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1. BBEJEHME B PEJIIMOHHYIO BA3Y IOAHHHX

Vcnone3oeaHme SQL Ina V3eieueHua VHpopmauum nus Tabsmi

VcnonbpszoraHue llomzanpocos ¢ KomaHnmamm Momnmbumxauum

Vcnonb3oBaHre SQL ¢ HOpyruMu SswkaMu ( BiioxeHHEM SQL )

SQL (OBHYHO IIPOM3HOCVMAA KAK "SEEQUEL") cuMBoImaupyeT cobol CTpyK-—
TYPUPOBAHHBY f3BEIK 3alpoCoB. 3TO - S3bBIK KOTOPHIM IaeT BaM BOBMOXHOCTHb
co3maBaTbh ¥ paboTaTh B PEJISUMOHHHIX 0Oaszax IaHHBIX, KOTOPHE SBJISIOTCS Ha-—

fopaMy CBSA3aHHOM MHOOPMALMM COXPaHSIeMoM B Tabiauiax.

Mup 6as3 HOaHHEIX CTAHOBUTCA BCe OoJjiee u OoJiee eIOMHBIM, YTO NPUBEJIO K
HeOOXOOMMOCTHM CO3IaHMA CTAaHOAPTHOTO SA3BKa KOTOPEIM MOT OB MCIOJB30BATH-—
cHd YTOOR @yHKLU/IOHMpOBa’I‘b B OOJILIIOM KOJMUECTBE Pas3JIMYHBIX BMIOOB KOMIIb—
OTepHEIX cpen. CTaHOapTHEM SA3HK [NO3BOJMT [IOJb30BATEJAM 3HaOUWMM OOMH Ha-—
OOp KOMaHI, MCIOJIb30BaTb MX YTOOH CO3HaBaTb, OTHCKMBATL, WM3MEHATH, U
nepenapaTe MHPOPMALMI HE3aBMCKMMO OT TOTO paboTamT JIM OHM Ha NepPCOHAJb-—
HOM KOMIIBOTEpE, CeTeBOM pabouey CTaHLUMM, MIM Ha YyHMBepCcalabHOM 3BM.

B nameMm Bce Oojiee M 0OoJjiee B3aMMOCBA3aHHOM KOMILIOTEPHOM MHUPE, IIOJIb30-
BaTeJlb CHaOXeHH TaKMM S3BIKOM, MMEET OI'POMHOE MNPEMMYNEeCTBO B MCIOJIb30-

BaHMUM UM OoOOOmeHMM MHOOpMaUMM M3 psala MCTOUHMKOB C
KOJIIMYeCcTBa CIOCODOB.

MNOMOUBK OOJIBILIOTO

JJIeTaHTHOCTE UM HEB3aBUCUMOCTL OT CHeUMOUKM KOMIBIOTEPHBIX TEXHOJIOTMUM, a
TaKXe ero NoAINepXka JuIepaMy IIPOMBIIJIEHHOCTM B OOJIaCTM TEXHOJIOTUM peJisa-—
LMOHHEIX 0as3 IaHHBIX, crejiajio SQL, M BEepOATHO B TedeHMe O0O03puUMOTo Oyny-—
mero OCTaBUT e€I'0, OCHOBHEIM CTAaHIOAPTHEM S3BIKOM. [I0 3TOM IpuuMHe, JIOOON
KTO XoueT paboTaTb C Basamm HaHHEX 90-X TOmNOB HOJDKEeH 3HAThb SQL.

CranmapT SQL onpeznensetrcsa ANSI (AMepMKaHCKMM HalymoHaJbHEIM VHCTUTYTOM

CTaHIapTOB) M B HOaHHOEe BpeMda Takxe OpuHuUMaeTcsa IS0
PAHMBAHMEﬁ IO CTAHIAPTUIALNHN) . OnHako, OOJBUMHCTEBO

(MEXIYHAPOIOHOW OP-
KOMMEPpUEeCKMX IIpoIr-—
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paMMm 06a3 HmaHHEX pacumpaioT SQL 6es yBemomyieHusa ANSI, nobarysasa pasHBE
Ipyrrue OCOOEHHOCTM B BTOT SA3BIK, KOTOPBEE, KaK OHM CUumMTamnT, OyOyT BecbMa
noJie3HBl. JVHOTZa OHM HECKOJIbBKO HAapywalT CTaHOapT A3bKa, XO0TA XOopoume
uney ¥VMeKnT TeHIEHLMI pa3BMBATBCS UM BCKOPEe CTAaHOBMTLCSA CTaHIapTaMU
"peIHKA" camm O cebe B CUJIy IIOJIE3HOCTM CBOMX KAa4YeCTB. B B3TOM KHUIE, MEH
Oyoewm, B OCHOBHOM, cylenmoBaTh cTaHmapTy ANSI, HO OIOHOBPEMEHHO MHOI'Ia
OyneT INOKa3BBaThb M HEKOTOPBEe Hambojee obmme OTKJIOHEHMS OT eI'0 CcTaHIap-
Ta.

BBl OOJIXHEI MIPOKOHCYJIBTUPOBATBLCS C IOKYMEHTalUMeM Ballero IlakeTa I[IpoIr-—
pPaMM KOTOPEIM BEl OyIoeTe MCIOJb30BaTh, YTOOH 3HATh I'I€e B HEM BTOT CTaH-—
O0apT BMIOOM3MEHEH. INPEXIE, YEM BH CMOXETE WUCIIOJIB3OBATH SQL, BH IOJIXHEL
IIOHATBE UTO Takoe peJyiaUMOHHEE O0as3bl NaHHBIX. B 2ToM IJjlaBe, MBE 3TO OOBAC-—
HYM, W IIOKaXeM HACKOJIbKO peJialuMOHHBEe Oas3bl OaHHBIX I10JIe3HEI. Mel He OyneM
obcyxnmaThk SQL MMEHHO 3IeChb, W E€CJM BH yXe 3HaeTe 3TU INOHATKSA IOOBOJIBHO
XOPOWO, BH MOXETe NPOCTO MNPONYyCTUTHL 3Ty IJlaBy. B JmoboM ciydae, BEL
IOOJDXKHEL PACCMOTPETH TPpU TabOJMIE KOTOPHE NPEeIOCTAaBJAITCH UM OOBACHSAKTCS B
KOHIle TJIaBbl; OHM CTaHYyT OCHOBOM HallMX IIPUMEPOB B BTOM KHUTe. Bropas
xonmsa H5Tux Tabnamu Haxomurcsa llpuinoxeHunr E, M Ml peKOMeHIOyeM CKONMPOBAThb
UX 09 ynobCcTBa CCBUIKM K HUM.

UTO TAKOE - PEJIALIVOHHASA BA3A JAHHHX?

PemaumroHHasa 6a3a OaHHBIX — B3TO TeJIO CBSA3aHHOM MHOOPMalUuM, COXPaHsaeMoMu
B IBYMEPHBEIX Tabiuuax. HanoMmHaeT aIpecCHyl MM TeJleQOHHYK KHUTY. B KHU-
re uMMeeTcd OOJiblIOe KOJIMUECTBO BXOIOB, KaXIb M3 KOTOPEX COOTBETCTBYET
olpeneJleHOV OCOOeHHOCTM. IOJsg KaxIOoM Tako¥ OCOOeHHOCTM, MOXeT OHTb HeC-—
KOJIBKO He3aBUCUVIMBIX @paI‘MeHTOB IJaHHBIX, Hanpmmep M4, Teﬂe(i)OHHbIﬁ HOMep,
u ampec. I[IpeamnojioxmM, YTO BH JOJIKHEI COOPMATHUPOBATH 5Ty AIPECHYK KHUTY
B BMIe TabOJMUE CO CTpokKaMu M cTojbuamMu. Kaxmas cTpoka ( HasbBaeMmas
Takxe 3alMchbio ) OyIOeT COOTBETCTBOBATH OIPeleJIEHHOM OCOOEHHOCTM; KaXIBM
cronben OymeT COImepXaThb 3HAUEHMEe IJIS KaxXIOoTOo Tulla NaHHHX — MMEeHU, Te-
JeboHHOTO HOMEpa, M alpeca MNPeICTaBJISEeMOI'O B KaxXIOM CTPOKe. AIpecHas
KHMT'a MOIJla OBl BHIITJIANETH CJEOyIUM OBpa30oM:

VMma Tenepon Anpec
Gerry Farish ( 415)365-8775 127 Primrose Ave.,SF
Celia Brock ( 707)874-3553 246 #3rd St., Sonoma
Yves Grillet ( 762)976-3665 778 Modernas,Barcelona

To YTO BB [NOJYUYMJIM HABJIS€TCH OCHOBOM PEeJISLUMOHHOM Oase INaHHHEX Kak U
OBLIO ONpelleJlIeHO B Hauajle BTOT0 OOCYXIeHMs — a MMEHHO, IBYMEepHOM (CcTpo-
xa ¥ crojsbel ) Tabnauuey mHbOopmaumm. OIHAKO, PeJIALUMOHHBEIE Oasbl IaHHBEIX
PeOKo cocToAT M3 onHOM Tabmamuel. Takas Tabiauila MeHblle dueM ¢alisoeas CUC—
TeMa. Co3IOaB HECKOJIBKO TabJjul] B3aMMOCBS3aHHOM MHOOpMAlLUM, BE CMOXeTe
BEIIIOJIHUTE OOJiee CJIOXHBIE M MOUIHEIE Ollepaury C BallMMM ITaHHEMM. MOmMHOCTB
Basb  ITAHHHX SBaBUCUT OT CBA3M KOTOPYK BEl MOXETE CO3IaTh Mexny dparMeH-
TaMy MHbOoOpMalUUM, a He OT camMoro ¢parMeHTa MHOOpMaLUM.

CBSABHBAHUE OIHOM TABJIMIH C IPYI'OM



[Io3BOJIBTE HaM MCIOJIB30BATH IIPMMEP Halley aIpeCHOM KHUIM YTOOBl HadaThb
obcyxIneHye ©Oasel OAaHHEIX KOTOPAas MOXET pPeaJIbHO MCIIOJIb30BATbCA B IeJIOBOMU

cuTyauumn. l[IpenrlojioXyM, UYUTO [NEePCOHAaXM B Hallel HepBoM Tabiuie ( alpeCHOM
KHUTY ) - BTO MNalLUMEeHTH OOJbHUIE. B mpyrou Tabjamile, Mu MOTJM OB 3aloM-—
HUTb IOIOJIHUTEJIbHYI MHOoOpMauMio 060 3TuX nauueHTax. CTosbusl BTOpOoM Tab-

JIMUBEL MOTJIM OBl OBITH I[IOMeuUeHHE Kak llaumenT, HoxkTop, CTpaxoska, M BajmaHc.

[MaumeHt JoxkTop CrpaxoBka Bamnnauc
Farish Drume B.C./B.S. $272.99
Grillet Halben None $44. 76
Brock Halben Health, Inc. $9077.47

MHOTO MOWHEIX (QYHKLIMM MOXHO BEHIIOJIHMTL M3BJeKad MHOOpMALMIO U3 DTUX
Tad®JKll COIJIACHO YyKasaHHBIM [lapaMeTpaM, OCODeHHO Korzga »9STU IapaMeTpH
BKJIIOUAIT B ceba odparMeHTH MHOOPMAalLMM CB3aHHBIE B Pas3JIMUHBEIX TabJjmiax
Opyr C mpyroM. Hanpumep, BO3bMEM - HOOKTOPOB. Illpemnosioxum nokTop Halben
3axoTeJl NOJIyUUThb HOoMepa TellehDOHOB BCEeX CBOMUX [IALUUEHTOB. UYTOOH WU3BJIEUb
3Ty MHOoOpMaLMio, OH MOI OB CBA3aTb Tabjauily C HoOMepaMmMu TejlehOHOB HNalLMeH—
TOB ( 1o azpecHOM kHuIe ) C Tabiulel koTopasd OB yKas3bBalla, Kakom mu3
IaLUMEeHTOB - €ro. XOTd, B BTOM IIPOCTOM IIpMMepe, OH MOT OB HepXaTb 3TO B
TOJIOBE WU Cpal3y I[oJyyaThb HoMepa TejiebpoHOB naumeHToB Grillet m Brock,
oOTU TaGJ'H/H_U:I MOT'YyT GI:ITI: CJIJIMILIKOM GOJ'H:HH/IMM VI CJIMILIKOM CJIOXHBIMM . Hpor'paMMm
PeyISUMOHHOM ©0ase  HOaHHEIX paspabaThHBalMCh IOJIS TOI'O UTOOH oOpabaTHBaTh
BoJsiblle ¥ CJIOXHBEIE COBOKYIIHOCTM IaHHBEIX TAaKOIT'O TuIla, UYTO OUEBUIOHO SBJIS—
eTcsa ©OoJjilee YHMBEPCAJIbHEIM METOIOM B IeJIOBOM Mupe. Jaxe ecynu Ovl Dasza
IOAHHBIX OOJIBHMLEI COIepXaJla COTHM MJM TEICAYM MMEH - KakK 2TO BEepPOSTHO U
OrlBaeT Ha [OpakKTuMke - OOHa KoMaHIa SQL morjia Ov BHIZATH HokTopy Halben
vHbpopMaLMi0O B KOTOPOM OH HYXIAJICS [IOUTM HEMeIJIEHHO.

[IOPAIOK CTPOK ITPOM3BOJIEH

UTOoOB NMONOEPXMBATH MaKCUMMAaJIbHYI I'MOKOCTL, CTPOKM TabJMlEl, IO olIpene-
JIeHUI0, He IOJIXHEl HaxXOIMTbCS HM B KaKOM olpeleJieHHOM nopsaike. C »sToN
TOUYKM 3PEHMS, B 2TOM CTpykTypa Oas3bl HaHHEX OTJMYaeTCsd OT Hallel ampec-—
HOJM KHUIM. BXOHO B aIpeCHY KHUITY OOBUHO yHOpAaIouMBaeTCHd B aJlOaBMUTHOM
nopsanke. B cucremMax C peNldUMOHHOM 0asz30M HAaHHEIX, MMEEeTCs OIHa MOolHAadg
BOBMOXHOCTEL IJIS IIOJIb30BATEM — 2TO CIOCODOHOCTHL YHNOPSOOUMBATE MHOOPMALMIO
TakK YTOOBl OHM MOIJIM BOCCTaHAaBJMBATE €e€.

PaccMmoTpmM BTOPYK Tabmiuly. JMHOTma BaM HeoOxonmMoO BMIOEThE 3Ty MHOOpPMa-—
UM YHOPSOOYeHHOV B and@aBMTHOM NOpAIKe IO MMeHaM, MHOI'Ia B BO3pacTailo-—
meM WJIn y@I:;IBaIOLL[eM Inopdngxke, a MHoOr'ga CI‘pyHHMpOBaHHOﬁ 10 OTHOIEHMIO K Ka-—
KOMy-HMOYyIOb INOKTOPY. HajoxeHue nopsanka Habopa B CTpokax OyIeT CTaJlku-—
BaTbCsA CO CIOCOODOHOCTBK 3aKasuMKa M3MEHAThH eI'0, I[IO03TOMY CTPOKM Bcerma
paccMaTpuBanTCa Kak HeylnopsaIodeHHbBe. IIo »TOM NpUUMHE, BE HE MOXEeTe
OpoCcTO ckKaszaThb:" Mel XOTHMM IIOCMOTPETH MNATYI CTPOKYy Tabiuuel. " IlpeHebOpe-
rad NOpPAOKOM B KOTOPOM IOaHHEE BBOIMIIMCH MJM JIOOBM IPYIVMM KPUTEPUEM, MHI
onpemeyuM, He Ty CTPOKY, XOTH OHa U OynmeT ngaroy¥. CTpokM TabiamuUbEl KOTO-—
PEE paccMaTpMBaTCH, He OyOyT B KakoM-JMOO OINpenesiIeHHOM I[IOCJIeHOBaTEJIb—
HOCTH.

VIEHTUOVKALINA CTPOK ( IIEPBMYHHE KIJIOUNM )

[Io TuM ¥ OPYI'MM [OPMUMHAM, BH IOOJDKHE MMEeThH CTOJiOel, B Bawey Tabmiuie
KOTOPEIM OBl YHMKAJIbHO MOEHTUOMUMPOBAJ KaXIyld CTPOKYy. OOBUHO, 3TOT CTOJI-—



fel CcoIepXuT HOMep - HallpMMep, HOMep IlalMeHTa Ha3HadaeMbl KaxIoMy Ia-—
IMEeHTY . KOHGHHO, BBl MOTJIM OBl MCIIOJIB30BATH WMMS IIauMeHTOB, HO BO3MOXHO
YTO MMEEeTCS HeCKOJIbkO Mary Smiths; m B sTOM ciyuae, BH He OyIeTe MMETH
IOpyroro crnocofa dYToOH OTAMUMTL STMX [NalMEeHTOB IPyTr OT IpyTra.

BoT nmouemMy HOMepa Tak HeoOxXonumel. TakKoM YHMKAJIbHBEIM cTojibel ( MM yHM—
KajlbHasa Tpynna CTOJOLOB ), MCIOJb3yeMBll YTOOE MOSHTUPULMPOBATE KaAXIYIO
CTPOKY M XPaHEHUTb BCe CTPOKM OTHEJIbHO, HAa3HBAlTCA - [NePBUUHBMM KJIOUYa-—
MM TaOJIMLEL.

[lepBUYHEIE KJIOUM TaOJMLE BaXHBI BJIEMEHT B CTPYKType Oas3e OaHHHX. OHM
- OCHOBAa Balley CUCTeMH 3anmcu B Ganj; ¥ koT'Da BBl XOTUTE HaUTKM oIpene-
JIEHHYI CTPOKY B Tabjimuile, BH CCHJIaeTeChb K BTOMy II€pPBUUYHOMY Kioudy. Kpowme
TOT'O, IIEPBUMUYHEBIE KIJIIOYM TAPaHTUPYKT, dYTO BallMM HOaHHBEIE MMEKT OIIpedeJISHHYIO
LIeJIOCTHOCTb . ECHAM MNepBMUHHM KJIOY NPaBMIJIBHO MCIOJIB3YETCSa M NOIIepXMBa-—
eTcs, BH OyIeTe 3HAThb YTO HET IYyCTEIX CTPOK TabJaMLE M YUTO KaxIas CTpoka
OTIMYaEeTCa OT JIOON IPYyToM CTPOkKM. Mel OydeM oOOCyXOaThb KJIOYM M Jajlee
KOT'Ia IOTOBOPMM OTHOCMUTEJIbHO CIPaBOUYHOM LEeJIOCTHOCTM B I['aBe 19.

CTOJIBLIE MMEHVYIOTCA UV HYMEPYIOTCHA

B oTjiuume OT CTPOK, CTOJOUE Tabjamuiel ( TakxXe Ha3bBIBaeMee II0JIAMU ) yIIopsS-—
oouyBanTCa ¥ MMeHylTca. TakuM obpas3oM, B HameMy Tabiule ampeCHOM KHUTH,
BO3MOXHO ykaszaTb Ha " azpec crtosbua " wmim Ha " crombeu 3 ". KoHeuHO,
5TO OBHAUaeT UTO KaXABM CTOoJIOel] MaHHOM TalJMLb JOJIKEH MMEeTb YHMKAJIbHOE
VMsA 4TOOH M30eXaThb HEOIHO3HAUHOCTM. Jlyulle BCETO €CJIM DTM MMEHAa YKas3bl—
BalT Ha CcoOmepXaHue I[OJId. B TUIOBHX Tabiamlax 2TOM KHUIM, Mb OyIoeM MKC-—
[IOJIb30BATh TakKMe COKpalleHUs IJid MMeHM cTojiflla, Kak chname OJjsg MMEeHM 3a-
kal3uuka, ¥ odate nysa maTe nopsanka. Mel Takxe OanOuM KaXZoM Tabiuie Jnd-—
HBEIMI UMCJIOBOM HOMep cTojiflla B KadyeCTBe I[IePBMYHOTO KJjoda. Clelyiommy pas-—
ney OymeT OOBACHSATH 3TM TabJIMUEL M MX KJOUM OoJjiee NOIPOOHO.

Tabmauuer 1.1, 1.2, wm 1.3 COCTaBJAOT PEeJSALUMOHHYH 0asy NaHHHEX KOTOpas
ABJIAeTCHd MMHMMaJIbHO HOCTaTOHHOﬁ yTOOBl JIETKO €e OTCJIeXMnMBaTh, )Z8 JocTa—
TOYHO IIOJIHOV, UTOOH WJIJIOCTPUPOBATH IJIABHEE [IOHATUSA UM NPaKTUKY MUCIIOJb-—
30BaHMAa SQL.

STy Tabnuubl HalledaTaHBl B BTOM IJlaBe a Takxe B IllpuinoxeHuum E. Tak kak
OHM OyIyT MCIOJIbE30BATBCH OJIS MIJIOCTPMPOBAHUSA PABJIMUHEIX OCOOEHHOCTEM
SQL 10 BCeM »2TOM KHUTEe, MH PEKOMeHIyeM UTOOBl BH CKONMPOBaM UX, IJAg
yoobCcTBa CCBUIKM K HMM.

Bel MOTUIM yXe OOpaTUThH BHMMaHME UTO IIEPBEM CTOJOEel] KaXIoM TabJMis CO-—
OepXUT HOMepa 4YbM 3HAUEHMS pas3IMUHBL OJIS KaxXIOoM CTpokM. Kak BE HaBepHOE

" NIpenrioJioxXmiin, OTO — II€PBMYHEBE KJIIOUU Tabamii . HeKOTOpHe n3 STUX HOMe-—
POB TakXe IIOKa3aHEl B crToJybuax OPpYyIrmx Tabsmil . B »TOM HeT HMUETO HEBEP-—
HOTO. OHM I1I0a3bEBAal0T CBA3b MeXIOy CTPOKaAMM KOTOPEIE MCIIOJIB3YIT 3HaAYeHNMEe

IIPMHMMaeMoe M3 IepBMYHOI'O KJIIoWa, UM CTPpOKaMM TI'Ie 3TO 3HadYeHMe UCIIOJIBE3Yy-—
€TC4d B CaMOM II€PBMYHOM KIJIKOUE.

Tabmamua 1.1: [IponaBLE
SNUM SNAME CITY COMM
1001 Peel London .12
1002 Serres San Jose .13

1004 Motika London 11



1007 Rifkin Barcelona .15

1003 Axelrod New York .10
Tabavua 1.2: BaKasumKu
CNUM \ CNAME | CITY | RATING | SNUM
——————— |-—— ] | | =
2001 | Hoffman | London | 100 | 1001
2002 | Giovanni | Rome | 200 | 1003
2003 | Liu | SanJose | 200 | 1002
2004 \ Grass | Berlin | 300 | 1002
2006 \ Clemens | London | 100 | 1001
2008 \ Cisneros | SanJose | 300 | 1007
2007 \ Pereira | Rome \ 100 | 1004
Tabmamua 1.3: INopsanku
ONUM \ AMT \ ODATE | CNUM | SNUM
——————— ] B i It
3001 \ 18.69 | 10/03/1990 | 2008 | 1007
3003 | 767.19 | 10/03/1990 | 2001 | 1001
3002 \ 1900.10 \ 10/03/1990 | 2007 | 1004
3005 | 5160.45 | 10/03/1990 | 2003 | 1002
3006 | 1098.16 | 10/03/1990 | 2008 | 1007
3009 | 1713.23 | 10/04/1990 | 2002 | 1003
3007 \ 75.75 | 10/04/1990 | 2004 | 1002
3008 |  4723.00 \ 10/05/1990 | 2006 | 1001
3010 | 1309.95 | 10/06/1990 | 2004 | 1002
3011 \ 9891.88 \ 10/06/1990 | 2006 | 1001

Hanpumep, noJjie snum B Tabnulle 3aka3dMKOB yKas3bBaeT, KaKOMy OpOHaBLy
HasHauUeH HOaHHBIM sBakas3uuk. HoMep mnojigd snum cBS3aH C Tabauuey IIpomaBLOEB,
kKoTOpasa maeT mMHbopMaumio o6 »TuMxX NpomaBuax. OueBMIHO, UYTO NpOoIaBell KO-
TOPOMY HA3HAUEHH 3aKasl34UMKM IOOJDKEH YyXe CYIEeCTBOBATHL — TO €CThb, SBHAUeHUE
snum M3 TabJIMLBE 3aka3dYMKOB OOJDKHO Takxe OBITH [IpencTaBJIeHO B TabJjauie
[lpomaBuor. Ecam »TO Tak, TO I'OBOpPAT, YTO " cCcUCTeMa HaXOIUTCHA B COCTOSA-
HMM CHPaBOYHOM LieJIOCTHOCTHM ".

SToT BHBOL OyneT OoJjiee HOJHO U QopMalibHO OOBAcHeH B I'ylaBe 19.

[NPVMEYAHVE: 3Tm Tpu NOpencTaBJIeHEIX TabJule B TEeKCTEe MMEKT PYyCCKHUEe
mMeHa - IlpomaeBuLoB, 3aka34MkKOB U llopankoe, M pajiee OyOoyT YIOMMHATBCH
VIMEHHO INIOJ DB3TMMM MMeHaMmM. JViMeHa JOBX OPYyTIMX IPMMEHSEMBIX B KHUITe Tab-
Jaul, OyOyT HaNMCAaHEl O aHTJMMCKM YWTO OBl OTJIMYAaTh MX OT HammMx ©Oa30BHX
Tabaul >Toy Oasbl HaHHBIX. KpoMe TOro B LeJsAxX OIOHO3HAWHOCTM, MMeHa 3a-
Ka34YMKOB, MNpoInaBLOB, CucTeMHHX KaTajloToB a Takxe IIOoJIeM B TEeKCTe, TakKxe
OyOoyT IaHbl Ha JIATHHU.

TabamLel NPMBEIEHH Kak HNPMMEp K I[NOXOXEeM CUTyaluuM B pPeajibHOM XM3HU,
KOoI'Za Bhl OyOeTe MCHOJNIB30BaTh SQL WTOOB CJIeOMTh 3a IOponabllaMu, UMX 3a-
KasduMKaMy, U NopsalKaMM 3aKas3uMKOB. JlaBaliTe PAaCCMOTPMM 3T TPpU TaOJMLE
¥ 3Ha4YeHMA UX IOJIEM.

30ecep noxkas3aHe CcToJOusl Tabmmuer 1.1



[IOJIE COIEPXAHNE

snum YVHUKAJbHEY HOMEep Ha3HAUeHHBM KaxXIOoMy IpoIaBLly
( " HOMep cryxamero " ).

sname VIMs HOpoXaBlia.

city PacrnojioxeHme npoxasla ( roponm ).

comm KOMMCCHMOHHEE IIPOHNaBLOB B IeCATUUHOM GopMme.

Tabauua 1.2 COmepXUT Clenylmye CTOJIOLE:

[IOJIE COIEPXAHUE

cnum yHMKaJ'H:HI:Iﬁ HOMEP Hal3HaUeHHBIN KaXIgoMy 3aKa34YUuKY.

cname UMsS 3akKaszuyKa.

city pacrnojioxeHre 3akasduka ( ropomn ) .

rating KOI yKas3HBanIEI'0 YPOBEHbL MNPEeANOuTeHMs HOaHHOTO 3aKasuuka

nepen npyrumm. BoJjiee BBICOKMM HOMeEP yKas3hBaklT Ha OoJibliee
npennouyreHue ( PEUTUHT ) .

snum HOMEp IpoIaBlla HABHAYUEHHOT'O B3TOMYy 3aKa3uUKy
( m3 Tabauuel [IpomaBLOB )

N mMmenTCca cTosbuel B Tabmmuue 1.3:

[IOJIE COIOEPXAHUE
onum YVHUKAaJIbHEM HOMEP IaHHBM KaXIOMy IPMOOPETEHMIO.
amt 3Ha4YeHMe CYyMMH NpMoOpeTeHMM.
odate naTa npuobpeTeHUsd.
cnum HOMEP 3akasuMkKa Oejanmero nprobpeTeHMue
( M3 Tabamib 3aKa3uUMKOB ) .
snum HOMEep IpoIaBlla NpoJawlero npuobpeTeHMre

( m3 Tabmauuel [IpOHOaBLOB) .

=========== PERJ)ME ============

Teneppb BH 3HaeTe UTO Takoe pejdaumoHHas 0asa IOaHHBIX, [IOHATHME, KOTOopoe
3BYYUT CJIOXHEE UYeM eCTb Ha CaMOM Hejie. BH TakxXe M3YyUuJM HEeKOTOpee OQyH-—
OaMeHTaJIbHEIE [PMHUMUIE OTHOCUTEJIBHO TOT'O, KakK CcIeJjlaHbl TabJMUE - KakK pa-
OoTanT CTPOKM M CTOJIOLE, KaK [IepPBUUYHEE KJIOUM OTJMUYAKT CTPOKM OpyTra
opyra, ¥ Kak CTOJIOLB MOT'YT CCHJIATBCS K SBHAUEHMAM B OPYI'MX CTOJOLAaxX.

Bel MOHANIM YUTO 3BalMCh B3TO CHMHOHMM CTPOKM, M UWTO IIOJIe DBTO CUHOHUM
crojyibua. Ob6a TepMMHa BCTpedanTCcd B oOcyxneHuM SQL, u MBI OyIeM MCIIOJb-—
30BaTh MX B PABHOM CTEIEeHM B D2TOM KHUTE.

Bel Tenepb 3HAKOMHE C TabiauiaMy NpUMMEpoB. KpaTkue M OPOCTHE , OHM CIIO—
COBHEI [MOKa3aTh OOJBIMHCTBO OCOOEHHOCTEeM S3BKa, Kak BH 3T0 yBuauTe B
HEKOTOPHIX CJIy4dasx, Mu OyIeM MCIOJIB30BaTh OPyIMe TabJMUE MM [1OCTYJIAaTE

HEKOTOPEIX Pa3JIMYHBIX OAHHBEIX B OOHOM M3 B3TUX Tabjauu 4UToOB IOKaA3aThb BaM
HEKOTOPEIE IOpyI'Me BO3MOXHOCTU.

Teneppb BH TI'OTOBH k yIJlyOJieHMI0O B SQL camocTosaTeJbHO. Clenywouas IJlaBa
mDacT BaM OBICTPEIM NPOCMOTP fS3BKa, M IacT BaM MHOOpMALMI, KOTOpasd IIOMO-—
xeT BaM ccelaTbCcda K yXe NPOMIOEHHEIM MecTaM.
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. Kaxoe nose Tabiamuel 3akKa34dMKOB ABJIAETCSH INEPBUYHBEIM KJIOWOM 2

Uro saBigeTcsa cTojJbuoMmM 4 M3 TabaMUBEl 3aKa3uMKOB ?

Kaxk nmo mpyromy HaszeBaeTcsa cTpoka? Cronben?

. IloueMy BBl MOXEeT He 3alpallMBaTb IOJiS [NPOCMOTpPpAa IIepBble HNATb CTPOK
TaOIMLEL?

W N

( Cm. [Ipunoxenue A 11t OTBETOB. )

2. SQL : OB30P.

STA TJIABA IIO3AKOMUT BAC CO CTPYKTYPOM SQL s3HKa a Takke C onpenesyieH-
HEIMM OOWMMM BEIBOIAMM, TaKMMM KakK TMII HAaHHBIX KOTOPEIE 3TU MOJIA MOTYT CO-—
IOepXaTb UM HEKOTOpPHEe O00JlaCTM HEOOHO3HAYHOCTEM KOTOPEE CymeCTBYIT B SQL.
OHa nepHa3HadeHa oOeclneduuThb CBA3b C 0OoJjlee KOHKPETHOM UuHbopmaumelM B
nocyenyomMx TJlaBax. Be He OOJDKHEI 3alOMMHATBE KaXOyl HOOPOOHOCTE YIIOMS-—
HYyTyl0 B 2TOM rjaBe. KpaTxkuli o030p OpelcTaBJjieH 3O0eCcb B OIHOM yIODHO
pasMmemeHoy ob6JjacTy, MHOTME NOIOPOOHOCTM KOTOPOM BE MOXETE MMETb UTOOH B
IIoCcJyienCTBMM CCBUJIATBCHA K HMM IIO Mepe OBJIaIE€HMA HA3BIKOM. MBI IOMECTUJIM BCe
3TO B HAYaJI0O KHUI'M UYTOOB OPMEHTMPOBATH BacC Ha MMp SQL 6e3 yHNpOoleHHOI'O
nomxoma k ero mnpobjeMaM M B TOXe BpeMd OaTb BaM HOPMBEUYHBEIE B OyOylleM
MecCTa IOJI4d CCBUIKM K HMM KOI'Iola Y Bac nosaepsarcsa BOIIPOCEHI. 3TOoT MaTepmas MO-—
XeT cTaThk 0OoJjiee IOHSTHBEM KOT'oa MBI nepeﬁneM K OIIMCaHUMIO KOHKPETHEIX KO-
MaHn SQL, HauMHaIMXCS C IJaBe 3.

=———————— KAK PABOTAET SQL? ==========

SQL 3TO H43BIK OPMEHTUPOBAHHEI CIIelUMaJIbHO Ha peJIgUMOHHBIe Oasbl  IaHHBIX .
OH yCTpaHfAeT MHOTO pPabOTE KOTOPYI BH INOJDKHEL OBUJIM OBl CHOeJlaThb e€CJM OBl BB

MCIOJIb30BAaJIM YHMBEPCAJIbHEI S3HK OIpoI'paMMuMpoBaHmsa, HanopMmep C. UToOH
cbopMMpOBaTE PEeNALMOHHYID 0asy IOaHHEX Ha C, BaM HeoOXoImmMmo OBLJIO OBl Ha-—
YaTk C CaMOI'O Hadajla. BH OOJIXHE ObBIM OB ONPEelesiMTh OOBEKT — Has3bBaeMbI

Tabauuer KoTopas MoIJla OB pacTy 4YTOOB MMEeTb Ji0OOe UYMCJIO CTPOK, a 3aTeM
co3ImaBaThb I[IOCTEIIEHHO MpPOolelyphl OJiS IIOMelleHMS 3HaUeHUM B Hee U U3BJledue-—

HMS U3 HUX. BEciau OB BH 3axX0OTeJIM HaWTU HEKOTOPBIE OIpelleJIeHHEE CTPOKM,
BaM HeOOXonmuMMO ObBLJIO OBl BEIIIOJIHMTE [0 WaraM OPOoLenypy, NOJOOHYI Clenyi-—
mem :

1. PaccMOTpMTE CTPOKY TabJIMIEL.

2. BHIOJHUTE TNPOBEPKY — ABJAETCH JIM 3Ta CTPOKa OIHOM M3 CTPOK KOTO-
radga BaM HYXHa.

3. Ecau »TO Tak, COXpPaHUTe ee Tae-HUOyOb INoka BCA Tabiuua He OyneT
IpOBEpPEHA.

4. TlpoBepbTe MMEITCsH JIM OPyTMe CTPOKM B Tabiuie.

5. Ecnu mmMmenTCHa, BO3BpPaTUTECh Ha mwar 1.

6. Eciu crpox OoJjyblmie HeT, BHIBECTM BCE 3HAUEHMS COXPAaHEHHHEe B mare 3.

( KoneuHo, 3TO He dbakTuueckuy Habop C KOMaHI, a TOJBbKO JIOTMKa WaIoB
KOTOPHEIE INOJIXHEl ObBIM OBl OBITH BKJIOUEHEl B peajlbHyl NporpamMMmy. ) SQL CakOo-



HOMUT BaM Bce »To. Komannel B SQL mMoryT paboTaTb CO BCeMM I'pylnaMu Tadb-
JIML, KakK C eIOMHBEIM OOBEKTOM M MOT'yT obpabaTeHBaThb JiloOOe KOJIMUEeCTBO MHOOP-—
MaluUM MBBJIEUEHHOM MM [IOJIYYeHHOM M3 UX, B BMIE €OMHOI'O MOIYJLd.

UTO IEJIAET ANST ?

Kax MEl yXe pacckaseBaJM B BBemeHunr, cTaHmapT SQL omnpemesdgeTcsa C 10—
Mombio konma ANSIT (AMepukaHckMy HaumonHamnbHbBM MHCTHUTYT CTAaHOAPTOBR ) . SQL
He ms3obperasica ANSI. 39To mno cymecTpy muzobpereHme IBM. Ho mpyrme KoMIa-
HuM nomxeaTuim SQL cpasy Xe, [0 KkpaMHel Mepe onmHa komnaHusa (Oracle)
oTbuyia y IBM mpaBO Ha PBIHOUHY Npolaxy SQL NponyKTOB.

[locyie TOTrO Kak MNOABMJIICA PALN KOHKypUpyoIMxX nOporpamm SQL Ha peHKe, AN-
ST omnpezmenmyi CTAaHOAPT K KOTOPOMY OHM IOJIXKHEL OBITh [PMBEHOEHH (onpenene-
HYE TaKMxX CTaHIapTOB U aBjgeTcsa oyHkumey ANSI ).

OmHakKO IMOCJIe 2TOI'0, NOABUIINMCH HEKOTOPEE NpoOJjieMbl. BO3HUMKIM OHM B pe-—
3yJibTaTe CcTaHmapTuslauuy ANSIT BBMIE HEKOTOPHIX OTpaHMueHMM. Tak kak He
Bcerma ANSI omnpenesdeT TO UTO ABJIAeTCsa HauboJiee IIOJIE3HBEIM, TO NPOI'PaMMEL
OBEITATCSA COOTBETCTBOBATE CTaHOapTy ANSI He NO3BOJIAA eMy OI'PaHMUMBATH
¥X CJMIKOM CMJIBHO. 3TO, B CBOK OuUuepelb, BeIOeT K CJy4YalHBEM HeCOIJlaCo-—
BaHHOCTAM. IllporpamMMmel Baz aHHBIX OObUHO naioT ANSI SQL OONOJIHMTEJIbHEE
OCODEHHOCTM M dYaCTO OCJabjgnT MHOTME OTPpaHMdYeHud M3 OOJbUMHCTBA U3
HUX .

CrnenmoBaTeJibHO, obOmme paszHOBMIHOCTM ANSI OyOyT TakXe PacCMOTPEHE. XO-—
TA MbBl OUEBMIHO He CMOXeM OOBATh KaxXIoe MCKIIIUEHMEe MM Pas3HOBUIHOCTLb,
yOadHbBle MIOEM MMEKT TEeHIEHLMI K BHEIPEHMIO M MCIOJIB30BAHMI B  Pas3JIMUHEX
nporpaMMax Jaxe KoI'la OHM He oNpenejieHsl cTaHmapTom ANSI.

ANSI - »TO BMEI MMHMMAJIBHOT'O CTaHIapTa M BH MOXeTe nOejiaThb OOoJiblle UYeM
OH IIO3BOJIAET, XOTA M IOOJIKHBEL BBIIIOJIHATE €I'0 yKas3aHMs [IPM BEIIOJIHEHUM 3a-—
I0ad KOTOPEIE OH OlIpenesiseT.

VHTEPAKTVBHHM ¥ BJIOXEHHBM SOL

MmenoTcsa nBa SQL: VMHTepaKTUBHEM U BJlOXeHHBV. BojblelM udacThbio, obe dop-
MBI paboTamnT OOMHAKOBO, HO MCIHOJb3YITCS PasjMUHO. VHTepakTMBHEL SQL mc-—
nonb3yercsa g GYyHKUMOHMPOBaHMS HENOCPEeICTBEHHO B 0ase HOaHHBEIX UTOOH

NPOM3BOIOUTE BEBOJ IJIA MCIOJB30BAHMA €r0 3akKas3dMKOM. B sTom dopme SQL,
KOoI'Da BE BBeIeTe KOMaHIy, OHa ceMdac Xe BHIIOJIHUTCS UM BE CMOXeTe YyBU-
IOeTh BEIBOJX (ecyiM OH BoOOUE IIOJIYyUMTCS) - HeMeIJIeHHO.

BioxeHHBM SQL coCcTOMT M3 KOMaHZ SQL NOMEUEHHBIX BHYTPM HpOoTpaMM, KO-

TOpble OOBIYWHO HAaIMCAaHEl Ha HEKOTOPOM IOpyToM g3blke (Tuna KOBOJIA mnm Ilac-
Kans) .

3TO @meJjlaeT 3TUM NpoTpaMMbl OoJjiee MOWHBIMM M 30dexkTmBHEM. OIHAKO, IOINYyC—
Kag 2TU G3bIKM, [IPUXOIUTCS MMETh IeJIO C CTPYKTypoM SQL M CcTujeM ylIpaB-—
JIeHUsS HOAaHHBIX KOTOPHEM TpebyeT HEeKOTOPHX PpacCULIMPeHUM K MHTEePaKTUBHOMY
SQL. Ilepemaua SQL xoMaHI BO BJIOXeHHEM SQL aBjsgeTcd BbeODaBaeMoM ("passed
off") @mnsa nmepeMeHHBX WM [IapaMeTPOB MCIIOJIb3YEMEIX MNPOTPaMMOM B KOTOPYIO
OHM OBIIM BJIOXEHEHI.

B sTOM KHUTE, ME OyIoeM npencTaBiaTb SQL B MHTEPakTUBHONM QopMe. CLfe)
OAacT HaM BO3MOXHOCTBb OOCYXIAaThb KOMaHIE M UX 20bekTel He 3ab0oTaChb O TOM
KakK OHM CBSB3aHE C IIOMOUBID MHTepderca C OpyTMMM S3EKaMM. VHTEepaKTUBHBIM
SQL - =70 dopma HamboJiee NOJIe3Has HeNporpaMMucTaM. Bce 4UTo BE y3HaeTe
OTHOCUTEJIBHO MHTEePakTUMBHOTO SQL B OCHOBHOM IIPMMEHMMO M K BJIOXEHHOMU
bopme. ViBMeHeHMS HeOOXOIMMEBIE IJIS MCIOJIB30BAaHMSA BJIOXEHHOM QOpPMBEl OyIyT
MCIIOJIbL30OBAHE B IIOCJIeIHEeM IJlaBe 2TOM KHUITMU.



CYBIIOOPASIEJIEHVA SQL

/I B MHTEepPaKTMBHOM M BO BJIOXeHHOM ¢opmax SQL, MMenTCHS MHOT'OUMCJIEHHBIE
yacTy, wiu cydbnompasmetieHMa. TakK Kak Bbl BEPOSATHO CTAJIKHETEChH C 3TOM
TEPMUHOJIOTMEN NpM dTeHuMM SQL, MBl DanOyM HEKOTOPHE [NOSCHEHUS.

K coxanenuno, O5TM TEPMMHBEl HE MCIOJIB3YKTCH IIOBCEMECTHO BO BCeX peajn-
3aumax. OHM nomuepkmpalTcda ANSITI M I[IOJIE3HBEI Ha KOHLEINTYAaJIbHOM YPOBHE, HO
BonpUMHCTBO SQL nporpaMM NPaKTUMUECKM He obpabaTeEBalnT MX OTHOEJIBHO, Tak
UTO OHM IO CYIEeCTBY CTAaHOBATCH QYyHKLMOHAJIBHEIMM KaTeropMaMM KoMaHI SQL.

DDL ( Aswelk OnpenesieHusa JaHHBEIX ) — Tak HasbpBaeMelM S3bplk OnmcaHmsa CXeMbl
B ANST, COCTOMT M3 KOMaHIT KOTOPBE CO3HAalT OOBEKTH ( TabJaMLE, MHIEKCH,
IPOCMOTPE, M Tak Jajiee ) B Dasze IaHHBIX.

DML (fI3plk MaHunynaupoBaHMsa JaHHBEIMM) - 3TO Habop KOMaHI KOTOphe Ollpe-
OeJIdiT Kakye 3HAUeHMsa NPenCcTaBJIeHBl B Tabiuiax B JI0OOM MOMEHT BPEMEHU.
DCD (sI3plk YnpaBJeHMusa JaHHEIMM) COCTOUT U3 CPeICTB KOTOPHE OIpelesisoT,
pPaspellnTh JIM [I0JIb30BATEJI0 BHIIOJIHATL OINpenesieHHBle IeMCTBUS UM HeT.

OHM gBJISIOTCS COCTaBHBEIMM yacTamMu DDL B ANSI. He 3abwBaniTe 2TU MMEHA.
3TO He pasJM4yHBEE HA3BKIY, a paszzesiel koMaHn SQL CrpyNnOMPOBAaHHEIX IO MX
byHKUMAM .

======== PABJIMUHHE THUIIE HOAHHEX ========

He BCe THNHE 3HAUEHUM KOTOPHE MOTYT BaHMMATL IIOJIA TabJaMUE — JIOTHUYECKU
OIMHAKOBHE. Hambosiee oueBUIOHOE pa3jiMuMe - MeXIy UMCJaMy ¥ TeKCTOM. BE
He MOXEeTe IIOMENATh UYMCcJia B aJIQaBUTHOM NOPSAOKE MM BEUMTATH OINHO MMS U3
opyroro. Tak KakK CHUCTEMH C PeJISLUMOHHOM 0asz0l MaHHEIX 0a3uUpylTCs Ha CBI-
3ax Mexny dparMeHTaMy MHOOpMAlLMM, Pas3JIMUHBEIE TUIMHE IaHHBX IOJDKHEI TTOHSTHO
OTIMYATLCSA IOpyTa OT Opyra, TakK 4YTOOB COOTBETCTBYWIME NIPOLECCH M CpabB-—
HEHUS. MOTJIM OBTH B HMX BHIIOJIHEHEH.

B SQL, 5TO OmejaeTcsa C [IOMOWBIK HAa3HAYEHMA KaXIOMy IIOJI0 — THUINa IaHHHX
KOTOPHM yKaashBaeT Ha TUI 3HAadYEeHUs KOTOPOE STO MOoJie MOXeT COHepXaTh.
Bce 3HaueHMsa B HAHHOM IIOJIe IOOJIKHE MMETBb OINMHAKOBEI THN. B Tabnmuue 3a-
Kas34YMKOB, HaNpMUMep, chame M City - cozmepxaT CTPOKM TEKCTa IJisS OLEeHKM,
snum, ¥ Cnum - 3TO yXe& HoMepa. Ilo 3ToM NpuuYMHe, BBl He MOXEeTe BBECTU
3HadeHre Highest (Hameeicumit) mnm 3HadeHue None (Hukakoy) B nojie rating,
KOTOPOE MMEET UYMCJIOBOM TMII HOAaHHBIX. OTO OTPaHMUYEHMEe yHOadHO, TaK KakK OHO
HajlaraeT HEKOTOPYyK CTPYKTYPHOCTBb Ha BallM HaHHEIE. Bel wacTo OyneTe cpaB-
HMBaATb HEKOTOPEHE MJIM BCe BHAaueHMs B HOAaHHOM IIOJle, IIO3TOMY BE MOXETe BHI—
IIOJIHATE IHOEeMCTBME TOJIbKO Ha OIpeleJIeHHBIX CTpOoKax a He Ha BCex. Be He
MOTUIM OBl CHEeJIaTh B3TOTO e€ClM OB 3HAUeHMA [OJIeM MMeJM CMENaHHBI TUI OaH-—
HEIX .

K coxaneHwun, olnpenejieHMe BTUX TUIOB IaHHBIX SBJISETCS OCHOBHOM 00—
JIACTBI0 B KOTOPOM OOJNBUMHCTBO KOMMEPUECKUX NporpaMM 0as HaHHBIX U OQMLM-—
aJbHBM CcTaHzmapT SQL, He Bcerma coBnamaioT. ANSI SQL cTaHZapT paclos3HaerT
TOJIBKO TEKCT M TUII HOMEpa, B TO BpeMda Kak OOJBUIMHCTBO KOMMEPUECKUX
nporpaMM MCIOJIb3YIRT OpyIr'Me ClelMajlbHBEE TUIIEL. Takme Kak, DATA (OIATA) u
TIME (BPEMA) - dakTHMUeCKM I[IOUTM CTaHIAPTHEE TUIH ( XOTS TOUHBIM QopMaT UX
MeHseTCcsa ). HekoTopwele NakeThH TakXe [NOOIEPXMBAT Takue TUIIB, KakK Halpu-—
Mep MONEY (JEHBI'M) m BINARY (IBOMYHHE) . (MONEY - »TO cHeumualJibHas CUCTe-
Ma MCUMCJIEHMS MCIOJIb3yeMas KoMIblTepaMmu. Bcsa mHbopMaursa B KOMIBITEpPE
nepenaeTcsa IOBOMYHEIMM YMCJIaMM M 3aTeM [NpeOoOpa30BHBAITCHA B IOPyI'Me CUCTEe-—
MBI, YUTO OB MBI MOIJIM JIETKO MCIIOJIB30BATH UX M IMNOHVMATH. )

ANSI onpenesiseT HECKOJIbBKO Pa3JIMUHEIX TUIIOB SBHAUEHUM uuced, pasamnums



MeXIOy KOTOPBIMM — OOBOJIBHO TOHKM M MHOI'IA MX IYyTaoT. Paspemwennsle ANSI
TUIIBL OAaHHBIX IIepeducJieHel B [IpuioxeHun B.

CJIOXHOCTB UYMCJIOBEIX TuNOB ANSI MOXHO, IO KpalHe) Mepe UYaCTUUHO, OOBAC—
HUTBE YCUJIMEM CIEeJIaThb BJIOXEHHBN SQL, COBMECTMMBEIM C PAOOM IPYTUX SA3HKOB.

IIBa Twmna umcesa ANSI , INTEGER (IEJIOE UYMCIIO) um DECIMAL (IECATNYHOE
UMCJIO) ( XOoTOphele MOXHO COKpamaTb kak INT m DEC, COOTBETCTBEHHO ), Oy-
OyT aleKBaTHBE IJIg HaAWMX LieJjiel, TakxXe Kak UM IJjig Uejel OOJbUMHCTBA NpakK-—
TUYECKMX OEJIOBHEIX I[PUKJIIAOHBIX IpoTrpaMM. EcTtecTBeHHO, uYuTo TUn LEJIOE MOXHO
npencrasuTh kak HECATUUYHOE UMCJIO koTOpoe He COIEepXMUT HMKAKuUX Uudp
crpaBa OT HOEeCATUUYHOM TOUKMU.

Tun nnsa Texkcra - CHAR ( wmim CHMMBOIJ ), KOTOPHEM OTHOCUTCH K CTpPOKe
TekcTa. Illone Tmna CHAR mMMeeT oOmNpemesyieHHYK IJIMHY, KOTOpad OlNpeneyideTcd
MaKCHMAJIBHEIM UYMCJIOM CMMBOJIOB KOTOPBIE MOTYT OBITH BBEIEHBEI B 3TO IIOJIE.
BoJibie BCEeTrO peaM3aluui TakXe MMEKT HEeCTaHIOAPTHBM TUIl Ha3bpBaeMeli VARC-
HAR (IIEPEMEHHOE UMCJIO CHMBOJIOB), KOTOPHIM SBJISETCHS TEKCTOBOM CTPOKOM KO-
TOpas MOXeT MMeThb JioOyl IOJIMHY OO ONPeleJIEHHOTO pealM3almuelr MaKCUMyMa
(oBruHO 254 cumBoJgia ). CHARACTER m VARCHAR 3HaueHMS BKJIKOUATCHS B OIOU-—
HOUHBIE KaBHYKM Kak "TexcT". Paznuume mMexny CHAR m VARCHAR B TOM, uTo
CHAR noJsrxeH pes3epBMPOBATH NOCTATOWHOE KOJIMYECTBO [NaMATM IOJId MaKCMMaJlb-—
HOM IJIMHEL CTPOKM, a VARCHAR pacmnpenenseT naMiaTb TaK Kak 3TO HeoOxonou-—
MO .

CMMBOJIbHEIE TMIIEI COCTOSAT M3 BCEeX I[Ie€UYaTHHEX CUMMBOJIOB, BKJOUasa dMCJIa.
OmHako, HoMep 1 He To xe uTo cuMmBojy "1". CumMmBojn "1" - TOJIBKO IpPyI'oM
IeYaTHHEM QparMeHT TeKCTa, He OlNpeleJideMbl CHUCTEMOM KaK HaJMuMe UKCIIO-—
BOTO BHaueHus 1. Hanpummep 1 + 1 = 2, HOo "1" + "1" He paBHgeTcs "2".
CYMBOJIbLHEIE SBHAUEHMS COXPAHAKTCS B KOMILITEPE KaK IBOMUHEIE 3HAUEHMS, HO
IOKAaBEBAKTCA I[IOJIE30BATEJI0 KaK INedaTHEM TekcT. I[IpeobpaszoraHue cCJjenyerT
3a dopmMaToM olIpenesigieMbelM CUCTEMOM KOTOPYK BH MCIIOJbB3yeTe. OJOTOT dopMarT
npeobpaszoBaHugd OyIeT OOHMM M3 IOBYX CTAHIAPTHHX TUIOB (BO3MOXHO C pac-
MMPEHMAMM)  MCIOJIb3YEeMEX B KOMIIBIOTEPHEIX cucTeMax: B ASCII xome ( mc-
[IOJIb3YEMOM BO BCEX I[IePCOHAJIbHEIX M MaJlblX KOMIIBIOTEpax ) n EBCDIC «kone
(PacumpenHoM IIromuHO-JlecaTuuyHoM Kome O6bMeHa MHOOpMauMy) (MCIOJIb3YEMOM
B OoJbUIMX KOMIbIOTepax) . OnpelnejieHHElE ollepaluy, TakKue KaK yIopsanoduBa-—
HYe B and®aBUTHOM [OPAIKe 3HAUYEHUM I10Jid, OyImeT U3MEeHATbCH BMecTe C Qop-
MaToM. IlpuMeHeHMe 2TUX IOByX GopMaToB OyneT obcyxiaTbcsa B IJaBe 4.

Mel OOJIXKHEI CJIEOUTB 3a PBEIHKOM, a He ANSI, B MCIOJNb30BAHMM TMIIA HasEBa-

eMoro DATE (JATOM). ( B cucrewme, KOoTOopasa He pacnoz3HaeT Tun JATA, BH KO-
HEUHO MoOXeTe OObSBUTH IAaTy KakK CUMBOJIBHOE MJIM UYMCJIOBOE IIoJIe, HO 3TO
coesiaeT OOJIBIIMHCTBO oOHepauumr Oojlee TPyOOEMKMMM. ) BBl IOJDKHEI CMOTPETHb

CBOK IOOKYMEHTAaLMIO II10 IIaKeTy IMIporpaMM KOTOPEBIE BEL GVHGTG NCIIOJIB30BAaTh,
UTOOBl BEISCHUTH TOYHO, KakKMye TUIIEI HAaHHBIX OHa IIoIepXMBaeT.

SQL HECOIJIACOBAHHOCTU

BEl MOXeTe NOHATH U3 NPEedUeCTBYKIEeTrOo OOCYXIEeHMHa, UYTO MMETCS CaMOCTO-
ATeJIbHEIE HEeCOIJIACOBAaHHOCTM BHYTPM NPOOYKTOB Mupa SQL. SQL noaBuiica U3
KOMMEePpUYeCKOoTo Mypa 0a3 OaHHEIX Kak MHCTPYMEHT, WM ObUI IIO3Xe IIpeBpalleH B
craHmapT ANSI. K coxajneHuio, ANSI He Bcerzma onpenesigeT HauOOJBUY I[1OJIb-—
3y, [IOBTOMY MNPOTPAaMMBl IIBITANTCHA COOTBETCTBOBATH CTaHmapTy ANSI He nos-
BOJIAA €My OI'pPaHM4YMBaTh MX CJAMUWKOM CMJbHO. ANSI - BMAI MMHMMaJbBHOIO
CTaHOapTa — BB MOXeTe nejaThb OOJiblle YueM OH BTO IO3BOJISET, HO BH IOJDKHEL
OBITHE CIIOCOOHE! IIOJIYUYUTBhb Te Xe& CaMble Pe3YyJIbTATEI UTO UM IIPUM BHEIIOJIHEHUU TOM



e caMoM Bajauu.

UTO TAKOE - IOJIB3OBATEJIB?

SQL OOBIUHO HaXOIUTCS B KOMIBIOTEPHEIX CHCTEeMax KOTOphe MMelT O60Jiblie
yeM OIHOT'O IIOJIb3OBAaTEJIS, U CJelOBaTeJIbHO HOOJIXHBE HeJlaThb pal3jiMuMe MeXIy
HuMM ( Bame ceMmercreBo PC MoxeT mMeTh JioOoe UMCJIO IIOJIb30BaTeJiel, HO OHO
OOBIUHO HE MMEET CIOCODOB UTOOBEl OTAMYBATHL OINHOI'O OT IOpyIToro ). OOBUYHO,
B TaKOM CHUCTeMe, KaxIHM I[I0JIb30BaTeslb MMeeT HEKUMM BUI KoIa [IPOBEpPKU
NpaB KOTOPBM MAOSHTUOMUMPYET ero MM ee (TepMMHOJIOIMS M3MeHseTcs ). B
HauajJle CceaHcCa C KOMIIBITEPOM, IIOJIb30BaTEJb BXOIUT B CUCTEMY (pPerucTpU-—
pyeTcd), coofmas KOMILITEpy KTO BTOT IIOJIb30BAaTENb, MUISHTUOUIMPOBAHHBIN
c nowmombio onpenesgeHHoro ID (MlmenTtubmxkaTopa) . Joboe KOJIMUECTBO JOOeM
NCIIOJIb3YyIMX TOT Xe camMent 1D JocTyna, ABJIAIOTCH OTIOEJIBHBEIMM I[I10JIB30BaTE—
JIAMM; VM aHaJIOTMUHO, OOMH YeJIOBEK MOXeT IIPeACTaBJIATh OOJiblloe KOJUUEeCTBO
noJib30BaTesyie ( B pa3HOe BpeMs ), MUCIOJb3yS pPas3JjIMUHEE INOCTYyIHBE MIeH-
TUQUKATOPHL .

SQL cyenyeT sTOMy npuMepy. HelcTBUS B OOJIBLIMHCTBE cpeX SQL npuBeleHH
K CHeLMaJIbHOMY OOCTYNHOMYy MOeHTMOMKATOPY KOTOPEM TOYHO COOTBETCTBYeET
onpemeJieHHOMY IIojib30oBaTeso. Tabauua MM OpyT'oM OOBEKT NPUHAIOJIEXUT
[IOJIB30BATEN, KOTOPEI MMEET Hal HMM I[OJIHYK BJIACTb. I[lOJIB30BATENIb MOXET
)Zn)8%8 He MOXET MMETH IIPUBUIIET VN YTOOBl BREIIOJHATH )Z[eﬁCTBMe Han ODBEKTOM.
IOia HammMx Lejel, Mel ODOTOBOPMMCs, dYWTO JI0OOM NOJIb30BAaTeJlb MMEET IIPUBUIIE—
MM HeOOXOIMMBE UWTOOBl BHIIOJHATHL JIIOOOE OEeMCTBME, NOKa M HEe BO3BPATMMCSH
CcrieuyaJjibHO kK OOCyXIOeHMO HpuBuieruy B I['JaBe 22.

CneumanbHoe 3HadeHue - USER (IIOJIB3OBATEJIL) MOXeT MCHOJIB30BATHCH Kak ap-
TYMEHT B koMaHIe. OHO yKaseBaeT Ha IOOCTYNHEM MIeHTMOMKATOP [NOJIb30BaTE-—
JiS, BBIOABIIETO KOMaHZYy.

YCJIOBMA ¥ TEPMMHOJIOTVA

KrnoueBsle cjioBa — 3TO CJIOBa KOTOPBE MMEKT ClelMaJibHOe 3HadeHme B SQL.
OHM MOTYT OBITH KOMaHIaMMu, HO He TeKCTOM UM He MMeHaMM ODOBeKTOB. Mel Oy-—
IOeM BBIIOEJIATb KJIIUEeBHIE CJiIoBa mnedvaTad mux 3ATJIABHEMM BYKBAMU. Bel  IOOJIXHEL
cobyIomaTh OCTOPOXHOCTE UYUTOOBl HE NyTaTh KJIKUYEBHE CJIOBA C TEPMMHAMU.

SQL mMeeT oNnpeneJieHHBIE CHelMaJIbHEIE TEPMMHE KOTOPBIE MCIIOJNBb3YITCS UTO-—
OBl ONMCEBATh e€ro. Cpeny HMX — TakMe CJIOBa Kak 3anNpoc, MNpenjioXeHMe, U
npeIukKaT, KOTOpHE HBJSOTCH BaXHEMIMMM B ONMCAHUM M I[NOHMMAaHMUM S3BIKA HO
He O3HauvalnT UuTOo-HUOYIOb caMocTodaTeJibHOoe nisa SQL.

KoMaHIEl, MM NPEeNJIOXEHMT, SBJILITCS UMHCTPYKLUMAMM KOTOPEIMM Brl ofpaumae-
Tecb K SQL 0aszse maHHEX. KOMaHIBEI COCTOAT M3 OIOHOM MM OoJiee OTIeJIbHBIX
JIOTMUYECKMX YacTeM HasbBaEMBIX MNPEeIJIOXeHMAMM. [IpensioXeHMsa HauMHATCHI
KJIIOUEBBIM CJIOBOM IJIS KOTOPOT'O OHM HABJIANTCH [NPOMMEHOBAHHEIMM, UM COCTOAT
13 KJIOUEBEIX CJIOB UM apI'yMeHTOB. Hamnpumep npeljioXeHUs C KOTOPBIMM BEL MO—
XeTe cTajlkuBaTbCca - 2To " FROM Salespeope " m " WHERE city = "London".
APTryMEeHTE 3aBeplanT MM M3MEHST 3HaUeHMe MNPEeJIOXeHUd. B npuMepax BbI-
e, Salespeople - aprymeHT, a FROM - kJjioueBOe CJIOBO NpenjioxeHus FROM.
AHajyiormMuHo, " city = "London" " - arpymeHT npenjoxeHus WHERE. OOBbekTEH
- CTPYKTypEl B 0asze IaHHBX KOTOPBIM IaHb MMEeHa M COXPAaHAlTCHd B NaMATU.
OHM BKJIOUAKT B cebs 0aszoBee Tabjaulpl, OpencTaBlJieHMs (OBa Tuna Tabiami),
Y VMHIOEKCEL.

UToOBl nOoKasz3aThk BaM kak GopMUMpPYIOTCHA KOMAaHHOB, Mbl OyIOeM JejlaTb B3TO Ha



npuMepax. JVMeercsa, onmHako, Oojiee GoOpMaJIbHEIM MeTOJ ONMCAHMS KOMaHI MC-—
IIOJIE3YKIMX CTAaHOAPTU3IMPOBAHHEBIE YCJIOBHEIE oBO3HaAUEHUS . Mer 6y)Z[eM MCIIOJIb —
30BaTh ero B OoJiee NO3OHMX IJlaBax, IJda ynoOcTea dYTOOB [IOHMMATb 3TU yC-—
JIOBHEIE OOO3HAUEHMsa B CJlydae eCJIM Bbl CTOJIKHETECH C HMM B IOpyrux SQL mo-
KyMeHTax. KpazpaTHele ckoOku ( [ ] ) OynyT yKa3bBBaThb YaCTU KOTOPHE MO-—
I'yT HEMCIOJb30BaThbCda, a MHOToTOouMs ( ... ) yKaseHBaTh UTO BCe MNpenuecT-—
ByKllee MM MOXET IIOBTOPATHLCHA JiobOoe dumcjo paz. CijaoBa OOO3HAUEHHHE B yI'—
JIOBEIX CKOOKax (<>) - chneumMaljibHbBIE TEPMMHEL KOTOPBE OOBACHAIT UTO OHM CO-—
oy npencTaBJygT. Ml yNPOCTUIIM CTAHIOAPTHY TepMMHOJOTMI0 SQL 3HAUMTEIHL-—
HO, HO 60e3 yXyIlleHus ero NOHMMaHMA.

PE3IOME

Mer OBICTPO HNPOWJIM OCHOBEL B 3TOM IJlaBe. HO HammMM HaMepeHueM ¥ OBIJIO -
IPOCTO MNpOJIeTeThb Han OoCHoBaMmM SQL, Tak 4TOOBl BEI MOIJIM I[IOHATHE MUIOEK OT-—
HOCUTEJIBHO BcCero obweMa. Korma Mel BO3BPaTMMCS K OCHOBe B CcJelyolen
TJiaBe, HEKOTOPBEIE BeluM CTaHyT O0oJiee KOHKpeTHeEMM. Tenepb BH 3HaeTe
KOe-4TO OTHOCUTEeJIBHO SQL - KakoBa €I'0 CTPYKTypa, kakK OH MCIOJb3yeTCH,
KakK OH NpelcTaBJjigseT HOAaHHEE, M KaK OHM OIpenelidnTca ( M HEeKOTOPHEe He-
COIJIACOBAHHOCTU IOABJAKNIMECH NPM 3TOM ), U HEKOTOPEE YCJOBHHE OOO3HAa-
YeHMS U TEPMMHB MCIIOJNb3yeMble UTOOBl ONMCEBATHL MX. BCe 3TO — MHOTO MH-—
bopmaLMM OIS OONHOM IJIaBhl; Mbl He OXMIaeM UTO OB BBl 3alOMHMJIM BCEe 3THU
NOOPOOHOCTM, HO BEH CMOXeTEe BEPHYTbBCSH I[NO3Xe K HUM eclu HoHazodtmurcsa. Ilo
T'naBe 3, ™Mb OymeM MOTM, I[IOKa3bBasg KOHKPETHO, Kak QOpPMMPYITCS KOMaHIE U
4TO OHM HejialT. Mel npencTaBMM BaM KOMaHOy SQL MCHOOJIbB3YyeMyKl YUTOOBl M3B-—
JleKkaTb MHOOpMaLMIO M3 Tabjiul, U KOTOpad ABJdeTcA Haubojlee UMPOKO MUC—
IOJIb3YyeMOM KoMaHIoM B SQL. K KOHILY 2TOM TJIaBh, BH OyleTe CIOCOOHH M3B-—
JIeKaTb KOHKPETHYK MHbOOpMauUMio M3 Bamely O0as3bl HAaHHBEIX C BEICOKOM CTEIIeHBbIO
TOYHOCTU .

kkkkkkkkkkkkkkkk*k PABOTA C SQL kkkkkkkkkkkkkkkk*k

1. Kakxoe HauboJibllee OCHOBHOE pal3jMuMe MeXIy TUIlaMM IaHHBIX B SQL °?

2. PacnoznaeTr ANSI Tun nmaHHEX DATA °?

3. Kakoym nompaszmen SQL MCHOJB3yeTCsS YUTOOB I[IOMENATH SBHAUEHUS B
TabaMuEl ?

4. YTOo Takoe - KJIUEeBOE CJIOBO °?

( Cm. IIpuioxeHue A 1OJjid OTBETOB. )

3. MCIOJIB30OBAHME SQL IJIA M3BJEYEHVMA MHOOPMALIVNM M3 TABJINMII.

B OTOM TJIABE MH I[OKAXEM BAM KAK U3BJIEKATH mMHbOOpMaLUMoO M3 Tabauil. B
y3HaeTe KaK ONyCKaThb MM NepeynopAnouMBaThb CTOJIOLE M Kak aBTOMATUUECKM
YCTPaHAaTh M3OBITOUYHOCTH IOaHHBIX M3 Baller'Oo BBBOIA. B 3aKJOUeHMEe, BH y3Ha-

eTe KaK YyCTaHaBJIMBATL YCJIOBME ( IPOBEPKY ) KOTOPYK BBl MOXETEe MCIIOJNb30-—
BaThb UTOOB ONPEeNesINTh KakyMe CTPOKM TabOJIMLE MCIOJb3YITCS B BHBOIEe. JTa
mocJyienHsss OCODeHHOCTh, OymeT maljiee onmcaHa B 0OoJjiee MO3IOHUX TJlaBax U

ABJISETCS OINHOM M3 HamboJiee MIAMHBIX M MOIHHEX B SQL.

————————= CO3IAHVE 3AIIPOCA ——————————c

Kax Mel nmomuepkmupBalM paHee, SQL cuMMBOIM3BMPYyeT CcOO0M CTPYyKTYyPUPOBAHHBI
A3BIK 3anpocoB. 3anpoOCH — BEPOSTHO HauboJjiee YacTO MCIOJb3YyEeMblM acCIekT



SQL. dakTMUYECKH, onsa xarteropum SQL nojbp30BaTeNield, MaJIOBEPOSTHO YTOOEBL
KTO-JMOO MCIIOJIB30BaJl 3TOT SA3BIK IJIS 4Yero-TO IpyTro. Ilo 2TOoM HpuUYMHE, MEBL
OymeM HauMHaTh Haume obcyxnmeHue SQL c obcCyxIeHmMda 3anIpoca M KakK OH BBI—
MIOJIHSIEeTCSa Ha DTOM S3HKE.

UTO TAKOE 3AIIPOC 7

3anpoc - KOMaHIa KOTOPYyK BE IHaeTe Balley nporpamMMmMe Oase HaHHEIX, M KO-
TOpas coobuaeT €M 4TOOBl OHa BHIBEJIA ONPeneJIeHHYK MHbopMaumio u3 Tabamul, B
namMaTb. 3JTa MHbOopMaumsa OOBUHO IIOCHJIA€TCSH HENOCPEeOCTBEHHO Ha BKpaH
KOMIbIOTEPA MM TepMMHalla KOTOPBIM BH IIOJIB3YyeTeChb, XOTd, B OOJBUMHCTBE
cJlydaeB, €e MOXHO TakKXe I[I0CJaTh IIPUMHTEPY, COXPaHUTbH B damnie ( Kak o00b-—
€KT B I[IaMATV KOMIIBIOTEpa ), i npencTaBUTb KaK BBOIOHYIO MH(i)OpMaLU/HO oJida
OIPYyTOM KOMAaHIE MJIM [IpOoliecca.

T'IE TIPMMEHAKTCA 3AIIPOCH ?

Banpoce OOBUHO pacCMaTPMBAKTCS KakK dacThb g3belka DML. OmHako, Tak Kak
3anpoc He MeHdeT mMHOopMaumo B Tabiauiax, a [IPpOCTO IIOKA3EBAaeT €€ IIOJIb30-
BaTeNw, Mbl OyIOeM pacCMaTpMBaTh 3alpOCE Kak CaMOCTOATEJIBHYID KaTeI'OpMI
cpenn kxoMmaHn DML KOTOpBE MNPOM3BOLOAT IEMCTBUE, a He IPpOCTO IIOKa3HEBAlT
comepxaHue 6Oazbl NAHHBIX .

Bce 3anpoce B SQL COCTOAT M3 OOMHOYHOM KOMaHOel. CTPyKTypa 3TOM KO-
MaHIOEl OOMaH4UMBO I[POCTa, I[IOTOMY WYWTO BBl HOJIKHEI PACULUPATE €€ TakK YTOOBL
BBIMIOJIHMTH BEICOKO CJIOXHBIE OLIEHKM M OOpabOTKM IOaHHEIX. 9Ta KOMaHIOa HAa3BI-
BaeTcsa — SELECT (BHBOP) .

KOMAHIA SELECT

B cawmom npocrou dopme, koMaHnma SELECT npocTO MHCTPYKTHPyeT 0Oasy HOaH-—
HBEIX WUTOOEl M3BJIedb MHOOPpMaLUMIO M3 Tabmamusl. HanpuMmep, BE MOIJIM OB BEIBECTU
Tabimuy IIpomaBLOB HalledaTaB clenyolee:

SELECT snum, sname, sity, comm
FROM Salespeople;

BeIBOI IJiSs 2TOI'O 3alpoca IlokKas3kBaeTcsa B PucyhHke 3.1.

SQL Execution Log ============

SELECT snum, sname, sity, comm
FROM Salespeople;

‘ __________________________________
| 1001 Peel London 0.12
\ 1002 Serres San Jose 0.13
| 1004 Motika London 0.11
| 1007 Rifkin Barcelona 0.15
\ 1003 Axelrod New York 0.10

PucyHok 3.1: xomaHzma SELECT



IpyTuMM CJIOBaMM, DTa KOMaHIa NPOCTO BEHBOIOUT BCe HOaHHEE M3 TaOJIMLEH.
BONBMIMHCTBO HpoI'paMM OyIOyT TakxXe IaBaTb 3al'OJIOBKM CToOJfOlla KakK BHIle, a
HEKOTOPEIE I[IO3BOJIST IeTajibHOe QopMaTuMpOBaHMEe BEIBOIA, HO BTO yXe& BHEe
CTAaHOAPTHOM crneumdmukaumm.

VMmeeTcsa OOBACHEHME KaxXIOM YacCTU DTOM KOMAaHJIEH :

SELECT Knouepoe cJioBO KOTOpoOe coobumaeT Oase HAaHHBEIX YUTO 3Ta
KOMaHIa - 3anpoc. Bce 3amnpoch HAaUMHAKTCHA 3TUM CJOBOM,
CONPOBOXIOAaEeMBIM IPOOEJIOM.

snum, sname 9TO - CHMCOK CTOJOLOB M3 TaOJIMLE KOTOPBE BEHOMPAKTCHI
3anpocoM. JIOee CTOJIOLE HE INEepPeUMCIJIEHHBIE 3IeChb He
OyOyT BKJIOUEHH B BBIBOH KOMaHHE. JTO, KOHEYHO, HE 3HAUUT
YTO OHM OyOyT yIOaJleHH UM ux uHdopMmaums OyImeT cTepTa
13 Tabiul, NOTOMYy YTO 3aNpOC He BO3IeNCTBYeT Ha
nHbopMaumo B Tabiuiax; OH TOJIBKO MNOKa3hHBaeT HOaHHBEE.

FROM FROM - xJioueBOe CJIOBO, nonmo6bHo SELECT, xkoTOpoOe IOJIKHO
Salespeople OBITE NPENCTAaBJIEHO B KaXIOM 3amnpoce. OHO CONpPOBOXIa-—
eTcsa npobeJyioM M 3aTeM MMeHeM TabJIMLBl MCIIOJIb3YEeMOM
B KauecCcTkBe MCTOUHMKAa MH(i)OpMaLU/H/I.
B maHHOM cJydae - »TO Tabnuua lIpomaruoB (Salespeople).

; Touka C 3aldaTOo¥M MCIOJIB3YyeTCS BO BCEX MHTEPAKTUBHBIX
koMaHIax SQL uTobel coobmaTh Hasze IOaHHEIX UTO KOMaHIa
3aloJIHEHA M T'OTOBA BHIIOJHUTHCSH.

B HEKOTOPHIX CHMCTEeMax HakKJIOHHas depTa BjeBo (\) B CTpOkKe,
ABJISETCH MHIOMKATOPOM KOHLIA KOMAaHJIEH .

EcTecTBEeHHO, 3aIpoC TakoI'o xXapakTepa He o043aTelIbHO OyIeT yNnopanouMr-—
BaThb BEBOJI JIOOBIM yKaszsaHBIM clIocoboM. Ta xe caMas KOMaHIla BBIINOJIHEHHAA C
TeMM K€ CaMeMM IaHHBIMM HO B Pa3HOe BPEeMS He CMOXET BEBECTM TOT Xe ca-—
MBI MOPANOK. OOBIUHO, CTPOKM ODHAPYXMBAKTCS B TOM IIOPAOKE B KOTOPOM OHM
HayzneHel B Tabjulle, [IOCKOJIbKY KaK MH YCTAHOBWUIIM B NpenbOyliel IJjlaBe -
3TOT MNOPANOK MNPOM3BOJIEH. OTO He o004A3aTesibHO OyIeT TOT MNOPAHOK B KOTO-—
POM IHaHHEE BBOIMJIMCH MIIM COXPaHAIMCB. BBl MOXeTe yHNOPSOOYMBATBH BEBOIX
xoMaHmaMu SQL HEeNOCPEenNCTBEHHO: C IIOMOIBI CIHEUMalbHOT'O [NIPEeIJIOXEHMS.
Ilo3xe, Mel NOKaxeM Kak 2TO JejlaeTcsa. A celyac, I[IPOCTO yCBOMTe, YTO B
OTCYTCTBUM SBHOT'O YHOPAOOYEHMHA, HeT HUKAKOI'O OINpeleJIEeHHOI'O NopAnka B
BalleM BEIBOZE.

Hame wmcnosnb30BaHue BO3BpaTa ( KmaBuma ENTER ) aBisgeTca NPOMU3BOJILHEIM.
MelI DOJIXHBEI TOYWHO YCTAHOBUTH KaK yIoOHee COCTaBUTH 3alpoc, B HECKOJBKO
CTPOK MM B OINHY CTPOKY, CJlelyolrM oOpas3oM:

SELECT snum, sname, city, comm FROM Salespeople;

C Tex nop Kkak SQL MCHOJbB3YET TOUKY C BaNgTOM YTOOB yKas3bBaTb KOHEI]
KOMaHIpl, OOJIBIIMHCTBO HOporpaMM SQL obpabaTeHBanT BO3BPAT (Udepe3 HaxXuM
BoseBpar wmnm kjgasumwy ENTER ) kak npobes. D3To - xopowasd maes 4TOOB UC—
[IOJIb30BAaTh BO3BPATH M BHPABHMBAHME UTO MBI IeJjlaJlM 3TO paHee, YUTOOB cIe-
JlaTh BallM KOMAaHIE OoJiee JIETKMMM IJIS 4TeHMS UM OoJiee NPpaBUJIbHBIMU.



BHBMPAUTE BCEI'IA CAMHM IIPOCTOM CIIOCOB

Ecay BB XOTUTE BMIETH KaxXIbll cToJifel, TabJiulpl, UMeeTcs Heobsg3aTejibHOE
COKpalleHVe KOTOpOe BBl MOXEeTe MCIOJIb30BaThb. 3Be3nodka (*) MOXeT IpuMe-—
HATBCS IJiSg BEIBOZA I[OJIHOTO CIMCKA CTOJOLOB ClenyiluyM o0pasoM:

SELECT *
FROM Salespeople;

Clie} IIPMBEIBEOET K TOMY Xe€ pe3yJibTaTy YTO M Halla Ipelplgyllad KOMaHOa .

OIIMCAHMNE SELECT

B obuem crayuae, xkoMaHIOa SELECT HaumMHaeTCcd C KJIOUeBOTO cjora SELECT,
COonpoBOXIaeMoro mnpobejyioMm. Ilocjie D3TOTrO HOOJIXKEH CJIeOOBAThb CIIMCOK MMEH
CTOJIOLIOB KOTOPEIE BH XOTUTE BUINETH, OTHEJISeMble SBalATHMM. ECHIM BE XOTUTE
BUIETbL BCE CTOJOLL TabJMiEl, BB MOXEeTEe SBaMeHUTb 3TOT CIMCOK 3BE3I0UKOM
(*). KuaoueBoe ciyioBo FROM crenymouee nalee, CONpOBOXIaeTcsa NpobeJioM U
VMeHeM TabJulEl 3alpoC K KOTOPOM OejlaeTCd. B 3akjoyeHMe, TouKa C 3alga-
Tom ( ; ) IOJIXHA MCIIOJNIB30BATHCHA YTOOBl 3aKOHUMTHL 3alpocC UM yKasaThb UYTO
KOMaHIa I'OTOBa K BEHIIOJIHEHMIO.

[TPOCMOTP TOJIBEKO OIIPEIEJIEHHOI'O CTOJIELHA TABJIMIIEL

Komannma SELECT cnocofbHa M3BJIedYb CTPOIO OINpelesiIeHHY MHOoOpMaLMio M3
Tabsmuel. CHadajsa, Mb MOXEM NPeNoCTaBUThb BO3MOXHOCTL YBMIOETH TOJIBKO OIl-
penesieHHbEe CTOJIOLUE TaOJaMLEl. 3TO BHIIOJHAETCSHA JIETKO, NPOCTHM MCKJIUEHUEM
CTOJIOLIOB KOTOPEIE BBl HE XOTUTE BMIEThH, M3 YacTu KoMaHIel SELECT. Hanpu-
Mep, 3alpoc

SELECT sname, comm
FROM Salespeople;

BOymeT NPOM3BOIMTHL BHBOJI [NOKA3aHHEM Ha PucyHke 3.2.

SQL Execution Log ============

SELECT snum, comm
FROM Salespeople;

\ \
\ \
\ \
\ \
\ \
\ sname comm |
\ \
\ \
\ \
\ \
\ \
\ \

Peel 0.12
Serres 0.13
Motika 0.11
Rifkin 0.15
Axelrod 0.10

PucyHok 3.2: BreIOOp ONpenejieHHEIX CTOJIOLIOB



MoryT mMmeTbCsa TabJMLE KOTOPEHE MMEKT OOJIbIIOE KOJUYECTBO CTOJIOLIOB CO-
):[epxcaumx IOaHHBIE, He BCe U3 KOTOpI:IX ABJIAIOTCH OTHOCHAIVMMCSH K HOCTaBJ'IeHOﬁ
3amadve. CljlemoBaTeJIbHO, BH MOXeTe HaMTK crnocob nomdopa U BHOOPa TOJIBKO
IOJIEBHEIX IJig Bac cToJbLOB.

[NEPEYIIOPAINOUYEHNE CTOJIBIA

Haxe ecyy CTOJOLE Ta®JIMUEl, IO ONPeIeJIeHMI, YIOPSOOYEeHHE, 3TO HE 03—
HayvaeT UYTO BE OylIeTe BOCCTAaHAaBJMBATL MX B TOM Xe Mnopsanke. KoHeuHO,
3Be31I0o4Yka (*) nokaxeT Bce CTOJIOLBE B MX €CTECTBEHHOM IMOpsSaIKe, HO ecJu

BEH yKaxeTe CTOJOLE OTHEJIBHO, BB MOXETE IIOJIyUYMThL MX B TOM MNOPSOKE KOTO-
poM xoTuTe. IaBalTe paccMoTpuMm Tabiauuy [IopaIKoB, CoOIepxXallyld HaTy IIpu-
obpeTeHusda (odate), Homep nponmasua (snum), HOMep oopfgznka (onum), ¥ CYMMEL
npuobpereHusda (amt) :

SELECT odate, snum, onum, amt
FROM Orders;

BelBO 3TOTO 3amnpoca IokasaH Ha Pucynke 3.3.

SQL Execution Log

SELECT odate, snum, onum, amt
FROM Orders;

\ odate snum onum amt |
e |
| 10/03/1990 1007 3001 18.69 |
| 10/03/1990 1001 3003 767.19 |
| 10/03/1990 1004 3002 1900.10 |
| 10/03/1990 1002 3005 5160.45 |
| 10/03/1990 1007 3006 1098.16 |
| 10/04/1990 1003 3009 1713.23 |
| 10/04/1990 1002 3007 75.75 |
| 10/05/1990 1001 3008 4723.00 |
| 10/06/1990 1002 3010 1309.95 |
| 10/06/1990 1001 3011 9891.88 |
\ \

PucyHok 3.3: PeKOHCTpyKLUMUS CTOJOLOB

Kak BH MOXeTe BUIETb, CTPyKTypa MHOoOpMaLUM B Tadbauiax — 3TO IIPOCTO
OCHOBa IJi1 aKTMBHOM [IEPEeCTPOMKM CTPYKTYPH B SQL.

YIAJIEHVE V3BBHTOUYHHX JAHHBIX

DISTINCT (OTJIMUME) - apryMeHT KOTOPEM obecrneumBaeT Bac crnocobom ycCcT-
PaHATH OBOMHBEIE BHAYEHMA U3 bBawero npenjoxeHus SELECT. I[IpeXnojioXyM 4TO
BBl XOTMUTE 3HaATh KaKMe NpOoNabliel B HACTOAllee BPEeMA MMET CBOM NOPAIKU B
Tabauue llopaikoB. Ilog HNOPAOKOM (3O0eCk M OJajiee) OyIeT NOHMMATBLCSA 3alMCh
B Tabmuuy [IOpAOKOB, PEIrMCTPUPYHIYID IPMOOpeTeHMA CHOeJIaHHEE B OllpeleJieH-—
HBMI IE€HBb ONpPENeJIeHHEIM 3aKa3uMKOM Yy OINpeleJIeHHOT'O NpoJabBla Ha onpene-
JIEHHYI CyMMYy). BaM He HYXHO 3HaTb, CKOJIBKO MNOPAIOKOB MMeeT KaxXIblM; BaM



HYXeH TOJIbKO CIMCOK HOMEPOB IIponaBLOB (snum). IloaTomMy Bel MOXeTe BBeC-—
T

SELECT snum
FROM Orders;

OJIS TIOJIyYeHMSsS BHIBOIA MNOKA3aHHOTO B PucyHke 3.4

SQL Execution Log ============

SELECT snum
FROM Orders;

PucyHok 3. 4: SELECT c nyOaupOBaHMEM HOMEPOB MNPOIOABIIOB.

I noJjiydeHmda chomcka 6es nybamMKaToB, IS yOoOOUMTAaeMOCTM, BH MOXETE
BBECTHK CJIemylee :

SELECT DISTINCT snum
FROM Orders;

BeIBOI IJi9 ®TOTO Banpoca nokazaH B PucyHke 3.5.

IpyruMm cJjiosamu, DISTINCT cigemuT 3a TeM, KaKue 3HadeHusa ObBUIM paHee,
Tak 4TO OBl OHM He OBNIM NPpOonyOJIMPOBAaHBI B CHMCKEe. 3TO - I[OJIE3HEM CIOCOD
n3b6exarTs MIOBITOUHOCTU IJAaHHBIX, HO BAaXHO YTO OBl IIpy 5TOM BBl IIOHMMAJIM YTO
BBEI IOeJlaeTe. Ecam BH He xXoTuUTe IIOTEPAThE HEKOTOPBIE IOaHHBIE, BBl HE IOOJIXHEL
BeszornanHo ucnojybp30oeaTek DISTINCT, NOTOMy WTO 3TO MOXET CKPBITH KaKyl—TO
npobJyieMy MM KaKMe—-TO BaXHble HOaHHEEe. HanpuMmep, BB MOTJIM OBl NIPEOIIOJIO—
XMTBE YUTO MMEHa BCeX BallMX 3aKa34dMKOB Pa3JIMYHEL. FEcanm KTO—-TO rmoMelnaeT
BTOpPpOTO Clemens B Tabiauuy 3akKa3uMKOB, a B ucnojgblyeTe SELECT DISTINCT
cname, BH He OyleTe Iaxe BHaATb O CYWLECTBOBaHMM IBOMHMKA. BBl MOXeTe IIO-—
JyuuTb He Toro Clemens ¥ pmaxe He 3HaTb 00 »ToM. Tak KaK BH He OXUIAETe
U3OEITOUHOCTM, B DTOM CJiydae BB HEe IOOJDKHEI MCIOJIb30BaTh DISTINCT.

[NAPAMETPH DISTINCT

DISTINCT mMOxeT yKas3BBaTbCSH TOJIBKO OIMH pas B IOaHHOM IpenjioxeHum SE-
LECT. Ecau npenjoxeHMe BHOMpPaeT MHOI'OUMCJIEHHEBIE I10JIf,



SQL Execution Log ============

\

| SELECT DISTINCT snum
| FROM Orders;
\

\

\

PucyHok 3.5: SELECT 6Ge3 nyOnampoBaHMUS

DISTINCT omnyckKaeT CTPOKM I'Zle BCe BEHOPAHHBE IOJIA UIOEHTUUYHEI. CTpPOKM B
KOTOPBEIX HEKOTOPHE 3BHAYUEHMSA OIMHAKOBEL & HEKOTOPHE PAa3JIMYHEL — OyOyT COX-—
paHenesl. DISTINCT, dakTuUeckM, OPUBOOMT K IIOKa3y BCEM CTPOKM BEBOIA, HE
yKaseeasa nosey ( 3a MCKIONYeHMEM KOI'ZJa OH MCIHOJIb3yeTCHd BHYTPM arperar-—
HEIX OYHKLMM, Kak ONMCaHo B I['JylaBe 6 ), TakK YTO HET HMKAKOI'O CMEBICJIA YUTO-—
OBl eI'0 [NOBTOPATH.

DISTINCT BMECTO ALL

BmecTo DISTINCT, BEH MOXeTe ykaszaTb - ALL. 310 OymeT MMETH NPOTMBOIIO-
JIOXHE 20dekT, InyOIMpPOBaHME CTPOK BBIBOIA COXpaHMTCA. Tak Kak 3TO - TOT
e caMel cJiydyall KoT'nma BH He ykaswiBaeTe HM DISTINCT um ALL, To ALL - mo
CyWIEeCTBY CKOpee INOSCHMUTEJIbHEM, a He HOEeMCTBYKRUMM apITyMEeHT.

KBAJIMOUIIMPOBAHHEIN BHBOP  IIPU
=======JICIIOJIb3OBAHUI MPEIJIOXKEHUA ========

TabaMLel MMEOT TEeHIOEHLMIO CTAHOBUTBCH OYEHb OOJIBIIMMM, I[OCKOJIBKY C Te-
UeHMEM BpPEeMeHMr, Bce OoJbpliee ¥ OOJblIEe KOJIMYUECTBO CTPOK B Hee mobaBisa-
erca. IlockoJbKYy OOBYHO M3 HMX TOJIBKO OINpeneJIeHHBIE CTPOKM MHTEPeCylT
BaC B IaHHOe BpeMs, SQL maeT BO3MOXHOCTB BaM YCTAaHABJIMBATL KPUTEPpUNU
4TOOBl ONPEneNIMTh KakMe CTPOKM OynyT BEIOPaHBE IOJIS BEIBOIA.

WHERE - npennoxenme xkomaHnel SELECT, KOTOpOe MNO3BOJISET BaM yCTaHaBIIMU—
BaTh NPEOMKATH, YCJOBME KOTOPBIX MOXEeT OBITh WMJIM BEPHBIM MM HEBEPHBIM IOJId
JoboM CcTpokM Tabnauibel. KoMaHIIa M3BJIeKaeT TOJIbKO Te CTPOKM U3 TabJIMLE
OJI18 KOTOPOM TaKoe YTBEepXIeHMe BepHO. Hanpumep, MNOPEONOJOXMM BB XOTUTE
BUIOEThH MMEHa M KOMMCCMOHHEIE BCeX NpomaBLOB B JIoHODOHe. BEl MOXeTe BBEeCTHU
TaKyl KOMaHOy:

SELECT sname, city
FROM Salespeople;
WHERE city = "LONDON";

Korma npennoxenme WHERE npencrTarjieHO, OporpaMMa 0Oaz3bl HaHHBIX IPOCMaT-—
puBaeT BCK Tabamily IO OIHOM CTPOKE M MCCIeOyeT KaxXIyl CTPOKY UYTOOEl OIl—



penenmnTs BEPHO JIM yTBepxIneHue. CllemoBaTesIbHO, MOJd 3anucu Peel, npor-
paMMa pacCMOTPUT TeKyllee 3HaueHue CcToJbua city, ompenenuT YTO OHO paB-—
HOo "London", ¥ BKJOUUT 3Ty CTPOKY B BEHBOI. 3anMch IJd Serres He OyIneT
BKJIOUEHa, M TaK »ajlee. BBBOI IJig BHUEYIOMSHYTOI'O 3alpoca IlokaszaH B Pu-
cyHke 3.6.

SQL Execution Log ============

SELECT sname, city
FROM Salespeople

\ \
\ \
\ \
| WHERE city = 'London'

\ \
| sname city

| - = \
| Peel London

\ Motika London

PucyHok 3.6: SELECT c npemnoxeHmeM WHERE

IaBalTe nonpobyeMm HNpMMep C UYMCJIOBBIM IOJIeM B HNpemjoxeHum WHERE. Iloje
rating rTabsuip 3akal3uMKOB [IPEelHa3HAYEHO UYTOOH pasmesiaTh 3akKas’3uMKOB Ha
TPYNNEl OCHOBAHHEIE Ha HEKOTOPEX KPUTEPMAX KOTOPHE MOI'YT OBITH I[IOJIYYEHHl B
UTOTe Uepes3 2TOT HOoMep. BO3MOXHO 3TO - dopMa OLEeHKM KpenouTa WM OLEeHKU
OCHOBAHHOM Ha TOMe MNpensayumMx npuodpeTeHuM. TaKMe UYMCJIOBBIE KOIEI MOTYT
OBITb I[IOJI€3HHl B PEJIALMOHHEIX 0Oas3ax IOaHHBIX KaK CIOCOO NOoOBeNeHMA UTOI'OB
CJIOXHOM MHPopMaumm. Mel MOXeM BEHOpaThk BCexX 3akKas3uMKOB C pemtmHroM 100,
crenyoumM obpas3oM:

SELECT *
FROM Customers
WHERE rating = 100;

OOMHOUHEIE KaBHUKM HEe MCIOJb3YyKTCH 3IeChb NOTOMYy, YTO OLEHKa - 3TO
YMCJIOBOE IoJie. Pes3ynbTaTe 3amnpoca NokaszaHu B PucyhHke 3. 7.

lIpennoxeHmue WHERE COBMeCTMMO C HOPembOylIMM MaTepuajioM B 3TOM IJlaBe.

IpyTuMmM CcJjioBaMmyu, BBl MOXETEe MCIIOJIb30BAaTh HOMepa CTOJIOLOB, YCTPaHATH
noyOnmMKaTe, WM [IepeynopsanodreaTh CTOJOLE B koMaHne SELECT xoTopasd muc-
nosp3yeT WHERE. OnmHako, BEl MOXETE M3MEHATH NOPAIOK CTOJIOLOB OJIS MMEH

ToNbkO B npenyoxeHmum SELECT, Ho He B npennoxeHum WHERE.

SQL Execution Log ============

SELECT *
FROM Customers
WHERE rating = 100;

cnum cname city rating snum
2001 Hoffman London 100 1001
2006 Clemens London 100 1001
2007 Pereira Rome 100 1001

PucyHox 3.7: SELECT Cc 4YmMCJIOBBIM IIOJIEM B IIpelMKaTe



PE3IOME

Teneppb BB 3HaeTe HECKOJIBKO CHOCOOOB 3aCTaBMUTh Tabiully OaBaTbk BaM Ty
vHbOpMaLIMI0 KaKyl BE XOTUTE, a He IPOCTO BHOPAaCHBATH HAPyXy BCe €& CO-
oepxaHMe. BBl MOXeTe MNepeyrnopsamouMBaTh CTOJIOUB TaOJaMUB WM YCTPAaHSATH
o0yl M3 HUX. BE MOXeTe pelaThb, XOTUTEe BH BUIETH IOyOJIMPOBaHHBE 3Haue-—
HUS WM HEeT.

HambBoJjiee BaxHO TO, UTO BHE MOXETEe yYyCTaHABJIMBATH YCJIOBME HAa3EBaeMOe
IpenMKaToOM KOTOPOEe ONpelesyideT WM He OIpenesigeT yKa3aHHYl CTPOKy Tab-—
JIMUEL M3 TEHCHAY TaKUX Xe CTPOok, OyIoeT JiM OHa BeOpaHa IJid BHBOIA.

Hpe,HI/IKa’I‘I:;I MOT'YT CTAHOBUTBCHA OUEHbB CJIOXHEMM, IIPEenOoCTaBJIiA4 BaM BBEICOKYIO
TOYHOCTL B pPeleHMM, Kakye CTPOKM BaM BEHOMPATH C NOMOUBID 3anpoca. VMeH-
HO 3Ta CIOCODHOCTL pellaTh TOYHO, UTO BH XOTUTE BUAETLH, IejlaeT 3allpOCH
SQL TaxkuMmMy MOWHBIMM. CllelywlMe HECKOJIbKO IJlaB OyIyT IIOCBEUEHH, B OOJIb—
mey Mepe, O0COOeHHOCTSM KOTOPHE PaCHMPST MOIHOCTH NpenmMkaToB. B IJiaBe
4, BaM OyIOyT NpeICTaBJIEHBE OIIEPaTOPHl MHEIE UEeM Te KOTOPhle MCIIONb3YHTCHS B
YCJIOBUAX MNpenukaTa, a TaKxXe CHOCOOH ODObeAMHEeHUS MHOT'OUMCJIIEHBIX YCJIOBUN
B EIOVHBIM HpenuKarT.

*AhkAkhk Ak Ak Ak h KKk PABOTA C SQL AhkAkRkA Ak kA Ak Ak hK*k

1. Hanmmmre xoMaHny SELECT xoTopasd Obl BEIBEJIA HOMEP MNOpPAOKa, CyMMy, U
maTy IOJig BCeX CTPOK M3 Tabiauiusl [IOpAOKOB.

2. HanmmmTe 3anpoC KOTOPHM BEIBEJ OBl BCE CTPOKM M3 TabIMLE 3akasuMKOB
0JIS KOTOPEIX HOoMep npozabBua = 1001.

3. Hanummre 3amnpoc KOTOPEI BEBEJ O Tabiamiuy co crojblaMu B ClenyoleM
nopsapgke: city, sname, snum, comm.

4. Hanymmre komaHny SELECT xoTopas BEBejla OB OlLleHKY (rating), COIpo-—
BOXIAaeMyK MMEHEeM KaXIoI'O 3akas3umka B San Jose.

5. Hanmmmmre 3anpoC KOTOPEM BEBEJ OB 3HAUWEHMA SNUM BCeX NPONaBlLOB B
TeKylleM Nnopanke M3 Tabnmuel [lopankos 6e3 Kakux Ol TO HM OBIJIO IIOB—
TOPEHUN .

( Cm. IpunoxeHue A 1Ojid OTBETOB. )

4. JICIOJIb30OBAHME PEJIAIVOHHEX M BYJIEBHX OIEPATOPOB
IJIA CO3JAHMA BOJIEE
V3OWPEHHEX IIPEIVKATOB

B TJIABE 3, BH Y3HAJIM UTO IPEOVKATH MOI'YT OlleHMBATL PaBEHCTBO Ollepa-—
TOpa KaK BEPHOT'O MM HeBepHOTro. OHM MOI'yT TakXe OLEeHMBATHL OPyIUe BUIEH
CBA3eY KpOMe PaBEeHCTB. JTa IvilaBa OyHeT MCCJeOOBaThb OPYyI'MEe PeJISLVMOHHEE
ornepaTopsl McHoOJIb3yeMele B SQL. Be TakXe ys3HaeTe Kak MCIOJIB30BaTh Ollepa-
TOPEL Byisid, dWTOOB M3MEHATb M OOBEIMHATL 3Ha4YeHMA Npenukara. C IOMOLBLI
OnepaTopoB Bynsa (MM Opolle IOBOPSA JIOTMYECKMX ONepaTopoB), OIOMHOUHEIL
opeImMKaT MOXET COIepXaThb JIoOOe UMCIO yCJOBMM. ITO IO3BOJILET BaM Cco3Ida-—
BAThb OUYEHb CJIOXHHE [NPEeOMKAaTH. VCHNOJNb30BaHME KPYIJIEIX CKOOOK B CTPYKTypPe
STUX CJIOXHBIX MNPenuKaTOB OyIeT Takxe OOBACHATHCA.

========= PEJIAIVIOHHHE OIIEPATOPH  =======

PeJIdLMOHHEI OIlepaTop - MaTeMaTUUYeCKMM CMMBOJI KOTOPEIM yKas3bBaeT Ha
onpeneJieHHH) TUII CPaBHEHMA MeXIOy IOBYMs SHAadYeHMAMM. BB yXe BMIENIM Kak
VCIIOJIB3YIOTCS PaBEeHCTBAa, Takue Kak 2 + 3 = 5 mym city = "London". Ho

TakKXe MVMMEKTCHd JpyIrume pPeJIdlUMOHHEE OIIepaTOPH. Hpe,JZLHOJ'IOX(MM YTO BEI XOTUTE



BuIeTb BcCeXx [IpomaBLOB C MX KOMMCCMOHHBEIMM BHIIE OIpPenNeJIeHHOT'O SBHAYeHUA.
Bl MOXeTe MCIOJIb30BAaThb TUIl CpaBHeHus "Oosbuwe uyem" - (>). PensgumoHHEIE
onepaTopsl KOTOPEIMM pacrojoraeT SQL :

= PaBHEIV K

> Bosnrue uem
< MeHblIEe UYeM
>= Bonrumwe ueM miaM paBHO
<= MeHbIIe YWeM MM PaBHO

<> He paBHO

9TM onepaTops MMEKT CTaHOAPTHBIE BHAaUYEHMUS OJIs UMCJIOBHIX 3HadeHMM. g
3Ha4YeHMs CMMBOJIa, MX OIpeleJieHMe 3aBMCUT OT ¢opMaTra Npeobpa30BaHUA,
ASCII wnm EBCDIC, KOTOPHEIM BE MCIIOJIb3YyeTe. SQL cpaBHMBAEeT CHUMBOJIbHEBE
3Ha4YeHMA B TepMMHAX OCHOBHEIX HOMEPOB Kak OIlpenejieHO B dopMaTe npeobpa-
30BaHMsA. Jlaxe sBHadeHMe CMMBOJa, Takoro kak "1", KOTOpeM NpencTaBisgeT
HOMEpP, He 00A3aTeJIbHO PaBHAETCHA HOMEepy KOTOPEI OH NpencTaBJigeT. B MO-
XeTe MCIOJb30BaTh PEJIALUMOHHEIE ONEPaTOPH YTOOH YyCTAHOBUTH ajiQaBMTHEIL
nopanok - HanpmMep, "a" < "n" rme cpencreo a nepeoe B aj@aBUTHOM IIO-—
pAaOIKe - HO BCe 5TO OI'PAHMUMBAETCHA C IIOMOUBK IIapaMeTpa Ipeofpas3oBaHUA
dopmMarTa.

M B ASCII um B EBCDIC, CUMIMBOJIEL — II0 BHAUEeHMIO: MEeHBIIe JYeM BCe Ipyrue
CMMBOJIEL KOTOPBEIM OHM NPEeNUeCTBYIT B allpaBMTHOM MOPSAIKEe UM MMEKT OIMH Ba-—
PUAHT ( BepXHMM MIM HWXHUM ). B ASCII, BCe CHUMBOJIEL BEPXHEeI'O perucTrpa -
MEHbIIe YeM BCe CMMBOJIBI HMXHEIO permcrpa, noartomy "z2" < "a", a Bce HO-
Mepa — MeHblle YeM BCe CUMMBOJIH, noaToMy "1" < "Z". To Xe OTHOCUTCH U K
EBCDIC. UtroOBl COXpPaHUTH OOCyxXIeHMe OoJjiee NPOCTBIM, Mbl IONYCTMM YTO BEL
OyoeTe MCIOJb30BaTh TekCTOBHM ¢opMaT ASCII. IIPOKOHCYJbLTUPYMTECh C Ba-—
mey IDOKYyMeHTAalMey CHUCTEMBl €CJIM BbEl HeyBEPEeHH KakoM GopMaT BEl MCIIOJb3ye-—
Te WM KaK OH paboraer.

BHaueHMS CPaBHMBAEMEIE 3IeChb HABHBAKTCS - CKaJISPHEIMM 3HadueHusaMmMu. Cka-
JISpHBle 3HaYeHUS IIPOU3BONATHLCSA CKAJIAPHHEMM BbhpaxeHusaMu; 1 + 2 - 3TO0 ckKa-
JISPHOE BHPAXEHMEe KOTOPOe MNPOM3BOIAUT CKaJIIpHOe 3HaueHme 3. CkaJisapHoe
3HaueHue MOXeT OBThL CUMBOJIOM MJIM UMCJIOM, XOTS OYUEBMIHO YUTO TOJIBKO HO-
Mepa MCIOJb3YITCHA C apuMdMeTHUYeCKMMM OollepaTopaMM, TaKMMM KakK + (ILJoC)
unm * (3Bes3ma) .

[IpenukaThl OOBIUHO CPABHMBAT SHAUEHMS CKaJISPHEIX BeJIMUMH, MUCIOJNb3YyS

WM PEJISLMOHHBEIE OIlepaTOPBl MJIM CIlelMaJibHbele onepaTops SQL uTOOBl yBUIETH
BEPHO JIM DTO CpaBHeHMue. HexoToprle omnepaTops SQL onmcaHel B IJiaBe 5.
[IpennoJyiOXYM UTO BH XOTUTE YBUIETL BCEX 3aKas’3uMKOB C OlLEeHKOM (rating)

Bemie 200. Tax xak 200 - »To ckajigpHOe 3HaudeHMe, KaK U 3HaueHMue B
cToJyifle OLeHKM, mHOJS MX CpaBHEHMs BE MOXETE MCIOJIb30BATb PeJALMOHHEIM
ornepaTop.

SELECT *

FROM Customers
WHERE rating > 200;

BelBOm mJjid 2TOTO 3arpoca IoKa3eBaeTCA B PucyHke 4.1.

Koneuno, ecyim OB MH 3axX0TeJM YyBMIOETH elle M BaKa3UMKOB C OLIEHKOM paB-—
Hov 200, MBI cTajy OBl MCIIOJIB30BATH IIPelIUKaT

rating > = 200



OcHOBHBIE ByJeBrl OnepaTOphl TakXe pacno3HawnTca B SQL. BepaxeHusa Bymna -
ABJIAITCHA WM BEPHBIMM MJIM HEBEPHEIMM, [NOHOOHO IpenukKaTaM. ByJjesel omnepa-
TOpPBEl CBSS3BBAKT OOHO WM OOJIee BEPHHEIX/HEBEPHBIX SBHAUEHMUIM U MNPOU3BOOAT
eOMCTBEHHOEe BepHoe/mnu/HeBepHoe 3HaueHue. CTaHOAPTHHEMU OlepaTopaMu By-—
JId paclo3HapaeMslMM B SQL ABJIATCA:

AND, OR, u NOT.

SQL Execution Log ============

SELECT *
FROM Customers
WHERE rating > 200;

snum cname city rating snum

2004 Crass Berlin 300 1002

2008 Cirneros San Jose 300 1007
PucyHok 4.1: JMcnojab30oBaHue OoJblie ueM (>)

CyuwecTBynT Opyrue, foJjiee CJIOXHBEIE, OIlepaTopsl Bynsa ( Tuna " MCKIOUYEH-—
HBIM uiam " ), HO OHM MOTYT OBTbH COOPMUPOBAHE M3 2TUX TPexX IIPOCTHX Olle-
paTtopos - AND, OR, NOT.

Kak BBl MOXeTe I[OHATH, ByJieBa BepHsa / HeBepHas JIOTMKAa — OCHOBaHa Ha
LUMOPOBOVM KOMIIBIOTEPHOM olepaumu; M bakTmdecky, Becb SQL ( miam Jjioboy Opy-—
TOM S3EK ) MOXeT OBTb CBeIeH IO ypPOBHS ByJeBOM JIOTUKMU.

OnepaTopsl Bynd M Kak OHM paboTanT:

* AND Geper nBa Byna ( B dopmMe A AND B) Kak apr'yMeHTH M OLIEHMBAeT UX
10 OTHOWEHMI K MUCTMHE, BEPpHH JX OHM oba.

* OR ©Oeper nBa byma ( B ¢opmMe A OR B) kak apr'yMeHTH M OLI€EHMBaeT Ha
IPaBUJIBHOCTL, BEPEH JIM OIMH M3 HUX.
* NOT OepeT ommMHOUHEM Byjner ( B dopMe NOT A) KakK apT'yMEHTH M 3aMeHSeT

€I'0 3HadeHMe C HEBEPHOI'O Ha BEPHOEe MJIM BEPHOE Ha HeBEPHOoe.

CBasHBas NpeIMKaTH C onepaTopaMu Byjsg, BEH MOXeTe 3HAUUTEJIbHO yBeJu-—
UMTbh MX BO3MOXHOCTM. I[IPEINOJIOKMM BBl XOTMTE BUIEThH BCEX 3aKa3uUMKOB B
San Jose KOTOpPBEIE MMET OLEHKY (peMTuHT') Bbute 200:

SELECT ~*
FROM Customers
WHERE city = " San Jose'
AND rating > 200;

BeIBOI IJjigs 3TOIO Balpoca NokKaszaH Ha PucyHke 4.2. JlMeeTCcd TOJBKO OIUH
3aKasuUMK KOTOPEIM YIOOBJIETBOPSAET DTOMY YCJIOBUIO.
Ecam B xe mcnosib3yere OR BH MIOJyUMTE BCEX 3aKa3UMKOB KOTOPHE HAaxO-—



ounuce B San Jose wmiu (OR) xoTopele mMenu oleHky Beme 200.

SELECT *
FROM Customers
WHERE city = 'San Jose'

SQL Execution Log ============

cnum cname city rating

\
\
\
\
| AND rating > 200;
\
\
\
| 2008 Cirneros San Jose 300

PrucyHok 4.2: SELECT wmcnosab3ywoumi AND

SELECT *
FROM Customers
WHERE city = " San Jose'
OR rating > 200;

BEIBOL IJiS BTOTO 3anpoca NoKas3HBaeTCs B PucyhHke 4.3.
NOT MOXET MCIIOJIb30BATHCH IJiS MHBEPTUMPOBAHMS 3HaUeHUM Byis.

npuMep 3amnpoca ¢ NOT:

SELECT *
FROM Customers
WHERE city = " San Jose'
OR NOT rating > 200;

BeIBOI 3TOTO 3amlpoca IokaleBaeTcsa B PucyHke 4.4.

SELECT *
FROM Customers
WHERE city = 'San Jose'

OR rating > 200;

SQL Execution Log ============

cnum cname city rating
2003 Liu San Jose 200
2004 Grass Berlin 300
2008 Cirneros San Jose 300

PrucyHok 4.:3: SELECT wmcnonabsyiomuii OR

SELECT *
FROM Customers

\
\
\
| WHERE city = 'San Jose'
| OR NOT rating > 200;

\

SQL Execution Log ============

ViMeeTcsa



\ \
\ \
| 2001 Hoffman London 100 1001 |
\ 2002 Giovanni Rome 200 1003 \
\ 2003 Liu San Jose 200 1002 \
| 2006 Clemens London 100 1001 |
\ 2008 Cirneros San Jose 300 1007 \
| 2007 Pereira Rome 100 1004 |

Pucynoxk 4.4: SELECT wmcnonb3ywoumy NOT

Bce szanmcm 3a uckjoueHreM Grass Owviv BeIOPaHE. Grass He Ovul B San Jo-
se, ¥ ero olleHka Owpula Oosbme uyeM 200, Tak UTO OH MNOTEpPIEJ HeyIauy Ipu
obeux MNpoBepkax. B KaxIoy M3 OPpyI'MX CTPOK BCTPEeTUJICAS OIMH MM IPYyIoM
unu oda kpurepueB. OOpaTUTe BHUMaHMEe UTO olepaTop NOT moJxeH OpelmecT-—
BOBaTh ByJjeBy omnepaTopy, UYbe 3HaUeHMe IOJDXKHO M3MEHUTLCs, U He IOOJIKeH
[IOMEUAaTLCA Iepel PEeJIALUMOHHEM OllepaTopoM. Hanpumep HeNpPaBUJIbLHEM BBOIOM
OLIeHKM IpenukKaTa OyneT:

rating NOT > 200

OH BHIOACT OPYI'ylD OTMeTKy. A Kak SQL oueHuUT cienymouee?

SELECT *
FROM Customers
WHERE NOT city = " San Jose'
OR rating > 200;

NOT npmMeHsSeTCsa 3I0eCb TOJIbKO K BHpaxeHMio city = 'SanJose', mimM K BEH-
paxenmo rating > 200 Toxe ? Kak ¥ HaIOMCaHO, NPaBMJILHEI OTBeT Oyner
npexHuM. SQL MoxeT npmMmeHATb NOT C BHpaxeHueM Byjia TOJIBKO cpasy I[IOCIe
Hero. BH MOXeTe NOJIydMUTh OPYI'OM pe3yJibTaT [IPM KOMaHIe:

SELECT *
FROM Customers
WHERE NOT( city = " San Jose'

OR rating > 200 );

3meck SQL noHMMaeT KPyIJIEle CKOOKM KaK O3Hadamolye, 4YTO BCe BHYTPM HUX
OyneT OLeHMBATbLCHA [NEePBEIM M oOOpabaTHBATbCS KaK eIMHOE BEPAaXeHue C II0-
MOWBI BCETO YTO CHApyXM HMX ( DTO ABJSAETCS CTaHOAPTHOM MHTEepIpeTaluen
B MaTemaTuke ). IOpyTuMu cjoBaMy, SQL OepeT KaxIyl CTPOKY U olpelnenseT,
COOTBETCTBYET JIM MCTMHE paBeHCTBO city = " San Jose' mam paBeHCTBO ra-
ting > 200. Ecau moboe yCJOBME BEPHO, BHpPaxeHme ByJisg BHYTPM KPYTIJIBIX
CKODOOK BepHO. OOHAKO, €CJM BHpPaxeHMe ByJa BHYTPM KPYIJIEIX CKOOOK BEPHO,
openukKaT KakK eIMHOe lejioe HebepeH, notoMy duto NOT npeobpasyeT BEPHO B
HEeBEPHO M HaoOOpOoT.

BeIBOI IJig 2TOI'O 3alpoca - Iokal3wBaeTcsa B PucyHke 4.5.

ViMeeTCs HaMEPEHHO CJIOXHEM OpMMep. [IOCMOTPMM CMOXETe JIM BHl NPOCJEIUTH
ero JIOTMKY (BEBOJX IoKazaH B PucyHke 4.6 ):

SELECT *
FROM Orders
WHERE NOT ((odate = 10/03/1990 AND snum >1002)



OR amt > 2000.00);

SQL Execution Log ============

SELECT *
FROM Customers
WHERE NOT (city = 'San Jose'

OR rating > 200);

cnum cname city rating snum
2001 Hoffman London 100 1001
2002 Giovanni Rome 200 1003
2006 Clemens London 100 1001
2007 Pereira Rome 100 1004

PucyHok 4.5: SELECT wmcnonb3ywoumy NOT m BBOINHOE INPEenJIOXEHUE

SQL Execution Log

SELECT *

FROM Orders

WHERE NOT ((odate = 10/03/1990 AND snum > 1002)
OR amt > 2000.00);

onum amt odate cnum snum

3003 767.19 10/03/1990 2001 1001

3009 1713.23 10/04/1990 2002 1003

3007 75.75 10/04/1990 2004 1002

3010 1309.95 10/06/1990 2004 1002
PucyHok 4.6: IloJIHEIM (KOMIIJIEKCHEIM) 3alpoc

HeCMO‘I‘pH Ha TO 4TO ByJeBE OlnpeaTOpPsl MHOMBMIOYAJIBHO IIPOCTEI, OHM HEe Tak
IIPOCTEI KOI'Ia KOMGMHMpyIOTCH B KOMILJIEKCHOE BEPAXEHUE.

Cniocob6 olleHKM KOMILJIekCca ByJjieBa COCTOMT B TOM, UTOOB OlIEHMBATH ByJieBH
BEIpaXeHMsa Haubojiee IJIyOOKO BJIOXEHHEIE B KPYIJIEIX CKOOKax, ODOBEIUHATH UX
B eIMHMYHOEe ByJleBO 3HaueHMe, U B3aTeM OOBEeIMHATHL €TI0 C BEPXHMMM 3Haue-—
HVIAMU .

ViMeeTcsa nonmpoOHOe OOBACHEHME TOI'O KaK IIpMMep BhHIIe OBl BBUMCIIEH. Hawm-
Bosiee TJyOOKO BJIOXEHHBE BEpaxeHus Byna B nOpenukaTre — 270 odate =
10/03/1990 m snum > 1002 gBugoTcd OOBEeOMHEHBHIMU C [OMOIlb0 AND, dbopMupys
OIOHO BHpPaxeHMe ByJnsa kKoTopoe OyIeT OlLleHEeHO KaK BepHOe IJid BCeX CTPOK B

KOTOPEIX BCTPETMIMCE O0Oa 3TM yCJOBMA. OTO COCTaBHOe ByneBO BHpPaxeHMe
(koTopoe Mel OyzmeM Hasz3bBaTb ByjieBo HoMep 1, wmnm Bl njnsg xpaTkocTu) OOB-—
ouHsSeTCcsa C BepaxeHueM (amt) > 2000.00 (B2) c nowmomrei OR, odopMmupysa
TpeTbe BHpaxeHue (B3), koTOpoe ABJISETCHS BEPHBIM IOJIs NAHHOM CTPOKM, ECJU
v Bl mym B2 - BepHBE IJIS DTOM CTPOKM.

B3 MOJIHOCTBI COIEPXUTCS B KPYIJIEIX CkoOKax KOTOPEIM IpenumecTtByeT NOT,
bopMmpysa mnocJenHee BepaxeHue Bynsa(B4), KOTopoe 4ABJIAeTCH yCJOBUMEM Ipe-
ouKaTa.

TakuMm obpazoMm B4, npeIukKaT sBanpoca, - OyHOeT BepeH BCAKMM pasz3, korna
B3 HenpaBwmyeH. B3 - HemnpaBujieH Bcerma, korma Bl m B2 - of®a HeBepHH. Bl

HenpaBUJIeH IJigd CTPOKM eCyyM nara nopsanka crpokmu He 10/03/1990, wnm ecsu



3HaueHMe snum He Oojypmee uem 1002. B2 HenpaBuiieH IJid BCeX CTPOK, 3Ha-
YeHMs CyMMBl NprodpeTeHuMr KoTopwx He npesbmtaeT 2000.00. Jobas cTpoka co
3HaueHueM Bolue 2000.00 cmenaer B2 - BepHEM; B pe3yiabTaTe B3 OynmeT Be-
peH, a B4 HeT. ClenoBaTeJIbHO, BCe 2TU CTPOkM OyOyT yIajIeHH K3 BHBOIA.
/I3 ocTaBmmMxCsa, CTPOKM KOTOPEEe Ha 3 OxTabps mMeT snum > 1002 ( Taxkue
kak cTpokmu nyusa onum 3001 Ha 3 OxTsabpsa co snum = 1007 ), mesanT Bl Bep-
HEIM, C IIOMOIBI0 BepHOTO B3 ¥ HeBepHOTO mnpemukaTa 3amnpoca. OHUM BynyT
Takxe yIaJieHH M3 BHIBOIA. BHIBOI [OKa3aH IJig CTPOK KOTOPHE OCTAaBJIEHH.

PE3IOME

B sTOM riyaBe, BH 3HAUMTEJBHO PAaCUIMPMIM Balle 3HaKOMCTBO C NpeluKaTa-—
Ml . Tenepb BEI MOXETE HAXOIOMUTB 3HAUEHMA KOTOPBEIE CBA3AHEI C IOAaHHBIM 3HadUe-—
HyeM JIOOBIM CIIOCOOOM — ONpenejiSeMbM Pa3JIMUHBEIMUY PEJIALMOHHEIMM  OllepaTopa-—
MU .

Bel MOXeTe TaKXe MCIOJIb30BaTh olepaTopsl Bysna AND m OR WuToOOBl MHOI'O yC-—
JIOBMIM, Kaxnoe M3 KOTOPEX aBTOHOMHO B IpeamkKaTax, OOBeOMHATbE B EIMHEIM
npenoukKar. OnepaTtop Byna NOT, xak BB yXe BUIENIM, MOXET M3MEHATH 3HadUe-—
HME YCJIOBUSA UM TPYMNNHE YCJOBMM Ha IPOTMBOIIOJIOXHOE .

ByJsieBel 1 PeJIALMOHHEE ONEepPaTOPEl MOTYT 3QQPEeKTMBHO yHNPAaBJIATbBCA C IIO-—
MOWBI KPYIJIEIX CKOOOK, KOTOPHE OINPenesidalnT IOPANOK, B KOTOPOM Oolepalun
OyOoyT BEIIOJIHEHEI. OJTM Olepaluy NPYMEHUME K JIOOOMY YPOBHIO CJIOXHOCTU U BH
IIOHAJIM KakK CJIOXHBIE YCJIOBMA MOT'YT CO3OaBaTbCA M3 329TUX IIPOCTEIX yacTemn.

Tenepb, KOI'ma MBI IIOoKas3aJyiM KaK MCIIOJIBE3YITCA CTaHIapTHEE MaTeMaTmuec—
KIMe OIepaTophl, Mbl MOXEM IIEePelMTM K OllepaTopaM KOTOPHE ABJANTCS MCKIIOUYM-
TeJlbHEMM B SQL. OTo MBI cmejlaeM B I'snaee 5.

kkkkhkrkkhkrkkkkkkk*k PAEOTA C SQL kkkkhkrkkhkrkkkkkkk*k

1. HanummTe 3anpoC KOTOPEM MOXET IaTh BaM BCe HNOPAOKM CO 3HAYEHUSAMU
cyMMBl Bremie uem $1,000.

2. HanmmmTe 3anpoC KOTOPHIM MOXET BHEIOATH BaM IIOJI sname ¥ city mnns Bcex
NpoInaBLUOB B JIOHOOHE C KOMMCCMOHHEMMK Bblne .10 .

3. HanmmmTe 3anpoc k Tabnuile 3akKasuMKOB UYeM BHIBOI MOXET BKJIIOUMTL BCeX
3aKas3uMKoOB ¢ oueHkom =< 100, ecaM OHM He HaxXomaTCcsa B Puwme.

4. UTo MOXeT OBIThH BEBEIEHO B Pes3yJibTaTe cjenayiouero 3anpoca °?

SELECT *
FROM Orders
WHERE (amt < 1000 OR
NOT (odate = 10/03/1990
AND cnum > 2003 ));

5. Uro MOxXeT OBITH BEBEIEHO B pPes3yJibTaTe cJjenayiluero 3amnpoca °?

SELECT *
FROM Orders
WHERE NOT ((odate = 10/03/1990 OR snum > 1006)
AND amt > = 1500 );

6. Kak MOXHO Mpolle NepenucaTb TakoM 3amnpoc °?

SELECT snum, sname, city, comm
FROM Salespeople
WHERE ( comm > + .12 OR



comm < .14 );

( Cm. IpujoxeHue A @Ojid OTBETOB. )

5. KCIIOJIE3OBAHME  CIHEOVAJIBHHX
OIIEPATOPOB B YCJIOBMAX.

B IOIICJIHEHVM K PEJIALOVMOHHEM M BYJIEBCKVM omnepatopaM oOCyxIaeMeM B I'jia-
Be 4, SQL mcrnojyps3yeT cClelMalibHEE olepaTopsl IN, BETWEEN, LIKE, wu IS
NULL. B mTom raame, BEl y3HaeTe KakK MX MCIOJb30BaThb M KaK pPeJIALUMOHHEE
OonepaTopsl [IO3BOJIAKNT CO3HmaBaThk OoJiee CJIOXHEIE M MOUIHEE NpelukKaTel. OOCyX-—
IeHre omneparopa IS NULL OymeT BKJKYATh OTCYTCTBME INAHHBIX M BHAYEHUE
NULL, xoTOpOe yKas3eBaeT HAa TO: UTO HOAHHBIE OTCYTCTBYIT. BE Takxe y3Hae-
Te O PAa3HOBUIHOCTAX MCIIOJBb30BaHMA ornepatopa NOT OpMMeHAKIEeIrocsS C 3TUMU
onepaTopaMu.

e OIIEPATOP IN

Oneparop IN omnpegesiser HaBOp BZHAUEHMM B KOTOPOE NAHHOE 3HAUYeHMEe MO-—

XeT WMJIM He MOXeT OBTH BKJIOUEHO. B COOTBETCTBMM C Hamenm ydebHou ©az0m
JAaHHBIX Ha KOTOpOﬁ BEI o@yqaeTeCB IO HacTodllee BPEMEHH, €CJIM BEHL XOoTuUuTe
Ha)TU BCeX MNPONaBLOB, KOTOPEE pas3MelleHH B Barcelona miam B London, BH
IOOJIKHEL MCIIOJIB30BATh ClleOyllMi Banpoc ( BEIBOL I[OKashHBaeTCcsa B PuUCyHKe
5.1 ):
SELECT *
FROM Salespeople
WHERE city = 'Barcelona'
OR city = 'London';

VmMeeTcsa m DoJjiee MNPOCTOM CHOCOD MOJYyUMTH Ty Xe MHOOpMAalMIO:

SELECT *
FROM Salespeople
WHERE city IN ( 'Barcelona', 'London' );

BeIBOI IJiSs 2TOI'O 3alpoca IloKas3kBaeTcsa B PucyhHke 5.2.

Kax BH MOXeTe BMIOETH, IN omnpezmensgeT HaboOp BHAUEHUM C I[IOMOILI MMEH
YUJIEHOB Habopa 3BakJIOUeHBIX B KpPyIJlble CKOOKM M OTIEeJIEHHEX 3anaTeiMu. OH
3aTeM [NPOBEPSAET pasJjiMuHbBe 3HAUEeHMS YKA3aHHOT'O IIOJIS IBITasChb HAWTU COB-—
nameHMe CO 3HauYeHMAMM u3 Habopa. Eciam sTO ciydyaeTcs, TO NpeIuKaT Be-
peH. Korma Hab®OpPCONEPXMUT SBHAUEHMS HOMEPOB a He CHUMBOJIOB, OINMHOYHEIE Ka-—
BBEIYKIM OIIYCKAaKnTCHd. ﬂaBaﬁTe HaﬁﬂeM BCeX 3aKa3UMKOB OTHOCAWLMXCHA K IIpodaB-—
IlaM MMeK mMxX 3HayeHusa snum = 1001, 1007, wm 1004. BeBOO IJig CJenylmero
3amnpoca IokasaH Ha Pucyhnke 5.3:

SELECT *
FROM Customers
WHERE cnum IN ( 1001, 1007, 1004 );

SQL Execution Log ============



SELECT *
FROM Salespeople

\ \

\ \

| WHERE city = 'Barcelona'

| OR city = 'London';

\ \

\ snum sname city comm \

| mmmmmm mmmmmmmmem e e |

| 1001 Peel London 0.12

| 1004 Motika London 0.11 |

| 1007 Rifkin Barcelona 0.15 |

\ \
PucyHok 5.1 HaxoxneHre npomaBLoOB B BapcesioHe u JIOHODOHEe

SQL Execution Log ============

\ \
| SELECT * \
| FROM Salespeople \
| WHERE city IN ('Barcelona', 'London';
\ \
| snum sname city comm |
| mmmmmm mmmmmmmms s e |
\ 1001 Peel London 0.12
| 1004 Motika London 0.11 |
\ 1007 Rifkin Barcelona 0.15 \
\ \
PucyHok 5.2 SELECT wmcnosb3yeT IN
SQL Execution Log ============
SELECT *

FROM Customers
WHERE snum IN ( 1001, 1007, 1004 );

\ \
\ \
\ \
\ \
\ snum cname city rating snum \
\ \
\ \
\ \
\ \
\ \

2001 Hoffman London 100 1001
2006 Clemens London 100 1001
2008 Cisneros San Jose 300 1007
2007 Pereira Rome 100 1004

PucyHok 5.3: SELECT wmcnoysbp3yeTr IN Cc HOMepamm

—========== QIIEPATOP BETWEEN ==========

OnepaTtop BETWEEN mnoxox Ha omnepatop IN. B oTnuMumMmM OT ONpeneJIeHMA 10
HOMepaM M3 Habopa, Kaxk 5TO0 gmemnaetr IN, BETWEEN onpegpengeTr 1nOmanasoH,
3HAYEeHUA KOTOPOI'O HOJIKHEI yMEHBUATBCH UYTO JeJjlaeT INpelMKaT BEpPHBEM. BEH
OOJIDKHEL BBeCTHU kJiUerBoe cJioBO BETWEEN C HauaJIbHBEIM 3HAUYEHUEM, KJIUeBoOe
AND 1 kKOHEUYHOE 3HaudeHMue. B ommmume ot IN, BETWEEN uyBCTBUTEJIEH K I10-
PAOKY, W I[IepBOe 3HAa4YeHMe B [PenJIOXKEHMM HOOJDKHO OBITh IIePBBIM [0 ajlhpaBUT—
HOMY WJIM UMCJIOBOMY HOpSIKy. ( OBpaTuTe BHMMaHME UYTO, B OTJIMUME OT AHD-—
JIUMCKOT'O SABEKA, SQL He TOBOPUT UTO "3HaueHMe Haxomurcsa (Mexny)BETWEEN
3HAUYEHMEM UM 3HadeHueM|, a npoctTo "3HaueHue BETWEEN 3HaueHMe 3HaUeHUe| .



3TO nDpmMMeHMMO M K onepatopy LIKE). Crhnenyoumy nopuMep OyIoeT M3BJIeKATb U3
Tabnauusl  [IpOoXaBLOB BCEX MNPOIABLOB C KOMMCCUOHHEMM Mexny .10 m .12 (Bb-
BOI IOKa3mBaeTcsa B PucyHke 5.4):

SELECT *
FROM Salespeople
WHERE comm BETWEEN .10 AND .12;

I1a BKJIOUEHHOT'O ornepatopa BETWEEN, 3sHaueHMe coblIazawulee C JIOOBM U3
IOBYX SBHaUeHUM I'paHuUE ( B 3ToM cjyudae, .10 m .12 ) BacrTaBigeT OpeIuKaT
OBITE BEPHEIM.

SQL Execution Log ============

| SELECT *

| FROM Salespeople

| WHERE comm BETWEEN .10 AND .12;
\

\

snum sname city comm
‘ __________________________________
| 1001 Peel London 0.12
| 1004 Motika London 0.11
\ 1003 Axelrod New York 0.10

PucyHok 5.4: SELECT wmcnosb3yeT BETWEEN

SQL He HeJjlaeT HEINOCPENCTBEHHOM MNOINIEPXKM HeBKJOueHMs BETWEEN. B
OOJDXHElL MJIM ONpelesMThb BallM TPaHMYHBIE 3HAa4YEeHMA TakK, YTOOH BKJIOYAKLILAA
MHTepHnpeTauusa ObJla OpMEMIIEMa, MWIM CIejlaTh YTO-HMOYyOb TMIa B3TOTO:

SELECT *
FROM Salespeople
WHERE ( comm BETWEEN .10, AND .12 )
AND NOT comm IN ( .10, .12 );

BeIBOI IOJig 2TOTO 3alpoca Iokas3wBaeTcsa B PucyHke 5.5.

