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DRLACHHL

SQL — 3TO cTaHmapTHBIH S3BIK IPOrPaMMHUPO-
BaHUS, IPUMEHIEeMBIH IJI5 CO3IAHUs, MO~
ukaruy, moncka u usBneveHus nadopma-
LY, XPAHAIIENCS B IIPOU3BOJIHLHON PEJIALIN-
OHHOII 6a3e TaHHBIX, YIPABJIIEMOI COOTBET-
CTBYIOIIEN CHCTEMOI yIpaBieHUs] 6azamMu
manubix (CYB).

C nomoinpio SQL BeI MOKeTe, B 9aCTHOCTH,
MIPEBPATUTH JIIOOOH BOIIPOC THIIA «A TIe XKU-
BYT HAIIIM KJIMEHTBI?» B TAKYI0 KOMaHLY, KO-
TOPYIO IIPOrpaMMHOe OOecIedeHHe Balllei
6a3pl JaHHBIX CMOYKET TIOHATDH W BBIIIOJIHUTH
(mns. TpUBeEHHOTO BOIPOCA 3TO MOXKET
6bITh KOMaHma SELECT city, state FROM
customers). Eciu BBI y>ke yMeeTe U3BJIEKaTh
nHGOPMAIIUIO AHAJIOTUYHOTO THUIA C IIOMO-
IIbI0 IpaUYecKOro MHCTPYMEHTapHsI IIOCT-
POEHUSI 3aIPOCOB, TO, CKOPee BCEro, 3aMeTH-
JIF, 9TO OH CTaHOBUTCS BeChMa OrPaHIYMBa-
OIIVM U TPOMO3JKUM II0O Mepe TOro, Kak
CJIOKHOCTH BaIlIUX 3alIPOCOB BO3pacraer. Bot
31ech 1 Hy>keH SQL, X0Ts pellleHueM ykasaH-
HO TIpO6JIeMBI €0 BO3MOYKHOCTH HE OTPaHu-
yuBaoTcst. Harpumep, BbI MOXKeTe TPUMEHSITh
SQL p71s1 TOTO, 9T06BI OOABIATH, MOAU(HUITH-
pOBaTh ¥ yIANATh JaHHBIC U OOBEKTHI 6a3bl
maHHBIX. 1 mMeHHO moToMy, 4To s3bIK SQL
TAKOM MOIITHBII, €T0 MOJIeP)KUBAIOT HAanbo0-
nee niorrynsspable CYBJI, B wactHOCTH Micro-
soft Access, Oracle u MySQL, xoTst ypoBeHB

9TOH MOAJEPKKU CYIIECTBEHHO 3aBUCUT OT
TOro, 0 Kakoit uMeHHo CYB]I uner peds.

[Ipexxme deMm mepeiiTd K COOCTBEHHO IIPO-
ITPaMMUPOBAHUIO, UMeeT CMBICI ITO3HAKO-
MHTBCSI C OCHOBHBIMU UJESIMU PEJISIITUOHHBIX
6a3 manubpix 1 SQL. Tak MBI U IOCTYIIAM.

SaL

SQL - sTo:

B 43BbIK IPOrpaMMUPOBaHUS;

B [IPOCTOM B U3Y4IEHUU;

HeMpOoLeny PHBII;

BCTPOEHHBIN n/nnn VHTEPAaKTUBHBIN;

CTaHIaPTU30BaHHBI;

HCIIOJIb3YEeMBIII 711 MAHHUITY TMPOBAHIIS TaH-
HBIMU U 0ObeKTaMU 0a3 TaHHDIX;

® He ab0peBHaTYypA.

PaCCMOTpI/IM ITYHKTBI OTOTO CIIMCKa HOILPO6'
HEE.

fI3bIK NporpaMMUpoBaHus

SQL - opgun u3 GopMaIbHBIX SI3BIKOB, TO
eCTh CPeICTBO, C MOMOIIBIO KOTOPOTO BBI
HepenaeTe KOMIIbIOTEPY HHCTPYKIIAU, Ha3bl-
BaeMble Iporpammoii. [Iporpammuoe obec-
HeveHue Baleil 6a3bl JAHHBIX BBIIOTHSIET
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9Ty IPOTrpaMMy, HaIIMCAHHYIO Ha si3bIke SQL.
Dro 3Ha9uT, 9T0 CYB]I BEIOTHSET Te 3aIpo-
Cbl, KOTOPBIE BBI €l Tlepeasy, 1 0ToOpakaer
pe3yabTaThl UX paboThI, B TOM YHCIIE KaKoe-
HuOYIb coobienue o6 ommbke. Hamo ckasats,
YTO A3BIKU [IPOTPAMMUPOBAHUS, Ha3bIBaeMble
TarxoKke POPMaTbHBIMU A3BIKAMU, OTJIUIAIOT-
s OT SI3BIKOB OOIIIeHMsT, Ha3bIBAEMBIX HeOop-
MaJIbHBIMH WA €CTECTBEHHBIMU SA3bIKAMH,
[JIaBHBIM 00pa3oM TeM, 4TO CO3[IAI0TCS MO/
KOHKPETHYIO I1€JTb, TOJTHOCTBIO JINIIICHBI IBY-
CMBICJIEHHOCTH, UMEIOT BeCbMa OrpaHIIeHHbIE
CJIOBAPHBIN 3armac U ruOKocTh. Takum obpa-
30M, €CJIM BBI He IIOJTYYHJIH pe3yJIbTaTa OT pa-
60TBI CBOEH IIPOTPAMMBI, HAa KOTOPBII pac-
CYUTBHIBAIN [IPH €€ HATIMCAHUH, 3TO POU3OIII-
JIO IIOTOMY, 4TO BaIlla IIPOrpaMMa COLEPKUT
KaKy0-1100 oImoOKy (JIOTHMYecKyIo WiIH CHH-
TaKCUIECKYIO — B TIOCJIETHEM CIIydae, CKopee
BCero, OyIeT BbIBEIEHO COOTBETCTBYIOIIEE CO-
o0111eHNe, OIIChIBAIOIIee OIIIMOKY), a He 110~
TOMY, 9YTO KOMIIBIOTEP HENPaBHJIbHO ITOHSUI
BaIll MHCTPYKIH, (POpMaIM30BaHHBIE B BUJIE
IIpOrpaMMel (3Ta HHQOPMAIUS IPOSICHIET,
oYeMy OTJIA[Ka IIPOTPAMM CIUTAETCSI OHOM
13 OCHOBHBIX 33144 [TPOTPAMMUPOBAHUSI).

Bynyuu ¢opmanpabIM si3bIKOM, SQL, kak
U IPYTOM SI3BIK 9TOTO TUIIA, IMeeT CBOU CUH-
TAKCUC U ceMaHTHUKy. CuHmakcuc BKIOYaeT
COOCTBEHHO CJIOBA U CHMBOJIBI, KOTOPBIE BBI
MOJKeTe IIPUMEHSATD, a TakKe IpaBuja, 110
KOTOPBIM 9TH CJIOBA U CUMBOJIbI MOKHO HC-
1I0JIb30BaTh IIPU CO3TAHUU KOMAHJ U IIPO-
rpaMM. CemaHmuka IOMOTaeT BBISICHUTD pe-
JIbHOE 3HAYEHUE, CMBICI JTI000M CUHTAKCH-
YeCKHM IPaBMIbHOM KOMaHBI. BbI BIIO/NHE
MoskeTe HamucaTh Ha SQL kakyio-HuHOynb
KOMaHJIY, COOTBETCTBYIOIIYIO CUHTaKCUCY
I3bIKa, KOTOPasi, TeM He MeHee, OyaeT BbIpa-
KaTh HEBEPHBIN CMBICI (TO ecTb OyzeT Ipa-
BUJIbHOM CHHTaKCUY€CKH, HO HEBEPHO CeMaH-
tideckn). [Tonpo6Hee 0 cMHTaKCHCe U CEMaH-
tuke SQL pacckaspiBaeTcs B rase 3.

MpocToii B M3y4eHNM

Yrouaum: SQL mpocT B M3y4eHUN Mo CpaBHe-
HHUIO C IPYyTUMU A3bIKaMHU IIPOrpaMMUpPOBa-
HUs. [leso B TOM, 9TO, €CJT BBl MOKa He Ha-
MHCaTd HU OJHOU IIPOTPAMMBI, IIepeXof OT
HeOpMaIbHOTO s3bIKa K TI060MY popMaib-
HOMY SI3BIKY BacC ITOHAYaJIy CWJIBHO pa3oda-
pyer. Tem He MeHee mOfYEpPKHEM, ITO KO-
MaHB! Ha SQL YUTAIOTCS KaK MpeyIoKeHUS
He(OPMaIBHOTO SI3bIKa, YTO YK€ CHIIBHO 00-
JlerdaeT IMOHUMaHUe CMbICIA. Tak, 1000
HOBHMYOK B IIPOrpaMMHUPOBAaHUN, CKOPee Bce-
ro, MOMMeT, 4To 3amucanHas Ha SQL koman-
ma SELECT au_fname, au_lname FROM authors
ORDER BY au_lname coBmazaeT IO CMBICITY C
npemtoxkerueM «llepequcauTh nMeHa u ¢a-
MUJINA BCEX aBTOPOB, COPTUPYS UX 110 haMu-
nusam». Ho 3TOT 4desoBek MOYTH HaBepHsSKA
COYTeT KBUBAIEHTHYIO 110 CMBICTY IIpOTpaM-
My, HanrcanHyo Ha C niu Ha Perl, abcoor-
HO HEITOHSTHOM.

HenpoueaypHblit

3ameTnM cpasy: ecsii BbI HIKOTTIA He ITPOTpaM-
MHUPOBJIU, TO MOYKETE IIPOIYCTUTH 3TOT pas-
meit, He 6eCITOKOsICh 00 yTpaTe IeTOCTHOCTH
BOCIIPUSATHS OCTAIBHOTO MaTepraja; HO eClId
BbI mporpammuposau Ha C win Perl, o umenn
TIEJTO C TIPOLIEMYPHBIM SI3BIKOM. A MIJIs1 JTFOOOTO
IIPOLIENYPHOTO sI3bIKA ITPOIPAMMHUCT JIOJDKEH
SIBHO TIPOITMCBIBATh IITaTH, KOTOPBIE BBITIOTHSET
KOMITBIOTep, YTOOBI IIOJIYIHUTD >KeJIaeMbIiT pe-
synbraT. SQL oTHOCUTCA K HempolenypHbIM
SA3bIKaM (TaKHe SI3bIKH ellle Ha3bIBaIOT «IeKIa-
paTUBHBIMIY ). [IporpaMMupyst Ha TaKOM sI3bI-
Ke, BaM HAJIO OIIKCATh TO, YTO UMEHHO BBI XO-
TUTe CHeJIaTh, @ He TO, KaK BbI cOOMpaeTech
aro nenaTe. B cirydae ¢ SQL ontumusarop,
KOTOPBIN BXOIUT B COCTaB IPOrPaMMHOIO
obecrrevenus Barteit CYB]I, camocTosTeIbHO
paccumTaer 3To caMoe «Kak». IMEHHO TI03TO-
My SQL He comepKUT TaKUX KOHCTPYKIUI
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Jinetunr 1. 31oT koa Ha Microsoft Access Visual Basic
3BNEKAET MMeHa 1 dhammunnn u3 Tabnuubl B 6ase
JaHHbIX, cofiepKalLien MHGopMaLmio 06 aBTopax,
11 NOMELLIAET pe3ynbTar BbIGOPKU B BLIXOLHO MaccuB

JIMCTHHI =———————11=

Sub GetAuthorNames()
Dim db As Database
Dim rs As Recordset
Dim i As Integer
Dim au_names() As String
Set db = CurrentDb()
Set rs = db.0OpenRecordset("authors™)
rs.Movelast
ReDim au_names(rs.RecordCount - 1, 1)
With rs
.MoveFirst
i =0
Do Until .EOF
au_names(i,0) =
au_names(i,1) =
i=1i+1
.MoveNext
Loop
End With
rs.Close
db.Close
End Sub

I'Tau_fname]
I'Tau_lname]

JInetur 2. 31a komaHaa SQL BbINOMHSET Ty Xe
Camyto 3ajady, 4To 1 B npoueaypa Ha VB,
noKa3aHHas B nuCTUHre 1. BHYTpeHHWiA onTumunsarop
CYB[] cam onpefensiet, Kak Hauy4wmum 06pasom
13BJIEYb COOTBETCTBYIOLLNE JaHHbIE

JINGTHHT §E§|

SELECT au_fname,
FROM authors;

au_lname

ynpasnenus, kak [FF-THEN-ELSE, WHILE u
omepaTtopos mepexoma GOTO'.

YroObI HAIJIATHO IIPOAEMOHCTPUPOBATD Pasiiy-
qye MeXIy IPOIey PHBIMU U HETIPOLIey PHBI-
MU SI3bIKAMM, MBI HAIIVCAJIH JIBE SKBUBAJICHT-
HBIE [TPOTPaMMBI, BBIIOJIHSIOLIIE TI0 CYTH OIHY
U Ty ke 3amauy. [lepBas mporpamma, TEKCT KO-
TOpOW IpUBeJeH B JIMCTUHTE 1, Hal¥caHa Ha
Microsoft Access Visual Basic, To ectb Ha mpo-
LIeNypHOM si3bIKe. Bropast mporpamma, TeKCT
KOTOPOI ITpUBeeH B IUCTUHTE 2, HallMCcaHa Ha
SQL. ITporpamma Ha VB u3BiekaeT UMeHa aB-
TOPOB U3 TaOJIMLBL, cofiepKaleil nHpopmMa-
uio 0 HuX. KOHeYHO, HeT HeOOXOMMMOCTH
BHUKATh B [JeTaJIH IIePBOY IIPOrPaMMBblI, HO 00~
paTuTe BHUMAaHUe, YTO OHA UCIIOIb3yeT ITUKI
Do Until piist Toro, 9To6B!I SIBHO OIIpENeIUTh
TO, KaK IMEHHO HU3BJIEKATh HY’>KHbIE TAHHBIE.
Bropast mporpamma festaeT TO ke camoe, HO
OIHOM-eqMHCTBeHHOM KoMaHmon SQL. B nep-
BOM CJIy4ae Mbl UMeeM IIpuMepHo 20 CTpok
KOJIa, a BO BTOPOM — BCero ofiHy komauzay. Ho
Ba)kHee BCeTo fipyroe: mporpammupys Ha SQL,
BaM Haj0 YKa3aTb TOJIBKO TO, YTO MIMEHHO He-
00XOIMMO ClelTaTh, a mainbiine cama CYB]I aB-
TOMAaTHYeCKU U He3aMeTHO JIJISI BaC OIpefiesis-
€T ¥ HICTIOJTHSIET Ty HOCTIeIOBATeJIbHOCTb ITOIIIA~
TOBBIX OIIEPAIIHIT, KOTOPYIO TPeOYeTCsI BBIMOI-
HUTB IJIS1 IOCTYDKEHMSI YKETaeMOTO Pe3yJIbTara.
Bosee Toro, IMCTUHT 2 — 9TO MPOCTEUIIINI U3
BCeX BO3MOXKHBIX 3anpoc SQL. A ecitu k aToMy
3a1pocy T00aBUTH OOBIYHBIE OIIEPALIIH COPTH-
POBKH, GrIbTpanuu u 0ObeTHHEHNSI, TO IS
BBIITOJIHEHISI BCETO, YTO OYET IesIaTh YCIOXK-
HEHHas, HO eJUHCTBeHHas KoMmaHpaa SELECT,
sanucanHas Ha SQL, MoKeT TOHAmOOUThCA 10
100 cTpok ImpoLefypHOro Kofa.

! OpHaxo ympaBJsoIe KOHCTPYKINU OOBIYHO MpH-

cyTcTBYIOT B SQL 1 mpUMeHSIOTCS MPHU CO3TaHUHI
TaK Ha3bIBAEMBIX XPAHHMBIX IPOIEYp — OIpefie-
JIEHHBIX Ha0OPOB MHCTPYKIUI, IpenfHa3HaueHHBIX
ZIJISL BBITIOJTHEH YIS CJIOXKHBIX JICHCTBUI C JAHHBIMU. —
ITpum. Hayu. peo.
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BCcTpOEHHBIA W/MAN NHTEPAKTUBHDIN

Eciu BBI BKIouaere koMaHabsl SQL Kak aie-
MEHTBI B KaKue-HHOYIb IPOrpaMMBbl, HaIlH-
CaHHBIE Ha IPOIIEyPHBIX SI3bIKAX, CIUTACTCS,
9YTO BBI IPUMeEHsIeTe TaK Ha3bIBaeMBIH BCTPO-
ennblir SQL, a Te npolenypHble S3bIKK, HA KO-
TOPBIX HANIMCAHBI 3T OOJiee KPYIIHbIE WIH,
TOYHee, HeCyIlye IIPOrpaMMbl, Ha3bIBaIOT 6a-
30BBIMH. TaKuM SI3bIKOM Ha IIPAKTHKE dallle
BCEro OKa3bIBAETCSI KAKOM-HUOYIb SI3BIK IIPO-
rpaMMHUPOBaHUSI OOITETO HA3HAYECHUSI, B YaCT-
"octu C, Java win COBOL, wiu kakoit-nmu6o
SI3BIK ClieHapueB, Hanpumep Perl, PHP win
Python. To ectp mob6oit crenapuit PHP,
3amyckaeMslil kak CGI-mporpamma, moxxer
IIPUMEHSTH BJIOKeHHBIe KoMaHbI SQL, 4T06b!
3alpamyBaTh IPOM3BOJIBHYIO 6azy CYB]]
MySQL. CYB]] B aTOM citydae mepefacT pe-
3yJIBTAT ITOTO 3AMPOCa KAKON-HUOYIb mepe-
mennoit PHP st orobpakeHust U JaibHeH-
reir 06paboTku. Hampumep, kak 310 mokasa-
HO B jmuctuHTe 3, KoMaH#a SQL Bcrpoena
B IIPOrpaMmy, HaIUcaHHYyIo Ha Access Visual
Basic.

Ecnu B pexxime peasibHOTO BpeMeHU afipeco-
BaTh KOMaHABI Ha s3bIke SQL Hemocpen-
crBenno Bateir CYB]I, a oHa 0To6pasut co-
OTBETCTBYIOIIIME Pe3yJIBTAThI CPa3y XKe, KaK
TOJIBKO IIOJYIHUT, 3HAYUT, BBl IIPUMeEHsETe
WHTEPaKTUBHBIN WM guHammdecknit SQL.
OtTMmeTHM, 9TO BCe COBpEeMEHHBIE CepBEpHI
CYB/I mocTaBiasSiOTCS B KOMIUIEKTE C TAKUMU
rpadryeckuMy IPYIOKEHUSIME WIN YTHIATA-
MU KOMaHITHOY CTPOKH, KOTOpPbIe BOCIIPHHU-
MaloT MHTepaKTUBHBIe KoMaHbl SQL mwm/u
TeKcTOBBIe (haiutbl, comeprkaiire SQL-mpo-
TPaMMBI, TO €CTh CIIeHapHH.

B HacTOsmeM H3maHMHM pPacCMaTPUBAIOTCA
TOJIBKO MHTepaKTUBHBIe KoMaHbI SQL, mo-
CKOJIBKY UX MOYKHO BCTPOWTH B JIIOOYIO TIPHU-
KJIAJHYIO IIPOrpaMMy W crieHapuit. OmHaKo
HAMeHTe B BUMY, 9TO MEKIy NHTePAaKTUBHBIMU
¥ BCTPOEHHBIMU KOMaH/JJAMU MOT'YT CyIIIeCTBO-
BaTh HEOOJIbIIINE CHHTAKCUYECKIe Pa3IAIHsL.

Jinetunr 3. 3aeck Visual Basic BbINOAHAET PyHKLMIO
6a30B0ro A3blka Ans BcTpoeHHoro SQL. OgHako Bo BCeX
npuMepax JaHHOW KHUMA UCNONb3YeTCs CUHTAKCUC
TONbKO MHTEPakTUBHOro SQL, KOTOPbIA MOXET crerka
OTNNYATLCA OT CMHTaKCMCa BCTPoeHHoro SAL

B 3aBMCMMOCTM OT KOHKpeTHOM CYB[]

JIMcGTHHr

Sub GetAuthorNames2()
Dim db As Database
Dim rs As Recordset

Set db = CurrentDb()
Set rs = db.OpenRecordset("SELECT
— au_fname, au_lname FROM authors;")

‘

Jlanee nporpamma o6pabaTbiBaeT pesynbTaThl
—> 3anpoca, Haxooauuecs B NEPEeMEeHHON rs.
rs.Close
db.Close

End Sub

American National Standard
for Information Systems —

Database Language —
saQL

Secretariat
Computerand Business Equipment Manulaclurers Associalion

Approved Ociober 16, 1992
American National Standards Institute, Inc.

Puc. 1. TUTyNbHbIA NUCT 626-CTPAHNYHOMO JOKYMEHTa
ANSI, koTopbIit HasbiBaeTcs X3.135-1992 Database
Language - SQL u, co6CTBEHHO, OChMLMANBHO
onpegenser ctaHaapt SQL-92.

[Mpu >KenaHum Bbl MOXETE KYMTb ANEKTPOHHYHO
BEPCUIO 3TOr0 AOKYMEHTA Ha CalTe Www.ansi.org,
HO OH paccyKTaH rnasHbIM 06pa3oM Ha Tex
NpPOrpamMMm1CTOB, KTO CaMOCTOATENbHO
paspabartbiBaeT, nuLeT 1 BHeapseT CYb[
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CTanpapTU30BaHHbIA

SQL HukoMy He IpUHAMJIEKUT. DTO 3HAUUT,
YTO Ha MpaBa COOCTBEHHOCTU HUKTO HeE IIpe-
TeHayeT. Kak nerko mousaTs us puc. 1, SQL —
3TO OTKPBITBINA CTaHAAPT, pa3pabaThIBaeMbIil
OIHIM M3 KOMUTETOB B AMepHUKaHCKOM HAITHO-
HAJIBHOM MHCTUTYTe cTaHmaptusanuu (ANSI).
B cBoto ouepenb, ANSI — aT0 He yactHas dup-
Ma, a opraH npasurenbcrsa CIIIA, mpusBan-
HBII CIIOCOOCTBOBATH Pa3BUTHUIO HAIHO-
HaJIBHBIX CTaHAAPTOB. boiee Toro, SQL saBis-
€TCsl He TOJIBKO aMEPUKAHCKUM, HO U MEXK]Ty-
HapopHbiM cranmaptoM ISO/IEC 9075:1992,
Tak Kak B 1992 rogy 6bUI BKIIOUEH B YUCIO
CTaHJapTOB MeXIYHAPOIHON OpraHU3aII
o craupaprusanuu (1SO). B atoit csi3u xo-
TEJIOCh OBl 3aMETHUTh, YTO HACTOSIIee U3/Ia-
HEe OCHOBaHO Ha ctaHmapte ANSI SQL 1992.
Takum 06pa3om, KOTIa BBl BCTpeTUTe 060-
snavenus ANSI SQL, SQL-92 unu npocto
SQL, ux cnenyer paccMaTpUBaTh KaK CHHO-
HUMBI, €CJIN CIIeI[UATbHO He YKa3aHO HHUYe-
ro apyroro. [TonoskeHne HECKOIBKO YCIOXK-
HsETCsl TeM, YTO MosBMIcA cTaHgapT ANSI
SQL-99. OgHako Ha Hero II0OKa MOXKHO He
obpalaTh BHUMaHUsI, TAK KaK 0 ero BHe-
IOpeHus IPOUeT ellle HeCKOJIbKO JIET U OH
6ymeT 06paTHO COBMECTHM CO CTAHOAPTOM
SQL-92. 3nauuT, nmporpaMma, OTBevYaroIIas
craupapty SQL-92, 6ymer paboraTh o[ JII0-
6011 CYB]], otBeqaromeii cranmapty SQL-99.

Cremyer 3aMeTHTh, 4TO BCE ITOCTABIIHMKHI
CYDB/], B pa3HOI1 CTeIleH! PUBHOCAT CBOH JIO-
nonHenus B kanoundeckuit ANSI SQL, 94To651
chnenath ero 6Gonee MomHbIM. Yaie Bcero
TaKAMH PacHINPEeHUSIME SIBJISTIOTCS JTOTIOJTHU-
TeJIbHble KOMaHbI, KII0YeBbIe CJI0Ba, (PYHK-
[IMH, TUIIBI JAHHBIX ¥ KOHCTPYKIUU yIIpaB-
jsomen soruku, Hampumep IF, WHILE
u FOR. MHorma, mpasna, 3TUX paclInpeHuin
OKa3bIBaeTCs CIUIIKOM MHOTO. B wacTHO-
ctu, Oracle u Microsoft ye BHecan Tak
MHOTO m06GaBiieHHI, 9TO MOABUIUCH PL/
SQL u Transact-SQL — camocTosTeabHbIE

IIOJTHOTIPaBHBIE SI3BIKH, @ He HAMHO)KECTBa
SQL. OnHako 06BIYHO PACIIUPEHUsT OTHOTO
ITOCTaBIIIMKa HECOBMECTUMBI C pacIIMpPEeHUs-
Mu apyroro. VimMest 3T0 B BUZYy, MBI YKa3bIBa-
€M YUTATeJIO Ha Te QJIEMEeHTHI «PacIInpeHHO-
ro» SQL, KoTOpbIe He COOTBETCTBYIOT CTaHJAP-
Ty ANSI (cM. pasmen «BpInonHeHne KOMaH/
SQL na xommepueckux CYBII»).

Wcnonb3yemblit AN MaHUNYNUPOBaHUS
AaHHbIMU 1 06bEKTaMK 6a3bl JaHHbIX

Bce xomaunsr SQL mpuHATO IeIUTh HA [Be
OCHOBHBIE TPYIIIBI — A3BIK MAHUITYJIMPOBAHNUS
naHabiME (DML) 1 s3BIK OIIpemiesieH s JaH-
geix (DDL).

Js1 106011 6a3bl JaHHBIX KOMaHIbI IPYIIIIBI
DML or6upaior, 06CIUTHIBAIOT, BCTABIISIOT,
YOISIOT U PelaKTUPYIOT Te JaHHbIE, KOTO-
Ppble XpaHsTCs B 3Tl 6ase. B HacTosAeM U3-
JAHUU paccMaTpUBaIOTCs KoMmaHAwl SELECT,
INSERT, UPDATE 1 DELETE (cM. r1aBbI 4-9).

Komaunsr rpymmet DDL cospatot, mopudu-
[UPYIOT U YHUUTOXKAIOT TaKue OOBEKThI 6a3bl
IAaHHBIX, KaK TaOJIHIIbI, HHIEKCHI U IPEICTaB-
nieHus. B Hallleit KHUTe pedb UeT O KOMaHIax
CREATE, ALTER u DROP (cM. riaBer 10-13).

Heckonbko ¢10B 0 NPOMU3HOLLEHMN

SQL nenp3s mpousHocuth Kak «CUKBIJI»
(amrmuiickoe cnoBo sequel ozHawaer «mo-
CIIe[ICTBUE» WIH «IIPOOJDKeHUe» ). M36eraii-
Te 9TOM OIIMOKH, a JIydllle YeTKO IIPOroBa-
puBaiiTe KaKaylo 6ykBy us Tpex: S-Q-L. Mbr
He COTJIACHBI C TeMH JIIOJbMU, KOTOPbIE IIPO-
n3HocsaT «CUKBDJI» Tonpko moTtomy, 94TO
TaK rOBOPAT MHOTHe. [leJio B TOM, 4TO CMe-
mrenve sequel u SQL siBistercst ucropudec-
KM Kypbe3oM, 00pa3oBaHHBIE JIIOAU 3HAIOT
06 aroM, u 111 HuxX Bapuant «CUKBSDJI» 6y-
IeT CBHIETEIbCTBOBATh O TAKOM K€ HH3KOM
YPOBHe BJIaIeHUsI PEeMeCIOM, KaK eCsid Obl
BbI OKA3aJIACh IIHCaTeJIeM U IIPU HallMCaHUU
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CBOMIX pOMaHOB cTanu 661 pazbuBats nubu-
HUTHBBI, BCTABJISISI HAPEIUs TIOCIIe TaCTUIIBI
to (94TO TOXKe B AHIJIHIICKOM SI3bIKE BpOJie OBl
IOIyCKaeTCsl, HO B CEPbe3HOI JIUTEPAType
[TOYTH HHUKOTZHa He BcTpedaercs). Kopoue
roBopsi, momuure, 4to «CUKBDJI» Herpusrt-
HO 3BYYHT IJIsI yXa mpodeccuonana. A ere
MySQL crnenyer nmpousHocutsh Kak «MAW-
OC-KbIO-BJIb», a PostgreSQL — xak «I[TOCT-
I'PEC-KBIO-DJIb».

HemHoro o HazaHum

K coxaneHHIo, TOBOJIBHO PacIpOCTPaHEHO
elrie OgHO 3a0IysKaeHne oTHocuTebHO SQL.
MHorue c4uTaIoT, YTO COYeTaHue Tpex OYKB
S-Q-L ectp ab66peBuatypa, KoTopast pacuud-
poBeIBaercst Kak Structured Query Language
(CTpyKTypHpOBaHHBIN SI3BIK 3aIIPOCOB). Tak
BOT, SQL o3nauaer SQL, u 60see Huyero. ITo-
gemy? Jla moToMy, 94To Tak 3asBieHO B ANSI.
Odunmanbuoe HazBanme SQL — Database
Language SQL (A3pix 6a3 pammbix SQL).
Obparmaem ocob6oe BHUMaHIe Ha JaHHOE
3a0JIyXK/IeHUEe TOJBKO IMOTOMY, 4TO OHO
BOBce He Tak 6e3o6upHo. Ecnm Haumnalo-
IIHe IPOrpaMMUCTBI OYAYT CYUTATh, 4TO
SQL u BnpaBny 03HadYaeT «SI3BIK CTPYKTY-
PHUPOBAHHBIX 3aIIPOCOBY», ITO COCIYKUT UM
IJIOXYIO CHIYKOy, TaK KaKk HMEHHO I3TOT
SI3BIK SIBJISIETCS HAUXY[IIINM U3 BCEX BO3-
MOXXHBIX OIIMCaHMI KaHOHHYeckoro SQL,
XOTS >KUBYYECTb NAaHHOTO OIIMCAHUS KaXKeT-
csl akaZeMHuKaM U npodeccroHanraM 3abaB-
HO 10 CJIEAYIOIINM IPUIHHAM:

® SQL — He CTPYKTypPUPOBaHHBIN A3BIK, 10~
CKOJIBKY ero HeJIb3sl pa3OuTh Ha OGI0KU
WU IPOIENyphl;

® SQL He orpaHMYMBAETCS TOIBKO 3aIIPO-
CaMH, ITOCKOJIbKY B HEM €CTh MHOTO JIPY-
IUX KOMaHz, moMumo SELECT;

® SQL He sIBJISIETCS IOJTHBIM SI3BIKOM 110 OTI-
penenexnuno TropuHra.

Heckonbko o6wmx
3aMe4YaHui 0 KHUre

DTa KHUTa pacCcKasbIBaeT 00 UCIOIb30BAHUT
SQL mnst coxpanenust B 6a3e TaHHBIX U 3a-
MpalMBaHusI U3 Hee HY)KHOM HHMOPMAIUHL.
B mraBax ¢ 1 mo 3 mpuBomutcst 001N OITH-
catenpHBIN MaTepuain no CYDB/I, mo pemnsmu-
OHHOU Mopenu 1 1o cuHTakcucy SQL. Haun-
Has C [JIaBbI 4 U3JI0JKEHME CTAHOBUTCA OoJree
HaIJISIAHBIM M OCHOBBIBAETCSI Ha KOHKpeT-
HBIX IIpUMepax.

ABTOp, 6€3yCII0BHO, PACCIUTHIBAT HA TO, 9TO
qHUTaTeNh XOPOIIo pazbupaercs B coeit OC
(6ymp To Windows, Unix, Mac OS wnnu gp.),
B YaCTHOCTU IIOHUMAET, Kak paboraer ¢ait-
JIOBast CHCTEMA, yMeeT CO3/IaBaTh, PelaKTH-
POBaTh, yIAISATH 1 OPraHU30BBIBATH (DAL,
[IAIIKK U KaTaJOrd. B HEeKOTOPBIX 3amadax
TpebyeTcss yMeHre BBOAUTH KOMAHMABI 11O
NIPUTJIAIIEHNAIO OINEPAllMOHHON CHUCTEMBI
WIA KOMaHHOU 000JI0YKK (B CTapbIX Bep-
cusix Windows ero elrje Ha3pIBaIOT [IPUTJIa-
menueM DOS).

W3noxeHune MaTepraga KHUTA OTPaHUYIECHO
Haubonee xomoBeiMU KomaHgamu ANSI SQL,
II03TOMY €e HeJIb3sl Ha3BaTh MCYEePIIbIBAIO-
UM PYKOBOACTBOM. JIJ1s1 N3ydeHUsI KOMaHI,
KOTOPBIE 3[]eCh HE paCCMaTPUBAIOTCS, PEKO-
MeHJyeM 003aBeCTHCh ITOAPOOHBIMH CIIpa-
BOYHBIMU ITOCOOMSIMU.

~

CaifT nogaepxku

Ha caitre www.peachpit.com/vqgs/sql B
Hai1ieTe Bce MaTepUaJIbl KHUTH (C HCIIPaB-
neHHbIME oIlOKamu). CBOU BOIIPOCHL,
MIPEMIOKEHNST Y 3aMEYaHVsI BbIChIIANTE
1o asteKTpoHHO¥ moure: fehil@pacbell.net.
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Iinqa Koro npegHasHayeHa 3Ta KHura

DTa KHUTa — JJ1d BaC, €CJIN BbI:

He oOsagaere OOJIBIIIMM OIIBITOM B IIPO-
rpaMMUPOBAaHHHY, HO yMeeTe paboTaTh Ha
KOMITBIOTEPE;

nsy4daete SQL camocTOSTeTBHO MM C UH-
CTPYKTOPOM;

He MHTepecyeTech 6a3aMu JaHHBIX, HO 10
POy CBOEN IeATeIbHOCTU BBIHYKIEHBI
06pabaTbIBaTh GOJIbIINE OOBEMBI CTPYK-
TYpUpOBaHHOI HH(OpMAUH (KaK 3TO Ya-
CTO UMeeT MecCTO B pabore Oyxranrepa,
Hay4IHOTO COTpynHUKa, Web-iporpamMmmu-
CTa, aHAIUTHKA PBIHKA, TOPrOBOTO Ipe-
cTaBUTeNs, (PUHAHCOBOTO COBETHUKA, PY-
KOBOJHTENsI ouca U Haxke CeKpeTapsi);

XOTHTE BBIATHU 32 OTpaHUYEHUs, Hajlarae-
Mble IPY>KeCTBEHHBIM, HO KpaiiHe MaJjo-
MOIIIHBIM TPpadpUIeCKUM HHCTPYMEHTAPHU-
€M TOCTPOEHHUsI 3aMPOCOB MO 06pasiy
(QBE — Query by Example);

HaMepeHBI MepeUTH OT IIPOTPAMMHOTO
obecnievenus HacroiapHOM CYB]] K cep-
BEPHOMY IIPOTPaMMHOMY 00eCIIedeHuIo,
noazepkuBaromemy SQL;

y>ke 3HaKOoMbI ¢ SQL 11 xoTHTE Y3HATH O HEM
KaK MOKHO OOJIbIIIE;

IOJDKHBI 110 POJY JESTEIbHOCTH CO3/ia-
BaTh, MOXU(UIUPOBATD WIU/HU YIAIIATH
Takne 0ObeKThl 6a3 MaHHBIX, KaK Taban-
I1bl, MHIEKCHI 1 IPENCTABIEeHNUS;

BBIHYK/IeHbI BcTpanBaTh SQL B mporpam-
MBI, HallUCAaHHBIE Ha A3bIKax Java, C win
Perl;

siBiisierech Web-tiporpammucTtom u pa6o-
taete ¢ MySQL nnn PostgreSQL;

IIPOCTO XOTUTE UMETh HACTOJIBHBIMN CIIpa-
BouyHUK 110 SQL.

DTa KHUTA BaM COBEPILIEHHO He IOAXOIUT,
ecqu Bbl IUTAHUPYeTe U3YIUTh CllefyIoline
BOIIPOCBI:

KaK IIPOEKTUPOBATh Gasbl TAHHBIX (XOTS
0630PbI TOJTKOBBIX UJIEN, KOTOPBIMU Cie-
IyeT PYKOBOACTBOBATHCS, IPUBOIUTCS
B I1aBe 2);

JacTHBIE PACIITUPEHNS, KOTOPbIE TTOCTAB-
muku CYBJI mo6asuan k ANSI SQL;

Kak IpodeCCHOHATIBHO U C IPUMEHEHNEM
COBpEMEHHBIX METOJIOB ITPOTPAMMHUPOBATh
Y QJIMAHUACTPUPOBATH 6a3bl TAaHHBIX (MBI HE
KacaeMcst, HallprMep, MHCTLISIIIAH, TPUT-
TepOB, XPAHUMBIX IPOLEAYP, THUPAKUPOBA-
HUs, pe3epBUPOBAHUS, BOCCTAHOBJIEHUS,
OIITHMU3ALINH, KyPCOPOB, CXeM COPTHPOB-
KU, CpaBHEHMUIT, aJI(DaBUTOB U TPAHCIIIIINN).

JlononHUTenbHbIE COrnaleHns

MHorna 9acTu TeKCTa BBIIEISIIOTCS Pa3HBIMU
mipudramu:

MOHOWVPWHHLIA WPUOT CITY>KUT IJIA HAIIUCAHUA
KOJIa KaK B JINCTUHTAX, TaK U B TEKCTE KHU-
U U 11 0003HAYEHUST SKPAHHOTO TEKCTA B
KOMaHIHOW CTPOKE;

KypcuB IpUMeHsIeTCs IIPU BBOJE HOBBIX
TEPMHUHOB UM, COBMECTHO C MOHOIIUPUH-
HBIM HIPUQTOM, IPU 0603HATCHIY 3aMe-
HSIEMbIX UMEH UAEHTU(PUKATOPOB;
YYaCTKH PUCYHKOB, Ha KOTOpPbIE CIefyeT
06paTuTh BHUMaHUE, 0OBENEHbI;
MOAYXVUPHLIM MOHOWWPUHHBIM WPUGTOM OTMEYe-
HBI Pe3yJIbTaThl, O KOTOPBIX TOBOPUTCS B
TEKCTE;

MOJIY>KAPHBIM HIPH(TOM BbIIEIEHbI dJ1e-
MeHTHI HHTepdeiica.

IIpu paccMoTrpenun cxem cmHTakcuca SQL
Y JIUCTUHIOB OyieM IPUAEP)KUBATHCS CIIeTY-
IOIIUX ITPaBHJI:

IUISL YITy dIIIeHUsT IUTabeTbHOCTH M COXPaH-
HOCTH TEKCTa KOIa CIY)KUT IUIOTHAS IIe-
9aTh. A 11 SKOHOMUH MECTa HA CTPAHUIIAX
KHUTH IIIMPHHA OTCTYIA (BeIMINHA OTCTY-
Ia cjieBa IpuU Hadase a63aiia) BeIOpaHa
PaBHOI ABYM IpobesnaM, XOTsI OOBIYHO
OHa paBHa YeThIpeM poberam;
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Jio6as cepseprast CYB]I, mopnepxusatomas SQL, paboTaer B KauecTBe CepBepHOI 9acTH
APXUTEKTYPBI «KIAEHT-CepBep». DTO 3HAYUT, YTO OHA XPAHUT U MOANEPKUBAET 6a3bl JaH-
HBIX U OTBEYaeT Ha 3aIIPOChI, KOTOPbIe KIUeHThI 0popMIIsIoT Ha s3bike SQL. 3mech mopn
KJIMEHTOM ITOHUMARTCs JII060e IIPIUIOKEHIE I JII000 KOMIIBIOTEP, KOTOPbIe MOTYT IO~
CbLIATh 3aIIPOChI Ha s13bIKe SQL (B maymbpHerieM Mel 6yjeM Ha3bIBaTh TaKue 3alIpockl SQL-
3aIIpocaMu) Ha CepBep U MOJIydaThb OTBETHI C 9TOTro cepBepa. Hanmpumep, ecnu B Batmeit
JIOKaJIbHOH CeTH NPUMEHSeTCS apXUTEeKTypa «KIMEHT-CepBep», TO KINEHTOM SIBJISETCS
KOMITBIOTEp Ha BallleM pabodueM CTOJE, a CEPBEPOM — MOIIHAS CIeI[HaJbHasl MAIlIMHA,
pacIoyio’keHHast B coceHe KOMHATe, B COCelHeM 3[IaHUH WIN B Apyrou crpae. [lpn
9TOM IIPaBUJIA, OIHUCHIBAIOIINE IOPSIOK Iepeadn 3aIlpOCOB U COOTBETCTBYIOIIUX OTBE-
TOB B APXUTEKTYPe «KJIMEHT-CEPBEP», OIpefeIsIIoTCs IpoToKojoM cBA3u ¢ CYB]I, Hampu-
mep ODBC u JDBC.

JIro6as nacronbaast CYB] — ato CYBI, ycranosienHast u paboTaromias tokanbHo. OHa
IIpenCTaBysieT cOO0M He3aBUCHMOE NPIUIOKEHHUE, KOTOPOe XPAHUT CBOU COOCTBEHHBIE
6a3bl JAHHBIX U MPOU3BOJUT BCIO 0OPabOTKYy HaHHBIX, cBsa3aHHYIo ¢ SQL. Hukakas Ha-
cronpHass CYDB]] He MO)KeT IPUHUMATh 3aIIPOCHI OT APYTUX KIUEHTOB, ITO, KOHEYHO,
O3HavaeT, YTO HUKakas HacTonbHast CYB]l He MokeT paboTaTh TaK, KaK 3TO eJIaeT JII0-
6011 SQL-cepsep.

acTonbHble u cepBepHble CYB]L, noaaepxuBatowme SQL

B xauectBe mpumepoB SQL-cepBepa moxkuo mpusectu Microsoft SQL Server, Oracle,
MySQL u PostgreSQL (3amernm, uto nousitue SQL-cepBepa BKII0YaeT B ce6st MOHSTHE
cepsepnoit CYB]], monnepskuBaroreit SQL, HO He coBmamaer ¢ HUM). A B KadeCcTBe Ha-
cronpubix CYB]I, nommepxuBaromux SQL, Mmoxxao HaszBaTh Microsoft Access u FileMaker
Pro. B orHoeHun IpOTrpaMMHBIX IIPOAYKTOB, aHIJIOA3bITYHbIE Ha3BaHUS KOTOPBIX CO-
nepskat cioBocoderanue SQL server, cienyer 3HaTh 06 OTMHOM HI0aHCe. [[eJ10 B TOM, UTO
SQL server (c70BO server HAIMCAHO C MaJICHbKOM OYKBBI) OTHOCUTCS K KOMMEPUIECKOMY
CepBEpPHOMY NIPOLYKTY, nonaepskuparomeMy SQL, Ipou3BoabHOro MOCTAaBIIUKa, a SQL
Server (coBo Server HamucaHo ¢ 6ONBIION OYKBBI) — TOJIBKO K KOHKPETHOMY IPOAYKTY
SQL Server kommanuu Microsoft.

B cooTBeTCcTBUU € yCTOSABIIMMUCS TPeOOBAaHUSIMHU MBI OyIeM HCIIOIb30BATD CJIOBA «KJIU-
eHT» («KJIMEHTCKHIT») U «cepBep» («CepBEPHBII») 10 OTHOIIEHUIO He TOJIBKO K KIMEHT-
CKOMY H, COOTBETCTBEHHO, CEPBEPHOMY IIPOrPaMMHOMY 00eCIiedeHHIO, HO U K TOM Ma-
IIIMHE, Ha KOTOPO¥1 paboTaeT COOTBETCTBYIOLIIee POrpaMMHoOe obecriedenue. B rex ciy-
4asx, KOrga Hajlo HOAYepKHYTh PasImdue Me>KIy KOMIIBIOTEPOM U IIPOrPaMMHBIM 06ec-
\He‘IeHI/IeM, MBI OyZIeM [ieJIaTh CIIelHaIbHble IOSCHEeHNUSI. )
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® kakgasg komaHma SQL HaymHaeTcs ¢ HO-
BOW CTPOKH;

N Kak BBl y3HaeTe U3 I1aBkl 3, SQL sBiisercs
SI3BIKOM CBOOOIHOT hopMBbI 6e3 orpaHu-
YeHUH Ha Pa3pbIB CTPOKH WU HA YUCIIO
CJIOB B OMHOI CTpOKe. Y HAacC e Kakjoe
MpeIosKeHre 00 KOMaHIbl HAYNHA-
€TCsI C HOBOM CTPOKU U C OTCTYIIOM OT
TIepBOY CTPOKH, HaIIpUMep:

SELECT au_fname, au_lname
FROM authors
ORDER BY au_lname;

®m B SQL perucrp He yuuThIBaeTCs, CJIeTOBa-
TeJIbHO, UieHTH(HUKATOPBI Mmyname, MyName
1 MYNAME camTaioTcsa MIeHTUIHBIMHY C TO9-
KU 3peHus KaHoHndeckoro SQL. OgHako
BEPXHUI PETUCTP UCIIONIb3YEeTCs] HAMH JJIsI
BBIfIEJIEHUST KITIOYEBBIX CJIOB, TAKUX KaK
SELECT, NULL u CHARACTER (cm. pasmen
«Cuartakcuc  SQL» B r1imaBe  3),
a HIDKHUU PETUCTp — /1715 BBIIEJICHUS JJ1e-
MEHTOB, KOHKPETHbIE 3HaUEHUSI KOTOPBIX
IOJDKHBI OBITH OTIpe/iesIeHbl 0JIb30BaTe-
JIeM, KaK 3TO MMeeT MeCTO, HallpuMep,
IUIA AMeH TaOJInIL, CTOJIOLOB U IS IICEB-
noHIMOB. CTOUT 0060 MOTIEPKHYTh, YTO
B HekoTopbix CYB]l umena unentuduka-
TOPOB, OIpefesieMble ITOJIb30BaTeNIeM,
SIBJIAIOTCS, B OTJINYHE OT KAHOHUIECKOTO
SQL, yyBcTBUTEIBHBIME K peructpy. Ilo-
aroMy Oe3oIlacHee BCe-TaKH YUUTBHIBATh
PETUCTp NIPY HAIIMICAHUH IIPOTPaMM;

B B Tab. 1 MOSCHAETCS CMBICI CIIELNMaIbHbIX
CHMBOJIOB, UCIOJIb3YEMBIX B CXeMaxX H
KOMMeHTapusx cnHTakcuca SQL;

B Bce KaBbIYKM B Komax SQL Tonbko mps-
Mble — WU OfHapHbIe ('), MK TBOHBIE
("). Hukaxkue npyrue KaBbIYKA (MMEIOTCS
B BuAy urypHsle) Hegomyctumbl. He-
IIpaBHJIbHbIE KaBBIYKU HE BOCIIPHHUMAIOT-
CSI TPAHCIISITOPOM, U KOJI, COMlep KaIIuii
uX, paboTathb He OyneT;

N KOr/ia KOJIOHKa, OTBeJleHHAs JJISI CTPOKH
KOJIa, OK&YKETCSI IJIs Hee CIIUIIIKOM Y3KOI, TO
cTpoka 6yner pasbura Ha nBe win 6oiee

qacreit. Ctpenka (—) B Havasie CTPOKH
O3HadaeT, 4TO 3Ta CTPOKa SBJISIETCS IIPO-
IOJDKEHUEM IIPENbITYIIeNn.

DTUM 3HAYKOM [IOMEUIEHBI COBETHI, KO-
c TOpPbIE TIOMOTYT BaM B IPAKTHIECKOM
pabore.

Takum 06paszom ohopMIIEHBI ITpHUMe-
" YaHUsI, COflepIKaIIlHe JOIOTHUTEIb-
HYIO HH(OPMAIIHIO IT0 TeMe pasfesa.

BbinonHenne komang SQAL

Ha kommepyeckux CYbJ

B TexcTe KHUTH MHOTIA BCTpedaeTcs
@ IUKTOTPaMMa, KOTOpas O3Hadaer,
YTO pedb UeT 06 OTCTYIUIEHUU IPOU3BOIU-
tessimu CYDB]] oT KaHOHOB CTaHIAPTHOTO
ANSI SQL-92. TToaTomMy, yBUIeB TaKO 3HA~
YOK, BaM IIPUIETCS OTpeleIeHHBIM 00pasoM
MOTUMUITNPOBATH KOJI, TPUBENEHHBIN B Ka-
KOM-HUOY[Ib JINCTHHTE, II0]] aBTOPCKYIO BEp-
cuto SQL xonkperHoro nocrasmuka CYB]I,
4TOOBI BBl CMOTJIN 3aMyCTUTh 3TOT KOM Ha
cBoett CYB]I. Hampumep, ecyiu B TeKCTe TOBO-
PUTCSL, ITO OIepaTopoM oObenrHeHust (KOH-
KaTeHauu) 1ByX cTpok B ANSI SQL sBis-
ercst | | (mBoMHOM KOHBeTep wiau Tpy6a), HO
IpopyKThl Microsoft mpuMeHSIIOT U1t 9TOM
IleJIM 3HaK «+» (1wrroc), a MySQL npumens-
€T BMeCTO OllepaTopa KOHKaTeHaInu PyHK-
ruo CONCAT(), Bam, ecu BBl paboTaere Ha
cootsercTBytomer CYB]I, mpunercs Bo Bcex
BBIp@KeHMX TUIA dllb B 3amipoce TOMEHSTH
3HaK «||» WiIn Ha 3HAK «+», WK HA QYHKIUIO
CONCAT().

B nopaBnstorieM GOBITUHCTBE CJTydaeB Ha-
mu nporpammsel SQL 6ynyT paboraTts nin
coBceM 0e3 N3MEHEHMUIT, UJIU C HE3HAYUTETh-
HBIMU CHHTaKCHMYeCKMMU MOMpPaBKaMHU Ha
Bcex ocHOBHBIX CYDB/I. K coxxaneHnuro, xors
U PeJKO, HEKOTOPbIe IIPOrpaMMBbI He OYIyT
paborats coBcem. Ckaxxem, MySQL 4.0 u
60Jiee paHHUX BePCHI He MOJIEP>KUBAET
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ITOJ3AIIPOCHI (XOTS UX MOAEPKKA IUITAHUPO-
Bajach B Bepcuu 4.0).

[Tepeuncium CYB]I, yauTsIiBaemMble B HACTO-
SIIIEM U3TaHNI:

Microsoft Access 2002;
Microsoft SQL Server 2000;
Oracle Release 9i;

MySQL 4.0;

PostgreSQL 7.1.

Mer ocranoBmwuch Ha atux CYB]I, moromy
9TO OHHU CaMble XOJOBbIe. Bce mporpaMmbl
SQL, npuBeneHHble B TAHHOMN KHUTE, OBLIN
IIPOTeCTUPOBAHBI YKa3aHHBIMU KOMMepUec-
kumu Bepcusimu CYDB/I. TTockonbKy cooTBeT-
crBue 6asoBomy ANSI SQL B mocienyrorux
BepCHUAX HUKOI[Aa He yXYyIIIaeTcs, HAIlu
mporpamMmsl 6ynyT paboTaTh U Ha Bcex Oymy-
mux Bepcusx atux CYBI.

Cpasy 3aMeTuM, IpOTPaMMBbI U3 3TOU KHUTH
BBI MOJKeTe 3aiyCTUTh 1 Ha DB2, u Ha Sybase
Adaptive Server, u Ha Informix. Eciu xakas-
TO IPOTPaMMa OTKaKETCS paboTaTh, MPOIH-
TaTe JTOKYMEHTAIUIO IT0 COOTBETCTBYIOIIEH
CYB]l u onpenenuTe, B 9eM ee pean3ariis
SQL ormmaaercst ot crangaptHoro ANSI SQL.

B cnucok nsbpaHbix CYB[] Bepcus Oracle 8i
“ TOXe BK04eHa. [pocTo nMeiiTe B BUAY: eciu
Homep Bepcuu 3Toi CYB[] He yKasaH, 3HauuT,
NPUMeYaHus UAn COBETbl MMEIKOT OTHOLLEHNE
kak K Oracle 9i, Tak u K Oracle 8i.

Ta6nuua 1. CneumansHble CUMBOJIbI, TPUMEHSEMbIE
Ins 06bACHEHUI NpaBun CUHTAKCcMCa

3Haku Ha3Ha4yeHue

| CumMBon «BepTuKanbHas 4epra» wunm
«Tpy6a» paspensier ansTepHaTMBHbIE
3MeMeHTbI, BbIGOP OAHOIO U3 KOTOPbIX
MOXET OblITb, CyAs MO KOHTEKCTY,
Kak o6s3aTenbHbIM, Tak U Heobs3a-
TenbHbIM. B no6om cnyvae MoxHO
BblbpaTb He 6onee OQHOroO U3 ATUX
anemeHToB. Hukorga He nedvarainTte
3TOT CMMBOS B TekcTe nporpamm! Bebl-
paxeHue A|B|C 6yaeT o3Ha4aTb Unu
«nn A, i B, unn C», unn «nu A,
vwnu B, unu C, unn Hudero». He nytan-
Te 3HaK Tpybbl CO 3HAKOM [BONHON
Tpy6h! |l. Oeno B TOM, 4TO ABOMHAA
Tpy6a fBnsetcsa onepatopom SQL n
NpUMEHSIeTCs ANa KOHKaTeHauum
(06beauHeHns) CTPoK

{1 B kBagpaTtHble CKOOKM 3aknoyaroTcs
3MEeMEHTbI, BbI6Op XOTA 6bl OQHOMO U3
KOTOPbIX Heobs3aTeneH. Hukorpa He
neyaravite 3TOT CMMBOJ B TEKCTE MpPo-
rpamm! BbipaxeHune [A|B|C] 6ygeT 03-
HavaTbk: «[levatan nnmn A, unmn B, unn C
VNN He ne4vaTan HU4ero»

{} B dmrypHble ckobku 3akntoyaroTces
3M1EMEHTbI, BbIGOP OAHOMO U3 KOTOPbIX
obasaTteneH. Hukorga He nevatanTte
3TOT CMMBOS B TekcTe nporpamm! Bebi-
paxeHue {A|B|C} 6yaeT o3Ha4vaTb:
«MevaTtan wnn A, nnm B, unn C»

MHoroTo4ne o3HavaeT, 4YTo npeaplay-
LM 2NEMEHT/3NIEMEHTbI MOXHO MOBTO-
puTbL Nt060e KONNYECTBO pas3

() B oTnmume oT Bcex npenblayLimnx 3Ha-
KOB, KpYrible CKOOKM siBRstoTCa ane-
MeHTOM f3blka SQL. Nx Hago neda-
TaTb Tam, roe ykasbiBaeT
COOTBETCTBYIOLLAA rpammaTmnyeckas
cxema
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Pasnuua mexpay 6a3oi gauubix u CYbJ1

JTro6ast 6asa JaHHBIX — 9TO COBCEM HE TO
porpaMMHOe obecrieueHne, Ha KOTOPOM
BbI paboraere. [103TOMy rOBOPUTH, ITO
Oracle — 270 6a3a HaHHBIX, HEIIPABUIBHO.
[TonHOe HagBaHMe TPOTPAMMHOTO ObecITe-
YeHws1, 0OCTy)KUBAIOIIETO 6a3bl JaHHBIX,
3BYYHMT TaK: CHCTeMa YIIpaBiIeHus 6azaMu
manabX (CYB]I). BaskHO IOHATH, 9TO JI10-
6ast 6a3a MaHHBIX SBISIETCS He OoJtee YeM
xomnoHeHToM Hekoit CYDB]I, 4yTo oHa sB-
JISIETCSL 9JIEMEHTOM JIaHHBIX, Oynydd He
60Jtee YeM KOHTEHHEPOM (COCTOAIINM U3
OITHOTO WJIN HECKOJIBKUX (DAIIoB), comep-
JKAIIIAM CTPYKTYPHUPOBAHHYIO nHMOpMa-
0. [ToMruMo 3aad KOHTPOJIST, OpraHU3a-
[I1H, BEIOOPKH, TOA/IEP)KaHUS 1I€JIOCTHO-
CTM ¥ JIOCTOBEPHOCTU MIaHHBIX JTH0Oast
CYB]] perraer ertie 3agaqu obecriedeHus
busnyeckoro xpaneHus, 6€30MaCHOCTH,
TUPKAPOBAHUS TAHHBIX U UCIIPABJICHUS
omn6oK mpu ux o6padoTke.

Wnorna BMecto a66peBuatypbl CYDB]I nc-
nonb3yor abopesuarypy PCYB]], umes
B BUIy uMeHHO pessiiinonHyo CYDBI. Ta-
xasg CYB]] opranusyer naHHbIe B COOTBET-
CTBUHU C PESIIUOHHON Mofenbio (0 pe-
JISIIIMOHHOI MOJIEIT! MBI IIOApOGHEe [oro-
BOPUM B IJIaBe 2). XOTUM OTMETHUTb, 9TO
B HACTOSIIIIEM U3IaHUH PacCMaTPUBAIOTCS
TOJIBKO PeJISIIUOHHBIe 6a3bl JaHHBIX, I10-
9TOMY IIPU UCIOIb30BAHNU a00peBHATY-
pet CYB]I peus uner o PCYB/I.

o

- /

~

Yro takoe FileMaker Pro

Eciu roBoputs kpatko, FileMaker Pro —
9TO PaCHpOCTPAHEHHOE HACTOJIbHOE
MIPIIOKEHIE CO BCTPOEHHOM 6a3011 maH-
HBIX, KOTOPO€ MOAIEePKUBAET KOMaHIY
SQL SELECT ¢ mpemnoxkenusamu FROM,
WHERE u ORDER BY (mompo6Hee 06 3TOM cM.
B IJ1aBe 4). DTUX BO3MOXKHOCTEN BIIOJIHE
TOCTATOYHO IJISI BBIIIOJNHEHUS] CAMBIX
pacmpoCTpaHeHHBIX THUIIOB 3aIIPOCOB.
YT06BI 3aIIyCTUTD JIIOOOM TOIYCTUMBII
SQL-3ampoc na FileMaker Pro, moxuO
BOCIIOJI30BATbCSI MHCTPYMEHTApUeEM
SQL Query Builder unu onepatopom
Execute SQL script. OcHoBaTenbHO pa-
306paThCsl B 9TUX BOIIPOCAX IOMOXKET
cripaBoyHas cuctema FileMaker Pro nnn
xHura luntuu JI. bapon u Januens
ITexa (Cynthia L. Baron, Daniel Peck)
«FileMaker Pro 5/5.5 Advanced: Visual
QuickPro Guide». Hakoner, BbI MOXeTe
MHoroe y3HaTh o FileMaker Pro na cait-
te www.filemaker.com. )
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Mporpammuoe obecneuenue,
Heo6xoaumoe

ANS NONHOLEHHON PaboThbl

C ITOi KHUrOH

YT06BI BOCIIPOU3BECTU IIPUMEPBI HACTOSIIIEH
KHHTH Ha KOMIIbIOTepe, BaM ITOHaI00UTCS:

B TeKCTOBBII PeJaKTOp;
B Tunosas 0a3a NAHHBIX;
m CYDB/I.

TeKkcToBblif pegakTop

XoTs mevaTtaTb KOPOTKUE MHTEPAKTUBHBIE
xoMaH1b! SQL B oTBeT Ha IMpUTIJIAlIIeHHUe KO-
MaHIHOU CTPOKHA MOKET MOKa3aThCs Jaxe
ynOOHBIM, OOBIYHO BBI BCE-TAKU CTapaeTech
COXpaHHTb HeTpI/IBI/IaJI])HI)Ie 3aHpOCbI B TE€K-
cTOBBIX (paitmax. B coorBercTBUM € 061I1e-
IIPUHATHIMHY ITpaBIIaMy nMeHa ¢aios SQL
MMEIOT pacIiupenue .sql, XoTst BBl MOXKeTe
BBIOPATH JII060€E IPYTOEe PaCIInpEH e, HATIPU-
mep .txt.

JT106011 TEKCTOBBIN pemakTop — 3TO HeKast
cay)keOHas IporpaMma JjIsi CO3NAaHUs U MO-
nuUKAIIH TEKCTOBBIX (paitios. Kak ussect-
HO, Takue (aiuIbl COlEP)KAT TOJIBKO IIedaT-
Hble OYKBBI, YUCJIa ¥ CUMBOJIBI, HO HUKAaKUX
mpuTOB, HUKAKOTO (POPMATUPOBAHMSI, HU-
KaKUX «HEBUIUMBIX» 3HAKOB, [[BETOB U Tpa-
¢ukn, To ecTh HUUETO U3 TOM CUCTEMBI, KO-
TOPYIO IIPUHSTO CBS3BIBATD C IIOHSATHEM TEK-
CTOBOTO IIPOIIECCOPa, B HUX HeT. XOTs KayKast
OTIepallnOHHAsI CUCTEMa OOBIYHO TOCTABIISIET-
Cs1 BMECTE C HeKUM TEKCTOBBIM PelaKTOPOM
(cm. Tabi1. 2), BBI BIIOJIHE MOYKETE ITOIKCITEPH-
MEHTHUPOBATh C Pa3HBIMU KOMMEPYECKUMHU
U YCJIOBHO OeCIUTaTHBIMHM TEKCTOBBIMHU pe-
naktopamu (cm. caitt www.download.com).

Tabnuua 2. PacnpocTpaHeHHble TEKCTOBbIE PefaKTopbl

Cpepna TekcToBbIA peAakTop
Wndows Notepad
Mpurnawexne

KOMaHOHOW CTPOKM

Windows edit

Unix, Linux vi, emacs, pico

Mac OS Teach Text, Simple Text

Mac OS X Terminal vi, emacs, pico

Bce nporpammbl SQL, copepxalumecs B Ha-
" CTOAILLEN KHUe, MOXHO CKayaTb C CaiiTa Noa-
OepXKN (cm. pasgen «Heckonbko 06LLMX 3a-
MEYaHUA 0 KHUre»).

Bbl BrofHe MoXeTe 060MTUCH U 6e3 TEKCTO-
" BOr0 PeAakTopa, MCMonb3ys Kakon-HUGyab
TEKCTOBbLIIt nmpoueccop, ckaxem Microsoft
Word, 1 coxpaHsasi COOTBETCTBYHOLLME (Daiinbl
Kak «text only». Ho Takoii nofixof BecbMa npo-
6nemarnyeH, 1 npodeccuoHansl paccmarpu-
BatOT €ro Kak Maoxon CTUmb.
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TunoBas 6a3a faHHbIX

bonbmmHCTBO TPHMEPOB, pacCMaTPUBAEMBbIX
B I[aHHOI;I KHUTE, paCCIUTAaHbl HA OOHY U TY
ke 6a3y maHHBIX (M. pasgen «Harrra tunosas
6a3a maHHBIX» B y1aBe 2). UToObI ee TOCTpo-
UTb, 3amryctute SQL-ckpunt, mpuBeieHHBIN B
HNPUTOKEHUNU, UIH, eCIU Bl paboTaere C
Microsoft Access, otkpoiire daiut books.mdb
(Bce aTu (hailIbl BB MOXKETE CKAYaTh C CaliTa
monmepskkn). Eciu BoI paboTaere ¢ mefcTBY-
roteit cepsepHoit CYDB/] opranusanuu, To Ha
cospianue 6a3bl JAHHBIX U HA 3aITYCK KOMaH/]
SQL Bam MOsKeT MOHATOOUTHCS ODUITHAITD-
HOe paspelieHne CHCTEMHOTO afIMIHUCTPA-
TOpAa.

Cuctema ynpaBnieHns 6a3amMu JaHHbIX

s BeinonHenus SQL-3anmpocos mpocTo 1e-
penmaiite ux kKakon-Hubyn» CYB]I, xoTopas
«noHuMaet» SQL. M yxe oHa BBINOJHUT
BAIll 3aIIPOC ¥ OTOOPA3HUT COOTBETCTBYIOIIUE
pe3yJIbTaThl. B mepBoii I71aBe MBI pacCKa)XKeM
0 TOM, Kak 3amyckaTb SQL-3ampocs! Ha ca-
MBIX pacripoctpaHeHHbIX CYB]I.




OCHORHLIC
YAPAUTEPH(THRA (YL

Wraxk, mis BeimonHeHus nporpamm SQL Bam
monanoburcst CYB/l. BoaMokHBI iBe cuTya-
LIAN: WM Y BaC Ha KOMIIBIOTEPE eCTh JTNIHAS
paboratomas korust CYB]I, wnu Bbl nMeete
nocryn Kk Hexkoit CYDB]l mo cern. Bo BTOpOoM
CJIydae BaM IPUIETCs HOTKIIOUUTHCS K HeKoe-
My cepBepy CYB]I, pa3aMerrieHHOMY Ha KaKOH-
TO fIpyToit MarHe. KomIbroTep, Ha KOTOPOM
paboTtaeT 3TOT cepBep, HA3BIBAETCS XOCTOM.

IMockonpky Harra kuura He o CYDBII, a 06
SQL, MBI He CcTaHeM IlepecKa3blBaTh MHCT-
PYKIIUH [0 MHCTAJUIAIUN U KOH(MUTYPUPO-
BAaHUIO IMPOrpaMMHOro obecredeHus: 6as
naHHbIX. OTMEeTHM JIMIIIb, YTO IIPOLIECC yCTa-
HoBku 060 CYBJl cuabHO 3aBUCHUT OT
KOMIIAaHUH-TIOCTaBIIHUKA, CAMOTO IIPOAYKTa,
€ro BEpCUM U KOHKPETHOM ONepPalMOHHOM
cucremsl. Bot nodemy Bce CYB/] BbITyCKaIOT-
CsI € BecbMa OOIIMPHOM TOKyMEHTaIlWeH o
YCTaHOBKE, afMUHUCTPUPOBAHUIO M SKC-
IJTyaTalluH, BKJIIOYasi PYKOBOACTBA I0JIb30-
BaTeJsIsl, yIeOHBII U CIIPABOYHBIN MaTEepPHUAIL.
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Jinetnur 1.1. @aitn listing0101.sql cogepxut
npoctylo SQL-komaHay SELECT, KOTOPYH Mbl 6yaem
1CN0Mb30BaTh AN NOCTPOEHNS 3aNPOCOB K TUMOBOK
6ase B npumMepax, 0THocALLMXCca Ko Bcem CYB]

EEE JIMCTHHr

SELECT au_fname,
FROM authors
ORDER BY au_lname;

au_lname

Boinonnenue nporpamm SQL

B Hacrosimeit riiaBe 00bICHSIETCS, KaK BbI-
noyHATh SQL-3aIIpOChl M CKPUITHI Ha Clie-
nyromux CYB/I:

Microsoft Access 2002;

Microsoft SQL Server 2000;

Oracle 9i;

MySQL 4.0;

PostgreSQL 7.1.

I'pacduaeckuit maTepdeiic Microsoft Access
IIO3BOJIUT 3aIllyCKaTh TOJIBKO IIO ONHOMY
SQL-3anpocy 3a pas, a [yIs TOr0, YTOOBI BbI-
nonHuTh SQL-ckpunt (TO ecTh mocIenoBa-
TeJIBHOCTh KOMaH[), BaM IIPUJETCSI BCTPau-
BaTh KoMaHAbl SQL B Kakyro-HUOYAb IpO-
rpammy Ha Visual Basic.

Bce ocranpubie CYB]] mo3BOIAT BCe TO, YTO
rossossger Microsoft Access, a TakKe UCIIOJI-
HSTh 3aIIPOCHI U B UHTEPAKTUBHOM PEXHME,
U B BUJie CKpUITa. B unmepaxmubrom pexcu-
Me BBI OyJeTe I1e9aTaTh OTHeIbHbIe KOMaHIbI
SQL B KOMaHIHOI CTPOKe ¥ TPOCMATPUBATH
Pe3yJIbTaThl BBIITOJIHEHHS KaXKI0M KOMaH b
TaK, YTO BBOJ Oy[eT 4epemoBaThCs C BBIBO-
IOM pe3yJbTaTOB BBIIIOJIHEHHUS 3aIIPOCOB.
B pexxume cxkpunma, uiu cyexapus (KOTOPBIT
ellle WHOTNA HAa3bIBAIOT HAKEMHLIM Dexu-
MOM), BBI OyZieTe 3alIUChIBATh BCe TpeOyeMble
IUISL BBITIOJIHEHUS 3alPOChl B TEKCTOBBIM
(pair (KoTOpBIL B 3TOM Citydae OymeT Hasbl-
BaThCsL aiiniom ckpunma (cyeHapus), wia
naxemnuimM paiiznom), a yTIIATa KOMAHIHOM
CTPOKM BBITIOJIHUT 3aITMCAHHBIE B 3TOM (ari-
Jle 3aIpOChI U BEPHET Pe3yJIbTaThL.

Bo Bcex mpuMepax HACTOSIIIIEN TJIABBI MBI -
JleM UCIOJIb30BaTh OfHY U TYy K€ THIIOBYIO
6a3y JaHHBIX (0 KOTOPOY YIIOMHHAJIOCh BO
BBeleHnn ), KoMauabl SQL, 3amucaHHble Tak
JKe, KaK B JiactuHre 1.1, u npuseneM MUHU-
MQJIBHO HEOOXONMMBIN CHHTAKCUC YTHJIAT
KOMaH[HOU cTpoku. Ecin BBI XoTHTE ITyOKe
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I/ISY‘H/ITL OTOT CUHTAKCHUC, O6paTI/ITer K cnpa—
BO‘{HOMY pasneny ILOKyMeHTaI_H/II/I 110 Ballen
CYBI.

Mpu ykasaHun umeHn ntboro ainna SQL-
“ CKpMNTa B PEXWME CLEHapust Bbl MOXeTe
0603Ha4NTb €ro 1 Kak abContTHOE NOMHoe,
11 KaK OTHOCUTEeNbHOoe UMs (cM. Bpesky «[on-
HbIiA NyTb, UK NOHOE UMS»).

Y106bI 3anyCTUTb NOBYIO YTUANTY KOMaHA-
“ HOW CTPOKM W3 3afaHHOrO Katanora, Ball
mapLupyT (COKPALLEHHOE Ha3BaHMe 1 NOHS-
TUS MApLUPYTHOW NepemMeHHOIi Cpefbl; He my-
TaTb C MOMHBIM UMEHEM) JOKEH BKKYATb
(haKTU4eCKMIA KaTanor, B KOTOPOM COAEPXKUT-
cs aTa ytunuTa. Mimeitte B BUAY, 4TO Nt06OI
MapLUpyT NpefcTaBnsieT Co60M CMMCOK Ka-
Tanoros, B KOTOPbIX OMepaLuoHHas cuctema
«pwet» nporpammbl. OCOBEHHOCTL 3akK-
NK04AETCA B TOM, YTO WHCTaNAATOPbI OfHUX
CYB[ netanbHO hOpMUPYIOT MapLUpyThl,
a ans ppyrux CYB[ (kak, Hanpumep, MySQL
n PostgreSQL) Bam npupetcs camocTos-
TeNbHO [J00aBUTL KaTanor COOTBETCTBYIO-
LA YTUAUTbI B MapLUpyT.

[nsa TOoro 4to6bl YBUAETL CBOI MapLUpyT,
B KOMaH[HOW CTPOKE HareyarainTe path (ans
Windows) unu echo $PATH (ans Unix unm
Mac 0S X Terminal) n Haxmute Enter.

Y106bI M3MEHUTL MapLLPYT, A062BLTE B Map-
WPYTHYIO NEepPeMEHHY Cpefbl  Karanor,
B KOTOPOM MOCTOSHHO HAXOAWTCA HYXHas
ytunuta. bonee nogpo6Hy0 MHGOPMALIMIO N0
3TOMY BOMPOCY MOXHO NMONY4UTb B CNPaABOY-
HOW cucTeme, ecnu Bbl paboTaeTe noA
Windows (mouck no knw4y «nepemeHHas
cpefbl»), @ ecnu Bbl padotaete nog Unix unm
Mac 0S X Terminal, To MoXeTe MoancrLm-
poBaTb KOMaHfy path B (haifie uHuLManu-
3aLMN CeaHca, KOTOpbIA 06bIYHO Ha3bIBAETCA
.bash_login, unu .bashrc, unu .cshre, unu
Jogin, unu .profile, unu shre.

-~

o

~

MonHbIA NYTb, UK NONTHOE UMS

JIr060it noaHbLil NymMb YKA3bIBAET MECTO-
mojokeHue paitya WM KaTajaora B
repapxudeckon (aitoBoit cucreme. [Ipu
3TOM aOCOMOMHbBLE NONHBITE NYMb OTIpe-
messieT MONOoKeHue (aiia MOIHOCTHIO
MMOCPENCTBOM SIBHOTO YKa3aHUSI BCETO
MapIIpyTa, HAYUHASL C CAMOTO BEPXHETO
y3J1a, Ha3bIBAEMOTO KOpHeM, lepeBa KaTa-
10roB. B cBolo ouepens, omHocumenvHuiil
nyms TPOMUCHIBAET MECTOIOTIOXKEHHUE
(baita i karanora He abCOMOTHO, A TIO
OTHOIIIEHHIO K TeKyIlleMy MecTy. B ome-
pammonHoit cucreme Windows mro6oit
a0 COIOTHBII ITOJIHBII ITYTh 0053aTeIbHO
HaduHaeTcs win ¢ obpatHoro ciara (1),
wiu ¢ 6YKBBI, 0003HAYAIOIIEI TUCKOBO],
3a KOTOPOII CJIelyeT ABOETOUMe U CIIIIIL
B onepanuonnsix cucremax Unix/Linux
u Mac OS X mo6oe abconroTHOE UM
BCera HaYMHAETCsI CO CIIIIIA, HAKJIOHEH-
HOTO BIpaBo (/).

Hanpumep, C:\Program Files\Microsoft
SQL Server (mnsa Windows) u /usr/local/
bin/mysql (mns Unix/Linux) — aTo a6-
CONIOTHBIE ITOJIHBIE IYTH, a scripts\lis-
ting0101.sql (my1z Windows) u doc/read-
me.txt (g Unix) —3TO OTHOCUTEIbHBIE
MMeHa.

%
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Options

Yigww 1 General I EditFind ] Keyboard ] Datashest 1 Forms/Reports 1

Pages |  Advanced | Imternatioral | Speling Tables/Queries
Table design

Default field sizes Default field type:
Text: 50 | Jext |
Number: Long Integer j‘ Autolndex on ImpartfCreate:

|ID;kew code;num

Query design
¥ show table names
[ Qutput 2l fields
¥ Enable Autaloin

RuUn permissions
" Owner's
O+ Lser®

SqL Server Compatible Syntax (AHSI 92

IIj%This database!

|

Cancd | oy |

Puce. 1.1. Pexxum 3anpocos SQL ANSI-92 fact Bam
BO3MOXHOCTb MCNONHATL KoMaHabl SQL, KoTopble
ncnonbaytoT cuhtakeme ANSI-92 SQL

Microsoft Access

Microsoft Access —ato kommepueckas CYB/I,
KOTOpasi CIYXXUT [Isl yIpaBieHus 6azamu
MaJIOTO ¥ CpelHero pas3Mepa. [JomonHuTe b
Hy10 nHpopManuio 06 Access BbI MOXeTe
y3HaTh Ha caiiTe www.microsoft.com/office/
access/.

Hacrosiiiee n3nanre HaMCaHO C PacIeToOM
Ha Microsoft Access 2002. Eciiz BbI He 3HaeTe
TOYHO, ¢ Kakon Bepcueit CYB]l paboraere,
BeIGepuTe yHKT MeH:o: Help [ About Mic-
rosoft Access (ITomomps [ O Microsoft
Access).

Wmetite B BUmy, 9T0 B Access 2002 1o ymomda-
HUIO YCTaHOBJIEH pexXuM 3arpocoB ANSI-89.
YT06BI MMETh BO3MOXKHOCTb HCIIOJIHUTD
MHOTHUE U3 TeX IPUMEpPOB, IYTO IMPUBEICHBI
B HACTOSIIIEeNl KHUTE, YCTAHOBUTE PEKUM 3a-
rpocoB ANSI-92.

YcraHoBKa pexuma 3anpocos SQOL

ITopsnox nercTBUIL:

1. Orkpoiite quanoroBoe okHo Options (Ha-
CTPONKH), BBIMOMHUB KoMaHAbl Tools [
Options (Muctpymentst [ Omuun).

2. Ortxpoitre Bkiaanky Tables/Queries (Ta6-
JIATBI/3ATIPOCHI).

3. Ycranosure ¢raxxok This Database (Dta
6a3a maHHBIX) — cM. puc. 1.1.

He ToponuTech BBOOMTb 3TOT PEXUM ANs
" 0CTanbHbIX Bawwux 6a3 faHHbIA. [1eno B TOM,
yTo pexxumbl 3anpocoB ANSI SQL-89 n ANSI
SQL-92 HecoBMECTUMbI 11 UX 06MACTU TUMOB
JaHHbIX, YHBEPCanbHbIX CUMBOOB 11 3ape3ep-
BUPOBAHHbIX CMOB CYLLIECTBEHHO Pa3NyatOTCS.
To ectb B apyrom pexume SQL-3anpocos
BalUN KOMaHbl MOTYT MNM COBCEM He pabo-
TaTb, NN AaBaTb HEOXW[AHHbIE PE3YNbTaThl.

Moapo6Hee 0 pexMmax 3anpocoB NOCMOTPY-
" Te B CMpaBO4HOIA cucteme Access (momck no
knovy «ANSI SQL query mode»).
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Ecnu BoI paboTaere ¢ Access JIUIIb BpEMS OT
BpeMeHH, TO, CKOpee BCero, co3/aBasi CBOU
3aIpOCHI, IIOCTOSIHHO II0JIb3yeTech rpadu-
YeCKUM KOHCTPYKTOPOM 3aIpocoB. Tak BoT,
KOIZIa BBI COCTaBJIsIeTe JTI0OOM 3ampoc B pe-
JKHMe KOHCTPYKTOpPa, ACcess aBTOMaTHIeCKU
¥ He3aMeTHO IS BaCc eHepHUpyeT 9KBUBA-
JICHTHYIO BallleMy 3arpocy komaumy SQL.
Bbl MOXeTe WCIONHATH, MPOCMATPUBATH
U pelaKTHPOBATh 3Ty KOMaHMAY B peKHMe
SQL view.

Y106bI UCHOJHATH KOMaHIbI A3bIKOB DML
u DDL (s13p1ku MOTuQUKAINHT U OTIpe/erte-
HUS JAaHHBIX; cM. pasmen «SQL» Bo BBeme-
HUM), Access TIPUMEHSIET [[Ba TIOYTH OJUHA-
KOBbIX uHTep(etica. [Ipu 3TOM KOMaHBI
sa3bika DML — ato SELECT, INSERT, UPDATE n
DELETE, a xomaHnb! a3bika DDL — 210 CREATE,
ALTER m DROP.

WcnonHenue npou3sonbHOM Komanabl SAL

Heo6x0quMo BBIIONTHUATE CIIEAYIOIINE Nei-
CTBUSA:

1. B okHe 6a3bI JAHHBIX LIEJKHUTE 110 IHK-
torpamme Queries (3ampocer), KoTopas
pacnonoxkeHa cieBa Ha naHesn Objects
(O6bekThI), a TOTOM MO MHUKTOTPaAMMe
New (Cosmarp), KOTOpasi pacHoaokeHa
CBEpXy Ha IIaHeJd HHCTPYMEHTOB (CM.
puc. 1.2).

2. B nuanoroBom oktae New Query (HoBsrit
3aIpoc) IIeJKHUTe 10 ommuu Design
View (KoncrpykTop), a MOTOM IO KHOII-
ke OK (cm. puc. 1.3).

3. B rpadugeckom 6iraHKe KOHCTPYKTOpA
3ampoca, He 006aBIIsAst HU TaOINII, HU 3a-
MPOCOB, mienkHuTe o kHotke Close (3ak-
PBITB).

& books : Database {Access 2000 file format) [_To[ =]
Objects a3
Tables
‘ @ Queries
Forms
B Reports
ﬁ Pages
2 Macros
@ Modules
Groups
[#] Favorites

Puc. 1.2. 4T06bI cO3[aTh HOBbI 3aNpoC, LENKHUTE
no kHonke New (Co3aatb) Ha naHenn MHCTPYMEHTOB

New Query [ 7]

/.~

Create a new query without using
awizard,

Simple Quer:
Crosstab Query Wizard

Find Duplicates Query Wizard
Find Unmatched Query Wizard

Puc. 1.3. B ananorosom okHe New Query
(Hosbiit 3anpoc) Bbi6epuTe onuuio Design View
(KoHcTpyKTOP)

i Puc. 1.4. YT06bI 3anyCcTUTL 3anpoc
Ha s3bike DML (BKntoyatoLuii

s B [JAHHOM Cly4ae TONIbKO KOMaH/b!
SELECT, INSERT, UPDATE,
DELETE), Bbl6epute onuuto SQL
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Query

T Show Table...

| Select Query

B Crosstab Query

B0 Make-Table Query...
221 Update Query

g1 Append Query...

%

I Delete Query

S0L Specific P (G Union

Parameters... @ Pass-Through

Mﬁ Data Definition %

Pue. 1.5. 410661 3anycTUTbL 3anpoc Ha sA3bike DDL
(BKNtO4AKOLLMIA B JAHHOM Crly4ae TONbKO KOMaHAbI
CREATE, ALTER, ROP), Bbibepute onumio Data
Definition

[FELECT au_friame, au_l
FROM authors
ORDER BY au_lname;

(

Puc. 1.6. Beaute Kakyto-Hubyab komangy SQL...

Query

LTS
- a3

Select Query

Crosstab Query

I Make-Table Query...
21 Update Query

dk1 pppend Query...
#1 Delete Query

50L Specific »

Puc. 1.7. ...n 3anyctute ee

B[] E3
au_fhame au_lname

| B |Sarah Buchman
| |wendy Heydermark
| |Klee Hull
| |Hallie Hull

| |Chrigtian Kells

|| Kellsey

Paddy O'Furniture
Ea
Record: 14| < | U b |bi]es

Puc. 1.8. Pe3ynbTathl BbINOMHEHNU KOMaHAbl SELECT

4. YT0o6BI 3aITyCTUTH HPOU3BOJIBHYIO KO-
MaHy:

— sa3sika DML — BbIGepuTe KOMaHIBI
View [ SQL View (Pexum [ Pexum
SQL), cm. puc. 1.4;

— sa3pika DDL — BbIOepuTe KOMaHIBI
Query [ SQL Specific [ Data De-
finition (3ampoc [ 3ampoc SQL [
Ympasienue), cMm. puc. 1.5.

5. Habepure unu BctaBbTe Yepes 6ydep 06-
MeHa Kakylo-HuOynp komanny SQL (ma-
npumep, u3 auctura 1.1; cm. puc. 1.6).

6. Terepp, 4T06BI 3amycTUTh KOMaHy SQL,
BBbIOEpHTE ITOCIIETOBATEIBHO IyHKTHI Que-
ry [ Run (3anpoc [ Beimonuuts) — cMm.
puc. 1.7.

Access BpIBeJIeT pe3yIbTaThl KOMaHABI SELECT
(cM. puc. 1.8), HO pe3yIbTaThI BBITIOTHEHUS
nro6oit mpyroit komauabl SQL B 3aBucuMocTH
OT IEPCOHANBHBIX HACTPOEK KOMIBIOTEPA
wy BooO1e He 6y Iy T IIOKa3aHbl, UK OYAYT
[IOKa3aHbl TOJBKO B BHJ€ KAKUX-TO OKOH,
[peyIpeXIalIINX O BO3MOXKHBIX HEIIITaT-
HBIX CUTYalHsIX.

Yepe3 oanH 06beKT Query Bbl MOXETE Bbl-
" MONHUTL TONbKO OfHYy KomaHay SQL. YTo6bl
3anyCcTuTb HECKONbKO KOMaHJ, MCMOMb3yiiTe
ceputo 06bekTOB QuUery unu HanuwuTe npo-
rpamMmmy Ha BCTPOEHHOM s3bike Visual Basic
for Applications, KoTopas BbINONHUT pag 3a-
NPOCOB NOCNEA0BATENbHO.
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Microsoft SQL Server

Microsoft SQL Server, B oTim4dme OT HACTOJIb-
soit CYB]I Microsoft Access, siBisieTcst cepBep-
HBIM TPOTPAMMHBIM O0OeCIIeYeHreM U TOf-
Iep)KUBaeT O4eHb OOJbIINe 6asbl JaHHBIX U
OrPOMHOE YUCIIO TpaHsaknuit. Microsoft SQL
Server paboTaeT TOJIBKO MOJI OTIEPAITMOHHBIMHU
cucremamu kKommanuu Microsoft. [Togpo6Gree
o Microsoft SQL Server MO>XHO y3HaTh Ha Caii-
Te www.microsoft.com/sql/. Emre BbI MOkeTe
CKagaTh OECIUIATHYIO OLIEHOYHYIO BEPCHUIO 3TO-
0 IPOAYKTa, KoTopas Oymet «Kkuth» 120 mHet,

¢ caifta www.microsoft.com/sql/evaluation/.

Hacrosimast xuura ommceiBaer Microsoft
SQL Server 2000. Yto6b! onpenenuTs Bep-
curo Microsoft SQL Server, ¢ koTopoit BbI pa-
6oTaete, BBenute SELECT @@VERSION, HOXKMH-
te Enter, B xomaHnHOIT cTpoke 0sql Hamewa-
Tarire go u cHoBa Ha>kmuTe Enter.

Yro65!I HCITOTHATE porpaMMbl SQL, MoskHO
BOCIIOJIb30BAThCSI FPAPIIeCKUM HHCTPYMEH-
tapueM SQL Query Analyzer umu yrunuroit
KOMaHJHOU cTpokn osql. PaccmoTpum o6a
BapUaHTA.

Pa6ora ¢ SOL Query Analyzer

ITopsimok meicTBuiL:

1. IllenKHUTE OCIENOBATENBHO 110 IIYHKTaM
memnio Start [ Programs [ Microsoft SQL
Server [ Query Analyzer.

2. YKaxkuTe cepBep, UMs IIOJIb30BaTeNs U
napoiab u Haxmute OK.

3. BeiGepuTe B COOTBETCTBYIOLIEM PACKPbI-
BAaIOIEMCS CIIUCKe [aHeIU MHCTPYMEH-
TOB KaKy-HUOYIb 6a3y NaHHBIX, HATIPH-
mep books (cm. puc. 1.9).

Puc. 1.9. HT006bI BbINOMHNTL BCE
CCbINKN (NPeAnoXeHus), ykasaHHble
B KomaHaax SQL, Query Analyzer
1CNONb3YET BblBPaHHY0 Bamu 6a3y
JaHHbIX
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i Query - PLASHYFEN.books.Fias... [Ef[E]

SELECT au fnawe, au_lname\ |
FROM authors
QRDER BY au_lname;
4] |»

&u_fnsme |au_1name |

8 g B

1 Farah Buchman
2 |Wendy Heydemark
3 Hallie Hull
4 Klee Hull
5 Christian Kells
T Eellsey
7 Paddy O'Furniture

[ rids [E] Messages]
[Labooks [o:0m00  Frows [n3,celzt g

Puc. 1.10. Pe3ynbrathl UCNOMHEHUS KOMaHbI
SELECT B Query Analyzer

& Command Prompt - osql -E -d books [_[O]x]

C:\scripts€osql -E -d books g
1> SELECT au—frama —rrame
2> FROM authors

3> ORDER BY au_lname;
4>

au_fname au_Tlname
Sarah Buchman
wendy Haydemark
Hallie Hu
Klee Hull
Christian Kells
Kellsey
Paddy O'Furniture
(7 rows affected)
> -
4 Moz

Puc. 1.11. KomaHga SQL B MHTEPAKTUBHOM peXxume
YTUNMUTbI KOMAHIHOM CTPOKK 0S|

4. Jlnst pabotsi ¢ SQL ectb nBa ajibTepHATUB-
HBIX CII0co6a:

— 3amycrurte SQL MHTepaKTHBHO, HabpaB
Kakylo-HuOya» koMauny SQL, Hampu-
Mep IIPUBEINEHHYIO B aucTuHre 1.1, He-
ITOCPe/ICTBEHHO B OKHE 3aI1poca;

— samycrure SQL-crenapuii, BbIOpas
mocenoBarenbro onmuu File [ Open
(®aitn [ OTKpBITH), MOTOM KaKO¥-
HUOYIb (paiin cueHapus U IEJKHYB
o kaonke Open (OTKpPBHITH).

5. Boibepure onuuu Query [ Execute (3a-
npoc [ Bemmonuute). Camoe HUKHee ITo-
IOKHO MOK&KET Pe3yIbTaT BBHITOTHEHUS
BaIre’t KoMaHsl (cM. puc. 1.10).

Y1o6b! 3anyctutb SQL Query Analyzer, MOX-
" HO BOCMOMb30BATLCS YTUANTOA KOMAHAHOI
CTPOKM isglw.

MpuMeHeHne yTUAUTBI
KOMaHJHO# cTpoku osql

B UHTEPAKTUBHOM peEXUMe
ITopsnox nercTBUIL:

1. Hab6epure 0sql -E -d dbname,

rme:

— -EyxasbiBaer SQL Server He 3anparmu-
BaTh M1ApOJIb, a UCIOJIb30BATh IOBEPU-
TeJIbHOE COeIUHEHUE;

— BMecTO dbname ciemyeT IOACTaBUTH
uMst 6a3bl TaHHBIX, C KOTOPOH BBI CO-
6upaerech paboTaTh.

2. Beegure mo6yio komauny SQL, Hanpu-

Mep Ty, YTO IIOKa3aHa B jgucTtuHre 1.1,

u Haxmure Enter. Mmetite B BUAy, 4TO

KOMaH/ia He 0053aTeJIbHO IOJDKHA yMe-

IIaThCS Ha OTHOM CTPOKeE.

3. HamewaraiiTe o 1 TOCMOTPHTE Ha Pe3yiIb-

taThl (cM. puc. 1.11).
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Wcnonb3oBanue yTUNUTLI KOMAHAHOW
CTPOKH 0sql B pexume cueHapus

B xomaHmHOI cTpoke HabepuTe

osql -E -d dbname -n -1 sgl_script,
rae:
m -E macrpykrupyer SQL Server He 3ampa-

IIUBATh IAPOJIb, & HCIIOJIB30BATh JOBEPH-
TeJIbHOE COeMHEHNE;

m BMecTO dbname BbI IIOACTaBUTE UM 6a3bl
IAHHBIX, C KOTOpO¥ cobupaerech pabdo-
TaTb;

B N «TacHT» IPHU BbIaUe Pe3yIbTATOB HY-
MepAIUIO U CUMBOJIbI IPUTTIAIIIEHUS «>»}

B BMeECTO SGI_SCript BBl IIOACTABUTE WU
abCcoMIOTHOE, UM OTHOCUTEIbHOE IMOJ-
HO€ MMsI TeKCTOBOTO (haiiia, B KOTOPOM 3a-
mucaHa Hekas nporpamma SQL (cm. sumc-
tuHr 1.1 u puc. 1.12).

Bbixop M3 yTUANTbI KOMAHJHOW CTPOKKM 0sql
Hamnedaraiite exit wim quit u Haxkmure Enter.
OTo6paxeHue cnucka onuuii

KOMaHAHOIA cTpoku osql

B xoMaHJHOI cTpoKe HamewyaTauTe 0sql -?
u Haxkmute Enter.

[_ o]

&% Command Prompt

C:\scripts ql -E —-d books -n -7 T1isting0101.5§

au_fname au_Tname
sarah Buchman
wendy Heydemark
Hallie Hull
Klea Hull
Christian Kells
Kellsey
Paddy 0'Furmture

(7 rows affected)

C:\scripts> -
4 | »

Puc. 1.12. Komanpaa SQL B pexxume cueHapus ans
YTUANTbI KOMaHAHOM CTPOKM 0sql

Hactpoiikn CYBJ[] SQL Server moryTt notpe-
“ 60BaTh YKa3aHWs MMeHW NONb30BaTens u na-
pons, BMECTO TOr0 4T06bI NPefoCcTaBUTL Bam
[0BepuTeNbHOE coefiuHeHue. 1ng BBoja na-
pons 3aMeHWUTe CHa4Yana onuui -E onuuen
-U login_id, rae BMecTO login_id HYXHO
NOACTaBUTL UM$ MONb30BaTens. ToNbKo noc-
ne 3TOro cMcTeMa 3anpocuT naposb.

Ecnu Bbl McnonHseTe KOMaHAy osql € ypa-
" NIEHHOr0 KOMMbIOTEPa W Mo CeTU, TO ANA yKa-
3aHua cuctembl SQL Server, K KOTOPOI Bbl
co6upaeTech NOAKMIOYUTLCS, NPUAETCA NpU-
MeHWUTb onumto -S server. 06 0co6eHHOC-
TAX MCMNOMb30BaHNSA 3TON ONUMKM Y3HaliTe y
CUCTEMHOrO agMMHUCTPaTOpa.




Oracle Wl

User Name: Isyslem

e
Password: I

Host String: Ihnnks

EacEms

Cancel |

Puc. 1.13. 3kpaH peructpaumm uHtepdeiica SQL*Plus

Oracle

Oracle — ato Bemymiast kommepueckas CYBI,
Cr1oco6Hast TOIeP>)KUBATh TUTAHTCKUE Gasbl
IAQHHBIX U HEBEPOSITHBIE KOJIMIeCTBA TPAH3aK-
rutt. OHa paboTaeT Mo MHOTUMU OTIePAIIHOH-
HBIMH CHCTEMaMH 1 Ha PasHbIX Iu1aTopmax
alrmapaTHO-TeXHUIeCKoro obecrevenns. Ha-
koHer, 3Ta CYB]] HacTOIBKO CJI03KHA, UTO IS
[OAIIEPKaHus ee B pabodeM COCTOSIHUH HY-
JKEeH BBICOKOKBAIN(UIMPOBAHHBII AIMUHHUCT-
parop 6a3 TaHHBIX.

Ha caittre www.oracle.com BbI MOJKeTe Y3HAaTh
06 Oracle Bcro He06X0nMMY10 HHPOPMALIHIO.
BbI maxxe MOKeTe CKaYaTh PaCCINTAHHYIO Ha
eMUHCTBEHHOTO TOJIh30BATENsI OeCIUIATHYIO
BEPCHIO «TOJBKO MJISI pa3paboTIMKa» ITOM
CVB]I c catiTa ceTeBOM MOAIEPKKU TEXHOJIO-
run Oracle (otn.oracle.com). Heymo6ctBo
3aKJII0IAETCS B TOM, ITO caM (a1 O4eHb
GOJTBIIION U TY )Ke BEPCUIO HaBEPHSKA IIPU/IET-
cs1 Kynutb Ha CD-pucke.

st Toro 9ro6sr ucnonwste mox Oracle xo-
MaHnpl SQL, MOKHO BOCIIOJIB30BATHCS FJIX IPa-
¢pueckum uncrpymenrapuem SQL*Plus, nnu
YTHIIUTOM KOMaHIHOM cTpoku sqlplus. Mmerite
B BU/IY, 9TO B HACTOSIIIEM M3/IAHUH OIHCHIBA-
eTcs1 IIIaBHBIM 06pasoM Bepcust Oracle 9i. Oni-
HAKO B KHIT€ BbI HalilleTe HECKOJIBKO COBETOB
u 110 Oracle 8i. Yrounuts Barry Bepcuto Oracle
MOYKHO TIPH PErMCTPAIINH B CHCTEMe IS pa-
60T1b1 ¢ SQL*Plus mu sqlplus. B atom ciygae
aBTOMATHYeCKH MOsIBIIsteTcs1 coobienue Con-
nected to (ITopxmoyeH K...).

WUcnonb3oBanue

rpacuyeckoro untepdgeica SQL*PLus

ITopsimok meficTBuIL:

1. 3amycrure SQL*Plus. Dta nponenypa, on-
HaKo, 3aBUCHUT OT 1aTdopmbl. Hapumep,
mox Windows BaMm ciienyeT BbIOpaTh OI-
nun Programs [ Oracle-OraHome91 |
Application Developement [ SQL Plus.

2. BBemuTe MMsI [TOIH30BATENIST, TAPOJIb U MIMSI
6a3bI TAaHHBIX, C KOTOPOH BBI XOTHTE pabo-
tatb. Haxkmute OK (cm. puc. 1.13). Ecin BB
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cobupaerech paboTaTh € yJaJeHHO 62301
Oracle, y3HaiiTe y anMuHUCTpaTOpa UIeH-
TU(DUKATOP TOJKIIOYEHISI, KOTOPBIN HalIO
BBeCTH B TeKcToBOM OKHe Host String. [To
YMOJTIAHHIO yIeTHAs 3aIIHCh aIMUHUCTPA-
TOpa 6a3bl JAHHBIX COJNEPKUT B Ka4ecTBe
nmMeHu rtosb3oBatess SYSTEM, a maposiem
110 YMOJTYaHUIO SIBJISIETCSI manager.

3. 1?6116[)1)}1 BacC €CTb 1B€ BOSMOXHOCTHU:

— 4T100BI paborath ¢ SQL MHTEpaKTUB-
HO, MIPOCTO HabepuTe KaKy-HUOYIb
xomaHny SQL u mHaxxmute Enter; mpu
9TOM He 0053aTeJIbHO YMeIaTh 9Ty
KOMaH[Y B OTHY CTPOKY; CTPOK MO>KET
OBITH HECKOBKO (M. puc. 1.14);

— 9YTOOBI 3aIyCTUTH IIPOU3BOJIBHBIN CIIe-
Hapuit SQL, HanevaTaitte @sql_script
u Haxxmute Enter. Bmecro sql_script
BBI TIOZICTABUTE UMSI TEKCTOBOTO (hail-
Jla, B KOTOPOM 3alKicaHa Ballla IMpo-
rpamma SQL; oHO MOKeT OBITH Kak
aOCOJIIOTHBIM IIOJIHBIM MMEHEM, TaK
¥ OTHOCHUTENbHBIM (M. puc. 1.15).

MpUMeHeHne yTUAUTDI
KOMaHAHOiA cTpoku sqlplus
B UHTEPAKTUBHOM pPeXume

ITopstnok mericTBUiL:

1. B KOMaHIHO CTpOKe HalleyaTanre:
sqlplus user/password@dbname.

3mecs BMeCTO USer Hafio IOICTaBUTh UM
[10JIb30BATEIIST, BMECTO password — ma-
POJIB, @ BMeCTO dbname — uMsi ToH 6assl, ¢
KOTOPOI BbI cOOMpaeTech paboTaTh.

2. Beepgure mobyro xomanny SQL (xonuye-
CTBO CTPOK He UMeeT 3HAYEHNUS).

3. Haxwmure Enter u mocmotpute Ha pe3yib-
taThl (puc. 1.16).

2k Dracle SQL*Plus [_T0O[x]

File Edt Search Options Help
SQL*Plus: Release 9.8.1.8.1 - Production on Su:j

(c) Copyright 2881 Oracle Corporation. A1l ri

Connected to:
Oracle?i Enterprlse Edition Release 9.8.1.1.1
JServer Relea - Production

SELECT au_fname,
FROH authors
ORDER BY au_lname;

au_lname

AU_FHNAKE AU_LHNAME
Sarah Buchman
Wendy Heydemark
Hallie Hull
Klee Hull
Christian Kells
Kellsey
Paddy 0'Furniture

7 rouws selected.

sQL> =)

KiN| H

Puc. 1.14. Pesynbrathl UHTEPAKTUBHOMO BbINOSHEHUS
KomaHapbl SELECT cpencteamu SQL*Plus

#* Oracle SQL*Plus [_[O[x]

File Edit Search Options Help
SQL*Plus: Release 9.8.1.8.1 - Production on Su:j

{c) Copyright 20861 Oracle Corporation. All ri

Connected to:
Oracle9i Enterprise Edition Release 9.8.1.1.1
JServer Release 9.8.1.1.1 - Production

SOL>(RC - \scriptsilistingB181.sql

AU_FNAME AU_LNAME
Sarah Buchman
Wendy Heydemark
Hallie Hull
Klee Hull
Christian Kells
Kellsey
Paddy 0'Furniture

7 rows selected.

SOL> =

K1 4

Puc. 1.15. KomaHga SELECT, BbINOSIHEHHASs
¢ nomoLlbto SQL*Plus, HO Kak cueHapui
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e Command Prompt - sqlplus system/manager@books

C:\scripts:Gqlplus system/manager@books 9

SOL*Plus :

Release 9.0.1.0.1 - Production on Su

{c) Copyright 2001 Oracle Corpeoration. All ri

Connected to:
oracledi Enterpr1se Edition Release 9.0.1.1.1
Jserver Release -1 - Production

SOL ELECT au_fname, au_lnamé
2 FROM authors
3 QRDER BY au_lname;
AU_FNAME AU_LNAME
Ssarah Buchman
wendy Heydemark
Hallie Hull
Klee Hull
Christian Kells
Kellse

Paddy 0'Furniture

7 rows selected.

SQL> -
1| | 3

Puc. 1.16. Pe3ynbTathl BbINOSHEHUS KOMaHbl SELECT
yTUnuTom sqlplus B MHTEPAKTUBHOM pexume

& Command Prompt - sqlplus system/manager@books @listing0d101.sql

C:\scripts€sqlplus system/manager@books @11sting0101.sq

SOL*PTus: Release 9.0.1.0.1 - Production on Sun May 12 20

(c) Copyright 2001 oracle Corporation. All rights reserv

Connected to: R . )
racle9i Enterprise Edition Release 9.0.1.1.1 - Productio
JServer Release 9.0.1.1.1 - Production

IAU_FNAME AU_LNAME
Sarah Buchman
wendy Heydemark
Hallie u)ll'l
Klee Hull
Christian Kells
Kellse
Paddy O'Furnitura

7 rows selected.

i | By
Puc. 1.17. Pe3ynbrathl BbINONHEHUS KOMaHbI
SELECT yTunuToit sqlplus B pexxume cueHapus

Wcnonb3oBaHue yTUAUTDI
KOMaHAHOW cTpoku sqlplus
B PEXUME cLeHapua

B xoMaHIHOI CTpOKe Hale4yaTauTe:

sqlplus wuser/password@dbname @sql_script

3mech BMeCTO USer Hafo MOICTaBUTH UM
II0JIb30BATeJIsT, BMECTO password—IapoJb, BMe-
cro dbname — uMst TO 6asbl, C KOTOPOIL BBI CO-
6upaerech paboTtatb, a BMeCTO SqI_script —
MM TEKCTOBOTO (Daifiia, B KOTOPOM 3amucana
Barra mporpamma SQL; 0HO MOKeT OBITh Kak
a6COJIIOTHI)IM IIOJIHBIM MMEHEM, TaK U OTHO-
cutenibHBIM. He 3a6ymbTe BCcTaBUTH mpober
Mexmy dbname u @sql_script (cm. puc. 1.17).

Bbixoa U3 yTUANTI

KOMaHJHOW cTpoku sqlplus

Hamneuaraiite exit wim quit u Haxkmure Enter.
OTo6paxeHue cnucka onuui

yTunutbl sqlplus

B xomaHmHO# cTpoKe HabepuTe:
sqlplus -?

n Haxkmute Enter.

Ecnu Bbl x0TUTE, YTOOBI CMCTEMA CaMa CMpo-
c cuna y Bac Napofib, UCKMKOYNTE U3 KOMaHA-
HOI cTpOKK sqlplus onuuio /password.
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MySQL

MySQL — 3to omna u3 Bemyiux (TO ecThb
Hanbojiee pacIpOCTPaHEHHBIX, Ka1eCTBEH-
HBIX U IIOKYNaeMbIX B HACTOsIIee BpeMs)
CVYB]I ¢ OTKpBITBIM UCXOOHBIM KofgoM. OHa
OTINYaeTCsi ObICTPONENCTBUEM, YCTOMIUBO-
CTBIO ¥ BO3MOKHOCTBIO IIOIJeP>KUBATD 6a3bl
maHHBIX 60sbInnx o6bemoB. Ho, HecMoTps
Ha BCe ee JOCTOMHCTBA, CPeU KOTOPBIX OC-
HOBHBIM U Haubojee U3BECTHBIM SIBJISIETCS
6picTponericTBue, MySQL He monmepxuBaet
HECKOJIBKUX OYeHb Ba)XKHBIX QyHKIui SQL
(wranupyetcs, 4ro Bepcus 4.1 6ymer mox-
Iep>KUBATh MOI3ANPOCHl U BHEIIHUE KIIIO-
qu). HemamoBaxxao u 10, ato MySQL pabo-
TaeT IOJ MHOTUMH IIONYJISPHBIMH OIlepa-
OMOHHBIMU CHCTEMaMU M Ha Pa3HBIX aIllla-
paTHbIX IUIaTdOpMax, OYAydIH HPHU ITOM
6ecrinaTHOI. Bel Moxxere ckauaTh a1y CYB]]
¢ caiita www.mysql.com.

B HacTosIeM U3JaHUHU pacCMaTpHUBAETCH
MySQL 4.0. UTo6bI BHISICHUTB, C KAKOM BEPCH-
eil BbI paboTaeTe, B KOMAHIHOI CTpOKe mysql
BBegute SELECT VERSION(); u mHaxxmute Enter.
Yro6s! HcOMHATH IporpaMMel SQL, B cpene
paccmarpuBaemoit CYB]] Mokere mpume-
HATb YTHJINTY KOMAaHITHOM CTPOKH mysql.

Wcnonb3oBaHue yTMANTI
KOMaHAHO# cTpokn mysql
B UHTEPAKTUBHOM pPEXHUMe

ITopsinok nevicTBuii:

1. HameuaraiiTe B KOMaHAHOH CTPOKe:
mysql dbname.

IIpenmnosnaraercs, 4TO BMecTO dbname Bl
nopcTaBuTe UM 6a3bl JaHHBIX, C KOTO-
poit cobupaerech paboTaTh.

2. BBemure kakyroo-Hubymp komaumy SQL,
HanpuMep u3 auctunra 1.1. Ilpu atom 3a-
OHUCh 3TOM KOMaHIbl MOKET 3aHHMAaTh
6oJtee OLHOI CTPOKH.

& Command Prompt - mysql books

C:\script€;mysql books 3
wWelcome to “tha Mysq onitor. Com

Your MySQL connection id is5 1 to s

Type 'help;' or 'M\h' for help. Typ

SELECT au_fname, au_lnamé
FROM authers
ORDER BY au_Tlname;

mysql

Pt
| au_fname | au_lname |

e +

| sarah | Buchman |

| wendy | He)lfdemark |

| Hall3e | Hull |

| Klee | Hull |

| Christian | Kells |

| | Kellsey |

| paddy | o'Furniture |

i +

7 rows in set (0.17 sec)

mysql> -
4 »

Puc. 1.18. Pe3ynbrat NHTEPaKTUBHOIO BbINOJHEHMS
KOMaH[pl SELECT yTunutoi KOMaHLHON CTpOKM mysql

3. Haxmure Enter u mocMoTpuTe Ha pe3yb-
tatsl (puc. 1.18).

Wcnonb3oBaHue yTUANTDI
KOMaHJHO# cTpoku mysql
B PEXUME CUeHapus

B xoMaH[IHOY cTpOKe Hameyaraiite mysql -t
dbname < sql_script,

roe:

B -t WHCTPYKTUPYET CUCTEMY IIOMECTHUTD
pe3ysibTaThl B HEKYIO Tabuiy (ecau BB
[PEAIIOYNTAETE paACIledaTaTh UX C Pas-
[eIUTeISIMA B BHUJE 3HaKa TaOyJISAIuH,
HCKITIOYUTE 3TY OMIHI0O U3 KOMAaHIHON
CTPOKH);

B BMeCTO dbname moACTaBbTE UMs PeaIbHOMN
6a3pl NaHHBIX, C KOTOPOH ILTaHUpYeTe
paboraTs;

B BMeCTO Sql_Script mopcTaBbTe abCOMIOTHOE
MIOJIHOE WMJIM OTHOCUTENIBHOE ITOJIHOE UMS
PeaTbHOTO TEeKCTOBOTO (haiiia, B KOTOPOM
copepskutcs mporpamma SQL miis 3ammycka
B pexume creHapust (cm. puc. 1.19).
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T— BEIE: Bbixog U3 yTUAKTDI
C:\scriptgmysql -t books < 1isting010l.sq >
: MMEI P 3 KOMaHZHOW cTpoku mysql
B +
h hi o . .
i u:ffiﬁy i 5Z§#ﬂigrk i Hamneyvaraiire exit mnm quit u Haxkmure Enter.
| K1aee1e | n:'l'l |
I Christian I E:Hza I
| Paddy )] OFurniture | BbiBOJ HA 3KpaH cNMCKa onumii
Ca\ecnines> | f YTUAKUTbI KOMAHAHOW cTPOKU mysql
Puc. 1.19. Pe3ynbrar BbINONHEHUS Hy>kHO BBINOJHUTD CeAyIOIINAe NeHCTBUL:

KOMaHfbl SELECT yTUNWUTO KOMaHAHOW CTPOKM

mysql B pexvme cLeHapns 1. B xomampHoit cTpoke Habepute mysql -?

u Haxxmute Enter.

2. DrTa KOMaH/a OCYIIeCTBIISET BBIXO], B BUJE
HECKOJIBKUX SKpaHOB, n njs Toro, ‘ITO6])I
MIPOCMATPUBATh WX, TIEPEKITI0YAss OMUH 3a
IOPYTUM 110 CBOEMY KeJTaHHIO, BBEIUTE JI0-
MTOJTHUTETBHBIE OIIIIH B KOMaHTHOM CTPO-
ke:mysql -? | more (cm. Tabu. 1), HaxKMuUTE
Enter u mepekirogarite SKpaHbI C paciie-
YaTKOU BbIXO1a HAKAaTUEM KJIABUIITN HpO‘
6ema (cm. puc. 1.20).

[ commanaprompr e
C:\scripts>mysq -
mysql  ver 11.16 D15tr1h 4 0.0-alpha, for win95/win98 (i32) =
Copyright (C) 2000 MySQL AB & MySQL Finland AB & TCX Datakonsult AR -
This software comes with ABSOLUTELY NO WARRANTY. This is free software,
land you are welcome to modify and redistribute it under the GPL license

Usage: mysql [OPTIONS] [database]

-7, ——help Display this help and exit.

-A, —-no-auto-rehash No automatic rehashing. One has to use 'rehash' to
get table and field completion. This gives a quicker
start of mysql and disables rehashing on reconnect.

-B, —-batch Print resu{ts w1th a tab as separator, each row on
a new line. Doesn't use history file.

--character-sats—dir=...

Directory where character sets are located.

-C, —--compress Use compression in serverfclient protocol.

-D, —-database=. Database to use.

——default-character-set=.
set the default character set.

-a, ——execute=... Execute command and quit. (Output 1ike with —-batch)
-E, —-vertical Print the output of a query (rows) vertically.

-f, —force Continue even if we get an sql error.

-g, --ne-named-commands

Named commands are disabled. Use \* form only, or
use named commands only in the beginning of a Tine
ending with a semicolon (;) Since wversion 10.9 the
client now starts with this option ENABLED by
default! Disable with '-G'. Long format commands
still work from the first lina.

-G, ——enable-named-commands
Named commands are enabled. Opposite to -g.
-i, ——ignore-space Ignore space after function names.
-h, —-host=... Connect to host.
-H, —-html Produce HTML output.
-%x, ——xml Produce XML output.
-L, —--skip-Tine-numbers
Don't_write 1line number for errors.
-—no-tee Disable outfile. See interactive help (\h) also.
-n, ——unbuffered Flush buffer after each query.
—— More —— j

Puc. 1.20. 3xpaH cnpaBo4HOi cucTeMbl mysql
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Ecnm Bbl pabotaete ¢ MySQL no cetn ¢ yna-
“ NEHHOr0 KOMMbOTEPA, TO ANA TOro, YTOObI
NOAKMIYUTLCA K CepBepy, NOHAL0BUTCS YKa-
3aTb UMS XOCT-MALLUWHbI, UMS NONb30BATENS
1 naponeb. Moatomy Habepute mysql -h host
-u user -p dbname, TAe Npeanonaraercs:

W YTO BMECTO host Bbl MOACTaBUTE UM pe-
aNbHOI XOCT-MaLLNHbI;

® 4TO BMECTO user Bbl MOACTaBUTE UMS
nonb3oBarens;

W 4TO BMECTO dbname Bbl NOACTABUTE UMS
6a3bl JaHHbIX, C KOTOPOM XOTUTE paboTarhb.

Mpw Takom Ha6ope onuuii MySQL 3anpocut y
“ Bac Naporb. BbIsicHUTe BCE NapameTpbl, He06-
X0AMMblE ANS NOLKMIOYEHNs, Y aAMUHUCTPa-
TOpa 6a3bl AaHHbIX.

Mpu 3anycke cepsepa MySQL, To ectb mysqld,
“ Bbl MOXETe BOCMONb30BATLCA ONUMeN -ansi,
4TO6bl NPUMEHATb He cuHTakcuc MySQL,
a cuHTakcuc ANSI SQL.

PostgreSQL

PostgreSQL — emmie ogna senymas CYB]I ¢ ot-
KPBITBIM HCXOTHBIM KofoM. OHa OTIIMYaeTcst
OBICTPOLENUCTBUEM, YCTONIMBOCTHIO U BO3-
MOYXHOCTBIO TOJIeP>KUBATh 0a3bl JaHHBIX
60sbIINX 00BEMOB C OTPOMHBIM YHCIOM
TpPaH3aKLIMI, a TaKXKe OOIIUPHON (PYHK-
[UOHAIBHOCTBIO ¥ BBICOKAM YPOBHEM COOT-
BercTBus ctaHmapty ANSI SQL. HemanoBask-
HO U TO, 4T0 PostgreSQL paboTtaer mom MHO-
TMIMU TIOITYJISIPHBIMHE OIIEPaIllIOHHBIMH CHCTe-
MaMH ¥ Ha Pa3HbIX alllapaTHbIX 1aTdhopmax,
6ynyuu npu stoMm OecrutatHoil. Oty CYB]]
MOJKHO CKa4aTh C caiita www.postgresgl.org.

B macrosmem wu3gaHUM paccMaTpPUBAETCA
Bepcust PostgreSQL 7.1. UToOb! onpenenuTh,
¢ kakoit Bepcueit aroit CYB]] BbI paboTaere,
HalledJaTalTe B KOMaHOIHOU CTpoke psql -V
u Haxmute Enter.

YTo6bI NCIONHATH IporpamMMbl SQL, MO>KHO
HCIIO/Ib30BaTh YTUINTY KOMAaHIHON CTPOKU

psql.
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& Command Prompt - psal books

CzAscriptsép
Melcome to psghs

PostgresqL int

Type: \copyright for distribution
\h for Ee'lp with sqQL command—
\7 for help on internal slas
\g or terminate with semicol
\q to gqui

SELECT au_fname, au_lname
i FROM authors
? ORDER BY au_lname;

+

| Buchman
Wendy I :e¥?emark

u

| Hull

| Kells

| kellse

| 0'Furniture

Christian

Paddy
(7 rows)

|| ] Llj

Puc. 1.21. Pe3ynbTat WHTEPAKTUBHOMO BbIMOSTHEHNA

KOMaH[bl SELECT YTUANUTONA KOMAHAHOIA CTPpoKM psql

tAscriptsg
au_fname
. —
sarah | Buchman
wendy | Heydemark
Klee | Hul1
Hallie | Hull
Christian | Kells
| Kellsey
Paddy | O'Furniture
(7 rows)
) —— ;IJ

Puc. 1.22. PesynbTar BbINONHeHUs yTunurtoin psql
KOMaHzpl SELECT B pexume cleHapus

Wcnonb3oBaHue yTUAUTDI
KOMaHJHO# CTpoKK psql
B MHTEPAKTUBHOM pexume

ITopsimox mefcTBUIL:

1. B xoMaHAHOI CTpOKe HamedaTtamTe psql
dbname. Ilpemmosaraercs, IYTO BMECTO
dbname BBI OICTaBUTE UM 6a3bI JaHHBIX,
C KOTOPOIt cobupaerech paboTaTh.

2. BBemure xakyro-uHubyns komaumy SQL,
HapuMep Ty, KOTOpas IpuBeieHa B JIUC-
TuHre 1.1. DTa KOMaHIa MOJKET 3aHATH
HECKOJIBKO CTPOK.

3. Haxxmute Enter. Ha sxpane nosBsarcs pe-
3yabTaThl (M. puc. 1.21).

Wcnonb3oBaHue yTuanTbI
KOMaHJHOW CTpoKK psql
B PEXUME CLeHapus

B xoMaHJHOI cTpoKe HameuaTaiTe psql -f

sql_script db_name.

Ilpenmosnaraercs, 4To:

B BMeCTO SG1_SCript BBI MOACTaBUTE aOCO-
JIFOTHOE TIOJTHOE WJIM OTHOCHUTEIBHOE TT0JI-
HOe UMsI TeKCTOBOro (aitjia, B KOTOPOM
comep>kuTCcs Hekas mporpamma SQL;

B BMecTO dbname BBl IOACTABUTE MMsI 6a3bl
IAHHBIX, C KOTOPOi cobupaerecs pabdo-
Tath (cM. puc. 1.22).

Bbixopa U3 yTHANTDI
KOMaHJHO# CTpoKK psql

Heob6xomnuMo HarleyaTath \( 1 Ha)kaTh Enter.
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BbiBOA Ha 3KpaH cNMCKA onuui
KOMaHAHOIA cTpoku psql

B KOMaHIHOU CTPOKe HY)KHO HAIleYaTaTh
psql -? m Haxkats Enter (cm. puc. 1.23).

Ecnun Bbl paboTtaete B Postgre SQL no cetu
“ C YL,aneHHOro KOMNboTepa, To A8 NOAKNH0-
YeHUs K CepBepy NoHajobuTca ykasatb UMs
XOCT-MaLUMHBI, M5 NONb30BATENA U NaPOsb.
Moatomy Hanevaraite psql -h host -U
user -W dbname, TAe NpejnonaraeTcs, 47o:

W BMECTO host Bbl NOACTABUTE UMS peasib-
HOW XOCT-MaLLMHBbI;

W BMECTO user Bbl MOACTABUTE UMSA NOMb30-
BaTens;

W BMecTO dbname Bbl NOACTaBUTE UMS 6a3bl
[laHHbIX, C KOTOPOI X0TUTE paboTaTh.

Mpw Takom Habope onumii PostgreSQL 3anpo-
“ CUT y BaC Naposib. BbisicHuTe BCE napamMmeTpbl,
HeobXoaMMble ANs NOAKMOYEHNS, Y aAMUHN-
cTpatopa 6asbl JaHHbIX.

nmand Prompt _ O[]

scr1pts> H
Th15 is psql, the PostgreSQL interactive terminal.

Usage:
psql [options] [dbname [username]]

For more information, type "\7?" (for internal commands) or "\help"
(for sQL commands) from within psql, or consult the psgl section in
the PostgresqL manual, which accompanies the distribution and is also
available at <http://www.postgresql.org>.

Report bugs to <pgsql-bugs@postgresql.org>.

-a Echo all input from script

—A unaligned table output mode (-P format=unaligned)

-c <ﬂuery> Run only s"lnEIe query (or slash command) and exit

—d <dbname> Specify database name to connect to (default: chris)
-e Echo queries sent to backend

-E Display gueries that internal commands generate

~f <filename> Execute queries from file, then exit

-F <string>» set fiel ar ator (defau1t “1"Yy (-p fieldsep=)

—h <host» Specify dataEase server host (default: domain socket)
-H HTML table output mode (-P format=htm1)

-1 List available databases, then exit

-n Disable readline

—o «<filename> send ?uery output to filename (or |pipe)

—-p <port: specity database seryer port (defau t hardwired)

—-P var[=arg] Set printing option 'var' to 'arg' (see \pset command)
-q Run quietly (no messages, only query output)

-R <string> Set record separator {default: newline) (-P recordsep=)
] single step mode {confirm each query)

-5 single Tine mode (newline terminatas query)

-t Print rows only (-P tuples_only)

-T text Set HTML table tag options (width, border) (-P tableattr=)
—-U <username> Specify database username (defau]t chris

—v name=val set psgql variable 'name’' to ‘value’

-¥ Show version information and axit

—w pPrompt for password (should happen automatically)

-x Turn on expanded table output {-P expanded)

- Do not read startup file (~/.psqlrc)

Pue. 1.23. 9kpaH cnpaBo4HOI cuctembl psql




PEAGUHOHHAG MOATAL

B mocnenHee BpeMs MOSIBUIIOCH OY€Hb MHOTO
XOpOIIHUX KHUT 10 pa3paboTke 6a3 JaHHBIX.
Hacrosiee nsmanre kK HUM He OTHOCHUTCS.
Ileio, KOHEYHO, He B TOM, YTO OHO IJIOXOE,
a B TOM, 4TO He IOCBAIIEHO IIPOEKTUPOBaA-
Hu1o 6a3 manabIX. Ho 5Ta kuura o sa3eike SQL,
KOTOPBINT 6e3 PesIUOHHBIX 6a3 TaHHBIX
He MMeeT HUKAKOTO cMbicia. CremoBaTelnb-
HO, YTOOBI CTATh HACTOSIIIIUM IPOTPAMMUC-
toM SQL, BaM He0OXOIMMO ITO3HAKOMUTHCH

3 A relational Model of Data for Large Shared Data Banks - Microsoft Internet Explorer

Fle Edt Vew Favortes Tools Help

C pensiyuorHoll modenvio (cm. puc. 2.1), KOTo-
past OKazanach HACTOJIBKO IIPOCTON M XOPOIIIO
[PUCIOCOOTEHHOM [JIS1 PellleHust 3a/1ad Opra-
HHU3aOUU JaHHBbIX W YIIpaBJI€HUS UMH, 9TO
KOHKYPHPYIOLIUE CeTeBasi U MepapXudecKast
MOIIENIN B KOHIIE KOHIIOB MOTepIenu (puacko.

OCHOBOI pPeNSAIMOHHON MOJeNN SBIISET-
Cs1 MaTeMaTH4YecKasi TeOpHsI MHOXECTB, KO-
TOpasi TpeOyeT OT BaC MBICIUTH KaTeropus-
MU MHOJKECTB OTaHHBIX, a HE KaTE€TOPUAMU
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Pue. 2.1. Bbl MOXKeTE 03HAKOMUTLCS C ONUCAHNEM PENSLMOHHON Moaenu, cosaaHHon E. ®. Kogaom,

no agpecy: http://www.acm.org/classics/nov95/toc.html. Bce coBpeMeHHbIe CUCTEMbI YNIpaBAeHUs
PENALMOHHBIMY 623aMM JaHHbIX OCHOBaHbI HA MOAENM JaHHbIX, ONPESENeHHOI 3TUM JOKYMEHTOM
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OT/IEJIbHBIX 3JIEMEHTOB WJIM CTPOK NaHHBIX.
Wrak, Oymydu OCHOBaHa Ha MaTeMaTHYeCKOM
TEOPUH MHOXKECTB, PeJSIIIMOHHAS MOMEIb
CTPOTrO perIaMeHTUPYET, KaK BBIIOIHATD ajl-
reGpanyecKre Ormeparnny MaTeMaTUIeCKO Te-
OpUU MHO)KECTB, B YaCTHOCTH OOBbeIUHEHVE
U miepecevyenue, HO Ha Tabiuax 6a3 MaHHBIX.
U o1 omeparuy BBIMOIHSIIOTCS B IPUHITAIIE
TaK JKe, KaK OHM OIIpeMIeIeHbI [T MaTeMaTHU-
yeckol Teopuu (cM. puc. 2.2). Ilpu atom mo-
HATHO, 9TO TaOJIUIIBI ABJIAIOTCA aHaJIOTaMK
MHOKECTB, TO €CTh TAOJHUIIBI B PEJIAIIHOHHOM
MOJIEJIH UTPAIOT TY K€ POJIb, KAKYIO B TEOPHUU
MHOYXeCTB UTPAIOT MHO)KeCTBa. TakuMm obpa-
30M, Ta6UIIbI, TOTOOHO aOCTPAKTHBIM MHO-
YKeCTBaM, SIBJISIFOTCST HEKUMU COBOKYITHOCTSIMU
ab6COJIOTHO PA3TMIHBIX JIEMEHTOB, HO UMEI0-
IITUX KaKre-TO obrue cBoricrBa. OTcroma cie-
IyeT, 4TO, XOTsSI HEKOe MaTeMaTH4eCKOe MHO-
JKeCTBO MO0 Obl, HATIPUMeEp, IMETb B Kade-
CTBE DJIEMEHTOB IOJIOKUTEIbHBIE IieJIbIe YKC-
JIa, a Kakas-HAOYIb TabInIa IPOU3BOJIBHOM
6a3pr MoryIa 661 comepKath nHGpOPMALHIIO O
CTYMIEHTaX, MEKIY 3THUM MHOXXECTBOM H 3TOM
Tabauneil Her NPUHIUINAAIBHONA pa3HUIIBIL.

3By4uT PyHIAMEHTAIBHO, HO, 11O IIPaBJie Io-
BOpSI, BBI BITOJIHE MOYKETE MPOIYCTUTE 6OJTb-
IITYIO YaCTh STOM MIABBI WIX BCETO JIHIIID IIPO-
CMOTpeTh ee. [leJlo B TOM, YTO HAy4IHTbCS
nporpammupoBath Ha SQL MoxkHO U 6e3 ce-
PBE3HOI TEOPUH, UCIONb3YSI TAK HAa3bIBae-
MBIt MeTofi Tpo6 1 omuboK. DTO 0coOeHHO
BEPHO B TOM CJIy4ae, €CJIM Balll HHTepeC He
BBIXOJUT 3a IIpefiesibl IPOCTBIX KOMaHJ
SELECT. Ho, kak 3TO mMeeT MeCTO U BO Bcex
Opyrux 06JIacTsAX 3HAHUH, MOIIIb TEOPUU CO-
CTOHT HE B TOM, YTOOBI IIOMOYb B PEIICHUU
IIPOCTBIX 3a/1a4, @ B TOM, 9TO, €CJIX BBI ee IJIy-
6OKO TIOHIMaeTe, Y Bac MOSBIISIETCST BO3MOXK-
HOCTb TPeNCKa3bIBATh PE3YJIbTATHI PElIeHUs
3amad. Eciiu >ke BBI yMeeTe IpencKasbIBaTh pe-
3yJIBTAThl, BaM He IIpUeTCst OeCKOHEYHO IOJI-
r0 M HYTHO BBISACHSITD IPUIMHBI CO0EB METO-
oM 1po6 u omn6oK. Bel 6ymere cpasdy TOUHO
MIPEACTABIISATh, YTO IMEHHO PaboTaeT He TaK.

Puc. 2.2. 31a guarpamma onncbiBaeT pesynbsrat
onepaumit Hag MHoXecTBamu. MpsamoyronbHuk U —
3T0 YHUBEPCYM, a Kpyru A 1 B — MHOXecTBa
onpeneneHHbIX aNeMeHTOB. onoxeHne apyr
OTHOCUTENbHO Jpyra v nepeceyeHne MHoxecT8 A u B
OMnpesenstT OTHOLLEHUS MeXay HUMMU.

B pensunoHHOi Mofenn Kpyru npeacTasnsoT cobomn
TabnuLbl, @ NPAMOYrOMbHUK — BCKO MHEDOpMALIO,
HaxoAALLytocs B 6a3e JaHHbIX
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Tabnuua 2.1. KBMBaNEHTHOCTb TEPMUHOB

Mogaenb SQL darinoBas cuctema
OTHoweHne Tabnuua  dain
ATpunbyT Crton6ey  lone
KopTex Ctpoka 3anuck
Tabnuua
I |
3HaveHve -] Ctpokun
| | | ]
Ctonbup

Puc. 2.3. 31a ceTka ABnseTcs abCTPAKTHLIM
npefcTaBneHnem KOHLUenumm Tabnuiibl, To eCTb TOF0
(PyHAAMEHTaNbHOr0 351eMEHTapHOro MOAyns
XPAHEHUS JaHHbIX, U3 KOTOPbIX NOCTPOEeHa Nilobas
pensauMoHHas 6a3a JaHHbIX

au_id au_fname au_lname
A01 Sarah Bucman
A02 Wendy Heydemark
A03 Hallie Hull

A04 Klee Hull

Puc. 2.4. 31a ceTka ABNSETCA 0TOOPAXKEHUEM HEKON
peanbHON, a He aBCTPaKTHOIA, Kak 6bIno BbILLeE,
Tabnuubl. [103TOMy OHa NpuBeJeHa B TOM BULE,

B KakoM 0ToBpaxkaeTcs nobas Tabnuua 8 CYB[,

1 KHurax. Mbl BUAMM, 4TO 3Ta Tabnuua

umeeT 3 cTonbua, 4 cTpokm n (3x4) 12 3HaveHwit,
a TaKxXe TO, YTO BEPXHAS CTPOKA ABNAETCS
3ar010BKOM, COCTOALLMM W3 UMEH CTONO6LOB

Ta6bnuubl, cTonébubl U CTPOKK

Haynem c repmunosiorun. Eciu Ber o61azae-
Te HEKOTOPBIM OIBITOM paboThl ¢ 6azamu
TaHHBIX, TO HaBEpHSKA y>Ke 3aMeTWIH, ITO
B 9TOI cdepe [esaTeSbHOCTH ONHU U Te XKe
MIOHSTHUS 9aCTO HAa3bIBAIOT Pa3HBIMH TEPMHU-~
Hamu. [Toatomy B Tabu. 2.1 mokasaHa B3au-
MOCBSI3b OCHOBHBIX TePMUHOB U ITOHSITHUA.
3mech B mepBoM CTOJIOIE TPUBENEHBI TEPMHU-
HBI, OTHOCSIIIHECS K PeJIAIOHHON MO,
BO BTOPOM CTOJIOIe — TEPMUHBI CTAHAAPTA
ANSI SQL u coBpeMeHHOM TOKYMEHTaI[UU
CVYB[I, a B TpeTbeM — TepMUHBI (PATIOBO MO~
nes 06pabOTKU MaHHBIX. B HacTosiiem usna-
HUU WCIIOJIb3YeTCs] TEPMUHOJIOTHS CTaHApTa
SQL, B TOM 4CIIe IpU OOCY>KIEHUH PeIsSI-
OHHOU MOJEJIN.

Taénuupbl

C TouKH; 3peHus OJIb30BaTeNLs, M06ast 6aza
IOaHHBI — 9TO COBOKYIIHOCTb OIHOU WJIH He-
CKOJIBKUX TAOJINII, U HUYETO KPOMe TAOJIHII.
ITo omnpenenenuto nwbass mabauya:

B BJISIETCSI TeM KOMIIOHEHTOM CTPYKTYPBI
6a3bl MAHHBIX, B KOTOPOM COMEPIKaTCSI
COOCTBEHHO JJaHHbIE;

B CONep’KUT TaHHbIE, COOTBETCTBYIOIIINE Ka-
KOMY-TO 3alaHHOMY 00%eKIMHOMY MUy,
I7e IOf HUM IIOHUMAaeTcs HEeKMH KJacc
PasIUIUMbIX 0OBEKTOB, WIN/U COOBITHUI,
WJIU/Y KOHIENIINI PeaibHOTO Mupa ¢ 06-
IIAMHU CBOMCTBaMU (HampuMep, CTyIeH-
Thbl, KHHO(MIIBMBI, T€HBI, TAIIUEHTBI, TI0-
TOMHbIe YCIOBUS WM OU3HEC-BCTPEIH —
9TO pasHble OOBEKTHBIE THIIbI, TIOITOMY
BaM CJIeflyeT XPaHUTh JaHHBIE O, CKAXKEM,
MaIeHTax U OU3HeC-BCTPedax B PasHBIX
Tabaunax);

B SBIISETCS JBYMEPHOII CEeTKOI1, 06pa3oBaH-
HOU TepecedyeHneM CTPOK U CTOJIOIOB
(cMm. puc. 2.3 u 2.4);
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B CONMEP/KUT Ha KKIOM IepecedeHru  CTPO-
KU U CTONOIA HEKAI 3JIEMEHT NAHHBIX, Ha-
3BIBaeMBbIiT 3HaueHueM (CM. puc. 2.3 u 2.4);

N Bcerja Coep>KUT He MeHee OTHOTO CTOJI-
6112, HO MOXKeT He COflep)KaTh HU OIHOM
CTpOKH (Bcsikast Tabiuila, He UMeEIOIast
CTPOK, Ha3bIBACTCSL MYColl mabauyeii);

B uMeeT UMs, KOTOpoe BHYTpH 106011 6a3pl
IAHHBIX, COlepKalllell TaHHY0 TabIuILy,
SBJIAETCS YHUKAJIbHBIM.

Cton6upl

Cron611bI JI000H 3aTaHHON TAOJIULLI OTIIN-
JaIOTCA CJIEAYIOIIUMUA CBOMCTBAMMU:

B KaXK[BII CTONIOEI IPENCTABIISIET KaKOM-TO
KOHKpPETHBII aTpuOyT (CBOMCTBO) TOTO
00BEKTHOTO THUIIA, KOTOPBII OTOOpaskaeT-
st 9TOI Tabnurent (Hampumep, B Tab6IU-
e employees HeKuUil cToabel] Mo UMeHU
hire_date mMor 6bI cOmepKaTh NaTHI HAIMa
COTPYJHUKOB Ha pabory);

B I KaKIOTO CTOJNOIA OmpeneseH CBOM
IIOMEH, TIOJl KOTOPBIM ITOHUMAETCS T CH-
creMa (OPMATBHBIX OTPAHMYEHUIT Ha
THUI JAHHBIX, UX JJIMHY, popMart, quarma-
30H M3MEHEeHUs, eNUHCTBEHHOCTb U 06-
HYJISIEMOCTD (TO €CTh [OIyCTUMOCTD/He-
IDOIYyCTUMOCTh 3HadeHus null), koTopas
3a7aeT MHOYKECTBO [IOITYyCTHMBIX 3Hade-
HUI U1 9TOTrO CTosbIa (Hampumep, BBI
He MO)KeTe TIOMECTUTh CTPOKOBOE 3Hade-
Hue mimetic B cronber hire date, ecau
IIJIS1 HETO IOy CTUMBIMU SIBJISIIOTCSI TOJIb-
KO 3Ha4eHUs NAHHBIX C TUIIOM JaTa);

N JaHHBIE, BBOAUMBIE B JTIOOYIO ITO3UIIHIO
CTOJNIONA, ABIISIOTCA OMHO3HAYHLIMHU (aTO-
MapHBIMHU, HENEJIUMBIMH; CM. pasfel
«Hopmanusanusi» B 3TOM IJIaBe);

B TOPSIIOK CJIETOBAHUS CTOIOIIOB (IIPH TIPO-
CMOTpe TabJIUIIBI CJIeBA HAIIPABO) HE UMe-
eT 3HaueHus (cM. puc. 2.5);

au_lname au_id au_fname
Hull A04 Klee
Buchman AO1 Sarah
Hull A03 Hallie
Heydemark AO2 Wendy

Puc. 2.5. CyuTaeTcs, 41O CTPOKM 1 CTONGLbI

He ynopsgoYeHb!, eCcnn NocneLoBaTeNnbHOCTb

X NPOXOXAEHUA NPy NPOCMOTPE NPOU3BOSBHON
TabnuLbl He UMEET 3HAYEHMS HU L1151 CMbICNa TON
MHOpMALMK, KOTOPYHO COLLEPXUT 3Ta Tabnuua,

HW NS TeX onepaumin, KOTopble MOryT 6bITb MPOBEAEHDI
C 37OV TabULEN B paMKax PensiLMOHHON MOLENU.
3Ha4uT, NepecTaHOBKM CTPOK U CTONGLIOB He MEHSAOT
cMbicna Tabnuubl. Takum 06pasom, Tabnumua,
NPEeLCTaBNEHHASA HA 3TOM PUCYHKE, MONTHOCTLIO
3KBUBaseHTHa Tabnuue Ha puc. 2.4
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YHapHasa TabnuyHas onepaumsi

BuHapHas TabnuyHas onepaums

Puc. 2.6. 3amMKHYTOCTb TabnuL, rapaHTMpyeT Bam,
4TO Bbl BCEra 6y/ieTe NoMy4aTh ONpeeNeHHyo
TabnuLy He3aBMCKUMO OT TOF0, Kakyto onepauio
Hapj Tabnuuamu Bbl NPOBOAMTE. 3TO CBOWNCTBO
M03BONISIET BKNA[bIBaTh TaBNNYHbIE ONepaLumn apyr
B JIpyra, Npuyem rny6uHa BNOXEHUS He OrpaHnyeHa.
Mpwn 3TOM NPUHATO pa3NnyaTh Tak Ha3blBaeMble
YHapHble N OMHaPHbIe TaBNNYHbIE Onepauui,
OTNINYAIOLLMECS TEM, YTO HA BXOJ, W BbIXOJ,
NPOW3BOJLHOI YHAPHOI ONepaLmm NocTynaeT ToNbKO
M0 0JHOII TabnuLe, a Ha BXOA Nt060Ii GUHAPHON
onepawyn A0MKHbI NOCTYNUTb

NBE KaKUX-HNOYab TabNuULbl, XOTA Ha BbIXOAE

37O GMHAPHOI onepaummn Toxe 6yaeT Nuilb

0/1Ha KaKas-To Tabnuua

By KaXJOro cToibIa ecTb UMs, KOTOpoe
ueHTHUIKPYET ero B Ipeesiax CBOeH
TabnuIrb! (OOHAKO B IPYTUX TaOINIAX BB
BIIOJIHE MOJKeTe IIPUMEHSITD TO JKe caMoe
UM CTOJI0IA).

CTpokm

[TepeynciuM XapaKTEPUCTUKK CTPOK B IIPO-
U3BOJIBLHOMI 3aIaHHOM TAOJIHUIIE:

B Ka)K[Ias CTPOKA OMUChIBAET KaKOK-HUOYIb
00BEKT (peaslbHOTrO MUPA), SIBJISIOIIUANCS
YHUKQJIbHOM peanusarueil 06beKTHOTO
THUIa (HanpuMep, KaKOH-HUOYIb CTYIEHT
WK ompefe/ieHHas Ou3Hec-BCTpeya);

B Ka)X[Jast CTPOKa B K&KIOM CTOJIO1IE Cofiep-
JKHUT WIN KaKoe-HUOYIb 3HaYeHUe (HeHy-
JieBoe), M 31eMeHT null;

N IOpSIOK CJIEOBAHUS CTPOK IIPU IIPO-
cMOTpe TabuIs! (CKaXkeM, CBEPXy BHHU3)
He MMeeT 3HAYeHUs];

m B f000% Tabiuie B 060M mape CTPOK
HAeTCs XOTsl ObI OMUH CcTONOCL], 3HATe-
HUSI B KOTOPOM U B CTPOKaxX 3TOM IMapbl
PasInYHBL;

® B 0601 Tabynile KaXKaas CTPOKa OHO-
3HAYHO UACHTUQUIUPYETCSI CBOUM IIep-
BUYHBIM KII0490M (cM. pasgen «IlepBud-
HbI€ KJIIOYM» B 3TOM IJIaBe).

[1ns BbIGOPKM CTPOK M CTONBLOB NPUMEHSAIATE
c KomMaHay SELECT (cm. rnasbl 4-8). Y7060l
yaansatb, 406aBASTL U PefakTMpoBaTb CTPO-
K1, NPUMEHANTE KOMaHAbl INSERT, UPDATE
1 DELETE (cMm. rnasy 9), a 4T06bl [06ABNATD,
PefaKTUPOBATL U yAANATb CTONOLbI, MCMOMb-
3yinTe KomaHgbl CREATE, TABLE u ALTER
TABLE (cm. rnasy 10).

B pamkax pensiuMoHHON MOAeNM BCe TabnnLbl
" o6nagaioT BecbMa npuBnekaTenbHbIM CBOIA-
CTBOM 3aMKHYTOCTM, KOTOPOE COCTOWUT B TOM,
4TO B pe3ynbTaTe MPOM3BOSLHOI Onepauumn
PENsALMOHHOI MOAEeNN, NPOM3BEEHHON Hap
Nto6oit TabnuLeil, 0683aTeNbHO NONYYUTCS Ka-
Kas-Hunbyab Tabnuua (cm. puc. 2.6).
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NMio6as CYB[] npumeHseT Tabnuupbl ABYX TH-
nos:

B TabnuuUbl NONb30BATENS,
W Tabnuupbl CUCTEMbI, WM CUCTEMHbIE Tab-
NNLBI.

PasHuua mexay aTuMu Tunamu Tabnu 3ak-
N0YAETCA B CNefytoLemM. CuctemMHbie Tabam-
bl COEPXAT MEeTafaHHbIe, TO eCTb AaHHble
0 camoli 6a3e JaHHbIX (Hanpumep, cBeAeHUs
0 CTPYKType 6a3bl, HEKOTOPbIE (oM3nyeckne
0COBEHHOCTW, CTATUCTUKY paboThbl 6a3bl, ycTa-
HOBKM N0 06ecnevyeHnto 6e30NacHOCTU LaH-
HbIX M cuCTEMbI). COBOKYMHOCTb CUCTEMHbIX
Tabnuu Bo BCei ucnonbayemoii Bepcun CYB[
Ha3bIBaeTCA CUCTEMHbIM KaTamorom CYB[.
TMo6as CYB[ amHamuyecku co3naet 1 06HOB-
NINET CUCTEMHbIe TabNuLbl, Y4TO, KCTATW CKa-
3aTb, MNOIHOCTbLIO OTBEYAET CrELyIOLLEMY Tpe-
60BaHNIO PENSALMOHHOI MOAENW: BCE [JaHHbIE
JOIDKHbI XPaHUTLCA B TA6nMLAX (CM. puc. 2.7).

Tabnnybl N0ab308aTeNA, WU NONb30BATENb-
CKME TabMuLibl, CONEPXUT aHHbIE, KOTOPbIe
noNb30BaTeNb ONPEeNseT U 3aHOCUT B HUX.

Yucno cTpok B 060K paboTatoLien Tabnuue
MEHSIeTCS 04eHb YacTO, a YNCNO CTONGLOB —
peako. [1eno B TOM, 4TO U3MEHEHMs CTONOLIOB
MOTYT KOCHYTbCS KNI0Yeii, NOBNNATL HA CCbl-
NOYHYK LIENOCTHOCTb 6a3bl, HAa NPUBMMErNN
nonb3oBatenen u 1.0. B T0 e Bpems HM Jo-
6aBnieHne, HU yaaneHue CTPOK HU Ha 4To no-
JI06HOE He BAUSIOT.

Pacnpenenexne AaHHbIX No ctonbuam Taénui
3aBUCUT OT MacTepcTBa paspaboTymka 6asbl.
[leno B TOM, 4TO pa3paboTHUKM HacTo pas-
OMBAIOT 3HA4YeHMA NO CTON6LAM Ha OCHOBE
CBOEro cO6CTBEHHOr0 NOHUMaHUs NOTPeBHOC-
Teil nonb3oBatens. Hanpumep, TenedoHHbIe
HOMepa MOrMn Obl HAXOAUTLCS B EANHCTBEH-
HOM CTON6LE phone_number WAK B HECKOSb-
Knx cTonbuax Hanogobue country_code,
area_code W subscriber_number.

[ arme et Type
= authors dbo User
= publishers dbo User
Elrovyalties dbo User
[Etitle_authors dbo User
Eltitles dbo User
=] dtproperties dbo Syskem
=] syscolumns dbo Swesbem
=] syscomments dba Sestern
[E sysdepends dbo Syskem
=] swsfilegroups dba Swstern
=] sysfiles dbo Syskem
=] swsfiles1 dbo System
=] sysforeignkeys dbo System
=] sysfulltextcatalogs dbo Swestem
[==] swsfulleestmatify dba Sestern
= sysindexes dbo Syskem
= sysindeskeys dba Swstern
= sysmembers dbo Syskem
=] sysobijects dbo System
= syspermissions dbo System
=] sysproperties dbo Swestem
=] suspratects dba Swstern
= sysreferances dbo Syskem
=] systvpes dbo System
= sysusers dbo Syskem

Puc. 2.7. Bce CYB[] xpaHaT CMCTEMHYIO HCDOPMALNIO
B CreLnanbHbIx Tabnmuax, KoTopble TOXe
Ha3bIBAKTCSA CUCTEMHbIMI. 3[16Cb Mbl BULUM
CUCTEMHble Tabnuubl, CO3[1aBaeMble, COXPaHSEMbIe
1 NoAAepXXNBaeMble 1S TUNOBOW 6a3bl AaHHbIX
CYBJ Microsoft SQL Server, koTopas onucaHa

B HACTOSALLEM U3AaHWUN. HECMOTPS Ha TO YTO Bbl
1MeeTe TaKoil e J0CTYN 1 MOXeTe 06paLiaThes

C CUCTEMHbIMM Tabnuuami abcoioTHO TaK Xe,

KaK C Nofb30BaTeNIbCKUMIA, Mbl HE COBETYEM
Jienatb aTo 6e3 KpaiiHeit He06X0AUMOCTMH.
CucTeMHble TabnuLbl MOXHO TpOraTb TONbKO TOrAa,
Koraa Bbl NPefeNbHO SICHO NpeacTaBnseTe cebe,
4ero A06MBaeTECH
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VimeinTe B BUAY, YTO NOXOXKECTb Tabnuu 6a3
OaHHbIX W ANEKTPOHHbIX TabnuL — UCKMHYK-
TeNbHO BHELWHSAA. A 0Tnn4ns Tabnuubl 6a3bl
OT 3NEKTPOHHOI TabnuLbl, HA060POT, yHAA-
MEeHTanbHbl MOTOMY, YTO HUKaKas Tabnuua
Nno60oN pensunoHHoN 6asbl:

B He 3aBUCMT OT NOPAJKA CTPOK M CTONBLIOB;
W Cama He NPON3BOAUT HUKAKWX BbIHMCNEHNI;

B He N03BONAET BBOAUTD [aHHble B CBOOOA-
HOM ¢bopmate (Hao60pOT, COOTBETCTBUE
BBOAMMbIX AaHHbIX JONYCTUMOMY ¢hop-
MarTy BCerga CTporo npoBepseTcs).

K TOMy Xe BCAKYI0 Tabnuiy nerko MOXHO
CBA3aTh C APYrUMU TabruLamm.

WwmeliTe B BUOY, 4TO npunaratensHoe «pens-
LIMOHHasA» (relational), KOTOpOE BXOAMT B Ha-
3BaHWe «PenAuMOHHAA 6asa AaHHbIX» (rela-
tional database), nossunoch 6narogaps mate-
MaTUYeCKON «pPEenALUMOHHON TeopuKu MHO-
Xecte» (relational set theory), a He u3-3a
BO3MOXHOCTW yCTaHaBnuBaTb CBA3b (10
relate) mexagy pasHbiMu Tabnuuamu no mx
06LLMM 3HAYEHUSAM.

PekomeHlyeM 3anOMHUTbL CNeaytoLiue Tep-
MUHBbI:

B 4UCNO CTPOK Nt0GON TabnuLbl Ha3blBaeT-
CA MOLYHOCTBIO 3TOW TabnMLbI;

W 4ucno cTon6uoB Ntoboin Tabnuupbl HasblBa-
eTCA 110PAAKOM 3TON Tabnuubl;

W r0oBOps 0 62a3ax AaHHbIX, TEPMUH «CXeMa»
yallle BCEro NPUMEHSIIOT Ans TOro, YTO6bI
0603Ha4MTb CTPYKTYPY U OpraHu3aunio
KaKoi-HMOyab 6a3bl AaHHbIX, BK0Yas
onpeneneHue ee Tabnuu. Cuntaercs, 4To
cxema onucbiBaeT Bce. Ho no craHpapty
ANSI nto6as «cxema» — 3T0 COBOKYMHOCTb
Taknx 00bEKTOB 6a3bl [aHHbIX, KOTOPbIE
NPUHAANEXKAT KAKOMY-TO 0AHOMY MONb30-
BaTeNHo;

B COBOKYMHOCTb BCEX CXEM Ha3blBaeTCs
Katanorom (MMeeTcs B BUAY CTaH{apT
ANSI).

MepBuHbIC KNHOUN

O‘IeBI/I,HHO, 9TO KaXKgasa 6a3a OAHHBIX JOJIK-
Ha paboOTaTh TaK, YTOOBI MOXKHO OBLIO 06pa-
THUTBHCSI K IIPOU3BOIIBHOMY 3HAYEHHIO, Xpa-
HsLIeMYycsl B JIo60it u3 ee tabiun. Ho, mo-
CKOJIbKY BCe 3HAYeHUs Pa3MeIaloTCs B Ta6-
JIMIIAX, TOYHee — Ha IIePEeCeUeHMsIX CTPOK U
CTOJIOIOB 3TUX Ta6JIMUII, OYEBUIHO U TO, 4TO
MECTOIIOJIOKEHNE NI060r0 3HaYeHUs OJHO-
3HAYHO OIpEJEJIAeTCs], eCIM U3BECTHBI KOH-
KpeTHbIe Tabiuma, cronber; u cTpoka. He
MeHee OYeBHIHO, 4TO JII0Oble Tabauny u
cTONI6EI] MOSKHO OTHO3HAYHO UIEeHTUMUITH-
pOBaTb I10 UX yHI/IKaJI])HI)IM HOMepaM. OHHa‘
KO CTpOKI/I yHI/IKaJII)H])IX HNMEH HE€ NMCEIOT.
Tem He MeHee HaM HY>KeH MEXaHU3M HUX Ofi-
HO3HAYHON mmeHTHduUKanuu. Takoi Mexa-
HU3M B PEJHOHHON MOIENU CYIIeCTBYeT
1 HasbIBaeTcst nepbuunuiii karou (Primary key).
[ToCKONBKY, Kak MBI BUAUM, II€PBUYHBII
KJIIOY — 9TO HeKasl (PYHKIIMS Ha CTPOKAX IIPO-
M3BOJILHOM TAOJHIIBI, ee YIOOHO CBSI3aTh CO
CTONOIIAMY 3TOU TabIUIBI, KOTOPbIE TOXe
MPUHUMAIOT CBOW 3HAYEHUS HA CTPOKAX, TO
ecTh SBISIIOTCA uX GyHKIusMu. Iloatomy
[EePBUYHBIN KJIKOY HAJIO MPENCTABIATh cebe
Kak CTOJIOEI] WK, B KpalHeM ciydae, Habop
CTONI6II0B 0cO60TO pona.

ITepeuncium pomoBHUIOBBIE MPU3HAKU IIEp-
BMYHOTO KJIIOYa KaK MeXaHH3Ma OJHO3Had-
HOU UIEeHTU(UKAIIIN CTPOK:

B HeoOxoo0umocmop. Kaskmas tabauma momk-
Ha UMETHh TOJIBKO OOUH HepBH‘IHbIﬁ KJIIOY.
BcrioMHUTE, 9TO peNnMOHHAS MOIENh
paccmarpuBaet mi00yr0 TabInIly Kak He-
KO€ HeyIIOPSOYeHHOE MHOYKECTBO CTPOK.
[TOCKOJIBKY IS TAKOTO MHOJKECTBA He
CYILIECTBYET MOHATHI «CIIeMYIOLIasi CTPO-
Ka» WIN «IIpeAbIAyllast CTpOKa», Bbl HE
MOXKeTe HIeHTU(DUIUPOBATh HUKAKYIO
CTPOKY IO €€ OTHOCUTEIBHOMY PacIiojio-
JKEHUIO Cpefu Ipyrux ctpok. Ecnu Obr He
ObLIO MEePBUYHBIX KIKOYEH, HEKOTOPbIE
OJaHHBbIC CTAaJIN 6])1 HeI[OCTyHHbIMI/I;
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yHuKanvHocmv. TTOCKOIBKY, KaK MBI yKe
3HaeM, B JIF0001 TabIIHIIe TEPBUIHBIN KITFOY
ONHO3HAYHO HUAEHTUDUIIHPYET KaXKAYIO
CTPOKY, HUKAKHe JIBe CTPOKU ITO¥ Tabiu-
(bl HE MOTYT UMETh OTHO W TO JKe 3Hade-
HUe TePBUYHOTO KIIF04Ya (TO eCTh MepBUY-
HBIIT KJIF0Y HEe MOYKeT Ha Pa3HBIX CTPOKAX
OIHOM TabJIUIBI IPUHUMATH OIMHAKOBBIE
3HaYeHus);

npocmotii unu cocmabBroil. Utax, B 106011
TabnuIe ee eMUHCTBEHHBIN ITePBUYHBIMN
KJIFOY MOKET BKJIIOYaTh OOUH HIH Oojiee
cTot6110B 3TOM Tabnunbl. Ecau nepsuy-
HOMY KJIOYY COOTBETCTBYET POBHO OIUH
cTos6 N, TO TaKOW KJII0Y Ha3bIBAIOT HPO-
cmuvim. JI'060#1 TTepBUYHBIN KITI0Y, He 5IB-
JIAIONIUIACA IIPOCTBIM U, CJI€J0BaTEIbHO,
BKJIIOYAIOIIUI IBa UK 60jee CTONOIO0B,
Ha3BIBAIOT cocmabHbim;

HuKo020a He npuxumaem 3nauerue null. Hu
OIHO 3HAaYeHHe MEPBUYHOrO KJII0Ya He
MoxeT ObITh mycThiM. OTCIofa AT CO-
CTaBHOTO IIEPBUYHOrO KJII0Ya IIOJIydaeM,
YTO HY OJHO 3Ha4YeHHUE CTOJIOIOB, KOTO-
pble BXOOAT B COCTaBHOM II€PBUYHBIN
KIIFOY, HEe MOXKeT OBITh IYCThIM (CM. pa3-
nen «3avenne null» B riase 3);

HeusmeHHocmb. Byydn ogHa)KIbI CO311aH,
BCAKUU NEPBUYHBIN KII0Y KpailHe pegKo
MeHsAET 3HaYeHM s, KOTOpbIe OH IPUHUMA-
€T Ha CTPOKax;

odnopasoBocmy. Eciin Bl ynanuTe Kakyio-
HUOYIb CTPOKY, TO He CMOXKETe IPUCBO-
UTh 0601 IPYTOil CTPOKE TO 3HAUCHMUE,
KOTOpo€e HepBI/I‘IHbIﬁ KJII0Y IIpUHUMAJI Ha
YIQJIEHHOM CTPOKE;

MUHUMARbHOCMb. I M060%M TabIUIbI
MEePBUYHBIH KITI0Y COMEPKUT TOJIBKO TOT
cronberr (cTON6IIBI), KOTOPBII (KOTOpBIE)
HeobxomuM (HeoOXOIUMBI), YTOOBI BbI-
[TOJTHUTH CBOJICTBO YHHUKaJIbHOCTH 3TOTO
MEePBUYHOTO KITIOYA.

ITpu cospanuu 106011 6a3bl TAHHBIX €€ pas-
pabOTINKN HA3HAYAIOT [TEPBUYHBIE KITIOUH
BceM TabiuiaM. DTOT MpPOIlecc OYeHb Ba-
xkeH. JleJ0 B TOM, 4YTO, €CIU IIepPBUYHbIE
K109 OYIyT CO3AaHbI HeyIauHo, 106aBIIsTh
1 MOIU(UINPOBATD TaHHBIE (TO €CTh HOBbIE
CTPOKH) B KaKyw-HUOYmb Tabiuiy Oymer
HeJIb3sL.

B aHHOIA IJ1aBe MBI IPUBOJIUM JIMIIb KPaT-
KU 0630p OCHOBHBIX IPUHIIUIIOB ¥ MIOJIXO-
0B pa3paboTku 6a3 maHHbIX. [loaToMy mjist
605ee TOIPOOHOTO M3YUEHUSI ITOTO BOIPO-
ca BaM ciiefyer 0OpaTUTbCsA K KAaKOMY-HU-
6ynp CliennaabHOMY PYKOBOICTBY.

Jomyctum, BbI XOTUTE BBIOPATh [IEPBUYHBII
KJII0Y [JIS1 TOH TaOJIULIBL, KOTOPasi IIpefCTaBIIe-
Ha Ha puc. 2.8. Hu cronber au_fname, Hu cTos-
6err au_lname, B3SIThIE 10 OTEIBHOCTH, HE IIOfI-
XOJISIT, IIOTOMY 9TO KK[ABIN U3 HUX, Oymydn
Ha3Ha4eH [IPOCTHIM [IEPBIYHBIM KIIIOYOM, Ha-
pyuran 6bl mocrynaTr yHukanbHoctd. Ho u
obbenuHeH e 3THX CTOJIOLIOB B COCTABHOI IIep-
BUYHBII KIIIOY He IAJI0 ObI PEILIeHYsI [0 TOU JKe
mpuauHe. J[[e0 B TOM, 4TO JIOAU O9eHb YaCTOo
UMEIOT OfIMHAKOBBbIE UMEHA, UTO SIBUIOCH OBl
HOTEHI[HAIbHBIM UCTOYHIKOM HAPYIIIeHNSI II0-
CTy/IaTa yHUKAJIbHOCTH, BEIOEPH MBI UMSI, IIOJI-
HOe HJIM HeT, B KaueCTBe [ePBUYHOrO KIII0Ya,
IIpoCToro unu cocraBHoro. Kpome toro, monu
MOTYT MEHSITb CBOM IMEHA KaK 110 COOCTBEHHO-
MY JKeJIAHUIO (B YaCTHOCTH, IIPU pa3Boje WK
BCTYIUIEHHH B OpaK), TaK ¥ 10 BoJIe crydast (Ha-
[HCaHUe UMEHH MO)KET U3MEHUThCs). To ke
camoe CIIPaBeUINBO U IO OTHOIIEHHUIO K UMe-
HaM IOPUIMYECKUX JIUI: KOMIIAHUU MOTYT
UIMeTb O[THAKOBbIE IMEHA, MOTYT CINBAThCS B
OJIVH XOJIAUHT C HOBBIM UMEHEM, Pa3ieSIThCs
Ha HOBble KOMIIAHUH, MeHSITb GopMy cob-
CTBEHHOCTH U T.J1. FIMEHHO [I0TOMY, YTO MeHa
TaK HeCTaOIIbHBI (TO eCTh HECYT B ceOe ITOTeH-
I[HAJIBHYIO YIPO3Y [JISI IOCTYJIATa HeU3MEHHO-
CTH), OIIBIT TPOEKTUPOBAHISI 623 TAaHHBIX FOBO-
PUT O TOM, 9TO COOCTBEHHO MMEHa — IIOXast OC-
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au_id au_fname au_lname
AO1 Sarah Buchman
A02 Wendy Heydemark
AO3 Hallie Hull

A04 Klee Hull

Pue. 2.8. 30ecb NepBUYHBIM KNOYOM ABASETCA au_id

HOBA [JIsI [IOCTPOEHUSI IEPBUYHOTO KITf04a. B
paccMaTpuBaeMOM IIpUMepe IIPaBUIbHOE pe-
IIIeHre —3TO CTOJIOeIT au_1d, KOTOPBI 5 Crienu-
QJIBHO JOOABILI IJIsI TOTO, YTOOBI HIEHTADULIN-
PpOBaTh aBTOPOB (TO eCTh He UMeHa, a JIIOfIeN).
PagpaboTrunku 6a3 JaHHBIX YaCTO MPUOETaloT
K 9TOMy mpuemy. Eciau ecrecTBeHHBIE N
«O4IeBUTHbIE» UIEHTU(DUKATOPHI (BPOLIE UMEH)
He TOIATCS, PaspaboTYUK H300peTaeT YHU-
KaJIbHBIN HeHTUdUKATOP.
IToce Toro kak tabiuile HasHAYeH KaKOIi-
HUOYnb nepBUYHbIN K04, CYB]] HaunHaeT
JKECTKO OTCJIEKHBATD II€JIOCTHOCTD TaHHBIX
ato tabnunbl. Hanpumep, B HalleM mpH-
Mepe BBl He CMOTIN ObI BBECTHU B pACCMATPH-
BaeMyI0 TabJIULy CTPOKY

A02 Christian Kells
IIOTOMY 4YTO B TabJIuIle Y)Ke eCTb CTPOKa, IZie
3HaveHue cronbia au_id paBuHo A02. Beectn
B Hee CTPOKY

NULL Christian Kells
TaKXKe He MMOJIYIUTCS, TOTOMY 4YTO CToJberr
au_id, 6ynyq1/1 MHEPBUYHBIM KJII0YOM, HE MO-
KeT IpuHUMaTh 3HadeHue null. Jomycrumoir
SIBJISIETCSI CTPOKA

AO5 Christian Kells

YT06bI Ha3Ha4aTb NEPBUYHbIE KITHOYN, NpUMe-
c HANTE orpaHuyeHne PRIMARY KEY (cm. pas-
Jen «3afgaHne NepBUYHOTO KNK4Ya C Mno-
MoLLbto orpaHnyeHns PRIMARY KEY» B rna-
ge 10).

OnbITHbIEe pa3paboTymMKn 6a3 AaHHbIX CTaBST
" NEepBUYHBIA KNOY HA MECTO MEpPBOro cTonbua
(cTon6LoB, ecnn KN4 — COCTaBHOI) B Tabmu-
Lie, XOTS TEOPETUYECKU NOPSAOK CNeaoBaHuMs
CTONGLIOB He MMEET, KaK Mbl Tenepb 3HaeM, Hut-
KaKoro 3Ha4eHus. MoaToMy MMeeT CMbICN BCe-
rAa Ha4MHaTb NOMCK NEPBMYHOIO KAKoYa C nep-
BbIX CTONOLIOB. Kpome TOro, eciim UMst Kakoro-
TO CTON6LA COAEPXNT coYeTaHus «id», «code»
UK «numM», 3TO CBUAETENbCTBYET O TOM, YTO
JaHHbIA CTON6eL, MOXET ObITb KI04YeBbIM (TO
€CTb CTONOLOM MM NEPBUYHOTO, UMK BHELLIHE-
ro K/to4a; CM. CNefyoLLnin paaen).
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Pa3paboTumkn 6a3 JaHHbIX 4aCTO UTHOPUPY-
10T OOLLENPUHSATbIE YHUKATIbHbIE MAEHTUK-
Katopbl, KAKUMU, Hanpumep, ABASIOTCH HOMep
NoNNCa CoLMANBHOrO CTPaX0BaHNA rPaXLaHu-
Ha CLLIA n ISBN KHur, B Ka4eCcTBe KaHAWAaToB
Ha POnb Ko4en. BMecTo Hux 06bI4HO npuMe-
HAKOTCA CaMOJESbHbIE KIH4MW, KOTOPble Ka-
KUM-Nn60 He3aTennnBbIM 06pa3oM KOAUPYHOT
NHOPMALMIO, UMEIOLLYIO CMbICA TOMBKO Ans
TOA OpraHusauuu, rage paboTaer NoNnb3osa-
TeNlb KOHKPETHON NPOEKTUPYeMoil 6a3bl AaH-
HbIX. Hanpumep, B Ka4ecTBe hopmara 3Haye-
HWUIA KNKOYEBOro CTON6LA, COAEPXKaLLero yHu-
KaJibHble MAEHTUMKATOPbI CMYXaLUMX opra-
HU3ALMN, MOXHO HAa3Ha4UTb NPOU3BOJbHbIA
pag uudp, 6YKB M 3HAKOB, B KOTOPbIA N0
onpefieneHHOMY NpaBuiy BCTPOEHA, CKaXeEM,
[lata npuema CoTpyaHuKa Ha paboTy.

Y pa3pabotymka 6a3bl AaHHbIX NPU Ha3Hade-
HUW NEPBUYHOrO KIH0Ya MOXET ObITb BbIOOP 13
HECKOJbKIX KaHAWAATOB, OAMHAKOBO Y0BMET-
BOPAILLMX MOCTYNatam nepBMYHOr0 Ktoya.
B pesynbrate TONbKO OAWH CTONGEL U3 HUX
CTAHOBUTCA MEPBUYHBIM KNHOYOM, a BCE OC-
TalNbHble — abTePHATUBHBIMY KITHOYaMMN.

B paccmMOoTpeHHOM Bbillie NPUMEpPE Bbl MOIN
6bl COBMECTHO NMPUMEHUTb CTONOLbI au_id
U, CKOXKEM, au_lname B Ka46CTBE COCTABHOIO
NepPBUYHOrO KNtoYa, HO 3TO ObINO Obl Hapy-
LIEHMEM NOCTynaTa MUHUMAIbHOCTK.

oft’

Kommepueckue CYB[] npeaocTaBnstoT B pac-
nops>KeHne paspaboTymka crneunanbHblil Me-
XaHW3M aBTOMATU4eCKOro NOCTPOEHUs OLHO-
3HAYHOr0 MAEHTUdMKATOpa CTPOKKM B BUie
crneunanbHbiX aTpubyToB WM TakMX TUNOB
[aHHbIX, KOTOPbIE aBTOMATUYeCKU Npuceau-
BAlOT YHUKANbHbIA WAEHTUDUKATOP CTPOKK,
6yay4n BKIIHOYEHHbIMUB COCTaB CTONOLOB
Npon3BOMbHON Tabnuubl. iaes 3aech B TOM,
4TO, Hanpumep, CYETYUK aBTOMATUYECKMN
YBENUYMBAET Ce6S Ha efuHMLY Npu nosene-
HUM K2X[01 HOBOW CTPOKM (TO €CTb, CTPOro
roBops, B KQX0M CTPOKE eCTb CTONGEL-CHeT-
YUK, 3HAYEHWUEe KOTOPOro B 3TOW CTPOKe
paBHO ee O4epenu BHECEHMA B Tabnuuy).
B Microsoft Access Takum cneumanbHbIM TU-
MOM AaHHbIX fBnseTcs AutoNumber, B Mic-
rosoft SQL Server — Tn AaHHbIX uniqueiden-
tifier unu cBOWCTBO IDENTITY, B Oracle —
TMN JaHHbiXx ROWID, B MySQL — arpmbyt
AUTO_INCREMENT, B PostgreSQL - tun gaH-
HbIX serial.
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BHelwHue KnOuM

ITocKoIBKY, KaK MBI JOTOBOPUJIHCE, pa3HbIe
TaOJIAIEI cOolepKaT MH(MOPMAIINIO O Pa3HBIX
00BEKTHBIX TUIIAX, Y HAC TOJDKEH OBITH CIIO-
co6 OCMBICTIEHHOTO TepeMeIeHHs OT Tab-
Junbl K Tabnuie. Tak BOT, paccMaTpuBaeMast
MofleTb IPEefOCTaBIsieT HaM TaKOHM MeXa-
HU3M — Buewnuti kaou (Wi Gmopuutolil
xmoy — Foreign key), KOTOpPbIiI IPUMEHSIOT
IJIS1 COeUHEHUS OHON ITPON3BOJIBHOI Tab-
JIUIIBI ¢ Apyroit. JII0607 BHEIITHUN KII0Y 06-
JajaeT CAeayIOIIIMHU CBOMCTBAMHE:

B SBJISETCS WIM OJHHUM CTONOILOM, WM
TPYTIIOi CTOIOIIOB B HEKOTOPOU TabiuIIe,
HO TaKUM CTOJOIIOM IJIM TPYIIION TaKUX
CTOJIOIIOB, YTO X 3HAUEHNUS MM CBSI3aHBI
CO 3HAYEHUSIMU CTOJIOLIOB APYToOil KaKOM-
TO TAOJIHUIBI, WIN CONEP)KAT CCBUIKM Ha
3HAYEHUS CTOJIOIOB 3TOU TaOIIHIIBL;

B [I03BOJIFET CTPOKAM M3 OJHOM KaKOU-HU-
6ynp TaOJIUIbI IMETh COOTBETCTBYIOIIE
UM CTPOKH B IPYTOH Tabnuiie;

m TabinIa, KOTopas CONEP>KUT BHEITHHH
KJIIOY, Ha3bIBaeTCs ykasvibarowetl, wiu 0o-
uepHetl, a TAOINIIA, Ha KOTOPYIO 3TOT BHe-
IIHUU KJIIOY YKa3bIBAeT, — yKa3vlBaemotl,
WIN MAmepurcKol;

B yCTaHaBJIMBaeT IIPSAMYIO B3aMMOCBA3b
C TepBUYHBIM (MJIM aJbTEPHATUBHBIM)
KJIFOYOM MaTepUHCKOI Tabiunipl. [Toatomy
BHEIITHUI KIITOY MOXXKET IPUHAMATD TOJIb-
KO T€ 3Ha4YE€HMSI, KOTOPbIE Y K€ IIPUHSI I1ep-
BUYHBIN (MM aJbTePHATUBHBIN) KIOY B
MaTepPUHCKON TabuIle, UIH CIeluaabHOe
sHavyenue NULL, ecsim cOOTBETCTBYIOIIAM
cronbiaM pasperaeTcsi ero IpUHUMATD.
DTo orpaHWYeHUE HA3bIBACTCS CCbIIOY-
Hotl yenocmuocmoio. Hapumep, trob6ast
CTpOKa B Tabnuie appointments, comep-
KaIer, CKaykeM, CIIelaabHyo nHPOop-
MalMIO O BU3WTE K Bpady, JOJDKHA UMETh
CBSI3AHHYIO C HEH CTPOKY B MaTE€PUHCKON

TabmIle patients, rme HaXOMUTCA, TpenIo-
JIOKUM, CTIeIMaTbHast HHPOPMAIUS O TeX
ManueHTax, KOTOpble, KpOME BCETO IpoYe-
r0, COBEPIIAIOT BU3UTHI K Bpady. B mpo-
THUBHOM CJIydae IOSIBIINCH ObI BH3UTHI
K Bpa4y HeCYILEeCTBYIOIINX ITalIUEHTOB WJIN
BU3UTHI HEU3BECTHO KOrO. JIto6as cTpoka
MIPOU3BOJILHOM JOYEPHEN TabIUIbL, HE
MMEIOIAs CBA3aHHOM CTPOKU B MaTepUHC-
KO TabJIuIle, Ha3bIBaeTC BUCSYEN;

BCe 3HAUEeHUs JTI0OOTO BHEIITHETO KIIF0Ya
OrpaHUYEHBI TEM K€ CAMbBIM JTOMEHOM,
KOTOPBIN HAJIOKEH Ha COOTBETCTBYIOLIUAN
KJII0Y POLUTEIBCKON TabmuIsl. B pasme-
ne «Tabauirel, CTOMOIBI U CTPOKU» MBI
OIIpeNeININ TOMEH KaK MHOXECTBO [0~
ITYCTUMBIX 3HAUYeHHI CTOIOIa;

B OTIMYME OT IIEPBUYHOIO KII0Ya, 3Ha4e-
HUSMHE BHEIITHETO KJIF0Ya MOTYT OBITh 3Ha-
yerns NULL (TO ecTh 3HaYEHMsI BHEIITHETO
KJII0Ya MOTYT OBITh IIyCTHIMU WJIH, HHAYE
rOBOPsI, OOHYJISIEMBIMU; CM. COBETBI B KOH-
1€ 3TOTO pa3fesna);

MOXET UMETHb UM, OTIMYHOEC OT UMECHU
POOUTETIBCKOIO KII01A;

3HAYEHUs BHEIIIHETO KITI0Ya B OOIIIeM CITy-
Yae He SBJIAIOTCS YHUKAIBHBIME B CO6-
CTBEHHOM Ta0JINIlE;

B CaMOM IIEPBOM IYHKTE 3TOTO CIHCKa
€CTb OHO ynpolieHue. [leo B TOM, 4TO
JII000M BHEITHUM KIIFOY MOYKET CChIJIATh-
Cs1 Ha IEPBUYHBIN KIIIOY CBOEi COOCTBEH-
HOIT TaOJIUIBI, 2 He TOJIBKO Ha MEPBUY-
HBI KJIIOY KaKONU-HUOYIb IPYTOiL Ta6In-
nbl. Beakasg Tabnuna, roe UMeeT MeCTO
TaKasl CHTYyallus, Ha3bIBaeTCS CCHLIAIO-
1ericst Ha ce6s1. Hampumep, Tabiuia emp-
loyees, BKIFO9aoiast "HGOPMAIUIO O CO-
TPYIJHUKaX OpPTraHU3AINH, C IEPBUYHBIM
KJII04YOoM employee_id, 3Ha4YeHUSIMHU KO-
TOPOTO SIBJISIIOTCSI YHUKaJIbHbIE U/ICHTHU-
(pukaTOpHI COTPYIHUKOB, BIIOJIHE MOXKET
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CoIepKaTh HEKUI BHEIITHUY K104 boss_1d,
4TOOBI OH:

— orpaxan MHMOPMAaIHI0 O HaYa bHU-
KaxX T€X COTPYIHUKOB, KOTOPbIE MJEH-
THGUIHPYIOTCS 3HAYCHUAMH CTOI6IA
employee_id;

— ccputancs Ha cronber employee id
IIPOCTO TIOTOMY, YTO JI060H Hadab-
HUK 0043aTeJIbHO ABJIAETCS COTPYIHHU-
KOM OpPTaHM3AINHX (M IbHM-TO IOTIH-
HEHHBIM, MEXTY IIPOYUM).

Pasbupasich ¢ MOHSATHEM BHEIIIHETO KJII0Ya,
BHUMATEeJIbHO pacCMOTpUTE puc. 2.9, rie Ha-
IJIAAHO MOKa3aHO, KaKyIO0 pOJIb UTPAIOT Ma-
TEPUHCKUI IIEPBUIHBIN U TOYEPHUN BHEIII-
HUW KJIIOYU B OPTAaHU3ALMU CBA3U MEXKIY
MaTEPUHCKON U TOYepHel TabInuIaMH.

HTak, BBl ompenenmyin HeKUN BHEITHUI
xod. Tenepp CYB]I cTaHeT KeCcTKO OTCIIe-
JKUBATh LEJIOCTHOCTh Ha YPOBHE CCBUIOK
(MM CCHUIOYHYIO I€JIOCTHOCTH). Hampu-
Mep, BBl He CMOIJIN ObI BCTABUTH CIIEAYIO-
LIyI0 CTPOKY B MOodYepHIO0 Tabmuiy titles,
cofepKaIyo MHGOPMAIMIO O Ha3BaHUIX
KHUT, IIOTOMY YTO B MaTEpUHCKOM TabnuLe
publishers ¢ urdopmarmeir 06 n3maTeNb-
CTBax B CTOJIOIE IEPBUYHOTO KiIr04a pub_id
HeT 3HaveHus PO5:
T05 Exchange of Platitudes P05

Pasperaercst BCTaBUTb CIEAYIOLIYIO CTPOKY,
TOJILKO €CJTH T10J1e TabuIrhbl titles, mo KkoTo-
POMY ITOCTPOEH BHEILITHUI KIIIOY, MOXKET IIPHU-
HUMaTh 3HadeHue null:

T05 Exchange of Platitudes NULL
DTa CTpOUYKa MOJTHOCTHIO KOPPEKTHA:

T05 Exchange of Platitudes P04

Y106bI yKa3aTb MPOM3BOMbHBIA BHELLUHWA KIHOY,
c NPUMeHsATe orpaHnyeHne FOREIGN KEY (cM.
pasfen «3afjaHue BHELUHEro Knw4a c no-
MoLbio orpaHuyeHus FOREIGN KEY» B rna-
ge 10).

[MepBUYHbIN KoY

publishers

pub_id [pub name

PO1 Abatis Publishers
P02 Core Dump Books
P03 Schadenfreude Press
P04 Tenterhooks Press

MepBUYHbIV KNTIOY  BHeLLHWI KoY

titles
title_id " [title_name pub_id
TO1 1977! PO1

T02 200 Years of Ger... [P03
TO3 Ask Your System... P02
TO4 But I Did It Unco... |P04

i

Puc. 2.9. B Tabnuue titles cron6ey pub_id
ABNAETCS BHELLUHMM KITHOYOM, KOTOPbIA CCbINAETCs Ha
cTon6ewl pub_id, ABNAOLMIACA NEPBUYHBIM KITHOHOM
Tabnuupbl publishers
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SQL paeT BO3MOXHOCTb NPOrpaMMUCTY Bbl-
" NOMHUTL Te AEACTBUS MO COXPAHEHUIO CCbl-

NOYHON LienocTHocTyn, Kotopble CYB[ npea-
NPUHMMAET TOrAa, Koraa nonb3oBatenb nbiTa-
eTcs yAanuTb WAKM MOAMGMLNPOBATL Noboe
KNto4YeBOe 3Ha4eHNe, Ha KOTOPOE YKa3blBaT
3HA4YEHUS BHELLUHUX KNKOYeli (CM. NpuMeYaHns
B pa3fene «3afaHne BHELIHEro Knt4a ¢ no-
moLblo orpaHuyeHns FOREIGN KEY» B rna-
e 10).

PelueHne no3BonnUTL NOMAM BHELIHEro Knio-
" Yya npuHMMaTh 3HadveHms null He cnegyet u3

TEOpUU, a SABNISETCH YUCTO NPAKTUYECKUM.
[leno B TOM, 4TO OTCYTCTBME HEKOTOPbIX 3HA-
YEHWI BO BHELUHWX KITK04ax 3aTpyaHWUIIO Obl
noaaep>aHue CCblNOYHOR LEeNoCTHOCTH. B TO
)€ Bpems 3Ha4eHus null BO BHELLHUX KITHOHaX
0CTalOTCA TaKOBbIMU (TO €CTb 3HAYEHUAMM
null) TONbKO BPEMEHHO B NPeSBEpUM NPUHSA-
TWS KaKOro-HWOYAb PeLUeHUs WUn/u BbISCHe-
HUS KaKNX-TO (DAKTOB (CM. pa3fen «3Ha4eHune
null» B rnase 3)".

Bo n36exaHune HeopasyMeHuil He HasblBail-
c T€ BHELLHVWE KJI04YM YKa3aTensiMmu uim cBsaa-

mu (link). Mopg ykasatensmm NpPUHATO MOHM-
MaTb TO, YTO CCbINAETCA HA Kakue-To mMecTa
B (h1314ecKoi namsTu. B 10 Xe Bpems BHeLL-
HWe KIT0YM CBA3LIBAIOT TabMLbl HA OCHOBE
3Ha4eHNil faHHbIX. Pa3HnLa B TOM, YTO BHELL-
He KK04N — 3TO NIOr14eckme, a He m3nyec-
Kne 06bEKTI.

1

3avacryro 3HadeHne NULL B IOJISIX BHEIITHEro KIJIIO-
4Ya I103BOJISIET CO31aBaTh TAGNHUIBI, B KOTOPBIX
pasinYHble CTPOKU CBSI3aHBI C Pa3HBIMH TabInIa-
mu. Hanpumep, Tabiuma customers mpencTaBisieT
c06011 0600IIEeHHBIII CIHUCOK IOKyIaTelell U Co-
JEep>KUT JBa o 0rg_id u person_id, ykaseIBaio-
mpe Ha TabuuIel organization u person coorser-
CTBEHHO, TIHe Haxomurcs uHpopManus O
MOKyIaTeaAX-OpraHU3aluaX U IOKyIaTeJsaX — 4Ja-
CTHBIX JIMIIAX. B 3TOM cilydae B KakK[IOU CTpOKe
TabuuIpl customers OmHO M3 Mmojei org_id wim
person_id Bcerma npuHuMaet 3Hadenue NULL, a BTo-
poe — yKasbIBaeT Ha COOTBETCTBYIOIIYIO 3allUCh B
ponuTesnbckoit Tabuuue. — IIpum. nayy. peo.
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Cea3u

JIro6ast CBS3b — 3TO COeMHEHNE, YCTaHABIIN-
BaeMoOe MEXAy OOIUMHU CTONOIAMU [BYX
pasHbIX Tabiuil. Pagnuyaror crepyromine Ka-
TETOPUU CBA3EM:

B OfNH-K-OIHOMY;
B OIUH-KO-MHOTHM;

B MHOTHEe-KO-MHOTUM.

0auH-K-0HOMY

Cuuraercs, 4To Mexxny tabiaunamu A u B
CYIIIECTBYET CBSI3b «OMUH-K-OMHOMY», €CIIU
Ka)Xas CTPOKa TaOIUIBI A MOXKET UMETh He
0osee 00HOT COOTBETCTBYIOIIEN €l CTPOKHU
Tabunpl B, u kaxkmas ctpoka Tabiuilel B
MOJKET UMETh He 6071ee 00HOL COOTBETCTBYIO-
IIetl et CTPOKU Tabnuubl A.

C TeopeTHIeCKO TOYKY 3PEHISI HET HUKAKOM
Pas3HUIBI IIPU XPAHEHNHU ITaHHBIX JBYX Tad-
JIAI, MEKIY KOTOPBIMH CYIIECTBYET CBS3b
«OMUH-K-OTHOMY», B PasHBIX IBYX TaOIAIIAX
nuny B ogHOM 061reir Tabimie. CiegoBaTenn-
HO, Takas CBsI3b Bpojie Obl He HyXHa. VMeH-
HO TI09TOMY CB#I3b «OJIMH-K-OJIHOMY» [IpUMe-
HSIIOT He U3 TEOPETUIECKHX, d U3 IPaKTUIeC-
KHX COOOpaKeHHUI: MIIN/U II0 COOOpaskeHUSIM
6e301aCHOCTH, KOTZIa HAIO BBIIEINTH U 3a-
IATUTH KOHPHUIEHITMATbHY0 HHPOPMALIAIO,
UNA/A 1O COOOpasKeHUsIM ObICTPOEHCTBUS
CHCTEeMBI, KOTa Ha/[0 Pa3OuTh CIIMIIKOM IPO-
MO3JIK/ie MOHOJIMTHBIE TaOJINIbI, WIA/H IS
TOT0, YTOOBI, HAIIPUMED, He BCTABIIATH 3HAYe-
Hug null B Tabauipl, oTenbHbIE CTONOIBLI
KOTOPBIX COfiep’KaT HeImycThle (TO eCTh M3Be-
CTHBIE) 3HAYEHUSI JIUIIb 1JIs1 BECbMa HeOGOIIb-
IIIOTO TIOMMHOKECTBA.

Taxum 06pazom, crioco6 yCTaHOBIEHSI CBSI3U
«OIMH-K-OJHOMY» 3aKJIIOYaeTCsl B TOM, YTO
MIePBUYIHBIN KIII0Y HEKOIM TaOIUIBI OObSBIIA-
eTCsl ee BHEIIIHUM KJII0UOM, YKa3bIBAIOIIIUM
Ha IEPBUYHBINA KIIIOY KaKOI?I—HI/I6ym> Ipyrou
tabnuns (cM. puc. 2.10 u 2.11).

titles
—1title_id |title_name
TO1 1977!

TO2 200 Years of Ger...
TO3 Ask Your System...
TO4 But I Did It Unco...

royalties

Ltitle_id |advance
TO1 10000
T02 1000
TO3 15000
TO4 20000

Puc. 2.10. Mpumep cBA3N «OANH-K-0JHOMY>.
Kaxpas cTpoka Tabnuupl titles UMeeT He 6os1ee
O/HOV COOTBETCTBYIOLLEN el CTPOKM TabnuLbl
royalties, W KaXpaas CTpoka Tabnuupl royalties
UMeeT He 60/1e€ 04HOV COOTBETCTBYIOLLE e CTPOKM
Tabnuubl titles. 34eCb NEPBUYHbLIA KNHOY TabnMLbI
royalties SIBAAETCS €6 BHELUHUM KIH4OM,
YKa3bIBAKOLLMM HA NEPBUYHBIA KNOY Tabnnubl
titles

titles royalties
title_id o~ title_id o~
title_name advance

Puc. 2.11. Ewie oanH cnoco6 n3o06pasutb CBA3b,
noKa3aHHyto Ha puc. 2.10. CBsizaHHbIe CTONGLbI
COEJNHEHBI NUHNEN, @ 3HAYO0K KNioYa Bblgenset
NepPBUYHbIIA KITHOY
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publishers

pub_id [pub name

PO1 Abatis Publishers
P02 Core Dump Books
P03 Schadenfreude Press
P04 Tenterhooks Press

titles
title_id [title_name pub_id
TO1 1977! PO1

TO2 200 Years of Ger... |P03
TO3 Ask Your System... | P02
T04 But I Did It Unco... |P04
TO5 Exchange of Plati... P04

Puc. 2.12. Mpumep CBA3N «OLUH-KO-MHOTUM>.
Kaxaoit cTpoke B Tabnuue publishers MOXeT
COOTBETCTBOBATb HECKOJIbKO CTPOK B Tabnuue
titles, HO KaXpaas CTPOKa B Tabnuue titles
MMEeT TO/NbKO OJHY COOTBETCTBYIOLLYIO CTPOKY B
Tabnuue publishers. 34eCb Mbl BUAUM, 4TO
NepBUYHbBINA KN4 Tabnuupl publishers, CTPOKM
KOTOPOW MOTYT y4acTBOBATb B CBA3M CTPOro No
0/JHON, 06BSABNIEH BHELLIHUM KNHOHOM B Tabnuue
titles, CTDOKWN KOTOPOI MOTYT y4aCTBOBATb B CBA3N
M0 HECKOJbKY LUTYK

publishers titles
pub_id [ title_id o~
pub_name title_name
pub_id

Puc. 2.13. Mpumep eLe 04HOro cnocoba 1306pasnTb

CBA3b «O[MH-KO-MHOMMM>, NOKa3aHHYt0 Ha puc. 2.12.

TTMHWS! CO CTPENKOW HanpasneHa oT Tabnuiibl
publishers, CTPOKM KOTOPOW MOrYT y4acTBOBaTh
B CBAA3M CTPOrO MO OfHOM, K Tabnuue titles

(Ha Hee YKa3blBaeT CTPENKa), CTPOKM KOTOPOi MOTyT
Y4aCTBOBATh B CBA3M MO HECKOMbKY LUTYK.
MUKTOrpamMma Knioya no-npexHemy Bblenset
MepBUYHbIA KMoy

OAUH-KO-MHOIMM

Cunraercs, 4To Mexxny tabinunamu A u B
YCTaHOBJIEHA CBSI3b «OIMH-KO-MHOTHUMY, €CIH
Ka)KIast CTpOKa B Tabinie A MMeeT MHO20
(TO ecTh HOJb, ONHY WU MHOTIO) COOTBET-
CTBYIOIIMX CTPOK Tabmuipl B, a kaxmas
cTpoka Tabimunel B — Bcero odHy cooTBer-
CTBYIOIIYIO CTPOKY Tabnuns! A. Hanpumep,
MOXXHO IIPEeJCTaBUTh cebe CUTYAIUIo, KOrnia
HEKHUU HM3[aTelb MOXeET I1e4aTaThb pas3Hble
KHUTH, HO K&K/Iast KHUTd MOYKET OBITH BBIITY-
IIIeHa TOJIBKO OJHUM M3JaTeIEM.

Taxum obpasom, crroco6 06pa3oBaHUS CBS-
31 «OIWH-KO-MHOTHM» COCTOUT B TOM, UTO-
6Bl [IePBUYHBIIA K09 TaOJIHIBI, CTPOKH KO-
TOPOIT MOTYT y9aCTBOBATh B CBSA3H TOJIBHKO
[I0 OfHOM, OOBSBUTH BHEIIHUM KIIOIOM
B TOI1 TabJIHIIe, CTPOKU KOTOPOI MOTYT YacT-
BOBATb B CBSI3W II0 HECKOJBKY LITYK (CM.
puc. 2.12 u 2.13).

MHorue-Ko-mHOrUM

Cunraercs, 9To Mexay Tabnunamu A u B
YCTaHOBJIEHA CBSI3b «MHOTHE-KO-MHOTHM»,
eCcIu KaKmas CTPOKa B Tabmmie A MoOXer
AMETh MHOTO (TO e€CTh WUIM HM OIHOM, MIIA
HECKOJIbKO) COOTBETCTBYIOIIIIX CTPOK B Ta6-
nutie B, a kaxmas crpoka B Tabnuie B mo-
J)KeT MMeTh MHOTO (TO eCTh MJIM HU OIHOM,
WJIM HECKOJIBKO) COOTBETCTBYIOIIUX CTPOK B
Tabinune A.

EnVHCTBEHHBIN CIOCOO YCTAHOBUTH CBSI3b
«MHOTHe-KO-MHOTHM» MEXIY IBYMsSI IIPOU3-
BOJIbHBIMU TaOJIUIIAMHU 3aKII0YAETCS B TOM,
9TOOBI CO3ATh TPEThIO TabIUIy (HasbIBae-
MYIO CTBIKOBOYHOIA), B KOTOPOY ee COCTaBHOM
MIEPBUYHBINA KIIOY SBJISETCS KOMOWHAIIMEN
MIEPBUYHBIX KITI04Yeit 000UX TabJIHIL CO CBI3BIO
«OIMH-KO-MHOTUM». [IpM 3TOM KaKmblil u3
CTOJIOIIOB COCTABHOIO KJII0Ya IO OTIETbHOC-
TU SIBJISIETCSI BHEIITHUM KITFOYOM. DTOT IIPUEM
MTOCTPOEHUS COCTABHOTO KJII0Ya BCErja maer
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IJISL K&XKIOH CTPOKU CTBIKOBOYHON TaOIHIIBI
KaKoe-TO YHHKaJIbHOe 3HaYeHne U pa3buBa-
eT [ePBOHAYAJIBHYIO CBSI3b «MHOTHE-KO-MHO-
IMM» Ha [Be He3aBHCHMBIE CBSI3H «ONUH-KO-
MHOTHM» (cM. puc. 2.14 u 2.15).

titles

—title_id |[title_name
TO1 1977!
T02 200 Years of Ger...
TO3 Ask Your System...
TO4 But | Did It Unco...
TO5 Exchange ofPlati...
title_authors

—wtitle_id |au_id pe—
TO1 AO1
TO2 AO01
TO3 A05
TO4 A03
TO4 AO4
TO5 AO4

L authors
au_id au_fname |au_lname
AO1 Sarah Buchman
A02 Wendy Heydemark
A03 Hallie Hull
AO04 Klee Hull

Puc. 2.14. Mpumep NPakTMYeCKON peannu3amm cBssn
«MHOr1e-K0-MHOrMM> . GTbIKOBOYHas Tabnuua
title_authors pa3éuBaeTr abCTPAKTHYIO CBA3b
«MHOIE-KO-MHOTMM>» MeXAy Tabnnuamn titles

W authors Ha [iBe peann3yemblx Ha NPakTUKe CBA3K
«0JMH-KO-MHOrMM». B pe3ynbTare Takoro
npeo6pasoBaH1s Kaxaasn CTpoka U3 Tabnuubl titles
MOXET UMETb MHOTO COOTBETCTBYIOLLMX CTPOK B
CTbIKOBOYHOI Tabnuue title _authors TOYHO TaK Xe,
Kak Nto6as cTpoka Tabnuupbl authors MOXET UMETb
MHOr0 COOTBETCTBYHOLLMX CTPOK B TabnuLe
title_authors. Mbl Bugum, 4yto ctonbey title id
B Tabnuue title_authors SBNAETCH BHELUHUM KIHOHOM,
YKa3bIBAIOLLMM HA NEPBUYHBIA K4 Tabnmubl titles.
Ho u cTonbew au_id B Tabnuue title_authors ToXe
SBNISAETCS BHELLUHMM KJTHO4YOM, KOTOPbIA YKa3blBaeT Ha
NepPBUYHbINA KN4 Tabnuupl authors

lMpeanoxeHus o6befuHeHNs (join), KoTopble
" NPUMEHSIIOTCA ANs BbINOMHEeHMs KomaHa SQL
Ha HECKOJbKMX Tabnuuax cpasy, paccmarpu-
BAtOTCA B INase 7.

