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bAaropapHoCTH

cobas 6aaroaapHocTb JHAM OnneAlo, HallleMy HOBOMY COaBTOPY TpPeThero us-

AaHust KHuru SQL: nontoe pyxoeodcmeo. Ero sHaHMe MaTepuara MOMOTAO CAe-

AaTb 5Ty KHUTY ellle Ay4llle, ¥ Mbl C4aCTAMBBI, YTO HaM YAAAOCb ITPUBA€YD €ro
K 3TOi1 pabore.

Axum n I'loa

51 ropXych TeM, UTO MeHs IPUrAACUAM B KOMaHAY aBTOPOB TPETbEro U3AaHMsl KHUTU
SQL: nonnoe pyxoeodcmseo. 51 6aaroaapeH komaHAe m3paTteabctBa McGraw-Hill 3a ee moa-
AEPXKy BCex HallMX ycuAmit. B ocobeHHOCTY 51 6AaroaapeH TeXHUUECKOMY peAakTopy Aa-
POHY AQaBEHIOPTY 3a ero MOCTOSIHHOe BHMMaHMe K AE€TAAsIM, KOTOpble TaK MHOTO 3HayaT
AASI Ka4eCTBa KHUIU.

SHAU
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BeBeaeHue

TpeTbeM M3AaHMM KHUrM SQL: nonHoe pykoeodcmeo COAEPKUTCSI MCUEpIIbIBAIO-

1ee, rAybokoe 1 AeTaabHoe ormcanme sisbika SQL. [TpeAHazHaueHa OHa KaK AAsI

NoAb30BaTeAel, MPOrpaMMUCTOB M CIeLIMaAMCTOB B obAacTM 06paboTKM AaH-
HBIX, TaK U AASl MEHEAXKEPOB, KOTOpbIe XOTAT y3HaTh, Kakoe BAMsIHMe okasbiBaeT SQL Ha
KOMITBIOTEPHBII PBIHOK. B KHUre paccMaTpMBalOTCsl OCHOBHbIE MOHATHUS, HEOOXOAMMbIE
AAst u3ydeHus SQL u npuMeHeHus ero Ha NpaxkTHUKe, ONMMCBIBAIOTCS UCTOPUS pa3BUTUS
M CTAaHAApPThl 3TOTO sI3blKa, a TaKXXe paccKasblBaeTcsl O pPOAM, KOTopylo urpaet SQL B
pasHbIX CerMeHTaX KOMIIbBIOTEPHOI MHAYCTpUM — OT KOPIIOpaTMBHOM 06paboTKM AaH-
HBIX AO XPaHMAMILI AAHHBIX ¥ apXUTEKTYpbl Be6-caiiToB. B 3TOM HOBOM M3AaHMM MIMEIOT-
s TAaBbl, paccMaTpuBatole poab SQL B apxutexType cepBepoB MPUAOXKEHMIA, a Tak-
xe unTerpaumio SQL ¢ XML 1 06beKTHO-OpMeHTUPOBAaHHBIMY TeXHOAOTUSIMMUL.

CsortcrBa 1 ocobeHHOcTM SQL pacKpblBarOTCs MIOCTENEHHO, LIAT 3a ILIaroM; M3A0XKeHne
COIMPOBOXXAAETCSI MHOTOUMCACHHBIMU UAAIOCTPALIMSIMU M PEaAbHBIMU NpYMepaMu, ObAer-
YaloLIMMM YCBOeHMe MaTepnaia. Kpome Toro, B KHUre IMPOBOAUTCSI CPaBHEHME pa3AMYHbIX
CYBA oT BeAyLIMX NOCTaBIUMKOB M OLIEHMBAIOTCS MX MPEVMYILECTBA Y HEAOCTaTKy; STO
TIOMOXXET BaM BbIOpaTb AAsl CBOEro MMpUAOKeHMs Hanboaee noaxoasiyto CYBA,

BOABLIMHCTBO MPUMEpPOB B KHUTE MCIOAB3YeT yuebHYIO0 6a3y AaHHBIX, ONMMCAHHYIO
B MpuAOXeHUU A, “YyebHast 6a3a AaHHbIX”. DTa ydebHas1 6a3a AaHHBIX COAEPXXUT MH-
dopMaLMIO AAST TIOAAEPXKKYM MTPOCTOrO MPUAOXKEHMs] 06pabOTKM 3aKa30B HEOGOABLLION
TOpProBoil KoMNnaHuy. B npuroxenun A, “YuebHast 6a3a AQHHBIX”, COAEPKATCsI TaKXe
VIHCTPYKLMM 10 MOAYy4YeHMo SQL-TeKcTOB AAsl CO3AAHMST M 3alTOAHEHMs] YuebHOIt 6a3bl
AaHHbIX B pasanuHbix CYBA — Oracle, SQL Server, MySQL u DB2. 3To no3BoAuT BaM
CaMOCTOSITEABHO IOBTOPUTb BCE NpUMEPBl M3 KHUIM U MOAYYMTb ONBIT HaIMCaHMs
1 BbIOAHeHMs1 MHCTpyKumit SQL.

B HexoTOpbIX rAaBax MaTepuaa, B 3aBMCMMOCTU OT CAOXKHOCTH, pasbuT Ha ABe YacTu:
BHauaAe pacKpblBaeTCsl OCHOBHAsl TeMa 'AaBbl, a 3aTeM pacCMAaTPMBAIOTCS] HEKOTOpPbIE
“cexpernl” paboTel SQL, npeacraBAsolLIe MHTepeC AAs MpodeccuoHaroB. Pasaernl,
B KOTOPBIX M3AaraeTcsl MHQOpMaLNsl MIOBBILLIEHHON CAOXKHOCTH, ITOMEYeHbl 3Be3A0UKOIA
(*). Aast Toro 4To6bHl OCBOMTDH INMpaKTUUecKylo paboTy ¢ SQL, 9T pasaeAbl uuTaThb He
06513aTeABHO.
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Kak opraHu3oBaHa KHura

AaHHasi KHUra COCTOUT U3 1IeCTM 4YacTeli, B KaKAOM U3 KOTOPBIX PacKpbIBalOTCs OIl-
peAeAeHHbIe acreKThl s13bika SQL.

Yacrs I, “O630p SQL”. B 3rToit yact coaepXurcsi BBeaeHMe B si3bik SQL
M pacckasbiBaeTcsl 06 UCTOPUM €ro MPUMEHEHNs B KauecTBe s13blka AASl pabo-
Thl ¢ 6a3aMu AaHHBIX. YeTblpe raaBbl MOCBsILEHbl ucTopun SQL, 3BoAIOLIMM
€ro CTaHAQPTOB U OMMcaHMIO CBsI3U SQL ¢ peAsILIMOHHOM MOAEABIO AaHHBIX, a
TaKke ¢ 60Aee paHHMMU TEXHOAOTUSIMU NTOCTpoeHMs1 6a3 AaHHbIX. Kpome To-
ro, 3AeCh AQH KpaTKuii 0630p BCero si3blka M MPOMAAIOCTPUPOBaHbl HauboAee
Ba>kHbl€ ero 0CO6eHHOCTH.

Yacrs II, “Bribopka AaHHBIX”. 3AeCh paccka3blBaeTcsl O BO3MOXHOCTsX SQL no
BBIITOAHEHMIO 3aIpOCOB Ha BbIOOPKY MHGopMaLymm u3 6a3bl AaHHbIX. B riepsoit
rAaBe 3TOJi YaCTM ONMCBIBAeTCsl obiast CTpyKTypa sibika SQL. B yeTsipex mo-
CAEAYIOILMX T'AaBaX paccMaTpMBAIOTCS 3alpoChl Ha BbIOOPKY, HauMHasl C ca-
MBIX TMPOCTBIX M 3aKaHuMBasl 60Aee CAOXKHBIMM — 3alpPOCaMM K HECKOABKMM
TabAMLIAM, — UTOTOBBIMM U TOAUMHEHHDBIMU.

Yacrs III, “ObHoBAEeHMe AaHHBIX”. B 3TOI YacTu 06bSICHSIOTCSI, KaK C [TIOMOILLIbIO
SQL AobaBAsiTb B 6a3y HOBble AAHHbIE, @ TaK)Ke YAAAATD YCTapeBLIMe Y MOAU-
¢uLmposaTh yxe umerolmecs AaHHble. KpoMe Toro, 3aech paccMaTpuBaeTcst
npobaeMa LIEAOCTHOCTM 6a3bl AQHHBIX, BOSHMKAIOLLasl [TpY M3MEHEHUM AaH-
HBIX, U CIIOCOOBI peLleHys! 3Toy Mpobaemsl ¢ nomoubio SQL. B nocaeaneit us
Tpex IAaB 3TON YacCTM pacKpblBaeTCsl MOHSATHIE TPaH3aKLMM M PacCKa3blBaeTcsl
06 06paboTKe TpaH3aKLMi1 B MHOI'OIIOAB30BaTEAbCKOII Cpeae.

Yacrs IV, “CtpykTypa 6a3bl AaHHbIX”. PacckasbiBaeTcsi O TOM, KaK C IOMO-
b0 SQL MOXHO cO3AaBaTh M M3MEHsITh CTPYKTYpY 6a3bl AaHHbIX. B ueThpex
rAaBax 3TOM 4YacTM OOBSCHSAETCs, KaK CO3AaBaTh TabAMLIbI, MPEACTaBAEHMs
M MIHAEKCBI, KOTOpble 06pa3yIoT CTPYKTYPy PeAsLIMOHHOM 6a3bl AaHHBIX. Pac-
CMaTpMBalOTCsl cxeMa 6e3omacHOcTM 6a3 AaHHBIX, MpeAOTBpallaiollas He-
CaHKLIMOHMPOBAHHbINA AOCTYI K AQHHBIM, M CUCTeMHbII KaTaror SQL, coaep-
Xalluit orMcaHue CTpyKTypbl 6a3bl AaHHbIX. KpoMe Toro, 3aech 06cy XAaroTCs
CyLLeCTBeHHble Pa3AMYMs, MMeIoLIMecs] B CTPYKTypax 6a3 AaHHbIX, MOAAEp-
XuBaeMbIx pasandHeiMu CYBA.

Yacrp V, “Iporpammuposanue 1 SQL”. B 3Toit yacTn pacckasbiBaeTcst 06 yuc-
noap3oBaHuy SQL B IIpMAOXKEHNsIX, IpeAHa3HauYeHHBIX AAsl paboThl ¢ 6a3aMu
AaHHBIX. 3Aech 06cy>XKAaeTcst BCTpOeHHbI SQL, coOTBeTCTBYIOLIMIT CTAaHAAPTY
ANSI/ISO u npumensiembiit B 6oabmmHcTBe CYBA Beaymx ¢pupm (Takmx,
kaxk IBM, Oracle, Informix u ap.). KpoMe Toro, onuceiBaeTcst AMHaMMUYECKUiA
SQL, xOTOpblit UCTIOAB3YETCsl AASl CO3AQHMUS NPUAOXKEHMIt obLIero Ha3Haue-
HMsI, TAKUX KaK reHepaTopbl OTYETOB U MPOrpaMMbl NpocMOTpa 6a3 AaHHbIX.
Haxonet, B 9TOit 4acTy OMUCHIBAIOTCSI MONYAsIpHble MHTepdeiichl Mporpam-
Muposauus SQL-nipuroxennst, takne kak ODBC, cranaapTHblit MHTEpdeiic
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¢ s13bIKOM nporpaMmMupoBanus Java JDBC, a Tak>xe MHTepdeiichl pasHbIX IpoO-
n3poauTeaeit, B yactHoctu Oracle OCI API.

e Yacre VI, “SQL ceroanst u 3aBTpa”. B 3T0i1 4acTM pacCMaTpuBarOTCsT HbIHEI-
Hee cocTosiHMe peAsaunoHHbIXx CYBA M TeHAeHUMM UX pa3sBuTus. B AByx raa-
Bax OMNMCHIBAETCs MPYMEHEHNe XpaHUMBIX MpolleAyp u Tpurrepos SQL aas
olepaTHBHOI 06paboOTKM TpaH3akLMil, a Takxke mpuMeHeHnne SQL Aas xpa-
HUAMIL AQHHBIX. YeTblpe AONIOAHMTEAbHbIE IAaBbl MOCBALIEHbl paclTpeAeAeH-
HbIM 6a3aM AaHHBIX, BAMSHMIO Ha SQL 06beKTHBIX TEXHOAOTMIA, CrIeLIMaAN3U-
poBaHHBIM 6a3aM AaHHBIX U MHTerpauum TexHoaoruit SQL u XML. B nocaea-
Heli rAaBe paccMaTpuBaeTcsl 6yayinee SQL u HexoTopble M3 Hanboaee Bax-
HBIX TEHAEHLINIA B YITpaBA€HMM AaHHBIMM Ha 6a3e SQL.

CoraalieHHA, NPHHATbIE B KHHre

B kHure onmceiBaroTcst Bo3MoXXHOCTM SQL, peaausoBaHHble B Hamboaee pacrpo-
crpanHeHHbix CYBA u onpeaeaennble B ctaHaapTe ANSI/ISO aas SQL. Kax npasuao,
CMHTaKcUC MHCTpYKUMit SQL, MpUMBOAMMBIX B KHUTre U MUCIIOAB3yeMBIX B IMpuMepax,
MpUMMEHMM KO BCEM AMaAeKTaM si3blka. Ecam Xe B AMareKTaxX MMEIOTCS OTAMYMSI, O HUX
pacckasblBaeTcsl B TEKCTe, a B MTpMMepax MCIOAb3YeTCsl Hanboaee pacnpocTpaHEeHHbIN
BapuaHT. B Takux CAy‘-Ia}IX MoXeT BO3HVIKHyTb HeO6XOAVIMOCTb CAerka M3aMeHUTb UMHCT-
pyxumm SQL AAst TOro, 4Tobbl X MOXHO 6bIAO MPMMeHNUTD B KOHKpeTHO! CYBA.

[Ipu nepBoM ynoMMHaAHUM VAU OITPEAEAEHUM TEXHUUECKOTrO TepMMHA OH BbIAEASIET-
Cs1 Kypcusom. DAreMeHTHl s3bika SQL, BKAIOUYasl KAIOUEBble CAOBA, Ha3BaHMsI CTOAGLIOB
M TabAMlI, a Takxe MpuMepbl MHCTpyKuMil SQL HamevaTaHbl PONMCHHMY BYKBAMM
MOHOUMPUHHEM WPUOTOM. Mmena API-dynxumit SQL HaneuyaTaHbl cTpouHsMM Gyk-
BaMM MOHOWMPMHHEM uwpubToM. B NMpuMepax mporpaMM MCIOAB3YIOTCSI COTAALLIEHMs]
KOHKPEeTHOTO s13blKa IPOrpaMMUpOBaHus (MTPOMICHbIe 6YKBbI AAsI IPOrPaMM Ha sI3blKax
COBOL 1 FORTRAN u ctpounble aAast mporpaMM Ha C). OTMeTUM, UTO yKa3aHHbIE CO-
TAQLIEHNS] MCTIOAB3YIOTCSI MICKAIOYMTEABHO AASl YAYYILIEHMs] BOCIIPUSATHUS TEKCTa; IIOYTH
BO Bcex peaamsaumsix SQL paspelnaercst HabupaTh MHCTPYKLIMM KaK MPOIMMCHBIMY, TaK
M CTPOYHBIMM OyKBaMM. B GOABIIMHCTBE NpUMEpPOB Cpa3y Xe 3a MHCTPYKLMe pUBO-
ASITCSI pe3yAbTaThl 3allpOCOB, KaK 3TO OOBbIYHO OblBaeT IpyM MHTEpaKTUBHONM pabore
¢ SQL. EcAu pe3yAbTaT 3ampoca sIBASETCSI CAMILIKOM AAMHHBIM, TO IIPUBOAUTCSI AUILD
HEeCKOABKO IepBbIX CTPOK, a8 BMECTO OCTaABHBIX CTPOK CTaBUTCSI MHOTOTOYMe.

AAA KOro npeAHa3HayeHa 3Ta KHHra

Sra KHura 6yAeT MOAE3HOI BCeM, KTO XO4eT O3HaKOMUThCs ¢ SQL m m3yumrsb ero:
MIOAB30BAaTEASIM 6a3 AAHHBIX, CIIELIMAAMCTaM IO 06paboTiKe AAHHBIX, IPOrPaMMMUCTaM,
CTYAGHTaM M PYKOBOAUTEASIM. MaTepuaA M3AOXKEH INPOCTHIM M AOCTYIHBIM SI3BIKOM;
60AbIIIOE KOAMYECTBO MAAIOCTpalLMii ¥ NPUMEPOB MOMOraloT MOHATbh CyTb s3bika SQL
1 OCODEHHOCTH ero NMpyMeHeHus Ha MpakTuke. B AaHHOM KHure He AeAaeTcsl akKLEHT Ha
KaKOM-TO OAHOM BapuaHTe MAM AMarekTe SQL, a paccMaTpuBaeTcsi CTaHAApPTHBIN Bapu-
aHT s13bIKa. V1 TOABKO MO Mepe HeO6XOAMMOCTH OMMCBIBAIOTCS PasAUYMsI MEXAY Hanboaee
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nonyaspHeiMu CYBA, Bxarouas Oracle, Microsoft SQL Server, IBM DB2 u Informix,
Sybase u MySQL. B xnure taxxe paccka3sblBaeTcs1 0 BaXXHOCTM CTaHAAPTOB Ha 6a3ze SQL,
takux kak ODBC u JDBC, a takxe cranaapToB ANSI/ISO aast SQL 1 cBsI3aHHBIX TEXHO-
Aoruit. TpeTbe M3AaHME KHUTM COAEP>KUT HOBBIE TAABbl M pa3A€Abl C OMMCAHMEM NOCAEA-
HMX HOBMHOK, TaKMX KaK OOGBEKTHO-PeAsLIMOHHBIe TexHorormy, XML u apxurexTypsbl
CepBepOB IIPUAOKEHUIA.

Hosuvok B SQL HajiaeT B 3TOii KHMIe MCYepIiblBalolllee OMNMcaHMe s3blKa, Ha4M-
Halollleecsl C POCTHIX 3alIpOCOB U MOCTENEHHO pacKpbiBalolliee Bce boAee CAOXKHbBIE 1T0-
Hs1TUs1. CTPYKTYypa KHUTYM NO3BOASIET AIOOOMY UMTaTEAIO, MMEIOLIeMy OCHOBHbBIE MPeA-
cTaBAeHMs1 0 6azax AaHHBIX, 6bICTPO HavaTh paboTaTh ¢ SQL 1 u3yunTs Bce ero ocoben-
HocTu. KHura moaesHa u npyu msydeHum 60ree CAOXKHBIX BO3MOXKHOCTeN s3bika. Bbl
MOXeTe CcO3AaTh y4ebHYI0 6a3y AaHHBIX MpM Momolm cueHapueB SQL, AocTymHBIX Ha
Be6-caiite McGraw-Hill (cM. npuaoxeHnne A, “YuebHast 6a3a AaHHBIX”), U UCTIOAB30BaTh
ee AAsI TPaKTUYecKoii paboThbl C KHUTOJA.

AAsl pyKOBOAUTEAE! M CIIELMaAMCTOB MO 06paboTKe AaHHBIX KHUra MOAE3HA TEM,
4TO OcBelllaeT BAusHMe SQL Ha Bce cerMeHTbl KOMIBIOTEPHOTO PhIHKA, OT CUCTEM OIle-
paTUBHOI 06pabOTKM TpaH3aKLMIl A0 XpPaHUAMULI AAHHBIX, Be6-CaliTOB U paclipeAeAeH-
HbIX 6a3 AaHHBIX. B mepBbIX raaBax pacckasbiBaetcst 06 yucropuu SQL, ero moaoxenum
Ha pbIHKE M 3BOAIOLIMM CO BpeMeHM MNOsIBA€HMs] NIepBbix 6a3 AaHHBIX. B 3akArouMTeAb-
HbIX T'AaBax pacCMaTpMBAIOTCS MEepCreKTUBbl pa3sBuTus SQL 1 HOBBIX TeXHOAOTMit 06-
paboOTKM AaHHBIX, BKAIOYas paclpeAeAeHHble 6a3bl AAHHBIX, OOBEKTHO-OPUEHTUPO-
BaHHble pacumpenus: SQL, a Takxe uHTerpaumst si3bika XML.

[TporpaMMucTy 3Ta KHUra IpeAAaraeT IOAHBI Kypc obyueHMs] IporpaMMmUpoBa-
Hu10 Ha SQL. B oTAnuMe oT cripaBoYHbIX pyKOBOACTB MO pa3andHbiM CYBA, B AaHHOI
KHUTe M3AaraeTcst ob1as KOHLeMMs TporpaMMupoBanust Ha SQL, o6bsIcHsIeTCs1, 3a4eM
M Kak paspabaTblBalOTCsl PUAOXXEHUs, B KOTOpbIX Mcrnoabsyetcsas SQL. Kpome Toro,
3A€Ch CPaBHMBAIOTCs porpaMMHble MHTepdeiicel SQL, ucrnoab3yemble BO BceX OCHOB-
Hbix CYDBA, Brarouast BcTpanBaeMblit SQL, annammndaecknit SQL, ODBC, JDBC, a Taxxe
API xonkpetnbix CYBA, Hanpumep Oracle Call Interface. Takoro onycanus u cpaBHe-
HMs1 Bbl He HaliAeTe HU B OAHO ApYToOii KHure.

Tot, xomy Heobxoammo BbI6paTh CYDBA, HaiiaeT 3aech MOAPOGHOe OIMCaHue OCo-
6eHHOCTel 1 MpenMyllecTB AMareKToB SQL, npeaaaraeMblx pa3sAMYHBIMYM IIOCTaBLLIM-
kamu CYBA. Pasanuns mexay Beaymnmmu CYBA paccMaTpuBaroTCsl He TOABKO C Tex-
HMYECKOJM CTOPOHBI, HO M C TOUKM 3PEHMs] MX KOHKYPEHTOCIIOCOOHOCTY Ha KOMIIBIOTEP-
HOM pbIHKe. YuebHast 6a3a AQHHBIX MOXET ITOCAY>XUTb AASI MCIIBITAHUSI KOHKPETHbIX
CYBGA Ha npUroAHOCTb AASI BallIMX LieAeNt.

Kopoue rosopsl, NOAB3y OT 5TO/ KHUI'M IIOAYUYMUT AKOOOI — U TEXHUUECKMIA Cllelma-
AWCT, ¥ TOT, KTO AAA€K OT TeXHUKI. DTO HauboAee MOAHBI UCTOUHUK MHPOpMaLy 06
s13pike SQL, ero BO3MOXHOCTSIX M AOCTOMHCTBaX, MOMYASIPHBIX NPOAYKTaX, MICTOpUU —
CAOBOM, 060 BCeM Ha CBeTe, UTO XOTb KaK-TO CBsI3aHO ¢ SQL.
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0630p SQL

epBble YeTblpe I'AaBbl AAHHOI KHUTU SIBASIFOTCSI

BBeaeHneM B SQL. B raase 1, “Beeaenue”, onu-

CbIBaeTcsl, UTO Taxkoe s13blKk SQL, U packpbiBaroT-
Cs1 €ro0 OCHOBHbIC BO3MOXKHOCTM M NpeumyuiecTsa. ['AaBa 2,
“Kpatxmit 0630p SQL”, 6eran0 03HaKOMMUT Bac CO MHOTMIMU
BO3MOXHOCTsIMM SQL ¢ MOMOLIbIO MPOCTHIX MPUMEPOB.
B raase 3, “Ilepcriextusbl SQL”, BbI 03HAKOMUTECH C UCTO-
pueit SQL, ero craHAapTaMmM ¥ OCHOBHBIMM ITPOM3BOAUTE-
ASIMM IIPOAYKTOB Ha 6ase SQL, a Takxe ¢ nepcrieKTBaMu
ero pasButusl. B raase 4, “PeasiivoHHble 6a3bl AaHHBIX”,
OIMCBIBAETCSl PEASILIMOHHAsI MOAEAb AAHHBIX, Ha KOTOPOIA
ocHoBaH SQL, 1 BBINIOAHSIETCSI ee CpaBHeHUe C 60Aee paH-
HUMM MOACASIMU AQHHBIX.

MaBa 1
BBeaeHune

laBsa 2

KpaTxuit o630p SQL
lhaBa 3
INlepcnextusn SQL

lhasa 4
PeaAsiioHHbIE
6a3bl AAHHBIX
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3pik SQL 1 CYPBA, ocHOBaHHble Ha HEM, COCTABASIIOT OAHY M3 Hanboaee Bax-

HbIX 6230BbIX TEXHOAOTMI1 B MH$OpMATHKe. B TeueHne Tpex NOCAGAHMX Aecs-

tAeTHit SQL BBIpOC OT NepBOro pobKoro KOMMep4YecKoro IMpUMeHeHMsI AO Lie-
AOTO CErMeHTa PBIHKA, CTOSILLETO ACATKU MUAAMAPAOB AOAAAPOB, U CTaA CMAHOApmMom
a3blka 6a3 AaHHBIX. Ero moaaep>xmsaroT coTHM 6a3 AaHHBIX, PabOTAIOLIMX Ha pa3sAMY-
HbIX NAaTOpMax, — OT MINHGPENMOB AO NTepCOHAABHBIX KOMITBIOTEPOB. ba3bl AaHHBIX
c moaAepxkoit SQL MoryT Aaxe 6bITb BCTpOEHbI B Balll MOO6MABHBIN TeaedpoH nan KINTK
VAW, HanIpuUMep, B Balll aBTOMO6MAb. OduLmaArbHbIi MeXAYHapOAHBI cTaHAAPT SQL
IMPMHMMAACS M paclIMpsIACS HECKOABKO pa3. [1o cyTi, A1060it KpyTHBIN MpOrpaMMHBIii
IPOAYKT AAsl paboThl ¢ AaHHBIMM Mcnoab3yeT SQL, u umenno SQL mpeacTaBasieT coboit
sApo daarmaHckux 6a3 AaHHbIX Microsoft, Oracle n IBM, Tpex xpymHeiimmx mpo-
rpaMMHbIX koMnaHuit B Mupe. Kpome toro, SQL sBasiercs cepauem CYPBA ¢ oTkphl-
THIM KOAOM, Takux Tak MySQL u Postgres, criocobcTByoLIMX pacnpocTpaHEHUIO MOITY-
AsipHOCTM Linux 1 ABMKEHMsI B TIOAAEPXKKY OTKPBITOro Koaa. MsnayaabHo SQL mpea-
CTaBAsIA COBOM CKPOMHBIN MCCAeAOBaTeAbCKMit NpoekT IBM, HO co BpemeHeM OH cTaa
LIMPOKO M3BECTEH M B KayecTBe BaXKHOM KOMIIBIOTEPHOM TEXHOAOTMM, M B KadecTse
MOILIHOTO PBIHOYHOrO paKkTopa.

Ho, cobcTBeHHO roBops1, uto Takoe SQL? [ToueMy oH Tak BaxkeH? YTO OH M0O3BOAsIET
AeAaTb 1 Kak OH pabortaet? Ecan SQL — HacTosLIMI CTAHAAPT, TO IOYEMY CYLLECTBYET
TaK MHOTO pa3sAMYHBIX BepCMii M AMareKTOB? UeM OTAMYAIOTCA APYT OT Apyra Takue
nonyasipHble CYBA, xak SQL Server, Oracle, MySQL, Sybase n DB2? Kax SQL coorHo-
cutcs co craHaapramu Microsoft, Takummn xkaxk ODBC n .NET? Kax JDBC cBsi3biBaeT
SQL c mMupom Java m 06bexTHON TexHOAOrmeit? Kakyio poab OH urpaer B cepBuc-
opueHTMpoBaHHON apxuTekType (Service-Oriented Architecture, SOA) u Be6-cayxbax
kpynHbix UT-opranmsaumit? AeiictButeabHo AM SQL Moxer paboTaTh M Ha MOJiiH-
¢dpeitmax, u B HarapoHHMKax? ObecriednBaeT AM OH MPOU3BOAUTEABHOCTb, AOCTAaTOY-
HYIO AAsl 06paboTkM TpaH3akLmit 60abioro ob6beMa? Kak SQL BAmsieT Ha mpuMeHeHue
KOMIIBIOTEPOB M KaK MOAYYUTh MAKCMMaABHYIO MTOAB3Y OT 9TOrO BaXXHOTO MHCTPYMEHTa
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AAsl paboThl ¢ AaHHBIMM? KHMra, KOTOpYIO BBl A€pXMTe B pyKax, OTBe4aeT Ha BCe ST
BOITPOCHI 1 ObecrieunBaeT YATATEAS] COAMAHBIM 6araxkoM 3HaHuit o SQL.

f3bik SQL

SQL siBAsIleTCS MHCTPYMEHTOM, NMpeAHa3sHaYeHHBbIM AAsl OpraHM3aliuMy, yIpaBA€HMs,
BbI6OpKM M 0bpaboTku MHPopMaLmy, corepxxallleiicss B 6ase AaHHbIX. VI3HauaAbHO
B IBM sTOMY s13BIKY 6BIAO AQHO MMs Structured English Query Language, coxpallleHHO
SEQUEL. OaHako B TOT MOMeHT BAaAeAblLieM Toprosoit Mapku SEQUEL 6biaa xommna-
Hust Hawker Siddeley Aircraft Company n3 Beankobpuranuy, Tak 4To Ha3BaHMe sI3bIKa
66120 coxpateHo Ao SQL (Structured Query Language, asvix cmpyxkmypuposannvix 3a-
npocos), a caoso English 6p1A0 yAareHO U3 Ha3BaHMs (AAS COOTBETCTBMS Ha3BaHMsI ab-
6pesuaType). B Hacrosee Bpemst ab6pesnarypa SQL umraercss Anb60 Kaxk “cuxser”,
AM60 KaK “3C-KI0-9Ab”, IpUYeM KOPPeKTHbI 06a MPOM3HOLIEHUs, XOTSI IIPEANOYTUTEAD-
Ho Bropoe. Kak caeayer u3 HazBaHmsl, SQL sIBASIETCS S3b1KOM NpozpamMMuposanis, KOTo-
Pblii IPMMEHSETCsT AAsI OpraHM3aLMM B3aMMOAECTBISI TOAB30BaTeAsl C 6a30/1 AaHHBIX.
Ha camom aeae SQL paboTaeT TOAbKO € 6a3aMy AaHHBIX OMTPEAEAEHHOrO THIIA, Ha3bl-
BaeMBIMU PeNSYUOHHbIMU 6a3amu OaHHLIX, KOTOPble IMPEACTAaBASIOT COOOM OCHOBHOM
crocob opraHM3alMM AaHHBIX B LIMPOKOM AMara3oHe IIPUAOXKEHUI.

Ha puc. 1.1 nokasana cxema pabotel SQL. CoraacHo 3Toit cxeMe, B BBIUMCAUTEABHOIA
CUCTeMe MMeeTCs1 6a3a JanHblX, B KOTOPOW XpaHUTCsl BakHast uHpopmaums. Ecan Bbrunmc-
AMTEABHAsl CUCTeMa OTHOCUTCS K cdepe 613Heca, TO B 6ase AQHHBIX MOTYT COAEpP>KaThCs]
CBEAEHMs] O MaTepUAAbHBIX LIEHHOCTSIX, BBbIITyCKAeMOi MPOAYKLMM, ObbeMax IMpOAaX
¥ 3apraaTe. B 6a3e AaHHBIX Ha IMePCOHAABHOM KOMIIBIOTEPE MOXXET HaXOAMUTbCsl MHPOP-
MaLysl O BbIIIMCAHHBIX YeKaX, TeanedpoHax U aapecax MAM MHPOpMaLMs, U3BA€YEHHas U3
60Aee KpYIHOI BHIYMCAUTEABHOM cucTeMbl. KoMmbloTepHast mporpaMMa, KOTopas yIpas-
AsieT 6a30¥i AaHHBIX, Ha3bIBAeTCsI ClcmeMoil ynpasnenus 6ason dannvix, uam CYBA.

SQL-3anpoc

010011
110101
101110

TN

Cucrema

ynpaeneHvs
Hazoi

AaHHbIX

Baaa paHHbIX
[NaHHble

010011
110101
101110

BuiuncnutenbHas cuctema
Puc. 1.1. NpumeHeHune SQL ara obpaweHuna kK 6a3e AaHHbIX

AAst TOro 4robbl MOAYUMTb MHGOpMaLMIO U3 6a3bl AaHHBIX, Bbl 3allpalllMBaeTe ee
y CYBA c nomouisio SQL. CYBA obpabaTbiBaeT 3arpoc, HaXOAUT TpebyeMble AaHHbIE
¥ Bo3BpalllaeT ux BaM. [Ipoliecc 3anpoca AaHHBIX Y 6a3bl AQHHBIX M TOAYYEHUsI pe3YAb-
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TaTa Ha3blBaeTCsl 3anpocom K 6a3e AaHHbIX (BOT I104eMy B Ha3BaHMM sI3bIKA MMEETCSI CAO-
BO “3anpoc” — s13bIK CTPYKTYpPUPOBaHHbIX 3aNpocos).

OaHako 3TO Ha3BaHMe He COBCEM COOTBETCTBYET AENCTBUTEeAbHOCTU. Bo-niepsblix, ce-
roaHss SQL npeacTaBasieT co60ii HeuTO GOAbLIee, YeM MPOCTO MHCTPYMEHT CO3AaHMsI
3alpOCOB, XOTSI UMEHHO AASI 9TOTO OH M OBIA IepBOHAaYaAbHO paspaboraH. HecMoTps Ha
TO UTO BbIOOPKaA AQHHBIX MO-TIPEXXHEMY OCTaeTCs1 OAHOM 13 HanboAee BaXKHbIX (PYHKLIMIA
SQL, ceifyac 5TOT SI3bIK MCIIOAB3YETCS AASI peaaM3almu BceX yHKLUMOHAABHBIX BO3-
MoxxHocTelt, koTopble CYBA npeAocTaBAsIET MOAB30BAaTEAIO.

¢ Omnpeaerenne AaHHbIX. SQL MO3BOAsIET MMOAB30OBATEAID ONPEAEAUTb CTPYK-
TYpy M OpraHM3allMIO XpaHMMBIX AQHHBIX M B3aMMOOTHOLLEHUSI MEXAY SAe-
MEHTaMM COXpPaHEHHbIX AAHHbIX.

e Bri6opka AaHHBIX. SQL AaeT MOAB30BaTEAIO MAU MPUAOXKEHUIO BO3MOXHOCTD
M3BAEKaTb 13 6a3bl cCOAepKaLLMecs B Heil AdHHble 1 TOAb30BAThCs UMM

e O6pab6oTka AaHHBIX. SQL MO3BOASET MOAB30BATEAID VAU NPUAOKEHUIO U3-
MeHsTb 6a3y AaHHbIX, T.e. AOGABASITh B Hee HOBble AAHHble, a TAKXXe YAAASITh
VAU OGHOBASITD YoKe MMEIOLIMeECs B Hell AaHHble.

¢ Ynopasaenue paoctynoM. C nomouibio SQL MOXHO OrpaHMYMUTb BO3MOXKHO-
CTU MOAb30BaTeAs MO BbIOOpKe, AOGAaBAGHMIO M M3MEHEHMIO AaHHbIX M 3alllu-
TUTb MX OT HECAHKLMOHMPOBAHHOTO AOCTYTIa.

¢ CoBMecTHOe UCIIOAB3OBaHMe AaHHBIX. SQL NMpUMEHsIeTCsT AAsl KOOPAMHALIUM
COBMECTHOTO MICIIOAB30BaHMsI AAHHBIX [TOAb30BaTEASIMMU, PabOTAIOLIMU OAHO-
BpPEeMEHHO, C TeM 4TO6bl M3MeHEeHMs], BHOCMMble OAHMM IOAb30OBaTeAEM, He
NPUBOAMAM K HellpeAHaMePEeHHOMY YHUYTOXEHMIO M3MEeHEHU!, BHOCUMBIX
IIPMMEPHO B TO € BpeMsl MHbIM TIOAB30BaTEeAEM.

L4 ueAOCTHOCTb AQHHBIX. SQL IO3BOASIET 06€eCIIeunTh LHEeAOCTHOCTb 6a3sl AaH-
HbIX, 3alIylIasd €e OT pa3pylleHus n3-3a HeCoraaCoBaHHbIX U3MEHEHUI UAU
OTKa3a CUCTEMBlI.

Takum obpasoM, SQL sBAsleTCS1 AOCTaTOYHO MOLIHBIM SI3BIKOM AAsl yIpaBA€HMs
CYBA 1 B3aMOAEICTBUSI C Hell.

Bo-Bropbix, SQL — 3TO He MOAHOLIEHHBI KOMNbIOTepHBIiT s3bIK TMa COBOL, C,
C++ uan Java. SQL s1BAsieTCsI MOABSI3BIKOM 6a3 AQHHBIX, B KOTOPBIf BXOAUT OKOAO COPO-
Ka MHCTPYKLIMI, peAHa3HaYeHHbIX AAsI pelleHys! 3aAay yrpaBAeHus] 6a3aMi AaHHBIX.
Sty uHcTpykuuyn SQL MoryT 6bITh BCTpoeHbl B Apyroit s3blk, Takoit kak COBOL uan C,
M paclIMpsIIOT €ro, AaBasi BO3MOXXHOCTDb IIOAYYaTh AOCTYT K 6a3aM AaHHbIX. Kpome Toro,
u3 takoro ssbika, kak C, C++ man Java, uncrpyxkumm SQL MoxHo nocbirate CYBA
B SIBHOM BMAE, UCTIOAB3YSI uHmepepeiic Ha YypoeHe evioeos ¢yuxiyuii (call-level interface)
VIAM OTIIPABASISI COOOLIEHMSI IO BBIYMCAUTEABHO CeTH.

SQL oTAMyaeTcst OT APYruX s3bIKOB IPOrpaMMUPOBAHMs, IOCKOABKY OH OIMCHIBAeT,
4110 TTOAB30BaTEAb XOYET OT KOMIIBIOTEPA, a He KAk KOMIIBIOTEP AOAXEH 9TO CAEAaTh.
(ToBopst Texumyecky, SQL sIBAsIeTCs1 AeKAapaTUBHBIM, MAM OIMCATEABHBIM, a He IpolLie-
AYPHBIM s13bIKOM.) B SQL HeT MHCTpyKUMM IF AASI IPOBEPKM BBITIOAHEHMs! YCAOBMSI, HET
MHCTPYKLMIA GOTO, DO MAM FOR AAsl yIIpaBA€HMs TOTOKOM BblMOAHeHMsI. VIHCTpyKumm
SQL onuceIBaOT, KaKk OpraHM30BaH HabOp AaHHBIX MAM Kakue AaHHbIE AOAXHBI OBbITh
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BbIOpaHbl MAM AODaBAeHbl B 6a3y AaHHbIX. [TocaeAO0BaTEABHOCTD IIATOB AASl pelleHMs]
9TUX 3aAay ornpeaeasiercs camoit CYBA.

Haxonen, SQL — 3To caabo CTpYKTypupOBaHHBIN sI3bIK, OCOGEHHO MO CpaBHEHMIO
C TaKMMM BBICOKOCTPYKTYpupoBaHHbIMM si3bikaMy, Kak C, Pascal uan Java. VMHcTpyk-
wm SQL HarmoMuHAIOT OOBIYHBIE IMPEAAOXKEHMs eCTECTBEHHOrO si3blka M coAepXar
“CAOBa-MyCTHIIKN”, He BAUSIOLIME Ha CMBICA MHCTPYKLMM, HO ObAervarolimne ee 4re-
Hue. B SQL mouty HeT HEAOTMYHOCTEN, K TOMY Xe UMeeTCs! psIA CIIeLMaAbHBIX IIPaBUA,
NpeAOTBpalIaOILMX CO3AaHMEe MHCTPYKLMIA, KOTOPble BBITASAST KaK abCOAIOTHO Ipa-
BUABHBIE, HO HE IMEIOT CMBICAA.

HecMorpst Ha He coBceM TOyHOe Ha3BaHMe, SQL Ha CEeroAHSILIHUI A€Hb SIBASETCS
cmandapmom s13bIKa AAsl paboThl C peAsIIMOHHBIMM 6azaMu AaHHBIX. SQL — 3TO AOCTa-
TOYHO MOLIHBI U B TO Xe BpeMsl OTHOCUTEABHO AETKMit AAs M3ydeHMs s3biK. KpaTkoe
BBeAeHMe B SQL, MpeAcTaBAEHHOE B CAEAYIOLLIEN TAaBe, IO3HAKOMUT BaC C OCHOBHBIMU
BO3MO>KHOCTSIMM 5TOTO sI3bIKa.

Poab SQL

CaM no cebe SQL He sIBAsIETCS] HM CUCTEMOM yITpaBAeHMs1 6a3aMy AaHHBIX, HU OT-
A€AbHBIM NTPOrpaMMHBIM NPOAYKTOM. [Tpnobpect SQL HeAw3ss HM B MarasuHe, HU Ha
caitre. SQL — sT0 HeoTbeMAeMast YacTb CYBA, s13bIK M MHCTPYMEHT AASI CBSI3U C Heit.
Ha puc. 1.2 noka3saHsl HekoTopble koMroHeHThl TUnM4Hoi CYBA 1 kak SQL o6beanHs-
€T MX B eAMHOeE LIeA0e.

Cepauem CYDBA sBAsieTcst Mexanusm 6asvr dauuvix (database engine, yacTo Hasbl-
BaeMblil IPOCTO 0BUXKOM); OH OTBeYaeT 3a CTPYKTypMpOBaHME AAHHBIX, COXpaHeHMe
1 noAyueHme ux u3 6aspl AaHHbeix. OH npuHNMMaeT SQL-3arpochl OT APYTUX KOMITOHEH-
TtoB CYBA (Takmx, Kak reHepaTop OTYETOB MAM MOAYAb 3allpOCOB), OT MOAb30BATeAb-
CKMX TIPUAOXKEHUI U AaXKe OT APYIMX BBIYMCAMTEABHBIX cucTeM. Kaxk BUAHO U3 pucyH-
Ka, SQL BBIMOAHSIET MHOTO PasAMYHBIX PYHKLIMIA.

¢ SQL — unmepaxmueHvlii 93bIK 3anpocos. AAst IOAY4eHMsI AAHHbIX ¥ BBIBOAA MX
Ha 9KpaH TOAB30BATEAM BBOASIT KOMaHABI SQL B MHTEpaKTMBHBIX MpOI'paM-
Max. 9TO YAOGHBII CIIOCO6 BHIMOAHEHMSI CIIeLIMAABHBIX 3aIIPOCOB.

e SQL — s3vix npozpammuposanus 6a3 danHvix. YTobbl MOAYYUTH AOCTYI K 6ase
AQHHBIX, IPOrPaMMUCTbl BCTABASIIOT B CBOM INIPUKAAAHble TPOrpaMMBbl KOMaH-
Abl SQL. DTa MeToAMKa MCIIOAB3YETCsI KaK B TpOrpaMMax, HallMCaHHBIX MOAb-
30BaTeAsSIMU, TaK U B CAYKeOHBIX MporpaMMmax 6a3 AaHHbIX (Harpumep, B Ta-
KMX, KaK reHepaTopbl OTYETOB).

e SQL — g3vik admMunucmpupoeanus 6a3 danuvlx. AAMMHUCTpPATOP 6a3bl AAHHBIX,
HaxoAslllelicsl Ha paboueit CTaHLIMM MAM Ha cepBepe, UCroAb3yeT SQL AAst on-
peAeAeHMs CTPYKTYpbl 6a3bl AQHHBIX M YITPABAE€HMSI AOCTYIIOM K AAHHBIM.
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Puc. 1.2. KOMNOHEHTbI TUNUYHOW CUCTEMbI YNIPpaBAEHUA 62304 AQHHbIX

o SQL — a3vix co3danus npunoxenuii “xauenm/cepsep”. B mporpaMmax Aas
NIepCOHAABHBIX KOMITBIOTEPOB SQL MCIIOAB3YeTCsl KaK CPeACTBO OpraHu3aLum
CBsI3U 110 CeTU C cepBepaMy 6a3 AQHHBIX, B KOTOPBIX XPaHSITCS] COBMECTHO MC-
HOAb3yeMble AaHHble. APXUTEKTypa “KAMEHT/cepBep” MCIIOAB3YETCsl BO MHO-
TUX MOMYASIPHBIX IPUAOKEHUSX KOPIIOPATUBHOTO YPOBHSIL.

e SQL — g3uvix docmyna x Oanneim 6 Jumepneme. Beb-cepBepnl VIHTepHerTa,
B3aMIMOAEJCTBYIOIIMEe C KOPIIOPAaTUBHBIMM AAHHBIMU U CepBepaMy MPUAOXKe-
Hui1 VInTepHeTa, ucnoab3yioT SQL B KayecTBe CTaHAAPTHOTO sI3blKa AOCTYIA
K KOpPIOpaTMBHBIM 6a3aM AaHHbIX, 3a4acTyIo NyTeM BHeApeHus: SQL-AocTymna
B IIONYAsIpHBIE sA3bIKM cLieHapueB Hartoaobue Perl nan PHP.

e SQL — ssvik pacnpedenennvix 6a3 dauuvix. B cucreMax ynpaBaeHMs pacripe-
AeAreHHbIMM 6a3amMy AaHHBIX SQL nomoraet pacrpeAeAsiTb AaHHble MeXAY He-
CKOABKMMM COEAMHEHHBIMM BBIYMCAUTEABHBIMM cucTeMaMu. [TporpamMMHoe
obecrieueHne KaxxAOl cucTeMbl MocpeAcTBoM SQL cBs3biBaeTcs € Apyrumn
CHUCTeMaMM, IIOChIAASI MM 3aITpOChl Ha AOCTYTI K AQHHBIM.

e SQL — ssvik wino308 6a3 dauHvix. B BHIYMCAMTEABHBIX CETSX C pa3AMYHBIMU
CYBA SQL 4acTo UCIOAB3YeTCsl B 1411030601 Npozpamme, KOTOpasl IIO3BOASIET
CYBA oanoro tuna csssbiBatbesi ¢ CYBA apyroro tumna.

Takum obpazoM, SQL — mNOAe3HBII M MOLLHBII MHCTPYMEHT, obecrieunBaroILuii
MOAB30BAaTEAsIM, IPOrPAaMMaM U BbIYMCAUTEABHBIM CUCTEMaM AOCTYN K MHdopMaLmy,
COA€epIKalLlefiCs] B peAsILIMOHHBIX 6a3aX AQHHBIX.

-~
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NMpeumywecrea SQL

SQL siBAsieTCs1 Ype3Bbl4alfHO YCIIelHo/ MHGOpMalIMOHHO TexHOAOrneil. Bcnomuure,
KaKyM 6blA PBIHOK KOMIBIOTEPOB B cpeanHe 1980-x roaos, koraa SQL TOABKO HaUMHAACSL.
Toraa AoMuHMpOBaAM KOpHOpaTMBHble M3MHGPeMbl 1 MUHM-KOMIBbIOTEpHl. [lepBbiii
nepcoHaAbHbI KoMNbioTep IBM 6blA cO3AaH BCEro AMIIb HECKOABKO A€T Ha3aa, a ero
TIOAB30BaTe@AbCKMM MHTepdeiicoM bbira KOMaHAHas1 ctpoka MS DOS. Msitndpeiimel IBM
paboTaAm noa ynpabAeHMeM ornepallMOHHbIX cyucteM oT Digital Equipment, Data General,
Hewlett-Packard u aAp. KoMmbioTepbl COEAMHAAUCH APYT C APYTOM IpU MOMOLLIM 3aKpbl-
Thix ceteit Tuna IBM SNA manm DECnet ot Digital Equipment. ViHTepHeT 6b1A He 60Aee
4YeM MHCTPYMEHTOM, ObAerdaBLUMM COBMECTHYIO PabOTy MCCAEAOBATEABCKMX Aaboparo-
puii, a Beba He 6bIAO U B TOMMHE. AOMMHMPYIOILIMMM SI3bIKaMy IIPOrpaMMUPOBaHNsT ObIAU
COBOL, C u Pascal; 06beKTHO-OpMEHTUPOBaHHOE MPOrpaMMUPOBaHME TOABKO-TOABKO
A€AaAO IIepBble 111ary, a Java ele MpeACTOSIAO U306peCcTH.

Bo Bcex obaacTsix MHGPOPMALIMOHHBIX TEXHOAOTMIT — OT aNlNapaTHOro obecrieyeHusI
AO ONepaLMOHHbIX CUCTEM, CeTell U SI3bIKOB MPOrpaMMMPOBaHMs — KAKOYEBble TeXHO-
Aormm cpeanHbl 1980-x rOAOB YCTYIMAM MECTO HOBbIM pellleHusM U MetoaaM. Ho B Mu-
pe ynpaBA€HUs] AQHHBIMM peAsLIMOHHble 6a3bl AaHHBIX M SQL HUKOMY He yCTynMAM
cBOe MeCTO MoA coaHLieM. OHU pa3BUBaAMCh, YTOOBI COOTBETCTBOBaTb HOBOMY arIapar-
HOMY M IIPOrpaMMHOMY OOeCIleUeHMIO, ONepPaLlMOHHBIM CUCTEMaM, CETsIM U sI3bIKaM
nporpaMMupoBsaHus. HecMoTpst Ha Maccy MOIBITOK CBEPrHYTb MX C IIPECTOAQ, PeAsILIM-
OHHasl MoaeAb U SQL mnpeycrieBaloT M OCTaIOTCs eduHCmeeHHol JoMUHUpYoulell Cuaotl
B 06AaCTM yIripaBAeHUs] AaHHbBIMU. BOT HekoTOpble ocHOBHBIe cBovicTBa SQL, obecrneun-
BalOLLIMe TaKOi HeObIBaAbIl €ro ycrex B TeYeHMe MOCACAHNX AECATUAETUIL.

¢ HesaBucumoctb oT koHKpeTHbIX CYBA

¢ MexnaatdopMeHHas TepeHOCUMOCTD

e Haanume cranaapToB

o Tloaaepxxka co cropoHbl komnanum IBM

o Tloaaepxka co cropoHsl koMnaHuu Microsoft

o TlocTpoenne Ha peAsILIMOHHON MOAEAU

¢ BricoxoypoBHeBasl CTPYKTypa, HallOMMHAIOLLIasl eCTeCTBeHHBIIA SI3bIK
¢ B03MOXHOCTb BHIITIOAHEHMs CIELMAAbHbIX MHTEPAKTUBHBIX 3a[TpOCOB
¢ ObecrieyeHye MporpaMMHOro AOCTYTIa K 6a3aM AaHHBIX

¢ B03MOXHOCTb Pa3AMYHOTO ITPEACTABAEHMS AAHHBIX

¢ [loAHOLIEHHOCTb B KayecTBe s13blKa, IPeAHa3HAUEHHOTO AAsL PaboThl ¢ 6a3aMu
AAQHHBIX

¢ B03MOXHOCTb AMHAMMYECKOTO ONPEAEAEHMUsT AAHHbIX

o [loaaepXkKxa apXUTEKTYpbl KAMEHT/ cepBep

o TloaaepXxa MPUAOXKEHMI YPOBHsI TPEANIPUSTIS]

e PacumpseMoCTb ¥ IOAAEPXKKa O6'bEKTHO-OpUEHTMPOBAHHbBIX TEXHOAOT M

¢ Bo3MoXxHoCTb AOCTYyIla K AAHHbIM B ]/IHTepHeTe
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e VuTerpauus c s13p1koM Java (mpoTtoxoa JDBC)
o TloaaepXKa OTKpPBITOro KOAa

¢ [IpoMmbliliaeHHast MHGPACTPYKTypa

Huxe stn daxtopsl paccMoTpeHbl 60Aee TOAPOGHO.

He3aBMCHMOCTDL OT KOHKpeTHbIX CYBA

Bce Beayime nocrasimku CYBA ucnoapsyor SQL, 1 B TedeHMne MOCAEAHEroO Aecsl-
TAeTs1 Hu oAHa HoBast CYBA, He noaaepxuBaroiiast SQL, He MOXeT pacCunThIBaTh Ha
ycnex. PeAsiioHHY10 6a3y AaHHBIX U NPOrpaMMbl, KOTOpBIE C Heil paboTaloT, MOXXHO
nepeHecty ¢ oaHoit CYBA Ha Apyryio ¢ MMHMMAAbBHBIMUM AOPabOTKaMy U TeperoAro-
TOBKOW INepcoHaaa. [TporpaMMHble cpeAacTBa, Bxoasume B coctaB CYBA Aast mepco-
HaABbHBIX KOMIIBIOTEPOB, TaKMe KaK IPOrpaMMbl AASl CO3AAHMsI 3alTpOCOB, reHepaToOphl
OTYETOB M TeHepaTOpbl NMPUAOXKEHWMIA, pabOTalOT C PeAsSIIMOHHBIMU 6a3aMM AAHHBIX
MHorux TunoB. Takum obpaszoMm, SQL obecrieunBaeT He3aBUCMMOCTb OT KOHKPETHBIX
CYBA, uTo sIBAsIeTCs1 OAHOJ U3 HanboAee BaXXHbIX ITPUUMH €ro MOMNYyASIPHOCTM.

MexnAaT$opmeHHAn NepeHOCHMOCTb

Peasiumonnble CYBGA BBITOAHSIIOTCSI Ha pa3’AUYHBIX BBIYMCAUTEABHBIX CHCTEMaxX —
OT M5iiH(PENMOB M CHCTEM CPEAHErO ypPOBHsI AO INIePCOHAAbBHBIX KOMIIBIOTEPOB, pabo-
uymx craHuMit u nepeHocHeix [TK. OHM PyHKIMOHMPYIOT Ha OTAEABHBIX KOMIIBIOTEpAX,
B AOKAABHBIX UM KOPIIOpPaTMBHBIX CETsIX U AaXke Ha ypoBHe VIHtepHera. [TpuaoxeHnmus,
co3paHHble ¢ noMolpo SQL 1 paccuMTaHHBIE HA OAHOIIOAB30BaTEABCKIE CUCTEMBI, IO
Mepe CBOEro pa3BUTHsI MOTYT ObITh MepeHeceHbl Ha 60Aee KpymnHble cucTeMbl. VIHGoOp-
MaLMsl U3 KOPIOPaTUBHBIX PEASILIMOHHBIX 6a3 AaHHBIX MOXET ObITh 3arpyXeHa B 6a3bl
AQHHBIX OTAEABHBIX MOAPA3AEAEHMIT MAM B [epCOHAAbHble 6a3bl AAHHBIX MMOAb3OBaTe-
aelt. HakoHell, 5kOHOMIYHBIE TepPCOHAAbHbIE KOMITBIOTEPBl MOTYT UCIIOAB30BaTBCS AAS
TECTMPOBAHMUS POTOTHUIIA PUAOXKEHMsT 6a3bl AaHHbBIX C MCMOAb30BaHMeM SQL, mepea
TEeM Kak [epeHeCcT! ero Ha AOPOT'YI0 MHOTOIIOAb30BaTEABCKYIO CUCTEMY.

CranaapTbl a3bika SQL

Odumarphbiit cranAapT si3bika SQL 6b1A onybAMKoBaH AMEpPUKAHCKMM HallMOHAAb-
HbIM MHCTUTYTOM cTaHAapToB (American National Standards Institute, ANSI) 1 Mexay-
HApOAHOI1 opraHmsaumeit nmo cranaaptusaumm (International Standards Organization,
ISO) B 1986 roay, nocae uero 6bia pacumpeH B 1989 roay, a 3atem — B 1992, 1999, 2003
n 2006 ropax. Kpome toro, SQL siBasiercst deaeparbbiM craHAapToM CLIIA B obaactu
obpaborku nndopmaumn (Federal Information Processing Standard, FIPS), u, caeaosa-
TEAbHO, COOTBETCTBME €MY SIBASETCSI OAHMM M3 OCHOBHBIX TpebOBaHMI, COAEp>KaLLMXCs
B 60ABILIVX NPaBUTEABCTBEHHBIX KOHTPAKTaxX Ha pa3paboTKy B KOMIBIOTEPHOM MPOMBILI-
AEHHOCTHU. B TeueHue MHOIMX AeT CBOV BKAAA B CTaHAAPTM3alIMIO Pa3sAUYHBIX COCTaB-
astomx SQL, Takmx Kak MHTepdericbl MpOrpaMMIpOBaHusl 1 06 BeKTHO-OPMEHTUPOBaH-
Hble pacIIMpeHusl, BHOCUAM MHOTVE MeXAYHapOAHbIE, NIPaBUTEABCTBEHHbIE U TIPOMBILI-
AeHHble rpynnbl. Co BpeMeHeM 4YacTb MOAOOHBIX MHMLIMATUB CTaAa COCTABHOM YaCTbIO
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cradaaprta ANSI/ISO. Bce 3T craHAQpTBhI CAYXAaT Kak 6b1 0pyLIMaABHOI MTEeYaThiO, OA0D-
pstoniert SQL, ¥ oHM ycKOpuAM 3aBOeBaHMe MM PbIHKa.

MNoaaepxka co ctopoxbl IBM

M3HauaabHO SQL paspabaTtbiBascst uccaeaoBaTeasiMu IBM u 6picTpo cTaA cTpareru-
4YeCKMM MPOAYKTOM, MOATBEPXAeHMeM 4eMy cAyXuT dpararmanckas CYBA DB2 kommna-
Huu IBM. TMoaaepsxka SQL mMeeTcst AAsl BceX OCHOBHBIX CEMECTB KOMITbIOTEPOB KOM-
naHun IBM — oT nmepcoHaAbHBIX KOMIBIOTEPOB AO MOILHBIX M3itH$peitMoB. Pabora
IBM sicHO ykasara HanpaBA€HME pasBUTUsI AASl APYTMX IOCTaBILUMKOB 6a3 AaHHBIX
1 nporpaMMHbIX cucteM. losxe noaaepxka IBM cyiiecTBeHHO ycKOpuaa NMpuHsTHE
SQL pbinkoM. B 1970-x roaax IBM 6biaa AOMMHMpYIOLLIEl CMAOI Ha PbIHKE BbIYMCAU-
TeAbHOM TEXHMKM, TaK UTO ee MOAAepXKY SQL TpyAHO nepeoLieHUTb.

Moaaepxka co cropoHbl Microsoft

Komnanust Microsoft paccMaTpuBaeT MOACUCTEMY AOCTyNa K 6a3aM AaHHBIX Kak
KAIOYEBYIO 4YacTb apxuTekTypbl Windows AAsl mepcoHaAbHBIX KoMIbioTepoB. Kak Ha-
CTOADbHasl, TaK U cepBepHast Bepcust Windows npeaocTaBAsieT CTaHAAPTU30BaHHbI AOC-
TYI K PeAsSLIMOHHBIM 6a3aM AaHHBIX TocpeacTBoM ODBC (Open Database Connectivity,
OTKPBITBINA AOCTYyN K 6azaM AaHHbIX), IPOrpaMMHOro MHTepdelica, OCHOBAaHHOIO Ha
SQL. IMporokoa ODBC noaaepxuBaercs: HauboAee paclpOCTpaHEHHBIMU MPUAOXKe-
HusMu Windows (9AeKTpOHHBIMM TabAMIIAMM, TEKCTOBBIMU Ipolieccopamy, b6azaMu
AAQHHBIX U T.IL.), pa3pabOTaHHbIMM KaK caMoil koMmnaHueli Microsoft, Tak u Apyrumu Be-
AYLIMMM TOCTABLIMKAMM, a KpOMe TOro, Bce Beayiume SQL-6a3bl AaHHBIX OobecrieunBaioT
aoctyn nocpeactsoM ODBC. Co BpemeHeM Microsoft pacumpuaa noaaepxxky ODBC
60Aee BHICOKOYPOBHEBbIMM OOBEKTHO-OPMEHTUPOBAHHBIMU HAACTPOMKAaMM, BKAMOYAsI
NOoAAepXKY ynpasaenust AaHHbIMM B .NET. Ho Bce 3T HOBble TeXHOAOTMM BCerAa Mo-
TyT paboTaTb C peAsLIMOHHBIMM 6a3aMM AQHHBIX Ha 60aee Hu3KoM ypoBHe ODBC/SQL.
Koraa B xonue 1980-x roaos Microsoft Hauara NpeANTpUHMMATD YCUAMS 1O IpeBpallie-
Huio Windows B XX13HeCrocobHYI0 cepBepHYIO OlepallMOHHYIO CUCTEMY, OHA MpPeACTa-
BuAaa SQL Server B kauecTBe HOBOI1 cobcTBeHHOM SQL-6a3bl AaHHbIX. SQL Server u ce-
TOAHSI sIBASIETCS1 PAATMAHCKMM MPOAYKTOM Microsoft 1 KAIOUEBbIM KOMIIOHEHTOM ap-
xutexTypbl Microsoft NET axst Be6-cAyx6.

OCHOBaHHOCTb Ha PeAALHOHHOW MOAEGAH

SQL sBAsieTcs sI3bIKOM PEASLIMOHHBIX 6a3 AQHHBIX, IO9TOMY OH CTaA MOMNYASIPHbIM
TOTAQ, KOTA@ IMOMYASIPHOM CTaAa PEeAsILIMOHHAs MOAEADb IPEACTaBAEHUs] AaHHBbIX. Tab-
AMYHas CTPYKTypa pPeAsLIMOHHOI 6a3bl AAHHBIX CO CTPOKAMM M CTOAGLIAMY MHTYUTUBHO
TMIOHSITHA TIOAB30BaTEASIM, TIO3TOMY SsI3bIK SQL SIBASIETCSI TPOCTBIM M AE€TKUM AASL M3Yy4e-
HUsl. PeAsiLiMOHHAsi MOAEAb MMeET COAMAHBIN TeopeTudeckuii pyHAAMEHT, MOCAYXUB-
LM OCHOBOJ AASI SBOAIOLIMM U peaAu3aliuy PeAsILIMOHHBIX 6a3 AaHHbIX. Ha BoAHe no-
NYASIPHOCTH, BbI3BAHHOM YCIIEXOM PeAsLIMOHHOI MoaeaM, SQL craa, o cytn, eduncm-
66HHBIM SI3BIKOM AASI PEASILIMOHHBIX 6a3 AQHHBIX.
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BbICOKOypOBHEBas CTPYKTypa, HaNOMUHAIOWAA eCTECTBEHHbIN A3bIK

Mucrpyxummn SQL noxoxy Ha o6bIYHble MPEAAOXKEHUsT aHTAMICKOTrO s3bIKa, YTO YIpOo-
LIaeT UX U3yYeHUe 1 MOHMMaHue. YacTUUHO 5TO 06YCAOBAEHO TeM, YTO MHCTpYyKLMM SQL
OIMCHIBAIOT JaHHble, KOTOpPble HEOHXOAMMO TOAYUUTD, @ He cnocof mx noucka. TabAuLbl
M CTOAOLIBI B PEASILIMOHHOI 6ase AQHHBIX MOTYT MMETb AAMHHBIE OIMCATeAbHble MMeHa.
B pesyabTaTe 60ABILIMHCTBO MHCTPYKLMI SQL 03HauaeT MMEHHO TO, YTO TOYHO COOTBETCT-
ByeT UX IMEHaM, [IO3TOMY MX MOXKHO YMTaTh KaK MPOCTblE, €CTECTBEHHbIE PEAAOXKEHMSI.

WHTepaKTUBHbIE 3aNpoChbl

SQL siBAsieTCs1 S13bIKOM MHTEpaKTMBHBIX 3alIPOCOB, KOTOPbIii obecrneunBaeT NOAb30Ba-
TeAsSIM HEMEAAEHHDIIT AoCTyT K AaHHBIM. C nomoibio SQL noAb3oBaTeAb MOXET B UHTe-
PaKTMBHOM peXMMe MOAYUUTb OTBEThl Ha CaMble CAOXKHBIE 3allpOChl B CUMTAHHbIE MUHY-
Thl MAM CEKYHABI, TOI'AQ KaK IIPOrpaMMUCTY MOTPe6OBaAMCh 6b1 AHM MAM HEAEAM, UTOObI
HaImcaTh COOTBETCTBYIOLIYIO porpaMMy. Vs-3a Toro uro SQL AomyckaeT MHTepaKTyB-
Hoe popMUPpOBaHMeE 3aIIpOCOB, AAHHblE CTAHOBATCSI 6OA€Ee AOCTYITHBIMM M MOTYT IIOMOYb
B IIPUHATUM pellleHMt, AeAast ux 60ree o6ocHOBaHHbIMU. VIHTepakTUBHOCTD SQL Ha paH-
HMX 9Tarax ero SBOAIOLMM OblAa BaXKHbIM ITPEMMYILIECTBOM HaA HEPEASLIMOHHbIMM ba3a-
MU AQHHBIX U 103)X€ OCTAAACh TAKOBbIM IO OTHOLIEHMIO K YMCTO O6beKTHO-OPMEHTUPO-
BaHHBIM 6a3aM AaHHBIX.

MporpammHbIk AocTyn K 6a3e AaHHbBIX

[TporpaMMucTbl MOAB3YIOTCS s13bIKOM SQL npy co3AaHMM MPMAOXKEHUI, ObpallialoLIMX-
cs1 K 6a3aM AaHHBIX. OAHM U Te Xe MHCTPYKLMM SQL MCIOAB3YIOTCSI KaK AASI MHTEPaKTVB-
HOTO, TaK ¥ AAs ITPOTPaMMHOrO AOCTYIIa, IOSTOMY YacTy ITPOrpaMM, CoAepKallye obpa-
LIeHns1 K 6a3e AaHHbIX, MOXKHO BHauaAe TeCTMpPOBaTh B MHTEPaKTMBHOM peXHUMe, a 3aTeM
BCTpauBaTh B MPOrpaMMy. B TpaAMIIMOHHBIX 6a3ax AQHHBIX AAsI MPOrPaMMHOIO AOCTYIa
VICTIOAB3Y IOTCSI OAHM TTPOrPaMMHble CPEACTBa, a AASl BLIIOAHEHNs] MHTEPaKTUBHBIX 3aIIpo-
COB — ApyTHe, 6e3 KaKO-AM60 CBSI3Y MEXAY STUMM ABYMsI peXMaMi AOCTYTIa.

Pa3AuuHble NpeACTaBAEHHA AAHHbIX

C nomouibio SQL cozpaTeab 6a3bl AQHHBIX MOXKET CA€AATb TaK, UYTO pa3sANYHbIE TIOAb-
30BaTeAM 6a3bl AAHHbIX 6YAYT BUAETb pasAMUHbIe npedcimaseHiis ee CTPYKTYpPbl U COAep-
Xumoro. Hanpumep, 6a3y AaHHBIX MOXHO CIIPOEKTUPOBATh TAKMM O6Pa3oOM, YTO KaXKABIi
MIOAB30BaTeAb OYAET BUAETb TOABKO AAHHble, OTHOCSILMECS K €ro IMOAPasA€ACHUMIO VAU
TOproBoMy pernony. Kpome Toro, AaHHble M3 pasAMYHBbIX 4acTeil 6a3bl AAHHbIX MOTYT
6bITh CKOMOMHMPOBaHbI U MPEACTaBAEHBI TOAB30BATEAIO B BUAE OAHO MIPOCTOI TaOAULIBL.
ChaeaoBaTeABHO, ITPEACTABAEHMST MOXKHO MCIIOAB30BATh AAsl YCMAEHMS 3aLLIMThI 6a3bl AaH-
HBIX U ee HaCTPOVKMU MTOA KOHKPEeTHble TPeOOBaHMUsI OTAEABHBIX TIOAB30BaTEAE.

MoAHoUEHHDIH A3bIK AAA pab0Tbl ¢ 6a3aMKu AaHHDIX

[MepoHauaabHO SQL 6blA 3aAyMaH Kak sI3bIK MHTEPaKTMBHBIX 3alIPOCOB, HO cejfuac
OH BbILLIEA AAAEKO 3a paMKU BbIOOPKM AaHHBIX. SQL sIBAsIETCS] TOAHOLIEHHBIM, CaMOCO-
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rAaCOBaHHbIM M AOTMYHBIM 5I3bIKOM, NpeAHA3HAYEHHDbIM AAsI CO3AAHUS 6a3bl AQHHBIX,
YHpaBA€HUsI €e 3allMTOM, USMEHEeHMs] ee COAEpXUMOro, Bbl60pKI/I AAHHBIX 1 COBMECTHO-
ro uX MCIOAb30BaHUSI HECKOABKMMU IIapaAA€ABHO pa6OTalOLHI/IMI/I TTOAB30BaTEASIMU.
KOHHGHLII/II/I, OCBO€HHbIe ITPpU U3yYeHUn OAHOM 4YacCTH s13bIKa, MOTYT 3aTeM ITPUMEHSITbCSI
B Apyrnx KoMaHAax, 4YTo MoBbIlIaeT IIPpOU3BOANTEABHOCTD pa6OTbI MMOAb30BaTEeAE€i.

AnHamuuyeckoe onpepeAeHHE AAHHDIX

C nomombio SQL MOXHO AMHaMMUeCKM U3MEHSITb M paclIMpATb CTPYKTYpy 6a3bl
A@HHBIX AaXe B TO BpeMsl, KOrAa MIOAb30BaTeAU OOPALIIAIOTCS K ee COAEPXUMOMY. DTO
GOABILIOE MTPEMMYILIECTBO MepeA CTaTUYeCKMMM SI3bIKaMM OTNPEAEAEHMs] AAHHBIX, KOTO-
phle 3alpelaoT AOCTY K 6a3e AaHHBIX BO BpeMsl U3MeHeHMus1 ee CTpYKTypbl. Takum o06-
pasoM, SQL obecnieunBaeT MaKCMMaAbHYIO T'MOKOCTb, TaK KaK AaeT 6ase AaHHBIX BO3-
MOXXHOCTb aAANTHPOBATbCA K M3MEHSIOLMMCST TpeOOBaHMSIM, He MpepbiBas paboTy
NPUAO>XKEHMs], BHINTOAHSIIOLIETOCs] B peaAbHOM MaclITabe BpeMeHH.

ApxuTeKTypa “KAMeHT/cepBep”

SQL — ecTecTBeHHOE CPEACTBO AASl peaAn3alMu NPUAOXKEHMIA, MCHOAb3YOLIMX
pacIpeAeAeHHYIO apXUTeKTYpy “KamueHT/cepsep”. B 3T0it poan SQL cAyxur casisyio-
LM 3BEHOM MEXAY KAMEHTCKOM CHMCTEMOM, B3aMMOAEMCTBYIOLEN C MOAb30BAaTEAEM,
VI CepBEpPHOIi CUCTEMOI, YIIpaBAsIOLIel 6a30i AaHHBIX, ITO3BOASS KaXAOM U3 HUX CO-
CPeAOTOUMTBCST Ha BbIMOAHeHUM cBoux ¢dyHkumit. Kpome Toro, SQL AaeT BO3MOXHOCTb
MepCOHaAbHBIM KOMIIbIOTEpPaM (PYHKLIMOHMPOBATb B KayeCTBe KAMEHTOB IO OTHOLIe-
HMIO K CeTeBbIM cepBepaM MAM 6OAee KpYNHbIM 6a3aM AaHHbIX, YCTAaHOBA€HHBIM Ha
MdItHpeiiMax; 3TO MO3BOAsIET MOAYUYaTb AOCTYIT K KOPHNOpPaTMBHBIM AaHHBIM U3 MpU-
AOXeHMi1, paboTaOLLMX Ha IEPCOHAABHBIX KOMIIbIOTEpaX.

MoaaepXxKa NPHAOKEHHH YPOBHA NPEANPHUATHA

Bce xpyIHble MPUAOXEHNsl YPOBHSI IPEANPUSITISI, HOAAEPKMBAIOLLME eXXEeAHEBHYIO
A€sITeAbHOCTb GOABLIMX KOMIaHMIT M OpraHM3aLuii, UCTIOAB3YIOT AASI XpaHEHUsI U Opra-
Hu3aumu nHopmaumum SQL-6a3bl AaHHbIX. B 1990-x roaax, B CBsI3M € Tak Ha3blBaeMOM
“npobaemoit 2000 roaa”, 6oabliMe ¢pUPMbl MACCOBO MEPELIAM OT COOCTBEHHBIX AOMO-
POLIEHHBIX CUCTEM K IPUAOXEHMSIM OT Takumx IpousBoauTenreit, kak SAP, Oracle,
PeopleSoft, Siebel 1 Ap. AaHHble, 0O6pabaTbiBaeMble TaKMMM MPUAOXKEHUSIMM (3aKas3bl,
MTPOAAXXY, KAMEHTBI, CKAAABI M T.IL.), OOBIUHO MMEIOT CTPYKTYPUPOBAHHBIN BUA 3amyceii
C TMOASIMM, KOTOPBIit Aerko Mpeobpasyetcst B dopMaT cTpok 1 croabuos SQL. Co3aasas
CBOM MpuAOXeHMs1 Ha 6ase SQL-6a3 AaHHBIX YPOBHs IPEATIPUSITUS, TPOU3BOAUTEAN
IIpOorpaMMHOro obecrieuyeHus u3beraloT HeOOXOAMMOCTU pa3pabaTbiBaTh COOCTBEHHBIE
CUCTEeMBl yNIpaBA€HMsl AAQHHBIMM U TMOAB3YIOTCSI BCEMU MpPEMMYILIECTBAMU CYLIECTBYIO-
LIMX MHCTPYMEHTOB U OMNBITOM MPOrpaMMMCTOB. [T0CKOABKY BCce OCHOBHBIE NPUAOXE-
HUS1 YPOBHS MTPEANPUSITUSI AAs CBOelt paboThl TpebytoT SQL-6a3bl AaHHBIX, yBeAMYeHMe
NPOA@X TaKMX MPUAOXKEHMIT aBTOMaTMUYECKM BA€YeT IOBbIIEHME CIpoca Ha HOBOE
nporpaMMHoe obecriedeHne 6a3 AaHHBIX.
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Pacwu1psaemocTb  NOAAEPXKA 06bEeKTHO-0PHEHTHPOBAHHDIX TEXHOAOTHH

OcCHOBHBIM BBI30BOM AOMMHMpPOBaHMIO s13blka SQL B xauecTBe craHAapTa 6a3 AaHHBIX
CTaAO MOSIBAEHME OOBeKTHO-OPMEHTUPOBAaHHOTO ITPOrPaMMIPOBAHMS U SI3bIKOB MTPOrpaM-
MMpoBaHus Hanoaobue Java n C++. Kak caeacTBue o6liieii HATpaBAEHHOCTY KOMITBIOTEp-
HOroO pblHKAa B CTOPOHY O6eKTHO-OPMEHTMPOBAaHHBIX TEXHOAOT M1, MOSIBUAUCH O6BEKTHBIE
6a3bl AaHHBIX. B oTBeT Ha 3T0 nocrasLmMKy peasLoHHbIX CYBA, HayaAM MoCTeneHHO pac-
LIMPSTb U MOAEpHM3MPOoBaTb SQL, A06aBAsIsI B HEr0O pasAMUHble O6bEKTHblE BO3MOXKHOCTM.
[NosiBuBLLIMeCST B pe3yAbTaTe “O6BbEKTHO-peAsILIMOHHbIE” 6a3bl AAHHBIX, OCHOBaHHblE, KaK
u panee, Ha SQL, ctaan 60Aee MOMyAspHOI aAbTepHAaTMBONM “4MCTO 06BEKTHBHIM” Hazam
AQHHBIX, ObecrieuMB TeM CAMBbIM AaAbHelilllee AOMMHMpOBaHMe SQL B TeyeHne NOCA€AHETO
Aecstruaetyst. Hoseitlime BestHMsI O6beKTHBIX TEXHOAOTMIA, BOrAoTuBLIMecst B XML 1 apxu-
TeKTypax Beb-CAyX6, BHOBb “NOKycuAMCh” Ha AoMuHMpoBaHue SQL mocpeactsom “XML-
6a3 AaHHBIX” M aAbTEpHATUMBHBIX SI3bIKOB 3arrpocoB B Hauaae 2000-x roaos. M BHOBDb BeAy-
1Me ITPOU3BOAMTEAM CYMEAM OTpearMpoBaTh Ha Yrposy MmyTeM AobaBaeHust B si3bik XML-
pacumpennit. IToka uto ucropus SQL AaeT ocHOBaHMs1 HAAEATBCs], UTO TaK Xe OYAYT Mpe-
OAOAEHBI U1 HOBbIE BbI30Bbl, KOTOPbIE MOT'YT TOSIBUTLCSI B Oy AyIIIEM.

Bo3M0oXHOCTb AOCTYNa K AaHHbIM B UHTEpHETE

Poct nonyasipHocTu ViHTepHeTa 1 Beb mpusea x ToMy, uto K koHLy 1990-x roaos SQL
CTaA pacCMaTpMBaTbCsl M KaK CTAaHAAPTHBINA SI3BIK AASI AOCTYINA K AaHHbIM B VIHTepHere.
[lepBoHa4aAbHO, B SMOXY 3apOXKA€HMs1 Beb, paspaboTUMKM, 3aHMMaBLLIMECs OTObpaXKeHn-
eM Ha Beb-cTpaHMLax MHQOpMaLIMK, U3BA€UEeHHONM U3 6a3 AaHHbBIX, MpuMeHsAu SQL Kak
CPeACTBO B3alIMOAEJCTBMsI €O 1IAIO3aMM 6a3 AaHHbIX. [To3AHee, ¢ NOsIBAEHMEM TpexXypoB-
HeBOJ apXUTeKTyphl VIHTepHeTa ¢ YeTKMM pa3AeAeHMeM Ha TOHKMEe KAMEHTBI, CepBephl
NPUAOXEHUI U cepBephbl 6a3 AaHHBIX, SQL CTaA CBSI3yIOLIMM 3BEHOM MEXAY BTOPBIM
1 TpeTbuM ypoBHsIMU. Poab SQL B MHOroypOBHeBOii apXMTEKType B HacTOsIee BpeMsl
HAauMHAeT BBIXOAUTb 3a PaMKM cepBepHbIX 6a3 AAHHBIX M BKAIOUYAeT KellMpOBaHMe
U yIpaBA€HMe AAHHbIMM B peaAbHOM BpeMeHM Ha YpOBHe IIPUAOXKEHWIT AU BOAU3Y Hero.

WUuTerpauus ¢ a3bikom Java (npotokoA JDBC)

OcHoBHOIT 06AacTbIO paspaboTku SQL B IMOCAeAHME MATb—AECSITb A€T SIBASIAACh UH-
terpaumst SQL ¢ Java. Oco3HaB HEOOXOAMMOCTD CBSI3M sI3bIKa TPOrpaMMIpPOBaHus Java
C CYLLUECTBYIOLIMMU peAsIIMOHHBbIMM 6a3amMM AaHHBIX, Sun Microsystems (coszaaTeAb
Java) npearoxua mnrepdeiic JDBC (Java Database Connectivity), cranaapTHBI! MH-
Tepdeiic MPUKAAAHOTO MPOrpaMMMUPOBaHMs, MO3BOASIOLINI TPOrpaMMIUCTaM Ha Java
noab3oBaThcsl SQL AAs obpaienus k 6a3aMm AaHHbIX. JDBC noAyuma AaabHeniyio
MIOAAEPKKY, KOrAa OblA IIPMHSAT B KayeCTBe CTaHAApTa AOCTYIa K AaHHBIM B crieLudu-
xaummu Java2 Enterprise Edition (J2EE), xoTopast onpeaeasieT onepalyMOHHYIO CpeAy,
IPeAOCTaBASIEMYIO OOABILIMHCTBOM BEAYLIMX CepBepOB NpuAOXeHui ViHtepHera. B ao-
MOAHEHMeE K POAM Java B KauecTse sI3blka IpOrpaMMUpPOBaHMsl, MMEIOLIEro AOCTYI K 6a-
3aM AaHHBIX, MHOTMeE BeAyllMe IIPOM3BOAUTEAU peaAn30BaAl MOAAEPXKKY Java 8 CBOMX
cucTeMax 6a3 AaHHBIX, TeM CaMbIM ObecrieunB IpUMEHeHMe Java B KayecTse s13blKa Xpa-
HMMBIX [TPOLIEAYP U OM3HEeC-AOrMKM B caMux 6a3ax AaHHbIX. Takas TEeHA€HLIMsI MHTerpa-
i Java u SQL obecrnieunsaet BaxxHocTh SQL 1 B HOBYIO 3pYy Java-mporpaMMupOBaHMusL.
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MoaaepXKa OTKPbITOro K0AA

OaAHMM U3 HOBENIIMX BaXKHbIX COOBITUI B KOMIBIOTEPHOI MHAYCTPUM CTAAO ITpUMe-
HeHMe MOAXOAa “OTKpPBITOro Koaa” B IOCTPOEHMM CAOXKHBIX MPOTPaMMHBIX CUCTEM.
an/I 3TOM ITOAXOAE UCXOAHBIN TEKCT SIBASIETCS OTKPBITBIM U AOCTYITHbIM 6eCHAaTHO, TakK
YTO MHOTM€ NPOTPaMMMCTBl MOTYT BHOCUTDb B HETO CBOV BKAAA, AODaBASTb B HETO HOBblE
BO3MOXHOCTHM, MCIPABAATb OLIMOKM, YAyulllaTh GyHKLMOHAaABHOCTb M T.I. Taxoe co-
06111eCTBO MPOrpPaMMICTOB, KOTOpblE MOTYT paboTaTh B Pa3sAMYHBIX OpraHM3alMsIX IO
BCEMY MMPY, IpM OIIPEAEAEHHO! KOOPAMHALIMM CTAHOBUTCSI MOLLHBIM ABUraTEAEM HO-
BOI1 TexHoAorvu. [TporpaMMHoOe obecrieueHMe C OTKPBITHIM KOAOM OOBIUHO AOCTYITHO
II0 HEBBICOKO1 LieHe (MAM BOBCE H€CIIAATHO), UTO TOABKO AODABASIET €My MTPUBAEKATEAD-
Hoctu. B TeueHne nocaeaHero aecAaTuaeTys1 paspaboTraH psia YCICIIHBIX TpoekToB SQL-
6a3 AaHHBIX C OTKPBITBIM KOAOM, OAHa U3 KOTOpblX, MySQL, cTara craHAQPTHBIM KOM-
MOHEHTOM Habopa NMpOorpaMMHOTrO obecrieueHus C OTKpbITEIM KOA0M LAMP, B koTOpHIit,
xpoMe MySQL, BxoasIT onepaumoHHast cucteMa Linux, Be6-cepep Apache u s3bik ciie-
HapueB PHP. llInpoxas aoctynHocTb 6eciaaTHbix SQL-6a3 AQHHBIX C OTKPBITHIM KOAOM
CrocobCTBYET AaAbHelAIlIeMy poOCTy ronyasipHocTu SQL.

MpomblwAeHHan HHPpaCTpyKTypa

[Moxaayit, Hauboree BaXHBIM (paKTOpoM pacTyiueit nonyaspHoctu SQL MOXHO
CYMTaTh NOSIBAEHME LIeAON IPOMBIIIAEHHOM MHPPaCTPYKTyphbl, OCHOBaHHOI Ha SQL.
CYPBA Ha 6ase SQL sBAsIIOTCS BaXXKHOJ 4acTbio 3Toi MHpacTpykTyphl. Eile oaHOM
Ba)KHOU YaCTbIO SIBASIIOTCSI MTPUAOXKEHMs YPOBHSI MPEANpUsITUS, UCHOAb3YIolme SQL
u Tpebyromme Haanums SQL-6a3b1 AaHHbIX. KpoMe TOro, MOXHO yNOMsIHYTb Maccy MH-
CTPYMEHTOB, TAKMX KaK reHepaTOpbl OTUETOB, MHCTPYMEHTBI AASI BBOAA AaHHBIX, IPOEK-
THpOBaHNs1 6a3 AaHHBIX, TPOrpaMMHBIi MHCTPyMEHTapuii 1 MHOTOe ApYToe, YTO 0bAer-
vaeT npumenenmne SQL. Kputnyeckoit 4acTbio 3Toit MHPPACTPYKTYPhI SIBASIETCST GOAD-
1110€ KOAMUECTBO OMbITHbIX MporpaMmMuctoB SQL. Eille 0AHOJ BaXHOI1 4aCThIO SIBAsIETCS
A€TKOAOCTYTIHOe 0byueHne u nomolub npu pabote c SQL. Lleable dupmbl cieLmarnsy-
PYIOTCS1 Ha KOHCYAbTMPOBaHMM Mo Borpocam SQL, onTummsaumm 1 NoBbllLIeHUM NPO-
M3BOAMTEABHOCTM KOAA. Bce 3T 4acTu ycuAmBaioT Apyr Apyra u obecrieunBalioT ycriex
SQL. INpotiie roBops1, Mpy HAAMYMM 3aAay yIIpaBA€HUs] AaHHBIMM ITPOCTelAllNe, HauMe-
Hee pMCKOBaHHbIe 1 HauboAee AellieBble pelleHMsI IOAYYaroTCs Tpy npuMeHennn SQL.
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epeA TeM KaK NOTpy3uTbcsl B AeTaayu SQL, B obLImx yepTax MO3HAKOMMMCS

C SI3bIKOM, €ro MepcrieKTUBaMu U MpUHLMIIaMK paboThl. B AaHHOI rAaBe npu-

BOAUTCSI KpaTKMi1 0630p OCHOBHBIX €ro BO3MOXHocTelt 1 pyHKumit. Ero neap
He B TOM, UTOOBbl CA€AATh BaC CHELIMAAUCTOM IO HaIMCaHUIO MHCTpyKumit SQL, — sto
3apaua yacty II, “Beibopka AaHHBIX”, HacTOsILLIel KHUIM. AaHHasl rAaBa AaeT AMILLIb 06-
11lee MpeACTaBA€HME O BO3MOXKHOCTSIX sI3bIKa.

Mpoctan 6a3a AaHHbIX

[TpuMepsbl, NpUBOAMMBIE B STOI1 I'AaBe, OCHOBaHbl Ha MPOCTOi peAsILIMOHHOM 6ase
AQHHBIX MaA€HbKOV TOpropoit komnanuyu. CTpyKTypa 3Toi 6a3bl AaHHBIX M306paxkeHa
Ha puc. 2.1. B Hei1 xpaHuTcs HPOpMaLms, HEOOGXOAMMAsI AASL peaAn3aluy HeGOABLIOTO
MIPUAOXEHMs 0 06paboTke 3aKa30B. VIHCTpYKLMM MO CO3AQHMIO 3TO¥ MPOCTON 6a3bl
AAQHHBIX Bbl HaliaeTe B MpUAOXeHMM A, “YuebHas 6a3a AaHHBIX”, TaK YTO MOXeTe IMpo-
BepsITh paboOTy OMMChIBAEMBIX 3alIPOCOB Ha ITpaKTUKe MPsIMO BO BpeMsl uTeHus. B 6aze
XpaHMUTCS CAAYIOILast MHGOpMaLMSL:

® O KJueHmax, KOTopble MOKYIaloT TOBapbl KOMIIAaHUY;
® O 3aKa3ax, CA€eAaAHHBbIX KAMEHTaMH,
® O cayxaujux KOMIIaHUM, KOTOpPble MPOAAIOT TOBapbl KAMEHTaM;

e 06 ogpucax, rae paboTaroT CAyXKalue.

Ora 6a3a AQHHBIX, KaK M G0ABLLIMHCTBO APYTUX, SIBASETCSI MOAEABIO “peaibHOro Mupa”.
AaHHble, coAepXXalMecs: B Heil, PeACTaBASIIOT peaAbHble CYLIHOCTY: KAMEHTbI, 3aKasbl,
CAY>Kallie KOMIaHuu 1 opuchl. AAsi KaXXAO¥ CYLIIHOCTY MMeeTCs1 COOCTBEHHas OTAEAbHas!
tabanua. Hanpumep, B Tabaniie SALESREPS KaXAblii POAABEL] TPEACTaBAEH OTAEABHOM
CTPOKOM, a KaXAblif CTOAGEL] XpaHUT ONpeAeAeHHYI0 MH(POPMALIMIO O MTPOAABLIE, TaKyIO
Kak ero uMs uam oduc, rae oH paboraeT. 3arpochl K 6a3e AaHHBIX, CO3AABaeMble C TIOMO-
uibio SQL, oTpaxaroT cobbITHsI, TPOMCXOASILLME B PEAABHOM MUPE: KAUEHTBI AEAAIOT, OT-
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MEHSIIOT M M3MEHSIIOT 3aKasbl, BAAAeAell KOMIIAHMM HaHMMaeT UM YBOABHSIET CAYyXKalllMX
" T.A. AaBaiiTe ITOCMOTPUM, UTO MOXKHO A€AATh C STUMM AAHHBIMU C omMolbio SQL.

Ta6nvua ORDERS
ORDER_NUM | cusT | probucT | oTY AMOUNT e
112961 | 2117 | 2a44L 7 | $31,500.00 e
113012 | 2111 | 41003 35 $3,745.00 CUST_NUM | COMPANY CUST_REP | CREDIT_LIMIT
112989 | 2101 | 114 6 1,458.00
113051 | 2118 | xK47 4 21,420.00 2111 | JCP Inc. e S 00¥00
112968 | 2102 | 41004 34 | $3,978.00 2005 oo o oe| S50 o000
113036 | 2107 | 41002 9 | $22,500.00 2123 | carter & Sons 102 $40,000.00
113045] 2112 | 2A44R 10 | $45,000.00 2107 | Ace International 110 $35,000.00
112963 | 2103 | 41004 28 $3,276.00 2115 | smithson Corp. 101 $20,000.00
113013 2118 41003 1 $652.00 ﬁf% Jones Mfg. igg gggggggg
113058 | 2108 | 112 10 | $1,480.00 Zetacorp (oo
112997 | 2124 | 41003 1 $652.00 2121 | Qua Assoc. 200l heacies
112983 | 2103 | 41004 6 70 s118)] Ocionicorp: 7000.00 |
$702.00 2124 | Peter Brothers 107 $40,000.00
113024 | 2114 | XK47 20 $7,100.00 2108 | Holm & Landis 109 $55, 000.00
113062 | 2124 | 114 10 | s$2,430.00 2117 | J.P. Sinclair 106 $35,000.00 |
112979 2114 | 41002 6 | $15,000.00 2122 | Three-Way Lines 105 $30,000.00
113027 2103 | 41002 54 $4,104.00 2120 | Rico Enterprises 102 $50,000.00
113007 | 2112 | 773c 3 52'925 00 2106 | Fred Lewis Corp. 102 $65,000.00
g J : 2119 | Solomon Inc. 109 $25,000.00
113069 | 2109 | 775C 22 | $31,350.00 | 2118 | Midwest Systems 108 $60,000.00
113034 | 2107 | 2a45¢C 8 $632.00 2113 | Tan & Schmidt 104 $20,000.00
112992 2118 | 41002 10 $760.00 2109 | Chen Associates 107 $25,000.00
112975] 2111 | 2A44G 6 $2,100.00 2105 | ARA Investments 101 $45,000.00
113055 2108 | 4100% 6 $150.00
113048 | 2120 | 779¢C 2| $3,750.00
112993 | 2106 | 2a45¢C 24 | $1,896.00
113065 2106 | XK47 6 | $2,130.00
113003 | 2108 | 779¢C 3| $5,625.00
113049 | 2118 | xx47 2 $776.00 Tabmua SALESREPS
112987 2103 | 4100Y 11 | $27,500.00 NAME REP_OFFICE QUOTA SALES
113057 | 2111 ] 4100X = S S00L00 Bill Adams 13|$350,000.00] $367,911.00
1 ’ . ' o
113042 2113 ] 2Ad4R ] $22,500.00 Mary Jones 11]$300,000.00] $392,725.00
Sue Smith 21]$350,000.00] $474,050.00
Tabnnua OFFICES Sam Clark 11 |$275.000.00| $299.912.00
Bob Smith 12 |$200, 000.00| $142,594.00
OFFICE LCITY REGION LARCET SALES] |pan Roberts 12$300, 000.00| $305, 673.00
22 |Denver Western |$300,000.00] $186,042.00 Tom Snyder NULL NULL| $75.985.00
11 |New York Eastern | $575,000.00] $692,637.00 LarinFitch f; Zg;g,ggg.gg gggé.sgg.gg
12 [Chicago Eastern |$800,000.00| $735,042.00] |Paul Cruz . 0 . g
13 |Atlanta Eastern |$350,000.00| $367,911.00] |[NoncY Angelli 22]5300,000.00| $186,042.00
21 |Los Angeles|Western |$725,000.00] $835,915.00

Puc. 2.1. Npocrana pernsunoHHan 6a3a AaHHbIX

Bbi6opka AaHHbIX

BHauare mpocMOTpuM CIMCOK O(UCOB C yKa3aHMEM IOpOAd, TAe pa3Mellaercs
oduc, n obbeMa Mpoaax oduca ¢ Hayara roaa Mo Texywmit AeHb. MHcTpykums SQL,
KOTOpas u3BAeKaeT MHGOpMaLMIo U3 6a3bl AQHHBIX, Ha3blBaeTcss SELECT. [TpuBeaeHHas
HIDKe nHeTpyKumst SQL Bbi6upaeT u3 6a3bl AaHHbIX MHTEpeCYOLIYIO Bac MHQPOpMaLmio.

SELECT CITY, OFFICE, SALES
FROM OFFICES;

CITY OFFICE SALES
Denver 22 $186,042.00
New York 11 $692,637.00
Chicago 12 $735,042.00
Atlanta 13 $367,911.00

Los Angeles 21 $835,915.00
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MHcTpykumst SELECT 3alpallMBaeT AAsl K&XAOTo oduca TpU BUAA AAHHBIX: TOPOA,
HoMep oduca 1 obbeM nmpopax. Eille oHa onpeaeasieT, UTO AaHHBIE HAXOASITCSI B TAOAM-
e OFFICES, B KOTOpOi1 XpaHUTCst mHQopMaLus 06 oducax. PesyabTaThl 3ampoca npu-
BEAEHBI Cpa3y IMOCAe pacCMaTpUBaeMOi MHCTPYKLMM B popMe TabAMLIBL. 3aMeTUM, UTO
¢opmMaTHpOBaHMe BbIBOAA PE3yABTATOB 3allpoCa 3aBUCUT OT KOHKPETHONM peaAnsaLuu
SQL 1 MoXxeT u3MeHAThCs1 IMpy nepexoae oT oaHoi CYBA k aApyroii.

NHucTtpykumust SELECT npuMensieTcst Bo Bcex SQL-3armpocax Ha BbIGOPKY A@HHBIX.
Tax, Aaree IpyuBeAeH 3ampoOC, KOTOPbBIN 3anpalliiBaeT CIMCOK MMEH U TEeKYILUX Obbe-
MOB IIPOAAX IO BCeM CAyXaluM B 6a3e acaHHbIX. KpoMe Toro, B 3anpoce npuBOAUTCSI
MAQHMpPYeMblit 06beM MpoAax U HoMep oduca, rae paboraer cayxaiumit. B sToMm cay-
Yae AaHHble U3BAEKAIOTCsI U3 TabAULIBI SALESREPS.

SELECT NAME, REP_OFFICE, SALES, QUOTA
FROM SALESREPS;

NAME REP_OFFICE SALES QUOTA
Bill Adams 13 $367,911.00 $350,000.00
Mary Jones 11 $392,725.00 $300,000.00
Sue Smith 21 $474,050.00 $350,000.00
Sam Clark 11 $299,912.00 $275,000.00
Bob Smith 12 $142,594.00 $200,000.00
Dan Roberts 12 $305,673.00 $300,000.00
Tom Snyder NULL $75,985.00 NULL
Larry Fitch 21 $361,865.00 $350,000.00
Paul Cruz 12 $286,775.00 $275,000.00
Nancy Angelli 22 $186,042.00 $300,000.00

3HaueHms1 NULL B cTpoke npoaaslia Toma CHaiiaepa PeACTaBASIIOT OTCYTCTBYIOLIME
VAU HeusBeCTHble AaHHble. OH — HOBMYOK B KOMITaHMM U TIOKA He MOAYYMA HM Ha3Ha-
YeHMs1 B OITpeAeAeHHBII 0puc, HU MMAaHMpPYeMblit 06beM npoaax. Ho TeM He MeHee oH
y>Xe OCYLIeCTBMA HEKOTOpOe KOAMYECTBO ITPOAAX, O YeM CBUAETEABCTBYIOT BbIBEAEH-
Hble AQHHbIE B €ro CTPOKe.

SQL no3BoAsieT Takxe 3aIlpalliBaTh BbIYMCAsSIEMble pe3yAbTaThl. Hanpumep, MoXxHo
MOIMPOCUTb BBIYUCAUTb CYMMY, Ha KOTOPYIO KaXABIi CAY>Kalllnii orepexkaeT MAaH UAM
OTCTaeT OT Hero.

SELECT NAME, SALES, QUOTA, (SALES - QUOTA)
FROM SALESREPS;

NAME SALES QUOTA (SALES-QUOTA)
Bill Adams $367,911.00 $350,000.00 $17,911.00
Mary Jones $392,725.00 $300,000.00 $92,725.00
Sue Smith $474,050.00 $350,000.00 $124,050.00
Sam Clark $299,912.00 $275,000.00 $24,912.00
Bob Smith $142,594.00 $200,000.00 -$57,406.00
Dan Roberts $305,673.00 $300,000.00 $5,673.00
Tom Snyder $75,985.00 NULL NULL
Larry Fitch $361,865.00 $350,000.00 $11,865.00
Paul Cruz $286,775.00 $275,000.00 $11,775.00

Nancy Angelli $186,042.00 $300,000.00 -$113,958.00
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3ampalunBaeMble AaHHble (BKAIOYAsl BHIUMCAGHHYIO PasHMIY MeXAy o6beMOoM Ipo-
A@X U [TAQHOM) CHOBA MTPEACTABAEHbI B BUAE CTPOK U CTOAOLIOB TabAMLIbL. BO3MOXHO, Bbl
XOTeAM 6bl MIOAYUUTb CBEAEHMSI O CAYKalIMX, KOTOpble He BBIMOAHSIOT NMAaH. SQL no-
3BOASIET A€TKO MOAYYUTDb TaKylo MHGOPMaLMIO, AOGaBUB B MPEABIAYLLIMIA 3alpOC OIle-
palMIO CpaBHEHMsL.
SELECT NAME, SALES, QUOTA, (SALES - QUOTA)

FROM SALESREPS
WHERE SALES < QUOTA;

NAME SALES QUOTA (SALES-QUOTA)

Bob Smith $142,594.00 $200,000.00 -$57,406.00
Nancy Angelli $186,042.00 $300,000.00 -$113,958.00

C moMol1IbIO 3TOro Xe npyuemMa MOXHO IMOAYYUTD CITMCOK 6OABLIMX 3aKa30B U ornpe-
A€AUTDb, KTO CAEAAA KOHerTHbeI 3aKa3, Kakye TOBapbl 1 B KaKMX KOAMYECTBAX 6bIAU
3aKa3aHbl. SQL, KpOMe TOro, INO3BOASIET YIIOPSIAOYNTD 3aKa3bl IO UX CTOMMOCTH.

SELECT ORDER_NUM, CUST, PRODUCT, QTY, AMOUNT

FROM ORDERS

WHERE AMOUNT > 25000.00
ORDER BY AMOUNT;

ORDER_NUM CUST PRODUCT QTY AMOUNT
112987 2103 4100Y 10 $27,500.00
113069 2109 775C 22 $31,350.00
112961 2117 2A44L 7 $31,500.00
113045 2112 2A44R 10 $45,000.00

MoAyyeHHe UTOroBbIX AAHHbIX

SQL MOJXXHO UCIIOAbB30BAaTb HE TOABKO AAS BbI60pKM AaHHbIX, HO N AAs5I TTIOAYYEHMsI
UTOrOBBbIX 3HAYEHUI 10 COAECpXXUMOMY 6a3bl AaHHbIX. KakoBa CpeAH:s1s1 CTOMMOCTD 3aKa30B
B 6ase AQHHBIX? CAeAYIOI_LII/Iﬁ 3arpoc obecrieunBaeT BblYMCAEHME CpeAHeVI CTOMMOCTU.

SELECT AVG (AMOUNT)
FROM ORDERS;

AVG (AMOUNT)

$8,256.37

MoXHO TakXe Y3HaTb CPEAHIOIO CTOMMOCTb BCe€X 3aKa30B, CA€AAaHHbIX KOHKPETHbIM
KAUEHTOM.
SELECT AVG (AMOUNT)

FROM ORDERS
WHERE CUST = 2103;

AVG (AMOUNT)

$8,895.50
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Hakownel, AaBaiiTe HaiiaeM OOIIYIO CTOMMOCTb BCEX 3aKa30B, CAEAAHHBIX KaXKABIM
KAMEHTOM. AAsl 5TOrO CrpyNmMpyeM 3aKasbl 10 HOMEpPaM KAMEHTOB, a 3aTeM IPOCYM-
MUPYEM UX [0 KAXKAOMY KAUEHTY.

SELECT CUST, SUM(AMOUNT)

FROM ORDERS
GROUP BY CUST;

CUST SUM (AMOUNT)
2101 $1,458.00
2102 $3,978.00
2103 $35,582.00
2106 $4,026.00
2107 $23,132.00
2108 $7,255.00
2109 $31,350.00
2111 $6,445.00
2112 $47,925.00
2113 $22,500.00
2114 $22,100.00
2117 $31,500.00
2118 $3,542.00
2120 $3,750.00
2124 $3,082.00
Aob6aBAeHHe AaHHbIX

SQL MOXHO MCIIOAB30BaTb UM AAs AODaBAeHMs] B TabAMIIBI HOBBIX AaHHbIX. [Tpeano-
AOXMM, YTO Bbl OTKPBIAM B Aaaarace HOBblit odpuc “Western” ¢ rnaaHOBbIM O6bEMOM
npoaax $275000. Huxe mpuBeaeHa MHCTPYKLMs INSERT, KOTOpasl AODaBAsIET B COOT-
BETCTBYIOIYIO TabAMLy HOBBII oduc ¢ HoMepoM 23.

INSERT INTO OFFICES (CITY, REGION, TARGET, SALES, OFFICE)
VALUES ('Dallas', 'Western', 275000.00, 0.00, 23);

1 row inserted.

AnarormyHo, ecan cayxaiuass Mepu AxxoHc (Homep 109) 3akarouaeT AOroBop € Ho-
BbIM KAMEHTOM, KoMNaHKeit Acme Industries, npuBeaeHHast HUXe MHCTPYKLMSI INSERT

AODABUT B COOTBETCTBYIOLIYIO TAOAULLY MM KAMEHTa C HOMepoM 2125 1 AMMUTOM Kpe-
auta B $25000.

INSERT INTO CUSTOMERS (COMPANY, CUST_REP, CUST_NUM, CREDIT_LIMIT)
VALUES ('Acme Industries', 109, 2125, 25000.00);

1 row inserted.

Kax MoXxHO 3aMeTuTb, MexaHu3M 6a3bl AaHHBIX BO3BpalllaeT coobieHue (1 row
inserted) o TOM, 4TO MHCTPYKLMs cpaboTara. TouHblT TeKCT U popMaTMpOBaHMeE OT-
BeTa BapbUPYIOTCs1 OT OAHOI peaamsaum SQL k Apyroii.
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YaaneHHe AaHHbIX

TouHO Tak Xe, KaK MHCTPYKLMsI INSERT AobaBAsieT B TabAMIY HOBble AaHHble, MH-
CTpyKLMsl DELETE yAaAsieT AaHHble U3 Tabauibl. EcAu uepes HeCKOAbKO AHelt KoMma-
Hus1 Acme Industries pemmT 0TKa3aTbCsl OT BalllMX YCAYT M YATU K KOHKYPEHTY, Bbl
CMOXeTe YAAAUTb 13 6a3bl AaHHBIX MHGOPMALIMIO O Hel C TOMOIIBIO CAAYIOLIelt MHCT-
pyKumu.

DELETE FROM CUSTOMERS
WHERE COMPANY = 'Acme Industries';

1 row deleted.
EcaAu Bb1 peuinTe yBOAUTh BCEX CAY>KalUMX, 4yeil obbeM MMpOAaX MeHbllle MAaHa, TO
CMOXeTe YAAAUTh UX MMEHa U3 6a3bl AQHHBIX C [TOMOILBIO TaKOM UHCTPYKLIMMN.

DELETE FROM SALESREPS
WHERE SALES < QUOTA;

2 rows deleted.

06HOBAGHHME AAHHbBIX

SQL MOXHO MCIOAB30BaThb M AASl OOHOBA€HMs MHGOpMaLIMM, YXKe COAepKalleics
B 6a3e AaHHbIX. Hanmpumep, 4Tobbl yBeAMUMTb AMMUT KpeauTa AAs xkommanuu First
Corp. A0 $75000, MO>XHO BOCIIOAB30BaThCs1 CAEAYIOLIe/ MHCTPYKLMelt UPDATE.
UPDATE CUSTOMERS

SET CREDIT_LIMIT = 75000.00
WHERE COMPANY = 'First Corp.';

1 row updated.

C noMolbio MHCTPYKLMM UPDATE MOXHO BHOCUTb B 6a3y AaHHBIX HECKOABKO 00-
HOBAEHMI1 OAHOBpeMeHHO. HampuMep, caeayrolast MHCTpyKLMsl UPDATE yBeAUUMBAET
MAQH AAsI Bcex MpoAaBLoB Ha $15000.

UPDATE SALESREPS
SET QUOTA = QUOTA + 15000.00;

8 rows updated.

3awura AaHHbIX

BaxxHoit 3apaudeit 6a3bl AaHHBIX SBASIETCsI 3alMTa MHPOPMALIMM OT HECAHKLIMOHMPO-
BaHHOro Aocrymna. [IpearnoAaoxuM, Ball cekpetapb Mepu npexxae He MMeAa paspellle-
HJs1 Ha BBOA B 6a3y AQHHBIX CBeA€HMI1 O HOBbIX KAMeHTax. C MOMOILIBIO CAEAYIOLLIelt MH-
cTpyxkumu SQL MOXHO AaTh eif Takoe paspeleHue.

GRANT INSERT

ON CUSTOMERS
TO MARY
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Privilege granted.
AHaAOrMYHO NpUBEAEHHAsl HIUXe UHCTPYKLIMSI AQeT Mepu paspeleHne Ha U3MeHe-
HmeAaHHMXOKAMmﬂaxu‘HEHMeMH¢opMauMMOHMXCHOMmubmSELECT

GRANT UPDATE, SELECT
ON CUSTOMERS
TO MARY;

Privilege granted.
Ecan Bbl pemnre 3anpetutb Mepyu A06aBAsTb B 6a3y AaHHBIX CBEA€HMsI O HOBBIX
KAMEHTaX, AAsSI 3TOIrO AOCTaTOYHO BOCITIOAbB30BaTbCsI MHCprKL[IAeﬂ REVOKE.

REVOKE INSERT
ON CUSTOMERS
FROM MARY;

Privilege revoked.
TouHoO Tak Xxe CAGAYIOHIaSI I/IHCTPYKLII/ISI REVOKE OTMEHUT Bce MMpUBUAETUN Mepn Ha
AOCTYyIT 1 MOAMCI)I/IL[MPOBaHI/Ie AAQHHBIX O KAUEHTaX.

REVOKE ALL
ON CUSTOMERS
FROM MARY;

Privilege revoked.

Co3aanue 6a3bl AQHHBIX

AAst TOro 4TO6Bl B 6a3e AQHHBIX MOXHO OBIAO XpaHUTb MHGOPMALIMIO, CHaYaAa He0b-
XOAVMO OIIPEAEAUTb €e CTPYKTYpY. [IpeArnoAOXuM, 4TO Bbl XOTUTE PaCUIMPUTh Hally
yuebHylo 6a3y AaHHbIX, A0DaBUB B Hee Tabauiy ¢ MHOpMalMeit O ToBapax, KOTOpble
NpOAaeT Ballla KOMNaHMs1. AAsl KaXAOTO TOBapa AOAXHBI XPaHUTbCS! CA@AYIOLIME AaHHbIE:

® UAEHTUUKATOP MPOU3BOAUTEASI — TPU CUMBOAQ;
¢ UAeHTUUKATOp TOBapa — ISATb CMMBOAOB;

e omucaHue — AO TPUALIATU CUMBOAOB;

* 1leHa TOBapa;

® KOAMYECTBO TOBapa.

[TpuBeaeHHas1 Aaree MHCTPYKLMsl CREATE TABLE OITpeAeAsieT HOBYIO TabAMLLY AAs
XpaHeHMs1 yKa3aHHbIX AQHHBIX O TOBapax.

CREATE TABLE PRODUCTS
(MFR_ID CHAR(3),
PRODUCT_ID CHAR(5),
DESCRIPTION VARCHAR(30),
PRICE DECIMAL(9,2),
QTY_ON_HAND INTEGER) ;

Table created.
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XoTs MHCTpyK1UMs CREATE TABLE He CTOAb OYE€BMAHA, KAaK MHCTPYKLIMM, paccMar-
puBaBLIMeCs] paHee, TeM He MeHee OHa BCe K€ AOBOABHO IPOCTa. ITa MHCTPYKLMs pU-
CBaMBaeT HOBOJi TabAMLle MMST PRODUCTS U OMpeAeAsieT AAsl KaXAOTO U3 TISITU ee CTOAD-
LIOB MMsI M TUIT AAHHbIX, XpPaHUMBIX B HeM. VIaeHTuduKaTopsl MpoU3BOAUTEAS U TOBapa
XPaHSTCs B BUAE MOCAEAOBATEAbHOCTEN CUMBOAOB (PUMKCMPOBaHHONM AAMHBI, ONMCAHUE
TOBapa — B BUAE CTPOKM N€PEMEHHOI AAMHBI, 1IeHa NPeACTaBAsIeT CO60 AeCATUUHbIe
AaHHble (AeICTBUTEABHOE UMCAO), 8 KOAUYECTBO — LIEAOUMCAEHHOE 3HauYeHue.

ITocae Toro xak TabAmia CO3AaHa, €€ MOXHO 3allOAHATh AAHHBIMU. BOT MHCTpy KM
INSERT, NpeAHa3Ha4yeHHasl AAsl BBOAA AAQHHBIX O HOBOJI MapTum uspaeams Size 7 Widget
(roap ACI-41007) B koanvectse 250 eannul o ueHe $225 3a mTyKy.

INSERT INTO PRODUCTS (MFR_ID, PRODUCT_ID, DESCRIPTION,
PRICE, QTY_ON_HAND)

VALUES ('ACI', '41007', 'Size 7 Widget',
225.00, 250);

1 row inserted.

HaKOHeu, €CAU TIO3AHEEe Bbl peLINTE, YTO B 6ase AAQHHBbIX 60AbILIE HE Tpe6yeTc>1 Xpa-
HUTDb I/IHClI)OpMa].[I/IIO O TOBapax, TO MOXeTe YAAAUTD Ta6AI/IL[y (BMeCTe CO BCeMU AaHHbI-
MI, KOTOpbIE B Hen COAep)KaTCSI) C TIOMOLIbIO MHCTPYKIMMN DROP TABLE.

DROP TABLE PRODUCTS;

Table dropped.

Pe3iome

B AaHHOII rAaBe MoOKa3aHbl OCHOBHble BO3MOXHOCTM SQL 1 Ha npuMepe Hauboree
pacIpocTpaHeHHbIX MHCTPYKUMi SQL nmpoAeMOHCTpUpOBaH CMHTaKcuC s3blka. Mrak,
TIOABEAEM UTOTHU.,

e SQL nucnioabsyeTcst AAs evi6opku MHGOpMaLMM U3 6a3bl AQHHBIX C [TOMOLLBIO
MHCTPYKLIMM SELECT. MOXHO U3BA€Ub BCe AAHHble U3 TabOAMIbI MAM AMLIb
4acTb U3 HUX, OTCOPTUPOBATb UX U MIOAYYUTb UTOTOBblE 3HAYEHUS], BbIUMCASIS
CYMMBI ¥ CpEAHME BeAUYMHBL.

e SQL ncnoab3yeTcst AAsl usmeHenus uHdopmMaumm B 6ase AaHHbIX. IHCTpyKLmst
INSERT AObaBAsIeT AaHHble, MHCTPYKLMsl DELETE yAaAsieT X, a MHCTPYKLMs
UPDATE OOHOBASIET CYLLIECTBYIOLIME AAHHbIE.

e SQL ucnoabsyetcsi AAsl ynpasenenus docmynom K 6ase AaHHbIX. C IMOMOLIBIO
MHCTpyKLMit SQL npeAOCTaBASIIOTCSI M OTMEHSIIOTCS Pa3sHOTO poAa NpyUBMAe-
TMU AASL Pa3AMYHBIX TIOAB30BaTEAEN.

o SQL ucrioab3yeTcst AAs co30anus U u3mexenust 6asbl AQHHBIX IIyTeM OMpeAe-
A€HUs CTPYKTYPbl HOBbIX TaOAMIL ¥ YAQAE€HUsI TaOAMLI, CTaBILIMX HEHY KHBIMU,
AAsl 4ero MPUMEHSIIOTCSI MHCTPYKLMM CREATE M DROP.



o TJIABA
MepcnektuBbl SQL

eroaHs1 SQL sIBAsieTCs1 cTaHAQPTHBIM SA3BIKOM YITpaBAeHMs! 6a3aMu AaHHBIX. YTo

sT0 o3HavaeT? Kak SQL craa cranaapTOM? Kakyio poAb urpaet oduuaAbHbINA

craHAapT SQL? HackoAbKO OH MOAAEP>XKMBAETCs U [TI0YEMY, HECMOTPs1 Ha CTaH-
AapT, uMetotcs Anaaektsl SQL? Hackoabko cuapHO SQL BAMsieT Ha pa3AMYHbIe CerMeH-
ThI KOMITBIOTEPHOTO phiHKa? YUTO6bI OTBETUTD Ha 3TM BOITPOCH], B HACTOSILIEN rAaBe Ipo-
caexuBaeTcst ucropus passutusi SQL u pacckasblBaeTcsl O ero HblHELIHEN POAM Ha
PBIHKE KOMITBIOTEPHbIX TEXHOAOTMIA.

SQL 1 3BOAIOLHA YnpaBAeHHA 6a3aMH AQHHDIX

OAHO#1 13 OCHOBHBIX 3aAay BbIYMCAMTEABHONM CHCTEMbBI SIBASIETCS] XpaHeHue 1 obpa-
60TKa AaHHBIX. B koHIle 1960-x—-Hauyare 70-x TOAOB CTaAM MOSIBASITBCS CHELIMAAU3UPO-
BaHHble KOMIIbIOTEPHbIE ITPOrPaMMBbl AAsl pellleHMsl STOM 3aAauM, U3BECTHbIE TIOA Ha3Ba-
HueM cucmemvt ynpasaenus 6asamu dannvrx (CYBA). CYBA nomoraaa noabzoBaTeAsiM
KOMITIBIOTEpOB OPraHM30BbIBaTh M CTPYKTYPUPOBaTb AAQHHble M IO3BOASIAA BBIYMCAM-
TEABHOI CUCTeMe UrpaTb 60Aee aKTUBHYIO POAb B 06paboTke AaHHBIX. XOTsI MU3HaYaAbBHO
CYBA ucrioap3oBaauch Ha 6oabimx IBM (MsiiHdpeiimax), UX MOMYASPHOCTb OGBICTPO
pacnpocTpaHuAach Ha MMHM-KOMITBIOTEpPBI, a 3aTeM M Ha paboume CTaHLMM, IHepCo-
HaAbHble KOMITBIOTEPhI U CTIeLMaAU3MPOBaHHbIE CEpBePhI.

Cucremnl ynpaBaeHus1 6azaMy AaHHBIX UTPAAM KAIOUEBYIO POAb B CTPEMUTEABHOM
pasBUTUM KOMIbIOTepHbIX ceTeit u ViHTepHera. Panune CYBA paboTain B KpymHbIX
MOHOAUTHBIX BBIYMCAUTEABHBIX KOMIIAEKCAX, FA€ AaHHble, TpOrpaMMHOe obecreueHne
CYBA 1 npuxaaaHble MpOrpaMMbl, OCYLLIECTBASIBILIME AOCTYI K 6a3e AaHHbIX, paboTaAn
B eAuHol cucteMe. B 1980-x-1990-x roaax MoAyumaa paclpocTpaHeHMe apXUTeKTypa
“KAneHT/cepBep”, B KOTOpOi MOAb30OBaTEAb [I€PCOHAABHOIO KOMIIBIOTEPA MAU MpU-
KAaAHasl TporpaMMa IOCPEACTBOM AOKAABHOM CCTM BBIMOAHsSIAM obpallieHne Kk 6ase
Aa@HHBIX, PaCIIOAOXEHHOM B Apyroii cucteMe. B xoniie 90-x roAoB pacTyiuas onyAsp-
HocTb MIHTepHeTa 1 Beb oxaszara BAMSIHME Ha apXUTEKTYpy ynpaBaeHust AaHHbIMU. Ce-
FOAHs1 IOAB30BaTEAIO 3a4acTyI0 AOCTaTOYHO MMETDb AUllb Beb-6pay3ep, UTOObI TOAYUNTD
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AOCTYTI K 6a3aM AaHHBIX, PaClIOAO>XKEHHBIM He TOABKO B €ro OpraHmM3aLiuy, HO U B AI060IA
TOUKe 3eMHOro 1apa. Taxue MHTepHeT-apXUTEKTYpbl OOBIYHO BKAIOYAIOT TpU U 60Aee
KOMITBIOTEPHBIX CUCTEM: OAHA, TAe paboTaeT Beb-6paysep, obecrieunBaeT B3aMMOAEIICT-
BMe C MOAb30BaTeAEM M MOAKAIOUEHa yepe3 VIHTepHeT KO BTOpOI1 — cepBepy IpPUAO-
JXeHult, — rae paboTaeT NpuKAaAHOe NMporpaMMHoe obeclieyeHue, a Ta, B CBOIO Ove-
PeAb, IOAKAIOUEHa K TpeTbeii cucteMe, rae paboraer CYBA.

Ceroanst ppiHok CYBA — 3TO 04eHb 60AbLION 6U3Hec. HezaBucuMble kKOMIaHUM 1O
IPOU3BOACTBY MPOrpaMMHOro obecreuyeHMst 1 KpyINHble [OCTaBLUMKM IPOAAIOT IpO-
rpaMMbl AAsl yIIpaBAeHUsl 6a3aMy AaHHBIX HA MMAAMApPAbl AOAAAPOB exeroaHo. [lpak-
TMYECKM BCe KOMIbIOTEpHblE IIPUAOXKEHUS] yPOBHS MPEANPUSTHUs, TTOAAEpXKUBAIOLLME
A€STEeAbHOCTb KPYIHBIX KOMIIAHMii ¥ MHBIX OpraHM3aLMi, UCIIOAB3YIOT 6a3bl AQHHBIX.
ST NPUAOKEHNs] BKAIOYAIOT HEKOTOpble GbICTPOpAcTylLe KaTeropum MpUAOKeHMIt,
takue kak ERP (Enterprise Resource Planning, ynpaBaenue pecypcamu npeanpusitusi),
CRM (Customer Relationship Management, cucrema ynpaBAeHMs B3aMMOCBSI3IMU
¢ kaueHramu u naptHepamu), SCM (Supply Chain Management, ynpaBaenue Lienou-
xamm nocraBok), SFA (Sales Force Automation, aBToMaTu3alms nporecca NpoAax),
a Taxkke ¢pMHaHCOBble MpuAOXeHus1. CrielaAu3MpoBaHHble BBICOKOIIPOU3BOAUTEABHBIE
cepBepbl, ONTMMU3MPOBAHHbIE AAsl pabOThl OOABLLIMHCTBA MOMYASIPHBIX 6a3 AaHHBIX, 06-
pa3’yioT MHOTOMMAAMAPAHBIN PBIHOK, M ellle 60AbLIME MUAAMAPABI AOGABAsIET PBIHOK
AellleBbIX cepBepoB. ba3bl AaHHBIX paboTaloT “3a cleHOi” GOABIIMHCTBA TPaH3aKIMOH-
HO-OpPMEHTUPOBaHHbIX Be6-CaliTOB M MCIIOAB3YIOTCS AASI XPaHEHMSI M aHaAM3a MTOAb30Ba-
TeAbCKMX TpaH3akumit. TakuMm obpa3oM, yrmpaBAeHME AQHHBIMM [TPOHM3bIBAE€T BCe Cer-
MEHTbl KOMIIBIOTEPHOTO PbIHKA.

C xoHua 1980-x roaos Mpom3ollleA CTPeMUTEeAbHbI B3AaeT nomyaspHoctu CYBA
KOHKPETHOTO TUIIa — CUCTEeMBbl YIIpaBAeHMs1 peasyuonnvimu 6azamu AaHHbix (CYPBA).
C Tex mop peasiumoHHasi 6a3a AaHHBIX CTaAa, O CyTH, cmandapmom 6a3 AaHHBIX. VIH-
dopMalmst B peAsILIMOHHOM 6a3e AaHHBIX XPaHUTCS! B IIPOCTOM TabAMYHOM BUAE, UTO
AQeT PeAsILIMOHHBIM 6a3aM AQHHBIX MHOTO IMPEVMYILIECTB MO CpaBHEHMIO C 6a3aMy AaH-
HbIX 60Aee paHHMX paspaboTok. SQL nmpeaHasHaueH, B [epBYIO O4epeAb, AAsl paboThI
VIMEHHO C PeAsILIMOHHBIMY 6a3aMy AQHHBIX.

KpaTtkas ucropus SQL

cropust SQL TecHO cBsi3aHa C pa3BUTHEM PeASILIMOHHBIX 6a3 AaHHBIX. B TabA. 3.1 me-
peuMCAeHbl OCHOBHBIE BeXM €ro COpoKaAeTHelt uctopuu. [ToHsTHe peAsLMOHHON 6a3bl
AaHHBIX 66120 BBeAeHO A0KTOpoM 3. @. Koaaom (Edgar Frank “Ted” Codd), nayunsiM co-
TpyAHnkom kommnanuy IBM. B mione 1970 roaa aoktop Koaa onybamkosar B XypHare
Communications of the Association for Computing Machinery craTbio “PeasimoHHas
MOAEAD AAST 60ABLIMX 6aHKOB COBMECTHO MCIOAb3yeMbix AaHHBIX” (“A Relational Model
of Data for Large Shared Data Banks”), B xoTopoit B 06111x yepTax 6blAa M3AOXKEHa Ma-
TeMaTuyecKasl TeOpysl XpaHeHUsl AQHHBIX B TabAMYHOM ¢dopMe n ux obpaboricu. OT 310N
cTaTby 1 6epyT CBOe HaYaAO peAsIMOHHbIe 6a3bl AAHHBIX 1 SQL.
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Ta6auua 3.1. OcHOBHble 3Tanbl pa3suTua SQL

Foa

Co6GbiTHe

1970
1974
1974
1978
1979
1981
1981
1982
1983
1986
1986
1987
1988

1989
1990
1991
1992
1992
1992
1993
1993
1994
1995
1996

1997

1997
1998

1998

1998
1999

AOKTOp KOAA CO3AaET MOAEAb PEAILMOHHOM 6a3bl A@HHbIX
HauunHaetca pa3pabotka npoekra System/R komnaHuu IBM
MNepBas cratba ¢ onucaHnem a3bika SEQUEL

OnbITHas akcnayaTaumusa npoekra System/R

MNonsAaseTca nepeas kommepuyeckasa CYPBA komnaHuu Oracle
KomnaHus Relational Technology sbinyckaeTt CYBA Ingres
Komnanua IBM co3aaet CYBA SQL/DS

ANSI popmupyeT KOMUTET NO CTaHAapTMU3auMK A3bika SQL
Komnanusa IBM obbasaseT o co3paHum CYBA DB2

ANSI npuHumaet ctaHaapT SQL1

Komnanusa Sybase co3paet CYPBA A 06paboTku TpaH3aKumi
I1SO oao6pseT ctaHaapT SQLL

Komnanuu Ashton-Tate u Microsoft 06basAstoT 0 Bbinycke CYBA SQL Server aaa onepaunoHHOM
cucrembl 0S/2

OnybAnMKoBaH nepBbii TECT NPon3BoauTEALHOCTU TPC (TPC-A)

Ony6AnMKOBaH TECT NPOM3BOAUTEALHOCTHU TPC-B

KoHcopumym SQL Access Group nybaukyeT cneunoukaumio Aoctyna k 6azam AaHHbIX
KomnaHua Microsoft nybamkyeT cneundukaumto npotokora ODBC

ANSI npuHumaeT ctaHaapT SQL2 (SQL-92)

Ony6AukoBaH TecT npon3soauteAbHocTn TPC-C (OLTP)

MNepBble NOCTaBKM CUCTEM 0BCAYXMUBAHWA XPaHMAULL AQHHbIX

MepBble nocTaBku NPOrpaMMHbIX NPOAYKTOB, NOAAEPXMBatOWMX NPoTokon ODBC
Kommepueckue noctaBku cepsepoB 6a3 AaHHbIX, NOAAEPXUBAIOLLMX NapaAreAbHyto 06paboTky
Mepsebii Bbinyck CYPBA € OTKpbITbIM KOAOM MySQL

OnybAnkoBaH cTtaHAapT API-pyHKUMIM AAA AoCTyna k 6a3am AaHHbIX OLAP 1 TeCT NpOU3BOANTEALHO-
ct1 OLAP-cuctem

Komnanus IBM BeinyckaeTt CYBA DB2 Universal Database, yHueuumpoBaB ee apxuTeKTypy AAS
paboTbl Ha NnAaTdopMax APYrMx NOCTaBLIMKOB

Beaywmume noctaBwmku CYBA 06bABMAN O NOAAEPXKKE Java-TEXHOAOTUIA

KomnaHus Microsoft sbinyctuaa CYBA SQL Server 7, obecneuns noAAEPXKY KOpropaTueHbix 6a3
AaHHbIX AAA NAaTdopMbl Windows NT

BuinyuieHa CYBA Oracle 8i, 03HaMeHOBaBLWAA OTXOA OT apXUTEKTYpbl “KAMEHT/cepBep” u obecne-
yuBWAA UHTErpaumto 6a3 AaHHbLIX C UHTEPHETOM

MepBbiit BbiNyCk 6a3bl AQHHbIX, NOAHOCTLIO Pa3MeLLatoLWEenca B ONepaTMBHON NaMATH

J2EE ctaHaapt3oBan JDBC-apoctyn k 6@3amM AaHHbIX CO CTOPOHbLI CEPBEPOB NPUAOKEHWNI
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Oxonuanue mabn 3.1

fop Co6biTne

1999 Mpunumaetcsa ctaHaapT ANSI/ISO SQL:1999 ¢ poo6aBAEHUEM B A3bIK 06 bEKTHO-OPUEHTUPOBAHHBIX
KOHCTPYKUU#

2000 Oracle BbinyckaeT cepBepbl NPUAOXEHHNIA C UHTENPUPOBAHHBIM KELWMUPOBaHWEM 6@3 A@HHbIX

2000 Microsoft BbinyckaeT SQL Server 2000, npeAHa3HaAYEHHbIA AN NPUAOXKEHWUIA YDOBHA NPEANPUATUA
2001 B ocHoBHbix CYPBA nosaBAseTca BO3MOXHOCTb NOAAEPXKU XML

2001 IBM nokynaeT Informix

2002 IBM 06xoamnT Oracle n ctTaHOBUTCS NPOM3BOAUTEAEM HA3 AQHHbIX Nol

2003 MpwuHsaT ctanaapt ANSI/ISO SQL:2003, B koTopblit Ao6aBaeH SQL/XML

2006 MpuHaT ctanaapT ANSI/ISO SQL:2006 ¢ cywectBeHHbIM pacwupennem SQL/XML v o6bekTHo-
OPHEHTUPOBAHHbIX KOHCTPYKLMI

2006 WccaepoBanua nokasbiBatoT, Uto Oracle AMAMPYET Ha pbiHKe
2008 Sun Microsystems nokynaer MySQL AB
2008 MNpwunsaTt ctaHaapt ANSI/ISO SQL:2008

MNepBbie roabl

Cratbst AokTOpa Koaaa BbI3Bara BOAHY MCCAEAOBaHMII B 06AQCTYM PEASLIMOHHBIX 6a3
AQHHBIX, BKAIOYasl GOABILION UCCAEAOBATEABCKMIT NMpoekT koMnanuu IBM. Lleas sToro
IIpoeKTa, Ha3BaHHOro System/R, 3aKAr0o4aAach B TOM, YTOOBl AOKa3aTb paboTOCIIOCO6-
HOCTb PEAsILIMOHHOM MOAEAM U INMpuobpecTy OmbIT pearmsaumm peasunoHHoit CYBA.
Pa6ota Haa mpoexToM System/R Hauarachk B cepeanHe 70-x roaoB B Aabopatopyuu Can-
ta-Tepe3a xomnanuy IBM B ropoae Can-Xoce, mrat Kaandophus.

B 1974-1975 roaax, Ha NlepBOM 3TaIle BHITIOAHeHMs! IpoekTa System/R, 6b1A co3aaH
MMHUMaABHBI npororun peasiumonHoit CYBA. Kpome paspaborku camoit CYEGA,
B paMKax IpoekTa System/R npoBoamaach paboTa Had CO3AaHMEM SI3BIKOB 3alIPOCOB
K 6a3e AaHHbIX. OAMH 13 9THX A3bIK0B 6bIA Ha3BaH SEQUEL (Structured English Query
Language — CTpyKTYpMpOBaHHbBI/i aHTAMIACKWIA s3bIK 3anpocoB). B 1976-1977 roaax
paspaboTaHHBIIi MPOTOTUN NpoekTa System/R 6blA MOAHOCTBIO NepeaeAaH, u B 1978-
1979 roaax HoBas1 peaansaums npoekTa System/R 6blra ycTaHOBAEHA Ha KOMITbIOTEpax
HECKOAbKMX 3aKa3uMKoB KoMMaHuy IBM AAst OMBbITHOM SKcMAyaTaumuu. 3Ta SKCIIAyaTa-
LIMs1 TPUHECAA TIOAB30BaTEASIM NIEPBbIi peaAbHblit onbIT paboThl ¢ CYBA System/R u ee
A3bIKOM 6a3bl AQHHBIX, KOTOPBII [0 IOPUAMYECKMM COOOpaXkeHMsIM ObIA NlepenMeHOBaH
B SQL. B 1979 roay nccaeaoBaTeabckuit mpoekT System/R 3aBepimacs, u IBM caerara
3aKAIOYEHMe, UTO peAsLIMOHHble 6a3bl AAHHBIX He TOABKO BIIOAHE paboTOCIIOCOO6HDI, HO
Y MOTYT CAY>XKMUTb OCHOBOJ AAsI CO3AQHMSI KOMMEPYECKMX IIPOrPaMMHBIX IIPOAYKTOB.

MNepsblie peasuuoHHbie CYBA

[TpoexT System/R 1 co3aaHHbBIii B ero paMKax s3bIK paboThl ¢ 6a3aMy AaHHBIX MOA
Ha3BaHueM SQL 6b1AM MOAPOGHO ommcaHbl B TexHUUYeckux XypHaaax 1970-x roaos. Ce-
MMHApBl 110 TEXHOAOTMM 6a3 AaHHBIX XapaKTepM30BaAUCh AebaTaMi O AOCTOMHCTBAxX
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HOBOJ1 “epeTndeckoit” peAsilMOHHONM MoaeAu. Yxe B 1976 roay 6wiro sicHo, uto IBM
CTaAa SHTY3MACTOM PeASILIMOHHOM TeXHOAOrMM 6a3 AAHHBIX M IIPUAAraeT 3HaUMTeAbHble
YCUAUS AASI pa3sBUTUA si3bika SQL.

Coobiuenust o npoekTte System/R npuBAexAM BHMMaHMe IrPyIIbl MHXEHEPOB U3 Tro-
poaa Menaoy Ilapk, mrat KaandgopHus, KoTopble pelmAan, 9To UCCAEAOBaHMST KOMITa-
HuM IBM npeaBelaloT 3HAUMTEABHBII PHIHOK CObITA AASI PEASILIMOHHBIX 6a3 AQHHbIX.
B 1977 roay onm opranmsosaan xomnanmio Relational Software, Inc., yTo6bl co3aaTh
peassumonHyio CYBA, ocHoBanHyo Ha SQL. INocrasku stoit CYGA, Ha3BanHO# Oracle,
Havaauch B 1979 ropy. Oracle crara nepsoit peasiumoHHoit CYDA Ha KOMNBIOTEPHOM
poiHke. OHa Ha LleAbIX ABa FOA@ OIepeAMAa MNosiBAeHMe nepBoii peasiumonHon CYBA
xoMnanuu IBM u npeaHasHauarach Arst MUHU-KOMIIbIOTEpOB VAX xomnanun Digital,
KOTOpble 6biAM AellleBAe 6oabiMx DBM xomnanum IBM. DTa xoMnaHmst arpeccuMBHO
IPOABUTaAA HOBbIN PEASIIMOHHBINA CTUAb YIIpaBAeHMsl 6a3aMy AaHHBIX ¥ B KOHEYHOM
cyeTe B KayeCTBe HOBOrO MMEHM NPMHsIAA Ha3BaHMe cBoell paspaborku. Ceroanst Oracle
Corporation sIBAsIeTCsl BEAYLIIMM MOCTABLIMKOM peAsstmoHHbIX CYBA c roaoBsiM o60po-
TOM CBblIlle ACSITU MUAAUAPAOB AOAAAPOB.

[Tpodeccopa u3 xommnbioTepHbIX AabopaTopuit Kaandopumiickoro yHmusepcureTa
(ropoa BGepxan) Taxxke MCCAEAOBaAM peAsILIMOHHBbIe 6a3bl AaHHBIX B cepeanse 1970-x ro-
A0B. [Toa06HO MccaeroBaTeAbcKOII rpyrie koMnanuy IBM, oHM co3paAM pOTOTHIT peAst-
umnonHoit CYBGA u HasBaau csoto cucteMy Ingres. IpoexT Ingres BkAloyaa B cebs s13bIK
sanpocos QUEL, koTopblit 6b1A 60Aee “CTPYyKTypUpOBaHHBIM”, HO MeHee TMOXOXMM Ha
aHrAmiickmit, dyeM si3bik SQL. MHorue crienmaAmucTsl o 6a3aM AaHHBIX, pa3paboTuMKm
M OCHOBAaTeAM KOMIIaHMI, paboOTaloLMX B 9TOM 06AACTM, HAUMHAAM CBOIO AESTEABHOCTb
c rpoekTa Ingres.

B 1980 roay HeckoAbkO NpodeccopoB MOKMHYAM DepkAam M OCHOBaAM KOMIIaHMIO
Relational Technology, Inc., 4To6bl cO3AaTh KOMMepUYeCcKyIO Bepcuio cucTeMbl Ingres,
MIOCTaBKM KOTOPOJi Ha pbIHOK Hauaauchk B 1981 roay. Ingres u Oracle cpa3y xe BcTymm-
AU B OCTPYIO KOHKYPEHTHYIO 60pb6y, HO 3TO CONIEpHUYECTBO AUIIDb MPUBAEKAO BHMMA-
HJE K TEXHOAOTUM PEASILIMOHHBIX 6a3 AaHHBIX. HecMOTps Ha TexHMUYeCcKOe IIPEeBOCXOA-
CTBO BO MHOTrMX obAacTsx, Ingres Bckope cTara cAaBaTb CBOM MO3MLIMM, He BbIAepXaB
KOHKYPEeHLMM C BO3MOXHOCTSIMU, TTpeAAaraeMbiMu s13bikoM SQL, a Tak ke 1o npuunHe
arpeccUBHOM MapKeTMHroBoii nmoantuku xomnanmm Oracle. B 1986 roay nepsoHadaAb-
Hb1 s13bIK 3arpocoB QUEL 6b1a 3aMeHeH Ha SQL. 9TO SIBASIAOCH CBUAETEABCTBOM TOTO,
4To cTaHAApT SQL cTaa BaXHbIM pHIHOYHBIM daxTOpoM. B cepeante 90-x roAoB TexHoO-
aorus Ingres 6piaa mpoaaHa xommnanmu Computer Associates, BeAylleMy MpOM3BOAM-
TEAI0 IIPOrPaMMHOro obecriedyeHusl AAsl MITH(PPEMOB (KOTOpasl IIPOAaAa CBOKO AOAID
B Ingres B 2005 roay).

MpoayxTb! IBM

B To Bpemst kak Oracle u Ingres cTaHOBUAUCH KOMMEPYECKMMM MTPOAYKTaMM, KOM-
naHust IBM Taxxke mpeAnpMHMMaia ycuAus IO IpeBpalleHMio npoekTa System/R
B KOMMepUecKyIo pa3paboTky, moayumsiiyio HasBaHue SQL/Data System (SQL/DS).
B 1981 roay IBM ob6bsiBura o cozpaanuu CYBA SQL/DS, a B 1982 roay Havara ee mno-
cTaBky Ha pblHOK. B 1983 roay IBM aHoHcupoBaaa Bepcuio SQL /DS aArs onepaumon-
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Hou cucrembl VM/CMS, uacro ucnoabdyemoit Ha 6oapumx OBM komnanum IBM
B KOPIOpaTUBHBIX MHGOPMALIMOHHbIX LIEHTPaX.

B 1983 roay IBM paspaborana eiie oaAHy peasumoHHyo CYBA AAst cBoux 60AbIINMX
9BM — Database 2 (DB2). 3ta CYBGA ¢$yHKUMOHMpOBaAa NOA yIpaBA€HMEM OllepaLy-
OHHOJ1 cucteMbl MVS, koTopast ssBAsiAach “paboueii AOLIAAKOI” B KPYITHBIX LIEHTPaX IO
obpaboTke AaHHbIX Ha MaiiHPpeiimax. [TocTaBku Ha ppIHOK InepBoit Bepcuu DB2 Hava-
Anch B 1985 roay, u npeacrasutean komnanuu IBM HasBaau ee cBoMM cTpaTermueckum
nporpaMMHbIM NMPOAYKTOM. C storo Bpemenn DB2 ctara ¢paarmMaHOM peAsILIMOHHBIX
CYBA xomnanuu IBM. Baaroaaps 3HaunTeAbHOMY BAMsIHMIO IBM Ha pbIHOK BBIUMCAM-
TeAbHbIX cucTeM, s13bIk SQL sToit CYBA daxTnuecku cTaa CTaHAQPTOM sA3bIKa yIpaBAe-
Hus1 6a3aMm AaHHBIX. TexHoAOrusi, peaansosanHass B DB2, 3areM 6bira MCIIOAB30BaHa
B MPOrpaMMHBIX MPOAYKTax Bcex HampaBAaeHMit komnanum IBM, or nepcoHaAbHBIX
KOMIIBIOTEPOB AO CeTeBbIX cepBepoB U MaiiHpeiimoB. B 1997 roay IBM nouira emte
AaAbllle, O6bsIBUB O co3AaHMM Bepcuit DB2 AAsSl KOMIBIOTEPHBIX CUCTEM CBOMX KOHKY-
peHToB — KoMnaHmit Sun Microsystems 1 Hewlett-Packard. DB2 ars MaitHdpeiiMoB
OCTaeTcs LIeHTPaAbHBIM 9AeMeHTOM cTpaTeruu IBM B o6aacTu 6a3 AaHHBIX.

KoMmepueckoe npusHanue

B Teuenne neppoit moAoBuHBI 1980-X rOAOB MOCTABILMKYM PEASILIMOHHBIX 6a3 AaHHBIX
60poAKCh 3a KOMMepUecKoe MpU3HaHue CBOMX NMpOAYKTOB. [1o cpaBHeHMIO ¢ TpaAULIN-
OHHBIMM apXUTEKTypaMu 6a3 AaHHbIX, PeASLIMOHHbIE IIPOrPaMMHbIe MTPOAYKTBl MMEAU
HECKOABKO HEAOCTaTKOB. [IpOM3BOAMTEABHOCTD PeASsILIMOHHBIX 6a3 AaHHBIX OblAa HIUXKeE,
YeM TPaAMLIMOHHBIX. 3a MCKAIOYEHMEM MPOAYKTOB koMnaHuy IBM, peasimoHHble 6a3bl
AQHHBIX IIOCTaBASIAMICb Ha PBIHOK MEAKMMM, HAUMHAIOIIMMMY, NIOCTaBLIMKaMu. M, onAaTs
Xe, 3a MCKAIOUeHMeM NMPOAYKTOB IBM, peAsiLiMoHHBIe 6a3bl AQHHBIX MpeAHa3Ha4aAMCh
AASI MUHU-KOMITBIOTEPOB, a He AAs MIITHPeTMOB.

OAHAaKO y peAsLIMOHHBIX ITPOAYKTOB ObIAO 6OABLIOE NpeuMyliecTBo. PeaansosaH-
Hble B HUX SI3bIKM peAsALMoHHbIX 3anpocos (SQL, QUEL u Apyrue) nossoAsiAM BBINIOA-
HSTDb 3alpoChl K 6aze AaHHBIX 6e3 HanucaHMs MMPOrpaMM UM HEMEAAEHHO MOAYYaTh pe-
3yAbTaThl. B pesyAbTaTe peAsilioHHble 6a3bl AQHHBIX [TOCTENIEHHO CTaAM UCIIOAb30BaTh-
cs B KauecTBe MHCTPYMEHTOB AAsl TOAAEPXKM NpUHATUA pelueHuit. B Mae 1985 roaa
Komnanus Oracle ¢ ropAOCTbIO OOBsIBMAQ O TOM, YTO KOAMYECTBO MHCTAAASLIUI peAs-
LMOHHBIX [TPOAYKTOB €e ITPOU3BOACTBA MPEBBICMAO OAHY ThHICS4Yy. Ingres kK ToMy BpeMe-
HM TaioKe 6blAa MHCTAaAAMpOBaHa Ha CpaBHMMOM KOAMYeCTBe KOMIbIOTepoB. [ocre-
MEHHO Ha4aAM MOAy4YaTh IMpu3HaHMe u npoAykThl DB2 u SQL/DS, obuiee uncao mH-
CTaAASALMIA KOTOPBIX TOXeE [TPEBBLICAO THICYY.

Bo Bropoit noaosuHe 1980-x roA0B peAsiLIMOHHBIE 6a3bl AAHHBIX YXXe€ CTaAM CUMTATh-
cs1 TeXHOAOTMeN 6a3 AaHHBIX 6yAyluero. Pe3ko yBeAnmumaach NpoU3BOAUTEABHOCTD pe-
ASILIMOHHBIX 6a3 AaHHBIX. B yacTHOCTH, KaXkaast HoBast Bepcus Ingress u Oracle npesoc-
XOAMAA MPeALLIeCTBEHHULLY B ABa-TpM pasa. Ha yBeAnueHuu sToro nokasareast ckasaacs
¥ O6LLIMIA POCT GBICTPOAECTBYUS KOMIIBIOTEPOB.

B koH1ie 1980-x roaos pocry nonyaspHoct# SQL HayaAM criocobcTBoBaTh U PbIHOY-
Hble TeHAeHUMU. KomMnanus IBM nmpoasuraaa Ha peiHOK cuctemy DB2 kak Ayulliee pe-
mwenne 1990-x roaos. Omybamkosanme B 1986 roay cranaapra SQL, npunsroro
ANSI/ISO, opuumarbHO npuaaro SQL craryc craHAApTHOTO si3blKa 6a3 AaHHbIX. Kpo-
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Me Toro, SQL cTaA CTaHAAPTOM AAsl KOMITbIOTEPHBIX cucTeM Ha 6ase UNIX, nonyasp-
HOCTb KOTOPBIX TaK>Xe poCAa YCKOpeHHbIMM TeMrnamu B KoHLe 1980-x roaos. [To mepe
YBEAMYEHMs] MOLITHOCTY TI€PCOHAABHBIX KOMIIBIOTEPOB U OOBEAMHEHUS MX B AOKaAbHbIE
CeTM BO3HMKAA HEO6XOAMMOCTb B 60Aee caoxHbiXx CYBA. IMocrasumkm Takux CYBA
Ipy CO3AaHMM CUCTEM HOBOTO MOKOAEHMSI AAsl [IEPCOHAABHBIX KOMIIBIOTEPOB B3SIAM 3a
ocHoBY SQL, a nmoctaBumkyu CYBA AAsl MUHM-KOMIIBIOTEPOB, YTOOB! BhIAEpXAaTh KOHKY-
PEHLIMIO CO CTOPOHBI MEPCOHAABHBIX KOMIBIOTEPOB, BBILIAM Ha 3apOXXAAIOLUIMICS pbl-
HOK AOKaABHBIX BBIYMCAUTEABHBIX CETEIN.

B nauaae 1990-x roaoB ycoBeplueHCTBOBaHMe peaansaumii SQL u pesxoe BoszpacTa-
HMe MOLUM IMTPpOLeccOpoB cAeAarn SQL MpakTUUHBIM pellleHMeM AAsl IPUAOXKEeHUii 06-
paborku TpaHsakuuit. M HakoHen, SQL cTaA KAIOYEBOM 4YacTbiO apXUTEKTYpbl
“KAUEHT/cepBep”, UCIOAB3YIOLIEl IepCOHAAbHBIE KOMITBIOTEPHI, AOKaAbHblIE CETH U Ce-
TeBble CepBepbl AAsl IOCTPOEHMsI AellleBbIX cucTeM obpaborku mHpopmaumm. C passu-
TneM VHTepHeTa aaa SQL Halaach HOBasi pOAb — B KauecTBe s13blka 6a3 AaHHBIX AAsI
MHTEPHET-IIPUAOXEHUN U SIAEKTPOHHOI KOMMepLUM.