[Io ofmeMy MNPMU3HAHMIO, 3TO HEMHOIT'O HEeYKJIOKEe, HO 3aTO [NOKas3eBaeT Kak
5T HOBEIE OIEPaTOPE MOI'YyT KOMOMHMPOBATBCHA C OllepaTopaMu Byssa dWTOOH
NIPOM3BOOUTE OOJlee CJIOXHBIE NPEeAMKATEI. B OCHOBHOM, BH HucCHOJb3yeTe IN u
BETWEEN Takxe KakK BBl MCIIOJIB30BajiM PEeJIALMOHHBIE OIlepaTOPsl WTOOBl CPaBHU-—
BaThb BHaAUYEHMS, KOTOpee OepyTca Jubo m3 Habopa ( mng IN ) gambo u3 oua-
nmasoHa ( nns BETWEEN ).

Takxe, NONOOHO pPeNALMOHHBIM onepartopaM, BETWEEN moxeT paboTaTb C CUMM-—
BOJIBHEIMU I[IOJIAMM B TepMMHAX 3KBMBAJIeHTOB ASCII. 5TO O3HadaeT YWTO BH MO-—
XeTe MCHOoNb30BaTh BETWEEN uTOOH BHOMPATh pPAO 3HAUYEHUN U3 YHOPAOOYEHHHX
no anbaBUTy BHAUEHUN.

SQL Execution Log ============

\ \
| SELECT * \
| FROM Salespeople \
| WHERE ( comm BETWEEN .10 AND .12 |
| AND NOT comm IN ( .10 .12;
\ \
\ \
\




\ 1004 Motika London 0.11 \

Pucynok 5.5: Cpmesnare BETWEEN - HeBKJIIOUEHHBIM

3TOT Banpoc BHOMPAeT BCEX 3aKal’3uUMKOB UbM MMEHAa I[IONajlM B ONpeIeJIeHHEIM
anbaBUTHBEIY OMAlla30H:

SELECT *
FROM Customers
WHERE cname BETWEEN 'A' AND 'G';

BeIBOI IJiS 2TOI'O 3alpoca okKas3bpBaeTca B PucyhHke 5.6.

ObpaTture BHUMaHMe uTOo Grass m Giovanni oTCyTCTBYOT, maxe IHpU  BKJIO—
yeHHOM BETWEEN. 3710 mpomcxomouT m3-3a Toro uro BETWEEN cpaBHMBaeT CTpPO-
KM HepaBHOM nOJuHE. CTpoka 'G' OGoJjlee kopoTkasd ueM cTpoka Giovanni, nos-
ToMy BETWEEN BeIBOOMT 'G' C npobeslamm. IIpoOesisl NpenuecTBYIOT CHMMBOJIAM B
anbaBuTHOM mnopsnke ( B OOJBWMHCTBE peanm3auuy ), noaroMmy Giovanni He
BEIOMpaeTca. To Xe camMoe NPOUCXOAUT C Grass. BaxHO MNOMHMTB B3TO KOI'Ia BH
ucnoypsyere BETWEEN 1njisg M3BJIedeHMSA 3HAUEHUM M3 aJIQaBMTHBEIX OMAIA30HOB.
OBBIUHO BBl yKa3blBaeTe IOMalasOoH C [IOMOUBK CHMMBOJIA Haudajla IOualasoHa U
CMMBOJIa KOHLA ( BMECTO KOTOPOI'O MOXHO IIPOCTO IIOCTaBUTHL Z ) .

SQL Execution Log ============

SELECT *
FROM Customers
WHERE cname BETWEEN 'A' AND 'G';

2006 Clemens London 100 1001
2008 Cisneros San Jose 300 1007

\ \
\ \
\ \
\ \
\ \
\ cnum cname city rating snum \
\ \
\ \
\ \
\ \

PucyHok 5. 6: McnomnbzoBahHme BETWEEN B anbaBMTHEIX NOPSIKaAX

_=========== OIIEPATOP LIKE

LIKE npmMeHMM TOJIBKO Kk nojsaM Tuna CHAR wmmm VARCHAR, C KOTOpPBIMM OH
MCIIOJIb3YEeTCHa YTOOBl HaxXxOIOMTh NONCTPOKM. T.e. OH MIeT II0JIe CMMBOJIA UYTOOH
BUIOETH, coBlamjaeT JiM C YyCJOBMEM YaCTb €I'0 CTPOKM. B KauecTBe YCJOBUA
OH MCIIOJIB3YyeT TPYNINOBEE CUMMBOJIE (wildkards) - cmeumasjbHBEE CUMBOJIEL KOTO-—
PBEIE MOTYT COOTBETCTBOBATH YEMy-HUOYIb.

ViMenTCAa OBa TUIla TI'PYIIOBEIX CHMMBOJIOB MCIOJb3yeMelX C LIKE:

* CUMMBOJI NOAYEPKMBaHMA ( ) 3amMemaeT JOOOM OOMHOUHBEI CHMMBOJI. Hanpn-
Mep, 'b t' OymeT cooTBeTCTBOBaThH CjoBaM 'bat' wmim 'bit', HO He Oymer
cooTBeTCcTBOBaATHL 'brat'.

o)

* 3HaK HOpoleHTa (%) BaMellaeT NOCJIeNOBATEJIBHOCTE JIOOOTO UYMCJa CMMBOJIOB
(BrJIOUAS CUMBOJIHI HYJis) . Hanpumep 'S$p%t' OymeT COOTBETCTBOBATH CJIOBAM



'put', 'posit', wmnm 'opt', HO He 'spite'.

IaBarTe HaMOeM BCeX 3aKal3UMKOB UbM MMeHa HauMHanTCcad ¢ G ( BHBOI
rmokaselBaeTcss B PucyHke 5.7 ):

SELECT
FROM Customers
WHERE cname LIKE 'GS$';

SQL Execution Log ============

SELECT *
FROM Customers
WHERE cname LIKE 'G';

cnum cname city rating snum
2002 Giovanni Rome 200 1003
2004 Grass Berlin 300 1002

Pucynok 5. 7: SELECT wmcnosbsyer LIKE c %

LIKE moxeT OBITH yIODEH e€CJM BH MUIIETE MMS MM OPpyroe 3HadeHMe, U eCiu
BBl HE IIOMHUTE KAaK OHM TOYHO NMUWYTCHA. [IPpendnojioXMM WTO BE HEyBEPEHH Kak
3amnrcaHo o OyKBaM MMS OOHOT'O M3 BaumMx IponaBlLoB Peal wmim Peel. Bel MO-
XeTe NPOCTO MCIOJB30BATH Ty YAaCTh KOTOPYH BE 3HAETEe U I'PYNIOBEE CHUMBO-
JIBL UTOOBl HaxXOAMUTbL BCE BO3MOXHEE Iapsl ( BBBOI 3TOIO 3alpoca IIOKasHBaeT-—
ca B PucyHke 5.8 ):

SELECT *
FROM Salespeople
WHERE sname LIKE 'P 1

o\
~.

T'pyHnIIOBEIE CMMBOJIEL [NOOUEPKMBAHMSA, KaXIBM M3 KOTOPBIX IpelcTaBJigeT OIOUH
CUMBOJI, noBaBsaT TOJIBKO IBa CUMMBOJIA K yXe cymecTtBywoumM 'P' m 'l' , nos-
TOMYy MMS Hanomobum Prettel He MoOxeT OHITHL TOKABaHO. TpynnoBOM CHMBOJI '
% ' - B KOHIE CTPOKM HeOoOXOoIMM B OOJILUIMHCTBE peajMs3aluil eciy OJMHa 10—
JIa sname OoJiblle YeM UYMCJIO CMMBOJIOB B MMeHM Peel ( IOTOMYy UTO HEKOTOPEHIE
IOIpyI'Me BHAaueHMd sname - IOJIMHHee 4YeM UYeTHpe CHMMBOJa ). B TakoM ciydae,
3HA4YeHMe IoJid sname , GakTMUeCKkM CcoxXpaHseMoe kak umMma Peel, conpoBoxna-
eTcsa panoMm npobejyioB. CilemoBaTesibHO, CuMBOJ 'l' He OyzmeT paccMaTpMBATH-—
Cd KOHLOM CTPOKM. I'pyHNIoOBOM CMMBOJI ' % ' - IPOCTO COOTBETCTBYET 3TUM
npobeyaM. OTO HeoOdA3aTeJIbHO, eCyM II0oJid shame mMmeeT Tun — VARCHAR.

SQL Execution Log ============

SELECT *
FROM Salespeople
WHERE sname LIKE ' P 1% ';




Pucynok 5.8: SELECT mcnoaesyerT LIKE c nopgdyepkmeaHuem ()

A d4uTO %e Bel OymeTe nmejiaTh €CJM BaM HYXHO MCKaThb 3HakK [OPOLIEHTa WU
3HaK I[oOuepkuBaHuAa B CcTpoke? B LIKE npenmkaTre, BH MOXeTe ONpPenesIMThb
JI000M OIOMHOYHEIM CUMMBOJI Kak cumpoJ ESC. CummBos ESC mcnoynbzsyeTcsa cpasy
nepen NPOLEeHTOM MM [NONUEePKMBAHMEM B IIpelMKaTe, M O3HadaeT YTO IIPOLEHT
WM [NOOYEepKMBaHME OyIeT MHTEePHNPpeTHMPOBATbBCS KaK CMMBOJI a He KakK I'pylIlo-—
BOM CUMMBOJI. Hanpummep, MBI MOTUIM OBl HAMTM Hall sname cTojybel I'Ie NPUCYTC-—
TByeT I[NOOUYEPKMBAHME, CJelyoluM OoOpasoM:

SELECT *
FROM Salespeople
WHERE sname LIKE '%/ $'ESCAPE'/';

C oTuMM OAaHHEMM He OyIOeT HMKaKOI'O BEBOHA, I[NOTOMY WTO MEl He BKJIOUMIINM
HMKaKOI'O I[NOOUYEPKMBaHMA B MMA Halwero nponmasua. lIpennoxeHme ESCAPE omnpe-
nenger '/ ' kak cumBon ESC. Cumpos ESC mcnosnbsyemeni B LIKE cTpoke,
CONPOBOXOAeTCA BHAKOM IIPOLEeHTa, 3HAaKOM MOOYepPKMBAaHMUA, WM 3HaAKoM ESCA-
PE, «koTopell OyHmeT MCKATbCHA B CcToJIOlLle, a He oOpabaTelBATbCA KakK T'PyIIo-—
BOM CuMBOJ. CuMmBoyx ESC posmkeH OBITH OIOMHOUWHEIM CMMBOJIOM M NPUMMEHSATBCSH
TOJIBKO K OOMHOYHOMY CUMBOJIy Cpasy IOCJIe HeroO.

B npumepe BRIIE, CHMMBOJI NPOLEHTA Hadajla M CMMBOJI INPOLEHTa OKOHYAHUA
oBpabaTHBAaNTCA kak I'PYIIOBBE CMMBOJIE; TOJIBKO NOIOYUEepPKMBAaHME NpemocTab-—
JIeHO caMo cebe.

Kak ynomMsaHyTO BmIle, CHMMBOJ ESC MOXeT TakXe MCIOJB30BaTbCA CaMOCTOS-—
TeJIbHO. JpyTMMM CJIOBaMy, €CJM BE OyOeTe MCKaThb CTOJOel, C BallMM CHMBO-—
jgoM ESC, BE IPOCTO BBOIMUTE €TI0 IOBaxXIbl. BO-IIepBHX 3TO OyIeT O3HadaThb
uTOo cuMBOJI ESC "OepeT crenyoumMi CHMMBOJI OyKBaJIbHO Kak CcuMBOJ", U
BO—-BTOPBIX UTO CMMBOJ ESC camMoCTOATEJIEH.

ViMeeTca OpemplOyliMM NPUMEP KOTOPHM NEepPecMOTPeH YTOOB MCKaThb
MecToHaxoxImeHue cTpoku ' /' B sname cronbue:

SELECT *
FROM Salespeople
WHERE sname LIKE ' % /_ / / %$'ESCAPE'/';

CHOBa He OyHmeT HMKAKOI'O BEBOIA C TaKMMM IOaHHEMM. CTpoOKa CpaBHMBAaETCH

C comepXxaHueM JIoOOM INOCJIeHOBATEJLHOCTM CHMBOJIOB (%), COIPOBOXIAEMEIX
CMMBOJIOM nomdepkmeanmsa ( /_ ), cuMsosom ESC ( // ), m ynoboi mocienoBa-
TEJIBHOCTBI CMMBOJIOB B KOHILE CTPOKM ( $ ).

PABOTA C HYJIEBHMI ( NULL ) 3HAUEHWAMU

YacTo, OyOyT MMEeTbCHA 3alMCKM B TabiMuile KOTOPHBIE He MMEnT HMKAaKMX 3Ha-
YyeHMM IJid KaxOooro I10Jid, HallpyMMep I[IOTOMYy UYTO MHOOpMalMsa He 3aBeplleHa,
MM NOTOMY YTO 3TO IIOJIe NPOCTO HEe 3alNOoJIHAJOCh. SQL yuyMTHIBAET TaKOM Ba-
puaHT, II0O3BOJISS BaM BBOIUTL 3BHAUEHUE NULL(HYCTOﬁ) B II0OJIe, BMECTO 3Ha-
yeHrsa. Korma 3HadeHme nojyudga paBHO NULL, 3TO O3HaudaeT, YTO OporpaMMa Oa-
3Bl OAHHBIX CIELUMAJIbHO [IPpOMapkKMpoBaja 3TO II0JIe KakK He MMeollee HUKAKOI'o
3HAYEHUd IJIS DTOM CTPOKM (MM 3alucHK) . OTO OTJIMYaeTCsa OT MNPOCTO Ha3Ha-—



YeHMsA IIOJII0, 3HadeHMs HyJNd uiau npobesa, KOTOpele Oaza IaHHBIX OyneT obpa-
faTeEIBATE Takxe Kak U Jioboe Opyroe 3HadeHMe. TOUHO TakKxe, xak NULL He
ABJISETCHA TEeXHMUECKMM SBHauUeHUeM, OHO He ¥VMeeT M Tulna IaHHBEIX. OHO MOXeT
nmoMemaTscsa B Jiobom Tun nojga. Tem HM MeHee, NULL B SQL yacTo yHIOMMHAET-—
CAa KakK HYJIb.

[IpennojyioxXMM, YTO BBl I[IOJIYUMJIM HOBOT'O 3akal3uMKa KOTOPHIM elle He ObLI
HasHAa4YeH NpomaBLly. UYeM XIOaThb Npolabklla K KOTOPOMY €TI0 HYXHO HasHA4YUTh,
BBl MOXETe BBECTM 3aka3uukKa B 0a3y IOaHHBIX Telepb Xe, TaK 4YTO OH He IOo-
TepsSeTcsa NpPpM IepeCcTaHOBKE.

Ber MOxeTe BBeCTM CTPOKY IJId 3akasumka cO 3HadeHmeM NULL B nojse snum
¥ BalOJIHUThL B2TO [IOJIe BHaUYeHMEeM II03Xe, KoI'Ia Nponakell OyIneT Ha3HAYEeH.

—————————e NULL OIIEPATOP ————————e

Tak kak NULL ykaseBaeT Ha OTCYTCTBME 3HAUeHUud, BEL HE MOXeTe 3HAThb
KaKOB OymeT pes3yJbTaT JI0OOTO CpaBHEeHMS C ucnojb3oBaHueM NULL. Korma
NULL cpaBHMBaeTCsa C JIOOBIM SHAUYEHMEM, mnaxe c mpyruMm TakuMm xe NULL, pe-
3ynbTaT OyIOeT HM BEPHEIM HM HEBEPHEM, OH - Heu3BecCcTeH. Hewm3zBecTHBWM By-
JeB, BOOOIWEe BeneT cebOa TakXe Kak HeBepHasd CTPOoKa, KOTOpasa IMNpoM3Bend
HeM3BECTHOE 3HadeHMe B I[peaduKaTe He OyneT BHOpaHa 3alpoCOM — MMEUTe
BBMAYy YTO B TO BpeMmsa kak NOT (HeBepHOe) - paBHgeTcsa BepHO, NOT (Heus-
BECTHOE) - paBHAETCS HEUM3BECTHO.

ClienoBaTesibHO, BbpaxeHme Turna 'city = NULL' mnm 'city IN (NULL)' 6y-
OeT HEeM3BEeCTHO, HEe3aBUCKHMMO OT 3HaueHus city.

YacTo BB OOJIKHEI IOeJIaThb Pa3JMuMa MeXOy HEBEPHO M HEeM3BEeCTHO - MeXOy
CTpOKaMM CcoIepXallMM BHAYeHMA CTOJIOLOB KOTOPBE HE COOTBETCTBYKT YyCJIO—
BMIO NpenukaTa M KOTOpele cormepxaT NULL B cromnbuax. [lo sTol npuumHe, SQL
IpPenoCTaBJISET CIelUMaJIbHBEM onepaTop 1S, KOTOPBM MCIOJbB3YyeTCS C KJIIOUYEBEM
cinosoM NULL, npia pasMmemeHuda 3HadeHma NULL.

Hammem Bce 3amnmMcyu B Hamewn Tadbiamuie 3akaszumkoB ¢ NULL 3HaAUEeHMSMM B Ci-
ty cronbue:

SELECT *
FROM Customers
WHERE city IS NULL;

31meck He OyIeT HMKAKOI'O BEBOHA, I[IOTOMYy UTO MBI HE MMEEM HUKaAKUX 3Ha-
yeHuy NULL B HamMX TUIOBHX Tabnuuax. 3HauveHus NULL - OUeHb BAXHB, W MH
BEPHEMCH K HMM IIO3Xe.

VCIIOJIE3OBAHME NOT CO CIEOVAJIBHEIMM OIIEPATOPAMU

CHGLLM&J‘H::HI:IG OIepaTOoOpPsl KOTOPEBIE MBI M3ydaJit B 2TOV TIJlaBe MOTYyT HeMeIn—
JIEHHO npenmecTtBoBaTb Bymery NOT.

OH OPOTMBOIIOJIOXKEH PEeJIALMOHHEIM OllepaTopamM, KOTOPEIE IOJIXHBEI MMETbL Olle-
paTop NOT - BBOOMMEIM BHpaxeHuem. Hanpuwmep, €CJIM MBI XOTUM YCTPAaHUTH
NULL m3 Hamero BEBOIA, Mel OynmeMm mcrnojb3oBaTb NOT UTOOB MBMEHUTH Ha

IIPOTUMBOIIOJIOXHOE 3HAUEeHMEe IIpenrkKarTa:

SELECT *
FROM Customers
WHERE city NOT NULL;

Ipu orcyTcTBUM 3BHadueHuy NULL( xak B HalleM cjydae ), OyoeT BEIBEIEeHa
BCa Tabiauila BakaszuMKOB. AHAJOTMYHO MOXHO BBECTU cCJelywlee



SELECT *
FROM Customers
WHERE NOT city IS NULL;

— YWTO TakKXe IpruemMJieMo.

MBI MOXEeM Takxe mucrnojabs3oBaTek NOT ¢ IN:

SELECT *
FROM Salespeople
WHERE city NOT IN ( 'London', 'San Jose' );

A 3TO0 - IOpyroy crnoco® NomoBOHOT'O Xe BHEpPaxXeHUS

SELECT *
FROM Salespeople
WHERE NOT city IN ( 'London', ' San Jose' );

BeIBOI IJIS 2TOTO 3ampoca IokKaspBaeTcsa B PucyHke 5.9.

TakuM xe crnocodboM Brel MoxeTe mcnojsib3oBaTbk NOT BETWEEN m NOT LIKE.

SQL Execution Log ============

\ \
| SELECT * \
| FROM Salespeople \
| WHERE sity NOT IN ('London', 'San Jose'; |
\ \
\ snum sname city comm \
| mmmmmm mmmmmmomes mmmemeeeo oo |
1003 Rifkin Barcelona 0.15 \

\

\

\
\ 1007 Axelrod New York 0.10
\

Pucysnoxk 5. 9: Mcnoabz3oBanHme NOT c IN

PE3IOME

Temnepb BBl MOXeTe CO3IaBaThb [IpeIMKaTH B TepMMHaX CBS3€M ClIeluallbHO
onpeneyieHHBIx SQL. Bel MOXeTe MCKAaThb BHAUEHMA B OIPEeleJIeHHOM IOumalla3oHe
(BETWEEN) wmim B umcjioBoM Habope (IN), mIM BB MOXETe MCKaAThb CHMBOJIbHEE
3HAUeHUs KOTOPEE COOTBETCTBYIOT TEeKCTY BHYTPM IapaMeTpoB (LIKE).

Bel Takxe M3YyUMJIM HEKOTOPBE BellM OTHOCUTEJIBHO TOI'O kak SQL nocrynaer
OPpY OTCYTCTBMM IAHHBIX — YTO PeaJIbHOCTb MUPOBOM Oas3bl JaHHBEIX — MCIIOJb3YS
NULL BMEeCTO KOHKPETHHIX 3HAaueHMM. BB MOXeTe M3BJIEKATh MIM MCKJIOUATH
3HauyeHuAa NULL m3 Bamwero BEHBOILA MCHOJNb3yA omnepaTtop IS NULL. Teneps,
KOT'IDa BHE MMeeTe B BalleM PacCIOopAXeHMM BeCb HaAabOp CTaHIOAPTHHEIX MaTeMaTU-—
YeCKMX M CIelMaJIbHEIX OllepaTopoB, BBl MOXETe IIepexXOnOUTb K ClelMaJlbHEM
byHxumaM SQL KOTOprle paboTalT Ha BCex I'pyllax 3HaudeHuM, a He IIPOoCTO Ha
OIOMHOUYHOM 3HAUEHWUM, YTO BaXHO.

310 yxe Tema I[JaBwe 6.



kkkkhkkkkkkkkkkkk*k PABOTA C SQL kkkkhkkkkkkkkkkkk*k

1. HanummTe OBa 3anpoca KOTOPHEE MOTIJIM OB BEIBECTM BCE IIOPSAOKM Ha 3 MM
4 OxTabpsa 1990
2. HanmmmTe 3amnpoC KOTOPHI BHOEpEeT BCEX BaKa3UMKOB OOCIIYyXMBaEMBIX IPO-

maBuamMu Peel miam Motika. ( Iomckaska: M3 HAMX TUIIOBLIX TadOJaul, I10Je
sSnum CBS3EBaeT BTOPYKH Tabauily C IIepBOM )
3. HanummTe 3amnpoc, KOTOPBIM MOXET BEBECTM BCEX SBaKal3UMKOB UYbM UMeEeHa

HauMHATCA C OyKBH [IONalamlel B Omana3oH oT A no G.

4. HanummTe 3andpoC KOTOPBIM BHOepeT BCeX [IO0JIb30BaTeJieM UbM MMEeHa Hauu-
HawTCcsa C¢ OykBH C.

5. Hanmmmre 3anpoC KOTOPEI BHOEpPET BCE NOPAIKM MMeKUMe HyJIEBEIE 3Haue-
Husa mau NULL B nojie amt (cymma) .

( Cm. IIpunoxeHue A 1Ojid OTBETOB. )

6. OBOBIIEHME OAHHHX C IIOMOMBI ATPETATHHX OYHKINNA

B OTOM IJIABE, BH NEPEMOETE OT IIPOCTOI'0 MCHOJb30BaHMA 3alpoCOB K UBB-
JIeUeHUI0 BHadveHuM u3 0as3n IOJAaHHBIX M OIlpeneJyI€eHMI, KaK BBl MOXeTe MCIIOJNb30-—
BAaTb BTU 3HAUYEHMS YTOOB MNOJYUYMTb M3 HUX MHOOPMaLUMiO. ITO IOejaeTcsa C II0-—
MOWBI0 aT'pelaTHHEX MM OofmMX QYHKLMY KOTOpHEe OepyT TPYINE 3HAUYEHUM U3
IOJIS M CBOIAT MX IO ONMHOYUHOI'O 3HaueHMs. B y3HaeTe KakK MCIHOJIB30BAaThH
5Ty QYHKUMM, KaK ONPeIesIMThb TPYIIL 3HAUYEeHUNM K KOTOPBIM OHM OyIOyT IpuMe-—
HATBCHA, M KaK ONpeleNMThb Kakye I'PYyNNs BHOMpAaKnTCHS OJiS BEIBOIA. B Oynere
Takxe BUIETb IIPM KaKUX YCJIOBMSAX BE CMOXeTe OOBEeIMHUTHL 3BHAUYeHMUs II0JiS C
3TOM I[OJIydeHHOM MHQoOpMalMey B OOMHOUHOM 3allpoce.

==== UTO TAKOE ATPETATHHE OYHKIUU ? =====

3amnpoCH MOTYT NPOM3BOIUTE OOOOMEHHOE TIPYIINOBOE 3HadeHMEe MOJIeM TOYHO
TakXe KaK M 3HadeHMe ONHOTO MNOoJA. ITO HeJjlaeT C [IOMOWbK arperaTex QyHK-
LM . ArperaTHble QYHKLUUM MNPOMU3BONAT OIMHOYHOE SBHAUEHMEe OJId BCEeM I'PYIINH
Tabauue. VMeeTcs CHOMCOK 2TUX QYHKLMNM:

* COUNT npomMB3BOOMT HOMEpa CTPOK Wiy He-NULL 3HaueHMs I[0oJIeM KOTOPHe
BBIOPAJI 3amnpoc.

* SUM npom3BOOUT apuPMeTUUEeCKyKl CyMMYy BCEeX BHOPAHHBIX B3HAYEeHUM HaHHOI'O
[IOJIA .
AVG NpoM3BOOMT yCPeIHEeHMEe BCeX BEOPaHHEIX SHAYEeHMM IaHHOTO IIOJIA.
MAX npoms3poaMT HamboJbllee M3 BCEeX BHOPAHHBIX BHAYEHUM HOAHHOTO IIOJIA.
MIN ODpomM3BOOMT HaMMeEHbUIEe M3 BCEX BHOPAHHBIX 3HAUYEHUM HOAaHHOIO
[IOJIA .

KAK JUCIIOJIB3OBATHL AT'PETATHHE OYHKIUM ?

ArperaTHble QYHKUMM MCIIOJNL3YIOTCS MNOIOOHO MMeHaM IIOJIEM B [NPelJIOXEeHUU
SELECT 3amnpoca, HO C OIHMM MCKIJIOUEHMEM, OHM OepyT MMeHa IIOJId KaK apry-
MeHTH. TOJBKO UMCJIOBBIE II0OJIS MOI'YT MCIOJIB30BaTbCca ¢ SUM m AVG. C COUNT,
MAX, m MIN, MOT'YT MCIOJIbE30BATBCSH M UMCIJIOBHE WMJIM CUMBOJIbHEIE IOJId. Korma
OHM MCIIOJIB3YITCHS C CUMMBOJIBHBEIMU I10JISMU, MAX m MIN OymnyT TpaHCIMpOBaThb
X B B2kBMBajJieHT ASCII, KOTOPHEIM IOJIXeH coobmaTb, uTo MIN OymeT O3HauaTh
nepsoe, a MAX nocrynenmHee 3HadeHMe B ajldaBUTHOM MHopsAanke ( Belmada ajiQaBUT-—
HOTO yhnopamoueHus obcyxnaeTcsa OoJjiee nompobHo B I'smaBe 4 ).



Urobel HamTu SUM BCcex HamMxX I[IOKYINOK B Tabjamuel IlopankoB, ME MOXEM
BBECTHM CJIeOyllMi 3anpoc, C €TI0 BHBOIOM B PucyHke 6.1:

SELECT SUM ( (amt))
FROM Orders;

SQL Execution Log ============

\

| SELECT SUM (amt)
| FROM Orders;
\
\

PucyHok 6.1: BrOOP CyMMEL

3TO KOHEUHO, OTJAMYaeTCHa OT BeOOpa IOJIA IPM KOTOPOM BO3BpallaeTCsa OIM—
HOYHOE 3HaueHMe, HEe3aBUCUMMO OT TOI'O CKOJIbKO CTPOK HaxXOoOMTCA B Tabjaule.
3-3a »TOrO0, arperatTHee QYyHKLUMM M [IOJIS HEe MOI'YT BHOMPATBCS OIOHOBPEMEH—
HO, Noka npenjioxeHue GROUP BY (ommcaHHOe najiee) He OyIeT MCIOJb30BAaHO.
HaxoxIeHMe yCpeIlHEHOMV CyMMHI — BTO IIOXOXas olepauusa ( BEBOA CJenyllero
3amnpoca MNOoKasHBaeTCcsa B PucyHke 6.2 ):

SELECT AVG (amt)
FROM Orders;

SQL Execution Log ============

\

| SELECT AVG (amt)
| FROM Orders;
\
\

‘ _______
| 2665.84
\
\

PucyHOk 6.2: BrOOp CcpenHEero

CIEIVAJIBEHEE ATPUMBYTH COUNT

dyukuma COUNT HeCKOJIBKO OTJIMYaeTcsa OoT bBcex. OHa cUuMTaeT UYUCJIO 3Haue-
HMM B JaHHOM CcToJfle, WIM UMCJIO CTPOK B Tabjauue. Kor'ma oHa CcuUMTaeT
3HaAUeHMuda cToJbla, oHa wucnoJsie3yercsa ¢ DISTINCT 4uToOBl NPOMU3BOIOUTE CUeET
uyceJl PasJIMUHBIX BHAYEHMM B HOAaHHOM NoJjie. Mel MOTJiM OBl MCHIOJIB30BATH €€,
HalpmuMep, yTOOBl COCUMTATH HOMEepa IMINpodaBLOB B HacCcToOdAllee BpPeMA OIMCAHEBEIX
B Tabnuue llopsankoB ( BEBOI INOKasHBaeTCsa B PucCyHKe 6.3 ):

SELECT COUNT ( DISTINCT snum )



FROM Orders;

VCIIOJIE3OBAHME DISTINCT

ObpaTuTe BHMMAaHME B BHIUEYINOMSHyTOM HOpuMepe, Yurto DISTINCT, cCconpoBOX-—
OaeMElM MMEeHEM II0JIS C KOTOPEIM OH IPMMEHSeTCS, [IOMElleH B KPpyIJlEle CKOOKM,
HO He cpas3y nocjye SELECT, kak paHble.

Sroro mcnomb3oeaHud DISTINCT c COUNT npuMeHAeMOT'O0 K MHIOMBMUIOYAJIbHBIM
crojybuaM, TpebyeT cTa”HmapT ANSI, HO OOJblIOEe KOJMUECTBO NPOI'PaMM He
NpenbAaBJIA0T K HMM TaKoOT'o TpebOoBaHUA.

SQL Execution Log ============

\

| SELECT COUNT (DISTINCT snum)
| FROM Orders;
\
\

PucyHok 6.3: IlomcueT 3HAYEHUM I10JIg

Bel MoOxeTe BHOMPaATh MHOTOuMcJieHele cueTa ( COUNT ) m3 moJjie C  IIOMOUBIO
DISTINCT B OIMHOYHOM 3alpoCe KOTOPEIM, KakK Mu BUIeNu B I[JiaBe 3, He BBI-
[IOJIHAJICA KOT'Ia Bl BEHIOMpPANM CTPOkM C nomouwpo DISTINCT. DISTINCT wMoxeT
MCIIOJIb30BATHCA TaKuM ob6pasoM, C Jiobor GyHKLUMEeM arperarta, HO Haubojee
4acTo OH mcnoJsie3yerca ¢ COUNT. C MAX m MIN, »TO NpoCTO He OyHmeT MMeThb
HUKakoro sbpdexra, a SUM m AVG, BB OOBYHO NpPMMEeHAeTe IOJiS BKJIOYEHMS II0B-—
TOPSAEMEIX BHA4YEeHUM, TakK KaK OHM 3akKOHHO 20bexkTMBHee o0OUMX UM CPEeIHUX
3HAUEHUM BCexX CTOJIOLIOB.

VCIIOJIE3OBAHME COUNT CO CTPOKAMM, A HE 3HAUYEHUAMU

UToOBl moncumMTaTh obllee UMCJIO CTPOK B Tabiule, UCIIOJIb3YUTE QYHKLMIO
COUNT co 3Be3I0UYKOM BMECTO MMEHM I[I0Jig, KakK HalpyMep B CJenyoleM IIpuMe-—
pe, BBEBOI M3 KOTOPOI'O INOKazaH Ha PucyHke 6.4:

SELECT COUNT (*)
FROM Customers

COUNT co 3Be3noukoM BkJouaeT mM NULL u noyOJamKaTH, IO DSTOM [IpUUMHE
DISTINCT He MoOxeT ObITh McHOJNb30BaH. DISTINCT mMOxeT NPOM3BOIOUTE OoJjiee
BeICOKME HoMepa ueM COUNT ocoBoTro moJjisg, KOTOPHIM yHaJigseT BCe

SQL Execution Log ============

SELECT COUNT (*)
FROM Customers;




PucyHok 6. 4: llomcueT CTPOK BMECTO SBHAUEHUMN

CTPOKM, uMepmme Mn30eITOYHBe MM NULL naHHBEE B 3TOM IOJIE.

DISTINCT He npuMeHuMM c COUNT (*), 1nOTOMYy, UYTO OH He MMEeT HMKaKOI'Oo
IOeVCTBMUA B XOpOoWOo pa3paboTaHOoM M HoOomepxuBaeMoM Dasze IaHHBIX. B Takou
Basze JAaHHEIX, He IOOJIXHO OBITHE HM TaKMUX CTPOK, KOTOPEIE Obl ABRJIAJIMUCH I10JI—
HOCTBIO IIYCTHEMHI, HU1 ﬂy@ﬂMKaTOB ( IIEPBEIE HE COIOepXaT HUMKAKMX IOaHHEIX, a
IocjienHye [OJIHOCTBhI0 M3OBITOUHE ) . Eciu, C OpyI'OM CTOPOHEl, BCe TakKK MUMe-—
I0TCS IOJIHOCTBI NYyCTHE MM M3OEITOUHBIE CTPOKM, BH BEPOSTHO HE 3axXOTUTe

uToOel COUNT CKpBLJI OT BacC 2Ty MHOOPMALMIO.

BKIIIOUEHVE IOYBJIMKATOB B AI'PETATHHE OYHKINNU

ArperaTHbele QYyHKUMM MOTYT Takxe ( B OOJIBIIMHCTBE peayiM3aluM ) MCIOJb-—
30BaTh apryMeHT ALL, KOTOPHM I[IOMellaeTCcsa Nepen MMEeHeM I[OoJid, HOHOOHO
DISTINCT, HO O3HadaeT MNPOTMBOIIOJIOXHOE: — BKJIOYATh OyOjamkaTel. ANSI Tex-
HUUECKM He rnos3pojideT sToro njgsa COUNT, HO MHOTME peajam3aluuy ocJabidioT

3TO OT'PaHUUEHMEe.
Pazmuuma Mexny ALL m * korma OHM wmcrnosb3yioTrcs ¢ COUNT -

ALL wmcnonb3yeT ¥MMA [OoJid KakK apryMeHT.
* ALL He MOXeT mnomcumrTarTb 33HauveHmusa NULL.

[loxka * 4gBJISEeTCS €IMHCTBEHEIM apIl'yMEHTOM KOTOpHM BkJoUaeT NULL 3Haue-
HMS, M OH MCHOJIb3yeTcsa ToJlbkKo ¢ COUNT; dbyHxuum oTiamdHele oT COUNT wmrHO-
pupyoT 3HadeHumsa NULL B jmoboM ciydae. Crnepywomas koMaHma noncumraetT (CO-
UNT) wumcyio He-NULL 3HaueHuM B mojie rating B Tabiuie 3aka’3uuMKOB ( BKJIIO—
Jasg NOBTOPEHMA ) :

SELECT COUNT ( ALL rating )
FROM Customers;

AT'PETATH IIOCTPOEHHHE HA CKAJIAPHOM BHPAXEHNNM

IO 3TOI'0O, BE MCIOJIE30BaJM arperaTHble QYHKLUMM C OOMHOUHBIMM [IOJIAMM Kak
apryMeHTaMM. Bl MOXeTe TakKXe MCIOJIb30BaTh arperaTHhe QYHKUUM C aply-—
MEHTaMM KOTOPEBIE COCTOAT M3 CKaAJIAPHBEIX Bmpaermﬁ BKJIUAKIMX OIHO WMJIMN Bo-
Jee noJjen. ( Ecam B 3TO0 mejlaeTe, DISTINCT He paspemaeTcsa. ) Illpenmnojo-
XMM, 4YTO Tabnuua [IopaIKOB MMeeT elle OIOMH CToJIfel] KOTOPBM XPaHUT IIpenbl—
OYVIMY HeyIJlaueHel OajiaHc (moJie blnc) IJjig KaxOoro 3aKal3uMKa. Bl OOJIKHEL
HaMTK DTOT Tekyumy ©OajiaHC, IoOaBJIEHMEM CYMMEBl NPUMODPEeTEeHMUM K Ipenbayle-—
My 0GajiaHcy. Bel MoOxeTe HauMTM HamMOOJIbIMM HeyIJIaueHB OajiaHC CJlenyolyM
obpaszom:

SELECT MAX ( blnc + (amt) )
FROM Orders;



g KaxIoy CTPOKM Tabiuiel, STOT 3anpoc OymeT CcKJalelBaTb blnc m amt
I0JIS 2TOTO 3aKaszuuka U BHOUpPATH caMoe OOoJiblloe 3HaueHMKe KOTOpOoe OH Hal-
ner. KoHeuHO, IOKa 3akKasuMKM MOT'YT MMEeTb MHOT'OUMCJIEHHE IOpSIKM, MX He-
yIJIaueHu OajlaHC OLEHMBAETCS OTIEJIBHO IJIiS KaxXIoT'o Mopsnaka. BOBMOXHO,
nopsanok c 0OoJjee 1no3mnHEeM JaToy OyHeT MMEeTh CaMbel OOJIbUIOM HeyIlJIaueHHBIM
BajaHc. JMHade, cTapblt OajlaHC OOJDKEeH OBEITh BEHOPAH KakK B 3alpoce BhHIIe.

dakTUUECKM, UMEnTCsa OO0JIblIoe KOJIUYECTBO cuUTyauur B SQL IIme BE MOXeTe
MCIOJIb30BATE CKAJIIPHBIE BEPAXEHMS C [IOJIAMM MM BMECTO I[IOJIeM, KakK BB
yBUOeTe »TO B IJlaBe 7.

NPEIJIOXEHVE GROUP BY

[IpennoxeHre GROUP BY nosBoJigeT BaM ONpelendaThb NOIOMHOXECTBO BHAUYEHUM
B OCOOOM IOJIe B TepMMHax OPyTroro IIOJA, U NPMMEeHATh QyHKLUMUI arperara kK
IOOMHOXECTBY. OTO HaeT BaM BO3MOXHOCTb OOBEIMHATH I[IOJIA M arperaTHEE
byHKUMM B eIMHOM npenjioxeHum SELECT. Hanpumep, NOPEONOJIOXKMM UTO BE XO-—
TUTE HaUTK HaAUMOOJbIYID CyMMYy IPMOOPETEHMM IIOJIYUEHHYI KaXIbM IPONaBLIOM.
Bel MOXeTe cIejlaThb paslesibHBI 3alpoc Ijd KaxIooro M3 HMX, BuOpaB MAX
(amt) n3 Tabamue [IopgaIKOB OJIS KaXIOOI'O 3HAadeHmda noJsig snum. GROUP BY,
OIOHakKO, IO3BOJMT BaM NOMeECTUTb MX BCe B OIHY KOMaHIYy:

SELECT snum, MAX (amt)
FROM Orders
GROUP BY snum;

BeIBOI IJiS 2TOI'O Balpoca [okKaseHBaeTcsa B PucyHke 6.5.

SQL Execution Log

SELECT snum, MAX (amt)
FROM Orders
GROUP BY snum;

snum
1001 767.19
1002 1713.23
1003 75.75
1014 1309.95
1007 1098.16

PucyHnok 6.5: HaxoxmeHre MaKCHMaJIbHOM CYMMEBI INIPOHOAaXM Yy KaXIoI'O IIpoIaBlia

GROUP BY npumMmeHseT arperaTHbEe QYHKLUMM He3aBUCKUMMO OT CEepMuM TPyl KO-
TOPEIE ONPEmneJyigdlTCsa C [IOMOWBK 3HAa4YeHMd II0JIZ B LeJIoM. B sToM ciydae,
Kaxnasa I'pylla COCTOMT M3 BCeX CTPOK C TeM Xe CaMbM 3HadeHMeM I10JId
snum, ¥ MAX OyHKUMSA OPUMEHSEeTCS OTIAEJIbHO IJIS KaXIoM TaKOoM¥ I'PYINHE. 3TO
3Ha4YeHue I0oJIA, K KOTOpoMy HOpuMeHdeTcsa GROUP BY, mMeeT, O ONpenejyieHMb,
TOJIBKO OIOHO 3HAadYeHMe Ha I'PYyINly BHEHBOIA, TaKXe KakK 2TO IejlaeT arperaTHas
byHKUMA. PesynbTaToM ABJISETCHS COBMECTMMOCTBb KOTOpas [IO3BOJISET arpera-
TaM ¥ IIOJIAM OOBEeNMHATBCS TaKuM OOpaszsoM.

Bel MOxeTe Takxe MCHnojb30BaTb GROUP BY ¢ MHOTOUMCJIEHEIMM I[IOJIAMU. Co-
BEPUIEHCTBY A BI:ILHeyHOMF{HyTI:Iﬁ InpruMep maiee, IIPeOrioJIOXMM YWTO BEI XOTUTE
YBUIOETH HaMOOJbUYI CYMMY NIPMODPETEHMM [OJIydaeMylo KaXIbM IPOHNABLOM KaX-—



OB OeHb. UYToObl CcOejiaTh 2TO, BB IOJIXHBE CIPYNNMPOBATE Tabiuuy Ilopsankor
IO maTaMm I[IpONaBLOB, M OPUMeHUTH OQyHkUMIO MAX K KaxIOo¥ TaKoM TIpyllle, 10—
OODHO »TOMY :

SELECT snum, odate, MAX ((amt))
FROM Orders
GROUP BY snum, odate;

BeIBOII IJiS 2TOI'O Banpoca IoKaseHBaeTcsa B PucyHke 6.6.

SQL Execution Log

SELECT snum, odate, MAX (amt)
FROM Orders
GROUP BY snum, odate;

\ \
\ \
\ \
\ \
\ \
\ snum odate \
| mmmmmm mmmmmmeeem —eeeeoo |
\ 1001 10/03/1990 767.19
\ 1001 10/05/1990 4723.00
\ 1001 10/06/1990 9891.88
\ 1002 10/03/1990 5160.45
\ 1002 10/04/1990 75.75
| 1002 10/06/1990 1309.95
\ 1003 10/04/1990 1713.23
\ 1014 10/03/1990 1900.10
\ 1007 10/03/1990 1098.16
\ \

PucyHok 6.6: HaxoxneHue HamuOOJIblIeM CyMMH NPMOOpeTeHMM Ha KaxXIbel IeHb

KoneuHo xe, NyCThle TPYINE, B IOHM KOI'IDa TeKyllMY NpoHaBell He MMeJl 10—
PAOKOB, He OyIOyT IOKaz3aHbl B BEBOIE.

[NPENJIOXEHVE HAVING

[IpennojioXyM, YTO B IIPenuHIylleM IIPpUMepe, BB XOTeJiM OH YyBUIOETH TOJIBKO
MaKCUMAaJIbHYI CYMMy NproOpeTeHurt 3HaueHue koTopow meme $3000.00. Ber He
CMOXeTe MCIOJIb30BaTh arperaTHyn QyHKUMIO B HpemjoxeHuy WHERE ( ecnimu  BH
He MCIOJNIb3yeTe [I0I3allpoC, OIMCAHHEI [I03Xe ), [NOTOMYy 4YTO NpeIMKaThl Olle-—
HVBAaKRTCAd B TEPMMHAX O,JII/IHOHHOﬁ CTPOKM, a al'peraTHEEe @yHKLU/H/I OLleHMBaKTCHA
B TepMMHaxX TPYIIl CTPOK. 9TO O3HAUaeT YUTO BHEH HE CMOXeTe coeJilaTb YTO—HU—
Oyob TOIOOHO CJenyoleMy :

SELECT snum, odate, MAX (amt)
FROM Oreders
WHERE MAX ((amt)) > 3000.00
GROUP BY snum, odate;

9T0 OyIeT OTKJIOHEHMEM OT CTporoy mumHTepnpeTaumy ANSI. UYToOBl yBUIOETH
MaKCUMaJIbHYI CTOMMOCTL npuobperenHuit cBeime $3000.00, BB MOXeTe MCIIOJb-—
30BaTh NpenjoxeHme HAVING.

[lpennoxeHme HAVING onpeznensgeT KPUTEPUM MCIOJIb3yeMble UYTOOBE yHOaJATh
OIpeneJsyieHHBEle TPYINEl M3 BEBOILA, TOYHO TakXe Kak npennoxeHme WHERE nemna-



eT 2TO IJiS MHIMBUAOYAJIBHEIX CTPOK.
[IpaBUJILHOM KOMaHOOM OyIeT CJenyolsasd:

SELECT snum, odate, MAX ((amt))
FROM Orders
GROUP BY snum, odate
HAVING MAX ((amt)) > 3000.00;

BeIBOI IJiS 3TOTO 3anpoca I[okKaskBaeTcsa B Pucyhnke 6. 7.

SQL Execution Log

SELECT snum, odate, MAX (amt)
FROM Orders

GROUP BY snum, odate

HAVING MAX (amt) > 3000.00;

snum odate

1001 10/05/1990 4723.00
1001 10/06/1990 9891.88
1002 10/03/1990 5160.45

PucyHok 6. 7: YmajieHre TPYIN arperaTHBEX 3HAUESHUN

ApryMeHTE B nOpenjioxeHur HAVING crienyioT TeM Xe CaMeM IpaBuMjlaM 4TO UM B

npennoxeHnmy SELECT, cocToAmer M3 KOMaHI MCHoJb3yommx GROUP BY. OxHu
IOOJDKHEL MMeTb OIHO 3HaueHMe Ha I'pyldny BeBOIa. Cllenmywuas kKoMaHIa OymeT
3anpeueHa :

SELECT snum, MAX (amt)
FROM Orders
GROUP BY snum
HAVING odate = 10/03/1988;

[Iosle odate He MoxeT OBTH BEI3BAHO IpenjioxeHreMm HAVING, HOTOMYy YTO OHO

MOXeT MMeThb ( UM IOEUCTBUTEJIBHO UMeeT ) foJyiblle YeM OIHO 3BHAayeHMue Ha
Tpynny BEBOZA. YTOOH M30eTraTh TakoM CcUTyauuwu, npenjioxeHmue HAVING mosox-—
HO CCEUJIATBCSA TOJIBKO Ha arperaTe M I[I0Ja BeIOpaHHBle GROUP BY. IlMeercsa

OPaBUJIBHEI CIOCOO CIeJjlaTh BHIIEYIOMSHYTHM 3alpocC ( BEHBOX IIOKAa3BEEBAETCS B
PucyHke 6.8 ):

SELECT snum, MAX (amt)
FROM Orders
WHEREodate = 10/03/1990
GROUP BY snum;

SQL Execution Log

\ \
| SELECT snum, odate, MAX (amt)

| FROM Orders \
| GROUP BY snum, odate;

\ \




\ \
! !
\ 1001 767.19
\ 1002 5160.45
| 1014 1900.10
\ 1007 1098.16
| |
PucyHok 6.8: MakxcuMaJlbHOE 3HadeHMe CYMMH NPpMOOpeTeHMM y KaxXIoIo

nponaeua Ha 3 OxTabpsa

[lockoJbKy moJjyis odate HeT, He MOXeT OBITb M BEHOPAHBIX I10JIEMN, 3HAUYEHMEe
OTUX IOaHHBIX MEHbIIE YeEM B HEKOTOPEBIX IOPYI'MX IIpMMEepax. BBIBO,JZ[ OOJIXEH BEPO-—
ATHO BKJIOYATE YTO-HMOyIOb TakKoe 4YTO I'OBOPUT - " »TO - caMele OoJibliMe 10—
panxy Ha 3 OxTabpsa." B I'smaBe 7, MBI [IOKaxeM KaK BCTAaBJIATHL TEKCT B Ball
BEIBOII .

Kax m roBopmioCch paHee, HAVING MOXeT MCIOJIB30BAaTh TOJIBKO apPIlyMEHTEH
KOTOPEIE MMEKT OINHO 3BHaudueHMe Ha I'pylly BEHBOIA. lIpakKTMUYeCcKM, CCBUIKM Ha
arperaTHele QyHKUMM - Hambojiee ofmye, HO M IIO0JiIa BHEHOPAHHEE C IIOMOLBK
GROUP BY Takxe znonycTumel. Hanpmmep, Mbl XOTMM yBUIOETb HambOoJsbliMe NOPAL-—
xu njus Serres m Rifkin:

SELECT snum, MAX (amt)
FROM Orders
GROUP BY snum
HAVING snum B (1002,1007);

BLIBOI IJIS ®TOTO Banpoca I[OoKasuhBaeTCcsa B PucyHke 6.9.

SQL Execution Log

SELECT snum, MAX (amt)

FROM Orders

GROUP BY snum

HAVING snum IN ( 1002, 1007 );

snum
1002 5160.45
1007 1098.16

PucyHok 6. 9: Mcnonb3oBaHme HAVING c¢ GROUP BY nojgamu

HE [EJAWTE BJIOXEHHHX AT'PETATOB

B cTporoy mHTepnperaumm ANSI SQL, BB He MOXETe MCIIOJIbL30BAThL arperar
arperarta. l[IpedrlojyioXMM UTO BEH XOTUTE BHSCHATH, B KaKOM IeHb MMeJlachb Ha-—
uboJsipllasg CyMMa NOPpMOOpPEeTeHUM. Ecnm B nomnpobyeTe crmejlaTb 3TO, TO Balla

SELECT odate, MAX ( SUM (amt) )
FROM Orders
GROUP BY odate;



KOoMaHIa OyImeT BEepPOATHO OTKJIOHEHA. ( HexoTOpEE peanm3aluM He NPeINnMCh-—
BaT 3TOI'OC OT'PaHMUEHMUHA, KOTOPpOe HABJIAETCH BHEI'OOHEIM, [IOTOMY UYTO BJIOXEH-—
HBle arperaTe MOT'yT OBITb OYEHBb IIOJIE3HBl, IaXe e€CJIM OHM M HECKOJIBKO Npob-
JIeMaTM4YHEl. ) B BEHIIEYNOMAHYTOM KOMaHIe, HanpmMep, SUM HOJDXKEH NPUMEHATLCSH
K KaxnoM rpynne nojs odate, a MAX ko BCeM rIpylnaMm, MIPOU3BOIAWMM OIM-—
HOUHOE 3HaudeHMre nOjd Bcex rpynn. OmHako npenjoxeHre GROUP BY nozmpasyme-
BaeT YTO IOJDKHA MMETbCA OIHa CTPOKa BEIBOIA IOJIA KaxIOM TPyNnnel noja oda-
te.

PE3IOME

Tenepb BB MCIOJIB3yeTe 3alpPOCE HECKOJIBKO NO-IpyI'oMy. CIOCOOHOCTH IIO—
Jy4aTb, a He IpPpOCTO pas3MellaTh BHAa4YeHMs, OYeHb MOIHAa. JTO O3HAadaeT dYTo
Bbl He 00g3aTeJIbHO HOOJIKHEL CJIEOMTHL 3a ONpeHeJIeHHOV MHboOpMalMey eCJM BEH
MOXeTe CcOopMyIMPOBATE 3alpoC Tak YTOOB e€e MNOJIydMThb. 3anpoc OymeT na-
BaTb BaM I[IO-MMHYTHEE Pe3yJbTaTE, B TO BpeMsa Kak Tabjauia obwero Wuin
CpenHero 3HaueHuM OyIeT xopolla TOJIBKO HEKOTOpOoe BpeMsa [Oocie ee MOomudu-—
KauumM. OTO He IOOJIKHO HaBOOMTHL Ha MEICJb, UYTO arperaTHee QyHKUMM MOTYT
[IOJIHOCTHI0 BEITECHUTHL NOTPEOHOCTL B OTCJEXMBAHUM MHOOPMALIMM TaKOM HaIpU-—
MEep Kak 3Ta.

Bel MOXeTe MNPMMEHSATH B3TM arperaTeH IJjig TPYNI 3HAaUYeHUM OIpeleJIeHHEIX
npennoxeHmeM GROUP BY. 9Twm rpynnsl MMEOT 3HAYEHMEe I[I0JIAd B LEeJIOM, UM MOTYT
IIOCTOSHHO HaXOIMUTHLCSH BHYTPM IOPYI'MX I'PYIIN KOTOPEE MMEKT 3HAUeHMre IIOJIS B

meJioM. B TO ke BpemMsa, NpeIMKaThH elle MCIOJNb3YyITCH UTOOH ornpenejyiIdTe Ka-—
Kye CTPpOKM’M arperaTHoﬁ (l)yHKLU/H/[ IIPVIMEHAKTCHA .
ObBbeOIMHEHHEE BMECTE, 3T OCOOEHHOCTHM IeJlaldT BO3MOXHEIM, IIPOoM3BOIONTDE

arperaTel OCHOBAHHBIE Ha CMJIBHO ONpPEeNeJIEeHHEIX MNOIMHOXeCTBax SHAYEeHMN B
noJjie. 3aTeM BE MOXeTe ONpeneyiaTb OPpyroe YCJIOBME IOJid MCKIINUEeHUA onpene-
JIEHHEIX PEe3yJbTaTOB IPyNNn c npenjoxeHmem HAVING.

Tenepr , KOT'Za BBl CTaJM 3HATOKOM OOJIBLIOTO KOJMYECTBA TOT'O KakK 3alpoc
NPOM3BOIOMUT 3HAYEHMs, Mel [IOKaxeM BaM, B IJjlape 7, HEKOTOPEE BEeWM KOTOPHE
BEl MOXETe [OejlaTb CO 3HadeHMAMM KOTOPHE OH NPOM3BOIUT.

khkkkhkkkkhkrk Kk kK kk*k PAEQOTA C SQL khkkkhkkkkhkrkkhkkkkkk*k

1. HanummTe 3anpocC KOTOPHM cocumTall Ob BCe CyMMEl npuobpeTeHmr Ha 3 Ok-—
Ta0pA.

2. HanmmmTe 3anpocC KOTOPHM cocumMTajl OB UMCIIO pas3yMuHbexX He-NULL 3Haue-
HUM [oJig city B Tabimie 3aKasuuKOB.

3. HanmmmmTe 3anpoC KOTOPEM BHOpPAaJ OB HMMEHBIYID CyMMy IOJS KaXOOTO 3a-—
KasduuKa.

4. HanymmrTe 3anpoC KOTOPEI OB BEIOMPAJ 3akKasuMKOB B ajl®aBMTHOM NOpPAIKeE,
4UbM MMEHAa Ha4dMHAKTCA C OyKBH G.

5. HanmummTe 3anpoC KOTOPEM BEOpPAaJl OB BHCIYKD OLEHKY B KaXIOM I'OpoIe.

6. HanummTe 3anpocC KOTOPBIM COoCUumMTajsl OBl UMCJIO 3aKa3UMKOB PEeTMCTPUPYOIMX
KaxXIOelM OEeHb CBOM MNOPAIKN. (Ecam npopasel muMmes OoJiee OIHOTO NOopAAKa
B IaHHBM IeHb, OH HOOJDKEH YUYMTEIBATBCSA TOJIBKO OIMH pas.)

( Cm. IpujoxeHue A 1OJjg OTBETOB. )

7. ®OPMVMPOBAHIE BHBOJIOB 3AINPOCOB

STA TJIABA PACIMPUT BAIIM BO3MOXHOCTU B paboTe C BEHBOIOM KOTOPHIM IIPO—



M3BOIOUT 3alpoC. Bil y3HaeTe KaK BCTABJIATb TEKCT M KOHCTAHTEL MEXOy BEO—
PaHHEIX IIOJIEM, KaK MCIIOJIb30BAThH BHOPAHHEE I[IOJIS B MaTeMaTUUECKMX BEpPaxe-—
HUAX, UYbM PEe3yJIbTAaThHl 3aTeM CTAHOBATCSA BBEBOIOM, M Kak CHeJlaTb YTOOE Ba-—
WY 3HAYEHMA BEIBOOUIIMCH B OIpPeleJIeHHOM INOopAnOKe. 3Ta [OoCJenHsasa OoCobeH-—
HOCTH BKJIIOUEHa, UYTOOH yNOopAlOouMBATH Ball BEIBOL IO JIOOBIM CTOJIOLIAM, JIOOBIM
[IOJIyYEHHBIM 3HaUYeHMAM BTOTO CToJbla, MIM N0 ObeuM.

BOJIBIIMHCTBO OCHOBAHHEIX Ha SQL 6a3 IOaHHBEIX [NPelOoCTaBJIART ClelMralibHble
cpencTpa NO3BOJIANIME BaM COBEpPULIEHCTBOBATH BHBOL BallMX 3alNpocob. KoHeu-
HO, OHM IIpeTepleBalT 3HAUUTEJIbHEE M3MEeHEeHMA OT MNPOT'PaMMbl K IIporpaMMme,
1 ux OOCyXIeHMe 3IeChb He BXOIMT B HallM 3azjadu, OIJHAKO, MMEnTCa HOATh
OCOOEeHHOCTEe) CO3HaHEX B CTaHzapTe SQL KOTOpHE IIO3BOJIAKT BaM IeJaThb
foJiblle WeM MNPOCTO BHIBOA 3HAUEHMM IOJIEM UM arperaTHHEX IaHHBIX.

CKAJIAPHOE BHPAXEHVE C IIOMOIIBI0 BEHBPAHHHX IIOJIEV

[IpennoJIOXYM YUTO BE XOTMTE BEHIIOJHATH [IPOCTHEE UMCIIOBBIE BEUMCIJIEHUS HOaH-—
HBEIX dYTOOBl 3aTeM [OoMelaTk MX B QopMy OOJiblle COOTBETCTBYKUYK BallMM I[IOT-—
pebHOCTAM. SQL NoO3BOJIAET BaM IOMEUATh CKAaJIAPHBEIE BBPAXEHMS UM KOHCTAHTEL
crenm Bm@pame roJiem. STU BEIPAXEHNMA MOIT'YT IOOIIOJIHATH WMIIM 3aMellaTb I10JI4
B npenjnoxeHmsax SELECT, u MOT'YyT BKJOYAThb B ceba OOHO uIM OoJiee BHOPaH-—
HBIX NoJie¥. Hamnpumep, BH MOXeTe IIOXeJjlaTh, NPelCTaBUTb KOMMCCUOHHEE Ba-—
mero rnponaslia B IMNPOLUEHTHOM OTHOINEHMM a He KaK OJeCATUYHBIE 4YMCia. HpOC'I‘O
IOOCTATOUYHO :

SELECT snum, sname, city, comm * 100
FROM Salespeople;

BeIBOI M3 »TOI'O 3alpoca Iokas3kBaeTcsa B Pucynke 7.1.

CTOJIBLIH BHBOJIA

[locnenuuit cToJsibel] NpeluecTBYUETO IpMMepa HeloMeueH ( T.e. 0e3 HauMme-—
HOBAaHMA), I[IOTOMY YUTO 3TO - cTojyibel] BHBOIAa. CTOJOLE BHBOIA — 2TO CTOJO-
LBl OAHHBIX CO3IOAaHHEE 3alpOCOM CHOCOOOM, MHEM YeM [NPOCTO M3BJIEUEHME UX
3 Tabamusl. B co3maeTe MX BCAKMM pas3, KOI'Ia BB MCIOJb3yeTe arperaTHBe

SQL Execution Log ============

\

| SELECT snum, sname, city, comm * 100
| FROM Salespeople;
\
\

1003 Axelrod New York 10.000000

snum sname city
| 1001 Peel London 12.000000
\ 1002 Serres San Jose 13.000000
| 1004 Motika London 11.000000
| 1007 Rifkin Barcelona 15.000000
\
\




PucyHnok 7.1: IloMelleHMe BHPaXeHMS B BalleM 3alpoce

GyHKLUMYM, KOHCTAHTEH, UM BHpaxeHma B npenjaoxeHun SELECT s3anpoca. Tak
KaK ¥MMa CcToJflla — OOMH M3 aTpubyTOB Tabmjamuiel, CTOJOLE KOTOPBE MNPUXOIOAT
He m3 Tabaul] He MMEeT HMKAKMX MMeH. JIpyruMM CJIOBaMM HEIOMEUYeHHEE,

cToJIOUBE BEIBOIOA MOIT'yT o@paGaTmBaTbcg TakXe KaK UM CTOJIOUBE M3BJIEUEHHEE U3
‘I‘a@J'H/H_L, IIO4YTM BO BCeX CUTyaluMAaXx.

[IOMEIIEHME TEKCTA B BANIEM BHBOIE 3AIPOCA

CumBoJr 'A', KOoI'Da HMYUeI'0 He BHauuT caM o cebe, - gBJISeTCS KOHCTAH-
TOM, TaKOM HalpMuMep Kak uYucjio 1. B MOXeTe BCTABJIATH KOHCTAHTH B Ipel-—
soxeHre SELECT 3anpoca, BKJIOUAS M TekCcT. OIDHAKO CHMMBOJIbLHBIE KOHCTAHTEH,
B OTJMYME OT UMCJIOBEIX KOHCTaHT, HE MOTYT MCIOJIb30BAaTbCH B BHPAXEHUAX.
Bel MOXxeTe MMeTh BHpaxeHre 1 + 2 B BameM npenmoxenum SELECT, HO BEHI He
MOXeTe MCIIOJIb30BaTh BHpaxeHue Tumna 'A' + 'B'; sTO npmeMieMoO TOJIBKO €C-—
aM Ml MMeeM B Bunmy 4uro 'A' m 'B' sTO mpocTto OyKBE, a He IIE€PEMEHHEE U’
HEe CHUMBOJIEL.

TemMm HM MeHee, BO3MOXHOCTb BCTAaBJIATE TEKCT B BHBOJ BallMX 3alpoCOB
O4YeHb yIoOHasd WTyKa.

Bel MOXeTe yCOBEpPIUEHCTBOBATH NPeIbNyliMM IpMMep NPpeOCTaBUB KOMUCCHOH-—

HBle KaK I[IPOLEHTH CO 3HAKOM IpoleHTa (%). DOTO IacT BaM BO3MOXHOCTL IIO-—
MellaTb B BHBOI TaKMe EIMHMUIE KakK CHMMBOJIEL M KOMMEHTapuM, KaK HaNpuUMmMep B
crnenywomeM npuMmepe ( BEIBOX IIOKa3kBaAeTCH B PucyHke 7.2 )

SELECT snum, sname, city, ' % ', comm * 100

FROM Salespeople;

SQL Execution Log ============

\ \
| SELECT snum, sname, city, '$%' comm * 100 \
| FROM Salespeople; \
\ \
\ \

snum sname cilty
| mmmmmm e e e e |
\ 1001 Peel London % 12.000000 |
\ 1002 Serres San Jose % 13.000000 |
\ 1004 Motika London % 11.000000 |
\ 1007 Rifkin Barcelona % 15.000000 |
| 1003 Axelrod New York % 10.000000 |
\ \

PrucyHok 7.2: BcTaBka CHMMBOJIOB B Ball BHBOJ

ObpaTuTe BHMMAaHME dUTO Npobesl nmepen NPOLEHTOM BCTaBJIAETCsA KakK dYacThb
CTPOKM. OTa Xe caMass OCOOEHHOCTb MOXET MCHOJIL30BATbLCS WUTOOB MapPKMPO-—
BaTb BEBEIBOO BMeCTe C BCTABJIAEMBIMM KOMMEHTAPUAMNA. Ber IOOJIXHBEI ITOMHMTE, YTO
3TOT Xe& CaMbMM KOMMeHTapuy OyIeT HalledaTaH B KaxIOoy CTPOKe BHBOIA, a He
IPOCTO OIMH pas3 InJia Bcey Tabiuipl. [IPpenloJjIoXMM UTO BEH I'eHepupyeTe BHBOX
0Jig OT4YeTa KOTOPEM OB yKasbBajl YMCJO [NOPANKOB IIOJIydaeMEIXx B TedeHMe
KaXIOTOo OHS. BB MOXeTe NpoMapkMpoBaTh Bam BHBON ( cM. PucyHok 7.3 )
chopMMpOBaB 3anpoc CclenynurM obpasoM:

SELECT ' For ', odate, ', there are ',
COUNT ( DISTINCT onum ), 'orders.'
FROM Orders
GROUP BY odate;



T'paMMaTUUECKOM HEKOPPEKTHOCTM BEIBOIa, Ha 5 OkxTabpsa, HEBO3MOXHO u3be-
XaThb He CcoO3Oak 3alpoca, ele 0oJiee CJOXHOTO ueM 3TOoT. ( Bel OymeTe OOJIK-—
HBEl MCIIOJIb30BATh OBa 3amnpoca ¢ UNION, KOTOpPHIM

SQL Execution Log

\ \
| SELECT 'For', odate, ', ' there are ' ,

| COUNT (DISTINCT onum), ' orders '

| FROM Orders \
| GROUP BY odate;

\ \
\ \

\ For 10/03/1990 , there are 5 orders. |
\ For 10/04/1990 , there are 2 orders. |
\ For 10/05/1990 , there are 1 orders. |
\ For 10/06/1990 , there are 2 orders. |
\ \

PucyHok 7.3: KomMOMHauUMsa TekKCTa, BHAUEHUN I[IOJIS, U aTrperaToB

Mbl OymeM ONMCEBaTh B IJyaBe 14. ) Kak BH MOXeTe BMAOETH, ONMHOUHEIL HEU3-—
MEHHEBII KOMMEHTAPMUM IOJ8 KaXIOM CTPOKM TalOJaMLE MOXeT OBTb OYEHBb IIOJIE3EH,
HO MMeeT OTpaHMueHudA. VHorma m3dAumHee M IIOJIe3Hee, MNPOU3BEeCTM OOUMH KOM-—
MEeHTapmil nOJjsg BCEr'O BEBOIA B LEJIOM, WJIM IPOM3BOIOUTH CBOM COOCTBEHHEIM
KOMMEHTapuUM IJis KaxIo¥ CTPOKM.

PasnuuHele OpoTrpaMMEl MCHOJb3yomMe SQL wacTo obecneumBalnT CIeLMaJibHEE
cpencTBa THUIa I'eHeparTopa OTueToB( HamnpmuMmMep Report Writer), xoTopee
paspaboTaHEl 4TOOH (QOPMAaTUPOBATE M COBEPUIEHCTBOBATH BHBOI. BJIOXEeHHEBI
SQL MOXeT TakXe BKCIJIyaTHMPOBATb BO3MOXHOCTM TOI'O fA3EIKA B KOTOPHBIM OH
BJIOXeH. SQL cam no cebe MHTEpeCeH IpexIe BCero IIpM olepalumMax C OaHHBI-
MM. BelBOZ, O CylWecTBY, 3TO MHOoOpMALMHA, M NporpaMMma MCIOoJb3yomas SQL
MOXET HYaCTO MCIOJIBE30BAaThk 3Ty MHOOPMALMI M NOMEWATb €e B 0oJiee MNpUBIEe-—
KaTeJbHy QopMy. 3OTO, OIHAKO, BHe cheprl camom SQL.

======= YIOPANOUEHNE BHBOIA IIOJIEM ========

Kax Mel nmomuepkmBasM, TabOJIMLBE — 2TO HEeyNOpAaIOOUeHHEe HaOOphl INAaHHBIX, U
IOaHHEIE KOTOPE BBIXOIAT M3 MX, He 0043aTeJIbHO MNOSBJISTCHS B KaKOM-TO OI-
PeIeJIeHHOM I10CJIeIOBaTEeJIbHOCTHU. SQL mcnomnp3yeT komMaHny ORDER BY uToOH

IIO3BOJIATE BaM yHOpH,HO‘{MBa’I‘b Ball BBEIBO[I. oTa KOMaHIIa ynop,qnquBaeT BEIBOI]
3anpoca COIJIACHO 3HAUYEeHMSM B TOM MJM MHOM KOJIMUECTBE BHEIOPAHHEIX CTOJIO-

LLOB. MHOTOUMCJIEHEE CTOJIOLUE YyHNOPALOYMBAKTCSA OOMH BHYTPM IOPyIOI'O, TakKxXe
kak ¢ GROUP BY, ¥ BEL MOXeTe olnpelelidTh Bo3pacTaHue ( ASC ) wmaum yOBBa-
Hye ( DESC ) mna xaxzmoro croJibua. [Io yMOJUaHMIO YyCTAaHOBJIEHO — BO3pPOCTa-—
Hye. JaBayTe pacCMOTPMM Haly Tabjamily oopsalka NPMBOOMMYK B I[IOPSIOK C
IOMOIBI0 HOMepa 3akas3uuka ( ofOpaTuUTe BHMMAaHMEe Ha 3HAaueHMd B Cchum CTOJIO-
ue) :

SELECT *

FROM Orders
ORDER BY cnum DESC;

BelBOI IoOKal3kBaeTcsa B PucyHke 7.4.



SQL Execution Log

SELECT *
FROM Orders
ORDER BY cnum DESC;

onum amt odate cnum snum
| mmmmmm mmmmmmo mommooooeo ooooo oo |
\ 3001 18.69 10/03/1990 2008 1007 \
\ 3006 1098.16 10/03/1990 2008 1007 \
\ 3002 1900.10 10/03/1990 2007 1004 \
| 3008 4723.00 10/05/1990 2006 1001 \
| 3011 9891.88 10/06/1990 2006 1001 |
| 3007 75.75 10/04/1990 2004 1002 |
| 3010 1309.95 10/06/1990 2004 1002 \
\ 3005 5160.45 10/03/1990 2003 1002 \
\ 3009 1713.23 10/04/1990 2002 1003 \
\ 3003 767.19 10/03/1990 2001 1001 \
\ \

PucyHok 7. 4: YnopsamodyeHMe BEIBOIA C IOMOUBID yOHBAHMS I[10JI1S

YIIOPAOOUEHME C IIOMOIBIO MHOT'OUMCJIEHBIX CTOJIBLIOB

MBI MOXeM Takxe yHNopAOouMBaTh TabJMlly C IIOMOUBI0 APyIT'Oor'o cTojsibla, Hal-
pUMEpP C NOMOWbBK NOJNA amt, BHYTPM YHNOPAOOYEHMs IIOJIS cnum. ( BBEIBOI IIOKa-—
3aH B Pucynke 7.5 ):

SELECT *
FROM Orders
ORDER BY cnum DESC, amt DESC;

SQL Execution Log

\ \
| SELECT * \
| FROM Orders \
| ORDER BY cnum DESC, amt DESC;

\ \
\ \

onum amt odate cnum snum
ittt |
\ 3006 1098.16 10/03/1990 2008 1007 \
| 3001 18.69 10/03/1990 2008 1007 |
| 3002 1900.10 10/03/1990 2007 1004 \
| 3011 9891.88 10/06/1990 2006 1001 \
| 3008 4723.00 10/05/1990 2006 1001 |
\ 3010 1309.95 10/06/1990 2004 1002 \
\ 3007 75.75 10/04/1990 2004 1002 \
\ 3005 5160.45 10/03/1990 2003 1002 \
\ 3009 1713.23 10/04/1990 2002 1003 \
\ 3003 767.19 10/03/1990 2001 1001 \
\ \

PucyHok 7.5: YnopsamouyeHMe BBIBOIA C IIOMOUBI MHOT'OUMCJIEHEIX I[10OJIEN



Bel MoOxeTe mcnojsbz3oBaTb ORDER BY TakumMm xe crnocoboM cpaly C JIOOBM UumC-—
JoM cToJibuor. ObOpaTuTe BHMMAaHME YTO, BO BCeX CJlydasX, CTOJIOLEl KOTOPEIE
YIOPANOUMBAKNTCA IOOJDKHEL OEITH yKas3aHel B BelOope SELECT. 3To - TpeboBaHUE
ANSI xoTOpele B OOJIBUIMHCTBE, HO He BCerza, NpelnmcaHo cucrteMe. Ciuenymo-—
mas KOMaHIa, HanpuMep, OyIeT 3alpelleHa:

SELECT cname, city
FROM Customers
GROUP BY cnum;

Tak Kak [OoJle chum He ObUIO BHIOPaHHEBIM HOJIeM, GROUP BY He CMOXeT HaWTU
ero uToOBl MCIOJIB30BAThH OJiS YyNOPANOYEHMSa BEBOIA. Jlaxe ecyM Balla CUCTeMa
I103BOJIA€T 35TO, CMEICJI YIIOpPAIOOYEHMA HE 6yneT IIOHATEeH M3 BEHIBOIJa, TaK 4YTO
BKJIOUeHMe (B npemjoxeHre SELECT) Bcex CTOJOLOB, MCIOJNb3YEMBIX B IIPEenjio-—
xeHny ORDER BY, B nOpuMHLUMIE XeJaTeJIbHO.

YIIOPAOOUEHME AT'PET'ATHBEIX I'PYIIII

ORDER BY mMoxeT KpoMe TOI'O, McHoJb30BaTbca ¢ GROUP BY nmnsa ynopsamnode-—

Hua rpynn. Ecam 3To Tak, TOo ORDER BY BCerma npmxomouT OCJIeOHMM. BoT -
NpyMep M3 NOCJenHeM IjaBe C nobaBjeHumeM npenjoxeHmsa ORDER BY. Ilepen
CIPyNIMPOBAHMEM BHBOLA, I[OPANOK IPYIN OBl NPOM3BOJIBHEIM; U Mbl, TeEIlIepb,

3acCTaByM T'PYIIIBEl pasMellaTbCA B IIOCJIeNOBATEJIBHOCTIM

SELECT snum, odate, MAX (amt)
FROM Orders
GROUP BY snum, odate
GROUP BY snum;

BeIBOI IOKal3kIBaAeTCS B PucyHke 7.6.

SQL Execution Log

SELECT snum, odate, MAX (amt)
FROM Orders

GROUP BY snum, odate

ORDER BY snum ;

\ \
\ \
\ \
\ \
\ \
\ \
\ snum odate amt

| mmmmm mmmmmemes —eeeoe |
\ 1001 10/06/1990 767.19

\ 1001 10/05/1990 4723.00

| 1001 10/05/1990 9891.88

\ 1002 10/06/1990 5160.45

\ 1002 10/04/1990 75.75

\ 1002 10/03/1990 1309.95

\ 1003 10/04/1990 1713.23

| 1004 10/03/1990 1900.10

\ 1007 10/03/1990 1098.16

\ \

PucyHnok 7. 6: ynopﬂnoqume C IIOMOUIBIO T'PYIIIIBL



Tak Kak MbH He yKashBaJ XM Ha BO3pacTaHMe uiIM yObBaHME Nopsdnka, BO3pac-—
TaHME MCIOJIb3YETCS [0 YMOJYaHMD.

YIIOPAOOUEHME BHBOJIA IIO HOMEPY CTOJIBLA

BmecTO mMmMeH cToJifla, BB MOXETe MCIOJIB30BaTh MX [NOPAOKOBEE HOMepa IJig
YKas3aHMg I[OJIS MCIOJIB3YEMOTO B YHNOPSAOOUYEHMM BEBOHNA. OJTM HOMEpa MOTYT
CCHIJIATBCSA He Ha I[IOPAHNOK CTOJOLOB B Tabnule, a Ha MX IOpPAIOK B BEBOIE.
IpyruMmM cJoBaMy, rnojie ynoMsaHyToe B npenyoxeHunr SELECT nepsemM, nmaa OR-
DER BY - 2710 nojie 1, HE3aBMCMMO OT TOI'O KaKMM IO INOPAOKY OHO CTOUT B
Tabnuue. HanpumMmep, BB MOXETEe MCIOJIB30BaTh CJENylllyl KOMaHIYy YTOOBl yBM-—
IeTb OIpenejieHHble T[oJyia Tabuuusl [IponaBLuoB, YIOPAOOYEHHBIMM B IOPAIOKE
yOBIBAHMS K HaMMEHbIIeMYy 3HAUeHMI0 KOMMCCHMOHHBEIX ( BBEIBOI I[IOKa3bBaeTCcs Pu-—
cyHke 7.7 ):

SELECT sname, comm
FROM Salespeople
GROUP BY 2 DESC;

SQL Execution Log ============

(SELECT sname, comm
FROM Salespeople
ORDER BY 2 DESC;

\ \
\ \
\ \
\ \
\ \
\ sname comm \
\ \
\ \
\ \
\ \
\ \

Peel 0.17
Serres 0.13
Rifkin 0.15
PucyHok 7. 7: VYnopsanodeHMre MCIIOJIb3yklllee HoMepa
OmHa M3 OCHOBHEIX LeJjleM 2ToM Bo3MoOxXHoCcTM ORDER BY - maTh BaM BO3MOX-—

HOCTBh MucHnosb30BaTb GROUP BY co crTomnbuammy BEBOIA TakKXe Kak M CO CTOJO-
HaMy Tadbauuel. CTOJNOLE NPOM3BOAMMEE arperaTHOM (QyHKLMEM, KOHCTaHTH, WU
BEIPAXeHMA B nNpenjoxeHmm SELECT 3anpoca, abOCOJOTHONPUTONOHB IOJIS MCIIOJIb-—
30BaHua ¢ GROUP BY, ecnm OHM CCBUIAITCA K HMM C IIOMOLBI HOMepa. Hanpm-
Mep, HaBalTe CcoCUMTaeM NOPSOKM KaxIOoI'0 M3 HallMX IPOIaBLIOB, I BHBEeIEM
pes3yJbTaTH B yOmBawoleM NopsIke, Kak NOoKaszaHO B PucyHke 7.8:

SELECT snum, COUNT ( DISTINCT onum )
FROM Orders
GROUP BY snum
ORDER BY 2 DESC;

SQL Execution Log
\ \
| SELECT snum, odate, MAX (amt)

| FROM Orders \



GROUP BY snum
ORDER BY 2 DESC;

\
!
\
!
!
\ 1001
|
|
\
|
|

PucyHok 7.8: YmnopsanodeHMe C IOMOIBI CTOJOLA BBBOLA

B sToM ciiydae, BB IOOJDKHEL MCIIOJIB30BaThb HOMep cTojibla, Tak kakK cToJjbell
BEHIBOIA HE MMEeeT MMEHM; W BB He OOJDKHEL MCIIOJIb30BaTh CaMy aTl'peraTHYIo
byHkumio. CrTporo roBopsa no npaBmiaM ANSI SQL, cienyoiuee He OyneT pabo-
TaTb, XOTSA HEKOTOPHE CUCTEMH UM IIpeHebperanT 3TUM TpeOOBaHMEM:

SELECT snum, COUNT ( DISTINCT onum )
FROM Orders
GROUP BY snum
GROUP BY COUNTOM ( DISTINCT onum ) DESC;

310 OyIeT OTKJIOHEHO OOJIBIMHCTBOM cuUcTeM!

YIIOPAOOYEHME C TIOMOWBI OIIPETOPA NULL

Ecnu mMernTCcsa [IyCThE 3HAYEHUH (NULL) B moJjle KOTOpOe BH MCIIOJIB3yeTe
071 yHOpAOOUMBAHMSA BalleI'o BEBOIA, OHM MOTYTYT MIM CJIeOOBaTh MM Npel-—
LEeCTBOBAThH KaXIOMy IPYyI'OMy 3HAa4YeHMI B [OJle. 39TO — BO3MOXHOCTB KOTOPYI
ANSI ocTaBwJ OJIS8 MHOMBUIOYAJIBHBEIX NpOoT'paMM. JlaHHad IpoI'paMMa MCIIOJb3yeT
Ty WM MHYID GopMmy.

PE3IOME

B sTOoM 1r1JlaBe, BH U3YUMIM Kak 3aCTaBMThb BallM 3alpPOCH IOejlaTb OOoJiblle,
yeM NPOCTO BEBOAMTEL 3HAUEHMUSI [IOJIEM MM ODBEeAMHATH (QYyHKIMOHAJIbBHBIE IaH-—
Hele TabJsmi,. Bl MOXeTe MCIOJIB30BaTh II0JIS B BEPAXEHMAX: HANPMMEpP, BE MO-—
XeTe YMHOXMTB UYMCJIOBOE IIOJIe Ha 10 mnm OJaxe YMHOXMTB €I'O Ha OpyIroe 4uuc-—
JIoBOe InoJjie. Kpome TOroO, BE MOXETEe [IOMEellaTbh KOHCTAHTEl, BKJIOYad M CUMBO-—
JIBl, B Ball BBEIBOJ, WYTO [IO3BOJIA€T BaM I[IOMElATb TEKCT HENOCPeICTBEHHO B
3aIpoc M I[IOJIydaTb e€I'0 B BHBOIE BMeCTe C IOaHHBMM TaOJIMLEL.

31O JaeT BaM BO3MOXHOCTB IIOMeuUaThb WMIIN ODOBACHATE Ball BEIBO pPa3JIMYHBIMN
criocobaMm.

Bel Takxe M3y4UYMJIM KaK yINOPAOOYMBATE Ball BEBOL. Jaxe eciam Tabiauua cama
no cebe ocTaeTcsa HeynopsaIodeHHOM, npexnjoxeHre ORDER BY maeT BaM BO3-—
MOXHOCTBE yNpPaBJIATE INOPALKOM BEBOIA CTPOK IOAaHHOI'O 3anpoca. BelBOm 3amnpo-
ca MOXeT OBITE B IIOPAIKE BO3pPaCTaHMA MM yOBIBAHMA, M CTOJIOLE MOT'YT OBITH
BJIOXEHHEIMM OINVH BHYTPb IPYyI'OTO.

[IoHATHMEe BBEIBOIOMMEIX CTOJIOLOB OOBACHAJIOCH B DTOM IJlaBe. Bbl Tenepb 3Hae-—
Te YTO BBIBOAOMMBIE CTOJIOLEI MOXHO MCIIOJIB30BATh WTOOB YyIOPAHOYMBATE  BEIBOJ
3amnpoca, HO 3TM CTOJOUE - 0e3 MMeHM, M CJIeOOBAaTeJIbHO IOOJIXKHEL OolIpene-
JATBCHA MX MNOPANKOBBIM HOMepoM B npenjoxeHmu ORDER BY.

Tenepb, KOT'ZAa BH YBUIEJNM UTO MOXHO IOEJIATh C BBEBOIOM 3alpoca OCHOBAaH-



HOT'O Ha OAOMHOYHOM Tabinuile, HacCTaJIO BpeMs UYTOOH [IepeyTU K BO3MOXHOCTAM
YJIYUIIEHHOT'O 3alpoca M y3HaTb KakK CIeJjlaTh 3alpoc JIboro 4umcia Tabjamul B
OIOHOM KOMaHIe, OINpeHeJMB CBA3M MEeXIYy HUMMM KaK BEH 3TO OOBYHO HeJjlaln.

970 OymeT Temomu I'JiaBEl 8.

kkkkhkrkkhkrkkkkkkk*k PAEOTA C SQL kkkkhkrkkhkrkkkkkkk*k

1. [pennoJjyioxmMM YTO KaXIBM NpolaBel] mMeeT 12% KOMMCCMOHHEIX. Hanwmmmre

3anpoc k Tabauie IIopanKOB KOTOPBIM MOT' OH BEIBECTM HOMEP MNOPAOKA,
Mep NponmaBlia, ¥ CyMMy KOMMCCMOHHHX IPOIaBlLia IOJS 3TOTO NOPSIKA.

HO—

2. Hanmmmre 3anpoc k Tabiulle 3aKasuMKOB KOTOPBEM MOI' OB HaMTK  BBEICUYIO

OLIEHKY B KaXIOM Topoze. BrBOI HOoJxeH OBITL B Takou dopwme:
For the city (city), the highest rating is: (rating).

3. HanummTe B3anpocC KOTOPBIM BHEHBOAMJI OB CIMCOK 3aKa3UMKOB B HMUCXOISIEM
nopsnke. BreBon nojsa oueHku ( rating ) ODOJXKOEH CONPOBOXIATLCS MMEHEM

3aK34uyKa 1M e€I'0 HOMEPOM.

4. HanpmmTe 3amnpoC KOTOPBM OB BHBOOMII ODIMe MNOPAIKM Ha KaxIblM IeHb U

ImoMemalJli pes3yJibTaTel B HUMCXOOAUWlEM IIOpAIKe.

( Cm. IpunoxeHue A 1OJjg OTBETOB. )

8. S3AIPANMBAHUE MHOT'OUMCJIEHHX TABJIMII TAKXE KAK OIHON.

IO 9TOTO, KAXﬂHﬁ 3ANIPOC KOTOPHM MH VICCJIEOOBAJIML OCHOBEIBAJICS Ha OIOU-—
HOuHOMW Tabjuue. B »ToM rjaree, BBl y3HaeTe Kak CcHejlaTb 3anpoc Jioboro
uycJia Tabaui]y C IOMOMBI OIHOM KOMAHIE. 3TO - UYpesBHUAMHO MOUHOE Cpelc-—
TBO IIOTOMY UTO OHO HE TOJIbKO ODOBEIMHSAET BHBOJ M3 MHOTOUMCJIIEHBEIX TaOJIMUII,
HO U olpenejydeT CBA3M MexXOy HMMM. Be O0OydMTeChb Pa3JIMYHEIM QOopMaM KOTO-—
pBEle MOTYT MCIIOJIB30BAaThb 3TM CBA3M, a TaKXe yCTaHaBJIMBATBL UM MCIIOJIb30BaTh

UX YTOOEBL YIOOBJIETBOPATE BO3MOXHBEIM Cll€elMaJlbHBIM Tpe@OBaHMHM.

OFBEIVHEHVE TABJINL ============

OnHa M3 HauboJjee BaXHBEIX OCOOEHHOCTeM 3amlpocoB SQL - 2T0 MxX crnocodb-

HOCTB OlpernelidTb CBA3UM MEeXIYy MHOI'OUMCJIEHBEIMU TabamuamMm u BEIBOIOVTH
@opmaumm 3 HMX B TEPMMHaAX 3B5TUX CBHBeﬁ, BCIO BHYTPM OOHOM KOMAaHIHI.

MH—
3TOoT

BUI Ollepaluy HaBEBIBAETCH - OOBEIMHEHMEM, KOTOPOe SBJISEeTCs OIHUM M3 BU-
OB oIepauuy B PEJSUMOHHBIX 0as’ax IaHHEIX. Kak ycTaHOBJIEHO B [JlaBe 1,

IJlaBHOE B PEJIALUMOHHOM IIOOXOINEe 3TO CBA3M KOTOPBEIE MOXHO CO3ImaBaThb

MEeXITy

NO3MUMAMM HOaHHEIX B Tabnuuax. Jcrnojap3ysa oObeIMHEHMS, Mbl HENOCPeICTBEHHO
CBA3BIBAEeM MHOOpMALMI0O C JIOOBIM HOMEpPOM TabJmuibe, ¥ TakKMM 00pasoM CIOCOOHE
co3maBaThb CBASM MeXOy CPaBHMMBIMKM QparMeHTaMM IaHHHX. IIpy oObeOMHEeHUH,
TaOJIMLEl [NpeOCcTaBJIeHEEe CIMCKOM B IpenjioxeHum FROM 3anpoca, OTOeNARTCA
3anaTeMM. llpenukaT 3anpoca MOXET CCBUIATbCA K JIOOMY CTOJIOLy J0OOM CBS-—
3aHHOY TabOaMUE M, CJEeOOBATEJIbBHO, MOXET MCHOJIb30BATHCS IJIS CBA3U MEeXIYy
M. OOBIYHO, NpPeIMKaT CPpaBHMBAeT 3HAaUeHMs B CTONOLAX pPas3JIMUHEIX TabJIMil

4TOOEl ONpelesyiuTh, ynorjeTBopseT Ju WHERE yCTaHOBJIEHHOMY YCJIOBUD.

VMMEHA TABJIMIO M CTOJIBLIOB

l[lonHoe umMsa cToJiblua Tabauilsl QakKTUUeCKM COCTOUT M3 MMEeHM TabJIMiH,

COIl—

POBOXIAaeMOT'O TOYKOM M 3aTeM MMeHeM CcToJjbua. VMeonTCs HEeCKOJIbKO IIPMMEPOB

MeH @



Salespeople.snum
Salespeople.city
Orders.odate

o »TOTO0, BH MOIJIM OIIyCKaTh MMeHa TabJjull [IOTOMY UYTO BHE 3alpallMBajii
TOJIBKO OOHY Tabjamily OIOHOBPEMEHHO, a SQL IOCTaTOYHO MHTEJIEKTyaJleH YTOOE
IPUCBOUTE COOTBETCTByUMM NHpedukc, mMeHU Tabiamuurel. Haxe KoI'Ia BH Hejae-—
Te 3anpoc MHOT'OUMCJIEHHIX TaOJul], BH €lle MOXeTe OIlyCKaTb MMeHa TabJjui,
eCnM BCe ee CTOJOLE MMEOT pas3JjiMuHbe MMeHa. Ho 3TO He Bcerzma TakK OblBa-
eT. HanpuMmep, MBI MMeeM OBe TUIIOBEHE TabJaMLEL CO CTOJIOLIAMM HasHBaeMBIMU
city.

Ecay MBI OOJIKHEL CBS3aTh 2TU CTOJOUEH ( KPaTKOBPEMEHHO ), Mbl OyIeM IOJIX-—
HEI yKa3aTb ux C uMeHaMmu Salespeople.city wmim Customers.city, uTober SQL
MOT MX pPa3JIMyaTh.

CO3JAHVE OBBLEIVHEHUA

[IpennojyioxyMM 4YTO BE XOTUTE IIOCTaBMTb B COOTBETCTBMM BalleMy NOPOHAaBLY
BallMX 3aKas34dMKOB B I'OpPOIe B KOTOPOM OHM XMBYT, I[IODTOMY BB YBUIUTE BCE
KOMOMHAaLMM NPOIaBLIOB M 3akKal3UMKOB IJIS 3TOTO Iopola. Be OynoeTe  IOJIKHEH
OpaTh KaXIOoOT'O IIpoIaBlla M MCKAThb B Tabiuile 3akKa3uMKOB BCeX 3aKa3uMKOB
TOT'O X€& CcaMoT'0 Topona. Bel Morsm OB CcHejlaTb 3TO, BBeNd CJEeOyK Iyl KOMaH-—
oy ( BEIBOI IOKa3pBaeTcsa B PucyHke 8.1 ):

SELECT Customers.cname, Salespeople.sname,
Salespeople.city

FROM Salespeople, Customers

WHERE Salespeople.city = Customers.city;

SQL Execution Log ============
SELECT Customers.cname, Salespeople.sname,
Salespeople.city

FROM Salespeople, Customers

WHERE Salespeople.city = Customers.city

cname cname city
Hoffman Peel London
Hoffman Peel London
Liu Serres San Jose
Cisneros Serres San Jose
Hoffman Motika London
Clemens Motika London

PrucyHok 8.1: ObwemmMHeHMe OBRYyX Tabymil

Tak Kak 2TO IoJjile city mMeercsa u B Tabiauue [IpomaBLOB M Tabiauie 3akas3-—
UMKOB, MMeHa Tabiamul IOOJIKHEI MCIIOJIB30BATHCH Kak IpeduKchbl. XOTH 3TO HeobO-—
XOOMMO TOJIBKO KOT'Ja IOBa MM 0OoJjiee IOoJIeV MMEeKnT OIHO M TO Xe& WUMs, B JIIO—
oM cJydae DBTO xXopoumasa MuIaesd BKJIYATb MMA TaOIMlLEl B OObeIMHEHMEe IJId
JIydlero I[IOHMMAaHMSA M HEeNPOTUMBOPEUMBOCTM. HecmoTps Ha »TO, MH OyleMm, B
HauMx [OpuMepax najiee, MCIOJb30BaTh MMeHa TabJMibsl TOJIBKO KOI'Da HeoOXOo-—
OMMO, Tak 4uTo OyImeT SCHO, KoI'Ja OHM HeOoDXOOMMEI a KOoT'Ima HeT.

Yro SQL B OCHOBHOM [ejlaeT B ODObeIMHEHUMM — TakK BTO MCCIenyeT KaxXIyio
KOMOMHALMIO CTPOK IOBYyX MM OoJiee BO3MOXHEIX Tabuul], M NPOBEPSeT 3TU KOM-—
OrHaAUMM IO WMX HNpenuKaTaM. B npegpmimymeMm npmumMmepe, TpeboBajylaCbk CTPOKAa



npomaBua Peel m3 Tabauus [IpomaBLUOB M OOBEAMHEHME €e C KaxIoM CTPOKOM
Tabauuel [lojb30BaTesiel, IO OOHOM B KaxXIbl MOMEHT BpeMeHM. Eciam xoMObuHa-—
Mg NPOM3BOIUT 3HAaUEHMEe KOTOpOoe IejlaeT NpeXaMKaT BEePHEM, UM eCaM [oJie
city m3 cTpok Tabiuy 3akaszumka paBHO London, To Peel - 3TO TO 3amnpamm-
BaeMOe 3HaueHMe KOTOopoe KOMOMHalusa BeHOepeT IJjig BHBOZA. TO Xe caMoe BOy-—
IOeT 3aTeM BHIIOJHEHO I8 KaXIor'o NpomaBlia B Tabiuue IlponmaBuLoB ( y HEKO-—
TOPBIX M3 KOTOPEIX HEeOEJIO HMKaKMX BaKa3UYMKOB B 2TUX I'Opolax) .

OBBEIVMHEHME TABJIMI YEPE3 CIIPABOYHYIO HEJIOCTHOCTDB

3Ta 0COBEHHOCTHL UYAaCTO MCIOJb3YyeTCs IM[POCTO IJisS SKCIJIyaTaluuyu CBS3en
BCTPOEHHEIX B a3y IaHHHIX. B INpemuaylleM IpuMepe, M YCTAaHOBWUJIIM CBSA3b
Mexny OByMsa TabnuiaMu B OBbeIMHEeHUM. OTO IpekpacHo. Ho sTu Tabiamur,
yXxe OBUIM COEeIOMHEHEl Yepes snum nojie. 3STa CBS3b HaB3BBAeTCs COCTOSHUEM
CHPaBOYHOM LEJIOCTHOCTM, KakK M yXe ToBOpuiIM B IJiaBe 1. Mcnonb3ysa oOOb-—
enMHEeHMEe MOXHO M3BJIEKATH HOaHHBEIE B TEPMMHAX B3TOV CBS3M. Hanpumep, UTOOH
IokasaThb WMMeHa BCexX B8akKasuUMKOB COOTBETCTBYIMX MNPOIaBlaM KOTOPHE UX
oBCIyXMBAT, MH OyIOeM MCIOJIb30BATh TaKOM 3amnpoc:

SELECT Customers.cname, Salespeople.sname
FROM Customers, Salespeople
WHERE Salespeople.snum = Customers.snum;

BeIBOI 5TOTO 3amnpoca I[oKal3eBaeTcs B PucyHke 8.2.

370 - npmuMmep OObBEeIMHEHMS, B KOTOPOM CTOJIOLEBE MCIOJNB3YITCS IOJid oIpene-
JIeHMA IpeaukKarTa 3alpoca, UM B 3TOM Cclydae, snum CTOJOUE M3 0bemx Tab-—
JInl, YyHaJIeHBl M3 BEBOIA. J B»TO HNpeKpacCHO. BEBOI NOKA3EBAaeT KakMe 3aka3-—
UUMKWM KaKMM IIpoOaBLIOM O6CJ‘Iy)KMBaIO’I‘CH; 3HAaUEeHMA II0JIA Snum KOTOPEE yCTa-
HAaBJIMBAKT CBA3b - OTCYTCTBYyIT. OIHAkKO €CJM BH BBeIeTe MX B BEBOL, TO
BBl IOJDKHEL MJIM yIOOCTOBEPMTBCS UTO BEIBOJ [OHATEH caM 10 cebe wmnm obecre-
UUThb KOMeHTapMﬁ K IOaHHBIM IIPVM BEIBOIE.

SQL Execution Log ============
SELECT Customers.cname, Salespeople.sname,
FROM Salespeople, Customers

WHERE Salespeople.snum = Customers.snum

\ \
\ \
\ \
\ \
\ cname sname \
/| - = \
\ Hoffman Peel |
| Giovanni Axelrod

| Liu Serres \
| Grass Serres

\ Clemens Peel \
| Cisneros Rifkin

| Pereira Motika \

PucyHok 8.2: OfObenuHeHMe NOPOINABILOB C MX 3akasurkam

OBLEIMHEHMS TABJMI 10 PABEHCTBY S3HAUEHMI B CTOJIBLAX M IPYTUE
BYOL OBBEIVMHEHUM



O@beHMHeHMH KOTOPEIE MCIIOJIB3YIT IIpenmMKaTel OCHOBAQHHBEIE Ha paBEHCTBax
Has3BBalTCA — OOBEIMHEHMAMM IO PaBEHCTBY. Bce HauM NPUMEPEl B 3TOM IJlaBe
0O HaCTOAWEeIrO BPEMEHM, OTHOCMJIMCH MMEHHO K B3TOM KaTeropuu, MNOTOMY dUTO
BCe yCJOBMA B HNpenjioxeHusax WHERE OazmpoBanmMch Ha MaTeMaTMUeCKMX BHpa-
KEHMAX MCHOJb3YyIMX 3Hak paBHO ( = ). Crpokm 'city = 'London' um 'Sa-
lespeople.snum = Orders.snum ' - MNPMMEepPH TakKMX TUIOB PaBEHCTB HalIeH-—
HBEIX B HNpenaukKaTax. OOBeAMHEHMA IO PABEHCTBY — 3TO BEPOATHO Haubojiee 00—
M BMO OOBEOMHEHMSa, HO MMETCA M IpyTIMe. Bel MOXeTe, QaKTUUYECKU, MUC—
[IOJIb30BATh JIOOOM M3 PEJISLUMOHHBIX OIEepaTOopOoB B OObeOMHEHUM. 3Iechb IoKa-
3aH IpUMEp OPpyroro Buma oObenuMHeHMsa  (BEHBOI IIOKa3blBaeTCHA B PUCyHKe
8.3):

SELECT sname, cname
FROM Salespeople, Customers
WHERE sname < cname
AND rating < 200;

SQL Execution Log ============
SELECT sname, cname

FROM Salespeople, Customers

WHERE sname < cname

AND rating < 200;

sname cname
Peel Pereira
Motika Pereira
Axelrod Hoffman
Axelrod Clemens
Axelrod Pereira

Pucynok 8.3: OObeIMHeHME OCHOBaHHOE Ha HepaBEeHCTBe

9Ta xoMaHIa He uYacTo OvBaeT rnojiesHa. OHa BOCHPOM3BOAUT BCe KOMOMHaA-—
UMM MMEeHM [poIaBlia UM MMeHM 3akasuuka TakK, UYTO I[epPBhHM NpedlleCTBYeT I1OC-—
JenHeMy B ajibdaBMTHOM IMOPSAOKe, a I[NOCJeIHMM MMeeT OlleHKYy MeHbime uyem 200.
OBBEIUHO, BH He CO3JaeTe CJIOKHHBIX CBA3elM NOmOoOHO B3TOM, M, IO BTOM IPpUUM-—
He, BE BEPOATHO OyIeTe CTPOMUTh Hambosiee obOmye OOBeIMHEHMA IO pPaBeHC—
TBY, HO BBl IOOJDKHBEI XOPOLIO SBHATH UM IPYyI'Me BO3MOXHOCTM.

OBBEIVMHEHME BEOJIEE JIBYX TABJINI

Bel MOXxeTe TakXxe CcoO3IaBaThb 3alpoCh oObemuHAKIMe OoJjiee NByX Tabimi.
HpeﬂHOﬂOKMM YTO MBI XOTVM HaﬁTM BCe HOpHHKM 3aKa3UMKOB He HaXoIOdUMXCsa B
TexX Topolax TIe HaxOIOATCS MX NPOIaBLEH.IJsS 3TOTO HEeOOXOIMMO CBS3aThb BCE
TPM HallM TUIIOBEE Tabjauiel ( BEIBOX [IOKa3blBaeTCca B PucyhHke 8.4 ):

SELECT onum, cname, Orders.cnum, Orders.snum
FROM Salespeople, Customers,Orders
WHERE Customers.city < > Salespeople.city
AND Orders.cnum = Customers.cnum
AND Orders.snum = Salespeople.snum;



SQL Execution Log

SELECT onum, cname, Orders.cnum, Orders.snum
FROM Salespeople, Customers, Orders

WHERE Customers.city < > Salespeople.city
AND Orders.cnum = Customers.cnum

AND Orders.snum Salespeople.snum;

3001 Cisneros 2008 1007
3002 Pereira 2007 1004
3006 Cisneros 2008 1007
3009 Giovanni 2002 1003
3007 Grass 2004 1002
3010 Grass 2004 1002

PucyHok 8. 4: ObBbemuHeHMe Tpex Tabimil

XoTa 3Ta KOMaHIa BHIVIAOAMT CKOpee KakK KOMILJIEKCHAas, BE MOXeTe CJeIo-—
BaThb 3a JIOTMKOM, IMNPOCTO MNPOBEpSs — UTO 3akKasuMKM He pas3MelleHBl B Tex
ropomax I'Ie pasMelleHB MX NpoIaBLBl ( COBIAINEHMEe IOByX Snum nojew ), u
UTO I[IePEeUMCJIEHHEE [OPSAIOKM — BBIIOJIHEHBE C IIOMOUBI 3TUX BaKa3UMKOB ( COB—
IazeHue NOPAIKOB C IOJEMM Ccnhum ¥ snum B Tabiuie [IopsaIkoB ) .

PE3IOME

Tenepb BH OOJiblle HEe OI'PaHMUMBAETECH NPOCMOTPOM OIHOM TabOJIMLEL B KaX-—
OB MOMEHT BpeMeHMu. Kpome TOTO, BB MOXEeTe »OejlaTb CJIOXHBIE CpPaBHEHUS
MeXxIy JIOOBIMM IIOJIAMM JIOOOTO umMcja Tabjul] M MCIOJNb30BaTh I[IOJIyUeHHEE pe-
3yJIbTATE UTOOBl pelaTh Kakyon MHOopMauMio BB OB XOTesaM BuIOeThb. daxTHuec-—
KM, BTa MeTOoIOMKa HaCTOJIbKO IIOJIe3Ha HOJiS [NOCTPOEeHMS CBA3€eM, YTO OHa Yac-
TO MCIOJNIb3YyeTCHd IJid CO3HOAaHMA MX BHYTPM OIMHOYHOM Tabjamuel. 3T0 Oyner
NpaBUJIBHEIM: BB CMOXeTe OO0BeOMHMThL Tabjamuiuy C cobol, a 3TO OueHb yHnobHasd
Belb .

310 OymeT Temoy I'JyiaBel 9.

khkAkRk A Ak kA Ak KAk kK PABEOTA C SQL *AhkAkRk Ak ARk A Ak kKA Kx kK

1. HanummTe 3anpoC KOTOPBIM OB BEEBEJI CIMCOK HOMEPOB INOPAOKOB COIPOBOX—
OaIMXCS MMEHEeM 3aKasuMKa KOTOPBM CO3OaBajl 3TU HNOPSIKMU.

2. HanmmmTe 3amnpoC KOTOpEM OB BHIaBaJl MMeHa IpoIaBlla M 3akaluuka IOJid
KaxIOor'o HopAalKa II0CJie HOMepa MNOpAIKOB.

3. HanummTe B3anpocC KOTOPB OB BHBOIMII BCEX BaKA3UMKOB OOCIIYXMBAaEMBIX
IPpONaBlIOM C KOMMCCMOHHEMM BbIle 12% . BrelBeguTe MMsa 3akal34duKa, MM
opomaBlia, M CTAaBKYy KOMMCCMOHHBIX NPOHaBLaA.

4. HanummTe 3alpoC KOTOPBIM BHUMCIWII OBl CyMMY KOMMCCMOHHEIX IIpoXaBlia Ijid
KaxIOoTOo MOpslIKa sBakKaluuka C oueHkon Bwume 100.

( CMm. [punoxeHme A OJg OTBETOB. )

9. OBBEIVHEHVE TABJIMIE C COBOM



B TJIARE 8, MH IIOKABAJIM BAM KAK OBBEIVHATL IBRE wniam Oojiee Tabmaull -
BMECTE.

JoCTaTOUYHO MHTEPEeCHO TO, YTO Ta Xe caMas MeTOoIMKa MOXET MCIIOJIb30-—
BaTbCHa YUTOOH ODBEAMHATH BMEeCTe IOBe KOIMM OIMHOUHOM Tabjuiel. B 3ToM
TJjlaBe, Mel OyIoeM MCCJenoBaThb BTOT HNpolecc. Kak Be BuIeTe, OOBeIMHEHNE
Ta®JaMuUEl C caMom coboiu, OaJIeKO He nNpocTas Bellb, M MOXeT OBTbh OUYEeHb II0-
JIE3HEIM CHOCOOOM ONpelesyiaTh OIpeneJiIeHHBle BUIB CBA3EM MexOy NyHKTaMu
IOAHHEIX B KOHKPETHOM TabJsule.

EE T T T KAK HEJ‘[ATB OB'BEHMHEHME EE -
TABJIMIIH C COBOM ?

Insa obwenuHeHms Tabjauuel c  coboi, BBl MOXETEe CHOeJjlaTh KaXIOyKln CTPOKY
TabJMLE, ONHOBPEMEHHO, U KOMOMHalUMeM ee C coboy M KOMOMHALMEM C KaXIou
OPYT'OM CTPOKOM TabJMuUEl. Bl 3aTeM OlLEeHMBAETE KaxIyl KOMOMHALMIO B TEepMU-—
Hax INpenukaTa, TakxXe Kak B OObeIMHEHMSX MYyJIbTHUTabIMll. 3TO IO3BOJIUT BaM
JIeTKO CO3IaBaThb OlpeleJIeHHEEe BUOE CBA3EM MEeXIY Pa3JIMUHEMU [103ULUSMU

BHYTPM OINMHOUHOM TabOJMLEl — C IIOMOWBI OOHAPYXEHMS IIap CTPOK CO 3HAUYEeHU-—
eM II0JiS, HalpUMEepP.

Bel MOxeTe m300paszuTb OoObenuHeHMe Tabiauuel ¢ cobou, Kak obObeIuHeHUe
OBYX KOIMM OINHOM M TOM xe Tabmimupl. Tabiamia Ha CcaMOM IeJjle He KOIUpyeT-—
csa, HO SQL BHIOJHSAET KOMAaHIy TakK, Kak ecyau Oe 5TO OBUIO CrejlaHO. [Ipyru-—
MM CJIOBaMM, STO OObeIMHEHMe - TakKoe Xe, KaK U Jioboe mpyroe oObeIMHEeHMe
Mexny IOByMs Tabiuiamu, 3a MCKJIUEeHMEM TOT'O, UYTO B IOAaHHOM cCliyyae obe

TaOIMLUE MOEHTUYHEL.

[ICEBJOHVIMEL

CHMHTAKCUC KOMaHObH IJid OoOBLeIMHeHMus Tabjauilsl ¢ codol, TOT Xe& 4UTO U IOJ4
OOBbeOIMHEHMS MHOTOUMCJIIEHBIX Tabjuil, B OINHOM 3K3eMIydpe. Korma BH oObenmu-—
HgeTe Tabiamuuy C coboli, BCe IIOBTOPSEeMble MMeHa CTojiflla, 3alloJIHATCS Ope-
buxkcamMm mMeHM Tabamiel. YUTOOBE CCBUIATHCHA K 3TMM CTOJOLIAM BHYTPM 3anpoca,
BBEI OOJIXHEI MMETHB IBad Pa3JIMYHBEIX VIMEHUM IJIA 2TOM 'I‘a6.J'H/H_LbI.

Bel MOXeTe creJsylaTb 3TO C IIOMOWBI ONpeleJyieHMS BPEMEHHBIX MMEeH Ha3bBae-—
MEIX [I€PEMEeHHBIMM IMallal3OHa, I[IePEeMEeHHEMM KOppeJssauuM MM OPOCTO — IICEeBIO—
HuMaMM. Bel onpenmesnsgere mx B npenjoxeHur FROM zanpoca. 3TO OUYeHb INPOC-—
TO: BBl HabupaeTe mMsa Tabiuiel, ocCcTaBJsgeTe npobes, u 3aTeM HabupaerTe
IICEeBIOHMM IJis Hee. JiMeeTcCcs OpPMMEP KOTOPBIM HAXOIOUT BCE IIaphH 3akKasuUKOB
VMEeK UMX OIMH M TOT Xe& CaMblil PeMTMHI (BBIBOI INOKa3kBaeTCcsa B PucyHke
9.1):

SELECT first.cname, second.cname, first.rating
FROM Customers first, Customers second
WHERE first.rating = second.rating;

SQL Execution Log

\ \
\ Giovanni Giovanni 200 \
| Giovanni Liu 200 |
| Liu Giovanni 200 |
\ Liu Liu 200 \
| Grass Grass 300 |
\ Grass Cisneros 300 |
\ Clemens Hoffman 100 \
\ \

Clemens Clemens 100



Clemens Pereira 100

\ \
\ Cisneros Grass 300 \
| Cisneros Cisneros 300 |
\ Pereira Hoffman 100 \
\ Pereira Clemens 100 \
| Pereira Pereira 100 |
\ \

PucyHok 9.1: O6wbenuHeHme Tabiauiel C¢ coboit

( oBbpaTuTe BHMMaHMEe UTO Ha PucyHke 9.1, kak M B HEKOTOPHIX IajibHEeMUMX
npyMepax, IIOJIHEDA 3alpoC HE MOXEeT yMEeCTUTBCS B OKHe BEIBOIA, M CJIeIOoBa-—
TeJIbHO OyIeT ycekKaTbCa. )

B BHIIEYNIOMSHYTOM KOMAaHIE, SQL BemeT cebda Tak, KakK ecyaum OBl OH Ccoenm-—
HAJI nBe Tabiamubl Ha3plBaeMmele 'nepepas' u 'BTopasa'. O0e oHM - bakTUUECKH,
TabaMLE 3akasuMKa, HO IMNCEeBIOHMMHE pa3pelalT MM OETb OOpabOTaHBEIMU Hesa-—
BMCHMMO . [ICEBOOHMMEL II€PBBEIM UM BTOPOM OBUIM YCTAHOBJIEHBl B NpenjioxeHuyu FROM
3anpoca, Ccpas3y Iocje MMeHM Konum Tabiauisl. OOpaTmUTe BHMMAHME UTO IICEeB-—
IOOHMMEI MOT'YT MCIIOJIb30BaThbCA B NpenjoxeHum SELECT, npaxe ecnm OHM He OIl-—
penesieHsl B npenjioxeHum EFROM.

39To - odYeHb xopomo. SQL OymeT CcHadajla OONyCKaThb JIOOBEe TaKue [NCEBINO-
HMMEL Ha Bepy, HO OyOeT OTKJIOHATb KOMAHIY €CJIM OHM He OIlpeleJieHH Iajlee
B npenjoxeHmn FROM 3anpoca.

HCGB,JZ[OHMM cymecTByeT — TOJIBKO IIOKa KOMaHIa BEIIIOJIHAETCH ! Korna 3all—
pPOC 3akaHuYMBaeTCHd, I[ICEeBIOHMMBl MCIIOJIb3yeMble B HeM OoJiblle He MMET HMKa-—
KOI'O 3Ha4YeHMA.

Tenepp, KOI'Da MMEKOTCA IOBe KONMUM TaOJdMLE 3aKas3dMKOB, 4YTOOE paboTaTb C
HuMM, SQL MoxeT obpabaTelBaThk 3Ty ONepalMrid TOUHO TakKXe Kak M Jioboe Opy-
roe obbenmmHeHMe - OepeT KaxXOyln CTPOKY M3 ONHOI'O IICEBIOHMMAa M CpabBHMUBA-—
€T ee C KaxIOM CTPOKOM M3 IPYyIroro INCeBIOHUMA.

YCTPAHEHHVE M3BHTOUYHOCTU

ObpaTuUTe BHMMAaHME UYTO HAll BEHIBOI MMeeT IBa 3HAaueHMe IOJIS KaxIoM KoMOu-—
Hauumu, [OpUYeM BTOPOM pas B oOOpaTHOM IopsAlke. 3TO IIOTOMYy, UYTO KaxIoe
3HAUYEeHMEe I[I10Kas3aHO IIEePBHM pa3 B KaxXIOM [ICEBIOHMME, UM BTOPOM pa3( cuM-—
METPUUYHO) B HOperamkaTe. ClemoBaTeNbHO, 3HaudeHMe A B NCEBIOOHMME CHadala
BEIOMpPaeTCcsa B KOMOMHALMM CO 3BHAUeHMEM B BO BTOPOM IICEeBIOHMME, a 3aTeM
3HaueHMe A BO BTOPOM IICEBIOHMME BHOUpPaeTCs B KOMOMHALMM CO BHadueHMeM B
B [epBOM ICceBIOHMMe. B Hamem npumepe, Hoffman BeOpasica BMecTe c Cle-
mens, a sareM Clemens Bubpajica BMecTe ¢ Hoffman. ToT xe caMmeli ciydal C
Cisneros m Grass, Liu m Giovanni, m Tak zpnajiee. Kpome ToOTro kaxias CTpPO-—
ka ObJla CpaBHEeHa cama C coboit, UTOOBl BHBECTM CTPOKM TakKuMe kak - Liu u
Liu. IpocTor cnoco® mzbexaTb 3TOTO COCTOMT B TOM, UTOOH HajaraThb IOPS-—
IOOK Ha IBa 3HaudeHMus, Tak YTOOB OOMH MOT OBTHL MeHblle uYeM OpyIoM WIn
NpenmecTBOBAJ €My B ajlaBUTHOM MOpSAKe. DJTO IejlaeT NPpeaukKaT acCCUMET-—
PUYHEIM, [IODTOMYy TeE€ X& CaMele 3HaueHMsa B OOpaTHOM HNOpsaIKe He OyInyT BBEO—
PaHEl CHOBa, HaIpUMEpP:

SELECT tirst.cname, second.cname, first.rating
FROM Customers first, Customers second
WHERE first.rating = second.rating

AND first.cname < second.cname;

BelBOI 3TOTO 3amnpoca I[okaseBaeTcsa B Pucynke 9.2.



Hoffman npenmectByeT Periera B andaBMTHOM HOPSAIKEe, [NODTOMY KOMOMHA-—
Mg yIOOBJIETBOpAeT oODeMM yCJOBMAM IIpeAukKaTa M NOABJISeTCH B BHBOIe. Kor-
Ioa Ta Xe camas KOMOMHAallMsS MNOSBJISEeTCS B ODpPaTHOM MNOpsSAIKe — korma Perie-
ra B IICEeBIOHMME IepBO¥ Tabiuubl cpaBHTBaeTcsa ¢ Hoffman Bo BTOpPOM Tabiu-
lle [ICEeBIOHMMa - BTOPOE YyCJIOBMEe He BCTpedaeTcsa. AHajJormuHo Hoffman He
BRIOMpPaeTCsa IIpM HaJMuMK TOIT'O X& PEeMTHHI'a 4UTO M OH caM IIOTOMYy UYTO eI'o
VIMS He [NPpenuecTBYyeT €My CcaMoMy B ajldaBMTHOM nopsnke. Ecmam OBl BEL 3aX0-—

SQL Execution Log

SELECT first.cname, second.cname, first.rating
FROM Customers first, Customers second

WHERE first.rating = second.rating

AND first.cname < second.cname

cname cname rating
Hoffman Pereira 100
Giovanni Liu 200
Clemens Hoffman 100
Pereira Pereira 100
Gisneros Grass 300

PucyHok 9.2: YcTpaHeHMe U3OBITOYHOCTM BHBOIA B OObeOMHEHMM C COOOM.

TeJIM BKJIOUMTBH CpaBHEHMEe CTPOK C HYMM Xe B 3allpocCax nonmo6HO STOMY, BEIL
MOTJIM OFBL IIPOCTO MCIOJIb30BaThk < = BMecCcTO <.

[IPOBEPKA OIMEBOK

TakyM OOpasoM MBI MOXEM MCIIOJIB30BAaTb 3Ty OCOOEHHOCTb SQL 1OJyia NPOBEPKMU
onpeneJieHHBIX BUIOOB owmbOok. Ilpm npocMoTpe Tabumuel [IopankKoB, BE MOXeTe
BMIOEThE YTO MNOJIA CNUM M SNUM HOOJIXHBEI MMEThb IOCTOSHHYK CBA3b. Tak Kak
KaxXIOelM 3aKa34uMK JOJIKeH OBTh Ha3HA4YeH K ONHOMY U TOJIBKO OIOHOMY MNpPOIaB-—
1y, KaxIBEM pas3 KoTJa OINpelel]iIeHHB HOMep 3akas3uMKa I0SABJISeTCsa B Tabjaule
llopAnKOB, OH IOOJIXKEH COBIalaTh C TakKyM Xe HOMepOoM Iponabla. Clenyomas
KOMaHIa OyZeT oIpenesiaTh JIOOEE HEeCOIJIaCOBAaHHOCTM B BTOM OOJacCTM:

SELECT first.onum, tirst.cnum, first.snum,
second.onum, second.cnum,second.snum
FROM Orders first, Orders second
WHERE first.cnum = second.cnum
AND first.snum < > second.snum;

XOoTsa 5TO BHITJISOUT CJOXHO, JIOTMKA 3TOV KOMAHIH IOCTATOUYHO mpocTa. OHa
OyneT OpaThb I[IepByK CTPOKY Tabsmusl [JOpAOKOB, 3alOMMHATBL €€ I[I0J [IepPBBM
ICEeBIOHMMOM, U IIPOBEPSATH €€ B KOMOMHALUM C KaxXIOoM CTPOokKOoW Tabmiuus Ilo-
PSAIKOB IIOI BTOPHM IICEBIOHMMOM, OIHY 3a IOpyToM. Ecam kxoMOMHaUMsS CTPOK
YOOBJIETBOPSAET IPenMKaTy, OHa BHOMpAaeTCs IJis BHBONA. B BTOM cllydyae IIpe-
oukaT OyHOeT paccMaTpMBaTL 3Ty CTPOKY, HaMIeT CTPOKy I'Ie nojie cnum=2008
a nosie snum=1007, ¥ 3aTeM PacCMOTPUT KaXIyl CJEIYyOIYyl CTPOKY C TEM Xe&
caMblM 3HAUEeHMEM I10JI1 cnum. EcCiay OH HaxXOIMT UTO Kakas —TO M3 UX MMEeeT



3HAUYEHMEe OTJIMUHOE OT BHAUEeHMs I[IO0JIS snum, OpelukaT OyHeT BEpeH, U BHBe-
OeT BHEOPAaHHEIE I[OJIS M3 TeKyllelM KOMOMHalUMM CTPOK. Eciam xe 3HadeHMe snum
C IaHHEIM 3HAadeHMeM cnum B Hall Tabjuile CcoBIalaeT, 5Ta KOMaHIa He IpoM3-—
BeIeT HMKaKOI'O BEIBOIA.

BOJIBIE IICEBIOHMMOB

XoTa oObemmHeHMe Tabiuiel C COOOM — 3TO NepBas CUTyalMsa KOoI'Za IIOHSTHO
YTO TICEBIOHMMEI HEOOXOIVMHI, BBl He OI'PAaHMUYEHBEl B MX MCIIOJIb30BAHUM UTO OBL
TOJIBKO OTJINYaTh KOIINI O,JIJ'IHOﬁ ’I‘&@J‘H/U_U:I oT ee opurmuHara. Ber moxeTe mc-
[I0JIb30BAaTh I[ICEBIOHMMHEL B JIIOOOE BpeMda KOI'ZIa BE XOTUTE CO3IaThb aJibTepHa-—
TMBHBIE MMEHa IJid BaumMx Tabaul, B KoMaHIe. Hanpuwmep, ecny BamM TaOJIMLEL
MMEeKT OYeHb IJIMHHBIE UM CJIOXHBIE MMEHa, BBl MOT'JIM ORI onpeneJyimTb IIPOCTEIE
OIOHOCUMMBOJIbHEIE IICEeBIOHVMEIL, TUIIa a U b, VI MCIIOJIB30BaAThb MX BMeCTO VMEH
Tabnmuel B npenyoxeHur SELECT m npenukare. OHM OyIOyT TakxXe MCIOJIb30—
BaTbCsa C COOTHECEHHEMU Ionszalpocamu (obcyxiaeMslMu B I'jiaBe 11).

EIIE BOJIBIIE KOMIIJIEKCHHX OBBEIVHEHNM

Bel MOXeTe MCIOJIb30BaTh JIoOOe UMCJIO ICEBIOOHMMOB IJiSd OINHOM TaOJMUEL B
3anpoce, XOTH MCIOJIb30BaHMe 6OoJiee OBYX B HOAaHHOM NpenjioxeHum SELECT *
GVJZLGT M3JIMIeCTBOM. Hpe)Z[HOJ'IO)KI/IM YTO BEI €ll€e HEe HAa3HauUMJIM BallMX 3aKa3uu-—
KOB K BalleMy Nponably. KOMIaHMM OOJDKHA HaSHAUMTE KaxXxXIoMy MIPONAaBLY IIep-
BOHAUAJIbHO Tpex 3akal34uMKOB, [0 OIHOMY IJIS KaXIOI'O PEeVTUMHIOBOI'O 3Haue-—
HUsS. BBl JIMUHO MOXeTe pelMTh KaKOoI'O 3akasuMKa KakoMy [NIpoIaBlly HasHa-
UMThb, HO CJIEOyRIMM 3aNpoC BH MCIOJb3yeTe UTOOB yBMIETH BCE BO3MOXHEIE
KOMOMHALIMY 3aKas3uUMKOB KOTOPBIX BE MOXeTe Has3HauaTb. ( BEIBOIO NOKa3BBaET-—
ca B PucyHke 9.3 ):

SELECT a.cnum, b.cnum, c.cnum
FROM Customers a, Customers b, Customers c
WHERE a.rating = 100
AND b.rating 200
AND c.rating = 300;

SQL Execution Log

AND c.rating = 300;

\ \
\ \
\ \
\ cnum cnum cnum
| mmmmm mmmem e |
\ 2001 2002 2004
\ 2001 2002 2008
\ 2001 2003 2004
\ 2001 2003 2008
\ 2006 2002 2004
\ 2006 2002 2008
\ 2006 2003 2004
\ 2006 2003 2008
| 2007 2002 2004
\ 2007 2002 2008
\ 2007 2003 2004
\ 2007 2003 2008

PucyHok 9.3 KoMOmHaumsa IOJIb30BAaTEJIEM C PAaBJIMUHBEIMM 3HAUYEHUAMU
pPeMTHUHTA



Kak BH MOXeTe BUIETb, DSTOT 3alpoC HaAXOOUT BCe KOMOMHALUM 3akKa3uUMKOB
C TpeMs 3HAaUeHUSAMM OLIEeHKM, I[IODTOMY IIEepPBEM CTOJIOEl] COCTOUT M3 3aKaszuu-—
kOB C oueHkou 100, BTopom c 200, m nocynemumii ¢ oueHkoy 300. OHM TOBTO-
PATCA BO BCEeX BO3MOXHEIX KOMOMHaUMAX. 3TO - COPTUMPOBKA IPYHNIMPOBKM KO-
TOpas He MOxXeT OblTh BHIOJHeHa ¢ GROUP BY wmmam ORDER BY, IIOCKOJIBKY OHU’
CpaBHMBAIT SBHaAUEHMS TOJIbKO B OINHOM CTOJIOLle BEBOIA .

Bel IOJDXHBI TaKXe [IOHMMAaTh, YTO He Bcerza o0043aTejyibHO MCIOJIB30BaTh
KaxOeM [ICEeBIOOHMM MM TabOiMlly KOTOPHE YIOMSAHYTH B HpenjioxeHuy FROM zan-
poca, B npemyoxeHur SELECT. VHorzma, HOpelJiOXeHMe MM Tabiulla CTAaHOBATCSH
3alpaliMBaeMeEMM  UCKJIOUMTEJIBHO [IOTOMY YTO OHM MOTYT BBIBHIBATBHCS B HIpenyu-—
KaTe sBamnpoca. Hanpumep, cruemyoumMy 3aldpoC HaXOOMT BCeX 3aKas3uMKOB pas-—
MEelleHHBIX B Iopomax rme nponasel Serres ( snum 1002 ) mMeeT 3aka3mMKOB (
BLIBOJ [OKasHBaeTCs B PucyHke 9.4 ):

SELECT b.cnum, b.cname
FROM Customers a, Customers b
WHERE a.snum = 1002
AND b.city = a.city;

SQL Execution Log ============

\

| SELECT b.cnum, b.cname

| FROM Customers a, Customers b
| WHERE a.snum = 1002

| AND b.city = a.city;

\
\

cnum cname
‘ _______________
\ 2003 Liu

| 2008 Cisneros
| 2004 Grass

PucyHok 9.4 HaxoxIeHMKe 3akasuUMKOB B I'OpoXax OTHOCAUMXCS
K Serres.

lIcermoHuM a OyneT IejaTh OIpeOVKaT HEeBEPHEIM 3a MCKJIOUYeHUEeM CJydas
KoT'la er'o 3HaueHue crTojibua snum = 1002. TakxuMm oOpasoM IICEBIOHUM OIyC-—
KaeT BCe, KpOMe 3akKas3uMKOB MpomaBla Serres. IlceBmoHuM b OyImeT BepHBM
IJI1 BCeX CTPOK C TEeM Xe& CaMbIM BHauyeHMeM TOopola UYTO M TeKylee SHadyeHMre
Topona IJjig a; B XOHe 3alpoca, CTpoka IICeBIOHMMa b OymeT BepHa OIMH pas
KOT'Za 3HaueHMe Iopoda MNPEeACTaBJIEHO B a. HaxoxIeHMe BTUX CTPOK IICEBIO-
HMMa b - eImMHCTBeHas LeJyb NCeBOOHMMAa a, [O3TOMMY MBI He BHOUpaeM BCe
cToyBunl nompsan. Kak BHI MOXEeTe BUIEThL, COOCTBEHHHE 3aKal3uUMKM Serres Bh-
BbupalnTCca NPM HAXOXIEHMUM MX B TOM Xe& CaMOM I'OpOoIe UTO M OH CcaM, [IO3TOMY
BEHIOOP MX M3 IICEeBIOOHMMa a HeoOsszaTrejieH. Kopoue TOBOPs, I[ICEBOOHMM Ha3XO-

IOUT CTPOKM 3akKasuMKOB Serres, Liu u Grass. [ICeBOOHMM b HaxoOuUT BCeX
3aKasuUMKOB pPa3MelleHHEX B JioOOM M3 uxX ropolob ( San Jose u Berlin cooT-
BETCTBEHHO ) BKJOUadgd, KOHeUYHO, cammx - Liu m Grass.

Bel MOxeTe TaKXxe CcO31IaThb obbenuHeHUEe KOTOpOE BKJIIKUWaAET M Pa3JIMYHEIE

TaOJIMUE M [ICEBIOHMME ONOMHOUWHOM Tabjuiupl. Clemywoumly 3anpoc oO0beOuHSeT
Tabauny Ilosne30BaTesiel ¢ cobor: dYTOOB HAaMWTKM BCEe Naph 3aKasdYMKOB OOCIy-
XMBaeMBIX ONHMM NpPOHOaBLOM. B TO Xe caMoe BpeMda, 3TOT 3alpocC oObeIMHAEeT

3aKasumka C Tadbyuueit [IpomaBLOB C MMEHEM STOI'O IpohaBla ( BEBOJ [IOKAas3aH



Ha PucyHke 9.5 ):

SELECT sname, Salespeople.snum, first.cname
second.cname
FROM Customers first, Customers second, Salespeople
WHERE first.snum = second.snum
AND Salespeople.snum = first.snum
AND first.cnum < second.cnum;

SQL Execution Log

\ \
| SELECT cname, Salespeople.snum, first.cname \
| second.cname |
| FROM Customers first, Customers second, Salespeople |
| WHERE first.snum = second.snum

| AND Salespeople.snum = first.snum

| AND first.cnum < second.cnum;

\ \
\ \
\ \
\ \
\ \

cname snum cname cname
Serres 1002 Liu Grass
Peel 1001 Hoffman Clemens
PucyHok 9.5: OOvenuHeHue Tabamue ¢ cobo¥ M C Opyron Tabauuen
PE3IOME

Tenepr Bel nmoHMMaeTe BO3MOXHOCTM OOBEOMHEHMA M MOXETE MCIIOJNbB30BaTh MX
I0Jigd OTPaHMUEeHUA CBA3el C¢ Tabiauuer, Mexny pasjMYHeMM TabjaulaMmMu, WIn B
oboux ClIydadax. Bel Mmorsm BYIOETb HEKOTOPEIE BO3MOXHOCTU O6’Be)1MHeHMH npn
MCIOJIB30BaHUM €TI0 CHOCODOHOCTEeM. BH Tenepb NO3HAKOMUIIMCE C TEPMMHAMU
IIOPSANOKOBEIE INEPEMEHHHE, KOPPEeJALMOHHBE [IePEeMeHHEIE U IpenJIOXeHusa (3Ta
TEPMMHOJIOTUA 6y):[eT MEHATBCA OT UM3IOEeJIMAd K M3OeJIMI0, TaK 4YTO MBI IIpenjara-
eM BaM MNO3HAKOMUTCS CO BCEeMM TpeMs TepMuMHaMu ). Kpome Toro Bwel nonanu,
HEeMHOT'O, KkakK B HOeMCTBUTEJIbLHOCTM paboTalnT 3alpOCH.

