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Ot aBTOpA

3aHuMasiCh TPUJTIOXKEHUSIMU PEJISIIMOHHBIX 0a3 JaHHBIX Oojiee necsITu
JIeT, 1ocJie ABYXJETHei Tay3bl s BAPYT HEOXUIAHHO /s cebsl oOHa-
PYXWJI, 4To M3psAAHO moazabbul s3bik SQL. B mamsatu ocranuch
auinb obuiue uaeu. Ipunioch oOpaTUTbesl K HECKOJABKUM KHUTAM.
W rtoraa g moaymai, 4yTo Xopouio Obl UMETh MO/ PyKOW HeOOJbIIYIO
KHUXKY, B KOTOPOIl OblJI0 OBl BCE caMoe HEeoOXoanMoe, YTOObI JIETKO
U ObICTPO BCce BCIMOMHUTH. A TeM, KTo He 3Had SQL Hukoraa, sTta
KHUXKa Morja Obl OMOYb OBICTPO €ro OCBOWUTb B TaKOW CTENEeHWU,
yTOOBI MOJYYaTh MPAKTUUYECKN TMOJE3HbIE pe3ybTaThl. BorolieHue
9TOW WJen Bbl JepxuTe B pykax. Hagerwch, yTo AaHHas KHUTra oKa-
JXKeTcsl TOJIe3HOM KakK Uil HOBUYKOB, TaK M JUISl YCMEBUIUX KOE-UYTO
340BITh.

BnaropapHocTH

A uckpenHe oOnarogapeH xosuieram Amurputo Jsimaesy u Mropio Cito-
CapeHKo 3a MPAKTUYECKME COBEThl U KOHCYJIbTALMU IO TEXHUYESCKUM
BOIIpOCaM.



BBepgeHue

SQL (Structured Query Language) — 3T0 CTPYKTYPUPOBAHHbIN SI3bIK
3aMpoOCcCOB K PENSILIMOHHBIM 06a3zaM JaHHbIX. Ha 3ToM sI3bike MOXHO
opMmynupoBaTh BbIpakeHUsT (3aIIpochl), KOTOpbie U3BJIEKAIOT Tpe-
OyeMble JaHHble, MOIUGMUUIUPYIOT UX, CO3MAIOT TAOAWIILI U M3MEHSI-
10T UX CTPYKTYpPHhI, ONPENesIIOT MpaBa AOCTyNa K JaHHBIM W MHOTOE
IpyToe.

3anpochl BBbIIOJHSIOTCSL CHUCTEMOU ympaBieHus 0a3ofl JaHHBIX
(CYB). Ecnu Bbl He sBisieTECh CIELUATUMCTOM IO Pa3paboTke U
AIMMHUCTPUPOBAHMIO 0a3 JAaHHBIX, TO BIIOJHE MOXETe ObITb HX
[10J1b30BATEAEM, KOTOPbI MPOCMATpUBAET MJIM/U U3MEHSET AaHHbIE
B yXe€ uUMewluxcs Tadiauuax. Bo MHorux ciyyasix 3Td U JApyrue
omnepaluuu ¢ 0a30i JaHHBIX BBIIOJHSIOTCS C MOMOIIbIO CIIEIUATbHbIX
NPUIOKEHUH, IMPEnOCTABISIOIMX I10Jb30BaTENI0 YAOOHbIH MHTEp-
deiic. OObIYHO MPUIOXKEHMS MHUIIYTCI HAa CHEUMaIbHBIX SI3bIKAX
nporpammupoBanusi (C, Pascal, Visual Basic u T. 1.) U 4alie Bcero
CO3MAI0TCS C IIOMOILbI0 MHTETPUPOBAHHBIX Cpel pa3paboTKu, Ha-
npumep, Delphi, C++ Builder u ap. OnHako gocTyn K 6a3e JaHHbIX
MOXHO IOJY4YUTb U 0€3 HUX — ¢ IoMoliblo Tojbko SQL. 3ameuy
TAKXE, YTO U CHEUUaIU3MPOBAHHbIE IPUIOXEHUS OObIYHO UCIIONb-
3y10T SQL-dparMedTsl Koaa mpy oopalieHusIX K 0a3e JaHHbIX.

Takum obpazoM, SQL — mIMpoKO pacnpocTpaHEHHBINA CTAaHAAPTHBIA
SI3bIK PabOTHl C PESIMOHHbIMU 0a3amMy JaHHbIX. CUHTaKCHUC 3TOTO
sI3bIKA JOCTATOYHO IPOCT, UTOOBLI €ro MOTIJIM MCIOJb30BaTh PSIOBBIE
MOJIb30BaTe/M, a He TOJbKO IporpaMMmucTel. B Hacrosiiiee Bpemsi
OOBIYHBII TOJb30BaTeb KOMIIBIOTEPA JOJKEH BAANETh, MO KpalHeu
Mepe, TeKCTOBbIM penakTopoM (Hampumep, Microsoft Word) u siek-
TpOHHBIMU Tabnauuamu (Hanpumep, Microsoft Excel). Herunoxo, eciau
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OH Takxke yMeeT MoJib30BaThcsl 0aszamMu aaHHbiX. Pasnuunbix CYBJI
CYLLECTBYET MHOIO, a YHUBEpPCAJbHOE CpPeAcTBO paboThl ¢ 0Oazamu
JaHHbIX ogHO — SQL. 3Hanue SQL, xoTs1 Obl €ro OCHOB, U yMEHUE
€ro MpUMEHSITh JJIsl IIOMCKA W aHaIK3a JaHHbIX SIBJsIeTcsl (PyHAAMEH-
TaJbHOM YaCTbIO KOMIIBIOTEPHOI IPAMOTHOCTU AAXE PSLAOBbIX I10Jb-
30BATENEH.

Kak ycTpoeHa aTta KHuUra

HaHHasg KHUTa TOCBAIIEHA SI3bIKY MaHUIYJIUPOBAHUS PESISIIUOHHDI-
MM 0azaMM JAHHbBIX, @ HE MX MPOSKTUPOBAHUIO U COIPOBOKICHUIO.
OpHako ycnex u3ydeHus U npuMeHeHust SQL cyliecTBeHHO 3aBUCUT
OT ITOHUMAHUS TOro, KaK yCTpOeHa pesiliMoHHas 0aza JaHHbIX. Teo-
PETUYECKUM HMCTOYHUKOM PEISLIMOHHBIX 0a3 JaHHBIX SIBISIETCS TEO-
pus oTHOUIeHUi (pensuuMoHHas Teopusi). OcHOBaM BTOM TEOpUM TO-
cBsueHa ezasa I. HecMoTps Ha obujive CUMBOJUMKU, W3JIOXKEHHBIN
B Heil marepuag AOCTATOYHO MPOCT U BIOJHE AOCTYIEH ILIUPOKOMY
Kpyry uurtarenei. OpHakKo Te, KOTO WUHTEpecylT HENMOCPEICTBEHHO
SQL 1 BO3MOXHOCTb ObICTpee IOAYYWUTh IPAKTUYECKUI pe3yJbTar,
MOTYT TIPOIMYCTUTB 3TY [JIaBy NpU TepBoM uTeHuu. M3noxeHue mocrne-
JYIOLLMX IJIaB IIOCTPOEHO B OCHOBHOM Ha PaCCMOTPEHMM IPUMEPOB.

Tabnuupbl, U3 KOTOPBLIX COCTOUT Jit0Oasl pe/siliMOHHas 0a3a JaHHbIX,
MPENCTABISAIOT CO00M HEKOTOphIE OTHOIIEHWS, a OTHOIICHUS SIBJISI-
I0TCS HE YeM MHBbIM, KaK MHOXecTBamu 3amuceil (cTpok). Bee sampo-
CBl K 0a3ze MAHHBIX, HAIIpaBJIeHHBIE HAa U3BJIEUCHUE M3 Hee HYKHBIX
CBEJEHUI, UHTEPIPETUPYIOTCA KAaK MHCTPYKLUUKU MO BBIIOJHEHUIO
TE€X WM WHBIX OIepalnii, SBISIONINXCS B KOHEYHOM cUeTe ollepa-
LMsIMU aaredpbl MHOXeCTB. bojiee mnu MeHee cepbe3Hbie 0a3bl JAHHBIX
COCTOST M3 HECKOJBbKMX Ta0JNUI, MEXIY KOTOPBIMU MOTYT CYIIIECTBO-
BaTb CBsI3U. PaccMmoTrpeHue B PesILMOHHONM TEOpUM JEKOMIIO3ULIUU
ONHOM TAOAWIILI HA HECKOJIBKO IPYTUX MO3BOJUT BaM IIOHSITH IIPOTH-
BOIIOJIOXHBIA MPOLECC — IMPOeKTUPOBaHUE 0a3bl JaHHBIX KAK KOM-
MMO3UILINN HECKOJILKUX TAOJIMII.

T1aser 2—4 copepkaT MUHUMANBHBI Habop CBEICHWIA, MO3BOJIAIO-
MW B OONBIIMHCTBE CJyYaeB M3BJIeKaTh W3 0a3bl JAaHHBIX HEOOXO-
IUMYI0 WHGOPMAIIHIO.

B era6e 2 kparko paccMarpuBaeTcd MCTOpPUS U COCTaBHbIE 4YacTu
SQL, a raxkke tunbl gaHHbIX. [Ipy NepBOM MPOYTEHUHU KEIATEIbHO
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MOJYYUTh XOTS Obl MOBEPXHOCTHOE MPEACTABICHUE O THIIAX AAHHBIX.
Heno B ToM, uTO HAaOOpbl TUMOB AaHHbIX SQL M TUIIOB CTOJOLOB
Tabnul, noaaepxubaembix Toi wiu uHoit CYB/l, kak mpaBujio, He
coBnagaoT. OaHAKO MeXNy OONbLIMHCTBOM M3 HMX €CTb COOTBETCTBUE.
Kpome Toro, MoxHo uCI0nb30BaTh (PYHKIUIO IIPUBEACHUS K 3aAaH-
HOMY TUIIY.

B era6e 3 omucwBaoTCs 3arpochl HAa BBIOOPKY MAHHBIX, KOTOPBIE
HauboJlee 9acToO WCIOIB3YIOTCS Ha IPaKTHUKE. DTO TaK HA3BIBaeMEIE
MIPOCTBIE 3aIPOCHI, HE coAepsKalllie BIOXKEHHBIX 3aITpOcoB. 31ech Xe
paccMaTPUBAIOTCS YCIOBUS, KOTOPBIE MOTYT IIPUMEHATHCA HE TOJIBKO
B 3aIlmpocax Ha BHIOOPKY, HO U TP MOAUMUKAIINYI TaHHBIX.

Thasa 4 nocesilieHa BbIYMCICHUSIM B 3aIpOCax C IIOMOLIbIO UTOIO-
BbIX (arperaTtHbix) (yHKIMIA U YCIOBHbBIX BbIPAXKEHUIA.

B arage 5 paccMaTpuBalOTCS TaK HAa3bIBAEMble CJIOXHbBIE 3aIPOChI,
a TaKKe TeopeTHKO-MHOXKECTBEHHBIE OIepalliy Han HabopaMu 3aru-
ceil, coeauHeHusl TAbNULL U PeKypcUBHbIe 3anpockl. Hepeaxo misa mo-
JyJdeHUs] JaHHBIX IIPUXOMNUTCS BHAYaJe BBITIOJHUTH HEKWH BCIIOMOTa-
TeJbHbIA 3ampoc, 4TOObI 3aTeéM €ro pesyjJbTaT MCIONb30BaTh IIPU
bopmyMpoBKe yCIOBUSA BBIOOPKM JAaHHBIX B OCHOBHOM 3allpoce.
BcnomoraresnibHblil 3anpoc BKIIOYAETCS B BbIPaXKEHME OCHOBHOIO 3a-
Ipoca, KOTOPBI HA3BIBAIOT CIIOXHBIM (ComepXKallliM TIoA3aIpoc).
TeopeTuKo-MHOXECTBEHHbIE ONEPALMU IO3BOJSIOT U3 HECKOJbKUX
HaboOpoOB 3amrcell TOJYYNUTh APYroil Habop 3ammceil — oObenMHEeHUeE,
nepeceueHure Wik PasHOCTb UCXOAHBIX HabopoB. Omepauusi coenuHe-
HUS TaOIWIT aeT B pe3yabTare TaOMUIy, 3alTUCH B KOTOPOI TOTy4YaroT-
csl IIyTeM HEKOTOPOW KOMOMHALIMU 3aIlMCEN COEAUHSIEMbIX TabJulL.

Moaudukauusi (u3meHenue, 1obaBaeHue U yaajeHne) JaHHbIX OMu-
ceIBaercs B eaaee 6.

Pano uiu mo3mHO BO3HMKAET 3a4aya cO3MAaHMS HOBBIX WM HM3MEHEe-
HUSL CTPYKTYPhL yXKe cylecTBylomnx tadaui. Cpeacrsa SQL, mo3Bo-
JSIOLMe 3TO C/eJarb, PACCMOTPEHbI B a1aee 7. 31eCh Xe OllUChIBa-
I0TCS MPEACTABASHUS] — BUPTYalbHble TAOAMIIbI, JOCTYIHBIE MHOIUM
[10J1b30BATE/ISIM.

TIpu BBIMOJHEHUM MHOTOITAMHbBIX oOMNepaluuil ¢ 06aszaMu JAaHHBIX,
0COOEHHO B MHOTOTMOJIB30BATENLCKOM PEXUME, TTOCIEI0BATEIbHOCTU
SQL-BbIpakeHUit O0ObeAUHSIOTCS B TpaH3akuuu. Eciau kakoe-au6o
SQL-BbIpakeHWe B TPAH3AKIIMU MO KaKOW-TO MPUYMHE He BbITTOJHU-
Jloch, OTMeHsIeTcs aeiicTBre Beex SQL-BbIpakeHUi B 3TOU TpaH3aKIIMH,
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a 0asa JaHHbIX BO3BPALLACTCSI B UCXOIHOE COCTOSIHME, B KOTOPOM OHa
HaxomWlach [0 Hayaia TpaH3akuuu. MHauye roBopsi, BblIIOJIHSIETCS
NpuHUUI "Bee Wi Hudero". TpaH3akiyuy ONUChIBAIOTCA B e1age §.

B enase 9 paccMoTpeHbl Tak Ha3biBaeMbie Kypcopbl. Kypcop mo3Bo-
JiIeT caenarb oOpaboTKy OAHON WM HECKOJbKWX 3aruceil Tabauiibl
¢ nomoliibio SQL-BbIpaXeHuit U, TaKUM 00pa3oM, YIPOLIAET COBME-
CTHOE HCToJIb30BaHWe SQL ¢ ApyrMMu sg3bIKaMU IPOrpaMMUpO-
BaHUSI, Ha KOTOPbIX MUILIYTCS TMpUJIOXeHUss 6a3 AaHHBIX. Bbibopka
3anuceil mpousBoauTcsl ¢ nmomMolbio SQL-3ampoca, a mpoBepKa uX
CO/IEPKMMOTO — C TTIOMOIIbIO KOJa Ha MPOLIETYPHOM SI3bIKE.

Thasa 10 nocesieHa MOCTOSIHHO XpaHUMbIM MoayiasMm. Ha sizbike SQL
MOXHO HamMcaTb Mpoueaypbl U (HYHKIMM, KOTOPbIE OyayT COAEpXKAaTh
OODBSIBACHUSI MEPEMEHHbIX U cocTaBHble KomaHabl SQL. Koabl aTmXx
npouenyp M (yHKUMA MOLYT COAEpXKaTh YIPABISIOIIUE CTPYKTYPHI,
a takke obbluHble SQL-BbipaxeHuss. OYyHKIMK U IPOLIEAYPbl 3a1aI0TCs
B paMKax TaK Ha3bIBAEMOIO MOJYJIsl, KOTOPBI IpeacTaBisieT co0Ooi KOH-
TeiiHep AT UX pasMmeuieHus. Momynb co3maercsl CelralbHOM KOMaH-
g0 SQL u coxpaHsercs B METaAaHHbIX 0a3bl JAHHBIX, T. €. CTAHOBUTCS
€€ KOMIIOHEHTOM, I1Of00HO Tabnuuam, mHaekcam U T. a. Takum obpa-
30M, OTHAXbI CO3[dB MOMAYJb C MpoLEeaypaMu U (HYHKIMSIMU, Bbl MO-
KeTe 3aTeM B YyacTHbIx SQL-3amnpocax MCIONb30BaATh UX BbI3OBbI.

B eaaee 11 paccMarpuBaioTcsi HEKOTOpble Bo3MoxXHocTH SQL mo an-
MUHMCTPUPOBAHUIO 0a3bl JaHHBIX, & UMEHHO, MO MPEIOCTABIEHUIO
MpaB IOCTyIa K ee oObekTaM. PasrpaHuueHue MpaB JOCTyMa SBISIET-
cs BAXHBIM CPENCTBOM 3alMThl 6a3bl JAAHHBIX OT HEMPABUJIBHOTO
UCIIONb30BaHUS cojepxKalleiicsi B Heill MH(popMaluuu pasIuYHLIMU
KaTeropusiMu IoJib30oBareeii.

B KOHIlE HEKOTOpbIX [JIaB IPUBOANATCS 3aJauyd U1l CAMOKOHTPOJIS
YCBOEHMS MpouuTaHHoro marepuand. CHMCOK 3ape3epBUPOBAHHBIX
cjoB SQL npuBeaeH B OpUIOKEHUU.

Kak BbINONHATb
npumepbl SQL-BbipaXkeHui

YT0ObI BbUTOJHUTD IIPUMEPBI U PELIUTDb 3aAa41, IPUBSACHHbIC B KHUTE,
HeoOX0AUMO YCTAHOBUTb Ha KomIbloTepe Kakylo-Hudyas CYBI,
KOTOPBIX CYILIeCTByeT MHOxecTBo. Haubosee HmpocTbiM BapuaHTOM
apisiercst Microsoft Access. OnHako He Bce Bo3MoxKHocTu SQL-92
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nonaepxupaiorcd atoir CYDB/l. f1 pekoMmeHayl0 yCTaHOBUTb KaKOM-
Huodyab SQL-cepBep, Hanpumep, Microsoft SQL Server 2000 unu
PostgreSQL. [lanee Mbl KpaTKoO paccMOTPUM CO31aHKUE 0a3bl JAHHbIX
u SQL-BbipaxkeHuii ¢ momoibio SQL Server 2000 u Access 2003.

Pa6ota ¢ Microsoft SQL Server 2000

YcraHoBka Microsoft SQL Server 2000

TIpouenypa uncramnsauun SQL Server 2000 ¢ yctanoBouHoro CD-aucka
JIOBOJIBHO TpocTa. Eciy MHCTANIATOp HEe 3amycTUscsl aBToMaruye-
CKH, TO CeIyeT 3alycTUTh mporpammy \x86\setup\setupsql.exe, pac-
MOJIOXEHHYI0 Ha ycTaHoBouHoM CD. [anee mactep NpenocTaBUT
BaM BO3MOXHOCTb yKa3aTh MapaMeTpbl ycTaHOBKWM. OOWH M3 BO3-
MOKHbBIX BapMaHTOB YCTAHOBKM, MPUTOAHBIK IJIs1 OONBIIUHCTBA HO-
BUYKOB, pabOTaAOUIMX Ha JOKAJIbHOM KOMIIBIOTEPE, BBITJISAUT Cie-
JTYIOIAM 00pa3oM:

1. Local Computer (JlokanbHbIii KOMIBIOTEP).

2. Server and Client Tools (MHcTpymMeHTBI cepBepa U kiaueHTta). [Tpu
3TOM OyleT WHCTALTUPOBAH caM cepBep M CPeACcTBa aIlMHHUCTPH-
pOBaHMUS.

