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Ot aBTOpA

3aHUMAagICh MPUIOXKEHUSAMU PeILMOHHBIX 0a3 TaHHbIX Oosee aecsaTu
JIET, IIOCJIE ABYXJIETHEH May3bl s BAPYr HEOXUIAHHO A1 ceds oOHa-
PyXu1, 4TO U3psiAHO Ioa3abml1 sa3biKk SQL. B mamaru ocranuch
Julib oduue uiaed. Ipunuioch oOparuTbesi K HECKOJbKUM KHUTAM.
W Torma s momyman, 4TO XOpOLIO Obl UMETb MOA PYyKOH HEOOJbIIYIO
KHIKKY, B KOTOPOil ObLIO ObI BC€ caMoe HeOoOXOAMMOE, YTOOBI JIEIKO
U OBICTPO BCE€ BCIOMHUTb. A TeMm, Kro He 3Han SQL Hukorma, aTta
KHMXKA MoIJa Obl IIOMOYb OBICTPO €ro OCBOUThH B TAaKOil CTEMEHHM,
YTOOBI IOJyYaTh MPAKTUYECKHU IIOJIe3HbIE Pe3y/bTaThl. BorutolieHue
9TOIl MIeu Bbl AEpPXKUTe B pykax. Hameloch, uTo maHHAas KHUIa OKa-
JKETCS IOJIe3HOM KakK Ui HOBMYKOB, TaK U AJIS YCIEBILIMX KOE-4TO
3a0blITh.

BnaropapHocTH

A uckpenHe 6marogapen Komieram JImutputo JIstmaesy u Mropro Crto-
CapeHKo 3a MPaKTUYECKUE COBETHl U KOHCYJIbTALIUU TIO TEXHUUYECKUM
BOTTPOCAM.



BBegeHue

SQL (Structured Query Language) — 3T0 CTPYKTYPUPOBAHHbIIA 13bIK
3aMPOCOB K PEISILMOHHBIM 6azaM maHHbIX. Ha 3TOM si3blKe MOXHO
opmyaupoBaTh BbIpaxkeHUsl (3aIPOChl), KOTOPbIE U3BJIEKAIOT Tpe-
OyeMble jaHHble, MOAUGULUPYIOT UX, CO3MAI0T TAOJMLIbI U U3MEHSI-
IOT UX CTPYKTYpPbI, OLPEIe/SIIOT [IpaBa JOCTyIa K AAHHBIM M MHOIOE
Ipyroe.

3anpockl  BBITIOJHAIOTCS CHUCTEMOM yrpabieHus] 0a3oil  JTaHHBIX
(CYB). Ecnmu BB He sBasieTeCh CMEUAIUCTOM IO pa3padoTke U
AIMUHUCTPUPOBAHUID 0a3 JAaHHBIX, TO BIIOJHE MOXeTe ObITb WX
MoJib30BaTe/ieM, KOTOPBIM MpocMaTpuBaeT WJIW/U U3MEHSIET JaHHbIe
B yXe WMellumxcsl Ttaonunax. Bo MHOTUX chaydasix 3TH W Jpyrue
orepalnum ¢ 6a3oit TaHHBIX BBITIOMHSIOTCSI C TIOMOIIIBIO CITeITUATBHBIX
MTPUJIOXKEHU N, TPEIOCTABISIONINX TIOJIb30BaTel0 YAOOHBI WHTEP-
deitc. OObIYHO TIPWIIOKEHUSI TIUIIYTCS HaA CTHENMATBHBIX SI3BIKAX
nporpamMmmupoBanust (C, Pascal, Visual Basic u T. 11.) 1 yaiie Bcero
CO3MIAI0TCS C TIOMOIIBKD WHTETPUPOBAHHBIX cpell pa3paboTKu, Ha-
mpumMep, Delphi, C++ Builder n np. OmHako gocTym K 6a3e JaHHBIX
MOXHO TIOJIYUUTh U 0€3 HUX — ¢ ToMolllblo Tojbko SQL. 3ameuy
TakXke, YTO M CMEeNNaIN3NPOBAHHbBIE TIPUIOXKEHUSI OOBIYHO UCITONb-
3ytoT SQL-dparMeHTH Koja Ipu odpalieHusIX K 6a3e TaHHBIX.

Taxum obpazoM, SQL — 1IMpOKO pacnpocTpaHEHHbLA CTAHIAPTHBIA
SI3bIK PabOThI C PEIILUMOHHBIMM 0a3aMu HAHHBIX. CHUHTAKCUC ITOrO
SI3bIKa JOCTATOYHO IIPOCT, YTOOBI €r0 MOIJIM MCIOJb30BaTh PAIOBBIE
[0J1b30BATEIM, 4 HE TOJIbKO IIPOTPaMMUCTBl. B HacTosilee Bpems
OOBIYHBIN MOJIH30BATE/Ib KOMIIBIOTEPA IOJ/DKEH BIAAETh, IO KpailHei
Mepe, TEKCTOBbIM pefakTopoM (Hampumep, Microsoft Word) u snek-
TPOHHbIMU Tabnuuamu (Hanpumep, Microsoft Excel). Hemnoxo, eciau



4 BeeneHue

OH TaKkKe yMeeT MOoJIb3oBaThesl 0azamm gaHHBIX. Pasmmanbix CYB]I
CYIIECTBYET MHOTO, a YHUBEPCAJIHLHOE CPEICTBO pPabOTHI ¢ OazamMu
maHHeiX ogHo — SQL. 3nanme SQL, xors OB €ro OCHOB, U YMEHUeE
ero MpUMEHSTH I TIONCKA U aHaIn3a JAHHBIX SBIsieTcd (pyHIaMeH-
TaJbHON YacThl0 KOMITBIOTEPHON TPAMOTHOCTH JAXE PSIOBBIX IIOJb-
30BaTeJIC.

Kak YCTPO€EHa 3Ta KHUra

JaHHag KHUIa MOCBAIIEHA SI3bIKY MaHUIYJIHMPOBAHUS PEISLIMOHHbI-
MM 6azaMu JAHHBIX, 4 HE WX MPOEKTUPOBAHUIO U COMPOBOXIEHMIO.
OpHako ycmex u3ydyeHud U npumeHeHuss SQL cyllecTBeHHO 3aBUCUT
OT MMOHWMAaHUS TOTO, KaK YCTpOeHa peisiiMoHHas 0aza AaHHbBIX. Teo-
PETUUYECKUM MCTOYHMKOM PEJSILIMOHHBIX 0a3 JaHHBIX SBJSIETCS TEO-
pusl OTHOIIeHUM (pensimoHHas Teopus). OCHOBaM 3TOM TEOPUH MO-
cpduieHa eraéa 1. HecMoTpsa Ha oOmiMe CUMBOJIMKH, W3T0XEHHbIH
B Hell Marepuajl JOCTaTOYHO TIPOCT M BIIOJHE JOCTYIEH HIHPOKOMY
Kpyry uuraTteneid. OmHaKo Te, KOTO HMHTEPECYIOT HENOCPEeACTBEHHO
SQL u BO3MOXHOCTH ObICTpee TOJNYUYUTh MPaKTUUYeCKUi pe3yibTar,
MOTYT IPOIYCTUTb 3Ty IVIaBy IpM IepBoM uteHuu. MsnoxeHue moce-
JIYIOIIMX TJIaB TIOCTPOEHO B OCHOBHOM Ha pacCMOTPEHWH TIPUMEPOB.

TabauIbl, 13 KOTOPBIX COCTOWT JII00ast pelsImoHHasg 6a3a JaHHBIX,
MPEACTABIIIOT cO00i HEKOTOPhI€ OTHOIIEHHUSI, & OTHOILUEHMS SIBII-
fOTCA He 4eM WHBIM, KaK MHOKECTBaMU 3arncelt (CTpok). Bee 3ampo-
chbl K 043¢ JaHHbIX, HaNpaBleHHbIE HA M3BJIeUEHME M3 Hee HYXHBIX
CBeJICHUI, WHTEPIIPETUPYIOTCS KaK WHCTPYKIMYA TIO BEITTONTHEHUIO
TeX WAM VHBIX ONepalMil, SBISIONIMXCA B KOHEYHOM cueTe oIlepa-
ISAMHI anTebpbl MHOXKeCTB. boree MM MeHee cepbe3Hble 0a3bl TAHHBIX
COCTOSIT U3 HECKOJIbKUX TabJull, MEX/Y KOTOPbIMU MOLYT CYLIECTBO-
BaTh CBA3W. PaccMoTpeHme B PENSIITMOHHON TCOPUH ACKOMITO3WITUH
OJIHOH Ta0JMLBl HA HECKOJbKO IPYIUX ITO3BOJIUAT BAM IOHATbH IPOTU-
BOTIONIOXHEIN TIpollecc — TIPOEKTHpOBaHNEe 6a3bl TAaHHBIX KaK KOM-
MO3ULIMK HECKOABKUX TAO/MUII.

Ihaeer 2—4 copepxar MUHUMAJIbHBIM HA0Op CBEIEHUI, ITO3BOJISIO-
KU B OOJIBIIMHCTBE CllyyaeB U3BJIeKaTb U3 0a3bl JAHHBIX HEOOXO-
JUMYI0 MHGpOPMALIKIO.

B 21ase 2 xpaTko paccMarpuwBacTcd WCTOPUST W COCTABHBIE YacTH
SQL, a takke TUMNBI JaHHBIX. [IpyU TIepBOM TIPOUYTEHUM KeTaTelbHO
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MOJYYUTh XOTSI ObI MMOBEPXHOCTHOE MPEACTABICHUE O TUTIaX JAHHBIX.
Heno B ToMm, UTO HabOpbl TUIMOB AaHHBIX SQL ¥ TUIIOB cTONOIIOB
Tabnul, moanepxkubaembix Toi wiu uHoit CYB]I, kak mpaBuio, He
coBmafatwT. OmHako MexXTy OONBITMHCTBOM U3 HUX €CTh COOTBETCTBUE.
Kpome Toro, MOXXHO UCTIONB30BaTh (DYHKITNIO TIPUBEACHUST K 3aaH-
HOMY THTIY.

B era6e 3 onuchiBalOTCS 3alpochl Ha BbIOOPKY MDAHHBIX, KOTOpPbBIE
Haubosiee 4acTo MCIOJb3YIOTCSI HA MPaKTUKE. DTO TaK HA3bIBAEMBbIE
MPOCThIE 3aMPOChl, HE COAepKAllle BIOXEHHBIX 3alIPOCOB. 31eCh Xe
paccMaTpUBAIOTCS YCIOBUSI, KOTOPHIE MOIYT IPUMEHSTbCS HE TOJIBKO
B 3alpocax Ha BBIOOPKY, HO U IMpU MOAUGMUKALMU JAHHBIX.

I1a6a 4 mocBsIIeHa BBIYMCIEHUSIM B 3alpocax ¢ MOMOIIBIO UTOTO-
BBIX (arperatHbix) (PyHKIIMI M YCIOBHBIX BbIpaKeHU.

B eaase 5 paccmarpuBaroTcs TaK Ha3bIBaeMble CIOXHBIE 3aIpoCHI,
a TaKKe TeOpeTMKO-MHOXECTBEHHbIE oIepaluu Han Habopamu 3amu-
ceit, coeMHEeHUs TabaNIl U peKypcuBHBIe 3ampockl. Hepenko st mo-
JydeHUs HaHHbIX IPUXOMUTCI BHAYAIE BBIIOJHUTH HEKUI BCIIOMOIra-
TENbHBINM 3ampoc, 4YTOOBI 3aTeM ero pe3yabTaT UCMOJIb30BaTh TIPH
dopMyaupoBKe YCIOBUSA BbIOOPKM OaHHBIX B OCHOBHOM 3ampoce.
BermoMoratenbHbII 3ampoc BKIIIOYAETCS B BBIpaK€HHE OCHOBHOTO 3a-
[poca, KOTOPbI HA3BIBAIOT CIOXHBIM (COAEPXKAIIUMM IOA3aIIpPOC).
TeopeTnKo-MHOXECTBEHHBIC ONepalini  TIO3BOJISIIOT U3 HECKOJBKUX
HAOOPOB 3amucell NOoNy4UuTh APYroil Hadop 3amuceil — oObeIUHEHME,
niepeceyeHue WJIW Pa3HOCTb MUCXOMHBIX HabopoB. Omnepalnsi coeuHe-
HUs TabJIULL AaeT B pe3ysibrare Tabiully, 3allUCh B KOTOPOM MOJIyyaroT-
cs1 TIyTeM HEeKOTOPOW KOMOWHAIIMY 3aITucell COeAMHSIEMBIX TaOII.

Monudukanus (M3MeHeHue, 1o0aBlIeHue U yaajleHue) AaHHbIX OIM-
ChIBaeTCs B ataee 6.

Pano win mo3gHO BO3HMKAET 3aadya CO3/MaHWs HOBBIX WM U3MEHe-
HUS CTPYKTYPHI yKe cyliecTBytomux Tabiauil. CpencrBa SQL, mo3Bo-
JISIIOIIKAE 3TO cieNiaTh, PACCMOTPEHBI B e1a6e 7. 31ech Xe ONMuchiBa-
I0TCS TIPEACTABICHUS] — BUPTYATbHBIE TAOJUIILI, TOCTYITHBIE MHOTHUM
TTOJIb30BATESIM.

Ilpy BBIIOJHEHMM MHOIOJTANHBIX oOllepaluid ¢ 0azaMu JAHHBIX,
0CO0EHHO B MHOIOIIOJIb30BATEILCKOM PEXUME, MOCIeI0BATENbHOCTH
SQL-BbIpaxkeHuil 00beIUHSIOTCI B TpaH3akuuu. Eciu kakoe-nubo
SQL-BbIpaxkeHe B TpaH3aKUUKU 110 KaKOKW-TO MPUYMHE HE BbIITOIHU-
JIOCh, OTMeHseTcs AeicTBue BcexX SQL-BhIpaXXeHUI B 9TOM TpaH3aKLUU,
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a 0asa JaHHBIX BO3BpAIIACTCS B MCXOIHOE COCTOSIHHME, B KOTOPOM OHa
Haxoawiach JO Hayaja TpaH3akimu. KWHaye ToBOpsi, BBITIONHSIETCS
TIPUHIIUN "Bce uiau Hudero”. TpaH3akiMy OMMChIBAIOTCS B 21a6e &.

B era6e 9 paccMmoTpeHbl Tak HasbiBaeMbie Kypcopbl. Kypcop mosBo-
JsieT craenartb oOpaboTKy OJHOM WIM HECKOJbKMX 3alUcei Tabauibl
¢ noMollblo SQL-BbIpaxkeHuil 1, TAKUM OOpa3oM, yIpOLIAET COBME-
cTHoe ucnonab3oBaHue SQL ¢ aApyruMu sA3bIKAMU [POrPaAMMHUPO-
BaHUSI, Ha KOTOPBbIX MUIIYTCS MPUJIOXKEHUs 0a3 JaHHbIX. Beioopka
3aMUCe MpPOU3BOAUTCI C IoMollblo SQL-3ampoca, a mpoBepka MX
COMEPKUMOrO — ¢ IOMOILBIO KOAa Ha MPOLEAYPHOM I3bIKE.

I1a6a 10 nocBsilieHa TTOCTOSTHHO XpaHUMbIM MonyasM. Ha sisbike SQL
MOXHO Hamucath TPOLENYphl U (DYHKIMU, KOTOpPhIE OYIyT COAEPKaTh
OOBABIEHNS TIEpEeMEHHBIX U cocTaBHBIe KoMmaHael SQL. Komer 3tmx
Tporienyp W (QYHKIIMA MOTYT COMEPXKaTh YIPABIISIONINE CTPYKTYPHI,
a Takke 06bIYHBIe SQL-BRIpakeHns. MYAKIINN W TIPOIICAYPHI 3aMaf0TCs
B paMKax TaK HA3bIBAEMOTO MOJIYJISI, KOTOPHIl MpeAcTaBiIsieT co00il KOH-
TeliHep UIS WX pasMelneHus. Monysib co3maeTcsl CrelMaJbHON KOMaH-
ot SQL m coxpaHsieTcss B MeTamaHHBIX 0asbl TAHHEIX, T. €. CTAHOBUTCS
ee KOMITOHEHTOM, TTOMOOHO TabnuiaM, WHOeKcaM W T. 1. TakuM obpa-
30M, ONHAXIBI CO3MAB MOMY/IbL C TPpOLeaypaMu W (PYHKIIUSIMU, BB MO-
JKeTe 3ateM B yacTHBIX SQL-3ampocax MCIonbh30BaTh NX BEI3OBEI.

B 2aaee 11 paccMaTpuBaloTCsl HEKOTOphie Bo3MoxHocT SQL mo an-
MHUHUCTPUPOBAHMIO 0a3bl JAHHBIX, & UMEHHO, IO IIPeIoCTaBISHUIO
IpaB AOCTyIa K ee oObeKkTaM. PaszrpaHuuyeHue mpaB JOCTYIIA SBISET-
Cs BAXHBIM CPEACTBOM 3allIMThl 0a3bl AAHHBIX OT HEIpPaBUJIBHOIO
HCIOJB30BAHMS coAepxKalieiica B Hedl MHMOpMALUMU Pa3IUYHBIMU
KaTeropusiMu IoJIb30BaTeel.

B KoHIle HEKOTOpPBIX TJIaB TPUBOAATCSA 3aMauyd JJIsSI CAMOKOHTPOJS
YCBOEHUSI TIpounTaHHoro Marepuaiga. CIIMCOK 3ape3epBUPOBAHHBIX
cinoB SQL mipuBesieH B IPUITOKEHWN.

Kak BbINnONHATDb
npumepbl SQL-BbipaXkeHui

YToOBI BEITIOJIHUTH TIPUMEPHI 1 PEITATH 3a1a49y, IPUBEICHHBIC B KHUTE,
HEeoOXOIMMO YCTAaHOBUTh Ha KoMIMbloTepe Kakywo-HuOyar CVYDB/I,
KOTOPBIX CYIIECTBYeT MHOXecTBO. Hambojree TIpoCTBIM BapuaHTOM
apnsgercs Microsoft Access. OmHako He Bce BO3MOXHOCTH SQL-92
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noanepxkuBawTcest 5toil CYDB/l. A pekoMeHayl yCTaHOBUTH KaKoii-
HuOyns SQL-cepsep, Hampumep, Microsoft SQL Server 2000 unu
PostgreSQL. /lanee Mbl KpaTko paccCMOTPUM co3/laHue 0as3bl JTaHHBIX
u SQL-BbIpakeHuii ¢ momouibto SQL Server 2000 u Access 2003.

Pa6oTta ¢ Microsoft SQL Server 2000

YcraHoBka Microsoft SQL Server 2000

[pouenypa uncramwauuu SQL Server 2000 ¢ ycraHoBouHoro CD-nucka
OBOJIbHO IpocTa. Eciu uMHCTaLIATOp HE 3amycTU/ICS aBTOMAaThye-
CKM, TO CllemyeT 3amycTuthb Hporpammy \x86\setup\setupsql.exe, pac-
MOJOXEeHHYI0 Ha ycraHoBouHoM CD. [lanee macTep NpeaoCTaBUT
BaM BO3MOXHOCTb yKa3aTb MapaMeTpbl ycTaHOBKU. OOMH U3 BO3-
MOXHBIX BAPUAHTOB YCTAHOBKM, IPUIOMHBINA JIg OOJbLIMHCTBA HO-
BMYKOB, pabOTAIONIMX HA JIOKAIbHOM KOMIIbIOTE€PE, BBIMISIIUT Clie-
JIYIOIIMM 00pa3oM:

1. Local Computer (JIoKaTbHBII KOMIBIOTED).

2. Server and Client Tools (MHcTpyMeHThI cepBepa U KiaueHTa). Ilpu
3ToM OyIeT MHCTA/UIMPOBAH CaM CepBep U CPelCTBa aiMUHUCTPU-
poBaHusL.

3. Hactpoiika y4eTHBIX 3amuceit ciyxo:

e Use the same account for each service. Auto start SQL Server
Service (Mcnonb30BaTh ONHY YYETHYIO 3alMCh AJIS BCEX CLYXKO
C MX aBTOMATUYECKMM 3aIlyCKOM IIpPHU 3arpy3Ke onepaldoHHOI
CUCTEMb);

e Use the Local System account (Mcrnonb3oBaThb JOKaJbHYIO
VYETHYIO 3aITNCh);

e Auto Start Service (ABToMaTHYeCKUil 3amycK Cilyx0 mpu 3a-
IPY3KE OEePALUOHHON CUCTEMBI).

4. Typical (YcTaHoBKa BCeX KOMIIOHEHTOB).

Mocne uHCcTaLIALMU cepBepa 6as gaHHbiX B MeHio Windows Ilyck |
IIporpammel | Microsoft SQL Server zanycturte yruiaury Enterprise
Manager, KoTopas NpedoCTaBIdeT I10Jb30BaTeIbCKUl MHTepdeiic
JUIl HACTPOMKM, yNpaBieHUs M [OOCTyma K AaHHBIM Ha cepBepe
(puc. B1). B neBoii yacTu OKHa YTUIUTHI OTOOpaKaercs APeBOBUI-
HBII CIUCOK, B KOTOPOM LIEJYKOM JIEBOH KHOIKOH MBILIU CIeIyeT
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packpbeITh y3enm Microsoft SQL Servers/SQL Server Group. Ecmm
YCTAHOBKA TPOIIJIa YCIIEITHO, TO B 3TOM y3JIe MOJIKeH HAXOIUTBCS
y3eJI, UMSI KOTOPOTO COCTOUT W3 MMEHW Balllell yueTHOW 3ammcH, 3a
kotopbiM cieayet "(Windows NT)". Ha puc. B1 sto DVV (Windows
NT). B npaBoit yacTu okHa OTOOpaxkarTcs 3JEMEHTHl TOTO y371a, KO-
TOPEIi BBIICIICH B JIEBOM YacTW OKHA (B JlepeBe).

% SQL Server Enterprise Manager g@
KoHcone  AeficTeme  Buwa  Tools  Owkbo  Cnpaeka
& || B2 o NEBrE mGg
% Console Root\Microsoft SQL Servers\SQL Server Group\DVV (Windows NT)\Databases E]@ =
(_1 Console Root Databases 7 Items

= Microsoft SQL Servers

= ﬁ S5L Server Group
=y o (windows NT)

-3 Databases

master model msdb

¥

Harthwind Morthwind pubs tempdb

F-- - -

F

Mon Baza AaHHER
+ D Data Transformation Services -
+-[C Management Mo Baza

+1-{_] Replication AEHHELX
+-{_] Security

+ D Support Services
+ D Meta Daka Services

Puc. B1. OkHO ytunutel Enterprise Manager

Co3paHue 6a3bl gaHHbIx B Enterprise Manager

YroObl BhINOJHUTHL Y4eOHbIe mpumepnl SQL, HeobXxoaumo co3aaTh
yueOHyl0 0a3y JaHHBIX, Ha KOTOPOM Bbl OyneTe 3KCIEPUMEHTUPO-
Bathb. 151 2TOro B APEBOBUAHOM CIMCKE OKHA yTuauThl Enterprise
Manager packpoiTe y3e1, COOTBETCTBYIOLIMI Ballleil Y4EeTHOM 3alUCKu
(Ha puc. B1 DVV (Windows NT)). Cpenu coaepxkalldxcsi B HEM O/~
yanoB umeercsi Databases (basbl maHHbix). llleakHuTe Ha HeM mpa-
BOI KHOIIKOM MbIIIM W B PACKPBIBLUIEMCS KOHTEKCTHOM MEHIO BblOe-
pure New Database (Hopast 6a3a gaHHbIX). B pesynbraTe oTKpoeTcs
auanoropoe okHo Database Properties (CpoiicTBa 06a3bl JaHHBIX).
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B none Name (Mwms1) BBennTe uMs 6a3bl JaHHBIX (Harpumep, "Mos 6a3a
naHHbIX") U meakaute Ha kHonke OK. B pesynbrate B y3i1e Databases
TTOSIBUTCS Y3l ¢ UMEHEM, COBIAAAIOIINM ¢ MMEHeM 0ashl TAaHHBIX.

Hrak, cozgaHa mycrtagd 6a3a JaHHBIX, KOTOpas MOKA He COAEPXKUT HU
ONHOM TaGJMLbl C IOJb30BaTeIbCKUMM JaHHbIMU. Temeph cozpaiiTe
KaKylo-HUOydb Tabauily, HAOpUMep, KmmeuTer C CUMBOJbHBIMU
CTOAOLUAMU MWms, Ampec, Temebon. /I ITOro I1IEJKHUTE IIPABOK
KHOIIKOI MBIIIM Ha MMEHHM Balleid 0a3bl AaHHBIX B APEBOBUAHOM
CIMCKE U B KOHTEKCTHOM MeH10 Bbibepure Cosmars | Table. B pe-
gynbrare orkpoercss okHo New Table (Hopast Tabnuua), nokasaHHoe
Ha puc. B2. B atoM okHe cineayer BBecTu MMeHa ctoi6uoB (Column
Name), tun gaHHbix (Data Type) u nauny maHubix (Length). B pac-
CMaTpUBaeMOM IIPpUMEpPE BCE CTOJOLbI SBISIOTCH CUMBOJIbHBIMU
(CTPOKOBBIMH, TEKCTOBBIMHU), T. €. UMEIOT TUII char.

% Mew Table in "Moa 6a3a paHHbix' on ‘DVV* E]@
Column Narie | Data Tyvpe |Length | Al Bulls -~
L] char 20 s
| aapec char &0 W
I Tenedion char 12 A
- w

Columns

Description
Defaulk Yalue

Puc. B2. OkHo New Table onsa onpeneneHus ctonbuos Tabnuupl

TTocne 3aBepiiieHus1 ompeneaeHus] cToNOIOB (CTPYKTYphl) co3naBae-
MOM TabOJIUIIBl 3aKpOiTe OKHO, TMOCe Yero MOSIBUTCS 3alpoc O CO-
XpaHeHNN BBEJACHHBIX JaHHBIX. [loaTBepanTe HEOOXOAMMOCTh COXpa-
HEHUS U B OTKPBIBIIEMCS TNAJIOTOBOM OKHE BBEAUTE MUMSI CO3AHHOM
TaOMUIBI (HATIpUMep, KiuenTrr), & 3aTeM HIeNKHUTE Ha KHomke OK.

Ecnu B mpeBOBUIHOM CIIMCKE PACKPBITh y3€J1 ¢ UMEHEM Balieil 6a3bl
JAHHbIX U LeJKHYTh Ha y3ie Tables (Tabiuubl), To B MpaBoii yactu
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okHa Enterprise Manager orobpassiTcst Bce TabWIIbI, BXOISIINUE B OTY
0asy jgaHHBIX. Cpelu MHOXECTBA CIY:KeOHbIX TaOMWIl Bbl Haiijere u
CBOIO TOJIBKO YTO CO3/IAaHHYIO TaOJUILY.

Bbl MoxeTe M3MEHMTb CTPYKTYPY CO3MAHHON TaONMIbl WIU/U U3Me-
HUTb coaepxKalluecs B Hell JaHHBIE.

Hns u3MeHeHUsl CTPYKTYpbl TaOIUIIbI ILEJKHUTE TPaBOil KHOIKOM
MBIIIN HA €€ UMEHU U B KOHTeKCTHOM MeHIo Beioepute Design Table
(Pazpaborka Tabauiisl). B pesynbrare oTKpoeTcsl OKHO, aHAJIOTUYHOE
nmokazaHHoMmy Ha puc. B2. Tenepb MoxXHO J100aBUTh HOBbIE WJIN yaa-
JINTH UMEIOTITNECST CTONOIBI, N3MEHUTh WX MMEHA W/WIN IpyTHue Ta-
paMeTpHI.

Mg BBOAA, pelakTUPOBAHUS U YOAIEHHUS MHAHHBIX B TAOIUIIE ILEIK-
HUTE MPaBOH KHOIKOM MbIILK HA €6 UMEHU U B KOHTEKCTHOM MEHIO
Boioepute Open Table | Return all rows (OtkpbiTh Tabauily | Bepuyrb
Bce 3amucu). B pesynbrare oTKpoercss OKHO, IToKazaHHoe Ha puc. B3.
B 3TOM OKHE MOXHO BBOAUTH M M3MEHATH 3HAYEHMS CTOJOLIOB, M0-
0aBIsATh U ydaldaTh cTpoku (3amucu). IlockoibKy HoBas Tabnuua
IycTa, TO HayaTh CIEAyeT ¢ JOoOABIEeHUS 3aluCeil.

uﬁ] Data in Table ‘Knue utor’ in ‘Moa Gaza paHHbd on ‘DVV* E]@

A |aapec | Tenedon
| |MBaHos Mean  C-MeTepbypr,yn. ANenbciHosaA 123-4567
__|MNeTpoeMetp  Mockea,KpacHaA noowaak 100-0000
| F |M3ponecknA  AxTapok 1z1-1212]
*

Puc. B3. OkHOo ana moaudukaumm gaHHbIX Tabnuubl

AHQJIOTMYHBIM 00pa3oM MOXKHO cO37aTh W Jpyrue TaOauibl Oa3bl
JTAHHDIX.

Co3paHue n BbinonHeHne SQL-BbipaxeHuin
B SQL Query Analyser
,[l)]ﬂ CO31aHud, peaaKTUpOBaAHWA MW BbIIOJHCHUA Bblpa)KeHI/IfI Ha

a3bike SQL pekomenayeTcst ucnonb3oBaTh yTuiauty SQL Query Ana-
lyser. DTy yTuauTy MOXHO Bbi3BaTh U3 MeHIO0 Tools (MHCTpyMeEHTHI),



BeeneHue 11

pacriojloXXeHHOTO B BepxHel uvacTu oKHa Enterprise Manager.
B pesynbrare oTKpoeTrcsi oKHO, TToKazaHHoe Ha puc. B4. 3nech Mox-
HO BBECTH, KaK B OOBIYHOM TEKCTOBOM pemakTope, SQL-BeIipaxkeHue.

@SQL Query Analyzer g@
Fle Edit Query Tools ‘Window Help
8- EE Egh o EH- v b [ Mo Gazanann v | | &8 % Gy
'ﬂ Query - DVV.Moa 6aza paHHbix.DVV\dvv - Untitled1* E]@
SELECT * FROM KmmenTs] ~
v.
< >

Ready D (5.0) DvWidwy (52) Mo Gasa AaHHBx | 0:00:00 Orows |Lm 1, Col 22

Connections: 1 MM

Puc. B4. OkHo ytunutel SQL Query Analyser

TTpexae yem BBITTOJHUTH BBeAeHHOe SQL-BhIpakeHue, peKoMeHIy-
€TCs1 ero MPOBepHUTH, 1IeJKHYB Ha KHomnke Parse Query (AHanu3upo-
BaTh 3ampoc) C u3o0paXeHWeM TaJOouKW WM HaxaB KIaBUIIU
<Ctrl>+<F5>. [1ns1 BLITIONHEHUS! BBIPAKEHUS JOCTATOYHO IENKHYTh
Ha KHOMKE ¢ M300paXeHueM CTPeSKW BIPaBO WIM HaXaTb KIABUITY
<F5>.

IIpu xenanuu cosznaHHoe SQL-BbIpaxkeHre MOXHO COXPAHUTh B TEK-
croBoM ¢aiiie ¢ paciuupeHuem sql. CoxpaHeHHble B ¢aiiiax SQL-
BBIPAKEHUSI MOXHO CHOBa OTKpbITh B okHe SQL Query Analyser.
CooTBeTcTBYIOLIEe KOMaHIbl BbiOUpaloTca u3 MeHio File.

Pab6oTta ¢ Microsoft Access 2003

CospaHune 6a3bl faHHbIX

TTpu 3amycke mporpaMMbl Access OTKPBIBAETCS TJIABHOE OKHO, B Tpa-
BOI yacTh KOoToporo HaxomuTcs maHenb Ilpucrymas K padore. Ha stoif
maHenu B pasaene OTkpbITh BbiOepuTe KomaHay Co3aaTh aii.
B pesynabrate otoOpasutcsi maHenb Co3nanue daiina. B pasnerne
Co3nanme Ha 5Tolf TTaHeTHn BhIOepUTe KoMaHay Hoeasi 6a3a JaHHBIX.
B otkpoIBImIEMcs auanoroBoM okHe Maill HOBO# 0a3bl JaAHHBIX BBC-
aute uMms daitna cozmaBaeMoit 6a3bl JaHHBIX (Hampumep, "Mos 6aza
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JAHHBIX") U COXpaHUTE ero B Kakoi-HuOyab nanke. Ums aitna 6a-
3Bl JAaHHBIX B Access uMeeT paciinperHue mdb.

Wrak, nycrag 6aza maHHbIX co3aaHa. B rmaBHoM okHe Access OoTKpo-
eTcsd okHo Mosi 6a3a nanmbix: 0a3a mamnbix. B 3ToM okHe BbiOe-
pute Cosmanme Ta0Jmumbl B pekHMe KOHCTPYKTOpa. OTKPOETCS OKHO
Tadauoal: Tadbamna, nmokasaHHoe Ha puc. B5. B sToM okHe ompene-
JIeTcs CTPYKTypa (CBOICTBA CTOJIOLIOB) TAOJMLBI — MMEHA, TUIIBI,
pasMephl U IPyrue napamerpbl cTOJIOLOB.

=%

BeeamTe BoNpoc -

||:|' ||:|'iz

=Ty |

\_.i’] Microsoft Access

! mafin  Mpaeka B4 BoTaeka  Cepeuc  OkHo  Cnpaeka

| | K & 4] | |
" B39 -~

=R Wiy [
1 Ta6amual : Tabamua
1AM nona |

=J=kd|*
]

THN AaHHBLX \ ONHCEHWE:
TekCTOELIA
TekCToBLIA

TekCTOBLIA

[APE
Aapec
TenedoH

CEOMCTES Nona
Obupe Mo ACTAHOBKS
Pazmep nona 20
PopMaT nona |
Marka sBoAa
Moanmce

SHEHYEHHE N0 YMONHaHRHD
YCNOBME HA SHEHEHNE
Coobwerme of ownbie

DOPMAT BLIB0AA SHIYEHHA ASHHOMD NOAA,
BeIfiepHTE CTAHAAPTHEIA HOPMAT HAH
CO3ASHTE HOBEM, [iNA CPAEKM Mo

OfAzaTenEHOE None Het thOpMATAM HaXMHTE Knagmy F1.
MycTeIE CTPOKH Aa

IHAEKCMPOEAHHOE None Het

CaTHE KOHMKDA Aa

Pexn IME HeT koHTpOnA
P npeanoerii IME Het
CMApT-TErH

UM

KoHCTpykTop, Fé = nepeknkdenHe okoH, Fl1 = cnpagka.

Puc. B5. OkHo Ta6auual: Tabnuua s onpeneneHns ctonbuoB Tabnmupl

[lo 3zaBepileHuM ompeneneHus] CTONOLOB (CTPYKTYpbl) CO3IaBaeMOM
TaOJULIbI 3aKPOMTE 3TO OKHO, IMOC/IE YEro IMOSIBUTCS 3alIpoc O CoXpa-
HEHUU BBEACHHBbIX JaHHbIX. IloaTBepauTe coxpaHeHHe U B OTKPHIB-
IIEMCS1 TMaJOrOBOM OKHE BBEIUTE MMs CO3AaHHOH Tabiauubl (Ha-
NpUMep, KimenTer) M IHEJKHUTE HA KHomke OK.
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B okHe Mosi 0a3a JaHHBIX: 0a3a JAHHBIX TTOSIBUTCSI ITUKTOrpamMMa
C WMEHEM CO3JaHHOI TaGmuibel. Bel MoXeTe W3MEHUTH CTPYKTYPY
CO3TAHHOM TaOIUIIE VJTH/W M3MEHWUTD colepsKalnecs B Hell JaHHEIe.

s u3MeHeHMSI CTPYKTYphbl TAaOJMLbL ILIEJIKHUTE IIPABOU KHOIKOM
MbILIM HA €€ MMEHU U B KOHTEKCTHOM MEHI0 BbiOepute Komerpyk-
TOp. B pesyabraTe OTKpOETCs OKHO, aHAJIOIMYHOE IOKA3aHHOMY Ha
puc. B5. Tenepb MOXHO 100aBISITH HOBBIE WM YAAISITh UMEIOILUECS
CTOJIOLIbI, U3MEHSTh UX UMEHA /WU APYTUe MMapaMeTphl.

JBoliHOI TEIYOK HA MUKTOTpAMME ¢ UMEHeM TaOJIUIbl OTKPOeT ee
B peXXMMeE PeNaKTUPOBAHNUS MaHHBIX (puc. B6). B 3ToM OKHE MOXHO
BBOJWUTh W W3MEHATH 3HAYEHMS] CTOJNOIOB, MO0OABAATH W YAAISATH
ctpoku (3amucu). ITockonbKy HoBasi Tabauila TycTa, TO CleayeT Ha-
YyaTh ¢ AOOABIEHUS 3aMUCEeH.

Microsoft Access u@ﬁ

E hafin  [pagka EBua BcTaeka dopmat  3anMck  CepeMc  OKHO  CMpaBka
: A ~ | Arial - 10 - K & 49| A -

AN BN NE N AR - Y AN R AR A = AL

@ Mosa Gaza paHHbIX : Ba3a gaHHbIX (popmaTt Access 2000)

E%OIKpbWb & Konctpykrop S Cosaate | X | 2o -

OO BeKThI Co3AaHHE TAEMHUEI B PEMHME KOHCTRYKTORS
1 Tabnwuk | 2h|  Cozaarme TabnMue C nomower macTepa
2l Cozpanme TafnMUE MyTeM BEOAS AGHHbI
ﬁ Janpackl = A el T 424
_ E  Knventw
Papmel
_1 Knuentsl : TabnHua = = ﬁ

Mma |  Anpec | Tenedon
Meanoe Mean
MNetpoe I'IeTp|

SanHck:! [E][I]I—2E]@ *| vz 2
I

Pexeim Tabnmuel LI

Puc. B6. OkHOo ana moaudukaumm gaHHbIX Tabnuubl
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AHQJIOTMYHBIM 00pa3oM MOXKHO cO34aThb W Jpyrue TaOauibl Oa3bl
JTAHHDIX.

Co3paHue n BbinonHeHne SQL-BbipaxeHuin

B okne Mos 0a3a aaHHbIX: 0a3a JaHHbIX (cM. puc. B6) B cmucke
00BEKTOB BEIOEpUTEe 3ampockl, a B 00JTacTH 3a1av, PACTIOIOKEHHON B
TIpaBOil YacTW 3TOTO OKHA, BBITIOJTHUTE ABOMHON IMIETIOK HA OMIINH
Co3nanne 3ampoca B pexnMe KOHCTPYKTOpa. B pesynbrare oTKpotoTcs
nBa okHa: 3ampocl: 3ampoc Ha BEIOOPKY U [loOasienne Tadmmmpl. OK-
Ho JlobaBienne Ta0IMIBI 3aKpOTTE, TTOCIE YeTO Ha SKpaHe OCTAaHYTCS
OKHa, TIoKa3aHHbIe Ha puc. B7.

|| Microsoft Access E]@
! tafin Mpaeka Bua BcTaska  Sanpoc  Cepedc  OkHo  Chpaeka
: | | K& oA
H o SES e
HE RSN Wiy | | Me= R A > =
:‘_I ~
- a - ooe
| OTHPEITE %&OHCTDYKTOD f Cozaate | / | =Eo2E
ObberTE E‘_J C03A8HHE 3aNP0Ca B PEXHME KOHCTRYKTORS
] TafnHuel IZ_;J C03A8HHE 3aMP0Ca © NOMOLLEH) MACTERS
_:",—] Sanpock! |
= ‘=l 3anpoc1 : 3anpoc Ha BbiGopiy E]@
a ~
b
2
W
W
RS ?
Manz: (] % ™
- WA T
COPTHROEKS:
BLIE0A Ha 3KpaH: ] [
¥cnoene oTbopa:
HIH: v
£ >
v
[aToeo T

Puc. B7. OkHo ana BBoga SQL-BbipaxeHuii B pexnMe KOHCTpyKTopa
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B MeHto Bua m1aBHoro okHa Access BoiOepuTe KomaHay Pexum SQL
WU TIENTKHUTE MPaBoil KHOIMKON MBI Ha BepXHel o6acTM OKHa
3anpocl: 3ampoc Ha BBIOOPKY U B PacKpEIBIIEMCS KOHTEKCTHOM Me-
Hio BbiOepute Pexum SQL. B pesynbrare oKHO 3arpocoB MpUMeET
BHI, KaK TIOKa3aHo Ha puc. B8. BTo TeKCTOBEHIN pemakTop, B KOTO-
POM MOXXHO BBOIWTH W PEeNaKTHPOBATh BBIpaKeHMWS Ha si3bike SQL.
INpn cozmannu HOBOTO 3ampoca B 0OJIACTH BBOIA TTOSABISAETCS CTPOKA
"SELECT;", T. €. KJIIOYEBOE CJIOBO 3aMpoca, Ha BHIOOPKY NaHHBIX. Ec-
1 BaM HeoOXOIWMO BEIOpaTh NaHHBIE, TO HEOOXOAMMO IOTHCATh
HenmocTawlue >aeMeHThl SQL-BoipakeHus. [ns co3maHust Apyrux
3ampocoB (HampuMep, MoAu(UKAIINN NAHHBIX, CO3MAaHWS TaOJINII
W JIp.) cleayeT YIAJIUTh KIYeBOe CJIOBO SELECT M HamucaTbh BMECTO
Hero TpebyeMblii omeparop.

Microsoft Access u@ﬁ
E tavin  Opaska Bwa  BoTaeka  3ampoc  Cepedc  OkHo  Chpaska
| -] - K & g o A

17NN RN A NEER - NG RN A= R N>

E Mosa Gaza paHHbiX : Ga3a naHHbIX (opmat Access 2000)

Eﬁolkpbwb & oncTpyrrop 1 Cosaate | X | 2o

OBEEETEl CO3A3HHE 3aNPOCa B PEXHME KOHCTRYKTOpA
1 Tafnmue Z0343HME 3aNpOCa C NOMOLWEH MacTepa
@ 3anpaockl |

=l 3anpoct : 3anpoc Ha BbiGopKy =[O H

B |EeEcT
|
2
Wi

FoToso

Puc. B8. OkHo ana BBoga SQL-BbipaxeHuii B pexumme SQL
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CospmanHbIe 3alpOCHl COXPAHSIIOTCA B 0a3ze JAaHHBIX TI0J, MMEHAMMU,
3aaBaeMbIMU TI0JIb30BarejieM. [Ipn 3aKpbITUM peJaKTopa 3alpocoB
TTOSIBJISIETCS TIPEUIOKEHNE COXPAaHUTh CO3MaHHBIN 3ampoc. B ciayuae
TTOJIOKUTEJIHHOTO OTBETA OTKPHBIBAECTCS MMAJIOTOBOE OKHO, B KOTOPOM
MOXHO BBECTM MMs 3ampoca. Ecim BeIpaXeHHe 3amnpoca OBUIO 3ama-
HO KOPPEKTHO, TO €T0 WUMS TIOSIBUTCSI B CITHCKE 3alpPOCOB B OKHE
Mos 0a3a maHHBIX: 0232 JAHHBIX. B TIpOTWBHOM cCiTydae TOSIBUTCS
coo01reHue 00 ommnokKe.

YroObl OTpemnakTUPOBaTh CO3JAHHBIA paHee 3alpoc, MOCTATOYHO
LIEJAKHYTb [PaBOi KHOMKOM MbIIIM HAa €r0 UMEHUM U B KOHTEKCTHOM
MeHIO BbiOpars Koncrpykrop.

YTOOBI BHITIONHUTH 3aIPOC, JOCTATOYHO CAeaTh ABOWHON INETIOK
Ha €To WMEHW B CIMCKE 3aIpoCcoOB MM B KOHTEKCTHOM MEHIO, pac-
KPBIBAEMOM TIIETIKOM TIpaBO¥ KHOITKOM MBI Ha WMEHM 3aIpoca,
BBEIOpaTh KOMaHIy OTKpBITS.



[&D?/

naBa 1

OcHoOBbI
penaunoHHbIX 6a3 AaHHbIX

[IporpammHblie cpencTBa paboThl ¢ PeISILMOHHBIMU 0a3aMu JAHHBIX,
B OTJIMYME OT MHOIMX APYruX, 0a3uMpyloTCsS Ha JOBOJBHO CTPOrOi
TEOpUU OTHOILIEHUI, KOTOpPasi, B CBOIO O4Yepedb, OCHOBAHA HA TEOPUU
MHOKeCTB. UTOObI MOHATh CYTh 3aIa4d CO3JAHUS PeIIIMOHHON Oa-
3bl JAHHBIX, & TAKKE ONepaluid HaJ JAHHBIMU, JOCTATOYHO PACCMOT-
pPeTh Ha TEOPETUUECKOM (AOCTPAKTHOM) YPOBHE BCEIO JIMILb HECKOIBKO
OCHOBHBIX IOJIOXKEHUH TEOpUM OTHOIIEHUH. DTO ObIcTpee U, B KO-
HEYHOM cuyeTe, JIyyllle, KaK MHe IpeacTaBIdgercs, 4YeM H3ydyaTh
00JIbII0e KONUYECTBO KOHKPETHBIX IPUMEPOB U CUTYALMI.

TabmuIEl, 13 KOTOPBIX COCTOUT JHO0asT pelsiiuoHHasg 6a3za JaHHBIX,
MPEACTABIAIOT cOOO HEKOTOPEIE OTHOIICHUSA, a OTHOIICHUST ABIISI-
OTCS He YyeM WHBIM, KaK MHOXecTBaMU. Bce sampochl K 6asze maH-
HBIX, HAMpaBJIcHHBIC HAa W3BJICUCHUE W3 Hee HYXKHBIX 3aMuceif, WH-
TEPIPETUPYIOTCS] KaK WHCTPYKIIUK TIO BBITOTHEHUIO TeX WU WHBIX
oTlepallnii, SBIAIOMNXCS, B KOHEUYHOM cUeTe, ONeparusIMu aareOphl
MHOXECTB U WCUNCIIEHUS TIPEIUKATOB.

B 1Ol InaBe Mbl pacCMOTPUM OCHOBHBIE BONPOCHI, OTHOCSIIUECS
K peIsLMOHHbIM 0a3aM JaHHbIX, ¢ 00jee OO0IIel TOYKU 3peHUs. 3aTO
BCE IMOCIEOYIOIIME [JaBbl OyIyT MOCBIIIEHB KOHKPETHBIM MpUeMaM
KUCII0JAb30BaHug fA3bika SQL.

1.1. MHOXecTBa

MHOXEeCTBO SIBISAETCS HACTOJBKO OOLIUM IHOHATHUEM, YTO HE MMECT
OIIpE€ACICHUA, KOTOPOC MO2KHO ObUIO OBl BbIPpA3UTL B €LIC Oonee
001X U IIPOCTBIX ITOHATHAX. HOBTOMY B MATEMATHUYECKOU TE€O-
PUHU MHOXKECTB OIIPCACICHUEC (B MaTeMaTu4eCKOM CMbICJIC) IHOHATUA
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MHOXecTBa OTCYTCTBYeT. BMecTe ¢ TeM, B €ero OCHOBE JIEKUT HEeKWit
o0pa3, koTophiit T'eopr Kantop (oauH u3 co3narefieit TEOPUU MHO-
>KECTB) OMucajl Kak coOpaHWe OMpeNeSIeHHbIX U Pa3InYHbIX MEXIY
€000l 0OBEKTOB MHTYUIIMHM WJIN WHTE/UIEKTA, MbICIUMOE KaK eInHOe
1ejioe. DT 00BEKTH HA3BIBAKOTCST SJeMEHTAMU MHOXECTBA.

‘ Mpumevyanme }

B maTemaTuke MHOroe He Tak, Kak B Apyrix Haykax. Ecnu mbl obpatum
BH/MaHME Ha TEOPMIO, CKaxKeM, "Onsam-0nsiM4nkoB”, TO C TOUKM 3pPEHMS
MaTeMaTU4eCcKON KyrbTypbl COBCEM HE BaXHO, YTO Takoe "6rsm-
onsmuukn". MHaye roBopsi, CTporoe B MatemMaTtndeckoM CMbicne on-
peneneHne "onamM-6nsmumMkoB" He BXoguT B Teopuio. "bBnsm-
OnaMuukn" — NUWb HauMeHoBaHWe npegMeTa Teopun, a ee copep-
JXaHNne — BbISIBIEHNE CBOWCTB W OTHOLUEHUA "OGnsmM-6nsiMumkoB”.
Tonbko M3y4mB 9Ty TEOpWIO, Mbl Mory4MM Goree unn mMeHee MosiHoe
npeacTaBfieHne o0 TOM, YTO Takoe "6nam-onamuukn”. 3TOo npeacrta.-
JIeHUe BO3HMKAEeT N3 MOHMMaHWUS TOro, Kakmm oB6pa3om OOBEKT n3yye-
HAS M €ro KOMMOHEHTbI CBSA3aHbl Mexay cobol N oGbekTamu OKpy-
XKawwero Mupa. Tak, Hanpumep, K. lNonnep (nccrnepoeatens
JIOTMYECKNX acneKTOB A3blka) yAa4yHO 3aMeTWs, YTO CMbICI CFloB Of-
penensieTca vyepes Nx UCMosfb3oBaHNe B peudn (Tekctax). Tem He Me-
Hee, nobas KHMra no Teopun, B TOM Y1Cne U MaTemMaTnyeckom, oObly-
HO Ha4YMHAETCsl C MPOCTPaHHbIX OMUCaHUA NpeaMeTa U CTPeMuTCs
patb 6onee yetkoe ero "onpepenexue”. OgHako 3TO MO CyLECTBY
VWb CTUMYNSAUMSA UHTYAUMKW YnTaTens, HanpaBfieHHas Ha To, YToObl
OH HacTpouscs Ha NpeaMeT U3y4YeHUs U Npeoaosnien BO3MOXHbIE NCU-
xonorndeckne Oapbepbl, BO3HUKAKOLWME MpU BCTpedye C HoBbIM. [1o
fonbLIoMy cHETY CTUMYNALUMSA UHTYULMW HE UMEET HEMOCPEACTBEHHO-
ro OTHOLUEHWUS K camol Teopuu. pyrumu crioBamu, MHTEpnpeTauus
TEOPUN He SIBMSIETCA YacTblo 3TOM Teopuu. OTO 3agaqa ee npumMeHe-
HUS K XKN3HW.

CyliecTBeHHBIM TSI KAHTOPOBCKOTO TOHWMAHUS MHOXECTBA SIBITSI-
eTCs TO, YTO cobpaHue 00BEKTOB caMo IO cebe paccMaTpuBAETCs Kak
omnH o0BekT. Ha mpupomy oObeKTOB, KOTOpPHIE MOTYT BXOIWTH B
MHOKECTBO, HE HAKIaIbIBAeTCS HMKAKHMX OrpaHMYEHUIl. DTO MOIYT
OBITH YKMCITa, HAOOPH CHMBOJIOB, JTIIOMW, ATOMBI | T. TI.

MHoxecTBa MOIYT OBITb KOHEUYHBIMM M OeCKOHeYHbIMU. KoueuHbie
MHOXECTBA COAEPXKAT BJEMEHThl, KOTOPble MOXHO COCUUTATh WU
MePEUYUCIUTh. DTO 03HAYAET, BO-IIEPBbIX, YTO UMEETCS MPUHUUNUANDHAS
BO3MOXHOCTb COIIOCTABUTb KaXIOMY 2JIEMEHTY MHOXECTBA HEKOTO-
poe HatypaibHoe uuciao (1, 2, 3, ... ), U, BO-BTOPBIX, STOT Iepecuer
KOIIa-HuOyab 3aKkoHuuTcA. Tak, Hampumep, 6ECKOHEYHOe MHOXECTBO
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BCEX IIEJBIX YKMCEI MOXHO HayaThb TEpPEeUMCIsiTb, HO 3TOT TIPOIECC
HIAKOTIA He 3aKOHUYWTCS: IS JIFOOOTO TIeJIOTO YMcia MOKHO CO3/1aTh
ciemytolee, TpubaBuB K HeMy 1. A MHOXECTBO BCeX HeiCTBUTEBLHBIX
Yucesa, TakKe SBISoleecs OeCKOHEYHBIM, JaXe HauyaTh Iepeync-
JISTh HEBO3MOXHO. MHTepecHO, YTO 3TOT (pakT OBUI yCTaHOBJIEH
KanTopom Tonbko juib B KoHIe XIX Beka M mpou3Besl HA MareMa-
TUKOB OIICJTOMITSIONIEE BIIeUaTICHIE.

CyllecTBYIOT U KOHEYHbIe MHOXECTBA, MEPEUMCIUTh DAEMEHThl KO-
TOPBIX MpaKmuyecky HEBO3MOXHO. Sl xouy oOpaTuth Ballle BHUMaHHE
Ha cioBo "mpaktudecku'. IlpeacTaBuTeneM TakKMX MHOXKECTB MOXET
CIIyXKHUTh, HAIPUMEP, MHOXECTBO BceX morubiimx B KymukoBckoil OUT-
Be, A TAKXKE MHOXECTBO BCEBO3MOXHBIX IOCAEI0BATEIbHOCTEN HyIei
U eauHuL airHoit 100. MBI yBepeHbl, YTO 9TM MHOXECTBA KOHEUHHI.
KosnuyecTBo norudIiux He MOXET ObITb OECKOHEUHbIM, HO Mbl JU0OO
HE 3HAeM, KaK UX IepeyuciIuTh, TU0O pelleHre dToil 3amayu TpedyeT
HEMMOBEpHO OOJIbIIMX 3arpar pecypcoB. KonuyecTBo mociaenoBa-
TeJbHOCTEN U3 Hyaell u equnuu anuHoit 100 pasno 2190, Bro yucno
0oJibllle KOTMYECTBA aTOMOB B BUIMMOI YacTH BCEJEHHOM, U, CJeao-
BaTeJIbHO, HE XBATUT KM3HM MHOIMX ITOKOJIEHUI JIoaei, yToObl Ie-
pPeYMCIUTh (MM CreHepUpPOBaTh) TAKUE IIOCJIEAOBATENbHOCTU AAXKE
C IOMOIIIbIO €aMOro OBICTPOAEHCTBYIONIEr0 KoMIibloTepa. OaHako
B MaTeMaTHKe MpaKTUYecKasd U TeOpEeTUYECKasd HEeBO3MOXKHOCTH ye-
ro-aub6o — 210 paznuyHbie Beniu. IlpakTuyeckue TPyAHOCTH MIHO-
PUPYIOTCSI MaTeMaTUKaMM, 4 BbISBI€HME IPUHIUIIMAILHON HeZoc-
THKUMOCTU ((pyHIAMEHTAIBHBIX MPEAeaoB) 4ero-aiubo sBaseTcs M
HUX Ype3BbIYAHO ILIEHHBIM PE3YJIbTATOM. MareMaruueckas Teopus
MHOKECTB paccMaTpuUBaeTcs ceiiuac Kak pyHIAMEHT BCeil MaTeMaTu-
KU, a TaAKXe KaK IIPOCTPAHCTBO M CPEICTBO M3yYeHUs OECKOHEYHOTO.
DTO OYeHb UHTEPECHO, HO JaHHAsl KHUIA HE 00 DTOM.

B xoMmmEBIOTEpHOI TIpaKTUKE W, B YACTHOCTH, B 0a3axXx JaHHBIX MBI
UMeeM OeJ0 C KOHEYHbIMM MHOXECTBAMM, XOTS MHOIIAa U O4YeHb
oorpmmMu. [103TOMy MBI 3acTpaxoBaHBl OT JIOTHYECKWX HEOTIPeIe-
JIEHHOCTEN M TYIUKOB, KOTOPBIE MOTYT BCTPETUThCI B 0obiacTu Oec-
KOHEYHBIX MHOXecTB. OmHAKO HaM TIPEICTOUT TIPEOmoIeBaTh MpaK-
TUYECKHE TPYIHOCTH, CBA3aHHbIE C OUYEHb OOJBIIMMU KOHEUHBIMU
MHOKECTBAMM, HO 3TO 3a7ada cKopee TeXHOJIOTHH, YeM MaTeMaTHKH.
Tenepsb obpatTumca K GOPMAIbHBIM ACIEKTAM KOHEYHBIX MHOXECTB,
YTOOBI KPaTKo W SICHO TIPENCTAaBUTE cebe To, ¢ YeM B GOJTBIIIOM MHO-
roodpasuu YaCTHOCTEN Mbl UMEEM JEJI0 B XXM3HMU.
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I/ITaK, MHOMCECMB0 SBIISIETCA TEM, UTO HUMECT SJIEMCHTLI, A 3/1eéMeH-
mbsl — 3TO TO, YTO 1160 BXOIUT, a1bo He BXOOUT B JAHHOE€ MHOXKE€-
cTBO. B MHOXecTBe He MOXET OBITh JABYX WJIN Ooiee OOMHAKOBBIX
QJIEMCHTOB, a4 NOPAIOK PACIIOJNOXKECHHA DJIEMEHTOB B MHO2KECTBE HE
NMEET HUKAKOIo 3HAYCHUS. 3&M6TI/IM, YTO 3TUM MHOXKECTBA OTIIN-
YalOTCSl OT MACCHUBOB — OOBEKTOB $3bIKOB oporpaMMupoBaHvsa U
KOMIIBIOTEPHLBIX MTPOTPaMM. MaccuBsl B nporpaMmax Tak WJINW WHaye
ynopAaao4dY€Hbl U MOILYT COACPXKATb OJMHAKOBLIE J3JICMCHTLIL. Bwmecre
C TEM, HUYTO HEC MCHIACT pacCMATpMUBATH MACCHUBBLI KdK MOICIIb (He—
KOTOpOE€ le/I6J1M)KCHl/Ie) MHOXecTB. BaxHo aullib IIOMHHUTDb, 4YTO
MAaCCHUB — 3TO HEKOTOPOEC MPOrpaMMHOC BOIUIOLICHUWE HNIEW KOHECY-
HOI'0O MHOXECTBA, UMECIOLICE JOINOIHUTEIbHbIC CBOﬁCTBa, KOTOpPbIC HE
00s13aHO UMETb MHOXKECTBO.

O6o3HaUYNM HEKOTOPOE MHOXECTBO CHMBOJIOM A, a BCC JJICMCHTHI,

BXOJSLIME B OTO MHOXECTBO, — CUMBOJIAMU 4y, dy, ..., dy . loraa
3anuch A= {al, Ay, ey aN} O3HAYaeT, YTO MHOXECTBO A COXECPKUT
TOJILKO T€ DJIEMEHTBI daj, Ay, ..., d)y , KOTOPBIE YKA3aHBI B (PUTYPHBIX

ckobkax. HamomHI0, 9TO Bce DIEMEHTH PasIUYHBI, a X TOPSIOK
B GUIYPHBIX CKOOKAX HE MMEET 3HAUEHMS.

Kakoii-nu60 31eMeHT X MOXEeT MPUHAMIEXKATb WIM He NpUHamjIe-
XaTh MHOXecTBY A. UTOOB yKa3aTh, YTO 3JIEMEHT X MPUHAUTCKUT
MHOXKECTBY A, MUILYT X € A, & €CJM X He IPUHALIEXKUT A, TO MUIIYT
x¢ A. MHOXecTBO MOXET W HE colepXarb 3JIEMEHTOB, TOTHA €ro
HAa3bIBAIOT IYCThIM M 00O3HAYAIOT KaK <.

[pocteiimuit cnocobd g ompeaeaeHUs KOHKPETHOIO MHOXECTBa
COCTOUT B TOM, YTOOBI SIBHO YKa3aTh BCE BJIEMEHTHI, TTpUHAIJIeKAIIIE
9TOMY MHOXECTBY. DTO TaK HAa3bIBAEMbIH 9KCMEHCUOHAAbHBIE CIIOCO0
oTIpelieIeHnsT MHOXecTBa. EciM KOJTMUYECTBO 3IIEMEHTOB, BXOISIIIIX
B MHOXECTBO A, HEBEJIMKO, TO 3TOT CIIOCO0 BIOIHE MPUMEHUM Ha IpaK-

THUKE. JOCTATOYHO HAIMCATb BbIPAKCHUE BUIA A= {al, ay, ..., d N} .

OnmHaKo IpU TOCTATOYHO OOJBIIMX MHOXECTBAX OTOT CIIOCOO HE MOIXO0-
muT. Torma WCTOMB3YIOT TaK HA3LIBACMBIN UHMEHCUOHAAbHbIH (HESB-
HbIA) cmocob omnpeneneHus MHOXecTB. OH OCHOBAH Ha MCIIOJIb30Ba-
HUM HEKOTOpol GYHKIWM (AITOPUTMA), KOTOpas OIpenessieT It
KAXIOro 2JeMEHTA, MPUHAMIEKUT JM OH JAHHOMY MHOXKECTBY WIH
Het. [1ycTh M1 HEKOTOPOTO MHOXecTBa A ompenesieHa Takas (pyHK-
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mst  Py(x). Ecimm BMecTo  mepeMeHHOl X  TMOACTAaBUTH

B e¢ BBIpaXkeHHe KOHKPETHBIN 3JIEMEHT @, TO pe3yJbTaTOM BBIYHCIIC-
Hua P,(a) O6yner oo UCTHUHA (true), 1mmbo JJOXDb (false),

B 3aBUCUMMOCTM OT TOrO, MPUHAIEKUT WJIM HET DJEMEHT @ MHOXe-
ctBy A. Takum obpazom, dyHkumMs PF,(x) TPUHMMAET B KauecTBE

aAPTYMEHTOB 3JIEMEHThl U3 HEKOTOpOl objacTu (yHUBEpcymMa) U BO3-
BpallaeT OJHO M3 ABYX 3HAUEHMII, KOTOpble Mbl 3[e€Chb ODO3HAYaeM
kak UCTUHA n JIOXD (t. e. dynkumsa P,(x) sIBiseTcsl ABYy3HAY-

Hoif). C mpyroit CTOpPOHBI, MBI MOXKEM CaMH OTPENCTUTH KaKylo-
HuOynp nBy3HauHylo ¢yHkuuio ((x), NPUHUMAIOUIYIO B KAauecTBE

apryMeHTa 3HauyeHMs M3 HeKoToporo yHupepcyMma. Torma sta ¢yHK-
1ust OyJIeT omnpeaensiTh HEKOTOPOoe MHOXECTBO, & UMEHHO MHOXECT-
BO BCEX TeX 2JEMEHTOB YHUBEPCYMa, LI KOTOPbIX 3Ta (DYHKIIUS BO3-
Bpamaet 3HaueHne MCTUHA. VYkazannbie aBy3HauHBIe (DYHKIIAN
B MaTeMaTUYECKOMN JIOTUKE HA3BIBAIOTCI MpeOuKamami.

B kauecTBe mpuMmepa paccCMOTPUM BbIPaAKEHHE X <5. BTO TUIMYHOE
BbIpaXKEHME CpaBHEHHUs. 3Aech uyepe3 x o0O3HAuYeHa MepeMeHHas,
3HAYEHHUs KOTOPOH OepyTcd M3 MHOXKECTBA BCEX NeHCTBUTEIbHBIX
yucen. Torma oTo BbIpaXEHME MOXET MIPUHUMATb 3HAYEHUS
WUCTHUHA unu JIOXKDb B 3aBUCMMOCTH OT TOro, Kakoe 3HayeHue Oy-
IeT IOACTaBIeHO BMecTo X. Bompeku cioxuBlieiica MaTeMaruye-
CKOIl IMPaKTUKE Mbl MOIJIM Obl 3aIMCcaTh JaHHOE BBIPAXKEHUE U B Ta-
koM Bume: <5(x). 3gecb <5 — o0003HAYEHUE Mpenukara "ObiTh

MeHbIne S5". JJaHHBIN TIpeauKar oIpeaesasieT MHOXECTBO BceX AeHCT-
BUTEIBHBIX YHCE, KOTOpPBIe MeHbIe ynciaa 5. O0parute BHUMAHUE,
YTO MBI HEKOTOPHEIM KOHEYHBIM 00pa3oM OIpenef i OeCKOHEYHOe
MHOXKECTBO.

AHAQJIOTMYHO Mbl MOXEM OIpedeauTb C I[OMOIbI0 MpeauKara
Kpachwviii(x) MHOXECTBO BCEX KPAaCHBIX 2l1eMeHTOB. PasymeeTcs:, Mbl

OOJCKHBI MMETH aJITOPUTM BBIYMCICHUSA OAHHOTO IIpEauKara, T. €.
AJITOPUTM OIIPEACIICHUSA, SBIACTCA JIU HpCI[BHBHGHHBIﬁ QJIEMCHT X
KpacHBIM MJIN HET.

B sBHOM BuIe (3KCTEHCHUOHAJIBHO) IMyCTOE MHOXECTBO 0003HAYaET-
ca kKak {}. MHTeHCUOHAJIbHO MYCTOE MHOXECTBO OMNpeAessaeTCs
yepe3 HeKUH MpeauKaT, KOTOPBIA JIOKEH IS BCeX DIeMEHTOB YHM-
BepcyMma.
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‘ Mpumevyanme }

Mpepnkatel B MaTeMaTUYECKON JIOTUMKE SBMAKOTCA ABY3HaYHLIMU
dyHkumsamn. OgHaKo Kak B MATeMaTtuke, Tak U Ha NPaKTUKE Hepeako
BCTPEYaloTCs CUTyauun, K KOTopbiM Borblue NoaxoAuT MHOro3Ha4YHas
M, B YaCTHOCTU, TPEX3HayHasi NIorvka. Tak, Ans HEKOTOPOro 3nemeHTa
X pe3ynbTaToM BbIUMCIEHUS 3HAYEHUM HEKOToporo npegukarta P(x)
MOXeT ObiTb He Tonbko WCTUHA unu JIOXKb, HO 1 HekoTOpoe TpeTbe
3HayeHue, Hanpumep, NULL. [MocrnegHee vHTepnpeTupyeTcs Kak "He
onpegeneHo” unu "He u3BecTHO". Takasa norvka B TOM UK MHOM BUAE
npuvHATa Npyu NOALEpPKKE COBPEeMeHHbix 0a3 aaHHbix. Hanpumep,
ctonbel Tabnuubl 6a3bl AaHHbLIX MOXET coaepaTb NOMUMO HabopoB
KaKUX-TO CMMBOINOB 0C0B0€ 3HaueHue NULL, KOTOPOE NOHUMAETCH Kak
"elle He BBeAeHHOE", "noka HenseecTHoE" 1 T. n. OgHako 3ameuy, 4YTo
NMOHUMAaHWE TPeX3HaYHOW FOTUKKM JTyulle yCBamBaeTCs Npy NOHUMaHUN
Knaccmyeckomn ABY3HAYHOMN NMOTUKK.

Mexay MHOXeCTBaMU OIpeAeisieTCsl omHouleHue 6Kaw4eHus. Takx,
MHOXeCTBO A BKJIIOUaeTcsl B MHOXECTBO B (3To yTBepXKIeHUe 3aru-
cbiBaeTcsl Kak A C B), ecld KaxXIblii 3JeMEHT MHOXecTBa A TpHU-
HAJTEXXUT U MHOXecTBY B. B aTOM ciyyae roBopsiT, YTO MHOXECTBO
A gBisieTcs TTOOIMHOXECTBOM MHOXecTBa B. /IBa MHOXecTBa paBHBI
(A=B), ecitu AcB u Bc A4, 1. e. 0ba MHOXECTBA BKIIOYAIOTCS
IIPYT B JIpyTra M, CJIeA0BaTeIbHO, COCTOSIT U3 OMHUX U TeX Xe DJIeMeH-
ToB. O4eBNIHO, YTO J1I000€ MHOXECTBO SIBJISIETCS CBOMM ITOAMHOXE-
CTBOM, T.e€. IUIST JIIOOOTO MHOXECTBA A BBITIONHSIETCS OTHOIICHNE
Ac A. OgHako B obuieM ciay4yae u3 Toro, uro A C B, ele He clie-

JIyeT, yTo BC A.

Llycmoe mnoxcecmeo & BKIoyaeTcs B J11000€ MHOXKECTBO, T. €. IS JIIO-
0oro MHOXecTBa A UMeeT MecTo BKIoueHue & < A . DToT dakT, XOTb

OH U OYEBUACH, MOXHO H0Ka3arh. IlpeanonoxuM, uto & < A J0XHO.
Ho »T0 MOXeT OBITh TOJBKO B TOM CJIyJae, KOTHA CYIIECTBYET HEKMIA
QJIEMEHT X, TaKOH, uTo x € J u x ¢ A. OIHaKO 3T0 HE BO3MOXHO, T. K.
TyCTOe MHOXECTBO & He MMEeT 3JIEMEHTOB TIO OTPeIeNICHIIO.

He cremyer cMemmBarh OTHOIIEHWE TPUHAMIEKHOCTH € MEXIy dJIe-
MEHTaMU MU MHOXECTBAMU W OTHOIIEHUE BKIIOUYEHUSI C MEXKIY MHOXKe-
ctBamu. Tak, HampuMmep, ect x€ A 1 A€ B, To 370 ellle He O3HaYa-

eT, uto x e B. [lpyroii mpumep: eciau A:{B, a, c} "u Bz{a, d},
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T0 Be A, HO He BepHO, yTo B C A. BepHo nullb, 4TO {B}gA,
T. €. MHOXECTBO, COCTOSILEE U3 IeMeHTa B, SABIAETCSI MOIMHOXECT-
BOM MHOXecTBa A. MHave ToBops, 37eMeHTH HEKOTOPOTO MHOXKECT-
Ba A caMu MOTYT ObITb MHOXECTBAMHU, HO DJIEMEHTHI MOCIEIHMX HE
00s13aTeTbHO IBJIAIOTCST 3IeMeHTaMu MHoXecTtBa A. Tak, B paccMar-
puBaeMoM npumepe ac A, a€ B, de B, Ho d¢ A. 3ameruMm Tak-
XKe, YTO DJIEMEHT M MHOXECTBO, cojepXailee eTMHCTBEHHBIN 3TOT
ajieMeHT (T. €. X U {X}), — pa3Hble MOHITUSI.

Han MHOXecTBAMU MOXKHO BBITTOJTHATh Pa3TUYHBIE ONepali: oobe-
aunenue (U), nepecedyerue (), BoluMTaHue (-) U JEKAPTOBO IIPO-
usBegeHue (x).

Obsedunenue muoxcecms A 1 B ecTb MHOXeECTBO, 0003HAUaeMoe KakK
AU B , KoTOopoe comepXUT BCE DIEMEHTH MHOXECTBA A U BCe dile-

MeHTBl MHoxecTBa B. Ilyctb, Hampumep, A= {a, b, c, x, y} ,
B= {a, b, x, y, z} . Torma AUB= {a, b,c,x,y, z} . Hamomnto, uto
B J1I000OM MHOXKECTBE BCE DJIEMEHTbI JOJXKHBI ObITb PazaMyHbL. Jpy-
TMMH CITOBaMH, MHOXecTBO AlJB cOmepXUT TOIBKO TAKWE 3JIEMEH-

TBI, KOTOpBIE MPUHAMJIEXXAaT MHOXECTBY A Win MHoOXecTBy B (B03-
MOXKHO, ¥ 000uM OJHOBpeMeHHO). B yactHoctn, AU =4.

Ilepeceuenue muoxcecmeé A n B ecTb MHOXECTBO, oO0o3HaYaeMoe Kak
A B, KOTOpoe CONEPXUT BCE DJIEMEHTHI, MPUHALIEKALLUE KAK
MHOXecCTBY A, Tak U MHoxXecTBy B. Eciau Takux 3/1€eMEHTOB HET, TO
nmepecedeHre MHoxecTB mycro (A(1B=). Hampumep, mycrb

Az{a, b, c, x, y} , Bz{a, b, x, y, z}. Torna AﬂBz{a, b, x, y}.
B vactHoctu, AT =0 .

Boeunranne m3 MHoXecTBAa A MHOXeCTBA B aeT B pe3yjbTare MHO-
JKECTBO, HA3BIBAEMOE PA3HOCMbIO 3THX MHOXKECTB, M 0003HAYaeTCs

Kak A— B . DTo MHOXECTBO CONEPKHUT BCE JEMEHTHI MHOXECTBA A,
KOTOpBIe He TIpWHAUIeXXaT MHoXecTBY B. Hampumep, mycTh

Az{a, b,c,d, x, y}, Bz{a, b, x, y, z}. Torna A—Bz{c, d}.
B vactHoctM, A—- (= A. Ecniu MHOoXecTBa A U B He TiepecekawTcs

(r.e. ANB=J), To A-B=A. MnoxectBo A—B Ha3bIBaIOT
TaKKe donoaxeHuem MHoOXecTBa B 10 MHOXecTBa A.
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JexkapToBo Mpou3BeIcHNE MHOXECTB OyIeT MoApoOHO PaccMOTPEHO
nanee B pazd. 1.2.

00603HaYMM yepe3 / MHOXKECTBO BCEX DJEMEHTOB, KOTOPOE HA3bIBAET-
cs ynusepcymonm. llpeanonaraercs, 4ro JO00H 2AEMEHT, C KOTOPBIM
Mbl UMEEM [€J10, MPUHAMISXKUT yHMBepcyMy. Torma niodoe MHOXe-
cTBO A sBisgeTcs MOAMHOXECTBOM yHuBepcyma: A c /. PasHocTb
1 — A Ha3bIBAIOT AOMOJIHEHUEM MHOXeCTBA A IO yHUBepcyMa (Wi

[IPOCTO AOMOJHEHUEM) U 0003HAYAIOT Yyepe3 A .

‘ Mpumevyanme }

B matemaTnyeckon nutepatype Ana obo3HayeHUs onepauumn BbluUTa-
HUSE MHOXECTB 4acTo ncnone3ytoT obpaTHeiv cnaw (V).

Hanee mpuBeneHB OCHOBHBIC PaBEHCTBA, MCIIOIB3yeMBIe TIPU TIpeos-
pa30BaHNW BHIPAKCHW ¢ HECKOJBKUMHU OTIepallisiMi Haj MHOXEeCT-
BaMM:

O A=A — sakoH JIBOHOTO JOTIOTHEHUS! (OTPULIAHUSA);
O 4U A =1 — 3aKOH UCKITIOUEHUS TPETHETO;
0 ANA=C — 3akoH MPOTUBOPEYUS;
O AU =4;
O ANI=4;
O 3akounbl Moprasa:
(4NB)=AUB;
(AUB)=A4NB;
O 3aKOHBI KOMMYTATUBHOCTU (IIEPECTAHOBKU):
AUB=BUA4;
ANB=BN4;
O 3aKOHbI aCCOLMATUBHOCTU (IPYNIUPOBKU):

AU(BUC)=(4UB)UC;
AN(BNC)=(4NB)NC ;
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O 3aKOHBI IUCTPUOYTUBHOCTH (COYETAHUS OIepanii):
AU(BNC)=(4UB)N(4UC);
AN(BUC)=(4NB)U(4NC).

YTo6BI MOKa3aTh PABEHCTBO NIBYX MHOXECTB, OOBIMHO TTOKA3LIBAIOT,
4TO IEPBOE MHOXECTBO BKJIIOYAETCsl BO BrOpoe, a Bropoe — B Iep-
Boe. KpoMe ToTo, B caMOM J10Ka3aTeIbCTBE OTHOCUTEIBHO MHOXKECTB
KCIIOJb3YIOT [IPEUIOKEHUsI TUIIA "[IYCTh HEKOTOPDIA DJIEMEHT X Ipu-
HAUTEKUT TaKOMYy-TO MHOXecTBY'. ITOCKOJIBKY paccMOTpeHWEe CH-
Tyaluyd HAYMHACTCs € JOCTATOYHO IIPOMU3BOJbHOIO 3JIEMEHTa, TO B
WTOTE MBI TIOJy9aeM YTBEepXKIeHHE OTHOCHUTEIHHO HE TONBKO 3TOTO
3JIeMEHTa, HO U BCEr0 MHOXECTBA, KOTOPOMY 3TOT "HPOU3BOJIbHBIN"
3JIEMEHT TPHHAMICKNAT. DTo oOIIMe TIpaBWIa JTOKa3aTelbCcTBA pa-
BEHCTB U BK/IIOYEHUSI MHOXECTB.

B kauectBe YIIPA2KHCHUA JOKAXKEM OAHO U3 INPUBCACHHLIX pAHEC pa-
BCHCTB, 4 UMEHHO OIWH N3 3dKOHOB I[I/ICTpI/I6YTI/IBHOCTI/IZ

AU(BNC)=(4UB)N(4UC).
Z[)TSI 3TOTO JOCTATOYHO O0KA3aThb JBA BKIIOUCHUS:

AU(BNC)<(4UB)N(4UC)

(4UB)N(4UC)c 4U(BNC).
1. Jloka3aTenbcTBO BKIIOYEHUS AU(BﬂC)g (AUB)ﬂ(AUC).

BoibepeM mpou3BosbHbIA deMeHT x € AU (B nNcC ) . Torna xe 4
nm xe B(\C. Ecmm xe A, To BepHO 1 To, 4To x€ AUB u
xe AUC, a crnenoBarebHO, X €CTh DJIEMEHT IMepecedeHns ITHUX
MHoxecTB. Eciiit ke xe B(1C, 10 xe€ B n xeC. Crenosareib-
Ho, U B 3ToM ciydae x€ AUB u xe AUJC . Takum obGpaszom,
x€(AUB)N(AUC). TlockombKy MBI paccMarpiBaii TPOU3-
BOJIbHbBIN BjeMeHT xe AU (B nNcC ) , TO TpeOyeMoe BKIIIOUEHUE

MHOXECTB JOKA3daHO.



26 lnaa 1

2. JloKa3aTenbCTBO BKIIIOYEHUS (AUB)ﬂ(AUC)g AU(BﬂC).
Mycto xe(AUB)ﬂ(AUC). Torna xeAUB un xeAUC.

CunepoBarenbHo, x€A uwim xe x€B u xeC, T.e.
xeAU(BﬂC).

Ha sTtoM mokasareiabcTBO paBE€HCTBA JIBYX MHOXKECTB 3aKaHYMNBACTCH.

Hrtak, Mbl paccMOTpeNy MOHSATHME MHOXECTBA MU OCHOBHBIE OIepalluu
Haj MHoxecTBamu. Temepb KpaTko pacCMOTPUM ITOHSTHS BbICKA3bI-
BaHMS M Mpeaukara. BrickasbiBaHWe, C TOUKU 3PEHHUs] MaTeMaThye-
CKOI1 JIOTMKH, HE 3aBUCHUMO OT €ro MH(MOPMALMOHHOIO COAEPXKAHUS
U CMbICIA, JM0O0 UCTMHHO, Jubo noxHo. Hanpumep, BbiCKa3biBaHUE
"IBaXbl JBAa PABHO YeTbIpeM' CUMTAETCS UCTUHHBIM, & BbICKA3bIBa-
Hue "BCe MNTULbI MOTYT JIeTaTh' — JIOXHbIM (IOCKOJBKY €CTb, Ha-
IIpUMep, CTPAyC, KOTOPbIA He jeraeT). ONHAKO Mbl MOXEM COCTABUTh
BbIpaX€HHME, B KOTOPOM OyayT ¢ULypUpOBaTh HEKMe W3HAYAIBHO
HEollpeneIeHHbIE OObEKThI, BPOAE IMEPEMEHHbIX B MATEMaTHYEeCKUX
BoipaxkeHusx. Hanpumep, BoipaxkeHue x <10 MoxeT ObITb KaK HC-
TUHHBIM, TaK U JIOXHBIM B 3aBUCHUMOCTHM OT TOIO, YTO MMEETCs B BHU-
Iy Moj MnmepeMeHHoil x (T. e. KaKoBo ee 3HaueHue). BoipaxeHue "He-
4TO SBISETCS KPACHBIM' TakKe He MOXeT IPUHATb KOHKPETHOIO
3HAYEHUs UCTUHHOCTM, IOKA Mbl HE€ OIPEeAeSUM, YTO ITOHMMAETCS
noj ciopoM "Heuro". Tak, ecau B BbipaxeHue x <10 MOACTABUTH
yucjao 3, To oHo mnpuMmer Bua 3<10 u Oymser uctuHHbIM. Eciu xe
B 3TO BbIPAXE€HUE IOACTABUTh 4MCI0 12345, TO MOAy4YUTCS JOXHOE
BbICKa3bIBaHUE. BbIpakeHUs ¢ MepeMeHHBIMU, BO3BPAILAIOIINE OTHO
u3 1ByX Bo3MoOxHbIX 3HaueHuii (MCTHUHA wau JIOXKDb) nocine noa-
CTAaHOBKM BMECTO MEePEMEHHBIX KOHKPETHBIX 3HAYEHMI, HA3bIBAIOTCS
npeduxamamu. IlycTb MMEETCS HEKOTOPOE BBHIpAXKEHUE C IEPeMEeH-
HeIMU X1, X2, ..., xn. O60o3HauuMm ero kak P(xl, x2,..., xn), noa-

YEepKUBas TEM CaMbIM, YTO 3TO TMPOCTO HeKoTopasi (YHKIUS OT 7
aprymeHToB. OcOOEeHHOCThIO 3TON (DYHKIIUU SIBISIETCSI TOJBKO TO,
YTO OHA IBy3HAYHAs — TIPUHHMAET OJHO W3 JBYX BO3MOKHBIX 3Ha-
yenuit (MCTUHA wunu JIOXD).

Kak B OObIYHOI peud, TaK ¥ B MATEMaTUYECKOH JIOTMKE 4acTO MC-
[10JIb3YIOTCA TaK HA3bIBAEMbIE OOLLEYTBEPAMTENbHbBIE U YACTHOYTBEP-
JuTelbHble BblcKazbiBaHud. IlpemnoxeHue "Bce M0AM MJIEKOIMTAIO-
mue" sBIgeTcs IPUMEPOM OOIIeyTBEPAUTENbHOTO BbICKA3bIBAHMS,
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a Tpe/utoXeHue "HeKOTopble JIIOIU — XEHIIUHBI" — TPUMEpP YacTHO-
VTBEPANTEIBHOTO BBICKA3BIBAHMSA. 3aMeTHM, YTO 00a STH BBICKA3hIBa-
HUST IBISIOTCSI UCTUHHBIMU. Pasymeercst, Mbl MOTJIM Obl TIpUIyMaTh U
KaKne-HUOYIb JIOKHBIC BHICKA3bIBAHMS. B 3THX BBICKA3BIBAHUSIX, KaK
HETPYJHO 3aMeTUTh, UCTIONB3YIOTCH cjioBa "Bce" M "HeKoTopbie", WT-
parolue ornpeaeeHHYI (YHKIMOHATBbHYI pojib. OHU YKa3bIBAIOT,
B HACKOJIbKO OOJIBIION 0OJacTU 3HAYEHWH TMepeMEeHHBIX TpeauKar
sBJIsIeTCS UCTUHHBIM. [103TOMYy 3TU cloBa HA3bIBAIOTCS KEAHMOPAMIL.
CioBo "Bce" o3HA4aeT, YTO TpeanKaT MCTHHEH IS BceX (KaXKIorTo,
Joboro) sjgeMeHTa YHUBEpPCYMa, a CJIOBO "HEKOTopble" — TIo Kpaii-
Hell Mepe JUTd KaKoTo-HHOYIh OJHOTO 3eMeHTa. B MaTemarnyecKoif
JIOTMKE 3TU KBAHTOPBI 00O3HauarTces dyeped V M I U HA3BIBAIOTCS
KBAHMOpamu 6ceo0uHOCMU U CYUeCme08arLsi COOTBETCTBEHHO.

Beipaxxenne VxP(x) MOHMMaeTcsl KaK BBICKAa3bIBAHWE, YTO JAJST BCEX
3JEMEHTOB YHUBEpcyMa npeaukar P(x) UCTUHEH. BbipaxeHue
dxP(x) oszHa4aer, 4To Mpenukar P(x) WCTUHEH IS HEKOTOpPOTo
ajeMeHTa yHuBepcyma. BeickaspiBanusa VxP(x) u dxP(x) yxe He

3aBHUCAT OT 3HAYEHUST X U MOTYT OBITh KaK MCTMHHBIMM, TaK U JIOX-
HeiMu. Hampuwmep, BbickaspiBaHue Vx(sin(x)=1) JoXHO, a BblcKa-

3piBaHKe Jx(sin(x)=1) MCTUHHO.

K mpenukaram, Kak ¥ K BBICKa3bIBaHUSIM, MMPUMEHUMBI OTEPATOPhl OT-
pULIAHUS (_ ), KoHbIOHKUMU (&) 1 ausbloHkuuu (Vv ). B pesynbrare
[IPUMEHEHUS] ITUX OIIEPATOPOB IOJIYYAETCsl COBCEM JPYIOid IIPeIUKAT.
Ormeparop oTpUIIaHUSI U3MEHSIET 3HAYEHNE TIPENKATa Ha IPOTUBOIIONOXK-
Hoe. Tak, eci nipeMKkar P(x) WCTUHEH, TO % JIOXEH, N HA00OPOT.
Omneparop KOHBIOHKLIMM BBIIIOJHSIET POJb JIOTMYECKOro corwsa U,

a Au3bloHKUMK — Joruyeckoro corwsa WJIM. Tax, ang aByx mpeau-
karoB P(x) u Q(x) mpeauxkar P(x)& Q(X) UCTUHEH TOJBKO TOIMA,

KOTa WCTUHHBI ONHOBpEeMEHHO o00a TpeauMkara; mpeankar
P(x)Vv QO(x) MCTVHEH TOJNBKO TOT/A, KOTAA UCTWHEH XOTS OBl OMWH

U3 IPELUKATOB.

W3 BBIIEN3TOXKEHHOTO CIENYET, YTO BBIpaXeHUEe VxP(X) 3KBHUBA-
JieHTHO BeIpaxeHnto P(al)& P(a2)&...& P(an),tne al, a2, ..., an —
9JIEMEHTBl YHUBEpPCyMa. AHAJIOTMYHO, BbIpaxeHue JxP(x) SKBUBa-
JeHTHo BeIpaxeHuto P(al)v P(a2)v...v P(an). HetpymHo 3ame-
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TUTh, YTO €CJAU UCTUHHO BbICKa3biBaHUE VXP(X), TO UCTUHHO U BbI-
ckaspiBaHue JxP(x), XoTsg obparHoe B oOllIeM cilydae He BepHO (eciu

BEpHO YacTHOE YTBEpXICHWE, TO COOTBETCTBYyIOIIee oOIlee YTBep-
KIeHMe MOXeT ObITb M He BepHbIM). Hampumep, yTBepxaeHue
"HEKOTOpbIE JIIOAW YMHBI| UCTUHHO, HO YTBEpXKIeHUE "Bce MOAU YMHBI"
cKopee JIOXKHO, YeM UCTHUHHO.

Mo cux mop Mbl paccMaTpUBAIM IMPEIUKaThl TOJbBKO OT OJHOM Iepe-
MeHHoO#. OmHaKo TMpeanKaThl MOTYT colepXaTh W HECKOJNBKO Tepe-

MeHHBIX. Hampumep, npenukar X2 - y= y2 — X IpeacTaBisieT coboil

PaBE€HCTBO OBYX YUNCJIOBBIX BI)Ipa}KCHI/Iﬁ C IBYyMA NEPEMECHHBIMHU —
Xuny. CJICZLyIOLL[CC BbIPAXKCHUE ABIACTCA UCTUHHBIM BbICKA3bIBAHUEM:

VxEIy(xz —-y= y2 —X).

WUsmenenune tumna KBAHTOpA B BbIPAXKCHNUUN MOXKET M3MCHUTDL €T0 3HA-
YEHUE HMCTHUHHOCTHU. TaK, HanpuMmep, CICAyloLIe€ BbICKA3bIBAHUE
JIOZKHO:

EI)ch(x2 —-y= y2 —X).

Oanako s oboro npeaukara P(x,y) ecid UCTUHHO BbICKA3blBa-
Hue JyVxP(x,y), TO UCTUHHO U BbicKasdbiBauue VxJyP(x,y). Nuaue
TOBOpSI, TIEPECTAHOBKA KBAHTOPOB BCEOOITHOCTH W CYIIECTBOBAHUS
BMECTE C COOTBETCTBYIOILMMU MM MEPEMEHHBIMU HE U3MEHSIET 3Ha-
YEeHUST UCTUHHOCTH BBICKA3bIBAHMS.

HerpynHo 3aMeTnTh aHAIOTHIO MEXIy OMepanusiMi Hal MHOXeCT-
Bamu (-, U, () u Ham mpemmkaramu ( , &, V). Dra aHAmOTHA
00yC/IOBJIEHA TEM, YTO, BO-IIEPBbIX, MHOXECTBA MOXHO 3a1aThb HE
TOJIKO SIBHBIM OOpa3oM MyTeM TMepedrcIeHUs] WX JIEMEHTOB, HO U
yepe3 MpPeIuKaThl U, BO-BTOPbIX, JIOOOH NpeauKar 3anaeT MHOXECT-
BO BCEX TEX DJIEMEHTOB, TSl KOTOPbIX OH UCTHHEH.

Ilycts P(x) — HexkoTopblil npenukar. Toraa cropaBeivBbl CAEAYIO-
e paBeHCTBA:

VxP(x)=3xP(x);

JxP(x)=VxP(x).

[lyctb, Hanpumep, P obo3HauaeT cBOMCTBO "ObITh KpacHbIM". Toraa
[IepBOe U3 JBYX YKA3aHHbIX PABEHCTB 03HAYAEeT, YTO BhICKA3bIBAHUE
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"He BEpHO, YTO Bce X KpacHble" SKBUBAJIEHTHO BBICKA3BIBAHUIO "He-
KOTOpBIe X He KpacHble". BTopoe paBeHCTBO yTBepXImaeT 3KBWBa-
JIEHTHOCTh BBICKA3bIBAHWI "He BEpHO, YTO ecThb KPacHBI 0OBeKT"
" "Bce OOBEKTH He KpacHbIe".

1.2. OTHOLWIEeHUA

1.2.1. O6wmne cBeaeHnsa

B mpenbimyieM pasgene Mbl pACCMOTPENM IIOHSITUS MHOXECTBA U
npeaukara. Jlo0oil mpemukar ompenesseT HEeKOTOPOe MHOXKECTBO
9JIEMEHTOB M3 KAaKOro-TO YHUBEPCYMa, & MMEHHO MHOXECTBO TeX
2JIEMEHTOB, IJII KOTOPbIX OH MCTMHEeH. TakuMm oOpa3oM, IpeaukaT
MOXHO MHTEPIPETUPOBATh KAK NBY3HAUYHYIO (DYHKIIMIO, OIpPeaesiio-
1ylo, o01amaeT v 2JAeMEHT HeKMM CBOWMCTBOM, HaIpUMEpP, CBOKCT-
BOM MNPUHANIEXKHOCTU JAHHOMY MHOXECTBY.

IMpemukar P(x) OT ONHOW TIEpeMEHHOU X OmpeessieT MHOXECTBO

9JIEMEHTOB, IIPU IIOACTAHOBKE KOTOPBIX BMECTO X DTOT IPEeIuKaT cTa-
HOBUTCS MCTUHHBIM BbiCKa3biBaHUWeM. OQHAKO MpPeAMKaTbhl MOIYT CO-
JepXaTh U HEeCKOJIbKO IepeMeHHbIX: P(x1, x2, ..., xn). Takue npeau-

KaTbl OMPEAECTSIOT MHOXECTBO 3JeMEHTOB Buaa (x1, x2, ..., xn), T. €.

[OC/IeI0BATENbHOCTE 2JIEeMEHTOB YHMBepcyMa. Takue mocjienoBa-
TEJIbHOCTU €lIe Ha3bIBAIOT KopTexamu. Hampumep, npenukar
x+ y2 =1 ompemensieT MHOXECTBO To4YeK (MX KOOPOWHAT), JexXa-

KX HAa OKPYKHOCTHU €AMHUYHOIO paauyca ¢ HEHTPOM B Hadyall€ CUC-
TE€MbI KOOpAMUHAT.

B obmemM ciywae siaeMeHTHl x1, X2, ..., Xn KopTexell MOTYT BbIOU-

paTbcsl HE M3 OJHOIO MHOXECTBa-yHUBEpPCYyMa, a U3 pasHbiX. IlycTb
nepeMeHHnle xl, x2, ..., xn B npenukare P(xl, x2, ..., xn) npobera-

0T 3HaYeHUs] U3 MHoxecTB Al, A2, ..., An cooTBeTcTBeHHO. Torna

FOBOPAT, YTO OTOT IIPEAUKAT OMNpelessieT OTHOLIEHWE MEXAy 3Jie-
MEHTaMu MHOXeCTB Al, A2, ..., An WIM OPOCTO MEXAY MHOXECTBA-

MU Al, A2, ..., An. OTO  OTHOIlIEHWEe  OOO3HAaYUM  yepes
P(Al, A2, ..., An), T. €. TaK XKe, KaK U MpeauKar.
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l/lTaK, OTHOLICHUE €CTb MHOXKECTBO, SJICMCHTAMHU KOTOPOIO ABJAIOT-
Cd KOPTECXKHU, KOTOPBIE, B CBOIO OUYECPEAb, COCTOAT U3 IJICMECHTOB JIpPYy-
IT'MX MHOXKECTB. Hp]/l OTOM MEXIY JII0OBIM KOPTCXKEM OTHOILUCHUA U
cCaMM OTHOWLIECHUEM MMEECT MECTO OTHOUICHWE NPUHAIICIKHOCTU €,
HO H€ BKIIOYCHUA C . KOpTe)K OpeacTaBiIACT coboii He MHOXECTBO,

a YIIOPAAOYCHHYIO ITOCICI0BATEIbHOCTD SJIEMEHTOB.

PaccMoTprM B KauecTBe MpPUMeEpa OTHOLIEHWE OTLH U JETV. JTO OT-
HOLIEHWE MeXIy MHOXECTBOM MYXKUMHH M MHOXKECTBOM  JOHOIM:
OTILH ¥ JETYV (MYXUvHH, JIOmv). MBI He OyleM ceiyac onpenensiTh mpe-
JIMKAT, 3aJAI0LIUI 3TO OTHOILEeHUEe. AJITOPUTM OMpeAeieHUs] OTLIOBCTBA
MOXeT OBITh pa3mnuHbIM. Hampumep, MOXHO OIpaHWYMTHCS TOJIBKO
OIIPOCOM BCEX MYKUYMH Ha MpeJMeT, KAKUX AeTeil OHU UMEIOT, IIPOBECTU
TEHETUYECKYIO 3KcrepTn3y u T. . Kak OBl To HM ObIIO, B pe3yJsbTare
MBI TIOJlyYUM MHOXKECTBO BceX Koprexed Buaa (xl, x2), B KOTOPBIX

yepe3 x1 1 x2 0003HAYEHbI JIIOM, TAKKe, YTO X1 ABJISAETCS OTLOM UL X2.
B xauectBe mMmeH Jifoneit ciaemyeT BHIOpaTh MX YHMKAIbHBIC MACHTH(H-
karopbl. MaMuus, UM U OTYECTBO UL 3TOM LIeJM BPSI JIU MMOAOMIYT.
Bo3MoXXHO, OKaKeTCsT NTOCTATOYHBIM HWCITONB30BATh JIOMOTHUTETHHEIS
MaCIOPTHBIC JaHHbIE, OTIEYATKU MalblEB WM CHUMOK Pamy:KHOIl 000-
JTOUKM mraza. OUeBUIHO, YTO MHOXKECTBA OTIIOB W SKEHIITH BKITIOUAIOTCS
B MHOXKECTBO JIIOAEH, HO HU OJHA XEHIUMHA HEe MPUHALIEKUT MHOXE-
cTBY OTIOB. [ToaTOMY B paccMarprBacMOM OTHOIIIEHNW OTLE M IIETV He
OyJeT HU OJHOIO KOPTeXa, B KOTOPOM Ha IEPBOM MECTE CTOSIO Obl UM
>keHIIWHEBL. KpoMe Toro, HM omMH 4eJIoBEK HE MOXKET OBITh OTIIOM IS
camoro cebs. IloaToMy B OTHOILLUEHMM He OyleT HU OJHOIO KOpTexa,
B KOTOPOM TIEPBBI M BTOPOI 3IEMEHT COBIMANAIOT. DTH M, BO3MOXHO,
JIpyrue OCOOEHHOCTU, XapaKTePU3YIOLIUMe OTHOLUEHUE, HA3BIBAIOTCS Or-
PaHMYEHUSIMU €TO TIEJIOCTHOCTH.

3anaBasg OTHOLUEHME OTIH M NETK, Mbl MOXEM, IO KpailHell mepe
TEOpEeTUYECcKU, MOCTYNMUTh ClenyriuM obpazoM. CHayajga BO3bMEM
MHOXECTBO  BCEBO3MOXHBIX KopTexed (x1, x2), B KOTOPBIX

xl eMyxuyHH M x2 €JI0I0M, a 3aTeM BEIOEpeM W3 3TOTO MHOXECTBA
TONBKO T€ KOPTEXU, B KOTOPHIX x| sBiseTcs otioM i x2. [Momy-
YeHHOe MHOXKECTBO U OyaeT IpeACTaB/IsATh COOOH MHTEpecylollee Hac
OTHOIIIEHUE OTLE U JIETY.

MHOXKeCTBO BceX BO3MOXHBIX KopTexel (x1, x2), B KOTOpBIX

xl€e Al u x2€ A2, Ha3BIBACTCS OeKaApmMOBbiM NPOU3GEOCHUEM MHO-
acecme Al u A2 u obosHauaercst Kak Alx A2 . KonuyecTBo 3,1eMEHTOB
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B I€KAPTOBOM IPOM3BEAECHUM PABHO MPOM3BEIEHMUIO KOJMYECTB DJie-
MeHTOB B MHoxecTBax Al u A2. Hanpumep, ecnu Alz{a, b, c} u

A2={x, y}, To:

Alx A2 = {(a, x), (a, y), (b, x), (b, »), (¢, x), (c, y)} .

Paccmotpum eiie oaund npumep. Ilycrs X, Y — MHOXeCTBA AeHCTBU-
TEJbHBIX YUCEJI, COCTABJISIIOIIUX OTPE3KU YUCIOBBIX OCEH MpSIMO-
YIONbHOI CHUCTEMbl KOOPAMHAT, TOrAAa MHOXeCTBO X XY MOXHO
MPeJCTaBUTh KaK MHOXECTBO TOYEK MPSIMOYTojibHUKA ¢ abciyccaMu
U3 MHoxecrBa X u opauHatamu u3 Y. Kpubasg, HapucoBaHHas
B 9TOM TIPSIMOYTOJIBHUKE, 3a/1aeT HEKOTOPYIO 3aBUCUMOCTD (OTHOIIIE-
Hue) y = f(x) mMexmay X u ¥, KOTOPYIO MOXHO TIPENCTaBUTh MHOXE-
CTBOM IMAap KOOPAMHAT TOYEK, JiexXalluX Ha KpuBoil. O4eBUAHO, 3TO
MHOXECTBO SBJISIETCSI MOAMHOXECTBOM JEKapTOBOTO TMPOU3BEIEHMS
X xY u moxer ObITb NPEACTABIEHO B BUJE JIBYXCTOJOLIOBOK Ta0IM-
ubl. B omHoM cronbiie 5Toit TaGAWIIBI 3aNMCBHIBAIOTCSI 3HAYEHUS X,
a B JpyrOM — COOTBETCTBYIOLIME 3HAYEHUSI ¥y DYHKUMOHAIbHON 3a-
BUCUMOCTH y = f(x).

HexaproBo mpousBeieHue M n MHoxecTB Al, A2, ..., An obo3Ha-

yaeTcsa KaKk Alx A2x...Xx An 4 COCTOUT U3 BCEBO3MOXHbBIX KOPTEXei
Buga (xl, x2,..., xn), B Kotopbix xle Al, x2e€ A2, ..., xne A4n.
Hanpumep, myctb TOBapbl Ha CKJIaje MMEIOT XapaKTepPUCTUKU, Bbl-
OupaemMble ¥3 MHOXECTB HAVMEHOBAHME, KOJMYECTBO, LEHA WU
nocTaBIMK. Torma tabmuua, coiepxallas CBEASHMSI O BCEX TOoBapax
Ha cKjajae, TIPeNCTaBiIsieT OTHOIIEHNE MEXIy YKa3aHHBIMU XapaKTe-
PUCTUKAMU, A BCE €€ CTPOKU — KOPTexXH, IpUHAIIexAallue HEKOTO-
pPOMY TIOIMHOXKECTBY J€KAPTOBOTO MPON3BEICHUSI:

HAVIMEHOBAHVE X KOJIMYECTBO X IEHA X I[TIOCTABIVK.

Wrak, Hekotopoe oTHolueHue R(Al, A2, ..., An) ecTb MOAMHOXECT-

BO AEKapTOBOro mpousBeleHUsI Alx A2X..x An, T. €. UMEET MECTO
BkmoueHue R(Al, A2, ..., An)C Alx A2x...x An. Ilpu n=1 R(Al)
MpeJICTaBISeT coOOM MPOCTO MOAMHOXECTBO MHOXecTBA Al U Ha3bi-
Baetcst yHapuoim. Tlpu n =72 oOTHONIEHUE Ha3bIBaeTCs 6uHapHuiM. Tak,
OTHOIIIEHUSI PAaBEHCTBA, TOPSIIKA M CXOJCTBA SIBJISIIOTCS TpUMEpaMu
OuHapHbIX oTHollIeHWH. [Ipu 7 =3 OTHOIIEHUEe Ha3bIBAETCS MepHap-
noim. Hepenko n-apHble OTHOIIIEHUS HA3bIBAIOT TaKXKe A-MECTHBIMU.



32 lnaa 1

1.2.2. Cnoco6bl npeacTaBneHNs OTHOLLUEHWA

K mipenmcraBmeHNSIM OTHOIIEHWIH MBI TPUXOAWM, Koraa Tpebyercs
HATISITHOCTh WM OTIpelic/ieHHOe YIoOCTBO UIST XpaHEeHMS JTaHHBIX
W MaHWUTIYJTHPOBAHUAS UMU. PaccMoTpiM HECKOIHKO BapUAHTOB.

B BBIPOXIEHHOM Cjlyyae yHapHbIX OTHOILUEHUI Mbl MUMEEM JI€JO
C OObIYHBIMU MHOXECTBAMU, KOTOPbIE ECTECTBEHHBIM O00pa3oM IIpes-
CTaBJISIIOTCH CIIMUCKOM CBOUX DBJIEMEHTOB WJM X€ OJHOCTOJ0110BOM
Tabnuuei, B KaXA0i CTPoKe KOTOPOil yKazaH HEKOTOPbIA 3AEMEHT
mHoxecrBa. Ilpu 3TOM He ciieayeT 3abblBaTb, YTO MHOXECTBO HeE
npearonaraeT HuKakoro rnopsiaka snaemeHToB. IloaroMy nBa criucka,
cojepxXallue OJHU U TE K€ JIEMEHTbl, HO YIOPSJOUYEHHbIE pa3jiny-
HbIM 00pa3oM, SBJSIOTCS KBUBAIEHTHBIMU C TOUYKU 3PEHUS TEOPUM
oTHoUIeHUIl. MHaue roBopsi, OHU IPEACTABISIOT OJHO U TO XE€ OT-
HOILIEHHUE.

Bunaphsle (IByXMecTHEBIE) OTHOIICHWSI MOXKHO TIPEICTaBUThH B BUJIE
rpacdoB, a TakxKe IBYXCTOJOIOBBIX Tabnuil. B rpacdoBoM mpejcTaBie-
HUW KaXIOW BEpIINHE COOTBETCTBYET HEKOTOPBIN 3JEMEHT OIHOTO
U3 OBYX MHOXecTB. OT OIHOIM BepIIMHBI K JAPYTOM TIPOBOMUTCS
CTpeNiKa, eciv TIEPBbIi 3JIEeMEHT HAaXOAMWTCS B paccMaTpuBaceMOM OT-
HOIIIEHWW cO BTOPBIM. Hampumep, oTHoOIIEHNE MOCTHKUMOCTH Hace-
JICHHBIX TIYHKTOB U3 JAHHOTO TYHKTA ¢ TMOMOIIBIO aBUAPECcOB SIBIISI-
eTcss OWHapHBIM OTHOIIEHUEM MEXTY MHOXECTBOM ABUAPECH
W MHOXECTBOM IIYHKTH HABHAUEHMA. MBI TIPOBOOWUM W3 BEPIIUHBI
rpacda DOCTMKMMOCTHM, COOTBETCTBYIOIIEH, Hampumep, peiicy P123,
CcTpenKy B BeplinHy "MockBa", eciiu 3TUM peiicoM MOXHO 100paThest
JIO JaHHOTO TyHKTAa. OueBUAHO, UHGOPMALMIO O MOCTUXKUMOCTH
MMYHKTOB aBUapeicaMm MOXHO MPEJACTABUTh U B BHUJE JBYXCTOJOIO-
Boi Tabnuiel. B mepBoM cronblie yKasbIBalOTCS aBUapeichl, a BO
BTOpPOM — TIYHKTHI HazHadeHWs. B KaxXmolt cTpoke yKasbIBaeTcs, Ka-
KWM aBUapecoM U Kyda MOXHO AojeTeTh. Kaxnas cTpoka Tabaullbl
Tpe/ICTaBIsIET COOOU KOPTEXK OTHOIIECHUS.

TepHapHbie (TpeXMeCTHbIE) OTHOILEHHUS MOXHO MPEACTABUTb B BUIE
rpacdoB, a Takxke TpexcToj0LoBbX Tabnuu. B rpacdoBoM mpeiacrasne-
HMU DJIEMEHTAMU MHOXKECTB ITOMEYAIOTC HE TOJbKO BEPIIUHBI, HO U
crpenaku. Ilyctb, Hampumep, OTHOLUEHME COAEPXKUT CBEISHMS He
TOJILKO O TOM, KaKUM aBUAPEHCOM B KaKue IMYHKTbl MOXHO IOMACTh,
HO U 3a Kakoe BpeMs. Bpemsa moseta MoXHO yKa3blBaThb HEOCPENCT-
BEHHO OKOJIO CTPEJIKU, COSAMHAIOLIEH HOMEp aBuapeirca U IyHKT
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HaszHauyeHUd. [IpemcraBieHre 3TOTO OTHOIIEHUS ¢ MOMOIIBIO TaOIH-
16l OYEBUIHO.

BuHapHble M TepHApHbIE OTHOLUEHMS, aTPUOYThl KOTOPBIX MPUHM-
MaroT 3HAYEHHWS W3 YHMCIOBBIX MHOXECTB, TPEICTABIAIOTCS ellle M B
BUIE I'pad®UKOB — KPUBBIX U MOBEPXHOCTEH B TOM WJIM MHOH CHUCTE-
Me KOOpJIMHaT.

OTHOIIIEHUsI, ApPHOCTb KOTOPBIX O0JbIIe 3, TIpeNCcTaBUTh Tpadudecku
npobiemaruyHo. Jlaxe eciud Kak-TO HUCXUTPUTbCI ITO COENATh, TO
pe3ynbTar Bpsa U OyneT HarIsgaHbIM. OcTaercsl TabMUYHBIN crmocol,
KaK JOCTAaTOYHO YHUBEPCANbHBIN 151 MpencTaBIeHsl OTHOLIEHUA.

[lpu TabIMYHOM MPEACTABICHUU KaxXIOMy KOPTEXY OTHOILEHUS
B3aMMOOJTHO3HAYHO COOTBETCTBYET CTpoKa (3amuch) B Tadnuie. Ho He
BegKasg Tabnuia IpencTaBiseT HeKoTopoe oTHolleHue. Tabauya —
3TO TIPSIMOYTOJbHAS ceTKa, B siMeiikaXx KOTOpOW MOXET HaXOAMThCS
Bce, YTO yrogHo. Ilpu 3ToM pasjiuyHble CTPOKU 3TON TAOIMIIbI MOTYT
cofiepkaTb B COOTBETCTBYIOIIUX CTOJOIAX OJWHAKOBBIE NaHHBIE.
HApyruMu cioBamMu, TabAMLIBI MOTYT COAEPXKATb UASHTUYHbIE CTPOKMU.
B sToM ciiyyae COBOKYMHOCTH BCEX CTPOK TaOJUIBI HE SBJsIETCS
MHOKECTBOM, & 3HAYUT, He MpeACTaBiseT coboil oTHoueHud. Ha-
TMMOMHIO, YTO MHOXECTBO — 3TO COBOKYITHOCTHb Pa3JIMYHBLIX 3JIEMEH-
ToB. TakuM o0Opa3oMm, 11000e OTHolueHHE (B ONpeleieHHOM paHee
CMBbICJIE) MOXHO TIPEICTaBUTh B BUjE TaOIUIIbI, HO OOpaTHOe YTBEP-
KIeHue, BooOIe roBops, He BepHO — He BCAKasl Tabauua ImpeacTaB-
JISIET KaKoe-HUOYIb OTHOIIIEHNE.