CremymomuM WAaTOM IIOCJe KOMOMHAaUMM MHOTOUYMCJIIEHBIX TaOJML MM MHOT'OYMC—
JIEHBIX KONMIM OOHOM TabOJaMLE B 3amnpoce, OyHaeT KOMOMHaUMA MHOTOYMCJIIEHHBIX
3anpocoB, TIe OAOMH 3anpoc OyneT HNPOM3BOIMUTE BHBOJI KOTOPBEN OyHeT 3aTeM
yopaeaaTb paboToM IOpyroro 3ampoca. JTo Opyroe MollHoe cpencTso SQL, o
KOTOPOM Mel pacckaxeMm B I'ytaBe 10 u OoJjlee TmaTeNbHO B IOCJEOyMMX ITJla-—
Bax.

khkAkkkhk Ak Ak Ak KAk kK PABOTA C SQL khkAkkkhk Ak Ak Ak KAk kK

1. HanmumTe 3anpoC KOTOPEM OBl BEIBEJ BCE Iaphl NPOIABLOB XMBYUIMX B OIHOM
M TOM Xe Tropone. JICKIoYMTEe KOMOMHALMM NPOIOABLOB C HMMM Xe, a TaKxXe
OyOJIMKaTE CTPOK BHBOIMMEIX B OOpPAaTHEIM NOPSAIOKE.

2. HanmmmTe 3anpocC KOTOPHIM BBBEJ OB BCE IapH NOPAIKOB IO IOaHHBM 3akas3-—
4yMyKaM, MMEHaM 3THUX 3aKas3duMKOB, M MCKJIOYaJ OyOJIMKAaTE U3 BEIBOIA, Kak
B NpesnylleM BOIpOCe.

3. HanummmrTe 3ampocC KOTOPEM BEBeJ OB MMeHa (chame) ¥ ropoza(city) Bcex
3aKas34UMKOB C TakoM Xe oleHkoM (rating) xax y Hoffmana. Hanummre 3amn-
poc mcnomab3youmy nojsie cnum Hoffmana a He ero oOlLeHKy, Tak YTOOB OHO
MOTIJIO OBITH MCIIOJIB30BaHO €CJM €TI0 OlleHKa BAPYTD M3MEHUTCH.



( Cm. [punoxeHme A OJsg OTBETOB. )

10. BCTABKA OJIHOT'O 3AINPOCA BHYTPH IOPYTOTO

B KOHEI TJVIABH 9, MH T'OBOPWMJIM UTO 3AINPOCH MOTYT YHOPaBJIATH JPYTUMMU
3anpocaMmu. B 3TOM I'JlaBe, BH y3HaeTe Kak 3TO mejlaeTcsa ( OoJsblley 4acTbio
), IIOMellasa 3alpoC BHYTPb NpenukaTa OPpyT'oro 3alpoca, M MUCIOJb3YHd BHBOI
BHYTPEHHETI'O 3alpoca B BEPHOM MJIM HEBEPHOM YCJIOBMM IIpenuKaTa. BB CMOXe-—
Te BBIACHUTH KakMe BUIOBE ONIepaTOpPOB MOI'YT MCIIOJIB30BAaTh [NOA3ANPOCH M IIOC—
MOTPEeTb KaK I[IOo43alpocCH paboTanT co cpexncrBamMm SQL , TaxkuMmMm kak DIS-
TINCT, C COCTaBHEIMM OQYyHKLMAMM UM BBIBOIOVMMEBEIMM BEHPAXEHMSa. Bel y3HaeTe kKak
MCIIOJIb30BATh I[OA3AaNpPOCH C npenjioxeHmeM HAVING m nojydmMTe HEKOTOPHE
HAaCTaBJIEHMS KaK [NPaBUJIBHO MCIIOJIbE30BATh [NOA3ANPOCH.

======== KAK PABOTAET IIOO3AIIPOC? =========

C nmomMowmpn SQL BE MOXeTe BKJIAIBBATBH 3alpOCH BHYTPb IOpyra IOpyra. OOeu-
HO, BHYTPEHHMM 3aNpoC TeHeprpyeT 3HadeHMe KOTOpOe IPOBEepPseTCsa B Npelmn-—
KaTe BHEUHeI'O 3anpoca, ONpenessanuero BEpHO OHO wmiaM HeT. Hanpumep,
IPEenIoJIOXMM YTO MEl 3HaeM MMsa Inpoxasua: Motika, HO He 3HaeM 3HaUeHMUe
ero mnoJjia Snum, M XOTMM M3BJIeYb BCE NOPAOKM M3 Tabamus [lopsaikoB. lVMeerT-—
ca ommH crnoco® uToOel CcHejlaThk 3TO ( BEHBOI NOKAal3wBaeTcsa B PucyHke 10.1 ) :

SELECT *
FROM Orders
WHERE snum =
( SELECT snum
FROM Salespeople

WHERE sname = 'Motika'):;
UTOOBl OLIEHUTH BHEWHMM ( OCHOBHOM ) 3anpoc, SQL cHauaJja IOJIXEH OLEeHUTHb
BHYTPEHHMY 3anpoc ( MIM NOO3anpocC ) BHYTpM npenjoxeHus WHERE. Om merna-

eT 2TO TakK kakK M OOJIKEeH HejlaThb 3alpocC MMelMy eOVMHCTBEHHYKD Lejlb -
OTBEICKATE dYepes Tabimuy lIpomaBLUOB BCE CTPOKM, I'Ie IOJIe sSname PaBHO 3Ha-
yeHuio Motika, m 3aTeM M3BJIeUb BHAUEHMs IIOJIS SNUM DTUX CTPOK.

EOVMHCTBEHHOM HaWIeHHOWM CTPOKOM ecTecTBeHHO OyneT snum = 1004. OmHaKo
SQL, He MNPOCTO BHOAET BTO 3HAUEHMEe, a IIOMellaeT ero B NpPeOuMKaT OCHOBHO-
TO 3anpoca BMECTO CaMoTO IOI3alpoca, Tak UTOOH NpelrKaTa IpOoUMTall dTo

WHERE snum = 1004

SQL Execution Log

\ \
| SELECT * \
| FROM Orders \
| WHERE snum =

| (SELECT snum

| FROM Salespeople \
| WHERE sname = 'Motika'):;

\ \
\ \
\ \




\ 3002 1900.10 10/03/1990 2007 1004 |

PucyHok 10.1: JcrnoJib30BaHMe rnozn3anpoca

OCHOBHOM 3amnpoOC 3aTeM BHIIOJHAETCA KakK OOBUHO C BEHUIEYNOMAHYTEMM pPe-—
3yapTaTaMM. KOHeWHO Xe, [NOA3anpoC OOJDKEH BEOPATh OIMH M TOJBKO OOMH
cTojybel, a THUIl OaHHEIX 3TOI'O0 CTOJIOLAa HOOJIKEH COBIMNalaTb C TeM BHAadeHMeM C
KOTOPEIM OH OyOeT CpaBHMBATBCHA B NpeaukaTe. UYacTo, KaK I[IOKA3aHO BHIIE,
BEIOPaHHOE TIOoJIe M ero 3HadeHue OyIOyT MMeThb OIMHAKOBHE MMEeHa( B BTOM
cjydae, Ssnum ), HO 3TO HeOoOA3aTeJIbHO.

Koneuno, ecyim OB MB yXe 3HaJM HOMep Hnponaeua Motika, el mMoT M ObL
IPOCTO HalledaTaTh

WHERE snum = 1004

M BHIIOJIHATE Jajiee C II043alpOCOM B LEJIOM, HO 3TO ObUIO OB He TakK YHUBEP-—
canpHO. JTo BymeT mpomoskaTh padoTaTh maxe ecyiu HoMmep Motika wmsMenwms-
csa, a, C INOMOWBK NPOCTOTO M3MEHEHMS MMEHM B NOI3alpoce, BB MOXETe MC-—
[IOJIb30BaTk €r'0 IOJId Yero yI'OOHO.

SHAUEHINA, KOTOPHE MOIT'YT BHIABATE IIOHO3AIPOCH

Ckopee Bcero Owwio OB ynoOHee, dWTOOE Hall NON3AaNpoC B MpelbnylleM Ipu-
Mepe BO3Bpallajl OOHO M TOJIBKO OIHO BHadeHMe.

VMmes BHIOpaHHBEIM oJie snum " WHERE city = "London" BmecTo "WHERE sname
= 'Motika", MOXHO MNONYyUMTH HECKOJIBKO Pa3JIMUHEIX BHAYEHUM. ITO MOXEeT
cIejylaTh ypaBHEeHME B IpenukaTe OCHOBHOI'O 3alpoca HEBO3MOXHEIM OJIS OLIEHKU
BEPHOCTNM WMJIM HEBEPHOCTM, M KOMaHIa BBLOACT OLHM@Ky.

[Ipy MCHOJIE30BAHMM [NON3ANPOCOB B NpeaMKaTaxX OCHOBAHHEIX Ha PEeJIALUMOHHEIX
oneparTopax ( ypaBHEHMSAX MM HepaBeHCTBax, Kak oObaAcHeHO B IjlaBe 4 ),
BEI T OJIXXKHBL y@e)Z[MTbCH YTO MCIIOJIB30BaJIM I1oOo3aripoc KOTOprZ 6y):[eT BEIDABAThH
OINHY ¥ TOJIBKO OJIIHY CTPOKY BEBOIA. KCHIM BH MCIOJL3yeTe M0N3alpoC KOTO-—
PEIM He BEBOIOUT HUKAKMX 3BHAUeHUM BoOOlle, KOMaHIa He IIOTepNUT HeyIaulu;
HO OCHOBHOM 3allpOC He BHBeIeT HMKaKMX 3HaueHuM. [lom3alpOoCH KOTOPHE He
OPOM3BOOAT HMKAKOTO BEIBOIA (MM HYJIEBOM BEIBOI) BHEHYXIAIT pacCMaTpMBAaTh
npenrkKaT HMYM KaK BEPHBM HM KaK HEBEPHHM, a KakK Heu3BeCTHBM. OOHAKO, He-
VMB3BECTHHEY [IpeOuKaT MMeeT TOT Xe caMeM 3bdekT UTO M HEeBEPHHM: HUKaKue
CTPOKM He BHOMPAKWTCA OCHOBHEM 3anpocoM ( cMmMoTpm IylaBy 5 IOJd NOOPOOHOM
nHbpopMaLuMM O HEM3BECTHOM IpenaukKaTre ).

3To mJjoxasa cTpaTerusa, YTOOB OejlaTh YTO-HMOYyIb NNONODOHOE CllenylleMy :

SELECT *
FROM Orders
WHERE snum =
( SELECT snum
FROM Salespeople
WHERE city = Barcelona );

[IOCKOJIBKY MEI MMeeM TOJIbKO OINHOT'O IIpoXaBla B Barcelona - Rifkin, To
nomzanpoc OyneT BHOMPATH OOMHOUHOE 3HAUEHMEe SNUul M CJeZOoBaTeJIbHO OymeT
NPUHAT . Ho 2T0 - TOJAbKO B IJAHHOM CJllydae. BonbumHcTBO SQL ©as OaHHBIX
VMET MHOT'OUMCJIEHEIX I10JIb30BaTeJiel, U eClM IOPpyI'oM IIOJIb30BaTelJlb HOo0aBUT
HOBOTO IponaBla M3 Barcelona B Tabiuily, [OOO3alIpOoC BeOepeT OBa 3Hade-—
HV4d, ¥ Balla KOMaHIla IIOTEeEPINMT Heydaudy.



DISTINCT C IIOO3ANPOCAMU

Bel MOXeTe, B HEKOTOPBIX Ciiydasax, Mucrnojib30BaTb DISTINCT UuTOOB BEIHYOUTH
nons3anpoC T'eHepMPOBAaTb OOMHOUHOE 3HadeHMe. I[IpeldlojioXMM YTO MBI XOTUM
HaVTU BCe [NOPANKM KPEOUTOBAHMUM IJIS TexX NPOHaBLOB KOTOPHE ODOCIIYyXMBAKT
Hoffmana ( cnum = 2001 ).

ViMeeTcsa omMH crnoco® 4uToOw crejaThk 2TO ( BHBOXI IIOKas3bBaeTCsa B PUCYHKe
10.2 ):

SELECT *
FROM Orders
WHERE snum =
( SELECT DISTINCT snum
FROM Orders
WHERE cnum = 2001 );

SQL Execution Log

\

| SELECT *

| FROM Orders

| WHERE snum =

| (SELECT DISTINCT snum
| FROM Orders

| Where cnum = 2001);
\
\
\
\
\
\

onum amt odate cnum snum

____________________________________ ‘
3003 767.19 10/03/1990 2001 1001 \
3008 4723.00 10/05/1990 2006 1001 \
3011 9891.88 10/06/1990 2006 1001 \

PucyHok 10.2: Mcnomnbp3oBaHme DISTINCT uTOOB BHHYIUTH [IOJIyUEHME OIHOTO
3HaUEeHMsa M3 [Ionsanpoca

[logsanpoC yCTaHOBWJI UTO SBHAUEHMe MOoJid snum coBnajio ¢ Hoffman - 1001,
M 3aTeM OCHOBHOM 3amlpoOC BHIOENMJI BCe NOPAAOKM C 3TMM 3HadeHMEM snum U3
Tabmnuuel [lopankos ( He paszbupas, oTHocATcAa oHM k Hoffman wmnm Hetr). Tak

KaK KaxXIBE 3aka3UMK Haz3HaUYeH K OOHOMY M TOJIbBKO B3TOMYy NpPOIaBLly, MBI 3Ha-
eM 4YTO KaxIas CTpokKa B Tabmnulle [IOpAnOKOB C HOAHHBM 3HadeHMEeM Chum IOOJDKHA
VMEeTb TaKoe Xe 3HadueHMre snum. OOHakO TaK Kak TaM MOxXeT ObITh JioOoe umc-—
JIO TakKMx CTpPOK, noms3anpoc MOI' Obl BEIBECTM MHOTO ( XOTH M UOEHTUYHBIX )
3HAYEHMM sSnum OJg OaHHOTO nojga cnum. ApryMeHT DISTINCT npenoTepamaeT
3T0. Ecim Ham nozmsanpoc BO3BpaTUT OoJjiee ONHOI'O 3HAWeHudA, 3TO OynerT
yKaseBaTh Ha OUMOKY B HallMX OAaHHEIX — XOpollafd Bellb OJd 3HanIMx 00 3TOM.
AJIBETEPHATUBHBEM NONOXOI IOOJDKEH OBThb WTOOB CCHJIATHCSA K Tabiamile 3akKa3dMKOB
a He k Tabmnuue llopanmkos B nonmszanpoce. Tak Kak [OJ€ Chum — 3TO NEPBUU-
HBIM KJIoY TabOaMUE 3akasumuka, Salpoc BHOMpaIMM e€I'0 IOJDXKEeH NPOU3BEeCTHU
TOJIBKO OIHO 3HadeHMre. OTO PalMOHAJIBHO TOJIBKO €CJM Bbl KaK II0JIb30BaTeJb
uMeeTe mocTyn K Tabnuue IlopanokoB HO He K Tabjamie 3akKa3uMKOB. B sTOM
cJlydae, BBl MOXETE MCIOJIb30BAThH pPelleHMe KOTOpOoe Mel Iokaszany Boeie. ( SQL
VMeeT MeXaHM3MBl KOTOPBE ONPemneligioT — KTO MMeeT NPUBUIIeTMM YTOOB IejlaTh
YTO-TO B OlpenejyieHHOM Tabimuue. 3To OynmeT obbsacHATbCA B I'nase 22.) Ilo-
XaJlycTa Yy4TUTe, UYTO MeTOAMKAa MCIOJIb3yeMas B IpellleCTBYWIEM IpUMepe
OpMMeHMMa TOJIbKO KOI'Ia BEl 3HaeTe, UYTO IBa PAa3JIMUHBEIX [OJIA B Tabaule
IOOJIXHBI BCceI'oqa COBIIanlaThb, KaK B HalmeM cJiydae. STa CUTyalmsd He ABJIAeTCHA
TUNINYHOM B PEeNIAUMOHHEIX fazax IOAaHHEBEIX, OHa ABJIA€TbCHA MCKIIOUEHMEM M3 IIpa-



BUII.

[IPEOVKATE C IIOJA3AIIPOCAMU ABJIAITCA HEOBPATVIMEMN

BBl OOJIXHEL O6pa‘I‘M‘I‘b BHIVMaHME UWTO IIPEeIVMKAThl BKJIOUAKIME I10403allpOChl, MC—
IIOJIE3YKT BHEPAXEHUE

< ckandapHasa fopma > < omepaTop > < mopsamnpoc >, a He
< nomszamnpoc > < onepaTop > < CKaJIApHOEe BHpPAXeHMue > min,
< momszamnpoc > < omnepaTop > < Hnom3anpoc >.

,prI‘MMM CJIOBaMIM, BEI He IOOJIXHEI 3allMChIBaAThb Hpe):[bl,]:[yﬂﬂ/lﬁ InIprMep TakK:

SELECT *
FROM Orders
WHERE ( SELECT DISTINCT snum
FROM Orders
WHERE cnum = 2001 )
= snum;

B crporon ANSI peanmsaumuy, 5STO INpMBEOET K Heydade, XOTs HEKOTOPHE
OpOoTrpaMMEl M IIO3BOJIAKRT OejiaThk Takue Beumyr. ANSI Takxe NpenoxpaHsaeT Bac
OT NOABJIEHMS OOEMX SBHAaYEeHMM IIPpM CPAaBHEHMM, KOTOPEE HYXHO BEIBECTM C IIO-—
MOWBI [OA3anpoca.

MCIIOJB30BAHNE ATPETATHHX OYHKIVA B IIOI3AMNPOCAX

OmmH TUn OQYyHKLMM, KOTOPHEIM aBTOMATUUECKM MOXET IIPOM3BOAMTH ONMHOUHOE
3Ha4YeHMe IJid JIOOTO dYMcCila CTPOK, KOHEWHO Xe, — arperaTHas QyHKUMA.

JIo6oM 3anpoC MUCHIOJIb3YyUMM OIMHOUHYI (QYHKLMIO arperaTta 0e3 NpenjioXeHMUs
GROUP BY OyzneT BHOMPATbH OOMHOUHOE 3BHAUYEHME IJIS MCIOJIb30BAHMA B OCHOB-—

HOM IpenmukaTe. HanpuMmep, BB XOTUTE YBMUIETbH BCe MNOPANKM MMeIMEe CYyMMYy
npuobpeTeHulr BHle CcpenHer Ha 4-e OxkTabpsa ( BEBOI [IOKa3aH Ha PucCyHOKe
10.3 ):

SELECT *

FROM Orders
WHERE amt >
( SELECT AVG (amt)
FROM Orders
WHERE odate = 10/04/1990 );

SQL Execution Log

| \
| SELECT * \
| FROM Orders \
| WHERE amt > \
| (SELECT AVG (amt) \
| FROM Orders \
| WHERE odate = 01/04/1990 );

| \
| \
\ \
| \

3002 1900.10 10/03/1990 2007 1004



3005 2345.45 10/03/1990 2003 1002

\ \
\ 3006 1098.19 10/03/1990 2008 1007 |
\ 3009 1713.23 10/04/1990 2002 1003 |
\ 3008 4723.00 10/05/1990 2006 1001 |
\ 3010 1309.95 10/06/1990 2004 1002 |
\ 3011 9891.88 10/06/1990 2006 1001 |

Pucynok 10.3: Bubop BCex CyMM CO 3HaueHMeM Boule cpemsHern Ha 10/04/1990

CpenHsas cyMMa nOpuobperenmy Ha 4 OxTabps - 1788.98 ( 1713.23 + 75.75)
OeJIUTCS II0IoJiaM, uTO B LeJioM paBHgeTca = 894.49. Bce CTPOKM CO 3Haue-
HMYeM B I1oJie amt BHIIE 3TOTO — ABJISITCS BbI@paHI:IMM.

VMeyiTe BBMIOY UYTO CIPYINMPOBAHHBEIE arperaTHHEe QYHKLUMM, KOTOPBE SABJISAIT-—
Cd arperaTHeMU QYHKUMAMM OINpPeIeJIeHHBEIMM B TepMuHax npenjoxeHuda GROUP
BY, MOTyT NpOM3BOIOMUTBL MHOI'OUYMCJIEHBEIE 3HadeHuda. OHM, CJeloBaTeJIbHO, He
MNO3BOJIMTEJIBHEL B [IOA3alpocax Takoro xXapakrtepa. Haxe ecnum GROUP BY m HA-
VING mMCHoJjp3ylTCS TaKuM CIocobom, UTO TOJIBKO OJHAa TI'pyllla BEBOIOUTCHA C
IOMOIBI INOA3anpoca, KoMaHma OyIoeT OTKJIOHEeHa B NpMHLMIE. BB OOJDKHEL MC-—
IOJIb30BATh OINMHOUHYID arperaTHyl OQyHkUMIO C nOpenjoxeHmeM WHERE uro ycT-
PaHUT HexeJlaTeJIbHEEe I'pyNNel. HanpuMep, Clenyomuy 3alpoC KOTOPBIM IOJDKEH
HaWTU CpenHee 3HaueHMe KOMUCCMOHHEIX NpoIablia B JIOHOOHE -

SELECT AVG (comm)
FROM Salespeople
GROUP BY city
HAVING city = "London";

HE MOXET MCIIOJIb30BAaThCH B Hons3anpoce! Bo BCAKOM Cilydyae 3TO HE JIydllMM CIIO-—
cob ¢opMMpPOBATH 3anNpoc. JIpyIMM CIOCOOOM MOXeT OBETb -

SELECT AVG (comm)
FROM Salespeople
WHERE city = "London";

VCIIOJIE3OBAHME IIOA3AIIPOCOB KOTOPHE BEHJIAIOT
MHOT'O CTPOK C IIOMOIBIO OIIEPATOPA IN

Bel MOXeTe MCIIOJIB30BATh I[ION3AIPOCH KOTOPEE IIPOM3BOLOAT JIIOOOE  UYMCJIIO
CTPOK €CJM BHl MUCIIOJIb3yeTe CcleluMalibHeml onepaTop IN ( oneparopsl BETWEEN,
LIKE, wm IS NULL He MOTI'YyT MCIOJIb30BaThbCHa C nonszamnpocamu ). Kak BB IOM-—
HuTe, IN onpenesnseT Habop BHAUYEeHMM, OOHO M3 KOTOPEIX IOOJDKHO COBNAaIaThb C
OIPpyT'MM TEPMMHOM yPaBHEHMA [IpearKaTa B [NOpAnNKe, YTOOH NpenukKaT ObUI Bep-—
HeIM. Korma B mcnosb3yeTe IN ¢ nomzanpocoMm, SQL npocTo dopMUpyeT B3TOT
Habop M3 BHIBOIA NIom3anpoca. Mel MOXeM, CJIenoBaTeJyIbHO, MCIOJNb30BaThH IN
YTOOBl BHIIOJIHMUTE TaKOM Xe& MNOIO3aNpoC KOTOPHM He OymeT paboTaTb C peylsaum-—
OHHEIM OIlepaTOopOM, M HaWTKM BCe aTpuOyTH Tabiamuusl [IOpsaIKOB IJid NpoXabBlia B
JloHmoHe ( BEIBOJI IOKa3pBaeTcsa B PucyHke 10.4 ):

SELECT *
FROM Orders
WHERE snum IN
( SELECT snum
FROM Salespeople



WHERE city = "LONDON" ) ;

SQL Execution Log

SELECT *

FROM Orders
WHERE snum IN
(SELECT snum
FROM Salespeople

WHERE city = 'London');
onum amt odate cnum snum
3003 767.19 10/03/1990 2001 1001
3002 1900.10 10/03/1990 2007 1004
3006 1098.19 10/03/1990 2008 1007
3008 4723.00 10/05/1990 2006 1001
3011 9891.88 10/06/1990 2006 1001
Pucynox 10. 4: Jlcnosb30BaHme rnomnmsamnpoca ¢ IN
B curyaumm nomoOHO 3TOM, nonszamnpoc - 6OoJiee OPOCT HOJA I[IOJIb30BaTesNd

UTOORI IIOHMMAaTb ero u BoJee IIpoCT IIJid KOMIILIOTEepa UTOOBl €TI0 BEBIIIOJIHUTE,
ueM ecau OBl Bel MCHOJIBE30BAIM OObeOMHEHUE :

SELECT onum, amt, odate, cnum, Orders.snum
FROM Orders, Salespeople
WHERE Orders.snum = Salespeople.snum
AND Salespeople.city = "London";

XoTa 3TO M NPOM3BEIET TOT XE& CaMEM BBIBOI UTO M B IPMMEpPe C NOoO3alpo-
coMm, SQL pmosrxeH OyIeT HNPOCMOTPETH KaxXIyld BO3SMOXHYK KOMOMHALMIO CTPOK M3
IOBYyX Tabjaul M NPOBEPUTH MX CHOBa IO COCTAaBHOMYy IpenukatTy. Illpome u 20—
bexTUBHEee M3BJIEKATHL M3 TabOIMUE [[POMaBLIOB 3HAUEHMSsS II0JIS snum T'ae city =
"London", ¥ 3aTeM MCKaThb 5TM 3HadeHusa B Tabauue llopsankosB, Kak 3TO Oe-
JlaeTCcd B BapMaHTe C [I0I3alpoCoM. BHYyTpeHHMM 3alpoc maeT HaM snums=1001
 snum=1004. BHemHW 3anpoc, 3aTeM, IaeT HaM CTPOKM M3 Tabiuiw Ilopam-—
KOB T'Ie BTM II0JIA SNnuUm HaMIOeHEH.

Ctporo roeopsa, OvCTpee MIM HeT paboTaeT BapMAaHT NoAszalpoca, IpakKTuU-—
YeCKM B3aBMCUT OT peayM3aluy - B KakoM NpoI'paMMe BE 2TO MCIOJb3yeTe.
O9Ta YacTh Balley OpoTI'paMMbl Ha3BBAEMOM — ONTUMM3ATOP, [NBETAETCS HAUTM Ha-—
nbojsee >OOEKTUBHEIM CIOCOD BBIIOJIHEHMS BallMX 3aIllPOCOB.

Xopoumlt ONTUMMBATOP BO BCAKOM CJlydae InpeobpasyeT BapMaHT OObeOMHEHUS
B IIOI3alpoc, HO HEeT IOCTAaTOYHO IIPOCTOIO crnocoba Ojisg Bac YTOOB BHISCHUTH
BBIIIOJIHEHO BTO MM HeT. Jlydlle COXPaHMUTH BallM 3alpOCH B [NaMATK dYeM I[IoJla—
TaTbCs [OJIHOCTHI Ha ONTUMMMU3ATOP.

KoHeuHO BEI MOXETe TakKXe MCIOJIb30BaTh onepatTop IN, maxe korma BH yBe-
PEHBl UTO I[ON3alpOC NPOM3BEeIeT OAMHOUHOE 3HaueHMe. B JjoboM cuTyaumum rne
BEL MOXETE MCIOJIb30BATH PEeJIALUMOHHEM OllepaTop CpaBHeHMS (=), BE MOXeTe
MUCcrnoJyp30BaThs IN. B oTnMumMe OT PEeJIALMOHHBIX OlepaTopoB, IN He MOXeT 3ac-—
TaBUTHL KOMaHIyY I[OTEPIeThb Heylauy ecyu OoJiblle YyeM OIHO 3HaueHMe BHOPaHO
IOO3aNPOCOM. OTO MOXET OBTbh MM [IPEeMMYHUECTBOM MM HEIDOCTATKOM. BEH He
YBUIOMTE HEINOCPEeICTBEHHO BEBOIA M3 [NOA3ANIPOCOB; €CJM BE IojlaraeTe d4YTo
nomszanpoc cobupaeTcsa NPOU3BECTM TOJIBKO OINHO 3BHaUueHMe, a OH [IPOM3BOAUT
pasziuuHele. Bbel He cMoxeTe OOBSACHUTH Pas3jiMuMsa B BEIBOIE OCHOBHOI'O 3allpo-
ca. Hanpmmep, paccMOTpMM KOMaHOy, KOTOpas [IOXOXa Ha NPpenbnyllyo:



SELECT onum, amt, odate
FROM Orders
WHERE snum =
( SELECT snum
FROM Orders
WHERE cnum = 2001 );

Bel MOXeTe YyCTpaHuTb norpebHocTb B DISTINCT wmcnonb3ysa IN BmecTo (=),
NogoBHO BTOMY :

SELECT onum, amt, odate
FROM Orders
WHERE snum IN
( SELECT snum
FROM Orders
WHERE cnum = 2001 );

UTO CHIydMTCHA €eCJIM eCTb oumbKa UM OOMH U3 IOPANKOB OBJI aKpeIUTOBAH K
pPasaMuHEIM OpodaBLaM? Bepcua ucnospsaywoumas IN OymeT maesaTb BaM BCe  IIO—
pAOKy Ojad oboux MNpPponabBlLOB. HeT HMKAKOT'O OUEBMIOHOI'O clIocoba HabJmoneHuda
3a ommMOKOM, U IIODTOMY CI€HEPMPOBAHHBIE OTUETH MM PEUleHUS CHeJIaHHBEe Ha
OCHOBE DTOTO 3alpoca He OyAOyT comepXaTb OuMOKM. BapMaHT MCIOJNbI3YRWM (
=) , OPOCTO MNOTEPHUT Heymady.

9ToO, NO KpaMHey Mepe, NO3BOJMIIO BaM y3HaThb YTO MMeeTCcs Takas npobJse-
Ma. Bbl OOJDXHBEI 3aTeM BHIIOJIHATE [IOMCK HEUCIPABHOCTM, BBIIOJIHUB 3TOT [IOH-
3a0poCc OTHEJIBHO M HabJowOas 3HadYeHMsS KOTOPHE OH INPOU3BOIOMUT.

B mpmHLMIE, €CaM BE BHaeTe UTO MNON3alpoC IOOJIXEH ( IO JIOTMKE) BEBECTU
TOJIBKO OIHO 3HaudYeHMre, Bbl OOJDKHBEL MCIIOJIB30BaTh = . IN aBjidgeTCcda NOOXOIA-—
mWyM, eCJM 3alpoC MOXeT OIPAHMYEHHO MNPOM3BOIUTH OIHO MM OOJlee 3Hade-
HMM, HEe3aBUCUMO OT TOI'O OXMIaeTe BB MX MM HeT. [IpeIAnojioXyuM, Mbl XOTUM
3HaTh KOMMCCMOHHBIE BCEX NPOIaBLOB ODOCIyXMBaIMX 3aKa3uUMKOB B JIOHIOHE:

SELECT comm
FROM Salespeople
WHERE snum IN
( SELECT snum
FROM Customers
WHERE city = "London" );

BEIBOOMMEIMM I1JIs1 3TOTO 3anpoca, IIokaszaHHoro B PucyhHke 10.5, saBjswoTcsa
3HA4YeHMs KOMMCCMOHHBIX npomabua Peel ( snum = 1001 ), KOTOpe MMeeT
obomx 3aka34uMkKoB B JIOHIDOHe. 3TO — TOJBKO IJg IAaHHOTO Ciydas. Her Huxa-
KOM IPWYMHEl UTOOE HEKOTOPBEE 3aka3uMky B JIOHIDOHE He MOIJIM OBITH Has3Hade-
HEIMM K KOMy-TO eme. CrnemoratenbHO, IN - 3T0 Hambojee JioTMuHasa dopma
uyTOOBl MCIIOJIbE30BATh €€ B 3alpoce.

SQL Execution Log

\ \
| SELECT comm

| FROM Salespeople \
| WHERE snum IN

| (SELECT snum

| FROM Customers

| WHERE city = 'London');

\ \
\ \
\ \
\ \




Pucynokx 10.5 McnonezoBaHme IN C nonm3anpoCoM IJig BEHBOIA OIHOI'O SBHAUYEHUS

Mexny npoumM, npebmkc TadnMupl OJisd HOJIsA Cclty Heobsas3aTesieH B Npenblny-—
meM IrnpmuMepe, HECMOTpA Ha BO3MOXHYI HEOOHO3HAYHOCTH MEeXIOYy I10JIAMMN City
TabaMLEl 3akas3urkKa ¥ Tabauusl [IponaBLOB.

SQL BCcerma MumeT NepBOe IoJie B Tabiamuue OOO3HAUEHHOM B [NIPEeNJIOXEHUU
FROM rTekymero mnopsanpoca. Ecam noje ¢ OaHHBEM MMEHEeM TaM He HalIeHo,
NPOBEPSITCS BHEMHME 3alpoCH. B BHIEYINIOMSHYyTOM npuMmepe, "city" B npen-
JoxeHur WHERE o3HadaeT UTO MMeeTcs CChUika k Customer.city( noje city
TabsMLE 3akasuukob) . Tak kak Tabiauia 3aKa34YMKOB yKasaHa B IPeIJIOXEHUM
FROM Texymero 3zamnpoca, SQL mpennojaraeT 4ToO 3TO — NPaBMJIBHO. JTO HOpen-
IIOJIOXEHME MOXET OBTB OTMEHEHO IIOJIHBEIM MMEeHeM TabOJaMUE WM OpedruKCOM
ICeBOOHMMAa, O KOTOPEIX MEl [IOI'OBOPMM IIO3X%e KOI'Za OyneM T'OBOPUTbE OO COOT-—
HEeCeHHEIX Ioh3alpocax. ECaM BO3MOXeH OeCHOpSAIOK, KOHEWHO Xe, Jydlle BCe-
IO MCINOJIB30BaTh NPe(@MKCEH.

[NOA3AIIPOCH BHEMPAKT OIMHOYHHE CTOJIBIH

CMBICJT BCeX ION3allpOCOB OOCYXIEHHBIX B BTOM IJlaBe TOT, YTO BCE OHM BEI—
OupalnT OOMHOUHEIM cTojibel. OTo o0ga3aTeJIbHO, I[IOCKOJIbKY BEOPAHHBIM BEBOI
CpaBHMBAETCS C OINMHOUYHEIM 3HadeHMeM. IlloaTBepXOeHMeM 2TOMy TO, dYTo SE-
LECT * He MOXeT MCIHOJIB30BaThCHA B HNoAzamnpoce. JMeeTcsa MCKJOUYEHME U3
3TOTO, KOT'Da [OO3AalpPOCHE MCIOJNB3YyTCS C onepartopoM EXISTS, KOTOPEIM MBI
BynmeM npencTaBysaTb B lyase 12.

MCIIOJIb30BAHNE BHPAXEHNMA B OO3AINPOCAX

Bel MOXeTe MCIIOJIb30BAaThb BEPAXEHME OCHOBAHHOe Ha cToJsble, a He IpOoCTO
cam crojsibel, B npenjnoxeHur SELECT nomszanpoca. OTO MOXeT OBITH BBIIOJIHEHO
WM C TIOMOWBI PEeJIALMOHHEIX olepaTopoB mam ¢ IN. Hanpuwmep, cJle oy oM
3anpoc MCIOJIb3YyeT PEeJIALMOHHEM ornepaTop = ( BEBOJI IIOKAB3HBIBAETCSA B PUCYH-
ke 10.6 ):

SELECT *
FROM Customers
WHERE cnum =
( SELECT snum + 1000
FROM Salespeople

WHERE sname = Serres );

OH HaxXOoOUT BCeX BaKa34YMKOB Ube 3HaueHMre IoJid chnum paBHoe 1000, Bouue
noJiga snum Serres. Mel nDpennojilaraeM 4ToO CTOJIOEL sname He MMeeT HMKaKUX
OBOMHEIX 3HAaUeHMuM ( 2TO MOXeT OvThb npennucaHo miam UNIQUE INDEX, obcyx-—
naemeM B I'mmaBe 17, wmnm orpaHudeHmeM UNIQUE, oOcyxnmaememM B I'yiaBe 18 );

mHaue

SQL Execution Log ============

SELECT *
FROM Customers

\
\
\
| WHERE cnum =



(SELECT snum + 1000
WHERE Salespeople

\ \
\ \
| WHERE sname = 'Serres'

\ \
| cnum cname city rating snum \
| - - -—=-= T ====  —==== \
\ 2002 Giovanni Rome 200 1003 \

PucyHok 10.6: Jcnojb30BaHMe MNOO3ampoca C BHPAXEHMEM

IIoO3aIlipoC MOXeT IIPpOoM3BEeCTM MHOI'OUWMCIJIEHBIE 3HAUWEeHMA. Korma nojssg snum n
cnum He MeKnT TaxKoIro InpocToro @yHKuMOHaﬂbHOPO 3HAUEHMA KaK HallpruMep
HepBMqHHﬁ KJIY , 4YTO He BCerma Xopomo, 3arnpoC THurla BHIEYIIOMAHYTOI'O HE-—

BEPOATHO IIOJIE3EH.

[IOA3AIIPOCH B IPENJIOXEHNVNM HAVING

Bel MOXeTe TakKXe MCIOJIb30BaThk [ION3AINIPOCH BHYTPM npenjoxeHma HAVING.
3Ty noA3alpOCH MOTYT MCIOJNIE30BATH CBOM COOCTBEHHHBE arperaTHbee QyHKUUM
€CJIM OHM He MNPOM3BOOAT MHOTOWUMCJIEHBEIX 3Ha4YEHWUM MM MCHOJb30BaTh GROUP
BY mnm HAVING. Crenyouyy 3anpoc SBJISeTCS 2TOMY IpuMepoM ( BEBOX IIoKa-—
3pBaeTcsa B PucyHke 10.7 ) :

SELECT rating, COUNT ( DISTINCT cnum )
FROM Customers
GROUP BY rating
HAVING rating >
( SELECT AVG (rating)
FROM Customers
WHERE city = " San Jose';

SQL Execution Log ============

\ \
| SELECT rating,count (DISTINCT cnum)
| FROM Customers \
| GROUP BY rating \
| HAVING rating > \
| (SELECT AVG (rating)snum + 1000
| FROM Custimers |
\ \
\ \
\ \
\
\

WHERE city = 'San Jose'
rating
‘ ________________
\ 200 2

Pucynok 10.7: HaxoxmeHMe 2BaKal3UMKOB C OLIEHKOM BHIIE cpemHero B San Jose

OTa KOMaHIIa IIOOCUMTEIBAET 3aKa34YMKOB C OLI€HKaMM BEHIIE CpegHeIr'o B San
Jose. Tak kak MMeOTCH IOpyIue oleHkM oTjamuHele oT 300, OHM ZOJIXHEL OBITH
BEIBEIOEHEl C UMCJIOM HOMEPOB 3aKa3UMKOB KOTOPEE MMEeJM 3Ty OLEHKY.



PE3IOME

Tenepb BH MCIOJb3yeTe 3allpOCH B MepapxXMUeCKOM MaHepe. BH BMUIOENM, UYTO
MCHOJIb30BAaHME pes3yJbTaTa ONHOTO 3alpoca Ijs ylpaBJieHud OPpyTMM, paclm-—
pAeT BO3MOXHOCTM IO3BOJIAKIME BHIIOJHUTE OOJbllee KOJMYECTBO QyHKUUM. BH
Telnepb I[IOHMMAaeTe KaK MCIOJIb30BaTh INON3AlPOCHE. C PEeJIALMOHHEIMM OllepaTopa-—
MM TakXe KakK UM CO ClIeUuMaJjibHEM oneparTopoM IN, wmnm B npenjnoxeHun WHERE
unu B npenjoxeHmm HAVING BHemHero =3amnpoca.

B crnepyrommx r©jaasax, Mel OyneMm pas3padbaTelBaTh nonsanpoce. CHaudalsa B
Tnase 11, Mo oBCcymuM OpyTOM BUI IIOO3alpoca, KOTOPHIM BHIIOJHSETCS OT-—
OeJIbHO IJIg KaXIOOM CTPOKM TaOJMLBl BEIBBEIBAEMOM BO BHEIHEM 3alpoce. 3aTeM,
B I'maBe 12 m 13, MH NpPEeACTaBMM BaC HECKOJIBKMM CIELMaJIbHEIM OllepaTopaMm
KOTOpEE QYHKUMOHMPYIOT Ha BCexX [Noms3alpocax, Kak »To pmejlaeT IN, 3a UCK-
JIOUEHMEM KOI'Ila 3STM OIIepaTOPEl MOT'YT MCIIOJIBE30BaTbCA TOJIBKO B nog3arnpo—
cax.

khkkAkkkhkkkkhkkhkkkkkKhk*k PABOTA C SQL kAKhkkAkkkhkkkkhk Kk kK k%

1. HanuummTe 3amnpoc, KOTOPBII OB MCIOJB30BaJl NOA3aNPOC NOJiS [IOJIyUYeHMUs
BCeX MNOPSAOKOB IJisd Bakas3umka ¢ mMeHeM Cisneros. [IpennojyioxyM, YTO BH
He BHaeTe HOMepa D3TOI'0 3akas3uMka, yKas3belBaeMoI'0 B IIOJle cnum.

2. HanmmmTe 3amnpoC KOTOPHII BHBEJ OH MMEHA M OLEHKM BCEX 3aKa3UMKOB KO-
TOPEIE MMEKNT YyCPEINHEHEE MNOPSIKM.

3. HanummTe 3amnpoc KOTOPEM OB BEOpas ofuyl CyMMy BCeX NIpMoDpeTeHMuM B
nopsamkax IJig  KaxIoI'o NpoxaBlia, Yy KOTOPOI'O 3Ta ofmas cyMmMma OoJiblie
yeM CcyMMa HamOOoJbIIeTro Nopslka B Tabiuie.

( CMm. [IpunoxeHme A OJsg OTBETOB. )

11. COOTHECEHHHE IIOI3AIIPOCH.

B OTOM ITJIABE, MH IPEINCTABMM BAC TUIIY nomszampoca O KOTOPOM ME He TO-
Bopuiu B I'maBe 10 - NIOCBAWEHHOM COOTHECEHHOMY MNOI3alNpocy. Bl y3HaeTe
KaK MCIOJIE30BATh COOTHECEHHEE I[IOO3alpOCH B MNPedJIOXeHMAX 3anpocos WHERE
n HAVING. CxoncTea M pasauMumsa MexXIy COOTHECEHHBIMM [oA3anpocaMu U OOb-—
eIMHeHUAMM OynyT oOCyXOaTbCA najiee, ¥ BEH CMOXeTe IOBHCUTL Balle 3HaHUEe
IICEBIOHMMOB U NPePUKCOB MMEHM TabJmMipel — KOI'IAa OHM HeOOXOOMMEI M Kak UX
MCIIOJIE30BATE .

KAK COOPMUPOBATH
========= COOTHECEHHH} I[IOJ3ANPOC ===========

Korpma BEI McHnoJp3yeTe nons3anpoce B SQL, BBl MOXeTe o0paTUTHLCHS K BHYT-—
PEHHEMY 3anpocy Tabimuiel B NPEenjiOXeHMM BHEWHeT O 3amnpoca FROM , chopmm—
pPOBaB — COOTHECEHHEM Non3anpoc. Korzma BH OejlaeTe 5TO, [ION3alpOC BHIIOJI—
HSeTCs HEeOIHOKPAaTHO, II0 OIHOMY pa3y OJig KaxXIOoM CTPOkM TabJMLIEl OCHOBHO-
ro Banpoca. COOTHECEHHBM NOO3alpoC — OOMH M3 OOJIBLIOTO KOJMUeCTBa TOH-—
KMX TIOHATMM B SQL M3-3a CJIOXHOCTM B €TI0 OlleHKe. Ecam BEH CcyMeeTe OBJla-—
OeTb MM, BE HalZeTe YTO OH OUYEeHb MOIHBM, [IOTOMYy YTO MOXET BEHIIOJHSATH
CJIOXHEIE (i)yHKLLMM C IIOMOIIBI OYWEeHBb JIaKOHMYHBIX yKaSaHMﬁ.

Hanpumep, mMeeTcsa OIMH CIOCODO HaMTKM BCeX 3aKasuMKOB B NOpAIKax Ha
3-e OxTabps ( BHBOI IOKa3kBaeTCcs B PucyHke 11.1 ):



SELECT *
FROM Customers outer
WHERE 10/03/1990 IN
( SELECT odate
FROM Orders inner
WHERE outer.cnum = inner.cnum ) ;

KAK PABOTAET COOTHECEHHHM MOI3AIIPOC

B BHIIEYIIOMSAHYTOM IpUMEpPE, "puyTpenuuit" (inner) wu "BHemHun" (outer),
3TO IICEBIOOHMMEI, nomoBbHO oBCyxneHHeM B I'ytaBe 9. Mol BeIOpasiM 2TM MMeEHAa
nns  BGoJsibmey SCHOCTM; OHM OTCHJIAIT K SBHAUEHMSM BHYTPEHHUX M BHEMHUX
3alpoOCOB, COOTBEeTCTBeHHO. TaK Kak 3HaudeHMe B I[I0JIe Cnum BHEUWHeI'O 3allpo-
ca MeHseTCs, BHYTPEeHHUM 3alpoC HOOJIKEH BHIIOJHATLCS OTHEJIbHO OJIS KaxXIoM
CTPOKM BHEWHEeTIo 3anpoca. CTpoka BHEUWHEeTO 3anpoca OJa KOTOPOI'O BHYTPEH-—

SQL Execution Log ============

\ \
| SELECT * \
| FROM Customers outer

| WHERE 10/03/1990 IN \
| (SELECT odate

| FROM Orders inner

| WHERE outer.cnum = inner.cnum);

\ \
\ \
\ \
\ \
\ \
\ \
\ \

cnum cname city rating snum
2001 Hoffman London 100 1001
2003 Liu San Jose 200 1002
2008 Cisneros San Jose 300 1007
2007 Pereira Rome 100 1004

Pucynox 11.1: McrHnonbz30BaHMEe COOTHECEHHOTO IoI3alpoca

HUM 3aripoc KaXIbIv ras fynetT BEITIOJIHEH, Ha3blBaeTCAd - TeKyU.[eﬁ CTpO-—
KOM—KaHIMOATOM. CiiemoBaTesibHO, nmpouenypa OLIEHKM BBINTOJIHAEMOM COOTHEeCEeH-—
HEBEIM II1O0IO3arpocoM — 3STO:

1. Bei®paTb CTPOKY M3 TabJaMLBE MMeHOBAHHOM B BHeNHeM 3alpoce. 39To OynerT
TeKyllas CTPpOKa-KaHAOMAAT.

2. COXpaHMTBb BHAUEHMA M3 BTOM CTPOKM-KaHIMIATa B NCEBIOHMME C MMEHEM B
npenjnoxeHmn FROM BHemHeTro 3amnpoca.

3. BHIIOJHUTH ronms3amnpoc. Bespge, rme nceBIOHMM IAaHHBIM IOJIS BHEIMHEI'O 3all-
poca HauzmeH ( B »ToM cjydae "BHewHMM" ), MCHOJIB30BATH 3HAUEHUE IJid
TeKylleM CTPOKM-KaHAOMIAaTa. JICHOJNb30BaHME 3BHAUEHMS M3 CTPOKM-KaHOMIA-
Ta BHEWHEIO 3anNpoca B NOA3AaNpOoCce HAa3bBBaeTCsa — BHEHHEM CCEHJIKOM.

4. OLeHMTH HNpPeIMKaT BHEUWHEIO 3aNpoca Ha OCHOBEe pes3yJbTaTOoB HO43amnpoca
BEIIOJIHAeMOTO B mare 3. OH omnpenenseTb — BHOMpPaAeTCs JM CTPOKa-KaHOM-
oaT nJjd BEBOIA.

5. IloBTOPMTE HOpOLenypy IOJA Clelyllel CTPOKM-KaHIMIaTa Tabjuiel, M Tak
Imajlee [OKa BCe CTPOKM Tabmnulipl He OyOyT [NPOBEPEHEH.

B BhEyNOMSAHYTOM npuMepe, SQL OCYWECTBJSET CJemylllyld MNPOoLelypy :

1. On BeHIOMpPaeT cTpoky Hoffman m3 Tabnamuel 3aka3dMKOB.



2. CoxpaHsgeT 5Ty CTPOKY KaK TeKyllyld CTPOKYy—-KaHIMIAT I[10I I[ICEeBIOHMMOM —

"BHemHMM" .

3. BaTeM OH BHIIOJIHAET OH3anpoc. Illom3anpoc NpocCMaTpuBaeT BCO Tadauily
[lopsankoB YUTOOHE HAWTM CTPOKM T'Ie BHAaUeHMe Ccnum IoJIe — TaKoe Xe Kak
3HaueHMe outer.cnum, KOTOpPOE B HacTosmee BpeMsa paBHo 2001, - noJje

cnum cTpokm Hoffmana. 3aTeM OH mM3BJekaeT mnoje odate M3 KaxImoM CTPO-
k1 Tadbauuel [IOpsAIKOB IJIS KOTOPOM 3TO BEPHO, U QopMuUPyeT HabOp 3Hade-
HUM nojysa odate.

4. TlonmyumB Habop BCex 3HaueHuM noJss odate, nmmg noysg cnum = 2001, oH
IpOBEPSEeT NpelMKaT OCHOBHOT'O 3alpoca 4YTOOHE BMIETH MMEEeTCHd JIM 33Haue-—
Hre Ha 3 OkTsabps B »ToM Habope. Eciam »T0 Tak(a 3TO Tak), TO OH BHI-

bupaer crpoky Hoffmana nma BEBOHA ee M3 OCHOBHOI'O 3alpoca.

5. OH mnoBTOpsgeT BCHO MNPOLENypy, MCIOJNL3ys CTpoky Giovanni xak cTpo-
Ky-KaHIMIaTa, M BaTeM COXPaHAeT [NOBTOPHO IOKa KaxIdas CTpoKa TabJMLbl
3akal34MKOB He OyHeT NpOoBepeHa.

Kax BH MOXeTe BMIOETH, BHUMCJEHUS KOTOPEE SQL BHIOJHSAET C IIOMOILIO
5TUX MPOCTHIX MHCTPYKLMM — B3TO IIOJIHBEM KOMIIJIEKC. KOHEUHO, BH MOTJIM OB
pemmMTs Ty Xe camMyn OpoBJjieMy MCHONb3ys oObeIMHEeHMue, clenywomero Buma (

BEIBOZ IIJIA 2TOI'O 3allpOCa IIOKa3kBaeTcd B PucyHke 11.2 ) :

SELECT *
FROM Customers first, Orders second
WHERE first.cnum = second.cnum
AND second.odate = 10/03/1990;

ObpaTture BHUMaHMe uTOo Cisneros Owwl BEHIOPAH OBAXIBE, IO OINHOMY Paz3y IJisd
KaXIOoTo IOopsaOKa KOTOPHM OH MMeJl OJiS HaHHOM HaTel. Mel MOTJIM OB YyCTPaHUTH
5370 wmcnonpsysa SELECT DISTINCT emecto npocto SELECT. Ho sTO Heobsaza-
TEJNbHO B BapMaHTe nons3anpoca. Onepatop IN, MCHOOJNB3yeMEM B BapMaHTE
nomsanpoca, He OeJjlaeT HMKAKOTO pas3fiMuMsa MexXDOy 3HaueHMSAMM KOTOPBE BHOM-—
panTCca NOO3alpOoCOM OAOMH pPas M SBHAUYEeHMAMM KOTOPHIE BEOMPAKTCH HEOIOHOK-—
paTHO. CrneposatespHO DISTINCT HeobOazaTeleH.

SQL Execution Log ============

SELECT *

FROM Customers first, Orders second
WHERE first.cnum = second.cnum
(SELECT COUNT (*)

FROM Customers

WHERE snum = main.snum;

PucyHok 11. 2 Vcrioslb30BaHMe OObEeIMHEHMS BMECTO COOTHECEHHOTO
nomsarnpoca

[IpennoJjioXyM YTO MEl XOTKM BUIETH MMEHAa UM HOMepa BCeX MPOHNaBLOB KOTO-—
pele MMenT OoJjlee OINHOT'O 3akaszuuka. Clemyouyy 3alpoC BHEIIOJHUT 3TO  IJIS
Bac ( BHIBOI INOKa3uBaeTcsa B PucyHke 11.3 ):

SELECT snum, sname



FROM Salespeople main
WHERE 1 <
( SELECT COUNT (*)
FROM Customers
WHERE snum = main.snum );

ObpaTuTe BHUMMAaHMe 4UTO NpenjoxeHue FROM nomszamnpoca B 3TOM IIpUMEpe He
VCIIOJIb3YET IICEBIOOHMM. IIpM OTCYTCTBUM MMEHM Tabnamusl My npedmkca IICeB—
noHmMa, SQL MOxeT nJjid Hadajla [PMHATbH, 4YTO JioOoe II0JiIe BBIBOOAMUTCA M3 Tadb-
JIMLIBL C MMEHEeM yKas3aHHBM B HNpenjoxeHmu FROM Tekyumwero samnpoca. Ecnam noje

C 3TUM MMEHEeM OTCYTCTBYeT ( B HalleM CJiyyae — snum ) B Toy Tabiule, SQL
OyIeT NPOBEPATH BHEUHME 3alpOoChHl. JVIMEHHO NO3TOMYy, NpPpeduKC MMeHM TabJIMLE
OOBIYHO HEOOXOIMM B COOTHECEHHEBIX I[IOL3alpocax — IOJA OTMEHE 3TOI'0 IIPenno-—

JJOXeHMs . [ICeBIOHMMEI TakXe YacTO 3alpallMBalTCsa 4YTOOB HaBaThb BaM BO3MOX—
HOCTBb CCBJIATBCSA K TOM Xe caMoy Tabjulle BO BHYTPEHHEM M BHEIIHEM 3alpoce
fes kakoM-JMOO HEOIHOBHAUHOCTU.

SQL Execution Log ============

SELECT snum sname

FROM Salespeople main

WHERE 1 <

AND second.odate = 10/03/1990;

cnum cname city rating snum
2001 Hoffman London 100 1001
2003 Liu San Jose 200 1002
2008 Cisneros San Jose 300 1007
2007 Pereira Rome 100 1004

PucyHok 11.3: HaxoxmeHue NPOIaBLOB C MHOI'OUMCJIEHEMU 3akKa3UMKaMMU

VCIIOJIB3OBAHME COOTHECEHHBEIX IIOJ3AIIPOCOB
IJIA HAXOXIEHNA OIMBOK

VlHOTDa NOJIE3HO BEHIIOJHATE 3alpPOCH KOTOPEE pas3pab®oTaHE CIEeLUMaJIbHO Tak
yTOOB HAXOOUTH OUMOKM. 3ITO BCerzma BO3MOXHO Npu IJedeKTHOM MHbOpMaUUM
KOTOPYI0 MOXHO BBECTM B Bamy 0asy HOaHHBX, M, €CJM OHa BBeIeHa, OuBaeT
TPYyIOHO ee onpelesuTb. Clemyoummi 3alpoc He IOOJIKEH NPOM3BOIUTL HMKAKOI'O
BeIBOIAa. OH npocMmarTpupaeT Tabauuy [IopaOKOB WTOOB BMIETE COBIANAKLT JIMU
IOJIS SNuUm M Chum B KaxXZIO¥ CTpoke TabOiMUE 3akKasuMKOB M BEBOIUT KaxXIyio
CTPOKY I'Ileé 3TOI'0O COBIaneHMd HeT. JpyI'MMM CJIOBaMM, 3allpOC BHESACHHAET, TOT
N OpomaBel] KpeIoMTOoBaJl KaxIyl Npolaxy ( OH BOCIPMHMMAET IIOJIe chum, Kak
IIEPBUYHEM KJIOW TabamMue 3akas3duMKOB, KOTOPEM He OyIeT MMEeThb HMKAaKMX
OBOMHEIX 3Ha4YeHMUM B 3TOoM Tabiauue ).

SELECT *
FROM Orders main
WHERE NOT snum =
( SELECT snum
FROM Customers
WHERE cnum = main.cnum );

[Ipy MCHONB30BAHMM MEeXaHM3Ma CIPAaBOYHOM LEeJIOCTHOCTM ( OOCYyXIEHHOTO B
T'naBe 19 ), BH MOXeTe OBITb I'apaHTUPOBAHEl OT HEKOTOPHIX OMMOOK TakKoI'o



BUOA. OTOT MEXaHMU3M He BcCerma IOOCTYIIEH, XOTsa eI'0 MCIIOJIb30BaHME Xejla-—
TeJIbHO BO BCeX CJIydadaXx, anqu IIOMCK OHH/I@KI/I sanpoca OHMC&HHI:HZ BHIIE ,
MOXeT OBITH elle I10JIe3Hee.

CPABHEHME TABJIMIH C COBOW

Bel MOXeTe TaKXe MCHNOJIB30BaTh COOTHECEHHB NON3alpoC OCHOBAHHEIM Ha
TOM Xe caMoy Tabnuile UTO M OCHOBHOM 3ampoc. OTO IacT BaM BOSBMOXHOCTBb
M3BJIeUYTh OIlpeleJIeHHEe CJIOXHEEe (QOpPMHI NMpoMaBeldeHHOM MHbopMauum. Hanpu-
Mep, Mbl MOXEM HAaUTM BCe HOPAIKM CO SBHAYEHMAMM CyMM NPMOOPEeTEHMI  BEHIIE
CpemHero IJjigd MX 3akal3uMKOB ( BBEIBOI INOKaszsaH B PucyHke 11.4 ):

SELECT *
FROM Orders outer
WHERE amt >
( SELECT AVG amt
FROM Orders inter
WHERE inner.cnum = outer.cnum );

SQL Execution Log

\ \
| SELECT * \
| FROM Orders outer

| WHERE amt > \
| (SELECT AVG (amt)

| FROM Orders inner \
| WHERE inner.cnum = outer.cnum

\ \
\ \
\ \
\ \
\ \
\ \

onum amt odate cnum snum
3006 1098.19 10/03/1990 2008 1007
3010 1309.00 10/06/1990 2004 1002
3011 9891.88 10/06/1990 2006 1001

PucyHok 11.4: CooTHeceHMe TabJMLEl C CODOM

KoHeuHo, B HameM MaJIEHbKOMW TUIIOBOM Tabiumie, rToe OOJbMMCTBO 3aKaszuu-—
KOB MMEIT TOJIbKO OIMH I[OPANOK, OOJIBIMHCTBO SHAUYEHUM SABJISIOTCS OOHOBpPE-—
MEHHO CpeIHMMM M CJIeOOBATEJIbHO He BHOUpanTCcsda. JaBalTe BBeIeM KOMaHIY
IOIpyTuM cIocoBoM ( BEIBOA INOKasz3blBaeTCcsa B PucyHke 11.5 ):

SELECT *
FROM Orders outer
WHERE amt > =
( SELECT AVG (amt)
FROM Orders inner
WHERE inner.cnum = outer.cnum ) ;

SQL Execution Log

\ \
| SELECT * \
| FROM Orders outer

| WHERE amt > =

| (SELECT AVG (amt) \
| FROM Orders inner \



WHERE inner.cnum = outer.cnum);

\ \
\ \
\ onum amt odate cnum snum |
| mmmom mmmmoomo mmo—ooooo ooooo oo |
\ 3003 767.19 10/03/1990 2001 1001 |
\ 3002 1900.10 10/03/1990 2007 1004 |
\ 3005 5160.45 10/03/1990 2003 1002 |
\ 3006 1098.19 10/03/1990 2008 1007 |
\ 3009 1713.23 10/04/1990 2002 1003 |
\ 3010 1309.95 10/06/1990 2004 1002 |
| 3011 9891.88 10/06/1990 2006 1001 |
Pucynoxk 11.5: BrubepalnTcsa HOPAOKM KOTOPBEE > = CpenHeM CcyMMe Npuobpere-

HUM @OJI9 UMX BaKal34UMKOB.

Pasnuuye, KOHEYHO, B TOM, YTO PEJIAUMOHHHM OIepaTop OCHOBHOI'O IIpenm-—
KaTa BKJIOYAET 3BHAUEHMS KOTOPHE PABHAWTCHA cpenHeMy ( 4TO OOEYHO O3HAada—
€T UTO OHM - EeIVHCTBEHHE NOPSOKM IJisS MOaHHEIX 3aKa3uMKOB ) .

COOTHECEHHHE IIOI3AIIPOCH B IPEIJIOXEHUM HAVING

Taxkxe kak npenjoxeHme HAVING MoxeT OpaThb NOIO3alpOCH, OH MOXeT OpaThb
I COOTHECEHHEIE IIOHO3aNpoCH. Korza BH MCHOJb3yeTe COOTHECEHHEM NOIO3alpoc
B npenyioxeHur HAVING, BBl OOJIXKHBI OT'PAaHUUMBATE BHEIHME CCBUIKM K IIO3ULMAM
KOTOPEIE MOIJIM OBl HENOCPEeICTBEHHO MCIIOJIB30BATBCA B CaMOM IPenJIOXEeHUM
HAVING. Bel MOXeTe BCIOMHUTb M3 IJylaBbl 6 4UTO NpenjoxeHme HAVING moxeT
MCIIOJIb30BATE TOJIBKO arperaTHee QYHKLMM KOTOPEE yKa3aHBl B MX [IpPelJoxXe-—
Huy SELECT miaM noJsa MCHOJIB3yeMble B UX npenjoxeHuu GROUP BY. OHM gaBia-
I0TCH TOJIBKO BHEUWHMMM CCBIJIKAMM, KOTOPEE BEl MOXETEe nejlaTb. Bce 3TO HNOoTOo-
My, WYTO HNpeaukaT npenjoxeHusa HAVING oLeHMBaeTCHa OJIA KaXIOM IPYININE U3
BHEIHETO 3anpoca, a He OJ4 KaxXIoM CTpoku. ClemoBaTesibHO, Ion3alpoc Oy-—
IOeT BHIIOJHATHCS OIMH pas IJig KaxXIOM I'PYIIIL BEHBEINEHOM K3 BHEWHEI'O 3all—
poca, a He Ojisa KaxXIoM CTPOKM.

[IpeInoJIOXMM YTO BH XOTMUTE CYMMMPOBATH SBHAUYEHMS CyMM NPMOOPEeTEeHMN IO-—

KYIIOK U3 T&@J’H/JLU:I HOpF{,JZ[KOB, CrpynnmMpoBsas MX IO JaTam, yioaJjJlrB BCe IOaTel
rne Oul SUM He Ovul o KpanHeM Mepe Ha 2000.00 Bwuze MakcuMmaJibHOM ( MAX )
CYMMHI :

SELECT odate, SUM (amt)
FROM Orders a
GROUP BY odate
HAVING SUM (amt) >
( SELECT 2000.00 + MAX (amt)
FROM Orders b
WHERE a.odate = b.odate );

[logzanpoc BHUMCIISET 3HaueHue MAX 1Jjid BCexX CTPOK C TOM Xe CaMO¥ HOaTou
UTO U y TeKylleM arperaTHOM I'PYIIIE OCHOBHOI'O 3alpoca. JTO IOJIXKHO OBTH
BEIIIOJIHEHO, Kak M paHee, C ucHouyib30BaHueM NpenjoxeHusa WHERE. Cam non-
3a0poC HEe IOOJIKEH MCIOJb30BaTh nNpenyoxeHmsa GROUP BY mynm HAVING.

COOTHECEHHHE IIOJ3AIIPOCH ¥ OBBEIVMHEHNA

Kax BEl ¥ MOIJIM MNPEONOJIOXKMUTH, COOTHECEHHBE I[OA3aNpPOCH IO NPpMpOoIe
ONM3KM K OObeIMHEHMAM — OHM oOfa BKJIOYAKNT NPOBEPKY KaXIOM CTPOKM ONHOM



TabJIMLEL C KaxXIOM CTPOKOM IOpyIToM ( MM NCEBOOHMMOM M3 TOM Xe ) TabOJaMLH.
Bel HaMpmeTe 4YTO OOJIBUWMHCTBO Ollepaluuy KOTOPble MOTYT BHIIOJHATBCS C  ONOHUM
U3 HUX OyOyT Takxe paboTaTe M C IPYyIUM.

OOHaAKO MMeeTCs pasjiMuMe B NPUKJIAIHOM IpoTrpaMMe MexXIy HUMM, TakKoe Kak
BHIIEYIIOMAHYyTas NOTPeBbHOCTL B McHoJb30BaHuM DISTINCT c obbeaMHEHUEM U
ero Heobd3aTeJIbHOCTE C NOA3AalpOoCOM. JVIMEnTCHd TaKXEe HEKOTOPHE BeuyM KOTO-
PEE KaxIEM MOXeT IejlaTb Tak, Kak 2TOI'O He MOXeT Ipyrou. Illomsanpoctl,
HalpyuMep, MOI'YT MCIOJIB30BATh arperaTHyiow QyHKUMIO B IpenukKaTe, IOejiad
BOBMOXHBEIM  BEHIIOJIHEHME OIllepaluMy Tulla HaleI'o MNPenbnyllero nIpuMepa B KOTO-—
POM MBI M3BJIEKJIM [NOPANKM YyCPEeOHEHHBIe IJid MX 3aKasuukob. OObernmHeHMsa, C
OPpYyTOM CTOPOHBE, MOT'YT BEBOIMUTL CTPOKM M3 ODEeMX CpaBHMBAEMEX Tabiaul, B
TO BpeMsa Kak BHIBOJX [IOIO3alpPOCOB MCIOJb3YyeTCHd TOJIbKO B NpelukKaTax BHel-—
HKX 3anpocos. Kak npaswuiio, ¢opMa 3anpoca KoTopas KaxeTcsa Hambojiee MH-
TYUTUBHOM OyIeT BEPOSTHO JIydllell B MCIIOJb30BaHMM, HO IPM STOM XOPOUWO OH
3HATh 060e TexXHUKM IOJI8 TexX CUTyauuy KoI'na Ta WM MHasg MOT'yT He pabo-
TaTh .

PE3IOME

Bel MOXeTe NO3OpPaBJAThE cebda C OBJIaIeHMeM OOJIbIIOTO KyCcKa M3 paccMOoTpe-—
HBIX NOHATUM B SQL - COOTHECEHHOTO IoAs3anpoca. Be BMIEeNIM KakK COOTHECEH-—
HBIY [OIN3AaNpOoC CBA3aH C oObeIMHEeHMEe, a TaKxe, KaK Kak e€I'0 MOXHO MCIIOJb-—
30BaTh C arperaTHbEMM QYHKUMAMM M B HpeljioxeHur HAVING. B ofmeM, BH Te-
[Iepb y3HaJM BCEe TUIE [IOO3alPOCOB IIOJIHOCTHI.

Cremymomuii mwar - ONMCaHMe HEeKOTOPHX SQL cHelMaJibHEIX oIepaTopoB. OHU
OepyT NOO3alpPOCH KaK apIr'yMeHTH, KakK 2T0 znejlaeT IN, HO B oTaumume ot IN,
OHMY MOTYT MCIOJIb30BATHCH TOJIBKO B MNoA3amnpocax. I[IepBeM M3 UX, IpencTaB-—
JIeHHEM B I'ytaBe 12, - HaswpBaeTca EXISTS.

AKhkkkkhkkkkhkkhkhk kK kK% PABOTA C SQL khkkkkhkkkkkkKhkKkk*

1. Hanmmmre xoMaHny SELECT mMCHnosb3yKUYyIO COOTHECEHHBM [I0I43alpoc, KOTO—
pasa BeIOepeT MMeHa M HOMepa BCexX 3aKas4uMKOB C MaKCHMMAJIbHBEIMM IOJI8 UX
TOpPOOOB OLI€HKaMM.

2. HanmmmTe nBa 3amnpoca KOTOPHE BHOEPYT BCEX MNPOIABLOB ( IO MX MMEHU U
HOMEPY ) KOTOPHE B CBOMX I'OPOHaxX MMEKT 3aKa3UMKOB KOTOPBEIX OHM He
obcyiyxuBanT. OOMH 3alpoC - C UCIOJb30BaHMEM OObeIMHEHMS U OOMH — C

COOTHECEeHHHM [oaszanpocoM. KoTopoe u3 pemeHusr Oymer Gojiee MBSUHBEM?

( Mlomckaska: OOMH M3 CIOCOOOM 3TO CHOeJlaTb, COCTOUT B TOM, UYTOOB Ha-—
XOOMTL BCEX B3aKaslsuUMKOB He OOCIYyXMBAEMBIX IaHHBEIM MPOINABLOM UM ONpeme-—
JUTH, HAXOOUTCsS JIM KaxIBM M3 HMX B TOpoIe IpomaBla. )

( Cm. IpunoxeHue A 1Ojig OTBETOB. )

12. NCIOJIb30OBAHME OIEPATOPA EXISTS.

TENEPH, KOT'IA BH XOPOWO O3HAKOMJIEHE C IOI3AIPOCAMM, MBI MOXEM TOBO-
PUTE O HEKOTOPHIX CIELMAaJIbHBEIX OllepaTopaxXx KOTOPEEe Bcerna O0epyT NOIO3alpo-—
CEHl KaK apTyMeHTHl. Bbl y3HaeTe O IIepPBOM U3 MX B 3TOoM T©JyaBe. OcTajibHBE
OyoyT ONMCAH B CJllegyplel IJjaBe.

Onepatop EXISTS mcnojap3yeTcsa YTOOE yKasaThb IpenmukKaTy, - IIPOM3BOIUTH
JIM [NOA3alpOoCy BHBOI MJIM HEeT. B 3ToOM IJjlaBe, BH y3HaeTe KakK MCIOJb30BaTh
5TOT ONEPaTOp CO CTAHOAPTHEMM M ( OOBIYHO ) COOTHECEHHBMM IIOA3ANPOCaMM.
Mel OymeM Takxe OOCyXIaThb ClelMalibHbEE PAaCMBIJIEHMSA KOTOPEE MNepelayT B
TPy kKOTZa B OyOeTe MCHOJIbE30BAaTh 3TOT ONepaTop Kak OTHOCUTEJIBHEIML ar-—
peraTr, Kkak nycrtom ykasarenb NULL, m xak onepaTop Byna. KpomMe TOTO, BEI
MOXETEe IOBEICUMTH Ball NPOPECCHMOHAJIBHBEIN YPOBEHB OTHOCUTEJIBHO MON3alpoCOB



nuccienysa mux B 0OOJjiee CJIOXHBIX IIPMKJIQOHEIX IPOTpaMMax 4eM Te KOTOPHE Ml
BMOENM OO CHUX IOp.

———————=== KAK PABOTAET EXISTS? ==========

EXISTS - »TO oOmnepaTop, KOTOPHIM NPOM3BOIOMUT BEPHOE WUJIM HEBEPHOE 3Haue-
HMe, IpyTuMM CJOBaMM, BeHpaxeHue Byma ( cm. I'mary 4 myisa of630pa 3TOTO
TepMMHa ). OTO O3HadaeT 4YTO OH MOXeT pafoTaTe aBTOHOMHO B HpeaukKaTe

MM B KOMOMHaUUM C IOPYTMMM BEPAaXeHMAMM ByJis MCIOJb3youMMM ByJeBE ore-—
paTopel AND, OR, m NOT. OH OepeT nom3anpoC kKakK apr'yMeHT M OLEeHMBAeT €I0
Kak BEPHBM €CJM TOT IIPOM3BOOUT JIOOOM BEBOI MJIM KakK HEBEPHBIM €CJM TOT
He QOejlaeT 3TOro. OTMM OH OTJAMYUAEeTCs OT OPYyIMX OIepaTopOoB NpeIluKaTa, B
KOTOPEIX1l OH He MOXeT OHTb HeM3BEeCTHHM. HamnpuMmep, Mbl MOXEM PEWUTbL, WU3B-—
JlekaTb JIM HaM HEKOTOPHE IaHHEE M3 Tabnauipl 3akasz3uMKOB €CJIM, WM TOJIbKO
ecnu, OIMH uau OoJjlee 3akas34uMKOB B B3TOM Tabiamule HaxozmaTcsacsa B San Jose
( BEIBOI IJIS B3TOT'O 3allpoca IokaseHBaeTcsa B PucyHke 12.1 ):

SELECT cnum, cname, city
FROM Customers
WHERE EXISTS
( SELECT *
FROM Customers
WHERE city = " San Jose' );

BHyTpeHHM) 3anpoC BHOMpAaeT BCe IaHHBEe IJId BCexX 3akasuMKoB B San Jo-
se. Oneparop EXISTS BO BHeWHeEM IIpeaMKaTe OTMedaeT, YTO HEKOTOPBIM BHEBOI
OBl NPOM3BEIEH I10O3alpoCOM, U IIOCKOJIbKY BepPaxeHre EXISTS ObBIO NOJIHBEM
npelIukKaToM, IejlaeT NpelukaT BepHBM. llon3anpoc( He COOTHECEeHHHM ) OblI
BBIIIOJIHEH TOJIBKO OIMH pas IJid BCEI'O BHEUHEeIO 3anpoca, " CJlenoBaTeJIbHO,

SQL Execution Log ============

SELECT snum, sname, city
FROM Customers
WHERE EXISTS

\ \
\ \
\ \
\ \
| (SELECT * \
| FROM Customers \
| WHERE city = 'San Jose');

\ \
| cnum cname city

| - = === \
| 2001 Hoffman London

| 2002 Giovanni Rome

\ 2003 Liu San Jose

\ 2004 Grass Berlin

| 2006 Clemens London

\ 2008 Cisneros San Jose

\ 2007 Pereira Rome

PucyHok 12.1 Mcnomnb3oBaHMe omneparopa EXISTS

yMeeT OIHO BHaudeHre BO Bcex ciaydaax. l[losromy EXISTS, xoI'ma MCIOJNIBE3yeT-—
Ccd 2TUM CIOCODOOM, IeJjlaeT NpelMKaT BEPHBIM MM HEBEPHBIM IJIS BCEX CTPOK
cpaszy, YTO 3TO He TaK yX I[IOJIe3HO IJid M3BJIeUEHUS OlpelelJIeHHOV MuHbopMa-—
JARZ1ZIR



BEIBEOP CTOJIBIOB C ITIOMOHNIBK EXISTS

B BHIIEyIOMAHYTOM IIpMMEpPE, EXISTS mojiokeH OBITH YyCTAQHOBJIEH TakK UYTOOH
JeTkOo BHOpPaTh OIOMH CcToJibel, BMECTO TOrI'O, UYTOOB BEOMPATH BCE CTOJIOLEL
NCIHOJIb3ysa B BHOOpPe 3Besny( SELECT *) B 3TOM COCTOMT €I'0 OTJMUKe OT
nomsanpoca KOTOPHM ( kak BE BuIeJM paHee B I'staBe 10 mMor BHIOPATh TOJIBKO
omuH crosben ) . OOHaAKO, B IIPMHLMIIE OH MaJIoO OTJMUYAETCsS IIpM BHOOpPE
EXISTS cTosbuoB, MM KOI'La BHOMpPAKTCA BCE CTOJIOLB, [IOTOMY YTO OH IIPOC-—
TO 3aMedaeT -— BHIIOJIHAETCH WMJIM HEeT BBIBOI M3 [IOnO3alpoca — a He MCIOJb3y-

€T BEIBEJIESHHBIE 3Ha4YeHMA.

VCIIOJIB3OBAHME EXISTS C COOTHECEHHEMM I[NOI3AIPOCAMU

B cooTHeceHHOM mnonsanpoce, npenjoxeHme EXISTS oLeHMBaeTCcda OTHOEJIBHO
OJI KaXOoM CTPOKM TabOJaMLE MMA KOTOPOM yKasaHO BO BHEUIHEM 3anNpoce, Todu-
HO TaKXe KaK U OpyTue OlepaTopH NpenrkKaTa, Kor'ga Bh MCIOJb3yeTe COOT-—
HECEeHHE IOoIO3anpoc. 39TO JaeT BO3MOXHOCTb MCIOJNb30BaThk EXISTS kak Bep-
HBIMI [PEeOMKAaT, KOTOPHIM TeHEepMPYyeT pasJIMYHble OTBETH IOJIA KaxXIOM CTPOKU
TaOJIMUE yKasaHHOM B OCHOBHOM 3amnpoce. CilemoBaTelbHO uHbGOpMaumMsa U3
BHYTPEHHEeIr'o 3alpoca, OyHOeT COXpaHeHa, eCJM BhHBeIeHa HENOCPeICTBEHHO,
korza BB Mcnoyp3yeTe EXISTS TakuMm crnocoboM. HamnpuMmep, Mel MOXEM BBIBECTU
IIpoOgaBLOB KOTOPEIE MEeKT MHOT'OUYMCJIEHEIX 3aKa3UuMKOB ( BEIBOIO IOJI STOTIO
3amnpoca IokaseBaeTcsa B PucyHke 12.2 ):

SELECT DISTINCT snum
FROM Customers outer
WHERE EXISTS

( SELECT *
FROM Customers inner
WHERE inner.snum = outer.snum

AND inner.cnum < > outer.cnum ) ;

SQL Execution Log ============

SELECT DISTINCT cnum
FROM Customers outer
WHERE EXISTS

(SELECT *
FROM Customers inner
WHERE inner.snum = outer.snum

AND inner.cnum < > outer.cnum) ;

PucyHok 12. 2: VcnomnbrzoBaHue EXISTS C COOTHECEHHEM I10I3allPOCOM

IJ1s KaxIOo¥ CTPOKM-KaHAMIATa BHEWHEeTO 3amnpoca ( IpeacTaBdolei B3akas-—
4upKa [NPOBEPAEMOT'O B HACTOMllee BpPeMs ), BHYTPEHHMM 3alpoC HaxXOOUT CTPO-—
KM KOTOPEIE COBIIAHAT CO SBHAUEHMEM IIOJig snum ( KOTOpoe MMeJ NpomabBel ),
HO He CO 3BHadeHMeM [OoJig chum ( COTBETCTBYWOUEIO OPYIMM 3akKa3uuKaM ) .
Ecau JsobOble Takue CTPOKM Haﬁ):[eHbI BHYTPEHHMM 3alpocoM, 35TO O3HadvaeT, 4YTOo
MMEKTCA IOIBa PA3HBIX 3aKa3urkKa O@Cﬂy?KMBaeMbIX TEKyIMM IIpoIoaBIliOM ( TO—€CTb



OPOHOAaBLOM 3aKas3uMKa B TeKyllel CTPpOKe-KaHIOMIaTa M3 BHEUWHeI'o 3anpoca ).
[IpenukaTr EXISTS mos3ToMy BepeH IJig TeKylleM CTPOKM, M HOMep NponaBlia 10—
Ja (snum) TabiMUE yKasaHHOM BO BHEWHeM 3anpoce OyIeT BhBeIeHO. Ecuwu
oeur DISTINCT He ykaszsaH, KaxIbll M3 3TUX OIPONaBLOB OymeT BEHOpaH OIOMUH pas
OJIS KaxOoI'o 3akasuMKa K KOTOPOMY OH Has3HAa4YeH.

KOMBMHAIVIA M3 EXISTS U OBBEIVMHEHUA

OnmHakoO mOJid Hac MOXeT OBITh IIOJIe3Hee BEBeCTM OoJiblle MHOoOpMaLuM OO0 3TUX
opoIaBllax a He TOJbKO MX HOMepa. Ml MOXeM cHeJjlaTb 2TO OOBeIMHUB Tabjim-—
oy 3aka3uMkoB C Tabiauuen IllpomaBuoOB ( BEBOI IJig 3alpoca I[IOKa3EBaeTCs B
Pucynke 12.3 ):

SELECT DISTINCT first.snum, sname, first.city
FROM Salespeople first, Customers second
WHERE EXISTS

( SELECT *
FROM Customers third
WHERE second.snum = third.snum
AND second.cnum < > third.cnum )
AND first.snum = second.snum;

SQL Execution Log ============

\ \
| SELECT DISTINCT first.snum, sname, first.city |
| FROM Salespeople first, Customers second |
| WHERE EXISTS

| (SELECT * \
| FROM Customers third

| WHERE second.snum = third.snum

| AND second.cnum < > third.cnum)

| AND first.snum = second.snum;

\ \
\ \
\ \
\ \
\ \

cnum cname city
1001 Peel London
1002 Serres San Jose

PucyHok 12.3: KomBuHaumsa EXISTS ¢ oBbelMHeHMUEM

BHYTPEeHHUIM 3anpoc 3OeCb — KakK M B I[penuHnylieM BapMaHTe, baxTHUuecKu
coobmaer, UTO INCEBOOHUM OBUI M3MEHeH. BHemHUuM 3anpoc — 3TO0 OObeIMHEHUE
Tabnuuel [IpomaBLOB C Tabauiel 3akasuuMKOB, HaIoZoOUM TOI'O UTO ME BUIEJMU
npexne. HoBoe mnpemjioxeHME OCHOBHOTO npenmkaTa ( AND first.snum = se-
cond.snum ) €CTeCTBEHHO OLIEHMBAETCS Ha TOM Xe& CaMOM YyPOBHE UTO U Ipen-
JoxeHre EXISTS. 3T0 - OYHKUMOHAJIBHEM OpelIMKaT CcaMoIr'o OObenMHEeHUd,
CpaBHMBaOIMY IBe TabJMlE M3 BHEWHEeI'O 3alpoca B TepMMHAX I10JIS shum, KO-
TOpOEe 4ABJIAITCSA OJid HUX obmmMm. UM3-3a Byjnera onepatopa AND, oba ycJjaoBuA
OCHOBHOT'O IpelMKaTa IOJDKHEI OBITh BEPHBE B NOPAAKE IJII BEPHOTO IIpenukaTa.
ClenmoBaTeJIbHO, PpPe3yJbTaTH [IOO3allpoca MMEeT CMBICJI TOJIBKO B TeX Clydasax
KOoTr'ma BTOpas YacThb 3alpoca BepHa, a oObeIdMHEeHMe —  BHIIOJHAEeMO. TakuMm
obpas3oM KOMOMHaUMa OOBeIMHEHMA M IIoh3alpoca MOXeT CTaTb OUeHb MOIUIHBM
crnocoboM OOpab®OoOTKM IAaHHBIX.



VCIIOJIE3OBAHNME NOT EXISTS

[Ipeneloymnl NpMUMep najl NOHATb uTo EXISTS MoxeT paboTaTb B  KOMOMHALMM
Cc omneparopamm bymna. Koneuno, TO YUTO HABJISETCS CaMbIM IPOCTEIM CIOCOOOM
OJIS MCHIOJIB30BaHMS M BEPOSTHO HamboJjiee 4JacTo MuchnoJsib3yerca ¢ EXISTS -
570 onepatop NOT. OOMH M3 CIHOCOOOB KOTOPEIM MEI MOTJIM OB HaWTM BCeX IIPO-—
OAaBLOB TOJIBKO C OIHMM 3aKa34uMKOM OyHmeT COCTOATb B TOM, UYTOOHE MHBEPTU-
pPoOBaTh Hall Npelpnyumy npmuMmep. ( BEBOO OJIA 3TOTO 3anpoca IIOKa3HBaeTCA B
Pucyhnke 12.4:)

SELECT DISTINCT snum
FROM Customers outer
WHERE NOT EXISTS
( SELECT *
FROM Customers inner
WHERE inner.snum = outer.snum
AND inner.cnum < > outer.cnum );

EXISTS U ATPET'ATH

OnHa Beump koTOpyl EXISTS He MOXeT cmejylaTh - B3ATh QyHKLUMIO arperarta B
nomszanpoce. OTO MMeeT 3HaudeHue. Ecam QyHKUMA arperaTa HaAxXOOUT  JIOOBE
CTPpOKM IJia onepaumy ¢ HuMM, EXISTS BepeH, He B3upas Ha TO, YTO BTO -
3Ha-| YeHMe OQYHKUMM ; €CJM Xe arperaTHas QyHKUMS HEe HaXOOUT HUKAKUX
cTpok, EXISTS HenpaBuMJIEH.

SQL Execution Log ============

\ \
| SELECT DISTINCT snum

| FROM Salespeople outer

| WHERE NOT EXISTS \
| (SELECT * \
| FROM Customers inner

| WHERE inner.snum = outer.snum

| AND inner.cnum < > outer.cnum);

\ \
\ \
\ \
\ \
\ \
\ \

PucyHok 12.4: Vcnomnb3o0oBaHme EXISTS c NOT

[lonelTKka MCHOJIB30BATh arperaTel ¢ EXISTS TakuMmM crnocobow, BEPOATHO II0-
KaxeT 4uTo npobJjieMa HEeBEePpHO pemajlaCb OT Hadajla OO KOHLA.

Koneuno, nopzamnpoc B npempmukarte EXISTS MoxeT TakXe MCIOJb30BAaTh OIOVH
unu 0OoJjlee U3 ero COOCTBEHHHX [NOA3alNpocoB. OHM MOTYT MMETH JI0OOM U3
Pa3JIMUYHEIX TUIIOB KOTOPBE MHEI BMIEAM ( MJIM KOTOPEM Mbl OyzmeM BumeTb ). Ta-
Kye I1onsaripocCel, " JIoObBIE Opyrme B HUX, IIO3BOJIAKT MCIIOJIB30BATH arperatTel,
€CHIY HEeT IOpyTOoM NPMUMHEL 10 KOTOPOM OHM He MOT'yT OBITb MCIOJIbE30BAHH.
Cremyomuil pasiell NPUBOIOUT 3TOMY IIPUMEP.

B soboM ciiydae, BE MOXETe IOJIydMTh TOT Xe CaMelM pe3yJibTaT 0OoJjiee Jier—
KO, BEHIOPABR IIOJIEe KOTOPOE BHEl MCIIOJB30BAJIM B arperaTHOM OyHKUUM, BMECTO



MCIIOJIb30BAaHMSA CcaMoM 3TOoM QyHKUMM. JpyT'MMM CJIOBaMM, npegukaTrT - EXISTS
(SELECT COUNT (DISTINCT sname) FROM Salespeople) - OymeT 3KBMBAJIEHTEH
- EXISTS (SELECT sname FROM Salespeople) KOTOpBDI OBUI IO3BOJIEH BEHIIE.

BOJIEE YIAUHHM IIPVMEP IIOI3ANPOCA

BO3MOXHEIE NPMKJIAOHBEIE MNPOTPAMME [10I3alPOCOB MOI'YT CTAHOBUTBHLCS MHOI'OK—
PaTHO BKJIAIBIBAEMEIMM. BE MOXeTe BKJAQAOHBATh MX IBa MIM DoJjiee B OAOMHOUHEBIM
3anpoc, ¥ Haxe OAMH BHYTPb Ipyroro. Tak Kak MOXHO pPacCMOTpPeTb HebOOoJib-—
WOV KYCOK dYTOOBl MOJIyYMTb BCIO KAapTMHY paboTaTe 2TOM KOMaHIH, BBl MOXeTe
BOCIIOJIL30BATLCHA CcIocoBboM B SQL, KOTOPBIM MOXET NIPUMHMMATL pPas3JIMUHBIE KO-
MaHIE 13 OOJIBIIMHCTBA OPYI'MX S3BIKOB.

ViMeeTcsa 3anpoC KOTOPEIM M3BJIEKAET CTPOKM BCEX MNPOIaBLOB KOTOPHE MMEIT
3aKa3uMKOBR C OoJiblle YyeM OIHMM TEeKYMM [HOPAOKOM. 3TO He 00sg3aTesJIbHO ca-
MOe IIPOCTOE pelleHMe 2TOoM NpobJeMbl, HO OHO MNpelHasHadeHO CKopee IoKa-
3aTh YJydlleHyl JIOTMKY SQL. BelBOO 3TOM MHOOPMALMM CBSL3EHBaAET BCe TPU Ha-—
I TUIIOBBEIX TaOJIMLIEL:

SELECT *
FROM Salespeople first
WHERE EXISTS
( SELECT *
FROM Customers second
WHERE first.snum = second.snum
AND 1 <
( SELECT COUNT (*)
FROM Orders
WHERE Orders.cnum =
second.cnum ));

BeIBON IJisS 3TOTO 3anpoca MokaswBaeTcsa B Pucyhnke 12.5.

SQL Execution Log ============

\ \
| FROM Salespeople first

| WHERE EXISTS

| (SELECT * \
| FROM Customers second

| WHERE first.snum = second.snum

| AND 1 < |
| (SELECT CONT (%) \
| FROM Orders

| WHERE Orders.cnum = second.cnum));

\ \
\ \
\ \
\ \
\ \
\ \

cnum cname city comm

1001 Peel London 0.17
1002 Serres San Jose 0.13
1007 Rifkin Barselona 0.15

PucyHok 12.5: lcnomnb3oBaume EXISTS C KOMIIJIEKCHBIM [I0OZ3aIPOCOM

Mer mMoruim OBl pas300paTh BEIUEYIIOMSHYTEM BalpoC IPMMEPHO Tak:

BepeMm kaxnyio CTPOKy Tabmnuubl [IpodaBLOB KakK CTPOKY-KaHAMIAT ( BHEMHUN



3anpocC ) ¥ BHIIOJIHAEM [IOO3ANPOCH. g KaxIoy CTPOKM-KaHAOMIATa U3 BHEl-
Hero 3amnpoca, 60epeM B COOTBETCTBME KaXIYylD CTPOKY M3 TabiaMuUE 3akasdu-—
KOB ( cpeIHMM 3amnpoc ). Ecam Tekylmas CTPOKa 3akKa3duMKOB He COBIazaeT C
Tekyley CcTpokoy npomaBua( T.e. ecam first.snum < > second.snum ), npe-
IOIVMKAT CpemOHeTro 3anpoca HenpaewuJleH. BcakuM pas, KOI'Za MBI HAXOIMM 3aKas3-—
uyKa B CpenHeM 3alpocCe KOTOPHM COBIaeT C NPOHOAaBLOM BO BHEIHEM 3alpoce,
MBI IOOJDKHBEI pacCMaTPpMBaTh CaM BHYTPEHHMM 3alpoc 4YTOOB ONpeneyUTh, OyIeT
JIM Hall CpenHUM NpelMKaT 3anpoca BepeH. BHYTPEeHHMN 3alpocC CUMTaeT UYMCIIO
NOPAOKOB TEKyMero 3akKasdumka ( M3 cpemgHero 3amnpoca ). Ecam 3TO dYMCIO
fonpumMy WeM 1, TpeOMKaT CPpemgHero 3alpoca BEePeH, U CTPOKM BHOMPAKTCA.
910 mejyaeTr EXISTS npelmukaT BHEUHEI'O 3alpoCa BEPHBM IJId TeKyllell CTPOKMU
opomaelia, M O3HAadaeT, dYTO II0 KpaMHEM Mepe OOMH M3 TeKylMxX 3aKasuMKOB
nponabslla MMeeT 0oJiee dWeM OIMH NOPSAHOK.

Ecnu 5TO He KaxXeTCcsa IOCTATOWHO NOHATHBIM IJiA BaC B B3TOM TOUKe pasbopa
npyMepa, He BOJHyMTeChb. CJIOXHOCTBE BTOTO IpMMEepa — XOopolla He3aBUCHMMO OT
TOT'O, KakK dYacTo OyneTe Bbl MCHONIB30BaTh €€ B HEJIOBOM cuTyauum. OCHOBHAaA
LeJib [IPMMEPOB TAaKOI'O TMIla COCTOMT B TOM, UWTOOE [IOKAa3aThb BaM HEKOTOPEE
BO3MOXHOCTM KOTOPBIE MOIT'YT OKas3aThbCsa B OaJjibHeMleM [OJIe3HHMM. Ilocjle pa-
OOTEl CO CJIOXKHBIMM CUTyalUMAMM HONOOHO 3TOM, MNPOCTHE 3alpOCH KOTOPBEE AB-—
JII0TCS HamboJiee YacTO MCIOOJNb3yeMelMM B SQL, nokaxyTcsa Bam sJeMeHTapHBI-
MM .

Kpome TOrO, DBTOT 3amnpoc, Oaxe eCciM OH KaxXeTcsa YNOOHBEM, HOOBOJIBHO M3-—
BUIIMCTEIM CIOCOD M3BJIeUeHMS MHOOpMaLUM M JejlaeT MHOIO paboTel. OH CBSSBH-
BaeT TpM Pas3HBIX TaOmaMLeE 4TOOB OaTk BaM 3Ty MHOOPMALMIO, a eCau TabJimil
Dosblle 4eM 3IJeChb yKa3aHo, OyOeT TPYOHO MNOJIYUYMTh €€ HAaNpAMyKn (XOTsa 3TO
HEe EeIOMHCTBEHHEM crnoco®, M He o06sa3aTesyibHO Jyummy crnocod® B SQL) . Bo3Mox-—
HO BaM HYXHO YBUIETb 3Ty MHQOPMALMIO OTHOCUTEJIBHO PETYJISAPHOM OCHOBH —
ecnimu, HalopuMep, Bbl MMeeTe NpeMui0 B KOHLE HeIeNM IJis Npohablia KOTOPEHI
IOJIy4YMJI MHOT'OUYMCJIEHEIE NOPAIKM OT OIOHOTO 3akKasuMKa. B sToM cilydae, OH
DoJrkeH OBI OBl BEIBECTM KOMAHAY, M COXPaHATB e€e YTOOH MCNOJIB30BaTh CHOBA
¥ CHOBa IO Mepe TOrI'0o KaK IOaHHHe OyIOyT MeHATbCcsA ( Jiydlle BCEro CHeJaThb
5TO C IOMOIBI NPeAcCTaBJIeHMsd, KOTOpoe Mel OyIeM NpoxoIuThb B I'saBe 20 ).

PE3IOME

EXISTS, xOTsa OH M KaXeTCHd NPOCTEHM, MOXeT OBITb OIHMM M3 CaMbIX HEIOo-—
HATHEX olepaTopoB SQL. OnHako, OH objaxaeT I'MOKOCTBI M MOWHOCTBIO. B
3TOM TJlaBe, BB BUIOEJM U OBJlanesM OOJIBIIMHCTBOM BO3MOXHOCTENM KOTOPHE
EXISTS maeT BaM. B pmajnbHemnmeM, Balle NOHMMAHME YJIYUIIeHOM JIOTMKM IOIO3all-—
poca pacuMpMUTCAa SHAUMTEJIBHO.

CrnempymomuM maroM OyneT OBJIaIeHMe TpeMfA OPYyTUMM CIelUMaJlIbHEIMM OllepaTo-—
paMu KOTOpPEle OepyT MNOA3ANPOCH KaK apI'yMeHTH, 5To - ANY, ALL, m SOME.
Kax Bel yBMIeTe B ['JytaBe 13, 3TO - ajlbTepHAaTUBHEE QOPMYJIMPOBKM HEKOTOPHIX
Belely KOTOPHE BB yXe MCIOJIB30BajiM, HO KOTOPEE B HEKOTOPHIX CJydasax, MO-
T'yT OKas3aTbCsa OoJjiee MNPEenNOdTUTEJIbHEMU.

khkkkhkkkkhkrkkhkkkkkk*k PAEOTA C SQL khkkkhkkkkhkrkkhkkkkkk*k

1. HanuumTe 3amnpoC KOTOPHM OB MCIOJb30Bajl omnepaTop EXISTS nOjsa m3BJede-
HMSA BCeX MNPOIaBLOB KOTOPHE MMeET 3akas3uMkob Cc oueHkoM 300.

2. Kak OB BH pemMIy NPEOHOYIYI OPpOoBJIeMy MCHONb3ys oObeIMHeHUue ?

3. Hanummre 3amnpoc MCHOJb3youmy onepaTop EXISTS xOTOpEDL BHOEPEeT BCEeX
IpOoNaBlIOB C 3akas3uMKaMM pasMelleHHBMM B MX I'opolaxX KOTOPHE MMM He
0BCITyXMBAKTCSH .

4. HanymmTe 3anpocC KOTOPBM M3BJekaJl Ob M3 TabjaMUE 3akas3uMKOB KaXIOoI'o
3aKasuMKa HasHAUEeHHOTO K NPONaBlly KOTOPEM B IaHHBEM MOMEHT MMEeT IO
KpaMHelM Mepe elle OIHOTIO 3aKas3uMka ( KpoMe 3akasuMKa KOTOPOI'O BEL BBI—
bepeTe ) c nopsankamMm B Tabmnuue Ilopankor ( momckaska: BTO MOXeT OBITb



IOXOXe Ha CTPYKTypy B IpUMepe C HallMM TPeX-yPOBHEBEIM I10I3alpOoCoM ) .

( Cm. IpujoxeHue A @Ojid OTBETOB. )

13. NCIOJIb30OBAHME OIIEPATOPOB ANY, ALL, ¥ SOME.

TEINEPL, KOT'IHA BH OBJIAIEJIM OIIEPATOPOM EXISTS, Bel y3HaeTe NpubImM3m-
TEJIbHO TPU CIEeLMaljIbHEIX OllepaTopa OPMEHTMPYEMEIX Ha I[IOIO3allpPOCH. (PaxTHU—
YyeCcKM, MMEKnTCS TOJbKO IOBa, Tak kKak ANY m SOME - omHO M TO Xe.) Ecau B
norMeTe paboTy STUX ONEepaTopOoB, BH OyIZeTe MNOHMMAThL BCE THUIE NOIA3aNpOo-—
COB IpelukKaTa MCHoJb3yeMelx B SQL . Kpome TOro, BH OyHeTe NpeICTaBJIEHH
Pas3JaMuHBEIM CclIoco0aM I'Oe IOaHHBM 3alpoC MOXeT OHTb CPOPMUMPOBAH MCIOJb3YS
Pas3aM4YHBIE TUIEL [IOO3alpPOCOB NpelrKaTa, M BH IOMMEeTe NpeMMylleCTBa U He-
OOCTATKM KaXIOOT'O M3 3TUX NOOXOILOB.

ANY, ALL, w SOME nHanoMmHaioT EXISTS KOTOPHIM BOCIPMHMMAET I[I0L3alpPOCH
KaK apr'yMEeHTE; OOHAKO OHUM oTiuduawnTcad oT EXISTS TeMm, UTO MCIOJIb3YKTCH
COBMECTHO C PEeJIALUMOHHEIMM OllepaTopaMM. B 3TOM OTHOWEHMM, OHM HAIIOMMHAKT
omnepatTop IN korzma TOT MCIOJNIB3yeTCHS C NoA3alpocaMmy; OHM OepyT BCe 3Ha-
4JeHusd BBIBEIEHHBIE [NON3alpOCOoM M OOpabaTHBamnT MX Kak MOOyjnab. OOHako, B
ornuuye oT IN, OHM MOTYT MCIOJIB30BATBHCHA TOJBKO C IOO3alpocaMu.

—_—e=e=e===== CHEHMAJ-HDHBIE OHE PATOPBI _—e—ee=e=e=e=====
ANY miam SOME

Onepatopsl SOME m ANY - B3amMMO3aMeHSeMBl Be3Oe UM TaM I'Ie Mbl MCIOJIb3YeEM
ANY, SOME byznmeT paboTaTb TOYHO Tak Xe. Pasjnuume B TEPMUHOJOIUM COCTOUT
B TOM UTOOH IIO3BOJUTH JIOISAM MCIOJBE30BaTh TOT TEPMMH KOTOPHEM HamboJee
OOHOBHaUeH. JTO MOXEeT CO3IaThk NpobjieMy; NOTOMYy YTO, KaK MBI 3TO YBUIMM,
Halla MHTYMLUMSA MOXET MHOT'IAa BBOIMUTL B 3abJiyXIeHUE.

ViMeeTCs HOBEIM CIOCOO HaxXOXIeHMA MNpoJaBlla C 3aKasuMkKaMM pa3MelleHHBIMU
B UX Topomax ( BBIBOI IJid 2TOI'0O 3alpoca IokKa3pBaeTcsa B PucyhHke 13.1 ):

SELECT *
FROM Salespeople
WHERE city = ANY
(SELECT city
FROM Customers ) ;

OnepaTtop ANY OepeT BCe 3HAUYEeHMsS BEBEIESHHEE [10IO3alpOCOM, ( mjg sTOTO
cJlydyass — ®TO BCe 3HaueHusa city B Tabimie 3aka3umMKoOB ), M OlLlEHMBaeT UuX
KaK BepHele ecnu Jiodou (ANY) 13 UX PaBHAETCHA SBHAUEHMI0 IopoJia TeKyllewn
CTPOKM BHEUHEeI'O 3alpoca.

SQL Execution Log ============
| SELECT * \
| FROM Salespeople \
| WHERE city = ANY

| (SELECT city \
| FROM Customers) ; \
| \
\ \

cnum cname city comm



1001 Peel London 0.12
1002 Serres San Jose 0.13
1004 Motika London 0.11

PucyHok 13. 1: lcnonb3oBaHue ornepaTopa ANY

9TO O3HavaeT, YTO [NOO3alpoC OOJIKeH BHOMPATh 3HAWUEHMA TAaKOI'O Xe Tulla
KaK M Te, KOTOPHE CPaBHUBAKTCA B OCHOBHOM IIpeimMkaTe. B 3ToM ero oTJjM-—
uye oT EXISTS, KOTOPEM NPOCTO ONpenesyiseT, IPOMU3BOAMUT JIM IOIO3alpoC pe-

3yJIbTATEl WMJIV HEeT, U (I)aKTMT:IeCKM He MCIIOJIBE3yeT 3TU pe3yJiIbTAaTHI.

VCIIOJIE3OBAHME OIIEPATOPOB IN WMJIM EXISTS
BMECTO OIEPATOPA ANY

Mel MOXeM TakXe MCIOJIb30BaTh ornepaTop IN uToOe CO3HaTh 3alpoCc aHajJlo-—
TUYHEM NpeIbOyleMy

SELECT *
FROM Salespeople
WHERE city IN
( SELECT city
FROM Customers );

SToT 3anpoc OyHOEeT NPOM3BOAMUTL BEIBOJ I[IOKAaBaHHEM B PucyHke 13.2.

OmHako, omnepaTop ANY MOXeT MCIOJBL30BATh IOPyI'Me PEeJIALMOHHEIE OllepaTOpHl
KpoMe pabBHsaeTca ( = ), ¥ TakuM OOpasoM »OejlaTb CPpaBHEHUSA KOTOPHE ABJIA-
0TCA BBHIe BO3MOXHOCTey IN. HamnpmMmep, Mel MOTJIM OBl HaTM BCexX IIPOINaBLIOB
C MX 3akKasuMKaMM KOTOpPHEe CJenylT MM B ajldaBUTHOM Nopsaike ( BBBOL IIOKa-—
3aH Ha PucyHke 13.3)

SELECT *
FROM Salespeople
WHERE sname < ANY
( SELECT cname
FROM Customers) ;

SQL Execution Log ============

SELECT *

FROM Salespeople
WHERE city IN
(SELECT city
FROM Customers);

cnum cname city comm

1001 Peel London 0.12
1002 Serres San Jose 0.13
1004 Motika London 0.11

Pucynokx 13. 2: lcnomnb3oBaHMe IN B KaueCcTBe ajibTepHAaTMBE Kk ANY



SQL Execution Log ============
SELECT *

FROM Salespeople

WHERE sname < ANY

(SELECT cname

FROM Customers) ;

cnum cname city comm
1001 Peel London 0.12
1004 Motika London 0.11
1003 Axelrod New York 0.10
PucyHok 13. 3: McnosbzoBaHMe olepatopa ANY c omnepaTtopoM "HepaBHO" (<)

NPONaBlIOB IJIsg MX 3aKa3UMKOB KOTOPHE YIOPSOOYEHHE B ajlldaBUTHOM MOpPAIKe
( BEIBOI mokaszsaH Ha Pucynke 13.3)

SELECT *
FROM Salespeople
WHERE sname < ANY
( SELECT cname
FROM Customers);

Bce cTpoku OvuiM BHOpPaHe nJjis Serres m Rifkin, noroMy uTo HeT IpyI'ux 3a-
Ka34UMKOB YbM MMEHAa CJiefoBajiM Ob 3a MMM B ajIGaBUTHOM I[OPSIKE.

ObpaTmuTe BHMMAHME UTO 2TO ABJSeTCS d OCHOBH]M B3KBUBAJIEHTOM CJIEIYIO—
meMmy 3anpocy ¢ EXISTS, uel BHIBOI IIOKas3HBaeTcsa B PucyHke 13.4:

SELECT *
FROM Salespeople outer
WHERE EXISTS
( SELECT *
FROM Customers inner
WHERE outer.sname < inner.cname );

SQL Execution Log ============
SELECT *

FROM Salespeople outer

WHERE EXISTS

(SELECT *

FROM Customers inner

WHERE outer.sname < inner.cname);

cnum cname city comm

1001 Peel London 0.12
1004 Motika London 0.11
1003 Axelrod New York 0.10

PucyHok 13.4 lcnonep3opaHue EXISTS kak ajlbTepHaATMBa olepaTopy ANY



JoboM 3amnpoC KOTOPHM MOXeT ObBThb chopmympoBaH ¢ ANY ( miam, KaK Mb
yBuomuM, C ALL ), MOT OvTh Takxe chopmynmporaH c EXISTS, xoTsa HaobopoT
OyneT HeBepHO. CtTporo rosops, BapuaHT c EXISTS He abCOJIOTHO MIEHTUUYEH
BapmaHTaM Cc ANY wmam ¢ ALL m3-3a pas3juuMda B TOM KakK oOpabaTeBalTCHA IIyC-—
Teie ( NULL ) 3HauveHus ( uTo OyneT oBCyXmaThbCs IIO03Xe B »TOM TJjaBe ). Tewm
HY MeHee, C TexXHMUECKOM TOUKM 3PeHMs, BB MOIJIM OB OejaTb 2T0 6e3 ANY u
ALL ecau OB BE CTaJIM OUYeHb HaAXOOUMBHE B MCIHIOJb30BaHUM EXISTS ( m IS
NULL ).

BOJIBIIMHCTBO IOJIb30BAaTEJIEN, onoHakKo, HaxomaT ANY m ALL 6GoJjee yInOOHBEIMU
B MCHOJBb30BaHUM ueM EXISTS, KOTOpPEM TpebyeT COOTHECEHHEX [I0I3aIllPOCOB.
Kpome ToOTO, B 3aBUCMMOCTM OT peanm3almnuu, ANY m ALL MOTyT, OO KpalHel
Mepe B Teopuu, ObvlTb OoJjee s3d@bexTmBHEIMM ueM EXISTS. Ilomzanpocel ANY wmiam
ALL MOTYT BBIIOJHATLCS OOMH Pa3 M MMETH BHBOI MCIOJb3yeMEM UTOOH Ollpe-—
OeNsaTh HNpelIMKaT IOJS KaxIOoM CTPOKM OCHOBHOTO 3ampoca. EXISTS, ¢ mpyron
CTOPOHHE, OepeT COOTHECEHHBM NON3alNpoC, KOTOPEM TpebyeT 4UTOOBl BEChH NOI-
3a0poC MNOBTOPHO BBINIOJIHAJNCSA IOJIS KaXIOM CTPOKM OCHOBHOTO 3amnpoca. SQL
neITaeTCcsa HauTu Haubojsee 50QEeKTUBHEIM CHOCOO BHIIOJIHEHMS JIIOOOM KOMAHIBI, U
MOXeT INonpoboBaThk NpeobpasoBaTh MeHee sbdexTuMBHYyI dopmysly 3amnpoca B
bosiee 2d0bexTMBHYI (HO BB HE MOXeTe BCeTIlIa PACCUMTHIBATE Ha I10JIyUeHMe
camoy 20QeKTUBHOM QOPMYJIMPOBKU ) .

OcHoBHaa npudmHa nOnua ¢opmynmpoBku EXISTS kak anbTepHaTmseel ANY 1 ALL
B ToM uTo ANY m ALL MOT'yT OHTHL HECKOJIbBKO HeOIHO3HAaueH, us3-3a crnocoba
MCIOJIb30BAHMA 3TOT'O TepMMHA B AHIJIMMCKOM S3HKE, KaK BB 3TO CKOPO YBU-
ouTe. C OpMXOIOM IIOHMMAHMA pas3jinuMsa CIOCOO0B (QOpMyJIMPOBAaHMSA  OAHHOTO
3anpoca, BH CMOXeTe nopaboTaTh Hal NpolelypaMM KOTOPHE celduac KaxXyTcs
BaM TpyZIOHBIMM MM HEYyIOOHEIMU .

KAK ANY MOXET CTATH HEOJHO3HAUYHBEM

Kak nmompasymMeBaJiOCh BHIIE, ANY He IOJIHOCTBI OIOHOSBHAaueH. Ecjam MBI CO3-
maeM 3amnpoc uToOB BHOPATH 3aKa3UMKOB KOTOPHE MMEIT OOJIbUMM PEUTUHIT UeM
JIOOOM 3aKaz3uMk B PuMe, MBI MOXEM IIOJIyUMTH BEIBOI KOTOPEBIM HECKOJIBKO OTJIM—
yajicg OBl OT TOTO UTO MBI OXMIOaiM ( Kak IokasaHo B PucyHke 13.5 ):

SELECT *
FROM Customers
WHERE rating > ANY
( SELECT rating
FROM Customers
WHERE city = Rome );

B QHIJIMMCKOM S3BIKE, CIOCOO KOTOPEIM MBI OOBIUHO CKJIOHHEL MHTEPIPETUPO-—
BaThb oOuLeHKy " OoJsblme ueM Jjiodor ( rme city = Rome ) " , IOOJDKeH BaM CO-
OBWMTEL YUTO 2TO 3HAUEHME OLEeHKM HOOJIKHO OBITh BHIIEe YeM 3HadeHMe OLEHKM B
KaxIoOM CJlydyae I'Ie 3HaueHue city = Rome. O»DHakKO ®TO He Tak, B Ccjydae
ANY - wmcnomb3yemoM B SQL . ANY ouLeHMBaAeT Kak BEPHO, €CJM [NOA3alpoCcC Ha-

XOOUT JiOOe BHadYeHUe KOTOpOe nmejiaeT YyCJiOBUME BEPHBIM.

SQL Execution Log ============

\ \
| SELECT * \
| FROM Customers \
| WHERE rating > ANY

| (SELECT rating \
| FROM Customers \
| WHERE city = 'Rome'); |
\ \
\ \
\ \




2002 Giovanni Rome 200 1003

\ \
\ 2003 Liu San Jose 200 1002 \
| 2004 Grass Berlin 300 1002 |
\ 2008 Cisneros San Jose 300 1007 \

PucyHok 13.5 Kak oneparop "Oonbeme ueM" (>) umHTepnpermpyeTcsa ANY

Ecnim mel oueHmM ANY cniocoOOM MCHOJIB3YKRUMM I'PaMMaTUKyY AHIJIMMCKOITO S3BI-
Ka, TO TOJIBKO 3aka3umky C oueHkoy 300 OynmyT nperpmaTs Giovanni, xoTo-
peM HaxomImuTca B PumMe m mmeeT oueHky 200. OzxmrHaxo, nonz3anpoc ANY Taxkxe
HaxoIuT Periera B Pume ¢ ouenkor 100. Tak kKak BCe 3aKa3uUMKM C OLIEHKOU
200 OwbumM BBOIE 5TOM, OHM OyIyT BHOPAHE, Iaxe e€CJIM MMeJICSA OPpyToM 3akas-—
umk 3 Puma (Giovanni) Ubs OlleHKa He Ovula Bohe ( GaKTUUEeCKU, TO UTO
OOVH M3 BEHOPAaHHEIX 3akKa3UYMKOB TaKXe HaxXOOIMTCA B PuMe HeCylleCTBEHHO) .
Tak KakK I[I0IO3alpoC [NIPpOoM3BeJl IO KpalHel Mepe OHOHO 3HaueHUe KOTopoe cre-
JlaeT NpenuKaT BEePHBIM B OTHOUEHMM BTUX CTPOK, CTPOKM OBLIM BEOPAaHB. UTO-—
OBl DaThb OPYIOM MNPUMEP, MIPEONOJIOXKMM YUTO MBI HOOJDKHEI OBJIM BHIOMPATH BCE I10-—
PAIKM CyMM IIPMOPETEHMY KOTOpPHle ObUIM OOJIblle UeM II10 KpalHey Mepe OOMH U3
IOPANOKOB Ha 6-e OKTaAbpsa:

SELECT *
FROM Orders
WHERE amt > ANY
( SELECT amt
FROM Orders
WHERE odate = 10/06/1990 );

BLIBOI IJIS ®TOTO Banpoca NoKaskBaeTCca B PucyHke 13.6.

Iaxe ecyM caMas BEICOKas CcyMMa NpuobpereHuyr B Tabjauue (9891.88) -
yMeJiacb Ha 6-e OxTa0ps, HNpemblnyllasd CTpoKa MMeeT 0OoJjiee BBICOKOE BHaueHUe
CyMMEI WeM JpyTas CTpoka Ha 6-e OkxTaAO0psa, KOTopas MMeJa 3HadeHMe CYyMMBl =

1309.95. Mmes pensumMoHHEM omnepatop ">=" BMecTo npocto " > ", sTa CTpO-
ka OyIeT Takxe BHOMpPaHa, [OTOMY UTO OHa pPaBHa camou cebe.
KoHeuHO, BB MOXeTe MCIOJNb30BaTh ANY c mpyrol SQL TeXHUKOM, HalpuMmep

C TexXHUKOM oObelMHeHUusa. OTOT 3alpoc OyHOeT HaxXOOUTb BCe INOPSOKM CO 3Ha-
YyeHreM CyYMMBl MeHBIIeM ueM 3HaueHMue JidoM CYMMB OJIS 3akas3umka B San Jo-
se (BHIBOI IOKa3HBaeTCcda B PucyHke 13.7):

SELECT *
FROM Orders
WHERE amt < ANY
( SELECT amt
FROM Orders A, Customers b
WHERE a.cnum = b.cnum
AND b.city = " San Jose' );

Iaxe ecyiM HMMEHBUIMM MNOPANOK B Tabimue ObUI OJI8 3akaszumka M3 San Jose,

TO OBJI BTOPOM HamMOOJbUMM,; CJEeOOBATEJIbHO IIOUTM BCEe CTPOKM OyIyT BHOpa-
HEI. [IpocToM crnoco® 3anoMHUTH, YTO < ANY 3HaueHMEe MeHbllee ueM HaubOoJib-—
mee BHIOpPaHHOE 3BHAaYeHUe, a > ANY sHaueHmMe OOJibllee UeM HauMeHbllee BHO-

PaHHOE 3Ha4deHNre.

SQL Execution Log




SELECT *
FROM Orders
WHERE amt > ANY

FROM Orders
WHERE odate = 10/06/1990);

|
|
|
| (SELECT amt
|
|
\
|

onum amt odate cnum snum
| mmmmm mmmmmems mmmeemee oo |
\ 3002 1900.10 10/03/1990 2007 1004 |
| 3005 5160.45 10/03/1990 2003 1002 |
| 3009 1713.23 10/04/1990 2002 1003 |
\ 3008 4723.00 10/05/1990 2006 1001 |
\ 3011 9891.88 10/06/1990 2006 1001 |
PucyHok 13. 6: BreiOpaHHOe 3HadeHMe OoJiblie dueM Jwoboe (ANY) Ha 6-e OkTaA0ps
SQL Execution Log
\ \
| WHERE amt > ANY
| (SELECT amt \
| FROM Orders a, Customers b
| WHERE a.cnum = b.cnum
| AND b.city = 'San Jose');
\ \
\ onum amt odate cnum snum |
| mmmmm mmmmmmms mmmeemee oo o |
\ 3001 18.69 10/03/1990 2008 1007 |
| 3003 767.10 10/03/1990 2001 1001 |
\ 3002 1900.10 10/03/1990 2007 1004 |
\ 3006 1098.10 10/03/1990 2008 1007 |
| 3009 1713.23 10/04/1990 2002 1003 |
| 3007 75.10 10/04/1990 2004 1002 |
\ 3008 4723.00 10/05/1990 2006 1001 |
\ 3010 1309.88 10/06/1990 2004 1002 |
Pucynok 13. 7: Mcnonbz3oBaHue ANY c oObeluHeHMVEM
daKTUUECKM, BHIIEeyKAa3aHHEE KOMAHIE BEeCbMa IIOXOXM Ha cJjenyoiuee —  (BB-

BOI I[OokKasaH Ha Pucyhnke 13.8)

SELECT *
FROM Orders
WHERE amt <
( SELECT MAX amt
FROM Orders A, Customers b
WHERE a.cnum = b.cnum
AND b.city = " San Jose'

)7

SQL Execution Log

\
| WHERE amt <

| (SELECT MAX (amt)

| FROM Orders a, Customers b
| WHERE a.cnum = b.cnum

| AND b.city = 'San Jose');



\ \
! !
\ \
\ 3002 1900.10 10/03/1990 2007 1004 |
\ 3005 5160.45 10/03/1990 2003 1002 |
\ 3009 1713.23 10/04/1990 2002 1003 |
\ 3008 4723.00 10/05/1990 2006 1001 |
\ 3011 9891.88 10/06/1990 2006 1001 |

PucyHok 13.8: Mcrnosbp30BaHMe arperaTHOM GyHKUUM BMecTO ANY

C nowmompsio ALL, @OpenukaT SBJSETCS BEPHEIM, e€CJM KaxIoe BHaueHue BHO-
PaHHOE MOO3alpoCoM YIOBJIETBOPAET YCJOBMIO B NpPeIMKaTe BHEUHETrO 3anpoca.
EciM MBI XOTMM [E€PECMOTPETH Hall MNPEembOylMid NpuMep UYTOOHB BEIBECTM  TOJIBKO
TeX BaKa3uUMKOB UbM OLIEHKM, OGaKTHUUECKM, BHIIE UeM Yy KaxXIOoI'o 3aKa3uuka B
llapmxe, MB MOXEM BBECTM CJelyoilee UTOOB MNPOM3BECTM BEBOI NOKA3aHHHIM B
Pucynke 13.9:

SELECT *
FROM Customers
WHERE rating > ALL
(SELECT rating
FROM Customers
WHERE city = Rome ):

SQL Execution Log ============

\ \
| SELECT * |
| FROM Customers |
| WHERE rating > ALL

| (SELECT rating \
| FROM Customers \
\ \
\ \
\ \
\ \
\ \
\ \

WHERE city = 'Rome');
cnum cname city rating snum
2004 Grass Berlin 300 1002
2008 Cisneros San Jose 300 1007

PucyHokx 13.9: lcnomnb3oBaHue orneparopa ALL

3TOT onepaTop MNpOoBepsdeT 3HAUeHMsS OlleHKM BCEeX 3aKa3uMKOB B Pume. 3a-
TeM OH HAaXOIOMUT 3aKa3UMKOB C OLEeHKOM OoJblel ueM y JioOOoTro M3 3aKas3uMKOB
B Pume. Camas BeICOKas oOlleHka B Pume - y Giovanni( 200 ). CrnenmoBarTejb-
HO, BEOMpPAKTCHA TOJBKO 3HaueHus Breue 2Tux 200.

Kaxk m B cayuae c ANY, MBI MOXEM MCHOJIB30BaTh EXISTS njaga OpoM3BOACTBA
aJIb TEPHATUBHOY QOPMYyJIMPOBKM TakKOT'O Xe 3amnpoca - ( BHBOI IIOKasaH Ha Pu-
cyHke 13.10 ):

SELECT *
FROM Customers outer
WHERE NOT EXISTS



( SELECT *
FROM Customers inner
WHERE outer.rating < = inner.rating
AND inner.city = |Rome| );

SQL Execution Log ============

SELECT *
FROM Customers outer
WHERE NOT EXISTS

\ \
\ \
\ \
\ \
| (SELECT * \
| FROM Customers inner

| WHERE outer rating = inner.rating

| AND inner.city = 'Rome');

\ \
\ cnum cname city rating snum \
| - -—== mmmm== ——==—= \
| 2004 Grass Berlin 300 1002 |
\ 2008 Cisneros San Jose 300 1007 |

Pucynox 13.10: McnosbzoBaHue EXISTS B kauecTBe aJlbTe€pPHATMBE k ALL

PABEHCTBA I HEPABEHCTBA

ALL mcHooJib3yeTcsa B OCHOBHOM C HEpaBeHCTBaMM UeM C paBeHCTBaMy, Tak
KaK BHadeHre MoOXeT OBThb "paBHBM OJid BCcex" pes3yJibTaTOoM Ion3alpoca TOJIb-—
KO eCJIM BCe pe3yJibTaTh, OQaKTUUeCKM, MWIEHTUUHE. [[OCMOTPUTE CJienyoWmi
3anpoc:

SELECT *

FROM Customers
WHERE rating = ALL
( SELECT rating
FROM Customers
WHERE city = " San Jose' );

5Ta KoMaHIa OonyCcTuMa, HO , C D2THMMM OAHHBIMM, MBI HE IIOJIYUMM HMKAKOI'O
BEIBOIIA . ToNbKO B €OMHCTBEHOM CJlydae BHBOI OyHeT BBEIAH 3TUM 3alpOCOM -
eCcJIM BCEe BHaueHMusda OlLeHKM B San JoSe OKaAXyTCHd UIOSHTUUHBIMU. B sTom cny-
Jae, MOXHO CKaz3aThb clenayniee :

SELECT *
FROM Customers
WHERE rating =
( SELECT DISTINCT rating
FROM Customers
WHERE city = " San Jose' );

OCHOBHOe pasz3jMuMe B TOM, UYTO 5Ta IOCJeIHAs KOMaHIa IOJIKHAa II0OTeplleThb
Heymady eCJM [IOIN3alpOoC BEBEeIEeT MHOI'O 3HAYEHMUlM, B TO BpeMsa Kak BapMaHT
c ALL npocToO He QJacT HMKAKOI'O BEHBOIa. B obuewM, He caMmafd ynadHada ujged
MCIIOJIB30BAaTh 3alpOCH KOTOPEE paboTanT TOJIBKO B OINpPeleJIeHHBEX CUTyaluuax
nomoBbHo »ToM. Tak Kak Balla Oasa IaHHHX OyZOeT [NOCTOSHHO MEeHSATbCH, BTO
HeyOauyHBM crnoco®, dYToOe y3HATh O ee comepxaHum. OnmHako, ALL moxeT 60-
Jee 30QEeKTUBHO MCIOJIL30BATBLCS C HEPABEHCTBaMM, TO e€CThb C oneparopom "<



>"., Ho yuyTuTe UTO Cka3aHHOe B SQL UuTO - 3HAUYEeHMe KOTOpOe He paBHAeTCHd
BCeM pelyJbTaTaM om3anpoca, - OyOeT OTJIMYaTbLCS OT TOTO Xe& HO CKa3aH-—
HOT'O C ydYeTOM I'paMaTUKM AHIUIMMCKOI'O g3uKa. OuUeBMAHO, €CJM I0A3alpoc
BO3BpallaeT MHOI'O PAa3JIMUHEIX 3BHAUYeHUlM, KkakK B3TO OOBUHO OBBaeT, HUM OIHO
OTOeJIbHOE 3HAaUeHMe He MOXeT OBITH PaBHO MM BCEM B ODOBIUHOM CMEICJIE . B
SQL, BmpaxeHue - < > ALL - B IEVCTBUTEJILHOCTM COOTBETCTByeT " He paBeH
JgioboMy " pesysibTaTy noznszanpoca. OpyI'MMM CJiOBaMM, OIpelukaT BEepeH, eCiu
IOaHHOE 3BHAaueHMe He HaMIOeHO CpelM pel3yJsbTaToB nonzamnpoca. ClenoBaTesib-—
HO, Hall NPelpoymyM IPpMMEepP IPOTMBOIIOJOXEH IO CMEICJIY 3TOMy NOpuMepy (C
BRIBOIOM IIOKAa3aHHBIM B PucyHke 13.11):

SELECT *
FROM Customers
WHERE rating < > ALL
( SELECT rating
FROM Customers
WHERE city = " San Jose' );

SQL Execution Log ============

SELECT *

FROM Customers
WHERE rating < > ALL
(SELECT rating

FROM Customers

WHERE city = 'San Jose');
cnum cname city rating snum
2001 Hoffman London 100 1001
2006 Clemens London 100 1001
2007 Pereira Rome 100 1004

PucyHok 13.11: McnomnbzoBaHme ALL c < >

BrileynoOMsAHYTEM NOI3aNpoc BeHOepaeT BCe OLeHKM Ojsa ropoma San Jose. OH

BEIBOIMT Habop m3 OByx 3HadeHmit: 200 ( ons Liu ) m 300 (mns Cisneros).
BaTeM, OCHOBHOM 3amlpoc, BHOMpPaeT BCe CTPOKM, C OLIEHKOM He COBIalamnleln
HY C OIHOV M3 HUMX — IOPYTMMM CJIOBaAMM BCe CTPOkM C oueHkor 100. Bwel Moxe-

Te cOOopMyIMPOBATBH TOT XE& CaMblll 3alpoC MCHOJb3ysa onepatop NOT IN:

SELECT*
FROM Customers
WHERE rating NOT IN
( SELECT rating
FROM Customers
WHERE city = " San Jose' );

Bel Moy OBl TaKXe MCIOJNIBE30BaTh onepaTop ANY:

SELECT *
FROM Customers
WHERE NOT rating = ANY
( SELECT rating
FROM Customers
WHERE city = " San Jose' );



BriBOonm OymeT OOMHAKOB IJiS BCeX Tpex YCHOBMﬁ.

[NPABMJIBHOE IIOHVMMAHME ANY M ALL

B SQL, ckaszaTb UuTO - 3HaueHwme OoJibume ( uay MeHbme ) uem Jiwodoe (ANY) wm3
Habopa BHAaUeHUM - TOXEe CcaMoe UYTO CKaszaThb, UYTO OHO OoJblie ( MM MeHble )
yeMm Jioboe OINHO OTIEeJIbHOE U3 2TUX 3BHaueHuM. M HaobopoT, cCKaszaThb UYTO
3HaYeHMe He paBHO BceMmy (ALL) Habopy 3HAUYeHUN, TOXE YTO CKasaThb, UYTO
HeT TaKOoI'0 3HaueHMus B Habope KOTOPOMYy OHO PaBHO.

KAK ANY, ALL, U EXIST IIOCTVYIIAIOT
======= C OTCYTCTBYHINMMU U =======
HEV3BECTHEMM JAHHEIMU

Kaxk OrIO CKaz3aHO, MMEKTCHA HEKOTOpHe paziamuma Mexny EXISTS m omnepaTo-
paMu OpeICTaBJIEHHEIMM B STOM IJlaBe OTHOCUTEJIBHO TOT'O Kak OHUM oOpabaThl—
BaKT onepartop NULL. ANY m ALL Takxe OTJMUAKNTCHA IOPyI' OT Ipyra TeM Kak
OHMY pearupyionT eClJiM [NO0IO3alpoC He NPOM3BEJI HMKAKMX 3HAYEHMM dYTOOBl MC—
[IOJIb30BATh MX B CPaBHEHMM. OTM Pa3jiMuMAa MOI'YT IIPMBECTU K HeNpeOBUICH-—
HBEIM pes3yJibTaTaM Ha Baumm 3anpoce eci BeH He OyIeTe MX YyUUTHBATE.

KOT'IA TIOIO3AIIPOC BO3BPAIAETCH IMIYCTEHM

OOHO 3HauUMTEeJIbHOe pa3znuure Mexndy ALL m ANY - crnoco® IOeMCTBMS B CUTY-—
auyy KOoTZa [IOoO3alpOoC He BO3BpallaeT HMKAKMX SBHadeHuM. B npmHLMUIEe, BCS-
KUM pas, KOT'Oa OONYCTMMEIM [NOA3alpOC He B COCTOAHMM CcIOejaThb BeHBOL, ALL
- aBTOMaTUYECKM BepeH, a ANY aBTOMaTMUECKM HelNpabBMJIeH. OJOTO O3HAadaerT,
YTO CJenyolMM 3anpoc

SELECT *
FROM Customers
WHERE rating > ANY
( SELECT rating
FROM Customers
WHERE city = Boston );

He IpomM3perneT HMKAKOI'O BEIBOLAa, B TO BpeMdAd Kak 3alpoc -

SELECT
FROM Customers
WHERE rating > ALL
( SELECT rating
FROM Customers
WHERE city = 'Boston' );

BEIBEIET BCKO Tabiuuy 3aka3uMKOB. Korma HeT HMKAKMX 3akKas3uMkoB B Boston,
€CTeCTBEHHO, HM OHOHO U3 BTUX CPaBHEHUN He UMeeT 33HaUeHHS.