Ecnu po6asnTb noBTOpAIOLLMECH TPYNMbl B
" COOTBETCTBYIOLLME TABNNLBI, MOXHO MOCTPO-
UTb CBA3b «OAMH-KO-MHOrMM>» 6€3 TPeTben
CTbIKOBOYHOI Tabnnubl, HO TakOW NOAXO0A
6b11 6b1 HapyLUEeHWeM MepBoi HOPMaNbHON
opMmbl (CM. cneaytoLmin pasgen).

CTbIKOBOYHYIO TabNMLLYy MHOTAA HA3bIBAKOT ac-
" coynaTnBHo TabauLed, Wi Tabnuein nepe-
CEYEHM.

CBA3b «O[MH-KO-MHOTUM» eLle HasblBaT
" CBA3bI0 PEAOK-NOTOMOK, NN BEAYLLNI-BE-

JIOMbIN.
titles title_authors authors
title_id @~ f>|title_id @™ ‘J—au_id o~
title_name au_id Q@™ au_fname
au_Iname

Puc. 2.15. Ewe oanH cnoco6 n3o6pas3utb CBA3b
«MHOTe-KO-MHOMMM», MOKa3aHHyto Ha puc. 2.14
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Hopmanu3sauus

B03MOKHO, ¥ BaC BO3HHUK BOIIPOC O TOM, 3a-
YeM BCe 3TH CIIOKHOCTH CO CBSI3SIMU, €ClU
MOYXHO 3aHECTH BCIO MH(POPMALMIO O KHU-
rax (wm o JIO60M APYroM OOBEKTHOM
tume) B opHy Tabiuiy. OnqHAKO Takas equ-
Has tabauna comepyxana 6bI OTPOMHOE KO-
JINYeCTBO AyOIUpyeMbIX JaHHBIX: KaXKAast
CTPOKa, COOTBETCTBYIOIIAsl OfHOI KHHTE,
BKJIFOYaIa ObI M30BITOYHBIE TaHHBIE 00 aB-
TOpe, U3JaTesie U aBTOPCKOM TOHOpape. A
U36BITOYHOCTD — JIFOTBIN BPar afiMHHUACTPA-
TOpOB 6a3 JaHHBIX. [leJI0 B TOM, ITO UMEH-
HO I/I36])ITO‘IHOCTI) ABJIACTCA HpI/I‘II/IHOﬁ HEO-
TPAaHUIEHHOTO U OBICTPOro pocta 6a3 maH-
HBIX. B ciaummkom Gosnpinmx 6asax JaHHBIX
3aIIpOChl UCIIOJTHAIOTCSA OY€Hb-OY€Hb ME]-
JIEHHO, U OOCIyXXHBaHUE IPOMO3IKUX 6a3
[IpeBpAIIaeTcs B KOMMap (Korma Kakou-Hu-
6ynb aBTOp IepeefeT Ha HOBOE MECTO JKH-
TeJIbCTBA, BbI, HAMIO TI0JIATATh, 3aXOTUTE BHEC-
TN USMCHCHUS B OI[HOﬁ CTPOKE, a HE B ThICA-
4Ye CTPOK).

Hopmanusayus (Normalization) — 310 mpo-
I[ecC MOCIeIOBATEIbHOIN MOIIATOBOM MOMU-
¢ukaruy TabnuI IpoU3BOIBHON 6a3bl MaH-
HBIX, UMEIOIIHI LIeJIbI0 COKpaIlieHHe U30bI-
TOYHOCTH M HecorracoBaHHOCTH. IIpomecc
HOPMAJIN3ALUH YCTPOEH TAKUM 06pPa3oM, 9To
II0 3aBEPIIIEHHUN er0 OYePEJHOrO 11ara HopMa-
Jm3yeMasi 6a3a TaHHBIX [IEPEXONUT B OIIpelie-
JIeHHYI0 (hopMy, HasbIBAEMYIO HOPMAIBHOM
CBSI3AHHYIO C 9TUM IIaroMm. Tax, pesIroHHas
MOfIeJIb OIIpefiesieT TPU HOPMAaJIbHBIX (DOp-
MBI, K&XKJIas1 U3 KOTOPBIX Ha3BaHa B COOTBET-
CTBHH C HOPSIIKOBBIM YHCIUTEIBHBIM, [IOKa-
3BIBAIOIIIM HOMEP II1aTa, 10 3aBePIIIeHUHU KO-
TOporo ata ¢opma 6bUIA TOCTUTHYTA:

m mepBas HopMaibHas popma (1HD);
m BTOpast HopMasibHas popma (2HD);

B Tperbst HOpMabHas popma (3HD).

ITpu 3TOM KaXkgast MOCIeAYIOIIast HOPMajIb-
Hast $opMa CuibHee MpPeAbIAyIIeil B TOM
CMBICJIE, YTO YIOBIETBOPSIET KPUTEPUSIM TIpe-
OBIAYILIel HopMabHOU opMmsbl. Tak, mrobast
6asa maHHBIX, Haxopsasicsa B dopme 3HO,
Haxonutcs u B dopme 2HD (u, 3Ha9UT, B
dopme 1HO tosxe). [Ipu mepexome m060it
6a3bl TaHHBIX HA OYEPETHOI YPOBEHb HOpMa-
JIM3ALMK 9HUCIIO TAOINI B HEY He yMeHbIIIa-
€TCsl, IIOCKOJIBKY HOPMAJIU3alisl Ha KaXKIOM
I1are OCYIIIEeCTBIISETCS C MTOMOIIBIO TEKOM-
mo3utuu (npobnenus) tabmui. [Ipumense-
Mast JeKOMITO3UIMsL Tabuil 06Iaiaer By Ms
CBOUCTBaMU:

B Jexomno3uyus 6e3 nomeps O3HAYAET, UTO
HUKaKoe pas3bumeHne TabJInl, OCYIIeCTB-
JIsIeMOe B XOJie HOPMAJIU3AIINH, He IIPUBe-
mer K norepe uHdOpMaLNL;

W JeKOoMNO3ULUS ¢ coxpaHeHuem 3abucumoc-
tmeil 0O3HAYaeT, YTO HUKaKoe pasbueHme
TaOJIUI, OCYIIECTBIIIEMOE B XO/Ie HOpMa-
JIM3alluy, He NMPUBEHET K IOTEPE HU Ofi-
HOW CBSI3U.

CiemyeT OTMETHUTB, YTO He CIUTAIOTCS U30bI-
TOYHBIMU BHOBb BO3HUKAIOIIHE B IIPOLIECCE
HOPMaIU3aIuu 6a3sl, a CJIeNOBaTEIbHO, Pa3-
O6ueHust TabIUI, MePBUYHbIE U BHEIIHUE
KJIIOYH, SBJAIONINECS KOIMEN NMePBUYHBIX
KJIIOYel B MCXOMHBIX TaOIUIAX.

MoryT cyiecTBoBaTh u 06o0jiee BBICOKHUE
ypoBHM HOpManu3anuu (Hampumep, 4HO
u 5H®), HO paccmaTpuBaeMasi B 3TOM IJiaBe
PeJISIIIOHHASI MOJIeJIb 3TU YPOBHH HE BKIIIO-
qaet. KpoMe TOro, THIIBI M3OBITOTHOCTH, KO-
Topble ycrpausorcsa popmamu 4HD u 5SHO,
BCTPEYAIOTCsI HACTOJIBKO PEKO, ITO, €CJIN BBI
IpUBefieTe KaKyO-HUOYIb HPaKTUYECKYIO
6a3y nauubix K popme 3HO, oHa ¢ 60IbIIION
BEPOSTHOCTHIO GyIeT yIOBIETBOPSITH U KPHU-
tepusim popmer 5SHD, a 3HAYUT, U KpUTEPU-
ssm dopmer 4HO. [IpuHuMasi BO BHUMaHIUe
Bce ckazanHoe o 4H® u 5H®, mbI He 6ynem
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paccMaTpuBaTh YPOBHU HOPMaJIU3allud B Ha-
CTOSIIEeN KHUTE.

Heo6xonmumo moHUMATh, 9TO MPOIECC HOP-
MaJln3aluu, HecMOTpst Ha (OpMAIBbHOE TI0-
HSTHE HOPMAJbHOU (DOPMBI, SIBISETCS He
CHUCTEeMHBIM (TO €CTh Pa3 1 HaBceraa 060CHO-
BaHHBIM aJITOPUTMOM IOOCTUIKEHUA CTPOTO
bopmanuzoBaHHOI 11€H), & UTEPATHBHBIM,
BKJIIOYAIOIINM B cebs1 pasbueHue u, BO3-
MOJKHO, MIOBTOPHOE OObeNMHEeHIe TAOIIHUII.
PesynbTaT KaKIOTO I11ara TAKOTO UTEPATUBHOTO
QJITOPUTMA OIIEHUBAET He KAKOM-TO (hopMaIib-
HBII KPUTEPHIL, @ pa3paboTInk 6asbl JAHHBIX.
OH ke pelLiaer, KOra MPeKpaTUTh HOPMaJIH3a-
IIUIO, YIOBJICTBOPHUBIIIICH PE3YIbTATOM (CKO-
pee Bcero, BpeMeHHbIM), OOCTUTHYTBHIM Ha Te€-
KyIIEM IIIare.

Mepsas HopmanbHas chopma

Cunraercs, YTO IPOM3BOJIbHAS Ta6INIA Ha-
xonuTcst B nepboii HopmanvHoii ¢popme, eciu
OJHOBPEMEHHO BBLIIOJIHAIOTCA CIEAYIOLINe
IBa yCIOBUS:

B r000e 3HadeHue J1060ro croadia 3Toi
TaOJIUIBI SABIISIETCS QJIEMEHTAPHBIM;

® TabiauIa He BKIIOYAET B CeOsI IOBTOPSIIO-
IIUXCA TPYIIIL.

Jl71s1 MOHMMaHUS 3TOTO OIpeesieHus] Heo6-
XOZIUMO [IaTh €llle [Ba:

B [IPOU3BOJIbHOE 3HAUEHHE JII060H Tabau-
I[bI HAa3bIBAETCS dNeMeHmaptbuim (HMHOTA
OTHU 3HAYCHHUA HA3BIBAIOT CKaJ’IpraMI/I),
eCJI OHO IIPefCTaBiIseT COOO0I efuHOe
1eJI0e, KOTOPOE HeJb3sl pas3eNnTh Ha Ja-
ctu 6e3 motepu cMmbicia (cMm. puc. 2.16);

B 11060€ MHOKECTBO U3 IBYX U 60JIee JIOTU-
YeCKU CBI3aHHBIX CTOJIOLIOB OMHOM Ta0IIN-
(bl Ha3BIBAIOT noBmopsioueticss 2pynnoi
(cm. puc. 2.17).

Yro6bl pemuTh Ipo6IeMBbl, OTMEICHHBIE Ha
puc. 2.16 u 2.17, ciemyer pacpenennuTh JaHHbIE

OJHOT TAOJIHUIIBI I10 IBYM TaOJIHIIaM, KaK I10-
Ka3aHo Ha puc. 2.18.

Bropas HopmanbHas ¢opma

IIpexxne YeM IpUBECTU KPUTEPUH, OTIPEIeIs-
OI[e TTOHSATHE BTOPOYM HOPMaIbHOM (op-
MBI, HAIIOMHUM OJHO IIOJIe3HO€ IIPaBUJIO,
KOTOpO€ IIOMOYKET BaM IIOHSTh, YTO HeKas
tabiuia, KoTopyio Bbl npusenu K 1HO, as-
roMatudecku aBisgercs 2H®. Hrak, mobas
tabnuna 1H® gasngerca tabmuueit 2HO, eciu
BBIIIOJIHEHO XOTSI OBl OTHO U3 CJIEAYIOIIUX
IOBYX YCIOBHIA:

B IIepBUYHBIN KJII0Y OTOU TaOJINAIBI He SABJIS-
eTCs COCTaBHBIM (TO €CTh COCTOUT M3 OfI-
HOTO CTOIOI1A);

B 10001 crosiber 3TOM TaOIUIBI BXOMLUT
B COCTaB €€ MPOCTOTO WM COCTABHOTO
MEPBUYHOTO KIIIOYA.

[TpuBeneM TOYHOE OIpeneIeHue BTOPOIt HOP-
MaIbHOU (popMbl. CUnTaeTCS, YTO IPOU3-
BOJIbHASI TAOJIMIIA HAXOMUTCS BO 8mopoti Hop-
MAnbHOTI hopMme, eCIT OIHOBPEMEHHO BBIIIOJ-
HEHBI /IBa CJIEAYIOIIIX YCIOBHSL:

B OHa HaXOMUTCA B IEPBOM HOPMaJIbHOMU
dopme;

B OHa He UMeeT YaCTUYHBIX PYHKIIMOHAIIb-
HBIX 3aBUCIMOCTEM.

JlJ1s MOHMMaHUSA 3TOTO OIpefeNeHus Hamo
IIPUBECTH ellie ONHO: IPOU3BOJIbHAS TAOIUIA
COIEPIKUT 110 KparHel Mepe OOHYy dacmuy-
HY10 PYHKYUOHANILHYI0 3a6UCUMOCD, eCIH
7151 9TOM TabJIMIIBI OMHOBPEMEHHO BBIIIOHE-
HBI IBa CJIEAYIOIIUX YCIOBUA:

N [epBUYHBIN KJIIOY 3TOM TabIuLbI — CO-
CTaBHOM;

B neckonvko (HO He BCe) 3HaYeHU COCTaB-
HOTO MEPBUYIHOTO KIIOYa OMPEIeIsSIIoT
3Ha4YeHMe KaKoro-HuOyap HEKII0UEBOTO
crosba.
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title_id title_name

TO1 1977

T04 But I Did It Unconsciously

T11 Perhaps It's aGlandular Problem

authors

AO1

A03, A04

A03, A04, A06

Puc. 2.16. [JaHHas Tabnuua HapyliaeT KpuTepuu nepBoi HOpManbHOM hopMbl NOTOMY, 4TO cTON6eL authors
COZIEPXXMT MHOTOMEpHbIE 3Ha4YeHUs, YKa3blBatoLLMe CPasy Ha HECKOMbKIMX Pa3HbIX aBTOPOB OHOM M TOM Xe
KHUIM (TO €CTb COABTOPOB). 3TN 3HA4YEHMS MOXHO pa3fenuTb 663 NOTepu CMbICNA, YTO U COCTABNAET

npoTMBOpeEyme ¢ onpegeneHuem 1HO

title_id title_name

T01 1977!

T04 But I Did It Unconsciously

T Perhaps It's aGlandular Problem

author1 author?2 author3
AO1

A03 A04

A03 A04 A06

Pue. 2.17. 3gecb Mbl NbITaeMcsi peLlnTb Npobnemy, 0603Ha4eHHy0 Ha puc. 2.16. Mpegnaraetcs NpocTo
COrnacuTbCs C TeM, 4TO Y BCEX KHUT MO TPW aBTopa, U L06aBMTb B TabnuLy eLle ABa cToN6uUa, a eci aBTOPoB
OKXXETCH [Ba UAW OJWH — He CTaBUTb B COOTBETCTBYHOLLNX CTONGLAX BOOBLLE HNYEO (HO «HUYEro» He OblBaeT;
3710 6yaeT null). B 3T0M COCTONT NOrMYecKas CBA3b TPEX CTONOLOB ApYr C APYroM. 3Ha4uT, OHM ABASIOTCA
NOBTOPSIOLLEACS FPYNNoiA, HapyLwas Tem cambim kputepun THO. 06Lee NpaBMo MacuT: eanHbINA
MHOFOMepHbIA 06bEKT He creayeT NPeACcTaBNATL B OLHON TabnuLe B BUAE HECKONbKNX CTONBLOB

title_id |title_name

TO1 1977!

TO4 But I Did It Unco...
T11 Perhaps It's a Gla...
title_id |au_id

TO1 AO01

TO4 A03

TO4 AO4

T11 A03

T11 A04

T11 A06

Puc. 2.18. MpaBunbHOe peLleHmne 3aKnioYaeTcs B TOM,
4TO6bLI 0CPOPMUTL UHDOPMALNIO 06 aBTOpax

B OTAE/IbHYIO J04EPHI0K0 TabnuLy, B KOTOPON Ans
N060I KHUTK (TO CTb NN NK060r0 Ha3BaHUSA KHUTK),
QNS KaXA0ro aBTopa aToil KHUMM NpeocTaBlieHa
TONbKO OfHA CTPOKA. B aTOM Cnyyae nepsBuyHbIM
K/I04OM MATEpMHCKON Tabnuubl 6yaeT title_id,

a COCTABHOI NEPBUYHBIN KIHOY L0YepHeit TabnuLbl
OyfeT BKNYaTh cTON6UbI title_id M au_id
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CMBICIT BCeX IPHUBENEHHBIX OIPe/eNeHut
3aKJIIOYAeTCST B TOM, 4TO Jiobas Tabiuia
2H® sBasietcst noaHoCmbi0 QYHKUUOHANLHO
3abucumoil. A nonnast GyHKITHOHAIbHAS 3a-
BHUCHMOCTH (KOTOpast OIpefessieTcss Kak OT-
CYTCTBHE KaKOH ObI TO HA GBUIO YaCTHIHOMN
(byHKIIMOHAIBHOI 3aBUCUMOCTH) O3HAYAET,
9TO, eCIIH 11060 3HAIeHUE N100020 KITIOUEBO-
ro croadia U3MeHUIIOCh, HOTPedyeTcs: BHO-
CUTb U3MEHEHUs B 3HAYEHUsI HEKITIOYEBBIX
CTOJIOLIOB.

CocraBHOMI HEePBUYHBIN KJIIOY TOU TabJINIIbL,
KOTOpas IpejcTaBjaeHa Ha puc. 2.19, Bxiro-
qaer B ceba cronbupl title id m au_id.
A HexJII0YeBbIe CTOJOIBI — 3TO CTONOEI]
au_order, KOTOPBIH COIEPsKUT HHMPOPMALIUIO
0 TOM, B KAKOM TOPSIIKe TePEINCIIEHbI aBTO-
pBI Ha 00JIOXKKe KHUTH, U CTOJOeI] au_phone
C yKa3aHueM TeJle(pOHHBIX HOMEPOB aBTOPOB.

Yro6bI IUIst TPOU3BOIHHON TaGIUIIBI OIIpe-
IeJIUTh, SABJISIETCSI OHA MOJHOCTHIO (DYHKIHU-
OHAJIbHO 3aBUCHMOM MM HET, CIPOCHUTE
cebst: «Mory JIH s OIIpefieNIUTh 3HAYEHHE He-
KJIIOYEBOIO CTOJI0IA, €CAM 3HAI TOJILKO
4acmoe 3HAYCHUN IIepBUYIHOTO Kitodad» Ecan
orBeroM Oymer «Her», 3HauuT, Barra Tabau-
[a SIBJISIETCS IIOJIHOCTHI0 (PYHKIIMOHAJIBHO
saBucumoit (aTo xoporo). Eciu oTBeTOM
6yner «[la», ciemoBaTenbHO, Balla Tabauma
SIBJISIETCSL 9aCTUYHO (PYHKIIMOHAIBHO 3aBU-
cuMoi (ITO IJI0XO).

IIpumenuM 3Ty Teopuio Ha npakTtuke. Ha-
puMep, 3ariMemcst Tabureit title_authors,
NpencTaBIeHHON Ha puc. 2.19. [l HeKiIode-
BOroO cTosI0IIa au_order 3amaiite cebe nBa BO-
rpoca:

N MOTY JIM 51 OIIpeleIUTh au_order, eciy ua-
BECTHO TOJIbKO Tmosie title id? Or-
Ber: «Her, moTOMy 4TO y OOHO¥ KHUTH
MOJKeT OBITh HECKOIHKO aBTOPOB, U, HE
3Hasl BCEX aBTOPOB, HEJIb3sI HAUTU HYXK-
HYIO 3aIIUCh»;

W MOTY JIX s OIpefesIuTh au_order, eciau
3Ha10 TOIbKO au_id? Orsert: «HeT, moTomy
YTO OJIMH aBTOP MOJKET HAIMCaTh He-
CKOJIbKO KHWT, U, He 3Has O KaKOM KHUTe
UZeT pedb, HeJIb3sl OIPENeIUTh HY)KHYIO
CTPOKY».

Wrak, moka Bce XOpoIIo, cronber au_order
SIBJISIETCST TIOJTHOCTBIO (PYHKIIMOHAIBHO 3a-
BUCHUMBIM M MOJKET OCTaBaTbCA B TAOIHIIE.
STY 3aBUCUMOCTH HpI/IHHTO 3aIIUChIBATH TaK:
{title_id, au_id} — {au_order} u guraTh:
«title_id mau_id onpenessroT au_order» unm
«au_order 3aBucut oT title_id mau_id». IIpu
5TOM BBIpa)KeHUE, CTOsIIIee CJieBa OT CTPesl-
KU, HAa3bIBAETCS JemMepMUHAHINOM.

Tereps 7151 HEKITIOYEBOTO CTONOMA au_phone
BaM HAJI0 3aaTh cebe [Ba BOIIPOCa:

B MOIy JIM g OIpeneJuThb au_phone, eciu
3Ha1o Toabko title 1d? Orset: «Her, mo-
TOMY 9TO Yy OOHOI KHUTH MOXeET OBbITh
6oiee OOHOTO aBTOpa»;

W MOTY JIX s OIpefesIuTh au_phone, eciau
3Hato Toibko au_1id? Otser: «/lal Homep
TesiepoHa aBTOpA OT KHUTH He 3aBUCUT».

Taxum 06pa3oM, MbI TIOTYIMIN IJIOXOM pe-
synbrat. Cronber au_phone siBIIsteTCst 4aCTUY-
HO (PYHKIIMOHAJIBHO 3aBUCUMBIM, U JIJISI TOTO,
4T00BI Tabsmna title authors crana tabau-
neit 2H®, ero cregyer mepemMecTUTh
B IPYTyI0 TabJIHIly, BO3MOXKHO, B TabIUIy
authors mnm phone_numbers.

Tpetbs HOpmanoHas opma

CunTaeTcs, 9T0 IPOU3BOIbHAsSI TabIHIIA Ha-
XOIUTCA B TPeTheil HOPMalbHON (opMe,
€CJIM OTHOBPEMEHHO BBITIOJIHEHBI [IBA CJIeAY-
IOIIUX YCJIOBUS:

H OHAa HAaXOJMUTCS BO BTOPOM HOPMAJIbHOH
dopme;

H OHAa HE COfIEP’KUT TPAaH3UTUBHBIX 3aBACH-
MOCTEWN.
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title_authors

title_id @
auid O~
au_order
au_phone

titles

title_id @™
price
pub_city
pub_id

Puc. 2.19. Ctonbel, au_phone
3aBMCUT OT au_id, a He

oT title_id. CnenoBaTenbHo,
[aHHas Tabnuua coaepxuT
4aCTUYHYI (DYHKLMOHANBHYH
3aBUCKUMOCTb 1 He aBnaeTcs 2HO

Puc. 2.20. 3Ha4eHue B cTONGLE
pub_city onpenenserca
3Ha4YeHnem B cTonbue pub_id,
Y4TO FOBOPUT O YACTUYHOIA
3aBMCUMOCTM.

Tabnuua titles He HaxoguTcs
B TPETbel HopManbHoi hopme

[I71s1 MTOHUMAHUS 3TOTO OIpeiesIeH s He0OX0-
IMMO JIaTh ellle ogHO. MTak, Hekas TaOimia
COJIEpKUT II0 KparHeN Mepe OOHY mMpaH3u-
muBHyto 3a6ucumocmu, ecid B 9TOM TabiuIe
€CTh Iapa HEKJIFOYEBbIX CTOJIOIOB, B KOTOPBIX
3HaYeHMe OJJHOTO HEKJIIOYEBOTO CTOJIONA OII-
penesisieT 3HaYeHHE APYTOTO HEKIIOUEBOTO
croiuba.

U3 ompeneenust TpeTbelt HOPMaJIbHOMN Pop-
MBI CJIEfIyeT, YTO B IIPOM3BOJIBHON TabIInIle,
Haxopsamieics B 3H®, cronbubl ABIAIOTCA
B3aUMHO HE3aBUCHUMBIMU, TO €CTh 3aBUCHT
TOJIbKO OT CTOJIOI[OB IMEPBUYHOTO KIIIOYa,
6yIb OH IIPOCTBIM MJIN COCTaBHBIM. SICHO, 94TO
3H® — sro cienyromui JOTMYeCKUH IIar
nporecca Hopmanu3sanuu nocie 2HO.

CHoBa IpoBepUM TeOpHIO Ha IpakTuke. Ilep-
BUYHBIN KJIIOY TaOJIUIBI, TOKA3aHHOM Ha
puc. 2.20, —3To cronber title_id, a HextO-
YeBbI€ CTOJIOIBI — ATO PIice, rae XPaHUTCS UH-
(bopMauH;I 0 1leHe KHUTH, pub_city, roe xpa-
HUTCSI nHQPOPMAIUL O TOPOie, B KOTOPOM
n3[laHa KHUTA, U pub_id, Toe XpaHUTCS HUH-
dopmarnust 06 nsmarene KHUTH.

[IpoBepsist mpousBoIbHYIO TabuIy Ha 3HO,
BaM CJIEAYeT CIPOCUTH cebst: «Mory s BbIsic-
HUTb 3HaYCHUE HEKII0OYEBOT0O CTOIONA, eCiiu
Oy[y 3HAaTh TOJIBKO 3HaYeHHUE KaKOTO-HUOYIb
IPYroro HekioIeBOro cronbma?» OTBer
«Het» 6ymer 03Ha4aTh, IYTO IPOBEPsIEMBbIIT
BaMH HEKJIOYeBOU CTOIOEI] He SBJISIETCS
TPaH3UTHUBHO 3aBUCUMBIM, U 3TO XOPOIIO.
Ecnu ke otget 6ymer «[la», 3Ha9uT, IpoBeps-
€MbIN CTOJI6€H SABJIAETCS TPAH3UTUBHO 3aBU-
CHMBIM OT IPYTOT0 HEKJII0YeBOro CTONIONA, U
[IpuMeHuUM 3TO IPaBHIO
K Tabnurre titles Ha puc. 2.20. [y HexTIOYe-
BOTO CTOJIOLA Price B COOTBETCTBUU C ITUM
IIPaBIJIOM BaM CJIelyeT 3aiaTh cebe ciemy-
IOIII¥Ie BOIIPOCHL:

9TO IIIOXO.

E  MOTY JIA 4 OIIpefleJIUTh pub_1id, eciu 3HaIO0
price? OrBert: «Her»;
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B MOTy JU s OIpelNeNnuTh pub_city, ecian
sHaro price? Orset: «Het».

st HexuroweBOTO CcTOIOIA PUD_City BOTIpO-
Cbl OYIYT CIIEMyIOIIMMHU:

N MOy JIX 5 OIIPENeIUTh Price, ecu 3HaIo
pub_city? OtBet: «HeT»;

B MOIY JIA g OIIpeeauThb pub_1id, eciin 3HarO
pub_city? Orset: «<Hert, moTomy 4TO B OfI-
HOM T'OpOJie MOKET HaXOIOUThCS MHOTO U3~
naTesien».

Inst HexITI0YeBOro cTosbIa pub_id BOIpoch
BBITJISAIAT TaK:

B MOIY JIA g OIPeNeIUThb Price, ec/iu 3Hak
pub_1id? OtBet: «Het»;

B MOTy JM A OIpeNeanuTh pub_city, ecian
3Hato pub_id? Otset: «[la! Tlockonbky
MECTO BBIITYyCKa KHUTI'U 3aBUCUT OT TOTO,
KTO ABJISETCS €€ U3JIaTesIeM».

ITnoxast HOBOCTB: CTOI0eI] pub_city aBisger-
Csl TPAH3UTUBHO 3aBUCUMBIM OT HEKJTIOYEBO-
ro croyubra pub_id, 1 mas Toro, 94To6bI Tab-
nuna titles 6puia Tabauneit 3H®, ero Hamo
IIEPEMEeCTUTDh B APYTIYIO TaOIUIy, BO3SMOXK-
HO, B TabnuIy publishers.

3amaBast BOIIPOCHI HATIOIOOME TeX, YTO MPUBe-
TIeHBI BBIIIIE, HEIOCTATOYHO CIIPOCUTD: «Mory
5K 51 omnpenenuthb A, ecnu 3Ha0 B?» UToO6bI
OCYIIIECTBUTD IOJHYIO IIPOBEPKY Ha TPAH3U-
TUBHYIO 3aBHCHMOCTb, HaJO €Ille¢ CIPOCHUTD:
«Mory nm s onpenenuts B, ecau 3Hat0 A?»

Ecnun y Bac HeT onbiTa paboTsl ¢ 6a3ammn AaH-
HbIX, XXECTKOCTb HOPMaJibHbIX (DOPM MOXET
M0Ka3aTbCs BaM M3JIULLIHEN U NOPOANTb HeLlo-
yMeHue Tuna: «f1o4yemy s He MOry, K npume-
py, NOMECTUTb LITAT, rOPOJ M MOYTOBbIA NH-
[IeKC B 0[UH cTON6EL, BeAb 3TO Obl YNPOCTU-
N0 MpPOLECC MeyaTu Hakneek Ha No4vTOBble
KOHBEpTbI?» OTBET COCTOUT B TOM, 4TO Bbl He
MOXETEe py4aTbCs 3a TO, KaK Bbl CaMU WK
[pyrue nonb3oBarteny 3axoTdar B Oyayuiem
BbIOMPATb paccMaTpMBaeMytd MH(OpPMALMIO
1 MaHunynuposats eto. Bot novemy 3HO ss-
NAETCA HaunyyLleid CTPaxOBKOW OT Takom
HEonpeaeNieHHOCTN B ByayLiem. Hesasncumo
OT BaLLEro OTHOLLEHMS K naee HopManusauum
11 BbILLIEN3II0XKEHHOI TEOPUI, Mbl HACTOATENb-
HO PEKOMEeHyeM BaM HOPMasin30BaTb CBOM
6a3bl JaHHbIX. [1e10 B TOM, Y4TO €CNU 3TOrO He
BbINOJTHUTb, TO PAHO WAKU MO3JHO Bam Npu-
[leTcs pasbusatb CBOUM TabnuLbl, 4TOObI CLe-
naTb BO3MOXHOW COPTUPOBKY, CKaXKeM, afipe-
COB NO WTaTy. 3aMeTUM, 4TO NPOdeccroHa-
Nbl UHOTAA [eHOPMANn3ytoT CBOW 6a3bl C Lie-
Nb0  YCKOPUTb  BbLIMNOSTHEHWE  3aMPOCOB.
O[HaKo Takne TEXHNYECKNE NPUEMbI B HACTO-
ALLEM M3[AHMN HE pacCMaTpuBaroTCS.
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Hawa Tunosas 6a3a faHHbIX

Bosbmute m106yi0 KHury o SQL wtu mo pas-
paboTKe M MPOEKTUPOBaHWIO 6a3 MaHHBIX,
U, CKOpee BCEro, Bl HaieTe B HEl KaKylo-
HuOynpb 6a3y JaHHBIX, BKIIOYAIOLTYI0 HHOp-
MAIIHIO 0, CK&)KeM, YIeOHBIX Kypcax/CTymeH-
TaX/TIpemofiaBaTelIsAX, WIN O KIHMEeHTaX/3aKa-
3ax/ToBapax, win 06 aBTOpax/KHUTaX/u3mare-
ssix. [1oaTOMy MBI He CTany IPUAYMBIBATH
HU'IeTO HOBOTO, a BEIOPAJIH B KaYeCTBE TUIIO-
BOIT 6a3bI JAHHBIX IPUBBIYHYIO 6a3y aBTOPbI/
kHuru/usgarenu. Hary tunosyio 6asy mbl
HazoBeM books. [Tepednciiim y1st O3HAKOMITe-
HMS HECKOJIBKO BayKHBIX MOMEHTOB:

m B paszesie «[abauIIbI, CTONONBI U CTPOKU»
y’Ke TOBOPWIOCH, UTO [UIS MTOJIH30BATEIS
nobast 6asa TaHHBIX MPECTAaBIIETCS KaK
Ha60p TabJuIl, U HUYEro Kpome TabIUII.
Tax BOT, DOOKS COmEP>KUT MSATH TAOINLI, KO-
TOpBIE BKIIOYAIOT HHGOpMALHIO 06 aBTO-
pax KHUT, Ha3BaHUAX KHUT, KOTOPbIe 3TU
aBTOPBI OITy OJIMKOBAIIY, 00 M3[ATeJISX, BbI-
ITyCTUBIIMX 9TH KHUTH, X O TOHOPapax, KO-
TOpBIE OBLIM MTOJTYYeHbI ABTOPAMHU OT U3-
mareJeir 3a omy6IMKOBaHHbIe KHUTH. Ha
puc. 2.21 nepednciieHb! BCce Ha3BaHHbIE Tab-
JUIBl M CBA3M  MEXAy  HHUMU
¢ yueToM rpadudecKux yCJIOBHOCTEH, KO-
TOpBIE MBI BBEJIM B OTOM ITIaBE;

®m xoMaHzbl SQL, paccMaTpuBaeMble B IJIaBe
9, 6ymnyr MomudUIUPOBATh [aHHBIE
B 6a3e boOksS, a He IPOCTO MU3BJIEKATD HX.
B oT011 CBSI3M MIMeliTe B BULLY, YTO, €CJIN HU-
KaKUX CHEIUAJIBHBIX OTOBOPOK HeET, KaX-
IBIN pasment 000¥ IIaBbl OymeT Hadu-
HaTbCs C CAMOM IIEPBOM Bepcuu DOOKS, He-
cMOTpst Ha Bce MopuduKaruy. To ecTb Bam
HMeeT CMBICII CIUTATH, YTO BCE U3MEHEHUS
HaIlleyl TUIIOBOU 0asbl, CIeJIAHHBIE B JIIO-
6011 IIaBe, B CJICAYIOLIYIO ITIaBy He Ilepe-
HOCSITCS];

® 9TOOBI CO3IaTh (MJIM BOCCTAHOBUTH) 6agy
nmaHHBIX books B cBoeit CYB]I, mocraTou-
HO BBINMOJHUTH SQL-ckpunt us npuio-
sKeHUsl. [OTOBBIN CKPUIT MOXKHO «CKa-
9aTh» (KaK, BIIPOYeM, ¥ TOTOBYIO a3y maH-
HBIX) ¢ caiita uanarenbcrsa «[JMK ITpecc»
www.dmkpress.ru niu ¢ caitta moaIepKKu
kauru (cM. pasnen «Heckonbko o61ux 3a-
MeYaHUIii O KHUTe» BO BBEIECHNUN );

B HEKOTOpbIe M3 YIOMSHYTHIX B TaHHOM
pasmese uieit, B YaCTHOCTH 00 MCIIOTIB30-
BaHWU TUIIOB JAHHBIX W 3HadeHus null,
paccMaTpUBAIOTCSI B CIEAYIOIIEN TIaBe;

B Hamra TumnoBas 6a3a books — ydueOHas. Ee
CJIOKHOCTD Ja’ke B IEPBOM NPUOIIKe-
HUH He [[aeT MPe/ICTABJIeHUsI O CJIOXKHO-
CTH peaJibHO paboTalomux 0a3 JaHHBIX.

Puc. 2.21. Tunosas 6a3a AaHHbIX books

authors title_authors titles royalties

au_id Q@ —L>title_id O~ |«—Ititle_id @™ title_id Q@
au_fname au id O~ title_name advance
au_Iname au_order type royalty_rate
phone royalty_share pub_id
address pages
city price
state publishers sales
zip pub_id @ pubdate

pub_name contract

city

state

country
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Tabnuua authors

Tabouira authors onuceIBaeT aBTOPOB KHUT,
BKJIIOUEHHBIX B 6a3y. 31ech KaKAbILil aBTOP
HNMEET YHHKaJIbeIfI I/II[CHTI/I(bI/IKaTOp, ABJIA-
IOIUICS MIePBUYHBIM KiIodoM. Tabi. 2.22
OTpakaeT CTPYKTYpy Tabiauusl authors,
a puc. 2.22 pacKpbIBa€eT ee ColepKaHue.

Tabnuua 2.2. CTpykTypa Tabnnupl authors

Ama cton6ua OnucaHune Tun paHHbIX null (Aa/Het) Knioun

au_id YHuKanbHbIi ngeHTudukatop astopa CHAR(3) PK

au_fname Mmsa aBTopa VARCHAR(15)

au_lname ®damunus asTopa VARCHAR(15)

phone TenedoH aBTOpa VARCHAR(12) Oa

address Appec aBTopa VARCHAR(20) Oa

city [opopn aBTopa VARCHAR(15) Oa

state LLTaTt aBTOpa CHAR(2) Oa

zip MoyToBbLI MHAEKC aBTOpa CHAR(5) Oa
au_id au_fname au_lname phone address city state zip
AO1 Sarah Buchman 718-496-7223 75 west 205 St Bronx NY 10468
A02 Wendy Heydemark 303-986-7020 2922 Baseline Rd Boulder [60] 80303
AO3 Hallie Hull 415-549-4278 3800 Waldo Ave, #14F San Francisco CA 94123
AO4 Klee Hull 415-549-4278 3800 Waldo Ave, #14F San Francisco CA 94123
A0S Christian  Kells 212-771-4680 114 Horatino St New York NY 10014
AO6 Kellsey 650-836-7128 390 Serra Mall Palo Alto CA 94305
AO7 Paddy 0'Furniture 941-925-0752 1442 Main St Sarasota FL 34236

Puc. 2.22. Conepxmmoe Tabnuupl authors
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Tabnuua 2.3. CtpykTypa Tabnuupl publishers

Tabnuua publishers

Tabimma publishers ommchiBaeT u3maresei
KHUT. 3[€eCh KaKIBINA U3aaTeIb UMeeT HEKU
YHUKAJIbHBIN UACHTU(DUKATOP, SBILIOLIUICS
nepBUYHbIM KmodoM. Tabm. 2.3 orpaxkaer
cTpykTypy Tabawmuel publishers, a puc. 2.23
PAacKpBIBAET ee Cofep KaHue.

Wmsa cton6ua OnucaHue Tuvn pganubix  null (Qa/Het) Knroum
pub_id YHuKanbHbI ngeHtTudukartop nsgatens  CHAR(3) PK
pub_name HanmeHoBaHue mnapatens VARCHAR(20)
city lopon napatens VARCHAR(15)
state LraT/IpadcTBO M3parens CHAR(2) Oa
country CtpaHa uaparens VARCHAR(15)

pub_id pub_name city state country

P01 Abatis Publishers New York NY USA

P02 Core Dump Books San Francisco CA USA

P03 Schadenfreude Press Hamburg NULL Germany

P04 Tenterhooks Press Berkeley CA USA

Puc. 2.23. Copepxumoe Tabnmupl publishers
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Ta6bnuua titles CrpykTypa Tabmumpl titles mpusemeHa

. B Tabi. 2.4, a ee coep>KUMOe ITOKa3aHo Ha
Ta6snia titles onmceBaeT COOCTBEHHO KHUTH. pc. 2.24

Y Ka)XHO#l KHUTU B 9TOU TaOJIUIIE eCTh YHU-
KJIbHBII UAEHTH(UKATOP, KOTOPBII U SIBJISI-
eTCsI TepBUYHBIM KiTrodoM. Tabmuma titles co-
JEeP/KAT BHELITHWIA KIIX09 pub_1d, yKa3bIBArOLIUI
Ha Tabnuiry publishers mist Toro, 4To6sr 060-
3HAYUTDb U3JATEJI KHUTH.

Ta6bnuua 2.4. CTpykTypa Tabnumupl titles

Nma cton6ua OnucaHue Tun paHHbIX null Knoun
(Aa/HeT)
title_id YHVKanbHbIN naeHTUdMKaTop KHUrM CHAR(3) PK
title_name HasBaHue KHurn VARCHAR(40)
type MpeomeT KHUrM VARCHAR(10) Oa
pub_id WpeHtTudpmkarop naparens CHAR(3) FK publishers (pub_id)
pages KonuyecTtBo cTpanuy, INTEGER Oa
price LleHa 3a 1 aksemnnsp DECIMAL(5,2) [DOa
sales O6bLee Konn4yecTeo INTEGER Oa
NpoAaHHbIX 9K3eMMNIApoB
pubdate Data ny6nvkaumm DATE Oa
contract He coenapaet ¢ null, SMALLINT
ecnu aBTop/aBTopbI
nognucan/nognucany KOHTPaKT

title_id title_name type pub_id pages price sales pubdate contract
TO01 19771 history PO1 107 21,99 566 2000-08-01 1
T02 200 Years of German Humor history P03 14 19,95 9566 1998-04-01 1
T03 Ask Your System Administrator computer P02 1226 39,95 25667 2000-09-01 1
T04 But I Did It Unconsciously psychology P01 510 12,99 13001 1999-05-31 1
T05 Exchange of Platitudes psychology P01 201 6,95 201440 2001-01-01 1
T06 How About Never? biography P01 473 19,95 11320 2000-07-31 1
T07 I Blame My Mother biography P03 333 23,95 1500200 1999-10-01 1
T08 Just Wait Until After School children PO1 86 10 4095 2001-06-01 1
T09 Kiss My Boo-Boo children PO1 22 13,95 5000 2002-05-31 1
T10 Not Without My Faberge Egg biography P01 NULL  NULL NULL NULL 0
T11 Perhaps It’s a Glandular Problem psychology P01 826 7,99 94123 2000-11-30 1
T12 Spontaneous, Not Annoying biography P01 507 12,99 100001 2000-08-31 1
T13 What Are The Civilian Applications? history P03 802 29,99 10467 1999-05-31 1

Puc. 2.24. Conepxxumoe Tabnuupl titles
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title_id au_id au_order royalty_share
T01 AO1 1 1.00
T02 AO01 1 1.00
T03 A05 1 1.00
T04 A03 1 0.60
T04 AO4 2 0.40
T05 AO4 1 1.00
T06 AO2 1 1.00
T07 A02 1 0.50
T07 A04 2 0.50
T08 A06 1 1.00
T09 AOB 1 1.00
T10 AO2 1 1.00
T11 AO3 2 0.30
T11 A04 3 0.30
T11 A06 1 0.40
T12 A02 1 1.00
T13 AO1 1 1.00

Puc. 2.25. Cogepxumoe Tabnuubl title_authors

Tabnuua 2.5. CtpykTypa Tabnuupl title_authors

Ta6nuua title_authors

OO6BeKTHBIE TUIIBI « ABTOPBI», KOTOPBIM COOT-
BETCTBYeT TabimIfa authors, u «Kuuru», koto-
PBIM COOTBETCTBYeT Tabuia titles, UMeroT
CBSI3b «MHOTHE-KO-MHOTHM», IIOTOMY 4TO, C
OIIHOT CTOPOHBI, OIUH aBTOP CITOCOOEH HAIIU-
CaThb MHOTO KHHUT, a C JIPYTO# — OfHa KHUTa
MOJXKET 6bITI) HaIlCaHa HECKOJIbKUMN aBTopa-
M. UTOOBI peasn30BaTh 3Ty CBsI3b, HEOOXO-
aAnma, KaK MbI Tenepb 3HAaeM, CTBIKOBOYHAas
Tabmuma. Tabiuna title authors sBisgercs
CTBIKOBOYHOMH TaOJIHIIel, COeqUHAIONIEH Tab-
nunbl titles mauthors (cMm. pasnen «CBsi3u» B
5TOM I71aBe). B CTBIKOBOYHOI TabiuIie CTOI0-
el title_id m au_id BMecte hopMHUPYIOT CO-
CTaBHOM ITEPBUYHBIN KIIIOY, a I10 OTAEJIbHOCTH
Ka)KﬂbII‘;I N3 HUX SABJISIETCA BHEIIIHUM KJIIIOYOM,
YKa3bIBaIOH_[I/IM COOTBETCTBEHHO Ha Ta6JII/II_[])I
titles u authors. HeximroueBble cTONOLBI CO-
mepskaT crosber] au_order, MOKa3bIBAIOIIIHIT
09epeIHOCTb UMEHHU aBTOPa Ha 0OJIOXKKe KHU-
jNY1 (,[UIH KHUT C e AUHCTBCHHBIM aBTOpOM 3Ha-
JeHIe ITOTO CTOOIIA BCEria PaBHO 1), U CTOI-
6er1 royalty_share, MOKa3bIBAIOLIUIA OJIIO aB-
Topa B 00111eM TOHOpape 3a KHUTY (U151 KHUT C
C€OIUHCTBECHHbBIM aBTOpOM 3HA4YeHue 3TOro
cronbia Bcerna pasHo 1). Tabu. 2.5 oTpaxaer
CTPYKTypy Tabmuisl title_authors, a puc.
2.25 IOKa3bIBacT ee COEpPrKaHue.

MMEeHN aBTopa Ha O6JI0XKKe

royalty_share [ons aBTopa
B 06LLIEM aBTOPCKOM roHopape

WUmsa cton6ua OnucaHue Tun paHHbIX null Knioun

(Aa/HeT)
title_id YHUKanbHbI naeHTUgMKaTop KHMUrm CHAR(3) PK, FK titles (title_id)
au_id MaoeHTndmkaTop asTopa CHAR(3) PK, FK authors (au_id)
au_order OyepenHoCTb CregoBaHus SMALLINT

DECIMAL(5,2)
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Tabnuua royalties

B Tabnume royalties XpaHATCSA HaHHBIE
0 MPOIeHTe OTYUCIICHUN OT MPOIaKU KHUTU
B BHUJI€ ABTOPCKOT'0 TOHOPapa, BbIILIAYUBae-
MOTO BCEM aBTOPaM (OTMETHUM, He KaXKIOMY
aBTOPY), BKJIIOYasi aBAHCOBBIM IIJIATEX, BBIII-
JITaYNBAEeMBIiT BCeM aBTOpaM (IIOMIePKHEM, He
KaKIOMYy aBTOPY) MPOU3BOJIBHON KHUIH.
[TepBUYHBIM KIIIOYOM TabIUIBI royalties sB-
nsgerca cronberr title_id. Tabmmia royalties
nuMeeT CBI3b «OOUH-K-OLHOMY»
¢ Tabaunei titles, MO3TOMy IEePBUYHBIN
KJIIOY Tabnuibel royalties sBIseTcS OIHO-
BPEMEHHO U €€ BHEIITHUM KJII04OM, KOTOPBIH
yKa3bIBaeT Ha MEPBUYHBIN KIIOY TaOIHIIBI
titles.

Tabi. 2.6 oTob6paxkaeT CTPYKTypy TaOJIHIIBI
royalties, a puc. 2.26 — ee cogep>kaHue.

Tabnuua 2.6. CTpykTypa Tabnuubl royalties

tit

T10
T11
T12
T13

le_id

Advance

100000
20000
1000000
0

0

NULL
100000
50000
20000

royalty_rate

Puc. 2.26. Copepxumoe Tabnuupl royalties

Amsa cton6bua OnucaHue

Tun panHbix null (Ja/Het) Knioumn

advance MpeponnaTta aBsTopy (aBTOpam)
royalty_rate [onsa obuiero goxoaa

B BMOE aBTOPCKOro roHopapa

C npodax KHUru, BbinnavymneaemMasn

title_id YHUKanbHbIA naeHTUdmKaTop KHUrm CHAR(3)

DECIMAL(9,2)

DECIMAL(5,2)

Oa

PK,FK titles
(title_id)
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Bbl, HaBepHOE, 3aMETHJIH, YTO B IPENbIAYIIel
rJaBe MBI TOYTH He ynomuHanu o6 SQL. U
9TOMY eCTb IPHYUHA, KOTOPYIO CUMBOJIIYeC-
KU MOXXHO OOBSICHUTB TaK:

SQL # PensamnuonHast Moyiesnb.

Heno B ToMm, 4TO 5136IK SQL 0cHoBan Ha pe-
JISIIIIOHHOM MOJIENN, HO He SIBJISIETCS IIpsi-
MOJIMHEHOH NOIBITKOH ee BHenpeHus. Ha-
IIpUMep, OJHO U3 OTKJIOHEHHMI OT KaHO-
HUYIECKOU PEIAIIMOHHON MOMEIN COCTOUT
B TOM, UTO epBUYHBIe K104 B SQL, B o111~
Yye OT MOJEJIN, He SBJISIOTCA 00sI3aTeIbHbI-
Mu. M3 aTOrO CienyeT, 9TO C TOYKH 3peHUs
SQL Tabnuiibl, y KOTOPBIX HET KIIOYEH, MO-
I'YT UMETh CTPOKH, SIBJISIIOIIMECS TOYHOH KO-
IHei IPYT ApyTra. SHA4YMT, KaKUe-TO TaHHbIe
TaKuX TabJIHI] MOTYT CTaTh HEMOCTYIIHBIMMU.
Ho nompo6Ho pasbéupatbcst ¢ HECOOTBETCTBU-
samu Mexny SQL 1 pessIIoHHON MOIENbIo
MBI He OyIeM, a IOpeKOMeHyeM O3HaKo-
MHUTbCT co cTtathamu M. @. Koppa
(E. F. Codd), Kpuca [evira (Chris Date) win
dabbena [Tackans (Fabian Pascal), omy6m-
koBaHHBIMHU B Internet. OgHako momdepx-
HeM: pe3y/JbTaTOM ITHUX HECOOTBETCTBUM
SBUJIOCh TO, YTO WMMEHHO II0Jh30BaTEIN
CVB], a He cama CYB]l [OKHBI CTPOUTH
pessnuoHHble Mosiend. Ellle oMHUM pe3yib-
TATOM SIBJISIETCSI TO, YTO TEPMHUHBI MOJIEIN

1 SQL, kKak 3T0 BUAHO U3 Ta61. 2.1, He IIOIHO-
CTBIO B3aMO3aMEeHsIeMBI.

Tenepp, Korma ¢ OroBOpKaMu IOKOHYEHO,
mpuctynuM K usydenuio SQL. Urak, mobas
nporpamMma SQL — 3To Hekasl mociefoBa-
TeabHOCTh KOMaHA SQL, BBIMTOTHSIEMBIX B
ompefeeHHOM mopsiake. UToObI HAIUCATD
TaKyI0 IIPOTPaMMYy, CJIefyeT BBIYIHUTH IIpa-
BWJIA, YIpaBisiomue cuHTakcucoMm SQL.
B 37011 T71aBe MBI IO3HAKOMUMCSI C ITpaBUIa-
MU, KOTOPBIE YIPABISIOT (POPMHUPOBAHUEM
IIpoU3BOJIbHOI KOMaHIbel SQL, Tunmamu nan-
HBIX U 3HadeHusMU null.

Cunraxkcuc SQL

Ha puc. 3.1 nmokasan npumep komaHIsl SQL
«B paspese». [locTapaiiTecb HEMHOrO OT-
BJIEYBCSI OT CEMAHTHKH 3TOY KOMaHABL. [leo
B TOM, 9TO MBI HCIIOJIb30BAJIH €€ TOJIBKO IJIsI
TOro, 4To0bl 00BACHUTH cHHTaKcuc SQL.
HauzeMm c onpeneneHuit.

KommenTapwmii. Besaxuil kommenmapuii— 3to
Heo0s13aTeIbHBIN TEKCT, KOTOPBIIL BbI I1eYa-
TaeTe Ha OTAEIBHOM CTPOKE IPOTPAMMBI,
4TO6BI O0OBSICHUTH 3Ty Hmporpammy. Kom-
MEHTApUIl TOJDKEH HAYUHAThCS C ABYX fedu-
coB. Korma CYB]l o6HapyXuBaeT ux, OHa UT-
HOPHUPYeT TO, 9TO CTOUT 33 HUMHU, TO €CTh
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cam KoMMeHTapuit. KomMmeHTapun 3aHnma-
0T LEJYI0 CTPOKY.

Komanpa SQL. JIro6as xomarnda SQL — 310
IDOIYCTHMAasi KOMOMHALHSI JIEKCeM, KOTOPYIO
IpenBapsieT Kakoe-HUOYIb KIII0YeBOe CJIOBO.
3mech 1oj, JIEKCEMON ITOHUMAETCS OCHOBHAS
HegeauMas Jactuna s3bika SQL B ToMm 3Ha-
YeHUH, ITO TPAMMATIYECKA HUKAKYIO JIEKCe-
MYy HeJIb3s Pa3[esuTh Ha 6oJiee MeJIKHe CO-
CTaBHBIE 3JIEMEHTHI. JIeKceMaMU SABJIAIOTCS
KJIOYeBbIe CJI0Ba, UIeHTU(UKATOPHI, OTlepa-
TOPBI, JTUTEPATbl U APyTUe CHUMBOIBI (Bce
OHU 6YIYT PacCMOTPEHBI MO3MHEe).

Ipennoxenus. Jlro6as komanga SQL BKIIIO-
JaeT He MeHee OHOTO Ipe/yIoKeHus. B ca-
MOM O0O0IIleM ciydae BCSIKOe npednoxeHue
SQL — ato dparment komaunsl SQL, koTo-
PBIiT HAUMHAETCS C KAKOTO-HUOYIb KITI0YeBO-
IO CJIOBA, ABJIAETCA 00A3aTeIbLHBIM WU He-
00sA3aTeIbHBIM U [TOJ/DKEH OBITh 3aIliCaH
B OIIpeieJIeHHOM TIOpsiaKe. B paccmaTtpuBae-
MOM TIpUIMepe MBI UMeeM YeThIpe MpPeIo-
JKeHus, a uMeHHO: SELECT, FROM, WHERE, ORDER.

Kirouesnie cioBa. IIpoussonsHOe kat0ueboe
cn06o, mHOTIA HasbIBaeMoe 3apesepBupoban-
HbIM, — 3TO TaKO€ CJI0BO, KOTOPOE B SI3BIKE
SQL nmeet onpeneneHHOe 3HaUCHUE U TIPHU-

MeHeHHe KoToporo B SQL cTporo permamen-
tuposaHo. CienyeTr UMeThb B BUIY, YTO HC-
II0JIb30BaHMeE JII0O0TO KJII0YeBOro CJI0BA BHE
KOHTEKCTa (Hampumep, B KadeCcTBe HIECH-
tuduKaropa) OymeT CIUTATHCS OIIMOKOIML.
B Tab6i. 3.1 mepeduciIeHbl KIIOYEBbIE CJIOBA
SQL, a B Tabi. 3.2 — moTeHIMaAbHbIE CJIOBA
SQL (koTopble TIOKa He SIBISIOTCS ODUIIH-
aJIbHO 3ape3epBUPOBAHHBIMU, HO OJHAKIbI
MOT'YT UMM CTaTh).

HNnenruduxaropsl. [IpousBoIbHbLL UleHMU-
¢uxamop — 3T0 TaKoe CIOBO, KOTOPOE BBI
(nu paspaboTIrK 6a3bl TAHHBIX) IPUMEHSI-
eTe IUIS TOro, 4TOObl UMEHOBATh OOBEKTHI
MPOM3BOIBHON 6a3bl TAHHBIX, B TOM THCIIE
TabInIbI, CTONOIBI, IICeBAOMMeHa (IICEBIO-
HUMBI) U TpefacTaBienus. Vnentudukarop
He MOJKET OBITH KJIIOYEBBIM CJIIOBOM, U €0
IJIAHA HE MOJKET IIpeBbIIIaTh 128 3HAKOB.
3uakoM B SQL MoskeT ObITh JII0O0M CUMBOJI
andaBuTa, BKIOYasi CHMBOJIBI JIATHHCKOTO
andaBuTa U JTATUHCKAE UIEOTPaMMBI (OIHA-
KO oOpaTuTe BHUMAaHHe Ha COBETHI, IIPUBe-
IeHHbIe B KOHIlE HACTOSAIIETO pasmena).
B Hamem mpuMmepe uMeHaMH, B YaCTHOCTH,
ABJISIOTCS au_fname, au_lname, authors u
state.

3aBepuraroiiad ToOUKa ¢ 3alATON. 3amuch
Kakgoit KomaHabl SQL moipkHa 3aKaHIUBATh-
CsI TOYKOM € 3aATON .

KommeHTapuin

Komanga SQL

--Retrieve authors from New York
SELECT au_fname,
FROM authors
WHERE state
ORDER BY au_lname;

/

KntoyeBble cnosa
Mmena

MpepnoxeHus

au_lname

= 'NY!

3aBepLuatroas Toyka ¢ 3anaTon

Puc. 3.1. Mpumep komangbl SQL ¢ koMmeHTapuem
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Tabnuua 3.1. Knrouesble cnosa SQL

ABSOLUTE COMMIT ELSE INSERT Null
ACTION CONNECT END INT ONLY
ADD CONNECTION END-EXEC INTEGER OPEN
ALL CONSTRAINT ESCAPE INTERSECT OPTION
ALLOCATE CONSTRAINTS EXCEPT INTERVAL OR
ALTER CONTINUE EXCEPTION INTO ORDER
AND CONVERT EXEC 1S OUTER
ANY CORRESPONDING EXECUTE ISOLATION OUTPUT
ARE COUNT EXISTS JOIN OVERLAPS
AS CREATE EXTERNAL KEY PAD
ASC CROSS EXTRACT LANGUAGE PARTIAL
ASSERTION CURRENT FALSE LAST POSITION
AT CURRENT_DATE FETCH LEADING PRECISION
AUTHORIZATION CURRENT_TIME FIRST LEFT PREPARE
AVG CURRENT_TIMESTAMP FLOAT LEVEL PRESERVE
BEGIN CURRENT_USER FOR LIKE PRIMARY
BETWEEN CURSOR FOREIGN LOCAL PRIOR
BIT DATE FOUND LOWER PRIVILEGES
BIT_LENGTH DAY FROM MATCH PROCEDURE
BOTH DEALLOCATE FULL MAX PUBLIC
BY DEC GET MIN READ
CASCADE DECIMAL GLOBAL MINUTE REAL
CASCADED DECLARE GO MODULE REFERENCES
CASE DEFAULT GOTO MONTH RELATIVE
CAST DEFERRABLE GRANT NAMES RESTRICT
CATALOG DEFERRED GROUP NATIONAL REVOKE
CHAR DELETE HAVING NATURAL RIGHT
CHARACTER DESC HOUR NCHAR ROLLBACK
CHAR_LENGTH DESCRIBE IDENTITY NEXT ROWS
CHARACTER_LENGTH DESCRIPTOR IMMEDIATE NO SCHEMA
CHECK DIAGNOSTICS IN NOT SCROLL
CLOSE DISCONNECT INDICATOR NULL SECOND
COALESCE DISTINCT INITIALLY NULLIF SECTION
COLLATE DOMAIN INNER NUMERIC SELECT
COLLATION DOUBLE INPUT OCTET_LENGTH SESSION
COLUMN DROP INSENSITIVE OF SESSION_USER
SET SUM TRAILING UPPER WHENEVER
SIZE SYSTEM_USER TRANSACTION USAGE WHERE
SMALLINT TABLE TRANSLATE USER WITH
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Ta6nuua 3.1. Knioyesble cnosa SQL (0KOH4aHMe)
SOME TEMPORARY TRANSLATION USING WORK
SPACE THEN TRIM VALUE WRITE
SQL TIME TRUE VALUES YEAR
SQLCODE TIMESTAMP UNION VARCHAR ZONE
SQLERROR TIMEZONE_HOUR UNIQUE VARYING
SQLSTATE TIMEZONE_MINUTE UNKNOWN VIEW
SUBSTRING TO UPDATE WHEN

Tabnuua 3.2. MoTeHumanbHble Kntoyesble cnosa SQL
AFTER EQUALS OLD RETURN TEST
ALIAS GENERAL OPERATION RETURNS THERE
ASYNC IF OPERATORS ROLE TRIGGER
BEFORE IGNORE OTHERS ROUTINE TYPE
BOOLEAN LEAVE PARAMETERS ROW UNDER
BREADTH LESS PENDANT SAVEPOINT VARIABLE
COMPLETION LIMIT PREORDER SEARCH VIRTUAL
CALL LOOP PRIVATE SENSITIVE VISIBLE
CYCLE MODIFY PROTECTED SEQUENCE WAIT
DATA NEW RECURSIVE SIGNAL WHILE
DEPTH NONE REF SIMILAR WITHOUT
DICTIONARY OBJECT REFERENCING SQLEXCEPTION
EACH OFF REPLACE SQLWARNING
ELSEIF OID RESIGNAL STRUCTURE
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SQL — 3710 s3BIK O cBOGOMHBIM (HOPMATOM
npemioxeHuit. JIio6ast ero KOMaHIa MOXKET:

B OBITh HalleyaTaHa KaK B BEPXHEM, TaK U B
HIDKHEM peructpe (Hampumep, KIode-
Bble ciaoBa SELECT m seleCt cUMTAIOTCSa
UIEHTUIHBIMHU );

B [POMOJDKATHCSA Ha CIIEOYIOLIeil CTPOKe
CKOJIb YTOIHO IOJNTO HPH YCIOBHH, ITO
BBl He Oyzmere pa3bmBaTh Ha [Be YacTU
CJIOBA, JIEKCEMBI ¥ CTPOKM B KaBbIYKaX (TO
€CTh CTPOKOBBIE KOHCTAHTHI);

B OBITh HAlleYaTaHa Ha OJHOM CTPOKE C JIFO-
OBIMU IPYTHMH KOMaH/IaMU;

B HAYMHATHCSA Ha JOOOM MO3UIUU TOPH-
30HTAJIbHOM pa3MeTKU 9KpaHa/JIUCTa.

OpHako BaM CJIefyeT IpUAEPKUBATHCS OIIpe-
IeJIEHHOro CTIIA Hanrcauus koMaun SQL (cm.
puc. 3.2), HApUMEP UCIIOIB30BATh BEPXHMUIA
PEerucTp IS KIIOYEBBbIX CJIOB W HIDKHUU pe-
ructp st unenrudukaropos. Kpome toro,
MOKHO HAUMHATh KaKIoe MpeJIoskeHue C Ho-
BOU CTPOKH C COOTBETCTBYIOIIIUM OTCTYIIOM
(cm. mompasnen «JlomonHUTeIbHbIE COTIIAIIIe-
HUsI» B 9TOM I71aBe). BOmpoc cTuis Hesb3st ur-
HOpPUPOBATh, IOTOMY 4TO €r0 OTCYTCTBUE IIPU-
BOJIUT K CJIEAYOIIIUM OIIAOKAM:

m HempaBuibHas opdorpadus npu Hanu-
CaHUU KaKOro-HUOyIb UAeHTH(UKATOPA
WIN KOMaHJIB;

B OTCYTCTBHE 3aBeplUalollell TOYKH C 3a-
IISITOM;

B HeNpaBUJIbHBINA IIOPANOK PaCIOIOKEHU
NpeIIOKEHU B Tejle KOMaHIbl;

! Hexoropsie coBpemenusie CYB]] He TpebyioT cTa-

BUTb TOYKY C 3aIIITON B KOHI[e KOMAHMbI, XOTS U He
samperraior 9T0 (Hampumep, MS SQL Server). —
ITpum. Hayu. peo.

B OTCYTCTBHME KaBbIY€K Y CTPOKOBBIX KOH-
CTaHT (JIUTEPAIOB) U KOHCTAHT JAThI U Bpe-
MeHU;

B HaINYHe KaBBIYeK Y HUQPOBBIX KOH-
CTaHT;

B HelpaBWIbHOE COBMECTHOE IPUMeHEHNE
VMeH TabJInIl U UMeH CTONOI0B (Hampu-
Mep, [T Halllel TUITOBOM y4eOHOM 6as3bl
TaKoi OmMOKON ObUIO OB HCIIOIb30Ba-
Hue SELECT royalty_share FROM authors;
BMmecTo SELECT royalty_share FROM ti-
tle authors;.

B nutepatype no SQL BBOAHOE KiO4eBOe
" Cr10BO 1060i1 KOMaHAbl YaCTO HA3bIBAIOT /77d-
ros10M, NOTOMY 4TO OHO SIBHO YKa3bIBAET Ha TO
LeiicTBmMe, KOTOPOEe HeO6X0AMMO COBEPLUNTS.

MockonbKy ynoTpebnaTb KNKYeBble Crosa
" B Ka4eCTBE MABHTU(UKATOPOB 3anpeLLeHo, Bbl
BMOJSIHE MOXETE BCTPanBaTh N0BbIE KIH04YeBbIe
CnoBa BHYTPb MAEHTM(NKATOPOB Kak COCTaB-
HYI0 YacTb CrioBa. Hanpumep: group W max
Henb3s MCMOMb30BaTh Kak UAEHTUUKATOPBI
(OHW ABNSIOTCS 3ape3ePBMPOBAHHLIMI CIIOBA-
MU — CM. Tabn. 3.1), a uaeHTMduKaTopbI
groups ¥ max_price BMNOMIHE JONYCTUMbI.

select au_fname

, AU_LNAME
FROM

authors WhErE

= 'NY" order

state

by
AU_Iname

Puc. 3.2. Mpasun popmatuposanns komang SQL
HemMHoro. Komanza, npuBeaeHHas Ha 3TOM PUCYHKe,
9KBMBAJIEHTHA NPEACTABNEHHOIA Ha puc. 3.1
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MpumeHATb Npo6ensbl B MMeHax 6a3bl AaHHbIX
He pekomeHzyetcq. Ho ecnn 04eHb xouetcs,
MOXHO BCTaBUTb Npo6enbl B M0G0 UAEHTM-
(bukatop, Torha ero Hago GydeT 3aKoyuTh
B OJWHApHbIE KaBbl4KW, BOT TaK: ‘last
name’. TeM He MeHee NOJYEPKHEM eLle pas:
nyyLle NPUMEHATL He MPo6enbl, a 3HaK Noj-
YyepkuBaHus (last_name) unu upeHTUUKa-
TOpP, HaBpaHHbIA 3arnasHbIMU U NPONUCHBI-
mMu 6ykBamu (LastName).

Bbipaxenne — 310 no6as paspeLleHHas Kom-
61HaLUMs CUMBOSIOB, KOTOPAS CAYXUT ANS Bbl-
YUCNEHUs efMHOr0 arperMpoBaHHOr0 3Haye-
HUS AaHHbIX. CoCTaBnAs N60E BbIpaXKeHNUe,
Bbl MOXETe KOMOUHMPOBATL MaTeMaTn4eckme
UK NOTNYECKMe 0nepaTopbl, MAEHTUGMNKATO-
Pbl, KOHCTAHTbI, OYHKLMKM, UMEHA CTONOL0B 1
T.0. B Tabn. 3.3 nepeyuncneHbl 4acTo UCnosb-
3yeMble BbIpaXeHUsi BMECTe C npuMepamu.
Bcsikmin pas, Korga To UAW MHOe pacnpocTpa-
HEHHOE BbIPAXEHIEe BOSHUKHET N0 X0y U3no-
)KEHUs MaTtepuana, Mbl 6yaem paséupatb ero
[0CTaTO4HO NOAPOGHO.

Tabnuua 3.3. Tunbl BbipaXkeHNiA

B

Kommepyeckne CYB[ HanaraioT COGCTBEHHbIE
OrPaHNYEHMS Ha JNNHY UAeHTUCMKATOpa 1 Ha
andasurt. [03TOMy UMEET CMbICN NpOaHanu-
31poBaTh AOKYMeHTaumi no Bawen CYb[,
MCMOMb3YS KITHYN NOMCKa «UAEHTU(MKATO-
pbl» U <UMEHA».

Bonee Toro, pasnuyHbie CYB[ MmMetoT cBou
COOCTBEHHbIE [JOMOSTHUTESbHbIE KITHOYEBbIE
CNOBa, KOTOPbIE, 04EBUAHO, HE MOTYT 6biTb
uaeHTUdnKaTopamn B «poaHoi» CYBJ (Ho
BMOJSIHE MOTYT ObITb MAEHTU(UKATOPAMM MO
kaHoHam SQL u, BO3MOXHO, B Apyrux CYBM).
BoT noyemy Hennoxo 6b110 6b1 OPraHN30BaTh
MOMCK B [JOKyMeHTauuu no Baweit CYB[
C UCMONIb30BAHNEM KITHOYE MOUCKA «KJTHYe-
BblE C/T0BA» W «3aPE3ePBUPOBAHHBIE CNOBA».

Wmeitte B BUAy, 4to Microsoft SQL Server,
Oracle, MySQL wn PostgreSQL paspeLaioT
BCTPOEHHbIE COMPOBOANTENbHbLIE M MHOMO-
CTPOYHbIE KOMMEHTApUK, KOTOPbIE HEOBXO0AN-
MO noMeLlaTb Mexay cumsonamu /* un */.
OpraHnayiTe NONCK B JOKYMEHTALMM MO KIH0-
YyaMm «KOMMeHTapuu». VimeiiTe B BMIy, 4TO
kommeHTapuin MySQL MOryT HaynHaTbes O
3HaKa #.

BbipaxeHue

Mpumep

Case (Bbibop)
Cast (Mpeobpa3oBaHne TUMOB)
Datatime (data wunu Bpems)

Interval (UIHTepBan mexgy pgatamu
UM mMexpy OTMeTKamMu BPEMEHW CYTOK)

Numeric (Ymcnosow)
String (CTpOKOBbIW)

CASE WHEN n <> 0 THEN x/n ELSE 0 END
CAST(pubdate AS CHARACTER)
start_time + ‘01:30

INTERVAL '7" DAY*2
(salesxprice)/12

‘Dear

|| au_fname ||
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Tabnuuya 3.4. Kateropun Tmnos AaHHbIX

Tun paHHbIX XpaHUT paHHble

Character string ~ CTpPOKM CMMBONOB

Bit string Ctpokn 6utoB

Llenbie n pnencTBUTENbHbIE
yucna ¢ nnasaroLlen
OECATUYHON TOYKOM

Exact numeric

Approximate numeric Yucna ¢ nnasatoLLen TOHKON

Datetime 3Ha4eHus gatbl 1 BpemMeHn

Interval MHTepBaJ‘IbI Oatbl U BpemMeHu

Tunbl faHHbIX

B pasmene «Tabauirel, CTONOIBI U CTPOKM»
IJIaBbI 2 YK€ TOBOPUJIOCH O TOM, YTO JIOMEH
106010 CTOIOIA HAKIAIBIBAET OIpeMeIeH-
HBbIC OI‘paHI/I‘{eHI/IH Ha TO, KaKHe 3HAa4YCeHUsA
paspeliieHo XpaHUThb B 3TOM CTOJO1IE. B 35I-
ke SQL nns ompenesieHUst JOMEHa CIIYKUT
IIOHATHUE TUIla JAaHHBbIX.

Wrax, mun danHuix UMeeT CIeYIOIIe Xa-
PaKTEepPUCTUKU:

® 1506011 CTOJI6EI B KaKOM YTOXHO TabiuIe
MIPOU3BOJILHON 0a3bl TAHHBIX MOYKET CO-
Iep)KaTh IaHHbIE KAKOTO-HUOYIb, HO TOJIb-
KO OJIHOTO THIIa;

B 110001 TUIT TaHHBIX U3 TEX, YTO PUMEHS-
I0TCSL B JTII000M TabJIuIle TPOU3BOILHOM
6a3bl, JOJDKEH OTHOCUTBLCS K OHON M3 Ka-
TETOPUH, ITePevnCIIeHHbIX B Ta0I. 3.4;

B TUI JaHHbIX HaJIaraeTr OT'paHUYE€HUS Ha T€
3HaYeHMUsT, KOTOPbIE PA3PEIIIaeTC s XPAaHUTh
B JIFOOOM CTOJIOIIE, U OTIpeMessieT Te Olre-
panuy, KOTOpPbIE C 3TUMHU 3HAYCHUAMU
MOYKHO BBIIONHTH. Hampumep, cronberr,
JJIsT KOTOPOTO OIIpenesi€eH THUIl HaHHBIX
integer (memble YMCIA), MOKET COMmEP-
JKaTh B Ka4eCTBE CBOEro 3HAYeHH TI060e
I[eJIoe THCIIO, YOBIEeTBOPSIOIIee Orpa-
HU4YeHUsIM KoHKpeTHo# CYBI, u nnsa
atoro 3nadenus CYDB]l 6yner monmepsxu-
BaTh OOBIYHbIC apu(MeTUIECKHE Olepa-
Uy CJIOJKE€HUS, BbIYUTAHUS, YMHOXEHUSA
U JiesleHus (a TaloKe OpyrHe OIlepalluyl U3
TE€X, 9YTO OIIPENETI€HbI HAl IIOJEM IIEJIbIX
qyucen). Ho B 3TOT cronben Henb3s 3amu-
caTh HEYNUCJIOBOE 3HAYeHHE Bpofie ‘ shaden-
freude', u Hukakas CYB]] ue Oyner mis
3TOro CTONOIA MONEPKUBATH CHMBOJIb-
Hble OIlepaIliy Haropooue mpeobpaszoBa-
HUsI CHMBOJIOB B BepXHHI peructp (ka-
[IMTAIN3ALNA);
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B THII JaHHBIX JIFOOOTO CTOIOIA IPOU3BOIIb- Y106kl ONPEeNUTb UNN U3MEHUTL TUM JaH-

HOM 6a3bl ONpefessieT MOPSTOK COPTH-
POBKH 9TOTO cTONIONA. TaK, mesble yncia
1, 2 u 10, 3anmucaHHble B HEKUHI CTOJIOEL]
C TUIIOM JIaHHBIX integer, 6yayT oTcopTH-
poBaHbI B apudMeTrIecKoM mopsake: 1, 2,
10. Te >xe mesble YHCIA, HO 3allFICAHHBIE B
KaKOU-HUOYIb IPYroi croiber KaKk CTpo-
Ky cuMBOIOB ‘17, 2" 1 107, 6yayT oTCOp-
THPOBAHBI [0 JIEKCHKOTPaUIECKOMY
npuHnumy: ‘1, 10" u '2'. VMeiite B BUmy:
nexcuxozpaguueckoe ynopsidouubarue cHa-
JaJIa UcciIeyeT IepBble 3HAK! YIOPSAN0In-
BaeMbIX 3HAY€HMUI1, a TOTOM pa3buBaeT
9TH 3HAYEeHNUSI Ha YTIIOPSIOYEHHbIe TPYIIIIB,
COOTBETCTBYIOIINE ITepBhIM 3HaKaM. Eciin
Cpeny 3THX TPYIII eCTh TaKue, KOTOpbIe
coctosAT u3 6oJiee YeM OTHOTO IJIEMEHTA,
BBITIOTHSIETCSI COPTUPOBKA YXKe B 3THUX
IpyMIIax, HO IO BTOPOMY 3HaKYy. Tak mmpo-
JOJDKAETCS IO TeX IOop, IT0Ka BO BCeX TPYII-
T1aX OKa)KeTCsI UIA 110 OTHOMY WIEHY, WIH
BCe WIeHbI 6yayT paBHBL Takum 06paszom,
IIPY JIEKCUKOTpaUIeCKOM YIIOPSIOINBa-
Huu 107 crouT nepep, "2, TOCKOJIBKY I1ep-
BBII CUMBOJI 4Kcia 10 uner panplile, 4em
TIePBBII CHMBOJI YUCTIA 2;

3HAYEHUsI JTUTEPAJIOB XPAHITCSI B CTOIO-
1[aX B COOTBETCTBUU C TUIAMU JaHHBIX
arux cronbuos. IIpu atom cumraercs,
YTO JIUTEPas — 3TO OYKBaJIbHAs KOHCTAHTA
(ee eme Ha3BLIBAIOT KOHCTAHTON B SBHOM
MpeNCTaBIeHNN), BBIPAXKAMOIIas CTPOTO
cebs1, @ He KaKOU-TUOO pe3yJIbTAT IIPOU3-
BOJIBHOTO BBIP)KEHUS (KAKOBBIM MOJXKET
6bITh, HaripuMep, apudmeTudeckas ¢op-
Myna). B xadecTBe mpumMepoB ruTepaion
MO>KHO npuBecty 40 1 12.34 — 4nciosele,
"40" 1 "ennul’ — cuMBoIbHBIE, DATE "2002-
05-10" m TIME "09:45:00" — muTepassl OAThI
u Bpemenu (datetime).

W

HbIX NO60ro cTonbua, NPUMEHSNTE KOMaHAbI
CREATE TABLE u ALTER TABLE. MNMogpo6Hee
06 atom cm. B rnase 10.

OnbITHbIE Pa3paboTyMKi 6a3 AAHHbLIX NOAXO-
[AT K Ha3HAYeHU0 TUMOB CTONOLOB C OCTO-
POXHOCTBH). [1eno B TOM, HYTO, €CAW TUM CTONO6-
Lla Ha3Ha4eH HempaBWSibHO, BeNKa BEpOAT-
HOCTb NOTEPM MH(OPMALWK NPKU CMEeHe Tuna
[IaHHbIX CTON6LA.

MocTaBlwmkm kommepyeckux CYB[ pewatot
MHOrMe BOMPOCHI NPaKTUYeCKOro NpuUMeHe-
HUS TUNKU3AUMM OaHHbIX. I MOXHO yTBEpX-
[1aTb, 4TO TUMbI AAHHbIX KAHOHWYeckon CYB[]
SQL He BCeraa coBMajawT ¢ TemMu Tunamu
DaHHbIX, KOTOpble NPaKTUKYeT KOHKpeTHas
CYB[. Mpuyem coBnajieHne He rapaHTUpPOBa-
HO Jaxe B TOM Cfiyyae, KOrda Tun AaHHbIX
a3blka SQL u TMn aaHHbIX Hekon CYB[ Ha-
3bIBAIOTCA OAMHAKOBO. lmes B BMAy 3TOT
(hakT, B CneaylolWmx pasgenax, nocasLieH-
HbIX TUMNN3ALMN aHHbIX, Mbl 6YAeM AaBaTb
COBETbI, PA3bACHAKLME IKBUBANEHTHOCTD
UM NOXO0XECTb TUMOB JaHHbIX A3blka SAL u
KoHKpeTHbIX CYB[. Heobxoaumo elle oTme-
T!Tb, 4t0 CYB[] onepupytoT 60MbLUNM KONKU-
4eCTBOM TMMOB AaHHbIX, YeM A3blK. ITO CAe-
NaHo Ans Toro, YTobbl XpaHUTb HEKOTOPbIe
crneuyanbHble 3HaYEHWs, Hanpumep 6GyneBbl
(Boolean) unn feHexHble (monetary). Ecnun
y Bac BO3HMKNA NOTPe6HOCTb pa3obpaTbes
€O CTaHAAPTHbLIMM TUMAMU AaHHbIX U C TEMK
TUNAMK [aHHbIX, KOTOPblE MONAJAlOT B pac-
LUMPEHNE CTAHAAPTHbIX TUMOB AaHHbIX, Cre-
AYeT NpoaHanu3npoBaTb AOKYMEHTaLMK0 No
Bawen CYB[] ¢ ucnonb3oBaHMeM Knioya no-
NCKA «TUMbl JAHHbIX».

[oapo6Hee 0 nopsiake COPTMPOBKM YnTanTe

B pasfene «CopTMpoBKa CTPOK C MOMOLLbHO
npeanoxexns ORDER BY» rnasbl 4.
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GTPOKoBb|e TUNbI JAHHbIX B ce ITMHA MOXET OBITh KaK (PUKCUPOBaH-

CTPOKOBI)IC, HNJIN TEKCTOBBIC, TUIIbI JAHHBIX
(Character string) UCIIOIB3YIOTCS 7SI IPE-
craBiieHust TekcTa. Jlo6as cmpoxa cumbonob,

HOW, TaK U IIEpEMEHHON;

B yYuTHIBAET PerucTp (HAIIpUMep, IIpu cop-
THPOBKe 'A’ CTOWT mepef 'a ' );

WIH TIPOCTO CMpoka, OTIMYAeTcsA cefyio- W BKOMaHIax SQL 0601t CTPOKOBBIIA THTE-

IIYMHU XapaKTePUCTUKAMMU:
B gBJIFAETCS YIIOPALOYEHHOM II0C/IENOBATEb-

pan moJKEH OBITh 3aKJII0OYEH B oguHap-
HBbIC KaBbIYKU,

HOCTBIO HEKOTOPOTO KondecTBa (Bo3Moyk- M [IOJDKHA OTHOCUTBCA K ONHOMY U3 TUIIOB

HO, HYJIEBOTO) 3HAKOB;

IAaHHBIX, IEPEINCIEHHbIX B TabII. 3.5.

Tabnuua 3.5. CTpOKOBbIE TUMbI JAHHbIX

Tun

OnucaHue

CHARACTER

CHARACTER VARYING

NATIONAL CHARACTER

NATIONAL CHARACTER VARYING

Ctpoka cukcrmpoBaHHOW AnuHbl. MpeacTaBnseT coboit UKCMpPOBaHHOE
4yucno cumeonos. Jlio6as cTpoka, xpaHuMas B cTonéue, onpeaeneHHom
kak CHARACTER(asmHa), MOXET COCTOATb U3 N0GOro ymcna CMMBOJIOB,

He NpeBbILLAOLLEro TOro YMcna, KOTOpoe Mbl 0603HA4YNN 34eCb Kak
A/IMHa 1 KOTOPOe AO0SMKHO ObITb LienbiM, He MeHbLle 1. MakcumanbHo
JonycTumas AfivHa CTpoku onpegenseTca koHkpetHor CYB[. Korpa

Bbl 3anucbiBaeTe B cTonbeL, onpefeneHHbli kak CHARACTER(anuHa),
KaKylo-HM6yab CTPOKY, (hakTuyeckas AnvHa KOTOPOW MeHbLUe TOM,
KoTopasi onpefeneHa Ans gaHHoro cronéua, CYB[ aBTromatuyecku
[OMOnHAeT hakTUHecKyto AnvHy A0 NOMHOM npobenamu (Hanpumep,
cTpoka ‘Jack’ 3anucanacb 6bl B ctonbel, CHARACTER (6) Kak CTpoka
‘Jack '). Wimewite B BMAY, YTO CHARACTER M CHAR — CMHOHWMbI

CTtpoka nepemeHHol anuHbl. [NpencraenseT cobon n6oe Yncno
CMMBOJIOB, He MpeBbILlaoLLee Hekoero PUKCMPOBaHHOIO YMcna.

Jliob6as cTpoka, xpaHumas B ctonbue, onpefeneHHOM Kak

CHARACTER VARYING(a/mHa), MOXET COCTOATb U3 NM06GOro Yncna CMMBOSIOB,
He npeBbILLAoLLEro TOro YvMcna, KOTopoe Mbl 0603Ha4MNM 30echb Kak
[/IMHa 1 KOTOPOe AO0SKHO ObIThb LienbiM, He MeHbLue 1. MakcumansHo
JonycTtvmas AnvHa CTpoku onpepensetcs KoHkpeTHon CYB[.

Korpa Bbl 3anucbiBaeTe B cToONGeL, ONpeaeneHHbIn Kak

CHARACTER VARYING(a/mHa), Kakyl-HMOYyAb CTPOKY, hakTuyeckas AnuHa
KOTOPOW MeHbLLIE OonpefdenieHHon ans aaHHoro crton6éua, CYB[,

B OTNN4Me OT cnyyas ¢ CHARACTER, He JOMOMHAET aBToMaTU4ecKu
chakTMHeCcKyo AnNnHY [0 NOMHOW npobenamu, a XpaHuT ee B TOM Buae,

B KaKOM OHa ecCTb (Hanpumep, CTpoka ‘Jack' 3anucanacb 6bl B cTon6ew,
CHARACTER VARYING(6) Kak cTpoka ‘Jack'). Vimente B BUAy,

4TO CHARACTER VARYING, CHAR VARYING 1 CHARVAR — CMHOHUMbI

OTOT TN JaHHbIX COBMAaAaeT C TUMOM CHARACTER, TONMbKO B CTONGLE 3TOro
TUMNa MOXHO XPaHUTb NMLLIb CTaHAAPTU30BaHHbIE MHOro6anToBble Unun
aByx6arToBble 3Haku (Unicode) (cM. Bpe3Ky B AaHHOM pasgerne).

B komangax SQL cTpoku B chopmate NATIONAL CHARACTER cnepyet
3anucbiBaTh Tak, Kak CTpoku B dhopmaTe CHARACTER, HO nepep, OTKpbliBa-
IOLLIEN KaBbIYKOM HaJo CTaBuTb 3Hak N, Hanpumep: N'asb'. Umelite

B BUAY, YTO NATIONAL CHARACTER, NATIONAL CHAR n NCHAR — CMHOHUMbI

OTOT TMN [JaHHbIX COBNAAaeT ¢ TUNOM CHARACTER VARYING, TONbKO

B CTONGLE 3TOro TMNa MOXHO XPaHWTb NMLLb CTaHAAPTU30BaHHbIE
MHoro6aviToBble unu geyx6avitoBble 3Haku (Unicode) (cm. Bpesky

B [@HHOM pasfene 1 nosicHeHue no Tuny JaHHbIX NATIONAL CHARACTER).
WwmeliTe B BMAY, 4TO NATIONAL CHARACTER VARYING, NATIONAL CHAR VARYING

1 NCHAR VARYING — CMHOHMMbI
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YT06bl B NPOMU3BOSIbHYIO CTPOKY BCTaBUTb
OAMHAPHYIO KaBblYKy, BBEAUTE NOAPAA ABa
CUMBOMIA OJMHAPHON KaBbl4yKW. Hanpumep,
€CNN Bbl HaneyataeTe it’’s, nony4uTcs
CTPOKa it s. [IBOIHAA KaBbl4Ka SBNSAETCA OT-
[eNbHbIM 3HAKOM W CreumanbHoro obpatie-
HUS, KaK OJMHAPHAA KaBblyKa, He Tpebyer.

dakTu4eckas AnuHa npous3BONbHONA CTPOKK
N3MepPSETCS KONMMYECTBOM 3HAKOB B 3TOiA CTPO-
Ke 1 paBHa LienioMy ynciy B uHTepsane ot 0 1o
yucna, NoACTaBneHHOro BMECTO CoBa, KOTO-
poe Mbl 0603HAYUNN KaK /MHA NpW onpefe-
neHun Tna cronéua. CTpoka, Kotopas BO06-
LLe He COAEPXUT CUMBOJIOB, TO €CTb ABE 0AU-
HapHbIX KaBbldku (7) 6e3 npobena mexay
HWUMW, Ha3bIBAETCS NYCTOIA, UMW CTPOKOU Hyne-
BOW inmnHbI. Takasa CTPOKa OTHOCWUTCS K TuUmy
JaHHbIX VARCHAR HyneBoOW [NNHbI.

Kommepyeckne CYB[] 06pabatbiBatoT CTPOKK
(PUKCUPOBAHHON ANWHbI 6bICTPEE, YeM CTPO-
KW NepeMeHHOI ANUHBI.

CTpOKOBBLIMM TUNAMW JaHHbLIX B paccmartpu-
BaeMbIx Kommepyeckux CYB[] sasnsioTcs:

Microsoft Access — text, memo;
Microsoft SQL Server — varchar, text,
nchar, nvarchar, ntext;

m Oracle — char, varchar, varchar?,
nchar, nvarchar, nvarchar?,;

m MySQL - char, varchar, nchar,
nvarchar, text, tinytext, medium-
text, longtext;

m PostgreSQL — char, varchar, text.
Wwmeiite B Buay, 4to CYBJ Oracle BocnpuHu-

MaeT fl06YL0 NYCTY0 CTPOKY Kak 3HaveHue null
(cm. pasgen «3Havedue null» B 3Toil rnase).

~

IlByx6aiToBas cucTeMa KOUPOBKM
cumsonos Unicode

JI1060i1 KOMIIBIOTEp XPAHUT 3HAKHU (OYK-
BbI, IX(]PBI, 3HAKU ITYHKTYAIlUH, CHMBO-
JIBI, B TOM YHCJIe YIPABISIOIINE) B BUJIE
YUCIIOBBIX 3HaueHUit. [oBopst popmans-
HBIM SI3BIKOM, JIIO0Ast cuctmema Kooupo-
Banus — 3TO B3aMMHOOJHO3HAYHOE OTO-
Opa’keHHe MHOMKeCTBAa 3HAKOB Ha HEKOe
TIOZIMHOYKECTBO HaTYPaJIbHBIX unces. [Ipu
9TOM CYIIIECTBEHHO, YTO MUPOBBIE S3BIKU
7 OIepallMOHHBIE CHCTEMBI UMEIOT pas-
Hble HAIIMOHAIbHBIE CUCTEMBI KOIHPOBa-
Hust. Haripumep, cranmapTHbIe aMepHUKaH-
CKHe CTPOKOBBIE KOHCTaHTbI IIPUMEHSIIOT
cucremy xopuposanust ASCII, nmprcBanBa-
0T 3HaYeHUs 256 = 28 pa3InIHbIM 3HaKaM.
DTo0 HEMHOro. DTO Iaske Majlo, IOTOMY
YTO TaKOrO KOJIMYECTBA 3HAKOB €/1Ba XBa-
TaeT Ha BeChb JIATUHCKUI ai(aBuT.

Tak Bot, Unicode — 3T0 equHOe MHOMXKe-
crBo wucen (16-pa3psmHBIX TBOMYHBIX
WK IBYXOaNTOBBIX), KOTOPOE MIPECTaB-
JISIET 3HAKU [TOYTH BCEX MUPOBBIX SI3BIKOB.
Unicode MoxeT 3akomupoBatb 65 536 =21
3uakoB. Koncopuuym Unicode paspabo-
TaJl OMTHOMMEHHBII CTAHIAPT U CJIEAUT 3a
ero nmprMeHeHueM. [lefiCTBYIOIIHe CHCTe-
MbI KOmupoBaHUsi Ha ocHoBe Unicode
IIpeJICTaBJIeHbI KaK B OYMa’KHOM BapUaH-
Te, Tak u B Internet. [Tonpo6uyio urdop-
Marnuio 06 3TOM CTaHAAPTE MOYKHO HAUTH

Ha caure WWW.llI’liCOde.OI'g.
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Tabnuua 3.6. bruToBbIe TUMbI JAHHBIX

Tuvn

OnucaHue

BIT

BIT VARYING

CTpoka hMKCUPOBaHHOW ANWHbI.
MpencrasnseT cobon PUKCUPOBaH-
Hoe uncno 6utos. Jliobas cTpoka,
XpaHumas B ntobom cronbue, onpe-
[OEeneHHOM Kak BIT(agmHa), MOXET
COCTOSITb M3 NO6Oro Yncna GuTos,
He MpEeBbILIAIOLLEro TOro YMcna, Ko-
TOpoe Mbl 0603HAYUIN 30ECh Kak
J/MHa 1 KOTOPOe OO0JDKHO ObITh Lie-
NbiM, He MeHblle 1. MakcumarnbsHo
JonycTMmasi fnivHa CTPOKM onpepge-
nsaetcsa koHkpeTHon CYB[. Korpa
Bbl 3anucbiBaeTe B CTOMGEL, Onpe-
JeneHHbIn Kak BIT(anuHa), Kakyto-
HMOYOb CTPOKY, hakTnyeckas gnvHa
KOTOPOW MeHbLUEe OnpepeneHHon ans
haHHoro ctonéua, CYBL, B otnnyne
OT TOro, 4TO UMEeNo MecTo Afa Tvna
naHHbIX CHARACTER, ckopee Bcero,
BblOacT coobLleHre 06 oLumnbke.

B komangax SQL cTtpoku 61TOB 3a-
MUCLIBAIOTCA TaK Xe, KaK CTPOKM
CHARACTER, HO B CTpOKe BIT nepef,
NMepBOM KaBbIYKOW [OIKHA CTOAThb
naTuHckas byksa «B».

Hanpumep, B'01001011" — 3TO CTpoka
Tvna BIT(8)

CTpoka nepemMeHHON OnuHbI.
Mpepcraenset cobown nob6oe

4YUCNO CUMBOJIOB, HE MPEBbILLA-
LLlee HEKOEro (PMKCUPOBAHHOMO YUC-
na. Jlob6as cTpoka, xpaHumas

B ntobom ctonbue, onpeaeneHHoM
Kak BIT VARYING(ammHa), MOXET CO-
CTOSITb U3 NIIOBOro YMcna CMMBOJIOB,
He NpeBbILLAIoLLIEro TOro ymcna,
KOTOpPOE Mbl 0603HaYMNM 30eCb Kak
J/IMHa U KOTOPOE OOMKHO ObITb Lie-
NbiM, He MeHbLUe 1. MakcumansHo
JOMycTMMas AnvHa CTPOKW onpefe-
nsetcs koHkpeTHon CYB[. Korpa Bbi
3anucbiBaeTe B CTONGEL, OnpeneneH-
HbIA Kak BIT VARYING(gmHa), Kakyko-
HMOYOb CTPOKY, hakTuyeckas anvHa
KOTOPOW MeHbLUe onpeaeneHHon ans
OaHHoro crton6ua, CYB[, aHanorny-
HO TOMy, KaK 3TO MPOUCXOAUT AJis
TMna CHARACTER VARYING, XpaHWUT 3Ty
CTPOKY, Kak OHa eCTb, He [OMOMHsAA
ee npobenamn. Hanpumep, cTpoka
B0101" 3anucanack 6bl B 060
cTon6ew, BIT VARYING(8) kak CTpoka
B*0101"

butoBble TUNDbI AAHHDIX

Butossle Tumel ganHbX (Bit String) cayskar
IJISL TOTO, YTOOBI NPEACTABIAT JBOMIHBIE
qucia. JIrobast cTpoka 6UTOB OTINIAETCSI CITe-
IYIOIIAMY XapaKTePHUCTHKAMIL:

B BIISETCS YIIOPSIIOYEHHON ITOC/IeIOBATEIIb
HOCTBIO, COCTOSIIEN 13 KaKOTO-TO YHCJIa,
BO3MOKHO 13 0, 6GUTOB;

KasKIblil OUT uMeeT 3HadeHue uiau 0, win 1;

ee OOBIYHO IPUMEHSIOT [UISl XpaHeHHUsI TaK
Ha3bIBAEMBIX 00161UUX OUHAPHBIX 00BeK1M06
(Binary Large Object — BLOB), B wacr-
HOCTH (DAIIIOB MPIIOXKEHUI, OItudpoBaH-
HbIX 3BYKOB U H300pa)KeHUIT;

m B xomaHmax SQL smo6y0 cTpoKy 6UTOB
CJIeyeT 3aKII0YaTh B ONUHAPHbBIE KABBIYKY;

B OTHOCUTCA K OI[HOMY 13 TUIIOB, Hepe‘II/IC‘
JIeHHbIX B TabI1. 3.6.

Hu ogHa CYB[] He nbiTaeTcs TpaHCNUPOBATb
" CTPOKM 6 WUTOB, a OCTaBAAET WUX ANA Npu-
NOXEHUN.

OnbITHOMY NPOrPaAMMUCTY MOXET NPUrOANTb-
" €A TO, 4TO KPOMe [BOMYHOMN (OCHOBaHWe cuc-
TeMbl CHUCNEHUS PABHO 2) MOXHO NPUMEHSTH
W WeCTHajLaTepuyHy0 (HopMy (OCHOBaHWe
CWUCTEMbI CYUCNEHMs paBHO 16) unu rekco-
thopmy. LlecTHaguatepuyHas cuctema cHmc-
NeHNs NPUMEHSET B Ka4yecTse Ludp aecste-
pudHble LUMdpsl 0T 0 10 9 1 ewle NaTUHCKUE
6ykBbl OT A 110 F BKNIOYMTENBHO (PErucTp He
“MeeT 3Ha4eHus). OMH reKCO3HaK 3KBUBATEH-
TeH 4 6utam. B komanpgax SQL cTpokm 6uTtoB
B LUECTHAALATePUYHON POpME AOMKHbI UMETb
NATUHCKYI0 BYKBY X nepef nepBoii KaBbl4KOM.
Hanpumep, 6uHapHas ctpoka B 01001011"
COOTBETCTBYET reKCOCTPOKe X 4B .
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&

| BUTOBBLIMIA TMMAMI [aHHBIX B PACCMaTpUBae-
MbIx KoMMepyeckux CYB sasnstoTes:

m Microsoft Access — yes, no, binary,
OLE object;

m  Microsoft SQL Server — binary, varbi-
nary, image;
Oracle — raw, long raw, blob, bfile;

m MySQL - blob, tinyblob, medium-
blob, longblob;

m PostgreSQL - bit, varbit.

TouYHbIE YUCIIOBbIE
TUNbI AaHHbIX

Tounble uymcnoBele Tunbl gaHHBIX (Exact
numeric) IPUMEHSIOTCS IJIs IPeCTABIeHUS
TOYHBIX YMCJIOBBIX 3HadYeHUN. [IponsBosb-
HO€ TOYHOE YHCIOBOE 3HaY€HUE UMEET CIIe-
OYIOIIUe XapaKTePUCTUKU:

B MOXeT OBITh TIOJIOKUTEJIbHBIM, OTpHUIA-
TEJIbHBIM U HYJIEM;

B ABJISICTCS WX LEJIbIM, WIN pPalluOHAJIb-
HbIM YHCIOM, IIpUYIEM:

— IIeJIBIM YHCJIOM Ha3bIBAETCS TAKOE pa-
[UOHAIBHOE YUCIIO, KOTOpOE He CO-
Iep KUT IPOOHOM COCTaBIIsIONIei (HeT
3HAKOB I10CJIE JECATUIHON TOYKH );

— panMoOHAJIbHBIM YUCIOM HAa3bIBAETCS
KOHeYHas [ecsiTUdHast ApoOb (ecTh
3HAKU I10CJIE NEeCATUYHOM TOYKN);

B VMeeT IPOU3BOJIbHBIC, HO (bI/IKCI/IpOBaH'
HBIC MOYHOCMb 1N Macmmad roe:

— TOYHOCTHIO Ha3bIBAETCH YUCJIO 3HAYA-
X nudp B 3amMUCH IUCTIA (TO eCTh
ob1iee KoaUIecTBO UQPP B IMeCATUI-
HOU 3anucy 9ucia 6e3 ydera fJecsiTHd-
HOM TOYKH);

— MacTaboM Has3bIBAETCS IHCIO ITUPP
CIIpaBa OT JeCITUIHOMN TOYKH (OYeBUII-
HO, YTO JUISL IOy YeHNUsT [eJIOT0 IrCia
HEOOXONMMO U [OCTATOYHO YCTAHO-
BUTH MaciITab paBHbIM 0, a TaKXe TO,
9TO MacCIITad He MOXKET OBITH OOJIbIIIE
TOYHOCTH);

B OTHOCHTCS K ONHOMY U3 TUIIOB, IIEPeYNC-
JICHHBIX B Ta61. 3.7 (OTHe/IbHbIE IPUMEPEI
IpUBEIeHbI B IPUMEYAHUSIX ITOTO Pasfie-
JIa).
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Ta6nuua 3.7. TouHbIE YNCNOBbIE TUMbI AAHHbIX

Tun

OnucaHue

NUMERIC

DECIMAL

INTEGER

SMALLINT

MpenctaBnseT NPon3BONLHOE paLmo-
HanbHOe 4KCIo, XpaHumoe B cTonbue,
KOTOPbIA onpefenseTcs Kak
NUMERIC(To4HocTs [ ,macuTad]). Haty-
panbHoe uyucno (nckntoyas 0), KoTo-
poe Hafo MOACTaBUTb KaK TOYHOCTb,
OrpaHN4eHo CBEPXY TONbKO TpeboBa-
HuaMn koHkpeTHon CYB[. Hatypank-
Hoe umcno (Bknoyas 0), kotopoe
Hafo MoACTaBUTb Kak macLutab, He
MOXeT MPeBOCXOAUTb TOYHOCTU. Ecnn
Bbl yKa3blBaeTe 3TOT TWM AaHHbIX,
onycTuTe macluTaé, cuctema no
YMOMYaHWIO Ha3Ha4WT ero pasHbIM 0,
YTO cpenaeT COOTBETCTBYHOLLME Yucna
uenbimu (Integer)

AHanoruyeH Tuny NUMERIC, n HekoTo-
pole CYB[] onpenensioT 3T Tunbl Kak
3KBMBaseHTHble. PasHuua, B 3aBUCH-
MOCTK OT KOHKpeTHon CYB[, moxeT
COCTOSITb B TOM, 4TO0 CYB[ MoxeT
BblbpaTb 60MbLlee 3HaYeHNe TOYHOC-
TW, YEM yKasan nonb3oBartesnb B Bbl-
paxeHun DECIMAL(ToyHoCcTb [, Macu-
Ta0]). 3Ha4uT, 3agaBasi TOYHOCTb, Bbl
3afjlaeTe  TONMbKO HWXHIOK rpaHuLy
Onsa ee pakTMYECKOro 3Ha4YeHus.
WwvenTe B BMay, 4to DECIMAL © DEC —
CUHOHWUMBI

MpenctaBnseT Npon3BosbHOE Lenoe
4yucno. MvHMMansHo gonyctMmoe

N MakcvmasbHO JOMyCTUMOe 3Hade-
HUS ana ctonéua, Yewn TUN JaHHbIX
onpefeneH kak INTEGER, 3aBucsAT
TOMBKO OT TEX OrpaHNYeHnii, KoTopble
HanaraeT koHkpeTHas CYB[. Mpu 3a-
JaHUM TUnNa AaHHbIX cTonbua Kak
INTEGER He TpebyeTcs BBOAWUTL HUKa-
KX aprymeHToB. Vimevite B Buay,
41O INTEGER M INT— CMHOHUMBbI

Bo Bcem noBTopsieT INTEGER, TOMbKO

B 3aBUCMMOCTU OT KOHKpeTHon CYB[
COOTBETCTBYIOLLNA €My UHTepBan Ao-
NYCTUMbIX 3HAYEHUIN MOXET ObITb 3Ha-
ynTenbHO yxe. lNpu 3agaHum Tvna
OaHHbIX MPOU3BOMBHOIO CTON6LA, Kak
SMALLINT, TOXe He Hago BBOAUTbL HUKa-
KX apryMeHToB

Tabnuua 3.8. BapuaHTbl TOYHOCTM M MacLuTaba
Q151 paLMOHaNnbHOMo Y1cna ¢ UKCMPOBAHHOIA
[eCcATUYHOM ToYKOoI 123.89

Cneuundomkauusa XpaHurcs
cron6ua

NUMERIC(5) 124
NUMERIC(5,0) 124
NUMERIC(5, 1) 123.9
NUMERIC(5,2) 123.89
NUMERIC(4,0) 124
NUMERIC(4,1) 123.9

NUMERIC(4,2)
NUMERIC(2,0)

BbixoguT 3a npegerbl TO4HOCTH
BbixoguT 3a npegerbl TOYHOCTH

B Tabn. 3.8 nokasaHo, KaK XxpaHuTCA Npoms-
BOJIbHOE 4ncno 123.89 B ctonbuax ¢ TMNOM
AaHHbIX NUMERIC W C pa3nu4HbIMW BeNUYU-
HamMn TOYHOCTW W MacliTaba.

He 3aknt4anTe 4NCNOBbIE 3HAYEHUS B Ka-
BbIYKW.

Ecnu 4ucna He y4acTByioT B apudoMeTUHeCKNX
BbIYUCNEHMSAX, UX CNEAYeT XPAHUTb Kak CTPo-
Kn. Hanpumep, TenecdoHHble HOMepa 1 NoyTo-
Bbl€ MHIEKChI HAZI0 XPaHUTb KaK CTPOKU CUM-
BONOB. [lef10 B TOM, YTO TaK MOXHO NpejoT-
BpaTUTb 6€3BO3BPATHbIE NOTEPU [AAHHbIX.
Hanpumep, ecnu 6bl Bbl XpaHWUaU NoYTOBbINA
MHOEKC 02116 He Kak CTPOKY, a Kak 4uc-
no, T0 NOTepANN 6bl NepPBbIA HOMb.

BbluucneHns, B KOTOPbIX y4acTBYIOT TONbKO
Lienble YMcna, BbIMOMHAKTCA ropa3ao 6bICT-
pee, Y4eM BbIYUCAEHMS, B KOTOPbLIX NPUHNMA-
10T y4acTue AeNCTBUTENbHbIE YUCNA C HUKCU-
POBAHHOM U NNaBaKOLLEN JEeCATUYHON TOYKON.
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¢ TOYHBIMM YUCNOBLIMUM TUNAMU AAHHBIX B ne“cTB“Te"bele YyuchnoBble
t‘_g paccmatpuBaeMbix Kommepyeckux CYB[ sB-
—  nsotcs: TUNbl AAHHbIX
m Microsoft Access — decimal, integer, .
byte. long integer: IeiicTBUTENbHBIE YHUCIOBbIE TUITHI JaHHBIX
. Microlsoft saL Server’ ~ numeric. de- (Approximate numeric), W IHCIa C III1aBa-
cimal, integer, smallint biéint FOIIel TOYKOM, COOTBETCTBYIOIINE TPUOIIH-
tinyi;wt‘ ’ ’ " KEHHBIM JIE€ACTBUTEILHBIM YUCIAM, TIPAMe-
m Oracle — numeric, decimal, integer HAIOT JUIsSL TOTO, 4TOGEI XpatuTh HpH6HH_
smallint. number: JKEHHBbIe 9UCIIOBbIe 3HadeHuUs. JIo6oe npu-
m MySQL — numeric, decinal, integer Onuxennoe yucnoboe 3HauveHue OTANIAETCA
smallint, bigint, mediumint, tiny- CIEAYIOIUMHU XapaKTePUCTAKAMM:
int; .
B MOXXeT IIPEICTAaBIIATH COOOM MOIOKUTEITh-
® PostgreSQL — numeric, decimal, inte- HOE WM OTPHUIIATETLHOE YUCIIO IO HYJTh;
ger, smallint, bigint.

B 1pencTaBisieT OO0 pallOHAIBHOE IIPH-
6 KeHNe HEKOTO IEMCTBUTEbHOTO YHC-
JIa C IUIABAIOILEN TOUYKOU;

B ero 0ObIYHO IPUMEHSIOT JIJISI TOTO, YTOOBI
¢opmannzoBaTh WM OUeHb MaJleHbKHE
uinu, Ha060pOT, OUeHb OOJIBIITNE KOTUde-
CTBa 4ero-1ubo, Win Kakue-HuOy b Hayd-
HbI€ BEIYUCIIEHUS;

[ ]

BbBIpA’)KEHO B 9KCIIOHEHIMAJIbHOM IIp€N-
CTaBJICHUU, TO €CTh:

— PaBHO HEKOMY PallMOHAJIILHOMY YMC-
JIy, YMHOXeHHOMY Ha 10 B Kakoi-To
1IeJION CTeIleHU;

— 3AIUCAHO C IOMOIIBIO CHMBOJIA IKCIIO-
HeHThl E B popme oEP, rae:

— PpaluoOHAaNIbHOE IHCIO O, Ha3bIBaeMoOe
MAHMUCCOT], BBIPAKaeT 3HaJYaIne nud-
PBI B IECATUIHOM 3aMTUCH IUCII;

—  HeJoe 9ucio 3, HazbIBaeMoe HOPAOKOM,
BBIP@)KAET CTEeIeHb JECATKHU;

— W MAaHTHCCA, U MOPANOK MOTYT UMETh
no60it 3HaK, Hampumep 2.5E2 =
= 2.5%10?= 250 (maHTHCCa paBHa 2.5, a
mopsmoK — 2), Ho —2.5E-2 = —2.5%
%1072 =-0.025;
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Ta6nuua 3.9. [leiicTBUTENIbHbIE YNCIIOBbIE

OnucaHue

DOUBLE PRECISION

Mpepnctasnset cobon Npouns-
BOSMbHOE paumnoHanbHoe npu-
6nXeHne OencTBUTENBLHOMO
4Yucna ¢ nnasaroLLeN TOHKON.
Jlto6oe 4mcno ¢ nnasatoLlemn
TOYKOM XpaHuUTCA B cTon6LeE,
KOTOpbIN criegyeT ykKasblBaTb
Kak FLOAT(precision). Cuuta-
eTcsl, 4YTO BMECTO precision
Hago NOACTaBUTL 3HAYeHUe
TOYHOCTU, HO Bblpa>XXeHHOE He
B KONMYECTBE 3Ha4allmx aecs-
TUYHBIX Undp, a B KonndecTtse
6uToB. TOYHOCTb HE OOMKHA
6bITb MeHblle 1. Makcumanb-
HO JONyCTUMAas BENMYMHA TOY-
HOCTW OMpefenseTcs TeMu or-
paHW4YeHnsaMu, KoTopble
HaknagblBaeT KOHKpeTHas
cvye[

OTOT TN AaHHbIX coBrnapaeT
no CBOEMy OMpefeneHunio

C TMNOM FLOAT, TONMbKO 3A€echb
TOYHOCTb BBOAWUTH HE HaAo,
Tak KakK ee aBTOMaTn4ecku
onpepenseT cama CYB[, To
€CTb NpU yKasaHUn JaHHOro
TUNa He Hafo BBOAMUTL HUKa-
KX aprymeHToB. Yucna tvna
REAL

4acTo Ha3bIBaOT YMcnamm
OfVHapHOWM TOYHOCTU C Mna-
BaloLLEen TOYKOM

OTOT TMN faHHbIX CoBMnadaeT
Nno CBOeMy OnpeneneHnto

C TMnoM FLOAT, TONbKO 3d€ecb
TOYHOCTb BBOAMTL HE HAfO, Tak
KaK ee aBTOMaTU4ecKn onpene-
nset cama CYB[. Bot novemy
TOYHOCTb DOUBLE PRECTSION
B[BOE MPEBbLILLAET TOYHOCTb
REAL (4mcna DOUBLE PRECISION
ellle Ha3bIBalT YncrnaMn OBOW-
HOWM TOYHOCTUM C NnasatoLLemn
TOYKOW). ITO, B 4ACTHOCTU, 03-
HayaeT, 4To NpU yKasaHun OaH-
HOro TUNa He HaJo BBOAWUTL HU-
KaKMX aprymeHToB

nMeeT PUKCUPOBAHHYIO TOYHOCTD, HO He
“MeeT HUKAKOro Maciiraba Kak TaKOBO-
ro, rme:

— Y9YTEeHO, YTO 3HAK U BeJIMYMHA IKCIIO-
HEHTHI ABTOMATHYECKH OIIPEEeNsIOT
MacIirao;

— TOYHOCTH — 3TO IHCIO OMHAPHBIX Gu-
TOB, KOTOPOE HCIIOJIB3YeTCs TSI TOTO,
ITOOBI XPAaHUTh MaHTHUCCY;

— [ npeoOpa3oBaHUs IeCATEPUIHOM
TOYHOCTU B OMHAPHYIO HY>KHO YMHO-
JKATh M[ECATePUIHYI0 TOYHOCTh Ha
3.32193;

— misa npeobpasoBaHus OMHAPHOMN TOY-
HOCTH B IeCATEpPUIHYIO CJIEAyeT YMHO-
JKUTh OMHAPHYIO TOYHOCTB Ha 0.30103
(24 6urta pmaroT 7 3HAKOB TOYHOCTH,
a 53 6ura — 15 3HAKOB TOYHOCTH );

OTHOCHTCS K Of{HOMY K3 THIIOB, [IepedFC-
JIEHHBIX B Ta0J1. 3.9.

He 3aknto4aiTe 41CNOBbIE 3HAYEHUA B Ka-
BbIYKN.

= o

(=)

[leNCTBUTENBHBIMW YUCNOBLIMI TUNAMW [aH-
HbIX B paccMaTprBaeMblx kommepyeckux CYB
ABNAOTCA:

m Microsoft Access — single, double;
m  Microsoft SQL Server — float, real;

m QOracle - float, real, double
precision, number;

m MySQL - float, real, double preci-
sion;

m PostgreSQL - real, double precision.




84 | OcHosbl SQL

KanenpapHbie TUNbI fAaHHbIX

J7st oTo6paskeHUsT NAaThl U BPEMEHU CYTOK

CJIeflyeT IPUMEHSTh KaJeH/aPHbIe THIIbI TaH-

HbIX (Datetime). 3Ha4ueHus, oTHOCAIINECS

K OTHOMY W3 KaJICHIAPHBIX TUIIOB, OTJIMYA-

I0TCSI CIEAYIOIIUMHY XapaKTePUCTUKAMU:

B BpeMs PacCIUTHIBACTCS IO OTHOIIEHUIO
K CKOOPIMHHPOBAHHOMY BCEMHPHOMY
Bpemenu (UTC; Universal Coordinated
Time), KoTOpOe paHblile HA3bIBATIOCH Bpe-
MeHeM 110 I'punBHuy (Greenwich Mean
Time). DTo BpeMsI COOTBETCTBYET CIIELy-
orremMy TpeboBaHuio craHmapra SQL-92:
kaxpoMy ceancy SQL mo ymosdanuio
COIIOCTaBJIeH HEKHUI CIBUT IO BpeMeHHU
ot UTC, 4T06BI OH YYUTHIBAJICS IIPHU OII-
penesleHNY Hadajla U KOHIIA KaXKIOTo ce-
aHca (HampuMep, HOPMAJIbHBINA CABUT

Ta6nuuya 3.10. KaneHaapHble TUNbI JaHHbIX

reorpaduyeckoit 3061 ot UTC mis Can-
Opannucko (Kanudopuus) pasen —8 ua-
COB);

naTa (OpPMUPYETCS B COOTBETCTBHU C IIpa-
Brlamu ['puropmanckoro KajaeHmaaps (Bce
xommepdeckue CYDB]I, paccmatpuBaeMble
B HAaCTOAIIEM U3OaHNUU, HE IIPU3HAIOT OaT,
PacCINTAaHHBIX II0 IPYTUM KaJIeHZIAPsIM);

pacdeT 3HaUYe€HUI BPeMEHM OCHOBAaH Ha
24-gacoBoM ¢opmaTe, KOTOPBI MHOIAA
Ha3bIBAIOT BOCHHBIM (IIPUMEHSITE 060~
sHauenne 13:00, a we 1:00 PM);

CMBICITOBBIE COCTABJIAIOIINE IAThI pasfie-
sstotcest neducamu (-), a CMBICJIOBBIE CO-
CTaBIAIOIINE BPEMEHH — IBOETOIHEM (:);
m060e M3 PacCMaTPUBAEMBIX 3HAYEHUI
OTHOCHTCS K OTHOMY U3 THUIIOB, IPHBEICH-
HBIX B Tab1. 3.10.

Tun paHHbIX OnucaHue

pPacCMOTPEHHbIX nonen

DATE Tun gaHHbIX Ons oTo6paXkeHWs AaTbl. Kaxgoe 3HayeHve AaHHbIX 3TOro Tvna Xxpa-
HUTCS B CTONOLE, KOTOPbIN CriepyeT onucatb Kak DATE, UMEET TpU LIeNoYnCneH-
HbIX nons (YEAR, MONTH, DAY), dpopmart yyyy-mm-dd v obLuyto anvHy, pasHyto 10.
Hanpumep, 2002-06-14 o3Ha4aeT 14 uioHa 2002 roga. Mpu ykasaHum 3TOro Tmna
OaHHbIX He TpebyeTca BBOAUTL HUKaKWX apryMeHTOB

TIME Tvn paHHbIX ONs 0TOB6paXeHWs BpeMeHn cyTok. Kaxpaoe 3HayeHwe [faHHbIX
3TOr0 TWUMa XpaHUTCs B CTOnb6Le, KOTOPOMY credyeT nMpuUCBOUTb Tun TIME, ume-
eT TpU LenoymncneHHblx nons (HOUR, MINUTE, SECOND), cpopmat hh:mm:ss n 06-
Lyl0 OJIMHY, paBHYlO0 8 3HaKoB, BKMo4Yasa fAsoetouns. Hanpumep, 22:06:57 03-
HayaeT 22 yaca, 6 MuHYT, 57 cekyHA. [ns 3Toro Tvna AaHHbIX He TpebyeTcs
BBOAWTb HUKaKMUX apryMeHTOB, HO Bbl MOXETe BBECTU 3HAYEHME OJHOr0 Heo-
6A3aTenbLHOr0 aprymeHTa TIME(To4HocTh), YTOObI 3afaTb OONMU ceKyHAbl. Bmec-
TO HeobA3aTesIbHOro aprymMeHTa TOYHOCTb CrnepfyeT BBOAUTb HaTypasibHble
yucna, uMes B BUAY HEOOXOOMMOE YUCNO AECATUYHBbIX pas3psanoB B 3anucu
OpO6HON YacTn CeKyHAbl. YICHO, YTO TOYHOCTb HE MOXET ObITb MeHbLue 0.
MakcrMManbsHO OOonycTUMOE 3HAa4YeHWe TOYHOCTM 3aBUCUT OT BblGOpa KOHKPET-
Hov CYB[, HO MMHUMasbHOE 3Ha4YeHUe Cpeay MakCUMasibHO AOMNYCTUMbIX
3Ha4veHu To4YHocTn nNo MHoxecTBy Tex CYB[, koTopble paccmarpusaroTcs
B HacTosiLen KHure, paBHo 6. MNons HOUR 1 MINUTE npeAcTaBnsioT cO60M HaTy-
panbHbie 4ucna, a none SECOND — paumoHanbHOe YMCNo B BUAE OEeCATUYHOMN
Opobu. dopmat 3Ha4YeHUIn NPOU3BOJSILHOIO CTONbLA, Yer TUM JaHHbIX onpepe-
NneH Kak TIME, — 310 hh:mm:ss.ssss..., rae hh o6o3Ha4aeT 2 3Haka nons HOUR,
mm — 2 3Haka nonsa MINUTE, SS.SSSS... — 3HaKu B 3anncu 3HadyeHus nons
SECOND (mnuHa 3HayeHus ctonbua TIME paBHa 8 3Hakam, BK/oYas OBOETOHMSA U,
BO3MOXHO, €Lle OfHO [ABOETOYME U KakOe-TO YUCNO 3HAKOB B APOGHOW YacTu
cekyHApl). BoT npumep 3HaveHus nons TIME ¢ OPOGHOW YacTblo CEeKyHObI:
22:06:57.13333. B 1abn. 3.11 nepevncneHsl o6nactu onyCTUMbIX 3HA4YeHUN
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Ta6nuua 3.10. KaneHaapHble TUNbl AaHHbIX (OKOHYaHMe)

Tun paHHbIX

OnucaHue

TIMESTAMP

TIME WITH TIME ZONE

TIMESTAMP WITH TIME ZONE

MpenctaBnseT co6o KOMOMHALMIO 3HAYEHUA AaHHbIX Tuna DATE 1 3Hade-
HUSA OaHHbIX TUna TIME, pasfeneHHbix npobenom. dopmart faHHOro Tuna
TakoB: yyyy-mm-dd hh:mm:ss. O6wasn anvHa nioboro 3Ha4eHns 3Toro Tuna
pasHa 19 3HakoB, Hanpumep, 2002-06-14 22:06:57 cooTBeTCTBYeT pac-
cmaTtpvBaemMomMy hopmaty u o3HadaeT 22 yaca, 6 MUHyT, 57 cekyHg,

14 wions, 2002 ropa. CospaBas ctonb6el, Tvna TIMESTAMP, Bbl MOXETe 3a-
haTb OOVH HeobsA3aTenbHbI napameTp — TIMESTAMP(ToyHocTs). BmecTo
Heob6s3aTeNbHOr0 aprymMmeHTa TO4YHOCTL CrnefyeT BBOAUTb HaTypasbHble
yucna, Mmes B BUAYy Heo6X0aMMoe BaM HYUCNO AEeCATUYHbIX paspsaoB B 3a-
nucy ppobHon Yactu cekyHabl. O4EBUIOHO, YTO TOYHOCTH HE MOXET 6bITb
MeHbLue 0. MakcumanbHO AONyCTUMOE 3HaYeHne TOYHOCTM 3aBUCUT OT Bbl-
60pa KoHkpeTHoW CYB[, HO MUHMMAarnbHOE 3Ha4YeHne Cpeay MakCumarnbHO
DONYCTMMbIX 3Ha4YeHWIn ToYHOCTM No MHoXecTBy Tex CYB[, koTopble pac-
CMaTpuvBaloTCa B HaCTOsILLEN KHWUre, paBHo 6. Torga dopmart n3amMeHuTcs Ha
yyyy-mm-dd hh:mm:ss.ssss..., AnnHa 3Ha4veHus ctonbua TIMESTAMP paBHa
20 3HakaM, BKo4Yas ABOETO4MA U, BO3MOXHO, eLle OfHO ABOETO4ME U Ka-
KOE-TO YMCNO 3HAKOB B APOOGHOW YacTu CEeKyHObI

Bo Bcem akBMBaneHTeH Tuny TIME, TONMbKO ero dhopmat BkoYaeT [onosn-
HUTenbHoe nomne TIME_ZONE_OFFSET, YTOObl NOKa3blBaTb OTK/IOHEHWE OT
UTC B 4yacax. 310 none ocobeHHoe. [leno B ToM, 4TO ero cdopmat co-
BnajaeT ¢ hopMaToM He Moss, a Lenoro MHTepBasbHOro TUNa AaHHbIX —
INTERVAL HOUR TO MINUTE (MHTepBarnbl ANMHOW, BbIPaXEHHOW B 4Yacax, C BO3-
MOXHbIM [O6ABKOM, BbIPaXXEHHbIM B MWHYTax) — U MOXET CopepxaTb
3Ha4YeHus, ykasaHHble B Tabn. 3.11 (cMm. cnepyowwmin pasgen). Ytobsl
BBECTW N060Ee 3HayeHue B cTonbeL, Yel TN gaHHbIX TIME WITH TIME ZONE,
BaM N8 NPUCBOEHNA Kakoro-HMbyab 3Ha4YeHusi Balleh BPEMEHHOM 30He
(TO ecTb BallemMy 4acoBOMY MOSICY) HAAO MPUCOEAMHUTL K MPeAnoXeHUo
Ana dopmarta TMna AaHHbiX TIME npepnoxeHne AT TIME ZONE
time_zone_offset. BOT npumep 3apaHus 3HaveHus ctonbéua TIME WITH TIME
ZONE: 22:06:57 AT TIME ZONE -08:00. 9710 03Ha4aeT 22 vaca, 06 MUHYT,
57 cekyHO, MEeCTHOro BpeMeHMu, KOTopoMy cooTBeTcTByeT casur ot UTC,
paBHbI -8 yacoB 00 MuHYT. Bbl MoxeTe MogmndmumpoBaTe dopmat TIME
npepnioxeHvem AT LOCAL. B aTom cnyyae Bbl coobLute cucteme, 4To
Balla BPEMEHHas 30Ha COOTBETCTBYET TOMW, KOTOpas yCTaHOBMEHa ANs
TEKYLLIero ceaHca Kak 3oHa rno ymon4yanuio. Ecnn npepnoxenue AT ony-
LLIEHO, CYMTAETCs, 4TO ANSA BCEX 3HAYEHWIN BPEMEHW JaHHOro cronbéua
3TOro TNa AaHHbIX MO YMOMYaHWIO 3afjaHo AT LOCAL

Bo BceM akBuBaneHTeH Tuny TIMESTAMP, TOSIbKO €ro hopMat COLEPXWT 0-
nonHuTenbHoe none TIME_ZONE_OFFSET, 4ToGbl NMokasbiBaTb OTK/IOHEHME OT
UTC B yacax. CuHTakcuc 3aecb TOT Xe, YTO W Ana Tuna AaHHbIX TIME WITH
TIME ZONE, TONbKO Tenepb BaM HaQo eLle BKM4YaTh B 3HA4YeHWe ctonéua
Kakyto-HMbyap garty, Hanpumep: 2002-06-14 22:06:57 AT TIME ZONE —
08:00
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0 TOM, KaK onpefenuTb CUCTEMHOE BpeMs,
pacckasblBaeTCs B pasaene «/A3sneyeHue 3Ha-
YeHUI TeKyLLMX [aTbl U BPEMEHW» rnasbl 5.

Mo>XHO CpaBHMBATH 3HAYEHUS JaTbl U BPEME-
HW, €CNM B UX hopMaTbl BKIKOYEHBI OHN 1 TE
xe nons. O ToM, Kak 370 cfenarb, pacckasbl-
BaeTcs B rnase 4 (pasgen «dunbrpaums CTpok
¢ nomowbio npeanoxenus WHERE») u B
rnase 5 (pasgen «Onepauum ¢ AaHHLIMK AATbl
1 BPEMEHU»).

Mone SECOND MOXeT NPUHUMATb 3HA4eHUs
0o 61.999... BkntounTenbHo, a He 59.999,
YTO, Ka3anocb Obl, 6CTECTBEHHEE. 3TO Che-
NTAaHO 18 TOro, 4ToObl B 3HA4YEHME KAKOW-
HUOYAb KOHKPETHOW MUHYTbI (XOTS 3Ta Ha-
A0BHOCTb BO3HMKAET PEAKO U TOMbKO B Che-
LMaNbHbIX CNy4asx) MOXHO 6bIf0 BBOAUTb
TaK Ha3blBaeMble CEKYH[Ibl MEPECKOKa, KOTO-
pble, B CBOK 04epefb, HY>XHbl AnS TOro,
4TO6bl CUHXPOHM3MPOBATb 3EMHbIE 4acbl
C TaK Ha3blBaeMbIM 3BE3JHbIM BPEMEHEM
(cywecTByeT onpefeneHHas MorpeLHocTb,
NOCKONbKY Ha 060pOT 3eMnn BOKPYr OCK Tpe-
OyeTCs MPUMEPHO (A He TOYHO) 24 yaca, a Ha
060poT 3emnm BoKpyr ConHua — 365 cyTok).
Monsa twna DATETIME M MX AONYCTUMbIe
3Ha4eHNs npueeneHsl B Tabn. 3.11.

Y1060 nony4nTb NPoOn3BONIbHYID KOHCTAHTY
(7uTepan) patbl M BPEMEHW, HameyataiTe
CHayana uMa KOHKPETHOro Tuna JaHHbIX
[aTbl N BPEMEHU, NOTOM Npo6en, 3aTemM 3Ha-
YeHMEe HY)KHON BaM KOHCTaHTbI B OJINHAPHbIX
KaBblyKax, Hanpumep: DATE ‘yyyy-mm-dd’,
mnu TIME  “hh:mm:ss’, unu TIMESTAMP
“yyyy-mm-dd hh:mm:ss’.

SQL-92 He BocnpuHMMaeT AaTbl 06paTHOro
NCTOPMYECKOro oTcyeTa (TO ecTb 40 HOBOIA
3pbI/A0 POXAECTBAa XPUCTOBA, B aHMINACKOM
o6o3Ha4yenun — B.C.E/B.C), Ho Bawa CYB[
BMOSIHE MOXET BOCMPUHMMATL M 06pabathl-
BaTb UX.

Tabnuua 3.11. Mons Tuna DATETIME
1 UX JONYCTUMbIE 3HA4EHNA

Mone WHTepBan gonycTumbIx
3HayYeHun

YEAR ot 0001 go 9999

MONTH ot 01 po 12

DAY ot 01 po 31

HOUR ot 00 go 23

MINUTE ot 00 go 59

SECOND ot 00 go 61.999...
(cm. coBeTbl)

TIME_ZONE_OFFSET ot -12:59 pgo +13:00
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OTmeTku BpemeHu (timestamp) YacTo npumeHs-
10T [191 TOr0, 4TOBbI CTPOUTb YHUKANbHbIE KITH0-
4u, UNKU And Toro, 4To6bl NOMETUTb COBLITUA,
CBAA3aHHbIE CO CTPOKOIA, B KOTOPYIO Takas OT-
MeTKa BXOAWT B Ka4ecTBe CTonbua (Hanpumep,
B LeNsX perucpaumuy Kakux-1o cobbITuii).

B npumeHeHnu Tuna AaHHbIX TIME WITH
TIME ZONE HEeT HMKAKOro pe3oHa, MOCKONbKY
4acoBble Nosca caMit N0 cebe He UMEHT HU-
KaKoro CMbICna, ecnit ToNbKO OHW He CBfi3a-
Hbl C KOHKPETHOIA Aatoil. [eno B TOM, 470
coBurn vacoBbix nosicoB ot UTC 3aBmcAaT oOT
BPEMEHM rofa, B TOM YKUCME U OT TaK Ha3bl-
BAaeMOro Ce30HHOro BpeMeHu. [o3aTomy, ecnu
Haf0 y4uTtbiBaTh casur ot UTC, ucnonb3yinre
TUN JaHHbIX TIMESTAMP WITH TIME ZONE.

¢ KaneHnapHbIMM TMNamy JJaHHbIX B paccmaTpu-
éﬂ BaeMbIx Kommepyeckux CYB[] sBnstoTcs:

m Microsoft Access — date/time;

m Microsoft SQL Server - datetime,
smalldatetime;

m Oracle — date, timestamp;
MySQL - date, time, datetime, time-
stamp;

m PostgreSQL - date, time, timestamp.

Kommepyeckne CYBJ[] no3sonstoT BBOAMTb
JlaHHble B CreayroLmx hopmarax:

B MecAU-eHb-rof;
B JIeHb-MecsL-rof;
B 1l HEKOTOPbIX APYriX.

Te xe CYB[] no3BoNSOT NPUMEHSITL NPU BBO-
e 24-4acoson unu 12-4acoBsoii chopmar (Bpe-
ms AM/PM). Mpu 3TOM Haio UMETH B BULY, HTO
MHoraa hopmar BBOAA MOXET OTAMYATLCS OT
chopmara oTo6paxKeHms.

B CYB[ Microsoft Access 3aknioyaiite nute-
panbl [aThbl 1 BPEMEHW B pelleTKn #, a He
B KaBblYKi, W Onyckamte npedukc B BUae
VMEHM TUNa [aHHbIX.

B CYB[ Microsoft SQL Server npu 3anucu
NNTepanoB AaThl 1 BpEMEHN OnycKaiTe npe-
(huKc B BUIE MUMEHU TWUNA JAHHBbIX.
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WuTepBanbHble
TUNbI AAHHBIX

B OTHOLLEHMN MHTEPBAMbHbIX JAHHbLIX KOM-

@ mepyeckue CYB[], paccmarpuBaemble B 37O
KHUre, COOTBETCTBYIOT cTaHAapTy SQL-92 He
6onee 4em mMecTamu. [leno B TOM, YTO HEKO-
Topble Kommepyeckune CYB[] mumetoT cBow
co6CTBeHHbIe, He nognagatroiume nop SQL-92
TUNbI MHTEPBANbHbLIX [aHHbLIX, U CBOW COO-
CTBEHHbIE, He onpeaeneHHble B SQL-92 chyHk-
LK, KOTOPbIE BbIYMCNIAOT MHTEPBANbI 1 NPO-
13BOJAT BCE apudMeTUyeckue [encTBus
C [JaHHbIMW [aTbl 1 BpemMeHU. M03ToMy B Ha-
CTOSAILLEM pa3fene NPUBOLMUTCS CMpaBOYHas
nHpopmauus.

MHTepBanbHbIE TUIBI IAHHBIX CJIEflyeT P~
MEHSTh IJIS TOTO, 9YTOOBI 0603HAYaTh pac-
CTOSIHME MEXKIY JaTaMU WM OBYMs OTMeET-
KaMU BpeMeHU CyToK. IIpousBonpHOe uH-
mepBanvroe 3HA4eHUe OTIMYAETCS CIENYIO-
IIMMU XapaKTepPUCTUKAMU:

B XpaHUT KOJIMYECTBEHHYIO MEPY IIPOMEXYT-
Ka BpPeMEHM MEXKOy OBYMs 3HaYCHUSMHU
TAThI WJIN/Y BPEMEHU CYTOK TaK, 9TO €CIIH
Bbl BBIUTETE U3 OFHOIO 3HAYEHUS IPYTOE,
TO TIOYYUTE ITOT CAMblil HHTEPBaJ (Ha-
npumep, mexay 09:00 u 13:00 naTepsan
cocrasisieT 04:30, To ecTb 4 yaca 30 MUHYT);

B IPUMEHSIETCS IS TOTO, YTOOBI OpPraHU30-
BBIBATD MIPHUpAIIeHNE KAKOTO-HUOYIb 3Ha-
YeHWsI JAThl WJIN/U BpeMeHH (CM. B IJ1aBe 5
pasmen «Omepanuu ¢ JaHHBIMH JaThl U
BpEMEHM»);

m ero GopMar COMEPIKUT Te Ke CaMble TOJIs,
yto 1 Tur DATETIME (to ects YEAR, HOUR,
SECOND u T.71.), U Te 5Ke CaMble pas3fesIuTe-
JIA, 9YTO U TUIIBI 0AaTHhI 1 BpeMeHI/I, HO 9UC-
JIEHHble 3HAYEHUs, KOTOPbIE BBOMSITCA
B OTH I10JIST, MOTYT IIPEABAPSTHCS FIIH 3Ha-
KOM «+» (BIIepem), WuIK 3HAKOM «-» (Ha-
3a71), 9TOOBI ITOKa3aTh COOTBETCTBUE Ha-
MpaBJIeHUN KOHKPETHOTO WHTEepBaia
¥ OCH BpEMEHU;

B pUMeEeT OTHOIIEHUE K CIEAYIOIUM ABYM

YPOBHAM U3MEPEHUA BPEMEHU!

— wumHTepBan Year-month (roa-mecsir) Bbl-
paXXeH B TONax W IOJHOM KOJIMYECTBE
MeCHIIEB;

— wuHTepBan Day-time (mHEBHOE Bpems)
BBIP@KEH B MHAX, YacaX, MHHYTax
U CeKyH/aX;

B ero KBaHI/I(i)I/IKaTOP MOXET COCTOATH U3

€IMHCTBEHHOIO OIS WA U3 HECKOJIBKHUX
ToJIeN, IIPUYEM:

— OJHOIIOJICBO KBaNU(MUKATOP yKasbl-
BaeTcd Kak YEAR, miam MONTH, mam DAY,
ninu HOUR, wim SECOND, 4To6BI mpo-
M3BOJIBHBIA OMHOIIOJNEBON CcTOI0EI,
omnpeneneHHblii kak INTERVAL HOUR,
CMOT 6BI COIePKaTh NHTEPBAJIbI HAIIO-
nobue «4 daca» WA «25 9aCOB»;

— MHOTOIOJIEBO¥ KBanudukatop 060-
3HayaeTcss B Buue start field TO
end_field, 9ToOBI IPOU3BOJIBHBIN CTOJ-
6er;, ompemenseMbIil KaK, CKaxeM,
INTERVAL DAY TO MINUTE, mor 65 comep-
JKaTb CJIEYIOLIMEe UHTEPBAJIBL: «2 IHA,
5 4acos, 10 MunyT>, Ie:

— BMecto start_field 6ymer nmpocrasite-
Ho miu noJie YEAR, miu mmone MONTH, man
nosie DAY, unu nosie HOUR, unu mose
MINUTE;

— BMecTo end_field 6ymer mpocraBieHo
niu 1ose YEAR, niau mose MONTH, mian
nose DAY, miau mose HOUR, miu molte
MINUTE, mam mome SECOND, 4TOOBI
end_field ompenensano 3aBefoMO He-
60NIBIIYIO eNUHUIY U3MEpPEHUs Bpe-
MEHM IO CpaBHEHMIO ¢ start_field;

m dopmar 1060r0 OTHOIIOIEBOTO CTOIOIA

MOXKET BKJIIOYaTh 3HAYeHHe TOYHOCTH,
orpefieIsIoree IIHY (TO eCTh KOJIMIecT-
BO IIO3UIMIA I 3HAKOB) eMHCTBEHHOTIO
monst (mampumep, INTERVAL HOUR(2)),
mpugeM:




HTepBanbHble TUMbI AaHHbLIX | 89

Tabnuua 3.12. ViHTepBanbHble TUMbI JaHHbIX

Tun

OnucaHue

Year-month

Day-time

OTn WHTepBanbl cogepXxart unm He-
KO€ 3Ha4yeHue B rogax, uim B Mecs-
uax, unu B rogax n mecsauax. fonyc-
TUMbIMM TUNamMu CTON6GLOB Ans
TakKnx MHTepBanoB SABNAOTCA:
INTERVAL YEAR,

INTERVAL YEAR(ToYHOCTD),

INTERVAL MONTH,

INTERVAL MONTH( ToYHOCTb ),

INTERVAL YEAR TO MONTH,

INTERVAL YEAR(To4HOCTH) TO MONTH

OTK MHTepBanbl MOryT cofepXartb
3HaYeHus, BblPaXEHHbIE B HEKOM
KOMOVHALUMN OHEN, YacoB, MUHYTU
cekyHA. HekoTopble 3 gonycTumMbIX
TMNOB CTOMBLOB AN TaKUX
VIHTepBarsos:

INTERVAL MINUTE, INTERVAL

DAY (TOYHOCTb),

INTERVAL DAY TO HOUR,

INTERVAL DAY(ToyHoCTh) TO SECOND,
INTERVAL MINUTE(To4HOCTb) TO SECOND
(apobHaa TOYHOCTb)

€CJIM 3Ha4YeHUe TOYHOCTH OIYIIEHO,
CUCTEMa 10 YMOJIYAaHHUIO CIUTAET €ro
PaBHBIM 2;

€CJIM eIUHCTBEHHOE 1101 — 3T0 SECOND,
ero opMaT MOXeET IOMOJHUTEIBHO
BKJIIOYATh ellle ¥ 3HadeHue TPOOHOI
TOYHOCTH, 3alKCbIBaeMoe mpu ¢op-
MAaTHPOBAHKU T10JIsL Yepe3 3aIATYIO [10C-
Jie TIepPBOTO 3HAYEHUsI TOYHOCTH, U OII-
pemeleHHOe KOMMYIEeCTBO HECSITUIHBIX
IOJIeit CEKYH/IBI CIIPaBa OT AECSITUIHOM
TOYKU (IO YMOJIYaHUIO 3Ta APOOHAs
TOYHOCTB CIUTACTCS PABHOI! 6), HAIIPU-
mep INTERVAL SECOND (5, 2);

m dopmat 11060ro MHOTOIIOIBHOTO CTOJO-
11a MOKeT OBITh TOYHBIM KaK [UId start_-
field, Tak u g end_field (eciu TonbKO
end_field — aTto me SECOND, HO TOTHmA
y end_field mosxeT 6bITH npoOHas TOY-
HOCTB), Hampumep INTERVAL DAY(3) TO
MINUTE mam INTERVAL MINUTE(2) TO SE-
COND(4);

B OTHOCHUTCS K OJHOMY K3 THIIOB, [IEPEYUC-
JICHHBIX B Ta0OJ1. 3.12.

C

H106bI NONYYUTL UHTEPBANbHBIN NTUTEPAN, Ha-
nevartamte INTERVAL, npo6en, UHTepBanbHOe
3Ha4eHMe B OJJNHAPHBIX KaBbIYKaX, HANPUMEP:
INTERVAL "15-3' [nf WHTepBana, paBHoro
15 rogam u 3 mecsuam B Oyayliem, wunm
INTERVAL '-22:06:5.5" gna uHtepsana
22 yaca, 6 MUHYT 1 5,5 CekyHbl TOMY Ha3af.

NHTepBanbHLIMM TUNAMKM LaHHbIX B paccMar-
puBaembIx kommepyecknx CYB[] aenstoTcs:
m Microsoft Access — He NOAAepKMBaET,
Microsoft SQL Server — He NOANEPXNBAET;
Oracle — Interval;

MySQL - He noaaepxuBaer,;
PostgreSQL — Interval.
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3uayenume null

Yro6bI KaK-TO OTOOPA3UTH OTCYTCTBYIOIIIIE
WU HeM3BeCTHBIE TAaHHBIE, BBl MOYKETE BOC-
oJI630BaThCst 3HadeHneM null. OHO mMeer
CIIenyIolre XapaKTePUCTHKH:

m B xomaHmax SQL xiroueBoe ciioBo NULL
npencTaBisier 3Hadenve null;

® 3HaveHue null IpUMEHSIIOT BMECTO TAKOTO
3HaYeHUsI, KOTOPOE HEM3BECTHO, HUKOTIA
He 6yfeT U3BeCTHO min OyIeT U3BECTHO
mo3xe 60 BOOOIIe HEMPUEMIIEMO IO
KaKOW-TO IIPUIMHE;

m 3xauvenwue null — aTo He HOMB, He mycTast
crpoka (') u He cTpoka mpobesnos (B OT-
notnennu Oracle yTBepskeHre 0 IyCTHIX
CTPOKaxX HEBEPHO; CM. IPUMETAHUE C TIO-
meTkoit DBMS B KoHIle 3TOrO pasmena).
Hanpumep, ecnu kakoe-TO 3HaUY€HUE CTOI-
6ua price paBHO NULL, 9TO CBUIETEIBLCTBY-
€T O TOM, 4TO IIeHa [10Ka He N3BECTHA WK
He oIIpefeieHa, a HE O TOM, YTO HEKHUI
TOBap BOOOIIe He UMeeT HUKAKOU I[eHbI
WM eTo [[eHa PaBHA HYIIIO;

m 3HaveHue null He IpUHAIIEKUT HU K Ka-
KOMY THITy IaHHBIX, U IO3TOMY €T0 MOX-
HO 3aImcaTth B J1060i croibelr, 3a UC-
KIIIOYEeHHEM TeX, KOTOpPble OIIpe/ieeHbI
kak NOT NULL (cm. pasmen «3ampet 3Hade-
uwst null ¢ nomompio orpanndenus NOT
NULL» B riiaBse 10);

m 3navenue null MoskHO IpU HEOO6XOTMMOC-
TU HAMTU U UAeHTUPUIUPOBATE IIPEMJIO-
xerreM 1S NULL (cm. pasmen «[IpoBepka
Ha 3HaveHue null c momompio omeparopa
ISNULL» B rnaBe 4);

m 3uauvenwus null He paBHBI ApyT Apyry. [o-
9TOMY BbI HE CMOJKETE OIPEeIUTh, COOT-
BETCTBYET JIX KaKoe-HuOyIb 3HaueHue null
Ipyromy 3HaueHUIO B Bairieir 6ase. Mure-
PECHO, 9TO IMEHHO 9Ta CUTYaLUsI TI03BOJISI-

eT IOCTPOUTH MOJIeJIb TPEX3HAYHOM JIOTH-
k1 (cM. pasmen «KombuHupoBaHue ycio-
BUI ¢ moMoInbio orrepatopoB AND, OR
NOT» B riase 4);

XOTs1 HM OfHO 3HavyeHwe null He paBHO
HHUKaKOMY Ipyromy sHadenuto null, mpen-
soxeHue DISTINCT BocnpuHUMaeT Bce
snavenus null B 11060M POU3BOIHHO BBI-
6paHHOM CTOJIOIE KaK KOIUU OIHOTO
¥ TOTO Ke 3HadeHus (CM. pasmen «Ymaie-
HUe MTOBTOPSIOIIUXCS CTPOK C IOMOIIIBIO
ximogeBoro ciaosa DISTINCT» B riiase 4);

[IPY COPTHPOBKE IPOU3BOIBHOTO CTOJIOIIA,
copeprkamtero NULL, 3T 3HaYeHUA B 3aBU-
cumoctu ot CYB]I, Ha KOTOpPOIT BBI pabo-
taete, OynyT In60 6oblile, THO0 MEHbIIIE
JM060r0 U3 3HAYEHUI 3TOTO CTOJNOIa, He
SIBISTIOTITIX CsT 3HaYeHmssME null (M. pasmen
«CopTHpPOBKA CTPOK C TIOMOIIIBIO TIPEIIO-
sxkeaus ORDER BY» B r1maBe 4);

3ravenus null «pa3MHOKAIOTCsI» B TIPOIIEC-
ce BpIYUCIeHUIL. [lesio B TOM, 4TO pe3yIib-
TaTOM MHOTHX BBIPQ)KEHUI, OIlepauii 1
(pyHKUMIL, B KOTOPBIX €CTh XOTSI 6BI OHO
suagenne null, 6ymer NULL, Hampumep:
(12«NULL)/4 = NULL (cm. rmaBy 5);

(¢yHKIMM arperaToB JaHHBIX, HAIPHUMEP
SUM(), AVG() m MAX(), urHOpupyIoT NULL B
mpolecce BBIYUCJICHHUI (CM. TIaBy 6);

ecyu cTos16el, 10 KOTOPOMY OCYILeCTBIIS-
€Tcs IpyNIIUPOBKa npeninoxenueM GROUP
BY, conep>xut 3Havyenus null, Bce onu 6y-
IYT IIOMEIIEHbI B OIHY OT/IEIBHYIO TPYII-
1y (cM. pasgmern «I'pynnupoBaHue CTPOK €
ucnoab3oBaHueM npeanoxernus GROUP
BY» B rnaBe 6);

suaveHus null BausIoT Ha pe3ynbTaTHI
ob6benuuennit (cM. paspen «Mcmoap3osa-
Hue 0ObeIUHEHNUI» B IIaBe 7);

snavenus null MmoryT cosgaBats mpobite-
MBI B mof3anpocax (cMm. pasmen «3Hade-
uust NULL B monzampocax» B IiiaBe 8).
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SELECT MAX(au_id)
FROM authors
WHERE au_lname = ‘XXX’

MAX(au_id)

Puc. 3.3. Mpumep nonyyvequns 3HaveHus null u3

cTon6ua, ANnst KOTOPOro 3TV 3HAYEHUA HELOMYCTUMbI

npocos.

InTb NULL, Ha3blBAETCA 0OHY/IAEMbIM.

06pa3oMm, OTCyTCTBUE 3HAYEHUS.

Mbl nepedncnnIu Nulib Manyt 4acTb Npo-
“ 6/1EM 1 CNOXHOCTEN, CBA3AHHbIX CO 3HAYEHU-
amu null. imes B BUZY 31 NPOBNEMBI, HEKO-
TOpble M3BECTHbIE CheLnanncTbl No 6asam
AaHHbIX PEKOMEHIYIOT He MPUMEHSTb 3HaYe-
Hus null, a CNONb30BaTh Kakne-HMOYdb 3Ha-
YEHWS N0 YMONYAHWIO UK 60Nee CNOXHbIE
CXeMbl 3aMeLLeHNs OTCYTCTBYHOLUMX AAHHBbIX.
OmHako CyLIeCTBYHOT 3aja4u, ANs peLleHus
KOTOPbIX 3HadeHus null Heobxogumsbl. [lo-
3TOMY HacToswme npodeccruoHansbl, XoTa n
HEe MCKIKYaloT NpUMeEHeHNe 3HadeHwnii null
COBCEM, CTapaloTca Aenatb 3T0 Kak MOXHO
pexe. OTctofa BbIBOA: ecnn 3HaveHus null
NPUMEHSIOTCA, OYAbTe NpefenbHO 0CTOPOX-
HbIMW NPW WHTEpNpeTauun pes3ynbLTaToB 3a-

[JononHuTensHasn MHGOpMALMS O 3HAYEHUAX
" null npusoguTcs B pasgenax «fposepka Ha
3Ha4yeHue null ¢ ncnonb3oBaHnem OyHKLNN
COALESCE()» n «CpaBHeHue BbIpaXeHuii ¢
nomouibto doyHkumm NULLIF()» rnasbl 5.

“ Jlto6oit cTon6eL, B KOTOPbIiA pa3peLleHo BBO-

TepMuH HyneBoe 3Ha4eHne NO OTHOLUEHWIO
“ K 3HadeHuto null ABNAETCA HEKOPPEKTHbIM
1 MOXXET NPUBECTM K OLUNOKaM. [TOMHUTE, 4TO
no6oe 3HaveHne null NoKasbiBaeT, rMaBHbIM

He ynoTpebnsante Knto4eBoe C€noBO NULL
B KaBblykax. VHaye Bawa CYB[] uHTepnpetn-
pYyeT ero Kak CTpoky cumBonoB "NULL ', a He
Kak 3Ha4eHue null.

3HayeHme null MOXXHO MONYYUTL Jaxe U3
cTon6ua, KOTOPbIA He ABNAETCA 0OHYNAEMbIM
(T0 ecTb ABNsETCA HEOOHYNAeMbIM). PaccmoT-
pum, Hanpumep, puc. 3.3. 3aecb cTonbel
au_id Tabnuubl authors He SBASETCA 06HY-
NfeMbIM, HO KOoMaHza SELECT Bo3Bpaiiaet
NULL B Ka4yecTBE MaKCUManbHOr0 au_id.

| dopmar npeacTaBneHus 3HaueHmin null, Bos-

HUKAIOLLMX KaK pe3ynbTar Kakoi-nm6o onepa-
LUK, OTNINYHABTCSA B PA3NMYHbIX KOMMEPHECKIX
CYB[]. 3Tn 3Ha4eHMs MOryT BbiTb 0TOOPAXKE-
Hbl KaK NULL, (NULL), <NULL> unn npocto
npo6en. Hekotopble CYB[] npeanoxar Bam
CaMOCTOATENIbHO BbIGpPaTh hopmar oTo6pa-
XKeHUs 3HaveHnid null.

MocnenHss Bepcust CYBJ Oracle pacno3Haet
nycTyto CTPoKy (') Kak 3HadveHue null. B 6y-
JyLLeM 3Ta TPaKTOBKA BMOMHE MOXXET U3Me-
HUTbCA. BoT novemy Oracle pekomeHayeT He
NPUHUMATB MYCTble CTPOKM 3a 3Ha4eHus null.
Kpome TOro, 0TOXJECTBNEHUE MYCTbIX CTPOK U1
3Ha4eHuit null MOXeT co3farb npo6rembl npu
nepeHoce Mexay pasHbiMu GYB[. Bosbmem
Ans npumMepa Hawy Tunosyto 6a3y. Cton6ey,
au_fname Tabnuubl authors onpefenieH Kak
NOT NULL (T0 ecTb Heo6HynsiembIn). B 10 xe
Bpemsa B cpege CYB[ Oracle nms aBTopa
Kellsey (3HauyeHWe NepBMYHOrO KIK4a pPaBHO
AQ6) 3aHeCeHO B BMAe OLMHOYHOrO npo6ena
("), Ho B HekoTOpbIX Apyrux CYB[ ums ato-
ro e aBTopa 6y[eT Y)Ke XpaHUTbCs B Bue
nycTon ctpoku (). MoppobHee 06 y4ebHOI
6a3e [aHHbIX yuTaliTe B pasgene «Hawa tu-
noBas 6a3a AaHHbIX» NaBbl 2.




DLICOD 4AHHILIX

13 NPOHAROALHOH

TALAHUL]

B oroit raBe Mbl 6ymeM M3ydaTh KOMAHIY
SELECT, BBINOJHAIONIYIO OCHOBHYIO 3agady
B SQL, Tak kak 90% paboTel ¢ 6a30¥1 TaHHBIX
3aHMMAIOT BEIOOPKA M MAHUITYJIMPOBAHUE TAH-
HBIMU, OCYILLIECTBIIAEMbIe 3TOU CaMO KOMaH-
IIOH, XOTs1, BOSMOKHO, 1 CWJIBHO YCJIO’KHEHHOM.
Wraxk, komarna SELECT BBIOMpaeT CTPOKH, CTOJT-
OLbI U 3HAYEHMSI U3 ONHOM WM HECKOJIBKUX
Ta6JIAI] IPOM3BOJIBHOM 6a3bl MaHHBIX. [ [puBe-
€M CUHTAKCUC 3TOU KOMAaH/IbL:
SELECT columns

FROM tables

[JOIN joins]

[WHERE search_condition]

[GROUP BY grouping_columns]

[HAVING search_condition]

[ORDER BY sort_columns]
ITockonbKy Kaxkmoe IpeaioskeHue 3[ech UMe-
eT 0CoOBI CMBICI, pasdbepeM UX IO TOPSIIKY:

®m npemyoxenust SELECT, FROM, ORDER BY
u WHERE — B oTOM ri1aBe;

®m npeyioxenus GROUP BY u HAVING — B riaBe 6;

® npepnynoxxenue JOIN — B riase 7.

Hpemne 9€M IIPONOJDKUTH U3YyIE€HUE TEMBI,
HAIIOMHMM, 9TO MOHOWNPWNHHbIM KYPCHBOM BBI-
OEIIAITCA 3aMECHAECMBIC I/IHGHTI/I(l)I/IKaTOPBI
" BBIPpa’K€HUS, 4 B KBaJJpaTHbIE CKOOKU 3aK-
JIIOYAIOTCSA HeoOs3aTeIbHbIE IpeNIOKEHUA

(cM. Bo BBemeHmu nofpasmen «[omonHuTe b-
HbIE COTJIAIIEHUS» ).

ITo ycTaHOBUBIIENCS TPATUIINY U3 BCEX KO-
MaH], 3anpocamu 6yIoeM MHOTZA Ha3bIBaTh
TOJIbKO KOMaHbI SELECT, XO0Ts BIIOJIHE BO3-
MO)XHO, YTO B JJOKYMEHTAIlUH 10 HEKOTO-
pem CYDB/] u B cripaBo4HOI tuTepaType Bce
koMaHAbI SQL MOryT MMeHOBAThCS 3aIlpo-
camu.

OTMeTHuM ellie OOHO: XOTs KoMaHma SELECT
IpefCTaBysieT cOO60 MOIIHBIN UHCTPYMEHT,
OHa HeoITacHa. [{e10 B TOM, ITO ¢ ee ITOMOIITHIO
BBI HE CMO>KeTe HU 10OaBJIATh, HU YIaJISATh, HU
U3MEHATh JaHHbIE U OOBEKTHI JTI060M 6a3nl
MaHHBIX (MPEICTABISIONINE OTACHOCTH HHCT-
PYMEHTBHI OITUCHIBAIOTCS B I71aBe 9).
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Jlnctuur 4.1. Boi6patb ¥ NepevncnuTb Ha3BaHus
rOPOZOB, Ie XMWBYT aBTOPbI, 3aHECEHHbIE B HALLY
TUNoBYt0 6a3y. PesynbTathl CM. Ha puc. 4.1

IED% JIMCTHHI ="——————H

SELECT city
FROM authors;

Bronx

Boulder

San Francisco
San Francisco
New York

Palo Alto
Sarasota

Puc. 4.1. Peaynbrar pa6oTbl Nporpammsl,
npuBefeHHON B nucTuHre 4.1

JInetndr 4.2. Boibpatb 1 nepeyncnnTb UMeHa

11 hamunm aBTOPOB, 3aHECEHHbIX B HALLY TUMOBYIO
6a3y, a TaKXKe Ha3BaHM: LUTATOB M FOPOJ0B,

T OHM XMBYT. Peaynbrathl CM. Ha puc. 4.2

Ei—————— o ———"——y
SELECT au_fname, au_lname, city, state
FROM authors;
au_fname au_lname city state
Sarah Buchman Bronx NY
Wendy Heydemark Boulder c0
Hallie Hull San Francisco CA
Klee Hull San Francisco CA
Christian Kells New York NY
Kellsey Palo Alto CA
Paddy 0'Furniture  Sarasota FL

Puc. 4.2. Pesynsrar paboTsbl nporpaMmmbi,
NpuBeJEHHON B IUCTUHTE 4.2

Bbi6op cTonbuoB
C NOMOLLbI0 NpeaNoXXKeHun
SELECT n FROM

B aTom pasnene paccMaTpUBaETCs POCTE-
mast popma komangsr SELECT. C ee mo-
MOIIIBIO BBl CMOKETE BBIOPATH OFMH CTOJI-
6e11, HECKOJIIBKO CTOJIOIOB UJIU BCE CTOIOIIBI
MPOU3BOJIbHOM Tabiwuilel. [Ipu atom mpen-
noxxenue SELECT mepeuncisier B aToit dop-
Me CTONOIbI, KOTOpPble HAAO IOKAa3aTh, a
npemioxxenue FROM o6o3HavaeT TabIuIy, U3
KOTOPOl CJiefyeT BBIOMpAaTh ITH CaMble
CTONOIIBI.

Bbi6op opHoro cronéua u3 Tabnuubl

Hamneuqaraitre cienyroree (cM. muctunr 4.1 u
puc. 4.1):

SELECT column
FROM table;

IToppasymeBaercs, 4TO:

® unertuduxkaTop column Gymer 3aMeHeH pe-
QIBHBIM FIMEHEM KaKOro-HUOyZIb CTOJIOI3;

m unentuduxaTop table Oymer 3aMeHeH
uMeHeM TabIuIbl, KOTOpas COLEPKUT
cronber column.

Bbi6op HECKONbKMX NPONU3BOJbHBIX
cTon6uoB B 0HON Tabnuue

Crnenyer Hamedatath (CM. JUCTUHT 4.2 U
puc. 4.2):

SELECT columns
FROM table;

ITompasymeBaercs, 4TO:

® upeHTuUdUKATOP Columns OymeT 3aMeHeH
OOHUM WJIN HECKOJIbKUMU pPearbHBIMHU
UMEeHAMH CTOJOIOB, pasneeHHbIMU 3a-
IIATLIMU;
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m unenTuduxatop table Oymer 3aMeHeH MMe-
HEM TaOJIHIIBI, KOTOPAs CONMEPSKUT CTOJIOIBI
columns.

B pesyibrare BBIIOJIHEHUS OCIETHEN KO-
MaH[bl BbIOpaHHBIE CTOJIOIBI OyOyT pac-
[eYaTaHbl B TOM HOPSIKe, B KAKOM OHH ITe-
pedMCIIeHbl B COLUMNS, 2 HE B TOM MOPSJIKE,
B KOTOPOM OHH OIIpeJieJieHbl B Tabuile
table.

Bbi6op Bcex cTon6uos B ogHON Tabnuue

Hamneuarartite crenyroree (cM. TUCTUHT 4.3
puc. 4.3):

SELECT =

FROM table;

[TonpasymeBaeTcst, 4TO BMeCTO table Bbl OfI-
CTaBUTE UMsI KAKOHM-HUOY b peanbHOI Tabim-
IIbL.
B pesynbTaTe BBHIIOMHEHUS 3TON KOMaH/IbI
cronbipl OyayT paciedaTaHbl B TOM IO-
pAZiKe, B KAKOM OHU IIPE/ICTaBJIEHbI B Tab-
uIe.

Jnctuur 4.3. Boibpats 1 nepeyncnuTb Bce CTON6LbI
Tabnuubl authors. Pe3ynbrartbl BbINONHEHUS
MINCTUHIA CM. Ha puc. 4.3

JIMcGTHHr

SELECT =«
FROM authors;

melite B BMAY, 4TO Npu BbIGOPKE CTON6LOB
" 13 TabnuL, 0693aTeNbHLIMU ABASIOTCS TONbKO
npeanoxeHus SELECT u FROM.

CBOWCTBO 3aMKHYTOCTM TabnuL (0 KOTOPOM
“ YNOMUHANOCh B COBETAxX U3 pasgena «Tabnu-
Lbl, CTONG6LbI U CTPOKU» rNaBbl 2) rapaHTupy-
€T, 4TO pesynbtatom 060 KOMaHbI
SELECT 6yaeT Hekas Tabnuua.

Pe3synbrar, nokasaHHblid Ha puc. 4.1, conepXxut
" Qy6NMPOBaHHbIE CTPOKM, NOTOMY YTO B Hallei
TMNOBON 6a3e ecTb [ABa aBTOPA, KMBYLLMX
B CaH-DpaHumcKo. YTobbl yaanuTb ay6nupo-
BaHHbIE CTPOKM, 06paTuTech K pasgeny «Vma-
NeHue MOBTOPSALMXCA CTPOK C MOMOLLbHO
kntoyesoro cnosa DISTINCT» B 3Toi4 rnase.

au_id au_fname  au_lname phone address city state zip

AO1 Sarah Buchman 718-496-7223 75 West 205 St Bronx NY 10468
A02 Wendy Heydemark 303-986-7020 2922 Baseline Rd Boulder (¢[0] 80303
AO3 Hallie Hull 415-549-4278 3800 Waldo Ave, #14F San Francisco  CA 94123
A04 Klee Hull 415-549-4278 3800 Waldo Ave, #14F San Francisco  CA 94123
A0S Christian Kells 212-771-4680 114 Horatio St New York NY 10014
A06 Kellsey 650-836-7128 390 Serra Mall Palo Alto CA 94305
AO7 Paddy 0'Furniture 941-925-0752 1442 Main St Sarasota FL 34236

Puc. 4.3. Pesynbrar paboTel NnporpaMmmbl, NpUBEAEHHON B IUCTUHTE 4.3
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Jinctunr 4.4. Ha3gatb ropof, Wtat u cTpaHy
Kaxaoro magarens

JucTHHr §E§|

SELECT city, state,
FROM publishers;

country

city state country
New York NY USA
San Francisco CA USA
Hamburg NULL Germany
Berkeley CA USA

Puc. 4.4. Pe3ynbrar BbINOSHEHUS KOMaHLBI,
npefcTaBneHHomn B nuctutre 4.4. O6partute
BHMMaHMe, 410 cTon6ey state ang Fepmaqum

He UMeeT CMbICNa (B 3TOIA CTPaHe He LTaThl, a
3emnn). Moatomy B cTonbue state HaNpoTUB
lepmaHnn CTOMT K/04eBOe CNoBO NULL, KOTopoe

B [JaHHOM Cry4ae ABAAETCS MAEHTU(UKATOPOM
3Ha4eHus null, 0TANYAKOLLEroCsa 0T KaKOro-HM6Yab
«HeBMAMMOr0» 3HA4YEHUs, HaNpUMep NYCTOi CTPOKK
UMK CTPOKM Npobenos

Te CTPOKM, KOTOPbIE Bbl NOMy4aeTe B Pe3ynb-
TaTe MCMOJHEHUS HALIWX 3anpoCcoB, MOryT
ObITb YNOPSAO0YEHbI HE TaK, KaK Ha COOTBET-
CTBYIOLLMX PUCYHKaX. YT06bl pasobpartbes, B
4yeM 3[ecb fAeno, obpatutecb K pasgeny
«COpTMPOBKA CTPOK C MOMOLLbIO MPEAnoXe-
Hus ORDER BY» B aT0i1 rnase.

[ns ykazanusa 3HadeHus null B Kakoi-nu6o
Tabnuue unm B KakoM-nu6o pesynbrate Mbl
6yneM NpUMeEHsATb KI4eBoe cnoBo NULL
(cm. pasgen «3HaveHue null» B rmase 3, nu-
cTuHr 4.4 v puc. 4.4).

0 TOM, KaK NpoM3BOAUTbL BbIGOPKY CTONBLOB
13 HECKONbKMX TabnuL, cpasy, pacckasbiBaeT-
cA B rnase 7.

Bce npeacrasnieHHble B HACTOSLLEI raBe pe-
3ynbTathl ABNAKTCA He 60/1ee YeM CbipbIMU
HehopMaTMPOBAHHbIMU 3Ha4eHNAMI. Hanpu-
Mep, 3HAYEHUIM [EHEXHbIX CYMM MOXET He
XBaTaTb 3HAKA Ba/llOTbl M3MEPEHMS, @ yucna
MOTYT UMETb HENOAXOAALLEe KONUYECTBO Ae-
CATUYHbIX pa3psgoB. [leno B TOM, 4TO dhop-
MaTUPYIOT AaHHble HE WHCTPYMEHTbI BblGOP-
K [aHHbIX, 0 KOTOPbIX Mbl Cenyac Befem
peyb, a MHCTPYMEHTbI MOATOTOBKM OTHETOB.

MpuMeHATb KOMaHAy SELECT + BO BCTPOEH-
HOM a3blke SQL pMCKOBAaHHO, NOTOMY 4TO
4nCno cTon6LOB B KaKo-HWOYyaAb Tabnuue
MOXET M3MEHUTbCA 1 3TO BbI30BET COHOM B
Balleii nporpamme. G [pyroii CTOPOHbI, KO-
MaHfa SELECT  nonesHa B WHTEPAKTUBHOM
SQL, oco6eHHO TOrAa, KOraa Bbl TOYHO He
3HaeTe MMeHa BCeX CTONOL0B B KAKO-HNOYb
Tabnuue.

Jlio6as onepaums, Kotopas BbIGUpaeT onpese-
NEeHHbIe CTON6LbI (TO eCTb HE BCE) U3 KaKOM-
HWOYAb TabnuLbl, Ha3bIBAETCS MPOEKUME.
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Co3pnanue
ncesAoOHUMOB CTONOLOB
C NoMoLYLI0 npeanoxenus AS

Panee mpu BBIlade pe3ylIbTaTOB 3aIIPOCOB
CYB]I MBI HCIIOJB30BAIM 3aTOJIOBKH CTOJIO-
1IOB 10 yMomdaHuio. Y mpu Beigade 106010
pesysibTaTa 3aroJOBKOM CTOJIOIA TIO YMOJI-
YAaHUIO SIBJISETCS MCXOMHOE UM CTOJIOIma
B TOU Tabuuile, rhe OH ObUI ONpefesieH Mpu
cogmanuu 6a3bl manabix. Ho 1y1st 3aroioBKOB
CTOJIOIIOB BBI MOKETe IPUMEHATH He TOJb-
KO 3HAYeHUS 10 YMOJYAHUIO, HO U IICEBMIO-
HUMBL. UTOOBI CO3[aTh MCEBIOHUM IIPOU3-
BOJIBHOTO CTOJIOIA, MOYKHO BOCIIOJIb30BATh-
Cs1 IIpeIoyKeHneM AS.

JI106011 mIceBOOHUM CTOJIOA — 3TO KaKoe-
HUOYnb UM (aJIbTePHATUBHOE, BCIIOMOTA-
TeJIbHOE, UIEeHTU(DUKATOP), KOTOPOE BbI YKa-
3bIBaeTe OoJjd TOro, t{T061)I YHpaBJ'IfITb TEM,
KaK 3arojOBKH CTOJOIOB OTOOpa)karoTcs
[IpY BbIJaue pe3yabTaToB. BaM cienyer npu-
MEHSTD [ICEBIOHMMBI CTOJIOIOB B TeX CIIyva-
SIX, KOITIa MCXOOHBIE MMeHa CTOJIOIOB He
HMMEIOT HUKAKOTO CMBICJIA IJISl HETIOCBSAIIEH-
HOTO, MWW CJIAIIKOM JIMHHBIE, YUIM CJIUII-
KOM KOPOTKHE, WM UX OY€Hb TPYIHO Harle-
qgaTaTh U 3alIOMHUTH U T.II.

Jl71s1 ynpaBiieHus OTOOpayKeHHEM pe3yIIbTa-
TOB OIpefeUTe ICEeBIOHUMBI CTOIOIOB
B npemioxxennu SELECT xomanmper SELECT.
C aroi1 mespio B mpemiokeHnu SELECT cpasy
1I0CJIe UCXOAHOTO MMEHHU IIPOM3BOJIBHOTO
cToyfla HaledaTaiTe KJIKYeBOe CIOBO AS
W HY>XHBIM BaM IICEBJOHUM, 3aKIIOYEHHBIN
WIN B OMHApHbIE, UJIU B ABONHbBIE KaBbIU-
ku. OJHAKO UMeNTe B BU/LY, YTO Y 3TOTO IIpa-
BUJIA €CTh BApUAIIUAU:

B BBl MOXKETE COBCEM ONYCTUTb KaBBIUKH,
€CJTH TICEBIOHUM COIEPIKUT TOJIBKO OYK-
BbI, HU(MPHI U 3HAKH IONYEPKUBAHUS B
1100011 KOMOMHAIINY;

B KaBbIYKH O6HSaT€JILHBI, €CJIN IICEBJOHUM
COIEPIKUT HpO6€JII:I, 3HAaKM ITIYHKTYyalluu
NJIN CII€EOUAaJIbHBIC CUMBOJIBI;

B caMO KJIIOUeBOe CIOBO AS He sIBISETCS
00s13aTeIbHBIM, HAIIPUMEP IBa CIEYIO-
IINX MPefiJIOKeHMN s 9KBUBAJICHTHBI:

— SELECT au_fname AS "First name";
— SELECT au_fname "First name".

B eClId Bbl XOTUTE, YTOOBI KAKOM-TO CTOJI-
6e11] COXpaHWI IPH paclevaTKe pe3ysIbTa-
TOB CBOH 3arojlOBOK II0O YMOJIYaHHIO,
OITyCTHUTE IIPeJJIOKeHNe AS, CBA3aHHOE C
3TUM CTOJIOIIOM.

Co3paHue nceBfOHMMOB CTONOL0B

CnenyeT Hareyararhb:
SELECT columni AS

column2 AS
column3 AS

aliasft,
alias2,
alias3,

columnN AS
FROM table;

aliasN

IIpenmnonaraercs, 4To:

® columnt, column2, column3, ..., columnh 6y-
IyT 3aMEHEHBI peabHBIMU (MCXOTHBIMH,
«POJTHBIMU» ) UMEHAMHU CTOJIOIIOB;

W agliasl,alias2,aliass, ..., aliasN 6ynyT
3aMeHEHBI COOTBETCTBYIOLIMMHY IICEBIO-
HUMaMU;

m table 6ymeT 3aMEHEHO MMEHEM TOI Tab-
JIUIBI, KOTOPAs COIEPIKUT CTOMOIBI C Ha-
3BaHUaIMu columni, column2, column3, ...,
columnh.
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Jlnctuur 4.5. Knioyesoe cnoso AS 0603Hadqaet
NPON3BONbLHbIA NCEBAOHUM NOBOr0 cTON6LA ANs
0TOBPAXEHUS Pe3ynbTaToB. peacTaBneHHas
KOMaH[a leMOHCTPUPYET anbTepHATUBHbIE
CUHTaKCUYECKNE KOHCTPYKLMY NPEANOXEHUS AS.
ImeeT cmbICn BbI6PATh KaKyl-TO OJHY U3 3TUX
KOHCTPYKLMIA 1 NpUaepXnBatbcs ee

JucTHHr

SELECT au_fname AS "First name",

au_lname AS "Last name”,
city AS City,

state,

zip AS "Postal code”

FROM authors;

First name Last name City

Sarah Buchman Bronx

Wendy Heydemark Boulder

Hallie Hull San Francisco

Klee Hull San Francisco

Christian Kells New York
Kellsey Palo Alto

Paddy 0’ Furniture Sarasota

B nucrunre 4.5 nokazaHbl BOSMOKHbBIE CHH-
TaKCH4YeCKHe BapHUalluM IpelJIoKeHHsA AS,
a Ha puc. 4.5 — pe3ysIbTaT pabOTHI IPOrpam-
MBI, IPUBEJEHHON B 3TOM JIICTHHTE.

MBbI mocTapaeMcsi He OITycKaTh 6e3 HagoOHO-
CTH KJII0YeBO€ CJIOBO AS M 3aKJIIOYaTh IICEB-
IOHUMBI B JBOIHBIE KaBBIUKU BCETMa, €CIIN
He BO3HHUKHET IMOTPeOHOCTH B 4eM-THOO
npyrom. CMBICI 3TOTO B eJUHOOOPasuu u,
CJIe0BAaTEeIbHO, B OOJIBIIIEH TPO3PATHOCTU
MaTepuaia. JJOoIOJHUTEIbHOE MpeuMyle-
CTBO 3aKJII0YAeTCs B HE3aBUCUMOCTH HAIIIUX
nporpamm ot cpenst CYB]I (310 Ha3pIBaeTcs
IIepEeHOCUMOCTBIO IIPOTPAMM; CM. COBETHI B
KOHIIE TAHHOTO paszeina). To ecTb mporpam-
Ma, KOTopas NpefCTaBIeHa B JUCTUHTE 4.5,
IOJDKHA OBITH 3allMCaHa TaK:

SELECT au_fname AS "First name"”,
au_lname AS "lLast name",
city AS "City",
state,
zip AS "Postal code”

FROM authors;

MpeanoxeHne AS NPUMEHSIOT elle U Ans
TOr0, 4T06bl MMEHOBATb MPON3BOAHbIE CTON-
6Ubl (TO eCTb Te CTOM6LbI, 3HAYEHNS KOTOPbIX
OnpefenstoTca BbIPOKEHUAMU; Noapo6Hee 0
NPOMU3BOAHbLIX cToN6Uax cm. B pasaene «Go-
3[aHue Npon3BOSHbIX CTONOLOB» B rNase 5).

state Postal code
NY 10468
co 80303
CA 94123
CA 94123
NY 10014
CA 94305
FL 34236

Puc. 4.5. Pe3ynbrar BbINOSHEHNS KOMaHAI, NPeACTAaBAEHHON B INCTUHTE 4.5
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C nomoLLbto NPeanoXKeHns AS TakKe MOXHO
c03/aBaTb NCeBAOHUMbI TabnuL (noapobHee
06 atom cm. B pasgene «Co3naHue ncespo-
HUMOB TabyinuL C NOMOLLbIO NPeanoXeHus
AS» B rnase 7).

HuKaKomn nceBaoHNUM He MOXKET USMEHUTb UMe-
HI NOBOro CTON6LA NPOU3BOJLHOI TabnuLbl.

3ape3epBUPOBaHHbIE CNOBA TOXE MOXHO NpU-
MEHSITb B Ka4ecTBe NCeBIOHMMOB, HO TOrAa X
HaJ0 3aKJt04aTh B KaBblYKM. Hanpumep, 3anpoc
SELECT SUM(sales) AS "Sum” FROM
titles; UCMONMb3YET B Ka4ecTBe NCesAoHUMa
cTon6La 3ape3epBrpoBaHHoe cnoso SUM. Moa-
POGHEE O TaKMX CNOBAX Mbl FOBOPUNK B pas-
nene «CuHtakeue SQL» rnasbl 3.

B Microsoft Access n PostgreSQL knto4eBoe
CNOBO AS SIBNSIETCA 06513aTeNbHbIM NpU CO3aa-
HUM NCEBAOHUMOB CTONGLOB UNu Tabnuu.
Ecnu, pabotas B cpefe Oracle unu PostgreSQL,
BaM HY>XHO 6y,u,eT 3aKNKYUTL NCEeBAOHUM B
KaBbl4KW, NPUAOETCH MCMONb30BaThb TOMbKO
NBOIiHbIE KaBbl4KN (OOMHAPHbIE B 3TOM CINy-
yae HefonyCcTUMbI).

Ecnu npon3BOnbHLIA NCEBAOHUM He 3aKNH0-
4eH B KaBbl4ku, Oracle No ymon4yaHmto 0To-
6pasuT ero 3arnasHbIMU GyKBAMU.

Mmeiite B BUAY, 4To Oracle aBToMaTu4ecku
06peXeT crpasa 11060t NCEeBAOHUM TaK, 4T0-
6bl €ro AnMHa 6blna paBHA KOMMYECTBY 3HaA-
KOB, OnpefeneHHOMY Npu CO3AaHnm Tabnmubl
ANs 3HaYeHU TOro cTonbua, KOTOPOMY Bbl
Ha3Ha4yaeTe 9TOT MCEBAOHMM. Hanpumep,
ecnu 6bl Bbl 33[aNK TUN JaHHLIX Ans cTonéua
Kak CHAR(5) 1 cobpanuch 6bl Ha3HAYMTb eMy
ncefoHum Postal code, T0 aTOT NCeBAOHUM
6bi1 6bl pacneyataH kak Posta.

CneayeTt 0TMeTUTb, YTO pasHble CYB[ moryT
UMETb COOCTBEHHbIE OrPAHNYEHNA HA NpUMe-
HeHWe B MCeBAOHUMAX CMeLCUMMBOSIOB, CUM-
BOJIOB NyHKTyauuu u npo6enos. loatomy
€CTb CMbIC/T NPOAHaNnM3npoBaTb AOKYMEHTa-
umto no Baweir CYBJ ¢ ncnonb3oBaHuem
Kntoyeit noucka SELECT unn AS.
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JInctudr 4.6. Nepeyncnuts LWTATHI, TOE XUBYT
aBTOPbI, 3aHECEHHbIE B HALLY TUMOBYO 623y AaHHbIX.
Pesynbrar ncnonHexus 3anpoca nokasaH Ha puc. 4.6

JucTHHr §E§|

SELECT state
FROM authors;

FL

Puc. 4.6. Pesynetar ucnonHeHms 3anpoca,
npefcTaBneHHoro B IUCTUHIE 4.6.
MoxHo BuaeTb ayb6nukarsl wtatoB CA n NY

Jinctur 4.7. MepeyncnuTb pasnnyHble WTaThI,

B KOTOPbIX XWBYT aBTOPbI, y4UTbIBAEMbIE B HaLLEN
TUNOBOW 6236 AaHHbIX. Pe3ynbTar UCnonHeHus
3anpoca nokasaH Ha puc. 4.7

JIMcTHHT

SELECT DISTINCT state
FROM authors;

state
NY
o
CA
FL
Puc. 4.7. Peaynbrar UCnonHeHus 3anpoca,

NPeACTaBNEHHOr0 B IMCTUHIE 4.7. 3[6Cb YK HeT
Hu ayb6nnkatos CA, Hu gy6nukartos NY

VYaanenue nosTopsioLimxcs
CTPOK C NOMOLLbID
kntoyesoro cnosa DISTINCT

CTpyKTypa pesIMOHHBIX 6a3 TaHHBIX TaKO-
Ba, 4TO CTOJOIBI OYeHb YAaCTO COfepyKaT
OINMHAKOBBIE 3HAYCHUsSI B PA3HBIX CTPOKaX.
[TosTOMYy BIIOJIHE €CTECTBEHHO XXeJIaTh OT
IIPOU3BOJIBHOTO 3aIIPOCa TAKOTO Pe3yNIbTaTa,
B KOTOPOM Ka’K/Iast CTPOKa ObIIa OB YHIKAIIb-
Hot. Hanpumep, eciit 651 MBI 3aITyCTHIIM 3aIT-
poc (cM. smucTuHr 4.6), KOTOPBII JOJDKEH Iepe-
YHCIIATB IITATEL, T JKUBYT aBTOPBI, 3aHECEH-
HBIE B HAIITy THIIOBYIO 0asy, pe3y/abrat ObLI ObI
TOYHO TaKUM, KaK Ha puc. 4.6. MbI BUIUM, 4TO
9TOT Pe3YJbTAT CONECPIKUT HEHYXKHbIE TyOIu-
KaTel. 171 ycTpaHeHus 3Toro Heymo6CTBa CIry-
>KUT KimodeBoe ci1oBo DISTINCT, ¢ mMOMOIIBIO
KOTOPOTO MOKHO YOpaTh JIMIIHYE 3HAYCHUS
U3 pe3y/bTaTa 3aIIpoca.

Ypaneuue ny6nukaToB cTpoK

Bam cienmyeT Hame4arTaTh:

SELECT DISTINCT columns
FROM table;

Ilpenmosnaraercs, 4To:

B BMeCTO COlumns BBI OJCTaBUTE OOHO WU
HECKOJIBKO peabHBIX HMEH CTOJOIIOB,
IIepEeYUCIIEHHBIX Yepe3 3aIsTYIO;

B BMeCTO table NMOICTaBUTE pealbHOEe UMs
TOM TabJIHUIIBI, U3 KOTOPOI BBHIOUPAIOTCS
ST CTONOIBI.

Peanusanus aToro nogxona NpoaeMOHCTPH-

poBaHa B JIMCTUHTe 4.7 ¥ Ha puc. 4.7.

ImeiTe B BMIy, 4TO €cnu B MpPEeAnoxeHue
" SELECT DISTINCT BKNtO4MTb 60nee 0AHOro
cTonbua, To B pesynbrate YHUKaNbHOCTb J1i0-
601 CTPOKM BYLET ONPeaensaTbCs YHUKANIbHOC-
TbH0 COOTBETCTBYHOLLIEN KOMOWUHALMN BCEX 3HA-
YEHUA CTONOLIOB, BKKOYEHHbIX B NPeanoxe-
HWe, Ha 3TOI CaMOW CTPOKe CPeamn aHanoruy-
HbIX KOMOMHAUWA, COOTBETCTBYIOLLNX OPYTriM
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cTpokam. B aToii cBA3M 06patute BHUMaHue U JIMCTHH 4.8. NepeyncnuTb ropoja v Wratbl, B
CpaBHWUTE 3arnpoc, NpeAcTaBneHHblil B JINC-  KOTOPbIX XXWUBYT aBTOPbI, 3aHECEHHbIE B HALLY TUMOBYIO
TiHre 4.8 1 Ha puc. 4.8, 1 3anpoc, NPeAcTas-  6a3y JaHHbIX. Pe3ynbTaT NpefcTaBneH Ha puc. 4.8
NeHHbIA B nucTuHre 4.9 n Ha puc. 4.9. Mol

BUMM, YTO E3yNTaT NEpBOro 3anpoca co-  pa—————— Nncmnr
[IEPXUT OAMH Ny6nUKaT CTPOKW, UMeloweid | SELECT city, state
[1Ba CTON6LA, @ pe3ynbTaT BTOPOrO 3anpoca FROM authors;

[y6IMKaTOB CTPOK He coaepxuT. OfHaKo 1 B
MepBOM, 11 BO BTOPOM Pe3ynbTatax BO3MOXHbI

MOBTOPSIOLLMECS 3HAYEHUS B CTONOLAX. city state
HecMoTps Ha TO YTO 3Ha4eHus null HUKOrda He  Bronx NY
“ ObIBAOT paBHbI APYr Apyry (MOCKOMbKY CYATAa-  Boulder 0
toTcs HEU3BECTHbIMN), MPEMIOKERUE o o eco CA
DISTINCT, HanpOTMB, CYMTAeT UX Ay6nmkaTa- ]
mu. BoT noyemy komaxga SELECT DISTINCT ~ San Francisco CA
BEPHET TO/IbKO OfHO 3HadeHme null, He3aBucn-  New York NY
MO OT TOr0, CKOJIbKO 3Ha4eHuit null oHa BCTPe-  palo Alto CA
T (cM. pasgen «3Hadenve null» B rmase 3). Sarasota L

CuHtakcuc komaugbl SELECT comepxuT u  Puc. 4.8. Pesynbrar 3anpoca, npuBeeHHoro
“ Heo6s3aTeNbHOe KN4YeBoe cnoso ALL. OgHa- B ucTuHre 4.8, conepXUT OAMH Ay6NnuKaT CTPOKM
KO 4acTO OHO He BCTpeyaetca. [leno B Tom, 410 ans CaH-®paHumcko (KanudopHus)
9TO C/IOBO YKa3blBaeT Ha AENCTBME, KOTOPOe
ABNSAETCA LENCTBMEM MO YMONYAHWIO (TO eCTb
6bI710 Gbl BLINOMHEHO 1t 6683 BCAKWUX YKa3aHuit):  JIucTHT 4.9. epeuncnuTs pasinyHbie napsl
0TO6Pa3nTb BCE CTPOKW, B TOM 4Yucne Ay6nu-  (ropog, WTat), YTo6bl Apec Kaxaoro asTopa,
Katbl. To ecTb 3anpoc SELECT columns FROM 3aHECEHHOTO B Hallly 6a3y, COAepXan Takyt napy
table; 3KBUBANEHTEH 3anpocy SELECT ALL B Ka4yecTBe 3NeMeHTa
columns FROM table;, a CUHTaKCM4eckaa au-
arpamMma Takopa: SELECT [ALL | DISTINCT] fIee—————"onmr
columns FROM table;. SELECT DISTINCT city, state

FROM authors;

MpeanoxeHne DISTINCT MOXHO NPUMEHSATb
“ BMECTE C (DYHKLMAMU arpernpoBaHus (nmve-
toTCs B BUAY (DYHKUWW, aprymMeHTamm KoTo-  city state
PbIX ABNAKTCA MHOXECTBaA 3HaYeHUI LAHHbIX;
noapo6Hee 06 3TON (PYHKLWKM NPeLIOXKeHMs

o Bronx NY

DISTINCT yuTaiiTe B pasaene «<VckmoyeHue
MOBTOPHbIX 3Ha4eHMii C NOMOLLbIO Npeanoxe-  Boulder €0
Hua DISTINCT» B rnase 6). San Francisco CA
New York NY
Ecnu s Taépmue MPOWU3BONbHOM 6a3bl BAHHBIX b0 A1t CA

“ MepBUYHbII KII0Y ONpedeneH npasuibHo, To,
Sarasota FL

Kak Ham Tenepb M3BECTHO, KaXpAas CTPOKa

3TOM Tabnuubl 6yaeT yHuUKanbHoil. Moatomy  Puc. 4.9. Pesynstar 3anpoca, npefcTasneHHoro
3anpocbl SELECT DISTINCT « FROM table; B nucTuHre 4.9. 06patute BHUMAHNe, 4T0

W SELECT * FROM table: BepHYNW Gbl ANS  YHWKANbHbLIM 3[€Cb CHUTAETCA COYeTaHue

Takon Tabnuubl (ee UMS 3[eCb 0603HAYEHO  «rOPOA-LUTAT», @ He 3Ha4eHue Kakoro-nu6o cronéua.
Kak table) OQMH U TOT Xe pesynbTar. Mo aToMy KpUTEpUIO 3[eCb HET AY6NMKATOB CTPOK
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4 MopspoK copTHPOBKK N

CMBICTT COPTHUPOBKH IO BO3PACTaHUIO
¥ yOBIBaHHUIO IIPO3padeH AJIs YUCes ¥ JaT,
a CMBICJI COPTUPOBKU CTPOK CHMBOJIOB
MOBOJIbHO 3amyTaH. [ COpTHPOBKU
cumBosoB mob6ast CYB]l npumMenser Tak
Ha3bIBAEMYIO YIIOPSLOYHMBAIOIIYIO I1OC-
JIeIOBATEIbHOCTD, WU CXeMy CIITYeHUs
3HAKOB. DTa CXeMa 3a[aeT HeKoe OTHOIIIe-
HIe IpefiecTBoBanus ( a < b o6osHadaer
«a mpeniecTByet b»), Ho BeIOOp aynaBu-
Ta 3aBUCUT OT TOTO, KAKOW SI3BIK BbI IIPH-
MeHstete. Haripumep, y eBPOTIEHCKUX S3bI-
KOB — JIATUHCKUI al(paBUT, Y UBPUTA —
IpeBHEEBPENCKNIA, a Y KUTAMCKOIO —
nepormudsrl. Tak BOT, cxeMa CIMYCHUS
3HaKOB ajdaBUTa KPOMeE YIOPSIOINBA-
HUSI €70 CUMBOJIOB JOJDKHA PEIINTD IPO-
6J1eMy YyBCTBUTEJIBHOCTU K PETUCTPY
('A' < 'a"?), npo6iemy JIMAKPUTUIECKOTO
sHaka ynapenus ('A' < 'A"?), npobiemy
YYBCTBUTEIBHOCTH K JITTHE CTPOKH (IS
MHOTO0AMITOBBIX 3HAKOB IJIM 3HAKOB
Unicode) u HekOTOpbIe IPyTUe BOIPOCHI,
B YACTHOCTH OCOOEHHOCTU CTPOEHUS
A3bIKa, TUAJIEKTHI U T.I.. VMeliTe B BULY,
gTo B craHmapre SQL He 3a/ilaHbBI HU AT~
(baBUTBL, HU CXEMBI CTMIEHHUS CHMBOJIOB.
IToatomy kaxpass CYB]l mo ymom4aHuio
IpuUMeHseT COOCTBEHHYIO CTPAaTEeTHIO
COPTUPOBKH ¥ COOCTBEHHYIO CXEMY CJIU-
genus cumBoiioB. O6sraro CYB] mpermo-
CTaBJIAIOT B PACIOPSDKEHIME MOIb30BaTe-
JI1 KOMaH/Ibl ¥ UHCTPYMEHTapHii, C I0-
MOIIIBIO KOTOPBIX MO>KHO IIOCMOTPETh Ha
TeKyIMit aipaBUT U Ha TEKYIIYIO CXEMY
cnmaenust. Hanpuwmep, B cpene Microsoft
SQL Server BbI MOXeTe 3aIlyCTUTh KO-
MaHIy exec sp_helpsort. A mis momyde-
HUS MCYepIbIBaoolIe nHpopManuu Ha
3Ty TeMy BaM CJefyeT MpOaHaIu3Upo-
BaTh NOKyMeHTanuio mno Bamiert CYDB]]
C UCII0JIb30BaHUEM KITIOYel IIONCKA «CIIN-

\‘{QHI/IG» " «IIOPANOK COPTHPOBKI». /

CopTupoBKa cTpoK
C NOMOLLbLI NpeanoXeHus
ORDER BY

[Ipu Bemonaennu 3anpoca CYB]] Beimaer
CTPOKHM B CIy4alflHOM MOPSAKe, TaK KakK pe-
JISIIUOHHASL MOJeJIb OIpefiesisieT, YTO MOops-
IOK CTPOK He MMeeT HUKAKOT'0 3Ha4eHUsI 1JIs1
TaOJIMYHBIX Ollepanuii. 3aTO BBl CAMU MOJKe-
Te PacIOJIOKUTh CTPOKH C UCII0JIb30BaHUEM
npennoxerust ORDER BY u orcopTupoBaTh ux
II0 KaKOMy-HHOYAb CTONOLY HJIM TPYIIIIe
cTos610B 1160 B BocxondieM (OT caMOTO
HIDKHETO K CaMOMY BepXHeMy) JIu00 B HUC-
XopseM (0T caMOTrO BEPXHEro K CaMoMy
HIDKHeMY) nopsnke. O 3HaYeHHH «Bepxa U
HU3a» HofpobHee TOBOPUTCSI B TEKCTE Bpe3-
KM 9TOro paszena. MiMeiite B BUmy, 4To Ipex-
noxxeune ORDER BY Bcerma siBnsgeTcs mmocien-
HUM OpejjiokeHneM KoMaHbl SELECT.