INpn mpencraBIeHNN OTHOIICHUS SIBHBIM 00pa3oM B BUIE TAGIWIIHI,
ee HeJb3s PACCMATPUBATH IMPOCTO KaK BMECTWIMIIE AAHHBIX, B KOTO-
poe MOXHO J0OaBIATH HOBHIC 3aITUCH WM yOANSThH cTapble. Jlobas-
JleHue, yrajeHue U M3MeHeHue TAHHBIX B TAKOH TaGaulie MPUBOIUT
6O K IPyroMy OTHOIIEHWIO, MO0 K HUKAKOMY OTHOIIECHHIO (eCian
B TaOJMIIE OKaXYTCS ONMHAKOBBIE 3AIUCH).

TabauyHoe mpeacTapieHrue OTHOLIEHUH — 3TO YPE3BBIYANHO IUIOAO-
TBOPHBIH TEXHOJOTUYECKUN TIpHeM, obecTieunBIINi co3aaHue U 1u-
pOKOe MpaKkTUYecKoe MpuMeHeHue 6a3 maHHbIX. To 0OCTOITENbCTBO,
YTO OTHOIIEHUS] — TIPOCTO MHOXECTBA, TTO3BOJUIIO M3yvyaTh TpobJe-
Mbl PEIIIMOHHBIX 0a3 JAHHBIX HA TEOPETUYECKOM YPOBHE, B MHUpE
MareMaTukKu (anredpa MHOXECTB M WCUUCIECHUE TPeINKaToB), a He
TOJIbKO B MUpe TexHonoruud. B pesynabrate pazpaborka CYBJ, KoH-
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KPETHBIX 0a3 JaHHBIX, SI3bIKOB MAaHUTYJIWPOBAHUSI TAHHBIMU, B TOM
yucae u SQL, Boapy3uiach Ha TBEPAbIA TEOPETUUYECKUIA (PyHIAMEHT.

Hanee mbl OymeM paccMaTpuBaTrh OTHOLUEHUS, IIPEACTABISISA UX B BU-
Je tadbaul. BBegeM HECKOIBKO TEPMUHOB, KOTOPHIE OOBIYHO MpUME-
HAIOTCS B T€OpUM OTHOLUeHui. Tak, roBopst 0 HEKOTOPOM OTHOILIE-
uuu R(Al, A2, ..., An), Mbl UM€EM B BUIY CJIENylOllee.

O Oruouenue umeer umsa R. Hanpumep, cBeneHus o ToBapax, xpa-
HALIMXCA Ha cKIane, o0pa3yloT HEKOTOPOe OTHOLIEHUE, KOTOPOMY
MOXHO JaTh UM CKJIAT.

O MHuoxectBa Al, A2, ..., An, 11 KOTOPBIX OMNpeAeSeHO OTHOoIIe-

Hue R, UMEIOT pa3iMuyHbie MMEHA, Ha3blBaeMblE ampudymamu OT-
HoweHus. Mbl OygeM cuutaTb, uto Al, A2, ..., An — 310 arpu-

O6yTel  oTHOmIeHWsT. COBOKYITHOCTh BCEBO3MOXHBIX 3HAUCHMI
moboro MHoxecTBa ¢ uMMmeHeM Ai (i=1,2,..., n) Ha3bIBaeTcs

domenom atpudyra Ai. 3aMeTUM elie pa3, YTO B OTHOILUEHUM HE
MOXeT ObIThb IBYX U Ooyiee OJMHAKOBBIX aTpUOYTOB, XOTI HX IO-
MEHbl MOIYT OBbITb M OJMHAKOBBIMHU (B CMbICIE PABEHCTBA MHO-
kecTB). Hampumep, oTHolUeHUEe CKJIAL MOXET ObIThb ONpeaeseHO
U aTpuOyTOB HAMMEHOBAHUE, KOJNMUECTBO, IEHA M IOCTABIMK.
CTIpyKTypy  OTOrO0  OTHOLUEHMS  MOXKHO  3amucarh  Tak:
CKJIAL (HAMMEHOBAHWE, KOJMMUECTBO, LUEHA, IOCTABIMK). Kaxmblil
aTpuOyT UMEeT CBOil JOMEH — MHOXECTBO BO3MOXHBIX 3HAYEHUI.
Hanpumep, nomeHoM arpuOyTa KOJIMUECTBO MOXET ObITb MHOXE-
CTBO HEOTpHULIATeNbHBIX uuced. [lpu TabnuyHOM MpeacTaBAeHUU
OTHOILEHUST KAXIOMY aTpuOyTy COOTBETCTBYET 3arOJIOBOK CTOJIO-
11a, a JOMEHY — MHOXECTBO 3HAYeHHUI B 3TOM CTOJIOLIE.

O Tlopsanox mepedynciIeHNsT aTpuOyTOB B CTPYKTYpPE OTHOIICHUS He
nMeeT 3HaYeHWsI. MHaue TOBOps, TIepecTaHOBKA aTpHOYTOB MecC-
TaMW OCTaBJISIET CaMO OTHOIIEHHE TIPEKHUM, XOTSI BUI TAOIUIIHI,
TIpEICTaBIAIONIEl 3TO OTHOIIeHNe, MeHsAeTcs. Hampumep, oTHO-
MeHus CKIAN (HAMMEHOBAHWE, KOJIMYECTBO, IEHA, IOCTABIMK) U
CKJIAJ (TIOCTABIMK, HAVMEHOBAHUE, KONMUECTBO, LIEHA) CUYNTAIOT-
cs SKBUBaJICHTHBIMU.

O DineMeHTaMU OTHOIIEHMS SIBISIOTCS KOPTEXU — IOCIeI0BATEIb-
HOCTM 3HAa4YeHHU arpuOyTOB OTHOILEeHUS. B OTHOlIeHUMU HE MO-
KeT OBIThb IBYX M 0oJjiee OMMHAKOBBIX KOPTEXei, a MOPSIOK pac-
MOJOXEeHUs KOopTexeil He uMeeT 3HayeHusd. [lpu TabauyHoM
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TIPEICTABIeHNN OTHOIICHUS KaXIOMY KOPTEXY COOTBETCTBYET
cTpoka Tabmisl. CTpOKM TaGIHIIEI MBI OyIeM HAa3bIBATh 3ANUCIMIUL.

1.2.3. Onepauun Hag OTHOLLUEHUSAMM

Konb ckopo oTHoOllleHHEe — 3T0 MHOXECTBO (a2 MMEHHO MHOXKECTBO
KOpTeXeW WK, APYyTUMU CIOoBaMU, 3aMKceit), TO K HUM TTPUMEHUMBbI
BCE TEOPETUKO-MHOXKECTBEHHBIE OTepalliil, PacCMOTPEeHHEIE paHee.
OnHako B PENSIIMOHHON TEOPUU OCOOYI0 POJIb UTPAIOT CIelalbHbIE
omnepanuu, Jexaiime B ocHoBe sizbika SQL:

O cenexkuus,
O mupoekums;
0 ecrecTBEHHOE COeJUHEHUE.

DTN ollepallii BBIPAXKAIOTCS HEKOTOPHIM 00pa3oM uepe3 OOBIYHEIC
olepalliy Hal MHOXECTBAMU, TaKnue KaK oObeIWHEeHHE, Iepecede-
HUe, BIYATAHWE W IEKapTOBO Mpou3BencHne. PaccMorpumM mx Gojee
oaApOOHO.

Cenekuyus

Omnepamms celeKInn (BEIOOPKH, OTpaHWYEHWS) OTHOIICHUS BBIICIS-
eT W3 Hero HeKOTopoe IMOAMHOXECTBO KOPTeXeil, KOTOpble VIOBIe-
TBOPSIOT HEKOTOpoMy ycioBuio. [Tpu pabote ¢ 6azamMm JaHHBIX BBI-
bopka W3 Bcel WMerolIeiics COBOKYITHOCTH TOJBKO TpPeOyeMBIX
JaHHBIX — 3TO Hambojee 4acTto TTpUMeHseMast omepanns. KoHkper-
HOe OTIpeesIeHe STO OTepallii 3aBUCHT OT BHUaa yciaoBus. OmHOM
W3 YACTHBIX PasHOBUIHOCTEH OIepallny CeJeKINHN SBIAETCS oIepa-
U CYSKEHUS OTHOIICHUS, KOTOPYIO MBI 3IECh U PacCMOTPHM.

Ilyctp umeerca Hekoropoe orHowenue R(Al, A2, ..., An). O06o-
3HAUYUM NIOMEHBI aTtpudbyToB Al, A2, ..., An 3TOr0 OTHOIIECHUS Ye-
pe3 D1, D2, ..., Dn coorBeTcTBeHHO. HanmomHIO, 4TO 1OMEH aTpu-
OyTa — B5TO MHOXECTBO €ro IONYyCTUMBIX 3HadeHWit. [lamee
ob6o3Hauum 4yepe3 dl,d2,...,dn Kakue-HUOyAb TOJIMHOXECTBA
nmoMmeHoB D1, D2,...,Dn  coorBerctBeHHO (T.e. dic Di,
i=1,2,..,n). Torma cymenuem otHoweHus R(Al, A2,..., An)
Ha  MHOXECTBO  dlxd2x..xdn  HasbplBaeTcsd  OTHOLIEHUE
R(AL, A2, ..., An)(d1xd2x...xdn. Ilo cyllecTBY, JaHHAS OIEpALIK
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TIPOCTO BBIACNTSET M3 NCXOTHOTO OTHOINEHUS TOJBKO T€ KOPTEXW,
B KOTOPBIX JJIEMEHTH (3HAYCHUS aTpUOYTOB) TIpWHAIIEXKAT yKa-
3aHHBIM TTOIMHOXECTBAM COOTBETCTBYIOIIMX MTOMEHOB. 3aMETHUM,

YTO B YaCcTHOM cjiy4yae, Korma di=Di nmng Bcex i=1,2,...,n, cy-
XKeHue OTHOLLEHUS R(Al, A2, ..., An) Ha MHOXECTBO
dlxd2x..xdn paBHO UCXOAHOMY OTHolleHU R(Al, A2, ..., An).

Ha puc. 1.1 B xayectBe mpuMepa MOKA3aHO HEKOTOPOE OTHOIICHUE
R(A1, A2, A3), nomensl D1, D2 u D3 atpubytoB A1, A2 u A3, HeKo-
TOpBIE MOAMHOXECTBA dl, d2 u d3 THX JOMEHOB, IEKAPTOBO IPOU3-
BegeHue dlxd2xd3 W pe3ylbraT CyXEHMS MUCXOJHOIO OTHOILIEHMS
Ha MHOXeCTBO Koprexell dlxd2xd3.

R(A1,A2,A3) : Tabnuua d1xd2xd3 : Tabnnua
Al | A2 | A3 Al | A2 | A3
a i ! a i !
a y f a y !
b z k b it m
C o h b y m
C i B a i n
a y f
b it f
b ¥ f

D1 D2 D3
. @ . : dz d3
Cywenne R(A1.,A2,A3) na d1xd2xd3 : rabamua
Al | A2 | AJ

a X m
a ¥ f

Puc. 1.1. lNpumep cyxeHns OTHOLLEHUS
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PaccmoTpum B KadecTse MpuUMepa OTHOIIEHWEe 3APIJIATA (COTPYJIHUK,
BHIIJIATA), KOTOPOE MOXHO TMpeACTaBUTh B BUIE JABYXCTOJOIOBON
Tabnuupbl. B sToit Tabnuue B cTojOIe COTPYIHMK yKa3aHbl MMEHa
COTPYIHUKOB HEKOTOPOM (PUPMBI UM KAKOTO-TO €€ MoapasfieseHusl,
a B cTONIOIE BHIUIATA — JEHEXHass CyMMa, TTPUYMUTAIOLIASICS COOTBET-
CTBYIOIIEMY COTPYAHUKY. lomycTuM, HaC MHTEPECYIOT BBITIIATHI TOJIb-
ko MBaHoBy u IlerpoBy — aneMeHTaM JoMeHa aTpuOyTa COTPYIHUKMA.
O6o3HaunM 4Yepe3 Deorpypmx MHOXECTBO BCeX 3HAYEHMI CTOJIOIA
COTPYJIHMK. DTO W €CThb JIOMEH aTpuOyTa COTPYJHMK. AHaJOTUYHO,
o6o3HauUM 4epe3 Duynmmra TOMEH aTpuOyTa BHIUIATA. Torma MHTepe-
cytolliee HacC OTHOIIIEHUE MOXKHO ONMPEAeSUTD CASAYIOINM 00pa3oMm:

SAPIJIATA (COTPYIHVK, BHIATA) (| {MBanos, Detpos) X Damara

3aech uepe3 {Mesauos, erpos} 0003HAYEHO TPeOyeMoe MOJMHOXECT-
BO JOoMeHa aTpubyTa COTPYIHMUK.

Ha ecrecTBeHHOM sI3bIKE 3aMpOC Ha TOJyYeHUEe YKa3aHHOTO MHOXe-
CTBa KOpPTEXeW BBITJISAUT OUeHb MTPOCTO: "BLIOPATh KOPTEXU, B KOTO-
PBIX 3HAYEHHE aTpUOyTa COTPYJHUK PABHO "VMsaxos" WIN "lleTpos".
DKBUBAJIEHTHBIN 3aMpoc MOXHO chOpMyIUpoBaTh W TaK: "BbIOpaTh
KOPTeXH, B KOTOPBIX 3HAYEHME aTpudyTa COTPYJHMK PaBHO "Mea-
HOB", U T€ KOPTEXU, B KOTOPBIX 3HAUEHUE aTpuOyTa COTPYIIHVK paB-
HO "Ilerpos”. OOpaTuTe BHUMaHUE HA UCMOJb30BAHUE COIO30B "Uan"
u "u" B aTUX hopMyanupoBKax 3ampocoB. Eciau B mepsoli (opMynu-
poBke "uiau" 3aMeHUTh Ha "U", TO MUCKOMOE MHOXECTBO KopTexeit
Oyner 3aBeZIoOMO TYCTHIM, TTOCKOJIbKY aTpuOyT COTPYJIHVK B OJHOM U
TOM K€ KOpTexe He MOXeT MUMETh JiBa U 0oJjiee pasIMYHBIX 3HAYe-
Hus. Bropasg dopMyanpoBka gomyckaeT 3aMmeHy "u" Ha "wiau", mo-
CKOJIBKY B Hell peub WAET O PasNUYHBIX 3HAYEHUSX aTpulyTa B pas-
JUYHBIX KopTexax. [IpuMmeHsst B 0ObIUHOM peun cowos3sl "u" u "unu',
Bcerla cliefyeT oT/aaBaTh cebe OTYeT B TOM, UYTO UMeeTcsl B BUILY —
oObeIMHEeHNEe WU TiepeceyeHre COOTBETCTBYIOIINX MHOXECTB.

‘ Mpumevyanme }

Ha s3bike SQL gaHHbI 3anpoc hopMynupyeTes crneayolmm odpasom:

SELECT * FROM 3APIUIATA WHERE COTPYIHUK='lBanor' OR COTPYIHVK=
'TleTpoB' ;

Mo-pyccku aTo BBIMMSAUT Tak: «BblbpaTb KOPTEXN (3anucu) u3 Tabnu-
Libl 3APIUIATA, B KOTOPbIX aTpmbyT (CTONOEeL) COTPYIHIK UMEET 3Have-
HWE 'VieaHoB' UIWN 'lleTpoB'».
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Mpoekuusa

Omnepaumst TPOEKIINNA OTHOILIECHUS 3aKJTI0OYAETCST B YIAJCHUUW M3 HETO
yKazaHHbIX aTpudyroB. IlycTb JgaHO HEKOTOpPOe  OTHOLIEHUE
R(A1, A2, ..., An). Obo3HAUUM uyepe3 A MHOXECTBO {Al, A2, ..., An}
Bcex aTpuOyTOB OTHOLIEHMS, a yepe3 X — HEKOTOpPOoe ero moiMHO-
xectBo (T.e. Xc A). Torma onepauus NpoeKUMU OTHOLUEHUS
R(A) Ha MHOXecTBO arpudyToB X MPUBOMUT K OoTHouleHU0 R[X],

KOPTEXU KOTOPOIO MOJNYYalOTCS U3 KOPTEXeld MCXOAHOrO OTHOILe-
HUS TIyTeM YOaJIeHHWsI 3HAaYeHWH TeX aTpuOyTOB, KOTOpBIE HE IpHU-
Haptexar X. s aoboro kKopTtexa Z U3 oTHouieHus R(A) ero mpo-

ekuust z[X] Ha MHOXecTBO aTpuOyToB X omnpenessercs aHaTOTUYHO:

B 9TOM KOpTeXe C/IeAyeT OCTaBUTb 3HAYEHUS TOJbKO aTpuOyToB U3 X.
O6patnTe BHHMaHWE, YTO KBaJpaTHBIE CKOOKM 31eCh YKa3bIBAIOT
JIUIIb HA TO, YTO PacCMaTPUBAETCS MPOEKLMS OTHOLUEHMS MU KOp-
TeXa Ha 3aKITIOYeHHBIC B OTH CKOOKM aTpuOyTHL.

Ha puc. 1.2 B xauecTBe npuMepa IIOKA3aHO HEKOTOPOE OTHOILIEHUE
R(A1, A2, A3) u ero npoekuus R[Al, A3] Ha MHOXeCTBO aTpuOyTOB

(41, 43}.

R(A1,A2,A3) : Tabnunua Mpoekumna R(AT,A2 ,A3) na {A1,A3}

A A2 | A Al | A3
3 X m a T
El y n a n
b z k b k
C X n C n
C % n C n

Puc. 1.2. lNpumep Npoekunmn OTHOLLIEHUS

‘ Mpumevyanme }

Ha ssbike SQL npoekunsi oTHoweHns (Tabnuubl) Ha 3agaHHOE MHOXe-
CTBO aTpmbyTOB (CTON6LIOB) NPON3BOAMTCH C MOMOLLbIO oneparopa:

SELECT cmmcok cTosbrnos FROM mma TaOsmiies;

Ha npakTtuke 4acto onepauusa NpoeKuun UCNOnb3yeTCd COBMECTHO C
onepaumen cenekummu (BoIbopkn) KopTexen. B aTom cnyvae npumeHs-
eTCs crneayoLlee BbipaxkeHne Ha s3bike SQL:

SELECT cmmcokx cTosbnos FROM mma Tabumgel WHERE yCJIOBME BEIOODKIM;
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EctecTBeHHOEe coenHeHne

[Ipeamnonoxum, UMEIOTCs jiBa OTHOLUIEHHUSI, COAepxKallue KPoMe IIpo-
YUX W ONWHAKOBBIC aTpuOyTHL. PaccMoTpuM, HampuMep, IBe TaOIWIIBI
R1 (IPENOIABATENL, IUCUMIUIMAA) U R2 (IPEIONABATEINL, KAGEIPA).

O OrtHouenue Rl coaepxXuT cBeaeHus o0 MMEHax MpenogaBaresiei
1 00 y4eOHBIX DUCHWINIMHAX, 3aHSATHS 1O KOTOPHIM OHHU TIPOBO-
1aT. BooOlilie roBopsi, oAUMH U TOT XK€ IPernojaBaTe/lb MOXET 3a-
HUMAThCS HECKOJIBKUMU TUCHMIINHAMM, a TT0 OOHOW W TOM Xe
JUCLUILIMHE MOTYT IIPOBOAUTD 3aHITUS Pa3HbIe MIPenoJaBaTeiu.

O OrtHolueHue R2 comaepXuT CBeAeHUs O IIPUIIMCKE IIpernojaBaTe-
nei K kadenpam. Tlpenmonaraercsi, YTo KaXJbli TMperogaBaTenb
MOXeT OBbITh IPUIIUCAH TOJABKO K OMHON Kadenpe.

EctecTBeHHO, MOXET BO3HUKHYTb 3a1aya CBEACHHS OTUX ABYX OT-
HOIIEHWH B OOHO (COCMWHWTL [IB€ TaOIUIOBI B  OOHY) —
R3 (IPENOIABATENDL, OMCUMIIIMHA, KAGENPA). Ha puc. 1.3 mokazaHbl
npumepsl oTHolleHu# Rl m R2, a TakKe pe3yJbTaT UX COeAMHEHMS
R3. BaxHbIM OOCTOSITEJILCTBOM, I1O3BOJUBIIMM BbIIOJHUTL COEIU-
HEeHWEe JIByX OTHOIICHUM, SIBJsIeTCS Haluuue y HUX obliero arpudyra
NIPENOIABATENL. O0paTuTe BHUMAHME, YTO IIPOEKIMs oTHolieHus R3
Ha aTpuOyTHI {IIPEIOJABATENb, IVUCLUUIIJIMHA} B TOYHOCTH paBHA OT-
HomeHuto Rl, a mnpoekuuMs Ha arpuOyTbl {IPENOIABATED,
KAQEJIPA} — OTHOUIEHMIO R2. DTo o3HavyaeT, YTo MpPU COCAUHEHWU
otHouieHuir Rl u R2 B oTHolieHue R3 He ObUIO NPUBHECEHO HUYEIO
HOBOTO U HMYEro He ObLIO moTepsiHo. IpyruMu clloBaMM, OTHOIIIE-
Hue R3 B TOYHOCTH MPEACTABIsIeT MHMOPMALMIO, COMEPKAIIYIOCS
B oTHolIeHusix R1 u R2.

PaCCMOTpCHHaH oriepauusi COCANHECHUSA OTHOIIIEHUA HAa3bIBAETCS
onepauueﬁ eCmecmeeHH020 CoeOUHeHUsl. Tenepb YTOUHUM €€ OIIpCac-
JICHUC.

Iyctb nanel aBa otHomienus RI(A1l) u R2(A2), roe Al, A2 — MHoO-

>XKecTBa aTpuOyToB (a He OAMHOYHBIE aTpudyThl). EcTecTBEHHBIM CO-
ennHeHneM 3Tux oTHomeHN RI(A1)* R2(A2) Ha3bIBaeTcs OTHOILE-

Hne R3(A1UA2), comepxaliee Te W TOJBKO T€ KOPTEXW Z, UIS
KOTOPBIX BbINOJHAIOTCS OJHOBPEMEHHO CJIEAYIOLIME IBA YCIOBUS:

O z[Al]le RI(Al);
O z[A2]e R2(A2).
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R1 : tabnMua R2? : tabnHua
I'IF'EI'IO.D,AEHATEJ'II:| AMCLMMNMHA I'IF'EI'IO,D,AEIATEJ'IM KADEORPA
MeaHoe hMaTemaTuyeckuil aHanuz MEaHOE 1m
MeaHoe eomeTpua Muxainoe 103
MeaHoe TeopuA BEPOATHOCTERA MNeTpoe 101
Muxainoe DpraHu4eckan xumua Ceprees 102
Muxainoe HeopraHuveckaa xMmMHA Cunopoe 102
Cepreee KEaHTOEAA MEXaHWES DenopoE 101
Cepreee ATOMHAA fHzMKa
Cepreee Duznka TERRAOMD TENE
Cunopoe ATOMHAA fHzMKa
Cupopog KeaHOEaA MexaHHka
Cunopoe TepmofuHaMUES
Metpoe MaTemaTuyeckui aHanuz
Metpoe hMaTemaTuyeckan naruka
Metpoe TeopHA MHOKECTE
Denopoe Tononarua
Degopoe hMaTemaTuyeckan naruka

R3=R1*R2 : zanpoc Ha Bbibopy

I'IF'EI'IO.D,AEHATEJ'IM AUCLMMITMHA, | KADEOPA,

HMeaHoe MeO0METRHA 101

MEaHOE Matematuyeckuil aHanuz | 101

HMeaHoe TeopuA BePOATHOCTER 101

Muxainoe Heopranwyeckas xumua | 103

Muxainoe DpraHuyeckan xMMUA 103

MNeTpoe TeopuA MHOMKECTE 101

MNeTpoe Matematuyeckad noruka 101

MNeTpoe Matematuyeckuid aHanuz | 101

Ceprees KEaHTOEEA MEXaHMKS 102

Ceprees ATOMHEA duzKka 102

Ceprees Puzuka Teepgoro Tena | 102

Cunopoe ATOMHEA duzKka 102

Cunopoe KEaHOBAA MEeXaHWEA 102

Cunopoe TepmMogHHAMHKS 102

PenopoE Tononarua 101

DenopoE Matemartuyeckad noruka (101

Puc. 1.3. lNpumep coeanHeHns OTHOLEHWN

HamomHlo, KBagpaTHbie CKOOKM YKa3bIBalOT HA TO, YTO paccMarpu-
BaeTCsl IPOEeKIMs Ha 3aK/I0YeHHble B HUX aTpubyThl. Onepauus ec-
TECTBEHHOIO COeJMHEHUs] 3[ech 0003HAaYeHa yepe3 cumBoa (*).
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Omepammst  €CTeCTBEHHOTO COSAWHEHMSI IBYX OTHOIIEHW MOXeT
OBITH BBIpAXKEHA Yepe3 olepallii JIeKapTOBOTO MPOM3BEICHUS, TIPO-
eKITNU U TIepecedeHnsT. PaccMoTpuM Tpu crrydast.

O MuoxectBa arpubyroB orHoiieHuir RI(Al) u R2(A2) He paB-

Hbl, HO nepecekawrcs (1. e. Al= A2, A1(VA2=# ). B ganHom
ciydae:

RI(A1)* R2(A2) = (RI(A1) x R2(A2 — A1)
N(RI(A1- A2)x R2(A2)).

O MHoxecTBa aTpuOYTOB OTHOLIEHMII He Iepecekatwrcs (T.e.
A1 A2 =). B 1aHHOM cjIyyae eCTECTBEHHOE COEIMHEHNE PaB-
HO JI€KapTOBOMY ITPOU3BEACHNIO NCXOTHBIX OTHOIIEHMIA:

RI(A1)* R2(A2) = RI(A1)x R2(A2).

O MHoxecTBa aTpubyTOB OTHOLLeHUI paBHbL (T. e. Al=A2). To-
[Jla €CTECTBEHHOE COEIMHEHUE PABHO I[EPECEUYEHUIO MCXOIHbIX
OTHOLLEHUM:

RI(A1)* R2(A2) = RI(A1)( R2(A2).

Ha puc. 1.4 moxazaHbl JBa HMNCXOOHBIX OTHOWICHUSI, UX ACKAPTOBO
NPOU3BCACHNEC N €CTECTBECHHOC COCAMHCEHMUC. B Ta6J'[I/IH€ JJId A€Kap-
TOBOTO TIPOU3BECACHUSA OTMCUYCHDBI TAJIOUKAMU TE€ KOPTEXKH, N3 KOTO-
PBIX MMOJYYEHbI KOPTCXKU €CTECTBEHHOIO COCAMHEHMUS.

‘ Mpumevyanme }

Asbik SQL npepocTtaBnseT cneumnanbHble CPEACTBA ANS PA3NUYHbIX
TNUNOB coeaunHeHust Tabnuy. ECTecTBeHHOE COEOUHEHWE OTHOLUEHWIA
R1 (IPENOAABATENL, OUCHUIUIMHA) U R2 (IPENONABATEJL, KAGEIPA),
NOKa3aHHbIX Ha puC. 1.3, MOXHO BbINOMHUTL C MOMOLLBIO CneaytoLero
SQL-BbIpaxeHus:

SELECT R1.*, R2.KAC®EIPA FROM R1l, R2Z WHERE RI1.IPEINOJABATEJIb=
R2 .TIPENIOOABATEJIB

Mo-pyccku 310 BbIrMSAAMT Tak: "BbiOpaTtb BCe cTtonbupl Tabnuubl R1 1
cronbeu KaoEAPA Tabnuupl R2 U3 AEKAPTOBOrO NPOU3BELEHNst R1 U R2
npu ycrioBuy, YTO Npenogasareny u3 3tux tabnvy 0gMHaKkoBbI".

3pecb noapasymeBaeTcsl UMEHHO OEKapTOBO Npon3BeaeHue, T. K. No-
Cne KMYeBOro CrioBa FROM ykasaHbl ase Tabnuupbl. B SQL Takke
MOXXHO MCMOJIb30BaTh OMNepaTop NATURAL JOIN AJIsl IBHOTO yKasaHusi
onepauun eCTeCTBEHHOIO COEANHEHWA.
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R1 : tabnuHua

R2? : tabnHua

Al

A

A2

A3

al
al
a2

b1
bz
b1

b1
b1
bz

cl
2
cl

R1xR2 : 3anpoc Ha soiGopky

Al | R1aZ | R2AZ | A3
al b1 b1 cl
al b2 b1 cl
a2 b1 b1 cl
al b1 b1 c2
al b2 b1 c2
a2 b1 b1 c2
al b1 b2 cl
al b2 b2 cl
a2 b1 b2 cl

R3=R1*R2 : zanpoc Ha Bbibopy

Al

A2 |

AJ

a2
al
a2
al
al

b1
b1
b1
b1
bz

cl
cl
2
2
cl

Puc. 1.4. EcTteCcTBEHHOE COeauHEHME OTHOLLEHNI

Ipn pabore ¢ OazamMm HAaHHBIX KPOME ECTECTBEHHOTO COCIUHE-
HUS UCIIOJb3YIOTCSI U APYrye Crocodbl KoMOMHALMKU Tadauu. OgHaKo
B PEJIIIIMOHHON TEOPUHN TOHSITHE €CTECTBEHHOTO COeMMHEHUST UTpaeT
HUCKITIOUUTEIBbHO BAXKHYIO POJib, IIOCKOJIBKY Yepe3 HEro ompenaeisercs
TTOHSTHE KOPPEKTHOM TEKOMITO3WITNN OTHOMW TAOGIWITHI Ha HECKOJIBKO
apyrux. O0 3ToM OymeT pacckasaHo B CIEAYIOLIEM pasiaele.

1.3. lekoMno3unuyuna OTHOLLUEHUI

Tabnuua 06a3bl JAHHBIX, MPEACTABSAIONIAS HEKOTOpPOE OTHOIIEHMUE,
MOXET MMEeTb OYeHb OOJbIlIMe pa3sMepbl MO KOJUYECTBY 3aIUCEid
(cTpok) u cTonbIIoB, a TakXke Mo ollIeMy 00beMy COJepXKallnXCs
B HUX JaHHbIX. DhPeKTUBHOCTD PaboThl ¢ TAOIMLIAMU IO Mepe pocTa
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UX 0o0beMa YMEHbIIAETCSl. DTO OOCTOSITENbCTBO BBIHYXJAeT MCKATh
CITOCOOBI TIEKOMIIO3UIINN OIHOW OOJIBIION TAaOJMUIBI HA HECKOJIBKO
Ta0JIUL MEHbILIUX Pa3MEPOB.

Tak, B paccCMOTpeHHOM B TIpSABIIYIIEM pasfiesie OTHOIICHUH
R3 (IPENONABATENL, OUCLIMIINMHA, KAGELPA) (cM. puc. 1.3) Bce arpu-
OYTHI MMEIOT TTOBTOPSTOIINECS 3HAYEHWSI, a aTpUOYT IIPENONABATEID
O[IHO3HAYHO olmpeneiser arpubyT KAGEIPA, I[OCKOJbKY KaX bl
TIpeTIoaBaTeNlb MPUIHCAaH TOJbKO K oaHOM Kadenpe. Hammame takoii
3aBUCUMOCTH MEXIy aTpuOyTaMu TIPENOIABATEIL U OVUCHUIIIMHA Ha-
TaJIKWBAeT Ha MBIC]Tb, YTO JEKOMITO3HWITNS BO3MOXHA.

OtHomenust Rl (IIPENOAABATESb, IUCIMIUIMHA) U R2 (IIPENOIABATEID,
KAGEIIPA) MOXKHO pPAacCMarTpuBaTh KakK pPE3yJabTaT AEKOMIIO3ULUU
oTHomeHUsT R3, T. €. KaK omepannio, oOpaTHYIO0 €CTeCTBEHHOMY CO-
eauHeHuo. O0parure BHUMAHUE, YTO OOLIMA OObEM JAHHBIX B OT-
"oureHussx Rl m R2 Meusblle o0beMa OAHHBIX B oOTHoluleHuu R3.
Kpome Toro, B orHomeHuu R2 arpuOyT NPENOOABATEIL HE HMMEET
TTOBTOPSIOIINXCST 3HAUYCHUIA.

OJeBNIHO, YTO OTHOIICHUS, TTONYYArOIINecs B pe3yiIbrare JIeKOMITO3H-
LIMM HMCXOOHOIO OTHOILEHHS, SBISIOTCA IMPOSKUMSIMU IOCIECAHEro Ha
HEKOTOpble TIOIMHOXKeCTBa aTpnoyToB. HamoMmHIo, 9TO TIpOeKIs OT-
HOILIEHHMSI HA 3a4aHHble aTPUOYThI IOTYyYaeTCsl M3 STOrO OTHOILEHUS IIy-
TeM yIOaJeHHs] M3 Hero BceX aTpuOyToB, KpoMe 3aTaHHBIX. 3aMeTUM
TaKXke, 4To ISl AEKOMIIO3UIIMU OTHOILEHHUS Ha JBE MPOEKIIMU HEoOXO-
JIMTMO, YTOOBI OHO OBLTO OTIpenielicHO He MeHee YeM TS TpeX aTprOyTOB.

JeKoMTIO3UTINS MOXeT OBITh KOPPEKTHON WM HeKoppeKTHOW. dpyri-
MU CJIOBAaMM, OHA MOXET ObITh 0OparuMoil wiu HeoOparumoii. Oopa-
TUMOCTB TEKOMITO3UIINH O3HAYAET, UYTO OHA ABISETCS SKBUBATCHTHBIM
npeobpaszoBaHueM UCXOAHOH uHGpopMauuu (popma u3MeHsieTcs, a
conepkanue Het). HeoOpatnMocTh TeKOMITO3WITNN O3HAYaeT HESKBH-
BIEHTHOCTDb NPEoOpa30BaHUsL: B comep:kaHue JUbo YTO-TO BHOCHUTCA,
Jmbo 4To-TOo TepseTcd. Jlamee MBI TamuM OTIpeleIeHHe KOPPEKTHOM
JEKOMIIO3UIIMN U MOKAXEM MPUMEDP HEKOPPEKTHOM TeKOMITO3ULIUU.

1.3.1. KoppekTHasa aeKkomMmnosuuumsa

,HCKOMHOfiMLlI/Iﬂ OTHOLICHMA HAa HEKOTOPbLIC CBOU IPOCKIMU HA3bIBA-
€TCA ICO[)[)@ICI’I’IHOI/?, €CJI1 MCXOJHOE€ OTHOLUCHHNE MOXKHO BOCCTAHOBUTH
IO 9TUM MPOCKUHUAM C IIOMOLIbIO OoI€paluKu €CTCCTBEHHOIO COCIM-
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HeHusi. TouHee, oTHoweHHe R(A) KOPPEKTHO NEKOMIO3UPYETCS
Ha cBou mpoekuun R[X] u R[Y] (Xc A, YCA), eciu BbIoJ-
HsieTcs1 paBeHCTBO R(A)= R[X]* R[Y].

Hanmpumep, naexkommo3uuusi oTHouleHust R3 (IIPENOJABATE]b,
IUCLUAIIJIVHA, KAGELPA) (cM. puc. 1.3) Ha cBOM TIPOEKIIUN:

R3 [IPENONARATENDL, MCIMIIIMHA| = R1 (IPENONARATEIL, IUCLILIAHA)

R3 [IPENOIABATEINL, KAGEIPA| = R2 (IPENONABATENL, KAGEIPA)
SIBJISIETCS] KOPPEKTHOM.

DTO yIBEPXKIECHUE MPOCTO CAEAYeT U3 TOro, 4To OTHolueHue R3 ObL1o
MoJjiyueHo u3 orHouieHuid Rl u R2 myreM MX €CTECTBEHHOIO COEou-
HeHUsl (em. pazod. 1.2.3).

1.3.2. NMpumMmep HEKOPPEKTHOI AeKOMNO3NLIUN

Ha puc. 1.5 nokazaHo HekoTopoe oTHolueHue R(Al, A2, A3), Tpu ero
npoekiuu R[Al, A2], R[A2, A3] u R[Al, A3], a TakKe eCTeCTBEHHOE

R(A1,A2,A3) : TabnHua

A | a2 | a3
1 i 0
0 1 D
I i 1

[Mpoekuma na A1,A2 Tlpoekuma na A2,A3 [llpoexuna na A1.A3

a1 A a2 | a3 Al | a3
1 i i i 1 i
0 1 1 0 0 0
0 0 i 1 0 1

EcTecTEE HHO® COeaMHEHHe TpeXx I'IPI‘.]EI{I.I,Hﬁ

A | AD | A3
1 0 0
0 1 0
i 0 1
i 0 0

Puc. 1.5. lNpumep HEKOPPEKTHON AEKOMMO3NLINN OTHOLLIEHNS
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COeMHEHNe 3TUX Tpex mpoekinit R[Al, A2]* R[ A2, A3]* R[Al, A3].

HeTpyaHo 3aMeTUThb, YTO €CTECTBEHHOE COSAMHEHUE COASPXUT KOp-
tex (0,0,0), Kotoporo HETr B HCXOAHOM  OTHOIUEHUU

R(Al, A2, A3). Takum obpa3zoM, AaHHAsT ACKOMITO3UIIUSI HEKOP-

pekTHa. MOXHO [0Ka3aTb, YTO 9TO OTHOLIEHUE BOOOILE HElb3s KOp-
PEKTHO IeKOMIIO3UPOBATh, T. K. B €CTECTBEHHOM COEIMHEHUU BCeraa
oynet nmosBasitbes Koprex (0, 0, 0) .

,[la.nee, roBopd O JAC€KOMIIOZUMIMKU OTHOLICHUA, MbI 6}/£LCM Bceraa
HUMETDb B BUAY KOPPEKTHYIO JEKOMIIO3ULINIO.

1.3.3. 3aBucumocTtu mexpay atpubyramm

Hrak, oTHOLIEHNWE HE BCErAa MOXHO IEKOMIIO3MPOBATb HA JBE CBOUX
npoexuuu. KpurepueM BO3MOXHOCTM JEKOMIIO3MLUM SIBISETCS Ha-
JIMYMEe B OTHOILIEHUMH HEKOTOPbIX 3aBUCHUMOCTEH MEXIy €ro arpuoy-
TamMu. OTo 001 Kputepuil. Eciu B yeM-11u00 OOHAPyXMBAIOTCH
Kakue-HUOyIb 3aBUCMMOCTH, TO CYILECTBYET NPMHUUIMAIbHAI BO3-
MOXHOCTb IPEICTABUTh OTO HEYTO B 00JIee KOMIIAKTHOM BUIE.

YT1o0OBl OTHONIEHWE MOXHO OBUIO JAEKOMITO3MPOBATH HA JIBE CBOMWX
MPOEKIINU, AOCTATOYHO CYIICCTBOBAHWSI B HEM TaK HA3BIBAEMBIX
(PYHKIIMOHAJTBHBIX 3aBUCHMOCTell. HeoOXOMMMBIM W JOCTATOYHBIM
VCIIOBUEM JICKOMITO3UIINM OTHOLIEHUS ABISIETC HATMUYNE B HEM
MHOTO3HAYHBIX 3aBUcHMoOCTeil. PaccMoTpuM 5TH 3aBUCUMOCTH IO

TTOPAAKY.

q)yHKLI‘I/IOHa.ﬂbeIe 3aBMCUMOCTH

DOyHKIMOHABHBIE 3aBUCHMOCTH TIPOCTHI TSI TIOHUMAaHWSI M OOBITHO
JIETKO OOHapyXWBalTCsS B OTHOIIeHWM. Mexay arpubytramu A u B
cylllecTByeT (DyHKIIMOHANIbHAsI 3aBUCUMOCTD, €CJIU JIlo0oe 3HaueHue
arpudyTa A OTHO3HAYHO OTpeeNisieT 3HaUeHne atpuodyra B.

PaccMoTpuM HECKONIBKO HIPUMEPOB OTHOLIEHWI, IOKA3aHHBIX Ha
puc. 1.3.

O B orHomeHun R2 (IIPEINOJABATEJL, KAGEJPA) MEXIY aTpulyTaMu
[IPEIOJIABATESIL U KAGEJPA UMeeTcs (PYHKIIMOHANIbHAsI 3aBUCU-
MOCTb, TIOCKOJIbKY KaXIblii MpernojaBarelb MOXET ObIThb TPUTIU-
caH JUIb K ONHOW Kadenpe (mpearmonaraercs, YTO COBMECTU-
TEJLCTBO He Jomyckaercs). JpyruMu cjoBamMu, MO 3HAUYEHUIO
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arpuldyTa IPEINOIARATEIIL MOXHO OJHO3HAYHO OMPEAeUTb, Ha
Kakoil kadenpe oH paboraeT. OmHAKO MeXIy aTpuOyTaMu
KAGEJIPA W IIPEIOJABATEJL B OTHOUIEHUU R2 HET (PyHKIIMOHATb-
HOI 3aBUCHMMOCTH: Ha ONHOW M TOW Xe Kadenpe Moryr paboTaThb
HECKOJIBKO TIPEMOAABATEEH.

O B orHoueHuun R1 (IPENONABATEIL, OUCLMILIMHA) HET HU OJHOM
(GYHKIIMOHATHLHON 3aBUCHMOCTH: OOWH W TOT 3XKe& TpernoaaBaTeiTb
MOXET 3aHMMAaThCSl HECKOJbKMMM JAMCLMIUIMHAMU, A OIHY WU TY
Ke TUCTIATTMHY MOTYT BeCTH HECKOJBKO TpeToaaBareieii.

O B orHomennu R3 (IPENOIABATENDL, IUCIMIIIMHA, KAOGEIPA) CYIIIE-
CTBYIOT 1B€ (PYHKLIMOHAIbHbIX 3aBUCUMOCTMU:

e MexJy arpuOyramu IPEMNOIABATEIL U KAOEIPA;
e Mexiy arpubyramMu OVUCHUIIIMHA U KAGEIPA.

BooOGiiie rosopsi, GyHKIMOHAIbHAS 3aBUCUMOCTh MOXKET UMETh Me-
CTO HE TOJNIBKO MEXIY OTACNBHBIMH aTpuOyTaMi, HO W MEXIY TOMI-
MHOXKECTBAMM AaTpUOyTOB OTHolIeHusA. Jlas sToro obuiero ciaydas
JTamuM ompeneeHrne (GyHKITMOHATHHON 3aBUCHMOCTH.

Ilyctb naHo HekoTopoe oTHouieHue R(A) ¢ aTpuOyTamMu U3 MHOXe-
cTtBa A, T. €. A — 3TO MHOXEeCTBO aTpuOYyTOB, a He OTAEJbHbIN aTpu-
Oyr. O60o3HauuM 4epe3 X u Y HEKOTOphIE€ IIOAMHOXECTBA aTpuOyTOB
(XcA, YCA). B orhHoutenuu R(A) BblIOAHSAETCS (DYHKLMO-
HaJlbHas1 3aBUCUMOCTb Mexay arpubytamu X u 'Y, obo3Hayaemast Kak
X—>Y, ecam i mo0bIX KopTexkel 1 m 2 3TOro OTHONICHUS U3
PaBEHCTBA MX IMPOEKLMid HA MHOXECTBO aTpuOyToB X clienyeT paBeH-
CTBO WX NpoeKIMit Ha MHOXecTBo arpndOyroB Y. MHade roBOpA,
¢yHKIIMOHAIbHAS 3aBUCUMOCTh X—>Y BBITIOJNHSIETCSI, €ClIK Ccrpa-

BEIJIMBO CJENYyIOllee BbICKA3bIBaHUE: M1 J100bix z1 U 2 u3 paBeH-
ctBa zI[X]=z2[X] cnenyer paBeHcTBO zI[Y]=z2[Y].

Ecim BuITTONHSIETCST (DYHKIIMOHANBHAS 3aBUCHMOCcTh X—>Y |, TO TO-

BOPAIT, 4TO aTpuOyThl X (PYHKIHMOHAILHO (OJHO3HAYHO) OIpPEae/IsIOT
arpudyTsr Y.

Hanpumep, B otHomieHuun R3 (IPENOIABATENL, IUCLMIIJIMHA,
KAQEJIPA), TIOKa3aHHOM Ha pwuc. 1.3, umerorcst cieaytoine ¢hyHK-
LIMOHAJIbHbIE 3aBUCHMOCTHU:

O {IPENONARATENL}—> {KAGEIPA} — mOpenojapare/b QYHKIUOHAIBHO
omnpenessier Kabeapy;
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O {mucummmaaA} —> {KAGEIPA} — OUCHUIINHA (PYHKIIMOHAIBHO OII-
penessier kageapy;

O {IPENONABATEJL, OMUCUMUIIIMHA}—> {KAOGEIPA} — IIPEINOAABATE/b
W JUCHMIUIMHA (PYHKIIMOHAJIBLHO OMpPENessiioT Kadenpy.

PaccmoTtpum enie oauH mpumep. [lpeanonoxum, 4To OTHOIIEHUE
POOAXM (TOBAP, KOJMYECTRO, IEHA, CTOMMOCTL) COIAEpPXKUT CBele-
HUS O TIPOAAHHBIX ToBapax. CTOMMOCTh TOBapa OMHO3HAYHO OTIpele-
JISIETCSl €ro KOJMYECTBOM M LIEHOM, IOCKOJBKY CYLIECTBYET MPOCTas
dopmyna: cmoumocms = Koauuecmeo x yena. [1o3ToMy B JaHHOM OT-
HOILIEHUM HMMeeTcsl (PYHKUMOHAAbHAS 3aBUCUMOCTb {KOJUUECTBO,
LIEHA} —> {CTOMMOCTb}.

Ecim B oTHomeHun R(A) BBIMONHAETCS (DYHKIMOHAIBHAS 3aBHUCH-
MocTb X—>Y (X c A, YC A), TO 3T0 OTHOIIIEHNE JEKOMITO3UPY-
ercst Ha nBe cBomx mpoekimn R[XUY] n RIXU(A-Y)]. Unaue
TOBOPS, CIPABEIIUBO CIEAYIOIICE PABEHCTBO:
R(A)=RIXUY]*RIXUA-Y)].

3necp yepes (*) obo3HaueHa omepalus €CTECTBEHHOIO COEIMHEHMS.
Takum obpazoM, UCXOAHOE OTHOIIeHUE R(A) MOXHO BOCCTAaHOBUTH

C MTOMOIIBIO OII€pal €CTECTBEHHOTO COCAMHECHNS ABYX CBOUX IIPO-
exumit — RIXUY] u RIXU(A-Y)].

Hanpumep, B oTHomeHuu R3 (NPENOJABATEJL, JVCLMIJIMHA,
KAOEIPA), IIOKA3aHHOM Ha puc. 1.3, umeercsd QyHKIMOHANIbHAA 3a-
BUCHUMOCTD {IIPEIOJABATENL} —> {KAoEIPA}. ClenoBaresbHO, 3TO OT-
HOILIEHWE MOXHO IE€KOMIIO3MPOBATh HA ABE MPOEKIIMU:

O R3 [IPENOOABATEIL, KAGELPA];

O R3 [IPENOOABATENL, OMCUMUIIIMHA].

B naHHOM mpuMepe MOXHO MPUHSATh TaKue 0003HAYECHUS:
O A = {UPENOINABATEIbL, IUCUNIIIMHA, KAGEIPA};

O X = {IPENOOABATEJL};

O Y = {knoEgpa};

O XUY= {IPENOOABATEIL, KAGEIPA};

O A-Y = {IPENOJABATEJb, IUCLUUIJIMHA};
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0 XU(A-Y) = {npEnogaBaTENL} U {IPEIOIABATENS,
IUCUUIIIVMHA} = {IIPENOJABATEIL, ONCIAIUIMHA}.

OTHollleHue TIPOIAXM (TOBAP, KOMMUECTBO, IEHA, CTOMMOCTDL),
HMelollee (byHKIIMOHANTBHYIO 3aBUCHMOCTD {KOIMYECTRO,
LIEHA} —> {CTOMMOCTDL}, MOXHO JA€KOMIIO3MPOBATh HA TAKNE HNPOEKIIMU:

O nPOIAXM [KOJIMUECTBO, LIEHA, CTOMMOCTE];
O npomaAXM [TOBAP, KOMMUECTBO, IIEHA].

B 11060M OTHOIIIEHWU CYIIECTBYeT XOTsI Obl OfHA (PYHKIIMOHATLHAS
3aBUCUMOCTb. Hampumep, sl TMPOU3BOJBHOTO OTHOIIEHUST R(A)

BCE€raa BbIIOJHACTCA 3dBUCHUMOCTDb A—>A , IIOCKOJIbKY IIO OIIpE€acC-

JICHWIO B JTIOOOM OTHOIICHWH HE MOXET OBITh OMMHAKOBBIX KOPTEXKei
1, CIemoBaTeIbHO, 000 KOPTEeK OTHOZHAYHO OTpEIeIseT caM ce-
0g. Takas ¢GyHKIMOHANBbHAS 3aBUCUMOCTH SBISICTCS TPWBUATBHOIN.
TouHee, pyHKIIMOHATHHAST 3aBUCUMOCTh X —>Y Ha3bIBAeTCS TPHBU-

ajlbHOM, ecnu Y X

Hanuuue B OTHOIIEHWM HETPUBUAIbHON (DYHKIIMOHAJIBLHOW 3aBUCHU-
MOCTH SIBJISIETCS TOCTATOYHBIM, HO HE HEOOXOAMMBIM YCIOBUEM KOP-
PEKTHON JEKOMITO3UIIMU 3TOTO OTHOIIEHUSI Ha JBE TMPOEKIUU. DTO
O3HayaeT, 4To eciliu (yHKIMOHAIbHAS 3aBUCUMOCTb €CThb, TO JEKOM-
MO3WIIUsT Bo3MOXHA. OmHAKO KOPPEKTHas MEKOMITO3UIINSI MOXET
OBbITH BBITIOJIHEHA W JUISI HEKOTOPBIX OTHOIIIEHWH, B KOTOPBIX HET HU
ofHO# byHKIIMOHANbHOM 3aBucuMocTu. Hanpumep, Ha puc. 1.4 Obi-
JIo TIoKa3aHo oTHolleHue R3 = R1* R2, B KOTOPOM HET HU OJHOM
HeTpUBUATbHOW (HYHKIIMOHAbHOU 3aBUCMMOCTH. OJHAKO OHO MO-
KeT OBbITb KOPPEKTHO JIEKOMIIO3UPOBAHO HA JABE CBOUX Mpoekinu Rl
u R2 (cMm. puc. 1.4).

[IpuBenemM HeKOTOpbIe CBOICTBA (PYHKIMOHANBHBIX 3aBUCMMOCTEIA.

3O Ilycts Y= {Al, s Ak} — HEKOTOpPOE IIOJAMHOXECTBO arpuOyTOB

OoTHoIIeHMSI. Ecii B 3TOM OTHOIIEHWU BHITIOJHSIETCS (I)YHKHI/IO—
HaJIbHas1 3aBUCUMOCTDb X—>Y, TO BBIMMOJHACTCA M MHOXECTBO

(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEN X—>{Ai}, rme i=1,..,k.

JpyruMu Cl0BaMHU, KOJb CKOPO BbIIOJHSETCS (PYHKIMOHATIbHAS
3aBUCUMOCTb MeXIy MHoOecTBamMu atpubytoB X U Y, TO BBINOJI-
HSIOTCS M 3aBUCMMOCTU MexXny X U OTMHOYHBbIMU aTpuOyTamu u3 Y.
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O6paTtHoe YTBepKIeHHNE TOXE BEPHO: €CIM B OTHOIICHWH BBHITION-
HAI0TCS (PYHKIUMOHAIbHbBIE 3aBUCMMOCTU X—>{Ai} (i=1,.., k),

TO BbLIMMOJHACTCA U (l)yHKHI/IOHa)TBHaH 3aBucumMocth X—>Y , r1e
Y ={4l,.., 4k}.

O B orHomieHun R(A) QyHKIMOHATBbHAS 33aBUCHUMOCTh X—>Y

BBLITIONTHSIETCH TOTAA M TOJBKO TOTAA, KOTIA OHA BBIMTOIHAETCH B
npoekunn R[Z], tne XUYCZ.

MHorosHa4Hble 3aBUCUMOCTHU

0O600LIeHueM IOHITUS (PYHKIIMOHAABHONM (OQHO3HAYHOI) 3aBUCU-
MOCTH SIBIISIETCST TIOHSITHE MHO203HA4YHOU 3aBUCUMOCTH. Hammane B oT-
HOILIEHUM MHOIO3HAYHOH 3aBUCUMOCTHU SBJISIETCI HEOOXOAMMBIM
W IOCTAaTOYHBIM YCIOBHEM €Tro JCKOMITO3WIIMHM Ha ABE MPOEKIINH.
HanomHio, uto BbloAHeHME PyHKUMOHAIBHON 3aBucumMocTu obec-
TTeYNBaeT JINIIb JOCTATOYHOE YCIIOBUE JEKOMMO3WINMH. BoT mmoueMy
HEKOTOpbie OTHOLIEHMSA 0e3 (PYHKIMOHAIBHBLIX 3ABUCUMOCTEH Bce-
TaKN MOTYT OBITH TEKOMITO3UPOBAHEI.

MHoro3HaYHasA 3aBUCHMOCTb MMEET CMBICT TOJBKO JUTSI OTHOIIIEHUIT
¢ TpeMms u dosee arpudyramu. Ilpolie Bcero nNOHATUE MHOrO3HAYHOM
3aBUCUMOCTA OOBSICHUTD MJIST OTHOIIEHWST ¢ TpeMs aTpuOyTaMu.
Ilycrs maHo Hekoropoe otHoweHue R(Al, A2, A3), Mg KOTOPOro

BBIIOJHAIOTCS CJIEAYIONINE YCIOBUS:

O atpubyt Al He ompeneinseT ONHO3HAYHO arpudyr A2, T.e. HeT
(PYHKIIMOHAJIbHOM 3aBUCUMOCTHU {Al} —>{A2} ;

O arpubyTtel A2 1 A3 He 3aBHCAT APYT OT OPyra, T. €. B OTHOLICHUHU
R(Al, A2, A3) nwoboe 3HaueHUEe A2 MOXET COYETaTbCs B KOpTe-
2Kax ¢ J100bIM 3HaYeHueM A3.

Torma B otHowieHun R(Al, A2, A3) BbIIOIHIETCS MHOIO3HAYHAS

3aBUCUMOCTb Mexay arpubyramu Al u A2, Koropas obo3Ha4yaeTcs

KaK {Al}—>>{A2}. Ilpu sTOoM ropopsr, uyro arpudbyt Al MHoro-

3HAYHO ompeaesser aTpuoyT A2.

D10 yacTHOE OIIPEACICHNEC MHOIO3HAaYHOM 3aBCUMOCTHU, BOBMOXHO,
1N HE OYCHDb IMMOHATHOC. HOC-)TOMy TIOSICHUM €TO Ha TITpUMeEpeE.
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Ilycth maHo  oOTHOIIEHUE R (IPENONABATESB,  IVCLMILIIVHA,
YBIIEUEHVE), KOTOPOE COAEPXUT CBEACHUSI O TMperojaBaTensix, Juc-
LIUTIJIMHAX, 3aHATUS 11O KOTOPBIM OHWU MPOBOIST, U JIMYHBIX YBJIeUe-
Husx (xoob6u). Tlpeamonaraercsi, YTO OAWH TIpernoaaBareb MOXET
TIPOBOIUTEL 3aHATHS IO HECKOJIBKUM AWCITUIIMHAM, T. €. aTpuOyT
[IPEIOJIABATEJIb HE OMPEENsieT OAHO3HAYHO aTpUOYT AMCIMIUIMHA.
Hanee, MBI cUMTaeM, YTO HET HUKAKOM CBSI3W MEXIY AUCITUTLTMHAMU
W YBIGUEHMSIMU TIpernonasareseit. MHaye roBopsi, ecliu U3BECTHO,
YTO TIpenofaBaTeslb YATAET CTYAEHTaM, HallpuMep, MaTeMaTndecKui
aHaJIn3, TO U3 3TOTO HENb3s OJHO3HAYHO OMpPENeIUTh, YeM KOHKpEeT-
HO OH yBIIeKaeTcs. M HaoGopoT, ecan MBI 3HaeM O KOHKPETHOM YB-
JIEYEHU W MPeToiaBaressi KJIacCUUYecKol MY3BIKOW, TO HE MOXEM Of-
HO3HAYHO €Ka3aTh, KaKOW MMEHHO IWCIUTUIMHOW OH 3aHWMaeTcs.
Bce aT0 03HavaeT, 4To B paccMaTpMBacMOM OTHOIIECHWW 3HAYCHUST
aTpUOYTOB JMCLUIIIVHA U YBJIEUEHME MOTYT cOYeTaTbcsl MPOU3BOJIb-
HBIM oOpa3zoM. MTak, arpubyThl JUCUMIUIVMHA W YBJIEUEHVE HE 3aBH-
CSIT IPYT OT Jpyra, a aTpubyT IPEIOIABATEIL HE OJHO3HAUYHO OTpe-
JiesisieT atpuoyT IMCUMIIIMHA. TIpuMep paccMOTPEeHHOTO OTHOIIEHUS
rToKasaH Ha puc. 1.6.

R : TabnHua

I'IF'EI'IO.D,AEIATEJ'II:| OHCLMNIHA | YBINEYEHWE
HMeaHoE MaTematiyeckuil aHanus | KnaccHyeckan MyseIka
MeaHoe MaTtematuyeckdid aHanus  Oython

KMeaHoE ["eametpua Knaccudeckan mMyzeika
MeaHoE ["eameTpua Dython

Muxainoe ClpraHKyeckan KMMKA Mon-myzeika
Muxainoe HeopraHudeckan xumua | Mon-Myseika

Puc. 1.6. OTHOLWIEHNE C MHOIO3HA4YHOM 3aBUCUMOCTLIO
IIPEIIOIOABATEIL —>> OUCHIUIIIIMHA

IlockonbKy B OTHOILUEHUM R MOCTYIMPYeTCsl HE3aBUCUMOCThb aTpuly-
TOB IVCUUIUIVHA U YBIEUEHWE, TO B OTOM OTHOILEHMM KAXI0€ coue-
TAHWE 3HAYEHUH aTpuOyTOB NIPEMNONABATENL U OUCHUIIMHA JOKHO
COYeTaThCd ¢ KAXKIbIM 3HAUeHMeM aTpubyTa yBIEUEHME. B mpumepe
OTHOLICHMS], IOKA3aHHOM Ha puc. 1.6, npenoaasareib MBaHoB 1po-
BOAMT 3aHATHS IO ABYM AMCLMIUIMHAM M MUMeeT nBa xo00u. Iloatomy
eMy B Ta0lMlle MOCBAIIEHO YeThbipe 3amucu (KopTexa). MuxaiiioB
3aHAT ABYMS OUCUMIUIMHAMU M KMMEET OJHO YBJIeYeHME, ITODTOMY
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WHpOpMaIs 0 HeM TIPEACTAaB/ieHA B OTHOIIECHUU ABYMS 3aMUCSMMU.
B 1aHHOM OTHOLIEHWM WMEETCS MHOTO3HA4YHAs 3aBUCUMOCTD
[IPEINOIABATEIL —>> IMCIMIUIMHA WM, APYITUMM CJIOBAMHU, aTPUOYT
[IPEIIOIABATEJIL MHOTO3HAYHO OMpEAEIsSeT aTpuoyT IUCHUIUIMHA. 3a-
METUM, YTO MBI OBl HE TOBOPWIM O MHOTO3HAYHOMW 3aBUCUMOCTU
[IPENOINABATEIL —>> IMCUMIIJIMHA, €CTM  Obl  MeXAy aTpubyramu
IVMCIMIUIMHA W YBJIEUEHME CYIIECTBOBaJIa Kakas-HUOYIb 3aBHCH-
MOCTb.

O4ueBUIHO, YTO C TOYKM 3pEHUs XpaHEeHMS HHGPOPMALUM TaKoe
MpeACTaBlIeHue OTHOILUEHMS B BUAE OAHON TaOIMuUbl H3OBITOUYHO.
W neiicTBUTENBHO, €T0 MOXHO IE€KOMIIO3MPOBATh TaK, KaK MOKA3aHO
Ha puc. 1.7.

R : Tabnmua

NMPENOOABATEND| OACUMNNHHA | ¥BENEHEHWE
MeaHoB MaTemaTMyeckMid aHanK3 Knaccu4eckan My3kika
MEaHOE Marematqeckli aHanus Tythan

MeaHoE [eoMeTpHA Knaccudeckan My3kika
MeaHoE [eoMeTpHA Dython

Muxainoe OpraHv4eckan xMMUAa Mon-mMy3kika
Muxainoe HeopraHwyeckaa xumua | Non-My3kika

Mpoexuma wa MPEMNOAABATE b, AMCUHIAMHA  Tpoexuna na MPENOJABATE/b, YB/IEMEHHE

MPENOOABATENE | AWNCLMNNHHA Mpenogaeatens | YENEYEHHKE
MeaHoE MaTeMaTHHECKHA aHANH3 MeaHoE Knaccuyeckan Mysblka
MeaHoE leomeTpuA MeaHoE Dython
Muxainoe OpraHuyeckan xUMUA Muxainoe Mon-My3kika
MM ainoe HeopraHW4eckaa xumua

Puc. 1.7. [lekoMno3vums OTHOLLEHUS, COAEPXALLErO0 MHOMO3HA4YHYO
3aBNCUMOCTb ITPEIIOIABATEJIL —>> IVICIUIIJIMHA

IMockonbKyY BBITTOTHAETCS MHOTO3HaYHas 3aBHCUMOCTD
IIPENOIABATEIL —>> IMCUMUIIIMHA, aTPUOYThl IVCLMIUIMHA U YBJIEUEHNUE
He 3aBUCAT IpyT oT Apyra. [ToaToMy nMeeTcst BO3MOXKHOCTD TIPEACTABUTh
CBSA3U IIPEIOIABATEJIL—IVCLMIUIMHA MW IIPEIOIABATEJIL—YBJIEUEHUE
B BUJIE OTJEJTEHBIX OTHOIIEHW, TPUYEM TaK, YTOOBI MCXOTHOE OTHOIIIE-
HUe R (IPENONABATENL, IVCUMIIJIMHA, YBJIEUYEHME) TIOJTHOCTHIO BOC-
CTAHABJIMBAJIOCH C TIOMOIIBIO OIepallii €CTECTBEHHOTO COEIMHEHNUS.

006061KM BbllIeckazaHHoe. OTHouueHue R(Al, A2, A3), B KOTOpOM

BBIIIOJIHSETCSI MHOTO3HA4YHAs1 3aBUCHUMOCTb { Al} —>>{ A2} , MOXHO
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JEKOMITO3UpPoBaTh Ha nBe mpoekiuu: R[Al, A2] u R[Al, A3]. Bro

O3HA4aeT, 4yToO BbBIITOJIHACTCA ciacayrouee PaBEHCTBO!
R(AL, A2, 43)= R[Al, A2]* R[Al, 43].

Crneayoluyii OpuMep OTIMYAETCS OT PACCMOTPEHHOro paHee JIUIb
ypoBHeM abcrpakuuu. IlycTb [gaHO  HEKOTOpOe  OTHOLIEHuE
R(A1, A2, A3), xoTOpoe MpeAcTaBieHO B Bulde TAOJIMLbI, ITOKA3aH-

Hoil Ha puc. 1.8. ODTo npeacTasieHne oTHoleHUs1. Best mHbopmanms
0 3aBUCUMOCTIX MEXJY €ro aTpubyramMu He MOCTYJIUpPYyeTCs] KaKUMHU-
b0 TIpelTOXKEHUSIMH, a 3aKJIIoUYeHa B caMOM TpPENCTaBJIeHWU OT-
HoteHusi. UHave roBopsi, 3aBUCHUMOCTH, €CJIM OHU CYIIECTBYIOT, MO-
TYT OBITh BBISIBJIEHBI M3 aHAJIM3a CaMOTO COJEPXKMMOTO OTHOIIEHUSI,
XOTS 3TO M He BCETIa TpocTast 3aiayva.

R(A1,A2,A3) : Tabnmua

A A2 | A3
a2 b1 cl
a2 b1 2
al b2 2
al b1 cl
al b1 2
al b2 cl

Puc. 1.8. OTHOWEHME C MHOrO3HA4YHON 3aBUCUMOCTbIO A1 —>> A2

B naHHOM OTHOLUEHMM BBINOJHAETCS MHOIO3HAYHAs 3aBUCUMOCTD
Al—>> A2 . [loaToMy €ro MOXHO AEKOMIIO3MPOBATh HA ABE MPOEK-

uun — R[Al, A2] u R[Al, A3], xak nokaszaHo Ha puc. 1.9.

B paccmorpeHHOM oTHollleHWM (cM. puc. 1.8) KpoMe MHOTO3HaYHOM
3aBUCUMOCTH Al—>> A2 BBHITOJTHAETCS €llle 1 MHOTO3HAYHasd 3aBU-
cuMoctb Al—>> A3 . CienoBaTe/lbHO, UCXOAHOE OTHOLLUEHUE MOXHO
JIeKOMITO3upoBaTh Ha nipoekiiuu R[Al, A3] n R[Al, A2], T. e. Ha Te
K€ caMmble, YTO IO3BOJISET IMOJYYUTh 3aBUCUMOCTh Al—>> A2 .

B o006iuiem ciyyae MHOro3HayHas 3aBUCUMOCTb OIIPEIENSETCS HE
TOJIbKO MEXIy OTHOJIEMEHTHBIMU MHOXECTBAMU aTpUOYTOB.

Panee YK€ OTMECYAJIOCh, YTO HAJINYUEC MHOTO3HAYHOW 3aBUCUMOCTU
B OTHOLICHUU ABJISACTCA H€O6XOI[I/IMI)IM N JOCTATOYHBIM YCJIIOBUEM
JNEKOMITO3UIIMN OTHOIICHHWS Ha IBE €T0 IMPOCKIIUHU. Ecnu B otHOMIIE-
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HUM R(A) BBITTOJHAETCS MHOTO3HAyHasl 3aBUCHMOCTh X—>>Y , TO

5TO OTHOLIEHUE MOXHO AE€KOMIIO3UPOBATh HA [BE MPOEKLIUU —
RIX)Y] u R[X,Z]. DTO yTBEpXJ/€HUWE O TOM, YTO MHOIO3HAYHAas

3aBUCUMOCTh HEOOXoauMa JjIs1 JEKOMITO3ULIUH.

R{A1,A2 A3) : Tabnmua

Al | A2 | A3
a2 b1 cl
a2 b1 c2
al b2 c2
al b1 cl
al b1 c2
al b2 cl

MNpoexuma va A1, A2 Tlpoekuma Ha AT, A3

Al | Az Al | A3
al b1 al cl
al b2 al c2
32 b1 a2 cl
a2 c2

Puc. 1.9. lekomno3viums otHoweHus R(A1, A2, A3)
C MHOIO3Ha4yHOM 3aBUCMMOCTbLIO A1 —>> A2

To, 4To HaMYMe MHOTO3HAYHON 3aBUCHMOCTH SIBIISIETCS €Ille U JIOC-
TATOYHBIM YCJIOBUEM [OEKOMIIO3UMLIMM, BBITEKAeT M3 CJEedYIOLIEro.
IMycts oTHOmeHMe R(A) NEKOMITO3WpYeTCsS Ha JBE TPOEKITUU —

R[X] m R[Y] (3tr0 o3nHawaer, uro R(A)=R[X]*R[Y]). Torma
B OTHOIIEHUU R(A) BBITONHSIIOTCSI IBE MHOTO3HAYHBIE 3aBUCUMO-
cti: XNY—>>X-Y n XNY-—>>Y-X. WUnave rosopsd, eciu

HaM yJajJoChb AEKOMITO3MPOBATH OTHOIICHUE Ha ABE IPOCKIHWU, TO
9TO O3HA4Y4€T, YTO B OTHOLUCHHUM BbIIIOJHAIOTCA, IIO Kpaf/iﬂeﬂ MEpE,
JIBE€ MHOTO3HAYHbBIC 3aBUCUMOCTH.

Ha puc. 1.10 npencrasieHo HekoTopoe oTHoleHue R(Al, A2, A3) u
JBe ero npoekuun — R[Al, A2] u R[A2, A3]. HerpyaHo npoBepuThb,
YTO BBITIOTHSIETCST paBeHCTBO R(Al, A2, A3) = R[Al, A2]* R[ 42, A3].
CienoBare/ibHO, OTHOLIEHHUE NEKOMIIO3UMPYETCs Ha 3TU IPOEKIUH.
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Ho Ttorna B otHomeHuu R(Al, A2, A3) BBHIMOIHSAIOTCS JABE MHOIO-
3HAYHbIE 3aBUCUMOCTU:

O A2->> Al, MOCKOJBKY {Al, A2} N {A2, A3} = {A2} n
{Al, A2} {42, A3} ={41};
0O A2->> 43, nockonbky {A2, A3} —{Al, A2} ={43}.

C y4eToM TIepBOI 3aBHCUMOCTH WCXONHOE OTHOIICHWE MOXHO Je-
KOMITO3UpOBaTh Ha mpoekimu R[ A2, A1l u R[A2, A3], noka3aHHbIE

Ha puc. 1.10. C yyeTom BTOpPOil 3aBUCMMOCTH 3TO OTHOIUEHHUE MOXK-
HO I€KOMITIO3MPOBATh HA TAKKME XK€ IMPOEKIIHUHU.

R(AT,AZ,A3) : TabnuHua

Al | a2 | A3
al b1 cl
al b1 c2
al b2 cl
32 b1 cl
32 b1 c2

[Mpoekuma Ha A1, A2

[poekuma va A2 A3

Al

| Az

A2 |

A3

al
al
a2

b1
b2
b1

b1
b1
b2

cl
c2
cl

Puc. 1.10. V3 paHHO 0ekoOMMo3uumu OTHOLLIEHUS! CreayeT Hanu4me
B HEM 3aBucumocTten A2 —>> A1 n A2 ->> A3

HeTpyaHo 3aMeTUTh, YTO B ONpeAeJeHUU MHOTO3HAYHON 3aBUCUMO-
CTH MHOXecTBa arpnOyToB Y U Z UTPAOT CUMMETPUIHBIC POJIN: €CITN
4yTO-1100 chpaBemiuBo Wid Y, TO 3TO XK€ CHpaBeliuBO U Aad Z, u
Haobopor. [loaTomMy MOXHO chOpPMYIHPOBaTH CIEIYIOIIEEe YTBEpP-
KIeHUe: MHOTO3HAYHAsA 3aBUCUMOCTh X —>>Y BBIMOJHAETCS B OT-

HolleHUW R(A) Torjaa W TOJTBKO TOTHA, Korna B R(A) BBITIOTHSETCS
MHOIO3Ha4YHAas 3aBUCUMOCTb X—>>7. .

MHoro3HauHble (2 TakKe U (pYHKIIMOHAJIbHbIE) 3aBUCUMOCTH COXpa-
HSIOTCS B IPOEKIMIX OTHOIIEHUSI, KOTOPblE HE 3aTparuBaloT UX Jie-
BOi yacTtu. [IpyruMu cjioBamu, €ciu B oTHOLIeHUM R(A) BbIUIOJHSI-
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€TCSl MHOIO3HAyHas 3aBUCUMOCTb X—>>Y , TO B J1000i MpOEeKLUUU
R[U], ana koropoit X< U, BbIIOJNHSIETCS MU MHOrO3HAYHasi 3aBU-

cumocts X—>>Y(U. a1 PyHKUMOHANIbHBIX 3aBUCMMOCTEN BEPHO

U oOpaTHOE YTBEpXICHWE: €CIM B TPOECKIWHN BBHITIOTHSAETCS (DYHK-
LIMOHAJIbHAS 3aBUCUMOCTb, TO 3Ta X€ 3aBUCHMOCTb BBINOJIHAETCA U
BO BCEM OTHONIEHWH. JIJIsT MHOTO3HAYHBIX 3aBUCHMOCTEH 3TO YTBEp-
KIeHUE He BEePHO: M3 BBIITOJHUMOCTM MHOIO3HAYHOM 3aBUCHUMOCTH
B HEKOTOPOW TIPOEKIIMH OTHOIICHUS ellle He cJemyeT ¢e BBITTONTHM-
MOCTb BO BCEM OTHOILUEHUM.

1.3.4. [lpaBuna BbiBOAa 3aBUCUMOCTEN

Bce yrBepxkaenus, chopMylupoBaHHbIE A1 MHOTO3HAYHBIX 3aBUCH-
MOCTeil, crpaBeIUBbl U 111 QYHKIMOHAIBHBIX 3aBucuMocTeil. Ilo-
9TOMY Jajiee Mbl OyIeM paccMaTpUBaTh TOJbKO MHOIO3HAYHBIEC 3aBU-
CHMOCTHU.

Ecau B oTHONIEHUU OBLIO KaKUM-JTMOO OoOpa3oM 3aMeueHO BBITION-
HEHHME ONHUX 3aBUCHMOCTEM, TO IPYTMe MOTYT OBITh BBIBEAECHBI JIO-
TUYEeCKU U3 TeX, YTo oOHapyXeHbl. B ocHOBe JeKOMMO3UIIUU, KaK
W3BECTHO, HAXOAUTCH Ta MWW WHAsI 3aBUCUMOCTb. TakuMm oOpazom,
WMesl HECKOJIBKO 3aBUCUMOCTEN, MBI WMEEM BO3MOXHOCTH BBIOOpA
nekommo3uiinu. He Besikasi 1eKOMTIO3UIIAST MOXKET OKa3aThCsl yaay-
HOU ¢ TOUKH 3pEHUS] SKOHOMHOTO TIpeicTaBieHus naHHbIX. He ctout
Takke 3a0bIBaTh U O TOM, UYTO Pe3yIbTaThl JEKOMIO3UIIMU (TTpOeK-
IIMU MCXOJHOTO OTHOIIEHHSI) MOTYT UCTOJb30BaThCsl KaK UCXOMHBINT
Matepuai s JaJbHENUTIENH JEKOMITO3UITI: TO, YTO XOPOIIO Ha Tep-
BOM 3Tare JEKOMITO3WITNN, MOXET TIOXO CKAa3aThCsl HA BCEWl MHOTO-
3TaMHON JMekoMmosuiinu. MHade ToBOpsl, ONTUMU3AIUs AEKOMIO3H-
IIWA B TIEJIOM HE O3HAYAET, YTO KAXKIBIA OTAETBHBIN €€ 3T TOJIXKEeH
OBITh HAWTYUIIINM.

HaHHbIil pazaen MocBsilieH BBIBOAAM OJHUX 3aBUCUMOCTeH U3 (akra
HAJIMYUS APYTUX U AIPECYETCs TeM, KTO XO4eT JUOo IydxKe 1o3Harhb
PEJISILIMOHHYIO TEOpUIO, JIMOO IOYNPAXKHSATbCS B JOIUKE WU anredpe
MHOXECTB. DTOT MaTepual He U3 JIETKUX U MOXET OBbITh IPOIyLIEH
IpY IMEepBOM YTEHUM OAHHON MmaBbl. Tak wniu MHaye, S MPUBOXY
31ech MPaBUJIa BhIBOIA 3aBUCUMOCTEN.

B CUCTEMY TIPaBUJI BbIBOJA MHOTO3HAYHBIX 3aBUCUMOCTENW BXOHAT
YEeThIPpC OCHOBHLIX TIpaBUJIA. l'lpemz[e YEM UX MEPECUYUCIUTDL, JOTOBO-
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pumcst 06 oboszHaueHusix. Yepez A OymeM o0o3HAYATh MHOXKECTBO
Bcex arpuOyToB oTHomIeHus, a 4yepe3d X, Y m Z — TOIMHOXecTBa
atpudbytoB (X A, YC A, Zc A). Pazymeercs, kaxnoe U3 HUX
MOXET cofepXaTb U TOJBKO E€IWHCTBEHHBIM DBJEeMEHT — KaKok-
HUOYIb OAWH aTpuOyT oTHOolIeHus. s o0o3HaueHusT MHOTO3HAY-
HOU 3aBUCUMOCTH WCIONb3yeTcsl, KaK U paHblle, CUMBOJ (—>>).
OnHako Bce TIPUBEACHHBIE Jajnee YTBEPXKIECHUS CIpaBeUIMBBI He
TOJILKO JUISI MHOTO3HAYHBIX 3aBUCUMOCTEN, HO W JUIST (PYHKIIMOHATb-
HBIX 3aBUCUMOCTEH.

MTaK, IUI 3aBUCUMOCTEH MEXIY anl/IGYTaMl/I OTHOLUCHMUA BbIIOJI-
HSIOTCS CICAYIOUINE TIpaBuIa BbIBOJA:

1. Ilpasuso donoanenus. Eciu BBIIONHSIETCST 3aBUCUMOCTE X—>>Y |
TO BBITIOJHSIETCSI U 3aBUCUMOCTb X —>>7 NSl BceX Z, TaKuX, YTO
YNZ=X u XUYUZ=A.

2. Ilpasuno pegprexcusnocmu. Eciu XY, 0 X—>>Y .

3. Ilpasuno nonosnenus. Ecnu BbIMOMHsIETCS 3aBUCUMOCTb X—>>Y U

JUTST HEKOTOPBIX TIoAMHOXKecTB atpubyToB V 1 W cripaBe/yTuBO BKITIO-
yenne V < W , To BeITIONHAETCS 3aBucMocth XU W-—>>Y V.

4. Ilpasuro mpanzumuenocmu. Eciu BbIIONHSIOTCS ABE 3aBUCUMOCTHU
X—>>Y wu Y-—>>Z, TO BHIOJHICTCSI U 3aBUCUMOCTb

X>7Z-Y.

W3 3TuX 4eTblpeX OCHOBHBIX IPaBWI MOXHO JIOTUYECKH BBHIBECTH

elle TPU AOMOJHUTE]bHbIX IIPABUIA;

1. Ipasuno o6sedunenus. Ecnu BHIIONHSIIOTCS [BEe 3aBUCUMOCTU
X—>>Y wu X-—>>Z, TO BHIOJHICTCSI U 3aBUCUMOCTb
X—>>YUZ.

2. Ilpasuso paswocmu. Ecnau BBIMOJHAOTCS JIBE 3aBUCHUMOCTU
X—>>Y wu X-—>>7Z, TO BbBIIOJHIETCI U 3aBUCUMOCTb
X>Y-Z.

3. Ilpasuro nepeceuenus. Eciu BbIIONHSIIOTCS AB€ 3aBUCUMOCTHU
X—>>Y wu X-—>>Z, TO BHIOJHICTCSI U 3aBUCUMOCTb
X—>>YNZ.

ﬂOl’[OJ’IHI/ITCHBHbIC TIpaBujiIa y,Z[O6HO NCITOJIB30BATh IJIsI COKpAIlCHUA
JUTUHBI BBIBOJIA 3aBUCUMOCTEM.
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B kavecTBe mpuMepa, a TakKe VIS YITpaXHEHWs] B oOpalleHn! ¢ 3a-
BHCUMOCTSIMU PAacCMOTPUM BBIBOI W3 YETHIPEX OCHOBHBIX TPaBUT:
TIpaBujIa Pa3sHOCTH U MPaBUjIa TTepeceIeHMSI.

Ilycte manbl aBe 3aBucuMocty X—>>Y u X-—>>Z 6 Torga BbIBOA

MIpaBUWJIa Pa3HOCTH COCTOUT M3 CICAYIOIINX YeThIPeX IIaroB:

1. Ilo MpPaBUILY MOMIOJIHEHUS u3 X—>>7Z cleayer
XUX—>>XUZ,1.e. X—>>XUZ.

2. Tlo TpaBuUIly TIOTTIOJTHEHUS us X—>>Y ciaenyer
XUZ—>>YUZ.

3. Tlo MPABUITY TPAH3UTUBHOCTU u3 X—>>XUZ u
XUZ-—>>YUZ caeagyer X-—>>(YUZ)-(XUZ). Oanako
(YUZ)-(XUZ)=Y-Z—-X, 1o3TOMYy BHITIOJHSIETCS 3aBUCH-
mocTh X—>>Y -Z -X.

4. Takx xak (Y-Z)NXc X, TOo MO TpaBuUily TIOMOJTHEHUSI W3
X—>>Y-Z-X caegyer XUX—>>(Y-Z-X)U(Y-Z)NX.
Ho XUX=X, a (Y-Z-X)U(Y-Z)NX=Y-Z, 1nosromy
CTpaBeINBaA 3aBUCUMOCTh X—>>Y —Z.

Tenepb BbIBEJIEM MpaBuIoO [1epeCceyYEHUsI. ITockosbky
YNZ=Y-(Y-Z), T0 mIpaBuIo IepeceyeHus IOLydaeTcs U3 Ipa-

Buna pasHoctw: w3 X—=>>Y uw X-—>>Y-Z cruenyer
X—>>Y-Y-Z v X—>>Y[Z. IIpaBuio o0beIMHEHNUS MOXHO
000CHOBATH AHAJIOTUIYHBIM 00Pa30M.

1.3.5. Knioun

ITpu cuHTe3e W aHaaM3e OTHOUIEHUN (Tabauil 6a3bl NAHHBIX) BaX-
HYIO POJIb UTPAET TIOHSATUE K/AF0Ya OTHOIIEHUS (Tabauiibl). DTO MOHS-
THE TIPOU3BOMHOE OT MOHATUS (HYHKIMOHATBHOW 3aBUCHUMOCTH, KO-
TOopoe OBUIO PacCMOTPEHO B MpeablaylleM pasaeiie. MoXHO cUMTaTh,
YTO KIIIOYU SIBJISIETCS apTyMEHTOM (JIeBOM, YacThio) (PpyHKIIMOHATBHOMN
3aBUCUMOCTU MEXIY MHOXKECTBAMH ATPUOYTOB OTHOIICHUSI.

Kniou (key) — 9TO MHOXECTBO U3 OJHOIO WU HECKOJIbKUX aTpuOyTOB,
KOTOpO€ OJHO3HAYHO olpenendeT (MAeHTUDUIUPYET) BCIO 3aMUCh
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B OTHollleHUH. Takum oOpa3zoM, MHOXECTBO aTpuOyToB X SIBISIETCS
KJIIOUYOM OTHollleHUs1 R(A), €clidi B 3TOM OTHOIIEHUU €CThb (hpyHK-

LIMOHANbHAY 3aBUCUMOCTh X—>A . M Hao0opoT, €ciiu B OTHOLUEHUU
R(A) umeercs HyHKIIMOHAIBHAS 3aBUCUMOCTh X—> A , TO MHOXeE-

cTBO arpubyroB X SIBISIETCS KIHOUOM 3TOro oTHouieHusi. O4eBUIHO,
YTO [JIABHBIM IPU3HAKOM KJIIOYa OTHOILUEHMS SIBJSIETCS YHMKAjlb-
HOCTb (HEOBTOPSIEMOCTb) €0 3HAYEHUIA.

W3 camoro ormpenenaeHns] OTHOIIEHUS CJIEAYET, YTO B JIDOOM OTHO-
IIeHnn Bcerga Halimercs kmrod. [lo KpaitHelt Mepe, KIIFOYOM MOXKET
OBITH MHOXKECTBO Bcex arpuOyToB A, T. K. B JTI0OOM OTHOIIECHUN UMe-
eTcd TpuBHaJbHAs (PYHKIIMOHAJIBHAS 3aBUCHUMOCTE A —>A | TI0-

CKOJIbKY KaX[1asl 3alliCh BCTPEYAETCs B OTHOLIEHUM BCEro OAMH pas
U, CIeI0BaTeNbHO, OMHO3HAYHO MAECHTUGULMPYET caMa cebs. OgHa-
KO Ilpu pazpaborke Tabjuil 6a3bl JaHHbIX OObIYHO MHTEPECYIOTCS HE
TPUBUAIbHBIMU KJIIOYaMU, A COCTOSIUMMMU M3 OJHOIO WU HeOOJb-
1IOT0 KoJuyecTBa aTpuOyToB. JleicTBUTENbHO, TPUBUAJIbHbBIE 3aBU-
CHUMOCTHM He JAlOT BO3MOXKHOCTb IOJYYUTh NEKOMIIO3UIIMIO OTHOIIE-
HMS HA JBE MPOEKIIUH.

PaccmoTpuM B KadyecTBe Tpumepa TaOJUILy, MPeACTaBISIIONIYIO OT-
HOIICHUE CTymeHTH (CDaM_T/IJ'H/IF[, Musa, OTuecTBO, quGHaH_r‘pynna).
Kakue arpuOyThl B 3TOM OTHOIIEHUU MOTYT cOCTaBUTh Kitou? [Tpen-
roJjlaraercsi, 4To KaXJbIfl CTYIEHT MOXET HaXOJUThCS TOJIBKO B Of-
Hoil yueOHoii rpynie. Kazajgochk Obl, YTO MHOXECTBO aTpUOYTOB {da-
Mundg, lMd, OquCTBo} JOJKHO OJHO3HAYHO I/IlleHTI/I(I)I/IHI/IpOBaTB
CTYNEHTA, a CJeloBaTebHO, W TPYINy. OTo OblJIOo Obl BEpHO, eciu
Obl MBI UCKJTIOUUIU BO3MOXHOCTbH CYIIIECTBOBAHUSI B OJHON Tpymnie
TOJTHBIX Te30K (0JHO(pAMUIBIIEB ¢ ONMHAKOBHIMU WUMEHAMU U OTYe-
ctBaMM). XOTSI 3TO U MaJIOBEPOSITHO, HO Bce Xe BO3MOXHO. Takum
00pa3oM, MHOXECTBO aTpUOYTOB {dammmus, Nma, OTuyecTso} HE TOJ-
XOJUT Ha POJib HETPUBUAIbHOTO Kiouya. B TOMOOHBIX CcUTyalMsIX
CO3JAIOT cMenuaabHblii aTpubyT (cronbelr), MpenHa3HAYeHHBI WT-
patb posb Kiovd. B HameM mpuMepe 3T0 MOXET OBITh ID crymenTa
(mpenTudukarop cryneHta). 3HaYEHMUS] TOTO aTpudyTa MOTYT OBITh
KaKMMU YTOJHO, HO 00sI3aTelbHO YHUKAIbHBIMU. B pesyibTare mo-
JIyqacTcst Ta6J'II/II_[a CTyIeHTEH (ID_CTy,HeHTa, dammunudg, Vma, OT4eCTBO,
quGHaH_r‘pynna). A ecau ID crymenTa MABIACTCS KIHOYOM, TO
B JAHHOM OTHOIIEHUU uMeeTcsl (YHKIMOHAIbHAS 3aBUCUMOCTD
{ID_CTyJ:[eHTa} —> {ID_CTy,HeHTa, QaMmInd, Vms, OTduecTBO,
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quGHaH_r‘pynna}, a TakKX€E€  3aBUCUMOCTL {ID_CTyJ:[eHTa} —>
{CDaM_T/IJ'H/IF[, VMg, OTuecTBO, quGHaH_r‘pynna}. TTocnegnroro 3aBucH-
MOCTb, OYEBUIHO, MOXHO MCITIOJIB30BATh JISI JEKOMITO3UIINN MUCXOM -
HOTO OTHOUICHUS Ha CJICayrumunue JBa: CTyZ[eHTI:I_CHMCOK
(ID_CTy,HeHTa, Qamvmnmug, Km4a, OquCTBo) N I'pynne (ID_CTy,HeHTa,
yueGuasa rpynna). Ha puc. 1.11 TOKa3aHO WCXOOHOE OTHOIIEHWE
CryneHTe U IBE €TO ITPOCKIIUHN.

CryoeHtnl : Tabnnua

ID_CTy,JJ,EHTa| Damunua | Kna | OTYecTED | YueBHaA_rpynna

a1 MeaHoE MeaH MEaHOEHY 201

ooz MNetpoe MNetp MeTpoeny 201

0o3 Cuaopoe Cunop Cuaopoery 201

Qo4 Tenopoe Tenop Tenopoeny 202

Qo5 MeaHoE MeaH MEaHOEHY 202

005 MeaHoE MeaH MEaHOEHY 201

ooy Hukonaee | Hukonad | Hukonagewd 202

ooz CrenaHoe | CtenaH  Crenadoedy 203

Qo9 Muxadnoe | Muxawn | Muxadnoewy | 203

010 MeaHoE MeaH MEaHOEHY 202
CTyaeHTbI_CNMCOK : Tabamua [pynnei : TaGamua
ID_CTy,D,EHTa| Damunua | Mma | O74ecTen ID_CTy,JJ,EHTa| YyebHaa_rpynna
0a1 MeaHoE KMeaH MEaHOEMWY a1 201
0oz MNetpoe MNetp MNeTpoeny ooz 201
003 Cupopoe Cuaop CHOOPOEKY 0o3 201
004 TenopoE Tenop Tenopoedy Qo4 202
0as MeaHoE KMeaH MEaHOEMWY Qo5 202
005 MeaHoE KMeaH MEaHOEMWY 005 201
ooy Hukonaee | Hukonald |(Hukonaeedy ooy 202
003 CtenaHoe  CTenad | CTeNaHOEMM ooz 203
009 Muzadnoe | Muxadn | Muxalnoedy Qo9 203
010 MeaHoE KMeaH MEaHOEMWY 010 202

Puc. 1.11. JekoMno3nuus OTHOLWEHNA CTyOeHTE
C K/O4YOM ID cTymeHTa Ha ABE NpoeKkumn

Koy, cocrosuuii U3 ogHOro arpuOyra, HA3bIBAIOT APOCHbIM, & U3
HECKOJIbKUX — cocmasHbim. Kilouu, paccMOTpeHHbIe B TaHHOM pas-
Jee, TakKXe HA3blBalOT MepBUYHBIMU (primary key).
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1.4. OrpaHnyeHuns
LLeNNIOCTHOCTN OTHOLUEHWNIA

Ho cux Top MBI pacCMaTpUBAIN OTHOIICHUSI, TIPECTAaBICHHBIC B BHIE
TaOJUIl CBOUMM KOpTexXaMmu (3amucsaMM). 3aBUCUMOCTU MEXIy aTpu-
OyraMi BBIpaXaTNW HEKOTOPYIO IIEJIOCTHOCTh OTHOIICHUH, a KOop-
PEKTHAd NEKOMIIO3MLMS OTHOILIEHMH HA OCHOBE 3aBUCUMOCTEH pac-
CMaTpWBAIach KaK COXpaHSIONIAs WX IEJOCTHOCTh. TakuM oOpaszoM,
Mbl U3y4YaJIM pelIlMOHHbIE 0a3bl MAHHBIX IJTABHBIM OOpa3oM Kak
TEOPUTO JTEKOMTIO3UIIMA OTHOIIEHNHN, 3aJaHHBIX 3KCTEHCHOHAIBHO,
T. . IOCpeACTBOM HabopoB 3amuceil. Ha mpakTuke MpuxomuTcs Ipo-
eKTHpOBaTh 6a3y MAHHBIX KaK HAaboOp M3 HECKOJIBKWX TabJWII, KOTO-
pble M3HAYAJIBHO ITyCThI MU TOJBKO CO BpEMEHEM 3alOJHSIOTCI KOH-
KPeTHBIMA TaHHBIMA. KW Haue TOBOpsI, JOBOJBHO CJIOXHBIC 0a3bl
JAHHBIX MMPOEKTUPYIOTCSA IyTeM pa3paboTKU MHOXECTBa OTAEIbHBIX
TabJNII ¢ TIOCTEnYIoei YCTAHOBKON cBsI3ei MeXmy HUMH, T. €. TIy-
TeM KOMIIO3ULKU YacTeil B Hekoe Lienoe. Ilpu 3ToM He McKIloyaeTcs
W TEeKOMTIO3WIIHS TabINII HAa CBOW TIPOCKITHAH.

OnHako Kaxkpaas TabauIla B OTAENBHOCTH, @ TaKXKe COBOKYITHOCTH
Ta0aM1 OOBIYHO SIBISIOTCI HE CAyYaliHbIMKM KOMOMHALUSIMU aTpuoy-
TOB, TIPOU3BOJIBHO pacTpeleeHHBIMI MeXTy pasiudHbIMU TaOIu-
uaMu. Kak ornenbHble TaOAMIIbI, TAK U BCA MX COBOKYIIHOCTh, HA3bl-
Baemasi 6a301l dauHbix, 00JIANAIOT HEKOTOPOI 1IEIOCTHOCTBIO, KOoTopast
BBIpaKaeTcs yepe3 paszIuIHOro poaa OrpaHMYeHMs, HAKIANbIBAEMbIC
Ha 3HAYeHWs CTOJNOIIOB M CBSA3U MEXIy HUMH. TakuM oOpaszoMm, Tpu
MPOEKTUPOBAHUK Ga3bl JAHHBIX MbI 3aHATHI HE OOHAPY:KEHUEM 3aBH-
CUMOCTEH JUIST UCTIONB30BAHUSI X MPU JEKOMIIO3UIINK, a HaoOOpOT,
3a0aHUEeM HX C LeNblo OObeOMHEHMS TAONWI] B LIEJOCTHYIO CUCTEMY
CBSI3aHHBIX TaOJNII, COAEPKAIUX HEMTPOTUBOPEUNBLIC JaHHbBIC.

,[laﬂee Mbl PACCMOTPHUM HECKOJbKO BHUIOB LECJOCTHOCTHU U CII0CO0ObI
uX 3agaHusd.

1.4.1. CemaHT4YecKan LUeNoCTHOCTb

INpn npoekTHpoBaHNK 6a3bl JAHHBIX CTPEMATCS K TOMY, YTOOBI KaXk-
nas TabyMIa COOTBETCTBOBAJIA HEKOTOPOMY OOBEKTY BHEITHETO MHUpa.
CymiecTBoBaHHE TaKOTO OOBEKTA, pa3yMeeTcsl, He 3aBUCUT OT Oas3bl
MaHABIX. Ecim Tabnuiia MoJTHOCTHIO COOTBETCTBYET HEKOTOPOMY OOB-
€KTy, TO TOBOPST, UYTO OHA 0OJAmacT CeMaHTUYECKOM IEIOCTHOCTRIO
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U Mozenupyer (MpeacTaBisieT) 3ToT obbekT. [lpu sToM Kaxknmas 3a-
MUCH TAOJIUIIBI MOJETUPYET HEKUI DJIEMEHT O0BEKTa.

B Ttabnuue, obnagamwoiieii ceMaHTHMYECKOH LI€JOCTHOCTBIO, JOJIKEH
ObIThb MEePBUYHBbIA K104, [lepeuunsiii kawov (cm. pasd. 1.3.5) — 310
OIUH CTOJ0eL] MM TPYyNIa CTOJOILOB, 3HAYEHMS KOTOPBIX JOJKHBI
ObITh YHUKAJIbHBIMM M OIPENeIeHHbIMU (HE PaBHBIMHU NULL). B a3bI-
ke SQL o5To orpaHuyeHUEe LIEJOCTHOCTH, BbIPAXKAIOLIEECd B BUAE OI-
paHMYeHMS Ha 3HAYeHUs CTOJOLA MM IPYIIIbl CTOJNOLIOB, 3aMaeTcs
KJIIOYEBBIMU CJIOBAMU PRIMARY KEY (cM. pa3o. 7.1.1, 7.1.2).

1.4.2. [lomeHHas LenoCTHOCTb

C KaxJbIM aTpuOyTOM OTHOILLEHUSI CBS3aH JOMEH — MHOXECTBO J0-
IYCTUMbIX 3Ha4YeHUiil. [1pu cozmaHuy TabAULbL AT KaXKA0ro CToa0La
KpoMe UMEHU YKa3blBA€TCS U TUIl JAaHHbBIX, KOTOPbIE OH MOXET CO-
Jgepxarb. TUIl JaHHBIX (cM. pazo. 2.2) orpaHUYMBAET MHOXECTBO JI0-
IYCTUMBbIX 3HAYEHUI CTOJ0LA, OJHAKO BO MHOIMX CIlydyasiX TaKOIo
OrpaHUYEeHUS OKa3blBaeTcs HegocrarouHo. Hampumep, ecid B uu-
CJIOBOM CTOJOLE BoszpactT TaOJULIBI CorpynHuku YKA3dHO 3HAYCHUEC
1000, To MBI HEe YCOMHUMCS, 4YTO 3TO OLIMOOYHOE 3HaueHue. B Toii
XKe TaOJMle CUMBOJBHBINA CTONOEL JomxuocTs MOXET HNPUHUMATh
3HAYEHUs] U3 OMNpPEAeJEHHOIo CIIMCKA, MPeIyCMOTPEHHOrO LUTATHBIM
pacmnucaHueM OpraHu3aly, a He IPOM3BOJbHYI0 KOMOMHALIMIO
CHMBOJIOB WJIM HAaUMEHOBaHUSI IOJLKHOCTEl ¢ opdorpadpuiecKuMmu
OLIUOKAMMU.

OrpannyeHusT Ha [OOMYCTUMBIC 3HAYEHUS IS CTOJIOHA TaGIUIEl
MpeIHA3HAYEHBI IJIST TTOAIePKAHUSI JOMEHHOM LEJTOCTHOCTU. B SI3BI-
ke SQL puck HapymuTh JTOMEHHYIO IIEJTOCTHOCTh BO3HHMKAET TPU
JIO0aBIEHUM W OOHOBJICHWU 3amuceil ¢ TOMOIIBI OIMepaTopoB
INSERT W UPDATE COOTBETCTBEHHO. OTpaHWYEHHS TOMEHHON Ieo-
CTHOCTH MOXHO 3a[1aTh MPH CO3JAHWU TAOJUILI C TTOMOIIBI0 Omepa-
TOpa CREATE TABLE, a TAKXKe TPEABAPUTEIIBHO, IMTYTEM CO3JAHUST J10-
M€eHa, TPUMEHUB OTepaTop CREATE DOMAIN.

1.4.3. CcblloYHasa LLeNoCTHOCTb

B xopolo cripoeKTHpoBaHHOM 6a3e M3 HECKOJBKUX TAOJUI] OHU CBSI-
3aHBI IPYT ¢ ApyroM. Tak cTojber B OXHOI TaOIMIIe MOXET CChUIATBCS
Ha croilell Apyroil TaOMWIlel 3TOM Xe 0asbl JaHHBIX. [lomoOHEIE
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CCBUIKU TIPEJCTABISIOT COOON OrpaHUYEHUS] CCBUIOYHOU II€JIOCTHO-
cTu 0a3bl TAaHHBIX U UTPAIOT BAXKHYK POJIb MIPU MOAIEPKKE €€ oOIIeii
IIEJIOCTHOCTU. BMecTe ¢ TeM, Hauuue CChUIOK MOPOXAAET TaK HA3bI-
BAEMYIO npobnemy aHomaiul Moou@uKayuy OaHHbIX.

Cas13u Mexay TabauuaMyu O0bIMHO HECHMMMETPUYHbL OjHa Tabiuiia
3aBUCUT OT Ipyroi. Jlonycrum, B 6a3e JaHHbIX UMEIOTCS JBE Tad-
JIALLBL:

O xkmmentu (I/LMF[_KJ‘H/[@HTa, Anpec, Tenedon);

O IIponmaxn (ID, Toeap, Komnmuuectso, llena, CTOMMOCTb,

MMF[iKJII/IeHTa).

B Tabmune Kmmentm CTONOEN Vs xmmenta SBISIETCH  KITIOYOM
(PRIMARY KEY), T. €. UMEET YHUKAIbHBIE U OTIpeeIeHHbIe 3HAUeHUSI.
B Tabnuie npomaxu OMHOUMEHHBIM CTOJIOEIl HE SBIISICTCS KITIOUOM,
€ro 3HA4YeHUSI MOTYT IOBTOPSITECS, T. K. OMUH M TOT X€ KJIMEHT MO-
JKeT TpuoOpecTr HECKOJIBKO TOBApOB. DTa TabMWIIA cBs3aHa C Taod-
JUIEA  KimeuTtsr IO CTO)T6Hy VvMa_ xymeHTa, T. €. CTOJIOEIT
Vva_xnvenTa MEPBON TAOMMITBI (ponaxu) CCBITAETCS HA OMHOWMEH-
HBI cTosbel] BTopolt Tabiauibl (KmmenTw). JIpyruMu ciioBaMu, JaH-
HBIE TaOJUIBI HAXOMSITCS B POAMTEILCKO-TOYEPHEM OTHOIICHUMN:
TabMWIA KinenTe POAMTENLCKAS, Ipomaxu HoYepHss. JlaHHas CBSI3b
MEXIy TaOMWIlaMi OpraHM3yeTcs IIyTeM OOBIBISHUS CToj01a
Vs xmvenTta TAONWITBI Tlpomaxwu BHEHNTHUM KITIOUOM (FOREIGN KEY),
CCBhITAIOIIMMCS HA TEPBUYHBIA KIIOY B TAOIUIE  KimeHTh
(cm. pazo. 7.1.3).

Axomanuyu MoaMGUKALKUKM MOIYT BOSHUKHYTh Pa3jMYHbIMU CIIOCO-
6aMu M [pPU Pa3IUMYHBIX OOCTOSTE/bCTBAX, BbI3bIBAsI TPYLHOCTH.
[pennonoxum, Kakoii-ro KJIMEHT IepecTal Bac MHTepecoBarb (Ha-
[IpUMep, OH IepecTail AejaTh Y Bac mokynku). Eciu 3amnuck o HeMm
yAQIUTh U3 TAOJULbl Kiments, TO B JOYepHEd Tabiule Ipomaxn
OCTAHYTCS 3alMCU, CChLIAIOLIMECS Ha OTCYTCTBYIOLIYIO 3allCh B
POLUTENbCKOM Tabnuile. AHAIOrMYHASL CUTYyallMsi BO3HUKAET IIPU
[OIIbITKE J00aBUTb B JOYEPHIOW Ta0JMly 3allMCh, KOIIA B POMU-
TEJIbCKYIO TAOJMIy ellle He ObLIO CAEJaHO COOTBETCTBYIONIEIO IO-
basienus. O crnocobax MOAAEPAKKU CChbUIOUHOM LEJI0CTHOCTU U I10-
BEJACHUU B C/1y4yae BOZHUKHOBEHUS aHOMaiUM Moaudukauuu Oyier
pacckasaHo B paszd. 7.1.3.
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1.5. Hopmanusauyusa tabnuy,

baza maHHBIX MOXeT OBITH CIPOEKTHPOBAHA XOPOINO VI IIIOXO.
Cpazy co3aaTb XOpOILIMil MPOEKT AOBOJbHO CIOXHO, U HA MPAKTUKE
TIpoIIecC TTPOSKTHPOBAHNUS OOBIYHO SABJISETCS UTEPAIMOHHBIM: COCTaB
TaOJUIl U UX CTPYKTypa MOAU(PUUUPYIOTCS B HECKOJbKO ITANOB, MO-
Ka He OyaeT ToydeH TIpueMIIeMbIi pe3yiTbTar.

B mroxoM TIpoeKTe YacTO BO3HWUKAKT AHOMANM MOAUMDUKAIIAN
JAHHBIX, YCTPAHUTb KOTOPBLIE MAOBOJBHO TpyAHO. Takue aHoOManuu
MOTYT BO3HUKHYTh JaXXe B OMHOTAOJMYHON 6a3e MaHHBIX.

PaccmoTpuM B KavyecTBe TpuMepa TabAUIY Nponaxu (KmmenT, Tosap,
KomuecTro, llena), IOKAa3aHHYIO Ha puc. 1.12.

Mpopank : Ta6aMua

FnueHT | Toeap |Honwuecten| Llewa
MeaHoE #neh 2 24 50p.
MNetpoe MWlonaka 3 30,00p.
0AQ "Pora v konema" | ABOCTH 25 120,00p.
3A0 111" Monoko 1 30,00p.
CHAopoE wneh 3 24 a0p.

Puc. 1.12. NMpumep Tabnunubl, B KOTOPOK MOryT
BO3HMKHYTb aHOManum mMoandukaumm

B tabnuue, moxkazaHHoil Ha puc. 1.12, MOIyT BOZHMKHYTh AHOMAaIUU
MoaupuKaluu JaHHbIX. [Ipeanonoxnum, ObUIO pellleHo YIAIUTh U3
Hee 3aluCh O KJIMEHTE "OAO "Pora u xomura", IIOCKOJBKY TEIEPh
OH HUYeTo He TIprobperaeT B Bamieil ¢pupme. Ho Torma BEI moTtepsiere
nHboOpMaIMIO U LeHe Ha "XsocTu". Eciu ke BaM moTpedyercsa ao-
0aBUTH 3aMMCh O KaKOM-HUOYIh HOBOM TOBape, TO HEOOXOAMMO IIO-
0aBUTh M CBEIEGHMS O IIOKymarene M KOJMYECTBE DSTOro ToBapa.
A ecly TIoKa Takoro mokKymnatessi HeT?

AHoMansi MonudUKallMi, BO3HUKINAS B PACCMOTPEHHOM TIpuMepe,
0o0ycoB/IeHa TeM, YTO AaHHasd Tabnuua COAepPXKUT HMHMOPMALIUIO,
OTHOCSIIYIOCS K Pa3IMYHBIM TeMaM. B Helt ecTb CBeJICHUS U O TOM,
YTO IpUOOpENU MOKyIaread, U O LeHe ToBapoB. Jydilne pasdouTh ee
Ha JBe TAOMWIBLI, TOCBAIIEHHBIE IBYM PAa3MYHBIM TeMaM: Ilpomaxm
ximenTH U lpatic smcT, [I0KA3aHHbIE HA puc. 1.13.
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[Mpopam_knue HTbI : TabnMua

Mpakc_nmeT @ TabnHua

Hnuent | Toeap | Konmuecteo Toeap | Llewa
HMeaHoe Aneh 2 Aneh 24 50p.
MNeTpoe Monoko |3 Monoko 30,00p.
DAD "Fora v koneima" | XBocTel 25 ABOCTEI 120 00p.
3AOD 111" Monoko |1
CHAOpoE Aneh 3

Puc. 1.13. PeaynbtaT gekoMno3numm 1abnuupl Tipomaxu

BooOliie rosops, Jito0yo Tabjuily, OTHOCILIYIOCH K JIBYM MU OoJjiee
TeMaM, ClenyeT pa3ouTh Ha ABe wiu Oosiee Tabnauubl. Ilpu ompene-
JIEHHBIX YCJIOBHUSX, O KOTOPBIX TOBOPUJIOCH paHee, MOXHO AEKOMIIO-
3MpOBaTh M TaOuMIly, MOCBIIIEHHYI0O OAHOI Teme. B arom ciyyae
KaXnaas U3 pe3ylbTaTHbIX Ta0aul OyaeT COOTBETCTBOBATb KAaKOM-TO
YaCTU OJHOM TeMbl. DTOT MPOLECC AEKOMIIO3UIIMU U COCTABISAET CYTh
HopManuzauuu. OOHapy:XUMB B TabiulLe aHOMAIMIO MOAUMUKALUM,
Mbl YCTpaHsSeM ee MyTeM AeKOMITO3MIMU Ha ABe Wik Gosnee TabauIbl
TaK, 4YTOObl OHM ObLIM CBOOOIHBI OT aHoMaauili. OJHAKO, MPOU3BOAL
JeKOMITO3UIIMIO, Mbl BEIHYXKIEHbI 331aBaTh OTPAHUUYEHUS CChUIOYHOI
LIeJIOCTHOCTU (cm. pazd. 1.4.3).

Tabmuiel KIaccuGUIUPYOTCsS Mo TeM BUJaM aHOMaIuN MoauduKa-
[IMU, KOTOPBIM OHU TIOABEPKEHBI. DTO TaK Ha3bIBaeMble HOPMalb-
HBIe hopMbl Tabau1l (oTHomeHui). B cBoeit crarbe 1970 r. U. Koan
omnpeAeuSl TPU UCTOYHMKA aHOMAIWW U TpU (HOPMBI TAOJIUIL, CBO-
0OHBIX OT HUX. B Tlocienywole Toabpl OH U ApyTUe UccienoBarenu
OOHAPYXWIN Jpyrue BUAB aHOMATUU U TIPEeNIOXUIU (hOPMBbI Tad-
JIUTI, KOTOpBle UM He TOABEpKeHbBI. [lajee MpUBOMUTCS CITMCOK BCEX
CTIeIMATBHBIX HOPMATbHBIX (hopM:

[lepBas HopMmanbHas ¢opma (1HD).