3. Hacrpoiika yyeTHbIX 3amuceil ciyxo:

o Use the same account for each service. Auto start SQL Server
Service (Mcnonb3oBaTh OMHY YYETHYIO 3alKUCh A BCEX CIYXKO
C WX aBTOMATUYECKUM 3aITyCKOM TP 3arpy3Ke OTeparnoHHON
CUCTEMBI);

e Use the Local System account (Mcrnojb30BaTb JOKAJbHYIO
YUYETHYIO 3AIIUCh);

o Auto Start Service (ABToMarMueckuUil 3amycK ciyxO Mpu 3a-
IPYy3Ke ONepaLiOHHOI CUCTEMBI).

4. Typical (YcTaHOBKA BCeX KOMIIOHEHTOB).

TMocie vHcTaIALMU cepBepa 6a3 maHHbIX B MeHIO Windows Ilyck |
ITporpammet | Microsoft SQL Server samyctute yrunuty Enterprise
Manager, kotopasi mnpenocTtapisieT MOJb30BaTEJbCKUI UHTEPDeiic
JUISl HacTpOWKMW, yMpaBleHUs M AOoCTynma K JaHHBIM Ha cepBepe
(puc. B1). B neBoll yacTu OKHa YTWJIUTHI OTOOpaxKaercsl JAPEBOBUII-
HbIA CIKMCOK, B KOTOPOM ILETYKOM JIEBOM KHOMKOU MBIIIU CJeayeT
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packpbiTh y3en Microsoft SQL Servers/SQL Server Group. Eciu
YCTAHOBKA IIPOILILJIA YCIEIIHO, TO B 3TOM y3/€ JO/KEeH HaxOAMTbCS
y3eJ, UMSI KOTOPOI'O COCTOUT M3 MMEHM Ballleil y4eTHOI 3amucu, 3a
kotopbiM cineayer "(Windows NT)". Ha puc. Bl aro DVV (Windows
NT). B npaBoii yacTu oKHa OoTOOpaxaloTcs DJIEMEHTbI TOro y3ja, KO-
TOPbIIA BbIAEJIECH B JIEBOI YacTU OKHa (B AepeBe).

nﬁ SQL Server Enterprise Manager E]@
KoHcone  AeficTeme  Bua  Tools  OwkHo  Cnpaeka
= | | BB 2 N O®3
% Console Root\Microsoft SQL Servers\SQL Server Group\DVV (Windows NT)\Databases g@ o
[_1 Console Root Databases 7 Items

= Microsoft SQL Servers
= ﬁ SOL Server Group
=y D (windows NT)
-4 Databases
raster
model
msdb : E
Horthwind Morthwind pubs ternpdb
pubs
tempdb
MoA G238 AaHHLX
+ D Data Transformation Services
+-[_7] Management MMaa Baza
+-[_] Replication AdHHbIx
+-[] Security
+ D Support Services
+ D Meka Data Services

masker model msdb

Puc. B1. OkHo ytunutel Enterprise Manager

Co3paHue 6a3bl gaHHbIx B Enterprise Manager

Yr1oObl BBIMOTHUTH yuyeOHbIe Mpumepbl SQL, HeobxomMmo cos3aarhb
yuyebHy10 0a3y JaHHBIX, HAa KOTOPOUl BbI OyaeTe 3KCIIepUMEHTUPO-
BaTh. [ 3TOro B APEeBOBUAHOM CIIMCKe OKHA yTUIUTHI Enterprise
Manager packpoiite y3es, COOTBETCTBYIOIMI Ballledl yueTHOM 3amucu
(Ha puc. B1 DVV (Windows NT)). Cpenu coaepxalimuxcsi B HeM TOJI-
y3i10B uMeercs Databases (basbl gaHHbIX). IllegkHuTe HA HEM Tpa-
BOIi KHOMKOI MBILIK U B pacKpbIBLIEMCSI KOHTEKCTHOM MEHIO BbIOE-
pute New Database (HoBasi 6a3za naHHbIX). B pesynabraTe oTKpoeTcs
nuajgoropoe okHo Database Properties (CpoiicTBa 06a3bl TaHHBIX).
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B none Name (Mwmst) Beenute MM 6a3bl AaHHbIX (Harnpumep, "Mos 6aza
JaHHbIX") U weakHute Ha kHonke OK. B pesyinbrare B yzie Databases
[IOSIBUTCSL y3€J1 ¢ UMEHEM, COBIAAAIOIIMM ¢ UMEHEM 0a3bl JaHHbIX.

Wrak, cozmana mycrasg 6asa maHHBIX, KOTOpas MoKa He COMEepKUT HU
ONIHOU TabGJMIIbI ¢ TMOJb30BATENbCKUMHU JaHHBIMU. Tenepb cozaiite
KaKkyl-HUOyIb TaONUIly, HaNpuUMep, Kmmeutsr C CHMBOJBHBIMU
CTOJNIOUAMM UmMa, Anmpec, Texedou. s 3TOro UIENKHUTE MNpPaBOu
KHOTIKOM MBIIIM HAa WMEHU Ballel 6asbl HAHHBIX B APEBOBUIHOM
CMHMCKEe U B KOHTEKCTHOM MeHio BbiOepute Cosaarts | Table. B pe-
gyabTare orkpoercsi okHo New Table (Hosasi Tabauiia), mokazaHHoe
Ha puc. B2. B 3ToM okHe cieayer BBecTH MMeHa cToj0110B (Column
Name), Tun gaHHeix (Data Type) u nnuny nanubix (Length). B pac-
CMaTpuMBaeMoOM TIpUMepe BC€ CTOJOLBI SIBASIOTCS CUMBOJBHBIMU
(CTpOKOBbIMU, TEKCTOBBIMM), T. €. UMEIOT TUI char.

“ﬁ] Mew Table in "Moa 6aza gaHHbix' on DYV E]@
ColumnMame | DataType  |Lenath| allow Mulls -
A char 20 W
Aapec char a0
p | Tenadion char 12
] ~
Colurnnz
Description
Default Value

Puc. B2. OkHo New Table nna onpenenenus ctonouos tabnuubl

Ilocie 3aBepiieHust onpeieneHust CToa0LOB (CTPYKTYphl) co3iaBae-
MOH TaOUIIbI 3aKPOTEe OKHO, IIOCAE YEero IOSIBUTCS 3alpoc O CO-
XpaHEeHUWHU BBEICHHbIX JaHHbIX. [loaTBepauTe HEOOXOAMMOCTL COXpa-
HEHMsSI U B OTKPbIBIIEMCS AMAJIOIOBOM OKHE BBEAUTE UMsI CO3J1aHHOMU
TabaULbl (HAIpUMep, KnxenTer), a4 3aTeM lueJkHuTe Ha KHonke OK.

Eciu B apeBOBUIHOM CIIMCKE PACKPBLITh Y3€1 ¢ MMEHEM Balllell Ga3bl
JAHHBIX U 1IENKHYTh Ha y3ie Tables (Tabauiibl), To B MpaBoii yactu
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okHa Enterprise Manager oTo0Opassrcsi Bce TaOaulibl, BXOAILIKE B ITY
0a3y naHHbIX. Cpeld MHOXECTBA CJy>XeOHbIX TaOAMLL Bbl Haiiiere U
CBOIO TOJIBKO YTO CO3JaHHYIO Tabauly.

BbI MoXeTe M3MEHHMTh CTPYKTYPY CO3MAHHOM TAONUIIBI WIN/K U3Me-
HUTH colepKalnecs B Hell JaHHbIE.

g u3MeHeHMS CTPYKTYpbl TaONUIbl ILEAKHUTE MPABOH KHOIKOM
MbIIlIM HA €€ UMEHM U B KOHTEKCTHOM MeHIO Bbioepure Design Table
(Pazpabotrka tabauiibl). B pesynbrare oTKpoercs OKHO, aHATOIMYHOE
nokaszaHHomy Ha puc. B2. Tenepb MOXHO 100aBUTh HOBbIE WM yAd-
JIUTb MMEIOIIMECs CTONOLbI, U3MEHUTh UX MMEHA M/WIM Apyrue mna-
paMeTphl.

st BBo#a, peJakTUPOBaHUS U YAAJIEHUS] JAHHBIX B TaOJMIE LLIEJK-
HUTE MpaBoli KHOIKOU MBILIM HA €€ UMEHW U B KOHTEKCTHOM MEHIO
BoiOepuTe Open Table | Return all rows (OTKpbITh Tabuiry | BepHyTb
Bce 3amucu). B pesyibrare oTkpoeTcsl OKHO, Moka3zaHHoe Ha puc. B3.
B »TOM OKHE MOXHO BBOAMTb W U3MEHSITb 3HAUYE€HUs CTOJNOLIOB, AO-
O0aBnaTh W yaAanaTh crtpoku (3anucu). ITockojbky HoBasi Tabnuua
MycTa, TO Havyarh cjieayer ¢ 100aBAeHUs 3anucei.

nﬁ]’] Data in Table ‘Kaue utol’ in ‘Moa Gaza gandend on DVV* E]@

VMg [Bapec | Tenedion

MeaHoE MeaH  C-NeTepbypr,yn. ANENBCHHOESA 123-4567
. |MeTpoe Netp  Mockea,KpacHan QnouLae 100-0000
| F |MzsoneckHi  AxTapok 121-1217]
*

Puc. B3. OkHO ang moamdukaumm AaHHbIX Tabnuubl

AHAJIOrMYHBIM 00pAa30M MOXHO CO3[1aTh W APYrHe TaOauLbl 0a3bl
JAHHbIX.

Co3pgaHue n BoinosiHeHne SQL-BbipaXkeHwuii
B SQL Query Analyser
I[J'ISI CO3OaHus, PECAAKTHUPOBAHUA W BbIITOJIHCHUS BI)IpEDKGHI/Iﬁ Ha

si3pike SQL pekomeHayeTcsl ucnonb3oBarh yTuauty SQL Query Ana-
lyser. OTy yTWiIuTy MOXHO BbI3BaTh U3 MeHI0 Tools (MHCTpyMeEHTHI),
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pacnoaoXeHHOro B BepxHell 4yactu okHa Enterprise Manager.
B pesynbrare oTkpoercss oKHO, oKazaHHoe Ha puc. B4. 3nech Mox-
HO BBECTH, KaK B OOBIYHOM TEKCTOBOM peaakTope, SQL-BbipaxeHue.

@SQL Query Analyzer E]@
File Edit Query Tools ‘Window Help
é = Jl == LV Ei Moa Gazagann v | | &8 ’gi. @J.
m Query - DVV.Moa 6aza paHHbix.DVV\dvv - Untitled1* E]@
SELECT * FROM KmtemnTs| A

Ready Dy (5.0) |DvWidwy (52) |MoA Baza aabHer: | 0:00:00  [Orows |Ln 1, Col 22

Connections: 1 UM

Puc. B4. OkHo ytunutel SQL Query Analyser

Ilpexnae 4yeM BbLIOAHUTH BBeAeHHOE SQL-BbipaxeHue, peKOMEHIY-
eTCsl ero MPOBEepPUTD, 1LIEJKHYB Ha KHorke Parse Query (AHanusupo-
BaThb 3alpoc) ¢ U300pPLKEHMEM T[aJOYKW WIM HAXaB KJIABUILU
<Ctrl>+<F5>. Jljs BbIMOJIHEHUS BbIPAKEHUS TOCTATOYHO LUEIAKHYTD
Ha KHOIIKE ¢ M300paXeHUeM CTPEJKH BIPABO MIM HAXAThb KIABHUIILY
<F5>.

TTpu xenaHum cosnaHHoe SQL-BbIpakeHWe MOXHO COXPAaHUTb B TEK-
cTtoBoM ¢aitne ¢ paciuuupeHueM sql. CoxpaHeHHble B daitiax SQL-
BBIpAXEHUS MOXHO CHOBa OTKPBITb B oKHe SQL Query Analyser.
CooTBeTcTByIOIINE KOMAHIbI BeIOMpaoTcs u3 meHio File.

Pa6orta ¢ Microsoft Access 2003

Co3paHue 6a3bl gaHHbIX

Ilpu 3amycke mnporpaMmbl Access OTKPHIBAETCSI [JIABHOE OKHO, B IIpa-
BOI 4acTW KOTOporo Haxomaurcs nade/ib [Ipucrynas k padore. Ha sroit
naveau B pasiene Orkpbith BbiOepute Komanay Coszgars aiin.
B pesyabrate otobpasurcs naHenb Co3mande daiina. B pasmpene
Co3snanue Ha 3T0H naHeau BbiGepure KomaHay Hosas 6a3a aamHbIX.
B orkpbiBiiemcst auanoropom oxHe Paiii HOBOH 0a3bl JAHHBIX BBE-
auTe uMs ¢aitna cozgaBaeMoil 6a3bl JaHHBIX (Hanpumep, "Mos 6aza
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JAHHBIX") U COXPAHUTE €ro B KaKoW-HuUOynb nanke. Ums aiina 6a-
3bl JAHHBIX B Access uMeeT pacuuuperHue mdb.

Wrtak, nycrast 6a3a gaHHbIX co3naHa. B riaBHOM okHe Access OTKpo-
ercss okHO Most 0a3a AaHHBIX: 0232 AAHHBIX. B 5TOM OKHE BbIOE-
pute Co3gande Ta0JMIbI B peKHMe KOHCTPYKTOpa. OTKpPOETCS OKHO
Ta6mumal: Tabmuma, mokazanHoe Ha puc. BS. B atom okHe omperne-
JisieTcsl CTPYKTypa (CBOWMCTBA CTOJIOIOB) TaOMULIBI — WUMEHa, THIIbI,
pasMepsl U Apyrue napameTpbl CTOJNOLOB.

|_«"] Microsoft Access E]@
g dafin  Opaeka Bra Beraeka  Cepenc OkHo  Chpaska BEeanTe BONpOC -
; | |x & u | S A ) s T[S
g o e =2 | o = | A [ =
HERAN™ Wiy | B9 - [ Nt i=F=RAN=N |
-~
I Ta6nmual : Tabnuua E]@.%
WA nona \ THn A&HHBIX | ONHEaHHE -~
B [ Hia TercToEbH
Aapec TercToBEI
TenedoH TeKCTOBBIF
™
CBoicTBa Nona
Obuwne MoacTaHoEKE
Pasmep nona 20
PoOpMaT Nona | .
Macka BE0aa
MNoanHce
ZHEHEHHE N0 YMONHEHMD %
Y naBHE Ha SHaHEHHE DAPMAT BEIE0AA SHIMEHHH A3HHOMD nonA,
P 6 6 BiOEQMTE CTAHAAPTHEE OpHAT Mk
(BT L A T C0343HTE HOBBIF, /JNA CNPaBkH no
ObAzaTensHoE none Her OPMATAN Ha%MHTE KnasHwy F1,
MycThIE CTPOKH Aa
WMHaeKcHpOBaHHOE None Het
CHaTHE HOHHKOA, Aa
Pesnm IME HeT koHTpONA
Pewnm npeanoweniid IME Het
CMApT-TErK
v
KoHcTpykTop, FA = nepekntodeHHe okoH. Fl = cnpaska. UM

Puc. B5. OkHo Ta6nuual: Tabnuua ang onpeneneHns ctonbuos tabnnupl

Tlo 3aBepilieHUM ompeneseHus] CTOJI00B (CTPYKTYpbl) co3maBaeMoi
TaOJIUIBl 3aKPOUTE ITO OKHO, TMOCc/e YeTo MOSBUTCS 3alpoc O coxXpa-
HEHUW BBEACHHBIX MAaHHBIX. [loaTBepmnTe coXpaHeHHe W B OTKPHIB-
1eMcsl IUajloroBOM OKHE BBEIUTE UMS CO3JAHHON Tabnuubl (Ha-
MpUMEP, Kimeursr) U IIEAKHUTE Ha KHotiKe OK.
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B oxHe Mos 06a3a naHHbix: 6a3a JAHHBIX MOSIBUTCS MUKTOrpamma
¢ MMEHEM CO3JaHHOH Tabmuubl. Bl MOXeTe M3MEHUTb CTPYKTYpY
CO3JaHHOM TAaOAMLIbL UJIM/U U3MEHUTh COAepKallUecsl B Heil JaHHBIE.

Hnsi u3aMeHeHUus1 CTPYKTYpbl TaOJuULbl ILEJKHUTE MpaBOd KHOIIKOM
MBbIILIM HA €6 UMEHU M B KOHTEKCTHOM MeHI0 BbiOepuTe KoHncTpyk-
Top. B pesynbrate OTKpoeTcsl OKHO, aHAJIOTMUYHOE IMOKa3aHHOMY Ha
puc. B5. Tenepb MoXHO 100aBJSITL HOBbIE WM YAAIATh UMEIOLIMECS
CTOJIOIBI, M3MEHSITh UX UMEHA W/WIN APYTUe MMapaMeTpHhI.

JBOIHOM 1IeNYOK HA MUKTOrpaMMe C MMEHEM TalJUlIbl OTKPOET ee
B pexuMe pelakTupoBaHus naHHbIX (puc. B6). B aToM okHe MOXHO
BBOAUTh U M3MEHITb 3HAUEHMS CTOJOLOB, MOOABMSATL U YAIATh
cTpoku (3anucu). IlockonbKy HOBas TabjuiLa Mycra, TO cleayeT Ha-
4arh ¢ 100ABAECHMS 3AIUCE.

Microsoft Access ulglm
E msn Opaeka  BWA  BrTaEka  ©oOpMAaT  3anMcd CepPEMC  OKHO  CNpaeka

: Vs - | Arial 10 - | K & U || A- =
H " RIN" R NE= NN AN Y N EENE - R IR A= A .

@Mon Ga3a gaHHbIX : baza gaHHbix (popmat Access 2000)

DETEKTE =]  CozaaHve TaONMUB! B PEXHME KOHCTPYETOPa

] Tafnuue | CozasHWe TEOMMUE! © NOMOLWEHD MACTEPE

CozAaHMe TahnHuel NYTEM BEOAA AaHHBEX
@ 3anpockl . A el As A

EnkeHTEl

Dapkl

1 Knuentel : Tabaxua ulglm

Hma | Anpec | Tenedon
HMeanoe Mean
Netpoe Netp|

Sanmck: EE“ 2 E]MM Mz 2
|

Presim a6 AHULE FLIM

Puc. B6. OkHO ang Mmoamdukaumm AaHHbIX Tabnuubl
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AHaJIOrMYHBIM 00pAa30M MOXHO CO3[aTh W APYyrHe TaOAuLbl 0a3bl
JAHHbIX.