OaHako SQL He ucrbIThBaA 1 HepaocTaTka B KOHKypeHIn. K Hauaay 1990-x roaos
06beKTHO-OpMEHTMPOBAHHOe NPOrpaMMMUpPOBaHNe 3apeKOMEHAOBaAO cebst Kak Hambo-
Aee TepCIIeKTUBHBI MeTOA pa3paboTKM NMPUAOXEHMI, OCOGEHHO AAsl MEepPCOHAABHBIX
KOMITBIOTEPOB U B 06AACTM MOAb30BaTEAbCKMX rpadudeckux uHTepderico. O6bexTHas
MOAEADb AAHHBIX, CO CBOMMM OObEKTaMI, KAACCaMM, METOAAMU M HACAEAOBaHMEM, ITAOXO
COOTHOCHAACh C PEASLIMOHHOJ MOAEABIO TabAMLI, CTPOK M CTOAOLIOB AaHHBIX. PaHHMe
“obbexTHble 6a3bl AaHHBIX” BKAIOYaAM Gemstone ot Servio Logic, Gbase ot Graphael
n Vbase ot Ontologic. B cpeanne 1990-x roa0B BHIpOCAO HOBOe ITOKOAEHME KOMITaHWiA,
paccuMThbIBABIIMX HA TO, YTO O6beKTHble 6a3bl AAHHBIX BHITECHST C PbIHKA PeASILIMOHHbIE
6a3bl AQHHBIX M VX IIPOM3BOAMTEAEH, TaK Xe Kak B cBoe BpeMst SQL nmocTymma c Hepe-
ASILMOHHBIMM 6a3aMM A@HHBIX. 3A€Ch MOXHO YIIOMSIHYTb Takue NMpoAyKThl, kak ITASCA
ot Itasca Systems, Jasmine ot Fujitsu, Matisse ot Matisse Software, Objectivity/DB or
Objectivity, ONTOS ot Ontos, Inc. (mepemmenosannoro u3 Ontologic), O2 ot O2
Technology, a Taxxxe c moaaecsitka Apyrux. Ho SQL u peasiunoHHasi MOAeAb 60Aee dyeM
YCTOSIAM TepeA STUMM HaTMCKOM. HexoTopble M3 yIOMSIHYTHIX MPOAYKTOB OCTAAMCh Ha
PBIHKE M CEerOAHsI, HO GOABIIMHCTBO 6BIAO MIPOCTO KYIIA€HO MAM CTMHYAO BO MTAe Bpe-
menn. Hanpumep, O2 Technology nocturaa cyabba HEKOTOPBIX APYTMX KOMIIAaHMIA, KY-
naeHHbIX Informix, a Informix, B cBoio ouepean, noszxe 6uiA npuobperen IBM. Obmme
FOAOBble AOXOABlI OObEKTHO-OPMEHTMPOBAHHBIX 6a3 AaHHBIX M3MEPSIOTCS MUAAMOHAMU
AOAAApOB, B TO BpeMsl Kak pblHOK SQL, CYPBA, cooTBeTCTBYIOIUIMX MHCTPYMEHTOB
M CAYK6 OLIeHMBAETCs B AECATKM MUAAUAPAOB AOAAAPOB B TOA.

o Mepe pa3BuTtust SQL STOT s13bIK CTaA IPUMEHATBCS AAs pellIeHUs] MHOXKeCTBa 3a-
Aau, CBSI3aHHBIX C YIIPaBA€HMEM AAaHHBIMM, U MOCTENIEHHO, K KOHLY 90-X rOAOB, pbIHOK
6a3 AaHHBIX ITlepecTaA 6bITb MOHOAUTHBIM, Pa3A€AUBILNCH Ha PSIA CIIeLMaAM3UPOBaHHbIX
cerMeHTOB. OAHMM 13 HanboAee 6HICTPOPACTYILMX CPEAM HUX CTaA CETMEHT XpaHMAMLL
AQHHBIX, TA€ 6a3bl AaHHBIX IIPUMEHSIIOTCS AASl aHAAM3a OTPOMHBIX 06beMOB MHGOpMa-
LMY Ha MpeAMeT BbISBACHMsI CKPBIThIX TEHAEHLIMII M MOAeAei pasBuTus. Apyrum Ha-
ITpaBA€HMEM sIBAsieTCsl BHeApeHMe B SQL HOBBIX THMIOB AQHHBIX (B YaCTHOCTM, MYAbTU-
MEAMITHBIX) U O6bEKTHO-OPMEHTUMPOBAHHBIX NMPUHUMIOB. TpeTuit BaXHbI1 cerMeHT —
5TO “MO6MAbHBIE” 6a3bl AAHHBIX AASl TIEPEHOCHBIX MIePCOHAABHBIX KOMITBIOTEPOB, B3au-
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MOAEJCTBYIOLIME C LIeHTpaAM30BaHHbIMUM 6a3aMy AQHHBIX KaK B ONepaTUBHOM, TaKk U B
aBTOHOMHOM pexuMe. Ellle OAHMM cerMeHTOM OKa3blBalOTCs1 6a3bl AaHHBIX, paboTato-
1[1ie C ONepaTUBHONM MaMsATbIO, pa3pabaTblBalOLLMECs] KaK OYEeHb BBICOKOIIPOU3BOAU-
TeAbHble, OPMEHTMpPOBaHHble Ha PaboTy C 1I0TOKOM 6a3bl AAHHBIX, IIpeAHa3HayeHHble
AASl yIIpaBA€HUs CETeBbIMM ITOTOKAMM AAHHBIX.

HecMoTpst Ha nosiBAeHMe pa3AMMHBIX CETMEHTOB pbiHKa, SQL no-npexHeMy ocTaert-
cs1 MX OOLLIMM 3HaMeHaTeAeM. M uepe3 COpOK AeT MOCAe ero BO3HMKHOBEHMsI O3ULIMU
SQL Tak e cuAbHBI, KaK U paHee. SQL ocraetcsi cmandapmom B obAacTu 6a3 AaHHBIX.
Bceraa 6yAyT MOSIBASITBCSI HOBblE IIPOOAEMBl — HaIpUMep, ceifuac 5TO HeOO6XOAUMOCTh
BKAIOUeHMs1 oaAepXku XML u ero nepapxmyeckoit MOAeAM AQHHBIX, a TaKXXe Heob6Xxo-
AVIMOCTb TOAAEP>KKM OTPOMHBIX MAacCUMBOB AaHHbIX B Maciutabe VHrepHera. Ho mcro-
PUsl IOCAEAHUX COpOKa A€T AaeT Bce OCHOBaHMSI pacCUMThIBAaTh Ha TO, 4To SQL u peas-
LIMOHHAs1 MOAEAb ODAAAQIOT M3PSIAHBIM 3aI1aCOM CHA U CITOCOOHBI CIIPaBUTBCSI C HOBBIMY
Tpeb6OBaHMSIMU K YIIpaBAEHMIO AAHHBIMM.

Cranpaptbl SQL

OAHMM M3 HauboAee BaXKHBIX IL1aroB Ha MyTM K nmpusHaHmio SQL Ha pblHKe CTaro
HOsIBA€HME CTaHAAPTOB 3TOro ssbika. O6plYHO mpM yroMuHaHumm “craHaapra SQL”
VIMEIOT B BUAY O(ULMAABHBIA CTaHAAPT, YTBEPXXAEHHBII AMepUKaHCKMM HallMOHAaAb-
HBIM MHCTUTYTOM cTaHAapToB (American National Standards Institute, ANSI) 1 Mex-
AYHapOAHOJ opraHmsaumeit mo craHAaptusauum (International Standards Organi-
zation, ISO). OAHaKo cyLIeCcTBYIOT M Apyrue BaXKHble CTaHAAPThl, BKAIOYasl CTaHAAPT Je-
haxmo, KaKkoBbIM siBAsieTcs1 SQL, peaansoBaHHbIN B ceMericTBe MPOAYKTOB DB2 koMra-
Huu IBM, u Oracle-anarext SQL, AOMMHUPYIOLLIMIA HA PBIHKE.

Cranpaptbl ANSI/ISO

Pabora Haa oduumarbHbIM cTaHAapTOM SQL Hauvaaack B 1982 roay, koraa ANSI no-
cTaBMA Nepea cBouM komureToM X3H2 3apady Mo co3paHMIO CTaHAApTa sI3bIKa yIpas-
A€HUs1 PeAsIIMOHHBIMM 6a3aMu AaHHBIX. BHadaAe B koMuTeTe 06CyXKAAAUCH ITpENMYILIe-
CTBa pa3sAMYHBIX MPEAAOXKEHHBIX s13bIKOB. OAHAKO, MOCKOABKY K TOMY BpeMeHM Ha
PBIHKe cTaHAApPTOM Ae-dakTo cTaa SQL, komurer X3H2 octaHOBMA CBOJT BBIOOp Ha HEM
¥ 3aHSACS ero CTaHAapTH3alueit.

Pa3paboTaHHBI B pe3yAbTaTe CTaHAAPT B 6OAbLIEN CTerneHu 6blA OCHOBaH Ha AMAA€eK-
Te SQL cucrembl DB2, xoTs1 1 coaepXaa B cebe psiA CylLLIeCTBEHHbIX OTAMYMIA OT 3TOro
AnaaekTa. [Tocae HeCKOABKIMX AOpPaboTOK B 1986 roay cTaHAApT 6bIA OpULIMAABHO YTBEp-
XaeH Kak craHaapT ANSI Homep X3.135, a B 1987 roay — B kauectse craHaaprta ISO. 3a-
TeM craHAapT ANSI/ISO 6bia npunsT npaButeabctBoM CIIIA xak deaepaArbHBIit CTaH-
aapt CIIA B obaactm obpabotku uHpopmaumm (Federal Information Processing
Standard, FIPS). 9toT craHAapT, He3HaUUTEABHO MepecMOTpeHHbli B 1989 roay, o6bp14HO
HasblBaloT cTaHAapTOM SQL1 man SQL-89.

Muorue u3 uyreno xomuteroB ANSI u ISO npeacTtaBasiAM PpUPMBI-MOCTABLIMKYI
pasanunbix CYBA, B KaXA0#1 M3 KOTOpbIX 6bIA peaAn30BaH COOCTBEHHBIN AnarekT SQL.
Kak u AmaAekTbl 4eAOBeYeCcKoro si3bika, AMaAekTbhl SQL 6biAM, B OCHOBHOM, ITOXOXM
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APYT Ha Apyra, OAHaKO HeCOBMECTMMBI B AeTaAsIX. BO MHOTMX CAyYasiX KOMUTET IPOCTO
060ILIeA CYILECTBYIOLIME pa3sAMuMs M He CTaHAAPTU3MPOBaA HEKOTOpble 4acCTy sI3blKa,
OIpEeAEAMB, YTO OHM peaAM3YIOTCsl [0 YCMOTPEHMIO pa3paboTumka. DTOT MOAXOA MO-
3BOAMA OOBSIBUTH OOABILIOE YMCAO pearm3aumit SQL COBMECTMMBIMM CO CTAaHAAPTOM,
OAHAKO CA€AAA CaM CTAHAAPT OTHOCUTEABHO CAAGBIM.

YT06BI 3aNIOAHMUTD 5TU Npobeabl, koMuTeT ANSI MpoAOAXMA CBOIO paboTy 1 co3aai
HPOEKT HOBOro, 6oaee xecTkoro, cranaapta SQL2. B oranume ot craHaapTa 1989 roaa,
npoekT SQL2 npeaycMaTpuBaA BO3MOXHOCTM, BBIXOASIILIME 3a PaMKM BO3MO>XKHOCTEA,
y>Xe peaAM30BaHHBIX B pEAABHBIX KOMMEPUYECKMX MPOAYKTaX. A AASl CAEAYIOLLEro 3a
HUM cTaHAapTa SQL3 6p1AM npearoXeHb! ellie 60Aee raybokmne nsmeHenns.. Kpome to-
ro, 6blAa NpeANPUHSTA MOMbITKA OGULIMAABHO CTAHAAPTU3MPOBATh Te YacTH sA3bIKa, Ha
KOTOpble AaBHO CYLLeCTBOBaAM “cobcTBeHHble” cTaHAApPTh B pasanyHbix CYBA. B pe-
3yAbTaTe NpeAAOXeHHble cTaHAapThl SQL2 u SQL3 oxasaauch 60Aee MpOTHMBOpEUNBbI-
MM, yeM UCXOAHBI cTaHAapT. CtanaapT SQL2 npoiuea npouecc yreepxaenus B ANSI
1 6BIA OKOHYATEABHO NPUHAT B OKTsA6pe 1992 roaa. B To BpeMs Kak NepBblii CTaHAAPT
1986 roaa 3aHMMaeT He 60Aee cTa cTpaHull, cTaHAapT SQL2 (odpuLmarbHO Ha3blBaeMblif
SQL-92) coaepXUT OKOAO 1LIECTUCOT.

CylecTBeHHbIM HOBOBBEAEHMEM CTAAO OduLIMaAbHOE YTBEpXAeHMe Tpex YpOBHeit
coBMecTMMOCTM €O craHAapToM SQL2. Ha camoM HikHeM, HadaAbHOM, ypoBHe (Entry
Level) or CYBA TpebyloTcsl AMILIb MMHMMAaAbHBIE AOTIOAHMTEAbHblE BO3MOXKHOCTM B
cpaBHeHuM co crtaHAaapToM SQL-89. [lpomexyTounblii yposeHb (Intermediate Level)
NpeACTaBAsIeT COOO0 3HAaYMTEABHBIN ILIAT BIIEpPeA 10 OTHOLIEHMIO K cTaHAapTy SQL-89,
XOTs1 U He 3aTparmpaeT Hanboaee CAOXKHBIX M CUCTEMHO-3aBUCHMBIX acrieKToB s3bika SQL.
Tpetuit, cambit Bicokuii, yposeHb (Full Level) Tpebyer or CYBA peaamnsaum Bcex BO3-
MOXHocTelt craHaapra SQL2. B caMOM cTaHAapTe onpeAeAeHye KaXAO¥ BO3MOXKHOCTU
COIPOBOXKAAETCs1 OMMCAHMEM TOrO, KaK OHa AOAXKHa OBITh peaAn3oBaHa Ha KaXAOM M3
Tpex ypoBHeit. CeroaHs! crieliMaAu3MpoBaHHble 6a3bl AQHHBIX, TaKMe KaK UCIIOAb3yeMble
BO BCTpaMBaeMbIX IPUAOXKEHMSX UAU B IIPUAOXKEHMSX C OTKPHITHIM KOAOM, B psiAe obAac-
Teit 06AaAaI0T HaYaAbHbIM YPOBHEM COOTBETCTBUS CTaHAAPTY SQL, HO Bce OCHOBHbIe 6a3bl
AQHHBIX YPOBHs1 IPEAITPUSTHS TOAHOCTBIO IIOAAEPXKMBAIOT CTaHAApPT SQL-92.

[Tocae mpunsaTns SQL-92 pabora Haa cranaapTamy SQL 1maa B pasHbIX HalpaBAe-
HMsIX. EAVHBIN T KOMUTET pasAeAMACS Ha psiA TIOAKOMUTETOB, KaXABlii 3 KOTOPBIX pabo-
TaA HaA pa3sAMYHBIMM paclUMpeHUsIMUM s3bika. HekoTopble u3 Hux, Harpumep coxpa-
HsleMble TIPOLIEAYPBI, YK€ MMEAMCh BO MHOrMX KoMMepueckux SQL-6a3zax AaHHBIX.
Apyrue, Takue Kak NMpeAAOXeHHble 06beKTHble paciumpenns SQL, moka 4To He 6bIAM
IIMPOKO AOCTYTIHBI MAM TMIOAHOCTBIO peaAnsoBaHbl. HoBble Bepcum ctaHAapTa 6bIAM Bbl-
nyieHsl B 1999, 2003, 2006 1 2008 roaax. CraHaapT 2006 roaa BKAIOYAA CYILIeCTBEHHbIE
AonoaHeHus1 K XML-uactu craHaapTa.

B npouecce pabotel cranaapT ANSI/ISO 6b1A pasaeren Ha 14 yacteit. Oaum u3 HUX
NOCA€ HEKOTOpO¥M aKTMBHOCTM B AQHHOM HaIlpaBA€HMM OKa3aAMCb 3ab6pOlleHbl, HEKO-
TOpbIE BOLIAM B ApYTMe YacTH, a HaA OCTaAbHBIMM IIPOAOAXKAETCs1 akTUBHas1 paboTa.

e Yacrp 1— SQL/Framework coaepXuT oblume ONpeAeA€HUMs] U CAYXUT
“oraaBreHneM” AAsI APYTUX YacTedt.

e Yacrp 2 — SQL/Foundation nmpeacTaBasieT co60ii HaMOOABLIYIO YacTb U CO-
AEpXMT OIpeAeAeHMs] OCHOBHbIX MHCTpyKUmit SQL AAs onpeAeAeHus CTpyk-
Typbl 6a3bl AaHHBIX M YIIpaBA€HMsI AaHHbIMM. DTO MOTOMOK Bepcuit SQL-89
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u SQL-92 cranapapra. AaHHasl 4aCTh CYLIECTBEHHO pacCIIMpeHa MyTeM BKAIO-
YeHUsI CTPYKTYP AAsl OM3Hec-aHaAM3a.

Yacte 3 — SQL/CLI (Call Level Interface, unrepdeiic ypoBHs BBI30BOB) OIK-
cblBaeT MHTepdeiic YPOBHs Bbl30Ba MPOLIEAYP, XOPOLIO U3BECTHbII KaK CTaH-
AapT Microsoft ODBC. On nosiBuacst 8 1995 roay.

Yacte 4 — SQL/PSM (Persistent Stored Modules, nocrosiHHble XxpaHuMble
MOAYAM) ONMCHIBaeT NpOLEeAypHble pacimpennst SQL, aHaroruuyHele BO3-
MOXHOCTSIM, MMEIOLIMMCS B NOMYASIPHBIX NMpoLeAypHbIX SQL-s3bikax Hano-
aobue PL/SQL B Oracle.

Yacte 5— SQL/Bindings omuceiBaeT BcTpamBanue SQL B Apyrue mpote-
AYPHBIe s13bIKM. JTa 4YacTh OblAa OObeAMHEHa C 4yacTbio 2 B Bepcuy SQL:2003
cTaHAapTa.

Yacte 6 — SQL/Transaction 6blra MOCBsIllIeHa BOMPOCaM pacClpeAeA€HHBIX
TpaH3aKLWii, HO 3aTeM paboTa B AAHHOM HarpaBA€HMM O6blAa OCTAHOBAEHA.

Yacte 7 — SQL/Temporal 6b1raa nocssiteHa paciumperusM SQL Aast paboTbl
C KaAeHAApHBIMU M BpeMEHHbIMM AaHHBIMM, HO 3aTeM paboTa B AQHHOM Ha-
npaBAeHMM 6blAa peKpallleHa.

Yacte 8 — SQL/Objects B mpouecce paborbl Haa SQL3 coaepxara o6bexT-
HO-OpMeHTUpoOBaHHble pacumpenust SQL. 9tu pacumpennst 6biAM BHeCeHbI
B YacThb 2 B cTaHAapTe SQL:1999.

Yactp 9 — SQL/MED (Management of External Data, ynpaBaeHue BHelIHMU-
MM AQHHBIMU) AOGABASIET B SI3BIK BO3MOXKHOCTU IO paboTe C HepeAsILIMOHHbI-
MU MCTOYHMKAMM AaHHBIX; TOsIBUAACH B cTaHAapTe SQL:2003.

Yacte 10 — SQL/OLB (Object Language Bindings, cBs3u ¢ 06bekTHBIMU
sI3bIKaMM) omnuckiBaeT obpailieHne k SQL 13 s13pika nporpaMMupoBaHus Java.
OHa cBs3ana ¢ JDBC n SQL, BcTpoeHHBIM B Java, U MOsiBUAACh B CTaHAApTe
SQL:2003.

Yactp 11 — SQL/Schemata coaep>XuT cTaHAApTHI AAsl “KaTaAaora 6asbl AaH-
HbIX”, AU TabAMLL C CaMOOITMChIBaIOLLIel 6a3y AQHHBIX CUCTEMHONM MHPOpPMa-
umeit. dta crieumduxanms Haxoanaach B craHAapre SQL:1999 B vactu 2, HO
6blAa BbIHECEHA B OTAEABHYIO YacTb B craHAapTe SQL:2003.

Yacte 12 — SQL/Replication n3HayaAbHO OnpeAeAsira CTAaHAAPThl KOMMPO-
BaHMs U3 0AHOM SQL-6a3bl AQHHBIX B APYTYIO, HO 3aTeM paboTa B AaHHOM Ha-
npaBAeHMM bblAa MpeKpallleHa.

Yacte 13 — SQL/JRT (Java Routines and Types, moanporpaMMbl ¥ TUIIbI
Java) onmcpiBaeT NOAIIPOrpaMMBbl M TUIbl, UCTIOAb3yeMble SI3bIKOM MpOrpaM-
MupoBaHMs1 Java AAasa Aoctyma k SQL-6azaM AaHHbBIX; BIlepBble MOsIBUAACh
B ctaHAapTe SQL:2003.

Yacte 14 — SQL/XML ommceiBaet nnterpaumio XML (Extensible Markup
Language, pacumpsieMblit s13bIK pa3meTky) B s13bik SQL. Briepsble nosiBuaach
B craiaapTe SQL:2003 u ¢ Tex nop 6plra 3HAUMTEABHO pacILIMpeHa.
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C HeCKOABKMX COTEH CTpaHMLI, ONMCHIBAIOIIMX 6a30Bble BO3MOXXHOCTM s3blka SQL
B 1986 roay, cranaapT ANSI/ISO SQL 3HauMTeABHO BBIPOC — Kak MO 06beMY, Tak U B
CMBICAE CAOXHOCTM M OXBaTa pa3’AMUHBIX TeM. “PearbHsblit” craHaapT SQL, KOHeYHo,
npeAcTaBasieT co6oit SQL, peaan3oBaHHBI B MPOAYKTaX, 3aHMMAOILMX BaXKHOE MEeCTO
Ha pblHKe. [IporpaMMMCTBI M IOAB30BaTEAH, KaK IPaBUAO, IPEANIOUUTAIOT TPUAEPXKU-
BaThCsl TeX YacTell sA3blKa, KOTOpble OAMHAKOBbI Y OOABIIMHCTBA IPOAYKTOB. LOABIIMH-
CTBO HOBBIX paciunpenmit SQL HauMHaIOTCs Kak HOBLLIECTBAa KPYITHBIX TIPOM3BOAMUTEAEN
6a3 AaHHbIX. HekoTOpble 3 HUX Tak U He NMOAYYaAIOT ITOAAEPXKKY M CO BpeMeHeM Mcye-
3al0T U3 s3blKa. Apyrue roaAaMm OCTalOTCsl B sI3bIKE C €eAMHCTBEHHOM LIEABIO 06eCIieYnTh
obpaTHyI0 coBMecTUMOCTb. TpeTbu Xe, HauboAree yAauHble B KOMMEPUYECKOM CMBICAE,
MOMAAAIOT “B CTPYIO”, LIMPOKO PaCIpOCTPAHSIOTCSI CpeAM 6a3 AaHHBIX M B KOHEUYHOM
cyeTe OKa3blBAIOTCs1 B OPUIIMAABHOM CTaHAApPTe.

Apyrue pannue cranpaprbl SQL

Xots cranaapt ANSI/ISO Hanboaee mIMPOKO pacIpoCTpaHeH, OH He OBbIA €AVHCT-
BeHHbIM cTaHAapTOM SQL BO BpeMeHa ero ctaHoBAeHMs1. EBporeiickas rpynmna nocras-
umkoB X/OPEN Ttakxe npunsara SQL B xauecTBe OAHOTO M3 CBOMX CTAaHAAPTOB AAs
cpeabl iepeHocuMbIX ITpuaoxeHnit Ha ocHose UNIX. Cranaaptsl rpynmnel X/OPEN ur-
paAM BaXHYIO POAb Ha €BpOIEICKOM KOMITbIOTEPHOM PbIHKE, TA€ KAIOYeBOii 3aAaueil
SIBASIAACh NIEPEHOCUMOCTDb NPUAOXKEHMI MEXAY KOMIIBIOTEPHBIMM CUCTEMAaMU pa3AMY-
HBIX IPOM3BOAUTEAEH.

Komnanus IBM taxxke Bkarounaa SQL B cBoro cnetmdukaumio Systems Application
Architecture (apxuTexTypbl IpuKAaAHbIX cucTeM) B 1990-x ropax u noobeliara, 4ro Bce
ee NPOAYKTbl B KOHEYHOM cueTe 6YAYT MepeBeAeHbl Ha 3TOT AMarekT SQL. XoTs AaHHas
crielmduKalLMs M He OITpaBAAAa HaAeXA Ha YHU(UKALIMIO AMHUM TIPOAYKTOB KOMITaHUM
IBM, aBimxeHnne B ctopony yaudukaumm IBM SQL npoaoaxaercs. Cucrema DB2 ocraet-
cs1 ocHoBHOM CYBA xomnanum IBM Aast MsitHGPeitMOB, OAHAKO KOMITaHMs! BBIITyCTMAA
peaansaumio DB2 1 aast OS/2, cobcTBEHHOI ONepaLiOHHONM CUCTEMBI AASI TIEPCOHAABHbIX
KOMIIBIOTEPOB, 1 AAsI AMHMM cepBepoB 1 pabounx craHumit RS/6000, paboraroimmx moa
ynpasaenneMm UNIX. Pacnpoctpanenne DB2 (He TOAbKO Ha pasHble anmnapaTHble CUCTe-
Mbl, HO U AASI pa3HbIX TUIIOB AAHHBIX) BOITAOTMAOChH B Ha3BaHMM OAHONM M3 NTOCAEAHUX pea-
anmsaimit DB2 — Universal Database (yHuBepcaabHasi 6a3a AaHHbix, UDB).

ODBC u koHcopunym SQL Access Group

B TexHOAOrMM 6a3 AQHHBIX CYLLECTBYeT Ba)KHasl 06AACTb, KOTOPYIO He 3aTparuBaAu
paHHMe oduLMaAbHble CTAaHAAPTbL. DTO 83aumodeiicmeue 6a3 0aHHLIX — METOABI, C MO-
MOILBIO KOTOPBIX pa3sAMuYHble 6a3bl AaHHBIX MOTYT Ob6MeHMBaTbCsl MHGOpMaLueit,
06b14HO 110 ceTu. B 1989 roay HeCKOABKO MPOM3BOAUTEAEI TPOrpaMMHOTO obecrieueHns1
cdopmMupoBaru koHcopumyM SQL Access Group crielimaAbHO AAsI peLleHus! 3TOi Mpo-
6aembl. B 1991 roay koHcopumyM omnybamkoBaa cremmpuxkaumio RDA (Remote
Database Access, yaaAeHHBIt AOCTYI K 6a3aM AaHHBIX). K coxarenuio, sta cneundu-
Kalusi 6blAa TECHO CBsI3aHa ¢ ceTeBbIMU IpoTokoaamy OSI, koTopsle mpourpaau cere-
Byto 6utBy nporoxkoram TCP/IP, mosToMy OHa HMKOTAa He 6blAa IIMPOKO peaAn3oBaHa.
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Bropoit cranaapT oT SQL Access Group MOBAMSIA Ha PbIHOK CYLIECTBEHHO CHAbHee.
B pesyabTare HacroiumBbix TpeboBaHuit koMmnaHmm Microsoft koHcopumyM SQL Access
Group obpaTina cBoe BHMMaHMe Ha MHTepdelic yposHs1 Bb130BoB. Crietnduraumst CLI (Call
Level Interface, uHTepdeiic ypoBHs BbI30BOB), OCHOBaHHasl Ha pa3paboTikax KOMIaHMMU
Microsoft, ysuaeaa cet B 1992 roay. B sToM e roay 6s1a ony6ankosan u nporokoa ODBC
(Open Database Connectivity, oTKpbITBIif AOCTYN K 6a3aM AaHHbIX) koMnaHuyu Microsoft,
ocHoBaHHbIN Ha cnietmdukaumm CLI. baaroaapst peiHouHOMY BAMsIHMIO Microsoft 1 6Aaaro-
CAOBEHMIO, [TOAYYEHHOMY “OTKpBITbIM cTaHAApTOM” OT SQL Access Group, ODBC oxaszana-
sl CTAaHAAPTOM Ae-aKTo AAsl MHTepderico AocTyma K SQL-6a3aM AaHHBIX Ha TIEPCOHAAD-
HbIX KOMITbIoTepax. BecHoit 1993 roaa komnanumn Apple u Microsoft o6bsiBuAM 0 coraare-
HuM oTHOcuTeAbHO noaaepxxyu ODBC B Macintosh 1 Windows, 4ro 3akpemiao 3a 3TuM
IPOTOKOAOM CTaTyC ITPOMBILIAEHHOTO CTAHAAPTa B 06eVX MONYASIPHBIX CpeAax ¢ rpadude-
CKMM TIOAB30BaTeABCKMM MHTepdericoM. Bckope nosisuaack pearmsatmss ODBC aast naat-
¢opmer UNIX. B 1995 roay, ¢ nybamxanmeit cranaapra SQL /Call-Level Interface, unrep-
¢eric ODBC craa cranaaprom ANSI/ISO.

B Teuenne nocaeanux Aecsitu aetr ODBC npoaAoAkaeT pa3BUBaTbCs, HO CylleCTBEH-
HO MeAAeHHee. Microsoft mpoaoaxaeT noaaepxusatb ODBC, HO OCHOBHbIE yCHAMSI Te-
peHeceHbl B 06AaCTb CO3AaHMsI 60A€e BLICOKOYPOBHEBbIX, OObEeKTHO-OPMEHTHPOBaHHbBIX
MHTepdeiCOB AASl YHMBEPCAABHOTO AOCTyNa K 6a3aM AaHHbIX. Tem He Menee ODBC
MPOAOAXAET UrpaTh FAABHYIO POAb B Obecrie4eHMy MepeHOCMMOCTH 6a3 AaHHBIX AASI
NPUAOXKEHMI YPOBHS NPEATIPUATUS M MHCTpYMeHTapus 6a3 AaHHbIX. AOCTaTOYHO pac-
NpOCTpaHeHa CUTyalMsl, KOrAa MHCTpyMeHTapuii 6a3bl AaHHBIX MAM IIPUAOKEHME
YPOBHs MPeAIpUsATUSI IOAAEPXUBaET “ApaliBep”, ONTUMU3NPYIOLLINIT HE[TOCPEeACTBEH-
HBI1 AOCTYN K 6a3aM AaHHBIX Oracle, DB2 nan SQL Server ¢ nomotupio nx cneumduye-
CKMX MHTepdeiicoB YpOBHs BbI30Ba. Takoe NMpUAOXKeHNe OObIYHO BKAIOYAeT AOTIOAHM-
TeABHBII ApaliBep, UCITOAB3YIOLIMIA B Ka4eCTBe CIIoco6a MOAAEPXKKM LIMPOKOro AMara-
30Ha Apyrux 6a3 AaHHbIX ODBC. IToCKOABKY 3TOT MOAXOA NPUHSAT OYE€Hb MHOTMMU
NPUAOXKEHUSIMA M MHCTPYMEHTaMM, NMPaKTMUECKM BCe MPOM3BOAMTEAM 6a3 AaHHBIX
HPEAOCTaBASIIOT AOCTYI ¢ npuMeHeHneM ODBC, nHoraa B KayecTse OCHOBHOIO MHTEp-
¢perica ypoBHsI BbI30BOB, @ MHOTAA KaK AOIIOAHEHME K BbICOKOITPOM3BOAUTEABHOMY MH-
Tepdeiicy, crielipUUHOMY AASI AQHHOJI 6a3bl AQHHBIX.

JDBC 1 cepBepbl NPUAOXKEHHH

CTpeMuUTeAbHBII POCT NONYyAspHOCTY VIHTepHeTa MpUBEA K AAABHENIIEMY Pa3BUTHIO
CTaHAApTOB ObpallleHns K 6a3aM AQHHBIX, C TEM YTOObI OHM IIOAAEPXMBaAU PaboTy ¢ 06b-
€KTHO-OPMEHTUPOBAHHBIM SI3BIKOM MTPOrpaMMMpOBaHus Java. Java cTaa, o CyTH, CTaH-
AAQpPTHBIM SI3bIKOM AASl CO3AQHMsI MHTEpPHET-TNIPMAOXEHMI, paboTaloliuMx Ha cepBepax
NpuAOXKeHMi1 Ha base Java. Komnanust Sun Microsystems, paspaboTunk Java, mpuaoxu-
Aa HeMaAble YCUAMS MO CTAaHAApTU3allMM NIPMMEHEeHMsI Java AAsl CepBepOB ITPUAOXKEHUIA
B cneumdukaumyu Java2 Enterprise Edition (J2EE). J2EE Bxatouaer Java Database
Connectivity (JDBC) B kayecTBe CTaHAApPTa AOCTYIIa K PEASLIMOHHBIM 6a3aM AaHHBIX U3
Java. B oranume ot poctyna k 6a3aM AaHHBIX U3 s3bika porpaMmmuposanus C, rae ODBC
MHOTMe TOABI IIPEALLIECTBOBaAM MHTepdeiichl YPOBHs1 BbI30BOB KOHKPETHBIX 6a3 AQHHbIX,
craHAapT JDBC 6biA paspaboTaH OTHOCMTEABHO paHO, Ha M1Ke POCTa MOy ASIPHOCTH Java.
B pesyabTaTe uyacrHble MHTepdeichl AAS NTOAKAIOYEHMs K Java TaK M He IOSBUAKCD,
u edurcmeennvim cTaHAapToM SQL-aocTyma co cTopossl Java craa JDBC.
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SQL u nepeHocHMOCTb

[Tos;BAeHne cranaapra SQL BbI3BAAO AOBOABHO MHOIO BOCTOP>KEHHBIX 3asiBAEHMII
0 nepeHocuMocTH SQL M MCHMOAB3YIOUIMX €T0 MPUAOXKEHMIA. AAsSI MAAIOCTpaLIMM TOrO,
Kak A06oe ImpuAoXeHne, ucrnoabsyst SQL, MoxeT paboTtath c Atoboit CYGA Ha ocHoBe
SQL, yacTo mpuBOASIT AMarpaMMbl, OAOOHBIe M306paxkeHHON Ha puc. 3.1. Ha camom
A€Ae pasAMuMsl MeXAY CYLIECTBYIOLUIMMU AMareKTaMu SQL AOCTaTOYHO 3HaUMTEABHBI,
TaK 4TO Mpy NepeBoAe NMpUAOXKeHust NOA Apyryio CYBA ero, kak mpaBUAO, TIPUXOAUTCSI
Moauduumposatb. Co BpeMeHeM SIAPO sI3blka CTaHOBUTCS Bce 60Aee CTaHAQPTHBIM, HO
B TO >X€ BpeMsl IPOU3BOAUTEAM 6a3 AQHHBIX AODABASIOT B SI3bIK HOBble BO3MOXKHOCTH,
4acTo C paclUMpeHusIMY, crielinpUIHbBIMU AASI KOHKPETHO 6a3bl AaHHBIX. PaccMOTpuM
IpuMepbl 06AacTell, B KOTOPbIX BOSHUKAIOT TaKye OTAMUMSI.

Mpunoxexue MNpunoxeHue MNpunoxexune MNpunoxenne
Ne1 Ne2 Ne3 Ne4
I L ] |
R Y
“CraHpapTHbIR"
saQL
CybA Ne1 CybA N22 CYB/ Ne3

Puc. 3.1. Mu¢ o nepeHocumoctu SQL

Tunel AavHbIX. B cTanAapTe SQL onpeaeAeH AOCTaTOYHO IIMPOKMIT Habop
TUIIOB AAHHBIX, OAHAKO IMPOM3BOAUTEAN MOCTOSIHHO AODABASIIOT HOBbl€ THUIIbL.
Aaxe cTapble TUIIbI AQHHBIX MOTYT MOMelllaTh IepeHOCUMOCTY — HaIllpuMep,
crieumuunblit AAst Oracle TMn AaHHBIX NUMBER IIMPOKO MCIIOAB3YETCS AAS
NpeACTaBA€HMsI UMCAOBBIX AAHHBIX B 6azax AaHHbIX Oracle, — u nmpu sTtom
TOABKO B HUX.

O6paTHas coBMecTMMOCTh. He Takast y>XX peAKOCTb BCTPETUTb IPUAOXKEHME
YPOBHsI ITpeANpUsITHS], paboTalolllee OAMH-ABA A€CATKA AT MOCA€ TOTrO, Kak
OHO 6BIAO HaNMCAHO, KOTAa BCe ITPOrpaMMUCTBI, CO3AABaBILNe €ro, AABHO YBO-
AeHbl (MAM yBoAMAUCDH). Takue mporpaMMbl CTaHOBSITCs “HerpyuKacaeMbiMu”,
IIOCKOABKY A€TaAbHOE 3HaHMe O TOM, KaK OHM (PYHKLIMOHMPYIOT, OKa3blBaeTCs
yTpaueHHbIM. boAbIIMe pa3aeAbl STMX MPOrpaMM MOTYT 3aBUCETb OT CTapblX,
crienUYHBIX AAS AQHHOJ 6a3bl AaHHBIX, cBo¥cTB SQL, Tak 4To MpousBoAu-
TeAn 6a3 AQHHBIX BbIHYXKA€HBI TNOAAEpXMBaTb OOpaTHYIO COBMECTUMMOCTb,
MHaye MMeeTCsl PUCK, YTO CTapble IPMAOXKEHMs NlepecTaHyT paboTaThb. Taxkue
yBEKOBEYEHHbl€ OTANYMS AMAAEKTOB IIPESITCTBYIOT I€PEHOCUMOCTH.

Cucremnsle Tabauiel B cranaapre SQL ommcanme cucTeMHbIX TabAML, B KOTO-
PbIX COAEPXMTCS1 MHPOpMaLMsl O CTPYKTYpe caMoii 6a3bl AQHHbIX, MOSIBUAOCH
TOABKO B Bepcuy SQL-92. TTo3TOMy KaXXAblii IPOM3BOAUTEAb CO3AABAA COOCTBEH-
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Hble CHCTeMHble TabAMLIbI, KOTOPble TPOAOAXKAIOT Pa3BMBATBLCs! M SBOAIOLIMOHM-
pOBaTh M 3a4acCTyIO COAep>XaT MHQOpMALIMIO, KOTOpasl BLIXOAUT 3a YKa3aHHble
B CTaHAApTe MpeAeAbl. [TprAoKeHus1, UCTIOAB3YIOLIME TaKue crielMdUYHbIe AAST
KOHKpPEeTHOV 6a3bl AaHHBIX CYICTeMHble TabAMLIbl, HEITEPEHOCUMBI.

IMporpammublit MHTepdelic. B panHem cranaapTe SQL onpeaeaeH abcrpakt-
HbIV cr1ocob mcnoab3oBanms SQL B MpUAOXKEHUsIX, HAMMCAHHBIX Ha TaKkuX s3bl-
kax nporpammuposanus, kax COBOL, C, FORTRAN u aApyrue, xoTopblii He
6bIA IIMPOKO MpUHAT coobluectBoM mnporpammuctoB. CraHaapr SQL/CLI
1995 roaa OKOHYATEABHO OMPEAEAMA MPOrpaMMHBIN AOCTyN K SQL, HO K TOMYy
BpeMeHn komMepueckne CYBA yxe momnyaspuzoBaAu coOCTBEHHble MHTEp-
¢pevicbl M BHEAPUAYM UX B COTHM ThHICSTY NTOAB30BAaTEABCKMX MPUAOXKEHMI 1 NpU-
KAQAHbBIX TTaKeTOB. XOTs1 B HaCTosILLlee BpeMsl cTaHAapTHble APl 1 1Mpoko noa-
A€P>KMBAIOTCsl, BOABILLIMHCTBO MMPOU3BOAUTEAEN 6a3 AaHHBIX MPOAOAXAIOT Ipe-
AOCTaBASITb COOGCTBeHHble MHTepdelichl, obecrieunpaiolie 60Aee BBICOKYIO
MPOM3BOAUTEABHOCTD U 60Aee 60raTyio dyHKIIMOHAABHOCTb, TOGOYHBIM AEJCT-
BMEM KOTOPBIX SIBASIETCsI IIPUBSI3Ka K KOHKPETHO 6a3e AaHHBIX.

CemaHTHYecKMe OTAMYMSA. [TOCKOABKY HEKOTOpblEe SA€MEeHThl OIpeAeAeHbl
B CTaHAApTax Kak 3aBUCsLLME OT peaAnsally, MOXXeT BOSHUKHYTb CUTyalms],
KOTAa B pe3yAbTaTe BBIIIOAHEHMsI OAHOIO M TOrO Xe 3alpoca B ABYX OTBe-
YaOLMX CTAaHAAPTY peaAmsaumsax SQL 6yAyT noAayueHbl ABa pa3sAMYHBIX Ha-
6opa pesyabraToB. [IpyMepsl TakMX OTAMUYMI MOTYT ObITh HalA€HBI, HaIlpy-
Mep, B 06paboTke 3HaueHMit NULL, B pa3HbIX CTaTUCTUIECKUX (PYHKUMUAX U B
HEeCOBIIAAEHMM NIPOLIEAYP YAAA€HMsI TOBTOPSIIOLIMXCS CTPOK.

PenAukanus u 3epKarbHOe KONMPOBaHME AaHHBIX. MHOTMe NMpPOMBILIAEH-
Hble 6a3bl AQHHBIX COAEpXaT TabAMLIBI, KOTOpble AYOAUPYIOTCSI B ABYX MAM
6OABIIIEM KOAMYECTBe reorpadpuyecku pasHeCeHHbIX 6a3 AaHHBIX, YTOOBI
obecrieunThb BbICOKYIO CTENeHb AOCTYITHOCTY MAM BOCCTaHOBAEHMsI ITOCAE aBa-
PMi1, AASL paclIpeAeAeHMs1 Harpys3Kyu MAM CHMDKEHUs1 3aAepXKeK Ipu pabore
B CeTU. MeTOABI, MICTIOAB3yeMble AASl OTIDEAEACHMS] TaKMX CXeM perAMKalm
M ynpaBA€HMs MMM, Y KaXAO¥ 6a3bl AQHHBIX CBOM, U OT IOMBITOK CTaHAAPTU-
30BaTh MPOLIECCHl PENAMKALIMM TPUIIAOCH OTKa3aThCs.

Koap! omm6ox. Koabl, Bo3BpailiaeMble MHCTpYKLMsIMM SQL 1py BO3HMKHO-
BeHMM OLIMOOK, MOSIBUAUCH B cTaHAapTe SQL-92, Ho Bce nomyasipHble CYBA
K HaCTOsILLIeMy BpeMeHM AABHO MCIIOAB3YIOT CO6CTBEHHble KOAbI ombok. Aa-
Xe IpU UCMIOAb30BaHMM peXyMa CO CTAHAAPTHBIMM KOAAMM OIIMOOK pacium-
peHMsl B KOHKPETHBIX 6a3ax AaHHBIX MOT'YT reHepupoBaTh COOCTBEHHbBIE KOABI,
BBIXOASILLIME 32 PAMKM, OIIpeAeA€HHble CTAHAAPTOM.

CrpykTypa 6a3pl AaHHBIX. B cranaapTe SQL-89 onpeaeaen s3bik SQL, xoTo-
Pblii MCIIOAB3YeTCsl y>Ke IIOCA€ TOTO, Kak 6a3a AQHHBIX OTKPBITa M IOATOTOB-
AeHa K pabore. AeTaAu HauMeHOBaHMs1 6a3 AaHHBIX U YCTaHOBKM NEepBOHa-
YaAbHOTO MOAKAIOYEHMsI K TOMY BpEMeHU YXKe CUABHO OTAMYaAMuCch. CTaHAApPT
SQL-92 B HexoTOpOJt cTeneHM yHMPUUMPYET STOT NpOLiecC, HO He MOXeT
MIOAHOCTBIO CKPBITh A€TaAM peaAu3aluy.
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HecMoTpst Ha nepeuncaeHHble OTAMYMS, B Hauaae 1990-x rOAOB CTaAM MOSIBASITBCS (U
TMOMYASIPHBI IO Ce¥i AeHb) KOMMepUecKue MHCTPYMEHTHI AAsl paboThl ¢ 6a3aMM AaHHBIX,
peaAmsyollIMe NepeHOCUMOCTb MeXAY psaaoM pasanuHbix CYBA. Ha npaxTtuke takme
IIpOrpaMMBbl BCETAa BKAIOYAIOT CIIeLIaAbHbIE ApaiiBepa AAsl pabOTbl C OIIpEAEA€HHBIMU
CYBA. O1u ApaiiBepa reHepUpyIOT KOA B COOTBETCTBUM C ONPEAEAEHHBIM AMAAEKTOM
SQL, BBIMOAHSIIOT MPeobpa30BaHusl TUTIOB AAHHBIX, TPAHCASILIMIO KOAOB OLUMOOK U T.A.

SQLucetn

Pesxmit poct xoMmbloTepHbIX ceTeit B 1990-x roaax oxasaa 6GOAbLIOe BAMsIHME Ha
ynpaBAeHue 6azaMu AaHHbIX M npuaaa SQL Hosble Bo3mMoxxHocTu. [lo Mepe pacrpo-
CTpaHeHusl ceTeii, IPUAOXKEHUs], KOTOpble TPAAMLIMOHHO pabOTaAM Ha LeHTPaAbHOM
MMHU-KOMITBIOTEpE MAU M3JiH(peiiMe, NIepeBOAsTCS Ha cepBepbl M paboune CTaHLIMM
ABC. B takux cetsix SQL urpaeT BaXXHeiLIyI0 pOAb U CBsI3bIBa€T ITPUAOXKEHME, BHITIOA-
HslfoLlleecsl Ha paboueil CTaHUMM C IpadpM4ecKuM IIOAB30BaTEABCKUM MHTepdeiicoM,
n CYDBA, ynpaBAsIOLIYIO COBMECTHO MCIOAB3YeMBIMU AaHHBIMM Ha cepsepe. Poct no-
nyasipgocti VMHTepHeTta 1 Beb eme 6oablie ycuana samstane SQL B cdepe cereBbix
TexHoAoruit. C rosIBAEHNEM TpeXypoBHeBO#i apxuTekTypbl MIHTepHeTa s3bik SQL cTaa
CBSI3YIOLLMM 3BEHOM MeXAY NPUKAAAHONM AOTMKOI (paboTarolleil Ha CpeAHeM YpOBHe,
cepBepe NMPUAOXEHMI AU Beb-cepBepe) M 6a30ii AaHHBIX (TpeTuit ypoBeHb). B cae-
AYIOLIMX MOApa3AeAaxX Mbl [IOTOBOPMM O Pa3BUTUM apXUTEKTYp CETEBOTO yIpaBAEHMs
6azaMM AQHHBIX U O pOAM, KOTOpyI0 SQL urpaet B kaXA0¥ U3 HUX.

LleHTpaAM30BaHHAA apXHTEKTYpa

Ha puc. 3.2 usobpaxxeHa TpaAMLIMOHHAsI LIeHTpaAM30BaHHasl apxUTeKTypa 6a3 AaH-
HBIX, MCIOABb30BaBlIasicsi B DB2 u mnepBoHadaAbHbIX 6a3ax AaHHBIX AASl MUHU-
KOMIIBbIOTepOB, Takux Kak Oracle u Ingres. B stoit apxutextype u CYBA, u camu ¢pusu-
YyecKyue AaHHble pa3sMellaloTCsl Ha LIeHTPAAbHOM MUHU-KOMIIBIOTEpE MAM M3IHppeiime
BMecTe C TPUAOXKEHMEM, TPMHMMAOLLIMM BXOAHYIO MH(POPMALIMIO C TOAb30BaTEABCKOTO
TEpPMMHAAA M OTOOpaXkaloIMM Ha HeM Xe AaHHble. [IpuMxaaaHasi mporpamma
“obiraercss” ¢ CYBA c nomorsio SQL.
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Puc. 3.2. YnpaBneHue 6a3amu AaHHbIX B LLEHTPAaAM30BaHHOW apXUTEKTYpe

[TpeAnoAOXMM, YTO MOAB30BaTeAb BBOAMT 3allpOC, KOTOPbIii TpebyeT NocAeAOBa-
TEABHOT'O MPOCMOTpa 6a3bl AaHHBIX (HallpyMep, 3alpoC Ha BbIYMCAEHME CPEAHEro 3Ha-
YeHUsl CYMMbI CA€AOK TTO BceM 3aka3zaM). CYBA noaydvaer sToT 3ampoc, 1ipocMaTpyuBaeT
6a3y AaHHBIX, BbIOMpasl C AMCKa KaXXAYIO 3alyCh, BHIUMCASIET CpeAHee 3HaueHue U OTo-
6paxaeT pe3yAbTaT Ha s5kpaHe. [Ipuaoxenue u CYBA paboraioT Ha OAHOM KOMITbIOTeE-
pe, Tak 4YTO STOT TUI 3alPOCOB (KaK M BCceX MTpouye) BBITOAHSIETCs BecbMa 3 deKTUBHO.
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HeaocTaTky LleHTpaAM30BaHHOI apXMTEKTYpbl MPOSIBASIIOTCS MPYU MaclUTabuposa-
Hun. [TocKoABKY cucTeMa 06CAYXMBAaeT MHOTO Pa3AMYHbBIX [TOAb3OBATEAENM, KaXKADI U3
HMX OLIYyIIaeT CHYKeHMe ObICTPOAENCTBMS [0 Mepe YBEeAMUEHMs] Harpy3Ky Ha CUCTeMY.

Apxutexrypa ¢panAoBOro cepeepa

[TosiBA€HME TepCOHAABHBIX KOMIBIOTEPOB M AOKAAbHBIX BbIUMCAMTEABHBIX CETeM
NIPUBEAO K pa3paboTke apxXUTEKTYphl aiiiosozo cepsepa (puc. 3.3). [1pu Taxoi apxu-
TEKType IPUAOKEHME, BHIIIOAHAEMOE Ha IepCOHAABHOM KOMITBIOTEPE, MOXKET MIOAYUNTh
IpO3payHblil AOCTYN K (paiiAOBOMY cepBepy, Ha KOTOPOM XPaHSTCsI COBMECTHO MUCITOAB-
3yeMble daiiabl. Koraa npuaoxxenue, paboTarolliee Ha IepCOHaABHOM KOMIIBIOTEpeE, 3a-
IpallMBaeT AaHHble 3 TaKOro (paifra, ceTeBoe MMporpaMMHOe obecrieyeHye aBTOMATH-
YeCKM CUMTBHIBAeT TpebyeMblit GAOK AaHHBIX C cepBepa. ApxurekTypa ¢paifA0OBbIX CepBe-
poB noaaepxuBarach nepBbiMu CYBA AAsl NepCOHaAbHBIX KOMIBIOTEPOB, TAKMMU KaK
dBASE u no3aHee Microsoft Access, mpu 5TOM Ha KaXXAOM IIepCOHaABHOM KOMIIBIOTEpe
pabotana cBost kormss CYBA.

daiinosbiin
cepsep

= -Caeara 1 Ba3a aaHHbIX
| Cetesoe

{ nporpammHoe 4 a Y COBMECTHO
|_o6ecneyenue |

AMckoskie 3aNpochl
/ BBOAA-BbIB! -DI

<4— [Juckosble 6nokn

Puc. 3.3. YnpaBreHue 6a3amu AaHHbIX B apxuTeKType ¢pannoBoro cepsepa

[Tpy BBIMOAHEHMM TMHMYHBIX 3allPOCOB, KOTAAa TpebyeTcsl MOAYYEHUEe OAHOI MAM
HeOOABLLIOrO KOAMYECTBa CTPOK U3 6a3bl AQHHBIX, 3Ta apXUTEKTypa ObecrieYnBaeT BEAU-
KOAEMHYO NPOMU3BOAUTEABHOCTD, TIOCKOABKY B pacriopsbkeHmm Kaxaoit xormm CYBA
HaXOASITCsS1 Bce pecypChl IepCOHaABHOTO KoMIbioTepa. OAHaKO pacCMOTPMM 3aIpoc u3
IIpUBEAEHHOrO Bblillle npuMepa. [TockoAbKY 3arpoc TpebyeT IMOCA€AOBAaTEABHOrO Mpo-
cMoTtpa 6asbl AaHHBIX, CYBA NMOCTOSIHHO 3amnpaliumBaeT HOBblE 3aImMcy U3 6a3bl AQHHBIX,
KOTOpasl ¢pu3MYecku pacrnoroxeHa Ha cepsepe. B xkoHeuHoM cuere CYDBA 3ampocur
¥ IOAYUMT 1O ceTy éce 6A0kM paiira. OUeBMAHO, YTO NPYU BBIMOAHEHMM 3aIIPOCOB TaKO-
ro TUIIA 3Ta apXUTEKTypa CO3AAeT CAMILIKOM GOABILIYIO HATPY3Ky Ha CETb M YMeHbIIIaeT
NPOU3BOAUTEABHOCTD PAbOTHI.

ApxuTeKTtypa “KAMeHT/cepBep”

Ha puc. 3.4 nsobpaxxeHa ouepeAHasl CTaAMsl SBOAIOLIMM CETeBbIX 6a3 AaHHBIX — ap-
XUTeKTypa kJaueHm/cepeep. B 3TOi cxeMe INepcoHaAbHble KOMIIBIOTEPHl OObEAVHEHDI
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B AOKaAbHYIO C€Tb, B KOTOPOW MMeeTCs cepeep 643 OanHvlx, XpaHsILMi oblme 6asbl
AaHHbIX. @yHkumu CYBA pasaereHbl Ha ABe YacTy: IOAb30BaTEAbCKME ITPOrpaMMbl, Ta-
KMe KaK NMPUAOXeHUsI AAsl GOpMIPOBaHMs MHTEPAKTUBHBIX 3alIpOCOB, TeHepaTophl OT-
YeTOB U NMPUKAAAHBIE IPOTPaMMbl, BHIMOAHSIOTCSI HA KAMEHTCKOM KOMITBIOTEpe, a SIAPO
6a3bl AQHHBIX, KOTOpOE XpaHWUT AaHHbBIE U yIIpaBAsIeT UMK, paboTaeT Ha cepsepe. B stoii
apXMUTeKType, IONYASIPHOCTb KOTOPOJi CyLIeCTBEHHO BO3pocAa B TeueHue 1990-x roaos,
SQL cTaA cTaHAQPTHBIM SI3BIKOM, ODeCIIeYMBAIOLIMM B3aIMOAEICTBIE MEXAY TTOAB30Ba-
TEABCKMMU [TpOrpaMMaMy U SIAPOM 6a3bl AQHHBIX.

Cepsep 6a3 paHHbIX

| 1 CYBA,
/ 3anpocbl SIdL —>I o
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Puc. 3.4. YnpasneHue 6azamu AaHHbIX B apXUTEKTYpe “KAMEHT/cepeep”

AaBaiiTe ellle pa3 pacCMOTPUM NPUMEp C BbIUMCAEHMEM CPEeAHE! CTOMMOCTH 3aKasa.
[Tpu apxutexType “KAMeHT/cepBep” 3ampoc nepeAaeTcsl MO CeTU Ha cepsep 6a3 AaH-
HbIX B BuAe SQL-3anpoca. SIapo 6a3bl AaHHBIX Ha cepBepe obpabaThiBaeT 3arlpoC U NMpo-
cMaTpuBaeT 6a3y AaHHBIX, KOTOpas TaKXKe paclioAOXeHa Ha cepsepe. [Tocae Bbiumcae-
HMsl pe3yAbTaTa sIApO 6a3bl AQHHBIX TIOCBIAGET ero 06paTHO MO CETH KAMEHTCKOMY MpU-
AOXEHMIO, KOTOpOe OTObpaXkaeT ero Ha S5KpaHe NepCOHAaAbHOTO KOMITbIOTEpa.

ApxuteKktypa “KAMeHT/cepBep” CHMXXaeT CeTeBO/ TpadpyuK M pacHpeAeAseT Npo-
Lecc 3arpy3ku 6asbl AaHHbIX. DyHKIMM AAsT paboOThI C IOAB30BaTeAEM, TaKMe Kak obpa-
60TKa BBOAA U OTOOpakeHMe AAHHBIX, BHITOAHSIOTCA Ha MEPCOHAABHOM KOMIIbIOTEpE
noabsoBaTeAss. @yHKLMM AAsl pabOTBI C AaHHBIMM, TaKMe KaK AVMCKOBBIN BBOA-BbIBOA
" BbITIOAHEHME 3aIlpOCOB, BBIIOAHSIIOTCSI cepBepoM 6a3 AaHHbIX. Hamboaee BaxxHO ToO,
yro SQL obecrieynBaeT 4ETKO ONpeAeAeHHbII MHTepdeiic MeXAY KAMEHTCKOI U cep-
BepHoIt cucteMaMiy, 3¢ ¢eKTUBHO NepeaaBast 3alpoChl Ha AOCTYM K 6a3e AaHHBIX.

[TpeuMyllecTBa AQHHOJ apXMTEKTYPbl CA€AAAM ee Hauboaee MOMYASPHONM CXeMoii
npy pa3paboTke HOBbIX NpUAOXKeHMUit B cepeante 1990-x roaos. Bce Beayime CYBA —
Oracle, Informix, Sybase, SQL Server, DB2 u MHOr1e Apyrue — CTaAM NpeAAaraTb KAu-
eHT-cepBepHble BO3MOXHOCTM. MHOTMe KOMITaHMM HadyaAM BBITYCKAaTb CPEACTBa paspa-
60TKM npuAOXKeHUit “xkaneHT/cepsep”’. HekoTopble 13 Hux paspabaTblBaAuCh NTPOU3-
BOAMTEASIMU 6a3 AaHHbBIX, MHblE — CTOPOHHMMM ITPOM3BOAUTEASIMM.

Y apxuTeKTypbl “KAMEHT/cepBep”, KaK M y BCEX OCTaAbHbIX, €CTb CBOM HEAOCTATKM.
Hanboaee cepbesHblit U3 HUX — NpoOAeMa YIPaBAEHMs MTPUKAAAHBIM MPOrpaMMHBIM
obecrieyeHeM, paClIOAOKEHHBIM Ha ThICSIUAaX IEPCOHAABHBIX KOMITBIOTEPOB, a HE Ha OA-
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HOJ LIeHTpaAbHOM MaiyHe. O6HOBAEHME KaKOro-AMb0 MPUAOXKEHMST OAHOBPEMEHHO Ha
THICSTUE MIEPCOHAABHBIX KOMIIBIOTEPOB B KPYITHOJM KOMIIaHMM TpeboBaAO OT ero uHop-
MaLlMIOHHOTO MOApa3A€A€HMs] OTPOMHBIX YCUAMIL. Bce cTaHOBMAOCH ellle XyXKe, €CAU U3-
MEHEHMs1 B ITPUKAAAHOM MpOrpaMMe AOAXHBI 6bIAM OBITh CMHXPOHU3MPOBAHBI C U3MEHe-
HUSIMU B ApYTUX npuaoxeHusix uau B camoit CYBA. Kpome Toro, noap3oBaTeAM 4acTo
CaMOCTOSITEABHO MHCTaAAMPOBaAM BCIIOMOTaTEABHOE INpOrpaMMHOe obeclleyeHye M Ha-
CTpauBaAM yCTaHOBAEHHble ITPOrpaMMbl Ha CBOJ MaHep, UTO, 6e3YCAOBHO, B 3HAUUTEAD-
HOJ1 CTereHM YCAOXHSIAO 3apauy aAMMHUCTpupoBaHus. Komnanum paspabatbiBaau crie-
LIMaAbHblE CTpaTermy 60pbbbl ¢ 3TUMM MpOo6AEMaMM, HO Bce paBHO K KOHLY 1990-x roaos
BO3HMKAQ HEOOXOAMMOCTb I€pPeCMOTPETb KOHLIENLMM YIIPaBA€HMSI IPUAOKEHUIMU
“KAMeHT/cepBep” B G0ABLLIMX PaCpeA€A€HHBIX CHCTEMAX.

MHoroypoBHeBas apXuTeKTypa

C passutuem VIHTepHera 1 ocobeHHO Beb apxutexTypa ceTeBoro yrpasaeHus 6asa-
MM AaHHBIX TIOAY4MAa AaAbHeliiee passutue. [Tonauary WWW sBasiaack cpeaoit npo-
CMOTpa CTaTUYeCKUX AOKYMEHTOB 1 pa3BuBarach HeszaBucumo ot peiHka CYBA. Ho ko-
rAa Beb-6paysepbl MOAYUMAM LUIMPOKOE pacrnpocTpaHeHue, pa3paboTUMKM MPULIAN
K BBIBOAY, UTO 9TO OUeHb YAOOHBII cr1ocob obecreueHmst AOCTyIa K KOpIOpaTMBHBIM 6a-
3aM AaHHbIX. [IpeAIOAOXMM, K TPUMEpPY, YTO TOProBasi KOMIIAHMsI paclioAaraeT cobcT-
BEHHbIM Be6-CaiiTOM, HA KOTOPOM KAMEHTbl MOTYT HaiiTu MHGOpMAaLIMIO O TOBapax, Bbl-
IyCKaeMbIX KOMITaHMel1, BKAIOYAs TEKCTOBOe U rpaduyeckoe mx onucanme. Ecrecrsen-
HBIM CAEAYIOLIMM L1arom 6yAeT nmpeAOCTaBA€HMe KAMEHTaM AOCTyNa K MHdopMauun
0 HaAM4MM BbIGpaHHOTrO TOBapa Ha CKAaAe, pMUyYeM MOCPeACTBOM TOTro Xe MHTepdeiica
Be6-6paysepa. AAs 3TOro Tpebyercst CBs13aTh MOCA€AHMI C 6a30ii AaHHBIX, XpaHsLIel
TaKYIo (IIOCTOSIHHO MEHSIOLIYIOCs) MHOpMaLMIO.

Mertoab! cBsasbiBaHust Beb-ceppepoB M CYBA cTpeMUTEABHO pa3BUMBaAMCb B KOHLE
1990-x-Hauyaae 2000-x rOAOB, M B UTOT€ 3TO BHIAMUAOCH B TPEXYPOBHEBYIO CETEBYIO apXu-
TeKTypy, NokazaHHyIo Ha puc. 3.5. VIHTepdericoM noab3oBaTeAs! siBAsieTCsl Beb-6paysep,
paboTaroLIMit Ha epCOHAABHOM KOMIIBIOTEPE MAU HEKOTOPOM APYTOM “TOHKOM KAMEH-
Te”, HallpuMep TakoOM, Kak cMapTdoH. bpaysep BzammoaeiicTByeT c Beb-ceppepoM Ha
NPUKAAAHOM ypoBHe. EcAn rnoab3oBaTeAb 3anpalliMBaeT HeUTO 6OAbLLIEe, YeM MPOCTO CTa-
TUYeCKMe Beb-CTpaHMLIbI, Beb-cepBep MepeaApecyeT 3alpoc cepBepy MPUAOXKEHMH, POAb
KOTOPOTO 3aKAIOYAeTCs1 B IPUMEHEHNM OU3HEC-AOTMKM, HEOOXOAMMOI1 AAs 06paboTKM 3a-
npoca. 3a4yacTylo 3allpoC BKAIOYaeT obpallleHue K CTapoit cucTeMe, paboTarolleit Ha
MaiHpeiiMe, AM60 K KOpIIOpaTUBHOM 6a3e AaHHBIX. STO CEpBEPHbII YPOBEHb MOAEAM.

Kax u B cayuae apxutextypsl “kaneHT/cepep”, SQL sBAsIeTCs1 CTaHAAPTHBIM SI3bl-
KOM 6a3 AaHHBIX AAsl 0O6MeHa MHdOpMaLMelt MeXAYy cepBepoM IPUAOXKEHMI U cepBe-
pamu 6a3 AaHHbIX. Bce mporpaMMHble MPOAYKTHI TPMKAAAHOTO YPOBHS AAsl ObpalleHus
K 6a3aM AaHHbIX ocHateHbl APl Ha ocHoBe SQL. [TockOoAbKY GOABLIMHCTBO KOMMepye-
CKMX CepBepOB ITPUAOXKEHMIT UCITOAB3YeT cTaHAApT Java2 Enterprise Edition (J2EE), Be-
Aayummm API Arst AocTyna cepBepa NpuAoXeHMit K 6aze AaHHBIX sIBAsieTcs1 Java Database
Connectivity (JDBC).
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Puc. 3.5. YnpaBaeHne 6azamu paHHbIX B TpEXypOBHEBOW UHTEPHET-apXUTEKTYpe
Bausnue SQL

ByAyuM cTaHAQPTHBIM SI3bIKOM AOCTYIA K PeAsSLIMOHHBIM 6a3aM AaHHbIX, SQL okasbl-
BaeT 60ABILIOE BAMSIHME Ha BCe CETMEHThl KOMITbIOTEPHOTO phiHKa. SQL-6a3a AaHHbIX IBM
DB2 AoMMHMpYyeT B ObAaCTM YITpaBA€HMs! AQHHBIMM Ha MolHpeiimMax. basa AaHHBIX
Oracle KOHTPOAMpYET PBIHOK KOMITbIOTEPHBIX CHCTEM M CEepBepOB IOA YITpaBAEHMEM
UNIX. SQL Server ot Microsoft — seay1iast SQL-6a3a AaHHBIX AASI CepBEpPHBIX OIepaLy-
oHHbIX cucreM Windows aas paboumx rpyrnn M BeAOMCTBEHHbIX Mpuaoxenmit. MySQL
AOMMHUMPYET Ha pbIHKe 6a3 AaHHBIX C OTKPBITbIM KOAOM. SQL NpMHSAT B KauecTBe TEXHO-
AOTMM AAsl OllepaTMBHOI 06paboTky TpaHsakumii (online transaction processing, OLTP),
YTO MOAHOCTbIO onpoBepraeT MHeHMe 1980-x TOAOB O TOM, YTO peAsIIMOHHble 6a3bl AaH-
HbIX HMKOTAAQ He CTAHYT AOCTaTOYHO NPOM3BOAUTEAbHbI AASL TPMMEHEHNS B IPUAOXKEHMU-
sx obpaboTiy TpaH3akLMit. XpaHMAMIIIA AQHHBIX M TPUAOXKEHUs AAS U3BAEUYEHMs! MH-
¢opmanum Ha 6a3e SQL MCNIOAB3YIOTCSI AASL U3y UeHMsT TIOAB30BATEABCKOTO CITPOCA, C TEM
YTOO6BI ITPEAOCTABASITb MPOAYKTHl M YCAYTH, B 60AbBLLEI CTeleHy COOTBETCTBYIOLIME Tpe-
6oBaHusIM pbiHKa. B VIHTepHeTe 6a3bl AaHHBIX Ha ocHOBe SQL cAyXaT OCHOBOII AAsI 6oAee
NepCOHaAM3UPOBAHHBIX IIPOAYKTOB, CAYXK6 1 MHGOPMALIMOHHBIX CEPBICOB, YTO SIBASIETCS
KAIOYEBbIM NIPEMMYILLIECTBOM SA€KTPOHHOM KOMMepPLIMML.
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SQL 1 M3HH$penmbl

Xorst nepapxudeckast 6asza AaHHbx IMS oT IBM Bce elle npeaaaraeTcst AAsl M3¥iH-
¢dpeitmos IBM 1 paboTaeT co MHOTMMM BbICOKOITPOM3BOAUTEABHBIMU MTPUAOXKEHUIMMY,
BeAylleit 6a30it AaHHBIX AAsI MITHPEIMOB yXe 60Aee UeM ABa AeCSITUAETUSI SBASETCS
SQL-6a3a aanneix DB2. IBM npeaaaraeT peaansauyy DB2 AAsl pasHbIX apXUTeKTyp, HO
DB2 aast M3itHpeltMOB MOXHO paccMaTpuBaTh Kak “naaBbasy AAs Bceit sckaApbl” 6a3
AaHHbIX IBM. Arobble HOBble paspaboTku 6a3 AQHHBIX AAs1 M3JHPEIMOB UCTIOAB3YIOT
DB2, ykpenasisi AOMMHMPYIOLIYIO poAb SQL B 06AacTi 06pabOTKM AaHHBIX Ha MIJH-
dperimax.

SQL ¥ MHHH-KOMNbIOTEPDI

CermeHT pbiHKa peAsaunoHHbIX CYBA AAsl MMHM-KOMITBIOTEPOB HayaA pa3BUBAThCS
0AHMM 13 nepsbix. [lepsble npoayxTel komnanmit Oracle n Ingres mpeaHasHavaAuCh
AAs1 MuHN-KoMIbiIoTepoB VAX/VMS komnanuu Digital. C tex nop o6e CYBA 6pian me-
peHeceHbl Ha MHOXecTBO Apyrux niaatdopm. CYBA xomnanum Sybase, nossusiuasics
NO3AHEe U MpeAHa3HauaBLIAsICsl AAs ONepaTMBHO 06paboTKM TpaH3akuUmii, paboTara
Ha HECKOAbKMX NAaTdopMax, BKalovas VAX.

Kpome Toro, Ha npoTskeHun 1980-x TOAOB IOCTaBIIMKM MUHU-KOMITBIOTEPOB pas-
pabaTbiBaaM cobecTBeHHble peasumoHHble CYBA Ha ocHoBe SQL. Komnanus Digital na
kaxayio cucreMy VAX/VMS ycranasampara coberBennyio CYBA Rdb/VMS. Komna-
Hust Hewlett-Packard nocrasasiaa Allbase — CYGA, noaaepxusatomyio kaxk HPSQL
(amarexT SQL ot xomnanmm Hewlett-Packard), Tak u HepeAsiuMOHHBIIt MHTepdeiic.
Komnanusa Data General nomeHsiaa cBoM cTapble HepeAsIIMOHHbIe 6a3bl AaHHBIX Ha
CYBA DG/SQL. K ToMy e MHOTMe U3 IIOCTaBLUIMKOB MIHM-KOMIIBIOTEPOB NepernpoAa-
BaAM peasumoHHble CYBA He3aBuCHMMBbIX MOCTaBUIMKOB. Bce 3T0 moMorao s3piky SQL
YTBEPAUTHCs B Ka4eCTBe BaXKHO TEXHOAOTMM B CUCTEMaX CPEAHEro YPOBHSIL.

Co cpeannnl 1990-x roa0B SQL-NPOAYKTBI MOCTaBILMKOB MIHU-KOMIIBIOTEPOB, B OC-
HOBHOM, MCY€3AM, YCTYIIMB MECTO MYAbTMNAATGOPMEHHBIM pa3paboTkaM KOMIaHMIA
Oracle, Informix, Sybase n aAp. Oracle npuobpera Rdb xomnanun Digital; aApyrue npo-
AYKTbl TIOCTENIEHHO OKa3aAMChb 3abpolueHbl. OAHOBpEMEHHO C 9TUMM yTacAO U BAMsIHME
CrelMaAM3MpPOBAHHBIX ONEPALIMOHHBIX CUCTEM AAS MUHU-KOMIIBIOTEPOB — BCEX UX 3a-
MeHMAa ornepaumoHHas cuctema UNIX. Buepaminmuii pplHOK peAsIIMOHHBIX IIPOAYKTOB
AASl MUHU-KOMIIBIOTEPOB CTaA CETOAHSLIHMM PBIHKOM cepBepoB 6a3 AQHHBIX AAsI ITAAT-
¢opmbl UNIX.

SQL u UNIX

SQL 6blA OAHO3HAYHO MPU3HAH AYUIIMM pellleHneM B 06AaCTM yrnpaBA€HUs AAHHbI-
MM AASl KOMITBIOTEpHBbIX cucTeM Ha 6ase naatdopmsl UNIX. OnepaimoHHast cucreMa
UNIX, xoTopast usHadyaAbHO 6blAa pa3paboTaHa B Bell Laboratories, 8 1980-x roaax cra-
Aa CTPEMUTEABHO 3aBOEBbIBATh MOMYASPHOCTb KaK He3aBMCHMasl OT IPOM3BOAUTEAS
CTaHAApTHasl onepalMoHHas cuctema. OHa paboTaeT Ha pa3sHOOOpa3HBIX KOMIIbIOTEP-
HBIX CMCTeMax, HauMHas OT pabouMx CTaHLMI U 3aKaH4MBas Md3HQpeiiMaMu, 1 CTaAa
CTaHAAQPTHON OINepaLMOHHON CUCTEMON AAsI BHICOKOKa4eCTBEHHbIX CEpBEPHBIX CUCTEM,
BKAIOYasl cepBepbl 6a3 AaHHBIX.
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B navare 1980-x roaoB 6biaM AocTynHbl YeThipe 60Abie CYBA arst UNIX-cucrem.
Ase 13 Hux, mponssoactsa komnanmit Oracle u Ingres, 6p1a1 UNIX-BepcusiMu npoAyKTOB
Aast MuHM-KoMnbioTepoB koMmnanum DEC. Ase apyrue CYBA, Informix n Unify, 6biAn
co3aaHbl crietnasbHO AAst UNIX. BHayare HM OAHa M3 HMX He IpeAAaraAa IOAAEPXKY
SQL, Ho x 1985 roay Unify Beeaa 3Ty noaaepxky B cBolo CYBA, a Informix noaHocTbio
nepermcaaa cBoto CYBA, npearoxus Informix-SQL ¢ noanoit noaaepxxkoit SQL.

Ha ceroansinmit AeHb B AaHHOM cerMeHTe pbiHKa AnaupyeT CYBA Oracle, AocTyn-
Hasl AAs Bcex BeAylmx cepsepHblx naatgopm UNIX. Komnanus Informix 6b1ra npuo6-
pereHa IBM, xoTopasi MpoAOAXaeT MpeAAaraTb MPOAYKTbI AAsl CBOMX COOCTBEHHBIX
1 uyxunx UNIX-cucrem. Cepsepnl 6a3 AanHbIx Ha 6a3e UNIX (4 Bce B 60Ab1LIel1 cTenenn
Ha 6a3e Linux) sSIBASIIOTCSI BEAYLLIMM 3BEHOM B apXUTEKType “KAMeHT/cepBep” U B Tpex-
ypoBHeBoOlt apxuTeKkType VIHTepHeTa. TpeboBaHMs K MOBBILIEHUIO TPOU3BOAUTEABHO-
CTU PEASILIMOHHBIX 6a3 AAHHBIX SIBASIAICH OAHOV 13 OCHOBHBIX ABVXKYLLMX CUMA Ha MYTH
pasBuTus anmnapaTHoro obecriedenusi Arsa naargopmbl UNIX. Cioaa MOXHO OoTHecTH
NPUHATUE CUMMETPUUHOI MyAbTUITpOLIeccopHOCTM (Symmetric Multiprocessing, SMP)
B KayecTBe 6a30BOJ1 CepBEePHOIl apXUTEKTYpbl, pa3pabOTKy MHOTOSIA€PHBIX MUKPOIpPO-
LIecCOpOB (YTO MOXKHO paccMaTpusaThb Kak SMP Ha ypoBHe MUKpOCXeMbI), a TaK>Ke UC-
noasszoBanue RAID (Redundant Array of Independent Disk, n36biTo4HBIf MaccuB He-
AOpPOTMX AMCKOB), TEXHOAOT}M, ObecrieunBalollieli pe3Koe MoBblllleHe TPOU3BOAUTEAD-
HOCTU BBOA@-BbIBOAQ.

SQL u nepcoHaAbHble KOMNbIOTEPDI

C nosiBaenueM nepsbix Moaeaeit IBM PC 6a3bl AaHHBIX CTaAM MpuobpeTaTth Mony-
ASIPHOCTb Ha pblHKe IepcoHaAbHbIX KoMibioTepoB. CYBA dBASE xomnanum Ashton-
Tate 6plra MHCTaAAMpOBaHa 6oAee YeM Ha MMAAMOHE IMEPCOHAABHBIX KOMIIBIOTEPOB,
pabotasiuux noa ynpasaenuem MS DOS. Xots B 60abiinHcTBe CYBA AASI TepcoHaAb-
HBIX KOMIIBIOTEPOB AAHHble XpaHMAMCH B TabAn4dHOI dopme, 3t CYBA He obrararn
TIOAHOJ MOLUBIO PeASILIMOHHBIX 6a3 AaHHBIX U He noaaepxusaru SQL. INepsrie CYBA
AASl TIEpPCOHAABHBIX KOMITBIOTEPOB TPEACTaBASIAM CODOI COOTBETCTBYIOLIMM O6pa3soM
nepepaboraHHble Bepcuy u3BeCTHbIX CYBA AASI MUHM-KOMIIBIOTEPOB M C TPYAOM
“yMelllaAMCh” Ha NepCOHAAbHBIX KoMmmbioTepax. Hanpumep, cucrema Professional
Oracle aars IBM PC, anoHcuposaHHast B 1984 roay, TpeboBara AByx MerabaifToB mamsi-
TU — HaMHOT0 60AbIlIe TUITMYHBIX AASI TOro BpeMenn 640 K6aitr.

C nosiBaeHueM B arnpeae 1987 roaa onepatimonHoit cuctemsl OS/2, co3aaHHONM KOMIa-
HusiMu IBM n Microsoft, Hadaacst poct nonyasipHoctit SQL Ha nepcoHaABHBIX KOMITBIOTeE-
pax. Kpome cranaaprhoit Bepcuy OS/2, komnanms IBM Bbintyctuaa cobCTBEHHYIO paciim-
pennyio peaakumio OS/2 (OS/2 Extended Edition, OS/2 EE) co BcTpoeHHO# NOAAEPIKKON
SQL-6a3b1 AaHHBIX M KOMMyHMKaLmit. Caeaas SQL 4acTbio ONepaLIOHHOM CUCTEMBI, KOM-
nanust IBM TeM caMbIM BHOBb ITOATBEPAMAA CBOIO IIPUBEP>KEHHOCTD STOMY SI3BIKY.

[NTosieaerne OS/2 EE craro npobaemoit Arst komnanum Microsoft. [Tockoabky oHa
6blAa paspaboTuMkoMm craHAapTHoi OS/2 u mpoaaBara ee APYTMM IPOM3BOAUTEASIM
NIepCOHAABHBIX KOMIIBIOTEPOB, mnoTpeboBarach aabTepHatmBa OS/2 EE. OrseroM
Microsoft crara noxynka anuensun Ha CYBA komnanum Sybase, paspaboTaHHOI AAsI
VAX, u nepenoc stoit CYBA B cucremy OS/2. B siBape 1988 roaa Microsoft n Ashton-
Tate (B To BpeMs — Auaep pblHKa 6a3 AaHHBIX AASI IIEPCOHAABHBIX KOMITBIOTEPOB CO
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coeii dBASE) HeoX1AQHHO O6BSBUAM, YTO OHM GYAYT COBMECTHO MPOAaBaTh HOBYIO
CYBA, noayunsyio HasBauue SQL Server. Komnanust Microsoft cTaHeT nocraBasTh
SQL Server Bmecte ¢ OS/2 npon3BoAUTEASIM KOMITBIOTEPOB, a KomnaHust Ashton-Tate
3aiiMeTcst pacripocTpaHeHMeM SQL Server mo po3HMYHBIM KaHaAaM MOAb3OBaTeASM
NepcoOHaAbHBIX KOMIBIOTepoB. B ceHTs6pe 1989 roaa xommnanmsi Lotus Development
(erre OAMH YAeH GOABLION TPOWKM MPOU3BOAUTEAEN MPOrpaMMHOrO ObecrieueHust AAs
MepCOHAAbHBIX KOMITBIOTEPOB TOTO BpeMeHM) BHecAa CBOM BkaaA B SQL Server, caeaas
MHBECTMLIMIO B KOMMNaHuio Sybase. B ToM e roay xommnanus Ashton-Tate oTkaszarach
OT MCKAIOUMTEABHBIX NpaB Ha pacnpocTpaHeHue 3toit CYBA 1 npoaara CBOIO AOAIO
KomMnanuu Lotus.

Xots ycriex CYBA SQL Server aas OS/2 6b1A orpaHiMyeHHBbIM (KaK, K COXAAEHUIO,
¥ yCriex caMoii BecbMa HeIAOXOJi OrepallIOHHOM cucTeMbl), koMnauusi Microsoft B Tn-
MMYHOM AASl Hee CTMAE NPOAOAXKAaAa BKAaAbiBaTh AeHbr B 3Ty CYDGA 1 nepeHecaa ee
Ha naatdopMmy Windows NT. B Teuenne nekotoporo Bpemenn komnanum Microsoft
1 Sybase ocTaBaAMCh NapTHepaMu: NepBasi COCPEAOTOUYMAA CBOM YCUAMS Ha pbIHKe Iep-
coHaabHbIX KoMmbloTepoB, ABC um Windows NT, a Bropas— Ha pblHKe MMHU-
kommbioTepos u UNIX-cepsepos. Ho no mepe Toro kak Windows NT 1 UNIX craHoBu-
AMCb KOHKYpeHTaMI B KauecTBe MAaTPOpPM AAs cepBepoB 6a3 AAHHBIX, B3aMMOOTHOLLIe-
HUSI MeXAY KOMIIaHMSIMM HayaAM MEepeXOAUTb U3 O6AACTM COTPYAHMYECTBa B OOAACTb
KOHKYypeHUMN. B KOHIle KOHLIOB MYyTM KOMIIaHMii OKOHYAaTEAbBHO pa3olUIAMCh. Ternepb
OHM NpeAAaraloT COBEpLIEHHO pa3Hble NMPOAYKTBI, XOTsl HEeKOTOpble CxOAHble SQL-
pacumpenns (Harpumep, XxpaHMble IPOLIEAYPbI) BHIAAIOT B HUX ObLliee MPOILIAOe.

Ha ceroansmnmit aenb CYBA SQL Server siBasietcst Beayeit CYBA aAs cepsepos
noa ynpasaenuem Windows. Hosble Bepcum 31071 CYGA BBIXOAST KaXKAble ABa-TpM ro-
Ad, Ipy4eM ¢ 60ABLIMMI U3MEHEHNSIMU 1 AOTIOAHEHMSIMU B TaKMX 0bAacTsIX, Kak pabo-
ta ¢ XML, cnenimaabHble AaHHBIE, TOAHOTEKCTOBBIN MOMCK, XpPaHUAMIIIA M aHAAU3 AaH-
HbIX U BbICOKasl AOCTYIHOCTb. B To BpeMsi Kak Ha oueHb 60AbLINX cepBepax 6a3 AAHHBIX
aomuaupyoT UNIX u Oracle, 6aaroaapst SQL Server cepsepbl MOA ynpaBAaeHMEM
Windows cMOram 3aHsTh HUILY CCTEM CPEAHero YpOBHsI.

SQL n 06paborka Tpan3akuuk

B npouecce csoero passutust SQL 1 peasiiMoHHble 6a3bl AAHHBIX [TOYTH He MTpUMe-
HSIAMCb B TPUAOKEHMSIX, TpeAHa3HaYeHHBIX AAsI ONlepaTMBHONM 06paboTKM TpaH3aKLMii
(Online Transaction Processing, OLTP). ITockoAbKy B peAsiIIMOHHBIX 6a3ax AaHHBIX
YIIOp A€AaeTcsl Ha 3alpochl, Takue 6a3bl AaHHBIX TPaAMLIMOHHO MCIIOAB30BAaANCh B IIPU-
AOXEHMSIX, CAYXKALUMX AASl IOAAEPXKKM MPUHATHS PeLleHn, M B IPUAOXKEHMIX C Ma-
AbIM 06beMOM TpaH3aKLM, FAe€ UX HMU3KOe ObICTPOAENCTBME He ObIAO HEAOCTAaTKOM.
B obaacty onepaTuBHOI 06pabOTKM TpaH3aKILMii, KOrAa Tpe6oBaAOCh 06eCIeUYNUTh OA-
HOBPEMEHHBII1 AOCTYTI K AAaHHBIM COTHSIM TIOAB30BaTeA€l M BpeMsl OXKMAQHUS KaXKAOro
U3 HUX He AOAXKHO 6bIAO IpeBblIaTh AOAM CEKYHAbl, AOMMHMPOBaAa HepeAsLIMOHHAs
CYBA IMS (Information Management System, cuctema ynpasaenust uHdopMaLmeii)
Komnanuyu IBM.

B 1986 roay kommanust Sybase, HoBuuok Ha pbiHke CYGA, nMpeacTaBuAa peAsLIMOH-
Hyo CYBA, npeAHa3sHaueHHYIO CrIeLMaAbHO AAsl OTlepaTMBHOI 06paboTKM TpaH3aKLIMIL.
CYBA xomnanuu Sybase pabotara Ha MuHU-KoMMbloTepax VAX/VMS u pabounx cran-
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X Sun M obecrieynBara YpOBeHb ObICTPOAENCTBUs, HEOOXOAMMBI AAs 06paboTK
1 60ABLIMX 06beMOB TpaH3akLmil. Bekope Bcaea 3a sTum xomnanum Oracle Corporation
n Relational Technology 06bsiB1AN, UTO TaKXe BBITYCTAT Bepcuyu cBoux MpoAykTos Oracle
u Ingres Aas1 oneparusHoi 06paboTky Tpansaxkumii. Ha peiake UNIX-cucreM xoMnanms
Informix anoncuposaaa OLTP-sepcuto csoeit CYBA noa HassanueM Informix-Turbo.

B anpeae 1988 roaa xomnanms IBM npucoeamnmnaach K MOCTaBLUMKAM PEASILIMOHHBIX
CYBA aas OLTP, sbinyctus cucremy DB2 Version 2. TecTbl okasaAn, 4To Ha 60ABLINX
MaltHpelimMax 3Ta cucreMa Moraa obpabateiBaTh A0 250 TpaH3axumit B cekyHAy. Komna-
Hus1 IBM yTBepXaaaa, uTo Tenepb 6bicTpoaeiicrsue DB2 no3BoAsieT MCNOAB30BaTh ee BO
Bcex OLTP-nipuaoxeHnsix, kpome Hamboree TpebOBaTEABHBIX K OBICTPOAENCTBUIO, 1 TO-
OLIpsiAAa KAMEHTOB ycTaHaBAMBaTh ee BMecTo IMS. IMocae storo Tectsl OLTP craan cran-
AAQpTHBIM MApKETMHIOBbIM MHCTPYMEHTOM AAsl peAsitimoHHbiX CYBA, Bonpexy cepbe3HbIM
COMHEHMSIM B TOM, HACKOABKO OHM OTPaXkaloT ObICTPOAENCTBME peaAbHbIX IIPUAOKEHUIA.

Pa3BuTie peAsILIMOHHBIX TEXHOAOTMIT 1 MOsIBA€HME 60Aee MOLIHBIX KOMIBIOTEPOB MpU-
BeAM K TOMY, 4TO poab SQL B OLTP-ipuAokeHMsIx pe3Ko BO3pOCAa, Kak BO3POCAM 1 MOKa-
saTeau npoussoaureapHoct CYBA. Tenepp nocrasumkyu CYBA HayaAu nosuimonupo-
BaTb CBOM MIPOAYKTHI B 3aBUCMMOCTH OT NokasaTeaeit OLTP-npousBoauTeAbHOCTH, 1 Ha He-
CKOABKO A€T PBIHOK 6a3 AaHHbIX ITIOTPY3MACS B BOJHY TeCTOB ITpou3BoAMTeAbHOCTH. Hesa-
BucuMas opranmsaums Transaction Processing Council (TPC, coser mo cpeacTsam
06paboTKyM TpaH3aKLMit) orybAnKoBasa ceputo cobcrBerHbIx TectoB (TPC-A, TPC-B u TPC-
C), ueM TOABKO MOAOTPEAA MHTEPEC K AAHHOI 06AACTH CO CTOPOHBI NIOCTABLLIMKOB.

B Hauaae 2000-x roA0B peAsiLiMOHHBIe 6a3bl AaHHBIX Ha 6a3e SQL Ha UNIX-cepBepax
BBICOKOTO KaAacca IpeoAorean pybex 1000 Tpansakumii B cexyHAy. Cucrembl
“KaneHT/cepBep”, BKAUaolme peasumoHHble CYGA, craan NMpusHaHHOM apXuTek-
Typoit aasa peaamsaumu OLTP-npuaoxenmit. Takum obpasoM, paccMaTpuBaeMblit pa-
Hee KaK “HeNpUTOAHBIN AAsl OllepaTUBHOM 06paboTku TpaH3akumit”, s3pik SQL BbIpOC
AO ITPOMBILIIAEHHOTO CTaHAapTa B 0bAacTyu noctpoernst OLTP-npuaoxeHnmit.

SQL u 6a3bl AaHHBIX AAR paboumnx rpynn

CTpeMUTeAbHbIIT POCT MOIMYASIPHOCTY AOKAABHBIX CeTelt Ha 6a3e NepcOHAaAbHBIX KOM-
nbioTepoB B 1980-e—90-e roABI CO3AaA MPEATIOCHIAKM AASI PaclpOCTPaHEeHUs! HOBOJ apXy-
TEKTYpbl CUCTEM yIpaBAeHMs1 6a3aMyi AaHHBIX MacllTaba MoApa3sAeAeHNit, uaM “pabounx
rpynn”. IlepponayaabHo CYBA, npeaHasHaueHHble AASI STOTO CerMeHTa pblHKa, paboTa-
AM TIOA YIIpaBA€HMEM olepaliMoHHOI cucteMbl OS/2 xomnanmu IBM. Aaxxe CYBA SQL
Server, HblHe UrparolLiasl KAIOUEBYIO POAb B CTpaTermm komnanum Microsoft, cBsizaHHOI ¢
naargopmont Windows, B cBoe BpeMsi AebroTupoBaaa kak MpoAyKT aast OS/2. B cepeanne
90-x roaos dupma Novell Toxe 130 Bcex CMA CTapaAach CAeAaTh CBOIO CETEBYIO OIlepaly-
oHHyIo cucreMy NetWare npuBaexaTeAbHOI AaTPOPMOIt AAs cepBepoB 6a3 AaHHBIX pa-
6ounx rpymnn. Ha 3ape spbl AokaabHbIX ceTeit NetWare npoyHo yTBepAMAach B KauecTse
AOMMHUPYIOLLEJ ONlepaLMOHHOM cUCTeMbl AAs daiia/cepBepoB 1 cepepoB nedatu. O6b-
eanHuslmch ¢ Oracle n Apyrumu paspaborumkamu, Novell paccuntbiBara pacripocTpa-
HUTb CBOE AMAEPCTBO 1 Ha cepBepbl pabo4ux IpymiL

OaHako nosiBaeHune onepaumonHoi cucrembl Windows NT, crnieliaansupoBaHHO¥
Bepcyu Windows AAsl TpyMeHeHNsI Ha cepBepax, BbI3BaAO HacTOsILUMI nepeBopoT. Ecan
B KauecTBe daitr/cepBepa NetWare siBHO npeBocxoanaa NT no npousBoAUTEABHOCTH,
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To NT Meaa 60Aee HaAEXKHYIO M YHUBEPCAAbHYIO apXUTEKTYpPY, BO MHOTOM MOAOBHYIO
apXMUTEKType OMepaLlMOHHBIX CUCTEM AAS MMHU-KOMIIbIOTEpOB. Microsoft ycnerniHo mo-
suumonupoBara NT kak 60ree pUBAeKaTeABHYIO NAATGOPMY AAsl pabOThI PUAOXKeE-
HMI1 pabouux rpynmn (B KayecTBe cepBepa IMPUAOXKEHMI) 1 6a3 AaHHBIX pabouMx rpynIl.
SQL Server komnanun Microsoft mpoaaBaacs (a yacto npocro BcTpanBaacsy) ¢ NT B ka-
YeCTBe TECHO MHTErPUPOBAHHOM NMAATGOPMBI pa3paboTKy MPUAOXKEHUN AAsT paboumx
rpymmn. IloHayaay MHGOpMaLIMOHHBIE OTAEABI KOMITaHMI OTHECAMCH K STOJ [OKa elle
HOBOJ U HENpPOBEPEHHOM TEXHOAOTMM C GOABLLION OCTOPOXHOCTBIO, HO MTPEAAOXKEHME
6bIAO CAMLIKOM YK 3aMaHumBbIM: KoMbuHaumsa Windows NT u SQL Server nossoasiaa
Pa3sAMYHBIM MOAPa3sA€A€HMSIM pa3pabaThlBaTh COOCTBEHHblE HEOOABILME MPOEKThl, He
npuberast K MOMOLLIY LIEHTPAABHOIO MH(OPMALIMOHHOIO OTAeAa KoMnaHuu. [Tostomy
OHa He TOAbKO OblAa IPUHSITA, HO ¥ CTUMYAMPOBaAa MHTEHCUMBHBIN POCT BCETO CErMeHTa
PbIHKa 6a3 AQHHBIX AAsI pabouyX IpyIIIL.

Ceroans SQL cTaa ob1iienpu3HaHHbIM CTAaHAAPTOM B Ka4yecTBe s13blka paboThl ¢ 6azamMu
A@HHBIX AAsI pabounx rpyni. B aAorioanenne k Windows, nonyasipHoit naatpopMost arst
cepBepoB pabounx rpynn craa Linux. boabluas yacTb pbiHKa noaeaeHa Mexay Microsoft
SQL Server u Oracle, Ho B mocAeAHee BpeMst AOCTaTOUHO CMABHBIM (M A€ILLIEBbIM) KOHKY-
PEHTOM AAsI HMX HauMHaeT CTaHOBUTBCs 6asa AQHHBIX C OTKPBITHIM KOAOM MySQL. Eine
OAHMM YYaCTHMKOM TOHKM MOXKHO Ha3BaTb APYTYIO 6a3y AaHHBIX C OTKPBITHIM KOAOM —
Postgres, paspaboTannyio B Kaandopuuiickom yausepcutere B bepran.

SQL, xpaHMAMLLA AQHHDBIX U HHTEAAEKTYaAbHbIE pecypcbl NPeANPUATHA

Heckoabko AeT ycmamii mo BHeapeHuio texHorormn SQL B cdepy paspaborku
OLTP-npuAoxeHnit CAeAaAM CBOE A€AO, M PeASIUIMOHHbIe 6a3bl AAHHBIX CTAAU LI€HUTbCS
He TOABKO 3a YAOOCTBO BBITIOAHEHMs 3alIPOCOB M MIOAAEPXKKY MPUHATYS pelueHnit. Tec-
Thl IPOU3BOAMTEABHOCTH M OT4YasiHHOe conepHuuecTBo MexAy Beayummu CYBA nepe-
MECTUMAUCh B ODAACTb IPOCTBIX TpaH3aKLMil, TAKMX KaK AOOaBAEHME HOBBIX 3aKa30B
B 6a3y AQHHBIX MAM ONpeArereHMe baraHCa CYeTOB KAMeHTa. baaroaapst Mowm peAsiu-
OHHOJI MOA€AM Te Xe 6a3bl AAHHBIX, KOTOPbIe MCIIOAb3YIOTCSI AASI BBIIOAHEHMSI TeKYLLMX
AEAOBBIX OIepalnif, MOTYT CAYXUTb M AAsl @aHaAM3a PacTyLIMX O6bEMOB HakallAMBae-
MBIX AaHHBIX. Ha mpodeccroHaAbHBIX KOHdepeHLMsIX MeHeAXepoB MHPOPMALIMOHHBIX
CAY X6 ITPEANTPUSITUIL YaCTO MOXHO ObIAO YCABILIATb O TOM, YTO HAKOIIAEHHbIE A@AOBbIE
AaHHble (pa3yMeeTcsl, XpaHsILLMeECs] B PeAsIIMOHHbIX 6a3ax AaHHBIX) AOAXHBI paccMart-
PUBaTbCsSl KaK OAMH U3 LIEHHEMIIMX aKTMBOB NPEANPUSTHS U CAYXUTb MOBBILIEHUIO
3bdeKTUBHOCTY IPUHSATUS AEAOBbIX pellIeHNIA.

XOTs1 TeopeTMUecKkM peAsLIMOHHble 6a3bl AAHHBIX 6€3 TpyAa MOXHO MCIIOAb30BaThb
VI AASL OTIepaTMBHOM 06pabOTKM TpaH3aKLMii, M AAS TIOAAE€PKKM IIPUHATUS peLLeHu,
Ha MpaKTUKe BO3HMKAET psIA O4eHb BaXHbIx MpobaeM. Paboyas Harpyska OLTP-cuctem
COCTOMT M3 MHOXEeCTBa KOPOTKMX TpaH3aKLIMii, BBIMOAHSIEMBIX C GOABIIOI 4aCTOTO,
npuyeM BaXHbIM GaKTOPOM SIBASICTCS MaAoOe BpeMsl peakLMu cucteMbl. B mpoTtusono-
AOXHOCTb 5TOMY 3alpoOChl, CBsI3aHHble C MpPUHATHMEM pelueHwit (Hanpumep, “Kaxosa
CpeAHsIsl CTOMMOCTb 3aKa30B AAsl AAHHOro permoHa?” mam “HackOAbKO yBeAMUMACS
COBIT MPOAYKLIMM [0 CPABHEHMIO C aHAAOTMYHBIM MIEPUOAOM ITPOLIAOTO roaa?”’), MOryT
TpeboBaTh CKAHUPOBAHMS OTPOMHBIX TaOAMLL M BHITOAHSTBCS MMHYTaMM MAM AaXe Ya-
camu. Ecan 5KOHOMMCT-aHaAUTHUK [IOMBITAETCST BHIIOAHUTD MOAOOHBIN 3aIpoC BO BpeMs
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NMKa A€AOBBIX TPaH3aKLIMii, 9TO MOXET BbI3BaTb CEpbE3HOE CHIKEHME ITPOU3BOAUTEAD-
HOCTM BCei CHCTEMBI, YTO AAsl OTlepaTMBHOI 06pabOTKM TpaH3aKLMil MPOCTO HEAOMYC-
TiMo. Ellle 0AHY npobaeMy cocTaBAsIeT pasMellleHNe AQHHBIX, HEOOXOAMMBIX AASI TIOAY-
YeHMs1 OTBETOB Ha BONPOCHI U3 0OAACTM AEAOBOTO aHaAM3a: OHM MOTYT ObITh pacripeae-
AeHbl MeXAY MHOrMMM 6a3aMy AQHHBIX, IPUYEM, KaK MTPaBUAO, ellle U MOAAepXKMBae-
MbIMU pasHbiMU CYDBA 1 Ha pasHbIX KOMITBIOTEPHBIX NAaTdOpMax.

Heob6x0AMMOCTb B MOAHOLIEHHOM MCIIOAB30BaHMM MHQOPMaLMOHHOrO MOTeHLMaAa
NPEANIpUSITHSI, T.e. HAKOIIAEHHBIX MM AQHHBIX, a TaKXe IpaKTHYecKye NpoOAeMBl, CBsI3aH-
Hble ¢ npomsBoanTeabHOCTbIO OLTP-crcTeM, MOpOAMAM HOBOE TEXHOAOTMYECKOE pellle-
HMe, MIOAy4YMBLIee Ha3BaHMe “xpaHuauiie AaHHbIX” (data warehouses). Maeto xpannan-
Ia AAHHBIX MAAIOCTpUpYeT cxeMa Ha puc. 3.6. busHec-aaHHble m3BAekatoTcst n3 OLTP-
cUCTeM NpeANpusITUs], GOPMaTUPYIOTCs], POBEPSIFOTCS M TIOMELIAIOTCST B OTAGABHYIO 6a3y
AQHHBIX, IpeAHA3HAYEHHYIO UCKAIOUMTEABHO AAsI AEAOBOTO aHaAm3a (“xpanuaniue”). Ms-
BA€YeHre U ¢opMaTUpOBaHMEe AAHHBIX MOXKHO BBIIOAHSTH Ha MEPUOAMYECKOI OCHOBE
B [TAKETHOM peXMMe BO BpeMsl HauMeHbllIe] 3arpy3Ku cucTeMbl. B naeare u3 TpaH3akum-
OHHbIX 6a3 AaHHBIX U3BAEKAIOTCSI TOABKO HOBble M M3MEHEHHble AaHHBlEe, UYTO MO3BOASIET
COKPaTUTD Obl1lee KOAMUYECTBO AAHHBIX, OOpabaThiBaeMbIX BO BPEMsl €XKEeMECSIYHOM, exe-
HEAEABHOV MAM eXeAHEBHOI! orepaly O6HOBAEHMsT XpaHuAMILA. TakuM 06pa3oM, AAU-
TEABbHbIE 3aIpOChl, CBSI3AHHbIE C AGAOBBIM AHAAM30M, aAPECYIOTCSI TOABKO K XPaHMAMIILY
AQHHBIX U He TPEOYIOT y4aCTys CUCTEM OIlepaTUBHO 06pabOTKM TpaH3aKLIMIA.
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Gaaroaaps csoeit rubkoctu B obpaborke 3arpocos, peastmonHsle CYDA naeaabHO
MOAXOAMAM AAsSl OpraHM3allMM XPaHMAMIL AaHHbIX. [TOsIBMAMCD HOBble KOMMaHUM,
B3sBLIMECs] 32 pa3spaboTKy MpOrpaMMHBIX CPEACTB AAsl U3BAedeHMsT AaHHbIX n3 OLTP-
CUCTEM, UX Npeobpa3oBaHMsl, 3arpy3KyM B XPaHMAMILIE U MOCAEAYIOLLIETO BbIIOAHEHMsI
3anpocoB K xpauuauuly. He Tpatnan Bpemenn 3ps u npoussoaurean CYBA, ckoHLeH-
TpMUpOBaBLLMe CBOe BHMMaHMe Ha TMIIMYHBIX 3allpocax AeAOBOTO aHaAM3a. DTU 3arpo-
Cbl, KaK MPaBUAO, ObIBAIOT GOABLIMMM M CAOXKHBIMM, KaK, HallpMMep, aHaAM3 AECSATKOB
VIAU COTEH MUAAMOHOB OTACABHBIX OIlepaliMii ONIAAThl TOBapa AAS BBISIBA€HMsI Hauboaee
paclpoCcTpaHeHHbIX CXeM OIAAThl, M 4acTO CBsA3aHbl C 06pabOTKOIM XPOHOAOTMYECKUX
AaHHBIX — CKa)XeM, aHaAU3 eXeMeCsUHOTO M3MeHeHMs1 obbeMa MPoAaX AU AOAM KOM-
NaHMM B CBOeM cerMeHTe pbiHKa. KpoMe Toro, B Takux 3anpocax 4alie Bcero ¢purypu-
PYIOT CTaTUCTMYECKUE pe3yAbTaThl — CYMMapHbIit 06beM MPOAaX, CPEeAHsIsT CTOMMOCTD
3aKa30B, MPOLIEHT POCTa U T.I1., @ He OTAEAbHblE SAEMEHTbl AaHHBIX.

AAs yAoBAeTBOpeHMsI crieLMduiecKmux NOTpebHOCTElN MPUAOXKeHMI, paboTaoLmxX
C XpaHMAMIIAMU AAQHHBIX M 4YaCTO Ha3blBAEMBIX IPUAOXEHUSIMM AAs ONEPaTUBHOM
aHaAUTHYeCKOi 06paboTky AaHHbIX (Online Analytical Processing, OLAP), craau no-
ABASITbCs cnielmaausnpoBaHHble CYBA. VIx Mpon3BOAUMTEABHOCTb ONTMMU3MpPOBaHa
AASL BBITOAHEHMsI CAOXHBIX 3aIIpOCOB, CBSI3aHHBIX TOABKO C UTeHMeM AaHHbIX. OHu
MOAAEPXMBAIOT pacClIMpeHHblit Habop cTaTMCTM4YeCKUX DYHKLMI U MMEIOT BCTPOEH-
Hble CPeACTBa AASl APYTMX pacHpoCTpaHeHHbIX TUIIOB aHaAM3a AAHHBIX, Halpumep
XPOHOAOTMYecKoro. 3a cueT 3a6AaroBpeMeHHOrO BBIYMCAEHMSI CTaTUCTUYECKMX AAH-
HbIX 5T CYDA MOTyT CyLIeCTBeHHO YCKOPSITb OAYUYeHMe CPEAHUX U CYMMapHBIX Be-
AnumH. Cpean cnienmaansuposanHbix CYDA ecTh HEKOTOpOe KOAMYECTBO TaKMX, KO-
TOpble He MCHOAB3YIOT s13bIK SQL, HO 6OABIIMHCTBO MCIOAB3yeT UMEHHO ero, 6Aaaro-
Aapsl YeMy MOAY4YMA pacHpoCTpaHeHMe elle OAMH COINYTCTBYIOLLMI TEPMUH — peAsl-
LUMOHHAsl ONepaTuBHas aHaAMTH4Yeckass obpaborka aaHHbIXx (Relational Online
Analytical Processing, ROLAP).

DBOAIOLMS PIHKA XpaHUAUI AAHHBIX IIPUBEAA K TOMY, UTO HOBBIM BaXKHBIM cer-
MEHTOM PBIHKA CTaAU MHCTPYMEHTBI AAsI pabOThl C XpaHUAMILIAMY, YACTO IMEHYeMble
MHTEAAEKTYaAbHbIMM pecypcamu (business intelligence). Tpu BeAyllue KOMIaHUM B
3TOi 06AACTM AOCTMTAM HEMAaAOrO ycliexa Ha PbIHKe AO TOTO, KaK ObIAM KYITA€Hb
npomblliAeHHbIMM ruranTamn. Komnanms Business Objects 6b1ra npuobperena SAP,
BEAYLUMM IIPOM3BOAMTEAEM TPMAOXEHMIT ypoBHs mpeanpuartus. Komnanus
Hyperion aocraaack Oracle, a Cognos — IBM. Kak 1 Bo MHOTMX Apyrux cerMeHTax
pbiHKa, AocToMHcTBa SQL B KadecTBe CTaHAApTa CAEAAAM €ro BaXKHbIM (paKTOpoM
pasBUTHsI M ObecrieunAM 3aKpenaeHue Ha pblHKe SQL-XpaHMAMII AQHHBIX M aHAAM-
TUYECKOTrO MHCTPYMEeHTapusl.

SQL ¥ uHTEpHET-NPHAOXKEHHA

B xoHie 1990-x roAOB OCHOBHOU ABVMXYILLIel cuAoii pa3BuTus VMHTtepHera ctaa Beb.
[lepBoHauaabHO Beb6 MCnoAb30BaACs AAsl pacnpocTpaHenusi MHopMauuu B dopme
TeKcTa ¥ rpadMKy U MpPaKTUYECKM He MPUMEHSACST B 00AACTM YIPaBACHUsI AAHHBIMU.
OaHako B cpeante 1990-x roaoB 60AbLLIAsT YAaCTh COAEPXKMMOTO Ha KOPIIOpaTUBHbIX Beb-
caifTax 6plaa U3 KopriopaTuBHbIXx SQL-6a3 AaHHbIX. Hanpumep, Ha koMMepyeckoM Beb-
caiiTe CTpaHMLBI COAepXaT MHGPOPMALMIO O TOBapax, LieHaX, AOCTYIIHOCTM TOBapa Ha
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CKAaA€, CreLMaAbHBIX PEAAOXKEHMSX U T.IL., IpyUYeM OO6bIYHO TaKMe CTPAHMLbl CO3AA-
IOTCsl 10 3aIpoCy, Ha OCHOBEe AaHHBIX, BbI6paHHbIX U3 SQL-6a3bl AaHHbIX. [ToAaBAsTIOLIEE
6OABILIMHCTBO CTpaHUL] Ha CaiiTax ayKLIMOHOB MAM TYPUCTUUYECKUX areHTCTB TaKXe OC-
HoBaHO Ha uMHdopMaumum 3 SQL-6a3 AaHHBIX, TpeobpasoBaHHOi B dopmaT HTML-
crpanu. OcylecTBAsIeTCsI TOTOK MHGOpMaLu U B APYTOM HallpaBA€HMM, KOTAa BBe-
A€HHble TOAb30BaTeAeM AaHHble B (OpMbl Ha Beb-cTpaHMLax BHOCSTCA B SQL-6a3bl
AQHHBIX, SIBASIIOLLIMECS] YaCTbIO apXUTEKTYPbl Beb-caiiTa.

B Hadaae 2000-x roa0B TexHOAOrMM VIHTepHeTa CTaAM NPUMEHSTBCS AAsl COEAMHe-
HJS1 KOMIIBIOTEPHBIX TPMAOXKEHMUI APYT € APYroM. Takue apXUTeKTypbl paclipeAeAeH-
HBIX TPUAOXKEHUI MMOAYUMAM LLIMPOKOE paclipocTpaHeHMe MoA OOLIMM Ha3BaHUeEM seb-
cryx6 (web services). B cooTBeTCTBMM C AaBHMMM HEIMMCAHBIMU NPAaBMAAMM KOMIIbIO-
TEpHOI1 MHAYCTPUM, TIOSIBAEHME HOBOJ TEXHOAOTMM COIIPOBOXAAETCS MOSIBAEHMEM ABYX
Aarepeit ¢ pasAMYHbIMM CTAHAAPTaMM U A3bIKAMM AASI UX peaan3alnyn. B AaHHOM cay-
Yae 3TO Aarepb, Bosraabasiemblit Microsoft moa ¢paarom .NET Framework, u aarepp
cropoHHMKOB Java u J2EE-cepsepos npuaoxennit. Obe apXMTeKTypbl IPU3HAIOT KAIO-
4eByIo poAb XML, cTaHAapTa 0O6MeHa CTPYKTypUpPOBaHHBIMM AAHHBIMM Harloaobue Tex,
YTO HaXOASITCsI B SQL-6a3ax AaHHBIX.

B oTBeT Ha MOBOPOT K Beb-cayxk6aM Macca IMPOAYKTOB aHOHCMPOBaAa MOAAEPXKKY
XML B SQL-6a3ax AaHHbIX. PaspaboTumkm 6a3 AaHHBIX OODBSBUMAM O BBIITYCKE HOBBIX
IPOAYKTOB € NoaAepxkoit XML, Aoka3sblBasi, UTO MMEHHO B UX 6a3e AaHHBIX MA€AABHO
peaAM3oOBaHa BCTPOEHHasl BO3MOXXHOCTb 0ObMeHa AaHHbIMU B XML-dopmare yepes Vn-
TepHeT. Ha 3TO OTKAMKHYAMCH U3BECTHBIE TPOU3BOAUTEAM PEASLIMOHHBIX 6a3 AAQHHBIX,
AO0DaBAsISI B CBOM IPOAYKTBI BO3MOXKHOCTb BBOAA-BbiBOAA B dopmare XML u coorserct-
Bylolme Turnbl AaHHbIX. TecHast unrerpaums XML u SQL ocTaeTcst 06AacTbi0 aKTUBHBIX
MICCAEAOBaHUI BCeX OCHOBHBIX IPON3BOAUTEAEN 6a3 AQHHBIX.

[Toaxoa VIHTepHeTa K MaclITabuMpyeMOCTM TakXke OKa3blBaeT OOAbLIOe BAMSIHME Ha
nporpaMMHoe obecrieyeHne 6a3 AaHHbIX. MHOTMe SAeMeHThl porpaMMHOro obecrieye-
HMs1 B VIHTepHeTe UCIIOAB3YIOT FTOPM30HTaAbHOE MacllTabupoBaHMe, KOrAa pabodvast Ha-
rpy3Ka paclpeAeAsIeTCsl MeXAY AeCSITKaMM MAM COTHSIMM HeAOpOrux cepsepos. [Tonc-
KoBblit MexaHn3M Google MOXeT CAYXUTb OAHMM U3 HanboAee BbIAAIOLLIMXCS] IPUMEPOB
TaKOM apXMUTEKTYPbl, KOrAa AaXKe OAMH IPOCTO1 3alTpOC MOXET OBbITb paclipeAeAeH Me-
XAY A€CsITKaMU cepBepoB, a O6IIMiI 06beM MOoMCKa — AECSITKM ThICSIY cepBepoB B VH-
TepHeTe. VIMeeTcst Macca TPYAHOCTeN NPy NPUMEHEHUM TaKOTr0 MOAXOAQA K YITpaBAEHUIO
6a3aMy AaHHBIX, M B HaCTOsILLlee BpeMsl B 9TOJ 0DAACTM BEAYTCs! aKTUMBHBIE MICCAEAOBA-
TeAbCKMEe paboThl.

Pe3iome

B sT0it raaBe ommcaHo passutve SQL 1 ero poab B kaueCTBe CTAaHAAPTHOTO sI3bIKa
yIIpaBA€HUs peASIIMOHHBIMM 6a3aMi AQHHBIX.

e SQL 6b1A paspaboTaH HayUHBIMM COTPYAHMKaMy KoMnanum IBM, 1 nmoaaepxka
s13bIKa co cTopoHbl IBM s1BAsIeTCs1 rAaBHOIE cOCTaBASIIOLLEl ero ycrexa.
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CywiectsyiotT oduumasbHble ctaHAapThl SQL, yrBepxaenHble ANSI/ISO, ko-
TOpble CYLLECTBEHHO BLIPOCAU KaK IO CAOXKHOCTH, TaK U 110 KOAUYECTBY OXBa-
ThIBa€MbIX T€M CO BpeMeHM nepBoii Bepcun 1986 roaa.

Bornpexn HaAMuMIO CTAHAAPTOB, MMEETCs] MHOXXECTBO KOMMEPYeCKMX AMAAEK-
ToB SQL. H1 0AMH 13 HUX He COOTBETCTBYET B TOUHOCTU APYTOMY.

SQL craA cTaHAApPTHBIM SI3bIKOM YIpaBA€HMs1 6a3aMM AaHHBIX B LUMPOKOM
AMara3oHe KOMIIBIOTEPHBIX CMCTEM U MPUAOXKEHUI, BKAIOYasl M3HGpeNiMbl,
paboune craHLIMM, TEPCOHAABHBIE KOMITBIOTEpPBI, CUCTEMDI ONEpaTMBHON 06-
paboTKM TpaH3aKLIMI, CUCTEMbl “KAMEHT/cepBep”, XpaHMAMILA AAHHBIX U
NHrepner.



oo LJIABA
PensumnoHHble 6a3bl AaHHBbIX

YGA opraHusyeT u CTPyKTypUpYeT AaHHble TaKMM 06pa3oM, UTOObI MOAB30Ba-

TEAU U MPUKAAAHBIE MTPOrpaMMbl MOTAM MX COXpaHITb M BbIOMpaTbh U3 6a3bl

AaHHbIX. CTPyKTypbl AaHHBIX M CHOCOObl AOCTyIa K HUM, obecrieyMBaeMble
xoHKpeTHOI CYBA, Ha3blBatOTCs ee Modeavto danHbix. MOAEAb AAaHHBIX OITPeAEAsIeT Kak
“unamBuayarbHocTh” CYBA, Tak M Kpyr NpUAOXeHMI, AASI KOTOPBIX OHa MOAXOAMUT
HaMAYYLIMM 06pa3oM.

SQL npeacTaBAsieT co60ii s3bIK AAsI pabOThI C peASIUIMOHHBIMM 6a3aMM AQHHBIX M OC-
HOBaH Ha pensuoHHoll Mmodeau danvix. UTo 3TO Takoe? B xakoM Buae MHoOpMaLms
XPpaHUTCS B PEASLIMOHHOM 6a3e AaHHBIX? UeM peAsiLiMOHHble 6a3bl AAHHBIX OTANYAIOTCS
oT 6oAree paHHMX 6a3 AaHHBIX, TaKMX KaK Mepapxuyeckue u ceTesble? Kaxumm mnpe-
MIMYILIECTBAMM M HEAOCTAaTKaMM 06AAAAEeT peAsLIMOHHAsI MOAeAb? B AaHHOI raaBe onm-
CaHa peAsILIMOHHAas MOAEAb AAHHBIX, NIOAAep KMBaeMas s13bIKoM SQL, 1 npuBeaeHO ee
cpaBHeHMe c bOAee paHHMMM CTpaTerusMu opraHnsalny 6a3 AaHHBIX.

PaHHHe MOAEAH AAHHDIX

Koraa B 1970-80-x roaax cTaAM MOMyAsIpHbl 6a3bl AAHHBIX, MOSIBUAOCH MHOXECTBO
pa3sAMUYHBIX MOA€Aelt AaHHBIX. Kaxxaast U3 HUX MeAa CBOM NpeMMyllecTBa U HeAOCTaT-
KM, KOTOpble ChII'PAaAM KAIOUEBYIO POAb B Pa3sBUTUMM PEASILIMOHHON MOAEAU A@HHBIX,
NOsIBUBLIECS BO MHOrOM 6Aaroaapsi CrpeMA€HMIO YITPOCTUTb U YTIIOPSAOUUTb PaHHMe
MOA€AU AaHHBIX. UTO6bI MOHATb PoAb SQL 1 peAsiiMOHHBIX 6a3 AQHHBIX U OLIEHUTb UX
BKAaA B pasBute CYGA, caeayeT KpaTKO U3YUUTb PSIA MOAEA€El AaHHBIX, PEALLIeCTBO-
BaBILLMX MOsIBAeHMI0 SQL.

CucteMbl ynpaBaeHUA PaHAaMK

Ao nosisaennst CYGA Bce AaHHbBle, KOTOpble COAEPKAaAUCh B KOMIBIOTEPHOI CUCTEMe
MOCTOSIIIHO, XpaHUAMCH B BUAE OTAEAbHBIX (paitroB. Cucmema ynpasienus gaiaamu, Ko-
TOpasl OBbIYHO SBASAACh HAaCTbIO ONEpaLIOHHONM CUCTeMbl, CAeAMAA 3a MMeHaMu daii-
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AOB U ux pasMelleHneM. CucteMbl yripaBAeHus $paitaaMy LIMPOKO UCIIOAB3YIOTCS U ce-
TOAHSI — BEPOSITHO, Bbl 3HAKOMBI CO CTPYKTYpOUt Nanok u ¢aifAoB, NMpeAOCTaBAIEMON
daitaoBbIMM cUCTEMaMM onepalyoHHbIX cucteM Microsoft Windows mamn Macintosh
xomnanuu Apple. AHarormuHble daiiroBble cucteMbl ucnoabsyoress u B UNIX-
cepBepax U BCeX KOMME@PUYECKMX BBIYMCAUTEABHBIX CHCTEMAX.

B cucremax ynpasaeHns1 ¢aitaaMu MOAEAM A@HHBIX, KaK MPaBUAO, OTCYTCTBYIOT; STU
CUCTEMbl HUYETO He 3HAIOT O BHYTPEHHEM COAEpXMMOM ¢aitroB. B Aydiliem caydae dpait-
AOBasi CUCTeMa IIoAAepXMBaeT MHdopMaLMio o “Turie daiira” HapsIAY C ero MMeHeM, I1o-
3BOASISI OTAMYMTD AOKYMEHT TEKCTOBOTO peAakTopa OT daiira, COAepXKalllero AaHHbIe O
HauMCAEHHOM 3apIiAaTe. 3HaHMe O COAEPXMMOM ¢aiira — KaKye AaHHblE B HEM XPaHsITCs
M KaK OHJM OpraHM30BaHbl — YA€A NPUKAAAHBIX [TPOrpaMM, UCIIOAB3YIOLLMX STOT daiia,
Kak MoKa3aHo Ha puc. 4.1. B 5TOM NpuAOXXeHMM HauMCAEHUsI 3apIAaThl KaXaasl U3 po-
rpaMM Ha s3bike nporpammuposanmst COBOL, paboraroiast ¢ OCHOBHbIM ¢alfAOM C UH-
dopMatmeit 0 COTpyAHMKaX, COAepXUT onucarue gaiina (file description, FD), B koTopoM
yKa3aHa cxeMa pa3MellleHMsl AaHHbIX B daiire. EcAn cTpykTypa AaHHBIX U3MEHsIETCs —
HaIrpyuMep, Npy pelleHnN XPaHUTb HEKOTOPYIO AOTIOAHUTEABHYIO MHGPOPMALIMIO O KaX-
AOM COTPYAHMKE — AOAXHBI ObITh COOTBETCTBYIOLMM 0Opa3oM MOAMULMPOBAHBI BCe
nporpaMMsl, paboramolme ¢ AaHHbIM ¢aitAoM. ITO He CAMILKOM 6OAblLlas npobaeMa
B cAy4ae daiira C AOKYMEHTOM TEKCTOBOTO PEAAKTOpA MAM SAEKTPOHHBIX TabAMLI, KOTO-
pble 06bIYHO ObpabaThiBalOTCsl OAHON Nporpammoit. Ho npu xopriopatuBHON paborte
C AaHHBIMM daiiAbl 3a4aCTYIO COBMECTHO UCIIOAB3YIOTCSI AGCATKAMM, a TO M COTHSIMM ITPO-
rpamMM (cM. puc. 4.1). T1pu yBeandenumn koandectsa ¢aitAoB U NporpaMM OTAEAY obpa-
6OTKM AaHHBIX IIPUAETCSI TPATUTh GOABILIE YCHAMIT Ha MOAAEpXKaHMe paboTOCIIOCOOHOCTH
CTapblX IPOrpaMM, YeM Ha pa3paboTKy HOBBIX.

[TpobaeMbl COMpPOBOXAEHMSI GOABILMX CUCTEM, OCHOBaHHBIX Ha dpaiirax, MpUBEAU
B KoHIIe 1960-x roaos k nosiBaeHuio CYBA. B ochoBe CYBA Aexaaa mpocrasi uaest: U3b-
SITb U3 OTAEABHBIX IPOrpaMM ONpeAeAeHMe CTPYKTYPbl COAEPXXUMOTo daiira ¥ XpaHUTb
3TO ONpeAeAeHMe BMeCTe C AaHHbIMU, B 6a3e AaHHbIX. Vcroab3ys MHdopMaLmio, xpa-
Hsykocst B 6ase AaHHbIX, CYBA MoXeT urparth CylIeCcTBEHHO 60Aee aKTMBHYIO POAb
KakK B YIpaBA€HMM AAHHBIMM, TaK M B M3MEHEHUsX CTPYKTYpbl AaHHbIX. Kpome Toro,
CYDBA npeAcTaBAsIOT cO60Ji paCIIMpeHNs] CUCTEM yripaBAeHMs paiiaaMy, a He UX 3aMe-
Hy. CYBA MCnoAb3yIoT cucTeMbl ynpaBaenusi daiiramm (O6bIYHO BXOASILLIMMM B COCTaB
OIlepalLlMOHHBIX CUCTEM) AASI XpaHEHMsI CTPYKTYp 6a3 AaHHBIX. 3aTeM MOAb30BaTeAb ba-
3bl AaHHBIX obpainaercst kK CYBA, koTopast paboTaer ¢ AeTarsaMu pu3nyeckoro xpaHe-
Hus1 uHdOpMaLMmn. DTO TOT ypoBeHb abCTpaKLIMM, KOTOPbIN obecrieunBaeT HpuU3NUeCKyo
He3aBMCUMOCTb AAQHHbIX.
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Puc. 4.1. MpunoxeHue AsAA HAUUCAEHUA 3apnAaThbl, UCMOAb-
3ylowee cucteMy ynpaBnaeHua pannamu

Wepapxuyeckue 6a3bl AQHHbIX

OaHoit u3 Hanboaee BaxHbIX cdep npumeHenus: neppbix CYBA 6b1A0 MAaHMpOBa-
HMe ITPOM3BOACTBA AASl KOMITAaHMIA, 3aHMMAIOILIMXCSI BBIITYCKOM NMpoaykumu. Hanpumep,
€CAM aBTOMOOMAbHAsl KOMMaHMsl xoTera BbmycTuTh 10000 MalMH OAHON MOAeAM
1 5000 MalIMH ApYroit MOAeAHM, eif HeOOXOAMMO 6bIAO 3HATh, CKOABKO A€TaAelf CAeAyeT
3aKa3aTb Y CBOMX IOCTABLIMKOB. YTOObI OTBETUTb Ha STOT BOIIPOC, HEOOXOAMMO BBISIC-
HUTb, U3 KAKMUX YaCTeil COCTOMT U3AEANE, 3aTEM ONPEAEAUTDb, U3 KaKUX Ae€TaA€el COCTOSIT
STM 4YacTy, u T.A. Hanpumep, mMalmHa cocTouT 3 ABUTaTeAsl, KOpIyca ¥ XOAOBOJ vac-
TU; ABUTaTeAb COCTOMT U3 KAANlaHOB, LIMAMHAPOB, CBevelt U T.A. AAst 06pabOTKM TaKUX
CIMCKOB YacTeil MA€aAbHO MTOAXOASIT KOMIIBIOTEPHI.

CrMcoxk coCTaBHBIX 4YacTell M3A€AMs! IO CBO€l MPUPOAE SIBASIETCS] MepapXUyuecKom
CTPYKTYpOit. AAsl XpaHeHMs] AQHHBIX, MMEIOILMX TaKyI0 CTPYKTYpY, 6blaa paspaboTaHa
uepapxu4eckas MOAeAb AAHHBIX, KOTOPYIO MAAIOCTpUpYeT puc. 4.2. B 3TOi MOAeAM Kax-
Aast 3anucb 6a3bl AAHHBIX [TPEACTaBASIAA KOHKPETHYIO AeTaAb. MeXAy 3anmcsmMu cylie-
CTBOBaAM OTHOILEHUS npedok-nomoMoK, CBI3bIBAIOLLIME KaXXAYIO YaCTb C A€TAASIMU, BXO-
ASILIMMU B Hee.

[Tpu aAoctyne x mHdopMaLm, corepXKalleiicst B 6ase AaHHBIX, TpOrpaMMa MOTAa
BBIIIOAHUTD CAEAYIOLIME 3aAaUM:

® HaliTV KOHKPETHYIO A€TaAb (TaKylo, KaK AeBasi ABepb) 10 ee HOMepY;
e 1nepeiiTy “BHM3" K IepBOMY NTOTOMKY (py4Ka ABepn);
e rmepeiiTi “BBepX” K MPeAKy (Ky30B);

¢ nepeiiTi “B CTOPOHY” K APYrOMY MOTOMKY (NpaBasi ABepb).
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Puc. 4.2. Uepapxuueckan 6a3a AaHHbIX, coaepXaluan UHGOPMaLMIO O COCTaBHbIX YaCTAX

Taxum obpazoM, AAst uTeHMs1 MHPOpPMaLIMM U3 MepapX1UecKoii 6asbl AaHHBIX Tpebo-
BaAaChb BO3MOJXKHOCTb IepeMelleHMs TI0 3allMCSM, 3a OAMH Ilar MepexoAsl Ha OAHY 3a-
IMCh BBEPX, BHU3 AU B CTOPOHY.

OaHolt n3 Hauboree mnonyaspHbix uepapxmdeckux CYBA 6biaa  Information
Management System (IMS) xomnanmm IBM, nossuswasica B 1968 roay. Huxe nepe-
uycaeHbl npenmyiectsa IMS 1 peaAn3oBaHHOI B Hell MepapXMUeCKO MOAEAM.

o IlIpocras crpykrypa. Opranusaumio 6a3bl AaHHbIX IMS Aerxo mnoHsTe. Ve-
papxust 6a3bl AQHHBIX HallOMMHAeT CTPYKTYpPY KOMITaHMM MAU reHeaAorude-
CKO€ AepeBo.

¢ MHcnoar3oBanme oTHomeHMi1 “npeaok-notoMok”. CYGA IMS nosBoasira
A€TKO MPEeACTaBASITh OTHOLIEHMs1 “IIPEAOK-TIOTOMOK”, Takme Kak “A sSBAseTCs
yactbio B” nan “A npunaarexut B”.

o IIpoussoanteapHocTs. B CYBA IMS oTHoleHust “npeaok-notroMox” peaau-
30BaHbl B BUAE (PU3MUECKUX YKa3aTeAel M3 OAHOI 3aIMCK Ha APYTYIO, BCACA-
CTBMe 4ero nepemelleHye 1o 6ase AaHHbIX BbIIOAHSIETCS OUeHb OBICTPO.

CYBA IMS Bce emie ocraetcst oAHO 13 pacnipoctpaHeHHbIXx CYBA AAst M3itHpeit-
Mo koMnaHum IBM. Obaaaaroinasi o4eHb BBICOKON NMPOU3BOAUTEABHOCTBIO, OHa MAe-
aAbHO MOAXOAMT AASI IIPUAOXEHMIA, CBSI3aHHBIX C 06pabOTKOM 6OABLIOrO 4McAa TpaH-
3aKLMi, TAKMX KaK TpaH3aKUMM C KPEAUTHBIMM KapTOUYKaMM MAU pe3epBUpOBaHMe
aBMabuaeToB. XOTsI 3a TIOCAEAHME NTapy ACSITUAETUI ITPOU3BOAUTEABHOCTb PEASILIMOH-
HbIX 6a3 AaHHBIX BO3POCAA CTOAb CYLIECTBEHHO, YTO OMMCAHHOe INpeumyiuectso IMS
CTaAO He CTOAb BaXXHbIM, GOABLIOE KOAMYECTBO KOPIIOPATUBHBIX AAHHBIX, XPaHSLLMXCST
B 6asax AaHHBIX IMS, M MHOXeCTBO cTapblXx NPUAOXKEHMII, pabOTaIOILIMX C STUMM AaH-
HbIMU, rapaHTUpyIoT, uto CYBA IMS 6yaeT MCIIOAb30BaThCsl €11e MHOTO AeT.
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CeTteBble 6a3bl AAHHbIX

Ecan cTpykTypa AaHHBIX OKa3blBaAach CAOXKHee, 4eM OObIYHas1 MepapXxusi, IPOCTOTa
OopraHM3aliuM MepapxuuecKoit 6asbl AaHHBIX CTAaHOBMAACh ee HeAocTaTKoM. Hanpumep,
B 6a3e AaHHBIX AASI XpaHEeHMsI 3aKa30B OAMH 3aKa3 MOXXeT YYaCTBOBATb B TPeX PasiutHblX
OTHOLIEHMSIX “MPeAOK-TIOTOMOK”, CBA3bIBAIOILIMX 3aKa3 C MIOKYIaTeAeM, pa3MeCTUBILNM
€ro, MpOAABLIOM, IPMHSBLLNM €T0, U C 3aKa3aHHBIM TOBApPOM, YTO ITPOMAAIOCTPUPOBaAHO
Ha puc. 4.3. Takue cTpyKTypbl AaHHBIX HE COOTBETCTBOBaAM CTporoit uepapxum IMS.
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Puc. 4.3. MHOXeCTBEHHbIE OTHOLLIEHUSA “NPEAOK-NOTOMOK”

B cBs13M € 3TUM AAsI TaKMX TPUAOXKEHMI, Kak 06paboTKa 3aKa3oB, 6blaa paspaboTaHa
HOBasl, cemeeas, MOAeAb AaHHbIX. OHa paclMpuAa MepapxudecKylo MOAEAb, MTO3BOASS
OAHOJI1 3alMCU y4acTBOBaThb B HECKOABKMX OTHOLIEHMSIX “IpeAOK-TIOTOMOK”, MMeHye-
MbIXx MHOXecmeamu (set) (puc. 4.4). B 1971 roay Ha koHdepeHLIMHM 10 s3bIKaM 06paboTKM
AaHHbIx (Conference on Data Systems Languages, CODASYL) 6b1A ony6ankoBaH odu-
LIMAABHBII CTAaHAAPT CeTeBbix 6a3 AAHHBIX, KOTOpPbIN M3BecTeH Kak Moaeab CODASYL.
Komnanus IBM He cTara paspabaTbiBaTh cobcrBeHHyo ceTeByio CYBA, Ho B 1970-x ro-
Aax He3aBUCHMMble IPOM3BOAUTEAN ITPOrPaMMHOrO obecreyeHns! peaAu3oBaAM CETEBYIO
MoAeAb B Takux npoaykrax, kak IDMS xomnanun Cullinet, Total komnanum Cincom
u CYBA Adabas, xoTopble npuobpean 6oabliryio nonyasipocth. Oanaxo IBM ycosep-
mreHcTBoBaAa IMS, obecrieuns nyTh 06X0Aa NMpaBMAA €AMHCTBEHHOTO NPEAKA B KAACCH-
YeCcKMX Mepapxmyeckux CTPYKTypax, B KOTOPOM AONIOAHUTeAbHble IIPEAKM paccMaTpu-
BalOTCs1 KaK Aoruyeckyue. Ta MOAEAb AAHHBIX, CTaBLIasl M3BECTHOM KaK paclUMpeHHast
nepapxmuueckasl MOAeAb, cAerara 6asy AaHHbix IMS konkypentom ceteBbix CYBA.

C ToukM 3peHMst MPOrpaMMICTa, AOCTYII K ceTeBOl H6a3e AAHHBIX 6blA OUEHb ITOXOX
Ha AOCTYyI K Mepapxmudeckoii 6ase AaHHbIX. [IpyMkAaaHas nmporpamma MOrAa CAeAaThb
CAeayiolLI€e:

®  HaliTu ONPeAeAEHHYIO 3alliCh IIPEAKa 110 KAIOYY (TaKOMY, KaK HOMep KAUEHTa);

e IepeiiTU K NMepBOMY NOTOMKY B ONPEAEAEHHOM MHOXecCTBe (MepBblil 3aKas,
pasMeLlEeHHbII KAMEHTOM);
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Puc. 4.4. Cetean (CODASYL) 6a3a paHHbIX prn paboTbl ¢ 3aka3amu

L4 nepem'u OT OAHOrO NnOTOMKa K ApyromMy B OITPEA€A€HHOM MHOXeCTBe I10 Io-
PU30OHTaAU (CAeAYIOIJ_[I/Iﬁ 3aKa3, CAEAAHHBIN STUM Xe KAI/IQHTOM),‘

e TIepeiiTH BBEpX OT NOTOMKA K €ro MpeAKy B APyTOM MHOJXXeCTBe (CAy>Kallmii,
MPpUHSIBLUMIA 3aKas3).

U onsTh NporpaMMIUCTy MPUXOAMAOCH MCKaTh MHGOPMALIMIO B 6a3e AaHHBIX, [TOCAe-
AOBAaTEABHO Iepebupast 3alMCH, HO yKasblBasl IPM STOM He TOABKO HallpaBA€HME, HO
1 TpebyeMoe OTHOILIeHKe.

Ceresble 6a3bl AQHHBIX 06AAAAAY PSIAOM MTPENMYIIIECTB.

e TI'mbkocTh. MHOXECTBEHHbIE OTHOLLEHMST “MPEAOK-IOTOMOK” TTO3BOASIAU Ce-
TeBOV 6a3e AaHHBIX XpaHUTb MHGOPMALIMIO, CTPYKTypa KOTOPOI1 He YKAAAbI-
BaAach B POCTYIO MepPAPXUIO.

e CranpapTusauus. [Tossaenne cranaapra CODASYL yBeAnmunao nomnyasp-
HOCTb CETEBOJM MOAEAM, YIpoLlasl IporpaMMucTaM repexoa ot oaHoit CYBA
K Apyrom.

e IIpomssoamteAapHOCTB. OTHOLIEHUST “IIPEAOK-TIOTOMOK” ObIAU TPEACTaBAEe-
HBl yKaszaTeAsMM Ha ¢pusMueckye 3ammcy, YTO 0b6ecreunBaAO BbICOKYIO CKO-
POCTB IepeMelLleHus1 1o 6a3e AaHHBIX.

KoHeuHo, y ceTeBbIx 6a3 AaHHBIX MMeAUCH HeaocTaTku. [Toa06HO cBOMM Mepapxuye-
CKMM IIpEeAKaM, ceTeBble 6a3bl AaHHBIX ObIAM OuyeHb “>xecTkumu”’. Habopbl oTHOIEHMI
M CTPYKTYpa 3anmceil AOAXHBI 6b1AM ObITh 3aAaHbl HanlepeA. VI3MeHeHNne cTpYKTYphl 6a-
3bl AAHHBIX OOBIYHO O3Ha4aAO [MOAHYIO [IEPECTPOIIKY MTOCACAHEIA.

U nepapxudeckasl, u ceTeBas 6a3a AaHHbIX 6bIAM MHCTPYMEHTaMM NPOrPAMMUCTOB.
YTO6bI MOAYUMTD OTBET Ha BOIIPOC KAKOll moeéap Haufojee 4acmo 3aKasvleaem KOMNAHUS
X? uAM ckoavko ecezo 3axasamo edunuy moeapa Y?, NpOrpaMMMUCTY NPUXOAMAOCDH M-
caTh MPOrpaMMy AAsl HaBUTaLlMM 1O 6a3e AaHHBIX, BBIOOPKM HY>KHBIX 3aIlMCeii U MOA-
cueTa pesyAbTaTa. PeaAnsanms NoAb30BaTeABCKMX 3aIIPOCOB YacTO 3aTsrUBaAach Ha He-
A€AU M MecsLbl, U K MOMEHTY MOsIBA€HMsI IPOrpaMMBbl BO3BpalllaeMasl elo MHGopMaLums
4acTo OKa3blBaAach 6eCrioAe3HOIN.
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HeaocraTku nepapxmyeckoii M CeTeBOii MOAeA€ll MPUBEAM K MOBbILUEHHOMY MHTe-
pecy K HOBOIi peisyliOHHO MOAEAM AAHHBIX, BIlepBble ONMCaHHOI AokTOpoM Koaaom
B 1970 roay. [loHauaAy oHa npeAcTaBAsiA@ AUILIb aKaaeMuueckuit unTepec. CereBble 6a-
3bl AAHHBIX [IPOAOAXKAAM OCTaBaThCsl BaXKHOI TeXHOAOTrMel Ha npotspkenun 1970-x u B
Hauyaie 1980-x roaoB, 0COGEHHO B MUHU-KOMIIBIOTEPHBIX CHCTEMAX, MIePeXMBABLIMX ITUK
nonyasipHoct. OaHako B cepeanHe 1980-x roAOB HadaACsl B3AET PEASILIMOHHON MOAe-
An. B Hadare 1990-x roaoB ceTeBble 6a3bl AAHHBIX YTPAaTHMAM IOMYASIPHOCTb U CETOAHS
He UrpaloT 3HaUMTEABHOJM POAM Ha pbIHKe 6a3 AaHHBIX.

PeArsuMoOHHAnA MOAEADb AAHHDIX

PeAsILIMOHHAsI MOAEADb AaHHBIX, TPeAAOXKeHHas1 KoAAOM, 6blAa MTOMBITKOM YIIPOCTUTD
CTPYKTypy 6a3sbl AaHHBIX. B Heil oTcyTcTBOBaAa sIBHasi CTPYKTypa “IpeAOK-TIOTOMOK”,
a Bce AaHHble OBIAM MPEACTaBAEHBl B BMAE IPOCTHIX TabAML, pa3sbUTBIX Ha CTPOKU
1 croabubl. Ha puc. 4.5 nokasaHa peAsILIMOHHAas BepCUsl paCCMOTPEHHOA BbIlLIE CETEBOM
6a3bl AaHHBIX, coAepKallleit MHdopMaLMIO 0 3aKaszax (puc. 4.4).

Ta6nvua PRODUCTS
DESCRIPTION PRICE | OTY ON_HAND|  Ta6nuua ORDERS
Size 3 Widget | $107.00 207 ORDER_NUM | coMPaNy | probucT oTY
e s gepuicant s;g‘gg 122 112963 | Acme Mfg. | 41004 28
Hinge Pin S850. 112975 | gcp 1Inc. |2ad4c 6
112983 | Acme Mfg. | 41004 6
113012 | JCP Inc. | 41003 35
Ta6nuua CUSTOMERS
COMPANY CUST_REP | CREDIT_LIMIT
Acme Mfg. 105 $50,000.00
JCP Inc. 103 $50,000.00

Puc. 4.5. PeasunoHHan 6a3a AaHHbIX AAR paboTbl ¢ 3aKka3amu

Pabora Koara AaeT TOuHOe, MaTeMaTHuecKOe ONpeAEA€HMEe PeASLMOHHON 6a3bl
AaHHBIX, @ TaK>Xe TeopeTn4yeckuil GyHAAMEHT AAsl ONlepaluii, KOTOpble MOTYT OBITb Bbl-
NoAHeHbl HaA Heit. OAHaKo 60Aee MOAE3HO CAeAyiolllee HepopMaAbHOe ONpeAeAeHne
PeALIMOHHOM 6a3bl AAHHBIX.

Pensauuonnoti nasvieaemcs 6a3a 0anHviX, 6 KOmMopoil éce JaxHvle, JOCMYNHvIE NOTb30-
eameio, 0p2aHuU30eanvl 6 eude mabauy, a ece onepayuu 6asvl JAHHLIX ELINOJIHAIOMCS
HAd smumu mabauyamu

[TpuBeAeHHOe onpeAeAeHNe He OCTaBASIET MeCTa IMOAb30BATEABCKMM CTPYKTypaM, Ta-
KMM KaK BCTpOeHHble ykazaTeau mepapxudeckux u ceteBbix CYBA. Peasumonnas CYBA
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peaAn3oBaTb OTHOLLUEHMs “IPEAOK-TIOTOMOK”, OAHAKO 3TU OTHOLLEHMUsI TPeA-
VICKAIOUMTEABHO 3HaUEHMSIMY, COAEpIKaLLMMMCS B TabAMIIax 6a3bl AQHHBIX.

Yyebnan 6a3a AaHHbIX

Ha pu

c. 4.6 noxa3aHa MaAeHbKasl peAsILIMOHHasI 6a3a AAHHBIX AASI TPUAOXKEHMs], Bbl-

MOAHSIIOLLIEr0 06paboTKy 3aKa3oB. GOABLIMHCTBO MPUMEPOB B AAHHO KHUTe MOCTPOEHO
Ha ee ocHoBe. [ToAHOe omycaHNe CTPYKTYpbl ¥ COAEPKMMOTO yuebHON 6a3bl AAHHBIX,
M300pa’keHHO! Ha puc. 4.6, MIpUBEAEHO B NMpuUAOXeHUM A, “YuebHasi 6a3a AaHHBIX”.
3A€eCh MMPEACTAaBAEHO TOABKO IO HECKOABKY CTPOK KaXKAOM TabAMLIBL.

Ta6nmua SALESREPS
EMPL_NUM | NAME AGE | REP_OFFICE | TITLE HIRE_DATE MANAGER QUOTA SALES
105 | Bill Adams 37 13 | sales Rep | 2006-02-12 104 $350,000.00 | $367,911.00
109 | Mary Jones 31 11 | Sales Rep | 2007-10-12 106 $300,000.00 | $392.725.00
102 | Sue Smith 48 21 | Sales Rep | 2004-12-10 108 $350,000.00 | $474,050.00
Ta6nnua PRODUCTS
MFR_ID ( PRODUCT_IDD| ESCRIPTION PRICE | QTY_ON_HAND
REI 2a45C RatchetL ink $79.00 210
ACI 4100Y Widget Remover $2,750.00 25
Qsa Xk47 Reducer $355.00 38
Ta6nmua ORDERS
ORDER_NUM| ORDER_DATE| CUST | REPM| FR| PRODUCT| QTY AMOUNT
112961 | 2007-12-17| 2117 | 106R| EI| 2A44L 7 | $31,500.00
113012 | 2008-01-11| 2111 | 105A | CI| 41003 35 $3,745.00
112989 | 2008-01-03} 2101 | 106F | EA| 114X 6 $1,458.00
Ta6nmua OFFICES
OFFICE | CITY REGION MGR TARGET SALES
22 | Denver Western | 108 | $300,000.00$186,042.00
11 | NewY ork Eastern 106 | $575,000.00 | $692,637.00
12 | Chicago Eastern 104 | $800,000.00| $735,042.00
Ta6nuua CUSTOMERS
CUST_NUM | COMPANY CUST_REP | CREDIT_LIMIT
2111 | JCPI nc. 103 $50,000.00
2102 | First Corp. 101 $65,000.00
2103 | Acme Mfg. 105 $50,000.00

Puc. 4.6. YyuebHan 6a3a AaHHbIX (NPeACTaBAEHA YacTUUHO)

B yue6HoI1 6a3e AaHHBIX COAEpPXXUTCs MATb TabauL. B xaxaoit TabanLie xpaHUTCA
MHdopMaLMst 06 OAHOM KOHKPETHOM litie AQHHBIX:

B TabAnie SALESREPS XpaHSTCSI AaHHbIe O KaXKAOM CAY’KallleM, BKAIOYasl ero
MAeHTUIUKATOP, UMsl, BO3pACT, 06beM MTPOAAX C HayaAa roaa U APYryio MH-
dopmaumo;

B TabaMile PRODUCTS XpaHATCS AaHHble O KaXXAOM TOBape, [TpeAAaraeMoM Ha
NPOAAXYy, TaKMe KaK ero Mpou3BOAUTEAb, MAEHTU(UKATOP, OMMCaHNe U LIeHa;

B TabAuile ORDERS XpaHATCs BCe 3aKa3bl KAMEHTOB C yKa3aHUMEM MAGHTM(t)M'
KaTopa CAyzKallero, InpuMHsIBLIEro 3akas, I/IAeHTI/I(bI/IKaTOpa 3aKa3aHHOIro TO-
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Bapa, ero KoAu4decTnsa, CTOMMOCTU 3aKa3a U T.A.; AASI IIPOCTOTbI B OAHOM 3aKase
MOXeT YIIOMUHATbCsI TOAbBKO OAMH TOBap;,

e B Tabauie OFFICES XpaHSTCS AaHHble O KaXKAOM odice, BKAIOYasl TOPOA, B
KOTOPOM pacroA0XeH 0duc, 06AaCTb, K KOTOPOit OH MPUHAAAEXMUT, U T.A.;

e B Tabauie CUSTOMERS XPaHsITCs1 AQHHblIe O Ka’)XKAOM KAMEHTe, TakKye KakK Ha-
3BaHM€ KOMIIaHUM, AMMMUT KpeAuUTa M MAeHTM(bMKaTOp CAy2Kallero, pa60-
Taromero C STMM KAMEHTOM.

Ta6Auupbl

B peasLioHHoIt 6a3e AaHHBIX MHQOpMaLIMs OpraHM30BaHa B BUAE MPSIMOYTOABHBIX
maéauty, pasAeAeHHBIX Ha CTPOKM M CTOAOLBI, Ha IMepeceuyeHuy KOTOPBIX COAepKaTcs
3Ha4eHus AaHHbIX. Kaxkaast TabaMiia MMeeT YHMKAAbHOE UMs, OTMCHIBAIOLIee ee COAep-
xumoe. (Ha npaktuke, kak nokasaHo B raase 5, “OcHoBbl SQL”, KaXABbIii TOAB30BaTEAb
MOXeT NpyUCBauBaTh COOCTBEHHbIM TabAMIIAM MMEHA, He 6eCIIOKOsCh O TOM, Kakue uMe-
Ha BbIOEpYT AASI CBOMX TaOAMLI ApYTHUe MOAB30BaTeAMN.)

Boaee HarAsiAHO CTPYKTYpy TabAMLIBI MAAIOCTPUpYET puc. 4.7, Ha KOTOpOM M306pa-
KeHa Tabauia OFFICES. Kaxaasi ropu3oHTaAbHAs C1poKa STO TaBAMLIbI IPEACTABASIET
OTAEABHYIO (PM3UYECKYIO CYLIHOCTb — OAMH odpuc. [TsIThb cTpOK TabAULIBI BMECTe NpeA-
CTaBASIIOT BCe ISIThb 0MCOB KOMIaHMM. Bce AaHHBle, coAepXalumecsi B KOHKPETHOM
CTpOKe TabAMLIBI, OTHOCSITCST K 0pUCY, KOTOPBII OMMCBIBAETCS STON CTPOKOIA.

Ta6bnuua OFFICES

OFFICE |CITY REGION | MGR TARGET SALES|
22 | penver Western| 108 | $300,000.00| $186,042.00 AaHHbie B 3T0A
11 |New York Eastern| 106 | $575,000.00| $692,637.00|¢—— CTPOKe
12 | chicago Eastern| 104 |$800,000.00| $735,042.00 OTHOCATCA K
13 |atlanta Eastern| 105 |$350,000.00| $367,911.00] aToMy oducy
21 |Los Angeles|Western| 108 | $725,000.00| $835,915.00 _‘_éla(:i;uea

.

T T T cTpoke

OTHOCATCA K

[opoa, B WneHTudpukaTop MNpopaxwu aToMy
KOTOPOM ynpasnsiowero oduca 3a ogucy
HaxoauTtcs opuc oducom TEKYLWA roa

Puc. 4.7. CTpyKTypa peAMOHHOK TabAMLbI

Kaxxablit BepTUKaAbHBI cmoabely, Tabauilbl OFFICES NpPEACTaBASIET OAMH SAEMEHT
AQHHBIX AAsI KaXAOro us oducos. Harpumep, B cToAb1Ie CITY coaepXaTcsl Ha3BaHMs
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TOPOAOB, B KOTOPBIX pacIiOAOXeHbl oduchl. B croablie SALES coaepXarcsi 06beMbl
NpoAax, obecrieunBaeMble odpucaMu. B cToabue MGR coaepxaTcs MAEHTUPHKATOPBI
yIpaBAsIOLINX odpycaMu.