BbinonHeHne copTMPOBKM MO OHOMY
NPoU3BONLHOMY cTONGLY

CHCHYCT Harie4aTaThb:

SELECT columns
FROM table

ORDER BY sort_column [ASC | DESCI;

[Ipenmomnaraercs, 4To:

B BMecCTO columns BBI TOACTABUTE UM OJHO-
ro CTOJMIOLA WM, Yepe3 3aIsITyI0, NMeHa
HECKOJIbKUX CTOJIOIOB, KOTOPBIE HAMO
BBIOPATD;

B BMeCTO SOrt_column BbI HOJACTABUTE UM
CTONIOIA, 10 KOTOPOMY XOTHUTE OTCOPTH-
pOBaTh pe3yabTaT 3aIpOca;

B BMecTO table BbI IOACTaBUTE UM TaOJIN-
I[bI, COIepXKaIeil U CToNOUbI columns,
u cronber; sort_column, KOTOPBIH, YTO
Ba)XHO, COBCEM He IOJUKEH OBITH Cpemu
cTOoJIOLOB columns;

N OIpelesIuTe BOCXOIAIIUN IOPANOK COp-
TUPOBKU onnuen ASC, MJIM HUCXOOAIAA
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TIOPSIIOK COPTUPOBKH oritueit DESC, i ve  JIMCTHHT 4.10. Tepeyncnuts umeHa, ammnim,
3aaguTe HUKAKOIo MopsaKa COPTUPOBKU, ropoaa 1 LWTatbl NPOXX1UBaHWUA aBTOPOB, 3aHECEHHbIX
¥ TOT/a TI0 YMOJTY4aHHIO Oy/ieT HazHadeHn B HalY TUMOBYIO 0asy fiaHHbIX, N0 andasuTy (30T
OPSANIOK 10 BospacTanmio ASC (cM. muc-  NOPAOK COBNAAAET C NOPAAKOM N0 YMONHAHUIO, HTO

THUHTHA 410’ 4.11 I/IpI/IC. 410’ 411) ﬂeﬂaeT OHU,IMO ASC npaKTI/ILIeCKVI HeHy)KHOVl).
PesynbTat ncnonHeHns 3anpoca cM. Ha puc. 4.10

CopTupoBKa No HeCKONbKMM cToN6Lam A————
6 SELECT au_fname, au_lname, city, state
Heob6xomgumo HanevyaTaTh: FROM authors
SELECT columns ORDER BY au_lname ASC;
FROM table
ORDER BY sort_columni [ASC | DESC], au_fnane au_lname city state
sort_column2 [ASC | DESC],
sort_column3 [ASC | DESC],
Sarah Buchman Bronx NY
sort_columnN [ASC | DESC]; Wendy Heydemark Boulder Co
Hallie Hull San Francisco CA
IIpenmomnaraercs, 4To:
Klee Hull San Francisco CA
H BMECTO COlumns Bbl MOJCTABUTE UMSI OTHO-  Christian  Kells New York NY
To CTOJ161121 i, 9e€pe3 3arsaTyro, uMeHa Kellsey Palo Alto CA
HECKOJIbKUX CTOJIOIOB, KOTOPBIE HAIO Paddy 0’ Furniture Sarasota FL

BBIOpATH;
Puc. 4.10. Pe3ynbTat MCNONHEHNS 3anpoca,

W BMecTO sort_columni, sort_column2,  ppepcrasnexHoro 8 nuctuHre 4.10. Gamunuu
sort_column3, ..., sort_columnN BBI IOH-  QTCOPTUPOBAHbI B MOPA/KE BO3PACTAHMA
CTaBUTE B COOTBETCTBUU C HpaBI/IHaMI/I

CHHTaKCHCa MMeHa TeX CTOJIOIOB, IO KO-
TOPBIM XOTUTE OTCOPTUPOBATE PE3YJIbTAT
3aIpoca;

BMeCTO table BbI IOJACTABUTE UMS TOU
TaOJINIIBI, KOTOPAs COMEPIKUT U CTOJIOIIBI
columns, 1 Bce cTonbunl sort_columni,
sort_column2, sort_column3, ..., sort -
columnhN, KOTOpbIE, 9YTO BaXKHO, BOBCE HE
IOJDKHBI OBITH Cpemu CTOJIOIMOB Columns;

B I KQKIOTO U3 CTOJIOLOB Sort_columni,
sort_column2, sort_column3, ..., sort -
columnN BBl onIpenenTe BOCXONAIIANI 110~
PANOK COPTUPOBKM onuuei ASC nmim Huc-
XOOAIIUI IIOPSAAOK COPTUPOBKU OIIAEN
DESC nu6o He yKa’keTe HUKAKOTO [OPsIKa
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Jinetunr 4.11. Mepeyncnuts UMeHa, hamunuu,
roOpofa w1 LUTaThl MPOXXMBAHWA aBTOPOB, KOTOPbIE
3aHECEeHbI B HaLLy TUNOBYO 623y AAHHBIX,

B HUCXOLALLEM (TO eCTb B 06paTHOM anasuUTHOM)
nopsake. 31ecb Kio4eBoe ¢noBo DESC ansetcs
0653aTenbHbIM. Pe3ynbrar UcnonHeHus aToro
3anpoca cM. Ha puc. 4.11

E NHCTHHI ————————1
SELECT au_fname, au_lname, city, state

FROM authors
ORDER BY au_fname DESC;

au_fname au_lname city state
Wendy Heydemark Boulder Co
Sarah Buchman Bronx NY
Paddy 0'Furniture Sarasota FL
Klee Hull San Francisco  CA
Hallie Hull San Francisco  CA
Christian Kells New York NY
Kellsey Palo Alto CA

Puc. 4.11. Peaynbrtar ncnonHeHms 3anpoca,
npefcTaBneHHoro B nuctuure 4.11. Coptuposka
BbINOSIHEHA MO CTONOLY UMEH B HUCXOAALLEM
nopsgke. O6patute BHUMaHWe, 4TO y aBTopa

no chammnun Kenncu (Kellsey) HeT UMeHU 1 OHO
npefcTaBneHo nycToii cTpokoii (). Moatomy Kenncm
CTOWT NOCNEeAHNM (BCMOMHITE 0 3Ha4eHuu null).

OH 6b11 Obl NEpBbIM, eCAN 6bl COPTUPOBKA
NpoOBOAMNACH TOXE N0 MMEHaM, HO B BOCXOAALLEM
(TO ecTb NpsAMOM andaBMTHOM) Nopsake

COPTHPOBKH, U TOT/IA TI0 YMOJIYaHHUIO Oy-
IeT Ha3HA4YeH BOCXOMAIIUI MOPAmOK ASC
(cm. muctunr 4.12 u puc. 4.12);

B COOTBETCTBUH C OIIPe/ieJIeHHBIM BBIIIIe
nopsagkom CYB]l crauasna oTcopTupyer
BCe CTPOKM 1O Sort_columnts

notom CYDBJl oTcopTupyeT Te CTpOKH,
KOTOpBI€ I0CJI€ NPEABIAYILETO 1I1ara uMe-
IOT paBHBbIE 3Ha4YeHud SOrt_columni, mo
sort_column2;

® nHakoHel, CYB]] oTcopTupyer Te CTpOKH,
KOTOPBIE IT0CJIe MPeIbITYIIeTo 1ara uMe-
IOT paBHbBIe 3Ha4YeHus sort_column(N-1),
o sort_columnh.

Ecnu cronberr/cTonbuipl, o KOTOPOMY/KOTO-
PBIM TIPOBOIUTCA COPTUPOBKA, TPUHAJIE-
JKUT/IIPUHAMIIEKAT MHOXKECTBY CTOJIOIIOB BbI-
60pKH, 0003HAYEHHOMY HaMHU Kak columns,
SQL mo3BosisieT yKasath B MPEIIOKEHUH 3a-
mpoca ORDER BY aToT/3TH cTON6E1/CTONOIIBI He
10 UMEHH, a TIO PACTIOJIOKEHUIO BO MHOYKECTBE
columns.

BbinonHeHne copTUPOBKK
Mo HecKonbKuUm cTonbuam
C YKa3aHUem UX MECTONONOXEHUA

Heo6xonumo Halle4aTaTh:

SELECT columns
FROM table

ORDER BY sort_num? [ASC | DESC],
sort_num?2 [ASC | DESC],
sort_num3 [ASC | DESC],

sort_numN [ASC | DESC];
IIpenmnonaraercs, 4To:

B BMeCTO COlumns BBI HOCTABUATE UMS OJHO-
ro crosbla WM, Yepes3 3aIATyio, UMeHa
HECKOJIBKUX CTOJIOIOB, KOTOpPbIe Ha/lo
BBIOpATB;
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B BMecTO SOrt_numil, sort_num2, sort_num3,
..., Sort_numN BBI IOICTABUTE HATYypasb-
HbI€ 4YHCJa, PAacIOJIOKEHHble B WHTEp-
Bajie OT 1 1o 4uciia, paBHOIO MOIIIHOCTH
MHOJKeCTBa COlumns, ¥ COOTBETCTBYIO-
IIre TO3UINSIM BO MHOYKeCTBe COlumns,
KOTOPbIe 3aHUMAIOT CTOJIOIBI SOrt_numT,
sort_num2, sort_num3, .., sort_numhj

B BMecTO table BbI MOJCTaBUTE UM TaOIu-
1bl, COmeprKaler u CTou6IbI columns,
U Bce cronbusnl sort_numil, sort_num2,
sort_num3, .., sort_numN, KOTOpBIE, 9TO
B@)KHO, JIOJDKHBI OBITH Cpein CTOJIOIOB
columns;

B UId KaXOoro U3 cToiabmoB sort_numi,
sort_num2, sort_numa3, .., sort_numN BbI 1c-
110JIb3Y€T€e BOCXOISAIINAN IOPSANOK COPTHU-
poBku onuuei ASC, Wi HUCXOASIINH 110~
pAnOK copTupoBKU onuuer DESC, wim He
YKa’KeTe HUKaKOIo IIOpsiiKa COPTUPOBKHU,
¥ TOT/IA TI0 YMOJYaHUIO OyIeT Ha3HAUEH
BOCXOMAIINI TOPSATOK ASC (CM. TUCTHHT
4.13 u puc. 4.13);

m CVYB]l cHavasa OTCOPTUPYET B COOTBET-
CTBUU C OIIPE€IEJIEHHBIM BbIIIE IIOPATKOM
BCe CTPOKU I10 SOrt_numT;

m notom CYB]l oTcopTupyeT CTpOKH, KO-
TOpbIE II0CJIE NPENBINYIIErO I1ara uMe-
I0T paBHbI€ 3Ha4YeHUA SOrt_numl, 1o
sort_num2;

®m nHakoHel, CYB]] oTcopTupyer Te cTpoxu,
KOTOpBI€E ITOCJIE IPEIBIAYIIEro 1Iara uMe-
10T paBHBIe 3HaUeHUs sort_num(N-1), mo
sort_numh.

Jinetunr 4.12. MepeyncnuTb UMeHa, hamunnm,
ropofa u LUTaThl NPOXMBAHWUA aBTOPOB, KOTOPbIE
3aHEeCeHbl B HaLLy TUNOBYIO 623y JaHHbIX, N0
y6bIBAHUIO FOPOJ0B BHYTPU BOCXOAALLEro nopsiaka
LUTATOB (TO €CTb CHa4ana copTupyem B and)aBUTHOM
nopsaKe no LUTaTy, N0TOM COPTMPYEM TO, YTO NONano
B OAMH LUTAT, B 06PaTHOM anaBuTHOM NOpALKe No
ropogy). Pesynsrar cm. Ha puc. 4.12

E NucTiir ——————P15
SELECT au_fname, au_lname, city, state

FROM authors
ORDER BY state ASC,

city DESC;

au_fname au_lname city state
Hallie Hull San Francisco CA
Klee Hull San Francisco CA

Kellsey Palo Alto CA
Wendy Heydemark Boulder co
Paddy 0" Furniture Sarasota FL
Christian Kells New York NY
Sarah Buchman Bronx NY

Puc. 4.12. Pe3ynbTat MCNONHEHNS 3anpoca,
npeAcTaBneHHoro B IUCTUHre 4.12
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Jnetuur 4.13. Mepeuncnutb UMeHa, hamunum, ropoga
11 LUTaThl NPOXWBAHMS aBTOPOB, 3aHECEHHBIX B HaLLly
TUNOBYIO 6a3y [aHHbIX, TaK, YTOObI PE3YNbTaT Obif
CHa4ana 0TCOPTUPOBaH B BOCXOAALLEM (andaBUTHOM)
nopsiAKe no cTonbuy Lwtara (cTonbew 4 B
npeanoxenun SELECT), a NOTOM B HUCXOAALLEM
(o6paTHOM ancasUTHOM) NOpALKe Mo CTON6LY
thamunuu (cTon6e, 2 B NpeanoxeHun SELECT).
Pesynbrat ncnonHeHus aToro 3anpoca cM. Ha puc. 4.13

E NncTiir ———————715]
SELECT au_fname, au_lname, city, state
FROM authors
ORDER BY 4 ASC, 2 DESC;
au_fname au_lname city state
Kellsey Palo Alto CA
Hallie Hull San Francisco CA
Klee Hull San Francisco CA
Wendy Heydemark Boulder co
Paddy 0’ Furniture Sarasota FL
Christian Kells New York NY
Sarah Buchman Bronx NY

Puc. 4.13. Pe3ynbrat ucnonHeHus 3anpoca,
NpefcTaBNEeHHOro B IUCTUHIE 4.13

Ctanpapt SQL TpebyeT, 4T06bI NpU COPTH-
pOBKe 3HaveHuit null OHW TpakToBaNuUChL Uu
KaK NpeBOCXofsLLMe (aHanor Makcumyma) Bce
ApYrie 3HA4YEeHNS, He ABNAIOLLMECS 3HAYEHUS -
mu null, unu Kak yctynarowyue (aHanor MuHN-
Myma) BCEM APYTUM 3HAYEHUSM, He SBNsIO-
Lmces 3HaqeHnamu null. Y nockonbKy Tpe6o-
BaHue cTaHaapTa SQL He ABNAETCA 0HO3HAY-
HbIM, 0fHM CYB[] TpakTytoT 3Ha4eHns null kak
HanBbICLLME, A APYrMe — KaK CaMble HW3LLNe
(cm. npumeyanue DBMS B 3Tom pasge-
ne, pasgen «3HadveHue null» rnasbl 3, nuc-
TuHr 4.14 v puc. 4.14).

MOXXHO OCYLLECTBAATL COPTUPOBKY N0 CTON6-
1laM, He BXOLALLMM B COCTaB Bbl6MPAEMbIX
CTON6LOB, NEPEYNUCTEHHBIX B MPEANOXEHUN
SELECT (cM. nucTuHr 4.15 n puc. 4.15). Og-
HaKo, eCnu cToN6LbI, N0 KOTOPLIM OCYLLECTB-
NAETCH COPTMPOBKA, ONPELENeHbl UX 0THOCK-
TENbHbIM MECTOMONOXEHNEM, OHU AOKHbI
ObITb MEPEYUCIEHbl B NPeAnoXeHun SELECT
(cm. nuctuHr 4.13 v puc. 4.13).

B npeanoxeHun ORDER BY Bbl MOXETe yKa-
3aTb NCEB/OHIMbI CTONGLIOB BMECTO X UMEH
(cm. nuctunr 4.16, puc. 4.16 v pasgen «Co-
3[]aHNe NCeBA0HNMOB CTONOLIOB C NOMOLLbIO
npeanoxenus AS» B AaHHoI rnase).

X0TA 370 M HEJeno, MOXHO yKasaTb OfMH
11 TOT Xe CTon6eL B NpeanoXeHun ORDER BY
HECKOMbKO Pas.
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Ecnun 3HayeHus B cTonbuax, no KOTOpbIM OCY-
LLIECTBIIAGTCA COPTUPOBKA NPEANOXEeHNeM OR-
DER BY, NOBTOPSOTCA, TO CTPOKM, COOTBETCTBY-
foLmMe 3TON KOMBUHALMM 3HAYEHNIA, ByayT ne-
pevuncneHbl Npu Bblgade pes3ynsrara B KakoM-
HWOYAb CNY4aiHOM NOPsAKe. XOTA HEKOTOpbIe
3 HALUWUX NPUMEPOB COOTBETCTBYIOT KaK pa3
aTtomy cnyyaio (cm. puc. 4.10, 4.12, 4.13),
Bbl 00513aTe/IbHO [JO/KHbI BbI6UpaTh [OCTa-
TOYHO MHOr0 CTON6LOB B MPeLsiIOXKEeHUN
ORDER BY, 4T06bl KOMOWUHALUSA 3HA4YEHUIA B
cTonbuax COPTMPOBKM Oblla YHUKANbHON.
9T0 0CO6EHHO BaXKHO TOrAa, KOrfa pesynsrar
3anpoca H0KeH 6biTb NpeabABeH KakoMy-
HUOYAb KOHEYHOMY MOJSb30BATENHO.

B cootBeTcTBUN cO cTaHaapTom ANSI npeg-
noxexne ORDER BY ABNSETCA 4acTbio 06b-
ABNeHns CURSOR HeKOero Kypcopa, a He Ko-
MaHAbl SELECT. Ho Kypcopbl Kak TakoBble, 6y-
Jy4n 06bLeKTamu, OnpeaensieMbIMii BHYTPM
MPUKNALHbIX NPOrpamMm, He PaCCMaTpPUBALOTCA
B 3TOM KHure. O4HaKo X0Tenoch 6bl NOAYEpK-
HYTb, YTO Hanbonee NONynspHble Hanpasne-
HWSA NpakTU4eckoro npumeHeHust SQL no3go-
NS0T MCMOMb30BaTh NPeANoXeHne ORDER BY
B N060I1 kOMaHae SELECT (xoTs 6bl NoTOMY,
yto CYBJ] cTpouT Kypcop aBTOMATU4eCKU K
HEBULUMO ANs BaC).

Bbl MOXETe BbINONHATL COPTUPOBKY W MO pe-
3ynbTatam BblpaXeHui. B rnase 5 kak pas
pacCKasblBaeTCsA, Kak CO3aBaTb BbIPAKEHNS,
NPUMEHAS PYHKLMM 1 OnepaTopbl (CM. Nuc-
TUHT 4.17 1 puc. 4.17).

B npeanoxeHun ORDER BY BMomnHe JOMycTy-
MO NPUMEHSITb OJIHOBPEMEHHO M MMEHa CTON-
6L0B, 1 OTHOCUTENbHbIE MECTA Pacnonoxe-
HUS CTONGLIOB, U BbIPAXEHUS.

Jinetunr 4.14. 3HaveHns null, HaxogsLwmecs B
cTonobLe, No KOTOPOMY NPOBOLUTCH COPTUPOBKA,

B 3aBMCUMOCTM OT NpumeHsiemoit Bamu CYB[] 6yayT
NepeyvncneHbl MK caMmbIMi NePBLIMU, UKW CaMbIMK
nocneaHUMU. Pe3ynbTat UCNONTHEHNS JAHHOTO
3anpoca cM. Ha puc. 4.14

'EDE JIMCTHHI

SELECT pub_id, state,
FROM publishers
ORDER BY state ASC;

country

pub_id state country
P03 NULL Germany
P02 CA USA
P04 CA USA
PO1 NY USA

Puc. 4.14. Pe3ynstar UcnonHeHus 3anpoca,
NpeACTaBNEHHOro B nucTuHre 4.14. Mol Bugum,

Y4TO 3TOT pe3ynbTaT 0TCOPTUPOBAH MO CTONOLY LWTaTa
B BOCXOASLLEM (TO eCTb B andhaBMTHOM) NopsLKe.
CYB[], B cpefie KOTOPOIA MCMOMHEH 3TOT 3anpac,
TPAKTYeT Nt060e 3Ha4eHne null Kak Hu3Lee U3 BCex
BO3MOXHbIX (KaK camyto nepByo 6ykBy andpasuta).
[pyras CYB[], koTopas TpakTyeT 3Ha4eHue null Kak
BbICLLEE 13 BCEX BOSMOXHbIX (KaK Camyio
nocneaHo 6ykBy andasuTa), nocTasuna ool

Ty Xe camyto CTPOKY camoii nocnefHen
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Jinctudr 4.15. O6patuTe BHUMaHUe, 4TO CTONGeL,
NOYTOBOrO UHAEKCA (z1p) HE BXOAMT B COCTaB
CTON6L0B, KOTOPblE HAA0 BbIGPaThb. PesynbTat
MCNOSIHEHNS 3TOrO 3anpoca CM. Ha puc. 4.15

JIMCTHHI =————————I=

SELECT city, state
FROM authors
ORDER BY zip ASC;

city state
New York NY
Bronx NY
Sarasota FL
Boulder co
San Francisco CA
San Francisco CA
Palo Alto CA

Puc. 4.15. Pe3ynbrat ucnonHeHus 3anpoca,
npefcTaBneHHoro B nuctuure 4.15. Q6patute
BHUMaHMe: WH(hopMaLns 0TCOPTUPOBaHA Mo
BO3PACTAHMIO NOYTOBOr0 MHAEKCA (BOCXOAALLMIA
nopsfoK COPTUPOBKM), XOTA HA NEPBbLIA B3rNAL
MOXET NOKA3aTbCs, YTO CTPOKM BOOGLLE HUKAK He
ynopsf04eHbl. Takoe BneyvatneHne CKnagbiBaeTcs
noTOMY, 4TO CTON6EL, N0 KOTOPOMY OCYLLECTBASAETCA
COPTUPOBKA, HE NOKa3aH ABHO

Jnctuur 4.16. Vicnonb3osarth B npeanoxeHuu ORDER
BY He uMeHa CTON6LOB, @ UX NCEBAOHUMbI.
Pesynbrar ucnonHeHus sanpoca cm. Ha puc. 4.16

[I=—————— NuGTHHI §E§|

SELECT

au_fname AS "First name”
au_lname AS "Last name"”,
state

FROM authors

ORDER BY state ASC,

"Last name” ASC,

"First name" ASC;

First name Last name state
Hallie Hull CA
Klee Hull CA
Kellsey CA
Wendy Heydemark c0
Paddy 0’ Furniture FL
Sarah Buchman NY
Christian Kells NY

Puc. 4.16. Pe3ynbtat UCNoNHeHMs 3anpoca,
npeacTaBneHHoro B IUCTUHre 4.16

lImeiiTe B BUAY, 4TO NOCNEAO0BATENbHOCTb, B KO-
" TOPOW Ha 3KpaHe MOSBMSAOTCA HEYNOPAA0U4EH-
Hble CTPOKM, 3aBUCUT OT TOrO, B KakOM Buae
OHY XpaHATCs B cBOEN Tabnuue 1 B ceoen CYB/.
Bam He cnemyeT monaraTbCsl Ha MopsAAoK no
YMOJT4aHUI0, MOCKOMbKY OH MEHSIETCS BCAKMIA
pas, Korfa Jo6aBnsoTCs HOBbIE CTPOKM, KOrfa
CTapble CTPOKM MOAUMUUMPYIOTCS WK Korda
CO3[1aeTCA KAKO-HNOY b MHAEKC.

CopTupoBKa no cTon6uam, 3afaHHbIM X 0THO-
" CUTENbHBIM MECTOM PAcnoNIOXEeHNs, NonesHa
B 3anpocax UNION (noapo6Hee 06 3TOM Mbl NO-
roBOpuM B pasgene «KombuHupoBaHue CTPOK
¢ nomowbio oneparopa UNION> rnaei 7).
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Kommepyeckne CYBI Microsoft Access, Mic-  Jinctuur 4.17. BoinonHuTL COPTUPOBKY MO
{@ rosoft SQL Server u PostgreSQL npu coptu-  BbIPOKEHMIO. Pe3ynsTat UCNomnHeHns 3anpoca

POBKE BOCTIPUHUMAIOT 3HadeHue null Kak Hu3-  CM. Ha puc. 4.17

Luee 13 BCeX BOSMOXHbIX, a Oracle n MySQL —

KaK BbICLUEE 13 BCEX BOSMOXHbIX.

EDE JIMCTHHI

SELECT title_id,
price,
sales,
price * sales AS "Revenue”
FROM titles
ORDER BY "Revenue" DESC;

Kommepuyeckne CYB[ HaknaablBakOT OrpaHnye-
HWA Ha TUN CTONGLOB B NPEANnoXeHun ORDER
BY. Tak, B Microsoft SQL Server Henb3s cop-
TMpOBaTb N0 cTON6GUAM ntext, text
n image, a B Oracle Henb3s copTMPOBaThL MO
cton6buam blob, clob, nclob u bfile. Ong
nosly4eHns NCcHepnbIBaOLLENn UHOPMALNK

06 3TUX OrpaHMyeHNsIX CRefyeT npoaHanu-  titleid — price sales Revenue
3upoBaTtb LOKyMeHTauwlo no saweit Cypg  ------—- - --mmmem oo
C 1CNONb30BaHNEM KitOYeid noucka SELECT — To7 23.95 1500200 35929790. 00
n ORDER BY. T05 6.95 201440 1400008. 00
B cpene Microsoft Access Henb3q NpuMeHdTb  T12 12.99 100001 1299012. 99
NceBAOHMMbl CTONGLOB B NPeANOXEHUN  To3 39.95 25667 1025396. 65
ORDER BY. Hanpumep, 4T0Gbl UCMOMHUTL B 144 7,99 94193 750042.77

Access 3anpoc, KOTopblid NPeAcTaBneH B in-

T13 29.99 10467 313905. 33
ctuHre 4.17, Bam npuwnock 6bl U nepe-
neyaratb npeanoxeHue ORDER BY B cnegyto- 106 19.95 11320 225834.00
wem Buae: ORDR BY price = sales DESC, 102 19.95 9566 190841.70
unm 0603Ha4MTL CTONGEL, N0 KOTOPOMY OCY- T04 12.99 13001 168882.99
LLECTBNIACTCH COPTUPOBKA, €r0 OTHOCUTENb-  T09 13.95 5000 69750. 00
HbIM MECTOM pacnonoxexus: ORDER BY 4 1gq 10.00 4095 40950. 00
DESC. TO1 21.99 566 12446. 34

T10 NULL NULL NULL

Puc. 4.17. Pe3ynstar ucnonHeHus 3anpoca,
NpeACTaBNEHHOro B nucTuHre 4.17. Mol Bugum,

Y4TO [IaHHble 0 KHUrax ynopsnoyeHsl B COOTBETCTBUM
C YMEHbLLEHWEeM BanoBOro 4oXoaa no aTum KHUram
(BbIp@XeHWe, BbIYUCNSAIOLLEE NPOU3BESEHME LiEHbI

1 06beMa NPOLAX)
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Tabnuua 4.1. Tunbl ycnoBwii

Ycnoeue Onepatopbl SQL

CpaBHeHune =, <>, <, <=, >, >=

ConocrtaBneHune ¢ obpasuom LIKE

OunbTpaumsa gvanasoHa BETWEEN
dunbTpauus cnucka N
lMpoBepka Ha 3Ha4veHune null IS NULL

@unbTpauusa cTpok
C NOMOLUbLIO NPeAsioXeHus
WHERE

o cux mop B pe3ysbTaT BBITOJTHEHUS KaK-
IOTO 3arpoca BKIIOYATINCH BCE CTPOKH, Ka-
KHUe TOJIBKO €CThb B COOTBETCTBYIOIIIEH TaOIu-
re. Ecim He Bce M3 HUX BaM HY>KHBI, MOX-
HO NpHUMEeHUTh npemioxkenue WHERE u ot-
¢unbrpoBaTh nuIIHEe U3 pedyiabTaTa. He-
00XOIMMO MOTYEPKHYTh, YTO UMEHHO CIIO-
COOHOCTD (PUIBTPOBATH PE3YIbTATHI Xa-
pakTtepusyer koMaHny SELECT xak odeHBb
MomHyIo. B mpennosxenun WHERE Bam cire-
IyeT yKasaTb Kakoe-HUOynb ycnoBue ombo-
pa, BKJIIOYAIOIIEe OfHO UIM HECKOJIBKO Ta-
KHUX YCJIOBHUHM, KOTOPBIM JOJDKHBI YIOBIIET-
BOPSITb CTPOKH IIPOU3BOIBHOT TabIAIIBI, 9TO-
OBl OBITH IPONYIIECHHBIMU 4epe3 (UIIBTP.
3mech IOJ yCJIOBHEM ITOUCKA, WIH Hpeduka-
10M, KaK €ro eIle Ha3bIBalOT, IOHUMAaETCS
JIOTUYeCKOe BbIPa’KeHUE, KOTOPOE MOXKeT
MPUHUMATH TPU 3HAUEHUS, 2 UMEHHO: «UCTHU-
Ha», «JI0Kb» U «<HEM3BECTHO» (I10-aHTJINICKH,
COOTBETCTBEHHO, true, false m unknown).
IIpu 9TOM CyIIIeCTBEHHO, YTO 3HAYCHHE «He-
H3BECTHO» IOSIBIJIOCH B 9TOM cxeMe 0J1aro-
napst sHavenuio null (moxgpobuee 06 3TOM
MBI TIOTOBOPHUM B CJIEAYIOIEeM pasfieie).
QunbTpoBaHue npennaoxxeHueM WHERE ocy-
IIeCTBJISETCS TaKUM 00pa3oM, 4TO Te U
TOJIBKO Te CTPOKH, I KOTOPBIX 3aJaHHOE
yCJIOBHE IIPUHHUMaeT 3HAaYeHHe KCTHHBI,
BKJIIOYAIOTCSI B Pe3yJIbTAT UCIIOTHEHUS 3a-
Ipoca, a BCe OCTaJIbHBIE CTPOKH U3 ITOTO
pe3yIbTaTa HCKIIOYAIOT .

YTo6bI COCTABUTH PA3JINIHBIC TUIIBI YCIOBHIT
(cMm. Tabm. 4.1), SQL mpenocTaBiisieT B pac-
NIOpsKEHNE TIPOTPAMMUCTA LIEeJIBIA Pl Olle-
PaTopoB, rie MOJ IPOU3BOJILHBIM OIIEPATO-
POM OHUMaeTCsE HAGOP CUMBOJIOB WU KITIO-
9eBOe CJIOBO, ONpeelsIoNIe KOHKPETHbIE
IeVICTBUSI, KOTOPbIe HEOOXOIUMO COBEPIIUTD
HaO HEKNMU 3HAYCHUSIMU UJIIN KaKI/IMI/I‘.TII/I6O
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OpyruMu asieMeHTaMu (oapobHee 06 omepa-
TOpPax MBI IIOTOBOPUM B I1aBe 5). B atom pas-
Iesie MBI PACCMOTPHUM YCJIOBUS CPaBHEHUS
(cM. Tabi1. 4.1), a 000 BcexX IPYTUX YCIOBUSX
ITOTOBOPHM B KOHIIe IJ1aBbl. C IIOMOIIBIO JIO-
rudeckux onepatopos AND, OR u NOT BBI MO-
)KeTe KOMOMHUPOBATh U HHBEPTHPOBATH JIIO-
6ble yCIoBUs (CM. CTIEIYIOIIUI paszien).

JIro6oit onepamop cpabrerus (cM. Tabi. 4.2)
IOJDKEH CPaBHUBATb 11BA 3HAYECHHS U B Pe3yJIb-
TaTe 9TOrO CpaBHEHMUS IPUHSATD OIHO U3 Tpex
BO3MOYKHBIX 3HAYEHMUIL: «HCTHHA», «JIOXKb» MIIH
«Hen3BecTHO». [Ipy 9TOM THUI JAaHHBIX, K
KOTOPOMY OTHOCSITCSI CPaBHUBaeMbIe 3HAYe-
HUSI, TOJDKEH OINPENeIUTh TO, KaK UMEHHO
9TH 3HAYEHHUs] CPABHUBAIOTCS:

B CTPOKU CHMBOJIOB CPaBHUBAIOTCS JIEKCU-~
Korpadpudeckn, Koriga CUMBOJ > O3HAYa-
eT «CJIeflyeT 3a...», a CHMBOJ < — «IIpefi-
mIecTByeT» (CM. pasziessl « TUIbI JaHHBIX»
B ri1aBe 3 u «COpTUPOBKA CTPOK C TIOMO-
mpio npennoxkenuss ORDER BY» B gan-
HOIi T71aBe);

B 4guciaa CpaBHUBAIOTCA apH(bMeTPI‘leCKI/I,
KOrjga CMMBOJI > O3Ha4daeT <<6OJIbI_He», a
CUMBOJI < — «MEHBIIIEY;

B [aHHbIEe OaThl U BpEMEHHN CPAaBHUBAIOTCA
XPOHOJIOTMYECKH, KOTZIa CUMBOJI > O3HAYa-
€T «II03Ke», a CAMBOJI < — «paHble» (Ipu
9TOM J1Ba CPAaBHUBAEMBIX 3HAYEHUS IAThI
1 BpEMEHU JOJDKHBI UMETH OOUH U TOT K€
dopmar, To ecTb COCTOSITH U3 OTHUX U TEX
Ke IoJient year, month, day u T.1.).

Hmeiire B By, 9TO CPABHUBATD CIIEIy€T IaH-
HBIE IaThl ¥ BPEMEHHU TOJIBKO O{HOro (opma-
ta. Ecii BBI mTOTIBITaeTECh CPAaBHUTH PasHO-
dopmarubre mauusie, Barra CYB]l Moker:

B BbIJATh cOOOIIeHne 06 OInoOKe;

B CPaBHUTH 3TU 3HAYCHUS HENPAaBUJIBHO
" BbIJATh pe3yJIbTaT COBCEM 6e3 CTPOK;

Ta6nuua 4.2. Onepatopbl CPaBHEHUS

Onepatop

OnucaHue

<>

PaBHo

He paBHo
MeHbLue
He 6onbLue
BonbLue
He meHbLUe
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Jiuctunr 4.18. Pacneyartartb CNMCOK aBTOPOB,
3aHECEHHbIX B HaLy TUMNOBYIO 6a3y, YT06bl hamunus
KaX[0ro n3 Hux otnuyanacs ot Xan (Hull). Pesynsrar
MCMOSHEHNA 3TOr0 3anpoca cM. Ha puc. 4.18

=—————"— JINCTHHT EEEI

SELECT au_id,
FROM authors

au_fname, au_lname

WHERE au_lname <> ‘'Hull';
au_id au_fname au_lname
AO1 Sarah Buchman
A02 Wendy Heydemark
A0S Christian Kells
AO6 Kellsey
AO7 Paddy 0’ Furniture

Puc. 4.18. Pe3ynbrat ucnonHeHus 3anpoca,
npefcTaBNEeHHOro B IUCTUHIE 4.18

Jinctunr 4.19. Pacneyaratb CNUCOK Ha3BaHWiA U3
KHUT, 3aHECEHHbIX B HaLLly TUMNOBYH 6a3y AaHHBbIX,
QNS KOTOPbIX KOHTPAKT NOKa He noanucaH. Pesynbrar
MCMOSHEHNA 3TOr0 3anpoca cM. Ha puc. 4.19

=—————————— JINCTHHT EE;I

SELECT title_name,
FROM titles
WHERE contract = O0;

contract

title_name contract

Not Without My Faberge Egg 0

Puc. 4.19. Peaynbtar ucnonHeHus 3anpoca,
npefcTaBneHHoro B nucTunre 4.19

B [IOIBITATHCS TPeOOPA30BATh ITU SHAYEHUS
K efuHOMY (OpMATy U, eciii Ipeobpaso-
BaHHe [MPOM/IET YCIEITHO, BBIIATh Pe3yJlb-
TaT CpaBHEHWUSI WJIH, €CJIH Pe0OpasoBaHIe
K eqiHOMY (POpPMaTy BBILIOTHUTDH HE YIac-
TCH, BBIIATD cOOOIIeHre 00 ommubKe.

®unbTpaumMa CTPOK C NOMOLLbH
NPON3BOJILHOI0 CPaBHEHMSA

Hamegararire:

SELECT columns
FROM table
WHERE test_column op value;

IIpenmnonaraercs, 4To:

B BMECTO COlumns BbI IOJCTABUTE UM OIHO-
ro CTOJMIOLA WM, Yepe3 3aIsITyI0, MeHa
HECKOJIbKUX CTOJIOIOB, KOTOPBIE HAIO
BBIOPATD;

B BMecCTO table BBI IIOACTABUTE UMS TOM
TabJINIIBI, KOTOPast COMEPIKUT CTOIOIIBI
columns;

®  (opmupys yCIoBHe ITOMCKA, BBL:

— BMeCTO test _column MOOCTaBUTE UM
KaKoro-HHOyIb OTHOTO CTONOIA B Tab-
nuue table, mpudeM 3TOT CTONGEL] CO-
BCEM HeE [OJUKEH BXOOHUTb B COCTaB
CTOJIOLIOB columns;

— BMeCTO 0p ITOICTABUTE KAKOH-HUOYIb
M3 OTIEepaTOPOB CPAaBHEHUS, TEPEYUC-
JICHHBIX B Ta01. 4.2;

— BMeCTO value moncTaBuTe Kakoe-H1OyIb
3Ha4YeHue, KOTOpoe Hallo CPaBHUTD CO
3HadYeHUWeM croibuma  test_column
(cMm. muctunry u puc. 4.18- 4.20).

Ecnn B KOMaHae SELECT NpUHUMAIOT y4ac-
" Te 1 npeanioXxeHne ORDER BY, u npeanoxe-
Hue WHERE, cnepyeT neyaratb npepnoxeHne
WHERE nepep npeanoxeHuem ORDER BY.
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3Ha4eHne null HUKOrAA HK C YeM He coBnajaa-
€T, B TOM 4ucre ¢ no6bIM ApYruM 3Ha4eHNEM
null. MoaToMy CTPOKK, B KOTOPbIX 6CTb 3HaYe-
HuA null, 4epe3 unbTP HAKOrAA He NpOnayT
1 Cpefu CTPOK pesynbrara He nosssrcsa. 4ro-
6bl N3BNEYL CTPOKM, COLEPXKALLME 3HAYEHUS
null, o6patutech K pasfeny «lMposepka Ha
3HayeHue null ¢ nomouwlblo onepatopa IS
NULL» B maHHoi rnase. O6Ly0 MHGOpPMa-
Luto 0 3Ha4eHusx null BbI MOXETE NOYEPNHYTh
13 pasgena «3HayeHue null» B rnase 3.

Kak npasas, Tak W neBas 4acTb CPaBHEHMs
(a cpaBHeHWe — 3TO 4acTb NPeANOXeHus
WHERE, KoTOpast He ABNSETCA KIHYEBbIM CNO-
BOM WHERE) MOXeT WMeTb ropasgo 6onee
CNOXHYI CTPYKTYPY MO CPABHEHMIO C TOIA, YTO
nokKasaHa B Hadyane TeKyLlero noapasfena.
Han6onee o6uwas opma nPOM3BONLHOIO
CpaBHeHMA TakoBa: expr1 op expr2, rae
N expriu expr2 — BbIPOKeHUS. A NPOM3BOSb-
HOE BbIPaXEHWe — 3T0, B CBOK 04epefb, Npo-
W3BOJbHASA, HE 3anpeLleHHas CUHTAKCUCOM,
KOMOMHAUMA WMeH CTON6UoB, NWUTEPasnos,
(byHKUMA U OnepaTopoB, KOTOpas Ha Nl6on
CTPOKE MPUHUMAET eAWHCTBEHHOE 3Ha4eHue
(xopo4e roBops, BbipaXKeHWe — 3T0 PyHKLMSA
CTPOKM; cM. nucTuHr 4.21 n puc. 4.21). Mog-
po6HEE O BbIPAKEHMSX Mbl MOrOBOPUM B Ma-
Be 5.

B npeanoxeHun WHERE Henb3s NPUMEHSTb
arperatHble (OYHKUWW, B YaCTHOCTM SUM()
unu COUNT(). Moppo6Hee 06 3TOM Mbl No-
rosopum B rnase 6.

Jobas onepaums, KOTopas BbIGUpaeT onpe-
LeNeHHble CTPOKM N3 NPOM3BOMLHON Tabnu-
Libl, HA3bIBAETCS OTPAHNYEHUEM.

Jiuetnir 4.20. PacneyataTb Ha3BaHUA KHUT,
BbINyLLUEHHbIX He paHee 2001 roga. Peaynerar
UCMONHEHUS CM. Ha puc. 4.20

EE———————Jmn
SELECT title_name, pubdate

FROM titles

WHERE pubdate >= DATE '2001-01-01";
title_name pubdate
Exchange of Platitudes 2001-01-01
Just Wait Until After School 2001-06-01
Kiss My Boo-Boo 2002-05-31

Puc. 4.20. Peaynbrar ucrnosnHeHus 3anpoca,
npencTaBneHHoro B nuctuure 4.20

JiveTtunr 4.21. PacnevaTaTb Ha3BaHWUS KHUT, BanoBas
npuobINb OT NPOAAXMN KOTOPbIX COCTaBMNa 6onee
MUNNNoHa gonnapos. 06paTTe BHUMaHME, 4T
MPUMEHSAEMOE B 3TOM 3anpoce YCNoBKe noucka
CMONb3YeT HEKOE apUMETUYECKOE BbIpaXEHMe.
PesynbTar ucnonHeHns 3anpoca cM. Ha puc. 4.21

JINCTHHT

SELECT title_name,

price = sales AS 'Revenue’
FROM titles
WHERE price = sales > 1000000;
title_name Revenue
Ask Your System Administrator 1025396. 65
Exchange of Platitudes 1400008. 00
I Blame My Mother 35929790.00
Spontaneous, Not Annoying 1299012.99

Puc. 4.21. PesynbTat MCNONHEHNS 3anpoca,
npeacTaBneHHoro B AncTuHre 4.21
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ot

Xots cTanaapT SQL rnacut, YTO perucTp ume-
8T 3HAYEHME BHYTPM 3aKaBbIYEHHbIX CTPOK
CMMBOJIOB, B KOHEYHOM CYETE TOJSIbKO CXema
cnuyenus Baweit CYB[ 6ymet onpeaensithb,
YyBCTBUTENIbHbI NN K PErucTpy CpaBHEHUS
CTPOK CMMBOJOB ("A" = "a’) UMM HET (A" #
"a’). OTmetum, 410 NO ymonyaHuo Microsoft
Access, Microsoft SQL Server n MySQL Bbifa-
10T HEYYBCTBUTENbHbIE K PErUCTPY CPaBHEHMS
CTpoK cumBonos, a Oracle n PostgreSQL — Ha-
060p0T, YYBCTBUTENbHbIE K PErUCTPY CPaB-
HEHUs CTPOK CUMBOJIOB.

B cpeme Microsoft Access, nedaras nurepa-
Nbl AaTbl U BPEMEHU, CNeayeT onycKaTb KIlo-
4eBOe CNoBO DATE, a caMmu nuTepanbl HYHO
3aKNi0YaTh HEe B KaBbl4Ki, a B CUMBOSbI #. [10-
3TOMY, 4TOObI BbINOJHUTL B 3TON Cpeje 3a-
npoc, npefcTaBneHHbIn B nucTuHre 4.20, 3a-
MEHUTe Aaty B npefnoxeHun WHERE cnegy-
owen #2001-01-014.

B cpene Microsoft SQL Server, neyartas nu-
Tepanbl AaTbl U BPEMEHW, CreflyeT Onyckatb
KNtoyYeBoe c1oBo DATE. [MoaTomy, 4T06bl Bbi-
NOJIHUTL B 3TON CPeje 3anpoc, NpeAcTaBlieH-
HbIil B nucTUHre 4.20, 3amMeHNTe Jaty B npej-
JIOXKeHUM WHERE Ha "2001-01-01".

Y106b1 B cpeae PostgreSQL cpaBHUTbL 3Haue-
HWe NPOM3BONIbHOrO CTON6LA, rAe TUNOM AaH-
HbIX onpegeneH NUMERIC wunu DECIMAL, ¢
HEKUM [eNCTBUTENbHBIM YUCIOM (TO €CTb C
paunoHanbHbIM YMCNOM C NNaBaloLLei fecs-
TWUYHOI TOYKOI), BAM npuaeTcs npeobpaso-
BaTb 3TO YMCNO B TMN NUMERIC unu DECIMAL
(Lenble U paumoHanbHble Yucna ¢ PUKCUpo-
BaHHOI TO4YKOM). Mogpo6HO 3Ta Tema pac-
KpbiTa B pasgene «flpeobpasosaHue TUNOB
AaHHbIX ¢ nomoLbto pyHKumuu CAST()» rna-
Bbl 5.
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Kom6unuposanue ycnosmi
C NOMOLLLI0 ONepaTopos
AND, OR u NOT

ITpaxkTuka MOKasbIBaEeT, UTO OIPEeISITh He-
CKOJIBKO YCJIOBHHI B OTHOM IIPEMJIOKEHUU
WHERE mpuxonuTcst 1OBOJIBHO YacTo. B gact-
HOCTH, Y BaC BO3HUKHET TaKas HeoOXOmu-
MOCTB, KOT/Ia BbI 3aXOTHTE OTOOPATh CTPOKH,
YTOOBI OHU YIOBJIETBOPSUIM HEKOEMY Orpa-
HUYEHHUIO, OCHOBAHHOMY Ha 3HaY€HUAX Cpa-
3y HECKOJIBKUX CTONIOLOB. B aToM 1 mpyrux
MOTOOHBIX CIyYasx BBl MOXKeTe TPUMEHUTD
onepatopbl AND u OR, 9TO6BI CKOMITOHOBATh
HECKOJIBKO YCJIOBHI B OJHO 00veduHeHHOe
ycnobue. Oneparopsr AND 1 OR BMecTe ¢ orte-
patopoM NOT Ha3bIBAIOTCSA JI02UHeCKUMU, UIIA
Byneboimu, onepamopamu. OHM IpeTHa3HAYE-
HBI JIJIs1 paOGOTHI C TaK Ha3bIBAaeMBbIMU 3Hade-
HUSIMU UCTUHBI, KOTOPBIX CYLIECTBYeT BCEro
TPU: KUCTUHAY», «IOXKb» U «HEU3BECTHOY.

Eciu BBI mporpaMMupOBav Ha APYTUX SA3bI-
Kax (MJIM M3y4YajH JIOTHMKY BBICKa3bIBaHMUII,
Ha3bIBAEMYIO ITPOMO3UIIMOHATIHHOI), TO 3Ha-
KOMBI C CHCTEMOII IBYX3HATHO JIOTHKU, 060~
3HavYaeMoil Kak cucrtema 2VL. Takas ysoruxa
VIMEHHO II0TOMY M Ha3bIBaeTCs IBYX3HAYHOT,
4TO B €€ CHCTEME Pe3yJIbTaTOM JII060T0 BhIpa-
JKEHUSI BCEITIa SIBJISIETCS TOJIBKO OJHO U3 IBYX:
WIN «UCTHHA», WIN «JIOXb». 10 ecth 2VL
mpenrnosnaraeT abCoMOTHOe 3HAHUE, KOIIa
IIpo J1I060€ BBICKa3bIBaHUE TOYHO U3BECTHO,
HUCTUHHO OHO Win J0XHO. Ho 6a3bI maHHBIX
MOMIEJIUPYIOT PEATbHBIN MUP, HAIIA 3HAHUS
0 KOTOpPOM Bcerga ObUIA M OYIyT HEHOIHbI-
mu. Bot moueMy B 6a3ax maHHBIX MTOSIBIINCD
suaverust null. OHu MomeTUpyIOT Heompere-
JICHHOCTb PeaJbHOTO MHpPA, BBIPAKEHHYIO
B HEM3BECTHBIX 3HAYEHUsIX (CM. pasmen «3Ha-
yenue null» B rase 3).

Hrak, nockonbky cucrema 2VL He Moxer
CMOJIeJTMPOBATh PeaybHbIN HEeIOCTATOK 3HA-
Huil, A13bIKk SQL mpuMeHseT Tpex3HAYHYIO

soruky (3VL). OcHOBHOe OT/IMYHe TPeX3Had-
HOM JIOTUKH OT [JBYX3HAYHOU COCTOUT
B TOM, 4TO Pe3yJIbTATOM JI060T0 JIOTHIEeCKO-
IO BBIP@KEHUS B paMKaX TPEX3HAYHOM JIO-
THKH MOXKeT OBITh OJHO, HO y>Ke He U3 IBYX,
a W3 Tpex 3HAYeHWUN: MWW «UCTUHA», WU
«JIOXKb», WU «HEU3BecTHO». Ilpu atom B
3aIpocax Tpex3HavHas JIOTHKA paboTaeT Tak,
YTO, €CJIU U TOJIBKO €CJIM Ha IIPOU3BOJIBHOMU
CTpOKe BBIp@&KEHHE HCTHHHO, 3Ta CTPOKa
BKJIIOYAETCS B Pe3yJIbTAT UCIIOIHEHNUS 3aIIpO-
ca. B nByx mpyrux ciaydasx oHa M3 pe3yJbTa-
Ta 3ampoca uckiodaercs. OqHaKO CTPOKU CO
3HaveHHssMHU null To>ke MO>KHO u3BJIeYb. UTO-
6bI IOHSTH, KaK 9TO MEJIAETCSI, 0OPaTUTECh
K paspeny «IIpoBepka Ha 3Hauenue null ¢ mo-
Mmompio orreparopa IS NULL» B aToit riase.

Onepatop AND

IlepeunciuM OCHOBHBIE XapaKTEPUCTUKU
omeparopa AND:

®m o0bequHSET OBA YCJIOBUS U IPUHUMAET
3HavyeHue true (MCTUHA) TOrJa U TOJIbKO
TOTHA, KOIZa KaXJoe U3 3TUX YCIOBUMI
[IpUHUMAeT 3HaYeHue true;

B B TabI. 4.3, Ha3bIBaeMOM TaOIUIIeH UCTUH-
HOCTH, IePeINCIIeHbI BO3MOYKHbIE BapUaH-
TBI 0ObeJUHEHUS IBYX YCIOBUII OIIEPaTO-
pom AND, rze:

— KpaiHWUI1 JIEBBIH CTOI6EI TOKa3bIBaeT
Mepy NCTUHHOCTHU HepBOFO YC.TIOBI/IH;

— BEpXHAA CTPOKa ITI0KA3bIBAeT MEPY HC-
TUHHOCTH BTOPOTO YCJIOBHS;

— KaX[as KJIeTKa 0TOOpakaeT pe3yibTat
o6benuHenus: onepatopom AND aTux
YCIIOBUIA;

H C IOMOIIBLIO HYKHOTO KOJMUYECTBA OIle-
paropos AND MOXXHO 06BeTUHUTE TI060€
KOJITIECTBO YCIOBHH, U /ISl TOTO, YTOOBI
MPON3BOJIBbHASI CTPOKA OBITAa BKIIOYEHA
B UTOI'OBBII PE3YJIbTaT, KAJKI0€ U3 ITUX YC-
JIOBUH TOJDKHO IPUHATEL 3HaYeHMeE True;
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Tabnuua 4.3. Tabnuua NCTUHHOCTM AND

AND True False Unknown
True True False Unknown
False False False False

Unknown Unknown False Unknown

Jinetunr 4.22. Pacneyartatb Ha3BaHus
KHUr-610rpadouin, KoTopble NPoAalTCs AeLlesne
20 ponnapoB 3a Kaxay. Pesynbrar UCnosHeHus
3TOr0 3arnpoca cM. Ha puc. 4.22

EFE————"—"i—= inowur
SELECT title_name, type, price

FROM titles

WHERE type = ‘'biography’ AND price <
20;
title_name type price
How About Never? biography 19.95
Spontaneous, Not Annoying biography 12.99

Puc. 4.22. PesynbTaT MCNONMHEHNS 3anpoca,
NpefCcTaBNEHHOro B IUCTUHTE 4.22

N KOMMYTAaTHBEH (TO €CTb €ro pe3yJbTaT He
3aBUCUT OT NOPsSIKAa 3aldCH IepPBOTO
1 BTOPOTO yCI0BUM — npeanoxenue WHERE
condition AND condition? sKBHBaJIE€HTHO
npenoxeHnio WHERE condition2 AND con-
dition1);

W BBl MOJXKeTe 3aKJIIOYUTh B KPYIJIbIe CKOO-
KM ONHO, WIN 00a, WIN HU OOHOTO U3
obbenuHsIEMBbIX omepaTopoM AND ycio-
BHII, HO UMeNTe B BUJy: HECMOTpPS Ha TO
YTO KpPYTJIble CKOOKH He SIBJISIOTCS 00513a-
TeJIbHBIMH, BOZHUKAIOT CUTYalluH, KOTIa
OHU IIPOCTO Heo6X0oxuMBI (IoxpobHee 06
S5TOM YHUTaliTe B IPUMEYaHUAX K JaHHO-
My pasgeny).

IIpumepsl ucnonbp3oBaHus oneparopa AND
NpuBefeHbl B NUCTUHTrax 4.22-4.23 u Ha
puc. 4.22—4.23.

Onepartop OR

ITepednciiiM OTIMYUTENIbHBIE YePTHI OIlepa-
Topa OR:

®m o0bequHSET OBA YCIOBUS U IPUHUMAET
3HavyeHue true (MCTUHA) TOrIA U TOJIBKO
TOr[a, KOT/ja XOTs ObI OTHO U3 ITHX YCIIO-
BUI IPUHUMAET 3HAYEHMe True;

B Tabyuia UCTUHHOCTU omeparopa OR mpen-
CTaBJIeHa B Ta0I1. 4.4;

N C IIOMOIIbIO COOTBETCTBYIOIIErO KOJIUYe-
cTBa onepatopoB OR MOKHO 0OBEIHUTD
mo6oe KOJIMYECTBO YCJIIOBUI TaK, YTOOBI
pe3yabpTHPYIOllee YCIOBUE IPUHSIO 3Ha-
yeHUe True Torjaa U TOJIbKO TOTAA, Koraa
X0Ts1 OBl OIHO COCTaBJISIOLIee YCIOBHE
IIPUHSUIO 3HaYeHne True;

B KOMMYTAaTHBEH (TO €CTh €ro pe3ysibTaT
He 3aBHUCHUT OT HOPSIIKA 3aHUCH IIEPBOTO
¥ BTOPOTO YCIOBHI TOYHO TaK Ke, Kak
y oniepatopa AND);
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B BbI MOXKeTe 3aK/II0YUTh B KPYIJIble CKOO-
K{ OfiHO, WK 06a, WIN HU OJHOTO YCIIO-
BUsI U3 00befnHsIeMbIX omeparopoM OR
(HeKOTOpBIE COCTaBHbIE YCIOBUS TPeOy-
IOT KPYIJIBIX CKOOOK).

IIpumeps! ncnonb3oBanusi oneparopa OR
NpUBENEHbl B JIUCTUHTAX 4.24-4.25 u Ha
puc. 4.24-4.25. O6paTuTe BHUMaHUE, ITO
JIUCTUHT 4.25 1eMOHCTPUPYET BIMAHNE Ha
pe3yibTaT 3ampoca Toro ¢akTa, 9To B yCIO-
BUsX npemioxenust WHERE, o6bequHEeHHbIX
onepatopoMm OR, ectp 3uauenus null. Ber
BIIOJIHE MOIIM ObI O’KHIATh B KadeCTBe pe-
3yJbTaTa 3aIIpoca, NPeACTaBIeHHOTIO B JIUC-
TUHTe 4.25, pacrevaTku BCeX CTPOK TAOIHUIIBI
publishers. Ho ma puc. 4.25 HeT cTpokHu
C IEPBUYHBIM KTI090M P03. DTO IMpon3onuIo
II0TOMY, 9TO OTCYTCTBYIOIasl CTPOKa COflep-
KT 3Havenne null B cronbue state (Hammom-
HUM ellle pa3: 3HadeHwe null crour tam
oToMYy, uto B [epmaHuu HeT mraTos). [To-
CKOJIbKY, KaK MBI Tellepb 3HaeM, Ha 3TOM
camom 3Hagenun null o6a yciaoBus mpemio-
sxeHus WHERE mpuHMMaroT 3Ha9eHre unknown
U, CJIeIOBaTeIbHO, HU OfHO U3 HUX He paB-
HO True, Ta CTPOKa, IJII KOTOPOM 3TO MMEET
MeCTO, JOJDKHA OBITh UCKITIOUEHA U3 Pe3yiIb-
tata 3ampoca. YTo6bl Kak ciemyer pasob-
paThcs B 9TOI JIOTUKE, BHUMATEIbHO MPOYU-
tante pasmen «[IpoBepka Ha 3Havenue null
¢ nomonbio onepatopa IS NULL» B nanHOI
I7IaBe.

Onepatop NOT

ITepeuncaum OCHOBHBIE XapaKTepUCTUKU
omepatopa NOT:

® B ominuue or oneparopoB AND u OR, He
CBA3BIBAET [IBYX YCIIOBU, a UHBEPTUPYET
OIHO-eIMHCTBEHHOE YCIIOBUE;

B Tabiuia HCTUHHOCTU orepatopa NOT
npencraBieHa B Tab. 4.5;

JincTtnir 4.23. MepeyncnuTb U3 Hallein TUNoBoi 6a3bl
[aHHbIX MMEHa, (DaMuUInmn 1 WTaTbl NPOXMBAHNA
aBTOPOB, Ybl1 (hammunny Ha4mHaoTea ¢ H-Z. Pesynbtat
CMOJIHEHNSA 3TOr0 3anpoca cM. Ha puc. 4.23

JIMCTHHF =———————1

E

SELECT au_fname,
FROMauthors
WHEREau_lname >= 'H’

ANDau_lname <= 'Zz°
ANDstate <> 'CA";

au_lname, state

au_fname au_lname state
Wendy Heydemark CO
Christian Kells NY
Paddy 0’Furniture FL

Puce. 4.23. Pesynbtat MCNOSIHEHMS 3anpoca,
npeacTaBAEeHHOro B CTUHre 4.23. Paccmatpusas
9TOT Pe3ynbTar, BCOMHUTE, Y4TO Pe3ynbTar CPaBHEHUS
CTPOK CUMBOJI0B 3aBUCUT OT CXEMbI CIINYEHUS BaLLeid
CYB[ (cm. pasaen «CopTMpoBKa CTPOK C MOMOLLbIO
npeanoxenus ORDER BY» B faHHOI rnaee)

Ta6bnuua 4.4. Tabnuua nctTuHHocTn OR

OR True False Unknown
True True True True

False True False Unknown
Unknown True Unknown Unknown

Ta6bnuua 4.5. Tabnuua UCTUHHOCTK NOT

Ycnosue WUHBepcus
(Condition) (NOT Condition)
True False

False True

Unknown Unknown
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Jlnctur 4.24. Pacnevatartb 13 Hallen TUNOBON 6a3bl
[aHHbIX UMEHa 1 (DamMunnuu aBTOPOB, KOTOPbIE XUBYT
unu B wrare Hulo-Mopk, unm B wrate Konopago, unu
B ropoge CaH-®paHumcko. Pedynbtat ucnonHeHns
[aHHOT0 3anpoca cM. Ha puc. 4.24

IE JIMCTUHT
SELECT au_fname, au_lname, city, state
FROM authors
WHERE (state = 'NY')

OR (state = 'C0")

OR (city = 'San Francisco');
au_fname au_lname city state
Sarah Buchman Bronx NY
Wendy Heydemark  Boulder co
Hallie Hull San Francisco CA
Klee Hull San Francisco CA
Christian Kells New York NY

Puc. 4.24. Pe3ynsTar ucnonHeHns 3anpoca,
NpefCcTaBNeHHOro B IUCTUHTE 4.24

H B CpaBHeHI/IHX CHCHYET CTAaBUTDH onepaTop
NOT mepem mMeHeM CTOJIOIA UITU BhIPasKe-
HUEeM, 3HaueHHe KOTOpPOro IpejIiojara-
eTCsl UHBEPTUPOBATh, HO He IIepef COOT-
BETCTBYIOIIUM OIepaToOpoM (Hampumep,
npepynoxkeHue WHERE NOT state = "CA’
CKOMIIOHOBaHO IIPaBUJIBHO, a IIpeJIoKe-
Hue WHERE state NOT = 'CA' — HeBepHO,
XOTS M YUTAETCA «eCTECTBEHHEE );

B Bcerga IeiCTBYeT TOJIbKO Ha OHO YCJIOBUE,
[IO3TOMY, YTOOBI HHBEPTUPOBATH HECKOJIb-
KO YCJIOBUMY, NPUIOETCA IMOBTOPUTDH IJIA
KaXJI0TO U3 HUX OTHEJbHBII OmIepaTop
NOT. Hapumep, 9TOOBI TIepeYUCIUTD BCE
Ha3BaHUs KHUT, KOTOPble OHOBPEMEHHO

Jiuctunr 4.25. Pacnevatatb MAEHTUUKATOPSI,
Ha3BaHWS, LUTATbI U CTPAHbI TEX U3JATEeNbCTB,
KOTOPbIE UK HAXOAATCA B LWUTaTe KanudopHusa, nunu
He HaxoasaTcs B wrate KanudpopHus. 3T0T, Ha
nepBbIi B3rNs, 66CCMbICTEHHbIN 3anpoc 6bin
CcneLmanbHO NpuayMaH s 1oro, 4To6bl
NPOAEMOHCTPUPOBATL NOCMEACTBMSA NONajaHus
3HadeHun null B ycnosus npeanoxexus WHERE,
COefiMHeHHble onepartopom OR. Pesynbrar
UCNOJIHEHMS 3anpoca CM. Ha puc. 4.25

fie——"——""—-r"ou=— mnemwr———"———n
SELECT pub_1id, pub_name, state, country

FROM publishers

WHERE (state = 'CA")

OR (state <> 'CA");

pub_id pub_name state country
P01 Abatis Publishers NY USA
P02 Core Dump Books CA USA
P04 Tenterhooks Press CA USA

Puc. 4.25. PesynbTat ucnosnHenus 3anpoca,
npeSCcTaBneHHoro B NUCTUHre 4.25

He SIBJISTIOTCS OnorpadusiMu ¥ OLJeHUBAIOT-
cs1 °He Hoke 20 1oJUIapoB, BaM IIPUILIOCH
OBl HalTeYaTaTh:

SELECT title_1id, type, price
FROM titles
WHERE NOT type = ‘'biography’

AND NOT price < 20;

4TO GBUTO OBbI IPABIIIBHBIM PEIIeHIEM I10-
craBieHHO# 3agauu. Ho eciu 6b1 BbI Hatle-
JaTaIH:

SELECT title_name, type, price
FROM titles
WHERE NOT type = ‘"biography’

AND price < 20;
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TO HOJIyYrau OBl 3aIIPOC, HAIMCAHHBII
KOPPEeKTHO C TOYKH 3PEHUs CHHTAKCHCA,
HO pabOTAIOIINII HEIPABUILHO C TOYKA
3peHUsI pellleHus TOCTaBIEHHON 3aja-
qu. [IpocTo ero pesynbrar 6BLI OBI He-
BEPHBIM;

N [IPUMEHATH WU He IIPUMEHATH OIIEPAaTOP
NOT B cpaBHEHHAX — 9TO JI€JI0 BKyCa U CTH-
ss1. Hampumep, npennmosxerns WHERE NOT
state = "CA" m WHERE state <> "CA" akxBu-
BaJICHTHBI;

B MHBepTHPyeMOe YCJIOBUE pa3pelraercs
3aKJII0YATh B KPYIJIble CKOOKH.

IIpumepsl ucnosb3oBanus onepatopa NOT
npuBeneHbl B JucTUHrax 4.26—4.27 u Ha
puc. 4.26-4.27.

OpHoBpEMEHHOE MCNOJb30BaHue
onepatopoB AND, OR u NOT

SQL mno3BossieT CTpOUTh CIOXKHBIE YCIOBUS
TIOCPEINCTBOM COBMECTHOTO HCITOTb30BaHUS
orrepatopos AND, OR, NOT B ogHOM JIOTHYec-
KoM BelpakeHud. [1pu aTom Bara CYB/] 6y-
IeT OIpemeIATh OYePeTHOCTh MPUMeHEeHUs
9THX OIEePaTOpPOB Ha OCHOBE IPAaBUI IpeN-
mrecrBoBanust SQL. O6 aTux mpaBmiax mom-
pobHO pacckasbiBaeTcst B pasmene «Ompepie-
JIeHUe TOCIeI0BaATEIbHOCTH BBIYUCIIEHUS»
riaBbl 5. Ceif9ac BbI HOJDKHBI YSICHUTD, ITO
IIpY BBIYUCIICHUY 3HaYeHUS CJIO’KHOTO JIOTH-
YeCKOrO BBIPa)KEHUS, COIep’Kalero He-
CKOJIBKO Pa3HBIX JOTHUYECKUX OIEePaTOpPOB,
IIpU NpPOYMX PABHBIX YCJIOBHUSX IEPBBIM
npuMeHsieTcst orrepatop NOT, 3aTeM omepaTop
AND, a mocnennum — onepatop OR. Ml uc-
IIOJIB30BAJIA BBIPA)KEHUE «... IPU IPOIUX
PaBHBIX YCJIOBUSAX. ..», TaK KaK MOYXHO H3Me-
HUTh IOPSIAOK BBIYMCICHUS OIEPaTOpPOB,
IIPOCTO PAacCTaBUB KpyIible ckoOku. Ob1ee
IIPaBUJIO TAKOBO, YTO CHaYaJla Ha/I0 BBIYUC-
JIUTH BBIPAKEHUsSI BO BCEX CKOOKAX, a IIOTOM
BBIpa)KeHUe, COCTABJIEHHOE U3 3TUX CKOOOK,

Juctuur 4.26. Mepeuncnutb U3 Hallel TUNOBOK
6a3bl JaHHbIX (hamMmuiMK U UMEHa aBTOPOB, KOTOPbIe
He XXMBYT B KanudopHuu. Pesynestar ucnonHeHus
3TOr0 3anpoca cM. Ha puc. 4.26

ERE—""—"i—=— nvour
SELECT au_fname, au_lname, state
FROM authors
WHERE NOT (state = 'CA");
au_fname au_lname state
Sarah Buchman NY
Wendy Heydemark CO
Christian Kells NY
Paddy 0" Furniture FL

PucyHok 4.26. Peaynbrat ucnonHeHus 3anpoca,
npeAcTaBneHHoro B NIUCTUHIe 4.26

JiueTuHr 4.27. PacneyartaTb Ha3BaHMS KHUT, LieHa
KOTOPbIX He HuXe 20 [10N11apoB 1 06beM NPoaAX
KoTopbIX npesblwaet 15 000 konuii. Peaynerar
UCMOJHEHMS 3TOr0 3anpoca CM. Ha puc. 4.27

Eie—""—"o—r—=—nwcrwnr
SELECT title_name, sales, price

FROM titles

WHERE NOT (price < 20)

AND (sales > 15000);

title_name sales price
Ask Your System Administrator 25667 39.95
I Blame My Mother 1500200 23.95

Puc. 4.27. Pesynsrar UCNONHEHUS 3anpoca,
npencTaBneHHoro B NUCTuHre 4.27
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JInctunr 4.28. Ecnv 6b1 Mbl 3aX0TeNN NEPEYUCAUTD
KHUIN 13 HaLlein 6a3bl, TEMOW KOTOPbIN ABNSETCA
UNW UCTOPWS, UK BKorpadous 1 LeHa KOTOPbIX HIKE
20 ponnapos, TO 3TOT 3anpoc He cpaboTan 6bl.
MprynHa COCTONT B TOM, YTO MO YMONYaHMIO
onepatop AND BbINONHSAETCS paHbLLe oneparopa OR.
Peaynbrar MCNONHEHNS 3TOTO 3anpoca CM. Ha puc.
4.28

|
|§D§ JinGraur

SELECT title_id, type,
FROM titles
WHERE type = ‘history’
OR type = 'biography’
AND price < 20;

price

title_id type price
TO1 history 21.99
T02 history 19.95
T06 biography 19.95
T12 biography 12.99
T13 history 29.99

Puc. 4.28. PesynbTar ucnonHeHns 3anpoca,
NpeACcTaBNeHHOro B ucTuHre 4.28. Mol Bugum,

4YTO B PAcneyaTky BK/HYEHbI [1Be KHUMK, LieHa
KOTOPbIX NpeBbiwaeT 20 aonnapos. CnefoBaTenbHo,
[aHHbIIA 3aNpoc He peLLaeT NocTaBneHHONM 3ataqu

11 €ro HaJio 0TKOPPEKTUPOBATb

00beIMHEHHBIX JIOTHYeCKUMU OIlepaTOpaMH.
Hanpumep, Ha OCHOBe NpaBUI IpPeIIecT-
BOBaHUS, KOTOpbIe MpUHATHI Barteri CYDB]]
10 YMOJT9aHUIO, cJI0kHOe yciaoBue x AND NOT
y OR Z 5KBUBAJIEHTHO CJI0)KHOMY YCJIOBHUIO (X
AND (NOT y)) OR z. B aT0#1 CBSI3M XOTEJIOCH OBI
MIOAYEPKHYTh, YTO IJIsI TOTO, YTOOBI IOCIIe-
JIOBaTEJIbHOCTh NPHUMEHEHHUs OIEepPaTOpPOB
OblTa MAaKCUMAJIBHO IIPO3PAaYHOM, pa3yMHO
BCeIa IPUMEHTh CKOOKH U He I0JIaraTbCs
Ha TNpaBuUJja IpelIecTBOBaHU, NeHCTBYIO-
mue 1o ymondanuio. Hanpumep, ecin 651
HY>KHO OBLIIO pacredaTaTbh M3 Halleil 6a3bl
Ha3BaHMSA KHUT, TeMa KOTOPBIX WU HCTO-
pust, win 6uorpadust, u 4ToOBl OHU TIpU
9TOM cTOMIH He 6oitee 20 HOJIIAPOB KasKaas,
TO 3alpOC, KOTOPBIN MpeNCcTaBleH Y HaC B
nuctuHre 4.28, aTOM 3a/maun He perui Obl.
Bce neso B TOM, 9TO IO YMOJIYaHHIO (TO eCTh
6e3 cko6ok) omepatop AND BBIYHCISETCS
pasble, 4eMm omepatop OR, mosTomMy Bech
3arpoc JTucTHHra 4.28 OyIeT BBIIOTHEH B Ta-
KOl ITOCJIeIOBATEIbHOCTH:

1. Haiitu u BeIOpaTh BCe KHUTU-OHOrpa-
¢un, kotopsie crosiT MeHee 20 1O/UTAPOB.

2. Haittu u BBIOpaTh BCe KHUTH 110 HCTOPUN
(He3aBUCHUMO OT UX IIE€HBI).

3. B kauecTBe pesynbraTa pacrmevyarath 06a
MHO>KECTBA CTPOK co cronbuamu title_id,
type, price (YHUKaIbHBII HAEHTHPHKATOP
KHUTH, ee Tema, IleHa; cM. puc. 4.28).

YToO6BI 3aCTABUTD 3AIPOC BHIOUPATH CTPOKH
B COOTBETCTBUM C IIOCTABJIECHHOM 3amadeu,
omepaTtop OR goDKeH cpabaThIBaTh PaHbIIe
omepatopa AND. B cooTBeTcTBUU € 3TOM HUfe-
€Il JIETKO «ITIOYMHUTD» 3aIIPOC JIMCTUHTA 4.28
paccraHoBKOM cKOOOK. VcmpaBieHHBIN 3a-
IIpOC, NPENCTABIECHHBIN B JIUCTUHTE 4.29,
BBITIOJIHAETCS B TAKOH ITOC/I€OBATEIbHOCTH:

1. Haiitu u BBIGpaTh Bce KHUTH-OHOTpadun
Y BCe KHUTH 110 UCTOPHH (HE3aBUCHUMO OT
WX IIEHBI).
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2. U3 Bcero MHOKeCTBA KHUT, miporeaux  JIMCTUHT 4.29. HYToG6bl «ucnpasuTh» 3anpoc,
(dUIBTP Ha IIPeMBIYINEM IT1are, BHIOPaTh npefCcTaBneHHbl B NUCTUHTE 4.28, 6bIn BBELEHbI
TOJIBKO Te, KOTOpBIe CTOST MeHee 20 gon-  KPYMbie CKOOKM, 4T06bI 3acTaBuTh CYB/] BLINONHMUTL
JIapOB. oneparop OR paHblue, 4em onepartop AND. Peaynbrar

WUCMOMHEHMS! 3TOMO 3anpoca CM. Ha puc. 4.29
3. B kauectBe pesyanaTa pacmedaraTrsb 110-

ciefiHee 0TOOPAaHHOE MHOXKECTBO CTPOK ~ fI— Nwoiwr

co cronbuamu title_id, type, price (yuu- SELECT title id, type, price
KaJIbHBIN HIeHTH(UKATOP KHUTY, €€ TeMa, FROM titles

1eHa; CM. puc. 4.29). WHERE (type = ‘history’

OR (type = ‘'biography")
AND price < 20;

X0TA BO BCeX Mpumepax AaHHOTO pasjena
“ onepatopbl AND, OR 1 NOT pa6oTaroT MCKIH0-

YNTENbHO C YCNMOBWUAMU CPABHEHUS, OHM MO-  title_id type price
ryt pa6oTatb W ¢ ycnosusmu noboro gpyro-  ________  ___________  ______
ro muna. T02 history 19.95

T06 biography 19.95
O}lHa 04YeHb pacnpocTpaHeHHasa owmbKa co- T12 biography 12.99

“ CTOMT B TOM, 4T06bI NP hOPMUPOBAHUN NPEA-

noxexust WHERE mepen onepatopom OR cra-  PWC. 4.29. Pesynbtar ucnonHerus

BWTb YCNOBME, a Nocre oneparopa OR — He  OTKOPPEKTUPOBAHHOTO 3anpoca, NpeAcTaBneHHoro
YCIIOBYE, A TONLKO €r0 YacTb B BUAE NuTepana B MCTUHTE 4.29. 3aja4a pelueHa

unu goyHKumMK. Mpumep 37O OWKMGKN: WHERE

state = 'NY' OR "CA'. [lpaBunbHoe peLue-

Hue: WHERE state = "NY' OR state = "CA".

[loCnoBHbIA NepeBog BMOMHE OCMBICEHHbIX
“ YTBEPXKAEHUIA A3blka 06LLeHNs Ha A3bIK SQL
BeJleT K 6ECCMbICIIEHHbIM W JaXe HEBEPHbLIM
komangam SQL. Hanpumep, avpektuea «Mepe-
YMCAUTb BCE KHWMM MO LeHam meHee 10 gon-
napoB 3a konuo 1 6onee 30 gonnapos 3a
KOMWI0» MMEET YeTKUii NPUKNAAHORA CMbICA.
Ho NpUMEHEHHbIA B Hell COKO3 «U», Byay4u
nepesefeH Ha SQL, npeBpaTtuT Becb 3anpoc
B GecCMbICMLY:

SELECT title_name, price
FROM titles
WHERE price<10 AND price>30;

04eBMAHO, 4TO pe3ynbTaToM 3TOr0 3anpoca
(CMHTaKCMYeCKN abCONIOTHO KOPPEKTHOrO0)
SIBNSIETCA MyCTOE MHOXECTBO CTPOK, MOCKOMb-
Ky TPYBHO NPeACTaBUTb Ce6e TaKyl KHUrY,
KOTOpas 04HOBPEMEHHO ([06ABUM K 3TOMY —
B OZLHOW W TOIf Xe CTPaHe 1y OFHOr0 W TOro
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Tabnuua 4.6. JTornyeckas 9KBUBaIEHTHOCTb YCOBMIA

Ycnosue
BUE

OKBUBaNeHTHoOe ycno-

NOT (p AND q)
NOT (p OR q)
NOT (NOT p)

(NOT p) OR (NOT q)
(NOT p) AND (NOT q)
P

Xe npofasua) crouna 6bl u menee 10 gonna-
pos, n 6onee 30 fonnapos. Ho npumeHeHne
oneparopa AND Tpebyet ot CYB[] nmeHHo Ta-
KOro noHumaHus. B 10 e Bpems, ecnu nogy-
MaTb HaJ CMbICTIOM AMPEKTMBbI Ha PYCCKOM
3bIKe, CTAHOBUTCSA SICHO, YTO NPM NEPeBOfe ee
Ha SQL ycnosus 0T60pa KHUI N0 KPUTEPUIO
«LieHbl» HaJl0 COELMHATb He OnepaTopom AND
(noTOMY 4TO MO-PYCCKU 6GbINO Obl HE «LigHa
M LIEHA», 3 «<KHUTU M KHUMM>), 2 ONepaTopom
OR, TaK KaK WMEHHO OH BbIGMPAET KHUIW,
YA0BNETBOPAOLLNE XOTH Obl OJHOMY M3 KpU-
TEpNeB, Hanaraembix Ha LeHY KHUT, a He 060-
UM KpPUTEPMSM OLHOBPEMEHHO (B PYCCKOM
BapWaHTe CMbICI KPUTEPUS «KHUTW U KHUMW»
# «KHUTW N0 LeHe 1 UAK no ueHe 2»): WHERE
price<10 OR price>30. Ecnn mbl 3ameHUM
9TUM  MPEANOXEHNEM  COOTBETCTBYlOLLEe
NpeLnoXeHne WHERE B NpMBEJEHHOM 3anpo-
Ce, TO OH 3apaboTaeT NpasusIbHO.

C nomoLbto 0NepatopoB OAHO W TO Xe Yc-
NI0BME MOXHO BbIPa3nTb PasHbIMK Crocoba-
Mu (cM. Taon. 4.6). MNepsble Be 3KBUBANEHT-
HOCTU Ha3bIBAKOTCA JIOTUHECKUMY 3aKOHAMK
Mopraxa, a nocneaHas 3KBUBANEHTHOCTb —
ABOVIHBIM OTPULAHNEM.

A Tenepb HEMHOrO OTBEYEMCS OT TeMbl KHU-
rn. MpUMeHss MaTeMaTU4eCKyH0 IOTUKY W npi-
BeJieHHble B Tabn. 4.6 npaBmna 9KBMBANEHT-
HOCTW, Bbl BCErja CMOXETE NepeHecTi onepa-
TOp NOT B ry6b N060ro CAOXHOro YCnoBus,
TO eCTb NpeobpasoBaTb 3TO YCOBUE TaK, YTO
onepatop NOT 6yAeT NPUMEHATHCA TONbKO
K BbIDOKEHMSAM, He COLlepXKaLLUMM NOrn4ecKmnx
oneparopos. lpuBeemM npumep Takoro npe-
06pasoBaHns:

NOT ((p AND g) OR (NOT p AND r)) =
= NOT (p AND g) AND NOT (NOT p AND r) =
= (NOT p OR NOT g) AND (p OR NOT r)

Ecnu Bbl paboTaete B cpege MySQL, umeite
B BUAY, 4TO False AND Unknown GYydeT pas-
HO Unknown, a He False, Kak 3T0, Ka3anocb
6bl, cneayet u3 Taon. 4.3.
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CpaBHeHue no wabnony
onepartopom LIKE

Bce npuBeneHHble HAMU 3aIPOCHI OBUTH IPU-
MepaMH TOTO, KaK BBIOMpaTh CTPOKH Ha OC-
HOBe 3HAHWS TOYHBIX 3HAYCHUI KaKOTO-HU-
6ynpb cronbia unu cronbios. Ho, eciu To4-
Hble 3HAYCHUS He U3BECTHBI WU U3BECTHBI
JIUIII YaCTHYHO, PACCMOTPEHHBIE BBIIIIE IIPH-
eMbl He cpaboTaloT. B aToM cirydae BaM Ipu-
rogurcs oneparop LIKE, KOTOpblii T03BOIAET
pelaTh 3aa4y BEIOOPKU HAa OCHOBE HEIOJI-
HoMt mHpoOpManuu (KTO-TO TOBOPUT BaM:
«MMs aTOro aBTOpa HauuHaemcs Ha Kein...»)
U BBIOUPAThH CTPOKHU, 3HAYECHUSI KOTOPBIX 10-
XO02KU IPYT HA Ipyra B KAKOM-JINOO CMBICIIE
(BaM HY>KHO OTBEeTHUTb Ha Bompoc: «Kro u3s
aBTOPOB, 3aHECEHHBIX B HaIlly 0asy, SKHBET
8 paitone Can-Opannucko?»). [lepeunciaum
OCHOBHbI€E XapaKTePUCTUKHU omepaTopa LIKE:

u pa60TaeT TOJIBKO CO CTPpOKaMH1 CMUMBOJIOB,
HO HE€ C YHuCJIaMH U HE€ CO 3HAYCHUAMU
JaTbl 1 BpEMEHU,

W Bceraa IPUMeHseT KaKoH-HIOY b [1abI0H
3HAYEHH, KOTOPOMY IOJDKHBI COOTBET-
cTBOBaTh oTOupaemble cTpoku. Ilabro-
HOM Ha3bIBaeTCsl IPOM3BOJIbHAS 3aKaBbI-
YeHHasI CTPOKa, COIeprKaliast Kakyo-1160
KOMOMHANMIO OYKBEHHBIX CHMBOJIOB, CO-
OTBETCTBHE KOTOPBIM JOJDKHO OBITH a6CO-
JIOTHBIM, U IIPOU3BOJIBHYIO KOMOU-
HAIUI0 METaCHMBOJIOB. 3[1eCh 110, Me-
macumBonamy MOHUMAIOTCS CHEIHAIIb-
HbIE OIIePATOPBL, KOTOPbIe pabOTAIOT KaK
[IOJCTAHOBOYHBbIE 3HAKU U HYXXHBI JJIS
TOTO0, YTOOBI OIUCBIBATH CTPYKTYPY JaH-
HbIX. B ma6ioHe 3HaYeHMIT TaKoi Me-
TACHMBOJI 3a/IaeT OIPe/eJICHHYIO CTPYK-
TYpy TOrO 9JIeMeHTa TaHHBIX, KOTOPBIII
IOJDKEH OBITh IIO[ICTABJIEH HA ero MeCTO
B 9TOT IIa0JIOH AJIsI IPOBEPKU COOTBET-
cTBUs. B Tabi. 4.7 mepeducieHs! qomyc-
THMBIE OIIEPaTOPBI-METACUMBOJIBI, A B

Ta6nuua 4.7. MeTacuMBO/bHbIE ONEpaTopsbl

Onepatop-metacumson CooTBeTCTBYeT

% Ctpoke, cocTosLuen
13 Noboro KonmyecTea
NPOV3BOSIbHbIX
CUMBOJI0B

JTio6omy opgHOMy
cumBony
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Tab1. 4.8 — HEKOTOPBIE XOIOBbIE IIPIMeEpPsl M KOT/Ia HeKUIi IIa0JI0H 3HAYEeHHIT COBCEM He
11abJIOHOB 3HAYEHUIT; COIIEP’KUT METACUMBOJIOB, oneparop LIKE
paboTaer Kak omepatop cpaBHeHUs (=) —
cM. Tabm. 4.2, a omeparop NOT LIKE —
COOTBETCTBEHHO KaK OII€PaTOP CpaBHEHUSA
(<>). K npumepy, npemynoxxenne WHERE
city LIKE 'NewYork' okBUBaJIeHTHO IIpeq-
JoxxeHuto WHERE city = "New York'.

B [poBepKa Ha COBIajeHUe C M1abJI0HOM
3HAYeHUI MOKeT YIUTHIBATh WU HE YIU-
TBIBaTh PEruUcTp OYKB (CM. IpUMedYaHUe
DBMS B pasgene «PunpTpanus CTPOK
¢ nomoipio npemioxxkenuss WHERE» B
STOM TIJIaBe);

B BBl Bcerga MOJXKeTe UHBEPTUPOBATH JIIO-
60e ycitosue LIKE, mocTasus meper orepa-  PHIbTPALNA CTPOK
TOpOM LIKE orepaTop NOT (TO €CThb OoIIepa- no rIpOM3BUJ1bHOMv I.IJaﬁJIOHv 3|'|a"‘|8|'|"ﬁ
top NOT LIKE — aTO MHBepcus onepaTopa

Hamneuaraiite:
LIKE);
SELECT columns
B Bbl MOXeTe o0beIUHATh ycnoBus LIKE FROM table
C JI0OBIM KOJIMYECTBOM IPYTUX YCIOBUI WHERE test_column [NOT] LIKE
siormyeckumu oneparopamu AND u OR; ‘pattern’;

Ta6bnuua 4.8. Mpumepbl NPUMEHEHUS METACUMBOSIOB B LIABSIOHAX

lla6bnon  CootBetcTByeT

A% CooTBeTCTBYET NMOO6OMY CTPOKOBOMY 3HAYEHWUIO ONMHOM HE MEHbLUE OJHOrO0 CMMBONA,
Ha4yMHaloLLEMYCS C 3arfaBHOM aHrTIMACKOW (3TO BaXHO) «A», BKIOYas NPOCTO OJHY
3arnaBHylo 6ykBy «A». [lpyMep CTPOKOBbIX 3HAYEHWI, COOTBETCTBYHOLLMX AAHHOMY LUA6-
NOHy: ‘Anonymous’, ‘AC/DC’

%S’ Jllo6oMy CTPOKOBOMY 3HAYEHMWIO OJIMHOW HE MEHbLUEe OQHOro CMMBOJSIA, 3aKaH4YMBaroLLe-
MyCSi CTPOYHOW BYKBOW «S», BKIHOHYAA NPOCTO OAHY CTPO4HYIO BYKBY «S». Mimente
B BMAY, 4TO CTPOKOBOE 3Ha4eHue, CoCTosLLee U3 «S» 1 CriedyloLmx 3a Hel npobenos,
He OTBeYaeT AaHHOMY LabnoHy. BoT elle napa CTPOKOBbIX 3HaYeHwi: 'DMBSes ',
"Victoria Falls’

%in% Jllo6oMy CTPOKOBOMY 3HAYEHWIO ANMHOW HE MEHbLLE ABYX CMMBOJOB, coepXallemy

coyeTaHne CTPOYHbIX BYKB «in». OTOMYy LLIAGMOHY COOTBETCTBYIOT CTPOKOBbIE 3HAYEHUS

"in’, "inch’, "Pine’, 'linchpin’, "lynchpin’

J1lo60My CTPOKOBOMY 3HAYEHWIO ANIMHBI, paBHOMY 4. 3TOMy LLA6NOHY COOTBETCTBYIOT

"ABBI", "9 em’ M "Jack’

“Qua__’ Jllo60My CTPOKOBOMY 3HAYEHWIO ONMHOM 5 CMMBONOB, HadMHawoLwemyca ¢ Qua.... 3To-
My LWa6noHy CcOOTBETCTBYIOT 'Quack’', 'Quaff’ u "Quake’

_re_’ ﬂlOﬁOMy CTPOKOBOMY 3Ha4eHUI0 OJSINHbI, paBHOMY 4 cumBonawm; ero BTOPbIM U TPeTbUM
3Ha4YeHuaAMU ABNAeTCA napa CTPOYHbIX AHIMUNCKNX 6yKB «re». [log 9TOT WabnoH nogxo-
OAT cnefyloLlne CTPOKOBble 3Ha4YeHus: "Tree', 'area’ U 'fret’

_re%’ Jllo60My CTPOKOBOMY 3HAYEHWIO ANMHON HE MeHblUue 3 CMMBOJSIOB; B HEM Ha BTOPOM
N TPETBEM MECTax CTOAT aHrNNACKME CTPOYHbIE BYKBbI «re». Nof 3TOT WabnoH NoaxXoaaT
cregylolme CTpOKoBble 3HaveHus: "Tree', "area’, 'fret’, "fretful' n 'freeze’

Y%re_’ Jllo60My CTPOKOBOMY 3HAYEHWIO ANVMHON HE MeHblUue 3 CMMBOJSIOB; B HEM Ha BTOPOM
N TpeTbeM MeCTax, CHATasA C KOHLA, CTOAT aHIIMINCKNE CTPOUHbIE BYKBbI «€» U «I» COOT-
BeTCTBEHHO. oA 3TOT LWabnoH NoAXofAaT cnefylolime CTPOKOBble 3Ha4YeHus: 'Tree',
"area’, 'fret’, 'red’ n 'Blood red’
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ITompasymeBaercst, 4TO:

m unentuduKaTOp columns 6ymeT 3aMeHeH
OJIHUM WJIN HECKOJbKUMM, PasfieleHHbI-
MM 3aIATHIMH, peIbHBIMU HMEHAMHU Ka-
KUX-HUOYIH CTOIOIIOB;

m upentudukatop table 6ymeT 3aMeHeH
“MeHeM TO¥ TabIuIbl, KOTOPasi COmep-
XKUT 3TH CTONIOIBI CO1UMNS;

® BbI, POpPMUPYSI YCIIOBUE TIOUCKA, CHeliae-
Te ciIenylolee:

BMeCTO test_column MOACTaBUTE UMS
KaKOro-HuOyIb OTHOTO CTONOIA B Tab-
nutie table, mpudeM 3TOT cTobers co-
BCeM He NOJDKEH BXOOUTh B COCTaB
cToNOLOB columns;

BMECTO pattern MmoiacTaBuUTe 1IabaoH
3Ha4yeHwui1, koropsie CYB]l 6yner co-
IIOCTABJIATH CO 3HAYEHUSAMM B CTOJIO-
1e test_column;

B 1r1a6JI0OH 3HAYEHUN — 3TO CTPOKA CHM-
BOJIOB HAmomo6ue TeX, 4TO IPUBEIEHBI
B Tabi. 4.8;

N eCJIM HYXKHO OTOOPAaTh CTPOKHU, KOTOPbIE
He COOTBETCTBYIOT BEIOpAHHOMY 11a6J10-
HY 3HaY€HWU, BOCIIOJL3YUTECH HE OIle-
patopoM LIKE, a onepatopom NOT LIKE
(cM. nmuctunru u puc. 4.30—4.33).

Onnoit u3 ocobennocreit SQL sBisiercs To,
YTO MOYKHO BKJIIOYATh B ITAOJIOH 3HAYEHUM
MeTaCHUMBOJIbI He TOJBKO KaK TaKOBbIe (TO
€CTb He TOJIbKO KaK OIepaTOphl U IOACTAHO-
BOYHBIE, CIIENWa/JbHblE 3HAKU), HO M KakK
00bIKHOBeHHBIE cCMMBOJIBL. YT06B1 CYB]] me-
pecrana BOCIPUHAMATH IIPOM3BOJIBHBIA Me-
TAaCHMBOJI B KauecTBe OIlepaTopa U CHeIuaIb-
HO I'0 CUMBOJIA, €l Hafo 00 5TOM 0OBABUTH C
TIOMOIIBIO IPYTOTO OIIepaTOpa U CIeIUaIbHO-
IO CHMBOJIA, Ha3bIBAEMOTO MEPEKAUAIOUIUM
cumbonom. ITocpencTBOM IepeKITI0YAIOIIEro
CHMBOJIA BBl CMOXKETE B HY)KHBIFI MOMEHT
06bsicauTh CYB/, 9T06861 OHA BOCIIpUHUMAIIA

Jinetunr 4.30. Pacneyatatb U3 Haweit 6a3bl AaHHbIX
MMEeHa 1 (pamunum aBTopoB, Yoy amunum
Ha4nMHaroTcs Ha Kel. Pesynetar ucnonHeHums sanpoca
cM. Ha puc. 4.30

Elj JIHCTHHT

SELECT au_fname,
FROM authors
WHERE au_lname LIKE

au_lname

"Kel4":

au_fname au_lname
Christian Kells
Kellsey

Puc. 4.30. Peaynbrar ucrnosnHeHus sanpoca,
npencTasneHHoro B nuctuure 4.30
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Jinctunr 4.31. Pacnevatatb U3 Hawleit 6a3bl JaHHbIX
MMEHa 1 (pamunum aBTopos, B PaMuUnax KOTopbIx
Ha MecTax 3-ro 1 4-ro 3HaKoB eCTb 6yKBa «|».
Pesynbtar ncnonHexms aToro 3anpoca

CM. Ha puc. 4.31

IEDE JIMCTHHT

SELECT au_fname,
FROM authors
WHERE au_lname LIKE '__11%";

au_lname

au_fname au_lname
Hallie Hull
Klee Hull
Christian Kells
Kellsey

Puc. 4.31. Pe3ynbrat ucnonHeHus 3anpoca,
npefcTaBneHHoro B ncTuHre 4.31

Jlnctnir 4.32. Pacneyaratb uMeHa 1 pamunuu
aBTOPOB, Y4NTbIBAEMbIX B Halllel 6a3e AaHHbIX,
KOTOpbIE XMBYT B paiioHe 3annea CaH-PpaHumMcKo
(MOYTOBbIN UHAEKC 3TOTO MECTa Ha4MHaeTCs

C undop 94...). PesynbTar ucnosnHeHns 3anpoca
CM. Ha puc. 4.32

EfFe——"—ieme— nomwr—————"p
SELECT au_fname, au_lname, city, state,
zip

FROM authors
WHERE zip LIKE '94___";

au_fname au_lname city state zip

Hallie Hull San Francisco CA 94123

Klee Hull San Francisco CA 94123

Kellsey Palo Alto CA 94305

Puc. 4.32. PesynbTat MCNoNHeHNs 3anpoca,
NpefCcTaBNeHHOro B UCTUHTE 4.32

TOT WJIA WHOU METAaCHUMBOJI, CKaKeM, 3HaK
IIPOLIEHTOB WJIX 3HaK IOlY€PKUBAHUS, KOTAA
6ymeT ompemensTh, COOTBETCTBYET HJIA HET
HeKasi CTPOKaA 3aIaHHOMY 1Ta0IOHY 3HAYECHUIL.
YTo6bI 0CBOOOIUTH HY)KHBIH BAM METaCUMBOJI
OT €ro CIIeIUaIbHOTO 3HAYeHUs, CJIeyeT B OIl-
peneeHHOM MecTe Tejla KOMaHAbI Haleda-
TaTh MEePEeKII0YAIONINI CUMBOJ U Cpa3y Moc-
ne Hero 6e3 mpobesa — HY)KHBIN BaM MeTa-
CHUMBOJI. A [IJIs1 TOTO, YTOOBI 0003HAYUTD 3TOT
CaMBbIi1 IEPEKIIFOYAIOIINI CUMBOJIL, HaJI0 IIPU-
MEHUTH KIto4eBoe cioBo ESCAPE. Ecnu, Ha-
IpuUMep, B KadecTBe IEPeKII0YaIoIIero
CHUMBOJIa UCIOJIb3YeTCSd BOCKIUIIATEIbHBIN
3HAaK, TO COYeTaHue 3HAKOB !% B 11abja0He
3HauYeHUN OymeT o3HavaTh GYKBaJIbHO %,
u 6oiiee HUYero. Takre MeTaCHMBOJIbI HA3bI-
BaIOTCS nepexaovenHvimu. Ilpu aTOM Hene-
pexnoueHHble METACUMBOJBI (KOTOpPbBIE He
SIBJISIIOTCSL TIEPEKIIOYEeHHBIMU) COXPAHSIOT
CBOe cIrertuangbHOe 3HaYeHrne. CHMBOJI, orpe-
IeJIeHHBIN BaMM KaK IepeKII0Yaloniui, He
MOKeT OBITh COCTaBHBIM 3JIEMEHTOM IIT1a6J10-
Ha. Hanpumep, eciu Hago OpraHN30BaTh M0~
ucK moactpoku 50% OFF! ', mpumercst BbIO-
paTh B KadecTBe IepeKII0YalolIero CMMBOa
He BOCKJINIIATeIbHBIN 3HAK, a YTO-TO APYTOE.
Haxkower, 111a6;10HbI 3HAYE€HUT, UCITOIB3YIO-
e MepeKIlouYeHHble CUMBOJIBI, IPUHATO
TOYK€ Ha3bIBaTh IIE€PEKII0YEHHBIMU.

B Tab6i1. 4.9 npuBeneHb! IPUMEPHI HePeKI0-
YeHHbIX U HenepekatoueHHbIX wabnonob, rae
IIepPEKII0YaIOI MM CUMBOJIOM Ha3Ha4YeH BOC-
KJINLATeIbHBIN 3HAK.

BkntoyeHwe B WA6NOH 3HA4YEHUN
3HaKa MeTacMMBOna

Hameuaraiite:

SELECT columns
FROM table
WHERE test_column [NOT] LIKE
‘pattern’
ESCAPE ‘"escape_char’;
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IIpenmomnaraercs, 9To:

B 33 ucKIodeHueM npemnoxenus ESCAPE,
BECb CUHTAKCUC UMEHHO TaKOU, KaK Y KO-
maHne!l SELECT B mogpaspene «PunbTpa-
[UsL CTPOK TI0 TIPOU3BOJIIBHOMY IIIa0IOHY
3HAUYCHUMN» HACTOSILEH IJIaBbI;

B BB CfleaeTe Cienyoinee (CM. JIMCTHHT
4.34 u puc. 4.34):

3aMeHUTe Scape_char KaKUM-HUOYIb

OJHUM 3HAKOM, KOTOPBIA U 6y11eT
HCpeKJIIO‘IaIOIlII/IM CUMBOJIOM B 3TOM
3armpoce;

He Oy[eTe BKJIIOYATh HEePEKIIOYAIOITHIl
CHMBOJI, KOTOPBII IIOKa 0603HAYEH KaK
escape_char, B IIa6JI0H 3HAYEHUIA.

BmecTo test_column Bbl BMNOJHE MOXeETe
NnoAcCTaBuUTb NPON3BOJIbHOE BbIPAXXEHNME.

OnepaTtop NOT MOXHO CTaBUTb W MNepea
onepatopom LIKE, u nepea wWab6ioHOM
test_column. 3TO 3HAYMT, 4TO Onepartop
NOT, KOTOPbIA MOXET HaxoLuTbCs Nepej
onepatopom LIKE, paboTaeT He3aBUCKUMO OT
oneparopa NOT, KOTOPbIA MOXET CTOATb ne-
pel WabnoHOM 3Ha4eHuin (NOCMOTPUTE, 0f-
Hako, nogpasgen «Onepatop NOT» u3 npea-
LecTBYlOLLEro pasgena). Hanpumep, npea-
JNI0XXeHne WHERE phone NOT LIKE "212-%"
9KBMBANIEHTHO NPEANOXEHNO WHERE NOT
phone LIKE '212-%". B 3TOA CBS3M Bbl
BMOMHE MOrNK 6bl HanUcaTb CneayloLlee He-
Nenoe no CyTi, HO CUMHTAKCUYeCKN NpaBumb-
HOe npeanoXeHne WHERE NOT phone NOT
LIKE "212-%", 3aja4ya KOTOporo — 0tobpatb
aBTOPOB, Yeil TenedoH HaymHaeTca Ha 212.

Mouck no wabnoHam, BKKYAOLNUM MeTa-
CUMBObI, TPEOYET CMINLLIKOM MHOFO BPEMEHH.
970 0C0OEHHO 3aMETHO B TOM Cnyyae, Koraa
MeTacumBon % NMPUMEHSIETCS B Ha4ane HeKo-
ero wabnoHa. Moatomy He pekomeHayeTcs
NPUMEHSATb METACUMBObI, ECITN €CTb ApYrue
€noco6bl noncka.

Tabnuua 4.9. MNepeknioyeHHbIe
11 HeNepeKITYeHHbIE WaboHbl 3HAYEHUI

lWa6noH CooTBeTcTBYyET

£100% Henepeknto4eHHbIn a6 noH.
CooTBETCTBYET CTPOKE CMMBOJIOB
OJIMHOW He MeHee 3 CMMBOJIOB,
HauyuHatowencsa co 100...

£100!%’ MepeknioyeHHbIn WwabnoH. CooTeeT-
CTBYeT CTPOro NopcTpoke ‘ 100%’

‘_op’ Henepeknto4eHHbIn a6 noH.
CoOTBETCTBYET CTPOKE OSIMHON
cTporo 3 cumBona, Ha BTOPOM
N TpeTbeM MecCTax KOTOpOoW CToAT
6YKBbI TAaTUHCKOro andasnTa «o»
N «p» COOTBETCTBEHHO

‘1 _op’ MepekntoyeHHbIl WwabnoH. CooTeeT-
CTBYET CTPOro NOACTPOKEe ‘_op’

Jinctuur 4.33. MepeuncnuTb U3 Haweii 6a3bl AaHHbIX
ABTOPOB, XMBYLLNX 33 NPeAenamu TeppUTOpUanbHoN
o6nacTtu, KoTopas COOTBETCTBYET MeXAYropoaHUM
TeneoHHbIM Kogam 212, 415 1 303. O6patute
BHUMaHIE Ha TPW PasHbIX CNOCO6A UCKIIOYUTD
HEHYXHble TenedOHHbIE HOMepa C NOMOLLbH
wabnoHa. CoBeTyeM BOCNONb30BATHCA NEPBbIM
€noco6oM, NOTOMY YTO NPOBEPKA COOTBETCTBUIA
OIHO3HAKOBOMY (_) LUABNIOHY BbIMOHSAETCS HAMHOIO
6bicTpee, 4eM MHOr03HaKoBOMY (%). Pesynbrat
MCNOJIHEHNS 3anpoca CM. Ha puc. 4.33

ED% JInGTrHr

SELECT au_fname, au_lname, phone
FROM authors
WHERE phone NOT LIKE "212-___-____

AND phone NOT LIKE '415-___-%'
AND phone NOT LIKE '303-%";

au_fname au_lname phone

Sarah Buchman 718-496-7223
Kellsey 650-836-7128

Paddy 0" Furniture 941-925-0752

Puc. 4.33. Peaynbrar ucnosnHeHus 3anpoca,
npeacTaBneHHoro B UCTUHre 4.33
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Jnctuur 4.34. MepedncnuTb U3 HaLLei TNOBON 6a3bl
Ha3BaHMS KHUT, KOTOPbIE COAEPXKAT 3HaK MPOLEHTOB
(MMEHHO Kak 3HaK %, a He KaK onepatop-MeTacumBon).
3ameTbre, 410 CYB[] BOCNPMHUMAET TONLKO TOT 3HaK
MPOLIEHTOB B LUIAGNOHE 3HAYEHUIA, KOTOPbINA CrieayeT 3a
nepexTioYatoLLM CUMBOJIOM (B JAHHOM CTy4ae 3a
BOCKNMLIATENbHBIM 3HAKOM), @ BCE OCTalIbHbIE 3HAKU
MPOLIEHTOB B TOM XK€ CaMOM LUaBNI0He (KOTOpbINA
Tenepb CTan Nepek4eHHbIM) COXPaHAIT
(DYHKUMOHANIbHOCTb OMepaTopoB-MeTaciMBOSIOB.
Peaynbrar ucnonxHesus sanpoca cM. Ha puc. 4.34

JMcTHHr

SELECT title_name
FROM titles
WHERE title_name LIKE "%!%%" ESCAPE

title_name

Puc. 4.34. Pe3ynbTar MCNoNHEHNs 3anpoca,
NPeACTaBNeHHOro B ucTuHre 4.34. Ml Bugum
MycTOe MHOXeCTBO CTPoK! Bce aeno B tom,

YTO B HA3BAHWAX KHUT, 3aHECEHHbIX B HaLLy TUMOBYHO
6a3y AaHHbIX, HET 3HaKa NPOLEHTOB

Ta6nuua 4.10. Mpumepsb! WwWabnoHos [] n [*]

LWa6noH CooTtBeTcTBYeT
‘[a-c]’ ‘bat’, ‘cat’, HO He 'fat’
‘[beflat’ ‘bat’, ‘cat’, ‘fat’, HO He ‘eat’
‘[Aclat’ ‘bat’, ‘fat’, HO He 'cat’
‘se[*n]%’ Bcem cTpokam anvHowm
He MeHee [BYX CUMMBOJIOB;
OHW Ha4YMHaKTCA Ha «Se»,
HO HE 3aKaH4MBalOTCH Ha «n»

ofits

CYB[ Microsoft Access He moaaepxuBaet
npeanoxeHune ESCAPE. Ecnn xe Bbl paboTa-
eTe B 37Ol CPefie N HaMepeHbl NePeKNoYnTL
KaKOM-HMOYab MeTacuMBON LWA6noHa, Bam
CNefyeT 3aKN41Tb 3TOT METacMBON B KBAA-
paTHble CKOOKW. Hanpumep, 4T06bI 3anycTuTh
B Access 3anpoc, NpeAcTaBfieHHblA B NNC-
TUHre 4.34, HYXHO Nepenucatb Npepsioxe-
Hue WHERE cnepgytowum o6pasom: WHERE
title_name LIKE "%[%]% .

Hekotopble kommepyeckue CYB[, B TOM
yucne Microsoft SQL Server, noaaepxuBa-
I0T TaK Ha3blBAEMbl€ PEry/ISPHbIE BblpaXe-
Hus ctaHpapta POSIX, korga metacumeon
B BUJE KBaApaTHbIX CKOOOK C yKa3aHHbIM
B HUX [IMana30HOM 3Ha4eHWiA COOTBETCTBY-
eT N60OMYy CMMBOMY M3 3TOr0 AManas3oHa,
a MeTacMMBON B BuJe KBaapaTHbIX CKOOOK,
B KOTOPbIX CHayana CTOMT CMMBOM KpbiLl-
KM, a MOTOM HeKUA AuanasoH, COOTBET-
CTBYET Nt06OMY CUMBONY He U3 AManas3oHa
(B maTemaTuke rOBOPAT «U3 AOMOSHEHUS
K AnanasoHy»). B 1aén. 4.10 npusefeHsbl
npumepbl Takmx Wa6noHoB. Ho umeiTe B
BUAY, Y4TO CUHTAKCUC PErynsipHbIX BblpaXe-
HUIA 3aBUCKT OT KOHKpeTHOW CYB[, noato-
MY, €CNK Bbl XOTUTE WX MPUMEHSATb, Opra-
HU3YNTe CHayana Nouck B JOKYMeHTaLuu
no ceoeir CYBJ] ¢ ncnonb3oBaHmem Kntoya
WHERE mnnun LIKE.

OtpenbHble CYB[ gonyckalT npuMeHeHue
onepaTtopa LIKE ong noucka YnCroBbIX
3HaYeHUN, a TaKXe 3HAYEHWUN fJaTbl U Bpe-
MEHN.
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CpaBHeHue ¢ AMana3oHoM
C nomouwbLI0 oneparopa
BETWEEN

OmnepaTop BETWEEN IIpuMeHSIIOT 11 TOTO, ITO-
ObI OIIpeeNIUTD, HAXOMUTCS WJIA HEeT 3HaYeHe
HEKOero CTOJIONa IIPOM3BOJILHON CTPOKHU ab-
CTPAKTHOM TabJIUIIBI B IIpefielaX BBIOPAaHHOTO
nuarna3oHa. [lepednciinM OCHOBHBIE XapaKTe-
puctuku onepatopa BETWEEN:

m paoTaer co CTPOKAMU CUMBOJIOB, YUCIIA-
MU U 3HAYEHHUSIMU JaThl U BpeMeHU;

N ero JManas3oH COCTOMT U3 JIBYX dac-
Tel (CHMBOIMYECKH 0003Ha9aeMBbIX KaK
low_value u high_value), pa3meaeHHBIX
ornepatopoM AND:

— MeHblIlee 3HaYeHue low_value, onpene-
JISIIOIIlee HIDKHIOK TPAHUILY IHMAIA30-
Ha;

— OGoupliree 3HaveHue high_value, ompe-
IeNsolee BEPXHIOW TPAHUILY [UalIa-
30Ha, U TAaKOe, 4YTO OHO HE€ MeHbIIle
HIDKHE TPaHUIIbI;

B 3TO OUeHb yNOOHOe, CKAaTOe M SKOHOMHUY-
HO€ IIpEIJIOKEHHUE, HO BBl MOXKETe HC-
KJIIOYUTD ero u3 npemroxenns WHERE, mo-
CTpOMUB C IOMOIILIO oniepaTopa AND KB~
BaJIeHTHOE, HO GoJiee MIMHHOE TPeIIo-
>xenne WHERE, HampuMep: npemioskeHue
WHERE test_column BETWEEN Iow_value AND
high_value 35KBUBaJI€HTHO NPEJIOKEHUIO
WHERE (test_column >= Iow_value) AND
(test_column<=high_value);

m 0003HavaeT 3aMKHYTBII IUAIIa30H, BepX-
HAA 1 HYDKHSAA T'PaHUIBI KOTOPOT'O BKJIIO-
4JaloTcs B Hero. Ho BB MoXxeTe ompefe-
JIATh U OTKPBITBIN TMaNa30H, UCKIIOYaI0-
DU rpaHunbl. I1sg aToro, nmpasaa, BaMm
HAJI0 OTKa3aThCs OT orepatopa BETWEEN u
HCIIOJIb30BaTh B mpeioxennu WHERE ome-
paTopsl cpaBHeHwus (<) u (>), HAIpUMep:
WHERE (test_column > low_value) AND
(test_column< high_value);

W pMelTe B BUALY, YTO CPaBHEHUS CTPOK
MOTYT OBITh (WK He OBITH) YYBCTBUTEIb-
HBIMU K PErHCTPy OYKB. DTO 3aBUCUT OT
toro, ¢ kakoit CYB]] Bl pabotaete (cM.
npumedanve DBMS B pasnerne «Pumnbt-
panys CTPOK € IIOMOIIBIO IPEeJIOKEHIS
WHERE» 37011 171aBB1);

m onepatop BETWEEN MOXHO MHBepTHPO-
BaTh omneparopoM NOT B omepatop NOT
BETWEEN;

B yCJIOBUS, BBIPaKCHHbIE NPENJIOKEHUSIMA
BETWEEN, MOXKHO 06beIUHATD C APYTUMHU
YCIOBUSMU C UCIIOIb30BAHUEM OIIEPATO-
pos AND u OR.

®dunbTpauua cTpoK no nrwbomy
AnanasoHy

Hameuararire:
SELECT columns
FROM table

WHERE test_column [NOT] BETWEEN
low_value AND high_value;

ITonpasymeBaercs, 4TO:

® ppeHTudUKATOP columns OymeT 3aMeHeH
OIHUM WU HEeCKOJIbKHUMH, PasfieeHHbI-
MU 3aIATHIMH, PeaTbHBIMI NMEHAMH Ka-
KUX-HUOYIb CTOIOLOB;

m unentuduxarop table 6ymer 3aMeHEH
MMeHeM TOi TabGJIHUIbl, KOTOpast comep-
SKUAT CTOJIONBI COlumns;

®  (opmupys ycIoBue IOUCKA, BBI CLieJIaeTe
cilenyroIee:
— BMeCTO test_column IIoaCTaBUTE NMSI Ka-
KOrO-HHOYZb OFHOTO CTOJIOIA B TaOIIH-
e table, mpryeM OH COBCEM He NOJDKEH
BXOJIUTH B COCTaB CTOJIOLIOB CO1UuMNSs;

— BMecTo low_value m high_value nop-
CTaBHUTe IPAaHULIBI ANAIIa30HA 3HAUYEHUIA,
koropsie CYB]I 6ymeT comocTaBusarh co
3HAaYEeHUAMHU B CTOJNOIE test_column,
pu 3ToM GoJbiliee 3HaYeHUe high_-
value, onpepensoliee BEPXHIO I'pa-
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Jinetudr 4.35. Mepeyncnutb U3 Halleit 6a3bl BCEX
ABTOPOB, Y KOTOPbIX MOYTOBbI MHAEKC He MonagaeT
B uHTepsan ot 20 000 no 89 999. Pesynsrar
MCMOSHEHNA 3anpoca cM. Ha puc. 4.35

JIMCTHHI ="——————H

SELECT au_fname,
FROM authors
WHERE zip NOT BETWEEN "20000° AND '89999;

au_lname, zip

au_fname au_lname zip
Sarah Buchman 10468
Hallie Hull 94123
Klee Hull 94123
Christian Kells 10014
Kellsey 94305

Puc. 4.35. Pe3ynbTat ucnonHeHns 3anpoca,
NpefcTaBneHHOro B UCTuUHre 4.35

JInctuur 4.36. MNepeyqncnutb Ha3BaHUSA KHUT U3
Hawen 6asbl, LieHa KOTopbIX cocTasnset ot 10
10 19,95 nonnapos BKNOYUTENLHO. PesynbTar
MCMOSHEHNSA 3TOr0 3anpoca cM. Ha puc. 4.36

JucTHHr §E§|

SELECT title_id,
FROM titles
WHERE price BETWEEN 10 AND 19.95;

price

title_id price
T02 19.95
T04 12.99
T06 19.95
T08 10.00
T09 13.95
T12 12.99

Puc. 4.36. Pe3ynbTat MCnonHeHns 3anpoca,
NpefCcTaBNEHHOro B IUCTUHTE 4.36

HUIy AMAalla30OHa, NOJDKHO OBITH He
MeHbIIe [ow_value, ONpeReIsIonero
HIDKHIOIO T'PaHUIlY IUAIIa30Ha;

® 00a TpaHUYHBIX 3HAUEHUS, OMPenesIsio-
e Ouaras3oH, MTOJDKHBI OTHOCUTBHCS K
OJHOMY M TOMY K€ THUIy JaHHBIX, KOTO-
pbIiA, B CBOXO O4Yepenb, NO/KEH COBIIAATh
nind ObITh COBMECTUMBIM C TMIIOM JaH-
HBIX, HA3HAYE€HHbIM CTOJI6L1y test_column;

N eCJIM HYXXHO OTOOPaTh CTPOKU, KOTOPBIE
He COOTBETCTBYIOT BBHIOPAaHHOMY IHara-
30HY 3HaYE€HUM, BbI yKaKeTe He OIepaTop
BETWEEN, a orrepatop NOT BETWEEN (cm. stu-
CcTUHTY U puc. 4.35-4.37).

Bmecto test _column Bbl BMOMHE MOXETE
" NOACTaBUTb NPON3BONBHOE BbIPAXKEHME.

Oneparop NOT MOXHO CTaBUTbL U NepeA onepa-
" Topom  BETWEEN, 1 nepe  CTON6LOM
test_column. 3TO 3HAYWT, 4TO onepaTop NOT,
CTOSALLWIA Nepea onepaTtopom BETWEEN, pa6o-
TaeT He3aBMCUMO 0T oneparopa NOT, KOTOpbIA
HaxoauTes neped CTonéuom test_column (no-
CMOTpUTE, TEM He MeHee, noapasaen «Onepa-
Top NOT» 1 coBeTbl B pa3fene «CpaBHeHMe Mo
waoénoHy onepatopom LIKE» B gaHHOW rnase).

3afaya onpefeneHns nto6oro CMMBOALHOMO
" AnanasoHa TpebyeT HeManbIX UHTENNeKTyanb-
HbIX yCunui. JonycTum, 410 Ham Tpebyertcs
OpraHu30BaTh NMOMCK aBTOPOB, YbW hammunu
HaunHatoTcs ¢ 6ykBbl «F». [lpepnoxeHue
WHERE last_name BETWEEN "F" AND "G" He
cpabotaet. Korga Mbl Tak rOBOPUM, TO UMEEM
B BMAY, YTO OHO, BYAy4n BMNOMHE KOPPEKTHBIM
CWHTAKCWUYeCKM, AacT HEBEPHbIA pesynbTar.
B [aHHOM e cnydae B pe3ynbrar BOLLEN Obl
aBTOP, B )amMmmMnMmM KOTOPOro ecTb BykBa «G»
(monyepkHem, ecTb 6ykBa «G», a He Ha4MHaeT-
cs ¢ OYykBbl «G», Bedb MHTEPBAN — 3aMKHY-
Tbil), B JOMONHEHWE KO BCEM TeM aBTopam,
hamunun KOTOPbIX HAYMHAKOTCA C BYKBbI «F».
[MpaBunbHbIA cNOCO6 yKasaTb MHTEpBan Ans
pelleHns Noao6HbIX 3a8ad — OTMETUTb BEpX-
HIOK0 rpaHuLy AByMs 6yKBamu (MOYTW BCEraa),
nepsol W nocnegHen, Hanpumep: WHERE
last_name BETWEEN "F' AND "Fz'.
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B nuctunre 4.38 nokasaHo, kak nepenucate  JIMCTUHr 4.37. [lepeyncnuTb Ha3BaHUs KHU,

“ 3anpoc, NpefcTaBNeHHblii B nucTuHre 4.36,  KOTOpbIe BbIlwW 13 nevatn 8 2000 rogy.

ANs OTKPLITOrO AManasoHa, uckmovatollero  Pesynbtar ucnonHeHns sanpoca cm. Ha puc. 4.37

3HaveHns 10 u 19,95 ponnapa. Pesynbtar

paboTbl OTKOPPEKTUPOBAHHOIO 3anpoca CM.

Ha puc. 4.38. SELECT title_id, pubdate
FROM titles

WHERE pubdate BETWEEN DATE '2000-01-01"

B cpene CYB[ PostgreSQL u3 npumepos B AND DATE "2000-12-31" -
% nnctuHrax 4.36 n 4.38 Bam cneayet npeoo- '

pa3oBatb YuUcna C nnasatolen LecATUYHOI

EDE JIMCTHHI

TOYKOIA B TN DECIMAL (cm. paspen «[peo6- title_id pubdate
pa3oBaHWe TUMOB AAHHBIX C MOMOWbBK (YH- --------  —ommomoeeeo
kuun CAST()» B rnase 5). Mpeo6pasyiite nu- T01 2000-08-01
Tepansbl C NNaBaloLIEn TOYKON CeayrLLnMm 703 9000-09-01
06pa3om: CAST(19.95 AS DECIMAL).

' T06 2000-07-31
B cpepe CYBJ Microsoft Access, neyaras T 2000-11-30
nuTepanbl Aatbl U BPEMEHW B NMPeaioXeHnn

T12 2000-08-31

WHERE, Bam crnejfiyeT onyckaTb Knto4eBoe CJio-

BO DATE, a TaKXe 3aK/oyaTb Ka)K}J,bII7I TaKom Puc. 4.37. PesyanaT NCNOJIHEeHUA 3anpoca,
NUTEPAN He B KaBbIYKY, 2 B 3HAKM PeLLeTKM (#).  NMPEACTaBNEHHOr0 B NUCTUHIe 4.37

YT106bI, HANPUMeEP, BbINOAHMTL 3anpoc, Npej-

CTaBMEHHbINA B NUCTUHrE 4.37, 3aMeHUTe AaThbl

B NMPeAnoXeH WHERE cnepyloLMi #2000~ pyerypr 4.38. MepeyucinTs HA3BaHMS KHUT, LigHa
01-07# n #2000-12-314. KoTopbiIX cocTagnsieT ot 10 4o 19,95 gonnapa.

B cpene CYB[ Microsoft SQL Server, neyatass ~ Pe3ynbraT MCMOMHEHNUs 3anpoca M. Ha puc. 4.38
NNTEpanbl AaTbl M BPEMEHU B MPEANOKEHIN

WHERE, Bam cieflyeT onycKaTb KMo4YeBoe Crno- fI————Tuorur
BO DATE. YT06bI, Hanpumep, BbINOMHUTL 3a- SELECT title_id, price
npoc, NpefcTaBeHHbIA B nucTuHre 4.37, 3a- FROM titles

MEHUTEe faTbl B NPeAnoXeHun WHERE cnepy- WHERE (price > 10)
owmumm "2000-01-01" 1 '2000-12-31". AND (price < 19.95);
Mmeiite B BMAY, 4TO HekoTopble CYB[ gonyc-

KaloT, YT0Gb! 3Ha4eHMUe, NOACTABNAEMO® BME- 414 g price

CTO low_value, NPEBOCXOAWNO (He Mpepwe-  ________  ______
CTBOBAJI0) 3Ha4eHe, NOACTaBNSEMOe BMECTO  T04 12.99
high_value. YT06bl pazobpaTbcs B aTOM 109 13.95
BOMPOCE Kak CrefgyeT, opraHuayiite nomck |12 12.99

B AoKymeHTauuu no csoeit CYBJ ¢ ucnonb-  Pue. 4.38. Pe3ynbtar UCMONHEHUS 3anpoca,
30BaHWeM Km4elr noucka WHERE wnnm  MpefcTaBNeHHOro B nucTuHre 4.38
BETWEEN.
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(D“nb]‘pa““ﬂ ®dunbTpauma cTpok
C NOMOLLbIO o“epa-ropa IN no NPou3BOJIbHOMY CNUCKY
Hamneuaratire:
YTOo6BI OIIpeNenTh, COOTBETCTBYET JIN OIIpe- SELECT columns
IeJIEHHOe 3HAaYeHUe KaKOMY-TIHO0 3HAICHHIO FROM table
U3 IIPOU3BOJIBHOIO CIIMCKA, IIPUMEHSIOT OIle- WHERE test_column [NOT] 1IN
(valuet, value?2,..);

parop IN. Ilepedncinm OCHOBHBIE €r0O Xapak-

TCPUCTUKH: ITompasymeBaeTtcs, 4TO:
B paboTaeT CO CTPOKAMH CUMBOJIOB, YMC/Ia- W upeHTH(UKATOP columns GyaeT 3aMeHeH
MU U 3HAYE€HUSIMU OAaThl 1 BPEMEHU; OJTHUM HJI HEeCKOJIbKNMU, pa3leleHHbI-
B IpencTaBisier COGOI ONIHO HIIH HeCKOND- MU 3aMSTHIMU, PeabHBIMU UMEHAMH Ka-
KO HEYTIOPSIOYeHHbIX 3HAYEHUIA, pasjie- KIX-HUOY /b CTONGLIOB;
JICHHBIX 3aIlSITBIMA W 3aKIIOYCHHBIX B uneHTuduKaTop table Gyner 3aMeHeH UMe-
KpyTJIble CKO6KI/I; HEM Ta6JII/IIH>I, KOTOpas COOEPKUT CTOJI6'
B 3T0 OYeHb yIOOHOE, CKATOe U 9KOHOMUI- b coLumns;
HOE [pelJIOKeHNe, HO BbI MOYKETE UCKITIO- BbI, (POPMUPY3 YCIIOBHE IOKUCKA, BBIIOJ-
9uTh ero us npemioxenus WHERE, mocrpous HUTE CJIEAYIOIIEC:
C TOMOIIIBIO OTlepaTopa OR 9KBUBAJIEHTHOE, — BMeCTO test_column MOACTaBUTE UM
HO 6osiee mmHHOE Tpemoxenue WHERE, KaKoro-HuOynb cronbua B Tabiuile
HampuMep Tak: mpemroxkenne WHERE table, mpudeM 3TOT CTONGEI COBCEM
test_column IN (valuel, value2, value3) He IOJDKEeH BXOIHTBb B COCTAaB CTONOG-
SKBUBAJICHTHO NpeyioxkeHuto WHERE (test_- OB columns;
column=valuel) OR (test_column = value2) — BMecTO valuel, value?2, .. IOICTaBHUTe
OR (test_column=values); OITHO WJIM HECKOJIBKO pasfieIeHHbIX 3a-
B uMeliTe B BUAY, YTO CPABHEHUS CTPOK IATHIMU 3HAYeHUH, KoTopbie CYB]I
MOTYT OBITh (MK He OBITH) IYBCTBUTEb- OyneT COmOCTaBIATh CO 3HAYCHUAMH
HBIMU K PETHCTPY GYKB (9TO 3aBHCUT OT B cronbue ¢ umeHeM test_column,
toro, ¢ kakoit CYB]] BbI paboTaere; cm. IpH OTOM 3HAYeHHs CHucKa valuel,
npumedanue DBMS B pasgene «PunbpTpa- valueZ, .. MOTYT GbITh NepeTHCIeHb B
LHA CTPOK C MOMOWIBIO MPENIOKEHMS JF060M TOPSITIKE U UX THII IOJUKEH WK
WHERE» B 1aHHOI r1aBe); COBIIAZIATh, UJIU OBITH COBMECTUMBIM C
THUIIOM cTOJIOLA test_column;
B ero MOXHO TIPeo6pasoBaTh OMEPATOPOM
NOT B omeparop NOT T ec/Ii HY>KHO O0TOOpaTh CTPOKH, KOTOpbIe
HE COOTBETCTBYIOT BHIOPAHHOMY CIIHCKY
n

YCIOBUS, BbIpayKeHHBIE IIPEIJIOKEHUAMU
IN, MOXHO OOBETMHATH C IPYTUMH YCIIO-
BusAMHU onepatopamu AND m OR.

3HAYEeHUM, BBl YKaxkeTe He omepartop IN,
a omepatop NOT IN (cM. JUCTHUHTU U
puc. 4.39-4.41).
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Bmecto test_column Bbl BNOSHE MOXETe
NOACTaBUTb NPOM3BOSIbHOE BbIPAKEHME.

Onepatop NOT MOXHO CTaBWTb M Nepeq one-
patopom IN, n nepea test_column. 370
3HAYMT, 4TO omepatop NOT, CTOALMA nepeq
onepatopom IN, pa6oTaeT He3aBMCUMO OT
onepatopa NOT, PAacnofiOXXEHHOr0 Mepes
cToNn6uoM test_column, N0 KOTOPOMY NpO-
BOAMTCA (DuNnbTpOBaHWe (CM. noApasgen
«Onepatop NOT» u coBeTbl B pasgene «Cpas-
HeHue no wabnoxy onepatopom LIKE» B Ha-
CTOSILLEN rnaBe).

Ecnu cnucok, no KOTOpOMY Bbl XOTUTE
(unbTPOBaTL CTPOKU, 04EHb OBLUMPHBIA, Bbl
MOXETe OpraHu3oBatb (UNLTPALNIO UMEHHO
oneparopom IN, a He C NOMOLLbH MHOMQ4MC-
NEHHbIX CPaBHEHUN, COELMHEHHbIX 0neparo-
pamu OR, 4T06bI Baw Ko 6bl1 6Onee YnuTa-
6enbHbIM. KcTatn ckasartb, O4WUH onepaTop
IN 06bI4HO cpabaTbiBaeT ropasfo 6bicTpee,
4eM HeCcKOJNIbKO orneparopos OR.

MopAKoK BbIMUCNEHUS CIOXKHBIX YCIOBUIA T0-
pa3fo NpoLLe MOHSATb, eCAM BMECTO MHOTO0-
YUCNEHHbIX ONEpaTopoB OR NPUMEHSTb 0AMH
oneparop IN (cM. pazgen «Kom6uHMpoBaHue
ycnosuii ¢ nomoLubto onepatopos AND, OR u
NOT» B faHHOI rnase).

Onepatop IN MOXHO NPUMEHATH elle Ans
TOr0, 4T06bLI NPOBEPUTL, COOTBETCTBYET /KU
NPON3BOJIbHOE 33[]AHHOE 3Ha4YeHue n6omy
3Ha4eHUI0 B HEKOM nofA3anpoce.

Onepatop NOT IN 9KBWBaNEHTEH 06bEAMHE-
HUIO onepatopamu AND HECKOSbKUX YCro-
BUii-HepaBeHCTB. Hanpumep, crnegyowwnii
3anpoc 9KBUBANEHTEH 3anpocy W3 JIMCTUHra
4.39:

SELECT au_fname,
FROM authors
WHERE state <> 'NY’

AND state <> 'NJ’
AND state <> 'CA’;

au_Lname, state

Jnctuur 4.39. Mepeyncnuts aBTOPOB, Y4NTLIBAEMBIX
B HalLieii 6a3e, KOTOPbIE XMBYT He B LTate Hbto-Mopk,
He B WTaTe Holo-[xepcy, He B wrate KanugopHus.

Pesynbrar ucnonHeHns aToro 3anpoca

CM. Ha puc. 4.39

JIMCTHHIT

SELECT au_fname,
FROM authors

au_lname, state

WHERE state NOT IN ('NY', 'NJ', 'CA");
au_fname au_lname state
Wendy Heydemark co
Paddy 0’ Furniture FL

Puc. 4.39. PesynbTat MCNOMHEHUs 3anpoca,
npeAcTaBneHHoro B nucTuHre 4.39

Jinctuur 4.40. MepeyncnuTb Ha3BaHUS KHUT 13
Halleil TMNOBOIA 6a3bl, 3a KOTOPbIE aBaHC,
BbINAYEHHbI aBTOPY KXA0W KHUTW, COCTABWA WK
0 ponnapos, unm 1000 gonnapos, unu 5000
Jonnapos. Pe3ynbraT MCMOMHEHUS 3TOr0 3anpoca CM.
Ha puc. 4.40

EE=————
SELECT title_id, advance

FROM royalties

WHERE advance IN

(0.00, 1000.00, 5000.00);

title_id advance
T02 1000.00
T08 0.00
T09 0.00

Puc. 4.40. Pe3synbTar ucnonHeHus 3anpoca,
npencTaBneHHoro B nuctuure 4.40
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Juctunr 4.41. Mepeyncnutb Ha3BaHus (TOYHEE, B cpeme CYB[ PostgreSQL npu pabote
OAHO3HA4YHbIE UOEHTUCMKATOPbI U AaTbl @ ¢ 3anpocom u3 nuctuHra 4.40 cnemyet npe-
ny6nuKaLmum) KHUr U3 Hawlei 6asbl, 06pa30BaThb YUCNA C NNaBaKOLLER AECATUYHON
ony6nukoBaHHbIX 1 aHBapa 2000, 2001 n 2002 TOYKOI B TUN JaHHbIX DECIMAL (CM. pasgen
rofos. Pesynbrar UCMOSHEHMS 3TOr0 3anpoca CM. Ha «[1peo6pa3oBaHne TUMOB [AHHbLIX C MOMO-
puc. 4.41 wbto pyHkumm CAST()» B rnase 5). Mogu-

| uunpyinTe nuTepansl ¢ NiaaroLLei TOYKON

fiIe————"——— mwomr——+~———n| CReayIoLLMM 06pasoM:
SELECT title_id, pubdate WHERE advance IN
FROM titles (CAST(0.00 AS DECIMAL),
WHERE pubdate 1IN CAST(1000.00 AS DECIMAL),
(DATE '2000-01-01", CAST(5000.00 AS DECIMAL))

DATE :2001'01'01:'. B cpepe CYB[ Microsoft Access, nevaras

DATE "2002-01-01"); nuTepansl Aatbl U BPEMEHW B NPEANn0oXKeHUn

title_id pubdate WHERE, cnenyet OnycKarb Kt04eB0€ C0BO
DATE 1 OKpYXaTb KQXAblil TAKOW NuTepan He

KaBblYKamu, a 3HaKamm peLueTkn (#). 4Tobbl,

105 2001-01-01 Hanpumep, 3amycTuTb 3anpoc, NPeACTaBIeH-
Puc. 4.41. PeaynbTat UCNONHeHNs 3anpoca, HbIA B MCTUHre 4.41, M3MEHUTE NPeIoXe-
NpeACTaBNEHHOTO B INCTUHrE 4.41 Hie WHERE crnepyloLyum oGpasom:

WHERE pubdate IN
(#2000-01-014,
#2001-01-014#,
#2002-01-01#)

B cpege CYB[ Microsoft SQL Server, neyartas
nuTepanbl 4athl 1 BPEMEHU B MPEANOXKEHUN
WHERE, cneayeT onyckaTb KMtO4eBOE CNOBO
DATE. YT06bl, Hanpumep, 3anycTuTb 3anpoc,
npeacTaBneHHbli B NUCTUHIe 4.41, u3meHu-
Te npeanoxeHue WHERE cneayolwmm obpa-

30M:
WHERE pubdate IN
('2000-01-01",
'2001-01-01",

12002-01-01")
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Mposepka Ha 3Ha4yeHue null
C NoMOLYbI0 onepaTtopa
IS NULL

B pasnene «3nauenue null» rmaBer 3 MbI TO-
BOpIJIM O TOM, 4TO 3HadeHus null 3amerra-
0T OTCYTCTBYIOII[ME HUIM HEM3BECTHbBIE 3HA-
YeHUsL. DTO CO3MIaeT OIpeIeeHHY0 mpobite-
My ¢ OOHapy>KeHHeM JTUX 3HaYeHU, II0TO-
My 4uTo Hu oy LIKE, au onus BETWEEN, Hu
omuug IN, HM Opyrue ONLMUU IIPEJIOKEHU
WHERE He MoryT o6Hapy>KuTh 3HadeHuit null,
ITOCKOJIbKY HEN3BeCTHOE 3HaYCHUE He MOKET
YIOOBJICTBOPHUTH KaKUM OBbI TO HU ObLIO U3Be-
CTHBIM YCJIOBUSAM. MKy T€M HAXONUTD 3TU
3HaYeHUs HHOraa Heobxomumo. Hampumep,
obpaTuTe BHUMaHMe, 4TO cTpoka P03 Tabim-
bl publishers (u3maTenu) Kak pa3 mmeer
suagenue null B cronbile state (irrar) mpo-
CTO TIOTOMY, 4TO B [epMaHUU HET HITATOB
(cM. muctunry u puc. 4.43 u 4.44). Ho mist
TOT'0, 4YTOOBI «OTJIOBUATH» 3TO 3HaYeHue null,
MBI He CMOTJIH OBl IPUMEHUTH TaK Ha3bIBae-
Mbl€e IOTIOTHAOIINE CPaBHEHUS (TO eCTh UH-
BEPTUPOBAHHBIE), TAK KaK HCKOMOEe 3HAYEHIe
null sBIIsIETCS HEOTIPETETEHHBIM.

Bo usbesxamue mogo6HbIX Ipo6IeM UCIIOIb-
syfire onnuio IS NULL, KoTOopast nospKHa Ipo-
BEpPUTH, SIBJISETCS U IPOU3BOIBHOE 3aIaH-
HOe 3HaYeHHue 3HadeHueM null.

[TepedncinM OCHOBHBIE XapaKTepPUCTUKHU
omeparopa IS NULL:

m pa6oTaer co CTOJONAMHU JTOOBIX TUIIOB
IAHHBIX;

N ero MOYXHO MHBEPTUPOBATh B onepaTop 15
NOT NULL;

B MOXHO 00BenuHATH ycimoBus IS NULL
C IPYTUMH yCJIOBUAMU oltepaTopamu AND
u OR.

JIncTunr 4.42. NepeyncnnTb MecTa HaxoXaeH!s BCeX
U3aarenei, yHuTbIBaEMbIX B HALLE TUMOBON 6a3e.
Peaynbrar ucnonHeHus 3Toro 3anpoca cM. Ha puc. 4.42

JIMCTUHI
SELECT pub_id, city, state, country
FROM publishers;
pub_id city state country
PO1 New York NY USA
P02 San Francisco CA USA
P03 Hamburg NULL Germany
P04 Berkeley CA USA

Puc. 4.42. Pe3ynbTat UCNONHeHUs 3anpoca,
npeAcTaBneHHoro B IUCTUHIe 4.42

Jinctuur 4.43. Mepedncnutb MAEHTUGMKATOPBI U
ajpeca n3gateneil, y4uTbiBaeMblX B HaLleil TUNOBOIA
6a3e AaHHbIX, KOTOPblE HAXOAATCS B LUTATE
KanudopHus. Pesynstat UCNONHEHNs 3TOr0 3anpoca
CM. Ha puc. 4.43

JIMGTHHr
SELECT pub_id, city, state, country
FROM publishers
WHERE state = 'CA’";
pub_id  city state country
P02 San Francisco CA USA
P04 Berkeley CA USA

Puc. 4.43. Pe3ynbTat ucnonHeHus 3anpoca,
npecTaBneHHoro B IUCTUHIe 4.43
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JucTuHr 4.44. 3T0T 3aNpoc ABNSETCA HEyna4HON
MOMbITKOIA (NMPaBUNbHOE PELLEHUE TOM Xe 3aaa4u
MOKa3aHo B NUCTUHre 4.45) BbiGpaTh U3arenei,
Y4UTbIBAEMbIX B HaLLEN TUNOBOWN 6a3e JaHHbIX,
KOTOPbIE PACMoN0XeHb! BHe LTata KanudgopHus.
Peaynbrat ucnonHeHus atoro 3anpoca cM. Ha puc. 4.44

JIMCTHHF =———————11=

SELECT pub_id, city,
FROM publishers

state, country

WHERE state <> 'CA’;
pub_id city state country
P01 New York NY USA

Puc. 4.44. Pe3ynbTat MCNOMHEHNUS 3anpoca,
npefcTaBneHHOro B UCTUHTE 4.44. Mbl BUAUM, 4TO,
Kpome Tex u3aatenie, KOTOpble HAXOAATCA B LUTATE
KanudopHus, faHHbIA pesynbtar urHopupyet
CTPOKy P03, XOTS COOTBETCTBYHOLLMIA M3aaTeslb
pacnonoxeH He B KanudopHuu, a B fepmaHun.
Ctporo rosops, ycnoeus state = "CA" n state <>
"CA" He 9BNAOTCA B3aUMOAONONHAOLLMMN, NTOTOMY
YTO 3Ha4eHus null He COOTBETCTBYHOT HU OJHOMY
3Ha4YeHMI0, He3aBMNcUMO 0T Tuna. CneaoBaTtenbHo,
UX HENb3s 06HAPYXXMTb HW OJHIM M3 TUMOB YCIIOBUN,
KOTOpble Mbl paccMarpusanit

Bobibop cTpok, copepxawyux 3Havyequs null

Hameuaraiire:

SELECT columns
FROM table
WHERE test_column IS [NOT] NULL;

ITonpasymeBaercs, 4TO:

® upeHTuUdUKATOP Columns OymeT 3aMeHeH
OIHMM WU HECKOJIbKUMHU, Pa3fieIeHHBI-
MU 3aMATHIMHE, PeaIbHBIMA HMEHAMH Ka-
KUX-HUOYIb CTOIOOB;

m unentuduxarop table 6ymer 3aMeHeH
UMeHeM TaOJIUIBI, KOTOPasi COHLEPKUT
cTOJIONBI columns;

® Bbl, GOPMHUPYS YCIOBHE ITOUCKA, BMECTO
test_column MOACTAaBUTE UMS KaKOTrO-HU-
6ynp ogHOro crosibia B Tabmure table,
IIpUYeM OH COBCEM He JIOJDKEH BXOMUTH
B COCTaB CTOJIOIIOB cOlumNS, HO UMEHHO
Cpenu ero 3Ha4eHUM BbI OyfeTe UCKATh
3Havyenus null;

B eCIu BBI 3aX0THUTE OTOOPATH CTPOKH, KO-
TOpbIE COIEpP KAT B cronbue test_column
3HAYeHUs, He SIBISIOIINeCs] 3HAYeHUSIMHI
null, BeI yxaxkere He omepatop IS NULL,
a omeparop IS NOT NULL (cM. nucTUHTH
u puc. 4.45-4.46).

BmecTo test_column Bbl BMOMHE MOXeTe
" NoACTaBUTb NPOU3BOJIbHOE BbIPaXKEHNE.

Onepatop NOT MOXHO CTaBUTb U Nepeq Kiio-
" 4yeBbIM CNOBOM NULL, u nepep test_column.
970 3Ha4mT, 410 onepatop NOT, CTOSALLMIA ne-
pen KNyYeBbiM CNOBOM NULL, paboTaeT He-
3aBMCUMO OT onepartopa NOT, PacnosioXeH-
HOro nepeg cronbuom test_column, NO
KOTOPOMY NPOBOAMTCA (OMNLTPOBaHUE (CM.
coBeThbl B pasaene «CpaBHeHMe No WwabnoHy
oneparopom LIKE» B faHHOM rnase).
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13 pesynbrata NpoM3BOMLHOrO 3anpoca Bam
YAACTCA MCKMIOYUTL NpensioKeHneM WHERE
HEKYI0 CTPOKY, COAepXallyto 3HaveHue null,
TOMbKO NPU YCII0BUK, 4TO CTONGEL, 3TO CTPO-
KW, KOTOPbIA COAEPXUT 3HavyeHue null, oka-
XKETCS CTON6LOM, 06bSBIIEHHbIM B NPEAN0XKe-
HUM WHERE Kak test column. Ho ecnu 3Ha-
yeHue null HaxoauTcs B APYrom cTtonébue,
CTPOKA OKaXeTcs B pesynbrate 3anpoca.
K npumepy, cnegyoLLnii 3anpoc BbIGepeT BCe
CTPOKM Tabnuupl publishers (cMm. puc. 4.42),
TaK Kak 3HadeHue null, KoTopoe HaxoguTcs
B CTONOLE state, HU C YEM He CpaBHUBAET-
cs, NOCKONbKY 3afady ctonbua test_column
3[leCb BbINOMHAET CcTON6eL state:

SELECT pub_id, city, state, country
FROM publishers
WHERE country <> ‘Canada’;

MoBTOpUM elle pa3, 4YTO HUKaKas nycras
cTpoka (”) He pasHa 3Ha4eHmto null. Hanpu-
Mep, B Hallen TUNOBOI 6a3e AaHHbIX B Tab-
nmue authors ecTb ctonbel au_fname
(Mm8), KOTOPLIiA, B CBOK 04epeab, COAEPXUT
NycTyl0 CTPOKY (MMeeTCs B BUAY CTPOKA Kak
TUN [aHHbIX) B CTPOKE (MMeeTcs B BUAy
CTPOKA Kak CTPYKTYPHbIA 9NeMEHT Tabnuubl),
COOTBETCTBYIOLLEN aBTOpPY AO6 C hamunuen
Kellsey. Tak BOT, yCNnoBMEM, NPUMEHSAEMbIM B
npeanoXxeHnun WHERE Ans Toro, 4Tobbl OTbIC-
KaTb aBTOPa, Y KOTOPOro BMECTO MMEHMN nyc-
Tas CTPOKa, ABNseTca WHERE au_fname = "',
a He WHERE au_fname IS NULL. Tem He me-
Hee 0053aTeSIbHO 03HAKOMBTECH C NpUMeya-
Husamn DBMS, otHocawmmucs k Oracle, B
pasgene «3HadeHue null» rnaebl 3.

YT06bl NPeaoTBPATUTL NOABNEHNE 3HAYEHNI
null B NpOM3BONLHOM CTONGLE TabMULbI, 06-
patutech K pasfeny «3anpet 3HayeHus null
¢ nomoubto orpaHuyeHus NOT NULL» B rna-
Be 10.

JincTtnir 4.45. MNepeyncnuTb BCex M3paresneil, KOTopble
HaxoAATCA BHe wwTaTa KanudopHus. Peaynbrar
MCMNOJTHEHNSA 3TOr0 3anpoca CM. Ha puc. 4.45

EFE———"—"r—ex—=—nuowir
SELECT pub_id, city, state, country
FROM publishers
WHERE state <> 'CA’
OR state IS NULL;
pub_id city state country
PO1 New York NY USA
P03 Hamburg NULL Germany

Puc. 4.45. PesynbTat 1CMONHeHUs 3anpoca,
npefCcTaBneHHoro B nUcTuHre 4.45. Tenepb Mbl
BUAUM, 4TO u3patens PO3 ecTb B pe3ynsrare

Jinctuur 4.46. Boibpatb KHUrM-6uorpadum, Aathl
ny6nukauum (NpoLunble uan 6yayLune) KoTopbIx
W3BECTHbI. Pe3ynbrar McnonHeHus 3Toro 3anpoca
CM. Ha puc. 4.46

EDEHM(}TMHF

SELECT title_id, type, pubdate
FROM titles
WHERE type = ‘'biography’

AND pubdate IS NOT NULL;

title_id type pubdate

T06 biography 2000-07-31
T07 biography 1999-10-01
T12 biography 2000-08-31

Puc. 4.46. Pe3ynbTat UCNOHEHUS 3anpoca,
npeacTaBneHHoro B IUCTUHIe 4.46. Ecnu 6bl He
ycnosme IS NOT NULL, 3TOT pesynbTaT Coaepxan
6bl N KHUTY C HA3BAHWEM, ONPEAENAEMbIM
nepBuYHbIM Knrodom 710




ONCPATOPLI H OYHUUHH

Omnepatopsl U (PYHKIUM HYXHBI AJISI TOTO,
9TOOBI BHIYUCIISTH Pa3INIHbIE BBIPAXKEHHUS
IO IAHHBIM, KOTOPbIE U3BJIEKAIOTCS 3 CTONIO-
I[OB MJIM/M KOTOPBIe OIPENesIsIIOTCS Baleil
CYB/[I. C noMoImpio onepatopos u yHK-
I[UI BBl MOYKETE BBIMOJIHSITD!

m apudmMerndeckue onepanuu (Hampumep,
BCEM COTPYOHHKaM (UPMBI COKPATUTD
saprutaty Ha 10%);

B CTPOKOBBIE OIepanuu (Hampumep, oObe-
[MHUTB JINYHBIE JaHHBIE U I€YaTaTh I10-
9TOBBIE afipeca Ha MOYTOBBIX KOHBEPTAX);

N onepalnuy C TAaHHBIMH JIaThl U BpeMeHHU
(HampuMep, BBIYUCITUTD HHTEPBAJIBI MEXK-
Iy mapaMu 1art);

B pa3HoOOpa3Hble CHUCTEMHBbIE OIepalnu
(manmpumep, BbIICHUTD Y CYDB]I, cKonbKo
ceifyac BpeMeHH).

ITpou3BOIBHBII 0nepamop — 3TO HEKUI CUM-
BOJ WIH KaKoe-HHOYIb KIIOUEBOE CJIOBO,
00603Ha4aIolIIee OIIEPAIINIO, Ha BXOI KOTOPOIX
[OIAeTCsI ONUH MM HECKOIBKO 9JIEMEHTOB,
a 9TU 9JIEMEHTBHI, HasbIBaeMble 0HePaAHOA-
MU, IPeICTaBIIOT co60it BeipaxkeHus: SQL.

B pazpene «Cunatakcuc SQL» 11aBbI 3 MBI yoKe
TOBOPHUIN O TOM, 4TO JI060€ BBIpaKEHUE —
9TO CHHTAKCHYIeCKH He 3arpelieHHast KoMOu-
HALMs CHMBOJIOB H JIEKCeM, KOTOpast Ha JI0-
60M HabOpe 3HAYEHUT, IO/ICTABIISIEMBIX BMe-
CTO 3TUX CHUMBOJIOB U JIEKCEM, IIPUHUMAET
OJIHO-€[[ITHCTBEHHOE 3HAUEHHE OIIPeIeJIeHHOTO
tura win 3Havenre null. K npumepy, B apud-
METHYECKOH OIlepallud YMHOKEHHS price™2
OIIEPaTOPOM SIBJISIETCS «*», @ «price» M «2» —
9TO OIePaH/IbL.

Urak, mobast ¢pyHKYuss — 3TO BCTPOCHHAS I10-
MMEHOBAHHAS TPOIEAypPa, BBIIOIHIIOIIAS
CIIeNMAIbHYIO 3a4a4dy. BOIBIIMHCTBO (PYHK-
LU COIepsKaT B CKOOKaX CBOU dpzyMeHtnbl,
KOTOPBIMH, 110 CYTH, SIBJISIIOTCS 3HAYEHUS,
mepenaBaeMble Ha BXOM 3TOM (DYHKIUH MJIs
TOro, 4TOOBI OHA UCIOJb30BajIa UX IJIS BbI-
IIOJIHEHHUSI CBOeW 3ajadyd. ApryMeHTaMu
(ysKIUI MOTYT OBITH IMEHA CTOJIOIIOB, KOH-
CTaHTBI, BIOKeHHbIe (pyHKUMM uau 6Gojee
CJIO’KHBIE BbIpakeHus1. Harpumep, B QyHKIMN
UPPER(au_1lname) xiroueBoe cioBo UPPER —aTo
co6cTBeHHO (DYHKIHMS, a au_lname — ee ap-
TYMEHT.
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Co3panne
NPoU3BOAHBIX CTONOLOB

Omnepatopsl ¥ (YHKIIUU HY>KHBI [JISI TOTO,
‘ITO6I)I C UX IIOMOIIIBIO CO31aBaTh TaK HA3bI-
BaeMble MPOM3BOAHBIE CTONOIBI. JIr060i
npousBoouviii cmonbel; — ITO Pe3yabTaT BbI-
YUCIUTEIBHOTO MPOIECca, MMOJIydaeMblil B
XO[I€ UCIIOJIHEHUSI KaKOro-TO 3arpoca SELECT,
COMIEpIKAIIero B KauyeCcTBE OJHOTO M3 CBOMX
[IPeJIOKEHNIT TAKOE, KOTOPOE OTIUYIAETCS
OT IIPOCTOM CCHIJIKM Ha OJUH KaKOﬁ-HH6YHb
cronber. [IponsBogHbIe CTOMOLBI CIYKAT
HNCKIIIOYUTEIJIIBHO OJIS1 BI/I3Y3JII/I33]_H/II/I " HUKOT-
Oa HEe CTAaHOBATCSA IIOCTOSIHHBIMU CTOJI6]_IaMI/I
TabJIuII.

OdeHb 9aCcTO 3HAYEHHUSI IPOU3BOIHOTO CTOJIO-
[la BBIYHCISIOTCS IO 3HAYEHHSM CYIIeCT-
BYIOIINX CTONOIOB 0a3bl JaHHBIX, HO BBI B
MIPUHIIAIIE MOYKETE CO3MIaTh JIF0O0I IPOU3BO/I-
HBII cTOJ0EI] C ITOMOIIBIO KaKOro-HUOYIb
BBIPQKEHUS C KOHCTaHTaMu (HAIlpuMmep, CTPo-
KU CHMBOJIOB, 9KCJIa WX JAThI) WM KaKOTO-
HUOYIb CHCTEMHOTO 3HAYeHHs (CKa)keM, CHC-
TEMHOTO BpeMeHM). B wacTHOCTH, 3ampoc,
IIPeACTaBIeHHBIN B JINCTUHTE 5.1, peanusyer
OTHO TPUBHAIbHOE apudMETUIECKOe BBI-
gucienue. 1 aTtomy 3ampocy He TpebyeTcs
BOOOIIIe HUKAKOTO TipefyioskeHust FROM, tak
KaK OH He UCIIOJIb3YeT HUKAaKHUX JaHHBIX (pe-
3YJIBTAaT UCIIOJIHEHHs 9TOTO 3aIpoca CM. Ha
puc. 5.1). 3nech HerI0x0 6bUIO OB OCBEKUTH
B IIAMATH MaTepuan u3 pasmena «TaOauiel,
CTONOIBI U CTPOKU» TJIABBI 2, Tie TOBOPH-
JIOCh O CBOVICTBE 3aMKHYTOCTHU PeJISIIIOH-
HOU MO[ied, KOTOpPOe, B CBOIO O4Yepelb,
COCTOUT B TOM, 4TO Pe3yJIbTaTOM JIOOOM
omepanuu M0JDKHA ObITh 00sI3aTENhHO Ka-
Kass-HUOynb Tabnuna. Ha mepBblit B3ram,
HaOJII0/IaeTCsl TPOTUBOPEINE C ITUM CBOU-
crBoM. Ho Ha caMoM fieJie HUKaKoro MPOTH-
BOpeYHUs HET, IPOCTO Pe3yJIIbTATOM SIBJIS-
eTCsl TIpoCTeNIas Tabauma, CoCTosIas u3
OJTHOTO CTOJIOa U OTHOM CTPOKH (TO €CTh

Jiuetunr 5.1. 34ecb NpefcTaBIeHO 0JHO BblpaXKeHne
C KOHCTaHTaMu B NpeasioxxeHun SELECT. [JaHHbIN
3anpoc He TpebyeT HUKAKOro NpeanoxeHns FROM,
MOCKOJbKY HUKAKMX JaHHbIX 13 TabnuLpl He
Bbl6MpaeTcs. PesynbTar UCNOJTHEHNA 3TOrO 3anpoca
nokasaH Ha puc. 5.1

E

JIMCTHHF =———————11=

SELECT 2 + 3;

Puc. 5.1. Pe3ynerar ucnonHeHus sanpoca,
MPeACTaBNEHHOro B UCTUHIE 5.1. Mbl BUANM,
4TO 9TUM PEe3yNbTaToOM ABMAETCA Tabnmua,
COCTOSALLAS U3 OAHOI CTPOKM M OAHOr0 cTon6La

Jiuetunr 5.2. Boi6patb oguH cTonbew 1 04HO
BbIDAKEHME C KOHCTaHTaMU. Pe3ynsTaT UCNoSIHeHUs
3TOr0 3arnpoca CM. Ha puc. 5.2

E

JIMCTHHT E’Eél

SELECT au_id, 2 + 3
FROM authors;

A04
A0S
A06
A07

o oo o v v an

Puc. 5.2. Pesynbtat McnonHeHns 3anpoca,
NpeAcTaBNEHHOro B IUCTMHre 5.2. Mbl BUAMM,

YTO O/IHA U Ta )X& KOHCTaHTa NOBTOPSAETCS B KON
113 BbIGPAHHBIX CTPOK
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Jluctuur 5.3. Mepeuncnutb UAGHTUPUKATOPbI KHUAT
BMECTE C LieHamu, CHKeHHbIMK Ha 10%. WmenTe B
BUAY, 4TO, €CNn u3 npefnoxexus SELECT ynanutb
06a npeanoxeHus AS, COOTBETCTBYHOLLME
NPON3BOJHbIE CTONGLbI OYAYT Ha3BaHbI M0
yMOJ4aHu0. Pe3ynbrar UCnonHeHus 310ro 3anpoca
CM. Ha puc. 5.3

E JMCTHHT a1
SELECT title_id,

price,

0.10 AS "Discount”,

price » (1 - 0.10) AS "New price”
FROM titles;

title_id price Discount New price
T01 21.99 0.10 19.79
T02 19.95 0.10 17.95
T03 39.95 0.10 35.96
T04 12.99 0.10 11.69
T05 6.95 0.10 6.25
T06 19.95 0.10 17.95
T07 23.95 0.10 21.56
T08 10.00 0.10 9.00
T09 13.95 0.10 12.56
T10 NULL 0.10 NULL
T11 7.99 0.10 7.19
T12 12.99 0.10 11.69
T13 29.99 0.10 26.99

Puc. 5.3. Pesynbrar ucnonHeHus 3anpoca,
NpefCcTaBNeHHOro B IMCTUHTE 5.3

tabiuna 1.1) u comeprKariast OfHO 3HAYEHIE,
paBHOe B maHHOM ciydae quciy 5. Eciu 6br
MBI BBIOpAJIM He TOJBKO KOHCTaHTY, HO
U KaKOM-HUOY b CTOJIOL, Pe3yIbTATOM CIIY-
>Kyuta Obl TabiuIa U3 OBYX CTOJIOLOB, Iep-
BBIM U3 KOTOPBIX OB OB BBIOMpPAaeMBbIil pe-
QJIBHBII CTONI6EI, @ BTOPBIM — Ta caMast KOH-
CTaHTa, HOSBIIONIASICS B KaXKIOM CTPOKe
pesynbrara (CM. JINCTHHT 5.2 U puc. 5.2).

Ecnu BBI He MPUCBOMTE MPOU3BOIHOMY CTOJIO-
Iy MM C TIOMOIIBIO IIPEIJIOKEHU AS, 3TO clie-
naer Barra CYB]I (em. muctunr 5.3 u puc. 5.3,
a Taxke pasmen «CosmaHUe ICEeBIOHUMOB
CTOJIGIIOB C TIOMOIIBIO TpeIoKeHus: AS»
B riase 4). HecMoTpst Ha BO3MOXKHOCTb TIPU-
CBaMBaTh Ha3BaHUSI IIPOU3BOIHBIM CTOJIOIAM
10 YMOJIYAHUIO, MBI IIOCTapaeMcs aBaTh UM
VMeHa SIBHBIM 00pa3oMm.

B cpepe Oracle npeanoxeHue FROM sBseT-
E, ¢ 0643aTeNbHON COCTABNAOLEN KOMAHAbI
SELECT. Mo3aToMmy, ecnu Bbl XOTUTE BbIGPATH
3TON KOMAHJOW KaKoe-HWbyhb BblpaKeHue
C KOHCTaHTamu, BaM NPUAETCS NCNOMb30BaTh
npeanoxeHne FROM, HO ¢ ncesaoTabnuuen
DUAL, koTopyto Bawa CYBE[] aBTomatuyecku
C03JaeT KaK pa3 Ha Takoii cnyyail (MmeeT
CMbIC/1 OPraHn30BaTh NOUCK B JOKYMEHTALMM
no Baweit CYB[] Oracle ¢ ucnonb3oBaHuem
kntoya DUAL). YTo6bl B cpepe Oracle Bbinon-
HUTb 3anpoc U3 NUCTUHra 5.1, HyXHO fo6a-
BWTb B HEro npepnoxeHue FROM, KOTOpoe
AKOObl BbIOUPAET HYXHYID KOHCTaHTy U3
ncesaoTabnuubl DUAL. BoT Tak:

SELECT 2 + 3
FROM DUAL;

B cpeage CYB[, PostgreSQL, BbinonHsAs 3a-
npoc u3 nuctuHra 5.3, cnefyet npeobpaso-
BaTb YMCNA C NnaBatoLLei AeCATUYHOI TOY-
KOW B TWM AaHHbIX DECIMAL (cm. pasgen
«[peobpa3opaHne TUMOB AAHHbIX C MOMO-
wbto yHkumn CAST()» B aToii rnase). W3-
MeHnTe chopmMynly B NPOU3BOJHOM CTONGLE,
COJlepXKallieM 3Ha4eHue C nnaBawollei ToY-
KOW, cneaytoLmm o6pasom:

Price = CAST((1 - 0.10) AS DECIMAL)
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ApnthmeTnyeckue onepauuu

[Ipou3BONBbHBIN YHAPHBLIL (00HOMeCMHbLIL)
apugpmemuueckuil oneparnop — 3TO TaKOM
oIrepaTop, KOTOPBI BBIIOJIHSET KaKy0-TH60
MaTeMaTHYeCKYIO OIEPAIUIO, HO HAJ| enH-
CTBEHHBIM YUCJIOBBIM onepaHnoM. ITpocredi-
LM OPUMEPOM YHAPHOTO apUMETHIECKOTO
orepaTopa SIBISIETCSI OIEPATOp OTPHUIAHUS
(o603HavYaeMblil 3HAKOM «MHHYC»), MEHSIO-
Uit 3HAK cBOero ornepanna. Kcratu ckasars,
YHApHBII OIIepaTOp TOXKAeCcTBa (0603HaUae-
MBI 3HAKOM «ILTIOC» ) BCETIA OCTABJISAET CBOM
OIlepaH]I HEU3MEHHBIM.

[Ipou3BONBHBIN 6uHApHbLl (08yxmecttbLil)
apupmemuveckuti oneparmop — 9TO TAKOM
OIlepaTop, KOTOPHII BBIIOIHSET KaKyIO-HU-
Oyob MaTeMaTUYECKYIO OIIePALMIO Hal IBY-
MsI YHCIOBBIMH OIlepaHfgaMu. Taxumu ore-
paTopaMu, KOHEYHO, SIBJISIIOTCSI OOBIYHBIE
MaTeMaTUIeCKHe OIepaTophl CIoKeHus (+),
BBIYUTAHUA (—), YMHOXKeHHUS (*) U meneHus
(/). bonee HarnamHO Bce apudMeTHYECKHUE
omepatopsr SQL mpencraBiens! B Tabm. 5.1,
rfe HOM exXPr IMOHUMAETCsl MPOU3BOJIBHOE
YHCJIOBOE BBIPasKEHHE.

W3meHeHne 3HaKa NpoM3BOJILHOr0 Y1cNa

Hamneuaraiite -expr.

[penmosaraercs, 9T0 BMECTO €X0/ BbI TIOI-
CTaBHTe KaKoe-HUOYIb IHMCIIOBOE BBIpaXke-
Hue (CM. JIUCTUHT 5.4 U puc. 5.4).

CnoxeHue, BbIYUTaHME,
YMHOXEHUE UNKn feneHune

Hameuaraiire:
B exprl + expr2—eciu XOTUTE CJIOKUTH [Ba
YUCJIOBBIX Bpra)KeHI/ISI;

B expri - expr2—eciau XOTUTE BBIYECTh U3
OIHOTO YMCJIOBOI'O BBIPAKEHMSA IPyroe
YHCIIOBOE BBIPAKEHNUE;

Ta6bnuua 5.1. ApncomeTnyeckmue oneparopbl

OnepaTtop Onepauums

-expr NHBepTUpyeT 3HaK 4MCrOBOro
BbIpaXeHus

+expr OcTaBnseT 3HaK 4MCnoBOro

Bblpa>xxeHuna 6e3 n3MeHeHuns

CymMmupyeT ABa YUCnoBbIX
BbIpaXeHusi

expr1 + expr2

BbluMTaeT u3 ogHOro YMCnoBo-
FO BblpaXeHusa Opyroe 4ucno-
BO€ BblpaxkeHne

exprl - expr2

exprl * expr2 I'IepeMHO)KaeT ABa 4MCnoBbIX

BblpaXeHus

Henut ogHo uncnosoe Bbipa-
XEeHWe Ha apyroe 4ncrnosoe
BbIpaXKeHne

exprl / expr2

JIMeTuHr 5.4. VI3MeHUTb 3HAK Yucna ¢ NOMOLLbH
ornepaTopa oTpuuaHus. Peaynbrar UCNOSHEHNS 3TOrO
3anpoca cM. Ha puc. 5.4

E TIHCTHHF —————15|
SELECT title_id,
-advance AS "Advance”
FROM royalties;
title_id Advance
T01 -10000.00
T02 -1000.00
T03 -15000.00
T04 -20000.00
T05 -100000. 00
T06 -20000.00
T07 -1000000. 00
T08 0.00
T09 0.00
T10 NULL
711 -100000. 00
T12 -50000.00
T13 -20000.00

Puc. 5.4. Pesynbrar ucnonHeHns 3anpoca,
NPeACTaBNEHHOr0 B UcTuHre 5.4. O6partute
BHUMAaHWe, YTO Y HYNf 3HAKA HET (OH He MOXET ObITb
NONIOXUTENbHLIM UKW OTPULATENbHBIM)
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JlucTtudr 5.5. MepeyncnuTtb MAEHTUGUKATOPbI KHUT,

KOTOpble ABNAKTCA 6uorpadyuamu, B nopsake

y6bIBaHNA 40X0M4A OT NPOLAXM (JOXOA OT NPOJAXM
€CTb YNCNO NPOAAHHBIX KOMUIA, YMHOXEHHOE Ha LieHY

O[IHOI Konuw). PeaynsTar UCnonHeHus aToro
3anpoca cM. Ha puc. 5.5

JIMCTHHT

SELECT title_id,
price * sales AS "Revenue”
FROM titles
WHERE type = ‘'biography’
ORDER BY price = sales DESC;

title_id Revenue
T07 35929790. 00
T12 1299012.99
T06 225834.00
T10 NULL

Puc. 5.5. Pesynbtat ucnonHeHns 3anpoca,
NPeACTaBNEHHOrO B NNCTUHIE 5.5

B expri1 * exprZ— ecia’d XOTUTE NePEMHO-
SKUTD [IBAa YMCJIOBBIX BBIPA>KEHUS;

B expr1 / expr2— ecnu XOTUTE pa3fesuThb
OIIHO YHCJIOBOE€ BBIpa)KEHHE Ha JPyroe
YHCJIOBOE BBIpaKEHHUE.

IIpennonaraercs, 9T0 BMECTO expr 1, exprZ Bel
IIOJCTaBUTe KaKHe-HUOYIb YHCIOBbIE BbIpa-
JKeHus (CM. IUCTHHT 5.5 U pucC. 5.5).

Pesynbrar no6oi apumeTnyeckon onepa-
" L paseH null, ecnn B Hel NPUCYTCTBYET 3Ha-
yeHue null.

paTopoB B 0JHO BblpaXeHue, BaM MOryT no-
Hafo6mMTLCA Kpyrnble CKOOKKM (CM. pasgen
«Onpegenenne nNocneaoBaTeNibHOCTY BbIYUC-
NIeHNit » B 3TON rnase).

I.I Ecnn Bbl X0TUTE 06LEANHUTD HECKONBKO OMe-

YHapHble 0NnepaTopbl YacTo Ha3bIBAKT O4HO-
" MECTHbIMM ONepaTopamu, a 6MHapHble one-
paTOPbl — ABYXMECTHbLIMY.

. CYB[] npeaocTaBnstoT B pacnopsiKeHne npo-
B rpammuncTa He TONbKO apudmMeTnyeckne one-

patopbl, HO ¥ (PYHKUMKM, N BONOMHUTENbHbIE
apudmeTiyeckue onepatopbl. OHW BKMKOYAKOT
CTaTUCTMYECKNE, (PUHAHCOBbIE, HEKOTOPbIE
TaK Ha3blBaEMble Hay4Hble, TPUFOHOMETPUYEC-
Kne YHKUMM 1 DYHKUMKM npeobpa3oBaHms
(opraHuayiiTe NOUCK B AOKYMEHTALMM MO CBO-
eit CYB[ ¢ ncnonb30BaHMEM KIHYen «onepa-
TOP» U «(DYHKLUS»).

Ecnm Bbl BKNOYMTE B OAHO apudMeTUHecKoe
BbIP@XEHWE OnepaHAabl PasHbIX YNCIOBbIX TH-
noB AaHHbix, CYB]] npeobpasyet (1nu, Kak ro-
BODAT, MPUBEAET) BCE OMepaHibl K TUNy faH-
HbIX CaMOr0 CMOXHOr0 W3 HWUX W BbIAACT pe-
3yNbTaT BCEr0 BbIPDKEHUS KAK 3NIEMEHT [aH-
HbIX WMEHHO 3TOro Tuna. JTOT MNpoLece
Ha3bIBAETCA M10BbILLIEHMEM. Hanpumep, ecnun
Bbl CMOXMTE Yncna INTEGER (Lenble 4ucna)
1 FLOAT (paumoHasnbHble Yncna C nnaBaroLLeii
Toukon), CYB[ npeo6pasyeT uenbie uncna
B pauuoHanbHble C NnasaroLLen To4KoM (npu-
BEZET LieNble Yncna K paunoHanbHbIM ¢ nna-
BalOLLeli TOYKOM) M BbIAACT CYMMY Kak pa-
LIMOHANbHOE YMCNO C NNaBaLLen TOYKOi. Ho
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B HEKOTOPbIX CMy4asx Bam MOHamo6UTCs npe-
06pa30BbIBaTb OAMH TUM AAHHbIX B APYrOi TMN
JaHHbIX SBHbIM 06pa3oM, TO €CTb He nonara-
sicb Ha CYB . 310T BONpOC 06CYyXaaeTcs B pas-
nene «Mpeobpa3oBaHne TUMNOB AaHHbLIX C M0-
MoLb0 doyHKumm CAST()» [aHHOWM rnasbl.

Mpn [eneHun Lenoro Ha Lenoe (T0 eCTb TUM
INTEGER Ha Tun INTEGER) cneayer 6biTb
npeAensHO 0CTOPOXHbIM. B 3aBucumocTu ot
TOro, C Kakoit nmeHHo CYB[] Bbl paboTaere,
Apo6Has 4acTb pe3ynbraTa Takoro AesieHns
MOXET OblTb He YCeYyeHa COBCEM, YCE4YeHa
YaCTU4YHO UMK YCEYEHA MONTHOCTBIO (TO eCTb
oT6poLueHa). Hanpumep, Bbl MoK 6bl Npeg-
nonaratb, YTO [iBa MPOM3BOAHBIX CTONOLA,
KOTOPbIE MOPOXAAKTCA 3aMPOCOM U3 JINCTUH-
ra 5.6, cofepxar OfiHU W Te Xe pe3ynbrarbl,
NOCKOSbKY B 060UX Cy4asax 3Ha4YeHUs CTONG6-
ua pages (tun INTEGER) Lenutcs Ha 0fHO
1 TO e yncno. OfHaKo B NepBOM Cryyae fie-
nutenem sensetca 10 (Tun INTEGER), a BO
gTopom — 10.00 (Tun FLOAT). Tak Bot, CYB[
Microsoft Access, Oracle 1 MySQL BbigaayT
pe3ynbTar, KOTOPOro Bbl OXUAAETE (CM. pUC.
5.6a), a CYB[l Microsoft SQL Server u
PostgreSQL ycekyT Ap06HYH0 4acTb 4acTHOro
(cm. puc. 5.66).

Juctunr 5.6. B aTom 3anpoce nepebIi U3 ABYX
NPOM3BOLHBIX CTONGLIOB MOMY4aETC JeNIEHNEM
3Ha4eHnit ctonbua pages (T0 €CTb YMCNA CTpaHWL,

B KHUre) Ha uenoe yncno 10 (Tun fauHbix INTEGER).
BTopoii e Npou3BOAHbIA CTONGEL, NONYYeH SeNneHnem
3Ha4eHNI1 TOr0 XKe Camoro CTonbLa, Ho Ha
paunoHanbHoOe YUCNO C NNaBatoLLEN AECATUYHON
104K 10.00 (TMN AaHHbIX FLOAT). Bbl mornn 6bl

title_id pages pages/10 pages/10.0
T01 107 10.7 10.7
T02 14 1.4 1.4
T03 1226 122.6 122.6
T04 510 51.0 51.0
T05 201 20.1 20.1
T06 473 47.3 47.3
T07 333 33.3 33.3
T08 86 8.6 8.6
T09 22 2.2 2.2
T10 NULL NULL NULL
T11 826 82.6 82.6
T12 507 50.7 50.7
T13 802 80.2 80.2

Puc. 5.6a. Pe3ynbTat MCnonHeHns 3anpoca,
npeAcTaBneHHoro B NUCTUHre 5.6, B cpefe CYB[,
Microsoft Access, Oracle n MySQL. O6patute
BHUMaHKE, 4TO [ieNeHIe LIenoro Ha Lenoe gaet
paLMoHanbHOe YUCNO C NNaBatoLLei eCATUYHON
TOYKOM

0XnAaTh, YTO 3HAYEHNS B 060MX NPON3BOAHbBIX
cTonéuax 6yayT cosnafgarb. Ha camom fene Bce
3aBMCHUT OT TOrO, C Kakoii KOHKPeTHO CYB[] Bbl

pabotaete. PasHble pe3ynbTaThl UCMOSTHEHNS 3TOMO

3anpoca, 3asucawme ot CYB[, cm. Ha puc. 5.6a n 5.66

Eie———"—0rff—fmcrmur E|
SELECT title_id,
pages,
pages/10 AS "pages/10",
pages/10.0 AS “pages/10.0"

FROM titles;

title_id pages pages/10 pages/10.0
T01 107 10 10.7
T02 14 1 1.4
T03 1226 122 122.6
T04 510 51 51.0
T05 201 20 20.1
T06 473 47 47.3
T07 333 33 33.3
T08 86 8 8.6
T09 22 2 2.2
T10 NULL NULL NULL
T11 826 82 82.6
T12 507 50 50.7
T13 802 80 80.2

Puc. 5.66. Pe3ynbTat ncnosHeHus 3anpoca,

npeacTaBneHHoro B nUCTUHre 5.6, B cpefe CYB[,

Microsoft SQL Server u PostgreSQL. O6patuTte

BHMaHKe, 4TO AeneHne LLenoro Ha Lenoe faet Lenoe
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Tabnuua 5.2. MopsAoK BbIMMCNEHUS 0NepaTopoB (0T
BbICLLEN 04EPEAHOCTM K HUSLLIEHA)

Onepatop OnucaHve

+, - YHapHble oneparopbl
TOXAECTBA M OTpULAHUA

! BuHapHble apudmeTmyec-
Kune onepatopbl YMHOXe-
HWS 1 geneHns

+, - BuHapHble apudmeTmyec-

Kvie onepaTopbl CIOXEHWs
W BblYUTaHUS

= <>, <, <=, >, >=

Onepatopbl cpaBHeHUs

NOT Jlornyeckmii onepatop
NOT

AND Jlornyecknii onepatop
AND

OR Jlornyeckuii onepatop OR

Jluctunr 5.7. B aTom 3anpoce nepeoe 1 BTOpOe
NPeAnoXeHNs NoKa3bIBAKOT, KAK NPUMEHATL KPYriible
CKOOKM, 4TOObI NepeonpefensTb npasuna
NpejLLecTBOBaHNSA, @ TPETbE U YETBEPTOE
NPeAnoXeHNs NoKa3bIBAKOT, KAK NPUMEHATb KPYriible
CKOOKM Ans TOro, 4T06bl NepeonpeaensTb npasuna
accoumaTUBHOCTK. Pe3ynbTar UCMOMHEeHNs 3anpoca
CM. Ha puc. 5.7

EE—"—"i—ou= woetinr e——p
SELECT 2 + 3 « 4 AS "2+43x4",
(2 +3) » 4 AS "(2+3)+4",
6 /2«3 AS "6/2x3",
6 / (2 » 3) AS "6/(2+3)";
2+3%4  (243)+4 6/2%3 6/(2+3)
14 20 9.00 1.00

Puc. 5.7. Peaynbrtar ncnonHeHus 3anpoca,
NpeACTaBNeHHOro B INCTUHrE 5.7

Onpepenenue
nocneaoBaTenbHOCTH
BbIYUCNIEHUSA

Ecnn B kKakoM-HHOYIb BBIPa&KCHHH ITPUHU-
MaIOT y4YacTHe HEeCKOJIBKO OIEpaTOpOB, UX
IIPUOPUTET B IIPOLIECCE BBIYNCICHUS TAKOTO
BBIP@KEHMSI OTIpeIeIIsIeTCs] IPaBIIaMU IIpe-
IIIECTBOBAHMUS, WA 04epe0HOCHIbI0 BBIYUC-
JIeHHsI OIIepaTOpPOB (3TH IpaBUiIa 3alAl0OTCS
cranpaproM SQL, c 0HOI CTOPOHBI, U TOIOT-
HAIOTCA U KoppekTtupyiorcs Bameir CYB]I,
C IPYroM CTOPOHBI). DTH MpaBUia OYeHb
nipoctbl. OrepaTopbl BBIIOIHSIIOTCS B ITOPSI-
Ke YOBIBaHUS MX OYePeJHOCTH, TO eCTh 4eM
BBIIIIE OYEPETHOCTH OIIepaTOpa, TeM paHbIIIe
3TOT OIIePATOP UCHOTHSIETCS (BBIYUCIISACTCS).
B gactHOCTH, OUYepeqHOCTD apudmeTHIec-
KUX OIepaTopoB (+, -, ¥, / 1 T.I1.) BbIIIIE, 4eM
04YepemHOCTh OIIePaTOPOB CpaBHeHuUs (<, =, >
U T.IL.), Y KOTOPBIX OYePeHOCTH BBILIE, YeM
y norumdeckux omepatopos (NOT, AND, OR).
Orcrona cienyer, 94TO BRIpaKeHHe @ or b = ¢
>= ( 95KBUBaJICHTHO BbIpaKeHHI0 a 0r ((b *
¢c) >= d). IpyruMu cioBaMu, OllepaTOpbl
C HHU3KOU O4YepefHOCTBIO MeHee 0053vi6aro-
ujue, IeM OIIEPATOPBI C BBICOKOU OYepeTHOC-
ThI0. B Tabi. 5.2 omepaTophl mepednciaeHbl
B MTOPsIfIKE YOBIBAHMSI X OYE€PETHOCTH, HAIHU-
Has ¢ BbIciIed. OnepaTopbl, OKa3aBIINeCs
B OJTHOI CTPOKE 3TOM TabIHIIBI, HIMEIOT OTHY
U TY 5K OYepeHOCTb.

OtMeTuM, 9TO, €CJI B IPOU3BOJIBHOM BBIpa-
JKEHUH JII00bIe COCeHUE OTIePaTOPhI, He pas-
IeJIeHHbIE KPYTJIBIMU CKOOKaMU, IMEIOT PaB-
Hble 09epPEeHOCTA BBHIYUCIIEHUsT, (DaKTHIeC-
KU1 TTOPSNOK UX BBIYHUCIEHUs (TO eCTh TOT,
B KOTOPOM OHHU OYIyT BBIYHCIEHBI B KOHK-
PETHOM BBIPaKEHUH) OTIPEeIIIeTCS TeHCTBY-
10IUM npabunom accoyuamubrocmu. Vimeiire
B BUAy, 9T0o SQL ycTaHaBImBaeT Tak Ha3bIBa-
€MYI0 aCCOLIMATUBHOCTH CJIeBa HAIPaBoO.
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BeI Bcerna MosKeTe IIPUMEHHTH KPYIJIbIe CKOO-
KU TaK, ITOOBI JOOUTHCS HY)KHOM OYepeHO-
CTU BBIYHCIIEHHUS OIIEPATOPOB, HECMOTPSI HA
BCe TIPaBUJIA MPEIIECTBOBAHUS U aCCOILMA-
THUBHOCTH (CM. JIUCTUHT 5.7 U puc. 5.7).

XopoLunid CTUAb NPOrpaMMMpoBaHUA Npeamno-
“ naraet, 4To Bbl OyfieTe NMPUMEHATb KPYrible
CKOOKM B CMOXHbIX BbIPAXKEHUAX AaXe TOraa,
Koraa fienarb 310 Heo6A3aTeNbHO (NPOCTo ANs
TOro, 4T06bI Bawwa nporpamma 6bina mMakcu-
MasnbHO 4YUTabeNbHON).

3 B Tabn. 5.2 HeT HECKOMbKMX CTaHAAPTHbIX
@ oneparopoB SQL (Hanpumep, IN n EXISTS)
1 HECKONbKUX HECTaHAAPTHbLIX OMepaTtopos,
3aBMCAWMX OT Bbl6opa KOHKpeTHoi CYBL.
Y106bl OKOHYATENbHO MPOACHUTL BOMPOC
0 MOPSAKE BbIYUCIEHMS, KOTOPLIA NPUMEHSET
Bawa CYB/[], opraHu3yitTe nouck B ee [OKY-
MEHTaLMM N0 KN4y «npasuna npeaLlecTso-

BaHWs» UMK «04epefHOCTb» (precedence).

Y106b1 3anyCcTUTb 3aNpoc M3 NUCTUHIA 5.7
B cpefe CYB[ Oracle, Bam npuaetcs foba-
BUTb B MpenoXeHne SELECT cneuuanbHyo
Tabnuuy DUAL. Mogpo6Hee Ha 3Ty Temy CM.
B npumedaHun DBMS B paspene «Co3naHue
NPOU3BOAHbIX CTONOL0B>» 3TOI rNaBbI.
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O6beaunnenne CTpPok
¢ nomouybio oneparopa Il

Yro6b1 00BEAUHUTD, WIN KOHKAMeHUpobamy,
CBSI3aTh CTPOKH, IPUMEHSIIOT 0Nepamop KoH-
kamenayuu . Tlepequcinm ero OCHOBHBIE
XapaKTEePUCTHKHL:

3HAKOM OIlepaTopa KOHKAaTEeHAIINH SIBJIS-
eTcs CUMBOII ||, cocTosmui U3 AByX MO~
ceJoBaTeIbHbIX CHUMBOJIOB |;

KOHKAaTeHAI[UsI He BCTaBJIsIeT Ipobest Mex-
Iy CTPOKaMu;

KOHKaTeHAIUs — 9TO OMHAPHBIN (IBYX-
MECTHBII) OIepaTop, KOTOPBI 0O0benu-
HSIET IBe CTPOKU B OfIHY, HAl[PUMep: BBI-
paxenue 'formal® || ‘dehyde’ pmaer
B pesysbTaTe cTpoKy ' formaldehyde’;

IJISI IOJTyY€HUs CJI0’KHOM CTPOKH OIlepa-
TOp KOHKaTeHAIlUU MOKHO NPHUMEHSITH
HECKOJIBKO pa3, HallpuMep: BbIpakeHHe
‘a’ || 'b" || ‘¢ || 'd’ paer B pe3ynb-
TaTe CTPOKy 'abcd’;

KOHKaTeHalXs JII0O0M CTPOKH C ITyCTOM
CTPOKOIT OCTaBJISIeT IIEPBYIO CTPOKY 6e3 13-
MEHEHUs], HallpuMep: BbIpakeHue 'a’ || '’
|| 'b’ maer B pe3yiabTaTe CTPOKYy 'ab’;
pe3yIbTaToM JI000I OIepanuy KOHKaTe-
HAIluK, B KOTOPOM OOHUM U3 €€ OIepaH-
IOB CITyXuT 3Hadenue null, siBistercs 3Ha-
yenwne null, Harpumep: BoipakeHue 'a’ | |
NULL || "b' maer B pesynabrare NULL (on-
HAaKO COBETYeM IIPOYUTATh 00 HCKIIOYe-
Huy, kotopoe orHocurcst K CYB]] Oracle,
B IIpuMedYaHuu ¢ nometkor DBMS atoro
pasmerna);

B 9TOOBI CBA3aTh IIPOU3BOJIBHYIO CTPOKY
C MPOM3BOJILHON HECTPOKOI (HAmpumep,
C KaKuM-HHOYZb 3HaYeHUEM JaThl U Bpe-
MeHH WJIN YUCIIOM), BaM IIPUIETCS CHada-
Jla IpeoOpas3oBaTh 3Ty CAMYIO HECTPOKY
B HEKYIO CTPOKY, eciau Tonbko CYDB] e
cIeJiaeT 9TO aBTOMAaTHYeCKU (CM. pasmen
«[IpeobpazoBaHUe TUIIOB JAHHBIX C IOMO-
uipio ¢yakuun CAST()» B aTOI I71aBe).

06beguHeHue ABYX CTPOK

Hamnewaraiire string? || string2.

IIpenmnonaraercs, 4To:

B BBl 3aMeHUTe Stringl u string? temu
CTPOKaMH, KOTOPbIe XOTUTE KOHKATEHU-
poBath (00BENUHATS );

B KaX/BIN OIEpaHN IpeicTaBiseT coboi
CTPOKOBOE BBIpaKeHHe, KaK, HalpUMeD,
3aroJ0BOK (MMs) cTONMOIa, KOTOPOMY Ha-
3HAYEHO COJepP)KaTh CTPOKU CHMBOJIOB,
[IPOU3BOJIBHBII CTPOKOBBIIL JTUTEPAJ, pe-
3yJAbTAT KaKOWU-HUOYIb OIEpaluy MU
(pyukunu, BbIDAONIENl HEKYIO CTPOKY
(cM. muctunry U puc. 5.8-5.11).

Bbl MOXETe NPUMEHSATL OnepaTop KOHKaTeHa-
" LW Be3fe, roe WCMOmb3yeTca Kakoe-nnéo
BbIPXKEHNE, B YACTHOCTU B MPEANOXKEHNSX
SELECT, WHERE, ORDER BY.

C momouLbto onepaTopa KOHKaTeHaLmm MOX-
" HO 06befUHATb CTPOKWU OWUTOB, Hampumep:
B'0100" || B'1011", 4TO AaeT B pe3ynbTa-
e B'01001011".
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YT106bI YAANUTL HEHYXXHbIE NPOGENbI U3 NPon3-
BONbHOW OGbEVNHEHHOW CTPOKM, MOXHO Mpu-

Jnctuur 5.8. Mepeyncnute uMeHa u amunum
ABTOPOB, Y4UTLIBAEMbIX B HALLEN TUNOBO 6ase

[JaHHbIX, YTO6bI 3TU UMEHa 1 hamunnn npu
pacneyatke 06beAMHUINCHL B OANH NPOU3BOAHbII
cTon6eL, KOTOPbINA BMOCEACTBIUM AOMKEH ObiThb
OTCOPTWUPOBAH B antaBMTHOM MOpPsAKe N0 cToN6Lam
hamunum n UMeHu (TO ecTb No ABYM CTON6LAM
au_lname n au_fname). Pesynsrat ucnonHexus
3TOr0 3anpoca cM. Ha puc. 5.8

MeHUTb (OYHKUMIO TRIM(). B pasgene «Tunbl
JaHHbIX» Masbl 3 Mbl FOBOPUIN, YTO 3Haue-
HWUA CHAR LOMOMHAKTCA ANUHHBIMU XBOCTAMW,
KOTOpble MHOTLA CO3JAI0T YPOA/MBbIE Lieni
B KOHKAaTEHUPOBAHHBIX CTPOKAX. TakK BOT, (DYHK-
ums TRIM() yoanuT HeHyXHble npo6ensl. Ha-
npumep, Ha puc. 5.8 Bbl MOXeTe BUAETb, YTO
nepes NMeHeM Kellsey CTOUT HEHYXHbIA Npo-
6en. CnefosatensHo, 346Cb MOXHO BOCMOMb-
30BaTbCA (PYHKUMER TRIM(), U OHa ero yobe- SELECT au_fname || * * ||
per. AS "Author name”
Moppo6Hee 3TOT Martepuan OCBELYaeTcs B FROM authors

pasfene «Ypaneuue npo6enos ¢ MOMOLLbIO ORDER BY au_lname ASC,
yHkuumn TRIM()» aToi rnase.

XEDE JIMCTHHT

au_lname

au_fname ASC;

Author name

Sarah Buchman

Wendy Heydemark

Hallie Hull

Klee Hull

Christian Kells
Kellsey

Paddy 0’ Furniture

Puc. 5.8. PesynbTtat ucnonHeHus 3anpoca,
NpeACTaBNeHHOro B IUCTUHIE 5.8
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Jnctuur 5.9. Mepeyncnutb B nopsagke yobiBaHus
06beMbl NPOJAX (TO eCTb 06LLEe KONUYeCcTBO
Korga-nu6o NpoJaHHbIX KONuin) KHUr-6morpagui,
Y4UTbIBAEMbIX B HaLLEN TUNOBO 6a3e [aHHbIX.
O6patuTe BHUMaHMe, 346Cb HaM NOHaA06MN0Ch
npeobpasosarb 3Ha4eHUs 06bEMOB NPOAAX U3 TUNA
OaHHbIX INTEGER (uenble Yucna) B CUMBOMbHbIA TUM
JaHHbIX CHAR(7). Pesynbrar UCMOMHEHNS 3TOr0
3anpoca cM. Ha puc. 5.9

I=——————JMCITHHI =————— 13|

SELECT CAST(sales AS CHAR(7))
|| ' copies sold of title
|| title_id
AS "Biography sales”
FROM titles
WHERE type = ‘'biography’
AND sales IS NOT NULL
ORDER BY sales DESC;

Biography sales

1500200 copies sold of title T07
100001
11320

copies sold of title T12
copies sold of title T06

Puc. 5.9. Pesynbrar ucnonHeHus sanpoca,
NpefCcTaBNeHHOro B IMCTUHTE 5.9

Jnctuur 5.10. Mepeymncnutb B nopsagke yobiBaHus
JaTbl Ny6NUKALMN KHUT, Y4UTbIBAEMbIX B HaLLEi
TMNOBOIA 6a3e AaHHbIX. 06paTuTe BHUMAHME, HaMm
NpULLIOCh KOHBEPTUPOBATb 3HaYeHNUsa pubdate u3
TWNA JaHHbIX AaTbl U BPEMEHU B HEKWIA CUMBOIIbHbIN
TMN. Pe3ynbsrar MCNONHEHUS 3TOr0 3anpoca CM.

Ha puc. 5.10

EI=——— Nuctunr §E§|

SELECT 'Title
|| title_id
|| ° published on
|| CAST(pubdate AS CHAR(10))
AS "Biography publication dates”
FROM titles
WHERE type = 'biography’
AND pubdate IS NOT NULL
ORDER BY pubdate DESC;

Biography publication dates

Title T12 published on 2000-08-31
Title T06 published on 2000-07-31
Title T07 published on 1999-10-01

Puc. 5.10. Pe3ynbTat MCNONHeHNs 3anpoca,
npeacTaBneHHoro B IUCTuHre 5.10
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ol

. B CYB[ Microsoft Access 0nepaTopom KOHKa-

TeHauum ABNseTCs +, a OyHKLMen npeobpaso-
BaHMA TWUMOB JaHHbIX — Format(string).
Y1006bI B 3TON Cpeae BbIMONHWTL 3anNpochl U3
NMCTUHIOB 5.8-5.11, BHecuTe cneaytolime
W3MEHEHNS B BbIPAXEHMS C OnepaTopamu
KOHKaTeHauMm u ¢ PyHKUMAMN KOHBEPCUU
TUNOB:

B au_fname +
NUCTUHra 5.8;

B FORMAT(sales)

— + ' copies sold of title

— + title_ id - [Ans nucTuHra 5.9;
B Title

— + title_id

— + ' published on

— + FORMAT(pubdate) - ans

nmctudra 5.10;

B au_fname + + au_lname
— = 'Klee Hull'; - Ang nMcCTUHra
5 . 1 1

B CYBO Microsoft SQL Server oneparopom
KOHKaTeHauun ABASeTCA «nkc» (+). 4106bI B
3TOI Cpefe BbINONMHUTL 3anpockl U3 INCTUH-
roB 5.8-5.11, BHecuTe creaytoLLne N3MEHeHNs
B BbIDQKEHUs C OnepaTopamin KOHKaTeHauum:

+ au_lname - pOnga

m au_fname +
JINCTUHTA 5. 8;
B CAST(sales AS CHAR(7))
— + ' copies sold of title
— + title_id - ONA NMUCTUHra5.9;

+ au_lname - AOng

B Title
— + title_id
— + ' published on

— + CAST(pubdate AS CHAR(10)) -
ans nuctudra 5.10;

B au_fname + + au_lname
— = 'Klee Hull'; - [4ng NUCTMHra
5 . 1 1

B CYb MySQL onepatop || 03Ha4aeT noru-
yeckoe OR, a (hyHKLMEN KOHKaTeHaLm SBNseT-
¢l CONCAT(), Ha BX0J, KOTOPOW MOXHO mepe-
LaTb Nto60e KOMMYeCTBO apryMEHTOB W KOTO-
pasi aBTOMATUYECKI KOHBEPTUPYET NH0BbIe faH-
Hble, He SBNSOLLMECS CTPOKAMI CUMBOIOB, B
CTPOKW CUMBOMOB TaK, 4TO ChyHKUMA CAST()

CTAHOBUTCSA HEHYXHOIA. YT06bI B cpefe MySQL
BbINOMHUTbL 3aNpoChl, NPELCTaBNEHHbIE B JINC-
TUHrax 5.8-5.11, BHecuTe crnefytowme n3me-
HEHWSIB BbIDKEHIS C ONepaTopamil KOHKaTeHa-
um:

B (CONCAT(au_fname + + au_lname)
- s nucTuHra 5.8;
B CONCAT(sales,

— ' copies sold of title

— title_id) - Ans nucTuHra 5.9;
B CONCAT( 'Title ',

— title_id,

— ' published on °,

— pubdate) - Aang nuctuHra 5.10;
B CONCAT(au_fname, " ', au_lname)

— = 'Klee Hull'; - [na nuctuHra
5.11.

CYbM Oracle TpakTyeT nobyto MycTyio CTPOKY
Kak 3HayeHue null. MoaTomy BbIpaXeHue 'a’
[| NULL || 'b" B 3TOW Ccpeae O3Hayaet
"ab’ (cm. npumeyaHus ¢ nometkon DBMS B
pasgene «3Ha4eHue null» rnasbl 3).

Mpu koHkateHauun CYB[ Oracle, MySQL u
PostgreSQL aBTomaTtnyeckun u HesiBHO (T0
€CTb He Tpe6ys BalLLero BMeLlaTebCTBa) KOH-
BEPTUPYIOT BCE HECTPOKM B CTPOKMU. [oaTomy
3anpocbl u3 nuctuHros 5.9 n 5.10 6yayT pa-
6otatb B cpene aTux CYB[, paxe ecnu Bbl
OnycTUTE B HUX (DYHKUMKO CAST(). YT0ObI
pa3o6partbCsl C 3TUM BOMPOCOM A0 KOHUA,
OpraHu3yiite MOUCK B LOKYMEHTaLWN No CBO-
et CYB]] ¢ mcnonb3oBaHmem Kyeit «<KoHKa-
TeHauus» (concatenation) n «npeo6pasosa-
Hue» (conversion).
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JInetndr 5.11. MepeymcnuTb BCeX aBTOPOB,
Y4MTbIBAEMbIX B HALLEN TUNOBOI 6a3e JaHHbIX, Ybe
nonHoe ums — Klee Hull. Peaynbtar ucnonHesus
3anpoca cM. Ha puc. 5.11

Em

JIMCTHHI ="——————H

SELECT au_id,
FROM authors

au_fname, au_lname

WHERE au_fname || " ' || au_lname
= 'Klee Hull';
au_id au_fname au_lname
A04 Klee Hull

Puce. 5.11. Peaynbtar ncnonHeHns 3anpoca,
npefcTaBneHHoro B AUcTuHre 5.11

Bbi6op npon3BosnbHOIA
NOACTPOKM C NOMOLLbIO
thynkuun SUBSTRING()

st BeIOGOpa JIIOOOM 9acTHU MPOU3BOTIHHOMN
CTPOKH CHMBOJIOB IPUMEHSIOT (DYHKIUIO
SUBSTRING(). ITepeuncinm ee OCHOBHBIE Xa-
PaKTepUCTUKH:

BCSIKasl IIOJCTPOKA — 3TO HEKas II0CIeNO0-
BaTEJIbHOCTb CHMBOJIOB UCXOJHOM CTpPO-
KU, BKJIIOYas IyCTYIO U UCXOJHYIO CTPO-
KU [IeJINKOM, B KOTOPBIX CUMBOJIBI paCIIO-
JIO>KECHBI ITOAIPSIT;

dyuxnus SUBSTRING() BbImenseT 9acTh
IIPOU3BOJILHOM CTPOKHU OIpefie/IeHHON JIIH-
HBI, BBIPa)KEHHOU KOJUYeCTBOM 3HAKOB
B IIOACTPOKe, HAUMHAS OT YKa3aHHOM I10-
SUIIUH B UCXOTHOM CTPOKE;

mo6ast MOACTPOKA MYCTOM CTPOKU €CThb
IycTast CTPOKa;

eCIM KaKou-1u60 apryMeHT (PyHKIUU
SUBSTRING() sBsiercs sHadyenueM null, va
BbIXOZie (DyHKIMK OyIeT TOXKe 3HAUEHIe
null (06 uckIOYeHNN U3 3TOTO MPABUIIA,
csizannoro ¢ CYB]I Oracle, roBopurcs B
IIprMedaHnu ¢ moMetkoir DBMS B aTom
pasmerte).