Bropag nopManwsHas dhopma (ZHD).

TpeTbst HopMmanbHas ¢gopma (3HD).
Hopwmansraas ¢dopma boitca—Komna (HOBK).
YerBepras HopMaibHas dopma (4HD).

A e

IMaTas AHOpManbHAsA dopma (SHD).

Bce HopManbHbie (hOpMbI BIOXEHBL APYr APyra B CASAYIOLIEM CMbIC-
je: Tabauua B 2H® gsiasgerca Taxke u tadauueid B 1H®; tabnuua
B 3H® gsnsercst Tabauueit u B 2H®, u B IHD, u . 1.
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Kaxknas u3 mepedyucieHHBbIX HOPMalIbHBIX (hOpM MoOTJa YCTPaHUTh
ornpesesieHHble BUJbI aHOMaJINii, U He ObLJIO TapaHTUM, YTO C UX MO-
MOIIIBIO MOXHO YCTPaHWUTh BCEBO3MOXHBIE AHOMAIUU, O KOTOPBIX
TToKa TpocTto He ObnTo m3BecTHO. B 1981 r. P. @arnA BBen HOBYIO
HOpMaNBHYIO (opMy, Has3BaHHYIO domenro-karouesoi (JKH®D), n
nmokasan, uyto Tabauma B JJKH® cBobomHa OT BceX aHOMAIW MOIU-
dukanum M HaoOOpOT: TabnWIIa, cBOOOAHAS OT JIFOOBIX AHOMAJWI
Momudwukannu, Haxonutes B JKH®. do mosgBieHMs 3TOM BaXHOM
TEOpeMbl TEOPETUKU PESISIIIMOHHBIX 0a3 TaHHBIX JOJIKHBI OBUTU TIPO-
JIOJIKATh TIOUCK HE BBISIBICHHBIX BUJIOB aHOMAJIUN M COOTBETCTBYIO-
WX UM HOpMaJIbHBIX ¢opM. Termepb Ke ObLJIO A0KAa3aHO, YTO JUIS
TOTO, YTOOBI MOJYYUTH YBEPEHHOCTh B OTCYTCTBUM BCEX BUIOB aHO-
Mamit MoamduKanum, creayer npuBectn Tadmmiy K JKH®.

Hanee Mbl KpaTKO paccCMOTPUM II€pBble TPU HauMOojee BaKHbIE IS
MPAKTUKU HOPMalbHBIE (POPMBI, a TAKXKE TOMEHHO-KIIOYEeBYIO HOpP-
MaJlbHYy10 opMmy.

1.5.1. NepBasa HopmanbHaa chbopma
Jltobasg Ttadnuua, yaoBIeTBOPAIOLIAs ONPEIeIeHUI0 OTHOLLIEHUs, Ha-
xoautcsa B 1H®. BoT ocHOBHBIE xapakTepucTUKU TadauLbl B 1HD:

3 B KaXmol CTpoKe TaOJUIBI JOJKHBI COIEPKaThesl JaHHBIE, COOT-
BETCTBYIOIINE HEKOTOPOMY OOBEKTY MU €T0 YACTH;

O B KaXaoM cTOJOLE AOKHbBI HAXOMUTHCS MaHHbIE, COOTBETCTBYIO-
1IM€ OTHOMY U3 aTpuOyTOB OTHOILUEHMS;

O B xaxmoil gdeiike TAOMUILI JOKHO HAXOMUTHCS TOJBKO E€INHCT-
BEHHOE 3HAYEHUE;

O y xaxmoro cTojadla JOJKHO OBITh YHUKAIbHOE MM,
3 Bce cTpOKU (3aMKCH) B TAOIUIIE TOJKHBI OBITh PA3TUYHBIMU;

a IOPAIOK pacIoJIOXKEHUA CTOJI0LOB U CTpOK B TadNuLEe HE KMMEET
3HAUYCHUA.

Tabmmma (otHomenne) B 1|H® cBobomHa oT HEKOTOPHIX AHOMATWIL,
HO Bce Xe nojsepxkeHa MHoruM apyruM. Hanmpumep, tadbnuiia, moka-
3aAHag Ha puc. 1.12, Haxoautca B 1H®, Ho, KaKk yXe OBIIO OTMeUe-
HO, TTOABEPKECHA aHOMAJTUSAM yIAJeH!s W To0aBJIeHNs 3ammiceit.
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1.5.2. Bropasa HopmanbHasa coopma

Kaxmag ra6muua 8 1H® momkHa nMeTh TIepBUYHBIN Kod. OH Mo-
XKeT COCTOSATh M3 OAHOro MM Oojee cronbuoB (aTpudyros). B mo-
cJeTHeM cllyyae KoY Ha3bIBaeTcsl cocTaBHBIM. UTOOBI Tabauia Obiia
B 2H®, Bce ee HEKIII0UEBbIE CTOJOLLI JOKHBI OAHO3HAYHO OIpene-
JISIThCSI BCEM KIJIFOUOM, T. €. BCEMM €r0 KOMITOHEHTaMu, a He HEKOTO-
PbIMHU U3 HHUX.

PaccmoTpuM npumep OTHOLUEHUS Cexumy (Mmsi, Cexums, Imara), MO-
KasaHHBIN Ha puc. 1.14.

CeKkumH : TabnHua

Muma | Ceruua | Mnara
MeaHoe Dy7hon 100
MeaHoe Boneifion 120
Metpoe TMetskn 170
Cupopoe  Waxmate 200
Cunopoe  IMeekw 170
Depopoe  IMeekw 170
Depopoe  Bonedbon 120

Puc. 1.14. OtHoweHne Cexunu (Mmg, Cexuud, Ilaara)

KiouyoM B JaHHOM OTHOLLUEHMHM SBISETCA {Mms, Cexums)}, HO OHO
CONEPKUT (PYHKIIMOHATBHYIO 3aBUCUMOCTb Cexnus —> IlzaTa. Apry-
MEHT (JIeBas 4acTb) DTOH 3aBUCHUMOCTH ABJSETCA JIMILb YaCThIO CO-
cTaBHOTO Kito4ya. OTHOIIEHUE Cexiny UMEET aHOMATUU YAJIEHUS U
nobapneHus. Tak, €cid Mbl 3aXOTUM YIAIUTh 3alMCU C MMEHEM
"YBanos", TO TIOTEPSIEM CTOMMOCTb INAXMaTHOW ceKuuu. MBI He
CMOXeM M00aBUTh 3alMCh O HOBOH CEKLMHU, IIOKA B Hee KTO-HUOyIb
He 3anuiiercs. JIaHHbIX aHOMaJInii MOXHO ObLIO Obl U30eXaThb, eciau
Obl aTpuOyT IMiara 3aBUCEN OT BCEro Kimoda (0JHO3HAYHO OIpene-
JISUICS BCEM KITIOUOM).

OtHomeHNe Cexumn (Mms, Cexums, Inara) B 1H® MoxHO pasownTth
Ha ABa oTHolueHus Bo 2H®:

| CekuMs 4JIeHE (MMF[, CeKLLMF[);

a Cexunsa_njaTa (CeKLI,MF[, HnaTa).
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1.5.3. Tpetba HOpManbHada hopma

B oTHoIlIEHUsIX MOTYT OBITh TaK HA3bIBAEMbIC MPAH3UMUBHbIE 3A6UCHU-
Mocmu, SBISIOUIMECS] UCTOUHUKOM aHOMalIUil MoaudUKAIUKM JaH-
HBIX, TIPOTUB KOTOpBIX 2H® GecemabHa. TpaH3UTHBHAS 3aBUCUMOCTD
WMeeT MEecTO TOT/a, KOTrJa OAWH aTpuOyT OJHO3HAYHO OTNpenesser
BTOPOU, BTOPOW OAHO3HAYHO ONPENESIET TPETUN U T. .

PaccmorpuMm B KauecTBe MpuMepa OTHOLIEHUE Toctu (ID rocrs,
Tun nomepa, Iiara), NPEACTABISIOLIEE CBEIEHUS O MPOXUBAIOLINX
B roctuHuLe. KiouoM B 3TOM OTHOLIEHUHU SIBISAETCA ID rocrsa, [nara
OIHO3HAYHO ONpEAENseTcs aTpudyTOM Tun nomepa (HAmpuUMep,
JIIOKC, TOJYIIOKC U T. A.), T. €. uMeeTcd (PYHKUMOHATbHASA 3aBUCH-
MOCTb Tun nomepa —> Inara. [1OCKONbKY KaXAbId FOCTb MPOXKUBAET
TOJBKO B OJHOM HOMEpPE OIPEeNeNeHHOIo TUIA, B OTHOILUEHUU €CTh
1 GYHKUMOHAIBHAS 3aBUCUMOCTb ID rTocrs —> Tun nomepa. |aKuM
00pazoM, BO3HMKAeT TPaH3UTMBHAI (OIOCpPeIOBAHHASI) 3aBUCUMOCTh
ID rocrs—>Inara. 1TaK KaK K/IIOY COCTOUT U3 €AMHCTBEHHOIO ar-
pubyTa ID rocra, TO OTHOLIeHUE Haxoautcs B 2HO.

B paccMaTpuBacMOM OTHOINCHHUHN CYIHECTBYET aHOMAJIUA YIAJICHUA.
yI[a)TI/IB 3aIMCb, MBI MTOTEPAEM HE TOJIBKO I/IHCl)OpMaHI/IIO O KaKOM-TO
ToCTe (T‘I[e OH HpO)KI/IBaET), HO 1N CBEACHUA O TOM, CKOJIbBKO CTOUT
HOMEP COOTBETCTBYIOIECTO THUIIA.

YT1o0bl yCTpAaHWUTh YKA3aHHYIO aHOMAIMIO, CIEAYET JEKOMIIO3MPOBATh
HUCXOAHOE OTHOLIEHUE TocTu (ID rocta, Tun HoMepa, Iiara) HA [IBA:

O npoxusanue (ID_I‘OCTH, TMH_HOMepa);
O Tun nnara (Tun nomepa, Mnara).

D1n oTHouIeHUd OymyT HaxoauThbes B 2H® u He comepKaTh TpaH3U-
TUBHBIX 3aBICUMOCTEIA.

Takum ob6pa3oM, oTHoweHue Haxoautcsi B 3HD, eciu oHO HAXOAUT-
¢ B 2H® u He comepXUT TPaH3UTUBHbIX 3aBUCUMOCTEIA.

1.5.4. [lomeHHO-KNIOYEeBas
HopMarsbHaa chopma
Ecmu tabnuna Haxomgutes B 3H®, To ocTaeTcst JOBOJBHO MaJio IIaH-

COB JUISI BOBHUKHOBEHUSI AHOMAJTUIA MOI[I/Id)I/IKaHI/II/I OTAHHBIX, HO OHU
BC€ PAaBHO €CTb. YToOBl UCKITIOUNTH BCE BUIbI BO3MOXHBIX aHOMaJTI/Iﬁ,
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TabMIIa JO/DKHA HAXOMWTHCS B JOMEHHO-KITIOUEBONW HOPMATLHOM
dopme (IKHD).

[onsitue AKH® noBosibHO mpocTo: oTHoLIeHUe HaxonuTes: B JKH®D,
eCc/d Kaxaoe orpaHuyeHue, HAKJIaAblBAEMOE HAa HEro, sIBIsieTcsl Jo-
[MYECKUM CJIeACTBUEM OINpele/ieHus] AOMEHOB U Kitoueid. TepMuH
oepanuvenue (constraint) 3[eCh HAMEPEHHO TPAKTYETCS ILLMPOKO.
P. ®arun omnpeneisier orpaHuuyeHUe Kak J000e IPaBUIO, Peryiu-
pyloliiee BO3MOXHbIE CTATUYECKUE 3HAYEHUS] aTPpUOYTOB, JOCTATOUHO
TOYHOE, YTOObI MOXHO ObLIO IIPOBEPUTH €ro BBIIOJHUMOCTb. IIpa-
BUJIA PEJAKTUPOBAHUS, OIPAHMYEHMUS] B3aMMOCBA3€H U CTPYKTYpPbI
OTHOLIEHWUI, (PYHKLUUOHANbHBIE U MHOIO3HAYHbIC 3aBUCUMOCTU SIB-
JISIOTCA [MpUMEpaMU TakKuxX orpaHuueHuii. OTCla UCKIIOYAKTCS
OrpaHUYEHHUS, CBS3AHHBIE C M3MEHEHUEM JAHHBIX (OrpaHMYeHUs],
3aBUCSLIME OT BpeMeHu). JpyruMu cloBaMu, OTHOLIEHUE HAXOAUTCS
B AKH®, eciu BhIDOIHEHHWE OrpaHUYEHU HA JOMEHBI U KIIOYU
BJIeUeT 3a coOO0ii BBIIOIHEHUE BCEX OTPaHUYEHUIA.

OpHako B HacToslllee BpeMsl He M3BSCTEH aJITOPUTM TIpeoOpa3oBaHus
otHoteHust B JJKH®. HenssectHo Takke, KaKie OTHOIICHUSI B TIPUH-
mre MoryT ObITh npuseneHbl K JKH®. TMouck n cosmanune oTHOIIE-
mnii B JKH® ceituac geisgercss ICKyccTBOM, a He HayKoif. B nurepa-
Type OOBIMHO TIPUBOIATCS TOMBKO TpHMephl oTHommeHnit B JKH®D,
KOTOpPBIE MBI 37IeCh paccMaTPUBATL He OyIeM.

1.5.5. [leHopmanusauus

Yrobbl MCKIIOYUTE KaK MOXHO OoJbllle aHOManuil MoaudpuKallun
JMAHHBIX, CTapaiiTech KaK MOXHO OOJbIle HOPMaJIM30BaTh TAOJUIIBI
6aspl maHHBIX. Jlyuine, ecau BBl mosedeTe nx go AKH®D, xora Ha
MMPaKTUKE 3TO PEIKO MpoMcXomuT. Yalle orpaHUYMBAIOTCS BTOPOI
WIN TpeTheil HOpMaJbHBIMHU ¢hopMaMi. 3aHUMAasICh HOpMaIn3alnei,
BBl YBSJIMYMBAETE KOJHMYECTBO TAOJMUIl B Oasze JAHHBIX, M TIPU OIIpe-
JIeJISCHHOM WX KoJim4decTBe 3(PpHeKTHBHOCTHE pabOTHI MOXET OKa3aThCs
cauinkoM Huskoi. Kpome Toro, dopmynuposars SQL-3ampoch
K 0ase maHHBIX TEM Jierde, YeM MeHbIe B Heit Tabnuil. Taxk 4to, Ha
JIT0OOM 3TalTle CBOETO pa3BUTHS 0a3a JTAHHBIX MOXKET OBITh B KaKOI-TO
CTETICHW JIeHOPMAaIN30BaHHOI.
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OcHoBbl SQL

2.1. Yto Takoe SQL

IlepBble pa3paboOTKU CUCTEM YIPaBIeHUs PEeNSIUUOHHBIMU 0OazamMu
JaHHbIX (peassuuoHHbiX CYB/1) ObuiM BbiMoOAHEHBI B KoMnaHuu 1BM
B Hauane 1970-x rogos. Toraa xe ObUI cO3aH SI3bIK JAHHBIX, MPEIHA-
3HAUEHHBIA I paboThl B 3TUX CHCTEMAX. DKCIEPUMEHTaNbHas Bep-
cus 3Toro s3bika HaszbiBaaack SEQUEL — or aHri. Structured English
QUEry Language (CTpyKTypupOBaHHBIA aHMIUICKUI S3bIK 3a[IPOCOB).
OpHako odulanbHasg Bepcusi Obula HasBaHa Kopoue — SQL (Struc-
tured Query Language). TouHee roopsi, SQL — 5To0 mOabA3bIK daH-
HbIX, HocKonbKy CYB/l conepXXuT u apyrue si3bIKOBbIE CPEICTBA.

B 1981 roay 1BM Boinyckaet pensuuonHyio CYB/l SQL/DS. K atomy
BpeMeHn KommaHusi Relation Software Inc. (ceromHst sto Oracle
Corporation) yxe BblIycTUIa c¢Bowo pensiuinoHHyio CYBI. Dtu npo-
IYKTBI Cpas3y K€ CTalli CTAaHZAPTOM CHUCTEM, TIpeTHA3HAUYCHHBIX TS
yhnpapieHus 0azaMu OAHHBIX. B cocTaB THX MPOAYKTOB BOLUEN U
SQL, koTopbIii (hakKTHUECKN CTajl CTAaHAAPTOM IS TTOIBSI3BIKOB JaH-
ubix. IlpousBogurenu apyrux CYB/l BeimycTuaud cBou Bepcuu SQL.
B HWx wMmennch He TOJIBKO OCHOBHBIE BO3MOXHOCTH TIPOMYKTOB
IBM. YtoOBl MOAYyYUThb HEKOTOPOE MPEeUuMYLIECTBO s "cBoeil”
CYB/I, mpousBoauTEIM BBOAWIN HeKoTopble pactmpeHust SQL.
BMmecte ¢ Tem, Hayanuch paboOThl MO CO3MAHMIO OOLIEMPU3HAHHOIO
crafgmapra SQL.

B 1986 rony AMepuKaHCKUMH HALMOHANbHBI MHCTUTYT CTaHIAPTOB
(American National Standards Institute, ANSI) BbimycTua1 o¢huLMU-
anbHblid craHaapr SQL-86, xoropbii B 1989 romy Obul 0OHOBIEH
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U monaydusn HoBoe HaszBaHue SQL-89. B 1992 rogy sToT craHmapt
6sur HazeaH SQL-92 (ISO/IEC 9075:1992). MNMocnenHeit K MOMeHTY
HamucaHus 3Toil KHUTKH Bepcueit ctanaapta SQL siensercs SQL:2003
(ISO/IEC 9075X:2003).

Jobas peanuszauust SQL B koHkpeTHoit CYB/l HECKOJIbKO OT1MYa-
€TCA OT CTAHAApTa, COOTBETCTBUE KOTOPOMY OOBSBIEHO IPOU3BO-
auteneMm. Tak, mHorue CYB/l (Hanpumep, Microsoft Access 2003,
PostgreSQL 7.3) monmepxusaior SQL-92 He B mosHON Mepe, a JUIIb
C HEKOTOpbIM YPOBHEM COOTBeTCTBUS. Kpome Toro, oHu moamaep-
JKMBAIOT W 2JIEMEHTBI, KOTOpbI€ HE BXOAAT B craHmapT. OaHaKo
paspadboTunku CYBJ/l crpeMsiTcs K TOMY, YTOObl HOBbIE BEPCUU UX
NPOAYKTOB KAaK MOXHO B OOJbIIEH CTENeHH COOTBETCTBOBAIU
crangapry SQL.

. BHumMmaHune '

B paHHOM KHure onucaHbl anemeHTbl SQL:2003, He BCe U3 KOTOPbLIX
nogaepxusatTca cywecteylowmmun CYB[. lMpexae yem npumeHaTts
MX Ha npakTuke, cnegyet ybeautbca, 4to oHu OyayT pabotaTb B Ba-
weri CYB. O6 3TOM MOXHO y3HATb N3 TEXHUYECKOW AOKYMEHTaUmMK.

BOrMbLIMHCTBO OMUCAHHLIX B KHUTE 3NIEMEHTOB COOTBETCTBYIOT U Gonee
paHHUM Bepcusam SQL, B 4acTHOCTW, LUMPOKO PacrnpoCTpaHeHHOMY
SQL-92.

SQL 3agymMbiBaicsl KaK IPOCTOM S3bIK 3aIIPOCOB K PEeSILMOHHON Oa-
3¢ IAHHBIX, OJM3KMI K €CTeCTBEHHOMY (TO4YHee, K aHIJIMICKOMY)
a3bIKy. IIpeanonaranock, 4To 0JM30CTh IO (PoOpME K €CTECTBEHHOMY
a3bIKy caenaer SQL cpeacTBoM, AOCTYMHBIM IS IIMPOKOTO IIPH-
MEHEHMSI OOBIYHBIMU IIOJIb30BATENIMU 0a3 MAaHHBIX, & HE TOJbKO
nporpammucramu. IlepBonauanbHo SQL He comepxanl HUKAKUX
YIPaBJISIOIIUX CTPYKTYP, CBOHCTBEHHbIX OOBIYHBIM $I3bIKam IIpPo-
rpaMMUpPOBaHUs. 3ampochl, CUHTAKCUC KOTOPBIX AOBOJBLHO IIPOCT,
BBOAMJIUCH MPAMO C KOHCOJM IIOCAEIOBATEIbHO OAMH 3a IPYIUM
U B ITOM XK€ IOCAeN0BaTENbHOCTH BblIOAHUIUCL., OnHako SQL tak
U He CTaJl MHCTPYMEHTOM OAaHKOBCKHMX CIYXallKX, IPOJABLOB aBUA-
U KEeNe3HOMOPOXKHBIX OUIETOB, DKOHOMMCTOB M APYIMX CIYXKAILUX
Pa3MYHBIX (PUPM, UCIIOAbL3YIOLIMX UH(POPMALUIO, XpaHUMYIO B Oa-
3ax gaHHbIX. g Hux npocroil SQL oxazancsd CIMILKOM CA0XHbBIM U
HeyToOHBIM, HECMOTpPS HAa CBOI0 ONU30CTh K €CTECTBEHHOMY SI3bIKY
BOIIPOCOB.
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Ha npaktuke ¢ 6a30i1 1aHHBIX OOBIYHO PabOTAIOT MOCPEACTBOM TIPU-
JIOXKEHHUI, HAMMCAHHBIX MPOrpaMMUCTAMHU HA IMPOLEAYPHBIX A3bIKAX,
Hanpumep, Ha C, Visual Basic, Pascal, Java u ap. Yacro nmpunoxe-
HUSI CO3MAIOTCI B CIHELMaIbHBIX Cpedax BU3yalbHOH pa3paboTKu,
takux kKak Delphi, Microsoft Access, Visual dBase u 1. . TTpu stom
pa3paboTyuKy MNPUIOKEHMS IPAKTUYECKUM He IPUXOAUTCA IIUCATh
KOJIBI TIporpaMM, MOCKOJIBKY 3a HEro 3To JAejlaeT cuctema paspadoT-
ku. Bo Bcakom ciyyae, pabota ¢ MpOrpaMMHBIM KOJIOM OKAa3bIBAETCS
MUHUMAIbHON. DT TIPUIOXEHUS WMEIT YAOOHBIN Trpadudeckuit
uHTepdeiic, He BbIHYXIAIOIIMHA ITOJb30BaTeNsd HEMNOCPEACTBEHHO
BBOJUTH 3ampochkl Ha s3bike SQL. BMecTo Hero sTo jaenaer mpuio-
kKeHue. Brpouem, mpuiioXeHHe MOXET KaK MCIOJb30BaTh, TaK U HE
ncronb3oBath SQL mia obpamenns K 0ase maHHBIX. SQL He enwH-
CTBEHHOE, XOTs U OYeHb dPDEKTUBHOE CPEACTBO MOTyYeHMS, J00aB-
JIEHUSI U U3MEHEHWS JAHHBIX, U eClU €CTh BO3MOXHOCTb MCIOIB30-
BaTh €ro B MPUIOKEHHMU, TO OTO CIAEAYET NeaTb.

PensuuyonHbie 0a3bl AAHHBIX MOLYT U AEHCTBUTENBHO CYIIECTBYIOT
BHE 3aBUCHMOCTH OT TIPWJIOXEHWI, 0OeCTIeYMBAIOIINX TOTb30Ba-
Tenbckuil uHTepdeiic. Eciu mo kakum-i1nbo mpUYMHAM TAKOrO MH-
Tepdetica HeT, TO TOCTYN K 6a3e TaHHBIX MOXXHO OCYIIECTBUTH C TTO-
molbio SQL, KMcIonb3ysl KOHCO/Ib WM KAaKOe-HUOYIb IPUIOXEHUE,
¢ TIOMOIIIBI0O KOTOPOTO MOXHO COSTMHUTHCS ¢ 6a30if TaHHBIX, BBECTH
u otapaBuTh SQL-3anpoc (Hanpumep, Borland SQL Explorer).

Azpik SQL cuuTaloT OeK1apaTUBHBIM (OMMCATEIbHBIM) SI3bIKOM,
B OTJINYME OT S3BIKOB, HA KOTOPBIX MHUIIIYTCS MPOTpaMMBl. DTO O3Ha-
YaeT, YTO BbIpaxkeHus Ha sa3bike SQL omuchiBaloT, uro Tpedyercs
caenarb, a He Kakum obpazoM. Hampumep, a1 Toro 4Todbl BEIOpaATh
U3 TaOIMIbl Corpymunky CBENEHMSI O (PaMUIMIX U JOJXKHOCTIX CO-
TpynHuKoB 102 oTnesna, 1OCTaTOYHO BHITIOJHUTD CJIEAYIOIIMHI 3ampoc:
SELECT OCavmmda, JoJrxkHOCTb FROM CoTpynHuku WHERE Ornen=102;

[lo-pyccku maHHOE BRIPAXEHUE 3BYYUT TaK:

BbBIBPATD Qammiiua,  HOJIXHOCTBb n3 CoTpyOHUKU I1PHU
YCIIOBUMH, YTO ornen = 102;

YroOBI N3MEHUTH 3HAYEHNE "VBaxos" HA "IleTpos" CTONONA damummins,
JIOCTATOYHO BBIIOJHUTD CIEAYIOLIUIA 3aIpoc:

UPDATE CorpynHuxky SET dammmsa = 'llerpos' WHERE dammumsa =
'ViBaHoB"';
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no—pyCCKI/I OTAHHOE BBIPAZKEHUE BBITJTISAAUT TAK:
OBHOBUTDb CoTpyOHUKU YCTAHOBUB oammmns PABHBIM

'lleTpoB’ I'1E oaymnms = 'IBaHOB',

BaMm He HYXHO TOAPOOHO OMUCHIBATH JEUCTBUSI, KOTOpPHIE NOKHA
BoITOJHUTL CYBJI, 4ToObl BBIOpaTh M3 TAOMUIIBI YKa3aHHbIC B 3a-
npoce AaHHble. BBl TPOCTO OMUCHIBAETE, UTO KeJaeTe TMOJYyYUTh.
B pesynbrare BbimomHeHust 3ampoca CYBJl BosBpaiaer Tadiauily,
cojiepKallylo 3ampollleHHbIe BaMU JaHHbIe. Eciin B 6ase JaHHBIX He
0Kazajioch JaHHBIX, COOTBETCTBYIOIINX 3aIMpocy, TO OyIeT Bo3Bpallle-
Ha TycTas Tabnuna.

Opnako mocnenHue Bepcuu SQL momaepXuBaloT omeparopbl yIpaB-
JEHUS BBIYMCICHUSIMHU, CBOMCTBEHHbIE IIPOLICAYPHBIM  SI3bIKAM
yInpapieHus (omeparopbl YCJIOBHOro mepexoma u uukiaa). Ilostomy
SQL ceifyac 3T0 HE YMCTO AEKIAPATUBHbIHA SI3bIK.

Kpome BbIOOpKU, moOaBiieHNsI, U3MEHEHUSI M yOaJeHUsS TAHHBIX U3
tabmui, SQL mo3BossieT BBIMOMHATH Bce HEOOXOMMMBIE IEHCTBHUS I10
co3mMaHnio, MoauduKauuu u obecneyeHno Oe3omacHoCTH 0a3 maH-
HBEIX. Bce 3TM BO3MOXHOCTHM paclpelieJIeHb MEXAY TpeMs KOMIIO-
Hentamu SQL:

O DML (Data Manipulation Language — $13bIK MaHUIyJUPOBaHUS
JAHHBIMU) MpedHa3HAYeH IJIS MOAMep:KKU 0as3bl JAHHBIX: BbIOOpA
(SELECT), mobaBieHust (INSERT), u3MeHeHUsi (UPDATE) M yaale-
Husg (DELETE) JaHHbIX U3 Ta0aul. DTU omneparopbl (KOMaHIb)
MOIYT COIEpKaTh BBIPAXKEHMSA, B TOM 4YMCI€ U BbIUMCISIEMBIE,
a TaKXKe IOA3aMpOChl — 3aIPOChl, COAEpXKAIIMECI BHYTPU IPYro-
ro 3ampoca. B oOiieM cilyyae BbIpak€HHE 3aIpoca MOXET ObITb
HACTOJIBKO CJOXHBIM, YTO Cpa3y M He CKaxXelllb, YTO OH Aeaer.
OnHAaKO CJIOXHBIA 3alpOC MOXKHO MBICJAEHHO Pa3OMTb HA YacTH,
KOTOpbIE JIerde aHAIM3UPOBAThb. AHATOIMYHO, CIOXKHBIE 3aIPOChI
CO3JAI0TCSl U3 OTHOCHUTEIbHO MPOCTHIX IS IMOHMMAHUS BbIpaxe-
Huii (momzampocoB). DDL mocpsiieHa ©onblliag 4acTb AaHHOI
KHUTU (cm. en. 3—6, §—10);

O DDL (Data Definition Language — s3bIK omnpefefeHus] TaHHBIX)
MpeJHa3HaYeH 1T co37aHusl, MOAUGUKAIIMN U YAaJeHUsT TaOaull
" Bcelt 0a3bl naHHbIX. [IprMepamu oneparopoB, Bxomsux B DDL,
SIBJISIIOTCSl CREATE TABLE (C03[aTh TAOMUIy), CREATE VIEW (CO3-
JaTh TIpelcTaBleHUue), CREATE SHEMA (CcO3/laTh cXeMy), ALTER
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TABLE (M3MEHUTHb TAOMUIy), DROP (yAaauTb) u Ap. OCHOBHBIE
sneMeHTsl DDL paccmarpuBawoTtes B ea. 7

O DCL (Data Control Language — $3bIK yIpaBieHMS] JaHHBIMU)
npeaHazHayeH Wi obecliedeHus 3allUThl 6a3bl JAHHBIX OT pas-
auyHoro poaa nospexaeHuil. CYBJl npemycMaTpuBaeT HEKOTO-
pYIO 3aLIUTy AAaHHBIX aBToMaruyecku. OJHAKO B psne Ccilydyaes
caenyeT MPeayCMOTPETb MOMOJHMTEIbHbIE MEphl, MPEIOCTaBIIIe-
mble DCL, koTophle OyayT paccMOTpPeHHbl B 21. §—11.

. BHumMmaHune '

KniouyeBble crioBa B BblpaKeHMsIX Ha A3blike SQL MoryT 3anucbiBaTbcs
Kak NPOMUCHbIMU, TaK U CTPOUHbIMK ByKkBamu, B O4HY WIM HECKOIbKO
CTpOK. B KOHUE BblpakeHns1 LOMKHA CTOSATb Tovka ¢ 3ansTon (;). Oa-
HaKO BO MHOIMX cucTemax, obecneunBaiolmMx BBOA, pPeAakTupoBaHme
M OTnpaBKy Ha BbinoriHeHne SQL-BbipaXXeHniA, B Criyyae BBOAA OJHOMO
Takoro BbIPXEHUs] OOMNYCKAETCS HE yKasblBaTb MPU3HAK OKOHYaHUSA
(;). Ecnn xe TpebyeTcs BbINOMHUTL Orok U3 Heckonbkux SQL-
BbIPpaXEHWNA, TO OHM 0653aTENbHO AOMKHbI ObiThb pasAeneHbl TOUYKON
C 3ansATomn.

Bce knioueBble cnosa SQL (komaHabl, onepaTtopbl U NPoYy.) SBMASIOTCA
3ape3epBUPOBAHHBIMU M HE JAOMKHbI UCMONb30OBATLCA B KayecTBe
uveH Tabnuy, ctonbuoB, NepeMeHHbIX W T.Nn. BoT npumep Henpa-
BUMbHOMQ UCMONb30BAHMWS KIMOUYEBbIX CIOB:

SELECT SELECT FROM WHERE WHERE SELECT=UPDATE;

2.2. Tunbl gaHHbIX

Bo Bcex s13p1kax mporpamMMupoBaHus, a Takke B SQL BaxkHoe MecTo
3aHUMAIOT TIOJIeP>KUBAaEMble TUTIBI JaHHBIX. JJaHHBIE, KOTOpbIe Xpa-
HSITCS B TIAMSITU KOMIIBIOTEpA U TIOABEpPTaloTcs oOpaboTKe, MOXKHO
OTHECTH K Pa3NUYHbIM TumaMm. [ToHATHE TuIa NaHHBIX BO3HMUKAET
€CTECTBEHHBIM 00pa3oM, Koraa HeoOXOMUMO TIPUMEHNTh K HUM OTie-
pammun obpaboTkn. Hampumep, omepanmst yMHOXEHUST TTPUMEHSIETCS
K YuclaM, T. €. K JJAHHBIM YKCJIOBOTO TUTA. A YTO MOJYYUTCS, €CIU
YMHOXUTH cioBo "Bacs" Ha unciio 257 TlockonbKy TPyAHO JaTh Bpa-
3YMUTEJIbHBIM OTBET Ha 3TOT BOIPOC, TO HaIpallinBaeTcsl BBIBOJ: He-
KOTOpbIE ONepaluu He cleayeT TPUMEHSITh K Pa3HOTUITHBIM JaH-
HBIM. MBI Takke He 3HaeM, YTO JOJIKHO TOJYYHUTHCS B pe3yabTare
yMHOXeHus1 cyioB "Cama" u "Maia", mostoMy 3akiouyaeM, 4To Ofl-
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penesIeHHbIe onepali BooOIle He MPUMEHNMBI K JaHHBIM HEKOTO-
puix THTIOB. C APYroM CTOPOHBI, CYIIECTBYIOT OTIepalliy, Pe3yabTaT
KOTOPBIX 3aBHCUT OT TWIA AAHHBIX. Hampmmep, omepalindsi cioxe-
HUS, obo3HaYaeMas CHUMBOJIOM (+), MOXET TIPHUMEHSATHCI M K JIBYM
ypcaaM, W K JIBYM CTPOKaM, COCTOSIINM W3 TTPOM3BOJBHBIX CIIOB.
B mepBoM citydae pesyrbTaToM TpUMEHEHWS 5TOi omepannuu Oyaer
HEKOTOpOe YMCJIO, a BO BTOPOM — CTPOKa, MONyYaromiasicss TyTeM
TIPUTTICHIBAHUS BTOPOIf CTPOKM K KOHIIy TIepBoii. B ciydae crpok
oTIepaInio CIIOXKEHUS ellle Ha3BIBAIOT CK.AelKol VI KOHKameHayuel.
Omnepanm, TpUMEHUMEBIE K Pa3TMYHBIM THUTIAaM JaHHBIX, HO 0003Ha-
yaeMble OTHUM W TeM XK€ CHUMBOJIOM, HAa3bIBAIOT AepespyiCeHHbIMU.
Tak, omepamust, obo3HaYacMast CHMBOJIOM (+), SIBJISIETCSl TIeperpy-
SKeHHOM: TTPUMEHHUTETFHO K YMCIaM OHa BHIMIOJTHSAET apubMeTnie-
CKoe CIIoXeHUe, a TIPUMEHUTETFHO K CTPOKaM CUMBOJIOB — CKIICHKY.

Tunbl JaHHBIX CTOJOLIOB TAOAUL 0a3bl JAHHBIX MOIYT OTJIMYATbCS OT
TUIIOB JAaHHBIX, mopaepxuBaeMbix SQL. DTo 00CTOATEIbCTBO HE0O-
XOIMMO YYMUThIBaTh Ipu cocraBieHun SQL-3anpocoB. Tak, Hampu-
MEp, €Ciiu B Ta6Jll/ILLe CoTpy DHNKU CTOJI6€LI, Bapniara OIPEIAC/ICH I10
KAaKMM-11M00 MPpUYMHAM KAaK CHMBOJIbHBIMA, TO CJAEAYIOIIWH 3ampoc
NpUBEIeT K OILIMOKE M3-3a HECOOTBETCTBUSI TMIIOB CPAaBHMBAE€MbIX
JAHHBIX:
SELECT ¢avmima FROM CorpynHuku WHERE Baprmara > 25000;

HaHHbBI 3ampoc IbITaeTCsl MOJYYUTb CIMCOK BCEX COTPYIHHUKOB,
y Koropbix 3apiuiata 6oubiie 25 000. OgHako B Tabiule Corpymumkn
cToN0eLl Baprtara COAESPXKMUT CUMBOJIbHBIE, 4 HE YMCIOBbIE AAHHBIE.
B ycinoBuu 3ampoca (onepaTop WHERE) CPaBHMBAIOTCSA CUMBOJIBHOE
U 4yucioBoe 3HayeHus. Ha mpaxkTuke gaHHas mpobjaema JIerko Impe-
oloJMMa C IIOMOIbIO (DYHKIMU CAST() IPUBEACHUS 3HAYSHUS
K TpebyeMoMmy TuUIly (cm. pa3d. 2.2.9). KpoMe Toro, Mexmay HEKOTO-
PbIMU TUIIAMU CTOJ0LOB TaOAMIbI U AAHHBIX, yyacTBylowux B SQL-
BBIPAKEHMSIX, CYLUECTBYIOT COOTBETCTBHUS, AOIYCKAIOIIME HUX COBME-
CTHOE UCIONb30BaHUe. Takue TUIIbl HA3BIBAIOT CO2AACOBAHHBIMIUL.

Paznuunsre CYBJ/l monnepknBarOT HECKOJBKO OTAMYAIOIIAEcsS Ha-
OOpBI TUTIOB JMAHHBIX JUISI CTOJOIIOB TAOMWII Oa3bl JAaHHBIX. AHAJIO-
TUYHAsI CUTyalldus] U C TUMAMU AAHHBIX, MMOAIEPKNBAEMBIX pa3jIny-
HBIMU BepcusaMu u peanusanusMu SQL. Bmecre ¢ Tem, Bcerna
WMEIOTCS TUIIBI JaHHBIX, KOTOPBIE MOANEPXKUBAIOTCSI BCEMU peain-
zamusamu SQL.
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B cnenudukamuu SQL:2003 npuszHaHbl TSATH MpeaonpeaeseHHbIX
OOLIMX TUIIOB, BHYTPU KOTOPBIX MOIYT OBITb MOATUIIBL;

O CcTPOKOBbIi (CUMBOJIBHBIIA):
e CHARACTER (WJIM CHAR);
e CHARACTER VARYING (MJM VARCHAR);
e CHARACTER LARGE OBJECT (WU CLOB);
O 4uKCIOBOIA:
e TOYHbIE YMCIOBbBIE TUIIbL:
1. INTEGER;
2. SMALLINT;
3. BIGINT;
4. NUMERIC;
5. DECIMAL;
e MpUOIUBUTETbHBIE YMCIOBbIE TUIIbL:
1. rREAL;
2. DOUBLE PRECISION;

3. FLOAT;

a

Joruyeckuii (0yaeBcKuil) — BOOLEAN;
O naTbl-BpeMEHU:
e DATE;
e TIME WITHOUT TIME ZONE;
e TIME WITH TIME ZONE;
e TIMESTAMP WITHOUT TIME ZONE;
e TIMESTAMP WITH TIME ZONE;
O MHTEpPBaJIbHBINA.

Kpome Toro, cyliecTByloT ocoOble TUIIbI; ROW (3aIIMCh), ARRAY (Mac-
CHUB) U MULTISET (MYJIbTUMHOXECTBO).



76 lnaa 2

2.2.1. Ctpoku

CrpokoBble jAaHHbIe (IIOC/IENOBATEbHOCTU CUMBOJOB) MMEIOT TpU
TJIaBHBIX CTPOKOBBIX THTA. JJIs1 cTONMO1Ia TaGIMIIBI MOXKHO yKa3aTh THII
CHARACTER (n) WM CHAR (n) (CTpoKa (PMKCUPOBAHHOM IJMHBL), L€
n — MaKCUMaJIbHOe KOJMYECTBO CHMBOJIOB, COAEPIKAIIMXCS B CTPOKE.
Ecmr (n) He ykasaHo, TO TIpedriojiaraercs, YTo CTpOKa COCTOWT W3
onHoro cumBoja. Eciu B cronbeu tuma CHARACTER (n) BBOIMUTCS
m < n CUMBOJIOB, TO OCTaBIIIHMeCS TIO3UIINN 3aATIOTHSIIOTCA TTpobeTaMu.

Tun gaHHbIX CHARACTER VARYING (n) WJIM VARCHAR (n) (CTpoka
MepeMEHHON [UTMHBI) MPUMEHSIETCH TOrIA, KOrga BBOAMMbBIE TaHHBIE
UMEIOT Pa3IMYHYIO JIMHY M HEXEIaTe/]bHO [OHOJHSTh X Ipobeia-
mu. [Ipu 3TOM coxpaHsieTcsl TOJIBKO TO KOJMYECTBO CUMBOJIOB, KOTO-
poe BBeJl 110Jb30Barelb. B qaHHOM cilyyae ykazaHue MakKCUMaabHOIO
KOJIMYECTBA CUMBOJIOB 0013aTeIbHO (B OTIMYME OT CHARACTER).

ﬂaHHbIe TUITOB CHARACTER M CHARACTER VARYING MOTYT Y4aCTBOBATDh
B OOHMX M TE€X 2K€ CTPOKOBbIX OII€pAlIUAX.

Tun JaHHBIX CHARACTER LARGE OBJECT (CLOB — OOJBLIOHA CHUM-
BOJIbHBIM OOBEKT) UCMOB3YETCS Il MPENCTABIEHHUSI OYeHb OOIBIITNX
CHMBOJIbHBIX CTPOK (HAmpuMep, cTaTeil, KHUT U T. II.). B HeKoTophIxX
CVB/l pmanHBII THI Ha3bIBaeTCsl MEMO, a B apyrux — TExT. C maH-
HBIMU 2TOIO THUIIA MOXHO BBIIIOJHSATE HE BCE ONEpaluU, MPeLyCcMOT-
PEHHBIE JUIS TUTIOB CHARACTER M CHARACTER VARYING. Tak, UX HeJlb3sl
HCIOJIB30BATh B ONEPAIMSIX CPABHEHMS, 32 UCKIIOYEHUEM PaBEeHCTBA
1 HepaBeHcTBAa. Kpome Toro, cronGipl 3TOro TWMA HE MOTYT OBITh
MEePBUYHBIMU M BHELIHUMU KIIOYAMH, & TaKXe ObITb OOBSIBIECHBI KaK
UMEIIINEe YHUKAJIbHBIE 3HayeHus. MHauye roBopsi, TpuU CO3AaHUU
TabJULL C [OMOILbIO ollepaTopa CREATE U OOBSIBJIEHUU CTOJIOLIOB
TUTIAa CLOB HEJIb3s HCIOJb30BaTh KIIOUEBBIE CJIOBAa PRIMARY KEY,
FOREIGN KEY U UNIQUE.

B caenyiomieM mpumepe co3maercs TabaMLIA ¢ OOBIYHBIM CHMBOJIb-
HBIM CTOJIOIIOM M CTOJIOIIOM TUIMA CLOB, 3HAYEHMUS KOTOPOTO MOTYT
copepxatb 100 000 cuMBOJIOB:

CREATE TABLE myTable
(
FIELD1 CHARACTER (60),
FIELD2 CLOB (100000)
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3Z[GCI) OTIeparop CREATE TABLE CO3IA€T Ta6)'[I/II_[y C UMEHEM myTable,
KoTopass COCTOUT M3 IBYX CTOJIOIIOB C MMEHAMU FIELD1 M FIELD2,
THUTIBI CTOJIOIIOB YKa3aHbI psAaoM ¢ UX UMEHaAMHU.

PazmuuHble A3bIKN HCITOJb3YIOT PAa3IMYHbBIC H3_60pI)I CUMBOJIOB. ):[a>Ke
AHTIMHCKUN U HeMelKu Habopbl OTIUYAIOTCS, HEe TOBOPSI YX O pyc-
CKOM U kuTaiickoM. CucreMa MoXeT OBITh HacTpo€Ha Ha HCKOTOpBIﬁ
Habop CMMBOJIOB, MPUHUMAEMBIN O yMoyaHuto. OMHaKo TIpU 3TOM
MOZXHO HCITOJIb30BATh WU APYIM€ HAIMOHAJIBHBIC CHUMBOJIBHBIC Habo-
pel. Tak, B cieaywolleM TpuMepe co3iaercsl Tadbjiuila, B KOTOpOit
CTOJ'[66H FIELD1 OOBABIAETCS KaK CTpOKOBbIﬁ C Ha60p0M CHUMBOJIOB,
IIPUHATBIM TIO0 YMOJIYAaHUIO, a CTO.J'[66].[ FIELD2 — KakK CTpOKOBbIﬁ
C IT'PE€UYCCKUM Ha60p0M CUMBOJIOB:
CREATE TABLE myTable

(
FIELD1 CHARACTER (60),
FIELD2 CHARACTER VARYING (80) CHARACTER SET GREEK
)i
3HaueHUs1 CTPOKOBOoro Ttuma B SQL-BbIpakeHHUsIX 3aKIIYaATCS
B OJAMHAPHBIE KaBbIYKHU. HanpuMep, 'lBaHOB lVBaun lMBanoBuu',
112345 pyGaen', 'wen. (812) 123-4567'. IlycTas crpoka He co-
JIEPKUT HU OJHOIO CMMBOJA U uMeeT BUI: ''. CTpoka, coiepxkalias
OIlMH WK Oosiee NPoOesIoB, HE SIBJISETCS IYCTOM.

Wuorga ObiBaeT Tak, 4TO CTPOKOBBIA CTONOEH B TAOIUIE COMEPXKUT
TOJNIBKO uuciaa (ToyHee, CTPOKU, cojaepxKaliue Udpbl, 3HaKA 4Yucia
W pasleUTeNIbHbIe TOUKU). YTOOBI MCTIONB30BaTh TaKWE JTAHHBIE B OTe-
pamusx ¢ 4YHCIaMM, HeoOXOAUMO IPWBECTW MAaHHBIE OTHOTO THTIA
K JIPYTOMY TUTTY ¢ TTOMOUIBIO (DYHKIIMU CAST () (cm. paszd. 2.2.9).

3HaueHus TuIla CHARACTER M CHARACTER VARYING (VARCHAR) CO-
BMECTHMMbI B TOM CMbICJIE, YTO OHM MOTYT Y4acTBOBAaTh KaK OIl€paH-
Jbl B CTPOKOBBIX OMEpaLusIX U Olepalusix CPABHEHUSI.

2.2.2. Yvcna

YucmoBoll TUIT AaHHBIX MOXKET OBITh ABYX BUIAOB — TOYHBIA U MPU-
O6nu3uTeNbHbI. TOYHBIE YKMCIOBBIE TUITHI MO3BOJISIOT TOYHO BBIpa-
3UTh 3HAUCHHE urcia. HekoTopble BETMUYMHBI UMEIOT OUYeHb OOJBIION
JUAMA30H 3HAUECHW, U B TAKUX CIyJ9adX JOCTATOUHO OTPAHNUYNTHCS
HEKOTOPBIM TPUOITMKEHHBIM WX TPEACTABICHUEM C YIETOM TeXHUYE-
CKHX BO3MOXHOCTE KOMIBIOTEpPa (PasMepoB PETUCTPA).
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K TOYHBIM 4MCITOBBIM OTHOCSITCS CICOYIOIINE TIATh TUIIOB:

O INTEGER — wesioe (0e3 apodHoil yactu) uucio. KonuyecTBo pas-
pPsIoB (TOYHOCTb) 3aBUCUT oOT peanuzauuu SQL. B HekoTophix
peanu3aLysax YKciIa IToro TUIIA JIEXar B auanasoHe or —2 147 483 648
10 2 147 483 647 (yerbipexbaiiTHOE LIENIOE YMCIIO);

O SMALLINT — Majioe Iejioe 4ncio. KoqnmaecTBo paspsitoB 3aBUCUT
oT peammzanuu SQL, HO He OoJbllle KoJWYecTBA pPaspsiioB
INTEGER B 3TOH Xe peajnm3alri. B HEKOTOPBIX pean3ainsax Imuc-
JIa 3TOTO THUIIA JIEXaT B auarasoHe ot —32 768 no 32 767 (nByx-
OaliTHOE 1IeJI0€ YHCIIO);

O BIGINT — OoJblioe lienoe yucao. KoanyecTBo pa3psaaoB 3aBUCUT
or peanusauuu SQL M mpeBblillaeT KOJIMYECTBO PA3PsIOB YMCia
TUNA INTEGER;

O NUMERIC (x, y) — YHCJIO, B KOTOPOM BCETO x pPa3psiioB (TOu-
HOCTB), U3 KOTOPBIX y pa3psiioB (Macitad) OTBOAUTCS JUIST Apo0-
Hoit yactu. Eciu y He ykazaHo (NUMERIC (x)), TO JJisl APOOHO
YacTW OTBOAUTCSI KOJUYECTBO Pa3psiIOB, YCTAHOBJIEHHOE B CHCTe-
Me To ymonuaHuto. Eciau He ykazaHbl HU x, HU y (NUMERIC), TO
MPUHUMAIOTCS 00e 3TU BEJWUYMHBI, YCTAHOBJEHHBIE MO yMoJya-
Huto. Hampumep, eciu ykazaH TUI NUMERC (6, 2), TO MaKCH-
MaJIbHOE 3HAYEHME YUCIa PaBHO 9999.99;

O DECIMAL (x, y) — AECITUYHOE YUCJIO, B KOTOPOM BCEro x pas-
PAOOB, U3 KOTOPBIX y Pa3psiioB OTBOAATCS IJISl APOOHOM YaCTH.
Ecnu x wiM/um y He yKaszaHbl, TO INPUHUMAIOTCS 3HAYEHMS IO
YMOJYAHUIO. DTOT TUII OYEHb IOXOX Ha NUMERIC. OTIuUYue CO-
CTOMT B TOM, YTO €CJIM B DECIMAL (x, y) YKA3aHHbIE x H y
MEHbIIIE, YeM JOoIycTUMble peanusauueil SQL, To OyayT ucnoib-
30BaTbecs mocienHue. Eciau x M y He yKaszaHbl, TO IPUMEHIETCS
cucteMa yMmonyaHuii. Hampumep, Bbl 3amanu IIsd CTOAOLA THUII
DECIMAL (6, 2). Ecau peanuzauusg SQL mo3Boisger, To B 3TOT
CcToJIOELL MOXHO BBECTU YMCJIA, IIPEBbIIAIOIIME 9999.99. B omiu-
yhe OT DECIMAL (x, y), TMI NUMERIC (x, y) 3KECTKO 3amaeT
JMAIa30H BOBMOXHBIX 3HAYEHUI YMCA0BOM BEIUYMHBIL.

K HpI/I6)TI/I3I/IT€JTbHBIM YUCJIOBBIM THUIIAM OTHOCATCS CICAYIOUINE TPpU
THUTIA:

0 REAL — BeLUECTBEHHOE YMCIIO OIMHAPHONI TOYHOCTU ¢ ILIAaBalO-
el pa3aeluTeJbHONM TOYKOM (9Ta Touka "miaBaer”, MOSIB/ISSICh
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B pa3MyHbIX MecTax uyuciaa). Hampumep, 5.25, 5.257, 5.2573.
To4yHOCTh MpeACTaBIEHUS YMCIAa 3aBUCUT OT peanusanuu SQL
u obopynoBaHud. Hamnpumep, 32-OMTOBBI KOMIIBIOTED JAaeT
OyJIbILIYIO TOYHOCTD, YeM 16-OUTOBBII;

O DOUBLE PRECISION — BEIIECTBEHHOE YMC/IO JBOMHON TOYHOCTHU
¢ IUIABalOllei pa3aeauTe/lbHOM TOYKoi. TouHOCTh mpeacTaBaeHus
yycaa 3aBUcUT oT peanuzauuu SQL u obopynoBanus. [lpumens-
eTcs JUIsl IpeAcTaBleHus HAyYHbIX JaHHbIX (HampuMmep, pe3yJibTa-
TOB U3MEPEHUi1) B ILIMPOKOM JMANA30HE 3HAYEHMH, T. €. KakK
oueHb Manbix (0au3kux K 0), TaKk U oYeHb OOJIBIIUX;

O FLOAT (x) — BELIECTBEHHOE UYMCJO C IUIABAIOLIEH pa3aeauTeNb-
HOIl TOYKOI M MWHWMAJIHLHOW TOYHOCTBIO x, 3aHMMaloIIee He 00-
Jee 8 GaifToB. Ecim KoMmboTEp MOXET MOAAEpXKaTh YKA3aHHYIO
TOYHOCTB, MCITOJIb3Ys alllapaTHYI OAWHAPHYIO TOYHOCTh, TO CHC-
TeMa OyIeT WCMIONb30BaTh apu(pMETUKy OAWHAPHON TOYHOCTH.
Ecnn ykazanHast TOYHOCTE TpebyeT apudMeTnKu ¢ ABOWHON TOY-
HOCTBIO, TO cUcTeMa OyleT MCITONb30BaTh ee. JJaHHBI THTI ciaemyeT
OPUMEHSTh, €CTH TpeArnoaaraeTcsl BO3MOXHOCTb IepeHoca Oa3bl
JAHHBIX Ha APYTYIO anmapaTHyo IIaTdopMy, OTIMYAIONIYIOCS pas-
MepaMHu peructpoB. [IpuMep 3HAYEHHWS THITA FLOAT: 5.318E-24
(T. e. 5.318, YMHOXEHHOE Ha 10 B CTemeHU -24). Takywo xe
¢dopMy mpeAcTaBIeHUS WMEIT W YHCIa TUMIA REAL W DOUBLE
PRECISION.

[pu cozgaHuu TaGAUL 1EJOYMCAEHHbIE TUIBI IPUMEHSIOTCS IS
CTOJIOLIOB, COAEPXKAILIUX PA3HOro poAa MASHTU(PUKATOPBI, HAMPUMED,
HoMepa (Kojibl) KIMEHTOB, TOBApOB, 3aKa3oB U T. I1. Pazymeercs, ec-
JIU CONEPKUMOE CTOJNOLA HOMXKHO OBITh LIEJAbIM YMCIOM (HampuMep,
KOJMYECTBO SIIIKUKOB, OYTBUIOK, IITYK U T. I1I.), TO TUII BTOTO CTOI01A
€CTeCTBEHHO OIIPeIeNMTh KaK INTEGER, SMALLINT MJIM BIGINT.

HomycTuM, B TabMuIE KimenuTsr UMEETCS CTONOEIl ID kimeHTa, CO-
JiepXaliuii YHUKaJlbHble UAeHTU(hUKATOPBI KineHToB. Eciu komnye-
CTBO KJMeHToB He mpeBbiaeT 32 000, To TUM cTonbiia MOXHO orpe-
JeIUTb Kak SMALLINT. Eciu B Bameit Tabnuie OyayT XpaHWUThCS
CBEJIEHNS O COTHSX TBICSY KIWEHTOB, TO TUTl CTOJONA ID xumeHnTa
clielyeT OompeneuTh Kak INTEGER.

Ecnu cronbelr B mpoeKTUpyeMoli Tabiulie MOJXKEeH CONEpXKaTh Yucia
¢ ApoOHOM YacTblo, TO IS HErO MOXKHO 3a1aTh KaKOH-HUOYIb Helle-
JlouMcaeHHblid Tui. Eciu Bbl HE yBepeHbI, YTO MPUMEHUTh: TOYHbIE
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YUCJOBbIE TUTIBI WJIM TPUOIU3UTENbHBIE, BbIOUpANTE TOUHBIE
(NUMERIC, DECIMAL). OHUM TpeOyloT MeHbIle PEecypcoB U JAlT TOY-
Hble pesyabrathl. Eciau B cTosblie npeanonaraeTcsi XpaHUThb JIAHHbBIE
W3 OYEeHb IIMPOKOTO JuarnazoHa (M oyeHb Majbie, U OYeHb OOdbIIue
Yyycsia), TO UCTONB3YHTE MPUOIU3UTENbHBIE TUIBI NaHHBIX (FLOAT,
REAL).

OOparuTe BHMMAaHUE, YTO CTPOKA, COAEPXKAILAs Yucao (Hampumep,
112345.47"), ABIIeTCS AJAHHBIM CTPOKOBOrO, a HE YMCJIOBOIO TUIIA.
Yro6br B SQL-BbIpaxeHusX CpaBHUBATb CTPOKOBbIE K 4YUCJIOBbIE
JaHHbIE, HEOOXOAUMO ONMH M3 TUIIOB MPUBECTU K APYroMy C IOMO-
LIbI0 (PYHKIIMU CAST ().

2.2.3. Jlornyeckue gaHHble

B aTOli yacTH MaTeMAaTUYECKON JIOTMKM, OCHOBOIIOJOXHUKOM KOTO-
poii ObL1 aHrauickuii MmateMatuk JkoH Byjb, JaHHBIE UMEIOT TOJb-
ko apa 3HaueHust — UCTUHA u J1OXb, obo3Hauyaemble KakK true
U false COOTBETCTBEHHO. [laHHbBIE JIOTMYECKOIO TUIA MOIY4alOTCS
B pe3yJbTare ollepauuii cpaBHeHus. Hampumep, pe3yabTaTroM Bbl-
yucaeHus: Boipaxkenus 3 <5 gensiercs MCTUHA, a BbipaxeHus
2+ 3 =10 — JIOXDb.

B SQL Ttum paHHbIX BOOLEAN (OyJeBCKUI) MMeeT TpW 3HAUYeHUs —
true, false W unknown. 3Ha4eHHUE unknown (HEM3BECTHOE) OBIIO
BBEJICHO /I 00O3HAYEeHUsT pe3yjibTaTa, MOJydyarolierocsl Mpu cpaB-
HEHUU cO 3HayeHHeM NULL (HeorpeneneHHoe). Eciau mojb3oBarenb
ele He BBeNl B sIYeiKy TaOJWIIBl HUKAKOTo 3HAYeHUsl, TO dTa "myc-
Tasg" g4efika COAEPKUT 3HAYEHWE NULL, WHTepIpeTupyeMoe Kak
HEU3BECTHOE WU HeolpeieeHHoe 3HaUYeHue.

PesynbpraTom n1000ii onepauuu CpaBHEHMS true MIM false C NULL
MJIHN ¢ unknown BCE€raa sgBJIACTCA unknown.

B SQL-BBeIpaXkeHUsIX JIOTHYECKHWE 3HAYEHUS 3aKITIOYAIOTCS B KaBbIYU-
Ki, HaIpuMep, 'TRUE' WIN 'true'.

2.2.4. [laTta v BpemA

Tun pATA (maTa) mpeaHa3HAvYeH ISl XpaHEeHUs] 3HaUYeHUW JaThl, 3Je-
MEHTBl KOTOPBIX PacToJIOXEHBl B CIEAyIolleM TOopsaKe: Tol
(4 tudpwr), neduc (-), mecsai (2 undpsl), neduc, neHb (2 uUbpbI).
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Takum oOpa3zoM, 3HaUYeHUs narhl 3aHUMaT 10 mo3unmii, Hanmpumep,
2005-10-02.

JaHHble 3TOro TUIla MOTYT colepxarb Jooylo gaty ¢ 0001 roga mo
9999 roa.

s mpencTaBieHNs] BpeMEHN TIPpeIyCMOTPEHBI IBa TUTIA:

O TIME WITHOUT TIME ZONE (Bpems 0e3 4acoBOro rosca) npeiHa-
3HAYEH I XpaHEeHMUS 3HAYEHMI BPEeMEHH, DJIeMEHThl KOTOPbIX
PACIIONIOXEHbl B CIEAYIOLIEM IOPSIIKe: YaChl, TBOETOYME, MUHY-
Thbl, JBOETOYME, CEeKyHIbl. Yachl U MUHYTHI IPEACTABISIOTCS ABY-
Md LubpaMu, a CeKyH/bl MOTYT ObITh IIPE/CTaBIEHbl ABYMS U 0O-
Jgee nudpamu (ecau TpebyeTcd aApoOHAd 4YacTb), HAIPUMED
18:35:19.547. JlIMHA APOOHOI YACTU CEKyH[ 3aBUCHUT OT pealu-
3allMd, HO BHYTpPEHHEe IIpeacTaB/lieHMe BpeMeHU MOJKHO HMMETh
He menee 6 wudp. Mo ymMoauyaHuio BpeMs JAHHOIO THUIIA IIPEi-
CcTaBIAOT 0e3 ApoOHOM YacTu cekyHa. YToOnl yKazaTrh, YTO BpeMs
JOJKHO OBITh IMPEeNCTABICHO C n LU(pPaMu IOCIe pa3aeNuTeIb-
HOW TOYKM, MOCTATOYHO HWCTOIH30BATh TAKON CHWHTAKCUC: TIME
WITHOUT TIME ZONE (n). Hampmmep, 4TOOBI KpoMe CeKYHI yKa-
3bIBAIUCH €llle U MWIIUCEKYHIBI, CJIeAyeT OMpeneiuTh TUI KakK
TIME WITHOUT TIME ZONE (3)./lJIMHA JAHHBIX paccMaTpuBaeMo-
ro tumna 6e3 ApoOHOI YyacTu paBHa 8§ cUMBOJIaM, a ¢ APOOHON ya-
CTBI0 — 9 TITIOC KOJTMYeCTBO MUMP TIOCTe pasaeTuTeTbHON TOUKMN.
Hng  samaHuss BpeMeHM 06e3 yKasaHWs 9acoBOTO  Tosica
C WCTIONb30BAHNEM YCTAaHOBOK TIO YMOJTYaHUIO MOXHO MCITONB30-
BaTh KOPOTKWI CHHTAKCHC — TIME;

O TIME WITH TIME ZONE (BpeMs C YacOBbIM I10SICOM) — TaKoOH Xe
TUIN JAHHBIX, KAK U TIME WITHOUT TIME zONE. OTJIMYME 3aKII0-
YaeTcsl JUIIb B TOM, YTO K 3HAYEHMIO BpeMEHM M00OaBJIsSETCs elle
1 MHGOpMalIMg O PA3HOCTU MEXIY MECTHBIM M BCEMUPHBIM Bpe-
meHeM. BecemupHoe Bpems (Universal Time Coordinated, UTC) —
9T0 BpeMd 1o I'puHBuUYY, T. €. BpeMs HYJIEBOIO MEpPUAMAHA, IIPO-
xomasguiero uyepe3 I. I'punBuy B BenukoOpuranum (Greenwich
Mean Time, GMT). 3HaueHue Pa3HOCTU MeXAY JOKAIbHBIM U
BCEMMPHBIM Bpe€MEHEM HaxoAuTcsd B avamnazoHe or -12:59 go
13:00. HdauHa JaHHBIX paccMaTpuBaeMoOro THUIA paBHA [UIMHE
JOAHHBIX TUIIA TIME WITHOUT TIME ZONE IUIIOC 6, IOCKOJbKY J10-
MOJHUTEeNbHAI HHGpOPMALMI O Ppa3sHOCTU BpeMEH 3aHUMaeT
6 nosuumii (meduc, 3Hak (+) uam (=), 2 uUdpbl 11 4acoB, ABOE-
Toune, 2 HUdpbl 1T MUHYT).
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st oTHOBpEeMEHHOTO MPENCTABICHUST TAThl U BPEMEHM CIY:KaT clie-
Jyloliue JIBa TUIIA:

O TIMESTAMP WITHOUT TIME ZONE (mara 4 BpeMsl 0e3 4acoBOro
mosica). DJeMEHTHl JAHHBIX 3TOTO THUIIA MMEIOT TaKue K€ Xapak-
TEPUCTUKU, KAK U JUISl JAHHbBIX TUMIA DATE U TIME WITHOUT TIME
ZONE, 3a WCKJIIOYEHNEM OJHOIO: MaHHBIE THIA TIMESTAMP
WITHOUT TIME ZONE [0 YMOJYaHUIO UMeEIOT 6 uudp B apobHOMI
yacTu ceKyHn, a He 0, Kak B TUIIe TIME WITHOUT TIME ZONE. s
yKa3aHus KoJIu4ecTBa HUdp B APOOHOM YaCTU UCIOJIb3YETCSI CUH-
TaKCUC TIMESTAMP WITHOUT TIME ZONE (n). Ecim mpoOHOIT yac-
TU HEeT, TO AaHHble 3aHuMalT 19 nosuuuit: 10 no3uuuil mig ga-
TBI, OOWH TIpoOen n 8 mo3uuuii Il BpeMeHHu. Ecim ompeneiieHa
JIpoOHAasl 4acTh, TO AJMHA AaHHbIX paBHA 20 ILIIOC KOJIMYECTBO
mrgp B IpoOHON YaCTH CEKYHII;

O TIMESTAMP WITH TIME ZONE (maTta M BpeMsl C YacOBBIM TOSI-
COM) — TaKO#l € THUIl AaHHbIX, KAK U TIMESTAMP WITH TIME
7ONE. OTJIMYMEe COCTOUT B TOM, UTO K 3HAYEHUIO BpeMeHU A00aB-
Jisiercy elle U MHQopMaius 0 pasHOCTUM MEXIY MECTHbIM U BCe-
MUPHBIM BpeMeHeM (CM. TIME WITH TIME ZONE). JIOMOMHUTENb-
Hag uHbopMauus 3aHuMaer 6 mosuuMit. JlaHHble — TUOA
TIMESTAMP WITH TIME %ONE 0e3 JIpoOHOU YacTh 3aHUMAIOT
25 no3uiuii, ¢ ApOOHOM 4acThio — 26 IIIOC KOJIUMYECTBO Ludp
B IpOOHOIT YacT! CeKYHII.

Yrtobbl mpencTtaBUTh B SQL-BblpakeHUW JaTy, BpeMsl WU JaTy-
BpeMsl, HEOOXOMMMO MCIOJb30BaTh (YHKILMIO CAST () IPUBEACHUS
K 3alaHHOMY Tumy. JlonycTuM, B TabiulIe lipomaxu UMEETCST CTONOEI
Iara TUOA DATA. YTOObl MOJYyYUTh CBEAEHUSI U3 OTOM TaOJMLIbL 3a
TepuoJ, mocyie 2005-09-30, cleayeT BBIMOJHUTL TAKOM 3ampoc:

SELECT * FROM Ipomaxwt WHERE Tlara > CAST ('2005-09-30' AS DATE) ;
3nech cTpoka, coaepxkailias gaTy, IPUBOJUTCA K TUIY DATA, U MOJIYy-

YEeHHBIII pe3ybTaT yYyacTBYeT B OIEpallid CpPaBHEHUS C NAHHBIMU
CTOJ0lA Hara.

B s3bike SQL umeroTcs: Tpu (PYHKIIMK, KOTOPbIE BO3BPALIAIOT TEKY-

1ue aaty v BpeMs:

O CURRENT DATE — BO3BpalllaeT TeKyllyl nary (tum DATE). Ha-
IPUMEP, 2005-06-18;

O CURRENT TIME (umcsio) — BO3BpallaeT Tekylluee Bpems (TuUl
TIME). LlenouuciaeHHbId MapamMeTp wurmcoo YKA3bIBA€T TOYHOCTh



OcHosbl SQL 83

npeacTaBieHust ceKyHa. Hampumep, npu urcro = 2 ceKyHIBI Oy-
YT OPeICTaBAeHbl C TOYHOCTbIO IO COThIX (IBe LUQPBL B Apod-
HOI1 4acTu): 12:39:45.27;

O CURRENT TIMESTAMP (umcsmo) — BO3BpAIlAeT AaTy W Bpems (TUM
TIMESTAMP), HampuMep 2005-06-18 12:39:45.27. LenouucnenH-
HBII TapaMeTp umcro YKa3bIBAeT TOYHOCTD MPEACTABIEHUST CEKYHII.

2.2.5. UHTepBanol

WnaTtepsan npencrasisieT coboOi pasHOCTh MEXIY ABYMSI 3HAYEHUSIMU
Tima pata-BpeMs. SQL mommepkuBaeT nBa TUIIA WHTEPBATIOB: TO-
MecsIl U JIeHb-Bpemsi. MHTepBay THIIA TOA-MECSIl — 3TO KOJIUYECTBO
JIET W MeEcCSIeB MEXIy IByMs JaTaMM, a WHTEpBajl ICHb-BpeMs —
KOJIMYECTBO JHEH, 4acOB, MUHYT U CEKYHI MEXIY IBYMS MOMEHTaMU
B TIpenesiax OmHOTo Mecsia. Henmb3s cMelmnBaTh BBIYMCICHUS, MC-
TTOJIB3YIOIINE WHTEPBAJT TOI-ICHb, C BEIYMCICHUSIMU, B KOTOPBIX MC-
TTOJIB3YETCST MHTEPBAJT ICHb-BPEMSI.

HMHrepBan BpeMeHM MOXHO 3aiaTh JABYMsI CIIOCO0AMU: B BUIE Ha-
YaJbHOrO U KOHEYHOI0 MOMEHTOB WJIM B BUJIE HAYAJIbHOIO MOMEHTA
U JJIUTEIBHOCTU, HAIIPUMED:
O (TIME '12:25:30', TIME '14:30:00') — WHTepBaJ, 3afaHHBIN
HaAYaJbHBIM ¥ KOHEYHBIM MOMEHTAMU,
O (TIME '12:45:00', INTERVAL '5' HOUR) — MHTEpBal, 3adaH-
HbIJ HayaJbHbIM MOMEHTOM U JJIUTEJILHOCTBIO B yacax.
YTtoOBI 337aTh 3HAYEHWE TUIMA WHTEPBAJ, UCIOJNB3YeTCsS] TAKOW CUH-
TAKCUC:
INTERVAL 'sgmmma' YEAR | MONTH | DAY | HOUR | MINUTE | SECOND

3nech amma — ITMHA WHTEpBAja, MOCTEe KOTOPOH YKa3bIBACTCSA eIu-
HMLA U3MepeHUs (BO3MOXHBIE 3HAYEHUS YKAa3aHbl Yepe3 BepTUKAIb-
HYIO YepTy):

MINUTE — MHWHYTAQ,

O YEAR — TOf;

0 MONTH — Mecsl;
O DAY — JeHb;

J HOUR — yac;

a

a

SECOND — CE€KyHaa.
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Hanpumep, nng 3amanus WHTepBaja UIMHON 15 mHEW ciemyer wc-
MMOJIb30BATh BHIPAXKEHNE INTERVAL '5' DAY.

Euie oauH npumep MCHOIb30BAHUSI MHTEPBAIOB IIpUBeAeH B pasod. 3.2.1
(mpeaukar OVERLAPS).

2.2.6. CneumnanbHble TUMNbI faHHbIX

K crneuuanbHbIM TUIIAM JAHHBIX OTHOCSITCS CJAEIYIOLIME TUIIbL:
O ROW — 3aIlCh;

J ARRAY — MACCHB;

O MULTISET — MYJBTUMHOXECTBO.

Hcronbp30BaHWe 3TUX TUIIOB JAHHbIX HAPYLIAET IPUHLMUI, COIACHO
KOTOPOMY TaOJIMLbl PEJSILMOHHON 0a3bl JIAHHbIX JOJIKHbI HAXOAUTh-
csl B IepBoii HopMmaibHOU (opMe. HamomHio, uTo 11000i cTonGel
TabULbl B IEPBOM HOPMaIbHON (POPME HE MOXET COIEpPXKaTh CTPYK-
TYPUPOBAaHHbIE JIAHHBIE, HAIIPUMEP, HA0Op IOJIei: 3HAYEHUS] CTOJIO-
LIOB JIOJLKHbI ObITh €1MHbIMUA U HEAEJIUMbIMU. T€M HE MEHee, XXKU3Hb
HEOIHOKPATHO IPEIaraeT UCKYIIEHUs] OTCTYIIUTh OT TEOPUMU B I10JIb3Y
a¢¢pexkruBHOCTU. Eciu Bbl HE OTCTymaere OT MEPBOM HOPMaIbHOI
(opMbl, TO BOZHUKAIOLIME HEJNOPA3ZYMEHUS B IOJAEPXKKE PEJSLMOH-
HOIl 06a3 JaHHbIX Bbl MOXETE OOBSICHUTb HAPYLIEHUSMU 3aKOHOB pe-
JISIUMOHHOK Teopuu. B MpoTUBHOM ciiyyae /Uil MOJYyYeHUs! 0ObsCcHE-
HuUii TpeOyloTcd Oosiee TUIATE/IbHbIE PACC/IEN0BAHUS [IPOUCILEILIETO.
Ha, BHE TEOpUM TPYAHO XUTb B KpalHMX ciydyasx, XoTs U Oosee
yaI0OHO B OOBIYHBIX OOCTOSITEIbCTBAX. PaccMoTpuMm creluaabHbie
TUIIBl JAHHBIX [10JApOOHEE.

Tum row (3amuck) MO3BONSIET OOBSIBUTh HAOOP MOJEH (3anmuch) B Ka-
YyecTBe 3HaYeHUs cTonbua tadiauubl. TakuM o0pazoM, CTPOKM TaOIMIL
MOTYT cOoIep:KaTh 3aTUCH.

Bo MHorux 06a3ax JaHHBIX MMEOTCS TaOMWIIBI, comepKaliue cBene-
Hug ob ampecax. Agpec, Kak U3BECTHO, COCTOUT U3 HECKOJbKUX 3Jie-
MEHTOB, TaKUX KaK TMOUYTOBBIN WHJEKC, CTpaHa, TOPOJ, yJIulla U T. II.
Ecnu B Tabiule 3aBeCTU OAMH CUMBOJIBHbII CTONOEL Anpec, B KOTO-
pOM TIOMECTUTb BcE BJIEMEHTHl aapeca MPOCTO KakK CUMBOJBHYIO
CTPOKY, TO JajibHellllasg padoTa ¢ OTAEIbHbIMU 3JIeMEHTaMM ajapeca
Oyner JOBOJNIBHO XJOMOTHBIM JIeJoM (BaM TPUJETCS HCIOJb30BaTh
dyHkuMK pazbopa cTpok). IloaroMy Ha mpakTUKe ISl agpeca 0ObIMHO
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3aBOJST HECKOJIBKO CTOJ'I6HOB, 10 OAJHOMY Ha K&)KI[Hﬁ SJIEMEHT (Ha—
MPpUMEP, CTOJOLBI Topon, Yruua U T. A.). Ecau Xe ucnonb3oBaTh TUIL
ROW, TO MOXHO XpaHHUTDb BCE€ JJIEMEHTHI aJpeca KaK 3HAYCHUSI OOHOTO
cronbua. B cienyloliem npumMepe cHayajla Ha OCHOBE TUIIA ROW CO3-
IAaeTcs TUIl addr, 4 3aTeM OH Ha3HA4YaACTCd CTOH6Hy Appec IIpHU CO3-
JAHUM TAOIULIbl KieH e
CREATE ROW TYPE addr

(
PostCode VARCHAR
City VARCHAR
Street VARCHAR
House VARCHAR

)i
CREATE TABLE KJiMeHTH

(
ID xymenTa INTEGER PRIMARY KRY,

va VARCHAR (25),
Ampec addr,
TenedoH VARCHAR (15)

)i
Tun maHHbIX ROW HosiBUJIcsa Brepsble B SQL:1999, a panbliue 6e3 He-
[0 MPeKpacHo 0OXONAMIUCH.

Tum ARRAY (MaccWB) Takke BIiepBble TrosiBHiIca B SQL:1999 u Hapy-
aeT TMPUHIIWT TepBoif HOpMaTbHO#M (GopMBI, HO HECKOIHKO WHAYe,
YeM THUT ROW. TWT ARRAY JaeT BO3MOXHOCTb OTHOMY M3 OOBIYHBEIX
TUIIOB UMETh MHOXECTBO 3HAYEHUII BHYTPU 3HAYEHUS] OTHOTO Tab-
JIMYHOTO cTojIOma. HampuMep, KIMEHT MOXET UMETh HECKOJIBKO HO-
MepoB TeteOHOB W BBl MOXKETe TIOXeNIaTh XPAHUTh WX BCE KaK OITHO
MHOTO3HaYHOE 3HaYeHWE ¢ANHCTBEHHOTO CTONOIA Tenedon, @ HE KaK
OOBIYHBIE 3HAUEHWS HECKONBKUX CTONOIOB Temedoul, Temedon2
n T. . BoT mpuMep, B KOTOpOM Kaxnias sideiKa cTojbla Temedou
MOXeT cofiepKaTh 0 TpeX HOMepOoB TeedoHa:
CREATE TABLE KymMeHTE

(
ID xmeHTa INTEGER PRIMARY KEY,
iV VARCHAR (25),
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Ampec addr,
Tenedon VARCHAR (15) ARRAY [3]
)i
Cnenyroiee SQL-BbipakeHue go0apasgeT B TaOJULY KimeunTer HOBYIO
3allUCh U BBOJUT B HEE 3HAYEHUS] CTOJOLOB:
INSERT INTO KimeHTH (VMsa, TesnedoH)
VALUES ('IlerpoB I[lerp IlerpoBmu', {'444-4444', '123-4567',
'777-8899'}) ;
Tun JgaHHBIX MULTISET (MYJIbTUMHOXECTBO) TIOSIBUJICSI BIIepBbIE
B SQL:2003. Ecnin MaccuB — 3TO YMOPSIIOYEHHOE MHOXECTBO 3JIe-
MEHTOB, OHO3HAYHO CBSI3aHHBIX C UX MECTOM B MAcCHBE TOCPEACT-
BOM MHJEKca, TO MYJBTUMHOXECTBO — HEYMOPSIIOUEHHAass COBOKYII-
HOCTh 3JIEMEHTOB. DTOT THUM JAHHBIX UCTIONB3YeTCs OYeHb PEaKoO.

2.2.7. NMonb3oBarenbCKne TUMbl AaHHbIX

TTonwzoBatensekue UMbl AaHHbIX (User Defined Types, UDT) onpe-
JETISTIOTCS TTONTE30BaTeIeM TI0 CBOEMY YCMOTPEHMIO UTSI KAKMX-TO CBO-
ux uenei. JlaHHast BO3MOXHOCTh BMepBble MosiBuiach B SQL:1999.
OnHo w3 BaXHEWIIMX HaMpaBlIeHU TIPUMEHEHHS 3aKITI0YaeTCsT
B YCTpaHEHUM HEKOTOPHIX HECOOTBETCTBUIT MEXIY OCHOBHBIMU TH-
maMu JaHHBIX SQL m TMnmaMu maHHBIX B 0a30BOM SI3BIKE, Ha KOTO-
pOM TIMIOYTCST TIpWIoXeHWs. K coO3maHWi0 CBOWX THIIOB JAaHHBIX
OOBIYHO TIpUGETAoT MPOTPAMMIUCTHI, a HE PSAIOBBIC TOTH30BATEIH
0a3 maHHBIX, naxe Biageiomue si3pikoM SQL. Tem He MeHee, um
Takke He TOMEIaeT O3HAKOMUTHCS B OOIMX YepTax ¢ 3TOH BO3-
MOXHOCThI0 SQL.

OTp,en bHbI€ TUMDbI

ITpocretimreit hopmoit TTOTB30BATETECKUX TUIIOB SBJISIIOTCS TaK Ha-
3bIBaeMble OTAENbHbIE (paznuyaroiinecst) TUNbl. OHM CO3MAI0TCS Ha
OCHOBE paHee OIpelie]IeHHBIX THIIOB, HANpUMEpP, OCHOBHBLIX THIIOB
SQL. CunTakcuc co3manuns OTASILHOTO THIIA JAaHHBIX TaKO:

CREATE DISTINCT TYPE rmmgTmna AS onpenenenHeriTmii;
OHpeI[e)TI/IM B KaUECTBC MpHUMEpa TUII MONEY I XpaHCHUS OCHEXK-

HBIX CYMM. C sroit TEJIbI0O MOXHO BOCITOJIB30BATLCA YK€ ONPEOCIICH-
HBIM YU CJIOBBIM TUITOM DECIMAL:

CREATE DISTINCT TYPE MONEY AS DECIMAL (9,2);
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Bce oTnmenbHbIe TUIIBI, JaXe cO3[aHHbIC HAa 0aze OJHOTO U TOTO XKe
TUTIA, HE MOTYT CPAaBHUBATbCS HU JAPYT C JAPYroM, HU ¢ 0a30BBIM
TuoM. TakuM oOpa3oM, JaHHBIE THUIA MONEY HEJb3sl CpaBHUBATH
C JAHHBIMU THUIA DECIMAL, a4 TaAKKE€ C JAaHHBIMU JIPYTUX YUCITOBBIX
W HEYUCJIOBBIX TUMOB. Co3/1aB crelUadbHbIM TUT TSI AEHET, Mbl TEM
CaMBIM HUCKJIFOYUJIN BO3MOXHOCTL CPAaBHUBATL JEHEXHBIE CYMMBI
¢ KOJIUYeCTBOM JIpyrux Bemei. [To aHajoruu ¢ TUTIOM MONEY MOXKHO
CO3JaThb TUTIBI JAHHBIX ISl Pa3TUUYHBIX BaJIOT, YTOOBI UCKIHOUYUTH
BO3MOXXHOCTb CPABHEHUSI UX TTPOCTO KaK OOBIYHBIX YMCE:

CREATE DISTINCT TYPE EURO AS DECIMAL (9,2);

CREATE DISTINCT TYPE USD AS DECIMAL (9,2);

CREATE DISTINCT TYPE RU AS DECIMAL (9,2);

YT1oObl CpaBHUTH JEHEXKHBIE CYMMBl B Pa3MYHBIX BalIOTaX, MPUIET-
cd CcHayaja BBITIOJHUTH KOHBEPTALWIO OJHOW BATIOTHI B IPYIYIO.
B SQL 310 MOXHO cnejiaThb ¢ MOMOIIBID (YHKIIMUA MPUBENCHUS THU-
TOB CAST ().

HonyctuMm, umeercs Ttabnauua Mpaiic smcr (Tosap, lena USD, le-
Ha RU), B KOTOPOI CTOJNOLBI lena USD U llena RU OIMpPEAENEHbl KaK
CTOJIOLbI TUIIOB USD U RU COOTBETCTBEHHO. DTU CTOJIOLIbI COAEPKAT
LIEHbl TOBAPOB B aMEPUKAHCKUX Jojuiapax U pyossix. Ilpeanoaoxum,
YTO KypC A0J1apa K pyOal0 M3MEHWICS, U Mbl XOTUM U3MEHHUTb Lie-
Hbl B pyoisix. Eciiv Obl cToNIOLBL Lena USD U Lexa RU ObUIM OZHOTIO
U TOrO XK€ TUIlA, TO JAHHYIO ONEePaLluI0 MOXHO ObLIO Obl BHIIOJIHUTD
C IIOMOILbIO caeaytoiiero SQL-BbIpakeHus:

UPDATE Ipavic_smcT SET Hena RU = k * Iena USD;
3aech k — KOG PULUEHT KOHBEPTALMHU.
Ho mocKonbKy CTONOLBI llena USD M llena RU WMEIOT Pa3TUYHBIE
THUTIBI, TO HEOOXOIMMO BBITIOJIHUThH TAaKOE€ BBIpaXKeHUE:

UPDATE IIpaiiC_JmCT

SET CAST (llema RU AS DECIMAL (9,2) = k * CAST(llena USD AS
DECIMAL (9,2));

CTpyKTypupOBaHHbI€ TUMbl

Hpyrasa ¢dopma Moab30BaTeNbCKUX TUIIOB JAHHBIX — CTPYKTYpUPO-
BaHHbIe TUIBL. CTPYKTypUPOBAHHBIN TUII ONpPEAEIseTcs He Ha OCHO-
B€ KAKOro-To 0a30BOro (paHee ompelaeJeHHOro TUIA), a MyTeM 3ala-
HUS CBOMX aTpUOYTOB M METOAOB. DTa KOHCTpyKuMs mpuiiia B SQL
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U3 00BEKTHO-OpUeHTUupoBaHHOro mporpammuposanust (OOIT). Ona
TIPEJICTABISET CPEJCTBO HEKOU TEXHOJIOTWH, OTJAWYarolleiics oT Tpa-
JTUIIMOHHON TexHosorun npumeHeHus SQL, Ho OGiu3Koil K coBpe-
MeHHol TexHojoruu OOIT.

I[Ipu cospanuu crpykrypupopaHHoro tuna CYBJl aBromaruyecku
co3aaeT Ul Hero Tpu (PyHKIMU:

O GyHKIINIO-KOHCTPYKTOP ¢ WMEHEM, COBMANAIONINM ¢ WMeHeM
CO371aBacMOTO THTIA;

O GyHKUMIO-MYTATOP, C [OMOIIbIO KOTOPOH MOXHO M3MEHUTb 3Ha-
YyeHue aTpuOyTa co3MaBaeMOro TUIIA;

O $yukIMo-HAGMIOAATE b, TTO3BOJSIONIYIO Y3HATHL 3HAYCHWE aTpH-
6yTa co3maBaeMoTO THUTIA.

Mexny CTPYKTypUMPOBAHHBIMU TUIIAMM MOXET ObITh 3amaHa Hepap-
XM — OTHOIIEHHUE BJIOXKEHHOCTU. TuI, comepxKalluidl IPyrue TUIIbI,
HAa3bIBAETCA CYINEPTUIIOM, a BIOXEHHbIE B HEI'O TUIIbI — MOATUIIAMMU.

PaccmoTtpum mpumep, B KOTOPOM CO3/IAOTCS HEKUI TUTT M ero Toj-
THUTI TAaHHBIX, TAOJUIIA CO CTOOIIOM CO3JJAHHOTO THUTIA, a TaKXKe OJOK
omeparopoB SQL, KoTopble TIPOMU3BOMSIT M3MEHEHNS TAHHBIX B Tab-
qune. Bravajge cozmanuM TUTT JAHHBIX Book, COAEpXKallluit cBeNEeHUS
(aTpubyTHI) O KHUTAX, 3aT€M CO3MAAUM €ro MOATUM myBooks, KOTO-
phIit HacenyeT aTpuOyTHI CBOETO CyMepTUTIa Books:

CREATE TYPE Books AS

Title CHAR (50},

Author CHAR (20),

Publisher CHAR (20),

Year INTEGER,

Volume INTEGER,
NOT FINAL;

3neck B TUNE Books (KHUTYU) OMPENENSIIOTCST aTpuOyThl (MMEHA W TUIIBL
JIAHHBIX): Title (HaUMeHOBaHME), Author (aBTOp), Publisher (U3-
JIaTeNIbCTBO), Year (TOA M3JaHUsA), Volume (KOJUYECTBO CTPAHMUIL).
KitoueBbie cioBa NOT FINAL (HE KOHEN) O3HAYyaloT, YTO JaHHBIN
THTI UMeeT XOTS ObI OIWH TTOATHII.

Oﬂpe,ﬂ,eﬂl/lM [IOATUIl myBooks A XpaHCHUS MJAHHBIX, HaIIpUMED,
O MOMX JIOOUMBIX KHUTAX:
CREATE TYPE myBooks UNDER Books FINAL;
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TTo-pycckn 3T0 BBIDISIANT Kak:
CO3JATD THUII myBooks 1Ol Books 3BAKOHYHUTD;

DTO 03HAYaeT, YTO CO3[AeTCs KOHEYHBIM IMOATUII, KOTOPHI HE CO-
JIEepKUT Opyrux TUNoB. Ecim Ob moTpeboBayoch CO3IaTh €llle OaUH
TUTI, BJIOXEHHBIM B TUM myBooks, TO B SQL-BbIpaXkeHUU CO3MaHUS
TIOATHTIA BMECTO KITFOUEBOTO CJIOBA FINAL CJIEIOBAJO OBl HAIMMCaTh
NOT FINAL.
Hrak, co3maH cymepTull Books M €ro HOATUI myBooks. Cymneprun
Books NMOHAmOOUTCS B JaJbHEMHIIEM, ObITb MOXET, U JJIs1 KaKUX-TO
JIPYTUX Leaei, Ho ceiiuac OH HaM HyXeH KaK POAUTENbCKMI TUIM IS
KOHKPETHOIO THUIIA myBooks. OOpaTuTe BHUMAHKE, YTO 3AECh myBooks
SBIISETCS MPOCTO KOIMEW TUMA Books. Ilpu XenaHuM Mbl MOLJIU ObI
J100aBUTb B HETO AOIOJHUTE/IbHbIE CBOMCTBA, KOTOPbIX HET B CyHEP-
TUIIE, HO B JAHHOM CJlyyae Mbl oboiiaemcs 0e3 3Toro.
CoszpmagumM TabInILy, KOTOpask MCIOMB3YET TUIT myBooks:
CREATE TABLE Kummm
(
Kunra myBooks,
lena NUMERIC (6,2)
)i
Ternepb 100aBUM HOBbBIE 3aMUCHU B CO3JAHHYIO TaOIUILY Kuuri:
BEGIN
DECLARE x myBooks; /* OOBABJIEHME MEPEMEHHOM X
THna myBooks*/
SET x = myBooks (); /* BemosHgeM (QyHKUMIO-KOHCTPYKTOP */
/* Ber30B OyHKUMIA-MyTaTOPOB */
SET x = x.Title ('HTML, CKPUITEI U CTUIU') ;
SET x = x .Author('IyHaer BamuMm') ;
SET x = x.Publisher ('BXB-IleTepOypr');
SET x =x.Year (2005);
SET x.Volume (832);
/* JIoBaBileHMe HOBOM BalMCM C YCTAHOBKOM BHAYCHVI CTOJIOLIOB */
INSERT INTO Kumrm (x, 350.50);
END;
31ech KIoUeBble coBa BEGIN (Havyajlo) U END (KOHEI) OKalMIISIIOT
omok SQL-xomaHa, B KOTOPOM BBI3BIBAIOTCS (DYHKIIMM-MYTATOPEI
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JUTST YCTAHOBKW 3HAYEHWI aTpuOyTOB TUITA JaHHBIX myBook, a 3aTeM
BoITIONHSIETCST SQL-omnepaTop INSERT st 100aBIeHUSI HOBOM 3amucu
C YCTAaHOBKOI 3HaueHWI cTojoOmoB. KiTodyeBble cioBa BEGIN W END
okaitmisior SQL-omeparopbl Tak Ha3bIBAGMOW COCTABHON KOMAaHIBI
(cm. pa3o. 10.1). KoMMEeHTapuu 3aKII0YalOTCsl B CUMBOJBI (/%) U (* /).

2.2.8. HeonpepeneHHble 3Ha4YeHUs

Ecnu B sueliky (mose) TaOmMilbl Bbl BBOAMTE KaKWe-TO 3HAUEHMS
(6ykBbI, 1P, TPoOEIbl WIN elle YTO-HUOYAb), TO 3TU SUeHKHU
[IPUOOPETAIOT TAaK Ha3bIBaeMble onpedeseHnsle 3HadeHus. C ompene-
JICHHBIMM 3HAYEHMSIMU, TIPUHAUICKAIUMA TOMY WU UHOMY THITY,
MOXHO BBIIOJIHATh KaKue-To onepauru. OJHAKO Bbl MOXETe CO31aTh
3anmuch (CTPOKY) TabAWIIbI, HUUETO He BBOAS B ee MoJjsl (CTONOIH).
Takasi 3anucb HUYEro HE COJAEPXKMUT. 3aluch B Tadnule, Koropas
cO3/1aHa, HO B KOTOPYIO He BBEJEHbI KOHKPETHbIE 3HaUCeHUs, Ha3bi-
BaeTca nycmoil. B Kaxmoil dyeiike MyCTOH 3aIMCHU COXEPKUTCI TaK
Ha3bIBaeMoe Heollpee/ieHHoe 3HaueHue, obo3HayaeMoe 4epe3 NULL.
3HavyeHUe NULL ITIOHUMAETCs KaK HeoIpeaeJeHHOe Wi HeUM3BEeCTHOE.

Wrak, kaxnplili pa3, Koraa Bbl A00aBisIeTe B TAOAMIy HOBYIO 3aIIMCh,
He BBOISI B Hee KaKux-Tnbo KOoHKpeTHbIx 3HayeHuit, CYB]l ycta-
HaBJIMBAET B €€ IOJIX 3HAYeHUE NULL.

3HayeHUe NULL Bbl MOXET€ MHTEPIIPETUPOBATh TaK, KAK BaM XOYETCs,
HarpuMep, "elle He BBelIeHO", "moKa He n3BecTHO". OmHAKO He3aBU-
cuMo OT cMbicioBoil unHtepnperauuu CYDBJl Oyaer uurepnperupo-
BaTh 3HAYeHWE NULL BIIOJIHE OIIpeNleJIieHHO. 3amyMmaiTech, MOOOHaeT
JIM BTA UHTEpHpeTalus] K BallMM KOHKPETHbIM LeasM. B oObIUHBIX
ciydyasix 3TO camas Jiydmnass wHrepnperanus. Ho memo B ToM, Kak
BJMSIET 3HAaYeHWE TUINA NULL Ha pe3ylbTaT ero y4acTuss B TeX WIu
WHBIX OTepaIusIX.

BaxkHo moHuMarb, yto yuciao O WM TMycTasg CTpoKa '' SIBASIOTCS
BIIOJIHE OMNpeAeAeHHBIMU 3HAYEHUSIMU U OTJIMYAIOTCS OT NULL, XOTS
BU3YaJIbHO TyCTasl CTPOKA W HeoMNpeaeJeHHOe 3HAaYeHWE MOTYT OTO-
OpaxaTbCsl OIMHAKOBO — B BUJIE IYCTOHU s1u€iiky Tadiulibl. MHorue
¢ynkimu SQL Bo3BpalllaloT B 3aBUCUMOCTH OT OOCTOSITEIBCTB KaKoe-TO
OllpelieIeHHOe 3HAaYeHue JUO0O NULL. OTO HEOOXOAUMO YYUThIBATb
npu coctasieHnn SQL-BbIpakeHUH, MOCKOJBbKY KOMOWHAIMSI NULL
U OPYTUX BIOJAHE KOHKPETHbIX 3HAYEHWI MOXET AaTh TOT WM MHOM
pe3yNnbTaT B 3aBUCUMOCTH OT KOHKPETHOU orepalinu.
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Ta6Jmua 0asnl OTAHHBIX MOXKET MMETb HEKOTOPLIC 3alTUCU, UMECIOIMINEC
HEONPCAC/ICHHbIC 3HAYCHUA. Taxkue 3HaYeHUST IMOSBISIOTCS IIO pas-
JIUYHBIM TIpUYWHAaM, KaK YXeE OBLTO OTMEYCHO, OJHAKO IIpW 3TOM
MOIYT BO3HHUKATb HC€OAHO3HAUHbLIC CUTyallMM IIPHU MU3BJICYCHUMN OdAH-
HBIX. UTOOBI MXx I/I36€)KaTB, H606XOI[I/IMO TTOMHUTDB, YTO IIPpU CpPaBHEC-
HUM J110060ro OIIPE€ACICHHOIO 3HAYCHUA C NULL PE€3YJbTaT paBCH
false, T. €. JI000¢ OIIPEACIICHHOEC 3HAYECHUE HE paBHO NULL. To xe
CaMO€ MPOUCXOIUT IIPpU CPABHCHUU ABYX BECINYHUH, 3HAYCHUAMU KO-
TOPLIX ABJSIOTCSA NULL, T. €. CPABHEHHUE OIBYX HEOIIPECACICHHBIX BEIIN-
YUH JA€T B pE3YyJIbTaTe false.

[lpu nmpoexkTupoBaHuu 0a3 HaHHBIX MOXHO YKa3aThb, YTO HEKOTOpPbIE
CTONIOIIBI HE MOTYT MMETh 3HAUeHWe NULL, T. €. WX 3HAYeHUs obs13a-
TeJIbHO HOJ/OKHBI OBITh ompeneaeHbl (IpU ONpeae]eHUHd CToad1a
B omeparope CREATE TABLE yKasblBaeTcsl NOT NULL). OmHAKoO BO
MHOIUX CIyYyasx 3HAY€HUs NULL SBJISIOTCS OYeHb MOJe3HBIMM. Tax,
HammpuMep, BBl MOXeTe CO3JaTh TAOJIUIY M BBECTH B Hee CBEICHMS,
KOTOPBIMU BBl paclojaraere B HAHHbIA MOMEHT, OCTABUB ApPYrUe
3HAYCHUS TIOKA HEOIMpeAeeHHBIMHA. 3aTeM, TI0 Mepe IMOCTYILICHUS
HOBOM MH(OpMALMU, Bl MOXETe M3MEHUTh 3HAUeHMUS NULL Ha Te,
KOTOPBIE CTAIN W3BECTHEI.

B crenyroniem mpuMepe u3 TaOMMIbl KavenTs BBIOMpAIOTCS BCE
3aUCU, B KOTOPBIX HE ONpeAeaeHO UM KIMEHTA:
SELECT * FROM Kimenter WHERE Vv IS NULL;

2.2.9. [lpeobpa3oBaHne TUMNOB

YT1oObl BBITIOJHUTL KaKyr-1u0O0 omnepaiuio Haja JaHHBIMU pasiud-
HBIX THUIIOB, HEOOXOMMMO chejaTh IpeobpazoBaHue TUIIOB. TouHee,
HeoOXOAMMO BBITIOJTHUTh MPUBEAEHUE AaHHBIX OJHOTO TUMA K ApPYy-
roMy TUOy, 4TOObl y4YacTBYIOIIWE B Olepaluu AaHHbIE ObLIM J1UOO
OMHOTUITHBIMU, TUOO UX TUTIBI OBLTA COOTBETCTBYIOUIMMMU.

COOTBGTCTBYIOHH/IMI/I TUTTAMU SABJIIAIOTCA:

a CTPOKOBBIC CHARACTER W CHARACTER VARYING,

O Bce YUCIOBBIC THUIIDI,

a nara, BpeMs, nata-BpeEMI M COOTBETCTBYIOIINE MHTECPBAJILI.

CoOTBETCTBYIOIINE THITHI He 00S3aTeTbHO MTPUBOANTE IPYT K IPYTY.
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IlpuBeneHue 3HaYeHUsI OAHOTO TUMA K APYTOMY OCYIIECTBISIETCS
¢ TTIOMOUIBIO (PYHKIIMU CAST () :

CAST (BepaxeHne AS THII) ;
Hampuwmep:
CAST ('1234.52' AS NUMERIC (9,2));
CAST ('2005-10-03" AS DATE) ;
CAST (CURRENT TIMESTAMP (2) AS CHAR (20));
SELECT 'Iena: ' || CAST (UeHa AS CHAR(5)) FROM Ilponmaxm;
B nmocnenHem npumepe napa BEPTUKANbHBIX YEPT O3HAYAET Ollepa-

LMK KOHKATeHALMU CTPOK (cM. pazd. 4.3). Apyrue npumMepbl UCIIONb-
30BaHUs QYHKIMU CAST () OyayT MPUBEAEHBI B 1. 4.
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NMpocTble BbIBOPKM AaHHbIX

IIpeanonoxum, 4yTo pessiiMoHHasl 0a3a JaHHbIX, COCTOsILLIAs U3 OJHOMI
WV HECKOJbKMX TaOJMII, CO3MaHa M BBl K HEW yXe TMOAKTIOYUINCE.
B 31OM Ciyyae TUIMYHON MPAaKTUYECKOH 3amayeid SBJseTCs Ioly4e-
HUe (M3BJIeUeHNe) HYXKHBIX JaHHBIX. HampumMep, MoxeT moTpedoBaTh-
Cs IPOCTO I[MPOCMOTPETh BCE COAEPXKUMOE KaKO-11M00 Tadnulbl U3
0a3bl TAaHHBIX WJIU HEKOTOpbIX ee mojeit. lpu 3ToM, BO3MOXHO, BbI
3aXOTUTE I10JYYUTh HE BCE 3allMCH, a JIMIIb T€, KOTOPbIE YIOBJIETBO-
PSIOT 3alaHHBIM ycoBusiM. OJHaKO yallle BO3HWKaeT Ooyiee WHTE-
pecHasi 1 CJIoXHas 3ajaya U3BIEYEHUS AaHHBIX Cpa3y U3 HECKOJIbKUX
Tabuil. JlaHHble 3 ABYX U Oojiee TabaUIl HEOOXOAUMO CKOMITOHOBATh
B O/IHY TaOJIUlly, YTOObI IIPEJACTaBUTDh €€ /LIl 0003peHMs, aHalu3a Uin
nocaeaytoleit oopadotrku. A3pik SQL mpeaoctapisieT AT 3TOTO K-
POKKE BO3MOXHOCTU, KOTOPbIE Mbl U PACCMOTPUM B 3TOH IJIaBe.

B pesynbrate BblONHEeHWS BhipaxeHus Ha sa3bike SQL  (SQL-
BBIpAXKEHUS) co3maeTcsl TabMuIla, KoTopash JUOO COACPKUT 3arpolleH-
Hble JaHHBIE, TMOO IyCTa, eC/IM JAHHbBIX, COOTBETCTBYIOILIMX 3alIPOCy, HE
Haluloch. JTa TabMWIlA, HasbiBacMasl ellle pPe3yJbTaTHOM, CYIIeCTBYeT
TOJILKO BO BpeMs ceaHca paboThl ¢ 04301 JAHHBIX U HE MPUCOETUHIETCS
K YucIy TabuII, BXOASIINX B 0a3y JaHHBLIX. MHa4Ye ToBops, oHa He Xpa-
HUTCI Ha XXECTKOM IMCKE KOMIIbIOTEpPA MOJOOHO MCXOTHBIM TabIMLIAM
0a3bl JAHHBIX, U TTO3TOMY €€ ellle Ha3bIBAIOT GUPHIYAAbHOIL.

‘ Mpumevyanme }

TepmnH "BUPTyanbHbIA" B COBPEMEHHOW ODbIMHOW peyn O3HadYaeT "MHW-

MblIi", "BO3MOXHBIA", T. €. He "pearnbHbli". OfHaKO NCKOHHOE 3HaYEeHME STOro

CrioBa Kak pa3 MpOTUBOMONOXKHOE — "HEe HOMMHArbHbINA", "thakTnyeckmin’,
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"peanbHbin”. [JaHHaa cutyaums aHanordHa ynotpebneHuio cnosa "opuri-
HanbHbIN". 3TOT TEPMWH WCKOHHO O3HaYaeT "HacTosWmMiA", "nepBoHaYarb-

HbIA", "noanuHHBIN", "nexoaHbIn”. OgHako B 0ObIMHON peun valle ucronb3y-

I0TCS 3HAYEHMA "oTNMYatoLLMACS”, "3 psiga BOH BbIXOAALMIA'", "0COBEHHLINA".

BriOopka JaHHBIX M3 HECKOJbKMX Ta0aul, uMX 00paboTka, a Takxke
UCIIOJIb30BaHuUe MOA3aIPOCOB (3alpOCOB, KOTOPbIe HYXHbI B KA4eCT-
BE€ IPOMEXYTOUYHBbIX [JISI IOJY4YeHUS OKOHYATEIbHOIO pe3y/bTara)
OTHOCATCS K TeMe CJOXHBIX 3anpocoB. CloxHbIe 3alpochl OyayT
paccMOTpeHbl B MOCIEAYIOLIMX [NIaBax, a 34eChb Mbl OCTAHOBUMCSI Ha
3ajaye BBIOOPKU MAHHBIX M3 OAHON TabJULIblI IPU OTHOCUTEIBHO
MPOCTHIX YCIOBUSIX OTOOpA, IPYNIMPOBKU U COPTUPOBKU 3aIlMCEN.
Tem He meHee, onepatopsl SQL, mpuMeHsIeMble B MPOCThIX 3AMPOCaX
Ha BBIOOPKY JaHHBIX, UCIIOJbL3YIOTCSI M B CIOXHbIX 3alpocax, Ha-
[paBJeHHbIX HE TOJbKO Ha IOJy4YeHUEe, HO U HAa U3MEHEeHUE NaHHbIX.
Haunure ¢ mpoctoro, 4roObl MOTOM ObUIO JIEFKO MOHSITh CIOXHOE.
4 umero B BUAy, YTO MaTepuan AAHHOI [JIaBbl OTHOCUTCS K ¢pyHIa-
MeHTaabHbIM TeMaM SQL, xoTd MHOrue mojb3oBareind 0a3 JaHHBIX
MOIYT UM U orpaHuuuthes. IlociieqHee BIoONHE BEPOSATHO, MOCKOIb-
Ky MaTepual 3TOI IIAaBbl caM I10 cede UCKIIOUYUTENbHO MPAKTUYEH.

Bce SQL-BuIpakeHmst, TipemHa3zHAYeHHBIE UIST BHIOOPKW HAaHHBIX W3
CYIIECTBYIOIIUX TaOMUIl 0a3bl JaHHBIX, HAYMHAIOTCSI C KITIOYEBOTO CJIO-
Ba (omepatopa) SELECT (BeiOpars). /I yTouyHeHUs 3ampoca ciyxar
JIOTIOJTHUTENbHBIE onepatopbl, Takue kak FROM (u3), WHERE (rne)
u jap. Ceityac BaXHO TIOHSITh U 3aITOMHUTbH, YTO PE3YIBTATOM BBITION-
HeHUs 3amnpoca, cchopMyanpoBaHHOTO B Buae SQL-BuipakeHUs, SIBISI-
eTcsl Tabnuila, cojepxailas 3ampolieHHble TaHHBIe. OTa Tabauia BUp-
TyaJlbHa B TOM CMBICJIe, YTO TOJBKO TIPEICTABIISIET Pe3yIbTaThl 3armpoca
W He TIPUHAUIEKUT K 0a3e JaHHBIX. 3aMedy Takxke, uTo SQL mo3Boss-
€T W3MEHSITh CYIIECTBYIOIIYIO 0a3y MTaHHBIX — CO3MaBaTbh W AOOABISTDH
K Heli HOBbIe TAOJUIIBI, a TakKkKe MOAUMPUIINPOBATh U YIANATh yKe Cy-
mecTBytole. Ho o6 3ToM B clieAyrolmx riaBax.

3.1. OcHoBHOe SQL-BbipaxeHne
ang Bbl60pK|/| AaHHbIX
YroObl BeiOpaTh 13 Tabnulibl 6a3bl JAHHBIX TPEOyeMble 3alUCHU, CIe-

JIYeT, 0 KpailHel Mepe, yKa3aTb CTOJOLBL U MM 3TOK TaOJULbl. DTO
TpeboBaHue ObLIO Obl €CTECTBEHHO COPMYIUPOBATH TAK:

BBIBPATD takme-to ctonbusr U3 Takoif-To TabNMUIILI,
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Pazymeercst, BaM MOXXeT TTOTpeOOBaThCS BHIOpATh HE BCE 3aIlCH Ta0-
JIUIBI, a JIWIIb Te, KOTOpbIe OTBEYalOT HeKoTopomy ycioBuioo. Ha
MpakTUKEe WMEHHO Tak W ObiBaeT. OTIOXMM TOKa paccMOTpeHue
¢opMupoBaHUsT yCIOBUI oTOOpa 3amuceil, a CKOHIEHTPUPYEM BHHU-
MaHHEe Ha BBIOOpKE Bcex 3amnceil m3 3amaHHoit Tabammel. SQL-
3anpoc K 0asze JaHHBIX, pe3yJabTaTOM KOTOPOTO SIBIsIeTCs TadnauIIa,
MojlydeHHas: U3 yKa3aHHOW B 3ampoce, HO OTJIMYalIasicsl OT Hee
TEM, YTO COJIEPXKUT JINIIb YKAa3aHHbBIC CTOJOIBI, BBITISIUT TaK:

SELECT crmcokCronbroB FROM crmcokTabamil;

Oneparopsl SELECT (BbIOpaTh) U FROM (13) B SQL-BbIpaxxeHuU, or-
peensioneM BhIOOPKY JaHHBIX, SIBISIIOTCS 00sI3aTeJIbHBIMU, T. €. HU
OIMH W3 HUX Heab3sl TmponycTuTh. SQL-BbIpaxkeHue, copepxailee
TOJILKO 3TH OTepaTopbl, SIBASETCS OCHOBHBIM BBIPAKEHUEM, OTpese-
JISIIOIIAM 3ampoc K 0a3e JaHHBIX Ha BBIOOPKY JaHHBIX. B pesyibrare
BBITIOJTHEHWSI 3TOTO 3arpoca co3JaeTcsl BUPTyalbHas TabauIa, co-
JiepKallasi yKazaHHble cToNOIBl M BCe 3alMCU UCXOAHON TaOIuUIIHL.