Ha nepeceuenun cTpoxu u croablia TabAMLIBI COAEPXUTCS TOABKO OAHO 3HaueHue
AaHHBIX. HanpuMep, B cTpoke, peACTaBAsIOLIEl HbIO-MOPKCKUit 0duc, B cTOAGLIe CITY
coaepxutcs 3HaueHMe “New York”. B croablie SALES 3TO# Xe CTPOKM HaXOAUTCS 3Ha-
yeHue $692637.00, koTopoe siBAsieTCs1 06bEMOM MTPOAAX HBIO-MOPKCKOro oduca ¢ Hava-
Aa roaa.

Bce 3HaueHus1, coaepXallecsi B OAHOM U TOM Xe CTOAOLIe, IBASIOTCA AAHHBIMU OA-
Horo Tumna. HarpuMep, B croAb1ie CITY cOAEP>KaTCsl TOAbKO CAOBa, B CTOAGLIe SALES —
A€HEeXHble CYMMBbl, a B CTOAOLIe MGR — LIEAble UMCAQ, PEACTABASIOLLME MAEHTHPUKA-
TOPBI CAyXXalmx. MHOXeCTBO 3Ha4eHMii, KOTOpble MOTYT COAEpXaTbCsl B CTOAOLIe, Ha-
3pIBa€TCs1 JOMEHOM STOrO CTOAGLIA. AOMEHOM cTOAbOLA CITY SIBASIETCS] MHOXECTBO BCeX
HasBaHMii ropoAoB. AoMeH cToAbLa SALES — 3TO Alobasi AeHeXHas cymMMa. AoMeH
cToAbLIa REGION COCTOMT BCero u3 AByx 3HaveHuit, “Eastern” u “Western”, mockoAbky
y KOMIIaHUM BCETO ABa TOPrOBbIX pEeTMOHa.

Y Kaxxaoro ctoabLa B TabAMLe eCTb CBO€ UMs, KOTOPO€e OObIYHO CAYXXUT 3aTOAOBKOM
croabua. Bce cToA6GLbI B OAHOI TabAMLIe AOAXKHBI MMETb YHUKAaAbHbIE MMEHa, OAHAKO
paspelliaeTcsi IpyCBaMBaTh OAMHAKOBblE MMEHAa CTOAOLIAM, PaclIOAOXEHHBIM B pa3sAny-
HbIX Tabauuax. Ha mpakTuke TakmMe MMeHa CTOAGOLIOB, KaKk NAME (uMs), ADDRESS
(aApec), PRICE (1leHa) ¥ TOMy MOAOOHbIE, 4aCTO BCTPEYAIOTCS B pa3sAMYHBIX TabAMLIAX
OAHOI1 6a3bl AQHHBIX.

CTOA6LIBI TAOAMLIBI YIIOPSIAOYEHBI CA€Ba HAIPaBO, 1 UX MOPSAOK OIpEAEAsIeTCs IIpU
cospaHMM Tabauubl. B AI060i1 TabAMIle Bceraa ecTb KaKk MMHMMYM OAMH CTOAGeLL
B cranaapre ANSI/ISO MakcMMaAbHO AOMYCTUMOE YMCAO CTOAGLIOB B TabAMIIe He yKa-
3bIBA€TCsl; OAHAKO NMo4TH BO Bcex koMMepdeckux CYDBA Taxoit peAeA CyllecTByeT, HO
OH peAKo 6pIBaeT MeHblle 255 CTOAGLIOB.

B oTAnumMe OT CTOAGLIOB, CTPOKM TaOAULIBI He 1.Melom ONpeAeAeHHOro NopsiAka. 1o
3HAUYMT, YTO €CAU IIOCAEAOBATEABHO BBIMTOAHMTb ABa OAMHAKOBBIX 3aIpoca AAsl OTobpa-
XEeHUs1 COAEPXXMMOro TabAMLIBI, HET rapaHTUM, YTO 0ba pas3a CTpPOKM OYAYT nepeumcae-
HBl B OAHOM U TOM Xe rnopsiake. KoHeuHo, MoxHo nonpocutb SQL-3anpoc orcoptupo-
BaTb CTPOKM IlepeA BHIBOAOM, OAHAKO MOPSIAOK COPTUPOBKM He MMeeT COBEpILIeHHO HU-
4ero o6L1ero ¢ pakTUIECKNM pacliOAOKEHMEM CTPOK B TabAMLIe.

B TabAniie MoXeT coaep>kaTbCsl Al060€ KOAMYECTBO CTPOK. [1o oueBMAHBIM NpUYH-
HaM AOIyCKaeTCs CylLleCTBOBaHMe TabAMLIBI C HyA€BbIM KOAMYECTBOM CTpOK. Takas Tab-
AMua HasbiBaercs nycmoil. Ilycras Tabauiia coxpaHsieT CTPYKTYpY, ONPEAEAEHHYIO ee
cToAbLIaMy, TIPOCTO B Heit He coaepxkarcst AaHHble. CtaHAapT ANSI/ISO He HakAaabl-
BaeT OrpaHMYeHMi Ha KOAMYECTBO CTPOK B Tabamue, u Bo MHorux CYBA pa3smep Tab-
AMLL OrpaHMueH AMIIb CBOOOAHBIM AMCKOBBIM MPOCTPaHCTBOM KOMIIbIOTepa. B aApyrux
CYBA uMeeTcst MaKCMMaABHbIiA ITPeAEA, OAHAKO OObIYHO OH BecbMa BbICOK, — ABa MUA-
AMapAa CTPOK, a TO 4 6OAbILIe.

MepBHYHDIE KAIOYH

nOCKOAbe CTpOKM B peA}IHMOHHOﬁ TabAULIe He YNOpsAO4Y€Hbl, HEAb3: BbleaTb

~ 77 ~ 77

CTPOKYy MO ee HOMepy B Tabamuue. B Tabauue Her “mepBoit”, “nocaeaHeit” uamn
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“TpuHaauaToi” crpoku. Toraa KakuM >xe o6pa3’oM MOXXHO BblbpaTh B TabAMlle KOH-
KPeTHYIO CTPOKY, HalTlpuMep CTPOKY AAs oduca, paclioA0OKeHHOro B AeHsepe?

B npaBMABHO MOCTPOEHHON peASILIMOHHONM 6a3e AaHHBIX B KaXAOl TabAulle ecTb
CTOAGell (MAM KOMOMHALIMSI CTOAOLIOB), AAsI KOTOPOro 3HauyeHMs BO BCeX CTPOKax pas-
AMYHBL DTOT cTOAGeLl (CTOADOLIBI) HAa3bIBAeTCsl nepeuHbIM Kkao4om (primary key) Taban-
1bl. AaBaiiTe BHOBb IIOCMOTPUM Ha 6a3y AaHHbIX, M306paxkeHHYI0 Ha puc. 4.7. Ha nep-
Bblif B3rAsIA, NEPBUYHBIM KAIOYOM TabAMLbl OFFICES MOTYT CAYXMUTb M CTOAGeL]
OFFICE, u cToAbewr CITY. OAHaKO B CAyYae, €CAM KOMITaHMsl OYA€T pacLMpsTbCS U OT-
KpPOeT B KaKOM-AM60 ropoae BTOpoil oduc, cTorbelr CITY 6OAbLIe He CMOXET MCIOA-
HSITb POAb NEPBUYHOTO KAlOYa. Ha mpaxTuke B KauecTBe NepBUYHBIX KAIOYEl TabAMII
OOBIYHO CA€AYyeT BbIOMpaTh MAEHTU(UKATOPbI, TakMe Kak MAeHTudukarop oduca
(OFFICE B Tabauile OFFICES), cAy>aulero (EMPL_NUM B Tabauile SALESREPS) U KAM-
eHTa (CUST_NUM B TabAuiie CUSTOMERS). B cay4ae c Tabaniieit ORDERS y Hac HeT Bbl6O-
Pa — eAMHCTBEHHBIM CTOAOLIOM, COAepXKALlMM YHUKaAbHble 3HAUEHMs], IBASETCS HOMep
3axka3a (ORDER_NUM).

Tabanua PRODUCTS, ¢dpparMeHT KOTOPOM IOKas3aH Ha puc. 4.8, SBASETCS NpuUMepoM
TabAMLIbL, B KOTOPOU NMEPBUYHbIN KAIOU MPeACTaBAsIeT coboit kombunayuo croabuos. Ta-
KOJ1 NepBUYHBII KAIOU HasblBaeTcsl cocmasHvim. CToAbGelr MFR_ID COAEPXUT MAEHTUU-
KaTopbl IPOM3BOAUTEAEl BCeX TOBApOB, IlepeYMCAEHHBIX B Tabaulle, a cToAbeLl
PRODUCT_ID COAEpXMT HOMepa, IIPMCBOEHHbIe TOBapaM MPOM3BOAUTEAsIMU. MoxeT no-
KasaTbCsl, YTO CTOAGeL] PRODUCT _ID MOT 6bl 1 OAVIH UCIIOAHSITb POAb [IEPBUYHOTO KAIOYA,
OAHAKO HMUTO He MelllaeT ABYM Pa3sAMYHBIM [TPOM3BOAUTEASIM TPUCBOUTD CBOUM U3AEAU-
M OAMHaKoBble HoMepa. TakuM 06pa3’oM, B KayecTBe NEPBUYHOTO KAKOYA TaOAMULIBI
PRODUCTS HEOOXOAMMO MCIIOAB30BaThb KOMOMHALIMIO CTOAOLIOB MFR_ID M PRODUCT ID.
AAs1 KaXAOTro M3 TOBAapOB, COAEPXALIMXCs B TabAMile, KOMOMHALIMS 3HaY€HUIT B 3TUX
cToAGIIax 6YAET YHMKAABHOIA.

Ta6bnuua PRODUCTS
MFR_ID | PRODUCT_ID | DESCRIPTION PRICE | QTY_ON_HAND
ACI 41003 Size 3 Widget|$107.00 207
ACI 41004 Size 4 Widget|$117.00 139
BIC 41003 Handle $652.00 3
MNepBuyHBbIi
KON

Puc. 4.8. TabAnua ¢ cOCTaBHbIM NEPBUYHBIM KAIOUOM

[TepBUYHBI KAIOY Y KaXXAOi CTPOKM TabOAMLIBI SIBASETCS] YHMKAABHBIM B IIPEA€Aax
TabAMLIBI, IOSTOMY B TabAMIIe C TIEPBMYHBIM KAIOUYOM HET ABYX COBEpPILIEHHO OAMHAKO-
BbIX CTpOK. TabAuiia, B KOTOPOJ BCe CTPOKM OTAMYAIOTCSI APYT OT Apyra, B MaTeMaTuye-
CKMX TepMMHax HasblBaeTcs1 omHoueruem (relation). VIMeHHO STOMY TepMUHY peAsLu-
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OHHble 6a3bl AQHHBIX U OOsI3aHbl CBOMM Ha3BaHMEM, IOCKOABKY B IX OCHOBE A€XarT OT-
HOLUEHMs], T.e. TAGAMLIBI C OTAMYAIOLLIMMUCS APYI' OT ApYyra CTPOKaMu.

XOTs1 nepBUYHbIE KAIOUM SIBASIIOTCS BaXKHOM YaCTBIO PEASILIMOHHON MOAEAM AaHHBIX,
B ntepBbix peAasnoHHbIXx CYBA (System/R, DB2, Oracle u Apyrux) siBHast X IOAAEPX-
Ka obecrieyeHa He 6blra. Kaxk mpaBuAo, NpoeKTMpOBLLMKM 6a3bl A@HHBIX CaMM CAEAUAU
3a TeM, 4TOObl Y Bcex TabAMLl 6blaM NepBuuHble KAlouy; B camux CYBA He 6b1A0 BO3-
MO>XHOCTM 3aAaTh AAsl TabAMLbl nepBudYHbIA KAl0Y. U Toabko CYBA DB2 Version 2,
nosiBuBIIasAcs B anpeae 1988roaa, 6blaa MepBbIM KoMMepyeckuM SQL-MpoAyKTOM
C TIOAAEPXKKOV MepBUUYHBIX KAlouelt. [Tocae sToro nmopobHast mopaepxka 6biaa Aobas-
aeHa B craHAapT ANSI/ISO, n ceroanst npaktudeckn sce CYPGA npeAoCTaBASIIOT Ta-
KYIO BO3MO>XXHOCTb.

B3aumooTHOWEHUA

OAHMM U3 OTAMYMIT PEASLIMOHHONM MOAEAM OT paHHUX MOAEAEif MpeACTaBA€HMsI
AQHHBIX OBIAO TO, YTO B Heii OTCYTCTBOBAaAM sIBHbIE yKa3aTeAM, TaKye KaK MCIIOAb30BaB-
LIMeCs] AASl peaAM3aly OTHOLUEHMII “IpeAOK-MOTOMOK” B MepapXM4eckKoil MOAEAM
AaHHbIX. OAHAaKO BIIOAHE OYEBMAHO, YTO TaKue OTHOLIEHMSI CYLIECTBYIOT M B PeAsILI-
OHHbIX 6a3ax AaHHbIX. HanpuMep, B Haleit yyebHOM 6a3e AaHHBIX KaXABIi U3 CAYyXa-
LLIMX 3aKperAeH 3a KOHKPETHbIM OUCOM, 1109TOMY SICHO, YTO MEXAY CTPOKaMM TabAm-
bl OFFICES 1 TabAMLbl SALESREPS CyllleCTByeT OTHolIeHue. He mpuBoAUT AM OTCyT-
CTBMe SIBHBIX YKa3aTeAell B PeAsILIMOHHON MOAEAU K NoTepe uHdopMaLmm?

Kak caeayer u3 puc. 4.9, oTBeT Ha 3TOT BOIIPOC AOAXEH ObITh OTpuLIaTeAbHbIM. Ha
pUCyHKe U306paXkeHO HECKOABKO CTPOK M3 TabauL OFFICES 1 SALESREPS. O6partute
BHMMaHMNe Ha TO, YTO B CTOAGlle REP_OFFICE TabAauubl SALESREPS COAEpPXMUTCs
naenTUdUKaTOp Oduca, B KOTOPOM paboOTaeT CAyXalmit. AOMEHOM 5TOro CToAbLia
(MHOXeCTBOM 3HauyeHMi, KOTOpble MOIYT B HEM XPaHUTbCsS) SIBASIETCSI MHOXECTBO
nAeHTUdUKaTOpOB 0PUCOB, corepXalmuxcs B cToabue OFFICE Tabauubl OFFICES.
Y3HaTh, B KakoM oduce paboraer Mepu AXOHC, MOXHO, OINpEA€AMB 3HayeHMe
cToabua REP_OFFICE B cTpoke TabAuibl SALESREPS AAsl Mepu AxoHc (uncao 11),
a 3aTeM OTbICKaB B TabAMLle OFFICES CTPOKY C TaKMM Xe 3HaueHueM B CTOAOLle OFFICE
(3T cTpoKa AAst oduca B Horo-VMopxke). Takum ke 06pazoM, 4TOBbl HANTH BCEX CAY-
XallMX HbIO-IOPKCKOro oduca, CAeAyeT 3allOMHUTb 3HaU4eHUe CTOAbLA OFFICE AAsf
Hbto-Mopka (umcao 11), a moToM npocMoTpeTs Tabauily SALESREPS M HaiiTu Bce
CTPOKM, B cTOAGLIe REP_OFFICE KOTOPbIX COA€PXMTCST uncAo 11 (3T0 cTpoku Aast Me-
pu Axonc u Cama Kaapka).

OtHoulenne “npeAok-NMOTOMOK”, CyllecTBylollee MeXAy oducamm u paboTaro-
LIMMU B HUX AIOAbMM, B PEASILIMOHHOM MOAEAM He yTepsIHO; MPOCTO OHO pPeaAu30BaHO
B BUAE 00UHAKOBbIX 3HAYEHUTI OAHHbIX, XPaHSIILMXCS B ABYX TabAMLIax, a He B BUAE SIBHO-
ro ykasaTeast. TakuM criocoboM peaAM3yIOTCsl BCe OTHOILIEHMs], CYLIeCTBYIOLLME MeX-
AY TabAMLIAMU PEASILIMOHHO 6a3bl AaHHbIX. OAHMM U3 I'AaBHBIX [IPEMMYILIECTB s13bIKa
SQL stBAsieTCs1 BO3MOXHOCTb M3BAEKATD CBsI3aHHbIE MEXAY CODOOii AaHHbBIE, UCITOAB3Y I
STU OTHOLIEHUsI.
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Tabnvua OFFICES
OFFICE |CITY REGION 2
22 |Denver Western
11 ]New York | Eastern
Chicago Eastern

Tabnvua SALESREPS
EMPL_NUM | NAME AGE [REP_OFFICE |/
105 Bill Adams 37 13
109 Mary Jones 31
102 | Sue Smith 48 21 ¥]
106 Sam Clark 52

Puc. 4.9. OTHOWEHWE “NPepOK-NOTOMOK” B PENILLUOHHOK 6a3e AaHHbIX

BHelwHue KAIOYH

CToAbeLl OAHOI TabAMLIBI, 3HAUEHMsS B KOTOPOM COBIAAAIOT CO 3HaUE€HMSIMU CTOADIIa,
SIBASIIOLLIETOCS] TIEPBUYHBIM KAIOYOM APYTOil TabOAULIbI, Ha3bIBAETCSl BHEUHUM KIIOHOM
(foreign key). Ha puc. 4.9 ctoabenr REP_OFFICE MpeACTaBAsIET COO0i BHELHMIT KAIOY
AAsl Tabamibl OFFICES. XoTsl cTOAbely REP OFFICE M HaxOAUTCs B Tabauie
SALESREPS, 3HaueHMs], COAE€PXKALLMECS] B HEM, IIPEACTABASIIOT CO60it MAEHTUPUKATOPDI
oducoB. OTH 3HaUEHMsI COOTBETCTBYIOT 3HAUE€HMsIM B CTOAGLIe OFFICE, KOTOPBIi SIBASI-
€TCs1 IEpBUYHBIM KAIOUOM TabAULbI OFFICES. [TepBUUHBIN M BHELLHMI KAIOYM CO3AAIOT
MeXAy TabAMLIaMH, B KOTOPbIX OHM COAEpXKAaTCs, TaKkoe Xe OTHOLUIeHMe “IpeAoK-
NOTOMOK”, KaK U B Mepapxuyeckoii 6aze AaHHBIX.

BHelHMi KAIOY, KaK ¥ IIEpBUYHBIN, TOXKE MOXXET IIPEACTABASTh COH0/1 KOMOMHALIMIO
cToA6LIOB. PaKTHYecKy BHELUHMI KAIOY 6ceedd GYAET COCTaBHBIM (COCTOSILIMM U3 He-
CKOABKMX CTOADOLIOB), €CAM OH CChIAA€TCsI Ha COCTaBHON NEpPBUYHBIN KAIOY B ApPYToO¥
tabanie. OUEBUMAHO, YTO KOAMYECTBO CTOAOLIOB M MX TUIBI AQHHBIX B NMEPBUYHOM
M BHEILIHEM KAIOYaX COBIIAAAIOT.

Ecau TabAniia cBsi3aHa C HECCKOABKMMU APYTMMU TabAMLIAMM, OHA MOXET MMeTDb He-
CKOABKO BHeLIHMX Kaloyeit. Ha puc. 4.10 noxasaHbl Tpy BHELIHMX KAIOYA TabAMLIbI
ORDERS 13 y4e6Hoi1 6a3bl AQHHBIX:

e CcTOAbel CUST SIBASIETCSI BHEILIHUMM KAIOYOM AASI Ta6AI/Il_[bI CUSTOMERS U CBsI-
3bIBaeT KaXKAbII 3aKa3 C KAUEHTOM, Ppa3MeCTUBILNM €ro,

® CTOAGell REP SIBASIETCsS] BHELIIHUM KAIOUOM AAsI TaOAULIBI SALESREPS U CBSI3bI-
BaeT KaXABbIl 3aKa3 co CAYyKalllMM, IIPUHSIBLIUM €T0;
° CTOA6I_[bI MFR u PRODUCT MMPpEACTaBASIIOT CO60i1 COCTAaBHOM BHEILIHUI KAIOY

AASI TaBAULIBI PRODUCTS, KOTOprVI CBsI3blBaeT KaXXAbli1 3aKa3 C 3aKa3aHHbIM
TOBApOM.
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Tabnuua CUSTOMERS Ta6mua SALESREPS Ta6nuua PRODUCTS
CUST_NUM COMPANY EMPL_NUM |NAME MFR_ID | PRODUCT ID | DESCRIPTION

b d
Acme Mfg. Bill Adamd ACT 41004 Size 4
g % @ c C Widget

S

\
\%

Tabnuua ORDERS

ORDER_NUM | ORDER E‘I‘E
b

112963 |17-DEC-8%

MFR ODUCT

|_—
AcT [41004
a2

Puc. 4.10. MHOXXeCTBEHHbIE OTHOLIEHUA “NPEAOK-NOTOMOK” B PEAAUMOHHOW 6a3e AQHHbIX

OTHollleHus1 “NMpeAOK-TIOTOMOK”, CO3AaHHble C IOMOLIBIO Tpex BHELIHUX KAKYeit
B TabAuie ORDERS, MOI'YT MOKa3aTbCsl BaM 3HaKOMbIMU. V1 AeNICTBUTEABHO, 9TO Te Xe
caMble OTHOILIEHUsI, YTO U B CeTeBOIt 6ase AaHHBIX, IIPeACTaBAeHHON Ha puc. 4.4. Kak
MoKas3blBaeT AAHHBII NIpUMepP, PeAsILIMOHHAasI MOA@Ab AAHHBIX 06AaAaeT BCEMM BO3MOX-
HOCTSIMM CETEBO MOAEAU I10 YaCTU Bblpa>keHMsI CAOXKHBIX OTHOLLIEHUIA.

BHelllHMe KAIOUM SABASIHOTCSI PYHAAMEHTAABHOM YaCTbIO PEASILIMOHHONM MOAEAM, Io-
CKOABKY peaAM3yIOT OTHOLLIEHMsT MeXAY TabauLiamu 6a3bl AaHHBIX. K coXaaeHuio, Kak 1 B
CAydYae C IepBUYHBIMM KAIOYaMM, TOAAEPKKa BHEILIHMX KAIOYEli OTCYTCTBOBAAA B [EPBbIX
peasiumonHbix CYBA. Ona 6blra peaamsoBana B DB2 Version2, a 3aTeM aobaBAeHa
B craHAapT ANSI/ISO u Teneps nMeeTcst Bo Bcex OCHOBHbIX KoMMepueckux CYBA.

AseHaauatb npaBuA Koaaa AAA peAsiiHOHHBIX 623 AaHHbIX*

Koraa B cpeamHe 1980-x roA0OB peAsILIMOHHAsl MOAEAb CTaAa OYeHb IOIMYASIPHOI,
nouTu Bce mpouspoantean CYBA cTaam A06aBASTb CAOBO “peAsILIMOHHBIN" B ONMcaHue
CBOMX MPOAYKTOB. Ho psIA M3 Hux 6biA He 60ree ueM TOHKMM croeM SQL-noaobHOro
s13blKa Ha MTOBEPXHOCTY CETeBOi MAM Mepapxuyeckoii 6a3bl AaHHbIX. HekoTopble peaan-
30BbIBAAM TOABKO PYAMMEHTAPHYIO TAODAMYHYIO CTPYKTYPY, AaXe He IbITasCh peaAnu3o-
BaTb sI3bIK 3aMpocoB. Bckope BoIpoc mak 4mo e makoe HACMOAWAL PensyuoHHAsS 6a-
30 dannvix? CTaA MOAHMMAaTbCs Bce yalle M 4daile, a npoussoautean CYBA craan yr-
BEpXAaTb, YTO UX MPOAYKThI “peAsLiMOHHee”, UueM MPOAYKTbl UX KOHKYPEHTOB.

B 1985 roay Tea Koaa (4bst cTaThst 15-A€THei AQBHOCTHU OITPEAEAUAA PeASILIMOHHYIO
MOA€Ab AQHHBIX) 3aAAACsl 9TMM BOIPOCOM M OTBETMA Ha Hero B XypHaae Compu-
terworld (Is Your DBMS Really Relational? (AeiictButeapHo au Baiia CYBA peasium-
onHas?, 14.10.1985) u Does Your DBMS Run By the Rules? (Pabotaet am Bama CYBA
no npaBuaam?, 21.10.1985)). 3aecb OH U3AOXMA ABEHAAIIATh MPaBUA, KOTOPBIM AOAXKHA
COOTBETCTBOBATb HACTOSIIIIAs1 PeASIMOHHAs 6a3a AAHHBIX.
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[Ipasuno npedcmasneHus ungopmayuu. Bes MHPopMaLms B peAsIIMOHHOI 6a3e
AQHHBIX AOAXHa ObITh TPEACTABAEHA UCKAIOUMTEABHO Ha AOTMYECKOM YPOBHE U
TOABKO OAHVM CIIOCOOOM — B BUA€ 3HaU€HMI, COAepXKaLLMXCsl B TabAMLIAX.

[pasuno eapanmupoeanrozo docmynd. AOTMYECKMIT AOCTYIT KO BCEM U KaXKAOMY
SAEMEHTY AAHHBIX (ATOMapHOMY 3HaU€HMIO) B PEASILIMOHHOI 6a3e AQHHBIX AOA-
XeH obecrieunBaTbCsl MyTEeM MCIOAb30BaHMs KOMOMHALIMM VMMEHM TabAMLIBL,
3HaueHMsl IEPBUYHOTO KAIOYA U MMEHM CTOAbLa.

Cucmemamuveckas mpaxmoeka 3navenus NULL. B HacTosieil peAsiLIMOHHOM
6a3e AaHHBIX AOAXHaA OBbITb peaAl3OBaHa MOAHas MoAAepkKa sHadeHuit NULL
(xoTOpble OTAMYAIOTCS OT CTPOKM CUMBOAOB HYA€BOJM AAMHBI, CTPOKU MPOGeAD-
HbIX CUMBOAOB, a TaKXe OT HYAsSl MAM AIOOOrO ApYroro 4mcaa), KOTOpble MC-
MOAB3YIOTCSI AASI IPEACTABAEHMsI OTCYTCTBYIOLIEN U HelTpMMeHMMO nH$opMa-
LM CUCTEMAaTUYECKMM 06pa30M He3aBUCHMO OT THUIA STUX AAHHBIX.

[Ipasuno dunamu4eckozo kamanoza, OCHOBAHHO20 HA peasuuoHHoi modeau. Onu-
caHue 6a3bl AQHHBIX Ha AOTMYECKOM YPOBHE AOAXHO ObITh IPEACTABAEHO B TOM
e BUAE, UTO U OObIYHBIE AAHHbBIE, YTOOBI [IOAB30BAaTEAM, ODAAAQIOLLIME COOTBET-
CTBYIOLLMMM NpaBaMM, MOTAM paboTaTbh C HUM C ITOMOILBIO TOTO Xe PeAsLMOH-
HOTO 513bIKa, KOTOPbIif OHY TPUMEHSIIOT AAsI pabOThl C OCHOBHBIMU AQHHBIMU.

[Ipasuno ucuepnviearoueeo nodeas3vika OanHviX. PeAsIUMOHHAsl CUCTeMa MOXeT
MOAAEPXUBATh HECKOABKO SI3BIKOB M PEXMMOB B3aMMOAEICTBUSI C ITIOAB3OBaTe-
AeM. OAHaKO AOAXEH CYLLIeCTBOBAaTh 110 KpajiHeil Mepe OAMH SI3bIK, MHCTPYKLIMM
KOTOPOr0 MOXKHO MPEACTaBUTb B BUAE CTPOK CMMBOAOB B COOTBETCTBUM C HEKO-
TOPBIM TOYHO OIPEAEAEHHBIM CMHTaKCMCOM M KOTOPBIii B TIOAHON Mepe MOA-
A€pXUBaeT BCE CAEAYIOLIE SAEMEHThI:

¢ ONpeAeAeHMe AAHHBIX;

e ONpeAeAeHMe ITPeACTaBAEHMIT;

¢ 06pabOTKy AAHHBIX (MHTEPAKTMBHYIO U IPOrPaMMHYIO);
e OrpaHMueHMs LIEAOCTHOCTU AAHHBIX;

® aBTOPU3ALMIO;

e IpaHMIIbl TPaH3aKLMit (HayaAro, pUKcaLMIO U OTKaT).

[Ipasuno obnosenenus npedcmaenenuii. Bce npeacTaBAeHMs], KOTOpble TeOpeTHye-
CKJM MOXHO OOHOBUTb, AOAXHBI OBITb AOCTYITHBI AASI OODHOBAEHUS CUCTEMOIA.

IIpasuno evicokoyposnesozo dobasnenus, o6Hoenenus u yoanrenus. Onepauum
BCTaBKM, OOHOBAEHMS M yAAAE€HMST AOAXKHBI IPUMEHSITBCSI K OTHOLLIEHUIO B LIEAOM.

[Ipasuno usuveckoni Hesasucumocmu dannovix. [IpUKraAHbBIE TPOrpaMMBl U YTH-
AUTBI AAs1 pabOTHl C AQHHBIMM Ha AOTMYECKOM YPOBHE AOAXHBI OCTaBaTbCsl He-
MI3BMEHHBIMU TP AIOOBIX U3MEHEHUSIX CIIOCOOOB XpaHEHUs AAHHbIX MAM MeTO-
AOB AOCTYTIa K HUM.

[Tpasuno noeuveckoil Hesasucumocmu dannvix. [IpMKraAHble TPOrpaMMBbl U yTHU-

AUTBI AASI PabOTBI C AQHHBIMYM AOAXHBI Ha AOTMYECKOM yPOBHE OCTaBaThbCsl He-
TPOHYTBIMM IIpU BHeCeHMM B 6a30Bble TAOAMLIBI AIOOBIX M3MEHEHMI1, KOTOpble
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TeopeTqucxu IMTO3BOASIIOT COXpaHI/ITb HETpOHYTbIMI/I cerpxamMeCﬂ B S3TUX
TabAMIIaX AaHHBIE.

10. ITpasuno wesasucumocmu xowmponas yeaocmuocmu. AOAXHa CyllleCTBOBaTb BO3-
MOXHOCTb ONPEAEASITh YCAOBUSI LEAOCTHOCTH, crielinduyHble AAsl KOHKPETHOIA
PeASILIMOHHOM 6a3bl AAHHBIX, Ha MOABSA3bIKE 3TON 6asbl AQHHBIX M XpaHUTb UX
B KaTaAoOTe, a He B IPUKAAAHON porpamMme.

11. IIpasuno uesasucumocmu pacnpocmpanerus. PeAsiliMoHHas 6a3a AQHHbIX AOAXKHA
6bITb IIepeHOCHMa He TOABKO B ITpeAeAaxX CUCTEMBI, HO U IO CeTH.

12. IIpasuno coznacosanus 3vikoevix yposeweil. ECAM B peAsILIMOHHOI cucTeMe eCcTb
HU3KOYPOBHEBBII s13bIK (0OpabaThIBaIOILMII OAHY 3aIlMCh 3a OAMH pa3), TO OH He
AOAXEH MMEeTb BO3MOXXHOCTb OOXOAUTD MTPABUAA M YCAOBUSI LIEAOCTHOCTU AaH-
HbIX, BbIpaKeHHble Ha PEeAsILIMOHHOM s3blKke BbICOKOrO YpoBHsl (obpabaTbiBaro-
11IeM HECKOABKO 3aIuceif 3a OAMH pas3).

XOTs1 AMCKyccuMM MO STOMY BONPOCY AABHO 3aBEPLUIMAMCDH, STU 12 MpaBUA MHTEpPECHH,
KaK MMHMMYM, C UCTOPUYECKOI TOUKM 3peHNsl, TOCKOAbKY OHM pa3 M HaBCeTAa paspeLmAn
BCe BOIPOCHI U MPEACTABASIIOT CO60i1 xopolliee HepopMaAbHOEe OlIpeAEAEHIe PeASILIMOHHON
6a3bl AaHHBIX. [TpaBuao 1 HarmoMMHaeT HedOpMaAbHOE OIIPEAEAEHME PEASILIMOHHO 6a3bl
AQHHBIX, [IPUBEAEHHOE paHee; OCTaAbHble ITPABMAA YTOYHSIIOT M AOMOAHSIIOT €T0.

[TpaBuao 2 ykasblBaeT Ha POAb NIEpBUYHbIX KAIOUet ITpy roucke MHdopmaumm B 6a-
3e AaHHBIX. VIMs1 TabAMLIbI TO3BOASIET HAWTU TpebyeMyIo TabAMILY, MMs CTOAOLIa — Tpe-
6yeMblit cTOAGeL, a MepBUYHBINA KAIOY — CTPOKY, COA€PXAILYIO MCKOMBIAI SAE€MEHT
AanHbIX. [1paBuro 3 TpebyeT, UTOOb OTCYTCTBYIOLLME AaHHBIE MOXXHO OBIAO IMPEACTa-
BUTD C ITOMOLLIbIO 3HaueHMs1 NULL, OIMCbIBaeMOro B raase 5, “OcCHOBBI SQL”.

[TpaBuAO 4 raacut, 4TO peAsiIMOHHas 6a3za AaHHBIX AOAXKHA ONMCHIBATb caMa cebsl.
Apyrumu croBaMy, 6a3a AaHHBIX AOAXKHA COAEp>KaTb HAGOP cucmeMHuIX mabauy, onm-
CBHIBAIOLMX CTPYKTYpy caMoif 6a3bl AaHHBIX. DTH TabAULIBI pacCMaTpMBAIOTCSI B T'Aa-
Be 16, “CucteMHbIi1 KaTaAor”.

[TpaBuao 5 Tpebyet, urobbl CYGA ucnoab3oBaAa sI3bIK peASILIMOHHOM 6a3bl AaHHBIX,
Hanpumep SQL, xoTs siBHO SQL B npaBuae He ynoMsiHyT. Taxoii s3bIK AOAXEH TOA-
AepxuBaThb Bce ocHOBHble dyHKLMN CYBA, a He TOAbKO BbIGOPKY AaHHBIX.

[TpaBuAo 6 KacaeTcsl MpeACTaBAEHMIA, KOTOPble SIBASIOTCS 8UPMYATbHOIMU A6 MUY~
MU, TIO3BOASIIOLLIMMM TI0Ka3blBaThb Pa3sAMYHBIM ITOAb30BaTEASIM Pa3sAUUHble dparMeHThl
CTPYKTYpbl 6a3bl AaHHbIX. [IpeAcTaBAeHust paccMaTpuBaioTcsl B raase 14, “IlpeacraBa-
eHust”.

[TpaBuAaO 7 aKklLeHTMpYyeT BHMMaHMe Ha TOM, YTO PEASILIMOHHble 6a3bl AQHHBIX IO
CBOe€J1 MpUpOAe OPUEHTHMPOBaHbl Ha paboTy ¢ MHoXXecTBaMu. OHO TpebyeT, uTOOBI Ore-
paLmm A06aBAEHMS], YAAACHUST U OOHOBAEHMsI MOXXHO OBIAO BBIMTOAHSTb HAaA MHOXECT-
BaMM CTPOK. STO MpaBMAO [TpeAHa3HA4YeHO AAS TOTO, YTOObI 3alIpeTUTh peaAu3alium Ta-
kux CYBA, B KOTOPBIX TOAAEP>XXMBAIOTCsT TOABKO OIlepaLiuy HaA OAHOJM CTPOKOIA.

[TpaBuaa 8 1 9 M30AMPYIOT MOAb30BaTeA€l U NPUKAAAHble TPOrPaMMbl OT HU3KO-
yPOBHeBOJ1 peaAn3aly 6a3bl AQHHBIX M AaXe OT U3MEHEeHMIT B CTPYKType TabAML.

[TpaBuro 10 raacur, 4TO sA3bIK 6a3bl AAHHBIX AOAXKEH MTOAAEPXXMBaTb BO3MOXXHOCTD
ONpeAeAeHMs] OTpaHNYeHMii Ha BBOAMMbIE AaHHble ¥ M3MeHeHMs1 6a3bl AaHHBIX, KOTO-
pble MOTYT ObITb BHIITOAHEHBI.
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[TpaBuao 11 roBOPUT O TOM, UTO sA3bIK 6a3bl AAHHBIX AOAXKEH obecreynBaTh BO3ZMOX-
HOCTb paboThl C pacIipeAeA€HHbIMU AAHHBIMM, PACIOAOXKEHHBIMU B Pa3sAMYHBIX KOM-
MBIOTEPHBIX CUCTEMAX.

W HakoHel, npaBuAO 12 npeAoTBpalllaeT UCIIOAb30BaHMe APYTUX CPeACTB paboThl ¢ Ha-
3011 AQHHBIX, TIOMUMO €€ MIOABSI3bIKA, TOCKOABKY 3TO MOXEeT HapyLIUTDb €€ LIeAOCTHOCTb.

Pe3lome

SQL ocHOBaH Ha peAsILIMOHHOM MOAEAU AaHHBIX, B KOTOPOJi AaHHble OpTaHU30BaHbI
B BMAE KOAAEKLIMM TabAMLI.

Kaxaas Tabaniia mMeeT YHUKaAbHOE MMsL.
B xaxao0it TabAmlle eCTb OAMH MAM HECKOABKO MMEHOBaHHBIX CTOADOLIOB, pac-
MOAOKEHHBIX B OTIPEAEAEHHOM TOpsIAKE CAeBa Hallpaso.

B kaxao0it Tabanile ecTb HyAb MAM 6OA€e CTPOK, KaXKAasl U3 KOTOPbIX COAep-
JKUT OAHO 3HaueHMe AAHHBIX B KAXKAOM CTOADLIE; CTPOKY B TabAULIEe He yropsi-
AOYEHBI.

Bce 3HaueHMs1 AQHHBIX B OAHOM CTOAOLIE MMEIOT OAVMHAKOBbBIT TUIT AQHHBIX U BXO-
AT B Ha60p AOITYCTUMbIX 3HaueHu, KOTOprI71 Ha3bIBaeTCsl AOMEHOM CTOADILIA.

OTHouleHus! MeXAyYy Ta6AVILIaMI/I p€aAn3yroTCs C ITIOMOLIbIO COAEpKalIMXCs B HUX
AaHHbIX. B pEAﬂL[I/IOHHOI‘/'I MOAEAUN AQHHBIX AASl IIPEACTaBA€HMUsI 3TUX OTHOLLIEHUI UC-
IMMOAb3YIOTCsI IEpBUYHbIE M BHELITHME KAKOYN.

[TepBUYHBIM KAIOUOM MOXET OBbITb CTOAGELl MAM KOMOMHALMsI CTOAGLIOB Tab-
AMLIBI, 3HaU€HMsI KOTOPbIX YHUKAABHBIM 00pa3soM MAEHTUPULIMPYIOT KaXKAYIO
CTpOKY TabAMLIBL. Y TabAMLIBI €CTb TOABKO OAMH TIEPBUYHBINA KAIOY.

BHeIlIHMM KAIOUOM SIBASIETCSI CTOAGELl MAM TPYTINa CTOAGLIOB TabAMLIbI, 3HaUe-
HMS1 KOTOPbIX COBMAAAIOT CO 3HaYEHMsIMU NIEPBUYHOIO KAIOYa APYroit TabAu-
bl Tabauiia MOXeT COAepKaTb HECKOABKO BHEILIHUX KAIOY€NA, CBSI3bIBAIOLLIMX
ee C OAHOJ MAM HECKOABKMMU APYTUMU TabAULIAMMU.

[Tapa “nepBuuHbIil KAIOY-BHELIHMI KAIOY” CO3AaeT OTHOLIEHue “NMpeAoK-
MOTOMOK” MeXAY TabAMLIAMU, COAEPKALLMMU UX.
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OCHOB bl SQL

STOi1 TAaBe AaeTcs1 MoApobHoe ommcanme SQL. 3aech paccMaTpuBalOTCs CTPYK-

Typa MHCTPYKLMII A3bIKa, a TakXke ero 6a3oBble SAEMEHTBI, TaKyie KaK KAIOYeBble

CAOBa, TUIIBl AaHHBIX U BblpakeHus.. KpoMe Toro, B raaBe pacckasblBaeTCsl, Kak
SQL obpabaTbiBaeT OTCYTCTBYIOILME AAHHBIE C ITOMOLLbIO 3HaYeHnii NULL. HecMoTpst Ha
(pyHAAMEHTAABHOCTb 3TUX SAEMEHTOB f3bIKa, MX peaAn3allMy B PasAMUYHBIX IONYASp-
HbIX SQL-IpOAYyKTax HEMHOTO OTAMYAIOTCS, M BO MHOTMX CAYYasiX B sI3bIK BHOCSITCS CY-
LI[eCTBEHHbIe paclUMpeHus] Mo cpaBHeHMIO co craHAaapToM ANSI/ISO. 3tu otanums
TaK>ke pacCMaTpUBAIOTCS B HAaCTOsILLIEN IAaBe.

UHCTPYKUHH

B SQL uMeeTcst OKOAO cOpoKa MHCTPYKLMit (Hauboaee BaXKHbIe U 4aCTO UCIIOAb3Ye-
Mble U3 HUX NpeAcTaBAeHbl B Taba. 5.1). Kaxaas u3 mux “npocut” CYBGA BbINOAHUTD
oIpeAeAeHHOe AeJICTBMe, HallpuMep U3BAeUb AaHHble, CO3AATh TabAMIY MAM AOGAaBUTDL
B TabAMIly HOBble AaHHBble. Bce mHCTpykumMu SQL MMeIOT NOAOGHYIO CTPYKTYpY, KOTO-
pas n3obpaxxeHa Ha puc. 5.1.

Tabauua 5.1. OCHOBHble UHCTPYKUUK SQL

UHCTPYKLUA OnucaHue

06paboTka AaHHbIX

SELECT M3BAeKaeT AaHHble U3 6a3bl AQHHbIX

INSERT AobaBAseT HOBblE CTPOKU B 6a3y AaHHbIX

UPDATE OG6HOBARET AHHbIE, UMetoWwMneca B 6ase AaHHbIX

MERGE AobasaneT/06HOBASET/YAANRET HOBLIE U CTApble CTPOKU Ha OCHOBE YCAOBUM

DELETE YaanseT cTpoku U3 6a3bl AaHHbIX
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Oxonuanue maba. 5.1

UHCTPYKUHUA

OnucaHue

OnpeAeAeHne AaHHbIX

CREATE TABLE
DROP TABLE
ALTER TABLE
CREATE VIEW
DROP VIEW
CREATE INDEX
DROP INDEX
CREATE SCHEMA
DROP SCHEMA
CREATE DOMAIN
ALTER DOMAIN
DROP DOMAIN

YnpasaeHue Aoctyrnom

GRANT
REVOKE
CREATE ROLE
GRANT ROLE
DROP ROLE

AobasaseT HoByto TabauLy B 6a3y AaHHbIX
Yaanset 1abauuy n3 6a3bl AaHHbIX

N3MeHAEeT CTPYKTypy CylecTaytowen TabAnLbl
Aobasaser HoBOe NpeAcTaBAeHUE B 6a3y A@HHbIX
YaanseT npeacTaBaeHne U3 6asbl AHHbIX
Co3paet MHAEKC AAR cToABLa

YpanfeT uHAeKc cronbua

Aob6aBaseT HOBYIO cxeMy B 6a3y AaHHbIX
Yaanset cxemy U3 6asbl AaHHbIX

AobaBafeT HOBbI AOMEH 3HAUYEHUIN AQHHbIX
W3MeHAeT onpeaeneHne AOMeHa

YAanseT AoomeH 13 6a3bl AAHHbIX

MpeaocTaBAAET NOAL30BATEAID NPUBUAETUM AOCTYNA
OTMEHSET NOAb30BaTEALCKUE NPUBUAETUU AOCTyNA
Nobasanet B 623y AaHHbIX HOBYIO POAb

MNpeaocTaBAsET POAb, COAEPXALLYIO NPUBUAETMU AOCTYNA

YpanseT poAb 3 6a3bl AGHHbIX

YnpasaeHue TpaH3akumamm

COMMIT
ROLLBACK

SET TRANSACTION

START
TRANSACTION

SAVEPOINT
MporpamMmHbI SQL
DECLARE
EXPLAIN

OPEN

FETCH

CLOSE

PREPARE
EXECUTE
DESCRIBE

3asepwaer TEKYLWYIO TPaH3aKLUIo
OTMEHAET TEKYLLYIO TPaH3aKLMIO
OnpeaenseT xapakTepUCTUKN AOCTyNa K AGHHbIM B TEKYLLEeH TPaH3aKLUK

fIBHO HAYMHAET HOBYIO TPAH3AKLIMIO

YctaHaBAMBaeT TOYKY BOCCTAHOBAEHUA TpaH3aKLum

OnpeaenseT kypcop 3anpoca

Bo3BpalllaeT onucaHue naaHa AOCTyna K AaHHbIM B 3anpoce
OTKpbIBAET KYPCOP AAA NOAYYEHWUA Pe3yAbTaToB 3anpoca
M3BAEKaeT CTPOKY U3 pe3yAbTaToB 3anpoca

3aKkpbiBaeT kypcop

MoaroTaBAMBaET UHCTPYKLUMIO SQL K AMHAMUYECKOMY BbINOAHEHUIO
AnHaMuuecku BbINOAHAET MHCTPYKLUMIO SQL

OnucbiBaeT NOArOTOBAEHHbIN 3anpoc
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Nms Tabnuub

Komanpa MNpeanoxeHue

\ /

DELETE FROM SALESREPS

}WHERE SALES < 20000.00
Kniowesbie cnoea / /

Wwms cTonbua KoHcTaHTa
Puc. 5.1. Crpykrypa nHCcTpyKkuuu SQL

Kaxaas uHcrpykumsa SQL HaumHaeTcsl ¢ koMaHdbl, T.e. KAIOUEBOTO CAOBA, OITMCBHI-
BAIOLIEro AeNCTBUE, BBIIOAHSIEMOE MHCTPYKLMENR. TUNMUHBIMU KOMAHAAMM SIBASIIOTCS
CREATE (co3AaThb), INSERT (A06aBUTb), DELETE (yAaAUTb) M COMMIT (3apuKCUpOBATD).
[Tocre KOMaHABI MAET OAHO MAM HECKOABKO npedjoxerutl. [IpeAroXeHMe MOXeT onu-
CbiBaTb AaHHble, C KOTOpbIMM paboTaeT MHCTPYKLIMS, MAU COAEpXKaTb YTOUHSIOLIYIO
MHPOPMaLIMIO O AeICTBUM, BHIIOAHSIEMOM MHCTpYyKLMeil. Kaxxaoe mpearoxeHne Takxe
Ha4MHaeTCsl C KAIOUEBOTO CAOBA, TAKOTO Kak WHERE (rAe), FROM (0TKyAa), INTO (KyAa)
MAM HAVING (MMetownii). OAHM MTPEAAOXKEHUST B MHCTPYKLIMM SIBASIIOTCS OOsI3aTEAbHbI-
MM, a Apyrue — HeT. KOHKpeTHas CTPyKTypa U COAepXMMOe ITPEAAOXKEHMST MOTYT U3-
MEHSIThCsl. MHOTMe MpeAAOXKeHMsI COAepKaT MMeHa TabAULL UAU CTOAOLIOB; HEKOTOpble
M3 HUX MOTYT COAEPXaTb AOTIOAHUTEAbHbIE KAIOUEBble CAOBa, KOHCTAHTBI M BbIPaskeHMs.

B cranaapte ANSI/ISO onpeaeaen Habop 3ape3epBMpOBaHHBIX (a Takxke He3apesep-
BMPOBaHHBIX) KAIOYEBBIX CAOB, KOTOPBIE UCIIOAB3YIOTCSI B MHCTPYKLMsx SQL. B coorsercr-
BUM CO CTaHAApPTOM, 3ape3epBUMpPOBAHHbIE KAIOUEBble CAOBa HEAB3sl MICIIOAB30BaTb AAS
MMEHOBaHMsI O6beKTOB 6a3bl AAHHBIX, TAKMX KaK TaGAULIbI, CTOAOLIbI M MMOAb30BaTeAn. Bo
MHorux peaamsaumsax CYBA sToT 3anpeT ocrabaeH, HO TeM He MeHee CAeAyeT usberatb
VICTIOAB30BaHMsI KAIOYEBbIX CAOB B KayeCTBe MMeH TabAUII U CTOAGLOB. B Taba. 5.2 nepe-
YMCAEHBI KAIOUEBbIE CAOBA, BKAIOUeHHbIe B craHAapT ANSI/ISO SQL:2006.

Tabauua 5.2. 3ape3epsupoBaHHble KAtoueBble cnoBa SQL:2006

ABS ALL ALLOCATE ALTER
AND ANY ARE ARRAY
AS ASENSITIVE ASYMMETRIC AT
ATOMIC AUTHORIZATION AVG BEGIN
BETWEEN BIGINT BINARY BLOB
BOOLEAN BOTH BY CALL
CALLED CARDINALITY CASCADED CASE
CAST CEIL CEILING CHAR
CHAR_LENGTH CHARACTER CHARACTER_LENGTH CHECK
CLOB CLOSE COALESCE COLLATE
COLLECT COLUMN COMMIT CONDITION
CONNECT CONSTRAINT CONVERT CORR

CORRESPONDING COUNT COVAR_POP COVAR_SAMP
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IMpodonxenue maba. 5.2

CREATE CROSS CUBE CUME_DIST
CURRENT CURRENT_DATE CURRENT_DEFAULT TRA CURRENT_PATH
NSFORM_GROUP

CURRENT_ROLE CURRENT TIME CURRENT TIMESTAMP  CURRENT_ TRANSFORM_GROUP
_FOR_TYPE

CURRENT USER CURSOR CYCLE DATE

DAY DEALLOCATE DEC DECIMAL

DECLARE DEFAULT DELETE DENSE_RANK

DEREF DESCRIBE DETERMINISTIC DISCONNECT

DISTINCT DOUBLE DROP DYNAMIC

EACH ELEMENT ELSE END

END-EXEC ESCAPE EVERY EXCEPT

EXEC EXECUTE EXISTS EXP

EXTERNAL EXTRACT FALSE FETCH

FILTER FLOAT FLOOR FOR

FOREIGN FREE FROM FULL

FUNCTION FUSION GET GLOBAL

GRANT GROUP GROUPING HAVING

HOLD HOUR IDENTITY IN

INDICATOR INNER INOUT INSENSITIVE

INSERT INT INTEGER INTERSECT

INTERSECTION INTERVAL INTO 1S

JOIN LANGUAGE LARGE LATERAL

LEADING LEFT LIKE LN

LOCAL LOCALTIME LOCALTIMESTAMP LOWER

MATCH MAX MEMBER MERGE

METHOD MIN MINUTE MOD

MODIFIES MODULE MONTH MULTISET

NATIONAL NATURAL NCHAR NCLOB

NEW NO NONE NORMALIZE

NOT NULL NULLIF NUMERIC

OCTET_LENGTH OF OLD ON

ONLY OPEN OR ORDER

ouT OUTER OVER OVERLAPS

OVERLAY PARAMETER PARTITION PERCENT RANK

PERCENTILE_CONT PERCENTILE DISC  POSITION POWER

PRECISION PREPARE PRIMARY PROCEDURE

RANGE RANK READS REAL

RECURSIVE REF REFERENCES REFERENCING

REGR_AVGX REGR_AVGY REGR_COUNT REGR_INTERCEPT

REGR_R2 REGR_SLOPE REGR_SXX REGR_SXY

REGR_SYY RELEASE RESULT RETURN
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OxoHuarue maba. 5.2

RETURNS REVOKE
ROLLUP ROW
SAVEPOINT SCOPE
SECOND SELECT

SET SIMILAR
SPECIFIC SPECIFICTYPE
SQLSTATE SQLWARNING
STATIC STDDEV_POP
SUBSTRING SUM
SYSTEM_USER TABLE

TIME TIMESTAMP
TO TRAILING
TREAT TRIGGER
UESCAPE UNION
UNNEST UPDATE
USING VALUE
VAR_SAMP VARCHAR
WHENEVER WHERE

WITH WITHIN

RIGHT ROLLBACK
ROW_NUMBER ROWS

SCROLL SEARCH
SENSITIVE SESSION_USER
SMALLINT SOME

SQL SQLEXCEPTION
SQRT START
STDDEV_SAMP SUBMULTISET
SYMMETRIC SYSTEM
TABLESAMPLE THEN
TIMEZONE_HOUR TIMEZONE_MINUTE
TRANSLATE TRANSLATION
TRIM TRUE

UNIQUE UNKNOWN
UPPER USER

VALUES VAR_POP
VARYING WHEN
WIDTH_BUCKET WINDOW
WITHOUT YEAR

Chaeayer Taxxe usberaTb Npy MMEHOBaHUM OOBEKTOB 6a3 AAHHBIX He3ape3epBUpO-
BAHHBIX KAIOYEBBIX CAOB, IOCKOABKY OHU SIBASIIOTCS KaHAMAATaMM B 3ape3epBUpPOBaH-
Hble B 6yAyLIMX Bepcusx cTaHAAapTa. B TabA. 5.3 nepedncaeHbl KAIOUEBble CAOBA, BKAIO-
yeHHble B cTaHAapT ANSI/ISO SQL:2006.

Tabauua 5.3. HesapesepBupoBaHHble kKatoueBble cnoBa SQL:2006

ABSOLUTE ACTION ADA ADD

ADMIN AFTER ALWAYS ASC

ASSERTION ASSIGNMENT ATTRIBUTE ATTRIBUTES

BEFORE BERNOULLI BREADTH CASCADE

CATALOG CATALOG_NAME CHAIN CHARACTER_SET_
CATALOG

CHARACTER_SET_NAME CHARACTER_SET_ CHARACTERISTICS CHARACTERS

SCHEMA

CLASS_ORIGIN COBOL COLLATION COLLATION_CATALOG

COLLATION_NAME COLLATION_SCHEMA COLUMN_NAME COMMAND FUNCTION

COMMAND_FUNCTION_ COMMITTED CONDITION_NUMBER CONNECTION

CODE
CONNECTION NAME
CONSTRAINTS
CURSOR_NAME

DEFAULTS

CONSTRAINT_CATALOG
CONSTRUCTOR
DATA

DEFERRABLE

CONSTRAINT NAME
CONTAINS

DATETIME_INTERVAL_
CODE

DEFERRED

CONSTRAINT_SCHEMA
CONTINUE

DATETIME_INTERVAL_
PRECISION

DEFINED
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Hpo&omeuue. ma6a. 5.3

DEFINER DEGREE DEPTH DERIVED
DESC DESCRIPTOR DIAGNOSTICS DISPATCH
DOMAIN DYNAMIC_FUNCTION  DYNAMIC_ FUNCTION CO EQUALS

DE
EXCEPTION EXCLUDE EXCLUDING FINAL
FIRST FOLLOWING FORTRAN FOUND
GENERAL GENERATED Go GOTO
GRANTED IMMEDIATE IMPLEMENTATION INCLUDING
INCREMENT INITIALLY INPUT INSTANCE
INSTANTIABLE INVOKER ISOLATION KEY
KEY_MEMBER KEY_TYPE LAST LENGTH
LEVEL LOCATOR MAP MATCHED
MAXVALUE MESSAGE_LENGTH MESSAGE_OCTET LENGT MESSAGE_TEXT

H
MINVALUE MORE MUMPS NAME
NAMES NESTING NEXT NORMALIZED
NULLABLE NULLS NUMBER OBJECT
OCTETS OPTION OPTIONS ORDERING
ORDINALITY OTHERS OUTPUT OVERRIDING
PAD PARAMETER_MODE PARAMETER_NAME PARAMETER_ORDINAL

PARAMETER_SPECIFIC_

CATALOG
PASCAL
PRECEDING
PUBLIC
RESTART

RETURNED_OCTET _
LENGTH

ROUTINE_CATALOG
SCALE
SCOPE_NAME

SELF

SESSION

SOURCE
STATEMENT
TABLE_NAME
TRANSACTION

TRANSFORM
TRIGGER_SCHEMA
UNDER

PARAMETER _
SPECIFIC_NAME

PATH
PRESERVE
READ
RESTRICT

RETURNED_SQLSTATE

ROUTINE_NAME
SCHEMA
SCOPE_SCHEMA
SEQUENCE

SETS

SPACE

STRUCTURE
TEMPORARY
TRANSACTION ACTIVE

TRANSFORMS
TYPE
UNNAMED

PARAMETER_SPECIFIC_
SCHEMA

PLACING
PRIOR
RELATIVE

RETURNED_ CARDINALIT
Y

ROLE

ROUTINE_SCHEMA
SCHEMA_NAME
SECTION
SERIALIZABLE
SIMPLE
SPECIFIC_NAME
STYLE

TIES

TRANSACTIONS_
COMMITTED

TRIGGER_CATALOG
UNBOUNDED
USAGE

POSITION
PARTIAL

PLI

PRIVILEGES
REPEATABLE
RETURNED_LENGTH

ROUTINE

ROW_COUNT
SCOPE_CATALOG
SECURITY
SERVER_NAME
SIZE

STATE
SUBCLASS_ORIGIN
TOP_LEVEL_COUNT

TRANSACTIONS_
ROLLED_BACK

TRIGGER_NAME
UNCOMMITTED

USER_DEFINED_TYPE_
CATALOG
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Oxonyanue maéba. 5.3

USER_DEFINED_ TYPE_ USER_DEFINED_TYPE_USER_DEFINED_TYPE = VIEW
CODE NAME SCHEMA

WORK WRITE ZONE

B AaHHOI1 KHUre AonycTuMBble popMbl MHCTPYKLMIT SQL MAAIOCTpUPYIOTCSI C TOMO-
IIBIO CMHTAaKCUYEeCKMX AMarpaMM, TaKMX Kak IOKasaHHasi Ha puc. 5.2. YTobbl co3paTh
MTPaBUABHYIO MHCTPYKLMIO MAM IpEAAOXKEHMe, HeOOXOAMMO MpOTH 1O CHMHTaKcuye-
CKOJ1 AMarpaMMe BAOAb AMHMII AO TOYKM, KOTOpasl CAYXMUT KOHLIOM AuarpaMmbl. Ha
CMHTaKCMYeCKOii AMarpaMMe 1 B IIpMMepax KAIOUEeBble CAOBa BCErAa HaledaTaHbl IIPo-
mcHbIMK 6yKkBaMM (Kak caoBa DELETE u FROM Ha puc. 5.2), Ho noutn Bo Bcex CYBA
KAIOYeBble CAOBa MOXHO HabupaThb Kaxk IPOMMCHBIMM, TaK M CTPOUYHBIMM 6yKBaMu, U
4acTO MOCAeAHee OKa3blBaeTcs1 6oAee YAOOHBIM.

| DELETE FROM uma_mabnuyb

» WHERE 6

7 = P

A 4

Puc. 5.2. Mpumep CMHTAKCUYECKOK AMarpamMmbl

VI3smMeHsieMble 9AeMeHTHl MHCTPYKLMM SQL B CHMHTaKcUYeckol AMarpaMme yKas3aHbl
CTpOYHBIMM OyKBaMM M BHIAGCA€HBl KYpCUMBOM (MMsl TabAMLIBI M YyCAOBMe OT6Opa Ha
puc. 5.2). Ilpu coszpanMM MHCTPYKLIMU TPOTPaMMUCT AOAXKEH CAMOCTOSITEABHO OITpeAe-
AUTB KaXABII1 U3 Takux 3reMeHTOB. Heobs13aTeAbHbIe TPEAAOKEHMSI U KAIOUEBble CAOBa
(HanpuMep, NpeAroXeHNe WHERE Ha puC. 5.2) Ha CMHTaKCUUYeCKoii AuarpaMMe roxasa-
Hbl C TIOMOIIBIO AOTIOAHUTEABHBIX AMHUI. ECAM MMeeTCsl BO3MOXHOCTb Heobs13aTeAbHO-
ro BbibOpa M3 HECKOABKMX KAIOYEBBIX CAOB, TOTA@ TO M3 HMX, KOTOpOe MPUHATO IO
YMOAUYAHMIO (T.e. A€JICTBME, BbIIOAHSIEMOE MHCTPYKLVEN, €CAM He YKa3aHO HU OAHO 13
KAIOYEBBIX CAOB, BBITIOAHSIETCS, KaK eCAM Obl OBIAO YKa3aHO CAOBO IO YMOAYAHMIO),
MOAYEPKMBAETCSI.

Umena

Y kaxaoro obbekTa B 6ase AaHHBIX €CTb YHMKaAbHOe MMs. VIMeHa MCIOAB3YIOTCS
B MHCTpYKLMsIX SQL M yKasblBalOT, HaA KakUM O6beKTOM 6a3bl AQHHBIX AOAXHO OBITb
BBIIIOAHEHO AejicTBue. PyHAAMEHTAAbHBIMM MMEHOBaHHBIMU OObEKTaMM B PEASLIMOH-
HOVi 6a3e AaHHBIX SIBASIIOTCSI MMEHa TabAMILI, CTOAOLIOB U IOAb3OBaTeAell; MpaBuAa MX
MMeHOBaHMs1 6bIAM ONpeAeAeHbl elle B craHaapTe SQL1. B mocaeayronmx Bepcusx
CTaHAApTa 3TOT CHMCOK OBbIA 3HAUMTEABHO pacCIMpeH M Telepb BKAIOYAeT CXEMbl
(koarexumyu TabAuL), orpaHUYeHMs1 (OrpaHUUNTEAbHbIE YCAOBMsI, HaKAaAblBaeMble Ha
coaepXMMOe TabAMLL M MX OTHOLIEHMsI), AOMEHBI (AOMYyCTMMble HabOPbl 3HaYeHN 1, KO-
TOpBle MOTYT OBITb 3aHeceHbl B CTOAGeL)) M psIA APYIMX TUIIOB 06beKTOB. Bo MHOrmx
CYBA cyllecTBYIOT AOIIOAHUMTEAbHblE BUAbBI MMEHOBaAHHBIX O6BEKTOB, HallpUMep Xpa-
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HUMblE IPOLIEAYPbl, OTHOLIEHUs] “IepBUYHBIN KAIOU-BHEIIHMIT KAIOY”, OpMBI AAsI
BBOAA AQHHBIX U CX€Mbl peIIAMKALIMM AAHHBIX.

B cootseTcTBUM € nepBoHauaAbHBIM cTaHAapToM ANSI/ISO, umena B SQL A0oAXHBI
coaepXarth OT 1 A0 18 cUMBOAOB, HaUMHATHCs C 6YKBBI M HE MOI'YT COAEPXXaTb MPOHeAbHbIe
CMMBOABI MAM CIleLIMaAbHble CUMBOABI NMyHKTyauuu. B cranaapre SQL2 MakcuMaabHOe
Y)CAO CMMBOAOB B MMEHM YyBeAM4eHO A0 127 (AOCAOBHO B CTaHAApTe CKa3aHO “MeHee
128”), 1 5TO KOAMYECTBO OCTaeTCs] HEM3MEHHBIM AO MOCAeAHero craHaapra SQL:2006. Ha
NpaKTuKe NMoAAepXka nMeH B pasandnbix CYBA peaansopaHa rno-pasHoMy. Yatue Bcero
MIPUXOAUTCSI CTAAKMBATBCS C OTPaHMYEHMSIMI Ha MIMEeHa, CBsI3aHHble C APYTUM MTPOrpaMM-
HbIM obecrieyeHyeM BHe 6a3bl AQHHBIX (HalIpMMep, MMeHa NOAb30BaTeA€l, KOTOpble MOTYT
COBMAAATh C MMEHAMM, UCTIOAb3YeMbIMM OllepaLIMOHHO cucreMorlt). PasAnuHble NpoAyK-
Thl OTAMYAIOTCs M 10 OTHOIUIEHMIO K ITPUMEHEeHMIO B MMEHax CIelLMaAbHbIX CUMBOAOB.
C TOYKM 3peHus] NIepeHOCUMOCTHM, AyUllle BOSAEPXKATbCSI OT AAMHHbBIX MMEH U He IpyuMe-
HATb B HMX HUMKAKMX CIELMAAbHbIX CUMBOAOB, 32 MICKAIOUEHMEM CHMMBOAA MOAYEpPKMBa-
HMs1, KOTOPBII UCTIOAB3YETCs1 AAsI Pa3A€AEHNsI CAOB B MMeHax SQL.

Hmena Tabany

EcAu B MHCTpYKLMM yKa3aHO MMs Tabamubl, SQL npeanoaaraer, 4To MPOMCXOAMUT
obpallleHrie K OAHOM M3 BallMX COOCTBEHHBIX TabAML] (T.e. TabAML, KOTOpbIe CO3AAAU
Bbl). O6BIYHO TabAMIIAM MTPUCBaMBAIOTCSI KOPOTKUE, HO ONMCAaTeAbHblE UMEHa.

VIMeHa Tabanil B y4ebHOI 6a3e AaHHBIX (ORDERS, CUSTOMERS, OFFICES, SALESREPS)
MOTYT CAYXMTb XOpolummy npumepamu. B nepconaabHbIX 6a3ax AaHHBIX MAM 6a3ax AaH-
HBIX HEOOABIIIMX OTAEAOB BBIOOPOM MMeH AAsl TaDAMLL OOBIYHO 3aHMMAETCsl pa3paboTumK
VIAU TTPOEKTMPOBLLMK 6a3bl AAHHBIX.

B 60Aee KpyMHBIX KOPIIOpaTUBHBIX 6a3ax AQHHBIX MOTYT CYILLIECTBOBaTb ONPEAEAEH-
Hble KOPIIOpaTMBHblE CTAaHAAPTBl MMEHOBaHMsI TabAMLI, MO3BOASIOLIME U36eXaTh KOH-
¢aukToB umeH. Kpome toro, 6oapumHcTBO CYDA 103BOAsIET pa3AMYHBIM MOAB30OBaTe-
ASIM CO3AaBaTh TAabAMLIBI C OAMHAKOBBIMM MMEHaMM (HaIllpMMep, U MOAB30BaTeAb Joe,
" MOAb30BaTeAb Sam MOTYT cO3AaTh Tabamiy BIRTHDAYS). CYBA obpalaercs x Heob-
XOAMMOI1 TabAulle B 3aBUCMMOCTM OT TOTO, KTO M3 INOAb30BaTeAell 3ampalliBaeT AaH-
Hble. [Ipy HaAM4YMM COOTBETCTBYIOIUMX IpaB MOXKHO ObpalliaThCsl K TabAMLIaM, BAa-
A€AbLlaMM KOTOPBIX SIBASIIOTCSI APyTHe TIOAb30BAaTEAM, C TIOMOLLBIO NMOHOZ0, UAM Keanu-
puyuposanrozo, umenu mabauyvi. OHO COCTOMT U3 MMEH BAAAeAbLla TabAMLIBI M COBCT-
BEHHO TabAMIIBI, pasAeAeHHbIX Toukoil. Hanpumep, kBaanguimpoBaHHOe MMsT TabAMLIbI
BIRTHDAYS, BAAAEABLIEM KOTOPOA SIBASIETCS [IOAB30BAaTEAb SAM, UMEET TaKOil BUA.

SAM.BIRTHDAYS

B obiem cayyae B uHCTpyKkuMsx SQL Besae, rae AOAXKHO UCIOAB30BaTbCsl UMsl Tab-
AMLIbl, MOXXHO UCIIOAB30BaTh ee KBaAubULIMPOBaHHOE MMsl.

Cranaapt ANSI/ISO SQL eme 60ab1e obob111aeT MOHsATHE KBaAUGMULMPOBAHHOTO
umenu Tabanubl. OH paspelllaeT CO3AaBaTh MMEHOBAHHOe MHOXECTBO TabAMlI, Hasbl-
BaeMoe cxemoti. Bl MoXeTe obpallaThcs K TabAMLIe OITPEAEAEHHOM CXeMbl C UCIIOAb30-
BaHMeM KBaAuduumposaHHOro umenu. Hanpumep, obpaiienne k Tabaniie BIRTHDAYS
B cxeMe EMPLOYEE_INFO MMeeT CACAYIOLLUIA BUA,

EMPLOYEE INFO.BIRTHDAYS
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B raase 13, “Co3aaHne 6a3bl AaHHBIX”, MMeeTcsl 60AbLIe MHPOpMaLMM O cxeMax,
MOAB30BaTeAsIX UM MHBIX acrekTax cTpykTypbl SQL-6a3bl AaHHbIX. Iloka yTo mpocTo
ITOMHUTE, YTO MOAb30BAaTEAU U CXEMbl — 3TO HE OAHO M TO Xe€, U B AEICTBUTEABHOCTHU
OAMH ITIOAb30BaTE€Ab MOXET ObITh BAAAEABLIEM HECKOABKUX CXEM.

HmeHa cTonbuoB

Ecan B SQL-MHCTpyKLMM YKa3aHO MMsl CTOAGLIA, 06bI4HO SQL caM B COCTOSIHMM OI1-
PEeAeAMTD, B KaKOii M3 yKasaHHBIX B 3TOM >Ke MHCTPYKLMM TabAUL] COAEP>XXUTCST AaHHBI
cToaberr. OAHAKO eCAM B MHCTPYKLMIO TPebyeTCsl BRAIOYMTD ABa CTOAOLIA U3 pasAMYHBIX
TabAMLI, HO C OAIHAKOBBIMM MIMEHAMU, HEOOXOAMMO yKa3aTb Kéa1upuyuposaHvle UmeHa
CMo6108, KOTOpble OAHO3HAYHO OMPEAEASIIOT MX MecTOHaxoxXAeHMe. Takoe kBaAudpu-
LIMPOBaHHOE MMsI CTOADLIa COCTOUT U3 MMEHM TabAMIIBI, COAepXKallleii CTOAGeLl, 1 MMeHU
CTOAOLI, pasAeAeHHbIX TO4KoM. HanpuMep, moaHoe mMst croabua SALES M3 TabAULIbI
SALESREPS MMeeT TaKoOii BUA.

SALESREPS. SALES

Ecau croabelr HaXOAUTCs1 B TabAMLIE, BAAAEABLIEM KOTOPOI1 SIBASIETCSI APYTOii IIOAB30-
BaTeAb, TO B KBaAMPULIMPOBAHHOM MMEHM CTOAOLIA CAEAYET MCIIOAB30BaTh KBaAMPULIM-
poBaHHOe MMs1 Tabauubl. Hanpumep, nmoaHoe uMmsi croabua BIRTH DATE B Tabauie
BIRTHDAYS, BAQAEABLIEM KOTOPO SIBASIETCSI TIOAB30BaTeAb SAM, MMEET CACAYIOLLMIA BUA.

SAM.BIRTHDAYS.BIRTH_DATE

KBaanuduimposaHHoe 1Msl CTOAGLIa MOXHO MCTIOAB30BaTh BMECTO KOPOTKOTO MUMEHM
B MHCTpyKLMsAX SQL TaM, rae UCoAb3yeTcst MPOCToe (HeKBaAupULIMPOBaHHOE) UMs; 06
VICKAIOYEHMSIX TOBOPUTCSI IPM OIMMCAHMM KOHKPETHBIX MHCTpYyKLmit SQL.

Tunbl AAHHbBIX

B cranaapte ANSI/ISO SQL onuchiBatoTCs pa3AMyYHble TUITBI AQHHBIX, KOTOpblE MO-
ryT xpaHuTbcsl B SQL-6a3e AaHHBIX M obpabaTbiBaTbesl ¢ moMolubio SQL. VcxoaHblit
craHAapT SQL1 onpeaeAsiA AUILIb MMHMMAaAbHBI Habop TUIIOB AaHHBIX. [Tocaeayrolme
BEpCMM CTaHAApTa paclUIMpPUAU CIIMCOK, AOGaBMB B HETO CTPOKM IIepeMEeHHOM AAMHBI,
AaTy ¥ BpeMmsl, 6utoBble cTpoky, XML u Apyrue tumsl AaHHbix. CoBpeMeHHble KOMMep-
yeckue CYBA B cocTosiHMM paboTaTh C AQHHBIMYM CaMbIX Pa3sHBbIX TUIIOB, TPUYEM MEXAY
HabopaMyu THIOB AaHHBIX y pasHbix CYBA mMeroTcs cyuiecTBeHHble oTAM4Ms. Hike
PacCMOTPMM TUIIMYHBIE TUIIbI AAHHBIX.

o Ileable uncaa. O6BIYHO 3TO AaHHBIE O LieHaX, KOAMYECTBax, BO3pacTe M T.IL
LlerouncaeHHble CTOAOLBI YAaCTO MCHOAB3YIOTCS TaKXe AAS XpaHeHMs! MAeH-
TUPUKATOPOB, TaKUX KaK MAEHTUGIUKATOP KAMEHTA, CAY’Kalllero MAM HOMep
3aKasa.

o AQCHTPI‘{H]:IQ YHUCAA. LII/ICAa, nMeruine ApO6Hy10 4aCTb, HO KOTOpbl€ BbIYMC-
ASIIOTCSI TOYHO, — HaNlpMMep, KYpCbl BAAIOT MAM ITPOLIEHTHI. 33‘{aCTy10 3TO
A€He>XXHble BEAYNHBDI.
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Yncaa c naaBalomesi TOYKOA. BeAunHbl, KOTOpble MOXHO BBIUMCAUTD MTPU-
OAUBUTEABHO, TaKMe KaK BeC MAM paccTosiHue. Ymcaa ¢ maaBarolei TOYKoin
MOTYT MPEACTaBASITb 60A€e IIMPOKMIi AMaNa30H 3HAYeHU, YeM AeCSTUYHbIe
4MCAA, HO ITpY paboTe C HUMM BO3MOXKHBI [TOT'PELIHOCTY OKPYTA€HMSI.

CTpoxu CMMBOAOB NOCTOSIHHOM AAMHBL. O6BIYHO 3TO CTPOKM, MMeOLINe
OAHY M Ty Xe AAMHY, — Halpumep, MOYTOBble KOAbI, abbpeBuaTypbl CTpaH
MAM LITATOB, KpaTKue omucaHus U T.1. Ecau peaabHast cTpoka okasblBaeTcst
KOpoue, 4YeM CTPOKM, XpaHsIILlMecs: B AAHHOM CTOAGLle, OHa AOIMOAHSIETCsI TPO-
6eaaMi, C TeM 4TOOBI ee AAMHA COOTBETCTBOBAAA YKa3aHHOI B OMMCAaHMU TUIIA
AQHHBIX.

CTpoku CMMBOAOB NepeMeHHOM AAMHBL. CTPOKM CHMMBOAOB, AAMHAa KOTO-
PbIX U3MEHSIETCs1 OT CTPOKM K CTPOKE A0 HEKOTOPOTO MaKCMMAaAbHOTO 3Haue-
Husl. (B cranaapTe SQL1 6b1AM ONpeAeAeHbl TOABKO CTPOKM MOCTOSIHHOM AAM-
Hbl, KOTOpble Npollle B paboTe, HO TPebyIOT 3HaUUTEABHO 6OAbILIe IPOCTPaH-
cTBa AAsl XpaHeHMs1.) CTOABLIBI C STUM TUIIOM AAHHBIX OOBIYHO XpaHAT MMEHa
AIOA€Il MAM HasBaHMsl KOMIIaHMii, aapeca, olMcaHMs U T.A. B oTamume ot
CTPOK IIOCTOSIHHOJ AAMHBI, 3A€Ch HET AOTIOAHEHMs] pobeAaMM — XPaHWUTCS
TOABKO HEOOXOAMMOE KOAUYECTBO CUMBOAOB, @ TAaKXe AAMHA CTPOKM.

AeHexxHble BeanmumHbl. Bo MHormx CYDA mnoaaepXuBaeTcss TUIT AQHHBIX
MONEY MAM CURRENCY, KOTOPBIit OOBIYHO XPAaHUTCSI B BUAE AECSITUYHOTO YUC-
Aa MAUM YMCAA C MIAABalolel Toukoit. HaAnume oTA@ABHOrO THUITAa AQHHBIX AASI
NPeACTaBAE€HMs] AGHEXHBIX BEAMUYMH IO3BOASIET NPaBUABHO $OpMaTHpPOBaTh
UX Npu BbiBOAE Ha 3kpaH. OAHako B cTaHAapTe SQL Takme TUnbl AaHHBIX He
ONPEAEASIOTCSL.

Aarta n Bpems. [loarepxkka 3HaueHMIT AaThl/BpeMeHM TaloKe LIMPOKO pac-
npoctpaHeHa B pasanyHbix CYDGA, xoTs1 criocobbl ee peaAnsalmy AOBOABHO
CMABHO OTAMYAIOTCSI APYT OT APYTa, IOCKOABKY AO IPMHSITUS CTaHAApTa pas-
AMYHble TPOM3BOAMTEAM IIO-pasHOMY peaAM30BbIBAAM STOT TUIl AaHHBIX.
O6BbIYHO MOAAEPKMBAIOTCSI pa3AMYHble KOMOMHALIMU AAT, BpEMEHM, BpeMeH-
HuIX MHTEpPBAAOB M apudMETMUECKMX AEMCTBMII HaA STUMM BeAMUMHAMM.
Cranaapt SQL BkAIOUaeT AeTaAbHYIO crielmduKaLmio TUIIOB AAHHbIX DATE,
TIME, TIMESTAMP U INTERVAL, a TakXkKe ITIOAAEPXKY 4acOBBIX [OSICOB U TOY-
HOTO BpeMeHU (HallpyMep, AeCSITble MAU COTbIe AOAU CEKYHABI).

Aoruyeckue BeanunHbl. Oaun CYDBA, B yactHocT Microsoft SQL Server,
SIBHO TIOAAEPXMBAIOT AOTMYecKue 3HaueHMs1 (TRUE mam FALSE), a Apyrue
paspellalOT BBIOAHATb B MHCTpyKumsx SQL  Aormyeckme omnepaumn
(cpaBHeHue, rorndeckoe M1/ VIAU u Apyrue) Haa AQHHBIMML

AAMHHBIE CUMBOABHBIE 06 beKTHhI. B cTanaapT SQL:1999 Aob6aBAeH Tvn AaH-
HBbIX CLOB, KOTOpBIit obecrieunBaeT XpaHeHMe GOABLIMX CMMBOABHBIX CTPOK,
AO IIPEAEABHBIX pa3MepOB, KOTOpble OOBIYHO COCTaBASIFOT HECKOABKO rurabari-
TOB. TO MO3BOASIET XPaHUTh B 6a3e AaHHbIX LIeAble AOKYMEHTBI, ONIMCaHMUs TO-
BapoOB, TeXHUUYECKME CTATby, Pe3OME U APYrue HeCTPYKTYpUpPOBaHHBIE TeK-
croBble AaHHble. Psia SQL-6a3 AaHHBIX NOAAEpXKMBaeT COGCTBEHHbIE TUIIbI
AaHHBIX (AOGaBAeHHble AO BBeaeHMs1 cTaHAapra SQL:1999) aasa xpaHeHus
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AAVHHBIX TEKCTOBBIX CTPOK (06b19HO A0 32000 man 65000 cMMBOAOB, a B psiae
caydaeB — 1 Toro 6oapie). O6pruHo CYBA, orpannumnsaeT rnpuMeHeHue Ta-
KMX CTOAGOLIOB B MHT@PAKTUBHBIX 3aIpOCax M MOUCKAaX.

¢ Boapmue 6uHapHbIe 06beKTHI. B cranAapT SQL:1999 A06aBA€H THIT AQHHBIX
BLOB, KOTOPBI MOAAEPXMBAeT XpaHEHMEe HEeCTPYKTYPUPOBAHHBIX TOCAEAO-
BaTeAbHOCTe!l 6aiiToB nepeMeHHON AAMHBL CTOAGLIBL, coAepiKallle Takue
AQHHBIE, MCIIOAB3YIOTCS AASl XPaHEHUs! BUAEOM30OpakeHWil, BBHITOAHMMOTO
KOAQ U IIpoYeli HeCTPYKTypUPOBaHHOI MHPOpMaLmn. A0 mybAMKaLMyM CTaH-
AapTa pa3paboTuMKM peaAu30BbIBAAM COOCTBEHHBIE pellleHMs], TaKue KaK TH-
nbl AaHHBIX IMAGE B SQL Server mam LONG RAW B Oracle, koTopble MOryT
XpaHUTb A0 2 I'6aiiT AaHHBIX.

e Asuarckue cMMBOABL C pOCTOM IOAAEPKKM 6a3aMM AaHHBIX I'AODAABHBIX
npuroxxennit npomssoautean CYBGA A06aBASIIOT MOAAEPXKKY B CTpPOKax ¢pumk-
CMPOBaHHOJ U NIepeMEeHHOM AAMHBI MHOTOOAiTOBbIX CMMBOAOB, MCTIOAB3y€E€MbIX
AAS1 TIPEACTABAEHUS MEPOrAMGIUIECKOro IMCbMa MAM apabCKiX CUMBOAOB. AAst
STOTO MCIIOAB30BAaAMCh COOCTBEHHblE TMITbI AAHHBIX, TaKkuMe Kak GRAPHIC u
VARGRAPHIC B SQL Server. B Hactosiiee Bpemst craHaapT ANSI/ISO onpeae-
AsleT pa3AMYHble CUMBOABHBIE TUITbI AAHHBIX AASl HA6OPOB HALMOHAABHbBIX CUM-
BOAOB (NCHAR, NVARCHAR 1 NCLOB). XOTs! 60ABILIMHCTBO COBpeMeHHbIX 6a3 AaH-
HBbIX TOAAEP>KMBAeT COXpaHeHMe U BBIOOPKY TaKMX CUMBOAOB (3a4acTylo C Ipu-
meHeHneM UNICODE aas ux mpeAcTaBAeHMs), TIOAAEPXKKA [TOMCKA U COPTH-
PPOBKM AOCTaTOYHO CMABHO BApbUPYETCs B Pa3AMUHbIX 6a3aX AAHHBIX.

B Taba. 5.4 nepeuncaeHsl TUIIBI AaHHBIX, OIlpeAeAeHHble B craHaapTe ANSI/ISO.

Tabauua 5.4. Tunbl AaHHbIX ANSI/ISO SQL

Tun AaHHbIX CoKpaweHune OnucaHue

CHARACTER (guymHa) CHAR CTPOKM CUMBOAOB NOCTOSIHHOW AAMHbI

CHARACTER VARYING (asmHa) CHAR VARYING, CTPOKM CUMBOAOB NEPEMEHHON AAUHbI
VARCHAR

CHARACTER LARGE OBJECT (zymHa) CLOB BoAblwKe CTPOKM CUMBOAOB NEPEMEHHON

AAUHDI

NATIONAL CHARACTER (aumHa) NATIONAL CHAR,

NCHAR

CTpPOKM CUMBOAOB NOCTOSHHOW AAMHbI C
Habopamu HaLMOHAAbHbIX CUMBOAOB

NATIONAL CHARACTER

VARYING (gumHa)

NATIONAL CHARACTER LARGE
OBJECT (msmHa)

BIT (anmHa)

BIT VARYING (mJmHa)

INTEGER

SMALLINT

NUMERIC (ToyHOCTE, Macurab)

DECIMAL (ToyHOCTE, Macurab)

NATIONAL CHAR
VARYING, NCHAR

NCLOB

INT

DEC

CTpOKM CUMBOAOB NEPEMEHHON AAUHBI C
HabopaMu HaUuMOHAAbHBLIX CUMBOAOB

BOAbLIME CTPOKM CUMBOAOB NEPEMEHHON
AMMHBI C HA60PaMM HALLUOHAAbHBIX CUM-
BOAOB

BUTOBbBIE CTPOKM NOCTOSIHHOW AAMHbI
BuTOBbLIE CTPOKU NEPEMEHHON AAUHbI
Lieabie uucna

Maable ueAble uncaa

AecaTMuHbIe YuCAa

AecATnYHbIE YncAa
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Oxonyarue maba. 5.4

Tun paHHbIX CoxkpaweHue Onucaxue

FLOAT (TOYHOCTE) Yucaa ¢ naasatoLLein TO4KON

REAL Yucaa ¢ naasaroLleit TOUKON MaAon Tou-
HOCTU

DOUBLE PRECISION Yuncaa ¢ naaBatowein TouKon 60AbLLIOH
TOYHOCTH

DATE KaneHpapHble AaTbl

TIME (TOYHOCTE) Bpemsa

TIME WITH TIME ZONE (TOYHOCTE) MNosAcHoe Bpems

TIMESTAMP (TOYHOCTE) Aara u Bpems

TIMESTAMP WITH TIME Aata u noAcHoe sBpemsa

ZONE (TOYHOCTE)

INTERVAL BpemeHHbIe uHTepBanb!

XML (MommpmuxaTop Tmaa CuMBOAbHbIE pAaHHbIE B XML-dpopmare

[BTOpmyHEIT MOOMPUKATOP THMNA] )

PasAnumst B IOAAEpKKe TUIIOB AaHHBIX B pasHbIX peaansaumsx SQL npensarcTsyioT
nepeHocumocti SQL-npuaoxxennit. [TpuumHbl MOAOGHBIX pasAMuMii CA€AYeT UCKAThb
B CaMOM IIyTH, IO KOTOPOMY pa3BUBAAUCH peAsILIMOHHble 6a3bl AaHHBIX. BoT TunmuyHas
cxeMa TaKoro My Tiu.

[Tpouspoanteab CYBA Aob6aBMA B CBOI MPOAYKT HOBBI/ TUIT AQHHBIX, KOTO-
pblit obecriednBaeT MOAe3Hble HOBble BO3MOXHOCTM AAsI OITIPEAE€AEHHOM I'pyIl-
bl TOAb30BaTEAEI.

Apyrie Npou3BOAUTEAU BBEAU TMOAAEPXKKY TOTO e TUIIa AAHHBIX, HO C He-
60ABILIMMY MOAMGUKALIMSIMU, UTOOBI MX HEAB3sl OBIAO OOBMHMTD B CAETIOM KO-
NMpOBaHUM.

[lo mpoecTBUM HECKOABKMX A€T POCTa MOMYASIPHOCTY HOBOTO TUITa AQHHBIX
OH mnosiBAseTcsl B 6oabumHCTBe Beaylumx CYBA, cTaB 4acTbio “AXKEHTAb-
MeHcKoro Habopa” 6a30BbIX TUIIOB AaHHBIX, MMOAAEpP>KMBaeMbIX OCHOBHBIMU
peaamsanmsmu SQL.

Aanee 3TOi1 MAeeli HAYMHAIOT MHTEPECOBATbCS KOMUTETHI 10 CTAaHAAPTU3aLIMK,
3apayeil KOTOpbIX SIBASIETCS] YCTPaHeHMe MPOM3BOAbHBIX Pa3sAMuMil B peaiusa-
umsx Beaymx CYBA. Ho deM 60Ablile Takux pasAuumit, TeM TpyAHee HaifTu
KoMnpomuce. Kak NnpaBuAO, pe3yAbTaTOM AESITEAbHOCTM KOMUTETA SIBASIETCS
BapMaHT, KOTOPbIIf He COOTBETCTBYET B TOUHOCTU Hi 00HOU U3 peaAu3aLimii.

[Tpoussoantean CYBA HauMHAIOT MOTMXOHBKY BHEAPSITb MOAAEPKKY IMOAY-
YeHHOTO CTAaHAAPTU3MPOBAHHOIO TUIIA AAHHBIX, HO IIOCKOAbKY OHM pacIiOAa-
raloT oblIMpHON 6a30it yXKe MHCTAAAMPOBAHHBIX MIPOAYKTOB, TO BbIHYXXAEHbI
COIPOBOXAATb M CBOJ COOCTBEHHBIN CTapblil BApMAaHT THIIAa AAHHBIX.

[To npoiecTBM AAUTEABHOTO BpeMeHM (OObIYHO BKAIOYAIOLIEro BbIITYyCK He-
ckoAbkMx HOBbIX Bepcuit CYDA) nmoab3oBaTeAM, HaKOHell, IOAHOCTBIO Tepe-
XOAST K MCIIOAb30BaHMIO CTAaHAAPTHOIO BapuaHTa pacCMaTpMBaeMOro TuIa
AaHHbIX U npousBoauTeab CYBDA MoOXeT HayaTb IIpOLIECC YAAA€HMs TMOA-
A€P>XXKM CTapOro BapuaHTa 13 CBOEro NpoOAYKTa.
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B kauecTBe OTAUYHOrO npuMepa paccMOTpUM Ct)OpMaTbl NMpeACTaBA€HUSI AaTbl
U BpeMeHU. TaK, DB2 AaBHO MOAAEPXKUBAET ITPEACTaBA€HME AAT 1 BpEMEHU IIpU ITIOMO-
M TpexX pasAUYHbIX TUITIOB AAHHbIX.

e DATE Xpanurt Aaty Hanoaobue “June 30, 2008”
e TIME XpaHuT BpeMs cyTok Hanoaobue “12:30:00 p.m.”

e TIMESTAMP  [IpeAcTaBAsieT KOHKPETHBI/f MOMEHT BpeMeH! C TOYHOCTBIO
AO HaHOCEKYHA

3HaveHMs1 AaThl M BPeMEHM MOXKHO IPEACTaBASTb B BUAE CTPOKOBBIX KOHCTaHT.
Kpome Toro, noaaepxusaiorcs: apudmeTrndeckue onepaumy Hapd 3HaA4eHUSIMM AAThI.
Huxe npuseaen npumep c ucnoab3obannem AaT DB2, B KOTOpoM NpeAnioAaraeTcsl, 4to
B CTOAGLIe HIRE_DATE COAepXaTcsl AaHHble Tura DATE.
SELECT NAME, HIRE_DATE

FROM SALESREPS
WHERE HIRE_DATE >= '05/30/2007' + 15 DAYS;

B CYBA SQL Server BBeA€H eAMHBIIT TUIT AQHHBIX AAsI TPEACTABAEHMsI AAThl U BpeMe-
HU — DATETIME, KOTOPbI/i HAIOMMHAET TUI AAHHbIX TIMESTAMP u3 DB2. Ecan croaben
HIRE_ DATE uMeeT v DATETIME, B 9Toi CYDGA MOXHO BBITOAHUTD TaKO# 3aIpoc.
SELECT NAME, HIRE_DATE

FROM SALESREPS
WHERE HIRE DATE >= '06/14/2007';

[TockoAbKy B 3ampoce He ykazaHO KOHKpeTHoe BpeMs 14 mionsa 2007 roaa, SQL
Server o yMOAYaHMIO CUMTAET, YTO BpeMsl COOTBETCTBYeT NMOAYHOUM. Takum obpasom,
3arnpoc Ars1 SQL Server e deticmsumenvHocmu 03Ha4aeT CAeAyIOLlIee.

SELECT NAME, HIRE_ DATE

FROM SALESREPS
WHERE HIRE_DATE >= '06/14/2007 12:00AM';

Kpome Ttoro, SQL Server noaaepxmsaeT apudmeTndeckue ornepalmy Haa AaTaMu
C MOMOLLBI0 HabOpa BCTpOeHHBIX yHKIMIL. Tak, paccMaTpyuBaeMblit Bblllle 3alpoC U3
DB2 MoxHoO nepercaTb AAst SQL Server caeayroimm obpasoM.
SELECT NAME, HIRE_DATE

FROM SALESREPS
WHERE HIRE_DATE >= DATEADD (DAY, 15, '05/30/2007');

9T0, KOHEYHO Xe, 3HAYMTEABHO OTAMYAETCs1 OT cuHTaKcuca DB2.

CYBA Oracle nsaaBHa noaAep>XuBaeT €AMHCTBEHHBII TUIT AAHHBIX AASI IIPeACTaBAe-
HMsI AQThl M BpeMeHM, KOTOpblit Ha3blBaeTcsl DATE (3aMeTuM, 4To HaumHas c Oracle 9i
B HEM ITOAAEPKMBAIOTCs CTaHAAPTHBIe Tumbl SQL DATETIME u TIMESTAMP). Kak 1 Tun
AaHHBIX DATETIME B SQL Server, Tun aAaHHbIx DATE B Oracle daxTiyecky cOOTBETCTBY-
eT TUIy AaHHbIX TIMESTAMP u3 DB2. Kak u B SQL Server, BpeMeHHas1 4acTb 3Ha4eHUsI
Tuna DATE MO YMOAYaHMIO IPMHMMAETCs] paBHOI MoAyYHOuUM. @opMaT AaThl, MPUHSTHIN
B Oracle o ymoAuanuio, otTan4aeTcs: ot dopmartos, npuHaThIX B DB2 n SQL Server, no-
3TOMY Bepcus 3arpoca Aast Oracle MeeT caeAyIOLLIMIL BUA.



110 Yactb II. Bbi6opka AaHHbIX

SELECT NAME, HIRE_DATE
FROM SALESREPS
WHERE HIRE DATE >= '14-JUN-07';

Oracle Takxe, XOTsI M C HEKOTOPbIMM OTPaHNYEHUSIMY, IOAAEPXIBaeT apudmeTHye-
CKMe omnepalyuy HaA AaTaMy, IOSTOMY MCXOAHBIN 3allpOC MOXHO MOBTOPUTDb, HO C TeM
OTAMYMEM, UTO 3A€Ch He UCITOAB3YETCsT KAKOUeBOe CAOBO DAYS u3 DB2.

SELECT NAME, HIRE_DATE

FROM SALESREPS
WHERE HIRE DATE >= '30-MAY-07' + 15;

3ameTuM, OAHAKO, 4TO 3Ta MHCTpyKUMs TpebyeT oT CYGA HesiBHOro npeo6pasoba-
HUSI CTPOKM B COOTBETCTBYIOLLMIA TUIT AAHHBIX, IIPeXAe YeM OYAeT BHIIIOAHEHO CyMMMU-
poBaHMe, 1 YTO He Bce peaamsauun SQL noaaepXuBaroT Takoe npeobpasosaHue. Ha-
npumep, Oracle coobimT 06 oummbke, eCAM MepeA BBIIOAHEHMEM apudMeTUYecKUX
AeCTBUIT He 6yAeT npuMeHeHa PYHKLUMsA TO_DATE MAM CAST, Npeobpasyrolias CUM-
BOABHYIO CTPOKY B THI AaHHbIX Oracle DATE nau DATETIME.

K cyacteio, B cBsisum ¢ HacrynaeHneM 2000 roaa 6OABLIMHCTBO ITPOU3BOAUTEAEN
CYDBA A06aBUAM YHMBEPCAABHYIO IIOAAEPXKKY AAT B MHCTPYKLMsX SQL ¢ roaom u3 de-
Thlpex UMp B cTaHAAPTHOM dopMaTe YYYY-MM-DD, KOTOPBI/ Mbl 11 6YAEM UCIOAB30-
BaTb B OOABIIMHCTBE IPUMEPOB B AaHHON KHUre. B caydae Oracle ¢popmar o yMoaya-
HMIO OCTaeTCsl TEM Ke, UTO U B MPUBEAEHHBIX paHee MpUMepax, HO ero MOXHO U3Me-
HUTb OAHOJI KOMaHAOM B ceccuM 6a3bl AaHHBIX MAM TMOAb30BaTeAs.. Ecam Bbl paboraere
¢ Oracle 1 xOTUTe BBITOAHUTH [IPUMEP U3 AAHHOI KHWUIY, IIPOCTO BBEAUTE IPUBEAEH-
HYIO KOMaHAY AAsI U3MeHeHMs1 popMaTa AaThl 110 YMOAYaHMIO.

ALTER SESSION SET NLS_DATE_FORMAT = 'YYYY-MM-DD';

[Tpu dopMupoBaHmm 3ampoca rnoyucka TOUHOM AaThl C IPUMEHEHMEM OllepaTopa pa-
BEHCTBA (=) CAeAYeT ObITb OCTOPOXHBIM, IOCKOABKY COOTBETCTBYIOLIME AAHHBIE XPAHSIT
ellle ¥ BpeMsl CyTOK. PaccMOTpUM CcAeAyIoLLINit TpUMep.

SELECT NAME, HIRE_DATE

FROM SALESREPS
WHERE HIRE DATE = '06/14/2007';

Ecan mHdopManmst o AaTe npueMa cayxalllero Ha paboTy 6blaa coxpaHeHa B 6ase
AQHHBIX B TOAAeHb 14 mioHst 2007 roaa, TO CTpOKa, COAepiKalllasi CBeAeHMsl 06 3TOM Je-
AOBeKe, He MOMaAeT B pe3yAbTaThl 3ampoca B cAydae 6a3 aaHHbIx Oracle mam SQL
Server. CYBGA noaaraet, 4TO K CTpOKe AaThl B MHCTpYKLMM SQL caeayeT AobaBuTh Bpe-
Msl, COOTBETCTBYIOLLlee IIOAHOYM, a TaK KaK MOAAEHb U NMOAHOYb — “ABe 60AbLLIME pas3-
HULIb”, AaHHas1 CTpoKa He 6yAeT otobpaHa. C Apyroit CTOpoHbl, OHa 6yAeT oTobpaHa
B DB2 npu xpaHeHun AaHHbIX B popMmaTe DATE.

Haxkowner, HaunHas ¢ SQL2 B cranAapT ANSI/ISO 6514 BBeAeH HabOp TUIIOB AaHHBIX
AAsl paboThI C AQTOM U BpeMeHeM, OCHOBaHHbIX Ha pacCMOTPEHHBIX TUITaX AaHHBIX U3
DB2, Ho He nAeHTUYHBIX UM. B AONIOAHeHMe K TuaM AaHHbIX DATE, TIME u TIMESTAMP
CTaHAApT OMNpeAeAsieT TUIl AaHHbIX INTERVAL, IpeAHa3HaueHHBI1 AAsl XpaHeHMsl 3Ha-
YeHUII MHTEpBaAOB BpeMeHM (Hampumep, NMPOAOAXMTEABHOCTb KAaKOro-TO Ipoliecca,
M3MepeHHas B AHSIX, YacaX, MMHYTax 4 CeKyHAaX). B craHaapTe onpeaeAeHbl TIIaTeAb-
HO ITPOAYMaHHbIe CAOXKHBIE METOABI AASI BBINTOAHEHMsI apudpMeTUIeCKMX OTepaLnii HaA
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3HaYeHMsIMM AAThbl U BpeMeHM, ITPUHLIMITBI 3aAaHMUsI TOYHOCTY BBIYMCAEHUST MHTEPBAAOB
BpeMeHM, y4eTa pa3HMLIbl MeXAY YacCOBbIMM MOsicaMU U T.A. BOABIIMHCTBO peaAn3aLnii
SQL B HacTosILLIee BpeMsl TOAAEP>KMBAET 3TU CTAHAAPTHBIE TUITBI AaHHbIX. OAHO BaXkKHOe
VICKAIOYeHMe CcOCTOUT B TOM, uTo SQL Server AaBHO MCHOAB3yeT THUI AaHHBIX
TIMESTAMP AAsl COBEpLUEHHO WHOM LIeAM, TaK UTO IIOAAEpXKa crenudukaumnm
ANSI/ISO B HacroslLLIee BpeMsl BeCbMa COMHUTEABHa.

Kax uaAiocTpupyioT npuBeAeHHbIe TPYMepbl, He3HaYMTEAbHbIE OTAMYMSI B peaAn3aLum
TUIIOB AQHHBIX IIPMBOASIT K 3HAYMTEABHBIM OTAMUYMSM B CMHTaKCyCe MHCTPYKLmit SQL.

OTM OTAMYMSI MOTYT AdaXKe NPUBECTM K TOMY, UYTO, BBIIIOAHMB OAMH M TOT e 3alpoc
B pasanuHbix CYBA, MOXHO MOAYUMTb HEMHOTO OTAMYAIOLIMECs] Pe3yAbTaThl. Takum
o6pa3oM, MOBCEMeCTHO BOCXBaAsieMas MepeHocuMocTb SQL cylliecTByeT TOABKO B Ca-
MOM obl1lieM cMbicAe. [TpnroxeHne 1 B caMOM Aeae MOXHO nepeHecTu ¢ oaHoi CYBA
Ha ApPYTYIO, U OHO MOXeT ObITb BbICOKOIIEPEHOCMMO TOABKO MpU MCIOAB3OBaAaHMM OC-
HOBHBIX, LIMPOKO paclpoCTpaHeHHbIX, BO3MOXKHOCTeit SQL. OaAHako He6OAbLIME OTAU-
unsl B peaamsaumsax SQL NpuBOAST K TOMY, YTO TUITbI A@HHBIX ¥ MHCTpYKLIMu SQL npu
NepeHoCce IOYTHU BCEerAa MPUXOAUTCS] HECKOABKO BUAOM3MEHSITh. UeM cAaoXHee NpuAo-
XeHue, TeM BeposiTHee ero 3aBUCMMOCTb OT BO3MOXXHOCTEl U HIOAHCOB KOHKpPEeTHOW
CYBA 1 TeM MeHee OHO IIEpPEeHOCUMO.

KoHcTaHTbl

B HexoTOpbIX MHCTpyKLMsAXx SQL Heo6x0AMMO yka3blBaThb 3HaU€HMsl UMCEA, CTPOK
VAU AaThl B TEeKCTOBOM BuAe. HampuMep, paccMOTpUM CAEAYIOIIYIO MHCTPYKLIMIO
INSERT, KOTOpast A0baBAsieT B 6a3y AaHHBIX MMsI HOBOT'O CAY>KalLlero.

INSERT INTO SALESREPS (EMPL_NUM, NAME, QUOTA,
HIRE_DATE, SALES)

VALUES (115, 'Dennis Irving', 175000.00,
'2008-06-21', 0.00);

3aech B peAAOXKeHUM VALUES yKa3aHbl 3HaU4€HUsI AASl KaXXAOTo CTOAGIIa BO BHOBb
BCTaBAsieMO¥ cTpoke. KOHCTaHThbl MCITOAB3YIOTCS M B BbIpaKe€HMsIX, KaK B ITPMBEAEHHOM
HMXXe MHCTPYKUMMU SELECT.
SELECT CITY

FROM OFFICES
WHERE TARGET > (1.1 * SALES) + 10000.0;

B cranaapre ANSI/ISO onpeaeaeH popMaT YMCAOBBIX M CTPOKOBbIX KOHCTAHT, UAM
JUMepanos, KOTOpble MPEACTABASIIOT KOHKPETHble 3HaueHMsl AaHHbIX. ITOT dopMar uc-
MOAB3yeTCsl B 60ABILIMHCTBe peaan3alinit SQL.

YucAoBble KOHCTAHTDI

LleAble 1 AecATUYHBIE KOHCTAHTBI (M3BECTHBIE TaKXKe KaK MouHble HUCJl08vle Jumepa-
Jbt) 3aNMCBIBAIOTCST B MHCTPYKLMsIX SQL kak obbluHBIE AeCSTHYHBIE YMCAa C Heobs3a-
TeAbHbIM BEAYLLMM 3HAKOM IAIOC (+) MAM MUHYC (-).

21 -375 2000.00 +497500.8778
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B 4MCAOBBIX KOHCTAHTaxX HEAb3sl CTaBUTb CMMBOABI Pa3sA€A€HUsl pa3spsSAOB MeXAY
undpamu; Kpome Toro, He Bce AMarekThl SQL paspelaioT cTaBUTDb MlepeA YMCAOM 3HaK
MIAIOC, TaK YTO Ayullle 3TOro msberatb. B cAyuyae ¢ AaHHBIMYM, NPEACTaBASIIOILIUMU Ae-
He>XXHble BEeANYMHBI, B GOABIUMHCTBE peaAmsaumit SQL MCHNOAB3YIOTCSI MPOCTO LiEAble
VIAM A€CSITUYHBIE KOHCTAHTBI, XOTsI B HEKOTOPBIX U3 HUX IlepeA KOHCTAHTOM MOXKHO yKa-
3bIBaTh CMMBOA A€HEXHOM €AMHMLIBI.

$0.75 $5000.00 $-567.89

KoHcTaHThl ¢ nmAaBalolleii TOUKOM (M3BeCTHbIe TaKXe KaK npubausumenvivie HUCA0-
6vle JUmepavl) ONPEAEAsIIOTCs C IIOMOLLBbIO CMMBOAA E M MMeIOT Taxoit Xe ¢opMarT, Kak
1 B paclpocTpaHeHHbIX s3bikax nporpammuposanus tmna C mam FORTRAN. Huxe
ITpMBEAEHbBI IPUMepbl KOHCTAHT C [TAABaloLlIell TOUKOM.

1.5E3 -3.14159E1 2.5E-7 0.783926E21

CuMBOA E uMTaeTcsl KaKk “yMHOXMTb Ha A€CATb B CTelneHM”, TaK YTO IepBasl KOH-
CTaHTa IPeACTaBAsIeT YMCAO “1.5 yMHOXUTb Ha AecsTb B cTenenn 3”, uan 1500.

CTpoKoBble KOHCTaHTbI

B cootBetcTBuM co cranaapToM ANSI/ISO crpokoBble kOHCTaHTBl B SQL AOAXHBI
OBITb 3aKAIOYEHBI B OAMHAPHBIE KaBBIYKY ('..."), KaK [I0Ka3aHO B CAEAYIOIIMX IIpUMepaXx.

'Jones, John J.' 'New York' 'Western'

EcAn HEO6XOAMMO BKAIOYUTD B CTPOKOBYIO KOHCTAHTY OAMHAPHYIO KaBbliKYy, BMECTO
Hee CAeAyeT ITOCTaBUTb AB€ OAMHapHble KaBbIYKU. Takum 06pa30M, KOHCTaHTa

'T can''t'

NpeACTaBAsIET CEeMUCUMBOABHYIO CTPOKY “I can't”.
B nexoTtoprix peaansauusx SQL, Hanpumep B SQL Server, AomyckaioTcsi CTPOKOBbIE
KOHCTaHTBI B ABOMHBIX KaBbIUKax.

"Jones, John J." "New York" "Western"

K coxarenuio, ynorpebreHne ABOHBIX KaBblYeK Bbl3blBaeT TPOOAEMbI ITPY NepeHo-
ce nmporpaMM B Apyrue SQL-npoaykThl. B cranaapTe SQL mpeaocTaBAsieTCs1 AONIOAHM-
TeAbHasl BO3MOXHOCTb ONpeAeA€HMUsI CTPOKOBBIX KOHCTAHT C NpMMeHeHMeM Haluo-
HaAbHBIX (HanpuMep, ¢ppaHILy3CKOTO MAM HEMELIKOrO) MAM NTOAb30BaTEABCKMX HabOPpOB
cMBOAOB. OAHAKO CPeACTBa MOAAEPXKM MOAb30BATEAbCKMX HAbBOpOB CMMBOAOB B Be-
Ayumx CYBA npakTuyecku He peaAu3OBaHbl.

KoHcTaHTbl AQTbl H BpEMEHH

B SQL-npoaykTax, KOTOpble NMOAAEPXMBAIOT AAHHble, IPEACTaBAsIOLLIEe cobOil AaTy
" BpeMsl, 3HaueHus AaThl, BpeMeHM 1 MHTEPBAAOB BPeMEHM YKa3blBAIOTCSI KaK CTPOKOBbIE
KOHCTaHTbl. PopMaTbl STMX KOHCTaHT B pasAnuHbix CYBA OTAMYAIOTCS APYT OT Apyra.
Kpome Toro, crioco6bl 3amicu AaTbl M BpeMeHU MEHSIIOTCS B 3aBUCMMOCTY OT CTPaHBI.

CYBGA IBM DB2 noaaep>kuBaeT HECKOABKO pPa3sAMYHBIX MEXAYHapOAHbIX OpPMaTOB
AAsl 3aIUCK AaTbl ¥ BpeMeHM (Taba. 5.5). Beibop dopmata ocyliiecTBAsIETCs! IpU MHCTaA-
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astumm cucteMbl. Kpome toro, B DB2 AAsl npeAcTaBA€HNST MHTEPBAAOB BpEMEHU UCTIOAb-
3yIOTCsI CllelMaAbHble KOHCTaHTbl, KaK [10Ka3aHO B CA€AYIOLLEM TpUMepe.

HIRE _DATE + 30 DAYS

O6parute BHMMaHMe Ha TO, YTO MHGOPMALIMIO 06 MHTEpBaAe BpeMeHM HeAb3sl CO-
XpaHMUTb B 6a3e AaHHbIX, TOCKOABKY B DB2 HeT s1BHOrO Tua AaHHbIX DURATION.

Tabauua 5.5. Dopmartbl Aatbl U Bpemenu B SQL DB2

®opmar ®dopmar aartbl Mpumep aatht Dopmar BpeMeHHU NMpumep BpemeHn
AMEpPHUKaHCKHI mm/dd/yyyy 5/19/1963 hh:mm am/pm 2:18 PM
EBponenickunin dd.mm.yyyy 19.5.1963 hh.mm.ss 14.18.08
ANOHCKUA YYYyy-mm-dd 1963-5-19 hh:mm:ss 14:18:08

ISO yyyy-mm-dd 1963-5-19 hh.mm.ss 14.18.08

CYBA SQL Server Takxe MoAAep>XMBaeT pa3sAM4Hble ¢OpMaTbl KOHCTaHT AaThl
1 BpeMeHu. OHa aBTOMaTMYeCKM BOCIIpMHMMAaeET Bce ¢OpMaThl, TaK UTO Bbl AdXKe MOXe-
Te Npy XeAaHUM UCIIOAB30BaTh BCEe MX OAHOBpeMeHHO. Huxke nmpuseaeH psiA KOppeKT-
HbIX B SQL Server KOHCTaHT AQThbl

March 15, 1990 Mar 15 1990 3/15/1990 3-15-90 1990 MAR 15

U KOHCTAHT BpeMeHU.

15:30:25 3:30:25 PM 3:30:25 pm 3 PM

3HaueHus AaT u BpeMeHu B Oracle Takke 3anmyMChIBalOTCSI B BUAE CTPOKOBBIX KOH-
CTaHT C UCMIOAB30BaHMEM CAEAYIOLIero popMara.

15-MAR-90

Kpome Toro, B Oracle MOXHO 1CNIOAb30BaTh BCTPOEHHYIO (pYHKLIMIO TO_DATE () AAd
npeo6pa3oBaHMsI KOHCTAHT AAThl, 3alMCaHHBIX B APYroM popMarTe.
SELECT NAME, AGE

FROM SALESREPS
WHERE HIRE_DATE = TO_DATE('JUN 14 1990', 'MON DD YYYY');

B cranaapTe SQL2 onpeaeaeH ¢opMaT KOHCTAHT AaThl M BpeMEHH, COBMAAAIOLLINIA C
¢opmaTom ISO B Taba. 5.5, 3a UCKAIOUEHMEM TOI'O, UTO B KOHCTAHTaX BPEMEHU AAsl pas-
A€AEHUsI YaCOB, MMHYT M CeKYHA UCIIOAB3YIOTCS ABOCTOUMSI, @ He Touky. CTaHAQpTHBIN
TUN AaHHBIX SQL TIMESTAMP, He MOKa3aHHbI B TabAulle, MMeeT popMaT yyyy-mm-
dd-hh.mm.ss.nnnnnn — HanpuMep, “1963-05-19-19.18.08.048632” npeacTaBasieT
npumepHo 7 4acoB 18 MuHyT nornoayanu 19 mast 1963 roaa.

CHMBOABbHbDIE KOHCTaHTbI

Kpome noab3oBaTeAbCkMX KOHCTaHT, B SQL MMeIOTCs crieliMaAbHble MMEHOBaHHbIE
KOHCTaHTBI, BO3Bpalllalolme 3HaueHus1, XxpaHumble B camoit CYBA. Hanpumep, 3Haue-
HMe KOHCTaHThl CURRENT_DATE, peaAn3oBaHHOI1 B psae CYBA, Bceraa paBHO TeKylllei
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AaTe ¥ MOXeT MCIOAB30BaThCsl B TAKMX 3allpoOCax, KaK MOKa3aHHbI HUXe, TAe BBIITOA-
HsIeTCsl IOMCK COTPYAHMKOB, PUHSITHIX Ha paboTy B 6YAyILEM.
SELECT NAME, HIRE_DATE

FROM SALESREPS
WHERE HIRE DATE > CURRENT_DATE;

B cranaapre SQL1 onpeaereHa TOABKO OAHa CMMBOABHAs KOHCTaHTa (KOHCTaHTa
USER, KoTopas 6yaeT paccMoTpeHa B raase 15, “SQL u 6e3onacHocTs”), HO B 60ABLINH-
ctBe CYBA mx KoAnyecTBo ropasao 60ablile. B obiiieM caAyyae MMEHOBaHHYIO KOHCTaH-
TY MOXKHO NPUMEHSATb B AI060OM MecTe MHCTpyKuuyu SQL, B KOTOpOM paspelaeTcs uc-
MOAB30BaTh OOBIYHYIO IIOAB30BaTEABCKYIO KOHCTaHTy Toro Xe Tuma. B cranaapt SQL2
BOLIAM HauboAee NOAe3Hble KOHCTAHTHI U3 pasAMUHbIX pearmsaumit SQL, B yacTHOCTH
KOHCTaHTbhl CURRENT DATE, CURRENT TIME, CURRENT TIMESTAMP, a Takxe USER,
SESSION_USER u SYSTEM_USER.

B HexoTopbix SQL-npoaykrax, Bkatodas SQL Server, AocTyn K cuCTeMHBIM 3Haue-
HMSIM obecrieunBaeTcsl C MOMOLLbIO He MMEHOBAHHbIX KOHCTAHT, a BCTPOEHHbIX yHK-
umit. Bepeus npeapiayiero 3arpoca aast SQL Server umeer Taxoit BUA.

SELECT NAME, HIRE_DATE

FROM SALESREPS
WHERE HIRE DATE > GETDATE () ;

BcTpoeHHble GyHKIMM OMMCaHbl HUXKe B HACTOSILLIEN IAaBe.

BbipaxeHun

Boipaxkenuss B SQL MCIIOAB3YIOTCSI AAsl BBITOAHEHMsl OIlepalnii HaA 3Ha4eHMsIMM,
M3BAE€KaeMbIMM U3 6a3bl AQHHBIX MAM MCIIOAb3YeMbIMU TpU Noucke B 6a3e AaHHbIX. Ha-
NpuMep, B CAEAYIOLLIEM 3arlpoce BbIYMCASIETCs NPOLIEHTHOe COOTHOLIeHue obbeMa
M MAaHa POAAXK AAsI KaXKAoro oduca.

SELECT CITY, TARGET, SALES, (SALES/TARGET) * 100
FROM OFFICES;

A 3TOT 3ampoc BO3BpalllaeT CIIMCOK 0UCOB, 06beM MPOAAXX KOTOPBIX IMpeBbllIaeT
raad Ha $50000 mAM 60AblLIIe.
SELECT CITY

FROM OFFICES
WHERE SALES > TARGET + 50000.00;

B cooTseTcTBMM cO ctaHAapTOM ANSI/ISO B BbIpakeHMsIX MOXXHO MCIIOAB30BaTh 4e-
ThIpe apudMeTNUYecKme orepaLuyu: CAOXKeHMe (X+Y), BbluMTaHMe (X-Y), YMHOXeHue
(X*Y) u Aerenue (X/Y). Arst GOpMUPOBAHNST CAOXKHBIX BbIpaXKeHUI MOXHO UCIIOAB30-
BaTb CKOOKM.

(SALES * 1.05) - (TARGET * .95)
Ctporo rosopsi, B NpMBEAEHHOM BbIILIE BbIpaXKeHNM CKOOKM He TpebyIoTCsl, TOCKOAD-

Ky B cooTBeTCTBUM cO cTaHAapToM ANSI/ISO ymHOXeHMe 1 AereHNe UMEIOT 6oAee Bbl-
COKMit TPUOPUTET, YeM CAOXKEeHMe U BhlunTaHne. OAHaKO Bbl BCETAA AOAXHbI UCIIOAB30-
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BaTb CKOOKM, YTOOBI CA€AATh Ballle BblpaK€HMe OAHO3HAYHbIM. A€AO B TOM, 4TO pas-
AnuHble AMarekThl SQL MoryT mcroap3oBaTh pasHble npasuaa. Ckobxu, kpome Toro,
NOBBILIAIOT YAODOUMTaEeMOCTb MHCTPYKLIMI 1 06A€erdaioT cornpoBoxaeHne SQL-koaa.

B cranaapre ANSI/ISO onpeaereHo Taroke, 4TO MpeobpasoBaHMe LIEABIX UMCEA
B AECATUUHBIE M AECSATUYHBIX YMCEA B YMCAQA C ITAABAIOLIEN TOUKOI AOAXHO IPOUCXO-
AMUTb aBTOMaTudecky. Takum 06pa3oM, B OAHOM BblpaXK€HUM MOXXHO MCIIOAB30BaTh 4i-
CAOBBIe AQHHBIE Pa3HbIX TUIIOB.

Bo mHormx peaamsaumsax SQL aonyckaeTcs BbIIIOAHEHMe onepaluii HaA AaTaMu
n crpokamu. Cranaapt SQL onpeaeasieT ornepaTop KOHKaTeHaLlMyu CTPOK, 3aluchiBae-
Mblii B BUA€ ABYX BEPTMKAAbHBIX 4epTouek (| |), KOTOpblii MOAAEPXMBAETCSI B GOAD-
LIMHCTBE peaAmsalnii (BaXHBIM MCKAIOUeHMeM sBaseTcss SQL Server, B KOTOpOit AAs
STO/ LIeAM TNpuMeHsieTca onepaTop mnakoc (+)). Ecam B AByx croabLiax ¢ MMeHaMu
FIRST NAME 1 LAST NAME coaep>kaTcs 3HaueHms “Jim” u “Jackson”, Boipakenne DB2

('Mr./Mrs. ' || FIRST_NAME || ' ' || LAST NAME)

BepHeT cTpoKy “Mr./Mrs. Jim Jackson”. Kak yxe ynommunaaocs, DB2 1 MHOrMe Apyrue
peaAnsaLM MOAAEPXMBAIOT TaKXe OMepaly CAOXKEeHMsI M BbIYMTAHUS 3HaUeHMI TUIa
DATE, TIME u TIMESTAMP, KOTrAa 9TV ONepaluyu MMEIOT CMbICA. ITa BO3MOXHOCTb
BKAIOYEHa U B cTaHAApT SQL.

BcTpoeHHble PyHKUUK

B cranaapre SQL onpeaereHO MHOXECTBO 6CHPOEHHbIX (PYHKYULL; TIPU STOM B 6OAD-
IIMHCTBe peaansaunit SQL pobaBAeHbl cOOGCTBEHHbIe BCTpOeHHble dyHKUMU. MHOT1e 13
HMX BBITIOAHSIIOT pa3AMuHble NTpeobpa3oBaHMs TUIIOB AaHHBbIX. Hanpumep, BcTpoeHHble
¢ynxmm MONTH () u YEAR () u3 CYBA DB2 npuHuMaioT B KauecTBe aprymMeHTa 3Ha-
4yeHMs: DATE uAM TIMESTAMP U BO3BPALAIOT LIeAOE YMCAO, PEACTABASIOLIee COOTBETCT-
BEHHO MeCAll MAM TOA U3 3aAQHHOTO apryMmeHTa. 3anpoc, pUBEAEHHBIN HUXe, Mepe-
4UCASIET MMEHA M MeCALbl IIpyeMa Ha paboTy KaXXAOTO CAYXKallero, AaHHble O KOTOPOM
COAepXXaTcs B Hallleit yyebHOI 6a3e AaHHBIX.

SELECT NAME, MONTH(HIRE_DATE)
FROM SALESREPS;

A 3TOT 3ampoc BO3BpalllaeT CIMCOK CAY>Kalllux, HaHATBIX Ha paboTy B 2006 roay.

SELECT NAME, MONTH(HIRE_DATE)
FROM SALESREPS
WHERE YEAR (HIRE_DATE) = 2006;

KpoMe Toro, BctpoeHHble yHKLIMM 4acTO MCIIOAB3YIOTCA AAsl popMaTHMpOBaHMs
AanHbix. HanpuMep, BctpoenHass ¢pynkumsa TO_CHAR () u3 CYBA Oracle npunnmaer
B KayecTBe apryMeHTOB 3HaueHMe Tuna DATE u cneunduxaumio dopmara, a Bo3Bpallia-
€T CTPOKY, COAep Xalllylo 3HaueHMue AaThl, 0TGOpMaTUPOBAHHOE B COOTBETCTBUM CO CIle-
undukanmeil. B pesyabraTax, Bo3BpalllaeMbIx 3alIPOCOM

SELECT NAME, TO_CHAR(HIRE_DATE, 'DAY MONTH DD, YYYY')
FROM SALESREPS
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6Aaroaapsl MCIOAB30BaHMIO BCTpPOEHHON dyHKIMM TO_CHAR () Bce AaThl IpyeMa Ha
paboty 6yAyT umeth dopmaT “Wednesday June 14, 2007”.

B ob1eM caydae BCTpOEHHYIO PYHKLIMIO MOXHO MCIIOAb30BaTh B AIO6OM MecTe MH-
ctpykumu SQL, B KOTOpOM MOXHO MCIIOAb30BaTh KOHCTaHTY TOTO )K€ TUIIAa AAHHBIX.
3Aech HEBO3MOXHO IEpeuuCAUTb Bce BCTpOEHHble (PYHKLIMM, NOAAEp>XKMBaeMble pac-
NpOCTpaHeHHbIMU AMarekTaMyu SQL, NOCKoAbKY Mx cauiIKOM MHoro. B DB2 mx oxoao
ABYX AECSTKOB, CTOABKO e, HO CBOMX BCTpoeHHbIX ¢yHkuuit, u B Oracle, a B SQL
Server — eme 6oablue. B cranaapT SQL2 Boian Hanboaee noaesHole GyHKLMN U3 STUX
peaamsaumit SQL, 3a4acTyio C HECKOABKO OTAMYHBIM CMHTAaKCUCOM. DU PyHKLMUM Tle-

peuncaeHsl B TabAa. 5.6.

Tabnauua 5.6. CtaHaapTHbIE BCTPOEHHble dyHKLUuK SQL

DyHKUHUA

BosBpawaer

BIT_LENGTH (cTpoka)

CAST (3HaveHmue AS Tun OAHHBIX)

CHAR_LENGTH (cTpoka)

CONVERT (cTpokxa USING ¢yHKLIMS)

CURRENT_DATE
CURRENT_TIME ( TOYHOCTE)
CURRENT_TIMESTAMP (TOYHOCTE)

EXTRACT (vacTe FROM 3BHaveHue)

LOWER (cTpoka)
OCTET_LENGTH (cTpoka)

POSITION (noocrpoka IN cTpoka)

SUBSTRING (cTpoka FROM n FOR nsmHa)

TRANSLATE (cTpokxa USING ¢y HKLMS)

TRIM(BOTH cmmBosr FROM cTpoka)

TRIM(LEADING cmmBos FROM cTpoka)

TRIM(TRAILING cmmBOoJsr FROM cTpoka)

UPPER (cTpoka)

Koaunuectso 6utoB B 6UTOBON cTpOKe

3HaueHue, Npeobpa3oBaHHOE B YKa3aHHbIW Tum
AaHHEIX (Hanpumep, Aata, npeobpasoBaHHan B CTPO-
Ky)

AAMHA cTpoky CUMBOAOB

CTpoka, np806pa3OBaHHaﬂ B COOTBETCTBUMU C YKa-
3@HHOW Qy HKLUMEr

Tekywasn aata
Tekyulee Bpems C yKka3aHHOW TOYHOCTEBIO
Tekylwue Aata U Bpems C yKa3aHHON TOYHOCTEIO

YKka3aHHas yvacTe (DAY, HOUR U T.A.) U3 3HaAYEHMS
Tuna DATETIME

CTpoka, NepeBeAEHHas B HUXHUIA peructp
Yucnao 8-6uToBbLIX 6ANTOB B cTpOKE CUMBOAOB

Mo3uuumn, C KOTOPOM HAYMHAETCHA BXOXAEHUE 1oL -
CTPOKM B CTPOKY

Yactb cTpoky, HAYMHAKOWAACA C n-r0 CUMBOAA
N UmMetowan yKa3aHHyo oymHy

CTpoxa, TPAHCAMPOBAHHAA C NOMOLLBIO YKa3aHHOW
QY HKLIMM

CTpoka, U3 KOTOPOWM YAGAEHbI BEAYLLIME U KOHEYHbIE
YKa3aHHbI€ CHMBOJTE!

CTpoxa, U3 KOTOPOi YAGAEHbI BEAYLLME YKA3aHHbIE
CUMB OJIEl

CTpoka, U3 KOTOPOi YAGAEHbI KOHEUHbIE YKa3aHHbIE
CUMB OJIBI

CTpoka, NepeBEAEHHAn B BEPXHUIA PETUCTP
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OtcyrcTByowue AaHHble (3HayeHua NULL)

[Tockoabky 6a3a AQHHBIX OOBIUHO ITPEACTaBASIET COOOIT MOAEAb PeaAbHOTO MMpa, OT-
AeAbHble SAEMEHTbl AAHHBIX B Heil HeMUHYyeMO OYAYT OTCyTCTBOBaTb, 6yAyT HEU3BeCT-
HbIMM MAM HenpuMeHuMbIMU. Hanpumep, B cToabue QUOTA TabAuLbl SALESREPS cO-
Aep>XKaTcsl IAQHOBble O6'beMBI ITPOAAXK AASI KAXKAOro cayxaiuero. OAHaKO AAsI OAHOTO U3
HOBBIX CAY>KallMX [TAAH ellle He OblA yTBEepXXA€EH; COOTBETCTBYIOLLasl MH¢opMaLus B ba-
3e AaHHbIX OoTcyTcTByeT. KoHeuHO, B cTOAGeL] QUOTA AASI HOBOTO CAYXKalLEro MOXHO
BBeCTM 3HadeHue 0, OAHAKO 3TO MCKa3UT cuTyauuio. [1raH cayxalllero He paBeH HYAIO,
a mpocTo “roka HeusBecTeH”.

AHaaornyHo croaber; MANAGER B Tabauie SALESREPS AAsl KaXAOTrO CAyXalllero
coaepXxut uaeHtTuduxarop ero meHeaxepa. Oanako Csm Kaapx (Sam Clark), suwe-
IPe3MAEHT 110 TOPTrOBbIM OIepalysiM, He IIOAYMHSIETCS] HUKOMY M3 OTAeAa cobiTa. K He-
My STOT CTOAGell He OTHOCUTCS. MOXHO BBeCTM B CTOAGell MANAGER AAsl Bulle-
npe3maeHTa 4ncA0 0 uam 9999, Ho HM OAHO U3 HUX He byAeT HaCTOSLIMM MAEHTUdMKa-
TopoM HauaabHMKa CoMa Kirapxa. AAsl 3TOi CTPOKM He MOAXOAUT HY OAHO YMCAO.

SQL noaaepxmusaeT 06paboTKy OTCyTCTBYIOLUMX, HEU3BECTHBIX MAU HEITPUMEHMMBIX
AAQHHBIX C TIOMOILBIO KOHLIETILIMYM OMCYMCMeyouezo 3HaueHus. ITO 3HaUYeHUe SIBASETCS
UHOUKAMOPOM, KOTOPBIN INMOKa3blBAa€T, YTO B KOHKPETHOJ CTPOKe ONpEeAEAEHHbBIN 3Ae-
MEHT AaHHBIX OTCYTCTBYyeT MAM 4YTO CTOAGell BOOOIle He MOAXOAUT AASl 5TOI CTPOKMN.
AAst ya0bCTBa rOBOpPSIT, UTO 3HaYE€HME TAaKOrO SA€MeHTa AAHHBIX paBHO NULL. OaHaxo
NULL He siBAsieTCs1 3HayeHueM AaHHbIX, Kak 0, 48300 mau “Sam Clark”. Hanportus, sto
NpMU3HAK TOro, YTO TOUHOE 3HaueHye AAHHbIX HEM3BECTHO MAM OTcyTcTByeT. Ha puc. 5.3
MOKa3aHO COAep KMMoe Tabamibl SALESREPS. ObpaTuTe BHMMaHMe Ha TO, YTO B CTOAG-
Iax QUOTA u REP_OFFICE AAsl Toma Chaiiaepa (Tom Snyder) u B croabue MANAGER
Axst Coama Kaapxa (Sam Clark) coaepxarcst 3HaueHns NULL. ObpaTure BHUMaHMe, UTO
pasHble SQL-MHCTpYMEHTbl M0-pa3HOMY BBIBOASIT 3TO 3HaueHMe: OAHM — Kak NULL,
ApYrue — Kak IyCTYIO MAM 3aTIOAHEHHYIO IpobeAaMu CTPOKY.

Tabnvua SALESREPS

EMPL_NUM NAME AGE REP_OFFICE TITLE HIRE_DATE MANAQER QUOTA SALES
105 Bill Adams 37 13 | sales Rep | 12-FEB-88 104 |$350,000.00 | $367,911.00
109 Mary Jones 31 11 | Sales Rep | 12-0CT-89 106 §$300,000.00 | $392,725.00
102 Sue Smith 48 21 | sales Rep | 10-DEC-86 $350,000.00 | $474,050.00
106 Sam Clark 52 11 | VP Sales 14-JUN-88 $275,000.00 | $299,912.00
104 Bob Smith 33 12 | sales Mgr | 19-MAY-87 $200,000.00 | $142,594.00
101 | Dan Roberts 45 Sales Rep | 20-0CT-86 $300, 00 $305,673.00
110 | Tom Snyder 41 Sales Rep | 13-JAN-90 $75,985.00
108 Larry Fitch 62 1| Sales Mgr | 12-0CT-89 $350,00 0 | $361,865.00
103 Paul Cruz 29 12 | sales Rep | 14-NOV-88 $275,00q.00 | $286,775.00
107 Nancy Angelli| 49 22 | Sales Rep 14—NOV-BB/ 108 |$300,00¢.00 | $186,042.00

3Hauenne
3Hauenve T 3HaueHne
HEU3BECTHO P Hen3BecTHO

Puc. 5.3. 3HaueHnsa NULL B Tabauue SALESREPS

Bo MHOrux curyaumsix snauenus NULL TpebyioT ot CYBA crienmaabHO# 06paboTkm.
Hanpumep, ecan moap3oBaTeAb NMPOCUT BHIYMCAUTb CYMMY IO CTOAOLy QUOTA, 4TO
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CYBA A0OAXHa AeAaTh CO 3HauYeHMsIMM NULL Npy BbIUMCAeHMM cyMMBbI? OTBeT Ha 3TOT
BONpOC AaeT Habop npaBuA 06paboTKM 3HaYeHMit NULL B pa3AMYHBIX MHCTPYKLMSAX U
npearoxeHmsix SQL. V3-3a HEOOXOAMMOCTYM BKAIOYEHMsI TaKMX MPaBUA B CUHTAKCHUC
aspika SQL MHOrve TeOpeTMKM PeASLIMOHHBIX 6a3 AaHHBIX CUMTAIOT, YTO 3Ha4eHMs
NULL MCHOAB30BaThb He cAeAyeT. Apyrue, Bkalodass Aoktopa Koaaa, orcramsaroTr uc-
MOAB30BaHME Pa3sAMYHBIX 3HayeHMi NULL AAS CMUTyallMif, KOrAa AQHHble HeN3BECTHbI
VIAU HEIIPMMEHUMBL.

HesaBucumo ot akaAeMMueCcKMx CIOpOB, 3HaUYeHMst NULL CTaAM YaCTbIO CTaHAApTa
ANSI/ISO u peaansopaHbl nouty Bo Bcex kommepuecknx CYBA. OHu urpaiot BaxHylo
NPaKTHUYECKYIO pOAb B pou3BoAcTBe SQL-6a3 AaHHBIX. O crielaAbHBIX ITpaBUAax 06-
paboTKM 3HaueHMit NULL (M OTAMUMSX, CYLUECTBYIOIIMX MpU 06paboTKe Takux 3Haue-
Hui1 B pasanuHbeix CYBA) pacckasbiBaeTcs [T03Xe B 9TOM KHUTe.

Pe3iome
B HacTos1ei1 raaBe 6bIAM OIMCAHBI OCHOBHBbIE 9AeMeHTbl SQL.

e SI3pik SQL BKAIOYAeT OKOAO TPMALIATM MHCTPYKLMIA, KaXAast U3 KOTOPBIX CO-
CTOMT U3 KOMaHABI ¥ OAHOTO MAM HECKOABKMX MpeAAroxeHmit. Kaxaas mncT-
PYKLIMs BHIMTOAHSET OAHO KOHKpeTHOe AeiiCTBHe.

e B SQL-6a3ax AaHHBIX MOT'YT XpaHMTBCS 3HaY€HMsl pa3AUUYHBIX TUIIOB, BKAIO-
Yasi TeKCTOBble AaHHbIe, LieAble U AeCATUYHBbIe UMCAQ, YMCAA C ITAaBalolLei
TOYKOI ¥ AaHHbIE PsIAA APYTMX THUIIOB, BBEAEHHbIX KOHKPETHBIM IPOM3BOAU-
TEeAEeM.

e Mucrpykumu SQL MoryT BKAIOYATh B cebsl BbIpa’keH!s], B KOTOPBIX HaA MMe-
HaMM CTOAOLIOB, KOHCTAHTaMU M BCTPOEHHBIMU (PYHKLMSAMYU BBITOAHSIOTCSA
apudMeTHIeCKHe U Apyrie onepauum.

¢ PasHoobpa3sye TUIIOB AQHHBIX, KOHCTaHT ¥ BCTPOEHHBIX (PyHKLIMIi AeAaeT Ie-
peHocuMocTb MHCTPYKLMit SQL 60Aee CAOXKHOI 3aAadei, 4eM 3TO MOXeT I0-
Ka3aTbhCsl Ha MIePBbIi B3rAsIA.

e 3HaveHust NULL UCIOAB3YIOTCA AASl OOpabOTKM OTCYTCTBYIOLIMX MAM HeNpu-
MEHMMBIX SAEeMEHTOB AaHHBIX B SQL.
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[lpocTble 3anpochl

epalem s3bika SQL siBAstIoTCs 3anpochl. MIHCTpykumst SELECT, KOTOpast UCIIOAD-

3yeTcst AAsl co3paaHmust SQL-3anpocos, siBAseTcsl Hauboaee MOLLHOM UM CAOXKHOI

u3 Bcex MHCTpykumit SQL. HecMoTpst Ha 60raTcTBo BO3MOXKHOCTE! 3TOI MHCT-
PYKLMY, ee M3y4yeHre MOXHO HayaTh C CO3AAHMs MPOCTENIIMX 3allpOCOB, a 3aTeM I1o-
CTeIIeHHO YBEAMYMBATh MX CAOXHOCTb. B 3T0it raaBe pacckasbiBaeTcsl O CaMbIX ITPOCTBIX
SQL-3anpocax — 3ampocax Ha YTeHME AAHHBIX U3 OTAEABHBIX CTPOK OAHOM TabAMULIbI
6a3bl AaHHBIX. ECAM BaM He ITPMXOAMAOCH 3aHMMAaTbCsl STUM paHbllle, TO U3y4YeHue Ma-
Tepuaaa 6yaeT 6oree 3¢ppeKTUBHO, ecAl Bbl CO3paAUTe yuebHYyIO 6a3y AaHHBIX B CBOEN
cucteMe U GyAeTe MbITAThCS BHIIIOAHUTD BCe pacCMaTpyBaeMble 3AeCh 3arpochl. PykoBo-
ACTBO [0 CO3AaHMIO Y4ebHOIi 6a3bl AaHHBIX MOXHO HaifiTU B puAoXeHuu A, “Yyaebnas
6a3a AaHHbIX".

Uuctpykuua SELECT

VHcTpykumst SELECT u3BAeKaeT MHoOpMaLuMio 13 6a3bl AAHHBIX M BO3BpalllaeT ee
B BMAE Pe3yAbTaTOB 3arpoca. TOUYHBI BUA Pe3yAbTAaTOB 3aBUCUT OT KOHKpETHOM MuC-
noabsyemort CYBA. B kpatkom BBeaenun B SQL B raase 2, “KpaTkuii 0630p SQL”, yxe
IIPUBOAMAMCDH NIPUMepbl MHCTPYKLUMIt SELECT. BoT ellle HeckoAbKO 06pas3LioB 3aIrpocoB,
M3BAEKAIOLIMX AaHHble 06 oducax.

Buvisecnu cnucox ogucos ¢ ux naanosvimu u axmureckumu 06veMamMu npooax.

SELECT CITY, TARGET, SALES
FROM OFFICES;

CITY TARGET SALES
Denver $300,000.00 $186,042.00
New York $575,000.00 $692,637.00
Chicago $800,000.00 $735,042.00
Atlanta $350,000.00 $367,911.00

Los Angeles $725,000.00 $835,915.00
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Buvigecmu cnucox odaucoe, pACNON0XKEHHLIX 8 80CMOYHOM pe2uoHe, ¢ UX NAAHOebIMU U d)th—

MuYeCKUMU 06veMAMU NPOOAX.

SELECT CITY, TARGET, SALES
FROM OFFICES

YacTb . Bbibopka AaHHbIX

WHERE REGION = 'Eastern';

CITY TARGET SALES
New York $575,000.00 $692,637.00
Chicago $800,000.00 $735,042.00
Atlanta $350,000.00 $367,911.00

Bovisecrnu cnucox ogpucos 6 eocmouHoM pezuoHe, 8 KOMOpuIX paxmuveckue obvemvl npooax
NpesvICUN NIAHOBbIE; OMCOPMUPOBAMb CNUCOK 8 ANPABUMHOM NOPAJKe MO HABAHUIM 20-

podoe.

SELECT
FROM
WHERE
AND
ORDER

Atlanta
New York

CITY, TARGET, SALES
OFFICES

REGION = 'Eastern'’
SALES > TARGET

BY CITY;

TARGET

$350,000.00
$575,000.00

$367,911.00
$692,637.00

B cayvae npocThbIx 3anpocoB MHCTPYKLMsl SELECT O4YeHb [TOXOXa Ha IPeAAOXKeHMe
Ha aHTAMICKOM s3bike. Koraa 3ampochbl CTaHOBSITCSI CAOXKHee, TpebyeTcst MCIIOAb30BaTh
60ABIIIEE KOAMYECTBO BO3MOXKHOCTEl MHCTPYKLMM SELECT, YTOOB TOYHO yKa3aTb, YTO
MIMEHHO 3allpalllMBaeTcsl.

Ha puc. 6.1 npuBeaeHa cuHTakcudeckasi AMarpamMmma MHCTpykumm SELECT. MHcT-
PYKLMsI COCTOMT U3 LIECTU NpeAaroxeHuit. [Ipearoxenuss SELECT U FROM SIBASIIOTCS
06s13aTeABHBIMY; YeTblpe OCTaAbHblE BKAIOYAIOTCS B MHCTPYKLIMIO TOABKO TPy HEO6X0-
AnmocTu. Hixe nepeuncaensl gyHKLNM KaXKAOTO U3 IPEAAOXKEHMIA.

B npeanoxenuy SELECT NMEPEUNCASIIOTCS] SIAEMEHTbl AAHHBIX, KOTOpble AOAX-
Hbl OBbITh BbIOpAHBI MHCTPYKLIMEN SELECT. 9TO MOTYT O6bITh AMOO CTOAOLIBI ba-
3bl A@HHBIX, AMOO CTOADIIBI, BHIUMCAsIEMblE IIPU BBIITOAHEHMU 3anpoca. [Ipea-
AOXeHMe SELECT OIMCcaHO AaAee B HaCTOsILIIel TAaBe.

B npearoxxenuu FROM yKasblBaeTCsl CIIMCOK TabOAMILL M IPeACTaBA€HMIA, KOTO-
pble COAep>XaT SAeMEeHTbl AAHHBIX, U3BA€KaeMble 3alIpOCOM (ITPEACTaBAEHUsI
paccmatpuBaroTcst B raase 14, “IlpeacraBaenmst”). 3anpochl, M3BA€KamoLLye
AaHHble U3 OAHONM TabAMIIbI, ONMCAHBI B HACTOsILIel raaBe. boaee CAOXHbIE
3aIpoChl, M3BA€KaIOLLMe AAHHble U3 ABYX MAM 60Aee TabAMLI, pacCMaTpUBAIOT-
cs1 B raaBe 7, “MHororabAn4Hble 3anpochl (CoeAuHeHMst)”.

[TpearoxeHne WHERE yKa3blBaeT, UTO B pe3yAbTaThl 3alIpOCa CAEAYET BKAIO-
4aTh TOABKO HEKOTOpble CTPOKU. AAsl OT6Opa CTPOK, BKAIOYAaeMbIX B Pe3yAb-
TaTbl 3a[TpOCa, UCTIOAb3YeTCsl Ycaosue ombopa. OCHOBHblE BO3MOXHOCTY 3TOTO
NPEeAAOKeHMs] OMMCaHbl HMXe B HacTosllelt raase. VicroAb3oBaHMe B ITpeA-
AOXeHMM WHERE BAOXEHHBIX II0A3AIIpOCOB pacCMaTpMBaeTCsl B TAase 9,
“IToazanpochl 1 BblpaXkeHus1 ¢ 3arpocamu”.
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— sEeLECT x Gupaembii :
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~—DISTINCT— *
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v
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Sk : ]

Puc. 6.1. CuHTaKkcUuyeckan aAMarpaMmma UHCTPYKuMU SELECT

e [IpearoxxeHMe GROUP BY NO3BOASIET CO3AaTb MTOrOBbIN 3anpoc. BmecTo re-
HepaluM OAHOI CTPOKM pe3yAbTaTa AAsl KaXKAO CTPOKM AaHHBIX B 6a3e AaH-
HBIX, UTOTOBBIi 3allpOC BHaYaAe rPYINMpPYeT CTPOKM 6a3bl AaHHBIX IO OIpe-
A€AEHHOMY NPU3HAKY, a 3aTeM BKAIOUaeT B pe3yAbTaThl 3allpoca OAHY UTOrO-
BYIO CTPOKY AASl KaXAOi rpynmbl. VTorosble 3ampochl pacCMaTpMBaIOTCS
B raase 8, “VITorosble 3anpochl”.

o [lpearoxeHne HAVING yKasblBaeT, UTO B pe3yAbTaThl 3alTpOca CAEAYeT BKAIO-
4aThb TOABKO HEKOTOpble M3 TpYII, CO3AAHHBIX C MOMOLUBIO MPEAAOXKEHMs]
GROUP BY. B 3TOM npearoXeHun, Kak u B MIpeAAOKeHuM WHERE, AAsl OT6Opa
BKAIOYaeMbIX IPYyINI UCHOAb3yeTcsl ycaoBue oTbopa. [lpearoxenne HAVING
onumcaHo B raase 8, “VTorosble 3anpochl”.

o [IpearoxeHme ORDER BY COpTMpPyeT pe3yAbTaTbl 3alpoca Ha OCHOBaHUM
AaHHBIX, COAEP>KallIMXCsl B OAHOM VAU HECKOABKMX CTOAGLIax. Ecan 3TO npea-
AOXeHMe OTCYyTCTBYeT, pe3yAbTaThl 3alpoca He 6yAyT OTcOpTHpOBaHbL. [Tpea-
AOXeHMe ORDER BY paccMaTpMBaeTCsl AaAee B HACTOsIILIel TAaBe.

Mpeanoxexue SELECT

B MPpEeAAOXKEeHUN SELECT, C KOTOpPOro Ha4MHaAKTCS BCe MHCTPYKIUU SELECT, Heob-
XOAMMO yKa3aTb 3A€MeHTbl AAHHbIX, KOTOpble 6y,AYT BO3BpallleHbl 3alIpOCOM. 91n 3Ae-
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MEHTBI 3aAAI0TCs B BUAE CNUCKA 6b160pa, COCTOSILIETO U3 8b10UPAEMbIX 3J1eMEHNO8, pa3Ae-
AEHHBIX 3aIATBIMU. AAsSI KQKAOTO SA€MeHTa U3 3TOro CImcka B TabAMIe pe3yAbTaTOB
3arpoca 6yAeT CO3AaH OAMH CTOAGeELI; IIPU STOM CTOAOLIbI B TabAMIIE PE3YABTATOB GYAYT
PacroAoXeHbl B TOM Xe MOPsSIAKe CAeBa HallpaBO, YTO M SAEMEHTHI CIIMCKA BO3Bpalllae-
MBbIX CTOAGLIOB. Bo3BpalllaeMblit 9A€MeHT MOXET IPEACTABASITL CO60I CAeAYIOLLIee.

o Vima cmonbya, vAeHTUPULMpPYIOLIEe OAMH M3 CTOAOLIOB, COAEpXKalLLMXCs
B TabAMLIax, KOTOpble NlepeuncAeHbl B pearoxennn FROM. CYBA mpocTo be-
peT 3HaueHMe STOro CTOAOLIA AASI KaXKAOM U3 CTPOK TaOAMLIBI M MTOMeLLIaeT ero
B COOTBETCTBYIOLYIO CTPOKY TabAMLIbI pe3yAbTaTOB 3arpoca.

. Koncmanmy, IMOKas3blBao1lylo, 4YTO B Ka>XA0M CTpOKe pe3yAbTAaTOB 3aIlpoca
AOAXKHO COAEpPXKaTbCsI OAHO M TO XXe 3Ha4yeHue.

o Bblpa)l(euue, YKa3blBaroliee, 4TO SQL AOAXEH BBIYMCAUTH 3HayeHUe, INnome-
[11aeMoe B pe3yAbTaThbl 3allpocCa, 110 c])opmyAe, OHpeAeAeHHOVI B BbIpa’>keHuun.

Bce Tunbl BO3BpalllaeMbIX CTOA6I_IOB OIMCaHbl AaAee B HaCTOsILLEN 'AaBe.

Npeanoxenne FROM

[TpearoxeHne FROM COCTOUT U3 KAIOUEBOTO CAOBa FROM, 3a KOTOPbIM CA€AYeT CITU-
coK creumduKaumit TabAnL, pasaereHHbIx 3ansaThiMu. Kaxaas crneunduxanms tabau-
bl MAEHTUPULMPYET TAGAULLY UMAM IIpeACTaBAEHMe, COAepXKallle AaHHble, KOTOpble
M3BAEKAeT 3arpoc. T TabAMLIbI HAa3bIBAIOTCS UCXOOHbIMU mabauyamu 3anpoca (M MH-
CTpyKLMM SELECT), MOCKOAbKY OHM SIBASIIOTCSI MCTOYHMKAMM BCeX AAHHbIX, COAepXa-
LIMXCs1 B TabAMIle pe3yAbTaTOB 3arpoca. Bo Bcex 3ampocax, paccMaTpuBaeMbIX B Ha-
CTosllLIelt TAaBe, B IpeAAOKeHUM FROM yKa3aHa OAHa Tabanua.

Pe3yAbTaThl 3anpoca

PesyabraToM SQL-3ampoca Ha BBIOOPKY BCeraa sIBASETCs TabAuMlla, COAep Kallast
AaHHBIe 1 HMUEM He OTAMYAIOLIascs OT Tabaul 6asbl AaHHBIX. Ecau noas3osareab Ha-
6upaer uHcrpykuuio SQL B mHTepaxkTBHoM pexume, CYDA BBIBOAUT pe3yAbTaThl 3a-
npoca (KOTOpble HEKOTOpble NPOM3BOAUTEAN UMEHYIOT pe3yavmupylouium Hagopom
(result set)) Ha sxpaH B TabanuHOM dopMe. Ecan nporpamma noceiraet 3anpoc CYBGA
¢ nomolubio nporpaMmmuoro SQL, to CYBA Bo3BpalliaeT TabAULy pe3yAbTaTOB 3arpoca
nporpamMMe. B AI060M cAyuae pe3yAbTaThl 3ampoca Bceraa MMeEIOT Takoil e ¢opmar,
KaK M obbluHble TabAMLIBI, coaepXaluyecs: B 6a3e AQHHBIX, KaK IOKa3aHO Ha puc. 6.2.
O6bIYHO pe3yAbTaThl 3aIIpOCa MPEACTABASIOT CO60 TabAUILY C HECKOABKMMY CTPOKaMu
u croabuamu. Hanpumep, 3anpoc, npuBeAeHHblIT HMXe, BO3BpalllaeT TabAKLy U3 TpeX
CTOAGLIOB (ITOCKOABKY 3aNpalllMBalOTCsl TPY SAEMEHTa AaHHBIX) M AeCSITU CTPOK (110 KO-
AMYECTBY CAYXallnX).