Co3pgaHue n BoinosiHeHne SQL-BbipaXkeHwui

B oxHe Mo 0a3a mamubix: 0a3a mamabix (cMm. puc. B6) B cnucke
00beKTOB BblOepuTe 3ampochl, a B 00J1acTU 3a7a4, paclojOXEeHHO B
MpaBoil YacTH 3TOr0 OKHA, BBIIOAHUTE NBOMHOM IETYOK HA OMUUU
Co3nanue 3anpoca B pexumMe KOHCTPYKTOpa. B pesyibraTe OTKpOIOTCS
aBa okHa: 3ampocl: 3anpoc Ha BbIOOpPKY u /loGaBnenne Tadmauubl. OK-
Ho JlobaBiaenne Ta®aMupl 3aKpoiiTe, OCAE YEr0 Ha BKPAHE OCTAHYTCS
OKHA, IIOKa3aHHble HA puc. B7.

|_'.a Microsoft Access E]@
E ®akin [paeka  Bua  BcTaeka  3Sampoc CepeMc  OKHO  Cnpaeka
; | (L) oAl B
s - | [ | I =R AN H
j A
= o BB
| OTKPBITE %EDHETWKTDD fCozaaty | / | o ==
CABEkTEI |2|_;J CO3A3HHME 3aMPOCA B PEXMME KOHCTPYKTOPA
= Tafinvugs E‘_:J (C03A3HHE 2aNPOCa C NOMOWEH MAcTepa
_:"ﬂ 3anpack! |
= 5 3anpoc1 : 3anpoc Ha esiGopiy g@
a ~
e
2
&l
v.
ET| RS >
Mone: (] [ i
L 1ma TabnHue!
CORTHROEKA!
BblBOA Ha 3KpaH: ] ]
¥Cnoewe oThopa:
HIH! bl
£ >
v.
FoToso MUM

Puc. B7. OkHo gns BBoga SQL-BbIpaxeHnii B pexuvme KOHCTPyKTOpa
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B meHio Bug rnaBHoro okHa Access Bblbepute KomaHay Pexum SQL
WK 1IeJKHUTE IPaBodl KHOIKOW MbIlIM Ha BepxHell o0jacTu OKHa
3anpocl: 3anpoc Ha BBIOOPKY U B paCKPBIBLIEMCS] KOHTEKCTHOM Me-
Hio BbiOepute Pexxum SQL. B pesynbrare OKHO 3alpoCOB IpPUMET
BUJ, KAaK MOKazaHO Ha puc. B8. DTo TekcToBhI peaakrop, B KOTO-
POM MOXKHO BBOJUTb U PEIAKTUPOBAaTh BbipakeHUsi Ha s3bike SQL.
IIpu cozgaHuu HOBOro 3alpoca B 00JacTy BBOJA IOSIBJSIETCH CTPOKa
"SELECT;", T. €. KJIIOYEBOE CJIOBO 3aIpoca, Ha BbIOOPKY JaHHbIX. Ec-
JU BaM HEOOXOMMMO BbIOparb JlaHHbIE, TO HEOOXOAUMMO JOIUCATh
HegocTarolue 31eMeHTbl SQL-BoipaxeHnus. His1 cosmaHust APyrux
3anpocoB (Hampumep, MoaudHUKalMWM AAHHBIX, CO3MAHMS TaOJIMILL
U Ap.) cleayeT yAIUThb KJIIOYEBOE CJAOBO SELECT M HamMCaTb BMECTO
Hero TpedyeMblil oneparop.

Microsoft Access I;"le
: ®aiin  Mpaska Bwa Bcraeka 3anpoc  Cepewc  OkHo  Cripaeka

] Al T AxcaloiaccB
A A" RN REN-A R REEN - YR RN R = RN K

@Mon basa paHHbIX : Baza gaHHbix (popmat Access 2000) o |

E%OIKpblTb %EDHCTWKTDD '@CDBAaTg| X | gy

OfberTl CO5A8HHE 38MPOCA B PEMHME KOHCTPYKTOPE
Tabnnue! CO5A8HHE 38NPOCA C NOMOLLEHD MACTEPE

Janpack! |

51 3anpoct : 3anpoc Ha BbiGopry
[EELECT;

loTosn LM

Puc. B8. OkHo ana Beoaa SQL-BbipaxeHuii B pexnme SQL
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Co3zgaHHbIe 3alpOChl COXPAHSIIOTCS B 0a3e JaHHLIX MOJ UMEHAMU,
3a/aBaeMbIMU To/b3oBareaeM. Ilpy 3aKphITUM peJakTopa 3ampocoB
MOSIBSIeTCS IPEJOXEeHUE COXPAaHUTh CO3AdHHbINM 3ampoc. B ciyuae
MOJIOXUTEJIbHOTO OTBETA OTKPbIBAETCSA AMAIOIOBOE OKHO, B KOTOPOM
MOXHO BBeCTM UM 3ampoca. Eciu BhIpaxeHue 3amnpoca Obulo 3aaa-
HO KOPPEKTHO, TO €ro UMsS IOSIBUTCSL B CIUCKE 3alpoOCOB B OKHE
Mosi 06a3a pamHbiIx: 0a3a JaHHbIX. B OpoTuBHOM cilyyae MOSIBUTCS
cooOleHue 00 oluoKe.

UToOBI OTpemaKTHPOBATh CO3MAHHEIN paHee 3ampoc, TOCTaTOYHO
IEeTKHYTh TPaBOif KHOIMKON MBI Ha er0 MMEHW M B KOHTEKCTHOM
MeHI0 BEIOpaTh KoHeTpykTop.

YToObl BBIMIOJAHUTbL 3aIPOC, AOCTATOYHO CHAeNaTh IBOMHON IIETYOK
Ha ero MMEHM B CIIMCKE 3aIIpOCOB WM B KOHTEKCTHOM MEHIO, pac-
KPbIBAaEMOM LIEJYKOM IPaBOil KHOMKOW MbIIIM HAa MMEHM 3aIpoca,
BbIOpaTh KOMaHIy OTKPBITb.
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OcHoOBbI
penaunoHHbIX 6a3 AaHHbIX

TIporpaMmHbIe cpencTBa paboOTH ¢ PEISIIMOHHBIMA 0a3zaMu JaHHBIX,
B OTJAWYHE OT MHOTHMX IPYTUX, 0a3MpYIOTCS Ha TOBOJIBHO CTPOTOMA
TEOPUH OTHOLIEHUI, KOTOpasl, B CBOIO OYepenb, OCHOBAHA HA TEOPUH
MHOXecTB. UTOOBI MOHATH CYTh 3a7aYll CO3MAHUS PeNISIIIMOHHON 6a-
3Bl IAHHBIX, a TAKKe OTNepalnii Haj JaHHBIMUA, JOCTATOYHO PacCMOT-
peTh Ha TeopeTryeckKoM (aOCTPaKTHOM) YPOBHE BCETO JIMIIL HECKOIBKO
OCHOBHBIX TIOJIOXKEHUH TEOPUM OTHOIICHWI. DTO OBICTpee M, B KO-
HEYHOM cueTe, JIy4lle, KaK MHE TMpeACTaBIsIeTcs, 4eM M3y4aThb
00JIbIIIOE KOMMYECTBO KOHKPETHBIX MPUMEPOB U CHUTYAITHIA.

Tabnuupbl, U3 KOTOPBLIX COCTOUT JIt0Oasl pe/siliMOHHas 0a3a JaHHbIX,
NPEeACTABIAIOT cO00il HEKOTOPbIE OTHOLIEHHUS, & OTHOILEHUS SBJS-
I0TCS HEe YeM MHbIM, KaK MHOXecTBaMu. Bce 3ampockl K 6ase naH-
HbIX, HAIpPaBAEHHbIE Ha M3BIEUYEHME U3 HEe HYXHBIX 3alMCeil, MH-
TEPIPETUPYIOTCS KAK MHCTPYKLMHU IO BbIIOJHEHMIO T€X MM MHBIX
omepaumid, SBASIOIIMXCI, B KOHEUHOM CYeTe, omepalMsIMy anredphl
MHOKECTB U MCUMCIICHUS IPEIUKATOB.

B sToli rmaBe Mbl paccMOTPUM OCHOBHBIE BOIPOCHI, OTHOCSIINECS
K peJISIIMOHHBIM 0a3aM JaHHBIX, ¢ 0oJjiee 0oblIlell TouKU 3peHust. 3aTo
Bce MOCJeAYIOIIUE TIaBbl OYIyT MOCBSIIEHBl KOHKPETHbIM MpUeMaM
UcToNb3oBaHus s3bika SQL.

1.1. MHOXecTBa

MHoxxecTBO sIB/IsIeTCSI HACTOIBKO ob1IuM IIOHATHEM, YTO HE MMECT
OIIPCACTICHNA, KOTOPOE MOXHO ObUTO OBI BBIPA3UTHL B C€IIEC Gonee
ooImmMx u IIPOCTBIX ITOHATHUAX. HOSTOMy B MAaTeMaTUYECKOW TeO-
pUun MHOXECTB OIIPECACTICHUC (B MaTEMAaTUYECKOM CMI)ICJ'[C) ITOHATHUA



18 nasa 1

MHOXKECTBa OTCYTCTBYeT. BMecTe ¢ TeM, B ero OCHOBE JIEXUT HeKUii
o0pa3, korophiii I'eopr Kantop (oauH u3 cozpmareseil Teopuud MHO-
JKECTB) OMNMCAN KaK coOpaHue ONpPeeSeHHbIX U PA3IUYHBIX MEXIY
c000i1 00BEKTOB UHTYULIMM WJIM MHTEIEKTa, MBICIMMOE KaK €IMHOe
1ejgoe. T 0ObEKThl HA3bIBAKOTCS DJAEMEHTAMU MHOXECTBA.

‘ Mpumeyanune }

B matemaTtuke MHOroe He Tak, kak B Apyrux Haykax. Ecnu mbl obpatim
BHUMaHWE Ha TEOPUIO, CKaxeM, "Bnam-6namyunkoB", TO C TOUKN 3peHUs
MaTEMATUYECKOW KynbTypbl COBCEM HE BaXHO, YTO Takoe "Onam-
Onamumnkn. ViHave roeops, CTporoe B MaTteMaTU4ECKOM CMbICHE Or-
pegenerHne "Gnam-6namumkoB" He BxoAUT B Teopuo. "bram-
OnAMuMKM" — VWb HAaUMEHOBAHWE NpeameTa Teopuu, a ee coaep-
KaHNe — BbISIBIEHNE CBOWCTB M OTHOLWIEHMA "Bnam-6nsimymkoB”.
Tonbko M3y4rB 3Ty TEOPMIO, Mbl NONy4YnM Gonee unum MeHee nonHoe
npeacTaBrneHne 0 TOM, YTO Takoe "bnam-Gnamunkn”. 31O npeacras-
NeHVe BO3HUKAET U3 NMOHMMAaHUSA TOro, Kakmm oBpasom O0BbEKT nsyye-
HUSI N ero KOMMOHEHTbI CBA3aHbl Mexay cobon n obbektamm OKpy-
xawowero wmupa. Tak, wHanpumep, K. lonnep (nccnegosatens
NOrMYEeCKNX acneKkToB A3blka) yAa4YHO 3aMeTWr, YTO CMbICIT CrOB On-
pegenseTcs yepes Ux UCMONb30BaHNe B peun (TEKCTax). Tem He Me-
Hee, niobas kHUra no Teopum, B TOM YUCIE N MaTEMATNYECKON, 00bIY-
HO HauMHaeTCa C MNPOCTPaHHbIX ONUCaHWIA NpeaMeTa M CTpemMuTCs
aate 6onee 4veTkoe ero "onpegeneHue". OgHako 3TO MO CyLIECTBY
Wb CTUMYNAUUA UHTYULUKW YiTaTeNs, HanpasrieHHas Ha TO, 4Tobbl
OH HacTpPOWUNCsa Ha NpeamMeT U3yYEHUS U Npeosonen BO3MOXHbIE Ncu-
xonornyeckne Gapbepbl, BO3HUKAOLIME Mpu BCTpeye C HOBbIM. [1o
OOnbLIOMY CYETY CTUMYMALMSA UHTYULWMW HE NMEET HENOCPEACTBEHHO-
ro OTHOLIEHUSA K camoi Teopun. [pyrumu cnosamu, UHTEpnpeTauus
TEOpUN He SIBNAETCS YacTbld 3TOW Teopuu. JTO 3ajaya €€ NpvMeHe-
HUSI K KU3HU.

CylllecTBEeHHBIM /151 KAHTOPOBCKOIO MOHMMAHMSI MHOXECTBA SIBJIsI-
eTcs TO, 4To cobpaHrWe 0OBEKTOB caMo TT0 cebe paccMaTpuBaeTcs Kak
olMH 00bekT. Ha mpuponmy oOBEKTOB, KOTOPbIEé MOIYT BXOIUTb B
MHOXECTBO, He HAKJIAmbIBaeTCs] HMKAKWX OTpaHWYEHWH. DTO MOTYT
OBITh YKCIa, HAOOPHI CUMBOJIOB, JIOAM, ATOMBI U T. II.

MHoxecTBa MOTYT ObITb KOHEUYHBIMM U OECKOHEYHBIMU. Koweuwwie
MHOXeCTBa cofiepXkKaT B3JeMEHTbl, KOTOpPble MOXHO COCYUTAThb WU
MEepeYNCIUTb. DTO O3HAYAET, BO-TIEPBbIX, YTO UMEETCS MPUHUUNUAAbHAA
BO3MOXHOCTb COIMOCTABUTH KAXJIOMY 3JIEMEHTY MHOXKECTBA HEKOTO-
poe HaTypajibHoe vucio (1, 2, 3, ... ), U, BO-BTOPbIX, 3TOT Mepecuer
Korma-HUOyab 3aKoHUYUTCs. Tak, HampuMep, 6eCKOHeYHOe MHOXKECTBO
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BCEX LIENbIX YMCEJ MOXHO HayaTbh IEPEeYUC/IsATb, HO ITOT Ipolecc
HUKOIJA HE 3aKOHYMTCS: ISl JIOOOro Lea0ro Yucia MOXHO CO31aTh
cieaylollee, NpubaBuB K HeMy 1. A MHOXECTBO BCeX AEHCTBUTEIbHBIX
yuces, Takxe siBisoleecss OSCKOHEUHbIM, Jaxe€ HayaTb lepeyuc-
JSITh HEBO3MOXHO. MHTepecHO, yTo 3TOT (hakT ObUT YCTAHOBJIEH
Kanropom tonbko auib B KoHue XIX Beka M mpousBel HA Marema-
TUKOB OLLEJOMJIAIOLLIEE BIIEYATICHUE.

CyllIecTBYIOT U KOHEYHBIE MHOXECTBA, MEPEYNCINTb DJIEMEHTBI KO-
TOPBIX Mpakmuuecku HEBO3MOXHO. A xouy oOpaTuTh Ballle BHUMaHUE
Ha cjaoBo "mpaxtndecku”. IlpeacraBuTeseM TaKUX MHOXXECTB MOXKET
CJIY>KWUTb, HAIIPUMEP, MHOXECTBO BceX morméOmmx B KymiukoBckoil Out-
BE, a TaK:K€ MHOXKXECTBO BCEBO3MOXKHBIX ITOCIEA0BATEILHOCTEN HYyNel
u eguHUL UIuHOM 100. MBI yBepeHBI, 4YTO 3TH MHOXECTBA KOHEUHBbI.
KonuuectBo mornOimmx He MOXET OBITh OECKOHEUYHBIM, HO MBI JI100
HE 3HaeM, Kak UX MepeYrcInuTh, MO0 pelleHue 3TOi 3aJadyn TpedyeT
HEMMOBEpPHO OOJBIINX 3aTpar pecypcoB. KonandecTBo IoCIemoBa-
TeJIbHOCTEN U3 HyJeit u eqHuL grHoii 100 pasHo 2190, Dro yncio
0oJIbllIe KOJWYECTBA aTOMOB B BUAMMOI YacTU BCEJIEHHOM, U, CJIENO-
BaTeJIbHO, HE XBATUT XWU3HW MHOTUX ITOKOJIEHWI JIIOAEl, YTOOBI TIe-
peunciauTh (UM CreHepupoBaThb) TaKHUE IOCIEIOBATEIbHOCTU AaXe
C TIOMOLIBID CaMOro OBICTPOAEHCTBYIONIEro KoMmIibioTepa. OmHAKo
B MaTeMaTUKe IpakTU4ecKas U TeopeThdeckas HEeBO3MOXHOCTU dYe-
ro-mubo — 3TO pa3nuyHble Bellu. [IpakThueckue TPYTHOCTU WUTHO-
pUPYIOTCS MaTeMaTHKaMM, a BBIIBICHHE NPUHIWIIMAJIBHOW HEIOoC-
TIDKUMOCTH ((PyHIaMEeHTAJIbHBIX IIPEAe/OB) Yero-Inbo SBISIeTCsT IS
HUX 4YpEe3BBIYAHO LIEHHBIM pe3yabTaToM. MarematudyecKash Teopus
MHOXECTB paccMaTpUBaeTcsl ceifuac Kak (hyHIaMEHT BCeil MaTeMaTh-
KU, 2 TAKXKe KaK MPOCTPAHCTBO U CPEICTBO M3yUYeHUs] GECKOHEUHOTO.
DTO OUeHb UHTEPECHO, HO JAHHAS KHUTA He 00 3TOM.

B xoMIbloTepHOI MpakTUKe M, B YACTHOCTH, B 0a3ax JAHHBIX Mbl
nMeeM JAeI0 ¢ KOHEYHBIMM MHOXECTBAMU, XOTS MHOIIAa W O4YeHb
OonbluMuU. I103TOMY MBI 3aCTpaxoBaHbl OT JIOTMYECKMX HEOoIpene-
JIEHHOCTEN W TYMHUKOB, KOTOPBIE MOTYT BCTPETUTHCS B objacTu Oec-
KOHEYHbIX MHOXecTB. OIHAKO HaM IIPEACTOUT MPEeoaosieBaTh MpaK-
TUYECKHE TPYTHOCTH, CBSI3aHHBIE C OYEHb OOJBIIMMU KOHEUYHBIMU
MHOKECTBAMM, HO 3TO 337a4a CKOpee TEXHOJOIMH, YeM MaTeMaTUKMU.
Tenepsb obpatTuMcs K HOPMATBEHBIM acTIeKTaM KOHEYHBIX MHOXKECTB,
4yTOObI KPAaTKO U SICHO NPEACTaBUThb cebe TO, ¢ YeM B OOJNBIIOM MHO-
Too0pasuy YaCTHOCTEN MBI MMEEM JeI0 B XKM3HH.
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MTaK, MHOMecmeo ABIACTCA TEM, YTO MMECT OJCMCHTBI, a J/1eMeH-
most — 3TO TO, YTO Jmbo BXOOUT, 100 He BXOOUT B JAHHOC MHOXE-
cTBO. B MHOXeCTBE HE MOXET ObITb JABYX WJIN 0osiee OAMHAKOBbBIX
JJIEMECHTOB, a MOPAIOK PACIIOJOXEHHNA 3JIEMEHTOB B MHOXKECTBE HE
HUMEECT HUKAKOIO 3HAYCHMA. 3aMeTl/IM, YTO 3THUM MHOXKECTBA OT/IU-
YamTcsd OT MACCHBOB — OOBEKTOB SI3BIKOB nporpaMMuUpOBaHUA U
KOMIIbIOTCPHDbIX ITPOIrpaMM. MaccuBnl B nporpaMmax TaK WM MHa4ye
YHOPAOOYEHBI U MOTYT COJICPXKATb OAMHAKOBLIC 3JICMEHTDI. Bwmecte
¢ TCM, HMYTO HE MCLIACT paCcCMATPUBATb MACCUBbLI KdK MOIC/Ib (He-
KOTOpPOC l'[pI/I6JTI/I)K€HI/IC) MHOXeCTB. BaxHo auinb INOMHUTb, 4YTO
MACCUB — 3TO HEKOTOPOC MNPOIrpdMMHOC BOILIOLICHUE HUACK KOHECY-
HOro MHOXECTBA, UMCIOIIECE AOMOTHUTEIIbHBIC CBOﬁCTBa, KOTOPBIC HE
00513aHO UMETh MHOXECTBO.

O0o3HaYuM HEKOTOPOC MHO2KECTBO CHMMBOJIOM A, d BCC DJICMCHTHI,

BXOJIAIIME B 3TO MHOXECTBO, — CUMBOJAMU dj, dy, ..., dy . TOraa
3anuch A= {al, Ay, ey aN} 03HAYaeT, YTO MHOXECTBO A COAEPXKUT
TOJIbKO T€ BJIEMEHTbL dj, dy, ... , d) , KOTOPbIE YKa3aHbl B (PUIYPHBIX

ckoOkax. HamomHIO, 4TO BCe 2AeMEHThl Pa3inyHbl, & MX IOPSII0K
B (PUTYPHBIX CKOOKAX HEe MMEEeT 3HAUYCHMSI.