‘ Mpumevyanme }

OnepaTop SELECT OCYLUECTBISIET NPOEKLMIO OTHOLLEHUS, YKa3aHHOIO
B BbIPa@XXEHUN FROM, HA 3aJaHHOE MHOXecTBO aTpubyToB (CTONOLOB),
yKa3aHHOE B BbIpaXEHUW SELECT. Tak, Hanpumep, €Cnu ucxogHas
Tabnuua rR coaepxuT ctonbubl A1, A2, ..., An (PYrMMu crnosamu, Tab-
nvua npeactasnseT HekoTopoe oTHoweHne R (A1, A2, ..., An) Hag
atpubytamn A1, A2, ..., An), TO oneparop:

SELECT Al,A2,Ak FROM R;

peanudyeT npoekumio R [A1, A2, Ak] 3TOro OTHOLWEHNS Ha aTpubyThbl
A1, A2, Ak (k=1, 2, ..., n). NoHATME NpOEKLNMN OTHOLUEHNS U COOT-
BETCTBYIOLME 0003HAYEHUSA OblnNn pacCMOTPEHbI B &/1. 1.

B BbIpaxeHuM FROM YKa3bIBAe€TCS CIMCOK MMEH Tabnul 0a3bl AaH-
HBIX, U3 KOTOpbIX TpebyeTcsl BblOpaTh AaHHble. B mpocteiiniem ciy-
yae crmcoxTabmm CONCPXUT JIMIIbL OOHO uUMs Tabnuubl. Eciu ke
Ta0IUI] HECKOJIBKO, TO UX MMEHA B CIHCKE PA3ACNISIOTCS 3aISITBIMU.
Ecnn B BbIpakeHMM FROM YKazaHO Oojiee ONHONM TaOJMIBI, TO pe-
3yJbTaTHASI TAOJUIIA TIOJyYaeTcsl M3 JeKapTOBOTO TIPOM3BEICHMS TIe-
peurcIeHHBIX B circKe Tabnuil. MHoTaa 3T0 MCTonIb3yeTcs s cIie-
UATBHBIX IIejIeil, HO Yallle BCEero B BHIPAXXCHUW FROM YKa3bIBAETCS
TOJBKO OFHA TAOJIHIIA.

Cnucok CTOJNOLIOB — 3TO nepeyeHb MMEH CTOJI6L[OB, Pa3acaeHHbIX
SaHﬂTOﬁ, KdaK OHM OIIpCACICHbI B TaGJH/ILLC, YKaBaHHOﬁ B BbIPpAXCHUU
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FROM. Pasymeercs, MOXHO yKa3aTb BCE WJIM TOJBKO HEKOTOPHIE
ctononel. Ecam BB XOTWTE TOJTYYUTE BCE CTOJIOLBI TAOIUIIBI, TO BMe-
CTO CIHCcKa CTOJNIOIOB JAOCTAaTOYHO yKa3aThb cUMBOJ (*). Eciu B BbI-
pPakeHNM FROM yKAa3aHO HECKOJIBKO TaOJNII, TO B BEIPAXXEHUHN SELECT
WMEHa CTOJIOLIOB JTOJDKHBI coiepxXaThb TpedUKCHI, YKa3bIBaIoIINE,
K Kakoil MMeHHO Tabnuie oHn oTHocsTcsd. Ilpeduke ormensercs ot
WMEHN CcToj0ma Toukoi. HampuMep, BBIpaXKEHHE KiueHTH.AOpec
O3HAYaeT CTOJOEI Anpec W3 TAOIUIIHI KiiMeH THL

TpuBUAbHBIA 3aMpOC, BO3BPALIAIOLIMI BCE NAHHbIE (BCE CTONOLBL U
BCe 3alMCH) U3 OAHOM TabnuLbl, POPMYTUPYETCS TaK:

SELECT * FROM mmsaTaOJIIIs;

OcHoBHoe SQL-BbIpaxkeHne MOXET ObITh JOMOJHEHO APYIMMU OIle-
paropamu, YTOUYHSIOLIMMU 3arpoc. bosee 1ojapodHo oHu OyayT pac-
CMOTpEHbI B pa3d. 3.2. Yaie Bcero ynorpeb/sdercs onepaTtop WHERE
(rme), ¢ MOMOIIbIO KOTOPOIO MOXKHO 3a7aThb yCIOBUE BbIOOPKH 3aIlM-
ceii (ctpok Tabmuubl). TakuMm oOpazom, €ciu BbIpaxKeHWE SELECT
3a0aeT CTOJOLLI TAOAMLBI, YKAa3aHHOM B olepaTope FROM, TO BbIpa-
JKE€HUe WHERE OIpenenseT 3amucu (CTPOKM) M3 TOH Tabmuilbl. BbI-
paXeHUe, OIPEAeIISIolIee 3alpoc Ha BbIOOPKY JaHHBIX, HAXOASLIUX-
Cs B HEKOTOpOI TabJulie, UMEeT CAenyIolui BUI;

SELECT * FROM mmsgTabomrml WHERE ycomoBuellomcka;

YcioBue, yKazaHHOE B BRIPAXKEHUU WHERE, IPUHUMAET OTHO U3 IBYX
noruveckux 3HayeHuil: true (MCTUHA) unu faise (JIOXb). [dpy-
TMMU CJIOBaMM, 9TO Jiornyeckoe BoipaxkeHue. Ilpu obpadboTke 3ampo-
ca ycJIoBUE MpoBepsdeTcd Id Kaxmaoi 3anucu Tabauubl. Eciu oHo
UCTUHHO I AaHHOHM 3alMCH, TO OHA BbIOMpaeTcs U OydeT Ipem-
CTap/ieHa B pe3yJbTaTHON Tabnuiie. B MpOTUBHOM cilyyae 3amuch He
BbIOMpAETCsI X B pe3yJbTaTHyl0 Tabmuly He nomagaer. Eciu Bbipa-
XKEeHME WHERE He yKazaHo B SQL-BbIpaxeHuu, TO pe3yabTaTHas Tad-
JiMLa OymeT comepXKarb BCe 3alMcKM M3 TaOJIMIIbl, 3aJaHHOM B BbIpa-
XKeHuM FROM. Takum o0pa3oMm, BbIpaXeHHE WHERE OIpeIe/seT
Guaemp 3anuceir. OUABTP YTO-TO IMPOIYCKAET B Pe3yJbTaTHYIO Tad-
JIMILY, @ YTO-TO OTOpachiBaeT.

‘ Mpumevyanme }

PunbTp — OAHO M3 OCHOBHBIX NOHATWIA B obnactn paboTbl ¢ 6asamu
JaHHbIX. B nuTtepartype unHOrga MOXHO BCTPETUTH pPasnuuHbie €ro
TpakToBKW. Tak, "oTunbTpoBaTh 3anncu” MOXeT 03HayaTb "nonyqnTb
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3anucu”, a moxeT HaobopoT — "oTbpakoBaTh 3anmcu". Bonpoc B TOM,
YTO MPOXOAMT Yepe3 hUnbTP, a YTO ocTaeTcsA. B aTon kHure A npu-
AepXuBaloCh 3HaYeHusa "nonyumTb 3anucu”. MoaTomy 34echk MOHATUSA
"oTpunbTpOBaTL", "MpPONyCcTUTH 4epe3d unbTP" unu "HanoXuTb
¢dunbTp" BCerga o3HavawT "BbibpaTe 3anvucy, yaoBneTBOPSOLWNE YC-
nosuio punbTpa”.

Cpasy 3a oreparopoM SELECT [0 CIIMCKA CTOJOLIOB MOXHO IpuUMe-
HSTb KJIIOYEBble cJioBa ALL (Bce) M DISTINCT (OTIMYAIOLIMECS),
KOTOpbIE YKAa3blBAIOT, KAKUE 3AIIMCHU IIPEACTAB/ISATh B Pe3y/bTaTHOU
tabauue. Eciu aTu KiloyeBbie ¢10Ba HE UCIOJb3YIOTCS, TO MOApa3sy-
MEBAETCs1, UTO CJIeAyeT BbIOpaTh BCE 3aIIMCH, YTO TAKXKE COOTBETCTBY-
€T [PUMEHEHHUIO KIIYeBOro c¢jiosa ALL. B ciyyae ucnosb3oBaHus
DISTINCT B Pe3y/JbTaTHOM TaOIMLe IPEACTABISIIOTCS TOJIbKO YHU-
KajabHbie 3anucu. Ilpu 3TOM ecid B MCXOAHOM TAbIMIIE HAXOMUSTCS
HECKOJIbKO MIEHTUYHbIX 3alMCeil, TO U3 HUX BbIOMPACTCS TOJIBKO
repsasi.

‘ Mpumevyanme }

B Microsoft Access kpoMe Ko4eBbIX CnoB ALL M DISTINCT nochne
SELECT MOXHO MCNOfb30BaTb KIoYeBOe CroBO TOP C AOMOSNHUTENb-
HbIMW nNapameTpamu. BolpaxeHne TOP n TpebyeT, 4TobObl B BLIOOPKY
[OaHHbIX Mornanu TOSNbKO MEpBbLIE n 3anucer, YAOBMNETBOPAOWMX 3a-
OAHHOMY YCMOBUIO 3anpoca. ITO OrpaHUYEHUe yCcrnoBUS MOWUCKA HYX-
HbIX 3anucern, opMynMpyemoro B BblpaxeHnn WHERE. Ecnu ucxoa-
Has Tabnuua o4veHb Oonbwas, TO DISTINCT MOXET YCKOPWUTb
nory4eHue oTeeTa.

B Access MOXHO MCMONb30BaTb W BblpakeHne TOP n PERCENT, YTo-
6bl yKasaTb, YTO n Bblpa)XaeTcs B MpoLeHTax oT obLero konuyecTea
3anvceil. He TpyAHO MOHSTb, YTO UCMONb30BaHNE TaKOrO BbIPAXEHMUS
HanpaefeHo He Ha yCKopeHWe Nnomcka, a Ha nomny4veHve Tabnuubl, ns-
©aBneHHON OT NULLIHNX AaHHbIX.

3aroyioBKM cTOJOIIOB B pe3ylbTaTHOUW Tabiuile MOXHO Tiepeorpene-
JIUTh TI0 CBOEMY YCMOTPEHWIO, HA3HAYMB JUISI HUX TaK Ha3blBaeMble
nceedonumvbi. 17151 3TOrO B cIMcKe CTONOIIOB MOCe COOTBETCTBYIONIE-
ro crojbiia cienyeT HamucaThb BBIPOKEHUE BHJA: AS 3aroso-
Box_cronbra. Hanpumep:

SELECT ClientName AS Kimmenr, Address AS Appec FROM KimeHTel;

TTceBnoHMMBI TakKKe MOXHO 3amaTh W JUT KaKIOW TAOJUIBI TOCIE
KJTI0UEBOTO CJIOBA FROM. JIJIST 3TOTO JOCTATOYHO YKAa3aTh MCEBIOHUM
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yepes mpobesl cpa3y TMocjie UMEHU COOTBETCTBYIOIIEH TaOaUITBI.
TlceBnonumbl Tabauil, Oojsiee KOPOTKUE, YeM WX MUMeHa, YA0OHO uc-
TIOJIb30BATH B CJIOXKHBIX 3aITpocax. HaHpI/IMCpZ

SELECT T1.Vwma, T2.Ampec FROM Kmmenter T1, KonrakTer T2;

3.2. YTOouHeHuna 3anpoca

OcHoBHoe SQL-BbIpaxeHue IS BBIOOPKM NAaHHBIX, OIMMUCAHHOE
B pa3d. 3.1, umeeT BUM:

SELECT crmcoxCronbrio FROM crmcok Tabumiil;

Takoil 3ampoc Bo3BpalllaeT TaOMUIly, TOJYUYECHHYI U3 YKa3aHHOW
B orneparope FROM (UM U3 JE€KApTOBOTO MPOU3BENEHUSI YKA3aHHBIX
TabJIUII, ecIU UX HECKOJbKO), TTyTeM BbIAEJIEHHUS B HEll TOJBKO TeX
CTOJIOIIOB, KOTOpbIe OMpeseeHbl B oneparope SELECT. S yxe ymo-
MUWHaJI, 4TO JUISl BbIJAEJIEHUSI TpeOyeMbIX 3anmucei (CTpoK) UCXOTHOMN
TaOJIUIIBl WCTIONB3YETCS BBIPAXKEHUE, cllefylllee 3a KIHYEBBIM
clloBoM (ofeparopoM) WHERE. OmnepaTop WHERE SIBJIsieTcsl Hanbosee
YacTo UCIMOJb3YEMbIM, XOTSI U He 00s3aTeIbHbIM B SQL-BbIpaXKeHUU.
NMeHHO W3-3a TMOMYJASIPHOCTH €ro MOXHO CUYWTaThb OCHOBHBIM
koMmmnoHeHToM SQL-Beipaxkenus. Kpome wHERE, B SQL-BeIpaxkeHUSIX
WUCTIONB3YIOTCS W JpYrue OfepaTopbl, IO3BOJSIONINE YTOUYHUTH
3ampoc.

1 yTouHeHHUs 3ampoca Ha BbIOOPKY JAHHBIX CJAYXHUT Psia JOMOJHU-
TEJIbHBIX ONEPATOPOB:

O wHERE (TZIe) — yKa3bIBaeT 3aMUCH, KOTOPbIE JOJKHBI BOUTU B pe-
3y/lIbTaTHYIO Tabnuiy (puabTp 3amnuceii);

O GROUP BY (IpyNIMpPOBaTh [0) — IPYINMPYET 3alUCU MO 3Haye-
HUSIM ONpeAeeHHbIX CTONOLOB,;

O HAVING (MMeoIIHe, TPHW YCIOBHUM) — YKa3bIBaeT TPYIIIBI 3aITH-
celf, KOTOpBIe MOJKHBI BOUTH B pe3yNBTAaTHYIO TaOmuIy ((PpuiabTp
TpyIm);

O ORDER BY (COPTUPOBATH [10) — COpTUPYET (YIOPSIOUMBAET) 3alIUCH.

DT omneparopbl He SIBISIOTCA o0sizaTebHbIMU. VX MOXHO coBceM
He WCMOJIb30BaTh, UJIM UCIMOIb30BaTh JIMIIb HEKOTOPBIE U3 HUX, WU
Bce cpa3y. Eciam mpuMeHstoTcsl HecKOJIbKO orneparopoB, To B SQL-
BBIPAXEHUU OHU MCIONB3YIOTCSI B YKA3aHHOM B CIUCKE TIOPSIIKE.
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TakuMm o6pasoM, 3ampoc TAHHBIX U3 TAONHIEI ¢ TIPUMEHEHUEM BCEX
TepeunCcIEHHBIX OMEepaTOPOB YTOUHEHUS 3aMpoca UMeeT CIIeIYIOMNit
BUIL

SELECT crmcoxCrosnbrioB FROM rvstTaGuimiiie!
WHERE  ycioBmellomcka

GROUP BY cronberl pyHpOBKA

HAVING ycrmoBmellorcka

ORDER BY ycuoBneCoprimpOBKYI;

TTopsinok mepeuncieHus: oneparopoB B SQL-BbIpakeHUU He coBIa-
JIaeT ¢ TIOPSIIKOM UX BbIMToTHEeHUs1. OHaKO 3HaHUE TIOPsIIKa BBITOJ -
HEHUS OTepaTopoB TTOMOXKET BaM M30eXKaTh MHOTHX HEeIOpa3yMEeHMIA.
Hrak, nepeuncieHHble oneparopbl SQL-BbIpaKeHUs! BBIMOJHIIOTCS
B CJIEAYIOLIEM TOPSIAKE, Tlepeasasi Ipyr Ipyry pe3yJbTaT B Buae Tad-
JIVTIBIL:

L.

FROM — BbIOMpaeT TaOmuuy M3 0asbl JAHHBIX; €CAM YKa3aHOo
HECKOJIbKO TaOJIU1I, TO BbIIOJHIETCS MX JIEKAPTOBO IPOU3BEACHUE
U pe3yiabTUpyloliad TabauMua mnepemsaeTcss A o0paboTKu clie-
JYIOLLEMY Olleparopy.

WHERE — M3 Ta6)TI/I]_[bI BI)I6I/IpaIOTC$I 3aIlIMcr, OTBCYAIOUINE YCJIIO-
BUIO MMONCKA, U OT6paCBIBaIOTCH BCE OCTAJIbHBIC.

GROUP BY — CO3AAIOTCS IPYIIbI 3AIUCed, OTOOPAHHBIX C IOMOLIBIO
oleparopa WHERE (ecau OH mpucyrctByeT B SQL-BblpaxkeHun);
KaXas Ipymia COOTBETCTBYET KAKOMY-HUOYIb 3HAYEHMIO CTOJIO-
na rpynmnupoBaHusd. CTonbel IpyHnInUpoOBaHUS MOXET ObITh JIIO-
ObIM CTOJOLOM TabJMllbl, 3aJaHHOH B OIEpPATOPE FROM, a HeE
TOJIKO T€M, KOTOPbIi YKa3aH B SELECT.

HAVING — 0oOpabaThiBaeT KaXIyI0 W3 CO3MAHHBIX TPYIIT 3aIuceii,
OCTaBJISISI TOJBKO T€ M3 HUX, KOTOPHIE YIOBICTBOPSIIOT YCIOBHIO
TTOVCKa; 3TOT OTIEPaTOp MCIOIB3YeTCsA TONIBKO BMECTE C OIEepaTo-
POM GROUP BY.

SELECT — BbIOMpaeT M3 TaOJaMLbl, IIOJYy4EHHOM B pe3yabraTe
[pUMEHEHUsT IEepPEYMCIEHHBIX OIEPATOPOB, TONbKO YKa3aHHbIE
CTOJOLIBI.

ORDER BY — COPTHpPYeT 3amucu Tabmuilel. [Ipn 3TOM B yCIOBHU
COPTHPOBKYM MOXKHO 0Opariarhesl JJUIIb K TeM CTOJIOIAM, KOTOpPEIE
YKa3aHHl B OllepaTope SELECT.
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Homyctum, cpeau Tabauil Baiiel 0a3bl JaHHBIX uUMeeTcsl Tabiauiia
Knuenter, KOTOPAA COACPXKUT CTOJIONBI C UMEHAMM: MMsa, Agpec, Cym—
ma_sakxasa W, BO3MOXHO, Kakue-To apyrue (puc. 3.1). CemaHTHKa
3TOl TabauIlBl TpUBUATbHA. B Hel (ukcupyloTcs JaHHBIE O KIUEH-
Tax U JIEHEXHbIe CYMMBI, KOTOpbIE OHW 3alUIaTWAW Baiei gupme,
MOJIBL3YSICh €€ YCIyTaMH.

1 Knmnenre! : Tabnuua E]@

h| Wma | Anpec | Cymma_zakaza | PernoH | Tenedon F
MegHoe 197371 r.Cankr-NeTepbypr np. Koponeea, 4.30, ke. 777 1000 Ceeepo-zanan, 111-1111
MeTpoe 197371 r.Cankt-MNetepbypr KonomAxckni np., o.14 450 Ceeepo-zanag, 1112222
Cupopoe | Mocksa, yn. Teepckan, 4. 25, ke. 375 3000 Mockea 2223333
Bacuneee | Cemptapoeo, yn. Ykpomuas, o, 22 200 Teepckan obnacte | 555-1234
Jaxapoe | Cankr-[etepbypr Heeckuit np., A.152 8600 Ceeepo-zanag, 112-4321
Maenoe Wpkytek, yn. NenuHa, g2 300 MpryTekan obinacts | 885-09587 v

SanHce! @ 1 @@ Hz 6

Puc. 3.1. Tabnuua KnmeHdTu

. BHumaHune '

Tabnuua, nokasaHHas Ha puc. 3.1, 6yaeT MCnonbL30BaTbCA B KAa4YeCTBe
MCXOAHON BO BCEX NpUMepax 1 3agadvax aHHON rMaBbl.

[lpeanonoxum, HAC MHTEPECYIOT HE BC€ MAaHHbIE STOH TaOJMLIbI,
a TOJBKO T€, KOTOpbIE KacawTcsl KIWEHTOB, 3aIiaTUBIINUX (upme
oonee 500 (ceiluac He BaXKHO, B KAKOW BaJllOTe€ IMPOU3BOJUIUCH OIl-
nmatel). TouHee, HaM HYXHBI MMEHA W ajpeca KIWEHTOB, KOTOpHIE
samnatuiu pupme Oonee 500 meHexHbIX eaMHul. TakuM obpazom,
HaM HeoOXOOMMO TIONYYNTh HE BCE, YTO CONEPXKUTCS B TabJIHIe
KimenTer, 4 JHUIIb HEKOTOPYIO €€ 4acTb, KAK MO CTOJAOLAM, TaK U IO
sarcsM. Jig aToit tenau mmomoiinet caenyiomee SQL-BeipaxkeHne:
SELECT Vmsa, Ampec FROM KimeHTn WHERE Cymva sakasza > 500;

D10 SQL-BBIpaXEHKME OpEeAcTaBIsAeT cO0OIl 3ampoc, KOTOPhIA HA ec-
TECTBEHHOM S$I3bIKE BBITJISIAUT TPUOTUZUTENBHO TaK:

BBIBPATH CTOHBH])I Vimsa, Appec n3 TABJ-H/IHBI KineHTH
I'’1E cymva zaxasa > 500;

3nech U3 TAOIMLBI KirenTer BHIOMPAIOTCS 3aIMCH, B KOTOPBIX 3HAYe-
HHE cTONOIA Cymma saxasa HpeBblmaer 500. Ilpyw stoMm B pe3ynb-
TaTHOU Tabauue OymyT IPeacTaBIe€Hbl TOJAbKO ABA CTOA0LA TAOIMIIbI
Knuenterl VMg U Agpec (pI/IC. 3.2).
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=] Cymma_3araza>500 : 3anpoc Ha ebiGopry g@
Mma | Anpec |_A_

197371 r.Cankr-Metepbypr np. Koponeea, 8.30, ke. 777

Cupopoe  |Mockea, yn. Teepckan, g, 250, ke, 375

Jaxapoe | CaHkr-NeTepfypr Heeckwi np., 4.152 |

SanHck: E 1 E]@ Hs 3

Puc. 3.2. Pesynbrar 3anpoca 'WHERE Cymma 3akasza > 500

Cronbel Cymma saxasza, UMEIOLIMNACA B UCXOAHON Tabiauue, B AaH-
HOM cJlyyae He BBIBOAUTCS (OTCYTCTBYET B Pe3yJbTUPYIOLUEH TaOJIu-
ue). Bopouem, eciu Gbl BaM MOTpeOOBAIOCh YBUIETh KOHKPETHbIE
cyMMbl, npesbiiawouie 500, To ausg 3Toro ObUIO ObI JOCTATOYHO
yKa3aThb B CIMCKE CTOJOLIOB, CIEIYIOLIEM 3a ONepaTopoM SELECT,
elle U cTobel Cymva saxasza.

Cnenytoiiee SQL-BbIpaxeHue co3iaeT BUPTYaIbHYIO TabaWIly, cO-
JIepXKAIIyl0 TPU CTONOLA: Peruon, Mva U Ampec. VI3 TaOMUIIBI KieH Tl
BBIOMPAIOTCS TOJMBKO TE 3aMUCU, B KOTOPBIX Cymva saxaza MPEBBI-
maet 500, 1 OHU TPYNMUPYIOTCS TO 3HAYEHUSIM CTOJIOIOB PeruoH,
Mg U Ampec. OTO O3HAYaeT, YTO B pe3yJbTaTHOM Tabaulle 3arucu,
HWMEIOIIHE OJMHAKOBBbIE 3HAUEHUSI B CTOJNOIE Permon, OYIyT pacro-
JIOXXEHBI PSIIOM JIpyr ¢ ApyroM. HakoHell, Bce 3amucKu B pe3yjabTar-
HOW Tabmuile yHOpSIOYMBAIOTCS TO 3HAYEHUSIM CToJ0la Mms
(puc. 3.3).

SELECT Permon, Vwma, Appec FROM KimeHTED

WHERE Cymmva szaxasza > 500

GROUP BY Permon, Nwmsa, Anpec

ORDER BY Ums;

5! Cymma_3akaza>500 ¢ rpynnHpoBKOi H COPTHPOBKOH : 3anpoc Ha BbiGopry E]@

| Pervan | Wma | Agpec

i E 3axapoe | CaHer-MetepBypr Hesckwd np., 0,152

| Ceeepo-zanag MeaHoE 197371 r.Cankr-letepbypr np. Koponeea, 8.30, ke, 777
Mockea Cupopoe | Mockea, yn. Teepckan, a. 25, ke. 375

SanHce: [E] Iil [Z][E] Mz 3

Puc. 3.3. Peaynbrar 3anpoca 'WHERE CymMa 3akasa > 500
C rpynnmMpoBkon 'GROUP BY Permou, Wms, Anpec'
1 COPTUPOBKOW 'ORDER BY Kmsa'
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Oneparopbl TPYNMUPOBKKU (GROUP BY) M COPTUPOBKU (ORDER BY)
OylyT MoapoOHO paccMOTpeHBl aaiee B pa3d. 3.2.2—3.2.4. 3uech g
JIMIIG TIOKA3aJl Ha MpUMepe, YTo ofepaTop BhIOOPKY 3amuceit U3 UCXoj-
HOIt TabIUIIBI MOXKET COCENICTBOBATh ¢ ApYyrMMU SQL-omnepatopaMu.

3.2.1. Oneparop WHERE

VcnoBust moucka B oleparope WHERE (T/e) SIBASIOTCS] JIOTMYeCKUMU
BbIPAXEHUSIMU, T. €. NPUHUMAOLIMMU OIHO M3 JBYX BO3MOXHBIX
gHaueHuit — true (MCTHUHA) umu false (JIOXKD). Hampumep,
BBIPAXEHUE Cymma saxasza > 500 SBISETCS UCTUHHBIM (MMEET 3Ha-
YeHUE true), €CIU B TEKylIel 3amucu TabJUIlbl 3HaAUYeHUe cToydla
Cymma saxasza npeBbliiaer 500. B mpoTuBHOM ciyyae 3TO BbIpaxe-
HUE JIOXHO (MMeeT 3HaueHue false). OMHO M TO Xe JiorMyeckoe
BbIPAXEHUE MOXET ObITb UCTUHHBIM UL OAHUX 3aAUCEH U JIOXKHBIM
st npyrux. BoobGuie roBopsi, B SQL jornyeckue BBIpAXKEHUS] MOTYT
[IPUHUMATb €LIE U HEOIIPEACJEHHOE 3HAaYEHUE. DTO MPOUCXOJUT TO-
ra, KOrJa B BBIPAXEHUM HEKOTOpble 3JIeMEeHThl UMEIOT 3HauyeHue
NULL. Takum obpazom, B SQL Mbl uMeeEM A€l10 HE ¢ KIAaCCUYECKON
JIBY3HAYHOM, a ¢ TPEX3HAYHOW JIOTUKOM.

HanomH10, 4yTO BBIpaXXEHUE, CIENYIOIIEe 32 OMepaTopoM WHERE, BO3-
BpalllaeT OJHO U3 TPeX 3HAYEHMIU: true, false WIM NULL. Ilpu BbI-
nojHeHun 3ampoca (SQL-BbIpakeHUs) JOTUYECKOE BbIpaKeHUe
WHERE IMPUMEHSIETCS KO BCEM 3alucsIM MCXOMHON Tabnuibl. Eciau
OHO WCTUHHO IS JaHHOM 3amucHU MCXOAHOW TalJaWIbBI, TO 3Ta
3amuch BbIOMpaeTcd U OyaeT MpeacTaBieHa B pe3yJbTaTHOM Tadule;
B MPOTUBHOM cJiydyae 3alich He TomnajaeT B pe3yJbTaTHYIO TaOIuILy.

Tlpn cocTaBleHUM JOTMYECKUX BBIPAKEHUI WCITONB3YIOTCS CIie-
IAaTBHBIE KITIOYEBBIE CJIOBA W CHMBOJIBI OTEpalnuii CpaBHEHWS,
KOTOpble Ha3bIBAIOT TIpeaukaramMu. Hampumep, B  BBIPOKEHUN
Cymma_saxasza > 500 MPUMEHEH MPEANKAT CPABHEHUS (>).

. BHumaHune '

BblpaxeHusi ¢ onepaTtopoM WHERE WCMOMNb3YKOTCSA HE TONMbKO NPU Bbl-
Gopke AaHHbIX (T. €. C onepaTopoM SELECT), HO U MpuW BCTaBke, MO-
Andrkaumn 1 yaaneHun sanuceir. Takum obpas3om, Matepman gaHHOTO
pasgena UMeeT 3HadeHue, BbIXOAALEE 3a rpaHvubl paccMarpusBae-
MO TEMbI O BLIGOPKE AAHHBIX.
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Haubonee yacto MCMONb3YIOTCS MPEAUKATHI CPABHECHUSI, TAKUE KakK
(=), <), (), (<»), (=) 1 (>=). OnHako umerTcst U apyrue. Jlaree
TIPUBENIEH CIICOK BCEX TIPEMUKATOR:

oaogoooaaaogooaoaan

MpeauKaTel cpaBHeHUS: (=), (<), (>), (<>), (<=), (>=);
BETWEEN;

IN, NOT IN;
LIKE, NOT LIKE;
IS NULL;

ALL, SOME, ANY;
EXISTS;
UNIQUE;
DISTINCT;
OVERLAPS;
MATCH;

SIMILAR.

MpeaukaTtbl cpaBHeHUA

INpennkarel cpaBHEHWSI, Ha3bIBAGMble TAKKe OMEpaTopaMh CpaBHE-
Hus, epeurcyieHsl B Tab. 3.1.

Ta6bnuya 3.1. [pegukarsl cpaBHeHs

Cumson OnncaHmne

= PasHo

<> He pagBHo

< MeHbLue

<= MeHbLue unu pasHo (He 6onblue)
> Bonblie

>= Bonblue unu pasHo (He MeHbLLe)

‘ Mpumevyanme }

B 00bl4HbIX npouenypHbiX A3blKaxX NporpaMmMnpoBaHnAa nepedncrieH-
Hble CUMBOIlbl CpaBHEHMA Has3blBAOTCA onepatopamMmn CpaBHEHUA,
a He npeaunkatamu. Ecnn Bbl 03HaKOMUIIUCL C coaepxaHnem ersi. 1,
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TO HETPYAHO MOHSATL, YTO, HANPUMEP, BbIPAXEHNE X > Y, NOHUMAEMOEe
KaK BbIpaXXEHNe CPaBHEHWUS BENUYUH X W y C UCMONb30BaHMEM Onepa-
Topa (>) (bornbLie), MOxHO ObINO Obl 3anUcaTb Kak HEKY YHKLUIO
B BuAae > (X, y). MNockonbky 3Ta yHKUWS BO3BpallaeT formyeckoe
3HayeHune nocrne NoACTaHOBKM BMECTO NepeMeHHbIX X U ¥ HEKOTOPbIX
3HaYeHWn, TO OHa M ecTb npeamkaT. BolpaxeHne x > y Takxke Bo3Bpa-
LaeT Mornvyeckylo BEMUYMHY MNocre MOACTAaHOBKU 3HAYEHUA BMECTO
nepemMeHHbIX X 1 y. Takum obpa3om, kak Obl Mbl HA Ha3bIBanu BCe, YTO
CBS3@HO C CMMBOMNAaMu CPaBHEHUS, CYyTb OCTAETCA HEU3MEHHOMN.

BETWEEN

[lpenukar BETWEEN (MeXIy) MO3BOJSET 3alaTh BBIPAXEHUE IPOBEP-
KW BXOXJEHMSI KaKOro-inbo 3HaYeHUs B NIUAIMA30H, ONMPENETAEMbIi
rPaHUYHbIMU 3HaYeHussMU. Hampumep:

WHERE Cymmva sakasa BETWEEN 100 AND 750

31ech KIIOYEBOE CJIOBO AND TMIpEACTaBIsIeT co0oii Jorudeckuii coros U.
I'pannunbie 3HaveHus (B mpumepe 3to 100 m 750) BxomaT B auama-
30H. [Ipuyem nepBoe rpaHUYHOE 3HAYEHUE TOJIKHO OBITH He OoJiblie
BTOPOTO.

DKBUBANEHTHBIM NpUBCACHHOMY ABJIACTCA BbIPAXKCHUE C IIPpE€AMKa-
TaMH CpaBHCHUA:
WHERE Cymva szaxasza >= 100 AND Cymva szakasza <= 750

Kpome JAaHHbIX YMUCJIOBOIO TUIlA, B BBIPAKCHUSIX C BEETWEEN MO2KHO
MCIIOJb30BATh OAHHbIC CJICAYIOLIUX TUIIOB. CUMBOJIbHBIC, OuTOBbIE,
OaTbl-BpEMEHMU. Tak HanpuMmep, 4YTOOBI BblﬁpaTb 3anucu, B KOTOPbIX
MMEHA KJIMEHTOB Haxoadrcs B auamnazoHe oT A go 2K, MOXHO uc-
I10JIb30BaThb TAKOC BBIPAXKECHUE!:

SELECT Ima, Anpec FROM KimeHTEH

WHERE Vma BETWEEN 'A' AND 'X';

INv NOTIN

Ipenukarsr IN (B) U NOT IN (He B) MPUMEHSIOTCS JUIS TIPOBEPKU
BXOXJ/IEHUS KAKOIo-au00 3HAUYE€HUs B 3aJaHHbIA CIMCOK 3HAYEHMI.
Hanpumep, st BBIOOpPKM 3amuceit 0 KIMEHTAaX U3 HEKOTOPbIX pe-
[MOHOB MOXHO UCII0JIb30BaTh TAKOE BbIPAKEHUE:

SELECT Vwma, Appec FROM KimmeHTH

WHERE Permon IN ('Ceepo-zanan', 'CTaBponoOJIbCKUM Kpan',
'"MpkyTckasa obmacTe');
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Ecmm Tp€6y€TCH MMOJYYUTh JAHHBIEC O BCEX KIIMCHTAX HE U3 MockBBI
n CeBepo—sar[a;[a, TO MOHO HCITOJb30BATH MPEANKAT NOT IN:
SELECT Vwma, Appec FROM KimmeHTH
WHERE Permon NOT IN ('Mocksa', 'CauxT-lleTepOypr');

LIKEwn NOT LIKE

Tlpenukarel LIKE (MTOXOXWiA) WU NOT LIKE (HE MOXOXUI) MPUMEHSI-
I0TCSL JUTSI TIPOBEPKU YACTUYHOTO COOTBETCTBUSI CUMBOJIBHBIX CTPOK.
Hanpumep, cronbenl Tenepon B HEKOTOPOU TabIUIE CONEPXUT MOJ-
HbIe HOMEPA TeNeOHOB, a BaM TpeOyeTcsl BbIOPATh JUIIb TE 3aMUCH,
B KOTOpPBIX HOMepa TenecoHOB HayuHaroTcs ¢ 348 unum comepxar
TaKkoe codyeTaHue 1udp.

Kpurepuii 4acTMYHOrO COOTBETCTBUSI 3a4AETCS € IIOMOLIbIO JBYX
CUMBOJIOB-MACOK: 3HaKa mpoueHTa (3) u nmomuepkusanus ( ). 3HaK
[IPOLIEHTA O3Ha4aeT J000H HAbOp CMMBOJIOB, B TOM 4MCJIE M IYCTOM,
a CUMBOJI IIOJYEPKUBAHUS — 1000 ONMHOYHbBIA CUMBOJL.

Hamnpumep, 4ToOBI BEIOpATh 3alCH O KJIMEHTaxX, y KOTOPBIX HOMepa
TeJiechOHOB HauyMHAOTCA ¢ 348, MOXHO WCITOJB30BaTh TaKoe BHIpa-
JKeHue:

SELECT Vs, Appec, Tenedporn FROM KimeHTED

WHERE Tejedon LIKE '348%"';

HonyctuM, cronbel Anpec COAEPKUT MOJHbBIA MOYTOBBIN aapec (MH-
JIeKC, Ha3BaHue ropona, yauibl U T. A.). Eciu BaMm TpeOyercs BbI-
Oparb 3anMcu o KiMeHTax, npoxusaroliux B CaHkr-IlerepOypre, To
IUU1S1 BTOTO MOJOMAET CIEAYIOlIEe BbIpaXEeHUE:

SELECT Vma, Anpec, TemnedporH FROM KiMeHTED

WHERE Appec LIKE '$Cauxr-lleTepOyprs';

Ecim BBI XOTHTE MCKIIOYNTH BCEX KIIMEHTOB, MPOXHWBAKIINX B Mo-
CKB€, TO BOCHOJ’[bSyﬁT@CB TaKNM BBIPpAXKCHUEM:

SELECT Vs, Appec, Tenedporn FROM KimeHTED

WHERE Ampec NOT LIKE '$Mockea$%';

Bo3MoxHo, Bam motpebyercs BbIOpaTh 3allMCH, COAepKalllie CUMBO-
JIbl MpoLeHTA W/UadM nomyepkuBaHusa. Torma HeoOGXoauMMo, 4TOOBI
TaKu€ CHMBOJbI BOCIPMHMMAIUCh MHTeprperaropoM SQL He kak
CHUMBOJIbI-MAcKU. YTOObI 3HAK NPOLEHTA WIM NOLYEPKUBAHUSL BOC-
NpUHUMANICSI OyKBalbHO, IEpel HUM HEeoOXOOMMO YKa3aTh CIIEIH-
Q1bHbIA YIPaBIAOIIMA CUMBOJI. DTOT CUMBOJI MOXHO OIIPEAEIUTh
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IIPOU3BOJIbHO, JIUIIb OBl OH He BCTpECYHAJICA B Kad€CTBE IJICMECHTA
JAaHHDBIX. B CIIEAYIOIIEM ITPUMEPE MMOKA3daHO, KaK 3TO MOXHO CJII€J1aTh:
SELECT Vimsa, Ampec, Ilpouent ckmoky FROM KimeHTE
WHERE IIpoueHT ckunxym LIKE '20#%'
ESCAPE '#';

3I[6Cb 3a KIIIOYEBBLIM CJIOBOM ESCAPE YKa3bIBACTCS CHUMBOIJI, KOTOprﬁ
UCIIOJIB3YETCA B Ka4YECTBEC YIIPABISIOIICTO. Taknm xe crocoboMm
MOXXHO OTKJIIOYUTH U CaM yT[paBJ'[HIOLHI/Iﬁ CHMMBOJI.

IS NULL

Hpeﬂ,l/IKaT IS NULL HOpUMEHACTCA AJ1s1 BbISIBIICHUA 3aluceid, B KOTO-
pBIX TOT WJIU WHOW CTOJIOCIl He MMEeT 3HAYCHMSI. HaHpI/IMep, UL
IIOJIy4YCHU S 3alMCe O KIMEHTaX, IS KOTOpPbIX HE€ YyKasaH aapec,
MOZKHO HCITOJIb30BaTh CJICOAYIOUIECE BBIPAKECHUEC!

SELECT Mma, Anmpec, Permon FROM KiMeHTH

WHERE Anpec IS NULL;

Hns monaydeHus 3amnuceit, B KOTOPBIX cTONOEIl Anpec COAEPXKUT He-
KOTOpbIC OIIPEACICHHBIC 3HAYCHUA (T. €. OTJIMYHbIC OT NULL), MO2XKHO
UCITOJIB30BATh AHAJIOTUYHOE BBIPAXKEHUE, HO C JIOTUYECKUM OIIEPATO-
poM NOT (He):

SELECT Vwma, Appec, Permon FROM KimeHTED

WHERE Agmpec IS NOT NULL;

He CJHCAYET UCIIOJAb30BATh NMPEAUKATBL CPABHEHUS C NULL, TaKUE KaK
Apgpec = NULL.

MpepukaTtbl ANA BNOXEHHbIX 3aNpoCcoB

B BbIpakeHUM WHERE, KpOME€ IIEPEUYMCIEHHBIX IMPEANKATOB, MOTYT
TAaKXKe UCIOJb30BAThCS BbIPAXEHUSI ¢ omepaTopoM SELECT. Jlioboe
BBIpAXKEHNE, HAYMHAIOIIEECS C oleparopa SELECT, SBJISETCS 3alpo-
coM K 0aze maHHbIX. Eciiu B BbIpaK€HUM BCTPEYAETCS €lle XOTd Obl
OIVH OIlepaTop SELECT, TO OH 3amaeT 3allpoc, BIIOKEHHBIN B TIep-
Bblii. BioxeHHbIe 3alpochl TaAKXKe HA3bIBAIOT M1OA3aMNPOCAMMU.

BrnoxeHHbI 3ampoc sABasgeTcs 0ObIYHBIM 3aIIPOCOM, TAKUM XK€, KaK 1
paccMoTpeHHbIe paHee. OH BosBpauaet Tabmauiy (Habop 3amuceil),
KOTOpasl, TaK WJIM MHAYe, MCIOJb3yeTcs M (GOpMUPOBAHUSA OTBETA
Ha ocHOBHOW 3ampoc. Taxk, Hampumep, MOA3ANPOC MCIOIb3yeTcs,
KOrzma ISl BhIOOPKM AAHHBIX B OZHOI Tabnuie HEOOXOMMMO BbIIOJ-
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HUTh MPOBEPKU IO APYyroi Tabnuue. s 9Toi Lenu MoaxondT mepe-
YnCIeHHBIe Jajee CIelMalbHble TIpeauKaTel. B 3Toif rimaBe s1 JIWIIb
OTMEUYY HMX OCHOBHBIE XapaKTEepUCTUKU (I CIpPaBKU), BapUaAHTHI
TIpUMeHeHUs OYIyT pacCMOTPEHHI B e1. J.

ALL, SOME, ANY

IMpenukarsl ALL (Bce), SOME (HEKOTOPBI), ANY (JT1100011) B NIeCTBU-
TEJILHOCTU TIPEICTABISIOT cOOOW KBAaHTOPBI, U3BECTHBIE B MaTeMaTU-
YecKoi JIOTMKE KaK KBAaHTOPHI BCEOOIIHOCTM U CYIIECTBOBAHUS.
ALL — KBAHTOP BCEOOIIIHOCTH, @ SOME U ANY, SIBJISIIOLIMECS] CHHOHU-
mamMu B SQL, — KBaHTOpHI CyIIeCTBOBAHUS. 3aMEeTHUM, YTO B TIepe-
BOJIe Ha PYCCKHUI CJIOBO ANY cliefoBajlo Obl MMOHUMAaTh KaK KBaHTOP
BceoOIHocTH ("M00oi" o3HavaeT "Bce"), ONHAKO B aHMIUHCKOM
SI3bIKE €CTh Pa3IMUHbIe BAPUAHTHI 3HAYEHUU 3TOTO CIIOBA.

[IpuMeHeHUe KIIOYEBOIO CJI0BAa ALL ClelyeT IIOHMMaTh Kak “ijist
Beex" win "mis Kaxaoro”. KiloueBble cloBa SOME U ANY CledyeT Mo-
HUMAaTb KaK "XOT$1 Obl KaKOKH-HUOYIb OJUH".

Kak Ob1 To HU ObuTO, B g43bIKe SQL KITIOUEBbIE CJIOBA SOME U ANY
WMEIOT OJMHAKOBBIM CMBIC], OTAWYaroluiicss oT ALL. [Ipumepsl 3a-
MPOCOB C KBAHTOpAaMM OYAyT pacCMOTpPeHHBI B pasd. 3. 1.

‘ Mpumevyanme }

BbipaxeHus ¢ knioyeBbiMA cnoBamu ALL, SOME (ANY) COOTBETCTBYIOT
NOMMYECKNM BbIPAXEHUSAM C KBAHTOPaMM U, KaK TakoBble, MOTyT Ha3bl-
BaTbCs NpegukaTamu.

EXISTS

O06paboTka JaHHBIX YacTO COCTOMT M3 HECKOJBbKUX 3TamnoB. Tak, cHaya-
Jla TIPOM3BOJUTCS HEKOTOpasi BbIOOpKA JAHHBIX, a 3aTeM BBITTONHSIIOTCS
KaKHle-TO MaHUTYJISILIMU ¢ Helt. OIHaKo, BBITIOHSIS 3aMpoc Ha BIOOPKY,
MBI JlaJieKo He BCerJa MOXeM ObITh YBEPEHHBIMU, UTO OTBET COMECPXKHT
XOTsI ObI OJIHY HEMycTyro CTpoKy. Ecim oTBer Ha 3ampoc mycT, To Oec-
CMBICJIEHHO TIPOU3BOINTD JABHEHIITYI0 00padOTKy MaHHBIX. Takum 00-
pa3oM, TOJIE3HO 3HATh, COJIEPKUT JIM OTBET Ha 3aIpoc KaKue-JIMoo JTaH-
Hble. st 3Toro mpeaHasHaueH Npeadkar EXISTS (cymiectsyer). OH
CTAaHOBUTCSI UCTMHHBIM TOJIBKO TOTJA, KOJAA pe3yJbTaTHas Tabauia, mo-
JIydeHHas B OTBET Ha 3aIpoc, COACPKUT XOTS OBl OmHY 3ammch. [Tpnmep
3arpoca ¢ MpeanKaToM EXISTS OyJIeT paccMOTpeH B pasd. 5. 1.
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UNIQUE

[Ipenukar UNIQUE (yHUKA/IbHbIA) MMEET TAKOM X€ CMBIC], KaK M
EXISTS, HO IIPYM 9TOM JJISI €0 MCTUHHOCTU Tpebyercsi, uyToObL BCe
3aMUCU B PE3y/ibTaTHOM Tab/MLEe HE TOJbKO CYIUECTBOBAIM, HO W
ObLIM YHUKAJbHBI (T. €. HE IIOBTOPSLIUCH).

DISTINCT

IIpeapuxkar DISTINCT (OTJMYAIOIIMIACS, OCOOBIA) MOYTU TAKOH XKe,
KakK 4 UNIQUE. OTIMYME ITUX NPEIUKaroB OOHAPYKUBAETCS MPUME-
HUTEJbHO K 3HAY€HUSM NULL. Tak, €ciid B pe3y/jbTarHOM Tadsiuue
BCE€ 3aMUCU YHUKAIbHBI (IPEAMKAT UNIQUE MCTMHEH), TO U IpeauKaT
DISTINCT TOX€ MCTUHEH (T. €. €M BCe 3alMCH YHUKAIbHBI, TO OHU
u otnuvaroiuecs). C Apyroii CTOPOHbI, €CIU B PE3yJbTATHON Tabau-
1le MMEITCS XOTd Obl [BE HEONpeeJeHHbIe 3allUCU, TO IpeauKar
DISTINCT JIOXEH, XOTs MPEAMKAT UNIQUE UCTUMHEH.

OVERLAPS

[lpenukar OVERLAPS (NMEpPEKpPbIBAET) HCIOJIb3YeTCS NI OIpeaese-
HUS, NIePEKPHIBAIOTCA JIM JBA MHTepBaaa BpeMeHu. MHTepBan BpeMme-
HY MOXKHO 3a1aTh IBYMs CIIOCOOAaMM: B BUAE HAYAIBHOIO UM KOHEY-
HOIO MOMEHTOB WIM B BUAE HAYAIbHOIO MOMEHTA U JUIMTEIbHOCTHU.
Jlanee npuBeneHbl MPUMEPDI 3aIaHUI MHTePBAIa BPEMEHU:

O (TIME '12:25:30', TIME '14:30:00') — WHTEpBaJ, 3aJlaHHBII
HaAYaJbHBIM ¥ KOHEYHBIM MOMEHTAMU,

O (TIME '12:45:00', INTERVAL '2' HOUR) — MHTEepBal, 3adaH-
HbIJ HayaJbHbIM MOMEHTOM U JJIUTEJILHOCTBIO B yacax.

BripaxeHne ¢ mpeIuKaToM OVERLAPS MOXKHO 3aMKcarh, HATIPUMEp, TaK:

(TIME '12:25:30', TIME '14:30:00') OVERLAPS (TIME
'12:45:00', INTERVAL '2' HOUR)

nOCKO)TI)Ky BPEMEHHDBIE UHTEPBAJIBI B TAHHOM IIPpUMEPE MMEPECECKAIOT-
Cd, TO MpeANKaAT OVERLAPS BO3BPAIIACT 3HAYCHHUE true.

[MoapobHee 06 MHTepBaax ObLIO pacckazaHo B pazd. 2.2.5.

MATCH

[Ipenukar MATCH HPUMEHSETCS jJISl IPOBEPKU COXPAHEHMUsI CChLI0Y-
HOI LIEJOCTHOCTU IIpU MomuMpuUKalLMM HAHHBIX, T. €. npu gobasie-
HUM, UBMEHEHUU U YJaJeHUU 3anuceii (cm. pazo. 6.4).
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SIMILAR

[penukar SIMILAR (1OAOOHBIN) HPUMEHSETCs IS IIPOBEPKM dac-
TUYHOI'O COOTBETCTBMSI CHMBOJIBHBIX CTPOK. DTy e 3a1ady MOXHO
peUIuTh UM C MOMOIUIBIO IMpeauKara LIKE, ONHAKO B psle CilydyaeB
SIMILAR Oosee 3¢ eKTUBEH.

TTpenamnonoxum, 4To B HEKOTOPO TabiuIle UMeeTcsl cTojbel oc, co-
JepsKaIInit Ha3BaHWSI OIepallMOHHBIX cucTeM. HyXHO BBIOpaTh
3anucu, coorBercTByone Windows NT, Windows XP u Windows 98.
Toraa B BeIpaXEHMU 3alpoca MOXHO MCIONBb30BaTh TAKOU omnepaTop
WHERE:!

WHERE OC SIMILAR TO ' (Windows (NT|XP[98))"';

[Ipenuxar BrnepBble nosiBuics B SQL:1999.

3.2.2. Oneparop GROUP BY

Oneparop GROUP BY (IPYILIIMPOBaTh I0) CJIYXKUT ISl IPYILIMPOBKHU
3aMKUCei [0 3HAYEHMSIM OJIHOIO WIM HECKOJbKHUX cT0j1010B. Eciu
B SQL-BbIpaXXeHUU UCIIOJB3YETCs1 OIEpaTOp WHERE, 3aJAI0LLUMI DUIbTp
3aMKUCei, TO ONepParop GROUP BY HAXOMMTCS W BbIIOJHSETCS I[OCIEe
Hero. [is onpenesieHus, Kakue 3allMCU [IOJKHbI BOITU B IPYIIIbI,
CILy>KUT OIIEpaTop HAVING, MCIIOJAb3yeMblil COBMECTHO C GROUP BY
(cm. pazo. 3.2.3). Ecniu onepaTop HAVING HE MPUMEHSETCS, TO TPYyIl-
[IMPOBKE IIOMUIEXAT BCE 3alUCU, OT(UIBTPOBAHHBIE OIEPATOPOM
WHERE. Ec/lM WHERE He MCIOJIb3yeTCsl, TO IPYIIIUMPYIOTCS BCE 3allUCU
UCXOAHOI Tab/uubl. O MOPSiIKE BbIUIOJHEHHUSI OIEPATOPOB YK€ rOBO-
puiloch B Havaie pazd. 3.2.

HormyctuM, 4To Ha OocHOBe TabauIlbl O KiAueHTax (cM. puc. 3.1) Tpe-
OyeTcd CrpynImMpoBaTh JaHHBIE O CyMMax 3aKa30B KJIMEHTOB IO pe-
rmoHaMm. JIJIT 3TOr0 MOXKHO BOCIIOJNB30BAThCs ciieayrommm SQL-
BBIPKCHHUEM:

SELECT Permon, Cymmva 3akaza FROM KimeHTE

GROUP BY Permow;

Ha puc. 3.4 nokazaHa pesyibTaTtHad TaOauua Ha (OHE MCXOAHOM
Ta0aMLbl KinenTe, OOpaTUTe BHUMAHUE, YTO 3AIIMCHU ¢ OAMHAKOBBI-
MM Ha3BaHUSIMU PErMOHOB PACIONOXEHbl PAAOM OPYr C IPYroM
(B oOHoOI rpymime).
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B KawnenTsl : Tabanua o=l
Mua | Anpec | Cymma_sakaza | Pernon | Tenedon
| ¥ | Meanos 197371 r.Cankr-NeTepbypr np. Koponeea, 0.30, ke, 777 1000 Ceeepo-3anag 1111111
| |MeTpoe 197371 r.Cankr-Metepbypr Konomakckui np., A.14 450/ Cepepo-3anag 111-2222
| |Cuaopoe  Mockea, yn. Teepckan, 8. 25, ke. 375 3000 Mockea 2223333
|| Bacuneee  Cenwwaposo, yn. Ykpomdaa, n. 22 200/ Teepckaa ofinacte | 555-1234
| |3axapoe | Cankr-Metepfiypr Hesciwit np., o162 8600 Cesepo-zanag, 112-4321
|| Naenos WpeyTck, v, Neduda, 0.2 300 MpkyTekaa obnacte | B83-0987
% 5! Tpynnuposka no peruoHam : 3anpoc Ha ebiGopiy u@ﬁ
PeruoH | Cymma_zakaza
¥ |MpryTckaa obnacts 300
Mocksa 3000
Cesepo-3anag, 450
Ceeepo-3anag 1000

Cepepo-3anan, BE00
Teenckad 0bnacte

200
3anmck: @ 4 1 E]@ b ms 6

3anHck! E 4 1 @@ H3 6

Puc. 3.4. Pe3dynbTat 3anpoca cyMMm 3aKa30B C FPyrnMpOBKON MO pernoHam

= Knwenutnl : Tabanua ==

Mma | Anpec |CyMMa73a><a3a| PervoH | Tenediod

| |WeaHoe 1973771 r.Cankr-Netepbypr np. Koponees, 8.30, ke. 777 1000 Cepepo-zanag 111-1111
| [Metpoe 1973771 r.Cankr-Netepbypr Konomaxckui np., a.14 450 Cepepo-3anag 1112222
| |[Cwnaopoe | Maockea, yn. Teepckan, o. 25, ke. 375 3000 Mockea 2223333
| ¥ | Bacuneee | Cenwxaposo, yn. Yepomean, a. 22 200 Teepckaa obnacte  |9595-1234
|| 3axapoe | Camukr-letepbypr Heeckwi np., 5152 8600 Ceespo-3anag 112-4321

|| MNaenoe WpkyTek, yn. INeHuHa, 4.2

300 MpkyTckaa obnacte | B88-0987

51 TpynnupoBka no peruoHamM : 3anpoc Ha BwiGopry u@ﬂ

Pernox | Expriooi
WMpkyTckaa obnacte 300
Mockea EUEIEI|
Ceeepo-zanag 10050
Teepckaa obnacte 200

3anHCck: EE] |—2 E]@ Pk nz 4

Janmce: @EI—4E][E] W3 6

Puc. 3.5. Pe3ynbTar 3anpoca NTOroBbiXx CyMM 3aka3oB MO permoHam

Y1oObI MOAYYUTH TAONUILY, B KOTOPON CYMMBI 3aKa30B MOJIBITOXEHbI
[0 peruoHaMm, IOTpedyeTcs MHCIOAb30BaATh HTOTOBYIO (DYHKIIMIO
SUM () (cM. pa3d. 4.1) u TpyNMUPOBKY MO PernoHaMm:

SELECT Permon, SUM(Cymma 3zakasa) FROM KimeHTE

GROUP BY PermoH;

31ech B BBIpAXXKEHUM SELECT YKa3aHBI OOBIYHBINA CTOIOEI] TaOIMIIBI
KnmenTer U UTOTOBAs (DYHKLIMSL SUM (), BBIUMCISIOLIAS CyMMY 3Haue-
HHI cTonmbna Cymmva saxasa. [TOCKOJBKY TPYMIHAPOBKA 33haHa IO
cTonluy Permon, TO YHKUUS SUM(Cymma sakaza) BBIYUCISAET CyM-
MBI 3HAYeHWH CcToNOla Cywmma saxasa IS KaKAOTO 3HAYECHUS
cronbua Permon. Ha puc. 3.5 mokazaHa pesyabTaTHas TadauLa
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Ha ¢oHe UCXOAHON TaOAUIBI Kmmente. OOpaTUTE BHUMAaHWE, 4TO
B 3TOI Tabnule Ha3BaHUS PETMOHOB HE MOBTOPSIOTCS.

Oneparop GROUP BY coOMpaeT 3alKUCKU B IPYIIIbl U YIOPSLIOYMBAET
(coprupyer) rpymnnsl mo aidasuty (touHee, no ASCII-kogam cuMBo-
JIOB). DTO OOCTOSITENLCTBO CJECAYeT MMETb B BUIY IE€pPel TeM, KakK
[IPUHATH pelieHue 00 UCIOJb30BAaHUM OIeparopa COPTUPOBKHU
ORDER BY (cM. pazd. 3.2.4).

3.2.3. Oneparop HAVING

Oneparop HAVING (MMelollue, IpU YCIOBUMU) OOBIYHO MPUMEHSETCS
COBMECTHO C OIEpPaTOpPOM IPYIIIMPOBKM GROUP BY U 3a7aeT (UILTP
3anuceir B rpynmax. IlpaBuna ero dbopMUpoOBaHUS TAKHE XKe, YTO U
IUIS oIlepaTropa WHERE.

TTpenanonoxum, 4yTo U3 TAOAUIBl Kmmentar TpeOyeTcsl BbIOpaTh JaH-
HBbIE O PETMOHAX U CyMMax 3aKa3oB, CTPYIMUPOBAHHBIE MO PETMOHAM
W Takue, B KOTOPhIX cymMMa 3akasza mpeBbimaer 500. MHave roBops,
TpedyeTcsl CrpyINMnupoBaTh JAHHBIE C OTpaHUYEHUEM 3aluceil, BXO-
JISIIIUX B TPYNIIBL. 3ampoc, BHITIOMHSIIONIUI 3TO 3alaHue, UMeeT BUIL:

SELECT Permon, Cymmva 3akaza FROM KimeHTE

GROUP BY Permon, Cymma 3akasa

HAVING Cymma zakaza > 500;

PesynbTar BBITOTHEHUST 3TOTO 3aMpoca MpeacTaBieH Ha puc. 3.6.

) =
| Hwa | Agpec | Cymma_zarasa | PeruoH | Tenedon
|d WBaHoe 197371 r.Cankr-Netepbypr np. Koponeea, a.30, ke, 777 1000 Cerepo-zanag, T11-1111
Metpoe 197371 r.Cankr-Metepbypr Honomaxckai np., 8.14 450 Cerspo-zanag 1112222
. Cuaopoe | Mockea, yn. Teepckad, 4. 25, ke. 375 3000 Mockea 222-3333
. Bacunees | Cenwxapoeo, yn. Ykpomuaa, o, 22 200 Teepckan ofinacte  555-1234
. Jaxapoe | Caner-Metepbypr Heeckwit np., 5,152 89600 Ceeepo-zanan 1124321
. Maenoe Wpkytek, yn. Nenuna, 4.2 300 MpkyTokaa ofinacte  §85-0987
! Tpynnuposka no perMoHam : 3anpoc Ha BbiGopKy g@

| Pernon | Cymma_sakasa
|

Cesepo-zanag,

CeBepo-zanag

Sanmce: E 4 1 E]@ FE oz 3
3anHch: E 4 1 E][E] W3 B I

Puc. 3.6. PeaynbTar 3anpoca ¢ rpynnrMpoOBKOM MO perMoHam
M OrpaHMyYeHnemM no cymmam 3akasoB
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Eciu B SQL-BbIpakeHMU omneparopa GROUP BY HET, TO OIMepaTrop
HAVING IpUMEHSeTcs KO BCeM 3alluCsM, BO3BpAlllaeMbIM OIepaTo-
poM WHERE. Ecli Xe OTCYTCTBYeT M WHERE, TO HAVING JAEWCTBYeT Ha
BCE 3alKMCU TAOIULIbL.

3.2.4. Oneparop ORDER BY

Oneparop ORDER BY (COPTUPOBATH I10) MPUMEHSIETCA ISl YIOPSIO-
yrBaHUA (COpTUPOBKM) 3amucei. Eciu oH Mcmonb3yeTcsl B 3ampoce,
TO B CAMOM KOHIIE 3alpoca. DTOT OIEpaTop COPTUPYET CTPOKU BCeid
TAOMUIBI WU OTAEIBHBIX ee TPYMI (B ciiydyae MpUMEHEHUs oneparo-
pa GRoUP BY). EciM B BbIpaxkeHUM 3ampoca omeparopa GROUP BY
HET, TO OTeparop ORDER BY paccMaTpMBAET Bce 3alvcU TaOJMIIbI Kak
OIHY TPYILIY.

Benen 3a kiiouyeBbIM CJIOBOM ORDER BY yKa3bIBaeTcsl cTojOell, IO
3HAYEHUSIM KOTOPOTO CleyeT Mpou3BecTH COpTUPOBKY. Ilocie nme-
HU CTOJOLA MOXHO yKa3aTh KJIIOYEBOE CJIOBO, 3aAalollee MOpsSaoK
(pexXuM) COPTUPOBKMU:

O asc — mo Bo3pactaHuto (ascending). DTo 3HaUEHUE MPUHSTO TO
YMOJYAHUIO, [TIODTOMY €CJd HeoOXOoouMMa COPTUPOBKA, HaIpUMep,
B ahaBUTHOM TIOPSIAKE, TO CMEUATBLHO YKa3biBaTh MOPSIOK He
Tpedyercs;

O pEsc — no y6siBaHuIo (descending).

Eciau B BbIpaXeHUU ORDER BY yKa3aHbl HECKOJBKO CTOJIOLIOB COPTU-
POBKHM, TO CHayajia 3alliCU YIOPSIIOYMBAIOTCS 10 3HAYCHMSIM IIePBO-
ro crojobia, 3areM Uil KaXJA0ro 3Ha4eHMs II€PBOrO CTOIOLA 3aMUcu
VIIOPSITOYMBAIOTCS 110 3HAYEHUSIM BTOPOTO CTOJOIA U T. 1. CTONOIIE!
B CIIMCKE PAa3Ie/sIoTCs, KaK OOBIYHO, 3amsgaThiMU. TakuM 00pazoM,
co3faeTcsl nepapxmuyeckas CUCTeMa COPTUPOBKM 3amuceil pesysibrar-
HOH TaOJULIbI.
B cnenyiomeMm npumMepe JaHHbIE MCXOAHOM TaOIMIbI Kimenrer COP-
TUPYIOTCSl TI0 PErMOHaM UM Mo UMeHaM KiueHToB (puc. 3.7). Tlpu
9TOM COPTMPOBKA IIO0 MMEHAM KJIMEHTOB IIPOM3BOAUTCI IO yObIBA-
HUIO, T. €. B TIOPSJIKE, IIPOTUBOIIOIOKHOM aIhaBUTHOMY.

SELECT * FROM KyIMeHTH

ORDER BY Permox, Vs DESC;
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E=|

Mma | Agpec | Cymma_zakasa | Pervon | Tenedan
| ¥ | Meanoe 197371 r.Cankr-MNetepbypr np. Koponeea, .30, ke. 777 1000 Ceeepo-zanag 111-1111
|| Netpoe 197371 r.Cankr-Netepbypr Konomaxckui np., A.14 450 Cepepo-aanan, 111-2222
| |Cwupopoe  Mockea, yn. Teepckad, . 25, ke. 375 3000 Mockea 2223333
Bacuneee  Cenwxaposo, yn. Yepomuaa, a. 22 200 Teepckan obnacte  555-1234
|| 3axapoe  Caukr-Netepfypr Heeckwid np., g 152 8600 Ceeepo-zanag, 112-4321

-

|| Naenoe Wpkytck, yn. Nernna, 3.2 300 MpkyTekan obnacte | B88-0987
*
=] CopTupoeka : 3anpoc Ha BbiGopky E]@
Pernon | Wws | Anpec | Cymma_zakaza ]7'

¥ | Wprytckan ofnacte | Maenoe MpkyTck, yn. Nenwna, 4.2 300
hockea Cupopoe | Mockea, yn. Teepckaa, . 25, ke, 375 3000
(egepo-zanag MNetpoe 197371 r.Cankr-NetepBypr Konomaxckni np., 4.14 450
Cepepo-aanag MeaHoe 197371 r.Cankr-NeTepbypr np. Koponeea, 8.30, ke, 777 1000
Cesepo-zanag Jaxapoe | Cankr-letepbypr Heeckuid np., 8.152 Be00
Teepckan obnacte | Bacwnees | Cenwkaposo, yn. Ykpomuana, a. 22 200 (4|

3anuce: [E] 1 @@ M3 6

3anHck: E 1 E]@ H3 6 ( >

Puc. 3.7. Pe3aynbtat cOpTMPOBKM MO pernoHam B andaBUTHOM Nopsiake
1 N0 UMEHaM K/IMEHTOB B 06paTHOM Mopsiake

3.2.5. Jlornyeckune oneparopbl

Jlornyeckne BBIpaXXEHMSI B olleparopax WHERE M HAVING MOTYT OBITh
CJTOXXHBIMHU, T. €. COCTOSTH M3 JIBYX M 00jiee TIPOCTHIX BBIPAXKEHUIA,
COEIMHEHHBIX MEXJIy cO0OW JIOTMYeCKUMHU orepaTopaMu (Cor3amm)
AND u/mim OR. Omeparop AND BEITIONHSET POib JIOTHYECKOTO CO03a
U, a omeparop or — cow3za UJIN. Tak, ecnmnm x u y — aBa Jiornye-
CKHUX BBIPAXKEHHS, TO COCTABHOE BBIPAXKEHHE x AND y TPUHUMAET
gHaueHune true (MCTUHA) Tonbko Torma, Korga x WU y OJHOBpE-
MEHHO WCTMHHEI, B IPOTMBHOM CJIydyae BBIPAXKEHHNE x AND y IIPH-
HUMaeT 3HaueHue false (JIOXKD). BelpaxkeHue x OR y UCTUHHO,
eclii XOTsI OBl ONMHO W3 BBIPAXKEHWI, x WJIN y, UICTUHHO, €CJI x U v
OIHOBPEMEHHO JIOXHBI, TO COCTABHOE BBIPAKEHUE x OR y JIOXKHO.

Jloruyeckuii omeparop NOT HPUMEHSAETCS K OTHOMY BBIPAXKEHHUIO
(BO3MOXHO M K CJIOXHOMY), PAacIlOJIOKEHHOMY CIIpaBa OT Hero. DTOT
omeparop MeHseT 3HAaYeHMEe BbIpaXKEeHMS Ha MPOTHBOIOIOXKHOe. Tax,
€CJIM BbIpaXEHME x MMEeeT 3HAUeHUE true, TO BHIPAXKEHUE NOT x MMe-
€T 3HaYeHMe false, U, HAOOOPOT, €CIU x JIOXKHO, TO NOT x MCTUHHO.

Tpenmnonoxum, U3 TabaUIbl Korenrs (cM. puc. 3.1) Tpedyercsl BbI-
Opath 3amMcu o KiMeHTax u3 MockBbl U CeBepo-3ananga. CoOTBETCT-
BYIOIINI 3aMTpOC UMEET BUJL:

SELECT Permou, Jwms, Cymma 3akasa FROM KimeHTEH

WHERE Permon='Mockea' OR Permon='Cepepo-3anan';
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OO6paTtnte BHUMaHUE, YTO 3[eCh UCITOIB3YeTCsI JIOTHISCKUI omepaTrop
or (MUJIN), a ve anp (M), mocKoNbKY HaM HYXXHBI KJIUEHTBI, TIPOXKU-
Baromne win B MockBe, wim Ha CeBepo-3amage. Ecim Gbr BMecTo
oreparopa OR MBI IPUMEHIWIN AND, TO TOJYYUINA OBI TIYCTYIO Ta0IM-
oy, T. K. B UCXOMHOIN TabjuIle HeT HM OOHON 3aIllcH, B KOTOPOI
OIVH M TOT X€ CTOJOEIl MMeJI ObI pa3jInYHbIc 3HAYCHUSI.

. BHumMmaHune '

ByabTe BHUMaTENbHBI NpU POPMYNMPOBKE 3anpoca Ha €CTECTBEHHOM
s3bIKe M Npu ero nepeeoge Ha SQL.

Cnenyroiee SQL-BbipakeHue 3KBUBAJEHTHO PACCMOTPEHHOMY pa-
Hee. OHO OCHOBAHO HA MPUMEHEHUU ollepaTopa IN (cm. pazd. 3.2.1):

SELECT Permon, Wmg, Cymmva zaxkasza FROM KimmeHTH!
WHERE Permon IN ('Mocksa', 'Cepepo-zamnan');
Ecn Tpe6yeTc;{ MOJIYUYUTh OAHHBIE O BCEX KIIMEHTAX, KOTOPbLIC HE

MpoxuBaloT HU B MockBe, HU Ha Ceepo-3amnane, TO MOXHO HC-
MoJIb30BaTh Takoe SQL-BeIpakeHue:

SELECT Permoun, Jwms, Cymma 3akasa FROM KimeHTEH

WHERE NOT (Permon='MockBa' OR Permon='Cepepo-3amnan');

D10 BbIPpA2K€HUE 3KBUBAJICHTHO CJACAYIOLIUM JABYM:
SELECT Permon, Wmg, Cymmva zaxkasza FROM KimmeHTH!

WHERE Permon <> 'Mockea' AND Permon <> 'Cepepo-3zanan';

SELECT Permou, Jwms, Cymma 3akasa FROM KimeHTEH
WHERE Permon NOT IN ('Mockma', 'Ceepo-zanan');

3.3. 3apaun

BriOepure B KauecTBe MCXOAHOH TaOIUIY KimenTs, NOKA3aHHYIO
Ha puc. 3.1. Bbl MoXeTe HEe KOIMPOBATh €€ COAEPAKUMOE B TOUHOCTH,
a co3/1aTh MOXOXYI0 TabJuily caMocTosTe/IbHO. BaxHo, 4ToObl B Ta0-
JIMLIE MMEIMCh CUMBOJIbHBIE (TEKCTOBBIE) M YMCIOBbIE CTONOLBI. XO-
pOILIO, €CAM HEKOTOPhIe CTOJNOIBl MMeId Obl OJMHAKOBbIC 3HAYSHUS,
HalnpuMep, cTojdel Permon. B mpeiaraeMbix jajnee 3amadax Tpeody-
ercsa copmupoBaTb SQL-BbIpaxeHus1, odecneynBaloLIie HEKOTOPYIO
BbIOOPKY 3aIIUCEN.
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ITpu opmupoBaHUM ycaoBUii Toucka (BBIOOPKM) 3amuceit crapaii-
TeCch a0CTparupoBaThCcsl OT KOHKPETHBIX JAHHBIX B MMelolelcs Tad-
JIUTIE, TIOCKOJBbKY TIOJNIb30BATENh MOXET N00aBJISITh HOBBIE 3aMUch
U MOIUMUIIMPOBATL YK€ MMeIoluecsd, Jenasi 3To TaK, KaK eMy XO-
YyeTcss U Kak TO3BOJISIIOT OTpaHWYEHUs ISl JaHHoi Tabnuiiel. Ha-
MpUMEP, CTOJOEI] Anpec UMEET CUMBOJbBHBIN TUI. DTO O3HAYaeT, YTO
OH COJIEPXXKUT MPOU3BOJIbHBIE CUMBOJbHBIE JaHHbBIE, CTPYKTYpa KOTO-
PBIX TIOMJIEPKUBAETCSI TOJb30BaTE/IeM Ha CEMaHTUYECKOM YpOBHE.
B monsx paHHOro cTojidna MoXeT MPUCYTCTBOBATH WJIM HET IMOYTO-
BbIi MHAEKC, Tepe]l Ha3BaHWUEM YJIUIBI MOXET ObITh yKazaHo "yi."
uinu "yauma", WM MoxXeT ObITb HUUETo He yKasaHo, HoMep TenedoHa
MOXET UMETh Pa3IMYHYI 3HAYHOCTh, COMAEPXKATh UJIU HE COAepKaTh
KON peruoHa, neduckl U T. 1. [Tpu popMynupoBaHnU 3arpoca B 1M0-
JOOHBIX CUTYallMsIX CIEAyeT YYecThb KaK MOXHO OOJbllle ceMaHTHhye-
CKWX HIOAHCOB.

3apaua 3.1

BeiGepute 3amucu, CrpynmnyupoBaHHbBIE MO PErMOHAM U UCKITIOYalO-
mue CeBepo-3ananaHbiit peruoH. [lonpoOyiiTe caenarh 3To MO Kpaii-
Helt Mepe ABYMsI criocobaMu (C UCTIONb30BAHUEM WHERE W HAVING).

3apaua 3.2

BriGepute 3anmucu o KIWEHTaX, MPOXUBAIOIINX B TOPOJaX, Ha3BaHUE
KOTOPBIX OKaHYMBaeTcs Ha "Oypr', a cyMma 3akasa mpesbiaeT 2000.

3apaua 3.3

Bribepute 3ammcH, B KOTOPBIX HOMepa TeledOHOB TSITU3HAYHBIE.
Ipn sTOM clemyeT MpeaycMOTpeTb, YTO HoMepa TeiaedhOHOB MOTYT
comepxXarb, a MOTYT W He comepxXarh IedWchl, a caM HOMep MOXET
comepXarh MW HeT KON PernoHa, 3aKITIOYeHHBIN MIN He 3aKITIoUYcH-
HBIN B KPYDJIBIe CKOOKM.
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naBsa 4

BbluncneHua

B Boipakenussx SQL-3ampocoB HepeaKo TpedyeTcsl BBIMOJHUTL Tpel-
BapUTEIbHYI0 00paboTKy naHHBIX. C 3TOH IEJNbI0 WCHOIL3YIOTCH
crienajbHble (GYHKIIMU U BBIPAKEHUSI.

4.1. UToroBble pyHKLMNN

HoBoibHO yacto TpebyeTcsl y3HATh, CKOJIbKO 3aliceil COOTBETCTBYET
TOMY WJW MHOMY 3aIpocy, KaKoBa CyMMa 3HaUYeHU HEKOTOPOTO YH-
CJIOBOTO CTOJIOIIa, €ro MakCMMaJibHOEe, MUHUMAJIbHOE U CpelHee 3Ha-
yeHus1. s 5TOro ciayxar Tak Ha3bIBaeMble umoeosébie (CTaTuCTUYe-
ckue, arperaTHblie) GyHKuMu. MToroBuie ¢yHKIIUM 0OpadaThIBAIOT
Habopwl 3anmuceit, 3agaHHbIe, HAPUMeEP, BbIpakeHueM WHERE. Ecau
WX BKJIKOYUTh B CIUCOK CTOJOIOB, CJIENYIOIIUNA 3a onepaTopoM
SELECT, TO peayiabrarHas Tabiauiia OylaeT coiepXarb He TOJbKO
cToyiONBl TabauIbl 6a3bl JAHHBIX, HO W 3HAYeHUsI, BbIYMCIEHHBIE
¢ momollblo 3TUX GyHkumi. Jlajee mpuBeneH CIUCOK HTOTOBBIX
GbYHKIIMI.

(0 COUNT (mapamerp) — BO3BpPALLACT KOJIMYECTBO 3AIMUCEH, YKAa3aH-
HbIX B mapamerpe. Eciu TpeOyeTcs HoayuyuTh KOJMYECTBO BCeX
3amuceif, To B KQUeCTBe MapaMeTpa CledyeT yKa3aTb CUMBOJI 3Be3-
nouku (*). Ecau B kayecTBe mapamerpa ykasaThb MMs CTOJIOLA, TO
YHKIMS BepHET KOJIMYECTBO 3alMCEil, B KOTOPBIX DTOT CTONOEL]
MMeeT 3HAYeHUs, OTJAMYHbIE OT NULL. YTOOBl y3HaTh, CKOJBKO
Pa3IMYHbIX 3HAYEHUH CONEPXKMUT cCTONOel, Mepea €ro MMeHeM
cleoyeT yKa3aTh KJIIOYEBOE CIOBO DISTINCT.
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Hampuwmep:

SELECT COUNT (*) FROM KimeHTEH;

SELECT COUNT (Cymmva 3axasza) FROM KimeHTw;

SELECT COUNT (DISTINCT Cymma 3akaza) FROM KimeHTh;
TTonbITKa BBIMOMHUTE CJACAYIOIIMEI 3ampoc MpUBENET K coollile-
HUIO 00 olunoKe:

SELECT Permon, COUNT (*) FROM KIMEeHTEL;

O suM(mapameTrp) — BO3BpalllaeT CyMMY 3HaueHUNl YKa3aHHOTO
B mapametrpe croiona. IlapameTp MoXeT TpeacTaBisTh coOo
W BBIpaXeHHUe, copepkaliee uMs cToyona.
Hanpumep:
SELECT SUM(Cmea_BaKaBa) FROM KJIMEeHTHI;
Hannoe SQL-BbIpaxeHue BO3BpAIAeT TaOMUILy, COCTOSIIYIO M3
OJIHOIO CTOJIOLA M OJHOM 3aluMCU M COAEpPXKallyld CYMMY BCEX

OIIpEACICHHBIX 3HAYEeHUN CTOﬂﬁua Cymma 3akasza U3 Taﬁﬂmubl
Knmen T

HomycTuM, YTO B WCXOAHOW Tabjaulle 3HAYeHUs CToJbla
Cymma_saxasza BBIDOKEHBI B PyONsIX, a HAM TpeOyeTcsl BBIYUCIUTD
001y cyMMy B aojutapax. Eciu TeKyiiuit oOMEHHBI Kypc pa-
BeH, Hampumep, 27,8, To MOIYUYUTh TpeOyeMblif pe3yabTaT MOXHO
¢ TIOMOIIBIO BBIpAXKEHUSI:

SELECT SUM(Cymma 3akasza*27.8) FROM KimueHTE;

O AVG (mapamerp) — BO3BpAIllaeT cpenHee apupMeTHIECKOoe BCEX
3HAYEHUi yKa3aHHOTO B Tapamerpe cTojoia. Ilapamerp Moxer
TIPEACTABIIATD co0oit BBIPA’KCHUE, coacpXKallee nMsi CTOJ'I6H3_.
Hanpumep:

SELECT AVG(CyMMa_saKasa) FROM KJIMEeHTH;
SELECT AVG(Cymma 3akasza*27.8) FROM KiueHTe
WHERE Permor <> 'Cepepo_samnan';

O MAX (napamerp) — BO3BPALIAET MAKCUMAIbHOE 3HAYEHUE B CTOJIO-
lie, ykazaHHoM B mapamerpe. IlapameTp MOXeT TakxkKe IpeacTaB-
J4Tb coboit BbIPA2KCHUE, COACPAKALIECEC UMA CTOJI6Lla.

Hampumep:
SELECT MAX (Cymma 3akasa) FROM KiueHTH;

SELECT MAX (Cymma 3akasza*27.8) FROM Kiauenter WHERE
Peruon <> 'Cemepo zanan';
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O MIN(mapamerp) — BO3BpalllaeT MUHUMAJIbHOE 3HaYEHUE B CTOJO-
11e, yKazaHHOM B MapamMetrpe. [TapameTp MoXeT MpeacTaBisiTh CO-
0011 BeIpakeHUe, coaepxailiee UMs CToJIo11a.

Hanpumep:
SELECT MIN(CyMMa_saKasa) FROM KJIMEHTH;
SELECT MIN(Cymma zaxaza*27.8) FROM KimenTs WHERE Pe-
rmoH <> 'Cepepo zanan';

Ha npakruke Hepeako TpebyeTcsl MOJYYUTb UTOTOBYIO TabJuily, co-

JIepKalylo CyMMapHble, yepelTHeHHbIe, MAaKCUMaIbHbIe 1 MUHUMaTb-

HbIe 3HAUYEHUST YUCIIOBBIX CTOJNIONOB. LISl 3TOTO cliefyeT UCTIONb30BaTh

TPYNIUPOBKY (GROUP BY) U UTOroBbie (yHKIMU. B paszd. 3.2.2 Obin

paccMoOTpeH TpUMep TMPOCTOW MTOTOBOU TaGMMIILI, MOJYYEHHON Ha

OCHOBE TaOJUIIBl KnuenTer (CM. pUC. 3.1):

SELECT Permon, SUM(Cymma 3akasa) FROM KimeHTE
GROUP BY PermoH;

PesynbraTHas Tabnuua M1 JAHHOIO 3alpoca CONSPXKMT MMEHa pe-
TMOHOB U MUTOrOBbIe (OOIIME) CYMMBI 3aKa30B BCEX KJIMEHTOB M3 CO-
OTBETCTBYIOIIMX PerMOHOB (puc. 3.5).

Tenepb paccMOTpUM 3arpoC Ha IMOJIYUYCHHNE BCEX HUTOTOBBLIX HAHHDBIX
10 pETMOHaM:

SELECT Permon, SUM(Cymma 3akasza), AVG(Cymma 3akasa),

MAX (Cymma zakasa), MIN(Cymma 3akaza)

FROM KJiIMeHTEL

GROUP BY PermoH;

WUcxomHas n peayiabTatHas TaOMWIBI NOKa3aHel Ha puc. 4.1. B manHom
TpuMepe TOJIbKO CeBepo-3amraaHblii PETMOH MPEACTaBIeH B UCXOAHOMN
Tabnuue Goynee yeM ofHOW 3amuchio. [ToaToMy B pe3yiabTaTHOU Ta6-
JIUTE JUISI Hero pasfinyHble UTOTOBble (DYHKIIMU AAIOT PasUyHbIC
3HAYCHUSI.

[lpu Mcoab30BaHUM UTOIOBLIX (PYHKIIMI B CIIMCKE CTOJOLIOB B OIe-
paTope SELECT 3arojlOBKM COOTBETCTBYIOIMX MM CTOJIOLIOB B pe3yJb-
TaTHOM TabJulle MMEIOT BUA Exprl001, Exprl1002 U T. A. (WIU YTO-
HUOYAb aHAJIOCMYHOE, B 3aBUCUMOCTU OT peanuzauuu SQL). OgHako
3arojIOBKU Ul 3HAYEHUI UTOrOBbIX (DYHKIIMI U APYTUX CTOJOLIOB BbI
MOXeTe 3adaBaTb 10 CBOEMY YCMOTpeHulo. [l 3Toro mAocTaro4Ho
rnocie crojbla B oneparope SELECT yKa3aTh BhIPAXKEHME BUIA:

AS B&FOﬂOBOK_CTOﬂéL[a
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E Kanentn : Tabanua |||
Mua | Anpec | Cymma_sakaza | Pernon | Tenedon

| ¥ | Meanos 197371 r.Cankr-NeTepbypr np. Koponeea, 0.30, ke, 777 1000 Ceeepo-3anag 1111111
| |MeTpoe 197371 r.Cankr-Metepbypr Konomakckui np., A.14 450/ Cepepo-3anag 111-2222
| |Cwaopoe  Mockea, yn. Teepckas, o, 25, ke. 375 3000 Mockea 222-3333
|| Bacuneee  Cenwwaposo, yn. Ykpomdaa, n. 22 200/ Teepckaa ofinacte | 555-1234
| |3axapoe | Canir-Metepfiypr Hesciwit np., o162 8600 Cesepo-aanag, 112-4321
|| Naenos WpeyTck, v, Neduda, 0.2 300 MpkyTekaa obnacte | B83-0987

5 MTorW no perMoHam : 3anpoc Ha EbiGopicy g@

ParvoH | Expriodi | Ewprio02 | Expri003 | Ewpri00d
MpryTokan ofinacts 300 300 300 300
Mockea 3000 3000 3000 3000
Cesepo-3anap, 10050 3350 8600 450
Teepckas obnacTe 200 200 200 200

——
3anck: [E] 1 | 1 E]@H% ER
3anHck! E 4 1 @@ H3 6

Puc. 4.1. Ntoroeas Tabnnua cymMm 3aka3oB Mo pernmoHam

E Knuentsl : Tabanua ==
Mua | Anpec | Cymma_sakaza | Pervon | Tenedon
| ¥ | Meanos 197371 r.Cankr-Netepbypr np. Koponeea, .30, ke, 777 1000 Ceeepo-zanag 111-1111
|| MNetpoe 197371 r.Cankr-NeTepbypr Konomaxckui np., g.14 450 Ceeepo-zanag 111-2222
| |Cuaopoe  Mockea, yn. Teepckan, a. 25, ke. 375 3000 Mockea 2242-3333
| |Bacunese  Cenwsapoeo, yn. Ykpomuaa, g, 22 200/ Teepckan ofinacte | 555-1234
|| 3axapoe | Caukr-Metepfiypr Hesckud np., g 152 8600 Cepepo-zanag 112-4321
| |Naenoe WpkyTck, yn. Nendda, 0.2 300 Mpkytckaa ofinacte | 858-0987
= MiTorM no perMoHaM : 3anpoc Ha BbiGopiy Q@

PervoH | Ofwan cymma sakasa | Cpepnan cymma sakaza | Makckmym | Wanumym
¥ | HMpkyTckan ofinacte 300 300 300 300
Mockea 3000 3000 3000 3000
Cesepo-zanan 10050 3350 BE00 460
Teepckan obnacte 200 200 200 200
Zanves: (4] 4| T[] s 4

3anHib; E 4 1 E]@ H3 6

Puc. 4.2. Ntoroeas Tabnunua cymMm 3aka3oB MO permoHam ¢ npuMeHeHnem
NnceBooOHNMOB CTONOLOB

Kiouesoe ciioBo As (Kak) o3HayaeT, YTO B pe3yJbTaTHOW Tabaulle
COOTBETCTBYIOIINI CTOJIOCI] JTOJDKEH WMETh 3arojioBOK, YKa3aHHBIN
nociue AS. HasHawaeMBbIif 3arolOBOK eIlle Ha3BIBAIOT HCEEOOHUMOM.
B crenyroniem npumepe (puc. 4.2) 3amaroTcsl TICEBIOHUMBI TSI BCeX
BBIYMCIISIEMBIX CTOJIOIIOB:

SELECT Permod,

SUM (Cymma 3zakasa) AS [OCmas cymma 3akazal,

AVG (Cymma zakasa) AS [Cpemas cymMa 3akazal,

MAX (Cymma =akasa) AS MakcumywM,
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MIN (Cymma 3axasza) AS MuHMMyM
FROM KnmeHTEL
GROUP BY PermoH;

IlceBnOHMMBI, COCTOAIIME U3 HECKOJbKMX CJIOB, Pa3Ae/€HHbIX IIPO-
OenamMu, 3aKJII0OYAIOTCS B KBAAPATHBIE CKOOKM.
HroroBbie (PyHKIINM MOXHO HCIIOAB30BAaTh B BBIPAKEHUSIX SELECT
W HAVING, HO UX HEJIb3s MPUMEHSITh B BRIpaKeHUM WHERE. Oreparop
HAVING aHQJOTUYEH OIepaTopy WHERE, HO B OTIMYME OT WHERE OH
OTOMpAET 3aMmncy B TPYIIIax.
Homyctum, TpeOyeTcsl onpeaeniuTb, B KAKMX PerMoHax 00Jiee OmIHOro
kaueHTa. C 3TOM LeNbI0 MOXHO BOCIIOIb30BAThCS TAKUM 3aIIPOCOM:
SELECT Peruox, Count (*)
FROM KimmeHTE
GROUP BY PermoH HAVING COUNT (*) > 1;

4.2. DyHKUUN o6paboTKn 3HaUYeHNiA

[Ipu pabore ¢ maHHBIMM 4YACTO MPUXOAUTCS UX 0OpabaThiBaTh (Ipe-
00pa3oBbIBATb K HYXHOMY BHUAY): BBLISJIUTb B CTPOKE HEKOTOPYIO
MOACTPOKY, YAAIUTh BedylluMe U 3aKIIOYMTENbHbIE MPOOENbl, OKPYI-
JIUThb YMCJIO, BBIYMCIUTh KBAaApPaTHBIA KOpPEeHb, OMPENeNUTb TeKYIlee
BpeMs U T. II.

B SQL umetotes cneayrwoiye Tpu TMNa GbyHKIWN:
3 crpokoBbie QYHKLNM;
O uncnoBble YHKITIN,

O (yHKUMU IaThI-BPEeMEHMU.

4.2.1. CtpokoBble hyHKLUN

CrpokoBble ¢GYHKIMM MNPUHMMAIOT B KayeCTBE IlapaMeTpa CTPOKY
M BO3BpallalOT [0C/Ie €€ 00padOTKU CTPOKY MU NULL.

a SUBSTRING (crpoka FROM Hawaso [FOR gameHal) — BO3BpallacT
TOJICTPOKY, TTOTYYAIOIIYIOCSI U3 CTPOKM, KOTOPAsl yKa3aHa B Kade-
CTBE€ IMapaMeTpa CTpOKa.ITOHCTpOKa HAYWHAETCA C CUMBOJIA, ITO-
PSIAKOBBIA HOMEP KOTOPOIO YKA3aH B MAPAMETPE xmawaro U UMEET
JUIMHY, YKa3aHHYIO B TapameTpe nmmua. Hymepalusi cMMBOJIOB
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CTPOKU BefleTcs cjieBa HampaBo, HauwHas ¢ 1. KBagpatHble cKob6-
K1 3[eCh YKa3bIBAIOT JIMIIb HA TO, YTO 3aKITIOYEHHOE B HUX BHI-
paxeHWe He IBISeTcd 00g3aTeNbHBIM. Ecam  BeIpaxXkeHmMe
FOR gumea HE WCITONB3YETCS, TO BO3BpallaeTcsT TOACTPOKA OT
Havaygo W O KOHIIA WCXOTHOW CTPOKW. 3HAYEHWs TTapaMeTpoB
magaso M ammua JOJKHBL BRIOMPATbCA TaK, YTOOBI MCKOMAs IOJ-
CTpOKa NeHCTBUTENBPHO HAXOAWIACh BHYTPWU WCXOMHOM CTPOKMH.
B npotuBHOM ciyyae ¢hyHKIINST SUBSTRING BEpPHET NULL.

Hanpumep:
SUBSTRING ('Hoporass Mama!' FROM 9 FOR 4) — BO3Bpallacr
'Mama ',
SUBSTRING ('Hoporas Mama!' FROM 9) — BO3BpallaeT 'Mama! ',
SUBSTRING ( 'Hoporas Mama!' FROM 15) — BO3BpaIlacT NULL.

Hcnonb3oBarh 3Ty GyHKINIO B SQL-BBIpaXXeHUHU MOXHO, HaMpH-

MEp, TaK:
SELECT * FROM KiMeHTEL
WHERE SUBSTRING (Permon FROM 1 FOR 5) = 'Cemep';
O UPPER (crpoxa) — II€PEBOJUT BCE€ CUMBOJIbL YKA3aHHOU B Iapa-

MeTpe CTPOKW B BEPXHUI PETHCTP.

3 LOWER (cTpoxa) — TEPEBOIUT Bce CHMBOJIBI YKa3aHHOI B Tapa-
METpPEe CTPOKU B HUXXKHMI PErucTp.

O TRIM(LEADING | TRAILING | BOTH ['cmmsox'] FROM crpoxa) —
yaansietT Beaylye (LEADING), 3aKTIOUUTENbHBIE (TRAILING) WK Te
U apyrue (BOTH) CUMBOJBI M3 cTpoku. Ilo ymonuanuio ymanse-
MBIM CHMBOJIOM SBIIIeTcs TpoGes (' '), TTO3TOMY €To MOXHO He
ykas3biBarh. Yaie Bcero ara yHKUMS UCIONb3YETCsSl UMEHHO UIsI
yaayeHus IpobesoB.

Hampumep:

TRIM(LEADING ' ' FROM ' ropoxn CaHkT-lleTepOypr ') — BO3-
BpallaeT 'ropon Caukr-llerepbypr ',

TRIM (TRALING ' ' FROM ' ropon CaHxkT-IlleTepbypr ') — BO3-
Bpamacer ' ropoxn CaHkT-lleTepOypr',
TRIM(BOTH "' ' FROM ' roporn CankT-IleTepOypr ') — BO3Bpa-

1IAeT 'ropon Cankr-lleTepOypr’',
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TRIM(BOTH FROM ' ropon CaHkT-lleTepCypr ') — BO3BpallacT
'ropon CaHkT-lleTepOypr',

TRIM(BOTH 'r' FROM 'ropopn Carmkr-lleTrepOypr') — BO3BpallacT
'opon Caukr-IleTepbyp’.

Cpenn »TnxX GYHKOMI Hambojee 4YacTo WCIONb3yeMble — 3TO
SUBSTRING () M TRIM().

4.2.2. Yncnosble pyHKL UM

YHucnoBble yHKIMU B KaYecTBE Mapamerpa MOIYT MPUHUMATH NaH-
HbI€ HE TOJIbKO YMCJIOBOIO TUIIA, HO BO3BPALAIOT BCErAA YMCJIO WIU
NULL (HEOTpPeaeJEHHOE 3HAUYECHHUE).

O POSITION (resmepasCrporxa IN crpoka) — HWIIET BXOXICHUE LE-
JIEBOI CTPOKM B yKa3aHHy10 cTpoky. B cilyuae ycrieliHoro noucka
BO3BpalllaeT HOMep TOJOXEHUs ee TIepBOro cuMBoja, nHaye — (.
Ecnu neneBas cTpoka MMEET HYJEBYIO JUIMHY (HapUMep, IycTas
cTpoka ''), To (yHKuus Bo3Bpamaer 1. Eciu xoTs Obl ofuH U3
[1apaMmeTpoB MUMEET 3HauYeHue NULL, TO Bo3Bpaiwiaercs NULL. Hy-
Mepallusi CHMBOJIOB CTPOKM BeEeTCs clieBa HampaBo, HaYuHas ¢ 1.

Hampumep:
POSITION('e' IN 'IlpuBeT BCeM') ——BosBpau1aer5;
POSITION('scem' IN 'llpuBeT BceM‘)——BOSBpmﬂaeTS;
POSITION(''" IN 'IlpueeT BCeMm') — BO3BpaIlacT h
POSITION ('IlpuBeT!' IN 'IlpuBeT BCEM') ——BOSBpaﬂlaeT(l

B Tabnuie kmmenurwm (cM. puc. 3.1) croibenl Ampec CONEPXKUT,
KPOME Ha3BaHMsl ropoja, MOYTOBbIA WMHIEKC, Ha3BaHUE YJULIbl U
Jpyrue naHHble. Bo3MoXHO, BaM MoTpedyeTcsi BHIOpaTh 3armmcu o
KJIMEHTAaX, IPOXUBAOUIMX B OllpeaejieHHOM ropoje. Tak, eciu
TpebyeTcsl BBIOpATh 3aMKMCHU, OTHOCAIIMECS K KIWEHTaM, MPOXU-
BaouiuM B CaHkr-IlerepOypre, TO MOXHO BOCIIOJIb30BaTbCs CJle-
JIyoluM BeipakeHreM SQL-3ampoca:
SELECT * FROM KimeHTEL

WHERE POSITION ('Cauxr-IleTepOypr' IN Ampec) > 0;
3aMeTM, 4TO 3TOT IPOCTOM 3ampoc Ha BHIOOPKY JTAHHBIX MOXKXHO
chopMyIMpOBaTh UHAYE:

SELECT * FROM KimeHTEL

WHERE Ampec LIKE '$lleTepOyprs';
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O EXTRACT (mapamerp) — W3BJIeKaeT 3J€MEHT U3 3HAYeHUS TuMa
Jlata-BpeMsi WK U3 WHTepBaa.
Hanpumep:
EXTRACT (MONTH FROM DATE '2005-10-25') — BoaBpamiaet 10.
O CHARACTER LENGTH (crpokxa) — BO3BpAllaeT KOJIUYECTBO CUMBO-
JIOB B CTPOKE.
Hampuwmep:
CHARACTER LENGTH ('llpueeT sBcem') — BO3Bpawaer 11.
O OCTET LENGTH(cTpora) — BO3BpAIlAeT KOIWYECTBO OKTETOB

(6aiiToB) B cTpoke. Kaxknblii cCUMBOJT JATUHUIIBI WM KUPUJUTUIIBI
MpeacTaBIsieTcsl OOHUM OaliToM, a CUMBOJI KHTaiicKOro ayndaBh-
Ta — JOByMs OaiiTaMu.

O CARDINALITY (nmapamerp) — IIPUHMMAeT B KauyecTBE Iapamerpa
KOJUIEKIIMIO DJEMEHTOB M BO3BpalllaeT KOJMUYECTBO IJIEMEHTOB
B KOJUIEKLMU (KapAuHalibHOe uucio). Komnekims MoxeT ObITb,
HanpuMep, MACCUBOM WM MYJbTUMHOXECTBOM, COAEepPKAIIUM
9JIEMEHThI PA3IMYHbIX TUIIOB.

O 2ABS (umcrmo) — BO3BpallaeT adCONIOTHOE 3HAYEHHWE YUCTIa.
Hanpumep:
ABS (-123) — BoaBpamaer 123;
ABS (2 — 5) — BO3Bpaulaer 3.
O MOD (umcrmol, umcmo2) — BO3BPAIAET OCTATOK OT IEJOYNCIIEH-
HOTO JIeJIEHUS TIEPBOTO YMCJIA HA BTOPOE.
Hanpumep:
MOD (5, 3) — BO3BpalllaeT 2;
MOD (2, 3) — BoaBpaiuaer 0.
O LN (umcmo) — BO3BpalllaeT HaTypalbHBIN Jlorapudm yucia.
O EXP(umcimo) — BO3BpallaeT €™ (OCHOBaHUE HATYPaJbHOIO JIO-

rapudma B CTENEHU umcio).

O POWER (umcsol, umcimo2) — BO3BpALLAeT wmciol™? (uncmol
B CTENEHU umciol).

O SQRT (wmcsro) — BO3BPALLACT KBAaAPaTHbIA KOPEHb U3 YUC/IA.
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O FLOOR (umcmo) — BO3BpaIracT HanboJIbIIee 1eIoe YUCJIO, HE TIPEC-
BbIIIAOIICE 3aJaHHOE MmapaMEeTpoM (OprrJTCHI/Ie B MCHbBIIYIO CTO-

pOHY).

Hanpumep:
FLOOR (5.123) — BO3Bpallaer 5. 0.
O CEIL(umcso) WIM CEILING (umcsmo) — BO3BpalllaeT HAMMEHbILEee

LI€JI0€ 4YUCI0, KOTOPOe He MEHbIle 3aTaHHOIo IMapameTpoM (OK-
pyriaeHue B OOJIBIIYIO CTOPOHY).

Hampumep:
CEIL(5.123) — BO3Bpallaer 6.0.
a WIDTH BUCKET (umcaiol, wumcioZ, umcno3, umcsao4) — BO3Bpa-

1IaeT Iejloe YMciIo B amarmaszoHe Mexnmy 0 u wmcno4 + 1. Ilapa-
METpPbl urcio2 U umcio3 3aJAl0T YMUCIOBOM OTPE30K, paslelleH-
HBEIIT Ha paBHOBEJWKWE WHTEPBAILI, KOJWYSCTBO KOTOPBIX
3amaercsl mapameTpoM uncro4. MDYHKIUS ONpeaesisieT HoOMep WUH-
TepBaja, B KOTOPbI Homagaer 3HayeHue umciol. Ecau umecnol
HAXOAWTCS 3a TpenejlaMy 3aJaHHOTO AMAalla3oHa, TO (YHKIIUS
Bo3BpamaeT 0 wim urcmo4 + 1.

Hampuwmep:
WIDTH BUCKET (3.14, 0, 9, 5) — BO3BpAlLlaeT 2.

4.2.3. DyHKUUN aaTbi-BpeMeHN

B si3pike SQL umeroTcst Tpu yHKIIMM, KOTOpbIE BO3BpaIalOT TEKy-
1IMe OaTy U BpeMs.

O CURRENT DATE — BO3BpallaeT TeKylulylo nary (tun DATE). Ha-
TIpuMep, 2005-06-18.

0 CURRENT TIME (umcsio) — BO3BpallldeT TeKyllee Bpemst (Tum
TIME). LleJounciaeHHbll MapaMeTp YyKasblBaeT TOYHOCTb IIpej-
cTaBleHusl cekyHna. Hampumep, mpu 3HAYEHUU 2 CEKYH/Abl OyayT
MNPEACTABIEHbl C TOYHOCTBIO A0 COThIX (IBe LUGPbl B APOOHOI
YacTu): 12:39:45.27.

00 CURRENT TIMESTAMP (umcio) — BO3BpAlIAeT AATY U Bpems (Tun
TIMESTAMP). Hampumep, 2005-06-18 12:39:45.27. llenouuc-
JIEHHBIN mapaMeETpP YKa3bIBAET TOYHOCTDL MPEACTABICHUS CEKYHII.
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OOpatuTe BHMMAaHue, YTO daTa M BpeMs, BO3BpALLAEMble STUMU
GYHKIUAMU, UMEIOT HE CUMBOJBHBIN THUM. Eciu TpebyeTcst mipeacTa-
BUTb MX B BUJIE CUMBOJIbHBIX CTPOK, TO IJIS1 9TOrO CJAEAYeT UCIOJIb30-
BaTh (GYHKIIMIO TTpeoOpa3soBaHUs TUTA CAST ().

DyHKIINY IaTBI-BpeMEHN OOBIYHO TMPUMEHSAIOTCS B 3ampocax Ha
BCTaBKy, OOHOBJEHUE U yJajleHUe AaHHbIX. Hampumep, npu 3amnucu
CBEJICHUIT O TIPOAAXaxX B CHEIMAIBHO TPEIYCMOTPEHHBIN JIJIST 3TOTO
cronbell BHOCITCS TeKyluue gata U Bpems. Ilocie moaBeaeHUs UTO-
TOB 3a Mecdll WX KBapTaj, JaHHBIE O TIPOAAXKAX 32 OTYCTHBIN TIepH-
01 MOXHO YIaJIUTh.

JaHHple THOA OaThI-BpeMEHM MOAPOOHO ObLIM PACCMOTPEHBI
B pa3d. 2.2.4, 2.2.5.

4.3. Bbluncngaembie BbipaXeHus

BhiuucsieMble BbIpaXXeHUs CTPOITCS M3 KOHCTAHT (UMCIOBBIX, CTPO-
KOBBIX, JIOTHYECKWX), HYHKIINI, UMEH ToJNeil W TaHHBIX JAPYTHX TH-
[IOB IYTeM COEMNMHEHUs UX apUPMETUYECKUMU, CTPOKOBBIMM, JOTH-
YeCKUMU W JOPYTUMHK olflepatopamMu. B cBoro ouepenb, BEIpaKCHUS
MOIYT ObITb OOBENMHEHBI IOCPEACTBOM OIEPATOPOB B Oosiee CI0XK-
Hble (COCTaBHBEIC) BuIpaXKeHUs. TS yITpaBlIeHUS TOPSIKOM BBIUNC-
JIEHUS BBIPAXEHHUI MCIIOIb3YIOTCS KPYIJIble CKOOKM.

Jlornueckue omepaTopbl AND, OR K NOT ObUIM PACCMOTPEHBI
B pa3d. 3.2.5, a byHkuuu — B pa3ad. 4.1, 4.2.

ApudmeTrndyeckue oneparopbl MpUBENEHbBI fajee:
O + — clloXeHue,

O - — BbBIYWTAHUE;

O * — yMHOXEHHE;

O / — neyeHue.

CTpOKOBEII omeparop TOIBKO ONWH — OTlepaTop KOHKaTeHAIlnd TN
ckieiiku cTpok (| 1). B HekoTopbix peanuszauusx SQL (Hamnpumep, B
Microsoft Access) BMecTo (| |) ucnob3yeTcsi cuMBoJ (+). Oneparop
KOHKAaTeHALIMY IPUIIMCHIBAET BTOPYIO CTPOKY K KOHILy mepBoil. Ha-
TIpUMep, BBIpaXKeHMUE:

"Cama' || 'mobur' || ' Mamy'

BEpPHET B KAUECTBE Pe3yiIbTara CTPOKY 'Camamobur Mamy .
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Ipu cocraBreHNN BBIpAXXEHWH HEOOXONMMO CJIESIUTh, YTOOBI OTepaH-
ITBI OTIEPATOPOB MMENTN JOTTyCTUMBIE TUTIEL. Hampumep, BEIpakeHUe:

123 + 'Cama'
HEIOMyCTUMO, TOCKOJbKY apuchMeTUUeCKU oreparop CIOXEHUS
TPUMEHSIETCS K CTPOKOBOMY OIEpaHy.

BbluucasieMble BbIpaKEHMS MOIYT HAXOAUThCS IOCAE OIeparopa
SELECT, a TAKXK€ B BBIPAKEHUSIX YCJIOBUI ONEPaTOpoOB WHERE U HAVING.

PaccMmoTpuM HECKOJIBKO TTPUMEPOB.

Ilycts Tabnuua Opomaxyu COLEPKUT CTOJOLUBI Tun ToBapa, Kosmude-
crso M llenma, @ HaM TpeOyeTcs 3HATh BBIPYUYKY [JId KAaXKIOrO TUIIA
ToBapa. 1 3TOro JOCTaTOYHO B CIIMCOK CTOJIOLIOB IIOC/E OIleparopa
SELECT BK/IIIOYUTb BbBIPAXKCHUEC KommuecTBo*leHa.
SELECT Tun_rosapa, KomuecTso, leHa, KommuecTrOo*leHa AS
VToro FROM Ilpomaxu;
31ech UCHOJb3YeTCsl KIHYeBOe CJI0BO AS (KaK) ISl 3aJaHusl MCEeBAO-
HUMa CTOJOLIA C BBIYUCASIEMbIMU JaHHBIMU.

Ha puc. 4.3 mokaszaHbl McxojHasi Tabiaula Mpomaxu U PE3YJbTATHAS
TabnuIa 3amnpoca.

B
Tun_toBapa | F.ONHYECTED | LleHa
| P [Monoko 20 155
| *nef 180 24
| |Maco 50 130
__|Tuen 200 21
5! MToro npopaHo : 3anpoc Ha BwiGopicy E]@
Tun_toeapa | Honwuecteo | Llena | Wrara -
| P [Monoko 20 155 310 =
| *nef 180 24 3600
| |Maco &0 130 B500
__|Tuen 200 21 AQDD[VI
SanHck: E 1 I 1 E]@ Hz 4
SanHcs: [E] 4 I 1 [I][E] H3 4

Puc. 4.3. PeaynbTar 3anpoca C BbIYUCIEHNEM BbIPYHKU
no Kaxaomy Tuny ToBapa
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Ecnu tpebyeTcs y3HATH OOIIYIO BBIPYYKY OT MPOIAKUA BCEX TOBAPOB,
TO JOCTAaTOYHO IPUMEHUTh CAEAYIOLIMIA 3ampoc:

SELECT SUM (KoymuectTeo*llena) FROM Ilponaxii;
Crenyrommii 3aTpoc CONEPXKUT BBEIMHUCISIEMBIEe BEIPAXKEHUSI M B CITHCKE
CTOJIOLIOB, U B YCJIOBUU oIepaTopa WHERE. OH BbIOMPAeT U3 TAONMLIbI
Ilpomaxu T€ TOBAPHI, BEIPYYKa OT MPOAAKU KOTOpBIX Gonbiie 1000:

SELECT Twun_ToBapa, KommuecTrOo*leHa AS HUTOTO

FROM IIpomaxu

WHERE KosmuectTBo*Ileda > 1000;
IIpeanonoxum, 4yro Tpedyercs IOAYyYUTh TAOAUIly, B KOTOpPOM ABa
croyona:

O Toeap, comepXalIndii TUIT ToBapa u IeHY;

O nroro, comepXalInii BEIPYUYKY.

E=| = |I2/ES
Tun_toeapa | Konuyecten | LleHa

| ¥ | Monoko 20 1545
Xneh 180 24

__|Maca a0 130
___|MuEed 200 21
=1 Mroro : 3anpoc Ha ebiBopiy g@
Togap | Mraro ~
| P | tonokal LleHa: 15 5] 10| =
| |¥nebl Ligna: 24) 3600
__|Macal Llena: 130) B500
| |Mueof Llena: 21) 4200 [v]
Janmck:! E 4 1 E]@ W 4

3anmce:! E 4 1 E]E W3 4

Puc. 4.4. PesynbTat 3anpoca ¢ 06beamHeHnem pasHOTUMHBIX AaHHbIX
B OZJHOM cTOsN6OLEe

IMockonbKy TIpeAmoyaracTcsi, 4YTO B MCXOAHON TaOMUIE IIpomaxu
cTonbel Tun rosapa SIBISETCS CUMBOJbHBIM (TUIl CHAR), a cToJOeL
Ilena — YHCIIOBOH, TO TIpU OOBCAMHEHNN (CKIIEHKe) MaHHBIX U3 3THX
CTOJNIOLIOB HEOOXOAUMMO BBIIOJNHUTbL IPUBEAEHUE 4YUCIOBOIO TUIIA
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K CHUMBOJIBHOMY C TIOMOIIBIO (PYHKIIMM CAST (). 3ampoc, BHITOM-
HSIOIIMIA 9TO 3aJaHue, BBIISAUT TaK (puc. 4.4):

SELECT Tun _tomapa || ' (Hena: ' || CAST(Leda AS CHAR(5)) ||
')'" AS Toeap, KommuecTeo*lleHa AS VTOIO

FROM IIpomaxu;

‘ Mpumevyanme }

B Microsoft Access aHanoruuHblli 3anpoc bygeT nmeTb creayLwun
BUA;
SELECT Tun_toBapa + ' (leHa: ' + CStr(lena) + ')' AS Toeap,

KommuecTBo*llena AS UTOTO

FROM Ilpomaxui;

4.4. YcnoBHble BbipaXeHus
c onepatopom CASE

B OOBIYHBIX A3bIKAX MPOrpaMMUPOBAHUS MMEIOTCI OIEepaTophbl YC-
JIOBHOTO TIepexofla, KOTOPBIE TTO3BOJSIOT YIIPABISTh BBIYMCIHTETh-
HbBIM IIPOLIECCOM B 3aBUCHUMOCTM OT TOTO, BBIIMOJHSETCS MM HET He-
koTopoe ycioBue. B sa3bike SQL Takum orepaTtopoM SIBISIETCSI CASE
(cnyuaii, obcrosTenbcTBo, 3K3emiuisip). B SQL:2003 stor omneparop
BO3BpaIllaeT 3HAYEHWE W, CJICIOBATEIHHO, MOXKET WCIONB30BAThCS
B BbIpaxeHuax. OH UMeeT IBe OCHOBHBIE (hOPMbI, KOTOPbIE MbI paC-
CMOTPUM B TAaHHOM pasferne.