Buieecmu cnucok umeH, ogucoe u dam npuema Ha pagomy 6cex CIYMAuux.

SELECT NAME, REP_OFFICE, HIRE DATE
FROM SALESREPS;

NAME REP_OFFICE HIRE_DATE
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Bill Adams 13 2006-02-12
Mary Jones 11 2007-10-12
Sue Smith 21 2004-12-10
Sam Clark 11 2006-06-14
Bob Smith 12 2005-05-19
Dan Roberts 12 2004-10-20
Tom Snyder NULL 2008-01-13
Larry Fitch 21 2007-10-12
Paul Cruz 12 2005-03-01
Nancy Angelli 22 2006-11-14

MHTepakTnBHbIN SQL

| | SELECT CITY, REGION
FROM OFFICES
3anpoc

Pe3ynbTaThl 3anpoca

CITY REGION v

Denver Western :
New York Eastern|g cysL ;
Chicago Eastern i
Atlanta Eastern A

Los Angeles|Western

v
MNporpamma 3anpoc Basa
__________ [aHHBIX

Puc. 6.2. TabanuyHan cTpyKTypa pe3yAbtaTos SQL-3anpoca

B oTAnumMe oT 3anpoca, MOKa3aHHOTO Bblllle, CAEAYIOILIMIT 3aMpOC BO3BpalllaeT TOAb-
KO OAHY CTPOKY, TaK KaK eCTb BCErO OAMH CAY>KalllMii, MMEIOLIMI yYKa3aHHbII1 MAEHTH-
¢ukarop. XoTs1 pe3yAbTaThl 3TOr0 3alpoca, COAepXKalliyie BCero OAHY CTPOKY, MMEIOT He
TaKoil “TabAMYHBIN" BMA, KaK pe3yAbTaThl, COAepIKalllie HeCKOAbKO cTpok, SQL Bce
PaBHO CUMTaeT UX TabAULIelt, COCTOSIILIEN M3 TPeX CTOAGLIOB M OAHO CTPOKU.

Wmsa, naanosviil u gpaxmumeckuii o6vemvl npodax cayxaueeo ¢ udenmugpuxamopom 107.

SELECT NAME, QUOTA, SALES
FROM SALESREPS
WHERE EMPL_NUM = 107;

Nancy Angelli

$300,000.00

$186,042.00

B HEKOTOPbIX CAyHYasIX pe3yAbTaTOM 3allpoca MOXeT 6bITh €AMHCTBEHHOe 3HayeHue,
KaK B CACAYIOLLIEeM IIpuMepe.
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Cpednee 3HaveHue paxmuveckux o6veMo8 NpoOMK NO 6CeM CAYXKAUSUM KOMNAHULU.

SELECT AVG (SALES)
FROM SALESREPS;

AVG (SALES)

$289,353.20

OTu pe3yAbTaTbl 3alpoca TaKXe SBASIOTCSI TabAMLIEl, KOTOpasl COCTOMT U3 OAHOTO
CTOAGLIa ¥ OAHO CTPOKM.

M HaxoHell, 3aIIpoC MOXXeT BepHYTb pe3yAbTaThl, COAepXallle HYJb CTPOK, Kak
B CA@AYIOLLIEM ITpUMepe.

Cnucox umen u dam npuema Ha pabomy ecex CAYXAWUX, pakmureckuil obvem npodax
komopuix npesviuaem $500 000.
SELECT NAME, HIRE_DATE

FROM SALESREPS
WHERE SALES > 500000.00;

NAME HIRE_DATE

Aaxe B TakOM CAy4Yae pe3yAbTaThl 3aIIpoca cuMTaloTCst Tabanueit. [Tycras tabanua,
NpUBEAEHHas Bblllle, COAEPXXUT ABa CTOAGLIAa 1 HYABb CTPOK.

ObpaTute BHMMaHMe Ha TO, YTO MOAAEpPKKa OTCYTCTBYIOLIMX AaHHbIX B SQL pac-
NPOCTPaHSETCsI M Ha pe3yAbTaThl 3anpoca. EcAM OAMH M3 95A€MEHTOB AaHHBIX B TabAulIe
MMeeT 3HayeHye NULL, TO OHO IIONaA€T B pe3yAbTaThl 3allpoca NpyU U3BA€YEHUM STOrO
sreMeHTa. HanpuMep, B Tabaniie SALESREPS 3HaueHMe NULL COAEpPXKUTCs B CTOADOLIaX
QUOTA 1 MANAGER. [puBeAeHHbIiT AaAee 3anpoC BO3BpalllaeT 3TU 3HaueHUsl BO BTOPOM
M TpeTbeM CTOAOLAX TabAMLBI Pe3yAbTaTOB 3ampoca. 3aMeTuM, 4yTto He Bce SQL-
NPOAYKTHl BBIBOAST 3HaueHMsi NULL TakuM obpasom — Oracle u DB2, Hanpumep,
BCTPeTUB 3Ha4yeHye NULL, He BLIBOASIT HIYETO.

Cnucox cayXawjux ¢ ux niaHoeviMu ofeMamu npooax u mexedxepamu.

SELECT NAME, QUOTA, MANAGER
FROM SALESREPS;

NAME QUOTA MANAGER
Bill Adams $350,000.00 104
Mary Jones $300,000.00 106
Sue Smith $350,000.00 108
Sam Clark $275,000.00 NULL
Bob Smith $200,000.00 106
Dan Roberts $300,000.00 104
Tom Snyder NULL 101
Larry Fitch $350,000.00 106
Paul Cruz $275,000.00 104
Nancy Angelli $300,000.00 108

TO, 4yToO SQL-3anpoc BC€raa BO3BpalllaeT Ta6AMLIy AAQHHbIX, O4YeHb Ba’>XHO. 9TO O3Ha-
4aeT, YTO pe3yAbTaTbl 3alilpoca MOXXKHO COXpaHUTD B 6ase AAQHHBIX B BUA€e Ta6AI/ILIbI. Sto
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O3HayaeT TaKXe, YTO Pe3yAbTaThl ABYX TOAOOHBIX 3alIPOCOB MOXXHO OOBbEAMHUTD B OAHY
Tabauly. V1 HakoHell, 5TO FOBOPUT O TOM, UTO Pe3yAbTaThl 3alpoca CaMM MOTYT CTaTb
NPeAMETOM AaAbHENIIMX 3anpocoB. Takum obpa3oM, TabAMUYHAsI CTPYKTYpa PeASILIMOH-
HOJ1 6a3bl AQHHBIX TECHO CBsI3aHa C peAsiIMOHHbIMU 3arrpocamy SQL. Tabanuuam MoXxHO
NIOChIAATDb 3aIIPOCHI, @ 3aIPOChl BO3BPALLAIOT TabAULIbL.

MpocTtbie 3anpochbl

Hanboaree mpocTble 3anmpochl M3BAEKAIOT AaHHble M3 CTOAOLIOB, paCIOAOXEHHbIX
B OAHOI1 TabAuMiIe 6a3bl AaHHBIX. HarpuMep, caeayrommii 3anpoc n3BAekaeT U3 TabAULIbI
OFFICES Tpu cToAGLA.

Buisecrnu dns kaxdoeo u3s ogucos cnucox 20podos, peeuoHos u 06veMoe Npodax.

SELECT CITY, REGION, SALES
FROM OFFICES;

CITY REGION SALES
Denver Western $186,042.00
New York Eastern $692,637.00
Chicago Eastern $735,042.00
Atlanta Eastern $367,911.00

Los Angeles Western $835,915.00

MHCcTpykumst SELECT AAsI IPOCTBIX 3aIPOCOB, TAKMX Kak MOKa3aHHBIN Bblllle, COCTO-
UT TOABKO U3 ABYX O0s13aTEAbHBIX NIPEAAOKEHMIA. B mpearoxeHun SELECT nepeuncas-
IOTCsl MM€eHa TpebyeMbIX CTOAOLIOB; B MPEAAOXKEHUM FROM YKa3blBalOTCsl MMeHa TabAMII
Y TIPEACTABAEHUI, COAEPIKALIMX 3TU CTOAOLIBL

KonuenTyaabHo SQL obpabaTbiBaeT 3anpoc MyTeM MOCTPOYHOTrO MpOCMOTpa TabAu-
1Ibl, YKa3aHHOM B MPEAAOXeHUN FROM. AAsl KaXAOM CTPOKM TabAMLBI bepyTcs 3Haue-
HMS1 U3 YKa3aHHBIX B 3a[pOCe CTOAGLIOB M CO3AA€TCsl OAHA CTPOKa pe3yAbTaTOB 3alpoca.
Taxum obpa3oM, TabanLia pe3yAbTaTOB ITPOCTOrO 3alpoca Ha BbIGOPKY COAEPXUT OAHY
CTPOKY AQHHBIX AASL KQKAO# CTPOKM MCXOAHOM TabAULIbI 6a3bl AQHHBIX.

BblyucaseMbie CTOAOLbI

KpoMe cTOAGLIOB, 3HaUeHMsI KOTOPBIX U3BAEKAIOTCSI HEMIOCPEACTBEHHO U3 6a3bl AaH-
HbIx, SQL-3anpoc Ha BEIGOPKY MOXET COAEpXaTb 8bIMUCIseMble CHMONOYbL, 3SHAUEHUS KO-
TOPBIX ONPEAEASIIOTCS] Ha OCHOBAaHMM 3Ha4YeHMil, XpaHsIIMXCsl B 6a3e AaHHBIX. YTOOBI
MOAYYUTb BBIYMCASIEMBINl CTOADeLl, B CIMCKe BO3BpalllaeMbIX CTOAGLIOB HEOOXOAMMO
yKkasaTb BblpaxkeHne. Kax 6blA0 cka3aHO B raase 5, “OcHosbl SQL”, BbIpaxkeHMs1 MOTYT
BKAIOYATbh B Cebsl orepaLiMy CAOXKEHMs], BBIYMTAHMs, YMHOXKEHUsI U AeAaeHus. Aasl ro-
CTpoeHMs1 6b0Aee CAOXKHBIX BbIpaXkeHMUI MOXKHO MCIOAb30BaTh Cko6xu. KoHe4HO, cToAG-
IIbl, y4yacTBylolIMe B apu¢MeTUYeCKOM BblpaXK€HMM, AOAXKHBI COAEpXaTb YMCAOBblE
AaHHble. [Tpy nonbITKe CAOXUTD, BHIUECTb, YMHOXUTb MAU Pa3A€AUTDb CTOAOLIBI, COAep-
Kallye TeKCToBble AaHHble, SQL BbIAACT coobiiieHue 06 olnbke.

B caeayrollieM 3arpoce 6y AeT MOAYYeH MPOCTOi BBIYMCASIEMBIN CTOAGELL.
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Bvidamv dns xaxdoeo oguca cnucox 2opodos, pezuoHos u cymm, Ha Komopvie 6vin nepe-
6b110.1HeH/HeQ08bINONHEH NAAH N0 NPOOMKAM.

SELECT CITY, REGION, (SALES - TARGET)
FROM OFFICES;

CITY REGION (SALES-TARGET)
Denver Western -$113,958.00
New York Eastern $117,637.00
Chicago Eastern -$64,958.00
Atlanta Eastern $17,911.00
Los Angeles Western $110,915.00

[Tpyu BHIMOAHEHMM 3TOrO 3ampoca AAsl KaXAOi CTpOKM TabAaulbl OFFICES reHepu-
pYyeTcsl OAHa CTpOKa pe3yAbTaTOB, KaK IMOKa3aHO Ha puc. 6.3. 3HaueHus! NepBbIX ABYX
CTOAGLIOB pe3yAbTaTOB 3alpOCa U3BAEKAIOTCsl HEMOCPEACTBEHHO U3 TabAMibl OFFICES.
Tpetnit croabelr AAsl KaXKAOJ CTPOKM pe3yAbTaTOB 3allpoca BBIYMCASIETCS] HA OCHOBaHUM
3Ha4eHMii CTOAGLIOB TeKYLIeli CTPOKM TabAuLIbl OFFI CES.

Ta6nuua OFFICES
OFFICE|CITY REGION MGR TARGET SALES
22| Denver Western 108 |$300,000.00] $186,042.00
11|New York Eastern| 106 |$575,000.00] $692,637.00
12| Chicago Eastern| 104 |$800,000.00] $735,042.00
13]Atlanta Eastern| NULL |$350,000.00| $367,911.00
21| Los Angeles|Western 108 |$725,000.00] $835,915.00

FanY
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CITY REGION |SALES-TARGET

Denver Western|-$113,958.00

Pe3yanaTbl New York Eastern $ll7 ,637.00
3anpoca |cChicago Eastern|-$ 64,958.00
Atlanta Eastern| $ 17,911.00

Los Angeles|Western| $110,915.00

Puc. 6.3. BbinonHeHWe 3anpoca, coaepXKallero BbluMcasemMblii cTonbew,

Aaree nmpuBeAeHbl Apyrue NpuMepbl 3alpOCOB, B KOTOPbIX MCIIOAB3YIOTCS BbIUMC-
AsieMble CTOAGLIBI.

Ioxasamv o6ugyro cmoumocmv no kaxdomy moeapy (noxasawvl moavko 8 cmpox pesyno-
mupyioueeo Habopa).

SELECT MFR_ID, PRODUCT_ID, DESCRIPTION, (QTY ON_HAND * PRICE)
FROM PRODUCTS;

MFR_ID PRODUCT_ID DESCRIPTION (QTY_ON_HAND*PRICE)
REI 2A45C Ratchet Link $16,590.00
ACI 4100Y Widget Remover $68,750.00

QSA XK47 Reducer $13,490.00
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BIC 41672 Plate $0.00
IMM 779C 900-1b Brace $16,875.00
ACI 41003 Size 3 Widget $22,149.00
ACI 41004 Size 4 Widget $16,263.00
BIC 41003 Handle $1,956.00

Ymo nonywumcs, ecau yeeauHumo NAAHOSbIL 00vem Npodaxc O Kaxoozo CAYXaujezo HA
3% om ez0 gpaxmumeckozo obvema npodax?

SELECT NAME, QUOTA, (QUOTA + (.03 * SALES))
FROM SALESREPS;

NAME QUOTA (QUOTA + (.03 * SALES))
Bill Adams $350,000.00 $361,037.33
Mary Jones $300,000.00 $311,781.75
Sue Smith $350,000.00 $364,221.50
Sam Clark $275,000.00 $283,997.36
Bob Smith $200,000.00 $204,277.82
Dan Roberts $300,000.00 $309,170.19
Tom Snyder NULL NULL
Larry Fitch $350,000.00 $360,855.95
Paul Cruz $275,000.00 $283,603.25
Nancy Angelli $300,000.00 $305,581.26

Kak 6b1A0 cka3aHo B raase 5, “OcHosbl SQL”, Bo MHorux CYBA peaansoBaHbl AO-
MOAHUTEAbHblEe apudMeTHyecKue orepanyy, orepaluy HaA CTPOKaMM CUMBOAOB
Y BCTpOEHHble (pYHKLIMM, KOTOpble MOXXHO MPUMEHsTb B BhlpaxxeHusx SQL. Mx Takxe
MO>XHO MCIIOAB30BaTh B BbIpaXKeHMsIX B CIIMCKe BO3BpalllaeMbIX CTOAOLIOB, KaK B CAe-
AytolieM npumepe Aast DB2, B KOTOpOM M3 AaThl M3BAEKAETCs1 3HaUeHMe MecsLia M roAa.

Buisecmu cnucox umeH, a makxe mecsy u 200 npuema Ha pabomy ecex cayxauiux. (B cay-
uge 6asvr dannvix Oracle emecmo ¢pyHkyuil MONTH u YEAR ciedyem npumerumo QyHkyuo
TO CHAR.)

SELECT NAME, MONTH (HIRE_DATE), YEAR(HIRE DATE)
FROM SALESREPS;

Kpome Toro, B cniucke Bo3BpalllaeMbiX CTOAGLIOB MOXKHO MCIIOAB30BaTh KOHCTAHTbI.
ITO MOXET MPUrOAUTBCS AASl CO3AAHMS Pe3yAbTATOB 3allpoca, KOTopble 60Aee yAOOHDI
AASI BOCIpUSITHS, KaK B CAEAYIOLIEM [TpUMepe.

Cnucox ofvemos npodax 0as kaxdozo 2opoda.

SELECT CITY, 'has sales of', SALES
FROM OFFICES;

CITY HAS SALES OF SALES
Denver has sales of $186,042.00
New York has sales of $692,637.00
Chicago has sales of $735,042.00
Atlanta has sales of $367,911.00

Los Angeles has sales of $835,915.00
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Co3zpaaeTcs BrieyaTAeHMe, YTO pe3yAbTaThl 3aIIpOCa COCTOSIT U3 OTAEAbHbIX MPEAAO-
JKeHMI, KaXA0e U3 KOTOPBbIX OTHOCUTCSI K OAHOMY U3 0MCOB, HO Ha CaMOM AeAe OHM
HPEACTABASIIOT cO60¥ TabAMILY, COAepXKalLLlyo Tpy cToAbLa. [TepBblit u TpeTHit cTOAGLbI
coAepXXaT 3HaueHMs u3 TabanLbl OFFICES. Bo BTopoM cToAGLie AAsl BCeX CTPOK COAep-
XUTCS1 OAHA U Ta Xe TeKCTOBasl CTPOKA M3 ABEHaALIaTH CMMBOAOB.

Bbibopka Bcex cToAb6uoB (SELECT *)

Horaa TpebyeTcst MOAYYMTb COAEPXUMOe Bcex CTOAOLIOB Tabamubl. Ha npaxTuke
Taxasl CUTyalMsl MOXeT BOSHMKHYTb, KOI'AA Bbl BIIepBble CTaAKMBaeTeCh C HOBOJ 6a30i1
AAQHHBIX ¥ HEOOXOAMMO GBICTPO MOAYUMTb IIPEACTABAEHME O ee CTPYKTYpe M XpPaHMMBIX
B Helt AaHHbIX. C yyeToM sToro B SQL paspelaercst MCIIOAB30BaTh BMECTO CITMCKA BO3-
BpalllaeMbIX CTOAOLIOB CMMBOA 3BE3AOYKM (*), KOTOpBIi O3HayvaeT, YTO TpebyeTcs u3-
BA€Yb BCE CTOAOLIBL

Ilokasamv ece dannvie, codepxawguecs 6 mabauye OFFICES.

SELECT *
FROM OFFICES;

OFFICE CITY REGION MGR TARGET SALES
22 Denver Western 108 $300,000.00 $186,042.00
11 New York Eastern 106 $575,000.00 $692,637.00
12 Chicago Eastern 104 $800,000.00 $735,042.00
13 Atlanta Eastern 105 $350,000.00 $367,911.00
21 Los Angeles Western 108 $725,000.00 $835,915.00

Pe3yAbTaThl 3ampoca cOAepXaT Bce IIeCTb CTOAGLIOB Tabauibl OFFICES, KOTOpble
PacroAOeHbl B TOM Xe MOPSIAKE, YTO M B UCXOAHOJ TabAulle.

CuMBOA BBIOOPKM BCeX CTOAOLIOB OYeHb YAOOHO MCIIOAB30BAaTb B MHTEPaKTMBHOM
SQL. McnoabzoBanus Xxe ero B nporpaMMHOM SQL caeayeT msberaThb, IOCKOAbKY U3Me-
HeHus] B CTPYKType 6a3bl AQHHBIX MOTYT NPUMBECTM K KpaxXy NpuAroxenus. [Tpeanoro-
XMM, HarTpuMep, 4To Tabaulia OFFICES 6blAa yAaAreHa U3 6a3bl AQHHbIX, @ 3aTeM CO3Aa-
Ha BHOBb, IpM 3TOM 6bIA M3MEHEH TNOPSAOK CTOAGLIOB M AODABA€H HOBbIif, CEAbMOM,
croaben. Ecan nporpamma oxmaaeT, 4To 3anpoc SELECT * FROM OFFICES BO3BpaTUT
pe3yAbTaT, COAePXKALLMI 111eCTh CTOAOLIOB ONIpeAeAEHHbIX TUIIOB, OHa ITOYTU HaBepHsIKa
nepecTaHeT paboTaThb NOCAe M3MEHEeHMs ITOpSAKAa CTOAGLOB M AOGaBA€HMS] HOBOTO
cToAbLa.

STUX CAOXHOCTel MOXHO M36eXaTb, ecAM B TpOrpaMMax 3anpalumbaTh Tpebyemble
cToAbLbl 10 MMeHaM. Hanpumep, npuBeAeHHbIii HMXe 3alpoC BO3BpalllaeT Te Xe pe-
3yAbTaThl, UTO U 3arpoc SELECT * FROM OFFICES. OH He BOCHPMMMUMB K U3MEHeHMU-
SIM CTPYKTYphbl 6a3bl AaHHbIX, IOKa B TabAulle OFFICES CylLeCTBYIOT CTOAGLIb C yKa-
3aHHBIMM MMEHaMMU.

SELECT OFFICE, CITY, REGION, MGR, TARGET, SALES
FROM OFFICES;
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Nosropaowmeca cTpoku (DISTINCT)

Ecan B cricke Bo3BpalllaeMblx CTOAOLIOB 3arpoca Ha BHIOOPKY yKasaTb NepBUYHbINA
KAIOU TabAMLIBL, TO Ka)kKAast CTPOKA pe3yAbTaTOB 3ampoca 6yAeT YHMKaABbHOI (M3-3a TOTO,
YTO 3Ha4eHMs! IePBUYHOTO KAKOYa BO BCeX CTpoKax pasHble). Ecan e nmepBuuHblii KAIOY
He BKAIOYAeTCsl B pe3yAbTaT 3alpoca, B IOCAEAHEM MOTYT COAEP>KaTbCsl MOBTOPSIIOLLIMECS]
crpoxu. [TpeArioA0XuM, HarpuMep, UTO 6bIA BBIMOAHEH CAEAYIOLLMIA 3aITpoC.

Cnucox udenmudgpuxamopoe ecex MeHedxepos oghicoe.

SELECT MGR
FROM OFFICES;

MGR

108
106
104
105
108

Tabauia pe3yAbTaTOB 3alpoOCa COAEPXMT IITh CTPOK (I10 OAHOM AAsI KaXAOTro odu-
ca), OAHaKo ABe U3 Hux cosnapamoT. [Touemy? [Totomy uro Aappu ®utu (Larry Fitch)
SIBASIETCSI MeHeAXepoM ABYX oducos: B Aoc-AHAaxerece u B AeHBepe. [TosToMmy ero
naentudukartop (108) coaepXurcst B AByx CTpoKax Tabauibl OFFICES. 9TO He COBCEM
Te pe3yAbTaThl, KOTOPbIX Bbl OXkuaaau. Ecan B dupme paboraioT yeTbipe MeHeaXepa,
TO, BEPOSITHO, BBl OKMAAAM, UTO Pe3yAbTaThl 3aIIpoca 6YAYT COAEpPXKaTb YeThlpe CTPOKH.

[NosTOpsTIOLIMECS] CTPOKM M3 TabAMLIBI pe3yABTATOB 3alpOCa MOXKHO YAAAUTDb, €CAU
B MHCTPYKUMM SELECT IepeA CIMCKOM BblbOpa yKasaTb KAIOU€BOe CAOBO DISTINCT.
Huxe npuBeaeH BapMaHT MpeABIAYILIETO 3aMpoca, BO3BpaLIAOLIMIi T€ pe3yAbTaThl, KO-
TOpbl€e Bbl OXKMAAAM.

Cnucox udenmugpuxamopos ecex MmeHedxepos ogucos.

SELECT DISTINCT MGR
FROM OFFICES;

MGR

106
104
105
108

Sror 3aIpoC BbIIIOAHSIETCSI CAEAYIOIIINM o6pa30M. Bnauaae reHepupyrTcs Bce CTpO-
KM pe3yAbTaTOB (HSITb CTpOK), a 3aTeM YAQASIIOTCS Teé M3 HUX, KOTOpble B TOYHOCTU COB-
[MaAalwT C ApYyITMMMN. KAroueBoe cA0BO DISTINCT MOXHO YKa3biBaTb HE3aBUCUMO OT CO-
AE€pXMMOro CIIMCKa BO3BpalllaeMbIX CTOA6LIOB MHCTPYyKIIUN SELECT (C HEeKOTOpbIMU Or-
PaHNYEeHUSIMU AAST UTOTOBBIX 3aITPpOCOB, OIIMCAaHHbIMI B I'AaBe 8)

EcAu KArOuYeBoe cAOBO DISTINCT He YKa3aHO, NMOBTOPSIIOIINECST CTPOKN He YAQAsl-
10TCs1. MOXKHO Tak>Xe MCIIOAB30BaThb KAKOUEBOE CAOBO ALL, SIBHO YKa3blBasi, YTO IIOBTO-
psoInecs CTpoOKM CA€AyeT OCTaBUTb, OAHAKO A€AaTb 3TO He 06513aTeABHO — KAIOYEBOe
CAOBO ALL UCITIOAB3YETCsI [0 YMOAYaHUIO.
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Ot60p cTpok (WHERE)

SQL-3anpocsl, u3BAeKarolMe U3 TabAMULIbI BCe CTPOKY, ITOAE3HBI ITPU IPOCMOTpe ba-
3bl AQHHBIX M CO3A@HMM OTYETOB, OAHAKO PEAKO IPUMEHSIIOTCSI AASI Yero-HMOYyAb ellle.
O6bIuHO TpebyeTcsl BRIOpaTh M3 TabAMLIBI U BKAIOUMTb B PE3YAbTAThbl 3alIpOCa TOABKO
HEeCKOABKO CTpOK. Urofbl yka3saTh, Kakue CTPOKM HYXHO OTOOpaTh, MCIIOAB3YeTCs!
npeAAOXeHMe WHERE. Huoke nokasaHO HeCKOABKO 3alpOCOB, B KOTOPBIX BCTpedaeTcs!
3TO NPeAAOXeHHe.

Odgucvt, 8 komopoix gaxmuseckue obveMvl NPodaX NpPeevICUAU NAAHOBbIE.

SELECT CITY, SALES, TARGET
FROM OFFICES
WHERE SALES > TARGET;

CITY SALES TARGET
New York $692,637.00 $575,000.00
Atlanta $367,911.00 $350,000.00
Los Angeles $835,915.00 $725,000.00

Vims, obvemor gpaxmuveckux u naaHoevix npodax: cayxaujezo ¢ udenmuguxamopom 105.

SELECT NAME, SALES, QUOTA
FROM SALESREPS
WHERE EMPL_NUM = 105;

Bill Adams $367,911.00 $350,000.00

Cnucox ecex cayxaujux, meHedxepom komopoix sensemcss bo6 Cmum (udenmuguxamop
104).

SELECT NAME, SALES
FROM SALESREPS
WHERE MANAGER = 104;

NAME SALES
Bill Adams $367,911.00
Dan Roberts $305,673.00
Paul Cruz $286,775.00

[TpearoxeHne WHERE COCTOMT 13 KAIOYEBOrO CAOBa WHERE, 3a KOTOPBIM CAEAYET yc-
AOBMe OT6Opa, OINpeAeAsiolllee, Kakie MMeHHO CTpOKM TpebyeTcs: u3BAeub. B npeabi-
AyllleM 3aIipoce, HallpUMep, YCAOBMEM OT60pa SIBASIAOCH BblpaXkeHue MANAGER =104.
Ha puc. 6.4 nsobpaxeHno, kak paboraeT npearoxeHne WHERE. KoHlenryaabHO Bce
CTpOKM B TabAamile SALESREPS ITpPOCMaTPUBAIOTCSl OAHA 3a APYTOii, M K KaXKAOii U3 HUX
IpUMeHsieTcs ycaosue oTéopa. Ecan B ycaoBum oTbopa BcTpedaeTcst MMsI CTOAOLA (Kak,
HanpyuMep, UMs1 MANAGER B MpeAbIAYLIEM NpUMepe), TO UCTIOAb3YeTCs1 3Ha4eHMe 3TOro
CTOAGLIA M3 TeKyllelt CTPOKM. AAsl KaXAOi 13 CTPOK YCAOBME OT6Opa MOXET MMEThb OA-
HO 13 TpeX MepeynCAeHHbIX HUXe 3HauUeHMiA.
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e Ecan ycrosue otbopa umeeT 3HaueHne TRUE, cTpoka 6yAeT BKAIOYEHa B pe-
3yAbTaThl 3anpoca. Hanmpumep, 3Hauenme croabua MANAGER B CTPOKE AAs
Buaara Aaamca (Bill Adams) cooTBeTcTByeT ycA0BUIO OT6Opa, MOSTOMY CTPOKa
AASI HETO BKAIOYAeTCsl B pe3yAbTaThl 3alpoca.

e Ecan ycaosue oTb6opa nmeet 3HaueHMe FALSE, TO CTPOKa MCKAIOYAETCs U3 pe-
3yAbTaTOB 3anpoca. Hanpumep, 3HaueHue crtoablia MANAGER B CTPOKeE AASI
Coto Cmut (Sue Smith) He cooTBeTCTByeT ycA0BMIO OTOOpa, MOSTOMY CTpPOKa
AASI Hee MCKAIOYAeTCsl U3 pe3yAbTaTOB 3arpoca.

e Ecan ycrosue otbopa mmeeT 3HaueHMe NULL, TO CTPOKA MCKAIOYaeTcs U3 pe-
3yAbTaTOB 3anpoca. Hanpumep, 3HaueHme croabua MANAGER B CTPOKE AAS
Csma Kaapka (Sam Clark) paBHo NULL, OSTOMY CTpOKa AAsI HETO MCKAIOYa-
€TCs1 U3 pe3yAbTaTOB 3arpoca.

MANAGER=104

Tabnmua SALESREPS TRUE PesynbTath 3anpoca

NAME 7 [ vanaGER \ NAME SALES
Bill Adams @ Bill Adams |$367,911.00
Mary Jones 106 Dan Roberts|$305,673.00
Sue Smith Paul Cruz [$286,775.00
Sam Clark

Bob Smith MANAGER=104

Dan Roberts|

Puc. 6.4. OT60p CTPOK C NOMOLLBIO NPEANOKEHUA WHERE

Puc. 6.5 nAAlOCTpUpyeT Apyroii croco6 pacCMOTPEHMsI POAY, BHIIIOAHSIEMONM YCAO-
BUeM OT6Opa B NpeAAroXeHMM WHERE. MOXHO CKa3aTb, YTO yCAOBME OTOOpa CAYXUT
puAbTpOM AAs cTpox Tabauibl. CTpOKM, YAOBAETBOPSIIOLLIME YCAOBUIO OTOOpa, Mpo-
XOASIT Yepe3 PUABTP M CTAHOBSITCs YaCTbIO pe3yAbTaToB 3ampoca. CTpoku, He yAOB-

A€TBOpsIoLIMe YCAOBUIO 0T6opa, OTCbMAprOBbIBaIOTCSI U UCKAIOYAKOTCs U3 pe3yAbTa-
TOB 3alrpoca.

Tabnnua SALESREPS Pe3aynbTaTh 3anpoca

NAME MANAGER NAME SALES
Bill Adams 104 Bill Adams |$367,911.00
Mary Jones 106 Dan Roberts|$305,673.00
Sue Smith 108 > Paul Cruz [$286,775.00
Sam Clark NULL >

Bob Smith 106

Dan Roberts 104

w

DunbTp
MANAGER=104

Puc. 6.5. NpeanoxeHne WHERE B poAv GUAbTPA
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YcaoBus otbopa

B SQL ncrioap3yeTcs: MHOXECTBO YCAOBMIT OT6Opa, MO3BOASIOLIMX 3¢PEeKTUBHO
M eCTeCTBEHHO CO3AaBaTh pa3AMYHble TUIbI 3anmpocoB. Huke paccmaTpusaloTcs nsth
OCHOBHBIX yCAOBMIt oT6Opa (B ctaHAapTe ANSI/ISO oHM HasbIBalOTCs npeduxamamu).

Cpaanenue. 3HayeHue OAHOTrO Bblpa’>ke€HMsI CpaBHMBaAeTCs1 CO 3HA4Y€HMEM ApY-
roro Bblpa’>XeHWsl. Hanpnmep, TaKoe yCAOBUe 0T60pa UCITOADB3YETCsI AASI Bbl-
60pa BCeX Oq)I/ICOB, HaXOASLIMXCsI B BOCTOYHOM permoHe, MAM BCeX CAyXKallunx,
Cl.)aKTI/I‘leCKI/Ie 06beMBI IMMpOAaX KOTOPBIX ITpeBbILIAIOT [TAAHOBbIE.

IIposepxa na npunadaexuocmv Juanasony. ITpoBepsieTcs, nonapaeT AM yka-
3aHHOe 3HaueHMe B ONpeAeA€eHHblf AMana3oH 3HayeHmit. Hanpumep, Takoe
yCAOBME OTO6Opa MCIIOAB3YETCSI AAS HaXOXKAEHMsI CAYXalmx, pakTuieckue
ob6beMbl MpoAax xkoTopeix npesbiaoT $100000, Ho Menbiue $500000.
IIposepxa Hanuuus 6o muoxecmee. [IpoBepsieTcs, COBlIaAaeT AU 3Ha4YeHMe Bbl-
paXKeHMs1 C OAHMM U3 3HaU€HMI1 U3 3aAaHHOTO MHOXecTBa. Hanpumep, Takoe
yCcAOBMe 0T60pa MCTIOAB3YeTCs AAsl BbIbopa 0¢1COB, pacnoAOXeHHbIX B Hblo-
Vopxe, Unkaro uan Aoc-Anaxeaece.

IIposepxa Ha coomeemcmeue wiabaony. [IpoBepsieTcsi, COOTBETCTBYeT AU CTPO-
KOBOe 3HaueHMe, coaepxallleecsi B CTOAOLIe, onpeAeAeHHOMY 1abaoHy. Ha-
npuMep, Takoe yCAOBMe OT6Opa MUCIIOAB3YeTCs AAsl BbI6Opa KAMEHTOB, MUMeHa
KOTOPbIX HauMHAIOTCs € 6yKBbl “E”.

IIposepxa ma pasencmeo 3suauenuro NULL. TlpoBepsieTcsi, COAEpXMTCS AU
B cTOAGLle 3HaueHMue NULL. Hampumep, Takoe ycaoBue oTbopa MCIOAB3YeTCs!
AAST HAXOXKAEHMST BCeX CAY KalllMX, KOTOPbIM ellle He 6blA Ha3HaueH MeHeAXep.

CpaBHenue (=, <>, £, <=, >, >=)

Hanboaee pacripoctpaHeHHbIM ycaoBueM ot6opa B SQL sBasieTcs cpasuenue. I1pu
cpaBHeHuM SQL BblYMCAsIET M CpaBHMBaeT 3HauyeHMs AByX SQL-BblpakeHMiT AAsl Kax-
AOJi CTPOKM AQHHBIX. BelpaXkeHus: MOTyT 6bITh KaK O4eHb IPOCTHIMM, HaITpUMep COAep-
XaTb OAHO MMsl CTOAOLIA MAM KOHCTaHTY, TaK M 6OA€e CAOXHBIMU, HallpyMep COAep-
Xatb apudmeTnyeckmne onepaumu. B SQL mMeercs! 11ecTh pa3sAMUHBIX CIIOCO6OB CpaB-
HeHUs] AByX Bblpa>kKeHWii, TOKa3aHHbIX Ha puC. 6.6.

8w padxcenue_| = evipadcenue 2 ———pp

<>

Puc. 6.6. CuHTaKkcuueckana AuarpaMmma cpaBHEHHUA
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Huxe IMpuBEA€Hbl TUIIMYHbIE [TPUMEePbl CDABHEHMSI.

Haimu umena ecex cayxawux, npunamoix Ha pabomy do 2006 eoda.

SELECT NAME
FROM SALESREPS
WHERE HIRE DATE < '2006-01-01';

Sue Smith
Bob Smith
Dan Roberts
Paul Cruz

3ameTnM, 4yto He Bce SQL-MpoAyKTbl o6pabaThlBalOT AaThl OAMHAKOBO, MMOCKOABKY
pasHble IPOU3BOAMTEAN ObIAYM BBIHYXAEHDI TIOAAEPXXMBATh AAThl €llle A0 TOTO, KaK OblA
cospal craHaapT SQL. @opMar YYYY-MM-DD, NOKa3aHHbI/i B IPEABbIAYLLEM IIpUMeEpE,
paboTaeT B 60ABLIMHCTBE IPOAYKTOB, HO KOe-TAe ero caeayeT nsmenuts. B Oracle, Ha-
npumep, BaM HaAO AMbO 3aMeHMTb popMaT AaThl Ha MpUHATHIN B Oracle o ymoauaHuio
('01-JAN-88"), Au60 u3MeHUTb POpMaT [0 YMOAYAHUIO AAS Ballleif ceccuy Npu Mo-
MOLLIM CA€AYIOLIE/ KOMAaHABL

ALTER SESSION SET NLS_DATE_FORMAT='YYYY-MM-DD';

Buvisecmu cnucox oguicos, paxmumeckue obvemuvr npodaxc 6 xomopvix cocmasunu meree 80
NPOUEHINOe Om NIAHOBbIX.

SELECT CITY, SALES, TARGET
FROM OFFICES
WHERE SALES < (.8 * TARGET) ;

CITY SALES TARGET

Denver $186,042.00 $300,000.00

Buvieecrnu cnucox ogpucos, menedxepom Komopuix He S6NSEMCS CAYXAWutl ¢ udenmugpuxa-
mopom 108.
SELECT CITY, MGR

FROM OFFICES
WHERE MGR <> 108;

CITY MGR
New York 106
Chicago 104
Atlanta 105

Kaxk rmoxasaHo Ha puc. 6.6, B cootBeTcTBMM co crietmdukarmeit ANSI/ISO nposepka
Ha HepaBeHCTBO 3allMChIBAeTCsl Kak A <> B. B psiae peaamsaumit SQL ucnoabsyrorest
aAbTepHaTMBHBIE CUCTEMBI 3allCHM, KaK, HarpuMep, A != B (moaaepxmuBaercsi B SQL
Server, DB2, Oracle n MySQL). MHoraa Takast ¢popMa 3armmcyt sIBASIETCSI OAHOM U3 AO-
MYyCTUMBIX, @ MUHOTAA — €AMHCTBEHHOIA.
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Koraa CYGA cpaBHMBaeT 3Ha4eHMsI ABYX BblpaXKeHMii, MOT'YT ObITh IIOAYYEHB TPU
pe3yAbrara:

® eCAM CpaBHeHME UCTMHHO, TO pe3yAbTaT IPOBEPKM MMeeT 3HaYeHue TRUE,
¢ eCAM CpaBHEHME AOXXHO, TO p€3yAbTaT IPpOBEpKM MMeeT 3HaYeHue FALSE,

e eCAM XOTs1 66 OAHO M3 ABYX BBIPa’Xe€HMii MUMeeT 3HaueHue NULL, TO pe3yAbTa-
TOM CpaBHeHMs1 6yAeT NULL.

Bbi6opka 0AHOM CTPOKM

LlaLue BCero MCHOABBYQTCSI CpaBHEHME, B KOTOPOM OIIPEAEAsIeTCsl, paBHO AU 3Have-
HUue CTOJ\6Lla HeKOTOpOVI KoHcTaHTe. EcAn sToT CTOA6eLl IMpeACTaBAsIET coboit nepsny-
HBIi KAKOY, TO 3aIlIpOC BO3BpalllaeT BCero OAHY CTPOKY, KaK B CA@AYIOLLEeM IpuMepe.

Yauamv umsa u aumum xpeduma xauenma ¢ udenmugpuxamopom 2107.

SELECT COMPANY, CREDIT_LIMIT
FROM CUSTOMERS
WHERE CUST_NUM = 2107;

COMPANY CREDIT_LIMIT

Ace International $35,000.00

STOT TN 3aMpOCOB A€XUT B OCHOBE BbIOOpKM U3 6a3 AaHHBIX Ha OCHOBe $OpM Beb-
crpanuil. [Toab3oBaTeAb BBOAUT B GOPMY MAEHTUPUKATOP KAMEHTA, M MporpaMMa yuc-
TIOAB3YeT ero Mpy CO3AaHMM U BbIMOAHeHMM 3ampoca. [Tocae 3Toro oHa orobpaxaer us-
BA€YeHHble AaHHble B popme. ObpaTuTe BHMMaHMe Ha TO, YTO MHCTpyKumu SQL, mpea-
Ha3Ha4eHHble AASl BIOOpa KOHKPETHOFO KAMEHTa IO MAEHTUPUKATOPY, KaK B IpeAbl-
AyLLIeM TIpUMepe, U AAsl BbI6Opa BCEX KAMEHTOB, YAOBAETBOPSIOLLMX ONpeAeAeHHbIM
napaMeTpaM (Hanpumep, ¢ AUMUTOM KpeauTa 6oaree $25000), MMeIOT aBCOAIOTHO OAM-
HaKOBBIN dopMar.

3nauenua NULL

Ucnoab3zoBanne 3HavyeHMit NULL B 3alpocax MOXeT MpUBECTM K “O4yeBMAHBIM”
IIPEATIOAOXXEHMUSIM, KOTOpble MCTUHHBI TOABKO Ha NepBblii B3rAsIA, HO Ha CAMOM AeAe Ta-
KOBBIMU He sABASAIOTCA. HanpuMep, MOXHO NMpPeANIOAOXMUTD, YTO KaXAas CTpoKa U3 Tab-
AMIIBI SALESREPS 6yAeT COAepXaTbCsl B pe3yAbTaTaX TOABKO OAHOTO U3 ABYX CAEAYIO-
LIMX 3aIIPOCOB.

Buigecmu cnucox cayXaugux, npesvicueUUX NAAHOSbIL 00beM Npodax..

SELECT NAME
FROM SALESREPS
WHERE SALES > QUOTA;

Bill Adams
Mary Jones
Sue Smith
Sam Clark
Dan Roberts
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Larry Fitch
Paul Cruz

Buvisecrmu cnucox cayxaujux, He evblNOJHUBUAUX TNIAH.

SELECT NAME
FROM SALESREPS
WHERE SALES < QUOTA;

Bob Smith
Nancy Angelli

OAHaKo pe3yAbTaThl 3TMX 3aIIPOCOB COCTOSIT 13 CEMU U ABYX CTPOK COOTBETCTBEHHO, UTO
A@eT B CyMMe A€BSITb CTPOK, B TO BpeMsl KaK B TabAMLIe HAXOAUTCS AecsITh CTpoK. CTpoka
arst Toma CHaiiaepa (Tom Snyder) coaepxut 3HadeHne NULL B CTOA6Le QUOTA, Mo-
CKOABKY €My ellle He OblA Ha3Ha4eH IAaHOBBI 06beM MpoAaX. DTa CTpOKa He BOLIAA
HM B OAMH 3aITpoc.

Kax nokaseiBaeT npyuBeAeHHbIiT pyMep, IPU ONPEeAEAEHUM YCAOBUS OTHOpa Heob-
XOAMMO TOMHUTb 06 0bpaboTke 3HaueHMit NULL. B TpexsHauyHOIt Aoruke, MpUHATOI!
B SQL, ycaroBue oT6opa MOXeT MMeTb 3HayeHus1 TRUE, FALSE uAM NULL. A B pe3yAbTa-
Thl 3aITpoca MOMNaAAIOT TOABKO Te CTPOKM, AASI KOTOPBIX YCAOBME OT6Opa paBHO TRUE.
Ml erte BcTpeTuMes ¢ NULL IT03XKe B 9TO I'AaBe.

MNpoBepka Ha NpUHAAAEXHOCTb AMana3oHy (BETWEEN)

Cheayroeit popMoit ycAOBUMsI OTOOpa SIBASIETCSl NpOBEpKa Ha IPUHAAAEXHOCTb
AMana3oHy 3HayeHuii (orepaTop BETWEEN. . .AND), CxeMaTM4ecKu u3o6pakeHHas Ha
puc. 6.7. I'lpu 3TOM NpOBeEpsIeTCsl, HAXOAUTCSI AV SA€MEHT AaHHbIX MEXAY ABYMsI 3aAaH-
HbIMM 3HavyeHMsiMU. B ycaosue orbopa BxOAST Tpyu BbipaxkeHus. [lepsoe BblpaxeHue
OIpeAeAsieT NpoBepsieMoe 3HaueHue; BTOpOe U TpeTbe BbIpa>keHUs! ONPEAASIOT HUX-
HIOIO U BEPXHIOIO TPaHMIIbl IPOBEPsIEMOTrO AMarna3oHa. TUIlbl AAHHBIX TPeX BblpakeHuit
AOAXHBI ObITb CPaBHUMBIMMU.

= nposep _6Hp L J BETWEEN  suxcxas_zpanuya AND GEPXMAR_ZDOMUYT  —=ipl
NOT

Puc. 6.7. CuHTakcMyeckan AarpaMma NnpoBepKU Ha NPUHAANEXXHOCTb Anana3oHy (BETWEEN)

CaeayroLmii MpuMep MAAIOCTPUPYET TUITMYHYIO POLIEAYPY NPOBEPKM Ha ITPUHAA-
A€XHOCTb AMaMa3oHy.

Haumu ece saxa3vl, cdenanmvie 6 nocaedHem xeapmane 2007 zoda.

SELECT ORDER_NUM, ORDER_DATE, MFR, PRODUCT, AMOUNT
FROM ORDERS
WHERE ORDER_DATE BETWEEN '2007-10-01' AND '2007-12-31"';

ORDER_NUM ORDER_DATE MFR PRODUCT AMOUNT

112961 2007-12-17 REI 2A44L $31,500.00
112968 2007-10-12 ACI 41004 $3,978.00
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112963 2007-12-17 ACI 41004 $3,276.00
112983 2007-12-27 ACI 41004 $702.00
112979 2007-10-12 ACI 41002 $15,000.00
112992 2007-11-01 ACI 41002 $760.00
112975 2007-10-12 REI 2A44G $2,100.00
112987 2007-12-31 ACI 4100Y $27,500.00

[Tpu nmpoBepke Ha NMPMHAAAEXKHOCTb AMaNa3OHy BEPXHssl M HUXKHsA TpaHMULIbI CUM-
TalOTCsl 4aCThIO AMana3oHa, MOITOMY B pe3yAbTaThl 3alpOCa BOLIAM 3aKasbl, CAeAaHHble
1 oxTa6ps u 31 aexabps. AaAee lipuBeAeH APYyToit MpUMep MPOBEpKM Ha NMpPUHAAAEX-
HOCTb AMamnasoHy.

Haumu 3axa3vi, cmoumocmu Komopuvix nonadarom 6 pa3auvHvole ouanasonvl.

SELECT ORDER_NUM, AMOUNT
FROM ORDERS
WHERE AMOUNT BETWEEN 20000.00 AND 29999.99;

ORDER_NUM AMOUNT
113036 $22,500.00
112987 $27,500.00
113042 $22,500.00

SELECT ORDER_NUM, AMOUNT
FROM ORDERS
WHERE AMOUNT BETWEEN 30000.00 AND 39999.99;

ORDER_NUM AMOUNT
112961 $31,500.00
113069 $31,350.00

SELECT ORDER_NUM, AMOUNT
FROM ORDERS
WHERE AMOUNT BETWEEN 40000.00 AND 49999.99;

ORDER_NUM AMOUNT

113045 $45,000.00

VHBepTupoBaHHasi  Bepcusi NpOBEPKM Ha  IPUMHAAAEXHOCTb  AMana3soHy
(NOT BETWEEN) MO3BOAsIET BbIOpaTh 3HAa4YeHNs], KOTOpble AeXaT 3a IIpeAeAaMy AMara-
30Ha, KaK B CAGAYIOLLEM IpUMepe.

Buvisecrnu cnucox cayxawux, gaxmuseckue ofvembl npooax Komopuix He nonadarom 6
duanason om 80 do 120 npoyenmos naaua.

SELECT NAME, SALES, QUOTA
FROM SALESREPS
WHERE SALES NOT BETWEEN (.8 * QUOTA) AND (1.2 * QUOTA) ;

Mary Jones $392,725.00 $300,000.00
Sue Smith $474,050.00 $350,000.00
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Bob Smith $142,594.00 $200,000.00
Nancy Angelli $186,042.00 $300,000.00

ITpoBepsieMoe BbIpaXxeHMe, 3aAaBaeMoe B OllepaTope BETWEEN, MOXeT 6bITb AIOOBIM
AONYCTUMBIM BbhpaxkxeHMeM SQL, oAHaKO Ha MpaxKTHKe OHO OO6bIYHO MpPEeACTaBAsIET CO-
6oit uMs croabLa.

B cranaapte ANSI/ISO onpeaeaeHbl OTHOCUTEABHO CAOXHbBIE MpaBuAa 06paboTin
3Ha4eHui NULL B MpoBepke BETWEEN.

e Ecan MpoBepsieMoe BblpaXkeHue uMeeT 3HaueHue NULL AMbo oba Bblpa’keHusl,
OMpeAeAsIolIMe AMarna3oH, paBHbl NULL, TO npoBepka BETWEEN BO3BpalllaeT
NULL.

e Ecanu BblpaxkeHMe, orpeaeAsiiolLiee HIDKHIOIO TpaHULy AMara3oHa, MMeeT 3Haue-
HMe NULL, TO MpoBepKa BETWEEN Bo3BpalllaeT FALSE, KOraa NposepsieMoe 3Ha-
YeHMe 60ADLIIe BepXHeli T'paHNLIbl AMana3oHa, ¥ NULL — B IPOTUBHOM CAyYae.

e Ecanu BblpaxkeHue, OnpeAeAstiolliee BEpXHIOIO IPpaHMLy AMarna3oHa, MMeeT 3Haue-
HMe NULL, TO MpoBepka BETWEEN Bo3BpalllaeT FALSE, KOTAa poBepsieMoe 3Ha-
YyeHMe MeHbllle HIDKHel I'paHULIbl AMana3oHa, ¥ NULL — B IPOTUBHOM CAy4ae.

OAHako npeXAe uYeM IoAaraTbCs Ha STU NpaBUAa, HEMAOXO ObIAO 6bl MO3KCIIEpU-
MeHTHpoBaTh co cBoeit CYDA.

Heo6x0AMMO OTMETUTB, YTO MpOBepKa Ha MPMHAAAEXKHOCTb AMalla3o0Hy He pacluupsieT
BO3MOXHOCTM SQL, MOCKOABKY ee MOXHO BbIpasuTb B BUAE ABYX cpaBHeHui1. [TpoBepka

A BETWEEN B AND C
INOAHOCTBIO S5KBUBAA€HTHA CpaBHeHI/IlO
(A >= B) AND (A <= C)

Tem He MeHee npoBepKa BETWEEN SIBASIETCS 60Aee MpOCThIM crnoco6om BbIpa3UTb yC-
AOBUE 0T60pa B TepMIMHaX AMala3oHa 3HaYEeHUIA.

MpoBepka HaAnuuA Bo MHOXecTBe (IN)

Ellte oAHMM pacrpocTpaHeHHBIM YCAOBMEM OTO6OPa SIBASIETCSI TpOBepKa Ha HaAnM4Me
BO MHOXecTBe (IN), cxeMaTU4ecky uzobpaxKeHHas1 Ha puc. 6.8. B 5ToM caydae BbIOAHS-
€TCs1 TPOBepKa, COOTBETCTBYET AU 3HaUeHMe KAaKOMY-AMOO SAEMEHTY 3aAaHHOTO CITMCKa.
Hue nmpuBeAeH psiaA 3aITpoCOB C MCMIOAb30BaHMEM IIPOBEPKYM HaAMYMsI BO MHOXKECTBe.

IN (—
LNOTJ ’

Puc. 6.8. CuHTaKcuueckan AvarpaMmma nNposBepKuU HaAMuMA BO MHoXxecTee (IN)

—— nposepsemoe_sbipanceHue

) —be

>

Buigecrnu cnucox cayxauux, xomopuvie pabomarom é Heio-Vlopke, Amaanme um Aeneepe.

SELECT NAME, QUOTA, SALES
FROM SALESREPS
WHERE REP_OFFICE IN (11, 13, 22);
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NAME QUOTA SALES
Bill Adams $350,000.00 $367,911.00
Mary Jones $300,000.00 $392,725.00
Sam Clark $275,000.00 $299,912.00
Nancy Angelli $300,000.00 $186,042.00

Haumu ece 3axasvi, cdenannvie 6 namuuyor 6 sueape 2008 eoda.

SELECT ORDER_NUM, ORDER_DATE, AMOUNT
FROM ORDERS
WHERE ORDER_DATE IN ('2008-01-04', '2008-01-11',
'2008-01-18"', '2008-01-25");

ORDER_NUM ORDER_DATE AMOUNT
113012 2008-01-11 $3,745.00
113003 2008-02-25 $5,625.00

Hatimu ece 3axasv, noay4erHHvle HemvlpoMsl KOHKPEMHbIMU CAYXKAUUMU.

SELECT ORDER_NUM, REP, AMOUNT
FROM ORDERS
WHERE REP IN (107, 109, 101, 103);

ORDER_NUM REP AMOUNT
112968 101 $3,978.00
113058 109 $1,480.00
112997 107 $652.00
113062 107 $2,430.00
113069 107 $31,350.00
112975 103 $2,100.00

113055 101 $150.00
113003 109 $5,625.00
113057 103 $600.00

113042 101 $22,500.00

C nomorupio mposepky NOT IN MOXHO NPOBEPUTD, UTO SAEMEHT AAHHBIX He SIBASIET-
Cs1 YAGHOM 3aAaHHOro MHOXecTBa. [TpoBepsieMoe BbipaxkeHMe B onepaTrope IN MOXeT
6bITb AIOOBIM AONYCTMMBIM SQL-Bblpa’keHNeM, OAHAKO OObIYHO OHO IMpPEACTaBASIET CO-
6011 KOPOTKOe MMs CTOADLIA, KaK B MPpeAbIAYLIMX MpuMepax. Ecan pesyabTaToM npose-
psAieMOro BblpaXkKeHMsl sIBASIETCsl 3HadyeHMe NULL, TO MpoBepka IN TakXe BO3BpalllaeT
NULL. Bce 5AeMeHTHI B criMcKe 3aAaHHBIX 3HaYeHUI AOAXHBI MUMETb OAMH U TOT XK€ TUII
AQHHBIX, KOTOPbII AOAXEH 6bITb CPaBHMM C TUTIOM AQHHBIX ITPOBEPsEeMOTrO BbIPaXk eHMSL.

Kak u mposepxa BETWEEN, ITpoBepka IN He A0b6aBAsieT B BO3MOXXHOCTM SQL Huuero
HOBOTO, IOCKOABKY YCAOBME

X IN (A, B, Q)
TIOAHOCTDBIO 5KBMBAA€HTHO YCAOBUIO
(X = A) OR (X = B) OR (X = C)

OaHako nmpoBepka IN NpeaAaraeT ropasao 6oaee 3pdeKTUBHBIN crIocob BblpaXkeHust
ycaoBust 0T60pa, OCO6EHHO e€CAM MHOXECTBO COAEPXUT GOABLIOe YMCAO FAEMEHTOB.
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B cranaapre ANSI/ISO He onpeaeAeHO MakCMMaABHOE KOAMYECTBO SAEMEHTOB MHOXe-
ctBa, 1 B 60AbMHCTBe CYBA, sIBHBI BepxHMit npeaea He 3apaH. Ilo coobpaxennsam
NIepeHOCUMOCTH, Ayullle u3beraTb MHOXECTB, COA@P>KALLMX OAMH SAEMEHT.

CITY IN ('New York')

Nx CAeAyeT 3aMeHsITbh IIPOCThIM CpaBHEHMEM!

CITY = 'New York'

MpoBepka Ha cooTBeTCTBHE WabAOHY (LIKE)

AAst BLIGOPKM CTPOK, B KOTOPBIX COAEPKMMOE HEKOTOPOTro TeKCTOBOro CToAbLia COB-
MaAaeT C 3aAaHHBIM TEKCTOM, MOXHO MCIIOAB30BaThb NMpoCTOoe cpaBHeHMe. Hanpumep,
CAEAYIOLIMIA 3aITPOC U3BAEKAET CTPOKY M3 TabAMLbI CUSTOMERS MO MMEHM.

Ioxasamv aumum xpeduma daa Smithson Corp.

SELECT COMPANY, CREDIT_LIMIT
FROM CUSTOMERS
WHERE COMPANY = 'Smithson Corp.';

OAHaKko OuYeHb A€rKO MOXKHO 3abbITh, KAKOE MMEHHO Ha3BaHMe HOCUT MHTepecylo-
1jast Hac koMnaHus: "Smith”, "Smithson" nan "Smithsonian”. Ilposepxa Ha cooTsercT-
BJe 1aOAOHY ITO3BOAsIET BbIOpaTh M3 6a3bl A@HHBIX CTPOKM Ha OCHOBE YaCTMYHOTO COOT-
BETCTBUS IMEHY KAMEHTA.

[TpoBepka Ha cooTBeTcTBMe 11abAOHY (onepaTop LIKE), cxeMaTHiecky n3obpaxeH-
Hasi Ha pucC. 6.9, MO3BOASIET ONPEAEAUTD, COOTBETCTBYET AM 3HaYeHMe AQHHbIX B CTOADLe
HeKoTOpoMy wabnony. 111abAoH mpeacTaBAasieT co60i1 CTPOKY, B KOTOPYIO MOXeT BXO-
AUTb OAVIH AU HECKOABKO N0OCTAHOB04HDIX CUME0108. DTU CUMBOABl MHTEPIPETUPYIOT-
Cs1 0COOBIM O6pa3OM.

X 7 LIKE iwabnon 18
|—NOTJ I— ESCAPE ynpagnsiowuti_cumeon J

Puc. 6.9. CuHTaKCUuyeckas auarpamma NpoBepKU Ha cooTeeTcTBUE WabAoHy (LIKE)

— UMA

MoAcTaHoBOYHDbIE 3HAKH

HOACTaHOBOqulﬁ 3HaK % COBITaAaeT C AIO6OI7I ITIOCAEAOBATEABHOCTBIO U3 Hy}\ﬂ AN
60Aee CUMBOAOB. Huxe l'IpI/IBeAeHa N3MEeHeHHas1 BepCM}I HpeAbIAy'LL[eI‘O 3anp0ca, B KO-
TOPOI1 MCITIOAB3YeTCs1 IIabAOH, COAepXKallMii 3HaK MPOLIeHTa.
SELECT COMPANY, CREDIT_LIMIT

FROM CUSTOMERS
WHERE COMPANY LIKE 'Smith% Corp.';

Oneparop LIKE ykasbiBaeT SQL, 4To HeO6XOAMMO CpaBHMBATh COAEPXMMOE CTOAD-
11a NAME ¢ I1abAOHOM “Smith% Corp.”. 9TOMy IIabAOHY COOTBETCTBYIOT BCE Mepedlc-
A€HHble HUXe IMeHa.

Smith Corp. Smithson Corp.
Smithsen Corp. Smithsonian Corp.
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A BOT 3TU UMeHa AaHHOMY I.Ua6AOHy Heé COOTBETCTBYIOT.

SmithCorp Smithson Inc.

[ToACTaHOBOUHBIN 3HAK _ (CMMBOA MOAUYEPKMBAHMSI) COBIAAAET C AIOOBIM OTA€ABHBIM
CcUMBOAOM. HampuMep, ecan Bbl yBepeHbl, YTO Ha3zBaHMe KOMIaHMM AM60 “Smithson”,
Anbo “Smithsen”, To MOXeTe BOCIIOAb30BaTbCsl CACAYIOLLIMM 3alIpOCOM.

SELECT COMPANY, CREDIT LIMIT

FROM CUSTOMERS
WHERE COMPANY LIKE 'Smiths_n Corp.';

B takom CAy4ae I_I_Ia6AOHy 6YAET COOTBETCTBOBaTh AlOOOE U3 MpeACTaBA€HHbIX HUXKe
MMEH.

Smithson Corp. Smithsen Corp. Smithsun Corp.

A BOT HU OAHO U3 CAeAyIoLINX €My COOTBETCTBOBATb HE GYAGT.

Smithsoon Corp. Smithsn Corp.

[ToAcTaHOBOYHbIE 3HAKM MOXHO IOMelllaThb B Al060Oe MeCTO CTpOKM 1l1abAoOHa, U B
OAHOIt CTpPOKe MOXET COAEpXAaTbCsl HECKOABKO MOACTAHOBOYHbIX 3HAKOB. CAeAyrommit
3amIpoC AOMycKaeT Kak HammcaHue “Smithson” u “Smithsen”, Tak u Awboe Apyroe
OKOHYaHMe Ha3BaHUs1 KoMMaHuy, BKAlovast “Corp.”, “Inc.” nan kakoe-To Apyroe.
SELECT COMPANY, CREDIT_LIMIT

FROM CUSTOMERS
WHERE COMPANY LIKE 'Smiths n %';

C nomouibio ¢popMbl NOT LIKE MOXHO HaXOAUTb CTPOKM, KOTOpble He COOTBETCT-
BYIOT mabAoHy. ITpoBepky LIKE MOXHO NPUMEHSTb TOABKO K CTOAOLIAM, MMEIOLLIMM
CTPOKOBbIif Tl AaHHbIX. ECAM B cTOAGLIE COAEPXUTCs1 3HaUYeHne NULL, TO pe3yAbTaToM
nposepkyu LIKE 6yaeT NULL.

BeposiTHO, BBl yXe BCTpe4aAMCh C MPOBEPKOii Ha COOTBETCTBUE LIabAOHY B Onepa-
LIMOHHBIX CUCTEMax, MMeIoLIMX MHTepdeiic KOMaHAHONM CTpokyu (Takmx, xaxk Unix).
O6b149HO B 9TUX CHCTEMaX 3Be3A0YKa (*) UCIIOAB3YeTCsI AASI TeX Xe 1IeAeil, YTO U CUMBOA
npoueHTa (%) B SQL, a BOmpocuTeAbHblit 3HaK (?) COOTBETCTBYeT CUMBOAY MOAYEPKMBa-
Hus (_) B SQL, HO B LIeAOM BO3MOXHOCTM paboThI € lIaDAOHAMM CTPOK B HMX TaKue Xe.

Ynpasasiowiue CHMBOADI *

[Tpu mpoBepke CTpOK Ha COOTBETCTBME IIAOAOHY MOXET OKa3aTbCsl, YTO INIOACTAHO-
BOYHbIE 3HAKM BXOASIT B CTPOKY CMMBOAOB B KadecTBe AuTeparoB. Hanpumep, HeAb3s
IPOBEPUTDb, COAEPXKUTCS AM 3HaK MPOLEHTa B CTPOKE, MPOCTO BKAIOYMB €ro B LIaOAOH,
NoCKOABKY SQL 6yAeT cuMTaTh STOT 3HaK NOACTAaHOBOYHBIM. Kak npaBuAO, 5TO He BbI-
3bIBa€T Cepbe3HbIX NpPOOGAEM, NMOCKOABKY IIOACTAHOBOYHBIE 3HaKM AOBOABHO PEAKO
BCTPEYAlOTCs1 B MIMEHaX, Ha3BaHMSIX TOBAPOB M APYTMX TEKCTOBBIX AQHHBIX, KOTOpbIE
OOBIYHO XpaHSTCsI B 6a3e AQHHBIX.

B cranaaptre ANSI/ISO onpeaeaeH crnocob NpoBepky HAAMYMSI B CTPOKE AUTEPAAOB,
VICTIOAB3YIOLLIMXCSI B KayecTBe TMOACTAHOBOYHBIX 3HAKOB. AASL STOro NpPUMEHSIOTCS
ynpasasiouiue cumeoavl. Koraa B 1m1abAoHe BCTpeyaeTcsl TAKOM CUMBOA, TO CUMBOA, CAe-
AYIOLLMI HEMIOCPEACTBEHHO 3a HMM, CUMTAETCsl He OACTAaHOBOYHBIM 3HAKOM, a AUTepa-
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AoM. HenocpeACTBEHHO 3a YMpaBASIIOLIMM CUMBOAOM MOXET CA€AOBaTb AMOO OAMH U3
ABYX IOACTAHOBOYHBIX CMMBOAOB, AMOO CaM YINpaBASIIOIUMI CUMBOA, TOCKOABKY OH
TaKXe IpuobpeTaeT B 11abAOHe 0cobOe 3HaUeHue.

CUMBOA MponycKa ONMpeAEAsIeTCs B BMAE CTPOKM, COCTOSILIEN M3 OAHOTO CHMMBOAAQ,
U IpeAroXeHus: ESCAPE (puc. 6.9). Huxe nmpuBeAreH nmpumep MUCMOAB30BaHMsI 3HaKa
AOAAapa ($) B KauecTBe YNpaBASIIOLIErO CUMBOAA.

Haumu moeapui, xodvt komopuix Hauunaromcs ¢ uemvipex 6yke “A%BC”.

SELECT ORDER_NUM, PRODUCT
FROM ORDERS
WHERE PRODUCT LIKE 'A$%BC%' ESCAPE '$';

[NepBblit CMMBOA MpOLIEHTA B LIAOAOHE, CAEAYIOILMIA 3a YITPABASIIOLIMM CUMBOAOM,
CYMUTAETCS] AMTEPAAOM, BTOPOi — MOACTAHOBOYHBIM CMBOAOM.

Ynpapasiolye CMMBOAbl — paclpOCTpaHeHHas! IPaKTHKa B IIPUAOKEHUsIX NpoBep-
KM Ha COOTBETCTBME 1I1a6AOHY; MMEHHO MOSTOMY OHM OBbIAM BKAIOYEHBI M B CTAaHAAPT
ANSI/ISO. OaHako OHM He BXOAMAM B paHHMe peaAnmsauy SQL M MOSTOMY He OYeHb
pacrpocTpaHeHbl. AAsl obecrieyeHus] NEpPeHOCUMOCTU NPUAOXKEHUIA CAeAyeT usberarb
MCIIOAB30BaHMSI NPEAAOXKeHUs1 ESCAPE.

Nposepka Ha pasencTBo NULL (IS NULL)

3HaveHus NULL o6ecreunBarOT BO3MOXHOCTb TPEX3HAYHOM AOTUMKHU B YCAOBUSIX OT-
6opa. AAs1 A060OJ 3aAaHHOM CTPOKM pe3yAbTaT NPMMEHEHMsl YCAOBUsI OT6Opa MOXeT
6bITb TRUE, FALSE MAM NULL (B CAy4ae, KOTAQ B OAHOM U3 CTOAGLIOB COAEPXXUTCSI 3Ha-
YeHue NULL). MIHOraa HeO6XOAMMO SIBHO MPOBEPSTh 3HAUEHMsI CTOAGLIOB Ha paBeHCTBO
NULL 1 HemocpeACTBeHHO obpabathiBaTh ux. Aast sToro B SQL mmMeercs cneumasbHast
nposepka IS NULL, CMHTaKCM4eCKasl AMarpaMma KOTopo¥ uzobpaxkena Ha puc. 6.10.

e 18—

NOT

Puc. 6.10. CuHTakcuueckas Amarpamma NpoBepKu Ha
paBeHcTBO NULL (IS NULL)

-
>

B caeayroleM 3anpoce mpoBepka Ha paBeHCTBO NULL MCIIOAB3YeTCsI AASI HAXOXKAE-
HUs1 B y4ebHOI 6a3e AaHHBIX CAY>KalLlero, KOTOPBIii ellle He 6bIA 3aKpeIA€eH 3a OPICOM.

Haumu cayxaueeo, xomopvii eiye He 3axpenieH 3a ogucom.

SELECT NAME
FROM SALESREPS
WHERE REP_OFFICE IS NULL;

Tom Snyder

VuBepTupoBaHHas opMa NpoBepKy Ha paBeHCTBO NULL (IS NOT NULL) MO3BOASI-
€T OTBICKATh CTPOKM, KOTOpble He COAepXKaT 3HaueHui NULL.
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Buvisecmu  cnucox CAYXKAUUX, Komopvle Yxe 3aKpenieHvl 3a o¢ucaMu.

SELECT NAME
FROM SALESREPS
WHERE REP_OFFICE IS NOT NULL;

Bill Adams
Mary Jones
Sue Smith
Sam Clark
Bob Smith
Dan Roberts
Larry Fitch
Paul Cruz
Nancy Angelli

B oTAnune ot ycAoBuit 0T60pa, ONMCAHHBIX BhIllle, IPOBEpKa Ha paBeHCTBO NULL He
MOXeT BO3BpaTUTb 3HayeHMe NULL B KadecTBe pe3yabTaTa. OHa Bceraa BO3BpalllaeT
TRUE uAM FALSE.

Mo>keT NoKasaThCsl CTPAHHBIM, YTO HEAb3s IPOBEPUTH 3HaUeHMe Ha paBeHCTBO NULL
C TIOMOLLIBIO OTePALIMy CpaBHEHMsI, HaNpUMep:

SELECT NAME

FROM SALESREPS
WHERE REP_OFFICE = NULL;

KAroueBoe cA0BO NULL 3A€Ch HEAb3sl MCIIOAB30BaTh, TOCKOAbKY Ha CaMOM AeAe 3TO
He HacTosllllee 3Ha4YeHMe; STO MPOCTO CBMAETEAbCTBO TOTO, YTO 3HaueHMe HeU3BEeCTHO.
Aaxe ecay 6b1 cpaBHEHMe

REP_OFFICE = NULL

6bIA0 BO3MOXHO, NpaBiAa 06paboTKM 3HaUeHMit NULL B CpaBHEHUsIX TPUBEAM 6bl K TO-
MY, UTO OHO BeAO 6bl cebsl He Tak, Kak oxuaaercst. Ecan 661 CYBA obHapyXnaa cTpoky,
B KOTOpO#t cTOAGel] REP_OFFICE COAEpXMUT 3HaudeHyue NULL, BBITOAHMAACh Obl CAe-
Aylolllasl IpoBepKa.

NULL = NULL

Yro 6yAeT pe3yAbTaTOM STOro CpaBHeHUs:: TRUE uAM FALSE? Tak Kak 3Ha4eHMsl 110
obe CTOpPOHBI 3HaKa paBeHCTBAa HEU3BECTHBI, TO, B COOTBETCTBUM C NMpaBUAAMU AOTMKU
SQL, ycaoBue oT60pa AOAXKHO BEpHYTb 3HaudeHMe NULL. [TockoAbky ycaoBue oTbopa
BO3BpalllaeT pe3yAbTaT, OTAUYHBIN OT TRUE, CTPOKa MCKAIOYAeTCs U3 TabAULIbI pe3yAb-
TaTOB 3alpoca — 3TO MPOTUBOIMIOAOXHO TOMY, K UeMy Bbl cTpeMuance! Ms3-3a npasua
06paboTky 3HaueHnit NULL B SQL Heo6X0AMMO MCIOAB30BaTh NPOBEepKY IS NULL.

CocraBHble ycAoBusa ot6opa (AND, OR u NOT)

npOCTbIe YCAOBUSI 0T60pa, OMNMncCaHHbl€ B MMPEABIAYLIMX pa3AeAaX, IMOCAe NMpUMeHe-
HMs K HeKOTOpof/'I CTpOKe BO3BpallaloT 3HaueHus1 TRUE, FALSE AU NULL. C nomoliipo
INpaBUA AOTMKH 3TU MPOCTbI€ YCAOBUSI MOXKHO 0O6BEAUHSTH B 60AEE CAOXHbIE, KaK N30-
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6paxxeHo Ha puc. 6.11. O6paTure BHMMaHME Ha TO, YTO YCAOBUS OTOOPA, OObEANHSIEMbIE
C TIOMOLLIBIO OIlepaTopOoB AND, OR U NOT, CaMM MOTYT 6bITb COCTaBHBIMU.

WHERE 6 )

[ L] o
L]

Puc. 6.11. CuHTakcuueckan Auarpamma npepnoXxeHna WHERE

OnepaTop OR MCIIOAB3YETCS AASI OOBbEAMHEHMST ABYX YCAOBMIT OTOOpa, U3 KOTOPbIX
VAU OAHO, AU ApYyTO€ (MAM 06a) AOAXKHO 6bITb UCTUHHBIM.

Haumu cayxawux, y xomopvlx gaxmureckuil 06vem npodax MeHviue NaaHo80e0 UNU
menvute $300 000.

SELECT NAME, QUOTA, SALES
FROM SALESREPS
WHERE SALES < QUOTA
OR SALES < 300000.00;

NAME QUOTA SALES
Sam Clark $275,000.00 $299,912.00
Bob Smith $200,000.00 $142,594.00
Tom Snyder NULL $75,985.00
Paul Cruz $275,000.00 $286,775.00
Nancy Angelli $300,000.00 $186,042.00

AAsl 06beAMHEHMST ABYX YCAOBMIT OT6Opa, 06a U3 KOTOPBIX AOAXHBI 6bITb MCTMHHBbI-
MM, CAEAYET MCTIOAB30BaTb ONepaTop AND.

Haiimu cayxawux, y xomopvix gpaxmuveckuti obvem npooax: MeHvude nIaHoe020 U MeHbuie
$300000.

SELECT NAME, QUOTA, SALES
FROM SALESREPS

WHERE SALES < QUOTA
AND SALES < 300000.00;

NAME QUOTA SALES
Bob Smith $200,000.00 $142,594.00
Nancy Angelli $300,000.00 $186,042.00

/1 HakoHell, MOXHO MCIIOAB30BaTh oniepaTtop NOT, 4TO6bl BHIOpATbh CTPOKM, AASI KO-
TOPbIX YCAOBME OT60Pa AOXKHO.

Haumu cayxawux, y xomopvix gpaxmuveckuil obvem npooax. MeHvude nI1aHoe020, HO He
Mmenvie $150 000.

SELECT NAME, QUOTA, SALES
FROM SALESREPS
WHERE SALES < QUOTA
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AND NOT SALES < 150000.00;

Nancy Angelli $300,000.00 $186,042.00

C MOMOMUIBIO AOTMYECKMX ONEePaTOpOB AND, OR, NOT M KPYTABIX CKOBOK MOXHO CO3-
AaBaTh OYeHb CAOXKHBIE YCAOBYSI OTOOPA, KaK B CAEAYIOLLEM IpuMepe.

Haumu ecex cayxauux, komopote: (a) pabomatom e Aeneepe, Hvto-Mopke umu Yuxaeo;
um (6) He umerom meHedxepa u bvlau npunamul Ha pabomy nocae urona 2006 eoda; uau
(8) y xomopvix npodaxu npeevicUU NAAHOSbIL 0bveM, HO He npesvicuau $600 000.
SELECT NAME

FROM SALESREPS
WHERE (REP_OFFICE IN (22, 11, 12))

OR (MANAGER IS NULL AND HIRE DATE >= '2006-06-01"')
OR (SALES > QUOTA AND NOT SALES > 600000.00);

AWYHO AASI MEHsI OCTaeTCsl 3arapAkKoi, 3aueM MOXeT MOHAaAOOUTHCSI TaKOi CITMCOK
VMIMEH, OAHAKO NPUBEAECHHBbII NIpUMep SIBASETCS] MAAIOCTpaLeil AOBOABHO CAOXHOTO
3anpoca.

Kak 1 B cAy4ae ¢ mpocTbIMM YCAOBUSIMM OTOOpa, 3HaueHMs1 NULL BAMSIIOT Ha MHTep-
IpeTaLMIO COCTaBHBIX YCAOBMIA OT6Opa, BCAEACTBME YEro pe3yAbTaTbhl MOCAEAHMX CTa-
HOBSITCS1 HE CTOAb OYeBMAHBIMU. B uacTHOCTH, pe3yAbTaTOM onepauuy NULL OR TRUE
SIBASIETCSI 3HaueHMe TRUE, a He NULL, KaK MOXHO 6BbIAO 0XMAATh. TabA. 6.1-6.3 sSIBASIIOT-
cs1 TabAMLIAMM MICTUHHOCTM AAsI OIepaTOpoB AND, OR M NOT COOTBETCTBEHHO B CAyd4ae
TepHapHOI AOTUKM (CO 3Ha4eHUsIMU NULL).

Ta6amua 6.1. Tabanua UICTMHHOCTU onepaTtopa AND

AND TRUE FALSE NULL
TRUE TRUE FALSE NULL
FALSE FALSE FALSE FALSE
NULL NULL FALSE NULL

Tabauua 6.2. Tabanua MCTHHHOCTH onepaTtopa OR

OR TRUE FALSE NULL
TRUE TRUE TRUE TRUE
FALSE TRUE FALSE NULL
NULL TRUE NULL NULL

Tabauua 6.3. TabaMua UCTUHHOCTU onepaTtopa NOT

NOT TRUE FALSE NULL
FALSE TRUE NULL

B coorserctsun co cranaaptrom ANSI/ISO, ecan ¢ momolsio oneparopos AND, OR
1 NOT obbeAMHsIeTCs1 6OAee ABYX YCAOBUIT 0TO6Opa, TO onepaTop NOT MMeeT HauBbICLLINIA
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IIPUOPUTET, 32 HUM CA€AyeT AND M TOABKO NMOToM OR. OAHaKoO 4TO6bl rapaHTMPOBaTh
NIepeHOCHUMOCTD, BCEI'AA CAEAYET UCIOAb30BaTh KPYTrAble CKOOKM; 9TO MO3BOAUT yCTpa-
HUTb BCE BO3MOXXHbI€ HEOAHO3HAYHOCTH.

B cranaapTte SQL2 (n3BecTHOM Taroke kak SQL-92 u SQL:1992) nmosiBMAOCH ellle OAHO
Aormdeckoe ycaosue orbopa — mposepka IS. Ha puc. 6.12 msobpaxkeHa cMHTaKcuye-
cKasl AMarpamma 3Ttoli nposepku. OrnepaTop 1S nmposepsieT 3Ha4eHMe pe3yAbTaTa AOTU-
YeCKOTrO BbIpaXkeHMsI.

[

pedymmam_cp 1S TRUE Lo

FALSE

Jo2uuecKoe_6mpasicee

UNKNOWN
Puc. 6.12. CuHTakcuueckas auarpamma oneparopa IS

Hanpumep, npoBepky
((SALES - QUOTA) > 10000.00) IS UNKNOWN

MOXXHO MCIIOAB30BaTh, YTOOB! OTHICKATh CTPOKM, B KOTOPBIX HEAb3sI BHITIOAHMUTb CpaBHe-
HMe U3-3a TOro, 4To AMbO cToAber; SALES, AM60 cToAbel] QUOTA MMeeT 3HaueHue NULL.
[Toao6HBIM 06pa3oM poBepKa

((SALES - QUOTA) > 10000.00) IS FALSE

MO3BOASIET BBIOPATb CTPOKM, B KOTOPbIX 3HaueHMe CTOAOLIa SALES eCAM U IpeBblIIaeT
3HayeHyue CToAbLa QUOTA, TO He3HauuMTeAbHO. Kak moxasbiBaeT AaHHBII IpyuMep, Ha
CaMOM AeAe IpoBepka IS He npuBHOCUT B SQL HMYero HOBOro, NOCKOABKY ee MOXKHO
A€rKo Nepenucarh B CAGAYIOLIEM BUAE.

NOT ((SALES - QUOTA) > 10000.00)

Xotst npoBepka IS BHeceHa B craHAApT SQL c 1992 roaa, ee moaAepuBaeT 04eHb
HeboAbIIOe KoAMdecTBO SQL-poaykTOoB. Tak 4TO AAsl obecrieuyeHMs1 MaKCMMAAbHOM
IIepEeHOCHMOCTM CACAYeT M3beraTb MOAOOHBIX IPOBEPOK M 3alMChIBaTbh BblpakKeHUs!
TOABKO C IIOMOLIBIO OIEepaTopoB AND, OR u NOT. OaHako u3bexaTb IMpPOBEpKU
IS UNKNOWN yAaeTcsl He BCETAa.

CoprtupoBka pe3yAbtatoB 3anpoca (ORDER BY)

CTpoxy pe3yAbTaTOB 3aMpoca, KaK ¥ CTPOKM TabAMLIb 6a3bl AQHHBIX, He IMEIOT OIl-
peAeaeHHoOro nopsiaka. Ho, BKAIOUMB B MHCTPYKLIMIO SELECT NpeAAOXKeHne ORDER BY,
MOXHO OTCOPTMPOBATb Pe3yAbTaThl 3aMpoca. ITO NPEeAAOKEHMe, CMHTaKCMYecKast Aua-
rpaMma KOTOpOro u3obpaxkeHa Ha puc. 6.13, COA@pXMT CIMCOK MMEH MAM MOPSIAKOBBIX
HOMEpOB CTOAGLIOB, Pa3sA€AeHHbIX 3amsThiMU. HanpuMep, pe3yAbTaThl CAEAYIOILIETO 3a-
Ipoca OTCOPTUPOBAHBI IO ABYM CTOAGLIaM, REGION 1 CITY.
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Iokasamo gaxmumeckue obvemvl npodax Oas Kaxdozo oguca, omcopmuposantvle 6 aigpa-
BUMHOM NOpsIdKe MO pezuoHam, a 6 Kaxdom peeuoHe — 1o 20podam.
SELECT CITY, REGION, SALES

FROM OFFICES
ORDER BY REGION, CITY;

CITY REGION SALES
Atlanta Eastern $367,911.00
Chicago Eastern $735,042.00
New York Eastern $692,637.00
Denver Western $186,042.00
Los Angeles Western $835,915.00
ORDER BY —1L ums_cmonbya 7'y nad
HoMep_cmonbya j asc
DESC

’

Puc. 6.13. CuHTakcuMueckana auarpamma npeproxeHua ORDER BY

[NepBbIit yKa3aHHbI B IPeAAOXKeHUN ORDER BY croabell (REGION) SIBASIETCS cmap-
UM KAIOYOM COPTMPOBKM; CTOAOLIBI, CACAYIOLLIME 3a HUM (B AaHHOM npuMepe CITY),
SIBASIIOTCSL MJAOWUMYU KAIOUYAMM, UYTO TIO3BOASIET COPTUPOBAThb CTPOKM PEe3YAbTaTOB
C OAMHAKOBbIMM CTapiIMMu KalouaMu. [Ipearoxenne ORDER BY MO3BOASIET BHITIOAHSITh
COPTMPOBKY B BO3pacTaolLleM MAM yOblBaloLLeM MOPSIAKE, [P STOM COPTUPYsI Pe3yAb-
TaThl 3a11pOCa 110 AI06OMY SAEMEHTY CIIMCKa BO3BpalllaeMbIX CTOAGLIOB.

[To yMOAYaHMIO AaHHBIE COPTUPYIOTCS B IOPSIAKe Bo3zpacTaHust. UTobbl cOpTpOBaTh
MX MO YObIBAHMIO, CAEAYET BKAIOUMTb B ITPEAAOXKEHME COPTUPOBKM KAIOYEBOE CAOBO
DESC, KaK 5TO CA€AAHO B CA€AYIOLIeM ITpuMepe.

Bovisecrnu cnucox ogpucos, omcopmuposantulil no axmumeckum obvemam npooax é nopsao-
Ke YbvieaHus.
SELECT CITY, REGION, SALES

FROM OFFICES
ORDER BY SALES DESC;

CITY REGION SALES
Los Angeles Western $835,915.00
Chicago Eastern $735,042.00
New York Eastern $692,637.00
Atlanta Eastern $367,911.00
Denver Western $186,042.00

Kak BuAHO 13 puc. 6.13, 4T06b1 ONIPEAEAUTDb MOPSAOK COPTMPOBKM MO BO3pacTaHMIO,
HEOH6XOAMMO UCIIOAB30BaTh KAIOUEBOE CAOBO ASC, OAHAKO U3-3a TOTO, UTO STOT MOPSAOK
HPUHST [0 YMOAYAHMIO, KAIOUEBOE CAOBO ASC OOBIYHO He yKa3blBaIOT.
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EcaM cToAbell pe3yAbTaTOB 3alpOCa, MCIIOAB3YEMBIii AASI COPTUPOBKM, SIBASIETCS BbI-
YUCASIEMBIM, TO Y HEro HeT MIMeHM, KOTOpOe MOXHO yKa3aTb B IPeAAOXEHUU COpPTH-
poBku. B TakoM cAyyae BMECTO MMEHM CTOAOLIa HEOOXOAMMO YKa3aTb €ro IOPSIAKOBBII
HOMEep MAM NOBTOPUThH BbipaXKeHue B NPeAAOKeHMM ORDER BY, KaK B NPUMBEAEHHOM
AaAee npumepe. Vicroar3oBaHne HOMepa CTOAGLIa — 6oAee CTapblil CIIOCO6, KOTOPBIi
He peKOMEHAYeTCsl K IPUMEHEHMIO, KaK 60Aee MOABEp>KeHHbIiI olmbKkaM (Harpumep,
IIpY M3MEeHEeHMH NOpsIAKa CTOAOLIOB B TPEAAOXKeHUM SELECT).

Buisecmu cnucox eécex oghucos, omcopmuposanHolil no pasHOCMu Mexoy axmuveckum u
NJAAHOBLIM 00beMAMU NPOOAX 6 nopsoxe YGvieaHus.
SELECT CITY, REGION, (SALES - TARGET)

FROM OFFICES
ORDER BY 3 DESC;

ui

SELECT CITY, REGION, (SALES - TARGET)
FROM OFFICES
ORDER BY (SALES - TARGET) DESC;

CITY REGION (SALES-TARGET)
New York Eastern $117,637.00
Los Angeles Western $110,915.00
Atlanta Eastern $17,911.00
Chicago Eastern -$64,958.00
Denver Western -$113,958.00

[ToAy4deHHbIe pe3yAbTaTHI 3aIIpoca OTCOPTHMPOBaHbI 110 TPETBEMY CTOAGLLY, 3HaUEHUs
KOTOPOrO IPEACTABASIIOT CODOI pa3sHOCTUM MeXAY 3HaueHUsIMM CTOAGLOB SALES U
TARGET AAsl KaXaoro odpuca. OAHOBpeMeHHO UCIOAB3YsI MMEHa U HOMepa CTOAGLIOB, a
TaK>Ke BO3pacTaloOLLMiA 1 yObIBaIOLLMII MOPSIAKM COPTMPOBKM, MOXHO COPTMPOBaTh pe-
3YABTaThl 3aIIpOCa 10 AOCTATOYHO CAOXHOMY aArOPUTMY, KaK 9TO CA€AAHO B CAEAYIO-
LlleM NIpuUMepe.

Buisecmu cnucox ogpucos, omcopmupoeantolil 6 aapasumHoM nopsoke no HA3BAHUIM pe-
2UOHO8, A 6 KAXOOM pezlOHe — NO pa3HOCmU MexXOYy paxmuuecKum U NAGHOBbIM 00ve-
Mamu npodax e nopsdxe Y6vleaHus.

SELECT CITY, REGION, (SALES-TARGET)

FROM OFFICES
ORDER BY REGION ASC, 3 DESC

CITY REGION (SALES-TARGET)
New York Eastern $117,637.00
Atlanta Eastern $17,911.00
Chicago Eastern -$64,958.00
Los Angeles Western $110,915.00
Denver Western -$113,958.00

Cranaapt SQL no3BoAsieT yNpaBASTb MOPSIAKOM COPTUPOBKM OTAEABHBIX CUMBOAOB B
Habope, UTO MOXeT OKa3aThCsl OYeHb BaAXHBIM Npy paboTe ¢ AOKaAM30BaHHbIMM Habopa-
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MM CMMBOAOB (HalpuMep, MOXHO yKa3aTb MOPSAOK COPTMPOBKM AASl AMAKPUTUYECKMX
CMMBOAOB) IAM AAs1 ObecIiedeHMs IEPEHOCUMOCTY MeKAY CUCTeMaMy € TabAMLIaMM KOAU-
posox ASCII u EBCDIC. OaHako sTa 4acTb craHAapTa SQL odeHb CAOXHA, ¥ BO MHOTMX
peaamsaumsax SQL anb6o Booble UrHOPUPYIOTCS BOIIPOCH, CBSI3aHHBIE C MOPSIAKOM COp-
TUPOBKM, AUGO UCIIOAB3YIOTCSI COOCTBEHHBIE CXEMBI AASl YIIpaBAEHUsI COPTUPOBKOIA.

MpaBHAa BbINOAHEHHA 0AHOTaOAHYHDBIX 3anpocos

OAHOTabAMYHBIE 3aMIPOChl B OOABLIMHCTBE CBOEM SIBASIIOTCSI IIPOCTBIMY, U CMBICA Ta-
KOro 3arnpoca O6bIYHO MOXHO A€rKO IOHSTb, POCTO MPOYNTAB MHCTPYKLMIO SELECT.
OaHaxo 1o Mepe BO3pacTaHMsI CAOXKHOCTY 3aIpoca MOsIBASETCs] HEOOXOAMMOCTb B 6oaee
TOYHOM “OnpeaereHMn” pe3yAbTaTOB, KOTOpble O6yAyT BO3BpallleHbl AQHHOV MHCTPYK-
umeit SELECT. Huxe ommcaHa npoueaypa reHepaumm pesyabTaToB SQL-3ampoca,
BKAIOYAIOLLIETO B cebsl MPeAAOXKEeHMs1, OMMCaHHbIe B HACTOSILLEN TAaBe.

Kak BMAHO M3 omycaHusi, pe3yAbTaThl 3ampoca, BO3BpallleHHble MHCTPYKLMeN
SELECT, MOAYYalOTCSl NP IOOYEPEAHOM IPUMEHEHMM BXOASLUMX B MHCTPYKLIMIO
npeAAOXKeHUil. BHauare npuMeHsieTcsl npearoXeHne FROM (BblOupaeT Tabamuy, co-
AepXallyio TpebyeMble AaHHblE), 3aTeM — WHERE (10 OIpeA€A€HHOMY KpUTEpUIO OT-
6upaer 13 TabAMLIBI CTPOKM), Aaree — SELECT (CO3AaeT yKa3aHHble CTOAOLIbI pe3yAbTa-
TOB 3aIpoca ¥ HpU HEOOXOAMMOCTM YAAAsIeT IOBTOPSIOIUMECS] CTPOKM) ¥, HaKOHelL,
ORDER BY (COpPTMpYeT pe3yAbTaThl 3a11poca).

Wtak, npyu reHepauyy pe3yAbTaTOB 3alpoca K OAHOV TabAMLIe BHITOAHSIOTCS CAe-
AyIoLuye AeCTBUSL.

1. B3sTb TabAMIy, yKa3aHHYIO B IPEAAOKEHUYN FROM.

2. Ecan uMeetcst npearoXeHne WHERE, IPMMEHUTb 3aAaHHOe B HeM YCAOBMe OT-
6opa K KaXAO0i1 CTpoKe TabAMLIBI M OCTAaBUTb TOABKO T€ CTPOKM, AAS KOTOPBIX
STO YCAOBME BBITIOAHSIETCSI, T.e. MMeeT 3HaueHMe TRUE; CTPOKM, AASL KOTOPbIX
ycAOBMe OT6Opa MMeeT 3HaueHne FALSE MAM NULL, — OTOpOCUTb.

3. AAsl KaXAOl M3 OCTaBIIMXCSI CTPOK BBHIYMCAUTDH 3HaUeHMe KaXAOTrO SAeMeHTa
B CIMCKe BO3BpalllaeMbIX CTOAGLIOB M CO3AATb OAHY CTPOKY TabAMLIbI pe3yAbTa-
TOB 3arpoca. [Tpyu KaXxA0#i cchiAke Ha CTOAGeLl UCIIOAB3YeTCsl 3HauUeHMe CToAbLA
AAsI TEKyILEeN CTPOKM.

4. EcAM yKas3aHO KAIOUeBOe CAOBO DISTINCT, yAAAUTb U3 TabAMULIbI PE3yAbTATOB
3aIrpoca Bce MOBTOPSIIOLINECs! CTPOKM.

5. Ecam uMeetcst IIpeAAOXeHue ORDER BY, OTCOPTMPOBATDb pe3yAbTaThl 3aIlpocCa.

Crpoxy, creHepupoBaHHbIe OIMCAHHOJ MPOLIEAYPOii, COCTaBASIIOT pe3yAbTaThl 3aI1poca.
91n “npasnaa” obpaborku 3anpocop SQL B caeAyiolmx Tpex raapax 6yAyT HEOAHO-
KPaTHO pacCIIMPeHBl, YTOObI OXBATUTb OCTAaAbHblE TIPEAAOXKEHUS] MHCTPYKLMM SELECT.
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06bveAnHeHHe pe3yAbTaTOB HeCKOAbKHMX 3anpocoB (UNION)*

VHoraa nosiBasiercst HeOGXOAMMOCTb OG’beAMHeHMSI Pp€e3yAbTaTOB ABYX UAM 6oAee 3a-
IMpOCOB B OAHY TaGAI/ILly. SQL ITOAAEPXKMBAET TaKYIO BO3MOXKHOCTD C ITOMOLIbIO Onepa-
M UNION B VMHCTPpYKIIMN SELECT. Puc. 6.14 VAAIOCTpUpPYeT UCIIOAb30BaHMe OIepauynn
UNION AASI BBINOAHEHMSI CAeAylollero 3arpoca.

Buvieecrnu cnucox ecex moeapos, yena xomopuix npesviiugem $2000 uau xomopvix 6vin0 3a-
Kkasaro 6onee #em Ha $30 000 3a odun pas.

Tabnuua PRODUCTS
PRICE > $2,000
MFR_ID | PRODUCT_ID
ACT 4100Y
»| RET 2A44L PesynbTaTthl 3anpoca
ACI 41002 ACI |4100Y
REI 2A44R REI 2A44L

ACI 4100Z
REI 2A44R

—
IMM 775C
Tabnuua ORDERS >

MFR PRODUCT
o| REI 2A44L

REI 2A44R

IMM 775C

AMOUNT > $30,000
Puc. 6.14. NpumeHeHUe UNION anA 06beAnMHeHUn pe3yabTaToB 3anpoca

[epBoit yacTi OCHOBHOI'O 3alpoca YAOBAETBOPSET 3alpoC, U306paXkeHHBI B BepX-
Hell 4aCTVM pUCYHKa.

Buisecrnu cnucox ecex moeapos, yeHa xomopuix npesvuugem $2000.

SELECT MFR_ID, PRODUCT_ID
FROM PRODUCTS
WHERE PRICE > 2000.00;

MFR_ID PRODUCT_1ID
ACI 4100Y
REI 2A44L
ACI 41002
REI 2A44R

AHaAOTMYHO BTOPYIO YaCTb OCHOBHOTIO 3alipoca MO>XKHO BbIITOAHUTb C MOMOLIbIO 3a-
npoca, I/I306pa)KeHHOFO B HMOKHEN YyaCcTu pucCyHka.
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Bovisecrnu cnucox eécex moeapose, xomopvix 6vino 3axazamo 6onee #em Ha $30 000 3a
00uH pas.
SELECT DISTINCT MFR, PRODUCT

FROM ORDERS
WHERE AMOUNT > 30000.00;

MFR PRODUCT

IMM 775C
REI 2A44L
REI 2A44R

Kak BuMAHO M3 pucyHka, onepauusi UNION CO3AaeT OAHY TabAMILy pe3yAbTaTOB 3a-
npoca, B KOTOPOi1 COAEP>KaTCsl CTPOKM Pe3yAbTaTOB KaK BEPXHEro, Tak U HUXKHEro 3a-
npocos. B 3anpoce kAl04eBoe CAOBO UNION MCIIOAB3YeTCs CAEAYIOLLMM 06pa3oM.

Buisecmu cnucox ecex moeapos, yeHa komopoix npesouuaem $2000 uau xomopvix 6viao 3a-
kasano Gonee uem Ha $30 000 3a odun pas.

SELECT MFR_ID, PRODUCT_ID
FROM PRODUCTS

WHERE PRICE > 2000.00

UNION

SELECT DISTINCT MFR, PRODUCT
FROM ORDERS

WHERE AMOUNT > 30000.00;

ACI 4100Y
REI 2A44L
ACI 41002
REI 2A44R
IMM 775C

Ha tabAnisl Ppe3yAbTaTOB 3aIIpocCa, KOTOpble MOXXHO OOBEAMHSITh C MIOMOLIBIO OTle-
pauuy UNION, HAKAAQABIBAIOTCs1 CAEAYIOLIME OTPAaHUYEHM T

¢ 9TU Ta6AMLIbI AOAXHbBI COA€pXaTb OAMHAKOBO€ YMCAO CTOA6].IOB;

® TUIT AQHHBIX KaXXAOTO CTOAOLIA TEePBOV TaGAMIIBI AOAXEH COBIIAAATh C TUIIOM
AQHHBIX COOTBETCTBYIOLLIEro CTOAbLIa BO BTOPOIt TabAMLIE;

¢ HM OAHA U3 ABYX TabAMIl HE MOXeT ObITh OTCOpTHMpOBaHa C ITOMOLIBIO ITPEeA-
AOXeHMs1 ORDER BY, OAHAaKO OObeAMHEHHbIe pe3yAbTaThbl 3alipoCa MOXHO OT-
COpPTUPOBaTh, KaK OIMMCAaHO HUXKe.

Obfparute BHMMaHMe Ha TO, UTO MMEHa CTOAGLIOB B ABYX 3aIllpocax, OO'beAMHEHHBIX
C MOMOLIBIO orlepaumy UNION, He 0643aTEABHO AOAXKHBI 6bITh OAMHAKOBbIMU. B mpeabl-
AyllleM NpyMepe B NIepBOii TabAMIe pe3yAbTaTOB 3allpoca MMEIOTCsI CTOAGLIb C MMeHa-
MM MFR_ID u PRODUCT_ID, B TO BpeMsl KaK BO BTOPOJ TabAuIIe pe3yAbTaTOB 3alpoca
COOTBETCTBYIOLIME UM CTOAGLIBI MMEIOT MMeHa MFR ¥ PRODUCT. ITOCKOABKY CTOAGLIBI
B ABYX TabAMIIaX MOTYT MMETb pa3sAMYHbIE MMEHa, CTOAGLIBl pe3yAbTaTOB 3aIlpoca, BO3-
BpallleHHble onepalyeii UNION, ABASIOTCS 6@3bIMSIHHBIMM.

Cranaapt ANSI/ISO HakraabIBaeT AOIOAHUTEAbHBIE OTpaHMYEH!s] HA MHCTPYKLIMU
SELECT, y4aCTBYIOLIMe B oniepaliuu UNION. OH pa3pelllaeT MCIIOAB30BaTh B CITVCKE BO3-
BpalllaeMbIX CTOAGLIOB TOABKO JME€Ha CTOAOLIOB MAM yKa3aTeAb Ha BCe CTOAOLBI
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(SELECT *) M 3ampellaeT MCIIOAb30BaTh BblpaXkeHUsl. B GOABILIMHCTBE KOMMepPUYECKMX
peaamsaumit SQL 3TO orpaHmMyeHne ocrabaeHO, M B CIIMCKe BO3Bpallla€MbIX CTOAGLIOB
paspellleHO UCIIOAB30BaTh MPOCThIe BbhlpaXkeHNs. OAHAKO BO MHOTMX peaamsauusix SQL
B MHCTPyKUMM SELECT He pa3spellaeTcsi BKAIOUAaTb MPEAAOXEHMs: GROUP BY MAM
HAVING, a B HEKOTOpPbIX He pa3pelllaeTcs MCIIOAb30BaThb B CIIMCKE BO3BpalllaeMbIX
CTOAGLIOB cTaTHCTUYecKye (PYHKLMM (T.e. HEAb3sI UCIIOAB30BaTh CYMMUPYIOLLME 3aIpo-
CBbl, orMcaHHble B raase 8, “VItorosele 3anpocsl”). boaee TOro, HeKOTopble MPOCTHIE pea-
Amsaumy SQL He NoAAepXMBaIOT caMy onepaluio UNION.

06beauHeHHe U NOBTOPAIOLHECHA CTPOKKH*

[Tockoabky onepaumst UNION O6beAMHSIET CTPOKM U3 ABYX Pe3yAbTaTOB 3allpOCOB,
BIIOAHE BEPOSITHO, YTO B IIOAYYEHHOI Tabamie GYAYT COAepXaThbCsl MOBTOPSIOLIMECs
crpoxku. Hanpumep, B 3anpoce, npeactaBAeHHOM Ha puc. 6.14, crommocTb ToBapa REI-
2A44L cocraBasiet $4500.00, moSTOMY OH BXOAUT B pe3yAbTaThl BepxHero 3arpoca. Tak
Kak B TabAniie ORDERS AAsI 9TOro ToBapa uMeeTcsl 3aKa3 Ha cymmy $31500.00, on Bxoaut
M B pe3yAbTaThl HMXHero 3anpoca. [To ymoadanuio onepaumst UNION B Ipoliecce CBO-
€ro BBIIIOAHEHMs1 Ydaisem MOBTOPsIOLIMecs: CTpoky. Takum 06pa3oM, B 06 beAMHEHHBIX
pe3yAbTaTax 3arpoca COAepXUTCSI TOABKO 00Ha CTpoKa AAsi ToBapa REI-2A44L.

Ecan B Tabanie pesyAbTaTOB Onepauyy UNION HEO6XOAMMO COXPaHUThb MIOBTOPSIIO-
1Mecst CTPOKM, Cpa3y 3a KAIOYEBbIM CAOBOM UNION CAeAyeT yKa3aTb NMpeAMKaT ALL.
[TpuBeAeHHBIN AaAee 3alpOC BepHET TabAMLLY C TIOBTOPSIIOILIMMMUCS CTPOKAMMU.

Buisecrnu cnucox ecex mosapos, yeHa komopuix npesviuaem $2000 uau xomopwix 6viao 3a-
kasavo 6oaee wem Ha $30000 3a odun pas.

SELECT MFR_ID, PRODUCT_ID
FROM PRODUCTS

WHERE PRICE > 2000.00

UNION ALL

SELECT DISTINCT MFR, PRODUCT
FROM ORDERS

WHERE AMOUNT > 30000.00;

ACI 4100Y
REI 2A44L
ACI 41002
REI 2A44R
IMM 775C
REI 2A44L
REI 2A44R

ObpaTtnTe BHMMaHMe Ha TO, YTO 0OpabOTKa MO yMOAYAHMIO MOBTOPSIIOILMXCSI CTPOK
B onepaumy UNION M MHCTPYKLMM SELECT OCYLUECTBAsIeTCS N0-pasHOMY. VHcTpykums
SELECT I10 yMOAYaHMIO OCTaBAsIET TaKue CTpoky (SELECT ALL). UTo6bl yAQAUTD MX, He-
06XOAMMO SIBHO yKa3aTb NMpeAnKaT DISTINCT. Onepaumsi UNION MO yMOAYAHUIO yAAAsieT
TNOBTOPSIOLIMECs] CTPOKM. YTO6bI OCTaBUTDb MX, CACAYET SIBHO 3aAaTh MPEAUKaT ALL.

CrnietmaAucThl o pabore ¢ 6a3aMy AaHHbIX KPUTUKOBAAM 06pabOTKY MOBTOPSIIOLLMXCS
crpok B SQL 1 ykasplBaAM Ha 5Ty HECOrAaCOBaHHOCTD sI3bIKA KakK Ha OAHY U3 ITPOGAEM.
[TpuumHa TaKoit HECOrAaCOBAaHHOCTM 3aKAIOYAeTCsl B TOM, 4TO B SQL B KayecTBe yCTaHO-
BOK 10 YMOAYaHMIO BbIGMPAIOTCs1 HanbOAee YaCTO UCIIOAb3yeMble BapUaHThI.
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e Ha paxKTnke 6OABILIMHCTBO MMpOCThIX MHCTPYKL[I/Iﬁ SELECT He BO3BpaluaeTr
MMOBTOPSIIOLIMXCSI CTPOK, IMTO3TOMY IO YMOAYAHUIO IPUHSITO UX HE YAQASITD.

¢ Ha npaxTyke 60ABIIMHCTBO onepalmii UNION BO3BpalllaeT MOBTOPSIOLIMECS
CTPOKM, YTO HEXEAATEABHO, [TO9TOMY 110 YMOAYAHMIO TaKMe CTPOKM YAQASIIOTCSL.

YAaAeHMe NOBTOPSIIOLLIMXCS CTPOK M3 TaOAMIIBI Pe3yAbTaTOB 3alpOCa 3aHMMaeT MHO-
ro BpeMeHM, OCOOEHHO eCAM TabAMLIA COAEPXKUT OOABIIIOE KOAMYECTBO CTpOK. Ecan m3-
BECTHO, 4TO orepauysi UNION He BO3BPaTUT MOBTOPSIOLIMXCS CTPOK, CTOMT SIBHO yKa-
3aTh MPEAMKAT ALL — TOI'A@ 3alpoC 6yA€T BBIITOAHSITHCS OhiCTpee.

O6beanHeHHe U COpTHpOBKA*

[Ipearoxenne ORDER BY HEAb3sl MCIIOAb30BaTb HM B OAHOM M3 MHCTPYKLMIA
SELECT, o6beAMHEeHHBIX onepauyeii UNION. HeT cMbIcAa BBIOAHSATh COPTUPOBKY pe-
3YABTaTOB TaKMX 3alIPOCOB, IOCKOABKY 110Ab30BaTeAb BCE PABHO He YBUAMT MX B YMCTOM
BuAe. OAHaKO 0fveduHeHHble pe3yAbTaThl 3allpOCOB, BO3BpallleHHble ornepauueii UNION,
MOXHO OTCOPTMPOBATb C IIOMOLLBIO IPEAAOKEHMsI ORDER BY, CAEAYIOLLEro 3a BTOPOii
MHCTpYKLMel SELECT. [ToCKOABKY CTOAGLIBI TabAMIBI pe3yAbTaTOB 3ampoca Ha obbe-
AVHEHMe He MMEIOT MIMEH, B 5TOM IPEAAOKEHUM CAEAYeT yKa3blBaTb HOMEpa CTOAOLIOB.
Oanako mHorue CYBA, Bkarouast Oracle, SQL Server 1 MySQL, ncnoab3yioT nmeHa
CTOAGLIOB M3 MepBOro 3anpoca SELECT, Tak YTO 9TM MMeHa MOXHO MCIIOAb30BaTh U B
npeAAOoXeHMy ORDER BY.

Huke nokasaH TOT e 3anpoc, 4To ¥ Ha puc. 6.14, B KOTOPOM pe3yAbTaTbl AOTIOAHU-
TEABHO OTCOPTMPOBaHbI IO IPOU3BOAUTEAIO ¥ HOMEPY TOBapa.

Buvisecrnu cnucox ecex mosapoe, 1ena xomopuix npesviuaem $2000 uau xomopuix 6vino 3a-
kasano 6onee wem Ha $30 000 3a oduH pas; cnucox omcopmupoeanv N0 HAUMEHOBAHUIO
npouseodumens u Homepy moeapa.

SELECT MFR_ID, PRODUCT_ID
FROM PRODUCTS

WHERE PRICE > 2000.00

UNION

SELECT DISTINCT MFR, PRODUCT
FROM ORDERS

WHERE AMOUNT > 30000.00

ORDER BY 1,2;

ACI 4100Y

ACI 41002

IMM 775C

REI 2A44L

REI 2A44R
BAoXeHHble 00beAuHeHua*

Onepaumio UNION MOXHO MCIIOAB30BaTh MHOTOKPATHO, UYTOObI OOBEAVHUTD Pe3yAb-
TaThl Tpex UAM 6oAee 3alpoCOB TaK, Kak M306paxeHo Ha puc. 6.15. B pesyabTare obbe-
AVMHeHMsl TabAMLI B 1 C MOAyYaeTCsl OAHa obbeAMHeHHas! TabaMla. 3aTeM C MOMOLLBIO
Apyroit onepauuy UNION 5Ta TabAuLa obbeanHsieTcs! ¢ Tabanueit A. CuHTaKcuc 3amnpo-
ca, MPeACTaBAEHHOTO Ha PUCYHKE, MeeT CAEAYIOILNIA BUA.
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SELECT *
FROM A
UNION (SELECT *
FROM B
UNION
SELECT *
FROM C) ;
Bill
Mary
George
Fred
Sue
Julia
Harry
Ta6nuua A
Bill
Ta6nmua B Mary .
3y NbTaThl
Bill George 3anpoca
Fred
Sue Bill
Julia v Mary
Harry '\ George
| UNION J P =
v Bill f Sue
Sue Julia
Ta6nmua C UNION
Julia Harry
Mary
Harry
George
- Mary
Bill
George
Harry

Puc. 6.15. BroxeHHble onepauun UNION

Ckobxu B 3anpoce MOKa3bIBaIOT, KaKasl orepalusi UNION AOAXKHA BBITOAHSITBCSI Iep-
BOii. B aAelicTBUTEABHOCTH, ecAn Bce onepaumy UNION yAQASIIOT MOBTOPSIIOLIMECs! CTPO-
KM MAM BCe COXPaHSIIOT UX, TO NMOPSIAOK BbIMTOAHEHMS] MHCTPYKLIMIA He MMeeT 3Ha4eHMsI.
CAeayrolme Tpy Bblpa>keHMsl TOAHOCTBIO SKBUBAAEHTHBI
A UNION (B UNION C)

(A UNION B) UNION C
(A UNION C) UNION B

1 BO3BpalllalOT CeéMb CTPOK pe€3yAbTAaTOB 3aIllpoca. AHaAOTMYHO TpU CAAYIOLINX BbIpa-
KeHUs1 MOAHOCTbIO SKBUBAA€HTHBI 1 BO3BpalllalOT AB€HaAllaTb CTPOK pe3yAbTaTOB 3a-
Mpoca, MOCKOABbKY IMOBTOPSIIOIINECsI CTPOKU COXPaHSIIOTCSI.

A UNION ALL (B UNION ALL C)

(A UNION ALL B) UNION ALL C
(A UNION ALL C) UNION ALL B

OAHako ecau B 3arpocChbl Ha OObeAMHEHMsI BXOASIT Kak onepaumnun UNION, TakK M oIlle-
pauuy UNION ALL, TO MOPSIAOK 3TUX MHCprKI.UAVI uMeet 3HaueHue. Ecan BblpakeHue

A UNION ALL B UNION C
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MHTepIIpeTUupoOBaTh KakK

A UNION ALL (B UNION C)

TO OHO BEPHET AeCSITb CTPOK (IIeCTb U3 BHyTPEeHHe MHCTPYKLIMM MAIOC YeThblpe CTPOKU
u3 Tabansl A). Ho ecan ero nHTepnpetnposaTh Kak

(A UNION ALL B) UNION C

TO OHO BEPHET TOABKO YeTbIpe CTPOKM, MIOCKOABKY BHELIHsIs orepaiysi UNION yAaAUT
BCce MOBTOpstouecs: crpoku. [lo sToit mpuumHe Bceraa HEOOXOAMMO MCIIOAB30BaTh
KpyTABle CKOH6KM, UTOOBI yKa3aTh [IOCAEAOBaTEABHOCTb BBITOAHEHMsSI B 3aIIpocax Ha 06b-
€AMHEeHMe, CoAepIKaLlMX TP UAU 60oAee onepaLimii UNION.

Pe3iome

AaHHasi TAaBa SIBASIETCS] TIEpBOJ U3 YeThIpeX IAas, NOCBsIEeHHbIX SQL-3arpocam. B Heit
6BIAM paCCMOTPEHBI CAEAYIOLLIVE BOITPOCHL.
e VHcTpykumsi SELECT MCIIOAB3yeTCst AAst dopmuposanmst SQL-3anpoca. Kax-
Aasl MHCTPYKLMsl SELECT BO3BpallaeT TabAMIly pe3yAbTaTOB 3alpoca, COAep-
XalllyIo OAMH MAM 60A€e CTOAGLIOB M HYAb MAM 6OA€€e CTPOK.

L HpeAon(eHMe FROM OIIpeAeAseT Ta6AI/ILIbl, B KOTOPBIX COAEpXKaTCs1 Bbl6I/Ipae-
Mble AaHHbIe.

L4 HpeA)\O)KeHI/le SELECT OnpeAeAsieT CTOAGLIBI AAHHBIX, KOTOpbIe HEObXOAUMO
BKAIOYMTb B pe3yAbTaThl 3allpOCa M KOTOpble MOTyT IPEACTaBASTb coboit
CTOADLIBI U3 6a3bl AAHHBIX AU BBIYMCASIEMbIE CTOADOLIBL.

e [lpearoxenne WHERE oTOMpaeT CTPOKM, KKOTOpble HEOOXOAMMO BKAIOUMTD
B pe3yAbTaThl 3aIlpoca, yTeM IIPYMEHEHNs YCAOBMsI OT60pa K cTpoKaM 6asbl
Aa@HHBIX.

e YcaoBue orbopa IMO3BOAsIET BbIOpaTh CTPOKM NyTeM CpaBHEHMs! 3HauYeHMH,
IIPOBEPKM 3Ha4eHMii Ha IPMHAAAEXHOCTh MHOXKECTBY MAM AMalla3OHy 3Have-
HMIA, IPOBEPKM Ha COOTBETCTBME 11abAOHY ¥ Ha PaBEHCTBO 3HAU€HMIO NULL.

e TlpocTele ycAOBUsI OT6Opa MOTYT OOBEAMHATBCSI B GOA€e CAOXKHBIE YCAOBUSI
C TIOMOLIBIO OTIepaTOpOB AND, OR 1 NOT.

e [IpearoxeHne ORDER BY yKa3blBaeT, YTO Pe3YAbTaThbl 3aIpOCa AOAXHbI 6bITh
OTCOPTUPOBaHbI 110 BO3pacTaHUIO MAM YObIBAHMIO Ha OCHOBE 3Ha4eHMii OAHO-
'O IAU HECKOABKMX CTOAGLIOB.

L AA}I 06 beAMHEeHUsT Ppe3yAbTaTOB ABYX I/IHCprKL[I/II‘/'I SELECT B OAHO MHOXEeCTBO
MOJ>KHO MCITOAB30BaThb Ole€paumnio UNION.
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MHorotabauuHble 3anpochl
(coeAUHEHMUA)

anboaee MoAe3Hbl 3aMpoChl, KOTOpble BbIOMpPAIOT MHQPOPMALIMIO U3 HECKOABKMX
TabAu 6asbl AaHHbIX. Harpumep, npuseaeHHble HiXe 3anpochl K y4ebHoit b6ase
AQHHBIX U3BAEKAIOT AAHHble U3 ABYX, TPEX MAM UETbIpeX TabAML COOTBETCTBEHHO.

e BriBecTu crimcox CAyXXalinx n Oq)I/ICOB, B KOTOPbIX OHM pa60TaIOT (Ta6AI/ILIbl
SALESREPS 1 OFFICES).

e BriBecTu crimcox 3aKa30B, CA€AAHHbIX Ha l'lpOI_I.lA0171 HeA€A€e, BKAIOYAsl CACAYIO-
y1o I/IHCbOpMaLlI/I}O: CTOMMOCTD 3aKa3a, UMsI KAUE€HTa, CAeAaBllero 3axKa3s, 1 Ha-
3BaHMe 3aKa3aHHOro ToBapa (TabAuipl ORDERS, CUSTOMERS 1 PRODUCTS).

e [loka3artp Bce 3aKa3sbl, I[IpUHsITbIe B BOCTOYHOM permoHe, B TOM 4YMCAe OIluca-
HMSI TOBApPOB M MMEHaA CAyXKalluuX, IPUHSIBIINX 3aKa3bl (TaﬁAI/II_Ibl ORDERS,
SALESREPS, OFFICES u PRODUCTS).

SQL no3BoAsieT MOAYYMTb OTBETbl Ha 9TU 3alPOChl TOCPEACTBOM MHOTOTabOAMUHbIX 3a-
NPOCOB, KOTOpble COeJUHAOM AaHHblE U3 HECKOAbKMX Tabaui. B Hacrosiueii raase pac-
CMaTpMBAIOTCS TaKue 3arpochl ¥ uMeromecst B SQL cpeactsa coeanHenms. Mbl HauHeM
C BO3MOXXHOCTEJ1 COEAMHEeHMs1, KOTOpble SIBASIIOTCs1 4acTbio SQL ¢ caMbix nepBbIx AHeiA. 3a-
TeM 6YAYT pacCMOTpeHbl AOTIOAHMTEAbHbIE BO3MOXHOCTH, BIIEpBble MOSIBUBLLNECS B CTaH-
AapTte SQL2 1 HblHe MMeto1Mecst B OOABILIMHCTBE PaclpoCTpaHEeHHbIX 6a3 AAHHbIX.

Mpumep AByxTabAnuHOro 3anpoca

Yrobbl MOHATH, Kak B SQL peaAansyloTcss MHOroTabAMYHbIe 3aITPOChI, Ayullle BCETO
HayaTb C PaCCMOTPEHMs! MPOCTOrO 3ampoca, KOTOPbIi COEAMHsIET AaHHble U3 ABYX pas-
AUYHBIX TabAMLI.

Ilepeuucaumov 6ce 3axasvl, 6KN0MAS HOMeP U CMOUMOCMb 3aKA3d, 4 Makxe UMS U JAUMUM
Kpeduma KaueHma, cdenasuiezo 3aKas.
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3 puc. 7.1 BUMAHO, YTO 4Y€TbIp€ 3allpalliiBa€MbIX SA€MEHTA AaHHBIX XPaHATCS B ABYX
Pa3ANYHBIX Ta6AI/ILIaX.

¢ B Tabauie ORDERS COAEPXXUTCSI HOMEP M CTOMMOCTb KaXAOro 3aKasa, HO B Heii
OTCYTCTBYIOT IMEHa KAMEHTOB U MPeAeAbl IPEAOCTaBASIEMBIX M KPEAUTOB.

e B Tabaniie CUSTOMERS COAEpXKaTCsl MMEHa KAMEHTOB M AaHHble O COCTOSIHUM
MIX CYETOB, HO B Heii HeT MHOPMaLMM O 3aKa3ax.

OaHako MeXAy ABYMsl 5TUMM TabAMLaMM CYLIECTBYeT CBs3b. B Kaxaoit cTpoke
CToAbLa CUST TabAuLbl ORDERS COAEPXMUTCS MAEHTMGUKATOP KAMEHTA, CAEAaBIIero
3aKa3, COOTBETCTBYIOLUMIi 3HAaYEHMIO OAHOJM U3 CTPOK CTOA6LA CUST_NUM TabAMIbI
CUSTOMERS. O4eBMAHO, 4TOObI IMOAYYMTb TpebyeMble pe3yAbTaTbl, B MHCTPYKLMMU
SELECT, C TOMOLIbIO KOTOPO¥ OCYILIECTBASIETCSI 3aIIPOC, HEOOXOAMMO KaK-TO yHeCTb 9Ty
CBsI3b MeXAY TabAMLIaMu.

Ta6mua ORDERS
OTHowweHVe ORDER_NUM | ORDER_DATE | CUST | REP ( ( QTY AMOUNT
"NepBIIHbIif 112961 17-DEC-89 (2117Y 106 7 | $31,500.00
Kﬂ'O‘*/BHemH“'{[ 113012 11-JAN-90 | 2111 105 35 $3,745.00
Ko 112989 03-JAN-90 |2101| 106 6 $1,458.00

.

e

.

Hepe-mummb 8C€ 3aKasbl, BKUNOUAA HOMeD U CMOUMOCMb 3aKasa, a
makxce uMA u npe()eﬂ er()uma KaUenma, coeaasuieco 3aKas

Tabnuua CUSTOMERS

CUST_NUM COMPANY CUST_REP | CREDIT_LIMIT
2108 Holm & Landis 109 $55,000.00
J.P. Sinclair 106 $35,000.00

2122 Three-Way Lines 105 $30,000.00

Puc. 7.1, AByxTabAUUHbIK 3anpoc

[Tpexxae yeM paccMaTpuBaThb MHCTPYKLMIO SELECT, BBITOAHSIOLIYIO STOT 3aIpoc,
6yaeT noAe3HO 06AyMaTh, KaKk Obl Bbl BHIIIOAHMAM STOT 3allpOC BPYYHYIO C ITOMOLIBIO
KapaHaama 1 6ymarn. Ha puc. 7.2 m3obpaxeHbl A€iCTBUs, KOTOpblE, MPEATIOAOXM-
TeAbHO, BaM MPUAETCSI BHITOAHUTD.

1. HapucoBaTb TabAMILYy AAsI pe3yABTaTOB 3allpOCa, COAEPXKALIYIO YeThipe CTOAD-
11a, ¥ 3amMcaTh MMeHa CTOAGLIOB. 3aTeM mepeiiTu K Tabauie ORDERS M HadaTb
C NIepBOro 3aKasa.

2. Haiitu B cTpoke HoMep nepsoro 3axasa (112961) u ero cymmy ($31500.00) 1 11e-
penycaTb 06a 3Hau€HMsI B IEPBYIO CTPOKY TabAMLIBI pe3y AbTaTOB.
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3. B cTpoke nepBoro 3akasa HaliTM MAEHTMGUKATOP KAMEHTA, CA@AABILEro 3aKas
(2117). Tepeiitn k TabanLle CUSTOMERS 1 B CTOAGLIe CUST_NUM HalTM CTPOKY
C MA€HTMPUKATOPOM KaMeHTa 2117.

4. B crpoxe Tabanipl CUSTOMERS HaiiTu nMs KaueHTa (J.P. Sinclair) n AnmuT xpe-
anra ($35500.00) 1 nepermcaTb MX B TaBAMILY Pe3YAbTATOB.

5. Bbl CO3AaAM TOABKO OAHY CTPOKY p€3yAbTaTOB 3anpoca! BepHVITECb K Ta6AI/II_Ie
ORDERS u HpVIHMMaVITer 3a CAGAYIOIYIO CTPOKY. HOBTOpHVITe nmpouecc Co BTO-
poro 3akasa 1 AO TeX Mop, roKa He nepeGepeTe BCe 3aKa3sbl.

Ta6nua CUSTOMERS
CUST_NUM COMPANY CUST_REP | CREDIT_LIMIT
L]
-
-
2108 Holm & Landis 109

TP sinclald> | 106
2122 Three-Way LImes 105

Ta6nvmua ORDERS
ORDER_NUM | ORDER_DATE [\CUST | REP ( [ QTY
17-DEC-89 KR2117) 106 7
11-JAN-90 | 2111 | 105 35 ®
03-JAN-90 | 2101 | 106 6
PeaynbTathl 3anpoca
ORDER_NUM AMOUNT~~ comeaNy /[ CREDIT_LIMIT
& X
—» 112961 $31,500.00 | J.P. Sinclair $35,000.00

Puc. 7.2. PyuHoe BbiNOAHEHUE MHOrOTabAMUHOro 3anpoca

KOHQ‘{HO, 9TO He eAMHCTBEHHbIN criocob TMOAYYNUTb pE3yAbTaTbl AAHHOTO 3aI1pOCa; HO
Kak 651 Bbl MX HU IMOAYy4aAH, BCEraa 6YAET CIIpaBEAAMBO CAEAYIOLIEE.

e Kaxaas ctpoka TabAMLIBI pe3yAbTaTOB 3arpoca (pOpMUPYeTCst U3 napbl CTPOK:
OAHa CTpOKa HaXOAMUTCs B Tabanile ORDERS, a Apyrast — B Tabaniie CUSTOMERS.

¢ OTa napa CTPOK ONPEAEASIETCs] IyTeM CpPaBHEHUsS] COAEPXKMMOTO COOmeem -
syrowux dpyz opyey cmoabyoe STMX TabAMLI.
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Mpocroe coepnHeHne TabAnL,

INpouecc dopmMupoBanus nap CTPOK MyTeM CpaBHEHMUs] COAEPXXMMOTIO COOTBETCTBYIO-
LIMX CTOAGLIOB Ha3blBaeTCsl coedunenuem mabauy. [loryyaemas B pesyabTare TabAuLa, CO-
AepiXalliasi AaHHble U3 06eMx MCXOAHBIX TabAULI, Ha3blBaeTCs coeduHeHueM (join) AByX Tab-
anu. (CoeaMHeHMe Ha OCHOBe TOYHOTO paBEeHCTBa MEXAY ABYMsl CTOAOLIaMu 60Aree KOp-
PEKTHO MMEHYeTCsl coeduteHuem ho paseHcmsy (equi-join). CoeAMHeHMs] MOTYT OCHOBbI-
BaTbCs1 M Ha APYTMX BUAAX CpPaBHEHMsI CTOAGLIOB, KaK OMMCAHO AaAee B 3TOM TAaBe.)

CoeaAMHeHMs1 NPEACTABASIIOT COOON OCHOBY MHOrOTabAMYHBIX 3anpocoB B SQL. B peast-
LIMOHHOM 6a3ze AaHHbIX BCsl MHGOpMalMsl XPaHWUTCSl B BUAE SIBHbIX 3Ha4eHMI1 AAHHBIX B
CTOAGLIAX, TAaK YTO BCEe BO3MOJXKHbIE OTHOLLEHMSI MEXAY TabAMLIAMU MOXKHO COPMMPOBaTB,
COIIOCTaBASISI COAEPXKMMOE CBSI3aHHBIX CTOAOLIOB. Takum 0b6pa3oM, COEAMHEHMs SBASIIOTCS
MOLLHBIM (¥, K TOMY e, e0uHCIMeeHHbIM BBUAY OTCYTCTBUSI YKa3aTeAell MAM MHBIX MeXaHW3-
MOB CBSI3Y CTPOK) CPEACTBOM BBISIBAE€HVSI OTHOLLIEHMIA, CYILIECTBYIOLLUMX MEXAY AAHHBIMIL

Tak xax B SQL MHOroTabAM4HbIE 3aIIpOChI BBLITOAHSIIOTCSI ITyTEM COMNOCTABAEHMSI CTOAG-
LI0B, HEYAMBUTEABHO, UYTO MHCTPYKLIMsI SELECT AAsl MHOTOTabAMYHOTO 3arpoca AOAXHA
COAEepXarThb YCAOBME OTOOPa, KOTOpOE OMpeAEeAsIeT B3aMMOCBSI3b MEXAY cToAbLIaMI. BoT kak
BBITASIAMT MHCTPYKLMsI SELECT AAsI 3aIpoca, BHITIOAHEHHOTO BPYUHYIO Ha puc. 7.2.

I'Iepettuc;mmb 6ce 3aKasvl, 6KA04As HOMeEp U CMOUMOCMb 3aKa3d, a marxxe umsa U aumum
erauma KJUeHma, coenasuiezo 3aKas.
SELECT ORDER_NUM, AMOUNT, COMPANY, CREDIT_LIMIT

FROM ORDERS, CUSTOMERS
WHERE CUST = CUST_NUM;

ORDER_NUM AMOUNT COMPANY CREDIT_LIMIT
112989 $1,458.00 Jones Mfg. $65,000.00
112968 $3,978.00 First Corp. $65,000.00
112963 $3,276.00 Acme Mfg. $50,000.00
112987 $27,500.00 Acme Mfg. $50,000.00
112983 $702.00 Acme Mfg. $50,000.00
113027 $4,104.00 Acme Mfg. $50,000.00
112993 $1,896.00 Fred Levis Corp. $65,000.00
113065 $2,130.00 Fred Levis Corp. $65,000.00
113036 $22,500.00 Ace International $35,000.00
113034 $632.00 Ace International $35,000.00
113058 $1,480.00 Holm & Landis $55,000.00
113055 $150.00 Holm & Landis $55,000.00
113003 $5,625.00 Holm & Landis $55,000.00

Bcriomunte, 4To pasAnuHble MHCTpYMeHThl SQL no-pasHOMy ¢OpMaTUpYIOT pesyAbTa-
Thl 3aMPOCOB, TaK YTO OHM MOTYT MMETb pa3Hblii BHEILHMIA BUA, B YaCTHOCTH, STO KacaeTcsl
AEHEeXHbIX CYMM B NPUMBEACHHOM MNpuMepe. AaHHBI 3alIpOC OYeHb TMOXOX Ha 3alpochl,
pacCMOTpPeHHbIe B ITPEABIAYILIEH FAaBe, OAHAKO MEXAY HMMM eCTb ABa OTAMYMsL. Bo-TiepBbix,
npearOXKeHMe FROM COAEPXUT ABe TabANLIbI, a He OAHY. Bo-BTOpbIX, B ycAOBUM OTGOpa

CUST = CUST_NUM
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CpaBHMBAIOTCSl CTOAGLIBI M3 ABYX Pa3sAMYHBIX TabAMIL. Mbl 6yAeM Ha3blBaTh STU CTOAOLIbI
CBS3AHHBIMU, AU cozaacosannbimu (matching). AaHHoe ycaosue oTbopa, Kak U Aboe
APYToe, yMeHbIIIaeT YMCAO CTPOK B TabAMIIE pe3YABTATOB 3aMpoca. A MOCKOABKY 3aIpoc
ABYXTabAMYHBIN, YCAOBME OT60Pa Ha CAaMOM A€Ae yMeHbIIAaeT YMUCAO Nap CTPOK B Tab-
AMLle pe3yAbTaToB. PaKTUUeCKM B yCAOBMM OTOOpa 3aAaHbl Te Xe caMble CBsI3aHHble
CTOAOLIBI, KOTOpBlE UCITOAB30BAAMCH ITPU BHITOAHEHMM 3alipoca C [TOMOLIBIO KapaHAallla
u 6ymaru. AefiCTBUTEABHO, B 3STOM YCAOBMM OUYeHb XOPOILO OTpa’keHa CYTb COMOCTaBAe-
HMsI CTOAGLIOB, IPOM3BOAVIMOTO BPYUHYIO.

Bxmowumv 8 mabauyy pesyavinamos 3anpoca moJvko me napvl CMpoK, Y KOMOpoviX udeH-
mugpuxamop kauenma (CUST) 6 mabauye ORDERS coomeemcmeyem udenmuguxamopy
kauenma (CUST_NUM) e mabauye CUSTOMERS.

ObpaTture BHMMaHMe BOT Ha 4TO: B MHCTPYKUMM SELECT HMUYETro He TOBOPMUTCS
O TOM, KAK AOAXEH. BBIITOAHSTBCS 3anpoc SQL. Tam HeT HMKakuX yrmoOMMHaHMII BpoaAe
“HayHMTe C 3aKa30B” MAM “HauyHUTE C KAMEHTOB”. BMecTO 3TOro B 3ampoce cooblaercs,
1Mo AOAXHBI ITPEACTABASITb CODOI pe3yAbTaThl 3alpoca, a Crocob X MOAYYeHMs1 OCTaB-
AeH Ha yemoTpenne CYBA.

3anpocbl ¢ HCNOAb30BAHHEM OTHOLWIEHHUA “NPEeAOK-NOTOMOK”

Cpean MHOroTabAMUHBIX 3alpOCOB HaMbOAee pacITpOCTpaHeHbl 3alpOChkl K ABYM Tab-
AMLIAM, CBSI3aHHBIM C IIOMOLLIBIO €CTECTBEHHOTO OTHOLIEHUsI “TTPeAOK-MOTOMOK”. 3arpoc o
3aKas’ax ¥ KAMEHTaX B [TPEABIAYILLEM pa3AeAe SIBASETCs IPMMEepPOM TaKoro 3armpoca. Y Ka-
XKAOro 3aKa3a (IIOTOMKa) eCTb COOTBETCTBYIOLLMIT €My KAMEHT (TPeAOK), M KaXAblif KAU-
€HT (IIpeAOK) MOXKeT MMeTb MHOTO CBOMX 3aKa3oB (ITOTOMKOB). [lapbl cTpok, U3 KOTOpbIX
¢opMUpyIOTCsI pe3yAbTaThl 3alpoca, CBs3aHbl OTHOLLIEHMEM “TIPeAOK-TIOTOMOK”.

U3 raasbl 4, “PeasitioHHble 6a3bl A@HHBIX”, MOXHO BCIIOMHUTb, 4uTO B SQL-6a3e
AQHHBIX ITIEpBUYHBIE U BHEIIIHME KAIOUM CO3AAIOT OTHOLIeHMe “nmpeAok-noromok”. Tab-
AMIIa, COAepiKalllasi BHELIHUI KAIOY, SIBASIETCS! TIOTOMKOM, a TabAulia C MepBUYHBIM
KAIOYOM — TMpeAKOM. UTO6BI MCIIOAB30BaTh B 3alpoce OTHOLLIEHKe “NpeAOK-MOTOMOK”,
HEOOXOAMMO 3aAaTb yCAOBME OT6Opa, B KOTOPOM IepBMYHbBIA KAIOY CPaBHMBAETCSI
C BHEILIHMM KAIOYOM. BoT mpuMep Takoro 3amnpoca (puc. 7.3).

Buisecrnu cnucok ecex cAyXaujux ¢ 20podamiu U pesuoHAMU, 6 KOMOpvlX OHU pabomarom.

SELECT NAME, CITY, REGION
FROM SALESREPS, OFFICES
WHERE REP_OFFICE = OFFICE;

NAME CITY REGION
Mary Jones New York Eastern
Sam Clark New York Eastern
Bob Smith Chicago Eastern
Paul Cruz Chicago Eastern
Dan Roberts Chicago Eastern
Bill Adams Atlanta Eastern
Sue Smith Los Angeles Western
Larry Fitch Los Angeles Western
Nancy Angelli Denver Western
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Tabnuua OFFICES
OFFICE CITY REGION | MGR TARGET SALES
22 Denver Western| 108$300,000.00|$186,042.00
11 New York Eastern| 106($575,000.00|$692,637.00
Chicago Eastern| 104|$800,000.00]|$735,042.00
13 tlanta Eastern|NULL|$350,000.00} $367,911.00
21 Angeles |Western| 108|$725,000.00|$835,915.00
Tabnuua PS Pesynbrath 3anpoca
EMPL_NUM| "\ “RAME AGE|REP OFFICE| TITLE | / NAME |CITY [REGION
105 Bil 37 18 Sales Rep
109 Mary 31 11 Sales Rep
102 Sue Smit % 21 Sales Rep
106 Sam Clark 5 11 VP Sales
104 Bob Smith 33 (12) Sales Mgr
101 Dan Roberts Q2 Sales Rep
110 Tom Snyder 41 NULL Sales Rep
108 Larry Fitch 62 21 Sales Mgr
103 Paul Cruz 29 Sales Rep
107 Nancy Angelli | 49 22 Sales Rep

Puc. 7.3. 3anpoc ¢ UCNOAb3OBAHWEM OTHOLLUEHUA “NPEAOK-NOTOMOK” Mexay Tabauuamu OFFICES
W SALESREPS

Tabaniia SALESREPS (IOTOMOK) COAEP>XXUT CTOAGell REP_OFFICE, KOTOpbIii SBASIETCS
BHELIHMM KAIOYOM AASl TabAULIBI OFFICES (peAoK). 3Aech OTHOLLIEHMEe “TIPEAOK-TIOTOMOK”
VICTIOAB3Y€eTCSI C LIEAbIO NOMCKA B Tabauiie OFFICE AAS KaXAOTO CAY>KalllerO COOTBETCT-
BYIOLLIEf CTPOKM, COAEpIKaLLIeit TOPOA M PETMOH, U BKAIOUEHMSI ee B pe3yAbTaTh 3alpoca.

Bor ellle 0AMH 3anpoc K 3TUM ke ABYM TabAuLlaM, HO 3A€Chb POAM TIPeAKa U TTIOTOMKa
MeHstoTcs (puc. 7.4).

Tabnuua SALESREPS

EMPL_NUM NAME AGE | REP_OFFICE TITLE /
105 Bill Adams 37 13 Sales Rep
109 Mary Jones 31 11 Sales Rep
102 Sue Smith 48 21 Sales Rep
106 Sam Clark 52 11 VP Sales
104 Bob Smith 33 12 Sales Mgr
101 Dan Roberts 45 12 Sales Rep
110 Tom Snyder 41 NULL Sales Rep
dod Larry Fitch 62 21 Sales Mgr
103 aul Cruz 29 12 Sales Rep
107 %&Kﬂngelli 49 22 Sales Rep

Tabnuua OF;B\\ PesynbTaThi 3anpoca

OFFICE CIT?\ REG\LOQ MGR TARGET CITY NAME TITLE
22 Denver N Western &108|$300,000.00
11 |New York 106[$575,000.00

12 Chicago 104|$800,000.00
13 Atlanta Easte NULL|$350,000.00
21 Los Angeles |Western $725,000.00

Puc. 7.4. Apyroi 3anpoc C UCMOAb3OBAHWEM OTHOLLUEHUA “NPEAOK-NOTOMOK™ Mexay TabAuuamu
OFFICES U SALESREPS
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Buvisecmu cnucox ogucos ¢ umeHamu u 0JKHOCMAMU UX PYKOsoOumeetl.

SELECT CITY, NAME, TITLE
FROM OFFICES, SALESREPS
WHERE MGR = EMPL_NUM;

CITY NAME TITLE
Chicago Bob Smith Sales Mgr
Atlanta Bill Adams Sales Rep
New York Sam Clark VP Sales
Denver Larry Fitch Sales Mgr

Los Angeles Larry Fitch Sales Mgr

Tabanua OFFICES (IIOTOMOK) COAEP>XXUT CTOAGel] MGR, NpPEeACTaBASIOLLMI CO6OA
BHELLHMI KAIOY AAST TAOAULIBI SALESREPS (IIPeAOK). ITO OTHOLIEHME UCTIOAb3Y€eTCSI 3A€Ch,
YTOOBI AAsI K&XAOro odpuca HaiiTu B TabamLie SALESREPS COOTBETCTBYIOIIYIO CTPOKY, CO-
AEP>KaLlyIO VM1 M AOAXKHOCTb PYKOBOAUTEAS], ¥ BKAIOUMTD €€ B pe3yAbTaThl 3alpoca.

SQL He Tpebyert, 4TO6bI CBsI3aHHbIE CTOAGLIbI 6bLAM BKAIOUEHBI B pe3yAbTaThl MHOTOTab-
AMYHOTO 3arnpoca. Ha nmpaxTiike oHM yallie BCero 11 He BKAIOYAIOTCS], KaK 9TO 6bLAO B ABYX
NPeABIAYLLMX [TpUMepax. TO CBs3aHO C TeM, YTO NepBUYHbIE U BHEIIHME KAIOUM 3a4acTYIO
TMPEACTABASIIOT CO60Ii MAEHTUDMKATOPHI (Takye, Kak MAeHTUdMKATOp odyca UAM UAEHTH-
¢duKaTOp CAyXKalllero B NpMBEAEHHBIX MPUMepax), KOTOpPble YEAOBEKY TPYAHO 3allOMHUTb,
TOrAa KaK COOTBETCTBYIOLIME Ha3BaHUsl (TOPOAA, PaliOHBl, MeHa, AOAXKHOCTH) 3allOMHUTb
ropasao Aerde. [103TOMy BITOAHE eCTECTBEHHO, YTO B IIPEAAOKEHMN WHERE AAsI COEAVHEHUST
ABYX TabAMLI UCTIOAB3YIOTCSI MAEHTU(UKATOPBI, a B IIPEAAOKEHMN SELECT AASI CO3AQHMS
CTOAOLIOB PE3yABTATOB 3arpoca — 60Aee YAOOHBIE AAST BOCTIPUSATHS IMEHA.

Eute oAnH cnocob onpeaeAeHns COeAHHEHHH

I[pocreitimit cnoco6 ykasaTb coeAMHsieMble TabDAMIIBI COCTOMT B MX IepeuuCAeHUH
B CIIMCKe B MPEAAOXeHMM FROM MHCTPYKLMM SELECT, KaK IOKa3aHO B MPEABIAYLLMX
npuMepax. ITOT METOA YKa3aHMsI COEAVHSIEMbIX TaOAMLI IOSIBUACS B CaMbIX PaHHMX pea-
Amsaumsix SQL dupmel IBM. OH BKAIOYeH B MCXOAHBI SQL-CTaHAAPT U MOAAEPKMBAETCST
BceMu SQL-6a3aMu AQHHBIX.

[Tocaeaytolme Bepcum cTaHAAPTA CYLLIECTBEHHO pacIIMPUAM BO3MOXKHOCTHM COEAMHe-
HMs1 U AODABUAM HOBble BapMaHTBI MpeAAoKeHnst FROM. C 1CroAb30BaHMeM STUX BapyuaH-
TOB ITPEAbIAYIIIME [TPUMEPBI MOTYT ObITh 3aIMICAHBI CACAYIOLIMM OOpa3OM.

Buisecu cnucok ecex cayxauyux ¢ 20podamu u pecuoHAMU, 8 KOMOPbIX OHU pabomarom.

SELECT NAME, CITY, REGION
FROM SALESREPS JOIN OFFICES
ON REP_OFFICE = OFFICE;

NAME CITY REGION

Mary Jones New York Eastern
Sam Clark New York Eastern
Bob Smith Chicago Eastern
Paul Cruz Chicago Eastern
Dan Roberts Chicago Eastern

Bill Adams Atlanta Eastern
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Sue Smith Los Angeles Western
Larry Fitch Los Angeles Western
Nancy Angelli Denver Western

Buvisecrnu cnucox ogpucos ¢ umeHamu u JOJKHOCMAMU UX pYKoeOOumeneil.

SELECT CITY, NAME, TITLE
FROM OFFICES JOIN SALESREPS
ON MGR = EMPL_NUM;

CITY NAME TITLE
Chicago Bob Smith Sales Mgr
Atlanta Bill Adams Sales Rep
New York Sam Clark VP Sales
Denver Larry Fitch Sales Mgr

Los Angeles Larry Fitch Sales Mgr

BMecTo crimcka ¢ pasAeASIOLIMMU SAEMEHTH 3aMAThIMU, IpeAAOXKeHMe FROM B Mpu-
BEAEHHBIX ITpMMepax NMpUMeHsIeT AAsl OTIMCAaHMs OTlepallii COEAMHEHUsT KAIOYeBOe CAO-
BO JOIN. CBsi3aHHble CTOAOLIBI, MCIIOAB3YIOILMECS MPU COEAMHEHMM, YKa3aHbl B ITPEA-
AOXeHMM ON, HaXOASILIEMCs B KOHLe MPeAAOXeHUs] FROM. B sTux npocThix npumepax
NpUMeHeHMe HOBOTO CMHTaKcMca AaeT MaAO NMPeMMYLIEeCTB N0 CPaBHEHMIO CO CTapbiM
BapMaHTOM MHCTPyKuMM SELECT. OAHaKO, KaK Bbl y3HaeTe NI03Xe B 3TOf FAaBe, AMara-
30H COEAMHEHWJ, BblpaXaeMblX INpU TOMOLUM HOBOTO CMHTaKCMCa, BecbMa IIMPOK.
MHorue Beayiume mpousBoAuTear CYBA BKAIOUMAM MOAAEPXKY HOBOrO CMHTaKcuca
JOIN MMEHHO IO 3TO¥ NpUYMHe.

CoeAHHEeHHA C YCAOBHAMM 0TOOpa CTPOK

B MHOrotabAM4HOM 3ampoce MOXHO KOMOMHUpPOBATb YCAOBME OTO6Opa, B KOTOPOM
3aAal0TCsI CBSI3aHHBIE CTOAOLIb, C ApYTMMHU YCAOBUSIMM OTHOpPa, UTOOH ellle 6oAblLIe Cy-
3UTb pe3yAbTaThl 3arpoca. [TpeAroA0XM, UTo TpebyeTcst MOBTOPUTH MPEABIAYLIMIA 3a-
MIPOC, HO BKAIOYMTDb B HETO TOABKO 0dpuchl, MMerolme npesbimatome $600000 maaHo-
Bble 06'beMbl TPOAAX.

[Teperucaume ogpucvt, naan npodwx xomopvix npesvuuaem $600 000.

SELECT CITY, NAME, TITLE
FROM OFFICES, SALESREPS
WHERE MGR = EMPL_NUM
AND TARGET > 600000.00;

Chicago Bob Smith Sales Mgr
Los Angeles Larry Fitch Sales Mgr

BcaeacTBre mpuMeHeHMs] AOTIOAHUTEABHOTO YCAOBMsI OT6Opa UMCAO CTPOK B TabAMU-
Lie pe3yAbTaTOB 3aMpoca YMeHbIIUAOCh. COrAacHO NIepBOMY yCAOBMIO (MGR=EMPL_NUM),
u3 TabAanL OFFICES U SALESREPS OT6MpalOTCs Mapbl CTPOK, KOTOpble MMEIOT COOTBET-
CTBYIOLLlee OTHOILIeHYe “ITPeAOK-TIOTOMOK”; COTAaCHO BTOPOMY YCAOBUIO, IIPOU3BOAUTCS
AaAbHeINI OTOOp TOABKO Tex IMap CTPOK, A€ MAAHOBbI 06beM NMPOAaX IpeBbilllaeT
$600000. B AaHHOM 3ampoce yCAOBME COEAMHEHMUSI M YCAOBME OTOOpa HaXOASTCSI B TIpeA-
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AOXeHnu WHERE. HPM UCIIOAb30BAaHMM HOBeNIIEero CMHTaKcuca YCAOBUSI COEAVHEHUs
HaXOASITCs1 B IPEAAOXeHU ON, a YCAOBMA 0'r60pa — B I[IPEAAOXEeHUU WHERE, UTO AeAa-
€T 3aIpocC 60Aee AETKUM AASI TOHUMAHUS.

Hepewucaumo ogpucv, naan npodax xkomopwix npesviuaem $600 000.

SELECT CITY, NAME, TITLE
FROM OFFICES JOIN SALESREPS
ON MGR = EMPL_NUM
WHERE TARGET > 600000.00;

Chicago Bob Smith Sales Mgr
Los Angeles Larry Fitch Sales Mgr

HeckoAbKo CBA3aHHbIX CTOAOL0B

Tabanubl ORDERS M PRODUCTS B yuebHOM 6a3e AaHHBIX CBsI3aHBI ITapoOii COCTaBHBIX
Katoueit. CTOA6LBI MFR M PRODUCT B Tabamile ORDERS BMecTe 06pa3ylOT BHELUHMI
KAIOY AAS TabAMLIBI PRODUCTS M CBsA3aHbI C ee CTOAOLIaMy MFR_ID ¥ PRODUCT_ID COOT-
BETCTBEHHO. UTOObI COEAMHMTb TabAMIBI Ha OCHOBE TaKOrO OTHOLIEHMs “IpeAOK-
MOTOMOK”, HEOGXOAMMO 3aAaTh 06e Maphl CBA3aHHBIX CTOAGLIOB, KaK II0Ka3aHO B IIpUBe-
AEHHOM Aaiee IIpuMepe.

Buvisecmu cnucok ecex 3akas3os, eKa04aAss CHOUMOCMU U ONUCAHUS mosapoe.