ANY I ALL BMECTO EXISTS C



[IYCTEM YKASATEJIEM ( NULL )

3HadeHuda NULL Takxe MMEKOT HEKOTOPEEe NPOOJIeMsl C OllepaTopaMy Halnomobue
STUX . Korpma SQL cpaBHMBaeT IOBa 3HAUEeHWUS B [IpeluKare, OIOHO M3 KOTOPEIX
nycrtoe (NULL), To pesynbTaT Heu3zBecTeH ( cmoTpure I'slaBy 5 ). HemsmecT-
HBIY NpenukaT, [NoHODEeH HeBEPHOMYy U HABJISeTCH IPUUMHOM TOI'O UTO CTpOoKa He
BEHIOMpPaeTCcsa, HO paboTaTb OH OyHeT MHAade B HEKOTOPHIX [NOXOXMX 3alpocax, B
3aBUCUMOCTM OT TOTO, MCHOJNB3YyIT OHM ALL mmm ANY BMecTOo EXISTS. Pacc-
MOTPMM Hall NPeIuOyluy NPpUMep :

SELECT *
FROM Customers
WHERE rating > ANY
( SELECT rating
FROM Customers
WHERE city = 'Rome' );

1 eue OIOVIH IIPVMIMEP :

SELECT *
FROM Customers outer
WHERE EXISTS
( SELECT *
FROM Customers inner
WHERE outer.rating > inner.rating
AND inner.city = 'Rome' );

B obmeM, 3TM OBa 3anpoca OynyT BecTu cebda onMHaKoBO. Ho npennosoxmwM,
4yTO NOABMIIOCH nycToe (NULL) =sHaueHue B cTosiflue rating rTabamuel 3axasum-—
KOB :

CNUM CNAME CITY RATING SNUM
2003 Liu SanJose NULL 1002

B BapmaHTe c ANY, rme ouleHka Liu BeIOpaHa OCHOBHEIM 3alpOCOM, 3HadeHUe
NULL mejlaeT mnpelIMKaT HEM3BECTHEIM a CTPOKa Liu He BHOMpaeTCs OJisS BEBO-—
ma. OpmuHaxo, B BapmaHTe ¢ NOT EXISTS xorma 5Ta CTPOKa BEOpPaHa OCHOBHEM
3anpocoM, 3HaueHume NULL mcnojabsyeTcd B OpeaMKaTe [IOoO3alpoca, nejasd ero
HEeM3BECTHBM B KaxXIOM Cjlydae. OTO O3HAadaeT 4YTO IIOoA3alNpoCcC He OyneT MNpo-
M3BOOUTHL HUKAKMX 3HadeHuM, u EXISTS OynmeT HenpaBUJIeH. OTO, €CTECTBEH-—
HO, nejiaeT onepatop NOT EXISTS BepHbM. CllemoBaTesibHO, CTpoka Liu Byznmer
BeIOpaHa IJiS BHIBOZA. JTO OCHOBHOE pPAaCXOXIeHMe, B OTJAMYMEe OT OPYIUX TU-—
[IOB NpeIukKaToB, IOe 3HaudueHue EXISTS He3aBMCMMO OT TOI'O BEPHO OHO WM
HeT - BCerpga HeM3BeCTHO. Bce 3TO ABjadeTCA apr'yMEeHTOM B IIOJIb3Y MCIIOJb-—
30BaHMsA BapuaHTa OQopMynmpoBku C ANY. Mel He cuMTaeM uUuTO 3HaueHume NULL
ABJISETCs BBIle YeM IOONYyCTMMOE 3HadeHue. Bojee TOro, pesyiaebTaT OyneT TOT
XKe, ecyam Mel OymeM NpOoBepATh OJia OoJjiee HM3KOI'O 3HAaYeHMA.

VCIIOJIE3OBAHME COUNT BMECTO EXISTS

[loguepkHeM, 4YTO BcCe QopMysMpOoBKM C ANY m ALL MOTyT OHTH B TOYHOCTU
BBINIOJIHEHEl ¢ EXISTS, B TO BpeMfa Kak HaoOOpoT OyIneT HEeBEPHO. XOTA B 3TOM
clrydae, TakXxe BepHO M TO duTOo EXISTS m NOT EXISTS non3anpoOCE MOTyT OO-—
MaHBEIBATL I[PM BBIIOJIHEHUM TeX Xe CaMexX nonsanpocoB ¢ COUNT (*) B npenjo-—
xeHmsa SELECT nonz3anpoca. Ecam Oosblle YeM HOJIB CTPOK BEBOIEe OyHeT NOAC—



UMTaHO, DTO 2KBMBaJIeHTHO EXISTS; B NPOTMBHOM Cllydae 3TO paboTaeT TakKxe
xak NOT EXISTS. Crnegnywoiuee ABJISETCH 3TOMY NIPMMEPOM (BBEIBOI IIOKA3BIBAETCH
B PucyHke 13.12 ):

SELECT *
FROM Customers outer
WHERE NOT EXISTS

( SELECT *
FROM Customers inner
WHERE outer.rating < = inner.rating
AND inner.city = 'Rome' );

SQL Execution Log ============

\

SELECT * \

FROM Customers outer

WHERE NOT EXISTS

(SELECT * \

FROM Customers inner

WHERE outer.rating <= inner.rating
\
\
\
\
\
\

AND inner.city = 'Rome');
cnum cname city rating snum
2004 Grass Berlin 300 1002
2008 Cisneros San Jose 300 1007

PucyHok 13.12: VcnomnezoBaHue EXISTS C COOTHECEHHEM I10I3allPOCOM

5T0 IOJIXHO TakXxe OBITH BEIIOJIHEHO Kak

SELECT *
FROM Customers outer
WHERE 1 >
( SELECT COUNT (*)
FROM Customers inner
WHERE outer.rating < = inner.rating
AND inner.city = 'Rome' );

BelBOI K D3TOMYy 3anNpocy IIokKaseBaeTcsa B Pucynke 13.13.

Tenepr BBl HauMHaeTe NOHMMAaTh CKOJIBKO CIOCOOOB mMMeeTcsa B SQL. Ecnm
STO BCe KaXeTCd HeCKOJIBbKO IIYTaHHBIM Ha S’I‘OIZ crammnmu, HeT HpM‘{MHI:;I BOJIHO—
BaTbCA. Bel obyuaeTechb UTOOHB MCIOJIB30BATH Ty TEXHMKY KOTOpas Jiydlle BCe-—
IO OTBeuaeT BauuM TpeOoOBaHMAM M HambOoJiee IIOHATHa IJjid Bac. HaumHasa c
3TOTO MecCcTa, Mb XOTMM I[IoKasaTh Bam 6oJiblioe KOJMUECTBO BOBMOXHOCTEM,
yTO OBl BEH MOIJIM HAaMTM Ball COOCTBEHHHIM CTUJb.

SQL Execution Log ============

\ \
| SELECT * \
| FROM Customers outer

| WHERE 1 > \
| (SELECT COUNT (*) \
| FROM Customers inner

| WHERE outer.rating <= inner.rating

| AND inner.city = 'Rome');



cnum cname city rating snum

2004 Grass Berlin 300 1002

\ \
\ \
e e e e |
\ \
\ 2008 Cisneros San Jose 300 1007 \

PucyHok 13.13: HcnoabszopaHme COUNT BMmecTO EXISTS

PE3IOME

VTak, BHE NPOUJIM MHOT'O YEIrO B BTOM IJlaBe. [log3amnpoChH He NpocTas TeMa,
M MBI IIOTPAaTUIIMM MHOI'O BpEeMA yToOOBl MIOKABAThL UX Pa3HOBUIOHOCTU U HeOIOHO3—
HadyHoCTM. To dueMy BB Tenepb HayuduJMChb, BellM OOCTATOYHO IJIyOoKMe. Brel
3HaeTe HECKOJIbKO TeXHUUECKMUX PelleHUM OHNHOM NpoOJeMbl, U IODTOMY BBl MO-—
KxeTe BHOpPATb TO KOTOpoe OoJjiee NOOXOOMT BallMM LejaM. KpoMe Toro, Bhl 10—
HAJIM, Kak pa3auuHele QopMynIMpPpOBKM OymeT oOpabaTeBaThb IIYyCTHE SBHAUEHUS
(NULL) »m oumbxu.

Tenepb, KOT'Za BH I[IOJIHOCTBIO MI3YyUUJIM 3alpPOCH, HamuboJiee BaxXHBI, U BEpPO-—
ATHO HamuboJiee CJIOXHBIM, achnexkT SQL, obbeM IpyIroI'o MarTepuaya OyIeT OTHO-
CUTEJIBHO MNPOCT IJiS I[IOHMMAaHMA.

Mel MMeeM elle OOHY IJlaBYy O 3alpocax, KoTopas IIoKaxXeT BaM Kak obwenm-—
HMTBb BBEIBOIEI JIOOOT'O UMCJIa 3alpOCOB B eIMHOEe TeJio, C IIOMOUbID QopMMPOBa-—
HYSA OOBEeIMHEHMS MHOTOUMCIIEHEIX 3allpOCOB MCIOJb3yda ornepatop UNION.

kAkhkkAkkkhkkhkkkkkhkkkhkkkKk PABOTA C SQL kAkhkkAkkkhkkhkkkkkhkkkhkkkKk

1. HanummTe 3anpoC KOTOPEM OH BHOMPAJ BCeX 3aKas3uMKOB YbM OLIEHKM PaBHEH

unu 6oapume uvem Jiodag( ANY ) olleHka 23akasuuMka JSerres.

2. Uro OyIeT BHBEIOEHO BHIISYIIOMSHYTOM KOMAaHIOM?

3. Hanmmmre 3anpoc ucnojp3youmi ANY myim ALL, KOTOPBI OB HaxXxoOWUJI BCeX
IPpOIaBLOB KOTOPHE HE MMET HMKAKUX 3aKa3UMKOB pa3MeleHHBIX B MX I'O-—
poxne.

4. HanymmTe 3anpoC KOTOPEN OB BEIOMPAJ BCEe HNOPSAOKM C CyMMOM OOJblIE dYeM
Jobas ( B OOBIUHOM CMBICJIE ) @IJId 3akKal3uMKOB B JIOHIDOHEe.

5. HanummTe OpelbloyuMy 3alpoC C MCIOJb30BaHMeM - MAX.

( CMm. IpunoxeHme A OJs OTBETOB. )

14. NCIHOJIb3OBAHME IIPEIJIOXEHNMSA UNION

B INPEJUECTBYIOUMX TIJIABAX, MH OBCYXIAJIM pasjaM4dHBIE CIOCOOBl KOTOPBIMM
3alpOCH MOI'yT IIOMelaTbCS OIMH BHYTPb IOpyI'oro. JMeeTcsa »OpyIoM crocod
OoOBeOMHEHMI MHOTOUMCJIEHBIX 3allpOCOB — TO-eCThb QOpPMMPOBAaHME UX B OO0Benu-—
HeHUue. B msTom rTiame, BEl HAYUUTECH MCIIOJb30BaHMO HpenjoxeHms UNION B
SQL. UNION oTamyaeTcsa OT IIOIO3alpoCOB TEeM YTO B HEM HM OOMH M3 IBYyX (
uiny OOoJiblle ) 3aldpOCOB He yNpPaBJILgKTCA OPYI'MM 3alpoCoM. Bce 3anpoCh BBE-
HNOJIHATCA HEe3aBUCHMMO IpyI' OT Opyra, a yXe BEBOI MX - OObeIMHSAETCH.

=====  OBBEJIVMHEHVE MHOT'OUNCJIEHHBX =======
SAIIPOCOB B OIVH

Bel MOXeTe IIOMECTMUTb MHOT'OUMCJIEHBIE 3alpPOCHE BMeCTe U OOBEeIMHUTH MX BBEI—
BOI MCIOJNb3ysa npenjioxeHme UNION. [IpennoxeHme UNION obbenamHSeT BEBOI



OByxX unu 6Oojee SQL 3anpoCoOB B enOuHBEM HabOp CTPOK M CcToJOLoB. Hanpumep
YTOOR IIOJIY4YMTBh BCEeX IMPOIOaBLOB M 3aKaAa3UMKOB Pa3MEIEHHEBEIX B ﬂOHHOHe I BBEI—
BEeCTM MX Kak eIMHOe Lejioe BE MOIJIM OBl BBECTMU:

SELECT snum, sname
FROM Salespeople
WHERE city = 'London'

UNION

SELECT cnum, cname
FROM Customers
WHERE city = 'London';

M TIOJIYUMTb BBIBOI IIOKA3aHHEIM B PucyHke 14.1.

Kax BE MOXeTe BUAETH, CTOJIOLB BHIOPAHHBEIE IOBYMS KOMaHIaMM BBIBEIOEHB Tak
Kak ecJuM OHa OpbJla OJHa. 3aroJiOBKM CTOJOILla MCKJIIIOUEHEH, MIOTOMY UTO HU
OIOVMH M3 CTOJIOLIOB BEBEIEHHHX OOBEeOMHEHUEM, He OBl M3BJIEYEH HelIoCcpenc-—
TBEHHO W3 TOJIbKO OIOHOM Tabjamuel. CJjenoBaTeJIbHO BCEe 3TUM CTOJIOLBE BBEBOIA
He MMEeT HMKakux MMeH ( cMoTpuTe IJlaBy 7 oOOCyXIaKlyl BEIBOX CTOJIOLOB ) .

KpoMe Toro obpaTuTe BHMMaHMKE, UYTO TOJIBKO [IOCJIEOHMM 3alpoC 3BakaHuMBa-—
eTCcss TOUKOM C 3alsaToM. OTCcyTCTBME TOUKM C BanlsagToM JaeT MNoHATb SQL
UTO MMEeeTCs elle OONHO Mmiau 6oJjiee 3alpOoCOB.

SQL Execution Log ============

\

| SELECT snum, sname

| FROM Salespeople

| WHERE city = 'London'
| UNION

| SELECT cnum, cname

| FROM Customers

| WHERE city = 'London';
\

\

\

\

\

\

\

\

1001 Peel

1004 Motika
2001 Hoffman
2006 Climens

PucyHok 14.1: dopMupoBaHMe OOBEIMHEHMS M3 IOBYX 3alpoCOoB

KOT'IA BH MOXETE JEJIATH OBBEIMHEHME MEXIY 3AIIPOCAMU 7

Korzma nea ( mnm OoJiee ) 3Banpoca NoOBepralTcsa OOBeOMHEHMIO, MX CTOJOLE
BEIBOIA IOJIKHEI OBITH COBMECTMMEl OJig OOBbeIMHeHMsA. 3ITO O3HadaeT, YTO Kax-—
OB 3alpoC IOOJIKEH yKashHBaTh OOMHAKOBOE UMCJIO CTOJIOLIOB M B TOM Xe& II0-—
paOKe 4YTO U IEepBHM, BTOPOM, TPEeTUM, M Tak IaJjlee, M KaxXOblM IOJKEH UMEThH
TUII, COBMECTMMEBIM C KaxXIbM. 3HaueHMe COBMECTMMOCTM TMIIOB — MEHIeTCH.
ANSI cJemuT 3a 3TUM OYeHb CTPOIT'O U IIO3TOMY UYMCJIOBBIE IIOJIA IOOJIKHEL MMETb
OHMHaKOBHﬁ YMCJIOBOM THUII U rasmMep, XOTHAd HEKOTOPEIE MMEHAa MCIIPOJIE 3y EMEIE



ANST mjidga »TUMX TMUIOB HABJIAKTCS — CHMHOHMMaMu. ( CMmorpure llpunoxeHue B nis
nogpobHocTey 06 ANSI umMcJOBEIX TuNax. ) Kpome TOTro, CHMMBOJIBHEIE IIOJIA
OOJDKHEI MMETH OIMHAKOBOE UMCJIO CMMBOJIOB ( BHadeHMEe NpelHadYHadYeHHOTO HO-
Mepa, He 00sg3aTeJIbHO Takoe Xe KakK MCIOJb3yeMell HOMep ). XOopolmo, dYTo
HekOTOpEle SQL nporpaMMel obJjamalnT Oonbliey I'MOKOCTBI UeM B3TO ONpenesyiseT-—
ca ANSI. Twunel He onpenejsieHHele ANST, Takme kak DATA m BINARY, OBOBIUHO
OOJDKHEL COBINamaTb C OPyT'MMM CTOJIOLAMM TaKOI'O X€ HeCTaHOApTHOT'O THIIA.
IIMHa CTPOKM TaKXe MOXET CTaThb NpobJjeMoy. BOJBUMHCTBO IpOorpaMM paspe-
WalT I[I0JIS [IE€PEMEHHOM OJMHEl, HO OHM He o0g3aTelIbHO OyIyT MCIOJIE30BATBCH
c UNION. C »mpyroy CTOPOHHE, HEKOTOpEe nporpaMMmul (1 ANSI Toxe) TpebyloT
4TOOBEl CMMBOJIBHEIE II0OJIA OBUIM TOWYHO PAaBHOM IJIMHBI. B 3TMX BONPOCAaxX BEL
IOOJDKHEL NIPOKOHCYJIBTUPOBATHECS C IOKYyMEeHTAalMey Balley COOCTBEHHOM NpoTpaM-—
MEI .

Ipyroe oIr'paHMYeHMe Ha COBMECTMMOCTbL — 3TO KOI'la I[IyCTHE 3Hade-
Husa (NULL) 3anpeleHs B JioboM cToJblle OObeIMHeHUS, IpM4YeM 5TU SBHAUYEHUS
HeOoOXOOMMO 3alpeTuTb M OJIg BCeX COOTBETCTBYIMX CTOJIOLOB B IPyTMX 3all-—
pocax obOwenuHeHusa. IlycTee 3HadeHusa (NULL) 3anpemeHel ¢ orpaHmdeHmem NOT
NULL, xoTopoe OynmeT obcyxnarbcsa B I'staBe 18. KpoMe TOro, BE HE MOXeTe
ucnojyap3oBaTs UNION B nomsanpocax, a TakKXe He MOXETe MCIOJIb30BaTbhb arpe-
raTHele QyHKUMM B npenjoxeHuuy SELECT 3anpoca B OOBEeIMHEHUM. ( Bomnb-
LMHCTBO MNPOTIPaMM IIpeHeOperamnT 3TUMM OTPaHMYEeHUIAMM. )

UNION I YCTPAHEHME IYBEJIMKATOB

UNION OynmeT aBTOMaATUYECKM MCKJIOYATh IOyOJMKATHE CTPOK M3 BEBOHA. ITO
HEeUTO HEeCBOMCTBeHHoOe mjig SQL, TaK Kak OIMHOUHEIE 3allpOChH OOBEYHO COIEp-—
xaT DISTINCT uToOB yCTPaHATH OyOJIMKaATH. HamnopmuMep 3anpoc, Yey BHBOL 10—
Kas3pBaeTcad B PucyHke 14.2,

SELECT snum, city
FROM Customers;

VMeeT OBOMHYI kKoMOMHaumio 3HauveHmy ( snum=1001, city=London ), mnoTomy
uTO MBI He yKaszalwu, uTOOB SQL ycTpaHmi OyoOnamkaTel. OOHakKO, €CHM MBI MC—
[I0JIb3YyEM

SQL Execution Log ============

SELECT snum, city
FROM Customers;

\ \
\ \
\ \
\ \
| snum city |
/| - \
| 1001 London

\ 1003 Rome \
\ 1002 San Jose \
\ 1002 Berlin \
\ 1001 London

| 1004 Rome |
\ 1007 San Jose \
\ \

PucyHok 14.2: OIMHOUHHEM 3alpoC C OyOJIMPOBAHHEIM BEBOIIOM

UNION B kOMOMHALMM B3TOT'O 3alpoca C eMy NONOOHEM B Tabiuue IlpomaBLOB,
TO ®Ta M3OBITOUHAS KOMOMHaLMsa OyImeT ycTpaHeHa. PucyHok 14.3 mokasz3bBaeT



BEIBOL cCJiegynumero 3alipoca.

SELECT snum, city
FROM Customers

UNION

SELECT snum, city
FROM Salespeople.;

SQL Execution Log ============

FROM Customers
UNION

SELECT snum, sity
FROM Salespeople;

1001 London
1007 San Jose
1007 New York
1003 Rome

1001 London
1003 Rome

1002 Barcelona
1007 San Jose

\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ 1002 Berlin \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \

Pucynox 14.3: UNION ycTpaHSeT IOBOMHOM BHEBOI

Bel MOXeTe IOJIydMTb HEUTO I[OoXOoXee ( B HEKOTOPHIX NpoTrpamMmax SQL, nc-
nonp3ysa UNION ALL BmecTo npocto UNION, Hamomobum 3TOTO:

SELECT snum, city
FROM Customers

UNION ALL

SELECT snum, city
FROM Salespeople;

VCIIOJIB30BAHUE CTPOK ¥ BHPAXEHMM C UNION

VHOTna, BE MOXETEe BCTABJIATh KOHCTAHTH M BBPAXEHMS B HpenjioxeHus SE-
LECT wmcnome3syemele ¢ UNION. 3JTo He cJenyeT CTpoOro ykasaHmuam ANST, HO
3TO IIOJIe3Has M HeOOBUHO MCIIOJIb3yeMas BO3MOXHOCTL. KOHCTAHTH UM BHpPaxe-—
HMS KOTOpPBIE BBl MCIOJIbE3yeTe, INOJIKHEl BCTpeuaThb COBMECTMMEIE CTAaHIAPTH KO-
TOpble MEl BBIOEJIAJIM paHee. OTa CBOMCTBO IIOJIE3HO, HalpuMep, 4YTOOE ycTa-—
HAaBJIMBATL KOMMEHTAPMM YyKa3bBaolMe KaKOoM 3alpoC BHBEJI NAHHYK CTPOKY.
Hpe,JZ[HOJ'[O)KMM YTO BBl OOJIXHEI CHOEeJIaTh OTUeT O TOM, KaKMe IIPpOodaBLEl INPOM3BO-—



OAT HamboJibliMe M HaMMEeHblMe NOPAOKM IO IaTaM. Mel MoxeM OOBeAVHUTH IOBa
3anpoca, BCTAaBMB Tylla TEeKCT YTOOB pasjiMuaTb BHBOIL IJIS KaXIOT'O M3 HUX.

SELECT a.snum, sname, onum, 'Highest on', odate
FROM (Salespeople a, Orders b
WHERE a.snum = b.snum
AND b.amt =
( SELECT MAX (amt)
FROM Orders c
WHERE c.odate = b.odate )

UNION

SELECT a.snum, (sname, (onum ' Lowest on', odate
FROM ( Salespeople a, Orders b
WHERE a.snum = b.snum
AND b.amt =
( SELECT MIN (amt)
FROM Orders c
WHERE c.odate = b.odate );

BEIBOI M3 B»TOM KOMaHIH IOKal3kBaeTcsa B PucyHke 14.4.

MBI DOJDKHEL OBLIM JOOABUTH HOOIOJIHMTEJIbHBEM Opobes B CcTpoky 'Lowest on',

yTOOHE CHeJjlaTh ee COBIalaillel o oiauHe co cTpokor 'Highest on'. OBpatu-
Te BHMMaHMe duTo Peel BHIOpaH HOpM HajJIMUMM M CaMOT'O BHCOKOTO M CaMoI'O
HM3KOTO ( (QakKTMUeCcKM OH eOMHCTBEHHM ) nopsanka Ha 5 OxTabps. Tak kak

BCTaBJISEMEE CTPOKM OBYX DTUX BallpPOCOB PAa3JIMUHE, CTPOKM He OynyT ycTpa-
HEHBEl KaK IyOJMKAaTH.

SQL Execution Log ============

\ \
| AND b.amt = \
| ( SELECT min (amt) \
| FROM Orders c

| WHERE c.odate = b.odate);

\ \
\ \

1001 Peel 3008 Highest on 10/05/1990
1001 Peel 3008 Lowest on 10/05/1990
1001 Peel 3011 Highest on 10/06/1990

\ \
\ \
\ \
| 1002 Serres 3005 Highest on 10/03/1990 |
| 1002 Serres 3007 Lowest on 10/04/1990 |
| 1002 Serres 3010 Lowest on 10/06/1990 |
| 1003 Axelrod 3009 Highest on 10/04/1990 |
| 1007 Rifkin 3001 Lowest on 10/03/1990 |

PucyHok 14.4: BuOOP HAaMBBHICUIMX UM HAMHUBIMX [IOPAOKOB, OINPeIejiISseMbX C I10-—
MOIIBID CTPOK

Io cux nop, Mbl HE OT'OBapMBajM YTO OaHHBIE MHOTOUMCJIIEHBEIX BalpPOCOB Oy-—



OyT BEIBOIMTHLCS B KakoOM TO OCOOOM Hnopsanke. Ml NPOCTO I[NOKa3EBAJM BHBOI
cHadajJjla M3 OIOHOTI'O 3anpoca a =arTeM u3 npyroro. KoHeuHO, BEH HE MOXeTe
nojlaraThbCsd Ha BHBOI IIPMXOIAUMM B IIPOMSBBOJIBHOM INopsAke. Mol kak pas cle-
JaeM TaK 4YTOOBl 3TOT CIOCOO OJIA BHIIOJIHEHMSA NPUMEepPOB ObJI O0Jiee HNPOCTEIM.
Bel moxeTe, MCIOJIb30BaTh NpenjioxeHre ORDER BY uToOB ynopsaIOuUTH  BEIBOI
n3 OOBeIVMHEHNHA, TOYHO TaK Xe& KakK 3TO OeJjlaeTCHad B MHIOVMBMIOYAJILHEIX 3alpo-
cax. JapalTe IIepeCMOTPMM Hall [IOCJEINHUM NPUMEpP UYTOOB yHNOPAHOUMUTH MMeHa
C IIOMOLIBI MX IMNOPAIOKOBEIX HOMEPOB. 3TO MOXET BHECTM NPOTHUBOpeUMe, TakKoe
Kak [NOBTOpeHMe MMeHu Peel B nocjenHey KoOMaHIe, Kak BEH CMOXeTE yBUIETH
M3 BHEIBOIA I[I0OKARaHHOTO B PucyHke 14.5.

SELECT a.snum, sname, onum, 'Highest on', odate
FROM Salespeople a, Orders b
WHERE a.snum = b.snum
AND b.amt =
( SELECT MAX (amt)
FROM Orders c
WHERE c.odate = b.odate )

UNION

SELECT a.snum, (sname, (onum, 'Lowest on', odat
FROM Salespeople a, Orders b
WHEREa.snum = b.snum
AND b.amt =
( SELECT MIN (amt)
FROM Orders c
WHERE c.odate = b.odate )

ORDER BY 3;

SQL Execution Log ============
( SELECT min (amt)

FROM Orders c

WHERE c.odate = b.odate)

ORDER BY 3;

| 1007 Rifkin 3001 Lowest on 10/03/1990 |
| 1002 Serres 3005 Highest on 10/03/1990 |
| 1002 Serres 3007 Lowest on 10/04/1990 |
| 1001 Peel 3008 Highest on 10/05/1990 |
| 1001 Peel 3008 Lowest on 10/05/1990 |
| 1003 Axelrod 3009 Highest on 10/04/1990 |
| 1002 Serres 3010 Lowest on 10/06/1990 |
| 1001 Peel 3011 Highest on 10/06/1990 |

PucyHok 14.5: dopMupoOBaHMe OOBENMHEHUS C MCHOJIb30BaHueM ORDER BY

[Toxa ORDER BY wmcnojabp3yeTcsda 10 YMOJIUAHUI, MBI HE IJOJIKHBEI €I'0 yKas3bBaTh.
MBI MOXeM YnopAangourMThb Hall BEIBOL C IIOMOUIBI HECKOJIbBKUX noneﬁ, OOHO BHYTPU
opyroro u ykaszsarb ASC mnam DESC mnsa xaxmoro, TOUHO TakKXe KakK Mbl OejaJinu
5TO OJIS OIMHOUYHBIX 3alpoCcOoB. 3aMeTbTe, YTO HOoMep 3 B npensoxeHum ORDER
BY ykazselRaeT kako¥ cTosibel mu3 npenjoxeHusa SELECT Oymer ynopsazmoudeH. Tak
Kak CTOJIOLUE ODOBEOMHEHMS — 2TO CTOJOLH BEBOIA, OHM He VIMET VIMEH, u



CJIeOOBATEJNIBHO, IHOOJIKHEL OINPEeleJIIThCsa I[I0 HOMEPY. ITOT HOMEP yKa3EBaeT Ha
VX MECTO CpeaM OPpYyI'MX CTOJIOLOB BHEBOIA. (CmoTpuTe I'maBy 7, o0OCyXIaollyio
CTOJIOLEl BEIBOIA. )

BHENHEE OBBEIVHEHUE

Onepauusa KoTOopasd OBIBAET YACTO IIOJIE3HA — BTO OOBEOMHEHME M3 OBYX 3all-
POCOB B KOTOPOM BTOPOM 3alpOoC BHOMpPAEeT CTPOKM, MCKJIOUEHHHE IHepBbM. Ha-
nboJjiee 4WacTO, BH OyHeTe nOejlaTb 3TO, TakK YTOOBE He MCKIIOYATb CTPOKU KO-
TOpPBIE HE YHOBJIETBOPUIM NpPeIMKaATy Npu OOBeIMHeHMM Tabmull. 3TO Ha3bBBaeT-—
Csa — BHeWHMM OObeIMHEHMEeM. I[IPeAnoJIOXMM YWTO HEKOTOPHE M3 BallMxX 3aKa3du-—
KOB elle He OBUIM Ha3Ha4YeHH K [IpoXaBllaM. BH MOXeTe 3axoTeTb YyBUIETbH MMe-—
Ha M T'OpoXa BCEeX BallMX 3aKa3uMKOB, C MMEHaMM MX [IPOIaBLOB, HE YUYMTHBAaA
Tex KTO elle He ObI HasHaueH. BH MOXeTe OOCTMYbL BTOTO, dopMupysa oObenu-—
HeHMe U3 OBYX 3alpoCOB, OIUH M3 KOTOPHIX BHIIOJIHAET OObeOMHEeHMue, a IOpy-
TOoM BHOMpaeT sBakaszuMkoB C IycTemMu (NULL) 3HAUYEeHMAMM IIOJIA Snum. OTOT
IOCJIeOHMM 3alpoC IOOJDKEH BCTAaBJIATE NPOOEJEl B IIOJIS COOTBETCTBYKUME I1OJIO
sname B [epBOM 3amnpoce. Kak u paHblle, BB MOXETEe BCTABJIATE TEKCTOBEE
CTPOKM B Ball BBBOL YTOOB MIOEHTUOMUMPOBATHL 3aNpOC KOTOPBIM BHBEJ INaHHYIO
CTPOKY. JCHnoJp30BaHME BTOM METOOMKM BO BHEUIHEM OObEeOMHEHMUM, IaeT BO3-—
MOXHOCTB MCIIOJIb30BAaTh MNPeIMKaTh IJd KJaccuomxkaumy, a He IOJd MCKJInYe-—
HUA.

Mel MCHOJIB30BaIM I[NPMMEP HAaXOXIEHMS NPOHAaBLOB C 3aKas3udMKaMM pasMelleH—
HBEIMM B MX TOopomax M paHbme. OOHAKO BMECTO NPOCTO BBIOOPa TOJBKO BTUX
CTPOK, BEl BO3MOXHO 3aXOTKTe YTOOHBl Ball BHIBOIL [IEePeUMCIIAJl BCeX IPpOnaBlOB,
1 yKaseBaJl TexX, KTO He muMeJI 3aKas3dMKOB B MX IOpolax, M KTO muMes. Cre-
OyIMM 3anpoc, UYey BHBOMI INOKas3kBaeTCsad B PucyHke 14.6, BHIIOJHUT 3TO:

SELECT Salespeople.snum, sname, cname, comm
FROM (Salespeople, Customers
WHERE Salespeople.city = Customers.city.

UNION

SELECT snum, sname, ' NO MATCH ', comm
FROM (Salespeople
WHERE NOT city = ANY
( SELECT city
FROM Customers )

ORDER BY 2 DESC;

SQL Execution Log ============

\

| FROM Salespeople

| WHERE NOT city = ANYate)
| ( SELECT city

| FROM Customers)

| ORDER BY 2 DESC;

\
\

\ 1002 Serres Cisneros 0.1300
| 1002 Serres Liu 0.1300
| 1007 Rifkin NO MATCH 0.1500
\ 1001 Peel Clemens 0.1200
\

1001 Peel Hoffman 0.1200



1004 Motika Clemens 0.1100
1004 Motika Hoffman 0.1100
1003 Axelrod NO MATCH 0.1000

PucyHok 14. 6: BHemHee oObeIMHeHUe

Crpoka 'NO MATCH' Obvula »onoJjiHeHa npobejiamMy, UYTOOB HNOJIyUUTH COBIale-—
HYe TIIOoJIa chname o nJmHe ( ®TO He o00da3aTeJIbHO BO BCexX peanmzaumax SQL
) .  BTopoM 3amnpoc BHOMpaeT Iaxe Te CTPOKM KOTOPEE MCKJIOUMIJI [IEPBBEIM. BEH
MOXeTe Takxe HOOaBUTH KOMMEHTAapPMUM MJIM BHpPaXeHMe K BalleMy 3allpoCy, BBU-
Ioe IOINOJIHUTEJILHOTO IOoJiS. KEcau BH chejlaeTe 2TO, BH OyIeTe IOJDKHEI moba-—
BMTb HEKOTOPHBIM INOIMNOJIHUTEJILHEI KOMMEHTAPUM WMJIM BHPAaXeHMe, B TOM Xe ca-
MOM NO3MLUMM CpenM BEOPaHHEIX [OJIeM, IJid KaxXIoT'o 3alpoca B olepauum o0b-—
enuHeHusa. CoBMecTmMMOCTb UNION mnpenmoTepamaeT Bac OT HOOABJIEHMA IOINOJIHM-
TEJILHOT'O IIOJIA OJiA [NepBOI'0 3alpoca, HO He OJig BTOpOoro. lMMeeTcs 3amnpoc
KOTOPEIM noBaBJjigeT CTPOKM K BHOPAHHBIM I[I0JIAM, M yKasbBaeT COBIamaeT Jiu
IOaHHEM I[IpOoJaBel] C ero 3aka3UMKOM B e€I'0 T'opoXe:

SELECT a.snum, sname, a.city, ' MATCHED '
FROM Salespeople a, Customers b
WHERE a.city = b.city

UNION

SELECT snum, sname, city, 'NO MATCH'
FROM Salespeople
WHERE NOT city = ANY
( SELECT city
FROM Customers )

ORDER BY 2 DESC;

PucyHok 14,7 1nokxasbBaeT BHBOI 3TOI'0 3alpoca.

SQL Execution Log ============

\
| WHERE a.city = b.city

| UNION

| SELECT snum,sname,city, 'NO MATCH'
| FROM Salespeople

| WHERE NOT city = ANYate)

| ( SELECT city

| FROM Customers)

| ORDER BY 2 DESC;

\

\

1003 Axelrod New York NO MATCH

| 1002 Serres San Jose MATCHED
\ 1007 Rifkin Barselona NO MATCH
\ 1001 Peel London MATCHED
| 1004 Motika London MATCHED
\

\




PucyHok 14. 7:

5TO He
coBMajapmye II0JIS OIOHOM M3 OoObeIMHSIeMEIX TabJjiuii.

[IOJIHOE BHelHee OOBeOMHEHNE,

BHemHee oObenMHEHME C [IOJIEM KOMEHTapud

TakK KaK OHO BKJIKUaeT TOJIBKO He-—
[lonmHOe BHellHeee OOBeOU-—

HEeHMe IOOJIXXKHO BKJIIOWATb BCEX 3aKa3UMKOB MMEKIMX ¥V He VMEeKIMX IIPOIOaBILIOB B

VX Topomax.

IeThb

Taxkoe ycJjoBue OymeT OoJjee
(BEIBOI cJlelylmeIro 3alpoca IIokKasaH

[IOJIHEIM, K&K BE 3TO CMOXEeTe yBU-—
Ha PucysHke 14,8 )

SELECT snum, city, 'SALESPERSON - MATCH'
FROM Salespeople
WHERE NOT city = ANY
(SELECT city
FROM Customers)
UNION
SELECT snum, city, 'SALESPERSON - NO MATCH'
FROM Salespeople
WHERE NOT city = ANY
(SELECT city
FROM Customers))
UNION
(SELECT cnum, city, 'CUSTOMER - MATCHED'

FROM Customers
WHERE city = ANY
(SELECT city
FROM Salespeople)

UNION

SELECT cnum, city,
FROM Customers
WHERE NOT city =

(SELECT city
FROM Salespeople))

ANY

ORDER BY 2 DESC;

FROM Salespeople)
ORDER BY 2 DESC;

SQL Execution Log

'CUSTOMER - NO MATCH'

2003 San Jose CUSTOMER - MATCHED
2008 San Jose CUSTOMER - MATCHED
2002 Rome CUSTOMER - NO MATCH
2007 Rome CUSTOMER - NO MATCH



1003 New York SALESPERSON - MATCHED

\ \
\ 1003 New York SALESPERSON - NO MATCH \
| 2001 London CUSTOMER - MATCHED |
\ 2006 London CUSTOMER - MATCHED |
\ 2004 Berlin CUSTOMER - NO MATCH \
| 1007 Barcelona SALESPERSON - MATCHED \
\ 1007 Barcelona SALESPERSON - NO MATCH |
\ \

PucyHok 1.8: IloJlHOe BHellHee OOLeOVHEHUE

( lomsaTHo, YuTOo BTa OdopMyJa ucnogb3yomas ANY - 3kBMBAJIEHTHa OObEeOVHEHUIO
B IpelblOylleM IpUMepe. )
CokpalleHHOEe BHellHee OObeIMHEHMEe C KOTOPOI'O MEl HauMHaJM, MCIOJIb3YyeTCHd

yame uYeM 2TOT MNOCJEeNHMM Np¥Mep. OJTOT IpMMep, OOHAaKO, WuMeeT IpyIou
CMEICJI. Bcsaxkmy pas, KoI'Za BBl BHIIOJNHSAeTe oObenmHeHMe OoJjiee ueM OBYX 3all—
POCOB, BB MOXETE MCIIOJIL30BATH KPYIJIHE CKOOKM UTOOB ONPEeNeJIMTh IIOPAIOK

OLIEHKNM . ﬂpyPMMM cJioBaMM, BMECTO IIPOCTO —

query X UNION query Y UNION query Z;

BbI IOOJIXHEI yKas3adTb, WMIN

( query X UNION query Y )UNION query Z;

VI
query X UNION ( query Y UNION query Z );

5TO noTomy, uTo UNION m UNION ALL MOIyT OBITb CKOMOMHMPOBAHHBI, UYTOOH
yoaJjAaTh OOHM IOyOJNMKAaTHE, He yHnanasa Opyrux. llpenjoxeHue -

( query X UNION ALL query Y )UNION query Z;

He 004a3aTesIbHO BOCIIpOM3BEOET Te Xe& Pe3yJIbTATEl UTO IMNPpenJIOXeHUEe -—

query X UNION ALL( query Y UNION query Z );

€CJiM IOBOVHBEIE CTPOKM B HeM, OyInoyT yIaJIeHH.

PE3IOME

Ternepr BBl 3HaeTe KakK MCIOJb30BaTh HIpenyioxeHre UNION, koTopoe naerT
BO3MOXHOCTb OOBEOMHATE JIIOOOE UMCJIO 3alpOCOB B €IMHOE TeJIO BhEBOXA. EcCiamu
BBl MMeeTe pAal NONOOHBIX Tabmnul, - Tabjiull, CcomepXallMxX IOXOXyl MHOOopMalMo,
HO NpMHaIJiexallyld Pas3HBM IIOJIb30BATEJIAM M OXBATHBAWIYID pPasJIMUHBIE OCOOEeH-—
HOCTM, BO3MOXHO — YUTO OOBEOMHEHME CMOXeT O0ecCleuMTb NPOCTOM CIOCOD OJd
CIIMSHYSA U yNOPANOYMBAaHMSA BEHBOIA. AHAJOIMYHO, BHEUHME OObeIOMHEHUI HalT
BaM HOBEIM CHNOCOO MCIOJIb30BaHMSA yCJIOBMM, He OJIS MUCKJIOUEeHMS BEHBOIA, a
I0Jig eT0 MAapKUPOBKM MM OOpa®OTKM €ro dYacTel, KOoI'La BCTpedaeTCd yCJIOBUE
oTJaMUamueecsa OT TOT'O, KOTOPOE He BHIIOJIHAETCSH.



STMM 3aKaHYMBATCSA HallM IJIABEL O 3aNpocax. Bel Tenepb uMMeeTe IOOBOJIBHO
[IOJIHOE MpenCTabJIeHMEe O INOMCKe HOaHHEIX B SQL. Crnenmyouyy war IOOJDKEH BKJIIO—
4aTk TO, KaK 3HAUYeHUdA BBOLATCA B TabOJMLE M KaK TabJMLE CO3ITAKTCA C Ca-—
MOT'O Haudajla. Kak BE yBUIeTe, 3alpOCH MHOI'IA MCIOJNIb3YITCHA BHYTPM IOPYIUX
TUIIOB KOMAaHZ, TakKXe XOpoWo KaK M camMu o cebe.

Ak khkkhkhkkxhkhkkkkhk*kx* PAEOTA C SQL kA hkhkkkkhkkxkk*k

1. CozmanTe oOBEIMHEHME U3 IOBYX 3arlpocor KOTOpPOE I1okasaljio Obl MMEHa,

Topoma, M OLEeHKM BCexX 3aKasuMKOB. Te M3 HMX KOTOPBE MMEeKT II0JIe ra-—
ting=200 m BGoJyee, HOJIXKHEI KPOME TOT'O MMETL CJioBa - "Bucoxwui Peni-
TUHT", a OCTaJibHBIE INOJIKHE MMEeTh cJjoBa " Huskuy PemTtuHT ".

2. HanmmmTe kOMaHZy KoOTOpas OBl BRIBEJIA MMEeHa M HOMEepa KaxXIoro IpOoIaBll M
KaxXxIOTO BakKa3uMka KOTOPHE MMeT OOoJblle YeM OIMH TeKyllMi NOPANOoK.
PesynbTaT npencTrabbTe B ajiaBUTHOM IIOPANKE.

3. ChoopMmpyMiTe OOBEOMHEHME M3 TpPex 3alpoCcoB. IlepBhlM BHOMpaeT IOJIS snum
BCexX MNpomaBLOB B San Jose; BTOPOM, OJA CnuUm BCEX 3aKa3uMKOB B San
Jose; M TPpeTuM MOJIS onum BCeX MNOpsSIKoB Ha 3 OkTabpsa. CoxpaHuTe nyb-
JIMKATBE MeXIOy I[IOCJIeNHMMM IOBYyMSA 3alpocaMy, HO YCTPaHUTE JIOyn M30BI-
TOYHOCTBE BBIBOJA MeXIy KaxXIbM M3 MX U CaMbM IIE€PBBM. ( IlpumeuaHUE: B
IOAHHEIX TMIIOBEIX Tabjamuiax, He COIEPXUTCS HUKAKOM M3OBITOUYHOCTM. OTO
TOJIBKO IIPpMMEP. )

( CMm. [punoxeHme A OJsg OTBETOB. )

15. BBOI, YOAJIEHUE u M3MEHEHVE 3HAUEHWM MOJIEN

3TA TJIABA TIPEJICTABJIAET KOMAHIH KOTOPHE ynpaBiigamwT SHaAYEHMAMU Ipenc-
TapJjideMeIMM B Tabimie. Korma BE 3aKOHUMTE 3Ty IJIaBy, Bl OyleTe CHIOCOOHH
IOMelaThk CTPOKM B Tabiauuy, YyHAJNATh MX, U M3MEHATb MHIOVMBUIOYAJIbHBIE 3HA-
YeHMSs IIPenOCTaBJIEHHEHE B KaxXIOM CTPOKe.

BymeT nokasaHO MCIOJIb30BaHME 3aNpPOCOB B QOPMMPOBAHMM IIOJIHOM TI'PYIINEL
CTPOK IJId BCTaBKM, a TakXe, Kak MOXET MCHOJIb30BAThHCA MNpenmukaT IOJjd yIl-—
paBJieHMS WM3MEHEeHMUS SBHAUeHMM M yIOaJjleHuS CTPpOoK. MaTepmalsl B 3TOM IJlaBe
COCTaBJIAeT I[OJHBM OOBEM 3HaHMM I[IOKas3HEBalmMM, KakK co3IJaBaThb M yNpabBJAThb
nHpopMaumer B Oase OAaHHBIX.

BoJjiee MOIlHBIE CHOCOOB MNPOEKTUPOBAHMUA MNPelIMKaToR OyAOyT OOCYXIEHH B
cllenywmelr rJjaBe.

== KOMAHJIH MOIMOVKAIVN A3HKA DML ==

B3HayeHMs MOTYT OHTL I[IOMENEeHE ¥ yHaJIeHEl M3 II0JIeM, TpeMs KOMaHIaMM
a3elka DML ( f3pK MaHuNynIMpoBaHMS JaHHBIMM ) @

INSERT (BCTABUTH),
UPDATE  (MOIMOUMLMPOBATE) ,
DELETE (YIOAJIUTD) .

He cMmymanTecb, BCe OHM yINOMMHAIMCH paHee B SQL, Kak KOMAaHIHE MOIMGM-—
KaLUN .

============ BBOJl 3HAUEHUN

Bce crpoxm B SQL BBOOATCS C MCIOJIB30BAHMEM KOMaHIE Monuomxkaumm IN-—
SERT. B camom npoctTon ¢opme, INSERT mcnosib3yeT CJeOyoWMM CUHTAKCUC:



INSERT INTO
VALUES (, .. .); Tak, HanpuMep, 4T0obbl BBECTM CTPOKY B Tabnuuy MNpoaaBLoB, Bbl MOXeTe
ncnonb3oBaTtb creayouwee ycnosue: INSERT INTO Salespeople VALUES (1001, 'Peel’,
'London’, .12); KomaHabl DML He npomn3BOAST HMKAKOro BbiBOAA, HO Balla rnporpamma
[OMKHa AaTb BaM HEKOTOPOE NOATBEPXKAEHME TOro YTO AaHHble 6bI1M UCNOAb30BaHbl. MMa
Tabnnubl ( B HaweMm cnydae - Salespeople (Mpoaasubl)), AOMKHO 6bITb NMpeaBapUTEbHO
onpegeneHo, B komaHae CREATE TABLE ( cMm. maBy 17 ), a Kaxaoe 3HayeHue
NpOHYMepOBaHHOE B NPEeAOXEHUN 3HAUEHUIN, AOSIKHO COBMa- AaTb C TUMOM AaHHbIX
ctonbua, B KOTOpbIA OHO BCTaBnsetcs. B ANSI, aTn 3HayeHna He MOryT COCTaBNsATb
BblpaXX€HWIM, YTO O3HA4aeT YTO 3 - 3TO A0C- TYMHO, a BblpaxeHue 2 + 1 - HeT. 3Ha4deHus,
KOHEYHO Xe, BBoAATCA B Tab- nuuy B NOMMEHHOM NopsaKe, NMo3TOMY NepBoe 3Ha4vyeHue C
MMeHeM, aBToMaTu- YeCckMu nonagaet B ctonbey 1, sBTopoe B cTonbew 2, Ha Tak aanee.
BCTABKA MYCTbIX YKA3ATENIEN (NULL) Ecnn BaM HyXHO BBeCTv nycrtoe 3HadeHne(NULL),
Bbl BBOAMTE €ro TOYHO TakXe KaK u 0bblyHOEe 3HaueHune. MNpeanonoxmM, 4To ele He MMenocb
nons ci- ty ana mucrtepa Peel. Bbl MOXeTe BCTaBUTb ero CTpoky co 3HadeHnem=NULL B 310
none, cnegyowmm obpasom: INSERT INTO Salespeople VALUES (1001, 'Peel', NULL, .12);
Tak kak 3HayeHue NULL - 3T0 cneumanbHbin MapKep, a He NPOCTO CUMBOJIb- HOE 3HaveHue,
OH He BKJItoYSeTCcs B oAnHOYHblE KaBblikn. MMEHOBAHWE CTOJIBUA AJ14 BCTABKA
(INSERT) Bbl MOXeTe Takxe yKa3biBaTb CTOMI6UbI, KyAa Bbl XOTUTE BCTaBUTb 3Ha4YeHue
MMeHU. DTO NMO3BOJISET BaM BCTaBNATb MMeHa B Nt06oM nopsake. MNpeanosioXmm 4To Bbl
6epeTe 3HaveHua ana Tabnuubl 3aKasvynKkoB U3 OTYETa BbIBOAMMOIO Ha NPUHTEP, KOTOPLIN
rnoMeLlaeT nx B TakKoM nopsake: city, cname, 1 cnum, n ans ynpoLweHus, Bbl XOTUTE BBECTMU
3Ha4yeHusa B ToM xe nopsake: INSERT INTO Customers (city, cname, chum) VALUES
('London’, '"Honman', 2001); O6paTtuTe BHMMaHMe 4To cToNnbubl rating u snum - OTCYTCTBYIOT.
DTO 3Ha- YWUT, YTO 3TU CTPOKM aBTOMATMUUYECKMN YCTAHOBMIEHbI B 3HAYEHUE - MO YMONYa- HUIO.
Mo ymon4daHuto MoxeT 6bITb BBEAEHO unun 3HadeHne NULL unuv agpyroe 3Ha- yeHue
onpegensieMmoe Kak - no ymonyaHuo. Ecim orpaHnyeHue 3anpewaeTt nc- Nosib3oBaHne
3HayeHusa NULL B gaHHOM cTtonbue, n aTtoT ctonbewl He yCTaHOB- JIeH KaK MO YMOJIYaHuio,
3TOT cTonbeu aonxeH 6biTb ob6ecnedeH 3HayveHneM ans nwbon komaHabl INSERT koTopas
oTHOCUTCA K Tabnuue( cMoTpu Mnasy 18 anga nHdopmaumm 06 orpaHnyeHmax Ha NULL n Ha
"no ymonyaxuo" ). BCTABKA PE3YJIbTATOB 3AIMPOCA Bbl MOXeTe TakXe MCrnosib30BaTh
koMaHay INSERT uTo6bl nony4yatb MauM BbibU- paTb 3HAYEHUS M3 O4HOM Tabnuubl N NoMeLwaTb
MX B ApYryto, 4Tob6bl NCNOMb30- BaTb UX BMECTe C 3anpocoM. YTobbl caenaTtb 3TO, Bbl MPOCTO
3aMeHseTe npeanoxeHue VALUES (13 npeablaywero npuMmepa) Ha COOTBETCTBYIOLLMI 3anpocC:
INSERT INTO Londonstaff SELECT * FROM Salespeople WHERE city = 'London'; 3gecb
BblIbMpaloTCs BCe 3HAaYEHUS NPOM3BEAEHHbIE 3anpoCcoM - TO-eCTb BCE CTPOKKU 13 Tabnuupbl
MpoaaBLOB CO 3HaueHMsaMM city = "London" - n nomewa- 0TCca B Tabnuuyy Ha3biBaeMyto
Londonstaff. Ytobbl 310 pabotano, Tabnnua Londonstaff gomkHa oTBevaTb cneayowmm
ycnosuam: * OHa gosmkHa yxe 6biTb co3agaHa komaHaon CREATE TABLE. * OHa ponxHa
MMETb YeTbipe cTonbua KoTopble coBnaaatoT ¢ Tabnuuer MNMpoaas- LOB B TEPMUHAX TUNa
AaHHbIX; TO-eCTb NepBbIli, BTOPON, U Tak ganee, cTonbubl Ka)kgon Tabnuvubl, 4OSKHbI UMETb
OANHAKOBbIMA TUM AaHHbIX ( MPUYEM OHU HE AO/KHbI UMETb OANHAKOBbIX UMeH ). Oblwee
npaswao TO, YTO BCTansieMmble cTonbubl Tabnnubl, 4OKHbI COBMaaaTb co ctonbuamm
BbIBOAMMbIMW MOA3aMNpOCOM, B AAHHOM cny4ae, ans Bcen Tabnuubl MNpoaasuos. Londonstaff -
3TO Tenepb HesaBucuMas Tabnmua KoTopas nonyyuaa HeKo- Topble 3HaYeHUs U3 Tabnuubl
MpoaasuoB(Salespeople). Ecnu 3HauveHMs B Tab- nuue Mpoaasuos 6yayT BAPYT M3MEHEHDI,
3TO HUKAK He 0Tpa3uTcs Ha Tabnuue Londonstaff ( xoTa Bbl MOrnm 6bl co3paTh Takor addeKT,
¢ nomouwbto Mpeac- TasneHna( VIEW), onncaHHoro B Mnase 20 ). Tak Kak uiam 3anpoc uam
koMmaHaa INSERT moryT yka3sbiBaTb CTON6LbI MO MMEHU, Bbl MOXETE, €CNn 3ax0oTuTe,
nepeMecTnTb TOSIbKO BbibpaHHbIe CTONOUbI @ TakXe NepeynopsaounTb TObKO Te CTON6LbI
KoTopble Bbl Bbibpanu. lpeano- 10XuM, HanpuMmep, 4YTo Bbl pewnan copMmnpoBaTb HOBYHO
Tabnuuy ¢ nmeHem Da- ytotals, koTtopas npocto 6yaeTt cnegmtb 3a 06WKMM KOIMYECTBOM
[0M11apoB CYMM NpMobpeTeHnit yrnopaaodeHHbIX Ha KaXabln AeHb. Bbl MOXeTe BBECTU 3THn
AaHHble He3aBMCKMMO OT Tabnumubl MopaaKoB, HO CHavana Bbl AO/KHbI 3aN0ONHUTL Tabnanuy
Daytotals nHdopmaumen paHee npeacrasneHHon B Tabnuue MNopsakos. MNMoHuMasa 4To
Tabnuua MopsaXKoB OXBaTblBAET NOCNeAHMA DUHAHCOBLIM rof, a HE TONIbKO HECKOJSIbKO AHeN,
Kak B HalleMm npuMMepe, Bbl MOXeETe BUAETb Npeun- MyLeCcTBO MCMO/Ib30BaHNA Clieaytolero
ycnosusa INSERT B noacuete u Beoae 3HavyeHmnin INSERT INTO Daytotals (date, total) SELECT



odate, SUM (amt) FROM Orders GROUP BY odate; O6bpaTtute BHMMaHUe 4YTo, KakK
npeanoXeHo paHee, nMeHa ctonbuos Tabnuubl Mopsaakos n Tabnuubl Daytotals - He AOMKHBI
6bITb ognHakoBbiMM. KpoMe Toro, ecnu gata npuobperteHums n obuiee KOAMYeCcTBo - 3TO
eANHCTBEHble cToNbubl B Tabnnue, U OHWM HaxoAAaTCA B AaHHOM NOpsAKe, X UMEHA MOryT
6bITb UCKJTIO- YEHbI U3 BblBOAA U3-3a@ UX OYEBUAHOWM MPOCTOThl. ========= YJAJIEHUE
CTPOK N3 TABJINL, ========= Bbl MOXETEe yAansTb CTPOKN N3 Tabnunubl KOMaHAOWN
moandunkaumm - DELETE. OHa MOXeT yaansaTb TOJIbKO BBEAEHbIE CTPOKU, a He
MHAMBUAYaNbHble 3HAYEHMS Nosien, Tak YTO NapaMeTp nons asnagetTcs HeobazaTenbHbIM UK
HeAoCTYMNHbIM. YTO6bI yaanuTb BCe coaepxaHue Tabnnubl MNpoaaBLOB, Bbl MOXETE BBECTU
cne- aywouwee ycnosue: DELETE FROM Salespeople; Tenepb korga Tabnunua nycra ee MOXHO
OKOHYaTeNbHO yaanuTb komaHgon DROP TABLE ( aTo o6bsicHseTcs B [naBe 17 ). O6blyHO,
BaM HY>XHO yAasinTb TONIbKO HEKOTOPbLIE onpeaeneHHble CTPOKN U3 Tabnuubl. YTo6bI
onpeaenuTb Kakume CTpokn 6yayT yaaneHbl, Bbl MCNOMb3yeTe NpeankaT, Tak Xe Kak Bbl 3TO
Aenanun gns 3anpocoB. Hanpumep, 4tobbl yaa- nntb npoagasua Axelrod n3 tabnuubl, Bbl
MoxkeTe BBecT DELETE FROM Salespeople WHERE snum = 1003; Mkl ncnonb3oBanu none
snum BMeCTO MoJis shame NOTOMY, UYTO 3TO Jydwas TakTUKa Npu MCNoNb30BaHMN NEPBUYHbBIX
KJIloUer Koraga Bbl XoTuUTe 4TOb6bl AeliCc- TBUIO NogBepranacbk o4Ha U TONIbKO OA4Ha CTpoka. Ans
BacC - 3TO aHa/IONMYHO AENCTBUIO NMEPBUYHOrO Ktous. KoOHeYHOo, Bbl MOXeTe Takxe
ncnonb3oBatb DELETE ¢ npeamkaToM KOTOpbIA 6bl BbiIbBUpan rpynny CTPOK, Kak NOKa3aHo B

yAanaTb CTPOokM Tabnuupbl, Bbl AO/KHbI Y3HATbh KakK M3MEHATb HEKOTOPbLIE UIN BCE 3HAYEHUS B
CYLLECTBYIOLWEN CTPOKE. DTO BbINONHAeTCS KoMmaHaon UPDATE. OTa koMaHAa coaepXuT
npepnoxeHne UPDATE B KOTOpPOI yKasaHO MMS Mcnosib3yemon Tabnuubl n npegnoxenme SET
KOTOpOE yKa3blBaeT Ha M3MEHEHME KOTOPOE HYXXHO caenaTb Ans onpeaeneHHoro cronbua.
Hanpumep, 4To6bl MI3MEHUTL OLLEHKW BCeX 3aka3umkoB Ha 200, Bbl MoxeTe BBecTn UPDATE
Customers SET rating = 200; MOANOUNLINPOBAHUE TOJIbKO OMPEAENEHHbIX CTPOK
KoHeuHOo, Bbl He BCerga 3axoTuTe yKasblBaTb BCE CTPOKM Tabnuubl ANs n3- MEHEHUs
€AVHCTBEHHOro 3HayeHus, Tak yto UPDATE, Hanogo6bun DELETE, mMo- xeT 6paTb npeankaThl.
BoT Kak HanpuMmep MOXHO BbIMNOJHUTb U3MEHEeHWe OANHa- KOBOE AN BCEX 3aKa34YMKOB
npoaasua Peel ( umetowero snum=1001 ): UPDATE Customers SET rating = 200 WHERE
shum = 1001; KOMAHOA UPDATE /14 MHOI'MX CTOJIBLLOB OgHako, Bbl HE AO/XKHbI,
orpaHmymBaTthb cebs MoandbuMpoOBaHMEM €ANHCTBEH- HOro CToM6Ua C MOMOLLbIO KOMaHAbI
UPDATE. MpeanoxeHne SET MOXeT Ha3HayaTb ftoboe umncnio ctonbuos, oTaensemMbix
3ansaTbiMU. Bce yKasaHHbIe Ha3HavyeHns MoryT 6biTb caenadbl 4as nobon TabnanyHom CTpoku,
HO TONbKO AN OAHOM B KaXAblh MOMEHT BpeMeHW. [peanonoxuM, 4yto npoaasel, Motika
ywesn Ha neH- CUK, 1 Mbl XOTUM NepeHa3sHa4vYnTb ero HoMep HoBoMy npogasuy: UPDATE
Salespeople SET sname = 'Gibson',city = 'Boston’,comm = .10 WHERE snum = 1004; JTa
KOMaHAa nepenact HoBOMY npoaaBuy Gibson, Bcex TeKyLmMx 3aKa34ynkoB ObiBLLIEro npoaasLua
Motika 1 nopsaakun, B TOM BMAE B KOTOPOM OHM 6blsIN CKOM- NOHOBaHbI aAnsa Motika ¢ nomouwbto
rnosas snum. Bbl He MoXxeTe, ogHako, MoaMdK- LMpoBaTb Cpa3y MHOro tTabnuuy B o4HOM
KOMaHAe, YaCTM4YHO MOTOMY, YTO Bbl HE MOXeTe MCNosib30BaTb NpedunKCcbl Tabanubl Co
ctonbuamm naMeHeHHbIMW Npea- noxenmem SET. [JpyruMu cnosamm, Bbl HE MOXeTe CKasaTb -
"SET Salespeop- le.shame = Gibson" B komaHae UPDATE, Bbl MOXeTe CcKa3aTb TO/IbKO TakK -
"SET sname = Gibson". UCMOJIb30BAHUE BbIPAXEHWUIW 019 MOANOUKALIMN Bbl MoxeTe
MCNON1b30BaTb CKasipHble BblpaXkxeHus B npegnoxeHun SET komaHabl UPDATE, ogHako,
BKJ/IIOUMB €ro B BblpaXkeHne nons Kkotopoe 6yaer nsmMeHeHo. B aToM nx otnmuuve ot
npeanoxeHnsa VALUES komaHabl INSERT, B KOTOPOM Bblpa- )XeHUS HE MOTyT UCMNOJIb30BaTbCH;
3TO CBOMCTBO CKaNsIPHbIX Bblpa)>XeHWl - BeCbMa nosie3Has 0CobeHHOCTb. [peanonoxuM, 4yto
Bbl pelwunam yaBouTb KOMUC- CUOHHbIE BCEM BaluMM npojasuamM. Bbl MOXeTe Ncnosib3oBaTh
cneaytoulee sbipaxe- Hue: UPDATE Salespeople SET comm = comm * 2; Bcakuii pas, Korga
Bbl CCbl/la€TeChb K YKa3aHHOMY 3HauyeHuto ctonbua B npepnoxeHmn SET, npomnssegeHHoe
3Ha4YeHMe MOXeT MOSYUYUTCHA U3 TEKYLLEN CTPOKMK, Npexae B Hen 6yayT caenaHbl Kakne-To
M3MEHEHUS C mMoMoLbio KoMaH- abl UPDATE. EcTtecTBEHHO, Bbl MOXETE CKOMOBMHMPOBATb 3T
0CO6EeHHOCTU, U CKasaTb, - YABOUTb KOMUCCUIO BCEM NMpoaaBLam B JIoHAOHe, TaKUM
npeanoxe- Hnem: UPDATE Salespeople SET comm = comm * 2 WHERE city = 'London’;
MOANDULINPOBAHUME MYCTLIX(NULL) 3HAYEHWI Mpeanoxexune SET - 370 He npeamkaT. OH
MOXeT BBoAUTb NycTble NULL 3Ha- YeHUs TakxXe Kak OH BBOAWS 3HAYEHUS HE NCMNOb3YS
KaKoro-To cneumnanbHoro cnHtakcuca ( Takoro Hanpummep kak IS NULL ). Tak 4To, ecnu Bbl



XOTUTE YCTaHOBUTb BCe OLIeHKM 3aKa3umkos B JloHaoHe B NULL, Bbl MOXeTe BBeCTH
cnepytouwee npeanoxenne: UPDATE customers SET rating = NULL WHERE city = 'London’;
4yTO O6HYNNT BCE OLEHKM 3aKa3uynKoB B JIOHAOHE, ================ PE3IOME
================ Tenepb Bbl 0BJIaZAe/IN MAaCTEPCTBOM yrpaB/eHNUs coaep>aHnem
Bawlen 6a3bl AaHHbIX C MOMOLWbIO Tpex NpocTbiXx kKoMaHA: INSERT - ncnonb3dyemon ytobbl
rnomewaTb CTpokn B 6a3y aaHHbiX; DELETE - yto6bl yaanatb nx; REFERENCES - yTo6bl
M3MEHSTb 3HAUYEHUS B YXXe BCTaBJ/IEHHbIX CTPOKaX. Bbl 06yyanncb ncnonb3oBaHMio npegmkarta
¢ komaHgamn UPDATE vn DELETE utob6bl onpeaensitb, Ha KOTOPYIO U3 CTpok byaeT
BO34encTBoBaTbh KoOMaHAaa. KoHeuyHo, npeamkaTbhl Kak TakoBble - He 3HauYnMbl Ans INSERT,
MoTOMy 4TO 06- CyXxaaemas CTpoKa He CylecTByeT B Tabnuue 40 OKOHYaHMS BbINOJIHEHUS KO-
maHabl INSERT. OgHako, Bbl MOXeTe ncnonb3oBaTb 3anpockl ¢ INSERT, 4tobbl cpasy
rnoMeLlaTb BCce Habopbl CTpoK B Tabnuuy. Npuyem 31O, Bbl MOXETE Ae- NnaTb CO cTonbuamn B
nobom nopsake. Bbl y3HaNM, YTO 3HAYEHMSA NO YMONYaHMIO, MOIyT NOMeLLATbCS B
cTonbubl,ec- 1M Bbl HE YCTaHaB/IMBAETE 3TO 3HaYeHMe SBHO. Bbl Takxke BMAEIN UCNOAb30Ba-
HWe CTaHAapTHOro 3Ha4yeHunsa no yMmondaHuio, kotopbiM aensetcad NULL. Kpome Toro, Bbl
noHanu, 4yto UPDATE MoOXeT Mcnonb3oBaTb BblpaXXeHne 3HaueHus, Ttoraa Kak INSERT He
MoxeT. Cnefgytowas rnasa pacluMpuT Balle NO3HaHWUS, NMoKasas BaM, KakK MCNOb30- BaTb
noA3anpockl C 3TMMM KOMaHAaMu. 3TN NoA3arnpocbl HAMOMUHAaT Te, C KO- TOPbIMU Bbl YXe
3HaKOMbl, HO UMEIOTCH HEKOTOpble creuuanbHble BbiBOAbI U Orpa- HUYEeHUsd, Koraa
noA3anpockl UCNoMb3yTCA B KoMmaHgax DML, uto Mbl 6yaem obcyxaath B Mnase 16.
Frokxokskokokokkrokx PABOTA C SQL ¥ *dkskkkiokxitx 1. Hanuwmnte koMaHAy Kotopas 6bl
rnoMecTmna cregyrowme 3HadeHns, B X HU- XeykasaHHOM nopsake, B Tabnunuy NpoaaBuUoB:
city - San Jose, name - Bianco, comm - NULL, cnum - 1100. 2. HanuwunTe KOMaH4y KoTopas
6bl yaanuna sce nopsakm 3akasdymka Clemens 13 tabnuubl Mopsakos. 3. Hanuwute KoMaHAay
KoTopas 6bl yBenmumna oueHKy Bcex 3akaszumnkos B Pume Ha 100. 4. Npoaasel, Serres
OCTaBWJ1 KOMMNaHu1to. NepeHasHaybTe ero 3aka34ynkos npo- gasuy Motika. ( CM. MpunoxeHune
A ans oTBETOB. )

16. NCIOJIB30OBAHME IIOI3AIIPOCOB C KOMAHIAMVM MOIMOUMKALIUU

B OTOM IJIABE, BH Y3HAETE KAK KCIIOJB30BATH momsampocH B KOMaHOax MO-

ouduxaumr. Bel HaMieTe, YTO HEUTO [OHOOHOEe - BH yXe BUIENM NPU MCIOJb-—
30BaHUM I[ONO3APOCOB B 3anpocax. [loHMMaHMe, KaK NOO3alpOCH MCIOJb3YylTCH
B KOMaHImax SELECT, cHmejlaeT UMX IPMMEHEeHMEe B KoMaHIax MoIoudmkaumy oOojee

YBEPEHHEIM, XOTHA M OCTAaHYTCHA HEKOTOPHE BOIPOCH.

SapepmeHneM koMmaHIel SELECT apjigseTcda nmomsamnpoc, HO He HpenmMKaT, U 10—
3TOMYy €TI0 MCIOJIE30BaHME OTIMYAEeTCHd OT MCIOJBL30BAHUA NPOCTHX IPEeOMKaTOB
C KOMaHIaMy MOIMQMKAaLMM, KOTOPHE BE yXe BHIIOJHAJNM pPaHeee C KOMaHIaMM
UPDATE w»m DELETE. Bel MCHOJB30BaJiM IIPOCTHEE 3ANPOCH YTOOB NPOM3BOIUTH
3HadveHusa nja INSERT, a Tenepb Mbl MOXEM PAaCUMPMTL BTM  3alpPOCH  YTOOH
BKJIOUATE B HMX [OO3AIPOCH.

BaxHEIM MNPMHLMUI KOTOPHM HaIo cobjomaTh HpM paboTe C KOMaHIaMM MOIUQU-—
Kauum, COCTOMT B TOM, YTO BBl He MOXeTe B NperjioxeHur FROM joboro mnom-—
3anpoca, MoOIMOUMUMPOBATH TabJaMLly K KOTOPOM CChUIAETECH C IIOMOUBI OCHOB-—
HOM KOMaHIEl. O9TO OTHOCMTCS KO BCEM TpeM KoMaHOaM Momoudmxaumm. XoTsa
vMeeTcsa OOJblIOE KOJIMYECTBO CUTyalLMM B KOTOPHIX OyZeT I[OJIE3HO CHOeJaThb
3anpoc TOM TabiaMiel KOTOPYKH BB XOTUTE MOIMOMUMPOBATE NPMUEM BO BpeMAa ee

MOOMOMKALMM, DTO CJMIKOM YCJIOXHSET olepaumuio 4TOOB MCIOJIL30BAThH €€ Ha
OpakTUKe .
He mejanTe CCBUIKM K Tekylley CTpOkKe Tabimipl yka3aHHOM B KOMaHIe, KO-

TOpad ABJIA€eTCA COOTHECEHHEBEIM I10O3allpOCOM.

==== JICIIOJIb3OBAHVE I[IOJ3AIIPOCOB C INSERT ===

INSERT - »TO caMelM NPOCTOM CJydal. BeH yxe BuIedM Kak BCTaBJATHL pe-



3YJABTATE 3anpoca B Tadbauuy. Bl MOXeTe MCHNOJIB30BATE I[OAO3ANPOCH BHYTPU
JoO0T0 3amnpoca, KOTOPHM I'eHepUpyeT 3HaueHud IJigd kKoMmaHIel INSERT Tem xe
caMblM CIIOCOOOM, KOTOPEIM BHl LeJjlajii 3TO OJid OPYyI'MX 3alpocoB — T.e. BHYT-—
pu npemmkaTa uiaM npengoxeHmda HAVING.

[IpennojioXxyM, YTO Me MMeeM Tabnuly C mMeHeM SJpeople, CTONOLE KOTOPOM

COBIAIamT CO CcToJybluaMy Hamey Tabauubl [IpomaBLOB. BH yXe BUIOeJIM Kak 3a-
NOJIHATE Tabjaully nomo®HO 3TOH, 3akKal3duMkKkaMmy B Iopole, HalpuMmep, B San
Jose:

INSERT INTO SJpeople

SELECT *
FROM Salespeople
WHERE city = 'San Jose';

Ternepb MBI MOXEM MCIIOJB30BATH I[IOA3ANPOC UYTOOE »obaBUThL K Tabjuie
SJpeople BCcex MNPONABLOB KOTOPHE MMET 3akKasuMkoB B San Jose, He3aBUCU-
MO OT TOTO, HaxXOOATCS JIM TaM MNPOIOABLHE MJIM HET:

INSERT INTO SJpeople
SELECT *
FROM Salespeople
WHERE snum = ANY
( SELECT snum
FROM Customers
WHERE city = ' (San (Jose' );

Oba 3ampoca B 2TOM KOMaHIe (QYHKLUMOHMPYIT TakKXe KakK ecyiu OB OHM He
ABJIANMCE YacTbi BeHpaxeHma INSERT. [lomzanpoc HaxoOouT BCe CTPOKM IOJIiA 3a-
Kal3uuMKOB B San Jose u oopMuMpyeT Hab®op BHAYEeHMM Snum. BHEWHMM 3alpoc
BEIOMPAET CTPOKM M3 Tabnuiel Salespeople, I'Ie 3TM 3HAUEHMS SNUM HaMIEHH.
B sTOM npmuMmepe, CTpOkM njsa npomabBuoe Rifkin m Serres, KoToOpee Has3Haue-
HEI 3akaszumkaM B San Jose - Liu m Cisneros, OynyT BCTaBJIEHH B Tabauiy
SJpeople.

HE BCTABJIAWNTE OYBJIVKATH CTPOK

[IocnenoBaTeIbHOCTE KOMAHI B NpeAlleCcTByoIEeM pas3nejyie MOXeT OHTb Npob-—
JeMaTMuHOM. IlponmaBel Serres HaxonouTcsa B San Jose, M CJemoBaTeJyIbHO Oy-—
IOeT BCTaBJIEH C IOMOILI [NepBOM KOMaHOH. BTopasd koMaHIa IONETaeTCs BCTa-—
BMTb €I'0O CHOBAa, IOCKOJIBKY OH MMEeT elle ONHOTO 3akasuuka B San Jose.
Ecau uMenTCcs JOOBEe OrpaHMUYeHMs B Tabiuile SJpeople KOTOPBE BHHYXIALT €€
3Ha4YeHMs ObTb YHMKAJBHBEIMM, D5Ta BTOPas BCTaBKa NOTEPNMT Heymady ( Kak
5TO ¥ IOOJIXHO ObBIO OBITH) . JBOMHEIE CTPOKM 5TO IJoxo. ( Cm. T'mary 18 nns
nonpobHocTeM 00 OTPaHUUYEHUAX. )

Beuto OBl Jiydlle ecJjiM OBl Bbl MOIJIM KaK—TO BEACHMTL, UYTO 3TU 3HAUEHUA YyXe
ObUIM BCTAaBJIEHE B Tabiaully, OIpexXIe dYeM Bhl [IONBITAeTeCh CHejlaTb 3TO CHOBA,
C HOoMoupl HOOABJEHMS IOPyroTro HNoAsanpoca ( MCIOJNb3yoUeIOo OINepaTOPhl THUIla
EXISTS, IN, < > ALL, u Tak Jjajlee ) K NpelukKaTy.

K coxasneHnuo, 4TOOB crejlaTb 3Ty paboTy, BH OOJIXHEL OyImeTe COCJIaTbCHA Ha
camy Tabmauuy SJIpeople B npensnoxeHum FROM sTOr0o HOBOTO Iomsanpoca, a,

KakK Mbel T'OBOPUIIM paHee, BEl HE MOXETE CCHJIATBCSH Ha Tabamuy kKoTopad =a-
IoeycTBOBaHa ( LeJMKOM ) B JIOOOM NOO3alpoce KOMaHOs MoIubmkaumum. B ciy-
uyae INSERT, 3TO0 OyIeT TakKxe IIpenNaTCTBOBATb COOTHECEHHEIM I[oI3alpocau,

OCHOBAHHEIM Ha ’I‘&@J’H/H_Le B KOTOPYI BBl BCTaBJIA€TE 3HAUEHNMA. 9TO mMMeeT 3Ha-—
JeHMre, IOoTOMy d4uTO, C nomowbil INSERT, BB cO3maeTe HOBYH CTPOKY B Tabjam-—
ue. "Texkymwasa cTpoka'" He OyHmeT CylWecTBOBATb OO Tex Hop, noka INSERT He
3aKOHUUT ee oOpabaTeHBAaThH.



VCIIOJIE3OBAHME IIOJ3AIIPOCOB CO3JAHEX
BO BHEINHEV TABJIMIE 3AIPOCA

3anpeueHre Ha CCHJIKY Kk Tabnuie KoTopasd MoaAuduuupyeTcs koMaHnmoum IN-
SERT He NOpenoxpaHUT BaC OT MCIOJIE30BaHMA INOO3AMNPOCOB KOTOPEE CCHUIATCSHA
K Tabyiuile MCHOJIb3yeMOoM B NpemnjioxeHur FROM pHemHel koMaHOel SELECT. Tab-
JMla M3 KOTOPOM BEl BHOMpaeTe 3HAaueHMsa, YTOOB Npom3BecTu ux nijasa INSERT,
He OyneT 3aleliCcTBOBaHa KOMAHIOOM; M BH CMOXETe CCHJIATHCS K 3TOoM Tabiuie
JIHOOEIM CIIOCOOOM KOTOPBIMM BEI OOBUHO 3TO HOeJjiajiM, HO TOJIBKO eCcyu 5Ta Tab-
JMia ykaszaHa B aBTOHOMHOM 3amnpoce. llpennojioxmuM 4TO Mbl MMeeM Tabjauuiy C
VMeHeM Samecity B KOTOPOM MEI 3aNOMHMM NIPOIABLOB C 3akas’3uMKaMy B MX I'O-—
ponax.

Mel MOXeM 3aloJIHUMTh TabJMly MCIOJNb3Yysa COOTHECEHHBM NOA3alNpocC:

INSERT INTO (Samecity
SELECT *
FROM (Salespeople outer
WHERE city IN
( SELECT city
FROM Customers inner
WHERE inner.snum = outer.snum ) ;

Hr Tabmmua Samecity, Hm Tabnuua [IponaBLOB He NOJDKHEl OBITH MCIIOJIB30Ba-—
HEl BO BHEUWHMX MM BHYTPeHHMxX 3anpocax INSERT. B kauecTBe Opyroro npm-
Mepa, INIpPpenroJyioXyM, 4YTO BE MMeeTe IIPEeEMMIO OJId MIpoldaBlia KO'I‘Oprﬁ mMeeT Cca-—
MBIV OOJIBLIOM MOPSIOK Ha KaxIblM INeHb. Bl cjlelmTe 3a HMM B Tabiulle C MMe-—
HeM Bonus, KoTopas COIepXMUT I[IoJle Snum Nponaeloe, Ioje odate m mnoje
amt. Bel IOOJDKHEI 3BaloOJIHUTb 3Ty Tadbnuuy MHbPopMaLMeM KoTopas XPaHUTCS B
Tabmuue [opAOKOB, MCIOJB3YyfA CIenyollyld KOMaHIY:

INSERT INTO Bonus
SELECT snum, odate, amt
FROM Orders a
WHERE amt =
( SELECT MAX (amt)
FROM Orders b
WHERE a.odate = b.odate );

INaxe ecyiM BTa KOMaHIa MMEEeT MOI3alpoC KOTOpel 6OaszuMpyeTcs Ha TOM  Xe
caMoy TabJsmlle 4YTO M BHEUWHMM 3alpoc, OH He CcchJjlaeTca k Tabmaumue Bonus,
Ha KOTOPYK BO3IEMCTBYEeT KoMaHZa. UTO OJigd Hac abCOJIOTHO IIpMEeMJIEMO.

Jloruka sBamnpoca, €eCTeCTBEHHO, IOJIXHa NpocMaTpuBaTh Tabnauuy [IopsaIkos,
¥ HaxXOOMUTH IJiS KaXIOM CTPOKM MakCUMMyM opsalka CyMM OpuoOOpeTeHuM IJidg
3TOM IOaTH. Ecim sTa BeJIMumMHa - Takas Xe KaK y TeKyllel CTPOKM, TeKylas
CTpOKa ABJAeTCS HaMOOJbIMM NOPANKOM IJII 5TOM IOaTH, M IOaHHHE BCTABJIALT—
csa B Tabauiy Bonus.

==== VCIIOJIE3OBAHME IIOJ3AIIPOCOB C DELETE ====

Bel MOXeTe TakXe MCIOJb30BAaTh MNON3AlPOCH B NpenmkaTre komMaHnel DELETE.
OTO HmacT BaM BO3MOXHOCTBL OIpPeNesiATb HEeKOTOPHE HOOBOJIBHO CJIOXHEIE KpPUTE-—
| 9Z8%18 Y TOOH YCTAaHOBUTE, KaKMe CTPOKM 6y):[y'r yoajgaTrTbecd, 4YTO BAXHO, TakK Kak
BEl KOHEUHO Xe& He 3axXO0TUTE [0 HEOCTOPOXHOCTU YyHaJMTh HYXHYI CTPOKY.

Hanpumep, ecimu Mbl 3aKpBUIM Halle BeOOMCTBO B JIOHOOHe, MBI MOIJIM OBl MC-—
[IOJIB30BATh CJEONYRIMM 3alpoC 4YTOOH yHaJMThk BCEX 3aKas3UMKOB HA3HAUYEHHHX
K npogmgasuaM B JIOHOOHE:



DELETE
FROM Customers
WHERE snum = ANY
( SELECT snum
FROM Salespeople
WHERE city = 'London' );

S9Ta kOMaHIa yOoalduT M3 TabamMuel 3aka3uMkoB CcTpoku Hoffman wum Clemens
(HasHaueHHHX O0Ji9 Peel), u Periera (HazHaueHHOTO kK Motika).

KoHneuHO, BB 3axXOTUTEe YINOCTOBEPUTHLCS, NPaBUIBLHO JM chopMMpoOBaHa 3Ta
onepaumus, Opexine YeM yHaJUTT MM M3MEeHUTT CTpoku Peel m Motika.

3TO BaxHO. OBBIUHO, kKOT'Ia Mbel OejlaeM Mommbmkaumio B Oase JaHHBIX, KOTO-
pas nomJjledeT JpyITMe MoIMuKaLMM, Halle NepBOe XeJlaHMe — CHejlaTb CHaudaJlo
OCHOBHOE IeMCTBME, a 3aTeM I[IpPpoCJjleIUTh OpyIMe, BTOPUUHEE. OTOT IIPUMED,
noxkaxeT, nouemy 0OoJyee 500exTMBHO IejlaTb HaoOOPOT,  BHIIOJHMB CHaudalla
BTOPUYHEIE HOEMCTBUS.

Ecnmu, HanpuMmep, BH PEIMJIM M3MEHUTH 3HAUeHMe MoJig City Bammx npomaB-—
LIOB Be3Oe, I'Ie OHM I[epeHasHaudeHbl, BHE HOOJDKHEL PACCMOTPETh BCEX BTUX 3a-—
Ka34UMKOB 0Oo0Jiee CJIOXHEIM CIOCOOOM.

Tak kakK peaJibHEle Oase NaHHBEIX MMET TEHIOEHUMIO pasBMBATLCS OO 3HAUM-
TeJIbHO OOJIBIIMX pasMepoB dYeM Hauy HeOoJibliMe TUIIOBBE TaOJIMLEL, 3TO MOXET
CTaTb CepbesHOM HpobijieMoyM. SQL MOXeT NPpeloCTaBUThL HEKOTOPYK I[IOMOIL B
3TOM OOJIaCTM MCIOJIB3YyS MeXaHM3M CIPaBOYHOM LEJIOCTHOCTU ( OOCYXIEHHOM B
TnaBe 19 ), HO 3TO He BCerZa IOCTYINHO UM He BcCerza IIPMMEHUMO.

XoTa BEL He MOXeTe CChUlaThbCHa k Tabiulle M3 KOTOPOM BH OyIeTe yIajiadThb
CTpokM B HNpenjioxeHum FROM nogpgsamnpoca, BB MOXeTe B NpeluKaTe, COCJaTbCHA
Ha TeKylyld CTPOKYy-KaHIMIAT STOM TabimulIbe — KOTOopas ABJIAETCS CTPOKOM KO-
TOpas B HaCTodllee BpeMsa NPOBEPSEeTCsa B OCHOBHOM INpelukaTe. HpyI'MMM CJO-—
BaMlM, BEl MOXETE MCIOJIb30BAaTh COOTHECEHHEE NOAO3alpoCH. OHM OTIMYUATCHI
OT TexX COOTHECEHHBIX [I0I3alpPOCOB, KOTOPHBE BH MOIJIM MCIOJIL30BaThL C IN-
SERT, B KOTOPOM OHM OQaKTMUeCKM O0as3MpOBaJIMCh Ha CTPOKax-kKaHOuIaTtax Tab-
JIMUEL 3aIeMCTBOBAHOM B KOMaHIe, a He Ha 3alpoce Opyror TabJmuiE.

DELETE FROM Salespeople
WHERE EXISTS
( SELECT *
FROM Customers
WHERE rating = 100
AND Salespeople.snum = Customers.snum ) ;

ObpaTture BHUMaHMe, dYro AND u"acTh HOpeIMKaTa BHYTPEHHEI'O 3anpoca CChHI-
JaeTcda K Tabmuue IllpomaBuoB. OTO O3HAYWAEeT YUTO BeCh [NOA3aNpOoC OyHOeT BHI-
NOJIHATBCA OTHOEJIBHO IJIA KaxXIOoM CTPpOokM Tabmmuel [IpomaBuob, TakKXe KakK 3TO
BBIIIOJIHAJIOCE C IOPYTMMM COOTHECEHHEMM [IoA3alpocaMu. OTa KOMaHIa yIaJuT
BCexX IMpPOHaBLIOB KOTOPEE MMEJNM IO MEHbIeM Mepe OINHOTO 3aKasuMKa C OLEH-—
ko 100 B Tabmnuiue IIponaBLOB.

KoHeuHO Xe, MMeeTcs OPYyTOM CHOCOO cHOejlaTb TO Xe:

DELETE FROM Salespeople
WHERE 100 IN
( SELECT rating
FROM Customers
WHERE Salespeople.snum = Customers.snum) ;

9Ta KOMaHIa HaxXOOMT BCe OLEeHKM [OJIg KaXIoro 3akKas3duMKa NPOIaBLOB U
yIajsgseT Tex NPOIaBLOB BaKal3UMKM KOTOPOTO mMMelnT oleHKy = 100.
OOBIUHO COOTHECEHHHBE IIOA3AaNPOCH — STO NOA3alPOCH CBA3aHHEE C Tabnuueyn



K KOTOPOM OHM CCBUJIAITCS BO BHEWHEeM 3anpoce (a He B CaMOM [IPpelJIOXeHUU
DELETE) - M Takxe 4YacTO MCIOJIb3YEME. BB MOXeTe HaWTM HaMHUBWUNM [HOPSAIOOK
Ha KaXIbplil IeHb UM yIaJlUTh [NPONAaBLOB KOTOPEE IPOM3BENM €TI0, C IIOMOILI
crenyoumer KOMAaHIH :

DELETE FROM Salespeople
WHERE (snum IN
( SELECT snum
FROM Orders
WHERE amt =
( SELECT MIN (amt)
FROM Orders b
WHERE a.odate = b.odate ));

llonzanpoc B npeimkaTe DELETE , 6epeT COOTHECEHHEM [IOO3amnpoc. O9TOT
BHYTPEHHUM 3alpoC HaxXOOUT MMUHMMAJIbHBY [HOPSOOK CYMMH NpuoOpeTeuit Ijid
DaTEl KaXIOM CTPOKM BHEMHeIo 3amnpoca. Ecim sTa cyMMmMa Takas Xe Kak CyMMa
TEeKylWey CTPOKM, [NPeOMKaT BHENHEeIO 3alpoca BEPEeH, YTO O03HadaeT, UYTo Te-
Kyllass CTPOKa MMeeT HaMMeHbMM NOPSHOOK IJg 3TOM nmaTel. [lojle snum npolaB-—
11a, OTBETCTBEHHOTO 3a 3TOT NOPSHOOK, M3BJIEKaeTCsa U IepelaeTCs B OCHOB-—
HOV HNpenukaT KoMaHIel DELETE, koTopas 3aTeM yIaJigfeT BCE CTPOKM C 3TUM
3HAUEHMEM I[I0Jig Snum m3 Tadmauiel [[pomaBUOB ( Tak Kak SNUM - 5TO IEePBUYHEI
KJII0Y ’I‘&@J’H/H_U:;I HpO,HaBLLOB, TO €eCTeCTBEeHHO TaM IOOJIXHa MMeTbCHA TOJIBKO OIHa
yoansgeMas CTpOKa IJisg 3HAa4YeHMs I[10JIS SNUM BHBEOEHHOI'O C IIOMOWIBI IIOI3arl—
poca. Ecau mMeeTcs OoJiblie OIHOM CTPOKM, BCe OHM OyOyT ynajeHH. ) Iloje
snum = 1007 xoTopoe OyIeT yHmaJleHO, MMeeT HauMeHbliee 3HaueHMe Ha 3 Ok-
Tsa0psa; nosie snum = 1002, HauMeHbliee Ha 4 OxTabps; noje snum = 1001,
HauMeHbllee B Nopsankax Ha 5 Oxrabpsa ( »Ta KOMaHIa KaxXeTCs IOOBOJIBHO pes-—
KOlM, O0CODOEeHHO KOoTJa OHa ymzajseT Peel co3maBlero €IMHCTBEHHHM [OPSIOOK
Ha 5 OxTabps, HO 3aTO 3TO Xopolas MIIocTpauusa) . EciIM BE XOTHUTe coxpa-
HuTe Peel, BH MOy OB NOGABMUTH HOPYT'OM MON3ANPOC, KOTOPHM OH 3TO HOe-
Jlas:

DELETE FROM Salespeople
WHERE (snum IN
( SELECT snum
FROM Orders a
WHERE amt =
( SELECT MIN (amt)
FROM Orders b
WHERE a.odate = b.odate )
AND 1 <
( SELECT COUNT onum
FROM Orders b
WHERE a.odate = b.odate ));

Tenepb IJisg IOHS B KOTOPOM OBUJI CO3IaH TOJIBKO OIMH MNOPAIOK, OyHmeT opo-
M3BeIeH cueT = 1 BO BTOPOM COOTHECEHHOM IoI3alpoce. JTO crejlaeT Npenn-—
KaT BHENHEeTO 3anpoca HeNpaBWJIbHEM, ¥ [IOJIS Snum CJIeNoBaTeJIbHO He OyInyT
IepenaHel B OCHOBHOM MNpenuKar.

==== JICIIOJIb3OBAHN/E IIOO3AIIPOCOB C UPDATE ====

UPDATE mcHnojb3yeT [OOO3alpOoCEl TeM Xe caMeM crnocotom uto m DELETE -
BHYTPM DBTOI'O HeOoDA3aTeJIbHOI'O IIpenMKaTa. BEl MOXeTe MCIOJb30BaTh COOTHE-
CEeHHBle I[IOABaNpPOoCH MM B QopMe NPUIONHOM IJid MCHOJIb30BaHua ¢ DELETE -
CBSA3aHOM WM C MOOAMOMUMPYyeMOM Tabimuuey mam Cc TabjamieM BBEBEBAeMOM BO
BHEWHEM 3alpoce. HamnpuMep, C IOMOIBI COOTHECEHHOTO [on3alpoca K Tabmnam-



e koTopad OymeT MOOAMOMUMPOBATHLCS, BBl MOXETe YBEJMUUTH KOMMUCCUOHHEE
BCeX MNPOIaBLOB KOTOpPHE OBUIM HAa3HAYEHH 10 KpaMHEeM Mepe OBYM 3akKal3uMKaM:

UPDATE Salespeople
SET comm = comm + .01
WHERE 2 < =
( SELECT COUNT (cnum)
FROM Customers
WHERE Customers.snum =
Salespeople.snum ) ;

Teneprb npozabBLel Peel m Serres, uMenlMe MHOTOUMCJIIEHHX BaKasuMKOB, 10—
JIydaT IIOBBIIEHME CBOMX KOMMCCHMOHHEIX.

lMeeTCca pPa3HOBMIHOCTL I[IOCJEOHErO IIpuMepa H’3 Opelenylero pasneja C
DELETE. OH yMeHbllA€T KOMMCCMOHHEE NPOOaBLOB KOTOPHE NPOM3BEJM HaVMMEHb-—
mye HNOPAIKM, HO He CTHpaeT MX B TabJjule:

UPDATE Salespeople
SET comm = comm - .01
WHERE snum IN
( SELECT snum
FROM Orders a
WHERE amt =
( SELECT MIN (amt)
FROM Orders b
WHERE a.odate = b.odate ));

CTOJIKHOBEHME C OTI'PAHMYEHVAMM IIOO3AINIPOCOB KOMAHIE DML

Hecnoco®OHOCTE cocJlaThbCcsa K Tabiulle 3aOeMCTBOBAHOM B JIOOOM [oI3alpoce

1“3 KoMaHmOel Momubdmkauuu (UPDATE), YCTPaHAeT LeJible KaTeI'OpUM BO3MOXHEIX
mericTBMy. Hamnpmmep, BB He MOXETe IIPOCTO BHIIOJHMUTH Takyl OlepalMuio Kak
yIoaJjleHre BCeX 3aKal3uUMKOB C OlLleHKaMM HMXe CpenHeM. BeposaTHO Jjiydlle BCETO
BBl MOTUJIM OBl cHauaJjia (llar 1.), BBIOJHUTHL 3alpoC, [NOJIydallUl CPpelHIn Be-
IuuuHy, a 3ateMm (llar 2.), yHaluUTb BCe CTPOKM C OLIEHKOM HMXE DTOM BeJM-—
YUMHEI

Mar 1.

SELECT AVG (rating)
FROM Customers;

BeBonm = 200.

llar 2.

DELETE
FROM Customers
WHERE rating < 200;

PE3IOME




Teneprk BB OBJIAOENM TPEeMA KOMaHIOaMM KOTOPEBE yIPaBJIAIT BCEM COOEepXaHU-—
eM BamelM 0ase OaHHHEX. OCTaJIOCh TOJIBKO HECKOJIBKO ODIMX BOIPOCOB OTHOCHK-—
TEeJIBHO BBOIOa "M CTUPAHUA 3HAUEHUN 'I‘EL@J'H/ILU:I, KOI'oga HalpMMep 39T KOMaHIEI
MOTYT BBIIOJIHMTHCSHA INAaHHBEIM IIOJIb30BaTeJIEM B HAHHOM Tabiauie M Korzma IeNc-
TBMSA CIOEJIaHHEE MMM, CTaHOBSATCS IIOCTOSHHEMM. [lomeBermeM MTOI': BBl MCIOJBb-—
3yeTe koMaHAy INSERT uToObl mOOABJIATH CTPOKM B Tabiamuiy. Bel MOxXeTe wmM
OaTb MMEHa 3HauyeHMAM DBTUX CTPOK B npemjoxeHmum VALUES ( xorzma TOJIBKO
OlHa CTpPOKa MOXeT OBTb nobaBJieHa ), WIM BEIBECTM 3HAUYEHMS C IIOMOUBLI
3anpoca ( korma Joboe YMCJIO CTPOK MOXHO IOOABUTH OIHOM kKOMaHIou ). Ec-
JIM MCIIOJIb3YyeTCHa 3alpocC, OH He MOXET CCBUIATbCA K Tabjulle B KOTOPYID  BH
ImejlaeTe BCTaBKy,KakuMmM ObBl CIIOCOOOM BEl ee HM mejiajM, HM B NPeOJIOXEHUM
FROM, HM C [IOMOWbBI BHEWHEM CCBUIKM ( Kak B3TO HejlaeTCd B COOTHECEHHEX
nomgsanpocax ). Bce 3TO OTHOCMUTCSA K JIOOBM I[NOA3aNpocaM BHYTPM STOTO 3all-—
poca.

3anpoc, OOHAKO, OCTaBJIgeT BaM CBOOOHNY MCIIOJIb30BaHMSA COOTHECEHHEBIX
IOO3alpPOCOB UJM IIOL3alpOCOB KOTOPEE HAKT B NpenjioxeHur FROM mma Tabim-—
e, KOTOpoOe yxe OBJIO yKa3aHoO B HnpemnjioxeHur FROM BHemHero 3amnpoca ( 2To
- obumy cJyyay OJjsa 3alpocoB ) .

DELETE m UPDATE mcHnosp3yloOTCS 4YTOOB, COOTBETCTBEHHO YHAaJIUTh CTPOKM U3
TaOJIMLEL M M3MEHUTH B HUX 3HadeHuda. O00a OHM INPMMEHMME KO BCEM CTpOKaM
TaOJMLE, €CJM HEe MCIOJIb3yeTCs NpeIMKaT ONpeNesigilMl KakKue CTPOKM IOJIK-—
HBl OBITH YyIOAJIEHBE MM MOOMOMUMPOBAHEIL. JTOT NpenrKaT MOXeT COoIepXaTb 10—
3anpoCHE, KOTOPHEIE MOI'yT OBITH CBS3aHE C Tabjaumuelr, yHnajigseMoM, WM MOOMbM-—
LVPOBAHOM, C TIOMOUBI0 BHEUHEM CCBUIKM. OTM IIONO3AIPOCH, OIJHAKO, HEe MOTYT
ccpUlaTh K Tabjauile MoIMOMUMPYyeMOM JIoOBIM npenjioxeHmeM FROM. MoxeT nokxa-
3aTbCsd, UYTO Mbel HpouM MaTepuall SQL KOTOpEM oOJjlalaeT He CaMbM [TOHSATHEM
JOTMYECKMM HopsaakoM. CHauajia Mbl CHejlajiy 3alpoc Tabimuipl KOoTopas yxXe 3a-—
[IOJIHEHa HAaHHEIMM. [IOTOM MHEl [IOKasaJM KakK MOXHO (QaKTMUeCKM [IOMEWaTb 3THU
3HaUeHMAa M3HadaJbHO. HO, Kak BE BMIETe, IIOJIHOE O3HaAKOMJIEHME C 3alpoca-
MM 3IeCb HeOolLeHMMO. Tenepb, KOT'Oa Mbl [IOKa3ajiM BaM KaK 3alloJIHATb 3Hade-—
HMaMM TaOJMUEl KOTOPEIE yXe OBIM CO3OaHBl (IO ONpPelesyIeHMIO) , ME IIOKaxXeM (
CO cJenyoumey TJiabBbl) OTKyHa HNOSBUIMCE 3TU TaOJIMLE.

kkkkhkkkhkkkkkkkk*k PABOTA C SQL khkkkhkkkkkkkhkkkkkk*k

1. IpenmnojoxmTe, YTO MMeeTCsa Tabiuila Ha3eBaemas Multicust, ¢ TakuMmm xe
VMeHaMy CTOJIOLOB 4WTO M Tabimmua [IpomaBuob. HanmumTe KOMaHOy, KOTOpas
OB BCTaBMJla BCeX NPOHaBLOB (M3 Tabnuuel [IpomaBLOB)MMelNMx OoJjiee uUeM
ONHOTO 3akasuMkKa B 3Ty Tabauuy.

2. Hanymmre kxoOMaHOy koTopas OB yHajisaja BCEX 3aKal3UMKOB He MMEenIMX Te-
KyLMX [NOPAIKOB.

3. HanmmmmrTe koMaHIy KoTopas OB yBeJMumMila Ha OBaAllaTh I[IPOLEHTOB KOMMUC-—
CMOHHEIE BCeX IPOHaBLOB MMeIMxX oflMe TeKymye [IOPpSIKM BBIIE UeM
$3,000.

( CMm. [punoxeHme A OJg OTBETOB. )

17. COB3IAHME TABJINI

BIIJIOTE OO 3STOT'O MECTA, MB 3AIIPANVBAIJIN TABJIMIBE HDaHHBIX M BBIIOJIHAJM KO-
MAaHIEL 10 M3BJIEUEHMUI0 3TMX NAHHEIX, CUMTad, UYTO 3TKM TaOIMULE yXe OBLJIM CO3-—
OaHel KeM — TO OO Hac . OTO HEeMCTBMTEJIBHO Hambojiee peajibHasa CUTyalusd,
KOI'ZIa HeOOoJblloe KOJUJIMYECTBO JIIEeM CO3ITalT Tabjamulel, KOTOPHE 3aTeM UC-—
IIOJIBL3YITCA OPYI'MMM JIOObBMU. Hama 1eJib COCTOMT B TOM, 4YTOOB OXBAaTUB MH-—
bopmaLmio cHauajia 0oJiee WMPOKO, [NEpeNuTr 3aTeM K Dojiee y3KMM BOIPOCaM.

B sToM ryaBe, MH OydeM oOCyxXIDaThb CO3IaHMe, WU3MEHEeHMe, U yIaJleHue
Tabaui. Bce »TO OoTHOCKMTCA K caMuMm TabmauilaM, a He K IOAaHHBEIM KOTOPBEE B
HMX CcoIepXaTcCHd. Bynere wmnm He OymeTe BB BHIIOJHATHL 3TU OllepalMy CaMOC—



TOATEJIBHO, HO MX KOHLEINTYyaJIbHOE IIOHMMAaHME YBEJIMUUT Balle [IOHMMAaHMKE H3bI-
xa SQL m npupony Tabiamul, KOTOPHEIE BEH MCIOJb3yeTe. OTa IJlaBa BBOIUT HAC B

obynacTe SQL HaszseBaeMmyi — DDL (A3pik OnpenmejeHusa HaHHBIX) , rme co3manTcd
ODOBEKTH IJaHHHEX SQL.

3Ta ITJlaBa TakKxe IIoOKaxeT JpyToM BUI oObekTa JaHHeIX SQL - Mumexc. WH-
IOEeKCH MCIOJBb3YyITCS UYTOOB @»ejlaTb HoMCK OoJjiee 30beKTUMBHEIM M, MHOTIA,
3aCTaBJIATE 3HAUYEeHMS OTIMUATLCHA OpyTa OT mpyra. OHM OOBYHO paboTanT He-
3aMeTHO IJid Bac, HO eCJiM BB NONpobyeTe NOMEeCTUTh 3HadeHMsa B Tabauuy u
OHM OyIOyT OTKJIOHEHHE], WM3—-3a MX HEYHMUKAJIbLHOCTH, 2T0 OyIOeT 0O3HAadaTb UTO

IopyTras CTpoKa MMeeT TO Xe caMoe 3HaudueHMe IJjg 3TOrO [OoJg, M YTO 3TO IOo-—
Jle VMMeeT YHMKAJIbHEI MHIEKC MJIM OTPaHMUeHMe KOTOpOoe I[IpPeAlNMCHBaeT eMy
YHUKAJIBHOCTE . OOCYyXIOeHMEe BHIUEYINOMSHYTOT'O, NIPOIOJXMUTCsS B I'JylaBe 18.

========  KOMAHJIA COBIAHUS TABJIMIH  ========

Tabauuel co3maklnTca komaHmom CREATE TABLE. 5Ta KOMaHIa CcoO3JaeT IIyCTYI
Tabauuy - Tabamuy 6e3 CTpok. 3HadeHMsa BBOOATCH C noMoweio DML KOMaHZE
INSERT ( Cm. I'maBy 15). Komanzma CREATE TABLE B OCHOBHOM OIPeneJsiIgeT MUMS
TabJMLE, B BUIEe ONMCaHMA Habopa MMeH CTOJIOLOB yKasaHHEIX B ONpeleJIEeHHOM
nopsanke. OHa Takxe oNpelesyigseT TUIBE JaHHEIX UM pa3Mepbl CcToJOuoB. Kaxnmad
Tabnulla OOJIXKHA MMEeTh 10 KpaMHeM Mepe OAMH cToJibell.

CunTtaxkcuc komaHzgel CREATE TABLE:

CREATE TABLE
C [O1,

Kax ckazaHo B I'aBe 2, TUIB HOAaHHBIX 3HAUMUTEJIbBHO MEHSITCS OT MNPOTPaMMBL
K nporpamme. [jsa COBMECTMMOCTM CO CTAaHIApPTOM, OHM HOOJDKHEI BCe, MO KpaM-—
Hey Mepe, NoIINepXuBaTh cTaHmapT Tuna ANSI. OH onmcaH B lIpuioxeHuM B.

Tax kak NpoOeJitl MCHOJIB3YKTCS OJiS pal3meljleHMsa dJacTey kKoMaHIel SQL, OHU
He MOTyT OBITb YacCTbI MMeHM Tabjamuel ( Iy JiIoOOTo OPYyroro obwekTa, Tako-—
T'O Kak MHIOeKC ). IJloguepkmBaHue ( _ ) — OOBUHO UCHOJIB3YEeTCHA IJA pasne-

JIEHUS CJIOB B MMeHax TabJjuil.

BHaueHMe aprl'yMeHTa pasMepa 23aBUCUT OT TuIla IJaHHBX. ECiaM BE €TI0 He
ykaselBaeTe, Balla CUCTeMa caMa OyIoeT Ha3HauaTb 3BHaueHMe aBTOMaTUUeCKU.
IJ19 YUMCJIOBEIX 3HAUEHMM, DTO — JIydllMM BHEIXOX, IIOTOMYy YTO B BTOM CJydae,
BCe BallM IIOJIS TAaKOT'O THUIlA I10JIydaT OIMH M TOT Xe pa3Mep uTo ocBoDoOxIaeT
Bac oOT npobjeM umx obumeyn coBMecTuMocTu (cMm. I'sary 14). Kpome TOTO, UC-
[IOJIb30BaHMe apl'yMeHTa pasMepa C HEKOTOPEIMUM UMCJIOBEIM Hab®opamyu, He COB-—
cCeM IPOCTOM BONPOC. Ecay BaM HYXHO XPaHMTh OOJblIME UYMCIla, BaM HECOM-—
HEHHO IIOHaIoB4TCsa TapaHTUM, UYTO IO0JiIS IOCTATOUHO BEJIMKM UTOOE BMECTUTH
nx.

O)Z[I/IH TUII IOAaHHBIX IIJIS KOTOPOI'O BE, B OCHOBHOM, IOJIXHBEI Ha3HadaTb pasMep
- CHAR. ApryMeHT pasMepa - 3TO LeJIoe UYMCJIO KOTOpoOe omnpeneiydaeT MaKCHu-
MaJIbHOE UMCJIO CHMBOJIOB KOTOPOE MOXET BMeCTUTb Iojie. &$aKTUUeCKM, UMUCIIO
CUMBOJIOB IIOJIS MOXeT ObTb OT HyJsa ( ecyu noje — NULL ) mo »TOTro umcla.
[Io yMOJIUaHMIO, aPI'yMEeHT pas3Mepa = 1, YUTO O3HayaeT YTO II0JIe MOXEeT COoIep-—
XaTb TOJIBKO OHOHY OYKBY. ITO KOHEUHO He COBCEM TO UTO BE XOTHUTE.

Tabauuel NpMHAOJIEXaT IIOJb30BaTEJI0 KOTOPHM MX CO3Oajl, U MMEeHa BCeX
TabaML OpMHaIJIeXalMxX IaHHOMY I10JIb30BATEJI HOOJDKHEL OTJIMYAThBCH Opyra oOT
opyra, KaK M MMEeHa BCeX CTOJIOLOB BHYTPM IaHHOM Tabiuuel. OTnejibHbBle Tab-—
JIMLEl MOT'YT MCIOJIB30BAaTh ONMHAKOBEIE MMeHa CTOJOILOB, Iaxe eCJM OHU IIpKu-
HaIjexaT OIOHOMY M TOMYy Xe& IIOJIb30BaTesin. llpMMepoM 3TOMy - crojybel city
B Tabjauie 3akKasuMKOB U B Tabnuue I[lponaBuoB. [loJIb30BaTEN M He HABJIAKIMECSHT
BJlameJsibluaMy Tabamuil, MOTYT CCBEJIATBCA K 2TMM TabjamuaM C [IOMOIBI MMEeHMU



BJIaZeJIblla 3TUX TabJul], CONPOBOXIAEMOI'O TOYKOM; HalpmMmep, Tabiamua Emplo-
yees coszmaHas Smith 6ymer HaszeBaTbcsa Smith.Employees korzma OHa yIoOMM-—

HaeTCcd KakKMM-TO IPYyI'MM MOJib30BaTejyieM ( Mel IOoHMMaeM dYrto Smith -  »23T0
MpoentupmkaTop PaspemeHusa (ID). (ID) coofbwaeMel Hojib30BaTejyeM ( Ball
paspemenHs ID - 3T0 Bame mMmsa B SQL. OroT BeIBOL obOCcyxmasncsa B [Jyase 2,

u OynmeT npomoiikeH B I'JstaBe 22 ).

STa kxoMaHzma OyneT co3maBaThk Tabmauuy IllpomaBlLoB:

CREATE TABLE Saleepeople

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

comm declmal );

[lopsanok CcToOJBLOB B Tabauie OonpelneyiseTcs MNOPSIKOM B KOTOPOM OHM yKa-—
3aHBl. VMg cToJjiflla He IOJIKHO Pas’mesiasThbCd IIPM NepeHoCe CTPOKM ( uTo crue-
JIAHO 1OJig yInoBoumMTaeMOCTM ), HO OoTIeJiseTcs 3allsaThMU.

VHIEKCH

VHOeKC - B3TO yNOPAHNOUeHHBM ( OYKBEHHEM MJIM YMUCJIOBOM ) CIMCOK CTOJO-
OB MJIM TPyl CTOJNOLOB B Tabiule. TabamMusl MOTYT MMEeTh OOJIblIOe  KOJIJIM-—
JyecTBO CTPOK, a, TaK KakK CTPOKM HEe HaXoOdaATCd B KaKOM—HMﬁyﬂb ornpenejieH—
HOM IOpSIKe, Ha MX I[IOMCK I10 yKa3aHHOMY SBHAUEHMI0 MOXET IoTpeboBaTh Bpe-
MA.

VHOekCHEI agpec — 2TO M 3aboTa, M B TO Xe BpeMsa obeclledeHHue cnocoba
oOBbeOMHEHM BCeX 3HaUeHUMM B TPYIIILE M3 OOHOM MM OOJiblle CTPOK, KOTOPHE
OTJIMYATCA OXHa OT mpyroy. B I'smase 18, Mel OymemM ONMCHBATEHL OoJjiee Hernoc-—
PEOCTBEHHEM CHOCODO KOTOPBIM 3aCTaBUT BallM 3HAUEeHMS OBTh YHMKAJIbHEMM. HO
3TOT METOI He CylleCTByeT B paHHUX bepcuax SQL. Tak Kak YHUMKaAJbHOCTb
YyacTo HeoOxonouma, MHIEKCHE M MCIIOJIb30BaJIMCh C BTOM LEJIbI.

VHOeKCE — 3TO cpenctrBo SQL, KOTOpOe ponmjl CaM PBHOK, a He ANSI. Ilos-
TOMY, caMm o cebe craHmapT ANSI B HacTodllee BpeMsa He NOOOEpPXMBaeT MH-—
IOEeKCBH, XOTS OHM OUYEHb [IOJIE3HBE M WMPOKO [IPMMEHSIEMEHl.

Korzma BBl CO3IaeTe MHIOEKC B IIoJle, Balla 0asza IaHHBIX 3allOMMHAET COOT-—
BETCTBYOUMM MNOPSIOOK BCEeX 3HAYeHMM BTOT0 IoJid B obOjlacTu HaMaTu. llpenrno-
JIOXMM 4UTO Hama Tabiuia 3akal3uMKOB MMEEeT THCHSUYM BXOIOB, & BB XOTUTE
Ha¥TK 3akasuuka Cc HoMepomM=2999. Tak kakK CTPOKM He YIOPSHOYEeHBl, Balla
oporpaMMa OyneT HOpoCMaTpMBAThL BCKO Tabjiully, CTPOKY 3a CTPOKOM, NPOBepsad
KaxIBEM pas 3HadeHMe II0JIS Chum Ha PaBeHCTBO 3HaueHumo 2999. OmHako, eciyu
OBl MMeJICA MHIEKC B IIoJle chum , TO OpoI'paMMa MoIyla OBl BBEIMTM Ha HOMEP
2999 mpsaMO IO MHOEKCY M HaThb MHOopMauMio O TOM Kak HaWTK [OPaBMIIBbHYIO
CTPOKY TaOJIMLIBL.

B TO BpeMs KaK MHIEKC 3HAUUTEJBbHO yaydmaeT >0PeKTMBHOCTBH 3alpOoCcOoB,
MCIIOJIb30BaHME MHIEeKCa HeCKOJIbKO BaMeljigeT olepaluun Mommdmxaumy DML (
Takue kak INSERT mu DELETE ), a caM MHIOeKC sBaHuMaeT obbeM namartu. Cie-
IOOBATEJIBHO, KaxXIelM pas Korna Be co3maeTe Tabiamily Bl OOJDKHEI NPUHSATH pPe-—
meHre, MHIEKCHPOBaATH €€ MM HeT. VHIEKCH MOT'YT COCTOSTb M3 MHOT'OUMCIE-
HEIX IoJieri. Ecam OoJsblle YeM OJHO I10JIe yKaseHBaTCH IJid OOHOT'O MHIEeKCa,
BTOPOE YyIOpAIOOUYMBAETCHA BHYTPU II€pBOIO, TPpeTbe BHYTPM BTOPOTO, )28 Takr
masiee. Ecam BB MMeNIM I[epBOe M IOCJeIHee MMS B IOBYX Pa3JIMUHEIX [IOJISX
Ta®JIMUE, BBl MOIJIM OB CO3IZAaThb MHIEKC KOTOPEBIM OB YIOPSIOUMII [Ipelbaylee
IoJjie BHYTPM MHOCJEenyolero. 3TO MOXET OBTH BBIIOJIHEHO HE3aBUCUMO OT CIIO-—
coba ynopsamoumMBaHMsa CTOJIOLOB B Tabjuie.



CHMHTaKCHUC OJIS CO3HaHMuda MHIeKca - OOBUHO cJenyiomyy ( IOMHUTE, YTO 3TO
He ANSI cTaHmaptT ):

CREATE INDEX ON

([,]...); Tabnnua, KoHe4yHO, AO/KHA YyXe bbITb CO34aHa M AO/XHA cogepXxaTb uMsa ctonbua.
NMa nHaekca He MOXeT 6bITb MCNOJIb30BaHO Ast Yero-To agpyroro B 6a3e gaHHbIX ( 1106bIM
nonb3oBaTtenem ). OgHaxkabl Co34aHbli, MHAEKC 6yaeT HeBMAMM nosib3oBaTtento. SQL cam
pelaeT Korga oH HeobxoamM 4Tobbl CCbllaTb- CA Ha HEro W aenaeT 3TO aBTOMaTUYECKMU.
Ecnn, Hanpumep, Tabnuua 3akas- unkos 6yaet Hanbonee 4yacTo ynoMMHaeMon B 3anpocax
NpoAaBLOB K UX cobc- TBEHHOW KAneHType, 66110 6bl NpaBUIbHO CO34aTb TakoM MHAEKC B
none snum Tabnmubl 3akasumkos. CREATE INDEX Clientgroup ON Customers (snum);
Tenepb, TOT NpoAaBeL KOTOPbI MMEET OTHOLWIEHME K 3TOMN Tabauubl CMOXET HaNTH
COBCTBEHHYIO KNIMEHTYpy o4veHb 6bicTpo. YHUKAJIbHOCTb MHOEKCA UHaekcy B npeabiaywem
npuMmepe, K c4acTbio, He NMpeanncbiBaeTCs YHUKanb- HOCTb, HECMOTPS Ha Halle 3aMe4vaHue,
4YTO 3TO SBNASIETCH OAHMM M3 Ha3Ha4vye- HUI MHAeKca. [laHHbI Npoaasel MOXeT nMeTb atboe
ymcno 3akasuynmkos. OgHa- KO, 3TOr0 HE CAYYUTCSA eCnM Mbl UCMONb3YEM K/toHeBOe CNOBO
UNIQUE nepegn kntoyeBbiM crioBoM INDEX. Mone cnum, B KayecTBe NepBUYHOrO Ko4a,
CTaHeT NnepBbiM KaHAMAATOM A5 YHUKanbHoro nHgekca: CREATE UNIQUE INDEX Custid ON
Customers (cnum); NMPUMEYAHUE: aTa koMaHAaa 6yaeT OTKIIOHEHA €CNN yXKe UMEKOTCS
MAEHTUYHbIEe 3HaYeHMs B nosie cnum. Jlyywuii cnocob nMeTb Aefo C MHAEKCaMu CoCTouT B
ToM, 4yTob6bl co3haBaTbh UX Cpasy nocne Toro, Kak Tabnuua cosgaHa n npex- Ae, Yem BBeAEHbI
ntobble 3HaveHums. Tak ke obpaTuTe BHMMaHue 4To, AN YHU- KanbHOro nHaekca 6onee yem
OAHOTrO Mons, 3TO - KOMBMHAUNSA 3HAYEHUIN, KaX40e U3 KOTOPbIX, MOXET N He bbiTb
YHUKanbHbIM. Mpeablaywmnii NpuMep - KOCBEHHbIM cnocob 3acTaBuTb nosie cnum paboTaTb
KaK NepBMYHbIN KNtod Tabnmubl 3akasumkoB. basbl AaHHbIX BO34ENCTBYIOT Ha NepBUYHbIE U
apyrue knwo4um 6onee HenocpeacTBEHHO. Mbl byaem obcyxaaTb 3TOT BbiBOA Aasiee B [aBax
18 n 19. YOANIEHUE MHAOEKCOB NnaBHbIM MpU3HAKOM MHAEKCA SABASETCA ero MMs - No3ToMy
OH MOXeT 6bITb yaaneH. O6bI4HO NOb30BaTENM HE 3HAKOT O CYLWEeCTBOBaHMN nHaekca. SQL
aB- TOMaTM4YeCKn onpeensieT no3BoeHO SN NOSb30BaTEN0 UCMOb30BaTb UHAEKC, U €Cnu
[a, TO pa3spewlaeT ncnosb3oBaTb ero. O4HaAKO, eCcfin Bbl XOTUTE yAa- NUTb MHAEKC, Bbl
OOJKHbI 3HATb ero nMg. TOT CMHTAKCUC UCNoNb3yeTcs Anga yaaneHnsa nigekca: DROP INDEX
; YnaneHne nHaekca He BO34ENCTBYET Ha cogepxaHune nonein. WBMEHEHUE TABJTULbI
MOCJIE ======== TOIO KAK OHA BblJ1A CO3JAHA ======== KoMmaHga ALTER TABLE
He yacTb ctaHgapTa ANSI; HO 3TO - WMPOKO AOCTYM- Hasd, U LOBOJSIbHO coAepXXaTesnbHas
dopMa, XoTa ee BO3MOXXHOCTU HECKOJIbKO orpaHuyeHbl. OHa UCNoAb3yeTcs YToObl U3MEHUTDL
onpegeneHue cywecrteytowen Tabnmubl. O6bI4YHO, OoHa gobasnseT ctonbubl K Tabnuue.
NHoraa oHa MoxeT yaanaTb cTonbubl MAKM U3MEHSATb MX pa3Mepbl, @ TaKXXe B HEKOTOPbIX
nporpam- Max 4o6aenaTb Mnm yaanatb orpaHndyerdus ( obcyxaeHHole B [naBe 18 ). Tu-
MUYHbBIN CUMHTaKCcKC 4YTo6bl fobaBuTb cTonbel kK Tabnuue : ALTER TABLE

ADD ; Cronbeuy 6yaet gobasneH co 3HavyeHneMm NULL gnsa Bcex ctpok Tabnuubl. Ho- Bbin
ctonbey cTaHeT NocaegHUM no nopsiaky crtonbuom Tabnuubl. Boobwe 10, MOXHO A06aBUTb
Cpa3y HeCKOJIbKO HOBbIX CTOA6LOB, OTAENMB UX 3anaTbiMU, B OOAHW KOMaHAe. MimeeTcs
BO3MOXHOCTb YAansATb UKW U3MeHATb cTonbubl. Hanbo- nee yacto, naMeHeHueM cronbua
MOXeT 6bITb MPOCTO yBEeNNn4YeHne ero pasMe- pa, win gobasneHune( yaaneHue ) orpaHnyeHums.
Bawa cuctema gomkHa ybe- autbcs, 4TO Stobble M3MeHeHMs He NnpoTuesopeyaT
CYLLECTBYIOWMM AaHHbIM - HaMN- pUuMep NMpu nonbiTke o6aBUTb orpaHUYeHme K cTtonbuy
KOTOPbIA YXXe MMeJsT 3Ha- YeHMe Npu HapyLleHNUM KOTOPOro orpaHnyeHmne 6yaeTt OTK/IOHEHO.
Jly4ywe Bcero gaxabl NpoBepuTb 3T0. M0 KpanHen Mepe, NOCMOTPUTE AOKYMEHTaUMIO Ballen
CUCTEMbI YTOObI Y6eaAnTbCs, rapaHTUpPYeT /I OHa YTO MMEHHO 3TO 6bl10 Npuyn- Hoi. UN3-3a
HecTaHA4apTHOro xapakrtepa komaHabl ALTER TABLE, BaM Bce paBHO HEO6XOAMMO MOCMOTPETL
TOT pa3gen Baller CUCTEMHOM AOKYMEHTauun rae ro- soputcs 06 ocobbix cnyvaax. ALTER
TABLE - He pencTtByeT, korga Tabnuua gomkHa 6bITb Nepeonpenene- Ha, HO Bbl AOKHbI
pa3pabaTtbiBaTb Bawy 6a3y AaHHbIX MO BO3MOXHOCTU TaK YTOObl HE C/IMLLIKOM €/ B 3TOM
nepenoBepsaTbCs. M3MeHeHMe CTPYKTYpbl Tabnuubl KOrga oHa y>e B UCMOJIb30BaHUN -
onacHo! MNMpocMoTpuTe BHMMaTeNbHO Tabnu- ubl, KOTOpble SIBASSICb BTOPUYHbIMK Tabnuuamm
MU3BNI€YEHbIMU AaHHbIMU U3 ApYy- ron Tabnuubl ( cMoTpu Mnasy 20 ), He 4OAr0 NpaBUIbHO
paboTaloT, a Npor- paMMbl UCMOb3YloWMKMe BrOXeHHbI SQL( Mnaea 25 ) BbinoaHAOTCA



HenpaBWbHO UM He BCerga npoasuibHO. KpoMe Toro, UaMeHeHune MOXeT CTEpPETb BCeX
rnosib3oBaTesiel MMerLWwmx paspewweHme obpawartbca K Tabnuue. Mo 3TUM NpUYnN- HaMm, Bbl
AO/KHbI paspabaTbiBaTb Bawm Tabnuubl Tak, 4Tobbl ncnonb3osatb AL- TER TABLE TONbKO B
KpalnHeM cnydae. Ecnun Bawa cuctema He nogaepxuaeT ALTER TABLE , wnn ecnm Bbl XoTuTe
nsbexaTb ee NCNosib30BaHUA, Bbl MOXeTe MPOCTO CO34aTb HOBYHO Tabnuuy, ¢ Heo6xoanMMbIMM
M3MEHEHUSAMM NpU CO34aHUN, N ncnonb3oBaTb KoMmaHay INSERT ¢ SELECT * 3anpocoM 4Tobbl
rnepenncaTtb B Hee AaHHble U3 CTapon Tabnuubl. Monb3oBaTensiM KOTOpbIM 6bi1 NpeaocTaBrieH
[oCTyn K cTapon tabnuue ( cMm. MnaBy 22 ) gosaxeH 6biTb NpeaocTaBfeH A0CTYN K HOBOM
Tabnuue. ============= YJAJIEHNE TABJIN =============== Bbl J0O/IXHbI
6bITb cob6cTBEHHMKOM( T.€. BbITb co3aaTenem ) Tabnumubl UTOObl MMETb BO3MOXHOCTb YAAIUTb
ee. [N03ToOMy He BOJIHYWTECb O C/ly4amHOM pa3py- LWEeHMM BaluX AaHHbIX, SQL cHavana
noTpebyeT YTobbl Bbl oUNCTUAM Tabnuuy npexae, 4em yaanuT ee n3 6asbl gaHHbIX. Tabnuua ¢
HaxXoAsWMMUNCS B HEN CTPOKAMKU, HE MOXET bbITb yaaneHa. Obpatutech k naBe 15 3a
noApo6HOCTA- MM OTHOCUTENIbHO TOro Kak yAansaTb CTPokM M3 Tabnuubl. CUHTaKCUC Ans yaa-
neHnsa Bawer Tabnunupbl, eCNm KOHEYHO OHa ABMsSieTCa NycToi, cneaytowas: DROP TABLE <
table name >; MNMpu nogave 3710l KOMaHAbl, UM Tabnuubl 60sblUe He pacrno3HaeTcs U HeT
Takoli KOMaHAbl KOTOpas Morna 6bITb AaHa 3TOMY 06beKTy. Bbl AonmkHbl y6e- auTbCsa, 4TO 3Ta
Tabnmua He ccbinaeTcsl BHEWHMM KKYOM K agpyroi Tabnuue( BHelwHMe Knoum obcyxaatorcs
B naese 19 ), n 4yTo OHa He ucnonblyetcs B onpeagenennn MNMpeacrasnennsa( MNaea 20 ). OTa
KOMaHAa pakTMyeckn He ABnseTcs 4YacTbio ctaHpgapTta ANSI, Ho oHa 06- wWe nogaep>xnsaema
1 nonesHa. K cyactbto, oHa 6onee npocrta, u cnegoBa- TenibHO 6onee HeNpoTUBOpPeYnBa, YeM
ALTER TABLE . ANSI npocTto He nMmeeT cnocoba gns onpeaeneHmns paspyLlleHbiX niamv
HenpaBUibHbIX Tabnuu., =============== PE3IOME =============== Tenepsb
Bbl y>xe 6erno opmeHTMpyeTecb B OCHOBax onpeaeneHunii gaHHbiX. Bbl MoXxeTe co3aasaThb,
M3MEHSATb, U yaansaTb Tabnuubl. B To BpeMs Kak TOSIbKO nepBas U3 3TUX PYHKLUWN - 4acTb
odumuymanbHoro ctaHgapta SQL, apyrme 6y- oyt BpeMs OT BpEMEHU MEHATbCHA, 0COHBEHHO -
ALTER TABLE. DROP TABLE no3- BonsieT BaM n3basutbcs oT Tabnuy KoTtopble 6ecnonesHsbl.
OHa YHMYTOXaEeT TONbKO NMyCTble Tabnnubl, U cneaoBaTeNbHO He pa3pyllaeT AaHHble. Bbl
Tenepb 3HaeTe 06 MHAEKCAX a TakKXe, KaK ux co3gaBaTb M yaanaTtb. SQL He gaeT BaM
60MbWOro ynpaBneHnsa Haa MK, Tak Kak peanmsaums KOTo- pyro Bbl UCMOJIb3yeTe AOBOJSIbHO
yAauyHO onpeaensieT, Kak 6bICTPO BbINOMHATCS pa3MyHble KOMaHAbl. MHAEKCHI - 9TO OAWH
M3 MHCTPYMEHTOB Aatowunin Bam BO3- MOXXHOCTb BO34EMNCTBOBaTb HENOCPEACTBEHHO Ha
3(pHEKTUBHOCTb Balnx KomaHa B SQL. Mbl paccMoTpenu MHAEKCbI 34eCb YTOObl OT/INYATL UX
OT OrpaHU4YeHun, C KOTOPbIMW UX HeNb3s NyTaTb. OrpaHMyeHns - aTo TemMa naebl 18 v MNasbl
19, Fksckackackckackxk PABOTA C SQL ¥ *x*xkxkx*x 1. Hannwwute npeanoxeHne CREATE
TABLE koTopoe 6bl BbiBENO Hawy Tabnunuy 3aka3yMkoB. 2. Hanuwute KoMaHAy KoTopas 6bl
AaBasia BO3MOXHOCTb MoJib30BaTesto 6bICTPO M3BMNeKaTb NOPSAKN CrpynnMpoBaHHble No
Aartam u3 tabnuubl Mopsigkos. 3. Ecnm Tabnuua MNopsakos yxe co3gaHa, Kak Bbl moxeTe
3acTaBuUTb Nosie onum 6bITb YHMKaNbHBIM (€CM AONYCTUTb YTO BCE TeKylliMe 3HAYEHUS YHU-
KanbHbl)? 4. Co3panite MHAEKC KOTOpbIM 6bl paspellan Ka)kaoMy npoaasLy 6bICTPO OTbICKM-
BaTb €ro Nopsiaku CrpynnmpoBaHHblie No gaTtaM. 5. MNpeanosoxnM, 4To Kaxkabli npogasel)
MMeeT TOJIbKO 04HOro 3akas4ymka C AaHHOW OLEHKOM, BBEAUTE KOMaHAy KOTopas ero
nssneyet. ( CM. NMpunoxeHne A onsa oTBETOB. )

18.0T'PAHUYEHVE 3HAUEHMV BAIMX ITAHHHX

B TJIABE 17, BH Y3HAJIM KAK CO3IAITCA TABJIMIH. Tenepb OoJiee TWATEJBHO
C D5TOI'O MeCTa MBI I[IOKaXeM BaM KaK BEl MOXeTe YCTaHaBJIMBATE OI'PAHMYEHMA B
Tabnuuax. OI'paHMUeHMsS — 2TO YacTh OlpenesieHuM Tabiulpl, KOTOpoe OI'paHMU-—
uyBaeT 3HadYeHMs KOTOPEIE BBl MOXeTe BBOINMUTbB B CTOJIOLBEI. IO 2TOTO MecTa B
KHUTrTe, SOVMHCTBEHEIM OT'PAaHMYEHMEM Ha 3Ha4YeHMA KOTOPEIE BEI MOIJIM BBOIMUTHL,
OBLIM TUII OAaHHBIX M pPas3Mep BBOIMMEIX BHAUEHMM KOTOPBIE INOJDKHE OBITH COBMEC—
TMMEL C TeMM CTOJIOLIAMM B KOTOPBE B3TM BHAUEHMSA IIoMelalnTcd ( kak M oIope-
nejieHo B komMaHIe CREATE TABLE wmnm xomaHme ALTER TABLE ). OrpaHudYeHUA
OanT BaM S3HAUUTEJIBHO OOJblIME BO3MOXHOCTM M CKOPO BBl 3TO yBUIAeTe. BwH
Takxe Yy3HaeTe Kak OIpenesiiTh 3HadeHMsd [IO0 YyMOJIUaHMI B S3TOM IJlaBe. Ilo
YMOJIUaHMIO — DTO 3BHAUYEeHMNe KOTOpOe BCTAaBJAEeTCS AaBTOMATUUYECKM B JIOOOM
crojyben Tabamuipl, KOoI'Za BHAUYeHMe IJid 2TOI'0 CcTojiblla OTCYTCTBYyeT B KOMaH-—



ne INSERT gmna sToy Tabmuuesl. NULL - »sT0 HamboJjiee UWMPOKO MCIIOJIb3YyeMoe
3HAUYEeHMe IO YyMOJIYaHMIO, HO B BTOM IJlaBe OyIeT [IOKAasaHO KakK ONpeleyiaTb U
OIpyTMe 3BHadeHMs [0 yMOJIHaHMIO.