Mopapok Bbi6opa
NPoN3BONbLHON NOACTPOKM

Hameuaraiite:

SUBSTRING(string FROM start [FOR lIength])

IIpenmnonaraercs, 4To:

B BMeCTO STring Bbl NOACTABUTE SIBHO UJIN

yKa)keTe Ha Ty UCXONHYIO CTPOKY, U3 KO-
TOPOIL XOTUTE BBIOPATh HEKYIO IOACTPO-
Ky ¥ KOTOpast MOKeT OBITh JTIOOBIM CTPO-
KOBBIM BbIPpa’K€HUEM, HAIIpUMED:

— 3HaYeHHMeM CTOJOIA MPOU3BOIBHOM
TabJIMIIbI, KOTOPBII JOJDKEH CONEPIKATh
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CTPOKH CHMBOJIOB (Ha TaKyIO MCXOI-
HYIO CTPOKY CJIEAyeT YKa3bIBaTh 3aro-
JIOBKOM 3TOTO CTOJIOIA);

— TPOU3BOJBHBIM CTPOKOBBIM JIUTEPA-
JIOM;

— pesyIbTaTOM oOIepauuu uiu (PyHk-
UM, Y KOTOPBIX Ha BBIXOHE NOJDKHA
OBITH CTPOKa CHMBOJIOB;

B BMECTO Start Bbl IIOACTABUTE LEJIOC YUC-
JI0, KOTOpOe 0603Ha9aeT MeCTO TIE€pBOTO
CHMBOJIA MMOJCTPOKU B MCXOOHOM CTPOKE;

B BMeCTO length Bbl HOACTABUTE 11€JI0€ YHC-
JI0, KOTOPOE PaBHO OOIIEMY WHCITY 3HA-
KOB B BBIJIeJIsIeMO TOACTPOKe, UMesl IIpU
3TOM B BU[Y, UTO, €CJIU OIYCTUTD Ipe]-
noxenue FOR Iength, ¢pymxums SUB-
STRING() BBIEACT B KauecTBe MOJACTPOKU
BeChb XBOCT MCXOAHOU CTPOKHU, HAUMHASI
C YKa3aHHOTO (c moMompIo start) nepBo-
rO CMMBOJIa M 3aKaHYMBas MMOCIEeNHUM
CHMBOJIOM MCXOMHOM CTPOKM String (cMm.
JIICTHHTH ¥ puC. 5.12-5.14).

Bbl MOXETe NPUMeHATb (DYHKLMIO BblAeneHus
“ NOLACTPOKM SUBSTRING() Be3fie, rae Ucnosib-
3yeTCs Kakoe-nubo BbIPAXKeHWe, B 4aCTHOCTY
B NpeanioxeHnax SELECT, WHERE, ORDER BY.

C nomMOLLbi0 (PYHKUMM BbIAENEHUA NOA-
" CTPOKM SUBSTRING() MOXHO BbIAeNsTh
NoJCTPOKN U3 CTPOK 6UTOB, Hanpumep: SUB-
STRING(B'01001011", 5, 4) pacT B pe-
3yneTate B 1011,

B CYB] Microsoft Access (yHKLMEN Bbiae-

@ NEHNs MOACTPOKN fBNsieTCA Mid(string,
start[,length]), a Ana BbINONHEHUS KOH-
KaTeHaUun CTPOKW Haf0 MCMONb30BaTb One-
patop +. [103TOMy ANs BbINOAHEHWS B 3TOIA
cpefe 3anpocoB, NPeACTABNEHHbIX B IMCTUH-
rax 5.12-5.14, Bam npuaeTcs BHECTU B HUX
CneaytoLLne U3MEHEHUS:

JInctudr 5.12. Pa3butb MaeHTUUKATOPbI TEX
u3farenei, KOTOPbIe Y4UTLIBAKOTCA B HALLEN TUMOBOI
6a3e JaHHbIX, Ha 6YKBEHHYIO 1 LMPOBYHO
coctasnsoLLme. Mpu 3ToM 6YKBEHHAs 4acTb
naeHTuduKarTopa 1t60oro U3 paccmaTpuBaemblx
u3garenei — 310 NepBblii CAMBON MAEHTUMKATOPA,
a BCe OCTaIbHbIe CUMBOJIbI (TO €CTb XBOCT)
COCTaBNAKT UM POBYIO YacTb. Pesynbrar
MCMOJIHEHMS 3anpoca CM. Ha puc. 5.12

SM=—————— NUcTHHI

SELECT pub_id,
SUBSTRING(pub_id FROM 1 FOR 1)
AS "Alpha part”,
SUBSTRING(pub_id FROM 2)
AS “"Num part”

FROM publishers;

pub_id Alpha part Num part
PO1 P 01
P02 P 02
P03 P 03
P04 P 04

Puc. 5.12. Pe3ynbTaT MCNOMHEHNS 3anpoca,
npeAcTaBneHHoro B IUCTUHe 5.12
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Jinctunr 5.13. Pacnevatatb U3 Haweit 6a3bl JaHHbIX
nepayto 6YKBY (MHULMAN) MMEHU, TOUKY, NPO6es n
(hamunuio BCeX aBTOPOB, XMUBYLLMX UNU B LUTATE
Hbto-Vopk, unu B wrare Konopago. Pesynsrar
MCMOSHEHNA 3anpoca cM. Ha puc. 5.13

[I=———————— JIMCTHHT

SELECT SUBSTRING(au_fname FROM 1 FOR
1)
I
[

au_lname

AS "Author name",
state

FROM authors
WHERE state IN ('NY', 'C0");

Author name state
S. Buchman NY
W. Heydemark Co
C. Kells NY

Puce. 5.13. Pe3ynbrar ncnonHeHns 3anpoca,
NpefcTaBNEeHHOro B IUCTUHIE 5.13

Jnetuur 5.14. Mepeuncnutb UMeHa u hamunin
Y4MTbIBAEMbIX B HALLIEN TUNOBOM 6a3e JaHHbIX aBTOPOB,
Y KOTOPbIX TeNeOHHbIA HOMep HaYuHaeTcs Ha 415.
Pesynbrar ucnonHeHus 3anpoca cM. Ha puc. 5.14

|§D§ JinGraur §E§|

SELECT au_fname, au_lname, phone

FROM authors

WHERE ~ SUBSTRING(phone FROM 1  FOR
3)="415"

au_fname au_lname phone

Hallie Hull
Klee Hull

415-549-4278
415-549-4278

Puc. 5.14. Pe3ynbrat UCNONHEHMS 3anpoca,
NpefCcTaBNEHHOro B IUCTUHIE 5.14

B Mid(pub_id, 1, 1)

Mid(pub_1id, 2) — ana 3anpoca, npeg-
CTaBJIEHHOrO B NIUCTUHIE 5.12;

m Mid(au_fname, 1, 1) + . ' +
— au_lname — Ang 3anpoca, npeacTas-
NEHHOro B NMCTUHre 5.13;

B Mid(phone, 1, 3)="415" - Ond 3a-
npoca, NpPeACTaBlEHHOr0 B JIUCTUHIE
5.14.

B CYBI Microsoft SQL Server tyHkuueil
BbIENIeHNs NOACTPOKM aBnsetca SUB-
STRING(string, start,length), a onga
06beMHEHNs CTPOK HAZ0 NPUMEHATL Onepa-
TOp +. YT06bI B 3TOM Cpefe BbINOMHUTL 3an-
pocbl, NpeAcTaBfieHHble B NUCTUHrax 5.12—
5.14, Bam NpuaeTCcs BHECTU B HUX CNeaytoLLne
N3MEHEHNS:

®  SUBSTRING(pub_id, 1, 1)

SUBSTRING(pub_id, 2 LEN(pub_id)-1)

ANs 3anpoca, NpeacTaBieHHOro B JinC-
TUHre 5.12;

B SUBSTRING(au_fname, 1, 1)
- +
— + au_lname — Ang 3anpoca, npen-
CTaBJIEHHOMO B NMCTUHIE 5.13;

B SUBSTRING(phone, 1, 3)="415" — onga 3a-
npoca, NPefCTaBeHHoOro B NNCTUHre 5.14.

B CYB[ Oracle coyHKuMeA BblaeneHns noja-
CTPOKW aBnaetca SUBSTR(string, start,
[Iengthl). MoaTomy, 4T06bI B 3TOW Ccpefe
BbIMONHUTL 3aNpOCbl U3 NIUCTUHIOB 5.12-
5.14, Bam npupeTcs BHECTW B HUX Cheayio-
LLMe N3MEHEHUS:

m SUBSTR(pub_id, 1, 1)

SUBSTR(pub_id, 2) — gna 3anpoca,
NpeACTaBNEHHOr0 B IMCTUHIE 5.12;

W SUBSTRING(au_fname, 1, 1)
— al|

— al| au_lname — Ana 3anpoca, npea-
CTaBJIEHHOIO B NIMCTUHIE 5.13;
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B SUBSTR(phone, 1, 3)="415" — ona 3a-
npoca, NpefCTaB/IeHHOro B NUCTUHTE 5.14.

Ecnu BbI paboTaeTe B cpefe CYB[ MySQL, To
Ans BbINOMHEHNA 3anpoca U3 nucTuHra 5.13
BaM  MpuUAeTCA  NPUMEHUTb  (PYHKLMIO
CONCAT() M M3MEHMTb BbIPaXEHWE C onepa-
TOPOM KOHKaTeHauun cneaylowmm o6pasom:

CONCAT(

— SUBSTRING(au_fname, FROM 1 FOR
1),

-

— au_lname)

CoBeTyeM elle pa3 06paTuTbCA K paspeny
«06beanHeHNe CTPOK C MOMOLLbIO Onepa-
Topa |l» B 31Ol rnase.

CYb[ Oracle BocnpuHUMaeT N6y NycTytO
CTPOKY Kak 3HaueHue null. Hanpumep, yHKups
BblJeNeHNA NOACTPOKN SUBSTR(NULL, 1, 2)
BbIACT HA BbIXOLE 3Ha4YeHue ' (myctas cTpo-
ka). [poyuTaiiTe eLLe pa3 NpUMeyaHus ¢ NomeT-
koit DBMS B pasgene «3Ha4qeHue null» rnasbl 3.

CYB mMOXeT aBTOMAaTMYECKM U HEABHO (TO
eCTb He CnpaLuvBas BaLIero peLleHns) orpa-
HUYUTb ApryMeHTbl start Wwunu length,
KOTOPbIE ABASIOTCS UM CIULIKOM MaNieHbKM-
MU, UAN CIIULIKOM GOMbLIMMN 3HAYEHUAMM,
W 3aMEHUTb UX Pa3yMHbIMU C TOYKN 3pEHUSA
CYB[] 3Ha4eHusmun. Hanpumep, ecnn BMeCTO
start NOCTaBUTb KaK0e-HU6YAb 0TPULATENb-
Hoe yucno, CYB[ MoXeT 3aMeHUTb 3Ha4eHne
start eauHULEN, a ecnu BMeCTo length uc-
NoNb30BaTh CANULIKOM 6OMbLLOE HYUCIO, Bbl-
BOAALLEE MOACTPOKY 32 PAMKM MCXOAHOIA
cTpoku, CYB[ MOXeT 3aMeHUTb ero AIMHON
BCei CTPOKMW. YT06bI Kak crneayeTt pasobparb-
Cs B 3TOM BONPOCE, OPraHu3yiiTe nouck B fo-
KymeHTauun no aweit CYBJ ¢ ncnonb3oBa-
HUEeM Kno4a «substring» unu «substr».
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MepeknioyeHue perucrpa
CUMBOJIOB CTPOKM

C UCNONb30BaHNEM
thynxumit UPPER()

n LOWER()

Qynknuio UPPER() mpuMeHSIOT 111 KOHBEP-
Tal[MU TPOU3BOJBHOM CTPOKH CHMBOJIOB
HIDKHETO PErucTpa B CTPOKY CUMBOJIOB BEPX-
HEro perucrpa, YT0ObI MOMEHSICS TOIBKO
perucTp cuMBoJIOB (OYKBBI JOJDKHBI OBITH Te
JKe camble, HO 3ariaBHble). Oynxkirws LOWER()
WCTIONB3YETCs [T KOHBEPTALINHU [IPOU3BOIIb-
HOU CTPOKH CHUMBOJIOB BEPXHETO Perucrpa
B CTPOKY CHIMBOJIOB HYDKHETO PETHCTPa, YTOOBI
IIOMEHSIICS TOJIBKO PETUCTP CUMBOJIOB (6YKBBI
TOJDKHBI OBITH T€ K€ CaMble, HO CTPOYHBIE).
OcHoBHBIe XapaxkTepucTuky GyHKumi UPPER( )
u LOWER( ) TakoBBI:

N IIPOM3BOJIBHBII CHMBOJI, KOTOPBII MOKET
HaxXO[IUThCS KaK B BepxHeM (A), Tak U B
HIDKHeM (@) PerucTpe, Ha3bIBACTCS PeLcHi-
poBuvins

B PEeruCTPOBBIMU CUMBOJIAMU SIBJISIFOTCS TOJTb-
KO OYKBBI, CJIETOBATEJILHO, IEPEKIIIOYCHIE
perucrpa saTparuBaeT TOJIBKO OYKBBEI, a
1upsbl, 3HAKU MYHKTYaIl[Ud U Ipo6esIsl
[IPY 3TOM OCTAIOTCSI HeM3MEHHBIMI;

m  ynxmmm UPPER() u LOWER( ) 06bruHO mpu-
MEHSIIOT JUISL TOT0, YTOOBI POPMAaTUPOBAThH
Pe3yJIbTaThI ¥ IPOU3BOIUTH CpaBHEHNS 6e3
ydJeTa peructpa CHMBOJIOB B KaKOM-HHU-
6yns mpemnoxenuun WHERE (dymkius
UPPER()/LOWER() MeHSIET PerucTp TOIBKO
TeX OYKB, KOTOpbIe OBbLIH B HIDKHEM/BEPX-
HEeM perucTpe, a perucTp Tex 6yKB, KOTO-
pble 1 TaK ObUTH B BepXHEM/HIDKHEM Peru-
CTpe, OCTAETCS IIPEKHUM);

B Ha MyCThle CTPOKU U3MEHEHUE PerucTpa
He OKa3bIBaeT HUKAKOT'O BIIUSHUS;

W eCIM apryMeHT yio6oit u3 GyHknuin UP-
PER() u LOWER( ) siBiisteTcs 3HaYeHneM null,

Ha BBIXOZie 9TOI (QYHKIUHU OyHeT TOXe
sravenue null (Ho o6paTuTe BHIMaHIE HA
HCKJIIOYEHHE U3 9TOTO IIPaBIJIa, KOTOPOe
csizano ¢ CYB]] Oracle u o xoTropom ro-
BopuTcs B npuMedanun DBMS atoro pas-
mena).

Mepekniouesue peructpa
NPOM3BOJIbHON CTPOKU CUMBOJIOB

Hameuaraiite:

m UPPER(String) —4TOOBI IEPEKITIOYATCS HA
BEPXHUI PETUCTP;

m | OWER(string) — 9TOOBI MEPEKTIOIUTHCS
Ha HIDKHUHI Perucrp.

IIpennonaraercs, 9TO BMeCTO String BbI O~
CTaBUTE SIBHO WU YKA)KETE Ha Ty UCXOTHYIO
CTPOKY, Y KOTOPOIl XOTHUTE HEPEKTIIUTH
PEeTUCTp U KOTOpast MOKET OBITH JTOOBIM
CTPOKOBBIM BbIpa)KeHHEM, HAIPUMEP (CM. JTH-
CTHHIH U puc. 5.15-5.16):

B 3HaYeHHEeM IIPOU3BOJIBHOTO CTONIOIA Tab-
JIUIIBI, KOTOPOE TOJKHO COMEPKATH CTPO-
K CHMBOJIOB (Ha TaKyI0 HCXOJHYIO CTPO-
Ky CJIeflyeT YKa3bIBaTh 3aT0JIOBKOM 9TOTO
cronbua);

IIPON3BOJIBHBIM CTPOKOBBIM JIUTEPATIOM;

Pe3y/IbTaTOM HEKOH OIepaIiui WId (PyHK-
1", YTOOBI B UTOTE MOIYYMIaCh CTPOKA
CHUMBOJIOB.

DYHKLMKM NepeknoyeHns peructpa UPPER()
" 1 LOWER() MOXHO NPUMEHSTL Be3e, rae uc-
NoMb3yeTcs Kakoe-N6o BbIPaXEHIE, B 4aCT-
HOCTU B MNPEAnoXeHusx SELECT, WHERE,
ORDER BY.

OYHKUMM NepekioYeHns pernctpa UPPER() 1
" LOWER() He 0Ka3blBatOT HUKAKOro BO3MENCTBMSA
Ha Takue Habopbl CUMBONOB (B TOM uuCne an-
(hasuTbl), ANS KOTOPbIX KOHLENLMSA PerucTpa He
npesycMOTpeHa (Hanpumep, andasut 1BpUTa).
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ot

®yHKUMN NepekntoyeHns pernctpa UPPER() u
LOWER() BMWSALOT HA CMMBOJbI, HAXOAALLMECS
noJ KakuM-HUOyab AMAKPUTMYECKUM 3HAKOM
(CKa)KeM, yaapeHus), Hanpumep: UPPER( '3 ")
paet O .

B CYB Microsoft Access yHKumsmMM ne-
pekniYeHus peructpa ssnqawTca UCase
(string) W LCase(string). [lloatomy,
4TOObI BLINOSIHUTL B 3TOM Cpefe 3anpochl U3
NUCTUHIOB 5.15 1 5.16, Bam nNpuaeTcs BHe-
CTW B TEKCT NPeAnoXeHui, 0TBeYaoLLnX 3a
NepeknioYeHne perucTpa, cremyouine n3mve-
HEHUS:

B [ Case(au_fname) M UCase(au_lname)
anga 3anpoca, npenctaBneHHOro B JAC-
TuHre 5.15;

B UCase(title_name) LIKE "%M0% -
ana 3anpoca, npeacTaBfieHHOro B JinC-
TuHre 5.16.

CYB[ Oracle BocnpuHUMaeT nto6YI0 NyCTyHO
CTPOKY Kak 3HaveHue null. Moatomy n yHk-
Lms UPPER(NULL), " hyHKUMS
LOWER(NULL) BblaaayT Ha BbIXofie 3Ha4eHue

" (nyctas ctpoka). CoBetyem ele pa3 06-
paTUTLCA K MpUMeyaHusm ¢ nometkoil DBMS
B pasgene «3HadeHue null» rnasbl 3.

CYB[l M0XeT npefoCTaBNATb JOMOMHUTENb-
Hble BO3MOXHOCTI (DOPMATMPOBAHUS CTPOKN,
Taku1e Kak WHBepCUs PerncTpa uim KoHBepcus
CTPOK B MPEANOXEHNUs UNK 3aronoBKu. YTo-
Obl Kak cneayet pa3obparbcs C 3TUM BOMPO-
COM, MPOAHaNM3upyiiTe LOKYMEHTALUUK Mo
Bawuen CYB/] ¢ ncnonb3oBaHneMm Kito4a «CuM-
BOJIbHbIE hyHKUMU» (character functions).

Jiuctunr 5.15. MokasaTb MMeHa aBTOPOB,
YY4UTbIBAEMBIX B HaLLIEN TUNOBOMN 6a3e AaHHbIX,

B HUKHEM PEeruncrpe, a ux hamuiinm — B BEpXHeM
peructpe. Pe3ynbrar UCNOMHEHNS 3anpoca CM.
Ha puc. 5.15

EE—————J
SELECT LOWER(au_fname) AS "Lower",
UPPER(au_lname) AS “Upper”

FROM authors;

Lower Upper

sarah BUCHMAN

wendy HEYDEMARK

hallie HULL

klee HULL

christian  KELLS
KELLSEY

paddy 0’ FURNITURE

Puc. 5.15. PesynbTat MCNONHEHNs 3anpoca,
npeacTaBneHHoro B IUCTUHIe 5.15

Jinctuur 5.16. MepeyncnuTb Ha3BaHNA KHUT,
Y4UTbIBAEMbIX @ HALLE TUNOBOM 6a3e LaHHbIX,
KOTOPbIE COAePXaT CoYeTaHme (NaTUHCKKUX) 6YKB
«MO», He3aBMCKUMO OT perucTpa. 4To6bl 3TOT 3anNpoc
cpaboTa, Bce 6ykBbI WabnoHa LIKE QOMmKHbI 6bITb
B BEPXHEM PerucTpe. Pe3ynsrar McnonHeHus
3anpoca cM. Ha puc. 5.16

lErE JIMCTHHI

SELECT title_name
FROM titles
WHERE UPPER(title_name) LIKE "%MO%';

title_name

200 Years of German Humor

I Blame My Mother

Puc. 5.16. Pesynbrar ucnonHeHns sanpoca,
npencTaBneHHoro B NUCTuHre 5.16
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Ynanexue npobenos
¢ nomowbio pyukuuu TRIM()

Qynxknuio TRIM() IpUMeHSIOT AJIA TOT0, 9TO-
OBI OTCEKATh He)KeIaTebHbIe CHMBOJIBI B KOH-
e ctpoK. OCHOBHBIE XapaKTePUCTUKU (PYHK-
muu TRIM() TaKOBBI:

C ee TIOMOIIBIO MOXKHO OTCEKaTh CUMBOJIbI
TOJILKO € Ha4aJla MJIM C KOHIIA CTPOKU WX
OJTHOBPEMEHHO C Hayajla U ¢ KOHIIA, HO HA
Y OIHOI CTPOKH HeJIb3s BbIpe3aTh CUMBO-
JIBI U3 CEPEIUHBI;

10 YMOJYAHUIO 3Ta (PYHKUIMS OTCEKaer
mpo6esIbl, HO BBI MOXKeTe yOpaTh ¢ ee mo-
MOIIBIO JIIOOBIE HEXeJIaTeIbHbIE CUMBO-
JIbl, HATIPUMEP HYJIU WU 3BE3NOYKH, B
HayaJle WJIN/M B KOHIEe KaKOH-HUOYIb
CTPOKH;

OOBIYHO ee MIPUMEHSIOT [IJISI TOTO, YTOOBI
bopmaTupoBaTh pe3ynbTaTHI 3aIIPOCOB U
MIPOU3BOAMTD CPABHEHUS MIPEIIOKEHIEM
WHERE;

ata QPyHKIUS 0COOEHHO IT0JIe3Ha B TOM
cjIydae, KOrfla Haflo yOAJIUTh NJIUHHBbIE
LETIOYKHU TPOOEIOB Ha XBOCTAX 3HAUEHUN
Tuma gaHubix CHAR (B pasmerne «Turbl naH-
HBIX» IJ1aBbI 3 MbI oTMedanu, 9To CYB]]
ABTOMATHUYECKU TOIIOJHSIIOT 3HAYEHUS
THhNna maHHbIX CHAR xBocTamu Hpo6en0B,
4TOOBI CO3[aTh CTPOKU CHMBOJIOB TOI
IJIMHBL, KOTOPas IUIsl HUX YKa3aHa);

Ha IIyCThI€ CTPOKHN OHA HE BIIUSAET;

eCJIN KaKOM-Tn60 ee apryMeHT SIBJISETCS
suaveHuem null, Ha Berxone GyHkIHH 6y-
met Toxxe 3HaveHue null (coBeryem obpa-
TUTH BHUMaHKe Ha UCKIIOYEHNE U3 3TOTO
npaBuia, Kotopoe csizano ¢ CYB]] Ora-
cle, — cm. mpumevarnue DBMS B aToM pas-
nese).

Kak ypanutb npo6enbl B CTPOKe

Hameuaraiire:

TRIM([[LEADING
FROM] string)

| TRAILING | BOTH]

IIpennonaraercs, 4To:

BMeCTO String BBl MIOJCTABUTE IBHO MU
yKakeTe Ha Ty MCXOIHYIO CTPOKY, Y KOTO-
POIt XOTHTe OTCeYb MPOOENBI U KOTOpas
MOXXeT OBITH JIIOOBIM CTPOKOBBIM BBIpPa-
JKEeHHEeM, HallpIMep:

— 3HAaYeHHEM IPOM3BOJIBHOTO CTONOLA
IPOU3BOIBHOU TaOIULBI, KOTOPBII
IOJDKEH COLeP)KaTh CTPOKK CHMBOJIOB
(Ha TaKyIo HCXONHYIO CTPOKY CIeHyeT
YKas3bIBaTh 3aTOJIOBKOM 9TOTO CTONIONA);

— TPOU3BOJBHBIM CTPOKOBBIM JIUTE-
paiom;

— pPe3ynabTaTOM HEKOM ONepaluy UIn
dyHKUIMY, Ha BBIXOIE KOTOPHIX JOJIK-
Ha OBITH CTPOKA CHMBOJIOB;

BbI yKakeTe onnuio LEADING B ToMm ciy-
Jae, eCJIX HeOOXOIUMO OTCEYb TOJIOBHBIE
pobesbr;

BbI yKaxkeTe onmuio TRAILING B ToMm ciy-
Jae, eCTH HeOOXOIMMO OTCeIb XBOCTOBBIE
po0Getbr;

BBl YKakeTe onnuio BOTH B ToM cirydae,
€CJIM HeOOXOIYIMO YIIUTh OJHOBPEMEH-
HO U XBOCTOBBIE, U TOJIOBHBIE TPOOEIHI;
BBI MOJKETE He YKa3bIBaTh onmuu LEADING,
TRAILING u BOTH, u Torma CYB]] HasHa9uT
10 yMoi4aHuio onnuio BOTH (cM. smc-
tuHr 5.17 u puc. 5.17).
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Kak otaenutb CMMBOJIbI
OT NPON3BOJIbHOI CTPOKU

HamnegaratiTe:
TRIM([LEADING | TRAILING | BOTH]
"trim_chars’ FROM string)

[Ipenmosaraercst, 9To (CM. IUCTHHTH U PIC.
5.18 m5.19):

BMeCTO trim_chars Bbl IOACTAaBUTE OOUH
WIN HECKOJIBKO CUMBOJIOB, KOTOpbIE XO-
THATE OTCeYb OT CTPOKH, 0003HAUEHHOMN
Kak String;

BMECTO String MOACTaBUTE IBHO UJIU yKa-
JKeTe Ha TY UCXOJHYIO CTPOKY, Y KOTOPOH
XOTUTE y,[[aJII/ITb CUMBOJIBI, O603Ha‘IeHHI)Ie
Kak trim_chars;

BMeCTO trim_chars u string Bel 6yme-

Te IOJCTABJIATh KaKHe-HUOYAb CTPOKO-

BbIe BBIPa)KEHUS 110 CBOEMY BBIOOpPY, Ha-

puMep:

— 3HAYeHMe IPOU3BOJIBHOTO CTOIOIA
IPOU3BOJIBHON TabInULbI, KOTOPBINA
IOJDKEH COHep KaTb CTPOKUA CHMBOJIOB
(Ha TakKy MCXOIHYIO CTPOKY CIIeTyeT
YKa3bIBaTh 3aTOJIOBKOM 3TOTO CTOJNIONA);

— IPOU3BOJIbHBINA CTPOKOBBIN JIUTEPATT;

— pe3yJIbTaT HeKOl Ortepariui Win pyHK-
LIUU, y KOTOPBIX Ha BBIXO/l€ NOJDKHA
OBITh CTPOKa CHMBOJIOB;

BBI yKaxkeTe onnuio LEADING B ToM ciy-

qae, eCJIM HeOOXOMUMO OTCEYb TOJIOBHBIE

CHMBOJIbI;

BBI yKakeTe onnuio TRAILING B ToM ciy-

qae, eCJIM HeOOXOIMMO YIATIUTh XBOCTO-

Bble CUMBOJIbI;

BBI yKakeTe onnuio BOTH B Tom ciydae,

ecnu HeoOXOnUMO yOpaTh OMHOBPEMEH-

HO U XBOCTOBbIE, ¥ TOJIOBHBIE CUMBOJIBI;

BBl MOXKETE He yKa3bpIBaTh onuuu LEADING,

TRAILING m BOTH, u Torna CYB]] HazHaquT

110 YMOJIYaHHIO onuuio BOTH.

Jiuetunr 5.17. MocnegosateNibHO OTCEYb

TOJTOBHbIE, M XBOCTOBbIE MPOGENbI Y CTPOKM ~ AAA

CumBOfbI < (MeHbLUE) 1 > (60nbLue) 0603Ha4at0T
LNVHY YCeYeHHbIX CTPOK. PesynbTar ncnonHeHms

3anpoca cM. Ha puc 5.17
|

EO=————— JIncTnHr

SELECT
< AAA T | >
AS "Untrimmed"”,

<" || TRIM(LEADING FROM ' AAA ") ||
AS "lLeading”,
<" || TRIM(TRAILING FROM " AAA ") ||
AS "Trailing”,
<] TRIMCT AAA ) [ >
AS "Both";
Untrimmed Leading Trailing Both
<OAAA > <AAA > < AAA> <AAA>

Puc. 5.17. Pe3ynbrar ucnonHeHms 3anpoca,
npeAcTaBneHHoro B IUCTUHre 5.17

e

e
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Jinctudr 5.18. YnanuTb nepsyto 3arnasHyto
NATUHCKY0 6YKBY «H» B Tex hamunusx aBTopos,
Y4UTbIBAEMbIX B HALLEN TUNOBOI 6a3e JaHHBbIX,
KOTOpble HaYMHAKTCA UMEHHO C Hee. PesynbTar
MCMOSHEHNA 3anpoca cM. Ha puc. 5.18

JIMCTHHT

SELECT au_1lname,
TRIM(LEADING 'H' FROM au_lname)
AS “"Trimmed name”
FROM authors;

au_lname Trimmed name
Buchman Buchman
Heydemark eydemark

Hull ull

Hull ull

Kells Kells

Kellsey Kellsey

0’ Furniture 0’ Furniture

Puc. 5.18. Pesynbrat ncnonHeHuns 3anpoca,
npefcTaBNeHHOro B INCTUHIE 5.18

Jlnctur 5.19. Virnopupys ronosHble U XBOCTOBbIE
npo6ensl, NepevncnnuTb TPeX3HauHbIe
UAEHTUUKATOPbI HA3BAHUIA KHUT, Y4NTbIBAEMBIX B
Hallemn TMNOBOIA 6a3e AaHHbIX, KOTOPbIE HAYMHAKTCS
¢ 6yKBEHHO-LMPOBOro co4eTaHus T1. Pesynbrar
MCMOJIHEHNA 3anpoca NpefcTaBseH Ha puc. 5.19

JIMCTHHI ="——————H

SELECT title_id
FROM titles

WHERE TRIM(title_id) LIKE 'T1_";
title_id
T10
T11
T12
T13

Puc. 5.19. Pe3ynbrart ucnonHeHus 3anpoca,
NpefcTaBNEeHHOro B IMCTUHIE 5.19

®YHKUMIO TRIM() MOXHO MCMNONb30BaTh
Tam, rAe NPUMEHSIOT KaKOe-Nnbo Bbipaxe-
HWe, B YACTHOCTW B NPEIOKEHNsx SELECT,
WHERE, ORDER BY.

B 3anpoce u3 nuctuHra 5.8 mbl 06beANMHIUIMN
B OAWH NPOU3BOAHbIA CTONGEL, MMeHa 1 (ha-
MWINN aBTOPOB, Y4UTbIBAEMbIX B HalLei Tu-
noBoil 6a3e AaHHbIX. Pe3ynbtar NcnonHeHus
3TOr0 3anpoca npeAacTasneH Ha puc. 5.8. Mbl
BULOUM «JIULLHWIA» Npo6en nepen hamunueit
Kellsey. 3710T npo6en 0kasbiBaeTCs AULLHAM
TONbKO B CTPOKE, COOTBETCTBYHOLLEN Kenncw.
OH Jo/mKeH pa3fensTb uMeHa u hamunum
aBTOPOB, HO y Kenncn HeT umenun, u CYB[
nocTaBuna nepeg aTon amunueid npoben,
KOTOPbIA W CTan NUWHKAM. Tak BOT, 4T06bI
y6patb 3TOT Npo6en, MOXHO BOCMO/b30BaTh-
ca yHkumeit TRIM(). C 3TOM Lenblo Bam
cneayeT U3MEeHWUTb TEKCT BbIPOXKEHNS U3 NnC-
TUHra 5.8, KOTOpOEe COAEPXMT Onepatopbl
KOHKaTeHauuu, crefyowmum o6pasom:

TRIM(au_fname || ° " || au_lname)

B CYB]1 Microsoft Access pyHKLuaMM 0TCE-
YeHUs (UX eLLe Ha3blBAIOT PYHKLUMSMMU TPUM-
MUPOBaHUA) ABNSIOTCS:

B | Trim(string) — ANa OTCEYEHUa rono.-
HbIX NPO6EsoB;

B RTrim(string) — ANa O0TCEYEHMA XBOC-
TOBbIX NPO6ENOB;

B Trim(string) — ANg yoaneHusa n ronos-
HbIX, 1 XBOCTOBbIX NP0O6EnoB 0HOBpE-
MEHHO.

Y106kl B cpefe 3Toit CYB[] 0T npon3BonbHO
CTPOKKM 0TCe4b CUMBOJIbI, He ABNAKOLIMECA
npo6enamu, cneayet UCnob30BaTh PYHKLMIO
Replace(string, find, replacement
[ ,start] [ ,count] [ ,comparel),
KOTOpas 3aMeHUT yKa3aHHble CUMBOMbLI NyC-
TbiIMW CTPOKaMW.

[ns T0ro 4T06bI 06LEAUHUTL CTPOKN B CPEAe
CYB[] Microsoft Access, npumeHsiiiTe onepa-
TOP +. B 4aCTHOCTM, €CAN HYXXHO BbIMOMHNTD
3anpocbl U3 NUCTUHIOB 5.17 n 5.18, B TekcT
3TUX 3anpoCcOB NPUAETCS BHECTU COOTBET-
CTBYIOLLME USMEHEHUS:
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B O< o+ AA T+ >

"<+ LTRIM(T AAA ) + >0

<"+ RTRIM("  AAA ") + ">

"<+ TRIM(T AAA ) + >7 — ang 3a-

npoca, NPMBEAEHHOr0 B NINCTUHIE 5.17;

B Replace(au_lname, 'H*, """, 1, 1) -
Ana 3anpoca, NpeLaCcTaBneHHOro B JINCTUH-
re 5.18.

B CYB[] Microsoft SQL Server dyHKLusMN
0TCEYEHMS (MX elUe Ha3bIBAIOT (PYHKLMAMY
TPUMMUPOBAHUS) SBNSAKOTCS:

B | TRIM(string) — DS OTCEYEHMs rOnoB-
HbIX NP06enos;

W RTRIM(string) — ANS yaaneHus XBOCTO-
BbIX Mpo6Eenos.

Y106bl 06bLEAMHUTL CTPOKW B Cpeae aTon
CYB[], npumeHsitTe onepatop +. B yacTHocTy,
€CIN HYXKHO 3anycTuTb 3anpoc U3 IUCTUHIA
5.17, B TeKCT 3TOr0 3anpoca npuaeTcs BHECTH
COOTBETCTBYIOLLME N3MEHEHUS:

+ 0 AMA T o+ T

+ LTRIM(’ AAA )+ >
"<+ RTRIM(® AAA )+ >

"<' + LTRIM(RTRIM(" AAA ")) + '>°
OyHKUMKM  OTCeYeHust LTRIM(string) M
RTRIM (string) B cpefe CYBJ Microsoft SQL
Server yaansioT UMeHHO Npo6enbl, a He Npo-
N3BONbHbIE CUMBOMIbI, 0003HAYEHHbIE Kak
trim_chars. Moatomy, 4T06bl yAQInUTL NPOU3-
BOJIbHbIE CMMBOAbI 11 3aNyCTUTb HA BbIMOSHEHWE
3anpockb! 13 NUcTuHro 5.18 1 5.19, Bam npuaet-
Cs BCTpanBaTh B TEKCT 3TWX 3anpocoB 1 KOMOM-
HMPOBATb Kakue-HMOYLOb CUMBOSbHbIE QOYHKLMK,
B TOM 4uCre XapakTepHble Tonbko ans CYB[
Microsoft SQL Server, Hanpumep CHARINDEX(),
LEN(), PATINDEX(), REPLACE(), STUFF(),
SUBSTRING. B 4acTHOCTW, B TEKCTbI BbIpXEHUI
YCEYEHUst COOTBETCTBYHOLLMX 3aNPOCOB MOXHO
BHECTI TaKe U3MEHEeHMS:

B REPLACE(

— SUBSTRING(au_lname, 1, 1), 'H', '")

— SUBSTRING(au_lname, 2,

— LEN(au_lname)) — ans nuctuHra 5.18;
B [ TRIM(RTRIM(title_id)) LIKE 'T1_°
- ans nuctuHra 5.19.

NN

Yto6bl B cpene CYB[ Oracle ucnonHuth 3a-
npoc K3 nuctuHra 5.17, B TEKCT 3TOro0
3anpoca npupetcs A06aBUTb NPeanoXeHune
FROM DUAL. CoBeTyeMm nepeyuTatb Npumeya-
Hue ¢ nomeTkoit DBMS B paspene «Co3gaHue
MPOU3BOAHLIX  CTONOLOB» 3TOW  rNaBbl.
mente B BMay, 4to Oracle He paspeluaeT
NOACTABNATb BMECTO trim_chars cpasy He-
CKOMbKO CUMBOIOB.

Y1o6bl B cpege CYBO MySQL ucnonuutb
3anpoc, NpefcTaBieHHbIA B NUCTUHTE 5.17,
B TEKCT 9TOr0 3anpoca npuaeTcs BCTPOMUTb
(PyHKUMIO KOHKaTeHauum CONCAT() (cm.
pazgen «06befMHEHWe CTPOK C MOMOLLbH
oneparopa II» B aToit rnaee). icnpasbTe Bbi-
paXeHUs KOHKaTeHaLmMm 3anpoca 13 IUCTUH-
ra 5.17 cnegylowmm 06pasom:

CONCAT( <", " AAA L)
CONCAT( "<,

— TRIM(LEADING FROM AAA ),
- '>7)

CONCAT( "<,

— TRIM(TRAILING FROM ' AAA ),
— >)
CONCAT( <", TRIM("  AAA "), '>")

CYB[] Oracle BocnpuHumaeT no6y0 NyCcTyHO
CTPOKY Kak 3Ha4eHwue null. Moatomy yHKuuA
TRIM(NULL) BblAAcT Ha BbIX0Je 3Ha4eHne '
(nycTas cTpoka). B aToil cBSI3M nocmoTpuTe
ewle pa3 npumevanus ¢ nometkoir DBMS
B pasgene «3HayeHue null» rnasbl 3.

BosmoxHo, CYB[l npefnoctaBnser B Balle
pacnops>KeHne TaK Ha3blBaeMble (DYHKLMM-
3anoSIHUTENN, KOTOPbIE AOMKHbI BCTABAATH
CUMBOJIbI TPO6GENIOB UMK Kakue-nmbo apyrue
CUMBOSIbI B CBOOO/HBIE MECTA CUMBOJbHBIX
cTpok. Hanpumep, B CYB[] Oracle Takumm
(hyHKUNAMN-32NONHUTENAMN ABNSAOTCS
LPAD() n RPAD(). ins TOro 4to6bl AeTanb-
HO pa3obpatbCst ¢ YHKUMAMU-3ANONHUTENS-
MU, OpraHu3yiTe MOMCK B AOKYMEHTauuu no
csoeit CYB[] ¢ ncnonb3oBaHnem Kin4a «Cum-
BOJbHbIE (oyHKLMU» (character functions).
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Jlnctuir 5.20. Boymenutb AUHY UMEH aBTOPOB,
Y4MTbIBAEMbIX B HALUEN TUMOBO 6236 LaHHbIX.
Pesynbtar ncnonHexus 3anpoca cM. Ha puc. 5.20

I§D§ JIMCTHHI ="——————H

SELECT au_fname,
CHARACTER_LENGTH(au_fname) AS “Len”
FROM authors;

au_fname Len

Wendy
Hallie
Klee

Christian

o O © » OO o1 O

Paddy

Puc. 5.20. Pe3synbTat MCnonHeHns 3anpoca,
NpefCcTaBNeHHOro B IUCTUHE 5.20

Onpepenenue ANUHbLI
NPoOU3BOJIbHOM CTPOKU
C NOMOLLbI0 PYHKLUK
CHARACTER_LENGTH()

YToOBI BBIBECTH JIIMHY IIPOU3BOJIBHOM CTPO-
KA CHUMBOJIOB KaK YHCJIO CHMBOJIOB 3TOM
CTpOKH, IpuMeHsIoT GyHKIuo CHARACTER
LENGTH( ). HazoBeM ee OCHOBHBIE XapaKTepU-
CTUKU:

B Ha ee BBIXOJe BCerna OymeT MM KakKoe-
HuUOYIb HaTypaJbHOE YUCIIO, YWIK HOJb
(T INTEGER);

® 5Ta QYHKINSA MOJCIYNUTHIBAET CHMBOJBHI,
a He OATHL: IPOU3BOIBHBIN CUMBOJL, CO-
CTOSAIIUAN U3 HECKOJIbKHAX O0aNTOB, MJIN
IpOU3BOJIBHEIM cuMBOa Unicode mpen-
CTaBJISIIOT [JIsI 9TOM (PYHKIIMK BCETO ONUH
CHMBOJ (KaK CIUTATh GAUTHI, OIIICHIBAET-
CsI B IIPUMETaHUsIX 9TOTO pasfielia);

W jUiMHa JI000M IIyCTOM CTPOKM paBHA
HYJIIO;

B eCJIM apTYMEHTOM 3TOi (PYHKIIUH SIBIISIET-
cs1 3Havenue null, Ha ee BeIXOmE TOXE G-
ner 3uavenue null (o6parraem Barie BHU-
MaHHe Ha UCKITI0YeHUe U3 3TOTO IIPaBUIIa,
kotopoe cBsazano ¢ CYB]I Oracle, — cm.
npuMedanue ¢ moMerkoii DBMS B atom
pasmerte).

Bblycnenue ANMHbI NPON3BONBHOA CTPOKM
Hamnewaraiite CHARACTER_LENGTH(string).

IIpenmosnaraercs, 4TO BMECTO String BBI
IIOICTaBUTE SBHO WIN YKaXkeTe Ha Ty UCXOJ-
HYIO CTPOKY (CM. THCTHHTH # puc. 5.20 u
5.21), my1st KOTOPOIT XOTUTE BBIYUCIUTD [JIH-
HY, IpUIeM BMeCTO String 6ymeTe monCcTas-
JIATh KaKue-HUOYIb CTPOKOBbIE BBIPaYKEHU S
IO CBOEMY BBIOOPY, HATIpUMep:
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B 3HaYeHWe MPOU3BOJIBHOTO CTOJOIA MIPO-
U3BOJILHOM TaOJIUIIBI, KOTOPBIN MOJKEH
COZIepKaTh CTPOKU CUMBOJIOB (Ha TaKyIo
HUCXOMHYIO CTPOKY CJlefyeT YKa3bIBaTh
3aroJI0BKOM 3TOTO CTOJIONA);

POU3BOJILHBIN CTPOKOBBIM JIMTEPATT;

pe3yabTaT HEKOM omepanuu wiud PyHK-
LAY, Y KOTOPBIX Ha BBIXOJE JOJDKHA OBITh
CTPOKa CIMBOJIOB.

Bbl MOXeTe NpUMeHATb (OYHKLUUID CHARAC-
TER_LENGTH() Be3fe, rae Ucnonb3syetcs Ka-
KOe-Nn60 BbIPXEHNE, B YACTHOCTYU B NPeaso-
XeHuax SELECT, WHERE, ORDER BY.

@OyHKLMN CHAR_LENGTH() 7]
CHARACTER_LENGTH() SIBASOTCA CUHOHUMAMMN.

Cranpapt SQL onpefdensieT cneaytowme CTpo-
KOBble (DYHKLNU:

W BIT_LENGTH(expr) — BbIBOAWUT 4UCNO
OMTOB B MPOM3BONbHOM BbIPAXEHUM,
Hanpumep BIT_LENGTH(B 01001011")
paBHo 8;

W (OCTET_LENGTH(expr) — BbIBOLWT 4MCNO
6aiToB B MPOU3BONILHOM  BbIPXEHUMU,
Hanpumep OCTET_LENGTH(B'01001011")
paBHO 1, @ OCTET_LENGTH( 'ABC') — 3.

BocbmepuyHas AnuHa (T0 ecTb AnvHa B 6an-
Tax) paBHa OKPYINEHHOMY [0 6AMKanLLero
LieNIoro YacTHOMY OT AeNeHUs ABONYHOI Anu-
Hbl (TO €CTb ANWHbI B 6MTaX) HA HATypanbHOe
yucno 8. MoapobHee 0 Tex PYHKLMAX, KOTO-
pble NPeaocTaBnsoT KoHkpeTHble CYB[ ans
onpefeneHns BOCbMEPUYHOA U ABOUYHOI
O7MHbBI, PAcCKa3blBaeTCs B NPUMEYaHuu ¢ no-
meTkoi DBMS atoro paspena.

B CYB[ Microsoft Access u Microsoft SQL
Server oyHKLMeR ONpeaeneHns anuHbl CTpo-
Kun aBnseTca LEN(string). Moatomy ans 3a-
nycka B cpeae atux CYB[ 3anpocos u3 nuc-
THroB 5.20 n 5.21 Bam npuaeTcs BHeCTH
B BbIDOKEHUA C (DYHKUMAMM OmpefeneHus
J/VHBI CTPOKK CrefyloLine N3MeHeH!s:

B LEN(au_fname) — ans nuctuHra 5.20;
W LEN(title name) — Ang nucTuHra 5.21.

B CYB[ Oracle tyHkuneir onpepeneHus
ONHbI CTPOKM ABNsAETCA LENGTH(string).
MMoatomy ans 3anycka B cpefe atoit CYB[
3anpocoB 13 NUCTUHroB 5.20 n 5.21 npugert-
CSl BHECTU B BbIPXEHMSA C (DYHKUMAMY ON-
pefeneHns AnuHbl CTPOKKM CReayloLmue us-
MEHEeHUs:

W LENGTH(au_fname) — ang nuctuura 5.20;
W LENGTH(title name) — ans nuctuHra 5.21.

DYHKLUMM NOBMTOBOMO 1 NO6ANTOBOrO NOJA-
cyeTa ANUHbI CTPOKW CUNbHO MEHSHTCA
npu nepexode ot ogHoit CYB[ k Apyroi.
Tak, Microsoft Access npeanaraet Len(),
Microsoft SQL Server — DATALENGTH(),
Oracle - LENGTHB(), MySQL -
BIT COUNT() m OCTET_LENGTH(), HaKo-
Heu, PostgreSQL — OCTET_LENGTH().

CYB[ Oracle TpakTyeT nobyto NycTyto CTpo-
Ky Kak  3HayeHwe  null.  Tlostomy
LENGTH(NULL) paet ' . OgHako B npeanoc-
nepHeit cTpoke puc. 5.20 mbl Bugum He 0, a
1. 3T0 NpomcxoauT NOTOMY, YTO BMECTO UMe-
HU coOTBeTCTBYHOLEro aBTopa B CYB/[] Oracle
cToMT npoben ' ', a He nycTas cTpoka "
(cm. npumeyanme ¢ nomeTtkoin DBMS B pas-
nene «3Ha4eHue null» rnasbl 3).
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Jlnctuur 5.21. Mepeyncnutb B NOpsAAKe BO3pacTaHus
LNUHbI (BOCXOAALLMIA NOPAAO0K) HAa3BAHUS KHUT,
YYUTbIBAEMbIX B HaLLEN TUNOBOI 6a3e [aHHbIX,
KoTopble cofepxar MeHee 30 cumBonoB. Pesynsrar
MCMONHEHNS 3anpoca CM. Ha puc. 5.21

JIMCTHHT

SELECT title_name,
CHARACTER_LENGTH(title_name) AS "Len”
FROM titles
WHERE CHARACTER_LENGTH(title_name) < 30
ORDER BY CHARACTER_LENGTH(title_name) ASC;

title_name Len
1977! 5
Kiss My Boo-Boo 15
How About Never? 16
I Blame My Mother 17
Exchange of Platitudes 22
200 Years of German Humor 25
Spontaneous, Not Annoying 25
But I Did It Unconsciously 26
Not Without My Faberge Egg 26
Just Wait Until After School 28
Ask Your System Administrator 29

Pue. 5.21. Pe3ynbTar MCNoONHEHNs 3anpoca,
npefcTaBneHHoro B INCTUHre 5.21

Mouck noacTpoku
C MCNONb30BaHUEM (PYHKLUU
POSITION()

YToO6bI HANTH TIOOYI0 3aTAHHYIO TIOACTPOKY
BHYTpPH IIPOU3BOJIBHOM 3alaHHOM CTPOKH,
npuMeHsioT ¢yHkiuio POSITION(). OcHOB-
Hble XapakTepucTuku pyukiuu POSITION()
TaKOBBIL:

B OHa Bcerjga [aeT Ha BBIXOHE IIeoe He-
otpurnarenbHoe 9ucio (tum INTEGER), ko-
TOpOe yKa3bIBaeT Ha IIO3ULHIO B TOU
CTpPOKe, B KOTOPOIT TPOU3BOIUTCS TIOUCK,
MepPBOTO 3HAKa MEPBOTO BXOXKIEHUS HC-
KOMOH MOACTPOKH;

N eCiU Ta CTPOKA, B KOTOPOIt TPOU3BOUTCS
TIOMCK, HE COTEPIKUT UCKOMO¥ ITOACTPOKH,
dyuxkrwst POSITION( ) BBIIACT HOJIB;

B CTPOKOBBIE CPAaBHEHWS], OINpeNesioIue
paboTy 310 PYHKINH, B 3aBUCHMOCTH OT
BbI6Opa KoHKpeTHOH CYDB]l MOryT 6BITH
KaK 9YBCTBUTEJbHBI, TAK U HEYyBCTBHU-
TeJIbHBI K PErHCTPY CPaBHUBAEMbIX CUMBO-
708 (cM. mpumedanwust ¢ mometkoit DBMS
B pasgesie «PmwIbTpaus CTPOK C IOMO-
ipto npemaoxkeauss WHERE» riaBsr 4);

B 103Uy 110001 IOACTPOKY B JIOOO0I ITy-
CTOH CTPOKE €CTh HOJIb;

W ecau XOTs ObI OHUM apryMEHTOM 3TOH
¢yuxnunm sBusercs sHadenue null, Ha ee
BbIXOZle ToXe Oymer 3Hadenue null (06-
patuTe BHUMaHNe Ha HCKIIOYEHUE U3 3TO-
ro mpaBmia, KoTopoe cBsizaHo ¢ CYDB]I
Oracle, — cm. manee B 3TOM pasjerie npu-
MedaHue ¢ nomeTkoir DBMS).
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MopsAgok noucka npon3BOSbHOIA
NOACTPOKK

HameuaTaiire POSITION(substring IN string).

IIpenmnosnaraercs, 4To:

B BMECTO STring Bbl MOACTABUTE SIBHO UJIHA
YKa)keTe Ha Ty UCXOOHYIO CTPOKY, B KOTO-
poii XOTHUTE OCYLIEeCTBUTBH IIOUCK IIOJ-
CTpOKU;

B BMECTO Substring MOACTaBUATE IBHO UJIHA
YKa)keTe Ha Ty IIOICTPOKY, KOTOPYIO CO-
6upaeTech UCKATh B UCXOJHOM CTPOKE;

W BMecTO substring m string 6ymere mop-
CTaBJISITh KaKHe-HUOYAb CTPOKOBBIE BBI-
PaXKeHUs 110 CBOeMY BbIOOPY, HAIIpUMep:

— 3HavYeHHe JII00OTO CTOIOA IPOX3BOIIL-
HO¥ TabJIUIIBI, KOTOPBIH TOJDKEH Comep-
KaTh CTPOKH CHMBOJOB (Ha TaKyio
CTPOKY HJIH HIOAICTPOKY CIIENyeT YKa3bl-
BATbh 3aT0JIOBKOM 9TOTO CTOJIOLA);

— IPOU3BOJBHBIN CTPOKOBBIN JIUTEPATT;

— Ppe3yJbTaT HeKOM OIlepaIiui WK (PyHK-
I[1H, HA BBIXO/e KOTOPBIX OJDKHA OBITH
CTPOKa CUMBOJIOB.

Eme pas moguepkueMm, uto ¢ynxnus POSI-
TION() Bcerma BelmaeT MUHAMAJIbHOE 3HAaYEHUE
no3uiuu (1egoe HEOTPUIATETIBHOE YUCIIO
WM HOJIb, TUI INTEGER), Ha KOTOPOIT B UCXOfI-
HOM CTPOKE CTOUT IIE€PBBIN CUMBOJI UCKOMOM
nofncTpoku. OOBSICHUM CMBICI MHHHMYyMa:
€CJIM UCKOMasl IIOJICTPOKA BCTPEUYAETCSI B UC-
XOITHOM CTPOKe HEeCKOJIBKO Pa3, TAKUX IO3U-
LU IIEPBOTO CUMBOJIA IIOZICTPOKU Oy IeT TOXKe
HECKOJIBKO, ¥ CPell 3TUX HAaTypaJbHBIX YU-
ceJl, COOTBETCTBYIOIIUX MO3ULUAM IEPBBIX
CHMBOJIOB, 6epeTcst MUHUMaJIbHOE. Ecitn ncko-
Mast IOZICTPOKA He OyeT HalleHa B UCXOIHOM
crpoke, pynknus POSITION() BBIZACT HOJb
(cm. muctuHTH U puc. 5.22 u 5.23).
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Jinetudr 5.22. Ykasatb 119 BCEX aBTOPOB,
Y4UTbIBAEMbIX B HALLEN TUNOBOI 6a3e [aHHBbIX,
No3ULMI0 NOLCTPOKM € (NaTUHCKas CTpoYHas 6ykBea)
B CTPOKe, ABNAIOLLEAC MMEHEM aBTOPA, U NO3ULMIO
NOACTPOKN ma (NATUHCKME CTPOYHbIE BYKBbI) B
CTPOKe, ABNALOLLeca hamMmunnein 3Toro asTopa.
Pesynbtar ucnonHeHns 3anpoca cM. Ha puc. 5.22

fieee——— ot e—————|
SELECT

au_fname,

POSITION('e" IN au_fname) AS "Pos
o

au_lname,

POSITION( 'ma" IN au_lname) AS "Pos
ma

FROM authors;

au_fname Pos e au_lname Pos ma
Sarah 0 Buchman 5
Wendy 2 Heydemark 6
Hallie 6 Hull 0
Klee 3 Hull 0
Christian 0 Kells 0

0 Kellsey 0
Paddy 0 0’ Furniture 0

Pue. 5.22. Pe3ynbTaT MCNOMHEHNS 3anpoca,
NpefCcTaBNEHHOr0 B IMCTUHTE 5.22

ofit’

OyHKUMI0 POSTITION() MOXHO UCMOMb30-
BaTb Be3fe, rAe NPUMEHSIOT Kakoe-nn6o Bbl-
paXeHue, B 4YaCTHOCTU B NpPELNOXEeHUAX
SELECT, WHERE, ORDER BY.

B CYB Microsoft Access hyHKumel onpeae-
NeHns MOACTPOKM fBNAeTCs InStr(start_-
position, string, substring). l03T0-
My Ans BbINONHEeHWs B cpege aToii CYB[ 3an-
pOCOB M3 NIUCTUHIOB 5.22 1 5.23 B BbIpaxe-
HUA C (PYHKUMAMUW OMpeaeneHns nosuunu
MOACTPOKM NPUAETCH BHECTU CrefyHoLLne 13-
MEHeHus:

W InStr(1, au_fname, 'e’) n
InStr(1, au_lname, 'ma’) — Ang
NMCTHHra 5.22;

B InStr(1, title_name, ‘u’) — Ang

nucTuHra 5.23.

B CYB[ Microsoft SQL Server dhyHKuunen
onpefeneHns NOACTPOKM ABnseTcs CHAR-
INDEX(substring, string). [oatomy ans
BbINONHEHNs B cpene atoi GYB[ 3anpocos
U3 NINCTUHIOB 5.22 1 5.23 B BbIpaXeHMa C
(PyHKUMAMM ONpedeneHns nosuumm noj-
CTPOKW NMPUAETCS BHECTW CREAyHLLNe n3me-
HEHUS:

B CHARINDEX('e’,
CHARINDEX( 'ma ",
NUCTMHra 5.22;

B CHARINDEX( 'u",
nmcTuHra 5.23.

B CYB[ Oracle chyHKuMen onpeaeneHns nopg-
CTPOKMU ABNAETCA INSTR(string,
substring). TNo3TOMy AN BbIMONHEHUS B
cpeae atoit CYBJl 3anpocoB M3 NUCTUHIOB
5.22 1 5.23 B COOTBETCTBYHOLLME BbIPAKEHUS C
pyHKUMSMN ONpeaeneHns no3uumm NoACTpo-
KN NPUAETCS BHECTU CReaytoLLine NBMEHEHUS:
B INSTR(au_fname,
INSTR(au_lname,
ra 5.22;
B INSTR(title_name,
nmcTuHra 5.23.

au_fname) u
au_lname) — ang

title_name) — Ang

e’ ) m
‘ma’) — AN JINCTUH-

) - ans
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CYb[ Oracle TpakTtyeT no6yto nycTyto ctpo-  JIMCTHHr 5.23. MepeyncnnTb Ha3BaHMS KHUT,

Ky Kak 3HadeHue null. Moatomy POSITION  y4uUTbIBAEMbIX B HALLEN TUMNOBOK 6a3e AAHHBbIX,
(NULL) paeT "' (CM. MpuMMe4aHus C NOMeT-  KOTOpble cofepxar He 6onee 10 cUMBONOB, cuuTas
ko DBMS B paszgene «3HadeHue null» rma-  cneea HanpaBo, N NATUHCKYIO CTPOYHYIO BYKBY «U>».
Bbl 3). CopTupoBKa Ha3BaHMIi OCYLLECTBNAETCS MO

YT06bl HAiT BXOXKAEHWS MPOM3BONMbHOW  YMEHbLUGHMIO (HMCX0AALLMIA NOPALOK) BENUHUHBI
NOACTPOKY B NPOU3BOLHYIO CTPOKY, OTAnY-  3HAYEHUS NO3NLIAN BXOXK/EHUS NOACTPOKN (To ecTb
HbIE OT MEPBOT0, MOXHO KOMGUHMpOBATb M J1ATMHCKOW CTPO4HOM GyKBbI «u»). Pesynbrar
BCTPanBaTh (DYHKUMIO NOKANN3auMM NoAcTpo-  MCMONHEHUA 3anpoca CM. Ha puc. 5.23

Ku POSITION(). OgHako kommepyeckue CYB[
NPeLOCTaBNSAIOT B Balle PacnopsikeHue 6oree
MOLLHbIE W YAO6HbIE NHCTPYMEHTbI PELIEHUS SELECT title_name,

SM=——————"— NuCTHHI

aToii 3apaum. Tak, Microsoft Access npegnaraet POSITION('u’ IN title_name) AS "Pos”
InStr(), Microsoft SQL Server - FROM titles

CHARINDEX(), Oracle — INSTR(), MySQL — WHERE POSITION('u" IN title_name)
LOCATE(). BETWEEN 1 AND 10

ORDER BY POSITION('u’ IN title_name) DESC;

title_name Pos
Not Without My Faberge Egg 10
Spontaneous, Not Annoying 10
How About Never? 8
Ask Your System Administrator 7
But I Did It Unconsciously 2
Just Wait Until After School 2

Puc. 5.23. Peaynbtar ucnonHesus 3anpoca,
npefcTaBneHHoro B IUCTUHIe 5.23
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Ta6nuua 5.3. Onepatopbl, onepaHAammn KOTOpbIX MOTyT
6bITb MHTEPBA/IbI 11 JAHHbIE [1aThl 1 BPEMEHU

Onepauus Pesynbrar

(Oata v Bpewmst) — (data v Bpemst) VHTepBan

(Oata n Bpemsi) + UHTepsan
VE]

(Oata v Bpewms) - ViHTepean
WHTepean + (data u Bpems)

[Hata v Bpe-

Hata v Bpems
Hata v Bpems

WHTtepsan + VNHTepsan WHTepsan
WHTepsan - VHtepsan WHtepsan
WHTtepsan * Yncno WHTepean
WHTtepsan / Yncno WHTepBan
Yucno * WHtepean WHTepean

Onepauun ¢ AaHHbIMK
[1aTbl U BpEMEHU

Kak Mbl yxe 0TMeyanu, COOTBETCTBIE KOM-
@ mepyeckux CYB[, KoTopble paccmaTpuBaroTes

B HaCTOALEN KHUTe, TPpe6OBaHWAM, Npedb-
fBNSeMbIM cTaHaapTom SQL kK onepatopam
N (PYHKUMAM HaZ OAHHBIMW [aTbl U BPEMEHM
1 MHTEpBaNamu, BecbMa OTHOCUTENbHOE. 3T
CYB[] nmetoT cBOW COBCTBEHHbIE [OMOMHU-
Te/bHbIE ONepaTopbl U (YHKLAN ANS BbINOA-
HEHWS, B YACTHOCTW, apucMeTU4eCKMX Aei-
CTBMA C AAHHbIMM MHTEPBASIbHLIX TUMOB U
JaHHbIMU AaTbl W BpeMeHu. [103TOMy HacTo-
ALLNMIA pa3fen ¢ camoro Hayana 3agymbiBan-
€Al KaK KpaTKWii CpPaBOYHMK MO COOTBET-
cTeumio kommepyeckux CYB[ crangapty SQL.
XOTUM HanoMHUTb, 4TO 006 WHTEpPBaNbHbIX
TUNAX AaHHbIX U O TWMAax LaHHbIX AaTbl W
BPEMEHW Mbl FOBOPUAN B pasgenax «Tunbl
JaHHbIX» U «/IHTepBanbHble TUMbI JaHHbIX»
rnasel 3.

HayzeM ¢ TOr0, 94TO /17151 BBIIIOJIHEHUS apr-
METHUYEeCKHX OIepaluil C JTaHHBIMU HUHTEp-
BaJIbHBIX THUIIOB W THUIIOB JIaThl U BpeMeHU
JIy4Ille BCero MPUMEHSITh OIIepaTOpPbl, O KOTO-
PBIX MBI PacCKasbIBaJIH B paspese «Apudme-
THUYeCKHe OIlepalluu» 3TON I1aBbl. Haunbonee
XOZIOBBIMH 3a/1a9aMU, CBOJSAIINMHUCS K OITe-
PpalysaM C JaHHBIMU AThI, BPEMEHH U UHTep-
BaJIAMH, SBJISTIOTCSL:

B HalTU Pa3sHOCTb MEXIYy IOBYMs JaTaMu,
9TOOBI BBIYACIUTH WHTEPBAJI BPeMEHH
MEXy HUMU;

® 1pubOaBUTH K HEKOIT IaTe WIM UHTEPBAILY
W BBIYECTH M3 HEKO JIaThl WU WHTEpP-
BaJla KaKOU-HUOYIb MHTEPBAJ WM JATY,
9TOOBI BEIYHCINTD ATy B OyIyIeM HIn
IIPOIIIIIOM;

B CJIOKUTH [IBa ITPOM3BOJIBHBIX WHTEpBaja
WM HAaWUTH Pa3HOCTh MEXKIY OBYMsI IIPO-
M3BOJIbHBIMU UHTEPBAJIaMU, YTOOBI BBI-
YUCIUTH HOBBIM HHTEPBAT,
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B YMHOXMTH WIN Pa3feINThb IIPOU3BOIbHBIN
WHTEPBaJI Ha IPOU3BOJIbHOE YUCIIO, YTOOBI
BBIYUCIIUTH HEKUM HOBBII MHTEPBAJL.

Jlerko 3aMeTHUTh, YTO HEKOTOPBIE OIEPALIUU
HaJ UHTEpBaJIaMM U JaHHBIMU JaTbl U Bpe-
MeHH He ompefeyneHbl. Hanpumep, cioxe-
HUe IBYX JaT He UMeeT HUKAKOTO CMBICIIA.

B Tabn. 5.3 mepedmcieHB HONYCTUMBIE C
TOYKHU 3peHus craHgaptaoro SQL omeparo-
PBI, KOTOPbIe MOTYT PaboTaTh C HHTEPBaIa-
MU U JaHHBIMH JaThl U BpeMeHHU. Bpeska B
IDAHHOM pasfiesie 00BSICHSET, KaK U IOYeMy
BBl MOXKeTe IIPUMEHSTh OfUH U TOT JKe OIle-
partop, ‘-ITO6I)I BBIIIOJIHATH IIPUHIUIINAIBHO
pasHble Ollepaluu.

Paccmorpum emre opHy ¢yakumoo SQL —
EXTRACT (). OHa BbIzesnsieT KOHKpeTHOe I10JIe
3Ha4YeHUs JAThl U BPeMEHH WIM HHTepBaa
¥ Ha BBIXOJIe BBIIAET ero B BHUIE YUCTIA. DTy
(PYHKITHIO OOBIYHO IPUMEHSIIOT B BhIpake-
HUSX CpaBHEeHHUs wiu/u npu gpopmatupona-
HUU Pe3yJIbTaTOB 3aIIPOCOB.

Buigenenue 4yactu NnpoM3BONbLHOIO
3HA4YeHuq faatbl 1 BPEMEHU MU UHTEpPBANa

Hameuaraiite

EXTRACT(field FROM
datetime_or_interval).

IIpenmomnaraercs, 9To:

B BMeCTO datetime_or_interval Bbl IONCTA-
BUTE SIBHO WIM YKa)KeTe Ha TO 3Ha4YeHHUe
IaThl U BpeMeHH JIn60 Ha WHTEPBAJ, U3
KOTOPOI‘O XOTUTE BBIOCJIIUTH 49aACTh, HpI/I
TOM 4TO datetime_or_interval MOXeT
OBITh:

— BBIpaXX€HUNEM [aThl 1 BpEMEHU UJIN NH-
TEPBAJIbHBIM BBIPpAXK€HUEM, HATIPUMED:
3aroJIOBOK HEKOETO CTOJI6I_Ia, KOTOPBII/UI
HOOJDKEH CONEPIKAaTh 3HAYEHUS NAaThl 1
BpEMEHU NI UHTEPBAJIBI;

~

Mepeonpeaenenune onepaTopos

HanmomuumMm, 4to omeparopsl +, -, *, /
0OBITHO UCTIOIB3YIOTCS [IJISI OTIePALIHIA C
guciaamu. B HexoTopeix CYB]l xomrma-
Huu Microsoft oneparop + mpumensier-
Cs1 ellle M It KOHKaTeHaIuu CTPoK. [le-
peepyskoti TPOU3BOJIBLHOIO 3alaHHOTO
oIiepaTopa Ha3bIBAETCs TAKOE €I0 COCTO-
sIHHE, KOTZIa OH JOJDKEH BBIIIOJIHATDH 60-
Jlee OMHOM (PYHKIMK B 3aBUCHMOCTH OT
3a/laBaeMbIX ycinoBuil. Yare Bcero aTu-
MU YCIIOBUSIMHU JIJISI epezpyKaembix Ore-
PaToOpOB SIBISIOTCS UX ONepaHAbl. Tak
BOT, K&XIbII U3 OIEepaTopoB +, -, * u /
Ia’ke B paMKax cragpapTHoro SQL Bemer
ce6s1 MO-pasHOMY, B 3aBHCHMOCTH OT
TOTO, SIBJISIIOTCSL JIX €rO OllepaHmaMu
YUCIIa WY UHTEPBAJIbI /WU 3HAYCHUS
IaThel U BpeMeHU. ViMeiiTe B BUY, 4TO
Kkpome cranzpapTHoro SQL meperpyskath
He TOJIBKO OIIEPAaTOPBI, HO U (PyHKIUU
Mozxer Baria coocrsennas CYB/I. 3nech
1071, TIeperpy3Koit PyHKIIUI TOHUMAETCS
Ha3HavYeHe IPOM3BOJIBHOM (PyHKIHIH 60-
Jiee OITHOM 3aja9y B 3aBUCUMOCTH OT psifia
NIPUBHOCUMBIX yciaoBui. Yale Bcero
9TUMH YCIOBUSIMY SIBJISIFOTCSI THITBI JaH-
HBIX apryMeHTOB 9Toil pyHKIuuU. Taxas
(yHKIIUS Ha3BIBaeTCS nepezpyKaemori.
[Ipumepom meperpyxaemoit pyHKIUU
cayxut CONCAT() CYBI MySQL, xoTo-
pasi B KauecTBe apryMEHTOB IPUHUMAET
KaK CTPOKH, Tak U HecTpoKu. CONCAT()
BBIHYJKICHA JIOIIOJHUTEIbHO KOHBEp-
THPOBAaTh HECTPOKU B CTPOKH, Yero OHa
He JIeJIaeT, KOT7la ee apryMeHTaMu SIBJIS-
JOTCSI TOJIBKO CTPOKHU (CM. IIpUMedYaHue
¢ nometkoit DBMS B pazznene «O6benu-
HEeHIUe CTPOK C IIOMOIIIBIO onepatopa |1»
3TOM IJIaBbI). )
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Jinetunr 5.24. MNepeyncnuts UAEHTUANKATOPDI — JIATEPAJIOM JAThl U BPEMEHU WU WUH-
1 fatbl Ny6nvKaunum KHUT, y4UTbIBAEMbIX B HaLLei TEPBAIBHBIM JIUTEPAJIOM;

TUNOBON 6a3e [AaHHbIX, KOTOPbIE ObIIN HaNeyaTaHbl
unu B nepsoi nonosuHe 2002 rofa, Ui B Nnepeon
nonosuHe 2001 roga. MNepeyeHb AOMKEH BbiTb
yNOPAA0YEH N0 BO3PACTAHMUIO CPOKA, NPOLLEALLEr0 JIOJKHBI OBITH 3HAYCHUS ATHI U Bpe-
C MOMeHTa Ny6nnkauun (HUCXOAALLMIA NOPAAOK). MEHHU NI UHTEPBAJIbL;

Pesynbtar ucnonHexus 3anpoca cM. Ha puc. 5.24

— Pe3ynbTaTOM KakKoN-HHOYIb Oreparuu
nin GYHKIUU, Ha BBIXOIE KOTOPBIX

BMeCTO field BBl IIOACTAaBUTE Ty 4acThb

Eie—————— wottir———r———p15 datetime_or_interval, KOTOPYIO XOTUATE

SELECT BBIJIEJIUTD, IIPU TOM 4YTO 1610 MOXKET OBITh

title id, (cM. Tabm. 3.11) OmHUM M3 CJIEAYIOIIUX
pubdate TIOJIEeN:

FROM titles
WHERE EXTRACT(YEAR FROM pubdate)
BETWEEN 2001 AND 2002

— YEAR, MONTH, DAY, HOUR, MINUTE, SECOND;
— TIMEZONE_HOUR, TIMEZONE_MINUTE.

AND EXTRACT(MONTH FROM pubdate) Kpowme Toro, ecnu field sBisercs mojieM
BETWEEN 1 AND 6 SECOND, dyukius EXTRACT () Ha BBIXOZIE BbI-
ORDER BY pubdate DESC; nmact 3HavyeHue tumna NUMERIC, a Bo Bcex oc-

TaJIbHBIX CJIy4asx — 3HadyeHHe tuma INTEGER
(cm. nmuctunr 5.24 u puc. 5.24).

Bbl MOXeTe NpUMeHSTb YHKLMIO EXTRACT()
title_id pubdate " Be3/e, e UCnoNb3yeTcs Kakoe-nnmbo BbIpaXKe-
HUe, B YACTHOCTM B NMPeAnoXeHusx SELECT,
WHERE, ORDER BY.

T09 2002-05-31

T08 2001-06-01 5

105 9001-01-01 Ecnu kakoii-nn6o onepaHz oneparopa unm ap-
" FYMEHT CDYHKUMM EXTRACT () SIBSIETCA 3Ha4e-

Puc. 5.24. Peaynbrat ucnonHeHus 3anpoca, HueM null, pe3ynbTaT COOTBETCTBYHOLLIEI Onepa-
NpefCcTaBNeHHOro B IMCTUHTE 5.24 LN Mnm COYHKUNMN TOXe 6yaeT 3HaveHunem null.
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ot

B CYB[ Microsoft Access u Microsoft SQL
Server (OYHKUWEA BblaeNeHNs SBNAETCS
DATEPART (datepart, date). [oaTtomy,
Ans BbINONHEHNs B cpede atux CYB[ 3anpo-
ca U3 NUCTUHra 5.24 B COOTBETCTBYHOLLNE
BbIPQXEHUS C YHKUMAMM BbILENEHUS Npu-
JeTCS BHECTU CnefytoLine U3MeHeHUs:

B DATEPART("yyyy", pubdate);
B DATEPART("m”, pubdate).

CYBM Oracle, MySQL n PostgreSQL moryTt
NPUMHUMaTb B Ka4yecTBe aprymeHta field
yHKUMM EXTRACT() NOMUMO YKa3aHHbIX
BblLLIE 3HAYEHWNIA 3TOTO apryMeHTa eLLUe W Apy-
rne TUMbl AaHHbIX.

Kommepyeckne CYB[] npeaocTaBnsioT B BaLle
pacnopsbkeHne yHKLWK, KOTOPble Npu6as-
NS0T MHTEPBANbI K AaTam, Hanpumep:

m DATEDIFF() — ana Microsoft Access u
Microsoft SQL Server;

®  ADD_MONTHS() — ans Oracle;
®  DATE_ADD() u DATE_SUB() — ans MySQL.

CnoxHas apndMeTuka ¢ [aHHbIMU [aTbl U
BPEMEHU W C UHTepBanamu BrosiHe 06bI4HOE
Jeno B nporpammupoBaHnn Ha SQL, n Bce
kommepyeckne CYBJ] npenocTaBnsatoT B pac-
NopsXKeHne NporpamMmMnucTa, KpoMe cTaHgapT-
HbIX MHCTpyMeHTOB SQL, [ONONHUTENbHbIE
(byHKLMK, paboTaloLLMe Ha MHTepBanax u aa-
Tax. B 9TOM CBA3M UMEET CMbIC/T OpraHm3o-
BaTb NOUCK B JOKyMeHTauuu no Bawei CYB[
C UCNONb30BaHUEM KIoueil «date and time
functions» n «datetime functions» (10 ecTb
(PYHKUMM [aTbl U BPEMEHMU).
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Jinetudr 5.25. Pacneyartatb Tekylyue fary, Bpems,
OTMETKY BpeMeHW. Pe3ynsTat ucnosiHeHus 3anpoca
CM. Ha puc. 5.25

]émg JincTHir =———————— 1=

SELECT
CURRENT_DATE AS "Date"”,
CURRENT_TIME AS "Time",
CURRENT_TIMESTAMP AS "Timestamp”;

2002-05-19  21:02:04  2002-05-19 21:02:04

Puc. 5.25. Pesynbtat UCnonHeHus 3anpoca,
NpefCcTaBNeHHOro B IMCTUHTE 5.25

JInctuur 5.26. NMepeuncnuts KHUMK, y4UTbIBAEMbIE

B Hallei TUNOBOM 6a3e JaHHbIX, fata ny6aukauum
KOTOPbIX M/ HEW3BECTHA COBCEM, UK nonagaet

B uHTepsan 90 AHen, cymtas Hasag OT TeKyLLel fatbl
(Ta pata, KOTOpas B JaHHOM 3anpoce CYMTaeTCs
«TeKyLLen», NoNy4yeHa B 3anpoce U3 NUCTUHIA 5.25).
MepeyeHb AOMKEH ObITb YNOPALOYEH NO YAANEHNIO
Aatbl Ny6ANKALMM KHATW OT TeKyLLei AaTbl
(HUCxXoaswWMiA nopagok). Pesynbstar UCNonHeHus
3anpoca cM. Ha puc. 5.26

EIE=———————— IWcTHiI =————————I=

SELECT title_id,
FROM titles
WHERE pubdate

BETWEEN CURRENT_TIMESTAMP
- INTERVAL 90 DAY
AND CURRENT_TIMESTAMP
+ INTERVAL 90 DAY
OR pubdate IS NULL
ORDER BY pubdate DESC;

pubdate

title_id pubdate
T09 2002-05-31
T10 NULL

Puc. 5.26. Pe3ynbTat MCnonHeHns 3anpoca,
NPeACTaBNEHHOTO B JINCTUHTE 5.26

U3BnevyeHue 3HaYeHUi
TeKywWuxX Aartbl U BpeMeHu

Yro6bl U3BJIEYb TEKYILUE JATY U BPeMs U3
CHCTEMHBIX 9aCOB KOMIIBIOTEPA, HA KOTOPOM
pabortaer xoukpernass CYB]I, npumeHnsioT
yrxumu CURRENT_DATE, CURRENT_TIME, CUR-
RENT_TIMESTAMP.

Mopsapok n3pneyeHus
TEKyLUX aatbl U BPEMEHU

Hameuaraiire:

m CURRENT_DATE —4TOOBI BBIBECTH IATY;
® CURRENT_TIME —94TOOBI BEIBECTH BpeMs;

m CURRENT_TIMESTAMP — 94TO6BI BBIBECTH OT-
METKY BPEMEHH.

Ha Beixome dbyHKIMY B iepBoM cirydae 6yaer
3Ha4YeHue, OTHOCAIIEeCH K TUITY JaHHBIX DATE,
BO BTOPOM CiIy4ae — K TUIIy AaHHBIX TIME,
a B TpeTheM — K THITY JaHHBIX TIMESTAMP (cM.
paszmen « Tumbl DaHHBIX» B ITIaBe 3, a TAKoKe JIN-
CTHUHTH U puc. 5.25 1 5.26).

Bbl MOXeTe NpUMEHATb OYHKUUM [aTbl U
" BPEMEHU Be3fe, rae MCMonb3yercs Kakoe-
NN60 BbIPAXKEHWE, B YACTHOCTY B NPEANOXe-
Huax SELECT, WHERE, ORDER BY.

Kaxaas 13 (yHKUMA CURRENT_TIME() u
" CURRENT_TIMESTAMP() NpUMHUMAET B Ka4yecT-
Be aprymeHTa HeKyl TOYHOCTh, 0603Ha-
YAIOLLLYK KONMYECTBO AECATUYHLIX pa3psanoB
B 3anucK ApoO6HOI 4acTu CeKyHAbl, KOTOPOe
cneflyet, no BalleMy MHEHUI, BKIIYUTb
B 3Ha4YeHue BpemeHu. Hanpumep, yHKuUms
CURRENT_TIME(6) AacT Ha BbIXOAe Takoe
3HA4YeHWe TEeKYLUero BPeMeHMW, 4YTo B nofe
SECOND monu cekyHabl 6yayT npeacTaslieHsbl
TOYHOCTHIO PaBHOIL 6. MofgpobHee 0 CMbicne
1 NPAKTUY4ECKOM MPUMEHEHUN MOHATUS TOH-
HOCTW yuTanTe B pasgene «Tunbl AaHHbIX»
rnasel 3.
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oft’

B CYB[ Microsoft Access ecTb Tpu CUCTEM-
Hble (DYHKUMW paTbl/BpeMeHn: Date(),
Time() u Now(). YT06bI BbINOMHUTL B Cpe-
Ae atoit CYB[] 3anpocbl M3 INCTUHIOB 5.25 1
5.26, Bam crnegyer:

W BHECTU W3MEHEHWNS B TEKCT BbIPAXKEHMN
[aTbl 1 BPEMEHW 3anpoca, NpeacTaBlieH-
HOr0 B NUCTUHrE 5.25:

— 3ameHnTb  CURRENT_DATE AS
"Date” Ha DATE() AS "Date’;

— 3ameHWTb  CURRENT_TIME AS
"Time" Ha Time() AS "Time";

— 3ameHuUTb CURRENT_TIMESTAMP AS
"Timestamp” Ha Now() AS
"Timestamp™;

W BHECTW W3MEHEHUS B TEKCT NPEAn0XeHNs
BETWEEN atoro 3anpoca, npeacTaBlieH-
HOro B NIUCTUHrE 5.26:

BETWEEN NOW() - 90
AND NOW() + 90.

B CYBL Microsoft SQL Server cuctemHoii hyH-
Kuuen patbl/BpeMeHn ABnseTcs CURRENT_-
TIMESTAMP (Unu €e CMHOHMM — (DYHKLMSA
GETDATE()). Hn dpyHKuma CURRENT_DATE(),
HW byHKUMS CURRENT_TIME() maHHoii CYB[
He noajepXxusarTcsa. H4To6bl BbINONHUTL 3a-
npoc u3 nuctuHra 525 B cpege CYB[
Microsoft SQL Server, Bam npugetcs y6patb
13 TEKCTa 3anpoca BbIPOXeHUs ¢ YHKLMAMU
CURRENT_DATE() u CURRENT _TIME(). A ans
BbINOJIHEHUSA 3anpoca U3 nuctuHra 5.26 B
TEKCT NpeanoxeHuss BETWEEN aToro 3anpoca
BaM NPUAETCA BHECT CreaytoLLmne N3MEHEHUs:

BETWEEN ~ CURRENT_TIMESTAMP - 90
AND CURRENT_TIMESTAMP + 90.

B CYB[ Oracle cuctemMHONn dhyHKUMed pa-
Tbl/BPEMEHN fBASETCA SYSDATE. W xoTA
Oracle 9i n 6onee No3aHMX BepPCWit noaaep-
XNBaeT (YYHKUUM CURRENT_TIMESTAMP() u

CURRENT_DATE(), dyHKuna CURRENT_-
TIME() B 9TUX BEPCUSIX BCE PaBHO He MOA-
Jepxusaetcs. Kpome Toro, peanusaums 3anpo-
Ca, NpeCTaBfeHHOro B NINCTUHrE 5.25, B cpefe
CYB[ Oracle TpebyeT npeanoxeHus FROM
DUAL (cm. npumeyaHue DBMS B pasgene «Co-
3[aH1e NPOM3BOAHbIX CTONBLOB» 3TOM rNasbl).
Takum 06pa3om, YT06bI 3anyCTUTL 3anpoc, Ko-
TOPbIV NPeLCTaBnieH B INCTUHIE 5.25, B Cpede
CYb[ Oracle, Bam npuaeTcs MIBMEHWUTb NPEANO-
XeHue SELECT cneayrowmm o6pasom:

SELECT SYSDATE AS "Date”
FROM DUAL;

OAaHako 3To ewwe He Bce. [leno B TOM, 47O
byHKUMA SYSDATE BbIBOAUT CUCTEMHbIE
[aTy U Bpemsi, HO He 0TOBpaXaeT 3TO BPeMS,
€C/N TONbKO He MOMYy4YnUT COOTBETCTBYHOLLErO
yKa3aHus 0T 0TCDOPMATUPOBAHHO (DYHKLNN
TO_CHAR(), Hanpumep:

SELECT TO_CHAR(SYSDATE,
— "YYYY-MM-DD HH24:MI:SS")
FROM DUAL;

Y1o6bl B cpeae CYB[ Oracle BbINOMHWTL 3a-
npoc W3 NUCTUHTA 5.26, B TEKCT NpeAnoxe-
HUs BETWEEN 3TOro 3ampoca npuaeTcs BHe-
CTU CNEayoLLne N3MEHEHUS:

BETWEEN  SYSDATE - 90
AND  SYSDATE + 90

Y1o6bl B cpene CYB[ PostgreSQL Bbinon-
HUTb 3anpoc W3 nuctuHra 5.26, B TekcT
npeanoxesns BETWEEN 3Toro 3anpoca Bam
NPULETCH BHECTU CNEAYIOLLNE U3MEHEHNS:

BETWEEN ~ CURRENT_TIMESTAMP - 90
AND ~ CURRENT_TIMESTAMP + 90

[ng nonyyvyeHus noapo6Hoi MHMOpMaLmn
0 CUCTEMHbIX (DYHKLMAX [aTbl 1 BPEMEHU Ba-
weii CYB[ opraHudyiite noucK B ee JOKYMeH-
Tauuu no knwoyam «date and time functions»
(cbyHKuUMKM paTbl n BpemeHu) u «system func-
tions» (cUCTEMHbIE CDYHKLMK).
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Jlnctuur 5.27. Haneyaratb UMs TekyLLEro oToﬁpa)KeH“e “Hq]opma“““
nosb30Batens
0 nonb3o0Barese

Yro6b! UAeHTU(DUINPOBATH [OIH30BATENLS,
IeNCTBYIOIIETO B CHCTeMe TaHHOro 06a3oBo-
ro cepsepa CYB]l, mpuMeHSIOT (HPYHKIIUIO
CURRENT_USER.

i—"——m ivowr i——"——=—p|

SELECT CURRENT_USER AS "User”;

_______ BbiBoj MHopmaLmu
cfenily 0 TeKyLleM nonb3oBarene

Puc. 5.27. Pe3ynbrar BbINOMHEHUS INCTUHIA 5.27 Hareuataite CURRENT USER (M. smCTHEHT

U puc. 5.27; 9Ta HYHKIMUS BBIIAET HA BBIXOME
MM TEKYIIIETO TI0JIb30BaTess 6a3bl TaHHBIX).

Bbl MOXeTe NPUMEHSATb PYHKLIMM NONYYeHuUs
" VMEHU NONb30BaTeNs Be3fae, rae NpucyTCcTBy-
€T Kakoe-nn6o BbIPAXEHUE, B YACTHOCTM B
npeanoxeHunax SELECT, WHERE, ORDER BY.
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Kpome pyHKuMM CURRENT_USER, cTaHgapt
SQL onpegmenseT PYHKUMNA NOAYYEHUS UMEHU
nonb3oBarens SESSION_USER n
SYSTEM_USER. Paznuuns mexagy HuMK cregy-
foLLMe: BO-NEPBbIX, KXAas (OYHKLMUA NOHUMA-
€T NoJ NoNb30BaTerneM He TOT UMY He COBCEM
TOT 06bEKT, N0 CPaBHEHUID C OCTaSIbHbIMU
JBYMS (DYHKLMAMU; BO-BTOPbIX, KaXAasa OYH-
KUumMa noApasymeBaeT CBOW COGCTBEHHbI
Kpyr NOSHOMOYUIA. Tak, pyHKUMSA
CURRENT_USER yKa3bIBaeT Ha perucrpauuoH-
HbI  MOEHTUQUKATOP 110/1b30BATENA 6a3bl
JaHHbIX, NOM Y4bUM HaBopPoOM MOMHOMOYUIA B
TEeKYLMA MOMEHT WCMONHAKTCA 3anpochl
(Hanpumep, 3TOT NONb30BaTENlb  MOXET
UMeTb NMpPaBo B PamMKax CBOUX MONHOMOYNIA
3anyckarb TOMbKO, [JOMYCTUM, KOMaHAbl
SELECT, 1 HuKakue fpyrue). B 10 xe Bpems
(PyHKUMA SESSTON_USER YKaXeT Ha ULEeHTU-
ukartop nosIHOMOYMI TEKYLLEro ceaHca pa-
60Tbl ¢ 6a30M JaHHbLIX (M 3TU MOMHOMOYMA
MOTYT He COBMajfarb C NOSIHOMOYUAMM TeKy-
Lero nonb3osarens). HakoHel, yHKUMS
SYSTEM_USER YKaeT Ha PeructpauuoHHbIN
HOMep (Y4eTHYK 3anucb) nosib30BaTeNs
B 6a30BOW OMepaLmnoHHOi cucteme. OveBna-
HO, YTO 3T TPU NOJIb30BATENIbCKUX 3HAYEHUS
CYLLECTBEHHO 3aBUCAT OT BbIGOPA KOHKPET-
Hoit CYB[ n moryT He coBnafatb. 3a nosnyye-
HUeM noapo6HORA MHGOpMALMKM O MONb30Ba-
Tensx, Ceccusax (CeaHcax) 1 NoTHOMO4MAX 06-
patnTech K AOKymeHTauum no saweit CYB[
W OpraHusyinTe B Heil MOMCK MO KI4am
«authorization», «session», «user», «role» (10
€CTb «MNOJIHOMQYUSA», «CEAHC», «M0Nb30Ba-
TeNb» U «Pofib»).

oS

Y1o6bl B cpene CYBI Microsoft Access Bbl-
MOMHNTL 3anpoc U3 NUCTUHIA 5.27, BaM Npu-
JEeTCS N3MEHNTb TEKCT NPEANnoXeHus SELECT
cneayloLwmM 06pasom:

SELECT CureentUser AS

Y1o6bl B cpeae CYB/ Oracle BbINOAHMTD 3an-
pocC, KOTOPbIN NPeLCTaB/IeH B IMCTUHIE 5.27,
BaM NPUAETCA M3MEHUTb TEKCT NPeAnoxXeHuns
SELECT cneaytolnm o6pas3om:

SELECT USER AS FROM DUAL;

Yto6bl B cpeme CYBO MySQL BbInOnHMTDL
3anpoc, KOTOPbIi NpefcTaBfieH B JIMCTUHTIE
5.27, Bam NPUAETCA M3MEHUTb TEKCT Npeaio-
XeHus SELECT cnefylowum 06pasom:

SELECT USER() AS

Kpome yxe paccMOTPEHHOIA Nofb30BaTeNbe-
koit chyHkumm CYB Microsoft SQL Server nog-
nepxusaetr SESSION_USER n SYSTEM_USER.

Kpome yxe paccMOTPEHHOI N0b30BaTenbC-
Koit coyHkumm CYBJ MySQL noppepxusaet
SESSTION_USER() m SYSTEM_USER().

Ewe ogHa cyHkums CYBL Oracle — SYS-
_CONTEXT() — BaeT Ha BbIXOAe Nonb30Ba-
TeNbCKIUEe aTpubyThl CeaHca.

CYb[ PostgreSQL nopmepxmuBaetT SESSI-
ON_USER.

3a nonyyeHuem noapo6HOi MHoOpMaLmm o
CUCTEMHBIX (DYHKLUAX 06paTUTECh K LOKY-
MeHTauun no Baweit CYB[ n opraHusymnte
B HEM MOWCK MO KITKo4aM «USer» unm «system
function» («nonb3oBatenb» WAK «CUCTEMHAA

yHKLUMS»).

"User”;

"User”

"User";
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lipeo6pa3oBanne TUNOB
[LaHHbIX C NOMOLLbH
thynkuum CAST()

B GonpimmHcTBe cinygaeB Bama CYB]] aB-
TOMAaTUYeCKU IPOU3BENET MpeobpasoBaHue
(wu, Kax ere TOBOPST, npubedetiie) TUIIOB
maHubix. Tem cambim CYBJl mosBosnur, He
3a/IlyMBIBasICh O THIIaX JAHHBIX, IPUMEHSTH,
CKa)keM, OJHOBPEMEHHO YHCJIa W MaThl
B CHMBOJIBHBIX BBIPQ)KEHHSX THUIIA KOHKATe-
HAIlUWM WIH, HOMYCTUM, 6e3 mpobiieM uc-
I10JIb30BAaTh Pa3HOTHITHBIE YNC/IA B CMEIIIaH-
HBIX apHU(METUIECKIX BBIPAKEHUSIX, [TOTO-
MY 4TO BCe 9TH 4ucia OynyT mpeobpasoBa-
HBI B OIUH «CTAPIIUN» WA CAMBINA CIIOKHBIN
THUII IAHHBIX (1TO[po6Hee 06 3TOM CM. B MpU-
MedaHuu ¢ nometrkorr DBMS B pasmene
«Apudmerndeckue omepanum» TOM ITIaBbI).
Ho unorpa Bamra CYB]I ze 6ymeT mpousBo-
IUTH IpeoOpa3oBaHie TUIIOB TaHHBIX aBTO-
MaTHU4YecKH. B aToM cydae BaM ciremyeT BOc-
0J1b30BaThCs (pyHKImedt CAST() 1 mpuHyau-
TEJIbHO KOHBEPTUPOBATh HEKOE BBIPAXKEHUE
M3 OTHOTO THUIIA JAHHBIX B IPYyTOi1 (CM. pa3-
nen « TUIIbl JaHHBIX» B I71aBe 3).

OcHOBHBIe XapaKTepuCcTHKA QyHKImH CAST( )
TaKOBBI:

B BCe n1peoOpa30OBaHUs THUIIOB JAHHBIX, KO-
Topele npoBonut Bamra CYBI, mensrcs
Ha JBe KaTeropuu (MHOTrIa KOHBEPCHUS
THIIOB JAHHBIX 3ampelleHa, HallpuMep:
tun FLOAT Hesb3st mpeo6pa3oBaTh B THIL
TIMESTAMP):

— HesBHbie, TUITH aBTOMAaTHYECKIE, TIPOVIC-
xopar 6e3 yyactus pynkuuu CAST(),
KOTOPYIO B 9TOM CJIyJae yKa3bIBaTh He
HAJIo;

— sa6Hvle, 11T COBEPIIIEHNST KOTOPBIX He-
ob6xonumMo ykasatb pyHKuio CAST();
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TUII JAaHHBIX, HaJl KOTOPbIM IIPOBOOUTCA
peo6pas3oBaHue, Ha3bIBAIOT UCXOOHBIM, A
THII TaHHbIX, B KOTOPBII JAHHBIE ITePeX0-
OAT B pe3ysibTaTe IpeoOpa3oBaHMUs, — Le-
nebvim;

NPOU3BONBHBIA YHUCIOBOM TUII U THII
JaThl U BPEMEHU MOKHO IIpeo6pa3oBaTh
B JII0O0 CUMBOJIbHBIN TUII JAHHDIX;

BbI MOJKeTe IIpeoOpa3oBaTh OO0 HCXOJ-
HBIM CUMBOJIBHBIM THII JAHHBIX B IPYTOMI
THUII JaHHBIX, HO TOJIBKO €CJIH COOTBET-
CTBYIOIIAsI CTPOKA CUMBOJIOB IIPEICTaB-
jsieT co60i1 B LIeJIeBOM THIIE JAHHBIX Ka-
Koe-HUOYIb He3alpelleHHoe OYKBEHHOEe
BBIP@XKEHHE;

HEKOTOpbIe MPeoOpPa30BaHUST IUCITOBBIX
TUIIOB B 3aBUCHUMOCTU OT KOHKPETHOMU
CYDB]Il nnu OKpyTIISIOT, WIH YCEKAIOT TaH-
HbIE, KaK 3TO IIPOUCXOAUT IIPU KOHBEPCUU
u3 tuma DECIMAL B Tumr INTEGER;

npeobpasoBanue u3 tumna VARCHAR B Tum
CHAR MO>KeT BBI3BaTh yCe4eHHE CTPOK;

WHOTJA peobpasoBaHUe TUIOB MOXKET
CreHepUpOBaTh OLIHUOKY, €CIIH IIeJIeBOM
TUN HE WUMeeT JOCTAaTOYHO MeCTa [IJIs
TOTO, YTOOBI BMECTHUTH ITPe0Opa3OBaHHOE
3HavYeHHe (Hampumep, npeobpa3oBaHue
u3 tuma FLOAT B Tun SMALLINT mact c6oii,
eciu npeobpasyeMoe YHCJIO C ILIABAIO-
IIeH OEeCATUYHOM TOYKOM He IIoIlajaeT
B mHTepBas, KoToperii CYB]l oTrBOmuT
g yucesr Tuna SMALLINT, a ©MeHHO: OT
—32 768 mo +32 768);

moboe mpeobpasoBanue u3 Tuma NUMERIC
B tur DECIMAL MosKeT moTpe6oBaTh IBHOTO
yxasauus ¢pyHkuuu CAST( ) u3-3a omacHoOC-
TH TOTePHU TOYHOCTH, KOTOpasi MOTJIa OBl
IIPOU3OUTH TpPH HESBHOM IIpeobpaso-
BaHUM;

Juetunr 5.28. 370T 3anpoc [OMKeH npeo6pa3oBaTth

LLeHb! KHUT, Y4NTbIBAEMbIX B HALLEN TUNOBOK 6a3e

JaHHbIX, U3 TMNa AaHHbIX DECIMAL B TUMbl AaHHbIX

INTEGER 1 CHAR(8). lMpu 3aTOM CUMBOMbI < 11 >
MCNONb3YKTCA ANs TOro, YT06bl NOKA3aTh rPaHMLbI
cTpok Tuna CHAR(8). B pesynbTate Bbl nony4uTe
UMK TO, YTO NOKa3aHo Ha puc. 5.28a, unm 1o, 4T10
MoKa3aHo Ha puc. 5.286, B 3aBUCUMOCTH OT TOrO,
OKpyrnsieT unu ycekaet Bawa CYB[] uenble yncna

=0 NIMCTHHD
SELECT
price
AS "price(DECIMAL)",
CAST(price AS INTEGER)
AS "price(INTEGER)",
<" || CAST(price AS CHAR(8)) || ">’
AS "price(CHAR(8))"
FROM titles;
price(DECIMAL) price(INTEGER) price(CHAR(8))
21.99 21 <21.99 >
19.95 19 <19.95 >
39.95 39 <39.95 >
12.99 12 <12.99 >
6.95 6 <6.95 >
19.95 19 <19.95 >
23.95 23 <23.95 >
10.00 10 <10.00 >
13.95 13 <13.95 >
NULL NULL NULL
7.99 7 <7.99 >
12.99 12 <12.99 >
29.99 29 <29.99 >

Puc. 5.28a. Peaynbrar ucnosHeHus 3anpoca,
NpeACTaBNEHHOr0 B IMCTUHIE 5.28, B Cy4ae, eciu
CYB[] ycekaeT pecaTnyHble Yucna (To ecTb, CTPOro
rosops, Exact Numeric, Lenble 1 paunoHanbHble
4ucna ¢ OUKCUPOBAHHON [ECATUYHOI TOUKOI) npu
KOHBEpTaLMKN UX B LieNble
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price(DECIMAL)price(INTEGER)price(CHAR(8))

21.99 22 <21.99 >
19.95 20 <19.95 >
39.95 40 <39.95 >
12.99 13 <12.99 >
6.95 7 <6.95 >
19.95 20 <19.95 >
23.95 24 <23.95 >
10.00 10 <10.00 >
13.95 14 <13.95 >
NULL NULL  NULL

7.99 8 <7.99 >
12.99 13 <12.99 >
29.99 30 <29.99 >

Puc. 5.286. Pe3ynbTat ncnosiHeHUs 3anpoca,
npefcTaBneHHoro B nucTuHre 5.28, koraa CYB[
OKPYINAET [ECATUYHbIE YINCNA NPU KOHBEPTALUM
UX B LieNble

B npu sno60M npeobpa3oBaHUM U3 THIIA
DATE B Tunm TIMESTAMP gacTp pesynbraTa
aTOro0 Npeobpa3oBaHusl, KOTOPasi COOTBET-
cTByeT BpeMmeHH, Oymer pasHa 00:00:00
(3T0 MOJIHOYB );

B ectM KaKOM-THOO apryMeHT (yHKIUU
CAST() siBnsietcs 3Hadenuem null, ee pe-
3yJIbTaT TOXe Oynet sHadeHueM null (uc-
xiaodenne cocrasiser CYB]I Oracle, cm.
Iajee B 3TOM pasfeiie puUMedaHue C 1Mo-
MeTkoit DBMS).

Mpeobpa3oBaHne 3HA4YEHWi
O/IHOrO TMNA J1aHHbIX K APYromy

Hamneuaraiite CAST (expr AS data_type).

[Ipenmomnaraercs, 9T0 (CM. TUCTHUHTH 5.28,
5.29 u puc. 5.28a, 5.286, 5.29):

B BMECTO X/ BBl IOJCTABUTE BBIPAXKEHIE,
KOTOPO€E XOTHUTe IIPeoOpa3oBaTh B APYroi
THII JAHHBIX;

B BMECTO data_type Bbl MOACTABUTE LIEJIEBON
TUII JAHHBIX, UMesd B BUOY CleAyIollee:
THI data_type NoJKeH ObITh OJHUM U3 TH-
TIOB JIAHHBIX, MTPEICTaBJIEHHBIX B Ta0II. 3.5,
3.6,3.7, 3.9, 3.10, 3.12, KOTOpBIE MOTYT IIPA
HEOOXOMUMOCTH BKIIIOYATh apPTyMEHTHI
JUIMHBI, TOYHOCTH ¥ MacItrtaba (MHOKECTBO
JOIYCTAMBIX 3HAYEeHUM data_type BKIoYa-
eT, Harrpumep, CHAR(10), VARCHAR(25), NU-
MERIC(5, 2), INTEGER, FLOAT, DATE);

B eCIM THUII JaHHBIX, 0003HAYeHHBIN KakK
expr, OKayKeTCsI HECOBMECTHUMbBIM C THUIIOM
naHHBIX data_type, CYB]I BbIOacT OIIMOKY.

DYHKUMIO CAST() MOXHO NPUMEHATb TaM,
" rIe UCMONb3YeTCs Kakoe-nuGo BbipaXeHue,
B YACTHOCTM B MNpPeANOXeHuAX SELECT,
WHERE, ORDER BY.
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Pacwumpswowmm HasbiBaetcs No6oe npeo-
6pa3oBaHne OJHOr0 NPOWU3BONLHOIO TMNA
AaHHbIX B JPYroi TUM AaHHLIX NPW YCIOBUMK,
YTO MOTEPU [AHHBIX UM NX UCKAKEHNS He
npomsonget. Hanpumep, npeobpa3oBaHue n3
TMNA AaHHbIX SMALLINT B TUR AaHHbIX
INTEGER BNSIeTCA PACLUMPSAOWMM, TaK Kak
no ceoemy popmarty Tn INTEGER cnoco6eH
BMECTUTb N1060€ YMCno, NpeacTaBieHHOe
TMNOM SMALLINT. Mpeo6pa3oBaHue AaHHbIX,
He ABNSIOLLEECS PaCLLNPSIOLLMM, HA3bIBAETCS
cyxaroumm. OHO HeceT B cebe pucCK noTepm
UNW/M NCKKEHUS AaHHbIX. TTpUMepoM Cyxa-
foLlero npeobpasoBaHus MOXET CAYXMUTb
npeo6pa3oBaHue, NPOTMBOMNONOXKHOE TONbKO
YTO PaCCMOTPEHHOMY pacLLMPSIOLLEMY NPeod-
pa3oBaHuto. [peobpasoBaHme 13 TMNA faHHbIX
INTEGER B TMN AaHHbIX SMALLINT MOXeT
MPUBECTM K TOMY, YTO HEKOTOPbIE 4MCna,
NPEACTABAEHHbIE 3HAYEHUAMN TUMA [AHHbIX
INTEGER, NpoCTO He NoMecTsaTcs B dhopmate
TMNA JaHHbIX SMALLINT, cnefoBatefibHoO, 6y-
QYT UCKaXeHbI. Bce pacwmpsiowme npeobpa-
30BaHKs paspelleHsbl BO Bcex CYB[, HO no-
NbITKa BbINONHWTL Kakoe-HUOYab CyxatoLlee
npeo6pa3oBaHie MOXeT BbIHyauTb CYB[] Bbl-
JaTb NpeaynpexaeHne 0 BO3MOXHON OLwu6-
Ke Unn coobLueHne 06 OLLNOKE.

CYB[ Microsoft Access BMECTO 0fHOM (DYHK-

UMM npeobpasoBaHns TUNOB CAST() BKAIO-

YaeT Lienoe CEMECTBO aHanormyHbIX (hyHK-

uMiA. Hanpumep, dyHKuMmM CStr(expr),

CInt(expr) n CDec(expr) NpUBEAYT Mpo-

N3BONIbHOE BbIPAXEHWE, NPeAcTaBNeHHOe

KaK expr, K HEKOI CTPOKE, HEKOEMY LieloMy

YUCNY MIIN HEKOEMY YUCITY C (PUMKCMPOBAH-

HOW [OeCATWYHOW TOoukoW. Kpome ToOro, B

9TOIA Cpeae Bbl MOXETe NPUMEHATb Creayto-

e gyHKLmMu:

W Space(number) — 4T06bl J062BUTHL B
CTPOKY npo6esibl B Yucne, 0603Ha4eHHOM
KakK number;

B left(string, length) — 4T06bI yCE4b
CTPOKY string [0 ANWHbLI Iength.

Y4yuTbiBas BCE BbILLECKA3AHHOE W TO, 4TO
onepaTopoM KoHkateHaumn ctpok B CYB[
Microsoft Access fBnsietcs onepatop +, npu
3anycke B cpepe CYB[] Microsoft Access 3a-
npocoB U3 NUCTUHIoB 5.28 n 5.29 sam npu-
JETCS BHECTW B BbIDAXKEHUS CrieayoLimne us-
MEHEHUA:

B CInt(price)
<"+ (Str(price) + > — anq
NucTuHra 5.28;

B (Str(sales)
— + Space(8 - Len(CStr(sales)))
— + ' copies sold of
— + Left(title_name, 20) — and
nmctuHra 5.29.

B CYBJ Microsoft SQL Server ans KoHkate-
HauUMmM CTPOK CneflyeT MPUMEHSITb OMepaTop +.
Moatomy, 4T06bI 3anycTUTb B Cpeae aToil
CYB[l 3anpocbl U3 NNCTUHIOB 5.28 1 5.29,
BaM NPUAETCS BHECTU COOTBETCTBYIOLLME U3-
MEeHEHNS B TEKCT NPeIoXKeHNIA ¢ onepaTopa-
MW KOHKaTeHaLum:

W <" + CAST(price AS CHAR(8)) + '>°

Ans NucTuHra 5.28;

B CAST(sales AS CHAR(8))
— + ' copies sold of
— + CAST(title_name AS CHAR(20)) -
NS NUCTUHra 5.29.

CYb[ Oracle He pa3peluaeT npeo6pa3oBbi-
BaTb CUMBOJIbHYKO CTPOKY MPOU3BONIbHOIO
TMna B TN CHAR(Iength), eCNK ANNHA Le-
NeBOro TWUMa, yKasaHHas Kak Iength, MeHb-
Le ANVHbI NCXOAHOI CTPOKK. To ecTb B cpeae
CYB[ Oracle He ynacTcs npUMeHUTb OyHKLMIO
CAST() ans yceyeHus cTpok. G aToil Lenbio
BOCNONb3YNTECH  (PyHKUMe:r  SUBSTR().
0 ToMm, KaK 3T0 JenaeTcs, NpoYUTainTe B Npu-
meyaHuu DBMS B pasgene «Bbi6op npous-
BONIbHOW MOJCTPOKM C MOMOLLbIO COYHKLAK
SUBSTRING()» aToi rnasbl.

Takum o6pasom, ecnu B cpege CYB[ Oracle
3anycTuTb 3anpoc W3 nuctuHra 5.29, pam
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Jlnctudr 5.29. Mepeyncnutsb B Nopsaake yobiBaHMs
(HUCxoaswWMA NopafoK) 06LLMe 06beMbl MPOAXK
BMECTE C HEKOTOPbIMU YaCTAMM Ha3BaHWI 3a[jaHHON
ONNHBI TEX KHUT, YYUTbIBAEMbIX B HaLLEli TNOBOW
6a3e [JaHHbIX, TEMOI KOTOPbIX ABNAETCA UK
uctopus, unu 6uorpadms. 3aech npeobpa3oBaHme B
™in CHAR(20) ykopa4uBaeT 3Tu Ha3BaHus [0
pa3yMHbIX NPeAeNoB, fenas UTOroBbIil NepeyeHb
6onee 4uTabenbHbIM. Pe3ynbtar UcnofHeHus
3anpoca cM. Ha puc. 5.29

EN=————— JIncTuur EEEI

SELECT

CAST(sales AS CHAR(8))

|| ' copies sold of

|| CAST(title_name AS CHAR(20))

AS "History and biography sales”

FROM titles
WHERE sales IS NOT NULL

AND type IN ('history’, ‘'biography’)
ORDER BY sales DESC;

History and biography sales

1500200 copies sold of I Blame My Mother
100001 copies sold of Spontaneous, Not Ann
11320 copies sold of How About Never?
10467 copies sold of What Are The Civilia
9566 copies sold of 200 Years of German
566 copies sold of 1977

Puc. 5.29. PesynbTar ucnonHeHns 3anpoca,
NpefCcTaBNeHHOro B IMCTUHTE 5.29

NpuaeTCH BHECTUM COOTBETCTBYIOLIME U3MEHE-
HWS B TEKCT BbIpaXeHUs ¢ yHkumein CAST():

CAST(sales AS CHAR(8))
— || ° copies sold of
— || SUBSTR(title_name, 1, 20)

B cpepe CYB[, MySQL MHOXeCTBO AonycTu-
MbIX LeNieBbIX TWUMOB AaHHbIX (PYHKLNK
CAST() OrpaHuy4eHO GUHAPHBIMK, LIENIOYUC-
NEHHbIMM TUNAMI JAHHbIX U TUNAMU JAHHbIX
AaTbl U BpeMeHW (TONbKO MU yKasaHun Le-
NeBOro TWMA AaHHbIX BMECTO TWna INTEGER
cnefyet ctaButb SIGNED). Takxe B cpefe
MySQL Bbl MOXeTe NPUMEHATb CReaytoLLue
hyHKLMY:

B RPAD(string, length, padstring) —
4T06bI 406aBNATL NPO6ESbI B CTPOKK;

B LEFT(string, length) — 4T06bI YyCe-
KaTb CTPOKN.

HakoHeu, B cpege CYB[ MySQL ans KoHka-
TEeHaUWUU CTPOK CNeayeT NPUMEHATb (PYHK-
Lo CONCAT().

Yto6bl B cpene CYB[ MySQL BbinonHuTb
3anpocbl U3 NIUCTUHIOB 5.28 1 5.29, Bam npu-
JeTCs BHECTU COOTBETCTBYIOLLME U3MEHEHNS
B BbIPAXEHNA C PYHKUMENR CAST():

B CAST(price AS SIGNED)
CONCAT('<", RPAD(price, 8, = '),
— '>7) — Ong nucTuHra 5.28;

B CONCAT(
— RPAD(sales, 8, ' ")
— ' copies sold of
— LEFT(title_name, 20)) — Ang nuc-
THra 5.29.

B cpeme CYBO PostgreSQL ans yceveHus
CTPOK CreayeT NpUMeHsTb (OYHKLWIO SUB-
STRING(), a ana npeo6pa3oBaHns NPoU3-
BOJIbHOTO 41CAa B CTPOKY — PYHKLMIO TO_-
CHAR(number, format).
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Ecnn B cpeae CYB[ PostgreSQL Bbl xoTuTe
3anycTuTh 3anpockl, NPeACTaBneHHble B K-
CTUHrax 5.28 n 5.29, 70 B BbIpaXeHUs ¢ OYH-
Kumeir CAST() NpUEETCA BHECTM COOTBET-
CTBYIOLLME USMEHEHUS:

B CAST(price AS INTEGER)

<" || TO_CHAR(price, '99.99 M)
[

— > - Ang nucTuHra 5.28;
B SUBSTRING(title_name FROM 1

— FOR 20) — onsa nuctuHra 5.29.

CYB[] Oracle TpakTtyeT nto6yto NycTylo CTpo-
Ky Kak 3HaveHue null. Moatomy CAST(NULL
AS CHAR) AaeT Ha Bblxoge '~ (mycTas CTpo-
ka). 06paTuTe BHUMAHUE Ha NpUMeyaHue ¢
nometkon DBMS B pasgene «3HayeHue null»
rnasbl 3.

Y1o6bl B cpeae CYB[ PostgreSQL cpaBHuTbL
Nt060e 3Ha4eHme cToNbLa, KOTOPOMY NPUCBO-
eH TUN AaHHbIX NUMERIC unu DECIMAL (TO
eCTb Lieflble U pauuoHanbHble Yucna ¢ guk-
CWUPOBAHHOMN AECATUYHON TOYKON), C NHO6bLIM
AEACTBUTENbHBIM YMCIIOM (TO €CTb C YUCNOM,
KOTOPOe B NMPOrpamMMMUPOBAHUN NPUHATO Ha-
3blBaTh AE/CTBUTENbHbIM, @ HA CAMOM Aene —
C LefbIM MW paLMoHanbHbIM YACAOM C Nna-
BAIOLLEN TOYKON, TaK KaK AeiACTBUTENbHbIE
ynucna ectb abeTpakumus), Heo6X0ANMO KOH-
BEPTMPOBATH 3TO YMCNO WAKM B TUR NUMERIC,

unu B TN DECIMAL. Hanpumep, cneayroLias
komanaa B cpefne CYb[ PostgreSQL He cpa-
60TaeT, Tak Kak cTonbel price OTHOCUTCS
K TMny DECIMAL(5,2):

SELECT price
FROM titles
WHERE price < 20.00;

0603Ha4YeHHyl0 NPO6AEMY MOXHO PeLuTh
C NOMOLLbK TaKOro 3anpoca:

SELECT price

FROM titles
WHERE price < CAST(20.00 AS

DECIMAL);

Kpome paccmMOTpeHHbIX (OYHKLMA KOMMep-
yeckne CYB[ BkmoyaoT u gpyrue yHKUMM
npeo6pasoBaHns U hopmMaTMpPOBaHMS:

® CONVERT() - B GYBJl Microsoft SQL
Server n MySQL;

B TO_CHAR(), TO_DATE(), TO_TIME-
STAMP() wn TO_NUMBER() - B CYB[J
Oracle u PostgreSQL.

YT06bl NOMNHOCTLIO pa3obpaTbCs B 3TOM BO-
npoce, OpraHnu3yiTe NOMCK B AOKYMEHTaLNM
no Baweit CYBJ] ¢ mcnonb3oBaHWeM Kito-
yell «conversion», «cast» unu «formatting
functions» (npeo6pasoBaHue, NpuBeaeHue
UM PyHKUMKN hopMaTMpoBaHus).
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Bbluucnenue ycnoBHbIX
3Ha4YeHui ¢ NOMOLYbIO
Bbipaxxenns CASE

Ho mosiBnenns crangapra SQL-92 mporpam-
MUCTBI 9aCTO >KaJIOBAJIMCh HAa TO, YTO HEMO-
CTAaTOK YCJIOBHBIX KOHCTpYKnmi B SQL BBI-
Hy>XIaeT oOpamiaTbcsi K 6a30BOMY SI3BIKY
BCSIKMP Pas3, KOrjla BO3HUKaeT HeOOXOmu-
MOCTb IIPeNPUHATH HEKUe IeMCTBHS Ha OC-
HOBE HCTHHHOCTHOTO 3HAYeHHS YCJIOBUA (TO
€CTh KOTJa HaJo IPUHATh BO BHIMaHHE BCe
3HAaYeHWs YCJIOBHUs, a UMEHHO: true, false,
unknown, 9TO O3HaYaeT «HUCTHHA», «JIOXKb»,
«HEU3BECTHO»). B kKauecTBe OTBeTa Ha 3TO 3a-
MedaHve B craugapt SQL-92 6butn BBeeHbI
BbIpakeHHe CASE M ero ympoIleHHble 9KBH-
BasteHThI COALESCE() m NULLIF(). B aTtom
pasnesie MbI TOoroBopum o pyskimu CASE( ), a
BCEe OCTaJIbHBbIE AaHAJIOTUYHBIE KOHCTPYKIIUN
6yoyT pacCMOTpPEHBI B KOHIIE IJIaBbI.

OCHOBHbBIE XapaKTEPUCTUKUA BbIPA>KEHUS
CASE:

W eCu BB KOTZA-THO0 IPOrpaMMUPOBAIIH,
TO 3aMeTUTe, KOHEYHO, UTO BbIpaKEHUE
CASE mpencraBiser coboit SQL-axBuBa-
JIEHT KOMAaHAHBIX KoHCTpykmwuit if-then-
else wu switch, akTUBHO IpUMeHsIEMBIX
B IIPOILeJIyPHBIX sI3bIKaX. PasHuIa Iuib
B TOM, 4TO CASE — 9TO BBIpa)KeHUE, a HE
KOMaH[a;

B 110 CyTH, BeIpakeHue CASE BbI9mciger He-
CKOJIBKO JIOTUYECKUX YCIIOBUI IO DAL, IO
IIOSIBJICHMSI [IEPBOTO 3HAUeHNUsI true (ucTu-
HA) U BBIIAeT OfHO KaKoe-HUOyIb 3HATe-
HHUeE, COOTBETCTBYIOIIEe S3TOMY yCIOBUIO,
OKa3aBIIIEMYCS UICTUHHBIM;

B BpIpaxeHUe CASE TO3BOJISIET, HE BHOCA HU-
KakuX (DaKTUIeCKUX M3MEHEHUI B TaH-
HbIe TaOJINIL TPOU3BOIBbHOI 6a3bl JTAHHBIX,

0TOOPa3UTh HEKOE 3HAYEHME, SBJISTIONIIEe-
CsI a7IbTePHATUBOM (PaKTHIECKOMY 3HAYe-
HUIO, KOTOPOE COMEPKUTCS B TIPOU3BOJIb-
HO BBIOPAaHHOM CTOJIOIE KaKOU-THO0 Tab-
JIALB;

OCHOBHO€ TIpelHa3HaYeHNe BbIPAXKEHUS
CASE coctouT B TOM, 4TOOBI 3aMEHATH
Kofbl miaM abO6peBHATYyphl (JIIOOGUMBIE
MPOTPaMMUCTAMH U paspaboTankaMu 6a3
IAHHBIX 332 TO, YTO WX JIETde XPAHUTH
¥ UMHU JIeTde YIPaBJIsATh 10 CPAaBHEHUIO
C IPOCTPAHHBIME TeKCTOBBIMHU OO'BSICHEHH-
amun) 6osiee YNTaAOETbHBIMA 3HAYEHUSAMUI
(mammpumep, ecniu crosber marital_status
COIEP>KUT LIeJIOYUCIEHHbIE KOOI 1, 2, 3,
4 COCTOSTHUM «XOJIOCT», «’K€HAT», «pa3Be-
IIeH» U «BIIOBEI», TO HEMTPODECCHOHABI B
MPOTrPaMMHUPOBaHUY 6a3 JaHHBIX, KTO
6ymer paboTaTh C Baien 6a3oit, HaBep-
HOE€, TIPEAMOYTYT BOCIIOIb30BATHCSI TIOSIC-
HEHUAMU, a He KOJaMM, IIOXOKUMHU Ha
KPHIITOIPaMMY );

BbIpakeHune CASE mmeet mBa popmara:

— B npocmom hbopMaTe CpaBHUBAET MIPO-
HU3BOJIbHO 33[JaHHOE BBIPakeHUe C IIPO-
CTBIMU BBIPOKEHHUSIMH U3 KAKOTO-TUOO0
MepevHst M BbIJaeT OOIINIT pe3yabTaT
CpaBHEHUI;

— B nouckoBom ¢popmare BEITUCIISIET JIO-
TUYeCKHe BBIPAYKEHUS ONIPEeICHHOTO
Habopa sorudeckux (byneBrix) BbIpa-
JKEHUY U 10 pe3yJIbTaTaM 3THX BbIUUC-
JICHUII BbIIAeT OGN Pe3yIbTaT;

€CJI HU OJJHO U3 MPOBEPSEMBIX YCIOBUU
He OKa)KeTCd UCTUHHBLIM (TO ecTh 3Hade-
Hue true Tak ¥ He MOSABUTCH), B Ka4eCTBE
pe3yabpTaTa IO yMOJIYaHHUIO BBIPA’KeHHE
CASE BbImacT HeoOs13aTeIbHOE TIPeIIoKe-
Hue ELSE.
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Wcnonb3oBanue Bbipaxenus CASE
B npocTom ¢hopmare

Hameuaraiire:

CASE comparison_value
WHEN valuel THEN resultl
WHEN value2 THEN result?

WHEN valueN THEN resultN
[ELSE default_result]
END

IIpenmnosnaraercs, 4To:

B BMecTO valuel, value?, ..., valuelN BbI IIO1-
CTaBUTE BIPa)KEHUS], He COfleprKalllye oI1e-
paTop CpaBHeHUS,;

B BMecTO resultl, result2, ..., resultN Bbl
MIO/ICTAaBUTE BBIPAKEHUS], SIBIISIOIINECS
KaHIUOATAMH Ha pe3yJbTaT BCEro BbIPa-
sxerust CASE B mpocTom dopmarte;

B BMECTO BBIpaXKEHHUA comparison_value
IIOJCTaBUTe (SIBHO WU 4Yepe3 yKasaHHe
Ha 3aroJIOBOK CTOJI0Ia HEKOM TaGJIUIIbI)
BBIp@)KEHIE, KOTOPOMY IOJDKHO COOTBET-
CTBOBATDb KaJKAO€ BbIpA’KEHNE U3 I'PYIIIIBI
valuet, value?, ..., valueN, 9To6bI COOT-
BETCTBYIOIIMM KaHOUIAT CTajJl pe3yabTa-
TOM;

B BMecCTO default_result Bbl IIOACTAaBUTE
BBIp@)KEHIE, KOTOPOe IO BaIlleMy pelire-
HUIO OBITh [OJDKHO Pe3yJIbTaTOM BbI-
paxeHuss CASE B ToM cirydae, Korfa HU
OJIHO 3HaY€HUe U3 TPYIILI valueT, value2,
..., valueN e 6yzeT COOTBETCTBOBATH 3HA-
4eHuIo comparison_value (eciu ommus
ELSE default_result 6ymeT omyiieHa,
CYB[I Bei6eper omiuio ELSE NULL);

B BbI BbIOepeTe BCe BHIPAXKEHNU s, YIACTBYIO-
ire B BipakeHuu CASE B mpoctom dop-
Mare, 9T0ObI OHM 06A3aTeIbHO ObLIU WK
OIHOIO M TOTO K€ TUIIA JaHHBIX WU Ta-
KHUX THUIIOB JaHHBIX, KOTOPbIEe MOXXHO He-
SBHO TpeoOpa3oBaTh B OOUH U TOT KE
THI JaHHBIX.

Bripaskernne CASE B mpocrom popmate cpaBHU-
BaeT KakK[Joe BbIPaK€HWE W3 TPYIIBI va-
luel, value2, ..., valueN c BblpakeHHUEM
comparison_value: cHa4dana valuel, moTomM
value2... u T.II. IO TeX Iop, IT0Ka He OyIeT o-
CTHUTHYTO COOTBETCTBHE (TO €CTh TO TeX IIOP,
TOKa B Pe3yJIbTaTe CPaBHEHUS He OY/IeT Moy-
4yeHo Jiormdeckoe 3Havenue truth). Korma sxe
COOTBETCTBHE OYZeT HOCTUTHYTO Ha HEKOeM
ycnosun valuea (1<a< N), Bepakenue CASE
BBITIACT B KaueCcTBe pe3ysbTaTa 3HaUeHUE /6~
sulta. Ecnu Bech Habop 3HaueHuut value,
value?, ..., valueN 6yzmeT IpoCMOTpeH, a COOT-
BETCTBHUE HU Ha OTHOM 3HaYeHUH JOCTUTHYTO
He 6y/eT, BolpaskeHre CASE BBIIACT B Ka4ecTBe
pesynbrara default_result (unm 3HaYeHHE
null; em. mucruar 5.30 u puc. 5.30).

Wcnonb3oBanue Bbipaxenua CASE
B NOWCKOBOM (hopmare

Hameuararire:

CASE
WHEN condition? THEN resultt
WHEN condition2 THEN result2

WHEN conditionN THEN resultN
[ELSE default_result]
END

[Ipenmomnaraercs, 4To:

B BBl 3aMeHUTe conditiond, condition?, ..,
conditionN TIOMCKOBBIMU YCJIOBUSAMU,
KaXKJ0€ U3 KOTOPBIX MOXET COJEpPKaTh
OIlepaTOpPBI CPAaBHEHUS U HECKOJIBKO JIOTH-
YeCKHUX BbIPLKEHNH, CBA3aHHBIX OIIEPATO-
pamu AND u OR, 1 IpUHUMATh 3HAYEHUS
true, false, unknown (cMm. pasmen «PuIbT-
panus CTPOK € IIOMOIIBIO MIPENIOXKEHUS
WHERE» B riaBe 4);

B BMecTO resultl, result?, .., resultNBbI
MOJCTAaBUTE BBIPAKEHUS, SABJIAIONIUECS
KaHAMIATaMH Ha Pe3yJIbTaT BCETO BBIpPa-
skerust CASE B morckoBoMm dopmare;
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Jinctuur 5.30. Mepeyncnuts B anasuMTHOM Nopsiake
(BOCX0mALMIA NOPAAOK) UAEHTUPUKATOPBI U TEMbI
KHUT, Y4NTbIBAEMbIX B HALLEN TUMNOBOI 6a3e JaHHBbIX,
BMECTE C TEKYLUUMM U HOBbIMM LIeHaMu Npu TOM
YCNOBUM, YTO HOBASA LIeHA UCTOPUYECKUX KHUT
J0JKHA ObITb 60JbLLE TEKYLLEN LieHbI 3TUX KHUT Ha
10%, HOBAs LieHa KHMT NO NCUXONOruK JOMKHA ObITh
60nbLUe TEeKyLLUEi LeHbl 3TUX KHU Ha 20%, a HoBast
LieHa Nt0B0IA KHUrK NO Apyroi Teme J0/KHA 6bITh
paBHa ee TekyLLeil LeHe. Pesynsrar ucnonHeHus
3anpoca cM. Ha puc. 5.30

JIMCTHHI ="——————H

SELECT
title_id,
type,
price,
CASE type
WHEN “history’
THEN price = 1.10
WHEN ‘psychology’
THEN price = 1.20
ELSE price
END
AS “"New price”
FROM titles
ORDER BY type ASC

title_id ASC;

title_id type price New price
T06 biography 19.95 19.95
T07 biography 23.95 23.95
T10 biography NULL NULL
T12 biography 12.99 12.99
T08 children 10.00 10.00
T09 children 13.95 13.95
T03 computer 39.95 39.95
T01 history 21.99 24.19
T02 history 19.95 21.95
T13 history 29.99 32.99
T04 psychology 12.99 15.59
T05 psychology 6.95 8.34
T11 psychology 7.99 9.59

Puc. 5.30. Pe3ynbTat MCNONHEHNs 3anpoca,
NpefcTaBNEeHHOro B IUCTUHE 5.30

B BMecTO default result BBI IIOJICTaBUTE,
€CJIM 3aXOTUTE, TO BBIPa)KEHUE, KOTOpOe
IO BaIlleMy PEIIeHUIO NOJDKHO OBITH pe-
3yJIbTaTOM BbIpaskeHns CASE B IONCKOBOM
opmare, ecyii HI OJHO yCIIOBHE U3 TPYII-
nbl conditionl, condition2, .., condi-
tionN He macT 3Ha4YeHUd true (ecau omIKUsa
ELSE default_result 6ymer omylieHa,
CYB/[] 6yzmeT cq4uTaTh BEIOPAHHOM OIIIIHIO
ELSE NULL);

B BbI BbIOepeTe BCe BHIPAXKEHMUS], YIaCTBYIO-
myue B BeIpakeHuHu CASE B IIOMCKOBOM
¢opmare, 9T06BI OHU 06513 TENHHO OBLIH
OIHOTO W TOTO >Ke THIIa JaHHBIX WU Ta-
KUX TUIIOB TAHHBIX, KOTOPbIe MOTYT OBITH
HesIBHO MpeoOpa3oBaHbl B OJJUH U TOT XKe
TUII JaHHBIX.

Beipaskenue CASE B TouCKOBOM (popMmare BbI-
YUCIAET KOKI0€ U3 JIOTUIEeCKUX BhIPaKeHUN
conditionl, condition?, ..., conditionN: cHa-
qayia conditiond, motom condition2... u T.1.
IO TeX IIop, ITOKa B pe3yJsibTaTe He OyIeT I0-
Jy4eHo Jorudeckoe 3Havenue truth. Korma
JKe 9TO 3HaYeHre OyIeT TOCTUTHYTO Ha HEKO-
eM yCJIOBUH conditiona, mpu koTopoM 1<a<N,
BbIpakeHHe CASE BbIIACT B Ka4eCTBe pe3ysbTa-
Ta 3Ha4eHue resulta. Eciu Beck Habop ycio-
BUM conditiont, conditionZ, ..., conditionN
6ymeT mpoCMOTpeH, a 3HaueHue truth moctur-
HYTO He OyzeT, BipakeHue CASE BBIIACT B Ka-
4gecTBe pesynbrarta default_result (v 3Ha-
genue null; cm. muctur 5.31 u puc. 5.31).

WwmeitTe B BUAYy, 4To B 3aBucumocTy ot CYB[]
BblpaXeHne CASE B MOWUCKOBOM (hopmare
MOXET N0 JOCTUXKEHMM NepBOro pesynbrata
KaK MpOAO/MKMTL PaboTy U PaccMoTpeTb BCe
oCTanbHble NpeanoxeHus WHEN 1 COOTBET-
CTBYHLUME YCNOBMSA, TaK W OCTaHOBMTbCS.
B cBAi3M ¢ 9TMM Bam crefdyeT NpefoTBPaTUTDL
HeXenarenbHble No604HbIe 3PDEKTbI TMNA
JIeNIeHNs Ha HOMb NP BbIYUCNEHUN BbIpAXeE-
HWA, 00 KOTOPbIX AEN0 He [O/MKHO 6blf10
JOWTW, KaK BaM MO0 NOKa3aTbCs, UCXOAR U3
NpeanonoXeHus, 4TO BbipaxeHue CASE pa-
60TaeT [0 NepBOro pesynbrara.
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BbipaxxeHue CASE MOXHO NMPUMEHATb Tam,
“ r4e UCMoMb3yeTcs Kakoe-nmbo BbipaXeHue, B
4acTHOCTK B npeanoxeHuax SELECT, WHERE,
ORDER BY.

BbipaxxeHne CASE NOMOXET m3bexarb OLun-
“ 60K, CBA3AHHbIX C [Ie/IEHNEM HA HOJb:

CASE

WHEN n <> 0 THEN expr/n
ELSE 0O

END

BbipaxeHue CASE B MPOCTOM (hopMaTe MOX-
" HO MPEACTaBNATh KaK YMNPOLEHHYH 3anuch
CNefyIoLLero BuIpaXeHNA CASE B NOUCKOBOM

thopmare:
CASE
WHEN comparison_value = valuel
THEN result1
WHEN comparison_value = value?2
THEN result2
WHEN comparison_value = valueN

THEN resultN
[ELSE default_result]
END

CYBO Microsoft Access He noaaepxuBaet

Q, BblpaXeHue CASE, noatomy Ans 3anycka
B 9TOM cpefe 3anpocoB, NPeAcTaBNeHHbIX
B nuctuHrax 5.30 u 5.31, Bam npugetcs
BMECTO BblpaXeHus CASE MCnonb3oBaTb
(PyHKUMIO Switch(conditionl, resultt,
condition2, result?2, conditionN,
resultN) W, COOTBETCTBEHHO, 3aMEHUTb
B TEKCTAX YKa3aHHbIX 3anpOCOB BbIPAKEHMS
CASE cneaylowmmMm:

B Switch(
— type IS NULL, NULL,
— type = "history’ , price = 1.10,
— type = 'psychology’ , price = 1.20,
— type IN ('biography’,
— type = ‘children’ ‘computer '),
price) — ang nuctuHra 5.30;

B Switch(
— sales IS NULL,
— "Unknown’
— sales <= 1000,
— 'Not more than 1,000,
— sales <= 10000,
— 'Between 1,001 and 10,000,
— sales <= 100000,
— 'Between 1,001 and 100,000,
— sales <= 1000000,
— 'Between 1,001 and 1,000,000,
— sales > 1000000,
— 'Over 1,000,000") — ana nuc-
TuHra 5.31.

Jinctunr 5.31. Mepedncnutb B NOpsAAKe BO3pacTaHus
06bEMOB NPOAAXK MAEHTUUKATOPbI KHNT,
Y4UTbIBAEMbIX B HaLLEl 6a3e faHHbIX, C Pa36MBKOIA
no KaTeropusim 06beMOB NPOAAX

E=——————— JINCTHHI §E§|
SELECT
title_id,
CASE
WHEN sales IS NULL
THEN “Unknown’

WHEN sales <= 1000
THEN 'Not more than 1,000°
WHEN sales <= 10000

THEN 'Between 1,001 and 10,000’

WHEN sales <= 100000

THEN 'Between 10,001 and 100,000°

WHEN sales <= 1000000

THEN ‘Between 100,001 and
1,000,000

ELSE "Over 1,000,000°

END

AS "Sales category”
FROM titles
ORDER BY sales ASC;
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title_id Sales category

T10 Unknown

T01 Not more than 1,000

T08 Between 1,001 and 10,000

T09 Between 1,001 and 10,000

T02 Between 1,001 and 10,000

T13 Between 10,001 and 100,000
T06 Baetween 10,001 and 100, 000
T04 Between 10,001 and 100, 000
T03 Between 10,001 and 100, 000
T Between 10,001 and 100, 000
T12 Between 100,001 and 1,000,000
T05 Between 100,001 and 1,000,000
T07 Over 1,000,000

Puc. 5.31. Pesynbrar ucnonHeHus 3anpoca,
npefcTaBneHHoro B nUcTuHre 5.31

CYBM Oracle 9i nogaepXxnBaeT BbipaXKeHue
CASE B npocToM chopmare, no3TomMy B cpe-
ae Oracle 9i 3anpoc n3 nuctuHra 5.30 6y-
[eT BbINONHEH 6€3 Npo6yieM B TOM BuAe,
Kak OH ecTb. Ho ecnun Bbl paboTaeTe B cpeae
CYb[] Oracle 8i, To ang 3anycka 3anpoca u3
nucTtuHra 5.30 npuaeTcsa BHOCUTb B HEro
W3MEHEHUS: UMM 3aMEHWUTb BbIPAXEHUE
CASE B npocToM chopmate MoaxoAsALum
BbIpaXXeHWemM CASE B NOUCKOBOM (popmare
(CM. BblLIE MpUMeYyaHue B 3TOM pasfene),
WAW  WUCMONb30BaTh  (hyHKUMIO DECODE
(comparison_value, valuel, resultl,
value?2, result?2, .., default_-
result) cneaytowum o6pasom:

DECODE(type,

— NULL, NULL,

— ‘history’, price = 1.10,
—  'psychology’, price = 1.20,

— price)

Ecnu Bbl pabotaete B cpene CYB[ Post-
greSQL, To Ans UcnoNHeHMs 3anpoca, npef-
CTaBneHHoro B nuctuHre 5.30, npupercs
npeo6pas3oBarb YuCNa C NNaBatoLLen TOYKOM
B TUN JaHHbIX DECIMAL. Moapo6Hee 0 TOM,
KaK BbINONHATb NOLO6GHbIE NPeo6pasoBaHns,
yuTaiite B pasgene «[peobpazoBaHune TUMNOB
JaHHbIX ¢ nomoLbto chyHKumn CAST()» aTon
rnaebl. B TeKCT BbIPOXEHNIA ANs BbIYMCIEHMS
HOBbIX LIeH, OTHOCALLMXCA K paccmarpueae-
MOMY 3anpocy, NpuaeTcs BHECTW CNeaytoLLue
N3MEHEHNS:

B price » CAST((1.10) AS DECIMAL);
m price = CAST((1.20) AS DECIMAL).
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Mposepka Ha 3Ha4yeHus null
C MCNONIb30BAHUEM (PYHKLUU
COALESCE()

Oynxrus COALESCE( ) BbImaeT mepBoe BhIpa-
JKeHMe, He ABAIONeecd 3HadeHueMm null,
KOTOpPOE OHa BCTPETUT IPHU MPOCMOTPE CBO-
WX apryMeHTOB cjeBa HampaBo. OyHKINIO
COALESCE() wamie Bcero NpUMEHSIOT OJIs
TOT0, YTOOBI B Pe3y/IbTaTax 3allpOCOB BMECTO
sHadenuil null mokaspiBaTh Kakoe-HUOYIb
crenuaabHoe o6o3Havenue. [lejo B TOM, 9TO
HEKOTOPBIX MOJIb30BaTesell 3HaueHne null
cMyiaetr. IHTepecHO OTMETHTD, 94TO PYHK-
st COALESCE(expr1, expr2, expr3)—oato He
60Jtee ueM yIpoIreHHast popma CIemyrole-
ro BeIpakeHust CASE B mouckoBoM opmare:
CASE
WHEN expr1 IS NOT NULL THEN expri
WHEN expr2 IS NOT NULL THEN expr2
ELSE expr3
END

OTo6paxeHue nepBoro HanAeHHOro
3Ha4yeHus, He sBNAOLErocs
3HayeHuem null

Hamewaraiite COALESCE(expri, expr2,..).

IIpenmnosnaraercs, 4To:

W BMeCTO expr1, expr2,... Bbl IIOJCTABUTE He-
00X0IMMO€ KOJIMYeCTBO BBIPAKEHUH, pas-
NeJIEHHBIX 3aIISITHIMU;

B BBl BbIOepeTe BCe BBIpAKEHHS e€xpr,
expr2, .., 9ToObI OHU 00I3aTENHbHO OBLIN
OIHOTO U TOIO K€ THUIIA JAHHBIX WU Ta-
KMX THUIIOB JAHHBIX, KOTOPbIE MOKHO He-
SIBHO TIpe0Opa3oBaTh B OIVH U TOT XK€ THII
IAHHBIX.

Oynxnusa COALESCE( ) BeImacT mepBoe BbIpake-
HUe, He ABJIsIONeecst 3HaueHreM null, kotropoe
OHa BCTPETHUT IIPU IPOCMOTPE U BIYUCIEHUN
CBOMX apI'yMEHTOB B ITOPSIIKe CJIeOBAHIS UX
cieBa HampaBo. Eciu Bce BeipaskeHust expr,
expra,... okaxyrcs sHaveHusMuU null, pyHxmms
COALESCE() Tosxe Boimact 3Hayenue null (cm.
suctudr 5.32 u puc. 5.32).

®YHKUMIO COALESCE() MOXHO WUCMONb30-
" BaTb TaM, e MPUMEHAETCA KaKoe-nbo Bbi-

paXxeHne, B YaCTHOCTW B MNPeANOXeHUAx

SELECT, WHERE, ORDER BY.

CYB[ Microsoft Access He noaaepxusaet
hyHKUMIO COALESCE( ), MOSTOMY Ans 3amycka
B 3TOM Cpefie 3anpoca U3 nucTuHra 5.32 sme-
CTO (hyHKUMKM COALESCE() npuwpetcss uc-
nonb30BaTh PYHKUMIO Switch(conditionT,
resultl, condition2, result?, ..,
conditionN, resultN) W, COOTBETCTBEHHO,
3aMEHNTb B TEKCTE YKA3aHHOM0 3anpoca (OyHK-
Um0 COALESCE() cneaytoLwnm BbIpaXeHUem:

Switch(state IS NOT NULL,
— state IS NULL, 'N/A")

CYB[ Oracle 9i noagepXxuBaeT yHKLUIO
COALESCE(), noatomy B cpepe Oracle 9i 3a-
Mpoc M3 NUCTUHra 5.32 6yneT BbINOSIHEH 663
npo6nem B TOM BUAE, Kak OH ecTb. Ho ecnu
Bbl paboTaete B cpeae CYB/ Oracle 8i, 0 ans
3anycka 3anpoca u3 nucTuHra 5.32 npugetcs
BHOCUTb B HEr0 W3MEHEeHMs: BMECTO (OyHKLMM
COALESCE() NPUMEHNTb hyHKUNIO
NVL(expri, expr2), Kotopas npuHMmaet
TOMbKO AiBa aprymeHTa (ECNn Hafo 3aMEHUTb
Takoe BbIpaXeHue, roe y  YHKLUN
COALESCE() 6onble ABYX apryMeHTOB, B
cpeae CYB[ Oracle 8i cnefyet ncnonb3osath
BbIpaXeHne CASE).

B 3anpoce 5.32 MOXHO NPUMEHNUTb PYHKLMIO
NVL(), Hanpumep:

NVL(state, 'N/A")

state,
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Jinetunr 5.32. Pacnevatatb MAEHTUUKATOPSI

1 MecTa HaxoXaeHus uaaatenen, y4nTbIBagMbIx

B HalLiei TUNOBOM 6a3e [aHHbIX, HO TaK, 4TO6bI

MpY HaNU4MN y KaKoro-HUOyab n3aarens B cronéue
state (wTar) 3Ha4eHus null B pacneyarke BMeCTo

Hero cToano N/A. Pesynbrat UCMNONHeHUs 3anpoca

CM. Ha puc. 5.32

Fieee—————— ot ———————p
SELECT
pub_id,
city,
COALESCE(state, 'N/A") AS “state”,
country

FROM publishers;

pub_id city state country
PO1 New York NY USA
P02 San Francisco CA USA
P03 Hamburg N/A Germany
P04 Berkeley CA USA

Puc. 5.32. PesynbTat MCNonHeHNs 3anpoca,
NpefCcTaBNeHHOro B IMCTUHTE 5.32

CpaBHeHMe BbIpa)KeHuii ¢
nomowbio (pynkuyuu NULLIF()

Oynxuusa NULLIF() cpaBHUBaeT ABa BhIpake-
HUS, SIBJISIIOIIMECS ee apTyMeHTaMU, U BbIIa-
eT Ha BBIXOJIE:

m 3uadenue null, ecyiu 9TU BBIPAKEHUSI paB-
HBL (TO €CTh COBIAJAIOT B KaKOM-IHOO
3apaHee OIIpe/ieJIeHHOM CMBICIIE);

B [epBO€ U3 OTUX JBYX BBIPaKEHUH, eCIu
OHU He PaBHBL.

CaMmblit pacipocTpaHEeHHBIN BAPUAHT UCTIONb-
3oBanus pynkiyu NULLIF(): sHaveHne null
BBOJIMTCS B TO MECTO, Ky/ia IOJDKHO OBITH BBe-
IICHO IPYroe 3HadyeHue, KOTOpOoe Ha JTaHHBIN
MOMEHT WJIN/Y HEU3BECTHO, WIN/U HeIOCTYII-
HO JUISI pacIIO3HaBaHUs], WIH/H YTEPSHO.

HekoTopble IporpaMMUCTBI He JTIOOST IpU-
MeHATh 3Hauenue null B kauecTBe cj10Ba-3a-
menutenst. [loaromy BMecTo 3HaveHus null
OHH TPEINOYUTAIOT, CKaXKeM, YUCIIO —1 uiau
crpoky 'N/A" (Beipakenus not applicable nnu
not available mepeBomsTCS Kak «He TOTUTCSI»,
«HET B HAJUIUU» WIA «HE OIPEMIeIeHO»).
3mech BayKHO MOHUMATh, 94TO Bce CYB]] nme-
IOT OYeHb YeTKUEe MHCTPYKIHH O TOM, KaK
obparratscst co 3HaveHussMu null. Vimenno
MTO3TOMY BeChbMa JKeJTaTeIbHO IPeobpa3oBaTh
OTCYTCTBYIOIIIVE 3HAYCHUS], KOTOPBIE JOJDK-
HBI OBITH OTIpeieJIeHbI TI0JIh30BATeNEM, B 3HA-
vyenus null. Ecu 651 Bam, K mpumepy, moHa-
IO6IITOCH BHIYHCIUTD CPelHee 3HaUeHME Ka-
KOro-HUOY b cTONONA, COCTOSIIEr0 U3 TaH-
HBIX, OIIpeJieJIsieMbIX II0JIb30BaTeJIeM, TO IIPU
YCJIOBUH, UTO MTOJIB30BATETH BBOIII —1 BCsI-
KWi1 pa3, Korjga eMy ObUIO HEM3BECTHO Bep-
HOe 3HaYeHUe, a Bbl HaXOIWIN OblI CpemHee
cpenu 3HaYeHUI eUHUIIBI C OTPULIATETHHBIM
3HAKOM, TIOJTYIHJICSI ObI HEBEPHBII PE3YIIbTAT.
Ilepen BbIUMCIEHHEM CpefHEr0 OTpHUIA-
TeJbHBIE YHCIA Hafo Kak-To yOpaTe. Bor
3mech BaM u npuroautcs ynxumst NULLIF(),
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KoTOpast mpeobpasyer —1 B 3Havenus null,
nponymerasle CYB]l mpu pacdere cpeqHero
apu(pMeTHIECKOro.

B nHexoTopom cmbicite pynkiust NULLIF() ecth
He 6oJ1ee 1eM COKpalleHHOe 0603HaYeHNe Ofi-
HOTO BbIpakeHUsI CASE B IIOMCKOBOM (hopmarte,
auMenHO: pynxnusa NULLIF(expri, expr2) ak-
BHUBAaJICHTHA Bpra)KeHI/IIO
CASE
WHEN expri1 = expr2 THEN NULL
ELSE expri
END

OTto6paxenne 3Hayenus null B cny4vae
3KBMBAJNIEHTHOCTH [ABYX BbIPaXEHMil

Hamnewaraiire NULLIF(expr1, expr2).

IIpenmomnaraercs, 9To:

B BMeCTO expr1u expr2 Bbl IOJICTABUTE BbI-
pa’XeHus1, KOTOpPbIe€ XOTUTE CPABHUTD;

B BMecTO expr2 Bbl He OyeTe MOICTABIATh
smarepan NULL.

Oynxnusa NULLIF() cpaBHUBaeT 3HaUYeHUS
expriu’ exprz, ABJIAIOLIMECs ee apIYMEHTaMU,
¥ BBIZIaeT Ha BbIXO/ie (CM. TuCTHHT 5.33 1 puc.
5.33):

m 3navenwue null, eciu 3TH BBIpaXKeHUs CO-
BIIAMIAIOT;

B 3HaveHUe 6’pr7, €CJIN OTU BBIPpA’KEHU S HE
COBITAQIAIOT.

Juetunr 5.33. Cton6ey contract Tabnuubl titles
HaLLel TMNoBOW 6a3bl AaHHbIX COAEPXKUT HOfb,

€CMNN ANsl KHUIW, KOTOPO COOTBETCTBYET CTPOKa,

He CyLLecTBYyeT POpManbHOro KOHTPakTa. [oMeHATb
HY/NM Ha 3Ha4eHns null. HeHyneBble 3Ha4eHUs

He O/KHbI 6bITb M3MEHEHb! 3TUM 3aNpPOCOM.
Pesynbrar ucnonHeHns sanpoca cm. Ha puc. 5.33

Ei——— Nictiir ————'
SELECT

title_id,

contract,

NULLIF(contract, 0) AS
contract”
FROM titles;

“Null

title_id contract Null contract
T01 1 1
T02 1 1
TO03 1 1
T04 1 1
T05 1 1
T06 1 1
T07 1 1
T08 1 1
T09 1 1
T10 0 NULL
T11 1 1
T12 1 1
T13 1 1

Puc. 5.33. Peaynbtar ncnonHexus 3anpoca,
NpeACTaBNEHHOr0 B IUCTUHIE 5.33
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OYHKUMO NULLIF() MOXHO WUCMONb30BaTh
Be3fe, e NPUMEHSETC Kakoe-nm6o Bbipa-
)KEHUE, B YACTHOCTW B MpPEANOXEHNsX SE-
LECT, WHERE, ORDER BY.

CYB Microsoft Access He moamepxmuBaeT
byHKUMO NULLIF(), noaToMy Ans BbINOM-
HeHMs B 3TOI cpefe 3anpoca W3 NUCTUH-
ra 5.33 Bam npupetcs BMeCTO (DYHKLUM
NULLIF() npuMeHnTb cPyHKUM0 IIf(expri
= expr2, NULL, expri) W, COOTBETCTBEH-
HO, 3aMEHUTb B TEKCTE YKa3aHHOro 3anpoca
yHKUMO NULLIF() cneaytoLlen:

IIf(contract = 0, NULL, contract)

CYB[L Oracle 9i nopnepxmBaeT (yHKLMIO
NULLIF(), no3TOMY B 3TOil cpefe 3anpoc u3
nuctuHra 5.33 6yaeT BbINonHeH 6e3 npobnem
B TOM BUJIE, KaK OH ecTb. Ho ecnm Bbl pa6oTa-
ete B cpeae GYB[ Oracle 8i, To ans 3anycka
3anpoca 13 nucTuHra 5.33 npuaetcs BHOCUTL
B HEro WM3MEHEHMs: BMECTO (PYHKLMM
NULLIF() npumeHuTb CASE.

B 3anpoce 5.33 MOXHO MCNONb30BaThb CASE,
Hanpumep:
CASE
WHEN contract = 0 THEN NULL
ELSE contract
END




(YMMHPORAHHL

H [PYNMHPORKA 4AYHILIX

Ipenpimy1rias r1aBa 6pU1a MOCBSIIIEHA CKAISP-
HBIM (PYHKINSAM — TAKAM, KOTOPBIE 3aaHbI Ha
3HAYE€HUSX OOHOM OTHEIbHO B3ATOM CTPOKH.
Hacrosmas rraBa 3HaKOMUT ¢ (PYHKIUSAMI
arperatos, WIH azpezarnHbiMil PyHKYUSMU, WIH
(pyHKIISIME, apryMeHTaMH KOTOPBIX SIBJISTIOT-
Cs1 TPYTIIBI CTPOK, Ha3bIBaeMbIe azpezarnamul, 1
Ha BBIXOZ€ KOTOPBIX BCETAA OOHO-€qUHCTBEH-
HOe pe3foMupyIolliee 3HaYeHne. B onuH arpe-
raT Bbl, IO CBOEMY YCMOTPEHHUIO, MOXKETE
BKJIIOYUTD IIPOU3BOJIBHOE KOJIMYECTBO CTPOK,
KOTOPO€ MOKET COCTOATH U3:

BCEX CTPOK MTPOU3BOIHHOM TaOITHIIBI;

TOJIBKO CTPOK, 3aJJaHHBIX HEKUAM IIpEeMIJIO-
>kenneM WHERE;

B TOJILKO CTpOK, CO3O0aHHBIX HEKUM Hpen—
noxenuem GROUP BY.

HesaBucumo OT TOro, CKOJIBKO IMEHHO CTPOK
BBI BKJIIOYHUTE B CBO¥ arperar, arperaTHas
yHKIUA BBIOACT IUISI HETO TONHKO ONHO
3Ha4YeHUe, HalIpUMep CTaTUCTHIeCcKoe (CyM-
Ma, MHHHMYM HIJIX CpefiHee).

B maHHOIT T1aBe MOMUMO COOCTBEHHO arpe-
raTHBIX GyHKIUHE SQL oTnenpHO paccMatpu-
BAIOTCA [1Ba NPeIIoKeHnd KomaHabl SELECT:
® GROUP BY —rpynmupyer cTpoxu;

® HAVING — pruIbTpyeT rpymIIbl CTPOK.
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Tabnuua 6.1. ArperatHble (hyHKLNN

PyHKUMA PesynbTtat

MIN(expr) MuHUManbHOe 3HayeHue B expr

MAX (expr) MakcumanbHoe 3HaveHue B
expr

SUM(expr) Cymma BCEX 3HAYEHUN B expr

AVG(expr) CpenHee Bcex 3HaYeHWU B expr

COUNT(expr) Yucno Bcex 3HA4YeHWUn, He AB-
naWmxes 3HaveHnamm null, B
expr

COUNT(*) Yuncno CTpoK B NPOU3BOSbHOM

Tabnuue nnu Npov3BosibHOM Ha-
60ope CTpoK

WUcnonb3oBanune
arperartHbIX IYHKLUI

CrangaprHble (QYHKIUN arperaToB s3bIKa
SQL nepeunciiens: B Tab. 6.1. [IpuBenem mx
OCHOBHBIE XapaKTEePUCTUKH:

TIOZT €XP TIOAPa3yMeBaeTCsl He TONbKO HaH-
MeHOBaHUe (3aroJIOBOK) HEKOero croibria
OIIpefieJIeHHON TabGIUIIbl, HO U KaKOM-
HUOYOb JUTEpPa, IPOM3BOJIbHAS (DYHK-
M WIM KOMOMHAIMS 3aTOJIOBKOB CTOJI-
6110B, TUTepasIoB, (PYHKIIUI U CBSI3BIBA-
IOIIAX BCE 3TO B €UHOE IeJI0e Olepa-
TOPOB;

006J1aCTH OIpeeIeHnsT arperaTHbIX QyHK-
LM COBIAfAIOT He BCErya;

dyuxumm SUM() u AVG( ) omperniesieHbI TOJb-
KO [IJI YHACJIOBBIX TUIIOB JaHHBIX;

dyuxumm MIN() u MAX() ompenesneHbI A1
CUMBOJIbHBIX ¥ YMCJIOBBIX THUIIOB JaH-
HBIX, a TaK)Ke IJIS TUIIOB JaHHBIX JaThl
U BpeMeHU;

dymkimm COUNT (expr) u COUNT(+) omperme-
JIEHBI [II51 BCEX TUIIOB TaHHBIX;

BCe arperaTHble (PYHKIUH, 32 HCKIIIOYeHH-
eM COUNT(+), urHopupytot 3Hadenwus null,
HO BBI BCET/Ia MOJKeTe TIOCPENCTBOM (DyHK-
uun COALESCE() mopcTaBUTh B apTyMeHT
no0oi1 arperatHoit QyHKIMHE BMecTo null
MIPOM3BOJIbHOE 3HaYeHwMe (cM. pasner «[Ipo-
BepKa Ha 3HaueHust null ¢ ncop30BaHEM
¢ynxumrn COALESCE()» B rase 5);

ynxuu COUNT (expr) u COUNT(+) HuKOT-
Ia He OAOT Ha BbIXOHe 3HadeHus null,
a MOTYT BEPHYTb TOJBKO HATypaJIbHOE
9KCII0 (IIOJIOKUTEBHOE TIEI0€e) UIN HOJIb
(Bce ocTayibHBIE arperaTHble (PYHKINH TOXKe
MOTYT IATh Ha BbIXofe 3HaueHue null, eciu,
CKa)KeM, arperaT He COOEP)KUT HU OTHOU
CTPOKH WJIH COJIEPIKUT CTPOKH, BKITIOYAIO-
1Y€ TOJAbKO 3HadYeHus null);
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IUISL TOTO ITOOBI arperupoBath (TO eCTh
cobpaTh B OJTHOM arperare) pa3andHbIe
3HAYEHUs], CJIEAyeT IPUMEHUTD IIPEMIIOKe-
nue DISTINCT (cm. paspen «Mckmodenne
IMOBTOPHBIX 3HAYEHU C [TOMOIIIBIO TIpPefi-
noxxenus DISTINCT» B aToii riiase);

arperaTHble GYHKITUU ACTO IPUMEHSIIOT
BMecTe ¢ mpenioxkenreMm GROUP BY (cm.
paszen «I'pynnupoBaHue CTPOK C HCIIOJIb-
soBaHueM npemnoxernus GROUP BY» B
3TOI I1aBe);

9TO06BI OTPAHUYUTH MHOKECTBO CTPOK,
KOTOpbIe MOTYT IPUHSTH YIaCTHE B arpe-
IaTHBIX BHIYUCIIEHUSX, CIIEy€eT UCIIOIb30-
BaTh mpemyioxenue WHERE (cM. pasgen
«OUIBTPANHS CTPOK C TOMOIIIBIO TIPEIITO-
sxeauss WHERE» B riiase 4);

3arOJIOBKH II0 YMOJIYaHUIO [IJIsI CTOIOI0B
TI0]] arpeTaTHbIe BBIPAKEHNUS OTIPeIeTISIIOT-
cst BI6opoM koHkpetHo# CYB], moato-
MY, 4TOOBI He II0JIAraThCs Ha 9TH 3ar0JIOB-
KH, CJIeflyeT IPUMEHUTH IIpefisioxKeHre AS
¥ HasBaTh pe3yJIbTUPYIOMUil cTonber]
NPUHYAUTEIBHO (cM. paspen «CosmaHue
IICEeBIOHUMOB CTOJOLOB C IOMOIIBIO
npemtokenust AS» B r1aBe 4);

HIKAaKO€ arperaTHoe BBIPAKEHUE He MOYKET
TIOSIBUTHCA B ITpenyioskeHnu WHERE. Harmpu-
Mep, ecii ObI BaM MTOHATOOMIOCH HATITU
Cpenu KHUT, YYUThIBAEMBIX B HaIllel TU-
IIoBOY 6a3e JaHHBIX, TAKYIO, 00BEM IIPO-
IaXk KOTOPOI 6bLT OBl MaKCHMaJIeH Cpefyu
BCeX KHUT HaIllei 6a3bl, IEMOHCTPHPYEMOe
IIpUMeHeHUe arperaTHo yHkuuu MAX()
6bLI0 ObI HEBEPHBIM:
SELECT title_id

FROM titles

WHERE sales = MAX(sales);

nmo60e mpemtokerne SELECT mommkHO co-
AOE€p’KaThb WM HeEarperaTHbl€ BbIpA’KE€HUSA
(ckassipHBIe BBIPpaXXKEHHS, TO €CTh Te, KO-
TOpBIe pabOTAIOT CO CBOMMU apryMeHTa-
MU CTPOKa 32 CTPOKOI1), MJIN arperaTHbIe

BBIP)XEHUS, HO He Te ¥ IpyTue OTHOBpe-
MeHHo. Hampumep, eciiz 651 BaM mOHa-
IDOOMIJIOCHh HAVITH CPefH KHUI, YIUTHIBA-
eMBIX B Halllell TUIIOBOHU 6a3e MaHHBIX,
TaKyIo, 00beM IPOIa’K KOTOPOUL 6B ObI
MaKCHMaJIbHBIM CPeId BCEX KHUT HaIIlei
6a3bl, IEeMOHCTPUPYEMOe TPUMEHEHHE ar-
peratHoi ¢yHkunu MAX() 6bUTO 6BI He-
BEPHBIM:

SELECT title_id,
FROM titles;

MAX(sales)

€IVHCTBEHHBIM UCKJIIOYE€HUEM U3 IIpefibl-
OyILIero mpaBuja SIBJISAETCA TO, YTO B Ofl-
HOM npenyokeHnu SELECT MoxxHO nTprMe-
HSTb U arperaTHble, U HearperaTHble BbI-
paskeHUsl, HO TOJIBKO IJIsI T€X CTONOIOB,
110 KOTOPBIM ITPOBOAUTCS T'PYIIHUPOBKA,
IIpU4eM B 3TOMH e camoll komaHze SELECT
(cM. pasgen «I'pynmnupoBaHue CTPOK C UC-
rrosib3oBaHueM npemtokeranss GROUP BY»
B OTOM JKe TJIaBe). Hanpumep, cienyromuit
3aMpoc BIIOJTHE JOIYCTHAM:

SELECT type, SUM(sales)
FROM titles
GROUP BY type;

B OJJHOM U TOM >Ke npenjioxxeHuu SELECT
MOXXHO IPUMEHSITH 00JIee OHOro arpe-
TaTHOTO BBIP@)KEHMUS, HAl[pUMep:

SELECT MIN(sales), MAX(sales)
FROM titles;

arperaTHbIe (QDYHKIMY HeTb3st BKIIA/[bIBATh
OpyT B Apyra. B wacTHOCTH, cilemyloliee
pUMeHeHwue arperaTHoi pyHkuuu AVG( )
6BLI0 ObI HEBEPHBIM:

SELECT SUM(AVG(sales))
FROM titles;

arperaTHble BEIPGKEHNS MOYKHO IPHMEHSTh
B moxazanpocax (cM. riasy 8). [Ipusemem
BIIOJIHE JIOITY CTUMBIA 3aIIPOC, KOTOPBII Ha-
XOJIUT CPEMIU KHUT, YIUThIBAEMBIX B HAIIIEH
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TUIOBOI 6a3e JaHHBIX, Ty, 00beM IPOJaK
KOTOPO¥ MaKCHMaJIeH:

SELECT title_id, price
FROM titles
WHERE sales =
(SELECT MAX(sales) FROM titles);

M [10/13aIIPOCHI HeJIb3sI MMPUMEHSATh B arpe-
TaTHBIX BBIPAKEHUSX (IOA3aMpocaMm Io-
CBsIIIIeHA TJIaBa §), TO eCcTh Cienyliee
BBIp@)K€HNE HeJIOITyCTHMO:

AVG(SELECT price FROM titles)

. Mmente B Buay, 4to CYB[ Oracle no3sons-
1@ €T BKNablBaTb arperatHble BbIPXeHUs Apyr
B [pyra, HO TONbKO B 3anpocax ¢ rpynnupoB-
KO GROUP BY. Hanpumep, cnefyowmin 3an-
POC BbIYMCNAET CPEAHWUA  MAKCUManbHbIN
06beM NPOJAX N0 BCEM TWUNAM (Temam) KHur,
Y4UTbIBAEMbIX B HaLLEN TMNOBOW 6a3e faHHbIX.
Mpwn BbINONHeHUM aToro 3anpoca CYB[ Oracle
CHayana BbI4MCNAET BHYTPEHHWIA (BNIOXEHHbIN)
arperat MAX(sales) Ans rpynn  CTPOK,
OnpefenieHHbIX CToN6LOM type, M0 KOTOPOMY
OCYLLECTBNIAETCA PYNNMUPOBKA, a NOTOM eLLie pa3
arpernpyeT nomnyyeHHble Pe3ynbTaThl BIOXEH-

HOW arperaTHoi oyHKLmK:

SELECT AVG(MAX(sales))
FROM titles
GROUP BY type;

CYBJ MySQL 4.0 n 6onee paHHUX Bepcuii He
noAJepXnBaeT Nof3anpocsl.

Kommepyeckue CYB[ npegoctasnsitoT, nOMMMO
PacCMOTPEHHbIX, He BXOAALLMe B cTaHaapT SQL
arperatHble (OYHKLWW, HanpumMep A8 BblYuchne-
HWS JONOSHUTENbHBIX CTATUCTMYECKWX NOKa3a-
Teneil, CKaxem, CpeJHeKBapaTUiHOr0 OTKMO-
HeHMs (KOpeHb KBaApaTHbIA U3 [uUCnepcum).
Ecnun Bbl XOTUTE Kak creayeT pa3obparbes ¢
JOMONTHUTENbHbIMM arperatHbIMN OYHKLUSMI
Bawen CYB[, opraHuayiTe nouck B ee AOKY-
MeHTaUuM no Knyam «aggregate functions»
u «group functions» (arperatHble PyHKLMM 1
rpynnoBble yHKLMK).
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Monck MuHumyma
nocpeacTsom
thynkuuun MIN()

Yro6Bl HAUTH MUHHAMYM II0 IIPOU3BOJIEHO-
MY MHOYKECTBY 3HaU€HUIT, IPUMEHSIOT arpe-
raTHyIO QyHKImo MIN().

Mouck MMHMMYMa cpean NPOU3BONIbHOMO
MHOXECTBA 3Ha4YeHui

Hamnewaraiite MIN(expr).

IIpenmomnaraercs, 9To:

B BMECTO X0/ BbI IOACTAaBUTE 3aTOJIOBOK
CTONOLA, JINTEePaJ YUIN BbIpaXKeHUe, I
3HAYEHUH KOTOPBIX XOTUTE HAUTHU MU-
HUMYM;

B BB [IOJTYYUTE Pe3y/IbTAT ITOM (PYHKIUY B
BUl€ 3HAYEHUS TOTO K€ THIIA JaHHBIX,
9TO U eXPr.

JIuctunr 6.1 u puc. 6.1 1eMOHCTPUPYIOT TEKCT
KOMaH/Jl U Pe3yIbTaThl CPa3y HECKOJIbKUX
3aIpOCOB, IPUMEHSIOIINX arperaTHyo QpyH-
xuio MIN(). IlepBblit 13 3TUX 3aIIPOCOB BbI-
IaeT Ha3BaHHE CaMOU IelleBON KHUTHU W3
BCeX, YYUTBIBaeMbIX B Hallle}l TUIIOBOM 6a3e
TAHHBIX. BTOpOI 3aIIpoC BBIJAeT caMyIo paH-
HIOIO JIaTy IyOJIMKAallMHM IO BCeM KHUTaM,
YYUTBIBa€MBIM B HaIlleil TUIIOBOY 6a3e JaH-
HBIX. TpeTHn#l 3ampoc HaXOOUT CpPefy BceX
KHHT B 6a3e TaHHBIX, TEMOU KOTOPBIX SIBJISI-
eTCsl UCTOPHUS, Ty, Yeil 00beM B CTpaHHUIAX
MHUHHUMAaJeH, U BbIIaeT 3TO CaMoe YHCIIO
CTpaHUII.

JucTunr 6.1. HeckonbKo 3anpocoB ¢ NPUMEHeHNeM
(hyHKumm MIN( ). Pe3ynbraTbl BbINOMHEHWUS INCTUHA
CM. Ha puc. 6.1

SH=—————— Nuctnur §E§|

SELECT MIN(price) AS
FROM titles;

"Min price”

SELECT MIN(pubdate) AS "Earliest pubdate”
FROM titles;

SELECT MIN(pages) AS
FROM titles
WHERE type =

"Min history pages”

"history’;

Min price

1998-04-01

Min history pages

Puc. 6.1. Pe3ynetar ucnonHeHums 3anpocos,
NPeACTaBNEHHbIX B IMCTUHIE 6.1
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OYHKUMIO MIN() [ONYCTUMO NPUMEHSTb TOfb-
KO K [JaHHbIM, UMEIOLLMM CedyloLwme TUnbl:
CUMBOJIbHbIE, YUCNOBbLIE W jaTa 1 BPEMS.

Ecnu coyHKuMio MIN() NPUMEHUTD K CUMBOb-
HbIM JaHHbIM, OHA HalgeT Cpean HUX Takoe
3Ha4eHune, KOTOpOe 3alMeT camoe nocnefHee
MECTO B YNOPSL04MBAIOLLEI NOCNE[0BATENbHO-
CTU (CXeME CMMYEHNs CUMBOJIOB) KOHKPETHOI
CYB[ (cm. paspen «CopTupoBka CTpOK C no-
moulsto npeanoxenus ORDER BY» B rnase 4).

MpumeHsaTb npeanoxexne DISTINCT B cove-
TaHWUN C arperaTHol (OyHKUMEeR MIN() 6ec-
CMbICIIEHHO (CM. pasgen «McknioyeHne no-
BTOPHbIX 3HAYEHUI C MOMOLLbIO NPEeANoXe-
Hua DISTINCT» B atoil rnase).

B pasHbix CYB[l CTPOKOBbLIE CPaBHEHUS MOTYT
KaK 3aBMCETb, TaK U He 3aBUCETb OT PerucTpa
CUMBONOB (CM. NpumeyaHme ¢ nomeTtkon DBMS
B pasgene «dunbTpaumus CTPOK C NOMOLLbLIO
npeanoxenns WHERE» rnasbl 4).

lMpn cpaBHEHMW HA PABEHCTBO ABYX CTPOK,
OTHOCALUMXCA K TNy VARCHAR, Bawa CYB[
MOXET AOMNONHWUTL npobenamu cnpasa Ty u3
HUX, KOTOPAsi KOpPOYe, 1 NOTOM CPaBHUTL [Be
CTPOKM YXX€ PAaBHON [A/1MHbI NOCUMBONBHO.
B Takom cnyyae, Hanpumep, CTpoka "Jack'
M CTPOKA 'Jack ' OK&XyTCS paBHbIMU. YTO-
Obl NOHATb, KAK 3TW TOHKOCTU OTPA3ATCH Ha
pa6oTe (OyHKUMW MIN() U OTBETUTb Ha BO-
npoc 0 TOM, KaKyt0 M3 CTPOK 'Jack' wuiu
“Jack " (C AByms npo6enamm Ha KOHLUE)
BblGEPET (PyHKLMA MIN(), 06paTuTech K fo-
KymeHTaumu no Bawen CYB[ unu noakcnepu-
MEHTUPYITE Camu.
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Mouck makcumyma
C UCNONb30BaHUEM
thynkumun MAX()

YroObl HAYITH MaKCUMYM IIO IIPOU3BOJIBHO-
MY MHO>KECTBY 3Ha4eHU, IPUMEHSIOT (PyHK-
o MAX().

Mouck makcumyma cpeau NPoU3BONbLHOMO
MHOXECTBA 3Ha4YeHui

Hamnewaraiite MAX(expr).

IIpenmomnaraercs, 9To:

B BMECTO X0/ BbI IOACTAaBUTE 3aTOJIOBOK
CTONOLA, JINTEePaJ YUIN BbIpaXKeHUe, I
3HAYEHUU KOTOPBIX XOTUTE HAUTU MaK-
CUMYM;

B BB [IOJTYYUTE Pe3y/IbTAT ITOM (PYHKIUY B
BUl€ 3HAYEHUS TOTO K€ THIIA JaHHBIX,
9TO U eXPr.

JIuctunr 6.2 u puc. 6.2 1eMOHCTPUPYIOT TEKCT
KOMaHJl U Pe3yJbTaThbl CPa3dy HECKOJbKUX
3aIpOCOB, IPUMEHSIOIINX arperaTHyo QpyH-
xuuio MAX(). IlepBblii 13 3TUX 3aIIPOCOB BbI-
maetT Ty u3 (paMIUIUI aBTOPOB, YYUTHIBAEMBIX
B HaIlIeil TUTIOBOH 6a3e JaHHBIX, KOTOPast sB-
JIseTcs mocienHed o aindgasury. Bropoii
3apocC BBIAET LIEHBI CAaMOM JEIIEeBOU U ca-
MOW JOPOTOM KHUT U3 BCEX, YIUTHIBAEMBIX B
Halllel TUIIOBO¥ 6a3e IaHHBIX, IUTI0C pa3bpoc
1meH. TpeTHil 3ampoC BBIBOIUT MaKCHMalb-
HBIM BaJIOBOM TOXOI, IIOJIyY€HHBIA Ha KHUTE,
YYUTBIBAa€MOM B HAIlleW TUIIOBOM 6ase maH-
HBIX, TeMa KOTOPOH — UCTOPHS (BaJIOBOII J10-
XOJI, PaBeH IIPOU3BEICHUIO [IEHBI KHUTHU U €€
obbema posiax).

JncTudr 6.2. HeckonbKo 3anpocoB ¢ NPUMEHEHNEM
yHKLUMM MAX( ). Pe3yneTarbl BbINMOSHEHUS CM. Ha
puc. 6.2

SH=———— Nuctnur §E§|

SELECT MAX(au_lname) AS
FROM authors;

"Max last name”

SELECT
MIN(price) AS "Min price”,
MAX(price) AS "Max price”,

MAX(price) -
FROM titles;

MIN(price) AS "Range”

SELECT MAX(price = sales)
AS "Max history revenue”
FROM titles

WHERE type = ‘"history’;
Max last name
0’ Furniture
Min price Max price Range
6.95 39.95 33.00

313905.33

Puc. 6.2. PesynbTaT MCNONHEHNS 3anpoCcoB,
NPeLCTABNEHHbIX B INCTUHIE 6.2
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OYHKUMIO MAX() OMYCTUMO MPUMEHSTh TOMb-
KO K JaHHbIM, UMEIOLLMM CNedytoLmue TUnbl:
CYMBOJIbHbIE, YXCTIOBbIE W AaTa U BPEMS.

Ecnm coyHKUMIO MAX() NPUMEHUTb K CUMBOJTb-
HbIM [JaHHbIM, OHA HAAET CPeamn HUX 3HaYe-
HWe, KOTOpOoe 3ailMeT CaMOe BbICOKOE MEeCTO
B YNOPSAO0YMBAIOLLE MOCNEA0BATENILHOCTH
(cxeme CnNU4YeHUs CUMBOMOB) KOHKPETHOU
CYB[ (cm. paspen «CopTupoBka CTPOK C No-
moLLblo npeanoxenns ORDER BY» B rnase 4).

MpumeHsTb Npeanoxexue DISTINCT B coye-
TaHUN C arperaTHol (OyHKUMER MAX() 6ec-
CMbICNEHHO (CM. pasgen «lcknoveHue no-
BTOPHbIX 3HAYEHUI C MOMOLLbIO NPEeANoXe-
Hus DISTINGT» B aToit rnase).

B pasHbix CYB[] CTPOKOBbIE CPaBHEHMS MOTYT
KaK 3aBUCETb, TaK 1 He 3aBUCETb OT perncTpa
CUMBOMOB (CM. COOTBETCTBYIOLLEE NpUMe-
yaHue ¢ nometkoit DBMS B pasgene «®dunb-
Tpauus CTPOK C MOMOLLbI NPeAsioKeHus
WHERE» B rnase 4).

Mpu CpaBHeHUM HA PABEHCTBO ABYX CTPOK,
OTHOCALWWMXCA K TNy VARCHAR, Bawa CYB[]
MOXeT JOMONHNTL Cnpasa npobenamu Ty U3
HUX, KOTOpast KOPOYe, 1 MOTOM CPaBHUTB [1BE
CTPOKN Y)X& PaBHOW [JIMHbI MOCUMBOLHO.
B Takom cnyyae, Hanpumep, cTpoka ‘Jack’
M CTpOKa 'Jack ' (C ABYMS npobenamu Ha
KOHLE) OKXYTCS PaBHbIMU. YTO6bI NOHATH,
KaK 3TU TOHKOCTM 0TPa3ATCA Ha paboTe (DYHK-
UMM MAX(), W OTBETUTb HA BOMPOC O TOM,
Kakylo U3 CTpoK "Jack' wnn "Jack ' Bbl-
6epet oyHKUNA MAX(), 06paTUTeCh K JOKY-
MeHTauum no Bawen CYB[ unn noakcnepu-
MEHTUPYITE Camiu.
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BblunucnexHne cymmol
¢ nomowbio thynkuum SUM()

Yro6bl HANTH CYMMY (HTOT) IPOU3BOJIBHO-
IO MHOJKECTBA 3HAUEHUI, IPUMEHSIOT arpe-
raTHy1o QyHKIu0 SUM().

Moacyer cymMbl Ha NPON3BOJILHOM
MHOXECTBE 3Ha4YeHMil

Hamnewaraiite SUM(expr).

HPCHHOHaI‘aeTCH, YTO BbI:

B BMECTO exp/ IMOJICTaABUTE 3aT0JIOBOK CTOJI-
611a, TUTEpas WIK BhIpAKEHUE, ISl 3HaYe-
HHUP KOTOPBIX BBl XOTUTE HAUTH CYMMY;

B [OJyYUTE pPe3yabTaT ITONM (YHKIHH
B BHUJI€ 3HAYEHUS], 9bsI TOYHOCTH OyIIeT He
MEeHbIIIe MAKCUMAJIBHOM TOYHOCTH TUIIOB
IaHHBIX, IPIMEHEHHBIX B €XPI.

JluctuHr 6.3 U puc. 6.3 NEMOHCTPUPYIOT
TEKCT KOMAHJI ¥ pe3yJIbTAaThI CPa3y HECKOIb-
KHUX 3aIpOCOB, IPUMEHSIONIINX arperaTHyo
¢ynxnmio SUM( ). ITepBbIit U3 9THX 3aIPOCOB
BBIJAeT CYMMY aBaHCOBBIX ILIATeXell, BbI-
IUIAYeHHBIX BCEM aBTOpaM, YUUTHIBA€MBIM
B HAllle}l TUIIOBOM 6a3e MaHHBIX. Bropou
3aMpOC BBIBOAUT OOIUI 00BEM IMPOmaK
KHHT, ony6aukoBaHHbBIX B 2000 roxy, a Tpe-
THY 3aIIPOC — UTOTOBYIO IIeHy (CyMMapHas
IleHAa), UTOrOBBIA 00BEM Ipopax (cymMma
00BEMOB IT0 BCEM KHUTaM) U UTOTOBBIN Ba-
JIOBOYI TOXOJ (CyMMa II0 BCeM KHUTaM IIpo-
WU3BeJIEHU IIeH Ha 00beM MPOIakK). 3aMeTh-
Te, MEXIY IPOINM, OTHY MaTeMaTHIECKYIO
3aMOpPOYKY, KOTOpasi COCTOUT B TOM, 4TO
CyMMa TIpOM3BeIeHUI BOBCE He MIOJDKHA
OBITh PaBHA IIPOU3BENECHUIO CYMM (MYJIBTH-
IUTMKaTUBHASI W afiIUTUBHAs OIlepaliuy He
KOMMYTATHBHBI).

JInetunr 6.3. HeckosibKo 3anpocoB ¢ NPUMEHEHNEM
pyHKLMM SUM( ). Pe3ynesTarbl BbINOSHEHUS CM. Ha
puc. 6.3

fiee——— lomr——————711
SELECT SUM(advance) AS "Total advances”
FROM royalties;

SELECT SUM(sales)
AS "Total sales (2000 books)”

FROM titles
WHERE pubdate
BETWEEN DATE
AND DATE

'2000-01-01"
'2000-12-31";

SELECT
SUM(price) AS "Total price”,
SUM(sales) AS "Total sales”,
SUM(price » sales) AS "Total revenue”
FROM titles;

Total advances

1336000. 00

Total sales (2000 books)

232677

Total price Total sales Total revenue

1975446

41428860.77

Puc. 6.3. Pesynbrar ucrnonHesus 3anpocos,
npefcTaBneHHbIX B IMCTUHTE 6.3
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OyHKuma  SUM() o6pabaTtbiBaeT [JaHHble
" TONbKO YUCNOBbIX TUMOB.

Cymma no nycTtomMy MHOXECTBY CTPOK paBHa
" 3HayeHnto null, a He HyMIO, KaK Bbl MO Gbl
NPennonoXuTb.

B cpepe CYB[] Microsoft Access npu 3anucu

1@ NMTEpanoB faTbl U BPEMEHM He ynoTpe6ns-
€TCA KITH04EBOE CNOBO DATE, a camu nuTtepa-
bl 3aK/HOYAKOTCS HE B KaBbIYKK, A B 3HAKM
pewetkun (#). Moatomy, 406kl B cpege Mic-
rosoft Access 3anycTuTb Te 3anpockl, KOTO-
pble NpeAcTasfieHbl B NUCTUHrE 6.3, Bam
NPUAETCS 3aMEHUTb NUTepanbl JaTbl U Bpe-
MEHW BO BTOPOM 3anpoce Ha COOTBETCTBEH-
HO #2000-01-01# 1 #2000-12-31#

B cpepe CYB[ Microsoft SQL Server npu 3a-
nucKu NUTEpanoB AaTbl N BPEMEHU He YNoTpeo-
NseTcs KNoyeBoe cnoBo DATE. MoaTomy, 4To-
6bl B cpeae Microsoft SQL Server 3anyctutb
3anpocbl, KOTOPble NPeACTaBMeHbl B IMCTUHTE
6.3, BaMm NpuaeTcs 3aMeHUTb NUTepansl aatbl
1 BpEMEHM BO BTOPOM 3ampoce Ha COOTBET-
CTBEHHO '2000-01-01" m "2000-12-31".
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Mopapnok pacuera cpegHero
3Ha4YeHus ¢ NOMoLYbI0
thynkuumn AVG()

Yto6Bl BBIYUCIUTH CpefiHee, HIN CpedHe-
apugmemuueckoe, 3HaUCHIE TPOU3BOIHHOTO
MHO)XeCTBa 3HAUCHUH, IPUMEHSIOT arperarT-
Hy1o ¢pyHnknuio AVG(). ITpu atom nop cpen-
HeapudMeTUIeCKUM 3HAYeHHEM HECKOJIb-
KHUX BEJIMYMH UMEETCS B BUIY Pe3yJIbTaT Jie-
JIEHUSI CYMMBI 3TUX BEJIMYHMH Ha UX YUCIIO.

J71s1 TOro 9TO6BI BEIYUCIUTD CPEIHEe 3HAYe-
HUE HpOI/I3BOJII)HOFO MHOJXECTBa 3Ha‘{eHI/II/"I,
HanevaTauTe SUM(expr).

IIpenmomnaraercs, 9To:

B BMECTO X0/ BBl HMOICTaBUTE 3aTOJIOBOK
CTONOIIA, IUTEpaT WU BBIPAKEHUE, s
3HAYCHU KOTOPBIX XOTUTE HAUTH Cpefl-
Hee;

B BBl IOJIYYUTE PE3YJIbTAT 3TOH (PyHKIUH
B BHU/Ie 3HAYECHUS, IbsI TOTHOCTD OyZIeT He
MEeHbIIIEe MAKCUMAJIbHOM TOYHOCTH THUIIOB
JAHHBIX, IPUMEHEHHBIX B €XD/.

JIuctunr 6.4 u puc. 6.4 1eMOHCTPUPYIOT TEKCT
KOMAaHJI U Pe3yIbTaThl CPa3y HECKOIbKHUX
3aIpOCOB, IPUMEHSIOIINX arperaTHyo QpyH-
xuuio AVG( ). IlepBblil 13 3TUX 3aIIPOCOB BbI-
IaeT Ty BEJIMYMHY, KaKOW paBHsIIACh OBl
CpenHsIs IeHa OTHOM KHUTH, B3SITasl 110 BCEMY
MHOYXeCTBY KHUT, YIUTBIBA€MbIX B HaIllel
6ase, eciiu ObI IIEHBI 3TUX KHUT BBIPOCTH
BJIBOE T10 CPAaBHEHMUIO C IEHICTBYIOIIINMH 3Ha-
YeHUsIMU. BTOpoIl 3ampoc BBITAeT cpeq-
HUP U 0011IHiT 06BeMBbI TPOJAK, BHIYUCIIEH-
HBIE 10 MHO>KECTBY KHUT, YIUTHIBAEMBIX B
Hariteit 6ase, 1 KHUT, HAITMCAHHBIX IT0 OM3He-
cy. O6paTuTe BHUMaHUE, 9TO 00a pe3yyIbTa-
Ta paBHBI 3HaYeHuIo null, a He HYITI0, TOTO-
MYy 4TO B Haleyi 6asde HeT KHUT II0 OU3HeCy,
a pynxmwst SUM() Ha ITyCTOM MHO>KECTBE IaeT
He HOJIb, a null. TpeTwnit u3 aTHX 3aMIPOCOB HC-
IOJIb3YyeT HeKuil cy63ampoc (cM. riaaBy 8)

JucTuur 6.4. HeckonbKo 3anpocoB ¢ NPUMEHEHNEM
yHKLUMM AVG( ). Pe3ynsTarbl BbINMOSHEHUS CM. Ha
puc. 6.4

JIMcGTHHr

SELECT AVG(price = 2) AS "AVG(price =
2)"
FROM titles;

SELECT AVG(sales) AS "AVG(sales)",
SUM(sales) AS "SUM(sales)”
FROM titles
WHERE type = ‘'business’;

SELECT title_id, sales
FROM titles
WHERE sales >
(SELECT AVG(sales) FROM titles)

ORDER BY sales DESC;

AVG(price * 2)

36.775000
AVG(sales) SUM(sales)
we we
title_id sales
o 1500200
T05 201440

Puc. 6.4. PeaynbTat MCNOHEHWS 3anpoCoB,
npeAcTaBneHHbIX B IMCTUHIE 6.4
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M C €ro TIOMOIIIBIO TIEPEYNCIISET T€ KHUTH,
yJUTHIBaeMble B HAIlleN THIIOBOW 6a3e maH-
HBIX, 00BeMBI TIPOMIAK KOTOPBIX MPEBBIIIIA-
10T CpeiHUI 00beM 110 Bcel Hase.

®yHKumMa AVG() paboTaeT C [aHHbIMK TOMb-
KO 41CNOBbIX TUMOB.

CpeaHee 3Ha4yeHWE MO MyCTOMY MHOXECTBY
CTPOK pPaBHO 3Ha4eHuto null, a BOBCE He HynHO,
Kak Bbl MOIIN Obl MPEANONOXNTS.

Ecnu 6bl Bbl npuMeHUnn gns 0603Ha4YeHus
HBW3BECTHbIX UK OTCYTCTBYIOLLIMX 3HAYEHUI
He null, a, ckaxxem, —1, NOACTaHOBKA 0TpULIA-
TeNbHbIX BENNYUH B (OYHKLMIO AVG() NpuBe-
na 6bl K HEBEPHOMY 3Ha4eHMI0 cpefHero. Mo-
3TOMY, €CnN Bbl 3aMeHsieTe 3HadeHus null, To,
npexpe Yem NpoBOAUTb KaKe-nn6o BblYucHe-
HUA, NPUMEHNTE PYHKLUMIO NULLIF(), npeo6-
pasyiiTe OTCYTCTBYIOLUME 3HAYEHMS B 3HAYe-
HUs null, TEM camblM UCKITIOYUB UX U3 BbIYUC-
neHunit (cm. pasaen «CpaBHEHUE BbIPaXEHUI
¢ nomouibto pyHkumn NULLIF()» B rnase 5).

CYB MySQL 4.0 1 6onee paHHUX Bepcuin He
noaaepXx1BaeT Noasanpochl. Moatomy B cpe-
ne atoit CYB]] Bbl He CMOXETe 3anyCTuThb
TPEeTWiA 3anpoc U3 Tex, YTO NPeACTaBmeHbl B
NNCTUHre 6.4.
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Moacuer cTPOK ¢ NOMOLYLID
thynkuun GOUNT()

YToOBI COCIUTATH CTPOKH B IPOU3BOJILHOM
MHO)KeCTBe 3HAUeHU, IPUMEHSIIOT arperar-
uyo ¢yuknuio COUNT(), KoTopast MOXKeT
OBbITH IIpeICTaBIeHa B IBYX (popmax:

® COUNT(expr) —BblOaeT 4UCIIO TAKUX CTPOK,
B KOTOPBIX apTYMEHT €XP/, Ha3bIBAeMBIH
Kpumepuem nodcuerna, He sIBJISIETCS 3HaYe-
"uem null;

m COUNT(+) — BbImaer oOIijee IHCIO CTPOK
B IIPOU3BOJIBHOM MHOXECTBE, BKIIOYas
suavenus null u gy6auKaTeL.

MopacyeT CTPOK, He COAEPKALLUX
3HaveHue null

Hamneuaraiite COUNT (expr).

IIpenmomnaraercs, 9To:

B BMECTO €xp/ BBl IOJICTAaBUTE KPUTEPUI
o7ICYeTa, KOTOPBIM MOXeT OBbITh 3ar0JIo-
BOK CTOJIOIIA, JINTEPAJ UK BHIPAKEHIE;

B BbI OJIYYUTE PE3YAbTAT ITOM (PYHKIUH
B BHMIEe HATYPAJbHOTO JHCIA WUIU HYJISA
(Tum INTEGER).

Mopacyer Bcex CTPOK, BKNHOYas Te,
KoTopble cofepxar 3HaveHue null

Hanegaraiite COUNT(+). OTa QyHKIUS BbI-
IacT HaTypaJbHOE YHCIO WMIU HOJb (THII
INTEGER).

JIuctuHr 6.5 u puc. 6.5 1eMOHCTPUPYIOT TEKCT
KOMaH]I ! Pe3yJIbTaThl CPa3y TPeX 3aIllPOCOB,
NIPUMEHSIOIINX  arperaTHele  (yHKIUU
COUNT(expr) u COUNT(+ ). Bce Tpu 3ammpoca cau-
TAIOT CTPOKHU TabIuIpl titles u nAeHTHYHBI
IPYT OPYTy BO BCEM, 3a UCKJIIOYEHUEM Ipef-
soxxenust WHERE. O6paTute BHIMaHMe: CIETIH-
KH CTPOK B IIEpBOM 3aIIpOCe Pa3IudHbI. OTO
IIPOU3OIIUIO IIOTOMY, 9TO CTOJIOeI] price co-

JInctunr 6.5. HeckosbKo 3anpocoB ¢ NPUMEHEHUEM
yHKuUMA COUNT (expr) u COUNT(*). Pesynbratsl
BbINOJIHEHUSA CM. Ha puc. 6.5

Fi=———— Inomir=——————p17
SELECT
COUNT(title_id) AS

"COUNT(title_1id)",

COUNT(price) AS "COUNT(price)",
COUNT(*) AS "COUNT(x)"
FROM titles;
SELECT
COUNT(title_id) AS
"COUNT(title_id)",
COUNT(price) AS "COUNT(price)",
COUNT(*) AS "COUNT(=)"

FROM titles
WHERE price IS NOT NULL;

SELECT
COUNT(title_id) AS
"COUNT(title_1id)",
COUNT(price) AS "COUNT(price)",
COUNT(*) AS "COUNT(+)"

FROM titles
WHERE price IS NULL;

COUNT(title_id) COUNT(price) COUNT(*)
T " S 18
COUNT(title_id) COUNT(price) COUNT(*)
e o 12
COUNT(title_id) COUNT(price) COUNT(*)

Puc. 6.5. Pe3ynbTat MCnonHeHns 3anpocos,
MpPeACTaBNEHHbIX B JINCTUHTE 6.5
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nep>xut opno 3Havenue null. Terreps o6patu-
Te BHUMaHUe Ha TO, YTO BO BTOPOM 3aIpoce
BCe TPU CYETYMKA CTPOK PaBHBI, TaK Kak
npennoxenne WHERE ne paccMaTtpuBaet cTpo-
Ky co 3HauenueM null B cronbue price mo
TOTO, KaK HAYHETCS COOCTBEHHO IIOICYeT
cTpok. TpeTuit 3anpoc MOKa3bIBaeT pasHUILY
MeXX[Ty 3Ha4eHHSIMUA COOTBETCTBYIOIIIUX CYET-
YUKOB JIBYX II€PBBIX 3aIIPOCOB.

@yHKUNKM COUNT(expr) u COUNT(*) pabo-
" TalOT Ha BCEX TWUMax JaHHbIX.

Hn yHKums COUNT(expr), HW (yHKUMS
" COUNT(*) HMKOrHA He JaloT Ha BbIXofe 3Ha-
yeHue null.