SELECT ORDER_NUM, AMOUNT, DESCRIPTION
FROM ORDERS, PRODUCTS

WHERE MFR = MFR_ID
AND PRODUCT = PRODUCT_ID;

ORDER_NUM AMOUNT DESCRIPTION
113027 $4,104.00 Size 2 Widget
112992 $760.00 Size 2 Widget
113012 $3,745.00 Size 3 Widget
112968 $3,978.00 Size 4 Widget
112963 $3,276.00 Size 4 Widget
112983 $702.00 Size 4 Widget
113055 $150.00 Widget Adjuster
113057 $600.00 Widget Adjuster

YcaoBue oT60pa B AQHHOM 3arpoce yKasbiBaeT SQL, 4TO cBsI3aHHBIMM IIapaMM CTPOK
TabAML ORDERS M PRODUCTS SIBASIIOTCS Te, B KOTOPBIX Maphbl CBS3aHHBIX CTOADOLIOB CO-
Aep>XaT OAHM U Te e 3HaueHus.. AAbTepHaTHBHasi popMa 3alpoca yKasblBaeT CBsi3aH-
HbI€ CTOABLIBI TEM Xe 06pa3oM.

SELECT ORDER_NUM, AMOUNT, DESCRIPTION
FROM ORDERS JOIN PRODUCTS

ON MFR = MFR_ID
AND PRODUCT = PRODUCT_ID;
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MmuorocroAbuarbie COeAMHEeHUsT 06BIYHO BCTpe4daroTCs1 B 3arnpocax € COCTAaBHbIMU
BHEILIHMMU KAIOYaMy, KaK B TIPpUBEA€HHOM ITpuMepe. SQL He HaKAaAbIBaeT OFpaHl/I‘{eHI/Iﬁ
Ha KOAMYECTBO CTOAOLIOB B YCAOBMSIX CBSI3M, HO OOBIYHO COEAMHEHMST OTpaXXaroT peaAbHbIe
B3aMMOOTHOILLIEHUST MEXAY O6’beKTaMM, NpeACTaBA€HHbIMU B TabAuiax 6a3 AQHHBIX, a 3TN
OTHOILIEeHMs1, KaK IMPaBUAO, BKAKOYAIOT TOABKO OAUMH VAU HECKOABKO CTOAOLIOB TabAMLL

EcTecTBeHHble COeAUHEHHUA

3ayacTylo CBsI3aHHbIE CTOADLIBI, UCIIOAb3yeMble ITPY COEAMHEHMM ABYX TabAulI, uMe-
IOT OAHO M TO Xe MMs B obenx Tabamuax. B Haweii ydebHol 6ase, rae nepBuyHble
M BHEIIHME KAIOYM MIMEIOT HEeCKOAbBKO OTAMYAIOLIMECsS VIMEHA, UTO IO3BOASET AETKO
pasAMuaTh UX B IpuMepax, 3To He Tak. Ho Ha mpaxTuke co3aaTeab 6a3bl AQHHBIX 4acTO
VICTIOAB3Y€eT OAHO U TO K€ MMsI AAsI CTOAGLIA, KOTOPbIN COAEPXUT MAEHTUPUKATOP KAM-
€HTa MAYM HOMep CAy>Kalllero, BO 6cex TabAMIIaX, COAEPKALLMX 3TU AaHHBbIe.

[TpeAnoAOXMM, YTO MAEHTIPUKATOP MPOM3BOAUTEAS] M MAEHTUDMKATOP TOBapa MMe-
IOT MMeHa MFR 11 PRODUCT B Hallleif yue6HOI 6a3e AaHHBIX B 06etx TabAnLiax — u B ORDERS,
1 B PRODUCTS. B TakoM cAyyae GOABLIMHCTBO €CTECTBEHHBIX COEAMHEHMI MEXAY ABYMsI
TabAMIIaMM 6bIAM 61 COEAMHEHMSIMMU T10 PaBEHCTBY Ha OCHOBE MMEH CTOADLIOB, IMEIOLLIMXCS]
B obenx Tabaniax. Takoe coearHenne B craHaapTe SQL Tax 1 Ha3bIBaeTCsl — ecrmecreeHHoe
coedunerue. CunTaKcyuc coeAuHeHus1 u3 SQL-CraHAapTa MO3BOASIET AE€TKO yKasaTb, YTO BaM
TpebyeTcsl ecTeCTBeHHOE COeAVHeHMe.

SELECT ORDER_NUM, AMOUNT, DESCRIPTION
FROM ORDERS NATURAL JOIN PRODUCTS;

Sta nHCcTpykumst ykasbiBaeT CYGA Ha Heo6X0AMMOCTb coeAMHeHMs1 TabanL ORDERS
M PRODUCTS MO 6ceM CTOAOLIAM, MIMEIOUIMM B 3TUX TabAMLIaX OAMHAKOBble MMeHa. B
AQHHOM ITpMMepe 3TO CTOAOLBI MFR 11 PRODUCT.

KpoMme Toro, B 3T0 cuTyaLuy — npuMeHeHUs1 HOBOTO CUHTaKCKCa — MOXHO SIBHO
yKa3aTb IMeHa CBSI3aHHBIX CTOAOLIOB.
SELECT ORDER_NUM, AMOUNT, DESCRIPTION

FROM ORDERS JOIN PRODUCTS
USING (MFR, PRODUCT) ;

B npearoxenun USING B cKOOKax IepeuMCASIIOTCS CBsI3aHHblE CTOADOLIbI (MMelolMe
OAMHAaKOBble MMeHa B 0beux Tabaulax). 3aMeTUM, YTO NpeAAOXKeHne USING NpeACTaB-
AsleT co60i1 60Aee KOMIIAKTHYIO aAbTepHAaTMBY NPeAAOXKeHMIo ON. [Tpeablaymmit 3a-
HpOC MOAHOCTBIO SKBUBAAEHTEH CAEAYIOLIEMY (B MPEANIOAOXEHMM OAMHAKOBBIX MIMEH
CTOAGLIOB B 06eux TabAauLax).

SELECT ORDER_NUM, AMOUNT, DESCRIPTION
FROM ORDERS JOIN PRODUCTS

ON ORDERS.MFR = PRODUCTS.MFR
AND ORDERS.PRODUCT = PRODUCTS.PRODUCT;

3a‘{aCTy10 COeAVHeHMe C NMOMOLIBIO NMPEeAAOXKEeHUs] USING OKa3blBaeTCsl MpeAIno4Tu-
TeAbHEe SIBHOIO yKa3aHusl NATURAL JOIN. HanpnMep, €CAU 3a TIOAAEPXKY TabAMIL
ORDERS ¥ PRODUCTS OTBe4alOT ABa pa3HbIX aAMUMHUCTpaTopa (COBepHJeHHO ob6bluHas
CUTyalUUst AAS 60ABILION H6a3bl IMpON3BOACTBEHHDbIX AaHHbIX), BO3MO>XKHa CUTyalus, KOraa
oHu oba CquaﬂHO BbI6MpaIOT OAHO U TO Xe UMSI AAsSI BHOBb AODABASIEMOTO CTOA6Lla, XO-
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T51 3TU CTOAGLIbI HE MMEIOT MeXAY cob0it Huuero obiero. B sToit cutyaumm MHCTpyKumst
C MpyMeHeHNeM NATURAL JOIN MOIBITAETCS] UCTIOAb30BaTh HOBble CTOAOLIBI AASI CO@AU-
HeHMsl TabAMLI, YTO, CKOpee BCero, MpuBeAeT K ouinbke. [TpeAroxenne USING 3alimia-
€T 3alpoC OT HENPUITHOCTE, CBSI3aHHBIX C TAKUMU U3MEHEHUsIMU B CTPYKType 6asbl
AaHHbIX. KpoMe Toro, npearoxxenne USING IMO3BOASIET BblOpaTb OTAEAbHBIE CTOAOLIbI
AASI COEAMHEHMsI TabAMLI, B TO BpeMsl KaKk NATURAL JOIN aBTOMAaTU4eCKy VICLIOAb3yeT
BCce CTOAGLbI C COBMaAaoLIMMM MMeHaMu. HakoHelw, ecAn HeT CTOAGLIOB C cOBMaAalo-
LIIMMM MMeHaMU, TO 3anpoc NATURAL JOIN MOXeT BEPHYTb A€KapTOBO IPOM3BEAEHME
(0 HeM 6yAeT paccka3aHO NO3Xe B 9TOV I'AaBe) MAM OLUMOKY — B 3aBUCMMOCTU OT KOH-
kpetHoit CYBA; 3ampoc Xe ¢ npumeHeHMeM USING B CAyuyae OTCYTCTBMsI CTOAGLIOB
C YKa3aHHBIMM MMEeHaMU B 06enx TabAuLlaX BCerAa BepHeT OLUMOKY.

3anpocbi K Tpem u 6oaee Tabauuam

SQL ro3BoAsieT COBAMHSTb AaHHBIE U3 TPEX UAM 6OA€e TabANLI, UCTIOAB3YSI TY XKe Me-
TOAMKY, UTO U AASl COEAIHEHMsI AaHHBIX U3 ABYX Tabaul. BoT npocToit npumep coean-
HeHUs1 Tpex TabAuLL.

Buisecmu cnucox 3akasoe crmoumocmuvio évtie $25000, exnrouarousutt ums cayxaugezo,
npuHaewezo 3axas, U UMs Kauewma, coenasuiezo eeo.

SELECT ORDER_NUM, AMOUNT, COMPANY, NAME
FROM ORDERS, CUSTOMERS, SALESREPS
WHERE CUST = CUST_NUM
AND REP = EMPL_NUM
AND AMOUNT > 25000.00;

ORDER_NUM AMOUNT COMPANY NAME
112987 $27,500.00 Acme Mfg. Bill Adams
113069 $31,350.00 Chen Associates Paul Cruz
113045 $45,000.00 Zetacorp Larry Fitch
112961 $31,500.00 J.P. Sinclair Sam Clark

Kax BMAHO 13 puc. 7.5, B 9TOM 3arpoce MCIOAB3YIOTCSI ABa BHELTHUX KAIOYA TaOAMULIbI
ORDERS. CTOAbGe1] CUST SIBASIETCSI BHELLIHUM KAIOYOM AAs TabAMIBI CUSTOMERS; OH CBsI-
3bIBa€T KaXKAblif 3aKa3 C KAMEHTOM, cAeAaBlInM ero. Ctoabewr REP SIBASIETCSI BHEILIHMM
KAIOUOM AAsl TabAMIBI SALESREPS, CBs3bIBasi KaXABIil 3aKa3 CO CAY>KallUM, IIPUHSIB-
mmM ero. [Tpolie roBopsi, 3anpoc cBsI3bIBaeT KaXKABIif 3aKa3 C COOTBETCTBYIOILIUM KAM-
€HTOM U CAY>KaLlVM.

AAbTepHaTMBHasl 3aIMCh STOTO 3arpoca 6oAee SIBHO yKas3blBaeT KaXkAOe COeAHeHMe
Y1 CBSI3aHHBIE CTOAGLIBL
SELECT ORDER_NUM, AMOUNT, COMPANY, NAME

FROM ORDERS JOIN CUSTOMERS ON CUST = CUST_NUM

JOIN SALESREPS ON REP = EMPL_NUM
WHERE AMOUNT > 25000.00;

Bor ellle oAnH 3anpoc k TpeM TabAMilaM, B KOTOPOM MCIIOAb3yeTCsl Apyras KoM6u-
HalMs OTHOLIEHMI “TIPeAOK-TIOTOMOK”.
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Buvisecmu cnucox 3akaszoe cmoumocmvio eviie $25 000, exmouarouyuit uMs KaueHma, coe-
Naswe20 3aKa3, U UMS CAYXAuje2o0, 3AKPENNEHHOZ0 3a IMUM KAUEHMOM.

SELECT ORDER_NUM, AMOUNT, COMPANY, NAME
FROM ORDERS, CUSTOMERS, SALESREPS
WHERE CUST = CUST_NUM

AND CUST_REP = EMPL_NUM
AND AMOUNT > 25000.00;

ORDER_NUM AMOUNT COMPANY NAME
112987 $27,500.00 Acme Mfg. Bill Adams
113069 $31,350.00 Chen Associates Paul Cruz
113045 $45,000.00 Zetacorp Larry Fitch
112961 $31,500.00 J.P. Sinclair Sam Clark
Tabnvua CUSTOMERS Tabnvmua SALESREPS
CUST_NUM COMPANY CUST_REP | CREDIT LIMIT EMPL_NUM NAME AGE|REP OFFICE (
JCP Inc. 103 $55,000.00 Bill Adams | 37 13
21Q2 First Corp. 101 $35,000.00 o9 Mary Jones 31 11
2143 Acme Mfg. 105 $30,000.00 102 Sue Smith 48 21
N\ /:

Ta6nvua ORDERS PeaynbTtathli 3anpoca
oroEr_NuM | oroer_oathk | cust [ ree [mex( [ | ory AMOUNT ORDER_NUM | AMOUNT | COMPANY | NAME
112961 17-DEC-89 Y2117 ; 7 |'s31,500.00
113012 11-JAN-90 35 $3,745.00 [—p|
112989 03-JAN-90 | 2101 6 | $1,458.00
-
-

Puc. 7.5. 3anpoc kK TpemM Tabauuam

Ha puc.7.6 musobpaxeHbl OTHOLIEHMs], UCIIOAb3yeMble B ITPMBEAEHHOM 3arpoce.
B mepBoM OTHOILIeHMM cTOAGel CUST U3 TabAMLBI ORDERS UCIIOAb3yeTCsl B KayecTBe
BHEIIIHETO KAIOYa AAsl TabAMLIBI CUSTOMERS. Bo BTOpOM OTHOllIeHMM B KayecTBe BHelll-
HEro KAIOYa AAsl TabAMIbl SALESREPS UCIOAb3yeTCsl CTOAGel, CUST_REP u3 TabAMLIbI
CUSTOMERS. [lpollle roBopsi, AaHHBIIi 3alIpOC CBA3bIBAET KaXABlil 3aKa3 C KAMEHTOM,
a KaXAOTO KAMEHTa — C 3aKpelAeHHbIM 32 HUM CAYXKalluM.

3aMeTuM, YTO MOPSIAOK COEAMHEHMIA B 3TMX MHOTOTabAMYHBIX 3allpocax 3HayeHus!
He uMeeT. CYBA MoxeT coeAMHUTb TabAauLly ORDERS ¢ Tabauieit CUSTOMERS, a 3aTeM
MIOAYUYEHHBI pe3yAbTaT ¢ Tabauueil SALESREPS. VMAn ke oHa MOXeT CHadaAa COeAM-
HUTb TabAuily CUSTOMERS c Tabauueit SALESREPS, a 3aTeM pe3yAbTaT C Tabauiieit
ORDERS. B AI060M cAy4Yae OKOHYATeAbHBIi pe3yAbTAT OYAET OAMH M TOT Xe, TaK 4YTO
CYDBA MOXeT BBIIIOAHSTb COEAMHEHUsI B TOM TOPsIAKE, KOTOPbIi Hanboaee 3 dexTu-
BeH. OAHaKO HEKOTOpble CAOXHbIE COEAMHEHMsl, pacCMaTpyUBaIOLIMeECs TT03XKe B 3TOM
rAaBe, OKas3blBaIOTCs1 YyBCTBUTEABHBI K TOPSIAKY OTA€AbHBbIX coeAHeHuMit. OAHO U3 Ipe-
MMYLLECTB HOBeiflllero CMHTaKcKca CoeAMHeHMs B cTaHAapTe SQL 3axaloyaeTcst B TOM,
YTO B TAKMX CAYYasiX OH MO3BOASIET OITPEAEAUTD MOPSAOK BbIIIOAHEHUS COeAMHEHMIA.
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Tabnmmua SALESREPS
EMPL_NUM NAME AGE|REP_OFFICE </
L]
L
L]
108 Larry Fitch 62 21
Paul Cruz 29 12
107 q&incy Angelli | 49 22
Tabmmua CUSTOMERS
CUST NUM coMpaNY | CUST REP | CREDIT LIMIT
JCP Inc. $50,000.00
2102 First Corp. 101 $65,000.00
2103 Acme Mfg. 105 $50,000.00
-
L] \
L
Ta6n1ua ORDERS PesaynbTaTsi 3aanpoca
ORDER_NUM | orpER pa¥e [cust [rer | / / | oty AMOUNT
112961 17-DEC-89 %2117 | 106 7 $31,500.00
113012 11-JAN-90 221113 105 35 $3,745.00 ¥
112989 03-JaN-90 | 2101 | 106 6 $1,458.00

Puc. 7.6. 3anpoc K Tpem TabAMLaM ¢ KaCKaAHbIMU OTHOLLEHUAMM “NPEAOK-NOTOMOK”

B NMpoMBIIIAEHHBIX TPUAOXKEHNSIX HEPEAKO BCTPEYAIOTCS 3alPOCHl K TPEM MAM Ye-
ThipeM TabAMIaM, a B GOABIIMX XPAHMAMILAX AAHHBIX MHTEAAEKTYaAbHble 6GU3Hec-
3aMpochl 3aMpoOCTO BKAIOYAIOT 60Aee AecsiTka Tabaui. Aaxe B paMKax MaAeHbKO
yue6bHOIt 6a3bl AQHHBIX, COCTOSILLIEl U3 MATH TabAML, HETPYAHO CO3AaTh 3aIpOC K YeTbl-
peM TabAMLIaM, MMEIOLIMIA peaAbHbIii CMBICA.

Buvieecrmu cnucox 3axasos cmoumocmuio eviue $25 000, exmouarowuil uMs KaueHma, coe-
JasULee0 30KA3, UMS 3AKPeNNeHH020 3a HUM CIYXKauezo U oguc, 6 kKomopom paomaem
Imom CAYKAUSUIL

SELECT ORDER_NUM, AMOUNT, COMPANY, NAME, CITY
FROM ORDERS, CUSTOMERS, SALESREPS, OFFICES

WHERE CUST = CUST_NUM
AND CUST_REP = EMPL_NUM
AND REP_OFFICE = OFFICE
AND AMOUNT > 25000.00;

ORDER_NUM AMOUNT COMPANY NAME CITY
112987 $27,500.00 Acme Mfg. Bill Adams Atlanta
113069 $31,350.00 Chen Associates Paul Cruz Chicago
113045 $45,000.00 Zetacorp Larry Fitch Los Angeles
112961 $31,500.00 J.P. Sinclair Sam Clark New York

Ha puc. 7.7 uzobpaxxeHbl OTHOILIEHUsI “ITPEAOK-IOTOMOK”, MCTIOAb3yeMble B AQHHOM
3anpoce. Aormyecky OH MPOCTO Ha OAMH HIar paclMpsieT 0CAeAOBaTeAbHOCTb COeAM-
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HEeHU u3 INpeAbIAyLLIEro 3arnpoca, CBs3bIBasl 3aKa3 C KAMEHTOM, KAMEHTA — C 3aKpel-
A€HHBIM 3a HM CAYXKalllMM, a CAyXKalllero — c ero OCbVICOM.

Ta6nvua OFFICES
OFFICE CITY REGION | MGR <
22 Denver Western| 108

11 New York Eastern| 106

Chicago Eastern| 104
13 nta Eastern|NULL
k'E.Qa! A

21 les |Western| 108

Tabnuua SALESREP:!
EMPL_NUM NAME\ |AGE|REP OFFICE| TITLE
-
. \
-
108 Larry Fitch 62 21 Sales Mgr
(103) |Paul Cruz 29 Sales Rep
107 %ncy Angelli| 49 22 Sales Rep
Taﬁnnuacusm\
CUST_NUM coMpANY ~ | cusT_REP | CREDIT_LIMIT
JCP Inc. $50,000.00
2102 First Corp. 101 $65,000.00
21p3 Acme Mfg. 105 $50,000.00
Ta6mmua ORDERS \ Pesynbrathi 3anpoca
ORDER_NUM | ORDER DATA\|cust | / / AMOUNT
112961 17-DEC-89 2117 $31,500.00
113012 11-JaN-90 | 2111 $3,745.00 |—»
112989 03-JAN-90 | 2101 $1,458.00

Puc. 7.7. CoeauHeHue ¢ yuactuem yetbipex tabauu,

Npoune coeaAnHEHHUA NO paBEHCTBY

OrpoMHOe MHOXeCTBO MHOTrOTabAMYHBIX 3alNpOCOB OCHOBAaHO Ha OTHOILEHMSIX
“npeaok-noroMok”, Ho B SQL He TpebyeTcst, 4TOObI CBsI3aHHbIE CTOAGLIBI ITPEACTABASAU
cobost apy “BHEIIHMI KAIOUY-TIEPBUYHBIN KAIOY”. Al0Oble ABa CTOAOLIA U3 ABYX TabAMLI
MOTYT ObITb CBSI3aHHBIMM, €CAM TOABKO OHM MMEIOT CpaBHMMble TUIIBI AaHHbIX. Bor
IpUMep 3alpoca, B KOTOPOM CBsI3aHHBIMU SIBASIFOTCSI CTOAGLIBI C AaTaMU.
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Hanmu ece 3axasvi, nonyuennvie 6 mom denv, koeda Ha pabomy 6vln npuHsm Hoevll C1y-
Kawguil.
SELECT ORDER_NUM, AMOUNT, ORDER_DATE, NAME

FROM ORDERS, SALESREPS
WHERE ORDER DATE = HIRE_DATE;

ORDER_NUM AMOUNT ORDER_DATE NAME

112968 $3,978.00 12-0CT-07 Mary Jones
112979 $15,000.00 12-0OCT-07 Mary Jones
112975 $2,100.00 12-0CT-07 Mary Jones
112968 $3,978.00 12-0CT-07 Larry Fitch
112979 $15,000.00 12-0OCT-07 Larry Fitch
112975 $2,100.00 12-0OCT-07 Larry Fitch

Kax nokasaHo Ha puc 7.8, pe3yAbTaTaMy 3arpoca sIBASIFOTCS Mapbl CTPOK M3 TabAML
ORDERS M SALESREPS, MMeIOLLME OAMHAKOBble 3Ha4YeHMs1 B CTOAOLIaX ORDER_DATE
M HIRE_DATE. STU CTOAOLBI He SIBASIIOTCS HM BHEILIHMM, HU MEPBUYHBIM KAIOUOM, A U,
BOODLLle, OTHOLLEHME MEXAY STUMM TTapaMy CTPOK, HAAO MPU3HATh, AOBOABHO CTPAHHOE:
obliee y 3aKa30B M CAY>KallMX TOABKO TO, UTO OHM MOSIBUAUCH B KOMITAHUM B OAVH A€Hb.
Tem He MeHee CYBA € rOTOBHOCTBIO COEAVHsIET TaOAMLIBI B COOTBETCTBUM C 3aITPOCOM.

Tabnuua ORDERS
ORDER_NUM | ORDER DATE |cusT | /

Tabnvua SALESREPS

113051 10-FEB-90 | 2118
EMPL_NUM NAME ¢ |mRE patE| 112978 2102
105 Bill Adams |__+13076,7] 30-9AN-90 | 2107
109 Mary Jones
102 Sue Smith ' N
106 Sam Clark 14-JUN-88
104 Bob Smith 19-MAY-88 ) 24-FEB-90 | 2124
101 Dan Roberts 20-0CT-86 9>| 2114
110 Tom Snyder ’ 22-JBN-90 | 2103
108 Larry Fitch \
103 Paul Cruz MA -
107 Nancy Angelli 14-NOV-89
04-NOV-89 | 2118

112875 12-0CT-890| 2111
113055 15-FEB-90 | 2108

Puc. 7.8. CoeauHeHne, B KOTOPOM HE UCMOAB3YIOTCA NEPBUUHDBIE U BHELUHUE KAIOUU

CBs13aHHbBIe CTOAGLIbI, TOAOOHbIE MPMBEAEHHBIM B AAHHOM ITpMMepe, CO3AAIOT MEXAY
ABYMsl TabAMLIaMM OTHOLLIEHME “MHOryMe-Ko-MHOTMM”. MOXeT MOCTYIMTh MHOTO 3aKa3OB
B A€Hb IpyeMa Ha paboTy KaKOro-HMOYADb CAYXKalllero, a TakKe B AeHb IIOAYYeHNs1 KaKoro-
HMOYAD 3aKa3a Ha paboTy MOXeT ObITb TPUHATO HECKOABKO CAYXKalumx. B Hailem npumepe
12 oxTs6pst 2007 roaa 6p1A0 MoayueHo Tpu 3akasa (112968, 112975 u 112979), u B TOT Xe
A€Hb Ha paboTy 6bIA0 IPUHATO ABOe cAayXKalmx (Aappy @urtd u Mepu Axonc). Tpu 3akasa
V1 ABO€ CAYXKALLMX AQIOT LIECTb CTPOK B TabAMLIE pe3yABTATOB 3aIlpoca.
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OTHollleHne “MHOrmMe-KO-MHOrMM” OTAMYAETCsl OT OTHOILeHUs “OAMH-KO-MHOTIMM”,
CO3AaBaEMOro, KOrAa B KayeCTBe CBsI3aHHBIX CTOAGLIOB MCIIOAB3YIOTCS IepBUYHBIIA
M BHEIHUI KAIOUM. MO>KHO TTOABECTH CA@AYIOLIME UTOTU.

e CoeanneHue, cozpaHHOe MyTeM CBsA3M MIEPBUYHOrO KAIOYA C BHEIIHMM, BCETAQ
CO3AaeT OTHOIlIeHMe NPEAOK-TIOTOMOK “OAMH-KO-MHOTUM” .

¢ B mpoumx coeAMHeHMsIX TaKXe MOTYT CYyLIeCTBOBaTb OTHOLUEHMs “OAMH-KO-
MHOTMM”, eCAM MO KpaliHeil Mepe B OAHON TabAMlle CBA3aHHBIN CTOAGell co-
AepPXUT YHUKaAbHble 3HAaYeHMsI BO BCEX CTPOKaX.

e B oflleM cAyyae B COEAMHEHMSX, CO3AAHHBIX Ha OCHOBEe NPOM3BOABHBIX CBSl-
3aHHBIX CTOAGLIOB, CYLLECTBYIOT OTHOILIEHUs1 “MHOTUEe-KO-MHOTUM”.

06paTMTe BHMMaHMe Ha TO, YTO OTAUYUS TpeX STUX CMTyaLIMﬁ He BAUSAIOT Ha q)OpMy
3alC MHCTPYKUIMHN SELECT, Bblpa)KaIOH.leﬁ coeanHenne. CoeAMHeHMs1 Bcex Tpex THu-
OB 3aMMCHIBAIOTCS OAHVMM M T€M XKe CIIOCOO60M — BKAIOUEHMEM onepaumnu CpaBHeHUs1
CBsI3aHHBIX CTOAGLIOB B INpeAAOXeHne WHERE uAu ON. TeM He MeHee MOAE€3HO paccMoT-
peTb COeAMHEHUs C YKaSaHHOﬁ TOYKU 3peHus, 4TObBI Aydlie 1oHMMaThb, KakK InpeBpa-
TUTDb 3aIpoc, Cq)OpMYAMpOBaHHbIﬁ Ha €CTEeCTBEHHOM s3blK€, B IIPABUABHYIO UMHCTPYK-
un SELECT.

CoeanHeHHe No HepaBeHCTBY

TepMuH “coeaHeHMne” IpUMEHSETCSI K AIOOOMY 3alpocy, KOTOPbIii COEAVHSIET AaH-
Hble U3 ABYX TabAMI 6a3bl AQHHBIX IIyTEM CpaBHEHMs1 3HaYEHUII B ABYX CTOAGLIAX 3TUX
Tabaui. CaMbpIMU paclpoCTpaHEHHbIMU SIBASIIOTCS COEAMHEHMs], CO3AaHHble Ha OCHOBe
paBeHCTBa CBS3aHHBIX CTOAOLIOB (coeAMHeHMs Mo paseHcTBY). Ho SQL mossoaseT co-
€AMHATb TAOAMLIBI U C TIOMOLLIBIO APYTUX Ollepaliuit cpaBHeHUs. B npuBeaeHHOM Hike
HpUMepe AAsl COEAMHEHMsI TaDAMLL MICTIOAB3YeTCs1 OflepaLiusi CpaBHeHus “60Abiie” (>).

[epeuucaumo éce KOMOUHAUUU CAYKAUUX U Oghucos, 20e NAAHOBYIIL 06veM NPodax: CAYxa-
Weeo Gonolde, eM NAAGH KAKO20-IUO0 Olca, He3asUCUMO Om Mecma padomvl CAYxXaujezo.

SELECT NAME, QUOTA, CITY, TARGET
FROM SALESREPS, OFFICES
WHERE QUOTA > TARGET;

NAME QUOTA CITY TARGET
Bill Adams $350,000.00 Denver $300,000.00
Sue Smith $350,000.00 Denver $300,000.00
Larry Fitch $350,000.00 Denver $300,000.00

Kak u B Apyrux 3ampocax k AByM TabAMLaM, KaXAas CTpOKa pe3yAbTaTOB 3alpoca
NIOAYYaeTCs U3 Mapbl CTPOK, B AAHHOM CAy4Yae COAepXKallmxcsl B Tabanlax SALESREPS
U OFFICES. YcAoBHUe

QUOTA > TARGET

OT6MpaeT Te NMapbl CTPOK, B KOTOPbIX 3HaYeHMe CTOAGLIa QUOTA U3 TabAULBI SALESREPS
npeBblllIaeT 3Ha4eHMe CTOAbLIa TARGET M3 Tabauulbl OFFICES. ObpaTtuTe BHMMaHMe:
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BblbpaHHble 13 TabAKLl SALESREPS 1 OFFICES Mapbl CTPOK CBsI3aHbl MOJIbKO STUM; B Ya-
CTHOCTH, He TpebyeTcsl, 4TO6bl CTpOoKa TabAMLIbI SALESREPS MpeACTaBAsIAA CAYXKalllero,
KOTOPpBII paboTaeT B oduce, MPEACTABAEHHOM CTPOKOJ Tabamupl OFFICES. Caeayer
NPU3HaTb, YTO AAHHBII IPUMEP HOCUT HECKOABKO MCKYCCTBEHHBII XapaKTep U sSIBASIETCSI
MIAAIOCTpaLIMeli TOro, No4YeMy COeAMHEHMsl IO HePaBeHCTBY IPaKTM4eCKyu He BCTpeva-
10Tcsl. TeM He MeHee OHM MOTYT OKa3aTbCsl NIOA€3HBIMU B MPUAOXKEHMsIX, TPeAHA3Ha-
YEeHHbIX AASI TIOAAEPXKKM TPUHSTHUS PellleHNii, M B APYTUX MPUAOKEHUSIX, UCCAEAYIO-
11X 60Aee CAOXKHBIE B3aMMOCBSI3M B 6a3e AaHHbIX.

0cob6eHHoCTH MHOTOTa6AMYHDIX 3aNpoCoB

MHororabAnyHble 3anpOChl, paCCMOTPEHHDIE AO CUX MOP, He TpeboBaAM MpUMeHe-
HMsI CTIeLIMAaABHBIX CMHTAKCHMYECKUX POPM MAM KAKMX-AUOO APYTUX OCOOEHHOCTE s13bl-
ka SQL, noMMMO Tex, UTO MCIIOAB30BAAMCH AASI CO3AAHMST OAHOTAOAMYHBIX 3aIlIPOCOB.
OAHaKo HeKOTOpble MHOTOTabAMYHBIE 3aIIPOChl HEAB3sI CO3AaTh 6€3 MCIIOAB30BaHMs AO-
MMOAHUTEABHBIX BO3MOXHOCTe si3bika SQL.

e JIHOraa B MHOrOTabOAMYHBIX 3aIIpOCax TpPebyeTcsl UCTIOAb30BaTh K6AIUpULLPO-
6aHHble UMEHA CIMOA6Y08, YTOOBI VICKAIOUMTbD HEOAHO3HAYHOCTM IPY CChIAKAX
Ha CTOAOILIBIL.

e B MHOrorabAmM4HbIX 3ampocax 6vibop 6écex cmoabyoé (SELECT *) MMeeT 0CO-
6bliT CMBICA.

o AAs co3paHus MHOTOTabAMYHBIX 3alpoCoOB, CBsI3bIBAIOLIIMNX Ta61muy caMy
C CO6OI7I, MO>XHO BOCITOAb30BaTbCsI CAMOCOEIUHEHUAMU.

e B NpeAAOXeHNN FROM MOXXHO BOCIIOAB30BaTbCsI ncesooHUMaMU maﬁjluu, 4YTO-
65l YHOpOCTUTDb ITOAHBIE MMEHaA CTOAGLIOB n obecneynThb OAHO3HAYHOCTb CCbIAOK
Ha CTOAGI_lbI B CaMOCOEAVMTHEHNN.

KsaanduunpoBaHHbie HMeHa cTOAOLOB

B y‘{e6HOI7I 6a3e AAHHbIX MMEETCs1 HECKOABKO CAy4aeB, KOraa ABe TabAULIBI coaepXKart
CTOA6]_[bl C OAMHAKOBbBIMU MMEHaMMU. Hanpumep, CTOA6I_IbI C MMeHeM SALES MMeIOTCs1
B Tabamuiiax OFFICES U SALESREPS. B cToA6Lie SALES TabAuIbl OFFICES COAEP>XXUTCSI
obbeM MpoAaXx Ha TeKyI_uI/Iﬁ A€Hb AASI KaXAOro oq:nca; B aHAAOT'MYHOM CTOA6L[e TabAU-
bl SALESREPS COAEPXUTCsI TeKytIlVII71 obbeM MpoAaX AAsI KaXAOro CAyxxaulero.
OG6bIYHO C 3TUMHU ABYMsI CTOA6]_IaMI/I 3an}IAHeHI/II71 He BO3HUKAET, IIOCKOAbKY B ITPEAAO-
)XXeHuun FROM YKa3aHO, KaKasi Ta6AI/ILIa VIMeeTCsI B BUAY, KaK B CACAYIOLINX ITpUMepax.

Iokasamv Haseanus 20podos, 6 KomopvlX hakmuHeckuil obvem npodax npesviuiaem
NAAHOBVIIL.
SELECT CITY, SALES

FROM OFFICES
WHERE SALES > TARGET;



172 Yacrb I1. Bbi6opxa AaHHbIX

Ioxasamv umena cayxausux, y xKomopuvix obvemvl npodax npesvuuarom $350 000.

SELECT NAME, SALES
FROM SALESREPS
WHERE SALES > 350000.00;

OaHaKo pacCMOTpUM 3anpoC, B KOTOPOM OAMHAKOBble MMeHa CTOAGLIOB NpeACTaB-
ASIIOT IPOOAEMY.

[oxasame ums, ouc u obvem npodax kaxooeo Cryxaujeeo.

SELECT NAME, SALES, CITY
FROM SALESREPS, OFFICES
WHERE REP_OFFICE = OFFICE;

Error: Ambiguous column name "SALES"

Xots1 B GOpMyAMPOBKe 3aMpoca Ha eCTeCTBEHHOM s13blKe TIOApa3yMeBaeTcsl CToAbell
SALES u3 Tabamubl SALESREPS, co3AaHHBI 3anpoc SQL siBAsieTcsl HEOAHO3HAUYHBIM.
YTO6bl MCKAIOUMTD pPa3sHOUYTEHMs], IPU yKa3aHUM CTOAGLIOB HEOOXOAMMO MCIIOAB30BaTh
MX KBaauduLMpoBaHHble (MOAHBIE) MMeHa. B raase 5, “OcHoBbl SQL”, roBopuaocs, 4to
KBaAMGULIMPOBaAHHOE MMsI CTOADLIA COAEPXXUT MMsI CTOAGLIA U MM TAOAMLIBI, B KOTOPOI
OH HaxoAuTcsl. Tak, KBaAanduLMpoBaHHbIe IMEHAa ABYX CTOAOLIOB SALES B y4ebHOI1 6ase
AQHHBIX 6YAYT CAEAYIOLIMMM.

OFFICES.SALES u SALESREPS.SALES

B uHCTpyx1umy SELECT BMECTO NMPOCThIX MMEH CTOAGLIOB BCerAa MOXHO UCIIOAB30-
BaThb MOAHble MMeHa. TabAnlia, yKasaHHasi B IOAHOM MMEHM CTOAGLIA, AOAXHA, CaMO Co-
60J1, COOTBETCTBOBATb OAHOM M3 TabAML, yKa3aHHBIX B NpeAAOXeHmM FROM. Bor uc-
ITpaBAEHHbBI BApMaHT MPEABIAYILIETO 3aIpoca.

Ioxasame ums, ogpuc u obvem npodax Kaxooeo cayxauieeo.

SELECT NAME, SALESREPS.SALES, CITY
FROM SALESREPS, OFFICES
WHERE REP OFFICE = OFFICE;

NAME SALESREPS.SALES CITY

Mary Jones $392,725.00 New York
Sam Clark $299,912.00 New York
Bob Smith $142,594.00 Chicago
Paul Cruz $286,775.00 Chicago
Dan Roberts $305,673.00 Chicago
Bill Adams $367,911.00 Atlanta

Sue Smith $474,050.00 Los Angeles
Larry Fitch $361,865.00 Los Angeles
Nancy Angelli $186,042.00 Denver

VicnoAb3oBaHMe B MHOTOTabAMYHBIX 3aIpocax KBaAM(MLMPOBAHHBIX MMEH CTOAG-
LIOB — HeIAOXasl MbICAb. HeAOCTaTKOM TaKoro pelleHysl, eCTeCTBEHHO, SIBASIETCS TO, YTO
3alpoChl CTAHOBSITCSI AAMHHee. B MHTepakTMBHOM peXmume MOXHO CHayaAa Mompo6o-
BaThb BBIIIOAHUTD 3aIIpOC C IPOCTBIMM MMEHAMM CTOAGLIOB, YTOObI HaiTV BCE COMHUTEAD-
Hble ctoabubl. Ecan BblaaeTcsl coobluenne o6 owmmbke, 3arpoc peAAKTUPYIOT UM TOYHO
yKa3sblBalOT CTOAGLIbI C TOBTOPSIIOLIMMICS MMEHAMM.
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Bbibopka Bcex cToAbu0B

Kax y>xe rosopuaoch B raase 6, “IlpocTele 3anpochl”, MHCTpyKLMs SELECT * Mo-
XeT MCIIOAb30BaThCsl AAsl BHIGOPKM BCeX CTOAGLIOB TabAMLIbI, yKa3aHHON B IPEAAOXKe-
HMM FROM. B MHOrorabamuHOM 3arpoce 3Be3A0YKa O3HayaeT BblI6Op BCcex CTOAGLIOB U3
écex TabAMLI, yKa3aHHBIX B IPeAAOXeHMM FROM. Harpumep, Tabaniia pe3syAbTaToB CAe-
AYIOLLEro 3arpoca COCTOMT M3 ISITHAALIATM CTOAGLIOB (A€BATb CTOAGLIOB M3 TabAMLIbI
SALESREPS, 3a KOTOPbIMM CA€AYIOT LI1IeCTb CTOAOLIOB 13 TabAMLIbI OFFICES).

Coobuyumv 6cto uHGopMaYUIo 0 CAYPKAUUX U Oghucax, 8 Komopuvix oHu pabomarom.

SELECT *
FROM SALESREPS, OFFICES
WHERE REP_OFFICE = OFFICE;

OueBuaHO, 4TO MHCTpyKUMsl SELECT * CTAaHOBUTCSl MeHee NPaKTUYHOI, KOraa
B IIpEAAOXEHMM FROM yKasaHbl ABE, TPM MAM GOAbIIIEE KOAMYECTBO TabAMIL.

MHorue amarexTsl SQL TpaxTyIOT 3BE3AOUKY KaK OCOOBlf BUA YHMBEPCAABHOTO
VIMEHM CTOADLIA, KOTOpOe NpeobpasyeTcsl B CIIMCOK BCeX CTOAGLIOB. B sTmx Amarexrax
3BE3AOYKY MOXKHO JCIIOAB30BAaThb BMeCTe C MMEHEM TabAMIIbI BMECTO CIMCKA IOAHBIX
VIMEeH CTOAGLIOB. B caeayiollieM 3anpoce MMsl SALESREPS . * 03HayaeT CIMCOK MMEH BCex
CTOADLIOB TabAULIbI SALESREPS.

Coobugumvo ecro uHGOpMayuo 0 cayxauwux u ogucax, ede oHu pabomarom.

SELECT SALESREPS.*, CITY, REGION
FROM SALESREPS, OFFICES
WHERE REP_OFFICE = OFFICE;

Tabanua pesyabraToB 3anpoca 6yAeT COCTOSITh U3 OAMHHAALIATH CTOAGLIOB — AEBSITh
CTOAOLIOB TabAMLbl SALESREPS M ABa CTOA6LA Tabamubl OFFICES, yKa3aHHBIX SIBHO.
Takoit TMn “xKBaAMUUMPOBAHHBIX MMEH BCEX CTOAOLIOB” MOAAEP>KMBAETCS] MHOTMMMU
CYBA. On BBeaeH B cranAapTe SQL2 1 noaaepxusaetcst BceMyu ocHOBHbIMU CYBA.

CamocoeAuHeHus

HexoTopble MHOroTabAMuHbIE 3alpOChl MCMOAB3YIOT OTHOLLEHMs], CYLIeCTBYOLLMe
BHYTpM OAHOI Tabamibl. [1peAntoA0XMM, HanpuMep, YTO TpebyeTcsl BBIBECTU CIIMCOK
MIMEH BCeX CAYXallluX U UX pyKoBoauTeAeit. KaXAoMy cayXallleMy COOTBETCTBYeT OAHa
CTpoka B Tabamuile SALESREPS, a cToAbell MANAGER COAEPXUT MAEHTUUKATOP CAY-
Xaluero, sipasonerocsi pykopoanteaeM. CToab1y MANAGER CA€AOBAAO 6bl ObITH BHeLlI-
HUM KAIOUOM AASI TaBAMIIBI, B KOTOPOJ XpaHsITCsl AaHHble O pyKOBOAMTeAsx. U daxTu-
YeCKM OH VM U SIBASIETCS] — 9TO BHELIHMIT KAIOY AAsI CAMOJi TabAMIIBI SALESREPS!

Ecan 651 Bbl NONBITAANCh CO3AATD STOT 3aIIPOC KaK AOOOI ApPyToii 3aNpoc K AByM Tab-
AMILIaM C OTHOILIEHMEM “ITepBUYHBIN KAIOU—BHEIIIHNI KAIOY”, TO OH BBITASIA€A Obl TaK.
SELECT NAME, NAME

FROM SALESREPS, SALESREPS
WHERE MANAGER = EMPL_NUM;
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STa MHCTPYKUMsI SELECT sIBASIETCS HENPaBUABHOM M3-3a ABOJHONM CCBIAKM Ha Tab-
Aully SALESREPS B NpeAAoXeHuu FROM. Bbl Moram 6b1 nonpo6osaTh y6paTh BTOPYIO
CCBIAKY Ha Tabauiy SALESREPS:

SELECT NAME, NAME

FROM SALESREPS
WHERE MANAGER = EMPL_NUM;

Takoi1 3anpoc 6yAeT NpaBUABHBIM, HO OH CAE€AQ€T He TO, YTO BaM HY>KHO. ITO OAHO-
TabAn4HbI 3anpoc, nostoMy CYBA noodepeAHO MpocMaTpMBaeT BCe CTPOKM TabAMIIbI
SALESREPS, 4TO6bl HaliT! Te, KOTOPblE YAOBAETBOPSIIOT YCAOBMIO OT6Opa.

MANAGER = EMPL_NUM

OTOMY YCAOBUIO YAOBAETBOPSIIOT CTPOKM, B KOTOPbIX 06a CTOAOLIA MMEIOT OAMHAKOBbIE
3HAYeHMs], T.e. CAY>KaLLWii SIBASIETCS] CBOMM PYKOBOAUTEAEM. Takux CTpOK HeT, OTOMY
3aIllpoc He AaCT HMKAKOro pe3yAbTaTa — a 3TO COBEpPILEeHHO He TO, YTO CKa3aHO B IO-
CTaHOBKe 3aAaull.

YT06bl NMOHATH, KaKk B SQL peraercst 3Ta npobaeMa, MpeACTaBUM cebe, YTO MMEIOTCS
dee udenmuuHvie xonuu Tabauibl SALESREPS. OAHa Komusl HasbiBaeTcsi EMPS 1 COAep-
XUT CIIMCOK CAY>XKalllMX, a Apyrasl Ha3blBaeTCsl MGRS M COAEPXMT CIIMCOK PYKOBOAMTe-
Aeit (puc. 7.9). Croaberr MANAGER TabAULIBI EMPS SIBASIETCS] BHELLIHMM KAIOUOM AAsl Tab-
AMLIBI MGRS, U CA€AYIOLLMIA 3aIpoC 6YAET KOPPEKTHO paboTaTh.

Tabnnua MGRS (konus SALESREPS)

EMPL_ NUM NAME AGE|REP_OFFICE
105 Bill Adams 37 13
109 Mary Jones 31 11
102 Sue Smith 48 21
Sam Clark 52 11
Bob Smith 33 12
Dan Roberts 45 12
Tom Snyder 41 NULL

rry Fitch
1 Cruz 29 12
n Angelli | 49 22

Tabnuua EMPS (konus SALESREPS)

EMPL_NUM NAME AGE|REP_OFFICE| TITLE | HIRE_DALE | MANAGER
105 Bill Adams 37 13 Sales Rep | 12-JAN-§8 oD
109 Mary Jones 31 11 Sales Rep 12-0CT-8 106

102 Sue Smith 48 21 Sales Rep | 10-DEC-86 108
106 Sam Clark 52 11 VP Sales 14-JUN-88
104 Bob Smith 33 12 Sales Mgr 19-MAY-87
101 Dan Roberts 45 12 Sales Rep 20-0CT-86
110 Tom Snyder 41 NULL Sales Rep | 13-JAN-90
108 Larry Fitch 62 21 Sales Mgr | 12-OCT-89
103 Paul Cruz 29 12 Sales Rep | 01-MAR-87
107 Nancy Angelli | 49 22 Sales Rep 14-NOV-88

Puc. 7.9. CamocoeanHeHune Tabauubl SALESREPS
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Buvieecmu cnucox ecex cayxauiux u ux pyxoeodumenei.

SELECT EMPS.NAME, MGRS.NAME
FROM EMPS, MGRS
WHERE EMPS.MANAGER = MGRS.EMPL_NUM;

Tak Kak cTOAGLIBI B AByX TabAMIIaX MMEIOT MAEHTUYHbIE MMEHA, CACAYET MCIIOAb30BaThb
KBaAM@ULIMPOBaHHbIE MMEHA CTOAOLIOB. Bo BceM OCTaABHOM 3TOT 3alpOC BBITASIAUT Kak
OOBIUHBIIT 3aIPOC K ABYM TabAMLIAM.

AAst coeaHeHMs1 TabaMLbl € caMoit coboit B SQL npuMeHsieTcs: MeTOA “Boobpa-
Xxaemon kormun”. BMecTo Toro 4ro6sl Ha caMOM AeAe co3paaBaTb Konuio Tabanibl, CYBA
NPOCTO MO3BOASIET BaM COCAAThCs1 Ha Hee, UCIIOAB3Ys ApYTOe VMMsl, NCe600HUM MAabauybl.
BoT TOT Xe 3anpoc, HO 3aNMCaHHBIN C MCIIOAB30OBAaHMEM TICEBAOHMMOB EMPS U MGRS AAsI
TabAnibl SALESREPS.

Buisecmu cnucok ecex cAyxaujux u ux pyxoeooumesne.

SELECT EMPS.NAME, MGRS.NAME
FROM SALESREPS EMPS, SALESREPS MGRS
WHERE EMPS.MANAGER = MGRS.EMPL_NUM;

EMPS . NAME MGRS . NAME
Tom Snyder Dan Roberts
Bill Adams Bob Smith
Dan Roberts Bob Smith
Paul Cruz Bob Smith
Mary Jones Sam Clark
Bob Smith Sam Clark
Larry Fitch Sam Clark
Sue Smith Larry Fitch
Nancy Angelli Larry Fitch

B npearoxeHun FROM AAsl KaXAoil “kormmm” Tabamubl SALESREPS Ha3HadaeTcst
TICeBAOHMM, KOTOpBIN paclioAaraeTcsi cpasy 3a HaCTOSLUMM MMeHeM Tabauibl. Kak BuA-
HO M3 NpMMepa, eCAU B TNPEeAAOXKEeHMM FROM COAEpPXKUTCSl NMCEBAOHMM TabAMLBI, TO
B KBaAMGULIMPOBAHHOM MMEHM CTOAOLIa AOAXKEH MCIOAB30BATbCsl MMEHHO TICEBAOHMM,
a He peaAbHOe MMs Tabanubl. KoHeYHO, Ha caMOM AeAe B 5TOM 3alpoce AOCTaTOYHO
MPUMEHUTD TICEBAOHUM TOABKO AASI OAHOM M3 ABYX “Kommii” TabAMIIbL. 3ampoc BIIOAHE
MOXHO 3anycaTb U Tax.

SELECT SALESREPS.NAME, MGRS.NAME

FROM SALESREPS, SALESREPS MGRS
WHERE SALESREPS.MANAGER = MGRS.EMPL_NUM;

3Aech NCEBAOHMM MGRS NpyMCBaMBaeTCsl TOABKO OAHO “Komun” TabAMLIBL, a AASI APY-
roii MCIIOAB3YeTCs1 COBCTBEHHOe MMsI TabAMLIbL. BOT ellle HECKOABKO NPUMEPOB CaMOCO-
€AVHEeHMsI.

Buvisecmu cnucok CaYxaujux, niauovl npoaam Komopbulx npesvliuiarom nianvl ux pyxoeoau-
meei.

SELECT SALESREPS.NAME, SALESREPS.QUOTA, MGRS.QUOTA
FROM SALESREPS, SALESREPS MGRS
WHERE SALESREPS.MANAGER = MGRS.EMPL NUM
AND SALESREPS.QUOTA > MGRS.QUOTA;
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SALESREPS .NAME SALESREPS .QUOTA MGRS .QUOTA
Bill Adams $350,000.00 $200,000.00
Dan Roberts $300,000.00 $200,000.00
Paul Cruz $275,000.00 $200,000.00
Mary Jones $300,000.00 $275,000.00
Larry Fitch $350,000.00 $275,000.00

Buvisecrnu cnuicox cayxkaugux, xomopvle paomaronm 6 pasauMHvlX ogucax co ceoumu pyxo-
600UMENIMU, BKIIOHAIOUUTI UMEHA U OGUCL] KAK CAYKAUUX, MAK U UX pYkoeodumeetl.

SELECT EMPS.NAME, EMP_OFFICE.CITY, MGRS.NAME, MGR_OFFICE.CITY
FROM SALESREPS EMPS, SALESREPS MGRS,
OFFICES EMP_OFFICE, OFFICES MGR_OFFICE
WHERE EMPS.REP_OFFICE = EMP_OFFICE.OFFICE
AND MGRS.REP_OFFICE = MGR_OFFICE.OFFICE
AND EMPS.MANAGER = MGRS.EMPL_NUM
AND EMPS.REP_OFFICE <> MGRS.REP_OFFICE;

EMPS .NAME EMP_OFFICE.CITY MGRS .NAME MGR_OFFICE.CITY
Bob Smith Chicago Sam Clark New York

Bill Adams Atlanta Bob Smith Chicago

Larry Fitch Los Angeles Sam Clark New York

Nancy Angelli Denver Larry Fitch Los Angeles
NceBaoHUMBI TabAnL

Kax yXe roBopuAoCh B MPEABIAYLIEM pa3AeAe, TICEBAOHMMBI TabAMII HEOOXOAMMBI
B 3aIlpocax, BKAIOYAIOLLMX caMocoeArHeHMsl. OAHaKO ICeBAOHMM MOXHO MCIIOAB30BaTh
B AIOOOM 3ampoce — HalpuMep, eCAM 3alpOC KacaeTcsl TabAMIIbI APYTOro TIOAb30BaTeAs!
VIAU €CAM MMs1 TabAMLIBI OYeHb AAMHHOE U YTIOTPEDOASTb €ro B KBaAMPULMPOBaHHBIX
VIMEHaX CTOAGLIOB YTOMUTEAbHO. [TpMBEeAE€HHBIT AaAee 3ampOC CChlAAETCsl Ha TabAMILY
BIRTHDAYS, IpMHAAAEXALIYIO [IOAb30BaTEAIO IO MMEHM SAM.

Buieecmu cnucox umeH, naanoevlx obbemos npodax U OHell POXKOEHUS CAYKAULUX.

SELECT SALESREPS.NAME, QUOTA, SAM.BIRTHDAYS.BIRTH_DATE
FROM SALESREPS, BIRTHDAYS
WHERE SALESREPS.NAME = SAM.BIRTHDAYS.NAME;

EcAym BMECTO MMeH ABYX TabAMII MCIIOAB30BATh IICEBAOHMMBI S M B, TO ¥ BBOAUTD, 1 UM-
TaTb 3TOT 3aNpoc 6YAET Aerde.

Buieecmu cnucox umen, naanoevix obbemos npodaxc U OHell POXKOEHUS CAYKAULUX.

SELECT S.NAME, S.QUOTA, B.BIRTH_DATE
FROM SALESREPS S, SAM.BIRTHDAYS B
WHERE S.NAME = B.NAME;

Ha puc. 7.10 n3o6paskeHa CTpyKTypa NpeArOXeHus1 FROM AAsl MHOrOTabAMYHOI MH-
cTpykuymM SELECT, coaepxKalllelf ICeBAOHMMBI TabAMLL. DTO MPEAAOXKEHNE BbITOAHSET
ABe BaKHble (pYHKLIMM.
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e B npearoxxenny FROM yKa3sblBaIOTCsl Bce TaOAMLIBI, M3 KOTOPBIX U3BAEKAIOTCS
AaHHble. AI060Ji CTOAGeLl, yKa3aHHBI/ B MHCTPYKLMM SELECT, AOAXKEH IIpU-
HaAAeXaTb OAHOM U3 TabAML], 3aAaHHBIX B TpeAAOXeHuu FROM. (MMeercst uc-
KAIOYEHME AAS 6HEUHUX CCBIAOK, COAEPXKALLMXCSI BO BAOJKEHHOM 3arpoce. OHO
paccMaTpuBaetcst B raase 9, “IToa3arnpocsl 1 BelpaXkeHus! ¢ 3arpocamu”.)

e TlpearoxeHne FROM COAEPXMT ez TabAMIIBI, KOTOPBI MICTIOAB3YETCST AAS
yKa3aHus1 TaOAMLIBI B IOAHOM MMEHM CTOAGLIA B MHCTPYKLMM SELECT. Ecan B
NpeAAOXKEHMM FROM yKa3bIBa€TCsl TICEBAOHMM TabGAMLIbI, TO OH CTAHOBUTCS ee
TEroM; B NPOTMBHOM CAydYae TErOM CTaHOBUTCSI MMs TabAMLIBI B TOYHOCTM
B TOM BMAE, B KAKOM OHO IIPUCYTCTBY€ET B [IPEAAOXEHMM FROM.

—— FROM ———— umi_mabnuysi »®

Nnces0oKuUM_mabauybi _T

Puc. 7.10. CuHTakcuMueckan auarpamma npeanoXxeHus FROM

EaMHcTBeHHOe TpeboBaHMe, IPEADBSBASEMOE K TeraM TabAMILI B TPeAAOXKeHUM FROM,
COCTOUT B TOM, UTO BC€ OHM AOAXHBI OTAMYATLCS APYT OT Apyra. Aaxxe eCAM Bbl He MC-
MoAb3yeTe INCeBAOHMMBI Tabamil B Baimx SQL-3ampocax, To Bce paBHO BCTpeTHUTECh
¢ HUMMU, ecan paccMoTpuTe SQL-K0A, CreHepuMpOBaHHBI MHCTPYMEHTapueM Haroaobmne
NpeAHa3HAYEHHOTO AAsl 6M3Hec-aHaAM3a MIAM AASl CO3AQHMsI OTYeTOB. Takue MHCTpY-
MEHTBI OOBIYHO TMPEAOCTABASIIOT rpaduyeckuii MHTepdeiic, KOTOPbIii MO3BOASET AETKO
BbIOMpaTh CTOAOLIBI, TaDANMLIBI, CBsI3aHHBIE CTOAOLIBI, YCAOBMsI OT6Opa M Apyrye SAeMeH-
Thl 3allpoca, ¥ aBTOMATU4eCK! FeHepUpYIOT COOTBETCTBYIOIME MHCTpyKmm SQL, ne-
peaaBaemble CYDBA,. Taxoit MHCTpyMeHTapuit B PeAAOXeHUN FROM CreHepUpOBaHHOTO
SQL-koAa MoYTH Bceraa MCHOAb3yeT Term TabAul (O6bIYHO MMeHyeMble Kak T1, T2, T3
M T.A.), UTO IMO3BOASIET A€TKO M OAHO3HAUHO 3aIlycaTh OCTABIUYIOCS YacTb 3alpoca, He-
3aBMCHMO OT PEaAbHbIX MMEH TabAMLI, CTOAOLIOB M NPOYMX SAEMEHTOB 6a3 AaHHBIX.

CranaapTt SQL aolyckaeT Heobs13aTEAbHYIO BCTaBKY KAIOUEBOTO CAOBa AS MEXAY
VIMEHEM U TICEBAOHMMOM TabAuLbL. B cTaHAapTe AAsI TOro, 4TO MBI MMEHOBAAM ncesdo-
Humom mabauyvt (table alias), mcrioabsyercst TepMuH ceéssannoe ums (correlation name).
@DyHKUMS ¥ CMBICA CBSI3aHHOTO MIMEHM Te XK€, UTO U B TOYHOCTYM OIMCaHHbIe BbIIlIe; MHO-
rue SQL-IpOAYKTbI MCIIOAB3YIOT TepMUH ncesdoHum (alias), uTo Ayullle ONMCHIBAeT CyTh
pellaeMoit nceBAoHMMamu Tabami 3apaun. CtaHaapt SQL onpeaeAsieT aHaAOTMUHBbIIA
METOA CO3AAHMSI AAbTEPHATUBHBIX MMEH CMo.161406; B 3TOM CAyYae B CTAHAApTe 1ce6do-
HUMbL CMoa6Y08 UMEHHO TaK M Ha3bIBAIOTCsI — ncesdoHumamu (alias).

Npou3BoAHTEALHOCTb NPH 06paboTKe MHOroTabAMYHBIX 3aNpoCcoB

C yBeAMUeHMeM KOAMYECTBAa TabAMLL B 3alpoce pe3KO BO3pacTaeT obbeM paboThl, He-
O0OXOAVMMOI1 AASI BBITIOAHEHM 3ampoca. B camoM SQL HeT orpaHmyeHmit Ha UMCAO TabAML,
COeAMHsIEMBIX B OAHOM 3amnpoce. Ho HexkoTopble MaAaOMOLIHble U BcTpamBaeMble SQL-
NPOAYKTBI OTPaHM4MBAIOT YMCAO TabAML (OOBIYHO OKOAO BocbMM Tabamu). Ha npaxrtuxe
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BBICOKMeE 3aTpaThl Ha 06pabOTKy MHOrOTabAMYHBIX 3aIlIpOCOB BO MHOIMX NMPUAOXEHMSIX
HaKAAABIBAIOT ellle 60Aee CHAbHBIE OTpaHMYEHMs] Ha KOAMYECTBO TabAMLI.

B npuaoxeHusix, mpeAHasHaueHHBIX AAsl ONepaTMBHOM 0OpabOTKM TpaH3aKLIMii
(OLTP), 3anpoc 06bIYHO BKAIOYAET OAHY MAM ABe TabAMLIBL B 5Tux nMpuAoxxeHusx spe-
Msl OTBEeTa SIBASIETCS] KPUTUYHON BEAMYMHON — IOAb30BaTEeAb, KaK MPaBUAO, BBOAUT
OAMH VAU ABa SA€MEHTa AAHHBIX, U eMy TpebyeTcsl MOAYUYUTb OTBET OT 6a3bl AQHHBIX
B TedeHMe OAHONM MAM ABYX cekyHA. BoT Hexoropwle Tummunble OLTP-3ampocel Aast
yuebHO1 6a3bl AaHHBIX.

¢ Tloab3zoBaTeab BBOAMT B ¢dopMy maeHTUdMKaTOp kAneHTa, u CYBA, BbiBOAUT
Ha 95KpaH AMMMT KpeAUTa, COCTOsIHMe cYeTa M Apyrue AaHHble 06 STOM KAMEH-
Te (3arpocC K OAHOV TabauLie).

e Kaccup ¢ noMoLIBIO CrIelMaAbHOTO YCTPONCTBA CKAHMPYET C YITAKOBKY HOMep
toBapa, 1 CYDA BBIBOAUT Ha SKpaH HaMMeHOBaHMe U LieHy ToBapa (3arpoc
K OAHOI1 Tabaulie).

e [loab30oBaTeAb BBOAUT MMsI CAy>Kallero, 1 nmporpamMmMa BblAQ€T CIIMCOK TEKY-
HIMX 3aKa30B, IPUHSITBIX AAHHBIM CAYXKalllM (3anp0c K ABYM Ta6AI/IL[aM).

B ortanume ot OLTP-ipmaoXKeHuUst, B IPUAOXKEHUSIX, TTPEAHA3HAUYEHHBIX AAS TIOA-
AEP>XKM MTPUHSITYSI peLlieHMIt, 3allpoc, KaK MpaBUAO, O6palllaeTcsl KO MHOTMM TabAMLIaM
M VICTIOAB3YeT CAOXHbIe OTHOLLIeHNs], CylllecTByIolIMe B 6a3e AaHHbIX. B 3Tux npuaoxe-
HUSX pe3yAbTaThl 3alpOCa YaCTO HYXHbl AASl IIPMHSTHUS BaXHbIX peleHWii, IOSTOMY
BIIOAHE NIPMEMAEMBIMU CUMTAIOTCS 3aITPOCHI, KOTOPBIE BBIMTOAHSIIOTCSI HECKOABKO MUHYT
VAU AaXXe HEeCKOABKO 4acoB. BoT TummyHble AAs1 yuebHOI 6a3bl AAHHBIX 3alPOChI, CBsI-
3aHHbIE C IIPUHSTUEM PellleHUI.

o Tloab3oBaTeAb BBOAMT Has3BaHue odyca, ¥ IporpaMMa BbIAQeT CIMCOK ABa-
ALIATH ITITU CaMbIX GOABILMX 3aKa30B, MPMHATBIX CAY>KallMMu 3TOro oduca
(3anpoc k TpeM TabauLaM).

e B ordeTe CyMMMpPYIOTCSI MPOAAXM KaXXAOTO CAYXKALLIero Mo TUIIAM TOBapOB
M TIOKAa3blBaeTCsl, KAKOM CAYXallMi KakKue TOBaphl MpoAai (3alpoc K TpeM
TabAULIAM).

¢ PykoBoAUTeAb paccMaTpMBaeT BO3MOXXHOCTb OTKPBITHsI HOBoro oduca B Cu-
STA€ U BBHIIIOAHSIET 3alIPOC AASI aHAAM3a 3aKa30B, KAUEHTOB, TOBApPOB M CAY-
Xallmx (3arpoc K YeTbIpeM TabAuLIaM).

B cay4ae MaabIx TabAMLl y4ebHOI 6a3bl AQHHBIX AaXe Takye 3alpochl (Aaxe Ha Ae-
IIeBOM annapaTHOM obecrniedeHny) 6yAyT TpeboBaTb BCErO AUIIb HECKOABKO CEKYHA.
Ho ecan TabAnLIbI COAEPXAT AECATKM MUAAMOHOB CTPOK, BpeMsl BLITOAHEHMsI 3alIpOCOB
CylecTBeHHO Bo3pacTaeT. [I[poM3BOAUTEABHOCTb MHOTOTAOAMUYHBIX COEAHEHMIT MOXET
CYLLIECTBEHHO 3aBUCETb OT CTPYKTYPbl MHAEKCOB M APYTMX BHYTPEHHUX CTPYKTYP AaH-
HbIX, ucroabsyeMbix CYBA AAsl opraHusalmy XpaHMMBIX AaHHBIX. B obiieM caydae 3a-
IIPOCHI C UCTIOAb30BaHMEM OTHOIIEHMIi “IePBUYHBIA KAIOU-BHEIIIHMIA KAIOY” BBINIOAHSI-
IOTCs1 HEMAOXO, Tak Kaxk 06b14HO CYBA onTMMMU3MpOBaHbl MMEHHO AASL MX BHITTOAHEHMSI.
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BHYTPeHHAA CTPYKTypa coeAHHEHHA Tabany

AAsl IPOCTBIX COEAMHEHMIT TabAULI AOBOABHO A€TKO HalMcaThb MPaBUABHYIO MHCT-
pyxumio SELECT Ha OCHOBe 3aIlpoca, Bblpa>X€HHOTo Ha O6bIYHOM si3bike. U obpaTHO,
TASIASL HA MHCTPYKUMIO SELECT, MOXHO A€TKO OIPEA€AMTH, YTO OHa AeaaeT. OAHaKo
€CAM B COEAMHEHMM Y4YacTBYeT MHOTO TabAMLI MAM UCIIOAB3YETCsl CAOXKHOE YCAOBME OT-
6opa, CTaHOBUTCS1 TPYAHO IOHSATD, KaKylo (PYHKLIMIO BHITIOAHSIET Ta MAM MHAsl MHCTPYK-
umsl SELECT. [o 3Toit npuunHe HEOOXOAMMO AaThb 60Aee TOYHOE ONpeAeAeHUe IOHsI-
IO “coeanHeHne”.

YMHOXeHHe Taban

CoeaMHeHMe — 9TO YaCTHBIN CAy4Yait 6oAee o6lell KOMOMHALIMM AQHHBIX U3 ABYX
TabAMLI, M3BECTHOI MOA Ha3BaHMeM Jekapmoeo npouseedenie (VAU MPOCTO npou3eedeHue)
ABYx Tabauil. [TpousseaeHne AByx Tabauil npeAcTaBasieT coboi Tabaully (Ha3biBaeMyio
mabéauyeri npouseedeHus), COCTOSILLYIO U3 BCeX BO3MOXHBIX Map CTPOK obeux TabAuLL.
CroabLiamMy TabAULIBI TPOM3BEAEHMS SIBASIIOTCS BCE CTOAOLBI NIEPBOI TabAUIIBI, 32 KOTO-
PbIMM CAEAYIOT BCe CTOADLIb BTOpoit Tabanibl. Ha puc. 7.11. nsobpaxeHn npumep npo-
M3BEA€HMSI ABYX MAA€HbKMX TabAMLI.

TabnvuaGirls
NAME CITY
Mary Boston Tabnvua npoussegeHust
Susan Chicago GIRLS.NAME |GIRLS.CITY| BOYS.NAME | BOYS.CITY
Betty Chicago =
Mary Boston Sam Chicago
Mpowus- Susan Ch%cago Sam Ch%cago
Tabnvua Boys Betty Chicago Sam Chicago
BensHue Mar Boston James Dallas
NAME | CITY N ;
- Susan Chicago James Dallas
Sam Chicago Betty Chicago James Dallas
James Dallas

Puc. 7.11. NpousseaeHue AByx Tabauy,

EcAn cosaaTh 3anpoc k AByM TabaniaM 6e3 mpeAAroXeHMss WHERE, TO TabAuLa pe-
3yABTAaTOB 3allpOCa OKaXXeTCsl MPOM3BEAEHNEM ABYX Tabami. Hanpumep, pesyabTaToM
3anpoca

IToxazamv ece 603MOXHble KOMOUHALUU CAYKAWUX U 20p0008.

SELECT NAME, CITY
FROM SALESREPS, OFFICES;

6yaeT npousseaeHMe Taban SALESREPS 1 OFFICES, COCTOsILIee U3 BCeX BO3MOXHBIX
KoMbuHaumit “cayxawmii-ropop”. Tabamua pesyabTaToB 3ampoca 6yaeT umerh 50
ctpox (5 oducos x 10 cayxaumx = 50 kombunaumit). ObpaTute BHMMaHME Ha TO, YTO
AAsl COGAMHEHMsI ABYX YIIOMSIHYTBIX TaOAMLL MCIIOAB3Y€TCsl TOUHO TaKasl Xe MHCTPYKLMs
SELECT, HO TOABKO C NpeAAOXeHNeM WHERE, COAepXalliM yCAOBUE CpaBHeHMsl CBsl-
3aHHbIX CTOAGLIOB.
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[lokasamo cnucok cayXauyux u 2opodos, 6 KOMOPLIX OHU padomarom.

SELECT NAME, CITY
FROM SALESREPS, OFFICES
WHERE REP_OFFICE = OFFICE;

ABa NpuBeAeHHbIX Bblllle 3alpoCa yKa3blBaIOT Ha BaXKHYIO CBSI3b MeXAY COeAMHe-
HUSIMM UM TIPOM3BEAEHMEM: COeAMHEHMEe ABYX TabGAMLL SIBASETCsS NMPOU3BEAEHMEM 3TUX
TabAML, U3 KOTOPOTO YAAA€Hbl HEKOTOpble CTPOKM. YAAASIOTCS Te CTPOKM, KOTOpble He
YAOBAETBOPSIIOT YCAOBMIO, HAAaraeéMOMY Ha CBsI3aHHbIE CTOAOLIBI AASI AQHHOTO COeAMHe-
Hus1. [ToHsATMe npousBeAeHMs1 OUeHb BaXKHO, TaK KaK OHO BXOAUT B popMaAbHOe ompe-
AeAeHMe NpaBUA BBIIOAHEHMs] MHOrOTabAMYHBIX 3allpOCOB Ha BBIOOPKY, NMpUBEAEHHOE
B CAEAYIOLLIEM pasAeAe.

MNpaBHAa BbINOAHEHHA MHOTOTAOAMYHDbIX 3aNpOCOB Ha BblIOOpKY

Hixe, nocae koaa 3armpoca, npeAcTaBA€Hbl ITpaBuAa BbiOAHeHus1 SQL-3anpoca Ha
BBIOOPKY, KOTOpble paHee paccMaTpMBaANCh B raase 6, “TIpocTele 3anpocsl”, u Tenepb
paclpeHbl AASL CAYYast MHOTOTaOAMYHBIX 3alTPOCOB. DTU NpaBMUAA OMPEAEASIIOT CMBICA
A1060J1 MHOTOTabAMYHO MHCTPYKLMM SELECT, B TOUHOCTM OITPEAEAsIsl TPOLIEAYPY, KO-
TOpask BCErAa MO3BOASIET MOAYUYMTb KOPPEKTHBII Habop pe3yAbTaToB 3ampoca. YTobbl
YBUAETDb 3Ty NPOLIEAYPY B AEMCTBUM, PACCMOTPUM CAEAYIOLLMIA 3aI1poC.

Buisecmu ums xomnanuu u éce saxasvr xauenwma Homep 2103.

SELECT COMPANY, ORDER_NUM, AMOUNT
FROM CUSTOMERS JOIN ORDERS
ON CUST_NUM = CUST
WHERE CUST_NUM = 2103
ORDER BY ORDER_NUM;

COMPANY ORDER_NUM AMOUNT
Acme Mfg. 112963 $3,276.00
Acme Mfg. 112983 $702.00
Acme Mfg. 112987 $27,500.00
Acme Mfg. 113027 $4,104.00

A)\fl reHepaliMn pe3yAbTaTOB 3aIllpocCa AASI MHCTPpY KLU SELECT CA€AYyeT BbIIIOAHUTD
CAeAymoL€ee.

1. Ecam 3anpoc npeacTaBasieT coboit obbeanHeHne (UNION) MHCTpYKUMIt SELECT,
AASL KaXAO¥ M3 HUX BBHITOAHUTD I1aryu 2—5 AAsl reHepaLuy OTAEAbHBIX pe3yAbTa-
TOB 3alIPOCOB.

2. CdopmupoBaTb MpousBeaeHMe TabANL, yKa3aHHBIX B IpeAAOKeHun FROM. Ecan
TaM yKa3aHa TOAbKO OAHa TabAMlIa, TO IpOM3BeAeHNeM OyAeT OHa caMa.

3. an/I HaANMYIUN NTPEAAOXKEHUS ON NMPpUMEHUTDb YKa3aHHO€ B HEM YCAOBIE K KaX-
Ao CTpOKe Ta6]\l/ﬂ.lbl MMpON3BEAEHMSI, OCTABASISI TOADKO Te€ CTPOKHU, AAST KOTOPbIX
YCAOBI/IE MCTUHHO, U OT6paCbIBa$I CTPOKH, AASI KOTOPbBIX YCAOBMe AOXKHO UAU
paBHO NULL.
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ITpy HaamuMyu npearoxenus: WHERE NPUMEHUTb yKa3aHHOe B HEM YCAOBME
K KaXAOJ CTpOKe TabAULIbl TPOU3BEAEHMs], OCTABAsISI TOABKO Te CTPOKM, AAs KO-
TOPBIX YCAOBME VICTMHHO, M OTOpachlBasl CTPOKM, AASl KOTOPBIX YCAOBME AOXHO
VIAM paBHO NULL.

AAsl KaXAOi1 M3 OCTABLUMXCSI CTPOK BBIYMCAMTD 3HaueHMe KaKAOTO SAeMEHTa
B CITVICKe BO3BpalllaeMbIX CTOAGLIOB M TEM CaMbIM CO3AaTh OAHY CTPOKY TabAMLIbI
pe3yAbTaTOB 3arnpoca. I1pyu AI06071 CChiAKe Ha CTOAGEL MCIIOAB3YeTCsl 3HaYeHue
CTOAOLIA B TEKYLLEl CTPOKe.

Ecan YKa3aH npeAnkar DISTINCT, YAQAUTDb U3 Ta6AI/II_IbI PE€3yAbTaTOB 3aItpocCa
BCe MOBTOPSIIOIMECsST CTPOKU.

Ecan 3aMpocC SIBASIETCSI obbeAHeHeM I/IHCTPYKL[I/Iﬂ SELECT, 06 BEAUHUTD pe-
3yAbTaTbl BbIITOAHEHMsI OTA€AbHBIX MHCpr1(L[IAI71 B OAHY Ta6AI/II_Iy Ppe3yAbTaTOB
3arpoca. YAaAuTbh U3 Hee MOBTOPsIIOLLINECsT CTPOKM, €CAM TOABKO B 3allpoce He
YKa3aH ITpeAMKarT UNION ALL.

Ecan umeercs npearoxeHme ORDER BY, OTCOPTMPOBaThb pe3yAbTaThl 3alpoca,
KaK yKa3aHoO B HEeM.

CreHepupoBaHHbIe 3TOJ [IPOLIEAY PO CTPOKM MPEACTABASIIOT CO6O0ii pe3yAbTaT 3anpoca.
Yro6bl yBMAETD, KaK paboTaeT Ta NpoLieAypa Ha PaKTHUKe, IPMMEHNM ee K [TpyBe-
AEHHOMY BbILLIE 3aITpOCy.

1.

[TpearoxeHne FROM reHepupyeT Bce BO3MOXKHble KOMOMHALIMM CTPOK M3 Tab-
AMipbl CUSTOMERS (21 cTpoka) 1 Tabanibl ORDERS (30 cTpok), dopmupys tab-
AMILLY TPOM3BEAEHMsI, COCTOSLIYIO U3 630 CTPOK.

YcaoBue oTbopa B MPeAAOXKEHMM ON OTOMpPaeT TOABKO Te CTPOKM TabAMLIbI IPO-
M3BEAEHNs], Y KOTOPbIX OAMHAKOBbl MAEHTU(MKATOPH KAMEHTOB (CUST_NUM =
= CUST), ocTaBasisl 13 630 cTpok ToAbKO 30 (IO OAHO AAsI KQXKAOTO 3aKasa).

YcaoBue oTbopa B NpearoXeHM WHERE OTOMpaeT TOABKO Te CTPOKM TabAMLIbI
NpOM3BEAEHMs], Y KOTOPBIX MAEHTUIUKATOp KAMEHTa paBeH YyKa3aHHOMY
(CUST_NUM = 2103), ocTaBasist 13 30 CTPOK TOABKO 4 M YAaAsisl OCTaAbHbIe 26.

[Tpearoxenne SELECT OTOMpaeT M3 OCTABIUMXCs B TabAMlle NpOM3BEAEHMs
CTPOK TOABKO TPM CTOAGLIa (COMPANY, ORDER_NUM M AMOUNT), reHepupysl ue-
ThIpe CTPOKM TabAMLIbI pe3yABTATOB 3aIpoca.

B cooTBeTcTBUM C npeAAOXeHreM ORDER BY, 3TU YeTblpe CTPOKM COPTUPYIOTCs1
o CTOA6L[y ORDER_NUM, u TMOAYYa€eTCsl OKOHYaTEeAbHBbIN pe3yAbTar.

OueBnaHO, 4TO HM OAHa peassumoHHas CYBA He 6yAeT BBIIOAHSITH 3allpocC MOAOD-
HbIM 06pa3’oM, HO LIeAb [IPMBEA€HHOTO ONPEAEAEHNS He B TOM, YTOObI OIMCaTh, KaK Bbl-
noaHsiercs 3anpoc B CYBA. OHo npocTo sBAsIeTCsl onpedeieHieM TOrO, UTO O3HayaeT
TIOHATHE “MHOrOTabAMYHBII 3anpoc”.
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BHewHHe coeAHHEHUA

Onepauus coeanHenus B SQL xoMbuHMpyeT MHPopMaLMIo U3 AByX Tabauu, ¢pop-
MMPYs1 napbvl CBA3AHHBIX CTPOK U3 STUX ABYX TaOAMLL; B KaXKAYIO Iapy BXOAST Te CTPOKM
U3 pa3sAMYHBIX TabAML, y KOTOPBIX B CBSI3aHHBIX CTOAOLIAX COAEPXATCsl OAMHAKOBBIE
3HayeHus1. EcAn cTpoka 0AHOI M3 TabAUIL He MMeeT Maphbl, TO COeAMHEHMEe MOXeT Mpu-
BECTY K HEOXMAQHHBIM Pe3yAbTaTaM, YTO MAAIOCTPUPYIOT CACAYIOLLIME AaAee 3alIPOChHI.

Buvisecrnu cnucox cayxawux u ogpucos, 2de oHu pabomarom.

SELECT NAME, REP_OFFICE
FROM SALESREPS;

NAME REP_OFFICE
Bill Adams 13
Mary Jones 11
Sue Smith 21
Sam Clark 11
Bob Smith 12
Dan Roberts 12
Tom Snyder NULL
Larry Fitch 21
Paul Cruz 12
Nancy Angelli 22

He 3a6vbiBaitTe, 4To He Bce SQL-MHCTPYMEHTHI BHIBOAAT 3HaYeHMe NULL Tak, Kak Io-
Ka3aHo BblllIe,

Buvisecmu cnucox cayxawux u 20podoe, ede oHu patomarom.

SELECT NAME, CITY
FROM SALESREPS JOIN OFFICES
ON REP_OFFICE = OFFICE;

NAME CITY

Mary Jones New York
Sam Clark New York
Bob Smith Chicago
Paul Cruz Chicago
Dan Roberts Chicago
Bill Adams Atlanta

Sue Smith Los Angeles
Larry Fitch Los Angeles

Nancy Angelli Denver

Ha nepsbiit B3rAsiA, 3TM ABa 3alpoca AOAXHBI AaBaTh OAMHAKOBOE KOAMYECTBO
CTPOK, HO pe3yAbTaThl IepBOTO 3alpoca HaCYMTHIBAIOT AECSATh CTPOK, a BTOPOro —
TOABKO AeBATh. [Toyemy? IToTomy uto Tom Chaitaep (Tom Snyder) B HacToOsMI MO-
MEHT ellle He MOAYUYMA Ha3HayeHMe HU B OAMH OdUC, M €ro CTpoKa UMeeT 3HayeHMe
NULL B cTOAGLIe REP_OFFICE (3TO CBSI3aHHBIif CTOAGELI AAsI AAHHOTO COeAMHeHMs1). 3Ha-
yeHMe NULL He COBIAA@eT HU C OAHMM UAeHTUUKATOpoM oduca B Tabaniie OFFICES,
nostomy ctpoka A Toma CHaiiaepa B Tabamile SALESREPS ocTaercs 6e3 napsbl. B pe-
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3yAbTaTe OHa “Mcye3aeT” U3 COEAMHEHMs], ONIPEAEAEHHOrO MpY MOMOLLUM MTPEAAOXKEHMI
ON namu WHERE. Taxum obpasoM, craHaapTHOe SQL-coeAMHeHMe NMOTeHLIMaAbHO MOXET
MpUBECTH K MoTepe MHQOpMaLIMY, €CAM COeAMHsIeMble TabAMLIbI COAEPXKAaT HeCBsI3aHHbIe
CTpOKMU.

Onmpasicb Ha CAOBeCHYIO BEPCMIO BTOPOTO 3alpoca, MOXHO NPEATIOAOXMTb, UTO
TpebyeTcst MOAYUMTD Pe3yAbTaThl, KOTOPble BO3BpalllaeT CAEAYIOLINMI1 3anpoc.

Buisecrnu cnucox cayxauyux u eopodoe, 20e onu pabomarom.

SELECT NAME, CITY
FROM SALESREPS LEFT OUTER JOIN OFFICES
ON REP_OFFICE = OFFICE;

NAME CITY

Tom Snyder NULL

Mary Jones New York
Sam Clark New York
Bob Smith Chicago
Paul Cruz Chicago

Dan Roberts Chicago
Bill Adams Atlanta

Sue Smith Los Angeles
Larry Fitch Los Angeles

Nancy Angelli Denver

STy pe3yAbTaThl 3alIpoCa MOAYYAIOTCS C TIOMOLLUBIO APYTOro TUIa orepalmy COeAn-
HEHUs, UMEHYEeMOTO 6HeWHUM coeduHeHuem mabauy (KaK yKa3aHO IMpU TOMOLUM AO-
MOAHUTEABHBIX KAIOUEBBIX CAOB B IIPEAAOXKEHUN FROM). BHelllHee coeAHeHMe sIBASIETCs]
pacllpeHMeM CTaHAAPTHOIO COEAMHEHMs, ONMCAHHOrO paHee B HaCTOsLIel rAaBe, KO-
TOpOe TeXHUUECKN Ha3blBaeTCsl 6HYmpeHHUuM coedureruem. B ucxoaHoM cranaapre SQL
AQHO OIpeAeAeHMEe TOABKO BHYyTpeHHero coeannenus; paHuue CYBA ¢upmber IBM
TaKXe IMOAAEpPXMBAaAM TOABKO BHyTpeHHee coeAMHeHMe. OAHAKO BHeIlIHee COeAMHeHMe
SIBASIETCSI TIOHSITHONA, ITIOA€3HOJ U BCe 60Aee BaXKHON YaCThIO PEASLIMOHHONM MoAeAM 6a3
AQHHBIX U 6bIAO peaAnsoBaHO BO MHOTMX SQL-npoaykTax pasAMUYHBIX GUPM, BKAIOYAs]
Microsoft, Sybase n Oracle. BHelllHMe coeAMHeHMsI BKAIOYEHBl B CTaHAApT, HauMHas
¢ SQL2, n B HacToOsI1Iee BpeMs MIOAAepXMBalOTCs1 BO Bcex ocHOBHBIX CYBA, xoTst MHOrMe
Maable peaamsamym SQL, Takme Kak IpeAHasHadeHHble AAsl BCTPOEHHBIX YCTPOJCTB,
MOAAEPXMBAIOT TOABKO BHyTPEHHEe COeAMHEHMe.

YTOO6BI MOHSATH CMBICA BHELLIHETO COEAMHEHMs1, 6y AeT MOAE3HO OTBAEYBCS OT yuebHOI
6a3bl AaHHBIX M PAcCMOTpPeTb ABe IPOCTble TabAMIbI, M3006pakeHHble Ha puc. 7.12.
B TabAniie GIRLS HaXOAMTCsI CIIMCOK IIITH A€BOUYEK U TOPOAOB, B KOTOPbIX OHM XUBYT;
B TabAuile BOYS COAEP>XKUTCS CITMCOK IISITY MAAbYMKOB M MX TOpOAOB. UTOOBI HaiiTH ma-
PBl AEBOYEK M MAABYMKOB, XXMBYILIMX B OAHOM U TOM K€ FOpPOA€, MOXHO MCIIOAb30BaTh
CAeAYIOLLMI 3anpoc, POpMUPYIOLINIT BHYTPEHHEE COeATHEHNE ABYX TaOAMNLI

Buigecmu cnucok desouex U MATOMUKO8, KUBYUUX 6 OOHUX U MeX XKe 20p00ax.

SELECT *
FROM GIRLS INNER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;
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GIRLS.NAME GIRLS.CITY BOYS.NAME BOYS.CITY

Mary Boston John Boston
Mary Boston Henry Boston
Susan Chicago Sam Chicago
Betty Chicago Sam Chicago
Tabnuua GIRLS Tabnuua BOYS
NAME CITY NAME CITY
Mary Boston [€— —» John Boston
—» Nancy | NULL Henry | Boston
Susan Chicago George | NULL <
Betty Chicago [¢— — Sam Chicago
~—» Anne Denver (& —»| James Dallas
Hecss3aHHbie
CTPOKK

Tabnmua - pe3ynbtar BHELUHEro Coe AMHEHUs

GIRLS.NAME |GIRLS.CITY| BOYS.NAME | BOYS.CITY

Mary Boston John Boston

Mary Boston Henry Boston

Susan Chicago Sam Chicago
HecenaakHbie Betty Chicago Sam Chicago
CTpOKM Anne Denver NULL NULL

Nancy NULL NULL NULL

NULL NULL James Dallas

NULL NULL Jeorge NULL

Puc. 7.12. AHaTOMUA BHELLHEr0 COEAUHEHUA

ITOT 3anpoc ABHO TpebyeT BHYTPEeHHEro COEAMHEHMsI ABYX TabAULL U AQeT B pe3yAb-
TaTe 4eTblpe CTPOKM. BHyTpeHHee coeAMHeHMe UCTIOAB3YETCsl [0 YMOAYAHMIO, TaK UTO
TOT Xe pe3yAbTaT 6yAeT MOAYyYell U B TOM CAyYae, KOTAa MCIIOAb3YeTCsl KAIOUeBOe CAOBO
INNER B peAAOXeHuM FROM. Ob6patute BHMMaHMe: ABe AeBouky (Anne u Nancy) 1 ABa
Maabumka (James u George) He NpeACTaBA€Hbl B TabAMIIe pe3yAbTAaTOB 3arpoca. JTH
CTPOKM He MIMEIOT Iaphbl B APYroii TabAuie 1 MO3TOMY OTCYTCTBYIOT B TabAMLIE Pe3yAb-
TaTOB BHYTPEHHETO COeAMHeHus. ABe HecBs3aHHble CTPOKM (Anne 1 James) MMEIOT Aeii-
CTBUTEAbHbIE 3HAYeHMs1 B CTOAGLIaX CITY, HO OHM He COBIAAAIOT HU C OAHMM I'OPOAOM
B MTPOTMBOIIOAOXHON Tabamue. Ase Apyrue HecssisaHHble cTpoku (Nancy u George)
MIMEIOT B cTOAbIIax CITY 3HaueHue NULL, a 1o rpaBuaaM SQL 3HaueHne NULL He paBHO
HUKAKOMY APYTOMY 3Ha4eHMIO (AaXXe ApyroMy 3HayeHuio NULL).

[TpeAnIOAOXMM, YTO Bbl XOTUTE BBIBECTM CIMCOK IMap “AeBOYKa/MaAbumk”’, XMBY-
LIMX B OAHMX VM TeX XK€ rOpPOAaXx, ¥ BKAIOUMTb B HETO A€BOUYEK M MAAbYMKOB 6€3 Maphl.
ITOT pe3yAbTaT AAeT NoaHoe eHeuiHee coeduneHue TabamL GIRLS u BOYS. Huxe npuse-
A€Ha TIOCA€AOBAaTEABHOCTb IIOCTPOEHMs! BHEILHErO COeAMHEHMs], a rpadpuyecKy STOT
IpoLiecC NoKasaH Ha puc. 7.12.

1. HauaTb co BHyTpeHHero coeAuHeHus1 AByx TabAu1l 06bIuHbIM criocoboM. (Tax Ha
PUCYHKe MOAYYaIOTCs lIepBble YeTbipe CTPOKM Pe3yAbTUPYIOLIel TabAMLIbL.)
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2. AAsl KaXAOM CTPOKM IepBOii TabAMLIBI, KOTOpasl He MMeeT CBSI3N HM C OAHOM
CTPOKOJ1 BTOPOJ TabAMLIBI, AOGaBUTb B Pe3yAbTaThl 3allpoca CTPOKY CO 3Haue-
HMSIMM CTOAGLIOB M3 MepBOi TabAMIIBI, a BMECTO 3HauYeHMI CTOAOLIOB BTOPOIA
TabAMLIBI MCIIOAB30BaTh 3HayeHMs1 NULL. (Tak moaywarorcs msiTas M IuecTast
CTPOKM pe3yAbTUPYIOLLe TabANLIBI.)

3. AAsl KaXAO¥i CTPOKM BTOpOJi TabAMILIBI, KOTOpasl He MMeeT CBsI3U HU C OAHOIA
CTPOKO¥ NepBOii TabAMLIbI, AODABUTb B PE3YyAbTAThl 3aIpoca CTPOKY CO 3Haue-
HUSIMU CTOAOLIOB U3 BTOPOI TabAMIIbI, a BMECTO 3HaAY€HMI! CTOAOLIOB IepBoOit
TabAMLIBI UCIIOAB30BaTh 3HaueHMs] NULL. (Taxk moAyuaroTcst ceabMasi M BOCbMast
CTPOKM pe3yAbTUpYIOLLelt TabAMLIbL.)

4. PQSYAbTI/Ip}/IOl_L[a}I TabAMILIA SIBASIETCSI BHEILIHMM COCAMHEHUEM ABYX TabAMLI.

BoT nHcrpykums SQL AAst BHellIHEro coeAMHeHMs1 TabAMLL

Bvisecmu cnucok desoex 1 MAAbMUKOS U3 OOHUX U meX Xe 20podos, éK1oMaAs mex, Ko
He UMeem napol.
SELECT *

FROM GIRLS FULL OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

GIRLS.NAME GIRLS.CITY BOYS .NAME BOYS.CITY
Mary Boston John Boston
Mary Boston Henry Boston
Susan Chicago Sam Chicago
Betty Chicago Sam Chicago
Anne Denver NULL NULL
Nancy NULL NULL NULL

NULL NULL James Dallas
NULL NULL George NULL

Kak BMAHO M3 3TOrO IMpUMepa, NOAHOE BHEIIHee COEAMHEHME SIBASIETCS COeAMHEeHM-
eM, “coxpansiominM nHdopmauuo”. (Hekotoprie CYBA, Takue xkak MySQL 5.0, noxa
He TI0AAEpPXMBAIOT TOAHOe BHelllHee coeayHeHme.) Kaxxaast ctpoka Tabammbl BOYS
NpeACTaBA€Ha B TabAMLIe pe3yAbTaTOB 3alpoca (HeKoTopble — 60Aee OAHOTrO pasa).
AHaAOIMYHO KaXAasl CTpoKa Tabamibl GIRLS NpeACTaBA€Ha B TabAMLle pe3yAbTaTOB
(HexOTOpBIE, OIISITD XKe, bOAee OAHOrO pasa).

AeBoe ¥ NnpaBoe BHeWHHE COEAUHEHUA

[ToAHOe BHellIHee cOeAMHEHMeE, IOAYyUeHHOe B IIPEABIAYIIIEM 3aIpOCe, CUMMETPUYHO
0 OTHOLUEHMIO K obeuM TabamuaM. OAHaKO CyLIECTBYeT ellle ABa THMIIa BHELIHUX CO-
€AVHEHMI1, KOTOpble TAKOBBIMYU He SIBASIIOTCS.

Aesoe eHewiHee cOeduHeHue ABYX TaOAMLI TIOAYYAE€TCsl, €CAM BBITOAHUTD Laru 1 u 2 u3
NPEABIAYLLIETO OIMCAHMsI COeAMHEeHMs, a wiar 3 nponycTutb. Takum ob6pas3oM, AeBoe
BHeIlIHee COeAMHEHMe BKAIOYaeT BCe HeCBsI3aHHble CTPOKM IMepBOii (AeBOJ) TabAMLIbI, AO-
MOAHSISI MX 3HAUeHMsIMM NULL, HO He BKAIOYaeT HeCBsI3aHHble CTPOKM BTOPOJ (IpaBoit)
TabAMLBL BOT KaK BHITASIAVIT A€BO€ BHELLIHee COeAVHeHye TabAULl GIRLS U BOYS.
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Buisecmu cnucox desovex u Manvuukoe u3 odHux u mex xe 20podoé u desoex, He
UMeWUx napot.

SELECT *
FROM GIRLS LEFT OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

GIRLS.NAME GIRLS.CITY BOYS.NAME BOYS.CITY

Mary Boston John Boston
Mary Boston Henry Boston
Susan Chicago Sam Chicago
Betty Chicago Sam Chicago
Anne Denver NULL NULL
Nancy NULL NULL NULL

Tabanua pe3yAbTaTOB STOrO 3arpoca COAEpPXMT IIeCTb CTPOK: BCe IMaphbl “AeBodka/
MaAbuMK” M3 OAHMX U TeX XKe TOPOAOB M A€BOUKM 6e3 Mapbl. MaAbuMky, He MMeOLLMeE Ma-
Pbl, B 3TOJ TabAMLIE OTCYTCTBYIOT.

AHaAOTMYHO npasoe eHeuiHee coeduHeHue AByX TabAMLL IIOAYUYAETCsl, €CAM BBIIOAHUTD
wary 1 u 3, a war 2 nponyctutb. Takum 06pa3oM, MpaBoe BHeILIHee COGAMHEHNE BKAIO-
YaeT BCe HeCBs3aHHble CTPOKM BTOpOJ1 (IpaBoJi) TabAMLIbI, AOMOAHSSI MX 3HAUEHMUIMU
NULL, HO He BKAIOYaeT HecCBsi3aHHble CTPOKM MNepBoit (AeBoit) Tabauubl. BoT mpasoe
BHeIlIHee CoeAMHeHMe TabauL GIRLS 1 BOYS.

Buvisecmu cnucok deeoyex U MANbUUKO8 U3 OOHUX U MeX Xe 20})0306 u maiv4ukos,
He UMernujux napul.
SELECT *

FROM GIRLS RIGHT OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

GIRLS.NAME GIRLS.CITY BOYS.NAME BOYS.CITY
Mary Boston John Boston
Mary Boston Henry Boston
Susan Chicago Sam Chicago
Betty Chicago Sam Chicago
NULL NULL James Dallas
NULL NULL George NULL

ITOT 3ampoc TakXe AaeT TabAMily pe3yAbTaTOB M3 IIeCTM CTPOK: BCe Maphbl
“AeBoYKa/MaAbuMK” M3 OAHMX M TeX Xe FOPOAOB M MaAbumky 6e3 napbl. Ha stot pa3
B TabAMIly He BOLUAM A€BOYKM, HE MMEIOLLMe Naphl.

Kax yka3biBaArOCh paHee, TOABKO [TOAHOE BHellIHee COeAMHeHMe paccMaTpyuBaeT obe
TabAMLII OAMHAKOBO; B CAy4ae A€BOrO M NPaBOro BHEIHMX COBAMHEHMI 3TO He TaK. 3a-
YacTyl0 MOA€3HO paccMaTpMBaTb OAHY M3 TabAull Kak “cTrapuyo”, uam “Beayinyio”
(Bce cTpoxM KOTOpOIt OKas3bIBAIOTCS B pe3yAbTaTe 3ampoca), a ApPYyrylo — Kak
“MAaALIyIO; MAM “BeAOMYIO” (CTOAGLIbI KOTOPOJ B pe3yAbTaTe 3alpoca coAepKaT 3Ha-
4yeHust NULL). B AeBoM BHelllHeM COeAMHeHMM AeBasl (nepBasi) TabAMLa SBASETCS CTap-
u1eit, a mpapas (BTopasl) — MAaAllleil. B cAyyae npaBoro BHEIIHEro COEAMHEeHMUsl pOAU
MEHSIIOTCs (1paBasi TabAM1la CTAaHOBUTCSI CTaplielt, AeBasi — MAaALleit).
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Ha npaxTiuke AeBoe u nmpaBoe BHelIHMe COeAMHeHMUs1 60Aee MOAe3HBI, YeM MOAHOe
BHellIHee COeAMHEeHMe, OCOOEHHO eCAM TabAULIbI CBsI3aHbl Yepe3 BHELIHMIA 1 epBUYHBIN
KAIOuM. B xadecTBe MAAIOCTpaLMy o6paTHMMCsl CHOBa K Hallleit yuebHOI 6aze AaHHBIX.
MBI yXe NpMBOAMAM TIpMMEP A€BOTO BHEIIHEro COeAVHeHMs1 TabAul SALESREPS
U OFFICES. Ctoabelr REP_OFFICE TabAMLbl SALESREPS SIBASIETCS] BHELIIHMM KAIOYOM
TabAuLbl OFFICES; OH COAEpXUT HOMepa O(dUCOB, B KOTOPbIX pabOTaIOT CAyXalliue,
M AOIyCKaeT HaAMuMe 3HaueHuit NULL, eCAM HOBOMY CAyXallleMy ellle He OblA Ha3Ha-
yeH oduc. B Haleit 6a3e AaHHBIX TaKoi1 cayxalumit ectb — 5T0 ToM CHaitaep. Aroboe
coeAMHeHMe, KOTopoe GOpMUPYETCsl HA OCHOBE AQHHBIX M3 3TUX ABYX TabAMLI U B KOTO-
poe NpeAnoAaraeTcsi BKAIOUMUTL cBeaeHust o Tome CHaitaepe, 0693aH0 6bITb BHELLHUM,
a Tabanua SALESREPS AOAXHA BBICTYTIaTh B POAM CTaplLeNt.

Bovieecmu cnucox cayxaujux u eopodos, ede OHU pabomarom.

SELECT NAME, CITY
FROM SALESREPS LEFT OUTER JOIN OFFICES
ON REP_OFFICE = OFFICE;

NAME CITY

Tom Snyder NULL

Mary Jones New York
Sam Clark New York
Bob Smith Chicago
Paul Cruz Chicago
Dan Roberts Chicago
Bill Adams Atlanta

Sue Smith Los Angeles

Larry Fitch

Los Angeles

Nancy Angelli Denver

O6parute BHMMaHMe Ha TO, UTO B AAHHOM CAyuae AOYepHsisl Tabanlia (SALESREPS,
copepXalllasi BHELUHWMIt KAIOY) SIBASIETCSl  CTaplleif, pOAMTeAbCKas TabAmua
(OFFICES) — Maaalueit. Lleab 3anpoca 3akAroYaeTcst B TOM, YTO6bl COXPAHUTD B PE3YAb-
TaTax 3ampoca Te CTPOKM AOYEpHei TabAMIIbl, KOTOpble COAepXaT 3HaueHus: NULL
B CTOAGLIe BHEIIIHero KAloda. He urpaer poan, UCIIOAB3yeTCs1 AU A€BOe COeAMHeHMe (KaK
B IIpMMepe) AU TpaBoe C IlepecTaBAEHHBIMU TabAMLIAMM.

Botgecrnu cnucox cayxauiux u eopodoe, z0e oHU pabomarom.

SELECT NAME, CITY
FROM OFFICES RIGHT OUTER JOIN SALESREPS
ON OFFICE = REP_OFFICE;

NAME CITY

Tom Snyder NULL

Mary Jones New York
Sam Clark New York
Bob Smith Chicago
Paul Cruz Chicago
Dan Roberts Chicago
Bill Adams Atlanta

Sue Smith Los Angeles
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Larry Fitch Los Angeles
Nancy Angelli Denver

BaxkHO TO, 4TO AOUepHsIs TabAMLIA SIBASIETCS] B COEAMHEHUM CTaplUeNt.

VHOrAa HaxXOASIT NpUMMeHEeHMe 3alpoChl, B KOTOPbIX POAUTEAbCKasl TAbAMLIA SIBASIET-
cs1 cTaplueit, a AouepHss — MAaaAlleil. [TIpeAnioAoXnM, HarpuMep, YTO KOMIaHUsI OT-
KpblBaeT HOBbIi1 0oduc B Aarrace, HO ellle He Habpaaa B Hero cayxauumx. Ecan bl rene-
pUpYyeTe OTUYET, B KOTOPOM IlepedncAeHbl Bce 0pyCh M MMeHa paboTarolIMX B HUX CAY-
XalllMxX, TO MOXETe 3aXOTeTb BKAIOUMTD B HETO CTPOKY, MPEACTaBASIOLLYI0 oduc B Aar-
Aace. BoT BHelllHee coeAMHeHMe, pelIaolee STy 3aAauy.

Buisecrnu cnucox ogpucos u cayxauiux, pabomarousux 6 Kaxoom u3 Hux.

SELECT CITY, NAME
FROM OFFICES LEFT OUTER JOIN SALESREPS
ON OFFICE = REP_OFFICE;

CITY NAME

New York Mary Jones
New York Sam Clark
Chicago Bob Smith
Chicago Paul Cruz
Chicago Dan Roberts
Atlanta Bill Adams

Los Angeles Sue Smith
Los Angeles Larry Fitch
Denver Nancy Angelli
Dallas NULL

B sToM caydae poanTeabckasi Tabanua (OFFICES) sIBAAETCS CTaplielf BO BHELIHEM
COeAMHEHMM, a AOYepHsisl (SALESREPS) — Maaalueit. Lleab 3anpoca — rapaHTupoBaTh,
YTO BCe CTPOKM Tabamibl OFFICES 6YAYT NpeACTaBA€HBl B pe3yAbTaTax 3alpoca, Io-
STOMY AaHHasl TabAMLA sIBAsIeTCsI cTaplueil. Kak BUAMM, 110 CpaBHEHMIO C IIPEABIAYLLIMM
puMepoM, TabanLbl SALESREPS u OFFICES noMeHsAuch poasimu. Ctpoka aas Toma
CHaiiaepa, KoTOpasi paHee (KOrAa cTaplueit Tabauieit 6bira SALESREPS) BKAIOYaAach
B pe3yAbTaT 3alpoca, Terepb B HeM OTCYTCTBYeT, TaK Kak ceifyac Tabauiia SALESREPS
SIBASIETCSI MAQALLIEI.

Crapas 3anucb BHEWHEro COeAMHEHHUA *

[ToHsITHE BHELIIHEro COEAVHEHNs! He BOILAO B M3Ha4aAbHBI cTaHAApT SQL u He 6bl-
Ao peaansoBaHo B paHHux CYBA dupmbl IBM, nostomy nocrasumxu tex CYBA, B kxo-
TOPBIX TO INOHSTHE TIOAAEPKMBAAOCH, N306peTaAl COOCTBEHHbIE CHCTEMbI 3aIliCh AAS
BblpaXKeHMsl BHELIHMX coeAMHeHMil. [Toab3oBaTeAM STMX INPOAYKTOB paspabaTbiBaAu
HpOrpaMMbl C MIpMMEHEHMEM TaKMX CHCTEM 3allicy, MPUBs3bIBasl TaKUM 06pa3OM CBOU
npuaoxenns k Oracle man SQL Server. Cosaarean cranaapra SQL2 crapaamuce Aoba-
BUTb [TOAAEPKKY BHEIIIHMX COEAMHEHMI TaK, 4TO6bl He “MellaTh” CylLLeCTBYIOLIMM Ipo-
rpaMMaM, YTO6bl OHM MOTAM COCYLLIECTBOBaTh C HOBbIMM TPOrpaMMaMi, OCHOBAHHBIMM
Ha HOBOM CTaHAapTe. Bce OCHOBHblE ITPOM3BOAUTEAM B HACTOsILee BpeMsl TIOAHOCTBIO
VIAM 4aCTMYHO MIOAAEPKMBAIOT CTaHAQPTHBIE BHELIHME COEAVMHEHMs 1 MOOLLPSIIOT CBOMX
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KAMEHTOB ITIOAB30BAaThCsl MMN. TeM He MeHee BaM MOTYT BCTPETUTBLCSI CTapble IpOorpaM-
Mbl, B KOTOPBIX MPUMEHSIIOTCS CTapble “dupMeHHble” 0603HaYeHMsT AAsI BHELLIHUX CO-
€AMHEHMIA, TaK YTO BKpATLIe OMMILIEM MX 3AECh.

SQL Server B cBOoMX paHHMX peaAmsaumsix (BO BpemeHa Sybase) moaaepXmBai
BHEILIHNE COEAMHEHMsI M TIPOAOAXKAEeT IIOAAEpPXMBaThb IIOCAe IpUOOpeTeHMs! ero
Microsoft. B SQL Server B npearoxeHnyn WHERE, OITpeAEASIIOLLEM YCAOBME COEAMHEHMS],
K 3HaKy paBeHCTBa AObaBAsIeTCsI 3Be3p0uKa (*). Tak, MOAHOe BHellIHee COeAMHeHMe Tab-
AMLI GIRLS 1 BOYS, B CTaHAQPTHOJ 3aIycy MMelollee BUA

Buisecrnu cnucox deeovex 1 MAbMUKOS U3 OOHUX U MeX e 20p000e, BKIHO4AS MeX, Ko
He UMeem napul.
SELECT *

FROM GIRLS FULL OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

npu ucnoabsoBanum SQL Server npeBpatiaercs B

SELECT *
FROM GIRLS, BOYS
WHERE GIRLS.CITY *=* BOYS.CITY;

AAﬂ YKa3aHusl IOAHOro BHEIIHEro COeAMHEHUsI ABy X TabAMIL 3Be3A04YKa IToMenlaeTcsi
" AO, U TIOCA€ 3HAaKa paBEHCTBA, OITPEAEAsIiollero CoeAMHeHue. anl A€BOM BHeEIIHEM
COCAMHEHNN YKa3blBa€TCs1 TOABKO BeAylllasl 3B€3A0YKa, YTO AaeT 3aIlpocC

SELECT *
FROM GIRLS, BOYS
WHERE GIRLS.CITY *= BOYS.CITY;

KOTOpblﬁ SKBMBAA€HTEH CACAYIOLLIEMY 3allpOCy B CTAHAAPTHOM BUAE.

SELECT *
FROM GIRLS LEFT OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

AHaAOTMYHO IIpaBoOe BHeIlIHee COeAMHEeHMe yKa3blBaeTCsl NMpU ITOMOLIM 3BE3A0YKU
INMOCAe 3HaKa paBeHCTBa:
SELECT *

FROM GIRLS, BOYS
WHERE GIRLS.CITY =* BOYS.CITY;

3Be3A0YKa MOXET MCIIOAB30BaThCsl B COUETaHMM U C APYTMMU OllepaTopaMy CpaBHe-
HMSI, TAKMMU KaK “60Ablle” MAM “MeHblle”, AAsl yKa3aHUsl BHELLHETO COEAVHEHUS 110
HepaBeHCTBY. JTa crapast 3ammch SQL Server Bce ellie MOAAEP>XMBAETCs B TEKYLLMX Bep-
CMSIX TIPOAYKTA NPM YCTAaHOBKE COOTBETCTBYIOLIErO YPOBHSI COBMECTMMOCTHM, HO HauM-
Hast ¢ SQL Server 2005 Taky1o 3armchb peKOMeHAYeTcs1 60Abllle He TpUMeHsTb. Erle oAHO
MeCTO, TA€ MOXXHO BCTPETUTb TaKYIO 3Be3A0YKY, — 3TO XpaHMMble ITPOLIEAYPbI B sI3blKe
Transact-SQL B SQL Server.

Oracle Takxe n3paBHa MOAAEpPXMBaeT BHeIlIHNE COEAVMHEHMs, HO er0 CMHTaKCHUC OT-
Anuaetcst ot cuHTaxkcuca SQL Server. 3aech BHelllHee COEAMHEHMe yKa3blBaeTCsl B ITPeA-
AOXeHMM WHERE IpyM MOMOLIM 3HaKa “NAIOC” B CKOOKaX, CAEAYIOLIEro 3a CTOAGLIOM,
mabauya komopozo seasemcs MAaduieni B coeAuHeHun. Tak, AeBoe BHelllHee COeAMHeHMe
TabAnL GIRLS 1 BOYS noayyaercs B Oracle npu nomol1um 3armpoca CAEAYIOLIEro BUAa:
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SELECT *
FROM GIRLS, BOYS
WHERE GIRLS.CITY = BOYS.CITY (+);

4TO SKBMBAA€HTHO CTAHAQPTHOMY 3aIlpocy.

SELECT *
FROM GIRLS LEFT OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

O6patuTte BHMMaHMe Ha TO, YTO 3HaK “IAIOC” CTaBUTCS C NPOMUBONOIOKHON CTOPOHDI
3HaKa CpaBHEHMsI 110 OTHOLLEHMIO K 3Be3a04Ke B 3armmcu SQL Server. AHaaormdHo npa-
BOe BHellIHee COeAVHEeHMe YKa3blBaeTCsl C APYTOii CTOPOHBI OT 3HaKa paBeHCTBa.

SELECT *
FROM GIRLS, BOYS
WHERE GIRLS.CITY (+) = BOYS.CITY;

Oracle He moaAepXMBaeT COBCTBEHHOTO BIAA TTOAHOTO BHELIIHETO COEAVHEHMNs], HO, KaK
OTMEYaAOCh paHee, 5TO He yMaAsIeT MPaKTIYeCKON MOAb3bl BHeIIHNX coeanHenmit Oracle,
¥ Bbl MOXXeTe HaiiTy CTapyIo 3alliCh B CyLLECTBYIOIMX TPOrpaMMax Aas pabotsi ¢ Oracle.

N 3ammcy SQL Server, n 3ammch Oracle MMeIOT CyllleCTBEHHble OIpPaHMYeHMsI IO
CpaBHEHMIO CO CTaHAAPTHOJ 3aNMChIO — HANpyUMep, KOTAa Mpy MOMOLIM BHEIIHEro co-
€AVMHEHMs] KOMOMHMPYIOTCSI TPU MAM OOABILIEE KOAMYECTBO TabAMLI, TMOPSAOK COEAMHe-
HMST KOTOPBIX BAMSIET Ha pe3yAbTaThl 3arpoca. PesyabTaT

(TBL1 OUTER JOIN TBL2) OUTER JOIN TBL3

B O6LLI€M CAy4dae OTAUYAETCs1 OT pe3yAbTaTa

TBL1 OUTER JOIN (TBL2 OUTER JOIN TBL3)

IMpu ncnoarsoBanum cuntakcuca SQL Server nam Oracle HeBO3MOXHO yKasaTb IO-
PSIAOK BbIUMCAEHMS BHELIIHMX CO@AMHEeHMIA. B CBsI3M ¢ 9TUM, pe3yAbTaThl, MOAYYalOLIMe-
Cs1 IpY BHEILIHEM COEAMHEHMM TpeX MAM GOAbLLIEro 4mcAa TabAML, 3aBUCST OT KOHKpeT-
Holt peaamsatm CYBA. Ilo 3Toit 1 ApyrMM nmpuuMHaM HOBble IIPOTPaMMbl CA€AYeT
BCeraa MmucaTh C MpMMeHeHneM CTaHAApTHOI 3amucy BHeIIHero coeAnHeHus. Hernaoxo
TaK>Xe IpM MCIPABAEHMSIX CTapbIX TPOrpaMM 3a0AHO IIPUBOAUTD BHEILIHVME COEAMHEHNSI
K CTaHAQPTHOMY BUAY.

CoeauteHun u ctaHaapr SQL

B cranaapre SQL2 cyuiecTBeHHO paclMpeHa NMOAAEPXKa COEAMHEHMI C [MOMOUIBIO
HOBOJ1, pacllIMpeHHO, ¢GOpMBI 3ammicy MPEAAOXeHMs1 FROM, KOTOpasl MIO3BOASIET Bblpa-
3UTb A@XKe CaMble CAOXKHbBIE U3 coeaAMHeHMit. Ha MOMeHT HammcaHusl KHUIM BCe OCHOB-
Hble SQL-IPOAYKTHI MOAAEPXMBaAM BCe (MAM NOYTH BCe) paclMpeHHble BO3MOXHOCTH
coeanHennit SQL2. TToaaepxka coeamHeHMit obecriedeHa 3a CYeT CYLIECTBEHHOTO YcC-
AO>XKHEHMs1 TOTO, UTO paHblile 6bIA0 OAHOI U3 mpocTeiimx yacteit SQL. daxkTuueckn
pacipeHHas IOAAEPXKa COEAMHEHMII SBASETCs 4aCTbiO rOpa3A0 60OABILIETO pacipe-
HMs1 BO3MOXKHOCTel! 3anpocos B SQL2 m nocaeayrommx Bepcusix craHaapta SQL, rae
uMeeTcs1 ellle 60Abllle BO3MOXHOCTell (M caoxHocreit). [lpoune paciumpeHHble BO3-
MOXHOCTM BKAIOYAIOT OIepalyyi C MHOXEeCTBaMM (COeAMHeHMe, TepeceueHMe M pas-
HOCTb TabAMLI) M ropasao 6oaee 6oraTble BhIpaXkeHMsl B 3aIpocax AAs paboTbl CO CTpo-
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KaMM ¥ TabAMLIaMK, a TaKXe 06ecrieuynBaloT BO3MOXHOCTb MX MCIIOAB30BaHMsS BO BAO-
XEHHBIX 3arpocax. ITU BO3MOXXHOCTM OIMCaHbl B CAEAYIOLLE TAaBe, TIOCAE PacCMOT-
PpeHMs1 6a30BBIX [TOA3ANIPOCOB.

BHyTpeHHue coeAuHeHHUA B ctaHpapTe SQL

Ha puc.7.13 B ynpolieHHOM Buae u3obpaXkeHa CMHTaKcuM4ecKasl AMarpaMma Ipea-
AOXeHMs1 FROM B craHAapTe SQL. M3yunTb Bce ee BapuaHThI Aerde BCEro, paccMaTpuBast
10 OYepeAy KaXKAblil TUII COEAMHEHMs], HAUMHasl C BHYTPEHHETO Y IIEPEXOAsSl K Pa3sHbIM
BMAAM BHEIUHMX coeAMHeHMil. Tak, CTaHAApTHOe BHYTpeHHee COeAMHEHMe TabAMIl
GIRLS M BOYS Ha nepBOHauYaAbHOI Bepcu si3bika SQL MOXXHO 3anmcaTh Tak.

SELECT *

FROM GIRLS, BOYS
WHERE GIRLS.CITY = BOYS.CITY;

l— FROM creyuguxayus_mabauysl y >

r

8bIPAJICEHUE_ECMECMBERHO20_COEOUHEHUS
8blpadicenue_COeOUHEHUs
gbipadicenlie_nepexpecmnoz0_npousedenus ——
uipavicenue_obveoureHus

Bmpa)xem(e €CTECTBCHHOr0 COC THHCHHA

|- mabruyal NATURAL JOIN mabruya2 —>@
INNER
FULL L j
LEFT OUTER
RIGHT —
BripaxeRue coeMHEHAA
]— yal JOIN ma61mua2[— ON ycrosue_ombopa
INNER USING (cnucox_cmonbyos)
FULL
LEFT = I-OUTERj
RIGHT

BrIpaeHHe NePeKPecTHOro NPOH3BENEHHT

|— bruyal CROSS JOIN ——— mabauya? —>@
Bripakerue obbeTHHEHAA
}-—ma&auual ————————— UNION JOIN mabnuya? —>@

Puc. 7.13. PacwupeHHoe npeproxeHne FROM B ctaHaapTe SQL
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B mocaeaHelt Bepcum cTaHAapTa 3TO MO-TIpPeXHEMY AONYCTMMasi MHCTPYKLMSL.
Co3aaTeAM cTaHAApTa He MOTAM OTKa3aTbCsl OT MMOAOOHOrO CMHTAKCHCa, TaK KaK OH
IpUMeHsleTCsl B MMAAMOHAX MHOrOTabAMYHBIX 3allpOCOB, HAaMMCAHHBIX C HavyaAa
1990-x roaoB. Ho coBpemeHHbIt cTaHAapT SQL mpeaocTaBAasieT aAbTepHaTUBHbIE
crioco6bl 3anmucy BHYTPEHHErO COEAMHEHMs, C KOTOPbIMM Mbl yXe BCTpeuaAlchb
B paccMaTpyMBaeMbIX IpUMepax.

SELECT *
FROM GIRLS INNER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

SELECT *
FROM GIRLS INNER JOIN BOYS
USING (CITY);

SELECT *
FROM GIRLS NATURAL INNER JOIN BOYS;

KAroueBoe cAOBO INNER HeO6ﬂ3aTeAbHO,TaK KaK COeAMHEeHHNe SIBASIETCS1 BHYT-
P€HHUM IO YMOAYaHUIO. Cneuucbuxauuﬂ NATURAL JOIN MOXeET MCIIOAbB30BaTbCsl
B TOM CAyYae, KOTAa BCeé MAEHTUYHO MMEHOBAHHbIE B ABYX TabAMLAX CTOAOLIBI SIBASI-
IOTCs1 CBsSI3aHHBIMM; B IIPOTUBHOM CAy4Yae AAsl yKa3daHUsl KOHKPETHBIX CBsI3aHHbBIX
CTOA6LIOB CA€AyeT MPUMEHSITb IIpeAAOXKeHMe USING. B Hamem CAy4ae CBsI3aHHbBIMU
CTOAOLIAMMU SIBASIIOTCSI NAME U CITY, a INMOCKOAbKY HUKTO M3 MaAbYNMKOB HE UMEET Ta-
KOro xe MMeHM, Kak y KaKOM-TO U3 AeBOYeK, COeAMHeHMe NATURAL JOIN He BO3-
BpaliaeT HU OAHO CTpOKN. EcAn cBsi3aHHbBIE CTOA6leI UMEIOT B pa3HbIX Ta6AI/ILIaX
pa3Hble MMe€Ha MAU eCAU Tpe6y6TCﬂ CoeAMHeHMe IO HepaBEHCTBY, AAsl yKa3aHUsI
CBSI3aHHBIX CTOAOLIOB CAeAyeT BOCIIOAb30BaTbCsl INMOAHBIM IIPEAAOXKEHMNEM ON MAM
WHERE. npeAAO)KGHI/Iﬂ ON M WHERE TMOAAEPXKUBAIOTCs1 CylIECTBEHHO IIMpe, 4YeM
NATURAL 1 USING.

BHewHue coepuHeHun B ctaHaaprte SQL*

Ml yXe BMAEAM TNOAAEPXKKY BHELIHMX COEAMHEHMiI B pacCIIMpeHHOM CTaHAapTe
SQL — noaHoe, AeBOe 1 IpaBoe BHEIIIHNE COEAVHEHMSI.

SELECT *
FROM GIRLS FULL OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

SELECT *
FROM GIRLS LEFT OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

SELECT *
FROM GIRLS RIGHT OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

[TpuMeHeHMNe kAlo4YeBOro caoBa OUTER Heobs3ateapHO; CYBA B cocTrosiHMM mo-
HSITh 110 HAAMUMIO KAIOUEBBIX CAOB FULL, LEFT MAM RIGHT, UTO CA€AYET BBIIIOAHUTD
BHellIHee coeAMHeHMe. Pe3yAbTaThl BbITOAHEHMs IPUBEAEHHBIX Bblllle IIPUMepoB 6y-
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AYT pa3sAMuHb: FULL OUTER JOIN BepHeT Bce CTpOKM M3 obeux TabAML;
LEFT OUTER JOIN — BCe CTPOKM M3 AeBOii Tabauipl (GIRLS), MAIOC CBsI3aHHbIE
CTPOKM M3 NpaBoii Tabamubl (BOYS); a RIGHT OUTER JOIN BepHeT BCe CTPOKM U3
npaBoit TabanLbl (BOYS), MAIOC CBsI3aHHBle CTPOKM M3 AeBo¥ Tabamubl (GIRLS). Kak
M B CAy4ae BHYTpPEeHHEro COEAMHEHMs], eCTECTBEHHOe COeAVHEHMe MOXeT ObITh yKasa-
HO IIpY MOMOLIM KAIOYEBOrO CAOBa NATURAL, KOTOpPO€ YCTpaHsIeT HeO6XOAMMOCTD SIB-
HOTO yKa3aHWsl MMEH CBsI3aHHBIX CTOAOLIOB. AHAAOTMYHO CBs3aHHbIE CTOAGLIBI MOTYT
ObITb YKa3aHbl B IPEAAOXKEHUY USING.

MNepekpecTHble cOeAMHEHUA B cTaHAapTe SQL*

[NoAaepXkka pacIIMpeHHBIX COEAMHEHMiI BKAIOYAeT ABa APYTMX MeTOAa KOMOMHa-
LMY AQHHBIX U3 ABYX TabAmLL. [lepexpecmmoe coedunenie (Cross join) MpeacTaBasieT co60ii
Apyroe Ha3BaHMe AeKapTOBa IPOM3BEAEHMs] AByX TabAMLI, ONMMCAHHOTO paHee B 3TOM
raase. BoT 3anmpoc, KoTophlit reHepupyeT IOAHOe ITpou3BeAeHMe Tabaui GIRLS 1 BOYS.

SELECT * FROM GIRLS CROSS JOIN BOYS;

[lo onpeaeAeHMIO AeKapTOBO Mpou3BeAeHMe (MHOTAA HasblBaeMoe nepekpecmuvlm
npouseedenuem (cross product), orcioaa M HasBaHMe CROSS JOIN) COAEpPXWT BCe BO3-
MOXHbIe Mapbl CTPOK U3 ABYyX TabAui. OHO SIBASIETCs1 pe3yAbTaTOM “YMHOXeHUs” ABYX
TabAML, MpeBpaLlasi TabAULIBI TPEX A€BOUEK U ABYX MAaAbUMKOB B TabAMLy LIeCTH rap
“aeBouka/Marbunk” (3x2=6). [lepexpecTHbIM COEAMHEHMSIM He COMYTCTBYIOT HMKAKMe
“cBsI3aHHbIE CTOAGLIBI” MAM “yCAOBUSI OT6Opa”, MOSTOMY NpeAAOXeHus: ON u USING
B HMX He A0MycKaioTcs. CAeAyeT OTMETUTD, YTO OMepalis epeKpecTHOrO COeAMHEeHMsI
He Ao6aBAsieT HMUYEro HOBOTO K BO3MOXHOCTSIM SQL. Te Xe pe3yAbTaTbhl MOXHO MOAY-
YUTb C MOMOLLBIO BHYTPEHHErO COEAMHEHMs], €CAM He 3aAaTh B HEM yCAOBMs OTOOpa.
[To3TOMY npeABIAY1LINIT 3aIIpOC MOXHO MepenucaTh Tak.

SELECT *
FROM GIRLS, BOYS;

KAroueBble caoBa CROSS JOIN B IpeAAOXeHUM FROM MPOCTO B SIBHOM BUAE yKasbl-
BAalOT Ha TO, YTO CO3AAETCsl AeKapTOBO Mpou3BeAeHMe. AAsl 6OABIIMHCTBA 6a3 AQHHBIX
TaKasl orepauusl BpsIA A OYA€T MPeACTaBAATb NMpaKTuyeckmit uHTepec. OHa roaesHa
AMIIb TOTAQ, KOTAQ Ha OCHOBE ITOAYYEHHO TabAULIBI CTPOSITCSI 60Aee CAOXHbBIE Bblpa-
XKeHNsl, HallpyMep UTOrOBble 3alpOChl (PacCMaTPUBAIOTCSI B CACAYIOLIEN AaBe), MAU
B MOCA€AYIOLlIelt 06paboTKe NMPUMEHSIIOTCS ONepalMM HaA MHoxectBaMu. Ha MomeHT
Harmmcanust kHuryu DB2 He 110AAepXMBaA CMHTaKCUC NMEPeKpeCcTHOTO COEAMHEHMs], HO
TOT XK€ pe3yAbTaT A€TKO [MOAYYMTb MPU MOMOLIY CTaporo cuHTaxkcuca SQL.

Pacwiupennoe coedunenue (union join) 3akalouyaer B cebe HEKOTOpble OCOGEHHOCTU
Kak orepauuu UNION (kOTOpasl pacCMaTpMBaAach B IIPEABIAYILE T'AABe), TaK M orepa-
wm JOIN. OaHako onepauyst UNION JOIN 0ob6bsBA€HA KaK He peKOMeHAyeMasl B CTaH-
AapTe SQL:1999 n noaHocTbio YAareHa B ctaHAapTe SQL:2003. Tak 4To ecAm Bbl MOAB-
syetecb CYBA, KOTOpasi COOTBETCTBYeT HOBeJillleMy CTaHAAPTY, BIIOAHE BEPOSITHO, YTO
CMHTaKcuC UNION JOIN B Heil He noaaepsxuBaercs. OH AGMCTBUTEABHO He IOAAEPXU-
BaeTcs Tekylmmm Bepcusimu Oracle, SQL Server, MySQL n DB2.
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BCHOMHMhL 49TO onepaumsi UNION CcOeAMHsIeT CTPOKM ABYX Ta6AMu,y KOTOPbIX
AOAXHO OBITh OAMHAKOBOE YUCAO CTO)\6I_IOB, npu4yeM THUIbl COOTBETCTBYIOLLUMX
CTOA6LIOB obenx TabAUIl AOAXHBI 6bITh COBMECTUMBIMU. l'lpocreﬁmnﬂ 3anpocC Ha Cco-
€AVHeHne
SELECT *

FROM GIRLS

UNION ALL

SELECT *
FROM BOYS;

OyAyuy NpuMeHeHHbIM K TabAMie GIRLS, COCTOSILLEN U3 TpeX CTPOK, U Tabamie BOYS,

COCTOSILIEN M3 ABYX CTPOK, BO3BpPAaTUT TabAMLLY U3 MATH CTPOK. Kaxkaas U3 HuX B TOUHO-

CTM COOTBETCTBYeT OAHOI 13 CTPOK TabAMLIbI GIRLS AnMb0o BOYS. B Tabaniie pe3yAbTaToB

3anpoca 6yAeT ABa CTOAOLa, NAME 1 CITY, KaK M B 06eMX MCXOAHBIX TabAMLIAX.
PacuumpeHHOe coeaAMHEeHMe STUX Ke TaBAMLL 3aMMChIBAeTCsI TaK.

SELECT *

FROM GIRLS
UNION JOIN BOYS

Tabanwa pe3yAbTaTOB Takoro 3ampoca CHOBa 6yAeT COAepXaThb ISITh CTPOK, KaX-
Aasl U3 KOTOpPbIX 06pa3oBaHa POBHO OAHOI CTPOKOM M3 Tabaull GIRLS Aub6o BOYS.
Ho, B oTAM4Me OT npeAbIAYILIEro CAy4Yasl, CTOAGLIOB B IIOAYYEHHOI Tabauie 6yaeT
yeThlpe, a He ABa, — BCe CTOAGLBI M3 MEPBOi TabAMIIBI 1I0C BCe CTOAGLIBI U3 BTOPOI
TabAMLIBI. 3A€Ch MOKHO HaliTU ONpPEAeAEHHOE CXOACTBO C BHEIIHMM COEAVHEHMEM.
B xaxA0i1 cTpoke TabAulbl pe3yAbTaTOB 3alpoca, IOCTPOEHHOJ Ha OCHOBE CTPOKMU
n3 TabAniibl GIRLS, 3HaueHus B CTOAGLAX, B3SThIX M3 TabAMLbl GIRLS, 6yAyT OCTaB-
AeHbl 6e3 M3MEeHEeHMIt; BCeé OCTaAbHble CTOAOLIbI (M3 TabAMIIBI BOYS) 3aITOAHSIIOTCSI
3HauYeHMsIMM NULL. TOUHO Tak Xe B KaXAOJ CTpoKe M3 TabAMLIBI BOYS 3HaueHus B
CTOADILIAX 3TOM TAabAMIIBI OCTAIOTCS HEM3MEHHBIMM, a CTOADOLIBI U3 TabAMLIBI GIRLS
3alIOAHSIIOTCSI 3HaYeHUSIMU NULL.

Ellle 0AMH cnioco6 B3rAsSIHYTb Ha pe3yAbTaThl pacCIIMPEHHOr0 COEAMHEHUs — 3TO
CpPaBHMTD MX C IIOAHBIM BHEILIHMM COeAVHeHMeM Tabaui GIRLS u BOYS. PesyabTaThl
pacCLIMPEHHOrO COEAVHEHMs BKAIOYAIOT CTPOKM AAHHBIX M3 TabAMLBl GIRLS C AO-
6aBAE€HHBIMM 3HaYEHMAMU NULL U CTPOKM AAHHBIX U3 TabAMIIbl BOYS, pacluypeHHble
3HauYeHMsIMM NULL, HO He BKAIOYAIOT HMKaKyue CTPOKM, CreHepMpOBaHHbIE CBs3aH-
HBIMM CcTOAGLaMK. BosBpalllasich K ONpeAeAeHMIO BHEIIHEro COeAMHEHMsl, MOXKHO
cKasaThb, YTO Ha puc. 7.14 pacumpeHHOe COeAHEHMe MTOAYYaeTcsl pU UTHOpUpPOBa-
Huy mwara 1 v BoIMOAHeHUM 1aros 2 u 3.

B 3axAroueHne noaesHo 6yAeT paccMOTpeTb pa3AndMs HAOOPOB Pe3yAbTATOB, MOAY-
YJaeMbIX Py BHIOAHEHMM Pa3AMYHBIX THIIOB COeAMHeHmit (puc. 7.14). VI3 pucyHka BUA-
HO, YTO IpY COEAVHEHUM ABYX TabAMLI — TBL1 C YMCAOM CTPOK m M TBL2 C YUCAOM
CTPOK 11 — ITPOUCXOAUT CAEAYIOLIEe.

o [lepexpecmHoe coeduHeHlle COAEPXUT MxN CTPOK BCEX BO3MOXHBIX AP CTPOK
obenx TabAuLL
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TBL1 INNER JOIN TBL2 COA€pPXMT HEeKOTOpOe YMUCAO CTpOK r, MeHblllee
mxn. BHYTpeHHee CO€AVHEHME SIBASIETCSI CTPOIrMM IOAMHOXXEeCTBOM IIepeKpe-
CTHOIrO COeAMMHeHMs1. Ono o6pa3yeTC$1 IyTeM yAAA€HU U3 TabAULIBI rnepexkpe-
CTHOTO CO€AMHEHMsI TeX CTPOK, KOTOpble He YAOBAETBOPSIIOT YCAOBUIO BHYT-
PpeHHero COeAMHeHus1.

/le6oe eHeulHee coeduHeHUe COAEpP>XXUT BCe CTPOKM BHYTPpEHHETO COE€AMHEHMs]
MAIOC pacluMpeHHble 3Ha4YeHUsIMU NULL CTpOKu TabAMLIbI TBL1, He YAOBAe-
TBOpsIOLIMEe YCAOBMIO COeAMHEHMSI.

MonHoe BHewWwHee coeamHerne )
B %
rf neBoe BHeElWHee ( npaaoe BHellIHee ™
coeauHeHue coeamHeHue
s ™ |~ N f N\
CBsi3aHHbIe CTPOKU CBsi3aHHbie napb CBsi3aHHbLIE CTPOKK
TBL1 co CTpok TBL2 cO
3HaYeHNAMU NULL B TBL1/TBL2 3HaYeHWsIMM NULL B
crtonbuax TBL2 ctonbuax TBL1
\ BHyTpeHHee coeauHerne
- 4
|| | [ o
HecBsi3aHHbIE nNapb
Hecss3aHHbie CTpOK HecssiaanHbie
CTPOKM TBL1 CO TBL1/TBL2 CTpokv TBL2 CO
3HayYeHusiMu NULL B 3Ha4YeHusiMu NULL B
cton6uax TBL2 crtonbuax TBL1
MNepexpecTHoe coeanHeHne
. pexp an €)
PacwmpeHnHoe coeaquHeHue
_ J
TBL1, paclumpeHHas Bce napbl TBL1xTBL2 TBL2, paclUMpeHHas
3HayYeHusiMU NULL (mxn CTPOK) 3HayeHWs MU NULL
(m cTpoK) (n cTPOK)

Puc. 7.14. Pa3AnyHble TUNblI COEAUHEHUN

Hpasoe 8HeulHee coeduHeHUe COAEpP>XXUT BCe CTPOKU BHYTPEHHEro COeAMHEHMUsI
IMAIOC paclIMpeHHble 3Ha4YeHUsIMU NULL CTpOKU Ta6AVII_IbI TBL2, He YAOBAe-
TBOpsItOLME YCAOBUIO COGAMHEHUSL.

Ionnoe eHeutnee coeduneHue COAEPXKMUT BCe CTPOKM BHYTPEHHETO COeAMHEHMs]
NAIOC paclIMpeHHble 3HaYeHMsIMM NULL CTPOKM TabAMLUbl TBL1, HE YAOBAe-
TBOPSIIOLIME YCAOBMIO COEAVHEHMs], TIAIOC paclMpeHHble 3HaueHusiMu NULL
CTpOKM TabAMLIBI TBL2, He YAOBAETBOPSIOILME YCAOBUIO COeAMHeHMs1. ['py6o
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rOBOpsl, pe3yAbTaT 3allpoCa €CTb A€BO€ BHelllHee COeAMHEeHMe IIAIOC ITpaBoe
BHeIlLIHee COeAMHEHMe.

L4 PacmupeHHoe coeduHeHue COAEpPXMT pacCluMpeHHble 3HaUeHUsIMU NULL CTPOKU
Ta6AMleI TBL1, He YAOBAETBOpsIOINE YCAOBUIO COEAMHEHMS], TIAIOC pacClly-
peHHble 3Ha4yeHUsIMU NULL CTPOKU TabAULIBI TBL2, He YAOBAETBOpsIOLMe ycC-
AOBUIO COEAVTHEHUSI. FPYGO roBOps1, pe3yAbTaT 3allpoca €CTb [TOAHO€ BHelllHee
COeAHeHne MMHYC BHYTpeHHee COeAHeHMe.

MHorotabAnuyHble coepuHeHus B ctaHaapTe SQL

OAHO M3 BaXKHBIX NMPEMMYLIECTB CTaHAAPTHOM 3amucu SQL 3akAiodaeTcs B TOM,
YTO OHA IO3BOASIET SICHO ONPEAEAUTb TpeX- MAM 4YeTblpeXTabAMYHblE COEAVHEHMsI.
AAsl HOCTpOeHus 3STUX 60Aee CAOXKHBIX COEAMHEHMIT MOXKHO 3aKAIOUUTD B CKOOKM AlO-
60e 13 BblpaXkeHNit, TOKa3aHHbIX Ha pyuc. 7.13 ¥ ONMMCaHHBIX B MPEABIAYIIMX Pa3AeAax.
[ToayuaemMoe B pe3yAbTaTe Bblpak€HMe COEAMHEHMsI MOXeT ObITb MCIIOAb30BaHO
B APYrOM BBIPa>K€HUM COEAVHEHMsI, KaK eCAM OBl 5TO OblAaa npocTast Tabanna. Tax xe
kak SQL mo3BoasieT kOMOMHMpOBaTb MaTeMaTuuyeckue omnepaumu (+, -, * U /) co
CcKObKaMM U CTPOUTb DOAee CAOXHBIE BolpakeHMs], cTaHAApT SQL mo3BoasieT TeM xe
IyTeM CO3AaBaTb b0Aee CAOXKHBIE BbIPaXKeHMsI COEAMHEHMIA.

AAST MIAAIOCTpaLIMM MHOTOTabAMYHBIX COEAMHEHMII PEANTOAOXKMM, UTO K TabAMLIAM
GIRLS 1 BOYS AobaBAeHa HOBasi TabAmiia PARENTS, KOTOpasi MMeeT Tpy CToAbLa.

CHILD CooTBeTcTByeT CTOAOLY NAME B TabAanLiax GIRLS 1 BOYS
TYPE [punnuMaer 3HaueHMe FATHER (OTel) MAM MOTHER (MaTb)
PNAME VMst poanteas

Crpoka B Tabaniie GIRLS MAM BOYS MOXET MMETb ABe CBsI3aHHbIE CTPOKM B TabAuLe
PARENT, OAHa U3 KOTOPBIX ONpeAEeAsieT MaTb, a Apyras — OTLA, MAM MOXET MMETb
TOABKO OAHY M3 3TMX CTPOK AMOO MOXET COBCEM He MMETb CBSI3aHHBIX CTPOK, €CAM OT-
CYTCTBYIOT AQHHble O pOAUTeAsIX pebeHka. B Tabaniiax GIRLS, BOYS 1 PARENTS B COBO-
KYIHOCTM COAEP>XMTCSI AOCTATOYHO 6oraThblift HA6Op AaHHBIX, YTOObI ObecrneuynTb He-
CKOABKO IIPUMEPOB MHOTOTabAMYHBIX 3alIPOCOB.

[TpeAnoAOXMM, HapUMePp, YTO Bbl XOTUTE COCTAaBUTD CIIMCOK BCEX AEBOYEK M MX Ma-
Tepeli, a TakXe MaAbUMKOB, KOTOpble XMBYT B OAHOM U TOM Xe ropoae. Bor 3ampoc,
CO3AQIOLLNIA TAKOM CITUCOK.

SELECT GIRLS.NAME, PNAME, BOYS.NAME
FROM ((GIRLS JOIN PARENTS
ON PARENTS.CHILD = NAME)
JOIN BOYS

ON (GIRLS.CITY = BOYS.CITY))
WHERE TYPE = 'MOTHER';

Tak kak 06a COEAVHEHMs] SIBASIIOTCS] BHyTPEHHM MM, TO A€BOYKM, Y KOTOPBIX HET XKU-
BYILLMX B TOM K€ TOPOA€ MaAbYMKOB MAM Y KOTOPbIX B 6a3e AaHHBIX He yKa3aHbl MaTe-
py, B TabAMLLYy pe3yAbTaTOB 3aripoca He TOMAaAYT. ITO MOXET 6bITh )XeAaeMbIM Pe3yAb-
TaTOM, @ MOXET M HeT. BKAIOUMTb B pe3yAbTaThl 3aIpoca A€BOYEK, Y KOTOPbIX OTCYTCT-
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ByeT MHdopMaLMs O MaTepsIX, MOXHO IyTeM 3aMeHbl COGAMHEHUST MEXAY TabAMLIaMU
GIRLS M PARENTS Ha A€BO€ BHeEILIHEE COEAMHEHME.
SELECT GIRLS.NAME, PNAME, BOYS.NAME
FROM ((GIRLS LEFT JOIN PARENTS
ON PARENTS.CHILD = NAME)
JOIN BOYS
ON (GIRLS.CITY = BOYS.CITY))
WHERE (TYPE = 'MOTHER') OR (TYPE IS NULL) ;

B pe3yAbTaTaxX 3TOro 3alpoca Io-npeXXHeMy OTCYTCTBYIOT AeBOYKM, B OAHOM IropoAe
C KOTOPbIMM He XMBET HU OAHOIO MaAb4MKa. Ecan nx Toxe HY>XXHO BKAIOYUTD B 3aI1pOC,
CACAYET CA€AATDb A€BbIM BHELLIHMM M BTOpO€ COEAMHEHNE.
SELECT GIRLS.NAME, PNAME, BOYS.NAME
FROM ( (GIRLS LEFT JOIN PARENTS
ON PARENTS.CHILD = NAME)
LEFT JOIN BOYS
ON (GIRLS.CITY = BOYS.CITY))
WHERE (TYPE = 'MOTHER') OR (TYPE IS NULL) ;

Obparute BHMMaHNe Ha TO, YTO paclLIMpeHMe 3Ha4eHMsIMU NULL CTPOK TabAMLIBI
GIRLS Npy BHEIIHEM COEAVHEHMM C MaTepsIMU IIPUBOAUT K AOTIOAHMTEABHOMY YCAOX-
HEHMIO B NIpeAAOXKeHNM WHERE. Ecan y Kakoit-Anbo AeBo4xM OTCYTCTBYeT MHGOpMaLms
0 MaTepy, TO He TOAbKO cTOAbell PNAME, HO U cToAbGell TYPE 6yAeT MMeTb 3HaueHMe
NULL. [TosToMy mpocTast npoBepka

WHERE (TYPE = 'MOTHER')

AASI TAKMX CTPOK BEpHET 3HaueHNe “Hen3BeCTHO”, 1 OHUM He OYAYT BKAIOUEHBI B Pe3yAb-
TaThl 3anpoca. Ho BeAb 3TO mMpOTMBOpeuMT CMBICAY caMmoro 3anpoca! Aas pelleHus
AQHHOIJ1 MpobAeMbl B ITpeAAOXeHMe WHERE AobaBA€Ha BTOpasl pOBepKa Ha paBeHCTBO
croAbLa TYPE 3HaY€HMIO NULL.

B kauecTBe 3aBeplaloLLero MpuMepa MPEANOAOXMM, UTO Bbl OMNATb, KaK B INpe-
ABIAYLIMX CAYyYasX, XOTUTe HaiTy napbl “AeBouka/MaArbumMk” M3 OAHOTO M TOTO Xe
ropoAa, HO Ha 3TOT pa3 XOTUTe ellle M BKAIOUMTb B TabAMILY pe3yAbTaTOB MMs OTLIA
MaAbulMKa M UMs MaTepyu AeBoukM. Takoit 3armpoc TpebyeT ueTblpexTabAMUHOrO CO-
eAVHeHMsI (TabAuLIbI BOYS, GIRLS U ABe KONUM TabAULIBI PARENTS: OAHA AASI COEAU-
HeHMs1 ¢ Tabauiell BOYS C LIeABIO TIOAYYeHMsI MMEH OTLIOB, a BTOpasl AAsl COEAMHEHMs]
c Tabanielt GIRLS C LeABIO IOAYYeHUs UMeH MaTepeit). V1 BHOBb TO, UTO B COeAMHe-
HMSIX AQHHOTO ITpyMepa MOTYT NMPUCYTCTBOBaTb HeCBsI3aHHblE CTPOKY, O3HavaeT Cy-
LLleCTBOBaHMe HECKOABKMX BO3MOXHBIX “IIpaBUMABHBIX” OTBeTOB Ha 3anpoc. [Ipeamno-
AOXMM, KaK 4 paHee, 4TO BaM HYXHO BKAIOUMTb B pe3yAbTaThl 3alpoca Bce Mapbl
“AeBOYKa/MaAbUMK” M3 OAHMX U TE€X TOPOAOB, AaXe Te, B KOTOPbIX MAAbUYMK UAU Ae-
BOYKA He MMEIOT CBsI3aHHBIX CTPOK C Tabauueit PARENTS. B sToM 3anpoce npuaercs
MCIIOAB30BaTh ABAa BHELIHMX COEAMHEHMs1 (MeXAy Tabammamu BOYS u PARENTS,
a Taxxe Tabamuamyu GIRLS M PARENTS) M OAHO BHYTpeHHee (MeXAy TabAauLlaMu
BOYS M GIRLS). BOT Kak BBITASIAUT 3allpoC, KOTOpPbINi BbIAACT MHTEPEeCYIOLYI0 Hac
uHGOpMaLuIo.
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SELECT GIRLS.NAME, MOTHERS.PNAME, BOYS.NAME, FATHERS.PNAME
FROM GIRLS LEFT JOIN PARENTS AS MOTHERS
ON ( (MOTHERS.CHILD = GIRLS.NAME)
AND (MOTHERS.TYPE = 'MOTHER'))
JOIN BOYS ON (GIRLS.CITY = BOYS.CITY)
LEFT JOIN PARENTS AS FATHERS
ON ( (FATHERS.CHILD = BOYS.NAME)
AND (FATHERS.TYPE = 'FATHER'));

B sToM 3anmpoce nmpobaemMa NpoBepky cToAbLia TYPE B IpeAAOXeHUM WHERE pe-
lIeHa MO-APYTOMY: caMa MpoBepKa IepeMellleHa B IIpeAAOXeHMe ON obenx onepa-
LMit coeAMHeHUs. B 3TOM caydae cToabelr TYPE 6yAeT NpOBepsThCS Ha STane Io-
CTPOEHMsT KaXKAOr0 COEAMHEHMS, KOTAQ CTPOKM, paclIMpeHHble 3HaYeHUsIMM NULL,
ellle He A0baBA€Hbl B TaOAMLLYy pe3yAbTaTOB 3ampoca. [1ockoAbKy Tabauia PARENTS
BCTpPEYaeTcsl B MPEAAOXKEHMAX FROM ABaXAbl B Pa3sHBIX POASIX, HEOOXOAMMO Ha3Ha-
YUTh €l ABa TNCEBAOHMMA, YTOObl B MPEAAOXEHUM SELECT MOXHO ObIAO yKasaTb
NpaBUABHbBIE CTOADLIBL.

Kax BMAHO M3 nmpuMepa, Aaxe 3alpoC C TPeMsl COEAMHEHUSIMU, B COOTBETCTBUU
C pacluMpeHHBIM CMHTaKCHCOM cTaHAapTa SQL, MoXeT MMeTb BeCbMa CAOXHBII BUA.
Cunrakcuc y pasHbix peaamsaumit SQL moxer oranmuarbcs. Hanpumep, Oracle ne
AOIyCKaeT KAIOYEBOE CAOBO AS MeXAY MMeHeM TabAMLIbl U NCEBAOHMMOM B IIPEA-
AoxXeHUM JOIN. OAHaKO, HECMOTPSl Ha CAOXHOCTB, 3allpOC MOYHO OIPEAEAsET TO,
4yTO A0AXHa BbIMOAHUMTH CYBA. HeT HMKakoii HEOAHO3HAaYHOCTY B OTHOLIEHUM IO-
PsAAKa COeAMHEHMsI TabAMLI MAM B TOM, KaKye COEAMHEHMs! SIBASIIOTCS BHEIHMMMU,
a Kakyue — BHYTpPeHHMMU. B o6lleM, HOBblE BO3MOXHOCTU CTOSIT AOTIOAHMTEABHBIX
CAOXHOCTEN pacIIMpPeHHOro NpeAAOXKeHMs1 FROM 06HOBAeHHOro cTaHAapTa SQL.

XOTs1 mpuMephl 3alIpOCOB B 3TOM pa3sAeAe He BKAIOYAAUM NPEAAOKeHMII WHERE
¥ ORDER BY, OHM MOTYT CBOGOAHO VICIIOAB30BAaTbCsl C pacIUMpPeHHOM MOAAEPXKKO
coearHeHMit. CBsI3b MEXAY HMMM NPOCTasl M OCTAeTCsl TAaKOM, Kak ObIAO OMMCaHO pa-
Hee B AaHHOJI raaBe. CHa4yaAa BBIITOAHSIIOTCSI OIlepalluy, yKasaHHble B IIPEAAOXKEHUN
FROM, BKAIOYasl BCe COEAMHEHMsI. YCAOBMsI COEAMHEHMs], 3aAaHHbIE B IPEAAOKEHUSIX
USING MAM ON, BBICTYMAIOT KaK 4aCTb KOHKPETHOTO COEAVHEHMs], 110 OTHOILEHMIO
K KOTOpOMY OHM onpeAeAeHbl. Koraa BeIoAHeHMe onepanmii B IpeAAOXeHUM FROM
3aKaHYMBAETCsl, K TabAMIE pe3yAbTAaTOB IPUMEHSIIOTCSI YCAOBUSI OTOOpa, 3aAaHHbIe
B IpeAAOXeHUM WHERE. TakuMm 06pa3oM, B MpeAAOXeHMM ON 3aAQIOTCs1 YCAOBUSI OT-
6opa, MpuMeHsieMble K OTA€ABHBIM COEAMHEHMSIM; B IIPEAAOKEeHUN WHERE 3aAaercst
yCAOBME OTOOpa, KOTOpOe IPUMEHSETCs K pe3yAbTUpPYIOLIel TabAKLIE STUX COeAU-
HeHMM.