4.4.1. Onepatop CASE co 3Ha4yeHNAMM

Ol‘[epaTop CASE CO 3HAYEHUSIMU UMEET CJ'[@I[YIOH.[HI?I CUHTAKCHUC:
CASE npoeepsgeMoe 3HauyeHue
WHEN sHauenHmel THEN pesyssTarl
WHEN sHauenmeZ THEN pesyneTaT’

WHEN sHaueHmeN THEN pesynsraTN
ELSE pesyneTarX
END

B clIydyae, KOrja nposepsgemoe sHadeHne PABHO sHavenmel, ONEpa-
TOp CASE BO3Bpallla€T 3HAYCHUE pesyasTarl, YKA3AHHOE II0OCIC
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KJIIOYEBOrO CJIOBA THEN (T0). B mpoTMBHOM ciyuyae mporepsemoe
sHaveHne CPABHUBACTCS C sHavenmeZ, WU €CJIW OHU DPaBHBI, TO BO3-
BpalacTCsd 3HAYCHUC pesysneTaTZ. B TMPOTUBHOM CJTYy4Ya€ mposepsgemoe
sHavenme CPABHUBAETCS CO CJEAYIOIIMM 3HAYEHUEM, YKa3aHHBIM
rnmociie KIYeBOro cioBa WHEN (Korma) W T. 1. Eciu mposepse-
Moe sHauvenme HE PABHO HU OJHOMY M3 TaKUX 3HAYEHUIii, TO BO3-
Bpalllaercss 3HAYEHUE pesysreTarX, YKA3aHHOE I[0C]E KJIIOYEBOIO
cJioBa ELSE (MHaue).

KitoueBoe ¢y1oBo ELSE He gBJsieTcsa o0s3atenbHBIM. Eciiin oHO oTcyT-
CTBYET M HU OIHO W3 3HAYCHUI, MMOIIeXKAINX CPAaBHEHWIO, HE paBHO
MIPOBEPSIEMOMY 3HAUYCHUIO, TO OIIEPaTOp CASE BO3BPAIIAET NULL.

HomnycTuM, Ha OCHOBE TabAuuUbl KmmenTer (CM. puc. 3.1) Tpedyercs
[OJIyYuTh Tabiully, B KOTOPOM Ha3BaHUSI PErMOHOB 3aMEHEHbl MX
KOMOBbIMU HoMepaMu. Eciiu B ucxogHON Tabuile pasjiMuyHbIX pe-
FMOHOB HE CJIMIIKOM MHOTIO, TO [JIsl pelieHus ITaHHOMW 3aauyu yno0-
HO BOCII0J1b30BaThCs 3alPOCOM C OIEPaTOPOM CASE:
SELECT Vms, Amnpec,
CASE Permon
WHEN 'Mockea' THEN '77'
WHEN 'Teepckas objacts' THEN '69'

ELSE Permon
END
AS Kon permoHa
FROM KJIMEeHTHI;

4.4.2. Oneparop CASE c ycnoBusiMmu noncka

Bropas ¢dopMa omepatopa CASE OpeinojaraeT ero Mcrojib30BaHUeE
[pU [IOMCKE B TAOJMIIE TE€X 3alIMCEN, KOTOPBIE YIOBIETBOPSIOT Olpe-
OCJI€CHHOMY YCJIOBUIO!
CASE
WHEN ycuoBmnel THEN pesynsrarl
WHEN ycuoBne?Z THEN peszynesrarl

WHEN ycuoBmeN THEN pesyisbTarTN
ELSE pesynprarX
END
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Omepatop CASE TIpoBepsieT, WUCTUHHO JIM ycuosmel JUIS TIEPBOM
3ammcyd B Habope, ompeneIeHHOM OIlepaTopoM WHERE, WJIM BO Beeid
TabJMIle, ecIM WHERE OTCYTCTBYeT. Eciam ma, To CASE Bo3BpamiaeT
3HAYCHNE pesyserarl. B TIPOTUBHOM clyyae U TAHHOW 3aIliCH
npoBepsiercs ycrosme2. ECIM OHO MCTMHHO, TO BO3BpallaeTcs 3Ha-
YeHNe pesyusrar? W T. 1. ECIM HU OXHO M3 YCIIOBUM HE BBITOIHS-
€TCsl, TO BO3BpalllaeTcs 3HAYEHUE pesyrerarX, YKA3aHHOE IIOCIE
KIJTFOYEBOTO CJIOBA ELSE.

KiroueBoe c10BO ELSE He gBJsgeTcs o0s3areabHbiM. Eciu oHo oTcyT-
CTBYET U HU OJHO U3 YCJIOBUI HE BbIIIOJHSETCS, OIlEpaTOp CASE BO3-
Bpawaer NULL. Ilocie Toro Kak orneparop, COJAEpXalllMidi CASE, Bbl-
[OJIHUTCS JJIsi NIEPBOM 3allUCH, MPOUCXOJUT IEPEXO] K CIEAYIOUIEN
zanucu. Tak Npogo/KaeTcsl A0 TeX Hop, Moka He OymeT obpaboraH
BeCcb Ha0Op 3amuceil.
Tpenmnonoxum, B Tabnauile Kuwru (Haspauwe, llena) CTOJOEI Illena
WMeeT 3HauYeHue NULL, €CIU COOTBETCTBYIOIIEH KHUTU HeT B HallU-
ypu. Cleayrolluii 3arnpoc Bo3BpalaeT Tabiauily, B KOTOPO BMECTO
NULL 0T06pa}KaeTCH TEKCT "Her B Hamuuum":

SELECT HaszpaHue,

CASE

WHEN IleHa IS NULL THEN 'Her B Hajmuuum'
ELSE CAST (lewa AS CHAR(8))

END

AS IleHa

FROM Kuwurwm;
Bce 3HaueHuUst oOMHOTO U TOTO ke CTOJOIA NOJKHBI UMETh OJMHAKO-
Bble TUMBI. [ToaToMy B JaHHOM 3ampoce MCIoab3yeTcsl (MYyHKIIMS
MpeoOpa3oBaHUsl TUTIOB CAST JJIsS MPUBEACHUS YMCIOBBIX 3HAYEHUH
cToJNIONA llera K CUMBOJILHOMY TUITY.

O6paTHTe BHUMAHUE, YTO BMECTO TMEPBOU @Opwﬁﬂ orieparopa CASE
BCE€Traa MOKHO HCITOJIB30BATH BTOPYIO:
CASE
WHEN nposepsieMoe 3sHaueHmne = sHaveHmnel THEN pesyneprarl

WHEN nposepsemoe sHadyeHme = sHadenmneZ THEN pesynbrarl
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WHEN mpoBepsemoe sHaveHne = sHaueHneN THEN pesymnbTaTN
ELSE pesynbrarX
END

4.4.3. ®yHkuun NULLIFn COALESCE

B pgne ciayyaeB, ocoOeHHO B 3alpocax Ha OOHOBJICHUE JaHHBIX
(omepatop UPDATE), YAOOHO UCIMOJb30BaTh BMECTO TPOMO3ZIKOTO
omnepaTopa CASE 0ojiee KOMMaKTHble (YHKIIMU NULLIF () (NULL, ec-
JIN) U COALESCE () (OOBEIUHSITD).
(l)yHKLll/IH NULLIF (3rHavernnel, s3HavenHmeZ) BO3BpALlACT NULL, €CJIU
3HAYEHUE IIEPBOIO MapaMerpa COOTBETCTBYET 3HAYEHMIO BTOPOro Ia-
paMeTpa, B ¢Jlydyae HECOOTBETCTBUS BO3BpALIAETCs 3HAYEHUE [EPBOro
napamerpa 6e3 msmeHeHuil. To ecTb €CM PABEHCTBO smauenmel =
sHavenne? BBIIOJHSETCS, TO (PYHKIMS BO3BpallaeT NULL, MHA4Ye —
3HAYCHUEC zHaueHnmel.
JanHag GyHKUMS 3KBUBAIEHTHA ONEPATOPy CASE B CIEAYIOLIUX JIBYX
dopmax:
O CASE 3ravemmel

WHEN sHauveHmeZ THEN NULL

ELSE sHauvenmel

END

O casE

WHEN sHavenmel = s3HauvenmeZ THEN NULL

ELSE sHavenmel

END

IMpumep ucnonb3oBanus GYHKIUKA NULLIF () B 3ampoce OyaeT mpu-
BelIeH B pasd. 6.3.
(l)yHKLLl/Iﬂ COALESCE (BHaveHnmel, B3HaveHmeZ, ... , BHayeHueN)
MNPUHUMAET CIIMCOK 3HAYEHWI, KOTOpPble MOIYT ObITh KaK OIIpeae-
JEHHBIMU, TaK W HeompeleiaeHHbIMU (NULL). (DYHKLUS BO3Bpalliaer
[epBOe OIpeAe]eHHOEe 3HAueHWe U3 CIOUCKAa WIUM NULL, eCld Bce
3HAYEHUS] HE OIpelesieHbl.
HanHas GpyHKIUST SKBUBAJICHTHA CJIEIYIOIIEMY OIEepaTopy CASE:

CASE

WHEN sHauvenmel IS NOT NULL THEN sHaueHmel
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WHEN sHauveHme? IS NOT NULL THEN sHaueHmel

WHEN sHaueHmeN IS NOT NULL THEN 3HaueHmeN
ELSE NULL
END
[peanonoxum, yto B TabauLe Kuwru (Hassanne, llena) CTONOEL] llena
MMeeT 3HAYEHME NULL, €CJIM COOTBETCTBYIOIIEH KHUIM HET B HAIU-
ypuu. Creayrolyii 3anpoc Bo3BpallaeT TaOauly, B KOTOPOM BMECTO
NULL OTOOpaxKaeTcd TeKCT "Her B namrumm™:

SELECT HazBanme, COALESCE (CAST (Ilena AS CHAR(8)),
'"Her B Hasmuum') AS lleHa

FROM Kuwurwm;
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CnoXHble 3anpochl

B 00ObIYHOI KMU3HU CIIOKHBIE BOTIPOCHI CUUTAIOTCS TAKOBBIMU, TTOTOMY
YTO Ha HMX TpyAHO HaiTu oreeT. Hampumep, Bompoc "B ueMm cMbich
KU3HU?" cunTaeTcsl CJIOXHBIM TIOTOMY, YTO Ha HEro TPYAHO OJHO-
3HAYHO OTBETUTh. [To3TOMY TakMMM BONpOocaMM 3aHUMAIOTCST (UITO-
codbl, MoaThl 1 obbiBaTenu. IIpocToif Bompoc mnpennonaraer, XoTs Obl
B OOIIMX YepTaxX, YTO UMEHHO MOXeT ObITb OTBETOM Ha HETo WJIU Ka-
KM crocoboM MOXHO TIofyuuTh oTBeT. Hampumep, Borpoc "CKoJIbKO
OyneT ABaXbl ABa?" TMpearnojiaraer, YTo OTBETYUK BCTIOMHMT, WJW BbI-
YUCIUT, WIW OOpaTWTcd B JPyrWe WHCTAHIMM 34 CMpPaBKaMHU, HO,
B KOHIIE KOHIIOB, BepHET HEKWI OTBET, COOTBETCTBYIOIIMNIA BOTIPOCY.

B SQL cioxnbie Bonmpochl (3ampockl) SBSIOTCS KOMOMHALIMEH IIpo-
ctbix SQL-3anpocoB. Kaxablil mpocToil 3ampoc B KAyecTBE OTBETA
BOo3BpaliaeT Hadop sanuceid (Tabauiy), a KOMOMHALMA IPOCThIX 3a-
MIPOCOB BO3BPAILAET PE3yJbTAT TEX WIM MHBIX Olepaluii Ham OTBeTa-
MU Ha IPOCThie 3ampochl. YTOObI MOHATDH 3alpoc, AY4lle BCEro paszo-
OpaThCsa B TOM, YTO SBJISETCS OTBETOM Ha HEro, WU IMOHAThb, KAKUM
00pa3zoM MOJIy4yaeTcs OTBET.

B SQL crnoxHble 3ampochkl MOAYYAIOTCS W3 JPYTMX 3alpocoB clie-
JYIOIIMMU CTToCco0aMu:

O BinoxenueM SQL-Boipaxkenus 3ampoca B SQL-BeipaxkeHue Apyroro
zampoca. IlepBblli M3 HUX HA3BIBAIOT MOA3AIIPOCOM, & BTOPOH —
BHEILHUM WIA OCHOBHBIM 3aIIPOCOM;

O mpumeHeHmeM K SQL-3ampocaM orepaTopoB OOLeIMHEHWS W COSITH-
HeHMsT HabopoB 3amwceif, BO3BpaIlacMBIX 3alpocaMH. DTH OIepaTo-
PBI HAa3BIBAIOT TEOPETHKO-MHOKECTBEHHBIMI WJIH PEITSTIIMOHHBIMI.
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5.1. MNopa3sanpochl

Ioazanpoc — sro SQL-BbipaxeHue, HAYMHAOLIEECI C oOIeparopa
SELECT, KOTODOE COJEPXUTCH B YCJIOBUM OllepaTopa WHERE WJIU
HAVING Ul JApyroro 3ampoca. TakuM o0pa3zoM, I10A3allpoc — 3TO
3alpoc Ha BbIOOPKY JIaHHbIX, BJOXEHHbI B Apyroi 3ampoc. BHeli-
HUI 3alIpocC, COAEPXKAILMI M0A3aIIPOC, ECIU TOJAbKO OH CaM HE SBJIsi-
€TCsl [10J3aIIPOCOM, HE 0043aTe/IbHO JOJIKEH HAYMHATbCH C OlepaTo-
pa SELECT. B cBolo ouepeib, IOA3AIIPOC MOXET COIEPXKAThb IPYroi
nojazanpoc u T. . Ilpu 3TOM cHavajla BbIIOJHAETCS [10A3AIIPOC,
MMEIOLIMI CaMblil ITTyOOKUI ypOBEHb BIOXEHUS, 3aTEM COAEPXKALIUIA
ero nojzamnpoc u T. 1. Yacro, Ho He Bceraa, BHEIIHUM 3anpoc odpa-
maercs K ogHoM Tabauile, a nojazanpoc — K jpyroii. Ha npakruke
MMEHHO 3TOT c/lyyail HauboJiee MHTEPECEH.

5.1.1. NpocTble nog3anpochbl

TTpocThie Moa3anpockl XapakTepU3yrTcs TeM, YTO OHU (POpMaTbHO HU-
KaK He CBSI3aHBI C COMepKalTMMI WX BHEITHWMH 3arpocamMi. DTo 00-
CTOSITEJTLCTBO TTO3BOJISIET CHAyajla BBITTOJHUTL TTON3AIIPOC, Pe3yibTar
KOTOpPOTO 3aTeéM HWCIIONB3yeTcsl JUISl BBITIOJTHEHWSI BHEITHETo 3ampoca.
Kpome MmpocTBIX Tom3armpocoB, CYIIECTBYIOT ellle M CBI3aHHBIC (Koppe-
JINPOBAHHbIE) TIOJ3ATTPOCHI, KOTOPbIE OY/IyT paccMOTpeHBI B paszo. 5.1.2.

PaCCManl/lBaﬂ OpOCThIE MOA3AIIPOCHI, CJICAYET BbIACIWUTL TPU YaACT-
HbIX CJiydyad:

a TTOA3aITpoOChl, BO3BpaIlarIIne CTMHCTBEHHOC 3HAYCHHE,

O noazampochl, BO3BpallAIOLIME CIMCOK 3HAYEHUH U3 OIHOro
CTOJI0LA TaOJULIBI;
O mopmzampockl, BO3BpallaolIne Habop 3armmceii.

PaccmoTpuM aTH yacTHbIe ciiydyau 0ojee moapoOHO.

Pa6oTa c eqMHCTBEHHbIM 3HaY€HUEM

HonyctuM, u3 TabAULbl Kinenrer TPEOYETCsS BbIOPATb AAHHBIE O TEX
KJIMEeHTaX, CyMMa 3aKa30B KOTOPbIX OOJIblIE CPENHEro 3Ha4eHus. DTo
MOXHO CAeJaTh C MOMOIIIbIO cienyloliero 3ampoca (puc. 5.1):

SELECT * FROM KiMeHTEH
WHERE
Cymma zaxkasa > (SELECT AVG(Cymma 3akasa) FROM KimMeHTH) ;
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B naHHOM 3ampoce cHayaja BBITIOJNHSIETCS TOA3ANpoc (SELECT
AVG (Cymma_saxasza) FROM Kmmeutsr). OH BO3BpAIAeT eAMHCTBEHHOE
3HA4YeHNE (2 He Habop 3anuceil) — cpeaHee 3HAYeHNWEe CTONONA Cymmva
saxasa. ECIIM cKazaTb TOYHEE, TO JAHHBIA IOA3AIIPOC BO3BpaIlacT
eIMHCTBEHHYIO 3allliCh, COAEPXKAIIyl0 eAWHCTBeHHoe Toje. aiee
BBITIOJTHSICTCS BHEITHWM 3aIlpoc, KOTOPBI BHIBOAUT BCE CTOJOIIBI
TAOMUIBI Kimenter W 3aMMHACH, B KOTOPBIX 3HAYEHWE CTONONA Cymma
saxasa OOJIbIIE 3HAYEHUs, IMMOJYYEHHOTO C TIOMOIIBI0 MOA3aIpoca.
TakuM obpazom, cHavaja BBITIONHSIETCS MOA3AIIPOC, a 3aTeM BHEII-
HU 3a1mpoc, NCTIONb3YIOIMNN pe3yaIbTaT MoA3arpoca.

Mua | Anpec | Cymma_sakaza | Pernon | Tenedon
| » | Weanos 197371 r.Cankr-NeTepbypr np. Koponeea, 1,30, ke. 777 1000| Ceeepo-3anan, 1111111
| |MeTpoe 197371 r.Cankr-Metepbypr Konomakckui np., A.14 450/ Cepepo-3anag 111-2222
| |Cuaopoe  Mockea, yn. Teepckan, 5. 25, ke. 375 3000 Mockea 2223333
|| Bacuneee  Cenwwaposo, yn. Ykpomdaa, n. 22 200/ Teepckaa ofinacte | 555-1234
| |3axapoe | Cankr-Metepfiypr Hesciwit np., o162 8600 Cesepo-zanag, 112-4321
|| Naenos HMpryTek, yn. Neduda, 0.2 300 MpkyTekaa obnacte | 888-0957

5! Cymma 3aKasa Go/lbwe cpeJHero ypoBHA : 3anpoc Ha BbiGopKy E]@

Mma | Anpec | Cymma_zakaza | PernoH | Tenedon [a
» | Cugopoe  Mockea, yn. Teepckad, 4. 25, ke. 375 3000 Mockea 2023333
Saxapoe | Cawkr-Metepfypr Heeckuit np., g.152 8600 Ceeepo-zanag, 112-4321 e

3anmce: E ,—1 E]@ v 2
SanMce: E 1 m@ ns 6

Puc. 5.1. PeaynbTtar 3anpoca ¢ Noa3anpocomM cpeaHero 3Ha4yeHus

IlonbiTKa BBINOJHUTH CAEAYIOLIMN IPOCTOH 3ampoc IpUBEIET K
olmuodkKe:

SELECT * FROM KyIMeHTH

WHERE Cymma sakasa > AVG (Cymma 3akasa) ;

. BHumMmaHune '

BolpaxkeHne noasanpoca o0653aTeNnbHO AOMKHO ObiTb  3aK/OYEHO
B KPYrrble CKOOKM.

[Moxzanpoc, BooOile roBopsi, MOXET BO3BpalllaTh HECKOJIbKO 3aIlk-
ceil. UToObl B 9TOM C/lydyae B YCIOBUM BHELIHEIO OIepaTopa WHERE
MOXHO OBLUIO MCIIOJIb30BaTh OIEPATOpbl CpaBHEHUs1, TPeOylollue
€IMHCTBEHHOIO 3HAYEHUSsI, UCIIO/Ib3YIOTCS KBAHTOPbI, TaKue KaK ALL
(Bce) u SOME (HEKOTOpHIil), onucaHHble B pasd. 3.2.1.
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HomyctnMm, B 6aze JaHHBIX UMEIOTCS IBE TAOIUIIEL:

O corpymumxu (Mms, Bapmnizara), COAEPXKALIAs 3HAUEHUS 3apILIATh
VIS COTPYIHUKOB HEKOTOPOI (pUPMBI;

D Cp_BapHHaTa_B_HpOM&ILUJ'IeHHOCTM (TMH_HpOI\/H:ILHJ'IeHHOCTM,
Cp_zapnnara), COAEPXKAIAs 3HAUCHUS] CPEAHETO YPOBHS 3apruia-
THI TSI PA3IMYHBIX TUTIOB TIPOMBITINIEHHOCTH.

Tpebyercss BbIBECTU CIMUCOK COTPYIHUKOB, IOAYYaIOLIMX 3apILIATY,
[PEBbILLIAIONLYI0 CPEJHUIA YPOBEHb sl JIIOOOrO TUIlA IPOMbILLIEH-
Hoctu. C 3r1oit HEJIbI0O MO2KHO BOCIIOJNIb30BaTbCA CIACAYIOLIMUM 3aIIpo-
coM (puc. 5.2):

SELECT CorpynHuku.lViMa FROM CoOTpyIOHMKMN

WHERE CorpynHmkm.3aprjiara >

ALL (SELECT Cp sapruiaTa FROM Cp szaprulaTa B _MPOMBIUISHHOCTH) ;

& Cotpyanmkm : Taba o || & Cp_sapnnara_s_npomeiwne HHocTH. .. |= |0 .
Mma | Japnnata -~ THI‘I_I‘IF]DMI:ILLIJ'IEHHDCTH| Cp_zapnnata

Vearos sso0) ||| ]+ 7500 B
Metpoe 70000 = ||| »]2 5000
Cupopoe 3000 |3 4500 [v]
Bacuneee 12000 Zannee: [10)[ 4] ] z D J)rE] we 3
Janapoe 10000
Magnoe 4000w

L [E] 4 I—l[I][E

5] CoTpyaHHKH ¢ Go/blIOA 3apNNAaToH : 3aNpoc Ha BbiGopry g@

Kmna
WMEaHoE

w

Bacuneee
Jaxapoe
Januce: E 4] 1 E]u]ﬁ] Wz 3

Puc. 5.2. Cnncok coTpyaHMKOB, 3aprisiata KOTOPbIX Bbille cpeaHeln
019 BCEX TUMOB MPOMBbILLIIEHHOCTU

B nmanHOM TIpuMepe WCIIONB3YIOTCS TIOJHBIE WMEHA CTOJIOLOB, CO-
Jepxaiine B KadecTBe TipenKcoB uMeHa Taomuir. Ilomzarpoc
(SELECT Cp_szapnjara FROM Cp_sapnnaTa_B_npOMblmneHHocTM) BO3-
BpallaeT CIMUCOK CPEeIHUX 3apIuiaT IS pasINYHBIX TUIIOB ITPOMBIIII-
JIeHHoCcTH. BwlpaxkeHue > ALL (0OoJbllie BceX) O3HAYaeT, YTO BHeEI-
HUI 3a1poC TOJDKEH BEPHYTh TOJIBKO T€ 3HAYEHUS CTOJIONA Bapmiara
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n3 Ta6.J'H/H_[BI CorpynHuxku, KOTOPbIE OOJIbBIIIE KAXIOTO 3HAYCHUS, BO3-
BPAII€HHOI'O BJIOXKEHHBIM ITOA3AIIPOCOM.

PesynbTaTHBINf CMUCOK COTPYNHUKOB OyAeT WHBIM, €clidi BMECTO
KBaHTOpa ALL IIPUMCHUTb SOME MJIM ANY!

SELECT Corpynumnmu.lVima FROM CoTpyOHMKK

WHERE CorpynHmkm.3apriara >

SOME (SELECT Cp zapruiara FROM Cp 3aprulaTa B HNPOMEIUISHHOCTH) ;

DTOT 3ampoc BEepHET CIMCOK COTPYIHMKOB, y KOTOPBIX 3apIuiaTa
BBITIIE CpeaHEH XOTSA OBl TSI KaKOTO-HUOYIb OJHOTO THUTIA TTPOMBITI-
JIeHHocTU. B gaHHOM mpuMmepe K CIUCKy, IOKA3aHHOMY Ha puc. 5.2,
J06aBUTCST 'letpos', MOCKOJbKY €ro 3apIlijiaTa BbIE CpeaHen s
TPETbEro TUIMA MPOMbBILLIEHHOCTH.

P A3yMECTCA, BJIOKCHHDBIC I10434IIPOChl MOIYT COACpXKaTrb YCJ/IOBHUA,
OIIPEACTISIEMBIE OIEPATOPOM WHERE.

Ternepb paccMOTpUM 3aMpPOChl ¢ KBAHTOPaMM ALL M SOME ISl Oojee
ob6uero ciyyas. Ilycts uMeroTcs aBe TaOJMLbL T1, COAEpXKallas Kak
MUHMMYM cTojiOeIl A, U T2, coiepxXailas, Mo KpaiiHedl Mmepe, onuH
cronbel B. Torma 3ampoc ¢ KBAHTOPOM ALL MOXHO cHOPMYJIMPOBAThH
clIeIyIoInM 00pa3om:
SELECT A FROM T1
WHERE, A onepaTop cpaBHEHMUS
ALL (SELECT B FROM T2);

3nech omeparop cpasmemms ODO3HAaYaeT JIOOON omMepaTrop cpaBHE-
HUS U3 TeX, YTO MepeuncyieHnl B pa3d. 3.2. 1. [IlaHHbBII 3ampoc A0KeH
BEPHYTh CIIMCOK BCEX TeX 3HAYEHMil cTonbLa A, AT KOTOPhIX omepa-
TOP CPaBHEHMSI UCTUHEH JIJISI BCeX 3HAYEHUH cTosb1a B.

3ampoc ¢ KBaHTOPOM SOME, OYEBHIHO, MMEET aHAJOTMYHYIO CTPYK-
Typy. OH [OJXKEH BepHYThb CIMCOK BCEX TeX 3HAaYeHMi CToj0La A,
JUIST KOTOPBIX OIEpaTop CPaBHEHUsI MCTUHEH XOTS OBl JUISI KaKOTo-
HUOYIb OJNHOIO 3HAYEHMsI CTOJI0LA B.

3anpoc C KBAHTOpPOM ALL CTAHET, BO3MO2KHO, Oonee IIOHATHbIM, €C-
JIU MBI TIEPEMUIIEM €TO B TCPMUHAX MaTeMaTUYECKOM JIOTUKHU:

Va € TL.A Vb € T2.B (a omeparop cpaBHeHus b);

JaHHoe BbIpaxeHue oOIpeaeseT MOAMHOXECTBO 6cex 3HAYEHUI
cTOJ0LA A TAOMMUBI T1, TAKUX, YTO UISI @cex 3HAYEHUH CTOJOLA B
TaOJIMLIbL T2 BBIIOJHSETCS BbIpAXXEHUE CpaBHEHUSI 3HAUEHWII U3 A U B,
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3aMucaHHoOe B KPYIJIbIX cKoOkax. UToOwl chopMupoBaTh yKazaHHOE
TMOJMHOXECTBO 3HAYEHUU CTON0IA A, TOCTATOYHO TPOCTO MPOBEPUTH
JUTST KQKJIOTO 3HAYEHMSI A, BBITIOJHSETCS JIM BBIpAKEHUE CPaBHEHUS
JUUIS Bcex 3HaueHuit crondua B. Ecnu st HEKOTOpOTo 3HaUYeHUs U3 A
3TO BBIPAXEHUE HE BBITTONHSIETCS XOTSI OBl JUISI OJTHOTO 3HAUEHMS U3 B,
TO OHO OTOpPaKOBEIBAeTCH, T. €. He TomazaeT B (hopMupyeMoe MHOKE-
CTBO. B TIPOTMBHOM cJTy4ae OHO TIOTAmaeT B TpebyeMoe MHOXKECTBO.

YciioBue ¢ KBAHTOPOM SOME MO2KHO 3aIIMCATb TAK!:
VaeTl.A 3Jb € T2.B (a omeparop cpaBHeHMUS D) ;

HaHHoe BbIpaxKeHUe oOmpeaesaeT IIOIMHOXECTBO 6ceX 3HAuyeHMId
cTO0LA A TAaOMMLIBL T1, TAKMX, YTO JUII KaXIOro M3 HMX Haimercs
XOTs1 Obl ONHO 3HAYEHME CTOA0LA B TAONMIbI T2, IPU KOTOPOM BbI-
MOJHSETCS. BhIpaXXeHUEe CPAaBHEHMS 3HAYEHMI M3 A U B, 3aIIMCAHHOE
B KpPYIJbIX cKOOKax. YToOnl chopMUpoBaTh YKA3aHHOE MOAMHOXECT-
BO 3HAYEHMI cToJIOLA A, JOCTATOYHO IIPOCTO [POBEPUTD IS KAXKI0-
ro 3HAYEHMS A, BBIIOJHSETCS JU BbIpaXeHUE CPABHEHUS XOTSI ObI
JUISl KAKOro-HuOyab ONHOrO 3HayeHus u3 B. Eciau mia Hekoroporo
3HAYEHUS1 U3 A 3TO BhIPAXEHME HE BBIIOJHSIETCS IS BCeX 3HAYSHUI
U3 B, TO OHO OTOpAaKOBbIBAeTCs, T. €. He momagaer B (opMupyemMoe
MHOXKeCTBO. B MPOTUBHOM ciyyae OHO Momagaer B TpebyeMoe MHO-
2KECTBO.

Pa6ota co cnnckom 3HauyeHuin u3 ogHoro cton6bua

PaccMoTpuM mpuMeHeHMe I10A3alpOoCOB, BO3BPALIAMOIIUX HE eIWH-
CTBEHHOE 3HauyeHUe, a CIIMCOK 3HAYEeHUI U3 ogHoro cronbua. Ilpen-
MOJIOXUM, 4YTO HeKasd ¢dupMma coOUpaeT HEKOTOpble TEXHUYECKUe
CUCTEeMbl U3 KOMIIOHEHTOB. MHGopMaLust o cucTteMax, KOMIIOHEHTaX
U CBSI3SIX MEXIy HUMU XPAHUTCS B CAEAYIOLIUX TpeX Tabiuuax:

a TOBap(ID_CMCTeMH,HaBBaHme,OnmcaHme,HeHaﬁ
0 KOMHOHeHT(ID7KOMn0HeHTa,HaBBaHme,OnmcaHmeﬁ
a COCTaB(ID_CMCTeMH,ID_KOMHOHeHTa)

HonycTuM, Hac MHTEPECYET CIIMCOK CUCTEM, B KOTOPbIX UMEETCs He-
KOTOpPbIA KOMIIOHEHT, CKaxeM, MMKpompoueccop. g aToil neau
MOAOKIET CIOXKHBIN 3apoc ¢ MpeauKaToM IN (B):

SELECT ID cucremer FROM Cocran
WHERE ID xomroHeHTa IN
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( SELECT ID KOMIOHEHTa FROM KOMIIOHEHT

WHERE HaszBaHme = 'Mukponpoueccop' );

CHavajia BBITIOJIHSIETCS TIOA3AMpOC, BO3BpAlllAlOIIMK CIHUCOK WIEHTH-
(PUKaTOPOB KOMIIOHEHTOB, MMEIOIIMX HAa3BAHME 'Muxpomponeccop’.
Hanee, BHEIIHWN 3amMpoc CpaBHUBAET 3HAaYeHHE WUAeHTHUKATOpa
KOMIIOHEHTA M3 KaXAOH 3alMCH TaOJULIbl Cocras C IOJIYYEHHBIM
criuckoM. Eciu cpaBHeHMe ycrelHo (cpaBHUBaeMoe 3HauYe€HUe MMe-
€TCs B CIIMCKE), TO UACHTU(DUKATOP CUCTEMbl U3 TOM K€ 3alUCHU A0-
OamisieTcsl B Pe3yJbTaTHYIO TaOJIUILY.

Tenepb chopMyTupyeM 3ampoc, BO3BPAIMAIONINN CITUCOK CHCTEM,
B KOTOPbIX HET 3aJaHHOI0 KOMIIOHEHTAa, HalpuMep, MUKPOIPOLEC-
copa. B aToM 3ampoce OymeT ABa Tom3anpoca ¢ WCIOTb30BaHHEM
KJII0YEBBIX CJIOB IN M NOT IN (HeE B):

SELECT ID cmcremur FROM CocTab
WHERE ID cmcremer NOT IN
( SELECT ID cumcremer FROM Cocras
WHERE ID xomrnoHeHTa IN
( SELECT ID komroneHTa FROM KomrioHenT
WHERE HaszBaHme = 'Muxponpoueccop' ));

PasymeeTcsd, 2T0 OOMH M3 BO3MOXHBIX BapMAHTOB 3aIIPOCOB, BO3-
BpaIIamIImx TpedyeMble TaHHBIC.

Pa6ora c Habopom 3anucei

B nonHodyHKIIMOHANBHBIX 0a3aX AAHHBIX MOJ3alIPOC MOXHO BCTaB-
JIATh HE TOJNBHKO B OTEpaTopbl WHERE W HAVING, HO W B OIepaTop
FROM. TpymZHO OMHO3HAYHO CKAa3aTh, 3a4eM ITO HAAO Ae1aTb, HO, TEM
He MeHee, CIIeAyIolIas KOHCTPYKIINS paboTaer:

SELECT T.crmojsberl, T.cromnben?, ... , T.croadeuN
FROM (SELECT ... ) T
WHERE ... ;

3nech Tabaule, BO3BPALLAEMOIl IMOA3AIPOCOM B OIEpaTope FROM,
TIpUcBamBaeTcs TCEBIOHUM T, a BHEIIHWH 3alpoc BBIACISET CTONO-
1Ibl OTOI TAOIMLbI M, BO3MOXHO, 3allMCH B COOTBETCTBUM C HEKOTO-
PBIM YCJIOBHEM, KOTOPOE YKa3aHO B OllepaTope WHERE.

TTpumep s naHHo# opMbI 3arpoca MpuBeaeH B KOHIE pasd. 5.2.2.
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5.1.2. CBa3aHHble NnoAa3anpochl

Cas13aHHbIE (KOppeNTUpoOBaHHbIE) MOA3AMPOCH C MPaKTUYeCcKOl TOY-
KU 3peHus1 Haubosiee UHTEPECHbI, IOCKOJIbKY MO3BOJISIIOT BhIPA3UTh
Oojiee CIIOXHBIE BOIPOCHI OTHOCHUTEIBHO CBEACHUI, XPaHSIINXCS
B 0ase gaHHbIX. OQHAKO A/ UX NPUMEHEHUS] BaKHO MOHUMATh, YTO
nmeHHO Oyner pemarb CYBJ mms mpemocrtasneHus: orBeta. Jms Ha-
yajia JOCTATOYHO YSICHUTb, YTO MNPU BBHIIOJHEHWU 3alpOCOB, COAEP-
JKaIIuX CBSI3aHHBIE TTOM3AIIPOChI, HET TAKOTO YETKOTO pasiejeHus BO
BpEMEHU BbIIOJHEHUS MEXAY MOA3AIPOCOM U 3AIPOCOM, KAK B CIIy-
yae MPOCTBIX IoA3ampocoB. HamomHIO, 4To B ciiy4ae MPOCTHIX TTOA-
3aIpPOCOB CHAYyalla BBIIOJHSETCS IIOA3AIpOc, a 3aTeM CoAepXKalluii
ero 3ampoc. B ciyuae cBSI3aHHBIX MOA3AITIPOCOB ITOPSIOK BBITTOTHE-
HUS 3ampoca B LIEJIOM MHOI, U €ro XejaaTeJlbHO IOHUMMATb, YTOObI
n30exXaTh HegopasyMeHWi. OCHOBHOM TIPU3HAK CBSI3AHHOTO TIOJ3a-
[poca 3aKJII0YaeTCsl B TOM, UYTO OH HE MOXET ObITh BBIIIOJHEH CaMO-
CTOSITETLHO, BHE BCSIKOM CBS3M ¢ OCHOBHBLIM 3aripocoM. MDopMaibHO
5TOT MOPU3HAK OOHAPYKMBAETCS B BBIPAXKEHUM CJIOXHOIO 3ampoca
CIIeMyIoIIM 0o0pa3oM: TIOA3AIpoC CChIIaeTcd Ha TaOMWIy, KOTopas
yIIOMUHAeTcsl B OCHOBHOM 3ampoce. CrenoBareibHO, IOA3ANPOC
JIOJKEH OBITH BBITIOJTHEH B HEKOEM KOHTEKCTE ¢ TEKYIINM COCTOSTHH-
€M BBIIOJIHEHUS OCHOBHOIO 3ampoca. PaccMoTpum 3To Ha cleaylo-
IAX TTpUMeEpax.

IMpexxme yeM oOpaTUThCS K KOHKPETHBIM TIpUMeEpaM, pPaccMOTPUM
CHayayia HeKOTOPBI abCTPaKTHEIN M, B TO Xe BpeMs, THITUIHBIH 3a-
TIpOC, COMEPKAINA CBI3aHHBIN TTOA3AIPOC:
SELECT A FROM T1
WHERE B =
( SELECT B FROM T2 WHERE C = T1.C );

HaHABI 3ampoc HAa BBEIOOPKY AAHHBIX (TIOCKOJBKY OH HaYMHaeTcs
c ormeparopa SELECT) COAEPXHUT TOA3aINpoc, CHOPMYITHPOBAHHBIMA
B BBIpaXEHWH, pa3MelIeHHOM B OCHOBHOM 3aIlpoce ITOCIe KITIYeBO-
TO CJIOBA WHERE.

OueBUIHO, MAHHBIA 3alpOC B LIEJOM HCIOJNbL3YeT ABE TAONMIIBL T1
U T2, B KOTOPBIX €CTb CTOJOLBLI ¢ OJMHAKOBBIMM MMEHAMU B U C
1 OJMHAKOBbIMU TuIamu. Iloazampoc, pacnooXeHHbI B BbIPAKEHUU
Iocjie KJII04eBOro ¢joBa WHERE OCHOBHOIO 3ampoca (SELECT B FROM
T2 WHERE C = T1.C), obpauliaercs K 5TUM e TabnuuaM. [1ocKoabky
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onHa u3 Tabnui (T1) ¢UrypupyeT Kak B Moazampoce, TaK U BO
BHEIIIHEM 3arpoce, TO TON3AMpPOC HEeNb3sl BBITIOJIHUTH CAMOCTOSI-
TeJIbHO, BHE CBSI3U C BHEUIHMM 3ampocoM. [losToMy BbIMOJHEHUE
3ampoca B 1IeJIoM (T. €. BHEIIHEro 3ampoca) MPOUCXOINUT CIEeNYIOIINUM
obpazom:

1. CHavana BblaenseTcs IepBas 3aluch U3 TAOAMLBI T1, YKa3aHHOM
B OIleparope FROM BHEIHero 3ampoca (Bcs 3alMch TaOAMLbL T1,
a He TOJbKO 3HAueHue cTojOLa 2). DTa 3alMCh HA3bIBAETCH Te-
Kyuieil. 3HaueHusl CTOAOIIOB /Ul 9TOM 3alMCU JOCTYIIHBL U MOIYT
OBITh MCIOJB30BAHbL B [10A3AIIPOCE.

2. 3areM BBITIOJHSIETCS TIOA3AIIPOC, KOTOPBIN BO3BpalllaeT CIHUCOK
3HAYEHWUI CTOJIOIA B TAOJMIBI T2 B TEX 3aIKCSIX, B KOTOPHIX 3HA-
YeHHe CTOI0Ia C paBHO 3HAYEHMIO CTOIONA C M3 TaOIUIIBI T1.

3. 3ampoc, chopMylUpOBaHHbIA B paccMaTpUBAEMOM IpPUMEPE,
OpearonaraeT, 4ro ero MoA3alpoc BO3BpallaeT €IUMHCTBEHHOE
3HayeHue (CIMCOK C €IMHCTBEHHBIM DBJIEMEHTOM), IIOCKOJIbKY
B oIlepaTope WHERE UCIOJIb3YyeTcsl oneparop cpaBHeHusa (=). Eciau
3TO HE TaK, TO MOTpedyeTcsl MCIOJIb30BAHUE, HAMPUMEp, Mpeau-
karoB. Kak Obl TO HM ObLIO, CUUTAEM, UYTO B OTOM IIPUMEPE IO~
3alpoC BO3BpalllaeT eIMHCTBEHHOe 3HaueHue. Ternepb BbIIOJHSI-
eTcd ollepaTop WHERE OCHOBHoro 3ampoca. Eciau 3HaueHue
cToJIOLA B B TeKyllel (BbLAECJIEHHOM) 3amucu TabauLibl T1 PABHO
3HAYEHUIO, BO3BPALLEHHOMY IOA3AIIPOCOM, TO 3Ta 3aIlMCh BbLIE-
JISIETCS. BHELLIHUM 3aIIPOCOM.

4. Omeparop SELECT BHEIIHETO 3alpoca BEHITIONHSET TPOBEPKY YC-
JIOBUSI CBOETO oTleparopa WHERE. A UMEHHO OH TIPOBEpsSIET, PaBHO
N TeKylllee 3HAUeHWe CTOoJIOIAa B TAONWITEI T1 3HAYCHWIO, BO3-
BparieHHoMY Trom3anpocoM. Ecnm ma, To 3HaYeHME cTONOIA A Te-
KyIIei 3amicy TabJUIBl T1 TIOMENIAeTCsS B Pe3yIbTaTHYIO TaOJIH-
1y, B TIPOTMBHOM CJIydyae 3allich WTHOPUpYETCS. 3arem
TIPOMCXOIMUT TIepeXol K Cemylomieil 3amncy Tabnuiel T1. Termepb
JUTST Hee BBITIONHSETCS Toa3anpoc. AHATOTUYHBIM obOpa3oM Bce
OTIMCAaHHOE TIPOVCXOINT TSI KasKIOW 3arTMCH TaOIUIIBT T1.

‘ Mpumevyanme }

Mpun chopMupoBaHMn CBA3AHHLIX 3anNPOCOB PEKOMEHAYETCH UCMOMb30-
BaTb MOMHble MMeHa cTonbuoB, a Takke MCeBAOHUMbI Tabnuy ©
ctonbuos Ans Toro, 4ToObI HE 3anyTaTbcd. B npuBegeHHOM npumepe
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MMeHa Tabnuy 1 cTonbuoB AOCTATOUYHO KOPOTKM, YTOBbBI HE NCNOMb30-
BaTb AN HUX MceBOOHUMbL. OOHAKO MPUMEHEHWE MOfHbIX MMEH
cronbuos caenano 66l SQL-BeipaxkeHne 3anpoca Bonee NOHATHbIM:

SELECT T1.A FROM T1
WHERE T1.B =
( SELECT T2.B FROM T2 WHERE T2.C = T1.C );

Tenepp oOpatumcs K 0oJiee UM MEHEE KOHKPETHBIM MPUMEpPaM.

Hepenxo Topryomue (upmbl AenaloT CBOUM KIMEHTaM CKUIKH,
pasMep KOTOPbIX 3aBUCUT OT CYMMBI TOKYNKHM (3aka3a). IIpearnoio-
XKUM, pa3Mepbl CKUAOK (KO3(h@ULMEHTHI) 3aJaHbl B BUAE TAOJMUIIbI
Cxuaxu, TTOKa3aHHON Ha puc. 5.3. B aToit Tabauie coaepxarcs rpa-
HUIbI TMAMNA30HOB CyMMbl MOKYIKHU M COOTBETCTBYIOlIUE KO3(hdu-
LIMEHTHI CKUAKU. TTOHSTHO, UTO YeM OoJblle cymMMa TMOKYIKU, TeM
0oJiblie KO3(POULIUMEHT CKUAKU (pa3Mep CKUAKU PaBeH CyMME IOKYII-
K1, YMHOXeHHON Ha KoadduumeHT ckuaku). Toraa, 4ToObl y3HATh,
KAKOBa CKHMIKA [UII KIMEHTA, cKaxeM, 3axapoBa, CBEACHHUS O KOTO-
POM HaxofisTcsl B Ipyroit Tabnuiie, Hanpumep, Kaments (CM. puc. 3.1),
MOXHO BOCII0J1b30BaTbCs CJAEAYIOLIUM 3aIIPOCOM:
SELECT Cxmpxa FROM Cxuokm
WHERE Mmu cymmva <=
( SELECT Cymma 3akaza FROM KimeHTE
WHERE Vma = '3axapoB' )
AND
Makc cymma >=
( SELECT Cymma 3akaza FROM KimeHTE
WHERE Vmsa = 'Baxapor' );

| CmapM : TabnMua E]@

MuH_cymma | Makc_cymma | Cruaka -
i 1] 9595 99 1)
| 1000 25999 99 0,01
3000 4599 99 00z
| 5000 999992999 99 0,05 w
Sanues: [14] 1 [ Jr]pk] w4

Puc. 5.3. Tabnuua cknook
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3/Jech MoA3aMpoc COCTOUT U3 JABYX aHAJOTUYHBIX MPOCTBIX 3aMPOCOB,
CBSI3aHHBIX JIOTMYECKMM cOl030M AND (). TakuM obpaszom, moaza-
TpocC SIBIISIETCSI COCTaBHBIM. 3aMpoc B 1IEJIOM BBITIOJHSIETCSI CIIEIYI0-
muM obpazoM. CHavajta B TaONMUIIE Cxumxy BBIACISETCS TIepBast 3aMuch.
Hanee BBITIOJHSAIOTCS ABAa MIESHTUYHBIX MOJA3anpoca, Bo3Bpaliarolmie
3HaueHue cToabiia Cymma 3akasa TaOJMUIBl KimMeHTH IIpnu yCJIOBHUH,
YTO CTOJIOEIl Mms UMeeT 3HaueHue '3axapos’'. [Ipeamonaraercsi, 4yTo
MoJI3apoc BO3BpalllaeT eIWHCTBEHHOEe 3HadyeHue. Eciau 3To He Tak,
TO B Olleparope SELECT BMECTO UMEHM CTOJIOIA cIeloBajo Obl HaMU-
caTb (PYHKINIO SUM(Cymma zaxasa). Pe3yJbTaTbl TOA3ANPOCOB
CPaBHUBAIOTCSI ¢ TEKYIIMMM TpaHULAMM AuanaszoHa ckujok. Ecau
00a cpaBHEHUsI ycmellHbl (MCTMHHBI), TO BHEIIHWUI 3ampoc Bo3Bpa-
aeT Tekyllee 3HaueHue KoadduireHTa cKUAKU. B mpoTHBHOM
ciiyyae B TaOJMUIIE Cxumxy MPOUCXOAUT TIEPEXON K CIEAYIONIei 3amu-
CH, U Bce TIOBTOPSIETCS, KAK OMUCAHO paHee.

Kak u3BecTHO, 3alpoC BO3BPALLAET OJHY WJIM HECKOJIbKO 3aluceit
JubO He Bo3BpalllaeT Huyero. PaccMoTpuM npumep, B KOTOPOM Tpe-
OyeTcs IpoBepKa CyllecTBOBaHUA 3amuceid. Tak, mHoraa tpelyercd
BBIOOpKA 3aluceil U3 OAHON TaOJMLbI IPU YCIOBMM, YTO B APYroi
TaOJIMLE CYLIECTBYET XOTsl Obl OJIHA COOTBETCTBYIOILAS 3AIIUCD.

HYCTB B 0a3e JaHHBIX UMEIOTCS:

O tabnuua NOpomaxw, COAepXKallas AaHHbIE O IPOAAXAX TOBAPOB
HEKOTOPOU (UPMbI, B TOM YUCIE CTONOEL ID wymenta (MJEHTU-
¢uKaTop KIUEeHTA);

O rtabnuua KouraxTe, COAEpXKallass JaHHbIE O TOKYMaTessax
(ID xmmenra, MMa, Anpec, Texedou), HO HE cojepxKaliasl cBene-
HUil 06 1X MOKYMKAaXx.

TpeOyeTcs MoJyduTh CBEIEHUS O KIMEHTAX, CIEJIABIIUX XOTSH Obl OJHY

MokyInky. Jlajnee npuBeieH 3anpoc, BbIIOJIHSOIIMA JaHHOE 3alaHue:
SELECT VMma, Anpec, Temnedporn FROM KOHTaKTEH
WHERE EXISTS

( SELECT DISTINCT ID wymenTa FROM Ipomaxm

WHERE IIpomaxm.ID ximenTa = KOHTaKTH. ID KIMEeHTa )

3mech TpemMKaT EXISTS (CyIIecTByeT) TIPWHWUMAET 3HAYeHUE true,
eCJTV TIOA3aITPOC BO3BPAIIAET XOTS ObI OMHY 3aITiCh, W TOTNA BHEII-
HUI 3aIpoc BO3BpalllaeT MMS KJIMEHTa W €To JaHHBIe TSI KOHTaKTa.
IMockonbKy B 3ampoce TpedyeTcsT TIpoBepKa CyIeCTBOBAHMS 3aITCei,
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BO3BpalllaeMbIX TMOJ3aMPOCOM, a HE CaMM 3alicU, TO MPUBEIEHHOE
SQL-BbIpakeHNE MOKHO HECKOJIBKO YITPOCTUTH:
SELECT VMma, Anpec, Temnedporn FROM KOHTaKTEH
WHERE EXISTS
( SELECT DISTINCT 1 FROM Ilpomaxu

WHERE TIpomaxm.ID ximenTa = KOHTaKTH. ID KIMEeHTa )

3nech, YTOObI BBIUIOAHUTh MOA3ANPOC, COASPXKUMOE Pe3yibTara KOTO-
poro Ui HacC He BaXXHO, BMECTO MMEHU CcToj0Ila BCTaBJieHA TPOCTO
uudpa 1. Pazymeercs, B JaHHOM cJly4ae MOXHO ObUIO Obl MCIIOJIb30-
BaTh U J0Ooe Apyroe Yucio. DTo cBoero pona "¢okyc-mokyc".

CBsI3aHHBIE TIOA3AMPOCHl MOTYT OTHOCUTBLCSI K TOW Xe TaOnuile, 4To
M BHEILIHUK 3ampoc. B oTux ciayyasgx s ofHOM M TOM Xe TaOauLbl
HCTIONB3YIOTCS Pa3IUYHBIe TICEBIOHMMBI, YTOOBI MOKa3aTh, U3 KaKUX
3amMceil ciaenyeT BbIOMpaTh TpeOyemble 3HauyeHus. Kpome toro, mom-
3aPoOChl MOTYT COfIepXXaThcsl HE TOJNBKO B Ofeparope WHERE, HO U B
omnepaTope HAVING, KOTOPbIi OOBIYHO (HO HE BCErAa) MCIOJb3yeTCs
BMeCTE ¢ OTepaTopoM TPYIITTUPOBKU GROUP BY (M. pasd. 3.2.2, 3.2.3).

B crrenytommeM mpuMepe M3 TaONUIIBI TTpomaxy BHIOMPAETCS CIUCOK TEX

KJIMEHTOB, Y KOTOPBHIX MAaKCHUMAJIbHASI CYMMa 3aKa30B KaK MHUHUMYM
B 1,5 pasza GoJbllie cpeHeTo pa3Mepa 3aKa3oB OCTATHHBIX KITMEHTOB:

SELECT T1.ID xymeHTa FROM Ipomaxm T1
GROUP BY T1.ID kjMeHTa
HAVING MAX(T1.Cymma 3akaza) > ALL
( SELECT 1.5*AVG(TZ.Cymmva zakaza) FROM Ilpomaxu T2
WHERE T1.ID xumeHTa <> T2.ID xmeHTa );

JaHHbIiA 3anpoc paboraer CAeAylOLIUM 00pa3oM:

1. 3anucu TabaUlbl Tpomaxyu TPYHIIIUPYIOTCS 10 3HAYSHUSIM CTOJIOLA
ID xymeHTa

2. Tlonpy4yuBiuuecs: Tpymnibl 00pabaThIBAIOTCS OINEpPaTOPOM HAVING:
JUIS  KaX/IOW TIPYyIIlbl BbIYMCIASIETCH MAKCUMAaJbHOE 3HauyeHue
CT0H6H3,CyMMa_3aKa3a(MAX(TI.CyMMa_BaKaBa))

3. Tlomsampoc pmBaXXObI TPOBEPSIET CpeaHee 3HayeHue CcToydia
Cymma sakasza [UIS BCEX TeX 3aluceil, B KOTOPbIX 3HAYEHUE
ID wymexTa OTIMYAETCS OT 3HAYEHMS 3TOTO XE€ CTOJNOIA B TEKY-
el rpynmne BHEIIHEero 3ampoca (WHERE T1.ID ximenra <>
T2.ID wumenTa). [[03TOMy 11 OOHOM W TOW e TAONWIBI WC-
[OJIb30BAIMCH [1BA PA3IMYHbIX IICEBAOHUMA.
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5.2. TeopeTUKO-MHOXXeCTBEHHbIE
onepauyum

Han naGopamu 3amuceid, coaepxkaliuxcs B Tabauuax 0asbl JaHHBIX
W/WIW BO3BpaIlaeMBIX 3allpocaMM, MOXHO COBEpINaTh TEOPETHKO-
MHOXECTBEHHbIC oOIlepaluu, TakKue KaK AeKapTOBO IMPOU3BEAeHMUE,
o0BeIMHEHNE, TIepeceueHre W BblUMTaHMe. UTo Takoe TeopeTUuKo-
MHOXECTBEHHbIE OII€PALIMM, JOCTATOYHO IOAPOOHO paccMaTpuBa-
JIOCh B 2a. 1.

5.2.1. lekapToBO NponssegeHue
HabopoB 3anucei

HexapToBo Mpou3BeAeHNE IBYX TaOIUIL YK€ paccMaTpuBaJIOCh paHee.
HanowmHio, yto 3ampoc:
SELECT crmcoxCronbrjoe FROM T1, T2, ... Tn;

BO3BpallaeT Habop 3amuceil, MOJyYeHHbBI B pe3yabTaTe JeKapTOBOTO
Mpou3BeAeHUsI HAOOPOB 3amuceil u3 Tabaul T1, T2, ..., Tn. TaOaULIbL,
yKa3aHHbIE B OTepaTope FROM, MOTYT OBITb KakK Tabiulamu 0asbl
JAHHbIX, TAK U BUPTYaJIbHbIMU TAOJMLIAMU, BO3BPAILAEMbIMU KAKUMMU -
HUOYIb 3aIIpOCaMM.

MHoraa tpebyeTcsi MOJYYUTh AEKapTOBO TPOU3BEACHNWE TaOJIUIIbI ca-
MOIl Ha cebsa. B atom cilyyae HeoOXOIMMO IPHUMEHUTb PA3IUYHbIE
TCEBAOHUMBI JUISI 3TOU TaOJUIIBI, HATPUMED:

SELECT cmucokxCronbrjoe FROM Mytab T1, Mytab T2;
O6paT1/1Te BHHUMAHUE, YTO IIOIIbITKA BBIIIOJHUTDL 3aIIPOC:

SELECT crmcorkCrosibrioB FROM Mytab, Mytab;
OPUBCIAET K ommoke.

B cmmicke cTomOGIOB ciemyeT WCIOMB30BaTh TOJMHBIE MMEHA CTONO-
1I0B, MCIOJb3Y4 ICeBAOHMMBI TaONUL, UJIM CUMBOJ (*), ecau TpeOy-
eTCsl TIOTYINTH BCE CTOJIOIIBI.

Hnsa nexaproBa mpousBeneHuss B SQL Takke AOMYCTUM CHHTaKCHC
C KJII0YEBBIMM CJIOBAMM CROSS JOIN (IIepeKpecTHOE COeAMHEHUE):

SELECT cmmcorCronbros FROM Mytab Tl CROSS JOIN Mytab T2;
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‘ Mpumevyanme }

PaccmoTpeHHble BbipaxkeHusi paboTtaloT B NonHOgyHKUMOHanbHbIX 6a-
3ax pgaHHbix. B Microsoft Access ona nonyyeHns 4ekapTOBOro nNpous-
BEAEHMS1 BO3MOXHO WCMOSNb30BaHNE BbIPaXKEHUA (SELECT cmmcox-
Cron6mos FROM T1, T2, ... Tn), TONMbKO ecnu Bce Tabnuupl
B CMUCKE UMEIOT pasnuyHblie uMeHa. Ecnn TpebyeTca aekapToBoO npo-
nssegeHne Tabnvusl camoin Ha cebs, TO B BblpaXeHuun (SELECT cmm-
coxCronbrios FROM Mytab T1, Mytab T2) ACCesSS aBTOMaTMYECKu
406aBuT KNIOYEBOE CMOBO AS Nepen KaxabiM nceaoHMMomMm. lNonbiTka
MCMonb30BaHMA KIOYEBLIX CMOB CROSS JOIN B Access NpuBeaeT
K owmnbke.

3ampocsl Ha JeKapToBO TMPOW3BeICHUE caMH To cebe OYeHb PemKo
ACTIOMB3yIoTCs. OHI MPUOOPETAIOT HEKOTOPHIN CMEBICIT, eCTi TTpuMe-
HSIIOTCST ¢ OTIEPaTOPOM WHERE.

HomyctuM, uto uMmeercs Tabauua Peitce (HAUAJILHHY ITTYHKT,
KOHEUHH} TIYHKT), COAEPXKAIasi CBEAEHUSI O TOM, U3 KAKMX MYHKTOB
U B KAKUE MOXHO IONACTh C TTOMOILLBIO TOTO WJIM UHOIO aBuapeica.

o HAYANEHEI_NYHET|KOHEYHBIA_NYHKT

cu il ==
e’ea

Puc. 5.4. 'pad n Tabnuua AOCTUXKUMOCTU NMYHKTOB

lee o B vl ==l ==l == R O o
T =@ m ™M om0 Tmm

Ha puc. 5.4 mokazan rpad TOCTHKMMOCTH ITYHKTOB HEKOTOPBIM
aBuapeiicoM W COOTBETCTBYWOIIAsi eMy Tabiauia Pesrce. Kaxmoit
cTpenke Ha rpade U Kaxaoil 3amucu TabJIuIlbl COOTBETCTBYET HEKO-
Topelit peiic. He TpynHo 3aMeTWTh, YTO W3 HEKOTOPBIX MYHKTOB
B JIpyru€ MOXHO TMOMNACTh TOJBKO C TMEPECANKON Ha JPYyrou peuc,
T. €. yepe3 TPaH3UTHBIN MyHKT. Cleayoluil 3anmpoc Bo3BpallaeTr
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Tabnuiy (puc. 5.5), coaepxallyr CBeIeHUS O JOCTHXKUMOCTH TyHK-
TOB B TOYHOCTH Yepe3 OXNH TPAH3UTHEIN ITyHKT:

SELECT T1. HAHAHbeHZfHYHKT, T2. KOHEHHBHZfHYHKT
FROM Peticer T1, Pedicer T2
WHERE T1. KOHEQHBHZfHYHKT = T2. HAHAHbeHZfHYHKT;

HAYANEHEIA_NYHKT[KOHEYHEIA_NYHKT
OB C
[ a G
A F
| E
| D
B E
HE D
C H

Puc. 5.5. Tabnmua 0OCTUXUMOCTUN NYHKTOB
yepe3 OAMH TPAH3UTHbIA MyHKT

Pacemorpum maHHBIN 3ampoc Gonee moapobHo. CHavyama OH BBITOJ-
HSET JIeKapTOBO MPOM3BEACHNE TAONWIIBI Peitcer HA 3Ty XK€ TAONUILY.
B pesynabrare TmomyyaeTcs TabaMIa ¢ YETHIPBMSI  CTOJIOIIAMH:
T1.HAUYAJIBHHV TIYHKT, T1.KOHEYHHJ [YHKT, T2.HAUAJIBHHM IIYHKT
W T2.KOHEUHH/ MYHKT. 3aTeM U3 MOJYYeHHOI TabiuIIbl BEIOMPAIOTCs
TaKWE 3AMKUCHU, B KOTOPBIX T1.KOHEYHHI IIYHKT = T2.HAUAJIHHM [YHKT.
DTo W ecTh Mapbl MYHKTOB, MEXIY KOTOPBIMH B Tpade TOCTURKIMO-
CTHM HAXOOWTCSA ONWH TIPOMEXYTOUYHBIM TYyHKT. HakoHemn, W3 4eTHI-
pex CTONOIOB BBUICJSIOTCS TOJNBKO NIBA: T1.HAYAJIbHHY IIYHKT
U T2.KOHEUHHM IIYHKT.

3ampoc, coaepxailMii CBeNeHU O TOM, B KAKM€ MYHKTbl MOXKHO I1O-
[acTh TaK UJIM MHAYe, OyJeT PacCMOTPEH B pasd. 5.2.2.

5.2.2. O6beanHeHne HabopoB 3anucemn
(UNION)

Hepenko tpebyercs oObeAMHUTH 3alMCU ABYX WM Oosee TabdaMil
C IOXOXUMU CTPYKTypaMu B ofHy Tabauiy. MHaue roBopsi, K Habopy
3aMKUCeii, BO3BpallaeMOMy OIHHUM 3alpocoM, Tpedyercd I00aBUTb
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3alUCU, BO3BpAIAEMbIC APYTMM 3ampocoM. IS 3TOro COyKuT ore-
paTop UNION (00BeTUHEHUE):

Bampocl UNION 3BampocZ;

Ilpn 3TOM B pe3yabTaTHOMN TabMUIIE OCTAIOTCS TOJTBKO OTIMYAIOIINC-
ca 3anmrch. YToOBI COXpaHWTh B HEW Bce 3almcH, TTOCIe oleparopa
UNION CJIeIyeT HamcaTh KIoYeBoe CIOBO ALL.

Hanpumep, Tabauubl Kmvenrer M KourTaxrTsl MMEIOT OJHOTUIIHBIE
CTOJIOLBI Vms U Appec. TOFﬂa, YTOOBI ITOMOJHUTh CIIMCOK JaHHDBIX
O KJIMEHTAaX CBCACHUSIMU U3 Ta6JIl/lleI KonrakTe, JOCTATOYHO BbIIIOJI-
HUTb CIEAYIOLIMUIA 3aIpoc:

SELECT Ima, Anpec FROM KimMeHTEH

UNION

SELECT Vma, Anpec FROM KOHTaKTHI;

Bo3moxHo, yTo B 00eux oObeAMHSEeMbIX Ta0IMUAX, KimeHnTo U
KoHrakTe, MMEIOTCSI 3alMCU C OJUMHAKOBBbIMU MapaMu 3HAYEHUI
B cTonbuax Mmsa U Anpec. OOHAKO B pe3y/bTaTHOU Tadnulie AAHHOIO
3ampoca MOBTOPEHUI He OyaeT, KaK eclii Obl Bbl UCIOJIb30BAIM OIle-
paTop UNION DISTINCT.

OnepaTop UNION MOXKHO NMPUMEHATH TOJIBKO Ta6J'II/IL[3_M, YAOBJIETBO-
pSAOIOUM CICAYIOIINUM YCIIOBUAM COBMECTUMOCTH:

0 KojauyecTBa CTOAOLIOB 0ObeAMHSIEMbIX TAOIULL JOKHBI ObITh PABHEI;

O naHHBIE B COOTBETCTBYIOIINX CTOJIOIAx o0beANMHIEMBIX TaOJIUIL
JOJDKHBI MMETb COBMECTHUMBIC THUIIbI. Ha]'[pI/IMep, CUMBOJIbBHBIC
(CTpOKOBBIC) TUIIbBI CHAR U VARCHAR COBMECTHUMBI, a YUCJIOBON U
CTpOKOBbIﬁ THUIIBI HC COBMCCTHUMDBI.

OOparuTe BHUMAHUE, YTO MMEHA COOTBETCTBYIOLIMX CTOJIOLIOB U HX
pasMepbl MOIyT ObITb pasziuyHbIMU. BaXxHO, 4TOOBI KOJMUYECTBA
CTOJIOLIOB ObLIM PaBHbI, @ UX TUIIbl ObLIM coBMeCTUMBbL. UTOOBI 00be-
JUHUTb HaOOpbl 3allMceil ¢ HECOBMECTUMbIMU I10 TUIY JaHHbIX
cTOAOLAMU, CleAyeT MPUMEHUTb (YHKIMIO MNpeoOpa3oBaHM TUIA
JaHHbIX CAST (). Hanpumep, cienyoliuidi 3anpoc BO3BpallaeT CIu-
COK MMEH KIMEHTOB, K KOTOPOMY J00aBJ€H CIIMCOK CYMM 3aKa3oB
(He Oymem oOCYXHAaTb IMPAKTUYECKYIO IOJb3Y WM CMBICI TaKOro
CIIUCKA):

SELECT Vmsa FROM KiMeHTELD

UNTON

SELECT CAST (Cymma saxasa AS CHAR(10)) FROM KiMeHTH;
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Korma Tpebyercs oOBENMHUTH 3aMCHU JIBYX TAOIWIl, WMEIOLINX Ofl-
HOMMEHHBIC CTO)'[6HBI C COBMECTUMBIMHM TUITAMM, MOXKHO HCITOJIb30-
BaTb OIeEparop UNION CORRESPONDING (O6’b€Z[I/IHCHI/16 COOTBETCT-
BYIOILINX):

SELECT * FROM Tabumirial

UNION CORRESPONDING (crmcoxCroabrion)

SELECT * FROM TabummaZ;

Ilocie K1104€BOIO C10BA CORRESPONDING MOXHO yKasaTrb CTOH6leI,
NMEIMeCsa OJHOBPEMECHHO B obenx TaOmmuax. Ecim 3TOT cnimcok
CTOJIOLIOB HE yYKaszaH, TO NIpCAIloaaracrcd CIMCOK BCEX MMEH. le/l
3TOM BO3MOXHDBI HEIOPA3YMEHUSI.

B pazo. 5.2.1 paccmarpuBajics 3ampoc, Bo3Bpallalliuii Tabauiy co
CBEJIEHUSIMU O JOCTUXUMOCTM I[YHKTOB B TOYHOCTU Y€pPE3 OJIUH
MPOMEXYTOUHBI MYHKT (cM. puc. 5.4, 5.5). Tenepb chopmyrupyem
3apoc IO-APYroMy: TpeOyeTcsl MOJYyYUTb CBEACHUS O TOM, B Kakue
MyHKTHl MOXHO TIOTAacTh, cliejlaB He Oojiee OMHOU Tepecaiaku (T. e.
0e3 mepecagok WIM ¢ OJHOH mepecaakoit). [l 3Toro AOCTaTOYHO
OOBETMHUTDL 3aMMUCH MCXOMHOU TaONUIBl Peficer C pe3yJbTaToM 3a-
[poca o JIOCTUXKUMOCTU YEPE3 OJUH [POMEXYTOUHBIA IYHKT:

SELECT HAUAJIBHEIL IIYHKT, KOHEUHEI IIYHKT FROM Peficu

UNTION

SELECT T1.HAUAJIBHHN IIVHKT, T2.KOHEUHEI IIYHKT

FROM Pevicer T1, Pemcel T2
WHERE T1.KOHEUHEJ! IIVHKT = T2.HAUAJIbHEJ! IIVHKT;

Pesyabrar naHHoro samnpoca okasaH Ha puc. 5.6.

AHAJIOrM4HbIM 00Pa30M MOXKHO C(hOPMY/IUPOBATH 3aAIPOC O MOCTHU-
SKUMOCTU MYHKTOB, B KOTOPbIE MOXKHO IOIMACTh IMOCPEACTBOM He 00-
Jiee JIBYX, TpeX M T. . Iepecaiok. 3ampoc, COAEPXAaluil CBeleHUs
0 TOM, B KaKKe€ MyHKThI BOOOIIE MOXHO TMOMACTh, OYIeT pacCMOTPEH
janee B pasd. 5.3.5.

PaccMmoTpeHHBI 3ampoc BO3BPALIAET CBEACHUS O JOCTMXKMMOCTHU
TTYHKTOB M3 BCEX BO3MOXHBIX HAYATbHBIX MYHKTOB. A €ClM HaMm
HY>XKHbI CBEIEHHSI O MOCTMKMMOCTU TOJbKO M3 OJHOIO IYHKTA, Ha-
mpuMep, A? B 3ToM ciIydae TocTaTouyHO TOOABUTH €Ile OMHO YCIOBHE
B OIepaTop WHERE:

SELECT HAYAJIbHHI TTYHKT, KOHEYHHI ITYHKT FROM Peficer

UNION
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SELECT Tl.HAQAHbHHﬁ_HYHKT, TZ.KOHEQHHﬁ_HYHKT
FROM Pericer T1, Pemicel T2

WHERE Tl.KOHEQHHﬁ_HYHKT = T2.HAQAHbHHﬁ_HYHKT
AND Tl.HAqAHbHHﬂ7HYHKT = 'A';

HAUANEHEIA_NYHKT | KOHEYHEIA_NYHKT
L B
[ & C
[ & b
[ & E
[ & F
[ & G
BE C
BE b
BE E
BE F
BE G
BE b
BE E
BE H
[ o H

Puc. 5.6. Tabnmua OCTUXMMOCTU NMYHKTOB, B KOTOPbLIE MOXHO MOMNacTb,
caenaB He Gonee OfHOW nepecanku

Bumecte ¢ TeM, TOTTYCTUM M TaKOW SKBUBAJEHTHBIN 3ampoc:

SELECT * FROM (

SELECT HAQAHbHHﬁ_HYHKT, KOHEQHHﬁ_HYHKT FROM Peticer

UNION

SELECT Tl.HAQAHbHHﬁ_HYHKT, TZ.KOHEQHHﬁ_HYHKT

FROM Peticer T1l, Pedcer T2

WHERE Tl.KOHEQHHﬁ_HYHKT = T2.HAQAHbHHﬁ_HYHKT) T

WHERE T.HAQAHbHHﬁ_HYHKT = 'A";

5.2.3. NepeceyveHne HabopoB 3anucen
(INTERSECT)

Iepeceyenne aByX HAOOPOB 3aIMCEil OCYIIECTBISIETCS C TTOMOIIIBIO
omeparopa INTERSECT (TlepeceueHre), BO3BpAIlafolero TabIuIry,
3aIMCH B KOTOPOM comepkaTcs OMHOBPEMEHHO B IBYX Habopax:

Bampocl INTERSECT 3BampocZ;
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an/I 9TOM B pCSYHbTaTHOﬁ Ta6J'II/H_[6 OCTAarTCAd TOJBKO OTJIHMYAIOMINeC-
¢4 3anncu. YToOnt COXpaHUTL B HEH TTIOBTOPSIOIIUNECS 3aIlTCU, TTOCIIC
orieparopa INTERSECT CIEAYET HAITUCATb KIIIOUYEBOE CJIIOBO ALL.

Kak u B OII€PATOPE UNION, B INTERSECT MOXHO MCIIOJIB30BATb KO-
4YeBOe CJIOBO CORRESPONDING. B aToMm Ccl1yya€ MCXOIHbIC Ha60pb1
JAHHBIX HE 00s3aTe/IbHO AOJLKHBI ObITh COBMECTUMbBIMU 11 OOBEIM -
HEHHA, HO COOTBETCTBYIOLLIUE CTO0LbI JOJKHBI UMETb OJMHAKOBbIE
THUII U OJIMHY.

Kaxk MN3BECTHO, PA3JIMYHBIC TEXHUYECCKNEC CHUCTEMBI MOIYT COACPXKATDh
OOIMHAKOBBIE KOMITOHEHTDI. Ecmu Tp66yeTC$I MMOJIYYUTHb CIIMCOK KOM-
TTOHEHTOB, BXOIAMINX OOJHOBPEMCHHO B ABC PA3JIMYHBIE CUCTEMBI, TO
MO2KHO BOCITOJIB30BATbHCS TAKUM 34aITPOCOM:

SELECT * FROM Cmcremal

INTERSECT

SELECT * FROM CmcremaZ;

3mech Tpearnojaraercsl, 4To TaOJWUBl Cucremal W Cucremal NMEIOT
OJINHAKOBBIE CTPYKTYPBl. EciM Xe CTPYKTYpBl 3TUX TaOIUIl B YEM-TO
pa3HanKnCH,}K)CTOH6HBIID_KOMHOHeHTa N Tun_ xomnoHeHTa UME-
0T OAMHAKOBLIE TUIT U IJHWHY, TO MOXHO TPUMCHUTH CJ'[@I[YIOH.[HVI
3a1poc:

SELECT * FROM Cucremal

INTERSECT CORRESPONDING (ID woMmoHeHTa, Tur_ KOMIOHEeHTa)

SELECT * FROM CucremaZ2;

Ecim B OorIeparope INTERSECT MHCITOJIB3YETCA KIIIOYEBOEC CIIOBO
CORRESPONDING, TO ITOCJI€E HETO B KPYTJIBIX CKOOKax MOXKHO yKasaTb
NMEHa CTOJ'I6HOB, SHAYCHUS KOTOPDLIX MOJIKHBI ITPOBEPATHCA Ha pa-
BEHCTBO IIPU BBIITOJTHEHUU OIICPAlNUN TIEPECCUCHNS.

5.2.4. BoiuutaHue HabopoBs 3anucein (EXCEPT)

s monydeHMsT 3aMucei, comepKalmxes B OMHOM Habope W OTCYT-
CTBYIOIIINX B APYTOM, CIIYKUT OITepaTop EXCEPT (3a HCKITIOYCHUEM):

Bampocl EXEPT BampocZ;
C MoMolIbI0 3TOTo ofepaTopa U3 MepBoro Habopa yaausitoTesl 3amnu-
CH, BXOJSIINE BO BTOpoit Habop. Tak e, Kak U B omnepaTopax UNION
N INTERSECT, B ONEpaTope€ EXCEPT MOZXKHO HCIIOJIL30BATDH KIIIOYEBOC
CJIOBO CORRESPONDING.
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Hal'[pI/IMep, TaOMUIBl KiavenTs: M KoHTaxkTs WMEKOT OJHOTUITHBIE
CTONIONBI Ms U Ampec. YTOOBI Y3HATh, BCE JIM KIMEHTHI coOnepKaTcs
B CITUCKE KOHTAKTOB, MOKHO BOCITOJIE30BATHCS CIICAYIOIINM 3aIIPpOCOM:

SELECT * FROM KimeHTH

EXCEPT CORRESPONDING (MMa, Agmpec)

SELECT * FROM KOHTaKTEL;

BOSBpaLL[eHHI)Ie STUM 3allpoCOM 3alluCH 6yZLYT COICPKaTh CBEIACHUS
O KIMEHTAX, KOTOPLIX HET B TaOJINIIE KouraxTh. BECIM Ke 3arpoc
BEPHET IIYCTYIO Ta6m/my, TO 3TO 6YI[6T O3HavYaTb, YTO BCE KIIMCHTHI
TIPEACTaBJICHBI B Ta6J'[I/II_I€ KoHTaxTHL.

5.3. Onepauun coegnHeHus

Onepanuy coeMHEHUsS HAOOPOB 3amUCcEll BO3BPALIAIOT TaAOIULIBI,
3aMUCH B KOTOPBIX MONYYAKOTCS MyTeM HEKOTOPOW KOMOWHAIMU
3amuceil coeMHsIEMbIX TaOnuIl. sl 3TOro UCMONb3yeTcsl Oneparop
JOIN (COEMUHUTD).

CylLecTBYIOT HECKOJIBKO Pa3HOBUIHOCTEH COEMMHEHUS, KOTOPhIM COOT-
BETCTBYIOT OIIPEAEICHHbIC KIIOYEeBbIE CJIOBA, M00ABISIEMble K CIOBY
JoIN. Tak, Hanpumep, AEKAPTOBO IpousBeaeHue (cm. pazo. 5.2.1) sins-
eTcsl ollepalueil nepekpectHoro coeauHeHus. B SQL-BbipaxeHuu Juist
0003HAUEHMS 2TOH ONepalMy HCIONb3YeTCs ONEeparop CROSS JOIN.
BrpoueMm, nekapToBo IMpou3BeAeHHWE MOXHO IOAYyYUTh U 0e3 MC-
M0JIb30BAHUS ITUX KIIOYEBBIX CIOB. B ocHOBe 11000ro coeamHeHuUs
HAOOPOB 3aIMCeil JIEKUT ONepalus UX IeKapTOBOIO MPOU3BEASHMS.

‘ Mpumevyanme }

[oBonbHO YacTo onepauun, OCHOBAaHHbLIE Ha onepaTope JOIN, Ha-
3blBalOT 06begmHeHneM Tabnuy (Habopos 3anucen). OgHako Tep-
MuH "obbeguHeHne" nyywe noaxoAWT AN UNION — onepaTopa
TEOpPEeTNKO-MHOXECTBEHHOTO 0O0beMHEHNA 3anncer, NpU KOTOPOM
3anncu MCXOAHbIX HAbOPOB HE KOMOMHUPYIOTCH (HE COeAUHSAITCA)
Opyr ¢ Apyrom, a nNpocTto K ogHomy Habopy 3anvcei pobasnsieTcs
apyron Habop. B cnyyae onepaTtopa JOIN B pe3ynbTaTHyl0 Tabnuuy
nonagatoT 3anucu, nosfy4veHHble N3 pasHbix HabopoB NyTem npucoe-
OVHEHUA OAHOW M3 HUX K Apyroi. [MoaTomy onepauuun, OCHOBaHHbIE
Ha onepartope JOIN, Oyaem HasbiBaTb OnepauusMu COeAUHEeHUs
Tabnuy (Habopos 3anucen).
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5.3.1. EctecTBeHHOe coeguHeHne
(NATURAL JOIN)

PaccmorpuM cyTh onepaiyy ecTeCTBEHHOIO COSAMHEHUsT Ha TUIMYHOM
npumepe. Ilyctb B 6a3e NJaHHBIX UMEIOTCS CJIEAYIOIUE ABE TaOMLIbL:

a Hponaxm(ID_TOBapa,KoaneCTBo,ID_KnmeHTax
O Kmmente (IDixnmeHTa, Vv, Tened_,'JOH).

OOmuM CTOJNOIOM AJST TUX TAONWIl ABISETCS ID xmmenta. Jlekap-
TOBO TIPOU3BEACHUE ITUX TAOIUIL TIOJYYAETCS ¢ TTOMOIIIBIO CIEAyIo-
1ero 3ampoca:

SELECT * FROM Ilponaxy, KIMeHTH;

Ha puc. 5.7 nokazaHbl npuMepbl TabIUL Mponaxyu U Kiments, a TaK-
K€ pe3yJIbTaT UX JEKApTOBOIO MPOU3BEACHMUSI.

= =
ID_toeapa | Konuyecteo | ID_knmenta [[») ID_knwerta | Mwa | Tenedon [o
- 1 20 2 | 1 HeaHoe 111-1111
- 2 150 2 | 2 Netpoe 1112222
| 2 a0 1 » 3 Cugopoe 2223333 w|
L 1 200 3 Sanmck: EE [ 3 E]@ '
3 3 1
| 2 40 1w
Janmce: EE ,—6 E]@ H |
= flexapTToBo npomH3Be e HKe : 3anpoc Ha BbIGOpKY E]@
ID_topapa | Kanuyectea | Mpoaasw.ID_knventa [Kovewtel D | Mma | Tenedan
» 1 20 2 1 HMeanoe 1111111
1 20 2 2 Netpoe 1112222
1 20 2 3 Cuwpopoe  222-3333
2 150 2 1 MeaHoe 111-111
2 150 2 2 Netpoe 1112222
2 150 2 3 Cwpopoe  222-3333
2 50 1 1 MeaHoe 111-111
2 50 1 2 Netpoe 1112222
2 50 1 3 Cupopoe  222-3333
1 200 3 1 MeaHoe 111-1111
1 200 3 2 Netpoe 1112222
1 200 3 3 Cupopoe  222-3333
3 3 1 1/ MeaHoe 111-1111
3 3 1 2 MNetpoe 1112222
3 3 1 3 Cupopoe  222-3333
2 40 1 1 MeaHoe 111-1111
2 40 1 2 Netpoe 111-2222
2 40 1 3 Cupopoe | 222-3333
SanHce: E l—l E]@ W3 18

Puc. 5.7. Tabnuubl Ilpomaxy, KIMeHTH U UX AEKAPTOBOE Npou3BeaeHne



156 lnaBa 5

OueBHUIHO, B TOJYYEHHOM JEKapTOBOM MPOU3BEACHUM HAC MOTYT
WHTEpecoBaTh HE BCe 3alllCU, a TOJBKO T€, B KOTOPBIX UACHTUYHBIE
CTOJIOIBI MMEIOT OJWHAKOBBlE 3HAYeHWs (Ipomaxu.ID xuMeHTa =
KmyenTs. ID_xsmenta). KpoMe TOTO, B PE3YNbTATHOW TabIMIE HaM
He HYXHBI 00a UAEHTUYHBIX CTOJIOA, JOCTATOYHO JUIIb OJHOTO U3
Hux. Takas tadnuna u OygeT ecTeCTBEHHBIM COEMMHEHWEM TaOJull
liponaxu U Kmmenrtw (pUC. 5.8). OHa mojyyaercss ¢ MOMOUIBKD clie-
JIyto1lIero 3ampoca:

SELECT IIpomaxwu.*, KimentTel.VMmsa, KimenTel. Tesedpon

FROM Ilpomaxwu, KIiMeHTH

WHERE TIpomaxw.ID xkimenta = KimeHTu.ID KymeHnTa;

JaHHBIN 3aITpoc MOXHO Tiepenucarb, UCTIONb3Ysl TICEBIOHUMBI:
SELECT T1l.*, T2.Vwmsa, T2.Temnedon
FROM Ilpomaxu T1, KimeHTH T2
WHERE T1.ID xumeHTa = T2.ID KIMEHTa;
DKBWBAJICHTHBIH 3arpoc € OIIeparopoM NATURAL JOIN BBITJIAOUT
CJIICAYIOIII UM o6pa30M:
SELECT T1l.*, T2.Vwmsa, T2.Temnedon
FROM Ilpomaxmu T1 NATURAL JOIN KimeHTel T2;

5 EcTecTBe HHO® COeIMHE HHe : 3anpoc Ha BbiGopiy E]@

ID_toeapa | Konwsecteo | ID_knventa | Mma | Tenedow
id 1 20 2 Netpoe 111-2222
| 2 1560 2 Metpoe 111-2222
- 2 50 1 Weanoe  [111-1111
- 1 200 3 Cwaopoe | 222-3333
- 3 3 1 Weanoe  [111-1111

2 40 1 MeaHoe 111-1111

3anMce: [::] r_________f [::][::] Hs &

Puc. 5.8. EctecTtBeHHOe coeamHeHne Tabnuy, Iipomaxu U KiIeH Th

‘ Mpumevyanme }

B Microsoft Access onepatop NATURAL JOIN He NOALEPXUBAETCS.
BmecTo Hero mncnonb3yeTcs INNER JOIN (BHYTPEHHEE COeAnHEHME)
N KNo4YeBOe CrOBO ON (Mpu), 3a KOTOpbIM criegyeT ycnosue otbopa
3anucen. Bnpoyem, INNER JOIN MOXHO MPUMEHATb U B MOMHOMYHK-
LMoHanbHbIx 6asax AaHHbIX.
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an/I €CTECTBEHHOM COCOAMHEHNH, BBLIMTOJIHICMOM C ITOMOIIBIO OTICpa-
TOpa NATURAL JOIN, IIPOBEPACTCA PAaBEHCTBO BCEX OIHOMMEHHDBIX
CTONIO1I0B COCINHAECMDBIX TaOJTNII.

5.3.2. YcnoBHoe coeguHeHue (JOIN ... ON)

VYcioBHOE coelMHEHUE TTOXOXe Ha COeIMHEeHUEe C YCIOBUEM paBeH-
CTBa, KOTOPOE paccMarpuBajioch B Hauajie pasd. 5.3.1. Otiudue co-
CTOUT B TOM, UTO B KauyecTBe YCJIOBUS MOXET BBICTYMaTh Jt000E J0-
TMYEeCKoe BBIPAKEHUE, KOTOpOE 3aMUChiBaeTCs TOCie KII0UYeBOTro
cioBa ON (TIpu), a He WHERE. EcCJIU yclioBre BBITIONHSIETCS IUIST TEeKy-
el 3aMmucy JeKapTOBOTO TPOU3BEACHUS, TO OHA BXOIUT B pPe3ylb-
TaTHYIO TaOJAUILY.

Homycrum, B 6a3¢ JAHHbBIX UMEIOTCS CIIEIYIOLINE IBE TAOJULIbL:
a HpOHaXM(ID_TOBapa,KOﬂquCTBO,ID_KﬂMeHTax
O Kmmente (IDiKJ'H/IeHTa, VM, Tened_;)OH).
Torz[a OTHU Ta6J'[I/IL[I)I MOXHO COCIWHUTDL, UCITOJIb3Yysl, HAIIpUMEpP, CJIC-
JYIOINUN 3a1poc:
SELECT * FROM Ilponaxyu JOIN KimMeHTEH

ON (HpOﬂaXM.ID_KHMeHTa = KﬂMeHTH.ID_KHMeHTa)
AND (Ilpomaxu.KosmuecTso > 50);

‘ Mpumevyanme }

B Microsoft Access ncnonb3yetrcs onepaTtop INNER JOIN ... ON.
B nonHodyHKUMOHanNbHbIX 6a3ax AaHHbIX TaKKe AONYCTUMO KItoYeBoe
CINnoOBO INNER.

5.3.3. CoeguHeHune no nmeHam cton6L,0B
(JOIN ... USING)

CoeauMHeHue 10 UMEHAM CTOJIOLIOB MOXO0XE HA €CTECTBEHHOE COEMu-
HeHue. OTIUYME COCTOUT B TOM, 4YTO MOXKHO YKa3aTb, KaKHW€ OIHO-
MMEHHbIE€ CTOJIOLbI JOJXKHbI IIPOBEPATHCA. HaHOMHlO, 4YTO B €CTECT-
BE€HHOM COCIMHEHUU ITPOBEPAIOTCA BCE€ OJHOUMMEHHDIC CTONOLIBIL.

I[Ol'[yCTI/IM, WMEIOTCS IBe TAOIUIIBI C OAWMHAKOBBIMU CTPYKTYPAMU:
a BOHTH(TMH,KonmquTBo,MaTepmaﬂﬁ

a FaﬁKM(TMH,KoaneCTBo,MaTepman)
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INpenmonoxxuM, 9To MBI TOTOBUM KpEITeXKHBIE KOMIUIEKTHI, B Ka&KIOM
13 KOTOPBIX KOJMYECTBA OJHOTUIIHBIX OOJITOB U IaeK HOJKHBI COBIA-
aTh, a WX MaTepHualbl MOTYT OBITh pasTWYHBIMHU. TpebyeTcsT y3HATh,
KaKue KOMIUIEKTbI YXe TOTOBBI U CKOJIBKO 2JEMEHTOB OHHM COIAEepXKar.
It 3TOTO CienyeT onpeAeIeHHBIM 00pa3oM COeTNHNUTD TAOIHIIBI Bo-
o1 M Tatixn. ECTeCTBEHHOE coequHEHUE B 3TOMY Cilydyae He MOIOMIeT,
TTOCKOJIBKY TIPH HEeM TIPOBEPSIOTCS Bce OMHOMMEHHBIE CTONOIIBI, a To-
TOMY B pe3y/IbTaTHYIO TAaOIMIYy HE ITONAIyT KOMILIEKThl OOJITOB U raek
73 pasTNYHBIX MarepuaioB. Hampumep, ecim Bce OONTHI cTambHEIE,
a raifku JaTyHHbIE, TO B pe3yJibTaTe €CTeCTBEHHOIO COSNMHEHMS OymeT
TTonydeHa mycrast Tabiuia. [TosToMy cliemyeT MCIoib30BaTh COETMHE-
HME [0 MMEHaM CTOJOLIOB, IPU KOTOPOM CTONOEI] Marepnasn MCKIIO-
YyeH. DTO coeMMHEHNe MOXHO OBITh TIPENCTABICHO TaK:
SELECT * FROM Bosrer JOIN Taitxm

USING (Tun, KoamuecTBO);

Tlocne kitoueBOTO cjioBa USING (UCMONB3YSI) B KPYIJBIX CKOOKax
YKa3bIBAETCS CIMCOK OAHOMMEHHBIX CTOJOLOB COEIMHSEMbIX Tab-
JIUII, KOTOpble HEOOXOANMO TTPOBEPSITh.

Ha pwuc. 5.9 mokaszaHbl TaONUIBI BonTe W T'afixu, a TAKXKE Pe3yJbTar
PaccMOTPEHHOIO 3aIpoca.

OueBUIHO, TAHHBII 3aIPOC MOXKHO CHOPMYIMPOBATH MHAYE:

SELECT * FROM BosTel, ['alixkm

WHERE (Bosirel. Tun = Tamkm.Twun) AND (Bostol. KommuecTBo =

Tankn. KosmuecTso) ;
= = |

Tn | Konnwecteo | Matepuan & Tun | Kaonuecteo | Matepuan |4

| |M24 120 Crane (24 120 Crane
| |MIB 80/ Crane | |M1B 30 Crank
| [MB 250/ NatyHe | |M3 250 NatyHe
) 340 Meak e 340 MNatyHe

L) 200 Crane v hld 180 Meak v
Sanmce: [E]E] & @ W B 3annck: EE & @ W B
5! KomnnekTsl : 3anpoc Ha BbIGOpKY E]@

Bontel. Tun | Bontel. Konwyecteo| Bontel Matepuan | Tafn.Tun | Cadikn. KonwuecTso| Cadikn Matepuan

b | h24 120 Crane M24 120 Crane

i3 260/ NatyHe 3 250/ NatyHe

hd 340 Mege hdd 340 NatyHe

Sankcs: [E] ’—1 E]@

Puc. 5.9. Tabnuubl BoaTe U T'aiky U pe3ynbTaT UX cCoeanHEHNs
no crton6buam Tum U KonuuecTBo

Wz 3 ||
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‘ Mpumevyanme }

B Microsoft Access onepaTop JOIN ... USING HEe NoALepXuBaeTcs.
BmecTo Hero MOXHO MCMonb3oBaTb INNER JOIN ... ON. Paccmor-
PeHHBIN 3anpoc B ACCess MOXHO chopMynMpoBaTh Tak:

SELECT *

FROM BosTel INNER JOIN I'aviku

ON (Bostel.Tun = TI'aviku.Twun) AND (BoJsTel.KosmuecTBO = I'ai-—
k1. KosmuecTso) ;

5.3.4. BHewHne coegnHeHNa

Bce coenuHeHus Tabiuil, pacCMOTPEHHBIE OO CUX IIOp, SBISIOTCS
BHYTpeHHUMH. Bo Bcex TpmMepax BMECTO KITIOUEBOTO CJIoBa JOIN
MOXHO IMCATh INNER JOIN (BHYTpeHHee coequHeHue). M3 Tabnuiibl,
TToTydyaeMoil TIp¥ BHYTpEHHEM COCTWHEHWH, OTOPAKOBHIBAIOTCS BCe
3alUCHU, A5l KOTOPHIX HET COOTBETCTBYIOLIMX 3AIMCEH OTHOBPEMEH-
HO B 00ewX coemWHsIeMBIX Tabnumax. [lpW BHEITHEM COeTUHEHUH
TaKie HEeCOOTBETCTBYIOLIME 3alMCU COXpaHdaloTcsa. B aTom U 3akiio-
YyaeTcsl OTANYNE BHEITHETO COSTMHEHNS OT BHYTPEHHETO.

C TIOMOIIBIO CIENUATbHBIX KITIOUEBBIX CJIOB LEFT OUTER, RIGHT
OUTER, FULL M UNION, HallUCAHHbIX IEPE] JOIN, MOXHO BbIIIOJHUTb
COOTBETCTBEHHO JIEBOE, TIPABOE, MOJTHOE coeNMHEHEe U oObeIMHEeHUe-
coequHenue. B SQL-BripaxeHuu 3ampoca Tadiula, yKazaHHas clieBa
OT ofeparopa JOIN, Ha3bIBAETCsl JIEBOM, a yKazaHHasl ClipaBa OT HEro —
MpaBoi.

NeBoe coeguHenune (LEFT OUTER JOIN)

Ilpyu neBoM BHELIHEM COEAMHEHUM HECOOTBETCTBYIOLME 3allMCH,
UMeToIIrecs B JICBOM TaOIUIIe, COXPAHSIOTCA B pe3yabTaTHOU Tabm-
1ie, a UMeIoIlMecd B IPaBoOil — yAaJsaIoOTCA.

HonyctuM, B 0a3e JaHHBIX €CTb ABE TAOJUIIbL:
a IlpensioxeHnne (IDiTOBapa, llena, OnmcaHme);
O cwxuan (ID Torapa, KommuecTro).

Tabmuua TOpermoxenne COAEPKUT CIMCOK WASHTUM(MUKATOPOB, LIEHBI U
OTIVICAaHMST TOBAPOB, TIpeUTaraeMbIX K Tponaxke. Tabmuiia Cxyian comep-
JKUT CBEAEHUS O HaIMYMM TOBapoB Ha ckiame. Ilpu sTom B Tabnuie
Cxstan MOTYT cofiepkaThcsl He BCe TOBapHhI, TIpetaraeMble K TIpOIaKe.
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Yr1o0OnL IOJJYYUTb CIIMCOK BCEX IMPOAABACMbIX TOBAPOB C YKA3aAHUEM HMX
KOJIMYECTBA Ha CKJIAJAEC, JOCTATOYHO BbIIOJHUTD C)ICI[leLLll/lﬁ 3aIrpoc:

SELECT Ilpemioxenne.ID ToBapa, llpemroxenne.OnmcaHue,
Crxutan . KojmmuecTso

FROM Ilpenmoxenue LEFT OUTER JOIN Ckiian
ON Tlpemoxenue.ID ToBapa = Cwiyan.ID ToBapa;

3aech KIOYEBbIE ¢JI0BA LEFT OUTER JOIN O3HAUaloT OII€paluIo Je-
BOro BHCHIHEIO COCAMHEHUA.

‘ Mpumevyanme }

B Microsoft Access knio4yeBoe CNoBO OUTER He pomnyckaetcs. [lo-
CKOIbKY NEeBOro BHYTPEHHEro 06beAUHEHUSA HE CYLLECTBYET, TO MOXHO
NpocCTO NMcaTb LEFT JOIN.

Ha puc. 5.10 nokazaHbl MCXOAHbIE TAOJMLbI U PE3YJIbTAT JAHHOIO
sanpoca. Ilyctble monst B AeMCTBUTENBHOCTM MMEIOT HeoToOpaxae-
MO€ 3HaueHue NULL.

B |

|D_TDBapa| Llena | Onucanue || ID_jUBapa|KUﬂHuechn_h_
14 1 17 Xneh 1d 2 a0
| 2 13 Monoka B 4 20|
| 3 93 CewHuHa | ] B g4
- 4 120 MoeAgMHa 7 30w
| 5 15| Macno anuce: [14] 1
- a] 100 Ceip

7 18 Hityo k.

E=l Y E 1 E]E

=l Hanuume npeanaraeMbix ToBapos : 3anpoc ... E]@

ID_Topapa | Onucanme | Konuyecten

i 1/ %neb

- 2 Manoka 50

- 3 CEHMHHHA

- 4 ToeAdWHa 20

- 4 Macno

- 6 Crip 85

7| Hiauo 30
3anMck: [E] ’71 [I][E] Mz 7

Puc. 5.10. Tabnvupl IIpemioxenne, CKIam
1 pesynbTaT UX IeBOro BHELUHEro coeguHeHus
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DKBUBAJIEHTHBI 3arpoc, HE I/ICHOJTBSYTOH_[I/IP'I KITFIOYEBBIC CJIOBA LEFT
OUTER JOIN, BBIIVISOUT JOBOJIbBHO I'POMO3IKO

SELECT Ilpemnoxenne.ID ToBapa, llpemroxenne.OnmcaHue,
Cxutan . KojmmuecTso

FROM IlpemnoxeHne, Criian
WHERE Tlpemoxenue. ID ToBapa=Ckian. ID ToBapa
UNION
SELECT Ilpemioxenue. ID ToBapa, lpemmoxeune.Onucanve, NULL
FROM IIpemyioxeHmne
WHERE Tlpemroxenre. ID ToBapa NOT IN
(SELECT pemmoxenne. ID ToBapa FROM Ilpemmoxenne, Ckian
WHERE Tlpemoxenue.ID ToBapa = Ckian.ID ToBapa) ;
BTOT 3aMpoc COCTOMT M3 OOBEAMHEHUST (UNION) JBYX 3arpocoB, BTOPOiA
W3 KOTOPBIX CONEPKUT Toazampoc. YToObI BEIPOBHATH KOJMYECTBA
CTOJIOIOB B OOBENMHSIEMBIX Ta0NIMIIAX, BO BTOPOM 3aIlpoCce B CIIHUCOK
CTOIOIOB OBUT HoOaBiIeH NULL. Brpouem, BMeCTO NULL MOXKHO yKa-
3aTh O (HOJMB) U TOTJAa B CTOJNOIE KonnuecTso AT BCEX OTCYTCTBYIO-
IIHUX TOBApPOB OyAeT cTosITh uncio 0.

MpaBoe coeauHenue (RIGHT OUTER JOIN)

Ilpyu mpaBoM BHELIHEM COEAMHEHHMM HECOOTBETCTBYIOIIME 3aMMCH,
UMeIollecd B MpaBoi TaONMIE, COXPAHSIOTCS B Pe3yJbTaTHON Tab-
JIMLIE, a UMelouuecs: B JeBol — ymansdiorcs. KioueBbIMU CI0BAMU
B 3aIlpoce ¢ TAKMM COSIMHEHMEM SIBISIOTCSI RIGHT OUTER JOIN.

YToOBI peIInTh 3amadvy, pacCMOTPEHHYIO B TIPEABIAYIIEM pasnele,
WCTIONB3YS TTpaBoe COCAMHEHNE, JOCTATOYHO TTPOCTO TIOMEHSITh MeC-
TaMW UMeHA COSTMHSICMBIX TaOJINII;

SELECT Ilpemioxenne.ID ToBapa, llpemroxenne.OnmcaHue,
Cxutan . KommuecTso

FROM Cxyjiazm RIGHT OUTER JOIN IlpemjioxeHue

ON Tlpemoxenue. ID ToBapa = Cwiyan.ID ToBapa;

‘ Mpumevyanme }

B Microsoft Access knio4yeBoe CNoBO OUTER He pomnyckaetcs. [lo-
CKOIbKY MPaBoOro BHYTPEHHEro 00beANHEHNS He CyLLeCTBYET, TO MOX-
HO MPOCTO NMUcaTb RIGHT JOIN.




162 lnaBa 5

MonHoe coeguHeHune (FULL JOIN)

IlonHoe coeauHEHNE BBIIOJHSET OJHOBPEMCHHO U JIEBOC, U IIPABOC
BHEIIHUE coequHeHus. KirroueBBIMU CJIOBaMU B 3aripoce ¢ TaKuM
COCIMHEHUEM ABJIAIOTCA FULL JOIN.

HonyctuM, 6a3a JaHHBIX HEKOTOPOIl KOMIAHUU COAEPXKUT CBEAEHUS
O CBOWX TPEICTaBUTENBCTBAX, OTAETAX W COTPYIHUKAX. DTa WHpOp-
MalMsg XpaHUTCA B TpeX Tabauuax:

O Opencrasurenscrea (ID np, Anpec);
O ormesnw (ID orm, ID np, Haspauue);
O corpyanuxu (ID corp, ID orm, Uma).
TakuM ob0pazoM, B TaOIULE Corpynumxyu MMEIOTCI JaHHbIE 00 OTae-
JlaX, B KOTOPbIX OHU paGOTaIOT, a B Ta6)TI/H_Ie Ornesier — O MPEACTABU-

TEJbCTBAX, B KOTOpble OHM BXxoidr. B oOuiem ciyyae B oroli Oase
JIAHHBIX MOTYT OBITh:

O npencTaBUTENLCTBA O6€3 OTAEIIOB;

O oTmensl, He BXOISIINE HU B OTHO MPEICTABUTEILCTBO;
O otnmensl 6e3 COTPYTHUKOB;

O coTpyIHWKHU, HEe BXOMSIINE HU B OOUH OTHEI.

Y1o0bI IIPOCMOTPETb BCE TMPEACTABUTEILCTBA, OTACIBI W BCEX CO-
TPYAHUKOB, HE€ 3aBUCUMO OT TOro, MMCIOTCA JU B OOHUX Ta6Jll/ILlaX
COOTBETCTBYIOINUE 3alTUCU B JIPYIMX, UCITOJB3YETCA IMOJTHOE BHEITHEE
COCOUHECHUE!:
SELECT *
FROM IlpencrasurenscTBa FULL JOIN Ormere
ON (TlpencraBuTenbCTBa.ID np = OTnesel. ID mp)
FULL JOIN CoTpyIHMKI
ON (OTnenH.ID_OTn = COprﬂHMKM.ID_OTﬂ);

‘ Mpumevyanme }

B Microsoft Access onepaTop FULL JOIN HE MOAAEPKMBAETCS.

O6bvepguHeHne-coeguHermne (UNION JOIN)

Onepauuio o0benMHEHUE-COSIMHEHNE €1ll€ HAa3bIBAIOT O0beAMHEHME-
cmusiHe. KUTIoueBBIMM CJI0BAMM B 3aIIpPOCE C TaKUM COCOWHEHUEM
SIBJIAIOTCS UNION JOIN.
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ITpn oObenMHEHNN-COCTUHEHNM CO3MaeTCs BUPTYyajbHAs TaOJMIIA,
cojepxKalasi Bce CTOJOIBI 00emX WCXOmNHBIX Taomui. Ilpm sToM
CTOJIOIBI M3 JIEBOW MCXOMHOW TAOIWITEI comepXkaT BCE€ 3amicH JIEBOM
TAOMUIILI, a B TEX Xe 3aIliCsIX B CTOJIOIAX M3 MPaBOi MCXOMHON Tabd-
JIMIBI copepXKaTcsl 3HAUYCHNS NULL. AHAJIOTUYHO, CTOJIOIBI U3 IIPaBOH
WCXOMHOW TaOJMIIBI cOoAepXKaT BCE 3aIMCH TPaBOM TAOMWIBI, a 3TH
JKe 3alHiCH B CTOJIOIAX M3 JIeBOWM TaOMMILI comepxkarT NULL. OOmiee
KOJIMYECTBO 3aIMceil B BUPTYyaJbHOUW TaOIWIlE pPaBHO CYMME KOJIH-
YecTB 3aITicell, MMEIOIINXCST B 00eNX MCXOTHBIX TaOINIIax.

B xavectBe mpumepa mpuBeneM IpoCcToii 3ampoc:
SELECT * FROM T1 UNION JOIN T2;

Ha puc. 5.11 nokazanbl ABe TaOAMIbl U PE3YJIbTAaT UX OObEAUMHEHU -
COeNmMHEeHUS.

O6bryHO pesyiabrar O6’I)€I[I/IH€HI/IH—CO€Z[I/IH6HI/I$I paccMarpruBacTCs B Ka-
YECTBEC MPOMEZKYTOUYHOT'O TIPX BBINTOJTHEHUN OoJiee CIIOXKHOTO 3arpoca.

= =
Al Bl C s D
| Plal b1 el | ¥
a2 k2 2 g y2
| |a3 b3 |c3 |3 ¥3
ad  |bd jcd W ][4 il
Jammee: (4] 4 [ %5 ya ol
Sammck: EE [
1 O6be nHHE HHe -COe JHHEHHE : ... E]@
Al B | ¢ | ¥ ] % s
al b1 cl

a2 h2 2
ad h3 3
ad b4 cd

- w1 y1
- w2 y2
- x3 ¥3

xd vd

} %5 ta] v.

| 7 | ¥
Januce: [E[I] lig [B[E Hs 9

Puc. 5.11. [IBe ncxoaHbix Tabnunupl 1 pesdynbtaT
X 06beANHEHUSI-COEONHEH S
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5.3.5. PeKypcuBHble 3anpochl

B HeKoTOpBIX SI3BIKaX TPOTPAMMHPOBAHUS TOITYCKAETCS PEKYPCHSI.
Tak, B ompeneeHNN (GYHKITMA BO3MOKEH BBI30OB 5TOH Xe (PYHKIINM.
DTo MOTITHAS BO3MOXHOCTD SI3bIKa TIPOTPAMMHPOBAHNSA, XOTS W PENKO
WCTIOb3yeMasi Ha TIpaKThKe. TUTTMYHBIM TIPUMEPOM, TTPUBOIMMBIM
B JIUTepaType I TTOSCHEHWS, YTO TaKoe PEKYpPCHsl, SIBISETCS OTIpe-
neneHne (pyHKITNN, BEIYACTSIONICH (akToprai 3amaHHOTO YHca.

dakropuan Lejloro yucia x, obo3HauaeMblii Kak #!, ecTh LeJ0e Yuc-
J10, paBHOE:

3 1, ecnu n <= 1;
O 2*3*4*  *pnecmn>l.

TakuMm obpaszoMm, #! paBHO TPOW3BENCHWIO BCeX IEBIX YHCeN, He
GobIMX #, WK 1, €CT 1 MEHBITIE WX paBHO 1.

BTy 0pocTyio MaTeMaTUYeCcKylo 3aJauy Ui 3aJaHHOI0 YUcaa 1 MOX-
HO PEeLIUTh NPOrpPaMMHO Pa3MyYHbIMU CIIOCOOAMU, HAIIPUMED, C [10-
MOLLbIO Olleparopa LUKIIa, KOTOPbIA €CTh IIPAKTUYECKU BO BCEX S3bl-
kax. OaHako 0oJjiee M3SILIHBIA KO/ IOJY4YaeTcs, €C/lrd MCII01b30BaTh
pekypcuio. Tak, Hampumep, Ha sg3bike JavaScript, Ha KOTOPOM IIM-
LIyTcd Mmporpammbl i Web-IpuaokeHU#, onpeneneHue GyHKUUU
BblUMCIEHUS hakTopuasa IOCPEACTBOM DPEKYPCUM BBILISUIMT Clle-
JYIOLIMM 00pazoM:
function factorial (n) {
if (n <= 1) return 1;
return n*factorial (n-1);

}

PaccMoTpuM B KauecTBe TpuMepa BbIUMCIeHUEe daKTopuata st

n=23.

1. Bbi3oB ¢yHKUUM factorial(3) BEpPHET 3*factorial(2), T. €.
NpUBEIET K BbI30BY (YHKIMU factorial (2). Takum obpazom,
TpeOyeTcs BTopas UTepalus BbIYUCAEHUIA.

2. Bb30B OyHKIIMM factorial (2) BEpPHET 2*factorial (1). C yue-
TOM pe3yjbTara IepBOil UTepaluy IOJydyaeM 3*2*factorial (1).
TpebyeTcst BbI30B (DYyHKIIUU factorial (1).

3. Bbi3oB ¢yHKUMM factorial (1) BepHeT 1. C yuyeroM pesyibrara
BTOpOI UTepaluu mojydyaeM 3*2*1. [lockobKy Oosblile BHI30OBOB
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GYHKIINA factorial () He TpeOyeTcsl, HA STOM BBIYNCIUTEITHHEIHN
MIPOLIECC 3aBEPIIACTCI U BO3BPALIAETCS Pe3yabTar 6.