=—————————o OI'PAHMUEHVE TABJINII =————————=

Korma BBl co3maeTe Tabauuy ( wuiu, KOoT'Ia BEl €e M3MEHseTe ), BH MOXeTe
IIOMEllaTh OTI'PaHMUYEHNVE Ha 3Ha4YeHMA KOTOPEE MOI'YT OBITH BBeIEeHBL B I10J14 .
Ecau BB »TO cpmejanu, SQL OyneT OTKJIOHATH JIOOBIE BHAYEHMUSA KOTOPHIE HApPy-—
WalnT KPUTEPUM KOTOPHBIE BE ONpelesuiM. lViMeeTcda Iea OCHOBHEIX TUIla OT'PaHMU—
YeHMM - OTpaHMYeHMe CToJbla M orpaHudeHMe TabjaMmurel. Paszamume Mexny HUMU
B TOM, YTO OI'PaHMUEHMrE C'I‘OJ'I@LLa IIPVMMEHAETCA TOJIBKO K VHIVBVIIOY aJIb HBIM
cTtojybuaM, B TO BpeMfa Kak OI'paHMdYeHMe TabJMUE IPMMEHSeTCsa K IpyllaM 13
OOHOTO U OoJjiee CTOJOLOB.

OBBABJIEHVE OT'PAHVUEHNNA

Bel BCTaBJgeTe OT'paHMueHue cTojbla B KOHEl MMeHM cToJbla [IocCje Tura
IOJaHHBIX n nepen SaHH’I‘OIZ. OI'paHquHme ’I‘a@J'IMLU:;I IIOMelllalTCHd B KOHeLl, VMMeHU
TabJaMUB [TOCJIe MOCJeOHeIro MMEeHM CcToJiflla, HO Iepel 3aKJIUMTEJbHOM KpyI-—
JIOM ckobOkxoM. JaJjlee noka3aH CHMHTakcuc mjisg koMaHzsl CREATE TABLE, pacum-—
PEeHHOM IJig BKJIOUYEHUS B Hee OTPaHUUEeHUA:

CREATE TABLE < table name >
(< column name > < column constraint >,
< column name > < data type > < column constraint > ...
< table constraint > ( < column name >
[, < column name > ])... );

( g KpaTkKoCTH, MBI OIIYyCTMIJIIM aApT'yYyMEeHT pa3sMepa, KOTOpBIﬁ MHOI'Ia MCIIOJIb—
3yeTcd C TUIIOM IOaHHEBEIX. ) Iloys nmaHHBIE B KPYTI'JIBIX ckobkax IocJe OorpaHn4Ye-—
HUS TabJauisl — 2TO IIOJS K KOTOPEBEIM IIPUMMEHEHO 3TO OI'PaHMUEeHME. Or'paHqu—
HUEe CTOJ'IGLLa, €CTeCTBEeHHO, IIpVMMEHAEeTCHd K C'I‘OJ'IGLLaM, I10CJI€ 4YbMX MMEH OHO
cynenyeTr. OcTajibHasd 4YacTb 3TOM TJiaBa GyneT OIIMCBIBATE pPa3JIMYHEBEIE THUIIEL OI'—
paHquHMﬁ M UMX NCIIOJIB30OBAHUE.

VCIIOJIb30BAHNE OTPAHMUYEHUIA IJIA VCKJIOUEHMA [YCTHX ( NULL ) YKABATEJIEN

Bel MOxeTe mMCHOJIb30BaTh KoMaHAOy CREATE TABLE d4uTOOB HNPEeOOXPaHUTH IIOJIe
oT paspeumeHus B HeM OycTeX (NULL) ykazaTejsel C IIOMOWbI orpaHudyeHmsa NOT
NULL. 3TO OrpaHMUEeHMEe HAaKJIaOeBaeTCHA TOJIBKO IJIA PasHOOOPAa3HEIX CTOJIOLOB.

Bel MOxeTe BcCcHOMHMTBE 4uTO NULL - 3TO chneunajbHoe O0O0O3HadeHMe KOTOopoe
oTMeuaeT IoJie kKak nycrtoe. NULL MoxeT OBITH IIOJIE3€H, KOI'Ja MMEKTCS CJy-—
4ay, KOI'Ha BH XOTMUTe OEITb OT HMX I'apaHTMpOBaHbBl. O4WeBMIHO, UYTO IEepBUY—
HBEIE KJIOUM HMKOTIA HEe IOOJIKHEI OBITH [YCTEIMM , I[IOCKOJIbBKY 2TO OyHOeT IOINPH-—
BaTh MX QYHKUMOHAaJIbHBEIE BO3MOXHOCTM. Kpome TOrO, Takme HOJIS Kak MMeHa,
TpebylT B OOJBUIMHCTBE CJydaeB, OIPEIeJIeHHEX 3HadueHuM. HanpuMmep, BB Be-
POATHO 3axOoTMUTEe MMEeTh MMA IJIg KaXIOoT'O0 3aka3uMKa B Tabjmie 3aKasdMKOB.
Ecim B 1noMecTuTe kJwodeBele cjioBa NOT NULL cpasy nocJjie Tula OaHHBIX (

BKJIOUAA pasMep ) cTojbua, Jmobad HNONETKA [IOMeCTUTh 3HadeHue NULL B 2TO
nojie OymeT OTKJIOHEHa. B OpoTmBHOM ciaydae, SQL noHmMaeT, uro NULL pas-
pelmeH.

Hanpumep, ZnapanTe yJiayduMM Halle onpenejieHre Tabnmusl [IpomaBLoB, He

no3BoJigga nomMemaTrk NULL 3HadueHMsa B CTOJIOLE Snum MJIM Sname :



CREATE TABLE Salespeople

( Snum integer NOT,
Sname char (10) NOT,
city char (10),

comm decimal) ;

BaxHO NOMHUTE, uTo JiobOoMy cTOoJfuy C orpaHmdeHmeM NOT NULL OOJIKHO
OBITE YCTAHOBJIEHO 3HAa4YeHMe B KaxIoM npenjoxeHur INSERT BozzmercTBylUEM
Ha Tabnuuy. Ipm orcyrcrBum NULL, SQL MOXeT He MMeTb 3HAUEeHMUM OJid yCcTa-—
HOBKM B BTM CTOJIOLEl, €CJM KOHEUHO 3HAa4YeHMe [0 yMOJIYaHMI, OINMCAaHHOEe pa-
Hee B BTOM IJlaBe, YyXe He OBUJIO Ha3HAUEeHO.

Ecam Bama cucTeMa nNopmepxmpaeT mucnosb30BaHue ALTER TABLE uTOOB HO-

0aBJIATbE HOBHE CTOJIOLE K yXe CylleCTByoler Tabjuile, Bb MOXeTe BEPOSTHO
noMemaThb orpaHudeHme cTojybuos, Tuna NOT NULL, 108 3TMX HOBEIX CTOJIOLIOB.
OmHako, €CJIM BEl IIPEONMCEBAaeTe HOBOMYy cTosbuy 3HadeHue NOT NULL, Teky-

mas Tabnmuia IJOJDKHA OBIThH IIYyCTOM.

YBEINTECE UTO 3HAUEHUA - YHUKAJIBEHH

B Tsare 17, MBI OOCYOMJIM MCIIOJIB30BAaHME YHUKAJIBHEIX MHIEKCOB UYTOOB 3acC-—
TaBUTh I10JI4 MMETH Pa3JIMYHBIE 3HAUYEHMA IOJi4 Ka)K)Z[Oﬁ CTPOKM. STa IIpaxKkTmUKa -
ocTajlaCk C I[IPEeXHMX BpeMeH, korzma SQL nommepxmuBal orpaHudeHue UNIQUE.
YHMKAJIBHOCTE — 2TO CBOMCTBO IAaHHEIX B Tabjauie, U DO3TOMy ero 6Hojiee Jio—
TMYHO Ha3BaThb KaK OT'pPaHMUYEHNME DS5TUX IOaHHEIX, a He IIpocTO Kak CBOMCTBO
JIOTMYECKOTO OTJMYMA, CBA3BBalee OOBEKT HNAaHHHEX ( MHIEKC ).

HecOMHEHHO, YyHMKAJIbHBEIE MHIOEKCE — OIMH M3 CaMbIX I[IPOCTHIX M HauboJee
30beKTUBHEIX METONOB MNPENNMCaHMUI YHUKAJBHOCTM. IO 3TOM NpUUMHE, HEKOTO-—
pele peanmzaumm  orpaHmdueHmda UNIQUE mMCHOJNB3YKRT YHMKAJBHEE MHIEKCEH;
TO—-€CTh OHM CO3IDalT MHIOEKC He coobmasa BaM o6 »ToM. OcTaeTrcsa GakToM,
4TO BEPOATHOCTHL Oecnopsgnka B ©0ase IOaHHBEIX JOCTATOYHO Majla, €eCJM BH
npengriMcelBaeTe YHUMKAJIBHOCTBE BMEeCTEe C OI'PaHUMYEHUMEM.

YHUKAJIBHOCTE KAK OI'PAHMYEHME CTOJIBLIA

BpeMsa oT BpeMeHHM, BB XOTUTe yOeIMTbCH, UYTO BCE 3HAYEHMS BBEIEHHE B
cToJibel OTIMYaKnTCAa Opyl OT Opyra. HanpuMep, NepBMUHBIE KJIOYM JOCTATOYHO
ACHO BTO NOKaseBawwT. Eciam BE nHoMeumaeTe oT'paHudeHue cTojbua UNIQUE B
noJjie npu cos3naHmuyM Tabjamurel, ©O6as3a IOaHHBIX OTKJIOHUT JI0OYI [NONBETKY BBOIA B
3TO I[OJIe IJid OHOHOM M3 CTPOK, 3HAUYeHMd, KOTOpOe yXe IIpelCTaBJIEHO B Ipy-
TOM CTpPOKe. O3OTO OI'paHMUeHMEe MOXET IIPMMEHSTHCS TOJIBKO K IIOJIAM KOTOPHE
OulIM OOBABJIEHHE Kak HenyctTwee (NOT NULL), TaK KakK He MMeeT CMBICJa II03BO-—
JIUTH OHOHOM CTpOke Tabiuubl MMeTb 3HadeHue NULL, a 3aTeM MCKJIKnYaTb Ipy-
e cTpoku C NULL 3HaueHMAMM KakK OyOJMKaATE. VMeeTCcs HaJibHeNee YyCOBEep-—
MEeHCTBOBAaHME Hallel KOMaHIBE CcOo3IaHumsa Tabnuis [IpomaBLOB

CREATE TABLE Salespeople

( Snum integer NOT NULL UNIQUE,
Sname  char (10) NOT NULL UNIQUE,
city char (10),

comm decimal );

Korma BH 0ObABJIAETE NOJIE Sname yHMKaJbHEM, yOeIMTechb, dYTO OBe Mary
Smith GynyT BBEeIeHB pPasJIMUYHEMM Cloco®aMmy - Hanpmumep, Mary Smith m M.
Smith. B TO Xe BpeMs 3TO He TaK yX HeoOxXoIMMO C OYHKLUMOHAJIBHOM TOUKM
3pPEeHMsa — [NOTOMYy UYTO MOJIE SNnum B KadeCTBe NEePBMUHOI'O KJO4Ya, BCE PaBHO



obecrneumT OTJIMUME DTUX IOBYX CTPOK — UYTO OpOUle IJsg JIOOEeM MCIOJIb3YyIMX
IOaHHEIE B Tabauuax, yeM IIOMHMTE UTO 3TM Smith He MIeHTUUHEH. Cronbusl (
He [I[epPBMUYHEE KJIOUM ) UbM 3HAaUeHUS TpedylnT YHUKAJbHOCTM, Ha3BBAlTCHI
KJIUYaMM-KaHIUOaTaMM MM YHUKAJIbHBEMM KJIOUYaMU .

YHUKAJIBHOCTE KAK OI'PAHMYEHME TABJIMIE

Bel MOXEeTe TaKXe ONpelesyiMTh IPyNNy IIoJieM KaK YyHUKaJIbHY C IOMOWBID KO-
MaHIE OTpaHMUueHusa Tabmauusl — UNIQUE. OOBaBJIeHME TPYINILl [IOJIEN YHMKAaJb-—
HOﬁ, oTJINMdaeTCsd OT O@'BHBJ'I@HI/IH YVHUKAJIbHBEIMIM VHIOVMBUIY aJlbHBEIX noneﬁ, Tak
KaK 2TO0 KOMOMHALMS SHAUYEHUN, a He INpPOCTO MHIMBMIAyAaJIbHOE 3HaueHMue, KO-
TOpoe 00A3aHO OBTb YHMKAJIBHEM. YHMKaAJBHOCTBb TPYMIE — 3TO NpelcTaBlIeHME
nopsanka, TakKk 4yTO OBl IIaphl CTPOK CO 3HadeHMAMM cTosbuor "a", "b" m "b",
"a" paccMaTpMBaJMCh OTHOEJIBHO OJHA OT Ipyroyu. Hama 6a3a IOaHHBIX CcIOejlaHa
Tak UYTOOB KaXIblM BakKa3uuk OBl HasHAUeH OIHOMY M TOJIBKO OINHOMY IIpOoHaB-—
Iy. 9TO OBHauaeT UTO Kaxlas KoMOMHALIMS HOMepa 3akasuMKa (cnum) M HoMepa
npomarBla (snum) B Tabiauie 33akKasuMKOB JOJIXKHA OBITh YHMKAJIBHOM. BEI MOXeTe
yOeIuTeCcsa B 3TOM, CO3IaBR Tabimuy 3aKas3uMKOB TaKMM CIOCODOM:

CREATE TABLE Customers

( cnum integer NOT NULL,
cname char (10) NOT NULL,
city char (10),
rating integer,
snum integer NOT NULL,
UNIQUE (cnum, snum));

ObpaTuTe BHMMAaHME YTO O00a Nnojida B orpaHuMueHum Tabiamuusl UNIQUE BCce ewme
MCIHOJIB3YT OorpaHmMdueHme crojbua — NOT NULL . Ecam OBl MBI MCIOJIbE30BaJM
orpaHudeHue crojsbua UNIQUE njia mnoJsiga cnum, Takoe OTI'paHMdeHue TabJIMLE
ObpLIO OBl HeoOg3aTeJIbHEIM. ECHIM 3HadeHMd I[I0JIA Chum pPas3JIMU4HO IJiS KaXIoMu
CTPOKU, TO HEe MOXeT OBITh OBYX CTPOK C MISHTMUHOM KOMOMHALIMEN BHAYEeHUM
nojyier cnum M snum. To Xe camoe IMOJYyUMTCS eCJIM Ml OObSBMM IIOJI€ Snum
YHUKAJIbHEIM, XOTHA 3TO M He OyHeT COOTBETCTBOBATH HalleMy I[IPUMEPY, Tak
KaK IponaBel OyIeT Haz3HAaueH MHOTOUMCJIEHBEIM 3akas3uukam. CljienoBaTeJIbHO,
orpaHudeHmre Tabnuuel - UNIQUE, HamboJiee NOJIE3HO KOI'Ia BH HE XOTUTE 3ac-—
TABJIATE MHIOVMBMIOYyAJIbHBIE T0OJIA OBITH YHMUKAJLHBEMMU.

[lpennosyioxmM, HaAOpPUMEp, dYTO Mel pas3paboranu Tabjamily d4TOOBl CJIEOUTH 3a
BCeMM MNOpSAAKaAMMU KaxXIEM IOeHb IJIS KaxIoro IpolaBlia. KaxIas CcTpokKa TakoM
TabJMLE NIPEOCTAaBJISEeT CYyMMYy UMCeJl JIOOBIX HNOPAIOKOB, a He NPOCTO MHIMBUILY-—
aJIbHBIM HNOPSHOOK. B »TOM ciydae, MBI MOIJIM OB YCTPaHUTh HEKOTOPHIE BO3MOX-—
HBle omMOKM yOEeIOMBIIMCH YTO Ha KaxXIBl HOeHb MMeeTcsd He 0OoJjlee uYeM OIHa
CTpoOka mOJid -»OaHHOT'O NponaBlla, WMIM YTO KaxIasd KOMOMHAalLMsa [IOJIeM snum U
odate saBigeTCsa YHMKAJIBHOM. BOT kakK HaOpyMep Mbl MOIJIM OB CO3HaThk Tabmam-—
1y c mMeHeM Salestotal :

CREATE TABLE Salestotal

( cnum integer NOT NULL,
odate date NULL,
totamt decimal,
UNIQUE (snum, odate));

Kpome TOTO, MMeeTcCs KOMaHIa KOTOPYK BH OyIeTe MCIOJNL30BATH UTOOB 10—
MellaTh TeKylle IaHHBe B 3Ty Tabjauily :



INSERT INTO Salestotal
SELECT snum, odate, SUM (amt)
FROM Orders
GROUP BY snum, odate;

OT'PAHMYEHVE IIEPBUYHHX KJIOUEN

IO 3TOT0 MBI BOCHPUHMMAJM I[IE€PBUYHEE KJIOUM MCKJIOUYMTEJIBHO KakK JIoI'Mdec-—
KMe TOHATMS. XOThb MBI M BHAEeM UTO Takoe I[NEePBUUHEBIN KJIY, M KaK OH IOJIXEeH
MCIIOJIB30BaAThECA B JiOOOM Tabiuile, MBI He BemaeM "3HaeT" Jjim o6 sToM SQL.
[loesToMy MBI MCHOJIB30BaJdM oOrpaHmdeHre UNIQUE mnM yHMKAJIbHBEE MHIEKCH B
NEPBUUHBIX KJIIOWaX YTOOBl NPEONMCEBATbH MM YyHMKAaJIbBHOCTB. B 0OoJjiee paHHUX
BepCcuax fA3blKa SQL , 3T0 ObUIO HEOOXOAMMO, M MOIJIO BHIIOJIHATHCS 3TMM CIO-—
coboMm. OpmHako Tenepb, SQL nomnepXuBaeT [EPBUUHBE KIIOUM HEINOCPEICTBEHHO
c orpaHudeHueM llepBuuHbl Kiyou ( PRIMARE KEY ). STo oTrpaHMYEHME MOXEeT
OBITE IOOCTYIIHEIM MJIM HEeIOCTYIIHEIM Ballel CucTeMe.

PRIMARY KEY MOXeT OTrpaHMUMBATH TaOJMLBEl MM MX CTOJIOLE. 2TO OTpaHuUde-—
Hue paboTaeT TakK Xe Kak M orpaHmueHume UNIQUE, 3a MCKJIIOUYeHMEeM Korga
TOJIBKO ONOMH IIE€PBUUHEI KJIOY ( OJg JioOOT0 YMcJla CTOJIOLOB ) MOXET OBITb
onpeneJsieH IJigd HOaHHOM Tabiauuel. JVMeeTCcsa TaKXe pas3jiMuMe MexIy [1ePBUUHBIMU
KJIIoYaMM M YHMKAJBHOCTBIO CTOJIOLOB B CHOCODEe MX MCIOJNB30BATHCS C BHEUHM-—
MM KJIIoUaMM, O KOTOPHEX OyImeT pacckaszaHo B I'smaBe 19. CuHTakCuUC M onpene-
JIeHMEe MX YHMKAJIbHOCTM Te Xe 4UTO UM IOJid orpaHmueHmsa UNIQUE.

[lepBUYHBIE KJIOUM HEe MOTYT I[I03BOJATH 3HadeHuy NULL. 3TO OB3HadvaeT 4To,
nonobHo noJsisM B orpaHudueHuu UNIQUE, Joboe MoJie MCIOJIb3yeMOe B OI'pPaHMu-—
yeHur PRIMARY KEY IOOJIXHO yXe OHTh 00bsaBJIeHO NOT NULL. ViMeeTca yJydlie-—
HBI BapMaHT CO3IOaHmMsa HameM Tabmauuel [IponaBlLOB :

CREATE TABLE Salestotal

( snum integer NOT NULL PRIMARY KEY,
sname char (10) NOT NULL UNIQUE,
city char (10),
comm decimal) ;
Kak BB BumeTe, yHMKaAJIbHOCTL (UNIQUE) mnosey MoxeT ObTb OObSBJIEHA IJIS

TOM Xe caMoy Tabmmusl. Jlydlle BCeI'O IHOMelaTk orpaHuueHye PRIMARY KEY B
noJjie (MM B MOJIg) KOTOpoe OyneT o0pas30BHBATH Ball YHMKAJIbHBY MISHTUOUKA-
TOP CTPOKM, U COXPaHUTbL oI'paHuueHue UNIQUE mnjig nojiet KOTOpPhe  IOJDKHE
OBITh YHMKAJIBHEIMM JIOTMUYECKM ( TakMe Kak HoMepa TeyedoHa wmIM [OJIe SsSname
), a He IOJg UIOeHTUdMKauuUM CTPOK.

NEPBMYHHE KJIOYM BOJIEE YWEM OJHOT'O IIOJIA

OrpanmueHye PRIMARY KEY mMoOxeT Takxe OBITH NPMMEHEHO IOJI3 MHOTOYMCJIEH-—
HEIX IIOJIEM, COCTABJANIMX YHMKAJbHYID KOMOMHALMUIO 3HadeHMUM. I[IpeIdnoJIoXuM
YUTO Ball NEPBUYHEM KJIOY - 3TO MMS, M BB MMEeeTe IIepBOe MM U [OocJelHee
VIMA COXPAaHEHHEIMM B IOIBYX PA3JIMYHBEIX I10JIAX ( TakKk 4YTO BEI MOXeTe OpPpIaHn3O0-—
BEIBATBE HOAaHHEIE C MOMOWBK JOOOTO M3 HMX ). OUdeBUOHO, UYTO HM [IepBOe HU
nocjlegHee MMHA HeJIb34 3aCTaBUTh OBTh YyHMKAaJIbHEIM CaMOCTOATEJIbHO, HO MEL
MOXeM KaxIyl M3 3TUX IOBYX KOMOMHALMM CHeJjlaTb YHMKaJIbHOM.

MeI MOXeM NPMMEHUTH OTpaHmdueHme Tabmamusl PRIMARY KEY nnsa nap:

CREATE TABLE Namefield

( firstname char (10) NOT NULL,
lastname char (10) NOT NULL
city char (10),

PRIMARY KEY ( firstname, lastname ));



OmHa npobJjilemMa B 3TOM I[OOXOHe Ta, UYWTO MBI MOXEM BHHYIOUTbL I[OABJIEHUE
YHMKAJBHOCTM — HamnpmMmep, BBexs Mary Smith m M. Smith. 3To mMoxeT BBecTHu
B 3a0JyXIeHMe, NOTOMYy UYTO BallM CJyXallye MOI'YyT He 3HaTb KTO M3 HUX KTO.
OBrluHO OOJiee HaeXHBM CIoCcoD UuTOOB ONpPenesyiaThb UMCJIOBOE II0JIe KOTOopoe
MOIJIO OBl OTJIMYATBE OOHY CTPOKY OT IPyTOM, 5BTO MMETb IEePBUYUHEM KIOY, U
NPpUMEeHATE oTpaHudeHre UNIQUE misa OBYyX MMEH IIOJIEM.

[IPOBEPKA SHAUEHWI IIOJIEMN

KoneuHo, wmMeeTcsd Jio0Oe UMCJIO OTPAaHUYUYEHMY KOTOPHBIE MOXHO YyCTaHAaBJIMBATh
IJI1 IOaHHBIX BBOIOVMIMEIX B Balll TaGJ'H/H_U:I, YTOOR ByIOeThb, HalripMMep, HaXomAaTCHd
JI IOaHHBIE B COOTBETCTBYIEM IOMalla30OHE WMJIM IIPaBUIIBHOM @opmaTe, (e} ueM
SQL ecTeCcTBEHHO HEe MOXET 3HaThb 3apaHee. Ilo sToy npuumHe, SQL obecrneudm-—
BaeT Bac orpaHmueHmeM CHECK, KOTOpOe II03BOJIAEeT BaM YyCTaHOBUTL YyCJIOBUE
KOTOPOMY IOJIDKHO yIOBJIETBOPATH 3HAUEHMEe BBOIMMOE B TabOIMlly, Opexle deM
OHO Oyner npmHATO. OrpaHmueHme CHECK cocTomT M3 kjaoueBoro cjosa CHECK
CONPOBOXIAEMOT'O IpelJIOXeHMEM IIpeluKaTa, KOTOPHM MCIOJb3yeT yKazaHHOe
noJjie. Jobas nomnelTka MOOIMOMUMPOBATH MJIM BCTAaBUTb 3HAUEHME I[IOJIS KOTOpOoe
MOIJIO OBl CHeJylaThb S3TOT IPeOMKAT HeBEepPHBIM — OyHOeT OTKJIOHEHA.

IaBaliTe pacCMOTpuM elle pa3 Tabiauuy lIpomaruoB. CrTojbel KOMUCCUOHHEIX
BEIpaXaeTcHd JeCATUMYHBIM YlMCJIOM M IIOSTOMY MOXeT OBITb YMHOXEH HeEIocpelnC—
TBEHHO Ha CyMMy HOpMOOPEeTeHMM B pes3yJjibTaTe duero OyIeT I[OoJiydeHa CyMMa
KOMMCCMOHHEBIX (B IoJIJlapax) [IpoIaBlia C YCTAHOBJIEHHM CIllpaBa 3HAUYKOM IOJIJla-—
pa( $ ) . Kro-TO MOXeT MCIOJbB30BATH MOHATME MPOLEHTa, ONHAKO Bemb,
MOXHO OO 2TOM M He 3HaThb. Ecam yejioBek BBeneT o oumbke 14 BmMecTO .14
4TOOE yKasaThb B I[POLIEHTax CBOM KOMMCCMOHHBE, 3TO OyIeT pacleHeHO Kak
14.0 , d4TO gBJISeTCH 3aKOHHBIM IeCATUUHEIM 3HaueHMeM, U OyImeT HOPMaJIbHO
BOCIIPUHATO CUCTeMOM. UTOOH NPeIOoTBPaTUThL 3Ty OWMOKY, MBI MOXEM HAaJIOXUTH
orpaHnuyeHye crToybua - CHECK uTobel yOenmuTbCcsa YUTO BBOOMMOE 3HadUeHME
MeHblle ueMm 1.

CREATE TABLE Salespeople

( snum integer NOT NULL PRIMARY KEY,
sname char (10) NOT NULL UNIQUE,
city char (10),
comm decimal CHECK ( comm < 1 ));

VCIIOJIB3OBAHME - CHECK, UYTOBH IIPEJOIPEIEJIATE IOINYCTUMOE
BBOIVMOE 3HAUYEHME

MelI MOXeM TaKXe MCIOJIb30BaThk orpaHudeHre CHECK uToOBl 3alMTUTB OT BBO-—
Ioa B IOJIe ONpeneJIeHHEIX 3HAa4YeHMM, M TakuM o0pasoM NPpelOoTBPaTUTh OUMOKY .

HaanMep, Hpe)Z[HOJ'[O)KMM, yTo e OVMHCTBEHBIMMA I‘OpO)Z[aMM B KOTOpI:IX MBI VMIMEJIN
BemoMcTBa cCOrlTa gaBudnTcsa JloHnoH, Bapcesnona, Can Xoce, m Hpo ﬁopK. Ecnim
BaM M3BECTHH BCe NponaBLb paboTawnuye B KaxXIOM M3 3TMX BEIOMCTB, HeT

HeOoOXOOMMOCTHM I[NO3BOJIATH BBOJI HOPYI'MX SBHAUEeHMM. ECHIM Xe HeT, MCIOJIL30Ba-—
HYE OTPaHMUEeHMS MOXET IIPeNOTBPAaTUTL OIedUaTKM UM IOpyI'ue OWMOKM.

CREATE TABLE Salespeople

(snum integer NOT NULL UNIQUE,

sname char (10) NOT NULL UNIQUE,

city char (10) CHECK,

(city IN ('London', 'New York', 'San Jose', 'Barselona')),

comm decimal CHECK (comm < 1 ));



KoHeuHO, ecym B cobOupaeTechb CIeJlaTb 2TO, BB IOJIXHEI OBITH YBEPEHE UTO
Balla KOMIIAHMS HEe OTKPBUIA YXE€ HOBEIX OPYTMX BEIOMCTB COBITa. BOJIBIIMHCTBO
nporpaMM 0as3 IOaHHHX [IOOOEePXMBALT KoMaHIy ALTER TABLE( cm. TImary 17 )
KOTOopas II03BOJISET BaM U3MEeHATH ollpellejieHMe TabJMuEbl, Oaxe KoI'Za OHa Ha-
XOOUTCS B MCHOJNBb30BaHuM. OOHAKO, M3MEeHEHME WM yHOaJleHUEe OTPAaHMUEHUM He
BCeTa BOBMOXHO IJI 3TMX KOMAaHI, Iaxe TaM I'Ie 5TO Bpole Ob NOoOIepXuBa-—
eTrcs.

Ecay BEL MCIHOJIB30OBaJIM CHUCTEMYy KOTOpas He MOXeT yHaJjiaTb OI'PaHUUYEHUS,
BBl OyImeTe OOJIXKHEI co3maBaThk (CREATE) HOByW0 Tabnuuy M nepeliaBaTb MHOOP-—
MalMio M3 CTapoy TabjMUbEl B Hee BCAKMM pas, KOoT'Oa BB XOTUTE M3MEHUTH OT-—
paHuueHre. KoHeuHO xe BBl He 3axX0OTUTe IejlaTh 3TO YaCTO, U CO BPEMEHEM
BOOOIIE IIepecTaHeTe 5TO HeJjaThb.

CozpmanuM Tabmauuy [IopaIKOB:

CREATE TABLE Orders

(onum integer NOT NULL UNIQUE,
amt decimal,

odate date NOT NULL,

cnum integer NOT NULL,

snum integer NOT NULL);

Kak wMel yxe ToBopwmimM B I'staBe 2, Tun DATE (JATA) mWMPOKO MNOOOEPXMUBAETCS,
HO He 4ABJIIeTCH YacCTbl CcTaHzmapTa ANSI. UTo Xe »ejlaTbhb €CJM MHB MCIOJIb3yeM
0asy IOaHHEIX, KoOTopas cienysa ANSI, He pacnozsHaetT Tun DATE? Ecam Mel 0Ob-—
IaBUM TIIoJie odate JiobeIM TUIIOM 4yucijia, MBI He CMOXeM MCIIOJNIB30BAThE HaAKJIOHHYIO
yepTy BHOPAaBO (/) WIM UYEepPTOUKy (-) B KaAUeCTBe pasmenuTend. Tak Kak [ne-
yaTaeMele HoMepa — 2TO cuMBOJE ASCII, MBI MOXeM OObBABUTH THUII NOJsA odate
- CHAR. OchHoBHasa npotJsieMa B TOM, YTO Mbl OyIOeM IOOJIXKHEL MCIOJIB30BATb ONM-—
HOUYHBIE KaBBHUKM BCHAKMNM pas, KoI'Ja CChJlaeMCsa Ha 3HadeHue nojia odate B
3anpoce. HeT Dojiee NpPOCTOTO pPeUEeHMS 3TOoM npobjemel TaM rne Tun DATE
cCTajJl TakuM [NONYyJIApHBIM. B kauecTBe MJJIOCTPpaLMM, JaBalTe OObABUM IIOJIE
odate - Tmnom CHAR. Mel MOXeM IIO KpalMHEM Mepe HAJIOKMUTb Ha Hero Haum Qop-
MaT C orpaHudeHmeM CHECK:

CREATE TABLE Orders

( onum integer NOT NULL UNIQUE,
amt decimal,
odate char (10) NOT NULL CHECK ( odate LIKE
e/ /===,
cnum NOT NULL,
snum NOT NULL ) ;

KpOMe TOI'O, €CJIM BEl XOTUTE, BEl MOXETE HAJIOXMTBH OI'PaHMYEHMEe, I'apPaHTUu-
pyonye 4TO BBEIOEHHBIE CHMMBOJIEL — 4YMCIIa, M 4TO OHM — B IIpengejiax 3HaAUYEHUMN
Halmero nralia3O0OHa.

MTPOBEPKA YCJIOBVA BABUPYKIIMACA HA MHOTOUMCJIIEHEX IIOJIAX

Ber MmOxeTe Takxe wucnosnb30BaTbk CHECK B kxauecTBe TabIMUYHOTO OT'pPaHMUUE-—

HMS. OTO MOJIE3HO B TeX CJydyasax KOTZa BH XOTHTE BKJIOUUTH Oojiee OIHOTO
IOJIS CTPOKM B YCJIOBME. I[IPennoJioXVMM UYTO KOMMCCUMOHHEIE .15 u Beme, OynyT
Pas3peleHs TOJIBKO IJisS MNPOoIaBlla M3 BapcesioHbl. BBl MOXeTe yKa3aTb 3TO CO

crenywouMM TabIMdHBEIM OoTrpaHmdeHreM CHECK :

CREATE TABLE Salespeople



( snum integer NOT NULL UNIQUE,

sname char (10) NOT NULL UNIQUE,

city char (10),

comm decimal,

CHECK (comm < .15 OR city = 'Barcelona'));

Kax BE MOXeTe BUIETH, IOBa Pa3JIMUHEIX [1OJIS HOOJDKHEL OBITH I[IPOBEPEHHE UTOOH
onpeneyuTh, BEPEH NpenukaT uiIM HeT. lMeVTe B BMIOYy, YTO 3TO - IBa pas-—
HBIX [IOJIS OIHOM M TOM Xe& CTPOKM. XOTS BE MOXETE MCIOJIb30BaTb MHOI'OUMC-—
JleHEle I10JiA, SQL He MOXeT NPOBepUThH OoJiee OOHOM CTPOKM OHHOBPEMEHHO. BEI
He MOXeTe HallpuMep MCIOJIb30BaTh orpaHudeHre CHECK uToOOB yOOCTOBEPUTHCH
4UTO BCE KOMMCCMOHHEIE B IaHHOM T'Opolle OAOMHAKOBHEI. UTOOH crejiaTb 3TO, SQL
IOOJIXEH BCAKMM pas NpocMaTpuBas IpyIMe CTPOKM Tabiuibel, KoI'Za BHE MOoIMbM-—
HypyeTe WM BCTaBJigeTe CTPOKY, BMUIETb, YTO 3BHAUEHME KOMMUCCUMOHHBIX yKa-—
3aHO IOJIg TeKyllero ropona. SQL 3Toro mejsaTh He yMeerT.

daxkTMUEeCKM, BEl MOIUIM OBl MCIOJIB30BaTh CJIOXHOe orpaHmdyeHre CHECK 1mmnsa
BEIIEYINIOMSAHYTOT'O, €CJM OBl 3HajlM BapaHee, KaKOBB IOJDKHEI OBITh KOMMUCCMOH-—
HBEIe B pPa3HBIX Iopodax. Hanpumep, BH MOIJIM OB YyCTaHOBMTHL OI'PAHMUEHMNE THU-
na 3TOro:

CHECK ( ( comm = .15 AND clty = 'London' )
OR ( comm = .14 AND city = 'Barcelona' )
OR ( comm = 11 AND city = 'San Jose').. )

Bel nmosmyumnm mpewn. UYeMm HajlaraTh TaKOM KOMILJIEKC OTPaHMYEHMM, BH MOIUIM
OBl IPOCTO MCIOJIB30BaTh NpencTaBlieHMe c npenjoxeHmem WITH CHECK OPTION
KOTOPOE MMEET BCe 3T YyCJIOBMS B CcBoeM HIpenukaTre ( cmoTpu I'maBy 20 um 21
onsa muHbopMaumMu O npenctTaryieHuu M o WITH CHECK OPTION) . Ilosb30BaTesn
MOTYyT ofpaulaThbCcsa K NpelcTaBlieHuI0 TabJamuipl BMECTO camoM Tabjamuuel. OIHMM
13 IpeMMylleCTB 3TOr'o OyneT TO, UYTO Ipolledypa M3MeHeHUSa B OI'PaHUYEHUMU
He OyIneT Takoy OOJIe3HEeHHOM WM TpynoeMkol. llpencraBjeHme ¢ WITH CHECK
OPTION - xopouMy 3aMeHuTeJib or'paHuueHumioo CHECK, uTo OymeT mNoKaszaHO B
T'naBe 21.

YCTAHOBKA 3HAUEHUIA 10 YMOJIYAHMIO

Korma BH BCTaBJjisgeTe CTPOKY B Tabiuuy 0e3 ykazaHMs 3HAUYeHUM B HEeM IJidg
KaXOoro noJsisg, SQL OoJrkeH MMEeTh 3HadeHMe I[I0 YyMOJIYaHMI IJiS BKJIOUEHMS €TI0
B OIpeneJIeHHOe IoJie, WM Xe KOoMaHIa OyneT OTKJIOHeHa. Hambojee obmmMm
3HaQUeHMeM I10 yMoJidaHui 4dBjsgeTcda — NULL. 5TO - BHaUYeHMe [0 YMOJIUaHUI
onsa Jgmoboro crojsblla, KOTOPOMYy He OwvIO naHoO orpaHmdueHme NOT NULL miam KO-
TOPEBIM MMeJI OPpyIr'oe Haz3HaudueHMe 10 YyMOJIUaHMO.

BHaueHme DEFAULT (IIO YMOJIUAHMIO) yka3z3piBaeTcsa B KoMmaHme CREATE TABLE
TEeM Xe CIoOCODOM UTO UM OT'PaHMYeHMe cTojblla, XOTdA, C TEeXHUUECKOM TOUKU
3peHusa, sHadveHue DEFAULT He OI'PaHMUMTEJIBHOT'O CBOMCTBA — OHO HEe OI'PaHu-—
uyBaeT 3HAYeHMS KOTOpPHBIE BE MOXeTe BBOIMUTL, a IPOCTO olIpenejyseT, dYTo
MOXET CJYyUMTHCH €CJIM BB He BBeneTe Jioboe M3 HUX. I[IPennosioxyMM dYWTO  BH
paboraeTe B obddmce Hbo JMopka M mnomasidolee OOJbLUMHCTBO BallMX MNPONABLOB
%MByT B Hbio Mopkxe. Bel MOxeTe ykaszaTh Hbio MOpk B KauecTBe BHaYeHUS [OJ4
city, no ymoJyuaHuo, IOJa Bamwely Tabiauubl [IpoIaBLOB:

CREATE TABLE Salespeople
( snum integer NOT NULL UNIQUE,
sname char (10) NOT NULL UNIQUE,



city char (10) DEFAULT = 'New York',
comm decimal CHECK (comm < 1);

KoHeuHO, BBOIOMTHL 3HaueHMe HbO ﬁopK B TabaMuy KaXOBM pas3 KoI'na HasHa-—
YaeTCsd HOBEIM Npolabell, He Takad yX HeOOXOIMMOCTb, M MOXHO IIPOCTO Ipe-
Hebpeub ¥UM ( He BBOIL e€I'0 ) HaxXe eCJiM OHO HOJIKHO MMEeTb HeKOTOpOoe 3Ha-
dJeHre. 3HadeHMe [0 YMOJIYaHMI TaKoI'o Tula, O0oJiee HNPennodTUTEJIbHO, UYeM,
HalpyMep, OJMHHBEIM KOHTOPCKMM HOMEP yKas3hBalliMy Ha Balle COOCTBEHHOE Be-
IOIOMCTBO, B Tabuuue llopankob. IAMHHBE UMCIIOBHE 3HaueHUS — 0OoJiee paclo-
JIOXEeHBl K oumbke, [OBTOMYy €CJM NoIaBjdpulee OOJbUMHCTBO ( MJIM BCe ) Ba-
LMX [NOPANKOB IOJIXHBI MMETb Ball COOCTBEHHEN KOHTOPCKMM HOMEP, XeJjlaTeJIbHO
YyCTaHaBJAMBAaTL OJIS HMX SBHaAUEHMEe [I0 yMOJIYaHMO.

IpyTrol crnoco® MCHOJIb30BATH 3HAUEHMEe [I0 YyMOJIUaHMI — B5TO MCIOJIBE30BAaThH
ero kak anbTepHatuBy nmasa NULL. Tax kak NULL (dakTMuecKM) HEBEPEH IpU
JI000M CpaBHEHUM, nHoM ueM IS NULL, OH MOXeT OBITb MCKJIIOUEH C I[IOMOULIO
OoJpLIMHCTBA NpeIMKaToB. VHOT'Ia, BaM HYXHO BMIETH IIYyCTHE 3HAYEHMS BallMx
noJjie He ofOpab®aTeHBasg MX KaKMM-TO OIlpeIeJiIeHHBEIM ofOpasoMm. Bl MoxeTe ycTa-
HOBMTB BHAUEHME [0 YMOJIUaHMO, THUIa HYyJb MIM NpobeJsi, KOTOpHEe QyHKUMO-—

HaJIbHO MEHBIUIE IO SBHAUEHMI YeM NPOCTO He yCTaHOBJIEHHOE 3HAa4YeHMre - IIyC-
TOoe 3HaueHue (NULL) . Pasnuume Mexndy HUMM M OObuHBIM NULL B TOM, uTO SQL
OynmeT obOpabaTelBaATh MX TakKxXe Kak U Jioboe Ipyl'oe 3BHa4YeHUe.

[lpennoJjyioxMM, dYTO 3akKas3uMKaM He HAa3HA4YeHEl OLIeHKM M3HadaJibHO. Kaxiele
mecTh MECHLEB, BEl IIOBHIIAETE OLEHKY BCEeM BallMM 3akas3dMkKaM, MMEeOINMM
OLIEHKY HIXe cpenHeﬁ, BKJIIOUAA M TeX KTO INIpelBapUTEJIbHO HEe MMeJI HMKAaKOI'O
Ha3HadUeHMAd OLIEeHKWM. Ecam BH xoTmTeE BH@paTb BCeX STUX 3aKa34UYMKOB Kak
TPpynny, CJIHenylmMM BalpoC MCKIIOUMT BCeX 3aKa3uMKOB C oleHKoM = NULL:

SELECT *

FROM Customers
WHERE rating < = 100;

OmHaKO, eCJM BB Hal3HAUMIM 3HadueHue noymojyuaHumio = 000, B nojse rating,
3akasuuKy 0es OLEeHOK OynyT BEHOPAaHHE Hapany C OpyTuMM. [IpMOpMTET KaXOoT'O
MeToma - 3aBMCMT OT CuUTyauum. Ecam Be OyIeTe nejlaTh 3alpoC C IIOMOWBI
[I0JIS OLEHKM, TO 3axXOTUTe JIM BH BKIIOUMTL CTPOKM 0Oe3 3HaAUYEeHUM, WM MUCK-—
JIoUmMTe MUX?

Ipyrasa xXapaKTepuCcTMKa SBHAUEeHMM 10 YyMOJIYaHMI D3TOTO Tula, IIO3BOJIUT
0ObSABUTL Bam mnoJjie oueHkM - kKak NOT NULL. Ecnim BB MCHOJIB3yeTe eI'0 IIoy-—
MOJIYaHMIO, UYTOOH M30exaTb 3HadeHMy = NULL, TO 3TO — BEPOSTHO xXopolas

3aIMTa OT OWMOOK.

BEl MOXeTe TakXe MCIOJb30BaThk orpaHmdyeHusa UNIQUE mnm PRIMARY KEY B
sTOM noJjie. Ecim BE chmejlaeTe 3TO, TO, MMEeTe B BUIOY, YTO TOJIBKO OIHA
CTpOKa OIOHOBPEMEHHO MOXET MMETh 3HadeHMe IO yMOoJidaHuio. JobOyln CTPOKYy
KOTOpas COOEPXUT 3BHA4YeHMe [0 YyMOJIUaHMI0 HyXHO OyIeT MOOMOMLMPOBATH
opexie, dYeM IOpyras CTpoka C YyCTAaHOBKOM IO yMOJUaHMO OyIoeT BCTaBJIEHA.
31O He Tak Kak BH OOBIUHO NCIIOJIBb3yeTe 3HadueHMAd 10 YMOJIYaHUMIO, 105 TOMY
orpaHudeHusa UNIQUE m PRIMARY KEY ( ocofeHHO mnocjiemHee ) OOBUHO He yC-—
TAHaBJIMBATCA OJId CTPOK CO SBHAYEHMAMM I10 YMOJIYaHMO.

PE3IOME

Bel Tenepb BJaeeTe HECKOJBKMMM CIOCOOaMM yHNPaBJIEHMS SBHAUYEHMAMM KOTO-
PElIe MOT'YyT OBITE BBEIEHBl B BalyM TabOJiMLEl. Bel MOXeTe MCIOJB30BaThk OTPaHU—
yeHme NOT NULL uTo6bwel mckjouaTs NULL, orpaHudeHme UNIQUE UTOOBI BEIHYX—
IaTb BCe 3HaueHMsa B TIPylle M3 ONHOI'O uIM 0OoJjiee CTOJOLOB OTJIMYATHCH
IOpyr oT »npyra, orpaHudeHme PRIMARY KEY, 1nmsa Toro 4rToOBl OejlaTb B OCHOB-—
HOM TO xe caMoe duTo M UNIQUE HO C pas3yMuHBIM OKOHUAaHMEM, I HaKOHeEeLl OI'-
paHudeHre CHECK nmna onpenesieHus bBauMx COOCTBEHHBIX CIHEJIAHHEIX Ha 3aKas
YCJIOBUM, UyTOOB 3HAUEeHMS BCTPEYEHHBIE IIepel HMMM MOIJIM Ob OBIThH BBEIEHH.



Kpome ToOTO, BEI MOXETe MCIIOJIb30BaTh npenjioxeHue DEFAULT, xoTopoe OymeT
aBTOMATUUECKM BCTABJIATbH SBHAUEHME 10 yMOJIUAHMIO B JIOOOEe II0oJle C MMEHEM He
ykazaHeM B INSERT, TaK Xe Kak BcCcTaBjdeTcda sHaudueHre NULL xkorma npenjo-
xeHre DEFAULT He YyCTaAHOBJIEHO M OTCYyTCTByeT oTrpaHmdueHme NOT NULL.

FOREIGN KEY wmmm REFERENCES orpaHmMueHMs O KOTOPEIX BE y3HaeTe B IJase
19 oueHBb MOXOXM Ha HUX, 3a MCKJOUYEHVEM TOT'O, UTO OHM CBSSBHBALT TPYIIIY
13 OONHOTO munu B6oJiee MOJIEM C IOPyT'oM I'PYyIIION, U TakuMmM oOpasoM cpasy BO3-—
IOEeVCTBYIT Ha 3HAUeHUs KOTOPEE MOTYT OHTb BBeIEHEl B JIOOYID U3 BTUX
TPYII.

*AhkAkKkk Ak Ak Ak Ak KKk PABOTA C SQL kAhkAkKkk Ak Ak A Ak kA Ak K%k

1. CozsmamnTe Tabnuuy IllopankoB Tak YTOOB BCe 3HAUYEHMS II0JIA Oonum, a TakKxe
BCe KOMOMHAaLMM IIOJIEM Cnum M SNum OTJAMYAJIMCh OPYyID OT IOpyra, n  Tak
uTo Ovl 3HadueHms NULL mMCKIIOYaJIMCh M3 [IOJIS OATH.

2. CospamnTe Tadbnuuy IIpomaBLOB Tak YUTOOB KOMMUCCHOHHEE, o yMOJIYaHUD,
cocraByasanamu 10%, He paspemanucb 3HaueHus NULL, uUToOOB IOJIE Snum SBJIS—
JIOCH IIE€PBMYHBIM KJIIOYOM, M YUTOOBl BCe MMeHa ObUIM B ajiQpaBMUTHOM IMOpSIKe
Mexny A m M BKJIOUMTEJIBHO ( YUMTHEIBAS, YTO BCe MMeHa OyOyT HalleyaTaHH
B BEpXHEM perucTtpe ).

3. CoszmanTe Tabmuuy IOopAnKoOB, OyoydYy yBEPEHHBMM B TOM UYTO IIOJIe onum
OoJsiplle WeM IIOJIe cnum, a cnum OoJiblle YeM snum. 3alpelleHs SHadeHUA
NULL B Jj060M M3 3TUX TpexX IOoJIel.

( Cm. [IpunoxeHme A OJsg OTBETOB. )

19. NOOOEPXKA LEJIOCTHOCTM BAMNMX IOAHHHX

PAHEE B BTOM KHUI'E, MH YKASHBAJIM HA ONPEIEJIEHHHE cBa3u KOTOPEIE Cy-—
MECTBYIT MEXIYy HEKOTOPHMM I[IOJIAMM HAllMX TUMIOBEX Tabiamui. Ilojge snum Tab-
JMUE 3akal34uMKOB, HaIIpuMep, COOTBETCTBYET IIOJI0 snum B Tadiuile I[IpomaBLOB
n Tabnuue Iopsanxor. Ilojile cnum TabiaMUE 3akal3uUMKOB TaKXe COOTBETCTBYET
IOJI0 cnum Tabnauiel [lopgaaxoB. Mel Ha3BajM 3TOT TUI CBS3M — CIPABOUYHOM Lie-—
JIOCTHOCTBIO; M B xXoIe OOCYyXIeHMs, Bbl BUIEIM KaK €€ MOXHO MCIOJIb30BAaTh.

B sToM 1myaBe, B OyIeTe MCCJIeIOBATh CIPABOUYHY LEJIOCTHOCTbL OoJiee
HOHPOGHO I BHEIACHVMIM BC€ OTHOCUTEJIBHO OPpaHquHMﬁ KOTOPEBIE BEI MOXETE MC—
[IOJIb30BATh YUTOOHE e€e IIOOIepPXMBATL. Bb Takxe yBuIeTe, KaK NPellMUChBaeTCH
3TO OT'pPaHMUeHMe KOoI'Za Bbl MCIHOJIb3yeTe KoMaHIbe Momudmkaumm DML. IIOCKOJb-—
Ky CIpaBOYHasa LEJIOCTHOCTBL BKJIOUaeT B cebsa CBA3b I[OJIEM MM TPYII IOJIeN,
YacTO B Pa3HBIX Tabnuiax, 3TO IEeMCTBME MOXET OETh HECKOJIBKO CJIOXHEee UYeM
opyI'ue oI'paHuueHusa. Ilo 3TOM IpUUMHE, XOPOWO MMETHL C HeM I[IOJIHOe 3Ha-
KOMCTBO, Jaxe eCJM Bbl He IIJIaHMpyeTe co3naBaThb TabsMUEl. BaliM KOMaHIE
MOOMOMKALUMM MOTYT CTaTh 20bekTMBHEe C I[IOMOWBI OTPaHMUEHMS CIPaBOUYHOM
LIeJIOCTHOCTK ( Kak M C [IOMOWBID IOPYIMX OTPaHMUEeHUM, HO OTl'paHMUEHMEe Cclpa-
BOUHOM LEJIOCTHOCTM MOXET BO3INEMCTBOBATHL Ha AOpyTIMe TabJMLE KPOME Tex B
KOTOPEIX OHO OIpeleJIeHO), a olpenejyieHHEEe QyHKUMM 3anpoca, TaKue Kak
oObenuHeHMs, SABJILITCS MHOT'OKPATHO CTPYKTYPUPOBAHEL B TEepMMHAX CBA3eM
CNPaBOYHOM LEJIOCTHOCTM ( kak NOOUEPKMBAaJIOCk B IJyaBe 8 ).

= BHENHV/ KJIOUY ¥ POIUTEJILCKMA KJIOU =

Korma BCce 3HauUeHMs B OIOHOM I[IOJie TalOaMIEl IPEenCTaBJIEHH B I[I0JIe IPYyI'OM
Ta®JMUE, MBI T'OBOPMM UYTO I[I€PBOE II0JIeé CChUIAETCS Ha BTOpOe. 3TO yKas3bBaeT
Ha NpAMyl0 CBS3b MeXIy 3HaUeHMAMM IOBYX [ojiel. Hanpumep, KaxIbell U3 3a-
Ka34uyKOB B Tabiauie 3akas’3uMKOB MMEEeT II0JIE sSnum KOTopoe yKasHBaeT Ha
npomaBlla Ha3HAYEHHOTO B Tabmuue IlpomaBluoB. IS Kaxmoro Hopslka B Tab-—
JIi e HOpHHKOB, mMeeTCd OIOMH M TOJIBKO 329TOT IIpoldaBel, U OIOVH )28 TOJIBKO
3TOT 3akKa3uMK. OSTO OToOpaxaeTcsa C IIOMOWBI IOJIeM Snum M cnum B Tabjauie



[lopankoB.

Korma omHo mnoje B Tabiauie CCbUIAaeTCS Ha IOpyroe, OHO HAa3HBaeTCs -
BHEIHMM KJIOYUOM; a IIoJIe Ha KOTOPpOEe OHO CCHJIaeTCs, HasehBaeTcsa - poou-
TeJNbCKMM KJIOUOM. Tak dYTo Mojle snum Tabjamibl 3akKa3uMKOB — B3TO BHEUHUM
KJIOY, a I[I0JIeé sSnum Ha KOTOpOoe OHO CcchulaeTcsa B Tabnuie [[pomaBLoB - 23TO
POOUTENIECKUM KJIIOU .

AHaJIOTMYHO, IIOJIZ cnum M snum Tadjauuel [IOpSIKOB — STO BHEWHME KJIoUU
KOTOPEIE CCHEJIAITCS K UMX POIUTEJIbCKMM KJloUuaM C MMeHaMy B Tabjuile 3akas3-—
yyMKOB M Tabmnmue [lpomaBLUOB. JVMeHa BHENHETIO KJ0Ya M POIUTEJILECKOTO KJoda
He 0083aTeJIbHO IOOJIXHH OHTH OOMHAKOBBIMM, DTO — TOJIBKO COTJIAlIEHME KOTO—

poMy MBI CJlegyeM yTOOBl JejlaTb CcoeIMHeHMe 0oJjiee TOHSTHEM.

MHOT'O-CTOJIBIOBHE BHEIMHWE KJIIOUNM

B OeMCTBUTEJILHOCTM, BHEMHMM KJIOY He 0043aTeJIbHO COCTOMUT TOJIBKO U3
OOHOTO MoJjsa. IlomoBOHO NEepPBMYHOMY KJIOYY, BHEHWHMUM KJIOW MOXEeT MMEeThb Jinboe
UMCJIO TIOJIEM, KOTOphe BCe oOOpabaTHBAalTCHA KakK eIOMHBM MOOYJIb. BHEMHUM
KJIOY M POOUTEJNIBCKMM KIIOU Ha KOTOPEIM OH CCBEUJIA€TCS, KOHEUHO Xe&,  IOOJIKHEL
VMETb ONMHAKOBEIM HOMEP M TUIl [IOJIS, M HaxXOOUTbCH B OIMHAKOBOM IIOpPSIKeE.
BHellHMe KJIOUM COCTOAMEe M3 OOHOTO IIOJIE — Te YTO MBI MCIIOJIBb30BaJM MCKJIIO—
UMTEeJIbHO B HallMX TUIOBHEIX Tabimuiax, Hambojsiee obmme. UTOOB COXPaHUTH
OPOCTOTY Hamero oOCyxIeHud, Mel OyOeM YacTO T'OBOPMTHB O BHEUHEM KJoue
kKak o0 OOMHOUHOM CTOJIOlle. OTO He CcllydaHo. EcCJiuM 3TO HEe OTMEeTUTH, Jidomn
CKaxeT O IIOJIE KOTOpOEe HABJIA€eTCHA BHEIHMM KJIIOYOM, YTO OHO TaKXe OTHOCUTCH
1 K TpPyIIe IHOJIEM KOTopas sABJIAETCS BHEMHMM KJIOUOM.

CMHCJI BHEIHETO ¥ POIUTEJBCKOTO KJIOUENR

Korma mnojie - sABJsAEeTCS BHEMHYM KJIOUOM, OHO OIpenejieHEIM oBpa30M CBs3a-—
HO C TabiuleM Ha KOTOPpyKl OH CChJlaeTcs. Brel, daxTmueckmu, TrToBopuTte — "
KaxIoe BHAaUeHMEe B DTOM IIoJie ( BHEUWHEM KJIoue ) HEeINOCPeICTBEHHO IpuBs3a-—
HO K 3BHa4YeHMI B OPYyTOM IoJjie ( poIuTesbCKOM kJjwode ) ." Kaxmoe 3HaueHme (
KaxIas CTPpOKa ) BHEWHeI'o KJYa OOJDKHO HEIBYCMEICJIEHHO CCHJIATHCS K OIOHO-—
My M TOJIBKO 3TOMY 3HAuUeHMUI (CTPOKe) PpOIUTEeJIbCKOI'O Kida. Ecim »To Tak,
TO @aKTquCKM Balla cumucTreMa, Kak roBopmuTcCcHd, GVHGT B COCTOAHMM CIIpaBOuY-—
HOM LIEeJIOCTHOCTU.

Bel MOXeTe yBUIETH STO Ha NpuMepe. BHemHMUM KJU snum B Tabjule 3akas-—
unkoB MMeeT 3HadeHue 1001 mns crpok Hoffman m Clemens. IIpendnoJioXMM YTO
MBIl MMEJNM IBEe CTPOKM B Tabimuue [[pomaBLOB CO 3HAYeHMEeM B IIOJIe shum =
1001. Kaxk MBI y3HaeM, K KOTOPOMYy M3 OBYX NPONABLOB OBIJIM Ha3HAYUEHH 3a-—
kasuuky Hoffman m Clemens ? AHAJIOTMUYHO, €CJIM HET HUKAKUX TaKUX CTPOK B
Tabnuue IIpomaBuos, Mel nojiyumMm Hoffman m Clemens Ha3HaUeHHBIMM K [IPOHOaB-—
Iy KOTOPOT'O He cymecTByeT!

[IoHATHO, YTO KaxIoe 3HAauUeHM)e BO BHENHEM KJIoUYe IOJDXKHO OBTh NpelcTaB-—
JIEHO OOMH, U TOJIbKO OOMH pPas3, B POOUTEJIECKOM KJIUe.

@aKTquCKM, IOJaHHOEe 3SHAUeHMe BHEeINHEeI'O KJIIUa MOXEeT CChBUJIATBCSH TOJIBKO K
ONHOMY 3HAUEeHMI0 POAMTEJIbECKOTO KJUa He Ipennojiarasd oOpaTHOM BO3MOXHOC—
TM: T.e. JioOOe UMCJIO BHEWHMX KJIUelM MOXeT CChUlIaTh K eIMHCTBEHHOMY 3Ha-
YEHVI POIOMTEJIBCKOI'O KJIIYa. Ber moxeTe YBUIOETb 5TO B TUIIOBEIX Ta6nmuax
Hammx npuMepoB. M Hoffman m Clemens HaszsHaueHH kK Peel, Tak uTo oba ux
3HaUeHUsa BHEWHeI'o KkJoda COBIaNalnT C ONHKM UM TeM Xe POIUTENLCKUM  KJIo-—
YoM, UYTO OUEHBb XOPOollo. 3HaueHMe BHEMHEeTIO KJUa IOJIKHO CCBUIATBCS TOJIBKO
K OINHOMY 3HAYEHMIO POIMUTEJILCKOTO KJIYa, 23aTo BHAYeHMEe POIUTEJILECKOTO
KJI0UWa MOXEeT CCBUIATHCS C I[IOMOUIBI JIOOOTO KOJIJIMYECTBA S3HAUEHMY BHENHEI'O
KJioUa. B KauecTBe WIJIOCTPAalMM, 3BHAUYEHMsS BHEMHEeTOo KJjoda M3 Tabiauus 3a-
KasuUMKOB, COBIABIME C UX POOUTEJIECKMM KJIOUOM B IIpomaBLOB Tabjiuie, 10—
Kas3eBainTCca B PucyHke 19.1. IIng ymo®CcTBa MBI HEe YUMTHBAJM II0JIS HE OTHO-
camyecs K 2TOMYy IPUMEPY.



======= OT'PAHMUYEHME FOREIGN KEY =======

SQL nommepxMBaeT CHPABOUYHYI LIEJIOCTHOCTBL C orpaHmdeHmeM FOREIGN KEY.
Xorsa orpaHmdeHme FOREIGN KEY - 3T0O HOBasg OCOOeHHOCTb B SQL, OHO elme He
obecneuymBaeT €TI0 YyHMBEPCAJBHOCTM. KpoMe TOrO, HEKOTOPHE er'0 peanms3a-—
uuy, ©OoJiee CJIOXHBI WeM Opyrue. OTa QyHKLUMA OOJIKHa OIPAaHUUMBATE SBHAUEHUA
KOTOPEIE BEH MOXeTe BBeCTM B Bally 0as3y OaHHEIX YTOOHE 3aCTaBUThb BHEWHUM
KJIOY M POOUTEJNBCKMM KJIOU COOTBETCTBOBATEH IIPMHLMUIIY CIOPaBOYHOM LEJOCT-—
"HocTu. OHOHO M3 HOEeMCTBMM OI'paHMUeHMS BHeumHero Knoua - 3TO oTOpachBaHME
3HAaYeHUM IJid [OJIEM OTPaHMUEHHBEIX KaK BHEIHUM KJIY KOTOPHM elle He INpenc-—
TapBJIEH B POOMTEJIBCKOM KJIUe. 3TO OIPaHMUeHMe TaKXe BO3IEeMCTByeT Ha Ba-
Iy CIOCOOHOCTBH M3MEHSTh UM yIaJlaTh SHAUEHMS POOUTEJIbCKOTO Kioda (  MbL
BymemM oOCyXIaThb STO IIO3Xe B BTOM IJjase ) .

KAK MOXHO IIOJI NPEICTABUTHL B KAUECTBE BHEIHVX KJIOUEN

Bul mcnosib3yeTe orpaHuueHme FOREIGN KEY B koMaHnme CREATE TABLE ( wnu
ALTER TABLE ), KOTOpasa COHOEPXUT II0JIe KOTOPOE Bl XOTUTEe OOBABMUTEH BHEl-
HMM KJIOYOM. BEI HaeTe mMMAa POOUTEJIbCKOMY KJIOWYy Ha KOTOpOe Bl OyneTe CCHI-
JaTbCad BHyTpM orpaHudeHua FOREIGN KEY. IloMemeHMe 3TOI'O OT'PaHUUYEHMS B
KOMaHIy - TakKoe Xe UYTO B IJA OPYyTIMUX OTPaHUYeHUM OOCYXIEHHHIX B NpPenbOy-—
mey rJjaBe.

{****************************************************}

PucyHox 19.1: BxHewmHuyM Kiou TabiaMlbE 3aKasuMKOB C POIOUTEJIECKUM KJIIOUOM

[IogoBHO OOJBUIMHCTBY OTPAHUYEHMM, OHO MOXET OBITh OTPaHMYEHMEM TaOJMLE
uimmM crojbua, B GopMe TaOJMLUBL [IO3BOJIAKLEN MCIOJNbB30BaTh MHOTOUMCJIIEHEIE
I10JId KaK OIVH BHEIIHMM KJIOY .

BHENHUM KJIIOU KAK OI'PAHMUEHVE TABJIMIH

CuHTakcuc orpaHudeHusa Tabmamuel FOREIGN KEY:

FOREIGN KEY REFERENCES
[ ]

[IepBEM CHOMCOK CTOJOLUOB — STO CIMCOK M3 OIHOTO MM OoJjiee CTOJOLOB
TaGHMHH, KOTOPBIE OTHEJIEHE 3allATBEIMM U GVHVT CO3IOaHBl MJIM VM3MEHEHEBI 2TOM
xoMaHIoM. Pktable - sT0 Tabnuia comepxallagd POOUTENbCKMM Kjod. OHa MO-
XeT OBITb Tabnuiel, KOoTopas CO3ITaeTcCs MM M3MEHAEeTCHa TeKylleM KOMaHIOM.
BTopoM CHOMCOK CTOJIOLOB — 2TO CIMCOK CTOJIOLOB KOTOPhEEe OyIOyT COCTABRJISTH
pomuTenbCkui kJjod. CHOMCKM IOBYX CTOJIOLOB IOJDKHEI OBITH COBMECTMMEL, T.E€.:

* OHM OOJIXHEI MMETB OIMHAKOBOE UWMCJIO CTOJIOLOB.

* B IaHHOM IIOCJeIOBaTEeJIbHOCTM, [IE€PBBI, BTOPOM, TpeTuM, M T.O., CTOJIOLE
CIHMCKa CTOJIOLIOB BHEWHEI'O KJ4Ya, MJOJDKHEl MMETb OIMHAKOBEIE TMIIBEL IaHHBIX
M pa3sMeps, YTO UM IEpBHI, BTOPOM, TpeTMi, ¥ T.H., CTOJOLE CIMCKa
CTOJIOLIOB POOUTEJIBCKOTO kJjoda. CrToJsbLe B COMCKax ODOMX CTOJOLOB He
OOJDKHEI MMETh OIMHAKOBHIX MMEH, XOTS Mbl M MCIOJIB30BajiM TakKoM cnocod B
HalMx HOpMMepax 4YTOOE OejlaTk CBA3b OOJjiee MNOHATHOM.



Coznmanmm T&@J’H/H_Ly 3aKal3uUMKOB C IIOJIEM snum ornpeneJIeHHBIM B KadecCTse
BHEIHETO KJIUa CChJIalleIroCcd Ha Tabauily HpOHaBLLOBZ

CREATE TABLE Customers
( cnum integer NOT NULL PRIMARY KEY
cname char (10),
city char (10),
snum integer,
FOREIGN KEY (snum) REFERENCES Salespeople
( snum ) ;

MmenTe B BUIY, uTo npu ucnojapsoBaHum ALTER TABLE BMecTo CREATE TAB-
LE, nna npuMeHeHusa orpaHmdeHuda FOREIGN KEY, 3HaueHMA KOTOpbEe Bl yKa3bl-
BaeTe BO BHEWHEeM KJIo4Ye M POIUTEJIbCKOM KJIoWe, IOOJIKHBEI OBITE B COCTOSAHUM
CIIPaBOUYHOM LEJIOCTHOCTM. JMHaue koMaHIa OyIeT OTkJIOHeHa. XoTa ALTER TAB-
LE oueHp HOJIE3HaA M3-3a ee ynoOcTBa, BH IOOJXHEI OyIeTe B Balleyl CUCTEME,
IO BO3MOXHOCTM KaXIEIM pas, CHadala QopMUpOBATE CTPYKTYPHBE I[IPMHLMIIEL,
TUIA CNPaBOYHOM LIEJIOCTHOCTM.

BHEIHWA KJIIOU KAK OT'PAHMUEHUE CTOJIBIIOB

BapraHT or'paHuYeHMsa CToJbLua orpaHudeHrmeM FOREIGN KEY - no mpyroMy
HasEBaeTCS - CCbhUIOUHOe oTIpaHuueHue (REFERENCES), Tak Kak OH (QaKTUUeCKHU
He comepxuT B cebe cjoB FOREIGN KEY, a OpoCTO MCIOJb3yeT CJIOBO REFE-
RENCES, m majsiee MMS POOUTEJIBCKOTO KJIK4Ya, HNOOOOHO 3TOMY:

CREATE TABLE Customers
( cnum integer NOT NULL PRIMARY KEY,
cname char(10),
city char (10),
snum integer REFERENCES Salespeople (snum));

BrieyrnoMsaHyToe omnpenesger Customers.snum Kak BHENHUNM KJOY Yy KOTOPOTO
POIMTENIECKMM KJIoY — 2TO Salespeople.snum. 3TO 3KBMBAJIEHTHO TaKOMy OT'-—
PaHUUYEHUIO TaOJIMIIE

FOREIGN KEY (snum) REGERENCES Salespeople (snum)

HE YKA3BHBATH CIMCOK CTOJIBILIOB MEPBUYHHX KJIOUEN

Mcnones3ysa orpaHmdeHre FOREIGN KEY Tabmauusl mnam crojsbua, BBl MOXETEe He
yKaszblBaTh CIMCOK CTOJIOLOB POIUTEJIBCKOTO KJIOYa €CJM POOUTEJIbCKUM KJII0Y
yMeeT orpaHmueHue PRIMARY KEY. EcTecTBEeHHO, B CJlydyae KJIOUeM CO MHOTUMM
IoJiaMM, TIOPANOK CTOJIOLOB BO BHEUWHMX M IIePBMUHEIX KJOUaxX HOOJIKEH COBIla-
naTte, u, B JIOOOM cCjlydYae, MNPMHLMII COBMECTUMMOCTM MeXOy IBYyMA KJIIYaMM BCe
eme npuMeHrM. HanpmMmep, eciam Me HoMecCcTun orpaHmueHme PRIMARY KEY B
nojie snum Tabamuel [IpomaBLOB, Mbl MOIUIM OB MCIOJIB30BaTh €TI0 KaK BHEWHUN
KJoY B Tabiauie 3akal3uMKOB ([IONOOHO NpenbnylleMy NpMMepy) B 2TOM KOMaH-—
ne:

CREATE TABLE Customers
( cnum integer NOT NULL PRIMARY KEY,
cname char(10),



city char (10),
snum integer REFERENCES Salespeople);

3TO CpencTBO BCTPAaMBAJOCh B SA3HK, UYTOOH MHNOOWPATH BAC MCIOJLE30BATH
IepPBUYHEIE KJIOUM B KadeCTBE POAUTEJIbBCKMX KIIOUEN.

KAK CIIPABOYHAA HEJIOCTHOCTH OI'PAHUMUMBAET
SHAUEHVA POJUTEJIECKOI'O KIJIIOYUA

[lonmepxaHKe CIPaBOYHOM LIEJIOCTHOCTU TpebyeT HEeKOTOPHIX OIPaHMUEHUM Ha
3HAa4YeHMA, KOTOPBEIE MOI'YT OHTb [NPelCTaBJIEHEl B IIOJIAX, OObABJIEHHEIX Kak
BHEUWHUM KJIOY M POIUTEJIbCKUM KJIOUY. POIMTENIbCKUMM KJIOY JOJIXEH OBITh CTPYyK-—
TYpPeH, dYTOOH TIapaHTUPOBATh, UYTO KaxXIoe 3HaUYeHMEe BHEIHEeIro kJoda OyIerT
COOTBETCTBOBATbH OHOHOM yKas3aHHOM CTpPOKe. OJOTO O3HadaeT, UYTO OH  (KJIOY)
OOJDKeH OBTbh YHMKAJIBHEIM M He COoOepXaTb HMKaKMX IIYyCTHEX 33HadeHuM (NULL) .
3TOro He IJOCTaTO4YHO HIJIA POIOMTEJIbCKOI'O KJIYa B CJlydae BEHIIOJIHEHMA TaKOI'O
TpebOBaHMA KaK IpM OOBABJIEHMM BHEUWHETI'O KJoda. SQL moimxkeH OBITH yBEPEH
YTO OBOMHBIE 3HaYEHWUs UM NyCcTeHe 3HadeHMs (NULL) He OblIM BBEIEHEL B PO-—
OUTeJIbCKMM KJod. CJlenoBaTeJIbHO BE HOJIKHEI yOeIUThbCH, YWTO BCe IOJIg, KO-
TOPHIE MCIIOJB3YITCA KaK POIOUTEJIbCKME KJIIIUM, MMET MM OoTrpaHndeHne PRI-
MARY KEY mnm orpaHmueHue UNIQUE, Hanomoobmm orpaHmdeHmsa NOT NULL.

[IEPBMUHHI KJIIOU KAK YHUKAJILHEY BHEIHNUM KJIOY

Ccruika BaMx BHEIIHMX KJIIOYelM TOJIbKO Ha IIEPBUMUYHEIE KJIKOYM, KaK MBI 3TO
ejiajim B TUIIOBBEIX ‘I‘a@J'H/U_[aX, — XOpollad CcTpaTermd. Korma BEI MCHOJIBBYyETE
BHelIHME KJIIO4YM, BEI CBA3BIBaAe€TE MX He IIPOCTO C pOoOMTEJIbCKMMM KJIIoYWaMM Ha

KOTOPEIE OHM CCHUJIAIOTCS; BH CBA3BBAETE MX C ONPENeJIEHHOM CTPOKOM TabJMLEl
TIe 2TOT POOMTENBLCKMM KIoU OyneT HauneH. CaM 1o cebe poIUTEesIbCKUM KJI0YU
He of0ecleurBaeT HMKAKOM MHOOpMaLMM KOTOpasd Obvl He OblIa yXe NpelcTaBJieHa
BO BHeUIlIHeEM KJI4Ye. CMI:;ICJ'I, HalpmuMep, II0JId Snum KaK BHEUWHEI'O KJl4Ya B Tab-
auie 3akasuMKOB — B3TO CBA3b KOTOPYK OH ofecnedmBaeT, He K BHAUYEHUO 10—
JIS Snum Ha KOTOPOe OH CCHJIaeTCcsa, a K gpyroy mHpopMaumm B Tabnuue IIpo-
IOaBlL OB, TakKom HalpmMMep KakK, MMEHa IpooaBLOB, MX MECTOIIOJOXEHMVEe, U TakK
majiee. BHemHMM KJIOY — 3TO HE IIPOCTO CBA3b MEeXOy OBYMS MIESHTUUYHBEIMM 3Ha-—
YEeHUsAMM; DTO — CBfA3b, C [IOMOIBI 3TMX OBYX BHaUYEHUM, MeXIy IBYMs CTPO-—
xaMMy TabJaMUE yKas3aHHOM B sBamnpoce.

3TO [IOJIe snum MOXET MCIOJIL30BAaTbCS UTOOB CBASBBATH JIOOYID MHOOPMALMIO
B CTpoke M3 Tabiamibl B3aKasuMKOB CO CCBUJIOYHOM CTPOKOM M3 Tabmnuubl I[IpomaB-—
OB — HaIpMMep 4YTOOE y3HAThk — XMBYT JIM OHM B TOM Xe& CaMOM IOopone, KTO
uMeeT OoJlee IOJMHHOE MMs, MMeeT JIM Npolabell KpoOMe IaHHOI'O 3aKasuMKa Ka-—
KUX-TO IPYyTIMX 3akKasduMKOB, M TakK »Oajee.

Tak kak LeJjib [NEePBMUHOT'O KJIUa COCTOUT B TOM, UTOOB MOEHTUOMUMPOBATH
YHUKAJIBHOCTb CTPOKM, 2TO 0OoJjiee JIOIMYHEM M MeHee HEeOHOHOBHAUHEIN BHOOP
IOJI18 BHEWHEeTO KkJjoda. g Jiobor0 BHEWHEIO KJIoYa KOTOPHM MCIOJIb3YeT YHU-—

KaJIbHEM KJIOYU KaK POIUTENBbCKUM KJIOYW, BB IOOJDKHEL CO3IaTh BHEUHMM KJIOY KO-
TOPBI OBl MCIHOJIb30BAJl [IEePBUUHBIM KJIOU TOM Xe caMoM Tabjamulbl OJIS TOI'O Xe
caMoro IeViCTBUA. BHEWHMM KJIIOU KOTOPHBIM HE MMeeT HMKakoM IpyToy LeJu
KpOMe CBSA3BIBAHMA CTPOK, HAIMOMMHAET I[EPBUYHEIN KJIOY MCIOJb3YyEeMBI MCKJIIO—
UMTEJIbHO OJId MIOSHTUOMKALMM CTPOK, M fABJIAETCS XOPOWMM CPEeICTBOM COXpa-—
HUTHL CTPYKTYpPy Bamel 6a3bl HAaHHEIX SCHOM UM IIPOCTOM, U — CJIeDOBaTeJIbHO
cosznapiey MeHblle TPYyOHOCTENM.

OT'PAHMUYEHNA BHEIHET'O KJIOYA

BHemHMI kJIO4, B YACTHOCTM, MOXET COHEepXaTb TOJIBKO Te BHAadYeHUs KOTO-—
pele bakTHMUECKM MNPENCTAaBJIEHEl B POOMUTEJIBCKOM KJoue uiau nyctee (NULL) . IIo-



NBEITKA BBECTM OPYI'ME 3HAUEHMSa B DTOT KJOY OyIneT OTKJIOHEHA.

Bel MOXxeTe OObSBMTH BHEMHMM KJOUY kKak NOT NULL, HO 3TO HeoOa3aTesIbHO,
¥ B OOJIBLIMHCTBE CJlydaeB, HexejlaTeJIbHO. HanpuMep, HOpPenrnojiOXMM, YTO BEH
BBOIOMTE 3aka3duMKa He 3Hasa 3apaHee, K KAaKOMy NIpPOHaBlly OH OyIeT Ha3Ha-—
yeH. Jlyymmy BEIXOI B D2TOM CUTyaluur, OyIeT eCJIM MCIOJIb30BATh 3HAaUeHUe
NOT NULL, xOoTOpOe IOOJIDXHO OBITE M3MEHEHO II03XEe Ha KOHKPETHOE 3HadeHMEe.

UTO CIIYUUTCA, ECJINM BH BHIIOJIHUTE KOMAHIY MOIUOUKALNVNA

IaBanTe yCJIOBUMCS, YyTO BCEe BHEUmHMEe KJIUM CO3IaHbEe B HallMxX Tabimiliax
IPUMEPOB, OObSABJIEHEl M [NPENIMCAHE C OI'PaHMUEHMAMM BHEWHEeIO KJoda, CJe-
OyouyM o0pas30oM:

CREATE TABLE Salespeople
(snum integer NOT NULL PRIMARY KEY,
sname char (10) NOT NULL,
city char(10),
comm decimal) ;

CREATE TABLE Customers
(cnum integer NOT NULL PRIMARY KEY,
cname char(10) NOT NULL,
city char (10),
rating integer,
snum integer,
FOREIGN KEY (snum) REFERENCES Salespeople,
UNIQUE (cnum, snum) ;

CREATE TABLE Orders
(cnum integer NOT NULL PRIMARY KEY,
amt decimal,
odate date NOT NULL,
cnum integer NOT NULL
snum integer NOT NULL
FOREIGN KEY (cnum, snum) REFERENCES
CUSTOMERS (cnum, snum);

BKJIIOUEHWE OIMCAHUI TABJINIIH

ViMeeTCsa HECKOJIBKO aTpubOyTOB TaKMUX ONPENeJIEHUM O KOTOPBIX HYXHO IIOTO-—
BOPUTHL . [IpMumHa IO KOTOPOM MBI pelMiM CHeJjlaTh [IOJIS chnum ¥ snum B Tabam-—
e HOpH,HKOB, €OVMHBIM BHEUHMM KJIOYOM — 35TO I'apaHTMd TOI'O, YUTO OJId KaXngo-—
IO 3akalzuMKa colepXxalerocsa B IIopAOKax, NOpoHOaBell KpeOUTYIMUM 3TOT IIOpsS-—
IOOK — TOT Xe& UTO M yKaszaHHM B Tabiuie 3aKa3uuMkoB. UYTOOE CO3IaTb TaKoMu
BHEIWHMM KJIOYW, Mbl OBLUIM OBl HOJDKHEI IOMECTUTE OTpaHMdYeHMe Tabiamusl UNIQUE B
oBa InoJjsg Tabiauuel  3akasuuMKoOB, Jaxe eCcJyiM OHO Heobsas3aTesIbHO IJiS CcaMoun
5TOoM Tabnuusl. Iloka [ojie cnum B 3ToM Tabiauia MMeeT orpaHuuyeHme PRIMARY
KEY, oHO OyzmeT yHMKaJIbHO B JIOOOM CJlydae, WU CJIeIOBAaTEJIbHO HEBO3MOXHO
HNOJIYyUMTEH elle OIHYy KOMOMHAaLMIO [IOJIS Cnum C KaKMM-TO IOPYI'MM I[IOJIEM.

Co3maHMe BHEUWHET'O KJ4Ya TaKMM CIHOCODOOM HNOOOEPXMBAET LEJIOCTHOCTH OasH
IaHHBIX, JIaxXe eCJM IOpU 3TOM BaM OyIeT 3allpelleHO BHYTPEHHee [IpephBaHue
no oumbke M KpeOuToBaTh JIOOOTO IpoIaBlia, MHOI'O 4UeM TOT KOTOPHBIM Ha3Ha-—
YeH MMEHHO D3TOMy 3akazuuky. C TOUKM 3peHMd NOoIONepXaHMS LeJIOCTHOCTM Oa-—
3Bl HOAHHEIX, BHYTPEHHME IpephBaHMsa ( WIM MCKIIOUEHMS ) KOHEUHO Xe HexeJa-—
TeJIbHEI. ECaM BEH MX OOINyCKaeTe M B TO X& BpeMfd XOTUTEe NOIINEePXMBATH Le-—
JIOCTHOCTE Bameym ©0asbl JaHHBIX, BEI MOXeTe OObSABMUTH IIOJIS Snum M cnum B
Ta6m/me HOpF{,JZ[KOB He3aBUMCUYIMEIMYM BHEUWHVMM KJIIOUaAMM S5TUX roJjiem B Ta6m/me



[IpomaBuoB M Tabiuie 3akasuMKOB, COOTBETCTBEHHO. dPakKTUUECKM, MUCIOJIbL30-
BaHMe MNoJiga snum B Tabnuue [lopankoB, KaK Ml 3TO »OejlajiM, Heo0sa3aTeJsIbHO,
XOTA DBTO IMOJIe3HO OBUJIO CHejlaThk OJid pas3HoobOpasmuda. Ilojle cnum CcBA3HEBaA
KaxIBeM MOPAIOK BakasuMkoB B Tabnuie 3aka3dMKoB, B Tabiauue [opsaOkoB M B
Tabauile 3akasuMKOB, IOJDKHO BCerza OBTb OOmMM YUTOOE HAXOIUTHh IIPaBUIBHOE
IoJie snum OJjsg IJaHHOTO nopfanka ( He pas3peuwas HUMKaKMX MCKJIIOUYeHUM ). OTOo
O3HadaeT dYTO Me BalMuchBaeM ¢parMeHT uHOoOpMaUMM - KaKOoM BakasuMk HaszHa-
YeH K KakoMy IpOoIaBlly — IOBaxXIb, M HYXHO OyHeT BHIIOJHATH OINOJHUTEJbHYIO
paboTy dYTOOE yOOCTOBEPUTHCH, uTOo OobOe BepCUMM COIJlacylnTcda. Ecam Mel He
VMeeM OTPpaHMUEHMS BHEMHETO KJdUa Kak CKas3aHO BHUIE, 5STa CUTyauus OyneT
OCcoOeHHO mnpobJjeMaTudHa, I[IOTOMy UYTO KaXIEM [NOPAIOK HYXHO OyIeT HNpoBe-
PATE BPYYHYH ( BMECTe C 3alpoCoOM ), UYTOOB yOOCTOBEPUTHBCS UYWTO MMEHHO
COOTBETCTBYIMM IpOoIaBell KPpeIMTOBaJl KaxXIyld COOTBETCTBYUYID MNPOIaXy .
Hanuume Takoro TuNa MHPOPMALMOHHOM M3OBITOYHOCTM B Bamwel ©0ase IaHHHX,
HaswBaeTCcsa meMopanm3aumusa ( denormalization ), UTO He XejlaTeJIbHO B MUIE-—
AJIbHOM PEeNSaLMOHHOM 0as3e HOaHHEIX, XOTH NPaKTUUYECKM M MOXeT OBTh pas3pelue-
Ha. J[JeMopanms3alumsa MOXeT 3aCTaBUTb HEKOTOPBE 3alPOCHl BEIIOJHATBCHA OBCT-—
pee, TIOCKOJIBKY 3amlpoC B OIHOM TabJjulle BHIIOJHAETCH BCEerOa S3HAUUTEJIbHO
OeiIcTpee YueM B OObEeIVHEHUU.

IEVCTBUE OT'PAHMUEHUN

Kax Takme OrpaHMUEHMSa BOBIEMCTBYIT Ha BO3MOXHOCTBL M HEBO3MOXHOCTHb
BaMMy MCHOJIE30BATh KOMaHIE MOOudMkaumm DML? [ja [oJiey, ONpeleJiIeHHHX Kak
BHEUHME KJIOUM, OTBET IOBOJIBHO IIPOCTOM: JIOOBEE 3HAUEHMS KOTOPLIE BEl [IOME-—
maeTe B 3TM noysa ¢ koMaHmoM INSERT mnam UPDATE HOJIXKHBEL yXe OBTBH Ipenc-—
TaBJIEHBE B MX POIMUTEJIbCKMX KIOUaX. Bel MoxeTe mnomMemaTs nycTee (NULL) 3Ha-
YyeHuda B STHU II0JId, HEeCMOTpA Ha TO 4UTO 3HaueHya NULL He NO3BOJMTEJIBHEL B
poOMTEeJIECKMX  KJodUax, ecny oHM mMMelT orpaHmdeHme NOT NULL. Bel MOxeTe
yonanars (DELETE ) joOele CTPOKM C BHEWHMMM KJOYaMy HE  MCIOJIb3ysda pPOOu-—
TeJIbCKMEe KJIouM Boobume. [IOCKOJIbKY 3aTPOHYT BONPOC OO0 M3MEHEHMUM SHAaUeHUM
POOMTEJSIBECKOI'O KJI4Ya, OTBeT, IO onpenesyieHmio ANSI, eme npoume, HO BO3MOX—
HO HEeCKOJIbkO 6oJiee OoT'paHMUeH: Jiboe 3HadeHMe POOUTEJIbCKOIT'O KJIYa CCH-
JJaeMOT'O C IIOMOIIBI BHAUEeHMS BHEIHEeI'O KJ4a, He MOXeT OHTh yIaJIeHO WU
M3MEHEeHO. DJTO O3HAauaerT, HallpyMep, 4YTO BEl He MOXeTe yINaJMThb 3aKasuMka
3 Tabiuiuel 3aKas3duMKOB [IOKa OH elle MMeeT HOpAIOKM B Tabiuue Illopanxos. B
3aBUCUMOCTM OT TOTO, KakK BBl MCIIOJIB3yeTe 5BTU TabJMLE, 3TO MOXeT OBITH
MM XKeJIATEeJIbHO MM XJIONOTHO. OOHAKO — B3TO KOHEYHO Jiydlle 4YeM MMETbB CUC—
TeMy, KOTOpad TIO3BOJMT BaM yOaJlMThb 3akKasuMKa C TeKyLMMM HopAalOKaMu U
ocTaBUTb Tabiauuy [IOpAOKOB CCBUIAIEMCS Ha HEeCYWEeCTBYOIMUX BaKa3UMKOB.
CMBICJT DTOM CUCTEMH OT'aHMYEHMS B TOM, UTO co3ZmaTejib Tabiamus [IopaOKoB,
MCHOJIb3ysa Tabnmuuy 3akasumkoB M Tabamuy [IpomaBLOB Kak POOUTEJIECKME KJIO—
Uy  MOXEeT HaJIOXUTb BHAUUTEJIbHEE OT'PaHUUYEHMS Ha HOeMCTBMS B 3TUX Tabiau-—
nax. Ilo »ToM npmumHe, BB He CMOXETEe MCIOJIb30BaTh Tabjamily KOTOPOM BB HE
pacrnopsaxaeTrech ( T.e. He BB €e CO3IaBalJiM M He BH ABJISEeTEeCh €€ BJlaIellb-—
1eM) , IIoka BJazneJiell (Co3maTe]ib) 2TOoM Tabjamulpl CIelMajibHO He IepenacT BaM
Ha 2TO HOpaBoO ( uTo oOBACHseTCcs B I[JjaBe 22).

/IMelTCsa HEeKOTOPhle OPYyIMe BO3MOXHEE IEVMCTBMA M3MEHEHMUS POIUTEJIECKOIO
KJIo4a, KOTOpHE He 4BJIAITCS YacTbio ANSI, HO MOI'yT OBITH HAaMIEHH B HEKO-—
TOPBIX KOMMEPUECKUX MNporpaMMax. ECaM B XOTUTE M3BMEHUTH MM yOAJUTL Te-
Kyllee CCBUIOYHOE 3HaudeHMe POIOUTEeJIbCKOI'O KJdYa, MMeeTCd II0 CYWEeCTBY TpHu
BOSBMOXHOCTI :

* Bel MOXeTe OT'PaHMUUTL, WM 3alpeTuTb, u3MeHeHue ( crnocodbom ANSI ),
ODO3HAUMB, UTO MU3MEHEHMSI B POIOUTEJIECKOM KJI0Ue - OI'PaHUUEHEH.

* B MOXeTe cIeJjlaTb M3MeHEHMEe B POINUTEJIbCKOM KJIoue M TeM CaMbM CHeJjlaTb
M3BMEeHEeHMA BO BHeIHeEM KJIUe aBTOMATUUEeCKUM, UTO Ha3kBBaeTCd — KacCkang-—
HBEIM M3MEeHEHMUEM .

* BE MOXeTe CcIejlaThb M3MeHEeHMEe B POOUTEJIbCKOM KJoue, M YyCTAaHOBUTHL BHEU—
HuM kJiod B NULL, aBToMaTuuecku ( nojaras, d4ro NULLS paspemeH BO
BHeUIIHEM KJIOUe ), YTO HaA3BRBaeTCAd — IIYCThIM M3MEeHEeHMeM BHEeIHEeI'O KJIda.



Oaxe B Ipelejlax B3TUX Tpex KaTeTl'opuy, BEl MOXeTe He 3axoTeTb obOpabaTel—
BaTh BCE& KOMAHIHE MOIMOMKALMM TaKMM CIOCODOM. INSERT, KOHEYHO, K »Oejy
He oTHocuTCsa. OH OMellaeT HOBEE 3HAUEHMS POOUTEJIbCKOTO KJYa B Tabnam-—
1y, Tak 4YTO HM OJHO M3 BTUX SBHAUEHMUM He MOXeT OBTb BEI3BAHO B IaHHBEM
MoMeHT. OmHaKO, BB MOXETe 3axXOTeTb [IO03BOJUTH MOoOMOMUKALMAM OBITbH KacKal—
HBEIMM, HO 0e3 ymajieHud, ¥ HaobopoT. Jlyumel MOXeT OBITb CUTyalus KoTopasd
[IO3BOJIMT BaM OINPEIEeNyIATbH JIoOYI0 M3 Tpex KaTeIopul, He3aBUCKUMMO OT KOMAaHI
UPDATE m DELETE. Mwel OyZOeM CJeOOBATEJIbHO CCHJIATHCS Ha »dbexT Mommbdmka-—
unm  (update effects) u sdbexr ynanenusa ( delete effects ), xorTTOpEHE
OonpenesisanT, YTO CJIYUMTC €CJM BB BHIOJHUTEe KoOMaHIel UPDATE mnm DELETE B
POOUTEJIECKOM KJode. OTu 30deKTH, O KOTOPBIX MBI I'OBOPWUIIM, Ha3HBATCH :
OrpanuueHnHue (RESTRICTED) u3MeHeHUH, Kackanupyemele (CASCADES) u3MeHe-
Hus, u Ilycteie (NULL) wm3MeHeHUs.

PakTUUECKME BO3MOXHOCTM Balley CUCTEMEBL I OJIXKHEBL OBITH B CTPOT'OM CTaHIap-
Te ANSI - 51O sdbexkTHl MOmDMOMKALMM M yIajieHusa, oba, aBTOMATUUECKM OoTpa-
HUYEHHHEE - Jig 6oJiee MIOealJIbHOM CUTyallMM OINMCAHOM BHIIE. B KauecTBe WUJI-
JIoCTpaumm, Mbl [IOKaXeM HEeCKOJIbKO IIPMMEPOB TOI'O, YTO BHl MOXeTe nejaThb C
IOJIHEIM HabopoM 3bdekToB MOmMbMKALUMM M yInajieHMsa. KoHeuHO, 30bexkTel MOOM-—
bukaumum u ynajieHus, ABJAOIMECS HEeCTAaHOAPTHEIMM CpelNCcTBaMM, MCIBITEBAT
HeIOCTaTOK B CTaHIAPTHOM I'OCHMHTakcuce. CUHTAKCUC KOTOPBIM ME MCIIOJIb3yeM
30echb, I[IPOCT B HaIOMCaHMM M OyOeT CJIYyXUThb B IajibHEMUEeM IJiS MIIJIoCTPpaluMn
byHKUMM 2TUX 30bexToB.

,ILJ'[H ITOJIHO TBL OKCIIepVMMEHTa, [I03BOJIMM cebe IIpegrioJIOXMTbE 4YTO BEI MMeeTe
OPUUYMHY M3MEHMTH I[0oJile snum Tabjamusl [IpomaBLOB B CJllydae, KoOI'Za Hauma Tab-
guua  IlpomaBLOB MBMEHAET pPasmelibl. ( OBBEIUHO M3MEHeHM e IIePBUUHBIX KJoUel
3TO HEe TO YTO MHE PEKOMEeHIyeM »ejlaTk NpakTuduecku. IIpocTo 3TO eme OOMH
nus3 JOBOOOB IJIA VIMEIMXCH IIEPBUYHBIX KJIoUem KOTOPEIE HE YMEKT nejiaTb HU—
yero Opyroro KpoMe Kak, OeMCTBOBATH KakK [IePBMYHBE KJIOUM: OHM HEe IOJDKHE

U3MeHATbCa. ) Korma BH MB3MeHseTe HOMEep NpoHaBlia, BE XOTUTE UYTOOEBL OBLIN
COXPaHeHEl BCe ero 3akas3umku. OHAKO, eCJM 3TOT MNponaBell MNOKMIAEeT CBOK
bvpMy MM KOMIIAHMIO, BBl MOXETE He 3axXxOTeTh yHaJlMTh €TI0 3akKasuMKOB, IpHU
yIaJIeHMM eTr0o caMoro M3 0as3bl HaHHEIX. B3aMeH, BH 3ax0oTure ybeIuTbCS, YTO
3aKa3uMKY Ha3HAYEeHH KOMy-HMOynb eume. UYTOOB CcHOejlaTbh 2TO BB IOJIXHBE yKa-—
3aTe UPDATE c¢ KackanupyewmemM sddpexToM , um DELETE c OrpaHudeHHBM 30bex-—
TOM.

CREATE TABLE Customers
(cnum integer NOT NULL PRIMARY KEY,
cname char (10) NOT NULL,
city <char(10),
rating integer,
snum integer REFERENCES Salespeople,
UPDATE OF Salespeople CASCADES,
DELETE OF Salespeople RESTRICTED) ;

Ecnm B Tenepb nonpobyere ynaauThb Peel m3 Tabmauus [IpomaBLOB, KOoMaHIAa
OyneT He IOONyCTHMMa, [IOKa BH HEe M3MEHMTEe 3BHAadeHMe I[IOJIS SNul 3akKas3uMKOB
Hoffman u Clemens njig OpyT'OoI'O Ha3HAYeHHOTI'O Hnponabla. C OpyI'OM CTOPOHEH,
BBl MOXETe WM3MEeHMTb 3HaueHue 1oJisg snum nyisa Peel Ha 1009, w Hoffman u
Clemens OynoyT TakKXe aBTOMATUUYECKM MBMEHEHH.

Tpeturt sbdbexT - IIycTee (NULL) mM3MeHeHUS. BeiBaeT, 4WTO KOI'Za NPOIABLE
OCTaBJIAIT KOMIIAHMI, MX TeKylMe HOPAINKM He NepelanTcd IPpyI'OMy NPOHaBLY.
C OpyTOM CTOPOHEl, BH XOTUTE OTMEHMTH BCE MNOPAAKM aBTOMATUUECKM IJIS 3a-—
Kas4MKOB, UWbM CUYeTa BE yhajuTe. J3MeHMB HOMepa IpolaBlia MM 3BaKas3uMKa
MOXHO IPOCTO IIepenaThb MX eMy. IllpuMep HMXe [IOoKa3bBaeT, Kak BB MOXeTe
coznmaTe Tabmuuy [IOpAOKOB C MCIOJb30BaHMEM 3TUX 30QekTOoB.

CREATE TABLE Orders
(onum integer NOT NULL PRIMARY KEY,



amt decimal,

odate date NOT NULL

cnum integer NOT NULL REFERENCES Customers
snum integer REFERENCES Salespeople,
UPDATE OF Customers CASCADES,

DELETE OF Customers CASCADES,

UPDATE OF Salespeople CASCADES,

DELETE OF Salespeople NULLS) ;

Koneuno, B komaHzme DELETE ¢ o»dbexToMm [IycToro m3MeHeHUS B Tabiuie
[Ipomaeuos, orpaHmdeHme NOT NULL »OoOJpkHO OBITH yIaJIEHO M3 IIOJIS Snhum.

BHEIHME KJIIOUM KOTOPHE CCHIJIAIOTCA OBPATHO K UMX IIOOUMHEHEIM TABJIVMIIAM

Kak OwBLIO yHOMAHYTO paHee, orpaHndyeHre FOREIGN KEY MoxeT npencTaBUThb
VMS 3TOM YaCTHOM Tabimie, KkKak TabiaMuUse POOMTEJIBECKOTO Kioda. JlaJleko He
Byoyduu NPOCTOM, BTa OCOOEHHOCTbH MOXET NPUTOOUTHCA. [IPpennoJioXyM, YTO MH
yMeeM Tabnuuy Employees C nojeM manager (aIMUHUCTPATOP) . ITO IIoJie CO-
OEePXUT HOMepa KaxXIoT'o M3 CJyXallMx, HEKOTOPHE M3 KOTOPHIX ABJIALTCH elle U
aIMMHMCTPpaTopaMr. HO Tak KakK KaxXIBM aIMMHUCTPATOP — B TO Xe BpeMs OC-—
TaeTcsd CJyXallMM, TO OH €CTEeCTBEHHO OyIOyT TaKXe NpelcTaBJIeH B 3ToM Tab-
auue. IDapaMTe cospmaiuM Tabjauily, T'Ie HOMep ciyxamero ( crojubel C MMeHeM
empno ), OOBABJIAETCA Kak [NEPBUUHBIM KJIOY, a aIMMHUCTPATOP, KakK BHEUHUM
KJIO4Y, OyImeT CChJIaTbCH Ha Hee:

CREATE TABLE Employees
(empno integer NOT NULL PRIMARY KEY,
name char (10) NOT NULL UNIOUE,
manager integer REFERENCES Employees);

( Tax xakK BHEWHMM KJIIOU B3TO CCBUJIAEMBIM [IE€PBMYHBIM KJIOY TaOJIMIE, CIIMCOK
CTOJIOLIOB MOXeT OBITh MCKIIOUeH. ) lVMeeTcsa comepxXaHMEe D3TOV TaOJIMLE:

EMPNO NAME MANAGER

1003 Terrence 2007

2007 Atali NULL

1688 McKenna 1003

2002 Collier 2007

Kaxk BEI MOXeTe BUIOETH, Kaxnoeli 3 HuX ( HO He Atali ) , CCHIJIAETCSA Ha

IOPpyToTo Ciyxamero B Tabiamie kak Ha CBOETro aIMMHUCTpaTopa. Atali, mmen-—
mYM  HaAMBECULIMM HOMep B Tabiulle, IOOJIXEH MMeThb 3HaudeHMe YyCTaHOBJIEHHOE B
NULL. 370 pmaeT IOPyTOM NPMHLUMII CHPABOYHOM LI&JIOCTHOCTM. BHEWHMUNM KJIOY,

KOTOPEIM CCEJIa€TCA OOPAaTHO K WACTHOM Tabsuie, OOJDKEH INO3BOJIATE SHAUEHUA
= NULL. Ecam »TO He Tak, KakK Ov BEH MOIJIM BCTAaBUTH II€PBYK CTPOKY ? Jaxe
ecyu »Ta IepBas CTpoka CchjlaeTcsa K cebe caMolM, 3HadeHMe POIAUTEeJIbCKOI'O
KJIOUa [OJIKHO yXe OBTbH YyCTaHOBJIEHO, KOI'La BBOIMUTCHA 3SHaYEHME BHEIHEeIO
KJodYa. OTOT NPMHLUMI OyOeT BEPeH, IaxXe eCJM BHEWHUM KJIoY CChUlaeTcsa 00—
PAaTHO kK YAaCTHOM Tabiulle He HANpAMyKln a C I[IOMOWBI CCHJIKM K IPYyIToM Tabiam-—
e, KOTOpas 3aTeM CChUlaeTCHd OOpaTHO K Tabiulle BHEWHerO KJoda. Hanpu-
Mep, NPenNoJIOXMM, 4YTO Hama Tabiamuua [IpomaBlLOB MMeeT IOOIOJIHMTEJIbBHOE I[I0JIe
KOTOpOEe CChUIaeTCHA Ha Tabimuy 3akasuukKkoB, Tak, YTO Kaxnad Tabjamua CCH-
JlaeTcda Ha IOpyTyo, KakK [IokKa3aHo B cienypueMm oneparope CREATE TABLE:



CREATE TABLE Salespeople
(snum integer NOT NULL PRIMARY KEY,
sname char (10) NOT NULL,
city char(10),
comm declmal,
cnum 1integer REFERENCES Customers) ;

CREATE TABLE Customers
(cnum integer NOT NULL PRIMARY KEY,
cname char(10) NOT NULL,
city char (10),
rating integer,
snum integer REFERENCES Salespeople);

39TO HaB3HBaeTCsa — [IePeKPEeCTHOM CCHJIKOM. SQL HommepXuBaeT 3TO TeOopeTU-—
YeCKM, HO INPaKTUUECKM 3TO MOXET COCTaBUThH NpobiieMy. Jiobasg Tabnmuua mus3
3TUX IOBYX, CO3IOaHHAasa I[EPBOM SABJISETCHA CCBUJIOYHOM Tabjmiel KoTopas ele He
CcylmecTByeT nIJia OpyTrol. B uHTepecax obeclieueHUs IIepeKpPeCTHOM CCBUIKM,
SQL daxkTHUUeckM INO3BOJISET 3TO, HO HMKakad Tabiuia He OyHmeT HNpUI'OIHAa IJjid
MCIOJIb30BaHMA I[OoKa OHM of0e HaxomaTcsa B Ipolecce co3maHuga. C mpyron
CTOPOHE, €CJM 3T IOBe TabJamuLbl CO3JalnTCda Pas3JIMUHBIMM [IOJIb30BaTENSaMM,
npobjieMa CTAaHOBMTCA elle OoJjiee TpyOHOM. I[lepekpecTHas CCEJIKA MOXET CTAaThb
[IOJIE3HBIM MHCTPYMEHTOM, HO OHa He 0©e3 HeOIHOBHAUHOCTM WM OIACHOCTEN.
[IpenmecTByOLUN OPUMEP, HANPUMEep, He COBCEM NPUIONEH IJiS MUCIOJb30BaHUA:
IIOTOMY YTO OH OI'paHMUMBAET IIpOoXaBlla OIMHOUHEIM 3akKasuMKOM, M KpOMe TOI'O
coBCeM Heobsa3aTesyIbHO MCIIOJIB30BATE I[IE€PEeKPECHYK CCBUIKY UTOOH ITOCTUUBL
3TOTO. MBIl PEeKOMEHAOyeM UTOOB BBl OBIJIM OCTOPOXHEI B €I'0 MCHOJIb30BAHUM U
aHaJIM3UpPOBaJM, Kak BallM OPOTPaMMEl yOpPaBJISoT 2dbexTaMy MOOMQUKALUM U
yIaJleHMs a Takxe IpolleccaMy NPUBUIIETMUM U OMAJIOTOBOM 00paboTKM 3alpoCOoB
nepen TeM KaK BBl CO3IaeTe IIEePEeKPECHYI CUCTEMY CIPaBOUHOM LEJIOCTHOCTH.
( MlpuBMIeTMM UM OMAJIOTOBasg oOpaboTKa 3anNpocoB OynoyT oOCyXIaThbCH, cCooT-
BETCTBEHHO, B IJlaBax 22 M 23.)

PE3IOME

Temnepb BEL MMeeTe JOCTAaTOUHO XOopolle yIpaBJIeHMe CIPaBOYHOM LIeJIOCT-—
HOCThI. OCHOBHAad MIesa B TOM, UYTO BCE BHAUEHMA BHEUWHEeI'O KJloda CCBUIalTCH
K YKa3aHHOM CTPOKEe POIUTEJIECKOT'O KJoua. 3TO OBHadvaeT, 4YTO KaxIoe 3Ha-
UeHMe BHEUWHEeTIO KJIYa IOOJDKHO OBITh NPenCcTaBJIEHO OIOMH pas, Y TOJIBKO OIOUH
pas, B POIMUTEJILCKOM KJloUue. Bcaxuili pas, KOT'Da SBHadeHue IoMelaeTcd BO
BHEUWHUM KJIOY, POAUTEJIbCKUIM KJIY NIPOBepSeTCs, UYTOOHE yIOCTOBEPUTHLCS, UYTO
ero 3HadveHMe IMpencTaBJIeHO; wuHaue, KOMaHIa OyIoeT OTKJIOHEeHa. PoIamuTesb-—
CKUM KJIOU HOOJIKEH MMeThb llepBMuHBI Kiou (PRIMARY KEY) MM  YHMKaJIbHOEe
(UNIQUE) orpaHMUeHMe, TapaHTUpylee, UYTO 3HadeHMe He OyIneT IpencraBlie-—
HO OoJiee ueM OIMH pas. IIONEITKa M3MEHUTH BHAUEeHMEe POIMUTEJIbCKOITO KJoua,
KOTOpOEe B HaCTodllee BpeMd NPencTaBJIEHO BO BHEIIHEM KJIUE, ByneT BOOOUE
OTKJIOHEHa. Bama cmcTemMa MOXeT, OINHAKO, NPeIJIOXMTb BaM BBOOP, UYTOOH I1O-—
JIYUUTH 3HAQUEeHMe BHEUHETO KJjiloua yCTaHOBJIeHOTO B NULL wmnm nOJjd [OJIydyeHUS
HOBOT'O 3HAUEHMS POIOUTEJNIBKOTO KJodua, M yKaz3aHMS KaKOM M3 HUX MOXeT OBITb

[oJlydeH HesaBucuMo njua koMaHn UPDATE m DELETE. OSrTuM 3aBepliaeTcda Halle
obcyxneHre koMaHnsl CREATE TABLE. Ilasee MBI NpenCTaBMM BacC AOPYI'OMYy TUILY
koMaHnel — CREATE. B T'saBe 20, BH 0OyUMTECH NpPelCTaBJIeHUMIO OOBLEKTOB IaH-—

HEIX KOTOPEBIE BHIJIAOAT U HeﬁCTByIOT nomoBOHO Ta@J’H/ILLe, HO B IEVCTBUTEJILHOC—
T ABJIAITCA pe3yJibTaTaMM 3allpOCOB. HeKO‘I‘Opre @yHKLU/H/I OI‘paHM‘:IeHMIZ MOT'YyT
TakKXe BEHIIOJIHATBCA IpencTaBJIEHMAMNU, TaK 4YTO BBl CMOXeTe Jryduie OLIEHUTb
Bamy HOTpe@HOCTb K OTr'paHMYEeHMAM, IIOCJIe TOTI'O, KaK BH IIpoUMTaeTe CJIeOyl-—
mre TpuM IVJIaBBIL.
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1. CozpmanrTe Tabmmuy c mMmeHeM Cityorders. OHa HOJIXHaA COIEPXaThb TakKMe Xe
noJig onum, amt, ¥ snum 4uTO M Tabnamua [IopaAOkKoB, M Takue Xe I[I0JId cnum
u city uTo m Tabiauia 3akKkal’luMkKOB, TakK UTO MOPSAINOK KaxXIOoT'O 3aKas’3uuKa
OymeT BBOIMUTLCS B 3Ty Tabauuy BMeCTe C eI'o IroponoM. l[loje onum OynerT
nepBUYHEIM KJouoM Cityorders. Bce nosa B Cityorders OOJIXHEI MMETbL OT'—
PaHMYEHUS MNPU CPpaBHeHMM C TabamuamMu 3aka3uukoB M [lopaakos. Jonycka-—
eTcs, YTO POIUTENbCKME KJUM B 3TUX Tabiauiax yXe MUMEOT COOTBETCTBY-—
e OIpaHUYeHUd.

2. YcnoxHuM npobieMmy. llepeonpemenure Tabauuy I[IopsaOkoB clenyommMmM obpa-—
30M: InoOaBbTe HOBHIM CTOJIOELl C MMEHEM prev, KOTOPBM OyIeT MOeHTudM-—
LUMPOBaH IJig KaxXIoI'o NopsAalka, II0JIe Oonum Npemenylero nopfalkKa IJsS 3TO-—
I'O TeKyleIl'O 3aKa34YMKa. BrImoOJIHMTE 3TO0 C UCIOJbL30BAHMEM BHEUWHEI'O KJIO—
ua CcChUlallerocsa Ha caMy Tabauuy llopsankoB. BHeWHMM KJIIOYU OOJDKEH CCBI—
JaTbCa TaKXe Ha IIoJle Cchum 3akKasduka, obOecCleuMBaolel'o ONpenelJIeHHYI
OPEenOnMCaHHYyl CBA3b MEeXOy TeKyLMM HOPSAIOKOM M CCBJIAEMBIM.

( CMm. [IpunoxeHme A OJasg OTBETOB. )

20. BBEIEHVE: TIPEOCTABJIEHVA

NPEICTABJIEHUE (VIEW) - OBBEKT IAHHHX KOTOPHM He COOEPXUT HUKAKUX
IOAHHEIX eT'0 BJjlazesiblla. OTO — Tun Tabjamuiel, Ybe COHNEpXaHMe BHOMpaeTCHd U3
OpyI'ux Tabamul, C [IOMOIBIO BHIIOJIHEHMS 3anlpoca. I[lOCKOJIbKY 3HAUEeHMS B DTUX
TabJMiax MeHSKTCH, TO aBTOMATUMUECKM, UX BHAUEHMUS MOTYT OBITH [IOKA3aHEBL
npencTaBJIEHUEM.

B »TOM TJiaBe, BHE y3HaeTe UTO TaKoe [NpencTaBJIeHMHA, KaK OHM CO3IalnTCcHd,
Y HEeMHOTO OO0 MX BO3MOXHOCTAX M OT'PaHMUEHMAX. JVICIIOJIb30BaHME IIpencTaBlie—
HMM OCHOBAHHEIX Ha YJIYUYIIEeHEX CpelCTBax 3allpoCcoB, TakMxX kKak oObeIuHeHUe
¥ [OoO3alpoc, pa3paboTaHBIX OUEeHb TIATEJIbHO, B HEKOTOPHIX Cllydasax HOacT
OONbIWMM BBIMMUIPHLI 10 CPaBHEHUMIO C BalpocaMM.

====== JTO TAKOE IMPEJCTABJIEHUE ? =====

Tuner T7a®aul, C KOTOPBIMM BBl MMeJIM IOeJIO OO CMX I[I0P, HAasHEBaJMChL - 0asz0-
BEIMM TabimuamMu. OTO - TabJaumipl, KOTOPBE CcoIepxXaT OaHHBEe. OIOHAKO MMEeeTCHd
opyToM BuMI Tabiull: - OpelcTaBjieHud. IlpencrTaBJIeHMS — 3TO TabJMLE Ybe
comepxXaHye BHOMpaeTCsa WM [IOoJIydaeTcd M3 IpyIux Tabmami. OHM paboTanT B
3anpocax m oneparopax DML TOUYHO TakXe KakK M OCHOBHBE TaOJIMLEL, HO He
comepXaT HMKakMxX COOCTBEHHEIX IaHHEIX. IlpencraBjieHMsa — [NOHOOHEI OKHau,
yepes KOTOPBle BH IpocMaTpubBaeTe mHOOpMaLMo ( Kak OHa €CThb, WIM B IOpyIT'OoM
dopme, Kak BBl [IOTOM YyBUAUTE ), koTOpasa GakTMUeCKM XPaHUTCAa B 0as0BOMU
Tabnuue. llpencraBijieHrMe - 3TO0 QaKTUUECKM 3allpOoC, KOTOPEM BHIIOJHSETCSH
BCAKMM pasz3, KoI'Ia INpelcTaBJIeHME CTaHOBMTCS TeMOM KOMAaHIEI. BEIBOI 3amnpo-
Cca npm S5TOM B Kaxnmﬁ MOMEHT CTAaHOBUTCHA COIOEPXaHMEM INpenCTaBJICHUA.

KOMAHJIA CREATE VIEW ===========

Bel co3maeTe npencTaBjieHMe koMmaHmoy CREATE VIEW. OHa COCTOUT M3 CJIOB
CREATE VIEW (CO3JIATH IPEICTABIJIEHVE), mMMeHM NpPenCTaBJIEHMS KOTOPOE HYXHO
co3maTh, cyoBa AS (KAK), m nmajee 3amnpoca, Kak B CJIenOyoleM IpUMeEpPE:

CREATE VIEW Londonstaff



AS SELECT *
FROM Salespeople

WHERE city = 'London';

Tenepb Be umMeeTe npencTaBJieHMe, HazwpBaeMoe Londonstaff. Bel moxeTe
MCIIOJIb30BATH 2TO IIPeACTaBJIEHME TOUYHO TaK Xe KakK U Jodyon Ipyryin Tabiau-
ny. OzHa MoxeT OBITH 3amnpolleHa, MonubuUMpPOBaHAa, BCTaBJIeHa B, YyIaJjleHa
”3, M COeIOMHEeHa C, IPpyIuMu TabauuaMmy ¥ OpencTaBJIeHMAMM. JaBanTe crueja-—
€M 3anpocC TakKOoT'O IpencTabByieHMsa ( BEIBOI IoKa3aH B PucyHke 20.1):

SELECT *

FROM Londonstaff;

SQL Execution Log ============

\
| SELECT *

| FROM Londonstaff;
\

\

\

‘ __________________________________

| 1001 Peel London 0.1200

\ 1004 Motika London 0.1100

\
20.1 Pucynokx 20.1: IlpencraBjeHue Londonstaff

Korzma Bel npukaszseiBaeTe SQL BeOpaTh (SELECT) BCe CcTpokM ( * ) M3 HOpenc-

TaBJIEHUs, OH BHIIOJIHAET 3alpoC colepxaummy B onpeneyieHun - Loncfonstaff,
¥ BO3BpAllaeT BCe M3 €I'0 BHBOIA. ViMesda HNpenaukaT B 3alpoce NpencTaBJIEHUS,
MOXHO BEBIBECTM TOJIBKO Te CTPOKM U3 INpelCcTaBJIeHMd, KOTOphle OyOyT YIOB-—
JIETBOPSAThL B3TOMYy NpenukaTy. Be MOIUIM OB BCIOMHUTHL, dYTO B I'snase 15, BE
yMeny Tabauuy, HazeeaeMmylo Londonstaff, B kOTOpPyl BE BCTABJAJIM BTO Xe
caMoe conepxaHue ( KOHEYHO, Mbl IIOHMMaeM uTo Tabjamuila - HE CJIMIIKOM BeJM-—
Ka. Ecam sTO Tak, BH OyIeTe IOOJIXHE BHOpPaTh Opyroe MMa HOJS Bawero
npelCcTaBjleHusa) . [IpeuMylmeCcTBO MCIIOJIb30BAHUSA NPelCTaBJIeHUs, 10 CPaBHEHUI

C OCHOBHOM TabOiuipl, B TOM, YTO INpelcTaBJjieHMe OyIeT MOIMOMUMPOBAaHO aB-—
TOMAaTHMYECKM BCHAKMM pas3, korda Tabjamuia Jjexallas B €I'0O OCHOBE M3MEHSIETCH.
ComepxaHue IpelCcTaBJIeHUS He OUMKCHUPOBAHO, U IIepeHa3HauaeTCsd KaxIbl pas
KOI'Ia BHl CCEJIAeTEeChb Ha NPenCTaBJIeHMe B KoMaHne. Ecim Bel nobaBuTe 3aBT-—
pa Ipyroro, XuByHWero B JIOHOOHe NpoXaBlla, OH aBTOMATUUECKM IIOABUTCH B
IpeICTaBJIEHUN .

[lpencTaBJieHUss 3HAUUTEJIBHO PAaCUMPAT yIpPaBJIEHME BallMMM IaHHEMM. 2DTO -
NPEeBOCXOIOHEIM CHNOCOD IaTh NyOJIMUHBIM HOOCTYIl K HEKOTOPOM, HO He BCeM MH-
bopmaumy B Tabauiue. EcCaM BB XOTMUTe UYTOOB Ball NpoXaBell ObUI IOKasaH B
Tabnuue I[IpoIXaBLOB, HO IPM 3TOM He OBUIM [NOKA3aHE KOMMCCHUM AOPYTHUX IPO-—
OAaBLOB, BH MOIJIM OB CO3IaThb NPeACTaBJIEHME C MCIIOJIb30BAaHMEM CJenyiluero
onepaTopa ( BHBOH mokKazaH B PucyHke 20.2 )

CREATE VIEW Salesown
AS SELECT snum, sname, city
FROM Salespeople:

SQL Execution Log ============

\ \
| SELECT * \



FROM Salesown;

\
\
\
snum sname city

| mmmmmm mmmmmmmeem e |

| 1001 Peel London

\ 1002 Serres San Jose

| 1004 Motika London

| 1007 Rifkin Barcelona

| 1003 Axelrod New York

PucyHok 20.2: IpencrasjeHue Salesown

,prI‘MMM CcJiOBaMI, OTO IIpenacTaBJIeHVe — TaKoe Xe KaK IJid TaOJIMLIEL Hpo—
IIaBLIOB, 3a MCKJI4UeHueM TOI'o, dYTO IIoJie comm, He YIOMMHAaJIOCh B 3allpoce,
M CJIEOOBATEJIBHO He OBJIO BKJIOUEHO B npengcTraBJIEHKE .

MOIVOULIMPOBAHUE IIPEICTABJIEHNN

[lpencraBJieHMEe MOXET Tellepb M3MEHSATbCS KoMaHIaMu Monmuomkaumy DML, HO
MomoudMKkaluMsa He OyIeT BO3OEeMCTBOBATH Ha CaMO IpencTaBJieHMe. KomaHIe Oy-—
OyT Ha CaMOM Iejle NepeHalpaBJIeHH k 0as30BOM Tabiuie:

UPDATE Salesown
SET city = 'Palo Alto'
WHERE snum = 1004;

ETo melcTBME MIESHTUUYHO BEIIOJIHEHMIO TOM Xe KOMaHIp B Tabimuie [IpomaBLOB.
OmHakoO, €eCJM 3HadeHMKe KOMMCCMOHHEIX NpolaBla OynmeT obpaboTaHO KOMaHIOM
UPDATE

UPDATE Salesown
SET comm = .20
WHERE snum = 1004;

OHa OyIeT OTBeprHyTa, TaK KakK I[I0oJIe comm OTCYTCTBYyeT B IIpelCcTaBJIEHUMU
Salesown. 3TO BaxHOe 3BaMedaHMe, IIOKa3HBawllee UTO He BCe MNpPelICTaBJIeHUS
MOT'YyT OBITHE MOIMOMLMPOBAHEI. Mel OynoeMm MCClenoBaThb NPOoOJIeMbl MOIOMOUKALINM
npencrabjieHur B I';maBe 21.

VIMEHOBAHME CTOJIBLIOB

B HameM npuMmepe, I[OJIS HallMX NPelCTaBJIeHUM MMEeKT CBOM MMEHAa, IoJiyue-—
HBle NPSAMO M3 MMeH I[OJIe¥ OCHOBHOM TabJjuuel. OTo ymobHo. OXHakKo, MHOT'IA
BaM HYXHO CHa®XaThb BallM CTOJIOLEI HOBEIMM MMEHAMU :

* KOT'Ia HEKOTOPBe CTOJIOUBE SABJISIOTCSA BEBOIMMEMM, M IPO3TOMY HE UMeIVMM
MIMEH .
* xorma mBa uau 6OoJsiee CcTOJOLIOB B OOBLEeIVMHEHUM, MMEKT Te Xe& MMeHa 4YTO B

ux 0aszo0BOM Tabaule.



IMeHa, KOTOpPEIE MOTYT CTAaTh MMEeHaMM I[IOJIeM, JalTCa B KPYIJIEIX CKOOKax,
nocjye mMeHu Tabmaui. OHM He OyHOyT 3alpolleHEl, €CJM COBNaIalT C MMeHaMu
oJIeM 3amnpammBaeMoM Tabiamusl. TUI HaHHBEIX M pasMep 3TUX HoJeM OydyT OT-—
JIMYanTCA OT 3alpallMBaeMEIX [OoJieM KoTopele "nepemanoTca" B HMX. OOBYHO BH
He yKas3blBaeTe HOBHIX MMEH I[OJIe), HO eCJM BB BCe Taky CIOejajM D3TO, BH
OOJDXHEI HEeJIaThk 3TO IOJIA KaXIOTO NOoJIA B HNPenNCTaBJIEHUM.

KOMBVMHVIPOBAHVE [PEIUKATOB MNPEICTABJIEHNNA
/I OCHOBHEX 3AIIPOCOB B IIPEJICTABJIEHNAX

Korpma BH OejlaeTe 3anpocC NPencTaBJIeHMS, Bbl COOCTBEHHO, 3alpalmBaeTe
3anpoc. OcHoOBHOM cnoco® ngmnsa SQL oBouTtu 3TO, - OOBEAMHUTHL NPEeIOMKaTEH
IBYyX 3alpocoB B OIMH. J[laBaliTe IIOCMOTPMM elle pas Ha Halle NpencTabBlIeHME

c mMeHeMm Londonstaff :

CREATE VIEW Londonstaff
AS SELECT *
FROM Salespeople
WHERE city = 'London';

Ecay MBI BBHINOJIHAEM CJEOYRIUM 3alpoC B 3TOM NpelCTaBJIeHUMU

SELECT *
FROM Londonstaff
WHERE comm > .12;

OH TaKOM Xe Kak ecJM OBl MBI BBIIOJIHWUIIM crenpypumee B Tabauue [IlponaBLOB:

SELECT *
FROM Salespeople
WHERE city = 'London'

AND comm > .12;

9TO MNPEeKpacHO, 3a MCKJKNYEeHMEeM TOI'O, YTO INOABJIAETCA BO3MOXHAaA NpobJe-
Ma C HOpencTaBJIeHMeM. JIMeeTCcsa BO3MOXHOCTB KOMOMHALUMM M3 OBYX I[NOJHOCTBIO
OONYyCTUMEIX NPEIMKATOB M [OJIydeHMA NpenarkKaTa KOTOPEM He OyneT paboTaTsh.
Hanpumep, npenmnosioxmuM dro Mel cosznaeM (CREATE) crenympiuee NpencTaBlIeHME:

CREATE VIEW Ratingcount (rating, number)
AS SELECT rating, COUNT (*)
FROM Customers
GROUP BY rating;

STO @maeT HaM UMCJIO 3aKas3UMKOB KOTOPHIE MBI MMEEM IJIs KaxXIOI'O0 yPOBHS
ouenku (rating) . Bel MOxeTe 3aTeM CHeJaTb 3amdpoC STOTO [IPenCcTaBJIEHUS
YTOOH BHSCHUTL, MMEETCs JIM Kakas-HuOyIb OlieHKa, B HacTosmee BpeMs Hasz-—
HaueHHas I TpexX 3aKas3uUMKOB:

SELECT *
FROM Ratingcount
WHERE number = 3;



HOCMO’I‘pMM yTO CJIydUuTCHd €CJIM MBI CKOM@MHMpyeM OBa IpeamKaTa:

SELECT rating, COUNT (¥*)
FROM Customers
WHERE COUNT (*) = 3
GROUP BY rating;

9TO HEeIONYyCTMMEIM 3anpoc. ArperatTHee OGyHKkUMM, Takue kak COUNT (CUET),
He MOTYT MCIIOJIb3OBATHCS B IpeaukKaTe. I[IPBUIIBHEM CIOCOOOM Ipu GopMHpOBa-—
HYM BHIUEYIOMAHYTOI'O 3alpoca, KOHEeYHO Xe OyIeT CJely UMy :

SELECT rating, COUNT (*)
FROM Customers
GROUP BY rating;
HAVING COUNT (*) = 3;

Ho SQL MOXeT He BHIIOJIHUTL [peBpalleHMs. MoxXeT JIM PaBHOLIEHHEM 3alpoc
BMeCTO 3amnpoca Ratingcount noreprneTs Heynauy? Ia MoxeT! 2TO - HEOIHO3-
HauHasa objgacTth SQL, roe MeToIMKa MCIOJIB30BaHMA IIPeICTaBJIEHUM MOXET
OaTh xXopouMe pes3yJbTaTel. CaMoe Jydllee 4WTO MOXHO CIeJlaThb B Cllydae, KOI-—
oa o6 »TOM HMUEI'O He CKa3aHO B Ballell CUMCTEMHOM INOKyMeHTaluy, Tak 3TO
[IOMIBITKA B HeM pazobpaTbcsa. Eciam koMaHIa IOONYyCTMMAa, BE MOXETEe MCIIOJIb30-—
BaTh NPEOCTAaBJIEHMS YTOOBl YyCTAaHOBUTE HEKOTOpPHE OTpaHMueHMsa SQL B  CHMH-
TakKCHuCce 3amlpoca.

T'PYIIIIOBHE [MPEINCTABIJIEHUA

T'pynnoBHEIE NpencTaBJIeHUMA - 3TO NpencTaBlieHud, Hanomobmm s3amnpoca Ra-
tingcount B npemsloylleM IpMMepe, KOTOPEM COIEPXUT NpenjoxeHue GROUP BY,
MM KOTOPHEM OCHOBEIBAETCS Ha OPYTUX IPYNIOBHHIX NPEOCTABJIEHMAX.

T'pynnosele HnpencrabBJIeHMa MOT'YT CTAThk IIPEBOCXOIHEIM CcrIOcoOOoM ofOpabaTel—
BaThb MNOJIyUEeHHYI MHOOPMAlLMIO HENPEPEBHO. [IPedNnoJioXMM, UYTO KaXOblM HOEHb BEH
IOOJIXKHEl CJIEOMTHb 34 [NOPANKOM HOMEPOB 3aKa34UMKOB, HOMEpaMy [IPpOoOaBLIOB IIPU-—
HMMAaKUMX IOPANKM, HOMEepaMmMu IOPpSAIKOB, CPelHMM OT IIOpAIKOB, M Oblel CyM-—
MOM NPpMOOpPEeTeHUM B NOpAIKax.

UeM KOHCTPYMPOBATB KaXIEM pas3 CJIOXHHM 3alpoc, Bbl MOXeTe IIPOCTO CO3-—
oaTe clenyplee NperncTraBlieHue:

CREATE VIEW Totalforday
AS SELECT odate, COUNT (DISTINCT cnum), COUNT
(DISTINCT snum), COUNT (onum), AVG
(amt), SUM (amt)
FROM Orders
GROUP BY odate;

Tenepb BH CMOXeTe yBMIETH BCHO 3Ty MHOOPMaUMIO C IIOMOUBI NPOCTOI'O 3all-
poca:

SELECT *
FROM Totalforday;

Kax ™Mbl Bumesr, SQL 3amnpoCH MOI'YT IaTb BaM IIOJIHEIM KOMILJIEKC BOBMOXHOC—
Teun, TaK 4YTO NPEenCTaBJIeHMS oOOeclneuMBalT BaC UYPE3BBUAMHO I'MOKMM M MOI—
HEIM MHCTPYMEHTOM UYTOOBl ONPeneJIMTb TOYHO, KakK BallM IaHHBE MOTYT OHBTH



MCIOJIb30BaHEl. OHM MOTYT TakKxe OejlaTb Bally pabory 6Oojiee HOpOCTOM, Iepe-—
bopMaTHpPysa IOaHHBIE YOOOHEIM IJIS BaC CIOCOOOM M MCKJIIOUMB OBOMHYID paboTy.

[NIPEICTABJIEHVA ¥ OBBEIVHEHWA

lIpencraBjieHUs He TpebylT YuTOOBl MX BHBOJI OCYLECTBJIAJICS M3 OIHOM 0aso-
BOY Tabmuubl. TakK Kak NOUTKM JIHoOOM IONYyCTMMBEIM 3anpoc SQL moxeT OBThL MC—
[IOJIb30BaH B MNPEICTAaBJIEHMM, OH MOXET BHBOOUTL MHbOOpMaALMO M3 JIOOOTO UMC—
Jla 0asz0BHX Tabnamuil, WM U3 OPYyTUX IOpelcTaBJjieHuM. Ml MoOXxeM, HalpuUMep,
co3IaTh MNpelcTaBJIeHMe KOTOopoe II0Kas3eBajJio Ov, MNOPAIKM NpolaBlia M 3akasz-—
yyKa 10 MMEHM:

CREATE VIEW Nameorders
AS SELECT onum, amt, a.snum, sname, cname
FROM Orders a, Customers b, Salespeople c
WHERE a.cnum = b.cnum
AND a.snum = cC.snum;

Tenepb BE MoxeTe BeOpaTh (SELECT) BCe NOpAIKM BakKas3uMka WIM OpoIaBlia

( * ), wir MOXeTe YBUIETH 3Ty MHbopMaLMio mjsg Jjodoro nopdnka. Hanpumep,
uTOoBOB YBMIETH BCe IOopsAnkM nponaBua Rifkin, Bb HOOJXHEI BBECTHU CJIEOYyIOMMUMN
3anpoc ( BeIBOO nokaszsaH B 20.3 PucyHke ) :
SELECT *
FROM Nameorders
WHERE sname = 'Rifkin';

SQL Execution Log

\ \
| SELECT * \
| FROM Nameorders |
| WHERE sname = 'Rifkin';

\ \
\ onum amt snum sname cname \
| mmmmmm mmmmmemm mmeem e |
\ 3001 18.69 1007 Rifkin Cisneros |
| 3006 1098.16 1007 Rifkin Cisneros |
\ \

PucyHokx 20.3: Hopsanku Rifkin noxaszsanwme B Nameorders

Bel MOXeTe Takxe ODBEOMHATH npencraBJjieHVAa C APy I'MMIM Ta@ﬂMHaMM, jZn)7)
Oa30BEIMM TabIMLIAMU WU InpencraBJIeHAMN, IIO5TOMY BEI MOXeTe YyBMIETb BCE
IIOPAOKM Axelroda M 3HaUeHUS €TI0 KOMMUCCUMOHHHBIX B KaXIOM InopdgkKe:

SELECT a.sname, cname, amt comm
FROM Nameorders a, Salespeople b
WHERE a.sname = 'Axelrod'

AND b.snum = a.snum;

BelBOm mJjid 3TOTO 3arpoca IoKa3eBaeTCA B PucyHuke 20.4.