B Taba. 7.1 pesromupyercst cuHTakcuc coeamennit SQL (kak crapast, Tak 1 HOBasl,
CTaHAApTHasl, Bepcusl) C IpMMeHeHeM PUMEpPOB M3 AAHHOM TAaBbL.



Tabauua 7.1. CuHTakcuc coeauHeHun SQL

Tun

Crapbii CHHTaKCHC

CTanaapTHLIA CHHTaKCHC

Onucanue

BHyTpeHHue
coeAuHEeHUA!

MpocToe coepnHeHnne SELECT NAME, CITY

NO paBeHCTBY

fiBHOe coeanHeHne
Nno paBeHCTBY

3anpoc
“nNpeAoK-noToMoK”

Ycaosue otbopa
CTPOK

HeckoAabko ¢
BA3aHHbIX CTOAOLOB

TpextabAnuHoe
coeAuHeHue

CoeavHeHuWe no
HepaBeHCTBY

EctectBeHHoe co-
€AUHEHnEe

CoepvHeHne
C NPEAANOXEHNEM
USING

FROM SALESREPS, OFFICES
WHERE REP_OFFICE = OFFICE;

SELECT CITY, NAME, TITLE
FROM OFFICES, SALESREPS
WHERE MGR = EMPL_NUM;

SELECT CITY, NAME, TITLE
FROM OFFICES, SALESREPS
WHERE MGR = EMPL_NUM
AND TARGET > 600000.00;

SELECT ORDER_NUM, AMOUNT, DE
SCRIPTION

FROM ORDERS, PRODUCTS
WHERE MFR = MFR_ID

AND PRODUCT = PRODUCT_ID;

SELECT ORDER_NUM, AMOUNT,
COMPANY, NAME

FROM ORDERS, CUSTOMERS, SALE
SREPS
WHERE CUST = CUST_NUM

AND REP = EMPL_NUM

AND AMOUNT > 25000.00;

SELECT NAME, QUOTA, TARGET
FROM SALESREPS, OFFICES
WHERE QUOTA > TARGET;

SELECT ORDER_NUM, AMOUNT, DE
SCRIPTION

FROM ORDERS, PRODUCTS
WHERE MFR = MFR_ID

AND PRODUCT = PRODUCT_ID;

SELECT
FROM

NAME, CITY
SALESREPS JOIN OFFICES

ON REP_OFFICE = OFFICE;

SELECT
FROM
ON

SELECT
FROM
ON

SELECT
FROM
ON
WHERE

SELECT
FROM
ON
AND

SELECT

FROM
ON
JOIN
ON
WHERE

SELECT
FROM
ON

SELECT
FROM

SELECT
FROM
USING

NAME, CITY
SALESREPS INNER JOIN OFFICES
REP_OFFICE = OFFICE;

CITY, NAME, TITLE
OFFICES JOIN SALESREPS
MGR = EMPL_NUM;

CITY, NAME, TITLE
OFFICES JOIN SALESREPS
MGR = EMPL_NUM

TARGET > 600000.00;

ORDER_NUM, AMOUNT, DESCRIPTION
ORDERS JOIN PRODUCTS

MFR = MFR_ID

PRODUCT = PRODUCT_ID;

ORDER_NUM, AMOUNT,
COMPANY, NAME

ORDERS JOIN CUSTOMERS
CUST = CUST_NUM
SALESREPS

REP = EMPL_NUM
AMOUNT > 25000.00;

NAME, QUOTA, TARGET
SALESREPS JOIN OFFICES
QUOTA > TARGET;

ORDER_NUM, AMOUNT, DESCRIPTION
ORDERS NATURAL JOIN PRODUCTS;*

ORDER_NUM, AMOUNT, DESCRIPTION
ORDERS JOIN PRODUCTS
(MFR, PRODUCT) ;*

06pa3yeTt napbl CTPOK C OAMHAKOBLIM COAEPKUMBIM CBA3AHHbIX
ctonbuos

BapunaHT cuHTakcuca ¢ NpUMEHEeHUEM KAIOUEBbIX CAOB
INNER JOIN BMecCTO npoctoro JOIN

CoeArHEHME NO PaBEHCTBY, B KOTOPOM NPOBEPAETCA COOTBETCT-
BME OCHOBHOMO KAtOYA OAHOM TabAULbl BHELHEMY KAOUY APYrOv

HexenateAbHble CTPOKM OTGUALTPOBLIBAKOTCA U3 pe3yAbTaTa 3a-
npoca c NoMoLLblo Npearkata WHERE

MHorocToA6uaTble NePBUYHBIV U BHELWHWIA KAtOuM TpebytoT cooT-
BETCTBUA HECKOAbKMX CTOAGLIOB B NPEAMKATE COEANHEHUA

boaee AByx TabAMLL COEAMHAIOTCA NYTEM AODABAEHUA AONOAHM-
TEAbHbIX NPEAAOXEHUN JOIN

OnepaTop CpaBHEHUA B NPEAUKATE COEAUHEHUA OTAMYEH OT pa-
BEHCTBA (=)

CoeAMHEHWE NO PABEHCTBY, KOrAA CBA3aHHbIE CTOABLLI UMEIOT
OAHM 1 TE X€ UMEHA B COEAMHAEMBIX TabAMLAX

CoeAMHEHME NO PABEHCTBY C ABHBLIM YKa3aHMEM MMEH CBA3AHHbIX
CTOAGLOB C OAHUM U TEM XE UMEHEM B COEAMHAEMBbIX TabAuLax




ITpodonxenue maba. 7.1

Tun Crapbiii CHHTAKCHC CranpapTHbi#i CUHTaKCHC Onucanmne
CamocoeanHeHve R e L e o N AHE NGRS CoeAnHEHME N0 paBeHCTBY TabAMLLI C CaMoii COBOM, KOrAa Kax-
FROM SALESREPS EMPS, SALESRE JOIN SALESREPS MGRS Aan CTPOKa CBA3AHA C APYrol B TOW xe camow Tabamue
PS MGRS ON EMPS.MANAGER = MGRS.EMPL_NUM;
WHERE EMPS .MANAGER = MGRS.EM
PL_NUM;
BHewHue
COeAUHEeHun23

MoAHOe BHelwWwHee co-
eAVHEeHne

EcrecTBeHHOE NOAHOE
BHeLUHee CoepnHe-
Hue

MoAHOE BHEwWHee co-
€AVHEHMNE C NPEAND-
XeHnem USING

MNMoAHOE BHELWHee Co-
€AUHEHKne C Noapa-

3yMEBAEMbIM KAIOYE-
BbIM CAOBOM OUTER

N\eBoe BHelwHee Co-
eAVHeHve

BHewHue
COEAUHEHURAS

N\eBoe BHelWwHee Co-
€ANHEHWe

C NPEAAOXEHUEM
USING

SELECT *

FROM GIRLS, BOYS

WHERE GIRLS.CITY = BOYS.CIT
Y(+)
UNION
SELECT *

FROM GIRLS, BOYS

WHERE GIRLS.CITY(+) = BOYS.
CITY;

SELECT *

FROM GIRLS, BOYS

WHERE GIRLS.CITY = BOYS.CIT
Y(+);

SELECT *
FROM GIRLS FULL OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

SELECT *
FROM GIRLS NATURAL
FULL OUTER JOIN BOYS;

SELECT *
FROM GIRLS FULL OUTER JOIN BOYS
USING (CITY);

SELECT *
FROM GIRLS FULL JOIN BOYS
USING (CITY);

SELECT *
FROM GIRLS LEFT OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

SELECT *
FROM GIRLS LEFT OUTER JOIN BOYS
USING (CITY);

AobaBAseT K pe3yAbTaTaM 3anpoca PaclUMPEHHYIO 3HAUYEHUAMM
NULL CTPOKY AAR KQXAOW HECBA3AHHOW CTPOKM KaXAOW U3 CO-
EAMHAEMbIX TabAnL

lNoAHOE BHelWHee COeAMHEHWe, OCHOBAHHOE Ha BCEX CBA3AHHbIX
cToABLax C OAMHAKOBbLIMU UMEHAMKU B COEAUHAEMBIX TabAnLax

MoAHOE BHELWHEE COEAMHEHUE HA OCHOBE ABHO YKa3aHHbIX UMEH
CTOABL0B C OAMHAKOBLIMU UMEHAMU B COEAUHAEMBIX TabAMLax

MHoruve peaan3daunun SQL NO3BOAAIOT ONYCTUTL KAIOUEBOE CAOBO
OUTER, KOTOpOE NoApa3yMeBaETCA KAlOUEeBLIM CAOBOM FULL

AR KaXAON HECBA3AHHOM CTPOKKU M3 NepBOW (AeBOM) TabAULbI
A06aBAseT K pe3yAbTaTam 3anpoca CTPOKY, PacLUMPEHHYIO 3Ha-
YeHUAMU NULL

N\eBoe BHELWHeE COEAUHEHNE HA OCHOBE ABHO YKa3aHHbIX UMEH
CcTOAGL0B C OAUHAKOBLIMU UMEHAMK B COEAUHAEMBIX TabAULLaxX




Oxkonuanue maba. 7.1

Tun

Crapbiif CHHTAKCHC

CTaHAapPTHBLIA CHHTaKCHC

OnucaHue

MNpaBoe BHewWwHee co-
EeAHeHne

MNpaBoe BHeWwHee co-
€AWHEHWe C NPEeANo-
XeHnem USING

BHewHue
COeAUHeHUa

NepekpecTHoe co-
€eAVHEeHne

PacwwpeHHoe co-
eAnHeHue
(obbeanHeHune)

SELECT *
FROM GIRLS, BOYS
WHERE GIRLS.CITY(+)
CITY;

SELECT *
FROM GIRLS, BOYS;

SELECT *
FROM GIRLS

UNION ALL

SELECT *
FROM BOYS;

= BOYS.

SELECT *
FROM GIRLS RIGHT OUTER JOIN BOYS
ON GIRLS.CITY = BOYS.CITY;

SELECT *
FROM GIRLS RIGHT OUTER JOIN BOYS
USING (CITY);

SELECT *
FROM GIRLS CROSS JOIN BOYS;

SELECT *
FROM GIRLS

UNION ALL

SELECT *
FROM BOYS;

DAR KQXAOW HECBA3AHHOM CTPOKKU M3 BTOPOW (NpaBoi) Tabauubl
A06aBASET K pe3yAbTaTaM 3anpoca CTPOKY, PACLIMPEHHYIO 3Ha-
YyeHuAMu NULL

MNpasoe BHeWHee COEAMHEHWE HA OCHOBE ABHO YKa3aHHbIX UMEH
CTOABLOB C OAMHAKOBLIMU UMEHAMU B COEAMHAEMBIX TabAnuax

ABHbIN 3aNpPOC AEKapPTOBa NPOM3BEAEHUA TabAUL, KOTOPOE NpeA-
cTaBafeT cobovi TabauLy, COCTOALLYIO M3 BCEX BO3MOXHbIX Nap
CTpOK U3 o6eunx Tabamy

TexHnueckn CoeAMHEHNEM He ABAAETCA; MHCTPYKUMM SELECT
obpabatbiBalOTCA HE3aBMCUMO, @ PE3YABTUPYIOLLIME MHOXECTBA
COEAMHAKTCA onepaTtopoMm UNION

1
BHyTpeHHMe coeAMHEHMsT MOTEHLMAABHO MOTYT IPUBOAUTD K IOoTepe MHGOPMaLIMU MPU HAAUUMM B COAMHSIEMBIX TabAMIIAX HECBA3AHHBIX CTPOK.

! BHellHMe COeAMHEeHNsI He TepsIoT UH(OPMALMIO, TOCKOABKY AOBABASIOT K pe3yABTATy 3alpoca HecBsi3aHHble CTPOKM.

a
B mpumepax craporo cuHTaxcuca ucroabszosat cunraxcuc Oracle.

4 o

3TOT 3anpoC MPUBEAEH TOABKO AAsl MAAIOCTpALIMM, TaK Kak B Tabauuiax ORDERS 1 PRODUCTS y4e6HOJ 6a3bl AaHHBIX HET CTOAGLIOB C OAMHAKOBbIMU
umeHaMu. ITpy MomneITke BEITOAHEHM ST TAKOTO MAM MOAOOHOrO €CTECTBEHHOTO COGAMHEHMs1 TabAMLI, B KOTOPBIX HET CTOAGLIOB C OAMHAKOBBIMU MIMEHa-
mu, MHOrMe CYBA BEepHYT A€KapTOBO MPOM3BEAEHME.

* STOT 3anMpOC MPUBEAEH TOABKO AAS MAAIOCTALIMM U He GYAET paboTaTh B yue6HON 6a3e AAHHBIX, TAK KaK B TabAmLe PRODUCTS HET CTOAGLIOB MFR

U PRODUCT.
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Pe3iome

B Hacrosiiieit raaBe paccMoTpeHsl 3anpocsl SQL, coeaMHsIoIIMe AaHHblE M3 ABYX
1 60Aee TabAMLI.

ViMeHa TabAuLl, U3 KOTOpBIX 6epyTcsl AaHHbIe, YKa3blBaIOTCsl B MHOTOTabANMY-
HOM 3aMpoce (coeduHeHUU) B TPEAAOXKEeHUM FROM.

Kaxxaas crpoka TabAMLIBI pe3yAbTaTOB 3allpoCca COEAMHSIET MO OAHOJN CTpOKe
M3 KaXAOi1 MCXOAHOM TabAMLIBI U SIBASIETCS1 €0UHCMEeHHOI CTPOKOM, COAepXKa-
111eit KOMOMHALIMIO AQHHBIX CTPOK.

B MHororabAmyHpIX 3ampocax uvallle BCEro MCIOABb3YIOTCS OTHOLLEHMsI
“IpeAOK-TIOTOMOK”, co3AaBaeMble IEPBUYHBIMU M BHELLIHMMM KAIOUAMU.

B ob1iem CAy4Yae COeAMHEHMST MOXKHO CO3AaBaThb ITyTEM CpaBHEHMsI J106vix rnap
CTOA6L[OB U3 ABYX COCAMHSIEMbBIX Ta6AI/1L[, UCIIOADb3Ysl YCAOBME pAaBEHCTBA UAU
A060€e Apyroe ycaoBue CpaBHEHMUsI.

COEAI/IHQHI/IG MOJXXHO IPEACTaBUTDb KaK ITPpOU3BEAE€HME ABYX Ta6AI/IL[, n3 KOTO-
poro yaaaeHa 4acCTb CTpOK.

Tabanily MOXHO COEAMHATb CaMy C CObOJ; Py TAKOM CAMOCOEAMHEHMM He-
06XOAMMO MCITOAB30BaTh IICEBAOHMMBI TaOAULIDIL.

BHelllHee coeAMHEHME SIBASIETCSI pacupenneM CTaHAQpTHOTroO (BHYTpeHHeFO)
COeAMHeHMs], AOOABASIIOILINM B Ta6AI/II.Iy pe3yAbTaTOB 3alpocCa HeCBsI3aHHbIE
CTpPOKUN OAHOM UAM 06erX MCXOAHBIX Ta6)\l/lu, npum 3STOM sIYeKM, COOTBETCT-
Byouune CTOAOLIAM Apyroﬂ Ta6Al/II_[bl, 3aIlIOAHSIIOTCSI 3HAYeHUsIMU NULL.

Cranaapt SQL obecnieunBaeT MOAHYIO MOAAEPXXKY BHYTPEHHMX M BHEILIHMX
COEAMHEHMI U TIO3BOASIET COEAMHSTb Pe3yAbTaThl COEAMHEHMII C ApYrMMu
MHOTOTabAMYHBIMYU OTepaLMsIMM, TAKMMU KaK O6beAMHEeHMsI 3alpOCoB, Nepe-
CeveHus1 1 pa3sHOCTH.



TJIABA

B e i e A A AT i e

UToroBble 3anpochl

L R T 1 s e A A S

HOTMe 3aIpochl K 6ase AaHHBIX He TPeOYIOT TOrO ypOBHs A€TaAM3aLIMM, KO-

TOpbIii obecrieunBaoT SQL-3arpockl, pacCMOTPeHHbIe B ABYX IPEABIAYLLUMX

raaBax. Harpumep, Bo Bcex nepeumcAeHHBIX HMXKe 3anpocax TpebyeTcs y3-
HaTb BCETO OAHO MAM HECKOABKO 3HaueHMI, KOTOpble MOABITOXMBAIOT MHGOPMALIMIO,
coAepXallyiocst B 6ase AaHHBIX.

o Kakosa ob111as1 cyMMa [TAQHOBBIX 06bEMOB ITPOAAX AAST BCeX CAYXKalmXx?
o Kakosbl Han60OABLINMIT M HAMMEHbILNII TAQHOBble O6bEMBI TPOAAX?

o CKOABKO CAYXalllMX NIepeBbIIIOAHMAM CBOI MAAH?

e KakoBa cpeAHs1s1 CTOMMOCTD 3aKa3a?

o KaxoBa CpeAHsisl CTOMMOCTb 3aKa3a B KaXXAOM oduce?

o CKOABKO CAYKalIMX 3aKPEIrA€HO 3a Ka’KAbIM OCIJI/ICOM?

B SQL 3anpochbl Takoro Tira MOXHO CO3AaBaTh C MIOMOLLBIO arperupyommx GyHk-
LIt U IPEAAOXKEHMIT GROUP BY M HAVING MHCTPYKUMYM SELECT, ONMCAHHBIX B AQHHOW
TAaBe.

Arperupyouine GyHKUHH

SQL no3BoAsieT NOAYYMTb UTOTOBblE AAHHbIE C MCTIOAb30BaHMeEM Habopa crmamucmu-
ueckux, AU azpezupyouwsux, pynxyuti (column functions). Taxkast pyHKUMS NTpUHMMaET
B KayecTBe apryMeHTa KakKol-AM60 CTOAGeLl AaHHBIX LIEAMKOM M BO3BpalllaeT eAMHCT-
BEeHHOe MTOroBOe 3HauyeHue AAsl croabua. Hanpumep, ¢yHkums AVG() npuHMMaeT
B KayecTBe apryMeHTa CTOAGeLl UyceA U BBIUUCASIET X CpeAHee 3HadeHMe. Hinke npu-
BeAeH 3ampoc, B KOTOPOM yHKUMsI AVG () MCIIOAB3YeTCsl AASl BBIYMCAEHUST CDEAHETO
3Ha4YeHMsl B ABYX CTOAOLIaX TabAMLIbI SALESREPS.
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Kaxoevr cpednuii naanoeviii u cpedHuii gpaxmumeckuii obvemvl npodax Y npooasyoe?

SELECT AVG (QUOTA), AVG(SALES)
FROM SALESREPS;

AVG (QUOTA) AVG (SALES)

$300,000.00 $289,353.20

Ha puc. 8.1 nsobpaxena cxema BbIIIOAHeHMs1 Taxoro 3arpoca. Ilepsas ¢yHkums
IIpMHMMAaeT B KadecTBe apTyMEHTOB BCe 3Ha4eHMsl, COAepiKallmecsl B CTOAbLle QUOTA,
V1 BBIYMCASIET MX CpeAHee 3HayeHMe; BTopasi GyHKLMs [IOACUMTBIBAET CpeaAHee 3HaYeHNe
cToAbla SALES. PesyAbTaToM 3arpoca sIBASIETCS1 OAHA CTPOKA, MPEACTABASIOLIAs UTOTY
no uHdopMaLmm, coaepxatiieiics B Tabanie SALESREPS.

Tabnvua SALESREPS
EMPL_NUM | NAME / MANAGER QUOTA SALES
105 Bill Adams 104 |$350,000.00 $367,911.00
109 Mary Jones 106 |$300,000.00 $392,725.00
102 Sue Smith 108 |$350,000.00 $474,050.00
106 Sam Clark NULL |$275,000.00 $299,912.00
104 Bob Smith 106 }$200,000.00 | $142,594.00
101 Dan Roberts 104 |$300,000.00 $305,673.00
110 Tom Snyder 101 NULL $75,985.00
108 Larry Fitch 106 |$350,000.00 | $361,865.00
103 Paul Cruz 104 [$275,000.00 | $286,775.00
107 Nancy Angelli 108 |$300,000.00 | $186,042.00
/\
v v

$300,000.00 | $289,353.20

Puc. 8.1. BbinoAnHeHUe UTOrosoro 3anpoca

B cranaapre SQL orpeaeaeH psia Takux dyHKLMIA; IOMMMO HMX, MHOTME ITPOU3BO-
antean CYDBA ao6aBasioT cobcTBeHHble dyHKLMM B cBoux peaamsaumsx SQL. Ilects
HauboAee pacnpocTpaHeHHbIX YHKLIMIA, TTOKa3aHHBIX Ha pUC. 8.2, MO3BOASIIOT TMOAY-
4aTb pa3sAMYHble BYABI UTOTOBOM MHMOpMaLMMN.

o  DyHKIMS SUM () BBIYUCASIET CYMMY BCEX 3HAUeHMIi CTOAbLA.
o  DyHKUM AVG () BBIYMCASIET CPEAHEe BCcex 3HaUeHMi CToAba.
(

L4 (I)YHKLWIH MIN HaXOAUT HaMMeHbIIee CPEAN BCEX 3Ha4YeHUm CTOA6I.[a.

)
o DyHKUMs MAX () HAXOAMUT HaMbOABILIee CpeAM Bcex 3HaueHMIt CToAbLIA.

o @yHKUMST COUNT () MOACYMTBIBAET KOAMUYECTBO 3HA4EHUI, COAEPXKALLMXCsI
B CTOAGILIE.

e @yHxuMs COUNT (*) NOACUMTHIBAET KOAMYECTBO CTPOK B TabAMLIe pe3yAbTa-
TOB 3anpoca (daxTriecky 3To aAbTepHaTHMBHas popMa pyHKLMM COUNT ()).
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SUM ( 8blpajxcenue )
I— DISTINCT uma_cmonbya —T

AVG ( 8bipadCenue ¥ »
‘— DISTINCT wumi_cmonbya J

MIN (seipadcenue) >

MAX (svipadicenue)

h 4

—————COUNT ( L l uma_cmonbya)
DISTINCT

COUNT (*)

A 4

_
-

Puc. 8.2. CuHTakcHyeckas aarpamMmma cTatucTMUecKux GyHKUUn

ApryMeHTOM CTaTUCTMUECKO! (PYHKLMM MOXeT ObITh Kak INpOCTOe MMsl CTOAGLa,
TNIOKa3aHHOe B IPEAbIAYLLIEM IPMMepe, TaK M BbIpakeHMe, KaK B CACAYIOLLIEM 3ampoce.

Kaxoe cpednun npoyenm evinoaHenus niana 6 xomnavuu?

SELECT AVG (100 * (SALES/QUOTA))
FROM SALESREPS;

AVG(100 * (SALES/QUOTA))

[pn Boinoanenuy storo 3anpoca CYBA co3aaeT BpeMeHHBII CTOAGeL, coaep Kallmit
3Ha4YeHus1 100* (SALES/QUOTA) AASl KaXAO¥ CTpOKM Tabamubl SALESREPS, a 3aTeM
BbIUMCASIET CpeAHee 3HaueH)e BpeMEeHHOTO CTOAbLa.

BbluMcAeHHE CyMMbl 3HaYeHUHA CTOAGLa

Cratuctueckas ¢pyHKLMs1 SUM () BbIYMCASIET CyMMY BCex 3HaueHmii croabua. [1pu
STOM CTOAG€Ll AOAXKEH MMETb UMCAOBOI TUIT AAHHBIX (COAEpPXaTb LIEAble UMCAA, AECs-
TUYHBIe YMCAA, YMCAA C TAABAIOLLEN TOUKOM MAM AeHeXHble BeAMuMHbl). Pesyabrar,
BO3BpalllaeMblil 3TOi yHKLMeN, MMeeT TOT >Xe TUIl AAHHBIX, YTO U CTOAGell, OAHAaKO
TOYHOCTb pe3yAbTaTa MOXeT O6bThb Bhille. Hampumep, ecam npuMeHUTb PYHKLMIO
SUM() K CTOA6LY, coAepalleMy 16-paspsiAHble LieAble 4UMCAa, OHa MOXET BEpHYTb
B KaueCTBe pe3yAbTaTa 32-pa3psIAHOE LieAOe YMCAO.

Huxe npuseaeH psiA puMepoB, B KOTOPbIX MCTIOAb3yeTCst bYHKLMsS SUM () .



206 Yacrb Il. Bbi6opka AanHbix

Kaxoevt o6uyuii naanoeviti u o6usuil gpaxmueckuii 06ve Mol npooax?

SELECT SUM(QUOTA), SUM(SALES)
FROM SALESREPS;

SUM (QUOTA) SUM (SALES)

$2,700,000.00 $2,893,532.00

Kaxoea cymma ecex 3axasos, npunamoix bunnom Adamcom?

SELECT SUM (AMOUNT)
FROM ORDERS, SALESREPS
WHERE NAME = 'Bill Adams'
AND REP = EMPL_NUM;

SUM (AMOUNT)

$39,327.00

BblyMCAeHHE CPeAHero 3HayeHuH cToAbla

Cratuctnueckas $pyHKUMs AVG () BBIUMCAsIET CpeAHee Bcex 3HaueHMii ctoabua. Kax
M B CAy4Yae ¢ pyHKUMelt SUM (), AaHHBIe, COAepIKALLMeCs B CTOAOLIE, AOAKHBI MMETh Uu-
caoBoit Tui. ITockoAbKy pyHKUMs AVG () BHadaAe CyMMUPYET BCe 3Hau€HMsl, COAEp-
Xallmecst B CTOADGLIe, a 3aTeM AeAUT CYMMYy Ha KOAMYECTBO STUX 3HaueHMii, BO3Bpalllae-
Mblif €0 pe3yAbTaT MOXET MMeTb TMII AAHHbIX, He COBITAAAIOLINMII C TUIIOM AAHHBIX
cToabua. Hanpumep, ecan npuMeHnTb GYHKLUMIO AVG () K CTOAOLY LIEABIX YMCeA, pe-
3yAbTaT 6yAeT AM60 ACATUUYHBIM YMCAOM, AMOO UMCAOM C MAABAIOLLEl TOUKOIA, B 3aBU-
cumocTy OoT ucnoabsyemoit CYBA.

Hiuxe npuBeAeHO HECKOABKO NPUMEPOB UCIIOAb30BaHMs GYHKLMM AVG ().

Botucaumv cpedwioro yeny moeapos om npoussodumens ACI.

SELECT AVG (PRICE)
FROM PRODUCTS
WHERE MFR_ID = 'ACI';

AVG (PRICE)

$804.29

Buimucaumve cpeduroro cmoumocmuv 3akasos, cdenanHvlx komnanuen Acme Mfg.
(kauenm 2103).

SELECT AVG (AMOUNT)
FROM ORDERS
WHERE CUST = 2103;

AVG (AMOUNT)

$8,895.50
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BbluucAeHHe npeAeAbHbIX 3HAYEHUH

Cratuctiueckme pyHKimy MIN () ¥ MAX () MO3BOASIIOT HaiiT¥ COOTBETCTBEHHO Hau-
MeHblllee M HanboAbllee 3HaYeHMs1 B cToAbLe. [Tpu 3TOM cTOAGELl MOXET coAepXaTb
4yCcAa, CTPOKM AMOO 3HaueHMsl AaThl/BpeMeHM. PesyAbrar, BO3BpalllaeMblii STHMM
GYHKIMAMYM, MMEET TOYHO TOT Xe THUIT AaHHbIX, UTO M CaM CTOAGeLl.

Huxe mpuBeaeH psiA MPUMEPOB, MAAIOCTPUPYIOLUMX MCTIOAb30BaHME YTIOMSIHYThIX
dyHKuMIt.

Kaxoevt Hauborviuuti u HAUMeHbUUTI NIAHO8blE 06beMbl Npodaxc?

SELECT MIN (QUOTA), MAX (QUOTA)
FROM SALESREPS;

MIN (QUOTA) MAX (QUOTA)

$200,000.00 $350,000.00

Koeda 6vin coenan camviii nepevtii U3 ecex codepxawyuxcs 6 6ase OaHHvIX 3aKa306?

SELECT MIN (ORDER_DATE)
FROM ORDERS;

MIN (ORDER_DATE)

2007-01-04

Kaxoe naubomvuiuti npoyenm 6vinoaHeHUs NAAHA Cpedu ecex CAYXAujux?

SELECT MAX (100 * (SALES/QUOTA))
FROM SALESREPS;

MAX (100 * (SALES/QUOTA))

B cayuae npuMeHeHus: dyHKUMI MIN () ¥ MAX () K YMCAOBBIM AAHHBIM YMCAA CpaB-
HMBAIOTCs1 1O apMeTUUECKUM [TPaBUAAM (CPeAM ABYX OTpMLIATeAbHbIX YMCEeA MeHbIlIe
TO, Y KOTOPOTO MOAYAb OOABLIE; HYAb MEHbIIIE AIOOOrO MOAOXMTEABHOTO YMCAA
u 60ablIe AlO6Oro orpuiiateabHoro). CpaBHeHMe AAT IMPOUCXOAUT IOCAEAOBATEABHO
(boree paHHMe 3HaUeHUsI AQT CUMTAIOTCS] MEHbIIMMM, YyeM 6oaee no3aHue). CpaBHeHNe
VIHTEpBAaAOB BPEMEHM BHIITOAHSIETCS] Ha OCHOBAHMM MX MPOAOAXKMUTEABHOCTH (60Aee KO-
POTKMe MHTEepBaAbl BpEMEHM CUMTAIOTCS] MEHBILVIMM, YeM 6oAee AAMHHBIE).

B cayyae mpumeHeHust GyHKUMI MIN () ¥ MAX () K CTPOKOBBIM AQHHBIM pe3yAbTaT
CpaBHEHMs] ABYX CTPOK 3aBUCUT OT MUCIIOAb3yeMoii Tabamibl xoaupoBku. Ha mnepco-
HaAbHBIX KOMITBIOTEpAX U MUHM-KOMIIBIOTEPAX, TA€ UCIIOAB3YeTCs TabAMLIA KOAMPOBKM
ASCII, ycTaHOBAEH NOPSIAOK COPTMPOBKH, TIPU KOTOPOM LM Pl MAYT NepeA bykBamuy,
a Bce MpoIMCcHble 6yKBbl — 1epeA cTpo4yHbiMu. Ha Maiindperiimax xomnanun IBM, rae
ucnioabsyetcst Tabanta xoanposxyu EBCDIC, crpouHble CMMBOABI pacioAOXeHbI TepeA
NponMCHbIMM, a IMdPhl CAeAYIOT 3a 6ykBaMu. Huxke npuBeaeHO cpaBHeHMe NIOCAEAO-
BaTeAbHOCTel COPTMPOBKM, NMpUHATHIX B Tabamuax xoamposku ASCII u EBCDIC, Ha
IpuMepe CTPOK, YIIOPsSIAOYEHHBIX 10 BO3pacTaHMIO.
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ASCII EBCDIC
1234ABC acme mfg.
5678ABC zeta corp.
ACME MFG. Acme Mfg.
Acme Mfg. ACME MFG.
ZETA CORP. Zeta Corp.
Zeta Corp. ZETA CORP.
acme mfg. 1234ABC
zeta corp. 5678ABC

OTAnums B OpsiAKe COPTMPOBKM ITPUBOASIT K TOMY, YTO OAMH U TOT e 3anpoc, Co-
AepXXallnil peArOXKeHne ORDER BY, B Pa3sAMYHBIX CHCTEMaX MOXET NPUBECTU K pas3-
HBIM pe3yAbTaTaM.

XpaHeHue B TabAMLIAX CMMBOAOB HaLIMOHAABHBIX aAdaBUTOB (HAIIpUMep, KUPUAAK-
I[bl) MOXXET BbI3BaTb AONIOAHMTeAbHble npobaeMbl. B HexoTopbix CYBA AAsl Kaxaoro
A3bIKA VICTIOAB3YeTCsl CBOJ aAroputM coptuposku. B apyrux CYBA Takme CHMMBOABI
COPTUPYIOTCS1 B COOTBETCTBMM C KOAOM CUMBOAA. AAs pellieHMs1 5TOl NPOOAeMBl B CTaH-
AapT SQL BKAIOYEHBl MOAAEpPXKa HaLMOHAaAbHbIX HAOOPOB CMMBOAOB, MOAB30BATEAb-
CKMX HabOpOB CMMBOAOB M aAbTepPHAaTMBHBIX [TOCA€AOBaTeAbHOCTel copTuposku. K co-
XaAAEHMIO, TIOAAEPXKA STMX BO3MOJXKHOCTEN CHMABHO OTAMYAETCsl OT IPOM3BOAMTEAS!
K rmpousBoauTearo. Ecan B BallleM NMPMAOXEHMM MCIIOAB3YIOTCS CMMBOABI HallIOHAAb-
HbIX aAdaBUTOB, HEOOXOAMMO TOSKCIIEpMMEHTHpPOBaTh C Balleli koHKpeTHOI CYDA,
YTOOBI BBISICHUTD, KaK OHa Mx obpabaTbiBaer.

MoacueT KoAHYECTBA AAHHbIX

Crarucrnyeckast ¢yHKLMsl COUNT () MOACYMTHIBAET KOAMYECTBO 3HAU€HMIt B CTOAD-
e; TMII AAHHBIX CTOAOLIa Npy STOM poAM He urpaeT. @yHKUMs COUNT () BcerAa BO3-
BpalllaeT LIeA0e YMCAO, HE3aBMCMMO OT THIIAa AAHHBIX cToA6LIa. Hyke npuseaeH psia 3a-
IIPOCOB, B KOTOPBIX UCIIOAB3YeTCs 3Ta GYHKLMS.

Ckonvko KAueHmos Yy Hawell KoMNanuu?
SELECT COUNT (CUST_NUM)
FROM CUSTOMERS;

COUNT (CUST_NUM)

Cxonvko CAYXKAUUX nepesvlnosHUNU naau?

SELECT COUNT (NAME)
FROM SALESREPS
WHERE SALES > QUOTAS$

COUNT (NAME)
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Ckoavko umeemcs 3axas3oe cmoumocmoro 6oaee $250007?

SELECT COUNT (AMOUNT)
FROM ORDERS
WHERE AMOUNT > 25000.00;

COUNT (AMOUNT)

O6pature BHMMaHMe Ha TO, YTO PYHKLMsI COUNT () C IlepeAaHHBIM MMEHeM CTOAbLIa
He YuMTbIBaeT 3HaueHus! NULL B 3TOM CTOAGLIe; 3TO AeraeT pyHKLMs1 COUNT (*), KOTO-
past IOACUMTBIBAEeT BCe CTPOKM He3aBMCMMO OT Mx 3HaueHuit. Ecau xe He paccMatpu-
BaTb 3HauUeHMs1 NULL, TO pyHKUMsI COUNT () MTHOpUpPYET 3HaueHUsl AaHHBIX B CTOADLe
Y IIPOCTO TIOACUMTHIBAET MX KOAMUYECTBO. TakmM 06pa3oM, He MMeeT 3HaueHMsl, KaKoi
MIMEHHO CcTOAGell nepeaaH ¢pyHKLMM COUNT () B KauecTBe aprymenra. Tak, mocaeaHwmit
IpyMep MOXeT ObITh Nepercal CAEAYIOLIMM 06pa3oM.

SELECT COUNT (ORDER_NUM)
FROM ORDERS
WHERE AMOUNT > 25000.00;

COUNT (ORDER_NUM)

MBICAEHHO TPYAHO IPEeACTaBUTD 3allpOC BPOAe “MOACUMTaTh, CKOABKO CTOMMOCTEI]
3aKa30B” MAM “IIOACUMTATh, CKOABKO HOMEpOB 3aKa30B”; ropa3sA0 Mpollie NPeACTaBUTD
3anpoc “IOACUMTaTh, CKOABKO 3aKa3oB”. [TosTomy B SQL 6blra BBeAeHa criellMaAbHast
cTaTtucTiyeckas dyHKUMs COUNT (*), KOTOpas NIOACUMTBIBAET CTPOKM, a He 3Ha4YeHus!
AQHHBIX. BOT MpeAbIAy1IMIi 3aITpoC, MepernycaHHblii C MICIIOAb30BaHMEM 5TOM QYHKLIMM.

SELECT COUNT (*)
FROM ORDERS
WHERE AMOUNT > 25000.00;

EcAn npuMeHsTh COUNT (*) B KauecTBe (pYHKLIMM IMOACYETA CTPOK, TO 3alpocC CTa-
HOBUTCs1 60Aee yAOOGouMTaeMbIM. Ha npakTiike AAsl TOACUETa CTPOK BCETAA MICTIOAB3YeT-
cs1 dyHKLMs1 COUNT (*), a He COUNT ().

CraTuCcTHYECKHE PYHKLMHM B CIMCKE BO3BPaLLAEMbIX CTOAOLOB

HasHaueHne npocToro 3amnpoca, B KOTOPOM y4YacTBYIOT cTaTUCTUUecKue GyHKLIMMH,
HIOHSITb AOCTaTOYHO Aerko. OAHAKO eCAM B CIIMCOK BO3BpalllaeMblX CTOAOLIOB BXOAUT He-
CKOABKO Takmx YHKLMIA MAM apryMeHTOM (YHKLMM SIBASIETCS] CAOXKHOEe BblpaXkeHue,
TIOHSTh 3alPOC CTAHOBUTCSI 3HAUUTEABHO CAOXHee. Huke mpuBeAeHbl 11ary BbITOAHe-
Hust SQL-3anpocos, B o4epeAHOIT pa3 pacllUMpeHHble C y4eTOM MPUMMEHEeHNs CTaTUCTH-
yecknx ¢pyHxumii. Kak u paHee, 35T npaBuaa sIBASIOTCS TOYHBIM ONPEAEAEHMEM TOIO,
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4TO O3Ha4YaeT 3ampoc, a He omucaHneM toro, kak CYBA Ha caMoM Aeae roayuaer pe-
3yABTaTHI 3aIpoca.

Arst reHepaumny pe3yAbTaToB 3arpoca SELECT CA€AyeT BBIIIOAHUTD CAEAYIOLIME 1Iaru.

1.

Ecan 3anpoc npeacrabasieT co6oit obbeanHeHne (UNION) MHCTPYKLUMIA SELECT,
AASI KaXAOl M3 HUX BBIIIOAHNUTD LIAry 2-5 AAsI TeHepaLMy OTAEABHBIX Pe3yAbTa-
TOB 3aIIPOCOB.

CdopmuposaTb NponsBeAeHre TabANLI, yKa3aHHbIX B IPeAAOXKeHun FROM. Ecan
TaM yKa3aHa TOAbKO OAHa TabAMlla, TO IPOM3BeAeHMeM Oy AeT OHa caMa.

[Tpn HaAmuMyM npearoxeHuss WHERE NpPMMEHUTb yKasaHHOE B HEM YCAOBME
K KaXXAOJ1 CTpOKe TabAMLIbI IPOU3BEAEHMUST, OCTABASISI TOABKO T€ CTPOKM, AASI KO-
TOPBIX YCAOBME MCTUMHHO, ¥ OTOpAChIBasi CTPOKM, AASl KOTOPBIX YCAOBME AOXHO
VIAM PaBHO NULL.

. A}UI KaXAOI U3 OCTaBIUIMXCS CTPOK BbIYMCAUTDL 3HAY€HME KaXXAOro 3AeMeHTa

B CITVICKe BO3BpalllaeMbIX CTOAGLIOB M TeM CaMbIM CO3AaTh OAHY CTPOKY TabAMLIbI
pe3yAabTarToB 3anpoca. I1pu A1060ii cchiAKe Ha CTOAGELI MICTIOAB3Y€eTCsl 3HaYeHe
cToAbLIa B TeKyllell cTpoke. B kadyecTBe apryMeHTa CTaTUCTMYECKOI PYHKLMM
MICTIOAB3Y€TCs BeChb HabOp CTPOK.

Ecan YKa3aH IIpeAnKaT DISTINCT, YAQAUTb M3 TabAUILIBI Ppe3yAbTaTOB 3aIipoca
BCe MOBTOPSIIOLLINMECsI CTPOKMU.

Ecan 3anpoc siBAsieTcsl ob6beAHeHMeM MHCTPYKLUMit SELECT, O6beAMHUTD pe-
3YAbTaThl BHITOAHEHUs] OTAEAbHbIX MHCTPYKLIMIA B OAHY TabAMIly pe3yAbTaTOB
3anpoca. YAAAUTb U3 Hee MOBTOPSIIOLIMECs] CTPOKM, €CAM TOABKO B 3amlpoce He
yKasaH npeAukat UNION ALL.

Ecan uMmeertcs NpeAAOXeHne ORDER BY, OTCOpPTHUPOBATb pe€3yAbTaThl 3allpoOCa,
KaK yKa3aHO B HEM.

CTpoxy, reHepupyeMble 3TOJ ITPOLIEAYPOJ, COCTABASIIOT pe3yAbTaThl 3aIIpoca.

OAMH M3 Ay4YIINX CIIOCOOOB MOHSITH, KaK BHIIOAHSIOTCS] UTOTOBBIE 3aIIPOCHI CO CTaTH-
cTMieckuMy GyHKLMIMM, — TPEACTaBUThb 3allpoc pa3butbiM Ha ABa stana. CHavara
NoAyMaiTe, Kak paboTaa 6bl 3ampoc 6e3 CTaTMCTUUECKMX (PYHKLMIA, BO3Bpallas He-
CKOABKO CTPOK A€TAABHOTO pe3yAbTaTa 3ampoca. 3aTeM npeacrtasbTe, kKak CYBA npu-
MeHseT CTaTUCTIUecKMe PYHKLMM K A€TaAbHBIM pe3yAbTaTaM 3arpoca, BO3Bpallasl OA-
HY UTOTOBYIO CTpOKY. Harpumep, paccMOTp1M CAEAYIOLLINIT CAOXHBIN 3aIpoc.

Hatimu cpeamoro CMoumMocmo 3aKas3os, 05!44]/10 CMOUMOCMb 3aKA308, cpei?mo;o cmoumMocmo
3akas3oe 6 npoyeHmax om JauUMuma erauma KJUeHmos8, a makxe cpearuo;o cmoumMocmoe 3a-
Ka3o8 8 npoyeHmax om nJaaHoevlx 06ve M08 npoaax( CAYXKAux.

SELECT AVG (AMOUNT), SUM(AMOUNT),

(100 * AVG(AMOUNT/CREDIT_LIMIT)),
(100 * AVG(AMOUNT/QUOTA))

FROM ORDERS, CUSTOMERS, SALESREPS
WHERE CUST = CUST_NUM
AND REP = EMPL_NUM;
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AVG (AMOUNT) SUM (AMOUNT) (100*AVG (AMOUNT/CREDIT_LIMIT))

$8,256.37 $247,691.00 24 .44

(100*AVG (AMOUNT/QUOTA) )

Pa3sMep CTpPOKM OKa3aACsl CAMIIKOM GOABIIMM M3-3a OUeHb AAMHHBIX 3arOAOBKOB
croa6110B. Ecan Bbl ucrnioabsyete SQL-KAMEHT, BBIBOA KOTOpOro orpanmyeH 80 mam Me-
Hee CMMBOAAMM, TO KaXAasl CTPOKa OKaXkeTcsl pa3buTa Ha HECKOABKO, M pe3yAbTar 6y-
A€eT He CTOAb YAODOUMTaeMbIM, KaK Moka3aHo 3Aech. [1o3Xe Bbl y3HaeTe, KaK MCIIOAB30-
BaTb [ICEBAOHNMMBI CTPOK AASl YCTpaHEeHMs1 AAMHHBIX 3aTOAOBKOB, reHepupyeMbix CYBA
NpY HAAMYMM CTaTUCTUUECKMX PYHKLNIA.

Bes cratuctiyeckux pyHKLMIA 3a1IpOC BHIASIAEA 6Bl CAEAYIOLIMM 06pa3oM.

SELECT AMOUNT, AMOUNT, AMOUNT/CREDIT_LIMIT, AMOUNT/QUOTA
FROM ORDERS, CUSTOMERS, SALESREPS

WHERE CUST = CUST_NUM
AND REP = EMPL_NUM;

STOT 3anpoc Bo3Bpalllaa 66l OAHY CTPOKY pe3yAbTaTOB 3allpoca AAsl KaXAOTO 3aKasa.
Cratucrnyeckue GyHKLUMM MCIOAB3YIOT CTOAOGLIBI TAOAMLIBI PE3YABTATOB 3alpoca AAsI
HOAYY€eHMsI OAHOCTPOYHOI TabAMIIBI C UTOTOBBIMU pe3yAbTaTaMM.

B mHcrpykumn SQL cratmcTmdeckas yHKIMSI MOXET MCIOAB30BaThCsl BE3AE, TAE
MOXHO yKa3aTb MMsl cToabua. Harpumep, oHa MOXeT BXOAUTb B BbIpaXkeHHUe, B KOTO-
POM CYMMMPYIOTCSI MAM BBIYMTAIOTCS 3HAU€HMsI ABYX cTaTtncTnieckux ¢pyHkumi. OaHa-
KO B HEKOTOpPBIX peaansaumsix SQL, B 4aCTHOCTHM, OCHOBaHHBIX Ha ctaHAapTe SQL1, ap-
TyMEHT CTaTUCTUUECKOi (PYHKLIMI He MOXKET COAepPXKaTb APYTYIO TaKyIo GyHKLMIO, I1O-
CKOABKY TIOAyYaeMoOe B TAKOM CAy4ae BblpaXKeHue He MMeeT cMbicaa. VHoraa sto mpa-
BUAO (POPMYAMPYIOT TakMM o6pa3soM: “crarucTudeckue (pyHKLMM He AOAXHBI OBITh
BAOXEHHbIMI” .

Kpome Toro, B crcke Bo3BpalllaeMbIX CTOAOLIOB HEAB3s1 OAHOBPEMEHHO MCIIOAB30-
BaTh CTaTUCTHYEeCKMe (PYHKLIMM U OObIUHbIe MMEHa CTOAOLIOB (3a MCKAIOUEHMEM 3arlpo-
COB C TPYINIIMPOBKONM U MOA3AMPOCOB), TOCKOABKY B 3TOM TaK>Xe HeT cMbicaa. Hampu-
Mep, pacCMOTPMM 3aMpoc.

SELECT NAME, SUM(SALES)
FROM SALESREPS;

[Nepsblit sAeMeHT crmcka BosBpalaeMbix cToAbHoB npocut CYBA co3aaTe Tabamiy,
KOTOpasi 6yAeT COCTOATb U3 AECATH CTPOK M COAep>KaTb OObIYHbIE pe3yAbTAThl 3aMpo-
ca — [0 OAHOM CTPOKe AASI KaXKAOTO CAy>Kallero. Bropoit saeMeHT cricka Bo3Bpalliae-
MbIx cToA6LI0B pocuT CYBA NOAyuMTb OAHO pe3yAbTMpYIOlllee 3HayeHMe, ITPeACTaB-
Astioliiee cobo¥t CyMMy 3Ha4eHuit cToAbLa SALES. T SAeMeHTbl MHCTPYKLMM SELECT
NpOTHMBOpeYaT APYr ApPYry, UTO NMpMBOAMT K owmmbke. [To 3Toit mpuumHe Anbo Bce
CCBIAKM Ha CTOAOLIb B CIIMCKE BO3BpaLllaeMbIX CTOAGLIOB AOAXKHBI SIBASITBCSI apTyMeHTa-
MM CTATUCTMYECKMX (PYHKLMI (M1 TOraAa 3arpoc BO3BpalllaeT UTOrOBble pe3YAbTATBHI), AU-
60 B criMcke BO3BpalllaeMbIX CTOAOILIOB He AOAXHO ObITb HUM OAHOWM CTaTMCTUYECKOM
dyHKLMYM (M TOrAQ 3arpoc BO3BpalllaeT OObIUHbIE PE3YABTaThI), 3@ UICKAIOYEHMEM HEKO-
TOPBIX CAy4aeB, ONIMCAHHBIX HIKe B AAaHHOJ rAase.
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CraTtucrtuueckue GyHKuuu U 3HaueHua NULL

(Dym(umt SUM (), AVG (), MIN (), MAX () u COUNT () B KayecTBe apryMeHTa IpUHU-
MaloT CTOAbeLl 3HaYeHMi ¥ BO3BpALLAIOT B KayeCTBe pe3yAbTaTa OAHO 3Ha4yeHue. A 4To
IIPOMCXOAUT, KOrAQ B CTOAOLIe BCTpeYaeTCsl OAHO MAM HECKOABKO 3HaueHuil NULL?
B cranaapte ANSI/ISO ckasaHo, uTO 3HayeHMs1 NULL CTaTUCTMYECKMMM (PYHKLIMIMU
ueHopupyomcs.

CaeaymoLumii 3arpoc noxKasblBaeT, YTO cTaTucTiudeckas GyHKLIMs COUNT () MTHOpU-
pyer Bce 3Ha4eHMs1 NULL, COAepXKalluecs: B CToAbLe.

SELECT COUNT (*), COUNT (SALES), COUNT (QUOTA)
FROM SALESREPS;

COUNT (*) COUNT (SALES) COUNT (QUOTA)

B Tabaniie SALESREPS COAEPXMUTCS1 A€CATb CTPOK, MOITOMY GyHKUMsT COUNT (*)
BosBpataer 4nucAo 10. B croabLie SALES COAEPXUTCST AeCATb 3HaYeHuii, IpUYeM HU OA-
HO U3 HUX He paBHO NULL, o3ToMy dyHKUMs COUNT (SALES) TaxxKe BO3BpalllaeT 4uC-
A0 10. A BOT B cTOAGLIE QUOTA COAEPXXUTCSI OAHO 3HaueHMe NULL — AAsI CAY>Kalllero,
IIPUHATOTO COBCeM HeAaBHO. MyHKLMs COUNT (QUOTA) MUTHOpPMpPYeET STO 3HaudeHue
¥ BO3BpalllaeT uncA0 9. VIMeHHO 13-3a Takux pacxoXXAeHuii BMecTo ¢yHKImu COUNT ()
AASl TIOACUETa CTPOK TOYTM BCETAA MCIOAb3yeTcss ¢pyHKLMs COUNT (*). MckaroueHne
COCTaBASIIOT CAy4dal, KOTAa HEO6XOAMMO He YUUThIBaTh CTPOKHM, COAepIKalline 3HaueHust
NULL B OITpeA€A€HHOM CTOAOLe.

Vrnopuposanne 3HaueHuii NULL He OKasblBaeT BAMSHMs Ha pe3yAbTaThbl, BO3Bpa-
LIJaeMble CTaTUCTUYECKUMI PYHKLIMAMMU MIN () 1 MAX (). OAHaKO OHO MOXXeT IpUBECTU
K pobAaeMaM NpyU UCNOAb30BaHMM GYHKLMI SUM () M AVG (), UTO UAAIOCTPUPYET CAe-
AYIOLLNI 3a1pocC.

SELECT SUM(SALES), SUM(QUOTA),
(SUM(SALES) - SUM(QUOTA)),

SUM (SALES-QUOTA)
FROM SALESREPS

SUM (SALES) SUM (QUOTA) (SUM(SALES) - SUM(QUOTA))

$2,893,532.00 $2,700,000.00 $193,532.00

SUM (SALES-QUOTA)

$117,547.00

MoxHo OXXMAQTb, YTO Bblpa’>keHMs1
(SUM(SALES) - SUM(QUOTA))
n

SUM (SALES-QUOTA)
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BEPHYT OAMHAKOBble pe3yAbTaTbl, OAHAKO NpyuMep MOKa3blBaeT, YTO TaK He MpOMUCXO-
AMT. VI CHOBa MPUYMHOIA SIBASIETCSI CTPOKa CO 3Ha4YeHueM NULL B CTOAGLe QUOTA. Bol-
paxeHue

SUM (SALES)

BbIYMCASIET CYMMY ITPOAAX AAsI BCEX AE€CATHU CAYXKallMX, a BblpakeHue

SUM (QUOTA)

BbIYMCASIET CYMMY TOAbKO A€BSITU 3HauYeHUM U He Yy4uTbIBA€T 3HAa4Y€HNE NULL. Bblpax(e}me

SUM(SALES) - SUM(QUOTA)

BbIYMCASIET pasHMLY MEXAY HUMM. B To Xxe BpeMsl BblpaXkeHue

SUM (SALES-QUOTA)

IIPMHMMAET B KaueCcTBe apTyMeHTOB TOABKO A€BSTb 3HaU€HMit, KOTOpble He paBHbl NULL.
B cTpoxe, rae 3HaueHne NAaHOBOTO 06beMa MPOAaX paBHO NULL, onlepaLysi BbluMTaHUs1
BO3BpalllaeT 3HayeHne NULL, KOTopoe ¢yHKLMs SUM () urHopupyert. Takum obpasom,
13 pe3yAbTaTOB STOTO BblpaXKeHMs! UCKAIOYAIOTCs paKTUYeCKMe MPOAAXKM CAyKalllero,
AASI KOTOPOTO ellle He YCTAaHOBA€H ITAAH, XOTs1 OHM BOLIAM B Pe€3yAbTaThl ITPEABIAYILIETO
BblpaXXeHMsl.

Kaxoit xe oTseT siBAsieTcs1 “npaBuAbHBIM”? Ob6a! [lepBoe Bblpa’keHMe BBIYMCASIET
VMIMEHHO TO, YTO M O3HayYaeT, T.e. “cCyMMa 1Mo SALES MMHYC CyMMa 1o QUOTA”. VI BTopoe
BblpakeHMe TaKXe BHIUMCASIET MMEHHO TO, 4YTO OHO O3HayaeT, T.e. “CyMMa
(SALES - QUOTA)”. OAHaKoO Npy HaAMuYMM 3Ha4yeHMi i NULL pe3yAbTaThl BblpakeHui
OTAMYAIOTCSL.

B cranaapte ANSI/ISO orpeaeaeHbl caeAyrolle TOUHble TPaBMAa 06paboOTKy 3Ha-
YeHWii NULL B CTATUCTUYECKNX PYHKLIMSIX.

o Ecam xaxmue-Anb60 13 3HaUEHMI, COAEPKALLUMXCS B CTOAGLE, paBHbI NULL, Npyu
BbIUMCAEHUM pe3yAbTaTa PYHKIIMM OHU UTHOPUPYIOTCS.

e Ecan Bce 3HaueHMs1 B CTOAGLe paBHbl NULL, TO ¢yHKUMM SUM(), AVG(),
MIN () 1 MAX () BO3BpallalOT 3HaueHMe NULL; pyHKUMs COUNT () BO3Bpallla-
€T HY Ab.

e Ecan B croablie HeT 3HaueHMi1 (T.e. cToAabell mycToit), To dyHKUMM SUM (),
AVG(), MIN() u MAX() BO3BpallalOT 3HaueHMe NULL; ¢pyHKuMs COUNT ()
BO3BpalllaeT HY Ab.

e @yHxuMs COUNT (*) MOACYMTHIBAET KOAMYECTBO CTPOK M He 3aBUCUT OT Ha-
AMYMS UAM OTCYTCTBUS B CTOAGLIe 3HaueHmit NULL. Ecan cTpok B Tabauiie Her,
5Ta pyHKLMS BO3BpAILAET HYAb.

XOTs1 CTaHAAPT NMPpeAeAbHO TOYEeH B AAHHOM BOIIpoce, koMMepyeckye SQL-MpOAYKTb
MOTYT BbIAQBATb PE€3yAbTAThl, OTAMYAIOLIMECS OT CTAHAAPTa, OCOGEHHO €CAM BCe 3Haye-
HMsI, COAepIKalliecst B CTOAGLe, paBHbl NULL uAM Tabauua mnycra. [Ipexae yeMm noaa-
raTbCsl Ha IpaBMAa, OIIpeAeAeHHble B CTaHAAPTe, CAeAyeT npoTecTuposath cBoio CYBA.
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Yaanenue nosropsowmxca cTpox (DISTINCT)

U3 raasel 6, “IlpocTble 3ampochbl”, Bbl AOAXHBI [MOMHMUTH, YTO KAIOYEBOE CAOBO
DISTINCT yKa3blBaeTCsA B Ha4yaAe CIIMCKA BO3BpalllaeMbIX CTOAGLIOB M CAYKUT AAsI YAa-
A€HMsI TTOBTOPSIOLLIMXCA CTPOK M3 TabAULIbI pe3yAbTaToB 3anpoca. C IOMOLIBIO 5TOro
MpeAMKaTa MOXHO TakKXe yKas3aTb, UTO IMepeA NMpUMMEHEeHMeM CTaTUCTU4eCKON ¢yHK-
LIMM K CTOAGLLY U3 HErO CAEAYeT YAAAUTb BCe MOBTOPSIOLLMECS 3HaYeHUsL. AAsI 5TOro He-
06XOAMMO BKAIOYMTD MTpeAMKaT DISTINCT repeA apryMeHTOM CTaTMCTUYECKOi ¢yHK-
LMK Cpa3sy Xe MOCAe OTKpPbIBaIOLIel KPYTAOi CKOOKM.

Huxe npuBeaeHbl ABa 3a11poca, KOTOpble MAAIOCTPUPYIOT yAaAeHMe MOBTOPSIOLINX-
Cs1 3HaYeHUI NepeA NpUMeHeHUeM CTaTUCTUIeCKMX PYyHKLMIMA.

Cronvko pasnuqHulx JoJKHOCTell Cyujecmeyenm 6 Hauieil KoMnauuu?

SELECT COUNT (DISTINCT TITLE)
FROM SALESREPS;

COUNT (DISTINCT TITLE)

B ckonvkux ogucax ecmv cayxaujue, npesvicusuiie naaxosvle 06veMbl npodax?

SELECT COUNT (DISTINCT REP_OFFICE)
FROM SALESREPS
WHERE SALES > QUOTA;

COUNT (DISTINCT REP_OFFICE)

KxroueBoe cA0Bo DISTINCT B OAHOM 3allpoOCe MOXXHO YIIOTPeOUTb TOABKO OAMH pas3.
EcAu oHO npuMeHsieTCs1 BMeCTe C apr'yMeHTOM OAHOM U3 CTaTUCTUYeCKUX GYHKLIMI, ero
HeAb3s1 UCIIOAb30BaTbh HU C KaKMM APyruM apryMeHToM. EcAn oHO yka3saHo mepea cru-
CKOM BO3BpalllaeMbIX CTOAGLIOB, €T0 HeAb3sl YIOTPeOAATh HM B OAHOM CTaTUCTUYECKOM
¢yHkumn. EAMHCTBEHHBIM MCKAIOYEHMEM M3 TOrO NpaBMAA SBASETCS CAydalf, KOTAa
DISTINCT MCIIOAb3yeTCs BTOpO#i pa3 BHyTpM noasamnpoca. O noasanpocax pacckasbiBa-
eTcs B raase 9, “Iloazanpochl 1 BeIpaXkeHus ¢ 3anpocaMmu”.

3anpocbi ¢ rpynnupoBkor (GROUP BY)

Pe3yAbTaThl MTOTOBbIX 3alIPOCOB, O KOTOPBIX A0 CUX IIOp IlIAA pedb B HACTOSLLE
rAaBe, HallOMMHAIOT UTOTOBYIO MHQOPMaLMIO, HAXOASLILYIOCS OOBIYHO B KOHLIE OTYeTa.
Ty 3anpockl “cXUMaOT” MOAPOOGHbIE AAHHBIE, COAE€PIKalLMeCs B OTYETE, B OAHY CTPOKY
UTOTOBBIX pe3yAbTaTOB. HO, KaK M3BeCTHO, B OT4YeTaX MHOTAA UCIIOAB3YIOTCS U NpoMe-
XyTouHble utorn. TouHo Tak Xe 6bIBaeT HEOOXOAMMO TOAYYaTb U IPOMEXYTOYHbIE
UTOTM pe3yAbTaTOB 3ampoca. Ty BO3MOXHOCTb IPEAOCTABASET IpeAAOXeHue
GROUP BY MHCTPYKLMM SELECT.

Hasnayenne npearoxenus GROUP BY mpolle Bcero NoHATh Ha npumepe. PaccMot-
PMM ABa 3anpoca.



Kaxoea cpednss cmoumocmv 3axasa?

SELECT AVG (AMOUNT)
FROM ORDERS;

AVG (AMOUNT)

$8,256.37
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Kaxoea cpednas cmoumocmv 3axasa 018 Kax00eo cryxauiezo?

SELECT REP, AVG (AMOUNT)
FROM ORDERS
GROUP BY REP;

REP
101
102
103
105
106
107
108
109
110

AVG (AMOUNT)

$8,876.
$5,694.
$1,350.
$7,865.
$16,479.
$11,477.
$8,376.
$3,552.
$11,566.

[lepBblit 3anpoc npeAcTaBAsieT cO60¥i MPOCTOV MTOrOBbI 3aIIpOC, AaHAAOTMYHBIN pac-
CMOTPEHHbIM paHee IpuMepaM. BTopoii 3anpoc BO3BpalllaeT HECKOABKO MTOTOBBIX
CTPOK — I10 OAHOJ1 CTpOKe AAsl KaXAoit rpynmnbl. Ha puc. 8.3 nzobpaxeHa cxeMa BbIITIOA-
HeHMs1 BToporo 3anpoca. KoHLienTyaAbHO 3alpOC BHITOAHSIETCSI CACAYIOLLMM 06pa3oM.

Ta6nvuua ORDERS

GROUP

CrpynnuposaHHas Tabnuua

ORDER NUM | « ¢ | REP | « ¢ | AMOUNT
112961 106 $31,500.00
112989 106 $1,458.00
112975 103 $2,100.00
113057 103 $600.00

L]

-

-
113051 108 $1,420.00
113045 108 $45,000.00
113013 108 $652.00
113024 108 $7,100.00
113007 108 $2,925.00
112992 108 $760.00
113049 108 $776.00

Pwuc. 8.3. BbinonHeHuWe 3anpoca ¢ rpynnMpoBKOM

PeaynbTathl 3anpoca

REP

AVG (AMOUNT)

P06
»103

08

$16,479.00
$1,350.00

$8,376.14
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1. 3aka3ssl AEASITCs1 Ha I'pYIIIbI, 110 OAHOM rpyInrme AAsl KaXXKAOro CAyaliero. B ka-
XAO0M rpyire BCe 3aKa3bl MMEIOT OAHO M TO XXeé 3Ha4eHue B CTOAOLIE REP.

2. AAH KaXAom Tpy1Iibl BBIYMCASIETCsI CpeAHee 3HaYeHnne CTOA6IIa AMOUNT ITO BCeM
CTpOKaM, BXOASILIVM B I'PYIIly, U FréHepUpyeTCs: OAHa UTOroBasl CTpOKa pe3yAb-
TaTOB. dTa CTpOKa COAEp>XXMUT 3Ha4YeHue CTOAGOLIA REP AAsl rpymnibl 1 CpeAHIOIO

CTOMMOCTD 3aKa3a AAsI AAHHOM rpynribl.

3ampoc, BKAIOYAOLIMI B cebsl MpeAroKeHMe GROUP BY, Ha3blBaeTCs 3anpocoM C
2pYnnupoeKotl, TIOCKOAbKY OH OOBEAMHSET CTPOKM MCXOAHBIX TabAMII B TPYIIbI M AAS
KaXAO/ TpYINIbl CTPOK FeHepUpYeT OAHY CTPOKY TabAMIIbI pe3yAbTaTOB 3arpoca.
CToA61LBI, yKa3aHHBIE B IPEAAOKEHUM GROUP BY, Ha3bIBAIOTCSI CMONGYAMYU 2Py nnupos-
KU, TIOCKOABKY MMEHHO OHM OIPEAEASIOT, 10 KaKOMy IpM3HaKy CTPOKM AEASITCS Ha
rpynmnsl. Huxe npuseaeH psiA AOIIOAHUTEABHBIX TPUMEPOB 3a1IPOCOB C MPYNITMPOBKOA.

Kaxoe duanason naawoevix obvemos npodax 01 kaxdozo oguca?

SELECT REP_OFFICE, MIN(QUOTA), MAX(QUOTA)

FROM SALESREPS
GROUP BY REP_OFFICE;

REP_OFFICE MIN (QUOTA)
NULL NULL

11 $275,000.00

12 $200,000.00

13 $350,000.00

21 $350,000.00

22 $300,000.00

MAX (QUOTA)

NULL

$300,000.
$300,000.
$350,000.
$350,000.
$300,000.

00
00
00
00
00

Cronwko cayxawux pabomaem 6 kaxdom oguce?

SELECT REP_OFFICE, COUNT (*)

FROM SALESREPS
GROUP BY REP_OFFICE;

REP_OFFICE COUNT (*)

Cxovko KaueHmoe obcayxueaem Kaxovlil Cayxauyun?

SELECT COUNT (DISTINCT CUST_NUM),

CUST_REP
FROM CUSTOMERS
GROUP BY CUST_REP;

COUNT (DISTINCT CUST_NUM)

CUSTOMERS FOR
customers for
customers for
customers for

SALESREP
salesrep
salesrep
salesrep

'customers for salesrep',

CUST_REP
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1 customers for salesrep 104
2 customers for salesrep 105
2 customers for salesrep 106

Mexay cratuctinueckumy dyHkumsiMu SQL 1 mpearoxeHMeM GROUP BY CyILIECTBYeT
BHYTpeHHs1s1 cBsi3b. CraTucTuyeckass pyHKLMs1 6epeT cToAbell 3HaUeHMiT M BO3BpalllaeT
OAHO 3HaueHue. [TpearoxeHne GROUP BY yKa3blBaeT, UTO CAEAYET Pa3A€AMTb pe3yAbTa-
ThI 3allpOCa Ha IPYNIIbl, IPMMEHUTb CTATMCTUUECKYIO (PYHKLMIO 10 OTAEABHOCTM K KaX-
AOJi TPYIIIe ¥ TIOAYUYMUTb AASI K&XKAON IPYTIIIBL OAHY CTPOKY pe3yAbTaToB. Hirke nokasa-
Hbl LLIary BeINTOAHeHMs1 SQL-3arpoca, pacilpeHHble C yueTOM ollepaLuy FPYIIMPOBKIL.

1.

Ecam 3ampoc npeacraBasieT co6oit ob6bearHeHne (UNION) MHCTPYKLUMI SELECT,
AASI KQXKAOJ M3 HUX BBITOAHMTD 11aru 2—7 AAsl reHepaLy OTA€AbHBIX pe3yAbTa-
TOB 3aIlIPOCOB.

. Cdopmuposarb npousBeaeHne TabANL, YKa3aHHbIX B IpeAroXeHny FROM. Ecan

TaM yKa3aHa TOAbKO OAHa Ta6Al/II_Ia, TO MPpON3BEACHUEM 6YA€!T OHa CaMa.

[Tpy HaAuuMM npearoxxeHnst WHERE MPUMMEHUTb yKa3aHHOe B HEM YCAOBME K
KaXAOl CTpoKe TabAMLIbI TPOM3BEAEHMs], OCTABASISI TOABKO Te CTPOKM, AAsl KO-
TOPBIX YCAOBME MCTMHHO, ¥ OTOpachiBasl CTPOKM, AAsI KOTOPBIX YCAOBUE AOXHO
VIAU paBHO NULL.

. Ecan uMeetcst NpeAAOXeHne GROUP BY, pa3AeAnTb CTpOKH, OCTaBLIMECs B Tab-

AHMLle TTPpOM3BEAEHMS, Ha TPYIIIbl TaKUM o6pa30M, 4TOb6bl B KaXKAOM rpynre
CTPOKU UMEAU OAMHAKOBbI€ 3HaUY€HMsI BO BCeX CcTOABLIAX rpynmnmpoBKU.

Ecan mmeetcs npearoxenHne HAVING, MpMMEHUTb yKazaHHOe B HEM YCAOBME K
KaXXAOii CTpOKe IPYTIIbl, OCTaBAsIsl TOABKO Te IPYIIIbl, AASl KOTOPbIX YCAOBUE MC-
TUHHO, 11 OT6pachbiBasi IPYIIbl, AAS KOTOPBIX YCAOBME AOXHO MAM PaBHO NULL.

. AAsI KaXAOJ U3 OCTABILIMXCSI CTPOK (MAM AASI KQXKAOJN IPYNIbl CTPOK) BBIYMCAUTD

3HaueHMe KaXKAOrO S9AEMEHTa B CIICKe BO3BpalllaeMbIX CTOAGLIOB 11 CO3AATh OAHY
CTPOKY TabAMLIBI pe3yAbTaTOB 3aripoca. [Tpy npocToii ccblake Ha cToAbell 6epeTcst
3HauyeHMe CTOAGLIa B TeKYIleli CTPOKe (MAM IpYIIIe CTPOK); MpU UCIIOAB3OBaHMM
CTaTMCTIYECKON (PYHKLIMM B KaUeCTBe ee apr'yMeHTa [Py HAaAMYMM NTPEAAOKEHMST
GROUP BY MCIIOAB3YIOTCSI 3HAUEHMs1 CTOAGLIA U3 BCEX CTPOK, BXOASLIMX B IPYIIIY;
B IPOTUBHOM CAY4ae UCIIOAb3YeTCsl Bce MHOXECTBO CTPOK.

Ecan YKa3aH nmpeAukKarT DISTINCT, YAQAUTDb U3 TabAMLIBI Pe3yAbTaTOB 3alpoca
BCe MOBTOPsIIOLLINECSI CTPOKU.

Ecan 3aIIpocC SIBASIETCs1 obbeAHeHneM VIHCprKL[MVI SELECT, 06 beAVHUTD pe-
3YAbTaTbl BbIIIOAHEHUsI OTAEAbHBIX MHCTPYKLle;I B OAHY Ta6)\l/ﬂ_[y pe3yAbTaToB
3amnpoca. YAaAUTb U3 Hee TMOBTOPsIIOLLIMECsT CTPOKY, €CAU TOABKO B 3aIlpoce He
YKa3saH ImpeAuKar UNION ALL.

EcAan uMeetcst npeAAoXeHne ORDER BY, OTCOpTUpPOBATb pe3yAbTaThl 3ampoca,
KaK yKa3aHO B HEM.

CTpoky, reHepupyeMble 3TOJ IPOLIEAYPOIA, COCTABASIIOT pe3yAbTaThl 3aIpoca.
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HeckoAbKO CTOAGLOB rpynnMpPOBKH
SQL nospoasieT rpynmupoBaTb pe3yAbTaThl 3allpoca Ha OCHOBe ABYX MAM 60Aee

CTOAGLIOB. npeAHOAO)KI/IM, Hanmpumep, 4TO BaM Tpe6yeTC;1 CrpynnmpoBaTb 3aKasbl IO
CAYXKalIMM M KAUEHTaM. 9Ty 3aAa4yy BbIITOAHSIET HpMBEAeHHbIﬁ HMXe 3amnpoc.

Hodcuumamv o6uyyro cymmy 3akaszos no kaxoomy kaueHmy Os KAX0020 CAYxKaujezo.

SELECT REP, CUST, SUM(AMOUNT)
FROM ORDERS
GROUP BY REP, CUST;

REP CUsT SUM (AMOUNT)
101 2102 $3,978.00
101 2108 $150.00
101 2113 $22,500.00
102 2106 $4,026.00
102 2114 $15,000.00
102 2120 $3,750.00
103 2111 $2,700.00
105 2103 $35,582.00
105 2111 $3,745.00

Aaxe npy rpynnmuposke M0 HECKOABKMM CTOA6LIaM cTapble Bepcun SQL obecrieun-
BAlOT TOABKO OAMH ypOBeHb rpynnupoBxu. [IpuBeAeHHbIi 3apoC reHepUpyeT OAHY
UTOTOBYIO CTPOKY AAsl KaXAOil mapbl “cAayKawwmii/xameHT”. UTo6bl MOAYUMTb He-
CKOABKO ypOBHeli IIPOMEXYTOUHBIX UTOTOB B 60Aee coBpeMeHHOM SQL, MOXHO Boc-
TIOAB30BaThCs OnepaTopaMu WITH ROLLUP u WITH CUBE B KOM6MHALIMM C ONIepaTOpOM
GROUP BY. Omnepatop WITH ROLLUP 3acTaBAsIeT ONepauuio I'PYNIMPOBKM BbIBOAUTb
NPOMEXYTOYHble UTOTM AAS KaXAOTO YpOBHs IPYNIMPOBKY, paboTas cAeBa HalpaBo
TI0 BCEMY CITMCKY CTOAOLIOB TpyNIMpPOBKY. WITH CUBE MAET AaAbllle M TIOKa3blBaeT UTO-
roBble pe3yAbTaThl AASl KaXAOi BO3MOXHOJ KOMOMHALIMM CTOAGLIOB IpyNIMPOBKM.
WITH CUBE M WITH ROLLUP, KpOMe TOrO, IOABOAST OOLIMIt UTOT 110 BCEMY Pe3yAbTHU-
pyIoLLEMY MHOXEeCTBY, HO STU 3Ha4yeHMsl He BCETAa BHIBOASITCSI B KOHLIe pe3yAbTHPYIO-
mero MHoxecTBa. Tak, B cayuyae Oracle, HanpuMep, UTOroBble 3HaYeHMsl BbIBOASITCS
nepsbiMu. OMO3HATh CTPOKM MPOMEXYTOYHBIX UTOTOB MOXHO [0 HAAMYMIO 3Ha4YeHuii
NULL B cTOAOLIaX, He YYaCTBYIOLIMX B IPyNNMpoBKe. AHAAOTMYHO, B CAyyYae UTOTOBOTO
3Ha4yeHMs 10 BceMy MHOXeCTBY, NULL 6yAeT BO Bcex CTOAGLIax IpyNIMpPOBKM.

[Todcuumamo o6usyr0 cymMMmy 3aKa3os No Kaxdomy KaueHmy 0a8 Kaxodoeo cayxauieeo
C NPOMEXYMOYHLIMU UMO2AMU 0N KAKI020 C.IYxKaujeeo.

SELECT REP, CUST, SUM(AMOUNT)
FROM ORDERS
GROUP BY REP, CUST WITH ROLLUP;

REP CUST SUM (AMOUNT)
101 2102 3978
101 2108 150
101 2113 22500
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102 2106 4026
102 2114 15000
102 2120 3750
102 227176
103 2111 2700
103 2700
105 2103 35582
105 2111 3745
105 39327
110 2107 23132
110 23132

247691

[odcuumamo 06Wy10 CyMMY 3aKa306 N0 KAXIOMY KAUeHMY 01 KAxD020 CAYXKaujezo
C NPOMEXYMOHHOIMU UMO2AMU 051 KAXO020 CAYXKAUjee0 U kaxdozo KAueHma.
SELECT REP, CUST, SUM (AMOUNT)

FROM ORDERS
GROUP BY REP, CUST WITH CUBE;

REP CUST SUM (AMOUNT)
101 26628
101 2102 3978
101 2108 150
101 2113 22500
102 22776
102 2106 4026
102 2114 15000
102 2120 3750
103 2700
103 2111 2700
105 39327
105 2103 35582
105 2111 3745
247691

2101 1458

2102 3978

2103 35582

2106 4026

2107 23132

2108 7255

2109 31350

2111 6445

2112 47925

2113 22500

2114 22100

2117 31500

2118 3608

2120 3750

2124 3082
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Cunrakenc WITH ROLLUP M WITH CUBE HeMHOro Bapbupyetcst oT oaHoi CYBA k Apy-
IO, TaK UTO O6paTUTECh K AOKYMEHTAaLlMM OT Balllero MpOM3BOAUTEAs. B mpuseaeHHbIX
MpyMepax roKasaH CraHAApTHBIN cuHTakeuc SQL, kotopslit noaaepxxusaercst SQL Server,
DB2 Universal Database (UDB) 1 MySQL (oaHaxo B Bepcun MySQL 5.1 WITH CUBE elue
He noaaepxuBaics). Oracle Tpebyer xAloueBble CAOBa GROUP BY ROLLUP MAM
GROUP BY CUBE, 3a KOTOPBIMM CAEAYET CIIVICOK CTOAGLIOB IPYTIIMPOBKM, KOTOPbI AOAXKEH
6bITb 3aKAIOYEH B CKOOKM, HanpuMep GROUP BY CUBE (REP, CUST). DB2 UDB noaaep-
XKMBaeT KaK CTaHAAPTHBII CMHTaKcHC, Tak 1 BapuaHT Oracle.

Ecan Bama peaamsaumst SQL He noaaepxmBaeT ROLLUP uAM CUBE, TO Ayulllee, 4TO
Bbl MOXKeTe CAeAaTb — 3TO OTCOPTUPOBAThb AAHHbIE TaK, YTOObl CTPOKM B pe3yAbTaTax
3arpoca HaXOAMAUCH B AOAXKHOM Topsiake. Bo MHormx peaansaumsix SQL npearoxeHue
GROUP BY B KaueCTBe MOOOYHOTO AENCTBUSI aBTOMATU4eCKY COPTUPYET AaHHbIe, HO 3Ty
COPTUPOBKY MOXHO IIepeKpbITb PeAAOXeHMeM ORDER BY.

[lodcuumamov o6L4Y10 CYMMY 30KA308 MO KAKOIOMY KAUeHMY 0N Kaxd020 CAYxaueeo; om-
copmupoeamv pesyivmamvl 3anpoca no KJueHmam, a 01 Kaxodozo Kiauewma — no Cay-
KAWUM.

SELECT CUST, REP, SUM(AMOUNT)
FROM ORDERS

GROUP BY CUST, REP

ORDER BY CUST, REP;

CUST REP SUM (AMOUNT)
2101 106 $1,458.00
2102 101 $3,978.00
2103 105 $35,582.00
2106 102 $4,026.00
2107 110 $23,132.00
2108 101 $150.00
2108 109 $7,105.00
2109 107 $31,350.00
2111 103 $2,700.00
2111 105 $3,745.00

OrpaHMyeHHs Ha 3anpochbl C rPYNNHPOBKOM

Ha 3anpochl, B KOTOpBIX MCIIOAB3YETCsI TPYNIMPOBKA, HAKAAABIBAIOTCSl CTPOTME Or-
paHnyenns. CTOAOLIBI TPYIIIIMPOBKY AOAXHBI IIPEACTABASITb COB0I peaAbHble CTOAOLIbI
TabAMLI, IEPEUNCAEHHBIX B NPeAAOKeHMn FROM. OAHaKO HeKOoTopble peaamsaimym SQL
AONYCKAIOT BBIPaXK€HMs CO CTOAOLIaMM M Aa>Ke MO3BOASIIOT BBIIOAHSATb IPYIIIMPOBKY 110
BbIpaXX€HUsIM ITyTeM MOBTOPEHNSI BbIpa)KeHMsI B IPEAAOKEHMU GROUP BY.

KpoMe Toro, cyiiecTByroT orpaHMyeHMs1 Ha SAE€MEHTHI CICKa BO3BpalllaeéMbIX CTOAG-
1OB. Bce AeMeHTBI 3TOro crmcka AOAXKHBI MMETb OAHO 3HAU€HMe AAsl KaXAOH TpymIbl
CTPOK. DTO O3HaYaeT, YTO TaKMM CTOAGLIOM B 3aIIpoce C IPYIIMPOBKOI MOXET ObITh:

e croAbell (py yCAOBMM, UTO STO OAMH M3 CTOAGLIOB IPYTIIIMPOBKY);

® KOHCTaHTa,
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e craTucTMyecKas pyHKLMs, BO3Bpalllalolllasl OAHO 3HaueHue AAs BCeX CTPOK
rpyMNIbl;

e crToAbell rpynnmpoBKH, KOTOprﬁ MO OINpeAeA€HUIO IMeeT OAHO M TO Xe 3Ha-
4yeHue BO BCeX CTpOKaxX rpymiIibl,

® Bblpa’keHle, BKAIYamllee KOMOMHALIMIO NnepevYnCAeHHbIX SAeMEHTOB.

Ha nmpaxTuke B criycok Bo3BpalllaeMbIX CTOAOLIOB 3alpoca C FPYNIMPOBKOIi BCErAa
BXOAST CTOADeL! IPYIIUPOBKY U cTaTucTideckast GyHkumst. Ecan nocaeaHsist He ykasa-
Ha, 3Ha4MT, 3allpoC MOXHO 6OAee MpPOCTO BBHIPA3UThb C IOMOILBIO MHCTPYKLIUM
SELECT DISTINCT, 6e3 MCroAb30BaHMs GROUP BY. VM Hao60pOT, ecAM He BKAIOUMUTH
B pe3yAbTaThl 3alpoca CTOAGeLl rpyNIMpPOBKY, Bbl He CMOXXeTe ONPEAeAUTb, K KaKoi
rpyIine OTHOCUTCSI KaXXAasl CTpOKa pe3yAbTaToB!

Elite oAHO orpaHudeHue 3anpocoB ¢ IpYNIMPOBKON 06yCAOBA€HO TeM, uTo B SQL
WTHOpupyeTcsl MHGOpMaLMs O MEePBUYHBIX ¥ BHELIHMX KAIOYaX MPM aHaAM3e KOPPEKT-
HOCTM 3aMpoca C rpynnupoBkoil. PaccMoTpuM caeaytolmii sanpoc.

[lodcuumame 06wy CYMmy 3aKasos Kaxodoeo CAYxauezo.

SELECT EMPL_NUM, NAME, SUM (AMOUNT)
FROM ORDERS, SALESREPS

WHERE REP = EMPL_NUM

GROUP BY EMPL_NUM

Error: "NAME" not a GROUP BY expression

Vcxoast 3 npUpOABI AQHHBIX, 3allpOC MIMEET CMBICA, MIOCKOABKY I'PYNIMpPOBKa IO
MAEHTUUKATOPY CAyXKallero — ¢akTHYecKu TO Xe caMoe, YTO M IpyNIMpoBKa IO
uMeHM cayxauiero. ['oBopsi 60aee TOUHO, cTOAGEL] rPyNNMPOBKM EMPL_NUM sIBASIETCSI
NEPBUYHBIM KAIOUYOM TabAULIbl SALESREPS, MOSTOMY CTOAGeLl NAME AOAXKEH MMETb OA-
HO 3HaueHMe AAsl KaxAoit rpynnbl. Tem He Menee SQL BriaaeT coobiieHne 06 oumbke,
MIOCKOABKY cTOAGell NAME He yKa3aH sIBHO B KauecTBe CTOAOLIa IpYNIMPOBKY (CaMO CO-
obLeHne 06 onbke MoXeT MeHsTbCst oT 0AHOM CYBA k Apyroii). YTobbl pemmThb 3Ty
mpobAaeMy, HEO6XOAMMO MPOCTO BKAIOUMTb CTOAOel] NAME B IpeAAOKeHue GROUP BY
B KauecTBe BTOPOTo (M36bITOYHOr0) CTOAGLIA TPYIITMPOBKML.

[Todcuumamov obujee Koauuecmeo 3akasos 018 KAx0020 CAYKAUje2o.

SELECT EMPL_NUM, NAME, SUM(AMOUNT)
FROM ORDERS, SALESREPS

WHERE REP = EMPL_NUM

GROUP BY EMPL_NUM, NAME;

EMPL_NUM NAME SUM (AMOUNT)
101 Dan Roberts $26,628.00
102 Sue Smith $22,776.00
103 Paul Cruz $2,700.00
105 Bill Adams $39,327.00
106 Sam Clark $32,958.00

107 Nancy Angelli $34,432.00
108 Larry Fitch $58,633.00
109 Mary Jones $7,105.00
110 Tom Snyder $23,132.00
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KoHeuHo, ecan uaeHTHdUKATOP CAyXaLLEro B pe3yAbTaTax 3alpoca He Tpebyercs],
€ro MO>XXHO NPOCTO UCKAIOUUTD U3 CIIMCKA BO3BpalllaeMbIX CTOAGLIOB.

ITodcuumamov o6uiee Konuuecmeo 3axasos 01 KAX9020 CAY)Kauezo.

SELECT NAME, SUM (AMOUNT)

FROM ORDERS, SALESREPS
WHERE REP = EMPL_NUM
GROUP BY NAME;

NAME SUM (AMOUNT)
Bill Adams $39,327.00
Dan Roberts $26,628.00
Larry Fitch $58,633.00
Mary Jones $7,105.00
Nancy Angelli $34,432.00
Paul Cruz $2,700.00
Sam Clark $32,958.00
Sue Smith $22,776.00
Tom Snyder $23,132.00

3nauenus NULL B ctoA6uax rpynnupoBKu

Koraa B cToA6LIe rpyNITMPOBKY COAEPXKUTCs1 3HaUeHue NULL, BO3HUMKAIOT AOTIOAHU-
TeAbHble TpYAHOCTH. EcAM 3HaueHMe CTOAOLIa HEM3BECTHO, K KaKOJi IPYIIIEe ero CAeAyeT
oTHecT? B npearo>xeHMy WHERE IIpM CpaBHEHUM ABYX 3HaueHMii NULL pe3yAbTaT MMe-
eT 3HayeHMe NULL (a He TRUE), T.e. ABa 3HaueHus1 NULL He CYUTAIOTCS OAMHAKOBBIMIL
EcaAu Takoe coraaienne npuMeHUTh B IPEAAOKEHMN GROUP BY, 3TO IIPUBEAET K TOMY,
YTO KaXKAasl CTpOKa CO 3HaueHMeM NULL B CTOAGLe TPYNIMpPOBKM GyAeT roMelleHa
B OTAEABHYIO IPYIINY, COCTOSLIYIO U3 OAHOI 9TOM CTPOKMU.

Ha npakTuke sT0 npaBuAo oueHb HeyAo6Ho. [TosToMy B ctaHaapTe ANSI/ISO onpe-
AEAEHO, UTO ABa 3HaueHMs] NULL B MPeAAOKeHMM GROUP BY paBHbL Ecan ABe cTpoxu
MIMEIOT 3HayeHye NULL B OAMHAKOBBIX CTOAOLIAX IPYIIIMPOBKY M MAEHTUYHBbIE 3HAYEeHMs]
BO BCEX OCTAAbHBIX CTOAGLIAX IPYNIIIMPOBKY, OHM MTOMELLAIOTCST B OAHY rpymmy. Taba. 8.1
VIAAIOCTPUPYET NpUHLMI 06paboTKy 3HaYeHMit NULL MpeAAOXeHueM GROUP BY B COOT-
BeTCTBMM co cTaHAapToM ANSI/ISO, xak roka3aHO B CA€AYIOLLIEM 3arTpoce.

SELECT HAIR, EYES, COUNT (*)

FROM PEOPLE
GROUP BY HAIR, EYES;

Brown Brown
Blonde Blue
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Ta6auua 8.1. Tabavua PEOPLE

NAME HAIR EYES
Cincly Brown Blue
Louise NULL Blue
Harry NULL Blue
Samantha NULL NULL
Joanne NULL NULL
George Brown NULL
Mary Brown NULL
Paula Brown NULL
Kevin Brown NULL
Joel Brown Brown
Susan Blonde Blue
Marie Blonde Blue
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XoTs Takoi npuHUMI 06paboTKyM 3HaYeHui1 NULL 1 orpeAeAeH B craHAapTe SQL, on
peaAansoBaH He BO Bcex amarekrax SQL. [Tpexae yeM paccumThiBaTh Ha Takoe IOBeAe-
Hue Baweit CYBA, ee caeayeT ITpoTeCcTMpOBaTh.

YcaoBus or6opa rpynn (HAVING)

TouHo Tak Xe, Kak NpeAarOXKeHMe WHERE MUCIIOAB3YETCS AASl OTOOpa OTAEABHBIX
CTPOK, Y4acCTBYIOLIMX B 3aIpoce, IPeArOKeHMe HAVING MOXKHO IIPMMEHUTDb AAsI OT60Opa
rpymnn crpok. Ero ¢opmaT coorsercTByeT dpopMaTy npearoxenns WHERE. [Tpearoxe-
HMe HAVING COCTOMT U3 KAIOYEBOro CAOBa HAVING, 3a KOTOPBIM CAEAYET YCAOBME OT6O-
pa. Takum 0b6pa3oM, AaHHOe peAAOKEeHMe OITpeAeAsieT YCAOBMe OTOopa IpyIII CTPOK.

CaeayoLmit MpuUMep NMpeKpPacHO UAAIOCTPUPYET POAb IIPEAAOKeHMsT HAVING.

Kakoea cpeduss cmoumocmo 3axasa 0 kaxooeo cAYxauieeo U3 vucaa mex, Y KOmMopvix
obwas cmoumocmo 3axa3oe npesvrsaem $30 000?

SELECT REP, AVG (AMOUNT)
FROM ORDERS

GROUP BY REP

HAVING SUM (AMOUNT)

REP
105
106
107
108

AVG (AMOUNT)
$7,865.40
$16,479.00
$11,477.33
$8,376.14

> 30000.00;

Ha puc. 8.4 nsobpaxceHa cxeMa BbIIIOAHEHMsI 3TOro 3anpoca. BHadaae npearoxeHne
GROUP BY pa3saAeAsieT 3aKas3bl Ha TPyNmbl 1o cAyXaumM. ITocae sToro npearoxenne



224 Yacrs II. Boi6opka AaHHbiX

HAVING MCKAIOYaeT BCe TPYIIIbl, B KOTOPbIX O6Llasi CTOMMOCTb 3aKa3a He ITpeBbllllaeT
$30000. V1 nakonel1, npearoXeHNe SELECT BbIUMCASIET CPEAHIOIO CTOMMOCTD 3aKa3a AAs
KaXXAOJ U3 OCTaBLUMXCsI TPYII U TeHepupyeT TabAMILY pe3yAbTaToB 3aIpoca.

Tabnuua ORDERS

CrpynnuposanHan Tabnuua PesynbTathl 3anpoca
ORDER_NUM Z( rep | S| amonr TRUE | REP | AVG (AMOUNT)

112961 106 $31,500.00 SUM (AMOUNT) 106 $16,479.00
112989 106 $1,458.00 > $30,000?

112975 103 $2,100.00 SUM (AMOUNT) L
113057 103 $600.00 > $30,000? .

RS |

113051 108 $1,420.00
113045 108 $45,000.00
113013 108 $652.00
113024 108 $7,100.00
113007 108 $2,925.00
112992 108 $760.00
113049 108 $776.00

Puc. 8.4. Ycnosue otbopa rpynn B A€MUCTBUM

B npearoxeHuyu HAVING yKasblBAIOTCS TOYHO Takue Xe YCAOBMs OT6Opa, Kak
" B IPeAAOXXeHMM WHERE; ommcaHbl B raasax 6, “I'lpocteie 3anpocn”, u 9, “Iloasanpocst
¥ BbIpakeHus ¢ 3anpocamMu”. Hike npuseaeH ellie OAMH MpUMep UCIIOAB30BAHMSI Y CAO-
BUSL AAsl OT6Opa TPy

A kaxodoeo ogpuca, 6 komopom pabomarom dea uau 6osee “eno0eeK, SbMUCTUMb OOULULL
NAAHOEbI U paKmuHeckuil 06veMol npodax 01 ecex CAYKAUJUX.

SELECT CITY, SUM(QUOTA), SUM(SALESREPS.SALES)
FROM OFFICES, SALESREPS

WHERE OFFICE = REP_OFFICE

GROUP BY CITY

HAVING COUNT (*) >= 2;

CITY SUM (QUOTA) SUM (SALESREPS. SALES)
Chicago $775,000.00 $735,042.00
Los Angeles $700,000.00 $835,915.00
New York $575,000.00 $692,637.00

Hixe nokasanel mwary BeinoaHeHus1 SQL-3anpoca, paciupeHHble C yUeTOM YCAOBMS
oT6opa rpymi.

1. Ecam 3anpoc npeacrasasieT cobost obbeanHeHme (UNION) MHCTpYKUMII SELECT,
AASI KaXAO# M3 HUX BBIIOAHUTD LIary 2—7 AAsl TeHepally OTAEABHBIX pe3yAbTa-
TOB 3aIIPOCOB.
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2. Cdopmuposarb nponsBeAeHMe TabANLI, YKa3aHHbIX B peAAOXKeHM FROM. Ecan
TaM yKa3aHa TOAbKO OAHa TabAMLIA, TO Mpou3BeACHNEM OyAeT OHa caMa.

3. Ipu HaAMuMM MpeArOXeHUss WHERE NpPUMEHUTb YKa3aHHOe B HeM YCAOBMe
K KaXXAO¥ CTpOKe TabAULIbI IPON3BEAEHMS], OCTABASISI TOABKO T€ CTPOKM, AASI KO-
TOPBIX YCAOBME UCTMHHO, ¥ OTOpachiBasl CTPOKM, AASl KOTOPbIX YCAOBME AOXHO
MIAM PaBHO NULL.

4, an/I HaAUYMU TIPEAAOXKEHMS] GROUP BY Ppa3A€AnTb CTPOKH, OCTaBIINECS B Tab-
AuLleé NMpOU3BEAEHMS, Ha TIpyIIibl TaKUM 06pa30M, YTOOBl B KaXKAOM rpymme
CTPOKM MMEAU OANHAKOBbIE€ 3HaY€HMsI BO BCeX cToAbLax rpynmnmMpoBKU.

5. Ecan mmeercst MpeAAOXeHNEe HAVING, INpMMEHUTb yKa3aHHO€ B HEM YCAOBME
K KaXXAO0M CTpOKe IrpYIIIbl, OCTaBAsSIsI TOABKO T€ IpYIIIbl, AAsSI KOTOPbIX YCAOBME
UCTUHHO, U 0T6paCbIBa$I FpyMIIbl, AAsI KOTOPbIX YCAOBUE AOKHO AU paBHO NULL.

6. AAsl KaXAO#i 13 OCTaBILMXCSI CTPOK (MAM AASI K&XAON TPYIIIBI CTPOK) BBIUMCAUTD
3HaueHye KaXXAOro SAeMeHTa B CITVICKe BO3BpalllaeMbIX CTOAGLIOB M CO3AATh OAHY
CTPOKY TabAMLIbI pe3yAbTaTOB 3anpoca. [1pu npocToii cchiake Ha cToAbel 6epeTcst
3HayeHue CTOAGLIA B TeKylleli CTpoKe (MAM TpyTIe CTPOK); NMPY UCIIOAB30BAHUM
CTaTUCTUYECKOI PYHKLIMM B Ka4eCTBe ee apr'yMeHTa NPy HAAMUMM IIPEAAOKEHNs]
GROUP BY UCMOAB3YIOTCSI 3HaUeHMsI CTOADLIA U3 BCeX CTPOK, BXOASILLMX B IPyIIy;
B IPOTMBHOM CAYyYae VCIIOAB3y€eTCsT Bceé MHOXKECTBO CTPOK.

7. Ecan YKa3aH INpeAnKar DISTINCT, YAQAUTDb U3 Tab AULIBI p€e3yAbTaTOB 3aITpoca
BCe ITOBTOPsIIOLLINECS] CTPOKU.

8. Ecau 3anpoc siBAsieTcs: 0O6beAMHEHMeM MHCTPYKLMit SELECT, O6beAMHUTDb pe-
3yABTaThl BHIITIOAHEHMS] OTA€ABHBIX MHCTPYKLMII B OAHY TabAMLy pe3yAbTaTOB
3anpoca. YAQAUTb U3 Hee TMOBTOPSIIOIIMECS] CTPOKYM, €CAM TOABKO B 3aripoce He
yKa3aH nmpeaukar UNION ALL.

9. Ecan uMeertcst mpearoxeHre ORDER BY, OTCOPTMpOBaTb pPe3yAbTaThl 3ampoca,
KaK yKa3aHO B HEM.

CTpoku, reHepupyemble STOi NPOLIEAYPOIA, COCTABASIIOT pe3yAbTaThl 3arrpoca.
B cootsercTBuM C omycanHo npoueaypoil, CYBGA BbiMOAHsIET NpUBEAEHHBII Bbllle
3alpoC TaKUM 06pa3oM.

1. O6beaunsier Tabanwpl OFFICES ¥ SALESREPS, 4TOObl OITPEAEAUTD TOPOA, B KO-
TOpOM paboTaeT KaXXAblif CAYKalluiA.
['pynnupyer cTpoku o6beArHeHHO# TabAKLIbI 110 oducaM.

Uckaroyaer IrpyIIibl, COA€pXKallye MeHee AByX CTPOK, — 3TO Te IpyIIlbl, KOTO-
pbl€ HE YAOBAETBOPSIOT KPUTEPUIO ITPEAAOKEHUS] HAVING.

4. Berumcasiet obiime rnaaHosble U (paKTHUecKue 06beMbl MPOAAXK AAS KaXKAOM
TpYMIIBL

BorT ellte oAMH nmpuMep, B KOTOPOM MCHOAB3YIOTCSI BCE NPEAAOXKEHMUs] MHCTPY KLU
SELECT.
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Iokasamo yeny, koauxecmeo Ha ckaade U obugee KOMUMECTBO 3AKA3AHHLIX edunuy dis Ka-
#0020 HAUMEHOBAHUS MOBApPa, ecU J Hez0 Obujee KOIUMECEO 3AKA3AHHLIX eOUHUY Npe-
evluiaem 75 npoyenmos om Koauvecmea moeapa Ha ckaade.

SELECT DESCRIPTION, PRICE, QTY_ON_HAND, SUM (QTY)
FROM PRODUCTS, ORDERS
WHERE MFR = MFR_ID
AND PRODUCT = PRODUCT_ID
GROUP BY MFR_ID, PRODUCT_ID, DESCRIPTION, PRICE, QTY_ON_HAND
HAVING SUM(QTY) > (.75 * QTY_ON_HAND)
ORDER BY QTY ON_HAND DESC;
DESCRIPTION PRICE QTY_ON_HAND SUM (QTY)
Reducer $355.00 38 32
Widget Adjuster $25.00 37 30
Motor Mount $243.00 15 16
Right Hinge $4,500.00 12 15
500-1b Brace $1,425.00 5 22

Yro6bl ocyiiectsuThb 3TOT 3anpoc, CYBA BBINOAHSIET CAEAyIOLIMe AeHCTBUSI.

1.

O6’b€AI/IHﬂeT Ta6AI/II_lbI ORDERS u PRODUCTS, YTO6bI [NOAYYNTDb OlMCaHNe, IeHy
U KOANYECTBO €AMHUL Ha CKAAA€ AASI KaXKAOTO 3aKa3aHHOr'oO ToBapa.

I'pynnupyet cTpokyu ob6beAMHEeHHOI TabAMLIBI IO MAEHTHdUKATOpaM MPOU3BO-
AUTEAsI M TOBapa.

VickArouaeT rpyrmnmbl, B KOTOPbIX KOAMYECTBO 3aKa3aHHBIX €AMHUL] COCTaBAsET
MeHee 75 NpOLEHTOB OT KOAMYECTBa Ha CKAAAE.

Bbluncasier obliiee KOAMYECTBO 3aKa3aHHBIX @AMHUII AAsl KaXAOV IPYTIIbI.
['enepupyeT 0OAHY UTOTOBYIO CTPOKY 3aITpOCa AASI KaXXAOJ IPYTIIbL.

CopTMpyeT pe3yAbTaThl 3alipoCa TaKUM 06pa30M, YTOObI TOBapbl, KOTOPbIX Ha
CKAaAe 60AbI_I_Ie, 6BIAK NMpeACTaBA€HbI [IEPBbIMU.

Kax 6p1A0 cKa3aHO paHee, cTOAOIBI DESCRIPTION, PRICE 1 QTY ON_ HAND AOAXHBI
6BITh YKa3aHbl B Ka4iecCTBe CTOA6I_[0B rpynmnmpoBKY, IOCKOAbKY OHM IE€pe4YNCAEHbI
B CIIMCKe BO3BpalllaeMblX CTOA6LOB. OAHaKO Ha AeAe OHM He Y4acTBYIOT B Ipoliecce
rpynmnupoBKH, TMOCKOABKY CTOA6L[bI MFR_ID un PRODUCT_ID TMOAHOCTBIO OITPEAEASIIOT

CTPOKY

TabAUIbl PRODUCTS, M TpM OCTaBIUMXCS CTOAOIlA aBTOMAaTUMYeCKM UMEIOT

B I'pyIirne OAHO 3Ha4€eHue.

OrpaHH4eHHsA Ha YCAOBHSA oTOOpa rpynn

[TpearoxeHne HAVING MUCHOAB3YETCS AAS TOTO, YTOObI BKAIOYATb M JICKAIOYATb
TPYIIbI CTPOK U3 pe3yAbTaTOB 3aIlpoca, IO3TOMY UCIIOAb3yeMOe B HeM YCAOBMe OT6opa
AOAHO IPUMEHSITBCSI HE K OTAEABHBIM CTPOKaM, a K IpyIe B LIEAOM. STO 3Ha4UT, YTO
SAEMEHTOM yCAOBMUs OT6Opa MOXET ObITh:

KOHCTaHTa,

cTaTUuCTU4deCkKast (t)YHKL[Mﬂ, BO3Bpallawlliasl OAHO 3Ha4YeHNe AAsl BCeX CTPOK,
BXOASILLIMX B IpyIIITy;
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e croAabel] IrpyNIMPOBKY, KOTOPBIN O OMTPEAEAEHMIO IMEET OAHO M TO Xe 3Ha-
YyeHMe BO BCeX CTpOKaX IpyIIibl;

¢ BbIpakeHUe, BKAIYallee B cebst rnepe4yryCAeHHble BblllIe SAeMEeHThI.

Ha npaxTuke ycaosue otbopa npearoskeHnst HAVING Bceraa AOAXKHO BKAIOYATb B cebsl
KaK MMHMMYM OAHY CTaTUCTUYeCKYIO ¢pyHK1MIO. EcAM 9TO He Tak, 3HauuT, ycAoBMe OT6O-
pPa MOXHO IepeMecTUTh B NpeAAOXeHue WHERE M NPUMEHUTb K OTAEAbHbIM CTPOKaM.
[MpocTeiiiumii crioco6 BbISICHUTb, AOAXKHO AM YCAOBME OTOOpa HAXOAUTBCS B MPEAAOXKEHNM
WHERE UAM HAVING, — BCIIOMHUTb, KaK IIPUMEHSIIOTCS 3TU MPEAAOKEHMUST:

e MpeAArOXeHMe WHERE NpPUMEHSETCs] K 0MmoeNvHblM CMpOKAM, TIOSTOMY BbIpa-
JKEHMUs, COAepXKallMecss B HEM, AOAXKHBI OBbITb BBIUMCAMMBI AASl OTAEABHBIX
CTpOK;

e npeAAroXeHMe HAVING NPUMEHSETCS K ZPYnnam cmpox, IOSTOMY BblpaXkKeHus],
COoAep>KalliMecs: B HeM, AOAXHBI 6bITb BBIYMCAVIMBI AASI TPYHIT CTPOK.

3nauenun NULL u ycaoBua ot6opa rpynn

Kax u ycaoBue ot6opa B NpearoxeHMM WHERE, yCAOBMe OTOOpa B HMPeAAOXEHUU
HAVING MOXET AaTb OAVH U3 TPeX pe3yAbTaTOB.

e Ecan ycrosue otbopa mmeer 3HaueHMe TRUE, IpyIna CTPOK OCTAeTCs M AAS
Hee reHepMpYeTCsl OAHa CTpOKa pe3yAbTaTOB 3alpoca.

e Ecan ycrosue orbopa mmeer 3HaueHne FALSE, IpyNIa CTPOK MCKAIOYaeTcs
¥ CTPOKa AASI Hee B pe3yAbTaTax 3alpoca He reHepupyeTcs.

e Ecam ycrosue orbopa uMmeeT 3HayeHMe NULL, TpyIlIa CTPOK MCKAIOYAETCs
M CTPOKA AAS Hee B pe3y AbTaTax 3alipoca He FreHepupyeTcs.

[TpaBuaa ob6paboTky 3Ha4eHUit NULL B YCAOBMSIX OTOOpa AASl IPEAAOKeHMsT HAVING
B TOYHOCTM Te K€, UTO U AAsl MPeAAOXeHUs1 WHERE, onucaHbl B raase 6, “ITpocTble 3a-
npocsl”.

Mpeanoxenue HAVING 6e3 GROUP BY

[TpearoxeHne HAVING MOYTH BCErAA UCIOAB3YeTCs B COYETAaHUM C NPEAAOXKEHMEM
GROUP BY, OAHAKO CMHTAaKCUC MHCTPYKUMM SELECT He TpebyeT sToro. Ecau npeanro-
XeHue HAVING MCHIOAB3yeTcsl 6e3 mpearoxeHus: GROUP BY, CYBDA paccMaTpuBaeT
NOAHBIE pe3yAbTaThl 3allpoca Kak OAHY Ipymmy. ApyruMu CAOBaMM, CTaTUCTHUECKMUe
¢yHKLMYM, coAepKalLMeCs B IPEAAOKEHMN HAVING, AASL OITpEAEAEHMsI TOro, 6yAeT An
rpynmna BKAIOYEHa B Pe3yAbTaThbl 3allpoca MAM HeET, MPUMEHSIOTCS K OAHOM M TOABKO
OAHOJ! TpYIIIle, U 3Ta rPYIINa COCTOMT U3 BCEX CTPOK pe3yAbTaTta 3anpoca. Ha nmpaxruxe
npeAAOXeHue HAVING OYeHb PeAKO MCIIOAB3YeTCsl 6e3 COOTBETCTBYIOLIEro MpeAAOXKe-
HUs1 GROUP BY.
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Pe3iome

B HacTos11ei1 rAaBe 6bIAK pacCMOTpeHbl UTOroBbl€ 3alTPOCHI.

B uTOroBeix 3ampocax MCHOAB3YIOTCS CTaTUCTHYeCKMe hYHKLIMN, KOTOpbIe TI0-
3BOASIIOT Ha OCHOBAaHMM AQHHBIX U3 CTOADLIA IIOAYUMTb OAHO MTOrOBOE 3Haue-
HMe.

Cratuctnyeckme GyHKLUMM MOTYT BHIYMCASITh CPEAHee 3HaUeHNe, CyMMY, MU-
HMMaAbHOE ¥ MaKCMMaAbHOe 3HaueHye B CTOAOILe, MOACUNTATb KOAMYECTBO
3Ha4YeHMIt B CTOADLIe MAM KOAMYECTBO CTPOK B pe3yAbTaTax 3arpoca.

WToroselit 3anpoc 6e3 npearoXeHust GROUP BY reHepupyeT OAHY CTPOKY pe-
SYAbTaTOB 3ar1p0ca HAa OCHOBAHUM BCeX CTpOK Ta6AI/II_[bI UAUN HpOMBBeAeHI/Iﬂ
TabAULIL.

VIToroBelii 3anpoc ¢ MpeaAOXeHneM GROUP BY reHepupyeT HECKOAbKO CTPOK
Pe3yAbTaTOB 3aMpoca, KaXAasl U3 KOTOPBIX SIBASIETCSI UTOTOBOV AAsl OTIpeAe-
A€HHOM TPYIIIIbL.

HpeA)\oerme HAVING SIBAsIETCsI aHAaAOTOM IpeAAOXeHUs1 WHERE AAs rpymnmn
U TTIO3BOASIET 110 OITPEAECAEHHOMY KPpUTEPUIO OT6I/IpaTb rpymnibl CTpOK, COCTaB-
AsSIOoLNEe pe3yAbTaThl 3allpoca.
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ﬂ0A3anp0CbI U BblpaXeHun
C 3anpocamu

OAUMHEHHbIe 3alpOChl, UAM MOA3anpockl SQL, MO3BOASIIOT UCITOAB30BAaThb OAVH

3alpoc KakK 4acTb Apyroro. Bo3MOXHOCTb IpUMeHEeHMsl OAHOro 3arpoca

BHYTPM APYToro u 6blAa NpMUYMHONM MOSIBAEHNS CAOBa “CTPYKTYpUPOBaHHbIN”
B Ha3BaHUM “sI3bIK CTPYKTYpMpOBaHHBIX 3anpocos”. [ToHsTHe noasanpoca He TaK IIM-
POKO M3BECTHO, KaK MOHSITUE COGAMHEHMsI, HO OHO UIpaeT BaXHYI0 poAb B SQL.

L4 I/IHCTP)/KI_II/ISI SQL C ITOA3aIIpOCOM 3a4acCTYIO SIBASIETCSI CaMbIM eCTeCTBeHHbIM
Criocobom BbIpa’k€HMSI 3aI1pOCa, TaAK KaK OHa Ay4llle BCero COOTBETCTBYET CAO-
BEeCHOMY ONMCAHMIO 3allpoca.

e [loasanpochl obAeryaioT HarmMcaHuMe MHCTPYKUMM SELECT, NMOCKOABKY OHU
MO3BOASIIOT pa3bMBaTh 3alIpoC Ha 4acTy (Ha 3alpoc M MOA3ANpOCHl), a 3aTeM
O6BEAMHSITh 9TU YaCTM.

o CyulecTBYIOT 3alpOChl, KOTOpble HeAb3sl cpopMyamposaTh Ha SQL, He mpube-
rast K IOMOLM TOA3AIPOCOB.

B nepBbix pasaeArax AaHHOM rAaBbl pacCMaTPUBAIOTCS MOA3AMNPOCH U MX UCMOAb3O-
BaHMe B NIPEAAOKEHMsIX WHERE 1 HAVING mHcTpykumit SQL. B ocraabHOI YacTH raaBbl
ONMCHIBAIOTCS  paclMpeHHble BO3MOXXHOCTM COCTaBA€HMsI 3allpoCOB, AODaBAEHHble
B cTaHAApT SQL, Cyll1ecTBEHHO YBEAMUMBAIOLLME MOLIb SI3bIKA U [TO3BOASIOLLNE BBIIOA-
HSTb AaXKe caMble CAOXHbIe orlepaliny HaA 6azaMy AQHHbIX.

MpuMeHeHKe NOA3aNpoOCoOB

Iodsanpocom HazblBaeTCs1 3alpoc BHYTpy Apyroro sanpoca SQL. PesyabTaThl noasa-
npoca ucnoab3ywoTcst CYBA AAst onpeaereHMs1 pe3yAbTaTOB 3arpoca 60Aee BbICOKOTO
YPOBHsI, COAepXKalllero AaHHbIA MoA3anpoc. B mpocreiiliemM cayyae noasanpoc Haxo-
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AMTCS B NpeAAOXKeHMM WHERE uAM HAVING Apyroit SQL-uncrpyxumm. IToasampocs
obecrieunBalOT 3PEPEeKTUBHBIN €CTeCTBEHHBII CIIoco6 06pabOTKM 3alpoCoB, KOTOPbIE
BbIPaXKaIOTCsl Yepe3 pe3yAbTaThl APyTux 3anpocoB. BoT npumep Takoro 3anpoca.

Buvigecmu cnucox oghucos, 6 Komopuix NAAHOBbII 06veM Npodax: npeeviiudenm CymMmy nia-
HOBLIX 06beMOB NPOJAX 6CeX CIYNAULUX.

B AaHHOM 3anpoce TpebyeTcst MOAYUYUTb CIIUCOK 0MUCOB U3 TabAULBI OFFICES, AAsI
KOTOpbIX 3Ha4eHMe CTOAOLIa TARGET YAOBAETBOPsIET HEKOTOPOMY YCAOBMIO. AOTMUYHO
HPEATIOAOXMTD, YTO MHCTPYKLMsI SELECT, Bblpa’kalolllasi AAHHBII 3aIpoC, AOAXKHA Bbl-
TASIAETb IPMMEPHO TakK, KaK MTOKa3aHO HUXe.

SELECT CITY FROM OFFICES WHERE TARGET > ?°?7?

3Aech BeAMUMHA ??? paBHa CyMMe [TAQHOBbIX 06eMOB NPOAAX BCEX CAY>KalllMX, pa-
boTtaroimx B AaHHOM oduce. Kak MOXHO yka3aTb ee B AaHHOM 3anpoce? U3 raasnl 8,
“VITorosble 3anpochl”, BaM yXe M3BECTHO, UTO CyMMY ITAQHOBBIX OO'bEMOB MPOAAX AAS
OTAeAbHOro o¢uca (ckaxeM, opuca ¢ MaAeHTUPUKATOPOM 21) MOXKHO MOAYUUTD C MO-
MOLIBIO CAEAYIOLLIEro 3anpoca.
SELECT SUM(QUOTA)

FROM SALESREPS
WHERE REP_OFFICE = 21;

OaHako BBeCTM TaKOJ1 3aIlpOC, 3alIMCaTh Pe3YAbTaThl, @ IOTOM BBECTM MPEABIAYLLINIA
3anpoc ¢ KOPPeKTHbIM 3HaUYeHneM — He caMblil 3¢ deKTUBHBIN criocod paboTsl. Tax Kak
BCTaBUTb pe3yAbTaThl STOrO 3allpoca B MPEABIAYLLMIi 3aIIpOC BMECTO BOIPOCUTEABHBIX
3HaKoB? [To-BMAMMOMY, 6b1AO 6bl pa3yMHO BHayaAe HamucaTh IepBblil 3alIpoC, a 3aTeM
3aMEHUTD ??? BTOPbIM 3alIPOCOM.

SELECT CITY
FROM OFFICES
WHERE TARGET > (SELECT SUM(QUOTA)

FROM SALESREPS
WHERE REP_OFFICE = OFFICE)

PaxTuyecku 3T0 KoppeKTHblit SQL-3anpoc. Buympennuii 3anpoc (10d3anpoc) Bbuuc-
ASIET AASI KaXAOro odyca CyMMY ITAGHOBBIX OOBbEMOB MPOAAX BCEX CAyXKallMx, pabo-
TaloLUMX B AaHHOM oduce. "1asHbitl (6HewiHUil) 3aMTpoC CpaBHMBaET MAAH MTPoAaX oduca
C MOAYYEHHONM CYMMOMN M, B 3aBUCMMOCTM OT pe3yAbTaTa CpaBHeHMsl, AMOO AobaBAsieT
AaHHbI1 oduC B TabAUILY pe3yAbTaTOB 3ampoca, AMbo HeT. BMecTe raaBHbBIN M MOAUM-
HEHHBI/ 3aMpochl BbIpaXkaloT MCXOAHBIN 3alpoC M M3BAEKAIOT U3 6a3bl AaHHbBIX Tpebye-
MyI0 MH$OpMaLMIO.

[ToaunHeHHble SQL-3ampockl O6BIYHO BBICTYNAIOT B KayeCcTBe 4acTy MPeAAOXKEeHMsI
WHERE MAM HAVING. B npearoxenun WHERE OHM MOMOTaIOT OTOMpaTh U3 TabAuLbI pe-
3yAbTaTOB 3allpoCa OTAEAbHbIE CTPOKM, a B TPEAAOXKEHMY HAVING — IpyMIibl CTPOK.

Yro TaKoe noa3anpoc

Ha puc. 9.1 nsobpaxena crpykrypa noasanpoca SQL. [Toasanpoc Bceraa saxatova-
eTCs B KPYTAble CKOOKM, COXpaHssl NpPU 3TOM 3HAKOMYIO CTPYKTYpy MHCTPYKLMMU
SELECT, coaep>kalleil NpeAAOXKeHMe FROM M Heobsi3aTeAbHble NpeAAOXeHMs] WHERE,
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GROUP BY M HAVING. CTpykTypa 3TMX IPEAAOXEHMIt B IOA3alpoce MAEHTMYHA MX
CTPYKType B MHCTPYKLMM SELECT; B MOA3AIpPOCE 3T MPEAAOXKEHMST BbITIOAHSIIOT CBOU
obbruHble pyHKIMN. OAHAKO MEXAY TMOA3AIIpOCOM M MHCTpPYKLMel SELECT MMeeTcs
PSIA OTAMYMIA.

I— (SELECT T----u‘ ip i_anemenm
DISTINCT— *
L—p FROM * yugpurayus_mabauysl I

—» WHERE ycnoeue_ombopa

A 4

—> GROUP BY _f cmonbey_zpynnuposxu »

'—P»HAVING ycrosue_ombopa

A 4

—» ORDER BY —+— cmonbey_copmuposku I

Puc. 9.1. CUHTaKCcMueckas AMarpaMmma noasanpoca

e B 60AbIMHCTBE CAy4YaeB pe3yAbTaTbl IIOA3AITpOCa BCEraa COCTOSIT M3 OAHOIO
croAbua. 3to O3Ha4aeT, 4YTO B MNIPEAAOXKeHN SELECT TMoA3ampoca o4ty BcCe-
FAa yKa3bIBa€TCs1 TOAbKO OAMH SA€MEHT CICKa BbI60pa.

e XOTs B MOA3aIpoce MOXXET HaXOAUTHCSI TIpeAAOXKeHne ORDER BY, Ha CaMOM
A€Ae OHO UCIIOAB3YeTCsl KpaiiHe peAko. PesyAbTaThbl MOA3aNpoca UCIIOAb3YIOT-
Cs1 TOABKO BHYTPM TAQBHOTO 3aIpoCa M AAsl IOAb30BAaTeAs] OCTAIOTCsl HEBUAU-
MBbIMY, TIOSTOMY HET CMBICAA MX COPTUPOBaTh. boAee Toro, coptuposka 60Ab-
IIIOr0 KOAMYECTBA AAHHBIX MOXET OTPMIIATEAbHO CKa3aTbCsl Ha MPOM3BOAU-
TeAbHOCTH.

e liMeHa CcTOAGLIOB B ITOA3aNpoce MOTYT CChIAQThCS HA CTOADLIBI TABAML] FAABHO-
ro 3anpoca. TU BHeIIHMEe CCBIAKM MTOAPOOHO paccMaTpMBAIOTCST HUXKe B AaH-
HO I'AaBe.
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e B 6oabimHcTBe peaansaumit SQL noasanpoc He MOXeT 6bITb O6bEAMHEHMEM
(UNION) HECKOABKMX Pa3AMUYHBIX MHCTPYKLIMI SELECT; AOMYCKA€eTCs MCIOAD-
30BaHMe TOAbKO OAHOI MHCTpyKLMM SELECT. (CraHaapT SQL ocaabaser sto
orpaHMYeHme, MI03BOAsIs, KaK 6y AeT MoKa3aHO HMXe, CO3AaBaTh ropasAo 6oAee
MOLLIHbIE 3aMTpOChl.)

Noasanpocsbl B npearoxeinn WHERE

Yarre Bcero MoA3arpochkl yKasblBalOTCsl B MPEAAOXeHMN WHERE mHcTpykumm SQL.
Koraa noasanpoc coaepXutcst B AaHHOM TPEAAOXEHMM, OH yuYacTByeT B ITpoliecce OT-
6opa cTpok. B mpocreiilieM cAyyae MOA3AMpOC SBASIETCS YaCTbiO YCAOBUMsI OT60pa
¥ BO3BpalllaeT 3HauyeHNe, MCIIOAb3yeMoe NPy MMpOBepKe MCTMHHOCTY MAM AOXHOCTH ycC-
Aosust. PaccMoTpuM npumep.

Bugecrnu cnucox cayxawjux, eni naaoeviil obvem npodax cocmasasem menee 10% om
nJ1aH06020 06beMa NPoOaX 6ceil KOMNAHUU.
SELECT NAME

FROM SALESREPS

WHERE QUOTA < (.1 * (SELECT SUM(TARGET)
FROM OFFICES)) ;

Bob Smith

B AaHHOM cAyyae MOA3aNpOC BBIYMCASICT CyMMY IAAHOBBIX O6BEMOB IPOAAX BCEX
oducos, koTopast 3aTeM yMHoxaeTcst Ha 0.1 (10%). [ToaydyeHHOe 3HauYeHMe UCTIOAB3YeT-
cs1 B yCAOBMM OTOOpa Npy CKaHMpOBaHMM TabAMIbl SALESREPS Ha NpeAMeT IOMCKa
HYXXHBIX CTPOK. B AaHHOM ITPOCTOM CAy4Yae MOA3aIpoC BO3BpalllaeT AASI KaXAOii CTpo-
KM Tabanubl SALESREPS OAHO M TO e 3HauyeHue. KoHeuHo, 3anpoc MOXXHO 3ammcarh
V1 TIO-APYTOMY, TaK YTOObl YMHOXK€HME BBITIOAHSIAOCH B [IOA3AIpOCe.

SELECT NAME

FROM SALESREPS
WHERE QUOTA < (SELECT (SUM(TARGET) * .1) FROM OFFICES) ;

B 3TOM cAyuae 60Aee yAOOGHBIM OKa3aAOCh BOCIIOAB30BATHCSI TIOA3AIPOCOM, HO 3TO He
06s13aTeAbHO. MOXHO 6bIAO 6Bl MPOCTO BBITOAHMTb TMOA3AIIPOC KaK OTAEABHBI 3arpoc
¥ IOAYYMTb CYMMY TAQHOBBIX 06beMOB Mpoaax ($275000 B Haluleit yyebHoI1 6a3e AaHHBIX),
a 3aTeM IPMMEHNTD [IOAYYeHHOe 3HaueHye B IPeAAOXKeHM WHERE I'AaBHOTO 3apoca.

SELECT (SUM(TARGET) * .1)
FROM OFFICES;

(SUM(TARGET) * .1)

275000

SELECT NAME
FROM SALESREPS
WHERE QUOTA < 275000;
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OAHakO O6BIYHO IIOA3ANPOCHl HE CTOAb IpocThl. PaccMOTpuM ellle pas 3anpoc us
NPEABIAYILIETO pa3AeAa.

Bovigecmu cnucox ogpucoe, 6 Komopvix naaxoevlii 06veM npodax npeevliudaem cymmy naa-
HOBbIX 06beMO8 NPOOAX 6CEX CAYXAUSUX.
SELECT CITY
FROM OFFICES
WHERE TARGET > (SELECT SUM(QUOTA)

FROM SALESREPS
WHERE REP_OFFICE = OFFICE) ;

Chicago
Los Angeles

B sTOM (6OA€e TMIMUHOM) CAyYae pe3yAbTaThl IOA3ANPOCa HEAb3sl BBIYMCAUTD OAVH
pas, Tak KaK OH BO3BpalllaeT pasiu4Hble pe3yAbTaTbl AAsl KaXKAOTO KOHKpeTHOro oduca.
Ha puc. 9.2 nzob6paxkeHa cxeMa BbIIIOAHEHMsI 3TOro 3ampoca. ['AaBHbIi1 3anpoc M3BAeKa-
€T AaHHble U3 TabAuLbl OFFICES, a ero rnpeaioxenue WHERE orbupaeT o¢mchl, KOTO-
pble 6yAYT BKAIOYEHBl B TabAMIy pe3yAbTaTOB 3ampoca. YCAOBME, 3aAa@HHOE B STOM
MPeAAOXKEHUM, TTOOYEPEAHO TIPUMEHSIETCST KO BCEM CTpOKaM Tabanibl OFFICES. Ipea-
AOXeHyne WHERE CcpaBHMBaeT 3HayeHMe TeKyIlleil CTPOKM B CTOAbLIe TARGET co 3Hayve-
HMeM, KOTOpOe BO3BpalllaeTCsl [MOA3AaIPOCOM AASI CAyXallMx “Texyiero” odwmca. Pe-
3YABTaTOM IOA3AIpPOCa SIBASIETCS] OAHO 4YMCAO, U MPEeAAOXKeHMe WHERE cpaBHMBaeT €ro
CO 3HaueHMeM cTroabLa TARGET, BblOMpas MAM OTOpachiBasi TeKyLMi odyuc Ha OCHOBa-
HMM pe3yAbTaTa cpaBHeHMs. Kak BMAHO M3 PUCYHKa, BbIIIOAHEHMe MOA3aIpoca MOBTO-
PsIETCsT AASI KaXKAOM CTPOKM, TPOBepsieMOIi MPpeAAOKeHeM WHERE I'AaBHOTO 3arpoca.

Tabnua SALESREPS
Moa3sanpoc
SELECT SUM (QUOTA)
FROM SALESREPS
WHERE REP_OFFICE =22
Tabnvua OFFICES
OFFICE cITY & TARGET [
22 Denver 00,000. -
11 |New York $575,000.00 5
12 Chicago $800,000.00 -
13 |Atlanta $350,000.00
21 Los Angeles
Tabnvua SALESREPS

Moa3sanpoc

SELECT SUM (QUOTA)
FROM SALESREPS
WHERE REP_OFFICE=21

Puc. 9.2. BbinoAnHeHUe nop3anpoca B NpeproxeHun WHERE
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BHewHue ccbIAKK

YacTo B Teae moasanpoca TpebyeTcsl cOCAAThbCsl Ha 3HaueHMe CTOAOLIa B TeKyluei
CTpOKe I'AaBHOTrO 3arpoca. PaccMOTpuM ellle pa3 3alpoC U3 IPEABIAYLIMX Pa3A€AOB.

Bvisecmu cnucox oghucos, 6 komopuvix naanoeviii 06vem npodax oguca npesviiuaem cymmy
NAAHOBLIX 06beM08 NPOOaxX: 6cex CAYKAUJUX.
SELECT CITY
FROM OFFICES
WHERE TARGET > (SELECT SUM(QUOTA)

FROM SALESREPS
WHERE REP_OFFICE = OFFICE) ;

Poab noasamnpoca B IpMBEAEHHO! MHCTPYKLMM SELECT 3aKAIOYA€eTCs B BHIYMCAEHUN
CYMMBI [IAQHOBBIX O6BEMOB IIPOAAX AASI CAYXKALLMX, pabOTAIOLIMX B KOHKPETHOM Ou-
ce, a UMEHHO — B TOM, KOTOPBI/ B AQHHbII1 MOMEHT [TPOBEPSIETCs PEAAOXKEHMEM WHERE
r'AaBHOTO 3ampoca. [ToA3anpoc BHIIIOAHSIET BHIYMCACHMSI TYTEM CKaHMPOBAaHMsI TabAMLIbI
SALESREPS. Ho obpartute BHMMaHMe: cToAGell OFFICE B MpeAAOXeHUM WHERE IOA3a-
Ipoca sIBAsIETCST CTOAGLIOM He TabAuLbl SALESREPS, a TabAuibl OFFICES, KOTOpast BXO-
AMUT B TAaBHBIN 3ampoc. Bo BpeMsi mocaeAOBaTeAbHOI MNPOBEPKM CTPOK TabGAMLIBI
OFFICES 3HaueHue CToAbLa OFFICE B TeKylleil CTPOKe 3TOM TabAMLIbI MCIIOAB3YeTCs]
AAsI BBIIOAHEHMSI TIOA3aIpoca.

Croabeur OFFICE B MOA3aNpOCe SIBASETCSI MPUMEPOM 6HeuiHell ccolakiu. BHelHsis
CCbIAKA MPEACTaBAsIET c060i1 MMsI CTOAOLIA, HE BXOASILLIETO HM B OAHY M3 TabAuLl, nepe-
YMCAEHHBIX B IIPEAAOXEHMM FROM MOA3aNpoca, ¥ MpUHaAAeXallero Tabauile, ykasaH-
HOJ1 B IIpeAAOXeHMY FROM raaBHOro 3ampoca. Kax nokasbiBaeT npeAblAy1mii puMep,
3HaueHue B CTOAGLE BHEILIHE CCIAKY 6epeTcst U3 CTPOKH, IPOBEPSIEMOIt B HACTOSILLMIA
MOMEHT T'AQBHBIM 3alPOCOM.

YcaoBua ot6opa B noasanpoce

[Toasanpoc Bceraa sIBAsIETCSl YaCTbIO YCAOBMsI OTOOpa B ITPEAAOXKEHMM WHERE MAU
HAVING. B raase 6, “ITpocTble 3anpocbl”, 6b1AM pacCMOTpPeHbl IPOCThIe YCAOBMs OT6OPa,
KOTOpble MOTYT MCIIOAb30BaTbCsl B 9TUX NMpeAAroxeHMnsx. KpoMe toro, B SQL mcroab3y-
IOTCs1 CAEAYIOLIMe YCN08Ust ombopa 8 nodsanpoce.

o Cpasnenue c pesynromamom nodanpoca. 3HaueHUe BbIpaXeHUsl CPaBHUBACTCSI
C OAHMM 3HaYeHMeM, KOTOpOe BO3BpalllaeTCsl MMOA3aNpPOCOM. JTa NpoBepKa
HallOMMHAaeT NPOCTOe CPaBHEeHMe.

o [lposepka na npumadiexuocmv pesyrbmamam nodsanpoca. 3HaueHMe BbIpaxe-
HUsl TIpOBepsIeTCsl Ha PaBeHCTBO OAHOMY M3 MHOXeCTBAa 3HaueHMii, KOTopble
BO3BPALIAIOTCS TIOA3aPOCOM. JTa NpoBepKa HallOMMHAaeT MPOCTYIO MpoBep-
Ky Ha YAEHCTBO B MHOXECTBe.

e [lposepka na cywsecmeosanue. IIpoBepsieTcs HaAMuMe CTPOK B Tabauie pe-
3yAbTaTOB MIOA3aMpoca.

*  MHoeokpamnoe cpaenenue. 3Ha4eHMe BbIpaXkeHMsl CPaBHMBAETCs C KaXAbIM U3
MHOXX€CTB 3Ha4YeHMi1, KOTOpble BO3BPAlllaloTCsl IOA3AITPOCOM.
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CpaBHeHHe ¢ pe3yAbTaToM NoA3anpoca (=, <>, <, <=, >, >=)

Kak BuaHO m3 puc. 9.3, cpaBHeHMe ¢ pe3yAbTaTOM IOA3ANpOCa SIBASETCS MOAMU-
LMpOBaHHOM OPMOII MPOCTOro CpaBHeHMs1. 3HayeHMe BblpaXKeHNsl CPaBHMBAETCs CO
3HaueHMEeM, KOTOpPOe BO3BpalllaeTCsl IOA3ANIPOCOM, U €CAM YCAOBME CPABHEHMS BBIIIOA-
HsIeTCs1, TO MpPOBEpKa AAeT pe3yAbTaT TRUE. DTa MpoBepKa JMCIIOAB3YETCsI AAsl CpaBHe-
HUs1 3HAYeHUs1 U3 MPOBepsieMOll CTPOKM € 00HUM 3HayeHMeM, NTOAYUEHHbIM OT IMOA3a-
npoca, KaK I0Ka3aHo B CA€AYIOLLeM IIpUMepe.

Boteecmu cniucok cyxXauyux, Yy KOMopuix nJAAHOSbll 06veM MpPOOAX He MeHblde NIaH08020
ofvema npodax oguca 6 Amaaume.

SELECT NAME
FROM SALESREPS
WHERE QUOTA >= (SELECT TARGET
FROM OFFICES
WHERE CITY = 'Atlanta');

Bill Adams
Sue Smith
Larry Fitch

———————anipaxcenue = nodsanpoc ——p@

<>

=

Puc. 9.3. CuHTaKcUUYeckaa AuarpaMmma cpaBHEHUA
C pe3yAbTaToM nop3anpoca

B sToM nmpuMepe noa3arnpoc roAyyaeT MAAHOBbII 06beM NMpoAaX AAsl oduca B AT-
AaHTe. 3aTeM MOAYUYeHHOe 3HaueHMe UCTIOAb3YeTCsl AASl OTOOpa Tex CAyXKalllMX, ¥ KOTO-
PbIX IIAQHOBBIIT O6'bEM MPOAAX IpeBbIILAET MAaH 3TOro oduca.

B onepaumm cpaBHeHMs C pe3yAbTaTOM IOA3allpoca MOXHO MCIIOAb30BaTh Te e
IeCTb OIlepaTOpPOB CpaBHeHMs (=, <>, <, <=, >, >=), UTO U MpYU MPOCTOM CpPaBHEHWM.
[Toasanpoc, yyacTByoLMiI B OlepalMy CpaBHEHMs], AOAXKEH BO3BpalllaTb B KauecTBe
pe3yAbTaTa edUHUYHOE 3HAUEHUE, T.e. TOABKO OAHY CTPOKY, COAepKalllyl0 eAMHCTBEHHbII
cToAbell. Ecan pe3yAbTaTOM NOA3anpoca SIBASIOTCSI HECKOABKO CTPOK MAM HECKOABKO
CTOAGLIOB, TO CpaBHEHMe He MMeeT CMbICAa,  SQL BbiAacT coobliieHne 06 ommbke. Ecan
B pe3yAbTaTe BBIIIOAHEHMsI IIOA3aIpoca He 6YAeT MOAYYEHO HM OAHOI CTPOKM MAM Oy-
A€T MOAY4Y€eHO 3HaueHue NULL, TO onepalusi CpaBHeHMs1 Bo3BpaliaeT NULL.

BoT ellie HeCKOABKO NPMMEPOB CpaBHEHMsI C Pe3YAbTaTOM MOA3aIpoca.
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Bvisecrnu cnucox xauenmos, komopuix obcryxusaem bunn Adamc.

SELECT COMPANY
FROM CUSTOMERS
WHERE CUST_REP = (SELECT EMPL_NUM
FROM SALESREPS
WHERE NAME = 'Bill Adams') ;

COMPANY
Acme Mfg.
Three-Way Lines

Bvisecmu cnucox umerowuxcsa 6 naauquu moseapos om komnanuu ACI, xonuvecmeo komo-
puix npeeviiuaem koauqecmeo moeapa ACI-41004.

SELECT DESCRIPTION, QTY ON_HAND
FROM PRODUCTS
WHERE MFR_ID = 'ACI'
AND QTY ON_HAND > (SELECT QTY ON_HAND
FROM PRODUCTS
WHERE MFR_ID = 'ACI'
AND PRODUCT_ID = '41004');

DESCRIPTION QTY_ON_HAND
Size 3 Widget 207
Size 1 Widget 277
Size 2 Widget 167

CpaBHeHMe C pe3yAbTaTOM IOA3ANpOCa, COOTBETCTBYIOLIEE UCXOAHOMY CTaHAAPTY
SQL1 u noaaepxusaemoe BceMn Beaylimmu CYBGA, aonmyckaeT Haauume roasanpoca
TOABKO B ITpaBoOii YacTu cpaBHeHus1. Tak, HepaBeHCTBO

A < (momzanpoc)
pa3peliaeTcsi, a HepaBeHCTBO

(momzanpoc) > A

HEeAONYCTMMO. ITO He OrpaHMUMBAeT BO3MOXHOCTM OIepaLMy CPaBHEHMsI, TOCKOABKY
3HaK AIOGOro HepaBeHCTBa BCerAa MOXXHO “IlepeBepHYTb” Tak, UTOOBI MOA3ANpPOC OKa-
3aAcsid € mpaBoit CTOpoHBl. (OAHaKO 3TO TOBOPUT O TOM, UTO MHOTAA TpebyeTcs
“nepesopauMBaTbh” AOTMKY CAOBECHOTrO 3alpoca Tak, 4To6bl OH ¢GOpMaAbHO COOTBETCT-
BOBaA paspelleHHOi nHcTpykumm SQL.

[Nocaeayrolye Bepcuy CTaHAAPTa YCTPAHSIIOT IOAOOHOE OrpaHi4eHne U TIO3BOASIOT
MIOA3aIIpOCY HaXOAMUTBCSI C AIODOON CTOPOHBI OT oneparopa cpasBHeHus. Goaee Toro,
CTAaHAQPT MAET ellle AaAbllle U AOIMYCKaeT BHITOAHSITbL CPaBHEHMe C LIeAOi CTPOKOIi 3Ha-
YeHu/, a He TOAbKO C eAMHMYHbIM 3HayeHueM. DTU U ApyTue BO3MOXHOCTU COCTaBAe-
HMSI CAOXKHBIX 3aIIPOCOB ONMCHIBAIOTCS HMXe B HacToslell raase. OAHAKO CAeAyeT yuu-
TBIBaTb, YTO TMOAOOHBIE 3aITPOChl HE NOAAEPXMBAIOTCSI OAMHAKOBO BCEMM TEKYLUMMU
Bepcusimm Beayumx CYBA. C Touxku 3peHust IepeHOCMMOCTH, AyYllle OCTaBaThCs B paM-
Kax OI1caHHbIX paHee OrpaHMYeHM, HaKAaAblBaeMblx craHAapToM SQL1.
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MNpoBepka Ha NPUHAAAEXHOCTb pe3yAbTaTtam nopsanpoca (IN)

Kax noxaszano Ha puc. 9.4, nposepka Ha MpMHAAAEXHOCTb pe3yAbTaTaM [0A3aIpoca
(mpeamxaTt IN) sIBAsIeTCsS BMAOM3MEHEHHOI ¢OpPMOIl MpPOCTOil MpPOBEPKM YAEHCTBa
B MHOXecTBe. [1py 5TOM OAHO 3HauyeHyue CPaBHMBAETCSI CO CTOAGLIOM AaHHBIX, KOTOpPbIE
BO3BPAlIAlOTCsl TIOA3AIIPOCOM, M €CAM STO 3HayeHue pPaBHO OAHOMY U3 IA€MEeHTOB
CTOAbL, TpOBEpKa AaeT pe3yAbTaT TRUE. AaHHasi poBepKa UCIOAb3YeTCsl, KOTAa He-
06XOAMMO CPaBHUTb 3Ha4YeHMe U3 MPOBEPsIEMON CTPOKM C MHOXeCmeoM 3HaYEeHMI, OTo-
6panHbIX oA3anpocoM. Bot npocroit npumep.

sbipaxcenue | IN nodsanpoc ———>@
L—-NGT

Puc. 9.4. CuHTaKcHMuyeckan AMarpaMmma NpoBepKu
Ha NPUHAAAEXHOCTb pe3yAbTaTam noasanpoca

Buvisecrmu cnucox cayxaujux mex ogucos, ede gpakmumeckuil o6vem npoodax npesviuiaem
NAaHOBbIIL.

SELECT NAME
FROM SALESREPS
WHERE REP_OFFICE IN (SELECT OFFICE
FROM OFFICES
WHERE SALES > TARGET) ;

Mary Jones
Sam Clark
Bill Adams
Sue Smith
Larry Fitch

TNoa3anpoc BO3BpallaeT CIUCOK UAEHTUDUKATOPOB 0PUCOB, TAe dakTUUecKuii 06b-
eM ITPOAaX IpeBhIllIaeT MTAAHOBbI (B y4ebHOI 6ase AaHHBIX eCTb TpU Takux oduca — ¢
HoMepamu 11, 13 u 21). 'AaBHBIiT 3anpoC 3aTeM MpOBEpsieT KaXAYIO CTPOKY TabAMLIbI
SALESREPS, 4TO6bl ONpeAe€AUTb, paboTaeT AM COOTBETCTBYIOLUIMI CAYXKallMii B OAHOM
13 oTobpaHHbBIX 0dumcos. Hike npuseaeHo ellle napy noAo6HbIX IpUMEpPOB.

Bvisecmu cnucox cayxawjux, e pabomaroujux e ogucax, xomopvimu pyxosodum Aappu
@umu (cayxawun ¢ udenmuguxamopom 108).

SELECT NAME
FROM SALESREPS
WHERE REP_OFFICE NOT IN (SELECT OFFICE
FROM OFFICES
WHERE MGR = 108);

Bill Adams
Mary Jones
Sam Clark
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Bob Smith
Dan Roberts
Paul Cruz

Bvieecmu cnucox ecex kauenmos, saxasasuiux usdeaus xomnavuu ACI (npoussodumenv
ACI, udenmugpuxamopvr mosapoe Haxunaromcs ¢ 4100) 6 nepuod mexdy sHeapem u uro-
Hem 2008 zoda.

SELECT COMPANY
FROM CUSTOMERS
WHERE CUST_NUM IN
(SELECT DISTINCT CUST
FROM ORDERS
WHERE MFR = 'ACI'
AND PRODUCT LIKE '4100%'
AND ORDER_DATE BETWEEN '2008-01-01"'
AND '2008-06-30") ;

COMPANY

Acme Mfg.

Ace International
Holm & Landis

JCP Inc.

O6paTute BHMMaHMe Ha TO, YTO UCIIOAb30BaHME KAIOUEBOro cA0Ba DISTINCT B IOA-
3afpoce He SIBASIETCs CTPOro HeOOXOAMMBIM. ECAM OAMH M TOT Xe KAMEHT OKaXeTcs
B pe3yAbTaTax 3allpoca MHOTOKPaTHO, FAQBHBIN 3aIlpOC AACT TOT Xe pe3yAbTat. BozHu-
KaeT BOIIPOC O TOM, UTO Xy>Ke — CHIKeH)e POM3BOAUTEABHOCTH M3-3a YAAAEHMsI Ay6-
AMKAaTOB B TIOA3aIIpOCe MAM U3-3a 06pabOTKM AUILIHMX CTPOK B pe3yAbTaTax IOA3anpoca
Ipy BHIIOAHEHNMM [TPOBEpOK WHERE B rAaBHOM 3amnpoce. O6bIMHO 60AbLIMe TIO pasMepy
pe3yAbTaThbl IPOMEXYTOUHOIO 3aMpoca OKasblBaloTCs 3¢ deKTrBHee COPTUPOBKY, Tpe-
Gyroleiicss AAsL yAaAeHust Ay6aeit. Berpeuatorcs m Apyrme mnpob6aembl. Hanpumep,
B Oracle npumeHeHne GROUP BY 06b14HO 3¢ dexTnBHee, ueM DISTINCT. Kax Buaure,
HarcaHne MakCUMMaAbHO 3¢ @eKTUBHOrO 3anpoca TpebyeT AeTaAbHOTO 3HAHMUS O TOM,
xak koHKpeTHass CYBA paboraet ¢ mHcTpykumsimu SQL.

Bo Bcex mpuBeAeHHbIX MpMMepax MOA3ANpOC BO3BpalllaeT B KayeCTBe pe3yAbTaTa
cTOAGeLl AaHHBIX, a ITpeArOKeHMe WHERE I'AaBHOTO 3arpoca IpoBepsieT, paBHO AU 3Ha-
YyeHMe M3 CTPOKM TabAMLBI TAQBHOTO 3allpoca OAHOMY M3 3Ha4eHMit B MOAYyYEHHOM
croabue. Takum 06pa3oM, npoBepKa IN C MOA3AMPOCOM BBIMOAHSETCS] aHAAOTMYHO IPO-
CTOI1 mpoBepke IN, 3a UCKAIOUEHMEM TOro, YTO MHOXECTBO 3HaUYeHMI 3aAaeTcs MOA3a-
IIPOCOM, a He YKas3blBaeTCsl sSIBHO B MHCTPYKLM SELECT.

NMposepka cywecreoBanua (EXISTS)

Kax nokazano na puc.9.5, B pesyAbTaTe NpOBEpKM CYLIECTBOBaHMS (IpeAMKAT
EXISTS) MOXHO BbISICHUTb, COAEPXMTCSI AW B TabAMLIe pe3yAbTaTOB MOA3AIpOCca XOTs1 6bl
oaHa cTpoka. Crioco6a BHIITOAHUTD Te JKe AMCTBUsI ITyTeM IPOCTO POBEPKU CpaBHEHU-
eM He cyluecTsyeT. [IpoBepka Ha cyliiecTBOBaHMe AOIYCTUMa TOABKO B IOA3ANPOCaX.
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EXISTS nodzanpoc ———-@
L NOT j

Puc. 9.5. CuHTakcuueckas auarpamma nNpoBepKMU CyLLECTBOBAHUA

Bor npumep 3amnpoca, KOTOpbIit MOXHO Aerko cOpMyAMpOBaTb, UCIIOAB3Ysl ITPO-
BepKY Ha CyllleCTBOBaHMe.

Bovisecrmu cnucox moeapos, Ha komopvle nony4eH 3axa3 cmoumocmoio He menee $25000.
TOT 3anpoc MOXHO NepedpasupoBaTh CAEAYIOLLIMM 06pa3oM.

Bvisecrnu cnucox moeapos, dna xomopvix 6 mabauye ORDERS cywecmeyem no xpanunei
Mepe 00uH 3aKa3, KOMopbvlil a) S6A5emcs 3aKa3oM HA OanHvlil moeap; 6) umeem cmou-
Mocmb He meHee $25 000.

]/IHCTPYKLU/ISI SELECT, UCMIOAb3yeMasl AASI TIOAYYEeHMsT Tpe6yeMoro CIIMCKa TOBapOB,
IIpyBEAe€Ha HMXe.
SELECT DISTINCT DESCRIPTION
FROM PRODUCTS
WHERE EXISTS (SELECT ORDER_NUM
FROM ORDERS
WHERE PRODUCT = PRODUCT_ID
AND MFR = MFR_ID
AND AMOUNT >= 25000.00) ;

DESCRIPTION

500-1b Brace
Left Hinge
Right Hinge
Widget Remover

KoHuenTyaAbHO rAaBHBIN 3alIpOC MOCAEAOBATEABHO IepebupaeT Bce CTPOKM TabAu-
bl PRODUCTS, U AASI KQXKAOTO TOBapa BBIIIOAHSIET NoA3anpoc. PesyabTaToM noasanpoca
sIBAsIeTCs1 cTOAGell AaHHBIX, COAepXKalllnii HOMepa Bcex 3aKa3oB “TeKylllero” ToBapa Ha
cymMy He MeHee $25000. Ecam Takme 3akasbl eCTb (T.e. CTOAGeLl He MyCTOJ1), TO MpOBep-
Ka EXISTS BosBpaulaeT TRUE. Ecan noasanpoc He AaeT HM OAHOJ CTPOKM 3aKa30B, [TPO-
Bepka EXISTS BO3BpalllaeT 3HaueHue FALSE. JTa IpoBepKa He MOXeT BO3BpallaTbh
3HaueHue NULL.

MO>XHO M3MEHUTb AOTUKY NPOBepKM EXISTS M UCIIOAB30BaTh OpMYy NOT EXISTS.
Toraa B cAyuae, ecAM MOA3aNpoOC He CO3AAET HM OAHOI CTPOKM pe3yAbTaTa, poBepKa
BO3BpallaeT TRUE, B IPOTMBHOM CAy4yae — FALSE.

O6paTuTe BHMMaHMe Ha TO, YTO NPeAMKAT EXISTS B A€/ICTBUTEABHOCTY BOBCE He 1UC-
noJb3yem pe3yAbTaThl MoA3arpoca. [TpoBepsieTcs ToAbkO HaaMume pesyabTartos. [lo
sToi npuumHe B SQL cMsryaeTcs: MpaBUAO, COTAACHO KOTOPOMY “TNIOA3aNpOC AOAXKEH
BO3BpalllaTh OAVH CTOAG€Ll AQHHBIX”, ¥ B TIOA3AIIpOCe NMpOBepKN EXISTS AOMYyCKaeTcsl
ucnoAb3oBaHue GopMbl SELECT *. [T03TOMy NpeABIAYLIMIT 3anpoC MOXKHO Iepenycatb
CAAYIOLIMM 06pa3oM.
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Buieecrmu cnucox moeapos, Ha komopvle noaYyueH 3aka3 cmoumocmvio He meHee $25 000.

SELECT DESCRIPTION
FROM PRODUCTS
WHERE EXISTS (SELECT *
FROM ORDERS
WHERE PRODUCT = PRODUCT_ID
AND MFR = MFR_ID
AND AMOUNT >= 25000.00) ;

Ha npakruxe npu ncnoab3oBaHMM MOA3aIipoca B MpoBepke EXISTS O6bIYHO NMpPUMEHsI-
eTcsl MMeHHO 3Ta ¢opMa — SELECT *.

BoT HexoTOpble AOMOAHMTEAbHBIE NPUMEpPHl 3allpOCOB, B KOTOPBIX MCIIOAB3YeTCs
nposepka EXISTS.

Bvisecmu cnucox xauenmos, 3axpennennvix 3a Cvto Cmum (Sue Smith), komopuvie He pas-
Mecmuau 3akasvl Ha cymmy cevie $3000.