PekypcHBHBIM Ha3bIBAETCS 3aMPOC, KOTOPbIA COAECPXKUT B cede 3TOT
K€ 3arpoc. bonee cioxHbI cnyqafd BO3HUKAET TOrAa, Koraa Bampocl
(YHKITMOHAJILHO 3aBUCUT OT 3Bampoca?, KOTOPBI, B CBOK O4Yepesb,
3aBUCUT OT Bampocal.

B pannux Bepcusax SQL pekypcuBHbIE 3aIpOChl HE IOAAEPKUBA-
Juck. B SQL:1999 u SQL:2003 nmosiBUAuUCh paciiupeHust, moaIepKu-
BalOILLM€ PEeKYPCUBHbIE 3ampocbl. OMHAKO B OCHOBHOM YACTU CTAaH-
maprta SQL:2003 mopmepkka peKypcMHM He TIpeaycMoTpeHa. Tak,
Microsoft Access He IOAAEPXKUBAET PEKYPCUBHBIE 3aIIPOCHI.

B pazo. 5.2.1 paccmarpuBanach 3agadya ornpenejeHus JOCTUXUMO-
CTU TIYHKTOB HA OCHOBE TaOMUIBI Peiicar (cM. puc. 5.4). Tounee,
B TaOJULE Peiicer COAEPXKAIUCH CBEJAEHUS O TOM, KaKWe€ MYHKTbI
CBSI3aHBI MEXJy coOOl TeM WMJIUW MHBIM aBuapeiicoM. Ilpu sTom
paccMarpUBalIcs 3amnpoc, BO3BPALLAIOLIMIA TAa0AUMLY AOCTUXKUMO-
CTU TIYHKTOB 4Yepe3 OJAUH TMPOMEXYTOUHBI MYyHKT. B pasd. 5.2.2
Obll PAacCMOTPEH 3alpoC, BO3BPAILAIOIIUA TaOJULY LOCTUXUMO-
CTU TIYHKTOB C TIOMOILIBK He 0Oojiee OJHOTo TMPOMEXYTOUHOTO
nyHkra. [lo aHanoruy MOXHO CQOPMYJMPOBAThb 3alPOChl O AOC-
TUXXUMOCTU TIYHKTOB, B KOTOPbIE MOXHO TIOMACTh C TOMOIIbIO HE
Oosiee ABYX, TpeX U T. A. nepecajok. IIpu 3TOM CIHOXHOCTb COOT-
BeTcTBYIOI1IEro SQL-BbIpaxkeHust OyaeT TOJbKO Bo3pacTaTb. UTOObI
peliuTh 00lYyl0 3a1auyy O TOM, B KaKWU€ IIYHKTbl MOXHO BOOOIIE
MoMacTb, CAENIAaB CKOJbKO YIOJHO Tepecaaok, TpedyeTcsl peKyp-
CUBHBIA 3aIpoc:
WIDTH RECURSIVE
JocrmxmiocTs  (HAUAJIBHE IIYHKT, KOHEUHHEM IIYHKT)
AS ( SELECT HAUAJIBHHV IIVHKT, KOHEUHED! IIYHKT

FROM PeMcCr

UNTION

SELECT T1.HAYAJIHEV [IYHKT, T2.KOHEUHHM ITYHKT

FROM IocmmxmmocTs T1, Pericer T2

WHERE T1. KOHELIHBHZ_HYHKT = T2. HAT{AHbHBHZ_HYHKT

)
SELECT * FROM IJOCTUMXUMMOCTE;



166 lnaBa 5

ﬂaHHBIP)I 3aIIpoC BBITTOJHACTCS UTEPATHUBHO B HECKOJILKO TTPOXOI0B.

1. B Havane nepBoii uTepauuyd BO BPEMEHHOM TAOIULIE JoCTKMMOCTb
HEeT HM OfHOU 3amucu. Oneparop UNION (OOBbEIUHUTH) KOMUPYET
CTPOKHU U3 TAOJMLBI Peiicer B TAOJIMIY JOCTUAMMOCTE.

2. Ilpu Bropoil urepauyy MpOCMAaTPUBAIOTCA TOJIBKO TE 3AIUCHU, B KO-
TOPBIX 3HAYEHWE CTOJNONA KOHEUHHM ITYHKT TAOMWIBI JOCTUAMMOCTE
PABHO 3HAYEHUIO HAUAJIBHHI NIYHKT TaOJMULbL Peiice. sl Kaxnon
TAKOW 3amuch OepyTcs 3HAYEHWS HAUAJIBHEV TTYHKT W3 TaOJTWIIBI
HocrmxmumocTes UM 3HAYCHUS KOHEHHH%ﬁHYHKT U3 Ta6Jll/Ile1 PelcH,
a 3aTeM B KayecTBE HOBOW 3amuch J00ABJISAIOTCS B TaOIUILY
IocrmxumocTs. ledepb B TAOAMLE MocrmxumocTs HAXOMSATCI BCE
MTyHKTBI, B KOTOPBIE MOXHO TOMAcTb M3 JIOOOTro MyHKTAa, HAXo-
JSILIErOCsl B CTOJIOLE HAUAJBHHIA IIVHKT TOH XK€ Tabjauubl, Aesasi
TIPU 3TOM He OoJiee OHON MePECATKH.

3. Bo Bpems chenymollieil peKypcuBHOM uTepalmu OyayT oOpaboTaHbI
MapLLUPYThI C AByMs IPOMEXYTOUHBIMU MYyHKTAMM U T. I., IIOKA He
OyayT HaIeHBI Bce MYHKTHI, KyAa B TPUHITATIE MOXHO TIOTACTb.

4. Tlo oKOHYaHWW PEKYPCHUH TOCIECAHUIN oIepaTop SELECT, He yd4a-
CTBYIOIINI B WTEpalnsax, BO3BpAIacT COAEPKNUMOE TaOIUIIBI
ToctmxumocTs. [IpU HEOOXOAMMOCTH €T0 MOXHO IOIOJTHUTH
BBEIpaKEHHEM WHERE C YCJIOBHEM BBIOOPKM HYKHBIX 3aITHCE.

OOpatuTe BHMMAHKME, YTO B PACCMOTPEHHOM 3alpoce BpeMEHHas
Ta0aMLA JocTmxumocTs OMNPEAEISIETCS HA OCHOBE €€ camMoi. DTo 00-
CTOSITEJLCTBO U AEJAET 3alpOC PeKypCUBHBIM. PeKypcHBHOI 4acTbio
OIpeeNeHus SIBIIeTCs OepaTop SELECT, PacHOJOXEeHHBII cpasy 3a
olepaTopoM UNION. BpemeHHas Tabnuua JocrmsumocTs HAMOJHSIET-
¢ NAHHBIMM I10 MEpe BBIIOJHEHUSl PEKYPCUM IO TeX Iop, IOKa Bce
BO3MOXHBIE KOHEYHbIE IMYHKThl HE OKaXyTcs B oToil Tabnuue. Jy0-
JIUPYIOLLMX 3AIlMCEH B 3TOH Tabjule He OyAeT, IOCKOJbKY OllepaTop
UNION MX IOJABJISIET.

PexypcuBHBIE 3ampochl MO3BOJISIIOT MUCAaTh 3KOHOMHBIE MO 00BEMY
KOda U SICHBbIE 110 cBoeil cTpyKType SQL-BbipaxkeHus B cilydasx o0-
paboTKM TabMUIl C TAHHBIMU, KOTOPbIE UMEIOT UepapXuiecKyro opra-
Huzaumio. Hampumep, cloxXHbIe TEXHUYECKHE CUCTEMbl OOBIYHO CO-
CTOSIT U3 KOMIIOHEHTOB, KOTOPbIE B CBOIO OYepeb COCTOSIT U3 JAPYTUX
KOMIIOHEHTOB U T. A. CBI3U MeXIy KOMIOHEHTAMU MOXHO XPaHUTh
B ONHOU Tabnuile, B OJHOM U3 CTOJOIIOB KOTOPOM HaXOMSATCS WJEH-



CrioxHble 3anpocsi 167

TU(UKATOPHI KOMITOHEHTOB, a B JPYIrOM — WACHTU(PUKATOPBI 3IeMEeH-
TOB, BXOISILKUX B COCTAB KOMIOHEHTOB. IIpu 3TOM 2j1eMEHT HEeKOTO-
pOTro KOMITOHEHTa caM MOXET colepXarb Apyrvue 3AeMeHThl. Takum
o0pa3zoM, OIMH U TOT XK€ WASHTU(UKATOP DAEMEHTA MOXKET Haxo-
JUThCSI U B TIEPBOM, U BO BTOPOM CTOJIOLAX TaOIWIIbI, coaepKalei
CBEIEHUS O CBS3SAX KOMIIOHEHT-d1eMeHT. Ilpumep Takoi Tabiauiibl
moKasaH Ha puc. 5.12.

_1 Cucrema : Tabnnua E]@
KomnoHeHt | Jnement -~

|| ¥cTpoicTeal ¥zan

|| ¥cTpoicTeal Yaan

|| ¥cTpoicTeal ¥aan3

|| ¥cTpoicTeal ¥aan3

|| ¥cTpoicTeal ¥aand

|| ¥sen2 Hetane1

|| ¥sen2 Hetane?

|| ¥sen2 Hetane3

|| ¥send Hetane1

|| ¥send Hetane3

|| ¥send Hetanes

| |Aetanes Hetane25

| P |HeTanss Hetane4d w

3anMce: [E[I] |713 [B[E K3 13

Puc. 5.12. Tabnvua cBsa3ei KOMMOHEHT-3/1EMEHT A1 HEKOTOPOW CUCTEMBbI

TunuyHbIA 3aMpoc K TaKoi Tabnule: AaTh CIUCOK BCEX DJIEMEHTOB,
U3 KOTOPbIX COCTOMT KOMIIOHEHT, HampuMep, Ycrpoiicrsol. He
TPYIHO 3aMETUTh, UTO 2Ta 3aJa4ya aHAJOTMYHA PACCMOTPEHHOI paHee
3a[a4€ O JOCTXKMMOCTU IIYHKTOB.

5.4. 3apgaum

3apaua 5.1

B paso. 4.1 paccmarpuBaiuch UTOroBble (YHKIIMH, MO3BOJIOLINE
[IPOU3BOAUTH DJEMEHTAPHbIE BBIYMCICHUS HAl YMCIOBbBIMU JAHHBIMU
B Tabiauue. B maHHOi [1aBe Bbl MO3HAKOMWJIKMCH CO CIOXHBIMU 3a-
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MpocaMu U, cliefloBaTe/IbHO, MOXETe BBITIOJHATh Oojee CIIOXHbBIE
BbluMcieHus. B KauecTBe ympakHeHUs! s TIpeiiarailo BaM 3aaady,
KOTOpasi Ha TMEPBbIN B3TJISIT MOXET TMOKAa3aThCsl CIMIIKOM CIelnalb-
HOI, mpeacTaBisiollell WHTepec JUlb JUIsT MatemMaTukoB. C 3Toit
3ajlayeit yaie BCEro CTATKUBAIOTCS JIOAU, 3aHUMAIOIIMECS] CTaTH-
CcTUYECKUMU pacyeTamu. OJHAKO OHA ToJie3Ha JUIS BCeX M3Yydarolinx
SQL, mockoibKy cBsi3aHa ¢ KOMOWHallUeit WTOTOBLIX (DYHKIUNA W
BJIOXKEHHBIX 3aMpocoB. Takoro poja BLIUMCICHUS BO3HUKAIOT TIPU
aHau3e TaHHBIX.

[lpennaraeTcad  BBIYMCIUTH CPEIHEKBaApaTHUYECKOe OTKIOHEHHE
(CKO) Hekotopoii BenuuuHbl. CKO xapakrepusyeT pazdpoc JaHHBIX
OTHOCUTEJIbHO UX CpeaHero 3HadyeHus. HamomHlo, 4To cpeaHekBa-
paTuyeckoe OTKJIOHEeHME BeJMYMHbI X, obo3HayaeMoe Kak o(X),

eCTh CpelHee 3HaYeHHEe OTKJIOHEHMS 3HAUYeHWI BeIWYMHBI X OT ee
CPEeMHEero 3HauYeHus!, 0003HaYaeMoro 31ech Kak M(X).

Eciu  BenmuumHa X TipencraBiieHa CIKMCKOM CBOWMX 3HAUYEHUM
X1 X9, ..o s Xy, THE N — KonmmyecTBo Beex 3HaueHuit X, to CKO pac-
CcUMThIBaeTCs o opmyie:
) 1/2
N

o(X)= ;(x,-—M(X)) NWN-1)| ,

N
e M(X)= Z X; /N — cpenHee 3HaUY€HVE BEIMYNHBI X.

i=1
WHaue rosops, ms1 BelurciaeHuss CKO BenuuuHbl X clieayeT BbIIOJ-
HUTb CJEAYIOLIUE BbIYUCACHMS.

1. Bouncnuth cpenHee 3HaueHue M(X).

2. BelUMCIUTL CYyMMYy BceX KBaJpaTOB pa3HOCTei (xl- -M(X )) , T. €.

OTKJIOHEHUN 3HAYEHUU BeIUYUHBL X OT UMX CPp€IHEro 3HAYCHUA
M(X).

3. TMomy4yeHHBIN pe3yabTaT noneauTb Ha N(N —1).

4. W3 MoJy9eHHOTO pe3yiIbTaTa U3BJIeyb KBaApaTHEBIN KOPEHb.

HonycTuM, y HaC MMEETCd CIMCOK 3HAYEHUIH HEKOTOPO BEJMUYMHBI,
HaIlpuMMep, YMCJIOBOM CTOJ0Eel X B TaONUlEe Wzamepenus. Llpumep
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Takoi Tabauilel ToKa3zaH Ha puc. 5.13. Tpebdyetcst Beruuciauts CKO
3HAYEHU I 3TOTO CTONONA.

1 Mame pe HuA. .. E]@
% )

» 2
3l
5
10
15w

Sawee: () 4 [ 1

Puc. 5.13. Ta6bnmua ¢ YMCnoBbIMU 3HAYEHUAMM

HeTtpynHo moacuuTaTh, YTO CpelHee 3HaUYeHWe cToJ0a X TaOaUIIbI
Uamepennsa paBHO 7. CpenHee 3HaUYeHW cronblia, KaKk U3BECTHO,
MOXHO TIOJIYUUTh € TIOMOIIbI0 (GyHKIUU AVG (). CHavajga mocMoT-
PUM, KaKOBbI OTKJIOHEHUsI 3HAYEHUI BEIMUYMHBI X OT CPEIHEro 3Ha-
yeHus1. s 3Toro BBIMOJHUM CIEAYIOIIUI 3ampoc:

SELECT Vszmepenusa.X, X—M AS OTkJIOHEeHME OT Cp
FROM WMszmepenmnda, (SELECT AVG(X) AS M FROM UszmepeHUd) ;

PesynbpraT nanHoro 3ampoca nokasad Ha puc. 5.14.

= OTNoOHe HKHE _0T_cp :... g@
S | OTKNOHEHKME 0T _Cp

i 2 4

- 3 -4

- & -2

- 10 3

- 14 ]
3anMck: E ’71 E]@

Puc. 5.14. Ta6bnmua OTKIIOHEHWI 3Ha4YeHulA cTtonbua X
OT cpeaHero 3Ha4yeHus

Oo6paruTe BHUMAHUE HA MCIIOJIb30BAHUE AEKAPTOBOIO IIPOM3BEACHMS
KUCXOMHOI Tabiulibl Ha pe3y/bTraT, BO3BPAlUAeMblil I[10A3AIPOCOM,
KOTOpPBIA BBIUMCISET cpeaHee 3HaYeHue (AVG (X)).
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O,Z[HaKO B Ka4YE€CTBE MPOMEXKYTOUYHOIO PEIICHUA TIOCTABJIEHHON 3ana-
yn OOJIbIIe TTOAOMAET CIACAYIONINI 3a1Ipoc:

SELECT SUM( (X-M) * (X-M)) AS CyMMaiKBioTK_HOHeHI/Iﬁ

FROM WMszmepeHmnda, (SELECT AVG(X) AS M FROM UszmMepeHUH) ;

Hnsg Tabiauibl, NoKazaHHOM Ha puc. 5.13, maHHBIA 3ampoc BEpPHET
118. 3ameTuM, 4TO B KayecTBe Napamerpa (pyHKLUU SUM() MOXKHO
ObU1O OBl IepeaaTb POWER ( (X-M), 2), T. €. BbIpax€HHE, BbI3bIBAIO-
wee ¢GpyHKLMIO Bo3BeAeHUst B creneHb. OnHako B Microsoft Access
9TOT BAPUAHT HE MPOMAET, MOCKOIbKY ACCESS MCIONb3YET BbIUMCIIM-
TeJNbHbIe YHKIIMU U3 apceHana s3bika VBA, a He SQL.

Ternepb ocTajoch COBCEM HEMHOTO CAENaTh, YTOOBI MONYYUTH Cpen-
HeKBaJipaTuyeckoe OTKJIOHeHue. s 3Toro BaM TMOHAI00STCS ofle-
paluu onpeaeeHus] KOJWYecTBa 3HAYeHWH, NeeHUs] U U3BJICUSHUS
KBaJpaTHOTO KOPHS (cM. pa3d. 4.2.2). TlonpobyiiTe caMocTosITeTbHO
copmupoBarh 3anmpoc Ha nogydyeHne CKO 3HaueHmMit cTojbdia x
TaOTAIIEI zMepeHUA.

3apauva 5.2

B paszd. 5.2.1 paccmarpuBanach TaONMWIA Peiicer (HAUAJIBHED IIYHKT,
KOHEUHHI TIYHKT), coOAepXallas CBEAEHUS O TOM, U3 KAKUX [yHKTOB
U B KakuWe MOXHO TIOMAacTh C TMOMOIIBIO TOTO WM WHOTO aBuapeiica.
Ha puc. 5.4 nokaszaH rpad JOCTMKMMOCTU IyHKTOB aBUApeicaMu U Co-
OTBETCTByWOIIAs eMy Tabnmuia. Kaxkmoil crpenke Ha Tpade M Kaxmoi
3anucyu Tabjulbl COOTBETCTBYET HEKOTOpbIU pelic. Tak, Hanmpumep, u3
MyHKTa A MOXHO TomnacTh B MyHKT B mocpeacTBoM HEKOTOpOoro aBua-
perica, Ho u3 B B A aBuapeiica HeT. JlonycTuM, aBUAKOMIIAHUS, OCYILE-
CTRISIIONIAS TIEPEBO3KU IO MapIlpyTaM, OpTraHM30Bala IS KakIOTO
NpsSIMOIO peiica COOTBETCTBYIOIIMI €My oOparHbiii peiic. Hampumep,
eclii B MCXOJHOM Tabnuile umeetcs 3amuch (A, B), To B Momuduimpo-
BaHHOI Tabnulle No/KHA ObITh 3amuch (B, A).

CdopMmynupyiiTe 3ampoc K UCXOMHOW TabNUIE Peiicel, BO3BpallalO-
WA TabJIUILY, COAEPXKAIIYID CBEAEHUST KaK O MPSIMBbIX, TaK U 00 00-
paTHBIX peicax.

3apauva 5.3

Hnst Tabnuupl Pevice (HAUANBHEY TIYHKT, KOHEUHHM IIYHKT), KOTOpas
MoKazaHa Ha puc. 5.4, chopMyIUpyiiTe 3ampoc, KOTOPbLA BO3BpalLAET
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TabJUIy CO CBENCHUSMH O IOCTIDKIMOCTH ITYHKTOB, B KOTOPEIE
MOXHO TIOTIaCTh TTOCPEICTBOM He Gojiee IBYX Tepecanok. Pemmre a1y
3amaqy, He UCTIONB3YsT PEeKYPCUBHBIX 3aTTPOCOB.

3apava 5.4

Jts TaGNMUIIBI Pevicer (HAUAJIBHE IIYHKT, KOHEUHHM IIYHKT), KOTOPas
MokaszaHa Ha puc. 5.4, chopMmynupyiite 3ampoc, KOTOPbIM Bo3Bpalia-
€T CTIMCOK ITYHKTOB, B KOTOPHIE MOXKHO TIOTACTh KaK M3 MYyHKTa A,
TaK U U3 TIyHKTa B.

3apaya 5.5

HYCTB nMeeTcs TabauIa COTpyIHUKU (ID_COprJ:[HMKa, OnmncaHue,
ID nauarnbeMKa), NTOKAa3aHHaAs Ha puc. 5.15. Ora Tabnauma coaepkuT
CMIACOK WAEHTU(PHUKATOPOB (ID corpynmumxa) BCEX COTPYAHUKOB
HeKoTopoit pupMmbl. sl KaXXI0T0 COTpYyIHUKA YKa3aH WAeHTUhUKA-
TOp €ro HEMOCPENCTBEHHOTO HAYAJbHUKA (ID nauamsuuxa). JIroboe
OTpENETIEHHOE 3HAUYEHWE CTOJIONA ID nawaneuwmxa O00S3aTENBHO
BCTpEYaeTcsd W CPENN 3HAYEHWH CTOJNONA ID corpymHmka, MOCKONIBKY
10001 HAaYATbHUK SIBJISIETCSI B TO XK€ BPEMS U COTPYAHUKOM (DUPMBI.

_1 CoTpyanmicH : Tabnmua E]@
ID_cquy,ﬂ,HHKa| Dnucanue |ID_HauaﬂbHHKa T
. 1 leHepanbHEIR QUPpEKTOR
. 2 [naeHeId Byxrantep 1
. 3 3amecTHTENE OHMPEKTOpa 1
. 4 Hay. TpaHcnopTHoro oToena 3
. 5 Hay. oTmena mapkeTWHra 3
. B Ha4. cknapa 3
. 7 Byxrantep 2
. 3 Boautene 4
. 8 ABTOMEXAHMEK 4
. 10 Cnecape 4
. 11 Knapoewmk 4]
. 12 Crapox a]
. 13 CekpeTape 1
i 14 Yhopwuua ][0
Januce: [E[I] |714 [B[E ns 14

Puc. 5.15. Ta6nvua co ceBegeHnaMmn 0 cybopamHaumm COTPYAHNKOB
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B o0uieM ciiyyae HEKOTOpble COTPYAHUKW MOTYT HEe UMETh MOIYU-
HeHHbIX. TakuM obpaszoM, AaHHAas TabIMLA COAEPXKUT MHGMOPMALIUIO
0 uepapxuu (CyoopAauHaInum) COTPYIHUKOB (PUPMBL.

CdopmynupyiiTe 3ampoc, BO3BpAIIAIOIINNA CIMCOK BCEX COTPYIHU-
KOB, KOTOpbIE HEMNOCPEACTBEHHO MOAYMHEHBI TOMY € HAuyajlbHUKY,
YTO M TAHHEIN coTpygHMK. Ecnm pemurs qaHHyo 3amavdy, HalpuMmep,
OTHOCUTEJIBHO BOAUTEJIS, TO U3 TaOAMILbI HA puc. 5.15 BUAHO, YTO OH
HEIOCPENCTBEHHO TTOAYMHEH HAaYaJIbHUKY TPAHCIIOPTHOTO OTAEHA H,
CJel0BaTeJbHO, HEOoOXOAUMO OIpPeleauTh BCEX COTPYAHUKOB BTOr0
oTzena.

ChopmynupyiiTe 3arpoc, BO3BpAIIAONINN CITHCOK BCEX COTPYIHU-
KOB, KOTOpbIe MOJYMHEHBI (B TOM YHMC/IE U OIOCPEIOBAHO) TOMY Xe
HaAYaJbHUKY, YTO W JAHHBINH COTPYIHUK.
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[No6aBneHune, ypaneHve
N U3MEHEeHNe JaHHbIX
B Tabnuuyax

3arnpocsl, pacCMOTPeHHBIE B MPEIBIMYIINX TaBaX, OBUIM HaIpaBiie-
Hbl Ha TO, YTOOBI MOJYYMTh AAHHBIE, COAEpXKAILUECS B CYLIECTBYIO-
mux Tabauiax 0asbl MaHHBIX. [JTABHBIM KITIOYEBBIM CIOBOM TAaKHMX
3aIpoCcoOB Ha BHIOOPKY JAHHBIX SABILETCA SELECT. 3alpochl Ha BbI-
6OpKy JaHHBIX BCETIA BO3BPAIAlOT BUPTYATBHYIO TaOIUILy, KOTOpas
OTCYTCTBYeT B 0a3ze MaHHBIX M CO3[AETCSA BPEMEHHO JMIb AJS TOro,
YTOOBI TIPEACTaBUTh BHIOpaHHBIE MaHHBIE TToNb3oBareio. [1pm co3ma-
HUM U JaJbHEeMIlIeM COMPOBOXIEHUM 0a3bl JAHHBIX OOBIYHO BO3HU-
KaeT 3amada mo0OaBjeHWsI HOBBIX W YAQJeHUS HEHYXXHBIX 3arnceit,
a TAKXe M3MEHEHHs comep:KUMoro ssueek tadonuubl. B SQL ang atoro
TIPETyCMOTPEHBI OMepaTophl INSERT (BCTaBUTh), DELETE (YOAJIHUTH) U
UPDATE (M3MEHMTbh). 3alpochl, HAYMHAIOIIUECS C ITUX KIHOYEBbIX
CJIOB, HE BO3BpAIAIOT JAaHHEIC B BUIE BUPTYATBHON TAOGIWITHI, a W3-
MEHSIOT COAEepPXKUMOE YXKE CYILIEeCTBYIOLIMX Tabiauu 06a3bl AAaHHBIX.
3arnpochkl Ha MoauduKaluioo (TodaBieHue, ynajeHne U U3MEeHEHUE)
JAHHBIX MOTYT COAEPXKATb BIOXEHHBIE 3allPOChl HA BHIOOPKY AaHHBIX
U3 TOI Xe camoit TabaWIIbl WK U3 APYTUX TaOMuIL (cm. ea. 5), olHa-
KO CaMU HE€ MOTYT ObITh BJIOXEHBI B Opyrue 3ampochbl. Takum obpa-
30M, OTIEPATOPBI INSERT, DELETE W UPDATE B SQL-BBIpaskeHHW MO-
IYT HAXOAUTHCS TOJBKO B CAMOM Hayaie.

6.1. [lo6aBneHne HOBbIX 3anucen

Korna coznaerca tabiauua 6aspl AaHHBIX, OHA HE COAEPXMUT HUKAKHUX
3amnuceit, T. €. sSBisieTcsl mycToi. YToObl HAMOMHUThL TAOAWILy AAHHBI-
MM, HEOOXOAMMO 100aBUTh (BCTABUTb) B Hee XOTS Obl OJHY 3aIllCh.



174 naBa 6

st 3TOTO CIYXKUT omneparop INSERT (BCTaBUTh), KOTOPBI UMeeT He-
CKOJIbKO (DOpM:

(O INSERT INTO rmsTaGmap VALUES (crmcox3Hauerrsi) — BCTABISET
IYCTYIO 3alMCh B YKA3aHHYIO TAOJMLY M 3aIOJHIET 3Ty 3alUCh
3HAYEHMUSIMU M3 CIMCKA, YKA3aHHOIO 3a KIIIOYEBbIM CJIIOBOM
vALUES. Ilpu aTOM mepBoe B CIOMCKE 3HAYEHUE BBOAUTCI B IIep-
BbIil cToJIOEL] Ta0IULIbl, BTOPOE 3HAYEHUE — BO BTOPOH cTosnbel u
1. A. Iopsimok cToaOLOB 3aAaeTcs Npu CO3AAHUMM TadauLblL. JdaH-
Has ¢dopMma omneparopa INSERT HE OYEHb HaJeXHa, IOCKOJbKY
HETPYAHO OLIMOMTLCI B IMOPSAKE BBOAMMBIX 3HaueHuil. Bonee
HaIexXHON U TMOKOM SIBJsgeTcs clieaytolias ¢popma;

O INSERT INTO mmaTabumipm (crmcoxCrontios) VALUES (crmcox3Ha-
vyermr) — BCTABJIYET IIYCTYIO 3allUChb B YyKaszaHHylo TaO/uily
U BBOAUT B 3aJaHHbIE CTOJIOLbI 3HAYEHUS] U3 YKA3AHHOTO CIIMCKA.
IIpu 3TOM B HEPBbIA CTONOELL U3 crmcorCTonbiios BBOAUTCS lEp-
BOE€ 3HAUEHME U3 crcoxBuauvenmsi, BO BTOPON CTOJOEI] — BTOpOE
3HaueHue U T. A. ITopsiioK MMEH CTOJOLOB B CIIUCKE MOXET OTJIM-
YaThCd OT UX IMOPSIKA, 3aNaHHOIO MpU co3gaHuu Tabauiibl. CTonb-
Libl, KOTOPbIE HE YyKa3aHbl B CIIMCKE, 3allOJHSIOTCS 3HaYeHUEM
NULL. MHorga TpeOyercsl mpocTo 100aBuTh IIyCTyIO 3amuch. B aToM
ciydae nepsasg dopMa omeparopa INSERT TpeOyeT mocie KIo4eBO-
ro ¢jJ10Ba VALUES yKa3arb CIIMCOK 3HAYEHUI NULL, JUIMHA KOTOPOIro
paBHa KojuyecTBy cTosooB. OnHAKO €CTb JYUILIEE PEILIEHUE:

INSERT INTO mMagTabimaml (mvs/ioboroConbria) VALUES (NULL) ;

PexoMmeHayeTcs MCIOAb30BaTh MMEHHO OaHHYIO (GOpMy oIeparo-
pa INSERT. Crnenyouuid 3ampoc 100aBisgeT HOBYIO 3allUChb B Tad-
JIMy Kiamewnter, IIPM 3TOM B CTO011IbI Vma, Temedpor U Cym-—
Ma 3akasa BBOMATCA 3HAYCHUs 'Nerpom', '444-4444' KU 25300
COOTBETCTBEHHO:

INSERT INTO KimeHTh (VMMsa, TemnedoH, Cymva 3akasa)

VALUES ('TeTpor', '444-4444', 25300);
Hauvnas ¢ SQL-92, nosiBuiach BO3MOXHOCTb paboTaTh CO 3Haue-
HUSIMM THTA 3alCh. DTO TO3BOJISIET 34 KJIIOUEBBIM CJIOBOM VALUES

yKazaTh HECKOJbKO HAaOOPOB 3HAYEHWI B KPYIJIbIX CKOOKax (3amu-
ceit), KoTopble HeoOXOIMMO BCTaBUTh B Tabnuity. Hampumep:

INSERT INTO Kmmenter (Vsz, Tenedon, Cymma 3akaza)
VALUES
('IlerpoB', '444-4444', 25300),
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('"MBanom', '555-5555", 45100),
('Cupmopor', '777-7777', 1200),
('Baxapom', '123-9870", 7800);

O INSERT INTO mmaTabumrp (crmcoxCrontios) SELECT ... — BCTaB-
JISIET B YKa3aHHYO TaOJMLY 3alMCU, BO3BpalllaeMble 3aIpPOCOM Ha
BbIOOPKY.

Ha npakTtuke Hepeako TpeOyeTcs 3arpy3uTh B OHY TabJIuIly JaH-
HbBle U3 Apyroit Tabnauibl. Hampumep, paHee co3naHHasi Tabiauia
KoHuTaxTe COJAEPXKUT MMEHA U Apyrue JaHHbIE O KIUEHTax, KOTO-
pble HEOOXOAUMO BCTABUTh B TAOJMUILY Kmmenter [T 3TOTO B Ofe-
paTope INSERT BMECTO VALUES MOXHO WCITOJb30BaTh OIeparop
SELECT, BBIOMpAIOLIKI 3aMucK, HEOOXOAMMBIE TSI BCTaBKMU.

,[lOHyCTl/lM, TaOJULBl KimenTer U KoHTakTer MMEIOT OJHOUMMEHHBIE
U OJHOTUIIHBIE CTOJOLbI Mms, Anpec U Tenedboun. Ipedyerca goda-
BUTb BCE€ 3alMCHU U3 TAOJMLbBL Konraxrer B TAONULY Kinenrer DTO
MOXHO CI€JaTh ¢ IIOMOILbIO CAEAYIOIIEro 3ampoca:;

INSERT INTO KnmenThl (VMsa, Anpec, TenedoH)

SELECT Mwmsa, Appec, Tenepor FROM KOHTAKTHL;

Cnenyxnunﬁ 3aIIpoC BCTABJISIET B Ta6nnuy KnuenTsl TOJBKO TE€
3aMMACH N3 TaOITUIIHI KoHTaxTe, KOTOPBIX B HEW €IllE HET. Takum
06p330Mg MPOUCXOAUT JIOTIOJIHEHUE TIEPBOM TaOJHUIIBI TAaHHBIMU
U3 BTOpPOU TaOJTHTIBI:
INSERT INTO KmmeHtel (MM, Anpec, Tenedon)
SELECT Vwma, Ampec, TenedpoH FROM KOHTaKTH
WHERE KimeHTEL. VM <> KOHTaKTHL. ViMs AND
KnmmeHnTH. Anpec <> KoHTaKTH.Anpec AND
Konraktel. Viva IS NOT NULL;

3mech B oleparope WHERE NPHUMEHEHO CJIOXHOE YCIOBHE Ha CITy-
yaif, ecaIu B TaONMMIIaX OKAXyTcsI ogHOGAMMWIBLBI WIN B TaOIUIE
KouraxTe OKAXYTCS HEOIpeaeJIeHHBIE NMeHA.

C noMoliblo omeparopa INSERT MOXHO A00aBUTb ONHY WM He-
CKOJIbKO 3amucell TOJIbKO B 0AHY Tabmuily. Kpome Toro, HeoO0xoaumo
YYUTBIBATh CAEMYIOLIE OOCTOSATENbCTBA:

O Ttabnuia MOXeT MUMETh CTOJIOell THTA SERIAL (CUETYUK), UMEIO-
WA YyHUKaTbHBIE 3HaueHus1, KoTopbie CYDB/l HazHauaeT aBToMa-
TUYECKU. DTO 0OecTeunBaeT YHUKATbHOCTb BCEX 3aMuceil TaOMUIIbl
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1, CJIeJOBaTeIbHO, €€ COOTBETCTBHWE 1-0if HOpMaJgbHOI dopMe.
IMosToMy B cTCKe CTOJOIIOB B OIepaTrope INSERT He CIIemyeT
YKa3bIBaTh CTOJOIIBI TUTA SERIAL;

O eciu CIUCOK CTOJOLOB, YKa3aHHbI B omeparope INSERT, COAep-
XKUT He BCE€ CTOJOLbLI TAaOIMILbI, TO B OCTABLIMECS CTOJOLBI (3a
UCKJIIOUEHUEM CTOJ0LA TUIA SERIAL) OyAyT BBEAE€HbI 3HAYCHMS
NULL (HeollpedelleHHOe 3HauyeHue), a B CToJ0el THIA SERIAL
MpaBuibHOE yKcoBoe 3HaueHue Beeaer CYB/I;

O npu BBeACHWM 3HAUYEHUI B CTOJOIBI HOBOW 3armucy HEOOXOMUMO
CJIeINTh, YTOOBI TUTIBI 3HAYEHUU COOTBETCTBOBAIM TUIIAM CTOJIO-
1oB Taonuubl. [lpy HEOOXOAUMOCTH MOXHO BOCTOJb30BATHCS
¢yHKIIMEN Tpeodpa3zoBaHUST TUTIOB CAST () ;

O Tabauua MOXeT UMEeTh OrpaHuyeHus (cm. pasd. 7.1). Eciu BBoau-
Mbl€ JaHHbIE HE YIOBJIETBOPSIOT YCIOBUSM DTUX OFPaHUYEHMI, TO
3alpoc Ha Jo0aBjieHUE JaHHbIX HE OyneT BbilosiHEeH. Tak, Ha-
IpUMep, €cJUd B OrpaHMYEHMM Ha KaKoi-I1ubo cTojbel yKazaHo,
YTO OH HE MOXET MMETh 3HAYeHHUs NULL, TO IOMBITKA JOOABUTH
IYCTYIO 3allMCh NpuBeIeT K ouiuOKe. B aToM ciyyae HeoOxoaumo
HCMOJIb30BaTh ONEPaTop INSERT INTO € KIIOYEBBIM CJIOBOM
VALUES, YTOOBI Cpa3y BBECTM 3HAU€HUE, YIOBIETBOPAIOLIEE Orpa-
HUYEHUSIM.

6.2. YpaneHue 3anucen

llﬂﬂ yﬂaneumg,sanmceﬁ,ms TaﬁﬂﬂubqunlMeHﬂETCH OoIeparop DELETE
(ymanurhb):
DELETE FROM mMmsTabumrrr WHERE ycioBue;

HaHHblil omeparop yaaaseT U3 yKa3aHHON TaOnMilbl 3amucu (a He
OTIeJIbHbIE 3HAYEHMS CTOJOLOB), KOTOPbIE YIOBJIETBOPSIOT YyKa3aH-
HOMY YCJIOBMIO. YCIOBUE — ITO JIOTUYECKOE BhIPAKEHME, PA3IUYHbIE
KOHCTPYKLHUM KOTOPOro ObLIM pacCMOTPEHbI B MPENbIIYIIMX IIaBaXx.

Crenyoluit 3anpoc yaajaser 3anucu U3 TaOJIUUbl KavenTs, B KOTO-
poit 3HaUeHue CToJIONA Vms PABHO 'VBaHOB':
DELETE FROM KimmeHTel WHERE VMmsa = 'VBahoB';

Ecin Ta6nnua Krnenter COOACPKUT HECKOJIBKO SHHHCCﬁ,B KOTOPbIX
€CTb KIIUCHT HB&HOB, TO BC€ OHHU 6YI[YT YAaJI€CHDI.
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B omepatope WHERE MOXeT HaXOOWUTHCS TTOA3AINIpoC Ha BEIOOPKY JaH-
HBIX (omepatop SELECT). Ilomzampockl B omneparope DELETE paboTa-
0T TOYHO TaK Xe, KaK U B oleparope SELECT.

[lycte B 6a3e maHHbIX uMeeTcs Tabauua Opomaxu (ID Topapa, Cym-—
Ma szakasa, ID kimenra), COAEPXKAIUAs CBEAEHUS O MPOAAKAX TOBA-
poB KiMeHTaMm. TpebyeTca yaaluTb M3 3TOM TAaOAMLbL 3alMCU O TeX
KJIMEHTax, KOTOpble MPUOOpeIn ToBapbl Ha cyMMmy, MeHbliyio 1000.
11 9TOro MOXHO MCIIO0JIb30BaTh TAKOH 3ampoc:

DELETE FROM Ilpomaxu T1

WHERE 1000 >=

(SELECT SUM(TZ.Cymmva zakaza) FROM Ilpomaxu T2
WHERE T1.ID xumeHTa= T2.ID xmmMeHTa);

31ech 3ampoc Ha yaajeHue 3amuceil U3 TabauIlbl pomaxu COACPKUT
CBSI3aHHBINW (KOppEeNUpPOBaHHbBIN) MOA3aNpoc, BLIUUCISIIOUINN CyMMYy
3HAUEHNH cTONMONA Cymma zaxasa. OOpaTWTEe BHUMaHWE Ha MCIONb-
30BaHME JIBYX PA3NIMYHBIX TICEBIOHUMOB ISl OTHON M TOU Xe Tabau-
upl. [Ipu BBITIONIHEHWHW JAHHOTO 3amnpoca Ha yAajeHue MPOUCXOAMT,
Kak M TIOJIOKEHO B CjIydyae CBSI3aHHBIX TOA3aMpOCOB, TMOCcea0Ba-
TeJbHBIM MTPOCMOTP 3amnuceit B Tadnule Mpomaxu. JJUTs KaKaoi 3amu-
CH TIpoBepsieTCsl yCoBUe ofeparopa WHERE, 2 UME@HHO BBITIOJTHSIETCS
MO/13aMPOC, BBIYMCIIIONINY CyMMY 3HAYEHWH CTONIONA Cymva zaxasa
JUIST BceX 3amuceil, B KOTOPBIX MAEHTHMUKATOP KIVMEeHTa paBeH 3Ha-
YEHUIO0 BTOr0 MACHTU(UKATOpa B TEKyllel 3amucu (TeKyllel Ha3bl-
BaeTcsl 3aluch, MpocMaTpuBaeMasi B JaHHBI MoMeHT). Ecnu BeluMc-
JIeHHoe 3HaueHue He mpeBbilract 1000, To yciaoBue omneparopa WHERE
BBITIOJIHSIETCSI M TeKylllasl 3aluch ynaajisieTcsl, B MPOTUBHOM cllyyae
3anuch He ynajisiercs. Jlajee MpPOUMCXOAUT Tepexol K ciaeayrolieit
3aMucu, paccMaTpuBaeMol B KavyecTBe TEKylllel, U ONMCaHHBIE Neii-
CTBUSI TIOBTOPSIIOTCSI CHOBA.

Tenepb paccMOTpUM IPUMEP, B KOTOPOM TpedyeTcs YIIUTh 3alUCU
B ONHOK TabJMLE B COOTBETCTBUM C YCIOBUEM, 0OpabaThIBaIOILIUM
3anucu B apyroi tabsuie. Jornyctum, B 0a3e JaHHbIX MMEIOTCH JBE
Ta0ULIbL:

a Hponaxm(ID_TOBapa,CyMMa_saKasa,ID_KnmeHTaﬁ
0 KﬂM@HTH(IDiKHMeHTa,MMH,AﬂpeC)

TpeOyercst ynanuTh U3 TabIUIbl KmvenTsr T€ 3aMUCU O KIMEHTaX, KOTO-
pble ipuobpenu ToBapbl Ha cymmy, MeHbinyto 1000. Cymmbl 3aka3oB
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KIIMEHTOB COACPXKATCSI B Ta6J'II/IH€ IIponmaxu, d 3AlMUCU H€O6XO,Z[I/IMO
YAAISTh U3 TaOMUIIBl KiawenTs, B KOTOPOW HET JAHHBIX O Mpuobpe-
TEHHbBIX TOBApax. TeMm He MEHEC, I PpCUIICHUA 3TOW 3aJa4YM MOXKHO
UCITOJIB30BaThH 3aIIpoc, AHAJIOTUYHBIN NpeabpiaymemMy:

DELETE FROM KimenTel T1

WHERE 1000 >=

(SELECT SUM(TZ2.Cymma 3akasza) FROM IIpomaxm T2
WHERE T1.ID xumeHTa= T2.ID xmmMeHTa);

Ornepaius yaajeHusl 3anuceil U3 Tabiulbl SBJISETCS OIACHOW B TOM
CMbICJIE, YTO CBsI3aHA C PUCKOM HEOOpaTUMbIX MOTEPb JAaHHBIX
B Cllyyae CeMaHTUYeCKHMX (HO He CHMHTAKCHMYECKUX) OILNMOOK Mpu
dopmyauposke SQL-Bbipaxenus. YToObl 130eXaTh HENPUSTHOCTENH,
rnepe ylajleHUeM 3aluceil PEKOMEHYETCSl cHayala BbIIIOJHUTb CO-
OTBETCTBYIOLLIMI 3alpoc Ha BbIOOPKY, UYTOObI IIPOCMOTPETb, Kakue
3anucu Oyayt yaajieHbl. Tak, HanpuMep, Iepel BbIIIOJHEHUEM pac-
CMOTPEHHOTO PaHee 3alpoca Ha yAaleHUE He [OMELIAET BbIIOJHUTD
COOTBETCTBYIOLLIUI 3aIIpOC Ha BbIOOPKY:

SELECT * FROM KymeHTel T1

WHERE 1000 >=

(SELECT SUM(TZ.Cymmva zakaza) FROM Ilpomaxu T2
WHERE T1.ID xumeHTa= T2.ID xmmMeHTa);

Z[I[SI YOAJICHUS BCEX 3anuceid U3 TabauIbl JOCTATOYHO MCMOJb30BATh
OIIepaTop DELETE 0e3 KITI0YEBOTO CJIOBA WHERE. an/I 3TOM cama Tao-
JIULIa CO BCEMHU OINPECACIICHHBIMU B Hel CTOHGHaMI/I OCTA€TCA U IOTO-
Ba JUISI BCTABKU HOBBIX 3AITUCEN. HaHpI/IMCpZ

DELETE FROM KimeHTEL;

. BHumMmaHune '

Tabnviua MoxeT UMeTb orpaHuyeHns (cm. pa3d. 7.1), KoTopble MOryT
NpenaTCcTBOBaTL YAANEHMWI0 HEKOTOPbIX MU BCEX 3anncen.

6.3. U3aMeHeHne aaHHbIX

s u3MeHeHus1 3HAYeHUI CTOA0LOB TAaOJMLbl IPUMEHIETCS Olepa-
TOpP UPDATE (M3MEHUTb, OOHOBUTb). UTOOBI U3MEHWUTb 3HAYEHMUS
B OJHOM CTOJIOLE TaOJULBI B TeX 3AIUCIX, KOTOPhIE YAOBIETBOPSIOT
HEKOTOPOMY YCJIOBHUIO, ClIeAYeT BbIIOIHUTh TAKOI 3alpoc:

UPDATE mmMsgTabumiml SET mvaCrosibiia = sHaveHne WHERE ycioBue;
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3a KIIIOYEBBIM CJIOBOM SET (YCTaHOBI/ITb) CJICOYET BBIPAXKCHUE pAaBCH-
CTBd, B JIEBOM 4acTu KOTOPOIro yKa3bIBA€TCA MM CTOJI6Lla, a B IIpa-
BOU — BBIPAKCHUE, SHAYECHUE KOTOPOTO CIECAYET CACIATh 3HAYCHUEM
JaHHOIO CTOJl6LLa. Ot YCTaHOBKU 6YZL)/T BbIITOJIHEHDbI B T€X 34IIMCAX,
KOTOPbIC YOOBJIECTBOPAIOT YCIIOBUIO B OIIEPATOPE WHERE.

YT006BI OIHUM OIlepaTopoM UPDATE YCTAHOBUTHb HOBDLIC 3HAYCHUS
cpaszy 1Jid HECKOJbKUX CTOJI6L[OB, BCJI€d 3a KIIOYUEBBIM CJIOBOM SET
3AITUCBIBAIOTCS COOTBETCTBYIOIIME BBIPAKCHUS PaBCHCTBA, PA3dCIICH-
HbIC 3aIlATbIMU:

UPDATE rvs Tabimiiis!

SET mvmaCrosbrial = sBHavenmel, mmsaCronbrial = 3HaYeHUeZ, ... ,
mmsCronbriaN = sHaueHneN

WHERE yciuioBue;

Hanpumep, cheaytommiti 3amnpoc MU3MeHSIET 3HAaYeHMS] CTOJOI0B
Tenepon M Cymma 3zakasa B Ta6nmue Knuenter OJIS TEX 3anmceﬁ,
B KOTOPBIX CTO.J'[66]_[ Vima UMEET 3HAYCHUE 'ViBaHOB'!

UPDATE KiMeHTEL

SET Tenedon = '333-1234', Cymma 3akasa = 2570

WHERE VMg = 'VBaHOB';

Hcnonb3oBaHue oleparopa WHERE B oleparope UPDATE He o0s3a-
TeabHo. Ecim OH oTCyTCTBYeT, TO YKa3aHHBIE B SET W3MEHEHUs Oy-
JIyT IPOU3BEIEHBI AJI BCeX 3aluceil TabauLbl.

Onepauusi U3BMEHEHUs 3alMCcel, KAK U UX ydajdeHue, CBI3aHa ¢ puc-
KOM HeoOpaTUMBIX MOTeph NAHHBIX B CJIy9ae CEMAaHTHMYECKUX OIITH-
ook npu popmynupobke SQL-BeipakeHuss. Harpumep, CTOUT TOIbKO
3a0BITh HAMMCATh OIEPATOP WHERE, W OyIyT OOHOBJIEHBI 3HAUCHUST BO
Bcex 3amucsax Taomuibl. YToObl u30exarb MmOgOOHBIX HEIPUITHO-
CTeii, Tiepel; OOHOBJIEHNEM 3alUCel PeKOMEHIYeTCs BEBIITOJTHUTH CO-
OTBETCTBYIOLLIMI 3alpOC HA BbIOOPKY, 4YTOOBI IIPOCMOTPETb, KaKUe
3armucy OynyT maMeHeHbl. Hampumep, mepen BBIMOIHEHWEM IIPUBE-
JEHHOro paHee 3ampoca Ha OOHOBIEHUE AAHHBIX HE IIOMELIAET BbI-
TMOJIHATH COOTBETCTBYIOIINIA 3aIIpOC Ha BHIOOPKY JAHHBIX:

SELECT * FROM KiMeHTH

WHERE Jmsa = 'VBaHOB';
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. BHumaHune '

Tabnvua MoXeT MMeTb orpaHudeHns (cm. pas3d. 7.1). Ecnn ycraHas-
nMBaemMble 3HauYeHus CTONOLOB He YAOBMNETBOPSAIT YCNOBUAM 3TUX
OrpaHNYeHni, TO 3anpPoc Ha OBHOBMNEHME OAHHBIX BbINOMNHEH He Byaer.

VcaoBue B omeparope WHERE MOXET COAEpKaTh ITOA3AIPOCH], B TOM
yucae M cBg3aHHble. IlycTh B 0ase maHHBIX MMeEETcsl TAabnMLA IIpomaxi
(ID_TOBapa, Cymma 3zakasa, ID_KnmeHTa), coacpxaiass CBEACHUSA
0 mpoaaxax ToBapoB knueHTaM. Ilpenmosioxum, 4yro Tpedyercsd cue-
math 5% CKHUOKY TeM KIHWEHTaM, KOTOpble MPUOOpeIn TOBaphl Ha
cymmy, Oonbiayro 1000. [liusg sroro ciaeayer U3MEHMUTh 3HAYEHUS
cToN0Ia Cymva saxasza, MPOCTO YMHOXUTH MX Ha 0,95. OnHako stn
M3MEHEHMS] JOJKHBL ObITh BBIINOJHEHBI, TOJbKO €C/IM CyMMa 3HAue-
HUI 3TOTrO Mo It JaHHoro KimeHTa mnpeBbimaeT 1000. Takum 00-
pa3oM, 3ampoc HAa U3MEHEHHUE NAHHBIX JOJLKEH COAEpPXKATh CBA3AH-
HBIN ToA3aIpoc:

UPDATE Ipogmaxu T1

SET Cymma 3zakasza = Cymma 3akasza*0.95

WHERE 1000 <

(SELECT SUM(TZ.Cymmva zakaza) FROM Ilpomaxu T2
WHERE T1.ID xumeHTa = T2.ID xmmMeHTa);

3nech 3ampoc Ha U3MEHEHUE AaHHBIX U3 TaOIULbl Mpomaxu CONEPKUT
CBSI3aHHBIN (KOPPENTMPOBAHHBIN) TMOA3ANPOC, BBIYUCISIONIUN CyMMY
3HAUEHUI cTONOLA Cymva zaxasa. OOpAaTUTE BHUMAHUE HA UCIIOJb30-
BaHUE JABYX Pa3IMYHbBIX TICEBIOHUMOB JUISI OHOM U TOM Xe TaOJMIIBI.
Ilpyu BBIMOJHEHUM JAHHOIO 3aIPOCa MPOUCXOAUT MOC/EN0BATEbHbII
TMPOCMOTP 3amuceit B Tabmuile Ipomaxu. JJII KaXIoil 3amucu MpoBe-
psieTcsl YCJIOBUE Olleparopa WHERE, a MMEHHO BbIIIOJHSETCS [0j3a-
TIPOC, BBIYMCISAIONINN CyMMy 3HAYEHMH CTONONA Cymva szakxaza JUIS
BCEX 3aIMCeil, B KOTOPBIX MAESHTU(DUKATOP KIMEHTA PaBEH TeKyLIeMy
3HAYEHUI0 3TOro WAeHTUdUKaTopa. Eciu BbIMUCIEHHOE 3HAYeHWE
npessbiiraer 1000, To yciaoBue omneparopa WHERE BbIIOJIHSIETCSI U MPO-
WCXOAUT W3MEHEHUE JaHHBIX B COOTBETCTBUU C BBIpAXKEHUEM SET,
B IIPOTMBHOM Ccllydyae W3MEHEHMS He BHocarcs. [Hanee Npoucxoaut
Tepexo] K clelylolleil 3amucu, paccMaTpuBacMoil B KadecTBe TEKY-
LM, U OIUCAHHBIE JIEMCTBUS [TOBTOPSIOTCS CHOBA.

Hepenko tpeOyercd OOHOBUTb 3HAYEHMSI CTOJIOLOB B 3aBUCUMOCTU
ot ux Tekymnx 3HaveHnin. B SQL:2003 mig 3Toro MoXXHO MCIIOIB30-
BaTh OIEPATOP CASE, BO3BPAILAIOIIMI 3HAYEHUS (M. pa3o. 4.4).
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Homyctum, uMeercsl Tabauiia Kmueuts (Mvs, Ampec, Perwmon, Teje-
don). TpebyeTcs U3MEHUTb 3HAUYEHUsI CTOJIONA Permon CIEAYIOLIMM
0o0pa3oM: eciiu 3HaYeHHe CTojbIla paBHO 'Cesepo-saman', TO €r0
CJIEAYET 3aMCHUTHb HaA 'CarkrT-lleTepOypr', €CJIW 3HAYECHHUEC PABHO
'TBepckasa obmacTe', TO €0 CIECAYET 3aMECHUTDh HA 'Teepr ', BO BCEX
OCTAJIbHBIX CJIy4asgX HYXHO OCTaBUTH MPEXKHUEC 3HAYCHMUS. 9Ty 3ana-
9y MOXHO PEIIUTH € TTIOMOIIIBIO TAKOI0o 3aripoca:
UPDATE KUIMEHTEHL
SET Permon = CASE
WHEN Permon = 'Cepepo-zanan' THEN 'Caukr-IleTepOypr'
WHEN Permon = 'TBepckasa otjacTb' THEN 'TBepb'
ELSE Permon

END;

be3s oreparopa CASE JAHHYIO 3aJa4y HNPULIIOCH Obl peuarb ¢ IoMo-
HIbIO IBYX IIOCJI€IOBATC/IbHbBIX 3aIIPOCOB:
UPDATE KimMeHTEL

SET Permon = 'CaukT-IlleTepOypr' WHERE Permon = 'Cepepo-—
samnan';

UPDATE KIimMeHTEL

SET PermoH = 'TBepb' WHERE Permon = 'TeBepckas obnacTb';

HormyctuM, 4to B Tabiulle KmmenTer OBUIO pellieHO U3MEHUTh 3Haue-
HUE 'Upxyrcx' CTONONA Permon. OJIHAKO HOBOE 3HAUYEeHME TOKa He
ofpefieSIeHO U TO3TOMY BMECTO 'MpxyTck' PEIIWJIM BHECTH 3HAYe-
HUue NULL. Tak OOBIYHO MOCTYMAaloT, YTOOBl 0003HAYUTH TOT (haKT,
YTO 3HAYEHME HEe M3BECTHO WJIM ellle He BBedeHo. B maHHOM ciydae
yI100HO TIPUMEHUTH 3aIlpoC C WCMOJb30BAaHUEM (PYHKIIMM NULLIF ()
(cm. paso. 4.4.3):
UPDATE KimmeHTEL

SET PermoH = NULLIF (PermoH, 'VpkyTck');

IIpy u3MeHeHMM 3HAYEHMI B CTOAOLAX TAOAMIbI HEOOXOIUMO CJie-
JUTb, YTOObLI THUIIbI 3HAYEHWI COOTBETCTBOBAIM TUIIAM CTOJIOLOB.
[Tpu HEOOXOAUMMOCTH MOXHO BOCIIO/Ib30BaThCsl (pyHKIMENH Mpeodpa-
30BaHUS TUIIOB CAST ().

‘ Mpumevyanme }

HekoTopble 6a3bl aaHHbIX (Hanpumep, PostgreSQL) umetoT paclumpeHune
craHgapTta SQL, nossonswowee o6HOBNATL O0AHY Tabnvuy AaHHbIMU
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u3 apyrov. Tak, Hanpumep, 4Tobbl 0OHOBUTL TAbnuuy Kiments AaH-
HbIMW 13 Tabnnubl Iponaxu, MOXHO UCMONb30BaTb TAKOE BblpaXKeHNe:

UPDATE KymenTel SET Cymma 3axkasa = Illponaxu.Cymma 3akasza FROM
TIponaxm

WHERE ID xjmeHTa = 5;

6.4. lNpoBepka
CCbIJIOYHOMN L|e/IOCTHOCTH

Mexny Ttabnuuamu B 0a3e JAaHHBIX MOTYT ObITh YCTAHOBJIEHBI CBSI3MU.
DTU CBI3M 3aJAIOTCS KaK OrpaHMYEHUs CChUIOYHON LIETOCTHOCTHU
JaHHBIX. YTO Takoe CChLIOYHAS LIEJOCTHOCTb JAHHBIX, ObUIO paccKa-
3aHO B pa3d. 1.4.3, a mpo YCTAHOBKY CBA3U Mexay Tabnuuamu Oyaer
onucaHo B pa3d. 7.1. Ilpu mombiTKe m100aBUTb, U3MEHUTb WIM yIa-
JIUTh 3AIIMCU B CBSI3AHHbBIX TaOAMLIAX MOILYT BO3HUKHYTb TaK HAa3bl-
BaeMble AHOMAIMM MOIMGUKALUM NAHHBIX, OOYCIOBJAEHHbIE HAPY-
IIEHUEM CChLIOYHOMN LIEJTOCTHOCTHU.

LlenocTHOCTh AAHHBIX MOXKET OBITH HapylIieHa TIPW TOIBITKE m00a-
BUTH 3aMMCh B JOYCPHIO TAOJMWILy, JUISI KOTOPOW HET COOTBETCT-
BYIOIIIE 3amMcU B poAuTENbcKoM Tabnuie. Hampumep, B 6ase aaH-
HBIX UMECTCA POIAUTEIbCKAA TabNMMIA KinreHTE (MMF[KJ'H/IGHT&, VMs,
Anpec, TeneCDOH) N JTOYECPHISA Ta6J'[I/IL[a [lponmaxn (ID_BaKaBa, ToBap,
llena, KomnuectTroO, MMF[KJ‘H/[@HTa). B T3_6I[I/IL[€ KianeHTE CTO)T66H
UMsKavenTa SIBISIETCSI MEPBUYHBIM KITOUOM (MMEET YHUKaJbHbBIE
W oTpefieSieHHble 3HaYeHUsT), a B TAOIUIIE Ipomaxyu CTONOCIL MMaKmmeHTa
He 00513aH MMETh VHUKAJIbHBIE 3HAYEHNSI, TTOCKOJIBKY OIUH U TOT Ke
KJIMEHT MOXET CAeJaTh HECKOJIBKO Pa3IMYHBIX MOKYyNOK. YToOBI 3TH
JIBe TAOJMUIIBI HAXOMWJINCHh B CBSI3M, CTOJNOCI] MmsaKnnexra B TAONUIIE
Ipomaxu JTOJDKEH OBITh BHEITHUM KITIOYOM, CChUIAIOIIMMCS Ha TIep-
BUYHBIN KITIOY VMgKnueHTa B T3_6I[I/II_[€ Kmments. O BHEITHUX KITIOUAX
OoJsiee monpobHO Oy/eT pacckasaHo B pasd. 7.1.3.

Eciau Bbl n06aBute B TaOAMILY Hpomaxu HOBYIO 3aIMCh, COAEPXKALLYIO
3HAYEHHUE CTOJIOLA VmsaKimenTa, KOTOPOIO €lle HET B POAMTEIbCKOM
TabIuLe KimenTer, TO BOZHUKHET aHOMAIWs MOAMGUKALMU TaHHBIX.
AHAJIOrMyHag cUTyalus MPOU3OMIET, €CJAU Bbl IOMBITAETECHh YAAIUTh
3aIUCh U3 TA0JMULIbl KivenTer B AJOYEPHEH TAOAMLE Npomaxu HEKOTO-
pble 3aluCU MOIYT CChUIATbCSA Ha KJIMEHTOB, CBEIEHMS O KOTOPBIX
OTCYTCTBYIOT.
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TTosToMy BHauane ciaeayeT A00aBUTH 3allMChb B TaOMUIY KimmeHTH
C COOTBETCTBYIOIIMM 3HAUYEHUWEM CTOJOIA MvsKmmenra, a 3aTeM —
B llpomaxu WIW, B cyyae C yAaJeHUueM, BHaYajle HY)XKHO YIaJIUTh CO-
OTBETCTBYIOIIUE 3aMUCH U3 TAOIHUIIBI ITpomaxy, 4 3aTeM — U3 KIIMeHTHL.

B psne cnyuaeB mepen npobGapieHuMeM WM YIAUIEHUEM 3aluceil MOX-
HO IPOBEPUTb, HE IMPUBEIET JIM OTO K HAPYILIEHHUIO CChLIOYHOM Iie-
JIOCTHOCTU. Takyio IPOBEPKY MOXHO BBbIIOJHUTh C IMOMOIIBIO IIpe-
JUKaTa MATCH.

IMpenukar MATCH UMeET CIAEAYIONINI CHHTAKCUC:

Bravenme Tura3amicy ROW MATCH [UNIQUE] [SIMPLE | PARTIAL |

FULL] (momzampoc) ;
37ech B KBaZpaTHBIX CKOOKax yKa3aHbl HeoOs3aTeNlbHbIe KIIOUeBbIe
CJIOBa, a BEPTUKAIbHON 4epTOW pasieieHbl UX ajJbTepHATUBHBIE Ba-
PUAHTBI: UNIQUE (YHMKaJbHBIN), SIMPLE (TIPOCTOI), PARTIAL (Yac-
TUYHBIN), FULL (MOJHBINA). DTU KJIIOUEBBIE CIIOBA OMPENCSIIOT Mpa-
BWIa oOpabOTKU 3HAYEHWU TUIa 3aMKucCU ¢ TOJSIMHU, WMEKIUMU
HeomnpeaeaeHHbIe 3HAYeHHUSI.
HonyctuMm, TpeOyeTcs OIpeaenuTb, €CThb JU B TaOMuULE ITpomaxn
3anuch ('Meanos', 'Kommeioorep'). JJISI 3TOr0 MOXHO BBIIOJHUTD
TaKoM 3anpoc K 0ase JaHHbIX:

SELECT * FROM Ilponmaxm

WHERE ('VMBanos', 'KowmboTep')

MATCH (SELECT MMaKmmenTa, Tosap FROM Ilpomaxu) ;

Eciau B Tabnule IIpomaxwu €CTb 3AIIMCb C yKa3dHHbIM MMCEHEM KIMCH-
Ta X1 TOBAPOM, TO IMPCAUKAT MATCH BEPHET 3HAYCHUE true.
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Cos3paHue
n mogudonkauusa Tabnuy

Cospmanne 1 MognduKanus TabaUI] 60a3bl JAHHBIX OOBIYHO IIPOM3BO-
JIATCS CMeMalbHBIMUA JAUAJTOTOBBIMU UHCTPYMEHTAMM Cpef paspa-
00TKH, KoTopble TocTaBistorcsi BMecte ¢ CYBJl. XoTa npu ux wmc-
MOJIb30BAaHUU, KaK MpaBUJIO, He TpedyeTcsl HAMMCAHMSI MPOTpaMM,
3TH CPENICTBA BKIIIOUAIOT B ceOSl SI3BIKM TTPOTpaMMUPOBAaHUS, € TIO-
MOIIBIO KOTOPBIX MOXHO CO3/1aBaTh CJIOXHBIE MPUIOXKEHUSI, OPUEH-
THUPOBAaHHBIE Ha paboTy ¢ 6azamMu AaHHBIX. [IpuMepamu SIBISIIOTCS
dBase, Paradox, Delphi, Access u ap. BMecte ¢ TeM 51361k SQL Takke
obyanaeT cpeacTBaMyu CO3JaHUsT TaOJUIL 0as3bl JAHHBIX, T. €. TeX Ta0-
JINTI, KOTOpBIE COXPAHSIOTCS B cocTaBe 0a3bl JaHHBIX B JOJTOBpe-
MEHHOW TaMsSITH KOMIIbIOTEPa, HalpuMep, Ha kecTKoMm aucke. Ha-
TIOMHIO, YTO TaOJWIIBI, BO3BpalllaeMble 3alpocaMd Ha BBIOOPKY
JAHHBIX, SIBISIIOTCS BUPTYAJIBHBIMU W JOCTYITHBI TOJBKO TOMY, KTO
WHUITMUPOBAT 3T 3aITPOCHI.

B naHHoOiIl rnaBe OyayT pacCMOTPeHbl cO3daHMe U MOoAMpUKALMSI
Ta0aM1 0a3bl JAHHbBIX, BPEMEHHBIX TA0IMLI, a TAKXKE IPeACTABICHUIA.

7.1. CozpaHue tabnuy

Cozpanue TabaMLbl MPOM3BOAMTCS C IOMOIIbLIO OIEpaTopa CREATE
TABLE (co34aTh TabuIly) ¢ yKa3zaHuMeM HeOoOXOMUMBbIX MIapaMeTpoB.
IIpu sTOM co3pmaercs mocTogHHAd Tadnuua. YToObl ynaauth ee u3
0aspl JaHHBIX, TPEOYEeTCS BBIIOAHUTH clelManbHblii SQL-omeparop.
g coznaHus BpeMEeHHOMN TaOMMIbl UCIOJIb3YETCs OMepaTop CREATE
TEMPORARY TABLE (CO34aThb BpeMeHHYI0 Tabnuuy). BpemeHHass Tab-
JIMLA, B OTJMYUE OT IOCTOSIHHOM, CYLIECTBYET TOJbKO B TE€UEHUE
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ceaHca paboTHI ¢ 0a30il JAHHEIX, B KOTOPOM OHa Oblia co3maHa. Om-
HAKO BpeMEHHas TaOJMIIa MOXET OBITh JOCTYITHA IPYTHUM ITOJIH30Ba-
TeJIIM, KaK M TocTOosTHHas1 Ta0yuia. OOBIMHO BpeMEHHBIC TaOJIUIIBI
CO3MIAI0TC TSI TIpEICTABICHUST B HUX TEKYIIUX UTOTOBBIX (OTYET-
HBIX) OAHHBIX, MTOCTYITHBIX HECKOJBKUM IIOJb30BaTe/IIM 0Oasbl JdaH-
HEIX. Jlajee TIpuBeIeH CMHTAKCUC OTIepaTopa CREATE:
CREATE [TEMPORARY] TABLE rmsTabumm (
{ Cronbenl mun [ (pasmep)] [orpanmuenme crosbual [, ...] }
{[ , CONSTRAINT orpammyenme raCmme] [, ...]}
)i
3aech KBagpaTHbie U (PUIYpHbIE CKOOKU, B OTIMYME OT KPYIJIbIX, HE
SBJISIIOTCS DJIEMEHTAaMM CUHTAaKcHca. B KBaapaTHBIX CKOOKaxX 3aKITIO-
YeHbl HeoOsI3aTebHbIe BJEMEHTbl, & B (PUIYPHBIX — DJIEMEHThI, KO-
TOPBIE MOTYT TTOBTOPSITHCS.

Hnst co3naHus TabAUIbI HEOOXOAMMO yKa3aThb €€ UMSI U OTNpeNenThb
cronbupl. OnpeneneHue cTojdlid BKIOYAaeT ero Mmsl u tumn. Eciu
yKa3bIBaeTcs JJWHA cTOJI0Ia, TO OHA 3aKJIOYaeTcss B Kpyriible cKoO-
KU Ilocie Tuma. Kpome Toro, MOXHO yKa3arb OIpaHUYEHUs IS
cronbua. Bee mepeuncieHHbIe 3IeMEeHTHI ofpee/ieHusl cTonbiia yka-
3pIBAIOTCS APYI 3a Apyrom uyepes npoden. Eciu cozpaBaemas radnuua
CONIEPKUT HECKOJbKO CTOJIOIIOB, TO WX OMpENeSeHUs] pasaeisiioTcs
3andaTbiMy. OrpaHuyeHue MOXKET ObITh OIpPEAe/]eHO U [ Beeil Tab-
JIUTIBI, @ HE TOJBbKO JJIsI ee CTOJOIoB. B aTOM ciyyae mcronb3yercs
KJIIOYEBOE CJOBO CONSTRAINT (OrpaHMYeHHUE), IOCIe KOTOPOIo yKa-
3BIBAETCST cCaMO OTpaHUYCHIE.

TonbKo YTO co3maHHas TabJulla MycTa, T. €. HEe COMAEPXUT HU OJHON
3anucu. i HamoJHEeHHUs ee NaHHBIMM CJedyeT BOCIIOJIb30BATHCS
OTIepaTopoM INSERT INTO (cM. paso. 6.1).

Hayee mpuBeneH 3ampoc Ha co3aHMWE MPOCTOIl TaOnMIBl O0e3 orpa-
HUYEHUN:

CREATE TABLE CrymednT (
ID cTymeHTa INTEGER,
[)7(0] CHAR (20),
CnetmansHocTs CHAR(15),
Iprveuanue VARCHAR
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JaHHBIN 3ampoc co3laeT TaObNWIy CrymenT, COIEPXKAIIYID UeThIpe
cTonbma. IlepBoIit cToOMGeI TETOYNCICHHABI, a TP APYTHX — CHM-
BOJILHEIE.

OrpaHuyeHMus] yCTAHABIMBAIOTCI HAa NAaHHbIE, KOTOPbIe BBOAATCS
B TaOnuuy. Hanpumep, Ha 4uCI0BOM cTOM0€1, MOXHO HAIOXMUTb Or-
paHMYeHMe, 3aKII0YaIolleecs B TOM, YTO BBOAMMOE YUCIO MOJIKHO
HAXOAUTbCI B HEKOTOPOM AuamnaszoHe. Jpyroi mpumep orpaHuyeHus:
3HaYeHUE CTOIOLA HE JO/KHO ObITh HEONPEIENEHHbIM.

Hepenko orpaHnyeHus] yCTaHABIWBAIOTCS U OTCIEXKUBAIOTCS B TIPU-
JIOXKEHUSIX, paboTarolux ¢ 6a3aMy JaHHBIX. TeM He MeHee, OTpaHu-
YEHUST MOTYT OBITh YCTAaHOBJEHBI U MOTYT TOAIEPKUBATHCSI MHOTUMU
coppemMeHHbIMU CYDB/. Eciau BBl co3maere TabauIly MOCpPeACTBOM
SQL, To Takke MMeeTe BO3MOXHOCTB 3adaTh 3TU OTpaHWUYEHUS, a
BoITIONHATL uX Oymer CYB/I. Tlpu 3ToM ecnu onHa M Ta ke 0asza
JAHHBIX WCTIONB3YETCs HECKONbKUMU TPUIOKEHUSIMU, TO BaM MpPU-
JIETCSI YCTAaHOBUTH OTPAaHWYEHMSI TOJHKO OAWH pa3, a He CTOJBKO,
CKOJIBKO UMeeTCs TTPUTOKEHU.

7.1.1. OrpaHuyeHunsa gna cron6uos

B Tabu. 7.1 npuBeneHbl OCHOBHBbIE OrpaHMYEHUs I cToaOLoB. Of-
HAKO CYLIECTBYIOT U 00Jiee CA0XHbBIE OrpaHMYEHUsI, KOTOPbIE B 3TOM
KHUI€ HE paccCMaTPUBAIOTCS.

Tabnuya 7.1. OrpaHu4eHUs A1 CTon6L0B

OnpepeneHne OnucaHune

NOT NULL CronbeL, He MOXeT cofiepXaTb 3HaveHue NULL,
T. €. 3HayeHuss atoro crtonbua [OMKHbI ObiTb
onpegeneHHbIMU

UNIQUE 3HauyeHue, BBoauMOe B ctonbeLl, 4OMKHO OTNIu-
yaTbCA OT BCEX OCTaslbHblX 3HaJYeHuli B 3TOM
ctonbueg, T. €. 6bITb YHUKaNbHbBIM

PRIMARY KEY Cronbeu siBnsieTcA NepBUMHBIM KiovoM. B ka-
Xaolh Tabnuue ToNbKO oAuH cTonbel, MoXeT
6bITb MEPBUYHBIM KJIOYOM. IDTO O3HaAYaeT, YTo
OH He MOXeT cogepXaTb 3HaueHue NULL, a
BBOAMMOE B HErO 3HAYeHWe LOJKHO OTNnvatb-
€Al OT BCEeX OCTaJIbHbIX 3HAYEHUI B 3TOM CTON6-
ue. Takum obpasom, PRIMARY KEY sIBNieTCS
KOMOUHauuen NULL n UNIQUE
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Ta6bnuya 7.1 (okoHuaHue)

OnpepeneHne OnucaHune

DEFAULT 3HauyeHMEe YcTaHaBnmBaeT 3HavyeHMe No ymosnyaHuio. Tak,
npu gobaeneHUn HOBOW 3anucu cronbel, ¢ Ta-
KUM OrpaHu4yeHuemM aBTOMaTU4ECKN MONyyuT
yKasaHHOe 3HaueHue

CHECK (ycrosne) MosBonseT NpoU3BOAUTL MPOBEPKY YCIOBUS
npy BBOAe AaHHbIX. 3HauyeHue GyaeT coxpaHe-
HO, €C/lN YCJIOBUE BbINOJIHAETCH, B MPOTUBHOM
cnyJyae — Het

‘ Mpumevyanme }

Microsoft Access He noAdepXuBaeT KNioYeBble CNoBa DEFAULT
M CHECK B OMPEeaeneHnsX orpaHnyeHni.

PaccMoTpuM B KauecTBe mpuMepa co3faHuhe TaOMUIbl CrymeHT
(ID7CTyﬂeHTa,@MO,CHeumaﬂbHOCTb,HpMMeanMe) kthTM®HKaTOp
CTyIeHTa (LIETOYMCIEHHBIM CcTONOEN ID crymenTa) NOMKEH OIHO-
3HAYHO MACHTUGULIMPOBATH 3allMCh O CTyAEHTE, T. €. UMETb OIlpele-
JICHHBIE W YHUKaJbHbIE 3HaUeHusl. TakuM oOpa3om, JaHHBIU cToabell
JOJKEH OBbITh MEPBUYHBIM KiouoM. OT cToabua o1o (paMuius, UMs
W OTYECTBO) TOTpedyeM, uToOBl B HEM He ObLIO HeolpeaeJeHHBIX
3HaueHuid. llesouucieHHblil cronbel CneumamsuocTs JOJXKEH CO-
JiepXaTh HOMepa crelMalbHOCTel, KoTopble He TpeBbIaT 12.
Torna 3ampoc Ha co3aaHMe TAaKOU TaOJULIbl OyAeT UMETh BUI:
CREATE TABLE CrymeHT (

ID cTymenra INTEGER PRIMARY KEY,

Vi) CHAR (20) NOT NULL,

CrielmanibHOCTE  INTEGER CHECK (CneumasibHocTh < 12),
[IpumeyaHne VARCHAR

)i
IIpeanonoxumM, 4TO JAHHbIA 3alpoC BbIIONAHEH. Torma ciaeayloiiui
3alpoc Ha J00aBjIeHME HOBOW 3alMCH B TAOJWITy CTymeHT BBI30BET
coobuieHue 06 olnbke U He OyaeT BbIIOIHEH:

INSERT INTO CTyneHT;

DTo TpoM30iIeT TMOTOMY, UYTO MAHHEIN 3ampoc J06aBiIsgeT MyCTYIO
3alUCh, BCE CTOJNOLB KOTOPOH COAepKAT 3HAYE€HME NULL, U, CJAeao-
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BaTeJIbHO, HE BBIIOJHSIIOTCS OTpAaHUYCHUS IS TIEPBBIX IBYX CTOJO-
LIOB. A cleayloluil 3anpoc, m00aB/IIolIUiA B TabaMLy IEPBYIO 3a-
MMICh W YCTAHABIWBAIOUINI ONpenesieHHbIe 3HAYCHMS JUIST CTOJIOIIOB,
He BbI30BeT IpodiieM co cropoHbl CYB/I:

INSERT INTO CrymenT (ID crymenTa, @O, CneuymallbHOCTD)

VALUES (1, 'VMBaHOB lBaH MBaHoBuu', 9);

Ionkitaemcs Beien, 3a JAHHBIM 3aIIPOCOM AO0ABUTh €11I€ OJHY 3aIlMCh:
INSERT INTO CrymenT (ID crymenTa, OMO, CneumanbHOCTB)
VALUES (1, 'llerpos llerp lleTpoBmu', 5);

HanAblif 3ampoc He OyAeT BBITONHEH W3-3a HAPYIIEHHWS] OTpaHWde-
HUSI, HAJIOXEHHOTO Ha TIEepPBLIN CTOJOCI: ero 3HAaYeHUS TOJKHBI
OBITH HE TOJNBKO OMpeNeIeHHBIMI (OTIMYHBIMHA OT NULL), HO W YHU-
KaJTbHBIMU. 3amuch MOXHO NO0aBUTh, €CINM CTONOIY ID crymenTa
TIPUCBONTD, HATTpUMeEp, 3HAYCHIE 2.

OrpaHuyeHUs: 1 CTOJNOLOB MOXHO BbIPa3uUThb U MHAYe — 4epe3 Or-
paHuyeHUs] JOMEeHOB. HamomHIo, 4TO JOMEH ompeiensieTcss Kak
MHOXECTBO 3HAYeHUil (cm. pazd. 1.2.2). [JoMeH B peIsILMOHHON Teo-
PUM CBSI3bIBAETCS C aTpUOYTOM OTHOIUEHUS M, KaK TAKOBOM, ompe/e-
JIIET HEKOTOpOe OrpaHMYeHUue Ha OTOT aTpudyr (arpubyT MOXeT
MNPUHUMATh 3HAUEHUS TOJNbKO M3 3TOro gomeHa). B SQL moxHO co3-
JaTh IOMEH, CHauyajga He CBI3aHHbIE HU ¢ KakKuMu arpubyramu
(cTonbuamu), onpeaeauB AJisl HEro AOMYCTUMblEe 3HAYSHMS: TUII JAH-
HBIX U JOIOJHUTEIbHbIE OrPpaHUYEHUs. 3aTeM BTOT JOMEH MOXHO
3a7aTh B KQUeCTBE OrpaHUYEHUIA IJIsd J1000ro crojadua B 1000l Tab-
JIMLEe MOA00HO TOMY, KAaK 3aJal0TCsl TUIIBI CTOJIOLOB. Jpyrumu cio-
BaMU, [IOMEH MOXHO CB3aTh C OJHUM WJIM HECKOJbKUMM CTOJIOLIA-
MM pa3lIMYHbIX Tabnul. B psage ciydyaeB 3TOT mpueM OoueHb yao0OeH,
0COOEHHO €eC/IM y Bac MMeEeTcsl HECKOJbKO "OJHOTUIHBbIX" CTOJOLOB
B Pa3IM4HbIX Ta0nuLAX 0a3bl JAHHbBIX.

Yrobb! cO31aTb TOMEH, NCITOJIb3YETCS TaKOW CHMHTAKCHC:
CREATE DOMAIN rmvsl/lomMeHa TuiZlaHHelx OIpaHnYeHNa;
Hal'[pI/IMep, Ta6m/my CrymeHT (ID cTymeHTa, OMO, CneumralibHOCTE,
HpMMeanMe) MOZKHO OMNpEACINTDb TI)a[[I/IHI/IOHHI)IM o6pa30M:
CREATE TABLE CrymednT (
ID cTymeHTa INTEGER PRIMARY KEY,
0I%16) CHAR (20) NOT NULL,
CnemmansHOoCTs INTEGER CHECK (CneilmanbHocTh < 12),
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[prmeuvaHne VARCHAR
)
OpHako MOXHO CHavaja OIpeNenTh JOMEH ¢ UMEHEM specDomain,
3aJaB JJIs1 HErO TUM JAHHBIX U OTPAaHUYCHUE:
CREATE DOMAIN specDomain INTEGER
CHECK (CneumajibHOCTL < 12);
OO0parure BHUMAHUE, YTO B ONpeleJeHUM OOMEHA, IIOKA HEe CBA3aH-
HOI'0O HU C KAaKHUM CTOJOLOM KakoH-1u0o TaOJuLIbI, 3aJaeTcsl TUII
3HAYEHUI JOMEHA U OrpaHMYE€HUE HA ITU 3HAYEHUS.
C y4yeTroM TOro, 4To JOMEH specDomain CO3[IaH, OIpelejeHue Tad-
JIMUBI CrymenT MOXHO 33/1aTh CIAEAYIOIINM 00pa3oM:
CREATE TABLE CrymednT (

ID cTymeHTa INTEGER PRIMARY KEY,
0I%16) CHAR (20) NOT NULL,
CrnemmanbsHOCTs  specDomain,
Iprveuanue VARCHAR

)i
Paccmorpum eute oguH npumep. [lpeanonoxum, B HECKOIbKUX Tad-
JMuax  Bawed 0aspl  JAHHBIX MMEeTcd  CTon0el, ¢ MMEHEM
Kon mpomykra M THUIIOM JAHHBIX CHAR(6), 3HAYEHUA KOTOPOIO
JNOJDKHBI HAUMHATBCA C CUMBOJA 'A', 'C' WM 'X'. Hnga takumx
CTOJIOLOB, Pa3 MX HECKOJIBKO, MOXHO IPENBAPUTENBHO CO34ATh 00-
LU JOMEH:

CREATE DOMAIN ProdDomain CHAR (6)

CHECK (SUBSTRING (VALUE, 1, 1) IN ('A', 'C', 'X"));
Tlocne ompenenreHns OOMEHA MOXHO CO3/aTh TAOJNWILY, WCTIONB3YIO-
LY 3TOT JOMEH:

CREATE TABLE ToBapH (

Konm_mpomyxTa ProdDomain,

Ommcanme VARCHAR
)i

7.1.2. OrpaHuyeHunsa gna Tabnuy

OrpaHu4yeHUs] HA BBOAMMBIEC JAaHHbIE MOXHO HA3HAYUTb HE TOJBKO
JIJ1 OTAEJIbHBIX CTOJIOLIOB, HO M IS TaOJAMIbI B LEIOM. DTO yI00HO
B T€X CJlydyasiX, KOrja HeoOXOAUMO ISl HECKOJIbKUX CTOJNOLOB Ha3HA-
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YUTh ONMHAKOBbIE orpaHuvyeHusi. Kpome Toro, eciu NepBUYHBIN
KJTI0Y COCTAaBHOM (T. €. COCTOUT U3 HECKOJbKUX CTOJOIOB), TO yKa-
3aTh €r0 MOXHO TOJIbKO KakK OTpaHuYeHue JUIsl TaOJWIlbl, a He JUIs
cronba. Bece ompeneneHre orpaHUYeHUs 1T TaONIUIIB YKa3bIBaeTCs
nocjie ompeAefieHni CcTOJIOIMOB M COCTOUT M3 KIIIOUYEBOTO CJioBa
CONSTRAINT, 32 KOTOPBIM CJIeAyeT BBIpaXeHWe, ompeneisioliee He-
MOCpeACTBEHHO camMo orpaHuuyeHue. B Tabn. 7.2 mpuBeaeHbl OCHOB-
HbIe OTpaHUYEHUS JUTSI TAOJIUIIBI.

Ta6nuya 7.2. OrpaHnyeHns 18 TabmnLbl

OnpepeneHne OnncaHmne

UNIQUE (crmcorCTonbrion) 3HaueHus B cTonbuax, ykasaHHbIX B Crn-
CKe, [OJDKHBI 6bITb YHUKaSIbHBIMUA

PRIMARY KEY B kaxpoit Tabnuue gonxeH 6biTb TOJSb-

{ crmicoxCTonCLoB) KO OAMWH TMEPBUYHLIA KIIOY, KOTOPBIA
onpegeneH nubo kKak orpaHuveHue ans
ctonbua, nubo Kak orpaHudeHue ans
Tabnuubl. Ecnu nepeuuHbIA Knloy co-
CTaBHOll, TO OH goskeH 6biTb onpeae-
NleH KaK orpaHuueHue pns Tabnuubl.
CnpaBa OT KJIOYeBbIX CJIOB PRIMARY
KEY B Kpyrnibix ckobkax ykasbiBaetcs
cnucok ctonbuoB, onpeaensiowmx co-
CTaBHOIN NepBUYHbIN KiTtoY

CHECK (ycrnosne) MosBonsieT npon3BoguUTL NPOBEPKY YC-
JIOBUSI MpU BBOAE AaHHbIX. 3HaveHue
6ygeT coxpaHeHO, ecnn YCJoBUE Bbl-
MosiHAeTCs, B NPOTUBHOM cJlyvyae — HeT.
B otnuuuve ot orpaHuveHus gas ctonb-
La, 34ecb MOXHO WUCMOSNb30BaTb YCINo-
BUSA, oOnepupylolne 3HaYeHUsMU pas-
JINYHBIX cTON6UOB Tabnuubl

FOREIGN KEY ... OrpaHuuyeHue Tuna "BHeLUHUA KooY'
REFERENCES . .. (cm. pazg. 7.1.3)

B crnenyroimeM npuMepe co3maetcsl Tabauia Crymest (dammnns, NmA,
OruecTBO, CHElUMaIbHOCTE, HpMMeanme). HpeﬂnonaraeTCH, qTOo
KOMOUWHAIIUs 3HAYEHUU TepBBIX TPEX CTOJOIIOB JOJKHA OJHO3HAYHO
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HH@HTanTHHpOBaTB 3aIlnuch B Ta6HHH€, T. €. ABJATHCA MNEPBUYHBIM
KITIOUOM.
CREATE TABLE CrymednT (

danvmynsa CHAR (20),
Vv CHAR (15) 14
OTuecTBO CHAR (20),

CrieumasibHoCcTe  INTEGER,
[lpumeyaHne VARCHAR,
CONSTRAINT PRIMARY KEY (®ammumsa, Vs, OTdecTBO)
)i
Cneuylouu/le [Ba 3ampoca Ha nobapiaeHue 3amucei 6y£[yT BbIITOJIHE-
HbI, ITOCKOJbKY KOMOMHAUUM 3HAYeHUN CTOJI6L[OB, OIIpeaCIAIOIIUX
IIEPpBUYHbIN K/IKOY, HE COACPKAT NULL U OTJIMYAIOTCA APYI OT Apyra:
INSERT INTO CryneHT (®ammumms, Vg, OruecTBO, CHeumasibHOCTE)
VALUES ('llerpoB', 'Ilerp', 'IlerpoBuu', 5);
INSERT INTO CryneHT (®ammumms, Vg, OruecTBO, CHneumasibHOCTE)

VALUES ('llerpoB', 'Ilerp', 'VBanoeuu', 5);

7.1.3. BHelwlHue Knoun

OnHa W3 BaXKHEWININX PasHOBUIHOCTEH OTpaHWYEHWI CBSI3aHA C OII-
penmeieHNeM BHEITHUX KTIoUei. BHEITHMI KITloY — 3T0 cTONGEI] WTH
TPYIIIIA CTOJOIIOB, COOTBETCTBYIONINX TIEPBUYHOMY KIFOUY APYTOM
TabUIEL. YTOOH MOHATH CUHTAKCHUC BBIPAXKEHUS, OTIPEICIISIONIETO
BHEITHUH KITIOY, pacCMOTPUM TIPUMED.

IIycth B 6a3e JaHHBIX UMEIOTCS ABE TaOIUIIbL:

O 3axaszw (ID_zaxasa, ID ximenTta) — CONEPXKHT CBEACHUS O TOM,
Kakue 3aKa3bl ¢enaj TOT WX UWHON KIUEHT;

O Kimenrtw (IDiKHMeHTa, Vmsa, Agpec, TeHerOH) — CBC€ACHUA O KIN-
eHTax (CIpaBOYHUK).

B Ttabnwie KmmenTer CTONOEI ID ximenTta SBISETCS TEPBUYHBIM
KJTIOUYOM, T. €. €0 3HAYeHMS OTJIUYHBI OT NULL M YHUKAJIbHEL. B Ta0-
JINTE Baxass CTOJOEIL ID wmmenTa HE 0053aH MMETh YHUKAJILHBIC
3HAYECHUS, TIOCKOJBKY OOWH M TOT Xe KIMEHT MOXET cenaThb
HECKOJIbKO 3aka3oB. Bmecte ¢ Tem mro0oMy 3HAUYeHUIO CTONOIA
3akasze. ID_kimieHTa COOTBETCTBYET €IWHCTBEHHOE 3HAYEHWE CTONO-
IIa KimenTel. ID KIMeHTA. an/I OIMMUCAHHBLIX YCIOBUSIX cToJbelr
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ID xjaueHTa TaOJNUIBl Baxasze SBISETCS BHEUIHUM KIIHOUOM, CChI-
JIAIOIUMCS Ha TIEPBUYHBIN KITIOY ID xumeHTa T A0JIUIBI KveHTHL.

BHeinuii K04 onpenesiercs Kak orpaHuMueHue jajis Tabluibl B BbI-
PaXEHUHU C KIIOYEBbIMU CJAOBAMM CONSTRAIN FOREIGN KEY (OrpaHu-
yeHue "BHELIHUN KIo4u"):

CONSTRAINT FOREIGN KEY BHemHmriKaoy REFERENCES
BHEmHIITabmmiia (IepBUUHBIIKITIOY)

31ech BHemmmitKmow — UMS CTOJOLA MM CIMCOK CTOJOLOB, pasie-
JICHHBIX 3aMsITBIMUA, KOTOPHIC OMPEAesSIIOT BHEITHUI KITIOY, 32 KITIO-
YEBBIM CJIOBOM REFERENCES (CCBUIKM) YKa3bIBaeTCsl BHEITHAS TaOIM-
112 ¥ ee TIepPBUYHBIN KITIOY, Ha KOTOPKIN CChITAETCS BHEITHUI KITIOY.

st paccMOTpEHHOro paHee npuMepa Tadiully Baxaser MOXHO Olpe-
JEJIUTD CIAEAYIOLUM 00pa3oMm:
CREATE TABLE 3Bakaswel (
ID zakasza INTEGER,
ID wxymenTa INTEGER,
CONSTRAINT FOREIGN KEY ID wymeHTa REFERENCES KimieHTH
(ID kymeHTa)
)i
Hcrionbp3oBaHue BHELIHUX KJIOYEH OOECIeYuBaeT COXPAaHEHUE CCbl-
JIOYHOM UEJIOCTHOCTU 0asbl JAHHBIX I[PU WM3MEHEHUM U YAAIEHUU
s3anuceil. Ecnu Obl TaOMMIBI Baxaser M Kimenter HE OBUIM CBSI3aHBI,
TO [PU YAAUICHUU 3aUCU U3 TAOMUIIbl Krmwenter B TAOJIMIE 3axaser
MOILJIM OCTaTbCs CChUIKM HA KJIMEHTA, O KOTOPOM YK€ HET CBEJEHUI.
DT1OT (pakT 0OBIYHO paclieHUMBAETCS KAK aHoMajius yaaieHus. B ciy-
4ae OINpPELeeHUs] B TabJAMLE 3axazer BHELIHEIO KJIIOYA ID KIMEHTA
U3 TaOIULbl KivenTs HE YAACTCH YIAIUTh KJIMEHTA, €CJM OH chesnall
XoTsd Obl oguH 3aka3. Eciau TpebyeTcs ynanuTh U3 0a3bl JAHHBIX BCE,
YTO KACAEeTCsl OIPENEJEHHOIO KJIMEeHTa, TO cHayala yAalsiioTcs 3aru-
CU B TAONMLIE Baxassl, 4 IOTOM — B TaOJUILIE KimeH oL

AHaJIOTUYHAs CUTyalldsl MOXET MTPOU3OUTH W MPU OOHOBIECHUM JAH-
HeIx. HanmpuMmep, B Tabiulle Kiawewnts BBl U3MEHUIN MIEHTUDUKATOP
KJIMEHTA, WMEIOIIETO 3aKa3bl W, TAKUM 00pa3oM, BHEITHEMY KITHOUY
Terepb HE Ha YTO CChUIaThcs. DTO aHOMaNusl u3MeHeHus. B naHHOM
clyvyae HeoOXOAMMO cHavaja J00aBUTh HOBYH 3allMChb B TaOJUILY
KnmeuTe, YKa3aB B HEW HEeoOXoIMMoe 3HauYeHue ID_ xjueHTa, 34TEM
U3MEHUTDH B TAONMIIE Baxase BCE CTapbI€ 3HAYECHUA ID wymenTa Ha TO,
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KOTOpOEe BBl TOJNBKO YTO BBEIW B HOBOM 3aNMMCH TaOMUIIBI KimeHTEH,
a 3aTeM YOATNUTh W3 TAONHITBl KimenTe 3aIMACh CO CTAPBIM HMIACHTH-
¢uKaTopoM KIMEHTA.

YT00Bl B TAOAMUAX, CBSI3aHHBIX BHELIHUM KJIIOYOM, HEe JIejaTb MO-
JUGUKALIMI0 JAHHBIX B HECKOJIbKO 3TANOB, B BbIPAXEHUU CONSTRAIN
FOREIGN KEY MOXHO MCIO/b30BaTh AOIOJHUTENbHbBIE KIIOYEBLIE
cjioBa;

0 ON DELETE CASCADE | SET NULL (TIpW yIaTeHWU KacKaaMpoOBarTh |
YCTAHOBUTH NULL);

0 ON UPDATE CASCADE | SET NULL (Ipd OOHOBJIEHMU KACKALUPO-
Barth | yCTAHOBUTh NULL).

31echk BepTUKAJIbHAS 4YepTa He SIBIAETCSI DJIEMEHTOM CUHTAKCHCA,
a JINIIb pasaesisieT BOSMOXKHbBIE BAPUAHTHI KITIOUEBBIX CJIOB.

Tak, Opu MCOONB30BAHMU ON DELETE CASCADE B cilydyae yJaJaeHMs
3alMCU CO 3HAaYEHMEM IIepBUYHOIO KJIIOYa, KOTOpPOe MMEETCS BO
BHEILHEM KJII0Y€ APYroil Tadlulibl, COOTBETCTBYIOLIME 3aIMCHU yaa-
JISIIOTCSA aBTOMAaTUYeCKU U3 AByx Tabiauu. Hanpumep, npu yaaneHuu
U3 TaOJULbl KimenTe 3AIMCU O KIMEHTE, UMEIOLIeM 3aKasbl, B Ta0-
JIMLE Baxass TAKXKE OYOyT yaajeHbl BCE 3alMCH, CChUIAlOLIMEcs] Ha
JaHHOro KiaMeHTa. YToObl JaHHAS CTpATerys BbIIOIHSIACH, TA0IMLIA
Baxass JOJKHA ObITh ONpee/ieHa CIeAYIOLINM 00pa3oM:

CREATE TABLE 3axa3bl (
ID zakasa INTEGER,
ID wymenTa INTEGER,

CONSTRAINT FOREIGN KEY ID rymeHTa REFERENCES KiMeHTEL
(ID kymeHTa)

ON DELETE CASCADE
)i
OpHako Ha TpPakTUKe OOBIYHO MPEATIOYMTAIOT CHadaja yOemuThCs,

YTO KIIMEHT HE MMECT 3aKa30B, W JINIOb 3aTEM BBIYCPKHYTH €T0 U3
CITpaBOYHUKA.

BapuaHT SET NULL OOBIYHO MCIIOJIb3YETCS IPU OOHOBIEHUU JAHHbIX.
Hanpumep:
CREATE TABLE 3axa3br (
ID zakasza INTEGER,
ID wymenTa INTEGER,
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CONSTRAINT FOREIGN KEY ID wymenTa REFERENCES KinenTs
(ID wymeHTa)

ON UPDATE SET NULL
)i

B nanHoMm ciydyae mpu uM3MeHEHUM (B TOM YMCI€ W IPU YIAISHWH)
B TaOJUIIE KimenTs 3aMMUCHU, HA KOTOPYIO CChUIAETCS BHEIIHUM KITIOYU
TabJIULbl Bakasb, 3HAYEHUS BHELIHEro KJIOYa YCTAHABIMBAIOTCS
B NULL. OJHaKO 3TOT BapMaHT He cpaboTaeT, eciu Ha cTroybell
Baxazmu.ID xymexHTa HAJIOXKEHO OLPAHUMYEHUE NOT NULL. OOBIYHO
TaK U ObIBAET, MOCKOJBbKY MPU O(GOPMIEHUN 3aKa3a KIUEHT MOJIKEH
ObITh 00s13arebHO yKazaH. [losToMy, HA BCAKMI ciiydyaid, Jiydllle uc-
MOJIb30BaTh KJIIOUEBbIE CJIOBA ON UPDATE CASCADE.

‘ Mpumevyanme }

Hekotopeie CYB[ (Hanpumep, PostgreSQL) gonyckaloT KOomMOMHUPO-
BaHWe AOMNOSHATENbHBIX KoYeBbIX CoB. Hanpumep:

ON UPDATE SET NULL ON DELETE CASCADE

7.2. YpaneHue tabnuy

Yaanuth Tabnuiy U3 0a3bl JAHHBIX MOXHO CAEAYIOILMM 00pazoM:
DROP TABLE rmsaTaGumie;

Pazymeercs, npu ynanieHUH TaOAUIIBI TEPSIIOTCS U BCe copepKaliuecs
B Heill gaHHble. Bo BpeMs paboThl ¢ 0a30il JaHHBIX HEPEIKO co3aa-
f0TCSl TaOJMUIIBI IS BPEMEHHOTO XpaHEeHUsl JaHHbBIX, MOJYYeHHBIX Ha
KAKOM-TO IIPOMEXYTOYHOM 3Tame. PaHo WM MO3MHO Takue TabauIibl
nojutexar ynajieHuto. OnHaKo MOXHO 3a0bITh 3TO ciaeiaTb. Kpome
TOIO, IPOMEXYTOUHbIE TAOMMIIbI, CO3AABAEMbIE MPUIOKEHUIMHU, MO-
TYT ocTaThcs B 0ase MaHHBIX M3-3a cOoeB. [ToaToMy IS cos3maHus
BPEMEHHbIX TaOJMI] JIyYyll€ MCIIOJb30BaTh OIEPATOpP CREATE
TEMPORARY TABLE (CcM. pa3d. 7.1), a He CREATE TABLE. HamomHto,
YTO BpeMEHHAas TabauIa, CO3MaHHAA C MOMOIIbIO CREATE TEMPORARY
TABLE, aBTOMaTHYECKN YHUUTOXAETCSA 1O OKOHYAHUHN ceaHca paboThI
¢ 0a30il JaHHbIX.
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7.3. Mogudpukauma tabnuu

Paspaborka 0a3bl JaHHBIX OOBIYHO MPOMCXOIUT WTEpaTUBHO. Pemko
KOTJIa yIaeTcsl cpa3y ONTUMAIbHO OIPEIeINTh CTPYKTYPY BXOMSIIIAX
B Hee TaOJIMII, YTOOHBI TIOTOM WX He TepeneibiBate. Kpome Toro, yxe
roroBast 0asa JaHHBIX CO BPEMEHEM MOXKET IIOTIOJHSTHCS HOBBIMU
TabIUIIaMK, KOTOpPEIE CBS3BIBAIOTCS C YK€ MMEIOIIMMHCA. A ycTa-
HOBKA HOBEIX CBSI3€H TpeOyeT KOPPEeKIUH MapaMeTPOB B CTAPhIX Tab-
ymiax. Moandwukanus TaOMWIBl — 3TO W3MEHEHHE € CTPYKTYPHI,
T. €. mo0aBjieHne, yIaJIeHNEe W TIepeMeHOBaHNE CTOJIOIOB, a TaKKe
W3MEHEHNE UX TUTIOB W Pa3zMepoB.

Asbik SQL obnagaer cneuualbHBIMM CpeacTBaMu MoAuUbUKALIMN
T1abauu. Ecau Obl UX He ObLIO, MM €CAM OTKA3aThCd MX MPUMEHSTh,
TO U3MEHEHMUE CTPYKTYPbl TaOJIMIIbI MOXHO BbIIOJIHUTh CJIEIYIOLIUM
obpazoMm:

1. Co3mare HOBYIO pabodyro TaOIUITYy ¢ HEOOXOIMMOM CTPYKTYPOI.

2. C nomolibio omneparopa INSERT INTO BCTaBUTb B pabouylo Tab-
JIMLLY AaHHBIE U3 UCXOAHOM TaONUIIBL.

3. Vimanuth UCXOmHYIO TaOIUILy.
4. IlepeumMeHoBaTh padouylo TabJMIy, IPUCBOUB € MMS UCXOIHOIA.

Bce npenpinyiine onepauydu MOXHO BBITTOJHUTh MOCPENCTBOM pac-
CMOTpeHHBIX paHee omeparopoB SQL. IlepemMeHoBaHmMe TaOIUIIBI
MOXHO C/eJlaTh CPeJCTBAMU MPOTPAaMMHOM cpeibl pa3paboTKu 0asbl
JaHHBIX. Ecliu ke orpaHMYMTHCST TOJbKO oneparopamu SQL, To BMe-
CTO TIepeMMEHOBAaHUS TPUAETCS BHITIOJHUTD CIeAyIoliee:

1. Cozgate HOBYIO Ta0AULYy C MMEHEM MCXOJHOH U C TaKOH e
CTPYKTYpPOM, KaK y padoueil TabaULIbIL.

2. C moMoIIpio omneparopa INSERT INTO BCTaBUTh B HOBYIO TaOJIWILY
JaHHBIEe W3 paboveil TaOIWIIEL.

3. Yaanuth padouyio Tadbauy.

Kak Bugute, u3MeHeHUE CTPYKTYpbl TaOAUIIBI OOBIYHBIMU OTEepaTo-
pamu SQL 10BojgbHO TpymoeMKo. 3HAYUTENbHO TIpollle U3MEHUTH
CTPYKTYPY TaOJUIIBI ¢ TIOMOIIBIO ofeparopa ALTER TABLE (M3MEHUTH
Tabnuiry). C TOMOIIBIO JOMOJHUTENBHBIX KIOUYEBBIX CJIOB MOXHO
BBITIOJTHUTH CJIEAYIOIe onepaluu:

0O ADD COLUMN — J00aBUTb CTOJIOEIL;
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3 DROP COLUMN — YAaJIUTh CTOJIOEIL;

O ALTER COLUMN — M3MEHMTb THII, pa3Mep U OrpaHuyYeHue CTOoIO0NA;
O RENAME COLUMN — TIepeMMeHOBaTh CTOJIOECII,

0 RENAME TO — IEpeMMEHOBATb TAOIHILY.

TunuyHoW 3amaueil U3MEHEeHUsI CTPYKTYpbl TaOJIUIIBI SIBISIETCSI JO-
OapnieHue cTosbia. BTo MOXHO cienaTh ¢ MoMollblo SQL-BbIpakeHus
¢ TaKUM CHHTaKCHCOM:

ALTER TABLE rmsgTabimrmr ADD COLUMN rmsCrosibra Tl (pas3Mep)
Hampuwmep:

ALTER TABLE CTyOeHTE

ADD COLUMN Ampec CHAR(25);

JloGaBneHHbI CTOa0el OKa3blBaeTcd IIOCAeIHUM B Tabiauue, T. €.
3aHMMAET KpAHIOW MpaByld mo3uuuilo. KMHorma s5To HeymoOHO.
Ilyctb, Hampumep, cTOAOEL Vs B TAONMLE 3aHUMAET IEPBYIO IO3M-
LIMIO, a paHee 3a0bIThlil M MO3AHEee NJOOABAEHHBIA CTONOEL dammima —
JecaTylo mo3uiluio. YroObl BbIOOpKA AAHHBIX M3 ITOM TAOIMIIbI BbI-
DIgAena IPUBBIYHBIM O0pa3oM, MPUXOAUTCH CHELMAJIbHO YyKAa3blBaTb
Heo0XonMMOe PacIoOKEeHUE CTOIOLOB B Olleparope SELECT, Ha-
OpUuMEp, SELECT ¥Mma, dammimsa FROM

BbeipaxeHue ADD COLUMN MOXET WCIIOJNBb30BAThCS B BBIPAXEHUU
ALTER TABLE HECKOJIbBKO pa3 — JUISl KaXJOTO OTIEJIbHOTO CTOJIOIIA.
ITpu ompeneneHnn mapameTpoB A00aABISIEMOTO CTOJNOIIA MOXHO yKa-
3aTh orpaHnuyeHue st Hero. Ciaenyrwoliee SQL-BoipaxkeHue 100aBs-
€T B TAONUIY CrymenTs CTONOEI ID cT W OOBIBISET €r0 MEPBUYHBIM
KJTI0YOM:

ALTER TABLE CTyOeHTEI

ADD COLUMN ID cT INTEGER PRIMARY KEY;

He cneayer 3a0biBaTh, YTO IEPBUYHbII K104 B TA0JMLE MOXET OBbITh
TONbKO ofuH. Eciu B Tabnuue yxe ecTb INEpPBUYHbIA KIIIOY, TO J0-
OapiaeHue cronbla KaK INEePBUYHOrO KIlOoYa He OyaeT BBIIOJIHEHO.
Ecnu BaM TpeOyercsl mepeHa3sHauMTb IEPBUUHBIN KIIIOY, TO cHAyaja
HEOOXOAMMO CKOPPEKTUPOBATh COOTBETCTBYIOLIMM 00pa3oM mnapa-
METpPhl YK€ HMMEIOLIErocsl cTojoua, oObsBIAEHHOIO KaK IepBUYHBIA
K04, a 3aTeM A00aBUTb HOBBI cTosbell ¢ IapaMeTpoM PRIMARY
kEY. [logpobHee 00 orpaHuuyeHUSIX ObLIO pacckazaHo B pasd. 7.1.
Koppekiuio ¢tonbua MOXHO BbIIOJHUTh TAK: JIMOO cHAuYaja yaanuTh
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ero, a 3aTeM 100aBUTh HOBEIN CTONOCIl ¢ TpeOyeMBIMI ITapaMeTpaMu
60 W3MEHUTH TTapaMeTphl CYIIECTBYIONIETO CTOJNOIA C TTOMOIIBIO
oreparopa ALTER COLUMN.

YroObl yaanuTh cTO0EL U3 TAOJULIbl, JOCTATOYHO BHIIOAHUTHL SQL-
BbIpaXK€HUE CO CJIEAYIOLIMM CUHTAKCUCOM:

ALTER TABLE mmMgTabummirmr DROP COLUMN rmsaCrosibria;

[lpu ymaneHuu croadua yaaisioTcs BCe COAEpXKalludecs B HeM AaH-
uble. Ecnu ynmangemblil cronbell sBisgeTcs MepBUYHBIM KIIOYOM, HA
KOTOPbII CChUIAETCA BHELIHUI KIIOY M3 APYroi TabauLbl, TO yaaie-
Hue He OymeT BbimojiHeHo. B aToM ciayyae BaM mpuieTcd cHavaiza
CKOPPEKTUPOBATh JaHHbIC B APYroi Tabaule.

Hanpumep, cienyioliee BbIpaXeHHWe yaansieT U3 TaOMUIIBl CTymeHTH
CTOJIOCII IIpuMeyvaHue!:

ALTER TABLE CTyOeHTEI

DROP COLUMN IlpmMeduaHue;

g M3MEHEeHUs NapaMeTpOB CYLIECTBYIOLIETO CTOJOLA, TAKMX KaK
TUII, pa3Mep U OrpaHMuYeHue, MPUMEHSIIOTCS KJIIOUeBble CIOBA ALTER
COLUMN:

ALTER TABLE mmgTabiamr ALTER COLUMN mmgCTosibria Turl(pasMep)
[orpanmyenme] ;

3xech KBaJpdaTHbIC CKOOKU YKa3bIBAlOT, YTO 3dKJIIOYCHHOC B HUX BbI-
PaXKEHUEC HE ABIACTCA 00413aTEIbHbIM.

B CJICOYIOIIEM TMPUMEPE B TabINIIE CryneHT YXE CYHIGCTBy}OLL[I/Iﬁ
cTonoel, ouo npno6peTaeT HOBBIC ITapaMETPhI. A NMEHHO, 6yz[yq1/1
CUMBOJIBHBIM, OH IIOJYYA€T YBCIUYCHUEC JIUHBI IO 50 cuMBOJIOB 1
CTAHOBUTCS MEPBUYHDBIM KITIOYOM:

ALTER TABLE CTyOeHTE

ALTER COLUMN @MO CHAR (50) PRIMARY KEY;

Pasymeercd, eciu B Tabiule yxXe MMEETCsS NMEpPBUYHBIA Kilo4u (Ha-
npumep, croibel ID crymeura), TO CAENATh MEPBUUYHBIM KIIIOYOM
ellle oauH cToj0en He yaactca. Kpome Toro, He ciemyeT 3a0bIBaTh,
YTO MNpU Hpeodpa3oBaAHMU TUIIOB MOIYT OBITh IOTEpPSHbI JaHHBIE.
Tak, ecau Bbl mpeobpasyere CTonOEl CUMBOJBHOTO THIIA, COAEPXKA-
WA paMunuy Wik agpeca, B UUCAOBOM THUII, TO BCEe AaHHbIE OyayT
norepsHel. Ilpu yMeHbllleHUM pa3Mepa CUMBOJIBHOIO CTOIOIA ero
3HAYEHHUSI MOIYT 0Ka3aTbCsd OOpe3aHHbIMU clpaBa. Takum oOpazoM,
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CJIEAYET OYE€HDL BHUMATCIIBHO U3MEHATL IapaMETPbI CTO.J'[6HOB, Cco-
OEPpXKAIINX HEKOTOPBLIC JaHHBIC.