Kakoit-1m16o smeMeHT x MOXeT MpHHAmMIEXKATh WIM He IpHHAIIe-
KaTb MHOXecTBY A. UToObl yKazaTb, YTO BJEMEHT X MPUHALICKUT
MHOXXECTBY A, IUIIYT x € A, a €CIK X He IPUHAIIEKUT A, TO TTUIITYT
x¢ A. MHOXECTBO MOXET U He CONepXKaTb JAEMEHTOB, TOIAA €ro
HA3bIBAIOT TTYCTHIM W 0003HAYAIOT KaK .

HDOCTeﬁMHﬁ croco0 IJIs1 OIIPEACTICHNUS KOHKPETHOTO MHOXKECTBaA
COCTOUT B TOM, YTOOBI SIBHO yKaszaTrb BCC DJICMCHTDLI, IIPUHAIICKAIIUEC
OTOMY MHOXCCTBY. OT0 TaK HAa3bIBACMBIN 3KCHEHCUOHAAbHBIL CIIOCO0
OIIpCaCICHUA MHOXECTBA. Ecnu konunuecrso QJCEMECHTOB, BXOJALIMUX
B MHOXECTBO A, HECBCJ/IMKO, TO 3TOT crnocod BIOTHE MPUMEHNUM Ha IpakK-

THUKE. AOCTATOYHO HAITUCATb BbIPAXKEHUE BUIA A= {al s yy e d N} .

OmHaKo MpH TOCTATOYHO OOJNBIIMX MHOXKECTBAX 3TOT CIIOCO0 HE TIOMXO0-
aut. Torma MCMIONb3yIOT TAK HA3bIBAEMbIH UHMEHCUOHAAbHBII (HESIB-
HBII) crmocob ompeneaeHns MHoXecTB. OH OCHOBAaH Ha MCIOIb30Ba-
HUM HEKOTOpoi GyHKIMHK (IropuTMa), KOTOpas oIpenesser Iis
KaXXIoTO 3JIeMEHTa, MPUHAIEKUT M OH JAaHHOMY MHOXKECTBY WIIH
Her. IlycTh A1 HEKOTOPOro MHOXECTBa A ompeneneHa Takas (QpyHK-
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uug  Py(x). Ecaim  BMecTO  nepeMeHHOR X [OACTaBUTH

B €€ BbIpaXKE€HME KOHKPETHbI 2JEMEHT @, TO Pe3yJbTaTOM BbIYMCJIE-
Hua Py (a) oymer oo UCTHUHA (true), mubo JIOXKD (zfalse),

B 3aBUCMMOCTH OT TOTO, NMPUHAMIEXKUT WIK HET DJEMEHT a MHOXe-
crBy A. Takum obpaszom, dynkuus P,(x) NPUHUMAET B KayecTBe

ApPTYMEHTOB 2JI€MEHThl M3 HEKOTOpOH o0sacTu (YHUBEpPCYMa) U BO3-
BpaliaeT OJHO M3 JABYX 3HAYEHWI, KOTOphIE MBI 3/eCh O00O3HAYaeM

kak UCTUHA u JIOXDb (1. e. dynkuusa P,(x) sABisercs ABY3HAU-

Hoit). C apyroil CTOpPOHBI, Mbl MOXEM CaMU OMpPEeIUTb KaKylo-
HUOYAb NBY3HAYHYIO (yHKUU (X)), IPUHUMAIOUIYID B KAYECTBE

apTyMeHTa 3Ha4eHUs M3 HeKoToporo yHuBepcyma. Torma sta (yHK-
Mg OyAeT ompenensiTh HEKOTOPOe MHOXKECTBO, & MMEHHO MHOXECT-
BO BCEX Te€X JMIEMEHTOB YHUBEPCYMA, JJIsI KOTOPbIX 9Ta (PYHKIIUS BO3-
ppauaer 3HaueHue MCTHMHA. YkazaHhblie aABy3HAuHble (QYHKUWH
B MaTeMaTUUyecKON JIOTMKe Ha3blBAIOTCH Hpedukamamu.

B kauecTBe mpumepa paccMOTPUM BbIpZKEHHE X < 5. DTO TUITMUYHOE
BBEIpaXEHHE CpaBHEHUA. 37ech uepe3 x obo3HAaYeHa IIepeMeHHas,
3HAUEHUs] KOTOpOi OepyTcsl U3 MHOXKECTBAa BCEX AENCTBUTEIBHBIX
yucesn. Torga 5TO BbIpaXeHHWE MOXET MPUHUMATh 3HAYEHUS
NCTHUHA unu JIOXD B 3aBUCHUMOCTH OT TOTO, KakKoe 3HaueHue Oy-
JeT ToJcTaBleHo BMmecTo x. Bompeku crioxuBliieiics maremMarnye-
CKOH MpakTHKe Mbl MOIJIM Obl 3amucarTh JaHHOE BbIpaXKeHUE U B Ta-
KoM Buzae: <5(x). 3mech <5 — oOo3HaueHUE MNpeauKara "ObITh

MeHblie 5". JlaHHbIA Ipeaukar ompeieisieT MHOXECTBO BCeX AeicT-
BUTEJIbHBIX YMCeJl, KOTOPble MeHblile yucia 5. OOparure BHUMaHUE,
YTO Mbl HEKOTOPbIM KOHEYHHLIM 00pa3oM ompeeiuiu OeCKOHEUHOe
MHOKECTBO.

AHAJIOTHIHO MBI MOXEM ONpPENENUTh C TIOMOIIBI0 TpeanKaTa
Kpacnwvii(x) MHOXECTBO BCEX KPaCHBIX 3JIEMEHTOB. Pazymeercs, MBI

JOJLKHbI MMETb aJI'OPUTM BbIYMCACHUA [OAHHOIO IIp€iukKara, T. €.
AJITOPpUTM ONPCIACICHUA, ABIACTCA U Hpe[L’bHBJICHHbeI SJIEMCHT X
KpaCHbIM MJIM HET.

B gBHOM Buae (3KCTeHCHMOHAIbHO) MYCTOE MHOXKECTBO 0003HAYACT-
cs kak {}. MHTEHCHOHAIBbHO MYyCTOE MHOXECTBO OIMpPeaesieTCs
yepe3 HEKUI MpeauKaT, KOTOPBIA JTOKEH I BCeX DJIEMEHTOB YHU-
BepcyMa.
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‘ Mpumevanue }

Mpeavkatel B MaTemMaTWyecKOW norvke SABMSTCA ABY3HAYHLIMU
dyHkumamu. OgHako kak B MaTeMaTuke, Tak U Ha NpakTuKe Hepeako
BCTPEYAIOTCH CUTyaUuK, K KOTOPbIM H0MbLIe NOAXOANT MHOrO3HaYHas
W, B YaCTHOCTU, TpEX3HaYHasa noruka. Tak, Ans HEKOTOPOro 3fieMeHTa
X Ppes3ynbTaTOM BbIMWCIIEHUS 3HAYEHWA HEKOTOPOro npegukara P(x)
MoxeT ObITb He Tonbko MCTUHA unu JIOXb, HO 1 HekoTOpoe TpeTbe
3HayeHue, Hanpumep, NULL. [MocrnegHee nHTepnpeTnpyeTcs Kak "He
onpegeneHo" unu "He n3BecTHO". Takas norvka B TOM WM MHOM BUAE
npvHATa NpU NoJLep)KKe COBPEMEHHbIX 6a3 AaHHbIX. Hanpumep,
cronbeu Tabnuubl 6a3bl AaHHBIX MOXET COAepXxaTb NOMUMO Habopos
Kakux-TO CMMBOIOB 0Cc060e 3HauYeHne NULL, KOTOPO€e MOHUMAETCH Kak
"ele He BBeAgeHHOe", "noka HemaBecTHoe" 1 T. N. OgHako 3amedy, 4TO
NOHMMaHue TPEX3HAYHOWN NOTUKM Nyylle YCBauBaeTCa Npu NOHMMaHUK
Kraccm4eckomn ABY3HAUYHOM FTOTUKK.

Mexay MHoOXeCTBaMU OIpEAeNsieTCs omHouieHue exkauenus. Tax,
MHOXECTBO A BKJIIOYAETCS B MHOXECTBO B (3TO yTBepXiaeHUe 3aIlu-
chbiBaeTcsl Kak A C B), ecld KaxIblid 3JeMEHT MHOXecTBa A Ipu-
HaIJAEXUT U MHOXecTBY B. B 3TOM ciydae roBopsiT, YTO MHOXECTBO
A sBasieTcss IOAMHOXECTBOM MHoxecTBa B. JIBa MHOXECTBd paBHBI
(A=B),eciu AcB u BC A, 1. e. oba MHOXECTBA BKIIOYAIOTCS
Jpyr B JIpyra u, CjieJloBaTeJIbHO, COCTOSAT U3 OJHUX U TEX XKE JIEMEH-
TOB. QUeBUIHO, UTO JIHOOOEC MHOXECTBO SIBJSIETCSI CBOUM IIOJAMHOXE-
CTBOM, T. €. [JIs1 J1I0OOro MHOXecTBa A BBIIOJHSIETCS OTHOLUEHUE
Ac A. OnHako B obuieM caydyae u3 Toro, uro 4 C B, elie He ciie-

ayer, yto BC A.

Ilycmoe muoxcecmeo & BKITIOYAETCS B JTI000€ MHOXKECTBO, T. €. JUISI JTIO-
00oro MHOXeCTBa A UMEET MecTo BKIoueHue & C A . DToT Pakr, XOTb

OH M O4YeBMIEH, MOXHO gokazark. IIpeanonoxum, yro & < A JOXHO.
Ho 310 MOXeET ObiTh TOJBKO B TOM Cjlyyae, KOLAa CYLIECTBYET HEKuit
3JIEMEHT X, TaKOH, uto x € & U x ¢ A . OIHAKO 3TO HE BO3MOXKHO, T. K.
IIyCTOE MHOXECTBO & HEe UMEET DJIEMEHTOB I10 ONpele/IeHUIO.

He cnemyer cmeliuMBaTh OTHOLLUEHUE MPUHAMLIEKHOCTH € MEXAY 2Je-
MEHTaMM M MHOKECTBAMM U OTHOLIEHME BKITIOUEHUST C MEXIY MHOXE-
ctBamu. Tax, Hanpumep, eciu x€ A u A€ B, To 3TO elle He O3HAYya-

eT, Yro x € B. pyroii npumep: eciu Az{B, a, c} u Bz{a, d},
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To Be A, HO He BepHO, yTo B C A. BepHo jaulib, 4To {B}QA,

T. €. MHOXECTBO, COCTOSIIIEE U3 JIEMEHTA B, gBIsAeTcS MOAMHOXECT-
BOoM MHOXxecTBa A. MlHaye rosopsi, 31€MEHTbl HEKOTOPOIO MHOXECT-
Ba A caMid MOTYT OBITb MHOXECTBAMH, HO JJIEMEHTHI MOCIEAHUX HE
00513aT€/IbHO SIBJISIIOTCS ieMeHTaMu MHoxecTBa A. Tak, B paccmar-
puBaemMoM Tipumepe ac€ A, ae B, de B, Ho d ¢ A. 3aMeTuM Tak-
K€, 4TO BJIEMEHT U MHOXECTBO, COIEPXKALLee €IMHCTBEHHBLIA 3TOT
SJIEMEHT (T. €. X U {X} ), — pa3HbIe TOHATHSI.

Han MHOXecTBaMu MOXHO BBIIIOJHSTh Pa3ivM4Hbie Olepanuu: o0be-
muHenne (UJ), mepeceuenue (), BoUMTAHUE (—) W AEKAPTOBO TIPO-
u3BeaeHue (x).

Obsedunenue muoxucecme A U1 B ectb MHOXeCTBO, 0003HaYyaeMoe Kak
AU B , xoTopoe cOIepXUT BCe 3IEMEHTH MHOXECTBa A M BCe djie-

MeHTbl MHoxecTBa B. Ilycrb, Hanpumep, A= {a, b, c, x, y} ,
B= {a, b, x, y, z} . Tornza AUB= {a, b,c, x,y, z} . HanomHlo, urto
B JIIOOOM MHOXKECTBE BCE DJIEMEHTHI JOJIKHBI OBITh pa3udHbL. Jpy-
UMM CJIOBaMu, MHOXeCTBO AJ B cOAEPXUT TOJbKO TAKUE DJIEMEH-

Thl, KOTOpblE€ IPUHAIIEXAT MHOXECTBY A UIU MHOXeCTBY B (B0o3-
MOXKHO, 1 060UM OqHOBpeMeHHO). B wactHocTt, AUJ = 4.

Lepecevenue muoncecme A u B ectb MHOXECTBO, 0003HAYAEMOE KaK
AN B, KOTOpoe CONEPXUT BCE SIEMEHTHI, MPUHAMIEXKAIINE KaK
MHOXECTBY A, TaK ¥ MHOXecTBy B. Eciu Takmx 3IeMeHTOB HET, TO
nepeceyenne MHoxectB nycro (A(1B=O). Hanpumep, mnycrb

Az{a,b,c,x,y}, Bz{a,b,x,y,z}. Torma AﬂBz{a,b,x,y}.
B yactHoctn, A\ =0 .

Bbluntanue u3 MHoxecTBa A MHOXeCTBAa B [aeT B pe3yibTare MHO-
JK€CTBO, HA3bIBAEMOE PA3HOCIMbBI0 ITUX MHOXECTB, M 0003HA4YaeTCsl
Kak A— B . DTO MHOXECTBO COAEPKUT BCE BJIEMEHThI MHOXECTBA A,
KOTOpblE HE mnpuHamiexar wMHoxecTBy AB. Hampumep, mnycTb
Az{a, b,c,d, x, y} , Bz{a, b, x, y, z}. Torma A—Bz{c, d} .
B uvactHoctu, A— O =A. Ecnu mHOoxecTBa A U B He IepecekalTcs
(r.e. ANB=J), To A-B=A. MHoxectBo A—B Ha3bBaIOT
TaKKe donoauenuem MHOXeCTBa B 1o MHoXecTBa A.
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JleKkapToBO IpPOU3BEASHUE MHOXECTB OYAeT [10APOOHO PacCMOTPEHO
jganee B pazd. 1.2.

O60o3HaunM yepe3 / MHOKECTBO BCEX JIEMEHTOB, KOTOPOE HA3bIBACT-
¢ yuusepcymom. Ilpemmonaraercs, 4ro 000 3JeMEHT, ¢ KOTOPBIM
MBI UMeeM JIeJIo, TIPWHAMISKNUT YHUBepcyMy. Torma ioboe MHOXKe-
CTBO A sBIIsIeTcsl TIOAMHOXeCTBOM yHUBepcyma: A c /. PasHocTh
I — A Ha3bIBaOT AOTMOJTHEHWEM MHOXeCTBA A 1o yHHUBepcyMa (WIn
IPOCTO AONOJIHEHUEM) U 0603HAYAIOT uepe3 A .

‘ Mpumevanue }

B matemaTtnyeckon nutepartype ana o6o3HaveHusa onepauun BblunTa-
HMS MHOXECTB 4acTo Mcnonb3yoT obpaTHbIi craw (V).

Hanee mpuBeAeHbl OCHOBHbIE PAaBEHCTBA, MCIIONb3YEMble MPU MPeod-
Pa30BaHMU BBIPAKEHMI ¢ HECKOJBKUMU OIEPALMIMU HAl MHOXECT-
BaMU:

A=A — 3aKOH ABOIHOIO AOMONHEHUs! (OTPULAHUS);
AU A =1 — 3aKOH UCKITIOUEHUS! TPETHETO;

AN A= — 3aKOH NPOTUBOPEUNS;

AU =4;

ANI=4;

3aKOHBI MopraHa:

(ANB)=4UB,;

(4UB)=4NB;

aauaaud

O 3aKOHbI KOMMYTATUBHOCTU (II€PECTAHOBKU):
AUB=BUA;
ANB=BNA4;

0 3aKOHBI ACCOIMATUBHOCTU (TPYIIITUPOBKN):

AU(BUC)=(4UB)UC;
AN(BNC)=(4NB)NC;
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O 3aKOHBI AUCTPUOYTUBHOCTU (COUYETAHMUSI OMEpaLIUii):
AU(BNC)=(4UB)N(4UC);
AN(BUC)=(4NB)U(4NC).

YrtoObl A0KA3aThb PABEHCTBO JABYX MHOXECTB, OOBIYHO MOKA3bIBAIOT,
YTO MEPBOE MHOXECTBO BKJIIOYAETCSI BO BTOpOE, a BTOpoe — B Iep-
Boe. KpoMme Toro, B caMoM /10Ka3aTesbCTBE OTHOCUTENbHO MHOXKECTB
UCTIONB3YIOT MPENTOXKEeHUs TUIA "TIYCTh HEKOTOPbIM 3JAEMEHT X MPU-
HAUIEKUT TaKOMY-TO MHOXecTBY". IlOCKOJBKY paccMOTpeHue Cu-
Tyalluu HaAYMHAETCSl C JIOCTATOYHO MPOU3BOJIBHOTO 3JIEeMEHTa, TO B
UTOI® Mbl IOAYYaeM YTBEPXIEHME OTHOCHUTENbHO HE TOJNbKO 3TOrO
9JIeMeHTa, HO U BCEro MHOXEecCTBa, KOTOPOMY 3TOT "MPOU3BOJBHBIN"
9AeMEeHT MNPUHAMLIEKUT. DTO oOlIMe MpaBuja M0Ka3aTeabCTBA pa-
BEHCTB M BKJIIOUEHUSI MHOXECTB.

B xauecrtBe VYHPpaXKHECHUA JOKAXKEM OIHO M3 NMPUBECACHHBIX pAaHEC pa-
BCHCTB, 4 MMCHHO OJMH M3 3dKOHOB ZLI/ICTpl/I6YTI/IBHOCTI/II

AU(BNC)=(4UB)N(AUC).
,H.HH OTOI'0 AJOCTATOYHO JOKA3aTh ABAd BKIIOYCHUS:

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

(AUB)H(AUC)QAU(BHC).
1. Joka3areabCcTBO BKIIOUEHUSI AU(BﬂC)g(AUB)ﬂ(AUC).

BuibepeM mpon3BoIbHEI 25eMeHT x € AU (B nc ) . Torma xe 4
um x€BNC. Eciu xe A, 10 BepHo u To, 4yt0 x€ AUB n
xe AUC, a cnenosarenbHO, X €CTb OIEMEHT IEPECEYEHUs ITUX
MHoxecTB. Ecnu xe xe B(1C, 10 x€ B u xeC. Crenopareib-
Ho, u B 31oM ciyyae xe AUB u xe AUC . Takum obpasom,
xe (A UB)N (A uc ) . IlockonbKy Mbl paccMarpuBald IPOU3-
BobHbIE aemeHT x€ AU(BMNC), 1o Tpebyemoe BKIIOUCHUE

MHOXECTB TOKa3aHO.
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2. JoKka3areabCTBO BKIIOUEHUS (AUB)ﬂ(AUC)gAU(BﬂC).
Ilycrb xe(AUB)ﬂ(AUC). Torna xeAUB u xeAUC.

CnenoBatenbHo, x€A wumm xe xeB u xeC, T.e.
xe AU(BNC).

Ha »sToMm nokaszarenbcTBo PAaBEHCTBA ABYX MHOXECTB 3dKAHUYMBACTCA.