SELECT COMPANY
FROM CUSTOMERS
WHERE CUST_REP = (SELECT EMPL_NUM
FROM SALESREPS
WHERE NAME = 'Sue Smith!')
AND NOT EXISTS (SELECT *
FROM ORDERS
WHERE CUST = CUST_NUM
AND AMOUNT > 3000.00) ;

COMPANY

Carter & Sons
Fred Lewis Corp.

Buvieecrnu cnucox ogpucos, ede umeemcst cayxaujuil, ueil niaaM npesviudem 55 npoyexmos
om naaxa oguca.

SELECT CITY
FROM OFFICES
WHERE EXISTS (SELECT *
FROM SALESREPS
WHERE REP_OFFICE = OFFICE
AND QUOTA > (.55 * TARGET)) ;

Denver
Atlanta

OrMeTuM, YTO BO BCeX INPUBEACHHBIX IpMMepax IMOA3aMpOC COAEPXMT BHEIHIOIO
CCBIAKY Ha cTOAbell TabAMLBI M3 FAaBHOrO 3anpoca. Ha mpaxruke B roasamnpoce npo-
BepKM EXISTS BCeraa MMeeTCsl BHELLHSIsI CChIAKA, CBSI3bIBAIOLLIAsl [TOA3AIIPOC CO CTPOKO,
HpoBepsIeMOJi B HACTOSILLIMIT MOMEHT T'AaBHbIM 3allPOCOM.
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MuorokparHoe cpaBHeHue (npeaukaTbl ANY u ALL)*

[Tpu npoBepke IN BHIACHSETCs, He paBHO AM HEKOTOpPOe 3HaueHue OAHOMY M3 3Ha-
YeHMI, COAePXKALLMXCsI B CTOAOLIe pe3yAbTaTOB roasanpoca. B SQL nMeroTcst Takke ABe
Pa3sHOBMAHOCTU MHO20KPAMHO020 CpPasHeHuss — ANY ¥ ALL, paclIMpsIOILMe MTPEABIAYLIYIO
IPOBEPKY AO YPOBHS APYIMX OII€paTOpOB CpaBHEHMs, TaKMX Kak OOAblle (>) MAM
MeHblle (<). Kak nokasaHo Ha puc. 9.6, B obenx rmpoBepkax HEKOTOpOe 3HaueHue CpaB-
HUBAETCs1 CO CTOAGLIOM AaHHBIX, OTOOPAHHBIX [IOA3AIIPOCOM.

——— @vipadcenue = ANY I noosanpoc —»@
<> I— ALL

>=

Puc. 9.6. CuHTaKcMuyeckan AnarpaMmma MHOrOKpaTHOro cpaBHEHUA

Mpeaukar ANY*

KalodeBoe cA0BO ANY MCIIOAB3YeTCs COBMECTHO C OAHMM M3 LIECTM OIepaToOpOB
cpasHeHust SQL (=, <>, <, <=, >, >=) ¥ CpaBHMBaET ITpOBepsieMOe 3HaYeHMe CO CTOABLIOM
AQHHBIX, OTOOpaHHBIX MOA3aNpocoM. [TpoBepsieMoe 3HaUeHMe NIOOYEPeAHO CpaBHUBAET-
Cs1 C KAXObIM SAEMEHTOM, COAEpXKAIMMCs B CTOAbLIe. Ecan Hexomopoe U3 3TuX cpaBHe-
HUI AaeT pe3yAbTaT TRUE, TO ITpoBepka ANY BO3BpalllaeT 3HaueHyne TRUE.

BoT npumep 3ampoca ¢ npeAMKaToM ANY.

Buisecrnu cnucok cayxauyux, npUHASIUX 3aka3 Ha cymmy, npesviuarouyto 10% naaua.

SELECT NAME
FROM SALESREPS
WHERE (.1 * QUOTA) < ANY (SELECT AMOUNT
FROM ORDERS
WHERE REP = EMPL_NUM) ;

Sam Clark
Larry Fitch
Nancy Angelli

KoHLenTyaApHO rAaBHBIN 3aIpOC OAHY 3a OAHON IMPOBEPSIET BCe CTPOKM TabAMLIbI
SALESREPS. [Toa3anpoc HaxOAUT BCe 3aKasbl, IPUHSTBIE TEKYLIMM CAY>KalllMM, M BO3-
BpallaeT CTOAGeLl, COAePXKALLMIT CTOMMOCTHM 3TMX 3aKa3oB. [IpearoxeHne WHERE TAaB-
HOTO 3aIipoca BBIYMCASIET A€CSITh IIPOLIEHTOB OT NAAHA TEKYILEro CAYXXallero 1 UCIOAb-
3yeT 3TO UMCAO B KayecTBe IPOBEPSIEMOro 3Ha4eHMsl, CpPaBHMBAsl €r0 CO CTOMMOCTBIO
KaXAOro 3akasa, OTObpaHHOro noasarnpocoM. Ecau ectb xoma 6vi odum 3akas, crou-
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MOCTb KOTOpPOTO TNpeBhblIaeT BHIYMCAEHHOE IIpOBepsieMoe 3HayeHue, TO IpOBepKa
< ANY BO3BpalllaeT 3HaueHMe TRUE, a MMsI CAy>Xalllero 3aHOCUTCs1 B TaDAMLLY pe3yAbTa-
TOB 3arpoca. EcAu Takmx 3aKa3’oB HeT, MMsl CAy>Kallero B TabAMIY pe3yAbTaToOB 3alpoca
He nonaaaet. B cootserctBim co cranaaptom ANSI/ISO, BMecTo npeankaTa ANY MOX-
HO UCIIOAB30BaTh NpeAMKaT SOME. O6bIYHO MOXHO yNIOTPebAsITh AIO6OM M3 HMX, HO He-
xotopble CYBA He NopAAepXMBaIOT ITpeAnKaT SOME.

MHoraa npoBepka ANY MOXeT OKa3aTbCsl TPYAHOVM AAsl TIOHMMaHMsl, TIOCKOAbKY
BKAIOYAeT B cebsl He OAHO CpaBHeHMe, a HeCKOAbKO. EcAym mpounraTh ycAroBue cpaBHe-
HJ51 HEMHOTO [I0-APYTOMY, 3TO ITOMOJeT MOHSATh ero cMbicA. Hanpumep, nposepky

WHERE X < ANY (SELECT Y ...)

CAEAYET YUTaTb HE KaK

roe X MeHbuwe, ueM Jiobor BeIOPaAHHBI Y. ..

a Tak:

roe X MeHblle HexKoToporo m3s Y...
Toraa npeAbIAyLqu/'I 3alpocC MOXHO Hepe(bpa?;I/IpOBaTb CACAYIOLLIMM 06pa30M:

Bvisecmu cnucox cyxaugux, y Komopuix 01 HeKOMOpozo 3aKasd, NPUHAMO20 UMU, e20
CMouMocmv npesviuidem 0ecsimv NPOYEHINO0s Om NIAHO8020 06beMA NpPooaX: CJYXauieeo.

Ecan noasamnpoc B mpoBepke ANY He CO3AA€T HM OAHOV CTPOKM MAM €CAM pe3y AbTa-
TBl COAEp>KaT 3Ha4yeHus: NULL, TO pe3yAbTaT IPOBEPKM MOXET ObITb pa3sHbIM B pa3sAny-
HpIx CYBA. B cranaapre ANSI/ISO aas s3bika SQL coaepxaTcst oApoGHble NTpaByAa,
OIpeAEeAsIIOLLNE Pe3YAbTaThl NPOBEPKM ANY, KOrAa IMpoBepsieMoe 3HaueHye CpaBHMBa-
€TCs1 CO CTOAGLIOM pe3yAbTaTOB MIOA3AINPOCa.

o Ecau noasanpoc Bo3BpalllaeT pe3yAbTaT B BUA€ MyCTOro CTOA6LIa, TO MpoBep-
Ka ANY BO3BpallaeT 3Ha4eHue FALSE (B pe3yAbTaTe BHIIIOAHEHMs IOA3ANIPOCca
He TIOAY4€eHO HYM OAHOTO 3HauyeHMs, AAsl KOTOPOTO BBIIIOAHSIAOCDH Obl YCAOBME
CpaBHeHMs]).

e Ecam onepauus cpaBHeHus1 AaeT TRUE xoms 6bt 013 00HO20 3HaYeHUsI
B CTOAOLlE, TO MpoBepKa ANY BO3BpalllaeT 3HayeHue TRUE (MMeeTcsl HEKOTO-
poe 3HaueHMe, IOAYUYEHHOe MOA3AIPOCOM, AAsI KOTOPOTO YCAOBME CpaBHEHMsI
BBbITIOAHSIETCS).

o Ecau omepaums cpaBHeHMs1 AaeT FALSE AASl BCeX 3HauyeHMi B CTOADLE, TO
npoBepKa ANY BO3BpalllaeT 3HaueHye FALSE (MOXHO yTBepXAaTb, YTO HU AAS
OAHOTO 3Ha4yeHMsl, BO3BPAllleHHOTrO NTOA3alIPOCOM, YCAOBME CPaBHEHMS! He Bbl-
TTIOAHSIETCST).

o Ecau onepauys cpaBHeHus1 He AaeT TRUE HU AAsI OAHOTO 3Ha4eHMsl B CTOADLLe,
HO B HEM VIMEETCs] OAHO MAM HECKOABKO 3HaueHuil NULL, TO ImpoBepka ANY
BO3BpalllaeT pe3yAbTaT NULL. B 9Toit cuTyaLum HeBO3MOXKHO C OIIPEAEAE€HHO-
CTBIO CKa3aTb, CYLIECTBYeT AU MOAYUYEHHOe MOA3alpOCOM 3HAaueHMe, AAsl KO-
TOPOrO BbIITOAHSIETCSl YCAOBME CPaBHEHMsI; MOXET OblTb, CYLIECTBYeT, a MO-
>KET, U HeT — BCe 3aBMUCUT OT “HacTosimx” (HO MoKa HEM3BECTHBIX) 3HaUEeHMI
HEM3BECTHBIX AAHHBIX.
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Ha npakTtuke nposepka ANY MHOrAa MOXeT MPUBOAUTD K OLIMOKAM, KOTOpbIe TPYA-
HO BBISABUTb, OCOO€HHO KOTrAa MpUMEHseTCs orlepaTop cpaBHeHMs “He paBHO” (<>). Bor
puMep, UAAIOCTPUPYIOLLNIA AAHHYIO IPO6AEMY.

Bvigecmu umena u eospacm ecex Cayxauyux, Komopvle He pyKoeoodsm ogucamu.

3aMaH4MBO 6bIAO 6bl BLIPA3UTh 3aMPOC TAKUM O6pa3oM.

SELECT NAME, AGE
FROM SALESREPS
WHERE EMPL_NUM <> ANY (SELECT MGR
FROM OFFICES) ;

IToasamnpoc
SELECT MGR
FROM OFFICES;

B Ka4eCcTBe pe3yAbTaTOB BO3Bpallla€T MAQHTM(bMKaTOpr CAYyXalIMX, SIBAAIOLIMUXCA pYy-
KOBOAUTEASIMU OCl)I/ICOB, TIO3TOMY KaxXemcs, YTO 3aIlpoC UMeeT CAGAYIOMMﬁ CMDICA.

Haumu ecex cayxaugux, e seasouguxcs pyxosooumensimu ogucoe.
Ho sto He max! Ha camoM Aeae npuBeAeHHbII 3alIpOC O3HaYaeT CAeAYIoLIee.

Hanmu ecex cayxawux, xomopvie 015 Hexomopozo oguca He S6aS10MCs e20 pyxoeodume-
ASAMU,

KoHeuHo, AAs AIO60TO CAy>Kalllero MOXHO HaiTU Hexomopulti 0puC, pyKOBOAUTEAEM
KOTOpOTO OH He sBAsieTcs.. B TabAuily pe3yAbTaToB 3ampoca BOMAYT éce CAyalliue, 1o-
STOMY 3alpoC He AaeT OTBeTa Ha MOCTaBA€HHbBII BONpoc! A MpaBUABHBIM SIBASETCS CAe-
AYIOLLMIA 3a11poC.

SELECT NAME, AGE
FROM SALESREPS

WHERE NOT (EMPL_NUM = ANY (SELECT MGR
FROM OFFICES)) ;

NAME AGE
Mary Jones 31
Sue Smith 48
Dan Roberts 45
Tom Snyder 41
Paul Cruz 29

Nancy Angelli 49

3anpoc ¢ mpeAMKaToM ANY BCceraa MOXHO Npeo6pa3oBaTh B 3aIpoC C MPEAMKATOM
EXISTS, nepeHoCs onepaLuio CpaBHEHUsI BHY TPb YCAOBMsI OTOOpa MoA3anpoca. 3To Xo-
pollasi MbICAb, TIOCKOABKY B 3TOM CAy4ae MCKAIOYAIOTCs OLIMOKM, TOAOOHBIE TOABKO YTO
paccMoTpeHHO. BoT aabTepHaTHBHas dopMa 3anpoca ¢ NpoBepKoit EXISTS.
SELECT NAME, AGE
FROM SALESREPS
WHERE NOT EXISTS (SELECT *

FROM OFFICES
WHERE EMPL_NUM = MGR) ;
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NAME AGE
Mary Jones 31
Sue Smith 48
Dan Roberts 45
Tom Snyder 41
Paul Cruz 29

Nancy Angelli 49

Npeaunxar ALL*

B mposepxe ALL, KaK U B IpOBepKe ANY, MCIIOAb3Y€TCsI OAMH U3 111eCTH OIlepaTOpOB
(=, <>, <, <=, >, >=) AAS CpaBHeHMs] POBEPSIEMOTO 3HAYEeHMsI CO CTOAOLIOM AAHHBIX,
0T06paHHbIX HOABarIpOCOM. HpOBepﬂemoe 3Ha4YeHue nooqepeAHo CpaBHVIBaeTCﬂ C Kax-
AbBIM S5AEMEHTOM, COAep)KaI_lIl/IMC}I B CTOA6Lle. ECAI/I BCe CpaBHeHI/UI AAlOT peSYAbTaT
TRUE, TO npOBepKa ALL BoaspaluaeT 3HayeHue TRUE.

BoTt npumep 3anpoca c mpeAMKaTOM ALL.

Buvieecmu cnucox oghucos ¢ naaHoeviMu 06vemamu npodax, Y ecex CAYKAUUX Komopuvix
axmumeckuii obvem npodax npesvrgem 50 npoyenmoe om naaHa oguca.

SELECT CITY, TARGET
FROM OFFICES
WHERE (.50 * TARGET) < ALL (SELECT SALES
FROM SALESREPS
WHERE REP_OFFICE = OFFICE) ;

CITY TARGET
Denver $300,000.00
New York $575,000.00
Atlanta $350,000.00

KoHLenTyaApHO rAaBHBIN 3aIpOC NMOOYEPEAHO NPOBEpPsIET KaXKAYIO CTPOKY TabAMLIb
OFFICES. [ToA3anpoc HaXOAUT BCeX CAyXKalllMX, paboOTaIOLLMX B TeKylleM oduce, U BO3-
BpalllaeT CToAGeLl ¢ paKTUIeCKIMMM 06beMaMM ITPOAAXK AAsI KXKAOTO CAyxaluero. [Tpea-
AOXeHMe WHERE I'AaBHOTO 3ampoca BblumcasieT 50 NPOLIEHTOB OT IAaHa MpoAaX oduca
M CpaBHMBAeT 3TO 3HauyeHMe CO BceMM obbeMaMM NPOAAX, NIOAyYaeMbIMM B pe3yAbTare
BBIIIOAHEHMs MoA3aripoca. Ecau Bce o6beMbl 1poAaXK MpeBhIIAIOT NpoBepsieMoe 3Haye-
HMe, TO ITpOBepKa < ALL BO3BpalllaeT 3HaueHMe TRUE M AaHHbIIT 0puC BKAIOYAETCs B Tab-
AULLY pe3yAbTaToB 3arpoca. Ecan HeT, To oduc He ronapaeTr B TabAMLLY pe3y AbTaTOB.

[Mposepka ALL, NOAOGHO npoBepke ANY, MOXET OKa3aTbCsl CAOXKHOM AAsl TTIOHMMa-
HMs1, IOCKOABKY BKAIOYaeT B cebsl He OAHO CpaBHeHMe, a HeCKOAbKO. U cHOBa, ecan um-
TaTbh yCAOBME CPaBHEHMs] HEMHOTO MHaue, 9TO IOMOTaeT MOHATb ero cmbicA. Hanmpumep,
IPOBEPKY
WHERE X < ALL (SELECT Y...)

CAeAyeT YUTATb HE KaK
roe X MeHbuwe, uYeM BCe BeIOpaHHbBE Y. ..

a Kak

roe gias Bcex Y X MeHpwme Y. ..
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Toraa HpeAblAyu.U/Iﬁ 3alpOC MOXHO ITPEACTAaBUTb B TAKOM BUAE.

Bvisecrnu cnucox ogpucos, ede dns ecex cayxauwjux 50 npoyenmos naana oguca meuvuie,
veM axmuueckuii o6vemM Npooax Kaxooeo CIyxaujezo.

Ecan noasanpoc B nposepke ALL He BO3BpalllaeT HU OAHOIM CTPOKM VAU €CAU pe-
3yAbTaThbl 3alpoca coAep><aT 3HayeHust NULL, To B pasanuHbix CYBA mposepka ALL
MOXeT BBIIIOAHSTBCS No-pasHoMy. B cranaapte ANSI/ISO SQL coaepxaTcst moApob6-
Hble IIPAaBIAA, OIPEACASIIOLIME Pe3YAbTAThl MTPOBEPKM ALL, KOTAa IpoBepsieMoe 3Hayve-
Hle CPaBHMBAETCsl CO CTOAGLIOM pe3yAbTaTOB IIOA3ANPOCa.

e Ecan TMOA3aIpOC BO3BpalllaeT pe3yAbTaT B BUAE ITYCTOrO CTOA6I_[a, TO NMpoBep-
Ka ALL BO3BpalllaeT 3Ha4eHne TRUE. C‘{I/ITaeTCﬂ, 4TO YCAOBME CpaBHEHMSI Bbl-
TIOAHSIETCs1, AaXKe €CAU pe3yAbTaThbl M0A3aINpoca OTCYTCTBYIOT.

e Ecau onepaums cpaBHeHMs1 AaeT pe3yAbTaT TRUE AAsl KaXAOTO 3Ha4yeHus
B CTOAOLe, TO NpoBepka ALL BO3BpalllaeT 3HayeHue TRUE. YcAOBMe CpaBHe-
HMSI BHITTIOAHSIETCSI AASI KKAOTO 3Ha4eHMsl, BO3BPALLEHHOTO [TOA3AITPOCOM.

e Ecan ornepaunst CpaBHeHMsI Aa€T pe3yAbTaT FALSE AAsl HEeKOTOpOro 3Ha4eHus1
B CTOA6H€, TO MpoBepKa ALL BO3BpalllaeT 3HaueHue FALSE. B sToM CAy4ae
MOJXXHO yTBep>XAaTb, YTO YCAOBME CpAaBHEHMUS BBIIIOAHSIETCSI HE AASI KaXXAOro
3Ha4eHus1, BO3BpallleHHOI'O ITOA3AITpOCOM.

o Ecau onepaumsi cpaBHeHMs1 He AaeT pe3yAbTaT FALSE HM AASl OAHOTO 3Haye-
HMs1 B CTOADLIE, HO AASl OAHOTO MAM HECKOABKMX 3HaueHMil AaeT pe3yAbTaT
NULL, TO nMpoBepKka ALL BO3BpalllaeT 3HaueHue NULL. B sToit cutyaumm Heap-
351 C OIIPEAEAEHHOCTBIO CKa3aTb, AAsl BCeX AM 3HaueHMi, BO3BpallleHHbIX TOA-
3allpOCOM, CIIpaBEAAMBO YCAOBME CPAaBHEHMsI; MOXeT ObITh, AASI BCEX, @ MOXeET,
M HeT — BCe 3aBUCUT OT “Hacrosiiux” (HO MoKa HeM3BEeCTHbIX) 3HaUeHUi He-
M3BECTHBIX AQHHBIX.

Oumbky, KOTOpble MOTYT CAYYMTBCS, €CAM NpoBepKa ANY COAEPXMUT onepaTop
cpaBHeHMs1 “He paBHO” (<>), MOTYT BO3HMKHYTb ¥ Npu nposepke ALL. IIposepky ALL,
TaK e KaK M MpoBepKy ANY, BcerAa MOXKHO Ipeo6pa3oBaTh B 5KBMBAA€HTHYIO IIPOBEP-
Ky Ha CcyluecTBoBaHMe (EXISTS), nepeHecs olepalMio CpaBHEHMsI B IOA3ANpoOC.

Moa3anpocbl U COEAHHEHUSA

[1pu YTeHMM AQHHOI TAaBbl Bbl, BO3SMOXHO, 3aMeTMAM, YTO MHOTMeE 3alpocChl, 3amu-
CaHHble C NTpMMEHEeHMeM TOA3aIIPOCOB, MOXKHO NPEACTaBUTb B BUA€ MHOTOTAOAMYHBIX
3anpocoB. Takoe caydaeTcss AOBOABHO 4acTo, 1 SQL rno3BoasieT 3anycaTh 3alIpoC He OA-
HMM CIIOCOOOM, UTO MAAIOCTPUPYET CACAYIOLLMIT [TpUMep.

Bvieecrnu umena u eospacm cayxawux, pabomarouux 6 ogucax 3anacHozo pesuoHa.

SELECT NAME, AGE
FROM SALESREPS
WHERE REP_OFFICE IN (SELECT OFFICE
FROM OFFICES
WHERE REGION = 'Western');
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NAME AGE
Sue Smith 48
Larry Fitch 62
Nancy Angelli 49

Sta ¢opMa 3armpoca oyeHb HAM3KA K ero caosecHoi dopmyanposke. IToasarpoc
BO3BpalllaeT CIIMCOK OGUCOB 3allaAHOTO PETrMOHa, a TAABHBI 3alIpOC HAXOAUT CAYXKa-
1MX, paboTarolmx B 3TMX oducax. Bor aabTepHaTHBHasi popMa AQHHOTO 3ampoca, MC-
NOAB3YIOLIIasi COEAMHEHVe ABYX TabAULL.

Buisecmu umena u eo3pacm cayxausux, pabomarousux e ogucax 3anadHozo pezucHa.

SELECT NAME, AGE
FROM SALESREPS, OFFICES
WHERE REP_OFFICE = OFFICE
AND REGION = 'Western';

NAME AGE
Sue Smith 48
Larry Fitch 62
Nancy Angelli 49

AaHHas dopMa 3anpoca cBs3bIBaeT TabAuIbl SALESREPS ¥ OFFICES, 4yTO6bl HailT!
PervoH, B KOTOPOM paboTaeT KaXkABblif CAY>XKalllMii, a 3aTeM UCKAIOYAeT TeX CAY>Kallmx,
KOTOpble He paboTaloT B 3arlaAHOM peruoHe. Ellle 0AMH crioco6 pellieHyst OCTaBA€HHOM
3aAauy — 3alMCh 3aMpoca C IpMMeHeHMueM ornepaTopa EXISTS.

Buigecrnu umena u eospacm cAyxauwsux, pabomarousux e ogucax 3anadHozo pezuoua.

SELECT NAME, AGE
FROM SALESREPS
WHERE EXISTS (SELECT *
FROM OFFICES
WHERE REGION = 'Western'
AND REP_OFFICE = OFFICE);

NAME AGE
Sue Smith 48
Larry Fitch 62
Nancy Angelli 49

Ka>xablit 3 Tpex NMpuBEAEHHBIX 3alIPOCOB KOPPEKTHO HaXOAUT MHTEPeCYIOLIMX Hac
CAYXKaLLMX, M HY OAMH U3 HUX He SIBASIeTCSI HU €eAMHCTBEHHO MpaBUABHBIM, HY OIIMO0Y-
HBIM. AAsI GOABIIMHCTBaA AIOA€ NEPBBIl BapyaHT (C MCTIIOAB30BaHMEM TOA3AIpOCa) 10-
KaxeTcsi 60Aee eCTECTBEHHBIM, TaK KaK B CAOBECHOM 3aIlpoce He TpebyeTcsl HUKaKOM
uHdopMauumu 06 oducax, M HEOOXOAMMOCTb COEAVHEHMs Tabauil SALESREPS
M OFFICES AAs OTBeTa Ha 3aIlpoC KaXeTcsl HeMHOro cTpaHHoit. KoHeuHo, ecaun 3ampoc
M3MEHUThb TaK, YTOOBl B HeM 3allpalllMBaAach MHdopMaLmsa U3 Tabauubl OFFICES, TO
BapMaHT C IOA3AIIpOCOM 6OAbllle He TOAUTCS M HEOOGXOAMMO MUCIIOAB30BaTh 3aIpoc
K ABYM TabAMLIaM.



['AaBa 9. M0A3anpOChI H BbIPaXEHHA C 3aNPOCaMM 247

Buvisecmu umena u eo3pacm cayxauux, pabomaouwiux 6 3anadHom pezuoHe, a Makxe 2o-
poda, 8 KOMOpvIX OHU pabomarom.

n HaO60pOT, VIMeeTCsl MHOI'O 3allpOCOB C ITOA3AIIpOCaMy, KOTOpbIe Heb3sl BbIpa3uTb B
BUAE SKBMBAAEHTHOIrO coeAMHeHus1. Bot HpOCTOf/'I npumep.

Buieecrnu umena u eospacm cayxaujux, 01 KOMopvlX NAAHOSuIL 06veM Npoodax: eviue
cpedneeo.

SELECT NAME, AGE

FROM SALESREPS
WHERE QUOTA > (SELECT AVG (QUOTA)
FROM SALESREPS) ;

NAME AGE
Bill Adams 37
Sue Smith 48

Larry Fitch 62

B AaHHOM CAy4ae BHYTpeHHMIZ 3aIIpocC SIBASIETCsSI UTOI'OBBIM, a BHQLUHI/Iﬁ — HeT, I10-
STOMY U3 3TUX ABYX 3aITpOCOB HEAb351 CO3AAaTb COeAHEHMe.

BAoXeHHble NoA3anpochl

Bce paccMoTpeHHBle AO CMX TOp 3arpochl 6bIAM ABYXYPOBHEBBIMM M COCTOSIAM U3
T'AQBHOTO 3armpoca U rnoasanpoca. TouHO Tak Xe KaK BHYTpM FAaBHOTO 3alipoca MOXeT
HAXOAMTbCS MOA3AIPOC, TaK ¥ BHYTPU MOA3aNpOCca MOXeT HaXOAUTHCS ellle OAMH IOA-
3arpocC, Ha3blBaeMblil B TAKOM CAyuae BAOXXEHHBIM. BoT mpumep TpexypoBHeBOro 3a-
Impoca, B KOTOPOM MMeEeTCsl TAaBHblI 3alIpoc, MoA3anpoc 1 “noanoasanpoc”.

Buvisecu cnucok K.auexmos, 3aKpeneHHoulx 3a CaAYyxXaujumu, paﬁoma;ougwuu 8 odmcax
60CMOYH020 pecloHA.

SELECT COMPANY
FROM CUSTOMERS
WHERE CUST_REP IN (SELECT EMPL_NUM
FROM SALESREPS
WHERE REP_OFFICE IN (SELECT OFFICE
FROM OFFICES
WHERE REGION = 'Eastern'));

COMPANY

First Corp.
Smithson Corp.
AAA Investments
JCP Inc.

Chen Associates
QMA Assoc.

Ian & Schmidt
Acme Mfg.
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B sToM nmpuMepe caMblit BHYTpPeHHMIt TOA3ANpOC

SELECT OFFICE
FROM OFFICES
WHERE REGION = 'Eastern';

BO3BpalllaeT CTOAGel] AaHHbIX, COAePXaLNii MAeHTMUKATOPbl 0PUCOB BOCTOYHOTO pe-
ruoHa. CAeAyoLImit OA3anpoc
SELECT EMPL_NUM

FROM SALESREPS
WHERE REP_OFFICE IN (mom3anpoc) ;

BO3BpalllaeT CTOAGeLl AaHHbIX, COAepXXallMit MAeHTMUKATOPbl CAyXallux, paboTaro-
LIMX B OAHOM 13 Bbl6paHHbIX 0dMCOB. V1 HaKOHeLl, BHELLIHMI 3aIpoC
SELECT COMPANY

FROM CUSTOMERS
WHERE CUST_REP IN (mozg3ampoc) ;

HaXOAUT KAMEHTOB, 3aKpeIIAeHHbIX 3a BbIOPaHHBIMM CAYXKalLIMMU.

ITo Takoit Xe MeTOAMKE MOXXHO CO3AaBaTh 3alpOChl C YeTHIPbMS U 60Aee YPOBHIMM
BroxeHHocTH. CranaaptT ANSI/ISO He onpeaeasieT MakcMMaAbHOE UMCAO YPOBHeN
BAOXEHHOCTH, HO Ha ITPaKTUKe C POCTOM MX YMCAA OYeHb OBbICTPO YBEAUUMBACTCSI BpeMsI
BBINIOAHeHMs! 3altpoca. Koraa 3anpoc uMeet 60aee AByX ypoBHei BAOXKEHHOCTH, OH CTa-
HOBUTCSI TPYAHBIM AASL UTeHMs1 M oHMMaHus1. Bo MHorux peaamsaumsax SQL koanuecr-
BO yPOBHeJ1 BAOXXEHHOCTH 3alIPOCOB OrpPaHMYEHO OTHOCUTEABHO HEOOABLIMM YMCAOM.

KoppeAupoBaHHble NoA3anpochbl*

KonuentyaabHo SQL BHINOAHSIET MOA3AMPOC MHOTOKPaTHO — [0 OAHOMY pa3sy AAs
Ka’kAOM CTPOKM rAaBHOro 3anpoca. OAHaKO BO MHOTMX CAY4Yasix ITOA3ANpOC BO3BpallaeT
00HU U mMe e pe3yAbTaTbl AAS BCEX CTPOK MAM AAS TPYIINbI CTPOK. PaccMoTpyum npumep.

Buisecrnu cnucox ogpucos, 6 xomopvix gpakmumeckuii 0fveM Nnpooax. Hiuxe YcpedHeHHO20
N1aH08020 06veMa npodax 0as ecex oghucoe.
SELECT CITY

FROM OFFICES

WHERE SALES < (SELECT AVG (TARGET)
FROM OFFICES) ;

Denver
Atlanta

B sTOM 3anpoce 6b1A0 O6b Hepa3yMHO BBIIOAHSITb IIOA3aNPOC IISITh Pa3 (OAMH pas AAsl
KaXxAoro oduca). YcpeAHeHHbI MAAH He U3MEHSeTCs; OH abCOAIOTHO He 3aBUCUT OT
npoBepsieMoro B HacTosilMit MOMeHT oduca. CAea0BaTEAbHO, TIOA3aIIPOC MOXHO Bbl-
MOAHUTb TOABKO OAMH pa3 M, IOAYYMB yCpeAHeHHblit naaH ($550000), mpuBecTy raas-
HBI/ 3alIPOC K TaKOMY BUAY.
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SELECT CITY
FROM OFFICES
WHERE SALES < 550000.00;

Kommepueckne peaansauym SQL aBToMaTH4ecku 06HapyXMBaIOT Takue CUTyaLuu
Y UCTIOAB3YIOT COKpallleHHOE BbIUMCAEHME BCSIKUMIA pa3, KOrAa eCTh TaKasl BO3MOXHOCTb,
4TOOBl YMEHBIINTb 06beM paboThl, HEOOXOAMMON AAsI BbITOAHeHus! 3anpoca. Ho koraa
MOA3AIPOC COAEP>KUT BHEILHIOIO CCBIAKY, AAHHO€ YIpOLLeHe MPUMEHSTb HeAb3sl, Kak
TI0Ka3aHOo B CAEAYIOLLEM IpuMepe.

Buvisecmu cnucox Od)llCOB, 68 KOmopvlx njaaHosvle 06ve Mol npoaa)x npesviiiarom cymMmapHvie
NJaHvl CaAYyxauwjux, paéomarouwx 8 HUX.
SELECT CITY
FROM OFFICES
WHERE TARGET > (SELECT SUM(QUOTA)

FROM SALESREPS
WHERE REP_OFFICE = OFFICE) ;

Chicago
Los Angeles

B pasHbix cTpokax Tabauubl OFFICES, MpoBepsieMOil peAAOXKeHueM WHERE raas-
HOro 3amnpoca, ctoabel] OFFICE (KOTOpBIit SIBASIETCSl BHELHel CCHIAKOI B MOA3aIpoce)
uMeeT pa3AnyHble 3HayeHus. [T05TOMy MoA3anpoc AOAXeH BBIIIOAHSTHCS ISIThb pa3 —
10 OAHOMY pa3y AAsl KaXAOit CTpoxu Tabamubl OFFICES. Iloasampoc, coaepixarimii
BHEIIHIOIO CChIAKY, Ha3blBAeTCsl KOppelposanHblM, TaK KaK ero pe3yAbTaThl OKa3blBalOT-
Cs1 KOPPEAMPOBAaHHBIMU C KaXKAOi1 CTPOKOI TabAuUIbl B rAaBHOM 3ampoce. [To Toit xe
NpUYMHe BHELLHSIs CChIAKA Ha3blBaeTCsl UHOTAA KOPPeaUpOBaHHO.

[Toa3anpoc MoOXeT coaepXaTh BHEIIHME CCBIAKM Ha TabAMIY B NMPeAAOXEeHUM
FROM 1106020 3ampoca, KOTOPbIif COAePXUT AaHHBI MMOA3ANPOC, He3aBUCUMO OT €ro
yPpOBHs1 BAOXeHHocTn. Hanpumep, nMs croabua B noasarnpoce 4eTBepTOro ypOBHS
MO>eT OTHOCUTbCS KaK K OAHOI U3 TabAUL, yKa3aHHBIX B IIPEAAOKEeHUM FROM rAaB-
HOTO 3aIpoca, TaK U K Tabaulle B AI06OM MOA3aNpoce BTOPOro UAM TPeThero ypoBHs,
coAepXKallleM AaHHbIi [0A3alpoC YeTBepTOro ypoBHs. He3aBucuMMO OT ypOBHs BAO-
JKEHHOCTM, BHELIHSsI CChlAKAa BCeraa IMpUHMMAaeT 3HaueHue CToAbLla B TeKyluei
CTpOKe NpoBepsieMON TabAULIBL.

Tak Kak rmoaA3anpoc MOXeT COAepXaTb BHEIIHME CChIAKM, BEPOSITHOCTb MOsIBAe-
HUS HEOAHO3HAaYHbIX CCBIAOK Ha MMeHa CTOAGLIOB B IOA3allpoce ellle BhIILE, YeM
B rAaBHOM 3arnpoce. Ecan B noasanpoce npucyTcTByeT HEITOAHOe UMsl cToAabLa, SQL
AOAXEH OIpPEAeAUTb, OTHOCUTCS AM OHO K TabAulle NMpeAaroXeHMs: FROM caMoOro
NoA3arpoca MAM K IPEeAAOXeHHI0 FROM 3amnpoca, coaepallero noasanpoc. Ytobsl
MMHMMM3MPOBaTh BO3MOXHOCTb NMyTaHuubl, B SQL Bceraa mpearnoaaraercs, 4TO
CChlAKAa Ha cToAGell B MOA3aNpoce OTHOCUTCS K OAMXKaifllleMy BO3MOXHOMY IMpeA-
AOXEHMIO FROM. AAsl MAAIOCTpaLiMy NpUBEAEM NIPUMep, TAe OAHA U Ta Xe TabAula
MUCIIOAB3YETCSI U B 3allpOCe, U B ITIOA3AIpoce.
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Buvisecmu cnucox pykoeodumeneit cmapwe 40 nem, y xomopuvix ecmv CAYXaujue, onepe-
Karoujue NAaH.
SELECT NAME

FROM SALESREPS
WHERE AGE > 40

AND EMPL_NUM IN (SELECT MANAGER

FROM SALESREPS
WHERE SALES > QUOTA) ;

Sam Clark
Larry Fitch

CToA6LIBI MANAGER, QUOTA 1 SALES B MIOA3aNpoce SIBASIFOTCS CCBIAKaMM Ha TabAMLLY
SALESREPS B IpeAAOXeHMM FROM camoro rnoasanpoca; SQL He mMHTeprpeTMpyeT Mx
KaK BHeILIHMe CChIAKM, Y ITIOA3ANPOC He SIBASIETCs1 KoppeAnpoBaHHBIM. Kak yxe rosopu-
Aoch paHee, CYDA B AQHHOM CAydae MOXET CHayaAa BBIIIOAHMUTb IOA3AIpOC: HailTH
CAY>KallIMX, ONepesKaroLMX MAaH, M COCTaBUTh CIIUCOK, COAEPXKALLMI UAEHTIUKATOPDI
nx pykosoauteaeit. 3atreM CYBA MOXeT NPUCTYNUTD K BBITOAHEHMIO 'AABHOTO 3arpoca
11 oTO6paTh MMEHa PYKOBOAUTEAEN U3 IOAYUYEHHOrO CIIMCKa.

EcAnu Bbl XOTHUTE CO3AATh BHELIHIOIO CCBIAKY B MOA3aNpOCe, aHAAOTMYHOM PacCMOT-
PEHHOMY B TMPEABIAYLLEM MTPUMepe, TO AASI STOTO AOAXKHBI UCIIOAB30BaTh NCEBAOHMMBI
tabanLbl. Kak 9TO AeAaeTcs1, nokasaHO Ha IpyMepe 3anpoca, B KOTOPbIi1, [0 CpaBHEHMIO
C IPeABIAYIIMM, AOGaBAEHO ellle OAHO YCAOBME.

Buisecmu cnucox pykosodumeneii cmapuie 40 nem, y komopvlx ecmv CAYKaugue, onepe-
Karoujue NAdH U padomarougue co CéoUM pykosodumesem 6 pasHvlx ogpucax.

SELECT NAME
FROM SALESREPS MGRS
WHERE AGE > 40
AND MGRS.EMPL_NUM IN (SELECT MANAGER
FROM SALESREPS EMPS
WHERE EMPS.SALES > EMPS.QUOTA
AND EMPS.REP_OFFICE
<> MGRS.REP_OFFICE) ;

Sam Clark
Larry Fitch

Tenepp xonus TabAnIbl SALESREPS B IAQBHOM 3aIlpoce MMeeT NICeBAOHUM MGRS,
a Komusl B MOA3anpoce — MCeBAOHMM EMPS. [Toasanmpoc COA€pXUT OAHO AOMOAHM-
TeAbHOE yCAOBMe OT6opa, Tpebyiollee, 4TOObl MAeHTHPUKATOP oduca cayxKallero
He OblA paBeH uaeHTUdUKATOPy Oduca pykoBoauTersl. [ToaHoe uMs croabua
MGRS.REP_OFFICE B NOA3anpoce — 5TO BHEIIHsIsI CChIAKA, M A@HHbI MOA3ANpoc
SIBASIETCS KOPPEAUPOBaHHBIM.
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NMoa3anpochbl B npeproxeHun HAVING *

XOoTsl MOA3ANpoChl Yallle BCEr0 HaXOASITCSI B IPEAAOXKeHUM WHERE, MX MOXHO MUC-
MIOAB30BaTh U B IPeAAOKeHUM HAVING raaBHoro 3anpoca. Koraa noasanpoc coaepxur-
cs B NpeAAOXKeHuM HAVING, OH yuyacTByeT B OT6Ope rpymnn cTpok. PaccMoTpum cae-
AYIOLLIMIA 3aIIPOC C TOA3ATIPOCOM.

Buvisecmu cnucok cayxausux, Yy Komopuix CpedHas CMOUMOCMb 3aKA308 HA M0eapul, U320-
moenennvle xomnanueii ACI, evie, wem 0614aa cpedHas cmoumMocmo 3aKa3os.

SELECT NAME, AVG (AMOUNT)
FROM SALESREPS, ORDERS
WHERE EMPL_NUM = REP
AND MFR = 'ACI'
GROUP BY NAME
HAVING AVG (AMOUNT) > (SELECT AVG (AMOUNT)
FROM ORDERS) ;

NAME AVG (AMOUNT)
Sue Smith $15,000.00
Tom Snyder $22,500.00

Ha puc.9.7 nokasaHa cxema BbIOAHeHMs1 3Toro sampoca. Iloasarnpoc BblumMcasieT
CPEeAHIOI0 CTOMMOCTD IO BCeM 3aKa3aM. DTO MpOCTOil MOA3ANpOC, He COAep>KaLlyii BHeLI-
HMX CCBIAOK, IO9TOMY MCKOMasl CPEAHsIs CTOMMOCTDb BbIUMCASIETCSI OAMH Pa3, a 3aTeM MHO-
FOKpaTHO MCIOAB3YeTCsl B NpPeAAOXeHMu HAVING. ['AaBHblf 3ampoc mpocMaTpuBaeT
CTpOKM TabAMLIbl ORDERS, OTbICKMBasl BCe 3aKasbl Ha ToBapbl komnanum ACI, u rpynm-
pyeT Mx MO MMeHaM CAyXallux. 3aTeM INpeaAOXeHMe HAVING CpaBHMBAeT CPEAHIOIO
CTOMMOCTBD 110 KaXKAO/1 IpyTIIe 3aKa30B CO CPeAHel CTOMMOCTBIO MO BCeM 3aKasaM, BbIUMC-
AeHHOV paHee. EcAn cpeaHsis1 CTOMMOCTB IO rpyrmie G60AbLIe, YeM ObLLasl CPeAHsIs] CTOM-
MOCTb, TO A@aHHasI FpyINa CTPOK COXPaHsIeTCsl, eCAM HeT, TO rpyIIa CTPOK yAaasieTcst. Ha-
KOHell, peAAOXKeHMe SELECT CO3AaeT AASl KaXAOM TpYMIIbl UTOTOBYIO CTPOKY, COAEp-
XKAIIYIO M3l CAYKalllero M CPeAHIOKD CTOMMOCTDb ITPUHSTHIX UM 3aKa30B.

B npearoxxeHny HAVING MOXHO TakXke MCIIOAB30BaTh M KOPPEeAMpPOBaHHBII MOA3a-
npoc. OAHaKO MOCKOABKY IMOA3ANpOC BHIMIOAHSIETCSI OAMH pa3 AAsl KaXAOit epynnel
CTPOK, BCe BHEIIIHME CCBIAKM B KOPPEAMPOBAaHHOM IIOA3alpoce AOAXHbI UMETb OAHO
M TO e 3HaueHMe AAs KaXAoii rpymnmnsl cTpok. Ha rpaxTuke sTo 03HauaeT, 4To BHell-
HsIs CChIAKA AOAXKHA AMOO0 OBITh CCBIAKOJ Ha CTOAGeL] IpyNIMpOBKY BHEILHEro 3arpoca,
AMOO HAXOAMTBCSI BHYTPM CTaTUCTU4eCKOit ¢pyHKuMU. B nmocaeaHeM cayuae 3HaueHue
CTaTUCTUYECKON (PYHKLIMM AAS IPOBEPSIEMON TPYMIIbl CTPOK BBIUMCASIETCS] B XOA€ Bbl-
MIOAHEeHMsI [ToA3anpoca.

EcAnm caerka u3MeHMTb MNpeABIAYLIMIT 3allpoc, TO IOA3alpOC B MPEAAOXKEHUU
HAVING CTaHET KOppeAMpPOBaHHBIM.

Buvisecmu cnucox cayxkaugux, 'y Kaxodoeo U3 Komopuvix cpeamm CMOUMOCMb 3aKa308 Ha mo-
8apvl, U3eomosJjeHHbvle komnanueir ACI , He MeHvlue, Hem cpeamm CMOUMOCmMb 6ecex 3aKa3oe
3Moeo Cayxaueeo.

SELECT NAME, AVG (AMOUNT)
FROM SALESREPS, ORDERS
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WHERE EMPL_NUM = REP
AND MFR = 'ACI'
GROUP BY NAME, EMPL_NUM
HAVING AVG(AMOUNT) »>= (SELECT AVG (AMOUNT)
FROM ORDERS
WHERE REP = EMPL_NUM) ;

NAME AVG (AMOUNT)
Bill Adams $7,865.40
Sue Smith $15,000.00
Tom Snyder $22,500.00
Tabnuua SALESREPS
Tabnvua ORDERS
JOIN ¢
GROUP
BY

CrpynnupoBaHHas Tabnuua Tabnuua ORDERS

ORDER_NUM | (7 NAME MFR| (| AMOUNT
112968 Dan Roberts | ACI $3,978.00
113055 Dan Roberts |ACI $150.00

-
L ] - L ]
- - -

MNopa3anpoc

SELECT
AVG (AMOUNT)

112963 Bill Adams |ACI $3,276.00| =
112983 Bill Adams |[ACI $702.00

112987 Bill Adams |ACI $27,500.00
113012 Bill Adams |[ACI $3,745.00

113027 Bill Adams |ACI $4,104.00 | *® .

RS L

Puc. 9.7. BbinonHeHHe nop3anpoca B NpearoXeHun HAVING

B sTOM mpuMepe MoOA3anpoC AOAXKEH BBIUMCASATbD CPEAHIOI0 CTOMMOCTb 3aKasoOB
CAYXallleTo, Ybsl TPYINa CTPOK NpOBepsieTcs B HACTOSILLMII MOMEHT NpeAAOXeHMeM
HAVING. IToasanpoc cumTbiBaeT 3aKasbl, MPUHSTbIE 3TUM CAYXKalUMM, C MOMOILBIO
BHeIlIHel CChIAKM EMPL_NUM. DTa BHELIHsIsI CCblAKA KOPPEKTHA, IIOCKOAbKY CTOAbeL]
EMPL_NUM MMeeT OAMHAKOBble 3HaueHUsl BO BCeX CTpOKax IpYIIbl, CO3AAHHOM FAaB-
HBIM 3aITPOCOM.
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Pe3iome no nopsanpocam

B Hacrosi1iest raaBe 6bIAM PaCCMOTPEHBI MOA3ANIPOCH], O3BOASIOLINE UCIIOAB30BATh
Pe3YAbTaThl OAHOTO 3aIIpoca AASl OIIPEAEAEHMS APYTOro.

¢ Tloasanpoc sBasieTcst “3ampocom BHyTpu 3anpoca”. Taxue 3ampochl coaep-
XaTcs1 B OAHOM M3 YCAOBMIt OT6Opa B MpeAAOXKeHUM WHERE Anb60 HAVING.

o Koraa noasanpoc coaepXuTcsl B MpeAAOXeHUM WHERE, ero pe3yAbTaTbl UC-
TIOAB3YIOTCSI AASI OT60OPa OTAEABHBIX CTPOK, MPEAOCTABASIIOLLIMX AaHHbIE B pe-
3yABTaThl 3aMpoca.

e Koraa noasanpoc coAepXuTcst B IpeAAOXeHu HAVING, ero pe3yAbTaThbl UC-
MOAB3YIOTCSI AAsl OTOOpa IpYMIT CTPOK, MPEAOCTABASIIOLLMX AAHHblE B Pe3YAb-
TaThl 3aIIpoca.

o [loA3anpockl MOTYT 6bITb BAOXEHBI B APYTHe MOA3aIpPOChL.

o [Ilpu cpaBHeHUM C pe3yAbTATOM IMOA3AINpOCa MpoBepsieMoe 3Ha4eHye CpaBHU-
BaeTCsl [MOCPEACTBOM OAHOTO U3 OIIEpaTOPOB CpaBHEHMsI C EAMHCTBEHHBIM 3Ha-
YeHMeM, KOTOpoe BO3BpallaeTcsl IOA3AIPOCOM.

e [Ilpu npoBepke Ha NpUMHAAAEXHOCTb pe3yAbTaTaM MoA3arnpoca (IN) 3HaueHue
Bblpa>keHMs1 MTPOBepsIeTCsl Ha paBeHCTBO OAHOMY M3 MHOXXeCTBa 3HadeHMH,
KOTOpble BO3BPalllaloTCsl TOA3AIPOCOM.

¢ [Tlposepka Ha cymiectBoBaHMe (EXISTS) MO3BOASIET BbISICHUTb, BO3BpalllaeT AU
MOA3AINpOC KaKue-HM6YyAb 3HauUeHMsI.

o [Ipu MHOroxpaTHOM cpaBHeHMM (ANY M ALL) 3HaueHMe BbIpa’XeHUs! CpaBHU-
BaeTCsl IOCPEACTBOM OAHOTO U3 ONepaTOPOB CpaBHEHMs CO BCeMM 3Ha4yeHusI-
MM, OTOOpaHHBIMM [TOA3AITPOCOM, YTOOBI BBISICHUTD, BBIIOAHSIETCS] AU YCAOBME
CpaBHEHMsI AAS] HEKOTOPBIX AM60 AAsI BceX 3HaUeHMIA.

¢ B noa3anpoce MOXHO UCIIOAB30BaTh BHEIIHME CCBIAKM Ha TabAuLIbI AOH6OTO
3ampoca, BHYTPM KOTOpPOrO OH HaXOAUTCS; TaKasl CCbIAKA CBSI3bIBAaeT IMOA3a-
NpOC C TeKYI11lei CTPOKOi AaHHOTO 3aIpoca.

Huxe npuBeaena okoHuaTeAbHasl Bepcus mpaBuA obpaboTku 3anpoca SQL, B koro-
PYIO BKAIOYeHbl noasanpochl. OHa NpeAcTaBAsIeT o0/ MOAHOE ONpeAeAeHMe pe3yAb-
TaToB 3anpoca SELECT.

1. Ecam 3anpoc npeactaBasieT coboit obbeanHeHMe (UNION) MHCTpYKLMIT SELECT,
AASL KQXKAOU U3 HUX BBIIOAHUTD LAy 2-7 AAsl reHepaLMy OTAEABHBIX Pe3yAbTa-
TOB 3alPOCOB.

2. CdopmuposaTb nponsseAeHe TabAUL, YKa3aHHbIX B [TpeArOXeHun FROM. Ecan
TaM yKa3aHa TOAbKO OAHa TabAMLIA, TO IPOM3BEAEHMEM GYAET OHa caMa.

3. Ilpu HaAMuMM NpeArOXeHMs1 WHERE NpPUMEHUTb YKa3aHHOe B HEM YCAOBUE
K KaXXAO¥ CTpOKe TabAULIbl IPOU3BEAEHMS], OCTaBASISI TOABKO T€ CTPOKM, AASI KO-
TOPBIX YCAOBME UCTUMHHO, U OTOpachiBasl CTPOKY, AAsSl KOTOPbIX YCAOBME AOXHO
MAUM paBHO NULL. Ecan npearoxkeHne WHERE COAEpPXUT MOA3ANPOC, OH BBIIOA-
HSIETCs AASI KaXAO¥ IpOBepsieMOit CTPOKM.
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[Tpy HaAMuMM peAAOXKeHNs] GROUP BY pa3sAeAUTb CTPOKM, OCTaBLINMeCs B Tab-
AMLle MPOM3BEAEHMs], Ha TpYIIbl TakuMm 06pa3oM, YTOObl B KaXAOi Ipyrrie
CTPOKM MMeAM OAMHAKOBbIe 3HaYeHMUs1 BO BCeX CTOAOLIaX Py NIMPOBKML.

Ecan uMeetcst npearoxxeHne HAVING, NPMMEHUTb yKa3aHHOe B HEM YCAOBMe
K KaXAO/1 CTpOKe I'PYIIbl, OCTABAsIsI TOABKO T€ I'PYIIIbl, AAS KOTOPbIX YCAOBUE
MICTUHHO, M OT6pachlBasl TPYMIIbl, AASl KOTOPBIX YCAOBME AOXHO MAM pPaBHO
NULL. Ecau npearoxeHnne HAVING COAEPXKUT IOA3AMIPOC, OH BBIMOAHSETCST AAST
KaXkAOJ1 TpoBepsieMOi1 TPy NIbl CTPOK.

AAsl KaXA0¥t M3 OCTaBIIMXCS CTPOK (MAM KaXXAOM IpyNibl CTPOK) BbIUMCAMUTD
3HaueHMe KaXXAOrO SAeMeHTa B CIIIICKe BO3BPalllaeMbIX CTOAOLIOB M CO3AATh OA-
HY CTPOKY TabAMLbl pe3yAbTaToB 3anpoca. Ilpu npocroit cchiake Ha cToAber
bepercsl 3HaueHMe CTOAGLIa B TeKylleil CTpOKe (MAM IpyIHIe CTPOK); Mpy UC-
MOAB30BAaHMM CTATUCTMYECKON (PYHKLUMM B KayecTBe ee apryMeHTa IpyU HaAu-
YuM NMpeAAOXeHUs] GROUP BY MCIOAB3YIOTCS 3HaUeHMs CTOADOLIA U3 BCeX CTPOK,
BXOASILUMX B TPYIIITy; B IPOTUBHOM CAYy4ae UCIIOAb3yeTCsl BCeé MHOXEeCTBO CTPOK.

Ecan ykasaH npeankaT DISTINCT, YAAAUTb U3 TabAMLIbI Pe3yAbTaTOB 3anpoca
BCe TIOBTOPSIIOLIMECS] CTPOKM.

Ecan 3ampoc siBasieTcst o6beAMHeHMeM MHCTPYKUMII SELECT, O6beAMHUTD pe-
3yABbTaThl BHITOAHEHMUsS] OTAGABHBIX MHCTPYKLIMI B €AMHYIO TabAMLY pe3yAbTa-
TOB 3aMpoca. YAAAUTb U3 Hee MOBTOPSIOLINECs] CTPOKM, €CAM TOABKO B 3arpoce
He yKa3aH rpeAnkar UNION ALL.

. Ecan umeetcs npeAAroXeHue ORDER BY, OTCOpPTUPOBAaTb pe3yAbTaThbl 3arpoca,

KakK B HEeM yKa3aHoO.

CrenepupoBaHHbIe 3TO} MPOLIEAYPOJ CTPOKM COCTaBASIIOT pe3yAbTaThl 3apoca.

CAoXHble 3anpocbl™*

PaccmaTtpuBaeMble A0 3TOro MoMeHTa 3anpocbkl SQL npeacraBastior coboit 6a3oBble
BO3MOXHOCTHU s3blka SQL, noaaepxuBaeMble 60AbLIMHCTBOM peaamsaumit SQL. Kom-
6uHMpOBaHMe STUX BO3MOXHOCTE! ! — BbI6OP CTOAGLIOB B ITpeAAOXeHUM SELECT, oT6op
CTPOK IO KPUTEPUIO, 3aAAHHOMY B ITPEAAOKeHMM WHERE, COeAMHeHMe TabAML, yKasaH-
HbIX B IPEAAOXKEHMY FROM, BBIYMCAEHME UTOTOBbIX AAHHBIX C TOMOLLBIO PEAAOKEHMI

GROUP

BY ¥ HAVING U UCIIOAb30BaHUue IIOA3aIIpOCOB — IMNPEeAOCTABAsIET ITOAb30BATEAIO

MOLUHBIA U 9P PeKTUBHBIN MEXaHM3M MOAYUYEHMsT M aHaAM3a AaHHbIX. OAHaKo npodec-
CMOHAAbl CTAAKMBAIOTCSI C PSIAOM Cepbe3HbIX OrpaHMUeHNi, 3aTPYAHSIOIIMX VAU AdXe
A€AQIOLIMX HeBO3MOXHBIM M3BA€UEHMe U3 6a3bl AAHHBIX HEKOTOpPOIt MHpOpMaLIUN.

Omcymcmeue cpedcme npunamus peuwtenuii. [IpeAIIOAOXMM, YTO Bbl XOTUTE
CreHepMpoBaTh OTYET Ha OCHOBe MHGOpMaLMy U3 Halleli yyebHoi 6a3bl AaH-
HbIX, COCTOSILLIMIT U3 ABYX CTOAGLIOB: B IEPBOM BBIBOASITCSI Ha3BaHUsI Bcex o0du-
COB KOMIIaHMM, a BO BTOPOM AASI KaXKAOro odpuca BBIBOAUTCSI AMOO €ro MAaHo-
Bblii 06beM IMpOAAX Ha roa, AM6o o6beM NMpoAax Ha TeKyLIMiA MOMEHT —
B 3aBMCHMMOCTM OT TOrO, Kakas CyMMa 6oablie. C MOMOILBIO CTaHAAPTHBIX
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cpeacts SQL caeaars 310 TpyaHO. Ellle oAMH npumep. Y Bac ecTb 6a3a AaHHBIX
C KBapTaAbHBIMM OObeMaMM MPOAAX KaXAoro oduca (deTblpe CTOAOLIA AaH-
HBIX AASI KaXAOro oduca) 1 Bbl XOTUTE HaIycaTb IPOrpaMMy, KOTOpasl BbIBO-
AMT TlepeyeHb 0UCOB U 06BEMOB MX MPOAAX 3a YKasaHHbIi TIOAb30BaTEAEM
KBapTaA. AAsl pelueHMs! 3Toi 3apaum craHAapTHble SQL-3anpockl Toxe IMOA-
XOAST TAOXO. BaM mpuaercs BKAIOUMTb B IPOrpaMMy 4YeThlpe OTA€AbHBIX
SQL-3anpoca (110 0OAHOMY AASI KaXAOrO KBapTaAa), ¥, B 3aBUCMMOCTY OT Bbl-
6opa noab3oBaTeAsl, mporpaMMa AOAXHa HanpasBasaTb CYBA oAuH n3 stmnx
3anpocoB. KoHe4HO, 3TO He Tak yX CAOXHO CAeAaTb, [0 KpaliHeil Mepe AAsl
CTOAb NPOCTOro NpuMepa, HO, B LIEAOM, TAKOTO POAA OTpaHMYeHMs BEAYT
K YCAOXHEHMIO TPUKAAAHBIX IIPOTPaMM 3a CYeT TlepeHoca B HUX AOTMKM, KO-
TOPYIO ecTecTBeHHee ObIAO 6bl BKAIOUUTD B 3aITPOCHI.

Oepanunennoe ucnonv3oeanue nodsanpocos. Ha noasanpocel cranaapt SQL1
HaKAaAbIBaeT psiA orpaHndeHuit. [TpocTeitinii npumep — MnpaBUAO, COrAac-
HO KOTOPOMY B IIPEAAOXKEHMM WHERE MOA3AIIPOC MOXET CTOSITb TOABKO CIIpa-
Ba OT oNlepaTopa CpaBHeHMsl. 3ampoc “IepeuncAuUTb OUCHI, AAST KOTOPBIX
CyMMa IIAQHOBBIX OO6BEMOB IMPOA@X CAyXKalluX IpeBbllllaeT MAaH CaMOro
oduca” Hanboree ecTeCTBEHHO 6bIAO 6bl BHIPA3UTh TaK.
SELECT OFFICE
FROM OFFICES
WHERE (SELECT SUM(QUOTA)
FROM SALESREPS
WHERE REP_OFFICE = OFFICE) < TARGET;
OaHako, ¢ ToukM 3peHMst craHaapTa SQL1, sTa MHCTpyKLMsl HeBepHa, XOTs
M TIOAAEPXMBAEeTCsl MOCAEAYIOLIMMU BepcusiMu cTaHAaapTa. Tem He MeHee
GOABLIMHCTBO AIOA€M Aerdye BOCIPUMMYT 3alpoC, €CAM TIOMEHsTh CpaBHMBae-
Mble SA€MEHTBbl MECTaMMU.

SELECT OFFICE
FROM OFFICES
WHERE TARGET > (SELECT SUM(QUOTA)
FROM SALESREPS
WHERE REP_OFFICE = OFFICE);

B sTom mpocToM npuMepe HETPYAHO pa3BepHyTb AOTMKY, HO 3TO OrpaHuye-
HMe B AydllleM CAyuyae HeyAOOHO U, HallpuMep, He N03BOAsIeT CpaBHMBATh pe-
3yABTaThbl ABYX [TOA3AIIPOCOB.

Oepanuvennoe uUCnonb3oeanue evipaxenuit co cmpokamu mabauy. ITpeanoao-
XMM, YTO Bbl XOTUTE BBIBECTM CIIMCOK NMPOM3BOAUTEAEI, MAEHTUPUKATOPOB
M 1IeH HeCKOABKMX B3aMMO3aMeHsieMbIX ToBapoB. KoHlenTyaAbHO 3TO COBO-
KYTTHOCTb TOBapOB, MAEHTUPUKALIMOHHblE AaHHblE KOTOPbIX (MAeHTUdUKATOP
IPOM3BOAUTEAS], MAEHTUPUKATOp TOBapa) COOTBETCTBYIOT OAHOMY M3 SA€MeH-
TOB 3aAaHHOro Habopa nap 3Ha4yeHuit, M 6bIAO 6bl eCTeCTBEHHO HammcaTb 3a-
NpOC C MPOBEPKOJi Ha MPMHAAAEXKHOCTb MHOXECTBY.

SELECT MFR_ID, PRODUCT_ID, PRICE

FROM PRODUCTS

WHERE (MFR_ID, PRODUCT_ID) IN (('ACI',41003),
('BIC',41089), ...);
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Oanaxo cranaapT SQL1 He AomyckaeT BHITOAHEHMsI TaKOi MTPOBEPKU BXOX-
A€HUs1 BO MHOXeCTBO. BMecTo 3TOro BaM npMAeTCsl COCTaBUTh AAMHHYIO Lie-
MIOYKY OTA€AbHBbIX CpPaBHEHMI, COEAMHEHHbIX OllepaTopaMu AND 1 OR.

o Oepanuventoe ucnonvsosanie mabaunovlx svipaxenuti. SQL nossoaser cozpaTb
npeAcTaBAeHMe BIGORDERS ¢ nepeuHeM “60AbLINX” 3aKa30B:
SELECT *

FROM ORDERS
WHERE AMOUNT > 1000;

a 3aTeéM UCIIOAb30BaThb 3TO IpeACTaBA€HNEe B KadeCTBe TabAULIbI B TMpeAAOXe-
HUM FROM 3arpoca, ONPEAEASIIOLIEero, Kakue TOBapbl U B KaKMX KOAMYECTBaX
BXOAUAU B 3TU 3aKa3bl.

SELECT MFR, PRODUCT, SUM(QTY)

FROM BIGORDERS
GROUP BY MFR, PRODUCT;

KOHLIeI'ITyaAbHO SQL AOAXEH ITO3BOASITb BKAIOYAaThb OIpeAeAeHMe IpeACTaB-
A€HMsI MPsIMO B 3alTpOC, HalTlpUMep, Tak.
SELECT MFR, PRODUCT, SUM(QTY)

FROM (SELECT * FROM ORDERS WHERE AMOUNT > 1000) A
GROUP BY MFR, PRODUCT;

¥YBbl, HO cTtaHAapT SQL1 He AoryckaeT HENOCPEeACTBEHHOIO MCIIOAb30BaHMUA
MIOA3aNpOCOB B NMpeAAOXeHuM FROM. Ilpu 3TOM cOBepLIEHHO O4eBMAHO, UTO
CYBA Bce paBHO AOAXHA YMeTb OIPEAEAUTb CMBICA TaKOro 3ampoca, Mno-
CKOABKY AOAXHA BBINIOAHSATD, IO CYTH, Te Xe AeICTBUs NpU MHTeprpeTaLuu
oIpeAeAeHus peACTaBAeHNs] BIGORDERS .

Kak noxaseisaroT st npumepsl, craHaapT SQL1 u CYBA, peaAnsyiolume craHAQpT
AO STOTO YPOBHsl, CYLIECTBEHHO OTPaHMYMBAIOT MCIIOAb30BaHMe B 3allpocax Bblpaxe-
HMIi, BKAIOYAIOLIMX OTA€AbHbIE SA€MEHThl AAHHbIX, MX MHOXEeCTBa, CTPOKM M TabAMIIbL.
INTocaeayromme Bepcum craHaapTa SQL BKAIOYAIOT psIA AOMOAHUTEABHBIX BO3MOXHO-
CTeil, HalIpaBAEHHBIX Ha yCTpaHeHMe yKa3aHHBIX OrPaHMYeHui U MOBblIeHNe 0606-
1eHHocTH si3bika SQL. Ayx 5TuX M3MeHEeHMII MOXKHO BbIPAa3sUTh CAEAYIOIIMM OOpa3oM:
MOABb30BaTeAb AOAXEH MMeTb BO3MOXHOCTb HalmcaTh 3alpoC TaK, YTO €CAM HalMcaH-
HOe BbIpa’keHle VIMeeT CMbICA C TOUYKM 3PEHMsI AOTMKHM, TO OHO AOAXHO ObITb KOPPEeKT-
HO u ¢ Touky 3penHust SQL. ITockoabky, o cpaBHeHMIO co craHAapToM SQL1, HOBble
BO3MO>KHOCTY 3HaUUTEABHO paciMpyuAn s3blK SQL, 60ABLIMHCTBO U3 HUX TpebyeT MoA-
HOI1 coBMecTMMOCTM peaansaummu SQL c nocaeaneit Bepcueii cranaapTta SQL.

Bbipa)XxeHHSA CO CKAAAPHbIMH 3HAYEHHAMM

[TpocTeitiie u3 paclMpeHHBIX BO3MOXKHOCTelt craHAaapTa SQL obecnieumsaror
6OABILYIO TMOKOCTD OIepaLMil ¥ BBIUYMCAEHMIA, BKAIOYAIOILMX B CBOI COCTAaB OTAEABHbIE
3HaueHMs1 AaHHbIX, Ha3blBaeMble B cTaHAapTe SQL ckarapamu van ckanspuvimu 3uave-
Husmu. VIMeeTcsl Tpy OCHOBHBIX UCTOYHMKA CKAASIPHBIX 3HAU€HMIA, UCTIOAB3YEMBIX B MH-
crpyxumsx SQL:
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® 3HauyeHMe OTAEABHOIO CTOADLIA OTAEABHOV CTPOKM TabAULIbL;
e AUTepaA, Tako¥ Kak 125.7 uan "AEB";
* 3HayeHMe, BBEAEHHOE MIOAb30BaTEAEM B IIPMKAAAHOI NTporpaMMe.

B 3amnpoce

SELECT NAME, EMPL_NUM, HIRE DATE, (QUOTA * .9)
FROM SALESREPS
WHERE (REP_OFFICE = 13) OR TITLE = 'VP Sales'

MMeHa CTOA6LOB NAME, EMPL_NUM, HIRE_DATE M QUOTA NpPMBOASIT K reHepaLuy OT-
A€ABHBIX 3HaU€HMIi A KaXAOi CTPOKM pe3yAbTaTOB 3alpoca, KaK M MMeHa CTOAOLIOB
REP_OFFICE u TITLE B npeaAOXeHuu WHERE. KpoMme Toro, otaeAbHble 3HaUeHus Te-
HepUPYIOTCsl AUTeparaMu 0.9 U 13 U CTPOKO# "VP Sales". Ecau 5Ta mHCTpyk1ms 6y-
A€T BCTPO€EHa B IIPUKAAAHYIO ITporpaMMy (cM. raasy 17, “Berpoenssiit SQL”), 3HaueHne
HOMepa oduca MOXeT XpaHUTbCsI, HalIpuMep, B lepeMeHHoi of fice_num, u ¢ ee yya-
CTUEM TOT XKe 3alpOC MOXEeT BbITASIAETD TaK.

SELECT NAME, EMPL_NUM, HIRE_DATE, (QUOTA * .9)

FROM SALESREPS
WHERE (REP_OFFICE = :office_num) OR TITLE = 'VP Sales';

Kak nokaspiBaeT 5TOT M MHOTMe ApYrMe pacCMOTpeHHble paHee NPUMepPbl, OTA€Ab-
Hble 3HayeHUsl MOTYT OObEAMHSATBCSI B NIPOCThle BbIpaKeHUs! Harloaobue QUOTA * .9,
K 1M npocreitiumM BelpaxkeHnsiM craHAapT SQL Ao6aBua onepatop CAST AAsl IBHOTO
npeobpa3oBaHMsl TUTIOB AaHHBIX, OollepaTop CASE — AAsl OpraHM3aLuy BeTBAEHMIA, orle-
paTtop COALESCE — AASl yCAOBHOTO CO3AaHMsI 3Ha4eHMU, OTAMYHBIX OT NULL, 1 onepa-
TOp NULLIF — AASl yCAOBHOTO CO3AaHUs1 3Ha4eHmi NULL.

Boipaxenue CAST

Cranaapt SQL npeaycmaTpuBaeT o4eHb CTporue INpaBMAa COYETaHMs! pa3sAMYHBIX
TUIIOB AaHHBIX B BblpakxeHusix. OH Tpebyer ot CYBA aBTOMaTM4eckoro npeo6pasoBa-
HMsI IPOCTEMIIMX TUIIOB AAHHBIX, TAKMX Kak 2- 1 4-6aiiToBble Lieable. OAHAKO €CAM Bbl
THONbITaeTeCh CpaBHUTb YMCAOBOE U CHMMBOABHOE 3HaYeHMsl, TO, B COOTBETCTBUM CO CTaH-
aAapToM, CYBA AoAXHa coobLumuTh 06 olMbke, MpuyeM Aaxe B TOM CAydae, €CAU CTpPO-
Ka Ha CaMOM AeAe cOAepXMT umcao. OAHaKO Bbl MoxeTe siBHO nonpocutb CYBA Bbl-
MOAHMTD Npeobpa3oBaHye TUIIOB C MIOMOILBIO BblpaXKeHus1 CAST (CMHTAKCUC KOTOpOro
rokasaH Ha puc. 9.8).

I— CAST (—I—f:mmpnae_supaxeuue]r AS —|: mun_oaHHbix T ) —>®

uMA_oomeHa

NULL

Puc. 9.8. CUHTaKCcHUUECKas AUarpamma BbIpaXeHWs CAST

ITpn unTepaxTMBHOM BBOAE SQL-MHCTpYyKIMit BoIpaxeHne CAST peAKO OKa3blBaeTcsl
HY>XHbIM ¥ BaXXHbIM. OAHAKO OHO MO>XXeT CTaTb KPUTMYHBIM NPy UCTTOAB30BaHMM SQL n3
s13pIKa TIPOrpaMMMpPOBaHMsI, TUIIbI AAHHBIX KOTOPOrO He COOTBETCTBYIOT TMIaM AaHHBIX
SQL. HanpuMep, B Mp1BEeAEHHOM HIXe 3aIpoce orepaTop CAST B IpeAAOXeHMM SELECT
npeobpa3oBblBaeT 3HauYeHMsl NMOAeli REP_OFFICE (ueAaoe 4McAO) M HIRE_DATE (aara)
B CMMBOAbHbBIE CTPOKH, KOTOpble 6y AYyT BO3BpallleHbl B KauecTBe pe3yAbTaTa 3anpoca.
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SELECT NAME, CAST (REP_OFFICE AS CHAR),
CAST (HIRE_DATE AS CHAR)
FROM SALESREPS;

[Toaaepxxa CAST pa3sauuHa B pasHbix peaansaumsax SQL. Hanpumep, Oracle Tpe-
6yer, 4ToObl THNBl AaHHBIX CHAR M VARCHAR, MCHOAb3yeMble B BblpaXeHuym CAST,
BKAIOYaAM ykaszaHue aAauHb; MySQL 1 DB2 UDB B BblpakeHMsix CAST He MOAAEPXKU-
BAIOT TUIT AaHHBbIX DATE.

B obiieM cayuae, onepaTtop CAST MOXET HaxOAUTbCSl B SQL-MHCTpyKLMsIX Besae,
TAe AOIYCKalOTCs BbIpakeHusl, BO3Bpallaolye CKaAspHble 3HayeHus. B mpuBeaeHHOM
HMXe MpUMepe OH UCIIOAB3YeTCs B IPEAAOXKeHMM WHERE AAs Ipeobpa3oBaHysl HOMepa
KAMEHTa U3 CUMBOABHOJ ¢OPMBI B LIEAO€ YMCAO, YTOOBI €70 MOXXHO OBIAO CpaBHMBATh CO
3Ha4YeHMUsIMU CTOAOLIA U3 6a3bl AQHHBIX.

SELECT PRODUCT, QTY, AMOUNT

FROM ORDERS
WHERE CUST = CAST ('2107' AS INTEGER) ;

BMecTO Tuna AaHHBIX B BblpaXkeHUM ¢ orepatopom CAST B SQL2 paspeluaercst yka-
3pIBaTh domeH. AOMeH — 3TO Habop AOIYCTUMMBbIX 3HaY€HMI, KOTOPBI/I MOXHO OIpeAe-
AuTb B 6aze AaHHBIX. O AOMeHax NMOAPOOGHO pacckasbiBaeTcst B raase 11, “LleaocTHOCTB
AQHHBIX”, IOCKOABKY OHM UTpalOT Ba>KHYIO POAb B Obecrie4eHuM LIeAOCTHOCTY AAQHHBIX.
3aMeTuM, UTO C IOMOLLBIO OnepaTopa CAST MOXHO TakXe CreHepupoBaTb 3HayeHue
NULL Tpebyemoro Tura.

BOT AAst yero yaiiie BCero mpuMeHseTcsl orneparop CAST.

® AAst npeobpa3oBaHMsI AAHHBIX M3 TabAMIIbI, B KOTOPO/ CTOAGeLl orpeAaeAeH
C HEBepHBIM TUIIOM AaHHBbIX. HanpuMep, croabel] MOXeT ObITh ONpeAeAeH Kak
CTPOKOBBIit, HO Bbl 3HaeTe, YTO Ha CAMOM A€A€ OH COAEPXMT 4MCAa (T.e. CTpo-
KM 1Undp) MAM AaThl (T.e. CTPOKM, KOTOpble MOTYT ObITb MHTEPITPETUPOBAHbI
KaK KaAeHAApHble AaThl).

e AAs nmpuBeAeHMs1 BO3BpallleHHbIX 3alI]pOCOM A@HHBIX K TUITY, NTOAAEPXKMBae-
MOMY sI3bIKOM, Ha KOTOPOM HalMCaHO KAMEHTCKOe npuaoxenne. Hanpumep,
6OABLIMHCTBO 53bIKOB POrPaMMMUPOBaHNs He NOAAEPXMBAET CreLaAbHbIX
TUIIOB AAHHBIX AASI AAThl 1 BpeMeHU, U AAsl 06paboTKM TaKMX 3HaUEHMIt MTPO-
rpaMMoii UX HyXHO Npeobpa3oBbIBaTh B CUMBOAbHbIE CTPOKM.

e AAs ycTpaHeHMs] OTAMUMIT TUIIOB AQHHBIX B ABYX pa3HbIx Tabauuax. Hanpumep,
eCAM B TabAMlle 3aKa30B AaTa 3aKa3a XpPaHUTCs B BUMAe 3HayeHMit Tumna DATE,
a B TabAulle HAAMUMSI TOBapa Ha CKAaAe AaTa XPaHUTCS B BUAE CUMBOABHOIA
CTPOKM, AAsl MX CpaBHEHMSI HYXHO AMbO Mpeobpa3oBaTh AATy 3aKas3a B CTPOKY,
AMOO CTPOKY M3 CKAAACKONM TabAMLIbI MpMBeCTH K Tuny DATE. [Toa0o6HBIM e
06pa3oM, ecAn Bbl XOTUTe OOBEAMHUTb AaHHblE U3 ABYX TabAML C MOMOLIbIO
onepauuy UNION, O6beAMHsIeMble CTOADLIBI AOAXHBI ObITh OAMHAKOBOTO THUIIA.
[To3TOMYy AAsl BBIMTOAHEHMSI TAKOrO OOBEAMHEHMs] MOXKET TOHAAOOUTBCS Mpu-
BECTU CTOAOLIbI OAHO¥ TaBAMLIbI K TUITY AAHHBIX CTOAGLIOB APYTOIA.
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Bbipaxenune CASE

Onepatop CASE obecrieunBaeT OrpaHMueHHble BO3MOXHOCTYU NPUHSTUS pelleHNs]
B SQL-Bbipaxkenmsix. Ero 6asoBasi cTpykTypa, NpeAcTaBAeHHass Ha puc. 9.9, nmoaobHa
CTPYKType KOHCTPYKLMM IF...THEN...ELSE, MMeIOLIe/Csl BO MHOTUX SI3bIKax Ipo-
rpaMmupoBanns. Koraa CYBA BcTpevaer BblpaxeHue CASE, OHa BBIUMCASIET NepBoe
YCAOBME, M €CAM OHO MICTMHHO, BHIITOAHSIETCS1 TIepBOe pe3yAbTHpYIOlllee BbipaXkeHue.
Ecan xe nepsoe ycaoBMe AOXHO, pOBepPsIeTCs1 BTOpPOe YCAOBME, M €CAM OHO UCTUHHO,
BBIITOAHSIETCSI BTOpO€ pe3y AbTUpYIOllee BbpakeHue, U T.A.

pée3yavmupyiouee
|— CASE x— WHEN jycrosue THEN pa END—>®
N I pesyrsmupyiouee
ULL ELSE sBpaNcenue
i ey

Puc. 9.9. CuHTakcryeckan AuarpamMma BbipaxeHUsa CASE

Bot npocreitiunit npuMep c onepaTtopoM CASE. [TpeANIoAOXMM, UTO Mbl XOTUM pas-
AE€AUTb KAMEHTOB Ha TPU KaTeropum B COOTBETCTBUM C CyMMaMM UX KPEAUTHOTO AUMM-
Ta. Y KAMEHTOB KaTeropuu A AMMMUT KpeauTa npesbitiaet $60000, y KAMEHTOB KaTero-
pmm B— $30000, a ocraabHble KAMEHTbI OTHOCATCA K KaTeropumn C. Ge3 npuMmeHeHus
BblpaXeHMss CASE HaM MpPUIIAOCH 6bl M3BA€YD M3 6a3bl AAHHBIX MMEHa U KPeAUTHbIe
AMMUTBI KAUEHTOB M PacCYMTBIBATh Ha TO, YTO MPUAOXKEHUE CyMeeT IIPOBEPUTD 3TU AU-
MMTBHI M BEPHO Ha3HaYMTb KAMEHTaM KaTeropum. BrlpaxeHne CASE MO3BOASIET BO3AO-
XUTb Bclo 9Ty paboty Ha CYDA.

SELECT COMPANY,
CASE WHEN CREDIT LIMIT > 60000 THEN 'A’
WHEN CREDIT LIMIT > 30000 THEN 'B’
ELSE 'C'
END AS CREDIT_RATING
FROM CUSTOMERS;

AAsl Kaxao¥t cTpoku pesyabraTtoB 3anpoca CYBA BbeluMcasieT BblpaXkeHue CASE.
CHavyara OHa cpaBHMBaeT AMMUT Kpeaura co 3HaueHueM $60000. Ecam pesyabraTom
okasbiBaeTcsi TRUE, OHa BO3BpalllaeT BO BTOPOM CTOAOLle 3HayeHMe A. B mpoTuBHOM
CAy4yae AMMUT KpeAuTa cpaBHuBaeTcs co 3HaueHneM $30000. Ecanu pesyabTaTOM OKasbl-
BaeTcst TRUE, BTOPOJ CTOAGell IoAyYaeT 3HaueHue B, uHaye — C.

3TO 0YeHb NPOCTOI NpUMep BblpaXeHus: CASE. B sToM npumepe B KadecTse BO3MOX-
HBIX pe3yAbTaTOB orlepaTopa CASE 6bIAM yKa3aHBbl ITPOCTHIE AUTEPAAbI, HO B OOLIIEM CAyYae
3TO MOTYT 6bITh AtO6bIe BbipaxeHms SQL. KpoMe Toro, coBepliieHHO He 0653aTeAbHO, YTOObI
BCe MMPOBEPKM, BbIIIOAHsIEMbIE B NIPEAAOXKEHMSIX WHEN, 6bIAM TTOAOOHBIMM APYT APYTY, KaK
B IpuBeAeHHOM npuMepe. CaMo BolpakeHMe CASE MOXET HaxOAMTLCS M B APYTMX IIpeA-
AOXeHMsIX 3arpoca. PaccMOTpuM NpuMep ero MCIOAb30BaHMsA B NMPEAAOXeHMM WHERE.
[TpearoAOXMM, YTO BaM HY>XKHBI 0OLIIMe 0OBeMbl IMMPOAAX CAyXalpix Mo oducam. Ecan
CAy>KallleMy ellle He Ha3HaueH 0uC, ero CyMMa AOAKHa 6bITh BKAIOUEHa B UTOT 10 oducy
ero pykooauteasi. Bot 3anpoc, koTopslit GopMUpYeT Takue AaHHBIE.

SELECT CITY, SUM(SALESREPS.SALES)

FROM OFFICES, SALESREPS
WHERE OFFICE = CASE WHEN (REP_OFFICE IS NOT NULL)
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THEN REP_OFFICE
ELSE (SELECT REP_OFFICE
FROM SALESREPS MGRS
WHERE MGRS.EMPL_NUM = MANAGER)
END
GROUP BY CITY;

Cranaapt SQL npeaocraBasieT cOKpallleHHYIO BepCUIO BbIpakeHus! CASE, 60aee YA0D-
HYIO AAs TEX PacIpOCTPaHEHHBIX CAYYaeB, KOrAa Hy>KHO CpaBHUTB IpOBepsieMoe 3HaueHye
HEKOTOPOTO THIIa C NIOCAEAOBATEABHOCTBIO 3HAUEHMI AQHHBIX (Yallle BCErO AUTEPaAbHBIX).
CuHTakcuc 3T0i1 Bepcum npeAcTaBAeH Ha puc. 9.10. BMecTo noBTopenust ycAoBus BAQ

npoBepsieMoe_3HadeHne = 3HadeHue

B KaXXAOM ITpEAAOXEeHUN WHEN, MO>XHO YKa3aTb INpoBepsieMOe 3Haie€HNe TOAbKO OAMH
pas. HPEAHOAO)KVIM, BaM Hy>XXeH CIIMCOK BCeX Oq)VICOB KOMITaHMM C MME€HaMU UX pyKOBO-
AMTEAEN U Ha3BaHUSIMU FOPOAOB 1 LITATOB, B KOTOPbIX OHM PACIIOAOXKEHbI. B Haruei1 6ase
AQHHBIX Ha3BaHUsI IITATOB OTCYTCTBYIOT, TaK 4YTO 3allpOC AOAXKEH CaM CreHepupoBaTb 3Ty
VIHq)OpMaI_[VIIO. BoT kak 3TO AeAaercst npu NIOMOLLM BbIpa>Ke€HIs1 CASE B crimcke SELECT.

SELECT NAME, CITY, CASE OFFICE WHEN 11 THEN 'New York'
WHEN 12 THEN 'Illinois'
WHEN 13 THEN 'Georgia'
WHEN 21 THEN 'California’
WHEN 22 THEN 'Colorado'

END AS STATE
FROM OFFICES, SALESREPS
WHERE MGR = EMPL_NUM;

nposepsemoe pesymemupyioujee
I‘ casE = i WHEN suavenue THEN—[ eupmlcem:;‘ L "
Tv NULL ELSE pe?;nmbmup}'?‘zﬁe i
NULL

Puc. 9.10. A\bTepHaTUBHbIA CUHTAKCUC BblpaXXeHUA CASE

Boipaxenue COALESCE

OaHo 13 Hanboaee yacThix IPUMEHeHMii oniepaTopa CASE — AAsl paboThl CO 3Hauve-
HUsAMM NULL. Hanpumep, xoraa Bbl 3anpatimBaeTe u3 6a3bl AaHHbIX HabOp CTPOK, KOTO-
Pblif XOTUTE IPEACTaBUTD IIOAB30BATEAIO, 3HaUeHNsI NULL B HeM OOBIUHO AY4Ille 3aMEHSITh
HEKOTOPBIMM AMTEpaAaMy, COOTBETCTBYIOLIMMM MX PEAABHOMY CMBICAY, BPOA€ CAOBa
“orcyTcTByer”. IlycTb, K IpUMePY, MOAB30BATEAIO HYXEH OTYeT O CAYXKallMX M MX TIAa-
HOBbIX OobbeMax nmpoaax. Ecam cayxalliemy ellle He Ha3Ha4eH IAAH, B 5TOM CTOAbLIe OT-
yeTa HY>KHO BbIBECTM ero ¢aKkTHueckmii ob6beM NMpoaaxk Ha Tekylmit nepuoa. Ecan xe no
KaKo/4-TO NpMUUMHe 3HayeHNeM cToAblla SALES TaxKe OKasblBaeTcsl NULL, TOrAa BO BTO-
POM CTOAGLIE OT4eTa HYXKHO BBIBECTM HYAb. AAsd BBIITIOAHEHMsI STOM 3aAaum Tpebyercs
KOHCTPYKLMs IF. . . THEN. . . ELSE, KOTOpPYIO IpeKpPacHO SMyAMpYeT orepaTop CASE.
SELECT NAME, CASE WHEN (QUOTA IS NOT NULL) THEN QUOTA

WHEN (SALES IS NOT NULL) THEN SALES
ELSE 0.00

END AS ADJUSTED_QUOTA
FROM SALESREPS;
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[Tockoabky 3HayeHMs1 NULL OYeHb 4YacTO 06pabaTblBalOTCs MOAOOHBIM 06pa3oM,
B craHAapT SQL AAsI BHIIOAHEHMSI STUX AENCTBUII BKAIOUEHO BblpaXkeHue COALESCE
(puc. 9.11) — HeuTo BpoAe BblpaxkeHMs1 CASE crieLimaabHOro Buaa. IlpaBuaa ero obpa-
60Tk oyenb npoctbl. CYGA BeluMCAsIeT nepBoe BbipakeHue B crmcke. Ecan ero 3Haue-
HMe He paBHO NULL, OHO CTAHOBUTCSI pPe3yAbTaTOM BCero oneparopa COALESCE. B npo-
TBHOM cAay4ae CYBA nepexoAUT KO BTOPOMY BbIpa>kKeHUIO 1 IIPOBEpPsIET, PaBHO AM OHO
NULL. EcAu HeT, oHO Bo3BpallaeTcsl B KauecTBe pesyabTaTa, MHaue CYBA nepexoaut
K TPeTbeMy BbIpaXK€HMIO U T.A. BOT Kak mpuBeAeHHBII! Bblllle IPUMEpP MOXKHO INeperny-
caTb C MCIIOAb30BaHMEM orepaTopa COALESCE:

SELECT NAME, COALESCE (QUOTA, SALES, 0.00)
FROM SALESREPS;

F—— COALESCE { Tcmpum_supamuue] )y —————» @

r

Puc. 9.11. CuHTtakcuueckan AvarpaMmma BbipaxeHua COALESCE

Kak BuauTe, BTOpOIi 3anpoc HAMHOTO MpOILLe U TMOHATHEe NMepBOro, a UX AeNCTBUs
abcoAIOTHO MAeHTUYHBL. Tax 4TO oneparop COALESCE ynpolllaeT HallMCaHMe OIpeAe-
A€HHOTO THMa 3alpOCOB, XOTs1 C GyHKLIMOHAABHOM TOYKM 3peHust He MpuBHOCUT B SQL
HMKaKMX HOBBIX BO3MOXKHOCTEI.

Bbipaxenue NULLIF

Ecan B oAHMX cAyuvasix 3HauyeHMs NULL HYXXHO YAAAUTb U3 Habopa AaHHBIX, TO
B APYTMX 3TM 3HaueHMUsl HyXXHO, Ha060poT, co3AaTh. Bo MHOrMX MpUAOXKeHUsIX, CBsI3aH-
HBIX C 06paboTKOI AaHHBIX (0CO6EHHO pa3pabOTaHHBIX AO TOTO, KaK peAsLIMOHHble
CYBA cTaAn CTOAb MOMYASIPHBI), OTCYTCTBYIOLLME AAHHblE ITPEACTABASIOTCS He 3Haue-
HUIMM NULL, a CrielMaAbHbIMM KOAAMM, KOTOpble He MOTYT MHTepITpeTMpOBaThCsl KaKk
AaHHble. [TpeAroAOXMM, HallpuMep, 4TO B Hallleit yuebHoON 6a3ze AaHHBIX, KOTAA CAY-
XalllMit He MMeeT HayaAbHUKA, B CTOAOLle MANAGER CTOMT He NULL, KaK 3TO 6blBaeT
06b1uHO, a HyAb (0). B HeKOTOpPBIX cAyYasix TpebyeTcsl BbISIBASITb TaKMe KOAbl M MEHAThb
MX Ha NULL. 9TO MOXHO CAeAaTb C TOMOLILBIO BblpaXkeHust NULLIF (puc. 9.12). Koraa
CYDBA, BcTpeyaeT Takoe BblpaXKeHye, OHa aHAAM3MpYeT IepBoe BblpaXkeHye (O6bIYHO ITO
MMs1 CTOAGLIA) M CpaBHMBAeT ero 3HayeHye CO 3HaueHMeM BTOpPOro BblpakeHusl (O6bIYHO
KOAOM, TIPEACTaBASIFOLLMM OTCYTCTBYIOLIME AaHHble). ECAM OHYM paBHbI, pe3yAbTaTOM OIle-
paTopa NULLIF CTaHOBUTCS NULL, MHa4e — 3HauyeHue [IepBOro BblpakeHMs..

|— NULLIF ( —Tcxmpnoe_supaxenue lr j @

Puc. 9.12. CuHTaKcUueckan AMarpaMmma BbipaXeHua NULLIF

Bor npumep 3anpoca, B KOTOpOM HyAb O3HauaeT OTCyTCTBMe HOMepa oduca.

SELECT CITY, SUM(SALESREPS.SALES)

FROM OFFICES, SALESREPS

WHERE OFFICE = NULLIF (REP_OFFICE, 0)
GROUP BY CITY;
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KoHeuHo, onepaTopaM CASE, COALESCE U NULLIF AaA€KO AO HaCTOSILMX AOTMYe-
CKMX KOHCTPYKIMIA, MMEIOLIMXCS B KAQCCMUYECKMX SI3bIKaxX MpOrpaMMMUPOBaHMs, HO AAS
BbIPa>XeH!Us] AOTMKM 3allpOCOB MX BO3MOXKHOCTEN BIIOAHE AOCTaTOYHO. OAHMM M3 MX
Ba)KHENMIIMX TPEMUMYLLUECTB SBASIETCA TO, YTO OHM IO3BOASIIOT BO3AOXMTb Ha CYDBA
60AbLIYIO YacTb 06pPabOTKM AAaHHBIX, YeM 3TO 6BIAO BO3MOXXHO AO MX IMOSIBA€HMs, pas3-
TPY3MB TeM CaMbIM NPUMKAAAHbIE IIPOTPAMMBbI M OCBOOOAMB OT AMILIHEH pabOThI OAB30-
BaTeAel, KOTOpble BBOASIT 3alIpOChl BPYUHYIO.

BuipaXeHus co CTpokamu Tabanu

XoTs1 CTOAGLIBI M COAEpIKallMecsi B HUX CKaAspHble 3HaYeHUs! PEACTaBASIOT coboit
aToMapHble CTPOMTeAbHble OAOKM PeASILIMOHHOI 6a3bl AaHHBIX, OAHOI U3 CaMbIX BaX-
HbIX (PYHKLMI PEASLMOHHO! MOAEAM SIBASIETCSl OObeAMHEHMe CTOAGLIOB B CTPOKM,
NPEeACTaBASIIOLIME OObeKThl PEAABHOrO MMpa, TakMe KaK OTAeAbHble OGyChl, KAMEHThI
uan 3akasbl. CraHaapT SQL1 u 6oabmmHcTBO KOMMepdeckux CYBA mnpeAocTaBASIOT
BeCcbMa OrpaHMUeHHble BO3MOXXHOCTU AASl MAaHUIYAMPOBaHMs CTPOKaMM UM IpyIIaMu
ctpok. SQL1 pa3speliaeT TOABKO A0b6aBA€HMe CTPOKM B TabAMILY, a TaKXe BBIOOpPKY, 06-
HOBAEHME MAM YAaA€HMe TPYIII CTPOK (C MOMOLIbIO MHCTPYKUMA INSERT, SELECT,
UPDATE U DELETE).

Boaee nosanmne Bepcum ctaHaapTa SQL MPOABMHYAMCH B STOM HalpaBA€HMM ropas-
AO AAABILIE, MTO3BOASISI MCMIOAB30BaTh B SQL-BblpaXXeHUsIX CTPOKM MPAKTUYECKH TaK Xe,
KaK M CKaAsipHble AaHHble. B cTaHAapTe NMpeAycMOTpeH crielMaAbHbIi CUHTaKCUC AAS
¢opmuposanus cTpok AaHHbIX. OH AOMyCKaeT CylllecTBOBaHMe IMOA3AIPOCOB, BO3Bpa-
LIAIOLIMX CTPOKY. M KpOoMe TOro, OH OrpeAeAsieT CMBICA OIlepaTOpPOB CPaBHEHUS U ApY-
r'UX AeiiCTBMIt Tpu paboTe CO CTPOKAMM.

KoncrpyxTop CTpokm

CranaapT SQL coaepXUT cnieliMarbHY10 KOHCTPYKLIMIO, TPeAHa3HAYEeHHYIO AAS OIl-
peAeAeHMsI CTPOK AQHHBIX, — KOHCMPYKMOp cmpoxoeozo 3Havenus (puc. 9.13). B Haubo-
Aee pacnpOCTPaHEHHOM CAYYae 3TO IPOCTO PasA€AEHHBbII 3allsAThIMU CITUCOK AUTEPAAOB
VAU CKAASIPHBIX BbipakeHMit. BoT, HanpuMmep, KOHCTPYKTOP CTPOKM AAHHBIX, CTPYKTY-
Pa KOTOpOJi COOTBETCTBY€eT CTPYKType TabAuLbI OFFICES.

(23, 'San Diego', 'Western', NULL, DEFAULT, 0.00)

} ( CRANAPHOE_BbIPANCERLE ) »®
NULL
DEFAULT

’

cKandproe_guipancenue
NULL
DEFAULT

nod3anpoc_easspauaupal_CmpoKy

Puc. 9.13. CuHTakcuueckan avarpamMmma KOHCT-
PyKTOpa CTPOKOBOr0 3HAY€HUA
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PesyAbTaTOM 3TOrO BHIpa’keHusl SIBASIETCSI OAHA CTPOKa A@HHBIX C LIECTBIO CTOAOLA-
Mu. KaroueBoe caoBo NULL yka3sblBaeT, YTO 4YeTBEpThIii CTOAGell pe3yAbTUpYIOLei
CTPOKM AOAXEH COAepXaThb 3HadeHne NULL. KaroueBoe cA0BO DEFAULT B MSATOM MO3M-
UMM yKa3blBaeT Ha TO, UTO IISThIN CTOAGEL] AOAXKEH COAep>KaTh 3HaUeHue, NpucBanBae-
MOe 3TOMY CTOAGLY MO YMOAYAHMIO. DTO KAIOYEBOe CAOBO MOXET BCTpe4aThCsl B KOHCT-
PYKTOpe TOABKO B OITPEAEAEHHbIX CUTyaLMsIX — HaIpyMep, KOTAQ KOHCTPYKTOP BKAIO-
4yeH B MHCTPYKUMIO INSERT U reHepupyemast UM CTpoKa A0baBAsieTCsl B TabAMLLY.

EcAM KOHCTPYKTOp CTPOKM HaXOAUTCS B ITPeAAOXKEeHMM WHERE, B HeM MOTYT MCIOAD-
30BaThCsl MMEHA OTAEAbHbIX CTOAOLIOB — B KaueCTBe OTAEAbHBIX 9A€MEHTOB AAHHBIX MAU
B COCTaBe BbpakeHuit. B kauecTBe mpumepa pacCMOTPUM CAEAYIOLINIT 3aITPOC.

[epewucmumov Homepa 3axasoe Ha usdeaue ACI 41002 ¢ yxasauem xoiuvecmea eduHuy,
moeapa U CYMmuvl COeaKU.
SELECT ORDER_NUM, QTY, AMOUNT

FROM ORDERS
WHERE (MFR, PRODUCT) = ('ACI', '41002');

[Tpu BBINOAHEHMM TOrO 3ampoca NpeAAOXeHne WHERE MO oYepeAr IPUMEHSIeTCsT K
KaXAO/1 cTpoke TabAuibl ORDERS. IlepBblit KOHCTPYKTOpP B STOM MpeAAOXeHUM (CAeBa
OT 3HaKa paBeHCTBa) reHepUpYeT CTPOKY U3 ABYX CTOAOLIOB, COAEpKallyIO MAEHTUU-
KaTopbl IPOM3BOAMTEAS] U TOBapa TeKyllero obpabaTbiBaeMoro 3akasa. Bropoit koHcT-
PYKTOp (cripaBa OT 3HaKa paBeHCTBa) reHepupyeT CTPOKY U3 ABYX CTOAGLIOB, cCOAepXa-
LIYI0 AUTEpPAAbHO 3aAaHHble MAaeHTUdUKaTop npoussoauterst ACI u naentudukarop
toBapa 41002. Aaaee omepaTop = CpaBHMBaeT ABe Ccmpoku (obpaTuTe BHMMaHNe —
CTpPOKM, a He cKarspHble 3HadeHus!). CtaHaapTom SQL onpeaeaeHo, UTO oneparop
CpaBHEHMsI CTPOK [0 OYepeAM CpaBHMBAeT IMapbl 3HAUEHMII AASI KaXKAOTO cToAbua. Pe-
3YAbBTaTOM CpaBHEHUs SIBASIETCSl 3HauYeHMe TRUE TOrAa UM TOABKO TOrAa, KOrAa BCe IIO-
napHele cpaBHeHMs1 BepHYAM TRUE. KoHeuHO, TOT e 3ampoc MOXHO HammcaTb U 6e3
KOHCTPYKTOpPOB.

SELECT ORDER_NUM, QTY, AMOUNT

FROM ORDERS
WHERE (MFR = 'ACI') AND (PRODUCT = '41002');

Aast Takoro mpocroro npumepa obe popMmbl 3arrpoca OAMHAKOBO MOHATHBL. Ho
B CAy4ae 60Aee CAOXHBIX 3alIpOCOB POAb KOHCTPYKTOPOB CTPOK O4€Hb BaXKHa, OCOOEH-
HO KOTAa B CpPaBHEHMM yUYacTBYeT pe3yAbTaT [0A3aIpoca.

Moa3anpocbl, BO3BPALLAIOWKHE CTPOKH

Kax yxe rosopuaoch paHee B 3TOl raase, cTaHAapT SQL1 npeaycmatpuBaer BO3-
MOXXHOCTb CO3A@HMSI CAOXHBIX 3aIpOCOB K 6a3e AaHHBIX C MCIIOAb30BaHMEM MexaHM3Ma
noasanpocoB. [loa3anpoc — 3TO O6bIYHBIA 3anpoc Ha BHIOOPKY (T.e. MHCTPYKLIMS
SELECT), HO ctaHAapT SQL1 TpebyeT, uTO6bl OH BO3BpalllaA CKaAsSpHOe 3HaueHue,
T.e. TOABKO 00HO 3HaueHMe AaHHbIX. ITO 3HaueHMe YYacTByeT B OAHOM M3 BblpakeHMii
B raaBHOM SQL-uHCTpyKLIMM, coaepiKallleii moasanpoc. Takas MeTOAMKA UCIIOAb30Ba-
Hs1 TIOA3AITPOCOB MTOAAEPXKMBaEeTCsl BceMy BeAylmy coppeMeHHbIMU CYBA MaciTaba
MPeANpUsTHSL.
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HOCAGAYIOI_HI/IG Bepcun CTaHAapTa SQL 3SHAQYUTEAbBHO PpacClIMpPsIIOT BO3MOXHOCTU
TOA3aIIpOCOB: T€T€pb OHM MOTYyT reHepmupoBaTb H€ TOAbKO OAMHOYHbIE 3HA4Y€HMsI, HO
U CmpoKu, KOTOpble MOryT Yy4YaCTBOBaTb B BbIpa>X€HUsIX M CpaBHUBATbCsI C APYI'MMU
CTpOKaMu. npeAHOAO)KI/IM, HaM Tpe6yeTc;1 Y3HaTb HOM€pa U AaThbl 3aKa30B CaMOIo AO-
pororo ToBapa. AormyHoO HavyaTh C HalMCaHUs 3aripoca, KOTOprVI HaXOAUT MAeHTM(bI/I-
KaTOp 3TOro ToBapa " ero ipou3BOAUTEASI.

Hanmu udenmugpuxamop camozo dopoeozo moeapa u udenmugpuxamop ezo npouseodumens.

SELECT MFR_ID, PRODUCT_ID
FROM PRODUCTS
WHERE PRICE = (SELECT MAX (PRICE)
FROM PRODUCTS) ;

EcAu npeAnoAoXuThb, UTO B 6a3e AaHHBIX €CTb AMILIb OAMH CaMblii AOPOToii TOBap, TO
STOT 3allpoC CreHepupyeT OAHY CTPOKY AQHHBIX, COCTOSILYIO M3 ABYyX CTOA6LI0B. Boc-
NIOAB30BaBLINCh MEXaHM3MOM MOA3anpocos SQL, Mbl BCTpauBaeM Hall 3aMpoc B KayecT-
Be MIOAYMHEHHOT'O B 3aMpoC, M3BAEKAIOLLMIA 13 6a3bl AaHHbIX MHGOPMALIMIO O 3aKa3ax Ha
HalAeHHBI TOBap.

Bvisecmu Homepa u damui 3axasoe camozo dopozozo mosapa.

SELECT ORDER_NUM, ORDER_DATE
FROM ORDERS
WHERE (MFR, PRODUCT) = (SELECT MFR_ID, PRODUCT_ID
FROM PRODUCTS
WHERE PRICE = (SELECT MAX(PRICE)
FROM PRODUCTS) ) ;

IIpearoxeHne WHERE Ha CaMOM BepXHeM YPOBHE COAEPXXUT OllepaTop CpaBHEHMsI
CTPOK. CaAeBa OT HEro CTOUT KOHCTPYKTOP CTPOK, B KOTOPOM YyKa3aHbl MMeHa ABYX
cToA6L0B. Kaxapli1 pa3, koraa MPOBEPSIETCS 3TO MPEAAOXKEHME, KOHCTPYKTOp reHepu-
pyeT CTPOKY, COCTOSIIYIO U3 nAeHTMq)MKaTopa MPOU3BOAUTEASI U uAeHTmbuKaTopa TO-
Bapa U3 TeKYylleil CTPOKU TabAuULIbI ORDERS. CripaBa OT 3Haka paBeHCTBa CTOUT IOA3a-
MpOC, KOTOPBIA HaXOAUT I/IAeHTI/IqI)I/IKaLII/IOHHbIe AaHHBIE CaMOTO AOpOroro Tosapa. Pe-
3yABTaTOM 3TOTO 3allpoca TaKXe SIBASIeTCS] CTPOKa, COCTOsILLAst U3 ABYX CTOAGLIOB C TeMu
>Ke TUIIaMU AaHHBIX, YTO U B CTPOKe CAeBa OT 3HaKa paBeHCTBa.

Tor xe 3anpoc MOXHO cq)opmyAupOBaTb 1 6e3 MOMOLLM TIOA3ANpOCa, BO3Bpallaio-
LLIero CTPOKY, HO Pe3yAbTaT [MOAYYUTCSI 60Aee TPOMO3AKIM.

SELECT ORDER_NUM, ORDER_DATE
FROM ORDERS
WHERE (MFR IN (SELECT MFR_ID
FROM PRODUCTS
WHERE PRICE = (SELECT MAX (PRICE)
FROM PRODUCTS)))
AND (PRODUCT IN (SELECT PRODUCT_ID
FROM PRODUCTS

WHERE PRICE = (SELECT MAX (PRICE)
FROM PRODUCTS)) ) ;

BMecTo cpaBHeHMsI CTPOK B NMpeAAOXeHMM WHERE HaM IMPUILIAOCH BHITOAHUTb ABa
OTAEABHBIX CKaASPHBIX CPaBHEHMS: OAHO — AAsI MAEHTMMKATOPOB MTPOM3BOAUTEAEN,
a Apyroe — AAsl MAEHTU(PUKATOpPOB TOBApOB. V3-3a pa3bueHns cpaBHeHMIt NOA3ANpPOC
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AASI TIOMCKA MaKCHMMaAbHOM LIeHbl IIPMXOAMTCS BBITIOAHSITh ABaXAbl. Kpome Toro, 3a-
npoc ¢ 06paboTKOI CTPOK (POPMYAUPYETCsl FOPasA0 eCTeCTBEHHee U IIOHSITHee.

CpaBHEHHe CTPOK

‘Iame BCero Bblpa)KGHI/ISI co CTpOKaMM VICI‘IOAb3y}OTC$I B HpEAAO)l(eHI/IﬂX WHERE
M HAVING B onepauvm HpOBepKI/I Ha paBeHCTBO, KaK B HECKOAbBKUX ITOCAEAHUX npnmepax.
HOC'I’pOQHHEUI CTpOKa (3aqaCTy10 COAep)KaLI_[aﬂ 3HaYeHus1 CTOA6I_IOB us3 CTpOKI/I, l’IpeTeH—
AYEOU_IGIZ Ha BKAKYEHUe B peBYAbTaTbI 3anpoca) CpaBHI/IBaeTCﬂ C Apyroﬂ CTpOKOI?’I
(06BIYHO C pe3yAbTaTOM MOA3aIlpoca MAM HabOpOM AMTEpAaAbHbIX 3Ha4eHMi), M eCAM
3TU CTPOKU COBITAAAIOT, CTPpOKAa-KaHAMAQT BKAIOYAETCsI B Ta6AMLIy pGSYAbTaTOB 3anpoca.
CTaHAapTOM SQL HpeAyCMOTpeHbl n Apyme BO3MO>XHOCTU CpaBHeHMﬂ CTpOK — Ha He-
paBeHCTBO n HpVIHaAAe)KHOCTb OHpeAeAeHHOMy Ananasoﬂy. HpM CpaBHeHIAM CTpOK Ha
HepaBeHCTBO B SQL MCITOAB3YIOTCSI Te e MpaBUAa, YTO M MpU OOBIYHON COPTHMPOBKE
CTpOK. CHaqua CpaBHMBaIOTC}I ﬂepBble CTOA6LIbI AByX CTpOK, B Cquae ux HepaBeHCTBa
OHUA MCHOAI:Sy}OTCSl AASL OHpeAeAeHVIﬂ HOpﬂAKa CTpOK. ECAM XKe OHUn paBHbl, CpaBHMBa-
IOTCs1 BTOpPble CTOAGOLbI ABYX CTPOK M T.A. AaAee IpUBEAEHB! pe3yAbTaThl CPaBHEHMsI He-
CKOABKUX CTpOK, COCTaBAEHHBIX U3 TpeX CTOA6LIOB, B35ITbhIX U3 Ta6Al/II_IbI ORDERS.

('ACI', '41002', 54) < ('REI', '2A44R', 5)

— COpPTUPOBKa MNO MNepBOMy CTOJOLY
('ACI', '41002', 54) < ('ACI', '41003', 35)

— COpPTMPOBKA NC BTOPOMYy CTOJOLY
('ACI', '41002', 10) < ('ACI', '41002', 54)

— COpPTUPOBKa MO TpeTbeMy CTONOLY

TabAnuHble BbipaXeHHA

CranaapT SQL cyliecTBeHHO pacLIMpUA BO3MOXHOCTH s13blKa He TOABKO B OTHOLLIE-
HUM paboOThl CO CKAASPHBIMM 3HAYEHUMSIMU U CTPOKaMM, HO U B IIAaHe paboThl ¢ TabAK-
namu. VIM onpeaeaeH MexaHM3M AMHaAMMUECKOrO CO3AaHMsI TabAMLL MPSMO B MHCTPYK-
msax SQL. CoraacHO cTaHAApTy, MOA3ANpOChl MOTYT BO3BpalllaTh LieAble TabAMIIBI,
a TA@BHBIIT 3a[IpOC MOXKET aHaAU3MPOBATb 3TM TaOAULIBI U CBEPSITh C HUMM COOCTBEHHbIE
AaHHble. KpoMe Toro, nmoasanpocsl MOy T MCIIOAB30BaTbCsI M B APYTMX MeCTaX MHCTPYK-
it SQL — Hanpumep, B peAAOXKeHNM FROM MHCTPYKUMM SELECT B KauecTBe OAHOIA
VAV HEeCKOABKMX TabAuu-McTouHMkoB. HaxoHel, craHaapt SQL mpeaaaraer pacum-
peHHble BO3MOXKHOCTM KOMOMHMpOBaHMsI TabAML, BKAIOYasl orepauuy OO6beAVHEHUs
(UNION), nepecedyenus (INTERSECTION) 1 BbluMTaHusl (EXCEPT).

KoncTpyxTop Tabanub

CranaapTt SQL ro3BoasieT yka3aTb 3Ha4eHMs! siueeK TabAMLIbI HENOCPEACTBEHHO
B SQL-MHCTpyKUMM ITPY MIOMOLLUM Bblpa’keHus! CIIeLIMaAbHOTO TUIIa — KOHCMpYKmopa
maéauyel (puc. 9.14). B cBoeit npocreiiiieii popme STOT KOHCTPYKTOP MPEACTaBASIET
co60Ji pasAeAeHHbII 3aMsIThIMU CIIMCOK KOHCTPYKTOPOB CTPOK, KaXAblii 3 KOTOPBIX,
B CBOIO OYepeAb, COCTOMT U3 pa3sAeAeHHbIX 3alAThIMM AUTEPAAOB — 3HauyeHMit OT-
AeAbHbIX cTOA6LOB. Hanpumep, uncrpyxkums SQL INSERT McCroAb3yeT TabAMUHBIN
KOHCTPYKTOP B KauecTBe MCTOUHMKA BCTaBAseMbIX B Tabauly AaHHbIX. Ecan B SQL1
MHCTpyKUMsl INSERT (cM. raaBy 10, “BHeceHne msMeHeHmi1 B 6a3y AaHHbIX”) MOraa
A0DaBUTb B TabAMIly TOABKO OAHY CTPOKY, TO cTaHAApT SQL2 (M mocaeaymouine)
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NI03BOASIET AOGABASITb B TaOAMILY Cpa3y HECKOABKO CTPOK, KaK B IPMBEACHHOM HMXe
sarmpoce. CaeAyeT OTMETUTb, UYTO He Bce peaAmsauuu SQL moaAepXmBaioT 3TOT
CMHTaKCHC.

Aobasumv 6 mabauyy OFFICES danHvle 0 mpex HOBbIX Oghucax.

INSERT INTO OFFICES (OFFICE, CITY, REGION, MGR, SALES)
VALUES (23, 'San Diego', 'Western', 108, 0.00),
(24, 'Seattle', 'Western', 104, 0.00),
(14, 'Boston', 'Eastern', NULL, 0.00);

’— VALUES ——— KOHCmpyxmop_cmpoxy ————————>@

r

Puc. 9.14. CuHTaKcuueckas auarpamMmma KOHCTpyKTopa Tabauubi

3aMeTuM, 4YTO OTAeAbHble CTPOKM B TabAMYHOM KOHCTPYKTOpe He 06s3aTeAbHO
AOAXHBI COA€PXaTb TOAbKO AMTEpaAbHble 3HayeHMsl. VICTOUHMKOM AaHHBIX MOXeT
6bITb M 3aIpOC, BO3BPALLIAOLINI CKaASIPHOe 3HaueHMe AM60 CTPOKY. XOTs AAsl Hallei
yuebHOI1 6a3bl AAHHBIX CAEAYIOLINIA MTpUMEp He MMeeT 0COBOro CMBICAQ, a MCIIOAB30-
BAHHBI/ B HEM CHMHTaKcuc nopAepxuBaercst He Bcemu CYDBA, nmpuMeHeHHas! B HeM VH-
CTPYKLMsI INSERT BIIOAHE KOPPEKTHa.

Aobasumv 6 mabauyy OFFICES dannvie o mpex Hoevix ogpucax.

INSERT INTO OFFICES (OFFICE, CITY, REGION, MGR, SALES)

VALUES (23, 'San Diego', 'Western', 108, 0.00),

(24, 'Seattle', 'Western',

(SELECT MANAGER
FROM SALESREPS
WHERE EMPL_NUM = 105), 0.00),
(SELECT 14, 'Boston', REGION, MGR, 0.00
FROM OFFICES
WHERE OFFICE = 12);

Kak u B rmpeabiayllleM npuMepe, npeAAoXeHne VALUES B MHCTPYKLMM INSERT re-
HepupyeT TabAMLLY U3 TpeX CTPOK M IISITU CTOAGLIOB, KOTOpPble AOAXHBI ObITh AOGaBAEHbBI
B Tabauly OFFICES. [lepBas cTpoka 3apaHa Kak Habop AMTepaAbHbIX 3HaueHui. Bo
BTOPOJi CTpOKe 3HayeHMe 4eTBEePTOro CTOAbLa reHepMpyeTcs CKaASpPHBIM TOA3ANpo-
COM, KOTOPpBIii M3BA€KaeT U3 TabAMLbl SALESREPS UAEHTUPUKATOP MeHeAXepa CAy-
Xatuero ¢ uaeHtugukaropom 105. TpeTbst CTpoKa LIEAMKOM IeHEpUPYETCsl CTPOKOBbIM
noasanpocoM. Tpu cToAbLia, yKa3aHHbIX B €ro NMPeAAOXeHUM SELECT, NpeACTaBASIIOT
co60Ji KOHCTAHTHble 3HaU€HUsl, HO 3HaUeHUs TPETbero M YeTBEPTOro CTOAGLIOB U3BAe-
KaloTCsl U3 TabAulbl OFFICES — 9TO permoH U pykoBoAuTeAb Hblo-itopkckoro oduca
(naeHTUdUMKaTOp Oduca 12).

TabAnuHbIE NOA3ANPOCDI

CranaapT SQL noaaepXuBaeT MOA3aNpOChl, BO3BpalllaloLMe He TOAbKO CKaAsIpHblE
3HaUeHMs1 M CTPOKM, HO U mabiu4Hvle nod3anpocvl, BO3BpalLlaoLe LeAble TabAMLIBL
(3ameTn™, uyto SQL Server He NOAAEPXMBAeT AAHHBII CMHTAKCUC, B OTAMYME OT TaKMX
CYBA, kak Oracle, MySQL u DB2 UDB.) TabAn4Hble MOA3aNpOChl UIPAIOT OYeHb BaX-
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HYIO POAb B IIDEAAOXXEHMSIX WHERE 11 HAVING, rAe BO3BpalllaeMble MMM 3HaUeHNs] MOTyT
MCTIOAB30BaThCSl B BbIPAXK@HMSIX CO CrelMaAbHbIMM ornepalmsMu cpaBHeHus. [lpeano-
AOXWM, HallpUMep, YTO HaM HY>XHbI OMMCAHMUs U LieHbl BCeX TOBApOB, AASl KOTOPbBIX
MMeIOTCs 3aKasbl Ha cyMMy, 6oabmiyio $20000. IlToxaayit, Hauboree ecTeCTBEHHO
copMyAMpOBaTh ITOT 3aIPOC C UCTIOAb30BaHMEM TAOAMYHOTO MOA3AINPOCa.

Buisecmu onucanus u yewvl eécex moeapoe, 01 KOMOPbIX UMEMCS omoevHvle 3aKA3bl HA
cymmy, Gorvwyro $20000.
SELECT DESCRIPTION, PRICE
FROM PRODUCTS
WHERE (MFR_ID, PRODUCT_ID) IN (SELECT MFR, PRODUCT

FROM ORDERS
WHERE AMOUNT > 20000.00) ;

3anpoc coOTBeTCTBYeT MPOCTOMY ONMCAHUIO Ha €CTECTBEHHOM sI3blKe: BblOpaTh OMNMu-
caHMs1 U LieHbl TOBApOB, MAEHTU(PUKALMOHHbIE AAHHble KOTOPbIX (KaK U B IPEAbIAYLIEM
npuMepe, 3TO MAEHTU(UKATOPbl TOBapa U ero MpPOM3BOAUTEAST) COOTBETCTBYIOT OAHOMY
TOBapy M3 HEKOTOporo Habopa. TOT Habop — ToYHee, TabAMLIA U3 ABYX CTOAGLIOB —
reHepupyeTcsl MOA3AIIPOCOM, a BXOXAEHME B HAbOp MAEHTU(UKATOPOB OYEPEAHOrO
aHaAM3MPYEMOro ToBapa IpOBEpsETCs! B IPEAAOKeHUM WHERE C MOMOILBIO CIleLMaAb-
HOTO Mpeaukara IN.

KoHeuHo, 3ampoc AAsl Halllero puMepa MOXHO BblpasuTb 1 MHave. BcrioMuHas raa-
By 7, “MHorotrabAn4Hble 3anpochl (CoeAMHeHus1)”, Bbl, BEPOSITHO, MOXXETe MPEAAOXKUTD
aAbTepHATUBHBIN BapyMaHT — cOeAMHeHMe Tabaul PRODUCTS u ORDERS Ha OCHOBe CO-
CTaBHOTO YCAOBMSIL.

Buisecrnu onucanus u yeuuvl écex moeapos, 015 KOMOPLIX UMEIOMCS omoelvHvle 3aKkasvl HA
cymmy, borowyro $20000.
SELECT DISTINCT DESCRIPTION, PRICE
FROM PRODUCTS, ORDERS
WHERE (MFR_ID = MFR)

AND (PRODUCT_ID = PRODUCT)
AND (AMOUNT > 20000.00) ;

ObparuTe BHMMaHMEe Ha HEOOXOAMMOCTb AOOGaBUTb KAIOYEBOE CAOBO DISTINCT, mo-
CKOABKY MMeeTcs1 ABa 3aKka3a 6oaee yem Ha $20000 Ha ToBap “Right Hinge”. [1puseaen-
HBbIl 3alpoC paBHO3Ha4eH ITPEeABbIAYILIeMY, HO OH KyAa MeHbllle COOTBETCTBYeT eCTeCT-
BEHHOMY OIMICaAHMIO, TaK YTO OOABLUMHCTBY AIOA€/] €ro MOHsTb TpyAHee. [TosToMy AAst
6oAee CAOXKHBIX 3alIPOCOB BO3MOXHOCTb MCIIOAB30BaTh IMOA3ANIPOCHl, BO3BpaLIaoliye
TabAMLIBI, OUeHb BaXKHa — OHa MO3BOASIET BbIpaXkaTh 3allpOChl MTPOLLIE U NTOHsTHee.

Cneundukaunn sanpoca SQL

To, uTo MBI C BaMM B Tpex MOCAEAHMX 'AaBaX Ha3blBaAM MHCTPYKLMeit SELECT, 3a-
MPOCOM Ha BbIGOPKY MAM MPOCTO 3alpocoM, cTaHAapT SQL ¢opMaAbHO Ha3blBaeT che-
yuguxayueti 3anpoca. YTobbl NOHATb BIPaXKeHMs! C TAOAULIAMM, ONMICAHHBIE B CAEAYIO-
1lIeM pa3AeAe, IOAE3HO 03HAaKOMMTBCSI C STUM POpMaAbHBIM onpeaereHmeM. CUHTaKCUC
criemdukanmm 3anpoca rnokasaH Ha puc. 9.15. Ee KOMIIOHEHTBI AOAXKHBI ObITh BaM yXe
XOPOLIO 3HaKOMbI U3 IIPEABIAYLINX I'AAB.
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p———seLECT . i
'\7 ALL ﬁ Lrl—m_mdnuuu.‘
DISTINCT CKANAPHOE_BHpaxNcenue T

uMA_cmonbya _T
L-AS j

FROM T cneyugukayus_mabauyol ‘

]

!— WHERE ycnosue_ombopa —T I-GROUP BY cnucox_crno/16uoe_zpynnupoeku—T

I— HAVING ycrosue_ombopa —T tORD]E‘.R BY cnucox_crm).rl6r4ocz_copmupoakuT

Puc. 9.15. Cneundukauumna 3anpoca SQL: popmanbHoe onpeaereHue

e B cnucke e03spauwyaemoix cmoabyos NpPeAAOXeHUs] SELECT OIpeAeA€eHbl
CTOAOLIbI pe3yAbTaTOB 3arpoca. Kaxkablit cToabel orpeAeAsieTcsl BblpaXkeHu-
eM, koropoe coobuiaer CYBGA, kak BbIUMCAATE ero 3HayeHus. CtoabLiamM Mo-
TyT (HO He 06513aTEABHO AOAXKHBI) 6bITh TPUCBOEHBI IICEBAOHMMBI, 3aAaBaeMble
C MIOMOILIbIO KAIOYEBOTO CAOBa AS.

e Kaxiouesble caroBa ALL ¥ DISTINCT ONpPEAEASIOT, 6YAYT AU U3 pe3yAbTUPYIO-
111ero Habopa CTPOK YAAASITbCSI TOBTOPSIIOLLMECS CTPOKM.

o [lpearoxenue FROM onpeaeasieT TabAULIbI, Ha OCHOBEe KOTOpbIX 6YAyT ¢op-
MMPOBaTbCsI pe3yAbTaThl 3aIlpoca.

o [Ilpearoxenne WHERE ykasbiBaeT CYDBA, xak eil orpeAeAsITb, Kakye U3 CTPOK
CAeAyeT BKAIOYATh B 3alpoC.

e [IpearoxeHMst GROUP BY M HAVING yNpaBASIOT MPOLIECCOM IpYMIUPOBKU
OTOOpaHHBIX CTPOK U OTOOPOM TPYIIT AASl BKAIOUEHMS] B OKOHYAaTeAbHblE pe-
3yAbTaThl 3arpoca.

HpeAAO)KEHI/Ie ORDER BY OIIpEAEAsSIET XKeAaeMYIO ITOCA€AOBAaTEAbHOCTDb CTPOK
B pe3yAbTaTax 3aItpoca.

Criemdukaims 3anpoca sIBASETCS 6a30BbIM OAOKOM AAsl TIOCTPOEHMsI 3allpOCOB
B craHaapre SQL. KoHlenTyaabHO OHa ONMCHIBAeT IpOLIECC COCTABAEHMsI CTPOK
M CTOAGLIOB pe3yAbTUPYIOLLEro Habopa CTPOK Ha OCHOBe AAHHbBIX M3 TabAML, yKa3aH-
HBIX B TIPEAAOXXeHUM FROM. “3HaueHmeM” cnieLmduKalLuM 3anpoca sIBASETCS] mabauya
AaHHBIX. B mpocreitieM cayuae 3anpoc SQL coctouT u3 oaHOI npocToit crieumduka-
uuy 3anpoca. boaree CAOXHBI 3alTPOC MOXKET NMPEACTaBAATb CO60)i HECKOABKO CIeLu-
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¢puKaLMit, BAOXXEHHBIX OAHA B APYTYIO 10 MPUHLMITY MOA3anpocoB. Hakownel, ¢ nomo-
LIbI0 TAOAMYHBIX ONlepaluii crieduKaLy MOTYT OO beAVHATBCS B BBIpaXKeHMs 3arpo-
COB, O KOTOPBIX pacCKa3blBaeTCsl B CAEAYIOLLIEM pasAeAe.

BobipaxeHnusa 3anpocos

Cranaapt SQL onpeaeasieT svipaxeHue 3anpoca KaK yHUBEpCaAbHbIii CIIOcob omnpe-
AeAeHMs1 TabAMIIbI Pe3yAbTaTOB 3anpoca. B BbIpaskeHuy 3anpoca MOTYT MCIIOAb30BaThCS
CAeAyIolLe 6a30Bble CTPOUTEABHBIE GAOKM.

o Cneunduxaumst 3anpoca, OMMCaHHasl B ITpeAbIAyIeM pasAdere (SELECT. ..
FROM. . .). Ee 3HaueHNneM siBAsieTcs1 TabAMLIA pe3yABTATOB 3apoca.

¢ KoncrpykTop TabAULIBI, O KOTOPOM paccKas3blBaAOCh Bbillle (VALUES. . .). Ero
3HaueHueM sIBAsIeTCsl TabAMLIa, IOCTpPOeHHas! U3 3aAaHHBIX B KOHCTPYKTOpe
3HaYeHUM.

e SIBHas ccblaka Ha Tabauuy (TABLE ums_mabauyvt). Ee 3HaueHMeM siBAsieTCs
COAEp XMMOe YKa3aHHOM TabAULIbL.

SQL no3BoasieT KOMOMHMPOBATb PE3YAbTAThl STUX KOHCTPYKLIMI C MOMOILIBIO CAe-
AYIOLLIMX OIepaLmii.

e JOIN. SQL noaaepXuBaeT nepekpecTHble COEAMHEHUsl (AeKapTOBble Mpou3-
BEAEHUsI), eCTeCTBeHHble, BHyTPEHHMe, a TakXe BCe TUIbl BHELIHUX COeANHe-
HUII, omycaHHble B raaBe 7, “MHoOrorabAmyHbele 3ampochl (coeAMHeHMs1)”.
Onepaumst JOIN U3 ABYX BXOAHBIX TaOAMI] CO3AaeT BbIXOAHYIO TabAMLY pe-
3y ABTaTOB 3aIpoca B COOTBETCTBUM CO crielnduKanmeri COeAMHEHMs!.

e UNION. Onepauust SQL UNION BBITOAHSIET CAOXEHME ABYX COBMECTMMBIX Tab-
AU (T.e. TADAULI C OAMHAKOBbIM KOAMUYECTBOM CTOAOLIOB ¥ OAMHAKOBBIMM THIIa-
MM AQHHBIX COOTBETCTBYIOLIMX CTOAGOLOB). Ornepariust UNION U3 ABYX BXOAHBIX
TabAML] CO3AAET BHIXOAHYIO OOBEAVHEHHYIO TabAMLLY Pe3yAbTaTOB 3alpoca.

e EXCEPT. Onepauust SQL EXCEPT MOAyYaeT ABe BXOAHble TaOAMLIbI ¥ reHepu-
PYeT OAHY, COAepXalllylo BCe CTPOKM, KOTOpble MMEIOTCs1 B NepBoil TabAulle,
HO OTCYTCTBYIOT BO BTOpoii. KoHLlenTyaAbHO onepaumsi EXCEPT NpeACTaBAsl-
eT coboit BelunmTaHme Tabauu. CTPOKM BTOPOM TabAMLIbI YAQASIIOTCSI U3 Mep-
BOJ1, @ TO, YTO OCTAeTCsl, CTAHOBUTCSI PE3YAbTaTOM OIepaLnu.

e INTERSECT. Onepauust SQL INTERSECT MOAy4YaeT ABe BXOAHble TabAMIIbI
Y TeHepUpYyeT OAHY BbIXOAHYIO, COAEPIKALIYIO BCe CTPOKM, KOTOpble MMEIOTCsI
B 06e1x BXOAHbIX TabAMLIAX.

Onepauun UNION, INTERSECT u EXCEPT

Onepaumy UNION, INTERSECT M EXCEPT IpeACTaBASIOT Tpy 6a30Bble orepaumum
HaA MHOXeCTBaMM, KOTOpble U3 ABYX BXOAHBIX CO3AAIOT OAHY BBIXOAHYIO TabAMLly.
[Noutn Bce nmpoussoaurean CYBA noaaepXmBaroT orepauyuio UNION, HO MOAAEpXKa
INTERSECT M EXCEPT y pa3sHbIX [TPOM3BOAUTEAE]! peaAnsoBaHa no-pasHomy. Hanpu-
Mep, Oracle BMeCTO KAIOUEBOTO CAOBa EXCEPT MCIIOAB3yeT KAIOUeBOe CAOBO MINUS. Bce
Tpu omnepauuyu TpebyIOT, YTOObl BXOAHBIE TaOAULBI OBIAM COBMECTMUMBIMU — VIMEAU
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OAMMHAKOBO€ KOANYECTBO CTOA6LIOB, a COOTBeTCTBYIOLLIME CTOAOLIBI UMEAU OAMHAKOBbBIE
TUIIBI AQHHBIX. BOT HECKOABKO MpPOCTbhIX MpUMEPOB SQL 3aIlIpOCOB, B KOTOPbIX UCITIOADb-
3YIOTCs1 3TU OIll€paliun.

Buvieecmu cnucox moeapoe, 015 komopuix umelomcs 3axkasol Ha cymmy 6Goxee $30 000,
a marxe mex moeapoe, KOmMopvix Ha ckaade umeemcs Ha cymmy 6oxee $30 000.

(SELECT MFR, PRODUCT
FROM ORDERS
WHERE AMOUNT > 30000.00)
UNION
(SELECT MFR_ID, PRODUCT_ID
FROM PRODUCTS
WHERE (PRICE * QTY ON_HAND) > 30000);

Buvisecrnu cnucox moeapoe, dna komopuix umeromcs 3akasvl Ha cymmy boaee $30 000
U KOMOpvIX npu IMom umeemcs Ha ckaade Ha cymmy 6Goaee $30 000.
(SELECT MFR, PRODUCT
FROM ORDERS
WHERE AMOUNT > 30000.00)
INTERSECT
(SELECT MFR_ID, PRODUCT ID
FROM PRODUCTS
WHERE (PRICE * QTY ON_HAND) > 30000);

Bvisecmu cnucox moeapos, 015 komopvix umeromcs 3akasvl Ha cymmy 6oaee $30 000,
3a uckoueHuem mex, komopvie cmosm menee $100.
(SELECT MFR, PRODUCT
FROM ORDERS
WHERE AMOUNT > 30000.00)
EXCEPT
(SELECT MFR_ID, PRODUCT_ID
FROM PRODUCTS
WHERE PRICE < 100.00);

[To yMoAuanuio onepaumm UNION, INTERSECT M EXCEPT YAQASIOT U3 pPe3yAbTU-
pylolieit TabAULIBI MOBTOpsIIOLIMeECs CTpoky. Kak mpaBUAO, 5TO XOpOLLO; B YaCTHOCTH,
B IIPMBEAEHHBIX Bbllle ITpMMepax MMEHHO TaKO/ pe3yAbTaT M Hy>XKeH, HO B HEKOTOPBIX
CAy4asix MOXeT MOTpebOoBaTbCsl OCTaBUTh BCE TOBTOPSIIOLIMECS CTPOKU. AAST 3TOrO MUC-
MOAB3YIOTCSl CIleLlMaAbHble (OpMBI Tpex orepauuit: UNION ALL, INTERSECT ALL
u EXCEPT ALL.

O6paTtute BHMMaHMe Ha TO, YTO B KaXAOM U3 NPUBEAEHHBIX [TPMMEPOB CO3AA€TCs
tabanLa c AByMs1 croabamu. Ee cTpokm n3BAexaloTcst 3 AByX pa3HbIX TabAuL: ORDERS
¥ PRODUCTS. OAHaKO CTOAGLIBI TUX TaOAMLI MMEIOT OAMHAKOBbIE THUIIbI AAHHBIX, TaK 4TO
K HMM MOTYT ObITb IpPMMEHEHbl OINepaluy CAOXKEHWs], BBIYMTAHMS U IepeceyeHus.
B Hawreit yue6HOi1 6aze AaHHBIX COOTBETCTBYIOLLME CTOAOLbI MMEIOT pa3Hble MMeHa
(HampuMep, MAEHTMdUKATOpP MPOU3BOAMTEAS] B Tabamile ORDERS HasblBaeTcsl MFR,
a B Tabaniie PRODUCTS — MFR_ID).
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3anpocbl B npearoxeHun FROM

Cocrasnoit 3arpoc B SQL — 3To ropasao 6oaee MOLIHOe ¥ TMOKOe CPEACTBO CO3AAHMs
1 KOMOMHMPOBaHMs1 TaDAULL Pe3yALTaTOB 3aITpOca, He>XXeAM OObIUHbI MeXaHU3M NOA3AIPO-
COB 1 onepaliusi UNION, KOTOpble peaAaraAnch craHaapToM SQL1. YUtobel caeaaTs cocTas-
Hble 3ampochl elle 60Aee YHUBepcaAbHbIMM, cTaHAApT SQL paspelliaeT MCroAb30BaTh MX
MpaKTI4YeCKy Be3Ae, rae B 3arpocax SQL1 Aomyckaauch ccblAkM Ha TabAMLBL B yactHOCTH,
BbIpaXKeHMe 3alpoca MOXKEeT YKasblBaTbCsl BMECTO MMEHM TabAMIIbl B IIPEAAOKEHMM FROM.
Bot npocreyiimit mpumep 3anpoca, B KOTOPOM MUCIIOAB3Y€ETCs 3Ta BO3MOXXHOCTb.

Buvisecrnu umeHa u o6uyue cymMmol 3aka3os 019 6ceX KAUEHMOS, eil AUMUM Kpeduma npe-
svtaem $50 000.

SELECT COMPANY, TOT_ORDERS
FROM CUSTOMERS, (SELECT CUST, SUM(AMOUNT) AS TOT_ORDERS
FROM ORDERS
GROUP BY CUST)
WHERE (CREDIT_LIMIT > 50000.00)
AND (CUST_NUM = CUST) ;

Ecau nepBast cieundmanmst TabAnLIbl B IPEAAOKEHUM FROM — 3TO, KaK O6bIYHO, MMsI
TabAMLIbI 6a3bl AQHHBIX, TO BTOpasl CrielduKaLms — BOBCe He MMsI TAOAULIBL, @ IOAHO-
LIeHHBII1 3ampoc. B AeCTBUTEABHOCTM, NMOCAEAHMI MOXeT ObITb HaMHOTO CAOXKHee
M BKAIOYATb COOCTBEHHBIe orepaliym UNION uau JOIN. Koraa 3anpoc BKAIOYaeTcs B IpeA-
AOXeHMe FROM, KaK B AaHHOM npumepe, koHuenTyaabHo CYGA cHauana BLINOAHSIET STOT
3aIpocC U CO3AaeT BpeMeHHYI0 TabAMILY €ro pe3yAbTaToB (B HallleM CAy4ae 3Ta BpeMeHHas!
TabAMLIa COCTOMT U3 ABYX CTOAOLIOB, COAEpXKALLMX HOMepa NOAb30BaTeA€el U ObLIMe CYyM-
MBI ux 3aKa30B). 3aTeM CYGA BBIIOAHSIET TAABHBII 3alpOC, MCTIOAB3YsI B HEM CO3A@HHYIO
TabAMIlYy B Ka4eCTBe MCTOUHMKA A@HHBIX TOYHO TaK >Ke, KaK OHa MCIIOAb30BaAa 6bl 06bIY-
HYIO TabAMILY, XpaHSLIYIOcs B 6ase AaHHbIX. B HallleM mpyMepe coaep>XKMMbIM BpeMeHHOM
TabAMLIBI SIBASIETCS1 MHGOPMALMsI, M3BA€UEHHas! U3 TabAMLbI ORDERS, M K 3TOi MHPOpMa-
LMV NIpYCOeAMHsIeTCs TabaMLia CUSTOMERS AAsI IIOAYY€HMsI Ha3BaHMI KOMITaHMIA.

Tot e 3anmpoc MOXHO cOpMyAMpPOBaTb U Apyrumu crnocobamn. Hanpumep, Mox-
HO HanMcaTh OAHOYPOBHEBBI 3allpoC C omnepauueit JOIN, COGAMHSIOLLE TabAMLIbI
CUSTOMERS 1 ORDERS, ¥ IpyNIMpOBKON pe3yAbTaToB. Ornepauysi CoOeAMHeHUs! TabAML]
MOXeT ObIThb BBIIIOAHEHa SIBHO C NIpUMeHeHMeM oneparopa JOIN, C INOCAEAYIOLIel
rPyNIMPOBKOIi B 3aIpoce BepXHero ypoBHs.. Kak IokasbiBaeT STOT MpUMep, OAHUM U3
MPenMYLIECTB COCTaBHBIX 3anpocoB SQL sIBASIETCS TO, UTO Y MOAB30BaTEAs] OOBIYHO €CTb
HECKOABKO CITOCO60B MOAYYEHMs] OAHOTO U TOTO K€ pe3yAbTara.

B ocHoBe Bo3mMoxHocTelt SQL B AaHHOI 06AACTU A€XUT CTPEMAEHME K TOMY, YTOObI
A3bIK SQL MO3BOASIA ITOAB30BATEAIO BBIPa3UTb CBOJ 3allpOC COBEPILIEHHO eCTECTBEHHO,
He OrpaHMYMBasl €r0 XeCTKMMM PaMKaMM pas 1 HaBCErAd ONPEAEAEHHBIX KOHCTPYKLIMIA.
CYEGA AOAXHa yMeTb ITpOaHaAU3MPOBaTh 3allpoC MOAB30BAaTEAsl, Pa3A€AUTh ero Ha ba-
30Bble OAOKM UM ONpeAeAUTb Hauboaee 3PpPeKTUBHBIN CrIOCOO ero BbIMTOAHEHUs. ITOT
BHYTPEHHUI1 NIAaH BBIMOAHEHMsI 3aIIpOCa MOXET CUABHO OTAMYATBCS OT TO¥ MIOCAEAOBa-
TEABHOCTM A€JCTBMIA, KOTOpasi COOTBETCTBYeT ¢popMe 3arpoca. Ho MMeHHO B 3TOM U BCsl
IPeAeCTb: TIOAB30BAaTeAID (MAM NPOrpPaMMMUCTY) HYXHO TOAbKO coobumts CYBA, uro
VIMEHHO OH XOYeT MOAYYMTb, a KaK 3TO CAeAaTh, IpUYeM CAeAaTb Hanboree 3¢ deKTus-
HO, — 3TO yXe ee 3a60Ta.
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Pe3iome no SQL-3anpocam

Ha sTtoM Mbl 3akaHumBaeM usydyenue SQL-3anpocoB M MHCTpyKLMM SELECT, Hava-
Toe B raase 6, “ITpocTele 3anpockl”. Kak nokasaAmu yeTblpe NOCA€AHME TAABbl, IIPEAAO-
XEeHMs] MUHCTPYKUMM SELECT NPeAOCTaBASIIOT IPOrPaMMUCTY MOLIHBIA U B TO XK€ BpeMs
rubxuii Habop CPeACTB AAsl IOAYYeHus1 MHdopMaLuu u3 6a3bl AaHHbIX. Kaxxaoe mpea-
AOXeHMe Npy BbIbOpKe AAaHHBIX UT'PAET CBOIO OCOOYIO POAD.

B npearosxeHuy FROM yKa3blBalOTCs1 MUCXOAHBIE TaOAUIIbI, U3 KOTOPBIX AQHHbIe
CUMTBIBAIOTCs1 B TADAMILY pe3yAbTaTOB 3anpoca. Kaxxaoe uMs ctoabLia B MHCT-
PyKLMM SELECT AOAXHO OAHO3HAYHO OINPEAEASITb CTOAGELl OAHONM M3 STUX
TabAMLL MAM TIPEACTABASITb CODOJM BHELIHIOIO CCHIAKY Ha CTOAGELl MCXOAHOM
TabAMIIBI BHELIIHEro 3arpoca.

[TpearoxeHne WHERE, €CAM OHO MMeeTCsl, BbIOGMpaeT U3 UCXOAHBIX TabAUI] OT-
AeAbHble KOMOMHALIMM CTPOK, KOTOpPble BKAIOYAIOTCS B TAOAMILY pe3yAbTaTOB
3anpoca. [Toazanpocsl B MpeAAOKeHM WHERE BBIITOAHSIIOTCSI AAsSl KaXAO¥M OT-
AEAbHO CTPOKM.

[TpearoxeHne GROUP BY, eCAM OHO MMEETCsl, TPYIIUMPYET OTAEAbHBIE CTpPO-
KM, OTOOpaHHble IPeAAOXKEeHMEM WHERE, B IPYIIIbl CTPOK.

HpeAAO)KGHMe HAVING, eCAU OHO UMeeTCsl, OT6I/1paeT rpymnibl CTpOK, KOTOpbIe
BKAIOYaIlOTCs1 B TaﬁAMIIy pe3yAbTaTOB 3aIrpoca. Homanpocm B IIpeAAOXEeHUU
HAVING BBIIIOAHSIIOTCSI AASI KaXXKAOM rpynIibl CTpOK.

HpeAon(eHMe SELECT OITpeAeAsieT, KakMeé MMeHHO AaHHble 6YAYT NpeACTaB-
A€HbI CTOAOLIAMM OKOHYATEeAbHbIX PE3YABTATOB 3allpoca.

HpeAMKaT DISTINCT, eCAM OH MMeeTCsl, UCKAIOYaeT u3 TabAMLIBI pe3yAbTaTOB
3alIpoca ITOBTOpsIIoLINeECs: CTPOKU.

Onepauml UNION, €eCAM OHa MMeeTcs], OObeAVHSIET pe3yAbTaThbl, IOAY4Y€HHbIE
OTA€AbHBIMU MHCTPYKUMsIMU SELECT, B OAHO MHOXECTBO pe3yAbTaTOB 3aIipoca.

[TpearoxeHue ORDER BY, €CAM OHO MMEETCs, COPTUPYET OKOHYAaTEAbHYIO
TabAMILy pe3yAbTaTOB 3alIpOCa 110 OAHOMY MAU HECKOABKMM CTOAGLIAM.

Bo3moxxHocTH BblpaxkeHuit 3anpocos SQL AobasastioT k ctaHAapTy SQL1 BbI-
paxeHMss CO CTpoKamM M TabAmuaMy, a Takxe onepaumum INTERSECT
1 EXCEPT. ®yHAaMeHTaAbHbII IOTOK 06paboTKM 3alpOCOB MPYM 3TOM OCTaeT-
Cs1 HeM3MEHHBIM, HO CYyILIECTBEHHO BO3pacTaeT BO3MOXKHOCTb MCIIOAb30BaHUA
MIOA3AIPOCOB B 3aIpOCaXx.
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O6HoBAEHHE

lhasa 10
BheceHue n3MeHeHMit
B 623y AaHHBIX

AaHHbe Masa 11

LleAOCTHOCTb AAHHBIX

lhasa 12
O6paborka TpaH3aKumii

QL no3BOAsIET HE TOABKO M3BAEKaTb AaHHble, Ha-

XOASILLIMECs] B Da3e AQHHbBIX, HO M M3MEHSITb UX.

Caeaymolie TpM TAaBbl NOCBSILIEHBl BONPOCAM,
CBSI3aHHBIM C BHECEHMEM WU3MEHeHWit B 6a3y AaHHBIX.
B raase 10, “BHecenne usmeHeHuit B 6a3y AaHHbIX”, pac-
CcMaTpuBaIOTCsl MHCTpYKLMM SQL, ¢ MOMOIIBI KOTOPBIX
MOXHO AO0DaBASITb M YAAASTb AaHHblE, a TaKXe OOHOB-
ASITb AQHHble, yXe HaxoAsumecss B 6ase. B raase 11,
“LleAOCTHOCTb AaHHBIX”, paccKasblBaeTCsi O TOM, Kak
SQL noaaepXuBaeT LEAOCTHOCTb AQHHBIX TIPU UX U3Me-
HeHuu. B raase 12, “ObpaboTka TpaH3akumit”, OHMUCHI-
BAIOTCsI CPEeACTBa 06paboTky TpaH3akumit B SQL, 1103Bo-
ASIIOLIME HECKOABKMM TOAB30BAaTeASIM OAHOBPEMEHHO
VI3MEHSITb COAEP>KMMO€e OAHOIT 6a3bl AQHHBIX.






10

['JIABA

A R P 0 i B AT e A T T e S 0 e I O L PR A

BHeceHUe U3MeHeHUH
B 6a3y AaHHbIX

QL mpeacTaBasieT co60ii MOAHOLIEHHBIN SI3bIK, NpeAHa3HaYeHHbI! AAS paboThl
C AAHHBIMM U UCIIOAB3YEMBII1 HE TOABKO AAS M3BA€YeHMs] MHOopMaLuy 13 6asbl
AaHHBIX IIyTEM 3aITPOCOB Ha BLIOOPKY, HO U AASI UBMEHEHMSI COAEPIKaLlIeliCsl B Heil
uMH¢OpMaLMM C MOMOLIBIO 3allpOCOB Ha AobaBAeHMe, yAareHue u ob6HoBaeHue. [lo
CpaBHEHMIO CO CAOXHOCTBIO MHCTPYKLIMM SELECT, C MOMOIIBIO KOTOPO BHINIOAHSIIOTCS]
3alpochl Ha BHIGOpPKY, MHCTpyKLMM SQL, u3MeHstolIMe coaepXumMoe 6asbl AQHHBIX, Ka-
XYTCSl UCKAIOUUTEABHO NpOCThiMU. OAHAKO NpY U3MEHEHMM COAEPXMMOro 6as3bl AaH-
HbIX K CYBA npeABsIBASIETCSI PSIA AOTIOAHUTEABbHbIX TpeboBaHuit. [Ipu BHeceHun nsme-
HeHmit CYBDA AOAXHa COXpaHSITb LIEAOCTHOCTb A@HHBIX, AOIYCKaTb BHeceHue B 6asy
AQHHBIX TOABKO AOIYCTMMBIX 3Hau€HMI, a TakXe obecrieunBaTh HEITPOTHBOPEYMBOCTD
6a3bl AaHHBIX AaXe B CAydae cucTeMHoit ommbxu. [Tommumo storo, CYBA aorxsa obec-
revMBaTh BO3MOXHOCTH OAHOBPEMEHHOrO M3MeHeHUsl 6a3bl AaHHBIX HECKOABKUMM
NOAb30BaTeAsIMA TaKMM 0Opa3oOM, UTOObl OHM He MelllaAU APYT ApYTY.
B AaHHOJ! raaBe paccMaTpUBAaIOTCs TPy MHCTpyKUMM SQL, McrioAb3yeMble AAst U3Me-
HEHMs1 COAEPXXMMOTO 6a3bl AAHHbIX.

e INSERT AobaBasieT HOBble CTPOKM B TabAMLLY
e DELETE YaaasieT CTpoxku U3 TabAULIbI
e UPDATE VI3MeHsieT cyleCcTBYIOLIME AaHHbIE B TabAMLIE

B raase 11, “LleaocTHOCTb AaHHBIX”, onmuchiBalOTCst cpeAcTBa SQL, noaaepusaro-
1iMe LeAOCTHOCTb AaHHbIX, a B raase 12, “ObpaboTka TpaH3akumit”, — cpeactsa SQL,
obecrieynBalollIie OAHOBPEMEHHYIO PabOTy HECKOABKUX ITOAB30BaTEAE.
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Ao6aBAeHHe HOBbIX AQHHbBIX

AobaBAeHNe HOBOJ CTPOKM B PEASILIMOHHYIO 6a3y AaHHBIX IIPOMCXOAUT TOTAQ, KOTAQ
BO BHEILLIHEM MUpe IOSIBASIETCS HOBBINI OOBEKT, NMpeACTaBAsIEMblit 3ToOi cTpokoit. Ha
npuMepe Hallleii yuebHOI 6a3bl AAHHBIX 3TO BBITASIAUT CAEAYIOLLIMM 06pa3oM.

o Ecau Bbl MpuHMMaeTe Ha paboOTy HOBOrO CAyXalllero, B Tabauily SALESREPS
HeO6XOAMMO A0OGaBUTb HOBYK) CTPOKY C AAHHBIMY O HEM.

e EcAM cayxalmit 3aKAlOYaeT AOrOBOp C HOBBIM KAMEHTOM, B TabAuMLy
CUSTOMERS AOAXHa 6bITb A0ObaBA€HA HOBasl CTPOKa, MPEACTaBASIOLIAsT 3TOTO
KAUEHTa.

o EcaM kAMeHT AeraeT 3aka3, B Tabamily ORDERS TpebyeTcs: AODaBUTh HOBYIO
CTPOKY, COAepXKalllyio MHPOpMALIMIO 06 TOM 3aKase.