Vcnonb3oBatb npennoxexue DISTINCT B €O-
" YeTaHWU C arperatHom hyHKUMER COUNT(*)
6eccMmbICnieHHO (cM. pasfen «McknioyeHue
MOBTOPHbIX 3HAYEHWII C MOMOLLbIO NPEAno-
xeHus DISTINCT» B aT0ii rnase).
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WUcknioyeHne noBTOPHbBIX
3Ha4YeHUH ¢ NOMOLLbIO
npeanoxenus DISTINCT

YToObI HCKITIOUUTD YIACTHE TyOIMKATOB CTPOK
B BBIYHCIICHAN HEKOTOPBIX arperaTHbIX (DyHK-
Ui, TpuMeHsIoT tpemioxerre DISTINCT (cm.
paszern «YganeHue MOBTOPSIOIIUXCS CTPOK C
nomombio kiaodesoro ciosa DISTINCT» B
m1aBe 4).

Haunem ¢ Toro, 4to B caMoM 0611eM Buze
SQL-cunTaKcuc m060# arperaTHoi GyHK-
LU BBITJISIINUT TaK:

agg_func([ALL | DISTINCT] expr)
IIpenmnosnaraercs, 4To:

B BMECTO agg_func BbI MOACTABUTE KaKYIO-
Hubyap arperaTHyio ¢yHKUMO (Hampu-
Mmep, MIN(), MAX(), SUM(), AVG() unu CO-
UNT())s

B BMeCTO BBIPOKEHUS €XD, HA3bIBAEMOTO
Kpumepuem, Bbl IOACTABUTE 3ar0JIOBOK
KaKoro-HHOyIb cTON6Ia, KaKOU-HHOYIh
JIUTEpa WM KaKoe-HUOYIb BBIpAKEHUE;

m Oynere MUMETh B BHIY, UTO:

— ommus ALL Bei6bupaercs CYB]l mo
YMOJYaHUIO, IPUMEHsIET BBIOPaHHYIO
arperaTHyio (pyHKIUIO KO BCEM CTPO-
KaM arperara, He3aBUCHMO OT 3Hade-
HUP KpUTEpUs Ha HUX, U TIO3TOMY ee
IIOYTH HUKOTZA SIBHO B TEKCT 3aIrpoca
He BCTaBJISIOT;

— onws DISTINCT npuMeHsieT BBIOpaHHYIO
arperaTHy (PyHKIMIO TOJBKO K TeM
CTpOKaM arperaTa, Ha KOTOPBIX KpHUTe-
Ppuil IPUHUMAET pPa3INdHble 3HAYCHISL.

C dbyukmuamu SUM(), AVG() u COUNT(expr)
npenokenre DISTINCT paboTaer Tak: OHO
HCKJIIOYaeT TyOJIUKAThI CTPOK (KOTOpBIE CO-
Iep>KaTCsI B arperare) U3 Mporecca BhIYICIe-
Hus arperaTHol GyHKuU. [[puMeHATH 3TO
NIpeJIOKeHNe C arperaTHbIMU QyHKIUSIMU

Jincturr 6.6. HeckonbKo arperaTHbIX 3anpocoB ¢
npumMeHeHnem npeanoxexus DISTINCT. Peaynbrarsl
CM. Ha puc. 6.6

Fiee——— liomr ——————717
SELECT
COUNT (*) AS "COUNT(+)",
COUNT(price) AS "COUNT(price)",
SUM(price) AS "SUM(price)",
AVG(price) AS "AVG(price)”

FROM titles;

SELECT
COUNT(DISTINCT price)
AS "COUNT(DISTINCT)",
SUM(DISTINCT price)
AS "SUM(DISTINCT)",
AVG(DISTINCT price)
AS "AVG(DISTINCT)"
FROM titles;

COUNT(=)  COUNT(price)  SUM(price) AVG(price)
1 1 20065 18.387
COUNT(DISTINCT) SUM(DISTINCT) AVG(DISTINCT)
w0 wamo

Puc. 6.6. Pe3ynbTat ucnosHeHus 3anpocos,
MpPeACTaBNEHHbIX B JINCTUHTE 6.6
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MIN() u MAX() 6eccCMBICIIEHHO, XOTA U HE 3a-
TIperieHo. Mcnoap30BaTh 9TO IPemIosKeHNe C
arperatHoi ¢pyuxuueit COUNT(+) HegomycTa-
MO.

BblyMcnesme cymmbl Ha NPOU3BOSILHOM
MHOXECTBE Pa3NuUyHbIX 3HAYEHUN

Hameuaraiite SUM(DISTINCT expr).

IIpenmnosnaraercs, 4To:

B expr — 9TO 3arojJOBOK KaKOro-HuOynb
CTOJIOIA, TUTEPaJ WIN YUCIOBOE BBIpa-
SKEHUE;

W pe3yJabTAT BBINOJIHEHUs (PyHKIUM OymeT
OTHOCUTHCS K IHCIOBOMY THUITy U UMETh
TOYHOCTb, PABHYIO MaKCUMAJIBHOM TOYHO-
CTH TeX YUCJIOBBIX TUIIOB NAHHBIX, 3HAYE-
HHSI KOTOPBIX Y4aCTBYIOT B KPUTEPUH €XDI .

Bbluucnenne cpefHero 3HavyeHus
Ha NPOM3BONIbHOM MHOXECTBE
Pa3nnyHbIX 3HA4YEHUI

Hamneuaraiite AVG(DISTINCT expr).

IIpenmnosnaraercs, 4To:

B eoXxpr — 9TO 3arojOBOK KaKOro-HUOYZb
cronbua, JTUTepaa WIN YUCIOBOE BBIPA-
JKeHMe;

B pe3ynbTaT PYHKIIUU OYIET OTHOCUTHCS
K YHCIOBOMY THUIIY U MMETh TOYHOCTH,
PaBHYI0 MaKCHMaJbHOM TOYHOCTH TeX
YHCIOBBIX THUIOB NaHHBIX, 3HAUYEHHS KO-
TOPBIX YYaCTBYIOT B KPUTEPHH EXD/ .

MopcyeT cTpok,

He cofepxalyux 3Ha4vexue null
Hamneuataiite COUNT(DISTINCT expr).
IIpenmnosnaraercs, 4To:

] KpI/ITepI/Iﬁ expr — 3TO 3aroJIOBOK KaKoro-

HUOYIB CTONOLA, TUTEPal UIX YHCIIOBOE
BBIpa)KeHUE;

B pe3ynabraT (QYHKIUH OyIeT OTHOCHTBHCA
K gucioBoMy Tuiry INTEGER u 6ymet 60715~
11e 16O paBeH HYJIIO.

VmeliTe B BUAY, 4TO Npeanoxexne DISTINCT
" B COCTaBe NpensiokeHns SELECT He 06s13a-
TENIbHO [AaCT TOT XKe pesynbrar, Y4To U npea-
noxeHue DISTINCT B cOCTaBe arperaTHom
(pyHKUMKW. B nucTuHre 6.7 npescTaBneHbl Tpu
3anpoca, KOTopble CYUTAOT MAEHTU(NKATO-
Pbl aBTOPOB, Y4UTbIBAEMbIX B HALLEN TUNOBO
6a3e AaHHbIX, B Tabnuue title authors,
HO Ka[bll N0-CBOEMY (Ha puc. 6.7 nokasa-
Hbl PE3yNbTaThl MCMOMHEHNS 3TUX 3anNpOCOB):

W [epBblii 3aNpOC CYUTAET BCE WUAEHTU(U-
KaTOpbl aBTOPOB, UMEIOLLIMECS B HANMYNK;

W BTOPON 3anpoc, HeCMOTPS Ha Hanu4ue
npeanoxexns DISTINCT, BbIAaeT TOT Xe
pesynbTat, 4TO M NepBblid 3anpoc, no-
CKOJbKY €LLe 10 TOr0, KaK NpeanoxeHne
DISTINCT Ha4yano pa6oTartb, yHKUMA
COUNT(expr) yXe BbINOMHWA BCE Bbl-
YNCEHNS 1 Bblana pesynsrar B BUAE 04-
HOW-e[MHCTBEHHOI CTPOKU, KOTOPYIO 3TO
NPeAnoXeHne N3MEHUTb HE MOXKET;

W B TPETbEM 3anpoce, B OTAIMYUE OT BTOPO-
ro, CHayana K MaeHTUch1KkaTopam aBTopoBs
NPUMEHsIeTCs MpefnoxeHne DISTINCT,
11 TONbKO MOCAe 3TOro NPOM3BOAKUTCS NOJ-
CYET 3TUX MIEHTU(MKATOPOB.

VmeitTe B BULY, 4TO, €CIU B OLHOM Npeano-
" XeHuu SELECT Bbl 6yaeTe OLHOBPEMEHHO
NPUMEHATb W arperarbl, NPOMnyLLeHHbIe Yepe3
npeanoxeHue DISTINCT, u arperatbl, He 00-
paboTaHHble NpeanoxeHnem DISTINCT, pe-
3ynbTathl BCEro 3anpoca HaBepHAka 6yaoyT
OLUNBOYHBI. 3anpochl, NPeLCTaBNEeHHbIE B NU-
CTWUHTE W Ha puc. 6.8, KaK pa3 [eMOHCTPUpY-
10T BCE BO3MOXXHbIE KOMOMHALNN BKITHOYEHNS/
UCKITIOYEHNS NPeAnoxXeHns DISTINCT Aans
CYMM U CHETHYUKOB:

W repBas KOMOUHaLUWA — NpeanoxeHue DI-
STINCT He BKIJIOY4EHO HM B CYMMY, HU
B CHETYUK;

® BTOpas KOMGMHALNS — NPeJIOXKeHne DI-
STINCT BK/OYEHO B CYMMY, HO He BKIO-
YeHO B CHETYMK;
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B TpeTbs KOMOUHALWSA — NpeanoXeHue DI-
STINCT He BKIOYEHO B CYMMY, HO BKItO-
YeHO B CHETYHK;

B yeTBepTaf KOMOMHAUMA — MNPeanoXeHue
DISTINCT BKMHYEHO 1 B CYMMY, U1 B CHETHUK.

Tak BOT, U3 3TWUX YETbIPEX 3anpoCoB TOMbKO
NepBbIA (HET HU OLHOrO BKITKOYEHUS Npeaso-
XXeHns DISTINCT) u nocnefnuii (06a BKIHO-
YeHUs) MaTeMaTM4eckn OCMbICNIEHHbI, NOTOMY
YT, N0 KpaiHen Mepe, CYUTAOT HEKYI0 CyMMy
1 YMCNO CnaraembiX 3TO CaMOi CyMMbl. TO
NIerK0 NPOBEPUTb C MOMOLLBK arperarHbIx
yHKUNIA AVG(price) U AVG(DISTINCT
price). [leno B TOM, Y4TO B CMELLAHHbIX Tpe-
TbEM W BTOPOM CNy4asx Bbl HE CMOXETE onpe-
JENNTb 3TW BENIMYUHLI eNeHNemM CyMMbl Ha
CYETHMK.

CYBO Microsoft Access He noaaepuBaet
arperatHble OyHKUWAW C NpeanoxeHuem DI-
STINCT B Ka4ecTe aprymeHTa. Hanpumep,
cnegyrowwit 3anpoc B cpege Microsoft Access
ObIn 6bl HEKOPPEKTEH:

SELECT SUM(DISTINCT price)
FROM titles;

0AHako Bbl MOrnM 6bl UMMTMPOBATb TaKyH
CyMMY C NnpefnoxeHnem DISTINCT B Kaye-
CTBE aprymeHTa nocpeicTsoM nojsanpoca
(cM. npumedanus B pasgene «MpuHumnel pa-
60Tbl ¢ NoA3anpocamu» rnasbl 8), Hanpumep:

SELECT SUM(price)
FROM (SELECT DISTINCT price
FROM titles);

K TOMy e 3TOT 06XOJHOW MaHeBp B Cpe-
Je Access He NO3BONMUT BaM 3anyTaTbCs
BO BKJTIOYEHNAX/UCKMIOYEHUAX NPEANOXKEHUS
DISTINCT B arperaTHble (DYHKLWUM, KaK 3TO
6b1710 B TPETbEM M BTOPOM 3anpocax M3 Tex
YeTbIPeX, YTO NpeAcTaB/eHbl B IUCTUHTE 6.8.

Wwmeiite B Buay, 4to CYB MySQL noaaepxu-
BAET arperatHylo YHKUMIO COUNT(DISTINCT
expr), HO He  MOMMEPXMBAET  HU
SUM(DISTINCT expr), HW AVG(DISTINCT
expr). To3Tomy 3anpochl, NpeacTaBneH-
Hble B UCTMHrax 6.6 u 6.8, B cpege MySQL

pabotatb He 6ymyt. Pa6otas B CYB[
Microsoft SQL Server, Hago UMeTb B BUAY,
4yTO, €CNU Bbl NPUMEHsETE NpPeanoXeHue
DISTINCT, BMECTO expr MOXHO MOACTaBUTb
TONbKO 3arofioBOK CTOM6LA, a, CKaXeM,
apudMeTNYecKoe BbIPOKEHME — HeNb3s. Ha-
npumMep, Cregyowuii 3anpoc 6bin 6bl He-
koppekteH B CYBI Microsoft SQL Server:

SELECT COUNT(DISTINCT price = sales)
FROM titles;

JIneTunr 6.7. HeckonbKo arperatHbIX 3anpocoB
C NpuMeHeHnem npeanoxxexus DISTINCT
MOKa3bIBAT, 4TO NpeanoxeHnsa DISTINCT

B npefnoxeHun SELECT n B cocTase Hekon
arperaTtHoil PyHKLUNN UMEIOT PasHbIA CMbICH.
Pe3ynbTatbl M. Ha puc. 6.7

=0

JinGTmur §E§|

SELECT COUNT(au_id)

AS "COUNT(au_id)"

FROM title_authors;

SELECT DISTINCT COUNT(au_id)

AS "DISTINCT COUNT(au_id)"

FROM title_authors;

SELECT COUNT(DISTINCT au_id)

AS "COUNT(DISTINCT au_id)"

FROM title_authors;

COUNT (au_id)

Puc. 6.7. Pe3ynbtat ncnonHeHus 3anpocos,
NPeLCTABAEHHbIX B IMCTUHTE 6.7
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Jinctunr 6.8. [pyumepbl 3aNpocoB CO CMELLAHHbIM
NPUMEHEHUEM arperatos, 06pabOTaHHbIX U He
06pa6oTaHHbIX npeanoxeHnem DISTINCT B 04HOM
1 TOM Xe npeanoxeHun SELECT. Pesynbrarbl
M0J06HbIX 3aNPOCOB MOrYT 6bITb OLIMOOYHBIMY
(cm. puc. 6.8)

El——————INCTHHl ——"i————————
SELECT
COUNT(price)
AS "COUNT(price)",
SUM(price)

AS "SUM(price)”
FROM titles;

SELECT
COUNT(price)
AS "COUNT(price)",
SUM(DISTINCT price)
AS "SUM(DISTINCT price)”
FROM titles;

SELECT
COUNT(DISTINCT price)
AS "COUNT(DISTINCT price)",
SUM(price)
AS "SUM(price)”
FROM titles;

SELECT
COUNT(DISTINCT price)
AS "COUNT(DISTINCT price)",
SUM(DISTINCT price)
AS "SUM(DISTINCT price)”
FROM titles;

COUNT(price)SUM(price)

COUNT(DISTINCT price) SUN(DISTINCT price)

Puc. 6.8. Pesynbtathl 3anpocoB, NPeACTaBeHHbIX

B NCTWHre 6.8. Mbl BUAMM, YTO CHETHUKM 11 CYMMbI
HaZl0 BbIYMCAATL 0ANHAKOBO. B MpoTuBHOM Ccnyyae
3HA4eHNst CPEAHNX, NOy4aeMble KaK 4acTHOe

OT AieMNeHNst CyMMbl Ha CHeT4UK, OYAYT HeBEPHbIMN,
Kak B0 BTOpOM (187.71/12) n TpeTbem (220.65/10)
3anpocax. B 10 xe spems nepsbiit (220.65/12)

1 yeTBepTblil (187.71/10) 3anpocsl fal0T pe3ynsratl,
UMetoLLMe ONpefeneHHbIi CMbIch
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IpynnupoBaHune cTpoK
C UCNONb30BaHNEM
npeanoxeuns GROUP BY

o cux mop MBI pacCMaTpUBaIu IIpUMeHe-
HYe arperaTHeIX (yHKINIA OTpaHIHYeHHO, TO
€CTb BCETO JINIIIb UTOXKUJIN BCe 3HAUEHUSI Ka-
KOro-HHOYAb CTOJIOIIa WM BCe Te 3Hade-
HUSI, KOTOPBIE YIOBIETBOPSIIN KaKOMY-HH-
Oy[b YCIOBHIO ITOKCKa npenoxenus WHERE.
Opnako SQL mpemocTaBisieT HAM BO3MOJX-
HOCTb pa3duBaTh JTI00YI0 TaOIUIy Ha JIOTU-
YecKue zpynnul (KaTerOpUH) M BBIYHCIIATH
arperaTHble CTaTUCTHYecKHe (YHKIHHM Ha
Ka)KIOU U3 3TUX TPYHIL. JIJI51 9TOTO U CITY>KUT
npepnoxenue GROUP BY.

Jly4ire Bcero MOSICHUTH 9Ty aOCTPaKTHYIO
uneto npuMmepoM. Hanpumep, 3amnpoc, npen-
CTAaBJIEHHBIN B JIUCTUHTE 6.9, IpUMeHseT
npeniokernue GROUP BY miist Toro, 4To6s!
MOJICYUTATh T€ KHUTH, KOTOpble Hamucalm,
B TOM 4MCJI€ B COABTOPCTBE, KAKIBII aBTOP,
YYUTBIBAEMBIN B HaIlle TUIIOBOM 6ase man-
HBIX. B coOTBeTCTByIOIIEM NpENT0KEHUN
SELECT cronber au_id uneHtudunupyer as-
TOPOB, a IPOU3BOMIHBIIN CTOIOEIL NUM_books,
Ha3bIBA€MBIN azpezamHviM, MOACIUTHIBA-
eT KHUATH Ka)KIOTO aBTOpa. Tak BOT, pOib
npenpynoxenus GROUP BY B aTom 3ampoce
COCTOUT B TOM, 4T0OBI 3acraBuTh CYB]I
BBIYHCIINTD CTOJIOEI] HeE3aBUCUMBIX 3Hade-
HUH num_books, 10 0JHOMY Ha Ka)KI0TO Ha-
mrero aBTopa (To ecTh Ha KaXKIbIM UIEHTH-
¢uxartop au_id), a He OTHO-eTUHCTBEHHOE
3Ha4yeHUe Ha Bclo Tabiuny. Oakrtuyecku
3aIIpOC BBIIOJIHSET pa3OueHue/TPYIIIUPOBKY
KHHUT 110 aBTOpaM. DTO 3HAYHUT, 4TO, IO-
CKOJIBKY cToiber au-id, 6ygydu mepBu4-
HBIM KJIIOYOM, OJHO3HAYHO UACHTU(ULIUAPY-
€T HaIlllUX aBTOPOB, IPYNIUPOBKA CTPOK
tabaunel title_authors mpoBomuTCs 1O
cTonb1y au_id, KOTOPBIA B 9TOM Ciydae
HasbIBaeTcs zpynnupytoujum. OCHOBHBIE

Jinetunr 6.9. Pacneyaratb UAeHTMNKATOPSI
aBTOPOB, Y4UTLIBAEMbIX B HALLEN TUNOBO 6a3e
JaHHbIX, 1 HANPOTUB KXXA0r0 MaeHTU(MKaTopa
yKasaTb TO KOJIMYECTBO KHMI, KOTOPOE Hanucan
COOTBETCTBYHOLLMIA aBTOP, B TOM YUC/E

B COABTOPCTBE. PeaynbTar ncnonHeHns 3anpoca
CM. Ha puc. 6.9

JIMCTHHF =———————1

E

SELECT
au_id,
COUNT(*) AS "num_books"
FROM title_authors
GROUP BY au_id;

Puc. 6.9. Pesynbsrar ucnonneHus sanpoca,
npeScTaBneHHoro B NUCTUHre 6.9
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XapaKTepUCTUKU IpemynoxeHus GROUP BY
TaKOBBI:

TpyTIIIe, KOTOpasi OllpeseseHa IOCIeHeN,
TO €CTh 110 IIOCJIETHEMY ITPYIIHUPYIOIIeMy

croubuy);
B pacnosnaraercs B komaHne SELECT mocie uy)

npenoxxenusa WHERE, HO rTepen ipenioxke-
HueMm ORDER BY;

IPYNIIHPYIOLIIMU CTOIOIAME MOTYT OBITH
3aroIoBKu (MMeHa) CTOJIOIOB MM 3aro-
JIOBKH TIPOM3BOTHBIX CTOJIOIIOB;

106071 CTOINOET, IPeNCTaBIeHHBIN B IIPe-
nokeHuun SELECT, HO He ABIAIOIIUMICSA
arperaTHbIM, [OJDKEH COIepKaThCad U
B nipensio>xennu GROUP BY. Hanpumep, ciie-
OYIOIIUI 3aITPOC HEKOPPEKTeH:

SELECT type, pub_id, COUNT(=)
FROM titles
GROUP BY type;

IIOTOMY, 4TO:

— uMeHH ctonb1a pub_id Het B mpemio-
>xeranu GROUP BY;

— TPYHIUPYIOIIHNNA CTONIOL] eIUHCTBEH-
HBII 1 npemiokenne GROUP BY mosker
BBIIIABAaTh TOJBKO OJIHY CTPOKY Ha KayK-
moe 3HaYeHue cTosI01a type, caemoBa-
TeIbHO, He MOKET BbIIATh HECKOJIBKO
3HaYeHUil cToybra pub_id, KoTopsie
HaJO CBA3aTh CO 3HAYEHHEM CTOJIOIA

type;

eciu npemioskeHue SELECT comepskut Hekoe
CJIO’KHOE BBIpa’KeHHe, He SBIIIOITeecs ar-
peraTHbIM (CJIOKHBIM B TaHHOM CIIydae
SIBJISIETCSL JII0OO0€ BhIPa)KeHUE, OTIIMIHOE OT
MIPOCTO 3aroyioBKa CToJ0I[d), COOTBETCTBY-
10111ee BbIpaskeHUe B ITpeasioxkeHnu GROUP BY
TOJDKHO COBIAZIATh C 3TUM CJIOKHBIM BBIpa-
>KeHMeM 13 npenoxkenus SELECT 6ykBaib-
HO, a He 110 CMBICITY;

9TOOBI OPraHU30BATh BIIOYKEHHbIE TPYIIIIBL,
CJleflyeT yKa3aTh HECKOJIBKO IPYIIIUPYIO-
[IKAX CTOJIONOB (IIPU 3TOM peasibHbIi OfI-
CYeT MAHHBIX OyJeT IPOUCXOIUTD IO TOM

B eCJId IPOU3BOJBHBIM TI'PYHIUPYIOIIAN

cronbery comepyxut 3uavenue null, To crpo-
Ka, B KOTOPYIO MOTagaeT 3TO 3HaYCHHUE,
TOCJTe BBITOTHEHHUS TAHHOTO 3aIpoca CTa-
HOBUTCS OT/IEJIbHOM TPYIIIION;

€CJIU TPYIIIHUPYIOIINIT CTOIOEI] COTEPIKUT
HeCKOJIbKO 3HadeHuit null, Bce onu rmome-
IIAIOTCS B OJIHY TPYIIITY, YTO HE O3HAYAET
paBeHcrBa 3Havenuit null, ckonpko 661 X
HU OBLIO;

YCTPaHATb CTPOKH U3 pe3yJIbTaTa 3arpoca
cenyer npennokenueMm WHERE, mpudem no
IpruMeHeHus npemiosxeHus GROUP BY;

IPUMEHSTh IICeBIOHUMBI CTOJOIIOB B
npemiokennn GROUP BY Heb3s, HO TpuMe-
HATh IICEBIOHUMBI TabIUI] B KadecTBe
KBATU(PUKATOPOB MOKHO (CM. paszern
«CospaHue ICeBIOHUMOB CTOJIOIIOB C 110~
MOIIIBIO IPeIOKeHusT AS» B I1aBe 4);

6e3 npemioxenust ORDER BY rpymiier, BeIa-
BaeMble mpemyioskeHueM GROUP BY, ue 6ynyT
YHOPSITOYEHBI, U 1711 COPTUPOBKU Pe3yJIb-
TaTa 3arnpoca (B HOpsiIKe yOBIBAHUS KHUT ),
MpefCTaBJIeHHOTO B JINCTUHTE 6.9, BaM IIpU-
netcst nobaBuTh npemiaoxenue ORDER BY
"num_books™ DESC.

MopsAoK rpynnMpoBaHuA CTPOK

Hameuaraiire:
SELECT columns

FROM table

[WHERE search_condition]
GROUP BY grouping_columns
[HAVING search_condition]
[ORDER BY sort_columns];

IIpenmnonaraercs, 4To:

B BMecCTO table BBl HOICTaBUTE UM TOM Tab-

JIUIEL, CTPOKU KOTOPOU XOTHUTE CTPYIIIU-
poBaTh;
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B BMeCTO columns U grouping_columns BBl
IIOJCTAaBUTE II0 OTHOMY CTOJIOIY YUIX IIO
HabOPYy IEePeINCIICHHBIX Yepe3 3aISATYI0
3aroJIOBKOB CTOJIOIOB TAKUX, YTOOBI:

— o6a Habopa cTOIO1OB IPUHAMJIEKATN
tabJmie table, UCKI0Yast arperaTHbe
CTOJIONDL;

— columns, BKJIIOYAst arperaTHbIe CTOJO-
IIbI, COOTBETCTBOBAJIM TEM CTOJIOIIAM,
KOTOpBIE BBl XOTUTE BUIETh B Pe3yJib-
TaTe UCIOJIHEHUS 3aIIPOCa;

— grouping_columns COOTBETCTBOBAJIN Ha-
60py TPYIIIUPYIOIIUX CTOIOIOB;

— Bce cronbirpr Habopa CTONOIOB columns,
He SIBJISIIOIIHECS] arpeTaTHBIMU, ObIIH
MpeIcTaBieHbl B Habope rpynnupyo-
IIUX CTOJIOIIOB §rouping_columns;

— TIOPAAOK CIEHOBAHUSA 3aTOJIOBKOB CTOJI-
6110B B grouping_columns ompenemnsit
YPOBHHU TPYIIIMPOBKU OT BBICIIIETO O
CaMOTI'O HUJKHETO.

ITpensnoxenue GROUP BY peanusyercs cieny-
0IIAM 06pasoMm:

B OrpaHUYMBAET YUCJIO CTPOK Pe3ysbTara
TaK, YTO JUIsSL K&XKIOT0 YHUKAJIBHOTO 3Ha-
YeHUs TPYIIIHPYIOUIETO CTONONA KIIH
IPYNOUPYIONINX CTONOIOB (30eCh HAO
[TOHUMATh, ITO 3HaUYeHeM Habopa cTon6-
L[OB SIBJISIETCSl YHOPSOUEHHBIN HA60p
3HAYEHUI COCTABIIAIOIINX CTOIOIIOB, TO
€CTb BEKTOP) B pe3yJIbTaTe 3arpoca MOsIB-
JISIETCSL TOJIBKO OJJHA CTPOKa;

B Ka)X7asi CTPOKA pe3yJIbTaTa B CBOUX arpe-
FaTHBIX CTOJNOIAX COMEPIKUT Pe3IOMU-
pyoLIyI0 HHPOPMAIIHIO, COOTBETCTBYIO-
1IyI0 TOMY YHUKAJIbHOMY 3HA49€HUIO YII0-
PSTOYUBAIOIINX CTOIOIIOB, KOTOPOE B pe-
3yJIbTaTe OIPENENUIIO MOSBIEHUE ITOM
CTPOKH.

Ecim npepiosxenue SELECT Bkiogaer mpen-
noxxerne WHERE, CYB]I npuctynut x rpynmnu-
POBKe CTPOK TOJIBKO IIOCJIE TOTO, KaK IIpUMe-
HUT yCJIOBUE IIOMCKA Search_condition Ko
BCEM CTPOKaM TaOIuIbl table.

Ecnu npennosxenne SELECT Bkirovyaer u npen-
snoxxeHue WHERE, u npemsoskenue ORDER BY,
CTOJIOLBI YCIIOBYSI SOrt_CO1UMNS MOJDKHBI OBITH
HaOpaHbI U3 CTONAOIOB columns (CM. pasmess
«DuUnbTpays CTPOK C MOMOIIIBIO IIPEMIoKe-
Husg WHERE» u «CopTupoBKa CTPOK ¢ TOMO-
uibio npemtoxxenuss ORDER BY» B riase 4).

Haxkomnern, npepyosxenue HAVING, puibTpyio-
II[ee yyKe CIPyNIIMPOBaHHbBIE CTPOKH, OyIeT
PaccMOTpEHO B CJIEAYIOIIEM pasfielie.

JIuctuHr 6.10 u puc. 6.10 B 0OTHOM U TOM Xe
3aIpoce, BKIOYalomeM npennoxenue GROUP
BY, HarjagaaHO EMOHCTPUPYIOT PA3HULLY MEX-
ny arperatHsIMu yuknusmu COUNT (expr)
u COUNT(*). O6paTure BHUMaHUe, YTO TaOIH-
ua publishers comepskut ofHO 3HaYenue null
(mns uspatenst P03 B I'epmanuu). Tenepn
BCcrioMHUTE: B pasmese «[lomcaer cTpoxk ¢
momortipio dyaknun COUNT()» aroir rima-
BBI MBI TOBOPHJIH, UTO arperatHast QyHKIUs
COUNT(expr) cunTaer TOJIBKO Te€ CTPOKU, 3HA~
YeHue KPUTepUsl expr Ha KOTOPHIX He SIB-
astercst 3HadeHueM null, u uro Pyuknus
COUNT(*) cumTaeT BCe CTPOKM arperara.
B xofme WUCIONHEHUS pacCMATPUBAEMOTO 3a-
npoca npeninoxenue GROUP BY pacnosnaer
3nauenwue null 1 co3gaer npenHa3HAYCHHYIO
CIenuanbHO 11 Hero rpymmy. [lociae atoro
cyetyuK COUNT(*) Haxomut 3HadeHue null
Y BBIYHCIISIET €TO JJIsl TPYIIIBL, CIIENAATIbHO
mpenycMoTpenHoit st 3Havennit null. TTo-
aromy mas 3HadeHus null cronbua state
cueTdynk (TO eCTb 3HaYeHHe arperaTHOro
cronbua) COUNT(+) paBen 1. B To ske Bpems
cuetyuk COUNT(state) HaxomuT 3TO 3Hade-
uue null B Toit caMoii rpy1re, HO He BBIYUCIISI-
eT ero IIOTOMY, YTO 3Ta arperatHasi pyHKIus
TaK ycTpoeHa. Takum o6pa3oM, 3HaUeHHE
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JInetudr 6.10. 3TOT 3anNpoc AEMOHCTPUPYET pasHULLY
MexAay arperatHbIMu oyHKUMsMU COUNT (expr)

1 COUNT(*) B OGHOM W TOM XXe NPeanoXeHun
SELECT, Bknovarowem npeanoxesme GROUP BY.
Pesynbtar ncnonHexms 3anpoca cm. Ha puc. 6.10

EO==—————— JIncThur
SELECT
state,
COUNT(state)AS "COUNT(state)"”,
COUNT(=*) AS "COUNT(=)"
FROM publishers
GROUP BY state;
state COUNT(state) COUNT(*)
NULL 0 1
CA 2 2
NY 1 1

Puc. 6.10. Pesynsrar ucnonHeHms 3anpoca,
NpefcTaBNeHHOro B IUCTUHIE 6.10

cuetunka COUNT(state) mis smadenus null
cronbua state paBuo 0.

WmeiiTe B BUAY, 9TO, €C/IA HEKUIT CTONOEII,
He SBJITIONIUIICS arperaTHBIM, COIEPKUT 3HA-
genus null, npruMeHeHue arperaTHo QyHK-
ruu COUNT (+) BMecTO arperaTHOM (pyHKIIUN
COUNT(expr) mMoxeT IPUBECTH K HEBEPHBIM
pesyibTaTtaM. 3ampoc, IpecTaBIeHHBIH B
nuctuHre 6.11 1 Ha puc. 6.11, xak pas u ze-
MOHCTPHUPYET 3TOT CJIy4all — OH HOJDKeH pac-
IeyaTaTh HMTOTOBYIO CTATHCTHKY IPOMAaXK
¢ pas6buBkoil o Tunam Kuur. Ho 3HaueHue
o6beMa TIPOaK I OMHON U3 Guorpaduit
ects null. [ToaToMy, Kak MBI Tellepsb 3HAEM,
caeryuku COUNT(sales) u COUNT(+) pasmuua-
forcst Ha 1. M x0T pacueT cpemHero 3Hade-
HHsA B IIATOM CTOJIOIE C IICeBOOHUMOM SUM/
COUNT(sales) MaTeMaTH4YeCKUA COCTOSTEJIEH
B TOM CMBICJIE, ITO paBeH HEKOU CyMMe, Jie-
JIEHHOM Ha YHCJIO e CJIATAeMBIX, pacdeT Cpefi-
HEro 3HaYeHUsl B IIIECTOM CTOJIOIE C IICEBIO-
HIMOM SUM/COUNT () MaTeMaTHIeCK: HECOCTO-
sITeJIeH. DTy HeCOCTOSITeIbHOCTb MBI IIPOBe-
pwu arperatHoit ¢dynknmenn AVG(sales),
3HAYEHHS] KOTOPOI1 ¢ pa3OUBKOM IO TUIIAM
KHUT pacledaTaHbl B IOCIeTHEM CTOIOIe
(cM. mucTuHr 6.8).

B nuctuHre 6.12 u Ha puc. 6.12 npencrasiieH
OJIMH IIPOCTOM 3aIIPOC, BKIOYAIOIIUNA IIpe/-
noxxenne GROUP BY, KOTOPBIA BBIYMCIAET
U paciedaThbIBaeT OOIIUN 00BbeM IPOIaXK,
cpenuuit o6beM MpofaX U 06Iee YHCIO
KHUT I10 HaIlley TUIIOBOM 6ase JaHHBIX C pas-
OUBKOM O THIIaM 3THX KHHT. 3aIpoc, Ipen-
CTaBJICHHBIN B jaucTuHre 6.13 u Ha puc. 6.13,
SIBJISIETCST MO UKAIIHEN TIPEIBIMYIIETO 3a-
IIPOCa, CyTh KOTOPOM B TOM, 4TO MBI J00a-
B npenioxkenure WHERE, aTobsl erfe o
TPYNIHUPOBKU UCKIIOYUTD U3 PACCMOTPEHUSA
BCe KHHTH C IieHoN HmKe $13, u mpemtoske-
Hue ORDER BY, 9TO6BI OTCOPTHPOBATH Pe3yiIb-
TaT B HOPSIIKE YMEHbBIIIEHNUsI 061X 06BEMOB
IIPOJAXK.




210 | CymmunpoBaHme 1 rpynnmpoBKa AaHHbIX

Jluctunr 6.14 u puc. 6.14 1eMOHCTPUPYIOT
NIpUMeHeHNe HeCKOJbKUX I'PYIITUPYIOMINX
CTOJIOIIOB [UISI TOTO, YTOOBI ITOCIUTATD IHC-
JIO KHUT Ka)KJOTO THIIA, KOTOpbIe HalledaTal
KaKIBIN U3TaTeNIb.

B nuctunre 6.15 u Ha puc. 6.15 nokazaHa
Hekass MopudUKanus 3apoca, MpeacTas-
JIleHHOTO B tuctuHre 5.31 u Ha puc. 5.31 (cm.
ryaBy 5). 3mech MBI He paclieqaThIBaIy CIIU-
COK KHHUT Halirei 6a3bl ¢ pa36uBKOIT 110 KaTe-
ropusiMm 00bEMOB MPOJAXK, a UCIOIB30BAIN
npemioskeHune GROUP BY, 4T0OBI TOKa3aTh IHC-
JIO KHUT B KaK[IOM U3 3TUX KaTErOpUM.

YT106bI UCKNKOYNTL U3 PACCMOTPEHMS Te CTPO-
KW, KOTOpblE Bbl HE XOTWTE FPynnupoBarth,
NpUMeHsNTe NpeanoxeHne WHERE, a 4T06bl
(bunbTPOBATL CTPOKU NOCNE rPynnMpoBKN —
npeanoxexne HAVING, KOTOpoe noApo6HO
paccmatpuBaeTCs B ClefyloLLem pasgerne.

C

type SUM(sales) COUNT(sales) COUNT(*)
biography 1611521 3 4
children 9095 2 2
computer 25667 1 1
history 20599 3 3
psychology 308564 3 3

Juctuur 6.11. [Ing nonyyeHns matemMaTuyecku
JOCTOBEPHbIX Pe3yNbTaToB CeayeT NPUMEHATh

He oyHKUMI0 COUNT(*), a doyHKUMIO COUNT (expr).
B npoTuBHOM cny4ae owwnbKa Hem3bexHa, Korga
expr COAepXuT 3HayeHus null. Peaynbrar
MCMONHEHMS 3anpoca cM. Ha puc. 6.11

=IT NUCTMHT
SELECT
type,
SUM(sales) AS "SUM(sales)",
COUNT(sales) A S
"COUNT(sales)",
COUNT(*)  AS "COUNT(=)",
SUM(sales)/COUNT(sales)
AS "SUM/COUNT(sales)",
SUM(sales)/COUNT(*)
AS  "SUM/COUNT(*)",
AVG(sales) AS "AVG(sales)”
FROM titles
GROUP BY type;
SUM/COUNT (sales) SUM/COUNT (*) AVG(sales)
537173.67 402880.25 537173.67
4547.50 4547.50 4547.50
25667.00 25667.00 25667.00
6866.33 6866.33 6866.33
102854.67 102854.67 102854.67

Puc. 6.11. Peaynbtar ncnonHeHus 3anpoca, NpeacTaBieHHoro B ANCTuHre 6.11
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Jinetndr 6.12. 3ToT npocToit 3anpoc ¢ npumeHeHuem  Jluetuur 6.13. 3gech B TEKCT 3anpoca U3 NnUCTUHra 6.12

npensioxeHus GROUP BY BbIMUCIAET HECKONbKO [062aBneHsbl npeanoxenns WHERE n ORDER BY, 4TOGbI
WTOTOBbIX CTATUCTUYECKUX NOKa3aTenen ans He Y4YuTbIBaTb KHUM petuesne $13 v ynopsaaouutb
KQXAO0ro TMna KHUr. Peaynbrat UCnosHeHus 3anpoca pe3ynbTaT N0 YMEHbLLUEHNO 06LLero 06bema NpoAax.
CM. Ha puc. 6.12 PeaynbTar ncnonHeHus 3anpoca cM. Ha puc. 6.13
El=i———i"o———— JINCTHHI §E§| E=———"0c————— JINGTHHI §E§|
SELECT SELECT
type, type,
SUM(sales) AS "SUM(sales)", SUM(sales) AS "SUM(sales)",
AVG(sales) AS "AVG(sales)", AVG(sales) AS "AVG(sales)",
COUNT(sales) AS "COUNT(sales)” COUNT(sales) AS "COUNT(sales)”
FROM titles FROM titles
GROUP BY type; WHERE price >= 13
GROUP BY type
ORDER BY "SUM(sales)" DESC;

type SUM(sales) AVG(sales) COUNT(sales)

——————————————————————————————————————— type SUM(sales) AVG(sales) COUNT(sales)
biography 1611521 537173.67 e T e
children 9095 4547.50 2 biography 1511520 755760.00 2
computer 25667 25667.00 1 computer 25667 25667.00 1
history 25559 6866. 33 3 history 25559 6866. 33 3
psychology 308564 102854.67 3 psychology 5000 5000.00 1
Puc. 6.12. Pesynbrar ucnonHeHus 3anpoca, Puc. 6.13. Pe3ynbTar ucnonHeHns 3anpoca,

NpefCcTaBNeHHOro B IMCTUHTE 6.12 npesCcTaBneHHoro B NUCTuHre 6.13
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Juctuur 6.14. MepeymcnnTb KHAMN KXA0ro Tuna

C pa3buBKOi NO n3aatenam B yObiBatOLLEM NOPAAKEe
(HVKHMIA YPOBEHb rpyNNUPOBKM) BHYTPU
BO3pACTatoLLEro nopsaka aeHTMgnKaTopos
n3garenei (BepXHUin ypOBEHb rpynnupoBKHM).
Pesynbtar ucnonHexms 3anpoca cM. Ha puc. 6.14

EM JIMCTHHT E§|
SELECT
pub_id,
type,
COUNT(*) AS "COUNT(=)"

FROM titles

GROUP BY pub_id, type
ORDER BY pub_id ASC, "COUNT(x)" DESC;
pub_id type COUNT(*)
P01 biography 3
PO1 history 1
P02 computer 1
P03 history 2
P03 biography 1
P04 psychology 3
P04 children 2

Puc. 6.14. Pe3ynstar ucnonHeHums 3anpoca,
npeACcTaBneHHoro B nucTuHre 6.14

JInctuur 6.15. MepeyncnuTb KHAMN B KOXA0IA
KaTeropuu 06beMOB NPOAAX B NOPSAAKE UX
yMeHbLUeHNs. Pe3ynbTaT MCNoNnHeHns 3anpoca
CM. Ha puc. 6.15

En JIMCTHHI E§|
SELECT

CASE
WHEN sales IS NULL
THEN "Unknown’
WHEN sales <= 1000
THEN "Not more than 1,000°
WHEN sales <= 10000
THEN 'Between 1,001 and 10,000°
WHEN sales <= 100000
THEN 'Between 10,001 and 100,000°
WHEN sales <= 1000000
THEN 'Between 100,001 and 1,000,000
ELSE 'Over 1,000,000°

END

AS "Sales category”
COUNT(*) AS "Num titles”
FROM titles
GROUP BY
CASE
WHEN sales IS NULL
THEN "Unknown’
WHEN sales <= 1000
THEN "Not more than 1,000°
WHEN sales <= 10000
THEN 'Between 1,001 and 10,000°
WHEN sales <= 100000
THEN "Between 10,001 and 100,000"
WHEN sales <= 1000000
THEN "Between 100,001 and 1,000,000°

ELSE "Over 1,000,000°
END
ORDER BY MIN(sales) ASC;
Sales category Num titles

Unknown

Not more than 1,000

Between 1,001 and 10,000
Between 10,001 and 100,000
Between 100,001 and 1,000, 000
Over 1,000,000

Puc. 6.15. Pesynbrar ucnonHeHns sanpoca,
npencTaBneHHoro B NUCTUHre 6.15
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Juctunr 6.16. O6patuTe BHUMaHNE, 4TO 06a

npeacTaBfieHHbIX 3[eCb 3anpoca Aat0T OJUH 1 TOT XKe

pesynbTar, KOTopbIi NoKas3aH Ha puc. 6.16

JIMCTHHT

SELECT type
FROM titles
GROUP BY type;

SELECT DISTINCT type
FROM titles;

biography
children
computer
history
psychology

Puc. 6.16. Pesynstar ucnonHexus 3anpocos,
npefcTaBneHHbIX B IMCTUHTE 6.16

Ecnn B Hekoem 3anpoce npeanoxeHue GROUP
BY npumeHsieTcs 6e3 arperatHoi (oyHKLMK, OHO
00pabaTbIBAETCA MMEHHO TaK, Kak NpeanoxeHmne
DISTINCT (cM. nucTuHr 6.16 n puc. 6.16). Moa-
po6Hee 06 3TOM MPEANOXEHWU YuUTalTe
B pasfene «YaaneHue NOBTOPSOLLNXCS CTPOK
¢ nomouwbto KnioveBoro cnosa DISTINCT»
rnasbl 4.

Bbl MOXeTe NpUMMeHATb NpeasioxXeHns GROUP
BY Ans Toro, 4T06bl UCKaTb CKPbITblE 3aKO-
HOMEPHOCTW 1 B3aUMOCBA3M B [aHHbIX Ba-
Lwen 6asbl. Hanpumep, 3anpocom, npeacras-
NEHHbIM B MCTUHre 6.17 1 Ha puc. 6.17, Mbl
MbITANUCh HAUTU 3aBMCMMOCTb MEXAY KaTe-
ropuUAMM LEHbI 1 CPeSHUMM NPOAKAMN.

Hukorga He nonaraiTtech Ha To, YTO NMpPemso-
XXeHue GROUP BY ynopsfo4uT CTPOKM pe3ynb-
Tata. Mbl HaCTOATENbHO PEKOMEHJyeM Bceraa
NPUMeHsTb Npeanoxexue ORDER BY BMecTe ¢
npeanoxeHuem GROUP BY (HecMOTps Ha To,
YTO W3 HECKONbKIMX NPUMEPOB Mbl ANt KPaTKO-
CTW UCKMIOYUAN NpeanoxeHne ORDER BY). bo-
nee TOro, HekoTopble Kommepyeckue GYB[ Tpe-
6ytoT NpuMeHsTL ORDER BY BMecTe ¢ GROUP BY.

Ecnun Hekas arperatHas cpyHkuus 6narofaps
npeanoXeHnto GROUP BY BblJaeT MHOroMep-
HbIl (TO €CTb COCTOALUMA M3 HECKONIbKMX
KOMMOHEHTOB) pe3ynbTar B BUAE ONpeaesneH-
HOro Habopa 3Ha4eHwii, aTOT Habop HasblBa-
eTCSH BEKTOPOM arperaros, a CamMmmn 3Ha4eHmns —
arperatamu BeKTOpa, UNi BEKTOPHbIMU arpe-
ratamu (34ecb MOXET BO3HUKHYTb HEKOTOpas
nyTaHuua B TEPMUHAX, NOCKOMbKY A0 CUX
Mop NoJ arperatoM NOHUManocb MHOXECTBO
CTPOK Kak aprymeHT arperatHoil QyHKLMK).
Ecnu e B CTpyKType 3anpoca HeT npeano-
XKeHUsi GROUP BY n arperatHas cyHKLNA 3T0-
ro 3anpoca BblLaeT eAUHCTBEHHOE 3HAYEeHMe,
3T0 3HAYEHWEe NPUHATO HA3bIBATb CKA/ISAPHBIM
arperarom.
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Access, To ans 3anycka 3anpoca U3 IMCTUH- ¢ pa3buBKOIA N0 LigHe B NOPSJIKE 86 YMEHbLLEHNS.
ra 6.15 BbipaxeHue CASE mpuietca 3ame-  Pesynbrar MCMOMHEHMA 3anpoca cM. Ha puc. 6.17
HUTb OYHKUMEA SWITCH() (CM. mpumeyaHue

@ Ecnu BbI pa6oTaete B cpefe CYB[ Microsoft  Jluetunr 6.17. MokasaTb CpeaHue Npoaaxu

¢ nometkoit DBMS B pasgene «Bbluucnenne —|[FIE——————=fucmuHr

YCNOBHbIX 3HA4EHWI C MOMOLLb0 BbIDAXEHUS SELECT price, AVG(sales) AS "AVG(sales)"
CASE» rnasbl 5) FROM titles

CYb[l MySQL He nopaepXuBaeT Npeanoxe- WHERE price IS NOT NULL

HWs CASE B COCTaBe NpefnioXeHus GROUP GROUP BY price

BY. Moatomy 3anpoc, npefcTaBieHHbIA B Ni- ORDER BY price ASC;

cTuHre 6.15, B MySQL pa6oTatb He 6ymer.

VimeiiTe B BILY, 4TO HEKOTOPbIE KOMMEPYECKIe
CYbM, Hanpumep MySQL n PostgreSQL, pas-

DELLIAIOT UCTIONb30BATH MCEBMIOHMMbI CTONGLOB ' * AG(sales)
B NpeanoxeHun GROUP BY. 6.95 2014400
7.99 94123.0
10.00 4095.0
12.99 56501.0
13.95 5000.0
19.95 10443.0
21.99 566.0
23.95 1500200. 0
29.99 10467.0
39.95 25667.0

Puc. 6.17. Pesynstar ucnonHesus 3anpoca,
NPeACTaBNEHHOr0 B NUCTUHIE 6.17. Mbl Bugum,
Y4TO, CNIM UTHOPMPOBATb IBHYIO CTATUCTUYECKYH
aHOManu, CBA3aHHYHO ¢ LieHoii $23,95, oueBnaHa
cnabas o6parHas 3aBUCUMOCTb 06beMa Npoaax
OT LiEHbl
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®unbTpayus rpynn
C NOMOLLbIO NpeanoXeHus
HAVING

B onpeneneHHOM cMBbICIe IpenioxKeHue HA-
VING HakIagbIBaeT OTpaHUYEHNUSI HA IIPeMJIO-
xeHue GROUP BY mogo6HO TOMY, KaK Ipeaio-
>kenne WHERE B3anmopecTByeT ¢ KOMaHIOMU
SELECT. Ilepedncinm OCHOBHBIE XapaKTepUC-
TUKU IpegyokeHust HAVING:

m B komaHpae SELECT oHO mmomertaeTcs moc-
sge npennoxeHus GROUP BY, Ho mepen
ORDER BY;

B UMEHHO TaK, Kak npepnoxenue WHERE
OrpaHUYUBAET YUCJIO CTPOK, ITIOKa3bIBae-
MBIX KoMaHpo# SELECT, mpemiosxeHue
HAVING orpaHMYMBaeT YKUCJIO IPYILIL, IIOKa-
3pIBaeMbIX InpennoxeHueMm GROUP BY;

m CYB]] npumMeHseT ycaoBue IOUCKA Ipe-
noxxeHust WHERE do Toro, Kak OCyIIecTBIIs-
eTcs TPYIINHUPOBKA, a YCJIOBUE IIOMCKA
npenioxeHus HAVING BeIIIOIHsAETCA noce
9TOTO;

B CHHTAKCHC €ro aHaJOTUYeH CUHTAKCHUCY
npennoxenus WHERE, Tonpko HAVING mMo-
JKeT ComepiKaTh arperaTHble (yHKINM;

B MOJKET COCIAThCA Ha JI0ObIEe COCTABIIAIO-
1e crucka npemioxenus SELECT.

OuepenHocTs, ¢ koTopoit CYB]l mpumenser
npennoxenus WHERE, GROUP BY u HAVING, Ta-
KOBa:

1. ITpennoxenue WHERE ¢puiabTpyeT cTpoKy,
KOTOPBIE SIBJISIOTCS Pe3yJIbTaTOM PaboThI
orepanuii, 0603HaYeHHBIX PEIJIOKECHU-
samu FROM u JOIN.

2. Ilpennosxenue GROUP BY rpynmupyer BbI-
xop nipepsioxenus WHERE.

3. Ilpennosxenue HAVING puibTpyer cTpoxu
CTPYIIIHPOBAaHHOTO Pe3yyIbTaTa.

dunbTpaums rpynn

Bcrnen 3a mpepnosxenuem GROUP BY mHameua-
Taute HAVING search_condition.

[Ipenmosaraercss, 9TO BBI ITO CBOEMY BBIOOPY
BMECTO Search_condition MonCTaBUTe peab-
HO€ YCJIOBUE IIONCKA, KOTOPOE XOTUTE ITpUMeE-
HUTb /11 QUIBTPOBAHUS TPYIII U KOTOPOE
IOJDKHO OTBEYATh ClIeAylonuM TpeboBa-
HUAM:

COZlepKaTh arperaTHble QyHKIUY;

BO BCEM, KpOMe BKJIIOUEHHUS B CBOU CO-
CTaB arperaTHbIX (OYHKIHUI, OBITH aHAJIO-
TUYHBIM YCJIOBUIO IOUCKA IPeIOKeHUs
WHERE, paccmoTpeHHOMY B pasesne «Puib-
TpalXs CTPOK C IOMOIIBIO TIPEIJIOKEHUS
WHERE» riaBbr 4;

B 00BbeJUHATH HECKOJIBKO YCIOBUI IIONCKA
jorundyeckumMu omneparopamu AND u OR
B CJIOKHOE YCJIOBHE IMOMCKa IpenokKe-
Hus HAVING, ”HBepTHPYS, eClId Halo, HEKO-
TOpBI€ U3 3TUX COCTABIAIOIIUX JOTHUYeC-
KkuM onrepatopoM NOT.

[pennoxenue HAVING 06pabaThiBaeTCsi TAKUM
006pa3oM, YTO €ro yCJIOBHE ITOKMCKA IPIMEHS-
€TCs K CTPOKaM BBIXOZIa, KOTOPBIA ITPOU3BO-
IUT TpynnupoBKa. Y ToapKo Te rpymnmsl, Ko-
TOPBIE COOTBETCTBYIOT YCJIOBUIO ITOUCKA, ITPO-
XOOAT B pe3ynbTaT. Ilpu 9TOM BBI MOXKeTe
NpUMEHATh mpennoxeHue HAVING Toiabko
K CTOJIOIaM, MOSIBJISIOIINMCS B IIPeIJIOKe-
Huu GROUP BY wutu B KakO¥-HUOYIb arperaTHoOM
Pynxnmm.

JJIs1 MIITIOCTpalliy BCETO BBIIIECKa3aHHOTO
paccMOTPHUM HECKOJIBKO 3aIIpocoB. B 3ampo-
ce U3 JHCTUHTa 6.18 MBI MOTUUIIPOBAIN
3aIpOC, KOTOPBIN OB PaCCMOTPEH B JIHC-
tuHre 6.9. CyTh MOgHQUKAIUN 3aKII0YaeT-
Cs1 B CJIEAYIOIIEeM: BMECTO TOTO YTOOBI Iepe-
YUCIATh C pa3OUBKOM 110 aBTOpPaM KHUTH,
KOTOpble OBIIM HAallMCaHbl, B TOM YHCIe
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B COABTOPCTBE, KaXKIbIM U3 ABTOPOB, YYUTbI-
BaeMbIX B Halllell TUIIOBOU Oa3e MaHHBIX, MbI
npuMenunu npengoxeHue HAVING ¢ menbro
IIEpEYUCIIUTD TOJBKO T€X aBTOPOB, KTO Ha-
MHCaJI, B TOM YUCJI€ B COABTOPCTBE, HE MEHee
TpeX KHUT.

B 3anpoce u3 nucruHra 6.19 ycnosue noucka
npenoxeHus HAVING omHOBpeMEHHO SIBIISIETCSI
OJIHHAM U3 arperaTHbIX BBIPAKEHUI IIPEIJIOMKE-
Hust SELECT. DTUM MBI IeMOHCTPUPYEM, UTO
ycaoBue noucka npepioxenus HAVING moxket
BKJIIOUATH arperaTHble QyHKIwM. Kak BHIHO
u3 juctunra 6.20 u puc. 6.20, 3anpoc, npea-
CTaBJICHHBIN B JHCTHHTE 6.19, 6yIeT BBIIOI-
HATBCSA Ia’Ke TOT/A, KOTrJa BbI YOAIUTeE arpe-
ratHyo GyHKnuio AVG() us nepeuns SELECT
u octaBuTe QYHKIIHIO, KOTOPAst BXOTUT B CO-
CTaB yCJIOBUsA ITOUCKa IpeanoskeHus HAVING,
€OUHCTBEHHOM IPUMEHSAEMOM B 3aIIpoce.

3ampoc, IpencTaBIeHHBIH B JIUCTUHTe 6.21 1
Ha puc. 6.21, ¢ TOMOIBLIO HECKOJIBLKUX IPYII-
MHAPYIOIIUX CTOJOIOB IOACIYUTHIBAET KOJIU-
YeCTBO KHHT Ka)KIOIO THIIA, KOTOpBIE OIry0-
JIAKOBAJI KayKIbIN u3naTensb. [Ipu aTom ycio-
BHe NIOKCKa npeaoxenus HAVING uckirogaer
Te TPYyIIIbl BTOPOIO YPOBHS IPYIIHUPOBKHU,
B KOTOPBIX IAHHBIN U3NaTeb (IIePBBI YPO-
BeHb I'PYNIIMPOBKYU) UMeeT He OoJiee OHON
OIyOJINKOBAaHHON KHHUIM IIPOU3BOJIBHOTO
3aJaHHOTO TUIA (BTOPOH YPOBEHb IPYIIIU-
pOBKH). 3aIIpoC BBIIAET HEKOEe IOAMHOXKe-
CTBO TOTO pe3yJIbTaTa, KOTOPBIN OBLT yKe
IIOJIy4eH C IOMOIIBIO 3aIIpoca, IpeacTaB-
JICHHOTO B JINCTHHTE 6.14.

B 3ampoce u3 nuctuHra 6.22 npenyioskeHue
WHERE, xax MBI BHIMM, CHadaJia MCKIIIOYaeT
U3 PAaCCMOTPEHUS BCe KHUTU, KpOMe TeX, YTO
BbINyIIeHbl u3gaTeasmu P03 u P04. ITocne
ororo npemnoxenue GROUP BY rpynmupyer
BbIxO1 Ipermtoxkenust WHERE o cronbiry type.
Haxkownen, npennoxxenue HAVING ¢punbprpyer
CTPOKH B c(pOPMHUPOBAHHBIX IPYIIIAX.

Juctuur 6.18. NMepeyncnuts aBTOPOB, Y4NTLIBAEMBIX
B HaLLen TMNOBON 6a3e AaHHbIX U HaNUCaBLUNX,

B TOM 4UCe B COABTOPCTBE, HE MEHEE TPEX KHUT.
PesynbTar ucnonHenus 3anpoca npeicTaBs/ieH Ha
puc. 6.18

JIMCTMHI
SELECT
au_id,
COUNT(*) AS "num_books"

FROM title_authors
GROUP BY au_id
HAVING COUNT(*) >= 3;

au_id num_books
AO1 3
A02 4
A04 4
A06 3

Puc. 6.18. PesynbTat ucnonHeHns sanpoca,
npencTaBneHHoro B NUCTuHre 6.18

Jinctuur 6.19. Mepeyncnnts KHUIK,

CpejHuin BANOBOW [OXOL MO KOTOPbLIM NPeBbILLaeT
1 MUNANOH JOANAPOB, U CPELHNIA BANOBO LOXOL,
¢ pa36uMBKOi NO X TUNAM. Pe3ynbTaT UCNOHEHMs
3anpoca cM. Ha puc. 6.19

E=————"o0c————— NINCTHHI

SELECT
type,
COUNT(price) AS "COUNT(price)",
AVG(price = sales) AS "AVG revenue”

FROM titles
GROUP BY type

HAVING AVG(price = sales) > 1000000;

type COUNT(price) AVG revenue
biography 3 12484879.00
computer 1 1025396. 65

Puc. 6.19. Pe3ynbTar ncnonHeHns 3anpoca,
npeAcTaBneHHoro B IUCTUHIe 6.19
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Jluctudr 6.20. 3anpoc nosyyeH ynanesmem

13 npeanoxenns SELECT komaHAbl nuctuHra 6.19
arperatHoil pyHkumm AVG(pricessales).

Ha puc. 6.20 Mbl BUAMM, 4TO MOAUULNPOBAHHbII
3anpoc pa6oraert

I=——————JMCITHHI =————— 13|

SELECT
type,
COUNT(price) AS
FROM titles
GROUP BY type
HAVING AVG(price =

"COUNT(price)”

sales) > 1000000;

type COUNT(price)
biography 3
computer 1

Puc. 6.20. Pe3ynbTar ncnonHeHus 3anpoca,
NpefcTaBNEHHOro B IUCTUHTE 6.20

Jnctuur 6.21. NMepeyncnuts ¢ paséuBKo no
13aarensam (NepBblil YpOBEHb) U TUMAM KHUT
(BTOpOI YpOBEHbL) ONYONNKOBAHHbIE KHUT,
Y4UTbIBaEMble B HaLLel TUNOBOW 6a3e AaHHbIX. [ns
Ka40ro (oMKCMpOBAHHOMO U3AaTeNs M3 pesynsrara
UCKMOYAIOTCS rpynnbl (BTOPOM YPOBEHB), B KOTOPbIX
9TOT U3JaTeNb BbINYCTUN He 60Nee OAHON KHUMN.
Pe3ynbTar ncnonHeHns 3anpoca cM. Ha puc. 6.21

Fi=———— lioiir—————
SELECT
pub_id,
type,

COUNT(=*) AS
FROM titles
GROUP BY pub_1id, type
HAVING COUNT(*) > 1

“COUNT(*)"

ORDER BY pub_id ASC, "COUNT(=)" DESC;
pub_id  type COUNT(*)
P01 biography 3
P03 history 2
P04 psychology 3
P04 children 2

Puc. 6.21. Pe3ynbTar ucnonHeHns 3anpoca,
npesCcTaBneHHoro B NUCTUHIe 6.21
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MpeanoxeHns HAVING [OMKHbI BKIHOYATb
TOMbKO arperatbl. TONbKO Te W HUKaKue Apyrue
YCNoBMs, KOTOpbIE HEo6X0AUMO NPUMEHUTb
110¢/1€ TOr0, KaK NpoBefeHa rpynnupoBka, cre-
QyeT OnpeaenuTb B MpeiioXeHnn HAVING.
[leno B TOM, YTO YTOYHUTb YCNOBMS, KOTOPbIE
HEo6X0AUMO NPUMEHUTbL 40 TOro, Kak 6yner
npoBefieHa rpynn1poBKa, ropasao 3deKTMB-
Hee B MNpeanoXeHum WHERE. [loscHUM 3Ty
MbICNb. B cnegytoliem npumepe nepsas U3
[IBYX 9KBWBANEHTHbIX MO Pe3ymnbrary KOMaHp
paboTaeT ObICTPee, 4TO MpPEeAnoyTUTESIbHEE,
TaK Kak OHa COKpaLLAeT KOJIMYeCTBO CTPOK, KO-
TOpble HEOOXOAMMO CrpynnupoBaTh:

SELECT pub_id,
FROM titles

SUM(sales)

WHERE pub_id IN ('P03', 'P04°)
GROUP BY pub_id
HAVING SUM(sales) > 1000;
SELECT pub_id, SUM(sales)
FROM titles
GROUP BY pub_id
HAVING SUM(sales) > 1000
AND pub_id IN ('P03', °'P04°);

JivcTtnir 6.22. Mepeyucnuts ang uanarenen P03

1 P04 06Lumit 06beM NPOAAX BbIMYLLEHHBIX KHUM

¢ pa3buBKOI N0 MX TUNAM. YYECTb TONbKO Te KHUTK,
UTOrOBbIA 06BLEM MPOAAX KOTOPbIX NPEBbILLAET

10 000 Konuid Npu cpefHen LeHe 0JHOI Konuu MeHee
$20. Peaynbtat ucnonHeHus 3anpoca cM. Ha puc. 6.22

E="——————— NINCTHHT EEEI
SELECT
type,
SUM(sales) AS "SUM(sales)",
AVG(price) AS "AVG(price)”

FROM titles

WHERE pub_id IN ('P03",

GROUP BY type

HAVING SUM(sales) > 10000
AND AVG(price) < 20;

"P04")

SUM(sales)

308564

AVG(price)

psychology

Puc. 6.22. Pe3ynbrat ucnosnHeHus 3anpoca,
npeAcTaBneHHOro B IUCTUHIE 6.22




DLICOP 4AHHILIX

M3 HECHOALUHX TALAHL

Bce 3ampockl, KOTOpble MBI pacCMaTpUBa-
JIM [I0 CUX TIOP, 06J1amanu ofHOM ob11ieit gep-
Tott. Ka>kplit n3 HUX BBIOMpAII JaHHbIE U3 Ka-
KOfI-HI/I6Y,HL OIHOM Tabiuubl. B 3TOM riiase
MBI OOBICHUM, KaK C IIOMOIIBIO OObenuHe-
HUI1 BBIOUPATh CTPOKU OJJHOBPEMEHHO U3 He-
CKOJIBKMX TaOuIl. DTa 3ajjaya OYeHb BasKHA
B IPaKTHUYECKOU paboTe ¢ 6a3aMu JTaHHBIX.
it Havata MPUIIOMHUTE, YTO B pasyeite «CBs-
3W» TJIABBI 2 MbI OIIPEIENIUAIIH, YTO CBSI3b — 3TO
00beIMHEHNE, YCTaHABINBAaEMOE MEXIY 06-
IIIIMU CTOJIOIAMU IBYX pasHbIX Tabuui. Tak
BOT, 0ObeIMHEHNE — OTO TaKas TabJIMIHas
oreparusi, Ha BXOJI KOTOPO¥ MOJAIOTCS IBE
pasHble TaOIUIIBI U KOTOPAst IPUMEHSIET CBSI-
3aHHBIE CTOJIOIBI 3TUX TAOJIUII I TOTO, YTO-
6bI 0ObeIUHUTD UX CTPOKH B HEKYIO OTHY 00-
IyIo Tabauiy. B npuHIune ¢ moMomsio 1e-
ITOYKU 0O'beIUHEHUI BBl MOXKETE CTPYIIIIUPO-
BaThb JII000€ 91cIIo TaOIuIl.

B 4eM ke 3aKkiIr04aeTcs BaXKHOCTL OObeIHe-
Huit? [leso B ToM, 94TO0 OCHOBHast nHbOpMa-
st J1060i1 6a3bl JTAHHBIX XPAHUTCS HE B ee

TabauIax, a, 0OpasHO BBIPAKASCh, MEXIY
HuMU. KOHEYHO, IMEIOTCS B BU/LY CBSI3H MEX-~
Iy MHOYK€CTBaMHM CTpoK. Ecin B34Thb, K Npu-
Mepy, Hallly TUIIOBYIO 6a3y TaHHBIX, TAOJIUIIBI
authors, publishers u titles cogepsKaT BaKHYIO
nHdopmanuio, cropy Her. Ho wumen-
HO CBSI3U MEXITy 9THMU TaOJIAIIAMU JAIOT BO3-
MOYKHOCTb OTBEYaTh Ha BOIIPOCHI O TOM, KTO
U 9YTO HAaIIMCaJ, KTO U 4TO OIyOJIMKOBAJI,
KOMY OBUIH ITOCTAHBI Y€KU B CYET BBIILIATHI
ABTOPCKOTO TOHOpPapa M T.1. CiieoBaTeIbHO,
HMEHHO CBSI3U IIO3BOJISIIOT AaHAJIU3UPOBATH
IaHHBIE KaK cucTeMy. 1 ToabKo aHaIu3upys
IaHHBIE O IPOU3BOIILHOM OObeKTe KaK eu-
HOe 1eioBe (TO ecTh paboTast ¢ MOJENbIO
IaHHBIX ), MBI MOKEM IIOJIYIUTh O HeM afieK-
BaTHOE NpeJCTaBJIeHHE.

YautbiBast Bce BBIIIIECKa3aHHOE, B 9TOM IJIa-
Bé MBI PAaCCMOTPHUM Pa3IMYHbIE TUIIBI IOy~
CTHUMBIX B paMKax cranmapta SQL o6benu-
HeHU, 0ObICHUM UX Ha3HAYeHHE U TO, KaK
cienyet cTpouTh KoMaHIbl SELECT, koTopeie
HCIIONIB3YIOT 9T O0bEeIMHEHUSI.
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VY1ouHenue umeH cTonoLoB

Bcniomuute, B paspene « Tabnuiisl, cTOIO1IbI
¥ CTPOKW» TJIaBBI 2 MBI OTMEYAJIH, 9TO MMe-
Ha CTONOIIOB B Ipefesiax OTHON TaOIHIIbI
IDOJDKHBI OBITH YHUKAJIbHBIMA IS JII000I
TabIMIbI, HO MOTYT IIOBTOPSITBCS B APYTUX
tabnunax. Hanpumep, Tabauibl Hatemn Tu-
MOBOM 6a3bl JaHHBLIX authors u publishers
comepxar crom6ier city. Iloaromy, ecau
[P TIOCTPOEHUH 3aIPOCa PACCMATPUBAETCS
6oJiee OOHOM TAaOIMIBI, UMEHA CTOJIOIOB
MOTYT TepecTaTh OBITh UX OMHO3HAYHBIMU
nneHTU(DUKATOPAMH.

J7st Toro 4ToOBI ONIpeneuTh Te CTONOIBL,
V“MeHa KOTOPBIX IlepecTaly OBbITh UX OTHO-
3HAYHBIMU UIeHTH(UKATOpaMU H3-3a Iepe-
XOZla K HeCKOJIbKUM TabJINI[aM, UCIOIB3YIOT
TaK Ha3bIBaeMble YTOYHEHHBbIE nMeHa. JIio-
60e ymouHeHHOe UMS SIBJISETCS COCTABHBIM.
B mpocreiiiiem cirydae uIsl IIOJIyYeHUs CO-
CTaBHOT'O MMEHH IIPOU3BOJIBHOTO CTOIOIA
HA/[0 HAleJaTaTh UMs ero TabJIHUIbI, TOUKY
(6e3 mpobena) u UMs 3TOTO CTONIOIIA B ATOM
tabuie. O4eBUIHO, 9TO B JTI0OOM IIpUKIIaL-
HOH CHCTeME, MPUMEHSIOIIEN TOJbKO OTHY
6a3y MaHHBIX, TAKHE YTOYHEHHbIE UMeHa Oy~
IOyT ONHO3HAYHO UEeHTH(UIHUPOBATH CBOU
CTOJIOIBI IIPOCTO IIOTOMY, YTO TaOJIULIBI TOJI-
JKHBI IMETh B paMKaX OITHOI 6a3bl YHUKAIIb-
Hble UMeHa. boslee ClIOXHBIE YTOYHEHHbIE
MMEHA IPUMEHSIOTCS B CJIOXKHBIX CETEBBIX
nepapxudeckux CYBJl (cMm. mpumeuaHwme
DBMS B 3TOM pasmere).

YT04HeHHe MMEeHH NPoM3BONbLHOro cTonbua

Hamewaraiire table. column.
IIpenmomnaraercs, 9To:

B BMECTO CO.lUMmN BbI HOJICTABUATE UMS CTOJIO-
11a, KOTOpPO€ XOTUTE YTOYHUTD;

B BMecTO table Bbl MOJACTaBUTE UM TaOIu-
IIbI, TIe HAXOAUTCS CTOJOEI, UMs KOTO-
POro BBI XOTHUTE YTOYHUTD (CM. JTMCTHHT
7.1 u puc. 7.1).

[lonyckaetcs nNpUMEHATL B OLHOW U TOM Xe
KOMaH[le KaK YTOYHEHHbIE, TaK U HEeYTOYHEeH-
Hble UMeHa CTONBLOB.

meiiTe B BUAY, YTO YTOYHEHHbIE WMEHa
YNy4WwawT paboTy N60N CUCTEMbI, OCHO-
BAHHOW Ha 6a3ax [aHHbIX, He TONbKO TEM,
4TO YCTPAHAT HEOLHO3HAYHOCTb MAEHTU-
ukauum. [eno B ToM, YTO NPOU3BOANUTESb-
HOCTb BalLUMX CUCTEM BO3PACTET, eCNU Bbl
B J1060M 3anpoce 6yaeTe YyTOYHATL BCE UME-
Ha cTon6uoB. Mbl pekoMeHAyeM MocTynatb
VMEHHO TaK, XOTSl 04€BUAHO, Y4TO B YTOYHEH-
HbIX UMEHAX HET XEeCTKON He06X0auMOoCTH,
eClIN HEeT pucka noTepu OLHO3HAYHOCTY
MAEHTUNKALMN CTONBLIOB, TO €CTb €CIIN BO
BCeli 6a3e HeT TakoM napbl Tabnul, B KOTO-
poit coBNAAyT HEYTOYHEHHbIE MUMEHa napsbl
CTONG6LOB.

Ewle oaHa Beckas npuynHa NpUMEHSTb TOJb-
KO YTOYHEHHbIE MMEHA COCTOUT B TOM, YTOObI
06e30nacuTb cebs OT TOro, 4TO Kakue-nmbo
6ynyLine KOppekUMn CTPYKTYpbl KaKOW-HU-
6yab U3 Tabnuu Balleidr 6a3bl BHECYT He-
OAHO3HAYHOCTb UAeHTUUKaLmu. Hanpumep,
ecnu 6bl, KOppekTupys Tabnuuy
publishers Hawien TMNOBON 6a3bl, KTO-HW-
6yab Jo6asun
B Hee cTonbel zip (MOYTOBbLIA WHAEKC), TO
Nt06asi HEYTOYHEHHAsA CCblka (TO eCTb CCbIN-
Ka Ha HeyTOYHEHHOe MMA CTON6LA) Ha CToN-
6eL zip B NPOM3BOSILHOM 3aMpoce, KOTOPbIi
BblGMpan 6bl CTPOKU W3 Tabnuy authors
(aTa Tabnuua copepxut cTtonbel zip ¢ ca-
MOr0 Hayana) u publishers, He 6bina 6bl
0[IHO3HAYHOA.
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JlneTnr 7.1. B 3T0M 3anpoce YTO4HEHHbIE UMeHa

OnpeaenstoT, Kakom u3 cTonbuos city,
NPUCYTCTBYIOLMX B Tabnmuax authors

n publishers, ucnonb3yeTcs B 3anpoce
Pesynbtar ucnonHeHms 3anpoca cM. Ha puc. 7.1

JMcTHHr

SELECT au_id, authors.city
FROM authors
INNER JOIN publishers

ON authors.city = publishers.city;

au_id city

AO3 San Francisco
AO4 San Francisco
A0S New York

Puc. 7.1. Peaynbrar ucnonHeHus 3anpoca,
NPeACTaBNEHHOro B UCTUHIE 7.1. Mbl BUANUM
pacneyatky UAeHTUDNKATOPOB TeX aBTOPOB,
Y4UTbIBAEMbIX B HaLLEN TUNOBOI 6a3e JaHHbIX,

ANS KaXKO0ro U3 KOTOPbIX HARAETCA XOTS Obl 04UH
13[aTenb, XUBYLLIMIA B TOM XXe FOPOAE, 4TO U aBTop

oKX 3anpoca 3KBUBANEHTHbI:

SELECT
au_fname,
au_lname
FROM authors

SELECT
authors.au_fname,
authors.au_lname
FROM authors

YTO4HEHMEe UMEH CTONOLOB He MPUHECET HU-
" KaKoro Bpefa 1 B Tex 3anpocax, KoTopble pa-
60Tal0T ¢ 0AHON Tabnuuel. Ha camom fene
Bce CYB[ ycTpoeHbl Takum 06pa3oMm, 4TO
KaXAblil cTONGEL, BCeraa HesiBHO MMEeT CBOM
npedMKC-yTO4HUTENb (Er0 MHOMAA Ha3bIBAKOT
paHroBo nepemeHHolA). [MoaTomy aBa cnepy-

OtnenbHble Kommepyeckue CYB[1 moryT notpe-
60BaTb [OMOMHUTESNbHLIX NPEUKCOB-YTOY-
HUTENEN B 3aBMCMMOCTM OT TOrO, B KaKOM
MECTe WepapxXu4eckom CTPYKTYpbl LAHHON
CYB[ xpanutcs Baw 3anpoc. MoxeT Tak cny-
YNTbCA, YTO BaM NpuUAeTCcs 0603Ha4YaThb Ka-
KYt0-HUOY b TabnuLly UMeHeM cepBepa, nme-
HeM 6a3bl U UMeHeM Bnagenbua. Moatomy B
Tex 3anpocax SQL, koTopble Tpe6YOT ANUH-
HbIX YTOYHEHHbIX UMEH, NMOE3HO NPUMEHSTb
nceBAOHUMbI Tabnuy (06 3TOM MOAPOBHO
pacckasblBaeTcs B Crefylollem pasfene).
Hanpumep, nto60e NONHOCTbID YTOYHEHHOE
ums Tabnuusl B cpeae CYBI Microsoft SQL
Server BbIMMALNUT TaK:

server_name.db_name.owner_name
— table_name

[Tpeanonaraetcs, 4T0:

B BMECTO server_name Bbl MNOACTaBUTE
VMS BaLLErO CepBepa;

W BMECTO db_name Bbl NOACTABUTE UMS TON
6a3bl aHHbIX, K KOTOPOA OTHOCUTCS Tab-
nua;

B BMECTO owner_name Bbl NOACTABUTE UMS
Bflafensua 6asbl AaHHbIX;

W BMeCTO table_name Bbl NOACTABUTE UMS
Tabnuubl.

Oracle 8i Tpe6yeT, 4T06bI 06bEANHEHUS CTPO-
WIUCb MO CUHTAKCMCY NpeanoXxeHus WHERE
(cm. pasgen «CospaHue 06befuHEHMIA C No-
molbto cuntakeuca JOIN n WHERE» B aToii
rnase). Oracle 9i n 60nee NO3AHNUX BepCUii
NoLAepXnBaeT cuHtakcuc JOIN, crefoBa-
TeIbHO, 3aMpPOC, KOTOPbIiA NpefCTaBieH B iu-
CTuHre 7.1, 6yAeT (hyHKLUMOHUPOBATL 6€3 n3-
MeHeHWi. Ho ans Toro, 4To6bl 3anycTUTh 3TOT
3anpoc B Oracle 8i, Bam npuaetcs ero moau-
(huumpoBath CneaytoLMM 06pasom:
SELECT au_id, authors.city

FROM authors, publishers

WHERE authors.city =
— publishers.city;
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Co3paHuve ncesgoOHUMOB
Tabnuy ¢ noMoLbIo
npeanoxenus AS

CospaBaTh [ICeBIOHUMBI TAGIIHII C HCIIOIB30-
BaHUEM IPEJIOKEHS AS CIIEIyeT TaK XKe, KaK
IICEBIOHUMBI CTOJIOLOB (cM. paspen «Cospa-
HHUe IICEBIOHNMOB CTOJOIOB C IIOMOIIBIO
npemtokerust AS» B riase 4). [lone3noctsb
[ICEBJOHMMOB TaOJIUI 3aKIFOYAETCS B TOM,
9TO OHHU:

COKpamramoT o0beM BBOJa C KJIaBUATYPBI;

MPUAAIOT GOJIBIIE TOPSIIKA U CTPOMHOC-
TH KOMaHIaM;

B CYIIEeCTBYIOT TOJBKO B TOT MOMEHT,
IIOKa BBITNIOJIHSIETCS Ta KOMaHa, IIe OHU
CO3[IaHbl;

B HUKOINa He IMOSBJISIOTCSA B Pe3yJbTaTe
(B omIMuMe OT ICEBIOHUMOB CTOJIOIOB);

He MEHSIOT UMeH TaOIuI B 0a3e TaHHbIX;

B KOHTEKCTe IIO/[3AIIPOCOB HA3bIBAIOTCS
KOPPEALMOHHBIME MMeHaMu (0 1oz3a-
IIpocax YUTaNTe B IIaBe §).

Co3naHue npou3BONbLHOrO NCEBAOHUMA
npon3BONbHOIA Tabnuubl

B npenynosxenun FROM unu JOIN Hamegartaiite
clenylollee:
table [AS] alias

IIpenmomnaraercs, 9To:

B BLI 3aMeHuTe table UMeHeM TOi TaOJInIIbL,
IJIs1 KOTOPOI HaMepeHBI CO37aTh IICeBIO-
HUM;

B BBl 3aMeHUTe al14aS COOCTBEHHO IICEB-
IDOHMMOM, KOTOPBII MOJDKEH OBITH OfI-
HUM CJTIOBOM, COZIEPIKAIIIAM TOJBKO WIIH/U
OYKBBI, WIn/¥u UQPHI, WIN/U 3HAKY HOJ-
4YepKuBaHUA (IPOoOesbl, 3HAKU ITyHKTya-
WY WIA CHenuaIbHble 3HAKU He JOIyC-
KaloTcs).

m  XOTs IIpefiyIosKeH e [TOBBIIIAeT YUTa0e b
HOCTb TEKCTOB [IPOTPaMM, KITIOIEBOE CJI0-
BO AS mevaTaThb He 06513aTeIbHO (CM. JIHC-
TUHT 7.2 ¥ puc. 7.2).

Mpn co3gaHuM MNCeBAOHMMOB TabnuL Mbl
OMyCcKaeM K/04eBoe CnoBo AS. [1eno B ToM,
4TO 3TO HE06X0AMMO ANS MAKCUMaNbHOM CO-
BMECTUMOCTW NPeACTaBNEHHbIX B KHUTE 3a-
NPOCOB C paccMaTpuBaemMbIMy B Hell KOMMep-
yeckumu CYB[ (cm. npumedaHue DBMS
B 9TOM pasgene).

Kak nokasbIBaeT NpakTuka, NceBaoHNMbI Tab-
N, 06bI4HO BLIGUPAIOT 04eHb KOPOTKMMM,
O[MH-1Ba 3HaKa, He 6onee. OQHAKO HUKAKNX
OrpaHNYeHuit Ha UX ANUHY HeT.

Ecnu xotute npuMeHnTb (HaKTU4ECKOE UM
N060oN Tabnuupl, NPOCTO ONYCTUTE ee NCeB-
JOHUM.

imeitTe B BUAY, 4TO, CNN NCEBLOHNUM KaKOiA-
HMOYOb Tabnuubl CO3AaH, OH 3aMeHsieT (hak-
TUYeCKOoe MM 3TOW TabnuLbl B CBOEM 3arnpo-
ce. 370 3HAYWT, YTO, €CNN HeKoii Tabnuue
MPUCBOEH NCEBAOHWUM, HALO WMCMONb30BATH
€ro BO BCEX YTOYHEHHbIX CCblKaX (TO eCTb B
YTO4HEHHbIX MMeHax cTonbuos). Hanpumep,
CNeayoLLnin 3anpoc HeaonycTuMm:

SELECT authors.au_id
FROM authors a;

Kaxabll nceBAOHMM TabnuLbl JOMKEH ObiTh
YHUKaNbHbIM B CBOEI komaHae SQL.

B kaxaom camoo6beanHeHUn OT NCeBaoHN-
MOB Tabnui, TpebyeTcs ykasaTb Ha OAHY W Ty
Xe Tabnuuy 6onee ogHoro pasa. O camoo6b-
e[IMHEHNAX YnTaiiTe nanee B pasaene «Cosna-
HUEe CaMO0GbeHEHNS».
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JIveTuHr 7.2. MceBAOHUMbI TabnuL, AenarT

TEKCTbl 3aNpOCOB Kopoye 1 yutabenbHee. 06paTute
BHUMaHWe, 4TO NPUMEHSTb NCEBAOHUMbI 3aNpPOCOB
B NpeasioxkeHnn SELECT MOXHO 40 TOro, Kak OHU

(haKTU4ECKN ONUCaHbI B 3TOM MPELNOXEHUN.

PesynbTar ucnonHeHus 3anpoca nokasaH Ha puc. 7.2.

JMcTHHr

SELECT au_fname,
FROM authors a
INNER JOIN publishers p

au_lname, a.city

ON a.city = p.city;
au_fname au_lname city
Hallie Hull San Francisco
Klee Hull San Francisco
Christian Kells New York

Puc. 7.2. Pe3ynbtar ucrnonHeHus 3anpoca,
npefCcTaBneHHOro B IUCTUHIE 7.2.

oft’

Y106kl NpUNKUCATb NCEBAOHUMbI NPeACTaBIe-
HUAM, TOXXE MOXHO NPUMEHUTb MPEANoXe-
HUe AS (0 npefcTaBneHusx yuTainTe B rnase
12).

MpUMEHSTb KIHOYEBbIE 1 3ape3epBMPOBaHHbIE
C/10Ba B Ka4€CTBE NCEBLOHUMOB TabMNL, HENb3s
(cm. pasgen «CunTakcuc SQL» B rmase 3).

B cpene CYB[ Oracle, co3gaBas NceBAOHUM
Nto60it TabnuLpbl, HEO6XOAMMO ONyCcKaTb KITHO-
4eBOE CNMOBO AS.

Oracle 8i Tpebyert, 4T06bI 06bEANHEHNUS CTPO-
WANCL MO CUHTAKCWUCY NpeanoxeHns WHERE
(cm. pasgen «CosfaHne 06beaUHeHwit ¢ no-
moulbto cuHTakcuca JOIN u WHERE» B aToi
rnase). Oracle 9i n 6onee NO3aHUX BepCUii
noanepxusaer cuutakcuc JOIN, cnegosa-
TeNbHO, 3anpoc, KOTOPblii NpefcTaBieH B
NNCTUHre 7.2, cpaboTaeT Tak xe, 6e3 uame-
HeHwiA. Ho ans Toro, 4To6bl NPOBEPUTL Bbl-
nonHeHne atoro 3anpoca B Oracle 8i, Bam
NPUZETCA ero MoaMGNULNPOBaTL CREAYIOLLMM
o6pasom:

SELECT
a.au_fname, a.au_lname, a.city
FROM authors a, publishers p

WHERE a.city = p.city;
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Ucnonb3oBaHue
06beauHeHui

JTro60i1 3am1pOC, KOTOPHI BBIOMpAET MaHHbIE
u3 6oJjiee YeM OJHOM TaOJIMIbI, BHIIIOJHIET
Kakoe- 160 ob6bemuHeHHe. B ciemyromux
pasmenax Mbl MOAPOOHO PACCKAKEM O Pas-
JIMYHBIX TUITAX oObenquHennit (cm. Tabi. 7.1),
0 TOM, 3a9eM HY>KeH KaK/IbIIl U3 3TUX TUIIOB,
¥ O TOM, KaK Ha IIPAKTUKE CO3MaBaTh KOMaH-
1l SELECT, KoTOpBIe OYIyT IPUMEHSTh 00be-
IOVHEHUS.

[TepeynciuM OCHOBHBIE XapPaKTEPUCTHKU
00beIVHEHUI:

B omnepaHabl 00bequHEHN (TO eCTh Te IBe
TabJIUIBI, KOTOPbIE MOMAI0TCSA HA BXOM)
OOBIYHO Ha3bIBAIOT MIEPBOI TAGTUIIEI U BTO-
pori TaGuIIel, HO, UMes JIEJIO C BHEIITHUMHA
00beqUHEHHUSIMHY, TIe TOPSIOK CIeqoBa-
HUS BXOJHBIX TaOJIUI BaKeH, NX Ha3bIBa-
0T JIeBO¥ TabJnIeil U paBo Tabnuiei
COOTBETCTBEHHO;

B TaGauIbl BCeTna OObeIUHSIIOTCS TOCTPOY-
HO IIpU BBITIOJTHEHUH BCEBO3MOXKHBIX yC-
JIOBUH, OIIpefieJIeHHBIX B BallleM 3aIIpPOCe;

B Te CTPOKH, KOTOpble He COOTBETCTBYIOT
3aJaHHBIM YCJIOBUSAM, MOTYT OBITH Kak
BKJIIOYEHBI B 00beIUHEHNE, TaK U UCKIIIO-
YeHbl U3 Hero, B 3aBUCUMOCTH OT THUIIA
3TOr0 0ObEeTNHEHNS;

B 3HAYEHWs CBSI3AHHBIX CTOJOLOB OOBIYHO
MPOBEPSIIOT Ha PaBEHCTBO (=), HO BHI TaK-
JKe MOJKeTe CPaBHUBATb ITH 3HAYEHUS,
MIPUMEHSISL IPYTHe OIlePaTOPbl CPABHEHUS
(<>, <, <=, >, >=);

B o0vedunenuem no pabercmBy Ha3pIBaeTCS
TaKoe 00beNHEHNE, B YCIOBUH KOTOPOTO
MIPUMEHSIETCS OIePaTop paBeHCTBa (=),
9TOOBI TPYNIIAPOBATH CTPOKH, HMEIOIIe
paBHbIe 3HAUYEHMsI B OIIPe/ieJIeHHBIX CTOJI-
611aX, Ha3bIBAE€MbIX CBSI3aHHBIMU;

® o0bequHEHUE IO PAaBEHCTBY — 3TO 4acT-
HBIN c1y4ait 6osee o61iero mama-o6s-
eduHeHus, TIPA KOTOPOM 3HAYEHUS CBSI-
3aHHBIX CTOJIOIIOB CPABHUBAIOT C TIPUMe-
HEHIEM He TOJBKO OIlepaTopa PaBeHCTBa,
HO ¥, BO3MOJKHO, JIFOOOTO IPYToro orepa-
TOpa CPaBHEHUS;

B cBsA3aHHble (MM CBA3BIBAIOLIME, KaK MX
ellle Ha3bIBAIOT) CTOJIOIBI JI0O0ro 00hL-
eIMHEeH s Jallle BCEro OKa3bIBalOTCA CBS-
3aHHBLIMU KJIIOYEBBIMU CTOJOLIAMU, HO
BBI CaMM, CTPOsI CBoe 0ObeqUHEHNE, MO-
JKeTe CBA3aTh JII00bIe CTONOIBI, eClU UX
THIBI JAHHBIX COBMECTUMEI (BCe 3TO He
MMeeT OTHOIIEHHsI K TAK Ha3bIBAEMOMY
[IepeKPecTHOMY 00beUHEHNIO, [IPH KO-
TOPOM He JIOJUKHO OBITh HUKAKUX BbIje-
JIEHHBIX CBI3aHHBIX CTOJIOIOB);

B 9T00BI 06€30MacuTh Ce6s OT MIOCTPOEHUS
6eccMbICTIEHHBIX 00 beIMHEH I, HATPIMED
oObenuHeHns Ha cronbnax titles.price
u royalties. advance, BbIOHpaiiTe CBS3bIBAIO-
1iye CToJ0IbI TaK, YTOOBI OHU ObLUTH OTIpe-
IelleHbl Ha OJHOM JoMeHe (OJHO 4acTo
BCTpeyaloleecs: yCjIoBHe OOBbeNUHEHUS
BKJIIOYAeT KaKOM-HUOYIb BHEIITHUI KIII0Y
OJHOU oYepHen TaGIANBI ¥ CBI3aHHBIN C
5TUM BHEIITHUAM KJIIOYOM IIEPBAYHBIN K04
IPYTO¥ MATEPUHCKOM TAOIIHIIBL; CM. pasfe-
abl «ITepBuuHble KiIlouM» U «BHemiHue
KJIIOYU» B TJIaBe 2);

N eciu KaKOM-HUOYIb KITI0Y SIBIISIETCS CO-
CTaBHBIM (TO €CTb CONEPKUT HECKOJIBKO
CTOJIOIOB), MOKeTe CHeNaTh CBA3LIBAIO-
LIIAMHA BCE CTOJIONBI TOTO KIII0Ya;

B cBA3aHHbIe (CBA3BIBAIOIIYE) CTOIOIBI He
0053aTeNbHO NOJDKHBI UMETh OJHO U TO
Ke UMs (32 UCKITIOUEHUEM CIIydast ecre-
CTBEHHOTO OObEeUHEHNA );

B 9TOOBI BBHIIOJIHUTE CusiHue Gojee IBYX
Tabuu, oObenuHEeHUS TaOIUIl MOXKHO
BKJIQIBIBATh IPYT B IPYTa, BBICTPAUBATh
B IENIOYKY U KOMOMHHPOBATb, HO IIpU
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Tabnuua 7.1. Tunbl 06bEANHEHNIA

Tun o6begnHeHus

KommeHTapuii

MonHoe

WM NepeKkpecTHoe
obbeanHeHne
(CROSS JOIN)

EctectBeHHOE 06beanHeEHME
(NATURAL JOIN)

BHyTpeHHee obbeanHeHune
(INNER JOIN)

JleBoe BHelLHee
obbeamHeHne
(LEFT OUTER JOIN)

lMNpaBoe BHelUHee
o6beanHeHve
(RIGHT OUTER JOIN)

MonHoe
BHelLLUHee 06beanHeHne
(FULL OUTER JOIN)

TpuBnanbHoe o6begnHeHue,
caMmoo6beaHeHne
(SELF JOIN)

IpynnupyeTt cTpoku Tabnuy no npasuny «kKaxpaas ¢ kaxgpgon». [Nepsas
CTpOKa nepeor Tabnuubl 06bEOMHAETCA C NEPBON CTPOKOW BTOPOW
Tabnuubl (Npasbii 6OK/CTbIK C NEBbIM GOKOM/CTLIKOM), MOTOM nepeas
CTpOKa nepBoW Tabnuupl 06bEOVMHAETCA CO BTOPOW CTPOKOW BTOPOW Tab-
nuupl, U T.4. BO TEX Nop, Nnoka B NepBoi Tabnuue He 3aKoHYaTCs CTPOKM

B 3ToM 06beAUHEHMN MO pPaBEHCTBY CBA3AHHbIMU CTONBLAMMU CHUTAKOTCA
Te, KOTOpble B ABYX Tabnunuax UMerT oauMHaKoBble nMeHa. O6beanHaoT-
€A Te CTPOKM, B KOTOPbIX BCE 3HAYEHWUS CBA3AHHbIX CTONOLIOB OOHOW Tab-
N1UbI NOMNAapHO COBMAJaloT ¢ COOTBETCTBYIOLLMMU 3HAYEHUSIMU CBA3AH-
HbIX CTON6LOB Apyrov Tabnuubl. OcTanbHble CTPOKM N3 06beanHEHUs
MCKItoYarTCs

B aTOoM T3Ta-06beANHEHNN CBSAI3aHHBIMM CTONOLAMW CHUTAIOTCA TE, KOTO-
pble 3afaHbl YCNOBMSIMU CPaBHEHMSA (Hallle BCero oHW B ABYX Tabnuuax
UMEIOT oAMHaKoBble MMeHa). O6beauHAITCA T€ CTPOKW, B KOTOPbIX BCE
3HaYeHNs CBA3aHHbIX CTONOLIOB OOHOW TabnuLbl MNOMAapHO HaxoaAaTcs B
3ajaHHOM OnepaTopoM CpPaBHEHMUsI OTHOLLEHWMN C COOTBETCTBYIOLLIUMU
3HAYEHNAMN CBA3aHHbIX cTon6LoB Apyron Tabnuubl. OcTanbHble CTPOKU
13 06beOUHEHNS UCKIOYaKTCA. OTOT BUA, 06bEAVUHEHMS NUCTONb3yeTCs
Yalle Bcero

B 3TomM 06beauHeHUM cHavana npoBOAUTCS CpaBHEHWE 3HAYEHWUI CBS-
3aHHbIX CTON6LUOB. HO B pe3ynstat 06beuHEHUs BKIIOYAOTCA BCE CTPO-
Kv fieBovi Tabsmubl, a He TONbKO Te, AN KOTOPbIX B NpaBon Tabnuue Ha-
LUNNCb CTPOKM C YAOBNETBOPSIOLLMMU CPABHEHUIO 3HAYEHUAMM
CBfI3aHHbIX CcTON6LO0B. ECnn HEKOM CTpoKe crneBa He HALUOCh HWU OJHOWM
cTpoku cnpasa, CYB][] o6beauHAEeT ee C NCKYCCTBEHHOW CTPOKOW, COCTO-
AaLen n3 3HadveHuin null

fiBnsieTcs 3epkasibHbIM OTOGPaXEHMEM NEBOMO BHELLHEro 06bedMHeHUs,
M B HEM TOXE CHayana NpoBOAUTCA CpaBHEHWE 3HAYEHWUI CBA3AHHbLIX
cTonéuos. Ho B pe3ynbtaT 06beguHEHUs Tenepb BKAKYAKTCA BCE CTPO-
KW ripaBou Tabsnybl. ECnn e HEeKoM CTPOKe cnpasa He HalfioCb HU Oa-
Hou cTpoku cneea, CYB[l o6beanHsieT ee C UCKYCCTBEHHOW CTPOKOM, CO-
cTosiLen n3 3HaveHui null

Bknto4aeT 1 BCe CTPOKM NeBon Tabnuubl, U BCE CTPOKU NpaBon Tabnu-
ubl. Ecnu y kakon-nnbo CTpoku (crnesa unm cnpasa) HET napbl No CBsA-
3aHHbIM cTonbuamM, CYB[l o6benHSET ee C UCKYCCTBEHHOW CTPOKOM, CO-
cTosiLen n3 3HaveHui null

O6beanHeHVe NPOU3BOSILHON TabnuLbl C camol cobo
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9TOM HaJ0 MOHUMaTh, 9T0 CYB]I mpoxo-
OUT Yepe3 Balll 3aMPOC IIar 32 IIaroM,
BBIIOJIHSSA OObeNMHEHNS TaK, YTO 34 OJIUH
pas Bcerga 06pabaThIBAIOTCS TOJIBKO [IBE
Tabunpbl (HO B KaKIOM KOHKPETHOM
00BbEeIMHEHNN 3TUMHU JBYMs TaOIuIaMu
MOTYT OBITh [1Be TaOIUIIbI 6a3bl JAHHBIX,
onHa Tabiauna 6a3nl JAHHBLIX U OfHA TAa0-
JIATA, SIBJISIIOIIASICST PE3YIIbTATOM TIPemIbl-
Iymero o6ObeIMHEHNUs, IBe TaOJIHIIbI, SIB-
JISTIOIITAECST Pe3YAbTATAMU MPEIBIIY UK
00beqUHEHUI, U T.]1,);

xots SQL He orpaHMYMBaeT KOJIUIECTBO
Tex Tabuunil (1u 00beIHEH NI ), KOTOPbIE
MOTYT IOSIBUTHCS B OJHOM 3aIpoce, Ha
npaxtuke win Bamra CYB]l 6yzmer umers
BCTPOEHHBIE OTPAaHUYEHUS, WU aIMAHU-
crpaTop 6asbl TaHHBIX HAJIOKUT TaKhe
OTpaHUYEHUsI, KOTOPBIE, KaK IPaBUJIO,
OKaKyTCSI TOPa3fo HIUKe BCTPOEHHBIX OT-
pauuyenuit CYB]] (ManoBeposiTHO, 4TO
BaM KOrTa-HUOYIb TOHAMOOUTCST 0Obenu-
HHUTH B OJTHOM 3alIpOCe ISATh WIM IIECTh
tabsuil, CKopee, UX OYIET IBe WIN TPH);

€CJTH CBS3BIBAIOIIIME CTOJOIBI COMEPKAT
sHaveHwus null, Te CTPOKH, B KOTOPBIX 3TH
3HAYEHUs OKa3bIBAIOTCS, HU B KaKoe 00b-
eIMHeHNe HUKOINa He IOHagyT MPOCTO
[IoTOMY, 4TO 3HadeHus null He moryr
6I)ITI) paBHbI " HE paBHbI HI/IKaKOMy NHO-
MY 3HaYeHUIO, BKIIOYasi APYTHUe 3HAYCHNUS
null, cnemoBaTenbHO, HUKAKOE yCIOBUE
00beUHEHNS, 3ABUCAILIEE OT CBA3BIBAIO-
miero cronbna co 3Hadennem null B Hexoit
CTPOKe, [IJISI 3TOM CTPOKU He MOXKET OBbITh
BBIIIOJIHEHO;

sHavenuns null, comepskariyecst B KakoM-HH-
6ynp crosbie 00beNUHSIEeMON TaOJHIIbL,
MO>KHO BBIBECTH B Pe3yJIbTaT OO beMHEHNS,

TOJIBKO €CJIX 3TUM 00befuHeHueM OyieT
IepeKpecTHOE UJIN KaKoe-HUOYy b BHEIII-
Hee 00beqUHEHNE, 3a UCKIIOYEHNEM TO-
ro ciydas, Korga npepnjaoxenue WHERE
SIBHO HCKiI0vaeT 3HaveHus null us pac-
cMoTpenus (ompobHee o 3HaveHwsx null
quTaiiTe B pasgene «3HadeHue null» B
riase 3);

o0bequHeHUsI CYIIIECTBYIOT TOJIBKO B MO-
MEHT BBITIOJIHEHHUSI CBOETO 3ampoca U He
ABJIAIOTCS COCTABHBIMU JJIEMEHTAMHU HU
6a3 ma"ubix, Hu CYB/I;

TaK KaK THUIIbI JaHHBIX CBSA3BIBAIOIINX
CTOJIOIOB HOJUKHBI OBITH COBMECTUMBI
B TOM cMbIcie, uto CYB]] Morma 651 mpu
HeOOXOIMMOCTH MTPeoOpa3oBaTh JaHHBIE
9TUX CTOJIOIIOB B KaKOM-HUOY[b OO
THII ¥ CPABHUTB, BAM CJIETYeT IMEThb B BUIY
crenyiotee (cM. pasmen «TUIbI TaHHBIX»
B IJ1aBe 3):

— mas GOJNBIIMHCTBA KOMMEPUYECKUX
CYB]I, cOBMeCTUMBIMU SIBJISIFOTCSI IHC-
JIoBBIe TUNLI JaHHBIX (INTEGER, NUMERIC
u FLOAT), CMMBOJIbHBIE THUIIBI JAHHBIX
(CHAR, VARCHAR) 1 TUIIBI JaHHBIX JAThI
u BpemeHu (DATE, TIMESTAMP);

— IIOCKOJIBKY IIpeoOpa3oBaHUs JaHHBIX
TPeOYIOT 3HAYUTETbHOM TOTOTHUTEIh-
HO1 BBIYHACIUTEIBHOM PabOTHI U CHITB-
HO 3aMeJIJISIIOT IMPOIeCC WCITOJHEeHUsSI
3arpoca, /ISl MAKCUMaJIbHO¥ ITPOU3BO-
OUTETLHOCTH HEeOOXOMMMO Ha3HAYATh
CBA3BIBAOIIUMHU CTOJIOIIAMH B ABYX
TabInIaX Te CTONOIBI, THUITHI TaHHBIX
KOTOPBIX He IPOCTO IMONAPHO COBMeEC-
THMBbI, a MIEHTUIHBI, BKJIIOYas OJUHA-
KOBOE pellIeHHe BOIPOca O JOIMYCTUMO-
CTH/HEeNOIYCTUMOCTH 3HadeHuit null;




lcnonb3oBaHue o6beauHeHnn | 227

Tabnuua 7.2. Onepauumm no 06paboTke HABOPOB CTPOK

Onepauums

Pesynbrar

UNION

INTERSECT

EXCEPT

Bce ctpokn pesynsratoB 060mx
3anpocoB. [y6nukaTbl yaaneHsl

Bce cTpoku, sBnsiowmecs o6Lm-
MW Kak Afis pesynstarta nepeoro
3anpoca, Tak v ans pesynstarta
BTOpPOro 3arnpoca. [y6nvkatsbl
yaaneHbl

Bce cTpoku pesynstata nepeoro
3anpoca 6e3 Tex CTPOK pe3ysbra-
Ta NepBoro 3anpoca, KoTopble of-
HOBPEMEHHO SIBMAIOTCA CTPOKaMm
pesynsTata BTOPOro 3anpoca.
[yb6nvkatbl yaaneHbl

9TOOBI 3alIPOCHI MCIOJIHUIUCH OBICTpee,
cllelyeT MHIeKCUPOBATh CBA3BIBAIOIIIVE
cronbis! (cMm. rmasy 11);

IPeNCTaBIICHUSI MOYKHO OOBEIUHSITE C Tab-
JIMLAMH U C IPYTUMH IIPefCTaBICHUSMY;

qT100BI CO3JaTh JI060e 0OLEeNUHEHNE, MO-
>KeTe MPUMEHUTh WiK cuHTakcuc JOIN, mmm
cuaTaKcuc WHERE (cM. criemyrommit paszen);

B KOHI[e 9TO¥ IJIaBbl pacCKasbIBaeTcs: 00
omeparusax SQL Ha Habopax cTpok (cMm.
Tab1. 7.2), KOTOpBIE, He ABISIACH 00Benu-
HEHUsIMU, MO3BOJISIOT OOBENUHATD pe-
3YJIBTAThI IBYX Pa3HbIX 3a[IPOCOB B OUH
OOIIUIT pe3yabTar.
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Co3panve o6begnHeHnid
C NOMOLLbI0 CMHTAKCUCA
JOIN v WHERE

JI71s1 co3amaHUs MPOU3BOJIBHOTO OOBenuHe-
HUS IPeNyCMOTPEHBI 1Ba CI1ocoba:

B npuMeHUTb cuHTaKcuc JOIN;

B [puMeHUTh cuHTaKcuc WHERE.

Crargapt ANSI SQL-92 npennuceiBaer npu-
MeHsATh cuaTakcuc JOIN, HO 6osee cTapbie
ctangapTel SQL peKoMeHAYIOT NPUMEHSATh
cunaTakcuc WHERE. Otcrona cienmyer, 9To 06a
CHHTAKCHCa 3aKOHHBI /17151 OOJIBIIINHCTBA KOM-
Mepueckux CYDB/I.

[TockonbKy 06a CHHTAKCHCA IIIMPOKO IIPUMe-
HAIOTCS. Ha IIPAKTHUKE, IPUBENEM IIPUMEPHI,
B KOTOPBIX MOJKHO HCIIOJb30BaTh U JOIN,
u WHERE. IIpu aTOM 3an1pochl, IpUMEHSIIOIIe
curTakcuc JOIN, OYAyT mpefcTaBIeHB B OC-
HOBHOM TEKCTE, & COOTBETCTBYIOIME UM 3a-
pOCh], TpAUMeHAIne cuHTakcuc WHERE, —
B COBETax.

B manHOM paspeine paccMaTpuBaloTCs 06a
CHHTAKCHCa B TPWIOKEHUN K 0OBbeITHEeHN-
M IBYX Tabymi. OTMeTHM, 9TO TOT CHHTaK-
CHC, KOTOPBII BBI OyIeTe IPUMEHSITh, CTPOSI
peasibHBIE 3aIIPOCHI, 6YeT MEHSTHCS B 3aBU-
CHMOCTH OT THIIa O0BEeIVHEHHNS, YNCIIa CBSI-
3BIBAIOIUX CTOJNOIOB, YHCIa OOBenHUHSe-
MBIX TaOJIHIl ¥ OrpaHUYCHUIT, HaJaraeMbIX
Ha cuHTakcuc KoHkpetHou CYB]I.

Co3aaHne npoM3BOJIbHOMO 06bEeAMHEHUS
¢ ucnonb3oBaHuem cuHTakcuca JOIN

Hameugaraiire:

SELECT columns
FROM tablel join_type table?
ON join_conditions
[WHERE search_condition]
[GROUP BY grouping_conditions]
[HAVING search_condition]
[ORDER BY sort_columns];

[Ipenmomnaraercs, 4To:

B BMECTO CO1uMmns BbI IIOACTABUTE ONHO UIIA
HECKOJIBKO BBIPAKEHUI, pas3fieleHHBIX
3aIIATHIMH, C UMEHAMHU CTOJIOIIOB MJIN/K
caMuXx UMeH (3arojIOBKOB) CTOJIOIIOB 00b-
enUHAEMBIX Tabiul tablelu tablel;

B BO usbexaHue HEONHO3HAYHOM WIEHTH-
(ukanum cTon6IOB BBl YTOYHUTE COOT-
BETCTBYIOIMNMHU IpeUKCaMHU BCe CChUI-
KA Ha Te UMEHa CTOJOIOB O0benuHse-
MBIX Ta6JINII, KOTOPbIE SABIIAIOTCI B HUX
obmumu (cM. pasnen «YTOdYHeHHe UMeH
CTOJIOIIOBY» B 3TOM IJIaBe);

B BMecCTO tablel m table? BBl OACTAaBUTE
nMeHa 00beIUHAEMBIX TAOIHUIL (MOYKeTe
[IPUCBOUTH 3TUM MMEHAM IICEBIOHUMBI
TaK, KaK 9TO onucaHo B pasnene «Co3ma-
HHUE TICEeBJOHUMOB TabJIUI] C TIOMOIILIO
npenyoxenus: AS»);

H BMECTO j01n_type Bbl IOJICTABUTE UNECHTU-
¢ukarop toro tuma o6beIUHEHUS, KOTO-
PbIX BaM HYKEH:

— CROSS JOIN — st mepekpecTHOTO 00b-
eIHEHVIST;

— NATURAL JOIN — 11 ecTeCTBEHHOTO 00b-
€IMHEHNST;

— INNER JOIN — mis BHyTpeHHero o6b-
eMHEHNUS;

— LEFT OUTER JOIN — mis jteBOro BHeIIIHE-
ro oObeIUHEeHNS;

— RIGHT OUTER JOIN — st mpaBoOro BHeII-
Hero oObeINHEHNS;

— FULL OUTER JOIN — masg IIOJIHOTO BHEII-
Hero oObeINHEHNS;

B BMeCTO jOin_conditions BBl MIOACTABUTE
OITHO MJIN HECKOJIBKO YCJIOBUIT 0ObenHe-
HHS, KOTOPBIE CIefyeT BBIYUCIATD I
KaXIOM mapbl 00beqUHSEMBIX CTPOK,
n 6YILCT6 HUMETH B BUnAYy, qToO:

— mnpemioxenue ON He JomycKaeTcs i
[ePEKPECTHBIX U €CTECTBEHHBIX 00b-
eqUHEeHUH;
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— mro60e ycioBue 0ObeJHEHNUS BCerna
IIPUHUMAET CJIEAYIONIyo dhopMmy:

[tablel. Jcolumn op [table2. Jcolumn,
rae:
[tablel. Jcolumn — UMs, BO3MOKHO

YTOYHEHHOE, CBS3BIBAIOILIETO CTOIOIA
[epBO¥ TaOIUIbI;

[table2. Jcolumn — UMs, BO3SMOKHO
yTOYHEHHOE, CBSI3bIBAOIIIETO CTONOIA
BTOPO¥ TaOJIUIIBI, COOTHOCSIIIETOCS CO
crosbuomMm [ tablel. Jcolumn;

0p — OIEepaTop CpaBHEHUS, KOTOPBIM
garre BCETro SBJISETCS OTepaTop pa-
BeHCTBa (=), HO MOKET OBITH U JII000M
omeparop =, <>, <, <=, > WIu >=
(mompobuee 06 omepaTopax cpaBHe-
HUA CM. B Ta0OI1. 4.2);

B BBl MOXeTe KOMOMHUPOBATH HECKOIHKO
yCI0BH 00BeIUHEHNUS C IOMOIIBIO JIO-
rudeckux ormepatopos AND u OR (cm. pas-
nen «KomObuHMpOBaHME YCIOBHIT C IIO-
Mombio onepatopoB AND, OR u NOT»
B I/IaBe 4);

®m npemnoxeHus WHERE, ORDER BY omucansl
B INIaBe 4, a npemnoxenus GROUP BY u
HAVING — B ri1aBe 6.

Co3paHue npon3BOALHOr0 06bEANHEHUS
¢ ucnonb3osannem cuHtakcuca WHERE

Hamneuaraiire:

SELECT columns
FROM tablel, table2
WHERE join_conditions
[GROUP BY grouping_conditions]
[HAVING search_condition]
[ORDER BY sort_columns];

[Ipennomnaraercs, 94To:

m columns, tablel, tableZ 03HAYAIOT TO Ke
caMoe, 4TO U B moppasnesne «CosmaHue
[IPOU3BOJILHOTO 0ObeIMHEHUS C UCITOIb-
3oBanueM cuHTakcuca JOIN»;

join_conditions o3Ha4aeT TO K€ caMoe,
4To U B mopnpasnene «Co3maHue MPOm3-
BOJIbHOTO OObENUHEHMS C HCIIOIb30Ba-
HueM cuHTakcuca JOIN», ToJIbKO Temepb
BMECTO 0P MOYKHO MOJICTaBJIATH CITEIAAITh-
HBIM CHMBOJI, O3HAYAIOIINI TUIT 00benu-
HEHUS;

npennoxenue WHERE Mosker BKiIIOYaTh
ellle U yCJIOBUS TMOWCKA (He MMeEIIne
MPSMOTO OTHOIIEHUSI K OOBbeNMHEHUIO
TabuI), HeoOXomuMBbIe s PUITHTPALIIH
cTpok (cM. pasmen «DUIbTpaIust CTPOK
¢ nomomeio npepnoxenus WHERE» B
iase 4);

BBl YK€ yMeeTe CTPOUTD IPEeJIOKEHUsI
ORDER BY (cm. IJIaBy 4), GROUP BY u HAVING
(cM. rmaBy 6).

Hanee paccMOTpPUM JIUCTUHIH, B KOTOPBIX
NpeICTaBJIEHB] 3aIIPOChI, OIUHAKOBO pellla-
IOLME ONHY U TY JKe 3aa4y, HO C UCII0JIb30-
BaHneM cuHTakcuca JOIN m WHERE cooTBert-
cTBeHHO. OOIIMIT pe3yIbTaT 3THX 3aIIPOCOB
IIOKa3aH Ha puc. 7.3.

Ha nepBbIii B3rnsa MOXET N0Ka3aTbCs CTpaH-

" HbIM, YTO NpeasioxeHne WHERE, no naee, sB-

NALeecs MHCTPYMEHTOM (OMNLTPOBaHUS,
NPUMEHSIETCA ANs TOro, 4To6bl yKa3aTb YCNo-
BNA 06beanHeHNs. OIHAKO HNYEro CTPaHHOro
30ecb HeT. [leno B TOM, YTO BCAAKOE YCNOBUe
06beanHeHns paboTaer Kak unetp. Koraa
Bbl 06beANHAETE ABe Tabnuubl, CYB[] HesBHO
1 HE3aMETHO [Nl BaC Ha4YMHaeT C TOro, 4To
CNApMBAET KXY CTPOKY NepBoi Tabnuupl
C K0/ CTPOKOM BTOPOW Tabnuubl, TO €CTb
CTPOUT NepPeKpPecTHoe 06beANHEHIE (CM. Cre-
Jylowuin pasgen). W Tonbko nocne 3Ttoro
CYB[l unbTpyeT CTPOKW NepeKpecTHOro
06beANHEHUS YCNOBUAMU 06beANHEHUS (0Ye-
BWUOHO, YTO Ha MpPaKTUKe CAWLIKOM A0pOro
CTPOUTL OrpPOMHOE 1 6eCMNONe3HOe NepeKpecT-
HOe 00befiMHeHNe Ans KaX[oro o6beanHe-
HUA 1 4TO Hukakaa CYB[] Tak nenatb He 6y-
JeT, NS 3TOr0 CYLUECTBYIOT ONTUMN3ATOPbI).
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OQHO 04eBMAHOE MPeMMYyLLECTBO CUHTaKcuca  JIMCTHHT 7.3a. 3anpoc, KOTOPbIA NpUMEHseT

“ JOIN nepep CuHTaKkcucom WHERE cocTouT  cuHTakcuc JOIN. PesynbraT MCnonHeHWs 3anpoca
B TOM, 4TO NepBblii IBHO 06bABASET TUN 06be-  CM. HA puUcC. 7.3

AnHeHus. KoHeyHo, A LEFT OUTER JOIN B

rOA30 NMOHATHEE, YeM, CKAKEM, A += B. | ALIECLT

OpHaKo B OTHOLLEHWUMA CaMbIX X0J0BbIX 06be- SELECT au_fname, au_lname, a.city
OVHEHWIA, TO eCTb N1 NPOCTbIX BHYTPEHHUX FROM authors a

06beiMHEHNNA, CUHTaKeUc WHERE, Hao60poT, INNER JOIN publishers p

npoule cuHTakcuca JOIN. B nwobom cnyyae ON a.city = p.city;

06a CHUHTaKcKUca 0J1HaKOBO LIMPOKO Pacnpo-

CTPaHeHbl cpeau nporpammucTos. Moatomy,

€C/M Bbl XOTUTE YUTATb 1 NOHMMATb 3aNpoCkl,  JIMCTUHF 7.36. TOT XKe camblii 3anpoc,
HanucaHHble He TOJIbKO Bamit, HO U ApYyrumMu HO NPUMEHSIOLLMIA CUHTaKeuc WHERE.
crneuuanuecTamm, NPUAETCA BbyYUTb 00a CUH-  Pe3ynbTar UCMOJIHEHUS 3anpoca CM. Ha puc. 7.3

Takcuca.
EDEHM(}TMHF
SELECT au_fname, au_lname, a.city
B nto6om TpexTabnmyHoOM 06bEANHEHUN TOMb- FROM authors a, publishers p
“ KO 0JHY Tabnuiy MOXHO UCMONb30BaTh B Ka- WHERE a.city = p.city:

4eCTBE MOCTa OT ABYX NepBbIX TabnuL K Tpe-
Tbeli. B nocneaytoumx pasnenax npuoasartcs
creumanbHble NPUMeEpbl, NOACHAOWME 3TO  au_fname  au_lname  city

npauno. mmmmmeem e e
Hallie Hull San Francisco
Klee Hull San Francisco

MepeyeHb CTONGLOB B NpeAnoxXeHnn SELECT ~ Christian  Kells New York

“ Ans no60oro 06beAMHEHNS MOXET 0THOCUTLCA
KO BCEMY MHOXECTBY CTONI6L0B 00befuHse-
MbIX Tabnuy, unu K nNo6omy NoAMHOXECTBY
9TOr0 MHOXXECTBA. 3HA4UT, B YKa3aHHbIIi nepe-
YeHb BOBCE He 003aTeNbHO BKNKOYaTh Npe-
CTaBuTeseil OT BCex TabnuL, y4acTBYHOLLNX B
o6benHeHun. Hanpumep, HET Takoro npasu-
Na, 4T06bI B 1I060M TPEXTabnnyHOM 06beam-
HEHWW B 3TOT nepeyeHb 0643aTeNbHO Oblan
BK/HO4EHbI CTONOLbI U3 CPeaHen Tabnuupl.

Puc. 7.3. Pesynbtar ucnonHeHns NUCTUHIOB 7.3a 1 7.36

CBasbiBatoLne cTon6LUbl MOTyT UMETh pas-

“ Hble MMeHa.
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MocnepoBaTenbHOCTL UCMONHEHNS 3anpoca

Korma CYB]] o6pabaTeiBaeT 06benuHe-
HUSI, OHA TOMYWHSETCS OIpeeeHHOM
MTOCIIEIOBATENILHOCTH IIIATOB, KOTOPast
He TOJIBKO OTHOCHUTCS K 00paboTKe 00b-
eUHEHW, HO U OIpeMIessieT aTOPUTM
BBITIOJTHEH WS BCETO 3ampoca. Bor ara mo-
CIIe[IOBATEILHOCTD:

1. ITpuMeHHUTD yCiOBUS O0ObeIUHEHNS,
3afiaHHble nmpenyokeHuem JOIN.

2. TlpuMeHUTH YCIOBHUSI OOBEIUHEHUS U
IIOMCKA, 3aflaHHble IIPEIJIOKEHUEM
WHERE.

3. CrpynnupoBaTh CTPOKH B COOTBET-
CTBUH C IpejyioxenueM GROUP BY.

4. TIpuMeHMTD K IpyIIIIaM yCJIOBHS IIOKC-
Ka, 3alaHHble Ipeioxenuem HAVING.

5. OTcopTupOBaTh Pe3yabTAT B COOTBET-
crBuu ¢ npennoxenueMm ORDER BY.

CBs3biBaOLMe CTONOLbI MOryT OTHOCUTbCA
“ K pasHbIM TUNam JaHHbix. Ho, ecnu ux tunsl

HE WAEHTUYHbI, OHU BOMKHBI ObITb COBMECTH-
MbIMW WA Takumu, 4106kl Bawa CYBL npu
HE06X0MMOCTM CMOrTA KOHBEPTMPOBATL MX
APYr B Apyra HesiBHO. Ecnv ke 3Tu Tunbl AaH-
HbIx CYB[] He MOXET KOHBEPTMPOBATh HesB-
HO, Bbl CaMn LOMXHbI KOHBEPTUPOBATb WX
SIBHO C MCMONIb30BaHWeM CAST() B TeKCTe
3anpoca, T0 eCTb B YCNOBUAX 00bEVNHEHMS.
Mopapo6Hee 0 ABHLIX U HESBHbIX NPeobpaso-
BaHWsX TUNOB rOBOpUTCS B pasgene «[peo6-
pa30BaHNe TUMOB AaHHbIX C MOMOLLbIO OYHK-
unn CAST()» rnasebl 5.

offt

Ecnn Bbl npumeHsieTe cuHTakcuc WHERE ¢
[BYMS Unn 60MbLUNM KOJIMYECTBOM YCNOBUIA
06bEMHEHNS, TO NOYTU HABEPHAKA 3aX0TUTeE
06befJMHUTL BCE 3TW YCNIOBUA JTOrMYECKUM
oneparopom AND. 3Aecb Mbl MMEEM B BUAY
cnegytouiee: xots 06beaNHATL YCNOBMS N10-
rNYECKUM 0nepatopom OR BMOJIHE 3aKOHHO,
CMbICT Pe3ybTUPYIOLLEro YCnoBus 06bI4HO
TPYAHO NOHATL. [103TOMY NpUMeHARTe nyy-
e onepartop AND. lMoapo6Hee 06 oneparo-
pax AND u OR ynTaiTe B pasgene «KoMOUHN-
pOBaHMe YCNOBWiA C NOMOLLbLIO ONepaTopoB
AND, OR n NOT» rnassbl 4.

BONbLIMHCTBO 3aNPOCOB, NMPUMEHSAOLLMX 00b-
e[INHEHUS, MOXHO Nepenucatb ¢ NOMOLLbIO
noA3anpocoB (TO eCTb 3anpocoB, BMOXEH-
HbIX B ApYrue 3anpocbl). Ho BEpHO W TO, 4TO
60NbLIMHCTBO N0A3aNPOCOB MOXHO Nepenu-
caTb Kak o6beauHeHus. MoapobHee 0 noa-
3anpocax yuTaiTe B rnase 8.

CYB[ Oracle 8i u 6onee paHHUX Bepcuii He
noanepxuBaeT cuHtakeuc JOIN. Ecnu y Bac
MMeHHO Takas CYB[, npumeHsiiTe CUHTaKCUC
WHERE. CYB[] Oracle 9i noanep»uBaeT CUH-
Takeuc JOIN.

Bawa CYB[ MoXeT 3anpeTutb 06beanHEHMS
Mno CBA3bIBAIOLMM CTONOLAM ONpefeneHHbIX
TUNOB AAHHbIX (MOYTW HABEPHSIKA NOA 3anpet
nonagyT 6uHapHbIe TUMbI). Hanpumep, B cpe-
ae Microsoft SQL Server non Takoii 3anpet
nonagawT cTonbubl TUNOB ntext, text
n image, a B cpege CYB[ Oracle — cton6upl
Tna BLOB. YT06blI NOMHOCTbLIO pa3obpartbCs
B 9TOM BOMpOCE, BaM CrieflyeT B AOKYMEHTa-
uum no ceoen CYB[] opraHu3oBatb NOUCK no
KNtouy «joins» (06befuHeHus).
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\
Npeanoxenue USING

Cranpaprusnit SQL mnst cunrakcuca JOIN momyckaer, 9To6bI BMecTO npemioxeHus ON
NIpUMEHANOCH npennokenne USING, HO TOIBKO B TOM ClIydae, KOTZja BCe CBA3LIBAIOIITE
CTONOIBI MMEIOT OIIAPHO OTMHAKOBBIe HMeHa (TO eCTh Ha KOHIAX Ka)KIOH CBSI3H IOJDK-
HBI CTOSITh CTOJIOIIBI C OMMHAKOBBIMHI UMEHAMH) U CPaBHUBAIOTCS CTPOTO Ha PaBEHCTBO.
Torma cunrakcuc JOIN 6ymer Takum:

FROM tablel joint_type table?
USING (columns)

3neck mox columns MompasyMeBaeTcs OOHO MU HECKOJIBKO pa3fleJIeHHBIX 3alsATBIMU
HMeH CTOJIOIOB, YTO O3HAYAET OJHY MJIM HECKOJIBKO ITap OIMHAKOBBIX NMEH CBSI3BIBAIO-
mux cTon610B. Kpyrisle ckoOku 06s3aTesbHbl. COOTBETCTBYIOIINIA 3aIIPOC BBIITOJIHUT
oObeqMHEeHNE 110 PABEHCTBY IIOMMEHOBAHHOM Maphl WX MOMMEHOBAHHBIX Map CTOJIO-
110B. Takoit TuI 06 beNUHEHNS IPUHSITO Ha3bIBATh 00beduHeHUeM HOUMeHOBAHMHbIX C1O0-
1406. C npemnosxerreM USING 3aripoc, KOTOPBIII IIpefiCTaB/IeH B IUCTHHTe 7.3a, Oy et mepe-
IIACAH CJIENYIOMUM 00pa3oM:

SELECT au_fname, au_lname, a.city
INNER JOIN publishers p
FROM authors a
USING (city);

OueBugHO, ¥T0 npenaoxenue USING paboTaer Tak ke, Kak eCTeCTBEHHOE 00beIUHEHMUE,
HO eCJIM BBl He XOTUTe 3aHOCHTH B CBSI3bIBAaIOIUe CTOJOIBI fce cTOIOLBI ¢ 00MUMHU
MMeHaMH, a XOTHUTe BEIOpATh U3 BCeX CTOJIOIOB C OOIIUMU UMEHAMH 10AbKO0 HEKOMMOopbie
U CTIeTIaTh UX CBSI3BIBAOIIIUMI, TO MOKETe BOCIIOIb30BAThCs IpemtoskenreM USING. O6pa-
THUTC BHUMAaHHE HA TO 06CTO$IT€JII)CTBO, 9TO B HAIIIEM ITPUMEPE B Ka9€CTBE CBA3BIBAIOIIIETO
BBIOpaH TOJIBKO CTOJIOEIL C1ty, XOTSI OH BOBCE He eIMHCTBEHHBII CTOJIOEL] C OOIIUM HMe-
HeM B IByX Ta0JIMIaX, ¥ eCTeCTBEHHOE 00BbEeIMHEHNE BIJIIOYIIIO ObI aBTOMAaTUIEeCKH B CO-
CTaB CBSI3BIBAIOIIINX TOMHUMO HETO elrle u cTonber state (cm. pasmen «CosmaHue mpous-
BOJIBHOTO €CTECTBEHHOTrO OOBeIUMHEHUs ¢ UCIoNb30BaHueM npemtoxeHust NATURAL
JOIN» B 3TOI1 I1aBE).

Heo6xonumo oT™MeTHTb, 4TO Ipemnokenue USING He co3nmaer B pamkax SQL HUKaKoi1 10-
IIOJIHUTENbHON (PYHKIIMOHAIBHOCTH. AGCOIOTHO BCE, YTO MOKHO CHEJIaTh C IIOMOIIBIO
npenioxenust USING, MOXXHO cies1aTh ¢ IOMOIIBIO npeniokeHus ON B paMKaxX CHHTAKCHCA
JOIN mm c nomoplo npemioxenus WHERE B pamkax cunTakcuca WHERE.

CYB[] Microsoft Access u Microsoft SQL Server He noaAepXMBalOT NPeAnoXeHune USING.

CYB[ Oracle 9i He AonNyCKaeT YyTOYHEHHbIX UMEH CTON6LOB B cnucke SELECT Ans Tex 3anpocos
¢ 06beJIHEHNAMM, B KOTOPbIX NPUMEHSIeTCS npeanoxeHne USING. MoaTomy, 4To6bl peann3o-
BaTb B cpefie Oracle 9i TONbKO 4YTO NpMBEAEHHbIA NpUMeP C NpeanoxeHuem USING, B npeano-
eHUn SELECT BaM HY)XXHO NMOMEHSTb a.city Ha city.

- %
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Co3nanuve npou3BosbHOro
nepexpecTHoro
obbeanHeHus

C UCNONb30BaHNEM
npeanoxenus CROSS JOIN

Hepe‘{I/ICHI/IM OCHOBHBIE€ XapaKTE€PUCTUKU II€-
PEKpeCTHOTO 06’b€HI/IHeHI/IHZ

m060e TIepeKpecTHOe 00beTUHEH e BCera
BbIJA€T BCE€ BO3MOJKHBIC KOM6I/IHaI_[I/II/I
CTPOK IBYX TabJINI] TAK, UTO KAX0As CTPO-
Ka IepBOIt TaOIUIBI 00BEIUHSIETCS C KaAX-
0011 CTPOKOTI BTOPOH TaOIHIIbI;

HUKaKoe ITepeKpecTHOe 00beINHEHNe HU-
KOIZTla He NMPHUMEHAET HUKAKUAX YCIOBUM
o6benmHeHns. [loaTomy, ecnm BBI mc-
nosnb3yere cuHTtakcuc JOIN u xorure co-
3IaTh HeKoe MepeKpecTHOe 0O beIHEeHNE,
pocTo omyctuTe npemnoxenue ON, a
€ciy BBl IIpuMeHseTe cuHTakcuc WHERE
M XOTHUTE CO3JaTh HEKOe IePeKpPecTHOoe
o6BbenHEHNe, OITy CTUTE BCe PeIosKeHIe
WHERE;

IepeKpecTHbIe 00beqUHEHHSI PEIKO IIPH-
MEHSIOT Ha IIPAKTHKE, IOTOMY 4TO UX pe-
3yJIBTATBI TPYAHO HHTEPIIPETUPOBATH;

IepeKpecTHble 00BeTMHEHUSI MOTYT BBI-
IaBaTh OTPOMHBIE PE3YIbTATHI TaXKe IpU
06paboTke MaJeHbKUX TAaOJIUII, IPOCTO
[IOTOMY, 49TO, €CJIHU IepBast TabJHIia Co-
IEP>KUAT M CTPOK, & Bropas Tabiuia co-
IEPKUT N CTPOK, ITEPEKPECTHOE OOBEII-
HeHMe 3TUX Tabmull 6ymer 1o ompenere-
HUIO COCTOSITh U3 MXN CTPOK;

nepekpectHoe oObeguHeHUe TpebyeT
CJIAIIIKOM OOJIBIIINX 3aTPAT Ha JIF0O0I 3a-
poc (MMEIOTCS B BUAY BBIYHCIUTEIbHbIE
pecypchl U BpeMsi);

IepeKpecTHOe 0ObeNUHEHHE ellle Ha3bl-

BatoT exapmoBoim, WU NpamMuiM Npous-
Bederiuiem.

Co3pnaHue npou3BONbLHOIO
nepekpecTHOro o6beAnHeHus

Hameuaraiire:

SELECT columns
FROM tablel
CROSS JOIN table2
[Ipepmonaraercs, 410 (CM. TUCTUHT 7.4 U
puc. 7.4):

B BMECTO COJlumns BbI IOCTABUTE ONHO MIIA
HECKOJIbKO pa3/ieJIeHHbIX 3alsThIMUA BbI-
paXKeHUIT C UMeHaMH CTOJNOIOB HIN/U
caMHX MMeH (3aroJIOBKOB) CTOJIOLIOB 00b-
eqUHAEeMBIX Tabau1l tableln table2;

B BO usbexaHue HEONHO3HAYHOMN MIEHTH-
¢pukanmum cronbuOB BBl yTOYHUTE COOT-
BeTCTByOIUMHU Ipedukcamu (To ecThb
MMeHaMH TabJuI]) Te MMeHa CTOJIOIOB
00BeTUHAEMBIX TaOJINII, KOTOPbIE SIBJIS-
IOTCA B HUX OOIIIUMU;

B BMecTO tablel u table? BBl IIONICTAaBUTE
UMeHa 00beNUHIEeMBbIX TaOINLI.

B pamkax cuHTakcuca WHERE TOT 3anpoc, Ko-
" TOPbIA NPeACTaBNEH B NUCTUHIE 7.4, 6ymeT
BbIMALETL TaK:

SELECT
au_id, pub_id,
a.state AS "au_state”,
p.state AS "pub_state”
FROM authors a, publishers p;

YT06bI NOKa3aTb BCE CTONOUbLI 060MX Tabnuy
c B NEPEKPECTHOM OObEUHEHWUN, UCTIONL3YIRTe
npeanoxexne SELECT « (cMm. pasaen «Bbibop
CTONBUOB C NOMOLLb0 npeanoxeHunii SELECT
n FROM» B rnase 4). Hanpuwmep, cneayto-
LLKe 3anpochl BbIBOAAT BCE CTON6LbI TabnuL
authors W publishers:

B 105 cuHTakeuca JOIN:

SELECT =
FROM authors
CROSS JOIN publishers;
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W 1519 CUHTaKcuca WHERE: Jinctuur 7.4. Co3patb 0HO NEpPeKPeCTHOe
06beauHeHne 1 pacneyarartb BCe BO3MOXHbIe
KOMOWHALWMKU CTPOK ABYX TabnuL, Hallen TMNOBOIA
6a3bl JaHHbIX. Pe3ynbrar ucnonHeHus 3anpoca
noKasaH Ha puc. 7.4

SELECT =
FROM authors, publishers;

YT06bl NMOKa3aTb BCE CTONOLbI TONBbKO OAHOM

c KaKoN-Nn6o TabnuLibl B NEPEKPECTHOM 00b8-  Eree——=inormnr

OWHEHUN,  WCMONb3YITE  MpeanoXeHue
SELECT table.«. Hanpumep, cneaytowme | SELECT

3anpocbl BbIBOAST BCE CTONGLbI Tabhuubl au_id,
authors 1 TONbKO OAMH CTONGEL pub_id U3 pub_id, ) )
Tabnuubl publishers: a.state AS "au_state”,

p.state AS "pub_state”
FROM authors a
SELECT authors.=, p.pub_id CROSS JOIN publishers p;
FROM authors
CROSS JOIN publishers p;

W 18 cuHTakcuca WHERE:

m 155 cuHTakeueca JOIN:

SELECT authors.*, p.pub_id au_id pub_id au_state  pub_state
FROM authors, publishers p; -====  ======  ======-= mommeooeo
AO1 PO NY NY
Y106bl HaWTK npsamoe npou3sedeHne N Ta6-  A02 P01 o NY
c WL, HaneyaTainTe: AO3 P01 CA Ny
AO4 PO CA NY
®m ans cuHTakeuca JOIN: AO5 PO NY NY
AO6 PO CA NY
SELECT columns AO7 P01 FL NY
FROM tablet A01 P02 NY CA
CROSS JOIN table? A02 P02 o) CA
AO3 P02 CA CA
CROSS JOIN tableN; A4 Po2 CA A
AO5 P02 NY CA
W 1519 cuHTakcuca JWHERE: AOG P02 CA CA
SELECT columns AO7 P02 FL CA
FROM table?, table2, .. tableN AV Po3 Ny NULL
A02 P03 o) NULL
Wmeiite B BUAY, YTO MpAMbIE NPOU3BEAEHNUS A03 Po3 CA NULL
“ 04eHb 4aCTO NONYYAOTCA NO OLWKGKe. Mo3To- ho4 PO cA NOLL
. AO5 P03 NY NULL
My, ECIWt PE3yNbTAT BALLEro 3anpoca COAeP- g6 P03 CA NULL
KNT HEOXNAHHO GOMbLUIOE YUCIO0 CTPOK, 3TO0  Ap7 PO3 FL NULL
MOXET ObITb CNIEAACTBUEM TOTO, YTO Bbl [AE-TO  AQ1 P04 NY CA
3a6blK HaneyaTaTb YCNOBUS 0ObEBANHEHUA.  A02 P04 o) CA
AO3 P04 CA CA
AO4 P04 CA CA
AO5 P04 NY CA
AO6 P04 CA CA
A07 P04 FL CA

Puc. 7.4. Pe3ynsrar UCMONHeHUs 3anpoca,
NPEACTaBNEHHOTO B IMCTUHTE 7.4
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XoTa npsMoe Npou3BefieHne TabnuL noyTu
HUKOra He ABNAETCS TeM, 4Yero Bbl JO6UBae-
Tech, Bawa CYB/[l (TeopeTnyeckn) npumeHsiet
ero 4acto. Cuntaercs, yto CYB[, npuctynas
K 06pa6oTke NM1t060ro 06beAMHEHUSs, CHavana
HEesIBHO CO3/1aeT NepeKkpecTHoe 06beuHeHNe
COOTBETCTBYIOLLMX TabnuL, a NOTOM Npume-
HAET Npeanoxenue SELECT, 4T06bI yaanuTh
3 NPAMOro Npou3BeLeHNs CTON6LbI, KOTO-
pbIX HET B MepeyHe 3TOro NpeanoXxeHus, u
YCNOBUS 06bEANHEHMS 1 NOUCKA, 4TOObI Yaa-
NUTb W3 NPSMOro NPOM3BELEHUA NULLHUE
CTPOKM.

O6begnHeHne t7 CROSS JOIN t2 9KBUBa-
NEHTHO NIGOMY U3 CRefyloLnX 06beaunHe-
HUR:

m t7 INNER JOIN t2 ON 1 = 1;
m t7 LEFT OUTER JOIN t2 ON 1
m t7 RIGHT OUTER JOIN t2 ON 1 1
m t7 FULL OUTER JOIN t2 ON 1 1,

3pech t7 1 t2—T1abnuubl, a1 =1 — ntoboe
yCnoBue, KOTOpPOE BCErna BbIMOMHAETCS.
O BHYTPEHHUX W BHEWHUX O06bEAMHEHUsX
pacckasblBageTCA B CNeAYHOLIMX pasfienax.

1

ot}

OAHO NpaKkTM4ecKoe NPUMEHEHWE Mepekpec-
THOr0 0ObEANHEHNS COCTOMT B TOM, HTOObI
NpoN3BOANTL HABOPbI JaHHBIX 118 TECTUPO-
BaHMs NporpamMmMHoro obecrneyenus. Mpegno-
NIOXIM, 4YTO Y BaC eCTb Hekas (oyHKLMA OT n
ApryMeHTOB W ANS KXA0r0 U3 HUX Cylle-
CTBYET M 3TaIOHHbIX KOHTPOJIbHbIX 3HAYEHNIA.
Tak BOT, BamM noHafobutcs tabnuua 3Have-
HUA NXm, KaXAblil cToN6el, KOTopoi ByaeT
npeacTasnaTb C060/ O4UH KOHTPONbHbIA Ha-
60p BCEX aprymeHTOB Ballei iyHKUMM. ITy
TabnnLy Bbl NIErKO CMOXETE NOMY4uTb, Opra-
HW30BaB NPAMOE Npou3BeaeHne M3 n Tabnuy
(N0 oAHOM Tabnuue Ha KaXnblA aprymeHT),
B KX[0M U3 KOTOPbIX €CTh TO/bKO OAWH CTON-
6el M NuWb M CTPOK (B KaXAOW CTPOKe —
0AHO KOHTPO/IbHOE 3HA4YeHue Ans COOTBET-
CTBYIOLLEr0 aprymeHTa). 10T MeTOq4 6yneT
paboTaTb, fjaXe ec/it m MeHSieTcs OT apry-
MEHTA K apryMeHTy.

CYB[] Microsoft Access noaaepxusaer ans
NepeKkpPecTHbIX 00bLEAUHEHUA TONbKO CWMH-
TaKkcuc WHERE. loaTomy, 4T06bl 3anyCTuTh
B aton CYB[ 3anpoc, KoTopbIit npeacTaBneH
B NUCTUHIE 7.4, BOCNOMb3YNTECh KOMAHAOM
3 Camoro nepeoro NPUMeYaHus HacTosLLEero
pasgena.

CYB[ Oracle 8i u 6onee paHHUX BepCUii He
nofaepxneaet cuHTakcuc JOIN. Moatomy,
€C/n y Bac MMeHHO Takas CYB[], npumeHsiiTe
cuHTakeuc WHERE. CYB[ Oracle 9i n 6onee
MO3[OHUX BEPCUIi MOAAEPXNBAET CUHTAKCUC
JOIN.




236 | Bbi60p [aHHbIX M3 HECKONbKMX TabnuL

Co3pnanue
NPOU3BONbHOrO
eCTEeCTBEHHOro
obbeauHeHus

C MCNONb30BaHUEM
npeanoXxeHus
NATURAL JOIN

JIro60e ecrecTBEeHHOE, WM HATYPAJIbHOE, 00b-
eIMHeHUe o6JafaeT CIefyOIMMH XapaKTe-
PpUCTUKaMU:

W SBJISIETCS YaCTHBIM CIydaeM oObenuHe-
HUSI 110 PaBEHCTBY, U B HEM CBSI3aHHBIMHA
CTOJIOI[AMU CYUTAIOTCS Te, KOTOPBIE B ABYX
TaOIuIaX MMEIOT ONUWHAKOBBbIE MMeEHa.
O6bennHAIOTCS T€ CTPOKH, B KOTOPBIX
BCe 3HAYEHUs CBA3AHHBIX CTOJIOI[OB OfI-
HOM TabJINIIBI TOMAPHO COBIAMIAIOT C CO-
OTBETCTBYIOIINMU 3HAYEHUSIMU CBSI3aH-
HBIX CTOJIOLIOB APYTo¥ Tabmunbl. OcTaab-
Hble CTPOKU U3 OObeNMHEHNS] UCKITI0Ya-
FOTCS;

B paboTaer TOJBKO B TOM CIydae, eCId BO
BXOJHBIX (TO eCTh 00 beNUHAEMBIX ) TaOIN-
[ax HanaeTCcst XOTs ObI OIHA Mmapa CTOJ6-
LI0B C OMHAKOBLIMU UMEHAMMU, 9YTOOBI UX
THUIBI JAHHBIX OBLIA COBMECTUMBI B pa-
3YMHBIX IIpeiesax;

B BLINOJHAET 00beNUHEeHUd HeaBHO. Bam
He HAIo OIpeeNsTh AJII eCTeCTBEHHOIO
3aIpoca Hi npeasiosxeHue ON, HU Ipemio-
>xkerne USING;

B BCe, YTO MOJKET JeJIaTh 3TO 00beIUHEHHE,
BBIIOJIHSIETCSI SBHO WU C IIOMOIIBIO
npennoxenus ON B cuaTakcuce JOIN, mim
¢ noMouibIo IpennoxenueM WHERE B cun-
Takcuce WHERE.

Co3naHne npon3BONbLHOrO
eCTeCTBEHHOro 06beguHeHus

Hameuaraiire:

SELECT columns
FROM tablet
NATURAL JOIN table2

IIpenmnonaraercs, 4To:

B BMECTO CO1uMmns BbI IIOACTABUTE ONHO UIIA
HECKOJIbKO paslesieHHbIX 3aISThIMUA BbI-
pOKEHUN C UMEeHaMU CTOJIONOB WIIH/H
caMHX MMeH (3aroJIOBKOB) CTOJIOIOB 00b-
eIUHSAEeMBIX Tabnull tablel m tableZ;

m eciu atoro notpebyer CYB]] u mys toro,
9TOOBI M30€KaTh HEOJHO3HAYHOM HM/IEH-
TADUKAINN CTONOIIOB, BB YTOYHUTE CO-
OTBETCTBYIOIIUMU npeduKkcamu (TO ecTh
“MeHaMu TabJINnIl) UMeHa CTOJIOIOB 00b-
eIUHAEMBIX TA0JINII, KOTOPBIE SIBJISIOTCS
B HuX o6mumu (cMm. npumedanve DBMS
B 3TOM pasfese);

B BMecCTO tablelu table? moucTaBuTe UMe-
Ha 00beIUHIEMBIX TAOJINLI,

EcrecTBeHHOE 00BEIMHEHNE BBIIOIHSICTCS
TaKUM 00Pa3oM, UTO CBSA3YIOIIUMHU OOBSIB-
JISIIOTCSL T€ CTOJIOLBI, Y KOTOPBIX UMEETCs
[apa ¢ TAKAM JXe IMeHeM, HO B JpyToil Tab-
suue. B kaxgoit nape o6beUHIEMbIX CTPOK
3HAYeHUsI 9TUX I1ap CTOJIOIOB CPABHUBAIOT-
Cs1 Ha PaBeHCTBO U, €CJIU OHO I10 BCeM IapaM
CTONOIIOB C ONMHAKOBBIMHU UMEHAMU JOCTHU-
raeTcst, CTPOKH 0ObeIUHSIOTCSL.

ITpennosxenue NATURAL JOIN cosmaer ecre-
CTBeHHBIE BHYTpeHHUE 00bequHeHns. O ToM,
KaK CO3/IaBaTh €CTeCTBEHHbIE BHEITHHE 00b-
€INHEHNS, YIIOMUIHAETCA B ONHOM U3 COBETOB
3TOro pasfena.

Korga CYB]] 6ynmeT HCIIONHATD TOT 3aIIpOC,
KOTOPBII MPeJICTaBlIeH B JINCTUHTE 7.5, OHA
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Jinetuur 7.5. Pacneyatatb NepeyeHb KHU,
Y4UTbIBAEMbIX B HALLEN TUNOBOI 6a3e [aHHBbIX,

1 U3aTenemn aTuX KHUT Tak, 4To6bl PAaoM C
UAEHTUUKATOPOM KHUTK BbIIM NOKa3aHbl B OHOI
CTPOKe UAEHTUDNKATOP N HAMMEHOBaHWe n3aaTens,
0ny6JIMKOBABLLEro 3Ty KHUry. Pe3ynbtat UCnosiHeHus
3anpoca nokasaH Ha puc. 7.5

=——————JIMCTHHI =——————"I

SELECT
t.title_id,
t.pub_id,
p.pub_name
FROM publishers p
NATURAL JOIN titles ft;

title_id pub_id pub_name

T01 PO1 Abatis Publishers
T02 P03 Schadenfreude Press
T03 P02 Core Dump Books
T04 P04 Tenterhooks Press
T05 P04 Tenterhooks Press
T06 PO1 Abatis Publishers
T07 P03 Schadenfreude Press
T08 P04 Tenterhooks Press
T09 P04 Tenterhooks Press
T10 PO1 Abatis Publishers
T11 P04 Tenterhooks Press
T12 PO1 Abatis Publishers
T13 P03 Schadenfreude Press

Puc. 7.5. Peaynbtar ucnoniHeHns 3anpoca,
NpeACTaBNeHHOro B IMCTUHIE 7.5

o6benuHUT CTpoKU Tabauubl publishers co
CTPOKaMH TAaOJIHIGI t1T]es, MprdemM Mpouns-
BOJIbHASI [Tapa CTPOK 00beIUHSIETCSI TOTAA U
TOJBKO TOTMA, KOTJa 3HaYeHUs CTOJOIOB
publishers.pub_idwm titles. pub_id, TO eCThb
eIMHCTBEHHOM Hapbl CTOJIOIIOB, UMEIOIIUX B
06oux TabiauIax OJHO U TO XKe umd (He-
YTOYHEHHOE; YTOYHEHHble MMeHa BCerza
pasnau4Hbl!), HAa 9TO¥ Mape CTPOK PaBHBL.
PesypTaT MCIONHEHHS 9TOTO 3aIpoca Io-
Kas3aH Ha puc. 7.5.

JIuctuHr 7.6 npencrasiser MOAUQHUIPOBaH-
HBIH 3arpoc u3 jauctuara 7.5. CyTb 3TOH MO-
nudUKaIUU COCTOUT B TOM, YTO B 3aIpPOC U3
JINCTUHTA 7.5 MbI JOOABUIIN €Ille OJHO 00b-
eIIIHeHYe, YTOOBI COITPOBOIUTDL YIIOMHUHAHIE
Ka)KIOU KHWTU IAaHHBIMH 110 CYMMe aBaHca,
BBIIIJIAYEHHOTO 3a Hee aBTOpY, U MpeIoiKe-
uue WHERE, koTopoe pa3periiaet BBIOUPATh TONb-
KO Te KHHUTH, CyMMa aBaHca 3a KOTOPbIe MEHb-
me $20 000. Korga Bama CYDB]L 6yner wmc-
MIOJTHATH 3TOT MOAU(UIIMPOBAHHBIN 3aI1POC,
OHa CHa4YaJjIa BBIITOJIHUT OObeTHEeHEe TaOIIHII
publishersn titles, Ipyu4YeM CBA3BIBAIOIIIUMA
cronbuamu 3gecb OynyT publishers. pub_id
u titles.pub_id, ¥ IONYYUT BUPTYAJIbHYIO
TabJInLy, MpeACTaBIeHHYIo Ha puc. 7.5. IToc-
Jle 9TOr0 OHa OOBENMHUT ITY CaMyIO BUP-
TyaJbpHYIO Tabauny ¢ tTabnuiei royalties,
IIpUYeM CBSI3BIBAIOIIUME CTONOIAMU OyIyT
titles. title idwu royalties. title_id.Ilorom
CYB/] ynanut us pe3ypTaTa Bce CTPOKH, B KO-
TOPBIX CyMMa aBaHCa COCTaBJIseT He MEHBIIIE
$20 000 (cm. puc. 7.6).

Y106blI 3aMEHNTb Nt060E BCTECTBEHHOE 00b-
e[IMHeHNE KaKUM-NINOO0 IKBUBANEHTHbIM 00b-
e[IUHeHNeM, HO B CUHTaKcuce WHERE, cnepy-
€T BOCMONb30BaTbCs 06bEAMHEHNEM MO pa-
BEHCTBY C COOTBETCTBYHOLLMM NPEANOXEHNEM
WHERE, KOTOpOe npuMeHsieT onepatop AND
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NS KOMOMHALNYM HECKOMbKIX (MO YnCy Map  JlueTuur 7.6. Mepeuncnuts naeHTUUKaTOpbl ANs
CTONGLIOB C 0AMHAKOBbIMI UMEHAMW) YCNOBUA  KHur, y4nTbIBAEMBIX B HALLEIH TUMOBOIA 633 faHHbIX,
PaBEHCTBA 3HA4EHNIA CBSA3bIBAIOLUMX CTOMGLOB  aBTOPbI KOTOPbIX NOMY4MNY aBaHC MeHbLue $20 000,
B e[inHoe ycnosue. Hanpumep, [ng 3anpocoB B COMETAHWUN C MAGHTUDUKATOPOM W3JaTens,

3 NINCTWHIOB 7.5 1 7.6 3KBMBANEHTHbIE MPeA-  HaneyaTaBLUero KaXayto KHUTY, UMeHeM 3T0ro
CTaBNEHNA B CUHTAKCWUCe WHERE TaKoBbI: 130aTens U CyMMOii aBaHca. Pe3ynbraT UCMONHEHMS

n n TaBJIEH Ha puc. 7.
W SELECT t.title_id, t.pub_id, 3anpoca npeACTasen Ha puc. 7.6

p.pub_name i —————————— JIUCTHH ————————0 ]

FROM publishers p, titles t
7 0 SELECT
WHERE p.pub_id = t.pub_id; - ang ¢ title id
3anpoca, NpeacTaBlIEHHOr0 B JIUCTUH- ’ S
) t.pub_id,
re 7.5;
p.pub_name,
W SELECT ttltle_ld, t.pub_id, r.advance
p.pub_name, r.advance FROM publishers p
FROM publishers p, titles t, NATURAL JOIN titles t
royalties r NATURAL JOIN royalties r
WHERE p.pub_id = t.pub_id WHERE r.advance < 20000;
AND t.title_id = r.title_id
AND r.advance < 20000; — ans
3anpoca, NpeAcTaB/IEHHOr0 B JIUCTUH-
re 7.6.
title_id pub_id pub_name advance
Y106bl 3aMeHUTb Nt0606 eCTeCTBEHHOe 06b-  T01 P01 Abatis Publishers 10000
c eANHEHNE KAKUM-TING0 3KBUBANEHTHBIM BHYT- 18; Egg (S:Chad‘;””e%dekpfess 1;888
ore bump BOOKS
PEHHUM uNn BHeILI:‘HVIM 061>e,u|/|1-|eH|/|eM,6 HO To8 P04 Tenterhooks Pross 0
B CuHTakcuce JOIN, BOCMOJb3YiATeCh 06bLE- T09 P4 Tenterhooks Press 0

ANHEHVEM MO0 PABEHCTBY C COOTBETCTBYIO-
MM NPeAnoxeHnem ON, KOTOPOe NpUMeHs-
eT oneparop AND N1 KOMOUHALMU HECKOSb-
KuX (Mo 4yucny nap CTonéuos C OAUHAKOBbI-
MU MMEHaMK) YCNOBMIA PaBEHCTBA 3HAYEHU
CBA3bIBAOLLNX CTONBLOB B €AMHOE YCNOBUE.
Hanpumep, Ans 3anpocos U3 NIMCTUHIOB 7.5
1 7.6 3KBUBANEHTHbIE NPESCTaBNeHUs B CUH-
Takcuce JOIN TakoBbl:

W SELECT t.title_id, t.pub_id,
p.pub_name
FROM publishers p
INNER JOIN titles t
ON p.pub_id = t.pub_id; —gnqa 3a-
npoca, npeacTaBfeHHOro B NUCTUHIE 7.5

Puc. 7.6. Pe3ynbtat UCNONHEHMS NNCTUHIA 7.6




Co3pnaHue Npon3BONbHOr0 eCTECTBEHHOIO 06beauHeHus | 239

B SELECT t.title_id, t.pub_id,
p.pub_name, r.advance
FROM publishers p
INNER JOIN titles t
ON p.pub_id = t.pub_id
INNER JOIN royalties r
ON t.title_id = r.title_id
WHERE r.advance < 20000; — and
3arpoca, npeAcTaB/ieHHOro B JINCTUHIE 7.6.

Bbl MOXeTe 3aMeHWUTb N060e eCTeCTBEHHOE
00bEfMHEHNE eLLe KaKUM-HNOYAb 3KBUBANEH-
THbIM 06beJMHeHNeM B CuHTaKcuce JOIN, Ko-
TOPOE NPUMEHSET NpeanoXeHne USING (cwm.
Bpe3ky B pasgene «GosgaHue 06beanHeHui
¢ nomoLbto cuntakeuca JOIN n WHERE»). Mpu
3TOM HYXXHO NMOHMMATb, 4T0 NATURAL JOIN —
3T0 COKpaLleHHas U ynpoLleHHas dopma
npeanoxexus USING, npefnoxeHne NATURAL
JOIN TOXe hopMupyeT Cnmcok Tiuna USING,
HO B HEro BKMKHAKOTCS TOMbKO Te CTOM6LUbI,
Yy KOTOpbIX €CTb Mapa BO BTOPOIt Tabnuue (To
ecTb cTON6eL C TakuM e uMeHem). Hanpu-
Mep, 3anpochbl U3 JIUCTUHIOB 7.5 N 7.6 ¢ uc-
MoNib30BaHNEM NPEANoXeHUs USING MOXHO
nepenucatb B CeaytoLLeM Buge:

W SELECT t.title_id,
p.pub_name
FROM publishers p
INNER JOIN titles t
USING (pub_id); — Ana 3anpoca,
NPeACTaBNEHHOrO B NUCTUHTE 7.5;

m SELECT t.title_id, t.pub_id,

p.pub_name, r.advance

FROM publishers p

INNER JOIN titles t
USING (pub_id)

INNER JOIN royalties r
USING (title_id)

WHERE r.advance < 20000; — anga 3a-

npoca, NpeACcTaBneHHoro B IUCTUHIE 7.6.

t.pub_id,

ImeitTe B BUAY, YTO CUHTakcuc NATURAL
JOIN (haKTM4ecKn CO3[aeT HEKOE BHYTPEH-
Hee 06beAMHEHNe, N UMEHHO NO3TOMY npej-
noxeHua NATURAL JOIN u NATURAL INNER
JOIN MOMHOCTbH 3KBUBAMNEHTHbI, @ KNOYEBOE
cnoBo INNER Bcerga onyckarT npu nocrpo-
€HUN COOTBETCTBYHOLLEr0 06beAnHeHns. Ho
Bbl MOXETE CO3/aBaTb He TONbKO eCTECTBEH-
Hble BHYTPEHHME, HO M eCTECTBEHHbIE BHE-
LHKMEe 06bEANHEHNUS C UCMOMNb30BaHNEM Clie-
JYIOWNX NPeaNoXeHnn:

m NATURAL LEFT [OUTER] JOIN;
® NATURAL RIGHT [OUTER] JOIN;
m NATURAL FULL [OUTER] JOIN.

Mpexae 4eM NPUMEHNTb BCAKOE eCTECTBEH-
HOe 06beauHeHWUe, NPOBEPbTE, YTO BCE CBS-
3bIBatOLLIME CTONOLIbI MMEIOT B ABYX Tabnuuax
OJHU U Te e HeYTOYHeHHble UMEeHa 1 Bce
cTon6Lbl 06beauHaAEMbIX TabnuL, He SBNSLO-
LLIMeCs CBA3bIBAIOLUMU, UMEIOT YHUKANbHbIE
HBYTOYHEHHbIE NMEHa.

06patuTe BHMMAHMWE, Y4TO CMbICA ECTECTBEH-
HOro 06beMHEHNS B PENSLMUOHHOA MOfenu
(cM. rnaBy 2) n B cTaHaapTe SQL pasHbiii.
Ecnu B pensiLMOHHO MOAENN eCTECTBEHHBIM
06beANHEHNEM CYMTAeTCs Takoe 06befuHe-
HUe J0oYepHen N MaTepUHCKOM Tabnu, koraa
€[JMHCTBEHHOW NMapoi CBA3bIBAIOLLNX CTONO-
LIOB IBNAETCS BHELIHWA KNHOY A04EpHeil Tab-
NALbI 1 NEPBUYHBIA KNKOY MaTEPUHCKOI Tab-
nnubl, To B SQL noa ecTecTBEHHbIM 06b-
e[IMHeHNeM NOHMMAETCS Takoe 06befuHeHNe
[BYX MPOM3BOSIbHbIX TabMNL, KOrAa CBA3bIBA-
IOLMMK CTONBLAMM ABAAKOTCSA BCE CTONOLbI
[BYX Tabnuu, umerowme B ABYX Tabnuuax
0JVHAKOBbIE HEYTOYHEHHble MMeHa. B Ka-
YeCcTBE NMpuMepa ecTeCTBEHHOro 06befuHe-
HUS, B COCTaB CBA3bIBAOLLMX CTONOLOB KOTO-
POro HU OAWH KNKOY He BXOAWT, PAaCCMOTPUM
3anpoc u3 nuctuura 7.9. Otctofa cneayer:
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4T0ObI COOTBETCTBYIOLLME OMPEAENeHNs pe-
NAUMOHHOI Mmoaenu n SQL coBnanu, Bce BHe-
WHKE KNYN B 6a3e JOSKHbI UMETb Te Xe
MIMEHa, 4TO 1 POANTENbCKNE NEPBUYHbIE KNH0-
ui, a BCE OCTanbHble CTONOLbI — TONbKO YHU-
KaNibHble UMeHa.

CYBO Microsoft Access u Microsoft SQL
Server He NOAAEPXUBAOT CUHTAKCUC NATU-
RAL JOIN. lo3atomy, 4T06bl 3anycTuTb B
aTux CYB[ 3anpochl, KOTOpble NpeacTaBne-
Hbl B NACTUHIax 7.5 1 7.6, UCNonb3yiTe CUH-
Takcuc WHERE (cM. camoe nepBoe npumeya-
HWe 3TOro pasgena).

CYB[ Oracle 8i n 6onee paHHMX Bepcwii Bo-
obuie He moanepXxuBaeT CuHTakcuc JOIN.
[MoaToMy Bam NpuAeTCs NOMHOCTLIO NepeiTu
Ha CUHTaKcuc WHERE.

CYB[ Oracle 9i He paspeluaeT NPUMEHSATH
YTOYHEHHbIE MMEHA CTONOLOB B NPeaI0oXeHU-
AX SELECT, BKIOYAIOLWMX €CTECTBEHHbIE
o6befuHeHns. MoaTomy, 4T06bI 3anyCcTUTL B
atoit CYB/[] 3anpochl, NpeAcTaBnieHHbIe B K-
CTWHrax 7.5 n 7.6, npuaetcs yépatb BCe npe-
(PMKCbI-yTOYHMTENN CrieayoWwmUmM 06pa3om:

W SELECT title_id, pub_id, pub_name
FROM publishers

NATURAL JOIN titles; — ong 3a-

npoca, NPeACTaBIEHHOMO B IMCTUHTE 7.5;

B SELECT title_id, pub_id,
pub_name, advance
FROM publishers
NATURAL JOIN titles
NATURAL JOIN royalties
WHERE advance < 20000; — anga 3a-
npoca, npeacTaBneHHOro B IMCTUHIE 7.6.

CYB[ Oracle 9i He pa3peluaeT NPUMEHSATb
YTOYHEHHbIE MMEHa CTONOLOB B NPEAN0XEHN-
X SELECT Tex 3anpocoB, rae B 06beAnHEHU-
X NpUMeHseTc npegnoxenne USING. Mo-
aTomy, 4To6bl 3amycTuTb B cpeae Oracle 9i
3anpockl, KOTOPbIE Mbl MPUBENN KaK NPUMEpbI
CMONb30BaHNA NpeanoxeHus USING, 3ame-
HWTe t.title_id Ha title_id W t.pub_id
Ha pub_id n T1.4.

B cpene CYB[ PostgreSQL npumeneHue npe-
(puKCOB-yTOYHUTENEN B CUTYALUM HEOJHO3-
Ha4HOr0 UMEHOBAHUS CTONBLIOB B 8CTECTBEH-
HbIX 06beANHEHMSAX A0MYCKAETCH, HO He fB-
nsercs 0643aTenbHbIM.
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Co3pnanue

BHYTPEHHEro o6bLeAuHeHus
C NMOMOLLbI0 KOMaHAbI
INNER JOIN

Buympentee 00vedureriie OTIINIAETCS CIIEMY-

FOIIAMU XapaKTEPUCTUKAMU:

B HCHOJB3YeT OIePaTop CpaBHEHMS (=, <>, <,
<=, > WIN >=), IT0OBI COTTOCTABUTD CTPO-
KM B IBYX TaOJIMIIaX HA OCHOBAHNU 3Hade-
HUI B 00IUX CTONONAX KayKIOI TaOIUIIbI.
HaHpI/IMep, BbI MOJKETE CHUTATH BCE CTpO‘
KU, [UISI KOTOPBIX UAEeHTU(HUKATOP aBTO-
pa (cronber au_id) B Tabnunax authors
u title authors coBmamaer;

B CYUTBHIBAET PE3YJIbTAT, KOTOPBIN BKJIIOYA-
€T TOJIbKO 00BeTUHEHHBIE CTPOKHU, COOT-
BETCTBYIOIIME YCIOBUAM OObeInHEeHS;

B BJIAETCA CAMBIM PacIpPOCTPAaHEHHBIM TH-
IIOM OObeIuHEeHN.

Co3naHue BHYTPEHHEero 06beuHeHns

Bsenure:
SELECT columns
FROM tablet
INNER JOIN table?
ON join_conditions
3mech columns — 3TO HECKOJIBKO BBIPAKEHUN
WA Ha3BaHUI CTOJIONOB U table T wnu table2,
pasneaeHHbIX 3aIIIThIMU. tablel
U table? — 510 Ha3BaHUS 00bEIUHEHHBIX Ta0-
aun. Eciu  Tabuuubl MMEIOT  CTOJIOLBI
C OJMHAKOBBIMU Ha3BaHWSMH, 0003HAYbTE
X C IOMOIIIBIO UMEH TabJIuII.
join_conditions ykasbIBaeT yClaOBUsI 00b-
eqUHEHMUsI, KOTOPBbIE TOJDKHBI OBITh PACCIH-
TaHbI IS KaKJOM Mapbl 00beqUHEHHBIX
CTpOK. Yci1oBue o0bequHeHUs Ipuobperaer
crenyooInyno Gopmy:
[tablel. Jcolumn op [table2]column
0p OOBIYHO MMeeT 3HaAYeHNEe =, HO MOKET OBITh
JII0OBIM OTIEPATOPOM CpaBHEHUS (=, <>, <, <=,
> win >=; cM. TabiL. 4.2). Bel MoxxeTe KoMOU-
HUPOBATh HECKOJIbKO YCJIOBUI OODbeqMHEHMs

¢ omorieio AND i OR (cm. pasmen «Kombu-
HIPOBAHIE YCIIOBUIL C IIOMOIIBIO OIIEPATOPOB
AND, OR u NOT» B riaBe 4).

YT06bl CO3AaTb BHYTPEHHee 00befMHeHue
" NS Tpex unu 6onee TabnuL ¢ NOMOLLBI KO-
maHabl JOIN, BBEAUTE:
SELECT columns
FROM tablet
INNER JOIN tableZ
ON join_conditionl
INNER JOIN table3
ON join_condition2

Ecnu Bbl Xenaete Mcnonb3oBaTb CUHTAKCUC
WHERE, BBeguTe:
SELECT columns
FROM tablel, table2,
WHERE join_conditiont
AND join_condition2

Mo ymonyaHuio komaHga JOIN (6e3 ykasa-
" HMs CROSS, NATURAL, OUTER unm nto6bix
JpYrux) akBuBaneHTHa INNER JOIN.

Oracle 8i n 6onee paHHMX Bepcuii He NOAmep-
)KMBAET KoMaHay JOIN; BMECTO Hee 1Cnonb3yn-
Te komaHay WHERE. Oracle 9i n 6onee no3gHMx
BEpCUi NOAAEPKNBAET KoMaHay JOIN.
B Microsoft Access MOXHO WUCMONb30BAThH
CUHTaKcuc WHERE unmn JOIN, HO, ecnit Bbl Y-
Jete ucnonb3oBatb JOIN Ans 06beANHEHMWIA,
KOTOPbIE BKMOYAKT TpK Tabnuubl unu 6onee,
BaM NpuUAeTCS pasmeLiatb 06bEANHEHNA Ha
Pa3HbIX YPOBHAX C MOMOLUbIO CreaytoLLen
06LLen CTPYKTYpbI:
SELECT columns

FROM tablet

INNER JOIN (table2?

INNER JOIN (tabled

INNER JOIN (table4

INNER JOIN ..
ON table3.column3 op table4.column4)
ON table2.column2 op table3.column3)
ON tablel.column1 op table2.columnZ;
(B Apyrux 6a3ax [aHHbIX Bbl TOXE MOXeETe
pasmeLLaTb 06bEANHEHUS HA Pa3HbIX YPOBHSX
C MOMOLLbI NOJO6HON CTPYKTYpbl, HO B
Access BaM He06X04MMO ee UCMONb30BaTh).
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JIucrunr 7.7 o6benuHseT 1Be TaOJIuIbL B CTOI0-
e au_id, 9To6bI 0TOOPAa3UTh CIMCOK KHUT,
KOTOPBbIe HAITTUCAIN BCE aBTOPHI (B TOM IHCIIe
B coaBTOpCTBE). MH(MpOpMaIus o KakmoM aBTo-
pe B cTosbIe au_id cCOOTBETCTBYET CTpPOKaM
B Tabnure title_authors. Pesynbrar ncronse-
HUS TUCTHUHTA TIOKa3aH Ha puc. 7.7. O6parute
BHUMaHHe, 4T0 aBTOp A7 (Paddy O’Furniture)
He BKJIIOYEH B Pe3yJIbTaT, IOTOMY YTO OH He
HAIMCcaja HA OMHOM KHUTH U JIJI HErO HET CO-
OTBETCTBUU B CTpOKax title_authors.

Mpn ncnonb3oBaHMM CUHTaKcMca WHERE -
CTUHT 7.7 6YAET BbIrNAAETb CeayoLmm 06-

pa3oMm:

SELECT a.au_id, a.au_fname,
a.au_lname, ta.title_id

FROM authors a, title_ authors ta

WHERE a.au_id = ta.au_id

ORDER BY a.au_id ASC,
ta.title_id = ASC;

Juetunr 7.7. 0To6pas3nTb CMMCOK KHUT, KOTOpPbIE
Hanucanu Bce aBToOpbI (B TOM YUCNE B COABTOPCTBE).
Pe3ynbTar ucnosiHeHns cM. Ha puc. 7.7

=0

JIMCTHHIT

SELECT
a.au_id,
a.au_fname,
a.au_lname,
ta.title_id
FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id
ORDER BY a.au_id ASC, ta.title_id ASC;

au_id au_fname au_lname title_id
AO1 Sarah Buchman TO1
AO1 Sarah Buchman T02
AO1 Sarah Buchman T13
A02 Wendy Heydemark T06
A02 Wendy Heydemark T07
AO2 Wendy Heydemark T10
A02 Wendy Heydemark T12
AO3 Hallie Hull T04
AO3 Hallie Hull T11
A04 Klee Hull T04
A04 Klee Hull T05
A04 Klee Hull T07
A04 Klee Hull T11
A0S Christian Kells T03
A06 Kellsey T08
A06 Kellsey T09
A06 Kellsey T11

Puc. 7.7. Pe3ynbTat BbINOMNHEHWNS NNCTUHIA 7.7
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Juctunr 7.8. 0To6pasuTh 3arooBKYu 1
MHAOPMALMIO 0 K0 KHUTe, a TaKxKe
MHOpMaLMI0 060 BCEX KHUrax ApYrux U3hatenbCTs.
Pesynbtar ucnonHeHus cM. Ha puc. 7.8

E JIMCTHHI ="——————""[15
SELECT
t.title_id,
t.title_name,
t.pub_id,
p.pub_name

FROM titles t

INNER JOIN publishers p
ON p.pub_id = t.pub_id
ORDER BY t.title_name ASC;

title_id title_name

T01 1997!

T02 200 Years of German Humor

T03 Ask Your System Administrator
T04 But I Did It Unconsciously

T05 Exchange of Platitudes

T06 How About Never?

T07 I Blame My Mother

T08 Just Wait Until After School

T09 Kiss My Boo-Boo

710 Not Without My Faberge Egg

T11 Perhaps It's a Glandular Problem
T12 Spontaneouse, But Not Annoing
T13 What Are The Civilian Applications?

Puc. 7.8. Pe3ynbTat BbINONHEHNUS NNCTUHIA 7.8

JJuctunar 7.8 oObenuHseT OBe TAOJIUILBL
B crosbie pub_id, 9To6BI 0TOOPa3UTH 3a-
TOJIOBKM ¥ WH(MOPMAIUIO O KaKIOW KHIU-
re, a Takke MHGOPMAIUIO O BCEX KHHUTAX
npyrux uspartenscTB. O6paTiTe BHUMAaHMUE,
9T0 00'beIuHEHNE TPeOYETCS TOJIBKO IJIS TO-
0, YTOOBI CYUTATH Ha3BaHUE U3AaTeIbCTBA
(geTBepTBIi cTOIOCII B Pe3yJIbTaTe), BCe Ipy-
rue crosbnpl ectb B Tabiaune titles. Pe-
3yJABTAT WCIIOJTHEHUS JIMCTHHTA II0Ka3aH Ha
puc. 7.8.

[Tpn ncnonb3oBaHUKM cuHTakcuca WHERE nu-
CTUHr 7.8 6yOeT BbIMMAETh TaK:

SELECT t.title_id, t.title_name,
t.pub_id, p.pub_name

FROM titles t, publishers p

WHERE p.pub_id = t.pub_id

ORDER BY t.title_name ASC;

pub_id pub_name

P01 Abatis Publishers
P03 Schadenfreude Press
P02 Core Dump Books
P04 Tenterhooks Press
P04 Tenterhooks Press
P01 Abatis Publishers
P03 Schadenfreude Press
P04 Tenterhooks Press
P04 Tenterhooks Press
P01 Abatis Publishers
P04 Tenterhooks Press
PO1 Abatis Publishers
P03 Schadenfreude Press
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JluctuHr 7.9 UCHOJIB3yeT Ba 00beAMHEHNS,
9100BI OTOOPA3UTH CIUCOK aBTOPOB, KOTO-
pble XKUBYT BO BCeX TOPOJiax, Ifie PacIioyo-
JKEHBI M31aTeIbCTBA. Pe3ysibraT ncnonHeHus
JINCTUHTA TOKa3aH Ha puc. 7.9. O6parure
BHUMaHUeE, 9YTO 9TOT 3AMPOC IPENCTaBIISIeT
co6oii 06benHenre CTOIONOB City u state
B IBYX Tabiumax, OpUIeM 3TU CTOJIOIIBI
MMEIOT OMHAKOBOE Ha3BaHUE U He SBIISIOT-
cs1 wrodamu (cm. pasaen «CosmaHre Ipous-
BOJIBHOTO €CTECTBEHHOTO OObeIUHEHHS C
ucnonbs3oBanveM npemnoxernss NATURAL
JOIN» B aroii rnaBe). [IpuBenem 9KBUBaJIeHT-
HBIN 3ampoc:

SELECT a.au_id, a.au_fname,
a.city, a.state

FROM authors a

NATURAL JOIN publishers p

ORDER BY a.au_id ASC;

a.au_lname,

Mpu ncnonb3oBaHMM CUHTaKcMca WHERE nun-
CTUHT 7.9 6yaeT BbIrNAAETb CleayoLum 06-

pasom:
SELECT a.au_id, a.au_fname,
a.au_lname, a.city, a.state
FROM authors a, publishers p
WHERE a.city = p.city
AND a.state = p.state

ORDER BY a.au_id ASC;

Juetunr 7.9. 0To6pa3uTh CNMCOK aBTOPOB, KOTOPbIE
XKMBYT BO BCEX FOPOJAX, re PacronoxXeHbl
130aTeNnbCTBa. Pe3ynbrar UCMOMHEHUs IMCTUHTA CM.
Ha puc. 7.9

=0 JIHCTHHT

SELECT

.au_id,

.au_fname,

.au_lname,

.clity,
a.state

FROM authors a

INNER JOIN publishers p
ON a.city = p.city
AND a.state = p.state

ORDER BY a.au_id ASC;

O O ©

au_id au_fname au_lname city state
A03 Hallie Hull San Francisco CA
A04 Klee Hull San Francisco CA
A0S Christian Kells New York NY

Puc. 7.9. Pe3ynbTar BbINOMHEHU NUCTUHIA 7.9
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Jinetudr 7.10. 0T06pa3uTb CNUCOK KHUT,

0ny6NNKOBaHHbIX B LUTaTe KanugopHus unu BHe
KpynHbix cTpaH CeBepHoii AMepuku. Pesynbrar

MCNONHEHNSA CM. Ha puc. 7.10

FROM titles t
INNER JOIN publishers p
ON t.pub_id = p.pub_id
WHERE p.state = 'CA’
OR p.country NOT 1IN

ORDER BY t.title_id ASC;

title_id title_name

("USA", ‘'Canada’, 'Mexico")

T02 200 Years of German Humor

T03 Ask Your System Administrator

T04 But I Did It Unconsciously

T05 Exchange of Platitudes

T07 I Blame My Mother

T08 Just Wait Until After School

T09 Kiss My Boo-Boo

T Perhaps It's a Glandular Problem
T13 What Are The Civilian Applications?

Puc. 7.10. Pe3ynerar BbinonHeHus nuctudra 7.10

Eie———o———nwcrmur EE|
SELECT
t.title_id,
t.title_name,
p.state,
p.country

Jluctunr 7.10 koMOWHHpYeT BHYTpEHHee
obbenuHenHwHe ¢ ycaoBusmu WHERE, 94To6b! oTO-
6pasuTh CIHCOK KHUT, OMyOIMKOBaHHBIX
B 1rrrate KaymdbopHus uim BHe KPYIIHBIX CTPaH
CesepHoit AMepuku (cM. pasnert «PubTparus
cTpoK ¢ nomoibio npemnoxenuss WHERE»
B 1aBe 4). Pe3yabTaT UCIONMHEHYSI TNCTUHTA
IpejcTaBiieH Ha puc. 7.10.

[Tpn ncnonb3oBaHUKM cuHTakcuca WHERE nu-
" CTUHr 7.10 6yAeT BbIFNAAETb CNemytoLum
06pa3om:

SELECT t.title_id, t.title_name,
p.state, p.country
FROM titles t, publishers p
WHERE t.pub_id = p.pub_id
AND (p.state = 'CA’
OR p.country NOT 1IN
("USA", ‘Canada’, 'Mexico'))
ORDER BY t.title_id ASC;

state country
NULL Germany
CA USA
CA USA
CA USA
NULL Germany
CA USA
CA USA
CA USA
NULL Germany




246 | Bbi60p [aHHbIX U3 HECKONbKIX TabnuL

JIuctuHr 7.11 KOMOUHUpPYeT BHYTpeHHee
ob6benuHenue ¢ pynknueir COUNT() u mpemio-
»xerreM GROUP BY, 9T06bI 0TOOPA3UTh CITUCOK
KHUT, HAITMCAHHBIX BCEMH aBTOpPaMH (B TOM
quCiie B COABTOPCTBE). 3a nHdopmaiuei o
BO3MOYKHOCTSIX M CUHTAKCUCe IPEIJIOKEHUS
GROUP BY ofparmaiitech K miaBe 6. Pesynbrar
WCIIOJIHEHU A JIUCTUHTA [IOKa3aH Ha puc. 7.11.
O6paTuTe BHUMaHUe, 4TO, KaK U Ha puc. 7.7,
asrop A07 (Paddy O’Furniture) He BKIIOYeH B
Ppe3ybTaT, IOCKOJIbKY OH He HaIllhCall HU Ofl-
HOM KHUTH, U I HETO HeT 3auceil B TabIuIe
coorBercTBuil title authors. B mucrusnre 7.30
MPUBOJIUTCS. IPUMEP TOTO, KaK OTOOPa3nUTh
CIIICOK aBTOPOB, KOTOPbIe He HAIIKMCAJIU HU
OTHOM KHUTH.

Mpu ncnonb3oBaHuu cuHTakcuca WHERE nm-
CTUHr 7.11 6yAeT BbIFNAAETb CNemytoLUM
o6pasom:

SELECT a.au_id,
COUNT (ta.title_id)
AS "Num books”
FROM authors a, title_authors ta
WHERE a.au_id = ta.au_id
GROUP BY a.au_id
ORDER BY a.au_id ASC;

Jinetnnr 7.11. 0T06pa3uTb CNUCOK KHUT,
HanUCaHHbIX BCEMW aBTOPaMK (B TOM Yuchne
B COABTOPCTBE). Pe3ynerar ucnonHeHus
CM. Ha puc. 7.11
lED
SELECT
a.au_id,
COUNT(ta.title_1id) AS
FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id
GROUP BY a.au_id
ORDER BY a.au_id ASC;

JIMCTHHF =———————1

“"Num books”

au_id Num books
AO1 3
A02 4
AO3 2
A04 4
A0S 1
A06 3

Puc. 7.11. Pe3ynbTart BbINONHeHNs nnctuera 7.11
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Nuctuar 7.12. 0T06pa3uTh aBaHChbl, BbinnadeHHble 32 JlucTunr 7.12 ucmonbayer yciaosus WHERE,
KHUru-6uorpachuy. Pesynbtat ucnonHeHns UCTUHIa  q106B1 0TOGPA3UTH ABAHCHI, BHITUTAYeHHBIE 32
CM. Ha puc. 7.12 kHuTH-6uorpadpuu. Pesynprar ucnonHeHus
JINCTUHTA [IOKa3aH Ha puc. 7.12.

Eie——— niotiir——————"p1
SELECT
t.title_id, [Tpn ncnonb3oBaHUKM cuHTakcuca WHERE nu-
t.title_name, " CTUHT 7.12 GYAeT BbIrMALETb CrefyoLWnm
r.advance 06pa3om:
FROM royalties r SELECT t.title_id, t.title_name,
INNER JOIN titles t r.advance
ON r.title_id = t.title_id FROM royalties r, titles_t
WHERE t.type = ‘"biography’ WHERE r.title_id = t.title_id
AND r.advance IS NOT NULL AND t.type = ‘'biography’
ORDER BY r.advance DESC; AND r.advance IS NOT NULL
ORDER BY r.advance DESC;
title_id title_name advance
T07 T Blame My Mother 1000000. 00
T12 Spontaneouse, Not Annoying 50000. 00
T06 How About Never? 20000.00

Puc. 7.12. Pe3ynbTar BbINOMHEHUS NMCTUHIA 7.12
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Juctunr 7.13 ucnionbayer arperaTHble pyHK-  JIMETUHT 7.13. 0TO6PA3UTL CHET 1 aBaHC,

1y 1 npejuioskerue GROUP BY, uTo6b1 0T06pa- BbINIA4EHHbINA 32 KXKIbIA TUN KHUT. Peaynbrar
3UTh KOJIMYECTBO BbIIIAYeHHBIX aBaHcOB u  /ICMOMHEHNUA INCTUHT CM. Ha puc. 7.13

7X OOIIYIO CyMMY 3a Ka)K[IbII THII KHUT. Pe-

SH=—————— JNIMCTHHI
3yJIbTAT UCIIOJIHEHUS JINCTUHTA IIPEeCTaBIIeH
SELECT
Ha puc. 7.13.
t.type,
COUNT(r.advance)
Mpu ucnonb3oBaHUM cuHTakcuca WHERE nu- AS "COUNT(r.advance)",
“ CTUHT 7.13 6GyZeT BbIrNsaeTb Tak: SUM(r.advance)
SELECT t.type, AS "SU.M(r.advance)"
COUNT (r.advance) FROM royalties r
AS "COUNT(r.advance)", INNER JOIN titles t
SUM(r.advance) ON r.title_id = t.title_id
AS "SUM(r.advance)” WHERE r.advance IS NOT NULL
FROM royalties r, titles_t GROUP BY t.type
WHERE r.title id = t.title_ id ORDER BY t.type ASC;
AND r.advance IS NOT NULL
GROUP BY t.type
ORDER BY t.type DESC;
type COUNT(r.advance) SUM(r.advance)
biography 3 1070000. 00
children 2 0.00
computer 1 15000. 00
history 3 31000. 00
psychology 3 220000. 00

Puc. 7.13. Pe3ynbrar BbinonHeHus nuctuHra 7.13
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Juctunr 7.14. OTo6paxxeHne KOnM4ecTea
BbINA4YEHHbIX aBAHCOB W X 06LLEHA CyMMbI 3a
KaX[bIA TUN KHUT ¢ pa36MBKOIi N0 N3aaTebCTBaM.
Pesynbtar uCnonHeHms NUCTUHIA CM. Ha puc. 7.14

EN=————-———— JIUCTHHT EEEI
SELECT
t.type,
t.pub_id,
COUNT(r.advance) AS

"COUNT(r.advance)",
SUM(r.advance) AS
FROM royalties r
INNER JOIN titles t

"SUM(r.advance)"

ON r.title_id = t.title_id
WHERE r.advance IS NOT NULL
GROUP BY t.type, t.pub_id
ORDER BY t.type ASC, t.pub_id ASC;

type pub_id COUNT(r.advance)
biography P01 2
biography P03 1
children P04 2
computer P02 1
history P01 1
history P03 2
psychology P04 3

Puc. 7.14. Pe3ynbTat BbINOMHEHNS NUCTUHIA 7.14

JluctuHT 7.14 ABIISETCSA aHAJIOTOM JINCTHH-
ra 7.13, TOJIbKO OH MCIOJB3yeT HOIOJIHU-
TeJIbHBIN CTOJIOeII, YTOOBI 0TOOPa3UTh CUeT
¥ aBaHC, BBITUIAYEHHBIH 3a Ka>KIbIN TUIT KHUAT
M3/1aTeIbCTBOM. Pe3ynbTaT HcnioaHeHus 1u-
CTHMHTIA ITOKa3aH Ha puc. 7.14.

[Tpn ncnonb3oBaHUKM cuHTakcuca WHERE nu-
" CTUHT 7.14 6yaeT BbIrNAAETb Tak:

SELECT t.type, t.pub_id,
COUNT (r.advance)
AS "COUNT(r.advance)",
SUM(r.advance)
AS "SUM(r.advance)”

FROM royalties r, titles_t
WHERE r.title id = t.title_id
AND r.advance IS NOT NULL

GROUP BY t.type, t.pub_id
ORDER BY t.type ASC, t.pub_id ASC;

SUM(r.advance)

70000.00
1000000. 00

0.00

15000.00
10000.00
21000.00
220000.00
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JucruHr 7.15 ucnonsayer npemiokerre HA-  JIETUHN 7.15. 0T06pasuTh CNMCOK COABTOPOB s
VING, 9TO6BI OTO6PA3HUTH CIIMCOK COABTOPOB  BCEX KHUT, Y KOTOPbIX OHM eCTb. Pesynerar
JUISL BCeX KHMT, Y KOTOPbIX OHH eCThb. 3a un-  ACMOMHEHUA JIMCTUHIA CM. Ha pUC. 715
copmaryert 0 CHHTaKCHCe IpeIoKeHnd HA- =g
VING obparurech Kk paspmeny «DumibTpanus
rpynin ¢ nomoirsio npennoxeruss HAVING» ta. title id,
B IIaBe 6. Pe3yabpTaT MCIONHEHUS JTUCTHUHTA COUNT(ta.iaufid) AS “Num authors”
oKa3aH Ha puc. 7.15. FROM authors a
INNER JOIN title_authors ta

ON a.au_id = ta.au_id
GROUP BY ta.title_id

HAVING COUNT(ta.au_id) > 1

SELECT ta.title_id, ORDER BY ta.title id ASC;
COUNT (ta.au_id) AS "Num authors”

FROM authors a, title_ authors ta

JIMCTHHIT

SELECT

Mpwn ncnonb3oBaHuM cuHTakcuca WHERE nun-
“ CTMHT 7.15 6yneT BbIrNAZETb CNeayowum
o6pasom:

WHERE a.au_id = ta.au_id title_id Num authors
GROUP BY ta.title id  =mmmemem mmmmeeeees
HAVING COUNT (ta.au id) > 1 T04 2
ORDER BY ta.title id ASC; 1?3 g

Puc. 7.15. Pe3ynbrar BbinonHeHus nuctuHra 7.15
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Juctuur 7.16. OTo6pa3nTb BCE KHMIK, MPUOLINL OT
KOTOPbIX (= LieHa X NPOLaXu) NpeBbILLIAeT CyMmy
aBaHCa, YNIa4eHHOro aBTopy, He MeHbLLE Yem

B 10 pa3. Pe3ynbrar MCNOMHeHNs NUCTUHIa

CM. Ha puc. 7.16

JIMCTHHT

SELECT
t.title_id,
t.title_name,
r.advance,
t.price =* t.sales AS

FROM titles t

INNER JOIN royalties r
ON t.price * t.sales > r.advance * 10
AND t.title_id = r.title_id

ORDER BY t.price = t.sales DESC;

"Revenue”

title_id title_name

T07 I Blame My Mother

T05 Exchange of Platitudes

T12 Spontaneouse, But Not Annoing

T03 Ask Your System Administrator

T13 What Are The Civilian Applications?
T06 How About Never?

T02 200 Years of German Humor

T09 Kiss My Boo-Boo

T08 Just Wait Until After School

Puc. 7.16. Peaynbrar BbINOIHEHNA NUCTUHIA 7.16

Taxoxe BbI MOXeTe 00BeTUHATH TaOIUIIBI IO
cToNOIaM, COfiepKAIUM 3HAYeHsI, KOTOpbIe
He SIBJISIIOTCS paBHBIMU. JIucTHHT 7.16 ncnons-
3yeT omeparop «Oosblre gem» (>), 4TOOBI
HaWTH BCe KHUTH, IPUOBUIb OT KOTOPBIX (=
IIeHa X IIPOJJa’KM ) IIPeBBIIIaeT CyMMY aBaHca,
BBIIIJITAYEHHOTO aBTOPY, He MEHbIIe 4YeM
B 10 pas. PesynpTar MCIIOJIHEHUS JTHCTUHTA
IIOKa3aH Ha puc. 7.16. Onepatops! <, <=, >
U >= UCIOJIb3YIOTCS IPU 00beJUHEHUH Tab-
JIUI] TOBOJIBHO 9acCTO, a OIIePaTOp HepaBeH-
crBa (<>) — penko. Kak nmpaBuio, o6benute-
HUS II0 HEPaBEHCTBY IIOJIE3HBI TOJIBKO IIpU
HCIIOJIb30BAaHUY C CAMOOObeIUHEHUSIMU (CM.
pasnen «CosnaHue caMOOObeIMHEHSI» ajee
B OTOM IJ1aBe).

MpW MCNOMb30BaHMM CUHTAKcUCa WHERE nn-
" CTUHT 7.16 6y[eT BbIrNALETb CreayoLLnm

o6pasom:
SELECT t.title_id, t.title_name,
r.advance,
t.price = t.sales AS "Revenue”
FROM titles t, royalties r
WHERE t.price = t.sales >
r.advance = 10
AND t.title_id = r.title_id

ORDER BY t.price = t.sales DESC;

advance Revenue
1000000. 00 35929790. 00
100000. 00 1400008. 00
50000.00 1299012.99
15000. 00 1025396. 65
20000.00 313905. 33
20000.00 225834.00
1000.00 190841.70
.00 69750.00

.00 40950.00
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CI10>KHBIe 3aIIPOCHI MOT'YT OBITH CJICCTBHEM
IIPOCTBIX BOIIPOCOB. B tuctunre 7.17 HaM He-
06X01UMO 00BEIUHUTE TPH TAOIULIBL, ITOObI
0TOOpa3UTh CIUCOK aBTOPOB U HA3BAHUI
KHHT, KOTOpbIe HaIlHCaJId BCe aBTOPHI (B TOM
4HCJie B COAaBTOPCTBe). Pe3ynpraT HCIONHe-
HUA JIMCTUHTA [I0Ka3aH Ha puc. 7.17.

Mpu ucnonb3oBaHWKM cuHTakcuca WHERE nun-
CTUHr 7.17 6yaeT BbIrNAAETH Tak:

SELECT a.au_fname
t.title_name,
FROM authors a,
titles t
WHERE a.au_id = ta.au_id
AND t.title_id = ta.title_id
ORDER BY a.au_lname ASC,
a.au_fname ASC,
t.title_name ASC

a.au_lname,

title_authors ta,

Juetunr 7.17. OTo6pas3uTb CNMCOK aBTOPOB

1 Ha3BaHUI KHUT, KOTOPble HAaNUcanu Bce aBTopbl
(B TOM 4mcrne B coaBTOPCTBE). Pe3ynsrar
UCMONIHEHNS NIUCTUHIA CM. Ha puc. 7.17

=IT NUCTMHT
SELECT
a.au_fname,
a.au_lname,

t.title_name
FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id
INNER JOIN titles t
ON t.title_id = ta.title_id
ORDER BY a.au_lname ASC, a.au_fname
ASC,

t.title_name ASC;

Y106bI 3anycTuth nuUCTUHr 7.17 B Microsoft
Access, BBeuTe:

SELECT a.au_fname,
t.title_name
FROM titles AS t
INNER JOIN (authors AS a
INNER JOIN title_authors AS ta

a.au_lname,

au_fname  au_lname title_name ON a.au_id = ta.au_id)
[ N ON t.title_id = ta.title_id
Sarah Buchman 19771 ORDER BY a.au_lname ASC,
Sarah Buchman 200 Years of German Humor a.au_fname ASC,
Sarah Buchman What Are The Civilian Applications? t.title_name ASC;
Wendy Heydemark How About Never?
Wendy Heydemark I Blame My Mother
Wendy Heydemark Not Without My Faberge Egg
Wendy Heydemark Spontaneous, Not Annoying
Hallie Hull But I Did It Unconsciously
Hallie Hull Perhaps It's a Glandular Problem
Klee Hull But I Did It Unconsciously
Klee Hull Exchange of Platitudes
Klee Hull I Blame My Mother
Klee Hull Perhaps It's a Glandular Problem
Christian  Kells Ask Your System Administrator
Kellsey Just Wait Until After School
Kellsey Kiss My Boo-Boo
Kellsey Perhaps It's a Glandular Problem

Puc. 7.17. Pe3ynbTat BbINOMHEHWUS NUCTUHra 7.17
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Juctunr 7.18. OTo6pas3uTh MMEHa aBTOPOB,
Ha3BaHNSA BCEX KHUT, @ TaKXXe Ha3BaHWA U3JaTeNbCTB.
Pesynbtar UCnonHeHMs NUCTUHIA CM. Ha puc. 7.18

=l JMCTHHI —=——————1I
SELECT
a.au_fname,
a.au_lname,
t.title_name,
p.pub_name

FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id

JInctuHr 7.18 ABIAETCA YCIOKHEHHBIM BapU-
aHTOM JucTrHra 7.17. OH Hcnob3yeT 0Obe-
IUHEHUe YeThIpeX Tabiuil, 4To6sr oToOpa-
3UTh Ha3BaHUS U3JATEJIbCTB, a TAKXKE NMEHA
aBTOPOB U Ha3BaHUS KHUT. Pe3ybTaT ncno-
HEHWUs JINCTUHTA [I0Ka3aH Ha puc. 7.18.