B npenukaTe, Mbl MOTJIM Ovl Hanmcatb - " WHERE a.sname = |Axelrod' AND
b.sname = |Axelrod| " , HO [penrKaT KOTOPHEM Mbl MCIOJIB30BAaJIM 30eCb 00—
Jlee ofOmeynoTpe®uUTesNbHEM. KpoMe TOTO ©oOJIe sSnum — 3TO IIEPBUYHEM KJIOY
Tadbnuuel [IpomaBLOB, M CJEeOOBATEJNIbHO IOJIKEH 10 OIpelefleHMI0 OBThL YHUKAJb-—

HEBEIM .

SQL Execution Log

SELECT a.sname, cname, amt * comm
FROM Nameorders a, Salespeople b
WHERE a.sname = 'Axelrod'

AND b.snum = a.snum;

onum amt snum sname cname
3001 18.69 1007 Rifkin Cisneros
3006 1098.16 1007 Rifkin Cisneros

PucyHok 20. 4: OObenmuHeHMEe OCHOBHOM TabJMLUE C IpPenCTaBJIEHUEM

Ecnim Opl TaMm HanpuMmep OpiO OBa Axelrodf, BapmaHT C mMeHeM, OymeT oOObB—
eIVMHATL BMeCTe UX HOaHHBEe. DBojlee NPEenlouTUTENIbHEM BapMaHT — MCIOJNb30-—
BaThb IIOJIE SNUM YTOOBEl XPaHUTHL €I'0 OTIOEJIBHO.

[NPEOCTABJIEHVA W [OI3AIIPOCEH

[lpencrTaByieHMs MOTYT TaKXe MCIOJb30BATb UM [NONO3AMPOCH, BKJIOUYAs COOTHE-—
CeHHBIE MOI3alpOCHl. I[IPennoJIOXMM Balla KOMIaHMS OpelyCMaTpuBaeT [IPpeMU
OJIS TeX [NPOINAaBLOB KOTOPHE MMEWT BakKas3uMkKa C CaMbBIM BEICOKMM MMOPSAIKOM IJid
JI000M yKaszaHHOM HaTEl. BH MOXeTe NPOCJeOuTh 3Ty MHOOpMALMI C  I[IOMOILIO
IpencTaBJIEHUS :

CREATE VIEW Elitesalesforce
AS SELECT b.odate, a.snum, a.sname,
FROM Salespeople a, Orders b
WHERE a.snum = b.snum
AND b.amt =
(SELECT MAX (amt)
FROM Orders c
WHERE c.odate = b.odate);

Ecnu, Cc OpyroM CTOPOHH, NOpeMmusa OyHOeT Has3HadaTbCHa TOJIBKO MNPOIaBLYy KO-
TOPEM MMEJI CaMblll BBICOKMM MNOPANOK 3a IOCJedHMEe IeCATb JIeT, BaM Heobxo-
IOVIMO GVJIG'I‘ IIPpOoCJIeIMTb MX B JPYyIT'OM IIpedCTaBJIEHMM OCHOBaHHOM Ha II€pPBOM:

CREATE VIEW Bonus
AS SELECT DISTINCT snum, sname
FROM Elitesalesforce a
WHERE 10 < =
(SELECT COUNT (*)
FROM Elitesalestorce b
WHERE a.snum = b.snum);



V3BJjleueHMe M3 3TOM TabiMuUel IpolaBlia, KOTOPEM OyHeT NOJiydaThb IIPEMMUI0 —
BLEIIIOHAETCSHA INPOCTHEIM BOIPOCOM:

SELECT *
FROM Bonus;

Tenepb MH BMIMM MCTMHHYIO MOIHOCTBL SQL. JV3BJIeUeHME TOM Xe I10JIyUeHHOM
nHbopMauum nporpaMMamy RPG mnm COBOL OymeT OoJjiee IOJNMTEJIBHOM NpOoLeny-—
por. B SQL, »TO - TOJBKO BOIPOC M3 IOBYX KOMIIJIEKCHBIX KOMAaHI, COXPaHeH-—
HEIX, Kak IpelncTaBJIeHVEe COBMECTHO C MNPOCTEIM 3anpocoM. llpm camMocToSaTesb-—
HOM 3alpoce — Mbl IOJDXHBEI 3a0oTuUTCsa 00 3TOM KaXIEM IOeHb, [IOTOMY UYTO MH-—
dbopMaLMa KOTOPYH M3BJIEKAEeT 3alpoC, HENPEepBBHO MeHAeTCHS YTOOBl OTpaXaThb
TeKyllee COCTOsSHMEe Oa3b OaHHHX.

UTO HE MOT'YT IEJIATE IIPEJICTABJIEHVA

VmeoTcsa ©O0Jiblloe KOJIMUeCTBO TUIIOB MIpelCTaBJjieHuM ( BKJOYas MHOI'ME U3
HamMx I[IPYMMEPOB B BTOM IJlaBe ) KOTOPHE SABJISIOTCHS HOOCTYIHBIMM TOJIBKO IJIS
yTeHMs. ITO O3HAUAEeT, UYTO MX MOXHO 3alpallMBaTb, HO OHM HE MOTYT IIOI-—
BEpraThbCsa IeVCTBMAM KOMaHI MOOUOMKAIIM . ( Mer OymeM paccMaTpMBATL 3TY
TeMy B I'slaBe 21. )

VMenTCsS TaKXe HEeKOTOPHE BUOE 3aMNPOCOB, KOTOPBEIE HEe IONYyCTUMEL B OIpe-—

IOeJleHUAX NpencTaBjeHuM. OIMHOUHOE IpeICTaBJlIeHMe INOJIKHO OCHOBEIBATLCS Ha
OIOMHOUHOM 3amnpoce; OBBEIVHEHUE (UNION) um OBBEIVHEHME BCET'O (UNIOM ALL)
He paspemabnTrcsa. YIIOPAOOUEHME IIO (ORDER BY) HMKOTI'Za He MCIOJb3YeTCHdS B

ompemesieHVKr I[peACTaBJIEHMM. BHBOI 3ampoca bopMupyeT comepXaHue Ipenc-—
TaBJIEHUS, KOTOPOEe HalloMMHAaeT 0aszs0Byl Tabiuly U SBISETCS — IO Olpeneje-
HUI0 — HEYINOPSIOUEHHEIM.

YIAJIEHVE [PEICTABJIEHUNA

CuHTaKCHUC yIaJleHMs [NpPenNCTaBJieHMsa U3 0as3b HaHHEX [I0ODODEH CUHTaKCUCY
yoajieHuss ©a30BBIX TabJmil:

DROP VIEW < view name >

B sTOM HeT HeoOXOIMMOCTM, OINHAKO, CHaudajla Hamo yIaJlMTb BCe coIepxa-
HYEe Kak BTO »nejaeTcsa ¢ 6as3oBoym Tabiuiel, [OTOTOMYy YTO COIepXaHKe Npenc-—
TaBJIEHUS He 4BJISEeTCS CO3HAaHEM UM COXPaHSeTCs B TeUeHUM OINpenesIeHOM KO-
MaHIE. bBaszoBas Tabiula M3 KOTOPOM INpelCcTaBJIeHMEe BHBOINUTCSH, He »bdbex-—
TMBHaA KOTI'Ina IpencTaBJIEeHME YyIOaJIEHO. HOMHM’I‘e, BBl IOOJIXHEBI ABJIATBCHA BJIa—
OeJIiblIeEM IMpencTaBJIEHUA yTOOB MMETH BO3MOXHOCTB yYoaJjJlnTb €Ir0.

PE3IOME

Tenepp, KOI'Ha BE MOXEeTE MCIOJIB30BATh NPeICTaBJIeHMsa, Balla CIOCODOHOCTHb
OoTCJIeXuBaTh M obOpabaThHBaThL CoIoepXaHMe Bamey 0asbel  JaHHBIX, SHAUUTEJIBHO
pacurpuiachk. JIOOEE BemM KOTOPHE BB MOXETe CO3IaTh C 3alpoCOM, BH BCEeI'—
Ioa CMOXeTe OIpeHesiMTh KaK IIpeAcTaBJIeHMe. 3alpOoCH 3TUX NpeldcTabJIeHUl,
baxkTHUYeCcky, 3alpoc 3amnpoca. JVCnojJp30BaHME NPeInCTaBJIEHUM U OJ8 ynoocTBa
¥ IOJI 3alMTE, TaKXe yIOOHO KakK M MHOTME BOSBMOXHOCTM IIPEACTAaBJIEHUM IJig
bopMaTUPOBaHMA UM MNOJIyYeHMS SBHAUEHMM M3 NOCTOSHHO MEHAMETOCsa colepXa-—
HUA Bamem 0as3n JAaHHBIX . VimeeTcsa OIOVH T'JIa BHBEIV BEIBO OTHOCUTEJIBHO Ipenc-—
TaBJIEHUM, BTO CIOCOOHOCTbL K MOIMOMKALMM, KOTOPYI MBI BHOPaIM B OTJIUUUMU



or T'maBel 21. Kak moka3aHO, BB MOXeTe MOIMOUIMPOBATHL MNPelCTaBJIEHUS TaK-—
Xe Kak M 0asz0oByw Tabiully, C IIOMOUIBI M3MEHEHMM NpPMMEeHSeMbIX kK Tabjuie us3
KOTOPOM IOoJlydaeTcCs NpelcTaBJieHMe, HO B3TO He BCceIla BO3MOXHO.

kAKhkkAkkkhkkkkhkkkhk Ak kKhk*k PABOTA C SQL AKhkAkkkhkkAkkkkk kK k%

1. CospaMTe mnpencTaBJieHME KOTOPOe OBl IIOKa3HBaJI0O BCEX 3aKa3dUMKOB KOTO-—
PEIE MMET CaMble BBICOKME OLIeHKM.

2. CoszpaMTe NpencTaBJIeHMe KOTOpoe OBl [IOKa3EBaJIO HOMEep MNpolaBlia B  KaxX-—
oM TopoIe.

3. CozmaMTe npelcTaBJlleHME KOTOpOe OBl [IOKABHBAaJIO YyCPEINHEHHM M OoOmmlM 10—
PAOKM OJA KaXOOT'Oo IponabBlla NOCJe ero MMeHM. llpennojlaraeTcsa, UYTO BCe
VMeHa — YHMKAaJIbHEI.

4. CozmanTe MNpelCTaBJIeHMe KOTOpoe OB I[OKAa3BBAJIO KaxXIoT'o NpoXaBla C
MHOTOYMCJIEHEIMM 3aKa3uMKaMH.

( CMm. IpunoxeHme A OJs OTBETOB. )

21. VW3MEHEHVE 3HAUEHUA C IIOMONBK ITPEINCTABJIEHUA

3TA TJIABA PACCKABHBAET O KOMAHIAX MOIMOMKAIVM A3HKA DML - BCTA-
BUTL (INSERT) , M3MEHUTH (UPDATE), m YIAJIUTH (DELETE) - kKoT'Za OHUM MNPUMEHS-—
0TCA IJia NpencTaBJeHMy. Kak yNoOMAHYTO B Npelplnoyliely IjaBe, MCIOJIb30Ba-—
HMe KOMaHI MonuduKaluuy B [NPENCTAaBJIEHMAX — 2TO KOCBEHHEM CIOCOD MCIIOJNb-—
30BaHMSA MX B CCBUIOYWHBIX Tabimiax C IIOMOUIBI0 3aNpOCOB MpelcTaBjieHMM. On-
HakKO, HEe BCe IPpenCTaBJIeHMS MOT'YT MOIMOUUUPOBATHCH.

B sToM rmyiaBe, Mel OyneM oOOCyXZaThb [IpaBujla olpelejydoulye, HGBJISEeTCHS JKU
npencraBljieHre MoambmuupyeMeM. KpomMe ToTro, BH OOyUYMTECh MCIIOJIb30BAHUIO
npenyoxeHusas WITH CHECK OPTION, KOTOpOe yIpaBJigeT YKa3aHHEMM SHaUYeHUA—
MM, KOTOPBIE MOXHO BBOIOMTH B TaOJMIy C IIOMOWBI IpelCcTaBJIEHUA.

Kax ynomMsauyTo B IslaBe 18, 3TO, B HEKOTOPHIX CJlydasx, MOXeT OBITh XeJjla—
TEeJIbHEIM BapMaHTOM HEINOCPEeICTBEHHOT'O OT'PaHMUeHMS TaOJIMLIBL.

Onuu u3 HauboJiee TPYIHHX M HEOOHOB3HAUYHHBIX AaCIeKTOB MNpelCTaBJIEHUM -
HENOCPEeOCTBEHHOE MX MCIOJIb30BaHMe C KoMaHmamMu mommbmkaumm DML. Kak
YIOOMSHYTO B Npelenylley IJiaBe, 5STM KOMaHIOE (QaKTMUeCKM BO3IEMCTBYWT Ha
3HaueHusa B 0a30BOM Tabiuile NPEenNCTaBJIEHMS. 3STO 4BJISETCS HEKOTOPBEIM IIPO-—
TUBOpeureM. IlpencraBlieHMe COCTOMT M3 pPesyJbTaTOB 3alpoca, M KoIr'ga BH
MOOUOMUMPYyEeTe HpelCTaBJIeHMe, BbH MOAMOMUMPyeTe Habop pes3ysibTaTOB 3alpo-—
ca. Ho mMommdmxaumsa He HOJDKHa BO3OEMCTBOBAaThH Ha 3alpoc ; OHa HOJIXKHAa
BO3IOEMCTBOBATL Ha 3HaueHusa B Tabjauile k KOTOpOM OBl cIejlaH 3anlpoc, U
TakuM OOpas30OM M3MEHATH BHBOJMI 3alpoca. 39TO He OpOoCTOoM Bompoc. Clenyommi
oneparTop OyIeT cCoO3maBaTh IPeINCTaBJIEHME IIOKa3aHHOe Ha PucyHke 21.1:

CREATE VIEW Citymatch (custcity, salescity)
AS SELECT DISTINCT a.city, b.city
FROM Customers a, Salespeople b
WHERE a.snum = b.snum;

CLfe) npencTaBJIEHME IIOKAa3kBaeT BCE COBIIAIEHMA 3aKa3uUMKOB C UX nmpongaB—
IIaM1 TakK, 4YTO uMeeTCHA IIO KpaﬁHeﬁ Mepe OIMH 3akKas3dMK B I'Opole 3aKa3dlMKa



obcyxXMBaeMell MpPOoNaBliOM B TI'OpoIe MNpomasla.

Hanpmumep, onHa ctTpoka sToM Tabsmmuel — London London - HOKaseBaET, UYTO
VMeeTcsa IO KpalHeM Mepe OIMH 3aKas3duMK B JIOHOOHe, OOCIIyXMBAaeMBIll I[IponaB-—
oM B JIOHOOHe. OSTa CTpoka MOXeT ObTh NpOoM3BEeNeHa Npu coBnameHmum Hoff-
mana c ero nponasuoM Peel, npuueM ecam oba OHM M3 JIOHOOHA.

SQL Execution Log

SELECT *
FROM Citymatch;

custcity salescity
Berlin San Jose

London London
Rome London
Rome New York

San Jose Barselona
San Jose San Jose

PucyHok 21.1: IlpencraBJjieHMe COBIAIeHMUs 10 T'OpOoXaM

OmHakKo, TO Xe caMoe 3BHaueHue OyIeT MNPOM3BEIeHO Npu cobBnameHunm Cle-
mens m3 JIOHOOHAa, C €Tr0 MNPOJAaBLIOM, KOTOPEIM TaKXe OKas3aJicd C MMEHEeM -
Peel. Iloka oTJMyammyecs KOMOMHALMUM TOPOIOB BHOMPAJIMCH KOHKPETHO, TOJIb-—
KO OIHa CTpoKa M3 3TUX 3ZHAUeHUM Obljla Npou3BeleHa.

Iaxe ecyu BBl He I[OJIyUMTe BHOOPAa MCIOJIb3YS OTJIMUMS, BH BCe ele Oylere

B TOM X€& CaMOM IIOJIOXEHMUM, IIOTOMY UYTO B OylIeTe ToI'Ia MMETH IBEe CTPOKMU
B [PEeICTaBJIEHUM C MIEHTUUHBIMM 3BHAUEHUSIMM, TO-eCcTh C obomMmM CcToOJDLAMU
paBHemMM "  London London ". 3Ty OBe CTPOKM MNpelCTaBJieHMs OyIOyT OTJIM—

yaThbCca OpyI OT Opyra, TakK 4YTO BH IIOKa HE CMOXeTe CcoobuMThb, kKakKas CTpoO-—
Ka TI[penCTaBJIeHMI MCXOOWJa M3 KakMxX 3BHaueHUM O0az30BBIX Tabnul ( MMeNTe B
BMIY, YTO 3alpOCH He MCHOJb3ybume npenjoxeHrue ORDER BY, npom3BonaT BBI-
BOI B IIPOMBBOJIBHOM MNOPSIOKE. 3TO OTHOCUTCH TaKXe M K 3alpocaM MCIOJIb3y-—
eMBIM BHYTPM NPENCTaBJIEHMM, KOTOPBIE HEe MOTYT McIoje30BaTek ORDER BY. Ta-
KM ofOpas30oM, [NOpPAINOK M3 IOBYX CTPOK He MOXeT OBITh MCIIOJIB30BaH IJISA MX
oTNIMUMM. OTO O3HauaeT, UYTO Mbl OyIeM CHOBa ofOpallaTbCs K BEHBOLY CTPOK
KOTOPEIE HEe MOTYT OBITH TOYHO CBS3aHB C yKaz3aHBIMM CTPOKaMM 3alpalliBaeMoM
Tabauuel. UYTO ecyu BH HNpobyeTe yHOaJIMTh CTPOKY | London London | wm=3
npencraByieHua? 0O3Hadajyio Ov 2T0 ynajeHue Hoffmana m3 Tabauuel 3aka3udm-—
kOB, ynajeHme Clemens M3 TOM xe Tabiamipl, MM yIajleHre uMx obomx? JlojixeH
g SQL Taxkxe ymanuTb Peel m3 Tabnuus I[IpomaBuobB? Ha 3TM BONPOCH HEBO3—
MOXHO OTBETUTB TOYHO, I[O3TOMY yIaJleHMs He pa3pelleHE B [PeIOCTaBJIEHUAX
Takoro Tumna. IllpencraeieHre Citymatch - »To npuMmep npencTaBJIeHMS TOJb-—
KO_UTeHMe, OHO MOXeT OHTb TOJIbKO 3alpolleHO, HO HEe M3MEeHEHO.

OIIPEIEJIEHVME MOIMOUIVPYEMOCTNM [NPEINCTABJIEHUA

Ecay xoMaHOE MOOMOMKALMM MOTYT BBIIOJHATHCH B NPedCTaBJIeHMM, [OIpelc-—
TaBJIEHME KakK Ccoofmajiocb OymeT MOOMOMUMPYEMEM; B NPOTMBHOM CJllydae OHO
NpeIHa3HaueHO TOJIbKO IJig YTEeHMS NpM 3anpoce. HenpoTmBopeua 3TOM TepMU-—
HOJIOTMM, Me OyZIeM MCIOJIb30BaTh BHEpPaxeHMe "Mommpuumpyemoe HpelcTablie-—
Hue" (updating a view), dWTOB O3HauaeT BO3MOXHOCTL BEHIIOJIHEHMS B Ipelc-—
TapJieHMe JIoOOM M3 Tpex koMaHn Mommbmxaumm DML ( BcTaBUTEH, VIBMEHUTEL U
YonanuTb ), KOTOPEE MOI'YT M3MEHSATH 3HaueHMsa. Kak BH olpemesiuTe, SBJISEeT-—
ca JIM NpelcTaBJieHMe MOIUQULMPYEMBIM? B Teopum ©Gasbl OaHHBIX, 5TO — IIOKa
obcyxnmaeMasa TeMa. OCHOBHOM ee NPMHUMUII TakKoM: MOIMOUUMPYMOE NpencTaBJie-—



HMe — 2TO HpeHCTaBHeHMe B KOTOpOM KOMaHIIa MOﬂM@MKaHMM MOXeT BEBIIIOJIHUTH—
csa, 4YTOOB MBMEHUTH OOHY M TOJIBKO OIHY CTPOKY OCHOBHOM TabOJIMUBEL B KaXIBI
MOMEHT BpPEMEHM, He BO3IEMCTBYS Ha JioObe OpyTMe CTPOKM JIOOM TabJIMLIEL.
Jlcnolp30BaHMe 3TOTO IPMHLMIIA Ha NpakKTMKe, OIOHAKO, 3aTpydHeHO. Kpome
TOITO, HeKOTOpre Hpe,JZ[C'I‘aBJ'[eHMF{, KO'I‘Opre ABJIAIOTCHA MO,JZ[M@I/H_U/IpyeMbIMM B TeO-—
pUM, Ha CaMOM HOejie He ABJAlTCca MoambmumpyeMeMy B SQL. KpuTepum o KO-
TOpLle OIpPEenesyigioT, SBJLEeTCS JIM INpelcCTaBljleHMe MOIUOUUMPYEMBIM MM HEeT, B
SQL, crenymoumme :

OHO OOJIXKHO BEBOIMUTHLCS B OIHY M TOJIBKO B OIHY 0a30BYyI Tabjimuy .
OHO IHOJIXHO COHEPXAaTb IIEPBUUHBIN KJIOY 3TOM TabJIMLBE ( DTO TEeXHUUECKM He
NpennuceBaeTCcsa cTaHmapToM ANSI, HO Obwio OB HEIJIOXO NPUIEPXMBATBCSH
2TOMY) .

* OHO He JOJIXHO MMETb HUMKAKMUX HOJ'[eﬁ, KOTOPEIE OBl SABJISJIMCH arperaTHBEIMA
OYHKUMAMM .
OHO He poismxHO comepxaTb DISTINCT B cBOeM ONpeneJieHUM.
OHO He pgoixHO Mcnosne30BaTbk GROUP BY mam HAVING B CBOEeM ONpeleJIeHMM.
OHO He IOJIKHO MCIIOJIb30BaThb MNOA3ANPOCH ( 3TO - ANSI orpaHMYeHUEe KOTO-—
poe He MNpelnMcCaHO OJiIS HEKOTOPHIX peasM3almi )

* OHO MOXeT OBITh MCIOJIB30BaHO B IPYI'OM NPEACTAaBJIEHMM, HO 3TO IIpPeAcTab-—
JIeHMe HOOJIKHO Takxe OBITbh MOOUOULIMPYEMBIMU .

* OHO He IOJIDXHO MCIIONb30BaTh KOHCTAHTH, CTPOKM, MJIM BEpPaXEeHUS 3HAUEHUN
( HanpmMep: comm * 100 ) cpezm BHOPAHHEIX II0JIEM BHEBOIA .

* Ima INSERT, OHO IOOJDXHO COIEpXaTb JIOOBE IIOJIS OCHOBHOM TaOJIMLE KOTOPEBIE
mMenT orpaHmudeHre NOT NULL, ecim gpyroe OI'paHMUYeHMe I10 YyMOJIYaHMI, He
onpenesieHo.

MOIMOVIMPYEMEE IPENCTABJIEHVA M TIPENCTABJIEHVA TOJIBKO YTEHME.

OnHO M3 BTUX OTPAHUUYEHUM TO, UYTO MOIMOMUMPYEMEE MNPelcTaBJieHMs, OGak-—
TUUECKU, NoJgoOHEl OKHaM B 0a30BEX Tabimiax. OHM NOKA3HBBAKT KOE—YTO, HO
He 0043aTesIbHO BCe, U3 COOEPXMMOI'O Tabjamuuel. OHM MOI'YT OIPaHMUMBATE OI-—
penejieHHBIE CTPOKM ( MCIOJIB30BaHMEM NPEeIMKATOB), MM CrelunaJIbHO MMEeHO-—
BaHHEE CTOJOLH ( C MCKJWOYEHMAMM ), HO OHM MNPEeICTAaBJALT BHAUEHMS HEeNOoC-—
PEOCTBEHHO ¥ HE BEHBOIMUT MX MHOOPMALMIO, C MCIOJBb30BaHMEM COCTAaBHHX
OYHKUMM ¥ BEPAXEHUM.

OHM TakXe He CpaBHMBAKLT CTPOkKM Tabnul Ipyr C IpyroM ( kak B oObenu-—
HeHMAX U Iongsamnpocax, wimm kak ¢ DISTINCT ).

Pasanuusa Mexny MOoOuMOMUMPYEMEIMM MNpeICTaBJIEHMAMM M [IpeACTaBJIeHUMAMU
TOJIbKO UTEHUE HEeCJIyUalHHl.

Oenu 0JI9 KOTOPHIX BH MX MCIOJb3yeTe, dYacTO Pa3JM4YHE. MoIouduuMpyeMse
NpencTabBjleHusas, B OCHOBHOM, MCIOJIB3YKTCH TOWHO TakK Xe Kak u OasO0BHE
Tabauuel. daxkTUUYECKM, I[IOJIb30BATEJM HEe MOT'YT Oaxe OCO3HAThb, ABJAETCH JIMU
ODOBEKT KOTOPHIM OHM 3alpalrBaioT, 0a30BOY TabIMLEM MIM [NPeACTaBJIEHUEM.
9TO NPEeBOCXOIHB MEXAaHM3M 3allMTE OJIS COKPEITMA YacTeM TabamMubsl, KOTOPHE
ABJIAITCHA KOH@M,HGHLLM&J’H::HBIMM i He OTHOCATCHA K HO’I‘pG@HOC’I‘HM IOJaHHOT'O
10JIb30BaTEJIA . ( B I'maBe 22, Mb IIOKaXeM BaM, KakK [I03BOJIMTHL II0JIL30BATE—
JaM ofpamaThbCsa K NPenCTaBJIEHMIO, a He k 6aszopoy Tabnuie ) .

[lpencraBlleHMA TOJIBKO UTeHMe, C OPYyI'oM CTOPOHEl, IIO3BOJIAKNT BaM IOJy-—
4JaTe M nepedopMaTHUpOBATE HaHHEE OoJjiee palMOHaJbHO. OHM HAKT BaM OuOIM-—
OTEeKYy CJIOXHBIX BalpoOCOB, KOTOPEIE BEl MOXETE BEHIOJHUTL M NOBTOPUTH CHOBA,

COXpaHsas MNOJIyUeHHYI BaMM MHOOpMalMi OO IHOCJielHelM MMHYTH. KpoMe ToTo,
Pes3yJbTaTe 3TUX BalpOoCOB B Tabjmulax, KOTOPHE MOTYT 3aTeM MCIOJIb30BaTh-—
Cs B 3anpocax CaMOCTOSATEeJNIbHO ( HanmpuMmMep, B OObEIMHEHMAX ) MMET Ipeu-—

MymWeCTBO Han IMIPOCTO BHIIOJIHEHMEM 3allpPOCOB.

Hpe,JIC‘I‘aBJ'IeHMH TOJIbBKO_dYTEHME MOI'yT TaKXe VMETbH IIPMKJIIa OHEIE IIPOI'PaMMEL
3allMTHL . HaanMep, BEI MOXeTe 3axXoTeThb, Y TOOH HEKOTOPEIE II0JIB30BATEJIM BU—
OeJi arperaTHbBle IOaHHBIE, TaKMe KaK YyCpeIOHEeHHOe 3HaUeHure KOMMCCHMOHHEIX
InponasBlia, He BUIOA VMHIOUMBYIYAJIbHBIX 3HAUYEHUM KOMMUCCHUOHHEIX .



UTO ABJIAETCA - MOIVMOUMIVMPYEMBIMM ITPEOCTABJIEHUVEM

VMelTCcsa HEKOTOPHE IIPMMEPH MOOIMOUUMPYEMEIX NpelCTaBJIeHUN UM NpelcTaBlie-—
HMA TOJIbKO UTEHUEe:

CREATE VIEW Dateorders (odate,

ocount)
AS SELECT odate, COUNT (*)
FROM Orders
GROUP BY odate;
9TO - NpencTabBJIeHME TOJIbKO UTEHMEe M3-3a NPUCYTCTBMA B HEeM arperaTHOM
byHxumm m GROUP BY.

CREATE VIEW Londoncust
AS SELECT *
FROM Customers
WHERE city = 'London';

A 3TO - HOpencTaBJieHMe MOAUIMLMPyEeMOoe.

CREATE VIEW SJsales (name,

AS SELECT sname, snum,
FROM Salespeople

WHERE city = 'SanJose';

number, percentage)
comm 100

9TO - MNpencTapBJIeHMEe TOJIbKO UTEeHMEe M3-3a BhpaxeHus "

comm * 100 "
[lpn 3TOM, OIIHaKo,

BOBMOXHEl I[I€PEYIOPsaIOoUYeH e U [epeMMeHOBaHMe IIOJIel.
HexoToprle nNporpaMMmel OyIOyT [IO3BOJIATH yIajleHMe B D3TOM MNPeICTaBJIEHUM WM
B IopsAfkax CTOJIOLOB Snum M sname.

CREATE VIEW Salesonthird
AS SELECT *
FROM Salespeople
WHERE snum IN
(SELECT snum
FROM Orders
WHERE odate = 10/03/1990) ;

S9TO - TNpencCTaBJIeHMe TOJIbKO UTEeHUe
nomgsanpoca. B HEeKOTOPEHX NporpaMMax,

B ANSI m3-3a NOPUCYTCTBMA B HEM

3TO MOXeT OBITH [NPMEMJIEMO.

CREATE VIEW Someorders
AS SELECT snum, onum,
FROM Orders

WHERE odate IN (10/03/1990,10/05/1990);

cnum

STo - MOomMOMUMpPpyeMoe MNpelCTaBJIEHME.

[TPOBEPKA 3HAUEHUNA
====== [IOMENJAEMBEIX B IIPEJCTABJIEHNE =====



IpyToy BEIBOL O MOIMOMUMPYEMOCTM MNpPenCTaBJIEHMs TOT, UYTO BBl MOXeTe
BBOIMTL 3HadUeHMs koTopele " mnpornateeaiTcsa " (swallowed) B GaszoBoit Tab-
nuie. PaccMOTpMM Takoe NpencTaBJIeHME :

CREATE VIEW Highratings
AS SELECT cnum, rating
FROM Customers
WHERE rating = 300;

3To - mnpexncraeJieHre Mommbuuupyemoe. OHO MNPOCTO OTPaHMYMBaEeT Ball HOC—
Tyl K OIpeneJIeHHEIM CTPpOkKaM M cTojibuaM B Tabjauie. [MpennosioxmM, UuTO BEI
BCcTaBJysgeTe (INSERT) crenymoiyln CTPOKY :

INSERT INTO Highratings
VALUES (2018, 200);

3Tto - ponycTtmMada koMaHma INSERT B sToM npexncrabijieHun. CTpoka OymeT
BCTaBJIeHA, C IOMOWb0D npexncraeyieHus Highratings, B Tabnnuy 3akasuyuKOB.
OﬂHaKO KOI'ga OHa IoABMUTCA TamM, OHa MCUe3HeT M3 IIpencTaBJIeHMA, I[IOCKOJIb-—
Ky BHaueHue oleHku He paBHO 300. 370 - oObUHas mnpodjema.

Buauenue 200 moxeT OBTHL MNPOCTO HalledaTaHO, HO TEIepb CTPOKAa HAaXOIUT-—
cd yxe B Tabiule 3aKa34uMKOB I'Ie BH He MOoXeTe Haxe yBuImeTb ee. Ilojnb30-
BaTeJIb HEe CMOXEeT IIOHATHL, IIOoOYeMYy BBeIOAd CTPOKY OH He MOXeT €€ yBUIeTb, U’
OyoeT HeCHnOoCODOEeH IpM 3TOM yIOaJlMTh €e. Bel MOxXeTe OBITh I'apPaHTMPOBAHEL OT
MOOMOMKALMM TaKOT'O TUIa C IIoMollblo BkJUeHrs WITH CHECK OPTION (C OIIM-
EVl TIPOBEPKI) B omnpenejleHMe NpelCTaBlleHMa. Mel MOXeM MCIOJb30BaTh WITH
CHECK OPTION B omnpenmejieHuMr npencraBjeHus Highratmgs.

CREATE VIEW Highratings
AS SELECT cnum, rating
FROM Customers
WHERE rating = 300
WITH CHECK OPTION;

BrmieyrnoMaHyTass BCTaBKa OyIeT OTKJIOHEHA.

WITH CHECK OPTION - nOpoM3BOOMT IEUCTBME BCe uiM Huyero (all-or-not-
hing). Bel nomemaeTe ero B OINpeHeJIeHME IIPenNCcTaBJIeHUSd, a He B KOMaHOy
DML, TaK 4YTO MJIM BCEe KOMaHIBE MOOMOMKaUMM B IIpelcTaBJIeHUM OynoyT NIpoBe-
pATBCHA, MM HM OJHa He OyneT npobepeHa. OOBWHO BB XOTUTE MCHOJIB30BATH
OTIILI VIO IIPOBEPKY, MCIIOJIBE3YyAd €€ B OllpeneJiIieHUM IMpencTaBJIeHUd, gTO MOXeT
OBITHE YIOOOHO.

B ofuwewM, BBl OOJIXHEI MCIIOJIB30BATE 3Ty OILMUD, ecny y BacC HEeT NPWYMHEH],
paszpeumiaTbh NPEeICTaBJIEHMIO [IOMelaTh B Tabiaully 3BHadeHMs, KOTOPBEIE OH CaM He
MOXET COIEPXAaTh.

NPEIVKATH ¥ MCKIJIIOUEHHHE IIOJIA

[loxoxasa npobjemMa, KOTOPYI BB IOJIXHEI 3HATH, BKJKUYaeT B ceba BCTABKY
CTPOK B IIPeACTaBJIeHME C IpeIlIMKaToM, OasupyolleMcs Ha OIHOM MM 0OoJee
VCKJIIOUEHHEIX IIoJileM. HamnpuMmMep, MOXeT NoKasz3aTbCHa pPasyMHBM, YTOOB CO30AaTh

Londonstaff nmomoBHO B»TOMY:



CREATE VIEW Londonstalt
AS SELECT snum, sname, comm
FROM Salespeople
WHERE city = 'London';

B KOHIIe KOHIIOB, 3aueM BKJKUYAThL 3HaueHue city, ecyam Bce 3HaueHus city
BynoyT OIMHAKOBEIMU.

A kxak OyzmeT BBIVIAOUT KapTMHKA IIOJlydaeMas BCAKMM pas, KoTga Mbel Ipoby-—
eM BCTaBUTHL CTPOKy. Tak Kak MBI HEe MOXeM yKa3aThb 3HaueHre city kak 3Ha-

yeHre II0 YMOJIUaHUIo, 3TYM SBHadeHueM BeposaATHO Oymer NULL, U OHO OyneT
BBeIeHO B mnojie city ( NULL mMcHOJIb3yeTCsa eClM IPpyToe 3HadueHMre IO  yMOJI—
YaHMIO 3BHaueHMe He OvUIO omnpenejyieHo. Cm. TI'maBy 18 mns nompobHoCcTeM ) .

Tak kak B DTM CJlydae Iojie city He ©OymeT paBHATbCS BHavyeHuo London,
BCTaBJIgeMas CTPOKa OyIOeT MCKIKUeHa M3 NpencTaBJIEHMS.

9To OyImeT BEepPHHM OJA JIOOOM CTPOKM KOTOPYI BEH NonpobyeTe BCTABUTL B
npocMoTp Londonstaff. Bce OHM HOJIXKHEL OBITH BBEIEHEl C IIOMOIBI NpelcTaB-—
neHusa Londonstaff B Tabmamuy I[IpomaBLOB, U 3aTeM MCKJIOUEHH M3 CaMoI'o
nNpencTaBJieHUsa ( ecaM OoNpelesieHMeM IO yMojidaHuo Oel He London, TO 3TO
OCOOBIM cJyday) . Iloslb30BaTeslb HE CMOXET BBOIMUTHL CTPOKM B 2TO NIpeAcTabB-—
JleHue, XOTd BCe elle HeM3BECTHO, MOXeT JIM OH BBOAUTbE CTPOKM B OaA30BYD
Tabauuy. Jaxe ecau Mel no®asuM WITH CHECK OPTION B omnpenejieHue Ipenc-
TaBJIEHUSA

CREATE VIEW Londonstate
AS SELECT snum, sname, comm
FROM Salespeople
WHERE city = 'London'
WITH CHECK OPTION;

npobJsieMa He o00d3aTesibHO OyneT peuwleHa. B pesynbTaTe 3TOTO MB [IOJIYUUM
IpencTaBJIeHMe KOTOpOoe Mbl MOTUIM Obl MOOMOMUMPOBATE MM M3 KOTOPOTO MBI
MOTJIM ORI yoaJjldaTb, HO He BCTAaBJIATE B HeEeIO. B HEKOTOPEIX CJiydadx, 39TO MO-—
XeT OBITh XOPOWO; XOTSA BO3MOXHO HET CMBICJA [IOJb30BaTeJNIAM MMEIMM IOCTYII
K 35TOMYy MNPEeICTAaBJIEHMIO MMETbH BO3MOXHOCTB IOOOABJIATHL CTPOKM. HO BB IHOJDKHEL
TOYHO OIpenejyiMTb 4TO MOXEeT HpOMBOﬁTI/J npexne, geM BEL cosmamnuTe Takroe
npencTaBJIeHUE .

Iaxe ecyM 3TO He Bcer'Za MoxeT ofecneuuTb Bac 1oJjie3HOM uHOoOpMaluel,
IIOJIE3HO BKJOYWAThL B Balle NpeAcCTaBJIeHMe BCe II0JiZ, Ha KOTOPHE MMeeTCs
CCHUJIKA B IpenaukaTte. Ecam BBl He XOTUTE BUIOETH 3TM I[IOJIA B BalleM BBBOIE,
BEl BCeTIZa CMOXeTe MCKJKYMTh MX M3 3alpoca B NpencTaBJIeHMM, B IPOTUBO-—
IIOJIOXHOCTE 3aNpoCy BHYTPM NpeAcTaBiieHMA. [JPpyTIMMM CJIOBaMM, BE MOTJIM OBI
onpemenuThb npencraBjeHre Londonstaff nomoOHO B3TOMYy:

CREATE VIEW Londonstaff
AS SELECT *
FROM Salespeople
WHERE city = 'London'
WITH CHECK OPTION;

5Ta KoMaHIa 3allOJIHUT npencraBJjieHe OIOMHAKOBBIMM 3HAYEHMAMM B IIOJIE ci-
ty, KOTOPEIE BEI MOXETE IIPOCTO MCKIIKOUUMTE M3 BEIBOOa C IIOMOIBIO 3allpoca B
KOTOPOM YKa3aHEl TOJIBKO Te€ IIOJIA KOTOPBIE BEH XOTUTE BUIOETH

SELECT snum, sname, comm
FROM Londonstaff;



[IPOBEPKA MPEICTABJIEHUIA KOTOPHE
BASVPYIOTCA HA IPYIUX MNPEICTABJIEHMAX

Eme onHO Hano yIOMMHYTB OTHOCUTEJNIbHO HpenjioxeHusa WITH CHECK OPTION B
ANSI: OHO He HeJjlaeT KAaCKaIMPOBAHHOTO M3MeHeHMs : OHO NPMMEHSEeTCS TOJIb-—
KO B NPEeOCTAaBJIEHMAX B KOTOPHBIX OHO ONpeleJIeHO, HO He B NpelCcTaBJIEHUAX
OCHOBAHHEIX Ha 3TOM IMpencrabjieHuu. Hamnpumep, B NpelblOylleM IpUMepe

CREATE VIEW Highratings
AS SELECT cnum, rating
FROM Customers
WHERE rating = 300
WITH CHECK OPTION;

IIONEITKA BCTABUTHL MM MOIMOMUMPOBATH 3HaueHMe oOlleHku He paBHoe 300 mo-
TepnuT Heyzmady. O»OHako, MBI MOXEM CO3IaThb BTOPOEe MpencTaBJieHre ( C
VOSHTUUYHEIM COINEPXaHMEM ) OCHOBAHHOE Ha II€PBOM:

CREATE VIEW Myratings
AS SELECT *
FROM Highratings;

Tenepb Mb MOXeM MOOMOMUMPOBATH OLEHKM He paBHEe 300:

UPDATE Myratings
SET rating = 200
WHERE cnum = 2004;

9Ta KOMaHIa BHIIOJHAeMasd TakK Kak ecyu OBl OHa BBIIOJIHAJACHE Kak IepBoe
npencrasjieHue, Oyner monycrtmMa. llpenmoxeHme WITH CHECK OPTION mpocTo
rapaHTUpyeT, dYTOo Jiobad MoIuMdUKALMA B NpelcTaBJIeHUM, IPpOU3BeIeT 3Hade-
HMS, KOTOPHE YHOBJETBOPAKT NPeIMKATy 3TOIO NpencTraBjeHMsa. Monmmbpmxaumsa
IpyTUX NpelncTabBJIeHUM OasupyolMxXCsa Ha IepBOM TeKylleM, HBJISeTCHd BCe elle
OOy CTUMOM, ecny BTUM [NpencTabBJIeHMda He 3alMieHBl npenjgoxeHmamy WITH
CHECK OPTION BHYTPpM STMX NpencTabJjieHUM. Jaxe eciaM Takue [IpenJIoXeHUI
YCTaHOBJIEHE], OHM MNPOBEPSAT TOJBKO Te MNPEOMKATH IPeICTaBJIEHUM B KOTOPEBIX
OHUM corepxaTcs. Tak HanmpuMmep, Oaxe ecnu NpencraBjeHue Myratings coszma-
BAJIOChk CJledynuyM O00pasoM

CREATE VIEW Myratings
AS SELECT *
FROM Highratings
WITH CHECK OPTION;

npobsieMa He OymeT peumeHa. [lpenmoxeHue WITH CHECK OPTION OymeT mccleno-
BaThb TOJILKO MNpeIMkaT NpencTabyieHusa Myratings. Ilokxa y Myratings, daxTm-
yeckKu, He MMeeTcd HMKakoro npexamkara, WITH CHECK OPTION HuMuero He Oy-
oeT pmejaTk. EcCaM MCHOojgp3yeTcsa NpeaMkKaT, TO OH OyIeT NPOBEPATbBCS BCAKUM
pas, korma nperncrasjeHme Myratings Oynmer mMomamdmuUMpPOBATHCH, HO NpPeaMKaT
Highratings Bce paBHO OyIeT NPOMTHOPMPOBaH. 3TO — OebdeKT B CTaHIapTe
ANSI, KOTOpEIM y OOJBUIMHCTBO NPOTPaMM MCIPAaBJIeH. BEl MoxeTe nonpoboBaThb
MCIOJIb30BATE IMpenCcTaBJIeHMe HalomoOumM INOCJIeHer'o IIpuMepa U NOCMOTPEeTbh
n3baBjieHa JIM Balla CUCTeMa OT 3Toro medekTa. ( IlonelTka BBIACHUTBE 3TO Ca-—
MOCTOSATEJIbHO MOXeT OBITh MHOT'ZA OBITh MNpOolle M sCHee, UYeM IIOMCK OTBeTa B
OOKYyMEHTAalUMM CUCTEMEL. )



PE3IOME

Bel Tenepb oBJamesiM 3HAHMAMM O IIPEeNCTaBJIEHMAX I[NOJIHOCThI. Kpome npaBuMil
onpenesyignuMx, ABJIAeTCHA JIM JaHHOe MNpencTaBljieHre MmonuouuupyeMeMu B SQL,
BBl [TO3HAKOMMUJIIMCb C OCHOBHEIMM I[IOHATMAMM Ha KOTOPEIX 3TU HpaBuia 0Oasupy-
0TCA — T.e 4TO MOIMOMKaLUMM B MNPEeICTAaBJIEHMAX HOONYCTMMEI TOJIBKO KoTrzma SQL
MOXEeT HeINBYCMEICJIEHHO ONpelesMTh, KakMe 3HadeHMa 0as30BOM TabOJIMLE MOXHO
M3MEHATH .

3TO OBHaAuYaeT UTO KOMaHIa MOoIuMOMKALMM, IIPM BEIIOJIHEHWUM, He OOJDKHa Tpe-—
BoBaThb HM M3MEHEHMM OJjig MHOTMX CTPOK Cpas3y, HM CPaBHEHMM MeXOy MHOTO-
YMCJIEHHEIMM CTpoOKaMmM JMOo 6GaszoBoy Tabauuel guOO BEBOIA 3anpoca. Tak kak
oObeIOMHEHMS BKJIOYAKT B cebsa CpaBHEHME CTPOK, OHM TakXe 3alpeleHel. Bh
TakXxe [NOHANM pa3iaMuye MeXIy HEKOTOPEMM CHOoCcOOaMM KOTOPEIE MCHOJb3YIKT
MOIMQMKALMPYEMEIE MNPEeNCTaBJIEHUA M NPEenCTaBJIEHMA TOJIBKO UTeHMe. B Hay-
UMJIMCBh BOCIIPMHMMATBE MOIMOULUMPYEMBIE IIPeNCcTaBJIeHMA KaK OKHa, OToOpaxarmon-—
mye HOaHHBIE ONMHOYHOM TaOJMLEl, HO HeoOA3aTesIbHO MCKIKnYaolMe MM peopra-—
HY3yllMe CTOJIOLE, [NOCPEenCTBOM BHOOPa TOJIBKO ONpPeneJIeHHEIX CTPOK OTBeda-—
OIMX YCJIOBMIO NpeaMKaTa. [IpeAcTaBJIeHMA TOJIbKO UTeHMe, C IOPYyToM CTOPOHEH,
MOTYT COIepXaThb OoJjiee IOONYyCTMMEE 3alpoCe SQL; OHM MOTYT CJIeOOBaTeJIbHO
CTaThb CIOCOOOM XpPaHeHUdA 3alpoCOB, KOTOPHE BaM HYXHO WAaCTO BHIIOJHATE B
HeusMeHHOV dopMe. KpomMe Toro, HalMuMe 3alpoca del BHBOI oOpabaThBaeTCd
Kak o0DOBEKT JAaHHEIX, JaeT BaM BO3MOXHOCTB MMEeTb HACHOCTHL U y,JIO@C’I‘BO npn
CO3IOaHUM 3alpOCOB B BEBOIE 3alpOCOB. BBl Tenepb MOXeTe MNPEeNOXPaHATb KO-
MaHOE MommdmMkauuM B NPEOCTaBJIEHMM OT CO3IaHMsA CTPOk B 0Oaso0BoM Tabiule,
KOTOpPEIE HEe IMPpelCTaBJIEHEl B CaMOM IIPelCTaBJIEHMM C IIOMOWBI [IPenJIOXeHUA
WITH CHECK OPTION B omnpenejieHUM MNpPenCTaBJIeHMA. BE MOXeTe TakKXe MCIIOJb—
30BaTh WITH CHECK OPTION kak OIOMH M3 CIHOCOOOB OTI'paHMUeHusa B 0as0BOMU
Tabsmie. B aBTOHOMHEIX 3alpocax, BE OOBUWHO MCIIOJIb3yeTe OOMH uiu Oojee
CTOJIOLIOB B IpeluKaTe He NPpelCTaBJIeHEIX Cpelu BBIOPAHHBIX IJIA BEIBOLA, UYTO
He BHI3BBAET HUKAKMX NpobjseM. Ho ecnm 3T 3anNpOCH MCHOJBL3YITCH B MOIOU-
OMLMPpYeMBEIX NPencTaBJIeHMAX, [NOABJIAKNTCA NPOOJIEMEl, TaK KakK 3TM 3alpOCH
NPOM3BONAT MNPEAOCTAaBJIEHMS, KOTOPEHE He MOI'YyT MMETb BCTAaBJISEMEIX B HUX
CTPOK. BE BMIEJM HEKOTOPHIE MNONXOIH K 3TUM Hnpobiemam. B T'masax 20 U 21,
MEl TOBOPWMIIM, WTO NPEeAOCTAaBJIEHMA UMEKT IIPMKJIAOHBEIE NPOTPaMMEl 3allMTEl.  Bel
MOXEeTe IIO3BOJIMTE I[I0JIb30BaTeJIAM OOpallaTbCHA K [IPeNCcTaBJIEHMAM He paspelad
B TOXEe BpeEMA o@pamaTbc,q K 'I‘a@J'H/H_LaM B KOTOPEIX S5THM IpencCTaBJIEHMA HEIIOC—
PEeOCTBEHHO HaxomaTcsa. I[JaBa 22 OyIeT MCCJemoBaTb BOIPOCH IOCTyNa K
obwbekTaM OaHHHEX B SQL.

AKhkkkkhkkkkhkkkkkkk*k PABOTA C SQL AKhkkkkhkkkkhkkkkkkk*k

1. Kakoe M3 3TUX NPENCTaBJIEHMNM - MoOuuuuUpyemoe ?

#1 CREATE VIEW Dailyorders
AS SELECT DISTINCT cnum, snum, onum,
odate
FROM Orders;

#2 CREATE VIEW Custotals
AS SELECT cname, SUM (amt)
FROM Orders, Customers
WHERE Orders.cnum = customer.cnum
GROUP BY cname;

#3 CREATE VIEW Thirdorders
AS SELECT *



FROM Dailyorders
WHERE odate = 10/03/1990;

#4 CREATE VIEW Nullcities
AS SELECT snum, sname, city
FROM Salespeople
WHERE city IS NULL
OR sname BETWEEN 'A' AND 'MZ';

2. CospamnTe mnpencraBjieHre Tadnuus [[pomaBUOB C uMeHeM Commissions (Ko-
MMCCMOHHEIE) . 3OTO MNpPenCcTaBJIeHMEe IOJDKHO BKJIOYATH TOJIBKO IIOJIS comm U
snum. C IIOMOIBI 3TOTO INPEeACTaBJIEHMS, MOXHO OyIeT BBOOUTL WM M3MEe-—
HATbH KOMMCCMOHHBEIE, HO TOJIBKO IJIS 3HaueHum mexny .10 m .20.

3. HexkoToprle SQL peanm3aluy MMEOT BCTPOEHHYH KOHCTAHTY IMIPENCTaBJIISOIY0

TEeKYIYyIn OarTy, MHOT'Oa HaslwBaemyko " CURDATE ". Ciioeo CURDATE wMoxeT
CcJlemoBaTeJIbHO MCIIOJNB30BATBECA B oneparope SQL, ¥ BaMEHATHCHS TeKylewn
maToy, KoI'Jga ero 3HAaueHMEe CTaHEeT OOCTYIIHEIM C I[IOMOUBI TaKMxX KOMAaHI

xak SELECT wmym INSERT. Mel OyneM MCHOJIB30BATH NPeOCTaBJIeHUE TaOJIMIIE
llopsankoB C uMeHeM Entryorders mnjisg BCTaBKM CTPOK B Tabjauuy IIOpsanKoB.
CozpmanTe Tabauuy HOOpSnKoB, Tak 4uToOpl CURDATE aBTOMaTHMYECKM BCTAaBJIA—
Jace B nojie odate ecysm He ykasaHO AOPyI'Ol'O 3HAaUeHMS. 3aTeM co3mauTe
npexncraeyieHue Entryorders, Tak 4YTOOBl 3HAUEHMS He MOIJIM OBTh yKa3a-—
HEI.

( Cm. [IpunoxeHme A OJsg OTBETOB. )

22. KTO UTO MOXET LEJIATH B BARE [AHHHX

B BTOM IJIABE, BH OBYUUTECH PABOTE C MNPUBMJIEIMSAMM. Kakx ckasaHo B I[Jja-
BEe 2, SQL mcnonp3yeTcsa OOBUHO B Cpemax, KOTOpeEe TpebyonT paclo3HaBaHMA
IOJIb30BATEJIEM UM Pal3JIMuMsa MEeXIy Pa3JIMUHEIMK I[10JIb30BaTeJIAMM CHUCTEM. BooO-
me ToBOpPSA, aIMMHUCTPATOPE Oas IOaHHBIX, CaMM CO3HAalT [IOJIb30BaTeJIeM U Ha-
0T UM OpuBuieruu. C OpyT'O¥ CTOPOHBEL NIOJIB30BATEJM KOTOPBE CO3malT Tabjm-—

1B, CaMIM MMEKT IIpaka Ha YyIpaBJIEHME 3TUMU TabamMuaMm. HpMBMﬂePMM - BTO
TO, gTo onpernejider, MOXeT JIN yKaBaHMﬁ I1I0JIb30BATEJIb BHIIOJIHMTE IOaHHYIO
KOMaHnIoy . ViMeeTCsa HECKOJIBKO TUIIOB ananerMﬁ, COOTBETCTBYKIIMX HEeCKOJIb—

KMM THUIaM omnepauur. [IpuBUIETUMM IaKTCS M OTMEHSKTCS OBYMsS kKoMaHmamu SQL
: - GRANT (IOOIIYCK) m REVOKE (OTMEHA). 3Ta rJjaBRa DOKaxXeT BaM Kak »B3THU
KOMAHIE MCIIOJIL3YIOTCH .

[TIOJIE3OBATEJIN

Kaxmet nosbszoBaTesib B cpeze SQL , uMeeT clelMalJibHOe MIEHTUOMKALMOH-—
HOe ¥MMA WM HoMep. TepMMHOJIOTMA Be3le pas3Hasd, HO MH BHOpalM (clenysda
ANSTI) CCHUJIKY Ha MMsA WMJIM HOMep Kak Ha MmeHTudmkarop (ID) nmocryna. Ko-
MaHIa, IIOoCJlaHHas B 0ase OaHHEX aCCOoOLMMPYEeTCS C OIpelleJIeHHEIM I[10JIb30Ba-—
TeJieM; WM MHade, ClhOelMalibHBIM JVOeHTudrkaTopoM nocrtyrna. [IOCKOJIBKO 3TO
oTHOCHTCHA k SQL Oase IOaHHHX, ID pa3pemeHmMa - 3TO MMA [IOJIL30BATENH, U
SQL MOXeT MCIHOJIb30BaTh CIelMajibHOe kJoueroe cjoBo USER, koTOpoe cCcCeUla—
eTca K MneHTudMKaATOpy INOCTyIla CBS3aHHOMYy C Tekyllel komMaHmou. KoMaHIa
VMHTEPIPETUPYETCAa WU paspeumaeTrcsa ( MM 3alpemaeTrcsda ) Ha OCHOBe MHOOpMa-—
UMM CBSA3aHHOM C MoeHTMOMKATOPOM IOOCTyIla [IO0Jb30BaTesid NONaBIETO KOMaH-—
ny .

PETUCTPALINUA

B cucremax C MHOT'OUMCJIEHBIMM IIOJIB30BaTeJjiaMI, mMeeTCAa HeKOTOpHﬁ BUI



Inpouenypel BXoma B CHUCTEMY, KOTOPYI IIOJIBE30BaATEJIb HOOJIXEH BBIIIOJIHUTH YTOOR
NOJIYyUMTh IOOCTYIl K KOMIIBIOTEPHOM CHCTeMe. 3ITa Opolelypa olNpelesigeT Kakou
ID mocTyna OymeT CBS3aH C TeKylMM oJib3oBaTesieM. OOBUHO, KaXIbli 4yeJo-—
BEeK MCHOJNb3ylmMM 6a3y HOaHHEX IOOJIKEH MMeTb CBOM COOCTBeHHHM 1D pmoctTymna
¥ OPpU PperucTpaluy OpeBpallaeTcsa B INEeMCTBUTEJIbLHOI'O IoJib30oBaTenaM. OxHa-
KO, 4YacCTO IOJIb30BaTeJM MMeKlMe MHOI'O 3aladb MOTYT PeruMCTPpMPOBATBCA IIOL
pasmauuHeMM ID pmoctTyna, uinM HaobopoT onmmH ID mocTyna MOXeT MCIOJIB30-
BaTbCSH HECKOJIbKMMM I10JIb30BATEJISAMU.

C Toukmu 3peHMsa SQL HEeT HMKAKOM PasHMUIE MeXIy STUMM OBYMS CJIy4dasaMu;
OH BOCIIPMHMMAaET IIOJIb30BAaTENIA NPOCTO Kak ero ID mocryna.

SQL H©asza IOaHHEIX MOXET MCIOJIB30BATh COOCTBEHHYK Npolelypy Bxola B
CUCTeMy, WMJIM OHa MOXET I[IO3BOJIMTh IOPYI'OM NpOIpaMMme, TUIIa ONEePaLMOHHOM
cucTeME ( OCHOBHas NporpaMMa KoTopasd paboTaeT Ha BalleM KOMIbiTepe ),
obpabaTeBaTh Qany permucTpaluM M OoJydaThb 1D ZmocTyla M3 3TOM NIPOIPaMME.
Tem mam mpyruM crnocoboMm, HO SQL Oymer mmeTs ID mocTyna 4ToOBl CBA3aTh
ero C BauMMM IOEeMCTBUAMM, a OJd Bac OyIeT MMeTb 3HadeHMe KJIUeBOe CJIOBO
USER.

Kaxzem nosib30BaTesib B SQL Oasze IaHHBIX MMeeT HabOop npuBUIeruM. ITO -
TO YWTO MOJIB30OBATEJID pas3pemaeTcsa OejaTbk ( BO3MOXHO 3TO - Qani permcrpa-
uumr, KOTOpHﬁ MOXET paccCMaTpmMBaTbCAd KaK MMHMMAJIbBHAA I[IPUBUIIET'UA ). Sl
IIPMBUIIE TN MOT'YyT MSMEHATBECA CO BpPEMEHEM — HOBEHE HO@&BHHTBCH, CTaperre

yoanarbca. HexoToprle M3 3TUX NPUBMIIETHUM onpenejieHn B ANSI SQL, HO uMe-
0TCA M HOONOJIHUTEJIbHBEIE [PUBUMIJIETUM, KOTOPEIE ABJIANTCA TaKXe HeOOXONVMEIMU.
SQL npuBMIIeIrMM Kak onpeneneHo ANSI, He OOCTATOUYHB B OOJBUMHCTBE CUTya-—
UMM peajibHOM XM3HM. C OPpYyITOM CTOPOHBI, TUIIE NPUBUIIETMM, KOTOPBE HeOOXO-—
OVMEI, MOI'YT BMIOOMSMEHATBCH C BMIOM CHUCTEMBl KOTOPYK BEl MCIIOJIbB3yeTe -
OTHOCUTEJIbHO koTopoy ANSI He MOXET OaTb HMKAKMX peKOMeHIauuy. lIpuBuie-
MY KOTOPEIE He HABJIAITCA YacThI CcTaHmapTa SQL MOT'YT MCIHOJIB30BAaTh IIOXO-—
KUY CHMHTaKCMC M He IOJIHOCTBLI COBIalallMi CO CTaHIAPTOM.

CTAHIAPTHHE IIPUBIJIETUNU

SQL npmBuiermy onpenejieHHele ANSI - 3TO npuBeJeruMy OOBEKTa. IJTO O3Ha-—
JaeT YTO II0JIb30BAaTeJyIb MMEeeT IIPUBMIIETMI0O UTOOEBl BEIIOJIHMTH IaHHYID KOMaHIY
TOJIBKO Ha OIpenejieHHOM OObekTe B 0Oaz3e maHHBIX. OUeBMIOHO, 4YTO IIPUBUIIETUMU
OOJDXKHEL pa3jiMyaTb 3TU OOBEKTE, HO CUCTEMa IPUBUIIETMM OCHOBAHHASA MCKJIIO—
UYTEeJIbHO Ha [NIPUBUIIETUAX OOBEKTA HEe MOXET aIpPeCOBHIBATHL BCE UTO HYXHO
SQL, kak Mbl yBMIEM 2TO II03Xe B DBTOM IJiaBe. IllpuBuierum oObeKTa CBSA3aHBL
OOHOBPEMEHHO M C [OJIb30BAaTeNAMM M C Tabjauuamm. To eCcThb, NOPUBUIIETMS Oa-—
eTcsa ONpeneJIeHHOMY I[IOJIb30BAaTEJID B yKaszaHOoM Tabiuie, WM 0as30BOM Tabam-—
e WM OpelcTaBJjieHuM. BE IOJIXHEl [IOMHMTB, UYTO IIOJIb30BaTEJIb CO3IOaBLMUMI
Tabauuy (goboro BuIa), SBJISEeTCS BJAaOeJIbLEM 3TOM TabOJMLE.

3TO OBHAuYaeT, UYTO [OJIb30BaTeJlb MMEEeT BCe INPUBUIIEIMM B B3TOM Tabiauie u
MOXET [epellaBaThb IIPpUBEJIETMM IOPYIMM I[I0OJIb30BAaTeJIIM B 3TOM Tabnuue. Ilpu-
BMJIETUM KOTOPBIE MOXHO HAB3HAUMUTH I10JIb30BATEJIO:

SELECT llonp30BaTEJIE C 2TOM NPUBMUIIEIMEM MOXET BEHIIOJIHATH
3a0pocH B Tabjaule.

INSERT [IoJIb30BATEJIb C DTOM [NPUBUIIETMEN MOXET BEHIIOJHATH
komMaHny INSERT B Tabawule.

UPDATE [lonlp30BaTEJNIE C DTOM NPUMBUJIIETIMEN MOXET BEHIIOJIHATH

xoMaHny UPDATE Ha Tabmnuue. Bel MOXeTe OIPAaHUUUTE B3TY
NPUBUJIETMIO IOJIA OIPEeNeJyIeHHEX CTOJIOLOB TaOJIMLEL.
DELETE llone30BaTEJNE C 3TOM MNPUBUIIETMEN MOXET BHIIOJHATH
koMaHny DELETE B Tabnuue.
REFERENCES Ilonp30BaTENb C STOM NPUBUIEIMEN MOXET ONPelelUTh



BHEUWHUM KJIOY, KOTOPBIM MCIOJb3yeT OOMH MM OoJjiee

CTOJIOLLOB BTOM Tabimuipl, KaK POOUTEJIbCKMUM KJIOU. BE MOXeTe
OTPAHUUUTL BTy IPUBUIIETMIO IOJIS ONPeleJIEHHEX CTOJIOLOB.
(CMoTpuTe T'maBy 19 Onisa nompoOHOCTEN OTHOCMUTEJBHO BHEUHETO
KJI0Ua M POIUTEJIBCKOTO KJIUA. )

KpomMe TOTO, BE CTOJIKHETECH C HECTAHIOAPTHEMM [IPUBUIIETUAMM OOBEKTa,
TakMMy Hanpumep kak INDEX (MHIOEKC) pamomyMm IIpaBoO CO3IaBaTb MHIEKC B
Tabnuue, SYNONYM (CHMHOHIMM) gpammyM OpaBo CcO3OaBaThb CUMHOHUMM IJjig ODBEKTa,
KOTOpPE OyneT obbsacHeH B I'yaBe 23, m ALTER (M3MEHUTH) npamomyMm OpaBO BHE-
DOJIHATE KoMaHmy ALTER TABLE B Tabmamue. MexaHm3M SQL HasHadaeT IIOJIbB30-—
BaTeJNAM 3TM NPUMBUMIJIEIMM C IIOMOWBI KoMaHIsl GRANT.

KOMAHIA GRANT

[IOBBOJIETE MPENNOJIOXUTE, UYTO I[IOJIb30BaTeJib Diane mMeeT Tadbnanuy 3akas-—
UMKOB U XOUEeT TIIO3BOJIMTL MNOJIbE30BaTeso Adrian BEHEIOJHMTE 3alpoCc K HeM.
Diane nojrxkHa B STOM CJiydyae BBECTU CJIENyIyl KOMaHIY :

GRANT INSERT ON Salespeople TO Diane;

Teneps Adrian MOXeT BEHIIOJHUTL 3alpOCh K Tadbimuie 3akasuMkKoB. Bes mpy-
TUX TPUBUIIETMM, OH MOXET TOJIbKO BHOpATh 3HAUYEHMsa; HO He MOXeT BBIIOJI-—
HUTBE JioOOe IOeNCTBME, KOTOpPEEe OB BO3OEMCTBOBAJIO Ha BHAYEHMS B Tabiauie
3axka34uMKOB ( BKJKNYASA MCIOJb30BaHME Tabiamibl 3aKa3uMKOB B KadeCTBEe pPOIOU-—
TeJIbCKOM TabJulbl BHEWHEeI'O KJoya, UYTO OI'PaHMUMBAET MBMEHEHUS KOTOPHE
BHIIIOJIHATEL CO BHaUeHMAM B Tabjuie 3aka3uMKOB) . Korma SQL nojiydyaeT KO-
MaHny GRANT, oOH HOpoBepsSeT NPUBUIIETHM [IOJIB30BATEJNIS NOIABUWETO 3Ty KOMaH-—
oy, 4YTOOEl ONpelesyiMThb IOOoNyCcTuMa JM KomaHza GRANT.

Adrian caMOCTOATEJIBHO HE MOXEeT BHIOATbH 3Ty KoOMaHAOy. OH TaKXe He MOXEeT
npenocrTaeuTek npaso SELECT mpyromy HnoJsb30BaTeNO: Tabiamuua elue IpMHanje-
xuT Diane ( mo3xe Mbl HokaxeM kKak Diane moxer mars npaso Adrian mnpenmoc-
TapyaTh SELECT OpyI'MM [IOJIB30BaTEJIAM) . CMHTAKCHKC — TOT Xe& CaMbllii, 4UTO U
OJiS MNPenoCTaBJIEHUS IPYyI'MX HpuBuiermuii. Ecam Adrian - BJjgapesen  TaOJMIE
[lpomaBL OB, TO OH MOXET I[O3BOJIMTL Diane BBOAWMTL B Hee CTPOKM C IIOMOIILIO
crenypnumero NnpenjioXeHMUs

GRANT INSERT ON Salespeople TO Diane;

Tenepr Diane mMeeT npaBO [NOMEUATH HOBOTO MNpOoXaBla B Tabuuily.

TPYIIH IPUBEJETUA, T'PYNIH [OJB30BATEJEN

Bel He @OOJIXHEL OI'PaHNUYMBATH cebsa npengocTaBJIEHMEM O,JZ[MHOHHOIZ IIPUMBUIIE TN
OTIEeJNIbHOMY IIOJIb30BaTesio koMaHno¥ GRANT. CHOMCKM OPUBUIIETUM WM I1OJIbB30-—
BaTeJleM, OTIeJIdeMbIXx 3alsdaThMM, SABJIAIOTCS COBEPIEHHO NpueMmJeMeMM. Stephen
MoxeT npemocrtaeuTb M SELECT m INSERT B Tabmnuue Illopsapnkoe nnsa Adrian

GRANT SELECT, INSERT ON Orders TO Adrian;

minu u onug Adrian u pmig Diane



GRANT SELECT, INSERT ON Orders TO Adrian, Diane;

Kornma npuBmMiIerMm M IOJIb30BATENM [I€PEUMCJIEHB TakuM oOpas3oM, BeChb CIOU-
COK HpMBMﬂePMﬁ IIpegoCTaBJIATCA BCEM YKA3aHHEBIM II0JIB30OBATEJIAM. B CTpOPOﬁ
ANSI wmHTepHnpeTauuu, BEI He MOXeTe IMNPeloCTaBUThb NPUBUIIETUM BO MHOI'MX
Tabauuax cpasy OOHOM KOMaHIOM, HO B HEKOTOPHX pealM3alMsax 5TO OTpaHMu-—
dJeHue MOXeT OBITb OCJIabJIeHO, I[O03BOJIAA BaM yKas3blBaTb HECKOJIBKO Tabuil,
OTHesiasa MX BaNsaTeIMM, Tak 4YTO OBl BECh CIMCOK [IPMBEJEIMM MO OBTH Ipe-
IOOCTAaBJIEH IOJId BCexX yKasaHHBX Tabjui.

OTPAHUYEHUE MPUBWIIEIUIA HA ONPEIEJIEHHHE CTOJIBIIE

Bce npuBumiiermn oOBEeKTa MCIOJb3YIT OAOMH TOT XE& CMHTakCKUC, KpoMe KO-
mMaHn UPDATE m REGERNCES B KOTOPBEIX HeOOS3aTEJIBHO YyKAa3EBATH MMEHA CTOJIO—
uoB. [lpmeunermio UPDATE MOXHO NPenoOCTaBJIATh Ha NOOOOMM IOPYIUX NPUBUIIE-—
T

GRANT UPDATE ON Salespeople TO Diane;

S9Ta KOMaHIa [03BOJMT Diane wm3MeHATH BHaYeHMS B JIOOOM MJIM BO BCeX
cronbuax Tabiuuel [IpomaBuoB. OmHako, ecyiu Adrian xoduer orpaHmumTb Diane
B M3MEHEHMM HallpMMep KOMMCCMOHHEIX, OH MOXEeT BBECTU

GRANT UPDATE (comm) ON Salespeople TO Diane;

IpyruMM CJIOBaMy, OH IPOCTO HOOJIKEH yKa3aThb KOHKPETHHM CTOJOEl, K KOTO-—
pomy npumBuiermsa UPDATE noipkHa OBITH NPMMEHEHA, B KPYIJIEIX CKOOKax I[OCJe
VMeHM Tabjauubl. JViMeHa MHOTOUWMCJIEHBIX CTOJIOLUOB TalOJiMLEl MOT'YT YKa3bBATbCH
B JIOOOM IOpAIKe, OTHeJideMble S3allAThMU :

GRANT UPDATE (city, comm) ON Salespeople TO Diane;

REFERENCES cJoiemyeT TOMy Xe& CaMOMy MNpaBUITY. Korma BB »OpemocTaBuTe
npueuiieruio REFERENCES mpyromy MOJIB30BaTeJIO, OH CMOXEeT CO3IOaBaTb BHEI-
HYe KJIUM CChUIalIMecs Ha CTOJIOUB Bamelr TabJaMuUel Kak Ha POOUTEJIbCKHUE
kjaoum. Ilomo6Ho UPDATE, nnsa npusmiierny REFERENCES moxeT OBITE yKazaH
CHMCOK M3 OHOHOTO MM OoJjiee CTOJIOLOB OJig KOTOPBIX OI'PaHM4YeHa 3Ta [IPpUBU-

Jermua. Hanpuwmep, Diane moxeT mnpenocTaBuUTb Stephen npaBo MCHOJIBE30BATH
Tabauuy 3aka34uMKOB, Kak Tabaumuy pOOMTEJSIbCKOT'O KJ4Ya, C IIOMOUBI TakKoM
KOMaHIEL

GRANT REFERENCES (cname, cnum)
ON Customers TO Stephen;

O9Ta xomaHzma zmaeT Stephen nmpaBo MCHOOJNB30BATH CTOJOLE Chum M chame, B
KaueCTBEe POIUTEJIbCKUX KJIOUEM I[10 OTHOWEHMI K JIOOBIM BHEHHMM KJIloUaM B €TI0
Tabamnuax. Stephen MoxeT KOHTPOJMPOBATH TO Kak B3TO OyIeT BHIOJHEeHO. OH
MOXET OINpeleNuTh (Chame, Ccnum) wuiIM, Kak B HaueM cjydae ( cnum, cname),
KakK OBYX—CTOJIOLIOBEIM POOUTEJIECKMM KJIOY, COBIaZalWMM C [IOMOUWBI BHEWHEITO
KJIoYa C IOByMs CcToJfLuaMy B OINHOM M3 er'o COOCTBEHHEIX Tadimiu. WM OH MO-—
XeT CO3OaThb pa3neJIbHBEIE BHEUHME KJIIIUM yTOOBl CCHBJIATHCS Ha II0JIg VHIOVIBUIOY —



anbpHO, ofOecreduyB TeM caMbM 4YTOOBl Diane mmesia NPUHYIUTEJIbHOE IPUCBOEHME
pommuTensCcKOro kJjwoua (cMm. I'maBy 19 ).
He mmMesd oT'paHMUEHMM Ha HOMepa BHEUHMX KJIoUey OH IOoJIXIeH 0asupoBaThbCH

Ha 53TUX POOUTEJNIbCKMX KJIodUax, a POOMTENIbCKME KJIUM PAa3JIMUHBEIX BHEUHMX
KJIIOUelM - pas3pelleHH OJid coBMelleHud (overlap) .
Kax u B cinyuae c npuBuiermen UPDATE, BEL MOXeTe MCKJIIUMTE CIMCOK

CTOJIOLOB M TakKMM OOpasoM [IO3BOJIATH BCeM 0e3 MCKJIYeHMs cTojibuaM OBIThb
MCIIOJIb3YyEMEIMM B KaudeCTBe POOUTEJIbCKMX KJiouel. Adrian MoxeT OpelocTa-
BUTH Diane mpaBO cmejaTb 2TO CJIEOyIelr KOMAaHIIOW :

GRANT REFERENCES ON Salespeople TO Diane;

EcTecTBeHHO, OpuBUierusa OyIeT NOPpUI'OOHA OJIS MCIOJBb30BAaHMSA TOJIBKO B
cToJyifluax, KOTOPHE MMEKT OTPaHMUeHUsa TpebyeMble IJIS POOUTEJIbCKUX KJIIUEeN.

VCIIOJIB3OBAHME APT'YMEHTOB ALL M PUBLIC

SQL nonmmepxmBaeT IOBa apryMeHTa njasa koMaHIsl GRANT, KOTOpble MMEKNT Cle-—
uMaJbHOe 3HaueHMe: ALL PRIVILEGES (BCE NPVBWIEIVN) wmnm npocTto ALL u
PUBLIC (OBIME). ALL MCHOJNb3yeTCH BMECTO MMEH I[IPUBMIEIMM B KOMaHIe
GRANT wuToOB OTHATh BCe HNpUBMUIerMM B Tabiuue. Hanpumep, Diane moxeT
mate Stephen Becb Habop HNpUBMIIEIMM B Tabjauie 3aKa3uMKOB C IIOMOWBI Ta-—
KOM KOMAHIE:

GRANT REFERENCES ON Salespeople TO Diane;

(npuBunermyu UPDATE m REFERENCES ecTeCTBEHHO INPMMEHSITCS KO BCEM CTOJIO-—
HaMm.) A 2TO IPpyI'o¥ CHOCOO BEICKABaTh Ty X& MBICJHE :

GRANT ALL ON Customers TO Stephen;

PUBLIC - OoJiblle MNOXOX Ha THUI apl'yMeHTa - 3axXxBaTUTb BCe (catch-all),
yeM Ha I[OJIb30BAaTEJIbCKYID NpMBMIIEIrMiO. Korzma BE NpenocTabljigeTe NPUBUIEIUU
ojia nyoaMkKaluuy, BCe IIOJIb30BaTesM aBTOMaTUUeCKM UX IojydawnT. Hawmbolee
4yacTo, ©5TO npmMmeHsetrcsa g npusmierum SELECT B onpenesieHHEIX 0OaszsO0BEIX
Tabnuuax MM NPENCTAaBJIEHMAX KOTOPHE BB XOTUTE CIeJaTbh IOOCTYINHEIMM IJId
JIOOOTO MOoJib30BaTelyd. UTOOE IO3BOJIMTE JIOOOMY I[OJIB30BATEJIO BUIOETb Tabim-—
uy l[lopamkoB, BEH, HalIpUMep, MOXeTe BBECTM cJenyilee:

GRANT SELECT ON Orders TO PUBLIC;

KoHeuHO, BB MOXeTe NPeloCTaBUThL JIOOBE WM BCe MNpUMBUMIIEIMM OOWECTBY,
HO B3TO BUIOMMO HexXejlaTeJlbHO. Bce npuBuiiermm 3a uckiwodeHyeM SELECT nos-
BOJISIOT IIOJIb30BATEJI0 M3MeHAThL ( miam, B ciaydae REFERENCES, oI'paHMUMBATH)
comepxaHue Tabauusl. PaszpeumeHre BCeM [IOJIB30BaTENIAM M3MEHATb COIepXaHMe
BaWMx TaOJIML BEB3OBET HpobiieMy. Jlaxe ecyy BH MMeeTe HeDOJIbllyl KOMIIaHMIO,
¥ B Hey paboTaiT BCe BallM TeKyllMe I10JIb30BATEJIM CIOCOOHEE BEIIOJHATH KO—
MaHOs MOIMOMKALMM B JaHHOM Tabauue, ObLJIO OEl Jlydlle NPeOOCTaBUTh IIPUBU-—
Jermy KaxIoMy I[I0JIb30BaTeJll0 MHOMBMIOYAJIbHO, YeM OIHM UM Te Xe IIpUBeJIeTUU
oJjid BCeX. PUBLIC He or'paHMUeH B ero Iepelade TOJIbKO TeKylMM I10JIb30Ba-—
TenaM. JoOoM HOBEIM I[IOJIB30BATEJb HODABJILAEMEl K Ballell CHUCTEeMe, aBToMaTU-—
YeCKM [OJIYUUT BCEe NPUBMUIIETMM HAa3HAUEHHHE paHee BCeM, TaK 4UTO €CJIM BH
3axX0TUTE OTPAaHMUMUTL HOOCTYyIl kK Tabjiulle BCeM, celdac uiau B Oyayuewm, Jydlle
BCeIro npenocTtaBuThb HpuBuiierun uHble dyeM SELECT nna MHOMBUOYAJIbHBIX I10JIb-—



30BaTEJIEN.

MIPENOCTABJIEHUE I[IPVBEJIEIM C TIOMOIBI0 WITH GRANT OPTION

MHorma, cos3maTesio Tabauuel XodeTcsda dYTOOB OpyI'Me I[IOJIb30BaTeJ M MOIJIM
HNOJIYyUUTh HNPUBUIIEIMM B €TI0 Tabjsmie. OOBUHO 3TO IOejlaeTCHd B CHUCTeMax, I'Ie
OIMH wmim OoJee JoIel CO3JalT HEeCKOJIbKO (mam Bce) ©OasoBele Tabauisl B Oa-
3e IaHHBIX a 3aTeM [epelanT OTBEeTCTBEHHOCTB 3a HUMX TeM KTO OyneT GaKTu-
Jyecku C HuMM paboTaTh. SQL mnosBoJIAeT nejlaTb 3TO C I[IOMOUBI NPEeJIOXEeHUS
WITH GRANT OPTION. Ecyaum Diane xoTejia Ol uTOOB Adrian mMmeJ HpaBO Ipe-
nocrasnaTe npueuiyaeruio SELECT B Tabnuie 3akKasuMKOB IPyIMM IIOJIB30BaTe-—
JIaM, OHa majia Oel eMy npueuieruio SELECT ¢ MCHOJIB30BaHMEM [PEIJIOKEHUI
WITH GRANT OPTION:

GRANT SELECT ON Customers TO Adrian
WITH GRANT OPTION;

[locsne Toro Adrian nojyumsl IpaBo HepenagaTb Hnpuuieruio SELECT TpeTbuM
JMilaM; OH MOXET BEIATb KOMaHIY

GRANT SELECT ON Diane.Customers TO Stephen;

MM gaxe

GRANT SELECT ON Diane.Customers TO Stephen
WITH GRANT OPTION;

[Tonmp30BaTens ¢ nomomein GRANT OPTION B OCOOOM NPUBMIEIMM OJ8 OaHHOM
TaOJaMLE, MOXEeT, B CBOK ouepenb, NPEeNOCTaBUThL 3Ty NPUBUIIEIMIO K TOM Xe
Tabauue, c unm 6es3 GRANT OPTION, mnoboOMy IOpyI'OMy I[IOJIB30BaTeJIO. JTO He
MEHSeT MNPMHAOJIEXHOCTM CcaMoM Tabimuipl; Kak M IOpexne Tabiauia OpuHaljexaT
ee coszpaTeyio. ( HNORTOMY IMOJIB30BATENM [NOJIyUMBIIME IIpaBa, HOOJDKHEL yCTaHaB—
JmBaTh HOpebmxc ID mocTyna BJazesblla KOT'Ia CCBUIAITCHA K 2TMM TabjullaM.
Crnenypmas 1Jjlakba IIOKaxeT BaM B3TOT crnoco®. ) Ilolp3oBaTesb Xe C  I[IOMOUBLI
GRANT OPTION BO BCex NPUBUIIETMAX OJA IaHHOM Tabjamuel OyIoeT MMEThH BCIO
[IOJIHOTY BJIACTM B TOM Tabjaule.

OTMEHA MPUBWIETMN

Taxxe xak ANSI npemocrasiaseT koMaHOy CREATE TABLE uToOel cO3maTk Tab-

JInLy, a He DROP TABLE uToBH OT Hee muz3baBUTLCH, Tak ¥ komMaHza GRANT
IO3BOJIAET BaM IaBaThb IIPUBUIIEIMM I[IOJIb30BAaTEJIsAM, He IIpelocTaBJas clrocoba
uyTOOEl OTOOpaTh MX OOpaTHO. IloTPebHOCTL yIaJjiATh IPUBUIIETUM CBOIUTCA K

xoMaHIne REVOKE, GakTuyecKM CTaHIOAPTHOMY CPeICTBY C HOOCTAaTOUHO IOHSATHOM
dbopmoMt 3anmcu. CmHTakcuc koMmaHOsl REVOKE - noxox Ha GRANT, HO mMmeeT 00—
PaTHBIM CMBICIT. UTOOH ynmanuTb npuBmiermio INSERT mna Adrian B Tabnuue Ilo-
PAOKOB, BE MOXETE BBECTU

REVOKE INSERT ON Orders FROM Adrian;

JlcnioJIb30BaHME CHOMCKOB MNPUBUIIETUM M [IOJIb30BAaTeJIeV 3OeChb INONYCTUMHE KaK U
B cnydae Cc GRANT, Tak 4TO BEl MOXETe BBECTU CJIEOYKUYI KOMaHIY:



REVOKE INSERT, DELETE ON Customers
FROM Adrian, Stephen;

OnHakKO, 3HOeCb MMEETCS HEKOTOpas HEeSCHOCTb. KTO MMeeT IpaBO OTMEHSITHb
npuBmierun? Korpma noJsib30BaTesb C [NPaBOM IepelnaBaThb NPUMBEJIEIMU IPYIMUM,
TepseT 3TO npaBo? Ilosb30BaTENM KOTOPEIM OH NPEIOCTAaBMUII DTU IPUBUIIEINMU,
Takxe ux norepsaor ? Tak kKak DTO He CTaHIapTHas OCOBEHHOCTH, HEeT HMKa-—

KMX aBTOPMUTETHEIX OTBETOB Ha BTM BOINPOCE, HO Haubojee oOmWMUNM MNOOXOL -
3TO TakoM: * [lpuMBMUIIETMM OTMEHSAKNTCA IOJb30BaTeJIeM KOTOPHEM MX NpenocTa-—
BMJI, ¥ OTMeHa OyIOeTT KacCKaIMpOoBaThbCsa, TO-€CTb OHa OyHeT aBTOMaTUUECKU

PaCIIPOCTPaHATBECAHA Ha BCeX IIOJIE30BaTeJIAM IIOJIYUMBUNMX OT HEeI'O 3Ty IIPUMBUIIE—
THIO.

UCIIOJIb30BAHNUE MPENCTABJIEHUA IJI OWMJILTPALIMM I[IPVBEJIETMNA

Bel MOXeTe cIejlaTh INeMCTBUSA [IPUBMIIETMM ©OoJjiee TOUHEMU, UCIIOJIb3Yy
npencraBJieHud. Bcakum pas, KOT'Ia BHl I[lepelaeTe NpuUBUIeIMiO B 0as0BOMU
TabaMile MNOJIb30BATEND, OHa aBTOMATHMUYECKM PAaCIPOCTPaHAEeTCA Ha BCe CTpO-
KU, a [OpM MCIOJIB30BaHMM BO3MOXHEIX McCkJoueHMy UPDATE m REFERENCES, Ha
BCe CTOJIOUE TaOJMLE. CoszpmaBas NnpelncrabJIeHMEe KOTOpOe CChUIaeTCsa Ha OC-
HOBHYI TabiMiy M 3aTeM [NePeHOCUT NPUMBMIIEIMIO Ha OpencTaBJIeHUue, a He Ha
Tabauuy, Bbl MOXETEe OI'PaHMUMBATBH B3TU NPUBUIIETUM JIOOBMM BBPaXEHMAMM B
3aIpoce comepxXalMMca B NPenCcTaBJICHUN. 5TO 3HAUUTEJIbHO YyJydlaeT 6asuc-
HBIE BOSBMOXHOCTM KOMaHIel GRANT.

KTO MOXET CO3IABATL IIPEICTABJIEHMA?

UTOOE CO3OaBaTh NpPenCTaBJIEHMe, Bbl IOJDKHBEL MMeThb npubuyeruioo SELECT Bo
BCeX Ta6nmuax Ha KOTOPEIE BEI CChBUJIAETECH B INPpeOCTaBJICHUN. Ecinm npengcrae—
JeHre - Momubpuumpyemoe, Jiobasa npusesermusa INSERT, UPDATE, u DELETE xo-
TOpPEE BH MMeeTe B 6Oaszopoy Tabnuie, OyOyT aBTOMATHMYUECKM [epemaBaTbCHa
InpengCTaBJIEHMIO. Ecim BBl MCHBITEHIBAETE HEeIOOCTaTOK B IPUBUIIEIMAX Ha MO)Z[M@M—
Kaummo B ©as30BHIX 'I‘a6J'H/H_LaX, BEI HE CMOXeTe UVMMEeTb UX U B IIpeaCTaBJIEHUMAX
KOTOpHIE CO3IajiM, JOaxe eCclM CcaMM 3TU [IpencTaBJIeHMA - MOOUQULUPYEMEHLE .
Taxk kak BHEUHME KJIOYM HEe MCIOJNb3YKTCHA B NPenCcTaBJieHMAxX, OpuBuierua RE-
FERENCES HuMKOI'Ia HE MCIOJIb3YeTCHd INPM CO3IaHUM NpelcCTaBJjieHuM. Bce 3TuU
orpaHuueHusa - onpenensaiorcsa ANSI. HecTaHIapTHBE NOPUBUIIETUM CUCTEMBL
oBcyxIaeMsle [IO3Xe B BTOM IJlaBe ) TaKxe MOTYT OHTb BKJIOUeHH. B Nnocieny-
OIMX paszeiax Mbl [NPeANoJIOXMM, YWTO CO3OaTesiM NPEeACTAaBJIEHMM KOTOPHE MBI
obcyxInaeM, MMEKT dYaCTHBE MJIM COOTBETCTByHUME NIPMBUIIETMM BO BCex 0as30-
BBIX Tabnuiax.

OTPAHMYEHNVE IMPUBWIIETUN SELECT OJIA OHNPEIEJIEHHHX CTOJIBLIOB

[IpennoJjioXmUM BE XOTUTE IaThb Nojib3oBaTesnno Claire crnocoBHOCTL BUIETH
TOJIBKO CTOJIOLE snum ¥ sname Tabmauus [IpomaBloB. Bel MOXeTe cmejaTb 3TO,
IOMECTUEB MMeHa 3TUX CTOJOLOB B IpercTaBJIeHue

CREATE VIEW Clairesview
AS SELECT snum, sname
FROM Salespeople;

n npepocraeuTb Claire npusBunermio SELECT B npemcrapBiieHMM, a HEe B CaMoOM



Tabnuue I[IponaBLOB:

GRANT SELECT On Clairesview to Claire;

Bel MOXxeTe CoO3IaThb NOPUBUIIETMM CIELMaJIbHO IOJIA CTOJIOLOB Hanomobum muc-—
[IOJIb30BAHUSA IPYI'MX NPUBUIIETUNM, HO, IJjig KoMaHIu INSERT, sTo OynmeT oO3Ha-

YaTbk BCTABKY 3HAUEHUM I[1I0 YMOJIUAHUIO, a pina xoMmMaHzsl DELETE, orpaHmueHMe
cToJibua He OyneT mMeThb 3HadeHua. Illpubesiermu REFERENCES u UPDATE, KO-
HEe4YHO, MOITyT CcIejaThb CTOJIOUb crHeumpmdyeckmMmy He npmuberas k NpelcTaBjie-—
HUIO .

OT'PAHUYEHUE TPUBEJIETUNA IJIA ONPEIEJEHHHX CTPOK

OBruHO, OOJIiee MNOJIEe3HHM CNOCOO YUTOOB QMILTPOBATH INIPUBUIIETUM C MIpPenc-—
TaBJIEHMAMM - STO MCIOJB30BaTh NpPenCcTaBJIEHME YTOOH MNPMBUIIETMA OTHOCU-
Jlachk TOJIBKO K OINpPEeNeJIeHHEIM CTPOKaM. BH JejaeTe 3TO, €eCTEeCTBEHHO, MUC-—
[IOJIb3Yys MNPEeIMKAT B MNPelCcTaBJIeHMM KOTOPHIM ONpeneyiMT, KaKue CTPOKM SABJISA-
0TCS BKJIOYEHHBEIMM. UTOOHE NpPeloCTaBMUThL NoJjib3oBaTeso Adrian, NPUBUIETUIO
UPDATE B Tabimile 3aka34dMKOB, IJIg BCeX 3aKAa34UMKOB pPAa3MEeleHHEX B JIOHOO-
He, BEl MOXETEe CO3IaThb TakKoe MNpeIcCTaBJIeHME:

CREATE VIEW Londoncust
AS SELECT *
FROM Customers
WHERE city = 'London'
WITH CHECK OPTION;

3aTeM Bel mOJIKHEI nepenaTh npuBuieruio UPDATE B sTol Tabmmue nisa Adrian:

GRANT UPDATE ON Londoncust TO Adrian;

B sTOM OoTiMUMEe NPUBUIIEIMM OJIA OIPEeneJiIeHHBIX CTPOK OT npmemiermm UPDATE
IJig OIpeneJlIeHHBIX CTOJIOLOB, KOTOpad paclHpOoCTpaHeHa Ha BCe CTOJOUE Tad-
JIMLEL 3aKa34MKOB, HO He Ha CTPOKM, CpelM KOTOPHEIX CTPOKM CO 3BHAUeHUEeM
nosisg city mHeM uem London He OynyT yuuMTHBaThbCA. [IpensoxenHme WITH CHECK
OPTION mnpenmoxpaHsgeT Adrian oT BaMeHB B3HAUYEHMS MNOJigd Ccity Ha Jjodoe 3Ha-
yeHMe kpoMe London.

NPEJOCTABJIEHME HOOCTYIIA TOJIBKO K M3BJIEUEHHBEIM JAHHBM

Ipyrad BO3MOXHOCTB COCTOMT B TOM, UYTOOE INpenjaraTh I10JIb30BAaTENAM
OOCTYyIl K yXe& M3BJIEYEeHHBIM IOAaHHBM, a He K (akTMUeCKMM 3HAdYeHMsAM B Tabuam-
ie. ArperaTHbele OYyHKLMM, MOTYT OBTH BeCbMa yIOOOHBIMM B IIPUMMEHEHMUM TaKOoI'O
criocoba. Bel MOXeTe cO3OaBaThk IIPeACTaBJIEHME KOTOPOE IaeT CuUeT, CpenHee,
1 obllee KOJIMUECTBO IJid [NOPAOKOB Ha KaxXIbl IOeHb Iopsalka:

CREATE VIEW Datetotals
AS SELECT odate, COUNT (*), SUM (amt), AVG (amt)
FROM Orders
GROUP BY odate;

Tenepb BH [epenaeTe nojib3oBaTeno Diane - npusenermio SELECT B npemncrab-



Jenmunu Datetotals:

GRANT SELECT ON Datetotals TO Diane;

UCIIOJIb30BAHME MPENCTABJIEHUA B KAUECTBE AJIbTEPHATVBE K OI'PAHUUYEHMAM

OnoHOM M3 MNOCJEeIHMX MNPMKJIAIOHHEIX NPpOorpaMM M3 Cepuu, ONMCaHHOM B IJaBe
18, =saBnsgeTCcs MCHOJIb30BaHMe NpexnctTabBiieHuit ¢ WITH CHECK OPTION kxak aJib-—
TEePHATUBEL K OTpaHuUdYeHMrAM. [IpennojioXuM 4YTO BEl XOTEJM yIOOCTOBEPUTLCH,
YTO BCE BHaUeHMd oJig city B Tabmnuue [IponaBlOB HaxXOISTCa B OIHOM U3
TOpOOOB I'Ze Balla KOMIAaHMA B HacCToOAllee BpeMA MMeeT BeIOMCTBO. Bel MoxeTe
YCTaHOBUTL orpaHmdyeHre CHECK HenocpeICTBEHHO Ha cTojbeln city, HO mos3xe
MOXeT CTaTb TPYIHO €I'0 M3MEHMUTb, eCJiM Balla KOMIIaHMA HalpuMep OTKpOoeT
TaM IOpyrre BeIOoMCTBa. B kauecTBe ajbTEePHATMBE, MOXHO CO3IaThb NpencTaB-—
JIeHMe, KOTOpOe MCKJIoYaeT HeNpaBUJIbHEE BHaueHMsa city:

CREATE VIEW Curcities
AS SELECT *
FROM Salespeople
WHERE city IN ('London', 'Rome', 'San Jose', 'Berlin')
WITH CHECK OPTION;

Tenepb, BMECTO TOI'O, YTOOB NPENOCTABUTH I[IOJIE30BATEJIAM IPUBUIIETUU MO-—
ondruMpoBaHmUsa B Tabiuie [IpomaBLOB, BH MOXETe MNPEOOCTAaBUTH MX B IpPelC-—
TaBjeHum Curcities. IlpeuMMymeCTBO TAKOT'O MMOAXOHOa — B TOM, UTO E€CJIM BaM
HYXHO CIeJjlaTb M3MeHeHMe, BB MOXeTe yINaJlUThb 2TO IpeIcCTaBJIeHMe, CO3IaThb
HOBOE, U IPelNoCTaBUTbL B BTOM HOBOM IpPelCTaBJIEHUM IPUBUIIETUM I10JIE30Ba-—
TEeJaM, UTO I[IPOolle UeM M3MEeHSTh OTPaHMueHus. HenmocTaTkoMm gBJISeTCS TO,
uTO BJanmejyen Tabauub [[POIaBLOB TakXe IOOJDKEH MCIIOJIE30BaTh 3TO NPelcTaB—
JIeHVEe eCJI¥ OH He XoueT uTOOB ero COOCTBEHHBEE KOMAaHOb ObJIM OTKJIOHEeHH. C
OPpyT'OM CTOPOHEl, B2TOT IIOAXOI IIO3BOJISET BJANENbLY TabJaMUBE UM JIOOBM IOPYITUM
IOJIYUMTE NPUBUIIETUM MOIMOMKALMM B CcaMoy Tadjiuile, a He B NpPelCTaBJIEHUM,
YTOOEl IeJjlaTh MUCKJIOUEHMS IJIS OTPaHUUEHUM.

3TO yacTo OHBaAEeT XeJjlaTeJIbHO, HO He BHIIOJIHMMO, €CJM BB UCIIOJb3yeTe
orpaHuYeHMsa B Oaz3oBoy Tabjauue. K coxaJieHUIO, D3TU MCKJIIUYEHUS HeJb3a Oy-—
oeT yBUIETb B IpelcTaBjieHuM. Ecau Bb BHOepUTEe 3TOT NONXOL, BaM 3axo-—

JyeTcd Cco3ImaThb BTOpPOEe IIpencTaBlJiIeHMre, comepxalee TOJIBKO MCKIIIUWEeHMA:

CREATE VIEW Othercities
AS SELECT *
FROM Salespeople
WHERE city NOT IN ('London', 'Rome', 'San Jose',
'Berlin')
WITH CHECK OPTION;

Bel OOJDXHEI BEIOPATH IJiA [Iepelauy I10JIb30BaTeJIAM TOJIBKO NIPMBUIIE T'UIO SE-
LECT B »TOM HOpencTaBJIeHMM, YTOOB OHM MOIJIM BMIOETH MCKJIOUEHHBE CTPOKM,
HO He MOIVIM IIOMellaThb HeOONYyCTMMEHE 3HaueHus city B 0Oas3oByn Tadbiauly.
daKTUUYECKHM, MOJIb30BAaTeNM MOTJM OBl CHejlaTb 3alpoc o0OMUX MNPelCTaBJIEHUM B
OOBEOVMHEHUM U yBUIETb BCe CTPOKM Cpasy.

========= 'HPYI‘ME TUIIH HPMBM_]'[EI‘M]Z ===========

Bel pal3yMeeTcsa XOTUTE 3HATb, KTO Xe MMeeT IIpaBO IIepPBbM CO3HOAaTb Tabjam-—
ny. STa obJjlacTb NPUBMIIEIMM He OTHOCUTCA kK ANSI, HO HEe MOXET UIHOPUPO-—



BaTbCA. Bce crTaHzmapTHele npuemiaeruy ANSI BEITEKAT M3 3TOM [IPUBUIIETUMU;
OPUBUIIETMM CO3ZaTejiel Tabjul, KOTOPEEe MOI'YT IepenaBaThk NPUBUIIEIMM OOB—
exTa. Eciam Bce Baum noJsib3oBaTenu OyOoyT CO3OaBaTk B cucTeMe 6Oas0BHE
TaOJIMLEl C Pa3HBEIMM pa3MepaMM 3TO IIpUBeOeT K M3OBITOYHOCTM B HMX U K He-
sbbeTmBHOCTM CcHCTeMHl. [IpuTarmpamnT K cebe ¥ IOpyIryMe BOIPOCH:

- KT0o mmMeeT nmpaBO M3MEHATH, yIOaJiaTh, MM OI'PAHMUMBATH TaOIMLE?

- IHOJIXHEL JIM IpaBa Co3JaHusa O0a30BHX TabJMl OTJIMUATHLCHA OT I[PaB CO3OaHMS
NpenCcTaBJIeHUN?

- JHojxeH JM OBITH CYIEPIOJIb30BATEJIb — I[I0JIb30BaTeJIb KOTOPBIM OTBedUaeT 3a
nonnepxaHre ©Oasbl DaHHBEIX UM CJEeOOBATEJIbHO MMellMM HamboJjibuue, mianM BCe
NPUBUIIETUM, KOTOPHE HEe NPeNOoCTaBJISITCS MHIOVMBUIYAJBHO?

[Toka ANSI He HOpMHMMAaeT B 3TOM ydacTue, a SQL mcnomp3yeTcsa B pasiInd-
HEIX Cpelax, Me He MOXeM IOaThb OKOHYATEJIbHEI OTBET Ha STM BOMNPOCH. Mbl
npenjaraeM pacCMOTPEeTh 3IeChb KyCOK Hambojiee oOOWUxX BEBOIOB.

[IpyBUIIEIMM KOTOPHE HE ONPenesdlTCHad B TepPMUMHAX CHeLMAaJIbHEX OOBEeKTOB
OAaHHEIX HA3HBAKTCA — [IPUMBUIIETMAMM CUCTEMEH, WM NpabaMy 0Oassl OaHHHX. Ha
0as3MCHOM ypPOBHe, OHM OyOyT BEPOATHO BKJIOUATh B ceb®A IIpaBoO CcO30aBaThb
OOBEKTH NAaHHBIX, BEPOATHO OTAMUYAKIMeCHd OT 0a30BBIX Tabuuil( OOBWHO CO3Ia-—
BaeMEIMM HECKOJIbKMMM I[IOJIb30BATENIAMM ) U NpPencTaBJieHMsa ( OOBYWHO co3mabka-—
eMele OOJIBIIMHCTBOM IIOJb30OBaTesiel) . IlIpuBUIIEerMM CHUCTEMH IOJI8 CO3OaHMUA
NpencTabBJIeHuM, OOJDKHBEI OOINOJIHATH, a He B3aMeHAThb NPUMBUIIEIMM OOBEKTa KO-
Topele ANSI 7TpebyeT OT cCco3OaTelsieM NPenCcTaBJIeHMM ( ONMCAHHEIX PaHee B
5TOM TJyaBe ). KpoMme TOTO, B CUCTeMe JIODOOTO pasMepa Bcerza MMEKTCS He-
KOTOpEE TUIH CYyNEeploJib30BaTeJIeM — II0JIb30BaTeJleM KOTOPhEe aBTOMaTUUYECKU
yMelT OOJIBIIMHCTBO MM BCE NPUMBMUIIEIMM — M KOTOPEIE MOTYT IIepenaTb CBOU
CTaTyC CyNeprnojyib30BaTesd KOMYy-HMOYIOb C IIOMOWBLK MNPUBMUIIETUM WMJIM I'PYIIH
NPUBUIIETUM . AIMMHMCTPATOP Basel HaHHBX, MIM DBA, HABJISeTCsa TEPMMHOM Hau-—
DoJjlee WacTO MCIOJIb3YEMEIM IOJIA TakoT'O CyINepHoJjib30BaTesid, WU IJd [NpUBUIIe-—
TUY KOTOPEIMM OH oOJjamaeT.

TUIIMYHHE IPVBWIETUM CUCTEMEBL

[lpy obumeM Nonoxone MMeeTCsa TpM OaBO0BHIX NIPUBUIIETUM CUCTEMEH:

- CONNECT (lToOKJIOUUTE ) ,
- RESOURCE (Pecypc), u
- DBA (AMMHMCTpaTOop Basz3el JJaHHHX) .

[lpomwe, MOXHO ckazaTb, 4uTo CONNECT cocTouT M3 HpaBa 3aperucTpUpoOBaTh-—
cs ¥ npaka cos3xaBaTh NIPeACTaBJIeHMs M CUHOHMMEL (CM. I'saBy 23), eciau ne-
penanel npusuiierun oowekTa. RESOURCE cocTomMT M3 HnpaBa CO3HaBaTb OasOBHE
Tabauuel. DBA - 5TO npuBmMierud CyIneplojib30BaTesid, Haplas [I0JIb30BaTelIo

BEICOKME IIOJIHOMOUMS B 0Oase maHHeIXx. OOmMH miam 0OoJiee MoJib30oBaTesier ¢ QyHK-—
UyaMy agMMHMCTPpaTopa ©Oasel OaHHBEIX MOXET MMEeTb 3Ty NpMBUIEIMO. HekoTopre
CHUCTEME KpOMe TOI'O MMEKT CINelUMaJIbHOT'O I[IOJIb30BaTelid, MHOI'IAa HAa3EBaeMOI'O
SYSADM wmmm SYS (CucTeMHBN AIMMHMCTPaTOP Baszel IJaHHEIX), KOTOPHIM MMEeeT
HaMBECLIME I[IOJIHOMOUMA; 3TO — ClleuuajibHOe MMA, a He IIPOCTO IIOJIb30BaTellb
co cneumanbHoOV DBA npueuiermer. &aKTUUECKM TOJIBKO OIMH UeJIOBEK MMeeT
OpaBO 3BaperucTpupoBaTbCcsa C uMeHeM SYSADM, 4BJISOIMMCS €TI0 UMIEHTUOMKaTO-—
poM mocTyna. Pasnauume BeCbMa TOHKOE M QYHKLUMOHMPYET IO PasHOMYy B pas-—
JIMYHBIX CcMUcCTeMax. [Jsa Hammx LejeM, Mue OyIeM CChUIATbCS Ha BBICOKOIIPUBUIIE—
TMPOBAHHOTO I[OJIb30OBATEJII, KOTOPEIM pas3pabdaTEBaeT U ynpabjsgeT 6aszoi HaH-
HEIX UMesd MNOJIHOMOUMsA DBA, MNOHMMAasA 4YTO (QaKTMUECKM B3TU IIOJIHOMOUMA — Ta Xe
caMasa npueuiermusa. Komanzma GRANT, B M3MeHEeHHOM QopMe, SBJILETCS HPUTOI-—
HOM IJIS MCIIOJIB30BAHUA C IIPUBMIIETUAMM OOBEKTA KaK M C CUCTEMHEIMU IIPUBU-
JeruaMu. JJjsa Hadaja Iepenada npaB MoxeT OBITh CcOejlaHa C nomoumbio DBA.
Hanpumep, DBA MOXeT NepenaTb NPUBUIIETMIO IOJIS CO30aHMA TaOJIMLEL IOJIb30Ba-—
Tesio Rodriguez crnenymoummM oOpasoM:



GRANT RESOURCE TO Rodriguez;

CO3IAHME ¥ YIAJEHVE IOJIb30BATEJEN

EcTecTBeHHO INOABJISAETCH BOIPOC, OTKyIa BO3bMETCH [OJIb30BaTeJIb C MMe-—
HeM Rodriguez ? Kak omnpezmenuTb ero ID gomnycka ? B OoOJEIIMHCTBE peajms3a-
umii, DBA co3maeT [oJjib30BaTesisd, aBTOMATUUECKM MPEOOCTAaBJIAA eMy IIPUBUIIE-—
o CONNECT. B sTomM ciydae, OOBUHO mobamiferTcsa npenjoxeHme IDENTIFIED

BY, ykasepawuee oapoJb. ( Eciam xe HeT, oNepalMOHHAasd CUCTeMa OOJDKHa OIl—
penejinTs, MOXeTe JIM BB 3apelMCTPpUPOBaATHCHA B 0Oa3e IaHHBIX C IIaHHBIM ID
nocrtyna. ) DBA MOXeT, HalpuMep, BBECTU

GRANT CONNECT TO Thelonius IDENTIFIED BY Redwagon;

YTO HNpMBEINEeT K CO3IaHui [NoJib30BaTesisa, C umMeHeM Thelonius, mact emy
IpaBO PEIMCTPMPOBATHCHA, M Hal3HAUUT eMy Hapojib Redwagon, ¥ BCe 3TO B
OOHOM MPeJIOXEHUM.

Pas Thelonious - yXe ONO3HAHLM I[10JIL30BATEJb, oH miau DBA wMOTyT UC-
IOJIb30BATh BTy Xe KOMaHIy YTOOH M3MEHUTH [IapoJib Redwagon. XoTd »To U
yOoobHO, HO BCe Xe MMEKTCH OI'PaHMYEeHMS M B DTOM NOAXOHe. OTO HEBO3MOX—
HOCTb MMETH I10JIb30BATEJIS KOTOPHEIM He MO OBl 3aperMCTPUPOBATHLCSH, XOTS OBL
BpPEMEeHHO. Ecam BEH XOTUTE 3alpPeTUTb [NO0JIb30BATEJI0 PEeIMCTPUMPOBATBLCS,  BEL
OOJDKHEL MchnoJib30oBaThk mjia REVOKE npuewmieruwo CONNECT, xoropas "ymasnsgetr"
3TOTO IOJIb30BaTelyid. HekoTopre peanmMs3aluyM HDO3BOJIAKTL BaM CO3IXaBaTb U
yIoansaTh I[IOJIb30BaTeJelM, He3aBUCUMMO OT UX NPUBUIIETUN NPU PeTrucTpaluM.
Korpma BEI npepmocrasiigeTre npuemiermio CONNECT nomnp30BATEJO, BB CO3JaeTe
3TOIO MOJIb30BaTelyda. I[lpy 3ToOM WTOOE cOejlaThb 3TO BEl caMmy, OOJIXHBI MMEThb
DBA npuBmiermio. EciaM 3TOT NOJB30BaTejb OyIeT CcO3naBaTbhb 0Oa30Bble TaOJIMLEL
( a He TOJBKO HNpencTaBJIEHUT ), €My HYXHO TakKXe IPeIOoCTaBUThL IPUBUIIETMUIO
RESOURCE. Ho »TO cpasy NOpoxXIaeT IOpyIyo Hpodiemy.

Ecmu BEH cHejlaeTe MNONBTKY ynanuTb npueuieruio CONNECT nosb3oBaTesnd,
KOTOPEIM MMeeT MM CO3IaHele Tabumiipl, KOoMaHIa OyIOeT OTKJIOHeHa, [IOTOMYy UYTO
ee @melcTBMe OCTaBMUT Tabiuuy ©Oe3 BJjalejblla, a 2TO He [I03BOJISeTCH. BH
IOOJDKHEI CHadajla yHaJlMTb BCe TabJMUE CO3IOaHHBE 3TMM II0JIb30BaTeJIeM, IpeX-—
oe ueM ynaauTb ero npusuiermio CONNECT . Eciam aTm TabiamUe He OYyCTHE, TO
BBl BEPOSATHO 3axXOTUTE IepenaTb MX IaHHBEE B IOpyIue TabJjaulb C IOMOUBI KO-
MaHOoelr INSERT, xkoTOpasa MCHOJBb3yeT 3anpoc. BaM He HYXHO yHOaJjlIATb OTIEJIBHO
npueuyermio RESOURSE; nocTaTouHo yrnaJsinTb CONNECT 4uToOB yIOajJlMTh II0JIB30-—
BaTesyig. XOTsS BCe BHIUIE CKa3aHOe — BTO BIOJIHE CTaHOAPTHEIM IOOXOHN K IIPU-—
BUJIETUAM CMUCTEMEl, OH TaKXe MMeeT 3HAauUMTEeJIbHEIE OT'PaHu4YeHud. I[logBUINMCH
aJlbTEePHATUBHEE I[IOIOXOIE, KOTOpPHEe ©Oo0Jiee KOHKPETHO OIpeneJIeHEl M TOUHee
YIPAaBJIAT NPUBUIIETUAMU CUCTEMEH.

STy BEIBOIEI HECKOJIBKO BHIBOIAT HAC 3a Npenejiel craHmapTa SQL xak 3TO

OonpeneJIeHO B HacCTosdAllee BpeMHd, u, B HEKOTOPHIX pealmMs3alusax, MOTYT IIO0JI—
HOCTBIO BBIMTM 3a Openejisl cTaHzmapTa SQL. 3Ty Beu BEepPOSATHO He OynoyT
CJIMIIKOM BaC KacaTbCcH, ecam BEI He DBA wmamM He IIOJb30BATEJIb BECOKOTO

ypOBHA. OOBUYHEE [NOJIB30BATEJM NPOCTO IOOJIKHEL OBITH BHAKOMEIMM C IPUBUIIETM—
AMM CHUCTEMBl B IIPMHLMIIE, CIPAaBJILgSCh CO CBOEM HNOKYMEHTAlUMM TOJIBKO B CJy-—
yae CheuMaJibHBEIX COOODIEeHM’M .

PE3IOME

[lpuBuiierMmM HarwT BaM BO3MOXHOCTL BMIeThb SQL mOoOo HOBEIM yIJIOM 3pPEeHUHA,
xorma SQL BHIOJHSAET IOEeMCTBMA Uepes ClelMaJibHBIX I10JIb30BaTeJIeM B CIelu-—
aJlbHOM cucTeMe 0Oasel ODaHHBEIX. CaMa koMaHza GRANT nocTaToOdUHO HpocTa: C ee
[IOMOIBI, BH [IpemocTabjideTe Te WM MHBE NPUBUIIETUM OOBEeKTa OIHOMY  WMIINU
Doslee nojb30BaTensaM. Ecam BeE npenocrabiseTe npusmuiermio WITH GRANT OP-
TION noJsip30BaTENO, 3TOT I[IOJIb30BATEJIb MOXET B CBOK OdYepenb NIPemoCTaBUTh



3Ty NOPUBUWIIETMIO OPYyI'MM. Tenepb BB [NOHKMMaeTe HaMeKM Ha MCIOJIb30BaHME
OPUBUIIETUIM B NPEACTAaBJIEHUAX — YTOOB yCOBEPIEHCTBOBATH NPUBUIEIUM B Oa-
30BEIX Tabauliax, WM KakK aJIbTEPHATUBE K OTPaHMUEHMAM — M Ha HEKOTOPHE
operMylmecTBa M HEeIOCTaTKM TaKoT'O NOoAXOoHa. IIpMBMIEIMM CUCTEMBI, KOTOPHE
HeOoOXOOMMBI, HO He BXOIAT B o0OJlacTh CcTaHzapTa SQL, obCyxIajuCb B MX Ha-—
ubosiee obuwer dopmMe M NIOBTOMY BH OyIHeTe 3HAKOMUTHLCH C HMMM Ha [NPaKTHUKeE.

TyaBa 23 OpOIOJIXUT OOCyXIeHMe O BEHBOHax B SQL, TakKMX KakK COXpaHeHMe
WM BOCCTAHOBJIEHME M3MEHEeHMUM, CO3IaHMe BalmxX COOCTBEHHBIX MMEeH oJjis Tad-—
JIML, OPpMHaOJIeXallMx IOPpYyIMM JIOOSM, UM OOHMMAaHME UTO NPOMCXOIUT KOTIa pas-—
JIMYHEIE I[IOJIb30BaTEJIM IBITATCHA ofpallaTbCsa K OOHOMYy M TOMYy Xe OOBEeKTY OI—
HOBPEMEHHO.

kkkkhkkkkkkkkkkk*k PABOTA C SQL kkkkhkkkkkkkkkkkk*k

1. IepemanTe Janet npaBO Ha M3MeHEeHMe OLEHKM 3aKas3uuka.

2. IlepemanTe Stephan npaeo nepenaeaTbk IOPYyTMM NOJIb30BaTeJAM [paBoO Oe-
JlaTh 3amnpoce B Tabmmue [lopsanxos.

3. OrHmMmuTe npuBuiermio INSERT ( BCTABKA) B Tabmnuie IllpomaBuoB y Claire m
Yy BCeX IIOJIb30BaTeJIel KOTOPBIM OHa Oblla IpedoCTaBJieHa.

4. IlepenmamnTe Jerry NOpaBO BCTABJIATE MM MOOAMOUUIMPOBATH TabjauLy 3akKa3uu-—
KOB C COXPaHEeHMEM eI'0 BO3MOXHOCTM OLIEHMBATL SBHAUEHMS B IOMalas0oHe OT
100 mo 500.

5. PapeummTe Janet gnmeyaThk 3anpoChH B Tabiuile 3aka3uMKOB, HO 3alpeTure
eMy yMEeHbUIaThb OLIEHKM B TOM Xe Tabimuie 3aKas3uuKOoB.

( Cm. IpunoxeHue A 1Ojig OTBETOB. )

23. TJIOBAJIBHHE ACIEKTH SQL

3TA TJIABA BYIET OBCYXIATBH ACIIEKTH A3HKA SQL KOTOpPBEE MMEIT OTHOIEHME
k Oase JaHHEIX KakK K eOVMHOMYy LIeJIoOMY, BKJIOYAA MCIOJBb30BaHME MHOTOUMUCIIE-—
HBEIX VMMEH IJid OOBEeKTOB INAaHHBIX, pPas3MelleHMe 3alOMMHAEMBIX IaHHEIX, BOCCTa-
HOBJIHME M COXpPaHeHMe Wu3MeHeHMM B 0asze HOaHHEX a TakKxXe KOOPIMHUPOBAHMUE
OOHOBPEMEHHHEIX IEeMCTBMUM MHOT'OUMCJIEHHEIX I[I0JIb30BaTeJIeN. 3ToT MaTepmal
IOacT BaM BO3MOXHOCTB KOHOUI'ypaumumu Baumey ©Oaszbl ITaHHBIX, OTMEHHEl IOEeMCTBUSA
ourbOK, U ONpenejleHud KkakK IeMCTBUSA OHOHOT'O I[IOJIb30BaTesia B 0as3e IOaHHEX
OyoyT BJIMATHL Ha INOEMCTBUSA IPyIT'MX II0JIb30BaTeJIeM.

Kaxneni pa3, KoTZa BH CChJlaeTeChb B KOMaHIe K 0as30BoM Tabiauue WK
OpencTaBJIEHMI0O He ABJIADIMMMCA Ballel COOCTBEHHOCTBHI, Bbl IOJDKHEL yCTaHO-—
BUTb B Hel NpedMukC MMeHM BJaIenbla, Tak 4To OB SQL 3Haja TIoe ee UucC-—
KaTb. Tak kak 3TO CO BPEMEHEM CTAHOBUTCS HEeYyHOOHEM, OOJBUIMHCTBO peaj-—
zauum SQL MO3BOJIAKT BaM CO3IOaBaTb CUMHOHMMEL IOJid Tabiul, ( YTO He SABJISeT-—
ca cranmapToM ANSI ) CHMHOHMM — 3TO ajlbTEPHATUBHOE MMS, HANOIOOUM NIPO3—
BMIWa, g Tabmamuel. Korma BB co3maeTe CUMHOHMM, BE CTAHOBUTECH €TI0 CcobCc-
TBEHHMKOM, TaK UYTO HET HMKaKOM HeODXOOMMOCTM, UTOOB OH IIpellleCTBOBAJL
OIPpYyTOMy IIOJIb30BATEJIBCKOMY MISHTUMOMKATOPY HOOCTyma ( MMeHM IOJIb30BaTess )
Ecim BH MMeeTe IO KpaMHeM Mepe OOHY INPUMBUIIETMIO B OINHOM MM OoJiee
crosibuax TabJMLEl; BE MOXeTe CO3HaThb IJiS HUX CHMHOHUMM. ( HexoTopoe OTHO-
LeHe K DTOMYy MOXET MMEeTh ClIelMalJibHasd NPUBUMIIEIMS OJIS CO3IaHMA CUHOHM—
MOB. )

Adrian mMoxeT cosmaTb CHMHOHMM C mMeHeM Clients, ojsa Tabauusl C MMEeHEeM
Diane.Customers, c¢ nomombio koMaHnel CREATE SYNONYM crenyomyM OBpasoM:

CREATE SYNONYM Clients FOR Diane.Customers;



Tenepb, Adrian MmoxeT mconosb30BaTh Tadbnmuuy c mMmeHeMm Clients B xoMaHZze
TOUHO Tak Xe Kak ee ucnojps3yer Diane.Customers. CuHoHmM Clients - sTO
COBCTBEHHOCTL, MCIOJIb3yeMasa MCKIJIOUMTEJIbHO njg Adrian.

[NEPEVMMEHOBAHME C TEM XE CAMBIM VMEHEM

[Ipedurc (npos3Bulle) IHOJb30BATEN A - 3TO QaKTMUECKM 4YacTb MMEHU JIOOM
TabaMuUEl. Bcaxkuy pas, KOI'Za BHE He yKas3bHBaeTe Balle COOCTBEHHOE MM IIOJIb—
30BATEJIS BMEeCTEe C MMeHeM Baley COOCTBeHHOW TabJiuMiIkH, SQL caM 3anoJjHgeT
IoJia Bac 3TO MecTo. ClemoBaTeJyIbHO, IOBa OIMHAKOBEIX MMEeHM TaOJMLEl HO CBHA-
3aHHBIE C PAa3JIMYHBIMM BJlaOeJlibllaMlM, CTAHOBATCHA He MIOSHTUYHBIMM M CJlegoBa-—
TEJIbHO He IIPUMBOIAT K KakoMy-HMOyInb Oecrnopsanky (o kxparkHelM Mepe B SQL) .
9TO O3HadYaeT YTO OBa IOJIb30BaTesd MOI'YT CO3HaThk IBe I[IOJIHOCTBI HEeCBA-—
3aHHBIEe TaOJIMLE C OOMHAKOBEIMM MMEeHaMM, HO 3TO Takxe OyIeT O3HadaTb, UYTO
OIOVH I[OJIE30BATEJIb MOXET CO3IaTh NpPelCTaBJIeHME OCHOBAHHOE Ha MMEHM OpYy-—
TOT'0O [OJIE30BATENS CTOAUIEM [NOCJEe MMEeHM Tabjauipl. 3TO MHOTZA IOeJjlaeTcs
KOI'Za NpeAcTaBJIeHMe, paccMaTpMBaeTCHd KakK caMa Tabinuia - HalpuMep, eciu
npencrasjeHne npocTto ucnogbsyeT CHECK OPTION kak 3aMeHMTEeJIb OTpaHude-
Hus CHECK B GaszoBoM Tabiuue ( cMmoTpmuTe I'ynapy 22 mijsa nompoBHocTeM ). Be
MOXEeTe TaKXe COs3IaBaThb BallM COOCTBEHHEE CMHOHMUMEBI, MMeHa KOTOPHEX OyIyT
TakyMMM XK€ UTO U I[IepBOHaudaJibHEIE MMeHa Tabjawuy. Hanpumep, Adrian Moxer
onpenenuTs Customers, kak CBOM CMHOHMM mJisg Tabmimusl Diane.Customers :

CREATE SYNONYM Customers FOR Diane.Customers;

C Touku 3peHUsa SQL, Temnepb MMEOTCS IOBa Pa3HBIX MMEHM OIHOM TaOJIMLIEL:
Diane.Customers u Adrian.Customers. OmHAaKoO, KaxIbli M3 3TUX II0JIB30BATE-—
Jle¥ MOXeT CChUIaAThCH kK 3TOM Tabimuie npocTo kak k Customers, SQL kak To-
BOPMJIOCH BHIIE CaM OOOaBUT K HeM HeIoCTaplMe MMeHa I10JIb30BaTeJieM.

OOHO MMA IJIA KAXIOOI'O

Ecnm BB IJIaHMPpyeTe MMeThb Tabaully 3aKas3uMKOB MCIOJb3yeMyl OOJIbUINMM
UMCJIOM IIOJIb30BaTeJiel, Jiydlle BCeT'0 YUTO OBl OHM CCBUIAJIMCH K HEeM C IIOMOUIBIO
OOHOTO M TOTO X& MMEeHM. OTO HacT BaM BO3MOXHOCTB, HAIPUMEP, MCIOIb30-—
BaTb BTO MMS B BalleM BHYTPEeHHeM oOOmeHuM 06e3 orpaHudyeHum. UToOB CO3IaThb
enMHOe UuMS IJid BCeX I[OoJIb30BaTeJiel, Bl CcO3IaeTe oOmMM CUHOHMM. Hanpu-
MEep, €eCM BCe NOJIb30BaTeNM OynoyT BE3BBATH TabIMLy 3aka3uMKOB C MMEeHEM
Customers, BH MOXeTe BBECTU

CREATE PUBLIC SYNONYM Customers FOR Customers;

Mel nNpoHMMaeM, 4YTo Tabiuia 33akaszuMkOB BTO Balla COOCTBEHHOCTHL, [IO3TOMY
HMKAKOT'O IIpedmKCca MMeHM I[IOJIb30BATEJIS B BTOM KOMaHIB He yKaseBaeTcsa. B
OCHOBHOM, OOWMe CMHOHMMBlI CO3IalTCs BJlalesiblaMy OOBEKTOBR WMIM NPUBUIIEIN—
POBAHHEIMM I[OJIb30BaTenaMmy, Tuna DBA. Ilojp30BaTeNlaM KpOMe TOI'O, IOJIKHEI
eme OBITH NPENOCTAaBJIEHH NPUBUIIETMM B Tabjamile 3aKa3uMKOB YUTOOEl OHM MOIJIM
MMEeThL K HeM JocTyn. Jlaxe ecyamM mMMa gBJsgeTcs obmmM, cama Tabnuiia ofmen
He sgBJjsgeTcsa. OOumMe CUMHOHMMEL CTAHOBATCS COOCTBEHHBEIMM C IIOMOIIBI KOMAaHIB
PUBLIC, a He C IIOMOULI MX CO3OaTeJIEN.

YIAJIEHVE CUHOHMMOB



Obuie M OpyTMe CHMHOHMMEBEI MOTYT yHajlaTbCcsa KoMaHzmoy DROP SYNONYM. CuHO-
HYMBl yOAJIAKTCS MX BJlalesibliaMy, KpoMe OOmMX CHMHOHMMOB, KOTOPEE yIOAJISnT-—
Ca COOTBETCTBYNUVMMU NPUBUIIETUPOBAHHBIMM JIMYHOCTAMM, OOBIWHO DBA. UTOOH
yIanmuTh HanpmMep cuHOHMM Clients, koT'a BMEeCTO HETO YXe IMOSABMIICS oBmmi
cuHoHuM Customers, Adrian MoxeT BBeCTU

DROP SYNONYM Clients;

Cama Tabimiua 3akasz3uMKOB, €CTEeCTBEHHO, CTAaHOBUTCA He 20OeKTMBHOM.

KAK BA3RA [AHHHX PACIPEIEJIEHA IJIA TIOJIL30BATEJIEA ?

Tabnmuel 1 Opyrre OOBEeKTHl INAaHHBIX COXPAaHAKNTCS B 0Oase HAaHHBIX M HAXOOAT—
Ca TaM CBSABaHHEIMM C OIpPeleJIEHHEIMM I10JIb30BaTEeJIAMM KOTOPHIE MMM BJIAIEIOT .
B HEKOTOPOM CMEICJIE, BEl MOIJIM OB CKaz3aTb, YTO OHM COXpaHAalTCcsa B " MMeH-
HOM ofJjlacTu mnoJjib3oBarTens ", XOTSA BTO HMKaAK He OoTpaxaeT UX OM3UIeCKOT'O
PacIIOJIOXEeHNA, HO 3aTo, KakK 1 OOJBULIMHCTBO Bemem B  SQL, HaxomaTcda B
CTPOTOM JIOTMYECKOM KOHCTpykuum. O»mHako, Ha caMoM nejie, OOBEKTH INaHHEIX
COXPaHATbHCSE, B OMBMUECKOM CMEBICJIE, U KOJIMYUECTBO IIaMaTM KOTOPOE MOXET
MCIIOJIb30BATHCSA ONpPeIeJIeHHEM OOBEeKTOM MJM I[IOJIb30BaTeJieM, B IOAaHHOE Bpe-—
MS, MMEKT CBOM opene.

B KkOHIle KOHLOB, HMKaKOM KOMIBLITEP He MMeeT INPpSAMOI'0 IOCTylla K 0OecCko-
HEUHOMY UMCJly alllapaTHBIX CPeNCTB ( OUCKY, JIeHTe, WMJIM BHYTPEeHHEeM IaMsa-
TYM) NOJI9 XPaHeHMsa OaHHEX. Kpome Toro, 2b0deKTMBHOCTEL SQL pacuMpUTCa €CJu
JornyeckKas CTPYKTypa HOAaHHHX OyneT oToOpaxXaTbCsa HEKMM QU3MUECKUM CIIOCO-—
OOM HOpM KOTOPOM D3TM KOMAHIBl INOJIydaThb [NPEMMYIECTBO.

B 6osbmmx SQL cucTeMmax, fasa ImaHHEIX OyHmeT pas3lejieHa Ha obJjlacTy, Tak
HaseBaeMele OOJjlacTm Baswel JlaHHBIX MM Pasngeriwl.

970 objacTM coxXpaHsaeMmoM MHOOpMAallMM, KOTOPEHE pasMelleHbl TaK, UYTOOBE MH-—
dbopMaLMsa BHYTPM HUX HaxoOoujlachb OJM3KO IOPYyI K IPpyTy IJIS BBIIOJIHEHUS KO-
MaHI; TO-eCThb NpoI'paMMa He HOOJIKHa MCKAThb I'IOe—-TO Jajleko MHbopMauuio,
CTPYyNIMPOBAHHYID B OIMHOUHOM OOJlacTM OasE HAaHHEX. XOTa ee Qu3uueckue
BOBMOXHOCTM 3aBMCAT OT alllapaTHOI'O OOOpyInOBaHMA, LeJIeCOOOpa3HO UWTOOEH
KOMaHIOa paboTasia B 3TMX oOOJjacTax BHyTpu caMoym SQL. CucTeMsl KOTOPBE MC—
MoJNb3YyIT obJjlacTu Oal3bl OHaHHHIX ( B IJaJibHeMmeM HasbeiBaeMelx — DBS (Data Ba-
se Spaces)), T[O3BOJAKT BaM C NOMOWBK koMaHI SQL obpabaTelBaTb 3TU 0OO—
JacTu Kak OOBEeKTH.

DBS coszpmanTcsa koMaHnmamm CREATE DBSPACE (CO3IATH DBS), ACQUIRE DBSPA-
CE (IIOJIYUUTL DBS) wmnm CREATE TABLESPACE (CO3IATH TABJIMUHYI OBJIACTH), B
3aBUCUMMOCTM OT MCIIOJIb3yeMOoM peanm3aumu. OnHa DBS MoxeT BMelaThb Jioboe
YMCJIO TIOJIb30OBaTeJieV, U OTIEJIbHBEIM II0JIb30BaTEJIb MOXET MMEeTh IOCTYIl K
MHOTMM DBS. [IlpmBuiermsa cos3naBaTb TaOJMIE, XOTA M MOXeT OBITh [epenaHa
1o BcelM 0asy INaHHHEX, YacTo lepellaeTCcsa B KOHKpeTHOM DBS. Mel MOXEeM CO3-—
mate DBS ¢ mmMeHeM Sampletables, cruenmymoumelr KOMaHIOOM:

CREATE DBSPACE Sampletables
( pctindex 10,
pctfree 25);

[TapamMeTp pctindex onpemenseT kKakoM npoueHT DBS moimkeH OBITH OCTaBJIEH,
UTOOE COXPAaHATb B HEeM MHIEKCH Tabnuu. Pctfree - sTo npoueHT DBS xOTO-
PBIM OCTaBJIEH UYTOOEBl IO3BOJIMTH TabiMllaM pPacUMPATb pPasMepsl MX CTPOk ( AL-
TER TABLE MoxeT no6aBJiaAThb CTOJIOLBE MM yBeJMUMBATHL pasMep CTOJOLOB, Ine-

Jlasg KaxXOyln CTPOKY IJIMHHee. OTO - pacCllMpeHMe NaMATM OTBOOMMOM OJIS 3TO-—
ro) . JMenTCa TakXe OpyIMe NapaMeTpPEl KOTOPEE BH TakKXe MOXeTe onpene-
JIATb, ¥ KOTOPBIE MEHAKNTCH OT MNPOIPaMME K IporpaMMe. BOJBMLMHCTBO HNPOI—

PraMM aBTOMaTUUEeCKM GVJIV'I‘ obecrnieurBaTh SBHAUEHUS 10 YMOJIUaHMIO, IIO5TOMY



BEI MOXeTe co3naeaTb DBS He omnpegnensas 3Ty napamMeTprel. DBS mMoxeT mMeThb
WM OIpeleJieHHOe OTPaHMYeHMe pasMepa, WIM el MOXeT OBITh [IO03BOJIEHO pac-—
TV HEOTPaHMUEHHO BMecTe C Tabnuuamm. Ecam DBS coszmanach, [NOJb30BATENAM
IpelOoCTaBJIgTCA IpaBa Co3IaBaTh B HeM OOBEeKTH. BBl MOXeTe HalNpuUMep Ipe-
nocTaBuTh Diane mpaBo coszmaThk Tabiauiy Sampletables ¢ noMmompo Clenyoilen
KOMaHJIEI :

GRANT RESOURCE ON Sampletables TO Diane;

3TO macT BaM BO3MOXHOCTBb 0OoOJiee KOHKPETHO OIpenejyidTb MeCTO XPaHeHUd
IOAaHHBIX . [lepBer DBS Ha3HaudaeMBlM OAaHHOMY I[IOJIB30BATEJIO - OOBIUHO TOT, I'Ie
BCe OOBEKTHEl 3TOTO IIOJIB30BATEJIA CO3OAITCA I[IO0 yMOJYaHuMo. llojb30BaTenu
yMeplMe OOCTYyIl K MHOToumcJieHelM DBS MOTyT onpenenmTshb, Ioe OHM XOT4AT
Pa3MeCTUTh ONpeleJIeHHBM OOBekT. Illpu pas3nesieHuM pamely Oassl  OaHHBEIX Ha
DBSHI, BBl OOJIXHBl MMETbH B BMIY TMIEH Ollepaluli, KOTOpEIE BEl OymeTe YacToO
BBINIOJIHATEL . TabjamUE KOTOPEE, KaK BaM yXe M3BECTHO, OyIOyT dYacTo oObenu-—
HATBCH, WM KOTOPBE MMEKT OIOHY TabJaully CCBUIANIYICS Ha IOPYIyKD BO BHEl-
HEeM KJIoue, IOJIKHE HAaXOOMTLCS BMeCcTe B OIHOV DBS.