Bo Bcex cAyyasix HOBast CTpOKa AOGABASIETCSI AAs TOTO, YTOObI 6a3a AaHHBIX OCTaBaAaCh
TOYHOVM MOAEABIO peaAbHOro Mmpa. HamMmenblueit eaunuueit MHpopMaLmy, KOTOPYIO
MO>KHO AODaBUTb B PEASILIMOHHYIO 6a3y AaHHBIX, SIBASIETCsI CTpoKa. B oflueM cayuae, B pe-
asinoHHoM CYBA cylecTByeT Tpu criocoba A06aBA€HMsT HOBbIX CTPOK B 6a3y AaHHBIX.

¢ OAHOCTpoYHasi MHCTPYKUMs INSERT. Odnocmpounas MHCTPyKUMs INSERT
MO3BOASIET AODABUTb B TAOAMILY OAHY HOBYIO CTpOKY. OHa ILIMPOKO UCIIOAB3YeT-
Cs1 B IOBCEAHEBHBIX ITPUAOXKEHUSIX, HAlIpUMep B [TpOrpaMMaXx BBOAA AaHHBIX.

e MHorocTpoyHasi MHCTpyKHMsa INSERT. MHoeocmpounas WHCTPYKLMA
INSERT obecreunBaeT U3BAeUEHME CTPOK U3 OAHOM YacTy 6a3bl AQHHBIX U AO-
6aBAreHMe ux B Apyryio Tabamuuy. Hanmpumep, oHa o6bI4HO Mcroab3yeTcs
B KOHLIe MeCsilia MAM TOAa, Koraa “crapsle” CTpOKM TabAMLIBI MepechlAQOTCS
B HEAKTUBHYIO TaOAMLLY AAsI XpPaHEHMsL.

o [IlakeTHas 3arpy3ka. YTUAUTa NakemHon 3azpy3ku CAYXMT AAsI AObaBAeHUSA
B TabAMLy AaHHBIX U3 BHellIHero ¢paiira. Ta YTMAUTA OOBIYHO UCIIOAB3YeTCs
AASI IepBOHA4aAbHOJ 3arpy3ku 6a3bl AQHHBIX AMOO AAsI 3aTPY3KM AQHHBIX 13
APYTOJi KOMIIBIOTEPHOM CUCTEMBI MUAM AQHHBIX, COOpaHHBIX U3 Pa3AUYHBIX UC-
TOYHMKOB.

OaHocTpouHan HHCTpYKuua INSERT

OaHoCTpOYHast MHCTPYKUMs INSERT, CMHTaKCM4eCKas AMarpaMma KOTOPOJ IpeA-
craBAeHa Ha puc. 10.1, AcobaBasieT B TabAMIy HOBYIO CTPOKY. B mpearoxenun INTO yka-
3bIBaeTCsl TabAMLA-TIOAyUYaTeAb (yeiesas Tabanla), B KOTOPYIO AODaBAsIeTCsl HOBasl CTPO-
Ka, a B IpeAAOXeHUM VALUES COAepXaTcsl 3Ha4eHUs AAHHBIX AAsl HOBOJ cTpoku. Crim-
COK CTOAGLIOB ONpeAeAsieT, Kakue 3Ha4eHMs! B KaKo¥ CTOAGell HOBOV CTPOKM 3aHOCSITCSL.
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} INSERT INTO wns_mabmuyss I_
{

T ums_cmonbya —I—l —T

L VALUES ( KOHC
[ I————NULL———I

Puc. 10.1. CuHTaKcUuyeckan AMarpaMmma OAHOCTPOUHOW UHCTPYKUMKU INSERT

[TpeAnIOAOXMM, Bbl TOABKO UTO INPMHSIAM Ha paboTy HOBOTrO cAyxXaulero ['eHpu
Sxobcena (Henry Jacobsen) co caeayolmmMm AaHHBIMM.

Uma Henry Jacobsen

Bospacr 36

UpeHTudukarop 111

[lonxHOCTb Sales Mgr

Oduc ATAaHTa (MaeHTUdUKaTop opuca 13)
Aara npuema 25 uions 2008 ropa

JInyHbIA NNaH npoaax Ewe He ycTtaHoOBAEH

061beM NpoAaX Ha TEKYW Y0 $0.00

Aaty

Huxe npuseaeHa MHCTpyKLms1 INSERT, koTopasl AobaBasieT MHGOpMaLUIO 06 STOM
CAyXallleM B Hallly y4ebHyIo 6a3y AaHHbIX.

Aobasumv uHGOpMayuio 0 HoBOM CAYKAUIEM.

INSERT INTO SALESREPS (NAME, AGE, EMPL_NUM, SALES, TITLE,
HIRE_DATE, REP_OFFICE)
VALUES ('Henry Jacobsen', 36, 111, 0.00, 'Sales Mgr',
'2008-07-25"', 13);

1 row inserted.

Ha puc. 10.2 npeacraBaeHa rpaduyeckas cxeMa BbITOAHEHMsI MHCTPYKLMM INSERT.
BHayaAe MHCTPYKLIMSI CO3A@€T HOBYIO CTPOKY, CTPYKTypa KOTOPO#i MOBTOPSIET CTPYK-
TYPY CTOAGLIOB TabAMIIbL, @ 3aTeM 3allOAHSIET ee 3HaYeHUSIMU U3 NIPEeAAOXKeHUs] VALUES
1 AobaBAsIeT 3Ty CTpOKy B Tabauiy. CTpoku B Tabaulle He yIOpPsIAOYEHD], IOSTOMY HeT
HMKaKMX yKa3aHMii O TOM, TA€ BCTaBASITb CTPOKY: B HA4YaAO, B KOHELl TaOAMLIBI MAM TAe-
TO M@XAY CTPOK. JTa CTPOKa 6yAeT BXOAUTb B Pe3yAbTaTbl IOCAEAYIOLIMX 3aIIpOCOB Ha
BbIOOpPKY TabAMLbl SALESREPS, HO B TabAMLIe pe3yAbTaTOB 3allpoca OHa MOXET Haxo-
AMTBCSI B AIOOOM MecTe.
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WUncTpyaumn SQL
INSERT INTO SALESREPS (NAME, AGE, EMPL_NUM, SALES, QUOTA, TITLE, ...)
VALUES (‘Henry Jacobsen’, 36, 111, 0.00, NULL, ‘Sales Mgr, NULL, ‘2008-07-25', 13);

Hoeasn cTpoka
] 111 |Henry Jacobsonl 36 ! 13 LSales Mgr l 2008-07-25! NULLl NULLl 0.00
Tafimua SALESREPS
EMPL_NUM NAME AGE | REP_OFFICE TITLE HIRE_DATE | MANAGER QUOTA SALES
105 | Bill Adans 37 13 Sales Rep | 2006-02-12 104 | $350,000.00 | $367,911.00
~ 109 | Mary Jones 31 11 Sales Rep | 2007-10-12 106 | $300,000.00 | $392.725.00
102 | Sue Smith 48 21 Sales Rep | 2004-12-10 108 | $350,000.00 | $474,050.00
106 | Sam Clark 52 11 VP Sales | 2006-06-14 NULL | $275,000.00 | $299,912.00
104 | Bob Smith 33 12 Sales Mgr | 2005-05-19 106 | $200,000.00 | $142,594.00
101 | Dan Roberts 45 12 Sales Rep | 2004-10-20 104 | $300,000.00 | $305,673.00
110 | Tom Snyder 41 NULL Sales Rep | 2008-01-13 101 NULL | $75,985.00
108 | Larry Fitch 62 21 Sales Mgr | 2007-10-12 106 | $350,000,00 | $361,865.00
103 | Paul Cruz 29 12 Sales Rep | 2005-03-01 104 | $275,000.00 | $286,775.00
107 | Nancy Angelli | 49 22 Sales Rep | 2006-11-14 108 | $300,000.00 | $186,042.00

Puc. 10.2. Ao6aBreHHe B TaBAULY OAHOW CTPOKH

[TpeArnoroxuM, UTO cayxauimit SIkobceH MoAyYaeT CBOJi MEPBBIf 3aKa3 OT KOMIIa-
Huy InterCorp, HOBOro KAMeHTa, KOTOPOMY IpUCBOeH MAeHTUdMKaTop 2126. 310 3aKas3
Ha 20 m3paeamit ACI-41004 obuueit crommocteio $2340, M eMy NpucBaMBaeTCs: HOMeP
113069. BoT Kax BBITASAAT MHCTPYKLMM INSERT, AobaBAsioliMe B 6a3y AQHHBIX MH-
dopmalmio 0 HOBOM KAMEHTe U 3aKase.

Aopbasumv uHgopMayuo 0 HoBOM KJueHMme U 3axkasze 01 cayxaujezo Sxobcena.

INSERT INTO CUSTOMERS (COMPANY, CUST_NUM,
CREDIT_LIMIT, CUST_REP)
VALUES ('InterCorp', 2126, 15000.00, 111);

1 row inserted.

INSERT INTO ORDERS (AMOUNT, MFR, PRODUCT, QTY,
ORDER_DATE, ORDER_NUM, CUST, REP)
VALUES (2340.00, 'ACI', '41004', 20, CURRENT_DATE,
113069, 2126, 111);

1 row inserted.

Kax nokasbiBaeT NpuBeA€HHBII IPUMEp, €CAM B TabAMLIE MHOTO CTOAGLIOB, TO MHCT-
pykuMsi INSERT MOXET OKa3aTbCsi AOBOABHO AAMHHOI, OAHAaKO ee CTPyKTypa IO-
IpeXHeMY OCTaHeTCsl OueHb MpoCcTOi. Bo BTopoit MHCTpyKLMy INSERT B [IPEAAOKEHUH
VALUES MCIOAB3YETCSl CUCTeMHasl KOHCTaHTa CURRENT DATE, KOTOpasi obecrieuuBaeT
BBOA TeKYylllell AaTbl B KaueCTBe AAThl MOAYYEHMs 3aKa3a. JTa CMCTeMHas KOHCTaHTa
onpeaeaeHa B craHaapTe SQL u noaaepxusaercss MHOrumu Bepyimmn CYBA, BkAlo-
yas Oracle u MySQL. B apyrux CYBA, takux xax SQL Server u DB2UDB, AAst ioayye-
HMSI TEeKYIUMX AaThl M BPEMEHM MUCIIOAB3YIOTCS APYTMe CUCTEMHble KOHCTaHTBl MAM
BCTPO€eHHble (PyHKLIMM.
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VHcTpykumio INSERT MOXHO MCHOAB30BaThb B MHTEPAKTUBHOM peXMME AAsl AODaB-
A€HUsl CTPOK B TabAMLIbI, KOTOpble M3MEHSIOTCS1 O4YeHb PeAKO, Halpumep B TabAMily
OFFICES. OAHAKO Ha NpaKTUKe AaHHble O HOBOM KAMEHTe, 3aKa3e MAM CAYKallleM T04-
TU BCErAa A0GaBASIIOTCs1 B 6a3y AaHHBIX C IOMOLIbIO TPOrpaMM BBOAA AQHHBIX, UCIIOAb-
3ymolmMX crelnaAbHble dopMbl. [Tocae OkOHYaHMs1 BBOAA AaHHBIX B OPMY NPUAOXKe-
HMe A0baBAsieT HOBYIO CTPOKY AaHHBbIX € MOMoLLbIo TporpaMmMHoro SQL. Hesasucumo
OT TOro, Kakoit SQL mcroabsyeTcs (MHTepaKTUMBHBI AU IPOTPaMMHbIiT), MHCTPYKLMS
INSERT MMeeT OAVH M TOT Xe BUA.

Kak npasuao, B MHCTpyKkLmyu INSERT yKa3blBaeTCsl HeKBaAM(PULIMPOBaHHOE VIMsl, OIl-
peaAeastiolliee Ballly cCO6CTBeHHYIO Tabauily. UTo6bl BCTaBUTb AaHHbIE B TaDAMILY, TPMHAA-
A€XallLlyIo APyTOMY ITIOAb30BAaTEAID, HEOOXOAMMO yKasaTb ee IIOAHOe uMsl. Y, KoHeuHo Xe,
HeOb6XOAMMO MMeTb NpaBa Ha BBOA AAHHBIX B 3Ty TabAMlly, MHaye BbITIOAHEHMEe MHCTPYK-
M INSERT 3aKOHUMTCs1 Heyaaueit. Cxema 6esomacHocti SQL M mpaBa MoAb30OBaTeAs!
paccMaTpuBaioTcs B raase 15, “SQL u 6e3onacHocTs”.

Crmcok CTOAGLIOB B MHCTPYKLIMM INSERT MpeAHa3Ha4YeH AAsl yCTAHOBAEHMsI COOTBETCT-
BUST MEXXAY 3HAUEHMSIMM AAHHBIX, COAEPKaLLMMICS B IIPEAAOXKEHMM VALUES, 1 cTOAGLIaMy,
AAsl KOTOPBIX 3TV AaHHble NpeAHasHaueHbl. CIIMCKM 3HaUeHMit 1 CTOAGLIOB AOAXHbBI COAEp-
XKaThb OAMHAKOBOE YJCAO SAEMEHTOB, a TUIT AAHHbIX KaXXAOTO 3HaueHMsl AOAKEH ObITb CO-
BMECTUMBIM C TUIIOM COOTBETCTBYIOLIETO CTOAGLIA, MHaue npousoiiaer ommbka. CraHAQpT
ANSI/ISO TpebyeT McnioAb30BaHIs B CIIMCKE CTOADOLIOB HEKBAaAMMULIMPOBaHHBIX MMEH, HO
Bo MHorux CYBA aAomyckaeTcsl NpyMeHeHMe KBaAMULMPOBaHHbIX MeH. OUYeBUAHO, 4TO
B MMEHaX CTOAOLIOB B AIOOOM CAyYae He MOXeT ObITh HEOAHO3HAYHOCTH, TTOTOMY 4YTO BCE
OHV AOAXHBI ObITb CCbLAKAMM Ha CTOAGLIBI LIEA€BON TaOAMLIBL.

BcraBka 3Hauenui NULL

ITpu AobaBAeHMM B TaBAMLLY HOBOJ CTPOKM AQHHbBIX BCeM CTOAGLIAM, MMEHa KOTOPBIX
OTCYTCTBYIOT B CIIMCKE CTOAGLIOB MHCTPYKLMM INSERT, aBTOMaTH4YeCKM MpUCBaBaeTCs
3HayeHyue NULL. B MHCTpykumm INSERT, C IOMOLUBIO KOTOPO! B TabAmily SALESREPS
6bira AobaBreHa MHPoOpMaLMsl O cAyxaileM SIkobceHe, 6bIAM OMyILIEHbl CTOAOGLIbI
QUOTA u MANAGER.

INSERT INTO SALESREPS (NAME, AGE, EMPL_NUM, SALES, TITLE,
HIRE_DATE, REP_OFFICE)

VALUES ('Henry Jacobsen', 36, 111, 0.00, 'Sales Mgr',
'2008-07-25"', 13);

[TosToMy HOBast cTpoka B cToA6Llax QUOTA M MANAGER COAEpXMT 3HaueHue NULL,
Kak nokasaHo Ha puc. 10.2. 3HayeHne NULL MOXHO NPUCBOUTDb U SIBHO, BKAIOUMB 3T
CTOAOLBI B CIIMCOK CTOAGLIOB, a B CIMCKE 3HAa4YeHMii 3aAaB AAsSl HUMX KAIOUYEBOE CAOBO
NULL. [IpuMeHeHMne caeayioleil MHCTpyKLIMM INSERT MpUBEAET K TOMY e pe3yAbTa-
Ty, 4TO U paHee.

INSERT INTO SALESREPS (NAME, AGE, EMPL_NUM, SALES, QUOTA,
TITLE, MANAGER, HIRE_DATE, REP_OFFICE)

VALUES ('Henry Jacobsen', 36, 111, 0.00, NULL,
'Sales Mgr', NULL, '2008-07-25', 13);
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Bcraska Bcex cToAGuoB

Aast yaobetBa B SQL paspelllaeTcsl He BKAKOYATh CIIMCOK CTOAGLIOB B MHCTPYKLIMIO
INSERT. EcAu crmcok cToA6LOB OIyllleH, OH reHepupyeTcsi aBTOMaTHiecKu U B HeM
CAeBa HaIlpaBo MEePEUNCASIIOTCS BCe CTOAOLIB TabAMLIbL [1py BBIMTOAHEHUMN MHCTPYKLIMK
SELECT * reHepMpYyeTcs TaKO} e CIIMCOK CTOAOLOB. [ToAB3ysich 9TOM COKpallleHHOI!
dopmoit 3anMcK, NPeABIAYLIYIO MHCTPYKLIMIO INSERT MOXHO IlepenmcaTh CAAYIOLIMM
obpa3oM.
INSERT INTO SALESREPS

VALUES (111, 'Henry Jacobsen', 36, 13, 'Sales Mgr',
'2008-07-25', NULL, NULL, 0.00);

O4eBMAHO, UTO €CAM CIIMCOK CTOAOLIOB OMYIIEH, TO B CIIVCKe 3HaYeHWI Heofx00umo
SBHO YKa3blBaThb 3HaueHMs NULL (4TO M IOATBEP)KAAETCsl B IIPUBEAEHHOM IIpMMepe).
KpoMe Toro, nocaeAoBaTEABHOCTb 3Ha4€HMI AaHHBIX AOAXKHA B TOYHOCTM COOTBETCTBO-
BaTb MOPSIAKY CTOAGLIOB B TabAm1Ie.

B MHTepaKTMBHOM pexume YAOOHO He BKAIOYaTb B MHCTPYKLMIO INSERT CIMCOK
CTOAOLIOB, TaK KaK STO yMeHbLIaeT AAMHY MHCTpyKUMu. B caydae nporpammuoro SQL
CITUCOK CTOAGLIOB AOAXKEH OBbITh 3aAaH BCErAa, IOCKOABKY TaKyIO POrpaMMy Aerde uu-
TaTb ¥ NMoHMMaTb. KpoMe TOro, crpykrypa TabAMLBl 3a4acTyIO M3MEHSETCS] CO BpeMe-
HeM — B Hee AODaBASIIOTCSI HOBble CTOAOLIBI MAM yOMpaIOTCs CTapble, 6b0Aee He MCIIOAD-
syemsble. [IporpamMma ¢ uHCTpyKuMeii INSERT 6e3 sSIBHOrO yKa3aHMsl CTOAGLIOB MOXeT
BIIOAHE KOPPEeKTHO paboTaTb MeCsibl U TOAbl, a MOTOM HEOXMAAHHO coobliaTh 06
ommbke — MpyU U3MEHEHUM KOAMYECTBA CTOAOLIOB MAM TMUIIOB A@HHBIX aAMMHMUCTpaTO-
PpOM 6a3bl A@HHBIX.

MuorocrpoyHan HCTpyKuua INSERT

MHorocTpo4Hast MHCTpyKUMsi INSERT, CMHTaKCM4ecKasl AMarpaMMa KOTOpOM u30-
6paxeHa Ha puc. 10.3, A0obaBAsIeT B LieA€BYIO TabAMLY HECKOABKO CTPOK (60Aee OAHOIA).
B 3T0Jt pa3sHOBMAHOCTM MHCTpYyKUMM INSERT 3Ha4yeHMs AASl HOBBIX CTPOK SIBHO He 3a-
AQIOTCsl. VICTOYHMKOM HOBBIX CTPOK CAYXKUT 3aIllpOC Ha BBIOOPKY, COAEP XKALLMIACST BHYT-
PY MHCTPyKLMM INSERT.

| INSERT INTO ums_matmaps 3anpoc——>@
» 1

_T_ uma_cmonbya —l-—)

.

Puc. 10.3. CuHTaKcuueckan AuarpaMma MHOroCTPOUYHOW MHCTPYKUUU INSERT

[Tpouieaypa Aob6aBA€HMSI CTPOK CO 3HAYEHUsIMU, B3SITBIMU U3 TOM Xe 6a3bl AaHHBIX,
MOXeT I0Ka3aThCsl CTPAaHHOI, HO MHOTAA OHa HeobxoAaMMa. [TpeArnoaroXxuM, HaM Tpeby-
€TCsl CKONMpOBaTb HOMEpa, AAaThl M CTOMMOCTM BCeX 3aKa30B, CAEAAHHBIX A0 1 siHBaps
2008 roaa, 3 TabAmubl ORDERS B ApPYIyI0 Tabamiy € MMeHeM OLDORDERS. MHoro-
CTpPOYHAasl MHCTPYKLMsI INSERT HO3BOASIET CKOIMPOBATh AAaHHble KOMIIAKTHO U GBICTPO.

Cxonuposamv cmapvie 3axkasvlt 6 mapmiyy OLDORDERS.

INSERT INTO OLDORDERS (ORDER_NUM, ORDER_DATE, AMOUNT)
SELECT ORDER_NUM, ORDER_DATE, AMOUNT
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FROM ORDERS
WHERE ORDER_DATE < '2008-01-01"';

9 rows inserted.

XoTs1 MHOrocTpo4Hasi MHCTPYKLMsl INSERT BBITASIAUT CAOXHEe OAHOCTPOUHOM,
B A€JICTBUTEABHOCTY OHa SIBASIETCS1 O4YeHb ITPOCTOM. B Helt, Kak ¥ B OAHOCTPOYHOM UHCT-
pyKuum INSERT, 3aAQI0OTCs1 TabAMLIA M CTOAOLIBI, B KOTOPbIE 3aHOCSTCS] HOBbI€ SA€MEHThI
AaHHbIX. OcTaBLIasICsl YaCTh MHCTPYKLMM IpeACTaBAsieT o601 3alpocC, U3BAEKaIOLLIMIA
AaHHble 13 Tabauubl ORDERS. Ha puc. 10.4 m3o6paxeHa cxeMa BbIITOAHEHUs] MHCTPYK-
uMM INSERT, NpMBEACHHOI B NpuMepe. BHauare BBINOAHsETCs 3ampoc K TabAuie
ORDERS, a 3aTeM TabAMlIa pe3yAbTaTOB STOTO 3alpoca IMOCTPOYHO AObaBAsIeTCs B Tab-
Auily OLDORDERS.

Tabnmua ORDERS
ORDER_NUM|ORDER_DATE| CUST | REP | MFR | PRODUCT | QTY AMOUNT
112961 (2007-12-17| 2117 | 106| REI| 2A44L 71$31,500.00
1130122008-01-11| 2111 | 105| ACI| 41003 35 $3,745.00
112989|2008-01-C3| 2101 | 106| FEA| 114X 6 $1,458.00 SELECT ORDER_NUM, ORDER_DATE, AMOUNT
113051 |2008-02-10| 2118 | 108 QSA| Xk47 2| $1,420.00 FROM ORDERS
: : . : : : . - WHERE ORDER_DATE <'2008-01-01';
113049|2008-02-10| 2118 | 108 QSA| xk47 2 $776.00
112987|2007-12-31| 2103 105| ACI| 4100Y 11 ($27,500.00
113057 |2008-02-18| 2111 | 103( ACI| 4100X 24 $600.00
113042 (2008-02-02| 2113| 101| REI| 2A44R 51$22,500.00
Tabnvua OLDORDERS PeayneTarhl 3anpocay,
ORDER_NUM| ORDER_DATE | AMOUNT ORDER_NUM| ORDER_DATE| AMOUNT

112961 |2007-12-17| $31,500.00
112963 |2007-12-17| $3,276.00
112968 |2007-10-12| $3,978.00
a 112975 |2007-10-12( $2,100.00
112979 |2007-10-12( $15,000.00
112983 |2007-12-27 $702.00
112987 |2007-12-31($27,500.00
112992 |2007-11-04 $760.00
112993 |2007-01-04 $1,896.00

Puc. 10.4. BctaBka HECKOAbKUX CTPOK

Bor eme oaHa cuTyaums, KOraa MOXHO MUCIOAB30BaTb MHOTOCTPOUYHYIO MHCTPYK-
M0 INSERT. [TpeanoroxuM, TpebyeTcs: MpoaHaAM3UMpPOBaTh, YTO MUMEHHO IpHobpeTa-
IOT KAMEHTBI, ¥ AASl STOTO HEOOXOAMMO MPOCMOTPETh MHPOPMaLIMIO O KAMEHTaX U CAY-
XallMx, UMEIoIIMX GOAbIIME 3aKa3bl — CTOMMOCTBIO cBbilie $15000. 3anpockl, KOTOpbIe
HEOOXOAMMO AAsI STOTO BBIIIOAHUTB, OOBbEAUHSIIOT MHPOpMaLMIO 13 TabauL CUSTOMERS,
SALESREPS 1 ORDERS. B MaAeHbKoOJ yue6HOI 6a3e AaHHBIX 9TV TpexTabAMUHbIE 3aIIpo-
Cbl OYAYT BBITIOAHSTBCS AOBOABHO OBICTPO, HO B peaAbHON KOpIOpaTMBHOM 6ase AaH-
HBIX, COAEp>Kallleif THICSIUM CTPOK MHEPOPMaLIMM, BHIIIOAHEHME TaKMUX 3alIPOCOB 3aHSIAO
6Bl AAMTE@ABHOE BpeMsl.

BMecTO BBIMOAHEHMS HECKOABKMX AAMHHBIX TPeXTabAMYHBIX 3allpOCOB Ayd4llle CO3-
AQTb AAsl TpebyeMBIX AaHHBIX HOBYIO TabAMIy C MMeHeM BIGORDERS, ONpeAeAseMyIo
CAEAYIOLIMM 06pa3oM.
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Cron6eu Uudopmauusn

AMOUNT CTOMMOCTb 3aKa3a (M3 Tabauubl ORDERS)

COMPANY NMA KaMeHTa (M3 TabAanubl CUSTOMERS)

NAME UmA cayxawero (M3 Tabanubl SALESREPS)

PERF MNepeBbINOAHEHWE/HEAOBLINOAHEHUE NAAHA (BbluMCASETCS NO Tabauue SALESREPS)
MFR NaeHTUdUKATOP NPon3BoAUTEAS (U3 TabAULLI ORDERS)

PRODUCT NaeHTudukaTop ToBapa (M3 TabAuubl ORDERS)

QTY 3akasaHHOe KOAMYecCTBO (U3 Tabauubl ORDERS)

ITocae co3panms TabAnLbl BIGORDERS €€ MOXHO 3allOAHMTb AQHHBIMM C TIOMOLIbIO
CA€AYIOLLe/ MHCTPYKLMM INSERT.

3azpysumv 6 mabauyy BIGORDERS daHHvie 015 aHaiusa.

INSERT INTO BIGORDERS (AMOUNT, COMPANY, NAME, PERF,
PRODUCT, MFR, QTY)
SELECT AMOUNT, COMPANY, NAME, (SALES - QUOTA),
PRODUCT, MFR, QTY
FROM ORDERS, CUSTOMERS, SALESREPS
WHERE CUST = CUST_NUM
AND REP = EMPL_NUM
AND AMOUNT > 15000.00;

6 rows inserted.

B 60Ab1IMX 6a3ax AAaHHBIX BHIITIOAHEHME TaKO MHCTPYKLMM INSERT 3aiiMeT HeKOTO-
poe BpeMsl, TIOCKOAbKY OHa COAEPXMT 3aIlpoc K TpeM TabauuaMm. [Tocae Toro xak Bbl-
NOAHEHMe MHCTPYKLMM 3aBEpIINTCS, B TabAMLle BIGORDERS 6yA€T COAEpPKaTbCsT KOMMsI
AaHHBIX U3 Apyrux Tabanu. Kpome Toro, Tabanua BIGORDERS He 6y A€T aBTOMaTU4eCKU
U3MEHSATBCS TIpU AODaBAEHMM B 6a3y AaHHBIX HOBBIX 3aKa30B, [IOSTOMYy AaHHbIE B Heil
MOryT 6bICTPO ycTapeTb. ITH ¢aKTOPhl BBIFASAAT KaK HeAocTaTOK. OAHAKO IOCAEAYIO-
11Me 3anpochl Ha BbIGOPKY K TabAMile BIGORDERS 6YAYT NMPeACTaBASTb cO60i 3arrpochl
K OAHOV TabauLe.

CaeayeT TarKe OTMETUTD, YTO KaXKAbIf U3 3TUX 3aIIpOCOB GYAET BBIIOAHATBCS Ha-
MHOTO 6bICTpee, YeM MPU UCIIOAB30BaHMU TpexTabANUHOro coeaHeHMs. CAeAoBaTeAb-
HO, KONMpOBaHMEe AQHHBIX MOXKHO Ha3BaTb XOPOIIMM METOAOM IIPOBEAEHMs] aHaAM3a,
OCODEHHO €CAM MCXOAHBbIE TabAMLIBI SIBASIOTCSI 60ABIIMMU. B AaHHOM cAyuae Tabamia
BIGORDERS, cKopee Bcero, 6yAeT MCHOABb30BATbCs B KayeCTBe BPEMEHHOI AAS BBIMTOA-
HeHus1 aHaau3a. OHa 6yaeT co3paHa M HallOAHEHa AQHHBIMM, KOTOpPbIe IPEACTaBASIOT
co60ii CHMMOK COCTOSIHMSI 3aKa30B B HEKOTOPBI/I MOMEHT BpeMeHM, IocAe 4ero 6yaAeT
3anyllleHa MporpaMMa aHaAm3a, MocAe BHIITOAHEHMs! KOTOpoit Tabauia 6yaer omycro-
IIeHa MAM yAaA€Ha.

Ha 3anpoc, coaep>aimiicsi BHyTpM MHOTOCTPOYHOW MHCTPYKUMM INSERT, CTaH-
AapT SQL1 HakAaAbIBa€T HECKOABKO AOTMUYECKMX OrpaHUYEeHMIA.
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e B 3aITpOC HEAb3S1 BKAKOYATb ITPpEAAOXKEeHNe ORDER BY. He umeer cMmbicAa Ccop-
TNpOBaThb Ta6AI/ﬂ_ly PEe3yAbTaTOB 3alpoca, MNOCKOAbKY OHa AObGaBAsieTCs1 B Tab-
AMILY, KOTOpasi, Kak M BC€ OCTaAbHbI€, HEe YIIOpsIAOY€Ha.

e Tabauia pe3yAbTaTOB 3allpoca AOAXKHA COAEpPXKaTb TO e KOAUYECTBO CTOAG-
LIOB, YTO M B CIIACKE CTOAOLIOB B MHCTpPYKLIMM INSERT (MAM BO BCeli LieAeBOiA
TabAMLIe TOAHOCTBIO, €CAU CITMCOK CTOAOLIOB ONYILLEH), @ TUITbl AAHHBIX COOT-
BETCTBYIOLIMX CTOAGLIOB TabAMLIBI pe3yAbTaTOB 3allpoca M LIeA€BOi TabAMLIbI
AOAXHBI 6bITb COBMECTUMBIMU.

MporpaMmbl NaKeTHOH 3arpy3Ku

YacTo BO3HMKaeT HeO6XOAMMOCTb 3arpy3uTh B 6a3y AaHHbIX MHGOPMALIMIO U3 ApPY-
roro KOMITbIOTEpa MAM U3 ¢aiira, B KOTOPBIN OHa 6blra cobpaHa U3 pa3AMYHBIX MCTOY-
HMKOB. AAsl 3aTPY3KM AaHHBIX B TaDAMIY MOXHO HalMCaTh IPOrpaMMy C LIMKAOM, B KO-
TOpoM M3 daiira CUMTHIBAETCA OAHA 3alUCh, a 3aT€M C MOMOLLBIO OAHOCTPOYHOM MHCT-
pykuum INSERT 3Ta 3ammch AobaBasieTcsl B Tabaniy. OAHaKO HaKAaAHBIE PAcXOABI, CBsIl-
3aHHble C LUMKAMYECKMM BBIIIOAHEHMEM OAHOCTPOYHOJ MHCTPyKLMM INSERT, MOTYT
OKa3aTbCsl O4eHb BLICOKMMU. ECAM NMPUHSTD, 4TO B TUITMYHOM CAYyYae BBOA OAHOJ CTpoO-
KM 3aHMMAeT ITOACEKYHADI, TO AASI MHTEPAKTUBHOIO peXMMa 3TO, I0-BUAMMOMY, AOIyC-
TMoe bbicTpoaericTeue. Ho ecan Heobxoammo 3arpy3utb 50000 cTpok AaHHBIX, TO Ta-
KOe 6bICTPOAENICTBME HelIpMEMAEMO. 3arpy3Ka AQHHbIX B 3TOM CAyuae 3aHsiAa Obl CBbIlLlIe
I1IeCTH YacCoB.

Io sToit MpuunHe B 60AbIIMHCTBe KOMMepUdeckux CYBA muMeroTcst cpeacTBa nakeT-
HOJ 3arpy3KH, KOTOpbIe C BBICOKOJ CKOPOCTBIO 3arpy>KaloT AaHHble u3 daitra B TabAM-
1y. B cranaapte SQL STOT TvN 3arpy3ku He YITIOMMHAETCs], M OOBIYHO OH OCYLLIECTBASIET-
Cs1 aBTOHOMHBIMM CAYKeOHbIMM yTUAMTaMM 6e3 ydacTuss SQL. YTUAUTEI pa3AMUHbBIX NO-
craBumkoB CYBA HeMHOro oTAM4aoTCsl HAbOpoM yHKLIMI, KOMaHA U CBOJCTB.

Koraa SQL ucrioabsyeTcsi B IPMKAAAHOM Nporpamme, AAs 3¢deKTHBHOI BCTaBKM
6OABLIIOTO KOAMYECTBa AQHHBIX B 6a3y AaHHBIX 3a4aCTYIO IIPUMEHSETCs] APyTrasl METOAU-
ka. CTaHAQpTHas MporpaMMHasi MHCTPYKUMsl INSERT BCTaBAsIeT OAHY CTPOKY AaHHBbIX,
KaK ¥ MHTepaKTUBHas OAHOCTPOYHAsI MHCTPYKLMsA INSERT U3 MPEAbIAYLLEro NpuMepa.
Ho mHorue xommepueckune CYBA AomycKaroT Nepeaady AAHHBIX U3 AByX U 60Aee CTpOK
(3a4acTyio A0 COTEH CTPOK) €AMHOJi TAKeTHONM MHCTPYKLMM INSERT. Bce Takme AaHHble
AOAXHBI 6bITb HOBBIMM CTPOKAMMU OAHOI LieA€eBOi TabAMLIbI MHCTPYyKLMM INSERT, yKa-
3aHHO B ITPeAAOXeHUM INTO.

BeinoAHeHMe nakeTHO MHCTPYKLMM INSERT AAst 100 cTpOK AaHHBIX SKBUMBAAE€HTHO,
C TOYKY 3PeHus! COCTOSIHUS 6a3bl AAHHBIX, BBITOAHEHMIO 100 OTA€ABHBIX OAHOCTPOYHBIX
MHCTPYKLMIA INSERT. OAHaKO OOBIYHO TaKasl aKeTHasl MHCTPYKLIMS CYLeCTBEHHO 3¢-
dexTuBHee, TaK KaK BKAIOUaeT TOAbKO OAMH Bbi30B CYBA,. Ilpu 3arpyske ThICSY CTPOK
BEAMYMHA BBIMIPBILLIA BO BpEMEHM MOXET OKa3aThCst boAaee ueM Ha IMOPSIAOK.
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YAaAeHHe CylecTBYIOWHX AAHHbIX

YAQAATb TY MAM MHYIO CTPOKY M3 PEASLIMOHHOI 6a3bl AaHHBIX IPUXOAMTCS TOTAQ,
KOTAa 06beKT, peACTaBAsIeMblit 5TOI CTPOKOM, ucye3aeT U3 BHellHero Mupa. Ckaxem,
B CAy4ae y4e6HOI 6a3bl BO3SMOXKHBI CAEAYIOLLIMEe BapMAHTBL

e EcAM KAMEHT OTMeHseT 3aKka3, HEOOXOAMMO YAAAMUTb COOTBETCTBYIOLIYIO
CTPOKY U3 TabAMIIbI ORDERS.

o Ecau cayxalumii yBOAbHSIETCSI M3 KOMIIAHMM, AOAXHA ObITh yAaAeHa COOTBET-
CTBYIOLLIasl CTPOKa U3 TabAMLIbI SALESREPS.

¢ Ecau aukBuampyercst odpuc, HEO6XOAMMO YAAAUTb COOTBETCTBYIOLIYIO CTPOKY
u3 TabAULBI OFFICES; B CAy4ae, KOrAa CAyXalllye 3TOro ouca yBOABHSIIOTCS,
MX CTpOKM B Tabamile SALESREPS TakXe AOAXHbI ObITb YAQA€HbI; €CAU CAY-
XalllMe TIepeBOASTCS B ApYroit oduc, TO COOTBETCTBYIOLIME 3Ha4YeHMs
B CTOAOLIE OFFICE HEO6XOAMMO OOHOBUTb.

Bo Bcex npuBeAeHHbIX MpUMepPax HOBasl CTPOKA yAAQASIETCsl AASl TOTO, UTOObI H6a3a AaH-
HBbIX OCTaBaAaCh TOYHONM MOAEABIO peaAbHOro Mupa. Haumenbliteit eaunnuiet uHdopma-
LI}, KOTOPYIO MOXHO YAQAUTD U3 PEASILIMOHHOI 6a3bl AQHHBIX, SIBASIETCS] OAHA CTPOKa.

Wncrpykuus DELETE

MHcTpykumst DELETE, CMHTaKCMYecKas AMarpaMMa KOTOpOi u3obpakeHa Ha
puc. 10.5, yaarsieT BelbpaHHbIe 3aIMCH U3 OAHOM TabAuLbL B npearoxenun FROM yka-
3bIBaeTCsl TabAMLIA, COAEpIKalllasi CTPOKM, KOTOpble TpebyeTcst yAaAuThb. B mpearoskenun
WHERE yKa3blBa€TCsl KpMTEpUit OT6Opa CTPOK, KOTOPble AOAXHBI ObITb YAAAEHBL.

| DELETE FROM win_matmays >0
L— WHERE ycnosue_ombopa ——J

Puc. 10.5. CuHTakcuueckan AuarpaMmma MHCTpyKuuu DELETE

[TpeAnoAOXMM, YTO HEAABHO NPMHATHIE Ha pabory ['eHpu SIkobceH pelma yBo-
AUTBCS U3 KOMINaHUU. BoT MHCTpyKumsl DELETE, yAaAsioLasl OTHOCSILIYIOCS K CAyXa-
11eMy CTPOKY U3 TabAuibl SALESREPS.

Yoanumo ungpopmarguro o I'enpu Slxobcene u3 6asvt danHvIX.

DELETE FROM SALESREPS
WHERE NAME = 'Henry Jacobsen';

1 row deleted.

B npuseaeHHOM Bblllle TpUMepe B MIPEAAOXKEHMM WHERE ONpeAeA€Ha OAHa CTpOKa
TabAMIbl SALESREPS, KOTOpast 6yAeT yAaAreHa u3 5Toi Tabauibl. [TpearoxeHne WHERE
MIMeeT 3HaKOMbIl BUA — 3TO TO Xe CaMoe IPEAAOXKEHME, KOTOPOe HEOHXOAMMO BKAIO-
YUTb B MUHCTPYKLMIO SELECT AAS 6b160pKU U3 TaOAMLIBI STOI XK€ CTPOKU. YCAOBUsI OTHO-
pa, KOTOpble MOXXHO 3aAaTh B MPeAAOXeHMM WHERE MHCTPYKLUMM DELETE, TOAHOCTBIO
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COBIMAAAIOT C YCAOBMSIMM OT6Opa, AOCTYIIHBIMM B OAHOMMEHHOM IIPEAAOXEHMU UHCT-
pyKkumu SELECT (rAaBbl 6-9).

BcrioMHMM, 4TO B NpearoXeHuMn WHERE MHCTpyKLMu SELECT yCAOBMsA OT60pa MO-
TYT ONPeAeAsITh KaK OAHY CTPOKY, TaK ¥ HabOp CTPOK — B 3aBUCMMOCTY OT KOHKPETHO-
ro ycaosus. To Xe caMoe CIpaBEeAAMBO UM AASl NTPEAAOXeHUs] WHERE MHCTPYKLMM
DELETE. [IpeAnoAOXNM, HanpuMep, YTO KAMEHT cAyxXaulero flkobceHa, KoMmaHusI
InterCorp (MAenTUdMKaTOp KAMeHTa 2126), OTMEHMA Bce CBOM 3aKa3bl. BoT mHCTpyKums
DELETE, yAaAsIOLIas1 yKa3aHHble 3aKa3bl M3 TabAMIbI ORDERS.

Yoanumv ece 3axaszvt xomnanuu InterCorp (udenmuguxamop xauenma 2126).

DELETE FROM ORDERS
WHERE CUST = 2126;

2 rows deleted.

B AaHHOM npuMmepe npearoxeHue WHERE BbIOMpaeT HECKOABKO CTPOK TabAMLIbI
ORDERS, KOTOpbIe 3aTeM YAAAsIOTCs 3 Hee. Bce cTpoxy TabAuibl ORDERS MOCA€AOBa-
TeAbHO IMPOBEPSIIOTCS] Ha COOTBETCTBME YCAOBUIO 0T60opa. CTPOKM, B KOTOPbIX yCAOBME
oTbopa MMeeT 3HaueHyue TRUE, yAQASIIOTCSI, a CTPOKY, B KOTOPBIX YCAOBME OTOOpa UMeeT
3HaueHue FALSE uAM NULL, coxpaHsoTcst. [TockoAbKy MHCTpyKLmMsl DELETE 5TOro TMma
OCyLIeCTBAsIET B TabAMlle MOMCK YAaAseMbIX CTPOK, ee MHOTAAQ HasblBalOT NOUCKO0801,
B OTAMYME OT MHCTPYKLMM DELETE ADYroro TUIIa, BCETAA YAAAsIOllIell OAHY CTPOKY
M Ha3blBaeMoii nosuyuonton. [To3uLmoHHast MHCTPYKUMsI DELETE MPUMEHSIeTCS TOABKO
B mporpaMmMHoM SQL 1 oncaHa B raase 17, “Berpoennbiit SQL”.

Huxe npuBeaeH psiA AOIIOAHUTEABHBIX TPMMEPOB MOMCKOBBIX MHCTPYKLIMI DELETE.

Ydanumv ece 3axa3vi, cdenannvie do 15 noabpsa 2007 eoda.

DELETE FROM ORDERS
WHERE ORDER_DATE < '2007-11-15"';

5 rows deleted.

Yodanume dannvie o ecex xauenmax, o6cryxueaemuix bunnom Adamcom, Mepu Axonc u
Asnom Pobepmcom (udenmugpuxamoper cayxawux 105, 109 u 101).

DELETE FROM CUSTOMERS
WHERE CUST_REP IN (105, 109, 101);

7 rows deleted.

Ydanumoe dannvie 0 ecex CaAYyxaugux, npunsmoix Ha paéomy do uroas 2006 200a u euje He
UMEHUWUX TUMHOZ0 NJAAHA.

DELETE FROM SALESREPS
WHERE HIRE_DATE < '2006-07-01'
AND QUOTA IS NULL;

0 rows deleted.
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YaaneHue BceX CTpPoK

XoTs1 npearoXeHMe WHERE B MHCTPYKLMM DELETE sIBAsIeTCs1 HeObs3aTEABHBIM, OHO
IIPUCYTCTBYeT MOYTH BcerAa. EcAn ke OHO OTCYTCTBYeT, TO YAAQASIIOTCSI BCe CTPOKM lie-
A€BO TabAMLIBI.

Yoarumv ece 3axasvl.

DELETE FROM ORDERS;

30 rows deleted.

XoTs1 B pe3yAbTaTe BbIIIOAHEHUsI TPUBEAEHHON MHCTPYKLMM DELETE TabAniia ORDERS
CTaHOBUTCsI IyCTOM, 13 6a3bl AaHHBIX OHa He yAaasieTcst. OrnpeaeaeHne TabAnLIbl ORDERS
¥ ee CTOAGLIOB ocTaeTcs! B 6a3e AaHHbIX. TabAMLIa NO-TTpeXXHEMY CYLLIECTBYET, U B Hee I0-
npeXHeMy MOXHO AOOaBASITb HOBble CTPOKM C MOMOLIBIO MHCTPYKUMM INSERT. YT06bI
YAaAUTb U3 6a3bl AQHHBIX ONpeAeAeHMe TabAULIbl, HEOOXOAMMO MCIIOAB30BaTh MHCTPYK-
1mio DROP TABLE (paccMaTpuBsaetcs B raase 13, “CosaaHue 6a3bl AaHHBIX ).

Taxast uHCTpyKLMs DELETE HeceT B cebe NOTEHLIMAaAbHYIO YTpO3y yAaAeHMs Heob-
XOAMMBIX CTPOK, IIOSTOMY BCETAA CAeAYeT 3aAaBaTh YCAOBMe OoT6Opa U obpalllaTh BHU-
MaHMe Ha TO, OT6MpaeT AU OHO AeIICTBUTEABHO HeHyXHble CTPOKM. J)KeAaTeAbHO BHaua-
A€ [TPOBEPUTDb NpEeAAOXKeHMe WHERE B MHTEPAKTUBHOM peXMMe B COCTaBe MHCTPYKLIMU
SELECT 1 OTO6pa3suTb Bbl6paHHble CTPOKM Ha SKpaHe. Y6eAUBIIMCD, YTO STO MMEHHO Te
CTPOKM, KOTOpble TPebyeTCsl YAAAUTb, MOXXHO MCIIOAB30BaTh IIPeAAOXKeHNe WHERE B MH-
CTpyKumyu DELETE.

UncTpykuua DELETE c noasanpocom*

MHcTpykumy DELETE € INPOCTBIMU YCAOBMSIMM OTOOpa, pacCMOTpeHHble B IpeAbl-
AYLIMX IpUMepaXx, OTOMPAIOT CTPOKM AAsI YAAA€HMSI UCKAIOUMTEABHO Ha OCHOBaHMM CO-
A€pP>XMMOTO 3TUX cTpoK. Ho MHOrAa ot60p CTpoK HEOOXOAMMO MPOU3BOAUTD, ONUPAsICh
Ha AaHHble U3 APYTMX TabAMIL. [TpEANOAOXKIM, BBl XOTUTE YAQAUTD BCE 3aKasbl, IPUHSI-
Thle cayxareit Coio CMut. He 3Has ee maeHTMdMKaATOpAa, BBl HE CMOXETe HailTH ee 3a-
Kasbl, TIOAB3YSICb OAHOM TOABKO TabAmiieit ORDERS. YTOObI HalTM S5TU 3aKa3bl, MOXHO
6bIA0 6bI BOCIIOAB30BaThCsI 3a[IPOCOM K AByM TabAULIAM.

Haumu 3axasvi, npunamoie Coto Cmum.

SELECT ORDER_NUM, AMOUNT
FROM ORDERS, SALESREPS
WHERE REP = EMPL_NUM
AND NAME = 'Sue Smith';

ORDER_NUM AMOUNT

112979 $15,000.00

113065 $2,130.00
112993 $1,896.00
113048 $3,750.00

OAHaKO B MHCTPpYKLIUM DELETE 3alpeleHo UCTIOAb30BaTb COEAMHEHNE Tabani. VIHCT-
pyxumsi DELETE C mapaAA€AbHbIM YAQA€HMEM U3 ABYX TabAMIL SIBASIETCSI HeraBIAAbHOfL
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DELETE FROM ORDERS, SALESREPS
WHERE REP = EMPL_NUM
AND NAME = 'Sue Smith';

Error: More than one table specified in FROM clause

YTO6B! BBLIMTOAHUTb MOCTAaBAEHHYIO 3aAauy, HEOOXOAMMO MCIIOAB30BaTh YCAOBME OT-
6opa c nodsanpocom. Huxe noxaszaHa mpaBuAbHast MHCTPYKLMsI DELETE, BBITIOAHSIOLIAs
NOCTaBAEHHYIO 3aAayvy.

Ydanumv ece 3akasvi, npunamole Coro Cmum.

DELETE FROM ORDERS
WHERE REP = (SELECT EMPL_NUM
FROM SALESREPS
WHERE NAME = 'Sue Smith');

4 rows deleted.

[Toasanpoc HaxoauT uaenTuduxatop Coio CMUT, a 3aTeM NpeArOXeHMe WHERE OT-
6upaer 3aKasbl C AQHHbBIM MAeHTHMduKaTopoM. Kax BMAHO U3 3TOro mpumepa, Moa3sa-
NpOChl B MUHCTPYKUMM DELETE UrpaioT BaXHYIO POAb, TOCKOABKY OHM MO3BOASIOT YAa-
ASITb CTPOKM, OCHOBBIBasICb Ha MHGOpMaLIMK, coaepXKalleiics B Apyrux Tabauuax. Bor
ellle ABa NpyMepa MHCTPYKLUuM DELETE, B KOTOPBIX MCIIOAB3YIOTCS YCAOBMsI oT6opa
C TIOA3aIIPOCOM.

Yoanumv danHvie 0 ecex KAUEHMAX, OOCAYXKUBAEMDIX CAYKAUWUMU, Y KOMOPLIX ¢pakmudye-
ckutl ofvem npodax mevvute 80 npoyeHmos ux NAaHa.

DELETE FROM CUSTOMERS

WHERE CUST_REP IN (SELECT EMPL_NUM

FROM SALESREPS
WHERE SALES < (.8 * QUOTA)) ;

2 rows deleted.

Yoanumv danHvie 0 6cex CAYXAUUX, Y KOMOPbIX CYMMA MEKYWUX 3aKa308 MeHvide Jeyx
NpoYeHmos UX JUYHO20 NAAHA.

DELETE FROM SALESREPS

WHERE (.02 * QUOTA) > (SELECT SUM(AMOUNT)

FROM ORDERS
WHERE REP = EMPL_NUM) ;

1 row deleted.

[Toasanpochl B npearOXeHuy WHERE MOTYT MMeTb HeCKOABKO YPOBHel BAOXEHHO-
ct. OHM MOTYT TaK)Xe COAepP>KaTh BHELLIHMEe CCBIAKM Ha LIeAeBYIO TabAMLY MHCTPYKLIMU
DELETE. B sTOM cAy4yae npearoxeHue FROM MHCTpyKUMM DELETE UrpaeT Takyio e
POAb, KaK U NMpeAAOXeHMe FROM MHCTpyKUumu SELECT. BoT npumep 3anpoca Ha yaaae-
HJ€e, B KOTOPOM TpebyeTCsl MCTIOAB30BaTh IIOA3AIPOC, COAEpP KAILIMI BHELLHIOK CChIAKY.

Ydanumv dannvie 0 écex Kauenmax, komopvie He deaanu 3axasoe ¢ 10 noabpa 2007 eoda.

DELETE FROM CUSTOMERS
WHERE NOT EXISTS (SELECT *
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FROM ORDERS
WHERE CUST = CUST_NUM
AND ORDER DATE > '2007-11-10')

16 rows deleted.

[TpuBeAeHHas Bblllle MHCTPYKUMsI DELETE BBITOAHSIETCS TakKMM 0OOpa3oM: KaXAas
cTpoka Tabamibl CUSTOMERS IO O4YepeAu MPOBEpPsIeTCs1 HA COOTBETCTBUE YCAOBUIO OT-
6opa. AAsl KaXAOro KAMEHTa IOA3alpoc OTOMpaeT BCe 3aKasbl, pa3sMellleHHble 3TUM
KAMEHTOM IIOCA€ YKasaHHOJ AaThl. CchlAKa Ha CTOAGel] CUST_NUM B MOA3ANpoce sIBAS-
€TCsl BHEILIHel CChIAKOI Ha MA€HTUPUKATOP KAMEHTa TOi CTpOKM TabAauipl CUSTOMERS,
KOTOpasl pOBePsIeTCs1 MHCTPYKLMeit DELETE B HacTOsILIMIA MOMeHT. [Toa3arpoc B AaH-
HOM IIpMMepe SIBASIETCS] KOPPeAMPOBAaHHBIM (Takye 3alpoChl pacCMaTpPUMBAAUCDH B TAa-
Be 9, “Ioa3anpocs! 1 BbIpakeHus! ¢ 3anpocamMu’).

B noasanpoce MHCTpyKuuy DELETE BHEILIHME CCHIAKYM BCTPEYaIOTCsl 4aCTO, TOCKOAD-
Ky OHM peaAM3yIOT COeAMHeHMe TabAMLbl (MAM TabAMIL) [TOA3AMTPOCa U LIeAeBOI TabAM-
bl MHCTPYKLMM DELETE. CrtaHaapT SQL ykasbiBaeT, 4To MHCTpyKLMs DELETE AOAXKHA
paccMaTpuBaTbh TaKOM TMOA3ANpOC KaK NMPUMEHsSIeMBIT KO BCeil 11eAeBoii Tabamiie, A0
yAaAeHUsl U3 Hee Kakux 6bl TO HU OBIAO CTPOK. TO MPUBHOCUT AOTIOAHMTEAbHbIE Ha-
KAAAHBIE PacXOABI, CBsI3aHHblE C HEOOXOAMMOCTBIO 60Aee aKKypaTHOI 06paboTKM MOA-
3alIpOCOB M YAAA€HMsI CTPOK, HO 3aTO IOBEA€HME AAHHOM MHCTPYKLMM OKa3blBaeTcs
TOYHO OIIPEAEAEHO CTAHAAPTOM.

06HOBAEHHE CYLLECTBYIOWHX AQHHbIX

O6HOBAATE MHPOPMALIMIO, XpaHMMYIO B 6a3e AaHHBIX, TpebyeTcsl TOrAa, KOrAa cooT-
BETCTBYIOLIIME M3MEHEeHMs1 MMPOMUCXOAAT BO BHelllHeM Mupe. B caydae yuebHoit 6ashl
A@HHBIX BO3MOXXHbBI CA€AYIOIIMe BAPUAHTHI.

¢ EcAmM KAMEHT M3MeHsIeT KOAMYEeCTBO 3aKa3aHHOTO TOBapa, B COOTBETCTBYIOLIEH
cTpoke TabAMILIbI ORDERS AOAXEH ObITb OOHOBAEH CTOAGeL! QTY.

e EcAu pykoBOAMTEAb IEpEXOAMT U3 OAHOro odmca B Apyroi, croaberr MGR
TabAULbI OFFICES U cTOAGel] REP_OFFICE TabAuLibl SALESREPS HEO6XOAUMO
06HOBUTB, YTOOBI OTOOPpA3UTh HOBOE Ha3HaYeHMe.

e EcAu AmuHble MAaHBl ITPOAAX B HBIO-MOPKCKOM Oduce yBeAMYMBAIOTCS Ha
ISITh MPOLIEHTOB, 3HaueHMs! cToAbLIa QUOTA B COOTBETCTBYIOLLMX CTPOKax Tab-
AMLBI SALESREPS AOAXHBI 6bITb OOHOBAEHBI.

Bo Bcex npuBeAeHHbIX MpUMepax 3HaYeHMsI AAHHBIX OOHOBASIIOTCSI AASI TOTO, YTOOBI
6aza AaHHBIX OCTaBaAach TOYHOI MOAEABIO peaAbHOro Mupa. HauMeHblueit eauHuLeH
MH$OpMalLIMM, KOTOPYIO MOKHO OOHOBUTD B PEASILIMOHHOI 6a3e AQHHBIX, SBASIETCS 3Ha-
YeHye OAHOTO CTOAGLIa B OAHOM CTPOKe.

WncTpykuua UPDATE

WMHcTpykumst UPDATE, CMHTaKCHM4YecKasl AMarpaMMma KOTOpoOit M3obpaxkeHa Ha
puc. 10.6, 06HOBASIET 3HAYE€HMsI OAHOTO MAM HECKOABKMX CTOAOLIOB B BLIOpaHHBIX CTpPO-
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Kax OAHOJ TabAMLBL B MHCTpyKLMM yKa3blBaeTcsl LieAeBasi TabAMLIa, KOTOpasl AOAXKHA
6bITh MOAMULIMPOBaHa, NPU 5TOM MOAB30OBaTEAb AOAXKEH MMeTb ITpaBa Ha OOHOBAEHME
KakK TabAMLIbL, TaK M KaXAOTO KOHKpeTHOro croabua. [IpearoxxeHne WHERE oTbupaer
CTPOKM TabAMLIBI, OAAEXaLLMe OOHOBAEHMIO. B pearoXkeHMM SET yKa3blBaeTcsl, Kakye
CTOAGLIBI AOAXKHBI ObITh OGHOBAEHBI, M AASI HUX 3aAQIOTCS1 HOBblE 3HAYEeHMSsI.

I- UPDATE ums_mabnuyss SET —T_ uMs_cmoabya = ewpaxcenue '

\—————p WHERE ycrosue_ombopa 5

Puc. 10.6. CuHTaKkcuueckan ayarpaMmma UHCTPYKUUK UPDATE

Bot IpocTasi MHCTPYKUMsI UPDATE, KOTOpasi U3MeHsIeT AMMUT KpeAuTa KAMEeHTa
U 3aKperiAsieT IIOCA€AHEro 3a HOBbIM CAYKaAlLLIMM.

Yeeaunumo npedenvHoli kpedum 0as komnanuu Acme Manufacturing do $60 000 u 3axpe-
numv ee 3a Mepu Axonc (udenmugnixamop 109).
UPDATE CUSTOMERS

SET CREDIT_LIMIT = 60000.00, CUST _REP = 109
WHERE COMPANY = 'Acme Mfg.';

1 row updated.

B sTOM npuMepe B mNpeAaroXeHUMM WHERE OIlpeAeA€Ha OAHAa CTpOKa TabAMIIbI
CUSTOMERS, a npeAaroXeHMe SET NpycBaMBaeT HOBble 3Ha4€HMs] ABYM CTOAGLIaM 3TOik
CTPOKM. YCAOBUsI OTOOpa, KOTOpble MOTYT ObITh 3aAaHbl B IIPEAAOXKEHMM WHERE MHCT-
pPyKUuM UPDATE, B TOUHOCTM COOTBETCTBYIOT YCAOBMSIM OT6Opa, AOCTYIIHBIM B MHCT-
pyKUMsix SELECT ¥ DELETE.

Kak u uHCTpyKUMst DELETE, MHCTPYKLMsl UPDATE MOXET OAHOBPEMEHHO OOHOBUTD
HEeCKOABKO CTPOK, COOTBETCTBYIOLLIMX YCAOBUIO OTHOPa.

Ilepesecmu ecex cayxaujux u3 wukaeckozo oguca (udenmuguxarmop 12) 6 Hoto-llopxcKuil
ogpuc (udenmucpuxamop 11) u noHuUMb UX NUMHLIE NIAAHLL HA OeCsMb NPOYEHMOs.
UPDATE SALESREPS

SET REP_OFFICE = 11, QUOTA = .9 * QUOTA
WHERE REP OFFICE = 12;

3 rows updated.

B AaHHOM mpuMepe InpearoxeHMe WHERE OTOMpaeT HECKOABKO CTPOK TabAMIIbI
SALESREPS, 1 B HMX OGHOBASIIOTCSI CTOAOLIbI OFFICE M QUOTA. MIHCTpyKLUMst UPDATE
BBIIIOAHSIETCS] TAaKMM 06pa3oM: BCe CTPOKM TabAMLIBI SALESREPS MO O4YepeAu NpoBeps-
IOTCS1 Ha COOTBETCTBUE YCAOBUMIO oTbopa. CTpOKM, AAsl KOTOPBIX YCAOBMe OT6Opa Bbl-
MOAHSIETCsI (Pe3yAbTaT MPOBEPKYM MMeeT 3HayeHye TRUE), OGHOBASIIOTCSI, a CTPOKM, AASI
KOTOPBIX YCAOBME He BBITIOAHSIETCS! (Pe3yAbTAaT NPOBEPKU MMeeT 3HaueHue FALSE UAU
NULL), He O6HOBASIIOTCS. [T0CKOABKY MHCTpYKLMsl UPDATE AaHHOTO TMIIa IIPOM3BOAUT
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B TabAulle IMOMCK CTPOK, OHa MHOTAA Ha3blBaeTCs1 nouckoeoi. VIHCTpykumst UPDATE Apy-
roro TuIia, Bceraa O6HOBASIIOLIAs1 OAHY CTPOKY, Ha3bIBaeTcsl no3utuonHoil. ITosuumonHas
MHCTPpYKUMs1 UPDATE IpMMEHsIeTCsl TOAbKO B IporpaMMHOM SQL u paccmaTtpuBaeTcs
B raase 17, “Berpoennslit SQL”.

BoT HeCKOABKO AOMIOAHMTEABHBIX TPUMMEPOB NMPUMEHEHMsI TIOMCKOBBIX MHCTPYKLIMIA
UPDATE.

ITepesecrmu ecex KaUeHMO8, 06CIYXUBAEMbIX CAYXAWUMU ¢ udeHmugpuxamopamu 105, 106
u 107, x cayxawemy c udenmugpuxamopom 102.
UPDATE CUSTOMERS

SET CUST_REP = 102
WHERE CUST_REP IN (105, 106, 107);

5 rows updated.

Yemanoeumv auvnvui naan npodaxe 6 $100 000 ecem cayxaujum, He UMeUUM 8 HACMOS-
WULL MOMEHmM NnJaaHa.

UPDATE SALESREPS
SET QUOTA = 100000.00
WHERE QUOTA IS NULL;

1 row updated.

[Tpearoxenue SET B MHCTPyKLMM UPDATE NpPEACTaBAsIET cO60M CIIMCOK OIepaumii
NpUCBaMBaHMs], OTAGASEMBIX APYT OT Apyra 3amsaThiMU. B xaXAo0J1 onepaumn MAEHTH-
¢uumpyercs 11eaeBoit cTOAGeLl, KOTOPbI AOAXKEH OOHOBASITBCS], ¥ OIPEAEAsIETCs] HOBOE
3HauyeHMe Ars 3Toro croabua. Kaxaplil 11eAeBoit CTOAGeL] AOAXKEH BCTpeyaThbCsl B CIMCKe
TOABKO OAMH pa3; He AOAXHO OBITb ABYX OIlepalinii IpUCBayBaHUsI AAsl OAHOTO U TOTO
xe Heaeporo crorbua. Coraacno cranaapty ANSI/ISO, ars LeaeBbIx cTOAGLIOB HEOb-
XOAMMO MCIIOAB30BaTh NpOCThle MMeHa, HO HekoTopble CYBA AOMycKaloT MCIIOABb30Ba-
HMe TIOAHBIX MMeH CTOAGLIOB. Tak Kak 3T MMeHa SIBASIIOTCS CCBIAKaMM Ha CTOAOLBI Lie-
A€BOJi TabAMULIBL, TO B AIOOOM CAyYae HEOAHO3Ha4YHOCTb HEBO3MOJKHa.

BelpaxkeHue B ornepauuy NpUCBaMBaHUsI MOXKET OBITb AIOOBIM AOMYCTUMBIM SQL-
BblpaXkKeHMeM, pe3yAbTHpYIOlllee 3HaYeHNe KOTOPOro MMeeT TUIl AaHHbIX, COOTBETCT-
BYIOLLIMI LleAeBOMY cTOAGLY. Heobx0oAMMO, uTO6BI 3HaUEHMe BbIpaXkeHMs! BbIYMCASAOCH
Ha OCHOBe 3Ha4eHUi CTPOKM, KOTOpasl B AaHHBI/I MOMEHT OOHOBASIETCSI B LIeA€BOi1 Tab-
amute. B 6oapmmHcTBe peaansaumit CYGA OHO He MOXeT BKAIOUaTb B cebs1 Kakue-Aubo
CTaTUCTUYecKre (PYHKLIMM MAM NTOA3AITPOCHI.

Ecau BblpaxkeHue B onepaLuyu MpUCBauBaHMsl COAEPXUT CCBIAKY Ha OAMH U3 CTOAG-
LIOB LIeA€BO/1 TabAMLIBI, TO AASI BLIYMCAEHMSI BbIPa’keHMsI UCIIOAB3Y€eTCs1 3HaYeHe STOro
cToAbla B TeKyllleil CTPOKe, KOTOpoe 6bIA0 neped ob6HoBAeHMeM. To Xe camoe cripaBea-
AMBO AASI CCBIAOK Ha CTOAOLIBI B IpeAAOXKeHMM WHERE. B kaudecTse nmpumepa paccMoT-
PMM CAGAYIOLIYIO (HECKOABKO HAAYMaHHYI0) MHCTPYKUMIO UPDATE:

UPDATE OFFICES

SET QUOTA = 400000.00, SALES = QUOTA
WHERE QUOTA < 400000.00;
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Ao 06HOBAEHMsI AMYHBIN NAaH (QUOTA) buara Aaamca cocraBasa $350000, a o6beM
npoaAax (SALES) — $367911. INocae o6HOBAeHMs1 06'beM NpoAax (SALES) B €ro CTpoke
craa paseH $350000, a He $400000. Takum 06pa3oM, MOPSIAOK ollepalyii MpycBauBaHMA
B IIPeAAOXEHUM SET He UTPaeT POAU; OH MOXET ObITb AIOOBIM.

06HoBAEHHE BCEX CTPOK

[Tpearoxenue WHERE B MHCTPYKLMM UPDATE sIBAsieTCs1 Heobsi3aTeAbHbIM. EcAn oHO
OIyLIEHO, TO OOHOBASIIOTCS 6Ce CTPOKM LileAeBOJ TabAMIIbI, HATIpUMep, KaK B CAEAYIO-
11IeM 3anpoce.

Yeeauuumo eéce au4Hvle nAaHvl HA NAMb npoyexnmos.

UPDATE SALESREPS
SET QUOTA = 1.05 * QUOTA;

10 rows updated.

B oTAmume ot uHCTpyKUMYM DELETE, B KOTOpOJ ITpeAAOXeHMe WHERE NpaKTHUYeCcKu
HMKOTAA He OIyCKaeTCsl, MHCTPYKLMs UPDATE 1 6e3 MpeAAOXeHUs1 WHERE BHIIIOAHSET
noAesHyo ¢pyHKUMIO. B OCHOBHOM, OHa NIPMMEHSETCS Al OOHOBAEHMs BCelt TabAULIb,
YTO U 6bIA0 IPOAEMOHCTPMPOBAHO B [TPEABIAYIIIEM ITpUMepe.

Wuctpykuua UPDATE ¢ noa3anpocom™

B uHCTpyKLMM UPDATE, TaK e KaK M B MHCTPykuuyu DELETE, NIOA3aIIPOChl MOTYT
UrpaTh BaXXHYIO POAb, TIOCKOAbKY OHM AQIOT BO3MOXXHOCTb OTOMpATh CTPOKM AASL 06-
HOBA€HMsI, ONIupasAch Ha MHGOpMaLMIo U3 Apyrux Tabauul. Hiuxe npuseaeHb! mpymepbl
MHCTPYKLMIt UPDATE, B KOTOPBIX UCIIOAB3YIOTCSI TIOA3AIIPOCHI.

Yeenuuumo na $5000 numum xpeduma 0as mex Kauenmos, KOmopvle cOeaanu 3aKa3 Ha
cymmy 6oaee $25000.

UPDATE CUSTOMERS
SET CREDIT_LIMIT = CREDIT_LIMIT + 5000.00
WHERE CUST_NUM IN (SELECT DISTINCT CUST
FROM ORDERS
WHERE AMOUNT > 25000.00);

4 rows updated.

Iepenasnavumv Kauenmos, 06CTYXKUBAEMBIX CAYXAuUMU, 4ell obvem npodax merouwe 80
NPOUEHMO8 UX AUYHO20 NAAHA, CAyxauemy ¢ udenmugpuxamopom 105.

UPDATE CUSTOMERS
SET CUST_REP = 105
WHERE CUST_REP IN (SELECT EMPL_NUM
FROM SALESREPS
WHERE SALES < (.8 * QUOTA)) ;

2 rows updated.
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Beex cayxawux, obcayxuearouyux 6onee mpex KAUEHMOB, NOCHUHUMb HENOCPEICHBEHHO
Camy Knapxy (udenmugpuxamop 106).
UPDATE SALESREPS
SET MANAGER = 106
WHERE 3 < (SELECT COUNT(*)

FROM CUSTOMERS
WHERE CUST_REP = EMPL_NUM) ;

1 row updated.

[Toasanpocel B mpearOXeHuy WHERE MHCTpyKUuyu UPDATE, TaK >Xe KakK M B MHCT-
pyxuuu DELETE, MOTYT MMeTb AIOOON ypOBeHb BAOXKEHHOCTM M COAepXXaTb BHeIIHMe
CCbIAKM Ha LIeAeBYyI0 TabAMLy MHCTPyKLMM UPDATE. MMst cToablia EMPL_NUM B IOA3a-
Ipoce NpPEeAbIAYLIEro NpuUMepa SIBASETCS TaxKoli BHEIIHeil CChIAKON; OHa OTHOCUTCH
K cTOAOLY EMPL_NUM Toit cTpoku Tabauubl SALESREPS, KOTOpasl NpoBepsieTcs! B Ha-
CTOSILLIMIT MOMEHT MHCTpyKLMell UPDATE. [ToA3anpoc B 5TOM npuMepe sIBASIETCS KOppe-
AMPOBaHHBIM (TaKue 3alpocChl pacCMaTpMBaAUCh B raase 9, “IToasanpocsl 1 BblpaXkeHnA
¢ 3annpocamu’”).

BHelllHMe CCBIAKM YacCTO BCTpPEYalOTCsl B NMOA3aNpocax MHCTPYKUuM UPDATE, mo-
CKOAbKY OHM PeaAM3YIOT COeAMHeHMe TabAMLbl (MAM TabAMLI) NMOA3ANpOCa U LieAeBOA
TabAMLIb MHCTPYKUMM UPDATE. CraHaapT SQL yka3sblBaeT, YTO CCbIAKA Ha LIEA€BYIO
TabAMLY B MOA3ANPOCe BBIYMUCASETCS] C UCIIOAB30BAaHMEM AAQHHBIX, MMEBIIMXCS B LieAe-
BOii TabAMLIE AO OOHOBAEHMSI.

Pe3lome

B HacTosilelt raaBe paccMaTpuBaAMCh MHCTPYKLMM SQL, KOTOpble MUCIIOAB3YIOTCS
AASI U3MEHEHMsI COAEPXXMMOTO 6a3bl AAHHBIX.

L4 OAHOCTpO‘{HaH MHCTPYyKLUSI INSERT A0bGaBAsIeT B Ta6AI/ﬂ.ly OAHY CTPOKY AaH-
HbIX. 3Ha4YeHMsI HOBOM CTPOKM 3aAal0TCs1 B MHCTPYKU MU B BUA€ KOHCTAHT.

° MHOFOCTpO‘lHaiI MHCTPpYKLWMSsI INSERT AobaBAsieT B Ta6AI/ﬂ_Iy HYAb MAU 60Aee
CTpOK AQHHBbIX. 3HayeHMus1 HOBBIX CTpOK 6epchs1 M3 3anpoca, sIBAsIIOLIIerocs
4aCTbhIO MHCTPYKUMU INSERT.

L4 ]/IHCTPYKLlMﬂ DELETE YAaAsie€T u3 Ta6AI/II_[bI HYAb AU 60Aee CTPOK AQHHbIX.
Y AarsieMble CTPOKU 3aAal0TCs1 C [TIOMOLbIO YCAOBUSI 0T6opa.

o VIHcTpykuus UPDATE O6GHOBASIET 3HaU€HUsI OAHOTO MAM 60Aee CTOAOLIOB B HY-
Ae uAM 6oAee cTpokax Tabamibl. O6HOBAsIEMbIE CTPOKM 3aAAOTCSI C MOMOLLIBIO
ycaoBust otbopa. O6HOBAsIeMble CTOAOLIbI M BbIpaXKeHMsl, OTpeAeASIOLIe HO-
Bble 3HA4eHMs, 34AaI0TCs1 B MUHCTPYyKLMM UPDATE.

B oTtAnune ot MHCTPpYKUUN SELECT, KOTOpast MOXeT paGOTaTb C HEeCKOAbKMMU Tab-
AMLaMU, MTHCTPYKLIUU INSERT, DELETE u UPDATE O6an.IaIOTC$I TOABKO K OAHOM TabAU-
e. YcaoBue 0T60pa B MHCTPpYKUUSIX DELETE u UPDATE MMeeT TOT Xe BUA, YTO U B UH-
CTpyKLUMy SELECT.
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LleAoCTHOCTb AQHHbIX

€PMUH 1eN0CMHOCMb OAHHLIX OTHOCUTCS K MTPABUABHOCTU M MIOAHOTe MHGOPMa-

LMK, coaepkallleiics B 6ase AaHHbIX. [Tpy M3aMeHeHMM coaep>XxMMOro 6a3bl AaH-

HBIX C MOMOLIBIO MHCTPYKLIMIA INSERT, DELETE MAM UPDATE MOXeT ITPOU30MATHU
HapyllleHye LIEAOCTHOCTU COAEPXKALUMXCS B HEM AaHHBIX.

e B 6a3y MoryT ObITb BHeCEHbl HElpaBUAbHblE AaHHbIE, CKaXeM, 3aKa3, B KOTO-
POM yKasaH HeCylleCTBYIOLIMI TOBap.

e JIMelolMMCsl AaHHBIM, B pe3yAbTaTe M3MeHEHNs], MOTYT ObITb IPUCBOEHBI He-
KOppeKTHble 3HaueHMsl, HallpuMep CAYXKalllMii MOXeT ObITh HasHaueH B He-
CyLiecTBYIOLIMIt odpuc.

e 1lI3MeHeHus,, BHeCeHHble B 6a3y AaHHBIX, MOTYT ObITh YTepsIHbl U3-3a CUCTEM-
HOV OLUMOKM MAM C6OsI B SAEKTPONMUTAHMM AMOO OHM MOTYT ObITb BHECEHBI
AMIIb YaCTMYHO; HaIlpyMep, 3aKa3 Ha TOBap MOJXKeT ObITb A0baBA€eH 6e3 yueTa
M3MEeHEeHUs] KOAMYEeCTBa TOBapa, MM eoLerocst Ha CKAaae.

OaHolt n3 BaxcHeinMx 3apay peAsitinoHHo CYBA siBAsieTCsl MOAAEPXKA LIEAOCTHO-
CTM AQHHBIX Ha MaKCMMaAbHO BO3MOXXHOM ypoBHe. B Hacrosiileit raase paccmMaTpyusa-
1oTCs1 ocobeHHOCTH s13bika SQL, momoraroiye CYGA BBINOAHSATD 3Ty 3aAauy.

YcAOBHA LEAOCTHOCTH AAHHbDIX

AAsl coxpaHeHMs! HeMPOTUBOPEUMBOCTU U MPaBUABHOCTM XpaHMMOI MHOpMaLM B
peastmonHbIX CYBA ycTaHaBAMBAeTCs1 OAHO MAM HECKOABKO YC.106utl (ozpanuenuii) eo-
CMHoCMU  OAHHBIX. DT YCAOBUSI ONPEAEASIIOT, Kakue 3Ha4eHMsl MOTYT ObITb 3allMCaHbl B
6a3y AaHHBIX B pe3yAbTaTe AOOaBAEHMS] MAM OOHOBAEHMsI AaHHBIX. Kak IpaBuao, B peast-
LIMOHHBIX 6a3ax AQHHBIX VICTIOAB3YIOTCSI CAEAYIOLIME YCAOBUSI LIEAOCTHOCTH AQHHBIX.

e O6s3aTeApHOe HaAM4Me AaHHBIX. HexoTopble cTOAGLBI B 6a3e AaHHBIX
AOAXHBI COAEPXATh 3HAUEHMs] B KaXAOM CTPOKE; B TaKMX CTOAGLIaX HE MOTYT
COAepXXaTbCsl 3HaUeHus1 NULL MAM He COAepXKaTbCsl HMKaKue 3HadeHus. Ha-
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npuMep, B yuebHOit 6a3e AaHHBIX AAS KaXAOTO 3aKa3a AOAXKEH CYLIeCTBOBaTb
COOTBETCTBYIOLLMIA KAMEHT, CA€AaBLIMIA 3TOT 3aKa3. [TosToMy croaben CUST
B TabAMLie ORDERS siBAsieTCs obs3aTeAbHbIM. MoxHO yka3aTb CYBA, 4ro 3a-
nMch 3HaueHus1 NULL B Takue CTOAGLIbI HeAONyCTUMa.

YcaoBue Ha 3HaueHMe. Y KaXXAOrO CTOAOLA B 6ase AaHHBIX €CTb CBOI JoMmeH,
T.e. HAOOp 3HaUeHMii, KOTOpble AONYCKaeTcss XPaHMTb B AAHHOM CTOAOLIe.
B yue6Hoit 6a3e AaHHBIX 3aKa3bl HyMepYIOTCS HauuHasi ¢ uncaa 100001, no-
3TOMY AOMEHOM CTOA6LIa ORDER_NUM SIBASIFOTCS TIOAOKUTEAbHbIE LIEABIE YMC-
Aa, 6oabime 100000. AHaAOrMYHO MAEHTUPUKATOPBI CAYXKALUMX B CTOAOLIE
EMPL_NUM AOAXHBI HaXOAUTbCs1 B AMarnasoHe oT 101 Ao 999. MoxHo ykasaTb
CYBA, 4To 3anMch 3Ha4€HMit, He BXOAALIMX B OIPeAEAEHHBI/1 AMaNa3oH, B Ta-
KMe CTOADLIbI HEeAOITyCTUMa.

Aornyeckasi meAOCTHOCTb AAHHBIX. [lepBUUHDI KAIOY TabAMLIBI AOAXEH
B K&XAO/ CTPOKe MIMETb YHMKaAbHOe 3HaYeHHe, OTAUYHOE OT 3Ha4eHMIt BO BCeX
OcTaAbHBIX cTpokax. Hanpumep, xaxaas cTpoka TabAMIbl PRODUCTS MMeeT
YHMKAAbHYIO KOMOMHALIMIO 3HaUY€HUI B CTOAOLIaX MFR_ID M PRODUCT_ID, KO-
TOpasi OAHO3HAYHO MAEHTUULIMPYET TOBAp, MPEACTABASEMBII1 AQHHOM CTPO-
Koit. [ToBropstfolLecst 3HaYeHUs! B STUX CTOAGLIAX HEAONYCTMMbI, MOCKOABKY
Toraa 6asa AaHHBIX HE CMOXET OTAMYUTb OAMH TOBap OT Apyroro. MoxHo no-
TpeboBaTb 0T CYBA obecriedeHus1 AOrm4eckoit LEAOCTHOCTM AaHHBIX.

CcpIAOYHASI IEAOCTHOCTD. B peAsiLiMOHHON 6a3e AaHHBIX KaXAasi CTPOKa AC-
YepHeii TabAMLIbI CBsI3aHA C MIOMOLLIBIO BHELLIHETO KAIOYa CO CTPOKOi POAUTEAb-
CKOM TabAMIIbI, COAepIKallleil MEepPBUYHBI KAIOY, 3Hau€HMe KOTOpPOTrO paBHO
3HaUYEeHMIO BHEIIHEro kampua. B yuyebHO! 6ase AaHHBIX 3HayeHMe CTOAOLA
REP_OFFICE TabAuubl SALESREPS CBsI3bIBa€T CAYXallero ¢ oducoM, B KOTO-
poM oH pabotaer. Crorberr REP_OFFICE 06:3aH COAepXaTb 3HauyeHue U3
croabua OFFICE TabAuibl OFFICES; B MPOTUMBHOM CAyYae CAyXalumit 6yaer
3aKpeIlAeH 3a HecyllecTByIoLMM odpucoM. MoxHo ykasatb CYBA, 4robpl oHa
obecriednBara COOTBETCTBYIOLee OrpaHMYeHMe Ha 3Ha4eHMs BHEILIHErO KAIOYa.

Apyrue cooTHOmeHMsI MeXAYy AaHHbIMM. MoaeaupyeMasi 6a30if AaHHbIX
CUTYyaLlUsi peaAbHOTO MMpa 3a4acCTyl0 HaKAaAblBaeT COOCTBEHHble OrpaHuue-
HUSI HA KOPPEKTHOCTb AAHHBIX, KOTOpble MOT'YT XpPaHMTbCs B 6a3ze AaHHbBIX.
Hanpumep, B Hameit y4e6Hoi 6a3e AaHHBIX BULIE-TIPE3UAEHT IO MPOAAXKaM
MOXET 3aXOTeTb, YTOObl MAAH MPOAAX KaXXAOro oduca He NMpeBbIILIAA CyM-
MapHbIX TAQHOB ITPOA@X COTPYAHMKOB 3TOro odpuca. CYGA MoxHO npeay-
NpEAUTb O TOM, YTO IpU BHECEHMM M3MEHEeHMI B INAaHBl NMpoAax oduca
Y CAY>KallMX AOAXKHO BBIIOAHSITBCS YKa3aHHOE Bblllle OrpaHMYeHMe.

Busnec-npaBuaa. O6HOBAeHMe MHOpMaLMK B 6a3e AaHHBIX MOXeT 6bITh Or-
paHMuYeHO 6M3Hec-IpaBMAAMM, KOTOPBIM MOAUMHSIOTCS CAEAKM, TNPEeACTaB-
AsieMble TIOAOOHBIMU O6HOBAeHMsIMU. Hanpumep, KoMIaHuMsI, MCTIOAB3YIOILIAS
y4ebHyI0 6a3y AaHHbBIX, MOXET YCTaHOBUTb GM3HeC-IPaBMAO, 3allpelliaioliiee
IPMHMMATh 3aKa3bl Ha TOBap B KOAUYECTBaX, NPEBbILIAIOLINX KOAUYECTBO TO-
Bapa Ha ckaaae. MoxHo yka3ate CYBA, 4TO cAeAyeT NpoBepsiTh KaXAYIO HO-
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BYIO CTPOKY, AObaBAsieMyIO B Tabauily ORDERS, 1 y6eXAaTbCsl, UTO 3HaUeHMe
B CTOAGLIe QTY He HapylllaeT yCTaHOBA€HHOE 6U3HEC-TIPaBUAO.

¢ HenpoTusopeunBocTb. MHOrMe peaAbHble AEAOBble OIepaliMM BbI3bIBAIOT
B 6ase AaHHbIX HECKOABKO M3MeHeHMi1 0OAHOBpeMeHHO. Hanpumep, oneparms
“npuem 3axasa” MoXeT BKAIOYaTb B cebs1 AobaBAeHMe CTPOKM B TabAuiy
ORDERS, yBeAMueHMe 3HaueHMs1 cToAbLa SALES B Tabauile SALESREPS AAsl
CAY>Kalllero, MpUHSBILIETO 3aKa3, M yBeAMYeHMe 3HayeHusl cToAbLa SALES
B TabAmile OFFICES AAsl 0puca, 3a KOTOPBIM 3aKpeIAeH STOT cAyKatumit. Oa-
Ha MHCTPYKLMs INSERT U ABe MHCTPYKLMU UPDATE — 6ce OHM AOAXHBI ObITh
BBITIOAHEHBI AASI TOTO, UTOOBI 6a3a AAHHBIX OCTaAaCh B IPaBUABHOM, HEIIPOTU-
BOpeunBoM, cocTostHun. MoxHo ykasate CYDGA, 4To caeayer obecrieunBathb
HeITPOTMBOPEYMBOCTb U3MEHSIEMbIX AAHHBbIX.

B cranaapre ANSI/ISO onpeaeaeHbl Hamboree MpOCTble YCAOBUSI LIEAOCTHOCTU
AaHHbIX. Hanpumep, ycaoBue 06s13aTeABHOCTM AQHHBIX TOAAEPKMBAETCS CTAHAAPTOM
ANSI/ISO 1 oaAMHaKOBBIM 06pa3oM peaAM30BaHO MOYTH BO Bcex komMepueckux CYBA.
BGoaee CAOXHbBIE YCAOBMsI, B 4aCTHOCTY, GM3HeC-TIpaBUAa, He YIIOMIHAIOTCS B CTAHAApTe,
M CpeAM MeTOAOB Mx peaansaumu B pasandHbix CYBA HabAloaaeTcs: 60AbLLIOE pa3sHOO6-
pasue. B Hacroslieit raaBe paccMaTpuBaroTcs cpeacTsa SQL, nmoaaepxuBaromme nep-
Bble IISITh ONUCAHHBIX YCAOBUII LIEAOCTHOCTM AAHHBIX. MexaHM3M 06paboTiu TpaH3ak-
umit B SQL, xoTopblii obecrieunBaeT BbINTOAHEHME YCAOBUSI COrAACOBAHHOCTYM AAQHHbIX,

~ 77

6yaeT paccMoTpeH B raase 12, “ObpaboTrka TpaH3akumit”.

06s3aTeAbHOCTb AQHHbIX

310, HanboAee NPOCTOE, YCAOBUE LIEAOCTHOCTM AAHHBIX TpebyeT, YTOObl HEKOTOpbIe
CTOAGOLIBI He copepXaau 3HadeHui! NULL. Cranaapt ANSI/ISO M 60ABIIMHCTBO KOM-
Mepyeckux CYBA noAAepXHMBaIOT BbIITIOAHEHNE TIOAOOHOTO YCAOBMSI, IIO3BOASISI TIOAB30-
BaTeAIO MpU CO3AAHUM TabAMLIBI OOBSBUTH, UTO HEKOTOPBIE CTOAOLIBI HE MOTYT COAEp-
XaTb 3HaueHMit NULL. CaMO yCAOBMe 3aA@eTCsl KaK 4acTb MHCTPYKUMM CREATE TABLE
B BUA€ OrpaHNuYeHust NOT NULL.

Ecau Ha cToAGel] HaAOXeHO orpaHnyeHue NOT NULL, TO AAsl BHITOAHEHMsI 9TOTO yC-
aosust CYBA obecrieunBaeT caeayiolliee.

e Hu B 0aAHOVM MHCTpyKUMM INSERT, AobaBAsiollell B TabAMLY CTPOKY MAM
CTPOKM, HeAB3s1 yKa3blBaTh 3HaueHMe NULL AAsl STOrO CTOAOLIa; IOMBITKA AO-
6aBUTb CTPOKY, COAEPXKALLYIO (IBHO MAM HesIBHO) 3HayeHMe NULL AASl TaKOrO
CTOAGLIa, BBI3OBET OLIMOKY.

e Hu B 0AHOIT MHCTPYKLMM UPDATE, OGHOBASIOLLIE/ CTOAGEL, HeAB3sl TPUCBaU-
BaTb CTOAGOLly 3HayeHMe NULL; MOIMbITKa O6GHOBUTb TaKoi cTOAGell, TPUCBOMB
eMy 3HayeHMe NULL, BbI30BET OLUMOKY.

HeaocTtatkoMm YCAOBU 06513aTeAbHOTO HAaAMYMST AAHHBIX SIBASIETCSI TO, YTO ero Heob-
XOAMMO 3aAaBaThb IIpU CO3AaHUN Ta6AML[bI. Kak IIPAaBUAO, AAsL Ta6AMLIbI, CO3AQHHOM pa-
Hee, OTMEHUTDb 3TO YCAOBUE yXKe HEAb3sl Ho 310 He o4eHb 60ABIIOI HEeAOCTaToOK, I1O-
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CKOABKY OOBIYHO yXKe IpM CO3AaHMM TabAMIIbI ObIBaeT SICHO, KaKol CTOAGeLl MOXeT Co-
Aep>aTb 3HaueHus1 NULL, a KaKoii — HerT.

HeB03MOXXHOCTb HaAOXKeHMs1 OrpaHNYeHnst NOT NULL Ha y>Ke CYLIEeCTBYIOLLYIO Tab-
AWMLY 3a4aCTyIO SIBASIETCS CAEACTBMEM CHocoba peaAmMs3aLlMy 3Ha4eHMii NULL BHYTpU
CYBA. O6biyHo CYBA pesepBupyeT B KaXAO¥ XpaHMMOJi CTPOKe 110 OAHOMY AOTIOAHM-
TEABHOMY 6aliTy Ha KaXKABli1 CTOAGeL], B KOTOPOM 3HaueHMs1 NULL AONyCTUMMBbL. AOIMOA-
HUTEABHBIN 6aiiT CAYXHUT “MHAMKATOpoM” 3HauyeHMs! NULL, M eCAM B CTOAOLle coAep-
XuTcs NULL, TO 9TOMy 6aiiTy NpucBaMBaeTCsl 3apaHee yCTaHOBAGHHOe 3HaueHme. Ecan
Xe AAsI CTOAOLIa ONpeAaeAeHO orpaHMyeHne NOT NULL, TO 6aiiT MHAMKATOpa OTCYTCTBY-
€T, YTO IMO3BOASIET SKOHOMUTb AMCKOBYIO IaMsiTh. YTOObl AMHAMIYECKM OTMEHUTH STO
orpaHuyYeHne, Tpebyercs Ha AeTy peKOHPUrypupoBaTb XpaHNMMble Ha AMCKe 3aIucy,
4TO B 6OABLLINMX 6a3aX AQHHBIX HEITPAKTMYHO M BeCbMa HaKAAAHO.

YcAOBHA Ha 3HAYCHHUA

Hanboree pyanMeHTapHas MOAAEpXKa OrpaHMYeHMIi KOPPEKTHBIX 3Ha4yeHui, Ko-
TOpble MOTYT HaXOAUTBCS B CTOAGLIAX, — 3TO NpUMeHeHMe TUIIOB AAHHBIX, OIMCAHHBIX
B ctaHaapTe SQL. Ipy cozpaHmm TabAMLIBI KaXAOMY CTOAGLLY Ha3HAauaeTCsl OIIPEAEAEH-
Hblit THI AaHHBIX, 1 CYBA cAeAuT 3a TeM, UTO6bI B CTOAGEL] BBOAMAMCh AAHHBIE TOABKO
storo Tumna. Harpumep, aArst ctoabua EMPL_NUM TabAnibl SALESREPS OIpeAeA€H THI
AaHHbIX INTEGER, 1 CYBA BblAacT ommbky, ecAM MHCTPYKLMsl INSERT MAM UPDATE
TNIONbITAETCs] BBECTU B CTOAGELI CTPOKY CMMBOAOB MAM AECSTUMYHOE YMCAO.

OaHaxo B nepsoM ctanaapte (SQL1) n MHOrux paHHnx kommepueckux CYBA, He nme-
AOCb cIIocob6a OrpaHMUMUTL AAHHBIE B CTOAOLIe KOHKpeTHbIMM 3HaueHnsiMu. CYBA 6e3 ko-
AebaHMit A06aBUT B TabAMily SALESREPS CTPOKY C MA@HTUDMKATOPOM CAyXaluero 12345,
XOTs1 B y4ebHON 6a3e AAHHBIX MAEHTM(NKATOPbI CAYXKaIMX AOAXKHBI COCTOSITH TOABKO 13
Tpex undp. AHaAOTMYHO AaTa “25 Aexabps” 6e3 BospaxkeHnit OyAeT NMpUHsATa B KauecTBe
AaThl pyeMa Ha paboTy, XOTs Ha POXXAECTBO B KOMITaHMM OblA BBIXOAHOJ A€Hb.

A0 NpuHATHUS OTpaHMYeHNi Ha 3HaYeHMsI M AOMEHOB B cTaHAapTe SQL2 HexoTOpble
koMMepueckue CYBA peaAn3oBblBaAM pacIMpeHHble BO3MOXKHOCTM IO IPOBEPKE AO-
NYCTMMOCTM BBOAMMBIX AQHHBIX. AAst 06paTHOJ COBMECTMMOCTM MHOTME U3 HMX AO CUX
nop noaaepxusatorcst npouspoauteasiMu CYBA. Tak, B CYGA DB2 3a kaxaoit Taban-
1eil MOXeT 6bITh 3aKpelAeHa COOTBETCTBYIOLLAsI npoyedypa nposepku JaHHvix — Ipo-
rpaMMa, HalMcaHHasl TIOAb30BaTeAE€M ¥ IMpOBepsIolasl AOIYCTMMOCTb 3Ha4YeHUi AaH-
HbIX. Sta npoueaypa B DB2 BbI3bIBaeTcst BCsIKMIA pas, Koraa MHCTpykims SQL mbrtaercs
VM3MEHUTb VAU AODaBUTb CTPOKY Tabamilbl. B mpoleAypy NpoBepkyu IepeAaoTcs
“npeAraraemble” 3HaYeHMs1 CTOAGLIOB STOV CTPOKM, a caMa MpoLieAypa ITpoBepsieT AaH-
Hble ¥ MIOCPEACTBOM BO3BpalllaeMOro 3HaueHMs1 COOOLIAET, SIBASIIOTCSI AU OHM IpUEMAe-
mbiMu.  [lpolieaypa npoBepku MpeAcTaBAsieT coboii  OObIYHYIO — NpOrpaMMy
(HanmcaHHyIO, HanpuMep, Ha acceMbaepe S/370 uan Ha PL/I), mosToMy oHa MoxeT
BBIITOAHATDL AIOOble IPOBEPKM 3HAUEHMII AaHHBIX, BKAIOUYAs [MPOBEPKY Ha MPMHAAAEX-
HOCTb AMala3oHy MAM Ha BHYTPEHHIOIO HEelPOTMBOPEUMBOCTb 3amyucyu B Tabauie. B 1o
Xe BpeMsl MpolieAypa NPOBEPKM He umeem AOCTyINa K 6a3e AQHHBIX, IOSTOMY €€ HeAb3sl
VICTIOAB30BaThb AAsl MPOBEPKM YHMKAaAbHOCTM 3HAUeHMii MAM OTHOLLEHMI “BHEIIHMiA
KAIOY-TIEPBUYHBIN KAIOY”.
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SQL Server Tak>xe NpeAOCTaBAsIET BO3MOXXHOCTb IIPOBEPKM AOIYCTMMOCTYU AaHHbIX,
TMIO3BOASISI TIOAB30BaTEAI0 CO3AaBaTb NMpasuid, ONPEAEASIOLMe, KaKue AaHHble MOXHO
BBOAUTb B yKa3aHHbI1 cToAbell. SQL Server mpumeHsieT co3paHHOe NMPaBUAO BCSIKMIA
pa3s, Koraa MHCTpyKuMsi INSERT MAM UPDATE obpaluaercs: K TabAuile, coaepiKalles
3TOT cToAbell. B oTanmume ot mpoueaypbl mposepkyu AaHHbIX B CYBA DB2, nmpaBuaa
B SQL Server co3aaroTcst ¢ uCrioAb3oBaHMeM AMarekrta Transact-SQL. Hanpumep, Huxe
npuBeAeHa uHcTpykums Transact-SQL, ycraHaBAamBarolas IMpaBUAO AAsl CTOAbLIa
QUOTA TabAnbl SALESREPS.

CREATE RULE QUOTA_LIMIT
AS @VALUE BETWEEN 0.00 AND 500000.00;

STo NMpaBUAO 3ampellaeT BCTaBASITb B CTOAGell QUOTA OTpHIIaTeAbHbIe UMCAQ, a TaK-
Xe uncaa, 6oabine 500000. Kaxk BMAHO U3 mpuMepa, TOMY MAM MHOMY IpaBuAy B SQL
Server MOXHO INPUCBOUTb MMsl (B AAHHOM CAy4ae 3TO QUOTA_LIMIT). OaHaxo, Kak
1 MpoLleAypbl NpoBepky AaHHbIX B DB2, mpaBuaa B SQL Server He mMeloT AocTyna
K CTOAGLIAaM MAM APYTMM O6beKTaM 6a3bl AaHHBIX.

Haumnnas ¢ SQL2 cranaapt SQL obecnieunBaeT paciyMpeHHYIO TOAAEPXKKY IpoBep-
KM AQHHBIX Ha IPaBUABHOCTD, IIPEAOCTABASISI ABa AOTIOAHMTEABHBIX CpPEeACTBa — Orpa-
HMUYEeHMs1 Ha 3Ha4eHMs1 CTOAGLIa U AoMeHbl. Oba STUX CpeACTBa MO3BOASIIOT pa3paboTun-
Ky 6a3bl AaHHbIX yKa3aTh CYBA, kakme AaHHble B CTOAGLIe CUMTATh IPAaBUABHBIMMY, @ Ka-
kue — HeT. OrpaHnyeHMe Ha 3Ha4eHMs CTOAGLIA CAYXKMUT AAsI IIPOBEPKU MTPaBUABHOCTH
3Ha4eHu oTAeAbHOro croabua. C MoMoLIbI0 AOMEHa MOXHO 3aAaTb YCAOBME ITPOBEPKHU
OAMH pa3, a 3aTeM MHOTOKpPaTHO MPYMEHSTD €ro AAsl CTOAGLIOB, 06AaCTb 3HaYeHMIt KO-
TOPBIX OAMHAKOBA.

OrpaHHYeHHA Ha 3HaYeHHA CTOAOUa

B SQL oepanuenue na 3navenus cmoabya aHaAAOTMUHO YCAOBMIO OT6OpPa B IPEAAOXKe-
HUM WHERE, KOTOpOe BO3BpalllaeT 3HaueHne TRUE uau FALSE. Ecan Arst cToAbLIa 3aAaHO
orpaHMyeHMe, TO MPU KaXXAOM AODAaBA€HMM HOBOWM CTPOKM MAUM OGHOBAEHMM CTapoi
CYDBA aBTOMaTM4ecku NpOBepsieT, BBIMOAHSIETCS] AW OTpaHMYeHMe AASL 3HAUYEHUsI B TOM
croabue. EcAM OHO He BBITIOAHSIETCSI, TO MHCTPYKUMsI INSERT MAM UPDATE 3aBepllIaeTcs
ommbkoit. OrpaHnMyeHMe Ha 3HaueHMe CTOAOLIA 3aAaeTcsl MPU ONpPeAEAeHMM CTOAbLa
B MHCTPYKLMM CREATE TABLE, paccMaTpuBaeMoit B raase 13, “CosaaHne 6a3bl AQHHBIX”.

PaccMoTpuM ¢parMeHT MHCTpyKUMM CREATE TABLE, co3Aamolleit Tabauiy
SALESREPS C TpeMsl AOTIOAHUTEABHbIMU OTPaHUYEHUSIMU.

CREATE TABLE SALESREPS
(EMPL_NUM INTEGER NOT NULL
CHECK (EMPL_NUM BETWEEN 101 AND 199),

AGE INTEGER
CHECK (AGE >= 21),

QUOTA DECIMAL(9,2)
CHECK (QUOTA >= 0.0),
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[lepBoe orpanmyenne (Aast croabua EMPL_NUM) TpebyeT, 4TOObl MAEHTUUKATOPDI
CAYXallMX [TPeACTABASIAM CObOM Tpex3HauHble uncaa B AnanasoHe ot 101 ao 199. Bro-
poe orpannyeHnne (AAst croabua AGE) 3ampelllaeT HaHMMaTh Ha paboTy AIOA€i MAaAllle
21 roaa. TpeTbe orpanuyenue (AAst croabia QUOTA) He MO3BOASIET Ha3HayaTh CAYXa-
LIIeMY NAQHOBBIN 06beM npoaax Menbiue $0.00.

STU TpU OrpaHNYeHMs! SIBASIIOTCSI OUYeHb MPOCTHIMU, HO HarAsSIAHO A@MOHCTPUPYIOT
BO3MOXHOCTM cTaHAapTa SQL. Booblie roopsl, rnocae KAOUEBOro caosa CHECK B KpyT-
ABIX CKOBKax MOXET CTOSITb AI06Oe YCAOBME OTOOpa, MMeollee CMbICA B KOHTEKCTe OIl-
peAeAeHNs] AAHHOTO cToAbLIa. B ycAoBuM 0T60pa MOTYT CpaBHMBATHCS IIPEANIOAAraeMble
3HaYeHUsI ABYX Pa3AUYHBIX CTOAOLIOB MAM AaXKe MOXET BBIIIOAHSITHCS CpPaBHEHMEe BHO-
CMMBIX AQHHBIX C ApPYTMMM AaHHBIMMU 13 6a3bl. GoAee MOAPO6HO 3Ta BO3MOXHOCTb OMK-
CbIBaeTCsl HUXKe B 3TOM I'AaBe.

Aomenbl

Aomen B SQL obob111aeT MoHsITMe OrpaHNYeHNs] Ha 3Ha4eHUsl CTOAGLIa M MO3BOASIET
IIPUMMEHSTh OAHO M TO e OrpaHMuYeHMe AASl pasAMUYHBIX CTOAGLIOB B 6aze AaHHBIX. Ao-
MeH MPeACTaBAsIET COD0i MHOXKECTBO AOMYCTMMBIX 3HAYEeHMUI. XOTsI AOMEHBI OIpeAeAe-
Hbl B cTraHAapTe SQL HaumHas ¢ SQL2, ux noaaepxka B TeKylumx pearmsaumsax SQL
AOCTaTOYHO peaka. Ha MoMeHT Hammcanust kuuru Hu B oaHoi u3 CYBA DB2, Oracle,
SQL Server u MySQL He 6bIAO MOAAEPXKM AOMEHOB, XOTs1 B HekoTopblx CYBA 1 nMe-
IOTCSI HEeKOTOpble AOCTATOYHO cxoxue pacumpenus SQL, Takme Kak MHCTpyKumst
CREATE TYPE B Oracle.

AoMeH co3AaeTcs1 ¢ IOMOLIBIO MHCTPYKLMM CREATE DOMAIN, KOTOpasl OICaHa B IAa-
Be 13, “Co3spanue 6a3bl AaHHBIX”. Kak 1 B cAydae onpeAeAeHNs] OrpaHMYeHMs] Ha 3Have-
HMe CTOAOLA, AASl YKa3aHMsl AMarla30Ha AOMYCTMMBIX 3HaYeHMI1 UCIIOAB3YeTCsl YCAOBME
orbopa. Bor npumep MHCTpyKLMY, cO3AarOLIell AOMeH VALID EMPLOYEE ID, KOTOPBIi
BKAIOYaeT BCe MHOXXeCTBO AOITYCTMMbIX 3HaYeHMIT MAEHTU(UKATOPOB CAYXKallMX.

CREATE DOMAIN VALID_EMPLOYEE ID INTEGER
CHECK (VALUE BETWEEN 101 AND 199);

ITocae CO3AaHNsT AOMéHa ero MO>XXHO ITpUMEHsITb B KayeCTBe TUlla AQHHBIX ITpU OIT-
peaeaennn CTOA6LIOB Ta6AI/IL[ 6a3sl AAHHDbIX. Tenepb MHCTPYKIMIO CREATE TABLE AAs
Ta6AI/II_IbI SALESREPS MOXHO 3anmcaThb Tak.

CREATE TABLE SALESREPS

(EMPL,_NUM VALID EMPLOYEE_ID,

AGE INTEGER
CHECK (AGE >= 21),

QUOTA DECIMAL(9, 2)
CHECK (QUOTA >= 0.0),
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npeMMymeCTBO AOMeHa 3aKAKYaeTcs1 B TOM, YTO eCAU, HallpuMep, KaKOﬂ-HM6YAb
croabern Apyroﬁ TabAULIBI TAKXKe COAEPXUT MAeHTI/ICbMKaTOpr CAy>KallMX, TO IIpU OIl-
peAeAeHn 3TOro CcTOAGIIa MOXKHO ellle a3 BOCITIOAbB30BaTbCsI STUM AOMEHOM.
CREATE TABLE OFFICES
(OFFICE INTEGER NOT NULL,
CITY VARCHAR(15) NOT NULL,
REGION VARCHAR(10) NOT NULL,
MGR VALID EMPLOYEE_ID,
TARGET DECIMAL(9,2),
SALES DECIMAL(9,2) NOT NULL,

E1lle 0OAHMM OYEBMAHBIM MTPEMMYLLIECTBOM AOMEHOB SIBASIETCSI TO, YTO BCE ONPEAEAEHMs]
“AOIMYCTUMMBIX AAHHBIX” (KaK AOMYCTMMble MAEHTUPUKATOPbl CAYXKALIMX B NTOKa3aHHOM
npuMepe) XpaHsITCsl B OAHOM MecTe 6a3bl AaHHbIX. EcAM onipeAeAeHiie AOME@Ha BITOCAEACT-
BUMM TOTpebyeTcsi U3MEHUTL (K ITpUMepy, KOMIIaHMsl Pa3pacTeTcsl M BO3HUKHET HeobXo-
AVMMOCTb PacCIIMPUTh AMara3’oH MAEHTMGUKATOPOB A0 299), TO HAMHOIO NpOLIE CAEAATh
3TO OAMH pa3, YeM MEHSTDb ONPeAeA€HMs] CTOABLIOB BO Bceit 6a3e AaHHbIX. B 60AbLINX 6a-
3aX A@HHBIX YPOBHSI IPEANPUSITUSI MOTYT MMEThCSI ONpeAeAeHMs] COTeH AOMEHOB, U Tpe-
MMYLLECTBa AOMEHOB [PV BHECEHMM M3MEHEHMI OKaXXyTCsl CyLLIeCTBEHHBbI.

LleAnocTHOCTL Ta6AMLDbI

Kaxaas crpoka TabAMLBI AOAXKHA MMeTb YHMKAAbHOE 3HaueHMe MepBUYHOTO KAIO-
4ya, MHade 6a3a AaHHBIX IMOTEpPsieT CBOIO LIEAOCTHOCTb M IepecTaHeT O6bITh aAeKBaTHOM
MOAEABIO BHelllHero mupa. Hanpumep, ecan 6b1 ABe cTpoxku Tabauibl SALESREPS uMe-
AM B CTOA6LIE EMPL_NUM 3HadeHue 106, TO HeBO3MOXXHO 6bIAO 6Bl CKa3aTh, KaKasl U3 HUX
OTHOCHUTCS K peaAbHOMY Cy6bekTy — Buary Aaamcy, nmeromeMy uaentuduxarop 106.
Io sToit npuunHe TpeboBaHMe, YTOObI MEPBUUHBIE KAIOUM MMEAYM YHMKAAbHble 3Hadye-
HMs1, HAa3bIBA€TCs1 YCAOBYMEM LeJ0CTHOCINU MAGAUYbL.

B pannux xommepuecknx CYBA nepBuyHble KAIOUM OTCYTCTBOBaAM, HO Ceifdac OHM IO-
BCeMeCTHO pacripocTpaHeHbl. B DB2 nepByuunble xkatoun nosiBuamuchk B 1988 roay, a B cra-
Aapt ANSI/ISO SQL onu 6b1a1 A06aBA€HBI B BUAE IIPOMEXYTOYHOTO M3MEHEHMS], BHECEH-
HOTO IlepeA MOsIBAEHMEM MOAHOro craHaapTa SQL2. [NepBiuyHble KAIOUM YKa3bIBAIOTCS KaK
4acTb MHCTPYKUMM CREATE TABLE maM ALTER TABLE (cM. raasy 13, “Cosaanme 6a3bi
AaHHBIX”). B onpeaereHmsix Bcex TabaMil y4yebHO! 6a3bl AaHHBIX B ITPUAOXKEHMM A,
“YuebHasi 6a3a AaHHBIX”, yKa3aHbl II€PBMUHBIE KAIOUM, CAEAYIOLIME CUHTAKCUCY
ANSI/ISO.

[Ipu yxa3aHuym nepBM4HOro KAlo4a B onpeaeaenun Tabanubl CYBA aBTOMaTHyYecKkn
ITpOBepsieT YHMKAABHOCTb €ro 3Ha4eHMit NPy BHITOAHEHMM KaXAOi MHCTPYKLIMM
INSERT uAM UPDATE. [lomnbiTKa A06aBUTb CTPOKY C YK€ MMEIOLUMMCsl 3HaUYeHueM Iep-
BUYHOTO KAIOYa MAM OOHOBUTDb CTPOKY TaKMM 06pa3oM, UTO MEPBUYHbIN KAIOY NOTEps-
€T CBOIO YHMKAAbHOCTD, 3aBepLUNTCs1 BblAauell coobiiennst o6 ommbke.
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Mpoune yCAOBHSA YHHKAALHOCTH CTOAGLOB

MHoraa TpebyeTcs, YTO6bI CTOAGELL, He SIBASIIOLLMICS MEPBUYHBIM KAIOYOM TabAMLIbI,
BCe )XXe COAePXaA YHMKaAbHble 3HayeHMsl BO BCex CTpokax. [IpeAnoAoXuM, Harpumep,
YTO TpebyeTcsl OrpaHMYUTb AaHHble B Tabauie SALESREPS TakuM 06pa3oM, YTOObI He
6BIAO ABYX CAYXXALUMX C OAMHAKOBBIMU UMeHaMI. AOCTUUD STOM LIeAUM MOXXHO, HAAOXUB
ycaoBue YHukanvHocmu Ha ctoaben NAME. CYBA obecnieunBaeT 9TO yCAOBME TOYHO TaK
Xe, Kak obecre4yyBaeT YHMKAAbHOCTb NEPBUYHOTO KAloua. Aiobas MombiTKa AOHaBUTDL
VAU OOGHOBUTD CTPOKY, HapyllaloLlasl yCAOBME YHMKAABHOCTY, 3aBepIINTCs] HeYCIIENIHO.

W orpaHnueHMe yHUKAABHOCTH, U NEPBUYHBIA KAIOY MPEAOTBPALLIAIOT IOSBAEHME
OAMHAKOBBIX 3Ha4YeHMI BO MHOXECTBE CTOAOLIOB TabAMLIBI, HO MEXAY HUMU MMEIOTCA
dyHAAMEHTaAbHBIE OTAMYMSI.

o Tabauiia MOXET MMETb TOABKO OAUH HepBM‘{Hblﬁ KAIOY, B TO BpeMsl KaK orpa-
HUYeHUM YHMKAABHOCTU MOXeET 6bITh HAAOXKEHO HECKOABKO.

o CTOA6I_II)I, YKa3aHHble B ITEPpBUYHOM KAIOYE, AOAXHDI 6BITD OIlpeAeAeHbl KakK
NOT NULL, B TO BpeMs1 KakK CTOA6I_IbI, BKAIOYEHHbIE B YCAOBME YHMKAADPHOCTH,
MOryT 6bITh onpeAeAeHbl M KakK NULL, 1 KakK NOT NULL.

B coorsercTBum co cranaaprom ANSI/ISO, ycaoBue yHMKAABHOCTM CTOAGLIOB MAM
KOMOMHALMIA CTOAGLIOB OIIPEAEASIETCSI B MHCTPYKLMM CREATE TABLE MAM ALTER TABLE.
OaHako B DB2 ycA0BMSI YHMKAaABHOCTM 6bIAYM PEaAM30BaHBl 338A0ATO AO TOTO, KaK OHM BO-
wam B craHpapt ANSI/ISO, u B 310t CYBA oHM 6b1AM peaAn3oBaHbl KaK YaCTb MHCTPYK-
LMy CREATE INDEX. 9TO OAHa U3 aAMUHUCTPATMBHBIX MHCTPYKLIMI PEASILIMOHHOM 6a3bl
AQHHBIX, paboTaroLast ¢ pU3NIeCKUM XpaHeHMeM 6a3bl AaHHBIX Ha Aycke. OBbIYHO MOAb-
30BaTeAI0 He IPMXOAMUTCS 6ECTIOKOUTBCST 06 STUX MHCTPYKLIMSIX — 3TO AEAO aAMMHUCTpa-
TOpa 6a3bl AQHHBIX.

MHorue kommepueckne CYBA nepBoHauaAbHO NMPUAEPXKUBAAUCH coraaienmit DB2,
a He cranaapta ANSI/ISO, u Tpe6oBaan MCroAb30BaHMsI MUHCTPYKLUMM CREATE INDEX.
OaHako co BpeMeHeM paspaborunkyu DB2 nepeHecan ycAOBMSI YHMKAABHOCTM B MHCT-
pyxummM CREATE TABLE M ALTER TABLE. BOABIUMHCTBO MpOUYMX IPOU3BOAMTEAEN
xomMepuecknx CYBA noliAm no ToMy e MyTH M B HACTOSILLIEE BPEMsI IOAAEPXMBAIOT
cuHTaKcuc ycaosus yaukaabHoct ANSI/ISO.

YHukaAbHoOCTb ¥ 3Hauenusa NULL

3HayeHust NULL CO3AQIOT MPOOAEMbl B CTOAOLIe MEPBUYHOrO KAIOYA TabAMLIBI MAK
B CTOADLIe, AASI KOTOPOTO 3aAaHO YCAOBME YHMKAABHOCTHM. [TpeANOAOXMM, UTO BbI Ibl-
TaeTech AOGAaBUTb B TAOAMLLY CTPOKY C IEPBUUYHBIM KAIOUOM, MMEIOLLMM 3HaueHne NULL
(AM, ecAn MepBUYHBIN KAIOY SIBASIETCSI COCTaBHbIM, YAaCTUMYHO MMEIOLIMM 3HaueHue
NULL). V3-3a 3Hauennss NULL CYBA He MOXeT OAHO3HaYHO peLINTb, SIBASIETCSI AU Mep-
BUUHDIII KAIOU AYOAMKATOM yXe MMeoLIerocss B Tabamie Kaoya. MoXeT OKa3aTbCsl
BEpHbIM U TO M ApPYroe, B 3aBUCMMOCTM OT “HacTosilero” 3HayeHus OTCYTCTBYIOLLMX
AanHbIX. [To sToit npuunue cranaapt SQL TpebyeT, uTo6b1 AT060I CTOAGEL, SBASIOLLMIA-
Cs1 YaCTbIO MIEPBIMYHOTO KAIOUA, ObIA OOBSIBAEH C OrpaHuyYeHMeM NOT NULL.

Cranaapt SQL He HaxAaAblBaeT TaKoe OrpaHMuYeHMe Ha CTOAOLIBI B YCAOBUM YHU-
KaABHOCTHM, XOTs1 HekoTopble peaamsauumn SQL, takue xaxk DB2, u nocrynaror Takmm
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obpasoM. OAHAKO MMEIOTCs 3HaUMTEAbHble PACXOXXAEHMsI B TOM, KaK pasHble peaAusa-
wm SQL obecrnieunBaroT BBIMOAHEHME YCAOBUSI YHMKAABHOCTY B CAy4ae CTOAGLIOB, KO-
TOpble COAepXaT 3HayeHNst NULL, B 4YaCTHOCTH, KOTAAQ YCAOBME YHUKAABHOCTU OXBaThl-
BaeT HECKOABKO CTOAGLIOB, AONYCKAIOLIMX 3Ha4eHUss NULL. AAsl MAAIOCTpaLMM 5TUX
pasAMYMil PacCMOTPUM CAEAYIOLIYIO TabAMILY, KOTOpas MOXET MCIOAb30BaTbCS AASI
pacrpeAeAeHHUs] CTYAEHTOB [0 PyKOBOAUTEASIM.

CREATE TABLE ADVISOR_ASSIGNMENTS

(STUDENT_NAME VARCHAR (25),

ADVISOR_NAME VARCHAR (25),
UNIQUE (STUDENT NAME, ADVISOR_NAME)) ;

Huxe npuseaeHa Tabaniia, NoAy4YeHHasl B pe3yAbTaTe BCTaBKM AAHHBIX B TaGAMLLY
ADVISOR_ASSIGNMENTS Npy MOMOLUM HECKOABKMX MHCTPyKLMit INSERT. B mepsom
CTOAOLIe HaXOASITCS 3HaueHusi CTOA6Lla STUDENT NAME, BO BTOPOM — CTOAOLA
ADVISOR_NAME, a B OCTaAbHBIX TpeX CTOAOLIax MOKAa3aHbl Pe3YAbTaThl AAS TEKYLIMX
Bepcuit Oracle, SQL Server u MySQL cootsetcrBenHo (CYBA DB2 He BkAIOUeHa, Mo-
CKOABKY OHa He AONYCKaeT paclpOCTPAHEHMsI YCAOBMS YHMKAABHOCTM Ha CTOAGLbI,
B KOTOPBIX MOTYT 6bITh 3HaueHus NULL). MHTepecHo, uto Huxaxue aBe CYBA He aatoT
OAVMHAKOBbIe Pe3yAbTaTbl BO BCEX CTPOKaAX.

Homep STUDENT_NAME ADVISOR_NAME Oracle SQL Server MySQL

CTPOKH
1 NULL NULL Aonyctumasn Aonyctumas Aonyctumasn
CTpOKa CTpOKa CTpOKa
2 NULL NULL Aonyctumasn Konusa ctpokn 1 Aonyctumas
CTpOKa CTpOKa
3 Bill NULL Aonyctumasn Aonyctumas Aonyctmas
CTpOKa CTPOKa CTPOKa
4 Bill NULL Konus ctpokn 3 Konus ctpoku 3 Aonyctumas
CTpOKa
5 Sue Harrison AonycTumas Aonyctumas Aonyctumasn
CTpoKa CTpOKa CTpoKa
6 Sue Harrison Konua ctpokn 5 Konua ctpokn 5 Konua cTpoku 5
CcblAoYHAA LEAOCTHOCTb

B raase 4, “PeasiivoHHble 6a3bl AaHHBIX”, yXe OblAM pacCMOTpeHbl NepBUYHbIE
¥ BHELIIHME KAIOYM, a TaK)Ke OTHOIIEHUsI “ITPEAOK-TIOTOMOK” MEXAY TabAMLIaMM, CO3AA-
BaeMble 5TMMM KArodaMu. Ha puc. 11.1 nsobpaxenn Tabanubl SALESREPS U OFFICE,
a TaKXe CBs3b MEXAY HMMM, peaAn3OBaHHas 4epe3 MEPBUUHBIA UM BHEIIHUI KAIOUM.
Croabelr OFFICE SBASIETCS MEPBUYHBIM KAIOUOM TabAMLbl OFFICES M YHMKAAbHBIM
06pa3oM MAEHTMIULMPYET KaXAyI0 CTpOKy B 9Toi Tabauie. Ctorben, REP_OFFICE
TabAMLBI SALESREPS NpeACTaBAsieT cob0ii BHELIHMIA KAIOY AAsl TabAMLbI OFFICES. OH
naeHTUULMpPYeT 0dUC, 32 KOTOPHIM 3aKPEeA€H KaXKAbIif CAYKaLlnii.



302 Yactb I1l. 06HOBAEHME AQHHBIX

Ta6bnmua OFFICES
OFFICE | CITY REGION MGR TARGET SALES
22 | Denver Western | 108 $300,000.00| $186,042.00
11 | New York Eastern | 106 $575,000.00| $692,637.00
12 | Chicago Eastern | 104 $800,000.00( $735,042.00
13 | Atlanta Eastern | NULL | $350,000.00| $367,911.00
21 | Los Angeles | Western| 108 $725,000.00| $835,915.00

MepBuyHbIA KNIoY

Taﬁnnua SALESREPS BHewH WA knioy

EMPL_NUM | NAME AGE |REP_OFFICE | TITLE \
105 | Bill Adams 37 13 | Sales Rep
109 | Mary Jones 31 11 | Sales Rep
102 | Sue Smith 48 21 | Sales Rep
106 | Sam Clark 52 11 | VP Sales
104 | Bob Smith 33 12 | Sales Mgr
101 | Dan Roberts 45 12 | Sales Rep
110 | Tom Snyder 41 NULL | Sales Rep
108 | Larry Fitch 62 21 | Sales Mgr
103 | Paul Cruz 29 12 | Sales Rep
107 | Nancy Angelli 49 22 | Sales Rep

Puc. 11.1. OTHOWEHHE “BHELUHUN KAIOUY-NEPBUUHDBIW KAIOY”

Croabupl REP_OFFICE M OFFICE CO3AQIOT MeXAY CTpokaMu Tabauu OFFICES
M SALESREPS OTHOLlIeHNe “IIPeAOK-OTOMOK”. AAsT KakA0i1 CTpoky Tabauibl OFFICES
(MpeAOK) cylIecTByeT HyAb MAU 60OAee CTPOK TabAMLIbl SALESREPS (IIOTOMKM) C TaKUM
Xe naeHTUPUKATOpoM oduca. AAs KaXAOil CTPOKM TabAMIbl SALESREPS (IIOTOMOK)
CyLLIeCTByeT POBHO OAHA CTPOKa TabAMLbl OFFICES (IIPeAOK) C TaKuM XXe MAeHTUMKa-
TOpOoM oduca.

[TpeAnIoAOXNM, UTO Bbl MbITa€TECh BCTABUTDb B TabAMLY SALESREPS HOBYIO CTPOKY,
coaep KalllyIo HEAONyCTUMBII MAEHTU(UKATOP 0duCa, KaK B CAEAYIOLLEM ITpUMepe:
INSERT INTO SALESREPS (EMPL_NUM, NAME, REP_OFFICE, AGE,

HIRE_DATE, SALES)
VALUES (115, 'George Smith', 31, 37, '2008-04-01', 0.00);

Ha nepBblit B3rasia, 35T0 KOppeKTHast MHCTPYKLMsT INSERT. DakTudecku, B HEKOTO-
peix peaamsaumsix SQL Takas cTpoka 6yaeT ycnelHo AobaBaeHa B Tabauuy. B 6ase
AQHHbIX MOSIBUTCSI MH$opMaLmst o ToM, 4To Axxopax Cmut (George Smith) paboraer
B o¢puce HoMep 31, xoTsl Takoro opuca B Tabamniie OFFICES HeT. OU4eBUAHO, YTO HOBast
CTpOKa HapylllaeT OTHOLIEeHNe “IPeAOK-MOTOMOK”, CyLLIeCTBYIOLIee MEXAY TabAMLIaMU
OFFICES M SALESREPS. Ckopee Bcero, maeHTMdukarop oduca 31 B MHCTpyKUMM
INSERT SIBASIETCSI OIUMOOYHBIM — BEPOSITHO, [TOAB30BaTEAb HAMEpPEBAACS] BBECTY MAEH-
tudukarop 11, 21 nanm 13.

KaxeTcs: AOCTaTOYHO OYEBMAHBIM, UTO AOIMYCTMMOe 3HadyeHMe AASl CTOAGLA
REP_OFFICE AOAXHO ObITb paBHO OAHOMY M3 3Ha4yeHM, COAEPXALUMXCSl B CTOAGLE
OFFICE. 3TO NMpaBMAO U3BECTHO KaK OrpaHuy4eHue ccotiouon yeaocmuocmu. OHO obec-
ne4ynBaeT LEAOCTHOCTb OTHOLUEHUI “IPeAOK-NIOTOMOK”, CO3AaBaeMblX BHEIIHUMU
Y IEpBUYHBIMU KAIOUAMU.
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CcpblAOYHAST LIEAOCTHOCTD SIBASIETCSI KAIOUEBbIM SAEMEHTOM PEeASILIMOHHON MOAEAM
C MOMEeHTa ee NpeAcTaBAeHMs] AOKTOpoM KoaaoM. OAHAKO yCAOBUMSI CCHIAOYHO 1IEAOCT-
HOCTM OTCYTCTBOBaAM Kak B sKkcriepuMeHTaAbHO CYBA IBM System/R, Tak 1 B epBbIx
Bepcusix DB2 n SQL /DS. Komnanust IBM aAo6aBuAa 1TOAAEPXKY CCHIAOYHOJM LIEAOCTHO-
ctn B DB2 B 1989 roay, a B ctanaapt SQL oHa 6biaa A0b6aBAeHa yKe IOCAe BbIXOAA Iep-
BOit peaaxkuuy craHaapta SQL1. B HacTosiiee BpeMsi 6OABIIMHCTBO MTPOU3BOAUTEAEN
CYBA noaaepXMBaOT CCBIAOYHYIO IEAOCTHOCTb B CBOMX ITPOrPaMMHBIX TIPOAYKTaX.

MpobaeMbl, cBA3aHHbIE CO CCIAOYHOM LLEAOCTHOCTbIO

CyluecTByeT 4eTblpe TMIIa M3MeHeHMit 6a3bl AAHHBIX, KOTOpble MOTyT HapylUTh
CCBIAOYHYIO LIEAOCTHOCTb OTHOLIEHMiT “IpeAOK-oTOMOK”. PaccMOTpMM KaXAyio u3
3TMX YeThlpex CUTyaLMit Ha puMepe TabAnL OFFICES U SALESREPS, NpeACTaBA€HHbIX
Ha puc. 11.1.

e Ao6aBAreHMe HOBO Ao4yepHeit cTpoku. Koraa mpoucxoaut AobaBaeHme Ho-
BOM CTPOKM B AOYEpHIOI0 Tabauuy (SALESREPS), 3HaueHMe ee BHEILHero
KAIOYa (REP_OFFICE) J0XHO 6bITh PABHO OAHOMY M3 3Ha4eHMIit epBUYHOTO
KAlOYa (OFFICE) B pOAUTEABCKOM Tabauiie (OFFICES). Ecan 3HaueHMe BHel-
Hero KAIYa He paBHO HM OAHOMY M3 3Ha4eHMii NMepBUYHOrO KAKOYA, TO AO-
6aBAeHMe TaKOM CTPOKM MOBPeAUT 6a3y AAHHBIX, IOCKOAbKY B Heil MOSIBUTCS
MOTOMOK 6e3 npeaka (“cupoma”). O6paTuTe BHMMaHMe Ha TO, UTO AObaBAeHMe
CTPOKM B POAUTEAbCKYIO TabAMIy Mpob6AeM HMKOTAa He BbI3bIBA€T — OHa
MPOCTO CTAHOBUTCSI TPEAKOM 6€3 ITOTOMKOB.

e O6HOBAeHNe BHEMIHET0 KAIOYa B AOYePHeli cTpoKe. DTO Ta Ke MpobaeMa,
4TO U B MPEeABIAYLLIelt CUTYyaLIMy, HO BbIpakeHHasl B MHOIt ¢popme. Ecan BHel-
HUI1 KAIOY (REP_OFFICE) O6HOBAsIETCS MHCTpYKLMeit UPDATE, TO €ro HOBOE
3Ha4yeHMe AOAXHO ObITb paBHO OAHOMY U3 3Ha4eHMi NMepBUYHOTO KAKOYA
(OFFICE) B pOAUTEAbCKOIT Tabamule (OFFICES). B mporuBHOM cAydae 06HOB-

~ 77

A€HHasl CTpOKa OKaXeTcCs1 ”CMpOTOI/I .

e YAareHMe POAMTEABCKOM CTPOKM. EcAM M3 pOAUTEABCKOI TabAMLIbI
(OFFICES) 6yAeT yAaAeHa CTPOKa, Y KOTOPOH eCTb XOTsI 6b OAMH IMOTOMOK
(B TabAMLIe SALESREPS), TO AOYepHMe CTPOKM CTaHYT “cupoTaMu”. 3HaueHus
BHELIHMX KAIOUeli (REP_OFFICE) B 3TUX CTpOKax 60Abllie He 6yAYT paBHbl HU
OAHOMY M3 3Ha4YeHMiT MepBUYHOrO KAIOUYa (OFFICE) POAMTEABCKONM TabAMLIBL
ObpaTtuTe BHMMaHMe Ha TO, YTO yAaA€HMe CTPOKM U3 AOUepHeit TabAULIbl HU-
KOrAa He Bbl3blBaeT MPOBAEM — ITPOCTO MPEAOK 3TOH CTPOKM MOCAE YAAAEHUs
6yAeT MMeTb Ha OAHOTO [TOTOMKA MeHblIIe.

e OG6HOBAeHME INEPBUYHOIO KAIOYA B POAMTEABCKOA CTpoKe. JTO MHas
dopma npobreMbl, pacCMOTPEHHOJI B MpeablAylleM NyHkTe. Ecan npoucxo-
AUT M3MeHeHMe MepBUYHOro Kaljoua (OFFICE) HEKOTOPOi CTPOKM B POAU-
TeAbCKOJ Tabauile (OFFICES), BCe CYLIECTBYIOLUME TMOTOMKM STON CTPOKM
CTaHOBSITCA “CcUpOTaMn”, MOCKOABKY MX BHEIIHME KAIOUM 6GOAbllle He paBHbI
HJ OAHOMY NepBUYHOMY KAIOUY.
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CpeacTBa IOAAEPXKKM CCBIAOYHOI LeAOCTHOCTH B ctaHAapTe ANSI/ISO nossoastoT
obpabaTblBaTh KaXAYIO M3 UeTblpeX OINMCaHHbIX curyaumit. Ilepsas npobaema
(AobaBAEHME CTPOKM B AOYEPHIOI0 TabAMIy) pellaeTcs NMyTeM IpOBepKM 3HaueHMit
B CTOAGLIaX BHEIIIHETO KAIOYa IepeA BbIIOAHEHMEM MHCTPYKUMM INSERT. Ecayn oHM He
paBHbl HY OAHOMY M3 3Ha4eHuii epBUYHOrO KAIOYA, TO MHCTPYKLMsI INSERT OT6pachl-
BaeTCsl M BblA@eTcsl coobllieHne 06 oumbke. IMo oTHomenmo x puc. 11.1 3T0 03Hayaer,
4TO AASI AObaBAeHMsI B TabAully SALESREPS HOBOTO CAY>Xalllero HEOOXOAMMO, YTOOb
B Tabauie OFFICES yXe 6blA 0puC, B KOTOPbIt Ha3HAYaeTCs1 AaHHBINA cayxariumit. Kax
BUAMTE, B y4e6HOI H6a3e AaHHBIX 3TO OrpaHMYeH)e UMeeT CMBICA.

Bropas nmpobaema (06HOBAEHMe A0uepHeit TabAMLIBI) pelllaeTcsl aHaAOTMUYHO, ITyTeM
IIPOBEPKM HOBOTO 3HaueHMsl BHellIHero kAmo4a. EcAu HeT HM OAHOro paBHOroO eMy 3Ha-
YeHUs! IePBUYHOrO KAIOYA, MHCTPYKLMsI UPDATE OTOpachlBaeTCsl C BblAaveii COOOLLEHNs
06 ommbke. [To oTHowenno k puc. 11.1 3To 03HauaeT, YTO AAS TIEPEBOAA CAYXKalllero
B ApYroit odyc HeO6XOAMMO, UTOOBI STOT OdUC yXKe NPUCYTCTBOBaA B Tabaule OFFICES.
B yue6Hoi11 6a3e AaHHBIX 5TO OrpaHIUeHMe TaKXKe MMEeeT CMBICA.

TpeTbss npobaeMa (yAareHMe POAMTEABCKON CTPOKM) SIBASIETCSI 6OAee CAOXHOM.
[TpeanoAoxuM, HalpuMep, UTO Bbl 3aKpblAM 0duc B Aoc-AHAXeAece ¥ XOTUTE YAAAUTD
COOTBETCTBYIOLIYIO CTPOKY M3 TabAMLbl OFFICES. UTO Mpy 3TOM AOAXHO ITPOM30MTH
C ABYMsI AOYEpHMMM CTPOKAaMM B Tabamie SALESREPS, KOTOpble IPEACTaBASIIOT CAY-
XallMx, 3aKpernAeHHbIX 3a odpucom B Aoc-AHAXerece? B 3aBucuMmocty ot curyaumy,
MOXHO CA€AATh CAGAYIOLIee:

e He yAAQASITb U3 6a3bl AQHHBIX OpMC AO TeX MOp, T0Ka CAyXalllMe He GYAYT Ile-
peBeAeHbl B ApyTost oduc;

® aBTOMATUYeCKU YAAAUTDH ABYX CAYyXKalIMX U3 TabAULIBI SALESREPS;

e B CTOAGLIe REP_OFFICE yCTaHOBUTb AASI STUX ABYX CAYXalIMX 3HaueHye
NULL, IOKa3blBasl TEM CaMbIM, UTO MAEHTU(UKATOP UX 0dMCca HEN3BECTEH;

® B CTOAGLIe REP_OFFICE AASI 3TMX ABYX CAYXalllMX yCTaHOBUTD MO YMOAYaHUIO
HeKOTOpoe 3HauyeHMe, HallpuMep MAeHTUdUKATOp raasHoro oguca B Hoio-
Vopke, ykasbiBasi TeM CaMbIM, YTO CAyXallye aBTOMAaTUYECKN MepPeBOASTCH
B 3TOT O0dMucC.

AHaAoruuHble CAOKHOCTM CYLIECTBYIOT M B YeTBEpTON cuTyaumy (0O6HOBAeHMe Tep-
BUYHOIO KAIOUa B POAUTEABCKON Tabanie). AOMyCTUM, [0 KAKMM-AMOO MpUYMHAM Tpe-
6yeTcst u3MeHUTb MAeHTUPMUKaTOp oduca B Aoc-AHAxexrece ¢ 21 Ha 23. [ToaobHO mpe-
ABIAYLIEMY NpMMepY, BO3HMKAeT BOIPOC O TOM, KaK IOCTYMUTb C ABYMSI AOYEpPHUMH
CcTpokaMM B Tabamie SALESREPS, NMPEACTABASIIOLLIMMM CAYXKALLMX AOC-aHXKeAECCKOro
oduca. VM cHoBa NpobAeMYy MOXHO peLIMTh YeTbIpbMsI CITIOCODaMu:

* He M3MEHsTb MAeHTUUKATOp oduca A0 Tex IOp, MOKa CAyXallue He GyAyT
nepeBeAeHbl B APYroit oduc; B TaKoM CAydae B TabAully OFFICES CAeAyeT
BHauaAe A00aBUTb CTPOKy C HOBbIM MAeHTUdUKaTOopom oduca B Aoc-
AHAXenece, 3aTeM OOGHOBUTb TabAMLy SALESREPS M, HakOHeL, YAAQAMUTb
CTPOKY CO CTapblM MAEHTMUKATOPOM AOC-aHXeAeCccKoro oduca;
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e aBTOMATMYeCKM OGHOBUTb MAEHTUGMKATOP Odyca STUX ABYX CAYXALUMX
B Tabauile SALESREPS AAsI TOTO, YTO6bl MX CTPOKM OBIAU NO-TIpEXHEMY CBSl-
3aHbl C AOC-aHXEAECCKOI CTPOKOIi B TabAMLie OFFICES uepe3 ee HOBbIii MAEH-
Tudukarop oduca;

¢ B CTOAGHG REP_OFFICE YCTAaHOBUTD AASI 3TUX ABYX CAYyXallMxX 3Ha4yeHue
NULL, 1ToKa3sbIBasl TEM CaMbIM, UTO MAeHTMq)VIKaTOP nx OClJMC& HensBeCTeH;

e B CTOAGLIE REP_OFFICE YCTaHOBUTD 110 YMOAYAHMIO AASI STUX ABYX CAYXXaLUMX
HEeKOTOpOe 3HaueHue, HalpuMep MAeHTMdUKATOp raaBHoOro ogpuca s Hbio-
VMopke, ykasbiBasi TeM CaMbIM, YTO CAyXKallMe aBTOMATUYECKM MEPEBOASITCS
B 9TOT oduc.

B 3TOM KOHKpeTHOM NpuMepe HeKOTOpble CNIOCOObI pelleHNs] MOTYT MoKa3aThCsl 60-
Aee AOTMYHBIMM, YeM APYyrue, HO OTHOCUTEABHO AE€rKO MOXHO IPMAYMaThb IpUMepHI,
B KOTOPBIX AlOGasl U3 YeTblpeX BO3ZMOXKHOCTel OKaXeTcsi Hanboaee “nmpaBUAbHBIM” Ba-
PUaHTOM (ecAM HeO6XOAMMO, YTO6bI 6a3a AAHHBIX CAY>XXMAA TOUHOM MOAEABIO peaAbHbIX
curyaumst). B mcxoaHoM cranaapre SQL1 AAs NpUMepOB, MPUBEAEHHBIX BhLlIe, ITPEAY-
CMOTpeHa TOABKO IepBasi BO3MOXXHOCTb — 3aIlpeT Ha M3MeHeHMe 3HaueHUs! UCIIOAb3ye-
MOro MEepBMYHOTO KAIOYa M Ha YAAA€HME CTPOKM C UCIIOAb3YE€MBIM IEPBUYHBIM KAIO-
4yoM. Oanako B DB2 cyuiecTByIoT npasuna yoaneuus, 6Aaroaapst KOTOpblM CTaHOBSITCS
BO3MOXHBIMM M Apyrue BapuaHThl. Haumnas co cranaapra SQL2 st npasuaa 6pian
npeobpa3oBaHbl B npasuaa Yyoanenus u 06HO6MeHUs, OXBaTbIBaIOLIMe KaK YAAA€HMe po-
AMTEABCKMX CTPOK, TaK 1 OOHOBAEHME NTePBUUHBIX KAIOYEIt.

NpaBuAa yaanenus u o6HoBACHHA*

AASL KaXXAOTrO OTHOLLIEHUs1 “ITPeAOK-TIOTOMOK” B 6a3e AaHHBIX, CO3AaBaeMOr'0 BHelll-
HUM KAIOYOM, ctaHAapT SQL no3BoasieT ykas3aTb CBsI3aHHbIE C HUM IPAaBUAO YAAAEHMSI
" NpaBuAO obHOBAeHMs1. [TpaBuAo yaareHMst orpeaeasieT Te AerictBusi, kotopble CYBA
BBITIOAHSIET, KOTA@ TIOAB30BaTEAD MbITAETCS YAAAUTH CTPOKY U3 POAUTEABCKONM TabAMIIBL.
MOo>XHO 3aAaTh OAHO 13 YeThbIpeX BO3MOXHbIX IIPABUA YAAACHMSI.

e RESTRICT — 3alpelllaeT yAAA€HMe CTPOKM U3 POAUTEABCKOI TabAMIIbI, €CAU
CTPOKa MMeeT MOTOMKOB. VIHCTpyK1Ms DELETE, MBITAIOLLASICS] YAAAUTD TaKyIO
CTPOKY, OTBepraeTcsi, 4 BblaaeTcs1 coobienne o6 ommbke. Takum obpasoM, u3
POAUTEABCKOJ TabAMLIBI MOXHO YAAASITb TOABKO CTPOKM, He MMeIollIye Io-
TOMKOB. AAsl TabAuML], NMpeACTaBA€HHbIX Ha puc. 11.1, 3TO mMpaBUAO MOXHO
chopmyanpoBaTh Tak: “Heab3st yaaauTb oduc, ecan B HeM KTo-To pabortaer”.

e CASCADE — OIpeAeAsieT, 4TO NPU YAAA€HUM POAUTEAbCKON CTPOKM BCe AO-
YepHMe CTPOKM mMaxxKe aBTOMATUYECKM YAAASIOTCS M3 AOUepHelt TabAMIIbL.
Aast Tabanu Ha puc. 11.1 sTo npaBuAO0 MOXHO cpopmyamnposath Tax: “ITpu
yAareHUM oduca ero CAyXailye aBTOMaTU4eCKM YBOABHSIIOTCS” .

e SET NULL — OINpEAEAsIeT, UTO NPM YAAACHUM POAUTEAbCKONM CTPOKM BHeL-
HUM KAIOYaM BO BCex ee AOYEpHMX CTpPOKaxX aBTOMaTMYeCKM NMpUCBaUBaeTCsl
3HaueHMe NULL. Taxum o6pa3oM, yAareHMe CTPOKM U3 POAUTEABCKOI TabAu-
bl BbI3bIBA€T YCTAHOBKY 3HaueHMit NULL B HEKOTOPBIX CTOA6LIax AouyepHen
TabAMLBL. AAsI TaBAUL], NMpeACTaBAeHHbIX Ha puc. 11.1, 3To npaBUMAO MOXHO
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copmyanposaTs Tak: “Ilpu pacdhopmuposannm oduca cAyKallye OCTalTCA
B pesepse, T.e. Ux 0duc HenspBecTeH”.

e SET DEFAULT — OIpeA€AsieT, YTO IpPM YAAAEHUM POAMUTEAbCKON CTPOKM
BHELIIHMM KAIOUaM BO BCeX ee AOYEpHMX CTpOKax MpUCBaMBaeTCs ONpPeAeA€eH-
HOe 3HaueHMe, 110 yMOAUAHMIO YCTAHOBAEHHOE AAsI AaHHOTO cToAabua. Taxum
06pa3oM, yAareHMe CTPOKM U3 POAUTEABCKON TabAMIIbI BbI3bIBAa€T NpUCBanBa-
HMe 3HAYeHuil MO YMOAYAHMIO HEKOTOpBIM CTOAOLAM AOuYepHelt TabAMLIbL.
AAst TabanL, NpuBeAeHHBIX Ha puc. 11.1, 3T0 NMpaBMAO MOXHO cpOpMyAUpO-
BaTh Tax: “I1pu yaareHun oduca ero cayxxallye aBTOMaTM4IeCKM ME€PEBOASTCA
B 0dMC MO0 YMOAYAHMIO, 3aAaHHBII B ONIpeAeAeHnM TabAubl SALESREPS”.

CraHaapt SQL Ha caMOM AeAe HasblBaeT MpaBMAO RESTRICT nNpaBUAOM NO ACTION.
[Toao6HOe Ha3BaHMe HECKOABKO 3alyThiBaeT. OHO O3HAYaeT, UTO “eCAM Bbl MOMBITAETECH
YAQAUTb POAMTEABCKYIO CTPOKY, ¥ KOTOpPO# uMeloTcst AouepHue ctpoky, To CYBA He
IpeATIpPMMET HUKAKMX AeNcTBUii ¢ 31oit crpokoi”. Oanaxko CYBA Ha caMOM Aeae cre-
HepupyeT KOoA olMb6ku. VIMsi RESTRICT, KOTOPOE AASI 3TOTO OTPaHMUYEHMST UCTIOAB3YIOT
DB2 u nexoropsle Apyrue CYBA, MHTYUTHBHO NPEACTaBASIETCSI 60Aee KOPPEKTHO OMNM-
ChIBaOLIMM Ipoucxopsiee. [Tocaeanne Bepcun DB2 nmoaaepxusaioT oba npasura —
Kak RESTRICT, Tak M NO ACTION. Pa3Huia MeXAYy HMMM 3aKAIOYAETCs] B CPOKaXx Bbi-
noaHeHus1. [IpaBuao RESTRICT MPUMEHSIETCSI A0 BCeX TPOUYMX OrpaHMYeHMIt; TIPABUAO
NO ACTION BBINIOAHSIETCS TIOCAE BCEX MPOUYMX CCHIAOYHBIX OrpaHMyeHuit. [Tpaxruyecks
MpU AIO6BIX O6CTOSITEABCTBAX STU ABa ITpaBUAa paboTalOT OAMHAKOBO.

Kaxk Bbl MOXeTe AOraaaThcsl, IOAAEPKKa MTpaBUA YAAAEHMsI pa3AMYHaA B pas3HBIX pea-
amsaumsix SQL. B Taba. 11.1 nokasaHo, Kakue MpaBuAa MOAAEPXKMBAIOTCSI TEKYLLIMMIM
BepcusiMu nonyaspHbix CYBA.

Ta6auua 11.1. Noanepxxka NpaBUA yaaneHUA B Beaylunx CYBA

MpaBuno Oracle DB2 SQL Server MySQL
RESTRICT (NO ACTION) Aa, N0 yMOAYa@HUIO Aa Aa Aa
(npaBuAO HeAb3A yKa-
3aTb IBHO)
CASCADE Aa Aa Aa Aa
SET NULL Aa Aa Aa Aa
SET DEFAULT Her Het Aa Aa

[IpuMeHnTeAbHO K TabaMLle ORDERS u3 y4ebHOl 6a3bl AAHHBIX, BOT KaK BBITASIAST
TPU OIIPEAeAEHMs] OTPaHMYeHNii Ha BHeIlIHMe KAIOUM, UCTIOAb3YIOLIME pa3Hble TpaBiAa
yAaAeHUs.

CREATE TABLE ORDERS
(e

FOREIGN KEY PLACEDBY (CUST)
REFERENCES CUSTOMERS (CUST_NUM)
ON DELETE CASCADE,

FOREIGN KEY TAKENBY (REP)
REFERENCES SALESREPS (EMPL_NUM)
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ON DELETE SET NULL,
FOREIGN KEY ISFOR (MFR, PRODUCT)
REFERENCES PRODUCTS (MFR_ID, PRODUCT_1ID)
ON DELETE RESTRICT) ;

AHaAOrMYHO TOMY, KaK NpaBuAa yAareHus: onpeaeastoT aeitctsust CYBA npu no-
MbITKE YAAAUTb CTPOKY M3 POAUTEABCKOI TabAMLIbI, TaK M NpaBMAa OOHOBAEHMUs OIpe-
AeasioT AeiictBust CYBA, Koraa MoAb3oBaTeAb MbITaeTCsl OOHOBUTb 3HadeHue IepBud-
HOTO KAIo4a B TabAuue-ipeAke. BHOBb MMeeTcsl yeThlpe BO3MOXXHOCTM, aHAAOTMYHbIE
NpaBUAaM yAaA€HUs.

RESTRICT — 3ampelllaeT OOHOBA€HME NEPBUMYHOIO KAIOYa B CTPOKE POAU-
TEABCKOJ TabAMIIBI, €CAM y CTPOKM €CTb IIOTOMKU. VIHCTpyKLmst UPDATE, ITbl-
TaoLIAsICs] U3SMEHUTD 3HaueHMe NMEepPBUYHOrO KAIOYa B TaKOM CTpoke, oTbpa-
CbIBAeTCsl, M BblAaeTcsl coodlieHne 06 ommbke. TakuMm 06pa3oM, B pOAUTEAD-
CKOI1 TabAuIle MOXHO OOGHOBASITb IEpBUYHBIE KAIOYM TOABKO B CTPOKax, He
MIMEeIOLIMX IIOTOMKOB. AAs Tabauil Ha puc. 11.1 3TO MpaBMAO MOXHO cpOpMY-
AMpoBaTh Tak: “HeAb3st u3MeHUTb 0duC, B KOTOPOM PaboTalOT CAyXallme”.

CASCADE — yKas3blBaeT, YTO NpM M3MEHeHUM 3HaueHMs! MepBUYHOTIO KAKYa
B POAMTEABCKOI CTPOKe COOTBETCTBYIOLee 3HaUeHMe BHELTHEro KAYa B AO-
YepHeit TabAMlLle maxxe aBTOMaTMYeCKM M3MEHsIeTCsl BO BCeX CTPOKax-
NIOTOMKax TakuM 06pa3oM, YTOObl COOTBETCTBOBaTb HOBOMY 3HaUeHMIO Iep-
BMYHOTO KAIOYa. AAsd TabAML, NMpeACTaBA€HHbIX Ha puc. 11.1, sTo nmpasuao
MOXHO cdopMyAnpoBaTh Tak: “M3MeHeHue oduca BbI3bIBae€T aBTOMaTuye-
CKOe M3MeHeHMe ero MAeHTUdUKaTopa AAsI BCeX CAYXallux AaHHoro opuca”.

SET NULL — yKas3blBaeT, YTO Ip1 OGHOBAEHMM 3Ha4eHUs! IEpPBUYHOTO KAIOYa
B POAUTEABCKOIT CTPOKE BHEIIIHMM KAIOYaM BO BCEX ee AOYEepPHMUX CTpOKax aB-
TOMaTMYeCKM INpUCBaMBaeTcsl 3HauyeHMe NULL. Takum obpa3oM, mM3MeHeHue
NIepBUYHOTO KAIOYa B POAUTEABCKOII TabAMIIE BBI3bIBAET YCTAHOBKY 3HaYeHMIA
NULL B HEKOTOPBIX CTOADOLIaX AO4YepHeit Tabauibl. Ard Tabami Ha puc. 11.1
5TO NpaBUAO MOXHO cdopMmyamposaTb Tak: “Ilpu m3menenum oduca ero
CAy>XalllMe IIepeBOASITCS] HEU3BECTHO KyAa”.

SET DEFAULT — YyKas3blBaeT, UTO IIpY OOHOBAEHMM 3HAueHMs IepPBUYHOTO
KAIOYa B POAUTEABCKOI 