ASC,

INNER JOIN titles t
ON t.title_id =
INNER JOIN publishers p
ON p.pub_id =
ORDER BY a.au_lname ASC,

t.title_name ASC;

au_fname

Hallie
Klee

Klee

Klee

Klee
Christian

au_lname
Buchman
Buchman
Buchman
Heydemark
Heydemark
Heydemark
Heydemark
Hull

Hull

Hull

Hull

Hull

Hull
Kells
Kellsey
Kellsey
Kellsey

ta.title_id

t.pub_id

a.au_fname

title_name

1977!

200 Years of German Humor

What Are The Civilian Applications?
How About Never?

I Blame My Mother

Not Without My Faberge Egg
Spontaneous, Not Annoying

But I Did It Unconsciously
Perhaps It's a Glandular Problem
But I Did It Unconsciously
Exchange of Platitudes

I Blame My Mother

Perhaps It's a Glandular Problem
Ask Your System Administrator
Just Wait Until After School
Kiss My Boo-Boo

Perhaps It's a Glandular Problem

Puc. 7.18. Pe3ynbrar BbINONHEHUS nucTUHrA 7.18

pub_name

Abatis Publishers
Schadenfreude Press
Schadenfreude Press
Abatis Publishers
Schadenfreude Press
Abatis Publishers
Abatis Publishers
Tenterhooks Press
Tenterhooks Press
Tenterhooks Press
Tenterhooks Press
Schadenfreude Press
Tenterhooks Press
Core Dump Books
Tenterhooks Press
Tenterhooks Press
Tenterhooks Press
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[Mpn ncnonb3oBaHuK cuHTakcmca WHERE nn-
“ CTUHr 7.18 6yneT BbIrNAAETh Tak:

SELECT a.au_fname, a.au_lname,
t.title_name, p.pub_name
FROM authors a, title_authors ta,
titles t, publishers p
WHERE a.au_id = ta.au_id
AND t.title_id = ta.title_id
AND p.pub_id = t.pub_id
ORDER BY a.au_lname ASC,
a.au_fname ASC,
t.title_name ASC;

Y1066l 3anycTutb nuctuHr 7.18 B Microsoft
B Access, Beepure:

SELECT a.au_fname, a.au_lname,
t.title_name, p.pub_name
FROM (publishers AS p
INNER JOIN titles AS t
ON p.pub_id = t.pub_id)
INNER JOIN (authors AS a)
INNER JOIN (authors AS ta
ON a.au_id = ta.au_id)
ON t.title_id = ta.title_id
ORDER BY a.au_lname ASC,
a.au_fname ASC,
t.title_name ASC;
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JImctuHr 7.19 paccanuThIBaeT TOHOPApHI 32 BCe
KHHTH. [OHOpap 3a KHUTY — 3TO IPUOBUIb OT
ee IPOIaXKH (= IIeHa X IPOJAXKH ), YMHOKEH-
Hasl Ha TIPOIEHT TOHOpapa (IPOIIeHT OT MPU-
ObLIY, BBIIUIAYUBAaEMBbIN aBTOPY). B 60ib-
IIMHCTBE CIyIaeB aBTOP IOJTy4YaeT aBaHC KaK
4acTh roHOpapa. YToObI BBIIIATUTH OCTATOK
TOHOpapa aBTOPY, U3/IaTeJIb BEIYUTAET aBAHC
n3 oO6Ieil cyMMbI ToHopapa. Ecinu obmras
npuObUIH GOJIBIIE HYJISI, U3IAaTelb JOJDKEeH
3aIUIaTUTh aBTOPY; €CJIM NpUOBUIb paBHA
HYJIIO WJIY MEHbIIIe HYJIs, aBTOP He IOTydJaeT
rOHOpap, TaKk Kak OH He «0TpaboTam» maxe
CBOI1 aBaHC. Pe3ysibTaT HCIIOTHEHNS] JINCTUHTA
oKa3aH Ha puc. 7.19. Ob11ire roHOpapbI IIoMe-
yeHbl Kak "Total royalties”, obme aBaHCHI —
Kak "Total advances”, a roHOpaphbI 32 BBIYETOM
aBaHCOB —Kak "Total due to authors™.

JluctuHr 7.19 paccauTeiBaeT o0lue rOHOPa-
PBI 3a BCe KHHUTH; B IPYIUX IIPUMepPax MbI
MIOKa)kKeM, KaK pacIpeneanuTb TOHOPApPHI 110
aBTOpaM, KHUTAM, U3AaTeIbCTBAM U IPYTUM
TpyHIam.

Mpu ncnonb3oBaHnui cuHTakcmea WHERE nuc-
" TUHT 7.19 6yOeT BbIrMAAETb TaK:

SELECT
SUM (t.sales * t.price =
— r.royalty_rate)
AS "Total royalties”,
SUM (r.advance)
AS "Total advances”,
SUM (t.sales * t.price =
— r.royalry_rate) - r.advance)
AS "Total due to authors”
FROM titles t, royalties r
WHERE r.title_id = t.title_id
AND t.sales IS NOT NULL;

JInetndr 7.19. PaccymtaTh roOHOpapbl 3a BCe KHWUMW. Pe3ynbTaT UCNOMHEHUs IMCTUHIA CM. Ha puc. 7.19

Efi——————— JIWCTHHI EEE'

SELECT
SUM(t.sales * t.price =
SUM(r.advance) AS "Total advances"”,
SUM((t.sales * t.price =
FROM titles t
INNER JOIN royalties r
ON r.title_id = t.title_id
WHERE t.sales IS NOT NULL;

Total royalties Total advances

4387219.55 1336000. 00
Puc. 7.19. Pe3ynbTat BbINONHEHNUS NUCTUHIa 7.19

r.royalty_rate) AS

r.royalty_rate)

3051219.55

"Total royalties”,

- r.advance) AS "Total due to authors”

Total due to authors
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B nucrunre 7.20 ucrionsayeTcss 00beAUHEHHIE
Tpex Tabsnil, YTOOBI PacCIUTATH TOHOPAP,
HOHY‘ICHHBIﬁ Ka’KIbIM aBTOpOM 3a BCE€ KHU-
I'l, KOTOpPbIe OH Hamucal (B TOM YUCiIe B CO-
aBTOpCTBe). Tak Kak y KHUTU MOXKET OBITh
HECKOJIBKO aBTOPOB, IIPU pacyeTe roHopapa
YYHUTBIBAETCS IPOIEHT T'OHOpapa 3a KHUTY,
IIOJIyYeHHBIN Ka)XKIBIM aBTOPOM (a Takxe
aBaHc). [IpoueHT TOHOpapa 3a KHUTY, ITOJTy-
YeHHBI aBTOPOM, PUBOIUTCS B Tabiuiie
title_authors B cronbue royalty_share.
Ecnu y kHUTH OIMH aBTOP, IPOIEHT royal-
ty_share paBen 1.0 (100%). Eciu y kauru He-
CKOJIBKO aBTOPOB, 3Ha4YeHue royalty_share
I KQXIOro aBTopa Kojebietcs mexnay 0
u 1; Bce 3HaveHus royalty_share mis ogHOM
KHUTU B CyMMe€ [OJDKHBI paBHATbCA 1.0
(100%). PesynpTaT MCIOTHEHUS JIUCTHHTA
1okasa Ha puc. 7.20. CyMMa Bcex 3HAa9eHUN
MTOCJIEIHUX TPeX CTOJIOIOB Pe3yIbTaTa COOT-
BETCTBYeT O0IIeMy 3HaYeHHUIO Ha puc. 7.19.

[Mpn ncnonb30BaHUM CUHTAKCUCA WHERE nn-
CTUHT 7.20 6ydeT BbIMNAAETb ChneyoLnm

06pa3om:

SELECT ta.au_id, t.title_id,
t.pub_id,
t.sales * t.price =

— r.royalty_rate =
— ta.royalty_share

AS "Royalty share”,
r.advance ta.royalty_share

AS "Advance share”,
(t.sales t.price
— r.royalty_rate
— ta.royalty_share)
— (r.advance
— ta.royalty_share)

AS "Due to author”
FROM title_authors ta,

*

*

*

*

*

titles t, royalties r
WHERE t.title_id = ta.title_id
AND r.title_id = t.title_id

AND t.sales IS NOT NULL
ORDER BY ta.au_id ASC,
t.title_id ASC;

Jnctuur 7.20. Paccyntartb roHopap, Nosy4eHHbIN KaxablM aBTOPOM 32 BCE KHUTM, KOTOPbIE OH Hanucan

(B TOM Yucne B COABTOPCTBE). Pe3ynbrar UCMONHEeHNs N

WCTUHra CM. Ha puc. 7.20

=5

JIMCTHHT

SELECT
ta.au_id,
t.title_id,
t.pub_id,
t.sales
r.advance

* * *

t.price
ta.royalty_share AS
(t.sales t.price r.royalty_rate
— (r.advance ta.royalty_share) AS
FROM title_authors ta
INNER JOIN titles t
ON t.title_id ta.title_id
INNER JOIN royalties r
ON r.title_id t.title_id
WHERE t.sales IS NOT NULL
ORDER BY ta.au_id ASC, t.title_id ASC;

r.royalty_rate

*

*

ta.royalty_share AS "Royalty share”,

"Advance share”,

ta.royalty_share)
"Due to author”
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410661 3anycTutb nuctuHr 7.20 B Microsoft
@ Access, BefuTe:
SELECT ta.au_id, t.title_id,
t.pub_id,
t.sales = t.price =
— r.royalty_rate =
— ta.royalty_share
AS "Royalty share”,
r.advance = ta.royalty_share
AS "Advance share”,
(t.sales » t.price =
— r.royalty_rate =
— ta.royalty_share) -
— (r.advance = ta.royalty share)
AS "Due to author”
FROM (titles AS t
INNER JOIN royalties AS r
ON t.title_id = r.title_id)
INNER JOIN title_authors AS ta
ON t.title_id = ta.title_id
WHERE t.sales IS NOT NULL
ORDER BY ta.au_id ASC,
t.title_id ASC;

au_id title_id pub_id Royalty share Advance share Due to author

AO1 T01 PO1 622.32 10000. 00 -9377.68
AO1 T02 P03 11450. 50 1000. 00 10450. 50
AO1 T13 P03 18834.32 20000. 00 -1165.68
A02 T06 PO1 18066. 72 20000. 00 -1933.28
A02 T07 P03 1976138.45 500000. 00 1476138.45
A02 T12 PO1 116911.17 50000. 00 66911.17
A03 T04 P04 8106.38 12000. 00 -3893.62
A03 T P04 15792.90 30000.00 -14207.10
A04 T04 P04 5404.26 8000.00 -2595.74
A04 T05 P04 126000.72 100000. 00 26000.72
A04 T07 P03 1976138.45 500000. 00 1476138.45
A04 T P04 15792.90 30000.00 -14207.10
A0S T03 P02 T Ty 15000. 00 56777.77
A06 T08 P04 1638.00 .00 1638.00
A06 T09 P04 3487.50 .00 3487.50
A06 T P04 21057.20 40000.00 -18942.80

Puc. 7.20. Pe3ynbrar BbINOMHEHMS nUCTUHra 7.20
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JluctuHr 7.21 ABASETCS aHAJIOTOM JIMCTUHTA
7.20, TOIBKO OH JOOABISET ellfe TaOIHUIY
authors, 4TO6BI paciedyaTaTb IMeHa aBTOPOB,
a Taroke nipemtoskeHue WHERE, 4To6b1 n3Biednh
CTPOKH TOJIBKO C TeMH I'OHOpapaMu, KOTO-
pele Goiblile HyJs. PesdynpTaT ncnonHeHus
JINCTUHTA ITI0Ka3aH Ha puc. 7.21.

Jnctuur 7.21. OTo6pa3uTL TONMLKO Te FOHOPApPbl 38 KHUMK, KOTOPble 60nbLLe HYNs. Pe3ynbtat MCNOHEHNS
JINCTUHIA CM. Ha puc. 7.21

=—— nwctir
SELECT
a.au_id,
a.au_fname,
a.au_lname,

t.title_name,
(t.sales = t.price = r.royalty rate = ta.royalty share) -
— (r.advance = ta.royalty_share) AS "Due to author”
FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id
INNER JOIN titles t
ON t.title_id = ta.title_id
INNER JOIN royalties r
ON r.title_id = t.title_id
WHERE t.sales IS NOT NULL
AND (t.sales = t.price = r.royalty_rate =+ ta.royalty_share) -
— (r.advance = ta.royalty_share) > 0
ORDER BY a.au_id ASC, t.title_id ASC;
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Mpn ncnonb3oBaHuK cuHTakcmca WHERE nun-
CTUHr 7.21 6yOeT BbIrNAAETh Tak:

SELECT a.au_id, a.au_fname,
a.au_lname, t.title_name,
(t.sales * t.price =
— r.royalty_rate =«

— ta.royalty_share) -
— (r.advance = ta.royalty_share)
AS "Due to author”
FROM authors a, title_authors ta,
titles t, royalties r
WHERE a.au_id = ta.au_id
AND t.title_id = ta.title_id
AND r.title_id = t.title_id
AND t.sales IS NOT NULL
AND (t.sales = t.price =
— r.royalty_rate =
— ta.royalty_share) -
— (r.advance =
— ta.royalty_share) > 0
ORDER BY a.au_id ASC,
t.title_id ASC;

au_fname au_lname
Sarah Buchman
Wendy Heydemark
Wendy Heydemark
Klee Hull
Klee Hull
Christian Kells
Kellsey
Kellsey

Puc. 7.21. Pe3ynbTar BbINONHEHNUS nnucTuHra 7.21

410661 3anycTuTh NUCTUHT 7.21 B Microsoft
B Access, BBeguTe:

SELECT a.au_id,
a.au_lname,
— (t.sales

a.au_fname,
t.title_name,
* t.price =

— r.royalty_rate =
— ta.royalty_share) -
— (r.advance = ta.royalty_share)
AS "Due to author”
FROM (titles AS t

INNER JOIN

royalties AS r

ON t.title_id = r.title_id)
INNER JOIN (authors AS a
INNER JOIN title_authors AS ta

ON a.au_id

= ta.au_id)

ON t.title_id = ta.title_id
WHERE t.sales IS NOT NULL
AND (t.sales » t.price =
— r.royalty_rate =
— ta.royalty_share) -
— (r.advance » ta.royalty share)

— >0

ORDER BY a.au_id ASC,
t.title_id ASC;

title_name
200YearsofGermanHumor
IBlameMyMother
Spontaneouse, Notannoying
ExchangeofPlatitudes
IBlameMyMother
AskYourSystemAdministrator
JustWaitUntilAfterSchool
KissMyBoo-Boo

Due to author
10450.50
1476138.45
66911.17
26000.72
1476138.45
56777.77
1638.00
3487.50
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JlucruHr 7.22 ucnionb3yer npemioskerue GRO- [Tpn ncnonb3oBaHUKM CUHTaKcUca WHERE nu-
UP BY, 9TOGBI paccauTaTh BCe TOHOPAPHI, BbI- " CTUH 7.22 OyfIeT BbIrNAfeTh Tak:
IJIAYEHHBbIE KaKIbIM H3JIATEJIEM. (DYHKL[I/I}I SELECT t.pub_id,

COUNT() ompepnensieT KOJIMYECTBO KHMUI, 3a COUNT(t.sales) AS "Num books™,
KOTOPOe KaXK/T0e M3aTeIbCTBO BHIIUIAYNBALT SUM(t.sales » t.price =

— r.royalty_rate)

AS “Total royalties”,
SUM(r.advance)

AS "Total advances”,

roHopapsl. O6paTute BHUMaHue, YTO 3[eCh
He HY>KHO BBOJUTH IIPOIIEHT OT TOHOpapa,
TIOJTy9€HHBIH KaKIbIM aBTOPOM, TaK KaK pac-

9YEeThI 10 KaKIOMY aBTOPY He IIPOU3BOMIATCA. SUM((t.sales « t.price =
PesynbTaT NCIIoIHEHN IMCTUHTA IIOKA3aH Ha — r.royalty rate) -

puc. 7.22. Cymma Bcex 3HaUY€HHH IOCJIeTHUX — r.advance)

TpeX CTOJIOLOB pe3yJbTaTa COOTBETCTBYET AS "Total due to authors”
o61IeMy 3HaYeHUIO Ha puc. 7.19. FROM titles t, royalties r

WHERE r.title_id = t.title_id
AND t.sales IS NOT NULL

GROUP BY t.pub_id

ORDER BY t.pub_id ASC;

JNneTurr 7.22. Paccyutatb roHOpapbl, BbINfa4eHHble KKAbIM u3gatenem. Pe3ynbraT UCNONHEHNs INCTUHA
CM. Ha puc. 7.22

= wmm——————— |

SELECT
t.pub_id,
COUNT(t.sales) AS "Num books",
SUM(t.sales = t.price = r.royalty_rate) AS "Total royalties”,
SUM(r.advance) AS "Total advances"”,
SUM((t.sales = t.price = r.royalty_rate) - r.advance) AS "Total due to authors”
FROM titles t
INNER JOIN royalties r
ON r.title_id = t.title_id
WHERE t.sales IS NOT NULL
GROUP BY t.pub_id
ORDER BY t.pub_id ASC;

pub_id  Num books Total royalties Total advances Total due to authors
PO1 3 135600. 21 80000.00 55600. 21
P02 1 777777 15000. 00 56777.77
P03 3 3982561.72 1021000. 00 2961561.72
P04 5 197279.85 220000 -22720.15

Puc. 7.22. Pe3ynbTar BbINONHEHUS NUCTUHIA 7.22
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JInctuHr 7.23 aHaJIOTHUY€eH JIUCTUHTY 7.22, HO
pacCcYUTHIBAET BCE TOHOPAPHI, IOTYyYeHHbIE
Ka)K/IbIM aBTOPOM 3a Bce KHUTU. Pesynbrar
HCIIOJIHEHUSI IUCTUHTA IIPeCTAaBJIeH Ha PUC.
7.23. CyMMa BCcexX 3HAUE€HUI ITOCTIeTHUX TPeX
CTOJIOLIOB pe3ysIbTaTa COOTBETCTBYET oOIIe-
My 3Ha4eHHMIO Ha puc. 7.19.

Jlnetnr 7.23. Paccuntatb roHopapbl, NONYy4eHHble KaXAbIM aBTOPOM 32 BCE KHUTW. Pe3ynbtar ncnonHeHus

NIUCTUHIA CM. Ha puc. 7.23

NuwcTHHr %@El

R

SELECT
ta.au_id,
COUNT(sales) AS “"Num books™,
SUM(t.sales = t.price =

share”,
SUM(r.advance =
SUM((t.sales =
— (r.advance =
FROM title_authors ta
INNER JOIN titles t
ON t.title_id = ta.title_id
INNER JOIN royalties r
ON r.title_id = t.title_id
WHERE t.sales IS NOT NULL
GROUP BY ta.au_id
ORDER BY ta.au_1id ASC;

t.price =

au_id Num books Total royalties share
AO1 3 30907. 14
AO2 3 2111116.34
AO3 2 23899.28
A04 4 2123336.32
A0S 1 777777
AOB 3 26182.70

Puc. 7.23. Pe3ynbTar BbINONHeHUs NUCTUHIA 7.23

r.royalty_rate =

ta.royalty_share) AS
r.royalty_rate =
ta.royalty_share)) AS

ta.royalty_share) AS "Total royalties
"Total advances share”,

ta.royalty_share) -

"Total due to author”

Total advances share Total due to authors

31000.00 -92.86
570000.00 1541116.34
42000.00 -18100.72
638000.00 1485336. 32
15000. 00 56777.77
40000. 00 -13817.30
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Mpu ucnonb3oBaHUM cuHTakcuca WHERE nu- Y106bI 3anycTutb nuctuHr 7.23 B Microsoft
CTUHr 7.23 6YAeT BbIMMAAETb CNemytoLum g Access, BBeauTe:

06pasom: SELECT ta.au_id,

SELECT ta.au_id, COUNT(sales) AS "Num books",
COUNT(sales) AS “Num books™, SUM(t.sales * t.price =
SUM(t.sales * t.price = — r.royalty_rate =
— r.royalty_rate = — ta.royalty_share)

— ta.royalty_share) AS “"Total royalties share”,
AS "Total royalties share”, SUM(r.advance =
SUM(r.advance = — ta.royalty_share)

— ta.royalty_share) AS "Total advances share”,
AS "Total advances share”, SUM((t.sales = t.price =
SUM((t.sales = t.price = — r.royalty_rate =

— r.royalty_rate = — ta.royalty_share) -

— ta.royalty_share) - — (r.advance =

— (r.advance = — ta.royalty_share))

— ta.royalty_share)) AS "Total due to author”
AS "Total due to author” FROM (title_authors AS ta

FROM title_authors ta, titles t, INNER JOIN titles AS t
royalties r ON t.title_id = ta.title_id)

WHERE t.title_id = ta.title_id INNER JOIN royalties AS r
AND r.title_id = t.title_id ON r.title_id = t.title_id
AND t.sales IS NOT NULL WHERE t.sales IS NOT NULL

GROUP BY ta.au_id GROUP BY ta.au_id

ORDER BY ta.au_id ASC; ORDER BY ta.au_id ASC;
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JIuctuHr 7.24 NCNOIB3yeT ABa CITPYIIIUPOBAH-
HBIX CTOJIONA, YTOOBI PACCIUTATH TOHOPAPHL,
KOTOpBIe OYIyT BBIIIaYeHbI Ka>KABIM H3[a-
TeJIBCTBOM, pacroiokeHHbIM B CIIA, kax-
IOMY aBTOpPY 3a Bce ero KHUTH. IIpennosxke-
Hre HAVING oTIbTPOBBIBaET CTPOKU TOJb-
KO C TIOJIOKUATEJIbHBIMHU 3HAaYEHUSMH TOHO-
papos, a npennoxenue WHERE — Tonbpko Te
M3[aTeIbCcTBa, KoTopble Haxonsarcs B CIIA.
PesynbraT ncnosHeHUsA JTUCTUHTA MPOJEMOH-
CTPUpOBaH Ha puc. 7.24.

Jineturr 7.24. Paccyutatb roHopapsbl, KOTOPbIe 6YAYT BbiNiaYeHbl KaXabiM U3AaTe/IbCTBOM, PACnON0OXeHHbIM
B GLUA, kaxaomy aBTOpY 3a BCe ero KHuUrn. Pe3ynsrat MCNONHEHNS IMCTIHTA CM. Ha puc. 7.24

=T

NuwcTHHr %@El

SELECT
t.pub_id,
ta.au_id,
COUNT(x) AS "Num books",

SUM(r.advance = ta.royalty_share) AS

SUM((t.sales = t.price =

— (r.advance = ta.royalty share)) AS
FROM title_authors ta
INNER JOIN titles t

ON t.title_id = ta.title_id
INNER JOIN royalties r

ON r.title_id = t.title_id
INNER JOIN publishers p

ON p.pub_id = t.pub_id
WHERE t.sales IS NOT NULL

AND p.country IN ('USA")

GROUP BY t.pub_id, ta.au_id

HAVING SUM((t.sales » t.price =

— (r.advance = ta.royalty_share)) > 0

ORDER BY t.pub_id ASC, ta.au_id ASC;

r.royalty_rate =

SUM(t.sales = t.price » r.royalty rate = ta.royalty share) AS "Total royalties share”,
"Total advances share”,
r.royalty_rate =

ta.royalty_share) -
"Total due to author”

ta.royalty_share) -

pub_id au_id Num books Total royalties share Total advances share Total due to author
PO1 A02 2 134977.89 70000. 00 62977.89
P02 A0S 1 777777 15000. 00 56777.77
P04 AO4 3 147197.87 138000. 00 9197.87

Puc. 7.24. Pe3ynerar BbINONHEHUsA NUCTUHIA 7.24
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CTUHI 7.24 6yneT BbIrNAAeTh Tak: Access, BBeauTe:

SELECT t.pub_id, ta.au_id,
COUNT(*) AS "Num books",
SUM(t.sales * t.price « COUNT(*) AS "Num books",
— r.royalty rate =« SUM(t.sales = t.price =
— ta.royalty_share) — r.royalty_rate =

AS "Total royalties share”, — ta.royalty share)

SUM(r.advance = AS "Total royalties share”,
— ta.royalty_share) SUM(r.advance +

Mpwn ncnonb3oBaHuM cuHTakcuca WHERE nun- @ YT106blI 3anycTUTb NUCTUHT 7.24 B Microsoft

SELECT t.pub_id,
ta.au_id,

AS "Total advances share”,
SUM((t.sales = t.price =
— r.royalty_rate =
— ta.royalty_share) -

— (r.advance =
— ta.royalty_share))

AS "Total due to author”

FROM title_authors ta, titles t,

— royalties r, publishers p
WHERE t.title_id = ta.title_id
AND r.title_id = t.title_id
AND p.pub_id = t.pub_id

AND t.sales IS NOT NULL

AND p.country IN ('USA")
GROUP BY t.pub_id, ta.au_id
HAVING SUM((t.sales = t.price
— r.royalty_rate =

— ta.royalty_share) -

— (r.advance * ta.royalty_share))

—> 0
ORDER BY t.pub_id ASC,
ta.au_id ASC;

— ta.royalty_share)
AS "Total advances share”,
SUM((t.sales = t.price =
— r.royalty_rate =
— ta.royalty_share) -
— (r.advance =
— ta.royalty_share))
AS "Total due to author”
FROM ((publishers AS p
INNER JOIN titles AS t
ON p.pub_id = t.pub_id)
INNER JOIN royalties AS r
ON t.title_id =
r.title_id)
INNER JOIN title_authors AS ta
ON t.title_id = ta.title_id
WHERE t.sales IS NOT NULL
AND p.country IN ('USA")
GROUP BY t.pub_id, ta.au_id
HAVING SUM((t.sales =* t.price =
— r.royalty_rate =«
— ta.royalty_share) -

— (r.advance = ta.royalty_share))

— >0
ORDER BY t.pub_id ASC,
ta.au_id ASC;
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Co3aaHune BHeLWHNX
00begVHeHuit ¢ NOMOLLbI0
komaugbl OUTER JOIN

B mpenppinyiieM paspesie Bbl y3HJIH, 4YTO
BHYTpeHHUE 00beIMHEHNSI CIUTBIBAIOT CTPO-
KU TOJIBKO B TOM CJIy4ae, €CJIA XOTs OBl OfHa
CTPOKa B JIBYX TaOJHMI[aX COOTBETCTBYET yC-
J0BUAM oObenuHeHUs. BHyTpeHHee 06benu-
HeHHe yajsieT CTPOKU, KOTOpble He COBIIa-
JAloT CO CTPOKOM B IPYrou Tabauue. Bruew-
Hee 00beduHeHUe CAUTHIBAET BCE CTPOKHU XOTSI
OBl 13 OTHOM TAOIUIIBI (eCIIN ATH CTPOKHU CO-
OTBETCTBYIOT JIOOOMY YCJIOBHIO IIOMCKA
WHERE m; HAVING).

Buemnne o0bequHeHN IIOJIE3HEI IJIS OTBE-
TOB Ha BOIIPOCHI, B KOTOPBIX €CTh IIPOIY-
II[eHHbIe 3HAYEHS: HAIPUMep, aBTOPHI, He
HAIWCABIIYE HU OTHOM KHUTH, WIH KyPChI,
Ha KOTOpBIE He 3aIIMCAJICS HU OfUH CTYIEHT.
Kpowme Toro, BHelHMEe 00BETMHEHNS TIOMO-
rafoT CO3[ABATh OTYETHI, B KOTOPHIX BHI JKe-
Jtaete 0OTOOPA3UTH BCe CTPOKHU B OMHOM Tab-
JIAIE, & TaK)Ke COBMANAIOIIUE CTPOKH U3
npyroi Tabiaunel. Hanpumep, 9To0bI 0TO-
OpasuTh BCEX ABTOPOB KHUT, KOMHUM KOTO-
PBIX OBLIO IPOmAaHO GOJIBINE, Y€M YKa3aHO,
160 4TOOBI OTOOPA3UTH 3aKa3bl HA BCE TO-
Bapbl U BKIIFOYUTH T€ TOBAPHI, KOTOPbIE HUK-
TO He 3aKa3all.

B ominure ot Apyrux o0beIuHEHHI, OPSIIOK,
B KOTOpOM BbI 3a1a€TE Ta6HI/IHbI IJIs1 BHECIITHE-
ro obbeIuHEeHUs, UMeeT 3HaueHue. [loaTomy
pabourie TabGIUIBI BHEIIHETO 00beIUHEHHUs
Ha3BIBAIOTCS AeBoti mabnuyeil u npaboii mab-
nuyeil. BuemHue o6GbenuHeHUs OBIBAIOT
TpeX BUJIOB.

JleBoe Buerunee o6vedunerue (LEFT OUTER JOIN).
Pe3yHbTaT HNCIIOJIHEHU JIEBOTO BHEIIIHETO
00benrHeH s BKIIOYaeT BCe CTPOKY U3 JIEBOK

TabnuLbl, 3aganHble B myHKTe LEFT OUTER
JOIN, a HE TOJIBKO CTPOKH, KOTOPBIE COBITa/a-
IOT [JI CBS3aHHBIX CTOJ010B. Ecam ms
CTPOKH B JIEBO1 TabJniie HET COOTBETCTBUS B
mpaBoil Tabauile, TO B pe3yibTaTe CTPOKa
6ynet comepskath NULL 151 Bcex cTonOmoB B
crircke SELECT, koTOpble 6BUIN CUUTAHBI U3
[IPaBOU TAOIHIIBIL.

Ipaboe BHewnee o6vedunenue (RIGHT OUTER
JOIN) sIBJIsIeTCSI IPSIMOTL IIPOTUBOIIOIOMKHOC-
ThIO JIeBOMY. CUHTBIBAIOTCS BCE CTPOKH U3
mpaBoit Tabnuiel. Eciu mist crpoku u3 mpa-
BOM TaOJIMIIBI HET COOTBETCTBUS B IIPaBOM
tabnuie, TO AJIsS JIeBOM TAGJIUIBI CIUTHIBA-
rorcsa NULL.

ITonnoe Brnewnee o6wvedunernue (FULL OUTER
JOIN) stBiisteTcst KOMOUMHAIIMET JIEBOTO U TIpa-
BOTO BHEIIHUX 0ObennHeHni. CIUTHIBAET
BCe CTPOKH KaK U3 JIEBOH, TaK U U3 IIPABOK
tabnui. Ecniu mist CTpOKM HET COOTBET-
CTBUS B Ipyroi Tabiuile, CTOIOIBI B CIIHC-
ke SELECT mpyroit Tabmuusl 6ynyT comep-
skaTh NULL. Eciiu B Tabaumax ectb cOOTBET-
CTBHUE, TO CTPOKA OY/IeT COepKaTh 3HAYECHUS
U3 IBYX Tabiui.

Ecin steBast Tabniia 3amaeTcs B IeBOM BHEIII-
HeM 00beIMHeHNH, CIMTHIBAIOTCSI BCE CTPO-
KU U3 Hee, eCJId B IPAaBOM BHEIIHEM 00be-
IUHEHWH 3aJaeTcs mpaBas TabiIuia, cooT-
BETCTBEHHO, CIMTHIBAIOTCA BCE CTPOKHU W3
Hee. [ToiHOe BHeIlTHee 0ObeUHEHNE CIUTHI-
BaeT BCe CTPOKM U3 OBYX Tabyuu. B mo6om
cilydae CTPOKH, 11 KOTOPBIX HET COOTBET-
CTBHIA, 3aIIOIHAIOTCA 3HadeHusMu null. Ta-
KUM 006pasoM, BBl He CMOXeETe OTIUYUTH
sHaveHus null, koropble M3HaAYaNBHO ObUIH
B Tabiuie, OT TeX, YTO NOOABIEHBI IPHU
HCIOIHeHn oObequHeHus. [loMHuUTE, 9TO
ycnosue NULL = NULL aBsseTca HEM3BECTHBIM
Y He UMeeT COBIaaeHui1 (CM. pasmen «3Hade-
uue null» B raase 3).
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CO3I|3HMB NIeBOro BHellHero OﬁbeﬂMHEHMH
BBenure:

SELECT columns
FROM left_table
LEFT [OUTER] JOIN right_table
ON join_conditions

3meck columns — 3TO HECKOIBKO pasiesieH-
HBIX 3aIIATBIMU BBIPa)KEHUU WA Ha3BaHUU
cronbuoB u3 left_table wum right_table.
left_table u right_table — 3TO Ha3BaHUA
CBI3aHHBIX TaOmuil. Eciu B Tabiauiax ecrb
CTOJIOIBI C OMMHAKOBLIMI Ha3BaHUSAMMU, 000-
3HAYbTE 3T CTOJIOLBI C TIOMOIIBIO Ha3BaHUI
TabJIunII.

Jjoin_conditions 3ajmaeT OOMHO UJIU HECKOJIb-
KO YCJIOBUY 00BbeIUHEHNUST, KOTOPBIE JOJDKHBI
PacCYUTHIBATHCS JJISL KAXKIOU ITapbl CBSA3aH-
HBIX CTPOK. YCIOBHe OObeNMHEHNSI UMeeT
caenymomyio Gopmy:

[left_table.] column op

— [right_table.] column
0p OOBIYHO IPUHUMAET 3HAUEHHE =, HO MO-
JKeT OBITh U JIIOOBIM OIIEPATOPOM CPaBHEHUSL:
=, <>, <, <=, > il >= (cm. Tabi. 4.2). Ber
MOKeTe KOMOMHUPOBATh YCIOBHS C TIOMO-
mpto AND miau OR (cm. pasmen «Kom6uHu-
pOBaHME YCIOBUN C IOMOIIBIO OIIEPATOPOB
AND, OR u NOT» B rmase 4). KiroueBoe
cioBo QUTER siBJ1steTCSI ONIITMOHAIBHBIM.

Co3naHue npaBoro
BHELLUHEero 06bLeauHeHus

BBenure:
SELECT columns
FROM 1left_table
RIGHT [OUTER] JOIN right_table
ON join_conditions

columns, left_table, right_table w join_con-
ditions UMeEIOT TaKoe ’Ke 3HadyeHue, Kak B
noppasnene «Co3maHue JIEBOTO BHEIITHETO
o6benuHenus». Kimouesoe ciioBo OUTER aBs-
eTCs ONIIUOHATbHBIM.

Co3paHue nonHoro
BHELLHEero o06beguHeHus

Beenure:

SELECT columns

FROM left_table

FULL [OUTER] JOIN right_table
ON join_conditions

columns, left_table, right_table u join_-
conditions MMeIOT TaKoe >Ke 3HaYeHHe, KaK
B noxpasnene «Co3maHme JIEBOTO BHEIITHETO
o6benuHeHus». KiroueBoe cioBo OUTER saBis-
€TCA OIIIIMOHAJIbHBIM.

[pn pa6oTe C BHELHWMW 06bELUHEHUAMM
BMECTO Npeanoxexns WHERE cnepyeT Mcnob-
30BaTb KOMaHZy JOIN, NOCKONbKY OHa 6onee
ToyHas. SQL He MMeeT 3afaHHOro cTaHgapTa
npeanoxexns WHERE Ans oyHKUMOHMPOBAHMS
C BHELUHNMU 06bEAMHEHUAMN, NO3TOMY pabo-
Ta C KOMaHAoM pasnuyaetcs B pasHbix CYB/.
Cuctema ynpasneHns 6a3amn JaHHbIX TaKXe
MOXET 3anpeLiaTb MCMONb30BaHNE BHELLHNX
00bEANHEHNIA, MOCTPOEHHBIX C MOMOLLbIO
npeanoXxexus WHERE, KOTOPbIE He UMEIOT CO-
OTBETCTBYIOLUMX  BHELHUX O6beAUHEHUI
JOIN. 3a [OnoNHUTeNbHON MHMOpMaLmen
obpawaiitech K npumeyaHuto DBMS pnanee B
3TOM pasferne.

ByabTe BHUMATENbHbI NPY U3MEHEHUN NOPSA-
Ka BBOJA TabNuL| NS BHELLHEr0 06beANHEHNS.
B 0Tnn4me oT Apyrux 06beauHeHWi, BHELLHWE
06beNHEHNS HEe ABNSIOTCH acCOLNATUBHbI-
MW. 9TO 3HAYUT, 4TO Pe3ynbTar 3anpoca, uc-
NOMb3YHOLLIEr0 BHELLHES 06beANHEHUE, 3aBU-
CUT OT NOpPAAKa, B KOTOPOM TabnuLibl Gbini
CrpynnupoBaHbl 1 cBs3aHbl. []Ba nocneayto-
LWNUX BHYTPEHHUX OOBLEANHEHUSA, BKNKOHAID-
LLMX TPY TaBNNLbI, SKBUBANIBHTHbI (3@ UCKNHO-
YeHneMm nopsgKa CToN6LOB B pe3ynsrare):

SELECT « FROM tablel
INNER JOIN table2
INNER JOIN tablel
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Tabnuua 7.3. Pe3ynbTar BbINOMHEHNS KOMaHAbI
t1 UNION JOIN t2

Bce ctpokm t7  NULL
NULL Bce ctpoku t2

n

SELECT + FROM table2
INNER JOIN tablel
INNER JOIN tablet

Ho [iBa cneaytoLnx BHELWHUX 06beaUHEHMS,
BKNIOYAIOLLIMX TPW TaBMMLIbI, BbIAAIOT PasHble
pe3ynbTathl:

SELECT » FROM tablel

LEFT OUTER JOIN table2

LEFT OUTER JOIN tablel

n
SELECT « FROM table2

LEFT OUTER JOIN table3
LEFT OUTER JOIN tablel

B ctaHpapte SQL npeaycmoTpeHo o6begu-
" HeHMe union, KOTOpPOE He COMOCTaBnsieT
CTPOKU B ABYX Tabnumuax, a reHepmpyeT non-
HOe BHellHee 06beMHEHWe U yganseT co-
BnajatoLyne cTpoku. Kaxpas cTpoka B Ta-
KOM 00beIMHEHWN A0MNONHAET CTON6LbI Of-
HOW CBA3AHHOM Tabnuubl 3Ha4eHusMmn null
Ans cTon6uos B Apyron Tabnuue. Pesynstat
BbIMOSHEHUA KOMaHAbl t7 UNION JOIN t2
nokasaH B Tabn. 7.3.

Mpsr He onucbiBaeM koMaHnay UNION JOIN B
CIeIMaJbHOM pasfielie, IOCKOJIbKY ee MpaK-
TUYeCKOe IPUMeHEeHUe OTPaHUYe€HO U MHO-
rue CYDB]] ee He nmopgep>kuBaroT. Bel Moxke-
Te CO3[aTh aHAJIOT OObeqUHEHMS UN10N ¢ IMO-
MOIIIBIO TTOJTHOTO BHEIITHETO OObeINHEHUS:

t7 UNION JOIN t2
KOTOPOE SIBJIAETCI SKBUBaJIEHTOM
t7 FULL OUTER JOIN t2 ON 1 = 2

t1u t2 — 9To Tabmuuel, a 1 = 2 — ycioBue,
KOTOpOe Bceraa JoxHo. O6paTuTe BHUMA-
Hue, 9to UNION JOIN oTmmaaercst ot UNION, ko-
TOpOe SIBJISIeTCSI KOMaH/IOW CIUSHUS, a He
obwvenunenuem (cm. pasnen «Kombunuposa-
HIe CTPOK ¢ rmomo1pio orneparopa UNION»
Zajaee B 3TOH IIaBe).
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YT06bI CO3aTh BHELLHME 06beauHeHns, Mic-

@ rosoft SQL Server ncnonb3yet B Npeanoxe-
HUM WHERE onepartop BHELUHEero o6befuHe-
HMa *. YT06bI CO3AaTb NEBOE WM Npasoe
BHeLLHee 06beauHeHne, [06aBbTe OnepaTop *
CfieBa MM Crmpaea OT OmepaTopa CPaBHEHUS.
Mpu pa6oTe C BHELWHUMU 0ObESUHEHUAMU
npeanoxeHne WHERE MeHee TO4HO, Yem OUTER
JOIN, MO3TOMYy €ro MCnosib30BaHNe MOXET
NMPNUBECTN K BO3HUKHOBEHUIO HEKOPPEKTHbIX
3anpocoB. Cneaytoulas Bepcusi SQL Server
MOXET He MOAAEPXWBaTb OMepaTtopbl *=
1 =", NO3TOMY Mbl NPUBEJEM BCEr0 HECKOSIb-
KO NpUMepOoB.

Oracle 8i u 6onee paHHMX Bepcuii He noaaep-
XKMBAET npefnoxeHne JOIN; BMECTO HEro Bbl
JIOJDKHbI Ucnonb3oBatb WHERE. Oracle 9i u
6onee no3gHWX Bepcuii NoaaepXxuBaeT npeg-
noxeHne JOIN. [ns co30aHUSA BHELLUHMX
o6beauHenuit Oracle ncnonb3yeT onepartop
BHELUHero 06beauHeHNs (+) B NPEANOXEeHUN
WHERE. [Jo6aBbTe oneparop (+) nocne taénu-
Libl, KOTOPYHO Bam HY>XHO pacLLuMpuTh (3anon-
HWTb Hynsmu). CM. NpuMepbl B 3TOM pasfene.
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NucTurr 7.25. MokasaTb CNUCOK FOPOAOB, B KOTOPbIX  JluctuHr 7.25 1 puc. 7.25 6yQyT HCIOIB30-
Pesynbrar ncnonHeHns nMCTMHra CM. Ha puc. 7.25 OHM OTPaXKAIOT CIIMCOK TOPOJIOB, B KOTOPHIX
JKUBYT aBTOPBI U PACIIOJIOKEHBI N3NATEIb-
CTBa.

JIMCTHHI =———————11=

SELECT a.au_fname, a.au_lname, a.city
FROM authors a;

SELECT p.pub_name, p.city
FROM publishers p;

au_fname au_lname city

Sarah Buchman Bronx

Wendy Heydemark Boulder

Hallie Hull San Francisco

Klee Hull San Francisco

Christian Kells New York
Kellsey Palo Alto

Paddy 0'Furniture Sarasota

pub_name city

Abatis Publishers New York

Core Dump Books San Francisco

Schadenfreude Press Hamburg

Tenterhooks Press Berkley

Puc. 7.25. Pe3ynbTar BbINONHEHUs NUCTUHIA 7.25
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JluctuHr 7.26 co3naet BHyTpeHHee 00beiuHe-
HHe It CTOJMOI0B city B Tabmmiax authors
u publishers. Pe3ynbraT ncronHeHns MoKa-
3aH Ha puc. 7.26. 3nech 0TOOpPaKeH CIIHCOK
TOJIBKO T€X aBTOPOB, KOTOPBIE )KUBYT B TOPO-
Iax, IIe paclloJIO’KeHBbl W3[aTeIbCcTBa. BbI
MO>KeTe CPAaBHUTD Pe3yJIbTAT 3TOTO BHYTPEH-
Hero 00belUHEeHNs C pe3yJIbTaTaMU BHY TPEH-
HHUX OOBEIUHEHUN B TpeX IOCIefYIONIUX
puMepax.

Mpu ncnonb3oBaHUu cuHTakcuca WHERE nm-
CTUHr 7.26 6yOeT BbIrNAAETh Tak:

SELECT a.au_fname,
p.pub_name

FROM authors a,

WHERE a.city =

a.au_lname,

publishers p
p.city;

Jiuetuur 7.26. OTo6pa3nTb CNMCOK aBTOPOB,
KOTOpbIe XWBYT B ropojax, rae pacnosnoxeHsol
13fatenscTBa. Pesynbrar nokasaH Ha puc. 7.26

Elj JIMCTHH =————————I=

SELECT a.au_fname,
FROM authors a
INNER JOIN publishers p

a.au_lname, p.pub_name

ON a.city = p.city;
au_fname au_lname pub_name
Hallie Hull Core Dump Books
Klee Hull Core Dump Books
Christian Kells Abatis Publishers

Puc. 7.26. Pe3ynbrar BbINOMHEHUS NIMCTUHIA 7.26
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Jlnetuur 7.27. 370 NeBoe BHeLIHee 06beANHEHNE
BK/OYAET B Pe3ynbTaT BCe CTPOKMW, HE3ABMCUMO
0T TOro, eCTb NI COOTBETCTBUE B CTONOLE City
Tabnuubl publishers. Pe3ynbraT ncnonHeHus
CM. Ha puc. 7.27

[I=———————— JIMCTHHT §E§|

SELECT a.au_fname,
FROM authors a
LEFT OUTER JOIN publishers p
ON a.city = p.city
ORDER BY p.pub_name ASC,

a.au_lname ASC, a.au_fname ASC;

a.au_lname, p.pub_name

au_fname au_lname pub_name
Sarah Buchman NULL
Wendy Heydemark NULL
Kellsey NULL
Paddy 0'Furniture NULL
Christian Kells Abatis Publishers
Hollie Hull Core Dump Books
Klee Hull Core Dump Books

Puc. 7.27. Pe3ynstar BbINOMHEHNS NUCTUHIA 7.27.
O6paTuTe BHUMAHUE, Y4TO ANS YeTbIPEX aBTOPOB

B CMUCKE HET COOTBETCTBUIA, NOITOMY CTPOKM

C 9TMMW aBTOpamu B CTONGLE pub_name cofepxar
3HaveHue null

JInctuHr 7.27 UCIONB3YyET JIEBOE BHEIIIHEE
00beIMHEHHE, YTOOBI BKIIOYUTH B PE3yJIbTAT
BCEX aBTOPOB, HE3aBUCHMO OT TOTO, HaXO-
IATCSL JIX U3[ATEIbCTBA B TOPOJAX UX IIPO-
JKMBaHUA. Pe3ynbTaT HCIOJHEHHS CM. Ha
puc. 7.27.

oft’

Y106b1 3anycTUTh NUCTUHr 7.27 B Microsoft
SQL Server ¢ ncnonb3oBaHneM npeanoKeHus
WHERE, BBEAUTE:

SELECT a.au_fname,
p.pub_name

FROM authors a, publishers p

WHERE a.city == p.city

ORDER BY p.pub_name ASC,
a.au_lname ASC, a.au_fname ASC;

a.au_lname,

Y1066l 3anycTuTb NuCTUHr 7.27 B Oracle 8i,
BBEANTE:

SELECT a.au_fname,
p.pub_name

FROM authors a, publishers p

WHERE a.city = p.city (+)

ORDER BY p.pub_name ASC,
a.au_lname ASC, a.au_fname ASC;

a.au_lname,
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JIuctuHr 7.28 ucnonb3yeT NMpaBoe BHEIIHee
obbeqHeHNe, YTOOBI BKIIOUNATH B Pe3yJIbTaT
BCE M3JaTeJIbCTBA, HE3aBUCUMO OT TOrO, IIPO-
SKUBAIOT JIX aBTOPBI B TOPOMIAX, /i€ HAXOMATCS
U3aTeIbCTBA. Pe3ysIbTaT UCIIOMHEHUS Ipef-
CTaBJIeH Ha puc. 7.28.

ot

Y106bl 3anycTuth NucTuHr 7.28 B Microsoft
SQL Server ¢ ncnonb3oBaHWeM CUHTAKCKCa
WHERE, BBEfUTE:

SELECT a.au_fname,
p.pub_name

FROM authors a, publishers p

WHERE a.city =+ p.city

ORDER BY p.pub_name ASC,
a.au_lname ASC, a.au_fname ASC;

a.au_lname,

Y1066l 3anycTuTb nucTuHr 7.28 B Oracle 8i,
BBEAMTE:

SELECT a.au_fname,
p.pub_name

FROM authors a, publishers p

WHERE a.city (+) = p.city

ORDER BY p.pub_name ASC,
a.au_lname ASC, a.au_fname ASC;

a.au_lname,

JiucTudr 7.28. 310 npaBoe BHelIHee 06beANHEHMNE
BK/HO4AET B PE3YNbTar BCe CTPOKM Tabnuupl
publishers, HE3aBUCUMO OT TOr0, CTb K
COOTBETCTBME B CTON6LE city Tabnuupl authors.
Pesynbrar ucnonHeHns cmM. Ha puc. 7.28

=0 JIHCTHHT

SELECT a.au_fname,
FROM authors a
RIGHT OUTER JOIN publishers p
ON a.city = p.city

ORDER BY p.pub_name ASC,
a.au_lname ASC, a.au_fname ASC;

a.au_lname, p.pub_name

au_fname au_lname pub_name

Christian Kells Abatis Publishers
Hollie Hull Core Dump Books
Klee Hull Core Dump Books
NULL NULL Schadenfreude Press
NULL NULL Tenterhooks Press

Puc. 7.28. Pesynbrar BbINONHEHUs NUCTUHrA 7.28.
O6patuTe BHUMaHKe, YTO ANS ABYX N3AaTeNbCTB

B CMMCKE HET COOTBETCTBUNIA, NO3ITOMY B cTONGLAX
au_fname 1 au_lname HanpoTMB HuUX
MpeACTaBNeHbl HyNn
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Jinetuur 7.29. 310 NONHOE BHELLUHEe 06beANHEHNE
BKJ104AET B Pe3ynibTaT BCe CTPOKM Tabnmy
publishers uauthors, He3aBUCKMO OT TOrO, ECTh
N COOTBETCTBNA B CTON6LAX city. Pesynbrar
MCMONIHEHNS IUCTUHIA CM. Ha puc. 7.29

JIMCTHHT

SELECT a.au_fname,
FROM authors a
FULL OUTER JOIN publishers p
ON a.city = p.city
ORDER BY p.pub_name ASC,

a.au_lname ASC, a.au_fname ASC;

a.au_lname, p.pub_name

au_fname au_lname pub_name
Sarah Buchman NULL
Wendy Heydemark NULL

Kellsey NULL
Paddy 0'Furniture NULL
Christian Kells Abatis Publishers
Hallie Hull Core Dump Books
Klee Hull Core Dump Books
NULL NULL Schadenfreude Press
NULL NULL Tenterhooks Press

Puc. 7.29. PesynbTat BbINOMHEHUS IUCTUHTA 7.29
COJEPXXMUT [eBATb CTPOK: YeTblpe CTPOKM C aBTOPAMMU,
Y KOTOPbIX HET COOTBETCTBUI B CTPOKAX TabNuLibl
publishers, Tpu CTPOKM, B KOTOPbIX aBTOP

1 N34aTenbCTBO HAX0AATCA B 04HOM ropoje,

1 1B CTPOKM ANs U3AaTeNbCTB, Y KOTOPbIX HET
COOTBETCTBMIA B CTONOLE city Tabnuupsl authors

JInctuHr 7.29 ncnonabp3yeT MOJTHOE BHEIITHEE
00beIMHEHHE, YTOOBI BKIIOYUTH B PE3yJIbTaT
BCe U3/1aTeIbCTBA U BCeX aBTOPOB, HE3aBUCH-
MO OT TOTO, COBHA/laeT JIX TOPOJ, IIPOKHUBA-
HHS aBTOPOB C TOPOJIOM, ITie HAaXONUTCS U3~
JaTeIbCTBO. Pe3yIbTaT NCIIOJIHEHNS JINCTUH-
ra I0Ka3aH Ha puc. 7.29.




274 | Bbi60p [aHHbIX U3 HECKONbKIX TabnuL

oft’

B Microsoft SQL Server gns cos3fgaHus non-
HOrO BHELUHEro 06befVHEHNS Bbl HE MOXETE
NOMECTUTb 0nepaTop * ¢ ABYX CTOPOH OT
oneparopa cpasHeHus. BMecTo 3Toro Bbl Mo-
)KETe COBMECTUTb NEBOE M MpPaBOe BHELLUHWE
o6beauHenus (cm. pasgen «Kom6uHuposa-
Hue cTpok ¢ nomollpbto onepatopa UNION»
Janee B 310 rnase). 4T06b! 3anyCcTUTbL NUC-
TuHr 7.29 B8 SQL Server ¢ ncnonb3oBaHWEM
CWHTaKcuca WHERE, BBEAMTE:

SELECT a.au_fname, a.au_lname,
p.pub_name
FROM authors a, publishers p
WHERE a.city == p.city
UNION ALL
SELECT a.au_fname, a.au_lname,
p.pub_name
FROM authors a, publishers p
WHERE a.city =+ p.city
AND a.city IS NULL;
B Oracle ans co3naHust MOMHOrO BHELLHEro
06beANHEHUS Bbl HE MOXETE NMOMECTUTb One-
parop (+) ¢ ABYX CTOPOH OT Oneparopa cpas-
HEeHKs. BMecTo 3TOro Bbl MOXETe COBMECTMUTb
NeBOE W NPaBOe BHELUHWE 06beANHEHUS (CM.
pasgen «KombuH1MpoBaHue CTPOK C NMOMOLLbHO
onepatopa UNION» panee B aToi rnase). YTo-
6bl 3anycTuTb nuctuHr 7.29 B Oracle 8i, BBe-
auTe:

SELECT a.au_fname, a.au_lname,
p.pub_name
FROM authors a, publishers p
WHERE a.city = p.city (+)
UNION ALL
SELECT a.au_fname, a.au_lname,
p.pub_name
FROM authors a, publishers p
WHERE a.city (+) = p.city
AND a.city IS NULL;

Microsoft Access u MySQL He noamep»xmBa-
10T MOJIHbIE BHELUHME 0OBLEANHEHMS, HO Bbl
MOXETe COBMeLlaTb NIeBOE W NPaBOe BHELL-
Hue o06beanHeHus (cM. pasgen «Kom6uHu-
pOBaHue CTPOK ¢ nomoLlbto oneparopa UNI-
ON» panee B 3Toil rnaee). B cnepywouem
npumepe nepeas Tabnuua KoMaHabl UNION
npeacTasnser co60il NeBoe BHeLIHee 06b-
eIMHEHNE, KOTOPOE CYUTLIBAET BCE CTPOKM
Tabnumupl authors U COOTBETCTBYHLLME
CTPOKM cronébua city TabnunLbl
publishers. BTopas Tabnuua KomaHAbl
UNION npeacTasnsiet co6oii npaBoe BHELL-
Hee o06befuHEHWe, KOTOpPOe CHUTbIBAeT
TONbKO Te CTPOKM Tabnuubl publishers,
INS KOTOPbIX HET COOTBETCTBUIA. 4T06bI 3a-
nyctutb nuctuHr 7.29 B Access um MySQL,
BBEAMTE:

SELECT a.au_fname, a.au_lname,
p.pub_name
FROM authors a,
LEFT OUTER JOIN publishers p
ON a.city = p.city
UNION ALL
SELECT a.au_fname,
p.pub_name
FROM authors a,
RIGHT OUTER JOIN publishers p
ON a.city = p.city
WHERE a.city IS NULL;

a.au_lname,
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Jinetur 7.30. MokasaTtb KONUYECTBO KHUT,

HanncaHHbIX aBTOpaMu (B TOM YNCIe B COABTOPCTBE),
BKJIK0Yast TeX, KTO He Hanmcan H1 OfIHOM KHUT .

Pesynbtar ucnonHexms cm. Ha puc. 7.30

[I=———————— JIMCTHHT

SELECT
a.au_id,

FROM authors a
ON a.au_id = ta.au_id

GROUP BY a.au_1id
ORDER BY a.au_id ASC;

Puc. 7.30. Pe3ynbrar BbINONHEHMS nucTuHra 7.30

COUNT(ta.title_id) AS "Num books”

LEFT OUTER JOIN title_ authors ta

JInctunr 7.30 UCHIONB3yeT JIeBOE BHEIIIHEE
obbenuHeHue, 9TOOBI OTOOPA3UTh KOJIUYe-
CTBO KHWUT, HAITUCAHHBIX aBTOpamu (B TOM
4uCcJie B COABTOPCTBe). PesynpraTt ncrnomnne-
HUs TipeficTaBieH Ha puc. 7.30. O6parure
BHHMaHUe, 9TO, B OTJINYMe OT JUCTUHTA 7.11,
aBtop A07 (Paddy O’Furniture) mostBurcs B
pe3yJipTare, XOTsI OH He HAIlMCAJI HU OTHOU
KHUTH.

Y1o6bl 3anyctutb nuctuhr 7.30 B Oracle 8i,
BBEANTE:

SELECT a.au_id,
COUNT(ta.title_id)
AS "Num books™
FROM authors a, title_authors ta
WHERE a.au_id = ta.au_id (+)
GROUP BY a.au_id
ORDER BY a.au_id ASC;
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JIuctunr 7.31 ucnonssyer ycnosue WHERE,
9YTOOBI BBIITOJTHUTH TECTHPOBAHHE HA HAJIN-
qre HyJIeH 1 0TOOPa3UTh TOJIBKO TeX aBTOPOB,
KOTOpBI€ HE HAlMCall HU ONHOW KHUTH.
PesynbTaT ncnonHeHus Noka3aH Ha puc. 7.31.

ofit’

Y1o6bl 3anycTutb nuctuHr 7.31 B Oracle 8i,
BBEAUTE:

SELECT a.au_id,
a.au_lname
FROM authors a, title_authors ta
WHERE a.au_id = ta.au_id (+)

AND ta.au_id IS NULL;

a.au_fname,

Juctunr 7.31. OTo6pasnTb TONLKO TEX aBTOPOB,
KOTOpble HE HanMcanu H1 OAHON KHUMN

(B TOM 4ucrne B c0aBTOpPCTBE). Pe3ynbrar
UCNOJSTHEHMs CM. Ha puc. 7.31

Elj JIHCTHHT E§|

SELECT a.au_id,
FROM authors a
LEFT OUTER JOIN title_authors ta
ON a.au_id = ta.au_id
WHERE ta.au_id IS NULL;

a.au_fname, a.au_lname

au_id au_fname au_lname

AO7

Paddy 0'Furniture

Puc. 7.31. Pesynbrar BbinonHeHus nuctuHra 7.31
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JucTuur 7.32. 0T06pa3nTb aBTOPOB 1 UX KHUTH, Jlucrunr 7.32 koMOUHUpYeT BHYTpeHHee 00b-
TUpaxu Kotopbix npesbicunu 100 000 3k3emnnApos. eMMHeHne W JIeBoe BHeIHee OObeTnHeHue,
PesynbTat ©cnonHewus cu. a puc. 7.32 4TO6BI 0TO6PA3UTh ABTOPOB U UX KHUTH, TUPA-
e o —————=p KU KOTOpPBIX nIpeBbICHIA 100 000 5K3eMILIAPOB.
B arom nmpumepe MbI cHadasIa OTGUIBTPOBA-

nu pesynbraT KoMaHabl INNER JOIN, a saTem

SELECT a.au_id, a.au_fname, a.au_lname,
tta.title_id, tta.title_name, tta.sales

FROM authors a ¢ nomoInpio komaaasl OUTER JOIN o6benuHu-

LEFT OUTER JOIN JM ero ¢ tabiumeit authors, 4To6sl oToOpa-

(SELECT ta.au id, t.title id, 3UTh BCE ee CTPOKU. Pe3yJibTaT NCIIOTHEHUS
t.title_name, t.sales II0Ka3aH Ha puc. 7.32.

FROM title_authors ta
INNER JOIN titles t
ON t.title_id = ta.title_id
WHERE sales > 100000) tta
ON a.au_id = tta.au_id
ORDER BY a.au_id ASC, tta.title_id ASC;

au_id au_fname au_lname title_id title_name sales
AO1 Sarah Buchman NULL NULL NULL
A02 Wendy Heydemark T07 I Blame My Mother 1500200
AO2 Wendy Heydemark T12 Spontaneous, Not Annoying 100001
AO3 Hallie Hull NULL NULL NULL
A04 Klee Hull T05 Exchange of Platitudes 201440
A04 Klee Hull T07 I Blame My Mother 1500200
A0S Christian Kells NULL NULL NULL
AO6 Kellsey NULL NULL NULL
AO7 Paddy 0'Furniture NULL NULL NULL

Puc. 7.32. Pe3ynbrar BbINONHEHUs NUCTUHIA 7.32
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ot

Y1o6bl 3anycTuth nucTuHr 7.32 B Oracle 8i,
BBEAUTE:

SELECT a.au_id, a.au_fname,

a.au_lname,

tta.title_id, tta.title_name,

tta.sales

FROM authors a,

(SELECT ta.au_id, t.title_id,
t.title_name, t.sales
FROM title_authors ta,

titles t
WHERE t.title_id =
ta.title_id

AND sales > 100000) tta
WHERE a.au_id = tta.au_id (+)
ORDER BY a.au_id ASC,

tta.title_id ASC;

MySQL 4.0 n 6onee paHHMX BepCcUid He NOA-
AepPXNBaeT NoA3anpochl (CM. NpumeyaHue
DBMS B pasgene «[TpuHUunbI paboTbl ¢ NoA-
3anpocamu» B rnase 8). Pa6otas co CroXHbl-
MU 3anpocami, Bbl MOXKETe CO3AaTb BPEMeH-
HYI0 Tabnuly W NOMECTUTb B Hee pesyfbrar
BbINOHEHMS nogsanpoca (cm. pasgen «Co-
3laHNe BPEMEHHOI Tabnnubl C NOMOLLbO
komaHabl GREATE TEMPORARY TABLE» B rna-
Be 10). Y106bI 3anycTuTh NUCTUHT 7.32 B My-
SQL, BeeauTe:

CREATE TEMPORARY TABLE tta
SELECT ta.au_id, t.title_id,
t.title_name, t.sales
FROM title_authors ta
INNER JOIN titles t

ON t.title id = ta.title_id
WHERE sales > 100000;

SELECT a.au_1id, a.au_fname,
a.au_lname, tta.title_id,
tta.title_name, tta.sales

FROM authors a
LEFT OUTER JOIN tta
ON a.au_id = tta.au_id
ORDER BY a.au_id ASC,
tta.title_id ASC;

DROP TABLE tta;
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Tabnuuya 7.4. Tabnuua employees

emp_id emp_name boss_id
EO1 Lord Copper NULL

E02 Jocelyn Hitchcock EO1

E03 Mr. Satler EO1

E04 William Boot E03

E05 Mr. Corker E03

JInetndr 7.33. 0T06pasuTb UMeHa HavanbHUKOB ANs
BCEX COTPYAHUKOB. Pe3ynbtat UCMOSHEHNs CM. Ha
puc. 7.33

SEeE=———————JImjlie———FF

SELECT
el.emp_name AS "Employee name",
e2.emp_name AS "Boss name”
FROM employees ef1
INNER JOIN employees e2
ON el.boss_id = e2.emp_id;

Employee name Boss name

Jocelyn Hitchcock Lord Copper

Mr. Salter Lord Copper
William Boot Mr. Salter
Mr. Orker Mr. Salter

Puc. 7.33. Pesynbrar BbiNonHeHus nucTuHra 7.33

Co3pnaHue
caMmoo6beguHeHus

Camoobwedunerue — 3T0 0ObIYHOE 00Benn-
Henne SQL, koTopoe ob6bequHseT TabmuIy
C caMoIt co00¥L U CIUTHIBACT CTPOKU U3 Hee
MyTeM CPaBHEHUsI 3HAYEHUI B HECKOIBKUX
cronbuax omHoM Tabaunpsl. CaMmooObenuHe-
HUS 9aCTO MCIOJIB3YIOTCS B TAOINIAX C pech-
nexcubrvimu cBs3simu (CBSI3H MEXIY EPBIY-
HBIMH U BTOPUYIHBIMU KJIOIAMHU B CTOJO-
Ile WIM B HECKOJBbKHUX CTOJNOIAxX TaOIuIb
U IPYTUMHU CTONOIAMU TO¥ >Ke TabIMIIBI).
3a nadopmanmeit 0 KI0IaX 0OpaIanTech
K pa3genaMm «IlepBuuHble kioun» 1 «BHer-
HUe KJII0Yn» B IJIaBe 2.

Tabnaunel B Halllell 6a3e JAaHHBIX HEe UMEIOT
pedIeKCHBHBIX CBSI3€H, MIO3TOMY MBI MIPHU-
BefleM IpUMep, KOTOPBIN UCIONb3YETCSI BO
MHOTMX KHHTaX U pykoBomcrBax mo SQL.
ITpenmonoxum, 9TO y BacC eCcTh TabInma moy
HasBauueM employees (cm. Tabi. 7.4).

ITone emp_1id — 3TO mepBUYHBIH KJIIOY, KOTO-
PBLIt uieHTUDUIUPYET KXKIOT0 PAGOTHHUKA,
amosie boss_id — Ha9aIbHMUKA 3TOTO PabOTHU-
Ka. Kask/ip1il 13 HaYaJIbHUKOB TaKXKe SBJIIeT-
cs1 paOOTHHKOM, MTO3TOMY CJIENIUTE 33 TeM,
4TOOBI HaHHBIE KaXKIOT0 HAYaIbHHUKA, KOTO-
pble BbI mobaBiiseTe B TAOIUIY, COBIIANAIH
¢ maHHBIMU paboTHuKa. [Tose boss_id cayskur
BHEIITHUM KJIFOYOM JjIs Tmosst emp_id. Jlmc-
TUHT 7.33 HCHOIB3yeT 3Ty pedIeKCUBHYIO
CBSI3b, 9TOOBI CPAaBHUTH CTPOKH B TabiuIe 1
0TOOPasUTh UMeHa HAYAIBHUKOB [JIS BCEX
COTPYIHUKOB (BaM He IOTPeOyeTCs UCIIOb-
30BaTh OOBEUHEHHE, €C/IU HY)KHO U3BJIEYb
TOJIBKO MIEHTU(UKATOPHI HAYAIBHUKOB). Pe-
3YJIBTAT UCTIOTHEHN JINCTUHTA IIPE/ICTaBIIeH
Ha puc. 7.33.
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Dra xe Tabnaumna (employees) mogBiseTcs
IBAKIBI B JIMCTUHTE 7.33 C pa3HBIMY Ha3BAHU-
smu (e1 ¥ €2), KOTOpble UCIIONIB3YIOTCS, YTO-
66 0003HAYUTH CTONOLBI B YCIOBHU 00D~
eMHEeHMST:

el. boss_id = e2.emp_id

Kak st mr060ro pyroro o6befuHeHuUsI, 115
caMooObeIMHEHUS HEOOXOIUMBI IBE TaOJIu-
1IbI, HO BMECTO TOTO 4TOOBI TOOGABIATH BTO-
pyio Tabnuiny, Bbl gobaBiisieTe KOIHMIO TOW
e camoit tabmunbl. Takum o6pa3oMm, BBI
MOJKETe CPABHUTD CTOJIOEI] B TIEPBOY KOITUU
TabauIe! u cToaber] Bo BTOpoit konuu. Kak
¥ 1151 Beex Tabuny, Bama CYB/I kom6uHupY-
€T W CYUTHIBAET T€ CTPOKHU TaGJIMIIBI, KO-
TOpPBIE COOTBETCTBYIOT YCIOBHIO OOBEIu-
HeHUus. Bel He co3pmaere KONUIO TabaUIbI,
a obbemuHseTE ee ¢ camoit coboit. Ho Bam 6y-
ZIeT JIerde IMOHSITH Pe3yJIbTaT, eCJIU BbI IIPef-
CTaBUTE, YTO MMEETE €TI0 C IBYMS KOIUAMU
OJIHOM TaOJIAIIHI.

Mopsaaok co3gaHua camoo6beMHEHUs

Beenure:
SELECT columns
FROM table [AS] aliast
INNER JOIN table [AS] alias?
ON join_conditions

columns —3TO CIUCOK pa3ieeHHbIX 3aIIAThI-
MM BbIpaK€HUU UJIM Ha3BaHUN CTOJIOLIOB U3
table; alias1ualias?— pa3Iv4yHble HA3BAHUSA,

KOTOpbIe OyIyT UCITOIB30BATHCS A7 table B
join_conditions (cm. pasmen «CosmaHue
MICEBIOHUMOB TAOIHUI] C IOMOIIBIO TPEIIO-
skerust AS» paHee B 9TOI1 IJ1aBe).

Jjoin_conditions 3agaeT OOHO UJIU HECKOJIb-
KO YCJIOBUY OOBEIMHEHUS, KOTOPbIE IOJDK-
HBI PACCYATHIBATHCS I KOKIOU MaphI CBS-
3aHHBIX CTPOK. YCIOBHe 0ObeIHEHNS UMe-
€T CJIeAYIOIIN BUI:

alias1.column op aliasZ2.column

0p MOKET OBbITH JIFOOBIM OIIEPATOPOM CPaBHe-
HUS: =, <>, <, <=, > win >= (cM. Tab. 4.2 B
riaaBe 4). Bel MoxxeTe KOMOHMHHPOBATH He-
CKOJIBKO YCIIOBUM 0OBETMHEHUS C TIOMOIIBI0
AND mu OR (cM. pasnen «KombunuposaHue
ycioBuii ¢ momompio onepatopos AND, OR
u NOT» B r1aBe 4).

MOoXHO 06beanHNUTL TabnuLy ¢ CaMoi Co-
601, faXe ecnu B Heil HeT pedpneKCUBHbIX
cBs3eii. 06bI4HOE CaM006bEANHEHE CPABHN-
BaeT CTONGEL B NepBOii Konuu TabnuLibl ¢ TemM
Xe cTon6uoM BO BTOPOWM ee konuu. Takoe
YCNoBME NO03BONSET CPaBHMBATb 3HA4YeHNS
B O[JHOM CTOMNOLE CO 3HAYEHUSMU B APYrOM.
Mbl nokaxem 3To Ha npumepax B [aHHOM
pasgene.

Oracle 8i n 6onee paHHUX BEpPCUA He MOA-
QEPXNBAET CUHTaKcuc JOIN; COBETYEM UC-
nonb30BaTh CUHTaKcMC WHERE. Oracle 9i un
6onee No3gHMX Bepcuidi NOANEPXKMBAET CUH-
Takcuc JOIN.

ot}
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Jinetudr 7.34. OTo6pa3nTb BCEX aBTOPOB, KOTOPbIe JluctuHr 7.34 UCIIONB3YeT yCIIOBUE IIOUCKA
XMBYT B 0AiHOM LWTaTe ¢ aBTopom A04 (Klee Hull). WHERE m camoob6bennHeHHe cTosbmna state,
PesynbTar ucnonHerus cM. Ha puc. 7.34 9TOOBI HANTH BCEX aBTOPOB, KOTOPbIE SKHUBYT

B omHOM Irare ¢ aBropom A04 (Klee Hull).
PesynbraT HCIOTHEHNS [TOKa3aH Ha puc. 7.34.

EN=————— JIncTuur EEEI

SELECT atl.au_id, al.au_fname,
al.au_lname, al.state

FROM authors at [Mpu ncnonb3oBaHUM cuHTakcuca WHERE nu-
INNER JOIN authors a2 " CTUHr 7.34 Gy[eT 3KBUBANEHTEH CrefytoLLe-
ON al.state = a2.state MY JUCTUHTY:

WHERE a2.au_id = 'A04"; SELECT a1.au_id, al.au_fname,

al.au_lname, al.state
FROM authors a1, authors a2
WHERE al.state = a2.state
AND a2.au_id = "A04";
au_id au_fname au_lname  state

A03 Hallie Hull CA Camoo6benHEHNs MOXHO npeo6pasoBatb
AQ4 Klee Hull CA " B noA3anpochbl (cM. rnasy 8). Mpu ucnonb3o-
A06 Kellsey  CA BaHMM NOA3ANPOCa NUCTUHT 7.34 6yaeT 3KBu-
Puc. 7.34. PesynuTar BbINOSHEHUS UCTUHIA 7.34 BAIEHTEH CIEMYIOLLIEMY JINCTUHTY.

SELECT au_id, au_fname,
au_lname, state
FROM authors
WHERE state 1IN
(SELECT state
FROM authors
WHERE au_id = "A04'");
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Jluctunr 7.35 oTOOGpaXkaeT Cricok 6uorpa-
¢ui1, koTopsle mponaloTcs y4rre. O6paTu-
Te BHMMaHHUe, ITO YyCJIOBUe Ioucka WHERE
IOOJDKHO OBITH tType = 'biography’ Kak mist
Tabuuuel t1, Tak U g tTabaunsl t2, 1mo-
CKOJIBKY YCJIOBHE OObeIITHEHNUS PaCCMaTPH-
BaeT cToJtberr type Kak [Ba pasHbIX CTOJIOIA.
PesynpTar ncnonHeHus oKasaH Ha puc. 7.35.

Mpu ncnonb3oBaHUn cuHTakeuca WHERE nu-
CTUHT 7.35 GYLeT 3KBUBANEHTEH CredyloLue-
MY IUCTUHTY:

SELECT t1.title_id, t1.sales,
t2.title_id AS "Better seller”,
t2.sales AS "Higher sales”

FROM titles t1, titles t2

WHERE t1.sales < t2.sales

AND t1.type = 'biography’
AND t2.type = 'biography’
ORDER BY ti1.title_id ASC,
t2.sales ASC;

Juctuur 7.35. [na kaxgoin 6uorpacomm 0To6pasutb
3arofioBKW 1 JaHHbIE 0 NpoJaXax Apyrux
Guorpaduii, KOTopble NOMb3YOTCS 60MbLIMM
CnpocoMm. Pe3ynbrar UCMOHEHMS CM. Ha puc. 7.35

= JIMCTHHF =———————11=

SELECT t1.title_id, t1.sales,
t2.title_id AS "Better seller”,
t2.sales AS "Higher sales”

FROM titles t1

INNER JOIN titles t2

ON ti1.sales < t2.sales

WHERE t1.type = ’'biography’

AND t2.type = ‘Dbiography’

ORDER BY t1.title_id ASC, t2.sales ASC;

title_id sales Better seller Higher sales
T06 11320 T12 100001
T06 11320 707 1500200
T12 100001 TO7 1500200

Puc. 7.35. PesynbTat BbINONHEHWS NUCTUHIA 7.35
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Juctunr 7.36. 0To6pasuTh BCE Napbl aBTOPOB
13 wrara Heto-Wopk. Pesynsrar ucnonuexus
CM. Ha puc. 7.36

EiI=—————IMCTHHF =——————"[4

SELECT
al.au_fname, al.au_lname,
a2.au_fname, a2.au_lname

FROM authors al

INNER JOIN authors a2
ON al.state = a2.state

WHERE a1.state = °'NY’'

ORDER BY atl.au_id ASC, a2.au_id ASC;

au_fname au_lname au_fname au_lname
Sarah Buchman Sarah Buchman
Sarah Buchman Christian Kells
Christian Kells Sarah Buchman
Christian Kells Christian Kells

Puc. 7.36. Pe3ynbrat BbINONHEHUS NUCTUHIA 7.36

JIuctuur 7.36 npencraBiisieT co60it caMo00b-
enHeHne, KOTOPOe HaXOIUT BCe Iaphl aBTO-
poB u3 mrara Heo-Mopk. Pesymbrar ucros-
HeHUs IpeJcTaBjeH Ha puc. 7.36.

[Tpn ncnonb3oBaHUKM cuHTakcuca WHERE nu-
CTUHr 7.36 6y[eT 3KBUBANEHTEH CriefytoLLe-
MY NACTUHTY:

SELECT
al.au_fname, al.au_lname,
a2.au_fname, a2.au_lname
FROM authors a1, authors a2
WHERE al.state = a2.state
AND al.state = 'NY’
ORDER BY al.au_id ASC,
a2.au_id ASC;
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ITepBas 1 yeTBepTasi CTPOKM Ha puc. 7.36 —  JIucTuHr 7.37. 0T06pasnTb napbl pasHbix aBTOPOB U3
5TO MOBTOPHI, TaK KaK OHHU TIOKa3bIBaloT, yTo  WTara Hbio-lopk. Pesynbrar ucnonxexus
Capa Byxmaw (Sarah Buchman) sxuser 8 Tom ~ CM- Ha puc. 7.37
e mrrare, 9ro u Capa Byxmaw, u ananormd-
Hylo nHpopmanmio o Kpucrtunane Kemice
(Christian Kells). YTo651 yoaauts 9T CTpO-
KU, MBI TOOABUJIH ellle OIHO yCIOBUe 00be- 22.au_fname. a2.au_ lnane
OVHEHUsI, CIUTHIBAIOIIEE TOIBKO Te CTPOKH, FROM authors a1
B KOTOPBIX /IBa aBTOpA Pa3saUYIaiOTCs (CM. INNER JOIN authors a2
mucruHr 7.37 u puc. 7.37). ON al.state = a2.state

AND al.au_id <> a2.au_id
WHERE al.state = 'NY’
ORDER BY al.au_id ASC, a2.au_id ASC;

SM=——————"— NucTHHI

SELECT
al.au_fname, al.au_lname,

[Mpn ncnonb3oBaHuK cuHTakcmca WHERE nn-
“ CTUHI 7.37 Oy[eT 3KBWUBANEHTEH CriefytoLLe-
MY NACTUHTY:

SELECT
al.au_fname, al.au_lname,
a2.au_fname, a2.au_lname

FROM authors a1, authors a2

WHERE al1.state = a2.state au_fname au_lname au_fname au_lname
AND al.au_id <> a2.au_id
AND al.state = 'NY’
ORDER BY at.au_id ASC,
a2.au_1id ASC; Puc. 7.37. Pe3ynbrar BbINOSHEHUs NUCTUHIA 7.37

Sarah Buchman Christian  Kells
Christian Kells Sarah Buchman
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Juctunr 7.38. 0T06pa3nTb Napbl pasHbIX aBTOPOB U3

wrara Hulo-Mopk 6e3 nosTopos. Pesynbrar
MCMOJHEHNSA CM. Ha puc. 7.38

=——————JIMCTHHI =——————"I

SELECT
al.au_fname, al.au_lname,
a2.au_fname, a2.au_lname
FROM authors al
INNER JOIN authors a2
ON al.state = a2.state
AND al.au_id < a2.au_id
WHERE a1.state = °'NY’
ORDER BY atl.au_id ASC, a2.au_id ASC;

au_fname au_lname au_fname au_lname

Sarah Buchman Christian Kells

Puc. 7.38. Pesynbrar BbiNonHeHus NUCTuHra 7.38

Ho paxe pesynbpTaT Ha puc. 7.37 He SABISET-
Cs1 ONITMMAJIBHBIM, TaK KakK JIBeé CTPOKHU IIO-
BTOPSIOT OpyT mpyra. [lepBas crpoka coo6-
maeT, 9To Capa BbyxMmaH >KuUBeT B TOM e
mrate, 9to u Kpucruan Kemc, a Bropas —
ny6iupyer oty uHdopmaruo. YTobsr u3be-
JKaTh IOBTOPEHHUI, B YCIOBHH BTOPOTo 00b-
eHEHNS 3aMEHUM OIlepaTop CpaBHEHUS «He-
paBHO» Ha «MeHbIIle 4eM» (CM. JiucTuHr 7.38
u puc. 7.38).

Mpu ncnonb3oBaHUM cuHTakcuca WHERE nu-
" CTUHr 7.38 OyneT 3KBUBANEHTEH CneaytoLLe-
MY NIMCTUHTY:

SELECT
al.au_fname, al.au_lname,
a2.au_fname, a2.au_lname
FROM authors a1, authors a2
WHERE al.state = a2.state
AND al.au_id < a2.au_id
AND al.state = 'NY’
ORDER BY atl.au_id ASC,
a2.au_id ASC;
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KombuHupoBanue cTpok
C NOMOLLbIO onepaTopa
UNION

B mocnenyromux Tpex pasfenax MbI pac-
ckakeM 06 omepartopax UNION, INTERSECT
u EXCEPT, nmpenHasHavYeHHBIX JIsI Pe0Opaso-
BaHHSA DPe3yJbTaTOB ABYX KoMaHp SELECT
B €IMHBINA pe3yJbTaT. Bl MoOKkeTe cMelln-
BaTh 3TU ONEPATOPHI TaK, YTOOBI KOMOMHU-
pOBaTh HECKOJBKO TaOJINII, a He TOIBHKO JIBE.
Omneparop UNION mmpoko UCIIONb3yeTcss; 4Ba
IPYTHUX OIepaTopa BCTpedyaloTCs peske.

Omnepatop UNION KoMOMHUpPYeET pe3ysIbTaThl
IBYX 3aIIPOCOB B OIJUH pe3yJIbTaT, KOTOPbII
00BbeIMHSIET CTPOKH, CIMTaHHbIE IBYMS 3a-
IIpocaMu (9TO AeNCTBUE OTIMIAETCS OT KOM-
OMHUPOBAaHUS CTOJIOLOB U3 ABYX TAOJIHUII).
Beipaxenue UNION ymassieT u3 pesyabTaTa
IIOBTOPAIOIINECS CTPOKU; BeIpaykeHne UNION
ALL coxpansieT moBTOpBL. OmepaTopsr UNION
IIPOCTBI, HO UMEIOT Pl OTPAHUYECHUN:

B CrucKE CTOI610B KoMaHabl SELECT B iByx
3aIpocax MOJDKHBI BKIFOYATh OTUHAKOBOE
YHUCJIO CTONOIOB (Ha3BaHUM CTOJOILOB,
apu(MeTHIeCKIX BhIPOKEHN, (PYHKIIUI 1
T.1.);

B COOTBETCTBYIOILIME CTOJIOUBI B IBYX 3a-
MPOCax NOJUKHBI OBITH 3alaHBI B OMUHA-
KOBOM TIOPSITTKE;

N eC/IM MMeHa COOTBETCTBYIOIINX CTOIOOB
COBITAJAIOT, TO MX Ha3BaHWeE OymeT HC-
II0JTb30BaHO B pe3yipTaTe. Ecam Has3Ba-
HUSL COOTBETCTBYIOIIUX CTOJIOOB pasii-
gatorcst, To CYB]l camocTosiTennbHO otmpe-
IeJUT UM CTONOIA B pe3yibTare. boib-
muHCTBO CYB]l 3auMCTBYIOT Ha3BaHUS

CTOJOLOB [JIs pe3ysibTaTa U3 IIEPBOTO
OTHeJIbHOro 3ampoca B komMange UNION.
Ecnu BBI kenaeTe IepeuMeHOBATh CTOJI-
6e1l B pe3yJsbTaTe, UCIOIb3YHTe MIPeIo-
JKeHue AS B mepBoM 3ampoce (CM. pasmen
«Cosmanue ICeBIOHNMOB CTOJIOIOB C IT0-
MOIIIBIO TIpeIoxenust AS» B riiaBe 4);

m npennoxeHue ORDER BY moxeT ncnosb-
30BaTbCS TOJBKO B IIOCJIENHEM 3aIPOCE
xomaHAE! UNION. DTa copTHpOBKa Ipu-
MeHseTCd K KOHEYHOMY Pe3yJIbTaTy I0C-
jie KOMOMHUpOBaHUs. Tak Kak Ha3BaHUS
CTOJIOIIOB B UTOT€ PA3TUIAIOTCS IS pas-
Heix CYDB/I, TOo mis ykasaHus mopsaka
COPTHUPOBKH IIPOIIIE BCETO UCIIOIb30BaTh
OTHOCHUTEJIbHBIE ITOJ0KEHUSI CTOIOIOB
(cm. pasgen «CopTUpPOBKa CTPOK C IIO-
Morbio npemtoskeHrnss ORDER BY» B rira-
Be 4);

B MOXXHO 3a/iaBaTh npemioxenus GROUP BY u
HAVING TOJIBKO B OT/EJIbHBIX 3aIIPOCaX; UX
HeJIb3s1 UCITOJIb30BATh [IJISI I3MEeHEeHUS KO-
HEYHOTO pe3yJbTaTa.

KombuHupoBaHue CTPOK

Beenure:

select_statement1

UNION [ALL]

select statement?2;
select_statement1u select_statement?—3To
komaHabl SELECT. Bam HeoO6XoguMo 3ajaTh
KOJINYECTBO M MOPSIIOK CTOIOIIOB IS ABYX
KOMaH]l, a TUII JAHHBIX B COOTBETCTBYIOIIAX
cTONOmAaX HOJDKEH OBITb COBMECTUMBIM.
Ecnu BoI He 3amanuTe onmuio ALL, To mOBTO-
pAoLIrecs CTpOKK OYIOyT yOaldeHbl U3 pe-
3yabTaTa.
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Jinctndr 7.39. 0To6pa3uTb CNNUCOK LUTATOB, Jluctunr 7.39 oTOO6paXkaeT CHUCOK IIITATOB,
B KOTOPbIX XVBYT aBTOPbI U HAXOAATCA USAATENLCTBA. B KOTOPBIX KUBYT aBTOPHI M HAXOMATCS M3-
PesynbTat ucnonxeus cM. Ha puc. 7.39 narenbcrBa. [To ymomdanuto UNTON yaanser
U3 pe3yJIbTaTa MOBTOPSIONINECS CTPOKN. Pe-

3YyJIbTAaT HUCIIOJIHEHUA ITIOKa3aH Ha pUC. 7.39.

I§D§ JIMCTHHI ="——————H

SELECT state FROM authors
UNION
SELECT state FROM publishers;

Puc. 7.39. Pe3ynbrat BbINONHEHUS NUCTUHIA 7.39
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JIucrunr 7.40 aHanoru4eH IUCTUHTY 7.39, of1-
HAKO HCIOJIb3yeT KIo4ueBoe cioBo ALL. ITo-
5TOMY B Pe3yJIbTaT BKJIIOYEHBI BCE€ CTPOKH,
B TOM JHCJIE U TIOBTOPBI (CM. puc. 7.40).

Jiuctuur 7.40. OTo6pa3uTb CMNNUCOK LUTATOB,

B KOTOPbIX XMBYT aBTOPbI 1 HAXOAATCA U3LATENbCTBA
(B TOM 4ucne noBTOPbI). Pe3ynbTar ucnonHeHus

CM. Ha puc. 7.40

XED% JIMCTHHF =———————1

SELECT state FROM authors
UNION ALL
SELECT state FROM publishers;

NY
CA
FL
NY
CA
NULL
CA

Puc. 7.40. PesynbTar BbiNonHeHUs nucTuHra 7.40
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Juctunr 7.41. OTo6pasnTb CNNCOK BCEX aBTOPOB
1 U3JaTensCTB. Pe3ynsrar UCnonHeHus
CM. Ha puc. 7.41

[I=———————— JIMCTHHT §E§|

SELECT au_fname || *~ ° ||
"Name"

FROM authors

UNION

SELECT pub_name

FROM publishers

ORDER BY 1 ASC;

au_lname AS

Kellsey
Abatis Publishers
Christian Kells
Core Dump Books
Hallie Hull
Klee Hull
Paddy 0'Furniture
Sarah Buchman
Schadenfreude Press
Tenterhooks Press
Wendy Heydemark

Puc. 7.41. Peaynbtar BbINONHEHNUA nuctunra 7.41

JIuctunr 7.41 oTo6paxkaeT CMCOK BCEX aBTO-
poB u uanarenncTs. [Ipemnosxkenue AS B ep-
BOM 3aIIpoce 3afiaeT Ha3BaHUsI JIJIsI CTOJIOOB
B pesynbTaTe. [l COpTUPOBKHU pe3yabTaTa
npemyoxenue ORDER BY ncronbp3yer oTHOCH-
TeJIbHOE IIOJIO)KEHHE CTOJIOIA BMECTO €ro
Ha3BaHUsA. Pe3ybTaT NCIIONHEHNS TOKAa3aH Ha
puc. 7.41.
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JluctuHr 7.42 pacuiupsier TucTuHr 7.41 u 3a-
IaeT JOIOJHUTEIbHBIN cTojber Type, ¢ Io-
MOIIBIO KOTOPOTO OMpefeseTcs, U3 KaKou
TabauIbl OblJla CYMTaHA KaXKaas CTPOKa.
VYcnoBue WHERE cuuThIBaeT TOJIBKO aBTOPOB
¥ U3JaTeabCTBAa M3 IIITATa }{bxyiﬁopK. Pe-
3yJbTaT UCIOJHEHU MOKa3aH Ha puc. 7.42.

Juetunr 7.42. 0To6pasuTb CNNCOK BCEX aBTOPOB U
W3[aTenseTB 13 wrata Hulo-Mopk, 0TcopTMpoBas ux
Mo TUNY W HA3BAHWIO. Pe3ynbTar UCMONTHEHNA CM. HA
puc. 7.42

Ei—— oI ———————P15|
SELECT
“author’ AS "Type”
au_fname || ° ' || au_lname AS "Name"

state
FROM authors
WHERE state = 'NY’
UNION
SELECT
"publisher’
pub_name,
state
FROM publishers
WHERE state = 'NY’

ORDER BY 1 ASC, 2 ASC
Type Name state
author Christian Kells NY
author Sarah Buchman NY
publisher Abatis Publishers NY

Puc. 7.42. Pe3ynbrar BbINOMHEHUS NUCTUHIA 7.42
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JincTunr 7.43. 0T06pPa3nTL CNUCOK BCEX aBTOPOB Jluctunr 7.43 mobaBisieT TpeTUil 3aIpoOC K

1 13[aTenbCTB U3 LWTaTa Hbto-Vlopk, a Takxe nuCTUHTY 7.42, 9TOOBI CAUTATH TAKKe Ha3Ba-

Ha3BaHWit KHUT, ONYGNMKOBAHHBIX B 3TOM LLTATE, HHS KHHT, OIy6/IMKOBAaHHbIX B mTate Hplo-
bl

OTCOPTWUPOBAB WX MO TUMY U Ha3BaHWIO. Pe3ynbrar Vlopk. Peay/bTaT HCHOTHEHUs TOKA3AH Ha
MCMONHEHNSA CM. Ha puc. 7.43
puc. 7.43.

El————————— Il ——"———| El
SELECT

"author’ AS "Type",

au_fname || ° ° || au_lname AS "Name"”

FROM authors
WHERE state = 'NY’
UNION
SELECT
"publisher’,
pub_name
FROM publishers
WHERE state = 'NY’
UNION
SELECT
‘title’,
title_name
FROM titles t
INNER JOIN publishers p
ON t.pub_id = p.pub_id
WHERE p.state = 'NY’
ORDER BY 1 ASC, 2 ASC;

Type Name

author Christian Kells

author Sarah Buchman

publisher Abatis Publishers

title 1977

title How About Never?

title Not Without My Faberge Egg
title Spontaneous, Not Annoying

Puc. 7.43. Pe3ynbrat BbINONHEHUS NUCTUHIA 7.43
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JlucTuHr 7.44 aHaNOTHYeH JUCTHHTY 7.43,  JIMETUHr 7.44. 0T06pasuTh KONM4ecTBO aBTOPOB,
TOTBKO OTOOpaKaeT KONMIECTBO aBTOpOB,  V3AATENbCTB U3 WTata Hblo-VlopK 1 KHu,
M3ATebCTB 1 KT B rrate Hpio-Mopk. Pe-  ONYO/IVKOBAHHbIX B 3TOM LLTATe, 0TCOPTMPOBAB UX
3yJIBTAT MCTIOTHE RS JTUCTHHTA IPECTABIeH no tuny. Pesynerar McnosHeHus cM. Ha puc. 7.44

Ha puc. 7.44. ER

= JICIMiFr=———————|

SELECT
“author’ AS "Type",
COUNT(au_1id) AS "Count™”
FROM authors
WHERE state = 'NY’
UNION
SELECT
"publisher’,
COUNT(pub_1id)
FROM publishers
WHERE state = 'NY’
UNION
SELECT
"title’,
COUNT(title_id)
FROM titles t
INNER JOIN publishers p
ON t.pub_id = p.pub_id
WHERE p.state = 'NY’
ORDER BY 1 ASC;

Type Count
author 2
publisher 1
title 4

Puc. 7.44. Pe3ynbrar BbINONHeHUs NuCTuHra 7.44
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JiueTuHr 7.45. TloBbICUTb LiEHbI HA KHATA N0 UCTOPUM B yrcTuHTe 7.45 MBI TOBTOPSiEM JIUCTHHT 5.30.
Ha 10%, a Ha KH1ru no neuxonorum — Ha 20%, Ho BMecTo ycnosust CASE 1isi u3MeHeHus
He MeHAA LieHbl Ha Jpyrue KHuru. Pesynsrar IleH HA KHUTH HCIIONb3yeM HECKOIBKO 3a-
MCMNONIHEHNS NIUCTUHIA NOKA3aH Ha puc. 7.45 MPOCOB, Pe3y/bTAT BHITIOMHEHNA KOTOPHIX
o0benuHeH C IIOMOINbIO KomaHabl UNION
(cMm. puc. 7.45).

=——————JIMCTHHI =——————"I

SELECT title_id, type, price,
price * 1.10 AS "New price”
FROM titles
WHERE type = ‘history’
UNION
SELECT title_id, type, price, price = 1.20
FROM titles
WHERE type = ‘"psychology’
UNION
SELECT title_id, type, price, price
FROM titles
WHERE type NOT IN ('psychology’, "history")
ORDER BY type ASC, title_id ASC;

title_id type price New price
T06 biography 19.95 19.95
T07 biography 23.95 23.95
T10 biography NULL NULL
T12 biography 12.99 12.99
T08 children 10.00 10.00
T09 children 13.95 13.95
T03 computer 39.95 39.95
TO1 history 21.99 24.19
T02 history 19.95 21.95
T13 history 29.99 32.99
T04 psychology 12.99 15.59
T05 psychology 6.95 8.34
T11 psychology 7.99 9.59

Puc. 7.45. Pe3ynerar BbINOMHEHUA NUCTUHrA 7.45
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UNION fBNSIeTCS KOMMYTATWBHOA KOMaHAO0M:
A UNION B — 3TO TO XXe camoe, 4To B UNION A.

B SQL onepauns INTERSECT nmeeT 6onee
BbICOKMI MPUOPUTET MO CPaBHEHWIO ¢ UNTON
1 EXCEPT, HO npuopuTeTbl Ang Bawei CYB[
MOryT 6bITb ApYruMun. 41066l 3a[aTh NOPSA0K
pacyeTa B 3anpocax CO CMeLLaHHbIMUK onepa-
TOpamu, Nosb3yNTeCh KPYribIMU CKOGKamu
(cm. pasgen «OnpeaeneHue nocnesoBaresib-
HOCTW BbIYUCIEHUS» B [M1aBe 5).

[Ins o6beanHeHns B OAHOM KomaHae UNION
1 UNION ALL nonb3yiTecb KpyrnibiMu CKO6-
Kamu, 4To6bl 3aAaTh NopAnoK pacyeTos. [a-
BaiiTe paccMOTpMM [Ba NpumMepa:

SELECT « FROM tablel
UNION ALL

(SELECT = FROM table2
UNION

SELECT = FROM table3);
n

(SELECT = FROM tablet
UNION ALL

SELECT = FROM table2)
UNION

SELECT = FROM table3;

[MepBas koMaHaa yaanseT nNoBTOPbI B 06beAN-
HEHWU table2 W table3, HO He ydanser nx
B pesynbrate W tablel. BTopas komaHga
COXpaHseT NOBTOPbI B 06befMHeHUN tabled
W table2, HO yaanseT UX B NOCNeayloLLem
06beIMHEHUN C tablel, NO3ATOMY ALL He
BNNSIET HA KOHEYHbIN Pe3ynbTaT KOMaHAb.

PesynbTar ucnonHeHns komangsl UNION Mo-
XeT OblTb OTCOPTUPOBAH, fJaXe eCnu Bbl He
3ajanu npepnoxenue ORDER BY, Tak Kak
Bawa CYB[] BbINOMHAET BHYTPEHHIOK COPTM-
POBKY, 4T06bI OEHTUULNPOBATL W YLANUTD
NOBTOPAKLLMECH CTPOKM (pe3ynbrarbl KO-
MaHabl UNION ALL He noABeprawTcs BHYT-
PEHHEN COPTUPOBKE).

ot

B Microsoft Access n Microsoft SQL Server
1CNONb3YNTE CUMBOJ «+», YTOOblI CBA3ATH
cTpoKu (cm. pasgen «06beanHeHne CTPOK
c nomolpsto oneparopa Il» B rnase 5). Yro-
6bl 3anycTuTh NUCTUHIK 7.41-7.43 B Access
unu SQL Server, n3ameHuTe BbIPXEHNS CBS-
31 cneayoLwmm 06pasom:

au_fname +

B MySQL nonb3yiiTecb KomaHzoi CONCAT
(), 4TO6bl CBA3aTb CTPOKM (CM. pasfen
«06befMHEHME CTPOK C MOMOLLbIO Oneparo-
pa Il» B rnase 5). Y1o6bl 3anyCTUTb NUCTUH-
r 7.41-7.43 8 MySQL, n3meHuTe Bbipaxe-
HUSA CBA3W CNeayowmM 06pasom:

CONCAT(au_fname, ' ',

B PostgreSQL npeo6pasyitte yucna ¢ nna-
BaloLWeN 3anaTol B NUCTUHre 7.45 B Tun
DECIMAL (cwm. pasfen «[peo6pa3oBaHue Tu-
MOB AaHHbIX C NOMOLLbI oyHKUMn CAST()»
B rnaee 5). YT06bl 3anyCTUTb NUCTUHT 7.45
B PostgreSQL, 3ameHuTe pacyeTbl HOBbIX LieH
Ha cneaytoLlme:

CAST((1.10) AS DECIMAL)
CAST((1.10) AS DECIMAL)

+ au_lname

au_lname)

price =
price =
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JInetndr 7.46. OTo6pa3nTb CNMCOK ropoJioB,
B KOTOPbIX XXNBYT aBTOPbI N HAXO0AATCA
n3gatenbCcTBa. PesyanaT UCNONHEeHNA

CM. Ha puc. 7.46

IEDE JIMCTHHT

T

SELECT city

FROM authors
INTERSECT
SELECT city

FROM publishers;

New York

San Francisco

Puc. 7.46. Pe3ynbTar BbINONHEHUS NUCTUHIA 7.46

Mouck o6wMX CTPOK
C NOMOLLbI) KOMaHADI
INTERSECT

Komampga INTERSECT mpeo6pasyer pesyabraThl
IBYX 3aIIpOCOB B OJWH Pe3yJbTaT, KOTOPBIXA
BKJIIOYaeT Bce oOIue CTPOKH B Pe3y/bTaTax
BBINIOJIHEHUSI IBYX 3alpocoB. [lepeceuenus
UMEIOT TaKHe jKe OTPaHUYeHUs, KaK U 00b-
enquHeHus union (cm. paspen «Kombunuposa-
HHe CTPOK ¢ moMoIbio onepatopa UNION»
paHee B 9TOI IJIaBe).

Mouck 06wwmx cTpoK

BBenure:

select_statement1

INTERSECT

select_statement?;
select_statementim select statement?—3ToO
xomaHabl SELECT. Bam Heo6X0guMO 3a1aTh
KOJINYECTBO U MOPSMOK CTOIOIOB IS ABYX
KOMAaH/I, a TUII JAHHBIX B COOTBETCTBYIOIIIUX
CTOIONAX JOKEH OBITH COBMeCTUMBIM. ITo-
BTOPSIIOIIIECSI CTPOKH Oy YT YAaIeHbI U3 pe-
3yJIbTATa.

JIuctuHr 7.46 ucnonb3yet komaHny INTER-
SECT, 9T06BI OTOOPA3UTH CIIHCOK TOPOMOB,
B KOTOPBIX )KUBYT aBTOPBI I HAXONATCS HU3-
TaTeNIbCTBA. Pe3yIbTaT UCIIOTHEHNUS [T0Ka3aH
Ha puc. 7.46.

INTERSECT $BNSIeTCS KOMMYTATUBHOIA KO-
" MaHfon: A INTERSECT B — 3T0 TO e camoe,
4y1o B INTERSECT A.

B SQL y INTERSECT 60ee BbICOKMIA Npuopu-
" TET N0 CPaBHEHUIO ¢ UNION u EXCEPT, HO
npuoputeTbl B Bawein CYBL, moryT 6biTb
apyrumu. Yto6bl 3agaTb NOpAAOK pacyeTa
B 3aMpocax CO CMeLIaHHbIMKU OMepaTopamu,
NoNb3yiNTech KpyrnbiMiu ckobkamu (CM. pas-
Jen «Onpeenexue nocnefoBaTeibHOCTH Bbl-
YuCneHus» B rnase ).
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OyeHb mone3Ho BocnpuHUMaTb UNTION Kak
NIOrMYecKMin BapuaHT OR, @ INTERSECT — Kak
NOrNYeCcKU BapuaHT AND (cM. pasgen «Kom-
61HMPOBaHME 1 OTMEHA YCIOBUIA C NOMOLLBH
onepatopos AND, OR n NOT» B rnase 4). Ha-
NpUMep, eCNK Bbl XeaeTe y3HaTb, Kakue To-
Bapbl NOCTABNAOTCSA NPOLABLOM A, a Kakue —
npogasuom B, Beeaure:

SELECT product_id

FROM vendor_a_product_list
UNION
SELECT product_id

FROM vendor_b_product_list;

Ecnu Bbl )Xenaete y3HaTb, Kakue TOBapbl no-
CTaBnATCA npofasuamu A n B, BeefuTe:

SELECT product_id

FROM vendor_a_product_list
INTERSECT
SELECT product_id

FROM vendor_b_product_list;

Ecnu Bawa CYB[] He noaepXuBaeT KOMaHy
INTERSECT, MOXHO 3MyNupOBaTh €6 ¢ NOMO-
Wbl INNER JOIN wnu nogsanpoca ¢ Ucnosnb-
30BaHNeM NPefIoKeHns EXISTS (cM. rmasy 8).
Kaxpas u3 nocnefytoLmx KoMaHz aKB1BaneH-
THA NIUCTUHTY 7.46 (BHYTPEHHee 00beauHEHNE):

SELECT DISTINCT authors.city
FROM authors
INNER JOIN publishers
ON authors.city +
publishers.city;

nnun (C UCNoNb30BaHNEM NpeanoXXeHnsa
EXISTS):

SELECT DISTINCT city
FROM authors
WHERE EXISTS
(SELECT =
FROM publishers
WHERE authors.city =
publishers.city);

Microsoft Access, Microsoft SQL Server n MySQL He

ot

NOAAEPXKMBAOT KOMaHay INTERSECT. YToObl
3anycTuTb NNCTUHr 7.46 B Access, SQL Server
uin MySQL, ncnonb3yiiTe 9KBUBANEHTHbIN
3anpoc INNER JOIN, 0 KOTOPOM Mbl paccka-
3anu B NpeplayLLeM npumMepe.
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JInctudr 7.47. 0To6pa3nTb CNMCOK ropoaios,
B KOTOPbIX XXMBYT aBTOPbI, HO HET N3[ATeNbCTB.
Pesynbtar ucnonHexus cm. Ha puc. 7.47

|§D§ JIMCTHHI ="——————H

SELECT city

FROM authors
EXCEPT

SELECT city

FROM publishers;

Boulder
Bronx
Palo Alto
Sarasota

Puc. 7.47. Pe3ynbrart BbINOMHEHUS NUCTUHIA 7.47

MouckK pasHbIX CTPOK
C NOMOLYbI0 KOMaHAbI
EXCEPT

Komanpa EXCEPT (mo-mpyromy ee Ha3bIBaIOT
omau4uem) IpeodpasyeT pe3y/IbTaThl IBYX 3a-
IIPOCOB B OIUH pe3yJIbTaT, KOTOPBII BKJIIOYa-
eT TOJIbKO CTPOKHU IepBOro 3ampoca. Pas-
Huna Mexnay INTERSECT u EXCEPT cocrout
B TOM, 4TO A INTERSECT B BKIIIO4aeT cTpOKH
13 TaGIUIBI A, KOTOPbIE TOBTOPSIIOTCS B Ta6-
jqune B, a A EXCEPT B BK/IIOYaeT CTpOKH U3
TabIAIBI A, KOTOPBIE He IOBTOPSIIOTCS B Tab-
sute B. OTINYus UMEIOT TaKue JKe OrpaHude-
HUsI, Kak U oObeiHeHust union (cM. pasmen
«KoMm6uHMpOBaHIE CTPOK C IOMOIIBIO OIe-
patropa UNION» paHee B 3TOii IJaBe).

Monck pasHbIX CTPOK
Beenure:

select_statement1

EXCEPT

select_statement?;
3mecwk select_statementlm select_state-
ment2 — aro npenioxenus SELECT. Bam Heo6-
XOAMMO 3a/1aTh KOJIMIECTBO U NOPSIOK CTOJI-
OLIOB /IS [BYX KOMaH], a THII JAHHBIX B CO-
OTBETCTBYIOIIMX CTOJIONAX JOJDKEH OBITh CO-
BMeCTHMBIM. [ToBTOpSTIOIIMECS] CTPOKH OYIyT
yAaJIeHbl U3 Pe3yJIbTaTa.

JInctunr 7.47 ncnonb3yer kKoMaHny EXCEPT,
4TOOBI OTOOPA3UTH CIIHCOK TOPOJOB, B KOTO-
PBIX )KUBYT aBTOPBI, HO HET U3/IaTeIbCTB. Pe-
3yJbTaT UCIIOJIHEHMS IOKa3aH Ha puc. 7.47.

B otnnyne ot KomaHa UNION um INTERSECT,
" KomaHaa EXCEPT He BNAETCA KOMMYTATUB-
HOW: A EXCEPT B — 3TO He TO Xe camoe, 4YT0
B EXCEPT A.
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B SQL y INTERSECT 60nee BbICOKWA Mpu-
OPWTET N0 CpaBHEHMO ¢ UNION u EXCEPT, HO
npuopnTeThl UMeHHO B Bawieit CYB[ moryT
6bITb Apyrumun. Y106l 3a4aTh NOPAAOK pac-
yeTa B 3anpocax CO CMELUaHHbIMK Oneparto-
pamu, NONb3YMTECh KPYribIMU CKOGKaMU (CM.
pasgen «0Onpeaeneqne nocnesoBaTeNlbHOCTH
BbIYUCNEHUS» B INaBe 5).

Ecnu Bawa CYB[] He noanepxuBaeT EXCEPT,
MOXeTe npoLy6nupoBaTb €e C NOMOLLbIO
BHELIHero 3anpoca, 3anpoca NOT EXISTS
unu NOT IN (cm. rnasy 8). Kaxpas u3 nocne-
LYIOLNX KOMAHA 3KBUBANEHTHA JIMCTUHIY
7.47 (BHeLHee 06befMHEHNE):

SELECT DISTINCT a.city

FROM authors a

LEFT OUTER JOIN publishers p
ON a.city = p.city

WHERE p.city IS NULL;

unu (3anpoc NOT EXISTS)

SELECT DISTINCT city
FROM authors
WHERE NOT EXISTS
(SELECT =
FROM publishers
WHERE authors.city =
publishers.city);

unu (3anpoc NOT IN)

SELECT DISTINCT city
FROM authors
WHERE city NOT IN
(SELECT city
FROM publishers);

ot

CYB[ Microsoft Access, Microsoft SQL Server
1 MySQL He nopaepxuBatoT KomaHgy EXCEPT.
Y106blI 3anycTuTb NUCTUHr 7.47 B Access,
SQL Server unn MySQL, ucnonb3yite 3KBU-
BaJIEHTHbI 3anpoc OUTER JOIN, 0 KOTOPOM
Mbl pacckas3anu B npeabloyLLem 3anpoce.

B Oracle onepatop EXCEPT Ha3biBaeTcst MINUS.
Y1o6bl 3anycTuth nuctuHr 7.47 B Oracle,
BBEANTE:

SELECT city FROM authors

MINUS

SELECT city FROM publishers;




N042ANPOCLI

Jlo HacTosAIero MOMEHTA IJIsI CYUTHIBAHUSA
IOAHHBIX U3 OTHOM MM HECKOJbKUX TabIIHII
MBI UCIIOJIb30BaJIN €JUHUYHYIO KOMaHay SE-
LECT. B aTot1 ri1aBe MBI paCCMOTPHUM 3aIIPOCHI
Ppa3HBIX YPOBHEH, KOTOPBIE O3BOJIAIOT CUM-
TBIBATb UJIU U3MEHATD NaHHbIe HA OCHOBAHUN
Pe3yIbTaToOB APYIOro 3ampoca.

ITodsanpoc — ato xomanna SELECT, BcTpoeH-
Hasg B Apyrylo komaHny SQL. Ber moxere
pacrosaraTh HOf3aIPOC B:

m npepnoxxkeHuu SELECT, FROM, WHERE unu
HAVING opyroit komaHmbl SELECT;

IpyTroM IIOA3aIpoce;
koMange INSERT, UPDATE wmymu DELETE.

JloTycKaeTcst NCIIoyIb30BaTh IOAA3AIIPOC B JIIO-
60oM pocrynHoM Mecte B SQL-komanze. OnHa-
ko Bamma CYDBJ] MoskeT 3ampemiaTh pacriosia-
raTh HOA3AIPOCHI B psiie MeCT. B aToi1 rase
MBI pacCKa)keM O MO3aIIpocax, KOTOpbIe pas-
MelaTcsa B koMaHse SELECT nim mpyrux 3am-
pocax. B riraBe 9 6yner pacckasaHo o Ioz3ar-
pocax, KOTOpbIe HCIIOJIB3YIOTCS B KOMaH/IaX
INSERT, UPDATE u DELETE.
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Mpunuunel paéotbl
c noasanpocamu

B aTOM paszgesne Mbl pacCMOTPUM PSIIl TEPMU-
HOB U IIpUBeJEeM IpuMep Komanabl SELECT,
KOTOpas BKJIOYaeT IPOCTON IOA3aIIpocC.
B crepgyromux paspesnax 6ymeT paccKa3aHO
O pPa3HBIX THUIIAX 3aIPOCOB, a TaKXKe HX
CTPYKTYp€E U CEMaHTHKE.

[TpenronoXuM, 94TO BBI JKeJIaeTe MPUBECTU
crucok usnareneit buorpadumuit. [lepsbiit crio-
co0 cresaTh 9TO COCTOUT B TOM, YTOOBI HAIIU-
caTb [Ba 3aIIPOCa: ONUH OyZIeT CIUTHIBATD UH-
dopmanuio 060 Bcex usmaressix 6uorpaduit
(cm. mucrumr 8.1 u puc. 8.1), a npyroit — npu-
BOIUTD CIIMCOK Pe3yJIbTaTOB IIEPBOTO 3aIIpo-
ca (cm. muctunr 8.2 u puc. 8.2).

Boree yno6HbIiT crtoco6 — UCIIONb30BaHIE KO-
manabl INNER JOIN (cm. iuctuar 8.3 u puc. 8.3),
0 KOTOPOM paccKa3bIBaeTcst B paszene «Coana-
HUe BHYTPEHHErO OO0be[IUHEHHs C TIOMOIIBIO
xoMaHabl INNER JOIN» B raBe 7.

Taxske BB MOXKETE UCIIOb30BATH MTOIZATIPOC
(cM. nmuctunr 8.4 u puc. 8.4), OTMEYEHHBIH
oy xupHbIM mpudTom. [Togsampoc erre
Ha3bIBAETCS BHYMpeHHUM 3anpocoM, a KO-
MaHj1a, KOTOpasi BKJIIOYAET TaKOM 3aIrpoc, —
BHewnum 3anpocom. [IpyruMu CI0BaMH, BIIO-
JKEHHBII 3aIPOC SIBJISIETCS] BHYTPEHHUM [JISL
BHeEIITHero 3anpoca. [loMHuTe, ITO mom3ar-
POC MOKET HaXOUTHCS B IPYTOM ITO3aIIPO-
ce; MOITOMY TIOHSTHUS «BHEITHUI» U «BHYT-
PEHHUI» ABJSAIOTCS OTHOCUTENbHBIMU IS
KOMaH]I ¢ HECKOJIbKMMH 3aIPOCAMH.

B paspene «IIpocThie u CI0KHBIE 3aIIPOCHI»
Jajiee B 3TOU IJ1aBe MbI onuiiieM, Kak CYB]]

Jinctuur 8.1. 0T06pa3uTb CNKUCOK M3pateneit
6uorpadnii. PeaynbTaThl NoKasaHbl Ha puc. 8.1

E JIMCTHUHT
SELECT pub_id
FROM titles
WHERE type = ‘'biography’;
pub_id
P01
P03
P01
P01

Puc. 8.1. Pe3ynbrat ncnonHeHus nuctuura 8.1.
Y106b! NPMBECTY CMINCOK TONbKO OfIMH Pa3, MOXeTe
106aBuTb K NYHKTY SELECT KomaHay DISTINCT
(cm. paspen «YmaneHue nOBTOPSOLLUXCA CTPOK

¢ nomoLLbto kKntouesoro cnosa DISTINCT» B rnase 4)

Juctudr 8.2. 370T 3anpoc Ncnonb3yeT pesynsrat
nuctuHra 8.1, 4to6bl 0TO6PA3UTL HA3BaHUS BCEX
usgarenei 6uorpaduit. Pesynsrarbl M. Ha puc. 8.2

EDE JIMCTHHI

SELECT pub_name
FROM publishers

WHERE pub_id IN ('PO1", 'PO3');

pub_name

Abatis Publishers
Schadenfreude Press

Puc. 8.2. PesynbTat BbINONHEHWS NUCTUHIA 8.2
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Jinetudr 8.3. C nomoLubto KomaHabl INNER JOIN Bbl
MOXeTe 0T06pa3uTb BCex U3aateneii buorpacdmit.
Pesynbrar cm. Ha puc. 8.3

IEEE JincTnr EEEI

SELECT DISTINCT pub_name
FROM publishers p
INNER JOIN titles t
ON p.pub_id = t.pub_id
WHERE t.type = ‘'biography’;

pub_name

Abatis Publishers
Schadenfreude Press

Puc. 8.3. Pesynbrar ucnonHenus nuctuura 8.3

Jinctudr 8.4. C nomoLLbio NOA3anpoca Bbl MOXETE
0T06pa3nTb Ha3BaHus usgarenen 6uorpaguii.
Pesynbtar cm. Ha puc. 8.4

EN=——————=— JIMCTHHT §E§|

SELECT pub_name
FROM publishers
WHERE pub_id IN

(SELECT pub_id
FROM titles

WHERE type = ‘biography’);

pub_name

Abatis Publishers
Schadenfreude Press

Puc. 8.4. Pe3ynbrat UCnonHeHus nucTudra 8.4

BBITIOJIHAET 3anpockl. [Ioka BaM 1OCTaTOYHO
3HaTh, 4TO B auctunre 8.4 CYB]l cHavama
06pabaTeIBaeT BHYTPEHHUN 3amIpoc (mome-
4eH XXUPHBIM HIPUQTOM), 3aTeM UCIOIb3Y-
€T €ro pe3yNbTaT AJIA 3allycKa JpPyToro 3a-
IIpoca U TOJIy4aeT KOHEYHBIH pe3ysbTar.
Kirouesoe cs1oBo IN BBOOUT IOA3aIIPOCHI IS
cnucka u paboTaeT Tak ke, Kak ci1oBo IN B
pasnesne «PuapTpanus ¢ HIOMOIIBIO OIlepaTo-
pa IN» B rnaBe 4. O6parure BHUMaHUE, ITO
BHYTPEHHUH 3aIIpOC B JIUCTUHTE 8.4 TaKOM Xe,
KakK B JIucTUHTe 8.1, a BHEIITHUI 3aIIpOC — Ta-
KOM >Ke, KaK B JUCTUHTe 8.2

Bbl MOXeTe 3aMeTUTb, 4TO TePMUH «noA3an-
" poCc» MCNonb3yeTcs Ans 0603HA4EHUS LieSon
KomaHabl SQL, KoTopast BKNOYAeT OAWH UK
HECKONbKO 3anpocoB. YTo6bI 136€XaTh OLUN-
60K, B JaHHOI KHMre NofobHas TEPMUHONO-
s He NPUMEHSIETCS.

MySQL 4.0 n 6onee paHHuX Bepcuii He Nopaep-
XuBaeT nogzanpocs! (xota MySQL 4.1 gomkHa
UX NOLAePKMBaTh). Mpumepbl 3aNpocoB, onu-
CaHHble B [jaHHOII rnase, He ByayT paboTatb
8 MySQL 4.0 v 6onee paHHnx Bepcuid. Bbl Mo-
)KETE peLunTb 3Ty npobnemy Tpems crnocoba-
MU: 3aMEeHUTb 3anpoc Ha 06bLEAMHEHNE (CM.
pasnen «oasanpockl 1 06beANHEHNS» aanee
B 3TOli rnaee), CO34aTb BPEMEHHYO TabnuLly
QNS pesyneratos 3anpoca (cM. pasaen «Cospa-
Hie BPEMEHHOM TabnnLbl C NOMOLLbIO KOMaH-
abl CREATE TEMPORARY TABLE» B rnase 10
1 NPUMEPbI BPEMEHHbIX TabnuL, B npumeda-
Hun DBMS k pasgeny «Co3aaHue BHELIHWX
06benMHeHNA ¢ nomoLblo komaHabl OUTER
JOIN» B rmase 7, nuctuHr 7.32) nu6o co-
30aTb UMUTALMIO 3aNpoca ¢ NOMOLLbIO A3blKa
xocTa, Hanpumep Perl, PHP unu Java (B atoit
KHUMre A3bIKI NPOrPamMMUPOBaHMs He paccmart-
puBaroTCs).

oft’
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CTpykTypa nog3anpocos

CrpyKTypa MoA3aIpOCOB TaKast Xe, KaK CTPYK-
Typa 06br9HO# KoMaHas! SELECT (cM. T1aBbr 4—
7). OTIraus 3aKI0YAI0TCS B CIIEAYIOIIEM:

B BBl MOJKETE IOMECTUTD ITOJ3aIIPOC B IIpea-
noxxenne SELECT, FROM, WHERE, HAVING unu
B IPYTOM 3aIpoc;

B [I0J3aITPOC BCErja MOJDKEH 3aKII04aThCs B
KpyIJjbie CKO6KI/I;

B He 3aKaHYMBAUTE IOM3AIIPOC TOIKOM C
3aITOM (BaM CJIefyeT 3aBePIIUTh TOY-
KOM C 3aIITON KOMaH[y, KOTOPasi BKJIIO-
9aeT Mof3anpoc);

E He [IOMeIIaliTe B MOA3AIPOC IpeIoKe-
uue ORDER BY (momsampoc BbIgaeT MrHO-
BEHHBII Pe3yJIbTAT, KOTOPBIN BBl He BUU-
Te; COPTUPOBKA 3arpoca 6ecCMbICIIEHHA);

N I0713aIIPOC BKIIIOYaeT oqHy KoMmaHay SELECT
(BBI He MOJKETE MCITOIb30BaTh B KayecTBe
TO/I3aIPOCa HECKOJIBKO KoMaH I SELECT);

B [T0J3aIIPOC MOKET MCIIOJIb30BATh CTOJO-
1 BI
B TabJIMIIaX, KOTOPbIe PUBOMASATCS B IIPe-
soxennu FROM camoro mojsamnpoca uin
IPYTOro MOA3apoca;

B eCu TabJIMIIA TIOSIBIISIETCS. BO BHYTPEHHEM,
a He BO BHEIITHEM 3aIIpoce, BbI HE CMOXKETe
BKJIIOUUTH CTOJIOIBI 3TOM TaOJIUIBLI B KO-
HEYHBIN Pe3ynbTaT (TO eCTh B MpeIJIoKe-
Hue SELECT BHeIITHero 3amnpoca);

B B 3aBUCHMOCTH OT CUTYal[U¥ [OA3AIPOC
MOJKET UCIIOJIb30BATHCA OJIs1 CHUTBIBAHU A
OTPAaHUYIE€HHOI'0 KOJIMNYECTBA CTPOK HIIN
cros6uoB. B cooTBeTCTBUM CO CTaHmAp-
ToM SQL ompepnenseT 3ampoc Mo YHUCTy
CTPOK U CTOJIOLIOB, KOTOPbIE OH CYMTHIBA-
er (cm. tabu. 8.1). Bo Bcex ciyvasx momsa-
IpOC MOJKET TAaK)K€ CUUTBHIBATH ITYCTYIO
tabmuiry.

Ta6bnuua 8.1. CpaBHeHMe pe3ynbTaToB 3anpocoB

3anpoc Huswero yposHa Ctpoku CTon6ubl

CkanspHbI 3anpoc 1
3anpoc cTpoku 1 >1
>1 21

3anpoc cTtonbua

Yarre Bcero Bbl Oymere paboTaTh C mopsa-
IIpocaMu B Ipensioskenun WHERE, koTopsre 6y-
IyT IPUHUMATh ONHY U3 CIEAYIOUuX Gopm:
WHERE

WHERE
WHERE

test_expr op (subquery);
test_expr [NOT] IN (subquery);
test_expr op ALL (subquery);
WHERE test_expr op ANY (subquery);
WHERE [NOT] EXISTS (subquery).
test_expr saBinsieTcsi OyKBEHHBIM 3HAYEHHEM,
Ha3BaHUEM CTOJIOIa, BbIPaKeHUEM WM 3a-
[IPOCOM; Op — 3TO OIEepaTop CpaBHEHUS (=,
<>, <, <=, > Wm >=); subquery — mpocToun
WJIU CJIOXKHBIN 3anpoc. [lasiee B 3TOM I1aBe MbI
paccmoTtpuM Bce (hopmbl. Bel Takke MoskeTe
UX UCII0JIb30BaTh B IpemyioxeHnu HAVING.

ofit’

SQL He 3agaeT mMakcMManbHOe KONUYeCTBO
NOLYpOBHei AN 3anpocos, NO3TOMY Balla
CYB[] npuceouT cBOE OrpaHnyeHue. Kak npa-
BWNO, 3TO BCTPOEHHOE OrpaHN4YeHne 04eHb
Benuko. Hanpumep, Microsoft SQL Server fo-
nyckaeTt 32 noLypoBHs.
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Jlnetndr 8.5a. 3Ta KOmMaHga MCnonb3yeT NoA3anpoc,
4T06bI 0TO6PA3NTL CMMCOK BCEX aBTOPOB, KOTOPbIE
XKWUBYT B rOPOAe, rae HaxoauTcs naaarenb. Pesynbrar
CM. Ha puc. 8.5

EDE JIMCTHHr

SELECT au_id,
FROM authors
WHERE city 1IN

(SELECT city FROM publishers);

city

JInctudr 8.56. 3Ta KOMaHaa SKBMBANEHTHA NUCTUHTY
8.5a, Ho BMECTO nofi3anpoca 1cnonbayet
BHYTPeHHee 06beanHeHne. PesynbTtat cM. Ha puc. 8.5

IEEE JincTnr

SELECT a.au_id, a.city
FROM authors a
INNER JOIN publishers p

ON a.city = p.city;
au_id city
AO3 San Francisco
AO4 San Francisco

AO5 New York

Puc. 8.5. Peaynbrar BbINONHEHUS NUCTUHIOB 8.5a 1 8.56

Moa3anpockbl 1 06begUHEHUS

B paspene «[IpuHIUnBI paboThI ¢ MOA3ANpPO-
caMu» paHee B 3TOH IJaBe (JIHCTHUHTU 8.3
u 8.4) 6BIIN pacCMOTPEHEI [1Ba SKBUBAJICHT-
HBIX 3aIIpoca: ONMH HCIHONb3yeT oObeIuHe-
HUe, a Ipyro# — moxzampoc. MHorue 3anpo-
CbI MOTYT OBITh IIPe0OPa3oBaHbI B 00bEIUHE-
HUSL. 3aIIpoc — 3TO JIUIIb CII0CO6 CIPYIIIHPO-
BaTh OIHY TaOJHIIy C APYTOM, He CO3maBas
IpU 9TOM 06beIUHEHUSL.

ITockosbKy co3fiaBaTh U UCHOJHATH MOf3a~
IIPpOCHI UHOTA 3aTPYAHUTEIBHO, BbI MOJKETE
IIPeAIoYecTs UM o0benuHeHUs1. OfHAKO He-
KOTOpBIE 33/Ia9M BBl CyMeeTe PEeIIUTh TOJIb-
KO C IIoMOIIbI0 noa3anpocos. Kak npasuio,
HeT HMKaKOHW Pa3HUIIbl MEXIY KOMaHIOMH,
KOTOpasi NCIOJIb3YeT MOJ3aIPOC, U €€ IKBU-
BaJICHTOM, KOTOPBII HCIOJIb3yeT 0ObeiuHe-
Hue (HO OBIBAIOT U UCKIIOYEHUS — CM. Pa3-
nen «CpaBHeHME 9KBUBaJICHTHBIX 3aIIPOCOB»
Iajiee B 9TOM IJIaBe).

Ha npencrasiieHHbIe HIDKE 3aIIPOCHI IPUBeE-
IeHbl JKBABAJE€HTHbIE KOMaHIbI, KOTOPbIE
HCIIOJIB3YIOT ITOJ3AIIPOCH] U OOBEeIMHEHNUS, —
3aIIpOC C MCIIOJIb30BAHUEM B YCIIOBAM OIle-
paropa IN:

SELECT =
FROM tablel
WHERE 1d IN

(SELECT 1id FROM table2);
U BHyTpeHHee 0ObeJuHeHue:

SELECT tablel. «
FROM tablel
INNER JOIN table2

ONtablel.id = table?.1d,

B kadecTBe mpuMepa cM. TUCTUHTH 8.5a U 8.56,
a TakKe puc. 8.5.
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Crenyromine Tpr KOMaH/IbI TOXKe 9KBUBAJIEH-
THBI (rroxdanpoc NOT IN):

SELECT =
FROM tablel
WHERE 1d NOT IN
(SELECT 1id FROM table2);
u (mopsampoc NOT EXISTS):
SELECT  tablel.
FROM tablel
WHERE NOT EXISTS
(SELECT 1id FROM table2);
¥ (BHelIHee 00beIuHEHNE)
SELECT tablel.
FROM tablel
LEFT OUTER JOIN table2
ON tablel.id = table2.id
WHERE table2.id IS NULL
B xavectBe mpumepa cm. uctunru 8.6a, 8.66
u 8.6B, a Taroke puc. 8.6. 3arpocs! IN u EXISTS
MBI PACCMOTPHM JaJiee B 9TOH IJIaBe.

Juctudr 8.6a. 3ta KomaHga Mcnonb3yeT NoA3anpoc
¢ oneparopom NOT IN, 4T06bl 0TO6PA3NUTL CNUCOK
BCEX aBTOPOB, KOTOPbIE HE Y4aCTBOBANN B HanMcaHMu
KHur. Pe3ynbtar cMm. Ha puc. 8.6

EDE JinGTrHr §E§|

SELECT au_id,
FROM authors
WHERE au_id NOT 1IN

(SELECT au_id FROM title_authors);

au_fname, au_lname

JInctunr 8.66. 3ta KOMaHaa SKBMBANEHTHA NUCTUHTY
8.6a, HO BMecTO onepatopa IN ncnonbayert
onepartop EXISTS. Peaynbrar cMm. Ha puc. 8.6

EN=——————— Nnctnur §E§|

SELECT au_id, au_fname,
FROM authors a
WHERE NOT EXISTS

(SELECT =
FROM title_authors ta
WHERE a.au_id = ta.au_id);

au_lname

JIncTnr 8.68. 31a KOMaHJA 3KBMBANEHTHA NUCTUHIaM
8.6a 1 8.66, HO BMeCTO nof3anpoca Ucnonbayercs
BHeLUHee 00beAnHeHue. PesynbTar cM. Ha puc. 8.6

Eljg JinGTmur

SELECT a.au_id, a.au_fname,
FROM authors a

LEFT OUTER JOIN title authors ta
ON a.au_id = ta.au_id
WHERE ta.au_id IS NULL;

a.au_lname

AO7 Paddy

0'Furniture

Puc. 8.6. Pe3ynbrar BbINONHEHNUS NUCTUHIOB 8.6a,
8.56 1 8.68
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Jlnetudr 8.7a. 3ta KomMaH4a Mcnonb3yeT NoA3anpoc,
4T06bI 0TO6PA3NTL CMIMCOK BCEX aBTOPOB, KOTOPbIE
XuByT ¢ asTopom A04 (Klee Hull) B ogHoMm wTare.
Pesynbtar cm. Ha puc. 8.7

JincTnr §E§|

SELECT au_id, au_fname, au_lname, state
FROM authors
WHERE state IN
(SELECT state
FROM authors
WHERE au_id = 'A04');

Juctur 8.76. 3ta KOMaHAA 3KBMBANEHTHA NUCTUHTY
8.7a, HO BMECTO NoA3anpoca Ucnonb3yet
BHYTpeHHee 00beauHeHne. PesynbTtar cM. Ha puc. 8.7

JIMCTHHr g@gl

SELECT atl.au_id, al.au_fname,
al.au_lname, al.state
FROM authors at
INNER JOIN authors a2
ON al.state = a2.state
WHERE a2.au_id = 'A04’;

au_id au_fname au_lname state

AO3 Hallie Hull CA
A04 Klee Hull CA
AO6 Kellsey CA

Puc. 8.7. Pe3ynbTar BbinosHEHU NMCTUHIOB 8.7a 1 8.76

B kayecTBe nopsanpoca Bbl TaKXe MOXeTe
1CMonb308aTb CaMoo6bLEANHEHNE (CM. NNC-
TWHrM 8.7a, 8.76 n puc. 8.7). 3a fononHu-
TeNbHOW MHADOPMaLMen 0 camo06beaNHEHN-
X 0bpalLanTech Kk pasaeny «GosmaHne camo-
06beanHeHUs» B rnase 7.

Mo>XHO B N1060I MOMEHT npeobpasoBaThb
BHYTPEHHee 06befiMHeHWe B NOA3anpoc, HO
He Hao60poT. ATO NPOUCXOANT MOTOMY, 4TO
BHYTPEHHUE 06bEAVHEHUS KOMMYTATUBHbI;
Bbl MOXeTe 00befuHATb Tabnuubl A 1 B
B JII060M NOPSAAKE W MONy4aTb OAMH U TOT Xe
pesynbrat. lMog3anpocbl He UMEKT NOA06-
HOr0 CBOWCTBA (Bbl MOXETe B 060 Mo-
MEHT Npeo6pa3oBarb BHeLUHee 06beUHEHNEe
B 3anpocC, XOTS BHEWHNE 00bEANHEHUS He-
KOMMYTaTUBHbI).
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Moasanpockl 04eHb LIEHHbI B TOM Cry4ae,
" €cnm BaM Heob6X0AWMO CPaBHUTL CpeaHee
3Ha4eHue C ApPYrUMU 3HAYeHUsMU (CM. Nuc-
TuHr 8.8 u puc. 8.8). Ecnu BbI He nonbaye-
Tecb NoL3anpocoMm, Bam NpUAETCA UCMOoNb30-
BaTb [1Be KOMaHAbl SELECT, 4T06bl 0TO6GpA-
3UTb BCE KHUMW, KOTOPbIE UMEKOT CaMyH0 Bbl-
COKYI0 LEHY: OAWH 3anpoc, 4T06bl HaiTy
Camyt BbICOKYIO LIeHY, N OJMH 3anpoc, 4YT00bI
0T06pa3nTb BCE KHWUIW, KOTOPbIE NPOJAKTCA
Mo 3TOM LieHe. 3a A0NONHUTENbHO| MHGOP-
Mauuer 06 arperatHbiX (PyHKUMAX o6patiai-
Tecb K rnase 6.

Ecnu B pesynbTar Bbl BKIK04aeTe CTON6LbI U3
“ HECKONbKMX Tabnuu, crnemyet 1Cnonb30BaTh
06benHeHus. JIncTuHr 8.56 ncnosbayeT 06b-
eflHeHne, YTo6bI CYMTaTh CMUCOK aBTOPOB,
KOTOpPbIE XWBYT B rOpofe, rhe Haxogutcs
134aTensCTBO. YT06b! BKNHOUUTL B pesynbrar
WHOPMALMIO 06 u3farene, K CUCKY CTONG-
LLOB KOMaHbl SELECT Mbl fjo6aBunun cTonbeu
pub_1id (cMm. nucTunr 8.9 u puc. 8.9).

BbINOMHUTL 3Ty 3afia4y C NOMOLLbI NOA3a-
npoca He NPeACTaB/AETCA BO3MOXHbIM, TaK
KaK Henb3s BKIYUTL CTONGEL 13 Tabnuubl,
KOTOpas HaxoauTCA TONbKO BO BHELUHEM 3a-
npoce, B CNMCOK CTON6LO0B KOMaHAbl SELECT
BHELLIHero 3anpoca:

SELECT a.au_id,
FROM authors a
WHERE a.city 1IN
(SELECT p.city FROM publishers p); -
HenpaBubHO.

MySQL 4.0 n 60nee paHHWUX BEPCWil He NOA-
Q, JepX1BaeT NoA3anpochl. 3a JONONHUTENb-
HOI MH(hopMaLMeid obpallaiiTec K npume-

yaHuto DBMS B pasgene «[puHumnbl pabo-
Tbl C NOL3aNpocamn» paHee B 3TON rnase.

a.city, p.pub_id

Jluctunr 8.8. 3ta KomaHga 0TO6PA3NT CNNCOK BCEX
KHWT, LIgHa Ha KOTOpble COOTBETCTBYET CamMoM
BbICOKOM CTOMMOCTH. Pe3ynsTart nokasaH Ha puc. 8.8

EDE JIMCTHHF =———————| El

SELECT title_id,
FROM titles
WHERE price =

(SELECT MAX(price)
FROM titles);

price

title_id

price

Puc. 8.8. PesynbTar BbiNONHEHWS NUCTUHra 8.8

Juctunr 8.9. 3ta KomaHga 0TO6PAMT CMIMCOK BCEX
ABTOPOB, KOTOPbIE XWBYT B rOPOJE, FAe HAXOAUTCS
n3patenscTeo. MHdopmauus 06 naaarene 6ynet
BK/IHO4EHa B pe3ynbrar (cm. puc. 8.9)

Emg JIMCTHHI

SELECT a.au_id, a.city,
FROM authors a
INNER JOIN publishers p

ON a.city = p.city;

p.pub_id

A03 San Francisco P02
AO4 San Francisco P02
A0S New York PO1

Puc. 8.9. PesynbTar BbinonHeHus nuctuHra 8.9
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MipocTbie U CNOXHbIE
3anpocbl

MoO>KHO UCTIOTB30BATH /IBA THITA 3aIIpOCOB —
npocmolie U CJI0KHbLE.

IIpocToit moa3ampoc — 3TO 3aPOC, KOTOPHII
MOJKET PaCCMaTPUBATHCS HE3ABUCUMO OT €70
BHEIITHETO 3aIIpoca M 06pabaThIBaeTCs TOIh-
KO OJIMH Pas IS Bcelt KOMaHIbl. Bee mpume-
PBI 3aIIPOCOB, KOTOPbIe TIPUBOIUIINCH PaHee
B 9TOI IJIaBe, MPENCTABIIAIOT COOOT IPOCThIE
3ampOCHI (32 UCKIIIOYEHUEM JIUCTUHTA 8.60).

CJI0KHBIV ITOJI3aIIPOC He MOXKET pacCMaTpH-
BaThCsI OTAEJIBHO OT BHEIIHETrO 3aIpoca; OH
IIpefCTaBiIsieT cO60¥ BHYTPEHHUN 3aIpoc,
KOTOPBIN 3aBHCHUT OT JAaHHBIX BHEIIHETO
3anpoca. CIOXHBIH 3aIIPOC UCIOJIb3YeTCs
B TOM CiIyd4ae, eCI¥ KOMaHJe HeoOXOIHMO
06paboTaTh TaOIUIY BO BHYTPEHHEM 3aIIPO-
ce JUIsl K&KIOM CTPOKH BHEIIHEro 3aIpoca.
CJI0>KHBIe 3aIIPOCHI UMEIOT 6oJIee CIOKHYIO
CTPYKTYPY U IPYTO¥l HOPSINOK MCIIONHEHHUS,
YeM IIPOCTHIe 3alIPOChL. BBl MOXKeTe UCIIOIb-
30BaTh CJIOXKHBIE 3aIPOCHI JJIS PeLleHUs
3a/ia4, KOTOpPbIe HeJb3s PelIUTh C IIOMO-
IIBIO IIPOCTHIX 3aIIPOCOB YN OObeUHEHHUI.
B aTOM paszesne Mbl IpUBeneM IIpUMep Ipo-
CTOTO ¥ CJIO)KHOTO 3aIlpOCOB, a 3aTeM pac-
ckaxeM, kKak CYB]I ux ncnonuset. [Tocreny-
IOII[Me pasfelibl NaHHOM IJIaBbl COHNEPKaT
IIPUMEPBI 3aIIPOCOB PAa3HOTO THUIIA.

MpocTbie 3anpocbl

Yt06B1 paccuutaTh mpocroi 3amnpoc, CYB]]
3aIlycKaeT BHYTPEHHHH 3allpoC OIUH pas,
3aTeM ITOMEIIIAET ero pe3yIbTaT BO BHEIITHUN
3anpoc. ITpocToii 3arpoc BBITIOTHSAETCS 10 U
HEe3aBHCHMO OT BHEIITHETO 3aIIpoca.

IaBaiiTe BCMOMHUM JINCTHHT 8.5a, KOTOPBII
MBI PAaCCMaTPUBAJIU PaHee B 9TOM TiaBe. JIu-
cruHr 8.10 (MpeHTHYeH JTUCTUHTY 8.5a) mc-
[IOJIB3YET MPOCTOM 3aIpoc, 4T0OBI 0TOOpa-
3UTD CIIHCOK BCEX aBTOPOB, KOTOPBIE JKUBYT
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B TOM TOpOJie, TIe PACIOJIOKEHO U3ATeNb-
CTBO. Pe3ypTaT NCIIOTHEHNS JINCTHHTA TTOKa-~
3aH Ha puc. 8.10.

CYB/]], o6pabaTbiBaeT 3apoc B JBa Tana B
BHJIe IBYX pa3HbIX KoMaH# SELECT:

1. BayTtpenHuit 3anpoc (IpocToit 3ampoc)
CYMTBIBAET CIIUCOK BCEX TOPOMIOB, B KOTO-
PBIX HaXONSATCS U3IATENbCTBA (CM. JIHC-
tuar 8.11 u puc. 8.11).

2. CYDB]l nepenaer 3Ha4eHUs], IOTyIeHHBIE
BHYTPEHHHM 3aIIPOCOM IIPH UCIIOJTHEHUH
IIYHKTA 1, BO BHEIIHUN 3aIIpOC, KOTOPBIN
Haxonut nHbopManuio 06 aBTOpax B CO-
OTBETCTBUH C TOPOIAMU, TJie PacIoJIoXKe-
HBl U3gateabcTBa (cM. aUCTUHT 8.12 u
puc. 8.12).

Juctunr 8.10. 3Ta KOmaHga 0TO6PA3UT CINCOK BCEX
ABTOPOB, KOTOPbIE XWBYT B rOPOJE, FAe HAXOAUTCS
n3patenscTeo. MHdopmauus 06 naaarene 6ynet
BK/IHO4EHa B pe3ynbTar (cm. puc. 8.9)

'EDE JIMCTHHI

SELECT au_id, city
FROM authors
WHERE city IN
(SELECT city
FROM publishers);

AO3 San Francisco
A04 San Francisco
A0S New York

Puc. 8.10. PesynbTat BhINONHEHUS NUCTUHIA 8.9

Juctunr 8.11. 3ta KOMaHza 0TO6PAMT CNCOK BCEX
rOpOLOB, B KOTOPbIX HAXOAATCA N3AATENbCTBRA.
Pesynbrar nokasaH Ha puc. 8.11

E

JMcTHHr

SELECT city
FROM publishers;

New York

San Francisco
Hamburg
Berkley

Puc. 8.11. Pe3ynbrar BbinonHeHus nuctuHra 8.11
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Juctunr 8.12. 3ta KomaHga 0T06pa3NT CNNCOK BCEX

aBTOPOB, KOTOPbIE XWUBYT B OLHOM U3 rOPOAOB,
CYUTaHHbIX C NOMOLLBIO NucTuHra 8.11. Peaynbrar
CM. Ha puc. 8.12

IED JIMCTHHT

T

SELECT au_id,
FROM authors
WHERE city 1IN

city

("New York', 'San Francisco’,
"Hamburg', ‘Berkley');
au_id city
AO3 San Francisco
AO4 San Francisco
A0S New York

Puc. 8.12. Pe3ynbrar BbINonHeHus NUCTuHra 8.12

CnoxHble 3anpocbl

Cro>KHBbIe 3aIPOCHI NIPEANOIaTralnT H6osee
CJIOKHBINI MEeXaHU3M H3BJICYCHUsS JAaHHBIX
II0 CPaBHEHHMIO C IIPOCTBIMHU 3anpocaMu. [Te-
peaucinM OCHOBHBIE IIapaMe€TpPhbl, KOTOPbIE
XapaKTepHU3yIOT CJIOXKHBIN 3aIIPOC:

OTJIMYAETCA OT IPOCTOrO MOPAIKOM HC-
MOJHEHM S, a TaK)Ke KOJIMIEeCTBOM MCIIOJI-
HEeHUU;

HEe MOXKeT OBITb UCIIOJHEH OTHEJIBLHO OT
BHEIITHETO 3aIIpoca, TaK KaK 3aBUCHUT OT
HEro;

HCIIOJIHSIETCSI HECKOJIBKO Pa3 — ONUH pa3
IJISL K&KIOU CTPOKH, KOTOpasi 6bUIa BBI-
6paHa ¢ IOMOIIBIO BHEIITHErO 3aIpoca;

Bcerga obparaercs K tabiune, yKasaH-
HOI B npejyioxeHuu FROM BHemHero 3a-
1poca;

HCIIOJIb3YeT Ha3BaHUSI CTOJIOIOB, YTOOBI
CCBUIATBCS HA 3HAYEHMS, YKa3aHHBIE BO
BHeIrHeM 3ampoce. [Ipu pabore co ciox-
HBIMU 3a[IPOCAMU TaKHe CTOIOIBI HAa3bI-
BAIOTCS KOPPEJISIMOHHBIMU ITIepeMEHHBI-
MH. 3a TOIOJIHUTEILHOM I/IH(bopMauI/IeI?I
10 Ha3BaHUSAM CTONIOLOB 1 Tabui o6pa-
HIaliTeCh K pasfienaM «YTOYHEHHE UMEH
cronbuos» n «CosmaHue IICEBIOHNMOB
Ta6JIUI] C TIOMOIIBIO TpenIoxKeHuss AS»
B IJIaBe 7;

6a30Basi CTPYKTYpa 3a1poca, KOTOPBII COo-
Tep>KUT CIIOKHBIN IIOA3AIPOC, TAKOBA:

SELECT outer columns

FROM outer_table

WHERE outer_column_value 1IN
(SELECT inner_column
FROM inner_table

WHERE inner_column = outer_column)
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HcrorHeHre Bcerma HAUMHAETCS C BHEIITHETO
3aIpoca, KOTOPBIA BRIOMpaeT KaKIYIO OT-
IeJIbHYIO CTPOKY B outer_table. 1 kakmoin
BbIOpanHOM cTpoku CYB]I ncnonHseT caox-
HBIN BHYTPEHHUI 3alpoc (BBIIEJIEeH IOy~
JKUPHBIM MIPU(TOM) OIUH pa3 U IOMedaer
Te CTPOKHU B 1nner_table, KOTOpble COOTBET-
crBylor ycirosuro WHERE jmisa  3Hade-
Hus outer_column_value. CYB]l mporectupy-
et ycinosue WHERE 11t OTME4eHHBIX CTPOK
B inner_table u 0TOOPa3UT CTPOKH, KOTOPbIE
COOTBETCTBYIOT YCJIOBHIO. DTOT IIporecc Oy-
IeT MPOJOJDKAThCS OO TeX IIop, IIOKa Bce
CTPOKH, BBIOpaHHBIE C TOMOII[BIO BHEIITHETO
3arpoca, He 6ynyT o6paboTaHbl.

JluctuHr 8.13 UCHOIB3yeT CIOKHBIN 3aIIPOC
IJISL TOTO, YTOOBI OTOOPAasUTh CIMCOK KHHT,
YPOBEHb IIPOa)XK KOTOPBIX BBIIIE CPEJHEro
YPOBHSI IIPOIaX KHHUI COOTBETCTBYIOILIETO
TUIa (pe3yIbTaT UCIONHEHUS JIUCTUHTA CM.
Ha puc. 8.13). candidate (mocie myHKTa
titles Bo BHelIHeM 3arpoce) u average (moc-
Jle TyHKTa titles Bo BHyTpeHHEM 3aIpoce)
IIPEICTaBIISIOT COOOI Ha3BaHUs TaOJIHIIbI IS
titles. [Ipu arom nrdopmarus Mo>keT 0b6pa-
6aThIBaThCS TAKUM 00pa3oM, Kak OyITo OHa
CYUTBIBAETCS U3 IBYX PasHBIX Tabuur (cM.
pasnen «CosmaHume caMOOOBEeIUHEHUS» B
rnase 7).

B nmuctunre 8.13 moazampoc He MOXeET pac-
CMaTpUBATbCA OTHEIBHO OT BHEITHEro 3a-
mpoca. [Iist 3ampoca HeO6XOMUMO 3HAYEHIE
IepeMeHHOI candidate. type. DTo 3HaUeHHe
SABJISIETCS KOPPENAIMOHHON IIepeMeHHOM,
KOTOpasl U3MeHsIeTcs, B TO BpeMs Kak CYDB]]
MpoBepsieT pasiIudHble CTPOKU B Tabiwmie
candidate. Cronber average. type moJDKeH
COOTBETCTBOBATh candidate.type BO BHeIl-
HeM 3ampoce. CpegHHIT ypoBeHb MPOAAXK
KHUT 3TOTO THUIIA PACCUUTBIBAETCS B IOA3a-
HpOCG C UCIIOJIB3OBAHUMEM THUIIOB BCEX KHUT
13 TabIUIBI BHEIITHETo 3ampoca (candidate).
ITonm3ampoc paccuuThIBAET CPpeHUN YPOBEHb
MpOJaX KHUT 3TOTO TUIIA, 3aTeM CPaBHUBAET

Jnctunr 8.13. 3ta KomaHza 0TO6PA3UT CINCOK BCEX
KHUT, NPOLAXMN KOTOPbIX PaBHbI UK NPEBbILLAT
CPeSHWIA YPOBEHb NPOJAX KHUT aHANOTMYHO0 TUNA.
KoppensunoHHas nepemerHas candidate. type
onpejenseT BHYTPEHHEE YCNOBME, KOTOPOMY JOMKHbI
COOTBETCTBOBATb CTPOKW BHYTPEHHEN TabnuLbl
average. BHewwHee ycnosme WHERE (sales >=)
onpenensieT KOHeYHOe YCI0BMe, KOTOPOMY [OSIKHbI
COOTBETCTBOBATb CTPOKU BHYTPEHHEN Tabnuupl
average. Pe3ynbrar nokasaH Ha puc. 8.13

JIMGTMHE

SELECT
candidate.title_id,
candidate. type,
candidate.sales
FROM titles candidate
WHERE sales >=
(SELECT AVG(sales)
FROM titles average
WHERE average.type = candidate.type);

title_id type sales
T02 history 9566
T03 computer 25667
T05 psychology 201440
T07 biography 1500200
T09 children 5000
T13 history 10467

Puc. 8.13. Pesynbtar BbinonHeHus nuctudra 8.13
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ero co cTpokoi B Tabnuile candidate. Ec-
i mpojaxu B Tabswuile candidate Beiiie
WJIA PaBHBI CPETHEMY YPOBHIO POAAK, 3Ta
kHUra O6ymer oToOpakeHa B pe3yjbTaTe.
CYB]l paccauThIBaeT 3apoC CIeNyIOIINM
obpazom:

1.

Tun xHUTH B IepBoi cTpoke candidate mc-
IOJIb3YETCA B MOA3aIpoce JJjid pacyera
cpegHero ypoBHs mpopax. Paccmorpum
CTPOKY mJist KHATH 101, TUIIOM KOTOPOU SIB-
ssieTcst ucropus. Ilpu atoMm 3HaueHme
B cTOJIOIIE TypE B ITePBOTI CTPOKe TabIHIIbI
candidate 6ymer history. 3ampoc Hu3IIe-
IO ypOBHS IIPUMET BUJL:
SELECT AVG(sales)

FROM titles average

WHERE average.type =
IIpu ucnonHeHNU 3TOTO 3anpoca BhI MO~
JIy4uTe 3HadeHHe 6,866 — cpeqHU ypo-
BeHb NpPOAa)K KHHUI IO HcTopuu. Bo
BHEIIIHEM 3aIIpOCe YPOBEHb IIPOJaK KHU-
ru 101 (566) cpaBHHBaeTCs CO CpeTHUM
YPOBHEM ITPOJa’k KHUT 110 UcTopuu. ITpo-
naku KHATK 1071 HUDKe CpelHEero YpOBHS,
II03TOMY B pe3ysbTaTe KHHra 101 110Kasa-
Ha He OyJer.

"history’;

Hanee paccuuTpIBaeTCs CTpoKa KHUTH 1071
B TaOuie candidate.

TO1 — TOXe KHMIA 110 UCTOPUH, II0O3TOMY
3aIIpOC HUSIIIETO YPOBHS TAaKOM K€, KaK B
ImyHKTe 1:

SELECT AVG(sales)

FROM titles average
WHERE average.type = ‘history’;
IIpu ucnonHeHUH 3TOTO 3aIpoca BbI MO-
Jlyqute 3HadeHue 6,866 — cpemHU ypo-
BeHb IIPOJaK KHUT 10 UCTOpHUU. Bo BHerII-
HEM 3aIpoce YPOBeHb IIPOAAaK KHUIH 102
(9,566) cpaBHUBaeTCs CO CPETHUM YPOB-
HeM Ipofak KHUT 1o ucropuu. [Tpomasku
kHury T02 BbIIIE CPEJHETO YPOBHS, II03TO-
My B pesyabraTe KHHra 102 Oymer moxa-

3aHa.

3.

Hanee paccuuTbiBaeTcsi CTpoka KHUr# 103
B TaOiuie candidate.

T03 — KHUTIa 110 KOMIIBIOTEPAM, ITI03TOMY
NIOA3aIIPOC IIPUMET BUIL:
SELECT AVG(sales)

FROM titles average

WHERE average.type = ‘'computer’;
IIpu ncnonHEeHUN 3TOTO 3aMpoca BHI 1O~
JyduTe 3HadYeHue 25, 667 — cpegHuii ypo-
BeHb MPOAAX KHUT II0 KOMIIBIOTEPaM.
[Tpomarxu kuuru 103 (25, 667) paBHBI Cpefi-
HEMY YPOBHIO (3TO €THHCTBEHHAS KHITA 110
KOMIBIOTEPaM), [O3TOMY B Pe3yJIbTaTe
kHHTa 103 Oyer moxasaHa.
CYDB]l 6yzmer mOBTOPATH pacdeT KO TeX
0P, TIOKA He MIPOBEPHUT BCe CTPOKHU B TabH-
nute candidate.

Ecnu Bbl MOXeTe NOSy4YnTb OAMHAKOBBLIN pe-
3yNbTaT C UCMOMb30BaHNEM KaK NPOCTOro, TaK

U CIIOXHOrO 3anpocoB, Mbl PEKOMeHZyem
nofb30BaTbCs NPOCTLIM, TaK Kak OH 06paba-
TbiBaeTcs 6bicTpee. Jiuctunrn 8.14a n 8.14b
COLlepXKaT [Ba 9KBUBANEHTHbIX 3anpoca, KOTo-
pble 0TOBPAXAOT CMUCOK BCEX aBTOPOB, NOMY-
yarowmx 100% (1.0) roHopapa 3a kHury. Jlu-
CTWHr 8.14a (Mcnonb3yeT NPOCTOM 3anpoc)
6onee apdekTuBeH, Y4em nucTuHr 8.14b, Ko-
TOpbIA MCMONB3YET CAOXHbIA 3anpoc. B npo-
ctom 3anpoce GYB[] CHMTbIBAET BHYTPEHHIOH
Tabnuuy title_authors 0f4uH pa3. B cnox-
Hom 3anpoce CYB[l p[omkHa cuuTatbh
title_authors NaTb pa3 — nNo OAHOMY pasy
NS KX[0/ CTPOKW BO BHeWHed Tabnuue
authors. Pe3ynsrar UCNONHEHUS NMOKa3aH Ha
puc. 8.14. TMoyvemy Mbl FOBOPUM, YTO KOMaH-
[a, UCNOMb3YIOLLas CHOXHbIA 3anpoc, 6yaerT,
BEPOATHO, paboTaTb MefJieHHee, YeM 3KBUBa-
NeHTHas KOMaHga, UCnonb3yloLias npocToi
3anpoc? Beapb 04eBMAHO, YTO CNOXHbIA 3aNpoc
BbINOMHAET 60Nee TPyAHYO paboty. MpuynHa B
TOM, 4TO Bawua CYB[1 MOXeT pacrno3HaTth Crox-
HbI 3aNpoC 1 Npeo6pa3oBarhb ero B 3KBUBANEH-
THBIA NPOCTOM 3anpoc nepea TeMm, Kak Mcnos-
HUTb KOMaHAy. 3a 4ONONHUTENbHO| HAOPMa-
Lveii obpaluanTech K pasgeny «CpaBHeHWe oK-
BMBANEHTHbIX 3anpocoB» farnee B 3TOMN rfase.
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oS

MySQL 4.0 u 6onee paHHUX Bepcuii He NOA-
[IePXKMBAET NOA3aNpochl. 3a AOMNOMHUTENBHON
uHopmaumen obpalianTec K NpUMeYaHumio
DBMS B pasgene «[lpuHumnbl paboTel ¢ NOA-
3anpocamu» paHee B 3Toii rnase. B Postgre-
SQL Bam crefmyeT KOHBEPTMPOBATb 4ncna
C NnasarlLLeit 3andaTon B nuctuHrax 8.14a
1 8.146 B Tun DECIMAL (c™. pasgen «[peo6-
pa3oBaHne TUMOB LAHHbIX C NMOMOLLBI0 YHK-
uun CAST()» B rnase 5). YTo6bl 3anycTuTh
nnctuHri 8.14a n 8.146 B PostgreSQL, 3ame-
HUTE YMCna C NNaBatoLLen 3anaTon B KaXI0M
JINCTUHTE Ha CAST (1.0 AS DECIMAL).

Juctunr 8.14a. 31a kOMaHAa MCMOMb3YET NPOCTOIA
3anpoc, 4To6bl 0TO6PA3UTL CNCOK BCEX ABTOPOB,

Kotopble nonyyaoT 100% (1.0) roHopapa 3a KHury.

Pesynbrar cm. Ha puc. 8.14

=0 JIHCTHHT

SELECT au_id,
FROM authors
WHERE au_id IN

(SELECT au_id
FROM title_authors
WHERE royalty_share =

au_fname, au_lname

1.0);

Jinctudr 8.146. 31a kOMaHaa 3KBMBANEHTHA
nucTuHry 8.14a, HO BMeCTO NPOCTOro 3anpoca
1CNONb3YET CROXHbIA. OH, BEPOATHO, ByaeT
UCMOJSHEH MeafeHHee, YeM NUCTUHT 8.14a.
Pesynbrar nokasaH Ha puc. 8.14

=0 JIHCTHHT

SELECT au_id, au_fname,
FROM authors
WHERE 1.0 1IN
(SELECT royalty_share
FROM title_authors
WHERE title_authors.au_id =
authors.au_id);

au_lname

au_id au_fname au_lname
AO1 Sarah Buchman
A02 Wendy Heydemark
A04 Klee Hull

A0S Christian Kells

A06 Kellsey

Puc. 8.14. Peaynerar BbiNOSHEHMs IMCTUHIOB 8.14a

n 8.146




Onpepaenexne Ha3BaHwii cTon6LOB B noa3anpocax 313

Jlnctndr 8.15a. Tabnuupl publishers u titles
cojepxar cronéel, pub_id, HO B 3TOM 3anpoce Bam
HE HYXXHO TOYHO €ro ykasbiBaTb, TaK kak SQL
onpegenser Ha3BaHus Tabnul. Pe3ynbrar nokasaH
Ha puc. 8.15

I
L J

[I=———————— JIMCTHHT

SELECT pub_name
FROM publishers
WHERE pub_id IN

(SELECT pub_id
FROM titles
WHERE type =

"biography’);

JInetudr 8.156. 3T0T 3aNpoC 3KBMBANEHTEH IUCTUHTY
8.15a, TonbKo HasBaHue cTonbua pub_id ykasaHo
TOYHO. PeaynbTar npefcrassieH Ha puc. 8.15

EO=—————— JIMCTHHI

SELECT pub_name
FROM publishers
WHERE publishers.pub_id 1IN

(SELECT titles.pub_id
FROM titles
WHERE type =

"biography’);

pub_name

Abatis Publishers
Schadenfreude Press

Puc. 8.15. Pe3ynbTar BbINOMHeHU NUCTUHIOB 8.15a
1 8.156

; MySQL 4.0 n 6onee paHHUX BEPCUIA He NOA-
B AepXKnBaeT NoA3anpochl. 3a JONOSHNUTENb-
HOI MHopmaumeid obpallaiiTech K pasgeny

«[TpuHUMnbl paboTbl ¢ Nog3anpocamm» pa-
Hee B 3TOi rnase.

Onpepenenve Ha3BaHui
cTono6LuoB B nog3anpocax

BcrmomamTe, 4TO B pasnese «Y TOYHEHUE UMEH
CTOJIOOB» IJIaBBI 7 BBl HAyYWINChH IIPUCBaU-
BaTbh Ha3BaHUe CTOJIOLY B TOYHOM COOTBET-
CTBHH C Ha3BaHUEM TaOJIULIbL DTO O3BOJISIET
6e30IITHO0THO OMpeNesATh CaMy TaOIuIly.
B xomMaHax, KOTOpBIE COIeprKaT IO/I3AIIPOCHL,
Ha3BaHUsI CTOJIOIOB OIIPEEIISIIOTCS B COOTBET-
CTBHH C TeM, KaKas TabJIMIA yKa3aHa B Ipef-
soxeHnu FROM Ha TOM >Xe ypOBHe.

Hanpumep, B uctunre 8.15a Ha3BaHUS CTOIO-
LIOB YKa3bIBaIOTCA TOYHO, YTO O3HAYAET:

m cronber pub_id B mpemnoxxenun WHERE
BHEIIIHETO 3aIIpOca OIPeesieTcs B COOT-
BETCTBUU ¢ Tabnuiedt publishers B mpen-
Joxenun FROM BHeIIHETro 3ampoca;

m crosber pub_id B mpemnoskenun SELECT
BHEIITHETO 3aIIPOCa ONpeNieAeTCs B COOT-
BeTCTBUH C Taburiett titles B mpemmosxe-
Huu FROM BHeIIHero 3ampoca.

JIuctunr 8.156 mpencrapiseT COOOM JIUCTUHT
8.15a, B KOTOPOM CTOJIOIIBI yKa3aHbI ITOJIHOC-
TbIO. Pe3ysIbTaT NCIOTHEHN A JTUCTUHTA CM. Ha
puc. 8.15.

Bbl He fonycTuTe OLUINGKM, €CAN TOYHO 060-
" 3HauuUTe Has3BaHue Tabnuubl.

Bbl MOXeTe UCMoNb30BaTh TOYHbIE 0603Ha4e-
" Hus, 4T06bI 0601 ycTaHOBKK SAL no ymonya-
HUIO NS Ha3BaHWIA TabnuLL M YKa3aTb, 4TO CTON-
6eL, OTHOCUTCA K Tabnuue Ha LpYroMm YpOBHE.

Ecnu Ha3BaHue cTon6LA MOXET OTHOCUTbCA
c K HEeCKOMbKUM Tabnuuam Ha OQHOM YPOBHE,
BaM creayet 0603Ha4uTb CTONGEL, B COOTBET-
CTBUM C TabNULENA (NN ee Ha3BaHWeM).
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3uauenus null
B noa3anpocax

bynbre BHMMaTeIbHBI OTHOCUTEIBHO 3HAUE-
uuit null; ux mpucyrcTBHE CylIeCTBEHHO
YCIIOKHsIET 3alpochl. Eciu BBl He ymanute
ST 3HAYE€HUSA BOBPEMs, MOXKETE IOJIyIUTh
HeIIPpaBUIbHBINA pe3yIbTaT.

3armmpoc MOXKeT BKIIIOYaTh cpaBHeHUe ¢ NULL
(obparturech K pasmeny «3HadeHue null» B
riase 3). 3uavenus null He paBHBI MeXIy
co00i1, M BBl He MOXeTe CKa3aTh, COOTBET-
crByeT NULL pyroMy 3Ha4eHUIO MJIM HET.
HaBaiiTe paccMOTpUM IpUMEP, KOTOPBIHI
Brutogaer yciosue NOT IN (em. paspen «IIpo-
BEPKa Ha BXOK[E€HME BO MHOKECTBO C IIOMO-
mpio ornepatopa IN» manmee B 9TOit ryaBe).
IIpencraBbTe fABe TaOIHIIBI, Ka>KAASI U3 KOTO-
PBIX COCTOUT U3 OJHOTO CTONIONA.

[TepBas Tabuiia Ha3bIBaeTcst tablel:
col

1
2

Bropast Tabnuiia HaspiBaetcs table?:
col

1
2
3

Jiuetunr 8.16. MokasaTtb Bce 3Ha4eHUs B table?2,
KOTOpbIX HET B tablel. Pe3ynbrar npeacrasneH
Ha puc. 8.16

XEDE JIMCTHHI

SELECT col
FROM table2
WHERE col NOT 1IN
(SELECT col
FROM tablel);

Puc. 8.16a. Pe3ynbTat BbINONHEHNS nucTuHra 8.16
npu ycnoBum, 4To tablel He COAEPXUT NULL

col

Puc. 8.166. Pe3ynbTtat BbiNONHeHNs nuctuHra 8.16
Mpu YCNoBuMK, 4To tablel comepXut NULL
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Ecnu 3anyctuth auctuHr 8.16, 94T06BI OTO-
O6pasuTh BCe 3HAUeHMs U3 table?, KOTOPBIX
HeT B tablel, moay4urca pesyybrarT, IIOKa-
3aHHBIN Ha puc. 8.16a. [laBaiite mo6aBuM B
tablel smavenue null:

col

1
2
NULL

IIpu noBTOPHOM 3amycKe JIUCTUHTA 8.16 MBI
IOJYYUM pe3ylIbTaT, OTOOpPaKeHHBI Ha
puc. 8.166 (mycryro TabiuIly), 9TO JIOTHIeC-
KU IIPaBUJIBHO, HO HE COOTBETCTBYET OXKU/IA-
eMoMy pesyibTaty. [louemy Tabiura mycra?
OtBeT TpebyeT HEKOTOPBIX PACIETOB.

Ms1 moxeM nepeMectuTsb onepatop NOT BHe
3ampoca, He U3MeHsAs IIPY STOM JIUCTUHT 8.16:
SELECT col
FROM table?
WHERE NOT col IN
(SELECT col FROM table2);

Omnepatop IN ompenensieT, COOTBETCTBYET U
3HadeHHe B table2 y060OMy 3HAUEHHIO B
tablel. MoKHO mepencaTh 3ampoc B 6ojee
KOMITAaKTHOM BH/JIE:
SELECT col
FROM table?
WHERE NOT ((col = 1)
OR (col = 2)
OR (col = NULL));

Eciu ucronb3oBaTh 3aKOHBI MopraHa (cM.
Tabi1. 4.6 B Iy1aBe 4), 3aIIpOC IPUMET CJIEAYIO-
UM BAM:
SELECT col
FROM table2
WHERE (col <>1)
AND (col <> 2)
AND (col <> NULL);
ITocnennsis crpoka, col <> NULL, Bcerna Heus-
BectHa. O6paTUTECh K TAOJIIIIe HCTUHHOCTH
AND (Tab. 4.3 B r1aBe 4), ¥ BBl YBUIUTE, ITO
BCe yCJIOBHE IIOMCKa JJ1s npeniokenust WHERE
CTAaHOBUTCSI HEU3BECTHBIM, a OHO BCerja OT-
BepraeT HeU3BECTHOE YCJIOBHE.

Y106bI MCNPABUTL UCTUHT 8.16 M n3bexarb
c po6aeneHns NULL B tablel, JONOMHMTE 3a-
npoc ycnosuem IS NOT NULL (cm. pasgen
«[poBepKa Ha 3HaveHue null ¢ noMoLLbio one-
patopa IS NULL» B rnase 4):

SELECT col
FROM table2
WHERE col NOT 1IN
(SELECT col
FROM table 1
WHERE col IS NOT NULL);

MySQL 4.0 u 60ree paHHWX BEPCUA He Nof-
[IePXKMBAET NOA3ANPOCHI. 32 [OMNOSHUTESNbHOA
nHopmaumen obpallaiiTech K NpUMeYaHuto
DBMS B pasgene «MpuHumnbl paboTbl ¢ NOA-
3anpocamu» paHee B 3TOM rnase.
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Wcnonb3oBanue
noA3anpocoB B KayecTse
BbIpaXKeHu B CNUCKeE
3aronioBKoOB CTONOLOB

W3 rnas 4, 5 1 6 BBl y3HAIHU, YTO IpEAJIO-
KeHUs1 KoMaHAb! SELECT MOTyT OBITH OTHEIb-
HbIMH OYKBaMH, Ha3BaHMSMHU CTOJIOIOB WX
BbIpakeHUAMH. SQL Taroke 103BOJISET BCTaB-
JISITh B COUCOK IpenjokeHus: SELECT mopnza-
TIPOCHL.

3anpoc, KOTOPBII UCIIOJIb3YeTCsl B Ka4eCTBe
cronb1ia, ODKeH OBITh CKaISIPHBIM. Bermom-
HUTE, YTO CKAISIPHBIN 3aIIPOC CIUTHIBAET OfI-
HO 3Ha4YeHHUe, TO eCTh Pe3yJIbTaT pacyeTa Ofl-
HOU CTpokM wiu crosnbua (cm. Tabn. 8.1).
B GonbIIIMHCTBE CITydaeB BaM MPHUIETCS KC-
OJIb30BaTh (DYHKITHIO HIIN YCIOBHE 3alIpeTa
B ipemuioskeHnu WHERE 3ampoca, 9To6b1 rapaH-
THPOBATh BBIOOPKY TOJIBKO OJHOM CTPOKH.

CrpykTypa cnmcka NpemyioKeHU KOMaH/bI
SELECT TaKad ke, KaK CTPYKTypa BCeX IPYIMX
CIIHACKOB. VICKITIOUeHre COCTOUT B TOM, YTO BbI
MOXKeTe yKa3aThb B KadeCTBe MMEHH CToyOna
3aIpoc, MOMEIIeHHBIN B CKOOKH. B nctunre
8.17 1oKasaHbI JBa IIPOCTLIX 3aIpoca B BUMIE
3ar0JIOBKOB CTOJIOLIOB. DTH 3aIIPOCHI UCIIOJIb-
3YIOTCSI IJISL TOTO, YTOOBI OTOOPAa3UTh KKAYIO
6uorpacduro, ee IeHy, CPETHIOI IIEHY BCeX
KHUT (He TOJNIbKO Ouorpacduil) U pasHUIY
B IIeHe MeXIy 6H0rpa(1)nel71 U CpegHeN 1IeHON
Bcex KHUT. OyHKnus AVG() rapaHTHPYeET, 94TO
Ka)KIBIN 3aIIPOC CYUTAaeT TOJIbKO OfHO 3HaUe-
HUe. Pe3ynbpTaT UCIoHeHUS JTUCTUHTA TIpef-
crasJieH Ha puc. 8.17. IlomuuTe, 9TO PyHKIUA
AVG() urHOpUpYeT HyJIH IIPU pacyeTe CpemHe-
ro 3HaveHus (cMm. pasmen «Ilopsmok pacuera
CpPelHero 3Ha4YeHUs! C IMOMOIIbIO (PyHKIUU
AVG()» B r1aBe 6).

Jiuctunr 8.17. OTo6pasuTh Kaxayto 6uorpaduio, ee
LLeHY, CPEAHIOK LLeHY BCEX KHUT 1 pa3HULY B LieHe
mexay 6uorpadpueii u cpeaHen LIEHON BCEX KHUT.
Pesynbrar nokasaH Ha puc. 8.17

EM=——————— NMCTHHI

SELECT title_id,
price,
(SELECT AVG(price) FROM titles)
AS "AVG(price)",
price - (SELECT AVG(price) FROM titles)
AS "Difference”
FROM titles
WHERE type="biography’;

title_id price AVG(price) Difference
T06 19.95 18.3875 1.5625
T07 23.95 18.3875 5.5625
T10 NULL 18.3875 NULL
T12 12.99 18.3875 -5.3975

Puc. 8.17. Pesynbrar BbinonHexus nuctuHra 8.17
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Juctunr 8.18. OT06pa3nTb CNNCOK BCEX aBTOPOB BCEX
KHUT B OIHOM CTpOKe. Pe3ynbtar cMm. Ha puc. 8.18

JIMCTHHT

SELECT title_id,
(SELECT au_id
FROM title_authors ta
WHERE au_order = 1
AND title_id = t.title_id)
AS “Author 17,
(SELECT au_id
FROM title_authors ta
WHERE au_order = 2
AND title_id = t.title_id)
AS “Author 27,
(SELECT au_id
FROM title_authors ta
WHERE au_order = 3
AND title_id = t.title_id)
AS “Author 3"
FROM titles t;

title_id Author 1 Author 2 Author 3
T01 AO1 NULL NULL
T02 AO1 NULL NULL
T03 A0S NULL NULL
T04 AO3 A04 NULL
T05 A04 NULL NULL
T06 A02 ULL NULL
T07 A02 A04 NULL
T08 A06 NULL NULL
T09 A06 NULL NULL
T10 A02 NULL NULL
T11 A06 AO3 A04
T12 A02 NULL NULL
T13 AO1 NULL NULL

Puc. 8.18. Pesynbrar BbinonHeHus nuctuHra 8.18

JIuctunr 8.18 HCHOIb3yeT CIOKHBIE 3aIIPOCHI,
9TOOBI OTOOPA3UTH CIIMCOK aBTOPOB BCEX KHUT
B OIHOM CTPOKE B BUJIE CIVICKA. Pe3ynbTaT mc-
TIOJIHEHNA JIMCTUHTIA IIPETCTaBIIeH Ha puc. 8.18.
OG6paTuTe BHUMaHIE, YTO B KOKIOM IIpeIJIo-
skeranu WHERE SQL Touno ompenernser title_id
IIpH IIOMOIIY 3aroJIOBKa TaOMUIBl ta, KO-
TOPBIN 331aH B npemyioskeHnu FROM 3ampoca.
Cwm. pasnen «OrmpenesnieHrie Ha3BaHUI CTOIOIOB
B IIOfI3aIIpOCax» paHee B 3TOY IVIaBe (ec/Iu BB
JKeJIaeTe HayIUThCSI pAabOTaTh C TAHHBIM 3aIIpo-
com 6omee 3(hdEKTUBHO, CM. COBETHI U TIPHMe-
JaHUS B 9TOM pasfieie).

B mucrunre 8.19 Mbl noBTOpsieM ucTUHT 7.30
13 mIaBbl 7. OQHAKO B 9TOM IIpHMepe, 9TOOBI
0TOOPa3uTh CIMCOK KHUT, KOTOPbIe HAIIHCAIT
Ka)XX[bIiI aBTOp (ONMH MM B COaBTOPCTBE),
BMECTO BHEIITHETO OObeIMHEHISI MBI UCTIOIb-
3yeM CJIOKHBIH 3ampoc. Pesynbrar ucnomane-
HU JIUCTUHTA II0Ka3aH Ha puc. 8.19.

JInctunr 8.20 ucnonb3yeT CJI0KHBIN 3a1Ipoc,
9TOOBI OTOOPA3UTH CIUCOK BCEX ABTOPOB
¥ IATHI yOIUKAIMK TOCTeTHUX KHUT. YTo-
OBl cleJIaTh TOYHYIO CCBUIKY Ha TaOJIHIy, He-
06X0IMMO B KQXXIOM 3aIIpOCe, COflePIKaIleM
obbequHeHMe, ONpeieJIUTh Ha3BaHUE KaX-
noro ctonbia. Pe3yapTaT MCIIOTHEHUS JTHIC-
THHTa II0Ka3aH Ha puc. 8.20.

JInctusr 8.21 ncnosb3yeT CIOKHBIN 3aIIpoc,
9TOOBI PacCYUTATh IIPOMEKYTOUHYIO CYMMY
Il TMpofdak Bcex KHUT. IIpoMexxyTodHast
CyMMa IPeACTaByIsieT coO0 IPOCTOM pacyer:
MBI JKeJIaeM PacCYUTaTh [ KaKIONH KHUTHU
CYMMY NIPOJiaXK BCeX KHUT, KOTOPbIE CIENYIOT
mepeq Heit B andaBUTHOM TOpsiake. B maH-
HOM CiIydae Mbl pacCMaTpUBaeM T€ KHUTH,
3aroJIOBKM KOTOPBIX B title_id pacmosoxe-
HBI IIepefi 3aroJ0BKOM TeKyIeil KHuru. O6-
paTuTe BHHUMaHUeE, YTO 3arojOBKU TaOIIHUII
UCIIOJIB3YIOTCS IUIL 0003HAYEHHUSI ONHON U
TO >Ke TaOJINIIBI B ABYX KOHTEKCTaX. 3aIpoc
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CYUTBIBAET CyMMY MPOJa’k BCeX KHUT, KOTO-
Ppble HaXOAATCA Iepef] TeKyIIe KHUTOH B aJI-
paButHOM MOPpsinKe. [Topsimok onpenesnsercs
cTpokoit t1.title_id. PesaynbraT ncrnomne-
HU JIACTUHTA I0OKa3aH Ha puc. 8.21.

Bbl Takxke MOXeTe MCMONb30BaTh 3anpoc B
npeanoxexun FROM. B coseTax k pasgeny «Mc-
K/04eHNe MOBTOPHBIX 3HAYEHWIA C MOMOLLBIO
npeanoxenus DISTINCT» B rnase 6 Mbl npu-
MEHSMN 3anpoc FROM, 4TOBbI NOBTOPUTL OT-
JENbHYI0 PYHKUMIO. JIMCTUHT 8.22 ncnonb3ayet
3TOT 3aNpoc Ans pacyeta HaubombLLIEero Komu-
4ecTBa KHWUI, HanWCaHHbIX NO6LIM aBTOPOM
(B TOM uncne B coaBTOPCTBE). PeaynbTar uc-
MOJIHEHMs NINCTWHIA NoKa3aH Ha puc. 8.22. 06-
paTuTe BHUMAHME Ha TO, YTO BHELUHWIA 3anpoc
MCNONbL3YET 3arofloBOK CTON6LA (ta) M APMbIK
ctonbua (count_titles), 4T0Bbl CO3AaTh
CCbIIKYy Ha pe3ynbTaT BHYTPEHHEro 3anpoca.

Bbl TakXe MOXeTe MCMONb30BaTh 3anpoc B
BMJE BbIpaXXEHNsA B chopme cToN6La B KOMaH-
Aax UPDATE, INSERT u DELETE (cMm. rnasy 9),
HO He B MpeanoXeHun ORDER BY.

Y106bI 60nee 3pdekTMBHO paboTath C NUC-
TUHrOM 8.18, MCNONb3yNTe BbIPAXKEHNS CASE
BMECTO CNOXHbIX 3aNpOCOB (CM. pa3gen «Bbl-
YUCNEHME YCMOBHbIX 3HAYEHNA C MOMOLLbH
BblpaeHus CASE» B rnase 5):

SELECT title_id,
MIN (CASE au_order WHEN 1
THEN au_id
END)
AS “"Author 17,
MIN (CASE au_order WHEN 2
THEN au_id
END)
AS "Author 27,
MIN (CASE au_order WHEN 3
THEN au_id
END)
AS "Author 3"
FROM title_authors
GROUP BY title_id
ORDER BY title_id ASC;

Juctunr 8.19. 0T06pa3nTb CANCOK KHUT, KOTOPbIE

Hanucan Kaxzbli asTop (OAWH UK B COABTOPCTBE),

BKJTH04as aBTOPOB, HE HANMCABLUMX HUYETO.
Pesynbrar cm. Ha puc. 8.19

=0 JIHCTHHT

SELECT au_id,
(SELECT COUNT(=*)
FROM title_authors ta
WHERE ta.au_id = a.au_id)
AS "Num books™
FROM authors a
ORDER BY au_id ASC;

Puc. 8.19. Pesynbrar BbinonHeHus nuctudra 8.19

ot}

MySQL 4.0 n 6onee paHHUX Bepcuii He NOA-
JIePXKMBAET Noa3anpocsl. 3a A0NOMHUTENBHON
nHpopmaument obpaliaiTec K NpUMeYaHuto

DBMS B pasnene «[puHumnbl paboTsl ¢ NOA-

3anpocamu» paHee B 3TOM rnaee.

B Microsoft Access Bam crneayet yBenu4mnThb
TOYHOCTb pacyeTa CpefHeil LieHbl B TNCTUH-
re 8.17. [Ins aTux uenen Ucnonb3ynte gyHK-
LMt0 KOHBEpTaLMK — CDb1() (CM. npuMeyaHne
DBMS B paspene «[Ipeo6pa3oBaHne TUNoB
[aHHbIX ¢ NOMOLLbLO oyHKumn CAST()» B rna-
Be 5). YT06bl 3anycTutb nuCTUHr 8.17 B
Access, 3ameHnTe 06a napamerpa AVG(price)

Ha CDb1(AVG(price)).
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Juctunr 8.20. 0To6pa3uTh CMMCOK BCEX aBTOPOB Jnctuur 8.21. Paccuutarb NpOMEXYTO4HYIO CyMMYy
1 Jatbl Ny6ivKauum nocnegHux KHur. Pesynbrar NpofJaXx BCex KHur. Pedynerar cm. Ha puc. 8.21
CM. Ha puc. 8.19
EO=———————— NIUCTHHT EEE'
pfi——— === | ¢ (T 11 title id, t1.sales,
SELECT au_id, (SELECT SUM(t2.sales)
(SELECT MAX(pubdate) FROM titles t2
FROM titles t WHERE t2.title_id < t1.title_id)
INNER JOIN title_authors ta AS "Running total”
ON ta.title_id = t.title_id FROM titles t1;
WHERE ta.au_id = a.au_id)
AS "Latest pub date” title_id sales Running total
FROM authors a; mmmmomos o mmmmses mmmoooooooos
01 566 NULL
02 9566 566
703 25667 10132
T04 13001 35799
au_id Latest pub date T06 201440 48800
“““““““““““ 06 11320 250240
AOT  2000-08-01 107 1500200 261560
A2 2000-08-31 708 4095 1761760
AO3  2000-11-30 109 5000 1765855
A04 - 2001-01-01 710 NULL 1770855
A5 2000-09-01 T11 94123 1770855
AO6  2002-05-31 12 100001 1864978
AO7 - NULL 13 10467 1964979
Puc. 8.20. Pe3ynbTat BbINONMHeHUs nucTiHra 8.19 Puc. 8.21. Pe3ynbTar BbINONHEHUA NMCTUHIA 8.21

Jnctuur 8.22. Paccuutatb HanbosbLUee KOM4ecTBo
KHUT, HANMMCaHHBbIX JT106bIM aBTOPOM (B TOM YuCne
B COABTOPCTBE). Pe3ynbTar npecTasneH Ha puc. 8.22

IEDE JMCTHH ="—————— El

SELECT MAX(ta.count_titles)
— AS "Max titles”
FROM (SELECT COUNT(*) AS "count_titles”
FROM title_authors
GROUP BY au_id) ta;

Max titles

Puc. 8.22. Pe3ynbTaT BbINOMHEHNS NNCTUHTA 8.22
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CpaBHeHue 3HAYEHui,
BO3BpallaeMbIX
noa3anpocom,

C UCNonb30BaHNeM
onepaTopoB CpaBHEHUA

Bbl MOkeTe MCIIOIB30BaTh 3AIPOC B Kade-
crBe dunapTpa B npemnoxenun WHERE mam
HAVING BHeIIHero 3arpoca ¢ IOMOIIBIO OJHO-
r0 U3 OIePaTOPOB CpaBHeHUs (=, <>, <, <=,
> win >=). [lepeunciiim BaykKHbIE ITApaMeTPhI
TIpYU CPaBHEHUH 3aIIpoca:

B OIepaTophl CPAaBHEHUS PaGOTAIOT TaK XKe,
KaK B IPYTUX BBIpaKeHUsIX (cM. Tabi. 4.2
B I71aBe 4);

B 3aIIpOC MOXET OBITh IIPOCTBHIM YU CIIOXK-
HBIM (cM. paspen «IIpocTele U CIIOXKHBIE
3aIpoChl» paHee B ITOM ITIaBe);

B CIIMCOK cToJIOIOB KoMaHAbl SELECT 3a-
IIpoca MOXKET BKJIIOYATh TOJBKO OJHO
BBIpa)KeHUe WM Ha3BaHUe CTOJIOIA;

B CpaBHUBaeMble 3HAYEHNUs JOJDKHBI OTHO-
CHTBCS K OHOMY THITY TaHHBIX W OBITH
KOHBepTUpyeMbIMH (cM. pasnel «IIpeo6-
pasoBaHMe TUIIOB TAHHBIX C IOMOIIBIO
¢ynxnun CAST()» B rnase 5);

N CpaBHEHHS MOTYT OBITb 3aBUCHMBIMU
Y HEe3aBUCHMBIMU, 9TO 0OYCIOBJIEHO KOH-
kperHo#t CYB]I (cm. mpumedanne DBMS
B pasgene «OmIbTpanus CTPOK C IIOMO-
mpio npemnokenuss WHERE» riaBsr 4);

N 3ampoc NOJDKEH BO3BPAILATh OJHO 3HaUe-
Hue (pe3yIbTaT OMHOM CTPOKHU UK CTONO-
1a). 3ampoc, KOTOPBIN BO3BpaIllaeT He-
CKOJIPKO 3HAU€HUH, IPUBOMUT K OIITHOKE;

W eCJIM pe3yJIbTAT 3aIpoca COEPIKUT CTPO-
Ku co 3HaueHneM null, cpaBHeHMe mact
HEeBEPHBII pe3ysIbTar.

CJ10KHOCTD [IPY HATTUCAHUY STUX BbIPAsKEHUIH
3aKJII0YaeTCs B TOM, 9TOOBI 3aIIPOC BO3BPa-
IIajJ OJHO 3HaYeHHe. DTO NOCTUTAETCS He-
CKOJIbKAMU CIIOCOOaMM:

N [IpU UCIIOJb30BAHUM arperaTHoi (PyHK-
UM Ha HECTPYNIIUPOBaHHOU Tabiauire
BCeraa MOJyYIaeTcsi OfHO 3HadeHue (CM.
IJaBy 6);

N [P UCIOJIB30BAHUM OObEIMHEHNS C BHEIII-
HHM 3aI[IPOCOM, BKIIIOUAIOIINM (UIbTpa-
[UIO TI0 KJIIOYY, BCETIa MOTyYaeTcsl OfHO
3HAYEeHMUe.

CpaBHeHWe 3Ha4eHuii 3anpoca

B npennosxennu WHERE komaner SELECT Hane-
qaTanite WHERE test_expr op (subquery).

test_expr—arto 6yKBeHHoe 3Ha4YeHue, Ha3Ba-
HUe CTOJI0O1a, BEIPaXKeHHe WX 3aIIPOC, KOTO-
PBIA CYUTHIBAET OLHO 3HAYEHUE; 0P — OIlepa-
TOp cpaBHeHUs (=, <>, <, <=, > WU >=);
subquery — CKaJISIPHBIN 3alIpOC, KOTOPBINA BO3-
Bpalaetr ofuH CTonber U HU OJHOU WU
OIHY CTPOKY.

Eciu 3HaueHNe, CAMTaHHOE C IOMOIIIBIO 3aIIPO-
Ca, COOTBETCTBYET CPABHEHUIO C test_expr, pe-
3yJIbTAaT CPaBHEHUS OIIPENIEIIAETCA KaK NCTUH-
HBIN. Pe3ybpTaT onpenenseTcs Kak JIOKHbBIMH,
€CJIi 3HayeHUe 3alpoca He COOTBETCTBYET
CpaBHEHHIO. Pe3ynpTaT cpaBHEHU He OIIpe-
IieJIeH, eCJIM IOA3AIIPOC He BEPHYJI HA OIHOM
crpoku unu BepHy NULL.

IIpu ucnonbzoBanuu npemyiokeHust HAVING
CAHTAKCHUC UMEET TAKYIO K€ CTPYKTYPY:
HAVING test_expr op (subquery)

JIuctunr 8.23 mpoBepsieT pe3ysabTaT MPOCTO-
IO 3ampoca Ha COOTBETCTBUE CIIMCKY BCEX aB-
TOPOB, KOTOPBIE JKUBYT B ILITATE, ITe HAXOOUT-
csa usmarenbcrBo Tenterhooks Press. Takoe
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Jnetudr 8.23. 0T06pa3nTh CMCOK BCEX aBTOPOB,
KOTOPbIE XMBYT B LUTATE, [ HAXOANTCA N3[aTeNbCTBO
Tenterhooks. Pesynerar cm. Ha puc. 8.23

EN=————————— JINCTHHT §E§|
SELECT au_id, au_fname, au_lname, state
FROM authors
WHERE state =
(SELECT state
FROM publishers
WHERE ~ pub_name = ‘Tenterhooks
Press’);
au_id au_fname au_lname state
A03 Hallie Hull CA
A4 Klee Hull CA
AOB Kellsey CA

Puc. 8.23. Pe3ynbrat BbINOMHEHNA NUCTUHA 8.23

JInctudr 8.24. 0T06pa3nTb CNNCOK BCEX aBTOPOB,
KOTOPbIE XXMBYT B LUTATe, A6 HaX0AnuTCs
13aTenbCTBO XXX. Pe3ynbrar nokasaH Ha puc. 8.24

Ha3BaHUE UMeeT TOJIbKO OTHO U3MaTeIbCTBO,
nosromy npennokenure WHERE mongzamnpoca ra-
PaHTHUPYET, YTO OH BEPHET ONHO 3HAYECHUE.
Pe3ybTaT nCcnoHeHN IUCTUHTA TIOKA3aH Ha
puc. 8.23.

JIuctuHr 8.24 aHanoru4eH JIUCTUHTY 8.23, OT-
JIM9AeTCs JUINh Ha3BaHUEM H3[IaTeIbCTBA.
He cymecTtByer uzgarenabcTba XXX, IO3TOMY
II0/I3aIIPOC BO3BpaIllaeT IyCTYI0 TabuIuiy.
CpasHenmue BernonHsietcs ¢ NULL, BoT moye-
MY OKOHYATEJIbHBIN Pe3yJIbTaT IyCTOU (CM.
puc. 8.24).

Jluctuar 8.25 0TOOpaKaeT CIMCOK BCeX KHHT,
PO’k KOTOPBIX BBIIIIE CPETHETO YPOBHSL.
3ampocsl, paboTaroliue ¢ OrepaTopaMu Cpas-
HEHWsI, Y4CTO HCIIOIB3YIOT PYHKIUHU, ITO-
OBl CINTATH JUIIb OMHO 3HaUYeHUE. Pe3yih-
TaT UCHOJIHEHUs JINCTUHTA IIpefiCTaBIeH Ha
puc. 8.25.

Jinctuur 8.25. 0T06pa3uTh CMMCOK BCEX KHUT,
NPOAAXMN KOTOPbIX BbILLE CPEAHEro YPOBHS.
Pesynbrar cm. Ha puc. 8.25

EN=———— JIncTnur §E§|

fPe——"——"——nemnr——"——p

SELECT au_id,
FROM authors
WHERE state =

(SELECT state
FROM publishers
WHERE pub_name =

au_fname, au_lname, state

XXX

au_id au_fname au_lname state

Puc. 8.24. Peaynbrart BbINOMHEHNS NUCTUHa 8.24

SELECT title_id, sales

FROM titles

WHERE sales >
(SELECT AVG(sales)

FROM titles);

title_id sales
T05 201440
T07 1500200

Puc. 8.25. Peaynbrar BbinonHeHNs nuctunra 8.25
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YT0o6BI OTOOPA3UTH CIIMCOK aBTOPOB BCEX
KHUT, MPOJIa)KH KOTOPBIX BBIIIE CPefHEro
YpOBHsI, MBI H0oOaBUJIM K JUCTUHTY 8.25
BHyTpeHHee 0ObeuHeHre (CM. TUCTUHT 8.26
u puc. 8.26).

BcromauTe (CM. Ha9aIo 3TOM IIaBhI ), 9TO BbI
MOJKE€T€ MCII0JIb30BaTh MOA3ANPOC MPAKTH-
9eCKH B JIIOOOM MeCTe BBIPAKEHMUSI, IIO3TOMY

WHERE (subquery)

SIBJISIETCSI JOITY CTUMBIM BbIPpA’)KE€HUEM.

op (subquery)

JleBbIil IOA3ANPOC NODKEH CUYUTATH ONHO
3HadeHue. JIucTuHr 8.27 sKBUBaJICHTEH JIAC-
TUHTY 8.26, HO MBI yOpayu BHyTpeHHee 00b-
eMHEHNEe U 3aMEeHIUIM ero CIOKHBIM 3a-
IIPOCOM CJIeBa OT OIlepaTopa CpaBHeHHs. Pe-
3yJIbTAT UCIOJHEHUsI JINCTUHTA TOKa3aH Ha
puc. 8.27.

Bl MoskeTe BKIIIOUNTD npemioxerue GROUP BY
win HAVING B 3ampoc, eciii 3HaeTe, 4TO B pe-
3ysbTare 6yeT CINTaHO TOIBKO OHO 3HaYe-
aue. JIncruHr 8.28 1moka3bIBaeT CIIMCOK KHMUT,
IIeHBI Ha KOTOPbIE BbIIIE, 9eM Ha CaMyIO 10~
poryio 6uorpacuio. PesyapraT NCIIONHEHUS
JINCTUHTA IIPeZiCTaBjIeH Ha puc. 8.28.

JIuctuHr 8.29 ucnoinb3yeT 3apoc B IpeaIo-
sxeaun HAVING, 9T06BI OTOOPA3UTh CIUCOK
HU3[IaTeJIbCTB, CPeIHUE MMPOJaKU KOTOPBIX
BBIIIe OOIUX CPEeJHHUX NMpOmax. 3alpoc
CYUTBIBAET OJHO 3HaYeHHEe (CpemHee MJIs
BCeX MPOAaX). Pe3ynbraT UCIONHEHUS JIHC-
THHTA IIOKa3aH Ha puc. 8.29.