[lepeuMeHOBBIBATh CTONOLIBI MPUXOAUTCS PEAKO, MOCKOJBbKY B Bbl-
Oopkax M IpeAcTaBIeHUSAX BCErJa MOXHO IIPUCBOUTH UM HYXHbIE
NCEBIOHUMbI. TeM He MeHee, IIepPeMMEHOBAaTb CTOJOLBl MU TadNuULy
MOXHO C IOMOIIBIO Oeparopa ALTER TABLE ¢ KJIHOYEBbIMU CIOBAMU
RENAME COLUMN ... TO (IepeMMEeHOBATb CTOJIOEL ... B).

1 mepenMeHOBaHUST CTONIOIA NCTIONB3YeTCs CIACAYIONINI CHHTAKCHC:

ALTER TABLE mmsTabumrprr RENAME COLUMN rmvsCrosbria
TO HoBoelvsCronbria;

[lpu mepeMMeHOBaHMM CTOJOLA €ro MPEeXHUH TUIl, pa3Mep U orpa-
HUYEHUE COXPAHIIOTCS.

Z[I[SI TIEPENMMEHOBAHU A Ta6J'II/IHI)I HNCITIOJIB3YETCA TMMOXOXW CUHTAKCUC:
ALTER TABLE mMmsTabumrrr RENAME TO HOBOENMSSI TaOmmIE;

M3MmeHeHue cTpyKTypbl TaOJIULBI SIBJsieTCsl HebGe3oIMmacHol onepaliu-
el C TOYKU 3peHUs] BO3MOXKHOCTM MOTepM AaHHbIX. Eciu Bbl He
BMOJIHE YBEpPEHbI, YTO TMOJYYUTe TpeOyemblil pe3yabTar, To Jydlle
HCIMOJIb30BaTh Pe3epBHOE KOMMPOBAHME HAHHBIX, IOCTYHasa CIEdyIO-
UM 00pa3oM:

1. CosmaiiTe BpeMeHHYIO TaOMWIy ¢ TIOMOIIBIO OTEpaTropa CREATE
TEMPORARY TABLE.

2. Cxomnupyiite BO BpeMEHHYI0 TA0JIMLYy AAaHHbIE U3 TAOIULbI, CTPYK-
TYPY KOTOpPOI BBI COOMpacTech MOTU(PUIINPOBATE. DTO MOXKHO CIe-
JIaTh C [IOMOILIbIO Olleparopa INSERT INTO.

3. Jlanee MOXHO IOCTYHUTb ABYMS CIIOCOOAMMU:

e M3MEHUTh CTPYKTYPY MCXOAHOH TAOAMLBI TaK, KaK Bam Tpeoy-
eTcda. DTOT crocob JIydllie MPUMEHSTh TIPW KOPPEKIINHN CTPYK-
TYpbl, HE CBI3aHHON C U3MEHEHUSIMH CYIIECTBYIOILMX OrPaHU-
YeHW# Ha CTOJOIBI W/MIW Ha TabIUITY B TIETOM;

e VIAINTH WCXOTHYIO TabJMWIy W CO37aTh HOBYIO TTOA TeM 3Ke
HMEHeM U ¢ TpedyeMOoi CTPYKTYpoi. Sl MpearnoyuTaio MCIosb-
30BaTh 3TOT CTMOCO0, ecTN TpebyeTcsT M3MEHNTh OTpaHWYCHHS.

4. CrommpyliTe TaHHBIC N3 BPEMEHHON TaOIMITEI B TAOIUITY ¢ HOBOM
CTPYKTYPOIi, MCIOJB3YS ONeparop INSERT INTO. Bojkiie Bpe-
MeHHasT Tabaniia He HyXHA, oHa OyJdeT aBTOMATWYECKM yaajcHa
10 OKOHYAHMU ceaHca paboThl ¢ 6a30if JaHHBIX.
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Pacemotpum npumep. TlycTe mmeercs Tabmuia Crynests (ID crynenrta,
®MO,CneumaanOCTbL B KOTOPOI TIEPBUYHBIM KIIIOYOM SIBJILETCH OMO.
Tpebyercs M3MEHUTH MEPBUYHBIA KITIOY, 2 UMEHHO CIEIaTh IePBUI-
HBEIM KJIIOYOM CTOMOel ID crymenra. Kpome TOro, HEoOXOIMMO
B CTOJIOILIE ©MO 3ampeTUThH _HCOHpeﬂeﬂeHHHC 3HAYEHMSI, a TaKXKe
JMO0ABUTH CTONOCI IpuMmeuanme HEOTPAHMYEHHON UIMHBL. YTOOBI
pelINTh 3Ty 3amavy, MOXKHO BBHITTOJHUTH CJIEAVIONIVIO IIOCJIeIoBa-
TEJIBHOCTB 3aIIPOCOB:
CREATE TEMPORARY TABLE stud tmp (
ID crymenTa INTEGER,
VO CHAR (20),
CnenmansHocTs CHAR (15)
)i
INSERT INTO stud tmp
SELECT * FROM CTyOeHTEH;
DROP TABLE CTymOeHTH;
CREATE TABLE CrTymeHTH (
ID crymeHTa INTEGER PRIMARY KRY,
OUO CHAR (20) NOT NULL,
CnenmansHocTs CHAR(15),
IIpyveuanue VARCHAR
)i
INSERT INTO CryOoeHTEL
SELECT * FROM stud tmp;

7.4. NpepcTtaBneHuns

7.4.1. YTo TaKkoe npepcraBsnieHne

baza gaHHBIX COCTOUT U3 TAOIUL — OOBEKTOB, COAEPKAIIMX TAHHbIE
U CYUIECTBYIOIIMX B JOJTOBPEMEHHON MaMsITH KOMIIbIOTEepa, HAIpPH-
Me€p, Ha XECTKOM AMCKe. DTO MOIYT ObITh OTAe/bHble (halIbl WIH
yacTy opHoro (aitna (kaxk, Hampumep B Microsoft Access). C MoMoLIbIO
3anpocoB Ha BhIOOPKY (SQL-BbIpaxeHUil, HAUMHAIOILUXCS C KIHYe-
BOIO CJI0BAa SELECT) CO3JAIOTCS BUPTYalbHble TAOAMLIbI, SBISIOLIAECS
BPEMEHHBIMU U AOCTYIHBIMU TOJbKO TOMY, KTO BBIIOJHMI TAHHbBIH
3amnpoc.
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TpencraBiaeHnst — 3TO ToXe€ BUPTYaTbHBIE TaOIWIIbI, HO OHU MOTYT
OBbITH JIOCTYITHBI MHOTHM TIOJIb30BATEISIM U CYIIECTBYIOT B 0a3e JaH-
HBIX JIO T€X TOop, MokKa He OyayT MPUHYAUTENbHO yaaneHbl. OHU BO
BCEM TOXOXH Ha OOBbIUHbBIE TAOAUIILI Oa3bl JAHHBIX, 3a UCKIIOUEHUEM
TOTO, UTO HE SIBJSIOTCS (PUBNIECKUMU OObEKTaMU XpaHEeHUsI TaHHBIX.
HaHHbIE B MpencTaBIeHUsIX, TTOJOOHO B OTBETaX Ha 3alpoc SELECT,
MPOCTO BLIOMPAIOTCSI U3 TAOJUIL 6a3bl JAHHBIX, T. €. MPEACTABISIOTCS
B TOM W WHOM Buje. [IpeacTaBieHus: co3aaroTcsl ¢ TOMOIIBIO Ofe-
paTopa CREATE VIEW (co3maTh BWJ, MPEACTaBIEHUE), HO B JAeHCTBU-
TEJLHOCTU 32 HUMM CTOSIT cKpbIThle SQL-3ampockl. DT 3ampoch
W TIapaMeTphbl TPEeACTaBICHUS XpaHSTCS B pasfesie MeTalaHHBIX
6a3el. PaboTaTh ¢ TIpencTaBieHHMEM MOXKHO KaK ¢ OOBIMHOI TabIM-
1eit. OgHako J000H 3ampoc K MPeACTaBIeHUI0 B IEHCTBUTENbHOCTH
WHUIIMUPYET CKPBITHIA 3aMpoc, KOTOPBI KOMOMHUPYETCSI C MOJb30-
BaTeJIbCKUM.

3aueM HyxXHbI IpeacTaBieHuss? OObIMHO OHU IPUMEHSIIOTCS, YTOOLI
CKPBITh OT IOJb30BaTe/Is1 HEKOTOPhIE CTONOLbLI, CKOMOMHUPOBATL U3
HECKOJIbKMX TaOJMLL OJHY, KOTOpasd 4acTo HyXHa I[10JIb30BaTelNllo,
a 3aIpoc IS ee MOIyuYeHUS T0BOJbHO clioXeH. Tak, Hampumep, 6aza
JAHHBIX MOXET COAEPXKATh Psl CIYKEOHBIX TA0JMII, ¢ MOMOLIBIO KO-
TOPBIX OHA MPUOOpeTaeT Moje3Hble cBOMCTBA. CMBICI ITUX TaOMMIL
MOXET ObITh HESICEH IOJIb30BATENI0, HO I MOAYYeHUSI TpeOyeMbIX
JAHHBIX OHU JOJKHBI MCIIOJb30BATHCA B 3allpocax. DTO OOCTOSATENb-
CTBO MOXET CYIUECTBEHHO 3aTpyAHUTb opmupoBaHue SQL-
BbIpakeHUd 3ampoca. TakuMm o0pa3oM, MpeAcTaBAeHUs UCIIONb3YIOT-
cq KaK HaACTPOEYHbIE CPeACTBa AT agamTaluu 0a3bl JaHHBIX K pas-
JIMYHBIM KaTeropusM IMOJIb30BaTeNel.

PaccmotpuM B KadecTBe TpwMepa TPOCTYIO 0azy MaHHBIX, COCTOSI-
Y0 M3 TpeX TabJINIIL;

a ToBaps (IDiTOBapa, Haumenosaune, lleHa, OnmcaHme);
O Kmmenrer (ID_KJ‘[M@HTa, VMma, Anpec, TeneCDOH);
a IIponmaxn (IDiTOBapa, Kommuuectso, IDiKJ'H/IeH'I‘a).

TTpumepsl 3THX TabauIl MokazaHbl Ha puc. 7.1. C TOUKU 3peHust op-
TaHW3alMU XpaHEHUS JaHHBIX Takas 0aza HETUIOXO CIPOEKTUPOBAaHA.
OnHako MeHemKepa 1Mo MpoaakaM MOTYT He WHTepecoBaTh WICHTH-
(ukaTopbl ToBapoB M KiueHTOB. CKopee Bcero, eMy HyxkHa Oymer
TOJBKO ONTHA TAOIWIA, HAMPUMEp, O630p mponax (Tosap, KomraecTso,
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llena, CToumocTs, Kimnent). PazyMmeercs, Ty TaOJIWIly MOXHO TIONYy-
YUTDb M3 UCXOOHDBIX TPEX T3_6)'[I/II_[ C MOMOMIBIO CICAYIOUIETO 3alrpoca.:
SELECT Tosapel. Hammernoeanme AS Topap, IIpomaxm.KosmuecTso,
Torapel.lleHa, IIpomaxu.KommuecTBO*ToBapH. lleHa AS CTOMMOCTE,

Kmmentel.Viva || '. Appec:' || Kmmentwl.Apmpec || '. Tes.'
| | Kimentrel. Tesiedorn AS KimeHT

FROM Ilpomaxm, ToBapwl, KiMeHTH
WHERE IIpomaxw.ID Kimenta = KimeHTo.ID KimeHTa
AND

[Ipomaxmu.ID ToBapa = ToBapel.ID TOBapa;

E Tosapw : TabaHua - |03
ID_toeapa|Hawmenoeanve| Llena | JnucaHue -
i 1| ¥neh 2550 BaraoH
- 2 Monoko 15,00 Iyroeoe, naket 1n
3 Muen 24 00 Bantika ¥, Badka 0.50
m 4| Maca 17000 ToeAnmMHa, 1 kr M
Sanuck: [E] 4 I 1 [I][E] Wz 4
E Knue ntw : Tabnmua - |03
ID_knventa | Mwa | Tenedow | Agpec E

2 MNetpoe 111-2222 hWlockea
3 Cupopoe 222-3333 CaHkr-MNeTepbypr
- 4 ®egopoe | 444-4444 hWiupropog

3anHck: [E] 4 I 1 [I][E] T

E Npopanw : Tabamua = ||

i 1 MeaHoE 111-1111 CaHkr-MNeTepbypr

[

B

ID_toeapa | Kuﬂuuecmu| ID_knueHTa
20
180
a0
200
3
40
4 2

;I‘IHEb: E 4 I 1 E]@ W3 7

Puc. 7.1. NcxooHble Tabnuubl 6a3bl AaHHbIX

| s
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‘ Mpumevyanme }

Onepauns cknenkn ctpok B Microsoft Access obo3HavaeTcs CUMBO-
nom (+), aHe (I 1)-

PaccMmoTpeHHBIN 3ampoc BBITIONHSIET €CTECTBEHHOE COSIMHEHUE TPeX
TaOJINIL M JOOABIISET CTOJIOMBI CroumocTs M KimenT, 3HAUCHUS KOTO-
PBIX BBIUHACIISIOTCS HAa OCHOBE MMEIIuXcsT crojaoioB. Ha puc. 7.2
ImoKa3aHa TabJnIa, Bo3BpalraeMasl pacCMOTPEHHBIM 3aIIPOCOM.

5! 0630p npoga : 3anpoc Ha BbiGopKY E]@
Tosap | Konwuecteo | Llena | Crowmoce | KnueHt

» [Mueo 3 2400 72 WMeaHoe. Anpec:Cankr-MNetepbypr. Ten. 111-1111
Monoko 50 1500 750 Meanoe. Agpec: Cader-MNetepbypr. Ten 111-1111
Monoko 40 1500 500 MeaHoe. Agpec: Cader-Netepbypr. Ten 111-1111
honoko 180 15,00 2250 NeTpoe. Agpec:Mockea, Ten. 111-2222
*neh 200 2550 510 Netpoe. Anpec:Mockea. Ten. 111-2222
*neh 2000 2550 5100 Cugopoe. Agpec: CankT-Metepbypr. Ten 2223333
Maco 2 170,00 340 Depopoe. Agpec:Mupropog. Ten.444-4444

Sanmce; E ’71 E]@ Hs 7

Puc. 7.2. PesynbTat 3anpoca C €CTECTBEHHbIM COeANHEHNEM Tpex TabnuL,

Ecau Obl Tabnuua, mnpeacraBieHHass Ha puc. 7.2, Obula HE pe3ysibTra-
TOM 3amlpoca TUIA SELECT, a NpeAcTaBIeHUEeM, TO MOXHO ObUIO Obl
oOpalatbcs K HEH ¢ 3ampocaMu, Kak K oObluHOI Tabauie 0asbl
JaHHbIX. boyiee Toro, B OOJBLIMHCTBE CIy4aeB MOXHO ObLIO Obl 3a-
ObITb O TOM, uTO 0a3a JaHHBIX COCTOMT M3 TpeX Tab/aul, U PadoTaTh
TOJIbKO C OJHUM MpPeICTaBICHUEM.

7.4.2. Co3pgaHune npegcraBiieHUin

Orneparop co3aHusl MPEACTABIEHUS UMEET CAEAYIOUIMIA BUIL:

CREATE VIEW muvgallpencraBierns AS 3ampocSELECT;
Kak u o0bluHas Tabnauua 0a3bl JAHHBIX, IPEACTABIEHUIO IIPHUCBAUBA-
€Tcsl MMSl, KOTOPOE HE JIOJKHO COBIaAarb HU ¢ OJHUM MMEHEM Tad-
nul. 3a KIIOUYEBbIM CJI0BOM AS ciaenyeT SQL-BeipaxkeHue 3ampoca Ha
BbIOOPKY aHHBbIX.

PaccmoTrpuM B KauecTBe IpuMepa IMPOCTyI0 0a3y JaHHBIX, COCTOSI-
LIYIO U3 TpeX Tabaui;

a ToBaps (IDiTOBapa, Haumenosaune, lleHa, OnmcaHme);
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O Kmmenrer (ID_KJ‘[M@HTa, VMma, Anpec, TeneCDOH);
O IIponaxn (IDiTOBapa, Kommuuectso, IDiKJ'[MeH'I‘a).
YroObl co34aTh NPEACTABICHUE, [IOKA3AHHOE HA pUC. 7.2, gocraToy-
HO BBITIOJTHUTH ciaenyoliee SQL-BbipaxeHue:
CREATE VIEW OCzop nponax AS
SELECT Tomapel. HamveHoBaHue AS Tosap, IIpomaxu.KommuecTso,
Toeapel.lleHa,
Ipomaxu .. KojmmuecTBo*ToBapH. leHa AS CTOMMOCTE,

Kimmenter.Viva || '. Appec:' || KimentTel.Apopec || '. Ten.’
| | Kimentrer. Temedon AS KimeHT

FROM Ilpomaxwu, ToBapkl, KiMeHTH
WHERE TIpomaxw.ID Kimenrta = KimedTol. ID KimMeHTa
AND

Ipomaxu.ID ToBapa = ToBaprel.ID TOBapa;

B pesyinbrate Oyner cosgaHa BUPTYalbHAs TaOIULA OGz0p Opomax,
K KOTOPOIl MOXHO oDpalarhbcs ¢ 3almpocaMi, KakK K OOBIYHOW Ta0-
auue 0aspl JaHHbIX. Tak, HaNpuMep, CJAeAYIOLIMil 3aIpoc BhIOUMpAET
W3 TIPEJCTABIEHMS 3AMUCH, B KOTOPBIX CTOJOEI] Tosap UMEET 3HAUE-
HUE 'Mosoko':

SELECT * FROM OGs30p mpomax
WHERE Toeap = 'MoJjsioko';

OOparuTe BHMMAaHUE, YTO YCJIOBME BbIOOPKM B 3alpoce OIlepupyeT
CO CTONGIIOM, KOTOPEIl CYIIECTBYET TOJBKO B TIpEACTaBICHUN (eTo
HET HU B ONHON U3 UCXOMHBIX TaOJULl OA3bl JAHHBIX).

PaCCMOTpeHHOG OpeaCTaBICHUE ABIACTCA MHOFOTaﬁJII/qublM, o-
CKOJIBKY CO3/IaHO HAa OCHOBE HE OJIHOM, a Tpex TaOMIUII 0a3bl JAHHBIX.
Ha IIPAKTUKE 4aCTO UCIIOJIb3YIOTCAI Oonee I[IPOCThIE OJHOTAOJIMYHBIE
TIpEACTaBJIEHUS, B KOTOPBIX CKPBIBAKOTCSI HEKOTOPBIC CTOJIOIIBI I/I/ nim
J00ABISIOTCS CTOHGLLbI, 3HA4YCHUA KOTOPbIX BBIYUC/IANOTCH. Hanpu—
MeEp, qTOOBI CO3/JaTh MpeacCTaBICHUE TaOTUTIBI KnuenTe, B KOTOPOM
HeT cTojoLa ID xJymeHTa, JOCTATOYHO BLIIIOJIHUTL CJICAYIOLICEC Bbl-
paxeHue:

CREATE VIEW CrmcCOK KIIMEHTOB AS

SELECT Vma, TemeboH, Anpec FROM KimeHTEHI;
OquI/I[[HO, qTo Ha60p OAHHBIX, COACPXKALIWXCSI B 5TOM IIPEACTABIIC-
HHUU, MOXHO IIOJIY4YUTb U C IIOMOILBIO 3aIIpoca:

SELECT Jwmsa, Temnedpon, Anpec FROM KimeHTEHL;
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OnHaKo OTHOCHTETHHO TONYIeHHOTO Habopa JaHHBIX BBl HE CMOXKE-
T€ 3aJaTh KaKON-11M00 3ampoc, MOCKONbKY 3TOT Ha0Op MAHHbBIX SIBJISI-
eTcsl BUPTYATbHON TaOIUIIeH, OTITNIHON OT TIpelCTaBICHMSI.

Omepatop CREATE VIEW JOITycKaeT elle M Takyio ¢opMy CHHTaKCHCA:

CREATE VIEW mmsglipencrasaeHus (crosnberrl, crosaber?, ... ,
crosiberiN) AS 3ampocSELECT;

3aech Heobsg3aTe/lbHbli CIIUCOK CTOJIOLOB COIACP2KUT MMEHa CTOJIO-
1IOB MPEACTABICHUSI, KOTOPBIC MOTYT OTJINYATBCSI OT UMEH CTOJIOIOB
oreparopa SELECT. Zlaunaa (bOpMa IIO3BOJIAET IBHO YCTAHOBUTH CO-
OTBETCTBUE MEXIY cTroyomaMmn MIpEeACTaBICHUS U croyonaMmn BUPTY-
AJIbHOM Ta6JII/lLLbI, B03Bpa]_l_laeMOl7[ oreparopoM SELECT. PaCCMOTpeH—
HBIIl paHee 3alpoc Ha CO3[aHUE TIPENCTABICHUS COMCOK_KJIMEHTOB
MOXHO Cq)OpMlel/IpOBaTb APpyrum O6pa30MZ

CREATE VIEW Crmmcok kymeHTOB (®MO, Tes, Ampec) AS

SELECT Vma, TemeboH, Anpec FROM KimeHTEI;

B mpuHuumne, Bel MOXeTe MpPeACTaBUTh BCIO 0a3y AAHHBIX C IIOMO-
b0 OJHOTO WJW HECKOJBKHUX TIPEICTaBIEHUN, CKPBIB HMCXOIHBIE
Ta0auibl. JeidcTBUTENbHO, €cad 0a3a JaHHBIX COCTOUT 0oJiee ueM U3
5—7 cBg3aHHBIX TaOMUIl, (OPMYJIMPOBAHNE 3alPOCOB CTAaHOBUTCS
HEMPOCThIM JEJIOM: HEOOXOAMMO MOMHUTh, B KAKHMX TaOIMLAX KaKue
CTOJIONIBI HAXOSITCSI.

Hexkortopbie pa3paboTYMKy TPUIOXKEHUM CUYUTAIOT, YTO CO31aBaTh
MPEACTABICHUsl ClAeayeT AAs KAaK MOXHO OOJbIlIero 4Mcia TalJHIL.
B psine cnyuaeB sTo xopoinuit mpuem. OnHaKo He cieayeT 3a0bIBaTh,
YTO €CIM IpeacTaBleHue IIOCTPOSHO HA OCHOBE MHOIUX TaOJuUII
C UCTONb30BaHUEM clioXHoro SQL-BbIpaxeHus, pabota ¢ HUM MO-
JKET OKa3aThCsl CYLIECTBEHHO MeHee 2¢hdeKTUBHOI, yeM paboTra He-
MOCpeACTBEHHO ¢ TabauilaMu 6a3bl faHHBIX. Hampumep, eciy mosb-
30BaTENI0 HYXeH BCEro JUllb OAMH CTOJOEL, a OH BbIHYXIEH
paboTaTh ¢ MpeACTaBIeHUEM U3 MHOTHX TaOJUIl, TO Oy/leT BBITIOJHE-
HO Bce cioxHoe SQL-BeIpaxeHue, co34al0llee ITO MPeICTaABICHUE U
BBIAEISIIONIEE B HeM TpeOyeMblil cTonbell. TakuM obpazoM, Mpea-
CTaBJICHMS CJeOyeT MPUMEHSTh, MCXOMsd M3 KOMIIPOMMCCA MEXIY
ya00CTBOM TOJIb30BaTe/ sl U TPOU3BOIUTEIBHOCTBIO CUCTEMBI.

INpencrapienus ynaisgioTest U3 6a3bl JAHHBIX TAK 3Ke, KaK U TaOIULIbI:

DROP VIEW mmMallperncraBJieHus;
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B omnunie oT OGBIYHBIX TAOIWII TIPU YAANEHUU TIPEICTABICHUS daH-
HBIE COXPAHSIOTCSA Oe3 MaMeHeHMil. HamoMHI0 elle pas, uto Tpea-
CTaBJIcHUE He ABJISIETCS 0OBEKTOM XpAHEHUS TAHHBIX.

7.4.3. U3aMeHeHne gaHHbIX B NpeacTaBlieHUAX

Hexkortopoie coBpemenHble CYDBI moanepXXuBaloT orepaluu nu3Me-
HEHUS COAEPXKUMOTrO TPENCTaBIeHN — BCTaBKY, YAaJleHUE U U3Me-
HeHue 3amuceit. OgHAKO MPU 3TOM MOTYT BO3HUKHYTH TMPOOJEMBI.
Heno B ToM, YTO TIpU TMOJYYEHWU 3ampoca Ha MOAUGUKAIINIO JdaH-
HBIX B npeactapieHnn CYDB/I momkHa BBITTOJIHUTH COOTBETCTBYIOIINE
orepalumn Haj TabaunaMu 6asbl JAaHHBIX, HA OCHOBE KOTOPBIX cO3/1a-
HO 3TO TIpejcTaBieHne. HamomHIo, 4To Tipe/icTaBleHUe JUIb BbI3bI-
BaeT W MpeJCTaBiIsieT, HO He XpaHUT AaHHbIe. [Ipu 3TOM MOTYT BO3-
HUKHYTh HEOTHO3HAYHEIC CUTYAITNH.

O Eciu npeacrabieHUe MHOroTabJM4HOE, TO KaK y3HATh, Kakue
TAaONULBI cleayeT MOAUMDULIUPOBATH?

O Ecom B OTIPECACIICHNUN TIPEACTABICHUS MCITOJB3YIOTCS BBIPAXKEHUS,
OTHOCAUINECS K OTEpaTopy SELECT, TO KaK HCIIOJIbL30BATb 3TU
BBIPpAKECHUS 15T USMEHCHU ST HpCZ[CTaBHCHI/IH?

PaccMmotpum mpeacTaBieHue Tosaper view TaOMULbL Tosape (ID Toapa,
HammenopaHue, IlleHa, OnmcaHme): B KOTOpPOM 3HA4Y€HUA ETon6ua
Iena YBCJIMWYCHDbI HaA 50. DTo NpEeaACTaBJCHUE CO30ACTCA C ITOMOLIbIO
CIACAYIOLIEIO BbIPpAXCHUA:
CREATE VIEW ToBapsl view AS
SELECT Hammernopamme, Illena + 50 AS Hopad LieHa
FROM ToBapel;
HOHbITKy OOHOBUTb B 3TOM npeacraBja€eHu 3HAYCHUE CTOH6L[a
HoBaa nena MOXHO BbIIIOJHUTH C IIOMOILLbIO BbIPAXKCHUA:
UPDATE ToBsapsl view SET Hopad lieHa = HoBad LleHa*2;
Oﬂ,HaKO OTa IOIIbITKA HE€ yJacCTCA, IIOCKOJIbKY B Ta6JIl/ILle Toeaper HET

CTOJIOLUA HoBas uena. A pa3d Tabiauua 0a3bl JaHHbIX HE OyneT OOHOB-
JIeHa, TO He OyaeT OOHOBJIEHO U IPEeACTaBIEHUE.

. BHumMmaHune '

Ecnu ctonbew B NnpeacTaBrieHnn He COOTBETCTBYET CTONOLY Tabnuubl
6a3bl gaHHbIX, TO OOHOBUTL 3TOT CTONOEL, HENb3A.
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Hormyctum, 6a3a JaHHBIX COCTOUT U3 TPeX TAOJMIL:

O Tosapu (ID_TOBapa, HammeHOBaHME, lleHa, OnmcaHme);
O Kimenrer (ID_KJ‘[M@HTa, VMma, Anpec, TeneCDOH);

a I[Ipomaxn (ID_TOBapa, KosmmuecTsoO, ID_KJ‘H/IeHTa).

CosznanuM Ha OCHOBE 3THUX TAOJIHIL IPENICTABIEHUE O630p Mpomax:

CREATE VIEW OCzop mponax (Hammvenosamme, Kosmuecrso, lleHa,
KimenT) AS

SELECT Tomapel. HamveHoOBaHMe, IIpomaxu.KommMuecTso,
ToBapel.lleHa, KimeHTe.VMa AS KiMeHT

FROM Ilpomaxu, Toeapel, KimeHTH
WHERE Ilpomaxwu. ID KimenTa = KimeHTH. ID KIMeHTa
AND

Hpomaxu. ID ToBapa = ToBaprel. ID _TOBapa;

ConepXumMoe JTAaHHOTO TMPEACTABIEHUS MOXHO W3MEHsSITh (eciu
CYbB/l noagepxubaeT U3MEHEHUE IMPeACTABICHUIl), TIOCKOIbKY UME-
€TCS OMHO3HAYHOE COOTBETCTBME MEXIY CTOJNOIAMU TpeacTaBlIeHUs
U croyduaMu Tadul, 0a3bl JaHHbIX.

7.5. 3apaun

3apaua 7.1

IMycTh 6a3a JaHHBIX COAEPIKUT CIIEAYIOIINE TPU TAOTUIIBL:

a CTyOeHTH (ID_CTy,HeHTa, VMg, TemnedoH, Ampec, ID_Kypca) —
JAaHHBIC O CTYACHTAX, B TOM YMCJIE U O KypcCaX, KOTOPbI€ OHU U3Y-
qarorT,

O xypcw (ID_Kypca, HaI/IMeHOBaHMe) — JAHHLIE O Kypcax;

a [lpenonaBaTenu (ID_npenonaBaTenq, Mma, TemneboH, Anmpec,
IDiKypca) — JaHHbIC O IIpeIoJaBaTcjdaX, B TOM 4YHUCIE U O Kyp-
Cax, 3aHATUS IO KOTOPBIM OHU ITPOBOJISIT.

B Tabnuie CrymenTer KaKOBIN CTYAEHT MOXET OBITH 3alliicaH Ha He-
CKOJIbKO KYPCOB. AHAJIOTMYHO, OAMH U TOT XK€ IpeIoaaBaTeib MOXET
MIPOBOINTDL 3aHATHS TIO HECKOJbKMM KypcaMm. Takum o0Opazom,
CTOJOLUBL ID xypca B 3TUX TaOMMLAX HE OOs3aHbl COLEPXKATb YHU-
KQTBbHBIE 3HAUEHWS. B TabnWie Kypce, HAMPOTHB, CTONOEI ID xypca
COAEPKUT TOJbKO YHUKAIbHbIE 3HAUYCHUS.
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Cdoopmynupyiite SQL-BbIpaxkeHUs ATl CO3AaHUS YKA3aHHBIX TAOJIMIL
Tak, YTOOBI TaGJTI/IL[BI CrymeHTel U IlpenomaBaTeinn ObUTU CBI3aHBI
¢ TaOHIIEN KypceL.

3apava 7.2

Hns 6a3pl gaHHBIX, OMMcaHHOW B 3amaue 7.1, chopmynupyiite 3a-
Mpoc, BO3BpalllaolInii TabJUILy, KOTOpasi COMEPXKUT:

0 HauMMeHOBaHHUS KypcOB UM MMEHa MpeloaaBareseil, KOTopble Mpo-
BOJST 3aHATHUS IO AAaHHBIM Kypcawm;

O HanMcHOBaHWS KypCcOB M WMEHA CTYIACHTOB, KOTOpBIC W3y4aioT
JTaHHBIE KYPCHI;

O uMeHa CTyACHTOB U MME€HAa npenoz[aBaTeﬂeﬁ, KOTOPLIC IIPOBOIAT
3aHATUA ¢ JAHHbIMU CTYICHTAMMU.

3apaua 7.3

st 6a3bl JaHHBIX, OMMCAHHON B 3amaue 7.1, chopmyaupyiiTe 3ampoc,
BO3BpaLLAIOIMIA IIPEACTABIEHUE, KOTOPOE COAEPXKUT HauMEHOBaHMs
KYpCOB, Ipernoaapareieil U CTyaeHTOB. Kaxnas 3amuch B IpeacTaBie-
HMU TOKHA COAEPKaTb HAMMEHOBAaHUE HEKOTOPOro Kypca, MUMs Ipe-
[oIaBareisl, KOTOPbId MPOBOAUT 3aHITHUS MO NAHHOMY Kypcy, U MMs
CTYyIEeHTAa, KOTOPbII €ro u3yJyaer.

3apavua 7.4

Ilycts B 0aze maHHBbIX, ONMCAHHOW B 3agaye 7.1, umeercs Tadiauua
KOHTaKTH (MMF[, Appec, Tenedon, HpMMeanMH). C(bOpMlel/IpyFITe 3a-
npoc, J00ABISAIOLIMI B HEE COOTBETCTBYIOLUME AAHHbIE M3 TAOIMIL
CryneHTe U IIpenonaBaTesin. Pewure 9Ty XK€ 3aaayy, 3aluchbiBad Ipu
9TOM B CTOJI6€LI, I[IpuMeyaHnsa CJIOBO 'Crymedtr' niu
'TlpenonasaTesns ', B 3daBUCUMOCTM OT TOTO, U3 KaKoi Tabaulbl Oe-
PYTCS JAHHBIE 11 BCTABKK B TAOJIMIY KOHTaKTEL
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TpaH3akyum

IIpu pabore ¢ 0azoil JaHHBIX BCeraa cieayeT MMETh B BUIY, YTO CY-
IECTBYET XOTS W Majasi, HO OTJWYHAsI OT HYJIsSI BEPOSITHOCTb UCTIOP-
TUTb WIM IOTEPATb HAHHbIE. DTa BEPOSATHOCTb TeM OOJblIe, YeM
OoJibllie 6a3a MaHHBIX U clioxHee 3anmpockl K Heit. B CYB/I umetorcs
CIlelMaJbHblE HACTpAaMBaeMbIE CPEACTBA 3alUUThl AAHHBIX, OJHAKO
B psiJie cllyyaeB MOXHO TIPUMEHUTH JOTIOJTHUTENbHBIE MEPbI, MPeaoc-
taBisgeMblie SQL.

[pennonoxum, yto TpeOyeTcd MepeBecTH AeHbIM C OJHOTO CYeTa Ha
apyroit. [dns aToro HeoOGXOAMMO BBIMOJHUTL HECKOJBKO OIepaTopoB
SQL. Eciu B x04e uX BBIIOJIHEHUS MPOM30MAET KAKOM-HUOYIb am-
TapaTHBIM WK MPOTPAaMMHBIN ¢OOM, 13-32 KOTOPOTO HE BBITTOJTHUTCS
OIMH MM HECKOJbKO OIEepaTopoB, TO MOXET IIPOM3OUTU TaK, YTO
JIeHBEIW OYIyT CHATHI ¢ OJHOTO cYeTa, HO He TOCTYISIT Ha IPYTOii.
YToObI 5TOTO HE MPOU3OILIO, MPEANPUHUMAIOTCS CHELUATbHBIE Me-
pbl. X cyTb COCTOMT B TOM, UTO HecKoJlbKo SQL-omepaTopoB ormpe-
JOeNSIoTCd KakK eIMHBbIA OJ0K, Ha3blBaeMbll mpanzakyueil (OT AHIL.
transaction — Jneno, caenxka). B TpaHzakumu Jubo Bce ormepaTopbl
BBUIONHAIOTCSL YCHEUIHO, JU00 HM OOMH M3 HUX HE BBIIOJHSETCH,
a 0asa MaHHABIX BO3BpallacTcsd B MCXOMHOE COCTOSTHUE, B KOTOPOM
OHA HAXOAWIACh AO HAyaaa BBIIOJHEHHUS OMEepaTOPOB TPAH3AKIIMMU.
HpyruMu cjioBaMu, €cjii KaKoW-TO omeparop B TpPaH3aKIUU IO
KaKoi-HUOYAb NPUYMHE HE BBIIOJIHMICHA, TO OTMEHSETCS ACHCTBUE
BCEX YK€ BBITTOJTHEHHBIX OTEepaTopoB B 3TOW TpaH3aKIIMU — TPOUC-
XOAMT TaK HA3bIBAEMBIil omKxam.

HenpusaTHOCTH MOTYT BO3HWKHYTH W TIpW paboTe ¢ 6a3oif MaHHBIX
B MHOTOITOJTB30BaTETLCKOM peXXNMe, Jake B YCIOBHUSIX abCONFOTHOM
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HanexxHocTu obopynoBanusi, CYBJl u nporpamm npuiioxkeHusi. Eciau
HECKOJIbKO TIOJIb3oBaTesiell TILITAITCSI OMHOBPEMEHHO MCIOIb30BaTh
OIHY M Ty Xe Tabaully, TO MOXeT BO3HMKHYTb TaK Ha3bIBaemasi
Koaausus 00HogpemeHHoeo docmyna. llpencraBeTe cebe CUTYaIUIO
¢ TIOKYNKOW Xenes3HopopoxHoro oOwiera. Ilepsbiit mokymareib 3a-
MpaluBaeT OWIeT Ha HEKOTOPBIN Toe3] B KyNeiHOM BaroHe Ha OIl-
peneneHHyo npary. Kaccup BBITTOJTHSET COOTBETCTBYIOIIUI 3arpoc
K 0a3ze JAaHHBIX W TIOJNy4aeT CBEJCHUS O BceX CBOOOJHBIX MecTax.
TToxa mokymnartenb BHIOUpaET MOAXOAAIIEE eMy MecTO B BaroHe, npy-
roif mokymnarenb (MOMONAs K APYroil Kacce) MOXET oKaszaTbesl Oosee
MMPOBOPHBIM U KYMUTH OWJIeT Ha TOT Xe Toe3d, BaroH u jaary. Ho
TEepBbIN TMOKyMNaTelb, KaK U €ro Kaccup, elle He 3HaeT 3TOTo U TMo-
KyTaeT OuJeT Ha To Xe camoe mecTo. MHaue roBops, OH MpuodpeTa-
eT OuyteT Ha yxXe 3aHsiToe MecTo. Bo3HMKaeT Ko/uinu3us oJHOBPEMEH-
HOTO J0CTyNna K OJHOW M TOM ke 3amucu B 6a3e JaHHBIX. B peanbHO
>KW3HU TaKOTO He JOKHO TIPOUCXOoAUTh (Mo KpaliHelt mepe, Teope-
TUYECKH), TIOTOMY YTO TIPW BBITIOJHEHWUU 3ampocoB K 0aze NaHHBIX
MPEANTPUHUMAIOTCS cTielIMaIbHBIE Mepbl. 3arpochl K 0a3e NaHHBIX
JKEJIE3HOIOPOKHBIX OUJIETOB, COCTOSIIIME W3 HecKombkux SQL-
OTepaTopoB, 3aKJIIYAKOTCS B TPaH3aAKIIUIO, a JUIS PasTWYHBIX TpaH-
3aKIN  OTIPENENSIIOTCS TaK HA3bIBaGMbIE YPOGHU U30AAUUU, YTOOBI
WCKITIOUHUTh HeXelaTeIbHOEe B3anMOoAeHCTBUE MEXTY HUMM.

‘ Mpumevyanme }

MpunoxeHne, pabotalowee ¢ 6a3oi AaHHbIX, MOXET MCNONbL30BaTHL
M Opyrve cpefacrtBa OrpaHUyYeHus OJHOBPEMEHHOIO JOCTyNa, a Takke
BbINONHATb APYyrne BuAabl TpaH3akumi. B gaHHOM kHure paccmarpusa-
I0TCS TONbKO TpaH3akumn SQL.

8.1. Kak ycTpoeHa TpaH3akuua

TpaH3ak1Msl cOCTOUT U3 JHOOBIX omeparopoB SQL, KoTopbie MOTYT
u3MeHuTh 6azy gaHHbIX. B SQL:2003 He mpeaycMoTpeH crielnuaib-
HBI oneparop Havyajia TpaH3akiuu. OJHAKO HEKOTOpble pean3alniu
SQL tpebytoT Hanu4us Takoro orneparopa. OH MOXeT BHITISAETH MO-
paszHoOMy, HampuMep, BEGIN WORK, BEGIN TRAN WM BEGIN. B cuc-
TeMax, coBMmecTUMbIX ¢ SQL:2003, ecnu HuKakas TpaH3akKius ele
He HayaTa, a Ha BBIMTOJIHEHUE OTmpaBisieTcsi onepatop SQL, To aB-
TOMATHYECKU CO3/IaeTcsT HOBas TpaH3akuwus. Hampumep, omepatopbl
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CREATE TABLE (CO3AaTh TAOMWILy), UPDATE (OOHOBUTb) U SELECT
(BBIOpaTh) BBHITIOJHSIIOTCS] TOJILKO B TPAH3AKIIUMU.

Hrak, omeparopa Hauyajaa TpaH3aKUMUM MOXET MU He ObiTb. OmHAKO
IUTSL ee 3aBepIlIeHUS TIPeIyCMOTPEHH! JIBa oTleparopa:

O coMMIT — 3aBEPLINTDL BBITTOJIHEHUE. BrimonHeHMEe Beex orIeparo-
POB TpaH3AKIIUKU ITPOUCXOIUT MOCI€A0OBATC/IbHO B €AMHOM 6.)101(6;

O ROLLBACK — otkar. IlpoucxoguT oTMeHa AECHCTBUSI BCeX oliepa-
TOPOB TpPaH3aKIWW, W 6aza MaHHBIX BO3BPAIIAETCS B MCXOTHOE
COCTOSIHUE, B KOTOPOM OHA HAaXOAWIACh OO HAayajaa TpaH3aKLUU.

OnepaTop COMMIT IpUMEHSETCd Toraa, Koraa Bce SQL-omeparopsl
TPAH3aKIUU TPEANOJOXUTENBHO BBITTOTHEHBl (BocpuHATH CYDBJI
1 HE BbI3BAJIM OILIMOOK) U TpeOyeTcd MOATBEPAUTb U3MEHEHUS, BHE-
ceHHble B 0a3y JaHHbIX. Ecliv Mpu BBIMOJHEHUU oleparopa COMMIT
MIPOM30MIET CUCTEMHBII COOi MIM OIIMOKA, MOXHO BbIIOJHUTh OT-
KaT TpaH3aKIWU, a 3aTeM TOMBITAThCS BBHITTOJHUTH €€ CHOBA.

‘ Mpumevyanme }

lMocne kn4eBOro cnosa COMMIT AOMNyCKaeTCcs HeobaszaTenbHOe Kto-
YeBOE CMOBO WORK (paboTa): COMMIT WORK.

Oneparop ROLLBACK NPUMEHSETCSI TOrAa, KOraa HeoOXOAUMO OTMe-
HUTh W3MEHEHWs, BHECEHHBIC TpaH3aKIIMel, M BOCCTAHOBUTH 0asy
JAHHBIX B MpeXHeM cOCTOSHMM. Ecau mpu BbIIOJHEHUU ollepaTopa
ROLLBACK TIPOW3OUIET CUCTEMHEIN cOOif, TO Tocie Tepe3arpy3Ku
OoIneparop ROLLBACK MOXHO BBINOJHUTb CHOBA, U OH IOJXKEH BOC-
CTaHOBUTH 0a3y maHHBIX. TakMM 06pa3oM, ROLLBACK SBJISIETCS OTKa-
30yCTOMYMBBIM OIEPATOPOM.

[IpunoxeHue MOXET COCTOATb M3 HECKOJIbKUX TpaH3akumii. Ecau He
yKazaH SIBHBIN ollepaTop Havaja TpaH3aKIWW (HarpuMep, BEGIN
WORK), TO IlepBas TpaH3aKLus HAYMHAETCS B CaMOM Hayaie Ipujio-
xxenns. [lociaemHsse TpaH3aKIMs 3aKaHIMBAETCS B KOHIIE TIPYIIOXKE-
Hud. dng ykasaHds KOHLA TPaH3aKLUMK UCIOJb3YeTCs OIeparop
COMMIT WUIM ROLLBACK. KaXmblif Takoif omeparop 3aBepllacT OTHY
TpaH3aKLMIO U HAYMHAeT ciaeayloulyio. IlpunoxeHue ¢ HECKOIbKUMU
TpaH3aKIIUSIMU UMEET CICOYIONINI BUI:

Hayajio MonIOXeHma

SQL-onepaToprl TpaH3akipm 1;
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COMMIT et ROLLBACK;
SQL-omepaTopE TPaH3aKI 2;

COMMIT s ROLLBACK;

SQL-onepaTopsl TPaH3akis N;

Konerr mpnioXeHvs

8.2. OnpepeneHune
napamMeTpoB TpaH3aKLuuun

HAns TpaH3aKINKW MOXHO YCTAHOBHTH TIApaMETPBl — PEXHM U ypO-
BeHb 3o, C 3Tol Mebl0 TpUMEHsIeTCsS OTeparTop:

SET TRANSACTION
Pexr,

ISOLATION LEVEL ypoBeHBI3OJIALm;
PexxnM MokeT TIpUHIMATH CIISAYIONINE IBA 3HAYCHUST:
O READ WRITE (YT€HMUE-3AIUCh) — 3HAYEHUE MO YMOIYAHUIO;
O READ ONLY (TOJIbKO UTEHUE).
YpoBeHb U30JISILMU TPAH3AKIIMY MOXET IPUHUMATH YEeThIpe 3HAYESHUSI:

O SERIALIZABLE (HOCJTC,Z[OB&TCJ'IBHOC BBIHOJTH@HI/IC) — 3HaA4Y€HHUE 110
YMOJHYaHUIO,

0 REPEATABLE READ (IOBTOpSIIOLIEECS YTEHUE);
O READ COMMITED (TTOATBEPXXACHHOE UTCHIUE);
(O READ UNCOMMITED (HENOATBEPXAEHHOE YTEHUE).

TpaHzakist mWMeeT TapaMeTphl IO YMOJYAHWUIO: READ WRITE M
SERIALIZABLE. OHM OOBIYHO TTOAXOAAT OOJIBIIMHCTBY ITOJIb30BaTEICH
W OCHOBAaHBI Ha JONMYIICHUSX, YTO 0a3za JAaHHBIX OyIeT OOHOBISATHCS
W YTO JIyYllle KaK MOXHO Oojbiie cebsi o0e3omacuTh. PeskuM READ
WRITE TIO3BOJISIET BHOCHTH M3MEHEHUS B 0a3y HAaHHBIX, a YPOBEHbB
W30JIIIUN SERIALIZABLE SIBIIsIeTcd Hambosee OesomacHbIM. Ecim ke
HEoOXOomMMO 3a1aTh Jpyrie 3HAUYCHUS, TO CJIeAyeT WCIOJb30BaTh
orepatop SET TRANSACTION. Ilpm »TOM OH 3ammchiBaeTcs MO0
B Hauaje MPUJIOXKEHUS, ONpeaess MEepBYI0 TPaH3aKIHUIO, JU00 I0-
cJie oreparopa COMMIT WJIM ROLLBACK, OTNIpEeAeIss CICIYIONIYI0 TpaH-
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saknwio. Ecom Xe mocie COMMIT WM ROLLBACK HE BBI3BATH OIlepa-
TOp SET TRANSACTION, TO CIIeAyIoIIas TpaH3aKIus OyaeT WMeTh TTa-
paMeTpEhl, TIPUHSATHIE TI0 YMOTYaHUTO.

Hanpumep:
SET TRANSACTION
READ ONLY,
ISOLATION LEVEL READ COMMITED;

8.3. YpoBHU nsonauum TpaH3akuui

HaubGonpliiiasg 6e300aCHOCTb IOCTUrAETCSA MPU CaAMOM BBICOKOM YPOB-
HE U3O0JSILMM TPAaH3aKUMi, OJHAKO 3a OTO MPUXOAUTCH IUIATUTh
CHIDKEHHEM OOllIeil MpOU3BOAUTENbHOCTH PAOOThl CUCTEMbI B MHO-
rOIOJIb30BATEALCKOM pexXuMe. Tak, ecld TpaH3aKUUKU PazInyHbIX
nosb3oBareseil 0a3bl JAHHBIX IOJHOCTHIO U30JIMPOBAHbBI APYT OT APY-
ra, To IokKa He OyJeT BBIIOJHEHA yXe HAyaBLIASICs TPAH3AKIIMUS, APY-
rue XXAyT ee 3aBepileHusl. B cBI3M ¢ 9TUM BO3HUMKAET 3a1aYa IMOMCKA
KOMIIPOMHUCCA MEXIY HEOOXONMMbIM YpOBHEM O€30IaCHOCTU U IPO-
HU3BOIUTENBHOCTBIO CUCTEMbI B 1i€JIOM. PaccMOTpuUM BOIPOCHI, CBS-
3aHHBIE C BBIOOPOM PA3JIMYHBIX YPOBHEIl M30JALIMM, HAYAB C CAMOTO
HM3KOTO.

8.3.1. HenoarBepXxpaeHHoOe YTeHUe

CaMmblii HU3KUIT (ca1aOblil) YypOBeHb M30JSILUMKM — READ UNCOMMITED
(HemoATBEPKAEHHOE UTEHUE MM YTEHUE HEIOATBEPXKICHHBIX IaH-
HbiX). [lpy 1aHHOM YpOBHE U3MEHEHUS, BHECEHHbIE OIHUM I10Jb30-
BaTeeM, MOLYT ObITb IIPOYMTAHbI [PYTUM, HAXe €CJM IEPBbIA I10J1b-
30BaTe/Ib €lUe He IOATBEPAMI MX C IIOMOIbI0 OlepaTopa COMMIT.
[IpoGiema BO3HUKHET B cily4ae, €Clld IEPBbIA 110/b30BaTe/b BbIIOJ-
HMJI OTKAaT CBoel TpaHsakiuu. Torga Bce HOCHENyIOLIME ACHCTBUS
BTOPOIO I10Jb30BaTe/Isl OKA3bIBAIOTCSI OCHOBAHHBIMU HA HEIPaBUJib-
HbIX (HEAKTyaJbHbIX) AaHHbIX.

Takum 06pa3oM, YpoBeHb READ UNCOMMITED HE clielyeT MPUMEHSATD,
KoTZIa TpeOyIoTCS TOYHBIe pe3ynbTaThl. OH Oojee WIM MeHee MOIX0-
AT B TOM cliydae, KOoTrJga JOCTATOYHO TOMYYNTh TPUOIU3NTETHHEIE
pe3yIbTaThl, HANpUMep, TIPU CTATHCTHYECKON 00paboTKe Majio W3-
MEHSIOTITNXCS TAaHHBIX.
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O‘-IGBI/IZ[HO, YTO IIPpU YPOBHE U3OIALINN READ UNCOMMITED obe TpaH-
3aKIIMU MOTYT BBITTOJTHATHCSA OOTHOBPEMEHHO.

8.3.2. NMoaTBepXaeHHOE YTeHne

CreIyfolM TI0 CHJIe SIBIISIETCS YPOBEHD M3OJSAINKM READ COMMITED
(TonTBepKIEHHOEe YTEHWE WM UYTCHWE TTOATBEPXKICHHBIX MTAaHHBIX).
B stoM cimyyae ma3MeHeHWS, TIpOW3BEACHHBIC APYTOM TpaH3aKIINelt,
OCTafoTC HEeBUIMMBIMH B Balllelf TpaH3aKIIMHU 0 TeX TOp, TToKa JIpy-
TOM TIOTh30BaTeNb HE 3aBEPIINUT €€ ONepaTopoM COMMIT. XOTS IO
3aBepIIeHNS APYTON TpaH3aKIMM BHECEHHBIE €0 M3MEHEHMST BaM He
BHIHEI, 00€¢ TpaH3aKIIMW MOTYT BHITIOTHITHCS COBMECTHO.

Ilo cpaBHEeHUIO ¢ READ UNCOMMITED HAHHBIA YPOBEHb U3OJSILUU da-
€T JIydllue pe3yJbTaThbl, HO He OCBODOXIAET OT HEHMPUATHOCTEH TaK
Ha3bIBAEMOIO HEMOBTOpsIolIerocd ureHusd. PaccMoTpum crienyioliyio
CUTYaLHUIO.

HomnycTM, TEpBBIM TMOJb30BaTeb COOUPAETCS] CHavyaja MPOYUTATh
JaHHbBIE, a 3aTeM HWCIOoJb30BaTh UX TPU BHECEHUW H3MEHEHUH
B Jpyryio Tabnauiy. Hampumep, oH XoueT cHavyama y3HaTh, CKOJBKO
WMeeTcsl HEKOTOPOTro ToBapa Ha cKjajie, a 3areM oopMHUTh 3aKa3 Ha
3TOT TOBap. MoXeT CIyYUThCS Tak, YTO BTOT TONb30BATENb MPOUTET
ycTapeBIlIue JaHHBIE, KOTOpbIe YXe M3MEeHEHBI BTOPBIM TOJIb30BaTe-
JIeM, HO ellle He MOATBEPXKIAEHBl UM C TTIOMOIIBIO ofeparopa COMMIT.
Hanpumep, BTOpoii moab3oBareb yxxe "3adpan” Bech 3amac JaHHOTO
TOoBapa, a TEepBbI MoJb30BaTeNb, HE 3HAs 00 3ToM, ohopMUI 3aKa3
Ha OTCYTCTByloIIMH ToBap. Takum obpa3zoM, mpobdieMa 3axkiaovaeTcs
B TOM, YTO pe3YyJbTaThl UTEHUSI JAHHBLIX TEPBbIM MOJIb30BATEIEM IO
W TIOCNie BBHITIOJIHEHUSI BTOPBIM TMOJIb30BaTe/ieM ofleparopa COMMIT
MOTYT pasfinyaThcsi. DTO TaK Ha3biBaemas mpobjemMa HEMOBTOPSIIOIIe-
TOCST YTCHUS.

8.3.3. lNMoBTOpAIOLLEEecH YTeHne

YpoBeHb WM3OJAINW REPEATABLE READ (ITOBTOpSIOIIcecsS YTEHIUE)
UCKJIIOUAET MPOOJIEMy HETOBTOPSIIOUIETOCS UTEHUSI, PACCMOTPEHHYIO
panee. Tem He MeHee, MAaHHBIM YpOBeHb HE YCTpaHsSeT APYTYIO He-
TIPUSITHOCTH, Ha3blBaeMylo (GUKTUBHBIM uTeHHeM. OHa BO3HHWKAaeT
TOTHIA, KOTMa TOJNb30BaTelh YUTACT MAaHHBIC, N3MEHACMBIC B PE3yiIb-
TaTe BBITIONHEHWS APYToi TpaH3akInH. [1pw sTOM M3MEHEHUS JaH-
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HBIX TTPOUCXOISIT BO BpeMs WX YTeHUsS. PaccMoTpuM B KauyecTBe
TIpUMepa CIETYIONIYI0 CUTYAIIIO.

IpenmomoxuM, TIEpBBIN TTOTH30BATEb BHITIONHSIET ONepaTop BEIOOP-
KU JAHHBIX (SELECT) ¢ HEKOTOPbIM yCI0OBUEM (WHERE MJIM HAVING).
B pesynbrate oH BEIOMpaeT KaKoe-TO MHOXKECTBO 3ammiceif. Bropoit
[10J1b30BATE/Ib Cpa3y K€ 3a ITUM MU3MEHsSET JaHHbIe B OMHON MU He-
CKOJTBKUX 3ammicsX, KOTOpBIe BHIOpaN TIepBEHI MoNb3oBaTelb. boiee
TOIO, BTOPOM I10JIh30BATEIb 3ABEPILAET CBOIO TPAH3AKIIMIO ONEpaTo-
poMm coMMIT. Takum obpasoM, TIoydaeTcs, YTo 3alicH, paHee YIoB-
JIETBOPSIBLLUE YCJIOBUIO BBIOOPKU, TEIEPh MEPEeCcTalid €My COOTBETCT-
BoBaTh. He WCKITIOUeHO, YTO TOSBMIIMCH HOBEBIC 3allMCH, paHee He
YIOBJETBOPSBILLE YCJIOBUIO, 4 Tellepb COOTBETCTBYyIolIMe eMy. B arTo
BpeMsI TICPBEIN TTOJTH30BaTENb, eIle He 3aBepIINB CBOIO TPAaH3aKITHIO,
HE 3HAET O IPOM3OLICAIINX U3MEHEHUIX W OTIPAB/sIeT HA BBIMOJIHE-
Hue ene onuH SQL-omeparop ¢ TakKUM e ycJIOBUEM BBIOOPKU, UTO
u B Havane. OmHAaKo 3TOT omepaTop OyaeT padoTaThb HE C TEMU XKe
3aMUCAME, YTO TIPEABINYINNI ormepaTop. JaHHag TpobieMa M SBIS-
eTcsd npobaeMoil PUKTUBHOIO YTEHMS.

8.3.4. lNocnepoBaresnibHOE BbIMNOJSIHEHNE

M30exarb HEMPUATHOCTEl, CBA3aHHBIX C paHee PacCMOTPEHHBIMU YPOB-
HAMW W30JISIIINN, TIO3BOJISET YPOBEHb SERIALIZABLE (ITOCTENOBATEILHOE
BbINIOJIHeHUE). TpaH3aklMy ¢ YpOBHEM M30JISILIMM SERIALIZABLE BCeraa
BBITIONTHSAIOTCST He TIapajjie)IbHO, a TociieaoBarebHo. Ecam ogHa u3
HUX YK€ Hayara, To Apyrad OyoeT oXUIaTh €€ OKOHYAHUs. Ammapar-
HBIE W TPOTPAaMMHEIE OTKa3hl MOTYT TPHUBECTH K HEBBITIONHEHWIO
TpaH3aKLMKU, OAHAKO IpPU JAHHOM YPOBHE HU3OISALUM MOXHO OBITh
VBepEeHHBIM, YTO Pe3yIbTaThl paboThl ¢ 6a3oif MaHHBIX OYIyT KOp-
PEKTHBIMU.

[lpenocraBngss HaubOONbIIYI0O HAAEXHOCTb, YPOBEHb M3OJSLUHU
SERIALIZABLE MAaKCHMAaJBHO CHIKAET OOIIYIO TIPOU3BOIUTEIBHOCTD
CUCTEMBI.

8.4. Cy6TpaH3akuun

Haunnaa ¢ SQL:1999 TpaH3aKIUKM MOTYT COCTOSTh U3 HECKOJIBKHUX
cyorpanzakuuit. CyoTpaH3aKIIMYM OTACISIOTCS JIPYT OT Apyra Tak Ha-
3BIBAEMBIMI TOYKAMHW OTKaTa, KOTOPBIE 3aMalOTCS ¢ TTOMOIIBIO OTie-
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patopa SAVEPOINT (Touka coXpaHeHHs, oTkara). OH MOXET TpuMe-
HAIThCS BMECTE C OINEeparopoM ROLLBACK. Eciam paHee ROOLLBACK
TIPUMEHSIJICS 1T OTMEHBI Bcell TpaH3aKIWHM, TO TETeph €ro MOXHO
WCTIONB30BaTh IJIT OTMEHBI TOJBKO TOHM YacTH TpaH3aKIIMH, KOTOpas
pacmojioXXeHa MeXXIy ROLLBACK M TOYKOIT OTKara.

CyOTpaH3aKlUMKd MCIOJAb3YIOTCS HE MAJISl TOro, YTOObl YACTUYHO BOC-
CTAHOBUTH 0a3y JAHHBIX B CAy4yae BO3HMKHOBEHMUsS OILMOKHU (B 3TOM
clIyyae HeoOXOJMMO BBIIOJHUTh OTKAT BCeil TpaH3akiiuu). BbiBaioT
CUTyallMU, KOIJA BbIIOJHSIETCS CJIOXHAs I0C/EA0BaTeNbHOCTb JIEii-
CTBUH ¢ MHOXECTBOM BapuaHTOB BbiOOpa. Ha kakom-To sTame mo
MOJYyYEHHBIM PE3YJbTATaM Bbl MOXETE PELIUTb, YTO CJIedyeT MOMTU
[0 APYroMy IIyTH, 4 U DTOrO IMPUAETCS BEPHYTbCSI HA HECKOJIbKO
waroB Hazaa. Ecau Obl He cyOTpaH3aKiMu, TO MPUILIOCh Obl OTME-
HATbH BCIO TPAH3AKLMIO LETUKOM.

Touka oTkaTa MoMeyvaeT ¢ TITOMOIIBIO CIICOYIOIIETO OoIIeparopa:
SAVEPOINT rmgTourmOTKaTa;

OTkar TpaH3aKINHN K ATOW TOYKE BBIMTOJHSETCSI ¢ TTOMOILBIO oriepa-
TOpa:
ROLLBACK TO SAVEPOINT rmmgTourmOrrarTa;

8.5. OrpaHn4eHus B TpaH3aKLUMAX

OrpaHuyeHus, HaKJIaabBaeMble Ha CTOJIOIbI, TAOJUIBI U CBSI3U Me-
XAy HUMU (cm. paso. 7.1), oKa3bIBAlOT BIUSHHWE Ha BBIMOJHEHUE
TpaH3akuuii. HampuMep, Tabnuiia nuMeer cTojdell, Ha KOTOPBIM Ha-
JIOXKEHO OrpaHWYeHUe NOT NULL (3HAYEHUsI CTOJIOIA He MOTYT ObITh
HeomnpeaeleHHbIMU), U TpebyeTcss n100aBUTh HOBBIE NaHHble. Kak
MpaBWIo, B 9TOM cliyyae cHavyaja J00aBJISIIOT HOBYIO MYCTYIO 3aIlCh,
a 3areM 3arojHSIT ee 3HayeHusiMu. OJHaKo JAHHBIM crocod He
OCYIIIECTBUM, JaXe €CJIM MOTBITaThCsl €T0 BBITTOJHUTH A0 oleparopa
3aBepIIEHUS] TpaH3aKIMU COMMIT. Jlelo B TOM, UYTO OTpaHMYEHUE
NOT NULL H€ TIO3BOJUT CO3/1aTh CTPOKY C HEoMpeaeJeHHbIMU 3Have-
Husmu. B SQL:2003 mis perieHus JaHHON TpoOieMbl MOXHO Haze-
JUTh OTpaHUYCHUE JTOTTOTHUTEIbHBIMU CBOUCTBAMM:

O DEFERABLE (A0onycKaloluid 3aaepxky). OrpaHudyeHus: ¢ JaHHbIM
CBOIICTBOM MOIYT ObITb 3aiaHbl KaK IMMEDIATE (HEMEIICHHbIE)
WU KaK DEFERED (3aI€pKaHHbIE);



TpaH3akuyum 217

O NOT DEFERABLE (HE€ JOMyCKalwIIUN 3aaepxKy). OrpaHuueHus
C OTUM CBOWCTBOM BBITIOJTHSIIOTCSI HEMEIJIEHHO.

Ecau orpaHuyeHue Tula DEFERABLE 3aJaHO KaK IMMEDIATE, TO OHO
JEACTBYeT HEeMEeJIEHHO, KaK M OrpaHMuYeHue TUIA NOT DEFERABLE.
Ecau orpaHuyeHue TUOa DEFERABLE 3aJaHO KaK DEFERED, TO €ro
JeCTBUE MOXET ObITh 3a[IePXKAHO.

s mobaBneHWsT TTYCTHIX 3aMMCeif W BBITIOJIHEHUS IPYTUX OTIepalInii,
KOTOpPBIE MOTYT HApPYIINUTh OTPAHWUYEHUS TUTIA DEFERABLE, TIPUMEHS -
eTCs CIIeIYIoMMI orrepaTop:

SET CONSTRAINS ALL DEFERED;

(YCTaHOBWTP BCE OTpaHMUYEHUS KaK 3afepsKaHHbIE).

DTOT olepaTop ompenesseT Bce OrpaHMYeHus TUMA DEFERABLE KakK
DEFERED, a4 HA OrpaHMYEeHUs TUIA NOT DEFERABLE OH HE€ AECTBYeT.
[loce BbIMONHEHUS BCEeX ONEpALMil, KOTOPbIE MOIYT HAPYILUUTb Or-
paHMYEHMS, U JOCTUXKEHHUS TabJULIel COCTOIHMS, B KOTOPOM MX Ha-
PYLIUTD YK€ HeJb3s, BCe OrPAaHMYEeHMsT MOXHO BO30OOHOBUTD:

SET CONSTRAINS ALL IMMEDIATE;

(YCTaHOBMTb BCE€ OrpaHMYEHHUs KAK HeMEIJICHHBIE).

Eciu orpanuueHust, paHee 3agaHHbIE KaK DEFERED, BBl HE 3a1aeTe
IBHO KaK IMMEDIATE, TO TIPH TIOIMBITKE 3aBEPIIUTH CBOI TpPaH3aK-
U0 OTEePaTopoM COMMIT OyOyT aKTMBH3MPOBAHEI Bee 3alep:KaHHBIE
orpannueHnsd. Ecay K 3TOMy MOMEHTY BBIMOJHAIOTCS HE BCe orpa-
HWYEHUS, TPAH3aKIUsSI OyIeT OTMEHEHA ¢ cooblieHneM o6 onmokKe.

MTaK, OorpaHM4€Hud 3alluiaroT 6a3y JaHHbIX OT HEIIPAaBUJIIbHOI'O
BBOJd JAHHbBIX WMJIM OT UX OTCYTICTBUA. OaHako Yy Bac €CTb BO3MOX-
HOCTb BHYTPM TpaH3dKUMKM BPEMEHHO OTMCHUTbL MCIIAIOLIME BaM
OIrpaHU4YCHUA.

PaccmotpuM mpumep, MUTIOCTPUPYIOMINN NCIOJb30BAHUE OTCPOUKH
orpanndeHuii. [Ipennomoxnm, B 6a3e JAHHBIX UMEIOTCSI CICAYIOIINE
TaOAULIBI:

O orpens (HOMeping:Lena, HaszBaune, OnnaTa);
O Corpynunuxmn (Homep, vs, Homep Ornesna, BapnnaTa).

B Tabnuue Ormenm CTONOEL, Homep oTmesa SIBISIETCS [EPBUYHBIM
KJII0OYOM, & CTOJIOELl Ortara COAEPKMUT CYMMbl 3apILIAT BCEX COTPYIA-
HUKOB COOTBETCTBYIOILIETO OTAEA.
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B tabmuue Corpynumkm CTONOEI Homep oTmesna SIBISETCS BHEITHUM
KJTIOYOM, KOTOPBIN CChIJIaeTCsl Ha TAOJMHILY OTmeJtsL.

Kaxnaplii pa3, Kkorna u3MeHsIeTcd 3HAYeHUE CToJIOLA Bapriara B Ta0-
JIMLE Corpynuukyu, HEOOXOAMMO M3MEHUTb M 3HAYEHUE B CTOJIOLE
Omtara TA0AMLbl Orpene. YTOOBL OOECHEUUTh IMPABUIBHOCTL 3HAYE-
HUI, B ompeneiaeHue TabJMLbl Orneser MOXHO BCTABUTh ClEAyIOLIee
OrpaHuYeHuE:

CREATE TABLE OTneJis

(
Homep ormesia CHAR (3) PRIMARY KEY,

HasBanme CHAR (20),
OmtaTa NUMERIC (12, 2),
CHECK (Orwrtata = (SELECT SUM(3apnnara)

FROM CoTpyIOHUKA
WHERE Corpynunku.Homep ormena=Orgese. HoMep oTmena) )
)i
IIycth HeoOxoauMo yBeaunuuTh Ha 1000 3apmiaTy coTpylHUKAa C HO-
mepom 15. /1ig 3Toro Heo0x0AuMO OOHOBUTH 00€ TAONULIbL:
UPDATE COTpYyIHUKI
SET Baprutata = 3aprutlara + 1000
WHERE Homep = 15;

UPDATE OTnesisl
SET Ormutara = Ommara +1000
WHERE OTmesmr. Homep oTnena =
(SELECT Corpynuuku.HoMep orTmesna
FROM CoTpyIOHUKA
WHERE Corpynuyuku.HoMep COTpyIHMKA = 15);

ITpu BBIMONIHEHWU 3TUX OMNEPATOPOB BO3HUKHET HEKOTopasl TpyIl-
HocTb. Ha mnpaktuke peanuzanuu SQL TpoBepsitoT BBITTOJTHEHUE
TOJILKO T€X OTPAaHWYEHUI, KOTOPbIe OTHOCSITCS K U3MEHEHHBIM 3Ha-
yeHusiM. [locyie BBITIOJHEHUS MEPBOTO U3 MPUBENEHHBIX OMepaTopoB
UPDATE TIPOBEPSIIOTCSI BCE OTPAaHUYEHMSI, KOTOPbIE CCHIIAIOTCS Ha
W3MeHEeHHble MM 3HauyeHus. K TakuM orpaHuYeHusIM OTHOCUTCSI U
TO, KOTOpOe ompeaeieHo sl Tabaulbl Ormesme. JledcTBUTENBHO,
3TO OrpaHUYCHUC K&C&CTCH’CTOH6H8,BapnnaTa,Ta6HHHBICOprﬂHMKM,
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a 3HaYeHMEe 3TOTO CTOJIOIA M3MEHSIETCST OTIepaTopoM UPDATE. JanHoe
oTpaHMYeHIE TIOCNTe BHITIOTHEHNS TIEPBOTO OIepaTropa UPDATE oKa3a-
JJoch HapylreHHBIM. Tak, ecim Mo ero BBITTOJHEHWS Kakmoe 3Hade-
HUE CTONOIA OnsaTa OBIJIO paBHO CyMMe 3apIliaT BCeX COTPYIHWKOB
COOTBETCTBYIOIIETO OTHEJIA, TO TTOCIE BHITTOTHEHMST 3TOTO olleparopa
PaBEHCTBO HAPYITUIOCH.

HaHAag cuTyalus WCIPaBISETCS BTOPBIM OTEPaTOpOM UPDATE, HO
B TOT MOMEHT, KOIZa MEepBblii ONEeparop BBIIOJIHUICH, a BTOPOM ellle
HeT, orpannyeHre HapyireHo. C TOMOIIBIO omeparopa SET CONSTRAINTS
DEFERED MOXHO BPEMEHHO OTK/IIOYUTh BCE€ WM TOJBKO HEKOTOPbIE
orpanmveHms. [elficTBUe 3TUX OTpaHWYEHUI OymeT OTIOXKEHO /IO TeX
IOp, IOKA HE BBITOJIHUTCS ONepaTop SET CONSTRAINTS IMMEDIATE
W He OyIeT BBI3BAaH OIWH M3 IBYX OTMEpaTopoB 3aBepIIeHUST TpaH-
3aKIMU — COMMIT WJIM ROLLBACK.

Wrak, mig oOHOBieHUs Tabmul, cjiaedyeT OPUMEHUTb CIEIyIOLIUe
OIIePaTOPBHI:
SET CONSTRAINTS DEFERED;
UPDATE COTpYyIHUKI
SET Bapmiarta = 3apmata + 1000
WHERE Homep = 15;

UPDATE OTnesisl
SET Ommara = Omyata +1000
WHERE Ormesmr. Homep ornerna =
(SELECT CorpymHuku.HoMep oTmesna
FROM CoTpyIOHMKA
WHERE CorpymHuku.HoMmep corpymHuka = 15);
SET CONSTRAINTS IMMEDIATE;
B nanHoMm SQL-kome BpeMEeHHO OTMEHSIIOTCS Bce orpaHnueHus. Tax,
npu 100aBAeHUKM HOBOHM 3alMcU B TA0NULY Ormesnm HE OyAET IIpoOBe-
PATBCA U HepBHqTHJﬁ KHKYI(OFPHHquHHC TUTIA PRIMARY KEY% 4To,
O4Y€BUJIHO, HﬂOXO.]]OBTOMy CJIACAYCT yKa3blBaTb KOHKPETHO, KAdKHE
OTpaHUYCHU S H€O6XOZ[I/IMO 3aa€PXKaATh. C sroit HTEJIbIO TIPU CO3OaHUUN
orpaﬂmqeﬂuﬁ UM CJICAYET Ha3HA4YaTb UMCHA:
CREATE TABLE OTneJis
(
Homep ormesia CHAR (3) PRIMARY KEY,
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HaspaHue CHAR (20),
Omntara NUMERIC (12, 2),
CONNSTRAINT PayEq
CHECK (Omnara = (SELECT SUM (Bapruiara)
FROM CoTpyIOHUKA
WHERE Corpynunku.Homep orgena=Orgese. Homep ormena) )
)i
3£Ler PayEgq — HUMA OrpaHUYCHMA. Ha nmoumeHoBaHHbIe OrpaHu4e€HUuA
MO2KHO CCbLIATbCA B OIIEPATOPE SET CONSTRAINTS nmmMaOrpaHmMyYeHmA.
SET CONSTRAINTS PayEqg DEFERED;
UPDATE CoOTpyHOHUKI
SET BapmiaTta = 3apmata + 1000
WHERE nomep = 15;

UPDATE Ornesisl
SET OmmaTra = Omata +1000
WHERE Orgersel. Homep oTmerna =
(SELECT Corpymuuku.Homep oTmesa
FROM CoTpyIOHMKA
WHERE CorpymHuku.Homep coTpymHuka = 15);
SET CONSTRAINTS PayEq IMMEDIATE;
BpeMeHHO OTMEHSITh OTPAHUYEHUS] MOXKHO TOJBbKO BHYTPU TPaH3aK-
L. ITo 3aBEPHICHUN TPaH3aKONMW BCE 3aICpP’KaHHDBIC OTPaHUYCHUS
Cpasy K€ BHOBDL BCTYIIAIOT B CHUITY. npaBI/U[I)HOC WCIIOJIb30BAHUE 3TON

BO3MOKHOCTH HE€ TIO3BOJIUT TpPAH3AKIIMN CO34aTb HAHHBIC, Hapy-
HIarIIne OrpaHNYCHU.
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Kypcopbl n npumeHeHne SQL
B NMPUJIOXKEHNAX

Kak Bbl yxe Moriu 3ameTutTb, SQL-3ampockl obecneuyuBaior obOpa-
OOTKY TaHHBIX OMHOBPEMEHHO BceX CTPOK (3amuceit) Tadbaniiel. SQL-
3aIpoc Ha BBIOOPKY MAHHBIX BO3BpAlLlaeT TaOJMMILy, KOTOpas coaep-
XKUT OJIHY, HECKOJIbKO WJIM HM OJHOW 3amucu. Pesynbrar 3ampoca
MOXHO IPOCMOTPETh MJIM CKOMOMHHUPOBATH C PE3yJIbTaTOM IPYroro
3ampoca ¢ ToMollblo oneparopoB SQL, T. e. chopMupoBaTh HOBBIN
KOMOMHUMPOBAHHBIA 3alpoc, KOTOPBI JOKEH BEpPHYTb TaOJUILy.
TTpu >ToM JOMYCTHUMBI HEKOTOpblE TMpeoOpa3oBaHUST JAHHBIX JUTS
[PeJCTaBIeHUS B PE3YJIbTaTHONU TaOIMLE, HO IAJEKO HE BCE, KOTO-
pbIe gacTo TpebyroTes Ha TipakThKke. MHave roBopsi, HepeaKo BO3HM-
KaeT morpeOHOCTb 00pabdoTaTh AaHHbIE TaK, Kak SQL He mo3Boiser
WK XKe JienaeT 3To He 3h(peKTUBHO.

Cpobony B 00paboTKe TaOMWUHBIX AAHHBIX MPEIOCTABISIOT TIPO-
LiedypHble S3bIKWM IporpaMmupoBaHusi, takue kak C, C++, Visual
Basic, Pascal, FORTRAN u gp. OmHako mpUMeHHTEIBHO K Oaszam
JAHHBIX OHU UMEIOT OCODOEHHOCTH, IJIABHAS U3 KOTOPBIX COCTOUT
B TOM, 4TO 00paboTKa TAOIWYHBIX JAHHEIX TPOUCXOIUT OOBIYHO
B LMKJIE MO OTIAENbHBIM CTpoKaM (3amucsaM) Tadauu,. [lpunoxeHus
TTOJIYYAIOT JOCTYIT K OTHASIBHONM 3amich M 0o0padaThIBalOT €€ TIOJS
MOJ00HO OOBIYHBIM MHEPEMEHHBIM. Ilpu HEOOXOAMMOCTH OHU IIepe-
XOISIT K TOW WM WHOUW 3allMCU W CHOBA OOpabaThIBAIOT €€ TOJIs.
Wuaue roBopsl, TPaAULIMOHHOM TeXHOJOrued paboThl ¢ 0a30i maH-
HBIX B MIPWIOKEHUAX SIBIISIETCA 0OpaboTKa TMoJieil OMMHOYHBIX 3aTTH-
ceil Tabnull 6a3bl JTaHHBIX.

A TIOCKOJIBKY MHOTHE OTlepalliy 110 00paboTKe TaOIWYHBIX HAHHBIX
Oosiee 3heKTUBHO BHIMOTHAIOTCS cpencTBamMu SQL, mepeuncieHHbIe
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MpoLeaYpHbIE SI3bIKU JomycKatoT BcTaBKU SQL-konoB. MHaue roso-
psi, TIporpaMMBbl Ha TMPOLEAYPHBIX SI3bIKaxX, padoTtampliue ¢ 0azamu
JIAHHBIX, JOMYCKAIOT BCTAaBKW (hparMeHTOB, HAMMCAHHBIX Ha $SI3bIKE
SQL. [Insg Toro 4ToObl amanTupoBaTh OCHOBHYI 4YacTh SQL K oco-
OeHHOCTSIM 00paboOTKM TabJWYHBIX JAHHBIX MpOrpaMMaMu Ha Tpo-
HeaypHBIX s13bIKaxX, B SQL Obin BBeNeHBI MOHSITHE Kypcopa W TOA-
JEPKUBAOIINI ero MexaHu3M. Kypcop To3BoJIsIeT ¢enaTth 00paboTKy
OOHOW WM HECKOJBKNX 3aIlmceil TaOoauubl ¢ momomipio SQL-
BBIpAXXEHUI U, TAKUM OOpa3oM, YIIPOIIAeT COBMECTHOE MCIOJIb30Ba-
Hue SQL ¢ npyrumu si3pIKaMu MPOrpaMMUPOBAHMUSL.

Kypcopbl IpuMeHSIIOTCS B cUTyalUsX, Korjaa Tpedyercst BblopaTh ofi-
HY WIN HECKOJIBKO 3amuceil U3 Tabaulibl, TIPOBEPUTH UX COMEPKUMOE
U IO pe3ybTaTaM 3TOH MPOBEPKU BBIIOJIHUTh HEKOTOPBIE ONEpPaLlUU.
B nanHom ciyyae SQL wWcmonb3yeTcss COBMECTHO C TIPOUEAYPHBIM
SI3bIKOM, Ha KOTOPOM HaIMCAaHO MpWIOXeHue, padoraioliee ¢ 0a3oil
JaHHBIX. BbiOopka 3amuceit Tpou3BOAMTCS ¢ TMomolnblo SQL-
3ampoca, a MpoBepKa UX COAEPXKMMOro — C IOMOIIbIO KOAa Ha Mpo-
eaypHoM s3bike. [IpolienypHble $I3bIKM UMEKIOT W cOOCTBEHHBIE
cpeacTBa moucka TpedyeMbix 3amuceil. OaHAKo eciiu o0pabdoTKy pe-
3yJIbTaTa 3ampoca MOXHO BBITTOJHUTH cpenacTBamMu SQL, To uMeHHO
TakK U PEeKOMEHIYIOT [e/1aTh, a MPOLENyPHBIA S3bIK CTOUMT MCIIOJIb30-
BaTh JIJIsI TIOCTPOYHOU 0OpabOTKM NAHHBIX TOJBKO TOT/AA, KOTJA HENlb-
351 000HiTHUCH 00BIYHBIM SQL.

‘ Mpumevyanme }

B pa3d. 10.3.4 ©ynet kpaTko onncaH crnocob MPUMEHEHMS KypcOpOoB
6e3 obpalyeHns k kKogam Ha NpoLEeaypPHOM S3bIKE.

Kypcopbl okasbIBatoTcsi oUeHb MOJIe3HBIMU, eciiu TpebyeTcst o6pado-
Tarh pes3yabrarel SQL-3ampoca, BEpHYBLIErO CJAMILKOM OOJIbIIOK
00beM JaHHBIX. Pe3yabTaT 3ampoca MOXeT COAepKaTh NeCSITKU ThICSY
3amuce, YTO0 MOXET 3aHITh 3HAYMUTENIbHYIO YACTb MaMSITH KOMIIbIO-
Tepa W/WIW TIPOMYCKHOW CIOCOOHOCTH ceTH. [lodydeHne Takoro
o0beMa JAaHHbIX B OOMH IpUEM C IIOMOILUBIO OOBIYHOIO oOllepa-
TOpa SELECT MOXET MPUBECTH K OIIYTUMbIM BPEMEHHBIM 3aTparam.
Hanpumep, eciu TpeOyeTcsa MpPOCTO BbIBECTUM KaKUE-JIMOO NaHHBIE
Ha MOHHWTOpP, TO pasyMHee BHIOMpATh W BBIBOAWTH WX TIO YaCTIM,
ckaxeM, o 15—25 3anuceil (CTONBKO CTPOK, CKOJBKO MOMELIAeTCs
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B oOsactu oTtoOpaxeHust). [ToATOTOBKY pa3iuvyHOIO poja OTYETOB,
MpeAHA3HAYEHHbBIX AJIS1 BHIBOAA TaOJMUYHBIX JAHHBIX MOCTPAHUYHO HA
nevyathb, TakxKe 1eJecoo0pa3Ho BBITTOTHSTh 110 YacTsIM.

B GosnbuHCTBE ciiyyaeB Mbl 3apaHee He 3HaeM, CKOJbKO 3amuceit
BEpPHET OOBIYHBIN 3ampPOC HA BBIOOPKY AAHHBIX — HOJb, OAHY WIH
HECKOJIbKO. MOXHO OBITh YBEpEHHBIM B TOJYUYEHUU E€IWHCTBEHHON
3alucU, €CJIM B ollepaTope SELECT yKa3aHa MTOroBad (arperarHas)
byHkumst (Harmpumep, COUNT (), SUM() M JAp.) WIK Xe BBIOOpKa ocy-
LIECTBJSIETCS 110 3HAYEHMIO MEPBUMYHOIO Kitoya. B ocTajlbHbIX Ciy-
yasx 3alpoc MOXET BEPHYTh CKOJbKO YTOAHO 3amuceil, B TOM YHclie
U HU OoJHOH. Mchonb3oBaHUE KypCOpPOB MPEeACTaBsieT coOOM yHU-
BepcaJIbHbBIM cMocob s 00paboTKKM 3apaHee HEU3BECTHOTO KoJIude-
CTBa 3aluCeil, BO3BPALLAEMbIX 3aIIPOCOM.

Kypcop umeer obnacts aeiictBusi (Habop 3amuceli), KOMaHIbl Iepe-
MeIlleHUsT yKasaressl Kypcopa Ha Ty WJIW WHYIO 3aluch B objacTu
JEeHCTBUS U CIOCO0 Mepenayud 3HAYEHUH cTONOLOB OTAENbHON 3aIlu-
CU B MepeMeHHbIe, TOCTYITHbIEe MPUIOXKEHNUI0, HATMCAHHOMY Ha Mpo-
LieAypHOM s3bike. YUToObI 331aTh U MPUMEHUTh Kypcop, UCIONb3YIOTCS
HeckoJibko SQL-onepaTopos:

O DECLARE CURSOR (OOBSIBUTH Kypcop) — OIIpelesIsieT MM Kypcopa
U 00JacTb ero AeicTBUsl (BBIOOPKY 3amuceii);

O OPEN (OTKpPBITb) — AKTUBU3MPYET OOBABIEHHBIA Kypcop, T. €. Co-
OmpaerT Bce 3aIMCH, COOTBETCTBYIOIIME 3alpocy B oIlepaTope
DECLARE CURSOR;

O rETCH (IOJYYMTb, JOCTATh) — OCYILIECTBIAET IOJYyYEHUE NAHHBIX,
T. €. TIepeMellleHne B obyacTi JTeMCTBUS Kypcopa W 3aluch 3Ha-
YeHUi cTOJIOLIOB B IePEMEHHbIE, TOCTYIIHbIE B NPUJIOXKEHUN;

O cLOSE (3aKphiTb) — 3aKPbIBAET YKA3aHHbIA Kypcop.

OTyacTu Kypcopbl MOIYT MCIIOJb30BaThCSl BHE BCIKOM CBI3U C IIPO-
rpaMMaMi Ha TPOUEAYPHBIX si3biKax. OMHAKO 3TO PeaKo UCIOIb3y-
eTcs Ha mpakTtuke. OObMHO KypcOphbl MPUMEHSAIOTCS KAK MEXaHH3M
cBs13u SQL-BbIpakeHWIT W TIporpaMM OOpabOTKM AAaHHBIX Ha IIPO-
LIEAYPHBIX gd3bIKax. TeM He MeHee, Mbl cHayala pacCMOTPUM Kypco-
pBl camu Mo cebe, T. €. B pamkax SQL, a 3areM MX HMCIONb30BaHUE
B IPUIOXEHUSIX.
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9.1. O6bABNeHne Kypcopa

IIpexae yeM UCI0Jb30BaTh Kypcop, €ro HEOOXOAUMO OODbSBUTH IS
CYB/l. O0bsiBIeHME Kypcopa ellle He MPUBOAUT K KAKUM-IU0o Aeii-
CTBUSIM C JIAHHBIMU, A JIMIb 3a1aeT UMsSI Kypcopa U OIpeIeIsieT 3a-
Ipoc, ¢ KOTOpbIM OH Oymer padorarb. OObsBIEHUE Kypcopa IPOMU3-
BOJUTCS C [IOMOILbIO BbIPAXEHUS, HAYMHAIOLIErocsd C KJIIOUYEBOIO
CJ10Ba DECLARE:
DECLARE mmaKypcopa
[uyBCTBHMTENIEHOCTE]
[ mepemenaemMoCcTs]
CURSOR
[ purCcrHpyeMoCTs]
[ BOo3BpamaemMocrs]
FOR BEpaxeHme3amnpoca
[ORDER BY nopanoxCopTioOBKH]
[FOR paspemerrne OBHOBIEHNS] ;
3nech KBagpaTHble CKOOKM SIBJSIOTCS HE JEMEHTaMU CUHTAKCHUCA,
a JIMIb YKa3blBAIOT, YTO 3aKJIIOUYEHHBIA B HUX JEMEHT He SBJSeTCS
obga3arenbHbiM. Bce SQL-BbhIpaxkeHue oO0BABIEHUSA Kypcopa MOXET
ObITb 3alMCAaHO B OIHY WMJMU HECKOJbKO CTPOK. SBHBIM MPU3HAKOM
OKOHYAHUS BbIPaXEHUS DECLARE CURSOR, Kak U JiloOOIro Apyroro
SQL-BbIpaxeHus, IBISAETCA TOUKA C 3AIATOM.
MM Kypcopa 3agaeTcst obsizaTebHO, MOCKOJIbKY OHO MCITONb3yeTcs
B JIpYTUX oleparopax Mpu padore ¢ KypcopoM. Kpome Toro, MoxHoO
OOBSIBUTH HECKOJIBKO KYPCOPOB, KaKABIM U3 KOTOPBIX MOJKEH UMETh
VHUKAJIBHOE UMS.

Hanee npuBeaeH npuMep OO0bIBICHUI Kypcopa:
DECLARE, phone348 CURSOR FOR
SELECT Jwmsa, Appec, Tenedon
FROM KJIMeHTEL
WHERE Tenedon LIKE '348%';

9.1.1. YyBcTBUTENbHOCTb

Bripaxkenne 3ampoca, yKazaHHOE Tocjie KITYeBOTO CIOBa FOR, OII-
penmensieT HabOp 3ammcelf, KOTOPBIE COCTaBISIOT OOJIacTh AeHCTBUSA
Kypcopa. OmHAKO TIPOTpaMMHEIN KoOI 0OpabOTKW MAaHHBIX MOXKET
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BHECTH TaKWe M3MEHEHUS TaHHBIX, YTO OHM TEepeCTaHYT YIOBIETBO-
PATH YCITOBUIO 3aITpoca, T. €. BBITIAAYT U3 00acTh MeicTBUS Kypcopa.
Yyecmeumensnocms Kypcopa OTIpeleNIsieT, KaK B 3TOM ciydae OymeT
BecTH cebsT KoOMaHIa Kypcopa.

YyBCTBUTENBHOCTb Kypcopa MOXET ObITb 3aJaHa CAEAYIOIMMU KII0-
YeBBIMU CJIOBAMU:

O SENSITIVE (4YBCTBUTEJbHBIN);
(0 INSENSITIVE (HEYYBCTBUTEJIbHbI);
O ASENSITIVE (He 00Jafarolii 4yBCTBUTENbHOCTHIO).

YTtoObl Kypcop Bel cebsl ¢ yYeTOM MPOU3BENESHHBIX U3MEHEHUI, T. €.
ObU1 YYBCTBUTEJNbHBIM K U3MEHEHMIM, HEOOXOAMMO YCTAHOBUTDH 3HA-
yeHue SENSITIVE. KomaHma Kypcopa MOXeT o0pabaTbhiBaThb 3aIIUCH,
KOTOpble M3HAYATBHO COOTBETCTBOBAIM YCJIOBUIO 3aIpoca, M TOraa
cleoyeT YCTAaHOBUTh 3HaueHMe INSENSITIVE. HakoHel, Kypcop Mo-
KET MPOCTO UIHOPUPOBATH M3MEHEHHbIE MM YOAJIEHHbIE 3aluCH.
B »TOM ciyyae ycraHaBnuBaeTcs 3HaueHUME ASENSITIVE. 3HayeHuUe
ASENSITIVE YCTaHABJIMBAETCSA IO YMOJYAHMIO, & €r0 CMbICA 3aBUCUT
or KoHkperHol peanuzauuu SQL. OH MoOXeT coBmagarh Kak
C SENSITIVE, TaK M C INSENSITIVE, IIOOTOMY CMbICA ASENSITIVE
B Ballleil cucTeMe cAenyeT YTOUHUTh IO CIIPABOYHON TOKYMEHTALIMMU.

9.1.2. NepemewtaemocTtb

Hepememaemocmb Kypcopa MOXKET IMPUHUMATb ABa BO3MOXKHBIX 3HA-
YEHUS:

O sScrROLL (¢ NPOKPYTKOIi);
O nNO SCROLL (6€3 MPOKPYTKU).

3HaueHue SCROLL IMO3BOJSIET IMOAYYUTb AOCTYI K 3alMCSIM B O0JacTU
JeicTBUS Kypcopa B JIOOOM IMOpsAKe. YIIpapleHue IepeMelleHreM
OCYILIECTBISETCS C MOMOIIbIO omeparopa FETCH. 3HaYeHHE NO SCROLL
3anpelaeT NePEMELIEHUE 110 3aAIUCAM.

‘ Mpumevyanme }

CBobopHoe nepemelLieHre No 3anucsam Npu yCTaHOBIIEHHOM 3HaYeHUN
sCrROLL obecneunBaetca B SQL-92 n SQL:2003. B SQL-86 n SQL-89
paspeluanocb TOMbKO MOCreAoBaTelibHOe MNepPEMELLEHME Kypcopa,
HauMHaa C nepBon 3anucy M3 obnactu OencTBuMa Kypcopa, koTopas
onpezerneHa ycroB1em 3anpoca.
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9.1.3. BoipaxeHune 3anpoca

BeipaxeHue 3ampoca, YKasaHHOE IOCie KIIOUEBOrO CJOBa FOR,
MIPE/ICTABNSIET cO00il TI000Ee MPaBUIbHOE BBIPAKECHUE, HAYMHAOIIEE-
¢ C KIIOYEBOIO CJlOBA SELECT, T. €. 3alMpOC HA BbIOOPKY JAHHBIX.
Onepatop SELECT 3afaeT ofinacme delicmeus Kypcopa — MHOXECTBO
3anuceii, yIOBIETBOPAIOLIMX YCI0OBUIO 3ampoca. [lpu sTom oH Bep-
HET 3aIich, HA KOTOPYIO yKa3bIBaeT Kypcop B JaHHBI MOMEHT Bpe-
meHu. OAHAKO BBIMOJIHEHUE ONEeparopa DECLARE CURSOR €llle He
MIPUBOAUT K BBIMOJHEHUIO CaMOTO 3ampoca. BriOopka AaHHBIX MpPO-
HCXOIUT TOJNBKO MPU BBIMOJTHEHUU OMEPATOPA OPEN.

9.1.4. CopTupoBKa

Eciau Ttpebyercst, yToOBl 3amucu oOpabaThIBAIUCh B OMpeEneIeHHOM
TOpSIIKE, MOXHO 3a/laTh WX MPeIBAPUTETbHYIO COPTUPOBKY (YTIOpsi-
JlourBaHue). DTo jeyiaeTcsl ¢ TOMOIIBI0 ofeparopa ORDER BY (cop-
TUpoBaTh 1o). Ilocie KIHUeBBIX CIOB ORDER BY YKa3bIBaeTCs OJHA
WU HECKOJIbKO crenndukaiuit coptupoBku. Eciau takux cnenubdu-
Kauuit Oosbliie OHON, TO OHU PA3AEASIOTCS 3aTISITBIMMU.

Kaxnag cneuudpukaius COPTUPOBKU UMEET CAeAYIOLIUil CUHTAKCUC:
mmaCronbria [COLLATE BY mvgComnocrasienns) [ASC | DESC]

3mech KBaapaTHble CKOOKM SIBJSIIOTCS HE 3JIEMEHTaMU CUHTaKcuca,
a JIMLIb YKA3bIBAIOT HA TO, YTO 3AK/IIOYEHHBIl B HUX 2JIEMEHT HE S1B-
JsieTcst obsi3are/ibHbIM. BepruikaibHas yepra pasfessieT JOIyCTUMbIE
3HAYEHUsI (B KOHKPETHOM BbIPAXKEHUU MOXKET MCIIO/b30BaThCsl JIMIIb
OIIHO U3 HUX).

WM cronbua, no 3HauYeHUsIM KOTOPOIo ClIeAyeT YIOPSI0YUThb 3aIIUCH,
JOJDKHO TIPUCYTCTBOBAaTH B CITMCKE CTOJOLIOB, YKa3aHHOM IIOCTIe
KJII0OUEBOIo C10Ba SELECT. IIpu 3TOM CcTOM0EL MOXET OBbITh U BbIYUC-
JISEMBIM, T. €. CO3/1aBa€MBIM Ha OCHOBE PEabHEIX CTOJIOIIOB TAOIUIIBI
(wiu tabauu). B jaHHOM cilyyae cieayeT MCIO/1b30BaTh IICEBIOHUMbBI
JUTST BEIYUACHISIEMBIX CTOJIOITOB.

ITo yMoMuaHWUIO TIPUHATA COPTUPOBKA B ahaBUTHOM TIOPSIIKE WJIN TIO
Bo3pacTaHulo. BMecre ¢ TeM, MOXHO BBIOpATh U IPYyroil nopsaox (co-
noctaBnenue). Kaxmas peanuzamus SQL mpemycMaTpuBaeT HECKOIBKO
YaCTO MCIIONb3YEeMbIX COIOCTABIEHUH. DTO caeayeT BbIICHUTb B CIpa-
BOYHON JOKyMEHTAllMM. B 3ToM ciyyae TIpuUMeHSIeTcs oTiepaTop
COLLATE BY (COIIOCTaBUTbH C).
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YTOoOB! yKa3aTh, B KAKOM MOPSIIKE CIeAyeT MPOU3BOIUTL COPTUPOBKY
3amucei, MPUMEHSIIOTCS KIIIOUEBBIE cJioBa ASC (TI0 BO3PACTaAHUIO)
U DESC (1o yObiBaHU10). ECiv HU OHO U3 3TUX 3HAYEHUI HE yKa-
3aHO, TO IO YMOJYAHUI) MPEANOJaraeTcs ASC.

Hanee npuBeaeH npuMep OO0bABIEHUI Kypcopa ¢ COPTUPOBKOIL:
DECLARE name sum CURSOR FOR
SELECT Vwmsa, Ampec, CymMMa 3akasa
FROM KiMeHTH
ORDER BY ¥ma, Cymmva 3axkaza DESC;

3H6CB 3AaIlIMCHU COPTUPYIOTCS CHa4dasla Mo MUMEHaM KIIMEHTOB B ampa—
BUTHOM MOPAIKE, a 3aTEM IO CYMME HX 3aKa30B B IMOPSIKE Y6I)IBaHI/I$I.

B crenyloliem npumepe NpUMEHSETCS COPTUPOBKA I10 BBIYMC/ISIEMO-
MY CTOJIOLY:
DECLARE name sumZ CURSOR FOR
SELECT Vs, SUM(Cymma 3akasza) AS Cymma
FROM KJiIMeHTEL
GROUP BY Vs
ORDER BY Umsa, Cymma DESC;

9.1.5. PaspelueHne o6HOBEeHUS

M3MeHeHMe 3HAYCHWI B 3aMUCcAX, a TaKKe yoaJleHHe 3armceil B 00-
JTacT! AeMCTBUS Kypcopa MOXHO pa3pellnTh WM 3ampeTuTh. B ome-
patope DECLARE CURSOR pa3pellleHNe YCTAaHABIMBAETCS C TTOMOIIBIO
orieparopa FOR.

YtoObl pa3pelliTh M3MEHEHMS 3HAUEHMH B YKA3aHHBIX CTOJOLAX
U yIajieHue 3aluceil, UCIOoJb3yeTCs CeAyIollee BhIpakeHue:

FOR UPDATE OF crmcorCToJibIIoB

3necb cmmcoxCronbros — CIHMCOK MMEH CTOJOLOB, pa3deJeHHBIX
3amnsIThIMU, B KOTOPBIX paspellleHo WU3MeHeHHe (OOHOBJIeHHE) 3Haue-
Hui. Cronbiibl U3 3TOTO CMKMCKa JOJKHBI MPUCYTCTBOBATh B BhIpa-
>KEHUU 3arpoca ornepaTopa DECLARE CURSOR (em. pasd. 9.1.3).

Ecnu omepatop FOR OTCYTCTBYET B DECLARE CURSOR, TO CUMTAaeTCH,
YTO 3HAYEHMS BCEX CTOJOLIOB, YKA3aHHBIX B BBIPAXKEHHHU 3ampoca,
MOIYT OBbITb M3MeHEeHbl. B JaHHOM cjyyae C MOMOIIbIO olleparopa
UPDATE MOXHO M3MEHUTb 3HAYEHUSI BCEX CTOJIOLIOB 3aIMCU B 00JaCTU
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MeHCTBUS Kypcopa, a ¢ ITOMOIIBIO olepaTopa DELETE — YOAIUTH
3aINCh.

s 3anpellieHus] U3BMEHEHUS. M yAaJeHUsl 3amuceil B 00JacTu AeiCT-
BHS Kypcopa B OlepaTope DECLARE CURSOR MCIOJB3YeTCsl BRIpAKEHUE:
FOR READ ONLY

9.2. OTKpbITUE U 3aKpbiTUE Kypcopa

PaccmorpenHblii B pa3d. 9.1 onepatop DECLARE CURSOR ONpeAessierT,
Kakue 3alicH ciIenyeT BKITIOYNTH B 00JacTh NeificTBhs Kypcopa. OH
TONbKO 00bsiBIIsieT Kypcop misi CYB/l, He npousBoas BbIOOPKY AaH-
HBIX WIA KaKUX-JIU00 OPYTUX JEHCTBUIA.

AKTHBM3allAS Kypcopa TIPOM3BOINTCS € TIOMOINBIO ollepaTopa OT-
KPBITUS Kypcopa:

OPEN mmMaKypcopa;

IMoka Kypcop He OTKpPHIT, BBIOOpKa 3ammceil W3 oOJacTh AeHCTBUS
Kypcopa He BO3MOXHa.

B ciaenyouiem npumepe Kypcop cHauyaaa OOBABISIETCS, a 3aTeEM OT-
KPbIBACTCS:
DECLARE name sum CURSOR FOR
SELECT Vwmsa, Ampec, CymMMa 3akasza
FROM KiMeHTH
ORDER BY MM, Cymmva 3axkaza DESC;

OPEN name sum;

B SQL-BbipaxeHus1X, OpUMEHIAEMbIX B MNPUIOXKEHHUSIX Ha Oa3zoBoOM
SI3bIKE, MOTYT UCITOJIb30BaThcsl MepeMeHHble. [locie OTKPBITUST Kyp-
copa 3HAYEHMS ITUX MEePEMEHHBIX, a TAKXKe 3HaYeHUsT DYHKIMHA JaThi-
BPEMEHU CTAHOBATCS (PUKCUPOBAHHBIMU. JIpyruMu cioBamu, Tocie-
Jyloliiee MpucBauBaHUE B IIporpaMme Ha 0a30BOM $3bIKE 3TUM IIEpe-
MEHHBIM HOBBIX 3HAYEHMI He TIOBUSIET Ha BBIOpAHHBIE KypCOpOM
3aMUCH.

Ilo oxoHuyaHUM PabOTBI C KypCOPOM €ro peKOMEHAYeTCS 3aKpPhITh,
TTOCKOJTEKY OTKPBITBIE KYPCOPBI 3aHUMAIOT CHCTEMHEBIE pecypchl. s
3TOrO UCIIONb3YETCs OlepaTop:

CLOSE mmaKypcopa;
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9.3. Pabota ¢ otaesibHbIMUK 3anucamMmu

Wmsa n obgacTh IecTBUS Kypcopa 3amarTcs ¢ TIOMOIIBI0 oTlepaTo-
pa DECLARE CURSOR. AKTHBU3AIIWS Kypcopa W BEIOOpKa 3ammucei,
VIOBJICTBOPSIIONINX BBIPAXEHHWIO 3alpoca B DECLARE CURSOR, BBHI-
TTOJTHSIIOTCS OTIepaTopoM OPEN. IIpW 3TOM OTKPHITHEIN KYypCOp MOXET
YKa3bIBaTh:

O Ha oaHy M3 3alMCEl B 00JACTU AEHCTBUS Kypcopa,

O wmm Ha o6IacTh, HAXOMAIIYIOCS TTepel TIEPBO 3aMiChio 0OTacTh
TeHCTBUS Kypcopa;

O wiu Ha obnacTb, HAXOISILYIOCA IOCIe MOocaelHeil 3anucu obac-
TU AEICTBUS Kypcopa.

Ha 4uro mMeHHO yKasbIBaeT Kypcop, a TakKe TepeMelleHne Kypcopa
IO 3aTTHCSIM OTPEIETSIOTCST ¢ TIOMOIIIBIO oTlepaTropa FETCH:

FETCH [ [opmenTammsg] FROM] mMsaKypcopa

INTO crmcokleneBrx CIeImiprKaIg;

KBagpaTHbie CKOOKM YKAa3bIBAIOT, YTO 3AKIIOYEHHBIA B HUX DJIEMEHT
He sABisIeTcsa o0s3aresbHbIM. Bce BhIpakeHue oreparopa FETCH MO-
KET ObITh 3aMCAHO B OAHY MM HECKOJbKO CTPOK. SIBHBIM NMpHU3HA-
KOM OKOHYAHMS BBIPAXKEHMSI FETCH, KaKk U Jwoboro gpyroro SQL-
BbIPaKEHMS, SIBIIETCd TOUKA C 3aIlSITOM.

Opueﬂmauuﬂ Kypcopa, onpeacidronias, Ha YTO OH YKa3bIBA€T, MOXET
UMETDH CICAYIOUINEC 3HAYCHUS:

O NEXT (chenmyioias) — Kyga Obl HM YKa3bIBal Kypcop B AaHHBII
MOMEHT, OH MepeMelIaeTcs Ha CAeAyIOlIylo 3alKuCh B IOPSIKE,
YCTAHOBJIEHHOM COpPTUMPOBKOM. Eciam Kypcop ykasbiBaeT Ha 00-
JIACTh Mepe] MepBOH 3alMUChlio, TO MPOMCXOMUT IEPEeXoa Ha Imep-
BYIO 3allMCh U 3aBepllieHue ero pabdborsl. Eciau Kypcop HaxomuTcs
Ha MOCJAeNHEel 3amucu, TO OH IpeKpallaeT CBolo paboTy U B CHC-
TEMHYIO IEPeMEHHYI0 SQLSTATE 3alMChIBAETCS KOJ OTCYTCTBUS
JaHHbIX. OpUeHTalUsd NEXT IPUHATA 0 YMOJYAHUIO;

O pRIOR (mpenmbAymnas) — TMepeMellaeT Kypcop Ha TPeIbIIyIIyio
3ammch. Ecm Kypcop HaxomWTcsT Ha MepBOl 3alMCH, TO OH TIpe-
KpalaeT cBOIO paboTy W B CHCTEMHYIO TIEPEMEHHYIO SQLSTATE
3aIMUCHIBACTCS KO OTCYTCTBHUSI JAHHBIX;

O rIRST (IepBas) — mepeMellaeT Kypcop Ha MepBYyI0 3aIllUCh;
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O 1asT (TTocaemHsIss) — TepeMelaeT Kypcop Ha TTOCISTHIO 3aICh;

O ABSOLUTE n — IEPEMELIAET KYpPCOp Ha 3allUChb C HOMEPOM n, OT-
CUMTAHHBIM OT MEPBOI 3aMMCH, €CJIU n — IMOJOXUTEIbHOE YUCIO.
Eciau n oTpumnarenbHoe, oTcUeT U TMepeMellleHue HauyWHaKTCs ¢
MocjeaHel 3anucy B oOparHoM mopsake. Tak, FETCH ABSOLUTE -1
[epeMelaeT yKasare/ib Ha [OCJIENHIOW 3allUCh. FETCH ABSOLUTE -2
[epeMelllaeT ero Ha IPEeANocieHIon 3anuch U T. ja. [Ipu nombiT-
K€ MePEMECTUThCS 3a I'PAHMILIBI 00JACTU ACMCTBUS Kypcopa reHe-
pupyeTcd Koo OTCYTCTBUs OaHHbIX. Hampumep, 310 mpousonaer
B CJly4yae BbIIOJHEHUS FETCH ABSOLUTE 0;

O RELATIVE n — TepeMellaeT Kypcop Ha n 3amyceil OTHOCUTEITHLHO
ero TeKyIlel Mmo3uinu. Ecin n — TOJOXUTENIBHOE YNCITO, TO TIe-
peMelieHue MPOMCXOTUT BHU3 I10 BBIOOpDKE, a €CIM OTPUIATENIb-
HO€ — BBEpX. FETCH RELATIVE 0O He IepeMellaeT Kypcop. FETCH
RELATIVE 1 OEHCTByeT TaKk Xe, KaK W FETCH NEXT, a FETCH
RELATIVE -1 — KaK FETCH PRIOR. IlpM MONBITKE MEePEMECTUTHCS
3a rpaHulbl 00JACTU NEHCTBUS Kypcopa IeHepUpyeTcs KO OTCYT-
CTBUS NAHHBIX;

a crnenupuranusalipocroro3gavesns — TIEPEMEITACT YKa3arejib Ha
3allUCh, 3aJaHHYIO cneuwaKaumef/I IPOCTOro 3HAYCHMUA.

Ecau opueHTanus B oleparope FETCH He yKa3aHa, TO Kypcop ycTa-
HaBJIMBaeTCcs Ha TEPBYIO 3amuch B obgactu aeiicteus. [Mocnenyoriue
nepeMellleHns Kypcopa MOTYT BBIBECTM €ro 3a 00jacTb JeiCTBMSI.
TTosToMy Tipu 06paboTKe AAHHBIX ¢ UCTIONB30BAHUEM Kypcopa Heob-
XOJMMO CJIEIUTH 32 3HAYEHUEM CUCTEMHON MepeMeHHON SQLSTATE.

Oneparop FETCH 00eCleYMBaeT HE TOJbKO IepeMellleHhe Kypcopa
[0 3amucsIM OO0JaCTM OEHCTBUS, HO M MPUCBOCHUE IMepPeMEHHBIM
NPUIOKEHM 3HAYEHUI CTOJOIOB B YKA3aHHOW 3amucu. 3HaYeHUs
9TUX IE€PEMEHHBIX MOIYT ObITh 00pPabOTaHbI MPUIOXKEHUEM Ha 0a30-
BOM SI3bIKE.