WTak, Mbl paccMOTpesu MOHSITHEe MHOXEeCTBAa U OCHOBHbIE oIepaluu
Hax MHoxecTBaMU. Ternepb KpaTko pacCMOTPUM TOHSITUSI BbICKA3bl-
BaHUs W Tpeaukara. BeickazpiBaHMe, ¢ TOYKW 3peHUs] MaTemaTuue-
CKOH JIOTMKM, HE 3aBUCUMO OT €ro WH(MOPMAIIMOHHOTO COAepKaHUS
U cMbIcia, MO0 UCTUHHO, Jnbo JoxHo. HampuMep, BbicKa3biBaHUE
"IBaKABLI JBa PABHO YETHIPEM' CUYUTAETCS MCTHHHBIM, a BHICKA3bLIBa-
Hue "Bce MTHULbLI MOTYT JieTaTh' — JIOXHBIM (TIOCKOJIbKY €CTbh, Ha-
MpUMEP, CTpayc, KOTOpblli He jJeTaeT). ONHAKO MBI MOXEM COCTaBUTD
BbIpaXeHHUE, B KOTOpoM OyayT ¢UTypupoBaTh HEKUE H3HAYaTbHO
HeoTpeesleHHble OObeKThl, BpOJe MEPEMEHHbIX B MaTeMaTUYECKUX
BbIpaxkeHusix. Hampumep, BbipaxkeHue x <10 MoOXeT ObITb KaK HC-
TUHHBIM, TaK U JIOXKHBIM B 3aBUCUMOCTH OT TOTO, YTO UMEETCSI B BU-
Iy MoJ MepeMeHHoi x (T. e. KakoBo ee 3HaueHue). BoipaxeHune "He-
YTO SIBJSIETCS KPACHBIM" TakXke HE MOXET MPUHATb KOHKPETHOTO
3HAUEHUS] UCTMHHOCTH, TOKA Mbl HE OIPEeNe] UM, UYTO MOHMMAETCs
mox cimoBoMm "Heuto". Tak, ecau B BoIpaxkeHue x <10 moacTaBUTb
qucio 3, To oHo mpumeT Bun 3 <10 u Oymer mctTuHHBIM. Eciu ke
B 9TO BbIpaXeHUE MOACTABUThL YMcio 12345, To mosyuyuTcsl JIOXKHOE
BbIcKa3blBaHKE. BbIpaxkeHus ¢ repeMeHHbIMU, BO3BpallalolIue OJHO
u3 aByx Bo3MoxHbIx 3HaueHuit (MCTHUHA wiu JIOXD) nocne nox-
CTAHOBKM BMECTO TMEepPeMEHHBIX KOHKPETHBIX 3HAUeHWi, Ha3bIBAIOTCS
npeduxamamu. TlycTb MMeeTcsl HEKOTOPOE BbIpaXeHUE C TepeMeH-
HbIMU X1, X2, ..., xn. Obo3HauuMm ero kak P(xl, x2,..., xn), non-

YepKMUBasE TEM CaMbIM, 4YTO 3TO IIPOCTO HeKoropas (GYHKLUSI OT A
aprymeHToB. OCOOCHHOCTbIO 3TOM (YHKLMU SBASIETCS TOJBKO TO,
4YTO OHA JBY3HA4YHasi — IPUMHUMAET OJHO M3 JBYX BO3MOXHBIX 3Ha-
yeHuiit (MCTHUHA unu JIOXKDb).

Kak B 00OBIYHOI peur, TaK ¥ B MaTeMaTHYecKOi JIOTMKE YacTO KC-
TTOJTB3YIOTCSA TaK Ha3bIBacMbIe OOIIEYTBEPAUTENLHBIE W YaCTHOYTBEP-
IUTeNbHBIe BhICKa3bIBaHUA. [IpemtoxkeHne "Bce TOAM MIIEKOIIMTAIO-
mue” SIBISIeTcsl TPUMEpPOM  OOIIeYTBEPAUTEILHOTO BBICKA3BIBAHMUS,
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a OpenjoxeHue "HeKOTOPbIe JIOAUW — XEHILIMHb" — OpUMEpP YaCTHO-
YTBEPAUTEJILHOIO BbICKA3bIBAHMS. 3aMETUM, YTO 00a 3TU BbICKA3bIBa-
HMS SIBJISIIOTCS UCTMHHbIMU. Pasymeercsi, Mbl MOIJiM Obl MPUAYMaTh U
KaKue-HUOYAb JIOXXKHbBIE BbICKA3bIBAHUS. B 3THX BbICKA3bIBAHUSIX, KaK
HEeTPyJHO 3aMETUTh, UCIIONb3YIOTCS cjioBa "Bce" U "HEKOTOpbIe", UI-
paioilye onpeaeaeHHyo (GYHKUMOHAIbHYIO poib. OHM YKa3bIBalOT,
B HACKONbKO OOJbIIONH 00JACTH 3HAYEHMH IMEpeMEHHBIX IpeauKaT
SIBISIETCS UCTUHHBIM. T1oaTOMY 3TM C/lOBA HA3bIBAIOTCS KEAHMOPAMU.
CnoBo "Bce" o3HauaeT, YTO MPEAUKAT UCTUHEH ISl BeeX (Kaxaoro,
JA1000ro) BjeMeHTa YHMBEPCYMa, a CJIOBO "HEKOTOpble" — IO Kpaii-
Heil Mepe Ui KaKoro-HuOyab OJHOIo /eMeHTa. B MareMaruyeckoii
JIOTUKE 3TU KBAHTOPbI 0003HAayaroTcs yepe3d V u I U Ha3blBalOTCs
KBAHMOPaAmu 6ceo00UHOCIU U CYUlecin8o8aHisi COOTBETCTBEHHO.

BripaxkeHue VxP(x) nmoHuMaeTcsl Kak BbICKAa3blBaHUE, YTO [JIS1 BCEX
9JIeMEHTOB yHUBepcyMa Tmpeaukar P(x) wuctuHeH. BripaxeHue
dxP(x) oszHayaer, yro mpeaukar P(X) HMCTUHEH AJis1 HEKOTOPOro
sJeMeHTa yHHMBepcyMma. BoickaseiBaHus VxP(x) u IxP(x) yxe He
3aBUCAT OT 3HAYEHMS X U MOIYT ObITb KAK MCTUHHBLIMM, TAK U JIOX-
HbiMu. Hampumep, BbickasbiBaHue Vx(sin(x)=1) soxHO, a BbIcKa-

3pIBaHue dx(sin(x)=1) UCTUHHO.

K mpeaukaram, KaK ¥ K BbICKA3bIBAHUSIM, MPUMEHHUMbI OIEPaTOphl OT-
PULIAHUS (_ ), KOHBIOHKIMU (& ) ¥ Au3bloHKUMU (Vv ). B pesynbrare
TIPIMEHEHNST 3THX OITePaTOPOB TTOYIAETCS COBCEM JAPYTOI TIPEIIKAT.
Oneparop OTPULIAHKS U3MEHSIET 3HAYEHUE MIPEAMKATA HA [IPOTUBOIIOIOX-
Hoe. Tak, eciu npeaukar P(x) UCTUHEH, TO Tx) JIOXEH, U HA00OPOT.
Oneparop KOHBIOHKUUK BBIMIOJHSET POJIb JIOTUUECKOTO corsa U,

a IM3BIOHKINU — Jjorudeckoro cowosa WJ/IN. Tak, mig aByx mpemu-
karoB P(x) m Q(x) npemmkar P(x)& Q(Xx) UCTUHEH TOJbKO TOTAA,

KO[Ja MCTMHHbl OJHOBpeMEHHO o0a [OpeaiuMkara; [peaukar
P(x)v QO(x) MCTUHEH TOJABKO TOIAA, KOIAA UCTUHEH XOTs Obl OIUH

U3 TIPETUKATOB.

W3 BBILLIEU3NTOXEHHOTO CJEAYeT, UTO BbipaxeHue VxP(Xx) sKBUBa-
JeHTHO BbipaxeHuio P(al) & P(a2)&...& P(an), e al, a2, ..., an —
9JIEMEHThl YHMBEpCyMa. AHAIOIMYHO, BbipaxkeHue JxP(x) 3KBUBa-
JeHTHO Bbipaxeuuto P(al)v P(a2)v...v P(an). HerpyaHo 3ame-
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TUTh, YTO €CJIM UCTUHHO BbICKa3blBaHWE VXP(X), TO NCTUHHO U BBI-
cKaszbiBaHMe JxP(x), XOTs oOparHOe B OOILIEM ciyyae HE BEPHO (ECTH

BEPHO YACTHOE YTBEPXIEGHME, TO COOTBETCTBYIOLUEee ofllee YTBEp-
KIeHUe MOXeT ObiTh M He BepHbIM). Hampumep, yTBepxkiaeHue
"HEeKOTOpbIE JIIOAU YMHbL" UCTUHHO, HO YTBepxk/eHue "Bce JIIOAU YMHbI"
cKopee JIOKHO, YeM UCTUHHO.

I[O CHUX ITOP MbI pacCMAaTpUBaAIN MPEAUKATHI TOJIBKO OT OJIHOM epe-
MeHHoM. OmHako OpeauKarbl MOIYT COACPXKATb M HECKOJbKO IIEPE-

MeHHBIX. HampuMep, mpeankar ¥ - y= y2 — Xx TIpeAcTaBiseT coboit

PAaBCHCTBO [IBYX YMCJIOBbIX Bblpa)l(eHMfI ¢ AByMA HNEPEMECHHBIMU —
XN Y. Cnez[y}omee BBIPAKECHUE ABIACTCA UCTUHHBIM BBICKA3bIBAHUEM:

VxEIy(x2 -y= y2 - X).

HN3meHenue tuna KBAHTOPdA B BbIPpAXCHNMU MOXET USMCHUTDL €I0 3HA-
YCHHUEC WMCTUHHOCTH. TaK, HaIpuMmep, CIacaymruee BbICKA3bIBAHUC
JIOKHO!

EIxVy(x2 —-y= y2 —X).

Opnako g awbdoro nmpeaukara P(x,y) eclii UCTUHHO BBICKA3bIBA-
Hue JyVxP(x,y), TO ICTHHHO 1 BbIcKasbiBaHue VxJyP(x,y). NHaue

IroBOp#A, IMEPECTAHOBKA KBAHTOPOB BCCO6LLLHOCTI/I 1 Cylmi€CTBOBAHUSA
BMECTE C COOTBCTCTBYWOINUMHU UM IIECPEMCHHBIMU HE U3MCECHACT 3HA-
YC€HUA UCTUHHOCTU BbICKA3bIBAHMA.

Hepr,ZlHO 3dAMCTHUTb AHAJOIMUI0 MEXKAY OICpaluAMKU Hald MHOXKECT-

Bamu (-, U, ) u Han npenukaramu ( , &, v). Dra aHamzorus
o0yCJIOBlIeHA TeM, YTO, BO-TIEPBBIX, MHOXECTBA MOXHO 3a1aThb He
TOJBKO SIBHBIM OOpa3oM IyTeM MEepeYMCIeHUs] UX DJEMEHTOB, HO U
yepes MpeanKarhl W, BO-BTOPHIX, JIOOOU TpeanKar 3a1aeT MHOXKECT-
BO BCEX TEX DJIEMEHTOB, AJIS1 KOTOPHIX OH MCTUHEH.

Ilycts P(x) — HekoTopblii mpenukaT. Torga cpaBeIuBbl CIEAYIO-

HIKME paBCHCTBA:

VxP(x)=3xP(x);

xP(x)=VxP(x).

Ilyctp, Hanmpumep, P obo3Hauvaer cBOiicTBO "OBITH KpacHBIM'. Torma
IepBoe M3 JBYX YKA3aHHBIX PABEHCTB O3HAYAET, YTO BBICKA3BIBAHME
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"He BEpHO, YTO BCE X KpacHble" DKBUBAJIEHTHO BbICKA3bIBAHUIO "He-
KOTOpble X He KpacHble". Bropoe paBeHCTBO yTBepXIaeT 3KBUBa-
JIEHTHOCTb BBICKA3bIBAHUII "HE BEPHO, YTO €CTb KPacHblil 0oObeKT"
U "Bce 0OBEKThl HEe KpacHbIe".

1.2. OTHOWIEeHuA

1.2.1. O6wme cBepgeHns

B mpenpimyiieM pasgene MBI pacCMOTPEIM TIOHATHUS MHOXECTBA U
npennkara. JIo6oil mpemukar ompeaenseT HEKOTOpoe MHOXKECTBO
9JIEMEHTOB M3 KaKOro-TO YHUBEpPCYyMa, a MMEHHO MHOXECTBO TeX
9JIEMEHTOB, TSI KOTOPBIX OH MCTUHEH. TakmM oOpasoM, TpemuKaT
MOXXHO MHTEPIpPETUPOBATh KaK IBY3HAYHYIO (YHKIIMIO, OTIPEIeIsIIO-
IIy10, obJamaeT JIM 3JeMEHT HEKNMM CBOWMCTBOM, HalpuMep, CBOMCT-
BOM TIPWHAIIEKHOCTH TAHHOMY MHOXECTBY.

Ilpenuxar P(x) oT ooHOIl mepeMeHHOU X OmpeaeasieT MHOXKECTBO

3JIEMEHTOB, MPU TOJCTAHOBKE KOTOPBIX BMECTO X OTOT MpEAMKaT cTa-
HOBUTCS MCTUHHBIM BBICKa3biBaHWeM. OXHAKO TPEANKATBI MOTYT CO-
JEepXKAaTb U HECKOJbKO NepeMeHHbIX: P(xl, x2, ..., xn). Takue npenu-

KaTbl ONPEeAeSIOT MHOXECTBO 37AeMeHTOB Buaa (xl, x2, ..., xn), T. €.

TMOCJIEAOBATEILHOCTEN 3JIEMEHTOB YHUBEpPCyMaA. Taxkue ocjenoBa-
TCJIBHOCTN C€II€ HA3bIBAIOT KOPTECXKAMU. Hal'[pI/IMep, IpeanKar

X2+ y2 =1 ompeneaser MHOXECTBO TOYeK (MX KOOPAMHAT), Jiexa-

IIMUX Ha OKPY>KHOCTU €AMHUYHOTO pagnyca ¢ HEHTPOM B HaYaJI€ CUC-
TEMbI KOOpAWHAT.

B ob6mem ciayuyae snemeHThl X1, x2, ..., Xxn KOpTexXell MOIyT BblOu-

paThcsl HE M3 OMHOTO MHOXECTBa-yHHUBEpcyMa, a W3 pasHbIX. IlycThb
nepeMeHHble xl, x2, ..., xn B npenukare P(xl, x2, ..., xn) npobera-

0T 3HayeHuss u3 MHoxecTB Al, A2, ..., An cootrBercTBeHHO. Torma

TOBOPST, YTO 3TOT MpeauKaT ompenessieT OTHOIIEHUE MeXAy 3Jje-
MeHTaMu MHoXecTB Al, A2, ..., An WU MPOCTO MEXIY MHOXecCTBa-

MU Al, A2, ..., An. BOTo  oTHoulleHUE  O00O3HAYUM  4Yepe3
P(A4l, A2, ..., An), T. €. TaK ke, KaK U NpenuKar.
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I/IT&K, OTHOIIECHUE €CTb MHOXKECTBO, JJIEMCHTAMU KOTOPOIO ABJISIIOT-
C4d KOPTCXKH, KOTOPLIC, B CBOIO O4YE€PECIAb, COCTOAT U3 JICMCHTOB JpPYy-
I'MX MHOXECTB. an/I OTOM MCXKIY JIIOOBIM KOPTEXKEM OTHOLICHUA U
CdMHMM OTHOLICHUEM HMMEET MECTO OTHOLUCHHEC MNPUHAIJICKHOCTH <,
HO H€ BKIIOUYCHUA C . KOpTC}K HIPpEACTAaBIACT coboit He MHOXECTBO,

a YIOPAIOYCHHYIO 110C/I€A0BATC/IbHOCTb 2JIEMECHTOB.

PaccMoTtpum B KauecTBe MpUMeEpa OTHOLUEHUE OTLUH U IETH. OTO OT-
HOILEHUE MEeXTy MHOXECTBOM MyXuMHH W MHOXECTBOM  JIOIM:
OTLH ¥ JETU (MYXUVEH, Jiomv). Mbl He OymeM ceduac ompeaessiTh mpe-
JIMKAT, 3aJal01IUil 5TO OTHOILEHNEe. AJITOPUTM OTIPENESIEeHNs] OTLIOBCTBA
MOXET ObIThb pasiuMyHbIM. Hampumep, MOXHO OIpPaHHUYUTHCS TOJBKO
OIPOCOM BCeX MYXXUMH Ha MpeaMET, KaKUX JIeTeli OHU UMEIOT, TIPOBECTU
TEHETUYECKYIO BKCIEpTU3y U T. II. Kak Obl TO HU ObLIO, B pe3yJbTare
Mbl IMOJYYUM MHOXECTBO Bcex Koprexeill Buma (x1, x2), B KOTOPbIX

yepes x1 1 x2 0003HAYCHBI JTIOM, TAaKKe, UTO X1 SABISIETCS OTHOM IS X2.
B kauectBe MMeH Jroaeil cieayeT BbIOpaTb MX YHUKAIbHbIE MASHTHDU-
Karopsl. DaMuInst, UM U OTIECTBO IS TOM e BPSIT JIU TTOMOMIYT.
Bo3moxXHO, oKakercsd AOCTATOYHBIM MCIOJNb30BATH IOMOJHUTEIbHbIE
TIaCTIOPTHEIE TaHHBIE, OTIEYaTKN MAJbIIeB WIM CHUMOK Pamy>KHON 00o-
JIOUKH ra3a. OueBUIHO, YTO MHOXKECTBA OTLIOB U XKEHUIUH BKIIOYAIOTCS
B MHOXECTBO JIIONICH, HO HMA ONHA XEHIIMHA He TIPHHAMICKUT MHOXKE-
cTBy oTLOB. [loaTOMy B paccMarpuBaeMOM OTHOLUEHUU OTLH ¥ NETU HE
OyleT HU OIHOTO KOpTeXka, B KOTOPOM Ha TIEPBOM MECTE CTOSITIO OBI MMSI
KeHIMHbL. KpoMe Toro, Hu OIMH YeJOBEK HE MOXET ObITb OTLOM IS
camoro cebs. [losToMy B OTHOILIEHWM He OyaeT HU OTHOTO KOpTeXa,
B KOTOPOM IEPBbIi MU BTOPOil 2MEMEHT COBMAAAIOT. DTU M, BO3MOXHO,
Ipyrue 0cOOEHHOCTH, XapaKTepU3YIoIe OTHOIICHNUE, Ha3BIBAIOTCS OTr-
PAHUYEHUSIMH €TO LIEJOCTHOCTH.

3anaBasi OTHOLIEHME OTLH M IIETM, Mbl MOXEM, MO KpaiiHeil mepe
TEOPETUYECKU, IOCTYIUTD cienyoluM odpazom. CHauana BO3bMEM
MHOXKECTBO  BCEBO3MOXHBLIX Koprexeill (xl, x2), B KOTOpBIX

xl €MYKUVHH M X2 €JI0mM, a 3aT€M BbIOEPEM M3 3TOrO0 MHOXKECTBA
TOJBKO T€ KOPTE€XU, B KOTOpPbIX X1 sgpiasgercsa oruom i x2. Ilony-
YEHHOE MHOXECTBO U OYyAeT MpeAcTaBIsITh CO00 MHTEpecylolllee Hac
OTHOILIEHUE OTIH ¥ NETH.