JIncrunr 8.30 UCIONb3yeT CIOXKHBIN 3aIpoc,
4TOOBI 0TOOPA3UTH CIIUCOK ABTOPOB, TOHO-
pap KOTOpBIX MeHbIIle, YeM CaMBII BBICO-
K1 TOHOpap JIF060T0 COaBTOpa KHUTH. BHer-
HUHJ 3aIIpOC BbIIEIAET CTpOoKH title_authors
(To ectb tal) omuy 3a mpyroii. [lomsampoc
paccuMTaeT CaMblil BBICOKHM TOHOpap AJiA
KaKIOW KHUTY Ha OCHOBAaHUHU BBII€JIEHHOU
o6JiacTu BHEIIHero 3ampoca. JI1s Kaxaoro

Juctunr 8.26. OT06pa3nTb C NOMOLLbIO
06beVHEHNs 1 3anpoca CNNCOK aBTOPOB BCEX KHUT,
NPOJAXW KOTOPbIX BbILIE CPEAHEr0 YPOBHS.
Pesynbrar nokasaH Ha puc. 8.26

SM=——————"— NUCTHHI

SELECT ta.au_id,
FROM titles t
INNER JOIN title_authors ta

ON ta.title_id = t.title_id
WHERE sales >
(SELECT AVG(sales)
FROM titles)
ORDER BY ta.au_id ASC,

ta.title_id

ta.title_id ASC;

au_id title_id
A02 T07
A04 T05
A04 T07

Puc. 8.26. Peaynbrar BbINoNHeHUs nuctuHra 8.26

Jinctuur 8.27. 0T06pa3nTb C NOMOLLBIO ABYX
3anpocoB CMNICOK aBTOPOB BCEX KHIAT, MPOAAXM
KOTOPbIX BbILLE CPEAHEro ypoBHA. Peaynbrar
CM. Ha puc. 8.27

SO=————— JIMCTHHI

SELECT au_id, title_id
FROM title_authors ta
WHERE

(SELECT AVG(sales)
FROM titles t
WHERE ta.title id = t.title_id)

>
(SELECT AVG(sales)

FROM titles)

ORDER BY au_id ASC,

title_id ASC;

au_id title_id
A02 T07
A04 T05
A04 T07

Puc. 8.27. PesynbTat BbiNONHEHWS NUCTUHIA 8.27
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JInctnur 8.28. 0T06pa3nNTb CIMCOK KHUT,
LIeHbI Ha KOTOPbIE BblLLE, YeM Ha Camyto JOporyo
6uorpacuto. Pesynsrar cM. Ha puc. 8.28

EN=—————— Nncrnur §E§|

SELECT title_id,
FROM titles
WHERE price >

(SELECT MAX(price)
FROM titles
GROUP BY type
HAVING type =

price

"biography’);

title_id price
T03 39.95
T13 29.99

Puc. 8.28. Pesynbtar BbINONHEHUS NucTuHra 8.28

Jinctndr 8.29. 0To6pa3nTb CMCOK M3ATENbCTB,
CpefHNe NPOJAXN KOTOPbIX BbILLE 06LLMX CPESHNX
npogax. Peaynbtar cm. Ha puc. 8.29

EN=—————————— JINCTHHT §E§|

ELECT pub_id,
FROM titles
GROUP BY pub_id
HAVING AVG(sales) >

(SELECT AVG(sales)
FROM titles);

AVG(sales) AS "AVG(sales)"

P03 506744.33
Puc. 8.29. Pe3ynbrat BbINOMHEHUS NMCTUHa 8.29

Bo3MoskHOTO 3Havenus tal CYB]] Boimon-
HsIeT MOA3AMIPOC U ITOMEIIAeT CTPOKY B pe-
3yJIbTAT IPHU YCJIOBUHU, 9YTO TOHOPAP aBTOPA
MEHBbIIle, 9eM 3alaHHBII MaKcuMyM. Pe-
3yJIbTAT UCIIOJHEHNS JINCTUHTA ITOKa3aH Ha
puc. 8.30.

JIuctunar 8.31 UCHONB3yeT CIOXHBIM IOJ-
3ampocC, YTOOBI CHIMUTHPOBATH MIPEIIIOKe-
Hue GROUP BY m oTOOpasuTh CHUCOK BCEX
KHUT, I[eHa Ha KOTOpbIe BBIIIIe, YeM CpefHsIs
IIeHa Ha KHUTU JAaHHOTO THHA. [IJIs KaXXIoro
Bo3MoykHOro 3HaveHust t1 CYB]] BeImoHs-
eT MOJ3aIIPOC U BKJIIOYAeT CTPOKY B Pe3yJIb-
TaT NPU yCJIIOBHUY, YTO I[eHA B 3TOU CTPOKe
60JIbIIe, YeM 3aTaHHBIN CPeIHUI YPOBEHb.
HeT He06X0OMUMOCTH TOYHO TPYHIIHUPOBATH

Jinctunr 8.30. OT06pa3nTb CNMCOK aBTOPOB, FOHOPAp
KOTOPbIX MEHbLLIE, YeM CaMblil BbICOKUIA rOHOpap
no6oro coasTopa KHuri. Peaynbtar cm. Ha puc. 8.30

EO=————— Nucinur §E§|

SELECT tatl.au_id, tal.title_id,
tal.royalty_share
FROM title_authors taf
WHERE tal.royalty_share <
(SELECT MAX(ta2.royalty_share)
FROM title_authors ta?2
WHERE tal.title_id = ta2.title_id);

au_id title_id royalty_share
AO4 T04 0.40
A03 711 0.30
A04 T11 0.30

Puc. 8.30. Pe3ynbTart BbINONHEHNS nnucTuHra 8.30
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pe3yJIbTaT IO TUINY KHUTHU, TaK KaK CTPOKH,
JJI1 KOTOPBIX paCCIUTBIBAETCA CpEAH AL II€HA,
3agaroTcs npemoxenneM WHERE mogzampoca.
PesyanaT UCIIOJIHCHUA JINCTUHTA IIOKA3aH Ha
puc. 8.31.

JIuctuHr 8.32 UCIONB3YET Ty JKe CTPYKTYPY,
910 ¥ TUCTUHT 8.31, 4T0OBI OTOOPA3UTH CIIU-
COK BCeX KHHT, ITPOJa’K! KOTOPBIX HIKE, €M
mpomaku becTcessiepa NAaHHOTO THIA. Pe-
3yJIbTAT UCIOJHEHH JIUCTUHTA IIPeNCTaBIeH
Ha puc. 8.32.

Jnctuur 8.31. OT06pa3nNTb CMMCOK BCEX KHUT, LigHa
Ha KOTOPbIE BbILLE, YeM CPeLHSAA LieHa Ha KHUM
[aHHOro Tuna. Peaynbrar cM. Ha puc. 8.31

Ecnn 3anpoc cymTbiBAET HECKONbKO CTPOK,
" Bbl MOXETE UCNOMb30BaTh KIHO4EBbIE CNOBA
ALL 1 ANY, 4TOGbI MI3MEHUTb ONepaTop cpas-
HEHUs, IM60 BBECTU 3aNpOC C MOMOLLbIO One-
patopa IN.

MySQL 4.0 n 6onee paHHUX BEPCUIA He MOJ-
JepX1BaeT NoA3anpockl. 3a JONONHUTENb-
HOWM MH(opMaLuei obpallaiTecs K npume-
yaHuio DBMS B pasgene «[TpuHumnbl pa6o-
Tbl C NOA3aNpoCamMu» paHee B 3TOI rnase.

ot

Jinctunr 8.32. 0T06pa3uTb CINCOK BCEX KHUT,
NPOLAXM KOTOPbIX HUXKE, YeM NpOAaxm bectcennepa
[AHHOr0 TUNa. Pe3ynbTart cM. Ha puc. 8.32

E=————"—— IIMCTHHT g@gl

Efl=—————— JIUCTHHI g@él

SELECT type, title_id,
FROM titles t1
WHERE price >

(SELECT AVG(t2.price)
FROM titles t2
WHERE t1.type = t2.type)
ORDER BY type ASC, title_id ASC;

price

type title_id price
biography T06 19.95
biography T07 23.95
children T09 13.95
history T13 29.99
psychology T04 12.99

Puc. 8.31. Pe3ynbrar BbINONHEHMs nucTuHra 8.31

SELECT type, title_id, sales
FROM titles t1
WHERE sales <
(SELECT MAX(sales)
FROM titles t2
WHERE t1.type = t2.type
AND sales IS NOT NULL)

ORDER BY type ASC, title id ASC:

type title_id sales
biography T06 11320
biography T12 100001
children T08 4095
history T01 566
history T02 9566
psychology T04 13001
psychology T11 94123

Puc. 8.32. Pe3ynbTat BbINONHEHNUS NUCTUHIA 8.32
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MpoBepka Ha BXO)XXAEHNE
BO MHOXXECTBO
¢ nomouybto oneparopa IN

B paspene «QmibTpanus ¢ IOMOIIBIO OIlepa-
Topa IN» B m1aBe 4 Bbl HayYMJINCh UCIOJb-
soBarb IN B mpemimokenun WHERE, 4TOOBI
CpaBHMBATh 3HaYeHUE, 3HAUEHNE B CTOJIOIE
WIN BBIpQ)KEHUE CO CIIMCKOM 3HauYeHUI. Brl
TaK)Xe MOYKeTe MCIIOIb30BATh 3aMPOC, YTOOBI
co3zaTh crnucok. IlepednciuM BaKHbIE ITa-
paMeTpsl IIpU HOpOBepKe Ha IpUHAIJIEK-
HOCTb 3Ha4YeHHSI MHOXXECTBY, IIpe[lCTaBI€H-
HOMY HOA3AIIPOCOM:

m N paboTaer co 3HaYEHUSIMHU B pe3yJIbTaTe
3aIpoca TaK JKe, KaK CO CIIMCKOM 3Hade-
Huit (cM. pasgen «OuabTpanus ¢ IoMo-
mpio onepatopa IN» B riiase 4);

B 3aIIPOC MOXET OBITh IIPOCTHIM HJIH CJIOXK-
uHbIM (cM. pasgen «IIpocThie U CIIOXKHBIE
3aIpoChl» paHee B ITOI IT1aBe);

B CIKUCOK CTONOImOB KomaHabl SELECT 3a-
[IPOCa MOYKET BKJIIOYATh TOJBKO OIHO BbI-
pakeHue WM Ha3BaHUE CTONONA;

B CpaBHUBaeMble 3HAYEHUsI NOJDKHBI OTHO-
CHTBCS K OHOMY THITY TaHHBIX W OBITH
KOHBepTUpyeMbIME (cM. paszesn «I1peob-
pasoBaHMe TUIIOB IAHHBIX C MIOMOILIBIO
¢ynkuuu CAST()» B ri1aBe 5);

W CpaBHEHUs MOTYT OBITh 3aBUCUMBIMU U He-
3aBUCUMBIMU, cMOTps Kakyo CYB]I BB
ucnoib3yere (cM. npumedanue DBMS B
paspeine « PUIBTPAaLUA CTPOK C IOMOIIBIO
mpennoxenuss WHERE» B riase 4);

B 3ampoc IOJUKEH CYUTATh OIHO 3HAYEHHE
(pe3ynbTaT OMHOIM CTPOKY WU CTOJIOIIA).
3ampoc, KOTOPBIl CYUTHIBAET HECKOIBKO
3HAYEHUIT, IIPUBOIUT K OIIUOKe;

B BBl HE MOXKETE HCIIOJIb30BaTh OIIEPATOpP
NOT IN, 9TO6BI IPOBEPUTDb HA OTCYTCTBUE
3HaveHUs B cnucke. Ecim BoI 3amapute NOT
IN, CYB]] 6ymer BBITIONHATH [EHUCTBUE,
ykaszaHHOe B KomaHzie SQL, npu yciosuw,
4TO B pe3yjbTaTe 3alpoca HET COOTBET-
CTBYIOILIETO 3HAUEHUS.

lMpoBepka Ha BXOXAEHUE 3HAYEHUA
BO MHOXECTBO

B mpennmoxxenun WHERE xomanmsr SELECT
Hanevataiite WHERE test_expr [NOT] IN (sub-
query).

test_expr—ato 6yKBeHHOe 3HAUCHNE, Ha3Ba-
HHe CTOJIONA, BRIPaKEHHe MM 3a1IPOC, KOTO-
PbIi BO3BpalllaeT 3HaYeHue; subquery — 3a-
IPOC, KOTOPBIM CYUTBIBAET ONHWH CTONOGeI]
1 J11060€ KOJTMIeCTBO CTPOK.

Ecnu 3HadeHue test_expr paBHO IIIO60MY
3HAYEHUIO, IOJIYyYEHHOMY C IIOMOIILIO 3a-
mpoca, yciaosue IN 3amaercsa Kak UCTUHHOE.
VYenosue IN 3amaeTcs Kak JIOXKHOE, €CIIU Pe3yIlb-
TaT 3allpoca IIyCTOH, HM OJHa CTPOKa
B pe3yJIbTaTe 3aIIpoca He COOTBETCTBYET test_-
©xpr AN eCJIA BCe 3HAYE€HUA B Pe3yJIbTaTe 3a-
ripoca paBHbI NULL. UToOBI HHBEPTUPOBATB pe-
3YyJIbTaT yCI0BHS, YKakuTe NOT.

ITpennoxenue HAVING nMeeT TakyIo ske CTPyK-
Typy: HAVING test_expr [NOT] (subquery).

JIuctunr 8.33 oTOOpakaeT CIMCOK BCeX U3Jia-
TeJIbCTB, KOTOpPbIe OmybankoBaau 6uorpa-
¢pun. CYB]I BeInONIHSIET 9Ty KOMAHAy B IBa
srana. CHavasia BHYTPEHHHUH 3aIIPOC CIUTHI-
BaeT HH(POpManUIo 060 BCeX U3aTeIbCTBAX,
KOTOpBIe omybiaukoBanu 6uorpadpuu (P01
u P03). 3atem CYB]l moMmelaer 5Tu 3Ha-
YeHUs BO BHEIIHUI 3aIIpOC, KOTOPBIN Hal-
IeT UMeHa B COOTBETCTBHUH ¢ HHQOpMaIyei
B Tabmuie publishers. Pesyaprat ucnonte-
HU JIMCTUHTA [I0Ka3aH Ha puc. 8.33.
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[TponemMoHCTpUpYeM Bepcuto nucTunra 8.33  JiucTur 8.33. 0T06pasuTs Cnncok Bcex
C MICITOJIb30BAHIEM OObeIIHEeHIS: 130aTeNbCTB, KOTOPbIE 0ny6nnKoBanu 6uorpaguu.
SELECT DISTINGT pub_name Pesynbrat nokasaH Ha puc. 8.33

FROM publishers p Eljgmmﬂmr
INNER JOIN titles t
ON p.pub_id = t.pub_id SELECT pub_name

FROM publishers

AND type = ‘biography’;
g WHERE pub_id IN

JluctuHr 8.34 3KBUBaJIEHTEH JIUCTUHTY 8.33, (SELECT pub_id
TOJIbKO OH Hcmonb3yer NOT IN, 9To6br OTO- FROM Uﬂgs
6pasuTh CIUCOK BCEX U3ATENBCTB, KOTOPBIE WHERE type = ‘biography');

He my6aukoBanu 6uorpacduun. Pesynprar

HCIIOJTHEHHUs JINCTUHTA CM. Ha puc. 8.34. Ko-

MaHJa, IpelCTaBJIeHHas B 9TOM JINCTUHTe, He  pub_name

MOXeT OBITh KOHBEPTHPOBaHA B 00beguHe- .~~~ ""°°~
HUe. AHaTOTUIHOE OO BeIMHEH e UMeeT IPY-
roe 3HadYeHHe — 0TOOpaXKaeT CIMCOK BCEX U3-
[ATeJIbCTB, KOTOPbIE OIy6IMKOBaIN KaKyIo-
60 KHUTY, HO He 6rorpadrro.

Abatis Publishers
Schadenfreude Press

Puc. 8.33. Pe3ynbTar BbINONHeHNUs nuctuHra 8.33

Juctunr 8.34. 0To6pasuThL CNUCOK BCEX
130aTeNbCTB, KOTOPbIE HE 0NYy6IIMKOBANN
6uorpadouu. Peaynbtat cm. Ha puc. 8.34

SO=————— JINCTHHI

SELECT pub_name
FROM publishers
WHERE pub_id NOT 1IN
(SELECT pub_id
FROM titles
WHERE type = ‘'biography’);

pub_name

Core Dump Books
Tenterhooks Press

Puc. 8.34. Peaynetar BbinonHeHus nuctuura 8.34
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Juctunr 8.35. 0To6pasuTh CNNCOK BCEX aBTOPOB,
KOTOPble He Hanucanm HU OAHOI KHUrK. Peaynsrat
MOKa3aH Ha puc. 8.35

JIMCTHHI ="——————H

SELECT au_id,
FROM authors
WHERE au_id NOT 1IN

(SELECT au_id
FROM title_authors);

au_fname, au_lname

AO7 Paddy

0'Furniture

Puc. 8.35. PesynbTar BbiNnonHeHUs nuctuHra 8.35

JInctnur 8.36. OT06pa3mTb CNNCOK BCEX aBTOPOB,
KOTOpble ONy6NKOBaNM KHUMM B U3aatenbcTee PO3.
Pesynbrar cm. Ha puc. 8.36

JIMCTHHI §E§|

SELECT DISTINCT a.au_id, au_fname,
F ROM title_authors ta
INNER JOIN authors a
ON ta.au_id = a.au_id
WHERE title_id 1IN
(SELECT title_id
FROM titles

au_lname

WHERE pub_id = "P03");
au_id au_fname au_lname
AO1 Sarah Buchman
A02 Wendy Heydemark
A04 Klee Hull

Puc. 8.36. Peaynbrar BbINOMHEHUS nMCTUHra 8.36

JInctuHr 8.35 5KBUBAJIEHTEH JIUCTUHTY 7.31
B IjJaBe 7, TOJIBKO OH MCIIOJB3YeT 3aIIpPoC
BMECTO BHEIIIHETO 0ObeJUHEHUS, YTOOBI
0TOOPA3UTh CIIUCOK BCEX ABTOPOB, KOTOPBIE
He HaIliCcaJId HU OJHOM KHUTH (B TOM YHCIIe
B COaBTOPCTBE). Pe3ynbTaT NCIIOTHEHUS JIHIC-
THUHTA CM. Ha puc. 8.35.

Jluctunr 8.36 0TOOpaskaeT BCex aBTOPOB, KOTO-
Ppble Oy OJINKOBAJIN KHUTH B U3aTenbCcTBe P03
(Schadenfreude Press). O6bennaeHne ¢ Tabu-
el authors Heo6XomUMO, YTOOBI BKIIOYUTD
WMeHa aBTOPOB (He TOJBKO MH(POPMAIUIO
0 HUX) B Pe3yJIbTaT. Pe3yapTaT NCIIOTHEHUS
JINCTUHTA NIPeCTaBjIeH Ha puc. 8.36.

3ampoc MOKeT BKITIOYATh OJMH YUIA HECKOJIb~
Ko nopsanpocos. B iuctunre 8.37 npuseneH
CHHUCOK aBTOPOB, KOTOpPbIE€ y4acTBOBAIHU
B HANIMCAHUM XOTsI OB OmHON Guorpadum.
CaMbli1 IITy6OKHI 3aIIpOC CYUTBHIBAET 3aro-
noBku T06, T07, T10 u T12. CYB]] o6pabaTsI-
BaeT 3aIIpoc Ha 60JIee BBICOKOM YPOBHE C 110~
MOIIbIO DAaHHBIX 06 J9TUX KHHUIaX W BbIOACT
nHopmanuio 06 aBropax. Hakorerr, 3arrpoc
CaMOTO BBICOKOTO YPOBHS UCIIOJIb3yeT WH-
dopmanuio 06 aBTOpax, 4TOO6BI HANTH UX
HMMCECHA. PesyanaT HCIIOJIHEHUA JIUCTHUHTA
IpencTaBieH Ha puc. 8.37.
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Ecnu BBl pasmerijaere 3anpoc Ha OOJIBIITIOM
KOJIMYECTBE YPOBHEM, OTO YCIOXKHSET BBI-
IIOJTHeHNe KOMAaHAbI. Yale Bcero Ipoire
Hpeo6pa30BaTb 3ampoc B coeguHenue. [1pu-
BeJleM BapUaHT JIUCTUHTA §8.37 C UCIIOJIb30Ba~
HUEM COCIUHEHUS:
SELECT DISTINCT a.au_id,
FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id
INNER JOIN titles t
ON t.title_id = ta.title_id
WHERE type = ‘"Dbiography’;

au_fname, au_lname

JTuctunr 8.38 orobparkaeT CIIUCOK COABTO-
pos (au_order > 1), koTopsle >xuByT B Kanu-
¢opuuu u nomyyaror menee 50% rouopapa
3a KHUTY. Pe3ysbTaT NCIIOTHEHNS TUCTHHTA
npencrasiieH Ha puc. 8.38. IlokakeMm Bapu-
aHT nuctuHra 8.38 ¢ uCnoab30BaHNEM 00be-
IVHEHSL:

SELECT DISTINCT a.au_id,
FROM authors a
INNER JOIN title_authors ta

ON a.au_id = ta.au_id
WHERE state = 'CA’

AND royalty_share < 0.5
AND au_order > 1;

au_fname, au_lname

Jinctuur 8.37. 0T06pa3nTb CANCOK BCEX aBTOPOB,
KOTOpble Y4aCTBOBANN B HANUCAHWUK XOTS 6bl OHON
6uorpacpuu. Pesynbrat cM. Ha puc. 8.37

SA=——————— Nwcinnr §E§|

SELECT au_id, au_fname,
FROM authors
WHERE au_id 1IN
(SELECT au_id
FROM title_authors
WHERE title_id IN
(SELECT title_id
FROM titles

au_lname

WHERE type = ‘biography’));
au_id au_fname au_lname
AO2 Wendy Heydemark
A04 Klee Hull

Puc. 8.37. PesynbTar BbiNonHeHus nuctuHra 8.37

Jinctuur 8.38. 0T06pasuTL CAMCOK COABTOPOB,
KOTOPbIE XXMBYT B KanuopHUu 1 nony4aioT MeHee
50% roHopapa 3a KHury. Peaynbrar cm. Ha puc. 8.38

Si=———————————— Incimir=————|

SELECT au_id,
FROM authors
WHERE state = 'CA’

AND au_id IN
(SELECT au_id
FROM title_authors
WHERE royalty_share < 0.5
AND au_order > 1);

au_fname, au_lname

au_id au_fname au_lname
AO3 Hallie Hull
A04 Klee Hull

Puc. 8.38. Pe3ynbTat BbINONHEHNs nucTuHra 8.38
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Juctunr 8.39. 0T06pa3nTb CNIMCOK COABTOPOB KHUTHA.
Pesynbrat nokasaH Ha puc. 8.39

=——————JIMCTHHI =——————"I

SELECT au_id, au_fname,
FROM authors a
WHERE au_id IN
(SELECT au_id
FROM title_authors

au_lname

WHERE royalty_share < 1.0);
au_id au_fname au_lname
A02 Wandy Heydemark
AO3 Hallie Hull
A04 Klee Hull
AO6 Kellsey

Puc. 8.39. Peaynbrar BbINOMHEHUS nMcTMHra 8.39

Jinctnur 8.40. OTo6pa3nTb CNMCOK aBTOPOB,
Y KOTOPbIX HET CO0aBTOPOB. Pe3ynbTar cM. Ha puc. 8.40

EN=————— JIncTuur §E§|

SELECT a.au_id,
FROM authors a
WHERE 1.0 IN

(SELECT royalty_share
FROM title_authors ta
WHERE ta.au_id = a.au_id);

au_fname, au_lname

au_id au_fname au_lname
AO1 Sarah Buchman
AO2 Wendy Heydemark
A04 Klee Hull

A0S Christian Kells

AO6 Kellsey

Puc. 8.40. PesynbTat BbiNnoNHeHWs nuctudra 8.40

Jluctunr 8.39 oTo6pakaeT CIUCOK COABTO-
poB KHUTHU. UTOOBI OIPENENUTh, ABISIETCS
¥ KOHKPEeTHOE JINIIO0 COaBTOPOM KHUTH,
IIpoBepsieTCsl ero roHopap 3a kHury. Ecam
roHopap MeHsbIre 100% (1.0), To 3TO COaB-
TOp, B IPOTUBHOM CJIy4ae — y aBTOpa HeT
COaBTOPOB. Pe3ysbTaT NCIIOTHEHUS TUCTHH-
ra cM. Ha puc. 8.39.

JIuctuar 8.40 UCIIONIB3YeT CI0KHBIN 3aIIpOoC,
9TOOBI 0OTOOPA3UTH CIIUCOK aBTOPOB, ¥ KOTO-
PBIX HET COaBTOPOB (TO €CTbh TeX aBTOPOB,
KOTOpBIe moTyunnu 3a kuury 100% (1.0) ro-
HOpapa). Pe3ysbraT MCIOTHEHUS JTHCTHHTA
cMm. Ha puc. 8.40. CYDB]] cumraer Kaxnpyio
CTPOKY B TabJIuIIe BHEIITHETO 3arpoca authors
KaK BapUaHT IJIS BKIIOYECHUS B Pe3yibTar.
Korga CYB]l mposepsieT mepByIO CTPOKY
B authors, oHa 3aiaeT KOPPEJILIUOHHYIO IIe-
peMeHHYIO a.au_1id kak paBayto A01 (Sarah
Buchmann) u nopcrasiisieT 3T0 3HaYeHHUE BO
BHYTpPEHHUII 3a11pOC:
SELECT royalty_share
FROM title_authors ta
WHERE ta.au_id = "AO01";

Brayrpennuit 3anpoc Bbigaer 1.0, mo3TOMY
BHEIIHUU 3aIIPOC IPUHUMAET CJIEHYIOLINI
BUJI;

SELECT a.au_id, au_fname,

FROM authors a
WHERE 1.0 IN (1.0)

au_lname

Ycnosue WHERE uctuaHO, moatomy asTop A01
BKJIIOYaeTcs B pedynbrar. CYDB/] moBTOpsier
9Ty IPOLENYPY IJIS BCeX aBTOPOB (CM. pas-
nen «IIpocThle U CJI0’KHBIE 3aIIPOCBI» paHee
B OTOM IJIaBe).
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JIuctunr 8.41 otobpakaeT CIIUCOK aBTOPOB,
KOTOpbIe HAaNlUCaIl KHUTYA KaK B COaBTOP-
CTBe, TAK M CAMOCTOSTEJIbHO. BHyTpeHHMIt
3aIpoC CYUTHIBAaeT MHMOPMAINUIO 06 aBTO-
pax, y KOTOPBIX HET COaBTOPOB, & BHEIIIHUI
3aIIPOC CPaBHUBAET 3Ty HHQPOPMAIIHIO C UH-
¢opmarueit o coaBropax. PesyapTaT HCIION-
HEHUS JINCTAHTA II0Ka3aH Ha puc. 8.41.

MosxHo mepenucaTh TUCTUHT 8.41 B Bume
obbenuHenus: win nepecedenus. [Ipusemem
BapuaHT JUCTUHTA §8.4]1 ¢ UCHOIb30BaHUEM
00beqUHEHN:

SELECT DISTINCT a.au_id,

FROM authors a
INNER JOIN title_authors tat

au_fname, au_lname

ON a.au_id = tal.au_id
INNER JOIN title_authors ta?2
ON a.au_id = ta2.au_id

WHERE tal.royalty_share < 1.0

AND ta2.royalty_share = 1.0;
ITpomeMoHCTpUpyeM BapUaHT JINCTUHTA 8.41
C UCIIOJIb30BaHUEM ITepeceIeHus (CM. pasmen

«ITorck OOIIHX CTPOK € TTOMOIIIBIO KOMaH/IbI
INTERSECT» B ri1aBe 7):

SELECT DISTINCT a.au_id, au_fname, au_lname
FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id
WHERE ta.royalty_share < 1.0
INTERSECT
SELECT DISTINCT a.au_id, au_fname, au_lname

FROM authors a

INNER JOIN title_authors ta
ON a.au_id = ta.au_id

WHERE ta.royalty_share = 1.0;

Juctunr 8.41. OT06pa3MTh CNMCOK aBTOP

0B,

KOTOpbIe Hanncann KHAT Kak B COaBTOPCTBE,

TaK U CaMoCTOATENbHO. Pe3ynbTar cM. Ha

puc. 8.41

=0 JIHCTHHT

SELECT
au_lname
FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id
WHERE ta.royalty_share < 1.0
AND a.au_id IN
(SELECT a.au_id
FROM authors a

DISTINCT  a.au_id,

ON a.au_id = ta.au_id

AND ta.royalty_share =

au_id au_fname au_lname
A02 Wendy Heydemark
A04 Klee Hull

A06 Kellsey

Puc. 8.41. Pe3ynbtar BbINOMHEHUS IMCTUH

au_fname,

INNER JOIN title_authors ta

1.0);

ra 8.41
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Juctunr 8.42. 0TO6PA3NTL TUNbI KHUT, JInctunr 8.42 UCoNb3yeT CI0KHBIN 3a1Ipoc,
KOTOpbIe Gbl11 ONY6IMKOBaHBI HECKOJIbKUMN 9TOOBI OTOOPA3UTh THUIIBI KHUT, KOTODbIE
n3parenscTeamu. Pesynbrar cm. Ha puc. 8.42 6BITH OIy6IMKOBAHBI HECKOIBKIMHU H371a-

TeJIbCTBaMU. Pe3yJIbTaT ucoIHeHUs TUCTHUH-
ra rokasaH Ha puc. 8.42. ITpuBenem BapuaHT
nucTUHTa 8.42 ¢ UCIIOIB30BAaHUEM CAMOCTOSI-
TeJIbHOTO OOBEeNUHEHNST:

I§D§ JIMCTHHI ="——————H

SELECT DISTINCT t1.type
FROM titles t1
WHERE t1.type IN
FROM titles t2 FROM titles t1

WHERE t1.pub_id <> t2.pub_id): INNER JOIN titles t2
ON t1.type = t2.type

AND t1.pub_id <> t2.pub_id;

type Onepatop IN GKBUBANEHTEH KNOYEBOMY Crio-
biography " BY ANY (cM. pasfen «CpaBHeHWe HeKOTOPbIX
history 3HAYeHWil 3aNpoca C MOMOLLBIO KITHYEBOTO

cnosa ANY» fanee B 3T0il rnase).
Puc. 8.42. Pe3ynbrar BbINOMHEHNS NUCTUHIA 8.42

Onepatop NOT IN SKBMBANEHTEH BbIPAXKEHUIO
" <> ALL (He <> ANY) (cm. pasgen «CpaBHe-
HWE BCEX 3HA4YeHWA 3anpoca C NOMOLLbO
Knoyesoro cnosa ALL» fjanee B 310N rnase).
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MySQL 4.0 n 6onee paHHUX BEPCUA He NoA-
JepXu1BaeT noA3anpockl. 3a A0NOAHUTENbHOI
uHopmaumen 06paLlainTeck K NPpUMeHaHno
DBMS B pasgene «[puHUmMnbl paboTbl ¢ NOA-
3anpocamu» paHee B 3TOil rnase.

Y1066l 3anycTutb nuctuHr 8.41 B Microsoft
Access, HaneyaTaiTe:

SELECT DISTINCT a.au_id, au_fname,
au_lname
FROM (authors AS a
INNER JOIN title_authors AS tai
ON a.au_id = tal.au_id)
INNER JOIN title_authors AS ta2
ON a.au_id = ta2.au_id
WHERE tal.royalty_share < 1.0
AND ta2.royalty_share = 1.0;
B PostgreSQL Bam cnegyet KOHBEpTUPOBATb
yucna C nnaeatoLLeit 3ansiTol B NINCTUHrax
8.38-8.41 B DECIMAL (cm. pasgen «[lpeo6-
pa30BaHNe TUMOB AaHHbIX C MOMOLLbI (DYHK-
uum CAST()» B rnase 5). YT06bl 3anycTuTb
nuctuirn 8.38-8.41 B PostgreSQL, namenute
yucna ¢ Nnasaiollen 3angaToil CreayroLum
o6pasom (nucTuHr 8.38):

CAST (0.5 AS DECIMAL)
(mmetunr 8.39):
CAST (1.0 AS DECIMAL)
(nmcTmHr 8.40):
CAST (1.0 AS DECIMAL)
(mmetunr 8.41):

CAST (1.0 AS DECIMAL) (B fBYX MecCTax)
HekoTopbie CYBJ] n03BONSIOT 0HOBPEMEHHO
TECTUPOBATL HECKOMbKO 3HAYEHWIi C NCNOMb-
30BaHNEM CreflytoLien CTPYKTYpbI:
SELECT columns
FROM tablel
WHERE (col?, col2, .., coIN) 1IN
(SELECT colA, colB, .., colIN
FROM table2);

BbipaeHune crnesa o1 IN — 370 CNCOK CTONG-
LI0B B Tabnmue tablel. 3anpoc CHMTLIBAET TO
KOnM4ecTBO CTONGLIOB, KOTOPOE €CTb B CMC-
Kke. CYB/[] cpaBHWBaET 3Ha4eHNs B COOTBETCTBY-
owumx ctonéuax. Hanpumep, cnefyloLui
3anpoc pa6otaet B Oracle n PostgreSQL:

SELECT au_id, city, state
FROM authors
WHERE (city, state) 1IN
(SELECT city, state
FROM publishers);

B pesynbTare BbINOHEHWS 3anpoca nosie/s-
TCA CMUCOK aBTOPOB, KOTOPbIE XUBYT B rO-
pofie U LWTaTe, e HAXOAUTCS ONpezeneHHoe
N30aTeNbCTBO:

au_id city state
A03 San Francisco CA
AO4 San Francisco CA

A0S New York NY
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cpaBHeH“e BCeX 3Ha||e||“ﬁ Tabnuua 8.2. BoipaxxeHus, 3KBUBaNeHTHble ALL

3a"poca C noMoLwbHO BbipaxeHue ALL  ®yHKuuA cTon6ua
K"mquoro cnona AI_I_ < ALL (subquery) < MIN (subquery values)
> ALL (subquery) > MAX (subquery values)

Bel MOyKeTe MCII0JIb30BaTh KIIFOUYEBOE CIIOBO
ALL, 9TO6BI OIIpeneNnuTh, MEHbIIIe UK 60JIb-
11Ie 3HaY€HUE, YeM BCE 3HAYECHUS B PE3yJIbTa-
Te 3ampoca. [lepeuncanM BaskHbIe TapaMeT-
PBI [JId 3aIIpOCOB, KOTOPBIE€ HCIIOJIL3YIOT
KJIF0YeBOe CII0BO ALL:

B ALL u3MeHsIeT OIlepaToOp CPAaBHEHUS B TECTE
3a1poca ¥ COIPOBOXKIAET €r0 OIlepaTopa-
MH =, <>, <, <=, > Wwin >= (CM. pasfen
«CpaBHeHHE 3HAaYeHMH, BO3BPaIllaeMbIX
IOJ3aIIPOCOM, C UCIIOIb30BAaHUEM OIlepa-
TOPOB CpPaBHEHMUsI» paHee B 9TOH IJIaBe);

B KOMOWHAIUsSI OIepaTopa CPaBHEHUS U
KJII049eBOro cjioBa ALL coobmaer CYB]I,
KaK IPUMEHHUTH TeCT CPaBHEHUS KO BCEM
3HaYeHUsIM, KOTOpbIe CIUTal 3ampoc. Ha-
npuMep, < ALL o603HadaeT, YTO CpaBHe-
HUe NOJDKHO OBITh MEHbIIle, YeM JII060e
3HaYeHUe B pe3yibTaTe 3ampoca, > ALL —
CpaBHeHUeE [OJDKHO OBITH OOJIbIIE, YeM
moboe 3HaYCHNE B pe3yJIbTaTe 3aIllpoca;

B eciau ALL ucnionb3yercs ¢ oneparopamMu <,
<=, > WU >=, CpaBHEHUE JKBUBAJIEHTHO
pacyeTy MaKCUMaJIbHOTO I MAHUMAJIb-
HOTO 3HA4YeHUs B pe3yJbTaTe 3alpoca.
<ALL roBOpHUT O TOM, YTO 3HaY€HNE MEHb-
111e, 1eM JI060e Ipyroe 3HaYeHre B 3aIpo-
e, TO €CTb MEeHbIIIe MUHMMAaJIbHOI'O 3Ha4e-
HUs; > ALL — 60JIbIIe MAaKCUMaJIBHOTO 3Ha-
yenwust. B Tab6i1. 8.2 mepedncieHbl 9KBUBa-
JICHTHBIE BbIpaXeHUs ALL u ¢yHKIHH
mist pabotel co cronbuamu. B mucTun-
re 8.45 MBI IIOKaXXEM, KaK 3aMEHUTD 3aIIPOC
> ALL ¢ momorrbio MAX ();

cpaBHeHUe = ALL BO3MOJKHO, HO UCIIOJIb-
3yeTcst HedacTo. = ALL Bcerna 6ymeT J10k-
HBIM YCJIOBHEM, TOJIBKO €CJIM BCE 3Haye-
HUs, C4UTAHHbBIE 3aIIPOCOM, HEe U E€HTUY-
HbI (M He PaBHBI 3HAYCHUIO IIPHU TECTHU-
pOBAHUN);

3aIPOC MOKET OBITH IPOCTHIM HJIH CIIOXK-
HbIM (cM. pasgen «IIpocTele U cIOXKHBIE
3aIpOoChl» paHee B 9TOY IJIaBe);

CIUCOK cTONOI0B KOoMaHabl SELECT 3a-
IIpOCa MOKeT BKJIIOYATh TOJILKO OJHO BbI-
pakeHVe WK Ha3BaHHe CTOIONa;

CpaBHUBaeMble 3HAYEHUS JOJUKHBI OTHO-
CHUTBHCS K OTHOMY THITY TAHHBIX WU OBITH
KOHBepTupyeMbIMH (cM. pasnen «[1peob-
pasoBaHMe TUIOB JAHHBIX C IIOMOIIBIO
dyukuu CAST()» B rase 5);

CpPaBHEHHUSI MOTYT OBITh 3aBUCHMBIMHU
Y HEe3aBUCUMBIMHU, 3TO 0OYCIOBIEHO KOH-
kpetHoit CYB]I (cm. npumedanne DBMS
B pasznese «PUIBTPAIHS CTPOK € IOMO-
pto npenaoxernss WHERE» riaBoI 4);

3aIIPOC [OJDKEH CYUTATh OHO 3HAUEHME
(pesynpTaT OMHOM CTPOKHU WU CTONOIA).
3ampoc, KOTOPHII CIUTHIBAET HECKOJIBKO
3HAYEHWIA, IPUBOMIUT K OIIUOKE;

€CJIM Pe3yJbTaT 3alIpOCa He CYUTHIBAET
CTPOKH, yciI0BHE ALL CTAHOBUTCA UCTUH-
HBIM.
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CpaBHeHHe BCEX 3Ha4eHuii 3anpoca

B npennosxernnu WHERE xomaums! SELECT Harte-
qaTauTe:

WHERE test_expr op ALL (subquery)

test_expr — aTo 6yKBeHH06 3Ha4YeHue, Ha-
3BaHMe CTOJOIA, BhIpaskeHNWe WX 3aIpPoc,
KOTOPBIA CYUTBHIBAET OJSHO 3HAaYeHUE; 0P —
omepaTop cpaBHeHUs (=, <>, <, <=, > WA
>=); subquery — CKaJSIPHBII 3aPOC, KOTO-
PBII CIUTHIBACT OfUH CTOJIOELI.

Ecnu Bce 3HaYeHNs, CAUTAHHbIE C IOMOIIIBIO
3ampoca, COOTBETCTBYIOT YCJIOBUIO ALL nian
pesyIbTaT 3ampoca mycToil (MMeeT CTPOKU
C HYJISIMH), yCstoBre ALL 3amaeTcst Kak HCTHH-
Hoe. YcioBue ALL 3aiaeTcst Kak JIOKHOe, eClIn
Kakoe-1u60 (XoTs ObI OHO) 3HAYEHUE 3all-
poca He COOTBETCTBYET YCJIOBUIO ALL mian
ecyu J1060e 3HaYeHUe 3aIIpoca PaBHO HYIIIO.

[Tpennoxenue HAVING nMeeT TakyIo ske CTPyK-
Typy: HAVING test_exprop ALL (subquery).

Jluctunr 8.43 oTo6paXkaeT CIMCOK BCEX aBTO-
POB, KOTOPBIE )KUBYT B TOPOJIE, Ile HET HU Of-
HOTO MU3[aTeJIbCTBA. BHYyTpeHHUI 3ampoc Ha-
XOIUT BCE TOPOJia, B KOTOPBIX €CTh U3/IaTellb-
CTBa, a BHEIIHUH 3alIpOC CPaBHUBAET TOPOTI,
B KOTOPOM JKHBET KayKIbIi aBTOP, C TOPOJlaMU,
B KOTOPBIX €CTh U3aTebCTBa. Pesynbrar uc-
TIOJIHEHHU JIMCTUHTA CM. Ha puc. 8.43.

BbI Mokere ncrionb3osaTh NOT IN, 9TOOBI 110-
BTOPUTD JIUCTUHT 8.43:

SELECT au_id,
FROM authors
WHERE city NOT 1IN

(SELECT city FROM publishers);

au_lname, au_fname, city

Jiuctuur 8.43. OT06pa3nTb CNMCOK aBTOPOB,
KOTOPbIE XXMBYT B rOPOAE, A€ HET HN OAHOr0
13[atensCcTBa. Pesynbrar nokasaH Ha puc. 8.43

ERE———"—"roa0c—=nuownr
SELECT au_id, au_lname, au_fname, city

FROM authors

WHERE city <> ALL

(SELECT city
FROM publishers);

au_id au_lname au_fname city
AO1 Buchman Sarah Bronx
A02 Heydemark Wendy Boulder
AOB Kellsey Palo Alto
AO7 0'Furniture Paddy Sarasota

Puc. 8.43. Pe3ynbTaTt BbINOMHEHNS NUCTUHIA 8.43




CpaBHeHMe BCeX 3HA4eHWiA 3anpoca ¢ NOMOLLbI0 Kntovesoro cnosa ALL | 335

Jinctnur 8.44. 0T06pa3nTb CNUCOK KHUT

(He 6morpadpuit), LeHa KOTOPbIX MeHbLLE, YeM LieHa
6uorpacomit. Pesynbrat nokasaH Ha puc. 8.44
EN=——————— NMGTHHT §E§|

SELECT title_id, title_name
FROM titles
WHERE type <> ’'biography’

AND price < ALL
(SELECT price
FROM titles
WHERE type = ‘"biography’
AND price IS NOT NULL);

title_id title_name

T05 Echange of Platitudes

T08 Just Wait Until After School
T Perhaps It's a Gladular Problem

Puc. 8.44. Pe3ynbTar BbinonHeHus nuctudra 8.44

Juctunr 8.45. 0T06pa3nTb CINCOK KHUT, KOTOPbIE
NPOSAITCA NyHLLE, YEM KHUMM, HAaNWUCaHHbIE aBTOPOM
AOG (B TOM 4uCne B COABTOPCTBE). Pesynbrar

CM. Ha puc. 8.45

Ell=—=—————— JIUCTHHT EEEI
SELECT title_id,
FROM titles

WHERE sales > ALL
(SELECT sales
FROM title_authors ta
INNER JOIN titles t
ON t.title id = ta.title_id
WHERE ta.au_id = 'A06"
AND sales IS NOT NULL);

title_name

title_id title_name

T05 Exchange of Platitudes
T07 I Blame My Mother

T12 Spontaneous, Not Annoying

Puc. 8.45. Pe3ynbTar BbiNonHeHus nuctuHra 8.45

JIuctunr 8.44 oToOpakaeT CIUCOK BCEX KHUT
(He 6morpacdwmit), 1eHa KOTOPBIX MeEHbIIIE,
geM IieHa Guorpacdwmit. BHyTperHwmit 3ampoc
HAXOJUT BCe I[eHbl Ha buorpadun. Brerramit
3aIIpOC HAXOAWUT CaMylo HU3KYIO ILIeHy B
CIINICKe ¥ OIIpeliesisieT, JellleBlie JIU Jpyrue
KHUTY. Pe3yIbTaT NCIIOTHEHNUS JINCTUHTA CM.
Ha puc. 8.44. Yciosue price IS NOT NULL Heo6-
XOIMMO, TaK Kak IeHa Ha 6uorpaduio T10
paBHa HYJIIO. be3 3Toro ycj1oBust Bech 3aIlpoc
6ynet BormaBaTh NULL, IOCKOJIBKY HEBO3MOK-
HO OIIPEMIENIUTH, UTO [[eHA MEHbIIIe 3HAYEHNUS
null (cm. pasnen «3navenne null» B r1aBe 3).

JIuctunr 8.45 oroOpaskaeT CIIMCOK KHUT, KO-
TOpBIE IPOAAIOTCS JIyUIlle, YeM KHUTHY, HaIlli-~
caHHBIe aBTOpoM AQ6 (B TOM ducCie B COaB-
TOpPCTBe). BHYTpeHHMIT 3apoC UCIIONB3yeT
coefMHEHHeE, YTOOBI HalTH WH(POPMAIUIO
0 IIpOoJja’kax BCeX KHUT, KOTOPbIe HAIIKICAT aB-
Top A06. BHerauit 3ampoc o6pabaTeiBaeT mo-
Ka3aTeJI! CAMbIX BBICOKUX IIPOAAXK B CIIUCKe
U OTIpefiefisAeT pa3HUIly B Ipofakax. Pe3yb-
TaT UCIIOJHEHU JIMCTHHTA CM. Ha puc. 8.45.
Yemosue IS NOT NULL Heob6xomumo Ha City-
9aii, eCcyid IeHbl KHUT aBTopa A06 6yayT pas-
Hb! NULL. MBI MO>XeM IOBTOPUTD JINCTUHT 8.45
¢ noMol1uplo npeguoxeHust GROUP BY, HAVING
u MAX () (BmecTo ALL):

SELECT title_id

FROM titles

GROUP BY title_id

HAVING MAX (sales) >
(SELECT MAX (sales)
FROM title_authors ta
INNER JOIN titles t

ON t.title_id = ta.title_id

WHERE ta.au_id = "A06");
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JIuctunr 8.46 NCNONB3yeT CIOXKHBIN 3aIIpOC
B iryHKTe HAVING BHeIIIHero 3ampoca, YToObl
0TOOPA3UTH THIIbI KHHT, YPOBEHb IIPOAK KO-
TOpbIX OoJiee YeM B IBa pasa IpeBbIIIAeT
CpelHHe MOKa3aTeJH MPOJaKA KHUT 3TOTO
THUNA. BHyTpeHHUI 3alTpOC paCCUUTHIBAETCS
OJIMH pa3 [IJIsl KyKIOU IPYyTIIbl, yKa3aHHOU BO
BHEIIIHEM 3arpoce (I KaXIOTo TUIA KHU-
ru). Pe3ynbTaT NCIIOMHEHNS JIMCTHHTA CM. Ha
puc. 8.46.

oS

Knio4eBoe CNnoBO ALL SBNSETCA 9KBMBAEH-
TOM onepatopa NOT IN (cm. pasgen «[po-
BEPKa Ha BXOXK[AEHWE BO MHOXECTBO C NOMO-
Wbto onepatopa IN» paHee B 37O rnaee).

MySQL 4.0 1 60nee paHHWUX BEPCWil He NOA-
JepXu1BaeT NoA3anpocsl. 3a JONONHUTENb-
HOM MH(hopMaLMeid obpallaiiTec K npume-
yaHuto DBMS B pasgene «MpuHumnbl pabo-
Tbl C NoJ3anpocamu» paHee B 3TON rnase.

B PostgreSQL cneayeT KOHBEPTMPOBATH YUC-
fla ¢ NnasawoLlen 3anaTon B NUCTUHIe 8.46
B TMN DECIMAL (cMm. pasgen «[peobpa3osaHue
TUMNOB [AaHHbIX C MOMOLLbK (hyHKLMKM CAST()»
B rnase 5). Y1o6bl 3anycTutb NUCTUHT 8.46
B PostgreSQL, n3ameHnTe 4ncna ¢ nnaBaroLLei
3angToM CneaytoLmm 06pasom:

CAST(2.0 AS DECIMAL)

Juctunr 8.46. 0T06Pa3NTL TUMbI KHUT, YPOBEHb

npojax KoTopbix 60nee 4eM B [1Ba pasa BbllLe
CpefHero ypoBHs NPOAAX KHWM 3TOr0 TUna.
Pesynbrar nokasaH Ha puc. 8.46

=@ JIMGTHHE

[

SELECT t1.type
FROM titles t1
GROUP BY t1.type
HAVING MAX(t1.sales) >= ALL
(SELECT 2.0 = AVG(t2.sales)
FROM titles t2

WHERE t1.type = t2.type);

biography

Puc. 8.46. PesynbTat BbINONHEHWS NUCTUHIA 8.46
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Tabnuua 8.3. BoipaeHus, 3KBUBaNEHTHbIE ANY

BbipaxxeHue ANY

®yHKUMA ctonbua

< ANY (subquery)

> ANY (subquery)

< MIN (subquery values)

> MAX (subquery values)

CpaBHeHue HEKOTOPbIX
3Ha4eHull 3anpoca

C NOMOLYbI0 KNHOYEBOro
cnosa ANY

BbI MoXKeTe BCITOIb30BaTh CJIOBO ANY aHaIO-
rugHO ALL (cM. mpeppInyIuit pasmen). OTO
CJIOBO OIIpefieJisieT, PaBHO JIU, MEHbIIIE FUTH
60J1b111e 3HaYeHNE, 9YeM J1I060€ (XOTs ObI OTHO)
3HaYeHHe B pe3ysbTaTe 3ampoca. [lepedrc-
JIUM Ba)KHbIE TTapAMETPBI 3aIIPOCOB, KOTOPbIE
HCIIONB3YIOT 3TO KIII0YEBOE CJIOBO:

® ANY u3MeHsAeT OIlepaToOp CPaBHEHUS B Te-
CTe 3alpoca U CONPOBOKIAET €ro orepa-
TopaMu =, <>, <, <=, > Wik >= (CM. pas-
nen «CpaBHeHUe 3HAUY€HUI, BO3Bpallae-
MBIX IIOJ3alIPOCOM, C MCIOJIb30BAaHUEM
OIlepaTOpOB CpaBHEHUS» paHee B ITOU
ryaBe);

N KOMOHWHAIUs OIepaTopa CpaBHEHUS U
ANY coobiaer CYBJIl, kKak TpUMEHHUTH
TECT CpaBHEHUA KO BCEM 3HAYEHUAM, KO-
TOpble cuuTai 3anpoc. Hanmpumep, < ANY
O3HayYaeT, YTO CpaBHEHHE JOJDKHO OBbITH
MeHbIIle, YeM XOTs Obl OTHO 3HaYeHUE
B pesyibrare 3ampoca; > ANY o3Hadaer,
9YTO CpaBHEHHUE JOJDKHO OBITH OOJIbIIle,
9eM XOTsI OBl OTHO 3HaYeHUE B pe3yJIbTa-
Te 3aIIpOCa;

®  eciau ANY UCIIOIB3YeTCs C OlepaTopaMy <,
<=, > UM >=, CpaBHeHHUe OyIET IKBUBA-
JIEHTHO pacyeTy MaKCHUMAaJIbHOTO WJIM MU-
HHUMaJIbHOTO 3HAY€HUS B pe3yJbTaTe 3a-
rpoca. < ANY cBUIIETeIbCTBYET O TOM, YTO
3HaYeHUe MEHbIIIE, YeM XOTs ObI OIHO 3Ha-
YeHUe B 3aIIpOCe, TO €CThb MEHbIlle MUHU-
MaJIbHOTO 3HayeHus; > ANY — OoJibIire Mak-
CHMaJIbHOTO 3HadeHus. B tabi. 8.3 mepe-
YUCJIEHbI 9KBUBAJIEHTHBIE BhIpasKeHUs ANY
1 GyHKIUA A1 paGOTHI CO CTOJIOIAMU.
B nuctunre 8.49 MbI mokakeM, KaK 3ame-
HUTB 3ampoc > ANY ¢ momotiso MIN();




338 | Mogzanpocsl

m cpaBHenue = ANY skBuBajeHTHO IN (cM.
pasznen «[IpoBepka Ha BXOKIeHHE BO MHO-
JKeCTBO € ITIOMO1IIbIO ortepatopa IN» panee
B OTOI IJ1aBe);

B 3aIPOC MOXET ObITh IIPOCTHIM FIU CIOXK-
HbIM (cM. pasgen «IIpocTbie U CIIOXKHbBIE
3ampoCkl» paHee B ITOM IIaBe);

B cnucok KoMaHw!l SELECT 3ampoca MoxkeT
BKJIIOYAaTh TOJIBKO OJHO BbIpa’K€HNE NN
HasBaHUE CTOJIOIA;

B CpaBHUBaeMble 3HAYEHUS JOJDKHBI OTHO-
CHTBCS K OHOMY THITY JAHHBIX WM OBITH
KOHBepTHPYeMbIMU (cM. paszest «IIpeo6-
pasoBaHMe TUIOB TAHHBIX C IOMOIIBIO
¢yuxuuu CAST()» B ri1aBe 5);

N CpaBHEHHS MOTYT OBITb 3aBUCHMBIMU
Y He3aBUCHMBIMH, YTO 00YCIIOBJICHO KOH-
kperHo#t CYB]I (cm. mpumedanne DBMS
B paspgene «QmIbTpaIus CTPOK C ITIOMO-
mpio npepnoxxkenuss WHERE» riaBsr 4);

B 3ampOC TOJDKEH CYNTATH OJHO 3HAYEHIE
(pesyapTaT OMHOM CTPOKH MU CTONIONA).
3ampoc, KOTOPBIil CIUTHIBAET HECKOIBKO
3HaYeHU, IPUBOJUT K OIIIOKeE;

B eciau pe3yNbTaT 3alpoca He CYUTBHIBAET
CTPOKH, ycaoBue ANY CTaHOBUTCA JIOKHBIM.

CpaBHeHME HEKOTOPbIX 3HAYEHU 3anpoca

B npennosxernnu WHERE xomaums! SELECT Harte-
qatante WHERE test_expr op ANY (subquery).

3mecw test_expr— 6y1<BeHHoe 3Ha4YeHUE, HA-
3BaHMe CTONOIA, BhIpaKEHHE WU 3aIIpPOc,
KOTOPBII CUUTHIBAET ONHO 3HAYEHUE; 0P —
omeparop cpaBHeHus (=, <>, <, <=, > WA
>=); subquery — CKaJSPHBII 3aPOC, KOTO-
PBII CIUTHIBACT OfUH CTOJIOELI.

ECJII/I XO0TA 6])1 OOHO 3HAaYE€HUE, CYUTAHHOEC
C TIOMOIIIBIO 3aIIPOCa, COOTBETCTBYET yCIIO-

BuIO ANY, TO 3TO yCJIOBUE 3alaeTCs KaK HC-
TUHHOe. YcioBue ANY 3amaeTcsl Kak JIOKHOE,
€CJIM HU OTHO 3HAaUYeHUe 3aIIpOoca He COOTBET-
CTBYeT YCJIOBUIO MJIN €CJIH 3aIIPOC IIYCT (Co-
IEP>KUT CTPOKHU C HYJISMU) JIUOO COTEPSKUT
TOJIBKO HYJIH.

ITpennosxxkenue HAVING mMeeT Takymo ke
CTPYKTYpY:
HAVING test_expr op ANY (subquery)

JIuctunr 8.47 oToOpaskaeT CIIUCOK BCEX aB-
TOPOB, KOTOPbIE JKUBYT B TOPOJIE, I7ie pacIo-
JIOKEHO U3/1aTeIbCTBO. BHyTpeHHMII 3anpoc
HAaXOOUT BCE TOPOJa, B KOTOPBIX €CTh U3[a-
TEJIbCTBA, 3 BHEIIHUI 3allpOC CPaBHUBAET
ropofi, B KOTOPOM JXKMBET KaKIBII aBTOP,
€ TOpojlaMH, B KOTOPBIX €CTb U3[aTeNIbCTBA.
PesynbTaT ncnoaHeHNU JIMCTUHTA TOKA3aH HA
puc. 8.47.

Bbl MoxeTe ncionb30BaTh 1N, 9TOOBI IIOBTO-
PUTD TUCTHHT 8.47:

SELECT au_id,
FROM authors
WHERE city IN

(SELECT city FROM publishers);

au_lname, au_fname, city

JIucrunr 8.48 oTOOpaXkaeT CIUCOK BCeX KHUT
(re 6uorpadwuit), 1eHa KOTOPBIX MEHBIIIE,
9eM IieHa XOTs1 661 ofHOM 6uorpaduu. BayT-
PEHHHUI 3aIIPOC HAXOIUT BCe LeHbI Ha OHO-
rpacdun. BHemHuit 3apoc HAXOAUT CaMYIO
BBICOKYIO II€HY B CIIUCKE U OIpPeHeIseT, Je-
mieBsie Ju Bce 6uorpadum. Pesynbprar mc-
TIOJIHEHNUS JACTHUHIA ITIOKa3aH Ha puc. 8.48.
B ornuume ot cpaBHeHus ¢ ANY B JIUCTUH-
re 8.44, ycnosue price IS NOT NULL 3gech He
HY’KHO, laykKe HECMOTPS Ha TO, 4TO IleHa Ha
6uorpaduio T10 paBua NULL. CYB]] He BbIsic-
HseT, UICTUHHBI JIX BCe CPaBHEHHUS IO II€HE,
a YTOYHSIET, UCTUHHO JIU XOTsI ObI OHO CpaB-
HEeHWe, [103ToMy cpaBHeHue ¢ NULL urHopupy-
eTcsl.
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Jinctur 8.47. 0T06pa3nTb CNNCOK BCEX aBTOPOB,
KOTOPbIE XXMBYT B rOpoje, rae pacnosioXeHo
13[1aTensCTBO. Pe3ynbTat cM. Ha puc. 8.47

E JMCTHHT a1
SELECT au_id, au_lname, au_fname, city

FROM authors
WHERE city = ANY
(SELECT city
FROM publishers);

au_id au_lname au_fname city

A03 Hull Hallie San Francisco
A04 Hull Klee San Francisco
A0S Kells Christian New York

Puc. 8.47. Pe3ynerar BbINonHeHUs nucTuHra 8.47

Jinctunr 8.48. OT06pa3nTb CMMCOK BCEX KHUM

(He 6uorpacpuii), LleHa KOTOPbIX MeHbLLE, YeM LieHa
X0T§ 6bl 04HO 6uorpacpum. Pesynbrar nokasaH Ha
puc. 8.48

= ICIMlr=——————

SELECT title_id,
FROM titles
WHERE type <> ‘biography’

AND price < ANY
(SELECT price
FROM titles

title_name

WHERE type = ‘'biography’);
title_id title_name
T01 1977!
T02 200 Years of German Humor
T04 But I Did It Unconsciously
T05 Exchange of Platitudes
T08 Just Wait Until After School
T09 Kiss My Boo-Boo
T Perhaps It's a Glandular Problem

Puc. 8.48. PesynbTat BbiNnoNHeHWs NucTuHra 8.48

JIuctunr 8.49 oTOOpakaeT CIIMCOK BCEX KHMT,
KOTOpBIe IIPOJAIOTCS JIydIlle, YeM XOTsI Obl
OJlHA KHUTa, HaMKCcaHHast aBTOpoM A6 (B TOM
4uCiie B COAaBTOPCTBe). BHYyTpeHHMIT 3a1poc
UCIIOJIb3YeT COeNUHEeHHe, YTOObI HAlTH MH-
dopmaruio o nmpogakax Bcex KHUT, KOTOPbIe
Hammcan aBTop AO6. BHemHuil 3anpoc usy-
YaeT MOKa3aTeJd CaMbIX HU3KUX IMIPOAAX
B CIIACKE U OIIpeZeNIseT PasHUIly B IPOJaskax.
PesynbTaT ucnoIHEHUS TUCTUHTA IIPEICTaB-
JieH Ha puc. 8.49. B ornudume oT npumepa
¢ ALL B nmucrtunre 8.45, yciosue IS NOT NULL

Jinctuur 8.49. 0To6pa3uTb CMMCOK BCEX KHUT,
KOTOpbIE NPOAAIOTCA NyyLLe, YeM XOTs 6bl 04HA
KHUra, HanncaHHas asTopom A06 (B TOM yucne
B COABTOPCTBE). Pe3ynbrar cM. Ha puc. 8.49

E————c0r———=— NucTHHr §E§|

SELECT title_id,
FROM titles
WHERE sales > ANY

(SELECT sales
FROM title_authors ta
INNER JOIN titles t
ON t.title_id = ta.title_id

title_name

WHERE ta.au_id = "A06');
title_id  title_name
T02 200 Years of German Humor
T03 Ask Your System Administrator
T04 But I Did It Unconsciously
T05 Exchange of Platitudes
T06 How About Never?
T07 I Blame My Mother
T09 Kiss My Boo-Boo
711 Perhaps It's a Glandular Problem
T12 Spontaneouse, Not Annoying
T13 What Are You Civilian Applications?

Puc. 8.49. Peaynbrar BbINOMHEHUS NMCTUHa 8.49
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3/1eCh He HY’KHO. MBI MO>KeM IIOBTOPUTB JIU-
cTUHT 8.49 ¢ noMo1bIo npeaioxxeHuit GROUP
BY, HAVING 1 MIN() (BMecTO ANY):

SELECT title_id
FROM titles
GROUP BY title_id
HAVING MIN (sales) >

(SELECT MIN (sales)
FROM title_authors ta
INNER JOIN titles t
ON t.title_id = ta.title_id
WHERE ta.au_id = "A06");

KntoyeBoe cnioBo ANY 3KBMBAneHTHO IN, oa-
HaKo <> ANY He AIBNSIeTCA aKBMBaneHTom NOT
IN. Ecnu 3anpoc cyuTan 3Ha4yeHus x, y, z, T0
BbIPaXEHME:

test_expr <> ANY (subquery)
ABNAETCA 3KBUBANTIEHTOM
test_expr <> x OR
test_expr <> y OR
test_expr <> z

Ho BbipaxeHue

test_expr NOT IN (subquery)
ABNAETCA 3KBUBANIEHTOM
test_expr <> x AND
test_expr <> y AND
test_expr <> z

(NOT IN 3KBWUBANEHTHO <> ALL).

B SQL cnoBa ANY n SOME IBASIKOTCS CUHOHW-
mamu. Bo mHorux CYB]] Bbl MOXETe NCMOSb-
30BaTb KIKO4EBOE CNMOBO SOME BMECTO ANY.

MySQL 4.0 n 6onee paHHWX Bepcuid He Noa-
JEepX1BaeT MoA3anpochkl. 3a AONONHUTENb-
HOW MH(opMauueid obpallanTech K npume-
yaHuto DBMS B pasgene «MpuHumnbl pabo-
Tbl C NOA3anpocamu» paHee B 3TOIA rnase.
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MpoBepka Hanuuug BbIOOPKK
C NOMOLLLI0 Ooneparopa
EXISTS

B o011 r1aBe MBI HCITOJIB30BaIN ONEPaTOPHI
IN, ALL u ANY, 9TO0OBI CpaBHUTH 3HAYEHUS 110~
JIe B YCJIOBUY (DIUIBTPAINH CO 3HAYCHUSMU,
IOJIy4YeHHBIMU C IIOMOIIBIO ITOA3AIpoOca.
Omnepatopsr EXISTS u NOT EXISTS He cpaB-
HUBAIOT 3HAYE€HUS, a IIPOBEPSIOT, BEPHYII
JIU MOJ3AIpOC XOTsI ObI ONHY CTPOKY WM
HeT. [lepedncinm 0CHOBHBIE TapaMeTpPHI Ta-
KOM IIPOBEPKU:

B TeCcT Ha HaJIM4Yue CTPOK B pe3yJIbTaTe BbI-
IIOJIHEHHUS IIOJ3aNpoca He CpaBHUBAET
3HaYeHUs, I03TOMY He COIIPOBOXKAETCS
OIIepaTOPOM CPaBHEHUS;

B 3aIpOC MOXKET OBITh IPOCTHIM WIIU CIIOK-
HBIM, HO OOBIYHO OH CJIOKHBII (CM. pas-
mein «ITpocThle U CIIOKHBIE 3aIIPOCHD» Pa-
Hee B OTOM IJIaBe);

B 3a1pOC MOXKET CYUTATh JII06oe KOoTmde-
CTBO CTOJIOIIOB U CTPOK;

B npennoxenue SELECT B mopsampoce 3aa-
eTcs Kak SELECT * miIg cumuThIBaHUSA BCEX
cron6noB. Her He0OXOIMMOCTH yKa3bl-
BaTh OTIeIbHbIE HA3BAHUS CTOJIOIOB, TAK
Kak EXISTS mpocro mposepsieT Haaudue
CTPOK, KOTOPBIE COOTBETCTBYIOT yCJIOBUIO
3ampoca; caMHu 3Ha4eHHUs B CTPOKax He
paccMaTpUBaIOTCS;

B Bce 3anpockl ¢ IN, ALL u ANY moryT compo-
BoskgaThcda EXISTS mtm NOT EXISTS. B Heko-
TOPBIX NIpUMepax fAajgee Mbl IIpUBeeM
SKBHUBAJICHTHbIE BBIPAKEHIUS;

B eCJIU 3ampoC CYUTBHIBAET XOTsI ObI OMHY
CTPOKY, TecT Ha EXISTS cTaHOBUTCS UCTUH-
HBIM, a TecT Ha NOT EXISTS — JTO>KHBIM;

N eCJIM 3aIpOC He CYUTHIBAET CTPOKH, TECT
Ha NOT EXISTS cTaHOBUTCS UCTHUHHBIM,
a TecT Ha EXISTS — JIO>KHBIM;

B CTpOKAa 3aIpoca, cofmepskalias BO Bcex
noyax NULL, Bce paBHO cUMTaeTcs CTpoO-
koit (tect Ha EXISTS CTaHOBUTCH MCTUH-
HBIM, a TecT Ha NOT EXISTS — JIOKHBIM);

B IIOCKOJBKY TecT EXISTS He BBIIIOJNHSAET
CpaBHEHMII, OH He UMeeT IpobIieM Co 3Ha-
genussMu null, Kak TeCTHI, UCIONB3YIO-
1iue oreparopst cpaBaenus (IN, ALL win
ANY.

BoinonHeHne Tecta Ha Hanuuue BbIGOPKU

B npennosxennu WHERE komanzer SELECT Hane-
qatarite WHERE [NOT] EXISTS (subquery).

3meck subquery —9T0 3aIPOC, KOTOPBII CIUTHI-
BaeT J11060e KOJINIECTBO CTOJIOI[OB U CTPOK.

Ecnau sampoc cauThiBaeT XOTsSI OBl OOHY
CTPOKY, ycaoBue EXISTS 3agaeTcst Kak UCTUH-
Hoe. Ecy 3ampoc cYnUTBIBaeT MyCThble CTPO-
KH, ycnoBue EXISTS 3amaeTcs Kak J0KHOeE.
YT0o6BI UI3MEHUTD PE3YIbTAT TECTUPOBAHUS,
ykaxxute NOT.

Ilpennoxenne HAVING mMeeT Takylo ke
CTPYKTYPY:
HAVING [NOT] EXISTS (subquery)

JIuctunr 8.50 oTOO6pakaeT CIUCOK BCeX U3Jia-
TeJIbCTB, KOTOpPbIe OmybankoBaau 6uorpa-
¢uu. DToT 3ampoc mooUepemHO paccMmat-
puBaerT MHGOPMALIHUIO O KAKIOM M3/IaTelb-
CTBe U OIIpefieliseT, He BBIMOIHSIETCS JIU
IUTS HETO TECT Ha HAJIW4IUe pe3yJIbTaTa MOf-
sampoca. [TepBoe usmarenscrso — P01 (Abatis
Publishers). CYB]] omperersieT, Cy1iecTByoT
au B Tabiuie titles cTpOKH, B KOTOPBIX
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pub_id —aro P01, a type —biography. Eciou Ta-
Kast CTpOKa ecTh, To Abatis Publishers Britowa-
eTcs B KOHeuHbIi pe3ysbraT. CYDB]I mosropsiet
9Ty IPOLEAYPY IJI BCeX U3MIATeIbCTB. Pe3yin-
TaT UCTIOJTHEHUs JINCTHHTA CM. Ha puc. 8.50.
Ecinu Mbl xxenaeM oTo6pasuTh HHPOPMAIUIO
00 M3IaTeNbCTBAX, KOTOPbIe He IYOINKOBA-
i 6uorpadum, cienyer 3aMeHUTb EXISTS Ha
NOT EXISTS. Cwm. nuctuHT 8.33 paHee B 3TOH
rjaBe (9KBUBAJICHTHBII 3aIIPOC, KOTOPBII HC-
monb3ayet IN).

JIuctunr 8.51 oTobpakaeT CIMCOK aBTOPOB,
KOTOpbIe He HAIMCATH HU OTHOM KHUTH (B TOM
9HCIIe B COAaBTOPCTBeE). Pe3y IbTaT HCIIONHEHHS
JINCTHUHTA cM. Ha puc. 8.51. Cm. siuctuHr 8.35
paHee B 3TOI1 IIaBe (9KBUBAJICHTHBII 3aIIPOC,
KoTOPBII ucrionsayet NOT IN).

Jluctusr 8.52 0TOOpaXkaeT CIIUCOK aBTOPOB,
KOTOPBIE )KUBYT B TOpOJie, I'7le PacIoJIOXKe-
HO HM3/1aTeJbCTBO. Pe3ysbTaT UCIIOTHEHUS
JINCTHHTA NIpeJcTaBIeH Ha puc. 8.52. Cm. juc-
TUHT 8.47 paHee B 3TOU ITaBe (3KBUBAJICHT-
HBII1 3aIIPOC, KOTOPBIi HCIoIb3yeT + ANY).

BcmomunTe u3 pasnena «ITouck 061X cTpok
¢ nomornpio kKomauasl INTERSECT» B ritase 7
0 TOM, YTO BbI MO>KET€ UCII0JIb30BaTh KOMaH-~
my INTERSECT, 4T06BI CUMTATH OOIIIME CTPOKU
IS OBYX Tabnun. Taxke IUIst 9TOTO BBl MO-
JKeTe UCIO0Ib30BaTh onepatop EXISTS. JIuc-
THHT 8.53 COJIEPKUT CIIUCOK TOPOMIOB, B KOTO-
PBIX )KHBYT aBTOPBI U PACIIOJIOKEHBI M37a-
TeJIbCTBA. Pe3yIbTaT UCIIOIHEHNS IUCTUHTA
1oKa3aH Ha puc. 8.53. CM. siucTuHr 7.46 B IJ1a-
Be 7 (9KBHBAJICHTHBI 3aIIPOC, KOTOPBIH HC-
monb3yeT komanny INTERSECT).

Juctunr 8.50. 0To6pa3nTL CMMCOK BCEX
130aTeNbCTB, KOTOPbIE 0ny6nnKoBanu 6uorpaguu.
Pesynbrar nokasaH Ha puc. 8.50

Si=———IIMCTMiF =—"————[4

SELECT pub_name
FROM publishers p
WHERE EXISTS
(SELECT =
FROM titles t
WHERE t.pub_id =
AND type =

p.pub_id
"biography’);

pub_name

Abatis Publishers
Achadenfreude Press

Puc. 8.50. Pe3ynbTat BbINONHEHNUS nnucTuHra 8.50

Juctunr 8.51. OT06pasuTh CNNCOK aBTOPOB, KOTOPbIE
He HanUCcaIX HY OLJHON KHUIK (B TOM 41Cne
B COABTOPCTBE). Pe3ynbrar npeacrasnex Ha puc. 8.51

SO=————— JIMCTHHI

SELECT au_1id, au_fname,
FROM authors a
WHERE NOT EXISTS

(SELECT =
FROM title_authors ta
WHERE ta.au_id = a.au_id);

au_lname

au_id au_fname au_lname

AO7 Paddy

0'Furniture

Puc. 8.51. PesynbTar BbinonHeHus nuctudra 8.51
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Jinetndr 8.52. 0T06pa3nTb CNMCOK aBTOPOB,
KOTOpbIE XXMBYT B rOPOAE, re pacrnonoXxeHo
13aatenscTBO. Pesynbrar cM. Ha puc. 8.52

[I=———————— JIMCTHHT §E§|

SELECT au_1id, au_lname,
FROM authors a
WHERE EXISTS
(SELECT =
FROM publishers p
WHERE p.city = a.city);

au_fname, city

au_id au_lname au_fname city

AO3 Hull Hallie San Francisco
A04 Hull Klee San Francisco
A0S Kells Christian New York

Puc. 8.52. Pe3ynbTat BbINOMHEHNUS NNCTUHIA 8.52

Jinctnar 8.53. 0To6pa3uTL CNNCOK ropoios,
B KOTOPbIX XXMBYT aBTOPbI 11 PacMonoXeHbl
n3patenscTBa. Peaynbrar npeacrasneH Ha puc. 8.53

El=—————————— JINGTHHI EEE'

SELECT DISTINCT city
FROM authors a
WHERE EXISTS
(SELECT =«
FROM publishers p
WHERE p.city = a.city);

New York
San Francisco

Puc. 8.53. Pesynbtar BbInoNHeHUs nuctuHra 8.53

BeI Taxoke MOXKeTe MOBTOPUTH 3TOT 3aIPOC
C IIOMOIIIBIO BHYTPEHHETr0 0ObeUHEeHNS:
SELECT DISTINCT a.city
FROM authors a
INNER JOIN publishers p
ON a.city = p.city;
BcrmomawnTe n3 pasnena «[lonck pasHbIX CTPOK
¢ nomomipio KkoMaungel EXCEPT» B riase 7
0 TOM, YTO BbI MOXKETE UCIIOJIb30BaTh KOMaH-
ny EXCEPT, 94TOOBI CYUTATH CTPOKY U3 OJHOM
TaOJIUIBI, KOTOPBIX HET B APYrOM TabuIle.
Taxoke JI151 9TOTO BbI MOXKETE HUCIIOJIb30BaTh
omepaTop NOT EXISTS. JIuctuur 8.54 otobpa-
JKaeT CIIUCOK FrOPOMOB, B KOTOPBIX )KUBYT aB-
TOPBI, HO HET U3ATeNbCTB. Pe3ynbrat nucnosn-
HEHUs JIUCTUHTA CM. Ha puc. 8.54. Cm. muc-
TUHT 7.47 B T1aBe 7 (9KBUBAJIEHTHBII 3aIIPOC,
KOTOpBIiT UcrionbayeT EXCEPT).

Jinctuur 8.54. OT06pa3nTb CNMCOK ropoioB,
B KOTOPbIX XXUBYT aBTOPbI, HO HET M3[ATENbCTB.
Pesynbrar cm. Ha puc. 8.54

ED% JIMCTMHr §E§|

SELECT DISTINCT city
FROM authors a
WHERE NOT EXISTS
(SELECT =
FROM publishers p
WHERE p.city = a.city);

Boulder
Bronx
Palo Alto
Sarasota

Puc. 8.54. Pe3ynbrat BbINOMHEHNS NUCTUHIa 8.54
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Bel Taxoke MOXKeTe MOBTOPUTH 3TOT 3aIIPOC
¢ nomoubio orneparopa NOT IN:
SELECT DISTINCT city
FROM authors
WHERE city NOT IN
(SELECT city
FROM publishers);

Wnu ¢ IIOMOIIBIO BHECHIIHETO 06’I)CI[I/IHCHI/IH:

SELECT DISTINCT a.city

FROM authors a

LEFT OUTER JOIN publishers p

ON a.city = p.city

WHERE p.city IS NULL;
Jluctunar 8.55 oTOOpaXkaeT CHOUCOK aBTO-
POB, KOTOpbIe HATIUCATH (B TOM YHCIIE B CO-
aBTOpCTBE) TpH MU Ooyiee KHUTH. Pe3ynb-
TaT UCIIOJIHEHUS JIUCTUHTIA IIpeCcTaBlIeH Ha
puc. 8.55.

JIuctuHr 8.56 coepKUT IBa yCJIOBUS Ha Ha-
JIudre BBIOOPKHU, YTOOBI OTOOPA3UTH CIIU-
COK aBTOPOB, KOTOpbIe HAIUCaIU (B TOM
YHCJIe B COABTOPCTBE) He TOIBKO KHUTH [JIS
ZeTeit, HO U KHUTH 110 IICUXO0JIOruu. Pe3yiib-
TaT UCIIOJIHEHUSI IUCTUHTA IPECTABJICH Ha
puc. 8.56.

JIuctuar 8.57 BBIOJIHSET TECT Ha YHUKAIb-
HOCTB, YTOOBI OTIPENETUTh, ECTh JIM TIOBTOPHI
B cToxbue au_id tabmunsl authors. Ecanm
B CTOJIOLE eCTh MTOBTOPSIOIINECS CTPOKH, 3a-
Ipoc 0TOOpasuT Yes; B IPOTUBHOM CIIydae pe-
3yJabTat OyIeT MyCThIM, TO €CTh HH OJfHa CTPO-
Ka BO3BpallieHa He Gymet. Pe3ynpTaT rcronse-
HUs JIMCTUHIA II0Ka3aH Ha puc. 8.57. au_id
SABJISETCA KJIIOYEBBIM CTOJIOIOM B Tabmile
authors, IO9TOMy He COIEPIKUT IIOBTOPOB.

JIuctuur 8.58 BBIMIOIHSET aHAJIOTUIHBIN TECT
mis Tabnunsl title_authors, KoTopas meit-
CTBUTEJIBHO CONIEP>KUAT MOBTOPSIOIIIFIECS 3HA-
geHHs au_1d. Pe3ynpTaT MCIIONTHEHNS TNCTUH-
ra mokasaH Ha puc. 8.58. Bl Mo)keTe M06ABHUTD
K npeguioxenuto GROUP BY crpynmupoBaHHbIe
CTOJIOIBI, YTOOBI OTIPENIEeNIUTh, TOBTOPSIIOTCS
JIV OHH.

Juctunr 8.55. 0T06pa3nTh CNNCOK aBTOPOB,
KOTOpbIe Hanucanu (B TOM 41Ce B COABTOPCTBE) Tpu
unu 6onee KHUry. Peaynerar cMm. Ha puc. 8.55

SO==—————— Nncinur §E§|

SELECT au_id, au_fname,
FROM authors a
WHERE EXISTS
(SELECT =
FROM title_authors ta
WHERE ta.au_id = a.au_id
HAVING COUNT(x) >= 3);

au_lname

au_id au_fname au_lname
AO1 Sarah Buchman
A02 Wendy Heydemark
A04 Klee Hull

A06 Kellsey

Puc. 8.55. Pe3ynbTart BbINONHEHNS NUCTUHIA 8.55

Juctunr 8.56. OT06pa3nTh CNNCOK aBTOPOB,
KOTOpbIe Hanucanu (B TOM Y1Cre B COABTOPCTBE) Kak
KHUMM 019 [eTeld, TaK U KHUMW MO NCUXONOTNN.
Pesynbrar cm. Ha puc. 8.56

EO=———————— Nncinnr §E§|

SELECT au_id, au_fname,
FROM authors a
WHERE EXISTS
(SELECT =
FROM title_authors ta
INNER JOIN titles t

au_lname

ON t.title_id = ta.title_id
WHERE ta.au_id = a.au_id
AND t.type = ‘children’)
AND EXISTS
(SELECT =

FROM title_authors ta
INNER JOIN titles t

ON t.title_id = ta.title_id
WHERE ta.au_id = a.au_id

AND t.type = ‘'psychology’');
au_id au_fname au_lname
A06 Kellsey

Puc. 8.56. Peaynerar BbinonHeHus nuctunra 8.56
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Jlnctuur 8.57. MpoBepuThb, €CTb MU NOBTOPSOLLMECS
3Ha4YeHKs B cTonbue au_id Tabnuubl authors.
Pesynbrar cm. Ha puc. 8.57

EN=—————— JINCTHHr EEEI

SELECT DISTINCT ‘Yes' AS
WHERE EXISTS
(SELECT =
FROM authors
GROUP BY au_id
HAVING COUNT(*) > 1);

"Duplicates?”

Duplicates?

Puc. 8.57. Pe3ynbrar BbINONHEHUS NUCTUHIA 8.57

JInctuur 8.58. MposepnTb, eCTb N1 NOBTOPSHOLLMECS
3Ha4eHus B cTonbLe au_id Tabnuubl title authors.
Pesynbrat cm. Ha puc. 8.58

I=——————JMCITHHI =————— 13|

SELECT DISTINCT ‘Yes' AS
WHERE EXISTS
(SELECT =
FROM title_authors
GROUP BY au_id
HAVING COUNT(x) > 1);

"Duplicates?”

Duplicates?

Puc. 8.58. Peaynbrar BbINOMHEHUS NMCTUHIa 8.58

Bbl Takxxe MOXeTe UCnoNib30BaTh (OYHKLMIO
COUNT(*), 4TOOGbl ONpPEaeNnuTb, CHUTbIBA-
eT M 3anpoc x0T 6bl 0AHY CTPOKY. CO-
UNT(+), KaK npaBuno, He TaK 3(peKTus-
Ha, kak EXISTS. CYB]] nepectaeT obpabarhbl-
BaTb 3anpoc EXISTS Torga, Korga onpepe-
JINT, 4TO OH CYUTBIBAET XOTS Obl OfHY CTPO-
Ky. B T0 e Bpems COUNT (=) 3acTaBnser
CYB[ o6bpaboTatb Becb 3anpoc. OH 3KBM-
BaneHTeH NUCTUHrY 8.52, HO paboTaeT Mef-
NeHHee:

SELECT au_id, au_lname, au_fname, city
FROM authors a
WHERE
(SELECT COUNT(=*)
FROM publishers p
WHERE p.city = a.city) > 0;

XoTa SELECT = ABAsieTCA CaMoii pacnpocT-
paHeHHOM (HopMOI NpeanoxeHus SELECT
B 3anpoce EXISTS, Bbl MOXETE MCMOMb30BaTh
3anpoc SELECT column unu SELECT con-
stant_value, 4TO6bl YCKOPUTb BbINOSIHEHNE
3anpoca (970 cneayeT fenaTtb B TOM Ciyvae,
ecnu CYBJ] He MOXET CamMOCTOATENbHO Onpe-
[eNNTb, 4TO €A He HYXHO CO034aBaTb BCH
Tabnuuy ans 3anpoca EXISTS). 3a gonon-
HUTENbHON MHGOPMaLMell obpallaiiTech K
pasgeny «CpaBHEHME 3KBIUBANEHTHbIX 3anpo-
COB» [lanee B 3TOii rnase.

X0TS Mbl UCMONb3yeM SELECT COUNT(*) B He-
KOTOPbIX CreunanbHbIX 3anpocax (CM. npumMe-
yaHne DBMS Kk paHHOmy pasgeny), Bbl
JOIMKHbI 6bITb BHUMATENbHbIMM NPX NCNOMb-
30BaHUN (DYHKLMUM B NpemsioXeHnn SELECT
3anpoca. Hanpumep, TeCT Ha Hanu4ue (CM.
nncTuHr 8.59) 6yAeT WCTUHHLIM, TaK Kak
COUNT(=) BCerga 6yfeT CYMTbiBaTb CTPO-
Ky (B 4aHHOM cniyqae ¢ Hynem). Pesynbrar
nmcTuHra (cm. puc. 8.59) aBnsaetcs ownboy-
HbIM, TaK KaK He CYLleCTBYeT M3aaTeNibCTBa
C WHAEKCOM XXX.
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MySQL 4.0 1 60nee paHHWUX Bepcuid He Nof-
JepXnBaeT noasanpocsl. 3a AONOSHUTENbHON
NHPopmMaLmeit 06pallanTecb K NpUMeYaHulo
DBMS B pasnene «[puHumMnbl paboTbl ¢ NOA-
3anpocamu» paHee B 3TOW rnase.

Y106bl 3anycTuTb NUCTUHIM 8.57 u 8.58
B Oracle, fo6aBbTe npefsioxeHne FROM DUAL
K BHeLUHemy 3anpocy (cM. npumeyaHne DBMS
K pasgeny «CosfaHue npou3BoAHbIX CTON6-
L,0B» B rnase 5).

YT106bl 3anNycTUTb NUCTUHIU 8.55, 8.57 u
8.58 B Microsoft Access, Hanevaraiite (nmc-
TUHr 8.55):

SELECT au_id, au_fname,
FROM authors a
WHERE EXISTS

(SELECT COUNT(*)
FROM title_authors ta
WHERE ta.au_id = a.au_id
HAVING COUNT(x) >= 3);

(nmcTuHr 8.57):

SELECT DISTINCT °'YES' AS
"Duplicates?”
FROM authors
WHERE EXISTS
(SELECT COUNT (=)
FROM authors
GROUP BY au_id
HAVING COUNT(x) >= 1);

(nmcTmHr 8.58):

SELECT DISTINCT °"YES' AS
"Duplicates?”
FROM title_authors
WHERE EXISTS
(SELECT COUNT (=)
FROM title_authors
GROUP BY au_id
HAVING COUNT(x) > 1);

Y106b! 3anyCcTUTb NUCTUHII 8.55, 8.57 1 8.58
B PostgreSQL, Haneyataiite (nuctuHr 8.55):

SELECT au_id, au_fname,

FROM authors a

WHERE EXISTS
(SELECT COUNT (=)
FROM title_authors ta
WHERE ta.au_id = a.au_id
HAVING COUNT(*) >= 3);

au_lname

au_lname

(nuectuur 8.57):

SELECT 'YES'™ AS
WHERE EXISTS
(SELECT COUNT(~*)
FROM authors
GROUP BY au_id
HAVING COUNT(x) > 1);

(nucTunr 8.58):

SELECT 'YES' AS
WHERE EXISTS
(SELECT COUNT(*)
FROM title_authors
GROUP BY au_id
HAVING COUNT(x) > 1);

"Duplicates?”

"Duplicates?”

JiueTtuer 8.59. Bbl JOMKHbI 6bITb BHUMATENbHbIMU

npw MCNOoNMb30BaHUM (DYHKLNIA B NPeanoXeHnn
SELECT 3anpoca. Peaynbtar cMm. Ha puc. 8.59

SO=————— JIMCTHHI

SELECT pub_id
FROM publishers
WHERE EXISTS
(SELECT COUNT(*)
FROM titles

WHERE pub_id = "XXX");

pub_id

Puc. 8.59. Peaynerar BoinonHeHus nuctunra 8.59
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Jiuctuer 8.60. 3anpockl 0TO6PAXAKT CNUCOK
aBTOPOB, KOTOPbIE Hanucanu (B TOM Y1cne

B COABTOPCTBE) XOTA 6bl OAHY KHUTY. Peaynbrar
MnoKasaH Ha puc. 8.60

EO=—————— JIucTHHr

SELECT DISTINCT a.au_id
FROM authors a
INNER JOIN title authors ta
ON a.au_id = ta.au_id;

SELECT DISTINCT a.au_id
FROM authors a, title_authors ta
WHERE a.au_id = ta.au_id;

SELECT au_id
FROM authors a
WHERE au_id 1IN
(SELECT au_id
FROM title_authors);

SELECT au_id
FROM authors a
WHERE au_id = ANY
(SELECT au_id
FROM title_authors);

SELECT au_id
FROM authors a
WHERE EXISTS
(SELECT =
FROM title_authors ta
WHERE a.au_id = ta.au_id);

SELECT au_id
FROM authors a
WHERE 0 <
(SELECT COUNT(*)
FROM title_authors ta
WHERE a.au_id = ta.au_id);

Puc. 8.60. Pe3ynbrar BbINOMHEHNS KOMaHS,
nuctuHra 8.60

CpaBHeHue
3KBMBAJIEHTHbIX 3aNpOCOB

Kak BBI y’ke 3HaeTe, OQUH U TOT K€ 3aIPOC
MOKHO OTOOpA3WUTh PasHBIMH CIOCOOAMU
(pasHas CTPYKTypa, OOUMHAKOBAasI CEMaHTH-
Ka). YTOOBI pa3bsICHUTDH 3Ty OCOOEHHOCTD,
MBI HAIIMCAJIN ONUH M TOT K€ 3aIPOC IIec-
THIO CEMAaHTUYECKH OTMHAKOBBIMHU CIIOCO6a-
mu. Kaskpas us komaHp B muctuHre 8.60 0TO-
6paskaeT CIICOK aBTOPOB, KOTOPbIe HAIIMCA-
au (B TOM 4YHCJIe B COABTOPCTBE) XOTS OBI
OIHY KHHUTY. Pe3dynapTaT MCHOTHEHUS JIHC-
THHTa II0Ka3aH Ha puc. 8.60.

ITepBble fBa 3ampoca (BHyTpeHHEee 0OBeAUHe-
HHe) 6ynyT paboTaTh C OMUHAKOBOI CKOPOC-
ThI0. TpeTwii 3arrpoc (MCIONB3yeT MO3aIpo-
CBl), IIOKaJTyH, CaMbIil MeJIEHHBIN U3 BCEX.
CYB[I moxet (4, BEPOSITHO, TaK U CHIEJIAET)
OCTaHOBHUTb 0OPabOTKy IPYTHX 3aIpPOCOB,
€CJIN HaljleT OTHO COOTBETCTBYIOIIee 3HaTe-
Hie. Ho 3ampoc B mmoceqHelt KOMaHe MO~
KEH ITePEeCIUTATH BCE TIOAXO/ISIINE CTPOKH 10
TOTO, KaK OIIPEJEIUTh COOTBETCTBUE HCTUHHO-
MY HJIH JIOKHOMY YCJIOBUIO. BHyTpeHHIME 06B-
eIMHEHNs TOJDKHBI paboTaTh IPIMEPHO C TOM
K€ CKOPOCTBIO, 9TO U caMast ObICTpast KOMaH-
I, KOTOpas UCIIOJIb3YeT 3aIIPOCHL.

BaM MO’keT MOHPaBUTBCA 3Ta THOKOCTD IpU
HallMCaHWN IIPOTPaMMBI, HO ee He JI06AT
CIIIMAIUCTBI, KOTOPbIE CO3[AIOT IIPOrPaMMBbI
nust ontumusarun pa6orsr CYB/I. IMpuanna
3TOTO B TOM, UTO MM IMPUXOAUTCS PACCIUTHI-
BaTb BCE BO3MOYKHBIE CIIOCOOBI /TSI BBIpaXKe-
HISI 3aIIPOCa, OTIPEIeIIsTh, KAKO U3 HUX Pabo-
TaeT 6bICTpee, a TaKKe HepeOpMyIUPOBATDH
BaIll 3aITPOC ONTHMAIBHBIM 00pa3oM (a Ha 3TO
YXOIUT O49eHb MHOTO BpeMmeHH). Ecim Barma
CYB/], pacniosaraer xopoliei IporpaMMoun
ONITHMU3AINY, OHA OyneT 06pabaThIBaTh BCe
IIIeCTh 3aIPOCOB JIUCTHHTA 8.60 ¢ OTMHAKOBOI
ckopocTbio. Ho Ha 3TO He CTOUT pacCcIUTHI-
BaTb, I09TOMY BaM IIPHUAETCS TOIKCIIEPUMEH-
tupoBath ¢ CYDBJI, 4To6bI yBUIETH, KaKast
Bepcust GYHKITHOHHUPYeET OBICTpee BCEX.




OLARATHHE,
0LHORALUHE

H Y49ACHHLE (TPOX

BbI y3HA/IM O TOM, KaK HCIOIb30BaTh KOMaHIY
SELECT, 4TOOBI CYUTHIBATh U AHAIH3UPOBATH
IaHHBIE B TabIHIAX. B HacTosIIel rIaBe Mbl
00BACHUM, KaK UCIOIL30BaTh KOMaHab! SQL,
9TOOBI U3MEHSITD IAHHbIE B TabuIIe:

®m xoMaHzna INSERT mo6aBisier B Tabiumy
HOBBIE CTPOKH;

B KomaHpa UPDATE nsMeHseT 3Ha4eHU B Cy-
IIeCTBYIOIINX CTPOKAX TaOJIUIIBI;

®m xomanpga DELETE ypanser cTpoku u3 tab-
JIUIIBIL.

IlepeuncieHHble KOMaHABI HE CUUTBIBAIOT
pesyinbrart, Ho Bamra CYB]] Beiact coobrrie-
HUe O TOM, ObLIA JIM BBIIOJTHEHA KOMAaHMa
unu HeT (U, COOTBETCTBEHHO, ObLIA JIX U3Me-
HeHa TabuIa win Het). YTo6b! yBUIETH 3¢h-
(pexT, KOTOPBIT KOMaHa IPOU3BEIa HA TA0-
nuny, BBegure SELECT, Hampumep SELECT *
FROM table.

B otiimune ot SELECT, koTOpas TOJIBKO IOy~
4JaeT JOCTYN K JaHHBIM, YKa3aHHbIe KOMaH-
Il UI3MEHSIIOT TaHHbIE, TO3TOMY aIMUHUCT-
paTop 6a3bl TAHHBIX MOKET He Pa3peruTh
BaM HUX HCIIOJIb30BaTh.
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Field Name:

& authors : Table [_[O]
[ ]

Data Type

Deseription

Text
friame Text
Text
Text
Text
Text
Text
Text

Field Properties

General ‘ Lookup |

Field Size 3

Format

Input Mask

Caption

Default Value

Yaliddation Rule

Yalidation Text

Required o

allow Zero Length Yes
Indexed es (Mo Duplicates)
Unicode Compression Mo

IME Made Mo Conrol
IME Sentence Mode Hone

Uniue author identiier
Authar first name

Author last name

Author telephane number
Author address

Author city

Author state

Author zip (postal) code

il

Puc. 9.1. OTob6paxkeHne Ha3BaHui cTON6LOB

B Microsoft Access

OTo6paxeHune Ha3BaHMiA
CTON6L0B B Tabnuue

Y1065l UCII0IB30BaTh KOMaHAbL! INSERT, UP-
DATE wim DELETE, He0o6X0OOMMO 3HATH Ha3Ba-
HUS CTOJIOOB TOM TaOIULbI, TaHHBIE B KOTO-
pol1 BB I3MEHsIeTe, @ UMEHHO:

B [OPSIOK CTOJIONOB B TabIHIIE;

B Ha3BaHuUe KaKIoro CToyONa;

B TUII JaHHBIX B KQKIOM CTOJIOIIE;

B gBJISAETCS JIA CTOJIOEL KIIOYEBbIM;

B JOJUKHBI JIM 3HAYEHUsS B CTOIOIE OBITDH
YHUKaJIbHBIMU;

B paspeleHo JIM BBOOUTD B CTOJIOIE 3HAYe-
Hug null;

B 3HAYEHHs [0 YMOIYAHUIO Ut CTOIOIA
(ecu ecTh).

B Ta61. 2.2-2.6 ry1aBbI 2 MBI IpUBETU 0003HA-
qeHus cTOJIOOB mId Tabuul B 6a3e JaHHLIX.
Bsl MOXeTe mONyIuTh 3Ty WHGOPMAIHIO
¢ moMoIIbio nHCTpyMeHToB CYB/I, koTophIe
paborarot ¢ o6bekTamu 6a3 TaHHBIX. B aTOM
pasfeiie Mbl pacCKa)keM, KaK HCIIOJIb30BaTh
TaKue HHCTPYMEHTBI, YTOObI 0TOOPa3UTD Ha-
3BaHU CTOJIOLIOB.

Mopapok oTo6paxeHnus Ha3BaHWi
cTon6uyoB Tabnmubl B Microsoft Access

1. Haxwmure xiaBuiry F11, 9To6b1 OTKPBITH
okHo Database (basa jaHHBIX).

2. Illenkuunre o knonke Tables (Ta6imibr),
KOTOpast HaXOMUTCs 1mof KHonkoi Objects
(O6beKThI).

3. IllenxHure 1o TabauIie B CIIACKE.

4. Haxmure Ha xaonky Design (Konctpyx-
TOp) Ha IaHeJIN MHCTPYMEHTOB, YTOOBI
OTKPBITh TaOJIHUITy B Pe)KHMe PeTaKTHPO-
Bauus — Design View (cwm. puc. 9.1).




350 | [JobaBneHue, 06HOBNEHWE W yOaANEHWE

CTPOK

Mopapok oTo6paxeHuss Ha3BaHWiA
cronéuos Tabnuubl B Microsoft SQL
Server

1. 3amycrure SQL Query Analyzer miu kon-
COJTbHBII MHTEPIIPETATOP 0501 (CM. pasmern
«Microsoft SQL Server» B riaBe 1).
Komanpa Bbiaet o4eHb MHOTO HH(pOpMa-
L[UH, IO9TOMY MbI peKOMEH/yeM BbIOpaTh
nyHKTeI MeHIO Query = Results in Grid
(3ampoc = PesysnbTat B Buze Tabnuiibl) B
SQL Query Analyzer.

2. BBemure komanny sp_help table; (table—
3TO HazBaHMe TAOINIbI).

3. B SQL Query Analyzer BoiGepuTe IYHKTHI
MeHI0 Query = Execute (3aripoc = Brr-
IIOJTHUTH) 160 HaxmuTe Kiasumy F5
(cM. puc. 9.2) unu B CTpOKe 051 HAXKMHUTE
xraBuiry Enter, BBemuTe go M HOXKMHUTE Ha
Enter.

Mopapok oTo6paXeHuss Ha3BaHWiA
cronéuos Tabnuubl B Oracle

1. 3amycrute nporpammy SQL*Plus wiu ytu-
JIUTY KOMaHIHOM CTPOKH Sq1plus (cM. pas-
nen «Oracle» B rnaBe 1).

2. BBemwure describe table;, Ha>KMUTe KJIaBU-

ury Enter (cMm. puc. 9.3). table —ato HasBa-
HUe TaOIUIBL.

Mopapok oTo6paxeHuss Ha3BaHWiA
cron6uos Tabnuubl B MySQL

1. 3amycrure mouuTOp Mysql (cM. pasmen
«MySQL» Brase 1).

2. BBemwuTe describe table;, HaxkMuUTe KJIaBU-
ury Enter (cMm. puc. 9.4). table —ato Ha3Ba-
HUeE TaOJIULIBL.

58] SQL Query Analyzer - [Query - PLASHYFEN.books.PLASHYFEN chris - Untitied... =] E3

05 Fie Edt Query Irols Window Help NEIES
a-=EdH BEMH o @3- v 0 books [
Sp_help authors; A
4| | »
column_name Type computed Length prec scale nullable ]

1 jauid char  no 3 no

2 |au_frame  varchar no 15 e L
2 |au_lname  wvarchar na 15 no

4 |phone varchar no 12 yes

5 |address varchar no 20 yes

6 |city varchar no 15 yes

7 |state char no 2 yes

8 |zip char  no 5 yes -l
| O s [EF Hessages
|Query bat PLASHYFEN (8.0) |PLASHYFEN|chris (51) books |0:00:00 |14 rews Lnl, Col 17

Connections: 1 UM

Puc. 9.2. OTo6paxkeHne Ha3BaHuit CTON6L0B
Tabnuupbl B Microsoft SQL Server

& Cammand Prompt - salplus -5 system/ manager@books

Nul1? Type

AU_ID NOT NULL CHAR(3)
AU_FNAME NOT NULL VARCHAR2(15)
AU_LNAME NOT NULL VARCHAR2(15)
PHONE VYARCHARZ (12)
ADDRESS VARCHAR2 (20)
CcITY YARCHARZ (15)
STATE CHAR(2)
zip CHAR(5)

4 | »

Puc. 9.3. OTo6paxkeHne Ha3BaHWin CTONBLOB
Tabnuubl B Oracle

& Command Prompt - mysal -t books [_[o]x]
mysql> describe authors a
i _

+
au_id | char(3)

|
| | | | | |
| au_fname | varchar(15) | | | | |
| au_lname | varchar(15) | | | | |
| phone | varchar(12) | YES | | NULL | |
| address | varchar(20) | YES | | NULL | |
| city | varchar(15) | YES | | NULL | |
| state | char(2) | ves | | NULL | |
| zip | varchar(5) | YES | | NULL | |
7777777777 T T S T ¥
B rows in set (0.09 sec)

Puc. 9.4. OTo6paXkeHne Ha3BaHuMit CTONGLOB
Tabnuupl B MySQL
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& Command Prompt - psql books. [_[O[x]
books=# \d authors 4]

Table "authors"

Attribute ype | Modifier

character (3)
character wvarying(15)
character varying(15)

au_id |
I
character varying(12) I
|
|
|

au_fname
au_Tname
phone
address character varying(20)

i character varying(15)
character

—_— i

2ip character (5)
Tndex: authors_pkey

4 | A

Puc. 9.5. OTo6paXkeHMe Ha3BaHMin CTONOLOB
Tabnuupl B PostgreSQL

Mopanok oTo6paxeHnus Ha3BaHWi
cron6uos Tabnuubl B PostgreSQL

1. 3anycrute mouuTop psql (cMm. pasmen
«PostgreSQL» B riaBe 1).

2. Beegure \d table, HOKMHUTE KIaBUIIY
Enter (cm. puc. 9.5). table — aTo Ha3BaHUe
tabnunbl. O6paTuTe BHUMAaHUE, YTO MTOC-
Jie KOMaH/IbI BbI HE CTAaBUTE TOYKY C 3alls-
TOW.

Ecnn Bbl XKenaete 0TOBPasuTh Ha3BaHMA
c CTONG6LOB TabnuLbl U COXPAHUTL MOPAAOK,
B KOTOPOM OHW MOSIBNIAKTCS, HO MPU 3TOM He
noKasblBaTh Apyrve JaHHble B Tabnuue, BBe-
ouTe:

SELECT = FROM table WHERE 1 = 2;

table — 3TO Ha3BaHWe TabnmLpl, a 1 = 2 0TO-
6paxaeT Kakoe-nnoo ycnosue, KOTOPOE BCer-
na 6yaeT JIOXHbIM.

3a o6Len nHopmaumen o ctonbuax obpa-
c LwanTecb K pasgeny «Tabnuubl, CTON6UbI W
CTPOKM>» B rNaBe 2. 3a JONOMHUTENIbHON WUH-
chopmaumenn o Knyax obpallanTech K pas-
nenam «[lepBuyHble KN4YU» U «BHewHue
KNnoyu» B rnaee 2. 3a nHgopmaumen o tn-
nax AaHHblx obpaliaiTech K pasgeny «Tunbl
JlaHHbIX» B rnase 3.

B rnase 10 pacckasbiBaeTcss 0 TOM, KaK CO-
" 30aBatb W yOanaTb CTON6LbI TabWL, a Tak-
KE N3MEHSTL UX Ha3BaHWA.




352 | [lobaBneHune, 06HOBNEHWE W yAaANEHNe CTPOK

BcTaBka CTPOK ¢ noMoLLbi0
komanpab! INSERT

Komamnma INSERT qo6aBiisieT HOBbIE CTPOKU B
tabnuny. B aToM pasmene MBI pacckaxem,
KaK HCIT0JIb30BaTh 3Ty KOMAH/Y, YTOOBI:

106aBUTH CTPOKY C HOMOIIIBIO TIOJIOXKEHUSE
cronbuos B Tabmuie (INSERT VALUES);

D06ABUTH CTPOKY C OMOIIBIO HA3BAHMI
cron6mos (INSERT VALUES);

n00aBUTh CTPOKU U3 OTHOU TaOJIHIIBI
B apyryio (INSERT SELECT).

Ilepedncinm BaskHBIE TApaMeTPBI KOMAaH/IbI
INSERT:

pHU T06aBJIEHUH CTPOK C IMTOMOIIBIO TTO-
JIO’KeHHsI B Tabjulile Bbl JOOABIISETE 3HA-
4YeHHsI B HOBYIO CTPOKY B TOH JKe IIO-
CJIeMOBATENIBHOCTH, B KOTOPOI OHH TIO-
SBJISIOTCS B Tabiuiie (cM. pasmen «Jlo-
6aBJIeHIE CTPOKH C IIOMOIIIBIO ITOJIOKEHHS
crosbia» maiee B 9ToM paspeie). [Ipu
BCTaBKe CTPOKH B CTOJIOEIT BBI 3a/IaeTe Ha-
3BaHMe CTOJIOIA, B KOTOPBIN T06aBiseTe
3HaYEeHUs IJIS1 HOBOT CTPOKH (CM. TOfIpas-
nen «J{obaBieHIe CTPOKHU C IIOMOIIIBIO Ha-
3BaHUI CTOJIOIIOB» [laJiee B 3TOM pasferie).

Crenyer Bcerna no6aBisiTh CTPOKH C I10-
MOIIIbIO Ha3BaHWiT CTONOIOB. [Ipu 3TOM
BaIll 3apoc 6yeT paboTaTh U B TOM CIIY-
qae, eCJIM KTO-TO U3MEHUT MOPSIIOK CTOJ-
610B B Tabiune uiau HOOABUT HOBBIE
CTOJIOLIBL;

npu nomo1uy koMauabl INSERT VALUES Ber
yKasbIBaeTe TOYHBbIE 3HAUECHUS, KOTOPBIE
IOJDKHBI OBITH BCTaBJICHBI B Tabuty. [1pu
noMorry KoMauabl INSERT SELECT BbI BLIOU-
paeTte CTPOKH M3 APYTO¥ TaOIUIBI, KOTO-
pble JKelaeTe IOMECTUTD B TEKYIIYIO;

m  INSERT VALUES no6aBmster B TaOJIHITY OTHY

CTPOKY, a INSERT SELECT — mo60e Komde-
CTBO CTPOK;

Ka)kmoe q06aBieHHOe 3HAUeHNUe [JODKHO
6BITH TOTO JKe TUIA (MM UMETh BO3MOXK-
HOCTb OJId KOHBepTaHI/II/I), 4YTO U ,HPYFI/IC
maHHbBIe B cToitoue (cM. paspen «IIpeobpa-
30BaHUE TUIIOB JAHHBIX C TIOMOIIBIO (QyH-
kiuu CAST()» B rmase 5);

ITOOBI COXPAaHUTB CHCTEMY CCBUIOK, BCTaB-
JIEHHBIW BHENIHUH KIIOY JOJDKEH COmep-
xaTb 160 NULL, 160 3HaUEHUE CYIIIeCTBY-
IOIIETO KJII0Ya U3 NMEePBUYHON UM YHU-
KaJIbHOM CCBIIKM BTOPHYHOTO KJTF04a (CM.
pasnens! «[lepBuuHble Kiaoyu» u «BHe-
LITHYE KJIIOYW» B IIaBe 2);

nobaBiieHHOe 3HaYeHUEe He MOYKET OTMe-
HUTB orpanmdeHust. Cum. pasgen «[Iposepka
3HaYeHHUI CTONOma C TOMOIIBIO Orpa-
unyenuss CHECK>» B rimase 10;

HU OJ{HO BBIP@KEHIIE He TOJDKHO IPUBOIUTH
K apudmMerudeckoir ommobKe (Harpumep,
IIePEIIOIHEHUIO WIH [IeICHUIO Ha HYJIb);

BCIIOMHMTE U3 pasjiesia « TabIIuibl, CTOI01bI
¥ CTPOKM» B IJIaBe 2, YTO MOPSIIOK CTPOK
B TaOJInIle He UMeeT 3HaYeHUs 1 9TO BbI He
MOJYKETe YIIPABJISITh PACIIONOKEHIEM CTPOK,
[I03TOMY HOBBIE CTPOKH MOTYT IIOSIBUTHCS B
11060M MecTe TaOIUIbL.

lo6aBneHne cTPoKu
C NOMOLYbID NONOXEHUA cTonbua

Bsenure:
INSERT INTO table

VALUES(valuel, value2, .., valueN);

table — aT0 Ha3BaHMe TAOIHIIBI, B KOTOPYIO
BBI mobaBisieTe CTPOKy, valuel, value2, ..,
valueN — aTo cuucok OyKBeHHBIX 00603Hade-
HUA WX BBIPa>KEHUM, KOTOPBIN 3ajaeT 3Have-
HUSI I BCeX CTOJIOGIOB B HOBOM CTPOKe.




BctaBka cTpok ¢ nmomouibto KomaHabl INSERT | 353

Jinctuer 9.1. KomaHga INSERT fo6aBut B Tabnuuy
authors HOBYIO CTPOKY, BCTABUB 3HA4YEHUS B TOM
MOPSKE, B KOTOPOM UAYT CTON6LbI B CINCKE.
PesynbTar UCnonHeHNs NMCTUHIA NOKa3aH Ha puc. 9.6

E=———cc—————— JINCTHHI Emgl
INSERT INTO authors
VALUES(
"A08 ",
"Michael ",
"Polk",

'512-953-1231",
"4028 Guadalupe St°,
"Austin’,

TX,

"787017);

Jinetner 9.2. KomaHpa INSERT fo6asut B Tabnuuy
authors HOBYIO CTPOKY, BCTABWB 3Ha4€HNs B TOM
nopsake, B KOTOPOM UAYT CTONGLbI B CMINCKE.
PesynbTar MCMOMHEHNs IMCTUHIA NOKa3aH Ha puc. 9.6

ElI=————— JIUCTHHT EEEI

INSERT INTO authors(

au_id,
au_fname,
au_lname,
phone,
address,
city,
state,
zip)

VALUES(
"A09 ",
"Irene’
"Bell’
"415-225-4689"
"810 Throckmorton Ave',
"Mill Valley',
"CA",
'94941");

KonuecTBo 3HAYEHU TOJKHO COOTBETCTBO-
BaTh KOJIMYECTBY CTOJIOLOB B table, a 3Hade-
HUS TOJDKHBI OBITh YKa3aHBbI B TO JKe IOCITe-
moBaTeIbHOCTH, 49TO U cTonbubl. CYB]]
BCTaB/IsAET Ka)KJoe 3HadeHHe B CTOJIOEI,
KOTOPBIA COBIIAJIA€T C ITOJIOKEHWEM 3Hade-
HUud B table, valuel moOaBiseTcs B TIePBbII
crosber HOBOK CTPOKH, value2 — BO BTOPOH
crosbern 1 T.1.

Komanma-npumep mo6aBut B TabIuIy OTHY
CTpoKy (cM. mucTHHr 9.1).

o6aBneHne cTpoKu
¢ NMOMOLYbH Ha3BaHwii cTONOL0B

Beenure:
INSERT INTO table
(columnt, column2, columnN)
VALUES(valuel, value2, valueN);

table — aTO Ha3BaHMe TAOIUIIBI, B KOTOPYIO
BBI 00aBIIsIeTe CTPOKY; columni, column?, ..,
columnN — cIMCcOK Ha3BaHUI CTONOIOB B
table; valuet, value2, .., valueN— cricox 6yk-
BEHHBIX 0003HAYCHUI HJIM BHIPOKEHUIT, KOTO-
pble 3a0al0T 3HaYEHU IJIs YKa3aHHBIX CTOJI-
6110B B HOBOII CTPOKe.

KosmmuecTBo 3HAYEHU MOJDKHO COOTBETCTBO-
BaTb KOJIMYECTBY CTOJIOLOB B CIIKCKE, a 3HA-
YeHUS NOJDKHBI ObITh YKa3aHbI B TOM JKe II0-
CJIeIOBATELHOCTH, YTO M Ha3BaHUS CTOJIOIIOB.
CYDB]] BcTaBisieT Kakgoe 3HaYeHUE B CTOJI-
6e11, UCTIOJTB3YsI COOTBETCTBYIOIIINE 3HAYCHUS
B CIIACKe. 3HadyeHHUe valuel mobOaBisercs
B crosber] column1 HOBOH CTPOKH, 3HaYEHHE
value2— B cronber column2 u T.n. IpomyiieH-
HOMY CTOJIOIYy TIPUCBAWBAETCSI 3HAUEHHE 110
ymosrdanuro uam NULL.

Komanpa-pumMep no6aBuUT B TaOIUIY OXHY
cTpoky. IIpoiiie Bcero ykaswiBaTh Ha3BaHUS
CTOJIOIIOB B TOM K€ MOPSIIKE, B KOTOPOM OHHU
TIpUBeIeHbI B TabsmIle (CM. TUCTHHT 9.2), HO BBI
MOJKETe TEPEYUCTUTh UX B MPOU3BOIBHOM
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nopsinke (cM. iuctuHr 9.3). B mo6om cirygae
3HadeHus B IpemioxkeHuu VALUES moikHBI
COOTBETCTBOBATH IOCIIEIOBATEIbHOCTH, B KO-
TOPO BBl YKasajiu HA3BaHUS CTOJOIIOB.

Ecnu BBI jkeTaeTe yKasaTh 3HAUEHHS TOTBKO
IJIST OIpefieJIeHHBIX CTOJIOIIOB, MOXKETe IIPO-
IYCTATh HEKOTOPBbIEe CTONOIBI (CM. JHC-
tuHT 9.4). Eciiu BeI pontycrute cronber, CYD]]
IOJDKHA CaMa YKas3aTh [UIs Hero 3HaueHre Ha
ocHoBaHuu HazBauwus croji6ia. CYB] mobaBut
3HaYeHHe 110 YMOJYAHHIO (ec)I OHO OBLIO 3a-
naHo) wim NULL (eciir BosamoskHO). Ecoi BbI Tpo-
MyCTUTe CTOJIOEI, KOTOPBIl He UMeeT 3HaJe-
HUSI [T0 YMOJTIaHHIO U B KOTOPBI HeJIb3sI 00a-
Buth NULL, CYBJl BBImacTt cooOieHue o6
omubKke U He TOOaBUT HOBYIO CTPOKY. 3a UH-
dopmariueit o ToMm, Kak 3amaTh 3HAYEHUE 110
YMOJTYAHMIO U paspemnTh 3HaveHue null ms
crosbiia, obparrairecs K pasneiaam «IIpucso-
eHHe 3HAYeHUS 110 YMOJYaHUIO C IIOMOIIIBIO
orpaandenust DEFAULT» u «3ampeT 3HaueHUs
null ¢ momorusio orpanndenust NOT NULL» B
riase 10. Ha puc. 9.6 noka3aHbl HOBbIE CTPO-
KU B TabJHIle authors mocse NCIoTHeHus JIn-
cTuHTOB 9.1-9.4.

Llo6aBnexue cTpok
M3 OfiHOW Tabnuubl B ApYryw

Beenure:

INSERT INTO table
[(columnt, column2, ..,
select_statement;

columnh) ]

table —3TO Ha3BaHUeE TAOJIUIBI, B KOTOPYIO
BEI 100aBIIsgeTe CTpPOKY; columni, columng, ..,
columnN— CIIMCOK Ha3BaHUM CTOJIOLIOB B HELL;
select _statement — mo6ast komauma SELECT,
CYUTBHIBAIONIAsl CTPOKU HAHHBIX, KOTOpPBIE
IOJDKHBI OBITH 0GABIICHBI B TAOIHITY.

Juctuur 9.3. Bam Heo653aTeNbHO YKa3biBaTh
Ha3BaHus CTONO6LOB B TOM Xe NopsaKe, B KOTOPOM
OHMW 1ayT B Tabnuue. B aTom npumepe Mbl U3MEHUNN
MOpsA0K Ha3BaHWiA CTONGLOB M COOTBETCTBYHLLMX
3Ha4eHU. Pe3ynbstar UCNONHEHNS IUCTUHTA

CM. Ha puc. 9.6

EN=———————— NIMCTHHI §E§|

INSERT INTO authors(
zip,
phone,
address,
au_lname,
au_fname,
state,
au_id,
city)

VALUES(
60614 ",
"312-998-0020",
"1937 N. Clark St°,
"Weston ',
‘Dianne’,
Il
"A10°,
"Chicago’);

Jinctuur 9.4. Mol o6aBunu CTPOKY AN HOBOMO
aBTOPA, HO NPONYCTUAN CTONOLbI M 3HAYEHUS ANS
afpeca astopa. CYB[] asTomatnyecku go6asuna

B NpOonyLLeHHble cTonbubl NULL. Pe3ynbrar
MCMOMHEHNS NNCTIUHIA NoKasaH Ha puc. 9.6

EO=————— Nuctunr §E§|

INSERT INTO authors(

au_id,
au_fname,
au_lname,
phone)

VALUES(
A1
"Max ",
"Allard’

'212-502-0955");
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au_id au_fname  au_lname phone address city state  zip

AO1 Sarah Buchman 718-496-7223 75 West 205 St Bronx NY 10468
A02 Wendy Heydemark 303-986-7020 2922 Baseline Rd Boulder co 80303
AO3 Hallie Hull 415-549-4278 3800 Waldo Ave, #14F San Francisco CA 94123
A04 Klee Hull 415-549-4278 3800 Waldo Ave, #14F San Francisco CA 94123
A0S Christian Kells 212-771-4680 114 Horatio St New York NY 10014
AO6 Kellsey 650-836-7128 390 Serra Mall Palo Alto CA 94305
AO7 Paddy 0’ Furniture 941-925-0752 1442 Main St Sarasota FL 34236
A08 Michael Polk 512-953-1231 4028 Guadalupe St Austin X 78701
A09 Irene Bell 415-225-4689 810 Throckmorton Ave Mill Valley CA 94941
A10 Dianne Weston 312-998-0020 1937 N. Clark St Chicago IL 60614
A1 Max Allard 212-502-0955  NULL NULL NULL NULL

Puc. 9.6. Mocne ucnonHeHns nuctuHroB 9.1-9.4 B Tabnuuy authors 6bian f06aBNEHbI YETbIPE HOBbIE CTPOKU

pub_id pub_name city state country

P05 This is Pizza? Press New York NY USA

P06 This is Beer? Press Toronto ON Canada

PO7 This is Irany? Press London NULL United Kindom
P08 This is Fame? Press Los Angeles CA USA

Puc. 9.7. Tabnnua new_publishers ucnonbayercs B nucTuHrax 9.5-9.7. OHa MMeeT Takyto Xe CTPYKTYpY, Kak

Tabnuua publishers

KonuaecTBO CTONOLIOB B pe3ysIbTaTe HCIOMHe-
HII KOMaHAObI select statement mMOKHO COOT-
BETCTBOBATh KOJIMYECTBY CTOIOLIOB B table win
criucke crosnbuoB. CYDB]] urHopupyer Has3Ba-
HUSI CTOJIOGIOB IPU BBIITOJIHEHUU KOMaH/IbI
select_statement 1 BMeCTO HUX HCIIOIb3yeT
roJioxkeHue B cronbie. [lJist mepBoro crobia
B table wim column? UCIOIB3YETCH HEPBBIA
cronbern select statement B IIpoliecce BBIIIOJI-
HeHus U T.11. [Ipormy1iieHHOMY CTONOITY 3a7aet-
Cs1 3HAYEeHMe 10 ymordanuio rwin NULL.

Komanna-npumep no6aBut B table HeCKOIIb-
KO CTPOK.

B ocranpHBIX IIpuMepax 3TOTO pasjeia uc-
moJyib3yercst Tabyumna new_publishers (cm.
puc. 9.7), KOTOPYIO MBI CO3IaJIH, YTOOBI ITOKa-
3aTh, Kak paboraer komanma INSERT SELECT.
Tabnuma new_publishers umeer Ty ke CTPyK-
TyPY, 4TO 1 publishers, 1 UCIIOIB3YeTCA TONb-
KO B KaueCTBe UCTOYHUKA HOBBIX CTPOK, HO HE
H3MEHSETCS B Pe3yJIbTaTe UCIIOIHEHHS KOMaH-
el INSERT.




356 | [lobaBneHune, 06HOBNEHWE W yaaANEHNe CTPOK

JIuctunr 9.5 gobasnser ctpoku ¢ uHGopma-  JIMCTHHT 9.5. [106aBUTb CTPOKM € UH(DOPMALmei
nueit 06 uamaTeabcTBax Jloc-AHIKeTeca U3 06 n3patenbcTeax Jloc-AHmKeneca u3 Tabnuupl
Ta6uIel new_publishers B publishers. Mer ~ NeW_publishers g publishers. Pesynbrar

MCNOSIHEHNS IMCTUHIA CM. Ha puc. 9.8
IPOMYCTUNHN CIIHCOK CTOJOLOB, IIO3TOMY

CYDB]l 6ymeT MCIONB30BATh IOJNOKECHUSA e Jncimar
CTOIOOB B Tabuile publishers mig qo6as- INSERT INTO publishers
snenus 3HadeHur. Komanma mmuctunra 9.5 no- SELECT
6aBuT B publishers omHy CTPOKY; pe3yapTat pub_id,
WCIIOJIHEeHUS JINCTUHIA TI0Ka3aH Ha puc. 9.8. pub_name,
city,
Jluctunr 9.6 mobasisieT CTPOKU ¢ nHpOpMa- state.
el 0 HeaMepPUKAaHCKUX U3[aTeJIbCTBAX U3 country
TabauIel new_publishers B publishers. Ha- FROM new_publishers
3BaHUS CTONOOB B yHKTax INSERT u SELECT WHERE city = 'Los Angeles’;

3[IeCh OIUHAKOBBIE, OHAKO 9TO HEOOI3aTe -
HO, Tak Kak CYBJl urHopupyer Ha3BaHUS Jinctuur 9.6. [Jo6aBuTb CTPOKK C MHG OPMaLMeit 0

CTONBIOB, CYNTaHHbIe KOMaHmoi SELECT, m  HeaMepUKaHCKuX U3faTenbeTsax u3 Tabnuubl
new_publishers B publishers. Pesynbrar

HCIIOJIB3YET UX ITOJIOJKEHUA. Orta KOMaHJa n0-
UCMOJIHEHNS NIUCTUHIA CM. Ha puc. 9.8

6aBuT B publishers mBe CTPOKHU; pe3ynbTaT

WCIIOJIHEHU S JINCTUHTA [I0Ka3aH Ha puc. 9.8. Fie——=—= fwewr
ITpennosxenne SELECT MOkeT cauTaTh IMyCTOM INSERT INTO publishers(
pesynbTaT (Hyab cTpok). Jluctuur 9.7 mo- pub_id,
GasinsieT cTpoku ¢ undopmaimeil 06 usmna- pub_nanme,
TeabCTBaxX XXX u3 Tabauimel new_publishers Citi’
B publishers. MBI MOKeM HCHOJIb30BaTh ioini}y)
SELECT+ BMecTO cImcKa Ha3BaHMU CTOIOIOB, SELECT
TaK Kak new_publishersu publishers umeror pub_id,
OINMHAKOBYIO CTPYKTypy. KoMannga us muc- pub_name,
THHra 9.7 He 106aBUT B publishers HU ogHOM city,
CTPOKH, TOCKOJIbKY M3IATENbCTBA C HA3BAHU- state,
eM XXX B Tabiuiie new_publishers mer. country _
FROM new_publishers
WHERE country <> "USA’;

pub_id pub_name city state country

P01 Abatis Publishers New York NY USA

P02 Core Dump Books San Francisco CA USA

P03 Schadenfreude Press Hamburg NULL Germany

P04 Tenterhooks Press Berkeley CA USA

P06 This is Beer? Press Toronto ON Canada

P07 This is Irany? Press London NULL United Kindom
P08 This is Fame? Press Los Angeles CA USA

Puc. 9.8. Mocne ncnonHeHns ANCTUHIoB 9.5-9.7 B Tabnuuy publishers 6bian [06aBieHbl TPU HOBbIE CTPOKU
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JInctnur 9.7. [106aBuTb CTPOKM C MHGbOpMaLMeit

06 131aTenbCTBaX XXX U3 TabnunLibl
new_publishers B publishers. Pe3ynbrat
VCMOHEHNA NUCTIHIA CM. Ha puc. 9.8

EO=————— JINCTHHI

INSERT INTO publishers(
pub_id,
pub_name,
city,
state,
country)

SELECT =

FROM new_publishers
WHERE pub_name = "XXX';

3HAYEHWIA B 3TW CTONOLbI.

B SQL kntoyeBoe cnoBo INTO ABNSETCS ONLnei
ana Komangbl INSERT. Microsoft Access,
Oracle n PostgreSQL o6sa3atenbHo TpebytoT
BBOJA INTO, MO3TOMY Mbl HMKOrA €ro He
nponyckaem. [locmoTpute B AOKYMEHTaLMN,
KaK Bawa CYB[] 06pabaTbiBaeT 3HA4YEHNS NpK
BCTaBKe B CTONOLbI, AaHHble B KOTOPbIX aB-
TOMATUYECKN CO3Jat0T HOBbIA MEPBUYHBII
KN4 ans cTpoku (cm. npumeyanue DBMS
B pasgene «[lepBuYHbIE KIHO4M» rNaBbl 2).
CYBO mOXeT He paspelunTb Ao06aBneHue

Ha puc. 9.8 mokasana tabiuia publishers
TOCJIe UCIIOJTHEHU ST TUCTUHTOB 9.5-9.7.

lpouecc fob6aBneHns CTPOK B TabnuLly B nep-
Bblil Pa3 HA3bIBAGTCA 3aMT0/HEHUEM TabsNLbI.

Bbl MOXeTe ucnonb3oBaTh KoMaHay SELECT
INTO, 4T06bl CO3AaTb HOBYHO Tabnuuy U 3a-
MONTHUTb ee CTPOKaMu, KOTOPble BEPHET KO-
maHAa SELECT (cm. pasgen «Co3pmaHue HOBOM
TabnuLbl Ha OCHOBE CYLLECTBYIOLLEN C MOMO-
wbto komaHabl SELECT INTO» B rnase 10).

Ecnu Bbl enaete 6bITb 0CO6EHHO BHUMATESb-
HbIMW NpK [OOGABMEHUN CTPOK, MOXETE NpoBe-
puTb KOMaHZy INSERT ¢ NOMOLLbO BPEMEHHO
Tabnuupl (cM. pasgensl «Co3faHne BpeMeHHON
Tabnuubl ¢ nomolubio KomaHabl CREATE
TEMPORARY TABLE» n «Co3pgaHue HOBOM
Tabnuubl Ha OCHOBE CYLLECTBYHOLLEH C MOMO-
wbto komauabl SELECT INTO» B rnase 10).

Bbl Takke MoXeTe [106aBNSTb CTPOKU C NOMO-
LLbt0 NPeACTaBneHuiA (CM. pasgen «/3meHenne
[JaHHbIX Yepe3 NpefcTaBneHns» B rnase 12).

Ecnv Bbl NpUMEHsETe TpaH3akLmm, BOCNONb-
3yiTech KomMaHgon COMMIT nocrne KOMaHbl
INSERT, 4T06bI CLENaTb U3MEHEHUs MOCTO-
AHHbIMU. 32 UH(OpPMALMel 0 TPAH3AKLNAX
o6paulaiitech K rnase 13.

Ecnn table n table2 UMEKOT OOUHAKOBYHO
CTPYKTYPY, MOXETe BCTaBWUTb BCE CTPOKM U3
table2 B tablel. [ins 3TOr0 BBEAMTE:

INSERT INTO tablel
SELECT « FROM tableZ;
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W3meHeHue CTPOK
C NOMOLLbI0 KOMaHAbI
UPDATE

Komanpa UPDATE u3MeHseT 3HaUeHUS B CYILIe-
CTBYIOIINX CTPOKaX TabmuIbl. Bel MoXkere uc-
II0JIb30BATh Ty KOMaHAY, YTOOBI H3MEHSTh:

B BCe CTPOKHM B TabnuIie;
B OT/JEIbHbIE CTPOKY B TAOIIHUIIE.

Yro661 0GHOBUTH CTPOKH, HY’KHO YKa3aTh:

B KaKy TaGJIHIly U3MEHSTD;

B Ha3BaHUJA CTOJIOILIOB, KOTOPbIE HY)KHO U3-
MEHUTH, a TAK)KE HOBbIC 3HAYCHU I,

B yCJIOBUE MOWCKA C LENbI0 HAXOXKIEHUs
CTPOK 17151 OOHOBIIEHUS (OMITMOHATHHO).

Ilepedncinm BaskHBIE TApaMeTPhI KOMAaH/IbI
UPDATE:

B ucnoab3yer npepnoxenue WHERE, B koro-
POM yKa3bIBaeTcs, Kakue CTPOKU HY>KHO
u3MeHUTh. be3 npemnoxxkenus WHERE xo-
maHna UPDATE U3MEHUT Bce CTPOKU B Tao-
JIAIIE;

B MOXeT ObITh HebGe30IacHa, IOTOMY YTO
BBI MOJKeTe CJIyJalfHO IPOITYCTHUTH IIpefi-
no>kenvie WHERE (11 M3MEeHUTH BCe CTPOKH)
WJIN HEeIPaBUJIbHO yKa3aTh yCJIOBUE IIO-
ucka mist WHERE (i M3MeHUTDb He Te CTPO-
ku). [lepen samyckom komaumsl UPDATE
MBI pEeKOMEHIyeM 3aIlyCTUTb KOMaHIY
SELECT ¢ TeM ke mpenyoxxenueM WHERE,
91O U mist 06HOBIeHusI cTpok. Komanma
SELECT oTo6pa3uT Bce CTPOKU, KOTOPBIE
6ynyT nuamenensr CYB]l mpu 3amycke Ko-
maHab! UPDATE. YTo6b1 0TOOPA3UThH TOJB-
KO KOJIMYeCTBO 3TUX CTPOK, OJIb3yHUTECh
koMaumou SELECT COUNT («);

B KaXK/loe U3MeHeHHOe 3HadYeHUe MOJDKHO
OBITH TOTO K€ TUIIA (MJIA UMETH BO3MOXK-
HOCTB JJIs1 KOHBEpTalluu), 9YTO U JPyrue
manHble B cronbue (cMm. pasmen «IIpeo6-
pasoBaHUe THUIIOB IAHHBIX C ITOMOIIBIO
dyuxuu CAST()» B riiaBe 5);

B YTOOBI COXPAaHUTH CCBUIOYHYIO IIEJIOCT-
HOCTb, CYDB]I T03BOJIsIeT yKa3aTh JEeHCTBHE,
KOTOpOe OYZeT BBIOIHATHCS aBTOMATH-
YeCKHU C ITOMOIIbI0 KoMaHabl UPDATE mpu
M3MeHEeHUY 3HAYeHHUsI, Ha KOTOPOe YKa3bl-
BaeT BTOPUYHBIN KIIFOY (CM. COBETHI K pas-
meny «3aaHre BHEIITHETO KII09a C TOMO-
mpio orpanudeHust FOREIGN KEY» B ria-
Be 10);

B U3MeHEHHOE 3HaY€eHNEe He MOKET OTMEHUTh
OTpaHWYeHNe, HAJIOKeHHOe Ha CTober|
(cm. pasmen «ITpoBepka 3HaUEHUIT CTOJIO-
ma ¢ momornsio orpanmdenus CHECK»
B riase 10);

N HU OJHO BBIPAKEHIE He MOJDKHO MIPUBO-
nuth K apudmernyeckon omnbre (Ha-
[IpUMep, MePeroHEeHUIO WIN JIeJICHUIO Ha
HYJIb);

B BCIIOMHUTE U3 pa3fena « Tabnuisl, cTor6-
bl U CTPOKM» B TJIaBe 2, YTO MOPSIOK
CTPOK B TabJTuIle He UMeeT 3HAUEHUSI K YTO
BbI HE MOJKETe YIIPABIISITh PACIIOIOKEHIEM
CTPOK, ITI09TOMY HOBBIE CTPOKU MOTYT I10-
SBUTHCS B JI000M MecTe TabauIlb.

N3meHeHue cTpPoK

Beenure:

UPDATE table
SET column = expr
[WHERE search_condition];

table — 910 HazBaHUe TAOIUIBI, KOTOPYIO BbI
6ymete OOHOBIIATD; COIuMN — HA3BaHUE CTOJIO-
na (c JaHHBIMM [IJIS U3MeHeHus) B table;
expr — 6ykBeHHOEe 0603HAYEHNE, BBIPAKEHIE
WJTH 3aIIPOC, KOTOPBIN CIUTHIBAET OIHO 3HA-
yeHye. 3HaYeHUe, CIUTAHHOE 6XP/, 3AMEHUT
CyIIeCTBYIOIlee 3HaUYeHue B column. YTo6s
M3MEHUTh 3HAaYeHU B HECKOJILKUX CTOJIO-
[[aX, BBeIUTe B IyHKTe SET CIIHCOK BBIpaxKe-
Huit (column = expr), pasmeeHHBIX 3aISATHI-
Mu. BBl MOsKeTe 3aaBaTh CIIMCOK IIOJIEM IS
OOHOBJIEHHST B JIOOOM TOpsiKe. YciaoBHe
search_condition 3ajaeTr yCJIOBHs, KOTOPbIE
OOJI’KHBI CO6HIOI[aTI)CH oIl N3MEHAEeMBbIX
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JIncTtudr 9.8. 3ameHNTb 3Ha4eHue contract Hynem
BO BCeX CTpokax titles. Pe3ynsrat ucnonHeHns
NIUCTUHIA NoKasaH Ha puc. 9.9

EDE JucTHHr §E§|

UPDATE titles
SET contract = 0;

JInctunr 9.9. YOBOMTL LiEHY Ha KHUMW N0 UCTOPUK.
PeaynbTar UCnonHeHns NUCTUHIA NoKas3aH Ha puc. 9.9

Er—"——i—= nwottr ——"i—"—"——=—p

UPDATE titles
SET price =
WHERE type =

price = 2.0
"history’;

Jinetunr 9.10. I3menuTb cTON6UBI type n pages
ONS KHAT MO NCUXonornn. PeaynbtaT MCNoNHEHUs
NUCTUHIA CM. Ha puc. 9.9

IED% JIMCTHHI §E§|

UPDATE titles

SET type = ’'self help’,
pages = NULL
WHERE type = ‘psychology’;

JInetnr 9.11. YMeHbLLINTL B ABA pasa NpoLaxu
KHUT, KOTOPblE HAXOASTCS Ha CPEAHEM YPOBHE.
Pesynbtar MCNONHEHNS INCTMHIA CM. Ha puc. 9.9

IED% JIMCTHHI EEEI

UPDATE titles
SET sales = sales = 0.5
WHERE sales >
(SELECT AVG(sales)
FROM titles);

CTPOK. DTUMH YCJIOBHUSMU MOTYT OBITh yCIIO-
Bust WHERE (omeparopsr cpaBHeHwus1, LIKE,
BETWEEN, IN u IS NULL, cM. ri1aBy 4) uinu ycio-
BusI 3ampoca (orneparopsl cpaBHenws, IN, ALL,
ANY m EXISTS, cM. riaBy 8) B xoMOMHAIuu
¢ AND, OR 1 NOT. Ecniu BBI Oy CTHUTE IIPeAIoKe-
Hue WHERE, 6ynyT M3MeHEeHBI BCe CTPOKHU B
TabuLe.

JIuctunr 9.8 3aMenseT 3HaYeHUe contract Hy-
aeMm. OrcyrcrBue npemroxerns WHERE coo6-
maet CYB/I, uTo ciemyeT M3aMeHUTh 3HAUeHNUS
B cTOJIOLIE contract Bo Bcex CTPOKaXx. Koman-
Ia B ymuctuHre 9.8 uamensier 13 crpok. Pe-
3yJIbTAT UCIIOJIHEHUS CM. Ha puc. 9.9.

JIuctunr 9.9 ucnonb3yer apudmerndeckoe
BbIpakeHHe U ycnoBue WHERE, 9TOOBI yBO-
WTb IleHy Ha KHUTU o ucropuu. Komanna,
NpeACTaBJIeHHAsA B 9TOM JIUCTUHIE, U3MEHSIET
TpU CTPOKU. Pe3ynbTaT UCIOTHEHUS CM.
Ha puc. 9.9.

JIuctuar 9.10 usMmenseT cTogbubl type u
pages IJIst KHUT 110 IICUXOJIOTUU. BBl Mcnob-
3yeTe TOJBKO OHO IpeanokeHue SET, 4ro-
OBl M3MEHUTb HECKOJBKO CTOJIOIOB, pasfe-
JIUB BBIP@KEHHUS COlumn = expr 3amsaThIMU
(He clemyer CTaBUTD 3aIATYIO B KOHIIE IO-
ciegHero Belpakenust). Komanna us muctus-
ra 9.10 uameHseT Tpu CTpoKu. PesynbTat nc-
IIOJIHEHHUS [I0Ka3aH Ha puc. 9.9.

JIuctunr 9.11 ucnoab3yeT MOA3ANpoOC U
¢yHKIMIO, YTOOBI YMEHBIIUTD B [Ba pasa
IIPOJa’KX KHUT, KOTOPBIE IPOIAIOTCS Y UIIIe,
4eM Bce KHUTH B menoMm. KomaHpa, mpen-
CTAaBJICHHAA B 3TOM JIMCTUHTEC, USMCHACT JIBEC
CTpOKH. Pe3ynbpraT HcrosHeHNs TOKa3aH Ha
puc. 9.9.

Bbl MOXKeTe U3MEHUTh 3HAYEHUs B TaOIIMIle
Ha OCHOBAaHWHW 3HAYEHUI U3 OPYro TabiIu-
upl. JIuctuHr 9.12 ucnonab3yeT MoA3anpockl,
4TOOBI U3MEHUTD ATy IyOIUKAIIUHY TSI BCeX
KHHT, KOTOpble Hammcama Capa byxmanu
(Sarah Buchmann). IlpencraBnennas B 3ToM
JIUCTUHTE KOMaH/[a M3MEHsIeT TPU CTPOKH.
PeaynbraT ncnoaHeHUs NOKa3aH Ha puc. 9.9.
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[IpenmomoxuM, 4To U3maTenbcTBO Abatis
Publishers (P01) xynuio usnarenscrBo Ten-
terhooks Press (P04). Terepb Bce KHUTH TTOC-
JenHero BbImycKaioTcss B Abatis Publishers.
JTucrunr 9.13 mensiet nugopmariuio o6 usna-
TeabcTBe B titles ¢ P04 ma PO1. 3ampoc B
npemioxennn WHERE cauteiBaer pub_id mia us-
marenscrBa Tenterhooks Press. CYB/] ucmoss-
3yeT pub_1id, 94TOOBI cuMUTaTH M3 TAOIHIIBI
titles Bce KHUTH, KOTOPBIE BBIITYCKAIOTCS M3~
narenbcrBoM Tenterhooks Press. 3atem CYB]]
C TOMOIIIBIO 3HAYEHIST, CIUTAHHOTO 3aIIPOCOM
B IIpeIUIO’KeHUH SET, NU3MEHSET COOTBETCTBY-
olye CTpoKy B Tabyuue titles. [Tockompky
3aIpPOCHI UCIIOIB3YIOTCS C HEU3MEHHBIM OIle-
paTopoM CpaBHEHHUs, OHU TOJDKHBI OBITH CKa-
JISPHBIMU 3alPOCAMU M CYHUTHIBATH EIUH-
CTBEHHBIE 3HaYeHUS (TO eCTh Pe3yJsIbTaT OfHOM
crpoku unu ctonbira). Cm. pasmern «CpaBHe-
HUe 3HAUeHUH, BO3BPAIIIAeMbIX [TO/I3AIIPOCOM,
C MICIIOJIh30BaHUEM OTIEPATOPOB CPAaBHEHUS» B
rinase 8. Komanna us mucrudra 9.13 nugMenser
IATH CTPOK.

Ha puc. 9.9 nokasana tabnuiia titles mocie
UCIIOJHEeHUs JTUCTUHTOB 9.8—9.13. Kaxxnbrit
JUCTUHT HU3MEHSeT HaHHbIE B OTIEIbHOM
cronbue (cronbmax). MismMenenunsle 3Hade-
HUSI BBIJIEJICHBI IIOJY>)KHPHBIM IIPU(TOM.

CYB[l 6yfeT paccyuTbiBaTb BbIPaXEHUs B
c NPeAnoXeHnn SET unnm WHERE ¢ 1cnonb3osa-
HIEM 3HAYEHMI, KOTOPbIE HAXOAMNCh B CTONG-
Lax 4o Ha4ana M3MeHeHuid. PaccmoTpum Ko-
MaHay UPDATE:

UPDATE mytable
SET  col1l = coll = 2,
col2 = coll = 4,
col3 = col2 « 8
WHERE coll = 1
AND col2 = 2;

s

CYB[] 3apaet coll paBHbIM 2, col2 — pas-
HbIM 4 (1x4, a He 2x4), a col3 — paBHbIM
16 (2x8, a He 4x8).

Jinetunr 9.12. 3ameHuTb Aaty ny6nmkaumn ans Bcex
KHUr, KoTopble Hanucana Capa byxmanH, Ha 1 siHBaps
2003 ropa. Peaynbrat UCNONHEHWS NIMCTUHIA
MoKasaH Ha puc. 9.9

EIE——————— IWcTHHI =——————[1=

UPDATE titles
SET pubdate = DATE
WHERE title_id 1IN
(SELECT title_id
FROM title_authors
WHERE au_1id 1IN
(SELECT au_id
FROM authors
WHERE au_fname = 'Sarah’
AND au_lname = ‘Buchman’));

'2003-01-01"

Juctunr 9.13. «[punucate» BCE KHUIN,
BbINYLLEHHbIe n3aatenbcTBom Tenterhooks Press,
n3patenscTBy Abatis Publishers. Pesynbrar
MCMOMHEHNS NNCTUHIA NoKasaH Ha puc. 9.9

EO=———————— JInGTHHr

UPDATE titles
SET pub_id =
(SELECT pub_id
FROM publishers
WHERE pub_name =
WHERE pub_id =
(SELECT pub_id
FROM publishers
WHERE pub_name = 'Tenterhooks Press’);

"Abatis Publishers’)
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title_id title_name type pub_id pages price sales pubdate contract
T01 19771 history PO1 107 43.98 566 2003-01-01 0
T02 200 Years of German Humor history P03 14 39.90 9566 2003-01-01 0
T03 Ask Your System Administrator computer P02 1226 39.95 25667 2000-09-01 0O
T04 But I Did It Unconsciously self help PO1 NULL  12.99 13001 1999-05-31 0
T05 Exchange of Platitudes self help PO1 NULL  6.95 100720 2001-01-01 0
T06 How About Never? biography PO1 473 19.95 11320 2000-07-31 0
T07 I Blame My Mother biography P03 333 23.95 750100 1999-10-01 0
T08 Just Wait Until After School children  PO1 86 10.00 4095 2001-06-01 0
T09 Kiss My Boo-Boo children  PO1 22 13.95 5000 2002-05-31 0
710 Not Without My Faberge Egg biography PO1 NULL ~ NULL NULL NULL 0
T Perhaps It's a Glandular Problem self help PO1 NULL  7.99 94123 2000-11-30 0
T12 Spontaneous, Not Annoying biography P01 507 12.99 100001 2000-08-31 0
T13 What Are The Civilian Applications? history P03 802 59.98 10467 2003-01-01 0

Puc. 9.9. Tabnmua titles nocne ucnonHeHns nMCTUHroB 9.8-9.13. I3MeHeHHbIe 3Ha4eHUs OTMEYEHbI
NONYXXWUPHBIM LLPUEPTOM

Ecnun Bbl Xenaete 6bITb 0CO6EHHO BHMMA-
" TENbHbIMW NPU U3MEHEHUN CTPOK, MOXETE
npoBepuTb KomaHay UPDATE C MOMOLLbH
BPEMEHHON Konuu Tabnuubl (CM. pasgensbl
«C03/aH1e BPEMEHHOW TabNuLibl C MOMOLLbH
komaHabl CREATE TEMPORARY TABLE» u
«C031aH1e HOBOIA TabnuLbl HAa OCHOBE CyLlle-
CTBYHOLLIEH C nomoulbld KoMaHabl SELECT
INTO» B rnase 10).

Bbl TakXXe MOXETe U3MEHSITb CTPOKK C no-
" MOLLbK NpeAcTaBieHnin (cMm. pasgen «Us-
MeHEeHWe [OaHHbIX 4epe3 NnpenctaBlieHNA» B
rnase 12).

Ecnu Bbl npumeHsieTe TpaH3akLmMK, BOCNOSb-
c 3yiTecb KOMaHgon COMMIT nocne KOMaHmbl
UPDATE, 4T06bl cAienaTb U3MEHEHUs NoCTo-
AHHbIMU. 32 UHC(OpPMALMEl 0 TPAH3AKLNAX
o6pawLainTeck K rnase 13.




362 | [lobaBneHune, 06HOBNEHWE W yaaNeHWe CTPOK

B Microsoft Access npu paboTe ¢ gatamu He
1@ HY)XHO BBOAWTb KINO4eBOe CNoBo DATE. Bbl-
JensTb 6YKBEHHOE 3HA4YeHUE CrieayeT ¢ NOMo-
LLibt0 CUMBONOB #, @ He KaBblyeK. YT0ObI 3a-

nyctuTb NUCTUHr 9.12 B Access, B KayecTse
3Ha4YeHus [atbl UCNOnb3yiTe #2003-01-014.

Microsoft Access He NofAepXnUBaeT ckansp-
Hble 3anpocbl B NPeAnoXeHn SET. YT06bI
3anyctutb nuctuHr 9.13 B Access, pasgenu-
Te KOMaHay UPDATE Ha 1Be KOMaH[bl: CHa4a-
na ¢ NOMOLLbI0 KoMaHAbl SELECT Bbi6epute
pub_id ana udgatenscTea Abatis Publishers
13 Tabnunubl publishers, 3aTeM ¢ NOMOLLbIO
pub_id M3MEHWUTE 3HA4YEHMS AN BCEX KHUI
u3partenscta Tenterhooks Press B Tabnuue
titles.

B Microsoft SQL Server npu pa6oTe ¢ gatamu
He cnefyeT BBOAUTb KIO4eBOE CNOBO DATE.
Yro6bI 3anyctutb nmctuHr 9.12 B SQL Server,
NCNoMb3yiiTe 3Ha4eHne Aatbl '2003-01-01".

MySQL 4.0 n 6onee paHHUX BEPCUit He NOA-
AepXnBaeT NOA3aNPOChl U HE CMOXET Bbl-
nonHuTL nuctuurm 9.11, 9.12 n 9.13. 3a
AONOMHNUTENbHON WHpopMaLmeit obpalyai-
Tecb K npumeyaHnio DBMS B paspene «Oc-
HOBHbIE MPUHLMNbLI PaboTbl ¢ NOA3anpoca-
MW» Tnasbl 8.

B PostrgeSQL Bam cneayeTt 3ameHUTb Yucna
C nnasatouleir 3ansaTon B nuctuHrax 9.9
n 9.11 Ha DECIMAL (cm. pa3gen «[lpeo6pa-
30BaHMe TUMOB AaHHbIX C MOMOLLbH (OYHK-
uum CAST()» B rnaee 5). 4T06bI 3anycTUTb
nuctuHrn 9.9 n 9.11 B PostgreSQL, ucnons-
3yiiTe 3HaYeHNs ¢ nnasaroLlen 3ansaTon CAST
(2.0 AS DECIMAL) (nucTuHr 9.9) u CAST
(0.5 AS DECIMAL) (nmctuur 9.11).

MocmoTpuTe B [LOKYMEHTaUWW, Kak Balla
CYB[] o6pabatbiBaeT 3Ha4eHUs NpK BCTaBKE B
CTON6UbI, AaHHbIE B KOTOPbIX aBTOMATUYeC-
K1 CO3[aI0T HOBOE 3HAYEHWNE ANS NEPBUYHO-
ro kntoya (cm. npumeyaHne DBMS B pasgene
«lepBrYHbIEe KNto4mM» rnasbl 2). CYBL moxeT
He pas3pelwnTb U3MEHATb 3HAYEHUS B ITUX
cTonbuax.
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YaaneHue cTpok
¢ nomoubio komanabl DELETE

Komanpa DELETE ygassier CTpoKu U3 Tabiu-
b1 BEI MOJKeTe HCIIOIb30BaTh 3Ty KOMAHIY,
9TOGBI YHAJISTh:

B BCe CTPOKH B TabIInIIe;

B OTAEJIbHBbIC CTPOKHU B Ta6JII/II_I€.

YTo6B! yIaIUTh CTPOKH, HY’KHO YKa3aTh:

B CTPOKM B KaKoil TabiuIle cienyeT yhaa-
JINTB;

B yCJIOBUe IIOUCKA JIJIS HAXOXKIEHUS YIaJlst-
eMBIX CTPOK (OMIIMOHAIBHO).

ITepeuncnum BaxkHbIe TapaMeTPbl KOMaHIbI
DELETE:

® B ominare oT komaHa INSERT u UPDATE, ata
KoMaHIa He TpebyeT BBOMa Ha3BaHUI
CTOJIOIIOB, TaK KaK YAaJIseT CTPOKY LIeJIN-
KOM;

B ymajiseT CTPOKHU U3 TaGIUIIBL, HO He Yaast-
er caMy Tabiuny. Jaske eciu Bel yOepere
13 TabIUIBl BCe CTPOKM, caMa Tabiniia
ocraHercs. Eciu BbI JkestaeTe yraniuTh Tab-
Uiy (BMecTe CO BCeMU JaHHBIMU, HHIEK-
CaM| ¥ T.nI.), 06paTuTech K pasmeny «Yma-
JieHre Tabaulbl ¢ IMOMOIIBIO KOMaHIbI
DROP TABLE» B rimaBe 10;

B UCrojb3yeT (ONIIMOHAIBHO) IpeIoxKe-
Hure WHERE, 4T0OBI OmpenenuTh, Kakue
UMEHHO CTPOKU CjlefiyeT yAaauTb. Ecin
BBl HE YKa)KeTe yCJIOBUE IIOUCKA, KOMaHa
DELETE ymaymuT BCe CTpOKHU B TabuIe;

B MOXeT ObITh Heb6e30IacHa, IOTOMY UTO
BBl MO’KeTe CJIy9alfHO IIPOITYCTHUTH IIpefi-
noxernre WHERE (i1 ynmanuTh Bce CTpPOKH)
WU HeTIPaBUJIbHO YKa3aThb yCJIOBHE TIOUC-
Ka st WHERE (11 ymamuTh He Te CTPOKH).
Ilepen 3amyckom xomannsl DELETE peko-
MEeHJIyeM 3aIlyCTUTh KomaHay SELECTc Ta-
KM xe npemiokeHueM WHERE. Komanma

SELECT oTo6pa3uT BCe CTPOKU, KOTOPBIE
6ynyt ynareust CYB]l mpu 3amycke Ko-
masabl DELETE. YTo6B1 0TOOPA3UTH TOTH-
KO KOJIMYeCTBO TaKUX CTPOK, IIOJIb3YUTECh
koMaHmoM SELECT COUNT (x);

B 9TOOBI COXPaHUTh CCBUIOYHYIO ILIEJIOCT-
HOCTh, CYB]l 1mo3BossieT yka3aTh EHUCT-
BHe, KOTOpOe Oy/ieT BBITOJIHATHCS aBTOMa-
THUYECK! C IIOMOINbI0 KoMaHabl DELETE
IIpU yOAJeHUU CTPOK, Ha KOTOpBIE yKa-
3pIBAa€T BTOPUYHBIN KIIOY (CM. COBETHI
K paszeny «3amaHre BHEITHETO KJI04a C
riomorrrsio orparrdernss FOREIGN KEY» B
rase 10);

B HU OJHO BBIPKEHNE He MOJDKHO MPUBO-
IUTHh K apupMeTHIeCKo omrubxe (Ha-
TpUMep, IIePENIOTHEHHUIO WU IeJICHUTO Ha
HYJIb);

B BCIIOMHUTE U3 pa3fena « Tabiuibl, cTon6-
bl U CTPOKW» B IJIaBe 2, 9TO TOPSAIOK
CTPOK B TabiuIle He MMeeT 3HAYEHHS
Y 9ITO BBI HE MOJKETe YIIPABILITh PACIONIO-
JKEHHEeM CTPOK, MMO3TOMY UX yHaleHue
MO’KeT IPOU3BOJIBHBIM 006pa3oM H3Me-
HUTH PaCHOJIOXKeHUe IPYTUX CTPOK B TA6-
JIULIE.

Ypaneuue cTpok

Beenure:
DELETE FROM table
[WHERE search_condition];

table — 9T0 Ha3BaHUe TAOJIMIIBL, U3 KOTOPOLL
BBI OyieTe yOaJIsTh CTPOKU. search_condition
3amaeT yCJIOBUS, KOTOPbIe TOJDKHBI COOITIO-
JIaThCs WIS YOAISEMBIX CTPOK. OTUMHU yCIIO-
BUSIMHU MOTYT ObITh ycnoBust WHERE (orepato-
pb! cpaBHenus, LIKE, BETWEEN, IN u IS NULL, cm.
raaBy 4) wind yCroBus 3ampoca (omeparo-
pb! cpaBHeHUs, IN, ALL, ANY 1 EXISTS, cMm. ri1a-
By 8) B kombuHanmu ¢ AND, OR u NOT. Eciut BBI
omycrure npeniaoxenune WHERE, 6YIIYT yana-
JIeHBI BCE CTPOKU B TabJIHIIE.
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B cremyromux npumepax Ml Oyziem urHopu-  Jiuetuer 9.14. YaanuTb Bce CTPOKM B royalties.
pOBaTh CChUIKU. Pazymeercs, He cienmyer aTo  Pe3ynbtar UCNOMHEHNs UCTUHIA cM. Ha puc. 9.10
nenaTh pu paboTe ¢ HACTOsAIIEl 6a30i1 JaH-
HBIX.

|§D§ JIMGTHHI

DELETE FROM royalties;

JIucrunr 9.14 ynanser Bce CTpOKH B royalties.
OtcyrcrBre npemtoskenust WHERE cooOriaer
CYDB/I, 9o cnenyer ymaauTh Bce CTpokd. Ko-
MaHjIa, TIPeJCTaBJIeHHas B OTOM JIUCTHHTe, L itle_id advance royalty_rate

ymanster 13 ctpok. Pesysprar ucnonsesust mo- 0 T
Kasar Ha puc. 9.10 Puc. 9.10. Pe3ynbTat BbiNONHeHMs nuctiHra 9.14

B nucrumnre 9.15 mpemtosxerne WHERE coob1ira-

er CYB]L, aro n3 Tabiuipt authors CIeyeT  pueruur 915, YganuTs u3 authors BCex asTopos

YIAQIMTh BCeX aBTOpoB ¢ (hammnmeit Xamwr chamunueit Xann. Peaynstat UCMONHEHNS UCTUHTA
(Hull). Komanna aToro JqucTHHTA ymamseT  cu. Ha puc. 9.11

IBe CTPOKH. Pe3ynpTaT MCIIOIHEHUS CM. Ha

Eie——-———vomnr,
puc. 9.11.
DELETE FROM authors
BbI MOJKeTe NCITOIb30BaTh JaHHBIE U3 OTHOM WHERE au_lname = ‘Hull':

TaGIUIIBI, YTOOBI YIATUTh TaHHbBIE B [PYTON

tabnune. Jluctunr 9.16 ucnonb3yer moasa-

poc, 9To6kI yaamuth u3 title_authors Bce  pueruur 916, Vaanuts us title authors Bee
KHUTH, BLITTYIIEHHbIE U3NATENLCTBAME POT  yyyry grinyiienkble nagatenscrsamu PO u PO4.

u P04. Dra komaHza ynanser 12 crpok. Pe-  pegynptar ucnonHenns nucTunra cm. Ha puc. 9.12
SYJILTaT HNCIIOJITHEHU ITOKAa3aH Ha pI/IC. 9.12.

E

JIMGTMHE

DELETE FROM title_authors
WHERE title_id 1IN
(SELECT title_id
FROM titles
WHERE pub_id IN ('PO1", "P04"));

au_id au_fname au_lname phone address city state  zip

AO1 Sarah Buchman 718-496-7223 75 West 205 St Bronx NY 10468
A02 Wendy Heydemark 303-986-7020 2922 Baseline Rd Boulder (6[0] 80303
A0S Christian  Kells 212-771-4680 114 Horatio St New York NY 10014
A06 Kellsey 650-836-7128 390 Serra Mall Palo Alto CA 94305
AO7 Paddy 0’ Furniture 941-925-0752 1442 Main St Sarasota FL 34236

Puc. 9.11. Pe3ynbrat BbINONHEHNUS nucTUHra 9.15
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title_id

T13

au_id au_order royalty_share
_____________________________ Nn
AO1 1 1.00
A05 1 1.00
A02 1 0.50
A04 2 0.50
AO1 1 1.00

Puc. 9.12. Pe3ynbrar BbINONHEHUS NncTuHra 9.16

Ecnun Bbl Xenaete 6bITb 0COGEHHO BHMMA-
TENbHbIMW NPU YAANEHUM CTPOK, MOXETe
npoBepuTb KomMaHay DELETE ¢ MOMOLLbH
BPEMEHHON Konuu Tabnuubl (CM. pasgensbl
«C03/aH1e BPEMEHHOW TabNuLibl C MOMOLLbH
komaHabl CREATE TEMPORARY TABLE» u
«C03/1aH1e HOBOIA TabnuLbl HAa OCHOBE CyLlle-
CTBYHOLLIEH C nomoLlbld KoMaHabl SELECT
INTO» B rnase 10).

Bbl TakxXe MOXeTe yaanaTb CTPOKW C Mo-
MOLLbK NpeAcTaBneHni (cm. pasgen «Us-
MEHeHUe [aHHbIX Yepe3 npejcTaBneHns»
B rnase 12).

Ecnu Bbl npumeHsieTe TpaH3akLmMK, BOCNOSb-
3yiTeCb KOMaHZon COMMIT nocne KOMaHmbl
DELETE, 4T06bl cAienatb U3MEHEHUs NOCTo-
AHHbIMU. 32 UHC(OPMALMEe 0 TPAH3AKLNAX
o6patLainTeck K rnase 13.

Ecnun Bbl XenaeTe yaanuTb Bce CTPOKW B Tab-
nuue,  Nyyqwe  UCMonb3oBaTb — KOMaHay
TRUNCATE BMecTo DELETE. KomaHpa TRUNCATE
He ABNAETCA CTaHAapTHOW Komangoii SQL, Ho
nogaepxusaercs Microsoft SQL Server,
Oracle, MySQL n PostgreSQL. 3ta komanga
(hyHKLMOHANBLHO MAeHTUYHa DELETE 6e3 nped-
noxeHns WHERE 1 ToXe yaanseT Bce CTPOKM
B Tabnuue. Ho TRUNCATE paboTaeT 6bicTpee
1 NOTPe6NSeT MeHbLLE CUCTEMHbIX PECYPCOB,
4eM DELETE, MOTOMY 4YTO He CKaHMpYeT BCH
TabnuLy 1 He 3anucbiBaeT pesynbTaThl B XYp-
Han (cm. rnasy 13). ECTb ewwe 04HO oTnnYme:
npu pabote ¢ TRUNCATE Bbl CMOXETE OTMe-
HUTb W3MEHEHWSs, eCN AOMYCTUTE OLLUUOKY.
MpuBeaem CTPYKTYpy KOMaH[pl:

TRUNCATE TABLE table;
table — 3T0 TabnuLa, KOTOPYIO Bbl XKeraeTe
N3MEHUTb. 32 ONOHUTENbLHON MHOpMALK-

eil 0 KomaHae TRUNCATE obpalantech K py-
kosoacTay no sawueid CYB/.
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B SQL kntoyeBoe cnoBo FROM SBNSIETCS OMUK-
B eit ana komangsl DELETE. Microsoft Access,
MySQL un PostgreSQL TpebytoT 0683aTeNnbHO-

ro BBOJAA 3TOr0 CnoBa, NO3TOMY Mbl HUTAe
€ro He onyckaem.

MySQL 4.0 n 6onee paHHMX Bepcuid He NOA-
JepX1BaeT NoA3anpockl U He CMOXET Bbl-
MOSHUTL NUCTUHT 9.16. 3a [ONONHUTENLHON
nHpopmauuein o6pallaiTech K NPUMeHaHuo
DBMS B pa3spene «OCHOBHble NPUHLMMbI pa-
60Tbl C NoA3anpocamu» rnaebl 8.




(0240HHL, HIMEHDHHE
H Y4AACHHE TACAHU

Msnorue CYB]I pacnionaraioT UHTepaKTUBHbI-
MU rpapUIeCKUMU HHCTPYMEHTAMH, C IOMO-
IO KOTOPBIX BBI MOYKETE CO3/IaBaTh U U3Me-
HATH TAOJIUIIBI U UX CBOMCTBA, HATIPUMEP Ha-
3BaHMUS CTOJIOIOB U OTPaHUIeHS. B Tekyeit
IJIaBe MBI OOBSICHIM, KaK HCIIOJIb30BaTh HHCT-
pymeHTBI SQL, 94T065!I paboTaTh ¢ TabIUIIAMU:

m xomanpga CREATE TABLE cospmaer HOBYIO
TabJInLY;

® xomaHpja ALTER TABLE usmeHnseT cTpykry-
PY CylIeCcTBYIOIIEHN TabIuIIb;

®m xomanpga DROP TABLE ymanser Tabnuny u
BCe ee JaHHbIE;

B xomaHpga CREATE TEMPORARY TABLE co3maet
BpPeMEHHYIO Tabiuiy, KoTopas 3aTeM Oy-
IeT yOaJeHa;

m komanma SELECT INTO co3nmaet HOBYIO Ta6-
JIAILY Ha OCHOBE YK€ CYIIeCTBYIOIIEH.

[lepeuncneHHble KOMAHABI HE CYUTHIBAIOT
pesynbtart, Ho Baima CYB]I Beimact coobiiie-
HHe O TOM, ObLIa JIM BBIITOJIHEHA KOMaH/a
win HeT. YToO6b! yBUAETh 9 (PeKT, KOTOPHIi
KOMaHfIa [IPOM3BeJia Ha TAOJIUIY, U3ydUTe
CTPYKTYpPy TabIUI[ C TIOMOIIBIO OFHON W3
KOMaH]I, OIIMCaHHBIX B pasnene «OTobpaxe-
HIle Ha3BaHMII CTOJIOIOB B Tabine» T1aBbl 9.
DTH KOMaHIBI U3MEHSIOT 00BHEKTHI 6a3bl 1aH-
HBIX (a B HEKOTOPBIX CJIy4asiX U CaMH JIaH-
HBIE), BOT [T0YEeMY aIMUHUCTPATOP 6a3bl IaH-
HBIX MOYKET He Pa3pellnTh UX UCIOIb30BaTh.
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Mopsapok co3panusa Tabnuy

JuzaitHeps! 6a3 JaHHBIX TPATSAT MHOTO Bpe-
ME€HU Ha YyIIOpAAOYINBaHUE TaéIII/IH " OpraHu-
3aIMI0 OTPAaHUYEHUI U CCHUIOK, YTOOBI 3aTeM
HanucaTh ofiHy cTpoky SQL-kona. Eciu Bb
6ymere cos3maBaTh TabmuIEl it pabounx 6a3
HaHHBIX, Mbl PEKOMEHIYEM U3YIUTD IIPUHITN-
bl IPOEKTUPOBAHUs 6a3 JAHHBIX, KOTOPbIE
OIMCBIBAIOTCS B IIIaBe 2.

BcomunTe u3 pasmena « TabIuirst, CToIO1IbI
U CTPOKU» B TJIaBe 2, 9TO 6a3bl JaHHBIX CTPO-
ATCA Ha OcHOBe Tabmum. s o6BIYHOrO
mob3oBatens u mist SQL-mporpammucra
6a3a JIaHHBIX [IPeNCTABIAET COOOM TPyIIy
Tabuur (1 6oee Hudero). YTo6BI CO30aTh
Tabnuiy, CIegyer yKas3aTh:

B Ha3BaHUe TaOJINLL
B Ha3BaHUA CTOJIOIOB;
N TUII JAHHBIX IJ11 CTOJIOIIOB;

B OrpaHUYCHUS.

HaszBauus Tabiuiibl # CTOAOIIOB TOJKHBI CO-
oTBeTcTBOBaTh TpeboBauusm SQL. Cm. pas-
nen «Cunrakcuc SQL» B rnase 3 (kaxmas
CYB]J umeer cobcTBeHHBIE TpeGOBaHUA).
THUmoM FaHHBIX [UISI KAKIOTO CTONIOIA MOTYT
OBITH CHMBOJIBIL, YUCJIa, HHGOPMAIUS O JaTe
¥ BPeMeHU WIH JaHHBbIe JPYroro TUma (cM.
pasnen «Tumnbl maHHBIX» B riaaBe 3). Ozpa-
HUUeHUsI TIO3BOJISIOT 3a1aBaTh CBOIICTBA, Ha-
IpuMep BBOIUTH 3HaUeHws null, 3HaveHus mo

YMOJI9aHUIO, KIIIOYW WU JOITYyCTHMbIE 3HA4Ee-
HUAL

Bbl co3paeTe HOBYIO TaOJIHUIly ¢ IIOMOIIBIO
xomaHnbl CREATE TABLE, koTopas umeer cie-
AYIOLIYIO CTPYKTYypy:
CREATE TABLE table

(

columni data_typel [col_constraintsi],
column?2 data_type2 [col_constraints?],

columnN data_typeN [col_constraintsh]
[, table_constraint1]
[, table _constraint2]

[, table_constraintN]
)

Kaxxpoe o6o3Havyenne cronbua BKIIOYaeT
€ro Ha3BaHMe, TUII JAHHBIX, a TAKXKE CITMCOK
OTPaHUYEHHUII Is1 CTOIOA (OMIIUMOHATIBHO).
He cnenmyer pasnensaTe orpaHudeHHUs s
PasHBbIX CTOJOIOB C MOMOIIBIO 3AMSATHIX.
CIucoK OTpaHWUIeHUH TaOIUIBI BBOMUTCS
[IOCJIe ONMCAHUA IOCIeNHero croubua. 3a
OTHCAaHNEM KaXIOTO cTosnbia (Kpome mo-
CJIEITHETO) ¥ OTPAHUIEHUI CIIeyeT 3aIlsITasl.
YToO6BI IIOJNYyYNUTH [OIOJHHUTENBHYIO WH-
dopmarnuo 06 orpaHHIEHUAX, 0OPATUTECH
K pasgeny «OCHOBHBIE IPUHIUIBI PAGOTHI
C OTpaHUYEHUSMM.

BBop onucanus KaxKaoro cToa61a Tabanibl
HaYUHAETCs C HOBOWM CTPOKH .

! OT0 He sBusieTcs TpeGOBaHMEM CTAaHAApPTa, OJHA-

KO IIOBBINIAET YUTA0eAbHOCTH KOMaHH. — IIpum.
Hay4. ped.
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Tabnuuya 10.1. OrpaHnyeHus

OrpaHu4yeHus OnucaHue

NOT NULL He paspeluaeT npuceaveatb
cTonbuy 3HadeHue null
DEFAULT 3apaet ans cronbua 3HayeHue

no ymMoJiHaHUio

PRIMARY KEY 3apaet cronbey, (ctonbubl) nep-

BMYHOrO KJloYa ans Taénuubl

FOREIGN KEY 3apaet ctonbel, (ctonbubl) BTO-

PUYHOro Kno4Ya ana Tabnuubl

UNIQUE He paspeluaeTt gobaensatb B CTOM-
6eL, NOBTOPAIOLLMECS 3HAYEHUA
CHECK OrpaHu4ymBaeT 3Ha4eHus, KOTo-

pble MOryT J06aBnsiTbCA B CTOSI-
6eL, C NOMOLLBIO IOrM4EeCKnx
BblpaXKeHui

OcHOBHbIE NPUHLUNDBI
pa6oTbl C OrpaHN4YeHnsMu

OrpaHudeHst TO3BOJISIIOT YKa3aTh TPeOOBAHMS
K 3HaYeHUsaAM B cronbuax (cm. tabm. 10.1).
Bamra CYB]I 6yzet uCIionbp30BaTh 9TU Tpebo-
BaHWsI, ‘ITO6])I ABTOMATUYIECKU PENAKTUPOBATDH
tabnuiry. OrpanndeHus1 OBIBAIOT OBYX THIIOB:

W ozpaHueHue cmoa6ya SIBISETCS JaCThIO
OIIMICAHUs CTOJIOIA U JIEYICTBYET TOJIBKO
IJIS JAHHOTO CTOJIONA;

B ozpanuvenue mabnulbl HE 3aBUCUT OT
OrpaHHYEHHI CTOJIOA U MOYKET BIIUSITh Ha
HECKOJIBKO CTOJNIOIOB B Tabiwuite. Yrto-
6Bl BKJIIOYUTH B OTpaHHYEHHs TpeOOBa-
HUS 17151 HECKOJIBKUX CTOJOIOB, CllefyeT
UCIIOIb30BATh OTPAaHUICHYE TAaOJIUIIbL.

Bsl MOXeTe yKa3aTh HECKOJIBKO OTpaHUYe-
HUI I CTONOIA Man Tabauibl. Mcmonb3o-
BaHUe OrpaHIYeHI OyeT 3aBHCeTh OT KOH-
Tekcta. Hampumep, eciiu MepBUYHBIN KITIOY
COMIEPKUT OJUH CTOJIOEII, BbI MOXKETe 3aJaTh
ero B KayecTBe OTPaHUYEHMS CTONONA MU
Tabuibl. ECy epBUYHBIN KITIOY BKIIIOYA-
eT iBa ctonbua mwiu 6oiee, CJIeNyeT UCIIOTIb-
30BaTh OrpaHUIEeHUE TAOIUITBL.

Ecnm BBI ykakeTe Ha3BaHUS OTPaHUYEHUH,
3TO ympocTuT pabory ¢ Humu. Hanpumep,
BBI JIETKO CMOJKeTe U3MEHUTDb WU YIaJIUTh
TaKoe OTrPaHMYEHHE C ITOMOIIBIO KOMaHIbI
ALTER TABLE. Ha3BaHusI orpaHu4YeHU BBO-
IUTHh HeoOs3aTeIbHO, HO MHOTHe SQL-1mpo-
TPaMMICTBI U IU3aHepHl 6a3 JaHHBIX IIPHU-
CBAaMBAIOT Ha3BaHUA BCEM OTPAaHUYEHHSAM.
Bel MO’KeTe He MaBaTh Ha3BaHUI OTpaHUYeE-
HusM NOT NULL u DEFAULT, HO MBI peKOMeH-
IyeM yKasaThb Ha3BaHHUA BCeX NPYTHX Orpa-
HUYeHU! (HeCMOTps Ha TO, YTO B IpUMepax
IaHHOY KHUTH MBI 9TOTO He CIeJIaliu).

Ecnu BBI He mpucBOMIIN Ha3BaHUS OTpaHUYe-
nuto, CYB]I cmenmaer aTo 3a Bac. I[TomobHbIie
Ha3BaHUS BKJIOYAIOT MHOI'O CUMBOJIOB, 1 UIX
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OYeHb HEIIPOCTO UCII0JIb30BATh; JIydIIle C IT0-
Mombio KoMaHabl CONSTRAINT mpupymaiite
coOCTBEeHHOE Ha3BaHKe OTPaHUYeHUIO. Takue
HAa3BaHUs B IPENYIPEKICHUSIX U COOOIICHNU-
X 00 OIIMOKAX, YTO CIYXKHT ellle OJHOM IpHU-
YUHOM [IJISI TOTO, YTOOBI CAMOCTOSTEIBHO UX
TIPUCBaNBaTh.

MpucsoeHne Ha3BaHMA OrpaHuyeHunio

Hepen TEM KaK BBOOUTH OITNCAHUE OTpaHN1IE-
HUSI, HAIIeYaTaunTe:

CONSTRAINT constraint_name

constraint_name — 9TO Ha3BaHUE OTpaHMAYe-
HUsI, KOTOpoe 6yzmeT ucmonb3oBathest SQL
oI €ro I/IHeHTI/I(I)I/IKa]_II/II/I. Takue HasBaHUI
IJIs1 O(HOY TaOINIIBI HOJDKHBI OBITh YHHKAIIb-
HbIMU.

OrpaHudYeHusI ¢ Ha3BAHUSAMU OYIYT IIOKa3a-
HBI Jlajiee B IPUMeEPAX 9TOM IJIaBhl.

MySQL He nopnepxuBaet npeanoxeHne CON-

@ STRAINT N1l OFPAHNYEHNIA CTONBLOB (HO Bbl
MO>XXeTe MCMOMb30BaTb €ro Ans OrpaHNyeHNil
Tabnuuy).
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Jinetndr 10.1. Co3patb Tabnuuy titles

EN=————— Nvcrnur §E§|

CREATE TABLE titles
(

title_id CHAR(3) ,
title_name VARCHAR(40) ,

type VARCHAR(10) ,
pub_id CHAR(3) ,

pages INTEGER ,

price DECIMAL(5,2) ,
sales INTEGER ,
pubdate DATE ,
contract  SMALLINT

)

Jiuetndr 10.2. Cosaath Tabnuuy title_authors

EN=————— Nncrnur gmél

CREATE TABLE title_authors
(

title_id CHAR(3)
au_id CHAR(3) .
au_order SMALLINT .

royalty_share DECIMAL(5,2)

)

Co3pnanue HOBOI Tabnuubl
C NOMOLLbI0 KOMAHAbI
CREATE TABLE

B aroMm pasgesie MBI IIOKa)KeM, KaK CO3/1aTh
HOBYIO TaOJIMITY € IIOMOIIBIO KoMaHb! CREATE
TABLE. B ciepyromux paszienax Bbl HAyYHUTECh
n06aBISITh K 9TOM KOMaHJle OrpaHUYeHUs
crosbna 1 TabInIbl.

Co3paHue HOBOI Tabnuubl

Beenure:

CREATE TABLE table

(
columni data_typel,
column? data_type2,

column data_typeN
)

table — 9TO Ha3BaHMe HOBOM TaOJIUIIBI, KOTO-
pyroo BbI cospmaere; columni, column2, ..,
columnN — Ha3BaHUA cTOIOLOB B table. Bul
IOJKHBI CO3aTh XOTS ObI OMMH CTOJIOEII.

data_typel, data_type2, .., data_typeN 3amaioT
tun gaHHEbIX SQL A71g cOOTBEeTCTBYIOMIUX
CcTo010B. THI JaHHBIX MOXKET BKJIIOYATh
IJINHY, MacIITad MIX TOYHYIO CIeruduKa-
Ui (CM. TIaBy 3).

Hassanus Tabaunpl B 6a3e JaHHBIX U KaXKI0-

ro cronbua B Tabyniie JOJUKHBI ObITh YHH-
KaJIbHBIMU.

JIuctunr 10.1 coznaer Tabauny titles, muc-
tuar 10.2 — Tabnury title_authors.
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C

YT06bl YBMIETb PE3YNbTaT UCMONTHEHNS KO-
MaHAbl CREATE TABLE, W3y4uTe CTPYKTYpy
TabuUbl C NOMOLLbI OAHOM M3 KOMAaHA,
onmcaHHbIX B pasaene «0To6paXKeHMe HU3-
BaHWN cTON6LOB B Tabnmue» rnasbl 9.

Ecnu Bbl monbiTaeTechb co3aaTtb Tabnuuly c
Ha3BaHMEM, KOTOPOE Y)Ke CYLLEeCTBYeT B 6a3e
naHHblX, CYB[] Bblgact owmbky. Bo nsbexa-
HWe COXpaHeHUs OAIHOW TabnuLbl BMECTO ApY-
roit SQL TpebyeT, 4T06LI A0 CO3AaHUS Tab-
NNLBI Bbl Yaanunu Tabnuiy ¢ TeM XKe Ha3Ba-
HWEM C NOMOLLbI0 KOMaH[bl DROP TABLE (cwm.
pasfen «YuaneHue Tabnuubl ¢ NOMOLLBI KO-
manabl DROP TABLE» panee B 3TOW rnase).

Cpasy nocne cosfaHus Tabnuua nycrta (He
WMEeeT CTPOK). Y4T06bl 3anonHUTL Tabnuuy
JlaHHbIMW, NMONb3YNTECh KOMaHOoW INSERT
(cm. pasgen «Bctaska CTPOK € NOMOLLBHO KO-
mangbl INSERT» B rnase 9).

Mo ymonyaHuio 3HayeHms null B cTtonéuax
pa3peLLeHbl. ECnu Bbl XXenaeTte Ux 3anpeTuTb,
obpatutech K pasfeny «3anper 3HaYeHus
null ¢ nomowbto orpaHuydeHns NOT NULL»
flanee B 9TOI rnase.

Y106bl U3MEHUTbL CTPYKTYPY CYLLIECTBYIOLLEN
Tabnuupl, o6patutech K pasgeny «MameHeHne
Tabnuubl ¢ nomowbto  Komauabl ALTER
TABLE» panee B 370l rnase.

Y106bI CO34aTb TabNULY HA OCHOBE CTPYKTY-
Pbl U [aHHbIX CYLLECTBYtOLLE Tabnuupl, 06-
patutech K pasgeny «Co3faHue HOBOI Tabnu-
Libl Ha OCHOBE CYLUECTBYIOLLEA C NOMOLLbIO
komaHgbl SELECT INTO» panee B 3TOW rnase.

Microsoft SQL Server He nopmepxuBaeT Tun
JaHHbIX DATE. YT06bI 3anyctutb nuctudr 10.1
B SQL Server, B cton6ue pubdate BOCMOSb-
3yNTECb TUMOM AaHHbIX DATETIME.

MySQL 6e3 npeaynpexxaeHns 3aMeHuT CTono-
Libl VARCHAR, KOTOPbIE COCTOSIT MEHEe YeM 13
YeTbIpex CMMBOJIOB, HA CHAR.
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3anpert 3Hauyenus null
C NOMOLLbLIO OrpaHNYEHNS
NOT NULL

Ot criocobHOCTH CTONOIA TPUHUMATD 3HAYe-
Hus null 3aBUCKT, MOTYT JIU CTPOKU cofep-
s)kaThb NULL, TO ecTb 0053aTeIbHO JIU BBOIUTH
3HaYeHMs B 9TUX CTPOKax Wwin HeT. I1po 3Ha-
yenue null u ero cBo¥icTBa MBI yXKe paccka-
3pIBaJIN B pasneie «3Havenue null» riaser 3.
Bkparie nosropum:

snavenue null siBiseTcst MapkepoMm, KOTO-
pBIiT cooOIIaeT, YTO 3HaYeHUe He OBUIO
BBEIICHO;

suagenue null orob6pakaer 3HaUEHHE, KO-
TOPOrO HET, KOTOPO€e HEU3BECTHO UJIH KO-
TOpoe HempuMeHHMO. 3Haderue null B
cTonbIie price CBUOETEIHCTBYET O TOM,
9TO IleHa HEM3BECTHA WU He ObLIa yKa3a-
Ha, a HE O TOM, 9TO TOBAp HE UMEET LI€HBI
WM YTO [[eHa PaBHA HYJIIO;

sHagenue null — He To e camoe, uro (0),
mycroe mose wiu npoben (' ');

snavenue null He OTHOCKTCS HU K OTHOMY
THUIY TaHHBIX U MOXeT OBbITh BCTABJIEHO
B 1106011 CTOI6EI], KOTOPBIN 3TO [TOMYC-
KaeT;

B koMaH#ax SQL cinoso NULL ykasbiBaer
Ha 3Havyenue null.

IIpu ycTaHOBKe OTrpaHUYEHUS Ha 3HAUCHUE
null crenyer yauTsIBaTh Ciemyomiue Qaxk-
TOPBL:

orpaHmyeHue Ha 3HaveHue null Bcerna sB-
JIIETCST OTPAaHUYEHNEM CTOJIONA, a He Tab-
satisl (eM. paspen «OCHOBHBIE TPUHITATIBI
paboThI C OTPaHUYEHUSIMI» PaHee B 3TOM
IJIaBe);

BBI 33/1aeTe OrpaHUYeHus Ha 3HaYeHue null
C IIOMOIIBIO KTI04YeBbIX cJIOB NULL mam NOT

NULL B 0603HaYeHUH CTOIOIA B KOMaHEe
CREATE TABLE;

JKeJaTeIbHO n30erath paspereHus 3Ha-
genns null, Tak kKak 3TO yCIOXKHSET 3a-
IIpOCHL;

sanper 3uadenus null B cronbue moxer
IIOMOYb COXPaHHTD IIEJIOCTHOCTD TaHHBIX,
TaK KaK IIPY UX BBOJE 00sI3aTEIbHO yKa-
3pBaTh 3HaYeHus. CYDB/l He Oyner BcTas-
JISITh WJIU U3MEHSITh CTPOKY, €CIIH CTOJIOeI]
(ms koTOpOTrO 3ampertieHo 3HaveHne null)
copepkutT NULL;

HEKOTOpble OTpaHWYeHHUs (HampuMep,
PRIMARY KEY) He MOTYT MCIIOJIB30BaThCS
B CTOJNOIAX, [JIsI KOTOPBIX pasperieHo
3Havenue null;

suauenue null Biusier Ha OorpaHUYeHUS
BTOPHYHBIX KJIIO4eli (CM. pasfer «3afiaHue
BTOPUYHOIO KJII0Ya C IIOMOIIBIO Orpa-
HuueHus FOREIGN KEY» pganee B aToi
ryaBe);

€CJIM BBI TOOABIUIA CTPOKY C IMTOMOIIBIO
koMaHAbl INSERT, HO He ykasanu 3Hade-
HUe cToJOIa, KOTOPBIN TOIyCKaeT 3Have-
uue null, Barrra CYB]I BcraBut NULL (mpu
YCJIOBUH, UTO HeT orpaHudenust DEFAULT).
Cwm. pasgensl «BcTaBKka CTPOK ¢ IIOMO-
b0 KoMaHabe! INSERT» B rtaBe 9 m «I1pu-
CBO€HHE 3HAYEHUS 110 YMOJIYAHHUIO C II0-
momipio orpanudenuss DEFAULT» nanee
B 3TOU TJIaBe;

BbI MOKeTe BBecT! NULL HermocpencTBeHHO
B CTOJIOIIE, IIs1 KOTOPOTO pa3pellieHo 3Ha-
gyeHue null, mpuyeM He3aBUCUMO OT TOTO,
KaKOH TUII JAaHHBIX WIN 3Ha4YeHNe 110 YMOJI-
JaHUIO YKa3aHbI JIJISL 9TOTO CTOJIOIa;

ecsim Bl He yKakere NULL mmm NOT NULL, mo
yMmordaHuio 3HadeHue null 6yzmer paspe-
IIEeHO.
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YctaHoBka orpanuyenus NOT NULL Nuctunr 10.3. Cospars TabnuLy authors u 3agarb
Ans cTon6ua IS KaX0ro CTON6La orpaHuyeHne Ha sHaqeHne null
Ilo6aBbTe K ONMMCAHHUIO CTONONA B KOMAaH- (o JWomr —— 1]
ne CREATE TABLE cienyromiee orpaHu4eHUe CREATE TABLE authors
cronbua: (
[CONSTRAINT constraint_name] au_id CHAR(3) NOT NULL,
[NOT] NULL au_fmame VARCHAR(TE)) NOT NULL s
au_lname VARCHAR(15) NOT NULL,
Yxaxute orpanndenue NULL, 9T0o6B1 paspe- phone VARCHAR(12) NULL ,
muTh 3HadeHue null mia cronbua, wam NOT address VARCHAR(20) NULL ,
NULL, aTo6er 3arrpetuts. Ecm BbI He ykasanu city VARCHAR(15) NULL :
HUYETO, TI0 YMOJIYAHUIO 3a/Ia€TCA OTpaHude- state CHAR(2) NULL :
uue NULL. lomonHuTenpHYy 0 HHMOPMALHIO 06 zip CHAR(S) NULL
o611l cTpyKType Komarsl CREATE TABLE cMm. );

B pasmese «[Topstmok cosmanus Tabiui» paHee
B atou riaBe. KimroueBoe ciioBo CONSTRAINT
SIBJISIETCS OIITMOHAJIBHBIM, a constraint_name—
oT0 HasBanue orpanmierus (eM. pasaen «OC  fyerywr 104, Cosgatb 6asy faHHbIX titles.
HOBHbIE NPUHIUIIBI PAGOTEI C OTPAHUYEHHS  Ecy B OMUCAHNN CTONGLIA OTPAHUHEHUE OMYLLIGHO,
MU» paHee B 3TOH IJaBe). 10 Ans Hero CYB[ paspeluaet 3Havenue null
JIucrunr 10.3 co3naer Tabnuiy authors u 3aza-

EO=————— Nuctunr §E§|

€T [UIS KaJKIOTO CTOJIO1A OrpaHuYeH e Ha 3Ha- .

vyenue null. Anpeca u resreoHHBIE HOMepa Ya- CREATE TABLE titles

CTO IIPOITYCKAIOTCS, TOITOMY IJISI 9THX CTOJIO- ii tle id CHAR(3) NOT NULL |
1I0B MBI paspertiwin 3Hadenue null. O6parure title name  VARCHAR(40) NOT NULL .
BHHIMaHMe, 9TO B CTOJIOIAX C MIMeHaMu U (a- type VARCHAR(10) ,
MIJISIME MBI MX 3anipeTutit. Ecitu ipuBopuTest pub_id CHAR(3) NOT NULL .
TOJIBKO (PaMIUIUS aBTOPa M OTCYTCTBYET €ro pages INTEGER

umst (Hapumep, aBrop AOB, Kescu (Kellsey)), B price DECIMAL(S, 2)

cronbert au_lname MbI 1o6aBuM (PaMHIITHAIO, @ B sales INTEGER

cronbGer au_fname — mycryio crpoky (). JIu6o pubdate DATE :
MBI MOYKeM pa3peruTsb 3Haderre null B mose eon tract SMALLINT NOT NULL
au_fname ¥ BCTaBIATD ero B cronberr au_fname )

IJISL aBTOPOB, MeHA KOTOPBIX He YKa3aHBbIL.
JIn60 MBI MOKeM paspemuTh 3Hadenune null B
cronbuax au_fname u au_lname u ;oO6aBUTDH OI-
paHIdeHe, KOTopoe TpeGyeT BBOfIA TAHHBIX
X0Ts1 GBI B OTHOM CTOJIOITE CTpOKHU. [[u3atiHep
6a3bI TaHHBIX IPUHUMAET ITOTOOHOE PeITIeHe
elrie [0 CO3JaHus TaOIuIIbL.
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JIuctunr 10.4 cosmaer 6a3y naHHbIX titles.
Ecinu B onmcanuy cronbiia orpaHuYeHre OIy-
11eHo, To s Hero CYDB]I pa3pemaer 3Hade-
uue null

C

Y706bl YBUAETb PE3ynbTaT UCMNONHEHUS KO-
MaHabl CREATE TABLE, u3yyuTe CTPYKTYypy
TabnMUbl C NOMOLLBIO OAHOM M3 KOMAaHA,
OMUCaHHbIX B pasaene «0To6paxeHne Ha3Ba-
HWit cTon6LoB B Tabnuue» rnasbl 9.

Mpu po6aBneHMN CTPOKW B Tabiuuy HYXHO
yKa3aTb TOYHbIE 3HAYeHWUs Ang CTON6LOB, B
KOTOPbIX 3anpeLeHo 3HaveHue null (1 He 3a-
[aHbl 3Ha4eHUs N0 ymMon4aHuio). Hanpumep,
KomaHaa INSERT ans Tabnuubl authors, €O-
3aaHHon nuctuirom 10.3, BbIrNAANUT TakK:

INSERT INTO authors (

au_id,

au_fname,

au_lname)

VALUES (

"A08 ",

"Michael ",

"Polk");
CYB[l aBTOmMatuyeckn nomeuiaer NULL B
cTonobubl Tabnuubl authors, KOTOpble He
ObINN YKa3aHbl B CNIUCKe CTONOLOB KOMaHLbI
INSERT (phone, address u T.04.); CM. pa3gen
«BcTaBka CTPOK C MOMOLLbIO KOMaHAbI
INSERT» B rnase 9.

Mpn no6aBneHUn [aHHbIX A8 CTPOKOBOro
nons He NOMeLLAiiTe KK4eBoe cnoBo NULL
B KaBbl4kW. Ecnu Bbl 310 caenaete, CYB[ nH-
TepNpeTUpyeT 3T0 Kak BBOJ CioBa NULL, a He
Kak 3Ha4eHue null.

Bbl MOXeTe HalnTh 3Ha4yeHue null ¢ NOMOLLbIO
KoMaHabl IS NULL (cm. pasgen «lpoBepka
Ha 3Ha4eHme null ¢ nomoLybto onepatopa IS
NULL» B rnase 4).

C

410661 0TO6Pa3NTL 3Ha4YeHMe BMecTo NULL,
MOXHO WCMOMNb30BaTh (hyHKUMIO COALESCE()
(cm. pasgen «lpoBepka Ha 3Havenus null
¢ ucnonb3oBannem dyHkuun COALESCE()»
B rnase 5).

Mo>HO ncnonb3oBatb GYHKUMIO NULLIF(),
4T06bI KOHBEPTMPOBATH 3HAYEHUS B pacyeTax
(cm. pasgen «CpaBHEHME BbIPOXEHMIA C MO-
moLbo yHKuun NULLIF()» B rnase 5).

Bce cronbupbl, Ans KOTOpbIX Obl10 3a[aHo
orpaHuyeHne PRIMARY KEY, [OMXHbI GbITb
0603Ha4eHbl Kak NOT NULL. Ecnn Bbl He 3a-
Aagute atoT napametp, CYB[ aBTomMaTunyec-
KN YKaXeT sl BCeX CTONOLIOB PRIMARY KEY
napametp NOT NULL (cm. pasgen «3afaHue
NePBUYHOrO KMo4a C NOMOLLbH) OrpaHnyeHus
PRIMARY KEY» panee B 37O/ rnase).

Microsoft SQL Server He noaaepXxuBaeT Tun
JaHHbIX DATE. YT06bl 3amycTUTb NUCTWUHT
10.4 B SQL Server, 3amMeHUTe TUN AaHHbIX B
cTton6bue pubdate Ha DATETIME.

MySQL He noppepxuBaeT Kn4eBoe CNOBO
CONSTRAINT Ans orpaHuyeHmit cton6uos (Ho
Bbl MOXKETEe UCMONb30BaTh €ro [Nf OrpaHu-
YyeHui Tabnuu).

Oracle pacno3Haet mycTyio CTpoky (') kak
NULL (cm. npumeyaHue DBMS B paspene
«3HayeHue null» rnasel 3). Ons CYBL, koTo-
pble Mbl paccMaTtpuBaemM B JaHHON rnase, or-
paHuyeHne Ha 3HadveHme null aBnsetcs onuu-
eit, Ho pgpyrue GCYB[ moryt noTpe6oBath,
4T06bI Bbl 3afanK ANS KaXA0ro crtonbua na-
pameTp NULL unu NOT NULL.

Y106bI y3HaTh, kak CYB[] paboTaeT ¢ orpaHu-
YeHMeM Ha 3HayeHue null ans cTon6LoB, AaH-
Hble B KOTOPbIX aBTOMAaTUYECKN CO3MAl0T YHU-
Ka/lbHble 3HaY4eHMs Ans CTPOK, 06paTUTeCh K
JokymeHTaumun. Cm. npumeyaqne DBMS B pas-
nene «[1epBryHbIE KNOYW» rnasbl 2.