Hanpumep, BE MOTJIM OB COOOWMTHL NPM HAalSHAUEHMM TUIIOBEIX TabJjMll, dYTO
Tabnuua llopankoB OynoeT YacTo OOBEAMHSATBHCS C OOHOM MM obeuMM U3 IOBYX
opyrux Tabmaul, , Tak kak Tabsmua [JopAOKOB MCIOJNb3yeT 3HadeHumsa M3 o0bemx
3Tux Tabiauy. IIpM NpouMx PaBHBIX YCJOBUAX, 3TU TpU TabOJaULE OOJDKHEL BXO—
IUTL B Ty Xe camywo objacTtes DBS, Hes3aBMCKUMMO OT TOTO, KTO WMX BJlajgejell.
BozmoxHOe IIPMCyTCTBME OI'PaHMUYEHMA BHEUWHEI'O KJIl4Ya B Ta6nmue HOpHHKOB,
OpoCTO HNpuBeHmeT K 0oJlee CTPOI'OMy COBMECTHOMY MCIIOJIB30BAHMIO OOJIacTU
DBS.

KOTIA CIEJAHHHE M3MEHEHVS
========CTAHOBSITCS] IIOCTOSHHHM) ? =======

BusyasbHO, Ccpenma ©0asel HAaHHEIX, 3TO KapTMHa KOTOpasd INOCTOAHHO OTOOpa-
XaeT OJiA CyWEeCTBYOUMX IIOJIb30BAaTeJIe), I[OCTOSHHO BBOIMMBEIE M M3MeHSIEMBIE
OaHHEIE, HOONyCKad, UYTO eClM CHUCTeMa [IpaBMJIbHO paspaboTaHa, OHa OynmeT
OYHKUMOHMPOBATEL Oe3 cboeB. OOHAKO peajibHO, OJjaromapd 4YeJyIOBeUeCKMM WMIIU
KOMIBIOTEPHEM CcOOAM, OWMOKM BPeMs OT BPEMEHM CJIy4alnTCs, M IIO3TOMYy XOpPO-—
mre KOMIIBIOTEPHEIE TIPOIT'PaMMEI CTaJi IIPVIMEHATH CIIOCOOEI OTMEHEL ﬂeﬁCTBMﬁ
BEI3BABUMX Takue ommbxu. Komanma SQL, koTopasd BO3IEMCTBYET Ha coIepxXa-—
HMe WM CTPYKTYypy Oasbl OAaHHEIX - HalpuMMep KOMaHIa Moamdukaumy DML wmim
xoMaHma DROP TABLE, - He ob6s3aTesibHO OylneT HeoOpaTuMmoOM. BEH MoOXeTe OIl-—
pemesmMTh NOCJIe OKOHYaHMA ee IeMCTBMA, OCTAaHYTCHA JM M3MEHEHUsa CIOeJIaHHHE
IDaHHOM KOMaHIOM MM TPYyNNoy KOMaHI [OCTOSHHEIMM B Oas3E IaHHBEIX, MJIM OHU
OyOoyT MOJIHOCTBI MNPOUTHOPMPOBaHEI. C BTONM LEJbD, KOMaHIE O0OpabaTHBalnTCH
TpynnaMmy, HasbBaeMbMM — TpaH3akuuaMu. TpaH3akKLMsa HadMHaeTCHa BCAKUU
pas, koI'na BH HauMHaeTe ceaHc C SQL. Bce koMaHOH KOTOPHE BEl BBeIeTe
6ynyT YacThid B3TOM TPaH3akumum, IIOKa BBl HEe 3aBepumTe MX BBOIOOM KOMAaHIBL
COMMIT WORK mnm xomManzmel ROLLBACK WORK. COMMIT moxeT cOnejlaTb BCEe M3MEe-
HEeHMA I[IOCTOAHHBEIMM C IOMOWBI TpaH3akumy, a ROLLBACK MOXeT OTKaTUTb MX
OpaTHO MM OTMEHMTHL. HoBasd TpaH3aKUMsa HauMHAETCs [OoCJe KaxXIOOoM KOMaHIEH
COMMIT wmnm ROLLBACK. OSTOT HpolLEeCC M3BECTEH KakK Ouajoroeas obpaboTka
3an0poCcoB MM TpaHs3akuuda. CHMHTakKCKMC, 4YTOOH OCTaBUTL BCE BallM M3MEHEHUHA
[IOCTOAHHEIMM BO BpeMAa permcTpauuy, Wiar BO BpeMmA nocjgenHero COMMIT wmam
ROLLBACK

COMMIT WORK;

CMHTAaKCKUC OTMEHHE M3MEHEeHUS -



ROLLBACK WORK;

B OoJBUIMHCTBE peajmMs3aluy, Bbl MOXETEe YyCTaHOBUTH IIapaMeTp, HashHBaeMbl
AUTOCOMMIT. OH OymeT aBTOMaTHMUYECKM 3allOMMHATL BCe IEMCTBUA KOTOPHE Oy-—
OyT BEIIOJHATBCA. JeMCTBMA KOTOPBEE NPMBENYyT K oumbKe, BCerma OyOyT aB-—
ToMaTHUeCckMu "NpokpydeHb" obpaTHO. EciIM 5TO NpelyCMOTPEHO B Ballell CUC-—
TeMe, IJa QuMKcaluMM BCeX BallMxX NOeMCTBUM, BH MOXeTe MCIOoJb30BaTb 3BTY
BO3MOXHOCTB C IOMOIBI KOMaHOEl TUIIA :

SET AUTOCOMMIT ON;

Bel MOXeTe BEepHYTBCS K OOBUHOM IMAJIOTOBOM 06paboTke 3aNpOCOB C IIO—
MOUILI0 TAaKOM KOMAaHIH :

SET AUTOCOMMIT OFF;

IMeeTca BO3MOXHOCTB ycTaHOBkM AUTOCOMMIT KOTOPYK CHUCTEMAa  BBIIOJIHUT
aBTOMATMUECKM I[pM permcTrpaumMm. ECaM CceaHC [OoJIb30BaTesid 3abepllaeTCcsd
aBapMMHO — HaNpuMep, Opomsomes cOOM CMCTEMBl MJIM BEHEIIOJIHEHA epes3arpyska
noJyib30BaTeENA, - TO Tekyllasgd TpaH3akKLUMS BBIIOJHUT aBTOMATUUECKMM OTKAT
M3MEeHEeHuM. OTO - OIHa M3 IPMUMH, 10 KOTOPOM BBEl MOXETEe YIPaBJIATH BHIIO—
HEeHMEM Ballel OMaJIoToBOY o0D0paboTKM 3alpoCOB, pPa3dejiMB BallM KOMAaHIEL Ha
DoJblIOEe KOJIMUECTBO PAa3JIMUHEIX TpaH3aKuuyi. OOMHOUHAS TpaH3aKUMda He IOJIK-—
Ha coIepXaTb MHOI'O HeCBS3aHHBIX KOMaHZ; GakTMueckM, OHa MOXET COCTOSTHb
13 eIMHCTBEHHOM KOMaHIOH. TpaH3akUMM KOTOPHE BKJIOUAT BCIO I'PYIINYy HECBA—
3aHHEIX M3MEHeHUM He OCTaBJISlT BaM (aKTMUeCKM HMKAKOI'O BHOOPa COXPAaHUTH
WM OTKJIOHUTH LeJyln Ipylily, €CJIM BEl XOTUTE OTMEHMTHL TOJIBKO ONHO OIpe-
IOeJIeHHOEe M3MeHeHMre. XOopouMM OpaBMJIOM KOTOPOMY HAaIOo CJeloBaThb, B3TO IOe-
JlaTh BallM TPaH3aKLUUM COCTOSLMMM M3 OINHOM KOMAaHIBEl MJIM HECKOJIbKUX OJIU3KO
CBSA3aHHBIX KOMaHnI. HamnpuMmep, NOpPenlojiOoXMM BE XOTUTE yIOaJMTh OpomaBla Mo-
tika m=3 Oaspl ODaHHBX. [lpexne, dYeM BH yHaJuTe ero m3 Tabiamus [IpomarBlOB,
BBl CHauajla IOOJIXHBl CHeJlaTh YTO-HMOyIb C €TI0 MNOpAldKaMM M eIl0o 3akKa3uuKa-
MU . ( EcIM MCHOOJB3YKTCHS OI'PaHMUEHMS BHEWHeI'O KJYa, M Balla CcHucTeMa,
crnenysa ANST, OTPaHMUMBAET M3MEHEeHMe POIUTEJIbCKOT'O KJda, Yy Bac He Oy-
oeT BeEOOpa IejlaTh MJIM He JejlaTh S3TOoro. ITO OyIeT CcHeJjlaHO 00sa3aTesIbHO.)

OOHO U3 JIOTMYECKUX PelleHU’M, OyoeT CoCTOATh B TOM, UYTOOE yCTAHOBUTH
nojie snum B ero nopsankax s NULL, B CJIEOCTBMM YeIr'0 HM OIMH IIpoIaBel] He
NOJIyUUT KOMMCCMOHHEIE B BTUX [NOpSOKax, I[IOKa KOMMCCHMOHBIE He OymyT npe-
IOOCTAaBJIEHE 3aKal3umkaM nJjsg Peel. 3aTeM BH MOXETEe YIOAJUThL MX U3 TaAOJIMIEB
[lpomaBLOB:

UPDATE Orders
SET snum = NULL
WHERE snum = 1004;

UPDATE Cudomers
SET snum = 1001
WHERE snum = 1004;

DELETE FROM Salespeople
WHERE snum = 1004;

Eciu y Bac npobjema ¢ yznajeHueMm Motika ( BO3MOXHO MMeeTCHd IOpyIou
BHeLHHMﬁ KJIIOY CCI:IJ'[aIOHH/IﬁCF{ Ha HeTo O KOTOpOM BBl HE 3HAJIM UM He YUYMTHEBAaJIN
), BBl MOTUIM OBl OTMEHMTH BCEe MBMEHEHMS KOTOPBIE BB CHeJjiajiu, OO Tex IIop



noka npobjsiemMa He OyHmeT oOlpelejieHa U pelleHa.

Bojiee TOTrO, 3®TO HOJXKHA OBITH I'pyIla KOMaHI, dYTOOB oOpabaTEIBATH €e Kak
OOMHOUHYI TpaH3akKLUMo. BEl MOXeTe NpelyCMOTPETb 3TO C IIOMOWBI KOMAaHIE
COMMIT, m 3apepumTb ee C nomombin KoMaHnel COMMIT mnam ROLLBACK.

KAK SQL OBHAETCHA CPA3Y CO MHOI'MMM IIOJIB3OBATEJIAMU

SQL uyacToO MCHOJb3YyeTCsa B MHOTOINOJNb30BATENbLCKMX CpelaXx - B cpelax,
TOe Ccpasy MHOTO [OJIb30BaTeJiey MOTYT BHIIOJHATEL OEeMCTBMSA B 0Oasze HOaHHBIX
OOHOBPEMEHHO. JTO CcO3IaeT INOTEeHLUMAaJIbHYID BO3MOXHOCTbH KOHOIMKTA MexXny
Pa3JIMUHBEIMM BBEIIOJIHAEMBEIMM IEeMCTBUAMM. HanopuMmep, NOPEenloiOXMM UTO BEl BbI—
IOJIHAEeTe KOMaHIy B Tabiuue IlIpomaBLoB :

UPDATE Salespeople
SET comm = comm * 2
WHERE sname LIKE 'RS$%';

“ B B9TO Xe BpeMs, Diane BBOIMT TakoM 3Banpoc:

SELECT city, AVG (comm)
FROM Salespeople
GROUP BY city;

MoxeT JM ycCpeIHeHHOe 3HaueHue (AVG) Diane oTa3mMTh WM3MEHEHUS KOTOPHE
BBl IeJjlaeTe B Tabinuue? He BaxHO, OyIeT 3TO CHEJIaHO MJIM HET, a BaXHO UYTO
OBl OBLIM OTPAXEHBl MJIM BCE MJIM HM OJIHO M3 BHAUYEHUM KOMMCCMOHHEIX (comm)
IOJI1S KOTOPBIX BHINOJIHAJIMCE M3MeHeHMs. JloOOY MNPOMEXYTOUHEM pPe3yJbTaT SABJIS-
eTcsa CJIydaMHBM MM HEeNpeACKa3yeMbM, I8 NopaIka B KOTOPOM 3HaueHUS Ob-
JIM M3MeHeHH Qu3ndecku. BreBOIO 3anpoca, He IOOJIXeH OBITh CJy4YaMHEIM M Hel-—
penckasyeMeM. [IOCMOTPMM Ha 2TO C OPYI'OM CTOPOHH. IlpeldrnojioxmM, YTO BH
HaxomouTe oumMOKy M NPOKpydMBaeTe OOpaTHO BCe BallM MOOAMOMKALMM yXe IIOCJe
TOTO, Kkak Diane mosyumyia MX pPes3yJIbTATHL B BUIE BHBOIA. B 2TOM Cjydae
Diane IIOJIYydUT pAan YyCPEeIOHEHEIX 3HAUEHMM OCHOBAHHEBIX Ha TeX M3MEHEeHMIX KO-
TOpPEIE OBLIM I[IO3XEe OTMEHEHH, He 3Has 4YTo ee MHbopMmaumm HeTouHa. Obpadbor-
Ka OIHOBPEMEHHBIX TpaH3akLMKM HaszeBaeTCsd - llapajljlefiM3MOM WM COBIaIeHMU-—
eM, U MMeeT HOMepa BO3MOXHBEIX NpoOJieM KOTOphBEe MOTYT IIPM 5TOM BOSBHUMKATH.
VMenTCsa clenymoume IPUMEPH :

*  Mommdmkaumsa MoOXeT OBITH CcIHejlaHa 0e3 ydeTa Opyror mMomubmkauum. Hanpm-
Mep, OpoXaBel, HOJIKEH CIejlaTh 3alpoc K Tabiulle MHBEeHTapMs3aluM, UYTOOEH
HaWTU OecaTb QpaIMeHTOB NYHKTOB TOPIOBLEB aKUMAMM, U YIOPAIOOYUTH
LeCTb M3 MX OJId 3akal3uuka. llpexle, 4YeM B2TO M3MeHeHMue ObBUJIO CHeJjlaHo,
OIpyTOM IpoHaBell mejlaeT 3alpoc K Tabiuie U yHNopsaoodMBaeT CEeMb M3 TeX
xe (Gpas3MeHTOB OJid CBOero 3akas3uuka. I[IPUMEUAHME: TepmmH "ynopsano-
umuTe", aQHAJIOTMUYeH OobumenpMHATOMy - "3akazaTp", 4WTO B OpuHLUMUIE OoJjee
COOTBETCTBYET JIOT'MKE 3alpoca, IIOTOMYy YTO C TOUKM SBPeHMUd INOoJIb30BaTe-—
Jig, OH MMeHHO "3akaseBaeT" mMHOopmalmio B Oa3e IaHHBEIX, KOTOopasd YIOopSa-—
mouyBaeT 3Ty MHOOpMaLMIO B COOTBeTCTBMM C "3akasoMm".

/I3MeHeHMA B 0Oas3e IOaHHBIX MOTYT OBITH INPOKPYYEeHB OOPaTHO yXe IIOCJe TO-
IO, KaK UX IOeMCTBMA yxXe OBJIM BakKOHYeHB. HanpmMmep ecmnm Bel oTMeHUIN
Bamy oumMOKYy YyXe IOoCJie TOT'O, kak Diane moJjiyumiia CBOM BEHEBOI.

*  OOHO HeVCTBME MOXET BO3INEMCTBOBATH YaCTMUHO Ha PEel3yJabTaT OPYyTOoIo
nevicTBusa. HanpuMmep korzma Diane nojiydaeT CpelHEEe OT SBHAUYEeHUM B TO



BpeMH KAaK BEBEI BHIIIOJIHAETE MOﬂM@MKaHMD OTUX 3HaquMﬁ. Xorsa 2TO He
BCerzma npobjieMaTuUdyHO, B OOJIBIIMHCTBE CJlydaeB IEMCTBME Takoe Xe Kak
ecyau OBl arperaTH OOJIXHEL OBIM OTPasUTh COCTOAHMEe Oazbl OAaHHBIX B IIYHK-—
Te OTHOCUTEJIbHOM CTabuUIIBHOCTK. HanpuMep B PEBUSBMOHHBIX KHUIAX, IOJIK-—
Ha OBITb BOBMOXHOCTB BEPHYTHCHA Hazall M HAUTK DBTO CylleCTByllee ycpel-—
HEeHHOE 13HaueHMe 1Jig Diane B HEKOTOPOV BPEMEHHOM TOUKe, ¥ OCTaBUTHL
ero 6e3 U3MeHeHUM KOTOPBE MOXHO OBLJIO OB CIeJIaHbl HauMHas yXe C 3TOIO
MecTa. 2OT0 OyOeT HeBO3MOXHO CHOeJlaTh, €CIM MOoIMOMKalMsa Obljla BHIIOJIHE-—
Ha BO BpPEMS BHUMCJIIEHUSA QYHKLUM.

*  Tynuk. JBa MIOJb30BaTEJIS MOT'YT IOMNBTATBLCS BHIIOJHUTL NEMCTBUS KOTOPHE
KOHQIUKTYIT IpyI C IpyroM. HamnpmMmep, eciam IOBa [IOJIbE30BATEJNS IIONPOOYy-—
0T M3MEHMTb UM BHaUeHMe BHEUWHEeI'O KJIUa M 3HAaueHMEe POIUTENIbECKOI'O KJIo-—
ya OINHOBPEMEHHO.

VMeeTCcsa MHOI'O CJIOXHEMIIMX ClieHapMeB KOTOpPhEle HYXHO OBJIO OB IOCJIeIOoBa-—
TeJIBHO [NPOCMaTpMBaTh, €Cju OB OIHOBPEMEHHEIE TpaH3aKUuM OBUIM HeylpaBJia-—
emeMM. K cuacTrDO, SQL obecrneumMBaeT BaC CPEeICTBOM yIpaBJIeHMS Hapalje-—
JIM3MOM IOJIS TOYWHOTO yKasaHMda MeCcTa I[OoJIydeHmA pesyiabTarTa. 4dro ANSI yka-
3pIBA€T IOJIA yNpPaBJIEHUS [HapallJleIn3MOM —-3TO YTO BCE OIHOBPEMEHHBEIE KOMAaHIE
OyIOyT BBIIOJIHATBCHA [0 NPMHLMUITY — HM OIHa KOMaHIa He IOJIKHA OBITh BBIOAHA,
Ioka Ipenenyllas He OyImeT 3aBeplleHa (BxkJouasa xoMaHIel COMMIT wmnm ROLL-
BACK ).

Bojiee TOYHO, HYXHO NPOCTO HE IMNO3BOJIUTH Tabjuie OBHThb INOCTYyINHOM Oojiee
yeM IOJI9 OIOHOM TpaH3aKUMM B IOaHHEM MOMEeHT BpeMeHM. OIHaKO B OOJILLIMHCTEBE
CUTyaluulr, HeOOXOOMMOCTL MMeThb 0asy IaHHHX IOCTYINHYI Cpa3y MHOIUM I10JIb-—
30BaTeJNIAM, IIPUMBOAUT K HEKOTOPOMY KOMIIPOMMUCY B YIPaBJIEHUM IapaJulein3—
MOM. HexkoToprle peanmzaumm SQL npenjaranT OOJIB30BATEJNAM BEHOOP, [NO3BOJIAS
VM CaMMM HaxXOIMUTh 3BOJIOTYID CepenrHy MexIy COIJIACOBAaHHOCTBIO IAHHBIX U
OOCTYINHOCTBEI k ©ase IaHHEIX. 3TOT BHEHOOP IOOCTYIEH oJib30BaTejio, DBA, wuim
TOMY ¥ HOPYIT'OMY.

Ha camMoM [mejie OHM OCYWeCTBJIAKNT 3TO ylpabJjieHMe bBHe SQL, maxe eciam u
BOBIENCTBYKT Ha Ipolecc padboTel camom SQL.

MexaHu3M MCHOOJIb3YeMel SQL g ynpaBJIeHMda HapalljleJIM3MOM ollepalui, Ha-
3plBaeTCa — OJIOKMPOBKOM. BJIOKMPOBKM 3aIepXUBAT ONpeneJiIeHHBe oIepaluMu B
fase IOaHHEIX, I[IOKa IOpyIMe Oolepaluuy MM TPpaH3aKLUMM He 3aBeplleHbl. 3alep-
XaHHBIE OIllepalllM BEICTPAMBAIMUTCHA B OUepelnb U BEITIOJIHAKTCA TOJIBKO Ko oa
OJIOKMPOBKA CHATa ( HEKOTOPHE MHCTPYMEHTE OJIOKMPOBOK IAKT BaM BO3MOX-—
HOCTb ykasweaTb NOWAIT, KOoTOopas OymeT OTKJIOHATh KOMAaHIOYy BMECTO TOTO
4TOOE IIOCTaBMTh €€ B ouepelb, II03BOJIAS BaM OeJjlaTh 4YTO-HMOyIOb IOpyroe) .

BJIOKMPOBKM B MHOTI'OIIOJIE30BATEJIbCKMX CHUCTeMax HeoOxommmel. ClienoBaTeslb-—
HO, IOJIXeH OBITb HEKMUM TUII CXEMH OJIOKMPOBKM [0 YMOJIUAHMI, KOTOPBIM MOT
OBl NPMMEHATHCHA KO BCEeM KOMaHIaM B 0Oasze HaHHEIX. Takas cxeMa IO yMoJda-
HMIO, MOXeT OBITh OolpelesyieHa IJigd Bcel 0asel OaHHEIX, MJIM B KadeCcTBe Iapa-
MeTpa B komaHzne CREATE DBSPACE wmnm xoMaHme ALTER DBSPACE, wu TakuMm 00—
pas3soM MCIOJIB30BATh MX IO Pas3HOMy B paszjamuHeix DBS. Kpome TOro, cuCTEeMH
OOBIUHO ODEeCHeuMBaKnTCsa HEKMM TUIIOM OOHApPyXMUTEeJsa 3aBMCaHMA, KOTOPBIL MO-—
XeT OOHAPYXMBATBE CUTyaluM, I'Je OBe ONepauuy MMET OJIOKMPOBKM, OJOKUPY-—
e npyr mpyra. B sToM ciiydae, OIHa M3 KOMaHI OyIoeT NpokpydYeHa obpaT-—
HO ¥ [NOJyuuT CcOpocC OJOKMPOBKM. Tak KakK TEPMMHOJIOTMA M clheluudruka CxeM
OJIOKMPOBOK MEHSITCS OT MNPOTpPaMMbBl K NpOTpaMMme, MBI MOXEM CMOIeJIMPOBATH
HallM PacCyXIeHMS Ha NpuMepe nporpaMMel 0as3bl OaHHEIX DB2 bupmer IBM. IBM -
auiep B 2ToM objacTM (Kak BIPOYUMM M BO MHOIMX IOPYyIHMX ), U IIODTOMY Ta-
Koy nonxon Hambosiee ymobeH. C IOpyTr'olf CTOPOHE, HEKOTOPEHE peayu3aluy MO-—
T'YyT MMETH 3HAUUTEJbHEE pasMuMsa B CHUHTAKCUCE M B QYHKLUMAX, HO B OCHOB-—
HOM MX IOEVCTBUSA HOOJIDKHO OBITH OUEHBb IIOXOXMUMMU.

THUIIE BJIOKMPOBOK

VMeeTca nBa Oa30BHEX TUNa OJIOKUPOBOK:



- pacnpenessgeMmele OJIOKUMPOBKU U
- cHeuMaJibJIbHBIE OJIOKMPOBKMU.

PacnpemensgeMble ( mnay S—-OJIOKMPOBKM ) MOI'YT OBETH YyCTaHOBJIEHE OoJjiee UeM
OINHMMO IIOJIb30BAaTEJIS B INAaHHEM MOMEHT BpeMeHM. OTO IaeT BO3MOXHOCTL JIO-—
oMy UMCJy I[OJIb30BaTeJiel ofpallaTbCsa K IaHHBIM, HO HEe M3MEHATH UX.

CneumanpHele OJOKMPOBKU ( mny X-OJIOKMPOBKM ) He IO3BOJIAIT HUKOMY BO-—

obue, KpoMe BJlamejiblla 3TOoV OJIOKMPOBKM obpaumaTbCcsa K HaHHEM. ClheumajibHEE
OJIOKMPOBKM MCIOJIB3YITCH IOJIZ KOMaHI KOTOPBEE M3MEHSKT COHepXaHMe WU
CTPYKTYPY Tabmauuel. OHM OEMCTBYIT IO KOHLIA TpaH3aKLUM.

Obue OJIOKMPOBKM MCIIOJIB3YITCHA IOJIS 3alpocobB. HaCKOJBKO OHM MNPOIOJIXKM—
TEeJIbHEL 3aBUCUT QakTUUECKM OT YPOBHS M3OJIALUNM.

UTo Takoe YPOBEHb UM3OAAUMM OJIOKMPOBKM? 3ITO — TO, UTO OlIpelesiserT,
CKOJIbKO Tabuuu OymeT OJokMpoBaHo. B DB2, umMeeTcs TpM yPOBHS M30JLLUK,
IOIBa M3 KOTOPBIX MOXHO I[IPMMEHMTE M K paclpelejieHBIM M K CHOelMaJibHBIM OJio-—
KMPOBKaM, a TPeTuM, OTPAHUUYEHHBM, UYTOOE MCIOJIB30BATh 3TU OJOKMPOBKU
COBMECTHO. OHM yHpaBJSTCS KOMaHIaMM I[IOOAHHBIMM M3BHe SQL, TakK 4YTO MEL
MOXeM OOCyXIDaThb He yKasuHBad MX TOUYHOI'O CHMHTaKCcMuca. TOUHHM CUMHTAKCUC
KOMAaHII CBSB3aHHBIX C OJIOKMPOBKAMM pPa3JjIMUeH IJiS Pa3JIMUHEIX peaju3alluil.

Crnemymniee oOOCyXIOEeHME I[OJIE3HO IpexIe BCEero Ha KOHILENTyaJIbHOM YPOBHE.

YpOBEHb M3OJALMM — IIOBTOPHOE UTEHME - TapaHTUPYyeT, YTO BHYTPM IaHHOMU
TPaH3aKUMM, BCEe 3alMCK M3BJIEUEHHHE C IIOMOIBI0 3alIpoOCOB, He MOI'yT OBITbH
u3MeHeHE. [IOCKOJIbKY 3BalMcU MOOUOULMPYEMBe B TpaH3aKUUM SBJISTCS CyOb—
eKTaMM CIelMaJibHOM OJIOKMPOBKM, I[IOKa TpaH3akKlMsa He 3aBeplleHa, OHM He
MOT'YyT OBTB MBMEHEHB B JI0OOM ciydae. C Ipyroy CTOPOHHE IJIS 3alpoCOB,
IIOBTOPHOE 4YTEHME O3HadaeT, YTO BEI MOXETE PpPEelMThb 3apaHee, KakKMe CTPOKU
BBl XOTUTE 3a0JIOKMPOBATH M BEHIIOJHUTHE 3alNpOC KOTOPEM MX BeEOepeT. BeNOJI-
HAdA 3amlpoca, BB TI'apaHTUMPOBAHB, UYTO HMKAKME M3MEHEeHMs He OyInoyT CIeJlaHBL
B B3TUX CTPOKaxX, IO TexX [NOp [OKa BhH He 3aBepumMTe TeKylyld TpaH3aKLMoD.

B ToO BpeMAa KaK INOBTOPHOE UTEHME 3aluiaeT I[10JIb30BaTeid, KOTOprZ 10—
MeCcTuy OJIOKMPOBKY, OHa MOXET B TO Xe& BpPeMs 3HAUMTEJIBHO CHU3UTH NPOMU3—
BOIUTEJIBHOCTE .

YpOBeHb ykazaTeslb CTabMJIIbHOCTM - INpeloxXpPaHsgeT KaxIyl 3alMCb OT MU3Me-
HEeHMM, Ha BpPeMs KoI'Ila OHa UMTaeTCHd MJIM OT UTEeHMSI Ha BPEeMs €€ M3MeHe-
Husa. llocjenHul ciayday ®TO CclelMralibHas OJIOKMPOBKa, UM NPMMEHSeTCHd IoKa
M3MEHEHMEe He 3aBeplleHO MM [I0Ka OHO He OTMEeHeHO( T.e. Ha BpeMsa OoTkKaTa
u3MeHeHuda ). ClenoBaTeJIbHO, KOI'Za BB MOOMOMUMPYyEeTe TIPpylNly 3BalMcel uUcC-—
NOJIb3YNIMX yKaszsaTeJlb CTabMJIIBHOCTM, 3TM 3alucKu OynyT 3abJIOKMPOBAHBEL [10OKa
TPpaHsB3aKUMg He 3aKOHUMTCH, UYTO aHAaJIOTMUYHO IeMCTBUI IPOM3BOIOMMOMY YPOB-—
HEM IIOBTOPHOE UYTEHME. Pasnuunme MEXIOY OJSTVIMM IOIBYMA YPOBHAMM B UX BO3—
OeMICTBUMM Ha 3alpoChkl. B ciyyae ypOBHA yKasaTeJb CTabMIBHOCTM, CTPOKU
TabJIMLEL KOTOPBEIE B IaHHOE BPeMfA He MCIOJb3YKTCH 3alpocoM, MOIyT OBIThb
UB3MeHeHH. TpeTulM YypoOBeHb U30JdAUMM DB2 - 3TO0 ypOBEHbL TOJIBKO UTeHUE.
TonbkO UTeHMe OQukcupyeT QparMeHT IaHHBIX; XOTS Ha CaMOM Iejie OH OJIOKM-—
pyeT BCKO Tabmauuy. CilremoBaTesIbHO, OH HE MOXET MCIOJb30BaThbCHA C KOMaHIa-—
My Momubmkauum. Jioboe comepxaHMe TaOJIMLE Kak eOMHOe lieJioe, B MOMEHT
BEIIIOJIHEHMSA KOMAaHZE, OyZOeT OTpPpaXeHO B BHIBOIEe 3alpoca.

3To He 06A3aTesJIbHO TaK KaK B CJlydae C YyPOBHEM yKasaTeJlb CTabMJIbHOC—
TM. BJOKMPOBKA TOJIBKO UTEHME, TapaHTUPpyeT YUTO Ball BEBOI OyIHeT BHYTPEH-—
He COIJlaCOBaH, €CJM KOHEYHO HeT HeOOXOAOVMMOCTM BO BTOPOM OJIOKMPOBKE, HEe
CBA3BIBaUE) OOJIBUYK YacThb TabOaMLE C YyPOBHEM [OBTOPHOE dYTeHMe. Bioxku-
POBKa TOJIBKO dUTeHMe ymobOHa Torna, KoI'Za BE IejlaeTe OTUYeTH, KOTOPEE
IOOJDKHEL OBITE BHYTPEHHE COIJIACOBAaHHEl, M IIO3BOJIATH HOOCTYIN K OOJBUMHCTBY
WM KO BCEeM CTpokKaM TabJulrel, He CBA3bBasd 0as’3y HOaHHBIX.

IPYTUE CIIOCOBH BJIOKMPOBKIM IAHHEIX

HeKO‘I‘Opre peanin3alury BHEITIOJIHAT 6J'[OKMpOBKy CTPaHMIEL BMECTO 6J'[OKMpOBKM

CTPOKM. 3TO MoxeT ObTb JMOO BO3MOXHOCTIO IJIs BalleT'o ylNpaBJieHMs Jmbo
HEUTO 3aJIOXEHHBM yXe B KOHCTPYKLMIO CHUCTEME.

CrpaHmulla - 5TO OJIOK HaKOIJIeHMsa IaMaATK, OOBYHO paBHEM 1024 6Gant.
CrpaHulla MOXeT COCTOATH M3 OOHOM MM 0OoJjiee CTPOK Tabjamipl, BO3MOXHO

CONPOBOXIAEMEIX MHIEKCaMM UM IOPYI'OM HNepudepuMHOM MHOoOpMalLMeyr, a MOXeT



COCTOSATH Iaxe M3 HECKOJIbKMX CTPOK IOpyToy Tabjauuel. Ecam Bel OJIOKMpyeTe
CTPaHMLUE BMECTO CTPOK, BCE IOaHHEE B 2TUX CTpaHMLax OynyT OJIOKMPOBAHBL
TOYWHO TakKXe KakK M B MHIOMBUIAYAJIbHBEIX CTPOKAaX, COIJIACHO YPOBHAM M30JIALUMU
ONMCAHEIM BHIIE .

OCHOBHBEIM IIPEMMYULIECTBOM TaKOT'O MNOAXOoHa ABJAeTCS 30OeKTUMBHOCTE. Kornma
SQL He crnemuT 3a OJOKMPOBAHHOCTBL U Pas3bJIOKMPOBAHHOCTBI CTPOK MHAOUBULY—
aJlbHO, OH paboraeT OricTpee. C OpyT'OoM CTOPOHH, A3bK SQL ObUl pas3paboTaH
TakKk dYTOOE MakKCUMM3MPOBATH CBOM BO3MOXHOCTM, ¥ IIPOM3BOJIBHO OJIOKMPYyET
CTPOKM KOTOpPEBIE HeoOAa3aTeJIbHO OBUIO OJIOKMPOBATH.

[Ioxoxasd BO3BMOXHOCTL, IOOCTYIHas B HEKOTOPEIX CHCTEMax — 3TO OJOKMPOBKA
obnactem DBS. O6bsiacTtm ©6a3bl OAaHHBIX MMEIT TeHOEeHLUMI0 OBTb OoJiblle UYeM
CTpaHMLa, Takr YTO STOT IIOOXOLO YHOOBJIETBOPAET UM IOOCTOMHCTBY YBUIIMUEHUMA
IPOM3BOOUTEJIBHOCTY UM HEeHOCTaTKy OJIOKMPOBaHMS CTPaHMII.

BoofOmwe TO Jiydlle OTKJKYATh OJIOKMPOBKY HM3KOI'O YyPOBHSA €CJM BaM KaXeTcd
UTO MNOSABMIMCH 3BHAUMTEJIbHBIE NPOoOJieMEl C 30QeKTUMBHOCTHIO.

PE3IOME

Kiouerpre onpenesyieHnd, C KOTOPBIMM BB [TO3HAKOMMIIMCH B 3TOM TJiaBe:

CUHOHVMEHI, Uiy KakK CO3OaBaThb HOBHEE MMeHa IJid OOBEKTOB IOAHHBIX.

ObsacTtm 6asel maHelx (DBS), miIM Kak paclnpelnesyseTcsd OOCTyNHas [NaMAThb B
f0ase IaHHBIX.

* TpaH3akluusg, WMIM Kak COXPaHAaTb MJIM BOCCTAHABJIMBATL U3MeHeHUI B Dasze
IOAHHBIX .

* YnpaBJeHue llapajuienmMsMoM, MM Kak SQL nmpemoxXpaHsaeT OT KOHQIMKTa OI—

HOM KOMAaHIE C IOPYyIOM.

CUHOHMMEI — 3TO OOBEKTH, B TOM CMBICJIE, UTO OHM MMEIT MMeHa M (MHOT'IAa)
BJIaIeJsiblleB, HO €CTEeCTBEHHO OHM He MOTYT CYIEeCTBOBAThHL 0e3 Tabiulb, ube
¥MS OHM 3amemanT. OHM MOTYT OBTbH OOMMMM ¥ CJIEeOOBATEJIBHO IOCTYIIHBEIMU

KaXagoMy KTO uMeeT IOOCTYII K O@%eKTy, MM OHM MOTI'YyT IIPMHAOJIEXaThb Ollpele-—
JIEHHOMY IIOJIb30BaTEJ.

O6stactt DBS wmim mnpocto DBS - 3TO0 nozmpasneJsisl 0asel OaHHBIX, KOTOPHE
pachnpemnesieHsl OJig oJib3oBaTejsiey. CBasaHHBEe TabaMubel, ( HanopuMmMep TaOJIMLEL,
KOTOpEe OYyOYyT YacTO OOBEeIMHATHLCH,) Jydlle XPaHUTb B obweM njasa Hux DBS.

COMMIT m ROLLBACK - »TO KOMAaHOE, MCIOJb3YyEeMBE IJIS BHIIOJIHEHUA M3MEHEe-—
HuM B 0Oas3e JaHHBEIX, B TO BpeMsa KoT'Ia npensnymas koMaHna COMMIT miam KO-
MaHgma ROLLBACK, HauUMHAKT CeaHC M OCTAaBJIAKT M3MEHEeHUda , WM UTHOPUPYIOT
X Kak TpyHIiy.

CpencTBO YnpasjeHue llapajjieM3MOM - OINpelensgeT B KakoM CTeleHU On-
HOBPEMEHHO IMNOHOaHHBEE KOMaHIe OyIOyT MewaTs JOpyr IOpyrly. OHO ABJsAeTCH
analnTrpyeMeM CpeInCTBOM, HaxXog4AmyM KOMIIPOMMC MeXIOYy INPOM3BOOMTEIJIBHOCTEBIO
©asbl OaHHBIX M MBOJSALMEN NEeMCTBYKRIMX KOMAaHII.

khkAkkkhkkAkkkhkkhkkkhkkKh*k PABOTA C SQL khkAkkkhkAkhk Ak khkhk kA kKh Kk

1. CozpaliTe oBjyacTe 0as3H IaHHHX C MMeHeM Myspace koTopas BuuejseT 15

IIPOLIEHTOB CBOEM oBJjlacTu nJjsg MHIeKCOB, U 40 MNPOLEHTOB Ha pacllMpeHMe
CTPOK.

2. Bul nojnyumau npaBo SELECT B Tabnuie IlopsankoB npolaBla Diane. Beemure
KOMaHIy Tak UTOOBl BBl MOTJIM CCBEJIATBCS K »ToM Tabinuie kak k "Orders"

He ucnojyb3ysa muMmsa "Diane" B kxauecTBe npeodukca.

3. Eciau npomzoynmeT cOOM NUTAHUSA, UYTO CJIYUUTCHS C BCEMU MBMEHEHMAMU CIe-
JIQHHEIMM BO BpeMs TeKylleM TpaH3akumm ?

4. Ecny BB He MOXETe BMIETb CTPOKY M3-3a ee OJIOKMPOBKM, KakOM 3TO TUII



OJIOKMPOBKM 2

5. Ecay BH XOTHTE MNOJYyUYMUTH OOmEee, MaKCMMAaJIbHOE, UM YyCPeIHEHOEe SBHaYeHUS
CyMM OpMOOpeTeHUN IJis BCeX NOPSOKOB, UM He XOTUTEe IIPpM 3TOM 3allpellaThb
OIpyTMM IIOJIb30BAaThCsa Tabimuiel, KaKoM ypOBEeHb M30J4UuM OyHeT 3TOoMYy

COOTBETCTBOBATL ?
( CMm. IpunoxeHme A OJs OTBETOB. )

24. KAK JAHHHE SQL COIEPXATCSA B VIIOPAIOYEHHOM BUIE

B OTOM IJIABE, BH Y3HAETE KAK THUIIOBAS SQL BASBA HaHHHX COXpaHAeT caMo-
OPTaHM30BAHHOCTL. He yIOMBUTEJIbBHO, YTO CaMOOPTaHM3O0BAHHOCTL oOecleumpBa-—
eTcsa pesyiauMOHHOM 0a30¥ HOaHHBIX, CO3IaBaeMoM U MNONIEePXMBAEMOM C IIOMOULIO
OpoI'paMMbl. BEI MOxeTe ofpallaTbCda K 3TUM TabjullaM CaMOCTOSATEeJIbHO IJid 10—
JydeHMs MHOoOpMaluuM O OpUBUIIEIMAX, Tabiauiax, MHIOEKCax, M TaK Jajee. 3JTa
TJiaBa NOKaXeT BaM HEKOTOpPHBIE THUIEI COOepXalmecs B Takoy 0a3e HOaHHBIX.

KATAJIOT' CHUCTEMH

UToOB QYHKUMOHMPOBATE kKak SQL ©Gasa IOaHHBEIX, Balla KOMIIBITEPHas CUCTeMa
OOJIXXKHa CJIeIMTh 3a MHOTUVMM Pa3JIMYHBEIMM BEUAMN : TaGJ'H/H_LaMM, npenCTraBJICHUA—
MM, MHIEeKCaMM, CHMHOHMMaMM, NPUMBUIIETMAMM, [IOJIB30BATENAMM, M Tak Iajlee.
VMeoTCcsa pas3JiMyHEE CIOCOOBl ImejlaTbhb 3TO, HO SCHO, 4TO Hambojiee JIOTMYHEIM,
50PEeKTUBHEI, ¥ COIJIACOBAHHEIM CIOCOO JejlaTb BTO B PEJIALMOHHOM cpene
COCTOMT B TOM, UYTOOB COXPaHATH BTy MHbOopMaumio B Tabamuax. 3TO JaerT
BO3BMOXHOCTE KOMIIBIOTEPY pasMellaTh U YOPaBJATb MHOoOpMaLMElM B KOTOPOW OH
HyXIaeTCH, MCIOJIb3Yysa Te Xe CcaMele MNPOLEeIypPEl KOTOPEIE OH MCIOJb3YyeT UYTOOE
pasMemaTs M yOpaBiSaThb IaHHBIMM KOTOPEIE OH XPaHMT IOJg Bac. XOTS 3TO -
BOIPOC KOHKPETHOM NpOoTIpaMMel, a He YacThb cTaHzmapTa ANSI, OOJBUMHCTBO
SQL 6as maHHBIX, MCHOJB3YKT Habop SQL Tabiami XpaHAWLMX CJIYyXeOHYK MHOOP-—
MalUM0 OJIS CBOMX BHYTPEHHUX HOTpebHOoCTeM. 3ITOoT Habop Ha3BBaAeTCHd B pa3-—
JIMYHBEIX NyOIMKALUMAaX Kak — CUMCTEMHEM KaTaJiol', CJIOBapb IaHHBIX, WM IPOCTO
cucTeMHEle Tabnauuel ( TepMuH "cCJoBapb IHaHHHX" MOXeT TakXe OTHOCUTCH K
obmeMy apxXmMBY IOaHHBIX, BKJKOYad MHOOPMALMIO O QOM3MUECKMX NapaMeTpax Oash
IOAaHHEIX KOTOPEIE XpaHATCcsa BHe SQL. CremoBaTesibHO, MMEKTCH NpoTrpaMMel 0as
IOAaHHEIX, KOTOPBE MMET M CUCTEMHHM KaTaJjlol' M CJOoBapb IaHHBIX. )

TabaMUEl CMCTEMHOI'O KaTajior'a — HAIOMMHAT OOBUHEE SQL Tabiamuel: Te Xe
CTPOKM M CTOJIOLE OaHHEIX. HanpuMmep, onHa Tabiamia kKaTajiora OOBUYHO comep-
KUT MHOoOpMaLMO O Tabiamilax CyWeCTByRIMX B 0a3e HOAaHHEIX, IO OINHOM CTPOKe
Ha Kaxnoyio Tabiamuy ©Oasel OaHHEIX; OPpyrasd COOEPXUT MHOOPMALMID O pPa3JIMUHEIX
crosibuax Tabjamul, IO ONOHOM CTPOKe Ha cTojbel, M Tak gajee. Tabamuel Ka-
Tajora CO3HAalTCHd M NPUCBAMBATCS C IIOMOIBI caMo¥ Oasbl OaHHBIX, W MIOESH-—
TUQUUMPYIOTCS C I[IOMOIBI CIelMaJilbHEIX MMeH, Takux HalnpuMmep kKak SYSTEM.
Baza »maHHBIX CcOo3maeT 3TM TabaMuel M MOIMOUUMPYET MX aBTOMaTUUeCKkM; Tab-
JIVILIBI KaTajJjora He MOoTyT OBITH HEIOCPEeIOCTBEHHO IOIOBEPI'HYTHL )Z[eﬁCTBI/HO KO-
MaHIOE MOOUOUKALIN .

Ecim 3TO ciaydmMTCd, 3TO 3HAUUTEJIBHO 3allyTaeT BCK CUCTeMy U chejlaeT ee
HepaboTrocnocobHor. OnHako, B OOJBUKMHCTBE CUCTEM, KaTaJIOT MOXeT OHBTb
3a0polleH I[IoJIb30BaTejyieM. OTO OUeHb I[IOJIE3HO, I[IOTOMYy UYTO STO HaeT BaM
BOBMOXHOCTL Yy3HAaThb KOe—-4uTO O 0Oas3e IaHHEIX, KOTOPYK BH MCHOJb3yeTe. Ko-
He4YHO, BCA MHOoOpMalMsa He BcCerla IOOCTyIHa BCeM IIoJib30oBaTesiaM. [lomobHO
oIpyIuM TabiamiiaM, IOOCTYI K KaTajloT'y OT'paHMUEeH IJig [IoJib30BaTejiel 0es Cco-
OTBETCTBYOIMX NpuBUIIeTruM. Tak kak KaTajioT IPMHAIJIEXUT CaMOM CUCTeMe,
VMeeTCs HeKOTOpas HEeSACHOCTb OTHOCUTEJIBHO TOTO, KTO MMeeT INPUBUIIETUM U
KTO MOXEeT INpenoCTaBMTbB IIPUBUIIETMM B 29TOM KaTaJiore. O@I:;IL_IHO, IIprMBUMIIE '
KaTajiora NpeloCTaBJISET CYIEepIoyib30BaTeNb, HaIpMMEP, aIMUHUCTPATOP CUC-—
TEeMEl, 3apeTrMCTPMPOBAaHBl kak SYSTEM wmnm DBA. Kpome TOTO, HEKOTOPHE IPU-—
BUJIETUNV MOTYT IMNPenOoCTaBJIATBECA II0JIB30BATEJIAM aBTOMATUUYECKU.



TUOVYHHM CUCTEMHHIA KATAJIOT

IaBaliTe pPacCMOTPMM HEKOTOPHE TabJaMLE KOTOPBEE MBI MOTJIM OBl HAWTU B TU-
IIOBOM KaTaJlIoT'e€ CMUCTEMEL:

TabnnLe ConmepxaHue
SYSTEMCATALOG Tabnuuel (Oas0BEE M NPEeNCcTaBJIEHUS)
SYSTEMCOLUMNS Cromnbusl TabJMLbL
SYSTEMTABLES Karamnor Ilpencraesienna B SYSTEMCATALOG
SYSTEMINDEXES VHOexkCel B Tabiaulle
SYSTEMUSERAUTH [lonp30oBaTen Oa3b ODaHHBX
SYSTEMTABAUTH OOBEeKTHEIE NPUBMIIETUM I10JIb30BaTeJIEN
SYSTEMCOLAUTH CToNOLOBEE NPUBUIIETUM I[10JIb30BATEJIEN
SYSTEMSYNONS CMHOHUMMEL OJiS TabJjui

Tenepb, ecnau Hawl DBA NpenocTaBMUT I[OJIb30BaTesio Stephen npaBo mnpocMaT-—
puBaTb SYSTEMCATALOG TakoM KOMaHIOM,

GRANT SELECT ON SYSTEMCATALOG TO Stephen;

TO Stephen cMmoxeT yBMAETH HEKOTOPYI MHOopMaumio o000 Bcex Tabiamuax B Oa-
3e ImaHHEX ( MBI MMeeM 3Iechb oJb30oBaTejssa DBA, nojbsoBaTesnd Chris, Bia-
mesiblla Tpex HallMx TUIOBHX Tadnuil, a Takxe Adrian BJazejsiblia NpencTaBJie-—
Husa Londoncust ).

SELECT tname, owner, numcolumns, type, CO
FROM SYSTEMCATALOG;

SQL Execution Log

\

| SELECT tname, owner, numcolumns, type, CO
| FROM SYSTEMCATALOG;
\
\
\

\
\
\
\
\
tname owner numcolumns type CO \
| mmmmmmmmmmems —memees oo ——mm e
| SYSTEMCATALOG SYSTEM 4 B
| Salespeople Chris 4 B
| Customers Chris 5 B
| Londoncust Adrian 5 \Y Y
| Orders Chris 5 B
\ \
PucyHok 24.1: ComepxanHme Tabmuuel SYSTEMCATALOG
Kax BE MOXeTe BUIETH, KaxIas CTpOKa ONIMCEBAaeT CBOK Tabmiuuy. IllepBemt
crosibell — MMS; BTOPOM — MMS IIOJIb30BaTeJIS KOTOPHM BJAIEET €0; TPpeTuu -
UMCJIO CTOJIOLIOB KOTOPBIE CONEPXUT Tabjmuia; ¥ UEeTBEPTHM — KOI M3 OJIHOTI'O
CUMBOJIA, 370 wnm B ( mnsa 6a3oBoy Tabamuel ) mam V ( OJi8 NpelCcTaBJIeHUS
) . TocnemHui crTosbel mMeeT nyctee (NULL) 3HaueHMs, €CJAM €TI0 THUII He pa-
BeH V; ¥ 2TOT cToJjybell ykasHBaeT, oOllpelelieHa MM HEeT BO3MOXHOCTH IIPO-—

Bepxu. Ob6paTuTe BHMMaHMe uTo SYSTEMCATALOG (CUMCTEMHHN KATAJIOI') npenc-
TaBJIEH KaK OJHa M3 Tabjull B BHIIEyYKa3aHOM CHOMCKe. IIJId NPOCTOTE, MBI MCK-—



JIOUUJIM OCTaJIbHBEIE KaTaJIOT'M CUCTEMHBl M3 BEBOIA. TabsaMuel CUCTEMHOT'O KaTa-—
Jjora OOBRIUHO IokaslmBaklnTcsa B SYSTEMCATALOG.

UCIIOJIb30OBAHUE MPEACTABJIEHNM B TABJIMIIAX KATAJIOT'A

llockoynbky SYSTEMCATALOG - »T0 Tabiauua, BEI MOXETE MCIIOJIB30BaThb €€ B
npencraejieHur. PaKTUUECKM MOXHO CUMTATh, YTO MMEETCHd TaKoe IIpencTaBle-
Hue ¢ wuMeHeM SYSTEMTABLES. Oro npencrasieHue SYSTEMCATALOG comepXuT
TOJIBKO Te TabJiMlbl, KOTOPHE BXOOAT B CHUCTEMHBM KaTaJol'; 2TO OOBUHO Tab-
JMuUEl ©assl OaHHBIX, Tula Tabauusl [IpomaBLOB, KOTOpPBEE NOKazaHe B SYSTEMCA-
TALOG, HO He B SYSTEMTABLES. IaBalTe NOPENIOJIOXMM, UYTO TOJBKO TaOJIMLIEL
KaTajJjiora SBJIATCH CODCTBEHHOCTBI IoJib30BaTesd SYSTEM. Ecniu BEH 3ax0oTm—
Te, BB MOXeTe OIpelesUTh OPpyIroe NpeAcTaBJIeHMe, KOoTopoe OB ClIelMaJibHO
VCKJIOUAJIO TabJauubel KaTajior'a M3 BBBOIA:

CREATE VIEW Datatables
AS SELECT *
FROM SYSTEMCATALOG
WHERE owner < > 'SYSTEM';

PASPEINTL IIOJIB3OBATEJISIM BUIOETH (TOJIBKO) MX COBCTBEHHHE OBBEKTH

KpomMe ToOTO, UMeEOTCS Ipyr'oe MUCIOJIb30BaHME [IpelCcTaBJIeHUM kaTajora.
[IpennoJyioXyM BaM HYXHO YTOOB KaXIBlM IOJIB30BATEJIb OBJI CIOCOOEH CHejlaThb
3anpoc kKaTajora, OJd NOoJIydeHMS MHOOPpMalMM TOJIBKO M3 Tabimul] KOTOPBIMM OH
BJIaIeeT. Iloka 3HaueHue USER, B koMaHzme SQL nocTogHHO nJg ID moctTyna
IOJIb30BATEJNIA BHIOAKIEI'O KOMaHOYy, OHO MOXeT Bcerja ObTb MCIOJbL30BaATHCH,
yTOOH OaBaThb JOCTYII [MOJIE30BATEJIAM TOJIBKO K MX COOCTBEHHBEIM TabjuilaM.

Bel MOXeTe, IJid Hadajla Cco3IaTh CcJenyolee IpeOCcTaBJIeHUE:

CREATE VIEW Owntables
AS SELECT *
FROM SYSTEMCATALOG
WHERE Owner = USER;

Ternepk BE MOXETe INPEeNOoCTaBMUTh BCEM IIOJIB30BaTeJIAM INOCTYIl K 3TOMY Npenc-
TaBJIEHMIO :

GRANT SELECT ON Owntables TO PUBLIC;

Kaxnmenr moJsib30BaTesib Telepb, crnocobeH BeOupaTb (SELECT) TOJNBKO Te CTPO-
ku n3 SYSTEMCATALOG, BJazesiblieM KOTOPHEIX OH CaM ABJIAETCH.

NPEICTABJIEHME SYSTEMCOLUMNS

OnHO HebOoJpwOe nJoOaBJIEHME K BTOMy, MNO3BOJUT KaxXIOMy I[IOJIB30BATEJIO NPOC-—
MaTpueaTh Tabmauuy SYSTEMCOLUMNS njsa CTOJIOLOB M3 €ro  COOCTBEHHBIX Tab-—
guy. CHauyaja, IaBauTe pacCMOTpMM Ty dYacTb Tabjamusl SYSTEMCOLUMNS, koTO-
Pasda OolMcCeIBaeT HallM TUIIOBEIE ’I‘&@J‘IMLU:I( IpyrmMy CcJjioBaMyu, VCKJIOUYVMM CaM Ka-—
Tajgor) :

tname cname datatype cnumber tabowner



Salespeople snum integer 1 Diane
Salespeople sname char 2 Diane
Salespeople city char 3 Diane
Salespeople comm decimal 4 Diane
Customers cnum integer 1 Claire
Customers cname char 2 Claire
Customers city char 3 Claire
Customers rating integer 4 Claire
Customers snum integer 5 Claire
Orders onum integer 1 Diane
Orders odate date 2 Diane
Orders amt decimal 3 Diane
Orders cnum integer 4 Diane
Orders snum integer 5 Diane

Kak BH MOXeTe BUIETb, KaxIas CTpoKa 2ToM¥ TabJMUE IOKa3EBaeT cTojibell
Tabyauuel B ©Oa3e IJaHHBIX. Bce CTOJOLUBE OaHHOM TaOJMUEl NOJDKHEL MMETH Pa3HBE
VMeHa, TakKXe KakK Kaxnas Tabjauia IOJKHA MMEeThb HOAaHHOT'O IIOJIb30BaTEeNsd, U
HakOHell BCe KOMOMHalMM I[I0JIb30BaTejiel, Tabiul, U MMeH CTOJIOLOB IOJIXHEL
pazamMyaTbCcsa MexOy COoODOM.

CremoBaTesyIbHO TabOJaMuHBIe CTOJOIEB: tname ( vma Tabauiwer ), tabowner
(Bnmamenen Tabjauusl ), ¥ cname ( muMsa cTojybua ), BMECTe COCTAaBJIAT IIep-—
BMUHEM KJIOY 5ToM Tabmmuel. Cronben datatype ( Tun HaHHEIX ) T'OBOPUT CaM
3a cebsa. Cronben cnumber ( HOMep cToJiblla ) yKasbEBaeT Ha MECTOIIOJIOXEHUMU
3TOr0 CcToJibla BHYTpM Tabiamubl. g yOPOWEeHMS, Mbl ONYyCTWIIM IIapaMeTph

OJIMHEL CTOJIOLLa, TOYWHOCTM, M Macurada.
Ina cnpaeku, IokKasaHa cTpoka u3 SYSTEMCATALOG koTOpas CChJIaeTCHa K
5TOM Tabjauue:

tname owner numcolumns type CO

SYSTEMCOLUMNS System 8 B

Hexoroprle SQL peanmzauuy, OynyT obecrneurpBaTb Bac OOJBUIMM KOJIMUECTBOM
IOaHHEIX 4YeM [OKazaHO B 2TUX CcToJjiblax, HO IIOKasaHHOe ABJILITCS OCHOBOMU
O JIOOEIM pealm3almi.

IJ1a MIUIoCTpauuy NPoLenyphl NPelJIOXKEHHOM B Haudajle »TOoT'0 pas3leia, uMe-—
eTca cnocoo, [IO3BOJIAKIMY KaxXIOMy I[IOJIb30BATEJI0 BUIOETH MHOoOpMaumio SYS-—
TEMCOLUMNS TOJIBKO IJig HNpMHaOJexXauux emy Tabmmii:

CREATE VIEW Owncolumns
AS SELECT *
FROM SYSTEMCOLUMNS
WHERE tabowner = USER;

GRANT SELECT ON Owncolumns TO PUBLIC;

KOMMEHTAPMI B

========== COIEPXAH/M KATAJIOTA ====—=——====

BonmpumHCTBO Bepcuy SQL, NO3BOJAKT BaM NOMEIATbE KOMMEHTapuy (peMapku)
B ClelMaJibHEE CTOJIOLEl NOSACHeHMM Tabnui KaTrajgoros SYSTEMCATALOG m  SYS-



TEMCOLUMNS, yTO ymoBHO, TakK Kak 3Ty Tabiuusl He BceI'na MOTYT OOBIACHUTH
cBOe comepxaHMe. IJsa NPOCTOTE, Mbl [NOKa MCKJIOYAJM 2TOT CTOJOEel M3 HallMx

WUIJIIOCTPAaLMUM .

MoxHO McCnoJib30BaTh koMaHny COMMENT ON co CTpPOKOM TeKcTa, 4YTOOB IIOSAC-—
HUTBb JIOOYI0 CTPOKY B OIOHOM M3 3TmMx Tabynuu. CocrosgHme - TABLE, g KoOM-—
MeHTUpoBaHmusa B SYSTEMCATALOG, wu Texct - COLUMN, g SYSTEMCOLUMNS.
Hanpumep:

COMMENT ON TABLE Chris.Orders
IS 'Current Customer Orders';

TekcT OymeT nomMeumeH B croJjbel nogcHeHuy SYSTEMCATALOG. OOBUYHO, MaKCU-—

MaJjibHafg IJIMHa TaKMUX INOsACHeHuM - 254 CHUMBOJIOB.
CaM KOMMEHTAapuM, yKa3EBaeTCsa OIS KOHKPETHOM CTPOKM, OHOHAa C tname=0r-
ders, a ogmpyras owner=Chris. Mol yBUIVMM B3TOT KOMMEHTapMM B CTPOKE OJId

Tabsuue [lopankoes B SYSTEMCATALOG:

SELECT tname, remarks
FROM SYSTEMCATALOG
WHERE tname = 'Orders'

AND owner = 'Chris';

Beleon mOJisg 5TOTO 3anpoca MokaskBaeTcsa B PucyHke 24.2.
SYSTEMCOLUMNS paboTaeT TO4YHO Tak xe. CHadaja, Mb CO3JaeM KOMMEHTapuin

COMMENT ON COLUMN Orders.onum
IS 'Order #';

3aTeM BHOMpaeM 3Ty CTpoky mu3 SYSTEMCOLUMNS:

SELECT cnumber, datatype, cname, remarks
FROM SYSTEMCOLUMNS

WHERE tname = 'Orders'
AND tabowner = 'Chris'
AND cname = onum;

BeIBOI IJiS 2TOI'O Balpoca [NoKaskBaeTcsa B PucyHke 24.3.

UTOOB M3MEHUTB KOMMEHTAapMUM, BH MOXEeTEe IPOCTO BBECTM HOBYI KOMAaHIY
COMMENT ON mjsa ToOM Xe CTPOKM. HOBEM KOMMEHTapuM OyHeT 3alMcaH [IOBepx
cTaporo. Ecam BE XOTUTE yHOaJIMTh KOMMEHTAPMUM, HANMUMTE [NOBEPX HEIrO NIyC-—
TOM KOMMEHTapul, NOIODHO CJelyoleMy :

COMMENT ON COLUMN Orders.onum
IS "’.

¥ B3TOT NYyCTOM KOMMEHTAPMUM 3aTpeT IPpeIunylui.

SQL Execution Log
\ \
| SELECT tname, remarks

| FROM SYSTEMCATALOG




WHERE tname

= 'Orders'

\

| AND owner = 'Chris'

|7

\

\ tname remarks

‘ ____________________________________

| Orders Current Customers Orders

PucyHok 24.2: KomeHTapuiyt B SYSTEMCATALOG

SQL Execution Log

\ \
| SELECT cnumber, datatype, cname, remarks
| FROM SYSTEMCOLUMNS
| WHERE tname = 'Orders'
| AND tabowner = 'Chris'
| AND cname = 'onum'
|7 \
\ \
| cnumber datatype cname remarks |
| mmmmmmmmem mmmmmmmem mmmes oo |
\ 1 integer onum Orders #

\

PucyHok 24.3: KomenTapumt B SYSTEMCOLUMNS

31ech MOKaszsaHEl OCTABUMECS M3 BallMX CUCTEMHBIX TabJmil
TUIIOBEIM 3allpOCOM IJIA KaXIoI'o:

ompenejyieHus, C

SYSTEMINDEXES - MHIOEKCAIVA B BA3E IAHHEX

MMmeHa cToybuor B Tabiauie SYSTEMINDEXES u mMxX ONMCaHMa - Cclenylilue :

CTOJIBLIEL OIIMICAHVE

iname VMsa mHIeKca ( MCIOJIb3YyeMOT'O IJis €TI0 MCKJIIIUEeHMUS )

iowner /Msa MOJIb30BATEJIS KOTOPHM CO3IOaJl MHIOEKC

tname VMsa Tab®aMUBEl KOTOpas COIEPXUT MHIEKC

cnumber Homep cromnbua B Tabiauie

tabowner [lonp30BaTENIE KOTOPHEM BJaIeeT Tabiamuiey comepxaleln
VHOEKC

numcolumns UpcJio CTOJIBLOB B MHIEKCE

cposition [losuuMsa Tekymero cTojiflla cpenu Habopa MHIEKCOB

isunique YHukasieH JguM mHimexc ( Y wmam N )

TUNOBOM 3BAINPOC
VHOeKC CuMTaeTCd HEeYHUKAJIbHBEIM, €CJIM OH BHI3HBAET
croJyibue Tabauie 3aKa34uMKOB:

npomaela, B snum



SELECT iname, iowner, tname, cnumber, isunique
FROM SYSTEMINDEXES
WHERE iname = 'salesperson';

BeIBOI IJiS ®TOTO Banpoca IMNoKaszkBaeTCcsa B PucyHke 24.4.

SQL Execution Log

\ \
| SELECT iname, iowner, tname, cnumber, isunique |
| FROM SYSTEMINDEXES

| WHERE iname = 'salespeople'

| \
\ \
\ \

4
iname iowner tname cnumber isunique
| s mmmmmm e e s |
| salesperson Stephan Customers 5 N \

PucyHok 24.4: Crpoka m3 Tabmmusr SYSTEMINDEXES

SYSTEMUSERAUTH - IOJIE30OBATEJILCKUE UV CHUCTEMHHE
[IPYBWUJIETUIM B BAS3E JAHHBX

MMmeHna croybuor njusg SYSTEMUSERAUTH u mMx onmMcaHue, clenymoiee:

CTOJIBLH OIMCAHUE

username Nnentupuxarop ( ID ) mocTyla [OOJb30BaTENd

password [lapoJib MOJIE30BATEJIA BBOIMMBI NPM perucTpalmum

resource I'me nonepszoepaTesic mMeeT npasa RESOURCE

dba I'me moJye30BaTe]Nb MMeeT HOpaBa DBA

Mel OyZeM MCHOOJIB30BATh MNPOCTYK CXEMy CHMCTEMHHX NPUMBMIIEIMM, KOTOpas
npencrasjieHa B I'ynaBe 22, r1nOe ObUIM NPENCTABJIEHH TPM CMCTEMHBEIX NPMBUIIE-
rum - CONNECT ( INOOKJIOUMTE ), RESOURCE ( PECYPCH ) m DBA. Bce nojp30Ba-
Teau nojsiydailnT CONNECT no yMoJuaHMO OPpM permcTpaluy, IO3TOMYy OH He ONNM-
caH B Tabiamle BbIIe. BO3MOXHEBIE COCTOSHUA CTOJNOLOB resource m dba MoTyT
BeiTe - Y ( Ha, HnoJgb30BaTesib MMeeT npuBuieruu) wmuam - No (HeT, nomnbzoBa-

TeJlb He UMeeT IIPpMBUIIETMI) .

[Maponm (password) IOOCTYNHE TOJIBKO BBEICOKO NPMBMUIIEIMPOBAHHBIM [1OJIE30Ba-—
TeJAM, eCJIM OHM cymecTeyoT. CrlenoBaTeJIbHO 3aNpoC 3TOM TabJaMLEl MOXHO
BOOOIEe IejlaThb TOJIbKO OJA MHOOPMalUUM OTHOCUTEJIBHO MNPUBUIIETMM CUMCTEMEl U
IoJib30BaTeJIeN .

TUIIOBOM SBAIIPOC UTOGH HaMTM BCEX IIOJIL30BATEJIeM KOTOPEE MMEKOT IPMBUIIE—
o RESOURCE, u yBuImeThb Kakue U3 HuX - DBA, BB MOXeTe BBECTU CJlenywlee
yCJIOBHUE &

SELECT username, dba
FROM SYSTEMUSERAUTH
WHERE resource = 'Y';

BelBOn IJIS ®TOTO 3anpoca [okassBaeTcsa B Pucynke 24.5.



SYSTEMTABAUTH - IIPUBWJIETVM OBBEKTA
KOTOPHE HE OIIPEIEJIAIOT CTOJIBLEL

30echb MOKasaHH MMeHa CToJbuoB B Tabmauie SYSTEMTABAUTH m mMxX onomcaHMe:

COLUMN OIMCAHUE
username [Ionp30BaTEJIE KOTOPHM MMeEeT NPUBUIETUM
grantor [lonp30BaTENIE KOTOPHM IEepelaeT NPUBUIIETUM

10 VIMEHM IIOJIBb30BAaTeEeJIda
tname ViMa Tabauuiel B KOTOPOM CYMECTBYIOT NPUBUIEIUM
owner Brnamesien tname
selauth ViMeeT M NoJib30BaTesb NpuBuierumio SELECT
insauth VMeeT sm nojsib3oBaTenb nOpueuiermio INSERT
delauth ViMeeT 5M HOJb30BaTEeNb HNpuBUIeruio DELETE

BosBMOXHEIE BHAUEHMS IJIS KaXIOM M3 IIEePEeUMCIIEHHHX IpMBUIIEeTUM oObeKTa (

VMeHa CTOJIOLOB KOTOPEIX OKOHUMBaKwTCA Ha auth ) - Y, N, m G. G yka3vBaeT
YUTO IOJIb30BATEJIE MMEEeT IPUBUIIETHMI0O C BO3MOXHOCTLIO Iepelauyu NPUBUIIETUN.
B xaxIol CTpoKe, IO KpaMHEeM Mepe OIOMH U3 3TUX CTOJIOLOB HOOJIKEH MMETH

cocTogHMe oTaMuHoe OT N (mDpyIMMM CJIOBaMM, MUMETH XOTb KaKyl—TO NPUBUIIE-—
U ) .

SQL Execution Log

SELECT username, dba
FROM SYSTEMUSERAUTH

\
\
\
WHERE resource = 'Y'
4 ‘
\
username dba \
| mmmmmmmmms —eees |
Diane N
i \
\

PucyHok 24 .5: Ilosb30BaTeNM KOTOPHE MMeT npuBuiernio RESOURCE

[lepBEIEe uYeTHPEe CTOJNOLA 3TOM TabOJAMLEL COCTABJIAT IIEPBMYHEI KJO4Y. OTO
O3HadaeT dYTO KkaxIdas koMOmMHauMa M3 tname, BJalesel-NOJb30BaTesb ( He
3abyIbTe, UYWTO OBE paszjiMuHble TaOJMLE C pPas3JIMYHEIMM BJalejblaMy MOTYT
VMEeTb OIHO M TOXe MMA ), I[IOJIb30BaTeJb M II0JIb30BATEJIb lepenanmmi npaiBa (
TapaHTop ), IHOOJXHa OBITb YHMKaJIbHOM. Kaxias cTpoka 3ToM TabJauusl colep-—
XNUT BCe NPpMBMUIIETMM ( KOTOPEE He ABJIANTCS ONpPeneJIeHHBM CTOJNOLOoOM ), IIpe-
IOOCTaBJIAITCA OIHMM OINpeleJIeHHBM II0JIb30BaTejIeM IPpyToMy ONpelelJIeHHOMY
IOJIB30BATEJNII0O B KOHKpeTHOM obOwbekTe. UPDATE m REFERENCES, gaBngoTcsa nOpu-

BUJIETMAMM, KOTOPHE MOTYT OBTH ONPEeHEeJIEHHBIMM CTOJIOLLaMM, M HaxXOOUTLCS B
PasIMuHBIX Tabiuiax KaTajora. EcCiaM Nojib30BaTelsb IIOJlydaeT MNPUBUIIETUM B
Tabauie oT 6OoJiee YeM OOHOTO MOJIb30BAaTesId, TakyMe NPUMBUIIETUM MOTYT OBITh

OTIHEeJIbHEIMM CTPOKaMM CO3IOAaHHEIMM B 3TOM Tabiuie. 3TO HeoOXOOMMO IJid Kac-—
KaIOHOT'O OTCJIeXMBAHMSA IIPM BE3OBE IIPUBUIIETUN.



TUIIOBOM SBAIIPOC. UTOBEI HAMTM BCE npueenieruy SELECT, INSERT, m DELETE,
koToprle Adrian npenocTaBJISET I[IOJIE30BATEJNISAM B Tadiuie 3akKasuMKOB, BEI
MOXeTe BBECTM cJjienyoiee ( BHBOJI INOKas3aH B PucyHke 24.6 ):

SELECT username, selauth, insauth, delauth
FROM SYSTEMTABAUTH
WHERE grantor = 'Adrian'
ANDtname = 'Customers';

SQL Execution Log

SELECT username, selauth, insauth, delauth
FROM SYSTEMTABAUTH

\ \
\ \
\ \
| WHERE grantor = 'Adrian'
| AND tname = 'Customers'
[ \
\ \
\ username selauth insauth delauth
| - - = == - \

Claire G Y N

Norman Y Y Y

\

PucyHok 24. 6: [oJb30BaTeNM IIOJIy4YMBIIME NPUBUIETMM OT Adrian

Brmie nokaszaHo, 4uTO Adrian npemoctaemy Claire npusunermum INSERT m SE-
LECT B Tabiuie 3akKasdMKOB, Io3IHEeEe NPelOoCTaBMB €M IpaBa Ha lepenaudy
npusuyierum. llonp3oBaTesio Norman, OH INpenocTaBwuil npmuBeyermum SELECT, IN-
SERT, wu DELETE, HO He »aJjl BO3MOXHOCTH Iepelauy NPUBMIIETUM HM B OINHOM
13 Hux. Ecnu Claire mmena npuBujerumio DELETE B Tabnuie 3aka3uMKOB OT
KaKOT'0O—TO IPYyIOI'O MCTOYHMKA, B 3TOM 3alNpoce 3TO IOKA3aHO He Oyner.

SYSTEMCOLAUTH

CTOJIBLIH OIIMCAHVE

username [Ionp30BaTEJNE KOTOPHM MMEEeT MNPUBUIETIUN

grantor llonb30BaTEJNIE KOTOPHM MNPeloCTaBJigeT IPMBUIIEIUU
IOPYyTOMYy I10JIb30BaTEJI0

tname VMg TabamMuUEl B KOTOPOM CYULECTBYT NPUBUIIEIUN

cname VMa crTosbua B KOTOPOM CYMECTBYIOT NPUBUIETUM

owner Bnamesien tname

updauth ViMeeT s nosnp3oBaTenb npuemiaeruio UPDATE B sTOM
crosbue

refauth VMeeT mm nonb30BaTelNb npuBuiermio REFERENCES B

3TOM CTOJOIE

Cronburr updauth m refauth moryr O6wmTe B cocTogHuM Y, N, munm G; HO He
MOTYT OBITE OIOHOBPEMEHHO B COCTOSHMM N IJig OIHOM M TOM Xe& CTPOKM. ITO -
IepBEHE OATh CTOJOLOB TabOJaMLE, KOTOPHE HE COCTABJANT NEPBUUHBM KJIOU. OH
oTnuyaeTcsa oT nepBuuUHOro kiwoua SYSTEMTABAUTH B KOTOPOM COIEPXUTCH IIOJIE
cname, yKa3bBawllee Ha OlIpeneJieHHBM cToJbell obcyxInaeMoM TabuLbl OJIS KO-
TOPOV MNPMMEHSTCS oInHa wuIu obe npuBmiaerun. OTIeslbHasS CTpPOkKa B DTOM
Tabiulle MOXeT CyWeCTBOBAThH IJIS KaxXIor'o cToJiflla B JIoOOM IaHHOM  TaOJMLE
B KOTOPOM OHOHOMY TIIOJIB30BATEJI0 IepenalTcsa IPeBUJIETUM ONPeleJIeHHOTO
cToJyifla C IIOMOUIBI APYyT'OT'O IIOoJib30oBaTesda. Kak m B ciyuyae ¢ SYSTEMTABAUTH



Ta Xe NpuBuierud MoOXeT ObBITh ONMCaHa B OoJjiee dueM OIOHOM CTPpOKe 3TOM Tab-
JIMUBL €CJIM OHa Obljla HepenaHa Oojiee YeM OIHMM IIOJIb30BaTeJIEM.

TUIIOBOM 3BAIIPOC. UTOBH BBEIACHUTH, B KakMx cToJyiblax KakouW TabJmMiLsl BEH
uMeeTe npmBmiaermo REFERENCES, BBl MOXETe BBECTM CJelylMi 3anpoc ( BBI-
BOI IOKa3kBaeTcsa B PucyHke 24.7 )

SELECT owner, tname, cname
FROM SYSTEMCOLAUTH
WHERE refauth IN ('Y', 'G'")
AND username = USER
ORDER BY 1, 2;

KOTOPHM IIOKABHBaET, UYTO 2TU IOBe TabJMlb, KOTOPHE MMET Pas3JIMUHEIX BJla-—
oesiblleB, HO OINMHAKOBEE MMsS, B IOeMCTBUTEJILHOCTM, COBEPUEHHO pa3Hble Tab-
JULE ( T.e. 3TO He KakK IBa CUMHOHMMA OJId OIHOM TabOJMLBl ) .

SQL Execution Log

SELECT OWNER, TNAME, CNAME
FROM SYSTEMCOLAUTH

WHERE refaulth IN ('Y' , 'G' )
AND username = USER

ORDER BY 1, 2

owner tname cname
‘ _____________________________
\ Diane Customers cnum
| Diane Salespeople sname
| Diane Salespeople sname
| Gillan Customers cnum

PucyHokx 24. 7: Cron®upl B IIOJIb30BaTE]b MMeeT npuBuieruio INSERT

SYSTEMSYNONS - CUMHOHVME JJIA TABJINI
B BA3E JIAHHEX

5TO0 - UMMeHa CTOJIOLOB B Tabmmiue SYSTEMSYNONS m mMxX onomcaHue:

CTOJIBEL OIIMCAHVE

synonym VMg CHMHOHMMA

synowner I[lonv30BaTENDb, KOTopHﬁ ABJIAETCH BJlageJiblieM
cuHOHMMAa ( MoxeT OwTb PUBLIC (OBLMN))

tname VMss TabJMUBEl MCIOJIbE3YEeMOM BJlaleliblieM

tabowner VMs [OJIE30OBATEJIS KOTOPHM HABJISEeTCH BJlaleliblieM
TaOJIMLIE

TUIIOBOM 3AINPOC. IIpenmosoxmM, uro Adrian mMmeer cuHoHuM Clients mms
TabaMUE 3aKasuMKOB IpMHamiexaumel Diane, ¥ UTO mMMeeTcs OOWMI CHMHOHUM
Customers nnsa sToM Xe Tabmauuel. Bel OmejlaeTe 3anpoc TabOaMLBE OJIS BCEX CU-—
HOHMMOB B Tabnmuile 3akas3uMkoB ( BHBOI NOKas3kBaeTcsa B PucyHke 24.8 ):



SELECT *
FROM SYSTEMSYNONS
WHERE tname = 'Customers'

SQL Execution Log

\ \
| SELECT * \
| FROM SYSTEMSYNONS
| WHERE tname = 'Customers'
| \
\ \
| synonym synowner tname tabowner \
| mmmmmmmmmms mmmmmmmome oo oo |
Clients Adrian Customers Diane \
Customers PUBLIC Customers Diane \
\

PucyHok 24.8: CUMHOHMMHE IJiS TabOJauiIbE 3akKa3uMKOB

KoHeuHO, BBl MOXEeTe BHIIOJHATL OoJjiee CJIOXHEE 3alpOCE B CHMCTEMHOM KaTa-
Jore. OObeIMHeHMS, HAIPUMEP, MOT'YT OBITH OUeHb YHOOHE. JTa KOMaHIa I[103—
BOJIMT BaM yBUIOETb CTOJOUB Tabiauil M OasO0BEE MHIEKCH YCTAaHOBJIEHBIE IJII
Kaxnoro, ( BHIBOI IOKa3kBaeTcsa B PucyHke 24.9 ):

SELECT a.tname, a.cname, iname, cposition
FROM SYSTEMCOLUMNS a, SYSTEMINDEXES b
WHERE a.tabowner b. tabowner

AND a.tname = b.tname
AND a.cnumber b.cnumber
ORDER BY 3 DESC,

N
~.

OHa mnokaseBaeT IOBa MHIEKCa, OOMH OJg Tabauis 3aka3uuMKOB UM OOMH  IJIg
Tabauuel [lpomaBLoB. [loCJemHMM M3 HMX — D3TO OIOHOCTOJIOLIOBEIM MHIEKC C MMe-—
HeM salesno B MoJjie snum; OH OBl IIOMEUIEH IIEePBHM M3-3a COPTUPOBKMU II0O
yOrBaHMiO ( B oOpaTHOM alldaBMUTHOM IIOopsalke ) B cTosibue iname. OpyT'OoM MH-—
mexc, custsale, mcnoyapsyeTcd NpolaBllaMy UYTOOB OTEHICKMBATBH CBOMX 3aKas-—
uykoB. OH OCHOBBIBAETCS Ha KOMOMHaLMM [IOJIEM SNum M Chum BHYTPM TaOJMLIEL
3axKal’3uMKOB, C I[IOJIEM SNUM IPMXOIAUMM B MHIEKCE IIePBHM, Kak 3TO M IIoKa-
3aHO C IOMOIBI I[OJIg cposition.

SQL Execution Log

SELECT a.tname, a.cname, iname, cposition
FROM SYSTEMCOLUMNS a, SYSTEMINDEXES b
WHERE a.tabowner = b.tabowner

AND a.tname = b.tname

AND a.cnumber = b.cnumber

ORDER BY 3 DESC, 2;

tname cname iname cposition

Salespeople sname salesno 1



| Customers cnum custsale 2
| Customers snum custsale 1

PrucyHok 24.9 CTonbLUE M UX MHIOEKCH

[Iom3amnpoCH Takxe MOTYyT OBTH MCIOJb30BaHE. JMeeTcs cnocod yBUIETH
IOaHHEle CTOJIOLla TOJIBKO IJid CTOJOLOB M3 Tabjul, KaTajora:

SELECT *
FROM SYSTEMCOLUMNS
WHERE tname IN
( SELECT tname
FROM SYSTEMCATALOG) ;

g IIPOCTOTEI, MBI He OyIeM IOKa3bBaThb BEIBOI 3TOM KOMaHmIeI, KOTOpad
cocroutT nus3 OOHOT'O BXOIa IJid KaxXOoro cTojiblla Kaxnooum TabJjMubl KaTajiora.
Bel MOTJIM OBl IIOMECTUTH 3TOT 3alpoc B NpencTaBJIeHME, Ha3epaeB €ro, Hallpu-

Mep, SYSTEMTABCOLS, nmnsa npencrabjeHuda SYSTEMTABLES.

PE3IOME

Urak, cucrteMa SQL wmcnosb3yeT Habop Tabmsul, HAa3BIBAEMHBM CUTEMHEM KaTa-—
JIOTOM B CTPYkKType 0as3bl OaHHBIX. OJOTKM TabJMLE MOT'yT 3alpallMBaTbCa HO MO-—
oubmumuporaTbCcsa. KpoMe TOro, BH MOXeTe HODABJIATH KOMMEHTAPMUM CTOJIOLIOB B
( n yonanare ux mu3) Tabmuuer SYSTEMCATALOG m SYSTEMCOLUMNS.

Co3maHmMe NpelCTaBJIeHMM B 5STUX Tabauiax - IIPeBOCXONHBM CIOCODO TOUYHO
onpenesiMTh, Kakasd [NOoJib30BaTeJibCcKas MHOoOpMalLMsa MOXeT OBETb INOCTYIIHOM.

Tenepb, KOT'Za BH y3HaAJM O KaTajior'e, BH 3aBepumiM Balle obydeHue SQL B

IO1aJIoTOBOM pexuMe. Cremywomasd IJlaBa 3TOM KHUIM pacckaxeT BaM Kak SQL
VCIOJIb3YyeTCHa B MNpOoIpaMMax KOTOPEIE HANMCAaHB [NpexXIe BCero Ha OPYyI'MX HA3b-
KaxX HO KOTOPBIE CIOCOOHBE M3BJIeUb IIOJIB3Y M3 BO3MOXHOCTenm SQL, B3aMO—

OEeVICTBYys C ero Tabnuuamy Oaz3bl OaHHBIX .

khkkkkhkkkkhkkhkkkhkkk Kk PABOTA C SQL khkkkkhkkkkhkkhkkkhkkk Kk

1. CpmemnanTe 3amnpocC KaTajiora 4uToOBl BEIBECTM, IJIS KaxIoM TabJMLE MMellel
OoJjiee yeM uYeTepe cToOJIOLa, MMA Tabjauie, MMA Bjlanesella, a TaKXxe MMA
CTOJIOLIOB M TMII HOAHHEIX B3TUX CTOJIOIOB.

2. CpejaliTe 3anpocC KaTajiora 4YTOOH BEISCHUTL, CKOJIBKO CMHOHMMOB CylEeCT-—
ByeT IJig Kaxnmou Tabjauusl B Oase OaHHEIX. He 3abyiabTe, YTO OOMH U TOT
Xe CUHOHMM IpMHAaIJIeXalyM OBYM Pa3JIMUHEIM II10JIb30BaTeJIIM — 2TO0 OGakTu-—

YeCKM IOBa pPasHBIX CHMHOHMMA.

3. BHIICHUTE CKOJIBKO TabJMl, VMMET MHIEKCH B 0Oojiee UeM MNATbIECATU [IPO-—
LIEHTOB MX CTOJIOLIOB.

( Cm. IIpuioxeHue A 1OJjid OTBETOB. )

25. VCIIOJIb30OBAHME SQL C IPYI'MM S3HKOM
( BJIOXEHHBDL SQL )



B S5TOW TJIABE BH Y3HAETE KAK SQL VCIOJB3YETCS mia pacuMpeHMsa OpoTpamM
HAIMCAaHHEIX Ha OPpyI'MX A3bKax. XOTHA HENPOLEeOypPHOCThb A3eKa SQL mejaeT ero

OUeHb MOIIHEIM, B TO Xe BpeMsa 5TO HakJjamslBaeT Ha Hero OO0Jblloe UMCJIO OT-—
paHuuyeHMy. UTOOH NPeOonoJieTh 3TU OTPaHUUYEHMS, BB MOXeTe BkJo0UaTh SQL B
OpoTrpaMMEl HalMCaHHBIE Ha TOM MJIM IPYyT'OM MNPOLEOYPHOM SA3bIKe ( MMekllleM OIl—
PeneJIeHHBM aJjiToOPUTM) . JJig HalMxX [IPYMEPOB, MBI BEIOpasm llackajb, cUumMTas
YTO BTOT A3BIK HaubOoJiee MNPOCT B MNOHMMaHMM IOJIS HauMHAKUMX, M ele IOTOMY,
urTo Ilackajib — OIMH M3 SA3BEIKOB IJId KOTOPEX ANSI wuMeeT [DOJYyOoO®MLIMAJIbHBIN
CTaHIOapT.

UTO TAKOE - BJIOXEHME SQL

UToOBl BJIOXMTH SQL B IOpyroM HA3HK, BBl OOJDKHEI MCIIOJIB30BATEHL I[IaKeT NIpoIr-—
paMM KOTOpEM Obl OoDecneumpBall MNONOEPXKY BJOXeHMsa SQL B 2TOT A3BIK U KO-
HEeUHO Xe, MNONIOepXKy CcaMoI'0 g3bKa. ECTeCTBEHHO, BB HOJIXHBE OBTH 3BHAKOMEL
C 43BIKOM KOTOPEIM BH MCIIOJIbE3yeTe. IJIaBHEM oOpasoM, BH OyIeTe MCIIOJNb30-—
BaTh KOMaHIE SQL nyig paboTel B Tabamiax Oas3bsl ODaHHBIX, [Iepenmadr pe3yJbTa-
TOB BHIBOIIa B MNPOTIpPaMMy M IIOJIydeHME BBOIA M3 NPOTPaMMbl B KOTOPYH OHU
BKJIAIBEIBAITCSA, OOOOULEHHO CCBUIASCH K IJIAaBHOM MNporpaMmMme ( KoTopas MOXeT
WM HEe MOXET MNIPUMHMMATL MX M3 IMajiora UM IIOCHEJIaTh oO0paTHO B  OMaJiol
IOJIb30BAaTENIS UM HNPOTPaMMBL ) .

3AUYEM BKJIAODEBATE SQL?

XoTa M MBI IHOTPATUIIM HEKOTOPpOe BpeMs Ha TO YUTOOB IIOKa3aThb YTO yMeeT

nenaTe SQL , HO eCJM BH — ONBITHBI HNPOTPaMMMUCT, BEl BEPOATHO OTMETWMJIM,
4TO CcaM IO cebe, OH He OUYeHb I[OJIe3eH IPpM HalucaHum nporpamm. Camoe
OYeBMIHOE OI'PaHUUEeHMe — 3TO TO, YTO B TO BpeMa Kak SQL MOXeT cpas3y BH-
IOJIHUTE MNaKeT KOMAaHIB, MHTEPAKTMBHBEIM SQL B OCHOBHOM BEHIOJIHAET IO OIOHOM
KOMaHIe B KaxXIbll MOMEHT BpeMeHM. TUIE JIOTMYEeCKMX KOHCTPYKLMM TuUIla

if ... then ( "ecom ... TO" ),

for ... do ( "mys ... BRIOOJHUTH") U

while ... repeat( "noxa ... mnoBropaTs" ) -
VICHOJIb3YEMEIX IJIA CTPYKTYP OOJIBIIMHCTBA KOMIBIOTEPHHEIX [NPOI'pPaMM, 3OeCb OT-
CYTCTBYOT, TaK 4YTO BE HE CMOXETe MNPMHATH PElleHMe - BBIIOJHATH JM, Kak
BBINIOJIHATH, MM KaK IOJITO BHIIOJHATHE OIHO NEMCTBME B pPEe3yJabTaTe AOPYyTOIO
mericreusa. KpomMe TOToO, MHTEepPaKTMBHBIM SQL He MOXET »OejlaTb MHOTOTO CO
3Ha4YeHUAMM, KpOMe BBOIAa MX B Tabiauly, pas3MelleHMA WM paclpelelieHMsa UX

C IIOMOIBIO 3arnpoCcoB, M KOHEUWHO BEHIBOIa MX Ha KakKoe—TO yCTpOﬁCTBO.
Boynee TpamMUuMOHHBIE H3BIKM, OINHAKO, CHUJIBHEL MMEHHO B 3TUX obynacTax. OHU
paspa@omaHm TakK YTOOEBL IIporpaMMmMCcT MOI' HAYMHATDH O6pa6OTKy IJaHHBIX, ¥ OC-—

HOBEIBAACBH Ha €€ pe3zyJibTaTax, pemaThs, mejaTb JIM 2TO OEWUCTBUE WU apy-—
roe, MM Xe IOBTOPATH OelicTBMEe OO TexX IoKa He BCTPETUTCH HEKOTOpOe yC-—
JIOBUE, cozmaBad JIOTMUECKME MaplpyTel M LIMKJIBL. BHaUYEeHUA COXPaHAKNTCA B

[IEPEMEHHEIX, KOTOPHE MOT'YT MCIIOJIb30BATbCSH UM M3MEHSATHCS C IIOMOUBI JIOOOTO
uycJia KOMaHI. 3TO HaeT BaM BO3MOXHOCTBL YKAa3BBATH I10JIb30BATEJIAM Ha BRBOX
WUIM BBIBOI DBTUX KOMaHI M3 Qamnyia, ¥ BO3MOXHOCTL QOpMaTUPOBATL BEBOIX
CJIOXHEIMM cliocoBaMyu ( Halpumep, IpeoDOpas30BEHBATL UMCIJIOBEIX IaHHEIX B OMaT-—
paMMel ) . lesb BJIOXeHHOTO SQL COCTOMT B TOM, YTOOB OOBEOVHUTEL 3TU BO3—
MOXHOCTM, IIO3BOJIAIME BaM CO3INaBaThb CJIOXHEIE MNPOLEeNYyPHEE NPOTPaMMbBl KO—
TOpEIe anpecyoT 6a3y HOaHHBEX IocpencTeoM SQL - mo3BoJAS BaM yCTPaHUTH
CJIOXHEIE NEeMCTBUA B TabiMllax Ha [IPOLelNypPHOM S3bIKe KOTOPHM HE OPUEHTUPO-—
BaH Ha Takylo CTPYKTYPY IaHHBIX, B TOXEe BpeMsa NOOIEPXMBASA CTPYKTYPHYIO
CTPOTOCTL NPOLENYPHOTO S3BIKA .

KAK IEJIAIOTCA BJIOXEHMA SQL.

KomManner SQL mnomemaiTCcsa B MCXOIOHBIM TEKCT TJIABHOM MNPOTPaMMbl, KOTOPOM



npenmecTtryeT oO¢paza - EXEC SQL ( EXECute SQL ). [Ianee yCTaHaABJIMBATCH
HEKOTOPEIE KOMaHIbl KOTOPEIE ABJIATCA CllellMaJlbHBIMM OJida BJIOXEHHOM @OpMH
SQL, ¥ KOTOphle OyOyT NpPeNCTaBJIeHE B STOM IJlaBe.

Crporo roBops, cTaHzapT ANSI He NOIIepXMBAaeT BJIOXEHHBM SQL kak Tako-—
BoM. OH HOIIepXuBaeT I[IOHATHE, HAa3BBaeMoe - MOIyJlb, KOTOPBM OoJjiee TOou-
HO, SABJIZeTCH BHBHBAeMbIM HabopoM npouenyp SQL, a He BJIOXEHMEM B IPyIou
SA3EIK . OduumanpHOE OIpeneJieHre CHMHTakKcHuca BJIOXeHMsa SQL, OymeT BKJIKOYATH
pacurpeHre oOMUMAJNIBHOTO CUHTAKCKMCAa KaXIOoI'o s3blKa B KOTOPHIM MOXET BKJIa—
oelBaTbCcsa SQL, 4TO BeCchbMa JoJiras M HebJjarojmapHas 3azmada, KOTOpPpYyKn ANSIT
nz3beraer. OpnHako, ANSI ofecneumBaeT UYEeTHpPE NPUIIOXKEHUS ( He SBISOIMECS
YacThi CTaHmapTa ), KOTOPEIE OINpenesyidloT CMHTAaKCMC BJIOXeHMA SQL njusa de-—
TEIPEX SA3BIKOB: KOEOJI, MIACKAJIb, ®OPTPAH, u IUJI/1. f3mik C — Takxe MMPOKO
nojgmepxmupaeTcsa KaK M Opyrue a3blkM. Kornga B BCTabJisgeTe KOMaHIE SQL B
TEKCT NPOTPaMMEl HANMCaHHOM Ha IOPyI'OM S3BIKEe, BBl IOJDKHEL BEIIOJIHUTE Ipel-—
KOMIIMIJIALUMIO IIpeXne, 4YeM BBl OKOHUATEJIBHO €& CKOMIMIIMpyeTe.

[IporpaMMa Has3bEBaeMas NPEeKOMIMIATOPOM ( MM IpenpoleccopoM ), Oyzner
IpoCMaTPMBATL TEeKCT BalleM NpoI'paMMbl M Npeobpa30BHBATH KOMaHIEL SQL, B
bopMy yHmOOHY IJiS MCIOJIB30BaHMA Oa30BEIM S3BEIKOM.

BaTeM BH MCIOJIb3yeTe OOBUHEIM TPAHCIATOP YTOOH NpeoObpas3OBHIBATH IIPOI—
paMMy M3 MCXOOHOT'O TEKCTa B BHIIOJHSEMEM KOI.

CorjlacHO monxony K MOIYJIBHOMY A3BIKY olpenejieHHoMy ANST, OCHOBHAa4a
oporpaMMa BEI3BIBaAeT opouenypsl SQL. Ilpouenypsl BHOMPAT HDapaMeTps U3
TJIaBHOM IIpOTpaMMbl, M BO3BpallalT yxXe oOpaboTaHHEE 3HAaueHUd, OOpaTHO B
OCHOBHY INporpaMMy. MomoyJib MOXeT COIepXaThb JiobOoe dYMCJIO NpolLenyp, Kax-—
oas "3 KOTOPHIX COCTOUT M3 OOMHOYHOM koOMaHIe SQL. JMnes B ToM, YUTOOEBL
npouenypel MOIJIM pa@OTaTb TeM Xe& CaMbM CIIOCOOoM gTIro ) Z8 InpoLuenypel Ha
A3bIKe B KOTOPEM OHM OBUIM BJIOXEHBI ( XOTS MOIYJIb e€lle INOJIXEeH UMIOeHTUOULUPO-—
BaTh 0a30BbBI SA3BK M3-3a pas3jiMuMi B TUIAX IaHHBIX Pa3JIMUHBIX S3BIKOB ) .

Peanmsaumm MOTYT YIOOBJIETBOPUTE CTaHIAPTY, BEIIIOJIHMB BJIOXEHME SQL TaKVM
criocobowm, KaK ecay OB MOIOyJiM yXe OBUIM TOYHO OIpenejieHbl. [Jia 2ToM Lesu
nopekoMnmjgTop OyIeT cCcos3IaBaTh MOINYJib, HasHBaeMbl MOIyJIeM IOCTyIla.

TONMBKO OOMH MOMYJIb, COIepXaumi Jiboe umMcjo npouenyp SQL, MOXeT cCcylecT-
BOBATbL IJIS IOAHHOM MNPOTpPaMMbl. PasMelmeHue ornepaTopoB SQL HEMOCPEeOCTBEHHO

B TJIaBHOM KOJZe, TNPOMCXOIMUT OoJjlee NPOCTO M DoJiee MNPaKTUUHO YWeM Heloc-—
PEeOCTBEHHO CO3OaHue CaMuUx MOIyJien.

Kaxmasa m3 nporpaMMm MCIOJb3ylIMX BJOXeHMe SQL, c¢Bas3aHa ¢ ID moctyna,
BO BpeMs ee BHIOJHeHua. ID gocTyna, CBA3aHHEM C NPOTPaMMOM, HOOJIXEH

VMETb BCe MNPMBUIIETMM UTOOBl BBIIOJHATE onepauuy SQL, BEIIOJHSEMBE B IIPOI—
paMMme. Boofume TO, BJOXeHHas nporpamMMa SQL permucrtpupyeTcsa B 0Oase OaH—
HBIX , TaKXe KakK U IIOJIb30BATEJIb, BHIIOJHAKINMY IpOoTrpaMMy. Bojiee nompoOHO,
3TO ONpeneigeT NPOEKTUPOBUIMK, HO BEPOATHO OBJIO OBl HENJIOXO OJIS BKJIOYMUTH
B Bamy HOpor'pamMMy komaHny CONNECT wmim ey NONoOHYIW.

VCIIOJIE3OBAHME I[IEPEMEHHEX
=======  QCHOBHOT'O A3HKA B SQL =======

OcHOBHOM cnoco® KOTOpeIM SQL ¥ yacTm 0a30BOTO fA3BIKa BallMX NIPOIPaMM
OyIOyT CBSA3BIBATHCHA IPYyI C IOPYyI'OM — BTO C I[IOMOWBI SHAUEHUM I[I€PEMEHHEBIX.
EcTecTBeHHO, UYTO pas3HEE A3BKM PaCHNO3HALT pPa3JIMUHBIE TUIIB OAaHHBIX IOJI4 [Ie-—
peMeHHBIX. ANSI onpenessgeT 3KBMBAJIEHTH SQL 1jisa deThlpe 0Oas30BBIX HA3EKOB —
/1, Tlackanb, KOBOJI, u ®OPTPAH; BCe 3TO MNOOPOBHOCTM ONMCAHBE B [Ipuio-
XKeHrr B. OKBUMBAJIEHTH OJIS OPYyI'MX S3BIKOB — OIpenesideT NPOeKTUPOBUVK.

VMerviTe B BUOY, UuTO TWIIHL, Takre kak DATE, He pacnosHawoTca ANSI; wu
CJIeIOoBaTEJIbHO HUKAKMUX DKBUBAJIEHTHEIX TUIIOB HOAHHBIX IJid ©Oa30BBEX S3BKOB,
He CyWecTBYOT B CcTaHzmapTe ANST. Bojiee CJIOXHBEIE THUIBE OAaHHBIX 0a30BOTO
A3BIKa, TaKMe KaK MaTpulel, He MMEKT 3KBMBAJIEHTOB B SQL. Bel MOxeTe mc-
IOJIb30BATH I[IE€pPEeMEeHHbe M3 IJIaBHOM MNPOT'PaMMbl BO BJIOXEHHEIX olepaTopax SQL
Be3Oe, I'Ie B OyIeTe MCIOJIE30BATh BHPAXeHMS 3HaueHuM. ( SQL, MCHOOJIb3Yy-—
eMBl B BTOM IJiaBe, OyIeT NOHMMATLBCH KkakK K BJIOXeHHBM SQL, IO Tex 0P
IoKa B3TO He OyIoeT OT'OBOPEHO 0cobo. )

TexymyM 3BHAaUEeHMEM I[IepPeMeHHOM, MOXeT OBITh 3HaUeHUue, MCIIOJIb3yEeMOE B
kKOMaHIe. I['JlaBHEE [epeMeHHBe NOJDKHEL —



* BEITH OBbaByeHHEMM B SQL DECLARE SESSION ( PABIEJ OBBABJIEHUM ) xoTO-
pelM OymeT omnmMcaH najee.

* YMeTb COBMECTMMEBIM THUI JaHHBEIX C MX QYHKUMAMM B KOoMaHIe SQL ( Hamnpm-—
MEep, YUMCJIOBOM TMII €CJIM OHM BCTAaBJIAETCH B UMCJIOBOE IIOJie )

* OBITb Ha3HAUYEeHHMM 3HAUEHMI BO BpeMs MX MCIOJIb30BaHUSA B koMaHme SQL,
ecau koMaHma SQL CaMOCTOSTEJIbHO He MOXeT CcHOejlaThb Hasz3HadyeHUe.

* npenmecTBOBATH IOBOETOUMIO (:) KOT'Da OHM YIOMMHAITCS B KoMaHme SQL.

Tak xakK IJIABHEE [IepPeMeHHBEe OTJIMYAKTCH OT MMEH CTOJOLOB SQL Haamuumem

Yy HMX JOBOETOUYMSA, BE MOXeTe MCIOJb30BAThb [IE€PEMEHHBIE C TEMU XE& CaMEIMU
VMeHaMy 4YTO M BallM CTOJIOLEl, €CJM 3TO KOHEWHO HYXHO. [IpeAnoJioXMM dWTO BEL
yUMeeTe dYeTHpe NEePEeMEHHHX B Ballel nmporpammMe, C MMeHaMmm: id num, sales-
person, loc, m comm. OHM coIepXaT SBHAYEHMS KOTOPHE BBl XOTUTE BCTaBUTH

B Tabmauuy l[IpomaBlLOB. Bel MOoTJIM OB BJIOXMTL CJeOyolyl kKoMaHIy SQL B Bauy
nporpaMmy :

EXEC SQL INSERT INTO Salespeople
VALUES ( :id num, :salesperson, :loc, :comm)

Texyuye sBHAUEHMS DBTUX [EePeMeHHBX OyIyT IIOMeleHE B Tabauiy. Kak BH
MOXeTe BUIOETH, I[epeMeHHas comm MMeeT TO Xe CcaMoe MMA 4YTO U cToJjbeln B
KOTOPHM 3TO 3HaUeHMe BKJaIuBaeTcda. OO0paTuTe BHMMaHME, YTO TOoukKa C 3a-
NIATOV B KOHIIE KOMAaHIHE OTCYTCTBYET. OTO IIOTOMYy, UTO COOTBETCTBYyNIEe 3a-
BeplleHMe IJig BJIOXEHHOM KOMaHIH SQL 3aBMCUT OT A3BIKaA IOJIS KOTOPOT'O Iejia-—
eTcsa BJoxeHme. Jna Ilackang m PL/1, s3TO0 OymeT Touka C 3amndaroi; mua KO-
BOJIA, cioeo END-EXEC ; m nna ®OPTPAHA He OyIeT HMKaAkKOI'O 3aBeplleHMsa. B
OIPpYyTMX £3BlKaxX BTO 3aBUCUT OT peajim3aluy, U IO3TOMY MbEl IOTOBOPMMCS UTO
OymeM MCIOJB30BATH TOUKY C 3angToM (B »TOM KHMIE€) Bcerma, dYTOOHB He
NPOTUBOPEUNTE MHTepakKTMBHOMY SQL m [lackajso. Ilackayb 3aBepllaeT BJIOXEH-—
HEl SQL ¥ CcoODOCTBEHHBIE KOMAHIE OOMHAKOBO — TOUKOM C 3angtor. Crnocob
crmeJsiaTbh KOMAaHIy IIOJIHOCTBIO TaKOM KakK OolMcCaHa BhIIE, COCTOUT B TOM, UYTOOH
BKJIOYATh €€ B LMKJ U [NOBTOPATH €€, C Pas3JIMUYHEIMM 3HAYEHUAMM [I€pPEeMEeHHEBIX,
KaK HallpyMep I[I0OKas3aHO B CJenylleM IpMuMepe:

while not end-ot-file (input) do
begin
readln (id num, salesperson, loc, comm);
EXEC SOL INSERT INTO Salespeople
VALUES (:id num, :salesperson, :loc, :comm);
end;

dparmeHT nporpammel Ha [IACKAJIE, omnpemejgeT LUMKJ, KOTOPBM OyIeT CUMTBI—
BaThb 3BHadYeHMsa M3 Qamnina, COXPaHATb MX B YETHPEX [IPOMMEHOBAHHHEIX IIepeMeH-—
HBEIX, COXPAaHATb BHaAUYEHMS DTUX [IepeMeHHBIXx B Tabiauue I[IpomaBlLiIOB, U 3aTeM
CUMTHEIBATH CJlefylllMe dYeThpe SBHadeHMs, IIOBTOPAA S3TOT MIPOLleCC OO TeX 0P
mokKa BeCb BXOIHOM Qany He npoumTaercsa. CumTaeTcsd, UYTO KaxIel Habop
3HaUYEeHMM 3BaBeplaeTcsa BO3BPATOM kapeTku ( IOJ9 He3HakoMelx C Ilackagsew,
byHkuMsa readln cuUmMTEIBAeT BBOOMMY MHQOPMALIMIO M IIE€PexXOIUT Ha CJenyIyio
CTPOKY MCTOUHMKA 2TOM MHOoOpMaumMy) . ITO HmaeT BaM NPOCTOMCIOCOO IepenaThb
IOaHHEIE M3 TEKCTOBOTO Qaijla B PEeJISUMOHHYK CTPYKTYPY .

KoHeuHO, BB MOXeTe CcHauajla obpaboTaThk HOaHHBE JIOOBIMM BO3MOXHEMM  CIIO—
cobaMy Ha BalleM IJIABHOM SA3bIKEe, HalpMMep IOJIS MCKJIOUEeHMS BCEeX KOMMCCUMOH-—
HBEIX HIMXEe BHaueHus .12

while not end-ot-file (input) do
begin



readln (id num, salesperson, loc, comm);

if comm > = .12 then
EXEC SQL INSERT INTO Salespeople
VALUES (:1id num, :salesperson, :loc, :comm);
end;
TOJILKO CTPOKM KOTOPHEIE BCTPETSAT YyCJIOBMe comm >= .12 OyInyT BCTAaBJIEHH B
BEIBOIO. OTO IOKaskBaeT UYTO MOXHO MCIIOJb30BAThH M LMKJE UM YCJIOBUS Kak

HOPMaJIbHEIE IOJIA TJIaBHOI'O HA3EIKaA.

OBBABJIEHVE TTEPEMEHHEX

Bce mnepeMeHHBIE Ha KOTOPEBIE MMEETCS CChUIKA B NpenjioxeHudax SQL, I OJIKHEL
cHadajla ObTbH OBbaBJeHH B SQL DECLARE SECTION ( PA3JEJle OBBLABJEHNWA ),
VCIIOJIb3YyIEeM OOBUHBIY CHMHTAKCMC IJIaBHOT'O SBEIKA. BB MOXeTe uMMeThb Jioboe
UMCJIO TaKMX pa3mdeJioB B IIpoTlpaMMe, M OHM MOTYT pas3MellaTbCsa I'Oe-HuOyOb B
KOIe Iepel MCIOJb3YyEeMOM IepeMeHHOM, IMNOOUMHEHHOM OTI'PaHMUEHMAM Ollpene-—
JIEHHEIM B COOTBETCTBMM C IJIABHBEIM S3LIKOM. Pasmnej OOBABJIEHUNM IOJDKEH HauM—
HaTh M KOHUATHLCHA BJIOXEHHBIMM KoMaHImamu SQL - BEGIN DECLARE SECTION (
Hauamno Paspmesna O6waByieHmyt ) m END DECLARE SECTION ( Koxelr Paspgesa O6B-—
ABJIEHUM ), KOTOPBEIM IpelmecTByeT, KkKak OObuHO EXEC SQL (BEINOJIHUTH) .

UTOOE OOBABUTH I[I€PEMEHHEE MCIOJIb3yeMsle B NpelenylleM NpuMepe, BEL MO-
XeTe BBEeCTU CJllenyilee:

EXEC SQL BEGIN DECLARE SECTION;

Var
id-num: integer;
Salesperson: packed array (1 . .10) ot char;
loc: packed array (1. .10) ot char;
comm: real;

EXEC SQL END DECLARE SECTION;

IInsa He3’HaAKOMEIX C I[IACKAJleM, Var - »TO 3ar'0oJIOBOK KOTOPHM NpeluleCTBYeT
pAany OOBABJIAEMEBIX IIE€PEMEeHHHBIX, W YyINaKOBAHHBEM ( MJIM PAaCIaKOBAHHEIM ) MacC-—
CUBaM ABJIAOLMMUCHA Ccepuelr OMKCUPOBAHHBIX [IE€PEMEHHEIX BHAUYEeHUM pas3JMdyaeMbIxX
C [IOMOUBI HOMEPOB ( HalpuMmep, TpeTul cuMmBojy loc Oymer loc (3) ). HWc-

[IOJIb30BaHMe TOUKM C 3aldaToM II0CJe KaxIOoM IIepeMeHHOM YyKas3kBaeT Ha TO
yTOo »TO - Ilackanb, a He SQL.

VU3BJIEUEHUE 3HAUEHUNA I[IEPEMEHHHX

KpoMe mnowmemeHus 3HAUYEHUMM I[IePEeMEeHHEIX B TaOJMLBE MCIOJNb3YyS KOMaHIe SQL,
BBl MOXETe MCIOJIb30BaTh SQL 4UTOOB MNOJIydaThb SBHAUEHMS OJI DBTUX I[IepeMeH-—
HEIX. OOMH M3 CIHOCODOOB HeJjlaTb 3TO — C IIOMOLBKD Pa3HOBMIHOCTM KOMaHOH SE-
LECT xoTopas comepXxmuT npepjoxeHme INTO. JaBaliTe BepHeMCs K HalleMy Ipe-
OeIOyHIEMY [IPUMEPY M IIepeMeCTMM CTPOKy Peel m3 Tabnuusl [IpomaBLOB B HallL
[IepEeMEeHHEIe TJIAaBHOT'O A3BIKA.

EXEC SQL SELECT snum, sname, city, comm
INTO :id num, :salesperson, :loc, :comm
FROM Salespeople
WHERE snum = 1001;



BelOpaHHBIE 3HadYeHMs I[IOMEUAalnTCS B [IepeMeHHBe C YIOPAOOYEHHBIMM MMeHaMU
YKa3aHHBEIMM B HpenjioxeHum INTO. PasymeeeTcs, INepeMeHHBE C MMEeHaMM yKa-
3aHHBIMM B HOpenjoxeHuyr INTO HDOJIDKHBEI MMETH COOTBETCTBYOWMM TUII YUTOOB MNPU-—
HATb BTM 3HAYEHMd, UM IOOJDKHA OBITh CBOS [epeMeHHad IJig KaXIoI'O0 BEOPaHHO-
To crToJsbua. Ecnu He yumMTHIBATH NPUCYTCTBHUE OpenjioxeHmusa INTO, TO B3TOT
3anpoc - INOXOX Ha Jjodon npyrom. OnHako, nOpenjoxeHme INTO pmobamjgerT
3HAUMTEJIbHOE OT'paHMUYeHMe K 3alpocy. 3anpoc OOJDXKeH M3BJIeKaTbk He OoJee
OOHOM CTPOKM. EcCamM OH M3BJIeKaeT MHOI'O CTPOK, BCe OHM He MOI'yT OHTbH
BCTaBJIEHEl ONHOBPEMEHHO B OIOHY M Ty Xe IlepeMeHHyo. KomMaHma ecTeCTBEeHHO
noTepnmuT Heymauy. Ilo 2TOM NpUUMHE, SELECT INTO mDOJIXHO MCIIOJIb30BATbCSH
TOJIBKO NPM CJeOyoIUX YCJIOBUAX:

* KOI'la BELI MCIIOJIBE3YyeTe IIpemKaT HpOBepF.[IOU.[Mﬁ 3HaA4YeHu4d, KOTOpOe KaK BEL
3Haere, MOIT'yT OBITH YHMKAJIbHEIM, Kak B 32TOM IIpyMMeEpe. SHaUYeHUsa KOTO-—
PrIE, KaK BEI 3HaeTe, MOTyT OBITH YHUKAaJIBHEIMM — B5TO TE&€ 3Ha4YeHMA KOTO—

PEIE MMET NPUMHYINTEJIbHOE OTPaHWYEeHME YHUKAJBHOCTM MM YHMKAaJIbHBI
MHIOEKC, KakK B3TO I'oBopmuJiock B I'maBax 17 m 18.

* KOIIa BH MCIOJb3yeTe OIHYy MM DoJjiee arperaTHHEX QYyHKLUMM M HE MCIOJb-—
3yeTe GROUP BY.

* xorma BH ucnojb3yeTe SELECT DISTINCT BO BHEUWHEM KJOUe C IIPeOuKaTOM
CCBUIAKIMMMCS Ha €IOMHCTBEHHOE 3HaudeHMEe POIMTENbCKOIO kJoda (obecrneum-—
Basg BalleM CUCTeMe MNpellMCaHMe CIPaBOUHOM LEeJIOCTHOCTL), KakK B CJeny-
plEeM OpyMepe:

EXEC SQL SELECT DISTINCT snum
INTO :salesnum
FROM Customers
WHERE snum =
(SELECT snum
FROM Salespeople
WHERE sname = 'Motika');

[Ipennojsiorasock uTo Salespeople.sname m Salespeople.snum — 3TO COOT-—
BETCTBEHHO, YHMKAJBHBEM M TI[EPBUYHBEM KJOUYM 3ToM Tabiuuel, a Custo-
mers.snum - S9TO BHEWHMN KJIOY CCeEJlalmmyicsa Ha Salespeople.snum, ¥ BH
nopennojiarajyM 4To B3TOT 3alpocC IIPOU3BEHNeT E€IOMHCTBEHHYK CTPOKYy. lMMewnTcs
opyI'ue cJjydawu, KoI'Ila BE MOXETe 3HaeTe, UTO 3alpoC IOJXEeH NPOU3BECTHU
€IMHCTBEHHYI CTPOKY BEIBOZA, HO OHM Majio M3BECTHH M, B OOJBLUMHCTBE CJYy-—
JaeB, BBl OCHOBEIBaAeTeCb Ha TOM UTO BallM IOJaHHBIE MMEKT LeJIOCTHOCThL, KOTO-—
pas He MoxeT OBITh NpeAnMcaHa C NOMOWBK OrpaHMYeHmMy. He nojaranrecke Ha
370! BEl CcOBIaeTe IporpaMMy KOTOpas, BepOSTHO, OyIOeT MCIOJNbL30BaThbCS B
TeueHMe HEeKOTOPOI'0O BPEMEeHM, U Jiydlle BCeI'O NPpOUIpaThb e€e YUTOOH OBTh I'a-—
PaHTMPOBAHHEIM B GVJIVHLGM OT BO3MOXHBIX OTKaA30B. Bo Bcakowm cliydae, HeT
HeOOXOOVMMOCTHM TI'PyNNMPOBATE 3alpPOCHE KOTOPEE NPOM3BOAYT ONMHOYHEIE CTPO-
K1, OockoJibky SELECT INTO - mMCHOOJB3YyeTCS TOJIbKO IJid ymoOcTmBa.

Kak BEl yBMIMUTE, BE MOXeTe MCIIOJIbE30BaTh 3BalpPOCH BHBOIAUME MHOT'OUMC-—
JIEHHBIE CTPOKM, MCIONb3ysa KypCOp.

KYPCOP

OmHa M3 CWMJIBHEIX KadecTB SQL - 3TO CHOCODOHOCTH (QYyHKLUMOHMPOBATH Ha
BCeX CTpokax TabJumlEel, UYTOOE BCTPETUTH ONpPEeIeJIeHHOEe YyCJIOBME Kak OJIOK



3almncshb, HEe 3HaAd CKOJIBKO TaKMX CTPOK TaM MOXeT OblTh . Ecim OeCATb CTPOK
YOOBJIETBOPAKT IIpegmMkKaTy, TO 3allpoOC MOXET BEIBECTUM BCe IOeCATb CTPOK. Ec-
JIM OEeCATb MUJIJIMOHOB CTPOK OIpeleJieHB, BCe IOeCATb MUJIJIMOHOB CTPOK OyIoyT
BBIBEIIEHBI. OTO HECKOJIbKO 3aTPpyIOHUTEJIbHO, KOI'Ha BH HOoNpoDOyeTe CBA3aTh
OTO C IOPYyI'VIMM A3BIKaMU. Kak BEI CcMOXeTe HaszHaudaThb BEIBO 3arpoca nOji4ga Iie-—
PEMEHHBIX KOI'Ia BH HE 3HAaeTe KakK BeJukK OynoeT BEBOL 2 PelleHMe COCTOUT B
TOM, dYTOOBl MCIOJIB30BaTh TO, UYTO HABEBAETCHA - KypCOPOM. BEI BEepOsATHO
3HAKOMEI C KypCOPOM, Kak C MuUTrapolel 4epToukKolM, KoTopas OTMedaeT Bally
IO3MUMI0O Ha BKpaHe KOMIbTepa. BE MoOxeTe paccMaTpmBaThk SQL Kypcop Kak
YCTPOMCTBO, KOTOPOE aHAaJIOTMUHO 3TOMYy, OTMedaeT Balle MeCTO B BHBOIE
3amnpoca, XOTA aHaJloTusa He IOJIHaA.

Kypcop - »TO BMO NNEePEMEHHOM, KOTOpas CBsA3aHa C 3alpoCOM. 3HAa4YeHMEM
3TOM [NEPEMEeHHOM MOXeT OBTh KaxIas CTpoka, KOTopas BEBOIMUTCS IIPU 3alpo-
ce. IlomoOHO TIJIaBHEIM I[I€PEMEHHBIM, KYyPCOPBl OOJIKHEL OBITH OOBbSABJIEHBl IIpexXIe,
yeM OHM OyIOyT MCIOJIb30BaHHI. OTO JejlaeTcsa koMaHnoy DECLARE CURSOR, cie-
OyouyM oBpas30oM:

EXEC SQL DECLARE CURSOR Londonsales FOR
SELECT *
FROM Salespeople
WHERE city = 'London';

3anpoC He BHIIOJHMUTCH HEMEeNJIEHHO; OH - TOJIbKO olpegnejndeTcsa. Kypcop
HEMHOT'O HAllOMMHAaeT MNpeACTaBJIEHME, B KOTOPOM KypPCOP COIEPXMUT 3alpoc, a
comepxaHMe Kypcopa - HallOMMHaeT JioOOM BEIBOI 3anNpoca, KaxIel pas korma
KYypPCOp CTaHOBUTCH OTKPEITEM. OOHAKO, B OTJAMYMEe OT Oas30BEHX TabaMl, WM
ONpenCcTaBJIeHUM, CTPOKM KypcCopa YyNOPSIOOUEHE: MMelTCS Nepeas, BTOpas...
... UM IOCJIeOgHAA CTpoKa Kypcopa. 39TOT MNOPANOK MOXET OBTbL NPOM3BOJIBHEIM C
ABHEIM YyIHOpabJieHreM C nomouein npennoxeHmda ORDER BY B 3amnpoce, wim xe 1o
YMOJIYaHMI CJIEOOBATh KAKOMYy—TO YIOPAIOYEHMKO OIpeleligdeMOMy MHCTPYMEH-—
TaJIbHO-ONpenesiseMoy cxeMolM. Korpma Bl HaxXOOMTE TOUKY B Balley IpoIrpaMMme
B KOTOPOM BH XOTUTE BHIIOJHMUTB 3alpoC, BH OTKPHBaeTe KypCOp C [IOMOUBI
cJenyioumer KOMaHIH :

EXEC SQL OPEN CURSOR Londonsales;

3HaueHMsa B Kypcope MOT'yT OBTH IIOJIydeHBl, KOI'La BH BHIIOJIHAETE MMEHHO
3Ty KOMaHIy, HO He npenenyumyio koMaHny DECLARE M He nocrsenymoiyin KOMaHOY
FETCH. 3aTewm, BH mucHojJb3yeTe koMaHOy FETCH uToOBl M3BJIEUb BHEIBOL M3 BTO-—
TO 3anpoca, IO ONHOM CTPOKE B KaXIBEM MOMEHT BPEMEHM.

EXEC SQL FETCH Londonsales INTO :id num,
:salesperson, :loc, :comm;

3TO BHIPaxeHMNe IIepeMeCTUT SBHaAUeHMS U3 [IepBOM BHOPaHOM CTPOKM, B Iepe-
MEHHEIE . Ipyrasg xoMaHma FETCH BeBoOIeT clenyomyly Habop 3HaAUeHUM. Noesa
COCTOMT B TOM, uyTOOB IOMeCTUThb koMaHny FETCH BHyTph LMKIIA, TakKk 4YTOOH
BEIOPABR CTPOKY, BB MOIJIM IIepeMeCTMB HabOOp BHAUYEHUM M3 BTOM CTPOKM B IIe-
PEMeHHEE, BO3BpallajiMChk OOPAaTHO B LMKJI UTOOH [IE€PEMeCTUThb CJelyouUuy Ha-
Oop BHaAUEHMM B Te Xe caMble IIepeMeHHele. Hamnpuwmep, BO3MOXHO BaM HYXHO
yTOOBl BHIBOZ BHIABAJICSA I[10 OIHOM CTPOKE, cropamyrpas KaxIObl pas3 y I[I0JIb30-—
BaTeyid, XOdeT JIM OH NPOHNOJIXMTb YTOOB YBMIETE CJEeAylYyl CTPOKY

Look at more:= True;
EXEC SQL OPEN CURSOR Londonsales;
while Look at more do
begin



EXEC SQL FETCH Londonsales

INTO :id num, :Salesperson, :loc, :comm;

writeln (id num, Salesperson, loc, comm);
writeln ('Do you want to see more data? (Y/N)');
readln (response);

it response = 'N' then Look at more: = False
end;

EXEC SQL CLOSE CURSOR Londonsales;

B llackagne, 3HAK : = OBHauaeT - "gBJigeTcsd Has3HaAUeHHHBIM 3HauveHuem us",
B TO BpPEeMS KaK = elle uMeeT OOrUHOEe 3HaueHme " paBHO ". OyHkuUMsa writeln
3alMCEBaET €€ BHEBOL, M 3aTeM IepexXOonUT K HOBOM CTpoke. OOMHOUHBIE Ka-—
BEHUKM BOKPYT CHMMBOJIBHEIX BHAUYeHMI BO BTOPOM writeln m B npeznjoxeHun 1if
... then - o6pmunel nysa [lackajdg, YTO CJydaeTcsa Ipu nybamkarax B SQL.

B pesynbTaTe 3TOTOC QparMeHTa, ByneBa nepeMeHHas C mMeHeMm Look at mo-
re QOOJIXHa OBITh YCTAHOBJIEHA B COCTOAHME BEPHO, OTKPHET KypCOP, M BBeIeH
LUMKJI. BHYyTpM LMKJA, CTPpOKa BHOMpAeTCsa M3 Kypcopa M BEBOIMTCHA Ha B3KpaH.
Y noJp30BaTEeNd CHpalMBalT, XOYEeT JM OH BMAETH CIEeOyRUyln CTPOKy. Iloka
OoH He oTBeTus N ( HeT ), LMK NOBTOpPSEeTCs, M CJjenylllas CTpoKa SBHAYeHUM
OyneT BHOpPaHa.

Xora nepemeHHue Look at more m OTBET IOJIKHBEI OBITH OOBABJIEHBE Kak Byre-—
Ba [epeMeHHas M CMMBOJIbHAad (char) nepeMeHHas, COOTBETCTBEHHO, B pas3zeje
OObSABJIEHUM IIePEeMeHHHX B llacKajig, OHM He IOJIXKHE OBITh BKJIOUEHH B paslell
obbsapJyeHUy SQL, MNOTOMYy UTO OHM HE MCIOJIL3YyITCS B koMaHIax SQL.

Kak BB MOXeTe BUIOETH, OBOETOUMA Irepen MMEeHaMM IIe€pPeEMEHHBIX He MCIIOJIb—
3ylTCca Ojua He-SQL omnepaTopob. [Hajiee obpaTuUTe BHMMAaHME, UWTO MMEEeTCHd
onepaTtop CLOSE CURSOR cooTeeTcTBylUmMM onepaTopy OPEN CURSOR. OH, kak
BBl [IOHAJIM, OCBODOXIAaeT KypCOP 3HAUEeHMM, [NO3TOMY 3alpocC OyIeT HYXHO BEHI—
IIOJIHUTBL INOBTOPHO C onepaTtopoM OPEN CURSOR, npexne ueM IIepPeMTM B BHOOPY
CJleny UMxX BHadeHMM. OTO HeoOA3aTeJIbHO IOJIg TeX CTPOK KOTOphe ObUIM BHO-
PAaHEl 3alIpoOCOM IIOCJIe 3aKpETMUA Kypcopa, XOTda 3TO M OOBUYHaA [Opolenypa.
[loka KypCcoOp 3BakKpeT, SQL He cuemuT 3a TEM, Kakue CTPOKM OBLIM BEOPAHEBL.
Ecay BE OTKpPEBaeTe KypCOp CHOBA, 3alpoC IIOBTOPHO BBIIOJHAETCS C 3TOMU
TOUKM, M Bbl HauMHaeTe BCe CHaudajla. JTOT [IpuMep He obecrnedMpaeT abBToOMa-—
TUUYECKUY BEIXOIa M3 LUKJIA, KOT'Da BCe CTPOKM yxXe OynyT BeOpaHe. Korma y
FETCH HeT OoJiblle CTPOK KOTOPEE HaIO M3BJIEKaTb, OH IIPOCTO He MeHdeT
3HA4YEeHMM B [EepPeMeHHBX npepjoxeHus INTO. CrnemoBaTeJIbHO, €CJAM HOaHHBE MC-—
yeplnajmncsb, OTUM IIEPEMEHHEIE 6y):[yT HEOOHOKPAaTHO BEIBOOMTBCHA C MIOESHTUYHBIMU
3HaUeHMAMM, OO TeX IIOp IIOKa II0JIb30BaTeJib He 3aBepumT LUMKII, BBeIOd OTBET
- N.

SQL KOJIH

Xopowo Orwio OBl 3HATH, KOT'Ia IOaHHBle OyIOyT MCUEpIllaHBl, TakK YTOOBl MOXHO
OBLJIO COOOWMTE OO STOM IOJIB30BATEJIO M LMKJ 3aBepumyicad Obl aBTOMATUUECKU.
9To - maxe OOJlee BAXHO dYeM HalpMMEep 3HAaThk 4YTO KOMaHZa SQL BHIOJHEHa C
oumbkoM. [lepemenHas SQLCODE ( HaselBaeMas eme SQLCOD B ®OPTPAHe ) npexn-
Ha3HadeHa 4YTOOm obecneuuTh 5Ty OGyHKUMIO. OHa OOJDKHa OBITH ONpenejieHa Kak
IepeMeHHas ITJIaBHOTO d3blKa UM OOJIXKHA MMEeTb TUII IaHHBIX KOTOPBIM B  IJIAaBHOM
A3BIKE COOTBETCTBYET OIDHOMY M3 TOUYHBEIX UMCIIOBEIX THUIIOB SQL, KaK 5TO IIOKa-—
3aHO B llpuyoxeHur B. 3HaueHume SQLCODE ycTaHaBJIMBaAeTCS KaxIplM pas3, KOI'-—
Ioa BHIIOJIHAEeTCS KoMaHIa SQL. B OCHOBHOM CYyWEeCTBYIT TPU BO3MOXHOCTN:

1. KomaHpa BHIINOJHMUIIACE Oe3 ommMOKM, HO He HNpoM3Bejyla HMKaKOTO IOeMCTBUA.
14 pasiMUHBEIX KOMaHI 3TO BHIVIAOUT IO PAa3HOMY:
a) Hnsa SELECT, HM OIHa CTpPOKa He BHOpaHa 3alpOoCOM.

©) Ins FETCH, IocjyenHas CTpoka Yyxe Owlla BeOpaHa, MWIM HM OIHOM
CTPOKM He BHIOpPaHO 3alpOCOM B Kypcope.
B) Hnsa INSERT, HM OHOHOM CTPOKM He OBJIO BCTABJIEHO ( Ionpa3yMeBaeTCcsd

qTOo 3arpoc NCIIOJIB30BajJyiCAad YTOOB CreHepmrpoBaThb 3HAUEeHUA IOJIg
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BCTaBKM, M OBl OTBEPIHYT MNPM I[OMNEITKE M3BJIEUEeHUS JIIOOOM CTPOKM.
) JIns UPDATE m DELETE, HM OIOHa CTpOKa He OTBeTMJla YCJIOBMIO INIpenm-—
KaTa, ¥ CJeIoBaTeJIbHO HMKAKUX M3MEHEeHMM CHeJlaHO B Tabjiulle He
oyoerT.
B nwboMm ciyuae, OymeT ycTaHoBJIeH kom SQLCODE = 100.

KomMaHma BBIIOJIHMIIACH HOPMAaJIbHO, He YIOBJIETBOPMB HM OIHOMY W3  BHIIE
yKasaHHBEIX YCJIOBMM. B sToM ciyuae, OyIeT ycTaHOBJIeH kom SQLCOD = 0.