MHoxecTBO BceX BO3MOXHBIX KopTexel (x1, x2), B KOTOpPBIX

xle A1 u x2e A2, Ha3bIBaeTCs OeKapmogviM Npou3eedeHuem MHO-
acecme Al n A2 u obosHavaercsd Kak Al x A2 . KonmuecTBo 371€MEHTOB
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B JIEKAPTOBOM IMPOU3BEACHUN PABHO MPOU3BEACHUIO KOJNYECTB DJIe-
MeHTOB B MHoxecTBax Al u A2. Hanpumep, ecinu Alz{a, b, c} u

A2 = {x, y} , TO:

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

Paccmotpum eie oguna mpumep. Ilyers X, Y — MHOXecTBa AeiicTBU-
TEJIbHbIX YMCEJ, COCTABJISIOLIMX OTPE3KU YUCIOBbIX OCEH IPSIMO-
YTOJBHON CHCTEMBI KOOPAWHAT, TOrda MHOXECTBO X XY MOXHO
MPeACTaBUTh KAK MHOXECTBO TOYEK IPSIMOYIOJAbHUKA ¢ abCcLUcCaMU
n3 MHoxecTBa X u opauHatamm u3 Y. Kpupas, HapucoBaHHas
B 9TOM IIPSIMOYTOJIbHUKE, 33Aa€T HEKOTOPYIO 3aBUCUMOCTb (OTHOLIE-
Hue) y= f(x) mexay X u ¥, KOTOpYIO MOXHO MPEACTABUTb MHOXE-

CTBOM Map KOOPAMHAT TOYEK, JIEKALINX Ha KpUBOK. OueBUIHO, 3TO
MHOXECTBO SIBJISIETCSl IOIMHOXECTBOM AEKAPTOBOIO MPOM3BEACHUS
X xY wu MoxeT ObITh MPEACTABICHO B BUAE IBYXCTONOLOBOIl Tabnu-
upl. B ogHom crosnbue 3TOi TabaAMLbl 3aMUCBHIBAIOTCS 3HAYEHHUS X,
a B IPyrOM — COOTBETCTBYIOILME 3HAUeHUs! y GYHKUMOHAIBHON 3a-
BucuMocTu y = f(x).

HekapToBo TipousBeneHue st # MHoxecTB Al, A2, ..., An 0b6o3Ha-

qaeTcst Kak Alx A2x...x An U COCTOUT U3 BCEBO3MOXKXHBIX KOPTEXEN
Buga (xl, x2,...,xn), B KOTOpbiXx xle€ Al, x2€ A2, ..., xne€ An.
Hanmpumep, mycTe ToBaphl Ha CKJIaae MMEIOT XapaKTepPUCTUKU, BBI-
OupaeMble M3 MHOXECTB HAVMEHOBAHVE, KOJMYECTBO, IEHA M
nocTaRmmK. Torma tabmuma, comepKallasl CBEIEHMS O BCEX TOBapax
Ha CKJ1ajae, IPEeACTaBSIET OTHOLUEHME MEXIY YKA3aHHBIMU XapaKTe-
PUCTUKAMU, a BCE €€ CTPOKU — KOPTEXH, MpHHAIIeXKAIINE HEKOTO-
POMY IMOAMHOXKECTBY 1€KAPTOBOIO MPOU3BEAEHUSI:

HAVMMEHOBAHME X KOJIMYECTBO X HEHA X IIOCTABIIK.

Hrak, Hekoropoe otHoiueHue R(Al, A2, ..., An) ecTb MOAMHOXECT-

BO IeKapTOBOro InpousBeacHust Alx A2x..x An, T. €. UMEET MECTO
BKItoueHue R(Al, A2, ..., An)C Alx A2x..x An. Ilpu n=1 R(Al)

NpeacTaBiseT coboil MPOCcTO MOAMHOXECTBO MHOXecTBA Al M Ha3bl-
BaeTcsl yHapHuim. [lpu n =2 oTHolleHUe Ha3biBaeTcs OuHapHuim. Tak,
OTHOILLEHMS PABEHCTBA, IMOPSAKA M CXOACTBA SBJSAIOTCS MpUMEpaMu
OuHapHbIX oTHoweHU. [Ipu 7 =3 oTHOLIeHUE HA3bIBACTCS MepHAap-
Hoim. Hepenko n-apHble OTHOLUIEHMS HA3bIBAIOT TAKKE H-MECTHBIMU.
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1.2.2. Cnoco6bl npeacTaBneHNs OTHOLLUEHUIA

K mpencraBieHusiM OTHOILEHUI MbI NIPUXOAMM, Korma Tpedyercs
HAIJISIAHOCTD WM ONpPeAeJeHHOe YIO0OCTBO ISl XPAHEHMS MaHHBIX
1 MAaHUIYJIMPOBAHUS UMU. PACCMOTpUM HECKOJIbKO BAPUAHTOB.

B BBIpOXIEHHOM ciydyae yHapHbLIX OTHOLIEHUW MBI MMeeM Jejo
C OOBIYHBIMM MHOXECTBAMM, KOTOPBIE €CTECTBEHHBIM 00pAa30M TIpEe/-
CTABJISIFOTCSI CIIUCKOM CBOWX 3JIEMEHTOB WJIU XK€ OJHOCTOJIOIIOBOM
TaOJMUIIEN, B KAXKION CTPOKEe KOTOPON yKazaH HEKOTOPbI 3AeMEHT
MmHoxecTBa. Ilpu aToM He ciieayeT 3abbiBaTh, YTO MHOXECTBO HeE
NpejanoaaraeT HUKakoro nopsiaka sjaeMeHToB. [To3ToMy /Ba crucka,
COJIEpKAIUE OIHU W TE XKE IJAEMEHTHI, HO YIOPSIOUYECHHLIE pa3any-
HbIM 00pa3oM, SIBJSIOTCS 9KBUBAIEHTHBIMU C TOUKU 3PEHUSI TEOPUU
oTHolleHui. MHaue roBopsi, OHU TPEACTABSIOT OJHO U TO XKe OT-
HOIIIEHUE.

BunapHbie (1ByxMecTHbIE) OTHOLIEHUS MOXKHO IIPEICTABUTH B BUJE
rpadoB, a TakxKe AByXcTonbuoBbix Tadnul,. B rpacdoBom npencrasie-
HUM KaXKIOH BepILIMHE COOTBETCTBYET HEKOTOPBIA 3JIEMEHT OJHOTrO
U3 JABYX MHOXecTB. OT OJHOH BeplIMHBI K APYroil IPOBOAMTCS
CTpeJiKa, €C/i MEePBblil DAeMEHT HAXOAMTCS B paccMaTpUBAEMOM OT-
HOILEHMM cO BropbiM. Hampumep, oTHOlLIEHME TOCTMXKUMOCTU Hace-
JIEHHBIX IYHKTOB M3 JAHHOIO IYHKTA C IIOMOIIbIO aBUAPEiiCOB SIBJIsI-
eTcsl OMHApPHbIM OTHOLIEHHWEM MEXIY MHOXECTBOM ABUAPENICH
U MHOXECTBOM [YHKTH HABHAUEHWA. Mbl OPOBOAMM M3 BEPILUHbI
rpada JOCTUXMMOCTH, COOTBETCTBYIOLIEW, Hanpumep, peiicy P123,
CTpeJIKy B BepliuHy "MocCKBa", eciu 3TUM peiicoM MOXHO 100paTbcst
J0 JaHHOro mnyHkra. OuyeBUAHO, MHOOPMALMIO O AOCTHUKUMOCTU
IIYHKTOB aBuapeiicaMu MOXHO NPEACTaBUTb M B BMUIE ABYXCTOJOLIO-
Boii Tabauubl. B nepsoM cronllie yKa3blBalOTCs aBuapeiichbl, a BO
BTOPOM — IIYHKTbI Ha3HauyeHus. B Kaxnoil cTpoke ykasblBaeTcs, Ka-
KHUM aBUapeiicoM U Kylda MOXKHO aonereTb. Kaxaas crpoka Tabiauibl
NpeacTaBiseT coboil KOPTeX OTHOLIEHMS.

TepHapHBIE (TpeXMeCTHBIC) OTHOIICHUS MOXHO TIPEACTaBUTh B BUIEC
rpadoB, a TaKXKe TPeXCTOMOIIOBBIX Tadauil. B rpadoBoM mpencrasie-
HUU 3JIEMEHTaMH MHOXECTB ITOMEYAIOTCs He TOJBKO BEPIINHBI, HO U
ctpenku. [lycTb, HampuMmep, OTHOIIEHHWE COAEPXKUT CBEACHHUS He
TOJIBKO O TOM, KaKUM aBHapeiicoM B KaKhe MYHKTBI MOXHO TIOTIAacTh,
HO U 3a KaKoe BpeMsl. BpemsT moera MOXXHO yKas3bIBaTh HETIOCPEACT-
BEHHO OKOJIO CTPEIKH, COCIMHSIONICH HOMep aBHapeiica W IYHKT
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Ha3HA4YCHUA. HpeﬂCTaBﬂeHI/IC 5TOr0 OTHOILEHMS C MOMOLIbIO Tabnu-
bl OYEBUJIHO.

BunapHsle W TepHapHBIE OTHOIIEHWS, ATPHOYTHI KOTOPBIX TPUHU-
MAIOT 3HAYEHMS U3 YMCJIOBbIX MHOXECTB, IPEACTABISIOTCS elle U B
BHJIEe TPpaUKOB — KPUBBIX U MMOBEPXHOCTEH B TOW WJIM WHOW CHCTe-
M€ KOOpJMHAT.

OTHOILIEHUs1, APHOCTh KOTOPbIX Oosbllie 3, NpeAcTaBUTh rpaduyecku
npobsemarnyHo. Jdaxe eciaum Kak-TO UCXUTPUTBCS BTO clenarhb, TO
pe3yabrar Bpsa au OyaeT HarasaaHbiM. OcTaeTcs TabJMYHBINA CIIOCOO,
KaK JOCTaTOYHO YHUBEPCAIbHBIN ST IpecTaBIeHUs] OTHOIIEHUH.

Ilpr TaGMMYHOM TMpeACTABICHUN KaXIOMY KOPTEXY OTHOIIECHUS
B3aMMOOJHO3HAYHO COOTBETCTBYET CTpOKa (3amMch) B Tabauue. Ho He
BegKasl TaOMUIIA TIPENCTaBIsIeT HeKOTopoe oTHolneHue. Tabauya —
9TO MNPIMOYIOJbHAS CETKa, B SYEHMKAX KOTOPOH MOXKET HAXOAUTHCS
Bce, 4TO yromHo. [1pu 3TOM pasjIndHBIe CTPOKH 3TON TAOIHMITHI MOTYT
COllepKaTh B COOTBETCTBYIOILMX CTOJOLIAX OJMHAKOBBIC JaHHbLIE.
dpyruMu ciioBaMu, TAOIUIIEI MOTYT COIEPXKATh MACHTUYHBIE CTPOKH.
B »TOoM cnyyae COBOKYMHOCTh BCE€X CTPOK TaOJulbl HE SBJSETCS
MHOXECTBOM, a 3HAYWT, He TIPeACTaBIsIeT coboit oTHomeHusa. Ha-
IIOMHIO, YTO MHOXECTBO — 3TO COBOKYIHOCTb PA3JIMYHbIX DIEMEH-
toB. TakuMm o6pasom, J06Oe OTHOIIEHHWE (B ONpeAeecHHOM paHee
CMbICJI€) MOXHO MpPeICcTaBUTh B BUAE TaONUIbl, HO 0OpaTHOe yTBEp-
XIeHune, BooOIIe TOBOpsI, He BEepHO — He BcsKasd Tabauila mpeacTaB-
JsIeT KaKkoe-HUOyAb OTHOLIEHUE.

Ilpu npencraBneHUU OTHOLIEHUS SIBHbIM OOpa3oM B BUE TaOJMLIbL,
ee HeJIb3sT paccMaTpuBaTh MPOCTO KaK BMECTHIININE TAHHBIX, B KOTO-
poe MOXHO 100aBIsITh HOBbIE 3alMCH WM YAAIATb crapbie. [1o6aBs-
JeHWe, yIajJeHne W W3MeHeHNe MAaHHBIX B TaKOH TabauIle MpHBOINT
J1b0 K IPyroMy OTHOILEHUIO, JM00 K HUKAKOMY OTHOILEHUIO (eciu
B TAOJIHIIE OKAKYTCS ONMHAKOBBIE 3ATTUCH).

TabnuyHoe mpencTaBieHue OTHOUIEHU — BTO Ype3BbIYAWHO TLI0A0-
TBOPHbINA TEXHOJOIMYECKUI MpUeM, 00eCeUnBILMA CO3MaHUe U LIM-
poOKoe TIpakTUdeckoe MpuMeHeHne 0a3 JaHHbIX. To obCcTosATeabCTBO,
YTO OTHOLUEHMS — IPOCTO MHOXECTBA, MO3BOIMIO M3y4aTb Mpode-
Mbl PeJISIIIMOHHBIX 0a3 JaHHBIX Ha TEOPETHUYECKOM YPOBHE, B MUpPE
MareMaTuku (ajredpa MHOXECTB M MCUMCJIEHME IPEeIUMKATOB), a He
TOJNIBKO B Mupe TexHomoruu. B pesynbrare paspadorka CYDB/I, KoH-



34 nasa 1

KpeTHbIX 0a3 JaHHBIX, I3bIKOB MAHUIIYJUPOBAHUS AAHHBIMU, B TOM
yucyie u SQL, Boapy3uiaach Ha TBepAblil TeopeTudyeckuit pyHAaMEHT.

Hanee Mbl OyneM paccMaTpuBaTh OTHOILIEHUSI, MPEJACTaBIss UX B BU-
Je Tabnull. BBegeM HECKONbKO TEPMUHOB, KOTOpPbIE OOBIYHO MpUME-
HSIIOTCSl B TEOPUM OTHOIlIeHUM. Tak, roBopss 0 HEKOTOPOM OTHOIIIe-
Huu R(Al, A2, ..., An), Mbl UM€EM B BUIY CJIENYIOLIEE.

O Otnomrenne uMeeT umst R. Hanpumep, cBemeHust o ToBapax, xpa-
HAIUXCA Ha CKIIaze, oopa3yloT HEKOTOPOe OTHOIIEHHE, KOTOPOMY
MOXKHO JaTh UMS CKIIAT.

O MuoxectBa Al, A2, ..., An, 05 KOTOPbIX OIPEACIEHO OTHOILIE-

Hue R, UMEIOT pasinyHble UMEHA, Ha3blBaeMble ampubymamu OT-
HollleHusi. Mbl OyaeM cuutath, uto Al, A2,..., An — 3To aTpu-

OyTbl oTHolueHUsl. COBOKYMHOCTb BCEBO3MOXHBIX 3HAYeHUI
aoboro MHoxectBa ¢ uMeHeM Ai (i=1,2,..., n) Ha3biBaeTcs

domenom atpubyta Ai. 3aMeTuM ellle pa3, YTO B OTHOIIEHUM HE
MOXET ObITb IByX M 0ojiee OJUHAKOBBIX aTpUOYTOB, XOTS UX JIO-
MEHBbI MOTYT OBITb M OJMHAKOBBIMU (B CMbIC/IE PaBEeHCTBA MHO-
xxecTB). Hampumep, oTHOLIIeHUE CKJIAJ MOXET ObITh OIMpeAeseHo
Ui aTpUuOyTOB HAMMEHOBAHME, KOJIMUECTBO, LIEHA M IOCTABIMK.
CTpyKTypy  3TOrO  OTHOIIEHHWS  MOXHO  3amuMcartbh  Tak:
CKJIAL (HAVMEHOBAHUE, KOJIMYECTBO, IIEHA, ITOCTARIMK). Kaxabii
aTpuOyT UMeeT CBOM TOMEH — MHOXECTBO BO3MOXHBIX 3HAUCHUIA.
Hanpumep, noMeHoM aTpubyTa KOJIMUECTBO MOXET ObITh MHOXeE-
CTBO HeOTpUUATeJbHBLIX 4uced. Ilpy TabanyHOM MpeacTaBIeHUU
OTHOUIEHUS] KAXKIOMY aTpuOyTy COOTBETCTBYET 3arojIOBOK CTOJIO-
11a, a TOMEeHY — MHOXECTBO 3HaYeHMH B 3TOM CTOJIOIIE.

O Ilopsinok nepevyuciaeHus] aTpuOyTOB B CTPYKTYpPE OTHOLIEHHUS He
nMeeT 3HaueHus. MHauye ropopsi, MepecTaHoBKa aTpuOyTOB Mec-
TAMU OCTABJISIET CAMO OTHOIUEHME IPEXHUM, XOTSI BUI TaOJIMLIbL,
NpeACTaBIdIoONIEN 9TO OTHOLIeHUe, MeHsieTcs. Hampumep, oTHO-
IHeHUs CKJIAT (HAMMEHOBAHME, KOJIMYECTBO, IIEHA, NMOCTARIMK) U
CKJIAL (IOCTABIMK, HAMMEHOBAHUE, KOJMMUECTBO, I[EHA) CUMTAIOT-
Cs1 DKBUBaJIEHTHbLIMU.

O DOneMeHTaMW OTHOIIECHHS SBISIOTCS KOPTEXU — TOCIEIOBATEb-
HOCTH 3HAYeHWII aTpuOyTOB OTHONICHHWS. B oTHOIIEHWH He MO-
XeT OBITb IBYX M 0ojiee OMWHAKOBBIX KOPTEXel, a MOpSIoK pac-
MTOJIOKEHUST KOpTeXell He uMeeT 3HadeHUs. [Ipm TabaumyHOM
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NpPEeACTABACHUM OTHOLIEHUS KaXIOMY KOPTEXY COOTBETCTBYET
crpoka Tadnuubl. CTpoky TadAM1Ibl Mbl OyJAeM HA3bIBATb 3AHUCIMU.

1.2.3. Onepauunun Hag OTHOLUEHUAMM

Koiab ckopo oTHolleHUE — 3TO MHOXECTBO (2 MMEHHO MHOXECTBO
KOpPTEeXei WM, IPYyTUMU CJAOBAMMU, 3allkceil), TO K HUM IPUMEHUMBbI
BCE TEOPETUKO-MHOXECTBEHHbIE OIepaliiid, PACCMOTPEHHbLIE paHee.
OaHako B peJISILMOHHON TEOpUU OCOOYI0 posib UIPAIOT CIICLUANbHbIE
orepaluu, Jexaiue B OCHOBE sA3bika SQL:

O cenexums,
O npoekuus;
O ecTecTBEHHOE COeIUHEHUE.

OTU omnepauuUd BbIPAXKAIOTCS HEKOTOPHIM OOpa3oM 4epe3 OObIYHbIE
onepauMyu Haj MHOXECTBAMHU, TaKMe KAK OO0beAuHEHUE, Iepeceye-
Hue, BbIYMTAHUE U JeKapTOBO MpousBeaeHue. Paccmorpum ux Goiee
MOAPOOHO.

Cenekuus

Onepanus ceaekiuu (BbIOOPKM, OTpaHUYEHMS) OTHOLUEHMS BbIACISI-
€T M3 HEero HEeKOTOpoe IOAMHOXECTBO KOPTEXEeil, KOTOpbIe YIOBJe-
TBOPSIIOT HEKOTOpoMy ycinoBuio. Ilpu padore ¢ 6azamMu JaHHBIX BbI-
Oopka M3 Bcelf HMeEIOlIeHcs COBOKYIMHOCTU TOJbKO TpeOyeMbIX
JAHHbIX — 3TO HauOojee 4acTo mpuMeHseMas omepaumsa. KoHkper-
HOE OIpeeeH)e 3TOH omepaluuy 3aBUCUT OT BUAA ycioBus. OmHOI
M3 YACTHBIX PA3HOBUAHOCTEN omepaluu CeIeKLUHU SBISETCS omepa-
1IMS CY>KEHMS OTHOILEHUS1, KOTOPYIO MbI 31€Ch U PACCMOTPUM.