B omepatope FETCH Tociie KITIOYEBOTO CIOBA INTO YKa3bIBaeTCsS OTHA
WM HECKOJIBKO IEJIeBBIX crelnUKAIINi, T. €. ONMMCaHWi, Kyna OyayT
3aIMCHIBATRCS TIPOYNTAHHEBIE W3 CTOJOIOB JaHHEBIe. Ecim ImemeBBIX
crrennuKanAil OoNblle OTHOW, TO OHM pAa3MENSIOTCS 3aISITHIMUA.
HenesbiMu  crielmnUKAIIUSIMA MOTYT OBITh Ga30BBIE TTepeMEHHbIE,
eCJIN Kypcop ompeesieH Bo BcTpoeHHOM SQL, Mam mapaMeTpsl, eclii
OH ompefnefieH B Moayite. KommaecTBo M THTTHT TEIeBBIX CTIeIMUKAITII
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JIOJKHBI COOTBETCTBOBATh KOJWYECTBY M THUIIaM CTOJIOLIOB, yKa3aH-
HBIX B BBIPZKEHUU 3ampoca ofeparopa DECLARE CURSOR. Tak, Ha-
npuMep, B ciiyyae BcTpoeHHoro SQL, eciy M3 TaOnuIbl BLIOMpAIOTCS
3HAYEHUST TPEX CTOJOIOB, TO B BBIPAKEHUN INTO IOJKHBI ObITh yKa-
3aHbI TPU TIEPEMEHHBIE C MPABUILHO MOA0OpaHHBIMU TUTIaMu. Tlepen
WMEHAMU TIEPEMEHHBIX B CIMUCKE IEJIeBbIX CeluduKaluil cTaBUTCs
JnBoeToure. DTo oblllee TMpaBWIO MCTOIb30BAHUS TEepeMEeHHBIX
B SQL-BeIpaxkenusx. Hampumep:

DECLARE name sum CURSCR FCR

SELECT Wmsa, Ampec, Cymma 3akasa

FROM KimmeHTELD

ORDER BY Imsa, Cymva zakasza DESC;

OPEN name sum;

FETCH LAST FROM name sum

INTO :name, :address, :summa;

3nech cHavana oOBSIBISETCS Kypcop (3a7aeTcsl UMS name sum W 00-
JlacThb JEWCTBUSI, ompeaessieMas BeIpaXkeHUeM SELECT), 3aTeM OH OT-
KpbIBaeTcsl, a Tocje STOro MPOUCXOMUT TepeMellleHue yKazaress
Kypcopa Ha TOCJeIHIO 3aMuch B 00JacT JEUCTBUS U CUUTHIBAHUE
3HAYEHNH CTONOIOB Vva, Anpec M Cymva saxasza TAONWIBI KimeHTw
B NIEpEMEHHBIE name, address W summa COOTBETCTBEHHO. [Ipenamnona-
raetcsi, UYTo STU TIepeMeHHbIe Ofpe/eeHbl paHee, TPUYEM UX THUIIbI
COOTBETCTBYIOT TUIAM COOTBETCTBYIOIIMX CcTOJO1OB. [loapoOHee
0 TIepeMEHHBIX IS CBSI3W C TIPOTpaMMOIl Ha TPOIETYPHOM SI3BIKE
OyzeT pacckaszaHo B pasd. 9.4.

3anuch, HA KOTOPYIO B AAHHBII MOMEHT YKa3bIBae€T KypCop, MOXET
ObITh M3MEHeHa WM ymaaeHa. IIpu 3ToOM HCIONB3YIOTCSA ONepaTOPhI
UPDATE M DELETE C yKa3aHUeM MMEHU Kypcopa.

15t U3MEHEeHUs 3anrcK, Ha KOTOPYIO YKAa3bIBAET Kypcop, UCIOJb3Y-
€TCA BBIPpA’KCHUE BUA:
UPDATE rivs Tabimiris!
SET mMmaCrosbria = sHaveHme [, mmaCronbrial = 3HaYeHMEeZ, ...
WHERE CURRENT OF rmmsKypcopa;
3HayeHne, KOTOpPOE 3aIlMCHIBACTCSI B YKA3aHHBIA CTOJIOEIL, MOXET
OBITH BBIPAKEHUEM, KITHOYEBBIM CJIIOBOM WJIN KITHOYEBBIM CJIIOBOM

DEFAULT (IO yMOJMYaHUI0). B ciiyyae Kakoii-mbo olnOKKU, BOZHUKIIEH
MpU BBHITIOJIHEHWU oflepaTopa UPDATE, U3MEHEHWE JaHHBIX He TMpo-
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ucxoaut. KitodeBble cioBa WHERE CURRENT OF O3HAYarlT, YTO U3-

MeHeHUe TpeOyeTcsl TPOM3BECTH B TeKyllei 3amucu YKa3aHHOTO

Kypcopa.

Ilo-pycckyd NPUBEAEHHOE PAHEE BbIPAXKEHUE BBILISIAUT CJIEAYIOLIUM

oOpazom: "OOHOBUTH TAOJNUILY wmsTabuanmre, YCTAHOBUB 3HAYEHMS

CTONOILOB mMaCronbrna = sBHavyeHME [, musaCronbria? = 3BHaveHMUEZ,
.1 B TeKylIeil 3alucu Kypcopa mmsKypcopa'.

Mg ynaneHus 3alMcH, Ha KOTOPYIO YKa3bIBaeT Kypcop, MCIIONb3yeT-
¢S BEIpaKeHWE BUAA:

DELETE mmgTabimiamr WHERE CURRENT OF mmsKypcopa;

Ecnu Kypcop He ykasbIBaeT Ha Kakylo-JMOO 3alKUCh BHYTPU OOJACTU
NeHCTBUS, TO BOSHUKAET OIINOKA M yaajeHNe He TIPOUCXOINT.

no—pyCCKI/I TIPUBEOACHHOC BLIPAXKCHUE BLITJISIAUT CIACAYIOIIUM o6pa—
30M: "yﬂaﬂl/ITb B TAOMULE ramsTaGime TEKYILIYI0 3allMCbhb Kypcopa
MMHKprOpa".

9.4. SQL B npunoxeHunax

OnHO M3 caMbIX 3HAYUTEIBHBIX JOCTOMHCTB SQL mposBisieTcsl B Mo-
nyyeHuu aaHHbeiX. Ho B SQL Her cpeactB st popMaTUpOBaHUs Bbl-
BOIMMBIX MAHHBIX M TeHepalnu KpacWBBIX oTdeToB. SQL MoXeTr pa-
Oorarb cpasdy ¢ L0l Tabaulieil B TOM CMbIC/IE, YTO HE 3aBUCUMO OT
KoJIMYecTBa 3amuceil B 3Tol Tabnuile HeoOXOMUMbIEe NTaHHbBIE MOXHO
M3BJI€Yb M3 Hee ¢ IOMOIbIO €IMHCTBEHHOIO BBIPAXEHUS SELECT.
OpnHako pabota ¢ oAMHOYHBIMU 3anucsiMu B SQL He croib mpocra.
1 2TOro MpUAETCS MCIOAB30BaTh KYPCOPBI, OMUCAHHbLIE B IPEbl-
JOYIIWAX pasaenax.

B ommmune ot SQL, mponenypHbie s3bikM, Takue Kak C, C++, Visual
Basic, Pascal, FORTRAN u 1p. O0BOJAbHO JErKO OINEPUPYIOT OT-
JETbHBIMUA 3aMUcSIMU Tabnull 0a3bl AaHHBIX. OMHAKO pa3paboTuYnK
NPWIOXEHUS HA 3TUX $3blKax JIOJKEH 3HaTb U YYWUTbIBATb, KAKUM
00pa3oM JaHHbIC XpaHSTCS B TaOMMIAX 0a3bl JAHHBIX, KaK pacroio-
2KE€Hbl cToAOUbl U 3anucu. [IpolienypHble S3bIKU 1OCTATOYHO TMOKHU,
YTOOBI ¢ WX TTOMOIIBIO MOXHO OBbLIO OPraHU30BaTh AOBOJBHO CIIOX-
HyI0 00paboTKy U OTOOpaxeHue Ha DKpaHe AAHHBbIX, a TAKXKEe IeHe-
palnio CJIOXHBIX OTYETOB JJIsI BBIBO/A Ha TMEYaTh.
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Ha npaktuke 10BOJBHO YacTo MMeeT cCMbIC KoMmMOuHUpoBaTth SQL-
3aIPOCHI ¢ TPOTPAaMMHBIMU KoJaMHW Ha TIpOLeAYPHBIX s3bikax. [lpm
3TOM BaXHO TOJIYUYUTHh OOBEANHEHUE KaK MOXKHO OOJIBIIEro KoJauve-
CTBa UX JIOCTOMHCTB U MEHBIIIETO YKCclia HeJOCTaTKOB.

CylliecTBYIOT TPpU OCHOBHBIX crmocoba umHrerpauuu SQL ¢ mporpam-
MaMM Ha APYIUX $3bIKaX: UCIOJb30BaHUEe BcTpoeHHoro SQL, Mo-
JyJIBHOTO f13bIKa U MHCTPYMEHTOB CPEeIbl BU3YAIbHOIO MPOEKTHUPOBA-
Husa npunoxeHuit, takux kak Delphi, C++ Builder u ap. Cambliit
PacIpoOCTPaHEHHBIA CIIOCO0 — 3TO IpUMEHEeHME BcTpoeHHoro SQL.
Mbi OyaeM paccMaTpUBaTh TOJBKO MCIIONb30BaHUE BCTpoeHHOro SQL.

MHorue $SI3bIKM TIPOrpaMMUPOBAHUS JOIMYCKAKOT BCTaBKM B CBOWM
nporpaMMHBbIit kKon SQL-BeipakeHui. [lepen kommunsiyet Ui nH-
TeprpeTalyeil MmporpaMMbl ¢ TaKUMHU BCTPOEHHBIMU (hparMeHTaMu
Ha SQL mpomyckatotest yepes mnpemnpoiieccop. KaxxaoMy BCTpoeHHOMY
SQL-BBIpakeHUIO JOJKHA TIpelllecTBOBATh CIelMalbHas KoMaHaa
(mMpekTHBa), coolIaias Mpenporeccopy, 4To 3a Heil cleayeT Bbi-
pakeHMe He Ha 0a3oBOM s3bIKe, a Ha SQL. OOBIYHO 3TO AMPEKTHBA
EXEC SQL.
B cienywouieM IpuMepe MoKaszaHO, KaKk B IporpaMmy Ha 0a3oBoM
sA3bIKe BCTaBUTb SQL-omeparopbl 0ObsBIEHUSI U OTKPBITUS Kypcopa:
// Kom Ha 6aB30BOM S3EIKE
// OObaBJeHME KypCopa
EXEC SQL DECLARE name sum CURSOR FOR
SELECT Vwmsa, Ampec, CymMMa 3akasa
FROM KJIMEeHTH;
// Kom Ha 6aB30BOM SSEIKE
// OTKpHTHE Kypcopa
EXEC SQL OPEN name sum;
// Kom Ha 6aB30BOM S3EIKE
st nepenayd JaHHBIX MEXIY IporpamMmMoi Ha 0a3oBOM sI3bIKE U
¢parmenToMm Ha SQL cinyxar nepemeHHble (UX TAKXE HA3bIBAIOT Oa-
30BbIMU nepeMeHHbiMuU). [Ipexae yem ux wucnonb3oBatb B SQL-
BbIPaX€HUU, OHU JOJKHbI ObITh 0ObsiBIIEHbl. OObsBIEHUE IIEPEMEH-
HbIX pacliojaraercss B CIIeLMaIbHOM CEIMEHTE OObSBIEHUU Mepen
[POrpaMMHbIM CEIrMEeHTOM. CerMeHT OObSIBIEHUI HAUMHAETCs C [IU-
PEKTUBBI:
EXEC SQL BEGIN DECLARE SECTION;
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B KOHIIE CETMEHTa OOBIBIEHN YKa3bIBACTCA OAUPEKTUBA:
EXEC SQL END DECLARE SECTION;
B CICOyIEM MpUMEPE Ha A3BIKE C TTOKa3aHoO, KakK OOBIBIIAIOTCA
nepeMeHHbIe U KaK OHU MOTYT UCTIONb30BaThesl B SQL-BbhIpaxkeHNN:
// Cekimsa OOBABJIEHUA IePEMEHHEX
EXEC SQL BEGIN DECLARE SECTION;
FLOAT summa; // OBbgBJIeHME UMCIIOBOM MEepEeMeHHOM summa
EXEC SQL END DECLARE SECTION;
// Tlporpamma Ha A3bke C
main () {
// OOBABIeHMEe KypcCopa C MMeHeM name sum
EXEC SQL DECLARE name sum CURSOR FOR
SELECT Cymmva 3akasa
FROM KimmeHTEL
WHERE VMg = "VeaHor lead MeaHosuu';
// OTKpHITME Kypcopa name sum
EXEC SQL OPEN name sum;
/* UTeHMe SHAUEHUS CTOJIOLA Cymmva_3zakasa
B BalMCU Kypcopa B IIEPeMeHHyK summa */
EXEC SQL FETCH FROM name sum INTO :summa;
if (summa > 20000) { // OBpaborTka HaHHEIX
// OOHOBJIeHMe 3HaueHma cToyCUa CyMMa 3akasa
EXEC SQL UPDATE KimeHTED
SET Cymma 3akasa = :summa*0.9
WHERE CURRENT OF name sum;
}
EXEC SQL CLOSE name sum; // BakpeTue Kypcopa
}
B OpUBCACHHOM KOIE€ BbIIIOJIHACTCA CIACAYIOLICC:

1. B cermMeHTe OOBSIBICHUU OOBABIASETCS TMEpeMeHHas summa TUTA
FLOAT (YMCJIOBOI TUTI C TUIABAIOIIEN pa3aeuTeIbHOU TOUKOM).

2. B rnaBHOI1 )yHKUMU main () OOBABISIETCS U OTKPBIBACTCS Kypcop

name sum.
3. M3 Texkymieit (nmepsoit) 3anucu B obaacTy AEUCTBUSI Kypcopa Yu-

TaeTcsl 3HAaUCHUE cToNbla Cymva sakasa W 3AMUCBIBACTCS B Tie-
PEMEHHYIO summa.
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4. Ecau 3HaueHue mepeMeHHoW summa TpeBbiaer 20 000, To knu-
enty nemaetcsl 10% cKuaka W HOBOE 3HAYCHWE CYMMBI 3aKasa
(summa*0.9) 3anMMCHIBAETCS B CTOJNOEI] Cymma saxasa B TEKYIIEH
3amucu Kypcopa. B IpoTUBHOM ciiyyae HUYETO He JenaeTcs.

5. Kypcop 3akpbiBaercs.

B manHOM mpuMepe TpearnioyiaraeTcsd, YTo coelnHeHne ¢ 6a3oi gaH-
HBIX YK€ YCTaHOBJIEHO.

‘ Mpumevyanme }

B onepatope SELECT Ans obosHayeHus Bcex cTonbuos Tabnuupl
MOXHO wucnonb3osaTb cumeon (*). Ho B cnyyae wcnonbsoBaHus
BCTpoeHHoro SQL B nporpammax peKkoMeHAyeTCs He WMCMonb3oBaTtb
3TOT CMMBOI, @ ABHO yKasbiBaTb Tpebyembie cTonbupl. [leno B ToMm,
4YTO Monb3oBaTerb WX Bbl, Kak pa3paboTunk NPUMOKEHWUs, MOXeTe
pobaBnTb nnu yganutb cTonbubl yxe nocne Co3gaHvs NPUINOXEHNS.
B aTom cnyyae, ecnu Mcnonb3oBarncs CMMBON (*), MPUNOXEHNe MOoXeT
nony4nTb He TOT Habop cTonbLoB, Ha KOTOPbIN OHO ObiNO NepBoHa-
YanbHO PacCYMTaHO.
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NMoCcTOAHHO
XpaHumMble moaynu

B npeapiaymux miaBax SQL paccMarpuBajics Kak S3bIK MaHUTYJIU-
POBAHUSA JAHHBIMU, JTUIIEHHBIM KaKUX OBl TO HU OBIIO COOCTBEHHBIX
CPE/CTB YMpaBIeHUsI BbIYUCIEHUSIMU (OTepaTopbl YCIOBHOTO Tepe-
XoJla, IMKJIA U T. T.), KOTOPBIMU 00J1aIal0T BCe MPOLEAYPHBIE SI3bIKHU.
IMostomMy Tipy HEOOXOMWMOCTH OPTAaHM30BATh MOBOJBHO CIIOXKHYIO
00paboTKy naHHBIX SQL-BbIpaXeHUs] BCTaBASIIOTCS B KOABI TIPO-
TpaMM Ha MpoLEAypHBIX s3bikax. [Tpu stom SQL-Koawl aenawT To,
YTO WM yHaeTcs Jy4lle Bcero (HANMpWMep, BBEIOOpKA MAHHBIX),
a CJOXHYI0, MHOTOSTAIMHYI0 00pabOTKY MAHHBIX BBITIONHSIOT KOJbI
Ha TIPOIEAYPHBIX A3bIKaX. TakoBa OOBIYHAS TTpaKTWKA TTPUMEHEHUS
SQL B npwiokeHusix 6a3 nAaHHBIX. BmecTe ¢ Tem, B JOMOJHEHUE
K SQL-92 661 Bemymen SQL-92/PSM (Persistent Stored Modules —
TTOCTOSTHHO XpaHWMbIe MOJYJIN). DTO NOMOJTHEHUE JIeTJIO B OCHOBY
onHoro u3 paznenoB SQL:1999 u SQL:2003, Gmaromapst yeMy cTajio BO3-
MOXHO pelaTh MHOTHE 3afadn, He BeIxoad 3a pamMkn SQL. A nmeHHO
B SQL mosgBuiach BO3MOXHOCTb BBITIONHSITH Tieibie Onoku SQL-
BBEIpaKEHHMH KaK OJHO BBIpakeHWE (COCTaBHYIO KOMAaHIY), OOBIBISTh
7 WCTIOIL30BaTh B HANBbHEHIIeM MepeMeHHbIe, MPUMEHSTh olepaTo-
Pl YIIpaBIEHUS BBIYMCICHUSIMM, OTPENESITh MPOEAYphl U (hyHK-
N7, KOTOpPBIe MOXHO BEI3BIBaTh B SQL-3ampocax. TakuM obpazom,
MHOTOE CTajl0 BO3MOXHBIM 0e3 TIpWBICYCHUST BHEITHUX TIPOTPaMM-
HBIX CPEICTB.

Bb1 MmoxeTe HamucaTh Ha s3bike SQL mpoueaypbl U PyHKLIMKY, KOTOPhIE
MOIYT COIEepKaThb OOBSBICHHUS] MEPEMEHHBIX M COCTABHbIE KOMAaHIbI
SQL. Konbl 3THX mpouenyp U (yHKIMA MOTYT COAEpPXAaTb YIpaB-
JISIOLIUE CTPYKTYpbl, TakuMe Kak OIeparopbl YCJIOBHOIO Iiepexojaa
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U UKL, a Takke oObaHBIe SQL-BBIpakeHusl. DYHKIIUA U TIPO-
Leaypbl 3a7aloTcsl B paMKaX TaK Ha3blBAeMOTO MOMAYJNS, KOTOPBIi
TpeJIcTaBIseT coboit KOHTelHep s UX pasmeleHus. Moayib co3-
JlaeTcs crenuaibHoi KoMaHmoi SQL u coxpaHsieTcsl B MeTagaHHBIX
0asbl, T. €. CTAHOBUTCSI €€ KOMITOHEHTOM, TMOJ00HO TabaullaM, WH-
nekcaMm U T. A. Takum obpa3omM, OoTHaXAbI CO3MaB MOAYJb C Tpolie-
nypaMu U (YHKIMSIMU, BBl MOXeTe 3aTeM B yacTHbIX SQL-3ampocax
HCTIOIb30BaTh UX BHI3OBHI.

B maHHOIi raBe Mbl HAUHEM C TOTO, YTO TaK MJIM MHAYE MCIIONb3YyeT-
ca B TIporenypax, GYHKIOMSX W, B KOHEYHOM CYETe, B MOMYJIAX.
K HenmocpeacTBeHHOMY pacCMOTPEHMIO MOAYJIEH Mbl IEpeiineM JIUIb
B KOHIIE TVIABEI, @ HAYHEM € CaMOTO TIPOCTOTO — COCTAaBHBIX KoMaHd SQL.

10.1. CocTtaBHble KOMaHpAbl

B SQL:1999 u SQL:2003 MOXHO KCII0JIb30BATb COCTABHBIE KOMAH/IbI,
KOTOpbIE BKJIHOYAOT B ceOsi oObIYHbIE KoMaHAbl SQL, BbIMOJHSIEMbIe
B OAMH IpUeM. DTO O3HAUYAET, YTO BCE KOMAaH[bl, BXOIAILIUE B CO-
CTaBHYI0 KOMaHIy, BMecCTe TIepeatoTcs Ha cepBep 0a3bl MJaHHBIX, TaM
00pabaTheIBAIOTCS, B pe3yJbTaTe YeTro BO3BPALLAETCS OAMH OTBET, a He
MHOXECTBO OTBETOB Ha KaXXAYI0 W3 OTACTBHBIX KOMaHI. DTO TI03BO-
JIIeT CHU3UTh HArpy3Ky Ha CeTb.

Bce xoMaHabl, Bxongilye B OJHY COCTABHYIO KOMAaHAy, OOpaMIISIOTCS
KJII0YeBBIMI CJIOBaMH BEGIN (Havajio) W END (KoHel). Hampumep,

4yTOOBl BCTABUTb [JAHHbIE B HECKOJIbKO CBS3aHHBIX TaGJll/ILL, CJIEoYy€EeT
WUCTIOJIb30BATh TAKOW CHUHTAKCUC:

BEGIN
INSERT INTO Ilpomaxmu (Tosap, ID kimeHTa, CyMMa 3akasza)
VALUES ("Temerumzop", 1024, 5800);
INSERT INTO Kimenter (ID kimeHTa, Mva)
VALUES (1024, "VBaHOB VBaH MBaHoBMu") ;
END;
Yrobbl BCTaBUTH JAHHBIA KOA B IIpOrpaMMmy, HampuMmep, Ha IIpo-

TEOAYPHOM SA3BIKE, JOCTATOUYHO TIEPEN COCTABHOUW KOMAHJIOW HAIKUCATh
EXEC SQL:

void main () { // Tlporpamma Ha sA3bKe C
EXEC SQL
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BEGIN
INSERT INTO Ilpomaxmu (Tosap, ID kimeHTa, CyMMa 3akasa)
VALUES ("Temeruzop", 1024, 5800);
INSERT INTO Kimenter (ID kymeHTa, Mva)
VALUES (1024, "VBaHOB VBaH MBaHoBUu") ;
END;
/* 3mech MOXeT OHTL, HANpPUMEpP, NPOBepKa HAIUUUS

omBOK BBIIOJIHEHMS COCTaBHOM SQL-kKOMaHIEL */

10.1.1. ATomMapHOCTb

BrimoHeHue oObluHON (He cocTaBHON KomaHabl) SQL mMoxeT ObITh
ycnemHbiM win HeT. Eciu kKomaHna mo KakuMm-aubo mpuyrMHaM He
CMOTJIa BBITIOJIHUTBCS, TO B 0a3e MAHHBIX HE TPOUCXOAUT HUKAKUX
u3MeHeHuit. TakoBo obiiee mpaBuio, BeimonHsiemoe CYBI. B cny-
Yyae COCTaBHBIX KOMAHI 3TO HE Tak.

O0parumcs K MPUBEAEHHOMY paHee npumepy. B HeM mpouszBoautcs
3aIUCh CBEACHUIl O KIMEHTe U IOKYIKE, KOTOPYID OH COBEpLLIMIL.
DTU cBeleHUs 3alUChIBAIOTCS B JBe TAOJULbL: KimenTs (COPABOUHUK
KJIMEHTOB) U Ipomaxu (CBEICHUSI O MPUOOPETEHHOM TOBApe U MUJEH-
TUudUKaTope KiuMeHTa). IlpeanonoxuM, 4To 3amuch B TAOJULY IIpo-
maxy MPOLLJIA YCIELIHO, a B Tabnuuy KmmenTe — HeT. Toraa mosy-
YUTCSI, YTO 3apPEerMCTpUpPOBaHA MPOAAXKA TOBApa OTCYTCTBYIOILEMY
KIueHTy. BeITh MOXeT, B JaHHOM KOHKPETHOM IIpUMEpEe 3TO He Tak
VK U CTPAILHO, OJHAKO ObIBAIOT CUTYalUUM, UpPEBATbIE CEPbE3HBI-
MU mocleacTBUSIMU. YToObI MOAO0OHOE HE MPOUCXOAUNI0, COCTABHYIO
KOMaHJy MOXHO cAejlaTb aToMapHoil (HedenuMoli). Takasa koMmaHia
JIMOO BBIIOJHSIETCS LIETMKOM, JIUOO He BbINOJHSIETCS coBceM. OObIy-
Hble KOMAH[bl SIBJISIIOTCSI M3HAYAJIbHO aTOMAapHbIMU: €CIU OObIUHAS
KOMAaH/Ia He BBIIOJHUIACH, TO ¢ 0a30i JAHHBIX HUYErO HE IMPOUCXO-
auT. YTtoObl OpuaaTh CBOMCTBO aTOMAPHOCTH COCTABHOM KOMaHJE,
clieflyeT 3a KJIIOYEBBIM CIOBOM BEGIN JOMMCATb CIOBO ATOMIC, Kak
B CjelylolleM npuMepe:
void main() {
EXEC SQL
BEGIN ATOMIC
INSERT INTO Ilpomaxmu (Tosap, ID kimeHTa, CyMMa 3akasa)
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VALUES ("Temeruzop", 1024, 5800);
INSERT INTO Kimenter (ID kymeHTa, Mva)
VALUES (1024, "ViBaHOB VBaH MBaHoBUU") ;
END;
/* 3mech MOXeT OHTL, HANpPUMEpP, NPOBepKa HAIUUMUS
omBOK BBIIOJIHEHMS COCTABHOM SQL-kKOMaHIEL */
}
Ecau npu BBITOJHEHMM AaTOMAPHOU COCTABHOM KOMAaHIbl IIPOU30Ii-
JIeT cOoil Ha KaKoi-1u0o BXOAsdllell B Hee IPOCTOi KOMAaHAE, TO Oa-
3a JAHHbIX BEPHETCA K HUCXOIHOMY COCTOHHMK)(FOBOPHT,HTO 1Ipo-
MU30MJET OTKAT).

10.1.2. NMepemMeHHbIe

B cocTaBHbIX KOMAHAAX MOXHO OOBIB/SAThH II€PEMEHHbIC U IPUCBAK-
Bathb M 3HadeHUs. [lepeMeHHBIE MOTYT 3aTeM MCIIOMB30BaTLCS B IIPO-
CThIX KOMAHAAX BHYTPU COCTABHOM KOMAH[bl, HO OHM YHUYTOXAKOTCS
nocie ee 3aBepieHus. MHadye rosopsi, nepeMeHHble B SQL SBASIOT-
C4 JIOKAJbHBIMU II€PEMEHHBIMU TOM COCTABHOM KOMAH/bI, B KOTOPOU
OHU OOBSIBICHBI.
TlepemeHHas1 OOBSIBISIETCS C TIOMOIIBIO BBIPAKEHUST BUJA:

DECLARE, mMsllepeMeHHON THII;
Hampuwmep:

DECLARE myvar NUMERIC;
TTocne oObBsIBIEHUS TEpEeMEHHOW el MOXHO TPUCBOUTH 3HAYEHMUE.
11 9TOro UCIoJIb3yeTcsl CASAYIOIMA CUHTAKCHUC:

SET rmmallepeMenHoy = SHadeHne;
Hanpumep:

SET vname = "VBaHob lVeaH VBaHoBuu";

SET summa = summa * 1.2;

SET S circle = 3.14 * :radius * :radius;
B cienylonieM npuMepe cCOCTaBHAsA KOMAHIA COAEPXKUT OObsSIBIEHUS
MEPEeMEHHOI M Kypcopa, OMNEpaTopbl OTKPBITHUSI Kypcopa, UYTCHUS
3HAYEHMS CTONOLA TAOIULILI B IEPEMEHHYIO U 3aKPbITUSI Kypcopa:

BEGIN

DECLARE vname CHARACTER (25);
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DECLARE mycusor CURSOR FOR
SELECT Vma FROM KimMeHTEH;
OPEN mycursor;
FETCH FROM mycursor INTO vname;
CLOSE mycursor;
END;

OO0parute BHUMaHUE, YTO UMs TIEpeMEHHOI B oleparope FETCH yKa-
3aHO 0e3 Beayllero JsoeTouns. JIBoeToune UCTONIb3YeTCS B TOM CIy-
yae, ecliv nepeMeHHasl Obl1a 0ObsSIBJIeHA He BHYTPU cocTaBHOM SQL-
KOMAaH/Ibl, a B IporpaMMe Ha MPOLEAYPHOM SI3bIKE (cM. pa3d. 9.4).

10.1.3. O6paboTka cocTofAHNA

PesynbraT BhioaHeHuss KoMaHabl SQL MoxeT ObITh yCHEILIHBIM, He-
yIauyHbIM WM HeollpeaeieHHbIM. [lpM BBIMOTHEHUM KOMAaHIbl cep-
Bep 0asbl JaHHBIX OOHOBJIAET 3HAUEHME CIeLHaIbHON IMepeMEeHHOM
SQLSTATE (cTaryc uiau cocrosiHue SQL). DTa nepeMeHHas COAEPXUT
MHGOPMALIMIO O YCIIELIHOM WM HEYCIIEeIIHOM BbIMOJTHEHUM KOMAHIBL.
B cnyyae Heynauu nmepeMeHHas SQLSTATE COAEPXKMUT KO OLIMOKMU.

INepeMeHHas SQLSTATE COIEPKUT 5 CHMBOJIOB, TIEPBEIC IBA U3 KOTO-
PBIX YKa3BIBAIOT, BHITTOTHEHa KoMaHma SQL ycremHo, HeymavyHo WK
pe3yibTar He sceH. Jlajee TpuBeneH CITMCOK BO3MOXHBIX BAPUAHTOB:

O '00' — YCHELIHOE 3aBEPIICHUE;

O '01' — CAyYMJIOCh YTO-TO He3aIllJTAHWPOBAHHOE, ONHAKO HE W3-
BECTHO, ITPOM30IIIJIa OIIMOKA I HeT (SQLWARNING — IIpeaylpe-
XIEeHUe);

3 '02' — B pe3yJbTare BbIIOJHEHMS] KOMAHIbI HE IIOJIyYeHO HMKa-
KUX [JAHHBIX, HAIpUMEpP, 3alIpOoC BEPHYJ] IyCcTylo Tabiuiy (NOT
FOUND — He HaliJeH);

O npyroe 3HaYeHWE — CTEHEPUPOBAHO MCKITIOUCHIE.

[lepBbie ABA U3 HATU CUMBOJOB B 3HAUYEHUU MEPEMEHHON SQLSTATE
Ha3blBAIOT TaKXe Kaaccom kKoda cocmosanusa. Jioboll kiacc koua,
OTJIMYHbIA OT '00', '01' WIM '02', O3HAyaeT, YTO B MIporpaMme
umeloTcs owubku. Koa ommOKyM mpeacTaBieH MOCISAHUMU TpeMs
CUMBOJIAMMU.
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B cepbesHBIX TIporpaMMax 3HaYeHHe TIepeMeHHON SQLSTATE OOBIYHO
KOHTPOJNMPYETCST TTOcie BBITTOTHEHNAS KaxXaoi komaHmsl SQL:

O npu moayvYeHHMM Koma '00' MOXHO IIPOAOJKATh BbIIOJHEHHUE
[IPOTrPaAMMBI;

O npu MoJdydeHWM Koma 'Ol' WJM '02' TpebyeTcd pelmnTh, Kak
TIporpaMMa JIOJIKHA Ha 3TO OTpearnpoBaTh. Bo3MOXHO, 4TO 3TH
COOOIIIEHNS TOMYCTUMEBI, W TOTHIA CIenyeT TMPOIOKUTH BBITTOTHE-
HHUE TIporpaMMBL. B TIpoTWBHOM ciiyqae HeOOXOMMMO TepeiiT
K BBITTOJTHEHHUIO CTIEITMATBGHON MpOIIeayphl, KoTopasd obpabGarbiaeTt
TTOMOOHEIE CUTYAITNH,

O nonyyeHUe KaKOro-To APYroro Koja 03HayaeT HaJlMyue OLUMOOK.
B maHHoM ciyyae ciemyeT HmEpelTH K Mpoleaype oOpabdoTku uc-
KIouyeHui. Ecau Bo3MOXHBI pa3idyHbIe COCTOSIHUS SQLSTATE, TO
JUIS KaXIOTo M3 HUX MOXET MoTpeboBaTbcs CBOSI Ipolieaypa 00-
paboTKu.

s KOHTpOJIsI 3a COCTOSTHUEM BBITIONHEHUST KoMaHa SQL Heobxo-
JUMO 337aTh (OOBSIBUTH) TAaK HA3bIBAEMBIU 00pabomuux coCmosHull
(mpouienypy o0paboTKu uckioueHuit). Ero oObsiBleHHE MOXHO
pa3sMecTUTb B COCTaBHOI KomaHje. B oOBbsSIBIEHUU yKa3bIBaeTCsl CO-
CTOSIHUE, TIpM BO3HWKHOBEHWM KOTOPOTO BHI3bIBAETCSI 0OpabOTYUK,
a TaKkxke JeicTBUEe, KOTOpoe BBITIONHSIETCST obpaboruukoMm. Camo
JIECTBAE MOXET OBITh MPOCTON MM cocTaBHOW Komanmoii. ITocie
YCTIENTHOTO BBHITIONIHEHUST 00paboTUYNKa BBITIONHSIETCS HEKOTOpPOE To-
cieneiicTre, HaspiBaeMmoe 3ddekroM. Tenepb paccMOTpUM 3alaHue
oOpaboTurka 6ojee MoaApoOHO.

O0paboTuMK OOBABIAETCS CIEIYIOLIIMM 00pa3oM:
DECLARE rmsO6paborumrxa CONDITION
FOR cocrosHmne;
OOBIYHO MM 00pabOTYKMKA BLIOMPAIOT B COOTBETCTBUM C COCTOSTHUEM,

KOTOpOE OH JOJDKEH 00padoTaTh (HAampuMep, constraint error —
HapyllleHWe OTpaHUYeHUs 11eJIOCTHOCTU NAHHBIX).

Hanee mepeuynciieHbl COCTOSIHUSI, KOTOPble MOXHO 3aiaThb A o0pa-
OoTyuKa:

J SQLSTATE VALUE 'xxyyy' — YKa3bIBaeTcsl 3HAUEHHUE TepeMeH-
HOM SQLSTATE, COCTOAIIEH U3 MSITU CUMBOJIOB 'xxyyy';

O SQLEXCEPTION — KJIACC MNEPEMEHHOM SQLSTATE, OTJIMYHBIA OT
"00", 'O1' WK '02' (MCKIIOYEHUE);



[NocTosHHO XpaHuMbie MoayIu 243

O SQLWARNING — KJacc MepeMeHHOM SQLSTATE '01' (Tperymnpex-
JieHue);

0 NOT FOUND — KJIacC IepEeMEHHON SQLSTATE '02' (He HalJeH).

Yr1obbl yKkazaThb >(pdekT u aeicTBUe o0paboTUMKa, UCMOIb3YEeTCs
cliefyronas KOHCTPYKIIUS:

DECLARE s¢derr HANDLER
FOR mma0O6paboramka

JEVICTBUE;
BoamoxHbI cienywomiue Tpu 3¢ dekra odbpadboTynka:

O CONTINUE (IIpOHOJIKEHHE) — BbIIOJHEHUE KOMAHIbI, CIEAYIOIIei
32 KOMAHIOM, KOTopasd MHMUUKPOBaaa o0pabdoTuuk. JlaHHBILA
a¢dexT nmpuMeHseTcs B ciaydae, korna o0paboTuyuK MOXET ycTpa-
HUTb J1100y10 IpobieMy, KOTOpas €ro Bbi3Baja;

O EXIT (BBIXOI) — BBHIXOA W3 COCTAaBHON KOMAHIBI, ComepsKaIeit
00paboOTUNK, U TIEPEXONl K BBHITTOJHEHUIO CJENyIOIIell KOMaHIbI.
HanHblit 3¢pdexT npumeHsieTcs B ciydyae, Koraa obpaboTyuMK He
MOXET UCMPABUThL TIOJOXEHWEe Jej, OJHAKO HEeT HeoOXOMUMOCTU
OTMEHSITh N3MEHEHUSI, TTIPON3BEJCHHEBIE COCTAaBHON KOMaHIOI;

O uNDO (OTMEHA, OTKAT) — OTMEHA BCEX IPeIblLiyluX KOMaH[l, BXO-
ISIIMX B COCTABHYIO KOMAHIy, U IIEPEXOJ K BbIIOJHEHMIO Clie-
aywoiueid komauiabl. JaHHblil 3¢ deKT 103BoJSIeT BEPHYThCS B CO-
CTOSIHME, KOTOpoe ObUIO [0 Hauyaja BbIIOJHEHUS COCTABHOM
koMaHibl. [lpu wucnonb3opanuu sddekra UNDO HEOOXOAUMO,
4yToObl COCTaBHAsE KOMaHIa ObLla aroOMapHoii, T. €. [Ocie KIoye-
BOIO CJ10BAa BEGIN [OJ/LKHO CIIEAOBaTb KJIHOYEBOE CJI0BO ATOMIC
(cm. pazo. 10.1.1).

B crienywouieM mpumepe HMCIoab3lyeTcsl oOpaboTUMK COOBITUSI, CBSI-
3aHHOTO C HapyllleHWeM HEeKOTOPOTO OTrpaHUYEeHUS 11eJTOCTHOCTU
JAHHBIX, KOTOPOE MOXET BO3HWKHYTb MPU BBHITIONHEHWU OllepaTopa
Jnob6aBieHusT 3amucu INSERT. Tak, TpW TIOMBITKE M00ABUTH 3aMuCh
¢ TIEPBUYHBIM KIIIOUOM, YK€ UMEIOLIMMCS B TaOJUllEe, B MTEPeMEHHYIO
SQLSTATE 3aMuchiBaeTcsl 3HaYeHWe '23000'. B pesynbrare BO3HUK-
HET COCTOSIHME, Ha KOTOPOE PEarnpyeT o0paboTIlK constraint error.
OH oTMeHSIeT Bce U3MEHEeHUsl, MPOU3BENEHHbIE KOMaHIaMU INSERT.
KomMaHnma RESIGNAL (eiicTBUe) TMepenaeT yrnpapjieHue Toi Mpoleny-
pe, KoTopasi BbI3Bajia TMpoleaypy obpadboruuka. B ciydae ycnemnrHoro
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BBIMIOJIHEHUS OOEWX KOMAHJ INSERT BBIMOJHSETCS KOMAHNA, Clie-
Ayromast 3a KIIIOYEBBIM CJIOBOM END.
Bor KO/, OIIMCAHHOIO IIpuMeEpa:
BEGIN ATOMIC
DECLARE constraint error CONDITION
FOR SQLSTATE VALUE '23000';
DECLARE. UNDO HANDLER
FOR constraint error
RESTIGNAL;
INSERT INTO Ilpomaxmu (Tosap, ID kimeHTa, CyMma 3akasza)
VALUES (:article, :customer id, :summa);
INSERT INTO Kimenter (ID kymeHTa, IMa)
VALUES (:customer id, :name);

END;

10.2. Onepartopbl YCJIOBHOIO nepexopaa

Bo Bcex 43blkax HPOrpaMMUPOBAHUS OCHOBHYIO YIIPABISIOLIYIO
CTPYKTYpPY peajin3yeT orepaTrop YCIOBHOTO Tepexoaa. DToT onepaTop
MMeeT TOT MJIM WHOH CUHTAKCHC, B 3aBUCUMOCTU OT KOHKPETHOIO
SI3bIKA, HO MEXIY WX peanusdanusMu MHoro obuiero. B SQL Bos-
MOXHBI JIBa OMepaTopa yCAOBHOIO Iepexoaa:

O IF...THEN...ELSE...END IF;

0 CASE...END CASE.

10.2.1. Onepartop IF

B SQL cuHTakcuc omnepatopa yCJIOBHOTO Tepexoia IF Takou:
1IF yciuosne
THEN gericrBrel
ELSE gericTBmuel
END IF

Vcaosue B OII€paTope IF TMPEACTABIISIET coboit HEKOTOPOEC JIOTUYC-
CKO€ BbIPAXECHHNE, KOTOPOC MOXKET OBbITh MCTUHHBIM WM JIOXXHBIM.
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TTo-pyccku 5TOT omneparop MOXHO ObUTIO Obl 3amucarh CAEAYIOLIINM
obpazom:

ECIN ycaoBue
TO gericTBHel
VIHAYE, gericTBHEe”
KOHELL
Ecin ycuosme UICTUHHO, TO BBINIOJHSCTCA gericTamel, B MPOTHBHOM
ciygyae BBITIONIHSIETCST nericrane?. Hampumep:
IF vname = 'lBaHoB lVBaH MBaHOBUY'
THEN
UPDATE KimmeHTEL
SET Vs = 'VBaHob leau VeaHOBUY'
WHERE ID xumeHTa = 12345;
ELSE
DELETE FROM KimmeHTH
WHERE ID xumeHTa = 12345;
END IF;

OnepaTop ELSE He SBIAETC 00sI3aTe/IbHbIM.

10.2.2. Onepatop CASE ... END CASE

Ecnu B 3aBUCHMMOCTU OT YCJIOBMS BO3MOXHBI JABA BapUAHTA Pa3BUTUS
COOBITHI, TO oTlepaTop IF TIOAXOANT HAWIYYIINM obpa3oM. B ciydae
HECKOJIbKHMX BAPUAHTOB yA0OHEE MCIOJb30BaTh omepatop CASE. Ilpu
5TOM BBIpaKEHHE YCIIOBUS B OIlepaTope CASE MOXKET OBITh M HE JIO-
ruyeckuM. CyluecTBYIOT ABa BapUaHTA CUHTAKCUCA OllepaTopa CASE:

O omneparop CASE CO 3HAYEHUSIMU;

O omneparop CASE ¢ YCIOBUSIMU IOMCKA.

‘ Mpumevyanme }

OnepaTop CASE NPUMEHSIETCH TaKXXe U B YCMOBUM BbIOOPKM AAHHbIX
B SQL-BbipaxeHusax (cm. pasld. 4.4). OgHako Tam 3aKIOUUTENbHbIM
KIMOYEBLIM CIOBOM SIBMSIETCS MPOCTO END, @ HE END CASE. Kpome Toro,
onepaTop B BbIPaXKEHWM MOUCKa BO3BpaLLlaeT HEKOTOPOE 3HaYeHue,
a paccmaTpuBaemblil 34eCb onepaTop — HeT. B octansHOM cruHTakcuc
onepaTopoB CASE Kak 4Yactv SQL-BblpaXeHUst N Kak ynpaBnsiowen
CTPYKTYpbl B MOZYNEe CoBnaaaeT.
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Onepatop CASE ... END CASE co 3Ha4yeHnsimm

B JAaHHOM BapMaHTE oleparopa CASE ... END CASE BBIYUCISCTCS
HEKO€ BBIPpAXKCHHNE (B YaCTHOCTHU, IMPOCTO paccMaTpmUBACTCA 3HAYCHUC
HEKOTOpOﬁ HCpCMCHHOﬁ),IL B 3aBUCUMOCTU OT UMCECIOIIIETOCS 3Ha-
YEHWS, YKa3bIBAIOTCH I[eﬁCTBPISI, KOTOPbIC CJIEAYET BBITTOJTHUTD. Ha-
npuMep:
CASE vname
WHEN 'VBaHOB lBaH l/BaHOBUUY'
THEN
INSERT INTO KimenTo (ID wkimeHTa, VMd)
VALUES (:custID, wvname);
WHEN 'Iletpos IleTp IlleTpoBud’
THEN
DELETE FROM KiMeHTH
WHERE ID xumeHTa = 12345;
ELSE
INSERT INTO KourakTel (ID kymeHTa, Mg, Anpec)
VALUES (:custID, vname, :address);
END CASE;

Orneparop ELSE He siBjsieTcs o0s13aTenbHbIM. Ecin oH ykaszaH B ore-
paTope CASE, TO €ro KOMaH[bl BBIIOJTHSIOTCS TOIAA, KOIAa 3HAYeHHe
yCIIOBUS (B TIpUMEpE 3TO 3HAYEHHE TTepeMeHHOM vname) HE COOTBET-
CTBYET HU OJHOMY U3 MEPEUYMCIEeHHBIX B omeparopax WHEN. Eciu xe
oreparop ELSE He yKa3aH, a 3HaYeHNe YCIOBUST HE COOTBETCTBYET HU
OIHOMY 3HAYE€HHMIO B OIEpaTopax WHEN, TO €HEepUPYeTCd MCKIIoYe-
HUEe, KOTOpoe MOXHO o00OpaboTaTb cHelMaJbHBIM  00pa3oM
(cm. pazo. 10.1.3).

Onepatop CASE ... END CASE c ycnoBusmMu noucka

ﬂaHHMﬂ,BapmaHT oreparopa CASE ... END CASE IIOXO0X Ha IIep-
BBII. OTIMYNE COCTOUT B TOM, YTO HCITOJIB3YIOTCS HECKOJbKO YCJIOB-
HMXBMpamEHHﬁ,aHGOHHO.HaHpMMEQ
CASE
WHEN vname

IN ('VBaHor Meau Meanosuu', 'Ilerpos lleTp IleTpoBuu’,
"Muxaminos Mmxamil Mmxamiosmd')
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THEN
INSERT INTO Kimenter (ID kymeHTa, Mva)
VALUES (:custID,vname);
WHEN vregion
IN ('CeBepo-3aman', 'Mockma')
THEN
INSERT INTO KmmenTsl (ID wkimeHTa, WMMda, PeruoH)

VALUES (:custID,vname, vregion);

ELSE
INSERT INTO KounrakTer (ID wkymeHTa, VMva, Ampec,
PeryoH)
VALUES (:custID, vname, :address, vregion);
END CASE;

10.3. Oneparopbl UMKna

Huknuueckoe (MmoBTOpsitollieecs]) BbITTOTHEeHUE Habopa komaHn SQL
MOXHO OPTaHM30BaTh C TTIOMOIIBIO HECKOJIbKUX CIelIUaTbHBIX ofepa-
TOPOB MO/ OOIIUM Ha3BAaHUEM OMEPATOPOB HUKIIA:

0 LOOP...END LOOP;

WHILE...DO...END WHILE,

a
O REPEAT...UNTIL...END REPEAT;
O FOR...DO...END FOR;
a

ITERATE.

10.3.1. Onepatop LOOP...END LOOP

Oneparop LOOP ... END LOOP (IETJs1) MMO3BOJSIET MHOIOKPATHO
BBIIOJHUTh HEKOTOPYIO mocieaoBareibHocTh KoMmaHia SQL. ITocne
BBUIOJIHEHUS I[OCAEeIHEl KOMAaHIbl B DTOH I0OCIeI0BATENbHOCTU
yIpaBieHue CHOBA MepenaeTcs MepBOi KOMaHIEe, U BCE MOBTOPSIETCS
cHayasa.

B crnenytoiiem mpumepe B TaONUIY Kmments JOOABISIOTCST HOBBIE
sanmvcu. [Ipm 5TOoM B KaXIyl0 HOBYIO 3aMWCh CTOJNONA ID xumeHTa
3aHOCUTCSI 3HAaYeHMe, OTauvarlieecsi oT mpeasiayiero Ha 1. Tlo-
CKOJIbKY TIepeMeHHasl customerID 00bsBIeHA B Koae SQL, To B ome-
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patope INSERT OHa HCIOJb3yeTcss Oe3 Bemymiero asoeroumns. Kon
JIAHHOTO MpUMEpPA CIEAYIOIINT:

DECLARE customerID NUMERIC;

SET customerID = 12345;

LOOP

SET customerID = customerID + 1;

INSERT INTO KimeHter (ID KymeHTa)

VALUES (customerID);

END LOOP;
OOpatnTe BHMMaHWE, YTO HAHHBIN LMK SBISETCS "OeCKOHEd-
HBIM" M OyIeT MpOoJOJKAThCs OO0 TeX IOp, IMOKa OCTAeTCS MECTO
Ha gucke. UToOBI mpeKpaTuTh pabOTy LMKIIA, UCIIOIb3yeTCs OIIe-
patop LEAVE (OCTaBISTh, MOKUAaTh). CrpaBa OT oleparopa LEAVE
YKa3bIBaeTCs METKa, HalmpuMep, LEAVE mylabel. Kak TOJBKO BBI-
YUCIUTENBHBINA TMPOLIECC JTOXOIUT IO 3TOTO OINEpaTopa, YIPaBICHUE
rnepeaaercs CIEAYIIIEN KOMaHIE, PACIIONOXEHHOU ITOCIEe KOMaH/IbI,
MOMEYEHHOW 3TOM METKOMN.

B cuneayowmem npumepe cosgarorcs 100 HOBBIX 3amuceid B Tabaule
KnmentTer, IOCIC YETO LUK 3dBEPLIACTCA:
DECLARE customerID NUMERIC;
SET customerID = 0;
mylabel:
LOOP
SET customerID = customerID + 1;
IF customerID > 100
THEN
LEAVE mylabel;
END TF;
INSERT INTO KJIMEeHTE (ID_KnmeHTa)
VALUES (customerID);
END LOOP mylabel;

10.3.2. Onepatop WHILE ... DO ... END WHILE

B oneparope WHILE ... DO ... END WHILE (MoKa ... 1eJaThb ...) TO-
cJie KJIIOYEBOTO CJI0BAa WHILE YKa3bIiBaeTcsl yciaoBue. Iloka oHO mc-
TAHHO, OYOyT BBIMTOTHATHCS BBIPAKEHUS, PACIIONOXKEHHBIE MEXIY
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KJTIOUYEeBBIMU CJIOBAMHU DO M END WHILE. Ecim YCIIOBUE CTAHOBUTCS
JIOXKHBIM, TO BBIPAXKEHUWS BHYTPHU OIEPATOPA HMNKIIA HE BBLITTOJIHAIOTCS.

Crneagyoluvii Ko AejlaeT TO Ke, YTO M PACCMOTPEHHBbI B KOHIIE
paso. 10.3.1.
DECLARE customerID NUMERIC;
SET customerID = 0;
WHILE customerID < 100 DO
SET customerID = customerID + 1;
INSERT INTO KJIMEeHTE (ID_KnmeHTa)
VALUES (customerID);
END WHILE;

10.3.3. Onepatop REPEAT ... UNTIL ...
END REPEATE

Oneparop REPEAT ... UNTIL ... END REPEATE (HOBTOPSATH ... 10
TE€X TIOpP, TIOKA . ) IIOX0XX Ha omneparop WHILE ... DO .. END
WHILE. OTAIM4YUe COCTOUT JIUIIb B TOM, 4YTO YCJIOBUE HpOLLOJDKeHI/IH
OUKIIAa IIPOBEPACTCA HE B HAYAJIC, a B KOHIIE OII€paropa IOCJIC KITI0-
YEeBOro CJOBa UNTIL. Takum oOpa3oMm, oIeparop REPEAT ...
UNTIL ... END REPEATE BCEraa obecTieuynBaeT BHITTOJTHEHNE coaep-
KallluXCd B HEM Bblpa)KGHl/Iﬁ XOTS OBI OIMH pas.
Crnenyoluyid Kop OedaeT TO K€, YTO U PAaCCMOTPEHHbIE IpUMEepbl
B TIPEABIAYIIAX PA3IEIax:
DECLARE customerID NUMERIC;
SET customerID = 0;
REPEATE
SET customerID = customerID + 1;
INSERT INTO KJIMEeHTEL (ID_KnmeHTa)
VALUES (customerID);
UNTIL customerID < 100;
END REPEATE;

10.3.4. Onepatop FOR... DO... END FOR

B SQL omnepartop LMKia FOR ... DO ... END FOR (4Jis ... 1eaaTh ...)
HE aHAJIOrMYeH OIlepaTopy LMKIA CO CUETYMKOM KOJMYECTBA IOBTO-
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peHuit B mpoleaypHbiX si3bikax. B SQL sToT omeparop mosBojsier
MOCTPOYHO 00pabaThiBaTh JAHHBIE 0€3 MCIOIb30BAHUS MPOIIEAYPHOTO
(6a3oBoro) ga3b1ka. TouHee, OH BBITTOMHSIET ClIAYOIINe ONepaluu:

O oObaBIEHUE U OTKPBHITUE Kypcopa;

O BBINTOJHEHUE KOMAHI Teja OUKIA, YKa3aHHbBIX MEXIY KITIOYEBBIMU

CJIOBaM¥ DO M END FOR, JUTSI KaXIOM 3alMcH Kypcopa;
O 3akphIBaeT Kypcop.

B cIenyrueM ImpuMepe Mnmpoucxoaut OOHOBJIEHNE KaAXKIOM
Ta6HH1HJ KnrenTer MYTEM BBOJA B €€ CTOHGCH [lpnumMeuaHune
"HOBEIM KJIMeHT'!
FOR customerID AS mycursor CURSOR FOR
SELECT ID xymenta FROM KimeHTE

DO
UPDATE KimMeHTEL
SET Illpymveuanne = 'Hoewll jmmeHT'
WHERE CURRENT OF mycursor;
END FOR;

3aMUCH
CTPOKU

OOpatuTe BHUMAaHME, YTO MAHHBIA CIOCOO MPUMEHEHMS KypCOpOB

OTJIMYAC€TCA OT ME€TOI0B, OIIMCAHHBIX B 24. 9.

Hpyroii BapuaHT IpUMEHEHHS ollepaTopa FOR TIpUBEICH aajee:

BEGIN ATOMIC
DECLARE prod CHAR VARYING (400)
DEFAULT '';
DECLARE x ROW;
FOR x AS SELECT * FROM Ilpomaxwu T
WHERE T.ID Kmmenra = 12345
DO
IF x.Topap <> "'
THEN
SET prod=prod || ',';
END IF;
SET prod=prod || x.Toeap;
END FOR;
UPDATE KimMeHTEL
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SET IlpmMeuaHne = prod
WHERE ID xumeHTa = 12345;
END;

B panHoM mpuMepe co3maercd CIMCOK BCEX TOBApOB, NMPUOOpPETeH-
HbIX KIIMEHTOM C I/IﬂeHTl/I(I)I/lKaTOpOM 12345. DTOT CIIUCOK npeacraB-
JACTCA B BUAC CTPOKM, B KOTOPOM HAMMEHOBAHMA TOBAPOB Ppa3c/I€HbL
3anaToil. 3aTteM IIPOUCXOIUT oOHOBEHUE Ta6JIl/IleI Knnentel B CTOJ-
6eu Mpumeuanue LI KIXMEHTA C I/IZLCHTI/I(l)l/IKaTOpOM 12345 3aHOCUTCH
CIIMCOK BCEX le/l06peTeHHb1X UM TOBAPOB.

10.3.5. Onepartop ITERATE

Oneparop ITERATE (HOBTOPUTb) MPUMEHSIETCS B Teje LUKIOB, 3a-
JAHHbBIX ONEpaTOpaMy LIMKIA, KOTOPbie ObUIM PACCMOTPEHBLL paHee.
OH no3BoNsIET U3MEHUTD I1OCJICAOBATC/IbHOCTD BbIIIOJIHEHUS KOMAH],
B TEJIC LUKIIA. Ecnu YCJIOBHUE B OIICPATOPEC LUKIA MCTUHHO MU HE
3aJdHO, oIleparop ITERATE HAYMHACT HOBYIO HUTCpALMIO LMKIIA
(ynpasieHue mepejgaercs B Hauano uukia). Ecnu xe ycioBue 10XHO
niay HEONPEACICHHO, BbIIOJIHAIOTCA BbIpAKCHMA, CACAYIOLINE 3a
OllepaTopoM ITERATE, M LMKJI Ipekpaiaercd. Orneparop ITERATE
MIPUMEHSETCSI BMECTe ¢ METKOM /IS yKa3aHMsl TOUYKU mepexoga (mo-
JI0OHO ollepaTropy LEAVE B pazd. 10.3.1).
Hampumep:
DECLARE vresult CHAR (10);
DECLARE customerID NUMERIC;
SET vresult = '';
SET customerID = 0;
mylabel:
WHILE customerID < 100 DO
SET customerID = customerID + 1;
INSERT INTO KJIMEeHTE (ID_KnmeHTa)
VALUES (customerID);
ITERATE mylabel;
SET vresult = 'T'oroBo';
END WHILE;
B naHHOM npumepe LUMKI BBIIOJHSETCS A0 TeX IOp, [1OKA NEPEMEH-
Has customerID HE CTaHET paBHOU 99 (onepaTop ITERATE Iepeaaer
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yIpaBjieHWe B Hayajo omnepaTopa WHILE, TOYHeEe TOYKE C METKOM
mylabel). Tlpu 3TOM B 1IMKJE BBITOJHSETCS TOJbKO oOlleparop Jao-
OaBieHUs 3amMKucu INSERT. B crienmymoolieit utepalvu nepeMeHHas
customerID cTaHeT paBHoit 100 u Torma omeparop ITERATE MpeKpa-
TUT BBITIOJIHEHUE IUKJIA, TIEPEMEHHON vresult OydeT MPHUCBOEHO
3HaYeHUE 'Toroso', a 3aTeM BBIUMCIMTENbHBIN Mpoliecc mepeiaer
K cJIeJyIoleil 3a IMKJIOM KOMaH/IE.

10.4. XpaHumMble npoLueaypbl
N PyHKL UK

TMpouieaypsl U (GYHKIUN SBASIOTCS TOAMPOrpaMMaMH, T. €. HEKUMU
OnokaMu BbIpaxeHuit SQL, KoTopble MOXHO MHOTOKPATHO BbI3bI-
Bath B SQL-3ampocax u/viam u3 APYrux Mpolenyp u ¢bYHKINHN ToTaa,
KOTZIa 3To TToHanobuTcsa. Mexay mpolleaypaMid U HyHKITUAMA MHOTO
obmero. M Te, m Jpyrue BBLITIONHSIIOT OMNpeAeeHHbIe HeiHCTBUS
W MOTYT TIpUHUMATh TapaMeTphl, T. €. WHMOPMAINI W3 BHEIIHUX
MPOTPAMMHBIX €IMHUII, KOTOPasi MOXET UCIOIb30BAThCS KOJAOM 3TUX
npoueayp u dbyHKuMt. OTarure Mexay npoleaypaMmu U pyHKIUSIMU
3aKiioyaeTcss B crocobe WX BbI3oBa. BeIpakeHue BbI3oBa (DYHKIIUH,
B OTJIMYME OT BBLIPaKEHUSI BHI3OBA TPOLEAYPHI, MOXET ydyacTBOBaTh
B JPYIUX BbIpaXeHUsix. Tak, Hampumep, BBI3OB (YHKIUHN SIN (x),
BBIYUCTISIONIEN CUHYC 3HAYEHUS x W BO3BpallAOIeil pe3yabTaT 5To-
TO BBIUMCIIEHUsI, MOXET yJacTBOBaTb B KauecTBe 3jieMeHTa B Oolee
CJIOKHOM BBIpAXEHUU, Hampumep, 5 + SIN(120). TouyHee ToBOps, B
BBIpAKEHMHN MOXET TIPHCYTCTBOBaTh BBI30B ¢yHKIMU. [Iporemypa, B
OTAINYKE OT (PYHKIIMU, HE MOXET YJaCTBOBATh B BBIPAXKEHUSIX.

XpaHuMble HpolLeaypbl U (PYHKLIMU COXPAaHSIOTCS Ha cepBepe 0asbl
JAHHBIX BMECTe ¢ APYrMMU MeTagaHHbIMU. Korma Bbl BbI3bIBaeTE
npouenypy uin (pyHKIMIO, cepBep 0a3bl JaHHBIX BBIIOJHSIET €€ KO
1, €CIM 9TO 3aJaHO, BO3BpalllaeT pe3ybTarT KiaueHTy. Ilpouenypbl u
(GYHKIMM AOJKHBI ObITh CHAYaaa OIpelneieHbl U JUIIb IIOCIe 3TOro
OHU MOTYT OBbITh MCIIOJIB30BAHbI B 3aIpPOCe WIM INPUWIOKEHUU IMyTeM
HX BBI30BOB.

Omnpeaenenue npouenypbl B SQL nmeer cienyolimnii CHHTaKCUC:
CREATE PROCEDURE rnmallponienyprl

(IN mmallapameTpal THnllapaverpal,



[NocTosHHO XpaHuMbie MoayIu 253

IN mmallapaMmerpaZ THOllapaMeTpaZz,

IN mmvallapameTpaN TurllapaMerpal,
OUT BrerxozgHOoMIIapaMeTp)
BEGIN [ATOMIC]
OriepaToper SQL
END;

31ech KITOYeBOE CJIOBO IN 0003HAYyaeT, UTo cleaylollee 3a HUM BbI-
paxkeHue SIBJASeTCS BXOAHBIM MapaMeTPOM, a KJIIOYEBOE CJIOBO OUT —
BBIXOTHBEIM (BO3BpaIlacMbIM) TIapaMeTpoM. [Ipoleaypbl MOTYT U He
MMEeTb BXOAHBIX M/MJIM BBIXOJHBIX MAPAMETPOB, T. €. BBIPAKEHMS IN
W OUT He IBJSIIOTCS obsi3arebHBIMU. TlapaMeTpbl MOTYT 3a71aBaThCsl
cBouMU uMeHamu. Eciau mpoueaypa MoJikHa BEpHYTb B BbI3bIBAIO-
IIyI0 TpOrpaMMy Kakoe-TO 3HadyeHHNe KaK 3HaueHHWe IepeMeHHOM
(mapaMerpa), TO 3Ta IepeMeHHas AOJKHA ObITh OObBSIBIEHA BO
BHemHel mporpamme. [locie ykazaHWsT BXOXHBIX W/VIIH BBIXOTHBIX
[apaMeTpoB CleAyeT KO Tejla IMPOLeaypbl, KOTOPhIA 3aKI04aercs
B KJIIOUEBBIE CJIOBA BEGIN M END. Ecu 3TOT KoJ MpeacTasisieT co0oit
COCTABHYIO0 KOMAaHIy, COAEPXKallyl0 HeCcKoabko koMaHa SQL, to mo-
cjle KIIOYeBOro cJioBa BEGIN clieyeT J00aBUTb KIIOUEBOE CJIOBO
ATOMIC (em. pazo. 10.1.1).

B craenylouiem npumepe cozgaercs MpoLEaypa, KOTopas OOHOBISIET
TaONUIY KiwenTs JJISI HEKOTOPBIX KIMEHTOB. Ilpouenaypa He AofkKHa
BO3BpallldaTb HUKAKOI'O 3HAYCHMA.
CREATE PROCEDURE updateCustomer
(IN vcustomerid INTEGER,
IN vName CHAR (20),
IN vNote CHAR (120))
BEGIN ATOMIC
UPDATE KimmMeHTH
SET Vma = vName, IlpmMeuaHme = vNote
WHERE ID xymMeHTa = vcustomerid;
END;
YtoObl BBIZBATh MpPOLEAYpPY, MPUMEHsIeTCS KoMaHaa CALL. Hampu-
MEP, CJICAYIOLIEE BbIPAXKCHUE BbI3bIBACT PACCMOTPEHHYIO MPOLECAYPY
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updateCustomer, TEpenaBasd €il MmapameTpbl, YKa3blBaIOIIUE, KaKue
3HAYEHMUS CIEAYET OOHOBUTh B TAOJIULE KiveHTEL
CALL updateCustomer (1025, 'Vepanor Meau MBanoBuu', 'OueHb
BAXHBEDT KJIMEHT') ;
XpaHuMast (hyHKIMST co3aaeTcsl aHaATOTMYHO Tpolieaype. OcobeHHOCTD
3aKJTIOYAETCSl B TOM, UTO BXOJHBIE TTapaMeTpbl HETTOCPENCTBEHHO YKAa3bl-
BalOTCSl B KPYIVIBIX CKOOKAaxX crpaBa OT UMeHU (DYHKIIMM, a BBIXOAHOM
napameTp (ToyHee, ero TUI) — Toce KITIOUEBOTO CJIOBA RETURNS.

Bot npumep onpeaeneHus GyHKUUU products:
CREATE FUNCTION products (vcustomerid)
RETURNS CHAR VARYING (400)
BEGIN
DECLARE prod CHAR VARYING (400)
DEFAULT '';
DECLARE x ROW;
FOR x AS SELECT * FRCOM Ilpomaxu T
WHERE T.ID KmmenTa = vcustomerid

DO

IF x.ToBap <> "'
THEN SET prod = prod || ', ';

END IF;
SET prod = prod || x.ToBap;

END FOR;

RETURN prod;

END;

HanAag (GYyHKINS CO3/laeT CMHUCOK BCeX TOBAPOB, MPHUOOpPETEHHBIX
KJIMEHTOM C YKa3aHHBIM WAeHTU(PUKATOpOM (vcustomerid), U BO3-
BpalaeT ero B BHWIE CTPOKM, B KOTOPOW HAaWMEHOBAHUS TOBAapOB
pasfieseHbl 3arsIThIMU.

B ommuue or mpouedypbl, (yHKLMSI MOXET y4yacTBoBaTb B SQL-
BbIpaxxeHuu. Clieayiolnii KOa COAeP>KUT BbI30B (PyHKLUU products. OH
OOHOBIISIET TAOMULLY KymewTer, 3aHOCS B CTOJIOELL MTpyveuanne UL KIMEHTA
¢ UAEHTU(UKATOPOM 12345 CIUCOK BCEX MPUOOPETEHHBIX UM TOBAPOB:
SET vcustomerid = 12345;
UPDATE KimmeHTEL
SET Tlpmmveuanne = 'llpuodpeteno:' || products (vcustomerid)

WHERE ID xumeHTa = vcustomerid;
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10.5. XpaHumbie mogynu

XpaHUMBbIE MOJYJIW MOTYT cOAepXaTb MHOXECTBO OMpeneaeHui
TIporienyp w/unu ¢GyHKIW. Boobie roBops, Tpouenaypsl W (GyHK-
1MUY, BXOJSIIUE B OAWH MOJYJIb, MOTYT OBITb U HE CBSI3aHBI MEXTY
coboit. Aspik SQL mpenocraisieT BO3MOXHOCTh 3aJaBaTh pa3ivuy-
HBIM TIOJIb30BaTeNsIM 0a3bl JAHHBIX OMNpeaeeHHbIE TIOJTHOMOYMS
(cm. ea. 11). Paciiupenune SQL, mommepxkuBaroliiee MOCTOSSHHO Xpa-
HuMbie Monyu (SQL/PSM), mobapnser K yKe CYIIeCTBYIOIINM TIpa-
BaM JIOCTyIa TOJHOMOYME Ha BbIMOJHEHUE Moayis. OHO pacmpo-
CTpaHseTCsS Ha Bce TIPOTEMyphl M (PYHKIINH, KOTOpHIE COmepXKarcs
B 9ToM Mmojyie. [ToaToMy pacrpeseneHne npoueayp U GpyHKIun me-
KXY MOAYJSIMU 11eJ1ecoo0pa3HoO MPOU3BOAUTL C YUETOM TMOJTHOMOYMIA
Pa3TUYHBIX TIOJIb30BaTeIE.

ﬂﬂﬂ CO3JdaHNA INOCTOAHHO XPAHUMOIO MOAYJA CIYKUT KOMaHAad
SQL:

CREATE, MODULE mmsMonyis

END MODULE;

Bor npumep Moapyns, COAEPXKALIErO OINUCAHUS [POLELYPbL U
QYyHKLUU:
CREATE MODULE mylibrary
CREATE PROCEDURE updateCustomer
(IN vcustomerid INTEGER,
IN vName CHAR (20),
IN vNote CHAR (120))
BEGIN ATOMIC
UPDATE KimMeHTE
SET Vma = vName, IlpmveuaHme = vNote
WHERE ID xymMeHTa = vcustomerid;
END;

CREATE FUNCTION products (vcustomerid)
RETURNS CHAR VARYING (400)

BEGIN
DECLARE prod CHAR VARYING (400)



256 lnaga 10

DEFAULT '';

DECLARE x ROW;

FOR x AS SELECT * FROM Ilpomaxu T
WHERE T.ID Kimenra = vcustomerid

DO
IF x.Topap <> "'
THEN SET prod = prod || ', ';
END IF;
SET prod = prod || x.Toap;
END FOR;

RETURN prod;
END;
END MODULE;



Mnasa 11

YnpaBneHue
npasamMmm gocTtyna

V 6a3el JaHHBIX MOXET OBITh HECKOJIBKO ITOJIB30BaTEICH C pas3imd-
HBIMU IIpaBaMU JOCTyNa K €€ o0bekTaMm. Tak, OmHUM I10J1b30BATEISIM
pa3pelieHO TOJbKO MPOCMATPUBATHL HEKOTOpPbIE TAOMMIIBI, APYTUM
PpaspelIeHo TOJbKO MPOCMATPUBATh U AOOABIATH HOBbIE 3alMCHU, HO
3aIpeNIeHO UX yIaIaTh U T. . HeKoTopble mMoab30BaTeIM MOTYT yC-
TAHABAMBATh IIpaBa AOCTyIa K 00beKTaM 0a3bl JAHHBIX IS APYIUX
TOJIb30BATEIIEA.

Pasrpannuenne mpaB mocTyTa SBISETCS BAXHBIM CPEICTBOM 3aIUTHI
0a3bl MAHHBIX OT HENPAaBUJIbHOIO UCIIONb30OBAHUS colepKalleiics
B Hell mHGOPMaINN pasTUIHBIMI KaTeTOPHUSIMU TTOTE30BaTeICH.

11.1. Nonb3oBarenu

IMonw3oBaTen 6a3 TAHHBIX MOTYT MMETh pasHbIe MPHUBWICTHN (ITOJ-
HOMOYMS, IIpaBa AOCTYIA) U IO 00BEMY OTUX IPUBUJIETMH pa3mensd-
FOTCS HAa HECKOJTBKO KaTeTOpHIi;

O agMuHUCTpaTOp 6a3BI JAHHBIX;
O smamerelr 0ObEKTOB 0a3bl TAHHBIX,

O TpUBHUICTHPOBAHHBIN MONTB30BATEb, WMEIONINI TPaBo Tpenoc-
TaBJISITh NPUBUJIETUM;

O npuBUIETUPOBAHHBIA IOJb30BATENb, HE HMEIOLIMI IMpaBa IMpe-
JIOCTABJIATDH MPUBWIICTUN;

a PsSIDIOBBIC TTOJIB30BATEIIN.
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11.1.1. AAMuHuctparop 6asbl AaHHbIX

HanbGonpmmmMy npuBMIETUAMA 00amaeT afMAHNUCTPATOp Oasbl HaH-
HBIX. OH WMeeT Bce IpaBa Ha JII0Oble NEUCTBUS ¢ 0a30i JAaHHBIX,
B TOM YHCJIe W IPaBO MNPENOCTABIATE M aHHYJINPOBATH TPUBWICTAN
JUIST OPYTUX TIoNb3oBaTeneit. Pasymeercs, mpu 3ToM OH HeceT M
OYJIBIIYIO OTBETCTBEHHOCTD, TTOCKOIBKY JIETKO MOXET MCIIOPTUTH Kak
JIAaHHBIE, TaK W caMy 0a3y, WIN HApYIIUTh YKe HaJaKeHHBIC MpaBujia
paboTEI ¢ HEH.

ITpu ycranopke CYB/l Ha komnbloTep TpeOyeTcs BBECTU PErucTpa-
LIMOHHOE MM WIM YYETHYIO 3amuch IoJib3oBarensd (login) U mapoib
(password). B nepBblii pa3 cieayeT BOCMOJIb30BATHCI CBEACHUSAMH U3
PYKOBOACTBA II0 YCTaHOBKE. 3aperucTpUpPOBABLUIMCH IIOA JAHHBIM
MMEHEM, Bbl ABTOMATUYECKU CTAHOBUTECH AIMHUHUCTPATOPOM 0a3bl JaH-
HBIX, T. €. IMPUBUJIETMPOBAHHBIM I10Jb30BATEIEM C IOJHBIM 00BEMOM
npaB. Tenepb Bbl MOXE€Te M3MEHUTb I1apojib, YTOOB HUKTO, KPOME
Bac, He MOI CTaTb HU aAMUHMCTPATOPOM, HM Jaxe OObIUHBIM IOJIb-
3oBaresieM 0asbl JAHHBIX, €CJIM Bbl He cooOliuTe emy mnaponab. Eciu
K€ BbI IEpeNaanTe Maposib APYTOMY ITOJb30BATENI0, TO OH MOXET BONTH
B CHUCTEMY B KaueCcTBe aIMHHUCTPATOpa M, U3MEHUB MAPOJb, JUIIUTH
BAC BO3MOXHOCTHU OBITb aAMMHUCTPATOPOM. OOBIYHO y 0a3bl JaHHBIX
€CTb HECKOJIBKO AIMUHUCTPATOPOB HA CIy4yaidl, €clM ONMH M3 HUX
3a00J1eeT UM YBOIUTCS.

Htak, anMuHUCTpaTOp, UMesT Bce TTPUBWIETUH, TIEPBBIM JIETIOM "CO3-
JaeT” ToNb3oBaTeNeil 0asbkl MAHHBIX, OTpEAeNissd UId HUX WMEHA
¥ npaBa. OH MOXeT cO3JaTh W MaKCUMAJTLHO MPUBUICTUPOBAHHOTO
MTOJTE30BATENISA, T. €. ellle OJHOTO aAMUHUCTpaTtopa. B mo6oit MoMeHT
AIMUHUCTPATOP MOXET U3MEHUThL paHee YCTAHOBJIEHHBIE TIpaBa JIi0-
00T0 TTOJIb30BaTENA.

Ecnu agmMuHucTpaTopy HeoOXOMMMO BBIMOJHUTb KaKylO-TO pPaboTy,
JUII KOTOpoil He TpeOyloTca Bce MPUBWIETMHU, TO €My JIydllle BONTHU
B CHUCTEMY IIOI MMEHEM I10Jb30BaTeIsl ¢ MUHMMAIbHBIMU IPUBUIIE-
IMSIMU, KOTOpbIE IMO3BOIOT PELIUTh 3amady. DTo OObIYHAST Mepa
3AILMTHL OT TIXKEJbIX MOCISACTBUI BO3MOXHBIX OLIMOOK.

11.1.2. Bnapgeney o6beKkToB 6a3bl AaHHbIX

JI1060i1 nosb30BaTe/lb, KOTOPBIA CO3Aa1 HEKMI OOBEKT 0a3bl JAHHBIX
(Tabauuy UM NpeAcTaBleHue), CTAHOBUTCS BlaaeablueM (owner) 3TO-
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To 06’b€KTa, T. €. IPUBUJICTUPOBAHHLIM ITOJbB30BATEIIEM, MO0 MOXET
Ha3HA4YNUTDb APYroro Bjaaaciiblia.

Bnapeneu Ttabauubl o0lagaeT BCEMU MNPUBUIEIUSIMU OTHOCUTENbHO
9TOi TAOJIMLIbL, BKIIIOYAS YIIpaBIeHue AOCTyIoM K Heii. [IpeacrasneHue,
SBJISISICh BUPTYalbHOM TabJuLIeil, BCcerna CO3JaeTcd Ha OCHOBE YXe
uMelouxcsa Tadbaul 6asbl gaHHbiX. [IpudyeM Bnamenel IpeacraBiie-
HUS MOXET U He ObITh BiajeibleM MCcXoAHbiX Tabaul. [losToMy Bia-
Jieel] MpeAcTaBIeHUs IOJAy4yaeT OTHOCUTEIbHO HEro MNpUBUIETuU,
aHAJIOrMYHbIE UMEIOILIMMCS Y HETO OTHOCUTEJIbHO UCXOAHBIX TAaOIMLI.
DTO AenaeTcsl Al TOTO, YTOObI, CO3[aB IpeACTaBlIeHUe, Hellb3sl ObLIO
000ITY 3aLIUTY UCXOAHON TAaOMULBI, BIadelblUEM KOTOPOH SABISIETCS
JPYroii MOJIb30BaTEb.

11.1.3. pyrue nonb3oBaTtenu

AJIIMUHUCTPATOPHI U BIAIEbIIBl O0BEKTOB 6a3bl JaHHBIX MOTYT TIpe-
JIOCTaBJISITh TMPUBUJIETMU APYTUM Todb3oBarensiM. Cpean 3TUX TIpuU-
BWIETUI €CcTh U TIpaBo MpelocTaBieHus mpuBwmieruii. [lonb3osatenn,
He SIBISIIOIIKMECs] aAMUHUCTPATOpaMyu WK BlalebllaMU, a TakkKe Te,
KOMY MPUBUJIETUPOBAHHbBIC TOJB30BATENN CIEIMANBHO He TIpeaocTa-
BWIN TIpaBa JOCTyNa, Ha3bIBatoTcs nyonukoi (public). Ecnu npusu-
JIETUPOBAHHBIN TIONBH30BATENb MPEJOCTABISET TpaBa JIOCTYIa TUTA
PUBLIC, TO UX MOJYYaIOT BCE MOJb30BATENN 0a3bl NAHHBIX.

11.1.4. Co3paHue nonb3oBarenemn

O6biuHo kK CYBJI npunaraercst psii, yTWIUT, B UMCIO KOTOPbIX BXO-
JUT W YTUJIKATA 11 CO3JaHUS [10JIb30BaTeNeil U MPENOCTaBIEHUSI UM
npas. C ee MOMOILbI0O AIMUHUCTPATOP MOXET CO3IaTh IOJb30BaTEIsI
U HAJEJIUTh €ro OIpPeAeJeHHbIMU IPUBUIETUSAMU.
B SQL s co3naHusi TONb30BaTENS CAYKUT ONMEpaTop CREATE USER!
CREATE USER mmallosie30BaTeIIA

[WITH

[SYSID mueHTHMKaTOPIIONE30BaTENL]

[PASSWORD 'maposs']]

[CREATEDB | NOCREATEDB]

[CREATEUSER | NOCREATEUSER]

[IN GROUP mmalpymrEr [, ...]]

[VALID UNTIL 'Bpems'];



260 lnaga 11

31ech B KBapaTHBIX CKOOKaX yKa3aHbl HeobsizaTebHbIe KOMIOHEH-
Thl, & BEPTUKAJIbHON UYEPTOM paszieneHbl albTePHATUBHbBIE BapUAHTHI
3HaueHuit. JIaHHBIN omepaTop MO3BOJSIET CO3[aTh WMSI MOJb30oBaTe-
Jig, 3aAaTh €My Iapojib (PASSWORD), AaTb OCOOBIE IpaBa HA CO3AaHUE
0a3bl JaHHBIX (CREATEDB) W TIOJNIb30BaTeNeil (CREATEUSER), pacmpe-
IeNUTh Mo rpynmaM (IN GROUP) M OrpaHUYUTh BpeMsd, B TEUEHHUE
KOTOPOTO JAHHBIN MOJNIb30BaTeNb Oy/IeT akTyajeH (VALID UNTIL).

YT1oObl ynaliuTh TOJB30BATENSI U3 CUCTEMbI, MOXXHO MPUMEHUTH Ta-
KOU oneparop:

DROP USER mmgllosie30BaTEIS;

11.2. NMpepocTaBneHne npusuiernii

Kak yxe oTrMedajoch paHee, aIlMHHUCTpaTop 6a3bl MAHHBIX WMEET
BCE€ MPUBWIEIMM HA BCE OOBEKTbI 0a3bl JAHHLIX; BiaAeell 00ObEeKTa
TakKe WMeeT Ha Hero Bce ImpaBa. [Ipom3BOIBHEIN TTONB30BATETh HE
UMeeT IpaB A0 TeX IOp, MOKAa OHM He OyayT IpemoCTaBIEHbl €My
CITEIINATLHO TEM TIOJTh30BaTeNIeM, ¥ KOTOPOTO YK€ ecThb 3TH TipaBa u
KOTOpbIA 001agaeT Takxke IPaBOM IIPEAOCTABIATb IIpaBa APYTUM
TTOTH30BATENISIM. DTO PeKypCHBHOE OTMpee/ieHrne BOZMOXHOCTEH Ha-
3HauaTh nNpuBuiernu. Ha mpaxkruke sta pekypcus "packpyuyuBaercs”
crenyrommM obpasom. CHavaira amMUHUCTPATOpP CO3MAeT MOTh30Ba-
Teseil (TouHee, MX MMEHA) W IPEeIOCTaBIseT MM HEKOTOphIe IpaBa.
Ecimm KT0o-TO M3 yXe CO3MaHHBIX TOB30BaTeNIeli MMeeT TPUBMICTIIO
repenaBarh IpaBa, TO OH MOXET, CO3[aB TaOAUIy WM IpeacTaBie-
HUe, TIepeiaTh MpaBa Ha Hee IPYTUM TToIb3oBarelsaM. M Tak manee.

TTpenocTaBieHre TPUBWIETUN OCYIIECTBISIETCSI ¢ TIOMOIIBIO Ofepa-
TOpa GRANT (IIPEIOCTaB/ATb, pas3pellarb), KOTOPBII HMMEET TaKoi
CUHTAKCHUC:

GRANT crmcokllpas
ON obrexT
TO cmmcoxkllosrs30BaTeaer
[WITH GRANT OPTION] ;
3nech Heobsi3aTenbHBIE (B KBaIpaTHBIX CKOOKAx) KIIOUYEBBIE CJIOBA

WITH GRANT OPTION (C IIpaBOM Mepelayd) MNPUMEHSIIOTCS, eclu
TTOTH30BATEIISIM TIpeIOCTABIISETCS IPABO TIepeaaBarh IpaBa.
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l'[paBa B CIIMCKE IIpaB OIepaTopa GRANT pa3aCIAIOTCS 3aIIIThIMU. Ecn
H606XO,Z[I/IMO TIpE€OOCTAaBUTDL BCE ITpaBa, TO BMECTO CITMCKAa MOXKHO yKa-
34aThb KITIOYEBLIC CJIOBA ALL PRIVILEGES (BC@ HpI/IBI/U'Iel"I/II/I).

B SQL:2003 npaBa MOIyT IpMHUMATh CAEAYIOLIUE 3HAYCHMUS:

a
a
a

a
a
a

SELECT — TIpaBO TIPOCMOTPA;
DELETE — IPaBO yAaJeHUS 3aIuCel;

INSERT [ (cmmcokxCrosnbros)] — IIPaBO Z[OGaBI[eHI/ISI HOBBIX 3alln-
ceil ¢ YCTaHOBKOW 3HA4YeHWH IS YKa3aHHBIX CTOJIOLOB; €CJIN
NMCHaA CTOHGHOB HE€ YKaszaHbl, TO TSI BCEX CTOJ'[6HOB;

UPDATE [ (cmmcoxCronbrgos) ] — IHpaBO H3MEHEHUA 3HAYEeHUI
YKa3aHHbIX CTOJ16LI,OB; €CJIM HMEHA CTOJ16LLOB HE YKas3aHbl, TO
HOpEeaIoaralorcd Bce CTOJlGLLbI;

REFERENCES [ (comcokCronbror)] — MPaBO JOCTyIA K Ta6J'II/IH6,
Ha KOTOPYIO cchbUTaeTcsl JaHHas Tabauia;

USAGE — IIpaBO Ha AOMCHBI, Ha60pb1 CUMBOJIOB, COIIOCTABJICHUA
1 TpaHCIALUU,

UNDER — TIPaBO Ha CTPYKTYPHUPOBAHHDBIC TUIIbI JaHHDIX;
TRIGGER — IIPAaBO HA MCIIOJb30BAHUEC TPUITCPOB,

EXECUTE — NpaBO Ha BBITTOJJHEHUEC BHELITHEN IIporpaMMmbl.

OO0BeKT B onepaTope GRANT MOXKET MPUHMMATh CICAYIOLINE 3HAUEHUS:

goagoaaaq

[TABLE] mmgTabiiniiel,

DOMAIN mmsalloMeHa,

COLLATION mMmsComnocTraBJIeHU,

CHARACTER SET mmgCmmBoJsibHOIOHabopa,

TRANSLATION Mg TpaHCIALNNI,

TYPE cxemaTmdecCkyr OOO3HAYECHHEN IIOJIBE30BATeJbCKUI THII,

SEQUENCE mmMsal'eHeparTopallocyienoBaTejabHOCTHA

crnemupmrarTopyYrazarengliabiona.

Cnucok Mojib30BaTeeil B OepaTope GRANT COCTOUT U3 PETUCTPALIM-
OHHBIX MMEH I10JIb30BaTeNeil, pa3neaeHHbIX 3andaThiMU. BMecTo cru-
CKa MOXHO YKa3aThb KJIIOYeBOe CJI0BO PUBLIC (mybauka). B atom
cIyyae mIpaBa, yKa3aHHBIE B OIEPATOpe GRANT, IIOJYYalOT BCE IOJIb-
30Barenu 0asbl JAHHBIX.
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11.2.1. Posnun n rpynnbl

Ecnu monb3oBateneit 6a3sl TaHHBIX HEMHOTO, TO MPU MPEIOCTaB-
JICHUM MM MPAaB MOXHO MCIOJb30BaTh IPOCTbIE CIUCKU UX MMEH.
B mpotmBHOM cilyyae Ha3zHauyeHWe W KOHTPOJH 3a MpaBaMM CTa-
HOBATCS AOBOJBHO TPYAOEMKUMU. YIOOHBIM BBIXOJOM M3 IOJIO-
SKEHUS SBIISIETCS] WCITOJb30BaHWE pOJIe WM TPYIN TIOJh30BaTe-
neit. B SQL:2003 ucnonb3yercst moHsitue poiu (role), onHAKoO €ro
HET B OCHOBHOM CTaHAApTe, a TTOTOMY MOXET He OBITh B HEKOTO-
pbix peanusauuax. Ilepen ucmonb3oBaHUEM pojiell HEOOXOAUMO
yoenutbcs, uro ux mommepxuBaer Bama CYDBJl. Muorue CYB]
NPUMEHSIOT IOHATUE TPYIIbl IOJAb30BaTENeil, KOTOpOe aHamzo-
TUYHO TTOHSATHUIO POJIU.

TTpu ucnonb3oBaHUM poju (TPYIINbI) MpaBa HAa3HAYAIOTCS JJIsI POIU
(rpymmel), a 3aTeM ISl KAXIOIO MO0JIb30BaTellsl YKA3bIBAETCsl, KAKYIO
pOJIb OH Urpact WJIW B KaKylO TPYIIIY BXOIUT. Kaxk poJib, TaK "
IpYIIIA XapaKTepU3YIOTCI UMEHEM.
ﬂﬂﬂ CcO3aaHuA pOJIM UCIIONb3YCTCA TAKOM CUHTAKCUC:
CREATE ROLE raMgPoJmi;
TTocne CO3IaHNs POJIN OHA HAa3HAYACTCH ITOJIb30BATCIISIM:
GRANT mmsgPost TO crmcokIlobs30BaTeNEN;
Hasznavyenue opaB 114 poOJIr IIPOU3BOAUTCA C IIOMOLIbLIO CJICAYIOLIETO
BBIPA’KCHUS:
GRANT cmmcokllpan
ON ob6rerT
TO mmaPosi
[WITH GRANT OPTION];
Ecnau peanuzanus SQL nmomaepXuBaeT MOHSITUE HE POJIU, A TPYII-
II1bl, TO CUHTAKCHUC OIl€paropa Ajd CO3JaHud IpyIbl MOXKET OBbITh
CJIENYIOLIVM:
CREATE GROUP mmsalpyrmer WITH crmcoxllonb30BaTeser;

B cnenyomux pasaenax paccMOTPUM HECKOJbKO IPUMEPOB IMpenoc-
TaBICHUS PA3TUIHBIX TIPUBUICTHIA.
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11.2.2. [lpaBo NnpocMoTpa AaHHbIX

st mpemocraBieHnsT TIpaBa MPOCMOTpa TAOIWIILE WJIN TIPEACTaBIC-
HUSI, HAIIpUMEP, Mponaxyu BCEM MOJIb30BATENSIM 0a3bl JAHHBIX MOXHO
BOCITOJIB30BAThCS CJICAYIOLINM OIIePATOPOM:
GRANT SELECT
ON Ilponmaxu
TO PUBLIC;
Tabauua Oponaxu MOXET UMETh CTOJI0EL, HAIIPUMED, llena, KOTOPBIA
HEeXeIaTeIbHO TPENIOCTaBISATh BCEM TOIb30BaTeNIsIM. B aTOM ciydae
PEKOMEHIYeTCS HAa OCHOBE Ta0NULIbl Mpomaxyu CO3AATh MPEACTABIE-
HIE, B KOTOPOM HET CTOJIOIIOB, IPOCMOTP KOTOPBIX BBI XOTEIHN OBI
3aMPETUTD:
CREATE VIEW Ilpomaxu emnl AS
SELECT Tomap, KommuecTsBo, OnmcaHue
FROM IIpomaxm;
GRANT SELECT
ON Iponaxwu Bunl
TO PUBLIC;

11.2.3. [lpaBO N3MEHATb AaHHble

TTpenmnonoxum, MeHeIKepy MO TpoaakaM (perucTpalimoHHOEe WMSI
SalesManager) paspeluieHo HM3MEHATb 3HAYCHUA Ilena B Tadnuuax
ToBape U HpOﬂaXM.‘qTO6bI]TpCHOCTaBHTB €My TaKo€ IMpaBO, OOCTa-
TOYHO BbIIIOJHUTDb CJleﬂ,leLLll/Iﬁ OI1Ieparop:
GRANT UPDATE (lLeHa)
ON ToBapel, IIpomaxwu
TO SalesManager;
Ecmm MCHEIZKEPY HYXXHO pa3pelInTb M3MCHATH 3HAYCHUS HECKOJIb-
KHUX CTOHGHOB,TO B on€paTrope€ GRANT CJICAYET IIEPCUYUCIUTD UX UME-
Ha 4epe3 3aIsTyro, a €CJIM HYXKHO pa3pellInuTb U3MEHSTH BCE CTOJIO-
Ibl, TO CTOUT UCIIOJb30BATH TaKou OIepaTop:
GRANT UPDATE
ON ToBapel, IIpomaxu

TO SalesManager;
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,HHH TIpEaOCTaBJICHUS IIpaBa JIO0ABJIATh 3alMCU BMECTO KITFOUEBOTO
CJIOBA UPDATE HYXHO MCIIOJIB30BATH KIIIOUEBOEC CJIOBO INSERT. B cre-
AYIOIIEM TIPpUMEPE TPEAOCTABISIOTCS ITpaBa HA U3MCHEHUE U n00aB-
JIEHHE 3aImuceil BO BCe CTOJIOIBI:
GRANT UPDATE, INSERT
ON Tomapel, IIpomaxwu

TO SalesManager;

11.2.4. NpaBo yaanaTtb 3anucwm

HpaBO Ha yaajieHue 3arucen [IPEAOCTABACTCA OYEHD IIPOCTO, HAIIPUMED:
GRANT DELETE
ON Kimentel, CoOTpyOHMEKM, TOBAPEH

TO SuperManager;

11.2.5. [lpaBo Ha NCNoJsib30BaH e CCbISIOK

Ternepb paccMOTpUM TIpUMEP TIPENOCTABIEHMS TIPaB Ha UCIOJIb30Ba-
HHE CCBUIOK OJHWX TA0AWIl Ha apyrue. Tak, Be TAOIUIBI OKA3BI-
BAIOTCSI CBSI3AHHBIMHW, €CJW B OJHOW TaOJWIle 337aH BHEITHUN
KJII0Y, CChUIAIONINKCS Ha TEepBUYHBIM KJIOU B Jpyroi Ttabiauile
(cm. pazo. 7.1.3). B sToMm ciyyae eciau y Tioib3oBaresisi ecTh TMpasa
JIOCTYTNa K TIEpPBOW TAOMUIIE, TO OH MOXET TIOJIYUUTh HEKOTOPHIE CBE-
JIEHUSI W W3 BTOPOW, JAXE €CJW Y HETro HET Tpasa JOCTyMa K 3TON
tabnuie. TTpeamnonsoxum, Mojab30BaTeNllo CTalo U3BECTHO O MOSBIe-
HUM B 0ase JAaHHBIX 0COOOW TAOIULBI CoTpyOHMKM CEKpeTHO, CO-
JIep>Kallell OTAENbHBINA CIMUCOK COTPYIHWUKOB, HAMPUMED, MPEICTAB-
JICHHBIX K TIPEMUU WK, HA00OPOT, K YBOJIbHEHUI0. EMy Takxke ctano
W3BECTHO, YTO TIEPBUYHBIM KJIIOUOM B BTOM TaOMUIIE SIBISIETCSI CTOM-
Oenr 10. OgHAKO TMOJb30BaTEb HE UMEET HUKAKUX TpaB Ha BTy Tab-
JIUILY, Aae TIpaBa Ha MpocMoTp. Toraa oH MOXeT y3HaTh, KTO MoTal
B CEKPETHBIN CITUCOK, CIENYIOIIUM 0Opa3oMm.

CHayana oH co3gaeT Tabiuily mytab CO CTOJOLOM ID, KOTOPBIA OI-
pelessieT KaK BHELIHMM K04 CO CChUIKOM Ha TAOAULy CorpymHm-
KN CEeKpeTHO
CREATE. TABLE mytab (
ID INTEGER REFERENCES COTPYIHMKM CEKPETHO

)i
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3areM Mojib3oBaTeNb MbITaeTCs 10O0ABUTH HOBBIE 3allCU B CBOIO Ta0-
JIUIY mytab, Moa0upasi 3HaueHus1 ctosbiia 1p. Eciu BeIOpaHHOE UM
3HaYeHUe MpUHUMaeTcsl Tabauieil mytab, TO COTPYAHMK C JTAaHHBIM
UJIEHTU(HUKATOPOM HAXOIUTCS B CEKPETHOM CITMCKE, @ B MPOTUBHOM
clydyae — HeT. Y3HaB TaKUM CIOCOOOM CIMUCOK WMAEHTH(HUKATOPOB
COTPYAHUKOB CEKPETHOTO CIUCKa, IMIMUOH MOXET 0o Ipyroi Tabsiu-
e (Hampumep, Corpynumuky) Y3HaTh (DaMUIUN TeX, KTO ObUT 3aHEeCEH
B CEKPETHBIN CIIHUCOK.

IMostomy cornacHo crangapty SQL:2003 mpaBa Ha MCHOJb30BAaHUE
CChUIOK JIOJKHBI YCTaHABIMBATLCS SIBHO:

GRANT REFERENCES (ID)
ON COTpyIOHUKI CEKPEeTHO

TO PersonManager;

DT0 HE MO3BOJUT UCIOJIb30BATh ONMMCAHHBIA OpUueM B3JIOMaA 3alLUTHI.

11.2.6. NpaBo Ha gOMeEHbI

Tlpu coznanuu TabaUIl HEPEAKO UCIONB3YIOT OMPENEICHUS JOMEHOB.
JToMeHBbl O3BOMSIIOT OMPEACTUTh OMHOTUMHBIC CTONOIBI C OAMHAKO-
BBIMU OTPAaHUYCHUSIMU, HAXOASUIMECS B Pa3IUYHBIX TaOIUIIAX
(cm. pa3o. 7.1.1).

Hanpumep, MOXHO omnpeienauTb OOMEH Bonus (IpeMusi) € TUIOM
JNAHHbIX DECIMAL (9,2) W OrPAaHUYEHUEM, COIJIACHO KOTOPOMY IIpe-
MMSI HE MOXET ObIThb OTpULIaTebHOM U Gobiie 15 000:
CREATE DOMAIN Bonus
DECIMAL (9, 2)
CHECK (Bonus >= 0 AND Bonus <= 15000);
Torma sTOT AOMEH MOXHO IPUMEHUTb IJIS OIPEdeIeHUs CTOJI010B
B OQHOM MJIM HecKoJbkux Tabauuax. Hanpumep:
CREATE, TABLE [maTexHasa BEOOMOCTb (
ID INTEGER,
Vima VARCHAR (25),
Owstazm DECIMAL (9,2),
IlpemMnss Bonus
)i
OpnHako TIpY UCIONB30BAaHUU JIOMEHOB MOTYT BO3HUKHYTH BOIIPOCHI,
CBSI3aHHBIE ¢ 0€30TIaCHOCTBIO. TakK, BepXHsISI TpaHUIIA TIPEMUN MOXKET
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SIBJISIThCSI CEKPETOM TSI OOJIBIIIMHCTBA ToJib3oBaTesieil. OnHako Jto-
0ol TIoJIb30BaTelb MOXET cO37aTh TaOJUIy CO CTOJOIIOM, KOTOPBIi
ompesesieH yepe3 JOMeH Bonus. ITOCTENEHHO yBeJIUYUBAS 3HAYEHMSI
B 3TOM CTOJIOIE, TTOKAa OHU TIPUHUMAIOTCS TaOJUlEel, MOXXHO y3HATh
MakcuMalbHOE 3HaUYeHue (MOTBITKA BBECTU OoJbliiee 3HaYeHWE OyaeT
otBepruyta CYB/I).

YT1oObl He JOIIYCTUTDb TaKoi BO3MOXHOCTH, BJIagecjiel JOMEHA (TOT,
KTO €ero CO3,£[2U1) OOJLKEH ABHO IIPEAOCTABUTDL IIpdBad HA €ro MCIIOJIb-
30BaHUE, HALIPUMED:
GRANT USAGE
ON DOMAIN Bonus

TO PersonManager, President;

11.2.7. lNpaBo npeaocTtaBnATb NpaBa

Ha mpaktrke HepeaKo HeNaloT Tak, YTOOBI IMpaBa JOCTYIIa MOT TIpe-
JOCTaBJISATh TOJNBKO AIMWHUCTPATOP W BIANEHBIB OOBEKTOB Ga3bl
maHAbBIX. [Ipy 3TOM BIameNbIBl MPEIOCTABISIIOT TIpaBa TOJBKO Ha
OOBEKTHI, KOTOPBLIMHU BIIAACIOT. TpeTbu JIMIlA, TOJYIWBIINNE TIpaBa
JOCTYyITa OT aIMUHUCTPATOpA W/WIW BIANeNbIIeB, YKe HE MOTYT TIpe-
JOCTaBIATH TpaBa. Bo MHOTHX ciy4asx 3TO BIIOJTHE pa3syMHOE OTrpa-
HUYEHWE, TO3BOJISIONIce aAMIHUCTPATOPY W BIAMeNbllaM COXPAaHUTH
JOCTAaTOYHO TIOJHBIM KOHTPONb Hal CHCTeMOl. BMecTe ¢ TeM BeTpe-
YaloTCsA CUTYaIlMH, B KOTOPBIX XeJIaTeIbHO JeIeTHpoBaTh MPaBo Tpe-
JOCTABJISITh CBOU COOCTBEHHBIE MpaBa APYTrUM MOJb30BATEsIM (HA-
TIpUMep, CBOMM CMEHIIMKaM, Ha TepHoa OTmycka M T. .). C 3Toi
[IETbI0 B OMEPaTOpe GRANT WCIIONB3YIOTCS KITIOYEBBIE CJIOBA WITH
GRANT OPTION.

B ciaeaylonieM npumepe IIpaBo OOHOBIATh M A00ABIATH 3AIUCHU
B TaO/NuUle Corpymuwmkyu IPEIOCTABISETCH MEHEIXEPY [0 Ipojgaxam
C UMEHEM SalesManager. Ilpuuem eMmy IpeJOCTaBISETCH IIPaBO Iie-
pedaBaTh [OJy4YEHHbIE [paBa A0CTyNa APYroMy I10JIb30BaTEINO.
GRANT UPDATE, INSERT

ON CoTpyIOHMKMN

TO SalesManager

WITH GRANT OPTION;
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Tenepb MCHEIKEP IO TIpOoJa’kaM MOXET TepeaaTrb CBOW IIpaBa IIO-
MOIIIHUKY C UMEHEM AssistantManager:
GRANT UPDATE, INSERT
ON CoTpyIOHMKN

TO AssistantManager;

11.3. OTmeHa npusunerni

Co BpeMeHeM OOSI3aHHOCTU TOJTB30BATENIell 6a3bl MEHAIOTCS, KTO-TO
W3 HUX MOXET MepeiiTH Ha CTOPOHY KOHKYPEHTA U, HAKOHEIl, HEKO-
TOpbIe paHee TPEeIOCTaBICHHBIE MPUBWIECTUH MOTYT OKa3aThCd TPO-
CTO OIMMOOYHBIMU C TOYKHW 3peHUsT OOIIeil 3anuThl 6a3bl JTAHHBIX.
B aTux ciyyasix mogsisieTcsl HEOOXOANMOCTb OTMEHUTD TIPUBUJICTHN.

OTMeHa MPUBUJIEIUIl BBIIOIHSIETCS C IOMOILBIO ONEepaTopa REVOKE
(oTMeHa, aHHYJIUPOBaHHUE):

REVOKE [GRANT OPTION FOR] crmcoklpan
ON obrexT

FROM crmcokllonszoBareser [RESTRICT | CASCADE];

3mech B KBaZpaTHBIX CKOOKax YKa3aHBI HeoOs3aTelbHBIC 3JICMEHTHI,
a BEPTUKAIbHOI YEPTOH pasaeeHbl albTepHATUBHbIC BapPUAHThI 3HA-
yeHnit. He TpyaHO 3aMeTUTh, YTO CHHTAKCHUC OIlepaTopa REVOKE
AHAJIOTUYEH CUHTAKCHUCY OIepaTopa GRANT.

C IIOMOILbIO OII€PATOPA REVOKE MO2KHO OTME€HUTb YKA3aHHbIC B CIIU-
CKE€ TIpaBa 1l TIEPEUYUCICHHDBIX HOHBSOB&TCHeﬁ.ITpH 3TOM MOXHO
AHHYJIMPOBATb BCEC IIpaBa MU TOJILKO HECKOTOPLIC. P ACCMOTPHUM 3HAa-
YeHUS Heo0sS3aTeTbHBIX KITFOUEBBIX CJIOB:

O cascape (KackamHo) — OTMEHSIOTCSI YKasaHHEIe TpaBa y Tepe-
YMCJIEHHBIX I0Jb30BaTEIe, 4 TAKXKE Y Te€X, KOMy DTU I10Jb30Ba-
TEJIV YCIIeTTN TIPeIOCTaBUTh JaHHEIE TIpaBa;

O RESTRICT (OTpaHUYUTh) — OTMEHSIOTCS TpaBa y TMojib3oBaTeNei,
KOTOpBblE HUKOMY OPYroMy WX He TpenocTaBisuii. OmMHAKO eciin
MMOJIH30BATENb VK€ YCIIeJ TIPETOCTaBUTh TIpaBa, YKa3aHHBIE B 3TOM
oleparope REVOKE, TO OIepaTop He OyIeT BHITIOJHEH M TOSBUTCS
coob1eHne 00 ommnoKe;

O GRANT OPTION FOR (IpaBO IPeJOCTABACHUS A1) — MPUMEHSIETC,
4yTOOBl OTMEHUTH Y IIOJIb30BATEN MPABO MepeaaBaTh yKasaHHbIE
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IpaBa, HO OCTABUTDL OTHU IIpaBa 3a IMOJb30BATEIIEM. Ecmm orieparop
REVOKE COOCPXKHUT GRANT OPTION FOR U CASCADE, TO OTMCHAIOTCA
BCE€ TIpaBa, MPEAOCTABICHHBIC ITOJbB30BATCIIEM, ad TaKXKE IIpaBO
OTOTO TIOJIL30BATEIISI HA TIPEOIOCTABJICHHUE IIpaB. Ecnu B REVOKE
€CTb GRANT OPTION FOR M RESTRICT, TO BO3MOXHDBI CJICOYIOIIUEC
JIBa BapuvaHTa:

e ©C/U IOJb30BaTe/Ib €lle He MPEeAOCTaBWI APYroMy I10Jb30Ba-
TEJIIO [1PaBa, KOTOPbIE Bbl Y HETO OTMEHSETE, OllepaTop REVOKE
BBIIOJNIHAETCS, OTMEHSISI TakkKe IIPaBO DTOro IOJb30BaTElNs
MPEAOCTABIIATD IIPABA;

e €CJU II0JIb30BATC/Ib YyXKE€ HNPEAOoCTaBUIL KOMy-HI/l6YLLb XOoTs Obl
OIHO M3 OTMEHAEMDBIX TIpaB, TO IpaBd HE OTMEHSIOTCA U BO3-
Bpallla€TCda KO/, OLLMOKH.

Cnenyer uMeTb B BUAY, YTO I10JIb30BaTelb MOXET IOJAYYUTb OJHU
W Te XE IpaBa OT Pa3IMYHBIX MPUBUICTMPOBAHHBIX IOJIb30BaTENICH.
Eciau oauH 43 HUX OT30BET MPEAOCTaBJIEHHbIE [IpaBa, Y MOJAb30BaTe-
JIsT OHM BCE PAaBHO MOTYT OCTaThCS, MOCKOJBKY MPOAOJIKAIOT IEHCT-
BOBaThb IIpaBa, IpelocTaBlieHHbIe KeM-To ApyruM. Ilpu mnepemaue
mpaB OT OMHOIO TOJBL30BATENS APYrOMY BO3HUKAIOT 3aBUCUMOCTU
[paB: IpaBa OJHOIO I[OJb30BATe/s 3aBUCIT OT TOrO, IMPOJOJLKAET JIu
UMK 00amarh ApyTOi.

PaccMoTpum erie ogHO MPUMEHEHUE OTepaTopa REVOKE, CBI3aHHOE
¢ 1eJIeBOI 3amayeil He OTMEHbI, 4 HA00OPOT, NPeAOCTABICHUS IIpaB.
OuyeHb YacTo TIpeloCTaBieHUEe TMpaB MHOTUM TIOJb30BATENsIM Ha
MHOIOUYMC/IEHHbIE OOBEKThl CBI3aHO ¢ OoybluMMU OObeMaMu SQL-
kona. KoMOWHUPYs orepaTtopbl GRANT U REVOK, TIPEAOCTaBIsIS CHa-
yaja IMPOKUe IpaBa ISl MHOTUX, & 3aTeM OrpaHM4MBas UX Ui He-
KOTOpBIX TOJb30BaTeNe, MOXHO COKpaTUTh oOuuii oobem SQL-
Koja.

IIpeanonoxum, uyro noab3oBareau MeanosB u IlerpoB umeloT Ipasa
MpoCcMaTpuBaTh, 100ABIAITh, YAAISIThH U OOHOBISITH 3aMUCH B TaOIUle
KnueHnTe (IDiKJ'H/IeHTa, Mvsa, Agppec, Tenepon, Cymma 3akasos,
Iipyvevanns), HO HE MOTYT OOHOBISITh 3HAYEHUS CTONONA ID ximeHTa.
Bce ocTasibHble 0J1b30BATENM MOLYT TOJILKO IIPOCMATpUBarh 3allMCHu.
HaHHoe pacmnpenesieHre nMpaB JOCTyNa K TabJUIEe MOXHO BBITTOJTHUTH
C IIOMOLIBIO CJIEYIOLIMX OIEPATOPOB:
GRANT SELECT
ON KimmeHTH
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TO PUBLIC;

GRANT INSERT, DELETE
ON KimeHTE

TO VBaHOB, IleTpPOB;

GRANT UPDATE

ON Kmmenter (Mmsz, Ampec, Tenedpon, Cymma 3aKaz0B,
IIpyMedaHms )

TO VBaHOB, IleTpPOB;
DKBMBAJIEHTHBIN Pe3yJbTaT, HO 0€3 AJIMHHOIO IepeyHs UMEH CTOJIO-
LIOB I10J1y4aeTcs ¢ IMOMOLIbIO TAKOIO KOJIa:
GRANT SELECT
ON KimmeHTH
TO PUBLIC;

GRANT INSERT, DELETE, UPDATE
ON KimmeHTE

TO VBaHOB, IleTpPOB;

REVOKE. UPDATE
ON Kimenter (ID xymeHTa)
TO VBaHOB, IleTpPOB;
Bo BropoMm BapuaHTe CcHauyajla IOPedoCTaBIsSETCS IIPaBO OOHOBJISTHb

BCE CTOJNOLBI, a 3aTeM OT3bIBAETCA IIPABO OOHOBIATH CTOJOELL
ID kimeHTa
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