376 | Co3paHue, N3MEHEHWe 1 yaaneHue Tabnuuy

MpuceoeHne 3HavyeHus
no YMONYaHMIO C NOMOLLbID
orpanuyenuns DEFAULT

3HaueHue N0 yMONUAHUI0 IPACBABaeT 3HaUe-
uHue, kotopoe CYB]I 3amaer st cronbiua,
€CJIM BbI TIPOITY CTHTE 3HAYEHMeE Ipu moOaBIte-
HIUU cTpoku. CM. pasmen «BcraBka cTpok
¢ nomoIpio koMauabl INSERT» B riase 9.
[Tpu pabore co 3HAYECHUSIMH 110 YMOTIAHUIO
BaM cjIefyeT IOMHUTb, 4TO:

B orpaHdveHUe A 3HAYEHUS [0 YMOJIIa-
HUIO BCerja SBIISETCS OTPaHUYEHUEM
cronbia, a He TabauIE! (cM. pasaen «Oc-
HOBHBIE IPUHIIUIIBI PAGOTHI C OTPAHIYIe-
HUSMU» PaHee B 3TOM TJ1aBe);

B BbI 3a/IaeTe OrpaHUYeHNe /71l 3HAUEHMUSI [T0
YMOJTYaHHIO C TIOMOIIIBIO KJIFOYEBOTO CJIO-
Ba DEFAULT B onmrcanuu cToa61a B KOMaH-
me CREATE TABLE;

B 3HaYeHHE 10 YMOJYAaHUIO MOXXeT OBbITh
JIOOBIM BBIP)KEHHEM, Pe3yIbTaTOM HC-
MTOJTHEHUST KOTOPOTO SIBJISIETCS] KOHCTAHTa;

B 3HavYeHMeE 10 YMOJYaHHUIO JODKHO OTHO-
CUTBHCSI K TOMY JK€ THUIIY JAHHBIX (WIH
OBbITh KOHBEPTUPYEMBIM ), YTO U COOTBET-
cTByIOIIMI cTonber (cM. paspen «[1peob-
pasoBaHMe TUIIOB TAHHBIX C TOMOIIBIO
¢yuxuuu CAST()» B ri1aBe 5);

m crosnbel JOJDKeH OBITh TAaKOW MJINHBI,
9TOOBI BMECTUTH 3HAYECHHE 10 yMOJIYa-
HUIO;

B eqId BB JOOABWIN CTPOKY C ITOMOIIIBIO
INSERT, HO He yKa3aJli 3HAUCHUE 1151 CTONIO-
ma, Bama CYB]] 6yneT ucrmoap3oBaTh 3Ha-
YeHue 1o ymonuanuto. Ecmu miist cronfiia
He 3a/IaHO 3HaYeHMe 110 YMOJIYaHHIO, OyeT
HCIOJIb30BAThCs 3HaYeHue null;

W eCyIM 7SI CTOJIONA YCTAHOBICHO OTpaHuIe-
Hue NOT NULL, HO He 3afaHO 3HAaYEHHE II0
YMOJIYaHUIO, IIPU TOOABJICHUH CTPOKH C

noMompio INSERT Heob6xomumo yKasaTb
3HadeHus. B mporusHoM ciydae CYB]I
0TO6pa3uT coobienne 06 omubke u He
BCTaBUT CTPOKy (cM. pasmen «BcraBka
CTpoK ¢ nomornbio Komauasl INSERT» B
riase 9).

3apaHue ctonbuy 3HaveHus
no yMONYyaHuo

ITo6aBbTe K OMMCAHUIO CTOJOIA B KOMaH-
ne CREATE TABLE cienyroiiee orpanudeHune
crosbua:
[CONSTRAINT constraint_name]
DEFAULT expr

expr — 3TO BBbIPaX€HHE, KOTOPOE SBIAETCS
KOHCTAaHTOM, HalIpuMep OYKBOI, BCTPOEHHOM
(¢yHKIMeN, MaTeMaTUIeCKUM BBIPasKEHHEM
v NULL. Eciiit He 6bUT0 3aaHO OrpaHUYeHHe
3HAYEHUIO I10 YMOJIYaHUIO, YKa3bIBACTCS Orpa-
uudenne NULL. Madopmanuo 06 obieit
cTpykType kKomaHabl CREATE TABLE cMm. B pas-
nene «[lopstmok cozmanust Tabiui» paHee B
aroli riase. KirtoueBoe c;ioBo CONSTRAINT siB-
JIgeTCs ONIIMOHAIBHBIM, a constraint_name —
9TO HadBaHue orpaHudeHus (cM. pasmen «Oc-
HOBHBIE IPUHITAIIBI PAOOTHI C OTPAHUIEHUS-
MH» paHee B 9TOI1 IIaBe).

JInctunr 10.5 3amaeT 3HaYEHUA IO yMOJIYa-
HUIO 11 cTonbnoB B Tabaune titles. g
cronbroB title_id u pub_id He mpucBOEHBI
3HaYEHHUS IO YMOTIaHHUIO U YCTAaHOBJIEHO OT-
pannyenue NOT NULL, moaToMy 3Ha4eHUS A
HUX BBI JJOJDKHBI YKa3aTh B KoManpe INSERT.
ITomerxa DEFAULT NULL myist cTonbria pages ok-
BHUBaJICHTHA IIPOITYCKY orpaHn4denus DEFAULT.
3HaueHMs 10 yMOT9aHUIo pubdate u contract
MMOKa3bIBAIOT, YTO OHHM MOTYT OBITH OoOJjee
CJI0)KHBIMH BBIPQKEHUSIMHU, 9€M OOBITHBIE
OyKBEeHHBbIE.

JIuctunr 10.6 comepxut Komanpy INSERT,
KOTOPOIT BBl MOJKET€ IOTb30BATHCS, YTOOBI
mo6aBUTH CTPOKY B Tabumy titles (cosman-
HyI0 jucTHHroM 10.5).
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oft’

YT106bI YBUAETb Pe3ynbTaT UCMOSHEHUS KO-
MaHfbl CREATE TABLE, M3y4uTe CTPYKTYypy
Tabnuubl C NOMOLLBK OAHOM M3 KOMAHA,
OnucaHHbIX B pasgene «0Tob6paxeHne Ha3Ba-
HUIA CTONOLOB B Tabnuue» rnasbl 9.

Microsoft Access He pa3peLuaeT NPUMeHATb
apuUMETUYECKME BbIPAXKEHUS B OTPAHNYEHUM
DEFAULT; nonb3yiTecb uudgpamn. YTo6bl
0T06Pa3nTb CUCTEMHYIO AaTy, Nonb3yihTech
(pyHKUMeR DATE(), a He CURRENT_DATE (cM.
npumeyaHue DBMS B pasgene «l3BneyeHne
3HAYEHUI TeKYLUNUX aTbl U BPEMEHU» [NaBbl
5). Yto6bl 3anycTute nuctuHr 10.5 B Access,

3aMeHUTe OrPaHNYeHNe 3HA4YeHUs No ymonya-
HWIO Ana cTonbua pubdate Ha DEFAULT
DATE(), a OrpaHuyeHne 3Ha4eHns no ymonya-
HUIO Ana ctonbua contract — Ha DEFAULT 0.

Microsoft SQL Server He nopaepXuBaet TN
JaHHbIX DATE. BMecTo Hero ucnonb3yiTe
DATETIME. YT06bl 0TOGpPA3MTh Aaty cuUcTe-
Mbl, NONb3YNTECh (HYHKLMe GETDATE(), a
He CURRENT_DATE (cm. npumedanue DBMS B
pasgene «/3BneyeHne 3HaYEHWA TEKYLLMX
JaTbl U BPEMeHU» rnasbl 5). YT06bLI 3anyc-
™Tb nncTuHr 10.5 B SQL Server, 3amexnTe
TN JaHHbIX Ans ctonbua pubdate Ha
DATETIME, a OrpaHuW4YeHWe 3Ha4yeHWs no
YMON4aHno — Ha DEFAULT GETDATE 0.

Jinctunr 10.5. 3agatb 3Ha4EHNUA NO YMONYAHUIO Ans CTON6LoB B Tabnuue titles

EE JwcTHHC FE|
CREATE TABLE titles

(
title_id CHAR(3) NOT NULL ,
title_name VARCHAR(40) NOT NULL  DEFAULT ,
type VARCHAR(10) NULL DEFAULT ‘undefined’
pub_id CHAR(3) NOT NULL ,
pages INTEGER DEFAULT NULL ,
price DECIMAL(5,2) NOT NULL  DEFAULT 0.00 ,
sales INTEGER NULL ,
pubdate DATE NULL DEFAULT CURRENT_DATE,
contract SMALLINT NOT NULL  DEFAULT (3 = 7) - 21
)i

Jinetnur 10.6. CYB[] fo6aBnsieT 3Ha4eHNs N0 YMONYaHUIO A5 CTONGLOB, NPOMNYLLEHHbIX B KOMaHae INSERT.
Ecnu He 6bIn0 3aaH0 3Ha4eHMe no ymonyanuo, CYBJ] no6aBuT 3HaueHne null. Pesynstat ncnonHeHns
nokasaH Ha puc. 10.1

E=

JnGTHHD

INSERT INTOtitles(title_id,

title_id

title_name type

undefined P01

pub_id) VALUES('T14", 'P01");

price sales pubdate contract

0.00 NULL 2002-05-06 0

Puc. 10.1. luctuHr 10.6 no6asut B Tabnuuy titles HOBYK CTPOKY
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B Oracle orpaHuyeHns ans 3Ha4eHuin no ymon-
YaHMIO CMEMYIOT 3a TUMOM JaHHbIX 40 BCEX Apy-
WX OrPaHNYEHIIA CTONBLIOB, BKIHOYAs OrpaHuye-
Hue Ha 3HaveHme null. Oracle 9i n 6onee no3a-
HWUX Bepcuil noanepxmBaeT CURRENT_DATE.
B Oracle 8i u 60nee paHHUX BEpCUSIX BMECTO
CURRENT_DATE cnepyet ncnosib3oBaTh
SYSDATE (cm. npumevaHue DBMS B pasgene
«A3BneyeHme 3HA4EHNIT TeKYLLMX AaTbl U Bpe-
MeHW» rnaebl 5). Oracle BOCMPUHUMAET MyCTyio
cTpoky (') kak 3HayeHue null, NoO3TOMY Mbl
3aMEHUNM  3HA4YeHMEe N0  YMONYaHUK
title_name CUMBONOM npo6ena (CM. Npu-
meyaHue DBMS B pasfene «3HaveHne null»
rnaebl 3). Bepcus nuctudra 10.5 gns Oracle
npefcrtasneHa B nuctuHre 10.7.

Oracle He noAfepXuBaeT KIO4eBOE CNOBO
CONSTRAINT Ans orpaHu4eHus DEFAULT (Ho
Bbl MOXETE UCMONb30BaThL €ro Ans Apyrux or-
PaHU4eHUI CTONOLOB W BCEX OTPAHUYEHUIA
Tabnuu).

B MySQL 3Ha4eHWs N0 yMOMYAHMIO [OMKHbI
6bITb 6YKBEHHbIMU. Hanpumep, Bbl HE MOXe-
Te 3a[aTb MO YMOMYaHWIO Pe3ynbraT QyHK-
LN UM apndoMeTUYECKOro BbIpXXeHUs. 310
3HAYNT, YTO Bbl HE MOXKETE 3aJaTb B Ka4eCTBe

3Ha4YeHNs MO YMOMYaHWK Ans cTonéua ¢ aa-
TOIt CURRENT_DATE. YT06bl 3anycTuTb NnC-
tuHr 10.5 8 MySQL, yaanute orpaHuyeHue
3Ha4YeHNs No ymonyaHuw cronéua pubdate
(Mnn 3ameHNTE 3HAYEHME MO YMOMYAHUMIO Ha
6YKBEHHOE), a TaKXe 3aMeHUTe OrpaHuyeHue
3Ha4YeHWss N0 yMOMYaHWo ans cronéua
contract Ha DEFAULT 0.

MySQL He noagepxmBaeT Kito4eBoe CroBo
CONSTRAINT ans orpaHuyeHuin cronéua (Ho
Bbl MOXKETe UCNONb30BaThb €ro ANs OrpaHu-
YeHU TabnnLbl).

Ecnn ans cton6ua He 6bIN0 3afaHO OrpaHu-
yeHue DEFAULT, HO 3afaHO OrpaHuyeHue
NOT NULL, HekoTopble GYB[] 6yayT ycTaHaB-
NNBaTb 3HA4eHME MO YMONYaHMIO B COOTBET-
CTBUM C TUMOM JaHHbIX cTON6UA. Hanpumep,
MySQL 6yaet npucBauBaTb 3HayeHwe Mo
YMOMYaHUIO [N YMCNIOBbIX CTONOLIOB, B KO-
TOPbIX 3anpeLeHbl 3HaqeHms null.

Y106b! y3HaTh, kak CYB[l paboTaeT ¢ OrpaHu-
YEHUSMU 3HA4eHNS N0 YMOMYaHMIO NS CTON6-
LI0B, JaHHbIE B KOTOPbIX aBTOMATMYECKM C03/a-
10T YHUKANbHbIE 3HAYEHUS ANs CTPOK, 06paTu-
Tecb K AokymeHtauuu. Cm. npumeyanne DBMS
K pasgeny «[lepBuUYHble KNo4YM» B rnaBe 2.

Nuctunr 10.7. B Oracle orpaHuyeHune Ans 3Ha4eHUs N0 yMOMYaHMI0 [OMKHO CNeoBaTh nepej Apyrumin

OrpaHuyeHnamm cTonbua
fie—-———————————— Nt
CREATE TABLE titles

(
title_id CHAR(3) NOT NULL,
title_name VARCHAR(40) DEFAULT NOT NULL,
type VARCHAR(10) DEFAULT ‘undefined’ NULL ,
pub_id CHAR(3) NOT NULL,
pages INTEGER DEFAULT NULL ,
price DECIMAL(5,2) DEFAULT 0.00 NOT NULL,
sales INTEGER NULL ,
pubdate DATE DEFAULT SYSDATE NULL ,
contract SMALLINT DEFAULT (3 = 7) - 21 NOT NULL

)
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3afjaHne nepBUYHOro Knro4a
C NOMOLLbLIO OrpaHNYEHNS
PRIMARY KEY

ITpo nepBuunvie k11041 MBI yKe pacCKa3bIBa-
JI1 B OMHOMMEHHOM pasieie IJ1aBbl 2. Bkpart-
1€ IIOBTOPUM:

MepBUYHBIN KII0OY HACHTHUIUPYET
Ka)XXIYIO CTPOKY B TabJIHIIe KaK YHUKAIIb-
HYIO;

IBE CTPOKHU HE MOI'YT UMETh OAUHAKOBBII
MEePBUYIHbIN KIIIOY;

IIepBUYHbBIE KJIIOYU HE MOTYT COJEP>KaTh
NULL;

B Ka)KIOM TaO/IuIe MOXET OBITh TOJILKO
OJIMH IIePBUYHBIN KITIOY;

[IePBUYHBIH KJIIOY — 9TO CTOIOEL] UK He-
CKOJIBKO CTOJIONO0B. [Ipocmoti nepBuunviii
K104 COCTOUT U3 OJHOTO CTOJIOIA; C10K-
HbLil — U3 HECKOJIbKHUX;

B C/I02KHOM K/IH0Ue 3HAYEHUS B OITHOM CTOJI-
611e MOTYT IOBTOPATHCS, HO KOMOUHAIIVS
3HAaYeHU BO BCEX CTOJIOIAX KIII09a IOJI-
XKHa OBITh YHUKAJIBHOL;

TabauIa MOKET UMETh HECKOJILKO KOM-
OUHAIUH CTOIOIIOB, KOTOPbIe nneHTHhU-
OUPYIOT ee cTpoku. [usaitHep 6a3bl gan-
HBIX BBIOHpaeT OJHY M3 KOMOWHAIUI U
3a1aeT ee KaK MePBUYHBIN KITIOY.

HPI/I YCTaHOBKE OTrpaHUYE€HUS IIEPBUIHOTO
KJII0Ya CJIefyeT IPUHITh B PacieT CIeLylo-
1ryto uapopManuio:

[POCTO¥ KJIKOY BCeraa MOXKeT ObITh Kak
OFpaHI/I‘IeHI/IeM CTO.TI6Ha, TaK 1 OrpaHI/I‘
YeHUEeM TAOIUIbI; CIOXKHBINA KJIIOY MO-
JKeT OBbITh TOJIBKO OrpaHUYeHrueM TabIiu-
bl (cM. paspen «OCHOBHBIE TIPUHIAIIBI
paboThI C OTPaHUYEHUSIMU» PaHee B ITOMN
IJ1aBe);

BBI 33/IaeTe OrpaHIYeHUe IEPBIUYHOTO KITIO-
Ya C IIOMOMIBIO KII0UYeBBIX cJIoB PRIMARY
KEY B 0003HayeHUM cTOI0IIA B KOMaHJE
CREATE TABLE;

ec PRIMARY KEY sBiIsieTCsl OTpaHUY€HUEM
TabIUIIbI, BAM HEOOXOIMMO 3a/1aTh Ha3Ba-
Hug cronbua (cronbuos). Ecau PRIMARY
KEY stBiisteTcst orpaHUYeHHEM CTOJIO1a,
OHO OTHOCHTCA K COOTBETCTBYIOIIEMY
cToNoIy;

SQL mo3BoststeT co3nate tabnuiry 6e3 mep-
BUYHOTO KJII0Ya (HapyIIast Tpe6OBaHuUs K
Mogenu tabuisr). Ha mpakTuke BaM Bce-
IIa CJIefyeT 3a/laBaTh IIEPBUYHBIN KIIIOY
111 JTI000H TaOIAIb;

IJIs1 OLHOY TaGIHIIBI paspelIeHo 3a1aBaTh
He 60JIee OHOTO IEPBUTIHOTO KIII0Ya;

OTr'paHUYI€HUA IIEPBUIHBIX KJIFOYEeH TI04YTU
BCerga MMEIOT YHUKAJIbHbIE Ha3BaHUA.
YTo6B! 3aaTh Ha3BaHUE MEPBUYHOTO
KJIIOYa, IOJIb3yHTeCch npenoxenruem CON-
STRAINT (cm. pasmen «OCHOBHBIE IIPUH-
IIUIBI PabOTHI ¢ OTPAHUYCHUSIMI» PaHee
B OTOM I'J1aBe);

orpaHMYeHreM Ha 3HaveHwe null s
CTOJIOLOB MEPBUIHBIX KITIOYEH MTOJDKHO
66rTh NOT NULL. Ecitit BBI He yKaxkeTe 3TO
orpanudenue, CYB]l aBTomaTnyecku 3a-
IACT ero IJIsl BCeX CTONIOIOB MEePBUIHBIX
KIIo4elt (cM. pasaen «3anper 3HadeHws null
¢ nomotnplo orpanudennss NOT NULL» pa-
Hee B 3TOM IJIaBe);

1pu 100aBJIeHUH CTPOK C ITOMOIIBIO KO-
MaHzbl INSERT ciemyer yka3aTh 3Ha4eHUs
IJIsS. IIEPBUYHOIO KJIIOYa, B IIPOTUBHOM
cirydae OoHUM OyIyT CreHepUPOBaHBI aBTO-
MaTUYEeCKA B COOTBETCTBHU C TUIIOM JIaH-
HbIX cronbma (cMm. mpumedanune DBMS
K paszeny «[lepBUYHBIE KIIIOYM» B IJIaBe 2).
3a nndopmariueit o mo6aBIeHNN CTPOK 06-
pamaiTecs K pasneny «BcTraBka cTpok ¢
nomMoInbio koMauael INSERT» B riase 9;
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B 3HAaYeHWS IEePBUYHOIO KJII0Ya PeJKO U3-
MEeHAIOTCS. MBI He peKOMEeHyeM BaM H3-
MEHSTh 3HAY€HUs IIePBUYHBIX KIIOUEN C
romMoIipio Komauab! UPDATE (cM. pasmen
«/13MeHeHUe CTPOK C [IOMOIIIbI0 KOMaH bl
UPDATE» B raBe 9);

N He UCHOJb3yHTe IUIS APYTUX CTPOK 3HaYe-
HHe IePBUYHOIO KJII09a yJaJeHHOMH C IO~
MoIipio KoMaHabl DELETE crpoku (cm.
pasgen «YnajgeHue CTPOK C IIOMOIIBIO KO-
Maunsl DELETE» B riiase 9);

B 110 BCEM BOIIPOCaM, CBSI3aHHBIM C J06aB-
JIeHNeM, U3MeHeHHeM U yIaJlleHHeM IIep-
BUYHBIX KIIOYEH, CBI3aHHBIX C BHEIITHIMU
KJII09aMH, obpalmaiTech K pasmeny «3a-
IaHUe BHEIITHEeTO KJTI09a C IIOMOIIBIO OT-
panmndenust FOREIGN KEY» nanee B aToi
IJTaBe.

3apanue npocTOro NEPBUYHOrO Kioua

Yro65! 3a4aTh IIPOCTO IIEPBUYHBIN KIIOY B
KadyecTBe OTPaHMIeHHs CTONIOIA, 106aBbTE K
OIMCAHUIO cTOJIONA B KomaHme CREATE TABLE
cIIemyolee OrpaHINIeHre CTOIOIA:

[CONSTRAINT constraint_name]
PRIMARY KEY

Nm

Yto6bI 3aaTh MPOCTOM TEPBUIHBIN KIIIOY B
KadecTBe OrpaHUYeHus TaOIHUIbI, 10OaBbTe
OCJIe OIMCAaHU cTOIONOB B KoMaHe CREATE
TABLE cienmyioliiee orpaHUYeHIe TaOIIHIIbL:

[CONSTRAINT constraint_name]
PRIMARY KEY (key_column)

key_column — 9TO Ha3BaHHUe CTOJOIA TIep-
BUYHOTO KJI04a. 1 OOHOM TaOIUIbI MOXK-
HO BBECTHU TOJIBKO OJUH HepBH‘IHbeI KJII04.
HNudopmarruio 06 06111eit CTPYKTYpe KOMaH-
el CREATE TABLE cm. B pasgene «Ilopsmok
co3maHusl TabIUI» paHee B 9TOM TIJaBe.
ITpennoxenue CONSTRAINT sgBiustercs om-
IIMOHAJBHBIM, a CONStraint_name —3TO Ha3Ba-
Hue orpaHuveHus (cMm. pasmen «OCHOBHBIE

TIPUHITATIBI PAGOTHI C OTPAHUIECHUSIMI» PAHEe
B OTOI I'JIaBe).

Jluctuuru 10.8a, 10.86 u 10.8B oTpaskaroT
TPH 9KBUBAJIECHTHBIX CIIOCO6a 3afaTh IPO-
CTOM MEPBUYHBIN KIIIOY I TaGaUIBI PUb-
lishers.

JIuctunr 10.8a ucmosnb3yeT OrpaHUYEHHE
cTo611a, YTOOBI 3a1aTh IIEPBUYHBIN KIIIOY.
3mech MOKa3aH CaMbIil JOCTYIHBIM CIIOCO6
CO3/IaHMSA IPOCTOTO MEPBUYHOTO KIII0Ya.

JIuctunr 10.86 ucrionp3yeT HeMMEHOBaHHOE
orpaHudeHre TabIUIIBI, YTOOBI 3a0aTh TIep-
BUYHBIN KII04. Mbl mO6aBUIN K CTOIOIY
pub_id orpannuenue NOT NULL, XOTs 3TO He-
o6s13aTenbHO, Tak Kak CYB]] camocrosTenn-
HO 3apaet ero (Ho He B MySQL; cM. mpume-
yanue DBMS nasee B 51001 I1aBe).

Jinctuur 10.8a. 3anatb NpOCTOIA NEPBUYHBINA KIHOY
Ans Tabnuubl publishers ¢ NOMOLLbO
orpaHuyeHus cronéua

SO=———— NucTnur §E§|

CREATE TABLE publishers
(

pub_1id CHAR(3) PRIMARY KEY,
pub_name VARCHAR(20) NOT NULL
city VARCHAR(15) NOT NULL
state CHAR(2) NULL

country VARCHAR(15) NOT NULL

)

Juctunr 10.86. 3amatb NPOCTOI NEPBUYHBIA K04
6€e3 Ha3BaHMa ang Tabnuupl publishers
C NMOMOLLbK) OTPaHMYEHUS TaBNNLbI

EN=—————— JINCTHHr §E§|

CREATE TABLE publishers
(

pub_id CHAR(3) NOT NULL,
pub_name VARCHAR(20) NOT NULL,
city VARCHAR(15) NOT NULL,
state CHAR(2) NULL ,
country VARCHAR(15) NOT NULL,

PRIMARY KEY (pub_id)
)




3afiaHne NepBUYHONO KNto4a ¢ nomoLlblo orpaHuyequs PRIMARY KEY | 381

Jinctunr 10.88. 3aaTb MMEHOBAHHbIA NPOCTOIA
MEepPBUYHbINA KNOY Ans Taénuupl publishers
C NOMOLLbIO OrpaHn4eHns Tabnuubl

EN=—————— Nncrnur gmél

CREATE TABLE publishers
(

pub_id CHAR(3) NOT NULL,
pub_name VARCHAR(20)  NOT NULL,
city VARCHAR(15)  NOT NULL,
state CHAR(2) NULL .
country VARCHAR(15)  NOT NULL,

CONSTRAINT publishers_pk
PRIMARY KEY (pub_id)
)

Jinctur 10.9. 3agatb CNOXHbIA NEPBUYHBIA KITHOY
Ans Tabnuubl title_authors ¢ NOMOLLbIO
MIMEHOBAHHOI0 OrpaHnyeHns Tabnmubl

EQI=————— JIUCTHHT EEEI

CREATE TABLE title_authors
(

title_id CHAR(3) NOT NULL,
au_id CHAR(3) NOT NULL,
au_order SMALLINT NOT NULL,
royalty_share DECIMAL(5,2) NOT NULL,
CONSTRAINT title_authors_pk

PRIMARY KEY (title_id, au_id)

)

JInctusr 10.8B HCIOIB3yeT UMEHOBAHHOE OT-
paHHYeHHe TaOINIBL, YTOOBI 3a1aTh IIEPBHY-
HBI KJII0Y. 3/1eCh IIOKa3aH IPeIIIOYTUTEIb
HBIIT C10C06 M0OABIEHNSI IEPBUYHOTO KITF0Ya;
€CJIH BBI PEIIIUTe BIIOCIeCTBAN YIJIUTD WU
M3MEHHUTH K09, MOKETe HCII0JIb30BaTh Ha~
3Banwue publishers_pk (cm. pasmen «Vi3mene-
HUe TabIuLbl ¢ noMolnbio kKomaunsl ALTER
TABLE» masee B 3TOi IJIaBe).

3apanue CNoOXHOro NepBUYHOrO Kno4a

Ho6aBbTe K OIMMCAHMIO CTOJIONA B KOMAaH/IE
CREATE TABLE cnenyroree orpanudeHue Tab-
JIUIIBI:

[CONSTRAINT constraint_name]
PRIMARY KEY (key_columns)

key_column —3TO CIIUCOK CTOJIOIIOB TIEPBUI-
HOTO KJII09a, pas3fieJIeHHbIX 3alsAThIMA. s
OJTHOM Ta6JINIIBI MOYKHO BBECTH TOJIBKO IT€P-
BUYHBIN KoY. MHbOpMmanuio 06 obuieit
CcTpyKType KoManabl CREATE TABLE cm. B pas-
nene «[Topsimok co3manus Tabaui» paHee B
oo riase. IIpennoskenue CONSTRAINT siBiist-
eTCsl ONIIMOHANIbHBIM, a constraint_name —
3TO Ha3BaHHe orpaHudeHus (cm. pasmen «Oc-
HOBHbI€ IIPUHIIUITBI pA6OTHI C OTPAHUYEHHUSI-
MU» paHee B 9TOM IJIaBe).

Juctunr 10.9 3amaer CJIOKHBIN NIepBUYHBIN
K109 It tabiunel title authors. B mero
BomayT cTobunl title_id m au_id, a Kimroq
Oyner HasbIBaThcs title_authors_pk.

YT06bl YBUAETb Pe3ynbraT UCMOJTHEHNUS KO-
c MaHabl CREATE TABLE, u3y4ute CTPYKTYypy
Tabnuubl C NOMOLLBI OJHOM M3 KOMAHA,
OMUCaHHbIX B pasfene «0TobpaxeHne Ha3pa-
HUIA CTON6LOB B Tabnuue» rnasbl 9.

Y106bI 3aAaTb BTOPUYHBIN KITHOY, 06paTUTECH
c K pasfeny «3afaHue BHELWHEro Kn4a ¢ no-
molbto orpaHuyenus FOREIGN KEY» panee
B 3TOW rnase.
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C

Y106bl 3afaTb CTONGEL, KOTOPbIA COAEPXMUT
YHUKAmNbHbIE 3HAYEHMS, HO HE ABASETCS nep-
BWYHBIM KITKOYOM, 06paTMTECh K paspeny
«[pucBOEHIE YHUKANbHBIX 3HAYEHUIA C MOMO-
weto orpaHnyeHns UNIQUE» panee B aToi
rnase.

Y106bl U3MEHUTb WKW YAANUTbL CYLLECTBY-
foLLiee OrpaHuyeHne, obpatTuTech K pasgeny
«/13MeHeHmne Tabnmnupbl C NOMOLLbI0 KOMaHbI
ALTER TABLE» panee B aToil rnase.

Henb3s 3aaBartb 6051ee OAHOIO NEPBUYHOIO
Kntoya Ans OAHOM Tabnuubl. Hanpumep, Bbl
HEe MOXKETEe MCMOoNb30BaTh NOAOOHYH KOMaH-
Ay, 4T06bl 3a4aTb CIIOXHbIA KIOY  And
title_authors:

CREATE TABLE title_authors(
title_id CHAR(3) PRIMARY KEY,
au_id CHAR(3) PRIMARY KEY,
au_order SMALLINT NOT NULL,

)
CYBO MySQL Tpe6yet, 4T06bI Bbl 3afanu
orpaHnyeHne NOT NULL gnsi cton6uoB nep-
BMYHOIO KNH04a, ECAIN OH CO3[AETCH Kak Or-
paHn4eHne Tabnuupl, a He Kak OrpaHuyeHue
cTon6uos (cm. pasgen «3anpeTt 3Ha4eHus

null ¢ nomowbto orpaHudeHns NOT NULL»
paHee B 3TO/A rnase).

MySQL He noaaepxuBaeT npeanoxeHne CON-
STRAINT NSl OFPAHNYEHNIA CTONBLOB (HO Bbl
MO>XXeTe MCMOMb30BaTh €ro Ans OrpaHNyeHNit
Tabnnuy).

Oracle BocnpuHUMaeT NycTyto cTpoky (') kak

NULL (cm. npumeyanue DBMS B pasgaene «3Ha-
yeHue null» rnasbl 3).
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3apaHue BHELLIHEero Kn4a
C NOMOLLbLIO OrpaHNYEHNS
FOREIGN KEY

ITpo Brewrue k041 MBI y7Ke pacCKa3bIBaId B
OIHOMMEHHOM pasfiesie I1aBbl 2. BkpaTiie mmo-
BTOPHM:

BHEIIHUN KJII0Y UCIIOIb3YETCS I CBA3U
MEXIy IBYMS TaOIUIIaAMI;

BHEIIIHUI K04 — 9T0 cronber; (uau He-
CKOJILKO CTOJIOIOB) B TaOJINIlE, 3HAYECHUS B
KOTOPO¥ CBSI3aHBI CO 3HAYEHNSIMU B IPYTOiL
TabJINLIe WK CChIIAIOTCS Ha HUX;

BHEIITHU K104 TAPAaHTHUPYeT, ITO CTPOKU
B OIHOM TabJIuile MMEIOT COOTBETCTBYIO-
II[e CTPOKHU B IPYroil Tabiuile, KOTopas
Ha3bIBACTCSI pOOUMENbCKOL;

BHEIIHUM KJII0Y CO3JaeT IMPSAMYIO CBSA3D C
THEPBUYHBIM KJIFOYOM MJIK TPYIIIION 3HAYe-
HUAN B pOAUTENbCKON Tabnuie, IIO3TOMY
€ro 3HaYeHHUs 005A3aTeIbHO TOKHBI COOT-
BETCTBOBATD YK€ CYLIECTBYIOIIIUM 3HaYe-
HUSIM B POJUTENBCKOM Tabnuiie. DTo mpa-
BUJIO HA3bIBAETCS CCHLIOUHOU UEeN0CHIHOC-
mMbio;

B OTJIMYHUE OT IePBUYHOTO KJIIOYa, CTOJIO-
(bl BHEIIIHETO KJIF0Ya MOTYT COMlEPXKATh
3Havenue null;

B KayKJ0¥ TabJIUIE MOKET OBITH HECKOJIb-
KO BHEIIHMX KJII04Yei (MIX He OBbITh BOOO-
1e);

KaK MMPaBIIO, 3HAYEHIS BHEIITHETO KITI0-
Ya He SBJISIIOTCSA YHUKAJIbHBIMU B Tab-
JIAILIe;

CTOJIOIIBI BHEIITHETO KIIFOYA B PAa3HBIX CTOJ-
611aX MOTYT CCBIIATBCS HA OMH CTONOeII
B POIUTEIBCKOM TabIHIIE;

npocmoii BHewHuill K104 BKITIOYAaET OJUH
CTOJIOEL; CI0KHbITl — HECKOJIBKO.

HpI/I YCTaHOBKE OrpaHNI€HU A BHEIITHETO KITIO-
9a BaM CJIENYET YIUThIBATDH CJICAYIOIINE MO~
MECHTBI:

MPOCTOM KJIF0Y MOXeT ObITh KaK OTPaHHU-
JeHNeM CTOJIOIA, TaK U OTpaHUIEeHUEM
TAOJIUIIBI; CIOKHBIN K09 MOKET OBITh
TOJIKO OTpaHUYeHreM TabIuIbI (CM. pas-
nen «OCHOBHBIE TPUHIUNBI PabOTHI
C OTPaHUYEHUSIMU» paHee B 3TOM TJIaBe);

BBI 3alaeTe BHEIITHUM KJII0Y C TOMOIIBIO
Kiro4deBbIX ¢1oB FOREIGN KEY mmm REFE-
RENCES B 0603Ha4eHUH CTOI0IIa B KOMaH-
me CREATE TABLE. KitoueBwnie cioBa FOREIGN
KEY u REFERENCES siBisitoTcst BapraHTaMu
OHOT'O U TOTO >K€ OIPaHUYEHUST; MBI, KaK
IpaBUiIo, OymeM ucmonb3oBatb FOREIGN
KEY;

BHENIHUN KJII0Y MO’KET MMETh Has3BaHUe
CTONOIA, OTIIMYHOE OT POIUTEIHCKOTO;

TUIl JAHHBLIX BHEIIHEro KJIKYa HOJDKEH
6bITb TOTrO ke THIA (WM KOHBEPTUpYe-
MBIM), UTO W POIMUTENBCKUIT KU (CM.
pasmen «IIpeobpa3oBaHre TUIIOB TAHHBIX
¢ nomorupio pynkrmu CAST()» B riaase 5);

CTOI0EI BHEIITHETO KJII0Ya HeoOs3aTeb-
HO IOJDKEH CChLUIATHCS TOJIBKO Ha CTOJIOEL]
MEPBUYHOTO KJII0Ya POAUTEIHCKOI Tab-
JIUIBI; OH MOJKET CChUIATHCS Ha YHUKAJIb-
HBIIT cToyber] B Hel (cM. pasmen «IIpu-
CBOEHUEe YHUKAJIbHBIX 3HAYEHHUI C TO-
momibio orpanndeHust UNIQUE» pgamee
B OTOIi I'JIaBe);

TabJIMIa MOYKET BKIIIOYATh CKOJIBKO YO~
HO BHEIIHUX KI04ei (1 Jake HU OHOIO);

OTpaHUYEHHS BHEIIHUX KIIOYeH IMOYTU
BCerla UMEIOT TOYHbIe Ha3BaHud. UTOOBI
3a7aTh Ha3BaHWE OTPAHWYEHUIO, IOJIb-
3yiTech npepnoxenueM CONSTRAINT (cm.
pasnen «OCHOBHbIE IPUHIUIBI PABOTHI
C OTpaHUYeHUsIMU» paHee B 3TOU TJIaBe);
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B orpaHuveHue Ha 3HageHwue null st cTon6-
LIOB BHEIIIHUX KJIIOYEl MOKET ObITh KaK
NULL, tak u NOT NULL. Ecit BBI He yKaxkeTe
aT0 orpanmdenne, CYDB]] aBTomaTnaeckn
3amacT ero Kax NULL mig Bcex cTonOIoB
BTOPHYHBIX KITFOUel (cM. pasmen «3amper
snavenust null ¢ momorpo orpaHuYeHNs
NOT NULL» panee B 91011 11aBe);

N BHEIIHME KJIIOYH YIPOIIAIOT U3MEHEHNE
U yHaJeHue JAaHHBIX B TAOJHIIAX, IO3BO-
JISISL IPEISITCTBOBATh HEKOPPEKTHBIM OIle-
pamysaM 3a cyeT KOHTPOJIS CCBIJIOYHOM I1e-
socTHOCTH. OJHAKO CTPYKTypa CCBIJIOK
maxke B CpefiHeit 6a3e TaHHBIX MOXKET CTaTh
O4YeHb CJIOKHOU. HemrpaBUIbHBIN nU3aliH
6a3bl JAHHBIX CIIOCOOEH BBI3BATH ITOSIBIIE-
HHe MeIJICHHBIX 3aIIPOCOB, KOJIBI[EBBIX
CCBUIOK, CJIOXKHBIX OIlepaIuil 10 pe3epB-
HOMY COXPaHEHUIO U [TOCJIEYIOIIEeMY BOC-
CTAQHOBJIEHUIO 6a3bl TAHHBIX Y HEHY>KHBIX
KaCKaJHBIX YIAJIeHU.

YT06BI COXPaHUTH CCBUIOYHYIO LIEJIOCTHOCTD,
CYDB]l 6yner npenoTBpamaTh CoO3gaHme He-
MPaBUIBHBIX CTPOK (CTPOK B TOMIMHEHHOM
Tabnile, KOTOpPbIe HEe MMEIOT COOTBETCTBY-
OIUX CTPOK B POAUTEIHCKON TabiHIle).
Ecnu BBl 6yzmeTe U3MEHATH CTOIOEI] BHEIII-
Hero Kji4a (KOTOPBIN MMeeT CCBUIKY Ha
cronber; PRIMARY KEY B popuTenbckoit Tab-
JIAIEe) ¢ TOMOIbI0 KomaH INSERT, UPDATE
nnu DELETE, CYB]l BBINONHUT CileAyIolue
MPOBEPKU:

| HPI/I I[063.BJICHI/H/I CTpOKI/I B HO,H‘II/IHCHHYIO
TabINIy — COOTBETCTBYET JIX HOBOE 3Ha-
YeHUe BHEIIHETO KII0Ya 3HAYEHUIO I1ep-
BUYHOTO KJIIOYa B POIUTENIHCKOMN TabIi-
me. Eciiu rakoro coorBerctBus Het, CYB]]
He 106ABUT CTPOKY;

B IIpU U3MEHEHUU CTPOKU B MOTIMHEHHOH
TabJIHIe — COOTBETCTBYET JIU U3MEHEHHOe
3HaYeHNe BHEITHETO KJI0Ya 3HAYeHHIO
IIepBUYHOTO KITI0Ua B POIUTETHCKOM Tab-
nune. Ecau Takoro COOTBETCTBHS HeT,
CYDB]] He U3MEHUT CTPOKY;

B TIpU yIaJIeHUU CTPOKU U3 HOJYNHEHHOUN
Ta6JII/II_ILI IpOBEpKa CCBUIOYHOM II€JIOCT-
HOCTHU HE HYKHA;

B 1pu IlO6aBJI€HI/II/I CTPOKHU B pOJUTEIIBCKYIO
Ta6m/my IIpOBEPKa CCBLJIOYHOU 11€JIOCT-
HOCTHU HE HYKHA;

B IIpU U3MEeHEHUU CTPOKU B POIUTEIbCKON
TabyuIe — He COOTBETCTBYET JIM KaKoe-
1160 3HaAYeHHE BHEIIHErO KIK0Ya 3Hade-
HUIO IEPBUYHOTO KJII0YA B POIUTEIIbCKON
tabJuie, KoTopoe Oyner usmeHneHo. Eciu
TaKoOe COOTBETCTBHe cymiecTByeT, CYB]]
He U3MEHUT CTPOKY;

B IIpu yOaJeHUU CTPOKU U3 POIAUTEIbCKON
TaOJIUIBI — He COOTBETCTBYET JIM KaKoe-
1160 3HaAYeHHE BHEIIHErO KII0Ya 3Hade-
HUIO IIEPBUYHOTO KJII0YA B POIUTEIIbCKON
tabiuie, KoTtopoe 6yzmer ynaneno. Eciu
TaKoOe COOTBETCTBHe cymiecTByeT, CYB]]
He yJAJIUT CTPOKY.

CYB/] He BBITIONHSIET IPOBEPKY CCHIIOYHOMU
LIeJIOCTHOCTH [ CTPOK BHEIIIHETrO KJII0Ya,
KOTOpbIe UMeIoT 3HadeHue NULL.

3apaHve npocToro BHELIHEro Ki4va

YT106BI 3a1aTh IPOCTON BHEIITHUN KIIIOY B Ka-
JeCcTBe OrpaHUYeHUs CTonbIa, 106aBbTe K
OIMCcaHuUIo cToaOna B KomaHme CREATE TABLE
ClIenyiolee OrpaHIMYeHNe CTOI0A:

[CONSTRAINT constraint_name]
REFERENCES ref_table (ref_column)

Nm

Y10o6BI 3aHATh IIPOCTOI BHEIIHUN KJTIOY B Ka-

JeCTBe OrpaHUIeHMsI TAOIUIIBI, T06aBbTE MTOC-

JIe OIHMCAaHUsA CTOJOIOB B KoMaHne CREATE

TABLE crrenyroliiee orpaHu4eHre TaOIUIIbL:
[CONSTRAINT constraint_name]

FOREIGN KEY (key_column)
REFERENCES ref_table (ref_column)

key_column — 3TO Ha3BaHUeE CTOJIOIIa BHEIII-
Hero Kiro4va; ref_table — Ha3BaHUE POIHU-
TeJIbCKOM TaOJIUIBI, CCBUIKY Ha KOTOPYIO
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Jinetudr 10.10. Co3patb cTON66L, BTOPUYHOMO KMHOYa
B Tabnuue titles ¢ NOMOLLbIO OrpaHnyeHNs
cton6bua

EN=————— JIncTnur gmél

CREATE TABLE titles
(

title_id CHAR(3) NOT NULL
PRIMARY KEY,
title_name VARCHAR(40) NOT NULL,
type VARCHAR(10) NULL,
pub_id CHAR(3) NOT NULL
REFERENCES publishers(pub_id),
pages INTEGER NULL,
price DECIMAL(5,2) NULL,
sales INTEGER NULL,
pubdate DATE NULL,
contract SMALLINT NOT NULL

)

Jinetndr 10.11. 3apatb NPOCTO BTOPUYHBINA KIHOY
Ans Tabnuupl royalties ¢ NOMOLLbIO
MIMEHOBAHHOr0 OrpaHnyeHns Tabnmubl

Ell=——————— JINCTHHT EEE'
CREATE TABLE royalties
(
title_id CHAR(3) NOT NULL,
advance DECIMAL(9,2) NULL ,
royalty_rate DECIMAL(5,2) NULL ,

CONSTRAINT royalties_pk
PRIMARY KEY (title_id),
CONSTRAINT royalties_title_id_fk
FOREIGN KEY (title_id)
REFERENCES titles(title_id)
)

CO3MIaeT OTpaHIYeHNe BHEIITHETO KITI04a; ref_-
column—Ha3BaHue cronbua B ref_table, KoTo-
PBIiT SIBJISIETCS KITFOYOM IIJIsI CChUTKA. B Tabu-
11e MOYKHO BBECTH HECKOJIbKO BHEIITHHUX KITIO-
qei (vu HU oHOTO). MHopMarwst 06 ob1ieit
crpykrype Komanzbl CREATE TABLE mpezcrasie-
Ha B paspese «[lopsmok co3manust Tabiuiy
panee B 37O I1aBe. [ Tpenyiosxenne CONSTRAINT
SIBJISIETCSI OIIIMOHAIBHBIM, a constraint_name—
3TO UMst orpanudenus (cm. paszent «OCHOBHbIE
MPUHIUIBI PAGOTHI C OTPAHUIEHUSAMU» paHee
B OTOM IJIaBe).

JIuctunr 10.10 ucnoab3yeT orpaHUYeHUE
CTOJIOIa, YTOOBI CO3aTh BHEIITHUMA KIIIOY
B Tabiule titles. 3mech moKa3aH caMblii 10-
CTYIHBII CITOCO6 CO3MaHUS MPOCTOTO BHEIII-
Hero kmo4a. [Tocre 3amycka 9Toit KOMaHAbI
CYB]I mpoBepuT, CYIIeCTBYIOT U B CTOJIO-
e pub_1id B publishers Te 3Ha4YeHUs, KOTO-
pBle BBI BBOAUTE B OJHOMMEHHBIN CTONIGEIT
B titles. O6paTuTe BHUMAaHUE, 9TO B CTOJIO-
T1e BHEIITHETO KITF0Ya 3Havenust null sanperre-
HBI, T09TOMY HEOOXOIUMO BBECTH H3/IATEIb-
CTBO IS KQXKIOU KHUTH.

Tabaumna royalties umeer cBI3b ¢ TabauIEei
titles, mostomy smcrunr 10.11 sagaer cros-
6er title id kak HEepBUYHBIN U BHEITHUN
KJII09Y s cBsaA3u title id m titles. 3a un-
dopmarnimeit o cBs3s1x 06palaiTecs K pasmie-
a1y «CBsi3u» B I1aBe 2.

JInctunar 10.12 ucnonab3yeT UMEHOBAaHHOE
orpaHudeHue TabaUIBI, YTOOBI 3a/IaTh IBA
BHEITHUX KJII0Ya. 37eCh MOKa3aH IpeIod-
TUTENbHBIN CIIOCOO M00aBIeHN BHEITHUX
KJIIOYeH; eCJId BBl pelInuTe BIIOCIeNCTBUU
YOAJINATh WIN U3BMEHUTD KJIIOYH, MOYKETE HC-
M0JIb30BATh UX Has3BaHUs (cM. pasmen «3-
MeHeHHne TaOIUIbl C TOMOIINBIO KOMaH/IbI
ALTER TABLE» manee B 5101 m1ase). Kax-
IOBIA CTOJOEI] BHEIIHEro KIII04Ya SBJISETCS
CaMOCTOATENIbHBIM KJIIOYOM, a He YacCThIO
CIokHOTO Kifoda. ObpaTuTte BHUMaHUE, 9TO
BMeCTe BHEIITHUE KJTFOYU COCTABJISIOT CIIOXK-
HBIN IIEPBAYHBIA KII0Y TaOIULIBL.
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3apaHne CNOXHOro BHELHEro Kn4a

Io6aBbTe MMOCIE OIMUCAHUSA CTOJIOOB B KO-
MaHJe CREATE TABLE cienmyromiee orpanuye-
HUe TaOJINUIIbL:

[CONSTRAINT constraint_name]

FOREIGN KEY (key_columns)
REFERENCES ref_table (ref_columns)

key_columns —3TO CIIUCOK CTOJIOI[OB BHEIITHE-
To KJII04Ya, pa3fieIeHHBbIX 3alsTbIMU; ref_
table — Ha3BaHME POTUTETBCKON TaOIIUIIBI,
CCBUIKY Ha KOTOPYIO CO3[1aeT OTpPaHUYECHHUE
BHeEIITHETO KjIo4a; ref columns — Ha3BaHUA
cronbuoB B ref_table, KOTOpbIE SIBISIOTCS
KJII09aMu Jist ccbutokK. Criucku key_columns
u ref_columns DOJKHBI BKIIOUYATh OMUHAKO-
BOE YHCJIO CTOJIOIOB B COOTBETCTBYIOIIEM
nopsiake. B Tabviie MOKHO BBECTH HECKOJIb-
KO BHEIIHMX KIIo4Yel (MiIx HU OfHOoro). Yu-
opmanmio 06 ob1rieit CTPYKType KOMaHIbI
CREATE TABLE cMm. B paspeine «ITopsimok co3na-
Husl Tabnui» paHee B 9ToM riase. [Ipemioxe-
Hue CONSTRAINT gBisgeTcs ONIUOHAJIbHBIM,
a constraint_name — 3TO UMs OTPpaHUYEHUS
(cM. pasnen «OCHOBHBIE TPUHITUIIBI PAOOTHI
C OrpaHUYeHUSIMI» paHee B 3TOI riase). MH-
opmarust 06 061IIel CTPYKType KOMaHIbI
CREATE TABLE npuBeneHa B pasneine «[Topsimok
Co3/aHus TaOIHI» PaHee B TOU IIaBe.

Hamra 6asa maHHBIX He COJEP)KUT BHEII-
HUX Kitoded. [Ipenmonosxum, 94To Mbl co3fia-
su Tabnuiy out_of_print, 9To6BI XpaHUTD
nHGOPMAIINI0 O KHUTAX KaXXIOTO aBTOPa,
KOTOpbI€e BBIIUIN U3 medaTu. Tabauma ti-
tle_authors mmeeT CIIOKHBIA NEePBUYHBIN
wio4. Crenyolee orpaHuYeHNe TOKa3bIBa-
eT, KaK CBsA3aTh ero ¢ rabuuieit out of_
print:
CONSTRAINT out_of_print_fk
FOREIGN KEY
(title_id,
REFERNCES
title_authors

au_id)

(title_id, au_id)

Jinctudr 10.12. 3afath NpoCTble BTOPUYHbIE KITHOYU
ans Tabnuubl title_authors ¢ NOMOLLbO
MMEHOBAHHBIX OrpaHW4eHNin Tabnuupl

EI=—————— Iwcinir=—————— 1=

CREATE TABLE title_authors
(

title_id CHAR(3) NOT NULL,
au_id CHAR(3) NOT NULL,
au_order SMALLINT NOT NULL,
royalty_share DECIMAL(5,2) NOT NULL,
CONSTRAINT title_authors_pk

PRIMARY KEY (title_id, au_id),

CONSTRAINT title_authors_title_id_fk
FOREIGN KEY (title_id)
REFERENCES titles(title_id),

CONSTRAINT title_authors_au_id_fk
FOREIGN KEY (au_id)

REFERENCES authors(au_id)

)
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YT106bI YBUAETb Pe3ynbTaT UCMOSHEHUS KO-
MaHfbl CREATE TABLE, M3y4uTe CTPYKTYypy
Tabnuubl C NOMOLLBK OAHOM M3 KOMAHA,
OnucaHHbIX B pasgene «0Tob6paxeHne Ha3Ba-
HUIA CTONOLOB B Tabnuue» rnasbl 9.

Y106bI 3a7aTb NEPBUYHBIA KITHOY, 06paTUTECH
K pasgeny «3afaHue NepBMYHOro Kikoya ¢ no-
moLbto orpaHuyenns PRIMARY KEY» paHee
B 9TOI rnase.

Y106bl U3MEHNTL UK YOANUTL CYLLECTBYIO-
Liee orpaHuyeHue, obparutech K pasfeny
«i3meHeHne TabnnLpbl ¢ NOMOLLBK0 KOMaHAbI
ALTER TABLE» panee B aTOW rnase.

BbipaxeHue (ref_column) uin (ref_columns)
B MPEIOXKEHNN REFERENCES MOXHO OMYCTUTb,
ecnn cron6ey (unu ctonbubl) ABNAeTCA
NepBUYHBIM KNouom ana ref_table.

SQL no3BonseT ykasarb AeCTBIE, BbINONHSA-
emoe GYB/[1, ecnu Bbl NONbITAETECh M3MEHUTD
WU YEANUTb 3HAYeHUe KIoya (B POAUTENbC-
Ko Tabnuue), Ha KOTOPoe YKasbiBAET 3HaYe-
HUEe BHELUHEro Knw4a. 4tobbl ykasatb fei-
CTBMe, 3ajante npeanoxeHue ON UPDATE
uanm ON DELETE B orpaHuyeHum FOREIGN
KEY. PasHble CYB[] no-pasHOMY BbINOMHSAOT
370 [eiicTBME; 06pPATUTECH K [AOKYMEHTALMN
no Baweit CYBJl. CTangapTHOe UCMONHEHNe
CYB[] aTux NyHKTOB Mbl OMWLLIEM B [IBYX Cle-
AYIOLLMX NPUMEYaHusX.

OrpaHnyeHne FOREIGN KEY moxeT o6pa-
LaTbCa K Apyromy cTonbuy B TOM Xe Tabnu-
Le. Bcnomuute n3 pasgena «Cospaque camo-
06beIMHEHMS» B T[NnaBe 7, 410 Tabnuua
employees UMEET CCbINKY Ha cebs (3Ty Tab-
nnLY Mbl CO3[anM TOMbKO NS WANKOCTPALMK;
OHa He fBNAETCA YacTbto 6a3bl AAHHBIX).

Tabnuua employees uMeeT Tpu cronéua:
emp_id, emp_name W boss_id. Cton6ey
emp_id — 3T0 NEPBUYHbIA KIKOY, KOTOPbIN
NOEHTMULNPYET COTPYAHMKA, a cTonbew

boss_id WAEHTUMULMPYET ero HayaibHUKA.
KabIi Ha4anbHUK TaKxXe SBNSETCS COTpyL-
HUKOM, NMO3TOMY, 4YTOObI 6bITb YBEPEHHLIMU
B TOM, YTO MHDOPMALMA O KaXOM Hadab-
HUKe Npu nobasneHun B TabnuLy coBnagaert
C CYLLEeCTBYIOLLEN NHGpopMaLeit, Mbl CO3aa-
nn cton6el boss_id Kak BTOPUYHBIA K04
ong emp_id:
CREATE TABLE employees
(
emp_id  CHAR(3) NOT NULL,
emp_name CHAR(3) NOT NULL,
boss_id CHAR(3) NULL,
CONSTRAINT employees_pk
PRIMARY KEY (emp_id),
CONSTRAINT employees_fk
FOREIGN KEY (boss_id)
REFERENCES employees (emp_id)
)i

[MpeanoxeHune ON UPDATE action 3apaet
nencteme, BbinonHsemoe CYB, ecnn Bbl U3-
MEHMTE 3Ha4eHIe KITH04a B CTPOKE (POANTENb-
CKOM Tabnmupbl), KOTOPOE CBA3AHO CCblKaMm
CO BTOPUYHBIMMW KMKOYaMK B ApYrux Tabnu-
Llax. action MOXET UMETb OfIHO U3 YeTbIpex
3HAYEHUI:

B CASCADE 3aMEHUT 3HA4EHNS BHELLIHUX KITH0-
Yell B COOTBETCTBUW C HOBbIM 3HAYEHUEM
NepBUYHOI0 Kno4a;

B SET NULL 3aMEHWT 3Ha4eHWsi BHELIHUX
KNoYen Ha NULL;

W SET DEFAULT 3aMEHMT 3HAYEHWs BHELLHUX
KNto4er 3Ha4eHUSIMN N0 YMOMYaHMIO (CM.
pasnen «[1prucBoeHNe 3Ha4eHNs Mo ymonya-
HWIO C MOMOLLBIO orpaHuyeHus DEFAULT»
paHee B 3TOW rnaee);

®m NO ACTION BbIAAcT OLWINGKY NS BHELLHE-
ro Knova. 9Ta YCTaHOBKa 3afaeTcs Mo
YMOJYaHUIO.

[MpeanoxeHune ON DELETE action 3apaet
JencTeue, kotopoe BbinonHUT CYB[, ecnu
Bbl yAanuTe CTPOKY POAMTENbCKOW Tabnuubl,
CBSI3aHHOM CCbINIKAMUN C BHELLHUMM KM4Yamu
B ApYrux Tabnuuax. action MOXeT WMETb
O/IHO W3 YETbIPexX 3HAYEeHUN:
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B CASCADE yhanuT CTpOKM, KOTOpble CO-
[epXaT 3HaYeHUs BHELLHUX KIHOYeld, co-
OTBETCTBYIOLUNE YAANEHHOMY NMepBUYHO-
MY KIKONY;

B SET NULL 3aMEHMT 3Ha4YeHMS BHELLHUX
Kno4en Ha NULL;

W SET DEFAULT 3aMeHUT 3HA4YeHUs BHELU-
HUX KJIKOYEl 3HA4YeHUAMM NO ymonya-
HUIO (CM. pa3fen «[1puCBOEHME 3HAYeHUs
M0 YMOJHAHWIO C MOMOLLbI0 OrpaHnyeHns
DEFAULT» panee B 3TOi rnase);

® NO ACTION BbIAacT OWMOKY ANS BHELIHe-
ro Kno4a. 37a yCTaHOBKa 3ajaercs no
YyMOJT4aHuUI0.

Microsoft SQL Server He nopaepXusaeT TUn

@ JlaHHbIX DATE. Y106bI 3anycTutb AuctuHr 10.10
B SQL Server, 3ameHMTe TN JaHHbIX B CTONO-
Le pubdate Ha DATETIME.

MySQL 4.0 1 60mee paHHUX BEPCUIA He Noj-
OEPXWUBAET BHELLHWE KNH4W. 3T BEpCUm
paspeluanT ykasbiBaTb FOREIGN KEY u
REFERENCES B KomaHae CREATE TABLE ansa
COBMeCTUMOCTU cO cTaHgaptom SQL, Ho
MySQL He MOXeT NoAAepXXMBATb CCbINIOYHYIO
LeNoCTHOCTb. YT06bI paboTaTb C BHELIHUMU
Knto4amu, Nonb3yiiTeck Tunom Tabnuy, InnoDB
(3T0 KOommepyeckoe pononHeHne Kk MySQL).
O6patutech K fokymeHTauun no MySQL wnm
3aipgute Ha Web-caiit www.innodb.com.

MySQL He noaaepxmBaeT npeanoxexne CON-
STRAINT N1l OFPAHNYEHNIA CTONBLOB (HO BbI
MO>XXEeTe MCMOMb30BaTb €ro Ans OrpaHNyeHNid
Tabnuuy).

Oracle BoCNpMHMMAET MyCTyHO CTPOKY (') Kak
NULL (cm. npumeyanHue DBMS B pasgene
«3HayeHune null» rnasbl 3).
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Mpuceoenne yHUKaNbHbIX
3Ha4YeHui ¢ NoMoLbI0
orpannyenuns UNIQUE

Ozparuuetie yHUKATLHOCMU YIOCTOBEPSIET,
yTO cTon0er (MM HEeCKOJILKO CTOJIOIIOB) He
COJIEPKUT TIOBTOPSIOIIUXCS 3HaUYeHu . Orpa-
HUYeHUE YHUKATbHOCTH [TOX0)Ke Ha TePBUY-
HBII1 KJTI0Y, TOJIBKO YHUKAJIBHBIN CTOI6EI] MO-
JKeT cofiepkath 3Hadenwust null u rakux cTon6-
1IOB B TabjuIie MOKeT OBITh HECKOJIBKO (3a
uHpopmariueit 06 OrpaHUIEHUN TTIEPBUIHBIX
KIII0Uei obpalaiTech K pasmeny «3amaHue
[IEPBUYHOTO KITI0Ya C [IOMOIIBIO OTPAaHIYEHUST
PRIMARY KEY» paHee B 91011 I71aBe).

IIpenronoXumM, 9T0 MbI JOOABUIIH CTOIOEI]
isbn (¢ ISBN kumrm) B Tabmumy titles.
ISBN — 3TO YHUKanbHBIM CTAaHIAPTU3UPO-
BaHHBIM HOMED, KOTOPBIN CIIYKUT IJIS TOY-
HOM I/I,IIeHTI/I(i)I/IKaHI/II/I KHuru. titles yxe
“MeeT epBUYHbIN K104 (title_id), moaro-
MY IJIS1 YHUKAJIBHOCTH Ka)XJOTO HOMepa Mbl
mo6aBmiu K cronbuy isbn orpaHuueHue
YHUKAJIBHOCTH.

HPI/I YCTaHOBKE OTpaHUYICHUA YHUKAJIbHOCTU
ClIenyeT NpUHATDH B pacdeT CIIeAyIoIIee:

B npocmoe o2paHuveHue YHUKAIbHOCMU
BKJIIO9a€T OJUH CTOII6€H; CTI0KHO€ — HE-
CKOJIBKO;

N 3HAYEHUS CJIOKHOTO OTPaHUYCHUS MOTYT
IIOBTOPSITHCS B OTHOM CTOJIOIE, HO KaK-
Iasi KOMOMHAIINASA 3HAYeHUH NOJDKHA ObITh
YHUKAJIbHOM;

B [IPOCTOE OrpaHIYeHUe YHUKAIBHOCTH MO-
XKeT OBITh OTPAHMYEHWEM CTOJIOA WU
TabJINIIBI; CTOKHOE OTPaHUYEHUE BCeraa
SIBJISIETCSL OTPaHWIeHHeM TaOIHIBI (CM.
pasmen «OCHOBHBIE MPUHITUAIIBI PAGOTHI
C OTpaHMYEHUSIMU» PAHEe B OTOH IJIaBe);

B BbI 33JlaeT€ OrPaHUYEHUE YHUKAIbHOCTU
C MOMOIIbI0 KiroueBoro cioBa UNIQUE
B onucaHuu cronbra B komanume CREATE
TABLE;

m orpanndenue Tabauuer UNIQUE Tpebyer
BBOJA Ha3BaHu cToOna (MiIm cToynb10B).
Orpanuyenue cron6ia UNIQUE mpuMenset-
CsI K CTONOIY, AJIsE KOTOPOTO OHO 6BLIO
3a/1aHo;

® TalJIMIa MOXKET BKJIIOYATh CKOJIBKO YTOI-
HO OTPaHMYEHUN YHUKAJIbHOCTH (B TOM
YyCJIe HU OJHOTIO);

N OrpaHHUYeHUEe YHHKaJbHOCTH ITOYTH BCe-
rga MMeeT TOYHOe HasBaHue. YToObI 3a-
IaTh Ha3BaHUeE, MMOJB3YNUTECH MPeEIIOKe-
uHuem CONSTRAINT (cm. pasnen «OcHOBHBIE
MPUHITUIIBL PaOOTHI C OTPaHUIEHUSIMI»
paHee B 9TO11 I71aBe);

W orpaHHdYeHue Ha 3HadeHue null s cron6-
IIOB YHUKAJIbHOCTH MOJKET OBITH Kak NULL,
Tak 1 NOT NULL. Eciii BBI He yKa)keTe orpa-
aHudenne, CYBJl aBToMaTu4yeCcKu 3amacT
ero kak NULL miy1st Bcex cTo6110B (M. pas-
mexn «3ampet 3HaueHus null ¢ momorpio
orparmdeHnst NOT NULL» panee B aTo#
IJ1aBe).

3apaHue npocToro orpaHuyeHus
YHUKaNbHOCTH

YTo6B!I 3aaTh IPOCTOE OIPaHUYECHUE YHU-
KaJbHOCTH B Ka4eCTBe OTPAHUYEHUS CTOJO-
11a, 106aBbTE K OMMCAHUIO CTOIOIA B KOMaH-
ne CREATE TABLE cienyromiee orpaHuYeHHne
crosbua:

[CONSTRAINT constraint_name] UNIQUE

Nm

Yto6bI 3a1aTh MPOCTOE OTPaHUIEHUE YHU-
KaJIbHOCTU B Ka4YeCTBE OI‘paHI/I‘{eHI/IH TaGJII/I‘
IBI, JOOAaBbTE IOCJIE ONMCAHUS CTOJOIOB B
xomanpe CREATE TABLE cienyroiee orpanuye-
HUe TaOJINIbL:
[CONSTRAINT constraint_name]
UNIQUE (unique_column)

unique_column — 3TO Ha3BaHHeE CTOJOIA,
BC€ 3HAYEHUSA B KOTOPOM OOJI’KHBI 6I)ITI)
YHUKQJIBHBIMHU. B Tabiuiie MOXXHO BBeCTH
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HEeCKOJIBKO OTPaHUYeHUN YHUKaJIbHOCTH (B
TOM 9HCIIe HU ofiHoro0). MHdOpMarmo 06 06-
el crpykrype KomaHnel CREATE TABLE cm. B
pasnere «[lopsimok co3maHust TabIUI» paHee
B oo ri1ase. [Ipenoskenne CONSTRAINT siBiist-
eTCs OIIIMOHAJIBHBIM, a constraint_name—3To
Ha3BaHWe orpaHuvenus (cm. pasmen «OCHOB-
Hble IPUHIUTIBI PA6OTHI C OTPAHUICHUSIMI»
paHee B 3TO1 I1aBe).

Jluctunru 10.13a u 10.136 neMOHCTPHUPYIOT
IBa 9KBUBAJICHTHBIX CIIOCOOa YKa3aThb IIPO-
CTO€ OTpaHUIeHNe YHUKAIBHOCTH IJIS TAOIH-
bl titles.

JIuctunr 10.13a ucnosib3yeT orpaHUYEeHHE
cronbria, 9TOOBI 3a1aTh YHUKAIBHBIH CTOJ-
6e11. 3mech MOKa3aH CaMbIil JOCTYIHBII CITO-
co6 co3[aHusI MPOCTOTO OTPAHUYCHUS YHU-
KaJIbHOCTH.

JIucruar 10.136 ucnonbp3yeT IMEHOBAaHHOE
orpaHudeHue TabIUIbl, 9TOOBI 3a0aTh YHH-
KaJbHBIN cTOI6e1]. 31eCh MOKa3aH Mpenoy-
TUTEJIBHBII CI0C06 T0GABIIEHIS OTPaHIIEHHS
YHHUKQJIBHOCTH; €CJIU BIOCJIEACTBUH BBI pe-
IIHATe U3MEHUTh WM yNAIUTh €r0, MOXHO
6ymeT UCIOIb30BATh 3aTaHHOE UM (CM. pa3-
nen «Viamenenue TabanIbI C IOMOIIBIO KO-
Mauabl ALTER TABLE» masee B 9T0i1 I1aBe).

3apanue CNoOXHOro orpaHuveHus
YHUKANbHOCTH

Jo6aBbTe mocie ONucaHus CTONIOIOB B KO-
mange CREATE TABLE cienpyromiee orpanude-
HUeE TaOIULbL:

[CONSTRAINT constraint_name]
UNIQUE (unique_columns)

unigue_columns — 3TO CHMCOK pa3neaeHHbIX
3aIIATbIMU CTOJIGLIOB, IJIsL KOTOPBIX 3alIrpe-
1I1eHbI IOBTOPSIOIIMECs 3HaYeHus. B Tabiule
MOJXHO BBE€CTU HECKOJIBKO OFpaHI/I‘IeHI/Iﬂ

Juctunr 10.13a. Cozpatb NpoCTOE OrpaHnyeHne
YHUKANIbHOCTK B cTON6UE title_name Tabnumupl
titles C MOMOLLbIO OrpaHnyeHns cTonbua

EO=——————— JINCTHHI

CREATE TABLE titles
(
title id CHAR(3) PRIMARY KEY
title name  VARCHAR(40)  NOT NULL UNIQUE

type VARCHAR(10) NULL
pub_id CHAR(3) NOT NULL
pages INTEGER NULL
price DECIMAL(5,2)  NULL
sales INTEGER NULL
pubdate DATE NULL
contract SMALLINT NOT  NULL

);

Jinctuur 10.136. Coszaatb NpocToe OrpaHnyeHne

YHUKANIbHOCTK B cTON6UE title_name Tabnumupl

titles C NOMOLLbIO MMEHOBAHHOMO OrpaHNYeHNs
Tabnuupl

EM=——————— NMCTHHI

CREATE TABLE titles
(

title_id CHAR(3) NOT NULL
title_name VARCHAR(40) NOT NULL
type VARCHAR(10) NULL ,
pub_id CHAR(3) NOT NULL
pages INTEGER NULL ,
price DECIMAL(5,2) NULL ,
sales INTEGER NULL ,
pubdate DATE NULL ,
contract SMALLINT NOT NULL

CONSTRAINT titles_pk
PRIMARY KEY (title_id),
CONSTRAINT titles_title_name_unique
UNIQUE (title_name)
)
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Jinctudr 10.14. 3agatb CNOXHOE OrpaHuyeHue
YHWUKAIIbHOCTW AN CTON6LO0B au_fname U au_lname
Tabnuupl authors ¢ NOMOLLbIO MMEHOBAHHOO
OrpaHuyeHuns Tabnuubl

E=——————— NncTHHr gmg

TABLE authors
(

au_id CHAR(3) NOT NULL
au_fname VARCHAR(15) NOT NULL
au_lname VARCHAR(15) NOT NULL
phone VARCHAR(12) NULL
address VARCHAR(20) NULL ,
city VARCHAR(15) NULL ,
state CHAR(?2) NULL ,
zip CHAR(5) NULL
CONSTRAINT authors_pk

PRIMARY KEY (au_id),
CONSTRAINT authors_au_name_unique
UNIQUE (au_fname, au_lname)

);

Microsoft SQL Server He nopmepxuBaeT
@ TUN JaHHbIX DATE. YT06bI 3anyCTUTb ICTUH-
rm 10.13a n 10.136 B8 SQL Server, 3ameHuTe
TWUN JaHHbIX B CTONOLE pubdate HAa DATETIME.

MySQL He nopaepxuBaeT NpemsiOKeHue
CONSTRAINT Anst orpaHuyeHuin cTon6buos (HO
Bbl MOXETE MCNONb30BaTb €ro Ans OrpaHu-
YeHuin Tabnuu).

Oracle BoCNpMHUMAET MyCTy0 CTPOKY (') Kak
NULL (cm. nmpumeyanue DBMS B paspene
«3HayeHue null» B rnase 3).

SQL gonyckaeT He 60nee 0AHOro 3HaveHus null
B YHWUKaNbHOM CTONBLE, Ans KOTOpOro paspe-
LUeHbl 3Tn 3HaveHus. Microsoft SQL Server cne-
AyeT cTaHaapTy, Ho Microsoft Access, Oracle,
MySQL n PostgreSQL gonyckatoT MHOTO 3Ha-
4eHuiA null B yHUKanbHbIX cTON6LAx, Ans KoTo-
pbIX He 3afjaHo orpaHuyeHne NOT NULL.

YHUKJIBHOCTH (min HU ofHOro). Mudopma-
o 06 ofIeit cTpykType kKomauabl CREATE
TABLE cMm. B pasnerne «ITopsimok co3maHust Tab-
JaI» pa”ee B 9Tol 1ase. [ Ipenioskenue CON-
STRAINT sgBisteTcss ONIUOHAJBHBIM, a CON-
Straint_name — 3TO Ha3BaHWE OIPAHUYEHMUSA
(cm. pasnmen «OCHOBHBIE TIPUHITUIIBI PAOOTHI
C OrpaHUYEHUSIMU» paHee B 3TOM IJIaBe).

JIuctunr 10.14 3agaeT cJI0KHOE OrpaHUYeHUEe
YHUKJIBHOCTH U TabauIel authors. OT1o
OrpaHHMYeHHe 00eCIeYnBaeT YHUKAJIbHOCTD
vMeHU 1 GaMUTIUU KaXKIOTO aBTOpa.

Y106bl YBMAETb PE3YNbTaT UCMOMHEHMS KO-
c MaHfbl CREATE TABLE, u3y4uTe CTPYKTYypy
TabnnLbl C MOMOLLBIO OJHON M3 KOMaHA,
OMUCaHHbIX B pasaene «0TobpaxeHne Ha3pa-
HWit cTon6LOB B Tabnuue» rnasbl 9.

CTon6eL, BHELLHEro KMo4Ya MOXET yKasblBaTb
" Ha YHUKaNbHbIA cTONGel (CM. pasaen «3aja-
HWE BHELLHEro KIto4a C NOMOLLbIO OrpaHnye-
Hus FOREIGN KEY» paHee B aTOli rnase).

4106bI M3MEHWUTL UNW YOAUTL CYLLECTBYIOLLEE
c OrpaHnyeHue, 0bpatnTech K pasgeny «/3meHe-
HWe Tabnuupbl ¢ NnomoLbto Komanasl ALTER
TABLE» panee B aT0ii rnase.

Bbl MOXeTe c03[aTb YHUKaNbHbIA MHAEKC
c BMECTO OrpaHi4YeHNst YHUKANbHOCTK (CM. pas-
nen «CosfaHne MHAOEKCA C MOMOLLbHO KO-
mangbl CREATE INDEX» B rnase 11). Yto6bl
y3HaTb, paboTtaet nm Bawa CYB[ ¢ nnpekca-
MU UMW OTpaHNYeHusMU, 06paTUTECh K 10-
KYMEHTaLMW.
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MpoBepka 3Ha4eHuii cronobua
C NOMOLLbI) OrpaHNYEHNS
CHECK

o HacTosIIIeEro BpeMeH! BbI 3HAIU TOJIBKO
006 OrpaHUYEeHNUsIX 10 TUILY JAHHBIX, Pa3Mepy
U AMAIa30Hy CTOIOMA IUIs JaHHBIX, KOTOPbIe
BBI J00aBiseTe. Bbl MOXKeTe MCIIOIb30BaTh
ozparuyerue Check sl TOMONHUTEIHHOTO
OTpaHHYeHUs 3HAUEHUI B cTOJNOIE (CTONO-
1ax). O6bI9HO OrpaHIdeHust Check UCIIOIB3Y-
TOTCS IJISL:

B IIpOBEPKM MHUHHUMAIBHOIO UJIM MAaKCH-
MaJbHOTO 3HadeHus. Hanpumep, He garoT
YPOBHIO IPOJaX NPUHUMATh 3HAYEHHE
HIDKe HYJLS,

B [IpOBEPKU CHEeIUaJIbHBIX 3HaueHuil. Ha-
npumep, He AT 3aAaTh IS CTONIOIA
science HUKaKWe 3Ha4€HUs, KpoMe bio-
logy, chemistry u physics;

B [IpOBEepPKU AMana3oHa 3HadeHuil. Hanpu-
Mep, IPOBEPSIOT, HAXOIUTCSA JIX 3HAYEHHE
aBTOPCKOI0 TOHOpapa Mexay 2 u 20 mpo-
IIeHTaMU.

Orpanndenue check HAIIOMIHAaET BHEIITHUI
KJIIOY, TaK KaK BCe 3Ha4YeHUs, HY)KHBIE IS
OrpaHUYEHNUs, PACIIOJIATAIOTCSI B CTONOIE
(cM. pasmen «3ajaHue BHEIIHETo KJII0Ya
¢ nomornpio orpanndenuss FOREIGN KEY»
paHee B 9TO¥1 IIaBe). Pa3HMIa 3aKiogaeTcs
B TOM, KaK 9TH OTPAaHUYEHUS ONIPEEIIAIOT JI0-
Iy cTUMBle 3HaueHus1. OrpaHrdeHre BHEIITHETO
KJII0Ya CYATBIBAET CIIMCOK JOITy CTUMBIX 3HA-
YeHUN U3 [PYTOil TAGIUIIEL, B TO BpeMsI KaK
orpaHu4yeHue check olpeneseT 5T 3Hade-
HUA C IOMOIIBIO JJOTUYECKOTO BBIPAYKEHUS.
Hanpumep, 3To orpaHn4YeHue He JOITyCKaeT,
9TOOBI 3apIlIaTa KaKoro-audo COTpynHHUKa
6bu1a 6011ee $50 000:

CHECK (salary <= 50000)

IIpu ycTaHOBKe OrpaHudeHus check BaM Hy K-
HO YYMTBIBATh CJIE/lyIOIIe MOMEHTBI:

B orpa"HudyeHue check, KOTOpoe OTHOCUTCSI
K OIHOMY CTOJNOIY, MOXeT OBITh Kak
OrpaHUYeHUeM CTOJNOIA, TaK U OTPaHU-
JeHMeM TabJIHIIbL; OrpaHUIeHHe Check, KO-
TOpPOE OTHOCHUTCSI K HECKOJIBKUM CTOJO-
I1aM, BCerya sBysieTcsl OTpaHUIeHeM Tab-
sunbl (M. pasgen «OCHOBHBIE IPUHIIHITEL
PaboTEI C OTPAaHUYCHUSIMU» PAaHee B 3TOM
IJ1aBe);

B BBl 3a7jlaeTe OrpaHUYeHue Check ¢ IOMO-
IIBbIO KJII0YeBOro cosa CHECK B 0603Hauge-
HUU croibna B KkoMaHme CREATE TABLE;

m crosber MOXKeT BKIIOYATh CKOJIBKO YTOI-
HO orpaHuYeHuit check (MJIM HU OHOTO);

B eCJIM BBl CO3[laeTe€ HECKOJIBKO OrpaHuYe-
HUH check 11 cro161ia, BBIIIOIHAINTE 9TO
OCTOPOIKHO, YTOOBI OHM He KOH(MIIUKTOBA-
Ju ApyT ¢ apyroM. He paccuuTteiBatitTe Ha
T0, 4T0 CYB]I camocTosATeIbHO pacIoio-
JKUT OTPaHUYEHHs B HY)KHOM IOPSIKe WA
HCIIPABUT BCe KOHMIIUKTHI;

B OrpaHuYeHMs CNeck II0YTU BCErja UMEIOT
TOYHbIE Ha3BaHMUA. YTOOBI 3a1aTh Ha3Ba-
HH€e OTPaHUYEHHUIO, TTOJIb3yUTECh ITPEJIO-
skerueM CONSTRAINT (cm. pasmern «OcHOB-
Hble TPUHIIMUIIBI pA6OTHI C OTPAHUICHUSI-
MU» paHee B 3TOM IJIaBe);

N yCJIOBHEM IS OrpaHUYeHus check Moxer
651Th TI060€ yciaoBue WHERE, Hampumep
cpaBHeHme (=, <>, <=, >, >=), LIKE,
BETWEEN, IN mam IS NULL. Ber MmoskeTe co-
eIMHSITh pas3Hble YCJIOBUS C IOMOIIBIO
omepatopos AND, OR u NOT. 3a urcopmarrueit
06 yciaoBuAxX obpalantech K pasmeny
«DuIbTpays CTPOK € IIOMOIIBIO IPEIJIO-
sxenust WHERE» B riaBe 4;

B yCJI0BHE OTPaHUYEeHN CheCk MOKeT OTHO-
CHUTBCS K JII0O60MY CTONIOMY B TabIuUIle, HO
He MOYKET OTHOCHUTBCA K CTOIOIaM
B IPYTUX Tabinax;
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Jinctudr 10.15. 3agatb pasnuyHble OrpaHNYeHus
check ctonéua u Tabnuubl ang Tabnuubl titles

EQI=—————— JIUCTHHT §E§|

CREATE TABLE titles
(

title_id CHAR(3) NOT NULL,
title_name VARCHAR(40) NOT NULL,
type VARCHAR(10)  NULL

CONSTRAINT type_chk
CHECK (type IN ('biography’,
‘children’, 'computer’,
"history’, "psychology’)) ,

pub_id CHAR(3) NOT NULL,
pages INTEGER NULL

— CHECK (pages > 0)

price DECIMAL(5,2) NULL
sales INTEGER NULL
pubdate DATE NULL
contract SMALLINT NOT NULL,

CONSTRAINT titles_pk
PRIMARY KEY (title_id),
CONSTRAINT titles_pub_id_fk
FOREIGN KEY (pub_id)
REFERENCES publishers(pub_id),
CONSTRAINT title_id_chk
CHECK (
(SUBSTRING(title_id FROM 1 FOR 1) = 'T")
AND
(CAST(SUBSTRING(title_id FROM 2 FOR 2)
AS INTEGER) BETWEEN 0O AND 99)),
CONSTRAINT price_chk
CHECK (price >= 0.00
AND price < 100.00),
CONSTRAINT sales_chk
CHECK (sales >= 0),
CONSTRAINT pubdate_chk
CHECK (pubdate >= DATE '1950-01-01"),
CONSTRAINT title_name_contract_chk
CHECK (title_name <>
AND contract >= 0),
CONSTRAINT revenue_chk
CHECK (price = sales >= 0.00)
)

B BBl MOXXETE HO6aBI/ITb OrpaHUYICHHNE check
II0CJIE€ 3aIIOJTHEHU A Ta6III/II_[bI, HO JIy4q1ie
9TO CHejlaTh 3apaHee, 9TOObI YCTpaHUTDH
BO3MOJKHBIE OIIINOKH.

3apanue orpanuvenus check

Yrto6bl 3anaTh OrpaHUYeHre CNeck B Ka4eCTBe
OrpaHUYeHUsI CTONOIA MIM TaGIULBI, KO-
6aBbTe K OMUCAHMIO CTOJAOLIA B KOMaHIE
CREATE TABLE cremyrolriee orpanudenue Tab-
JIALIBL:
[CONSTRAINT constraint_name]
CHECK (condition)

condition — 3TO JIOTUYECKOE YCIOBHE, KOTO-
poe mposepsiercst CYDB]I, ecu BbI U3MeHseTe
cofiep>kuMoe TabJIUIBI C TOMOIIBI0 KOMaH/]
INSERT, UPDATE mu DELETE. Ecm B mportecce
M3MEeHEeHUs 3TO YCJIOBHe CTAHOBUTCS UCTHH-
HBIM WJIM HEU3BECTHHIM (3Ha4YeHHe PaBHO
NULL), m3MeHeHHe pasperraeTcsi, eCIn JIOXK-
HBIM — OTMEHSIETCA U BBIJAaeTCsl COOOIIeHme
06 ormmu6ke. Mudopmariuio 06 ob1eit CTpyk-
Type komaHabl CREATE TABLE cm. B paspene
«ITopstnok cosmaHust Ta6IUI» paHee B ITOM
riaBe. [Ipenyoxenne CONSTRAINT saBistercs
OINIIMOHAJIBHBIM, a constraint_name —2To Ha-
3BaHHMe orpanndeHus (cM. pasmen «OCHOBHbIE
MIPUHIINIIBI PAaOOTHI C OTPAHUYEHUSIMU» PaHee
B OTOM IJIaBe).

JIuctunr 10.15 nokaspIBaeT pa3jIndHbIe Orpa-
HUYeHn check cronbua u Tabnuns! 11 Tab-
sunel titles. Orpanmdenue title_id_chkmpo-
BepseT, 4TO KaKIoe 3HaYeHUe IePBUYHOTO
KJII0Ya IIPUHUMAET BHUI, Inn, rge nn — 3TO
¢opmar snavenunit ot 00 10 99 BKIIIOYUTENH-
HO.

YT06bl YBUAETb Pe3ynbraT UCMOJTHEHNUS KO-
c MaHfbl CREATE TABLE, M3y4nuTe CTPYKTYpy
TabuMUbl C NOMOLLbIO OAHOM W3 KOMaHA,
OMUCaHHbIX B pasfene «0TobpaxeHne Ha3pa-
HUIA CTON6LOB B Tabnuue» rnasbl 9.
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YT06bl MI3MEHUTb UKW YAANUTL CYLLECTBYH-
LLiee orpaHuyeHue, o6paTmuTech K pasgeny
«13MeHeHMe TabnuLpbl C NOMOLLbI0 KOMaH-
Abl ALTER TABLE» panee B 3Toii rnase.

B cOOTBETCTBUM CO CTAHAAPTHbIMU TPEOOBAHN-
amu SQL ycnoBue He MOXET BKOYATh (DYHK-
uuo nonyyeHns spemeHn (CURRENT_DATE,
CURRENT_TIME mnm CURRENT_TIMESTAMP),
a TaKkxKe (DYHKUMIO NOMYy4eHNs UMEeHU NoJb30-
Batens (CURRENT_USER, SESSION_USER unu
SYSTEM_USER), Ho HekoTopble GYB[ ux paspe-
watot. Microsoft Access, Microsoft SQL Server
1 PostgreSQL (Ho He Oracle) paspeluaioT, Ha-
npuMep, CeaytoLLee OrpaHnyeHmne check:

CHECK (ship_time >= CURRENT_TIMESTAMP)

B Access BmecTo CURRENT TIMESTAMP cne-
OyeT ucnonb3osatb Now() (cM. pasgensl «/3-
BIEYEHUE 3HAYEHNIA TEKYLUMX AaTbl U Bpeme-
Hn» un  «0T06paxkeHne wHOpPMaUMM 0O
nonb3oBatene» B rnase 5).

Microsoft SQL Server u Oracle no3gonstoT co-
3[1aBaTb 110/1b30BATEILCKNE TUIbI JAHHBIX, KO-
TOpble MNPEACTaBNAT CO60M CTaHAAPTHbIE
TUMbI faHHbIX (CHARACTER, INTEGER u T.4.)
C Pa3nnyHbIMK OrpaHNyeHnaMI. Hanpumep, Bbl
MOXeTe co3Aatb ™n JaHHbIX
marital_status, COCTOAWWMA W3 OAHOrO
cumBona CHARACTER, KOTOpbIA AOMyckaeT
TOMbKO 3Ha4eHus S, M, W, D manm NULL (ans
XONOCTbIX, XEeHaTblX, BAOBLIOB, pa3BefeHHbIX
UNKU Hen3BeCTHOro Tuna). MpenmyLLecTso uc-
MONb30BaHNA TaKOro TWMa AAHHbIX 3aKNo4a-
€TCS B TOM, 4YTO Bbl MOXETe CO3[aTb ero OAmH
pa3 1 3aTeM MCMonb30BaTh 1S pPasHbIX Tab-
NNL, a He NOBTOPSATb OMUCAHNE OrPaHNYEHUIA.
O6patuTech K JoKymMeHTauum no Baiuei CYB[.

o’

410661 3anyctutb nucTuHr 10.15 B8 Microsoft
Access, 3amMmeHUTe [Ba OrpaHnyeHus cTonéua
(Bns cTon6uoB type U pages) OrPaHNYEHN-
AMW Tab/I1LbI, NOMECTUB UX MOCNE ONUCaHNS
CTON6LOB, NEpBOE BbIpAXEHWE MONYyHeHNs
NnoAcTpoku — Mid(title_id, 1, 1); Bblpa-
XeHue CAST — CInt (Mid(title_id, 2, 2));
ybepuTe U3 KOMaHabl Aatbl CroBO DATE u
[IONOJHNTE ee CUMBONAMU # BMECTO KaBblYek
(#1950-01-014#).

Y106bI 3anyctutb AucTuHr 10.15 B Oracle,
BMECTO [IBYX BbID@XEHWA Mony4yeHns noj-
CTPOKM Mcmonbayiite SUBSTR(title_id, 1, 1)
N SUBSTR(title_id, 2, 2).

MySQL 4.0 n 6onee paHHUX BepcUii He Nof-
JIePXNBAET OrpaHuyeHne check. 3T Bepcum
JIONYCKAIOT HaNK4me KNo4YeBoro crnosa check
B KOMaHaax CREATE TABLE il COBMECTUMO-
cTi co ctaHgapTom SQL, Ho MySQL He Bbi-
MONHSET HeOOXOAUMbIX AENCTBUIA AN [aH-
HbIX OrpaHu4eHuin. Ecnu Bbl 3afaauTe orpa-
HUYeHMe check, 3TO JOMKHO ObiTb OrpaHu-
4yeHue Tabnuubl, HO He cTonbua.

Y1066l 3anycTutb nucTuHr 10.15 B Postgre-
SQL, BMECTO 3Ha4YeHWiA ¢ NnaBatoLLeii TOYKOIA
0.00 1 100.00 BocnonbayiiTech CAST(0.00
AS DECIMAL) u CAST(0.00 AS DECIMAL) (cMm.
pasnen «[peobpa3oBaHue TUMOB JaHHbIX C
nomoLblo GoyHKumm CAST()» B rnase 5).

B Microsoft SQL Sever Bbl MOXeTe 3a-
AaTb OrpaHnyeHne title_id_chk Kak CHECK
(title_id LIKE ‘[T] [0-9] [0-9]"); 06-
pawainTtecb K SQL Help.

Oracle BocnpuHUMAeT MycTyto CTPOKY (' ') Kak

NULL (cm. npumeyaHue DBMS B pasgene «3Ha-
yeuue null» rnassl 3).
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Co3panne BpemMeHHOI
Tabnuubl ¢ NOMOLLbIO
Komauabl GREATE
TEMPORARY TABLE

Bce Tabnuiibl, KOTOpbIE MBI CO3/IABATH PAHb-
111e, OBIIN TOCTOSHHBIME (KX ellle Ha3bIBaIOT
6a308vimu). DTH TaOIUIIBI BCET/IA XPAHAT JaH-
Hble, €CJIU Bbl He YOAJINTE UX C MIOMOIIBIO
komanabl DROP. SQL Taxske mo3BosiseT BaM
cospaBath BpemeHHble MAOAULbL DJIST HETOJITO-
r0 XpaHeHHS JAHHBIX WIM IPOMEKYTOTHBIX
pe3ynbpraToB. OOBIYHO BpeMeHHbIE TaOTHIIBI
HCIIOJIB3YIOTCS IS

N XpaHEHUs Pe3yJIbTaTOB CJI0KHOTO 3aIIpO-
ca. DTo M03BOJIsAET BIOCIECTBUY UCIIONb-
30BaTh UX [UIA JPYTHUX 3alIpOCOB U 3HAYH-~
TEJIbHO YCKOPSATD BBIYUCIIEHNUS;

B cospmaHus obpasa (wiu Konuu) TabIUIBI B
ompeneJeHHBII MOMEHT BpeMeHU. s
TOTO YTOOBI 3aMMUCATh TOYHOE BPEMSI, BB
MOKeTe J0OaBUTh CTOJIOEN CO 3HAYeHUEM
1o ymosrganuro CURRENT_TIMESTAMP;

B XpaHeHUs pe3yabTaTa mopsampoca. CM.
nprmedanue DBMS B pasnerne «Co3nanue
BHEIIIHUX 00beTMHEHNI C IIOMOIIBIO KO-
mauzabpl OUTER JOIN» raaBst 7 (Hampu-
Mep, JTUCTUHT 7.32).

CYb/] aBTOMaTHYeCKH yAaIsIeT BpeMEHHYIO
TabJIMIy [OC/Ie 3aBEPIICHUS CECCUU HIIN
TpaH3aKIUH (JaHHbIe B TAOINIIE YIAISIOTCS
toxe). Ceccust — 3TO BpeMs BaIlleTO TOKIIIO-
qyenus k CYB/] (Mexxny BXOZOM U BBIXOIOM),
B TedeHHe Kotoporo CYBJI mpuHuMaeT u uc-
MTOJTHSIET KOMaHbL. Tpan3axuyus — 3T0 Habop
koMaH7i SQL, KoTopble BBIIONTHAIOTCA B Kade-
CTBe €IMHO IPYIIIBI (CM. I71aBy 13).

IIpu co3maHuU BpeMeHHOM TaOJIULBI CIeMy-
eT IPUHSATD B pacueT CJIeAyIoIIie MOMEHTBHI:

W [1Ba TWIIAa BpeMEHHOI TabauIs! (r1obans-
Has W JIOKaJIbHAasA) Pas3JUudaloTcs M0 10-
cryny. I'no6anvras Bpemennas mabauya
IOCTYIIHA [IsL BCeX aKTUBHBIX CECCUI; J10-
KanvHas BpemenHas Mabauld — TOJIbKO IJIs
Ceccuu, KOTopas ee CO3aa;

B BpeMeHHBbIe TaOJIUIBI OTBEYAIOT TEM K€
TpeGOBaHUSIM B OTHOLIECHUW HA3BAHMI
TabJINILl, CTOJIOIIOB, TUIIOB JAHHBIX U T.[I.,
970 ¥ 0a30BbIe TAOJIUIILI;

B BB 3a71aeTe BpeMEHHYIO TabGIuIy C Io-
MOILIIBIO CTAaHAAPTHOU KoMaHAbl CREATE
TABLE, mo6aBuB Tiepef KJIFO9IeBBIM CJIOBOM
TABLE mapamerp GLOBAL TEMPORARY miu
LOCAL TEMPORARY;

B K3HAYAIBHO BO BPEMEHHOM TabIuIe HET
CTpoK. J[s1 u3mMeHeHus TaBIUIBI BBl MO-
JKeTe HCIOoJIb30BaTh KoMaHAbI INSERT,
UPDATE u DELETE Tak »e, Kak 11g 6a30BO
TabauIe! (CM. TIaBY 9);

W eIy BBI co3anuTe OOJIBIIYIO BpeMEHHYIO
TabJIUIy, MOXKETe CaMOCTOSITEJIbHO yha-
JIUTD €€ ¥ OCBOOOIUTDH TAKUM 0OPa3oM ma-
MSATh, a HE JKOaTh, IIOKa JTO CIHeaeT
CYB/]] (cMm. pasmen «YmaneHve TaOIHIIBI C
nomoInbio komaunsl DROP TABLE» na-
Jiee B OTOM IJIaBe);

W eCJIM BBI CO3[IAINTE BPEMEHHYIO TabInIly
C TaKUM >Ke Ha3BaHHeEM, 4TO 1 6a30Bad, TO
oHa OyzieT CKpbIBaTh 0A30BYIO 10 TeX 0P,
IIOKA BbI €€ He YIAJINATE;

m xoMmaHpa CREATE TEMPORARY TABLE mo3Bos-
eT aMUHUCTPaTOpaM 6a3bl JaHHBIX IIpe-
IOCTaBIISATH MTOJIb30BATEISIM pabodee Ipo-
CTPaHCTBO U IIPU 9TOM HE pa3pelaTb UM
paboTaTh C MOTEHIINAIBHO OIIACHBIMU KO-
maumamu CREATE TABLE, ALTER TABLE u DROP
TABLE.
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Co3naHne BpeMEHHOW Tabnuubl

BBenure:
CREATE {LOCAL |
— TABLE table
(

columni data_typel [constraint?],
column?2 data_type2 [constraint2],

GLOBAL} TEMPORARY

columnN data_typeN [constraintN],
[, table_constraints]

)

table — 9TO Ha3BaHUe BPEMEHHOM TaOIIHIIbI,
KOTOpYIO BBI co3faete. KimoueBoe ciioBo LOCAL
MMOKa3bIBaeT, YTO TabIuIa Oy/IeT JOKAIbHOI.
GLOBAL o3nauaer, uto Tabuia 6ymet riaobanb-
Ho# (cm. ucTurry 10.16 1 10.17).

column, column2, ..., columnN—2TO Ha3BaHUI
cronbuoB B Tabnwuie table; data_typel,
data_typel, ..., data_typeN 3agaioT TUII JaH-
HBIX JISI COOTBETCTBYIOIIIX CTOJIOIOB.

OrpaHudeHus CTONAOIOB 1 Ta6GINIL IS Bpe-
MEHHBIX TabJIUIL OTINYAIOTCS B 3aBUCIMOCTH
ot CYB/I. O6paTutech K JOKyMEHTALUH 10
partreit CYB]I. O61as nugopmariust 06 orpa-
HUYEHUSX MIpefcTaBiieHa B pasnene « OCHOB-
HbI€e PUHIUIIBI PA6OTHI C OTPAHUYEHUSIMU»
paHee B 3TO TJIaBe.

Y106bl YBMAETb PE3YNbTAT UCMOMHEHMS KO-
c MaHabl CREATE TABLE, u3y4uTe CTPYKTYypy
TabnuLbl C MOMOLLbI OJHOA M3 KOMaHA,
OnucaHHbIx B pasaene «0TobpaxeHne Ha3pa-
HWiA cToN6LOB B Tabnuue» rnasbl 9.

YT06bl U3MEHUTb BPEMEHHYI0 Tabnuy, 06-
c patutech K pasgeny «/ameHeHue Tabnuupl ¢
nomoLblo komanabl ALTER TABLE» panee B
3TON rnase.

Y106bl CO3AATb BPEMEHHYH KOMWUKD CYLLECT-
c BYIOLLIEV Tabnuubl, 06paTuTech K pasaeny «Co-
3[1aHMe HOBOI# TabnuLbl Ha OCHOBE CYLLECT-
BYIOLLIG/ C NOMOLLbI0 KoMaHabl SELECT INTO»
Jlanee B 3T0ii rnase.

Jinctunr 10.16. JlokanbHas BpeMeHHas Tabnuua
[0CTYMHa TONbKO Ans Bac. OHa yaanseTcs, Koraa Bbl
3aBepLunTe ceccuto CYB[

E=———————NIMCTHHI §E§|

CREATE LOCAL TEMPORARY TABLE editors
(
ed_id
ed_fname
ed_lname
phone
pub_id
)

CHAR(3)
VARCHAR(15)
VARCHAR(15)
VARCHAR(12)
CHAR(3)

Jinctnur 10.17. Mno6anbHas BpeMeHHas Tabnuua
JI0CTYMHa NS Bac U Apyrux nonb3osateneit. OHa
ynansercs, Koraa Bbl 3asepLuute ceccuto CYB[, v Bce
Jpyrue 3afiaHns nepecTarT 06paliaThcs K Hel

SM=—————— JINCTHHI §E§|

CREATE GLOBAL TEMPORARY TABLE editors
(
ed_id
ed_fname
ed_lname
phone
pub_id
)s

CHAR(3) ,
VARCHAR(15)
VARCHAR(15)
VARCHAR(12)
CHAR(3)
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oS

[no6anbHas BpeMeHHas Tabnuua MOXeT
MCMONb30BaTbCA ANS Nepedadn AaHHbIX
MeX[y nonb30BaTensmu.

Microsoft Access He noaaep»uBaet Bpe-
MEHHbIe TabnuLibl.

B Microsoft SQL Server y6epute CTpoKy
{LOCAL | GLOBAL} TEMPORARY U yKaxu-
Te UMs BPEMEHHOI Tabnuubl, 106aBUB Ne-
pen ee Ha3BaHWMEM OAWH UMM BA CUMBONA
#. Ecnn Bbl 06paLLaeTeCh K Ha3BaHMIO Bpe-
MEeHHOW Tabnuubl, He06X0aAMMO [06aBNATL
OAVH unu aBa cumeona #. YTo6bl cO3[aTh
NOKanbHy0 BpeMeHHylo Tabnuuy B SQL
Server, BBeANTE:

CREATE TABLE #table (..);

Y106bl co3fath rno6anbHy0 BPEMEHHYH
Tabnuuy B SQL Server, BBeanTe:

CREATE TABLE ##table (..);

B Oracle 0603Ha4eHNe BpeMeHHOI Tabnu-
bl «BUOHO>» [N BCEX CECCMiA, HO ee faH-
Hble [OCTYMHbI TONbKO /1S CECCUM, U3 KO-
TOPOIt OHM [06aBNAOTCA. YTOOLI CO3AaTh
BpemeHHyto Tabnuuy B Oracle, BeeauTe:
CREATE GLOBAL TEMPORARY

— TABLE table (..);

MySQL noagepXxuBaeT TONbKO NIOKanbHble
BPEMEHHbIE TabnuLibl; MPONYCTUTE KMHYe-
BO€ CNnoBo LOCAL. YT06bI CO34aTb BPEMEH-
Hyto Tabnuuy 8 MySQL, BBeaunTe:

CREATE TEMPORARY TABLE table (..);

PosgreSQL noaaepxuBaeT TONbKO f0KaMb-
Hble BPEMeHHbIe TabnuLibl; KMKYeBOe CNo-
BO LOCAL sIBNAETCA ONUMOHamNbHbIM. Balla
CYB[] MoXeT noaaep»mBatb ONUMOHANbHOE
npeanoxexne ON COMMIT, KOTOpOe 3afaeT-
ca cTtaHgapTom SQL. KomaHga ON COMMIT
PRESERVE ROWS COXpaHsieT BCE W3MeHeHus
BO BPEMEHHOI Tabnuue npu UCMOSHEHNN
COMMIT, a komaHpga ON COMMIT DELETE
ROWS ynanset Tabnuuy nocne MCNonHeHus
COMMIT. 3a uHcopmauumen o0 komaHge COM-
MIT obpaLuaiitecb K rnaee 13.

CYB[ no-pasHomy pa6oTaeT ¢ BPEMEHHbIMM
Tabnmuamn (3To Kacaetcs [OCTyna, OrpaHu-
YEHWIA, BHELUHWX KNOYelA (CCbINOYHON Lieno-
CTHOCTW), MHLEKCOB 1 npefcTaeneHuii). 06-
patuTech K A0OKYMeHTauum no sawen CYB[,
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Co3panue HoBoW Tabnuuybl
Ha OCHOBE CYyLiecTBYHOLLEH
C NOMOLLbI0 KOMaHAbI
SELECT INTO

Komanpa SELECT INTO cosmaeT HOBYIO TabIu-
11y ¥ 3aII0JTHSET €€ pe3yIbTaTaMH UCIIOJTHEHHS
koMaHbl SELECT. DTa KOMaHIa aHAJIOTUYHA
CO3MAHUIO MYCTON TAOGIHUIIBI C TOMOIIBIO
CREATE TABLE u 3armosiHeHHIO ee C IIOMOIIBIO
INSERT SELECT (cM. pasmen «BcraBka cTpok ¢
nomMorpbio koMauasl INSERT» B rmase 9). O6-
patuTe BHUMaHUE, 4TO KomaHna SELECT INTO
SKCIOPTUPYET CTPOKH M3 CYIIECTBYIOIIEN
TabIHIBI, B TO Bpems Kak koMmanma INSERT
SELECT mmmmopTHpyeT CTPOKH B CYILECTBYIO-
ryto Tabmuiy. O6sraH0 Komarga SELECT INTO
HCIOJIb3YeTCs ITIA:

B apXWBUPOBAHUSA OTHEJIBHBIX CTPOK;
N CO3[IaHUs pe3epBHBIX KON JaHHBIX;

B CO3MaHUsI KON Ta6JII/ILIbI B OIIpEnEJIeH-
HbI MOMEHT BpEMEHU;

B GBICTPOrO KOIUPOBAHUS CTPYKTYPHI Tab-
qu1 6e3 ee JaHHBIX;

CO3JaHus NaHHBIX IS TECTUPOBAHNA;

B KONMPOBaHUA TaOGMUIBI IJsT Ge30MacHOM
npoBepku KoMaHz INSERT, UPDATE u DELETE.

IIpu ucnonp3oparuu komaHabl SELECT INTO
HY’KHO YYUTBIBATh CJELYIOIIE MOMEHTBI:

B BbI MOXKETe BBIOMPATh CTPOKHU IJIST HOBOI
TaOJIUIIBI C TOMOIIBIO CTAHIAPTHBIX ITPefi-
noxxennit WHERE, JOIN, GROUP BY m HAVING
koMaHIbI SELECT 1160 ¢ MOMOLIBIO JTI000I
onmuu SELECT, onmmcanHOM B ItaBax 4-8;

B 3Ta KOMaHJa I[O6aBJIH€T CTpPOKHU B OOHY
Ta6JII/II_IY, HE3aBHUCUMO OT TOro, CKOJIBKO
Ta6JII/ILI-I/ICTO‘IHI/IKOB HCIIOJIb3YET KOMaH-
na SELECT;

W CBOMCTBAa CTOJOIOB U BBIPAKEHHUI B
CHUCKe IIPeIJIOKEeHUI KoMaHabl SELECT
OIIpeNeJISIOT CTPYKTY Py HOBOM TaOJIHIIBL;

B eCTH BBl BKJIIOUNTE B CIIHCOK ITYHKTOB
komauzabl SELECT cronber ¢ mpousBo-
HBIMHU (PacCINTAHHBIMHU) TaHHBIMH, TO
3HAa4YeHMUsA B CTOJIONAX HOBOM TaOIMIIBLI
6YyIyT COOTBETCTBOBATH 3HAYEHUSIM, KO-
TOpble OBUIM PAaCCIUTAHBI HA MOMEHT
BBINIOJIHEeHU KoMauabl SELECT INTO (cm.
pasnen «Co3smaHre MPOU3BOIHBIX CTOJIO-
LIOB» B IJIaBe 5);

H Ha3BaHUE HOBOU Ta6JII/IIH)I OOJIZKHO OTJIN-
YaTbCA OT Ha3BaAHUA CYH_IECTBYIOI_Hel;I;

W YTOOBI HCIOJIB30BATh 3Ty KOMAH[Y, BbI
OOJDKHBI MMETh IpaBa Ha BBINIOJIHEHUE
xoMmaHnbl CREATE TABLE, monydeHHBIE
y aIMHUHUCTPATOPa Bale 6a3pbl JaHHBIX.

Co3paHue HOBOIA Tabnuubl
Ha OCHOBE CYL|ECTBYHOLLEH

Bsenure:

SELECT columns
INTO new_table
FROM existing table
[WHERE search_condition];

new_table — 3T0 Ha3BaHUE HOBOM TaOJINIIbL,
KOTOPYIO BbI cO37aeTe; existing_table —Ha-
3BaHUe TaOIUIBI-UCTOYHMKA; COLUMNS — CIIN-
COK pasfieJIeHHBIX 3aISITHIMU BBIPKSHIH TUIA
Ha3BaHUII CTONOIOB U3 ex1sting table.

CVYB]I paccauThIBaeT BBIpaXKeHUs B COlumns,
YTOOBI OIIPENeNIUTh CTPYKTYPY new_table.
Cronb1iel B new_table co3maroTcs B HOPSITIKe,
3ama"uoM columns. Kaxxmerit cronbern B new_-
table uMeeT Takoe >Ke Ha3BaHUe, TUII JaHHbIX
1 3Ha4eHHe, YTO U COOTBETCTBYIOIIUI CTOJI-
6er1 B columns. TTpemnoskenue WHERE orpene-
JIsieT, KaKue CTPOKH U3 ex1sting table 6ynyT
no6aByieHbl B new_table. Bel Takke MoxKeTe
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Jinctuur 10.18. KonupoBatb CTPYKTYpY U AaHHble
CYLLECTBYIOLLEN Tabnuubl authors B HOBYO Tabnuuy
authors2

"= momwr—=——————u1
SELECT

INTO authors2
FROM authors;

Juctunr 10.19. Ckonnpoatb TOMLKO CTPYKTYpY
(HO He [HaHHbIE) CyLLECTBYIOLLEN TabnmLbl
publishers B HOBYI TabnuLy ¢ Ha3BaHUeM
publishers?

EDE JIMCTHHr

SELECT =«

INTO publishers?
FROM publishers
WHERE 1 = 2;

Jinetnur 10.20. Cosgatb rno6anbHyto BpeMeHHYH0
Tabnuuy titles?2, KOTOpas COAEPXKUT 3arofloBKM
1 MHADOPMALIMIO O NPOAAXKAX KHUT, BbIMYLLIEHHbIX
13aatenbcTBoM PO1

EDE JucTHHr §E§|

SELECT title_name, sales

INTO GLOBAL TEMPORARY TABLE titles2
FROM titles

WHERE pub_id = "PO1";

Juctunr 10.21. Co3aatb HOBYHO Tabnuuy
author_title_names, KoTopas COLEPXUT UMeHa
aBTOPOB, He XMBYLLMX B LTaTax Huio-Mopk

1 KanudopHns, a TakxKe Ha3BaHUs UX KHUT

EN=——————— JINCTHHT §E§|

SELECT a.au_fname, a.au_lname,
INTO author_title_names
FROM authors a
INNER JOIN title_authors ta

ON a.au_id = ta.au_id
INNER JOIN titles t

ON ta.title_id = t.title_id
WHERE a.state NOT IN ('CA",

t.title_name

"NY');

yKa3aTh npennoxenus GROUP BY, HAVING u
JOIN. search_condition—3to m0boe ycioBue
moucka WHERE (cm. pasmen «®Punbrpanus
CTPOK ¢ moMoItbio npemnoxenus WHERE»
B IyIaBe 4).

JIuctunr 10.18 xonmupyeT CTPYKTypy U JaH-
Hble CYIIeCTBYIOIIeH# Tabaumbl authors
B HOBYIO Tabiuiry authors?2.

JInctunr 10.19 ucnonssyet ycnosue WHERE
(Bcerma ABAIONIEEC JTOKHBIM ), YTOOBI CKO-
IIIPOBATh TOJBKO CTPYKTYPY (HO He TaHHbIe)
CYLIeCTBYIOIIeH TabIuIbl publishers B HO-
Bylo Tabiuily ¢ HasBaHumeM publishers2.

JIuctuar 10.20 co3naet ri06aIbHYIO BpeMeH-
HyIo Tabnuiry titles?, KoTopas COmepsKUT 3a-
TOJIOBKU ¥ MH(OPMAIIHIO O MPO/IaYKaX KHUT,
BBINYII[EHHBIX U30aTeIbCTBOM P01 (cM. pas-
nen «CosmaHue BpeMEeHHON TaOIIHUIIbI C 1M0-
moibio koMaunasl CREATE TEMPORARY
TABLE» panee B 9T011 I/1aBe).

Jlucturr 10.21 ucnonp3yer oObefUHEHUS,
9T00BI CO3MaTh HOBYIO Tabmuiry author_-
title_names, KOTOpas COIEP>KAT UMEHA ABTO-
pOB, He XUBYIMX B InTatax Hbro-Mopk
u Kanudopuus, a Takke Ha3BaHUS UX KHUT.

Y106bl YyBMAETL pe3ynbTaT UCMOMHEHUS KO-
c MaHabl SELECT INTO, BBeAUTE KOMaHay
SELECT, Harpumep SELECT «  FROM
new_table. YT06bI U3y4nTb CTPYKTYpY Tab-
NNLBI, BOCMONb3YIATECh OJHOI W3 KOMaHA,
ONucaHHbIX B pasgene «0To6paxeHne Ha3Ba-
HWiA cTon6uoB B Tabnuue» rnasbl 9.

Y106b! N3MEHUTL TabNULYy, 06paTUTECh K pas-
c neny «/i3meHeHne Tabnuubl ¢ NOMOLLbIO KO-
maHabl ALTER TABLE» panee B 3TOW rnase.

4106b1 [06aBUTb CTPOKU B CYLLECTBYHOLLYHO
c Tabnuuy, ucnonb3yinte KomaHgy INSERT
(cm. pasgen «BcTaBka CTPOK € NOMOLLBH KO-
mangbl INSERT» B rnase 9).
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Ellle OAMH pacnpoCTpaHeHHbI Cnocob wuc-
nob30BaHMs KOMaHAbl SELECT INTO 3aknto-
4aeTcs B TOM, 4TOGbl CO34aTb BPEMEHHYH
Tabnuuy, cofepXXaLlyto [aHHble Ha TeKyLLWii
LeHb, Hanpumep:

SELECT =
INTO GLOBAL TEMPORARY TABLE
todays_sales
FROM orders
WHERE order_date = CURRENT DATE;

Ctangapt SQL no-apyromy onpegensiet Ko-
MaHfy SELECT INTO. 9Ta KomaHAa Bbl6upa-
eT 3Ha4YeHNe B CMMCKe MepeMeHHbIX B Mpo-
rpaMme, a He C0O3JaeT HOBYI Tabnuuy. Bep-
cns KomaHabl SELECT INTO B ORACLE pa-
60TaeT aHanormyHbIM 06pasom.

Microsoft Access He noamepXuBaeT BpemMeH-
Hble Tabnuubl. YT06bI 3anNyCTUTb NUCTUHI
10.20 B Access, yaanuTe K04eBble CNoBa
GLOBAL TEMPORARY TABLE. YT06bI 3anmycTuTh
nmetuHr 10.21 B Access, HaneyaTaiiTe:

SELECT a.au_fname, a.au_lname,

t.title_name

INTO author_title_names

FROM titles t

INNER JOIN (authors a

INNER JOIN title_authors ta
ON a.au_id = ta.au_id)
ON t.title_id = ta.title.id

WHERE a.state NOT IN ('NY', ‘CA’);

Microsoft SQL Server ncnonb3yeTt CUMBON ##,
4yT06bl CO34aTb rNO6ANIbHYI0 BPEMEHHYIO
Tabnuuy. Yto6bl 3anyctutb nuctuHr 10.20
B Microsoft SQL Server, 3ameHuTe INTO
GLOBAL TEMPORARY TABLE titles?2 Ha INTO
#titles2.

B Oracle komanga SELECT INTO ncnonb3y-
eTCS TONbKO ANS TOro, 4T06bl 3ajaTh nepe-
MeHHble B PL/SQL. Komanaa CREATE TABLE
AS SELECT B Oracle (eLue ee Ha3biBakT CTAS)
CEMaHTUYECKM 3KBUBaNeHTHa SELECT INTO.
MpuBefemM CTPYKTYpY KOMaH[bl:

CREATE TABLE new_table AS
SELECT columns
FROM existing table
[WHERE search_condition];

Y1066l 3anycTutb nuctuHrn 10.18-10.21
8 Oracle, Beegute (nmuctunr 10.18):

CREATE TABLE authors2 AS
SELECT =
FROM authors;

(nmcTunr 10.19):

CREATE TABLE publishers?2 AS
SELECT =
FROM publishers
WHERE 1 = 2;

(nmcTunr 10.20):

CREATE GLOBAL TEMPORARY TABLE
titles2 AS
SELECT title_name, sales
FROM titles
WHERE 1 = pub_id = ‘'PO1’;
(nmcTunr 10.21):

CREATE TABLE author_title_names AS
SELECT a.au_fname, a.au_lname,
t_title_name
FROM authors a
INNER JOIN title_authors ta
ON a.au_id = ta.au_id
INNER JOIN titles t
ON ta.title.id = t.title_id
WHERE a.state NOT IN (‘CA", ‘NY’);

B Oracle 8i ucnonbayitte B nuctudre 10.21
npeanoxexune WHERE BMecTo JOIN:

CREATE TABLE author_title_names AS

SELECT a.au_fname, a.au_lname,
t.title_name

FROM authors a, title_authors ta,
titles t

WHERE a.au_id = ta.au_id
AND ta.title_id = t.title_id
AND a.state NOT IN ('CA", °'NY')

MySQL He nopaepxuBaeT komaHay SELECT
INTO, B nuctuHrax 10.18-10.21 ucnonbayii-
Te KomMaHabl CREATE TABLE u INSERT SELECT.
B PostgreSQL ypanute u3 nuctuura 10.20
Knto4eBoe ¢noBo GLOBAL. PostgreSQL Takxe
NoAAepXnBaeT KoMaHgy CREATE TABLE AS,
KOTOpas sBASETCA CeMaHTU4YeCKUM 9KBMBaA-
JIeHTOM SELECT INTO.
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W3meHeHne Tabnuubl
C NOMOLLbI0 KOMaHAbI
ALTER TABLE

Hcnosnpayirte komanay ALTER TABLE, 4To6bI 13-
MEHHTH TAaOJIUITY ITyTeM JoOaBIIeHMs, N3MeHe-
HUSl WUIN yOAJ€HWs CTOJOIOB M ITOMETOK.

licnonb3oBaHne komaHabl ALTER TABLE cy-
@ LLIECTBEHHO pa3nuyaetcs ana pasHbix CYB[,.

Y106bI ONPEaennTb, YTO MMEHHO Bbl MOXETE

M3MEHSTb, W YCNOBMS, NPK KOTOPbIX N3MEHe-

HUs BYAYT pa3peLLeHbl, 06paTUTECh K AOKY-

meHTauuu no sawen CYB[. B 3aBucumocTu

oT doyHkuwit CYB[ Bbl MOXETE NCNOMb30BaTh

KomaHay ALTER TABLE, 4T06bI:

m [06aBMTb MNK yaanuTb cTonobell;

B V3MEHUTb TUM [JaHHbIX B CTONOLE;

® [100aBMTb, U3MEHUTb UKW YAANUTL Orpa-
HUYeHUS Ha 3HadeHue null unu 3Ha4eHus
M0 YMOMYaHUI Ans cTonobua;

® [106aBUTb, U3MEHUTb UMW YOAnuTb Orpa-
HUYeHUs Tabnuubl UK cTonbua (Takue,
KaK MepBUYHbIA KN4, BHELIHWUA KITHOM,
OTpaHNYeHne YHUKANTbHOCTM 11 OrpaHunye-
HUue check);

W epesMeHoBaTb CTON6eL;

W epeyMeH0oBaTh Tabnuuy.

Mopapok uameHenna Tabnuubl

Beenure:

ALTER TABLE table
alter_table_action;

table — aTO Ha3BaHUe TAOJIHIIBI, KOTOPYIO
BBl U3MeHsIeTe; alter _table action— ommca-
HUe AeUCTBUS JISI BBITTOJHEHU S, HAUMHAeTCS
¢ kimo4geBoro ciosa ADD, ALTER miru DROP.
Hanpumep, 3T KOMaHIBI MOXXHO UCIIOJIB30~
BaTh, YTOOBI U3MEHHUTD WU YIAIUTD CTOJIO-
1B JTN60 OTpaHUYEHHUSL:

ADD [COLUMN] column_data_type

DROP COLUMN column

ADD constraint_definition

DROP CONSTRAINT constraint_name
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JInctuaru 10.22 1 10.23, cOOTBETCTBEHHO, J10-
0aBJISIIOT M yHAISAIOT U3 Tabnuubl authors
crosbern email address.

Ecnu xomanma ALTER TABLE 8 CYB]] He moa-
Iep>KUBaeT HY>)KHOe BaM JIeiCTBHe (HaIlpu-
Mep, He MOJKeT y/IaJTUTh WIN IIepeMEeHOBaTh
croniber] WIM OrpaHUYeHUe), BbI MOXKeTe
BPYYHYIO CO3aTh U 3aIIOJIHUTH TaOJIUIy.

Co3paHue u 3anonHeHue Tabnuubl

1. Mcnonw3ayiite komaumy CREATE TABLE, uto-
6bI cO37aTh HOBYIO TAaOIHUIy C HOBBIMU
OTIMCAHUSMU CTOJIOIOB, OTPAHUYEHUSIMU
cro610B u Tabuui (06paTuTech K pasme-
ny «Co3smaHue HOBOM TabIUIBI C TIOMO-
mpio komauabel CREATE TABLE» panee B
3TOM IJIaBe).

2. Cuomornbio koMaHabl INSERT SELECT cko-
MIAPYUATE CTPOKU (M3 COOTBETCTBYIOIINX
CTOJIGIIOB) M3 CTAPOIl TaOIUIBI B HOBYIO
(cM. pasmen «BcraBKa CTPOK € IIOMOIIIBIO
koMaup! INSERT» B riiaBe 9).

3. C momompio SELECT = FROM new_table
[IPOBepbTE, 9TO B HOBYIO TAOIUIY 06aB-
JICHBI HY KHBIe CTPOKH (cM. paszern «Bri6op
CTOJIOIIOB C TOMOIIIBIO IpeToXKeHni SE-
LECT u FROM>» B riaBe 4).

4. YToO6BI yIanuTh CTAPyIO TAOIHITY, UCIIOb-
3yiire komauxgy DROP TABLE (cM. pasmen
«YnasieHue TabJIUIIbI C IIOMOIIBIO KOMAHIbI
DROP TABLE» panee B 3TOM IyiaBe).

5. 3aMeHHTe HOBOE Ha3BaHUe TAaOIHIIbI CTa-
pbiM (cM. mpumedanue DBMS B atom pas-
nene).

6. Ilpu HeOoOXOTMMOCTHY ITOBTOPHO CO3JaliTe
nHAeKce! (cM. pasnen «CosraHue HHAEKCA C
nomortbio koMaunasl CREATE INDEX» B
riaase 11). Taxke He06XOIMMO BOCCTaHO-
BUTH BCe IPyTHe CBOMCTBA, KOTOPBIE OBLIN
yIaJeHbl BMECTe CO CTapoit TabInIeit, Ha-
IIpUMEDP IIpaBa OOCTYyIIa U TPUITEPHI.

Jinetunr 10.22. Jo6asutb B TabnmMLy authors
cTon6ew email address

XEDE JucTHHr §E§|

ALTER TABLE authors
ADD email_address CHAR(25);

Jivetnnr 10.23. Yoanutb u3 Tabnuubl authors
cTon6eu email address

|§D§ JinGTmur §E§|

ALTER TABLE authors
DROP COLUMN email_address;
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C

YT06bl YBUAETb Pe3ynbraT UCMOJTHEHNUS KO-
MaHabl ALTER TABLE, M3y4ute CTPYKTYpY C
NOMOLLbIO OAHOI U3 KOMaHS, ONUCaHHbIX B
pasgene «0To6paxKeHne Ha3BaHM CTON6LOB
B Tabnuue» rnasbl 9.

YT06bI M3MEHUTb UNU YAANUTE OrPaHUYEHNe,
UCnonb3ynTe Ha3BaHWe, KOTOPOE Bbl BBENN B
npeanoxexne CONSTRAINT npu ero cosfa-
HUM (cM. pasgen «OCHOBHbIE MPUHLMMBI pa-
60Tbl C OrPaHN4EHUAMU>» paHee B 3TON rna-
Be). Ecnu Bbl He 3ajanu Ha3BaHus 4ns orpa-
HUYEHMS, UCNONb3yiAiTe Ha3BaHWe, KOTOpPOe
6bIN0 aBTOMATUYECKM creHepupoBaHo CYB/I.

CYB[] 06bI4HO HaKNaabIBaeT Ha NyCTble Tab-
NI MEHbLLE OrPaHUYeHUA Ha MoandnKa-
M0, YeM Ha 3anosiHeHHble. Hanpumep, ecnu
Bbl 06aBnseTe HOBbIN CTONGEL B Tabnuuy,
B KOTOPOil Y>e €CTb OAHA WM HECKOMbKO
CTPOK, OH He MOXXET UMeTb orpaHnyeHue NOT
NULL (a HoBbI cTONGEL B MycTO Tabnuue
MOXET UMETb Nt0B0E OrpaHnyeHne).

B PostgreSQL komaHaa ALTER TABLE no3Bo-
nseT Bam [06aBUTb WNKU NEpPeMMEHOBATb
cTonbel, HO He yaanuTb ero, No3ToMy nic-
TuHr 10.23 He 6yaeT paboTath B PostgreSQL.
Y106bI yaanuTbL cTonbeL, 06patutech K noj-
pasgeny «GCo3naHue U 3anonHeHne Tabnu-
Lbl» B 3TOM pa3sfene.

Kaxpas CYBJ[] no-pasHoMmy nepeumeHo-
BbiBaeT Tabnuuy. B Microsoft Access Bam
cneayeT BblAENUTb WMSA Tabnuilbl B OKHe
Database (basa gaHHbIX) U BbI3BaTh Ans
Hee KOHTEKCTHOE MeHI0, a 3aTeM BblGpaTb
nyHkT Rename (MepenmeHoBatb). B Micro-
soft SQL Server BbinonHUTe kOMaHay EXEC
sp_rename ‘old_name’, ‘new_name’; B
Oracle — komaHgy RENAME old_name TO
new_name;, B MySQL — komanay RENAME
TABLE old_name TO new_name;, B
PostgreSQL - komaHmy ALTER TABLE
0ld_name RENAME TO new_name;.
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Ynanexue Tabnuubl
C NOMOLLbI0O KOMAHAbI
DROP TABLE

Hcnonsayiite xomanny DROP TABLE, 4To6b1
yIaJIuTh TabIuIy U3 6a3bl JaHHBIX. [1pu aToM
BaM CJIeflyeT IIOMHHTb, 9TO:

BBI MOJXKeTe YIaauTh 0a30BYIO WJIH Bpe-
MeHHYIO Tabnuiy;

yIoajseHHas Tabnia He MOJIEKUT BOCCTa-
HOBJIEHHIO. BBI He cMOKeTe OTMEHUTD KO-
manpy DROP TABLE;

6ymeT ymajaeHa CTPYKTypa TabIuIbl, aH-
HbIe, UH/IEKCHI, OTPAaHUYEHMUS, IIpaBa q0C-
TyHa u T.1.;

ymaneHue TaGIHIBI — HE TO JKE€ CaMoe,
YTO yJlaJIeHHE BCeX ee CTPOK. Bbl MoskeTe
YOaauThb U3 Ta6JII/III])I BC€ CTPOKH C IIOMO-
mbio Komauabl DELETE FROM table, HO He
camy tabmuuy (cM. pasmen «YmaneHue
CTpoK ¢ nmomombio komauasl DELETE»
B Iy1aBe 9);

He OyyT yHaJeHsl [IpeCcTaBIeHus], KOTO-
Ppble CCBUIAIOTCS Ha TabuIy (CM. IaBy 12);

Y BacC MOABATCA CJIO)KHOCTH € BHCIIIHUMU
KII09aMu WiIN NpeaCTaBJICHUAMU, KOTO-
PpbI€ CChLIIAIOTCA Ha YIAJIEHHYIO Ta6m/1uy,
€CJIN Bbl HE U3MEHUTE NJIN HE YAAJIUTE UX.

Ynanenue Taénuupbl

BBenure:

DROP TABLE table

table — 3TO Ha3BaHUe TAOJIHIBI, KOTOPYIO
BBI JKeJlaeTe yAaauTh (cM. smcTuHr 10.24).

Juctunr 10.24. Yoanuts Tabnuuy royalties

Em

JIMGTMHE

DROP

ot

TABLE royalties;

EAVHCTBEHHBI cNOCO6 BOCCTAHOBUTL yha-
NEHHYI0 TabnnLy — 3aHOBO CO3JaTh e U BOC-
CTaHOBUTb AaHHbIE, BOCMONb30BABLUUCH MO-
ClefiHell pe3epBHON KOMUeN.

HekoTtopble CYB[] TpebytoT, 4T06bI [0 YAa-
NeHNs Tabnunibl Bbl YOANUAN UAU U3MEHUAN
OTAeNbHbIe cBoicTBA. Hanpumep, B Microsoft
SQL Server ¢ nomoLLb0 KomaHabl DROP TABLE
HEeNb3s yaanuTb Tabnuuy, Ha KOTOPYHO CCbl-
naetcs apyras Tabnuua nocpeacTBOM BHeL-
Hero KIoya, [0 Tex nop, noka He 6yaeT yaa-
neH cam Knoy uam tabnuua. Crangapt SQL
Mo3BONAET 3aJaTb ONUMIO YAANEHUs Kak
RESTRICT wuaum CASCADE. RESTRICT (6e30-
nacHoe yfaneHue) He JaeT yaanuTb Tabnuuy,
Ha KOTOPYIO CCbINAOTCS NPEACTABNEHUS UMK
Jpyrue orpaHuyeHus. CASCADE (onacHoe yaa-
NeHue) yaanser BCe CBA3aHHbIe 06bEKTLI BMe-
cTe ¢ Tabnuuen. 4Tobbl onpeaenuTh, Noi-
nepxuaeT nu Bawwa GYB[ aTy yHKuMI0, 06-
paTUTeCh K AOKYMEHTALIMN.




HHACUCL

Bcrmomuure u3 paspuerna «Tabauiisl, cTOMOIBI
U CTPOKU» B TJIaBe 2, YTO CTPOKU COXPAHSIOT-
cs1 B Tabuuiie 6e3 coOIOIeHUs TTOPSIIKa. DTO
ro3Bossier CYB]I 6bICTPO BBIIOTHATH TaKue
KoMaHAbI, Kak INSERT, UPDATE u DELETE, HO OT-
pHIaTeNbHbIH 3(D(hEKT 3AKITIOIAETCA B TOM,
YTO IOUCK U COPTUPOBKA TAHHBIX 3aTPYIHS-
forcst. [Ipennosnosum, 9To BB 3aITyCTIUIA HA
BBIIIOJIHEHHE CJIENYIOLINN 3aIIpOC:
SELECT =
FROM authors

WHERE au_lname = ‘Hull’;

Yt006bI BBITOIHUTH 3TOT 3a1ipoc, CY BT mosmk-
Ha OCYIIECTBUTH IIOMCK IIO BCell Tabiuiie
authors, cpaBHUBasi 3HaYeHUS B CTOJIOIE
au_lname KaKmO! CTPOKH €O CTPOKOI Hull.
BBITTOTHUTD TTOKUCK B TAOJIHITE B HEOOIBIIION
6a3e JaHHBIX IIPOCTO, HO TAOJHIIBI B KPYII-
HBIX 6a3ax JaHHBIX MOTYT BKJIIOYAaTh MUJUIU-
OHBI CTPOK.

B CYB/] ectb dyHKIMS 1O Ha3BaHUEM UH-
dexc (Index), xoTopas mpenHa3HavYeHa IJIst
TOTO JKe, YTO W €€ DKBUBAJIEHT B KHUTE VN
6ubanoTeKe, — s OBICTPOTO MOUCKA IaH-
HbIX. [Ipoliie TOBOps, MHIEKC MPeNCTaBseT
CO00I CITNCOK, Ie KaKJoe 3HaYeHre B MHIEK-
CUPOBAHHOM CTOJIOIIEe (VJTH HECKOJIBKHX CTOJIO-
11aX) XpaHUTCS BMecTe ¢ azipecoM (dbusmaec-
KUM PacIlOJIOKEHUEM) CTPOK, COMIEPIKaIIUX

9TO 3HaveHue. BMecTo TOro 9T06BI HCKATh OT-
IeabHBIe CTPOKU 1O Bceit Tabmuiie, CYB]]
CKaHUPYET TOJIBKO MHEKC B IIOMCKAX HYKHbIX
angpecoB. ITowCK 110 HHEKCY OOBITHO BBIMOJI-
HSIeTCS TOPaszio ObICTpee, YeM 110 TabJIie, HO
ecTh psAn 0cOOEeHHOCTel, KOTOPBIE CIIefyeT
YyUUTBIBATh. MBI pacCKa)keM O HHX [ajiee B
STOM IJ1aBe.

Co3pnaHuve uupgekca
C NOMOLLbI0 KOMaHAbI
CREATE INDEX

WHOeKchpl JOCTaTOYHO CJIOXKHBL, UX a9 dex-
THUBHOCTb M BO3JIEMICTBHE Ha IPOU3BOIU-
TEJIBHOCTb CHCTEMBI 3aBUCAT OT TOTO, KaK
paboraer nmporpamma ontumusanuu CYB]I.
B arom pasmesne MBI pacckakeM 00 OOIIHX
MPUHITUIIAX PabOTHI ¢ MHAEKCAMH, HO PEKO-
MEHJIyeM BaM BHUMAaTeJIbHO U3YYHUTh HOKY-
MenTanuo 1Mo Bameir CYBJI. O6b19HO WH-
TeKCBI CJIeyeT UCIIOJIb30BaTh ISl CTOJIOLOB,
KOTOpBbIe:

B 9aCTO UCHOJb3YIOTCS IIJIsI [TIOXCKA;
B JacCTO UCHOJIb3YIOTCA IJIA COPTUPOBKMU;

N peryJspHO HCHOJB3YIOTCS A 00benu-
HEHUI.
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WHpekcsl He ciieflyeT MCIOJb30BATh MJIS
CTOJIOIIOB, KOTOPHIE:

COJIEPIKAT TOJIBKO HEGOJIBIITOE TUCIIO 3HA-
yenunit (Hapumep, gender (o) wiu state
(mrTar));

PEIKO UCIIOIB3YIOTCS B 3aIPOCaX;

BXOJAT B MaJICHBKYIO Ta6m/my C HeOOITb-
IIUM 91 CJIOM CTPOK.

HpI/I CO3JaHNMN MHJACKCA BaM CJIeAYeT IIOM-
HUTBD, YTO:

koMmaHabl SQL mist paboThl ¢ MHIEKCAMHU
HM3MEHSIOT OObEKTHI 0a3bl JaHHBIX, I03TO-
My it pabOThI C HUMU BaM HEOOXOIUMO
[TOJIYIUTD paspelleHue aiMIHUCTPATOPa
6a3bl TaHHDIX;

NHIOEKC HE U3MEHAET JaHHbIE, a INIIb YII-
PpOLIAET N YCKOPAET JOCTYII K HUM;

B TabJIUIlE MOKET OBITh CKOJIBKO YTOIHO
WHIEKCOB (B TOM 4HCjIe HU OJHOTO);

B Hjleajie BaM CJIeJlyeT CO3/1aBaTh HHIEKCEI
misg TaOJIUIBl OJHOBPEMEHHO C CaMOM
tabnureir. Ha mpaxruke mporecc cosna-
HUs WHAEKca TpebyeT BpeMeHU. TOMBKO
caMble BayKHbIE MH/EKCBI CO3/IAI0TCSI OHO-
BpeMeHHO ¢ Tabiureit. [Ipyrue WHAEKCHI
DO6aBIAIOTCS IO Mepe TOTO, KaK B HHX
BO3HHUKAeT HEOOXOMUMOCTb. BOBIITHHCT-
Bo CYB]I pacronaraer HHCTPYMEHTAMH
17151 IpoBepKH 9(PHeKTUBHOCTH HHAICKCOB;

He co3faBaiiTe OOJIbllle UHIEKCOB, YEM
Hy>kHO. [locie TOoro Kak BbI obaBiisieTe,
H3MeHsIeTe WU YAajsieTe CTPOKH B TaOIH-
ne (cM. rnaBy 9), CYB]/l mosmkHa 06HO-
BUTH (@ MOXeET, U peOpraHu30BaTh) UH-
nekc. C y9eToM yBelndeHUsI KOTMIeCcTBa
WH/IEKCOB BO3pacTaeT BpeMs, KOTOpOe
CYB/], Tpatut Ha O6GHOBIIEHVE UHIEKCOB
[Ipy U3MEHEeHU N TaOIHIIbL;

Bama CYDB]l 6ynmeT aBTOMaTHYeCKH IO~
Iep>KuBaTh W WCIIOJIB30BaTh WHJIEKCHI
mocJie ux co3nanus. Hu mosb3oBaresnsm,
HU MPOTPAaMMHCTaM He MOHATOOHUTCS

BBIIIOJIHATH KaKe-I11u00 IeiCTBUS, YTOObI
OTPa3WuTh M3MEHEHUS BO BCEX MHIECKCAX;

UCITOTh30BaHNE HHIEKCOB OJMHAKOBO KaK
IIJISI TIOJIB30BATeJIs, TaK U JIJISI IIPOTPaMMU-
cra. OTCYyTCTBUe WM TIPUCYTCTBUE WH-
mekca He TpeOyeT BHeCEHHs M3MEHEeHUI
B CTPYKTYpy Kakoi-mu6o komanns! SQL;

NHAOEKC MOXXET CChbLJIAThCA HAa OOUH HUJIN
HECKOJIBKO CTOJIONOB B Tabimie. Mamekc,
KOTOPBIIl CCBUIAETCs Ha OJUH CTOJOeII,
SIBJISIETCS NPOCHIbIM; UHIEKC, KOTOPBII CChI-
JIAETCS HAa HECKOJIBKO CTOJIOIOB, — C0X-
Hotm. CTONIOLBI B CIOKHOM HUHIEKCE HEO-
63aTeJIbHO TOJLKHBI COCEICTBOBATD B TA0-
JINLIE;

MOPSIOK CIEJIOBAHMSL CTOJIOIOB B CIIOK-
HOM UHOEKCE UMEET 3HAYCHUC. CJIO)KHbIﬁ
NHIOEKC OTHOCUTCA TOJIBKO K prHHe
CTONOIOB, U1 KOTOPOI1 OH 3a1IaH, HO He K
KKIOMY CTOJIOIY T10 OTIEIbHOCTH UIIU K
TeM jKe CTONOIIaM B APYTOM MOPSIIKE;

BbI MO’KETE CO3[aTh HECKOJIBKO CIIOKHBIX
HHJIEKCOB, KOTOPBIE HCIIOJIb3YIOT OIHa-
KOBBI€ CTOJIOIBI, €CIIU YKa)KeTe pasHbIe
koMb6buHaruu cronbiosB. Hanpumep, nBa
CIIEMYIOIINAX BBIP@KEHUS 3aaf0T PasHbIe
KOMOMHAINHY [J1 OMHOM TaOIULIbL:
CREATE INDEX au_name_idx1

ON authors (au_fname, au_lname);
CREATE INDEX au_name_idx?2

ON authors (au_fname, au_lname);
KpPOMe YCKOPEHHUsI IOUCKA MHIEKC MOYKET
CIIY’KUTh CPeICcTBOM obecredeHusT YHU-
KaJIbHOCTU 3HAYEHUS. YHUKAIbHBLIIL UHOEKC
TpebyeT YHUKATbHOCTH 3HAUEeHUs CTOJIO-
na (MIM KOMOMHAIMY 3HAYEHUI 1)1 He-
CKOJIBKHX CTOJIOIIOB), Ha KOTOPBIM OH
CCBLIAETCS;

eCu BBI MOTPOOyeTe CO3MaTh YHUKAIIb-
HBIN MHMEKC IS CTONONOB, B KOTOPBIX
yIKe CYIIECTBYIOT IIOBTOPSIIOLIMECS 3HAYe-
uus, Bama CYB]I Bbimact coobiienne 06
ouInbKe U HE CO3IACT UHIEKC;
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m CYDB]] aBTOMaTHYeCK! CO3IACT YHUKAIb-
HBIM WHIEKC, €CTU BBI 3aJafiniTe MepBUY-
HBIY KJII0Y WIN OTPaHNYeHNe YHUKAJIBHO-
CTH;

m CYB]l MokeT aBTOMaTUIEeCKH CO3/1aBaTh
WHJTEKCHI JIJISI BHEIITHUX KJTIOYeid, a MOXKET
¥ He co3/1aBaTh uX. Ecim oHa X He co3fa-
€T, BaM CJIEJyeT CIeJIaTh 3TO CaMOCTOS-
TeJIBHO, IIOCKOJIbKY OOJIBIITMHCTBO 00beIy-
HEHUU BKJIIOYAET BHEIITHUN KITIOY;

m Bce CYDB]I paboTaroT ¢ MHAEKCAMU, XOTSI
MHJEKCHI HE BXOJIST B OCHOBHYIO MOJIENb
(HO ¥ He HAPYLIAIOT HYU OJIUH U3 ee IIPUH-
LIUIIOB);

B TaK KaK MHAEKChl He ONMUCAHbI B CTaH-
mapte SQL-92, komaunast SQL mist pabo-
TBI C UH/IEKCAMHU Pa3JInYaloTCs B Pa3HBIX
CYDB[. CranmaptHas komaHpma CREATE
INDEX paboTaeT OIMHAKOBO BO MHOTHX
CYB/I.

Hopﬂnox C03AaHUA UHAEKCa
Beenure:

CREATE [UNIQUE] INDEX 1index
ON table (index_columns);

index — aTo Ha3BaHWE MH/EKCA, KOTOPHIN BbI
cosgaere. HaspaHus MHIEKCOB B TaOimile
IDOJDKHBL ObITh yHHKanbHbIMH. B Oracle
u PostgreSQL Ha3BaHUS UHEKCOB JOJDKHBI
OBITh YHUKAJIbHBIMU B 6a3e JTaHHBIX.

table— 9TO Ha3BaHUe TaOINIIBL, AJIsI KOTOPOIX
OyneT co3maH MHIEKC, a 1ndex_columns — aTo
CIIMCOK Ha3BaHUM CTOJOIIOB IS MHIEKCa,
paSI[eJICHHbIX 3aIIAThIMU.

YTo6BI CO3MATh YHUKAIBHBII HHIEKC, YKOKU-
te ormuio UNTQUE. Dta orrus 3acrasut CYDB/]
BBIIIOJIHUTH ITOUCK HOBTOPHIOIHI/IXCH 3Ha4e-
HUU B 1ndex_columns. Ecnu table comep:KuT
CTPOKH C TTOBTOpaMH B 1ndex_columns, CYB]]
He co3mact uHAeKC. Ecim BbI mompobyere

BCTaBUTb B 1Ndex_columns MOBTOPAIOLINECS
3HaY€HUS WIA 3aMEHHTD CYIIECTBYIOIIME 3Ha-
yeHus nosropsomumucsa, CYB]l Bbigact
oKy U OTMEHHUT JICCTBHE.

JInctuar 11.1 co3maeT IpOCTOI UHAEKC C Ha-
3BaHueM pub_1id_idx mo cronbiry pub_id tab-
yunel titles. pub_id gBisieTca BTOPUYHBIM
KJII0YOM U MOXKET HCIOJIb30BATHCS JIJIS MH-
MeKca, TaK Kak:

B u3MEeHEHUs B OTPAaHIYEHUSIX IEPBUIHOTO
KJTI0Ya IIPOBEPSIFOTCS C TOMOIIIBIO OTPaHU-
YeHHIT BTOPUYHOTO KIII09a B COOTBETCTBY-
OILUX TabIunax;

B CTOJOIBI BTOPUYHOTO KIFOYA YaCTO WC-
[OJIB3YIOTCS B 00beJUHEHNUSX, eCIH IaH-
Hble U3 CBA3aHHBLIX TAaOJUI, KOMOWHU-
PYIOTCS B 3alpocax MyTeM COIMOCTaBiie-
HUs CTOJOIOB BTOPUYHOTO KJIOYA B OfI-
HO TabJIHIle CO CTOJIOIAMU IEPBUIHOTO
KJII0Ya WUIA IPYTUMU CTOJNOIAMH C YHHU-
KaJbHBIMU 3HAUEHUSIMHU B IPYyToit Tab-
JIALIE.

JIuctuHr 11.2 cozgaeT mpocTOi yHUKAIbHBINA
HUHIeKC C Ha3BaHueM title_name_idx 1mo
cronbny title_name Tabmmmer titles.
CYB]l co3macT 3TOT MHAEKC TOJNBKO IIPHU
yCI0BUH, 9TO B cTOOME title_name Her mo-
BTOPSIOIINXCS 3HAYEHUN. DTOT UHJEKC TaK-
JKe 3amperiiaer oO6aBIeHIe TOBTOPSIIOIIAX-
Ccs 3HaYeHUU ¢ moMomibio KomaHm INSERT
u UPDATE.

Jluctunr 11.3 co3gaeT CIOKHBIA HMHAEKC C
HazBaHMeM State_city_idx mo crombmam
title m city Tabmuner authors. CYB] 6yner
HUCIOJI30BATh 3TOT UHAEKC, €CJIU Bbl HAYHETE
COPTUPOBATh CTPOKHU MO cTOMOIaM state,
city. Dror mHAEEKC GecroneseH st COPTH-
POBKHM U IIOMCKA TOJBKO II0 CTOn6uy state,
TOJIBKO IIO CTOJIONY City MM IO cTox6IaM
city, state; mist oTUX LeJied BaM IOHAIO-
6${TC${ OTOCJIAbHBbIC UHIECKCHI.
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C

He ynoTpe6naiTte TepMUHbI «UHOEKC» U
«KJTH04>» KaK 9KBUBAEHTHbIE (XOTS B NUTEpa-
Type Bbl YBUAMTE, YTO UX TaK UCMOJNb3YIOT).
NHpekc npefctasnser co60n (uanyecknii
MeXaHW3M, KoTopblil ucnonbayetcs CYBI ans
YNy4LleHNs NPOU3BOAUTENbHOCTI CUCTEMBI.
Knioy sBNSETCSA NOrM4eCcKUM (OCHOBAHHbIM Ha
[aHHbIX) NPUHLUNOM, KOTOPbIA NPUMEHSET-
ca CYB[] ans coxpaHeHust CCbINOYHOI Lenoc-
THOCTU W OGHOBNEHUS AHHBIX B Pa3HbIX pe-
XUMaXx.

BMeCTO YHUKanbHOro MHAEKCA Bbl MOXETE CO-
3[aTb OrPaHN4eHNe YHUKIIbHOCTU; CM. pa3jen
«[pUCBOEHNE YHUKANBHBIX 3HAYEHUIA C NOMO-
woto orpannyenns UNIQUE» B rnase 10.

HaeKchbl NpeacTaBnsaoT co60i dainbl, Ko-
TOPbIE XPAHSATCA HA AUCKE, TO eCTb 3aHUMa-
0T MeCTO (a MHOrAa M MHoro mecrta). Ho
ecnu Bbl 6yAeTe UCMNONb30BaTh MHAEKCHI Npa-
BWIbHO, TO C3KOHOMMUTE MHOrO BPEMEHU, TaK
Kak 136aBuTe CMCTEMY OT HEO6X0AUMOCTM
nocneaoBaTeNibHO CYUThbIBATh BONbLUNE Tab-
Nnubl.

MocnenoBatenbHbIA NOMCK NO Tabnuue (B Ko-
TOpPOW OTCYTCTBYHOT WHEKCbI) Ha3blBaeTCA
CKaHUPOBaHNEM TaO/NLbI.

[na nporpaMmmcToB: 60NbLIMHCTBO UHJEK-
COB MOCTPOEHbI MO NpuHumMny B-pepesa. OT-
penbHble CYBJ] no3BonsI0T ykasbiBaTh CTPYK-
TYpYy AaHHbIX W anroputM, KOTOPbIA 6yner
1CNONb30BATLCS NPU CO3LAHUN UHAEKCA.

Ecnu 3apgaHa onums UNIQUE, Microsoft SQL
Server 6yaeT paccmarpuBath 3HadeHus null
Kak MOBTOPAOLUMECS W He JOMyCTUT 6onee
OIHOrO TaKOro 3Ha4yeHust B CTONGLAX C YHU-
KanbHbIM nHaekcom. CYBJ] Microsoft Access,
Oracle, MySQL un PostgreSQL ponyckatoT
B TaKMX CTON6LAX NPOU3BOAHOE KONMYECTBO
3HadeHun null.

Jiuetudr 11.1. Co3natb NpoCTOii MHAEKC B CTONOLIE
pub_id Tabnmupl titles

ED% JIMCTHHI

CREATE INDEX pub_id_idx
ON titles (pub_id);

Juetunr 11.2. Co3natb NpoCTOii YHUKAMNbHbINA
nHpexc B ctonbue title _name Tabnuubl titles

'EDE JIMCTHHI

CREATE UNIQUE INDEX title_name_1idx
ON titles (title_name);

Jivetnr 11.3. Co3patb CNOXHbIA MHAEKC B CTON6LIAX
title u city Tabnuubl authors

ED% JInGTrHr

CREATE INDEX state_city_idx
ON authors (state, city);
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Ypaneuue nigexkca
C NOMOLLbI0 KOMaHAbI
DROP INDEX

YT0oO6BI yHAIUTh WHIEKC, IONB3YHTECh KO-
mangoi DROP INDEX. Tak kak MHIEKC Jornyec-
Ku ¥ PU3NIECKU He3aBUCHUM OT IAHHBIX B CO-
OTBETCTBYIOIIIEN TabIHIle, BBl MOXETe yna-
JIUTH ero B JTI060€e BpeMsi, i 3TO He ITOBJIHSET
Ha Tabnuny (vwin Ha gpyrue uHpeKcel). Ecin
BBl yJaJIHUTe MHIEKC, Bce SQL-3ampochl u
Ipyrue IPIIOKeHHs IIPONOJDKAT paboTy, HO
IOCTYII K JaHHBIM, IJIS1 KOTOPBIX BBI 3ajIaBa-
JIM UHTEKC, OyneT 6oJiee MeIJICHHBIM.

OcHOBHBIE TIPUYUHBI I YIAJIEHNU NHIIEKCA:

oH Gostblile He HY)KEH;

samennenue paborer CYB]] npu ucmoi-
HeHuu xkoMaHp INSERT, UPDATE u DELETE
IIp€BbINIAET TO BpEMSI, KOTOPOE BbI BbIUT-
pBIBaeTe 61aromapst UCIIOIb30BAHUIO UH-
IeKca.

B cranmapre SQL-92 He mpenycMOTpeHBI HH-~
IEeKCBhI, II09TOMY KOMaHJBI ISl paboThI C
HUMU pa3iamdarorcs 1y pasHbix CYBI. Mer
pacckakeM, Kak yIaTUTh HHAEKCHI IS KaXK-
mout CYB]I, ontmcanHo B 3TOoH KHuUTe. Ecin
BbI paboTaete ¢ CYB/], He paccMaTpuBaeMoi
3[1eCh, 0OpaTUTECh K JOKYMEHTAIIUHU, YTOOBI
YILATUTh UHAEKC.

B Oracle u PostgreSQL HazBaHUs MHIEKCOB
B 6ase MAHHBIX MOJDKHBI OBITH YHUKAJIb-
HBIMU, II03TOMY IIPU yJaJeHUH MHIEKCA BaM
He HY)XHO YKasplBaTh Ha3BaHUe TaOJHIIBL
B CYB]] Microsoft Access, Microsoft SQL
Server u MySQL HasBaHus WHIEKCOB B TabIu-
1€ TOJDKHBI OBITh YHUKAIbHBIMH, HO MOTYT
MOBTOPSTHCS B IPYTHUX TaOIUIIAX, IOITOMY
IIpH y/IaJICHUU MHJIEKCA BbI TOJDKHBI YKa3aTh
u tabnuiy. B mpumepax atoro pasgeia
yHoansieTcsl MHAEKC, KOTOPBIH ObUT CO3maH
BJmmctuHre 11.1.
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Ynanenue uupekca B CYb[]
Microsoft Access unu MySQL

Beemure:

DROP INDEX index
ON table;

Index—3TO Ha3BaHUE UHIEKCA, KOTOPBII BbI
JKeJlaeTe yIalIuThb; table — Ha3BaHUe TAOIHU-
Ibl, K KOTOPOY OTHOCHUTCS JaHHBIM MHIEKC
(cM. mucrunr 11.4a).

Ynanenue uupexkca 8 CYbJ]
Microsoft SQL Server

BBenure:
DROP INDEX table.index;

index —3TO Ha3BaHWe MHIEKCA, KOTOPHII BbI
JKeJlaeTe yIaJuTh; table — Ha3BaHUe TabIn-
IBI, K KOTOPOM OTHOCHUTCS TAHHBIN HMHIEKC
(cm. muctunr 11.46).

Ynanenuue uupgexkca B CYbBJ] Oracle
unu PostgreSQL

Beenure:
DROP INDEX 1index;

Index —3TO Ha3BaHUE UHMIEKCA, KOTOPBINA BbI
KeJaeTe ynanuth (cM. mucTuHr 11.48).

Jinetunr 11.4a. Yoanutb nHaexc pub_id_idx
(Microsoft Access unu MySQL)

lémg JinGTmur

DROP INDEX pub_id_idx
ON titles;

Jiuctudr 11.46. Yoanutb nHaekc pub_id_idx
(Microsoft SQL Server)

EDE JNucTiHr

DROP INDEX titles.pub_id_idx;

Jinetunr 11.48. Yoanutb nHaekc pub_id_idx
(Oracle unu PostgreSQL)

Eljg JIMGTHHI

DROP INDEX pub_id_idx;




PEACTARACHNS

ITpedcmaBnenue (view)—ato komanga SELECT,
CYUTHIBAIOLIAS TaOIUITY, JAHHBIE B KOTOPOK
3aMMCTBOBAHBI M3 OPyrux Tabnui (Taxume
TaOJIULbl Ha3bIBAIOTCA MAOAUYAMU HU3LULE20
YpobHs).

[Ipu pabore ¢ mpeCTaBICHUSIME BaM CIIEIY-
€T IIOMHUTb, YTO:

W TaGJIUIBl HUSIIETO YPOBHS MOTYT OBITH
6a30BbIMH, BPEMEHHBIMHU WU JPYTUMUI
IIpefICTaBIICHUSIMY;

B [IpefCTaBieHNe IO-IPYTOMY Ha3bIBAIOT
Bupmyanvnoti unu 3aumcmboBanoil ma6-
Auyeti. DTO MO3BOJISIET OTJIAUIUTH €ro OT
6a30BOIT UM BpeMEHHOM TaOIIUIIBI;

m CYDB]] coxpaHseT mpeacTaBlIeHue TOJIbKO
B Bume koMaHnapl SELECT, HO He B Bujme
nabopa 3HaueHHIT. DTO O3BOJIIET U36e-
XKaTh Iy OJINPOBAaHNUS TaHHBIX;

B ecnu B KomaHne SELECT mpucyTcTByeT
CCBIJIKA Ha TIPeNCTaBIICHUE, TO OHO IPUHHU-
Mmaet Buj GU3UIECKOi TaOIUIBL. DTa Tab-
JIAIIA CYIIIECTBYET TOJIBKO BO BPEMSI HCIIOJ-
HeHUsI KOMaH[Bl, a 3aTeM Cpagy yIoaJlseTcs;

B TIpencCTaBJICHUE COCTOUT U3 Ha60pa CTOJIO-
OB C Ha3BaHUAMMU U CTPOK C JaHHBIMUH,
IIO3TOMY BBI MOJKETE NIPUMEHUTH €ro
IIPpaKTUYIECKU BE3E, I'1E€ BbI XOTEIN 6bI UC-
II0JIb30BAaTh HACTOAIILY IO Ta6m/1uy;

B BBl MOXKeTe CBOOOJHO BBIIIOJIHATD 3aIIPO-
CBI Yepe3 MpeACTaBlIeHUsI. B HEKOTOPBIX
CJIydasx MO’KeTe HM3MEHSTb [JaHHbIEe B
IpencTaBieHusIX. [Ipu 9TOM H3MeHeHUs B
IDAaHHBIX OyAyT IPUMEHEHBI U K TabIuiam
HUBILIETO YPOBHS;

B HEe3aBUCUMO OT TOTO, Ha KaKO€ YUCIIO Ta0-
JIMII HU3IIETO YPOBHS CCBUIAETCS HpPef-
CTaBJIEHUE WU KaK 3TU TaOIUIbl KOMOU-
HUPYIOTCS, TIPeCTaBIeHue BCeTna SIBISIET-
cs1 omHOM Tabnuunen (CM. mpUMeYaHus
U COBeThI B paspiesie «Tabauibl, cTONIOIbI
U CTPOKU» TJIABBI 2);

Co3nanue npeacTaBneHus
C NOMOLLbH KOMaHAbI
CREATE VIEW

Bor Moxxere 0OpMUTH IpenCTaBiIeHHE B
BHUIe TIPE3EHTAINH, KOTOPAsI COCTOUT U3 Ol
HOTO OKHa JJISL [IOKa3a HECKOJIBKUX 6a30BbIX
tabaur. OKHO MOXKeT 0TOOpakaTh BCO Oa-
30BYI0 TabOJIHITY, 9aCTh ee MM KOMOMHAIINIO
13 HECKOJbKMX Tabiaui (WaIM MX dacTeit).
[IpencraBieHne Takke MOXeT OTOOPaKATh
IaHHBIE B OTUX 0a30BBIX TaOIMIIAX ITOCpPeN-
CTBOM JIPYTHUX IPEACTaBICHU («OKHA B OK-
Hax»). SQL-mporpaMMHUCTBl UCHONB3YIOT
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npeficTaBieHust, 9T00bI OTOOPA3UTh MaHHBIE
IUISL TI0JIb30BaTeslell B IPHUIOKeHUsIX 6a3s
naHHBIX. PaboTa C mpepcTaBieHUsIMU aeT
CJIe[lyIOIIIHe IIPEeUMYIIecTBa:

N yOpOLIEHHBIN JOCTYyNI K JaHHBIM. [Ipen-
CTaBJIEHUS CKPBIBAIOT CJIOKHBIE NAaHHbIE 1
YIOpOIIaloT KOMaHIbI, IIO3TOMY IIOJIb-
30BaTECJIsIM JIEr9€ BBIIIOJIHATH HeﬁCTBI/IH
C TIpEeACTaBICHUSAMHU, 4eM C 0Ga30BBIMU
tabiunamu. Eciiu Bl co3manuTe CIOKHOE
npefcTaBieHre (Hampumep, BKIIOYAI0-
1ee HeCKOJIbKO 6a3oBBIX Tabnui, o6be-
IMHEHWI U [IOI3AIPOCOB ), [I0JIb30BATENIN
CMOTYT OOpAIlaThCsA K HEMY U IIPU 9TOM
He TPAaTUTh BpeMs Ha TO, 4TOOBI pas3ob-
PaTbCA B CJIOJKHBIX CBA3AX MEXIY TaéHI/I‘
mamu (1 Jake He 3HATh, 9TO ITU TAOIHAIILI
HaXo[sATCs B pabore);

B aBTOMaTHYecKoe obHoBieHue. [Ipu 06-
HOBJIeHIH 6a30BOi TabIUIbI BCE TPe-
CTaBJIEHUS], KOTOPBIE CChUIAIOTCS Ha Hee,
ABTOMATHYECKH OTPAXKAIOT 3TO U3MEHe-
uue. Hanpumep, eciu BbI fo6aBute B Tab-
nuny authors cTpoky ¢ mHpopmanmeit
0 HOBOM aBTOPE, BC€ IIPe/ICTABIIEHHNS, CBSI-
3aHHBIe ¢ authors, aBTOMaTHYeCKU H3Me-
HATCS. DTO MO3BOJSET COKOHOMUTD JIHC-
KOBOE IIPOCTPAHCTBO U U30eKaTh Ly6Iin-
POBAHUS JaHHBIX, TAK KaK 6e3 Ipe/CTaB-
nennit CYB]] npumiinocs 661 XpaHUTb BCe
3aMMCTBOBAaHHbBIC JaHHBbIC, IITO6I)I coxpa-
HUTHb UX LEJIOCTHOCTD;

B [OBBIIIEHHYIO 6e3onacHoCcTh. OnuH U3 ca-
MBIX PacIpPOCTPaHEHHBIX CIIOCOGOB HC-
IT0JIb30BAHSI IPEICTABIICHHIT — 9TO COKPBI-
THe JAaHHBIX OT II0JIb30BATENIEH IIyTeM
unprpanuy TabauI HUIIIETO YPOBHSL
[Tpenmosnoxum, aro tabiuma employees
BKJIIO9AeT CTOJIONBI Salary u commission.
Ecnu BBI co3pajiure npescraBiieHne, KOTO-
poe MpOoIycKaeT 3TU ABa CTOIONA, afMu-
HuCcTpaTop 6a3pl JAHHBIX MOXET AaTh
[T0JIB30BATENSIM PaspelleHie TOIbKO Ha

IOCTYH K IpeJICTaBJICHHIO, a He K TabIIu-
Ile HU3IIero yposHs. ITpu aToM naHHBIE
OyIyT CKPBITHI OT TeX, KOMYy He CllefyeT
UX 3HaTb;

W JIOTUYeCKYIO He3aBHCUMOCTb JaHHBIX. ba-
30BBIe TaOJIUIIBI OTOOPAXKAIOT peanbHOe
npencraBiaeHne 6a3pl JaHHBIX. Eciu BbI
ucnonssyere SQL, 9T00OBI cO3maTh MpO-
rpaMmy [ist paboThI ¢ 6a30i1 JaHHBIX, BaM
HY>KHO, 9TOOBI ITOJIb30BATEJIA BUEIH HEe
BCI0 0a3y DaHHBIX, @ BUPTyaJIbHbIE IIPe-
CTaBJIEHUsT, KOTOPBIE, B CBOIO O4Yepefib, 3a-
BHCAT OT IIpOrpaMMBl. BupryainbHble
[IpefICTaBJIeHUs] CKPBIBAIOT YacTH 0a3sbl
HAHHBIX (IIeJIble TAOIUITBI UIN OTHeIbHbIE
CTPOKH U CTOJIOIIBI), HE OTHOCSIITHECS K
nporpamme. IToaromy nonp3oBarenu pa-
60TaIOT ¢ BUPTYaJbHBIM IIpeCTaBIICHU-
eM, KOTOpOe 3aUMCTBYETCSI U3 PeIbHOTO
(B Busie 6a30BbBIX TAOJIUIL) U IPU ITOM He
3aBHCHT OT HETO.

BupryanbHoe mpencraBieHUE AeNA€T MPO-
rpaMMYy He3aBUCHMOU OT JIOTHYECKUX U3MEHe-
HUM B CTPYKType 6a3bl JaHHBIX. [Ipenmono-
JKAM, 9TO MHOTHE MPOTPaMMBbI paboOTAIOT C
tabmurei titles. Kuuru Bpems ot BpemeHu
OTIPABJIAIOTCA B I1€9aTh, TO3TOMY IU3alHEP
6a3bl JaHHBIX IIPUHSUI PelleHUe YMEHBIINUTD
HAarpy3Ky Ha CHCTEMY IIYyTeM BbIJeJeHUs
KHUT, BBIXOIAIINX U3 MeYaTH, B OTAEIbHYIO
tabiuny. OH pasmenun tabauny titles Ha
oBe: in_print_titlesmout_of_print_titles.
IIpu 3TOM BCe pOrpaMMBI IIepecTaoT Mpa-
BIJIBHO paboTaTh, TaK KaK OHHU 0OPAIIatoTCs
K Tabnune titles, Termepp He CYIeCTBYIO-
miet. Ho ecitut atu mporpaMme! 6ynyT obpa-
IaTbCcs K OpencTaBieHuIo titles, a He K
HACTOSIIEN TabIINIE, BBl CMOKETe U3MEHUTh
ero TakuM 06pa3oM, 9TOOBI OHO BBITJISIZIENIO
B Bume rpynnel Tabumm in_print_titles
nout_of_print_titles (cm. pasmen «Kombu-
HHUPOBaHUE CTPOK C IIOMOIIBIO OIlepaTropa
UNIOND» B riase 7). [IporpaMMbl BOCIIPUMYT
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JIBe HOBBIE TaGJIMIIBI KaK €IUHOE TIEJIOE U TIPO-
IoJDKAT paboTy C Heil, Kak OyATo He ObLIO HU-
KaKoro paszesieHns (Hy)KHO OTMETUTb, YTO BbI
He MOYKeTe HCIOJIb30BaTh MPeNCTABICHUS,
9TOOBI 06€30ITACUTH IPOTPAMMBI OT BCEX U3-
MeHenui. Hanpumep, npemncrapieHus He MO-
I'YT KOMIIEHCHUPOBATh y[aJeHHbIe TAOIHIIBI
WA CTOJIONBI).

[pu co3manuu mpefcTaBIeHUT HEOOXOIMMO
YIUTBIBATH CIIEOYIOITHe (aKTOPHL:

m xomauael SQL miist paboThI ¢ IperncTaBie-
HUAMHU U3MEHSAIOT OO0BEKTHI U JaHHBIE
6a3bI TAHHBIX, [IO3TOMY JIJISI KX HCIOTH30-
BaHUA CJIeflyeT NOTYYUTh pa3pelleHue aji-
MUHUCTpPATOpa Balei 06a3bl [JAHHBIX;

B Ha3BaHUA NPeICTaBICHUSIM HAIOTCS IO
TeM JKe IIPaBUJIaM, YTO U Ha3BaHUS Tabu-
nam;

B Ha3BaHUs IPeJICTABIEHUI B 6a3e MTaHHBIX
IOJDKHBI OBITh YHUKAJIBHBIMA (OHU He MO-
I'yT UMeTb TaKoe XKe Ha3BaHUe, KaK Ipyras
TabIMIIa UITH TIpeICTaBIeHNeE);

B CcToi0UBI B MPEACTABICHUSIX MMONTYIAIOT
Ha3BaHUsI CTOJIOIIOB IO YMOJIIAHUIO, 3a-
IDaHHbIe U1 TAOJIAIL HU3IIErO YPOBHSL.
C mOMOIIIBIO TPeIOKeHNS AS BBI MOKETE
yKa3aThb [JIsI CTOJIOIOB IIPenCTaBJIeHUs
IOpyrue Ha3BaHUS; CM. pasfen «Co3maHue
IICEBIOHUMOB CTOJOIOB C IIOMOIIBIO
npenyioxeHus AS» B riase 4;

B eciau cTosibel] B MpefCTaBIeHUN OyneT
HMeTh TaKOe >Ke Ha3BaHUe, KaK JPYroi
crouberr B HeM, BaM TIPUIETCS TPUCBOUTD
eMy [Ipyroe Ha3BaHMe (TaK KaK OIICAHNE
Hpe,HCTaBJIeHI/Iﬂ BKJIFO4YaeT O6T)C,HI/IH€HI/IC,
a CTOJIOIBI U3 HECKOJIBKUX Pa3HbIX Tab-
JIFILT HU3IIIETO YPOBHS MMEIOT OMHAKOBOE
Ha3BaHUe);

B crosiber B MPeNCTaBICHUHN MOXKET OBITH
IIPOCTOM CCBUIKOM Ha cTosbel, OYyK-
BEHHBIM 0003HAYEHUEM WJIM BBIPAKEHI-
eM, KOTOpOe BKJII0UaeT BBIPAKEHUS WIH

byHKIMDY;

m ecnmu B HekoTOpbix CYB]I cronber 3amm-
CTBYeTCsl U3 apuMETHIECKOTO BbIpaKe-
HUSI, BCTPOCHHON (DYHKIUU min GyKBEH-
HOTO 3Ha4YeHHsI, BaM IIPUAETCS TOYHO yKa-
3aTh Ha3BaHUeE CTOJIONA B IPeICTaBICHNN;

L CTOJI6€I_[ B IIPEACTABJIEHUU IIOJIYYAa€T TOT
JK€ THUII JaHHBIX, 9TO U CTOH6€H HNJIN BbI-
pakeHue, 13 KOTOPOro OH 3aMCTBYETCH;

B He CYIIeCTByeT OTPaHWYEHUS 10 KOJIIYe-
CTBY TIPeICTaBIICHII, KOTOPBIE BBl MOJXKe-
Te co3narb. Kak mpaBuiio, BeI Oypere co-
3[MaBaTh MPEICTaBIEHUs ISl TPYII JaH-
HBIX, C KOTOPBIMU paboTaeT 60JbIIIOE
YUCJIO I10JIb30BATEJICH;

m HekoTopsle CYB]l He pa3pemiaroT co3na-
BaTh MIPeICTaBIIeHNs I BPEMEeHHBIX Tab-
JIALL

B [Ipe[CTaBJIEHUS] MOKHO 3aJaTh C IIOMO-
IIBI0 IPAKTHYECKH TI000T KOMaHIbl SE-
LECT, Xx0Ts ucrioy1b30BaHUEe IPEJIOKEHUS
ORDER BY 0OBITHO 3aIIpeIIeHo;

M MOXXHO pacnoJiaraTh IpeICTaBJICHUS Ha
PasHBIX YPOBHSX, TO eCTh KOMaHpa SE-
LECT, onuchIBaromIas MpeCcTaBIeHHAE, MO-
JKeT CYUTHIBATh JAHHBIE U3 IPYTOTO IIpex-
cTaBieHUs. Bce mpencraBieHus Ha pas-
HBIX YPOBHSIX TOJDKHBI 06paIaThcs K 6a-
30BbIM TabnaunaM (MHade Bbl HAYErO He
yBUOUTE). MakcuMalibHOE KOJIHUYeCTBO
YPOBHeEI JIsI IPeCTaBJICHUI pa3indaeT-
cs1 s pasabeix CYBI;

B MOKHO UCIIOJIb30BaTh IIPeCTABICHUS 1T
YIPOIIEHUS CIOXKHBIX 3arpocoB. Coxpa-
HUB 3aIIPOC, KOTOPBIH BHITIOTHSIET CIOXK-
Hble pacdeTsl, B BUJe IIPeICTaBICHUS, BbI
CMOXeTe MOBTOPATh pacdeThl IPU OUe-
penHOM OOpallleHU! K HeMY;

B IIpefiCTaBJIEHUE MOKET COIEPKaTh 3aIIpoc,
KOTOPBIA HeJIb3s BbIPA3UTh APYTUM CIIOCO-
60om. Hanipumep, BbI MOYKeTe CO3/1aTh Mpei-
CTaBJIeHHUE, KOTOPOE OOBEINHSIET CTPYIIIIH-
pOBaHHOE TIpeficTaBienne ¢ 6a30BoiT Tab-
JIMIEA WIN COefUuHSEeT IIpeNcTaBJIEHUE,
chopMHUpOBaHHOE C ITOMOIIBI0 KOMaHIbI
UNION, ¢ 6a30Boii TabauIeit;
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N OIVcaHue IPeNCTaBIeHUS He MOXKET CChI-
JaThcs Ha cebst, MOCKOJIBKY OHO ellle He
CO3[1aHO;

W IIpe[CTaBJICHUs MOTYT OTOOpaXKaTh JaH-
HbIE B ipyroM ¢opMare, 4eM B TabIHIAX
HU3IIETrO YPOBHS;

B B oTiaHYHe OT 6a30BO¥ TabGIUIIBI, TIpef-
CTaBJIeHUE He Pa3pelliaeT UCIOIb30BaHIe
UHJEKCOB ¥ OTPaHUIEHMIA;

B KOTZa BBI CO37aeTe IMpefCTaBIeHNe C TO-
MoIbio KomaHae! SELECT «, SQL xoHBep-
THPYeT 3HAK «*» B CIIICOK BCEX CTOJIOLIOB.
D10 npeobpazoBaHUe BHIIOIHSETCS TOJb-
KO OfIMH Pa3 B MpOIlecce CO3[aHUs Ipefi-
craByieHUsI (@ He IPY UCIIOJTHEHUH KOMaH-
IbI), IOITOMY IIpH [OOaBJICHUH CTONIOLA
B TabJIUITY HU3IIIETO YPOBHSI (C TOMOIITBIO
komaHael ALTER TABLE) omucanue mpep-
CTaBJIeHUsI He U3MEHHUTCS U ero Hamo Oy-
IeT 0OHOBUTH BPYUIHYIO;

B TaK Kak IPe/ICTABJIEHUS He XPaHST JaH-
uoie, CYB]I noymkHa BRITOIHATD HOPMIE-
PYIOIIYIO UX KOMaHAy KaXK/IBIN pa3, KOT-
Ia Bbl Ha HUX cchlaaeTecb. CIIOKHBIE
nperncraBieHus: (0CO6EHHO C HECKOJIbKH-
MU YPOBHSIMU) MOTYT CYIIECTBEHHO IIO-
BJIVSITH Ha IIPOU3BOAMUTENILHOCTD.

Cospanue npepcTaBneHus

Beenure:

CREATE VIEW view [(view_columns)]
AS select_statement;

view — 3TO Ha3BaHUE nIpencraBI€HUd, KOTO-
po€ BBI XeEja€Te CO3MaTh. DTO Has3BaHHE
B 6ase OAaHHBIX TOJIXXHO OBITH YHHUKaJIbHbIM.

view_columns — 3TO ONIIMOHAJBHBIN CIIMCOK
pasgeseHHbIX 3aIAThIMUA Ha3BaHUM JIJIs CTOJIO-
1oB B mpepcTaBienuu. KomndectBo cTomnb-
IIOB B Vview_columns JOJIKHO COOTBETCTBO-
BaTh KOJIMYECTBY CTOJIOIOB B IIPeJIOKEHUN
SELECT komangel select_statement (eciu Bb

yKakeTe Ha3BaHHUe XOTsI ObI OTHOTO CTOJIONA,
BaM IPHUJETCS IEPEYUCIUTbh U OCTaJbHbIE
cronbusl). CiiemyeT ykassIBaTb view_columns,
ecnu cronbern B select_statement 3amMCTBY-
eTcsi U3 apuPMeTHIECKOTO BhIpaXKeHus, (PyH-
KUY WM OYKBEHHOTO 0003HAYeHUS; eCIIU He-
CKOJIBKO CTOJIOIIOB B IIPECTABICHUH 0Ty da-
IOT OIMHAKOBOE Ha3BaHUe (OOBIYHO M3-3a MC-
IOJIb30BaHKA OObEeJUHEHNH ); TUOO 71 TOTO,
YTOOBI IPUCBOUTH CTOJIONY Ha3BaHIE, OTIIHY-
HOe OT Ha3BaHWsI CTOJIOIA, U3 KOTOPOTO OH
3aMMCTBYeTCs. Ecam BBl mpomyckaere Cru-
COK View_columns, IpefcTaBiIeHUe 3aUMCTBY-
€T Ha3BaHMs CTOJOIOB U3 KOMAaHMObI SE-
lect_statement. Bel Taxke MoKeTe 3aaBaTh
Ha3BaHU CTOJIONOB B select _statement ¢ mmo-
MOIIIBIO TTpemyiokeHuit AS. Ha3BaHue Ka)xmoro
CTOJ01a B IIpefCTaBIeHUN TOJDKHO OBITh YHU-
KaJIbHBIM.

select_statement — ato xomanma SELECT,
UAEeHTU(DUIHUPYIOWIAsT CTONOIBI U CTPOKU
B TabJIuIle WK TabIUIaX, Ha KOTOPBIX 6a3u-
pyercda npencrabiaeHue. select_statement
MOKeT OBITh JOCTATOYHO CJIOKHOM KOMAaH-
OOM M BKJIIOYATh HECKOJBKO TaOJIHIl UK
npyrux npeacraBiaeHnit. OOGbIIHO HCIIOIB30-
BaHMe npemtoskeHust ORDER BY s3amperieno. 3a
MOTOJIHUTENbHOM HH(MOPMaIKeil 0 KOMaH/Ie
SELECT obparraiirecs K rtaBam 4—8. 3a uadop-
Manweit o 3anpetax pasubix CYB]I kacateis-
HO UCHOIb30BaHUs KoMaHabl SELECT mist co-
3[MAHUS TIPeICTaBIeHNI 00paIainTech K 10-
KyMeHTanuu 1o Bamteit CYBJ (cm. iuctunru
12.1-12.5).

YT06bI BbIOMPATb CTPOKK U CTONBLbI NPK 3a-
c npoce No npeAcTaBneHnto, obpartutech K
pasgeny «CuuTbIBaHNE JaHHbIX U3 NpeSCTaB-
NeHus» fanee B 3TOM rnaee.

Y706bl M3MEHWUTb 3Ha4eHNs 6a30BON TabNU-
c Libl H4epe3 npe/acTaBneHue, 06paTUTECH K pas-
neny «/I3ameHeHWe [aHHbIX Yepe3 npefcTaB-
neHue» nanee B 3TOiA rnase.
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Jinetudr 12.1. Co3patb NpeacTaBneHune,
KOTOPOE CKPbIBAET NIUYHYH MHOPMALIMIO
06 aBTOpax (Homepa TeneOHOB 1 agpeca)

F=

CREATE VIEW au_names
AS
SELECT au_id, au_fname,
FROM authors;

JucTHHr

au_lname

Jinetnir 12.2. Cosaatb npeAcTasneHune, KOTOpoe
0TOOPAXaeT CNNCOK BCEX aBTOPOB, NPOXUBAIOLLMX
B ropojax, rae pacnosioXeHbl M3aaTenbCTBa.
O6paTuTe BHUMAHME, YTO Mbl MCMOMb3YEM

B NPEJCTaBNEHNI Ha3BaHUA CTONBLIOB au_city

1 pub_city. Mbl nepeumeHoBanu ati cTon6ubl,
4TOO6bI U36€XaTb 3aTPyAHEHNIA, KOTOPbIE BOSHUKIIN
6Obl, ecnu 6bl 06a cTON6LA 3aUMCTBOBANN Ha3BaHKe
city 3 Tabnuu HU3LIEro YPOBHS

El=i——"ioc—————— JINCTHHI §E§|
CREATE VIEW cities
(au_id, au_city, pub_id, pub_city)
AS

SELECT a.au_id, a.city,
FROM authors a
INNER JOIN publishers p
ON a.city = p.city;

p.pub_id, p.city

Jiuetudr 12.3. Co3aath npeacTaBneHne, KOTOpPoe
0TO6paXKaeT CNnUCOK NpuobINK (= LieHa X NPoJaxu),
CrpyNNUPOBAHHbIA MO TUMY KHAT AN U3aaTensCTBa.
MocnepytoLLee CNonbL30BaHMe 3aNpocoB K 3TOMy
npefcTasneHno 6yaeT npocTbIM, TaK Kak Mbl 3afanu
Ha3BaHuWe Ans pesynsrara apuMeTU4ecKoro
BbIpaXeHus, a He no3sonunu CYB[ npucsonTs
Ha3BaHWe N0 YMON4YaHu1I0

Eie————o=——notir——r——h
CREATE VIEW revenues
(Publisher, BookType, Revenue)
AS

SELECT pub_id,
FROM titles
GROUP BY pub_id,

type, SUM(price = sales)

type;

C

Y106bI YAAnuThL NpeAcTaBneHne, 06paTuTech
K pasgeny «YmaneHue npefcTaBfieHUs ¢ no-
mollblo KomaHgbl DROP VIEW» panee B
3TON rnase.

Henb3s ncnonb3oBaTh KoMaHay SELECT INTO
C NpeAcTaBneHneM; cM. pasaen «GCosaaHue Ho-
BOW TabnuLibl HA OCHOBE CYLLLECTBYHOLLIEN C MO-
moLblo KomaHabl SELECT INTO» B rnase 10.

Bbl He MOXeTe c03[1aBaTb BPEMEHHbIE Npef-
cTaBneHus. MNpeacTaBneHns U BpeMEHHble
Tabnuubl OTNMYAIOTCA NO ANUTENLHOCTY CY-
LecTBoBaHuA. peacTaBneHne CyLIeCcTBYeT,
noka BbinonHaeTca komanaa SQL, o6patuato-
Lasca K Hemy; BpeMeHHas Tabnuua cyLie-
CTBYET Ha npoTshkeHun ceccun. Cm. pasnen
«Go3aaHune BPeMeHHON TabnuLbl C NOMOLLbH0
komaHabl CREATE TEMPORARY TABLE» B
rnase 10.

SQL He nmeeT koMaHapl ALTER VIEW. Ecnu
Tabnuubl HU3LLEr0 YPOBHS WNU MpeacTaBne-
HUS ObINN N3MEHEHbI NOCNe Co3AaHus, yaa-
nute ux n cozpante 3aHoo (Microsoft SQL
Server n Oracle noaaepXuBalT KOMaHZy
ALTER VIEW).

Ecnu Bbl 3anyctute KomaHgy CREATE VIEW
B Microsoft Access, npeacrasneHme otobpa-
31Tca B BUAe 06bekTa 3anpoca B okHe Da-
tabase (basa paHHbix). YT06bI 3anycTuTb
nuctuur 12.4 B Access, 3aMeHUTe BCE CUM-
BOMbl «|l» 3HAKOM «+» (CM. MpUMeYaHue
DBMS B pa3gene «06beanHeHne CTPOK C Mo-
MOLLbt0 onepatopa Il» rnaebl 5). Y106kl 3a-
nycTUTb NUCTUHT 12.5 B Access, BBEAMTE:

CREATE VIEW au_titles
(LastName, Title)
AS
SELECT an.au_lname,
FROM au_names an
INNER JOIN (titles t
INNER JOIN title_authors ta
ON t.title_id = ta.title_id)
ON an.au_id = ta.au_id
WHERE an.au_id IN ('A02', "A05');

t.title_name
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Microsoft SQL Server He noaaepXXnBaeT TOUKY
C 3anAToil nocne KomaHmsl CREATE VIEW (4TO
CTPaHHO). Y106kl 3anycTutb NMCTUHTK 12.1—
12.5 B SQL Server, y6epute TO4KY C 3ansToii
W3 KaXAOM KomaHgbl. Kpome TOro, 4to6bl
3anyctutb nuctuhr 12.4 8 SQL Server, 3ame-
HUTE BCE CUMBOMbI «ll» 3HAKOM «+», a BCE
(yHKUMN TRIM(x) — BblpaKeHuem LTRIM
(RTRIM(x)) (cm. npumeyaHus DBMS B pas-
aenax «06beauHeHne CTPOK C MOMOLLbHO one-
patopa |l» u «YnaneHue npo6enos ¢ nNomo-
Wbto GyHKUMM TRIM()» rnasbl 5).

Oracle 9i 3anyctut nuctuHrmn 12.2 n 12.5 6e3
N3MeHeHUA. YT06bl 3anycTUTb JIUCTUHTU
12.2 n 12.5 B Oracle 8i, ucnonb3yiTe CuH-
Takcuc WHERE BmecTo JOIN.

Beegute (nuctuir 12.2):

CREATE VIEW cities

(au_1id, au_city, pub_id, pub_city)

AS

SELECT a.au_id, a.city,
p.pub_id, p.city

FROM authors a,
WHERE a.city =

W (AMcTuHr 12.5)

CREATE VIEW au_titles
(LastName, Title)
AS
SELECT a.au_lname, t.title_name,
FROM title_authors ta,
au_names an, titles t
WHERE ta.au_id = an.au_id
AND t.title_id = ta.title_id
AND an.au_id in ('A02', "A05");
CYB[ MySQL 4.0 n 6onee paHHUX Bepcuid He
NOLEPKMBAET NPEACTABNEHUS U HE CMOXET
3anycTUTb NUCTUHIM 12.1-12.5. YT106bI CKPbITH
JlaHHble, C MOMOLLBK CUCTEMbl MPUBMMErnid
MySQL 3anpetute goctyn K cTonéuam.

SQL no3sonsieT 3afartb ONUMOHaNbHOE Npea-
noxeHne WITH [CASCADED | LOCAL] CHECK
OPTION npu cO3AaHuM NpeacTaBieHus. 310
NpeanoXeHne NPUMEHSIETCS TONbKO K M3Me-
HSIeMbIM MPEACTaBNEHUAM M NO3BONSET J0-
6aBnsTb, 3aMEHATb UMK YAANATb TONbKO Te
JlaHHble, KOTOPbIE CYMTbLIBAIOTCA B MPeACTaB-
neHun. Cm. pasgen «/13MeHeHue AaHHbIX ye-
pe3 NpeAcTaBNeHMe» [anee B 3TOW rnase.

publishers p
p.city;

Jiuetudr 12.4. Co3patb npeacTaBieHne, KOTOPOe
YNpPOLLAET pacneyaTky no4YToBbIX aapecoB aBTOPOB.
O6patuTe BHUMaHKeE, YTO Mbl 3a[ann Ha3BaHUS
cTON6LOB B NpeanoxeHun SELECT,

a He B npeanioxeHun CREATE VIEW

EN=——————— NIMCTHHI §E§|

CREATE VIEW mailing_labels
AS
SELECT

TRIM(au_fname || °~ ° ||

AS “address1”,
TRIM(address)

AS “address2”,
TRIM(city) || || TRIM(state) ||
— || TRIM(zip)

AS "address3”

FROM authors;

au_lname)

Jiuctudr 12.5. Co3natb npeacTaBneHmne, KOTOpPOe
0TO6paXKaeT CNUCOK hamunuin aBTopos A02 n A0S,

a TaKXKe KHUT, HannCaHHbIX UMK (B TOM YUCAE B
coasTopcTBe). 06paTMTe BHUMAHME, 4TO 3Ta KOMaHAA
CNONb3YET HECKOMbKO YPOBHEN NpefcTaBneHnin —
CCbIIAeTCA Ha NpefcTaBneHme au_names, C034aHHOe
B nimctuHre 12.1

Title)

SO=—————— JINCcTHHI

CREATE VIEW au_titles (LastName,
AS
SELECT an.au_lname, t.title_name
FROM title_authors ta
INNER JOIN au_names an
ON ta.au_id = an.au_id
INNER JOIN titles t
ON t.title_id = ta.title_id
WHERE an.au_id in ("A02", "A05");
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Hanpumep, ecnu B NpeacTaBneHnM NokasaHbl
TOMbLKO aBTOPbI U3 Wrata Hoto-Mopk, Bbl He
CMOXETE B 3TOM pexKume 406aBUTb, N3MEHUTD
UNW yaanuTb MHCHOPMALMED O Tex aBTopax, Ko-
TOpble He XuByT B WTate Hbto-Mopk. Onuwn
CASCADED n LOCAL npuMeHATCA TOJbKO K
MHOrOYPOBHEBbIM NPeACTaBNeHUAM. CASCADED
npoBepsieT Tekyllee MpejcTaBneHne U BCe
NPeACTaBNEHNS, HA KOTOPbIE OHO CCbINAETCS.
LOCAL mpoBepsieT TONMbKO TeKyllee NpefcTaB-
NeHue, JAKE eCNI OHO CCbINAETCS Ha Apyrue.
Microsoft SQL Server u Oracle nognepxusatoT
CHECK OPTION (06paTutech K JOKYMeHTauum).

JInetnr 12.6. OTo6pa3nTb BCE CTPOKU M CTONGLDI
13 npeacTasnequns au_titles. Pesynerar
MCMONHEHNS NoKasaH Ha puc. 12.1

"= memnr———————u1

SELECT =
FROM au_titles;

LastName Title

Kells Ask Your System Administrator
Heydemark How About Never?

Heydemark I Blame My Mother

Heydemark Not Without My Faberge Egg
Heydemark Spontaneous, not Annoying

Puc. 12.1. Peaynbrar nucTtuHra 12.6

Juetunr 12.7. 0To6pa3uTh CAMCOK FOPOLOB
B NPeACTaBNeHUN cities. PesynbraT UCNoNHeHNs
noKa3aH Ha puc. 12.2

IED% JIMCTHHI ="——————H

SELECT DISTINCT au_city
FROM cities;

au_city

New York

San Francisco

Puc. 12.2. Pesynbrar nuctudra 12.7

CunTbIBaHNE AaHHbIX
U3 NpeacTaBnenus

Ilpu co3maHuu npencTaBieHNs Ha 9KpaHe He
otobpaxaercst Huaero. Komanma CREATE VIEW
BCEro JIUIIb faeT ykazaHue CYB]I coxpaHuTh
npefcTaBieHue B Bue komanabl SELECT. Yto-
OBl YBUZIETh TaHHBIE B IIPEICTaBJICHUN, Hall0
BBITTOTHUTEL KomaHay SELECT TouHO Tak e,
KaK BbI 3aIlpallllBaeTe JaHHbIC U3 OOBITHOM
Tabaunbl. Bl Moxere:

B ¢ noMolpio npemioxenus SELECT usme-
HUTb HOPSITOK OTOOPa’KEHHBIX CTOJIOIOB;

N C IOMOUIBIO ONEPaTOpOB U (PYHKIHI
BBITIOJIHATH PACUeThl;

B U3MEHATH 3ar0JOBKH CTOJIOIOB C IOMO-
b0 AS;

¢unpTpoBaTh cTpOKU C MOMOIIbI0 WHERE;

B TPYNIUPOBATh CTPOKH C ToMoIbIo GROUP
BY;

B QIIBTPOBATh CTPYIIIMPOBAHHBIE CTPOKHU C
nomo1ibo HAVING;

B 00beqUHATD MPENCTABICHUS C IPYTUMHI
MIpeCTaBIeHUSIMU WX C TaOIUIIAMU TI0-
cpencrBoM JOIN;

N COpPTUPOBATH PE3YJbTAT C IOMOIIbIO OR-
DER BY.

CuuTbiBaHWE AaHHbIX U3 NPeACTaBNEHUA

Beenure:

SELECT columns

FROM view

[JOIN joins]

[WHERE search_condition]
[GROUP BY group_columns]
[HAVING search_condition]
[ORDER BY sort_columns];

view — 3TO Ha3BaHHe IIpeICTaBJICHHU LA 3a-
npoca. IIpeyioxeHuss KOMaHIbl pabOTAIOT C
IpeJCTaBIeHUSMH TaK Ke, KaK C TaOIHIIaMIL.
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3a undopmarnueir o npemnokerusx SELECT,
FROM, ORDER BY 1 WHERE o6paTuTech K riase 4;
3a uHpopmarmeri o GROUP BY m HAVING —
K IJ1aBe 6; 3a uadopmarueir o JOIN — K riraBe 7.

JIuctunru 12.6-12.11 u puc. 12.1-12.6 noxka-
3BIBAIOT, KaK CIUTHIBATH JAHHBIE U3 IIPEICTaB-
JIeHUH, CO3MaHHBIX AucTUHTamMu 12.1-12.5
B pasneite «Co3maHue IpecTaBIIeHIs C ITOMO-
b0 komaHasl CREATE VIEW».

HT06bI N3MEHUTb 3HA4YEHNS 6a30BON TabNNLbI
c yepe3 npefcTaBfeHne, 06paTuTeCh K pasge-
Ny «A3MeHeHNe LaHHbIX Yepe3 npeacTasne-
Hue» fanee B 3TOW rnase.

Y106bl yaanuTb NpeAcTaBnieHne, 06paTuTech
c K pasgeny «YmaneHue npefacTaBneHus ¢ no-
moLblo kKomaHabl DROP VIEW» panee B aToit
rnase.

410661 3anycTuTb NnMcTuHr 12.9 B Microsoft

% Access, BO3bMUTE Ha3BaHUA CTONOLIOB NPea-
CTaBMIEHUA B [BOHbIE KaBbIYKM U CKOOKN:
SELECT ["address3"]

FROM mailing_labels
WHERE ["address1”] LIKE "%Kell%';

Y1o6bl 3anyctutb nuctuHr 12.9 B Oracle,
BO3bMUTE Ha3BaHMs CTONOLOB NpeacTase-
HUS B [BOVHbIE KaBbIYKM:

SELECT "address3”
FROM mailing_labels
WHERE “address1” LIKE "%Kell%';

MySQL 4.0 n 6onee paHHWX Bepcuid He Noa-
[EepXNBAET NPEACTABNEHUS U HE CMOXET 3a-
nycTWTb nMCTUHIM 12.6-12.11.

Jinctnur 12.8. 0T06pa3nTb CNUCOK TUMOB KHUT,
[0X0[ OT NPOAAX KOTOPbIX NpeBbluaeT 1 MunnuoH
ponnapos CLUA. Pe3ynbrar MCNONHEHNUS NOKa3aH Ha
puc. 12.3

EDE JIMCTHHr §E§|

SELECT BookType,
AVG(Revenue) AS

FROM revenues
GROUP BY BookType
HAVING AVG(Revenue) > 1000000;

"AVG(Revenue) "

BookType AVG(Revnue)
biographi 18727318.50
computer 1025396.65
psychology 2320933.76

Puc. 12.3. Pe3ynbTat nuctuHra 12.8

Jnetuur 12.9. 0T06pa3nThb TPETBIO CTPOKY MOYTOBOMO
aApeca KaXAoro aBTopa, B MMEH KOTOPOro eCTb CMOBO
Kell. PeaynbraT MCMONHEHUS NOKa3aH Ha puc. 12.4

lémg JIMGTHHI §E§|

SELECT address3
FROM mailing_labels

WHERE address1 LIKE "%Kell%';

address3

New York, NY 10014
Palo Alto, CA 943056

Puc. 12.4. Pesynbtat nuctuura 12.9
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Juctunr 12.10. OTo6pasnTb MMEHa BCex aBTOPOB,
KOTOpble HaNMcanu B COABTOPCTBE XOTA 6bl OAHY
KHUry. Pe3ynbrar UCMONHEHNS NOKasaH Ha puc. 12.5

EDE JucTHHr §E§|

SELECT DISTINCT an.au_fname,
FROM au_names an
INNER JOIN title_authors ta
ON an.au_id = ta.au_id
WHERE ta.au_order > 1;

an.au_lname

au_fname  au_lname

Hallie Hull
Klee Hull

Puc. 12.5. Peaynbrat nuctudra 12.10

Jinetndr 12.11. OTo6pa3uTb CNMCOK aBTOPOB,
KoTOpble XMBYT B KanudopHuu. Pesynsrat
MCNOSIHEHNS NOKa3aH Ha puc. 12.6

EEIeeYV—"—F"——mmowwr—————"—r——pn

SELECT au_fname,
FROM au_names
WHERE state = 'CA’;

au_lname

ERROR: Invalid column name 'state’.

Puc. 12.6. Peaynbrat nuctunra 12.11

W3meHeHne AaHHbIX
yepes npeacTaBneHne

Hsmensiemoe npedcmabnerue — 3T0 Takoe
IIpefCTaBJIeHne, K KOTOPOMY BBl MOXeTe
npuMeHsTh KoMaHbl INSERT, UPDATE u DE-
LETE, 4T065! Ipeo6pa3oBaTh JaHHbIE B TAOIH-
1[aX HU3lIero ypoBHs.. JIoOble M3MeHeHNUs,
BHOCHUMBIE B MOTU(MHUII