Ilycte uMeeTcsi HekoTopoe oTHouieHue R(Al, A2, ..., An). O6o-
3HaYUM JOMEHbl aTpudyTtoB Al, A2, ..., An 5TOro OTHOLUEHUA Ye-
pe3 D1, D2, ..., Dn cooTBeTcTBeHHO. HamoMH10, UTO JOMEH aTpu-
Oyra — O5TO MHOXECTBO €ro [IONYyCTUMBIX 3HaueHui. /Jlaizee
o0o3zHauyum uepe3 dl,d2,...,dn xakue-HuUOYyAb IOIMHOXECTBA
aomeHoB DI, D2,..., Dn  coorBeTcTBeHHO (T.e. dic Di,
i=12,..,n). Torna cyucenuem otHoweHuss R(Al, A2, ..., An)
Ha  MHOXecTBO  dlxd2x..xdn  Ha3blBaeTcs  OTHOUIEHUE
R(Al, A2, ..., An)Nd1xd2x...xdn. Tlo cyiiecTBy, JaHHasi OMeparus
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MPOCTO BbLAENSIET M3 MCXOJHOIO OTHOLUEHUS TOJbKO T€ KOPTEXMU,
B KOTOPbBIX 2J€MEHThbl (3HaueHUs aTpuOYyTOB) IMpMHALTEXAT yKa-
3aHHBIM MOJMHOXECTBAM COOTBETCTBYIOLIMX ITOMEHOB. 3aMETUM,
4YTO B YAaCTHOM ciyuae, Kkoraa di =Di and Bcex i=1,2,...,n, cy-
XXKEHUE OTHOIIIEHUS R(A1, A2, ..., An) Ha MHOXECTBO

dlxd2x..xdn paBHO UCXOOHOMY OTHolueHUlo R(Al, A2, ..., An).

Ha puc. 1.1 B xauecTtBe npumMepa IOKA3aHO HEKOTOPOE OTHOILLEHUE
R(Al, A2, A3), nomeunl D1, D2 u D3 arpubyroB Al, A2 u A3, Heko-
TOphIe TTOAMHOXecTBa d1, d2 u d3 3TMX JOMEHOB, JEKAPTOBO IIPOM3-
BedeHUe d1xd2xd3 W pe3ynabraT Cy:KeHHS MCXOMHOTO OTHOIICHUS
Ha MHOXeCTBO KopTexell dlxd2xd3.

R{A1.A2.A3) : Tabnuua d1xd2xd3 : Tabnmua
Al | A2 | AT Al | A2 | A3
a X ! 8 i 1]
e i H a y ]
4] z k b i rm
C X n b y m
C X B 8 i b
a y h
b i h
b y n

D1 D2 D3
. @ . : d2 :
Cywenne R(A1,A2,A3) na d1xd2xd3 : Tabnmua
Al | AZ | A3

m
M

Puc. 1.1. lNpumep Cy>XeHUS OTHOLIEHUS
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PaccMoTpuM B KadecTBe mpuMepa OTHOILEHWE BAPINIATA (COTPYIHMK,
BHILIATA), KOTOPOE€ MOXKHO IIPEACTABUTb B BUAE [IBYXCTOIOLIOBOM
Tabnuubl. B 2TO Tabnuue B CTOAOLE COTPYIHMK yKazaHbl MMEHA
COTPYAHUKOB HEKOTOPON (pUPMBl MUJIM KAKOTO-TO €€ IMOoApa3e/aeHUs,
a B CTOJIOLIE BHIUIATA — JIEHEXHAs CyMMa, IIPUYUTAIOLIASICS COOTBET-
CTBYIOILEMY COTPYAHHMKY. JlONYCTUM, HAC MHTEPECYIOT BbIILIATHI TOJb-
ko MBaHoBy u IlerpoBy — sseMeHTaM JOMEHA arpudyTa COTPYIHUKIAL.
O6ozHauuM uyeped Deorpymx MHOXECTBO BCeX 3HAYEHMI cTonbua
COTPYIHMK. DTO U €CTh AOMEH aTpuOyTra COTPYIHMK. AHAJIOIMYHO,
0003HauUuM 4epe3 Deypmra AOMEH aTpuOyTa BHIDIATA. Torma MHTEpe-
Cylolllee Hac OTHOLIEHHE MOXHO ONPeeIUTb CASAYIOUIUM 00pasoM:

SAPIJIATA (COTPYIHMK, BHIUIATA) (| {MBanos, Herpos} X Deummara

3nech yepe3 {Msaros, llerpos} 0003HAYEHO TpedyemMoe MOIMHOXECT-
BO JIOMeHa aTpudyTa COTPYIHUK.

Ha ecrectBeHHOM $i3blKe 3aIPOC HA I10JYYEHME YKA3aHHOIO MHOXeE-
CTBa KOPTEXEeH BBILISAMT OYEHb [IPOCTO: "BbIOPATb KOPTEXKHU, B KOTO-
PbIX 3HAYeHMEe arpudyTa COTPYIHMK PAaBHO "MBamoe" WIM "lerpos".
DKBUBAJICHTHbII 3aMpoc MOXHO chOpMy/IMpoBaTh U Tak: "BbIOparb
KOPTEXH, B KOTOPbIX 3HAaYeHue aTpuOyra COTPYIHMK PABHO "Msa-
HOB", M T€ KOPTEXKU, B KOTOPbIX 3HAUeHUE arpubyra COTPYIHNK paB-
HO "Ierpor”. OOpaTUTe BHUMAHKE HA UCIOJAb30BAaHUE COI0O30B "uaun"
u "n" B 9TUX PopMyaupoBKax 3ampocoB. Eciau B nepBoii dpopmyniu-
poBke "uiau"” 3aMeHUTb Ha "U", TO MCKOMOE MHOXECTBO KOPTEXe
Oyaer 3aBeJAOMO I1YCTbIM, IIOCKOJIbKY arpubyT COTPYIHMK B OIHOM U
TOM XK€ KOPTEXE HEe MOXET MMETb jiBa M Oosiee pasiduyHbIX 3HaAue-
Hus. Bropasi dopMmyiaupoBka gomyckaer 3ameHy "u" Ha "win", mo-
CKOJIbKY B HEil pedb MAET O Pasiu4HbIX 3HAYEHHUsIX arpubyra B pas-
JUYHBIX KopTexax. [1pumeHssi B 00bIUHOI peun cowosbl "u" u "unu'",
BCeraa CleayeT OTAaBarb cebe OT4YeT B TOM, YTO MMEETCS B BUIY —
00beAMHEHUE UM [IEPECEYCHUE COOTBETCTBYIOIIUX MHOXECTB.

‘ Mpumeyanune }

Ha si3bike SQL gaHHbI 3anpoc hopMynupyeTcsa cneytoLym obpasom:

SELECT * FROM SAPIJIATA WHERE COTPYIHVK='ViBaHOB' OR COTPYIHNK=
'TleTpoB ' ;

Mo-pycckn 31O BHIMSAAWT Tak: «BbIBpaTe KOPTEXU (3anucu) n3 Tabnu-
Ll 3APIUIATA, B KOTOPbIX aTpubyT (CTOon6ew) COTPYIHIK MMEeT 3Hade-
HWE 'Veanor' UMW 'TlleTpoB'».
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Mpoekuyusa

Onepanust IpoeKiMKU OTHOILEHHUS 3aKJII0YaeTcsl B yIAIEeHUU U3 HEro
yKa3aHHBIX aTtpubyToB. IlycTh JaHO HEKOTOpOE OTHOIIEHUE
R(Al, A2, ..., An). O6o3HaYUM 4epe3 A MHOXECTBO {Al, A2, ..., An}
BcexX aTpUOYTOB OTHOLIEHMS, a yepe3 X — HEKOTOpPOe €ro IMOJAMHO-
xectBo (T.e. Xc A). Torma omnepaiusi MPOEKUWU OTHOLIEHUS
R(A) Ha MHOXecTBO arpuOyToB X IPUBOIUT K OTHolueHuI0 R[X],

KOPTEXHU KOTOPOIo TOJNYYalOTCSl U3 KOPTeXel MCXOJHOro OTHOlIe-
HUSL IyTeM yJaJeHMusl 3HauyeHMil Tex aTpuOyTOB, KOTOpble HE Ipu-
Hamiexar X. [l moboro koprexa Z U3 otHolueHus R(A) ero mpo-
exuus z[X] Ha MHOxecTBO aTpubyToB X ONpeie/siercs aHaJlorM4yHo:

B 9TOM KOPTEXE CJIeAyeT OCTaBUTh 3HAYEHUSI TOJNBbKO aTpuOyToB U3 X.
OOparure BHHUMAHUE, 4YTO KB3JApaTHble CKOOKM 3[€Ch YKAa3blBAIOT
JUIIL HA TO, UYTO paccMaTpuBaeTCsl MPOEKIIUSI OTHOILEHUS WU KOop-
TEXAa HA 3aKII0OYEHHbIE B 9T CKOOKU aTpuOyThlI.

Ha pnc. 1.2 B xadecTBe mpuMepa MOKa3aHO HEKOTOPOE OTHOIIEHUE
R(A1, A2, A3) u ero npoexkuusi R[Al, A3] Ha MHOXeCTBO aTpubyTOB

{41, 43}

R(AT,A2,A3) : TabnHua Mpoekuma R(AT1 A2 ,A3) na {A1 A3}

Al | a2 | a3 Al | A5
el X I a m
a Y n a h
b z k b k
= X n C 1l
= ¥ n C I

Puc. 1.2. lNMprmep npoekumn OTHOLLEHNS

‘ Mpumeyanune }

Ha aseike SQL npoekumsa oTHoweHus (Tabnvupl) Ha 3a4aHHOE MHOXeE-
cTBO aTpubyToB (CTONGLOB) NPOM3BOAMTCA C NOMOLLLIO onepaTopa:

SELECT cmmcok _cTonbrnos FROM rmMd TaGJMIE;

Ha npakTuke 4acto onepaums NpoeKUUn UCMOoSib3yeTCH COBMECTHO C
onepauuen cenekummn (BbIOOpKM) KopTexen. B aTtom cnyyae npumeHs-
eTcd cneayiollee BbipaxkeHue Ha si3blke SQL:

SELECT cmmcok_cronbrnos FROM rmmd Tabiuiel WHERE yCJloBME BEIOODKI;
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EctecTBeHHOE coegunHeHune

IIpenmonoxum, UMEIOTCS IBa OTHOIIEHMSI, COAEpXKAlllie KPOMe IIpo-
YuxX U OJUMHAKOBbIe arpuOyThl. PaccmoTpuM, Hampumep, ABE TaOaMLbL
R1 (IPENOIABATEIL, IUCIMITIMHA) U R2 (IPENOAABATEL, KAGEIPA).

O OrHourenue Rl comepXUT cBeleHUsI 00 UMeHax MpernogaBaTesiei
U 00 y4eOHBIX AUCLMUIUIMHAX, 3AHSITUSI 10 KOTOPHIM OHU IIPOBO-
aaT. BooOlille roBopst, OMMH U TOT Xe TpernoaaBaTe/ib MOXET 3a-
HUMATbCsl HECKOJbKMMMU JUCLUMIIMHAMM, 4 10 OJHOM U TOM Xe
JUCHUTIIMHE MOTYT IIPOBOAUTD 3aHATUSI pasHbIe MPernogaBaTeIn.

O OtHomrenne R2 COOEPXUT CBEIACHUS O TMPUITUCKE TperomaBaTe-
Jgeil Kk kadeapam. Ilpeamonaraercsi, YTO KaxKIblil MperonaBaTelb
MOXeT OBITh TIPUTIMCAH TOJBKO K OMHON Kadenpe.

EctecTBeHHO, MOXET BO3HMKHYTH 3agadya CBEICHHWS STUX ABYX OT-
HOIUEHMII B OmHO (COENMHUTh JBe TaOJMLIBl B OAHY) —
R3 (IPENONARATEIL, AMCLMILUIMHA, KA®EAPA). Ha puc. 1.3 nmokazaHbl
npumMepbl orHouueHuir Rl u R2, a takke pe3yabTaT UX COEAMHEHUS
R3. BaxXHbIM OOCTOSITENLCTBOM, IMO3BOJMBIIUM BBITIOJIHUTD COEAU-
HEHUE ABYX OTHOLICHUM, SIBASETCS HANMYME Y HUX 00ILero aTpudyra
IPENOJABATEJL. OOpaTuTe BHUMAHKWE, YTO MPOEKIIMS OTHOlleHuUsT R3
Ha arpudyThl {IPENONARATENL, OVCUUIUIMHA} B TOYHOCTM paBHA OT-
HouieHuo RI, a mpoekuuss Ha arpuOyThl {IIPEIOCIABATEJb,
KACEJPA} — OTHOLUEHUIO R2. OTO O3HAYAET, YTO IIpU COCAMHEHUU
oTHomeHuil Rl u R2 B oTHoleHue R3 He ObUIO MPUBHECEHO HUYETO
HOBOIO M HMYEro He Obulo HOTepsiHO. JpyruMu cloBaMu, OTHOLIE-
Hue R3 B TOYHOCTM MpeAcTaBIsSIeT UHMOPMAINIO, COAEpPXKaIyIOCs
B oTHouleHusx Rl u R2.

PaCCMOTpeHHaH ornepauud COCIMHCHUA OTHOLUCHUIA HA3bIBACTCS
onepauueﬁ ecmecmeeHH020 CoeOuHeHUs. Tenepb YTOUYHUM €€ OIIPCac-
J€Hue.

Ilycte nanel aBa otHouieHust RI(Al) u R2(A2), rne Al, A2 — MHO-

kecrBa arpuOyroB (a He oauHOyHble arpulyThl). EcrecrBeHHbM co-
enuHeHueM 3Tux oTHowueHuit RI(A1l)* R2(A2) Ha3bIBaeTCsl OTHOILE-

nue R3(A1UA2), comepxaliee Te WM TONBKO T€ KOPTEXU Z, IS
KOTOPBIX BBIIOJHSIOTCS OJHOBPEMEHHO CJIEAYIOIINAE ABA YCAOBUSI:

O z[Al]e RI(Al);
O z[A2]e R2(A2).
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R1 : tabnHua R2 : TabaMua
I'IF'EI'IO,DAEIATEJ'II:| OACLANIMHA I'IF'EI'IOJJAEIATEJ'II:| KADEOPA,
MeaHoe MWlaTemaTHYeCKHA aHanKa Meanoe 101
MEaHOE [eoMEeTRHA Muxainoe 103
MEaHOE TeopA BEPOATHOCTERA MNetpoe 101
Winxainoe ClpraHMyeckasd KHMHA Cepreee 102
Winxainoe HeopraHW4eckan xumua Cuaopoe 102
Ceprees KEAHTOESA MExaHHKa Tenopoe 101
Ceprees AToMHaA dK3HKE
Ceprees TuzMka TEEPLOMD TENS
Cupopoe AToMHaA dK3HKE
Cuaopoe KEaHOBAA MEXaHWES
Cupopoe TepmogHHAMKKS
MNetpoe hWlaTemMaTHYECKHA aHaNKs
MNeTpoe MWlaTemaTHYECKaA Narka
MNetpoe TeopMA MHOXECTE
TenopoE Tanonora
Depopoe MWaTemaTHYeCKaa narvka

R3=R1*R2 : zanpoc Ha suibopry

I'IF'EI'IO,DAEIATEJ'II:| JOHCLMNMIAHA, | FADEOPA

MEaHoE [eomeTpua 101

Meanoe MaTematiyeckii ananuz [ 101

MEaHoE TeopHA BepOATHOCTER 101

Muxainoe Heopranvdeckan xumua | 103

Muxainoe OpraHdyeckan XMmMuA 103

MNetpoe TeopHA MHOMXECTE 101

MNetpoe MaTtematiyeckan norvka | 101

MNetpoe Matematiyeckui aHanuz 101

Cepreee KEaHTOEAA MEXaHWKA 102

Cepreee ATOMHAA BHIKKA 102

Cepreee TuzMka TEepnoro Tena | 102

Cuaopoe ATOMHAA BHIKKA 102

Cuaopoe KEGHOEZA MEXaHHKa 102

Cuaopoe TepmonMHaMKMES 102

Tenopoe Tononorua 1m

Tenopoe MaTtematideckaa norvka | 101

Puc. 1.3. lNpumep coeanHeHNs OTHOLLIEHUN

HanmomHio, kBagpaTHble CKOOKM YKa3bIBalOT Ha TO, YTO paccMaTpu-
BaeTcsl MPOEKIMS Ha 3aKII0YeHHBIE B HUX aTpuOyThl. Omnepaims ec-
TECTBEHHOI'O COeAMHEHNs 31ech 0003HaUYeHa Yepe3 CUMBOJ (*).
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Onepanusi €CTeCTBEHHOIO COEAUHEHMSI [BYX OTHOILEHUHA MOXeT
OBITh BbIpAXKEHA Yepe3 oIepaluu AeKapTOBOrO MPOM3BEACHUS, IPO-
€KUY U mepecevyeHusl. PaccMoTpum Tpu ciyvast.

O MmuoxectBa arpubyroB otHouieHuit RI(Al) u R2(A2) He pas-

HBI, HO Tiepecekarorcs (T. e. Al= A2, A1(VA2= ). B manHoM
cayJae:

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

O MHoxecTBa arpubOyTOB OTHOILIEHUI He TepecekaioTes (T. e.
A1 A2 =0). B 1aHHOM c/1yyae eCTECTBEHHOE COENMHEHUE PaB-
HO I€KapTOBOMY IIPOM3BEAECHUIO MCXOMHbIX OTHOLIEHUIA:

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

O MHoxecTBa aTpuOYTOB OTHOLIEHUN paBHbI (T. €. Al=A2). To-
I7la €CTECTBEHHOE COEelMHEHWE PABHO IMepeceyeHUI0 KCXOIHbIX
OTHOUIEHUN:

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

Ha puc. 1.4 nokaszaHbl JABAa MCXOMHBIX OTHOLUCHUA, HX ACKAPTOBO
IPOU3BCACHUE U €CTCCTBCHHOC COCIMHCHMUE. B tabnuue mis AcKap-
TOBOI'O IIPOU3BCACHUA OTMCUYCHDLI I'dJIOUKAMU TE€ KOPTCXKU, M3 KOTO-
PbIX ITOJYUYCHBI KOPTCKMU €CTECCTBEHHOIO COCAMHECHUAA.

‘ Mpumeyanune }

Asbik SQL npepocraBnseT crneumarnbHble cpeacTsa AN pasfinyHbIX
TMNOB coedunHeHusa Tabnuu. EctecTBeHHOe coeguHeHVWe OTHOLLEHWN
R1 (IPENOAABATEJb, AUCUUIUIMHA) W R2 (IPENOIABATEJb, KACEIPA),
nokasaHHbIX Ha puc. 1.3, MOXXHO BbIMOSHWUTE C MOMOLLbIO CrieayoLero
SQL-BbIpaxeHus:

SELECT R1.*, R2.KAQEIPA FROM R1, R2 WHERE RI1.IPENOIABATEJIb=
R2 .TIPEIIOJABATEJIb

Mo-pycckn 3TO BLIMMAAMT Tak: "BbiOpaTb Bce CTonbubl Tabnuubl R1 U
cTonGel KA®EIPA Tabnuubl R2 U3 AEKapPTOBOrO NPOU3BEAEHUS R1 U R2
npu yCroBuK, YTO NpenogaBaTtenn M3 aTMx Tabnmy oanHakosb!”.