KomaHnma crexHepupoBajia ommbKy. ECAM 3TO CJIyYMJIOChH, M3MEeHEHUS CIOeJlaH-—
HEle K 0asze IaHHBIX TeKylley TpaHsakuuey, OyAyT BOCCTAHOBJIEHH( CM.
TnaBy 23 ). B nsToM cliyuae OyneT ycTaHOBJIeH kKon SQLCODE = HeKOTOpOMY
OTPMLIATEJILHOMY UYMCJY, OIpelelIIeMOMy IIPOeKTUMPOBIMKOM. 3amada 3TOTO
uycia, UIOSHTUOUMLUMPOBATH OpobijieMy, TaK TOYHO HACKOJIBKO B3TO BOSBMOXHO.
B npmuHLMIe, Balla CUCTeMa IOJXHa OBITh CHabxeHa NONNpoIpaMMOM, KOTO-—
pas B 2TOM CJjlydae, IOJIXHA BBIIOJIHUTHLCS YUTOOHB BEIATL IJIS Bac MHOOpMa-—
LMo pacuMdpoBHIBAKIlEe BHAUEHME HEeTaTMBHOIT'O UMCJa OINPelesIEHHOT'O BalllM
NIPOEKTUPOBIMKOM. B 3TOM Cilydae HEKOTOpoe coobumeHme o6 oumbxe OymeT
BEIBEIIEHO Ha DBKpaH MM 3alucaHo B Galyl nmpoTokoJja, a IporpaMMa B 3TO
BpeMs BBIIIOJIHUT BOCCTAHOBJIEHME U3MEHEeHUM OJig TeKyleM TpaH3aKLUuM,
OTKJIOUMUTCSA OT 0asbl OHaHHBIX M BEMIET U3 Hee. Tenepb MBI MOXEM yCOBEp-—
IIEHCTBOBATH

VCIIOJIE3OBAHME SQLCODE IJId YIPABJIEHVA IUKJIAMU

Ham Hpeﬂblﬂyﬂl%ﬁ IIprMep IJId BEIXOIa M3 LMKJIa aBTOMATUUYECKM, IIPU YCIJIOBUNM
O KypcCcop IIycT, BCe CTPOKM BbI@paHbI, miiy rpomsoujia ommbKa :

Look at more: = lhe;

EXEC SQL OPEN CURSOR Londonsales;
while Look at more
and SQLCODE = O do

begin
EXEC SQL FETCH LondonS$Sales
INTO :id num, :Salesperson, :loc, :comm;

writeln (id num, Salesperson, loc, comm);
writeln ('Do you want to see more data? (Y/N)');
readln (response);
If response = 'N' then Look at more: = Fabe;
end;

EXEC SQL CLOSE CURSOR Londonsales;

[NPEIJIOXEHME WHENEVER

3TO0 ynmoOHO HOJIA BEIXOIA IIPM BHIIOJIHEHOM YCJIOBMM — BCE CTPOKM BHIOPAHH.

eCJIn BEI IIOJIYUYWMJIIN OHH/I@Ky, BBEI OOJIXHEI IMNPEONpPMHATE HEUYTO TakKoe, gTo
MCAaHO HOJIa TpeThbero cJjydas, Beue. JIng sToy uenu, SQL npenocTaBJIsgeT
enyoxeHue GOTO. ®akKTMUECKH, SQL nosBoJyiseT BaAM IIPUMMEHATL €I'0 LOCTa-—
YHO WMPOKO, TaK YTO INporpaMMa MOXET BHIIOJHUTHL KoMaHy GOTO aBToOMaTU-—
CKM, ecyam OyneT NPpOM3BEOEHO onpenejyieHHoe 3HaueHue SQLCODE. Ber MoxeTe
eJjlaTb 3TO CcoBBMeCTHO C npennoxeHmeM WHENEVER. JiMeeTcda KyCI'OK M3 IpU-
pa IOJjg 3TOrO Ciydad:

EXEC SQL WHENEVER SQLERROR GOTO Error handler;
EXEC SQL WHENEVER NOT FOUND CONTINUE;



SQLERROR- sTO gmpyrou cnocob coobumrs uro SQLCODE < 0; a NOT FOUND -
5TO IpyTroy cnocob coobmmThk uTo SQLCODE = 100. ( HexoTOpele peanms3almumn
Has3BEBaKT MNOCJIEOHMM CJlydal eme Kak - SQLWARNING.) Error handler - 3T0
VMs TOT'O MECTa B MNpOoTpaMMe B KOTOpOoe OyIOeT INEePEeHeCeHO BHIIOJIHEHVE MNPOI—
paMMel ecyu npomszouia ommbka ( GOTO mMoxeT COCTOATH M3 OIHOTO WM OBYX
cios ). Takoe MeCTO omnpeneyfaeTcs JIOOEM CIOCOOOM COOTBETCTBYUMM IJIA
TJIaBHOT'O S3HIKa, HAIpUMep, C IIOMOIb MeTkM B llackajle, MM MMeHU pas3nejia
uim muMeHm naparpabda B KOBOJIE ( B nmajbHeMumeM Mbl OyIeM MCIIOJIbB30BAThH Tep-—
MMH - MeTka ). Merka 6OoJjiee yHauHO MIOEHTUOMUMPYET CTAaHIOAPTHY NPOoLelypy
PacCHIpPOCTPaHAEMY MNPOEKTUPOBILMKOM IJiS BKJIOUEHUS BO BCE IPOTPaMMEH.

CONTINUE He nmejlaeT 4Wero-TO CIelUMaJlbHOT'O 04 3HadeHuda SQLCODE. Oxo
Takxe SABJISeTCS 3HAaUeHMEM 10 yMOJIUaHMIO. €CJIM BBl HE MUCIOJIb3yeTe KOMaHIYy
WHENEVER, onpemenapuylo 3HadeHrme SQLCODE. OmHakoO, STM HeaKTMBHBEIE OIpe-—
OeJIEHVA »OawnT BaM BO3MOXHOCTE IIE€pPEeKJIioYaTbCd BIlepen M Has3an, BEITIOJIHAA U
He BHIIOJHAS IOEMCTBUA, B PA3JIMUHEIX TOUKaX (METKax) Balley NpoTpaMMel. Ham-
puMep, eciaM Balla IporpaMMa BKIKOYaeT B ceba HeCKOJbKO komMaHn INSERT,
VCIOJIb3YMUX 3allpOCh, KOTOPHE pPeajiIbHO INOJIXHEl [IPOM3BONUTL 3HAUYEHMUS, BEL
MoTJIM OBl HaledaTaTh CIelMaJibHOe CcOooblleHMe UM cIejlaTbh Y4TO-TO TakKoe,
UTO MNOSACHSAJO OB, UYWTO 3alpOCh BO3BPAllAlTCH NYyCTEIMM M HUKAKME BHAUEHUS
He OBUIM BCTaBJIEHBI. B 3TOM cCJlydae, BB MOXeTe BBECTHM Clenyiuee:

EXEC SQL WHENEVER NOT FOUND GOTO No_ rows;

No rows - ®TO MeTKa B HEKOTOPOM KOIe, CcoIepxalleM onpenejieHHoe neic-
TBMe. C IpyToOV CTOPOHE, €CJM BaM HYXHO CIeJlaTb BHOOPKY B IIpoT'paMMe
Io3X%e, BH MOXETEe BBECTM CJIeOylllee B BTOM TOUKe,

EXEC SQL WHENEVER NOT FOUND CONTINUE;

uTO OBl BHIIOJIHEHME BHOOPKM I[OBTOPSAJIOCH OO TeX IIOp IIoKa BCEe CTPOKM He
OyOoyT WM3BJIEUEHEl, UYTO HABJIAeTCH HOPMAaJIbHOM MNPOLenypol He Tpebyr el clhe-
IMaJIbHOM O0paboTKMU.

========= MOJIMOMIMPOBAHUE KYPCOPOB ========

Kypcopel MOT'yT Takxe OBITb MCIIOJIB30BAHEl, WYTOOHBl BHIOMPATH I'PYINYy CTPOK
n3 TabJaMUE, KOTOPEE MOTYT OBITE 3aTeM MOOMOUUMPOBAHEL MM yIaJIEHBl OIHa
3a Opyroi. 3TO HmaeT BaM BO3MOXHOCTL, OOXOIOUTH HEKOTOPHE OI'PaHUUEeHUS
npegrMKaToB MCIOJb3yeMelx B koMaHnax UPDATE m DELETE. Bel MOXeTe CChBUIATH-
cg Ha Tabauuy 3aIelCTBOBAHHY B IIpelMkKaTe 3alpoca Kypcopa MaM JIoOOM U3

ero nons3alpoCOoB, KOTOPBE BB He MOXETe BHIIOJIHUTBE B [OIpelrkaTax CcaMmx
5TMX KoMaHH. Kak nonuepkHyTo B I'staBe 16, cTaHmapT SQL OTKJIOHSET IIOIBT-—
Ky YIOaJIUTb BCeX IIOJIb30BATEJIEM C PEMTUMHIOM HUXEe CpenHero, B CcJenyoluen
dopme :

EXEC SQL DELETE FROM Customers
WHERE rating <
( SELECT AVG (rating)
FROM Customers);

OnmHakxkoO, BB MOXeTe IOJIyUMTb TOT Xe 3bdexT, MCHNONbL3ysd 3aNpoc OJisg BeOOpPa
COOTBETCTBYKNIMX CTPOK, 3allOMHUB MX B Kypcope, ¥ BemoOJHMB DELETE c mc-
IOoJIb30BaHMeM Kypcopa. CHaudajia BB OOJIXKHE OOBABUTH KypCOp:



EXEC SQL DECLARE Belowavg CURSOR FOR
SELECT *
FROM Customers
WHERE rating <
(SELECT AVG (rating)
FROM Customers) ;

3aTeM BB IOJIXHEL CO3OATH LMKJI, UYTOOHE yOAJIMTh BCEX 3aKa3UMKOB BHOPAaHHBIX
KYypPCOpOM:

EXEC SQL WHENEVER SQLERROR GOTO Error_handler;
EXEC SQL OPEN CURSOR Belowavg;
while not SOLCODE = 100 do
begin
EXEC SOL FETCH Belowavg INTO :a, :b, :c, :d, :e;
EXEC SOL DELETE FROM Customers
WHERE CURRENT OF Belowavg;
end;
EXEC SOL CLOSE CURSOR Belowavg;

[Ipennoxenme WHERE CURRENT OF o3HauaeT urTo DELETE npmMmMeHseTcsa K CTPO-—
Ke KOTOpas B HacTosAllee BpeMda BHOpaHa KypCOpOoM. 3Iechk HoIpasyMeBaeTcH,
4ToO M Kypcop u koMaHzna DELETE, CCHJIAITCSA Ha OOHY M Ty Xe Tabauuy, u
CJIedOBAaTEeJIbHO, YTO 3allpoC B Kypcope — 3TO He OObeIMHEeHME.

Kypcop mojpxkeH Takxe OBTb MOOUOMLUMPYEMBM. ABJIAACE MOAUOMLUMPYEMEBIM,
KYypPCOp IOJIKEH YHOBJIETBOPSATHL TEeM Xe YCJIOBMAM UTO M NpencTaBJieHUS ( CM.
TnaBy 21 ). Kpome Toro, ORDER BY m UNION, KOTOPEE HE pPaspeleHH B
NpencTabBJleHusAX, B Kypcopax - pas3pelalnTCcHd, HO NPeIOoXPaHAKnT Kypcop OT
MomoupmuumpyeMocTr. OOpaTUTe BHMMAaHME B BHIIEYNIOMAHYTOM IIpMMepe, UYTO ML
OOJDKHEL BHIOMPAThL CTPOKM M3 Kypcopa B HabOOp NepeMeHHHX, »OaxXe eCJM MBl He
cobupaliMCk MCIIOJIB30BAThE 3TM IIepeMeHHbBle. OTOT'0 TpebyeT CMHTAKCUMC KOMaH-—
nel FETCH. UPDATE paboTraeT Tak xe. Bel MOXeTe yBEJMUMTH BHAUEHUE KOMUC—
CMOHHEIX BCeM I[poIaBliaM, KOTOpPBEE MMelT 3akKa3uukKoB c oueHkon=300, cienmy-
omMM criocoboM. CHauajia BB OObABJSAETE KypCOpP:

EXEC SOL DECLARE CURSOR High_CuSt AS
SELECT *
FROM Salespeople
WHERE snum IN
(SELECT snum
FROM Customers
WHERE rating = 300);

3aTeM BBl BHIIOJIHAETE MO,HI/I(i)MKaLLMM B LIMKJIE:

EXEC SQL OPEN CURSOR High cust;
while SQLCODE = 0 do

begin
EXEC SOL FETCH Highicust
INTO :id num, :salesperson, :loc, :comm;

EXEC SQL UPDATE Salespeople
SET comm = comm + .01
WHERE CURRENT OF High_cust;
end;
EXEC SQL CLOSE CURSOR High_cust;

ObpaTuTe BHMMAHME: UTO HEKOTOpHE peanuz3alumuy TpedyilT, YTOOB BH yYKa3bl—



BaJIM B ONpeleJIeHMM Kypcopa, 4YTO Kypcop OyOeT MCIOJb30BaTbCsA IOJIA BHIIOJ—
HeHMsa koMaHIel UPDATE Ha onpenesieHHEIX CTOJOLax. O3TO ZejlaeTcsa C INOMOIBI
3aKJIOUMTENIbHOY Qpasel onpemejyieHusa Kypcopa — FOR UPDATE .

UToBkl 0BbABUTE Kypcop High cust Taxmm cnocoBom, Tak WTOOB BEl MOTJIM MO-—
oubmumporaTs koMaHno¥ UPDATE crosnbeln comm, BBl IOOJIXHBEI BBECTU CJlemyrlee
NpenJjIoXeHre

EXEC SQL DECLARE CURSOR High_Cust AS
SELECT *
FROM Salespeople
WHERE snum IN
(SELECT snum
FROM Customers
WHERE rating = 300)
FOR UPDATE OF comm;

310 obecrneuuT BaC OINPelesJIEHHOM 3allMTO¥ OT CJYyUYaMHBIX MOIOMOMKALIMM, KOTO-—
pEHE MOTYT Pas3pyliMTh BEeChb MNOPSIOK B 0ase MaHHHIX.

========= [[EPEMEHHAS INDICATOR ==========

IycTele (NULLS) 3HaueHMS - BTO ClielMajibHEE MapKeprbl olpeleligseMbe CcaMoM
SQL. OHM He MOTI'yT IIOMellaThbCs B IJIaBHEIE I[I€pPEMEHHBIE. I[lonelITka BCTABUTH
NULL =sHaueHMd B IJIaBHYWOIEPEMEHHYH OyIOeT HEKOPPEKTHAa, TaK Kak IJlaBHEIE
a3BKM He nonumepxmsBaioT NULL 3HaueHuM B SQL, o omnpeneyeHmn. XoTa pe-
3yJIbTAT [IPM NONBITKe BCTaBMUTb NULL 3HaueHMe B IJIABHY I[I€PEMEHHYK OIllpe-
nejsifgeT NPOeKTMPOBIMK, 3TOT PEe3yJbTaT He IOOJIKEH POTUMBOPEUUTH Teopumu Oa-
3Bl IAHHBEIX, M I[IO3TOMY O0fA3aH Npou3sBecTu oumbky: kon SQLCODE BBMIOe OTpM-—
LaTeJIbHOT'O 4YMcJjla, M BBEBBATH NONNPOTPaMMy ylpaBJlieHMs oumbOkom. EcrecT-
BEHHO BaM HYXHO 2TOTr0 m3bexaThb. [lo3dToMy, BH MoxeTe BrOpaTb NULL 3Haue-
HMS C IOONYyCTHMMBIMM 3HAUYEHMAMM, He NPUMBOIAUIMMM K Pas3pyleHMIO Ballel IpoI-—
pamMel. Jlaxe ecynmM nOporpamMMa M He paspyumMTcd, SHAaYeHMA B IJIABHEIX Iepe-—
MEHHEIX CTaHyT HENPaBUJIBHEIMM, [IOTOMY YTO OHM He MOI'yT mMeTb NULL 3Haue-
HUM. AJIBTEPHATUBHEIM METOIOM IIpelNoCTaBJISEeMbBIM IJI 2TOM CUTyalUUey ABJIgeT-—
ca - dyHkuUmMsa nepeMmeHHoM indicator (ykazaresnb). IlepemenHHas indicator -
oObsaBJIeHHAs B paszejie o0baBJIieHMM SQL HaloMMHAET IpyI'Me IepeMeHHble. OHa
MOXET MMETB TMII TJIABHOTO H3BIKAa KOTOPBM COOTBETCTBYET UMCJIOBOMY TUIY B
SQL. Bcaxuy pas3, KkoT'Ia BBl BHIIOJIHAETE Ollepalluio, KOTOopas IOJDKHa IIOMeCc-—
Tk NULL 3HadeHMe B I[E€pPEeMEeHHY IJIaBHOI'O HA3BIKa, BBl OOJIXHBEL MCIIOJIB30BATH
nepeMeHHy® indicator, IOJsg HameXHOCTM. BEl IoMelaeTe IepeMeHHYyH indica-
tor B xoMaHZy SQL HENOCPEeNCTBEHHO I[OCJe [IEPEeMEeHHOM IJIaBHOI'O S3EKa KO-
TOPYI BB XOTUTE 3allMTUTh, 0e3 KaKUX—JuOO NpoOesioB MM 3BalATHX, XOTS BEH
¥ MOXeTe, IpPM XeJIaHuM, BCTAaBUTHL CJIOBO — INDICATOR. IlepemenHHOM indica-
tor B KOMaHIe, WM3HAYaJIbHO NpucBamBaeTcs 3HauveHye (0. OIHAKO, €CJM IIpPO-—
uzBoOouTCsa 3Hauenme NULL , nepemeHHas indicator CcTaHOBMTCH PaBHOM OTPU-—
LIaTeJILHOMY UMCJy. BH MOXeTe NpOBEPUTHL 3HaueHue InepeMeHHOM indicator,
uyTOOB y3HaTb, OBJIO JIM HamaeHO 3HaudeHMe NULL. JaBanTe NPEANOJOXMM, UYTO
nmossg city m comm, Tabauuel [IpomaBuos, He mMeT orpaHmdeHud NOT NULL, u
YTO MBl OOBABUIM Bpas3nejie oObsaBJjeHMM SQL, nee I[NACKAJIbeBCKHUE NepPEMEeHHHE
LIeJIoTo TuIa, ianmib. ( HeT HMUero TakoI'o B pal3neyie0ObSABJIEHUM, YUTO
MOITUIO OBl HNPEeNCTaBUTbL MX KakK NepeMmeHHHe indicator. OHM CTaHyT [IepeMeH-—
ueMu indicator, xorzma OByIOyT MCIOJNB30BaTbCHA Kak IepeMeHHEe indicator. )
VIMeeTCca omoHa BO3MOXHOCTbD:

EXEC SQL OPEN CURSOR High cust;
while SQLCODE = O do
begin



EXEC SQL FETCH High_cust
INTO :id num, :salesperson,
:loc:1i a, :commINDICATOR:1i b;
If i a>=0andib>=0 then
{no NULLs produced}
EXEC SQL UPDATE Salespeople
SET comm = comm + .01
WHERE CURRENT OF ngh_cust;

else
{one or both NULL}
begin
If i a < O then
writeln ('salesperson ', id num, ' has no city');
If 1 b < O then
writeln ('salesperson ', id num, ' has no
commission') ;
end;
{else}

end; {while}
EXEC SQL CLOSE CURSOR High_cust;

Kax BB BUIMTE, MB BKJOUMUIIM, KJoOUeBOoe CcJoBO INDICATOR B OIOHOM CJydae,
Y UCKJIOUMJIM e€T'0 B IOPYIT'OM CJlydae, dYTOOBl IOKaz3aThb, 4YTO sddexT OymeT omm-—
HaAKOBEIM B JioOoM ciydae. Kaxnmas crpoka OyneT BeOpaHa, HO kKoMmaHzna UPDATE

BREIIIOJIHUTCHA TOJIbkO ecyu NULL 3HaueHusa He OynyT oOHapyxXeHel. Ecam OymyT
obHapyxeHel NULL 3HadeHmMd, BHIIOJIHMUTCHA elle OOHa 4YacCThb NPOTPaMMEl, KOTOpas
pacneuaTaeT nOpenynpexnawpimee coobmeHre, THe ObJIO HalmeHo Kaxnoe NULL
3Ha4YeHUe.

ObpaTuTe BHMMAaHMe: MnepeMmeHHele indicator IOJIKHHE MPOBEPSTBCS B TJIABHOM
A3BIKEe, KakK yKas3eBaJIOCh BHIIEe, a He B npenjoxeHmr WHERE xomanzmer SQL.

[locenHee B NPMHLMIIE HEe 3allpelleHO, HO pes3yJjibTaT 4YacTo ObBaeT Helpen-—
BUIEHHEBIM .

VCIIOJIb30OBAHME TEPEMEHHOM INDICATOR
IJIA SMYJIAIMM NULL 3HAUEHUA SQL

Ipyrasgs BO3MOXHOCTB COCTOMUT B TOM, UTOOE OoOpab®aThBAThH [IEePEMEHHYK in-
dicator, cBsaBHBasg e€e C KaxIoM [IepeMeHHOM TJIaBHOTO S3HKAa, CIelMalibHEM
criocoboM, osmMynupyomyMm noBeneHre NULL 3HaueHuMt SQL.

Bcakui pa3, KoOT'Ia BB MCIOJNIb3yeTe OINHO M3 BTUX SBHAUEHMM B Balley IpOoI—
paMMe, HamnpuMmep B npemyioxeHmuu 1if ... then, Be MOxeTe cHauasa NPOBEPUTH
CBSABAHHYI IepeMeHHyW indicator, gBjsgeTcsa Ju ee 3HaueHue=NULL. Ecau 2TO
Tak, TO BBl OOpabaTeHBaeTe NepPeMeHHY NO-IPYyI'OMY . Hanpumep, ecnmu NULL
3HaUeHye OBJIO MBBJIEUEHO M3 I[OoJIg City mJjsa TJjIaBHOM NepeMeHHOM city, ko-
Topasa cCcBA3aHa C HepeMeHHOM indicator - i city, BB HOJXHE yCTaHOBUTH
3HaueHMe Ccity paBHOEe IOCJIeIOBATEJIbHOCTM NPOOesioB. 32TO OyneT HeoOXOonm-—
MO, TOJIBKO €CJIM BEI GVJZLGTG paclriedyaTelBaTb €I'O Ha IPUMHTEPpEe; €I'0 3HadYeHNre
He IOJIXHO OTJMYaTbCA OT JIOTMKM Balmlelf mnporpamMel. EcTecTtseHHo, 1 city
aBTOMATUUECKM YCTAHOBJIMBAeTCH B OTpMLATeJIbHOe 3HaueHue. [IpelrlojIoXuM,
YUTO BB MMEJM CJIeOYyIyD KOHCTPYKLMIO B Balley OpoIpaMMe :

If sity = 'London' then
comm: = comm + .01
else comm: = comm - .01

Jioboe 3HaueHMe, BBOIMMOE B IepeMeHHyW0 city, wmim OyzmeTr pasuo "London"
uinmM He OymeT paBHO. ClemoBaTeJIbHO, B KaXIOM CJlydae 3HAadeHMNe KOMMCCMOH—
HEIX OynmeT Jmbo yBEJIMUMHO JIMOO yMeHblleHO. OIHAKO, DSKBMBAJIEHTHBIE KOMAaHIBL
B SQL BEIIOJHAKTCS IO Pa3HOMY:



EXEC SQL UPDATE Salespeople
SET comm = comm + .01

WHERE sity = 'London';
n
EXEC SQL UPDATE Salespeople

SET comm = comm .01;

WHERE sity < > 'London';
( BapmanT Ha IIACKAJle paboTaeT TOJBKO C €OMHCTBEHHBM 3HadeHuUeM, B TO
BpeMsa KakK BapuaHT Ha SQL paboraeT co BceMmmu Tabiamuamu. ) Eciam 3HadueHHUe
city B BapmaHTe Ha SQL OymeT paBHO 3HaueHmio NULL , oBa npexmukara OymoyT
HEeM3BECTHE, M 3HAa4YeHM)e Ccomm, CJlefoBaTeJIbHO, He OyIeT M3MeHEeHO B JIOOoM
crydae.

BEl MOXeTe MCIHOJIb30BATL MNepeMeHHyl indicator uToOH cmejlaTh MNOBEIeHUe
Ballero IJVIABHOI'O A3HKA HENPOTMBOPEeUYallMM 3TOMY, C IIOMOLBI CO3IOaHMA YCJO-—
BUA, kKoTopoe wmckiwouaeT NULL 3HaueHUA:

If i city > = O then

begin

If city = 'London' then
comm: = comm + .01

else comm: = comm - .01;

end;

{begin and end HyYXHE 3OeCb TOJIbKO IJis NOHVMAaHNA}
[IPVIMEYAHVE : TlocyenHaa CTpoOKa 3TOTO IIpMMepa COXEPXUT PEeEMapKy -—
{ begin m end HeoOOXOAOMMEI TOJIBKO IJiS IIOHMMaHUS }

B OoJiee CJIOXHOM HOpOTpaMM, BE MOXETE 3axXOTeThb yCTAaHOBUTH ByJeBy Hnepe-
MeHHYI B "BepHO" , uUuTOOB ykKasaTb UYTO 3HaueHue city =NULL. 3aTeM BE MO-—
XeTe IIPOCTO IPOBEPATH 3Ty IIEepPeMeHHYK BCAKMM pas3, Kor'na BaM 3TO HeODOXO-
OVIMO .

IPYT'OE MCIOJIb30OBAHUE IIEPEMEHHOM INDICATOR

[lepemenHas indicator TakXe MOXeET MCIOJBb30BATHCHA IJIA Ha3HAYEHMS 3HA—
yeHusa NULL. IIpocTo noBaBbTe ee K MMEeHM IJIaBHOM I[IepeMeHHOM B KOMaHIe
UPDATE wmnm INSERT TeMm xe crnocotbomM UuTo M B KoMaHzme SELECT. Ecnm nepe-
MeHHasa indicator mMmeeT oTpuLATEeNIbHOE 3HAaueHMe, 3HaueHume NULL OynmeT ro-

MeIeHOo B noJje. Hamnpmmep, crenymoimasd KoOMaHOa nomemaeT 3HadeHmsa NULL B
noynsa city m comm, Tabiauus [IpomaBlLOB, BCAKMUNM pas, KoI'Ia IepPeMeHHHe in-
dicator - i_a 28071 i_b OyOoyT OTpMLATEJIBHBEIMM,; B NPOTMBHOM CJlydae OHa I0-

MellaeT TyIa 3SHaYeHUMA IJIABHBIX T[IepPEeMEeHHBIX

EXEC SQL INSERT INTO Salespeople
VALUES (:Id num, :salesperson, :loc:i a, :comm:i b);

[lepemenHas indicator mcnojb3yeTcs Takxe, UYTOOB [IOKAa3EBATbH OTOpPAaCHBA-—
eMyl CTPOKYy. 3TO NPOMBOMIET €CJIM BH BCTaBJISeTe 3HAaUeHMud CUMBOJIOB SQL B
TJIABHYI IIepeMeHHyYK KOoTopas He JOCTAaTOYHO IOJMHHAa 4YTOOH BMECTUTHL BCE

CMMBOJIEI. 9TO ocobasa npobJjieMa C HeCTaHIapTHBIM TulaMy OaHHeEIX — VARCHAR u
LONG ( cmoTpu Ipumyioxenuio C ). B mToM ciydae, IepeMeHHas OyIeT 3allojiHe-—
Ha II€pPBEBEIMM CHMMBOJIaMM CTPOKHM, a IIocJyiegHMe CHVIMBOJIBL 6y):[yT IIOTEPAHEL. Ecan

MCIONb3yeTCsa HnepeMeHHas indicator, oHa OyIneT yCTaHOBJIEHA B IOJIOXUTEJb-—



HOEe 3HaueHue, YKa3bBawlee Ha OIMHY OTOpachBaeMOM YacCTU CTPOKM, I10O3BO-—
ag TakuM ofOpasoM BaM Y3HATL, CKOJIbBKO CHMMBOJIOB OBIO MOTEPSHO.

B sToM ciiyuae, Be MOXeTe MNPOBEPUTHL C IIOMOWBI IPOCMOTPpa —-3HaudeHMre Ie-
pemenHo indicator > 0, mumm < 0.

PE3IOME

Komannmer SQL BKJIAOBBAKTCSA B NpPOLeldypHBE SA3BEIKAX, YTOOB OOBEOMHUTB CUMJIBL
IOIBYX NOOXOHOB. HeKOTOpBEe HOONOJIHMTEJIbHEIE cpencTBa SQL HeoOXOOMMEI, YTOOEBL
BEINOJIHUTE 3Ty paboTy. BioxeHHEBIEe KOMaHIOE SQL TpaHCIMPYyEeMbE NIPpOIpaMMOl,
HasBBaEMOV MNPEKOMNMUIATOPOM, B QOPMYy NPUTONHYK IJIS MCIOJIB30BAHUSA TPAHC—
JIATOPOM IJIaBHOI'O 43BIKa, M MCIIOJIB3YyEMBIE B O5TOM IJIABHOM A3BIKE, KaK BEI3O-
BEI NPOLEeNyps K MNOANPOTPaMMaM KOTOPEE CO3IOaeT [IPeKOMIMJIATOP, HAa3HBAKTCH
- MOomyJaAMM mocTyna. ANSI nommepxmpBaeT BJIOXKeHMe SQL B A3BEIKU: [TIACKAJIbL,
®OPTPAH, KOBOJI, u PL/I. Ipyrme S3bKM TaKXe MCIOJb3YITCH, OCOoOeHHO Cu.
B MNONBEITKE KPaTKO ONMCaThb BJIOXeHHHBM SQL, wmMmelTCcsa HamboJjiee BaxHBEE MecTa
B BTOM TJlaBe:

* Bce BJIOXeHHBIe KOMAaHIHE SQL HaumHaoTca ciaoBaMm EXEC SQL ¥ 3aKaHUMBAT-—
ca CcrnocoboM KOTOPBIM 3aBMCUT OT MCIOJBE3YyeMOI'O IJIaBHOIT'O S3BIKA.

* Bce T1JiaBHBEIE IIepeMeHHBle OOCTYIIHEE B KOMaHIax SQL, IOOJIXHEL OBITH OOBAB—
JIeHBl B pasnesie oO0wABJIeHUM SQL mpexne, dYeM OHM OyOyT MCIOJIB30BAaHEH.

* BceM TJIaBHEIM I[I€PEMEHHEM JOJDKHO NpeAmlecTBOBaTh OBOETOUME KOTIOa OHU
MCIOJIb3YITCS B koMaHIe SQL.

* 3anpoCel MOTYT COXPAaHATH CBOM BEBOJI HEIOCPEINCTBEHHO B IJIABHEIX [epe-
MEHHEIX, MCHOJIb3ysa npenjoxeHme INTO, ecam M TOJBKO €CJM, OHM BHOMPAWT
€OMHCTBEHHYK CTPOKY.

* KypCOphl MOT'YT MCIOJNIb30BaThCS IJIS COXPaHEHMS BEBOIA 3alpoca, M HOCTY-—
Ia K OINHOVM CTPpOKEe B KaxXIbM MOMEHT BpeMeHU. KypCophl OHBalT OObSBIJIEHEI-
MM ( ecCyM OHNpemesyidlnT 3alpoC B KOTOPOM OYyOyT COOEPXAaTbCH), OTKPBITHMU (
€CJM BHIIOJIHAKNT 3alpocC ), M SBaKPBTEMU ( eClM yHaJjglT BHBOI 3alnpoca us3
Kypcopa ). Ecim xypcop OTKpHT, komaHna FETCH, ucnomnpzyeTcsa 4YTOOBl Ie-—
peMemaTs e€ro [0 odYepeIlM K KaxIOoM CTPOKe BHBOHA 3alpoca.

* KypCOpsl ABJANTCA MOOMQUUMPYEMEIMM MJIM TOJIBKO-YTeHMe. YTOOH CTaThb MO-—
OIVOMUMPYEMEIM, KYypCOp IOOJIXeH YIOBJIETBOPATE BCEM KPUTEPUAM KOTOPBM
YIOOBJIETBOPAET IIPOCMOTP; KpOMe TOI'O, OH He IOJIXKeH MCIIOJIb30BaThb IIpeln-—
Joxenur ORDER BY wmam UNION, KOTOPEIE B JIOOOM CJlydae He MOT'yT MCIIOJIb-—
30BAaTbCA NpocMOTpaMM. He mMommMOMUMPYyeEMB KypCcop fABJSETCHS KypCOpoM
TOJIBKO—4YTEHNE .

* EciM KypCcop MOIMOUUMPYEMHM, OH MOXeT MCIIOJNb30BaTbCsa IJIsA ONpelelieHMsd,
KaKMe CTPOKM 3aIeMCTBOBAaHHE BJIOXeHHBIMM koMaHnmamy UPDATE u DELETE ue-
pe3 npenynoxeHue WHERE CURRENT OF. DELETE wmnm UPDATE HOJIXHEI OEITH BHE
TOM TabJIMLE K KOTOPOM Kypcop ofpallaeTcs B 3alpoce.

* SQLCODE gnojrxeH OBITH OOBABJIEH KaK [IepPeMeHHas YMCJIOBOTO TMIA OJIS  KaX-—
OOV NpOoTrpaMMel kKoTopad OyIeT MCIOJIb30BaThk BJOXeHHEM SQL. Ero 3HadeHHMe
YCTAHOBJIMBAETCSA aBTOMaTUYECKM I[IOCJIe BHIIOJHEHMS KaxXIoM koMaHOel SQL.

* Ecam xoMaHzma SQL BHMNOJIHEHa Kak OOBWHO, HO He NpOoM3Bejia BEBOIA UM
OXMIOAeMOT'O MBMEHEHUs B 0Oase maHHHX, SQLCODE = 100. Ecam KoOMaHIa OpO-
u3Beja oumbkKy, SQLCODE OynmeT paBHATBCHA HEKOTOPOMYy alllapaTHoonpene-
JIEHHOMY OTPMULATEJIbHOMY UMCIJIy KOTOPpOe ONMUCHBAaeT OuMOKy. B NPOTMBHOM
cayduae, SQLCODE = 0.

* Ilpennoxenme WHENEVER MOXeT MCIOJIB30BATLCA OJIA ONpPeneJieHus OeMCTBUS

KOTOpOEe HYXHO NpeAnpuHaTh korma SQLCODE = 100 (He HaMIEHO) WMIM KoT'Oa

SQLCODE pareH oTpuLaTeJbHOMy Ymciy ( SQLERROR ). [IIeCTBMEM MOXET

OBITb MJIM TIepexXOod K HEKOTOPOM OINpeleJyIeHHOM MeTKe B nporpamde ( GOTO
) WIM OTCYTCTBME KaKOIO-JMOO HeMcTBMSA Boolume ( MIPOOOJIXUTH) .

[locnenHee, YCTAHOBJIEHO IO YMOJIUaHMUIO.
* YuCJIOBEIE II€PEMEHHEE MOTYT TakXe MCIOJIb30BaThbCHA KakK IepeMeHHee 1indi-
cator. IlepemeHHEle 1ndicator crenyoT 3a IPYI'MM MMEHAaMM [I€PEMEHHEX B



xkoMaHIOe SQL, ©e3 kKakux OB TO HM OBIJIO INOCTOPOHHMX CMMBOJIOB KpOMe (He-
obazaTenbHOTO) crnoBa INDICATOR.

* QOOrIUHO, 3BHaueHMe nepemeHHOM indicator = 0. Ecam xomMauma SQL nerTaeTcs
noMecTuTsb NULL 3HaueHMe B IJIABHYI [IePEeMEHHYI KOTopas MCHOJIb3yeT in-
dicator, indicator BymeT yCcTaHOBJIEH B OTpPHUIIATEJIbHOE BHAUYEHMe. ITOT
baxT MOXHO MCIIOJNB30BaThbCA YTOOB NPenoTBpallaTh owmMOKM, M OJIS IoMeda-—
Husg NULL 3HadeHuM SQL IOJa cHeuMajibHOM o0pa®oTKM MX B TDJIaBHOM MNPOT-—
pamme.

* TlepeMeHHas indicator MOXeT MCHNOJIB30OBATHCS IJiS BCTaBku NULL 3HaAUeHUM
B koMaHIel SQL - INSERT mnm UPDATE. OHa TakXe MOXET MNPUHMMATE IIOJIOXM—
TeJIbHOE 3HadeHMe yKas3eBaplee Ha OJIMHHY OTOpachBAEMOM WAaCTM CTPOKM He
IIOMEeCTHUBIIENCHA B NpelesibHEE I'PaHMLE KaKOMHMOYIb IIE€PEeMeHHOM, KyIa 3Ta
CTpoka IoMelasach.

khkkhkkkhk Ak hkkKhk*k PABOTA C SQL kAKhkAkkkhkkAkhk Ak kA kA h k%

ObpaTtuTe BHMMaHMe: OTBETH IJIS 3TUX YIHIPaXHEHMM HANMCaHBI B IICEBIOKO—
oax, ABJAOILMXCS AHTJIMMCKUM SA3LIKOM ONMCAHMS JIOTMKM, KOTOPOM IOJIKHA CJle-—
IOOBaTh IporpaMMma. OTO CIHEeJIaHO IJig TOI'O YTOOBl [IOMOMOYbL UUTATEJIAM KOTO-—
pele  MOT'yT OBTb He3HAKOMH C IlackajeMm (uiam JIoOeM IPpyITMM S3BEKOM) . Kpowme
TOTO 3TO Jyule choxkycHUpyeT Balle BHMMAaHME Ha BKJIOUEMBIX NOHATMUAX, OIyC-—
Kag YacCTHOCTM TOTO MM IOPYyTOTl'O S3HKa. YTOOE HENPOTUBOPEUUTH HAWIMM IpU-—
MepaM, CTWUJIb [NCeBIOoKoma OyIeT HaloOMMHATL llackajb.

Mpl ONyCTMM M3 OPOTPaMM BCE UTO HE OTHOCUTCH HaIpAMyl K paccMaTpuBae-—
MEIM BOIpOCaM, HalpuMep, OlIpeleJieHMe YCTPOMCTB BBOIa—-BHBOIA, IOIKJIIIOUE-—
HUYe k 6asze JaHHEIX, U Tak »ajiee. KoHeuHO, MMeeTCs MHOTO CHOCODOOB UTOOH
BRHIIIOJIHATEL TaKMe ylpPaxXHeHUSA; U COBCeM He 00s3aTesJIbHO UTO [IpencTaBJIEeHEE
BAPMAHTH PEUeHUM SABJISITCA CaMbIMM YyIAUHBIMMU .

1. PazspaborTanTe NPOCTYI NPOTPaMMy KOTOpas BHOepeT BCe KOMOMHALMM I1OJIEN
snum ¥ cnum M3 Tabmauy [lopankoB M 3aKas3uMKOB M BBIACHUTE, BcCeTna JU
nperelgymas KOMOMHALMA TakKas Xe KaK [ocjenyomasa. Ecam xoMOMHauuUdg u3
Tabauuel [IOpSOKOB He HalzeHa B Tabjauie 3aka34YMKOB, 3HAUeHMue I10J14
sSnum OJjig 3TOM CTPOKM OyIeT M3MEHEHO Ha YyHOBJIeTBOpSAlllee yYCJIOBMIO COB-—
nageHuda. Bel OOJIXHEL [IOMHMTB, WYWTO KypCOp C [NOA3ANpPOCOM — MOOMOULUPYEM
( ANSI orpaHMdYeHMe, TaKXe NPMMEHMMO K IIPOCMOTPpaM, M 4YTO Oas3MCHasd
LIeJIOCTHOCTE 0asbl OAaHHEIX 3TO HE TOXEe CaMOe UTO NpOoBepKa Ha oumbky (
T.e. IEePBMUHEE KJIOUM YHMKAJIbHBEI, BCe I0JId cnums B Tabismie [Iopaikos
NpaBUJIBHEl, M Tak Jajlee ). IllpoBepbTe pas3ney OObABJIEHUM, U yDeInTech
UTO TaM OOBABJIEHEl BCE MCIIOJIb3yEeMEle KYPCOPHL.

2. lpennojoxuMm, UYTO Balla IpoTrpaMMma npenamnmceiBaeT ANSI sBamnpemeHme Kypco-—
PEL MM  NIPOCMOTPEL MCIOJIb3yKRlMe MOOIMOUUMPpYEMEIe [IOO3alpOoCH. Kak BEH
OOJDXKHEL M3MEHMTEH BHIUIEYIOMAHYTYI IPOTpaMMmy ?

3. PaspaboTaliTe mnOporpamMMy KOTOPas MNOICKABHBAET I[I0JIb30BATEJIAM M3MEHUTH
3HAUEHMUs [NO0Jia city mpomaBlla, aBTOMATUUYECKM yBEJIMUMBAET KOMMCCHOHHEIE
Ha .01 mns npomaBLa [IepeBOOMMOTO B BapcesyioHy U yMeHbmaeT mx Ha .01
oJjisa nponaslia nepesonmMmoro B CaH Xoce. Kpome TOro, mnpomabBell Haxonsa-—
mmica B JIOHOOHE HOOJDKeH NOTepATh .02 M3 CBOMX KOMMCCMOHHEIX, HeE3aBU-—
CMMO OT TOI'O MEHHAEeT OH I'OpoJ WM HeT, B TO BpeMda Kak I[IponaBel, He
Haxomammiica B JIOHIDOHE IOJIXKEeH MMEeThb YyBeJMUeHMe KOMMCCUMOHHEIX Ha .02.
/I3MeHeHMe B KOMMCCMOHHBIX OCHOBEIBaWIleeCda Ha HaXOXIeHuM OpomabBla B
JIOHIOHEe, MOXEeT IMIPUMEHATbLCH HEe3aBUCKHMMO OT TOT'O KyHa TOT [NIepeBOOUTCH.
BrIscHMUTE MOTYT JM Nojie city wmiam nosie comm conmepxaTbk NULL 3HadeHUd,
u obpaboTanTe Mx, Kak 5TO mejaeTrca B SQL. IlpenynpexmneHue! : BTa
nporpaMMa ¥MMeeT HEKOTOPHE COKpalleHM.

[IpunoxeHue A.

OTBETH IIJIA YIIPAXHEHNUA



T'nmasa 1.

N

cnum
rating

IpyTuM CJIOBOM IJiS CTPOKU
cToJsiblla ABJISeTCS — IIOoJe.
[ToToMy YTO CTPOKM,
IOeJIEGHHOTO yNOpPAINOYEeHMA.

T'naBa 2.

Sw N

CuMmBOJI ( MM TEKCT )
HeT

A3elk MaHUNYyIMPOBaAHMA JJaHHBEIMU

“ HOMEpP

ABJIAE€TCHA -

10 OonpeneJyieHuo,

3an0Mchb. JpyI'MM CJIOBOM IJid

HaxonmAaTca 6e3 Kakoro Jmbo onpe-

(A3HK DML)

3T0 CcJOBO B SQL mMMeeT chneumaljibHOe ydebHOe 3BHaueHUe.

I'slaBa 3.

1.

SELECT onum, amt,
FROM Orders;
SELECT *

FROM Customers
WHERE snum = 1001;
SELECT city, sname, snum,

FROM Salespeople;
SELECT rating, cname

FROM Customers

WHERE city = 'SandJose';
SELECT DISTINCT snum

FROM Orders;

odate

comm

I'maBa 4.

SELECT * FROM Orders WHERE amt > 1000;

SELECT sname, city
FROM Salespeople
WHERE city = 'London'
AND comm > .10;
SELECT *
FROM Customers
WHERE rating > 100
OR city = 'Rome';

i

SELECT *
FROM Customers
WHERE NOT rating < =
OR city = 'Rome';

100

jZ0)078

SELECT *
FROM Customers
WHERE NOT (rating < = 100
AND city < > 'Rome');

MoryT OBTL elle IPyTMe PEeleHM.

4.

odate
10/03/1990

amt
18.69

onum
3001

cnum
2008

snum
1007



3003 767.19 10/03/1990 2001 1001
3005 5160.45 10/03/1990 2003 1002

3009 1713.23 10/04/1990 2002 1003
3007 75.75 10/04/1990 2004 1002
3008 4723.00 10/05/1990 2006 1001
3010 1309.95 10/06/1990 2004 1002
3011 9891.88 10/06/1990 2006 1001
5. onum amt odate cnum snum
3001 18.69 10/03/1990 2008 1007
3003 767.19 10/03/1990 2001 1001
3006 1098.16 10/03/1990 2008 1007
3009 1713.23 10/04/1990 2002 1003
3007 75.75 10/04/1990 2004 1002
3008 4723.00 10/05/1990 2006 1001
3010 1309.95 10/06/1990 2004 1002
3011 9891.88 10/06/1990 2006 1001

6. SELECT *
FROM Salespeople;

T'smaBa 5.

1. SELECT *

FROM Orders

WHERE odate IN (10/03/1990,10/04/1990);

128
SELECT *

FROM Orders

WHERE odate BETWEEN 10/03/1990 AND 10/04,1990;
2. SELECT *

FROM Customers

WHERE snum IN (1001,1004);
3. SELECT *

FROM Customers

WHERE cname BETWEEN 'A' AND 'H';
[IPMMEUAHVE: B ASCII 6azsorou cucTtemMe Hoffman He Oyme BHBeIEeH M3-3a KO-
HeuHEX OpobejioB nocjye H. Ilo ToOM Xxe caMoM NpuUMHe BOTopas I'paHulla He
MOXeT OBITH G, TOCKOJIBKY OHa He BEBemeT mMeHa Giovanni m Grass. G MOXeT
MCIIOJIb30BATHCA B CONPOBOXIEHUM C Z, TaK YUTOOBE CJIedOoBaThb 3a JIPYyIUMMU
CUMBOJIaMM B aJldaBMUTHOM IIOpsSlKe, a He NpellleCTBOBATH MM, Kak 2TO IeJjlaloT
npoOeJisl.
4. SELECT *

FROM Customers

WHERE cname LIKE 'C%';
5. SELECT *

FROM Orders

WHERE amt < > O

AND (amt IS NOT NULL) ;
nJjin
SELECT *
FROM Orders
WHERE NOT (amt = O
OR amt IS NULL);

I'staBa 6.

1. SELECT COUNT (*)
FROM Orders
WHERE odate = 10/03/1990;
2. SELECT COUNT (DISTINCT city)
FROM Customers;



3. SELECT cnum, MIN (amt)
FROM Orders
GROUP BY cnum;
4 SELECT MIN (cname)
FROM Customers
WHERE cname LIKE 'GS$';
5. SELECT city,
MAX (rating)
FROM Customers
GROUP BY city;
6 SELECT odate, count (DISTINCT snum
FROM Orders
GROUP BY odate;

T'maBa 7.

1. SELECT onum, snum, amt * .12
FROM Orders;
2. SELECT 'For the city ', city, ', the highest rating is ',
MAX (rating)
FROM Customers
GROUP BY city;
3 SELECT rating, cname, cnum
FROM Customers
ORDER BY rating DESC;
4. SELECT odate, SUM (amt)
FROM Orders
GROUP BY odate
ORDER BY 2 DESC;

I'slaBa 8.

1. SELECT onum, cname
FROM Orders, Customers
WHERE Customers.cnum = Orders.cnum;
2. SELECT onum, cname, sname
FROM Orders, Customers, Salespeople
WHERE Customers.cnum = Orders.cnum
AND Salespeople.snum = Orders.snum;
3. SELECT cname, sname, comm
FROM Salespeople, Customers
WHERE Salespeople.snum = Customers.snum
AND comm * .12;
4. SELECT onum, comm * amt
FROM Salespeople, Orders, Customers
WHERE rating > 100
AND Orders.cnum = Customers.cnum
AND Orders.snum = Salespeople.snum;

T'nmaBa 9.

1. SELECT first.sname, second.sname
FROM Salespeople first, Salespeople second
WHERE first.city = second.city
AND first.sname < second.sname;
[IceBOnoHVMaM HeT HeOoOXOOMMOCTM MMETb MMEeHHO TakKue MMeHa.
2. SELECT cname, first.onum, second.onum
FROM Orders first, Orders second, Customers



WHERE first.cnum = second.cnum
AND first.cnum = Customers.cnum
AND first.onum < second.onum;
Bam BEIBOA MOXET MMETb HEKOTOpPhHle OTJIMUMS, HO B BalleM OTBeTe BCe
JyeCKMre KOMIIOHEHTHEI IJOJIXHBL GI:I'I‘I: TaKVMM Xe.
3. SELECT a.cname, a.city
FROM Customers a, Customers b
WHERE a.rating = b.rating
AND b.cnum = 2001;

T'masa 10.

1. SELECT *
FROM Orders
WHERE cnum =
(SELECT cnum
FROM Customers
WHERE cname = 'Cisneros');
WU
SELECT *
FROM Orders
WHERE cnum IN
(SELECT cnum
FROM Customers
WHERE cname = 'Cisneros');
2. SELECT DISTINCT cname, rating
FROM Customers, Orders
WHERE amt >
(SELECT AVG (amt)
FROM Orders)
AND Orders.cnum = Customers.cnum;
3. SELECT snum, SUM (amt)
FROM Orders
GROUP BY snum
HAVING SUM (amt) >
(SELECT MAX (amt)
FROM Orders) ;

T'masa 11.

1. SELECT cnum, cname
FROM Customers outer
WHERE rating =
(SELECT MAX (rating)
FROM Customers inner
WHERE inner.city = outer.city);
2. PemeHme C MOMOIBI COOTHECEHHOTO IOI3alpoca:
SELECT snum, sname
FROM Salespeople main
WHERE city IN
(SELECT city
FROM Customers inner
WHERE inner.snum < > main.snum);
PemeHre C noMmompio OOBeOVHEHUS :
SELECT DISTINCT first.snum, sSname
FROM Salespeople first, Customers second
WHERE first.city = second.city
AND first.snum < > second.snum;

JIOTVI—



COOTHECEeHHBM II0I3alpoC HAXOIUT BCEeX 3aKasUMKOB He OOCJIyXMBAEMBIX IaHHBM
NPOOABLOM M BHEISCHSET: XMUBET JiM KTO-HMOyIb M3 MX B e€I'0 Iopole. PemeHue
C NOMOWBK OObeOMHEHMUA ABJsAeTCd OoJjiee NPOCTEIM M OoJjiee MHTYUTHMBHBEM. OHO
HaxXOoOMUT CJlydau TIe nojsa city coBmamaloT, a nojs snums HeT. CJleloBaTesb-—
HO oOObemmHeHMe ABJigeTca OoJjiee MIGIHBIM pPelleHMEeM IJid 2TOM NPOoOJIeMEl, ueMm
TO KOTOPOE MBI MCCJIeNOBaji¥ OO B3TOro. lVMeeTcsa eume 0OoJjiee MBAMHOE PEleHMe
C NOMOWBK IIoI3anpoca, C KOTOPBM BBl CTOJIKHETECH IIO3XEe.

T'yaBa 12.

1. SELECT *
FROM Salespeople first
WHERE EXISTS
(SELECT *
FROM Customers second
WHERE first.snum = second.snum
AND rating = 300);
2. SELECT a.snum, Snhame, a.city, comm
FROM Salespeople a, Customers b
WHERE a.snum = b.snum
AND b.rating = 300;
3. SELECT *
FROM Salespeople a
WHERE EXISTS
(SELECT *
FROM Customers b
WHERE b.city = a.city
AND a.snum < > b.snum);
4. SELECT *
FROM Customers a
WHERE EXISTS
(SELECT *
FROM Orders b
WHERE a.snum = b.snum
AND a.cnum < > b.cnum)

T'masa 13.

1. SELECT *
FROM Customers
WHERE rating > = ANY
(SELECT rating
FROM Customers
WHERE snum = 1002);

2. cnum cname city rating snum
2002 Giovanni Rome 200 1003
2003 Liu San Jose 200 1002
2004 Grass Berlin 300 1002
2008 Cisneros SandJose 300 1007

3. SELECT *
FROM Salespeople
WHERE city < > ALL
(SELECT city
FROM Customers) ;
NI
SELECT *
FROM Salespeople
WHERE NOT city = ANY
(SELECT city
FROM Customers) ;



4. SELECT *
FROM Orders
WHERE amt > ALL
(SELECT amt
FROM Orders a, Customers b
WHERE a.cnum = b.cnum
AND b.city = 'London'):;

5. SELECT *
FROM Orders
WHERE amt >
(SELECT MAX (amt)
FROM Orders a, Customers b
WHERE a.cnum = b.cnum
AND b.city = 'London');

T'nmasa 14.

1. SELECT cname, city, rating, 'High Rating'
FROM Customers
WHERE rating > = 200

UNION

SELECT cname, city, rating, ' Low Ratlng'
FROM Customers

WHERE rating < 200;

jZ0)078

SELECT cname, city, rating, 'High Rating’
FROM Customers
WHERE rating > = 200

UNION

SELECT cname, city, rating, ' Low Rating'
FROM Customers
WHERE NOT rating > = 200;
Pasnuuye Mexny DSTUMKU OBYMSA MNPEIJIOXESHMUSIMM,

B QopmMe BTOPOI'O HNpenaukKarTa.
ObpaTuTe BHMMAaHME YTO, B obomux cCaydasax,

crpokxa "Low Rating" wmmeer B
Hayajle IOOINOJIHUTEJIbHEM NpobeJsi Ojig TOT'o YTOOB COBIalaThk coO cTpokoy "High
Rating" no nnmuHe.

2. SELECT cnum, cname
FROM Customers a
WHERE 1 <
(SELECT COUNT (-)
FROM Orders b
WHERE a.cnum = b.cnum)

UNION

SELECT snum, sname



FROM Salespeople a
WHERE 1 <
(SELECT COUNT (*)
FROM Orders b
WHERE a.snum = b.snum)

ORDER BY 2;

3. SELECT snum
FROM Salespeople
WHERE city = 'San Jose'

UNION

(SELECT cnum
FROM Customers
WHERE city = 'San Jose'

UNION ALL

SELECT onum
FROM Orders
WHERE odate = 10/03/1990);

T'masa 15.

1. INSERT INTO Salespeople (city, cname, comm, cnum)

VALUES ('San Jose', 'Blanco', NULL, 1100);
2. DELETE FROM Orders WHERE cnum = 2006;
3. UPDATE Customers

SET rating = rating + 100

WHERE city = 'Rome';
4. UPDATE Customers

SET snum = 1004

WHERE snum = 1002;

T';masa 16.

1. INSERT INTO Multicust
SELECT *
FROM Salespeople
WHERE 1 <
(SELECT COUNT (*)
FROM Customers
WHERE Customers.snum = Salespeople.snum);
2. DELETE FROM Customers
WHERE NOT EXISTS
(SELECT *
FROM Orders
WHERE cnum = Customers.cnum) ;
3. UPDATE Salespeople
SET comm = comm + (comm * .2)



WHERE 3000 <
(SELECT SUM (amt)
FROM Orders
WHERE snum = Salespeople.snum);
B OoJjiee CJIOXHEIM BapMaHT STOM KOMaHIE MOXHO OBJIO OBl BCTaBUThL IIPOBEPKY

yTOBE yOeIMThCS, UTO SBHAUEHMS KOMUCCHMOHHEIX He npeswmaioT 1.0 ( 100 % ):
UPDATE Salespeople
SET comm = comm + (comm * .2)

WHERE 3000 <
(SELECT SUM (amt)
FROM Orders
WHERE snum = Salespeople.snum)
AND comm + (comm * .2) < 1.0;
STy nNpoBJieMbl MOT'YT MMETH AOPyITMe, TakMe Xe XOpolMe PelleHMS.

T'masa 17.

1. CREATE TABLE Customers

(cnum integer,

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

2. CREATE INDEX Datesearch ON Orders (odate);
( Bce MHIOEeKCHBE MMEeHa MCIOJIb3yeMele B 3TUX OTBeTax - [NPOM3BOJIbLHEE. )
3. CREATE UNIQUE INDEX Onumkey ON Orders (onum) ;
4. CREATE INDEX Mydate ON Orders (snum, odate);
5. CREATE UNIQUE INDEX Combination ON
Customers (snum, rating);

T'staBa 18.

1. CREATE TABLE Orders
(onum integer NOT NULL PRIMARY KEY,
amt decimal,
odate date NOT NULL,
cnum integer NOT NULL,
snum integer NOT NULL,
UNIOUE (snum, cnum)) ;
ZnpaZi
CREATE TABLE Orders
(onum integer NOT NULL UNIQUE,
amt decimal,
odate date NOT NULL,
cnum integer NOT NULL,
snum integer NOT NULL,
UNIQUE (snum, cnum)) ;
[lepBOEe pelleHMEe NPelloUuTUTEJILHEEe.
2. CREATE TABLE Salespeople
(snum integer NOT NULL PRIMARY KEY,
sname char (15) CHECK (sname BETWEEN 'AA' AND 'MZ'),
city char (15),
comm decimal NOT NULL DEFAULT = .10);
3. CREATE TABLE Orders
(onum integer NOT NULL,
amt decimal,
odate date,
cnum 1integer NOT NULL,
snum integer NOT NULL,
CHECK ((cnum > snum) AND (onum > cnum)));



T';masa 19.

1. CREATE TABLE Cityorders
(onum integer NOT NULL PRIMARY KEY,
amt decimal,
cnum integer,
snum integer,
city char (15),
FOREIGN KEY (onum, amt, snum)
REFERENCES Orders (onum, amt, snum),
FOREIGN KEY (cnum, city)
REFERENCES Customers (cnum, city) );
2. CREATE TABLE Orders
(onum integer NOT NULL,
amt decimal,
odate date,
cnum integer NOT NULL,
snum integer,
prev integer,
UNIQUE (cnum, onum),
FOREIGN KEY (cnum, prev) REFERENCES Orders (cnum,onum) );9

T'masa 20.

1. CREATE VIEW Highratings
AS SELECT *
FROM Customers
WHERE rating =
(SELECT MAX (rating)
FROM Customers) ;
2. CREATE VIEW Citynumber
AS SELECT city, COUNT (DISTINCT snum)
FROM Salespeople
GROUP BY city;
3. CREATE VIEW Nameorders
AS SELECT sname, AVG (amt), SUM (amt)
FROM Salespeople, Orders
WHERE Salespeople.snum = Orders.snum
GROUP BY sname;
4. CREATE VIEW Multcustomers
AS SELECT *
FROM Salespeople a
WHERE 1 <
(SELECT COUNT (*)
FROM Customers b
WHERE a.snum = b.snum);

TnaBa 21.
1. #1 - He MOmMOMUMPYEMEIM, I[IOTOMY UTO OH McHojsb3yer DISTINCT.
#2 - He MOIMOUUMPYEMEM, [OTOMY YTO OH MCIOJIL3yeT OObeIrHeHue, arpe-
TaTHy® OyHKuUMioO, M GROUP BY.
#3 - He MomMbUUMPYEME, IOTOMY UTO OH OCHOBEIBAeTCsa Ha #1, KOTOPEI

caM 1o cebe He MOOUQUUUPYEMEI .
2. CREATE VIEW Commissions
AS SELECT snum, comm
FROM Salespeople



WHERE comm BETWEEN .10 AND .20
WITH CHECK OPTION;
3. CREATE TABLE Orders
(onum integer NOT NULL PRIMARY KEY,
amt decimal,
odate date DEFAULT VALUE = CURDATE,
snum integer,
cnum integer) ;
CREATE VIEW Entryorders
AS SELECT onum, amt, snum, cnum
FROM Orders;

TnaBa 22.

1. GRANT UPDATE (rating) ON Customers TO Janet;

2. GRANT SELECT ON Orders TO Stephen WITH GRANT OPTION;
3. REVOKE INSERT ON Salespeople FROM Claire;

4, MMar 1: CREATE VIEW Jerrysview

AS SELECT *
FROM Customers
WHERE rating BETWEEN 100 AND 500
WITH CHECK OPTION;
Ilar 2: GRANT INSERT, UPDATE ON Jerrysview TO Jerry;
5. lar 1: CREATE VIEW Janetsview
AS SELECT *
FROM Customers
WHERE rating =
(SELECT MIN (rating)
FROM Customers) ;
Illar 2: GRANT SELECT ON Janetsview TO Janet;

I'masa 23.

1. CREATE DBSPACE Myspace
(pctindex 15,
pctfree 40);

2. CREATE SYNONYM Orders FOR Diane.Orders;
3. OHM HOJIDKHBEI OBITH OTKaTaHEl OBDpPaTHO Hasal.
4. BJOkMpPOBKa B3aMMOMCKJIOYAWIEIo IOCTyIa.
5. Tonko YTeHMEe

T'nnaBa 24.

1. SELECT a.tname, a.owner, b.cname, b.datatype
FROM SYSTEMCATOLOG a, SYSTEMCOLUMNS b
WHERE a.tname = b.tname
AND a.owner = b.owner
AND a.numcolumns > 4;
ObpaTtuTe BHMMaHMEe: M3—-3a TOI'O 4TO OOJIBIIMHCTBO MMEH CTOJOLa OoObemmHsae-—
MEIX Tabnmil — pasJIMUHB, He BCe U3 MCIOJIb3YyeMEIX [ICEeBIOHMMOB a M D B BBI-
WEeYTIOMSHYTOM KOMaHIe — CTporo obsa3aTesibHbl. OHM NpPenCTaBJIEHE NNPOCTO IJig
MTOHMMAHMUS .
2. SELECT tname, synowner, COUNT (ALL synonym)
FROM SYTEMSYNONS
GROUP BY tname, synowner;
3. SELECT COUNT (¥*)
FROM SYSTEMCATALOG a
WHERE numcolumns/2 <



(SELECT COUNT (DISTINCT cnumber)
FROM SYSTEMINDEXES b
WHERE a.owner = Db.tabowner
AND a.tname = Db.tname);

I'masa 25.

1. EXEC SQL BEGIN DECLARE SECTION;
SQLCODE:integer;
{Tpebyemet BCETHa}
cnum integer;
snum integer;
custnum: integer;
salesnum: integer;
EXEC SQL END DECLARE SECTION;
EXEC SQL DECLARE Wrong Orders AS CURSOR FOR
SELECT cnum, snum
FROM Orders a
WHERE snum < >
(SELECT snum
FROM Customers b
WHERE a.cnum = b.cnum);
{ Mol nmoka eme mcnojyib3yeM 31echb SQL 1Jyiga BEHEIIOJIHEHMS OCHOBHOM paOOTH.
B3anpoc BHIIE pPas3MellaeT CTPOKM Tabjmusl [[OPSOKOB KOTOPHE HE COIJIACYITCS C
Tabamuer 3akKkas’uuMKOB. }
EXEC SQL DECLARE Custiassigns AS CURSOR FOR
SELECT cnum, snum
FROM Customers;
{3ToT KypCOpP MCIOJIb3yeTCs IJid [OJIydeHUsS [IPaBUJIbHBIX 3HaUYeHMM snum}
begin { ocHoBHas nporpamMma }
EXEC SQL OPEN CURSOR Wrong Orders;
while SQLCODE = O do
{luky mo Tex nop noka Wrong Orders He omycTeeT}
begin
EXEC SQL FETCH Wrong Orders INTO
(:cnum, :snum);
if SQLCODE = O then
begin
{Korma Wrong Orders omycTeeT, Mel He XOTeJM Ou MNPOOOJIXATE BEIIOJIHEHMUE
3TOI'O LUKJIa IO OEeCKOHEUYHOCTHU}
EXEC SQL OPEN CURSOR Cust Assigns;
repeat
EXEC SQL FETCH Cust Assigns
INTO (:custnum, :salesnum);
until :custnum = :cnum;
{lloBTopaTe FETCH mo Tex HOp IoOkKa ... KoOMaHZa OyIoeT NpOoCMaTpUBaTh
Cust Assigns KypCOp OO CTPOKM KOTOpas COOTBETCTBYyeT TeKylleMy
3HaUeHM cnum HampneHoro B Wrong Orders}

EXEC SQL CLOSE CURSOR Cust assigns;

{llosTOoMy Mbl OyIeM HauMHaTb HOBEIM BHIBOI B CJeIyOUMM pPas3 uepe3s LUKJI.
3HaueHMe B KOTOPOM MBI MOJIYUMM M3 STOTO Kypcopa COXpaHseTcsd B
nepemMeHHoy - salesnum. }
EXEC SQL UPDATE Orders
SET snum = :salesnum
WHERE CURRENT OF Wrong_Orders;
end; {Ecmam SQLCODE = 0}.
end; { Iloxka SQLCODE . . . BHIOJHUTL }
EXEC SQL CLOSE CURSOR Wrong Orders;



end; { OCHOBHas HOporpamMma }

2. Insg IDaHHOM MNPOT'paMMBl KOTOPYI S MCIIOJNL30Bajl, pelleHre OyIOeT COCTOSThb
B TOM, YTOORI IIPOCTO BKJIOUMTHE I10JI€ oOonum, TIIEPBUUYHEBEIM KJIIOUYOM T&@J’H/JLU:I

[Topanxos, B Kypcop Wrong Orders. B xomaHme UPDATE,

BBl OyIeTe 3aTeM

MCHOJIb30BaTh OpeiukaT WHERE onum =:ordernum ( cumMTas LeJyl [IepeMeH-—
Hyo - odernum, O0ObABJIeHHOM), BMecTO WHERE CURRENT Of Wrong Orders.
PesynbTaToM OymeT nporpamMMa Hanomodbmy 3ToM ( OOJIBIMHCTBO KOMMEHTAa-—

PMEB M3 Npemsnyliel NPOoI'PaMMbl 30eCh MCKJIIOYEHH ) @

EXEC SQL BEGIN DECLARE SECTION;

SQLCODE: integer;

odernum integer;
cnum integer;
snum integer;
custnum: integer;
salesnum: integer;

EXEC SQL END DECLARE SECTION;
EXEC SQL DECLARE Wrong_Orders AS CURSOR FOR
SELECT onum, cnum, snum
FROM Orders a
WHERE snum < >
(SELECT snum
FROM Customers b
WHERE a.cnum = b.cnum);
EXEC SQL DECLARE Cust assigns AS CURSOR FOR
SELECT cnum, snum
FROM Customers;
begin { ocHoBHas HnporpamMma }
EXEC SQL OPEN CURSOR Wrong Orders;
while SQLCODE = O do {lluxg mo Tex nop noka Wrong Orders
He omnycreerT}
begin
EXEC SQL FETCH Wrong_Orders
INTO (:odernum, :cnum, :sSnum);
if SQLCODE = O then
begin
EXEC SQL OPEN CURSOR Cust Assigns;
repeat
EXEC SQL FETCH Cust Assigns
INTO (:custnum, :salesnum);
until :custnum = :cnum;
EXEC SQL CLOSE CURSOR Cust assigns;
EXEC SQL UPDATE Orders
SET snum = :salesnum
WHERE CURRENT OF Wrong_Orders;
end; {If SQLCODE = 0}
end; { While SQLCODE . . . do }
EXEC SQL CLOSE CURSOR Wrong Orders;
end; { main program }

3. EXEC SQL BEGIN DECLARE SECTION;
SQLCODE integer;

newcity packed array[l. .12] of char;
commnull boolean;

citynull boolean;

response char;

EXEC SQL END DECLARE SECTION;
EXEC SQL DECLARE CURSOR Salesperson AS



SELECT * FROM SALESPEOPLE;
begln { main program }
EXEC SQL OPEN CURSOR Salesperson;
EXEC SQL FETCH Salesperson
INTO (:snum, :sname, :city:i cit, :comm:i com);

{BelObopka I[IEepPBOM CTPOKMU}
while SQLCODE = O do
{lloxa »TK cTpoku B Tabiauie [IpoXaBLOB. }

begin
if i com < O then commnull: = true;
if 1 cit < O then citynull: = true;

{ YcTraHOBUTL JioTMUeckMue GJjaryM KOTOpEle MOI'yT NokaszaTb NULLS.}

if citynull then

begin
write ('HeT Tekymero sHaueHus city mons npomasua ',
snum, ' XoTuUTe NpemocTaBMTh XOTA Ol omHo? (Y/N)');

{Ilonckaszka mnokaxeT 3HadyeHMe city cocrosmee m3 NULL 3HauyeHWUi. }
read (oTmBerT);
{OTBeT MOXeT OBITH CIHOEJIaH I103Xe. }

end {ecnu xoHeuHO - citynull}
else { He citynull }

begin

if not commnull then

{ UTOOBl BHIIOJIHATHL CPaBHEHME M ONepaluMM TOJbKO Oja He-NULL 3HadueHUlN

cBA3U }
begin
if city = 'London' then comm: = comm * .02 * .02
else comm: = comm + .02;
end;
{Iaxe ecym 3HaueHue u He - commnull, begin m end 3mecbp OJg SCHOCTH.}
write ('Texymwmit city nns npozmamua',
snum, 'ecTnr', city,

Xorure ero msMeHuTs? (Y/N)');

3. ObpaTture BHuMaHMe: IlpomaBell He Ha3HAUEHHM B HDaHHOEe BpeMda B olpene-
JIEHHEII T'OpPOIn, He OyIeT MMEeTb M3MEHEHMY KOMMCCUMOHBIX IIPU ONpelejieHUMN

HaxomAaATcda M OH B JIOHIOOHe.

read (oTmBeT) ;

{O’I‘Be’l‘ TEerepb MMeeT 3Ha4YeHME He3aBMCHMMO OT TOI'O 4UTO
citynull - BepeH MM HEBEpPEH.}

end; {mHaue He citynull}



if response = 'Y' then
begin
write ('BBemmuTe HOBOe 3HaueHume city:');
read (newcity);
if not commnull then

{9Ta onmepaumsa MoOXeT OBITb BEHIIOJIHEHA TOJIBKO 1Jjia He-NULL
3HAUEHUM. |}

case newcity of:

begin
'Barcelona':comm:= comm + .01,
'San Jose': comm: = comm *.01

end; {cnyuyHo m ecyam He commnull}
EXEC SQL UPDATE Salespeople
SET city = :newcity, comm = :comm:i com
WHERE CURRENT OF Salesperson;

{IlepeMeHHasa MHIOMKATOpa MOXeT noMecTuTb NULL 3HadeHMe B IIOJIE
comm ecJM Tak Has3HaudueHo. }
end; { Ecam oreer = 'Y', wimu ecam oTBerT < > 'Y',
U3MEeHeHu He OymeT. }
EXEC SQL FETCH Salesperson
INTO (:snum, :sname, :city:i clt,
:comm:1 com) ;

{BEIDOpPKa cCJenyoumel CTPOKMU}
end; {ecsmu SQLCODE = 0}
EXEC SQL CLOSE CURSOR Salesperson;
end; {OCHOBHOM MNPOTPAaMMEI}

[IpunoxeHmue B

TUIIE JAHHHIX B SQL

TUIIE OAHHEX PACIIOSHABAEMBIE C TIOMOIIBI0 ANST, COCTOAT ™3 CHUMBOJIOB U
Pas3JIMUYHBIX TUIOB YMCEJI, KOTOpHE MOTYyT kJjaccudMUMPOBATBCSA KakK TOUHHE
4ycia M NpubamMsmuTesbHble uMcJjla. TOYHBEE UYMCJIOBEIE TMIIEL — 3TO HOMEpa, C
OEeCATUYHOM TOUKOM MM 0es3 HeCATUYHOM TOYUKM. [IpMOIMBUTEJIbHEIE UYMCIJIOBHE
TUIEL — 3TO HOMepa B I[IOoKaszaTeJIbHOM (3KCIOHEHUMAJIbHOM IO OocHoBaHMoO — 10)
3anmucu.

g BCe MNPOYMX TMIIOB, OTJIMYUMSA CJIMIKOM Majsl YTOOH MX Kak-TO kJjaccubm-—
LIMPOBaTh .

VHOoTma TMUIEl OAaHHEIX MCIIOJIB3YIT aplyMeHT, KOTOPEIM S Ha3BIBAK pPa3MepoM
apryMeHTa, dYey TOYHHM GGopMaT M 3HAUYeHMEe MeHAeTCS B 3aBUCUMOCTHU OT
KOHKPETHOTO TuNa. 3HadeHMA [0 yMOJIYaHuio ODOeCHedeHH IJid BCeX TUIIOB, eC-—
M pas3Mep apryMeHTa OTCYTCTBYyeT.

======== TUIE ANSI =========

Himxe npencTaBJieHB TMIOB JaHHBEIX ANSI ( MMEeHa B KPYIJIEIX CKOOKax — 3TO
CUHOHMMEL ) @
TEXT TEKCT

CHAR 1 OCTpoka TekCTa B pPealM3alMOHHO-ONpeneJIeHHOM Gop-—



(nmm CHARACTER)

MaTe. PasMep arpyMeHTa 3IeCh 5DTO eIMHCTBEHHOE
HeOoTpHulaTeJIbHOE LEJIOE UMCJIO KOTOPOE CCHJIAeTCS K
MaKCUMaJIbHOM OJIMHE CTPOKM. 3HadeHMs BTOIO TuIla,
OOJDKHEI OBITH BaKJIOUEHH B OIMHOUHBEIE KAaBBUKM, Hall-
puMep 'text'. IBe pamoM cCTOoAlME ONMHOUHEIE KaBBEU—
K ('"'") BHyTpPM CTpOkM OyIoeT NOHMMaATLCHS Kak OIHa
OIMHOUHAA KapBmuka (').

[NPVIMEYAHVE :
Bnmecy u manee, ¢pasa PeanmusaumoHHO-ONpemnesieHHHI uixM PeajlmM3alMoH-—
HO—SaBMCMMbIﬁ, YKas3eBaeT, uTo oTOT aApryMeHT WIN @OpMa’I‘ 3aBUCHUT OT

KOHKPETHOM NpOTI'PaMME B KOTOPOM peayiM3ylnTCsa INaHHHE.

EXACT NUMERIC 1

DEC
(mnmu DECIMAL)

NUMERIC

INT
(mmm INTEGER)

SMALLINT

APPROXIMATE NUMERIC

REAL

DOUBLE
PRECISION

OTOYHOE 4YMCJIO

IecaTmMuHOoe YMCJIO; TO €CThb, UYMCJIO KOTOpOEe MOXeT
VMETbL JIEeCATUUHYI TOUKYy. 3Iechb apl'yMeHT pas3Mepa
yMeeT IOBEe YacCTU: TOYUHOCTL U MacmrTad. MacmTad He
MOXEeT IPEeBHIATh TOYHOCTL. CHadajila ykKas3eBaeTCcd
TOYHOCTb, pa3mejiuTesibHasa 3andTasd U majliee apry-
MeHT Macumraba.

TOUYHOCTE yKasHBaeT CKOJbKO 3Hauvammx Uudp umumMeer
yMcyio. MakKcCuMaJlbHOE OeCATUUYHOE UYMCIIO COCTaBJIS—
mee HOMEP - peaiM3alMOHHO-OIpeleJIeHHOe 3HAadeHUue,
paBHOe miIM OoJipllee dWeM S5TOT HOoMep. Macmrab yka-
3pIBAeT MaKCHMMaJIbHOE UYMCJIO LUudp copaso OT TOecsa-
TUYHOY TOUKM. Macmrad = HYJIO IejlaeT I10JIe B3KBUBa-—
JIEHTOM L&JIOT'O UYMCIia.

Taxkoe xe kak DECIMAL 3a MCKJIUYEHMEM TOTO, yTo
MaKCHUMaJIbHOE IeCATMYHOE He MOXEeT IIPeBHIlaTh apry-—
MEHTa TOUYHOCTHU.

Ynycyo 6e3 DeCATUMUHOM TOUKM. OKBMBAJIEHTHO DECI-
MAL, HO ©6e3 uumbdp copaBa OT HOeCATUUYHOM TOUKM,
TO-eCTh C MacmradoMm paBHeM 0. ApTyMEHT pas3Mepa

He MCIIOJIbBE3yeTCHA (OH aBTOMATUUYECKU YCTAaHOBJIMBaAET—
C4d B peaJyim3allMOHHO—3aBMCHMOE 3HAUEeHUEe) .

Taxkoe xe kak INTEGER, 3a MCKJIOUEeHVeM TOoIr'0, 4To,
B 3aBUCHUMOCTM OT peajauzaluy, pas3Mep O yMOJYaHUIO
MOXeT ( MIM He MoxeT ) OnTh MeHbllee ueM INTEGER.

[IPUBJIN3UTEJIBHOE YHCJIIO

UmcJio ¢ IJjaBaomer 3ansaToy  Ha ocHoBe 10 nokaza-
TeJIbHOM QYHKUMM. APTYMEHT pa3Mepa COCTOUT M3 OI-—
HOT'O UMCJIa ONPEenesiaolero MUHMMAJIbBHYH TOUHOCTH.

Taxkoe xe kak FLOAT, 34 MCKJIOUEHMEM TOI'O, YTO HU—
KakKoI'0O apryMeHTa pa3Mepa He wucrnojaelyercsa. Tou-
HOCTb YyCTaHOBJIEHA peanm3aluMOHHO—3aBUCUMYK 10
YMOJIUaHMD .

Takoe xe kak REAL, 3a MCKJIIYEHMEM TOI'O, 4YTO pea-
JIMB3aUMOHHO-ONpenensgemMas TodHocTh g DOUBLE  PRE-



( mnm DOUBLE ) CISION pmoJipkHa INpPeBHUATH pealin3alMOHHO-Olpenesige—
Myl TOYHOCTB REAL.

OKBVBAJIEHTHEE THIIE
=====  JIAHHEX B IOPYTUX A3SBHKAX ======

Korma wmcnosne3yeTcsa BJOXeHMe SQL B IOpyI'Me H3BKMY, 3HAUEHMS MCIOJIb3ye-—
MBlE M I[IPOMBBEeIeHHBle KOMaHIamm SQL, OOBIUHO COXPAaHAKNTCS B II€pPeMeHHBIX
TJIaBHOTO 43HIKa ( cM. I'maBy 25 ). OTH [IepeMeHHbBe IOJDKHBI MMETb TUII HOaHHEIX
COBMECTMMEIM CO 3HaueHusaMu SQL, KOTOpEE OHM OyHOyT [NOJIydaThb. B momnojHe-
HMSAX, KOTOPBE HEe ABJIAITCH YacTbid oduumanbHOTO SQL  craHzmapTa, ANSIT
obecneumMBaeT IONIOEPXKY I[PM MCIOJb30BaAHUM BJIOXeHMS SQL B UeTHpe S3BIKA:
lNackans, PL/I, KOBOJ, m ®OPTPAH. Mexnoy NOpOYMM, OH BKJIOUAET ONpeIejieHMre
3KBUBAJIEHTOB SQL, IJi9 OAaHHBIX TUIIOB IIE€PEMEHHBIX MCIIOJIb3YEMEIX B DTUX S3bI—
Kax.

OKBMBAJIEHTE TUIIOB INAHHEIX UYEeTHPEeX SA3BKOB OllpeleJjieHHEIXx ANST:

/I
SQL THUIL SKBMBAJIEHT TIIJI/I
CHAR CHAR
DECIMAL FIXED DECIMAL
INTEGER FIXED BINARY
FLOAT FLOAT BINARY
KOBOJI
SQL THUIT SKBVBAJIEHT KOEOJIA
CHAR () PIC X ()
INTEGER PIC S () USAGE
COMPUTTATIONAL
NUMERIC PIC S ( < nines with embedded V > )
DISPLAY SING LEADING SEPERATE
IMACKAJIb
SQL TUII SKBVBAJIEHT ITACKAJIA
INTEGER INTEGER
REAL REAL
CHAR () PACKED ARRAY [1..] OF CHAR
®OPTPAH
SQL TUIL SKBVBAJIEHT ®OPTPAHA
CHAR CHAR
INTEGER INTEGER
REAL REAL
DOUBLE PRECISION DOUBLE PRECISION

[Ipunoxenme C

HEKOTOPHE OBIVE HECTAHIOAPTHHE CPEJICTBA SQL



UMEETCS PAI OCOBEHHOCTEW SA3HKA SQL KOTOPHE MOKa He ONpeleljleHH Kak
YacTe CcTaHmapTa ANSI miam craHzmapTa ISO (MexmyHaponHas OpraHmuszaums Ilo
CraHmapTu3auum) , ¥ ABJIAITCSA OOWMMM IOJIS MHOTOUMCJIEHHBIX peajiM3alui, Tak
KakK OHM OBJIM [OJIYYEeHH OJIS NPaKTUUYECKOT'O MCIIOJIL30BaHMUA. OTO HONOJIHU-
TeJIbHEE 3JIEMEeHTH dMCeJl 3TMX OCOoOeHHOCTelM. KOHeuHO, 3TM OCOOEHHOCTM Me-—
HAKOTCA OT MNPOIPaMMEl K IIporpaMMe, U MX OOCyXIeHMe MNpelHa3HAYeHO TOJIbBKO
4UTOOBl [IOKA3aTh HEKOTOpPHE oOflMe MNONXOOb K HMM.

TUIIH JAHHEX

Tunel ODaHHBIX NOOOEpXMBaeMele CTaHmapToM SQL, cobpaHel B IlpunoxeHum B.
910 xoyynmuecTBO s CHARACTER M pa3HOOOpasmue UYMCIIOBEIX THUIIOB. Peamnmsa-
uya MX MOXeT, (QaKTUUecCKy, OBTb SBHAUMTEJIbHO CJIOKHEEe dYeM I[IOKa3aHO B Tep-
MMHaxX TMIIOB, KOTOPEIE OHM (QaKTUUECKM MOI'YT MCIOJIb30BaThb. Ml OymeM 30ecCh
oOCyXIaTh pPAL TakKMX HECTAHIOAPTHHIX TUIOB IOaHHHX.

TUIIHL DATE U TIME

Kak ynoMsaHyTo B I'JlaBe 2, Tun naHHelx DATE mMPOKO MNOOIEPXMBAETCsS, Haxe
€CJIM OH He 4YacCThb CTaHIapTa. Me MCHOJIB30BaJIM paHee B Haumweln Tabiuue I[lo-
PSOKOB, BSTOT THUI MCHOOJb3youmi dopmar mm/dd/yyyy. DTO CTaHIAPTHEM Gop-—
maT IBM B CIIA. PasymeeTcsda BO3MOXHEL M IOpyrue QopMaThl, ¥ NPOTPaMMHEE pe-—
anys3auuy 4acTo NOOJepXuBAalT pan dopMaToB, I[O3BOJISS BaM BHOUPATH TOT
KOTOPEIM Jiydlle IOJjisg BaC NOOXOOMUT. Peanmsaumda koTopas npenjaraeT 3Ty OCO-—
OEeHHOCTb IOJIXHA OBITH CIOCOOHa NpeobpasoBEHEBATH HaTy OIOHOTO dopmMaTta B
IOpyTOM — aBTOMaTUUECKU.

VMeoTCsa HECKOJIBKO OCHOBHEIX QOpMaTOB IaTEl C KOTOPBIMM BBl MOXETE CTAJIK—
HYTbCH:

CraHmapT dopmaT [TpuMep
MexnyHaponoHasa
OpraHuzauusa Ilo
CraHmapTr3aumum
(ISO) yyyy-mm-dd 1990-10-31
Anonckum
VHOy CTPMaJlb HEM
CranmapT (JIS) yyyy-mm-dd 1990-10-31
IBM Epponemnckui
Cranmapt (EUR) dd.mm.yyyy 10.31.1990
Hanuuwme ClrieumMaJIbHOI'O THUIla OolpenejydeMoro njd noaTe, JaeT BO3MOXHOCTDBb
BEINOJIHATE apudMeTHMUeckMe olepaumsa C maTamMu. Hanpumep, BH MoOXeTe mHobas-—
JIATh UYMCJIO OHEM K JaTe M NOoJydaThb IOpyTyl HaTy, B IporpaMMe, CaMOCTOsSa-—
TEJIbHO CJlelsdmel Ba 4YMCJIOM IHEeM B Mecslax, BMCOKOCHHEMM I'OmaMy, M Tak

nayiee. JaTel MOT'YT TaKXe CPaBHMBATLCS,; HanpuMmMep obpasza, mara A < pmarta B,
O03HaUaeT, UTO ImaTa A IpemmecTByeT maTe B o BpeMeHH.

Kpome maTel, OoJiblioe KOJMUECTBO NPOTpaMM ONpPenNesisiioT CIelUMaJibHEI THUI
IOJIS BPEMEHM, KOTOPHIM MOXeT Takxe ObITb NpencTaBJieH B psane dopmaTos,
BKJIOUASA CJenyolye :

CraHmapT dopmaT [TpuMep

MEXIYHAPOIHAA
OPTAHUBAINA IIO



CTAHIAPTUIALIM (ISO) hh-mm-ss 21.04.37
AnoHCcKUM

VHOyCTpManbHEIM
CranmapT (JIS ) hh-mm-ss 21.04.37
IBM Epponeyckun
CraHmapT hh-mm-ss 21.04.37
IBM USA CraHpmapT hh.mm AM/PM 9.04 PM
(USA)
BpeMsa MoOxeT Ho0OaBJIATLCSA MJM CPaBHMBATBHLCSA TOYHO TakKxe Kak JaTa, cC

KOPpPEeKLMeN 4ucjla CeKyHI B MMHYyTax MJIM dYacax aBToMaTudecku. Kpome TorTO,
CIlellMaJIbHO BCTPOEHHHE KOHCTAHTH yKa3bBallMe TeKkyllyld HaTy WianM BpeMs  (
CURDATE wmnu CURTIME ) saBagaoTrcsa obummm. OHM ITOXOXM Ha KOHCTaHTy USER
(Ilolp30BaTEJIE) B KOTOPOM MX 3HaUeHMe OyIeT HENPEPBIBHO MEHSATBCH.

MoxeTe JiM BBl BKJIIOUATH BPEMA M HAaTy B OIHO IIoJie ? HekxoToprele peanmsza-

Uy onpenensaioT Tunl DATE IOoCTaTOWHO TOUWHO, UYTOOH BKJNUATH Tyla elle U
TIME.
B kxauecTBe aJlbTEPHATMBE, TpeTum obobuwarkmmy Tura, TIMESTAMP, MoxeT

OBITE OHNpenesieH KakK KOMOMHALMA B3TUX OBYX.

TUIIH TEKCTOBOW CTPOKU

ANSI nommepXxmBaeT TOJIBKO OIOMH TUII YTOOHBI MNPEenNCcTaBJIATH TEKCT. 310 -
T CHAR. JloOoe mnojie Takor'o TUlla OOJIXKHO MMETh OIpeleSIeHHY IJIMHY. Eciam
CTpoOka BCTaBJideMas B I[IOJIe MeHblle dYeM IJIMHa II0JIg, OHa IOINOJIHAEeTCHd IIpo-—
BeyaMy; CTpoOKa He MOXeT OBITh IOJIMHHEEe dYeM IJiMHa I[10JIid.

XoTa M HOCTATOYHO yIOOOHOe, DBTO OIpemeJiIeHMe BCe Xe& VMeeT HEKOTOPHE
OTpaHMYEeHua IJid IIOoJIb30BaTesia. HanpuMmep, CHMMBOJIBHEIE I[IOJIS IOOJIXHBI MMETHb
OIOMHAKOBYI IOJIMHHY YTOOBI MOXHO OBIJIO BHIIOJHUTE KomaHny UNION. BonpumHc—
TBO peanu3auuy, [IONOEPXMBAIT CTPOKM [E€PEeMEeHHOWV IOJMHB IJIS TUIIOB OAaHHBIX
VARCHAR w®m LONG VARCHAR( mnm npocto LONG). B To BpeMsa Kak I[IOJle Tula
CHAR Bcerzma MOXeT paclpelesiMTbh NaMAThb IJiSd MaKCMMaJIbHOT'O dYMCJla CUMBOJIOB
KOTOpOEe MOXeT COXPaHATbCHA B IIOJe, noJjie VARCHAR npm Jio60OM KOJIIMUECTBE
CMMBOJIOB, MOXET pacClIpenelIMTbk TOJIbKO OlpeneJIeHHOe KOJIMYeCTBO [NaMATHU
4TOOB COXPAaHUTE (QaKTMUEeCKOe coIepXaHue Nnojida, xoTsa SQL MOXeT yCTaHOBMUTH
CHapyXH", HEKOTOpOe IONOJIHUTEJIbHOE MNPOCTPAaHCTBO NaMATM UYTOOB CJIEIUTh 3a
TeKyleM IJIMHOM II0JIA.

[Tosle VARCHAR MoOxeT OBITH Ji0OOM OJIMHHBE BKJIOUAS peajiM3alMOHHO-ONpenesis-—
eMB MakKCUMyM. OTOT MAaKCUMyM MOXeT MeHAThbCsS oT 254 mo 2048 CHUMBOJIOB
nias VARCHAR, wu mo 16000 cummpBojsoB mjiisg LONG. LONG OOGBYHO MCIOJB3YEeTCH
OJIS TEeKCTa [HNOSCHUTEJIbBHOTO XapaKTepa WM IOJid IOAaHHEIX, KOTOPEBEIE HE MOTyT
JIeTKO CXMMaTbCs B IPOCTEHE 3HadeHus noJiey; VARCHAR MOXeT MCHOJIE30BATLCSHA
onsa JioboM TEeKCTOBOM CTPOKM YbSd IJIMHA MOXET MEeHAThCHA. Mexnay OpouuMm, He
BCcerma xopowo mcrnojye3oeaTe VARCHAR BMecTo CHAR. JV3BJleueHue u MOOMOULIM-—
poBanue noJel VARCHAR - 0DoJjiee CJIOXHBIM, U CJIeIOBaTeJIbHO 0OoJiee MenJIEHHBIN
nopolecc, dYeM M3BJedeHMe ¥ MoamdpuumupoBaHme noJjen CHAR. Kpome TOTrO, He-
KOoTOpoOe kKosmuecTBO namMaTyu VARCHAR, ocTaeTcsa BCerzma HEMCIOJIB30BAHHOM (B
pes3epBe) g TapaHTUM BMEUIEHMS BCEeM IOJIMHEL CTPOKM. BBl HOJIKHEL IPOCYUMTHEI-
BaTh, HACKOJBKO 3HAUEHMS I[IOJIeM MOT'YT MEeHSATbCS [0 IJIMHe, a Takxe, CIOo-—
COOHBI JIM OHM K ODOBEONMHEHMI0O C IOPYI'MMM I[IOJIAMM, IIepeld TeM KaK peluTb, MC—
none30BaTek CHAR mnm VARCHAR. Yacto, Tun LONG mcnonp3yeTcsa OJS COXpaHe-
HMSA OBOMYHBIX HOAHHEIX. ECTeCTBEHHO, UYWTO MCIOJIB30BaHME pasMepa TaKoTo
"Heykjoxero" mnoJsia OyneT OrPaHMUMBaATBL ONepaTMBHOCTBE SQL. IIPOKOHCYJIBTU-
pPyMTEeCh C BallMM PYKOBOICTBOM.

KOMAHIA FORMAT

Kax Mel momuepkmupBanau B I'JslaBe 7, [OpPOLIECC BHIBOIA BHIIOJHAEMOI'O B CTaH-—
mapTte SQL - orpaHmuyeH. XoTsa OOJIBIIMHCTBO peanu3aluuy BKJ0YAT SQL B na-



KeTH, MMeKnlre OpyTMe CcpelcTba IOJIg yINPaBJIEHMS STOM (QYyHKIMEM, HEKOTOPEHE
peanm3aumMy TakKXe MCIOJNb3YIT koMaHny Tulna FORMAT BHyTpur SQL UuTOOB HaBSA—
3BIBATh BHIBOLY 3allpoca, onpenejyieHHble (QOPMEl, CTPYKTYPB, WJIM OTI'PAHUUEHMS.
Cpenr BO3MOXHEIX OGyHKLUMM koMaHnel FORMAT - CymeCcTBYKT TakMe:

olpenejieHMe WMPMHE CTOJIOLOB ( OpK HedaTu ) .

onpenejyieHre npencraBjeHus NULL 3HaudeHUN.

obecneueHye (HOBHIX) SB3aTrOJIOBKOB IJIS CTOJIOIIOB.

obecrneueHMre 3aTOJIOBKOB BHM3Y MM BBEPXY CTPAaHMII BEIBOOMMEIX Ha [IeYaTh.
HaBABEBAET IIPMCBOEHME MM M3MEeHeHMe dopMaTaM I[IOJIEM CoIepXallMx 3Hade-—
HVA HOaTel, BPEMEHU WJIN HeHeXHOﬁ CYMMEI .

* BHUMCJISET OfuMe U IPOMEXYTOUHEE CYMMEl HE MCKJIOUas BO3MOXHOCTM 0000-
meHUsd [I0Jid, Kak BTOo »ejlaeT HamnpuMep SUM. ( AJNbTEepHATUBHBIM NOIOXOAOM K
3TOM NpobJjieMe B HEKOTOPHIX NpoIpaMMax sArjsgeTcsa npenjoxeHue COMPUTE. )

Xk X ot X

Komanma FORMAT mMoOxeT BBOOMTBCA Cpasy I[epeln MIM cpas’y I[IOoCJjie 3alpoca K
KOTOPOMY OHa IPMMEHSEeTCH, B B3aBUCHMMOCTM OT peanm3auum. OmHa KOMaHIa
FORMAT OOBIUHO MOXET IIPMMEHATHCH TOJIBKO K OOHOMY 3amnpocy, xoTsa Joboe
umciyio komMaHn FORMAT MoxeT MNPUMMEHATBCHA K OOHOMY M TOMY XE& 3alpocy. Bor
HEeKOTOpPHEe NpMuMeps KoMmaHIel FORMAT:

FORMAT NULL '  ';
FORMAT BTITLE 'Orders Grouped by Salesperson';
FORMAT EXCLUDE (2, 3);

lleppaa M3 wmx 3HaueHus NULL npencrasngeTrs B Bume | |
IpM BEIBOIE Ha MedaThb; BTOpas BCTaBJfAeT 3arojioeok 'Orders Grouped by
Salesperson' B HMXHIOO YacTb KaXIOM CTPAaHULE; TPeTbs UCKIIOYaeT BTOPOM M
TpeTuy CTOJIOLE M3 BBIBOIA IPEIBAYyWETO 3anpoca. Bel MOTUM OB MCIOJIBE30BAThH

[IOCJIEIHIK M3 MX €CJIM BBl BHOMpaeTe KOHKPETHHBE CTOJIOLEL, UTOOB MCIOJIE30—
BaTek ux B npenyoxeHum ORDER BY, B BalleM BHEBOIE. Tak Kak YyKa3aHHHE
byHxumMy komaHzel FORMAT MOTYyT BHIIOJIHATBCS IO Pa3HOMY, BeCb Habop ux

IPUJIOXEHMY He MOXeT OBTh 3IeChb IoKa3aH.

MenTcsa OpyrMe KOMAaHIBE KOTOPBIE MOTYT MCIOJIB30BATHCHA IOJIS BBIIOJIHEHUSA
Tex xe OQyHkumm. Komanzma SET nomo®Ha koMaHne FORMAT; oHa SBJISEeTCS Bapu-—
aAHTOM WMJIM OOIIOJIHEHMEM K KOMaHIe, KOTOpad IMHNPpUMMEHAeTCd BO BCeX 3alpocax
TeKyller'o CeaHCa II0JIb30BaTejid a He NPpOCTO B OIMHOYHOM 3amnpoce. B cieny-
omeyr peanms3auuy, koMaHma FORMAT HaumMHaeTcs kJoUeBbM cjoeoM COLUMN cie-
OyoIyM 0o0pas30oM:

COLUMN odate FORMAT dd-mon-yy;

uTO HapAzbplBaeT dopmaT THna - 10-Oct-90 B nosie maTel MCIOJB3YyKMEMCS B
BEIBOZE 3amnpoca Ha nedarb. IllpenynoxeHue COMPUTE, yhnoMAaHYTOe paHee,
BCTaBJIAETCA B 3alpoc, CclenypmyM o0pasoM:

SELECT odate, amt
FROM Orders
WHERE snum = 1001
COMPUTE SUM (amt) ;

OHO BEIBOIUT BCe NOPAIKM IponaBla Peel, Cc maToM M CyMMOM NpPMODPEeTEeHUSd
IO KaXIo¥ IaTe, a B KOHLe, oO0uyl CyMMy NpMOOpeTeHMN.

Ipyrasg pealmM3alysa BEBOIUT IPOMEXYTOUHEE CYMMEl NPMODPETEeHUM UCIOJb3YS
COMPUTE B kadecTBe kKoMaHmAel. CHaudajia, OHa oNpenesyseT pasOuUBKYy



BREAK ON odate;

BBIBOJA BHIIEYNOMSHYTOT'O Balpoca Ha CTPAaHWUIE —
IOBTOMY BCe 3HaueHmsa odate B kKaxImou Tpylie -
XeTe BBeCTHU cjlelyilllee [IpelJiOXeHUE :

CrpynnmMpoBsas MX IO JaTam,
OIOVMHAKOBEIE . 3aTeM BEl MO-

COMPUTE SUM OF amt ON odate;

Cronben B npennoxeHun ON, OOJDKeH OBITh MCIIOJIB30BaH B

koMaHe BREAK.

penBapuTesbLHO,

OYHKINN

Insa SQL B crTaHpmapTe ANSI, BB MOXETe MNPMMEHATH arperaTHhE QYHKUUM OJId
CTOJIOLIOB MJIM MCIOJIB30BAaTh MX BHAUEHUHA B CKAaJIAPHEIX BHPAXEHMAX, TaKUX
HanpuMep kak - comm * 100. JVMeeTcsda MHOTO OPYTIMX IOJI€3HEIX QYHKLMM, KO-
TOPEIE BB, BEPOSATHO BCTPEUaJIM Ha IPaKTUKE.

ViMeeTCs CHOMCOK HEKOTOPHX O0mMx OyHKUMM SQL OTIMUAKIMXCS OT CTaHIAPT-—
HEIX arperatoB. OHM MOT'YT MCIOJIB30BaATbCHA B IHNpenjoxeHusax SELECT 3zanpo-
COB, TOYHO TakK Xe& KaK arperatTHHe @yHKLU/H/I, HO B5THU (i)yHKLU/H/I BEITIOJIHAKTCA
I0Jid OOMHOUHEIX SBHAUEHMAX a He IPYyNIOBHIX. B cllemyomeM CHUCKE OHU KJIACCU-—
OMLMPOBAHHEL COIJIACHO TMIIAM INAHHEIX C KOTOPBIMM OHM BHIIOJIHAKNTCA. Eciam HeT
NpyMedaHumyl, TO I[IePEMEHHBE B BTOM CIMCKE CTaHIAPTM3O0BAHEL IJis JIOOOTO BEI-
PaxeHMsa SBHaYEeHMM COOTBETCTBYKIEIO TUIA, KOTOPEE MOTYT OBITH MCIOJIb30Ba-—
Hel B npenynoxeHmum SELECT:

MATEMATUYECKUVE OYHKINNM

STy QyHKUMM [NPMMEHSAITCHA IOJIS YMCel.

OYHKIVA 3HAUEHNE

ABX (X) ADcoJioTHOEe 3HaueHMe u3 X ( npeobOpasoBaHUue
OTPULIATEJILHOTO MM IIOJIOXUTEJILHOTO BHAYUEHUM B
IIOJIOXUTEJILHOE )

CEIL (X) X - 4aBjigeTCcsa HOeCATUUYHEIM 3HadeHMEeM KOTopoe OynerT
OKPYIJIATECH CBEPXY.

FLOOR (X) X - gaBjdeTcsa OeCATUYHBIM 3HaudeHMEM KOTopoe OyIerT
OKPYIJISTHCS CHU3Y.

GREATEST (X,Y) BozBpauwaeT OoJibllee M3 OBYX BHAUYEHUN.

LEAST (X,Y) Bo3BpamaeT MeHbllee M3 OBYX BHAUEHUN.

MOD (X, Y) BosBpamaeT oCcTaTok OT nmejieHuda X Ha Y.

POWER (X, Y) BosepamaeT 3HaueHMe X B CTEIEHU Y.

ROUND (X, Y) kg oT X OO OEeCATUMYHOTO Y.
Ecmm Y oTcyTcTByeT, LMKII OO LIEJIOTO 4YMcia.

SING (X) BosBpamaeT muHyc ecyiu X < 0, wmnam mjoc ecyam X > 0.

SQORT (X) BosBpaumaeT KBaIpaTHEM KOpeHb M3 X.

CVMBOJIBHHE ®YHKINN

STy QyHKUMM MOTYT OBITH NPMMEHEHE OJId CTPOK TekcTa, Jubo M3 CTOJOLOB
TEKCTOBEIX THMIIOB IaHHBEIX, ambo mus CTPOK JIMTEPHEIX TEKCTOB, WMIIM XE KOMOM—
Halld M3 S5TUX IOBYX.



OYHKINMA SHAUEHVE

LEFT (, X) BosBpaumaeT KpallHMe JIeBhle (CTaplye) CUMBOJEL X
"3 CTPOKM.

RICHT (, X) Bo3BpamaeT CMMBOJIE X MJaOuero paspdana U3
CTPOKU

ASCII() BosepamaeT xon ASCII KOTOPEIM MIPEenCTAaBIIAETCHA
CTPpOKa B [NaMATM KOMIbITEpa.

CHR () BosBpaumaeT NPMHTEPHEE CHMMBOJIEI kona ASCIT.

VALUE () BosBpamaeT MaTeMaTHU4YeCckKoe 3BHadeHue IJid

cTpoku. Cumraercsa 4uTO CTpoka mMeeT Tun CHAR
unu VARCHAR, HO cocToMT M3 UYMCET.
VALUE ('3') npoussenmeT umcjo 3 Tuna INTEGER.

UPPER () [IpeoBbpasyeT BCEe CHUMBOJIEL CTPOKM B CUMBOJIEL
BEPXHETO pPermucTpa.

LOWER () [lpeobpasyeT BCe CHUMBOJEI CTPOKM B CUMBOJIH
HIDKHETO perucTpa.

INITCAP () [IpeoBbpasyeT CUMBOJE CTPOKM B 3aIlJlaBHBEE

OYyKBE. B HEKOTOPBIX peaim3alMax MOXET MMETHb

HazseaHue - PROPER.
LENGTH () BosepamaeT 4UMCJIO CUMMBOJIOB B CTPOKE.
| ObbenmHsaeT IBEe CTPOKM B BHBOIE, TaK YTOOH

[IOCJle IIepBOM HEeMeIJIeHHO cJjlenoBajla BTopas.

(3Hauexk || Ha3EIBAETCs ONEPATOPOM CLENJIeHMA) .
LPAD(,X,"'*") JonoJsiHaeT CTPOKY CJieBa 3Be3NoYKaMU

'* ', yam JuoOBIM OPYyTHMM YKa3aHHBIM

CMUMBOJIOM, C KOJUJIMUeCTBe, olpenejigseMoM X.
RPAD(,X, ") To xe camoe uTto m LPAD, 3a MCKJIIOUEHUEM

TOTO, UTO IOOMOJIHEHMVE IejlaeTCs CIpaBa.
SUBSTR (, X, Y) V3BiekaeT Y CMMBOJIOB M3 CTPOKM HauMHAA

c nosmuuum X.

OYHKIMM IATH UV BPEMEHU

ChyZs (:lt)yHKLLMM BEITIOJIHAITCA TOJIBKO OJIA IOOITYCTUMMBIX 3HAUEHUNM IaTH WU BpPE-

MEeHU .
OYHKINMSA 3HAUEHNE

DAY () V3BJekaeT IeHbL Mecsdlla M3 IAaTH.
[TogoOHBIE Xe& QYHKLUUM CYIECTBYIT
nyis MONTH (MECALD) , YEAR(I'OI) ,
HOUR (YUACH) , SECOND (CEKYHIH)
¥ Tak najJee.

WEEKDAY () VzBJjlekaeT IOeHb HemeJu U3 IOaTH.

IPYTUE OYHKIVN

STta QyHKUMA MOXeT OBITh NPMMEeHeHa K JIOOMYy TMUIYy IAaHHBIX.

OYHKINMA SHAUEHVE

NVL (, ) NVL (NULL 3HaueHmue) OyImeT MEHSTLCH
Ha 3HaueHue kaxnmoe NULL 3Haue-



HMe HauleHoe B cToJiblue . Ecjam mo-
JIydeHHOe 3HaueHme He =NULL,
NVL HMUero He neJjiaerT.

Komangma UNION, Kak BH yXe Bupmenm B IyiaBe 14, MOXEeT OOBEeIVHUTL IOBa
3anpoca, OObeIMHMB MX BHBOJL B OOMH. [J[Ba IPYyIMX OOBUYHO MMEKUMXCHA CIOCO-—
Ba obbemMHeHMS OTIOEeJIbHEIX 3anpocoB - 2T0 INTERSECT (Ilmoc) m MINUS (Mu-
Hyc) . INTERSECT BEBOOUT TOJIBEKO CTPOKM MNPOM3BEIEHHBIE OOOMMM [NepeKpeCHEBI-
MM 3amnpocamy, B TO BpeMsa kKak MINUS BEBOOUT CTPOKM KOTOPEIE NPOU3BOOATCSH
OOHMM 3alpOoCOM, HO He npyrmMm. CjlemoBaTeJIbHO, Cllefyolye IBa 3alpoca

SELECT *
FROM Salespeople
WHERE city = 'London'
INTERSECT

SELECT *

FROM Salespeople
WHERE 'London' IN
(SELECT city
FROM Customers
WHERE Customers.snum =
Salespeople.snum) ;

BHBEIYT CTPOKM MNPOMBBEIEeHHEE O0OUMM 3arnpocamMu, IPOU3BONAIMMU BCEX MNPO-—
IDaBLOB B JIOHIOHE KOTOPHIE MMEJNM 10 KpPalHEM Mepe OIHOTO 3akKasuMuKa pas3Me-
MEeHHOTO TaM Takxe. C IOpPyro¥ CTOPOHEl, 3alpoc

SELECT *
FROM Salespeople
WHERE city = 'London'
MINUS

SELECT *

FROM Salespeople
WHERE 'London' IN
(SELECT sity
FROM Customers
WHERE Customers.snum =
Salespeople.snum) ;

yIaJUT CTPOKM BHOPAHHEE BTOPEM 3alpOCOM M3 BEBOIA [IE€PBOIO, U TakuM 00—
pazoM OyIyT BHBOIEHH BCE IMNPOIaBLE B JIOHOOHE KOTOPHE HE MMEJNM TaM 3a-—
kKasumkoB. MINUS wmHOoTma eme HaswvBaioT DIFFERENCE (OTJINUME)

ABTOMATUYECKNE
========== BHEIIH/E OBLEIMHEH}S] ===========



B I'mase 14, MBI OOCyXIOaJiM BHellHee OObeIMHEHMEe U IoKasbBaJlM BaM Kak
BBIIIOJIHATH €T'0 MCHIOJb3ysa koMaHny UNION. HekoTopele HNpoTpaMMbl Oa3El HaHHEIX
yMelT 0o0Jiee HENOCPEINCTBEHHBIM CHOCOO BHIIOJIHEHMS BHEMHUX oObeIMHEeHUM. B
HEeKOTOPHIX peajM3alusax, BBOIOMMEM 3Hak " + " mocje npelmukaTa, MOXeT BEHI—
BOIMUTE CTPOKM KOTOPBE YIOBJIETBOPSKT YCJIOBMIO TakKXe KaK UM CTPOKM KOTOPHE
eMy He YIOOBJIETBOPAKT. B yCJioBMM NpeaMKaTa MOXeT COINepXaTbCH II0JIe COB-—
napgamumee njasg obeux Tabawull, u NULL 3HaueHuMsa OyIOyT BCTaBJIEHH Tau, roe
TakoI'0 COBIalleHMa He OymeT HalimeHo. Hamnpumep, MNIPEONOJIOXMM BE  XOTUTE
BMIETh BallMxX [NPOIAAaBLOB M COOTBETCTBYOUIMX MM 33aKa34MKOB, He MCKJIO4Yasd
TexX NPOIaBlLIOB KOTOPEM HEe Ha3HAUYeHO HM OIOHOI'O 3akas3umka ( XOTd TakoTIo
HeT B HallMX TUIOBEX Tabiauiax, HO B HOEMCTBUTEJBHOCTM 3TO BO3MOXHO ) :

SELECT a.snum, shame, cnhame
FROM Salespeople a, Customers b
WHEREa.snum = b.snum(+);

5T0 ABJISETCS B3KBUBAJIEHTOM cJjenywomero obtwenmHenHms (UNION) :

SELECT a.snum, sname, cname
FROM Salespeople a, Customers b
WHERE a.snum = b.snum

UNION

SELECT snum, sname, ' !
FROM Salespeople
WHERE snum NOT IN
(SELECT snum
FROM Customers);

Mel cumMTaeM UTO NOOUepkMBaHMa OynyT oToOpaxeHE NULL 3HaueHMAMU ( CM. KO-
MaHny FORMAT paHee B 2TOM NPMJIOKEHMM I'Ie OINMCHBAaJIOCk OToOpaxeHme NULL
3HAUEHUAMU) .

========== QTCJIEXVBAHUE IENCTBUNA

Bama SQL peanmmsaumda - OOCTaAaTOYHa Xopolua, eCJIM OHa HOOCTyIlHa MHOI'UM
noJib30BaTeNaAMM, UYTOOB obecneuuBaTh OJIS HUX HEKUM CHOCOoD CJIeXeHusd 3a
IOeVICTBMAMM BEIIOJIHSEMBEIMM B 0asze IaHHBX. VIMETCS IBe OCHOBHBIE (QOPMBI UTO-
OBl meJylaTb B3TO:

Journaling (IlporoxkonupoBanmue) m Auditing (PeBuszusa) .

Sty GOopMEI OTIMUAKNTCS IO HaszHadeHmo. Journaling, nNMMeHsSeTCs C LeJb
3alMTE BallMxX IaHHBIX, [IPM pas3pylleHur BamelM cucTemel. CHauajla BE MCIOJb-—
3yeTe pealiM3alMOHHO-3aBUCUMYy NPOLenNypy YTOOHE apXMBMPOBATH TekKyllee CO-
oepxaHMe Baley Oasbl DaHHBEIX, [I0RTOMY KOMIMSA €& CcoIepXaHus Iae-Hubynb Oy-—
IoeT CcoxXpaHeHa. 3aTeM BH [NpOCMaTpMBaeTe IIPOTOKOJ M3MEHEHMY CIEJIaHHEIX B
Oasze nmaHHBEIX. OH COXpPaHAeTCsa B HEKOTOpOM oOO0JjlacTM NaMATM, HO He B IJlaB-—
HOM naMaTM 0Oasel HAaHHBEIX a XeJlaTeJIbHO Ha OTHEJIbHOM yCTPOMCTBE, U COoIoep-—
XUT CHOMCOK BCexX KOMaHI KOTOPHE IIPOM3BENM M3MEHEHMS B CTPYKType UM B
comepxaHuy 0azbl HAaHHBIX. Eciam y Bac BIPYI HOABMUIIMCE NPOOJIEMEl M TeKyllee
comgepxaHume Bamey 0Oas3wl IOJAaHHBEIX OKas3aJIOCb HApPYUWEHHEM, BEI MOXeTe IIOBTOPHO
BEIIIOJIHMTE BCE€ M3MEHEHUA 3apeTrMCTPpUPOBaHHEIE B IIPOTOKOJIE Ha pesepBHoﬁ



KOonMy Bamey ©Oasbl DaHHEIX, M CHOBa MNPMBECTHM Bally 0a3y IaHHBEIX B COCTOSHUE
KOTOpOe OBJIO OO MOMEHTAa [OCJeOHEeM 3anMcM B NPOTOKOJ. TUNMUHOM KOMaHIOMU
4TOOBl HadaThk NPOTOKOJMPOBaHMEe, OyIeT Clenyolads:

SET JOURNAL ON;

Auditing wmcnomb3yeTcsa C Lesbl 3ammTel. OHa CJeOuT 3a TEM, KTO M KaKue

IOeVCTBMSA BHIIOJNHSAJ B 0ase IaHHBIX, M COXpaHgeT 3Ty MHOoOpMauMio B Tabjamuiie
OOCTYIHOM TOJIBKO OUYEeHb HEMHOTMM BBICOKO NPUBUIETMPOBAHHEIM I[10JIb30BATE—
JgaM. KoHeuHO, BBl pelko OyIeTe npuberartb K HNpolLelype peBuU3suiu, IIOTOMY

YTO OUEeHb CKOPO OHa 3a¥MeT MHOTO IIaMaTM M BaM OyZeT CJOXHO padoTaTb B
Bamey Oaze HaHHBIX. HO BB MOXeTe yCTaHaBJIMBATL PEBU3MI IJIS OIpPeleJIeHHEIX
[IOJIb3OBATEJIEN, OIPEeHeJIeHHBIX NOeMCTBUNM MM ONpPeleJIeHHHX OOBEeKTOB IAaHHBIX.
ViMeeTcsa Takasa ¢opmMa komaHnel AUDIT:

AUDIT INSERT ON Salespeople BY Diane;

Unu npenjioxeHue ON mnm npenjioxeHue BY MOTyT OBTH MCKJIIOUEHHB, yCTaHaB-—
JuBasg peBusMo, JMuOO BCexX OOBEKTOB MJIM BCEeX IOJb30BaTesiel, cooTBETC-
TBeHHO. IlpmMeHnBHMe AUDIT ALL, BMecTO AUDIT INSERT, npuBeneT K OTCJIEXN—
BaHMIO BCcex nercTBuM Diane B Tabiuue [IpoIaBLOB.

[Mpunoxexnme D

CVMHTAKCUC U KOMAHIA CCHIJIKU

STO MNPUWJIIOXEHME COIOEPXMT BOJIEE KPATKOE onmcaHme pasjMUHBIX KOMaHI SQL.
Jeslb COCTOMT B TOM, YTOOB HaThb BaM OBICTPYI M TOYHYI CCBUIKY M OIpenejie-—
Hre SQL. IlepBEII pas3nesl 3TOTO NPUIIOXEHMS OIpeleligeT 3JIEMEHTH, MCIOJb3y-—
eMble IJig cosIaHma koMmaHn SQL; BTOpPOM, NOIPOOHOCTM CMHTAKCUCA M IIPenjio-—
KEHUA C KpaTKMM OIMCAHMEM CaMMxX KOMaHI. Jlajlee MNOKa3aHbBl CTAaHOAPTHEE yC-—
JIOBHEIE OOOBHaueHMs ( OHM HaszwBalTCsa BNFE ycjoBusaMu) :

KnoueBrle ciioBa HabupalTCsa B BEPxXHEM perucTpe.
SQL m mpyrme CHeLMaJibHEE YyCJIOBMSA BaKJIOUAKTCS B yIJIOBEE CKOOKM M Ha-—
BupanTcsa KypcuBoM ( ).

HeobBs3aTesibHEIE YACTM KOMAaHI HAaxXOIATCS B KBaIpaTHHEX ckobOkax ([and]).
MuoroToume ( .... ) yKa3BHBaeT Ha TO UTO IIpPeJleCTByWIas YaCcTb KOMAaHIE
MOXET [OBTOPATHCSA JIIOOOE UYMCJIO pas.

* BepTukaJbHasg nojoca ( | ) o3HavaeT - TO, UTO €M NpelleCTByeT MOXeT
OBITHE BaMeHEeHO Ha TO UTO CJelyeT 3a Heul.

* OurypHele CxoOku ( {and} ) ykasz3pBamLT — BCE UTO BHYTPU HUX, IOOJIKHO
OBITH PaClLeHeHO Kak leJjioe, IJd OLeHKM OPpYyITMX CHMMBOJIOB ( HalpuMep,
BEPTUKAJIbHEIX I[IOJIOC WMJM DBJIJIMICOB ) .

* JIBOMHOE IBOeTOouMe M paBHAeTcsa (:: = ) O3HAuYamoT — TO YTO CJjenyeT 3a

HVIMM ABJIA€TCA OllpeldeJieHrMeM TOI'O YTO MM IIpedmuecCTBYyeT.

Kpome ToTO, MBI OyIeM MCIIONL30BATH CJENYUYI [IOCIeIOBATEJILHOCTL (., ..
) YTOOEl yKasHBaTh, UYTO INpellleCTBylllee 3TOMYy MOXET IOBTOPSATHCA Jioboe
UMCJIO Pas3 C MHAOMBUIAYAJIBHEIMM COOBITMAMM OTIEJISEeMBMM 3alaTeMM. ATpUOYTH
KOTOPBIE HE ABJIATCA 4YacCThbIO O(i)MLLMElJ‘H::HOI‘O CTaHIOapTa 6y):[y'r OTMEUYEeHEL Kak
(*HecTaHOaApTHBEE*) B ONMCAHUMU.

OBPATUTE BHVMAHVE: TepMMHOJIOTMS KOTOPYI MBI MCIOJIB3YyeM 3IeChb, He odm-—
umajgbHasa TepMuHoJoOTrMA ANSI. O¢uumanbHas TEPMMHOJIOTMSA MOXET BaC CMIIBHO
3alyTaTh, I[IO3TOMY MBI HECKOJIBKO €€ YIPOCTUIIN.



[Io »TOM HNpPpMYMHE, MBI MHOT'IA MCIOJIB3YyeM YCJIOBMSA oTamuaklmmecs orT ANST,
WM MCIIOJIb3YEM Te Xe CaMble YyCJOBMA HO HECKOJIbKO NOo-IpyI'oMy. Hanpumep,
Halle ollpeneJleHMe - OTJIMYaeTCsa OT UCIOoJb3yeMoM B ANSI KOM-—

OMHALMM CTAHIAPTHOI'O OlIpenejieHua C .

SQL SJIEMEHTE

SToT paszzmes onpenesdeT sJeMeHTH koMaHn SQL. OHM pas3mesieHEl Ha OBe Ka-—
Teropun: OCHOBHEIE B3JIEMEHTH A3bKa, U OyHKUMOHAJIBHEIE 3JIEMEHTH A3EKa. OC-—
HOBHEIE DBJIEMEHTEl — STO CoO3IdakaeMsle OJIOKM f3blKa; Korzma SQL mccienyeT KO-
MaHOy, TO OH CHauajla OLeHMBAeT KaxXIblM CMMBOJI B TEKCTE KOMaHIE B TEPMU-—
Hax 3TUX 3JIEMEHTOB. PaspgenuTesin OTHEJIAT ONHY YaCTb KOMAaHIEL
OT HOPyTOM; BCE UTO HaAXOOMUTCHA MeXIy paszzmeaurenaMmu oOpabaTel—

BaeTCA Kak MOoOyJsb. OCHOBEBAAChH Ha 3TOM paszesieHur, SQL M MHTepHnpeTupy-—
eT KOMaHny. OyHKLMOHAJIbHEIE 3JIEMEHTEl — 3TO Pa3HOOOPAas3HEE Belly OTJIMYal-—
mMecd OT KJIOWEBHIX CJIOB, KOTOPHE MOI'YT MHTEPNPETMPOBATHCA KaK MOIYJIM.
9TO - dYacTM KOMAaHHOB, OTHeJIAeMEle C IIOMOWBI pas3idesmTesiel,

VMeUMX CcleluraljibHOoe 3HaueHme B SQL. HekOoTopee M3 HUX ABJIAKTCA  CIelr-—
AJIbHBEIMM  IJIA OIpPeHeJIeHHBIX KOMaHI M OyOyT OINMCAHEL BMeCTe C OTMMM KOMaH-—
oaMy IO3Xe, B OTOM NPMJIOXeHMM. [lepednciieHHOe 310ecChb, ABJAeTCd oOmyMu
3JIEMEHTEl IJIS BCeX OIMUCHBAEMBEIX KOMaHI. OyHKUMOHAaJIbHEE 3JIEMEHTEl MOT'YT
onpenesyiATbCA B TepMMHax OpyTr IOpyTa WM Oaxe B COOCTBEHHBIX TepMMHAX.
Hanpumep, nNpenmukaT, Hall [NOCJHeIHUM M HaubOoJiee CJIOXHBIM CIIy-—

4Jay, COHOEPXUT NpelMKaT BHYTPM COOCTBEHHOI'O ONpenejieHud. OITO

II0TOMY, 4YTO NpenukaT ucnojab3youmy AND mam OR MOXeT colep-—

XKaThb JIOOOE UMCJIO [NPeAMKAaTOB KOTOPHEE MOI'YT padfoTaTbk aBTOHOM-—

HO.

Mel mpencTaBJIANaM BaM NPenuKaT B OTHOEJIBHOM CeKUMM B 3TOM
NPUJIOKEHNM, WM3-3a pasHoobpasma U CJIOKHOCTM 3TOrO (QYHKLUMOHAJIBHOI'O 3Jle-—
MeHTa fA3bKa. OH OynoeT NOCTOAHHO HNPMCYTCTBOBATE NPM OOCYXIEHUM IOPYyTIUX
OYHKLUMOHAJIBHEIX YaCTey KOMaH].

SJIEMEHTH SI3HKA BEWCUKA

SJIEMEHT OIIPEIEJIEHVE

[MpunoxeHnmne E

TABJIMIE MCIIOJIB3YEMEE B SQL

TABJIVMIA 1: TPOIABIIH

snum | sname \ city \ comm
———————— T I
1001 \ Peel \ London \ .12
1002 \ Serres \ San Jose \ .13
1004 | Motika | London | .11
1007 | Rifkin | Barcelona \ .15
\ \ \

Axelrod New York



TABJIMIIA 2: 3AKA3UNKU

cnum | cname | city | rating | snum
——————— ] R U s
2001 | Hoffman | London \ 100 | 1001
2002 | Giovanni | Rome | 200 | 1003
2003 | Liu | SanJose | 200 | 1002
2004 | Grass | Berlin | 300 | 1002
2006 \ Clemens | London | 100 | 1001
2008 \ Cisneros | SanJose | 300 | 1007
2007 | Pereira | Rome | 100 | 1004
TABJIMIA 3: TIIOPAIIKU
onum | amt \ odate | cnum | snum
------- |-—— - [ | -
3001 \ 18.69 | 10/03/1990 | 2008 | 1007
3003 | 767.19 | 10/03/1990 | 2001 | 1001
3002 | 1900.10 | 10/03/1990 | 2007 | 1004
3005 | 5160.45 | 10/03/1990 | 2003 | 1002
3006 | 1098.16 | 10/03/1990 | 2008 | 1007
3009 | 1713.23 | 10/04/1990 | 2002 | 1003
3007 \ 75.75 | 10/04/1990 | 2004 | 1002
3008 |  4723.00 \ 10/05/1990 | 2006 | 1001
3010 \ 1309.95 | 10/06/1990 | 2004 | 1002
3011 \ 9891.88 \ 10/06/1990 | 2006 | 1001

KomaHnma SELECT

SELECT * | { [ DISTINCT | ALL] < value expression >.,..}
FROM { < table name > [ < alias > ] }.,..
[ WHERE ]
[ GROUP BY { \ o, ]
[ HAVING ]
[ ORDERBY { \ Yo,

[ { UNION [ALL]

SELECT * | { [DISTINCT | ALL] < value expression >.,..}

FROM {
[1> .,.. [ WHERE < predicate > [ GROUP BY { | }.,..] [ HAVING ] [ ORDER BY { | }.,..]
¥ 1...; DneMeHTbl Ncnonb3lyemble B KomaHae SELECT
------------------- T--mmmmmmmmmmmmm oo | DJIEMEHT | ONPEAENEHUE |
et DEL L T L ELEEEEELLEELEE + | | | || BblpaxxeHune koTopoe
npomn3BoguT 3Ha4vyeHmne. OHO Mo-| | | BkAovaTe B cebsa nnum cogepxatb . | | | | |
| UMa nnn cMHOHUM, Tabnnubl nnu npeactasnenns | | | | | | BpeMeHHbIn cuHOHUM ans
,onpeaenexbiii| | | B aTor Tabnuue n ncnonb3yemblii ToNbKo B 3Tol | | | komaHae | | | | | |
YcnoBue, KOTopoe MOXeT 6biTb BEPHbIM UK | | | HEBEPHBIM NS KaXXA0M CTPOKK UK
KoMbuHaumu | | | ctpok Tabnuubl B npeanoxexHun FROM. | | | | | | Uma ctonbua B Tabnunue. |
| 111 4Ymcno c aecatnuHom Toukon. B aToM cnyyae, oHO | | | MOKa3biBaeT B NMpeasioXeHun |



| | SELECT ¢ noMouwbto ngeHtndmrKaumm ero MECTonono- | | | XeHns B 3TOM NpeasioxXeHuun. |
L--m=mmmmmmmmceeeee Fmmmmmmmm e e e ceeeeeeees ========== KOMaHAbl
UPDATE INSERT DELETE ========== UPDATE UPDATE SET { | }.,. .< column nhame> =
[ WHERE | WHERE CURRENT OF (*tonbko gnsa snoxeHus*) ]; INSERT INSERT INTO < table
name> [(., . ] {VALUES (.,..) } | ; DELETE DELETE FROM

[ WHERE | WHERE CURRENT OF (*Tonbko Ans BnoxeHus*) ]; DneMeHTbl icnonb3yeMbie B
KomaHgax MOOANOUNKALUUNWN ------------------ T mmm |
DNIEMEHT | ONPEAENEHUE | +----------------- R G LE T LT LT +
| 111 | Uma kypcopa ucnonblyemoro B ator nporpamme.| | | | | | AonycTuMaa koMmaHaa
SELECT. | +---------=------- e + | Ana gpyrmux
3/IEMEHTOB CMOTpU KoMaHay SELECT. |

L= mm e e CumBonbl Ncronb3lyeMmble B
CuHTakcuce lMpeanxeHms ------- T m e e |
CMMBOJ1| OBbACHEHWUE | +------ R LT LEL L + |
| 11| [oboin, npegwecTBytowmin 3Haky (|) cumBon,MoxeT 6biTb Npon3Boa-| | |bHO 3aMeHeH
Ha nbon cneaytowmin 3a (|). 31o - cumBonuyeckmin | | |cnocob BbickasbiBaHus "unun"("or"). |
| 111<{3} |Bce, yto BkaouyeHO B puUrypHbole ckobkm obpabaTtbiBaeTcs Kak | | |[Mogyib C
Lenbto oueHku |, .,.. nam apyrmx cumeosios. | | | | | [ ] |Bce,BkIO4EHHOE B KBagpaTHble
CKobkK aBnsetcs HeobsaAzaTenbHbIM | | | | | ... |[JTtoboe, NnpealecTByOLIEE 3TOMY, MOXET
nosTopaTbcs nwboe umcno | | [pas. | || || .,.. [Jlloboe, npeawecTBytowee 3TOMy, 1 B
KaXAaoM c/niyyae oTaeneH- | | |Hoe 3anaTbiMKW, MOXeT NoBTOpSATbCs nNtoboe umcno pas. | L------
e eee- ========= KOMaHA4a CREATE
TABLE =========== CREATE TABLE

(<nec...1> -,--); 11.,.-); 2nementol Ncnonblyemblie B KomaHae CREATE TABLE
——————————————— Temmmmmmm e e e eee———— | DJIEMEHT | ONPEAENEHUE

| Umsa Tabnuubl cosgaBaemoit aToh komaHgon. | | | | | | Uma ctonbua Tabnnubl. | | | | | | Tun
OAHHbIX KOTOPbIN MOXET cogep)atbcsa B ctonbue. | | | MoxeT 6biTb Nt0bbIM U3 cneayowmx: |
| | INTEGER (LENOE 4YMNCNO), | | | CHARACTER (CMMBOJIbHOE), | | | DECIMAL
(AECATUYHOE), | | | NUMERIC (YMCNOBOE), | | | SMALLINT (HAMMEHbBLUEE) | | | FLOAT
(C NNABAIOLLEN TOYKOW) | | | REAL (PEAJIBHOE), | | | DOUBLE PRECISION (YABOEHHAS
TOYHOCTb C | | | MJABAIOLLEEA TOYKON), | | | LONG * (AJIMHHOE *), | | | VARCHAR *
(NMEPEMEHHOE CMMBOJIbHOE) *, | | | DATE (AATA *), | | | TIME (BPEMSA) | | | | | I( * -
yKa3sblBaeT Ha HecTaHaapTHbIM ana SQL tvn ganubix)| | | | | | | | | Pa3mMep.Ero 3HaueHne
3aBucuT oT . | | | | | | MoxeT 6biTb NtobbiM U3 cneayowmx: | | | NOT NULL (HE HYNTEBOW), |
| | UNIQUE (YHUKAJTbHbIN), | | | PRIMARY KEY (MEPBUYHbIN KNOY), | | | CHECK()
(NMPOBEPKA npeaukaTta), | | | DEFAULT = (MO YMOJTHAHUIO = | | | 3HQYMMOMY BbIpa>eHuto)
| | | REFERENCES

(CCbUJTKA HA nmsa Tabnuubl | | | [(.,.. )] [(vmsa cTtonbua) 1) | | | | | | MoxeT 6biTb NtobbiM
n3 cneayrowmx: | | | UNIQUE (YHUKAJNbHBIN), | | | PRIMARY KEY (MEPBUYHbIA K/tOY), | |
| CHECK (NMPOBEPKA npeaukata ) | | | FOREIGN KEY() (BHEWHUA KWOY) | | | | ] |
REFERENCES

(CCbINMIKA HA nma tabnuusbl| | | [( .,.. )] [( vMma cTonbua) ]. | L--------------