34ecb nogpasymeBaeTCs MMEHHO OEKapTOBO Npou3BedeHne, T. K. No-
Cne KIIO4eBOro CrnoBa FROM yKkasaHbl ABe Tabnuubl. B SQL Takke
MOXHO MCMNOMNb30BaTb ONEpPaTop NATURAL JOIN AN SBHOMQ yKasaHus
onepaumm eCTeCTBEHHOrO COSAMHEHNS.
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nasa 1

R1 : tabaMua

R2 : tabnHua

Al

A2

A2

A3

al
al
a2

b1
b2
b1

b1
b1
b2

cl
c2
cl

R1xR2 : 3anpoc Ha ebibopry

Al | R1AZ | R2AZ | A3
al b b £
al b2 b1 £
a2 b1 b1 £
al b1 b1 c2
al b2 b1 c2
a2 b1 b1 c2
al b1 b2 £
al b2 b2 £
a2 b1 b2 £

R3=R1*R2 : zanpoc Ha suibopry

Al

A2 | A3

a2
al
a2
al
al

b1
b1
b1
b1
b2

cl
cl
c2
c2
cl

Puc. 1.4. EctecTBeHHOEe coeyHEHWE OTHOLLUEHU

Ilpu pabore ¢ 0OazamMu MJAHHBIX KPOME ECTECTBEHHOIO COEAMHE-
HUST UCTIONB3YIOTCS U APYTHe CIOcoObl KOMOUHAIMKM Tabnull. OaHako
B PEJISLIMOHHON TEOPUM IOHSATHUE €CTECTBEHHOIO COSAMHEHUST UrpaeT
UCKITIOUUTESIbHO BKHYIO POJib, MOCKOJIBKY UEpPE3 HETO OTIpeesieTcs
MOHSITHE KOPPEKTHOM NEKOMITO3UIIMU OMHON TabNuIbl HA HECKOJIbKO
apyrux. O6 sToM OyzeT pacckasaHo B clieAylolleM pasJerne.

1.3. JlekoMno3unymna oTHOLUEHUN

Tabnuua 0as3bl JaHHbIX, IPEACTABILIONAS HEKOTOPOE OTHOLUEHUE,
MOXeT WMEeTb OuYeHb OOJbIINEe pasMepbl MO KOMWYECTBY 3aIuceid
(cTpoK) U CTOJOLIOB, 4 Takxke IO oOLIeMy OObeMy COAepXKalLUXCs
B HUX JaHHBIX. DhPeKTUBHOCTL paboThl ¢ TabauLIAMK TI0 Mepe pocTa



OcHoBbl penaynoHHbix 6a3 AaHHbIX 43

UX 00beMa YMEHBINAeTcsl. DTO OOCTOSTEILCTBO BBIHYKIAEeT WCKATh
crocoObl IEKOMITIO3ULIMU OAHOM OOJbILOW TA0JAMLbI HA HECKOJIBKO
TabJINI, MEHBIIUX Pa3MEPOB.

Tak, B paccMOTpeHHOM B MpeAblAyllieM pas3fiene OTHOLIEHUU
R3 (IPENONABATEIL, AUCLIUILUIMHA, KAGEIPA) (cM. puc. 1.3) Bce aTpu-
OyTbl MMEIOT IOBTOPSIIOILMECS 3HAYeHUs, a aTpuOyT IIPENOJABATEIL
OIHO3HAYHO OIMpedensieT aTpudyT KAOGEJIPA, TOCKOJbKY KaXJbIi
NpernoaaBare/ib IPUIMCaH TOJAbKO K ofHOI Kadenpe. Hanuuyue takoii
3aBUCMMOCTH MEXJY aTpuOyTaMmu IPEIOIABATEIL U AUCLMILIMHA Ha-
TAJIKUBAET HA MBICJIb, YTO ACKOMIIO3ULIM BO3MOXHA.

OtHowueHus Rl (IPENOIABATEIL, OUCIMIUIMHA) U R2 (IPENOIABATEID,
KAOEIIPA) MOXKHO paccMarpuMBaTh KakK pe3yJbTaT JAeKOMITO3ULIUU
oTHolieHUs1 R3, T. €. KaK olepaluio, oOpaTHyl0 €CTECTBEHHOMY CO-
eqMHeHuo0. OOparuTe BHUMaHWE, 4To OOIUIl 0ObeM AAaHHBIX B OT-
HoweHussx Rl u R2 MeHblue o0beMa JaHHBIX B oTHouleHuu R3.
Kpome Toro, B oTHouieHUuM R2 aTpuOyT NPEIOIABATEJL HE UMeEET
MOBTOPSIOIIUXCS] 3HAYEHUIA.

OueBUIHO, YTO OTHOLIEHKS, MOJYYAIOIIMEcs B Pe3y/bTare NeKOMITO3HU-
LIMM MCXOJHOTO OTHOLIEHUSI, SIBISIIOTCS TMPOEKIMSIMUA TOC/IeAHEero Ha
HEKOTOpble MOAMHOXecTBa arpuOyToB. HamomHio, 4yTto mpoekius oT-
HOIIEHNS Ha 3aJaHHBIe aTPUOYTH TIOIyYaeTCsT M3 3TOTO OTHOIIEHUS TTy-
TeM yIaleHMsT M3 Hero BceX arpuOyToB, KpOMe 3aJaHHbIX. 3aMETUM
TaKKe, 9TO IS TEKOMITO3UIINM OTHOIIEHUS Ha JBE TIPOEKIINN HEoOXO-
JMMO, YTOObL OHO ObLIO OIPEACJEHO HE MEHEE YEM JJIS1 TPEX aTpUOyTOB.

JeKoMIIo3ULUS MOXET ObITb KOPPEKTHOM WM HEKOPPEKTHOU. dpyru-
MM CJIOBaMM, OHAa MOXET ObITb O0OpaTUMOU ujiu Heobpatumoii. Obpa-
TUMOCTb JEKOMIIO3ULIMK O3HAYAET, YTO OHA SIBSIETCS DKBUBAIEHTHBIM
IIpeobpasoBaHeM HCXomHoW uHpopManmmu (dhopMa H3MeHSETCS, a
coaepxanue HeT). HeoOpatuMocTh AEKOMIIO3MLIMU O3HAYAeT HEDKBU-
BaJIEHTHOCTb MPeoOpa3oBaHUs: B cofepkaHue JIMOO UYTO-TO BHOCUTCS,
aubo yTto-TOo TepsieTcs. Jlamee Mbl JamydM OINpEng/ieHUe KOPPEeKTHO
JEKOMIIO3UIINY W TIOKAXEM TIPUMEpP HEKOPPEKTHOM TeKOMITO3UIINH.

1.3.1. KoppeKkTHaa gekomMnos3nyus

I[CKOMHOSI/H_H/IH OTHOLICHHUA Ha HEKOTOPBIE CBOU IPOCKIMNHW HA3bIBa-
€TCA Koppexmﬁoﬁ, €CJIN UCXOAHOC OTHOIIECHUE MOXHO BOCCTAHOBHUTDL
IO 3TUM MNPOCKHOUAM C IMOMOHIIbIO OIepalnn €CTCCTBEHHOIO COCIU-
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HeHus. Tounee, oTrHouieHue R(A) KOPPEKTHO [I€KOMIIO3UPYETCs
Ha cBou mpoekuun R[X] u R[Y] (Xc A, YCA), ecid BbIIOJ-
HseTcsd paBeHeTBO R(A) = R[X]|*R[Y].

Hanpumep, nekommnosuiuusi oOTHowieHUs R3 (IPENOIABATEIND,
IUCIUUIIIMHA, KAGEIPA) (cM. puc. 1.3) Ha CBOU IPOEKLIMHU:

R3 [MPENOAARATEG, IuCIMITMHA] = Rl (IPENOIABATEIb, IACLVIUIHA)

R3 [PENONABATENL, KAGENPA] = R2 (IIPEIOJABATEIL, KAGEIPA)
SIBJISIETCSI KOPPEKTHOM].
DTo yTBepXIeHNE TIPOCTO CIEAYET U3 TOTO, YTO OTHOIIeHNEe R3 OBIIO
nojiydeHo u3 oTHoumeHuil Rl u R2 myTeM UX eCTeCTBEHHOro COelu-
HeHUs (em. paszd. 1.2.3).
1.3.2. [IpuMep HeKOPpPEKTHON AEeKOMMNO3NL NN

Ha puc. 1.5 nokazaHo Hekotopoe oTHoweHue R(Al, A2, A3), Tpu ero
npoekuun R[Al, A2], R[A2, A3] u R[Al, A3], a TaKxKe ecTeCTBEHHOE

R{A1,A2,A3) : TabnHua

Al | A2 | A3
1 0 0
0 1 0
0 0 1

Mpoekuma wa A1,A2  Tlpoexuwa na A2,A3 Tlpoexuma va A1,A3

Al | AZ A2 | A3 Al | A3
1 i i 0 1 0
0 1 1 0 i 0
0 0 ] 1 0 1

EcTtecTee HHO® CoeJHHEHHE TpeX HPOEI{LI,Mﬁ
Al | A2 | A3

oo o —
oo —=0
o —= o O

Puc. 1.5. lNpumep HEKOPPEKTHON AEKOMMO3NLMN OTHOLLEHWS
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coelMHEHUE ITUX Tpex mpoekuuin R[Al, A2]* R[A2, A3]* R| Al, A3].
HertpynHo 3aMeTHTb, YTO eCTECTBEHHOE COCTMHEHWE COAEPKUT KOp-
tex (0,0,0), KoToporo HET B UCXOOHOM OTHOUIEHUU

R(Al, A2, A3). Takum oOpa3oM, JaHHasd ACKOMIIO3ULIMS HEKOp-

pekTHa. MOoXHO MoKa3arh, YTO 3TO OTHOILIEHHE BOODIe HeJb3sl KOp-
PEKTHO JTEKOMITO3UPOBaTh, T. K. B €CTECTBEHHOM COCAMHEHHMU BCETAA
oynet nosiBasiTeest Koprex (0, 0, 0) .

I[anee, ToBOpPA O JCKOMITIOBMIMKW OTHOWICHUSA, MbI 6YI[6M BCeria
HMMETHb B BUAY KOPPEKTHYIO AEKOMITIO3UIIUIO.

1.3.3. 3aBucumocTn mexpay arpubyramm

Wrak, oTHOIIEHWe He BCeTaa MOXHO ITEKOMIIO3UPOBATh HA JBE CBOWX
npoekuuun. KpurepueMm BO3MOXHOCTU JEKOMITO3ULIUU SIBJISIETCS Ha-
JUYKUE B OTHOUIEHUU HEKOTOPBIX 3aBUCUMOCTEH MEXIy ero arpuoy-
TaMU. DTo obumit Kputepuit. Eciu B yem-1ub0 oOHapyKUBarOTCs
Kakue-HUOyab 3aBUCUMOCTHU, TO CYLIECTBYeT MPUHUMUIMUATIbHAS BO3-
MOKHOCTb TIPEACTABUTDL 3TO HEUYTO B Oojiee KOMITAKTHOM BUJIE.

YToObl OTHOILUEHME MOXHO ObLIO NEKOMIIO3UMPOBATH HA /BE CBOMX
NpOEKIMK, JOCTATOYHO CYUIECTBOBAaHMSI B HEM TaK HAa3bIBAEMbIX
(byHKUMOHANbHBIX 3aBUCUMOCTeH. HeobxomMMbIM M IOCTATOUHBIM
YCJAOBUEM JEKOMIIO3MLMM OTHOILUEHMS SBISETCS HAIMYUE B HEM
MHOTO3HAYHBIX 3aBUCHMOCTel. PaccMOTpuM 3TH 3aBUCHMOCTU IO
MOPSIAKY.

(DyH KLUWOHaJ1bHbl€ 3aBUCVMOCTH

DOYHKIMOHANbHBIE 3aBUCUMOCTU MPOCTDI IJ151 MOHUMAHUS U OObIYHO
JIErKo OOHApy:XMBAIOTCS1 B OTHOLIeHMU. Mexay atpubyramu A u B
CYLIECTBYET (DYHKIIMOHAAbHAS 3aBUCUMOCTb, €CJIM JII000€ 3HAYEHHUE
aTpudyTa A 0OHO3HAYHO OIpeae/sieT 3HaueHue aTpudyra B.

PaccMoTpuM HecKoJbKO MPUMEPOB OTHOLIEHUN, MOKA3aHHBIX Ha
puc. 1.3.

O B orsolwueHuu R2 (IPENOIABATENL, KACGEIPA) MEXAy arpubyramu
NPENONABATENL U KACENPA MMeeTcd (YHKIMOHAIbHAS 3aBUCHU-
MOCTb, IIOCKOJNbKY KAXIbIi MpernoaaBareib MOXET ObITb MPUIK-
CaH JHUIIb K OAHOM Kadenpe (mpearnonaraercs, YTO COBMECTHU-
TEJNbCTBO HE [omyckaercs). ApyruMu cioBaMu, IO 3HAYEHMIO



46 nasa 1

aTpuOyTa TPEINONABATEIL MOXKHO OJHO3HAYHO OIPEACHUTb, Ha
Kakoil kadeape oH paboraer. OpHako Mexiay arpubyramu
KACETPA W IIPENOJABATENL B OTHOLIEHMU R2 HET DyHKIIMOHANb-
HOH 3aBUCUMMOCTHU: Ha OJHON U TO# ke Kadeape MOryr paborarb
HECKOJIbKO Ipero/iaBareiei.

O B orHomeHuun R1 (IIPENOIABATEJb, OACLMILUIMHA) HET HU OJHOM
(PYHKLMOHANTBLHONW 3aBUCUMOCTU: OAMH U TOT Xe IpernogaBaTesib
MOXET 3aHMMAThCS HECKOJABKMMU AUCIUIIIMHAMU, a OOHY U TY
K€ NTUCUUILIMHY MOIYT BECTU HECKOJbKO IIperogaBaTeiei.

O B orHowenuu R3 (IPEIONABATEIL, OMCUMUIIIIMHA, KAGEIPA) CYLIE-
CTBYIOT JiBe (DYHKIIMOHAJIBbHBIX 3aBUCUMOCTHU:

e MEXIy aTpuOyTaMu NPENONABATEIL U KAGEIPA,
e MEXIy aTpuOyTaMul OVCLMIIIMHA U KAGEIPA.

Boob1ie roBops, GyHKIIMOHAIBHAS 3aBUCUMOCTh MOXET MMETh Me-
CTO HE TOJbKO MEXIY OTACAbHbIMU aTpUOyTAMH, HO U MEXIY IOJ-
MHOXECTBAMHM aTpUOYyTOB OTHOIIeHWs. [ 3Toro obiero ciaydas
JandM onpeaeneHue pyHKIMOHANbHOI 3aBUCHMOCTH.

Ilycts 1aHo HekoTopoe oTHolieHue R(A) ¢ aTpubyTamMu U3 MHOXE-
cTBa A, T. €. A — 3TO MHOXECTBO arpuOyTOB, & HE OTAEJbHbBINA aTpu-
O0yTr. O6o3HaunM 4epe3 X U Y HEKOTOpbIe ITOAMHOXECTBA aTpUOYyTOB
(XA, YCA). B orHoumieHun R(A) BbINOAHSETCS (PYyHKIUO-
HaJbHAs 3aBUCUMOCTb Mexay aTpuOyramu X u Y, obo3zHayaeMas Kak
X—>Y, ecan ansa ao0bix Koprexed z1 u z2 3Toro OTHOLUEHMS U3
paBeHCTBA MX MPOEKIMii HA MHOXECTBO arpubyToB X cieayeT paBeH-
CTBO MX mOpoeKuuii Ha MHoxecTBo arpubyroB Y. MHaue rosops,
dyHKIMOHANbHAS 3aBUCUMOCTb X —>Y BBIIOJHIETCS, €CJIU CIpa-
BEUIMBO cllefylolilee BbICKa3blBaHKME: IS JIIOObIX Z1 U 72 U3 paBeH-
crBa zI[X]=z2[X] cneayer paBeHcTBo zI[Y]=2z2[Y].

Ecau BbimosnHsiercs GpyHKUMOHAAbHAS 3aBUCUMOCT X—>Y , TO ro-
BOPAT, 4TO arpuOyThl X DYHKIMOHAIBHO (OMHO3HAYHO) OMPENensioT
arpudyTh Y.

Hanpumep, B oTHomeHun R3 (IPENONARATEIb, IMCLUILJIAHA,
KAGEIIPA), MOKa3aHHOM Ha puc. 1.3, umerorcsa ciaeaymoliuie QyHK-
LIUOHATbHBIE 3aBUCUMOCTHU:

O {IPENOIABATEJL} —> {KAGEIPA} — Mpenoaanarelb QyHKIIMOHAIBHO
ompeaessier kageapy;
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O {IMCUMIIMHA} —> {KAGEIPA} — AMCUMIUIMHA (PYHKLUOHAJILHO OI-
penensier kKabeapy;

O {IPENOIABATEJb, IUCLUMUIUIMHA}—> {KAGEIPA} — TpernoaaBaTeb
U JUCLMILIMHA (PYHKIMOHAIBHO OMpenessiioT Kadeapy.

Paccmorpum eme oauH npumep. Ilpenmonoxum, yTo OTHOLIEHHUE
IPOAAXM (TOBAP, KOJMYECTBO, LEHA, CTOMMOCTH) COJEPXMT CBene-
HUSL O IpoAaHHbIX ToBapax. CTOMMOCTb TOBapa ONHO3HAYHO OIpene-
JIIeTcsl €ero KOJMYECTBOM U LEHOM, MOCKOJIbKY CYILIECTBYeT MpocTast
dopmyna: cmoumocme = xoauuecmeo x yera. IlosTtomy B JaHHOM OT-
HOIlIEHUM uMeeTcsl (YHKUMOHAIbHASI 3aBUCUMOCTh {KOJMYECTBO,
LEHA} —> {CTOMMOCTb}.

Ecau B orHomenun R(A) BbINOJHsAETCA (PYHKIMOHAIBHAS 3aBUCH-
moctb X—>Y (X A, YCTA), TO 3TO OTHOILEHUE JEKOMIIO3UPY-
ercs Ha e cBoux mpoekuuun R[XUY] u RIXU(A-Y)]. HUuaue
rOBOpSl, CIIPABEAIUBO CJAENYIOLIEe PABEHCTBO!
R(A)=RIXUY]*RXU(A-Y)].

3nech yepe3 (*) obo3HayeHa omnepauusi eCTeCTBEHHOTO COeAUHEHUSI.
Takum obpazoM, UCXOAHOE OTHOLIeHUE R(A) MOXHO BOCCTAHOBUTb

C IIOMOLIBIO OEPALUMU ECTECTBEHHOIO COEAMHEHMs] IByX CBOMX IIPO-
eximit — RIXUY] nu RIXU(A-Y)].

Hanpumep, B otHomeHun R3 (IPENOIABATENDL, IOUCLIMILIMHA,
KAOEIIPA), TOKa3aHHOM Ha puc. 1.3, umeercsi hyHKUMOHANbHAs 3a-
BUCUMOCTb {[IPENOJABATEJL} —> {KACEIPA}. CienoBarejbHO, 3TO OT-
HOIIIeHWe MOXHO JIEKOMITO3MPOBATh Ha JABE TIPOCKIINH:

O R3 [IPENOIABATEJDL, KAGEIPA];

O R3 [IPENOIABATEJD, OUCLMUILIMHA].

B manHoM mpuMepe MOXHO TIPUHATH TaKue 0003HAYCHUS:
O A = {IPENONARATEIb, IUCLUUILJIMHA, KAGEIPA};

O X = {IPENOJABATEJb};

O Y = {xaorqpa};

O XUY = {IPENOIABATENL, KAOEIPA};

O A-Y = {IPENONABATEIL, IUCIUILIMHA};
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O XU(A-Y) = {npenonaBateib) U {IPEIOIABATED,
IVICOMIVHA} = {IPENOIABATEND, MVCUUIUIVHA}.

OrHollleHue I[POIAXM (TORBAP, KOJMYECTBO, LEHA, CTOMMOCTb),
UMeoIIee (bYHKIIMOHATBHYIO 3aBUCUMOCTD {xoJMuECTBO,
LUEHA} —> {CTOMMOCTEL}, MOXHO JI€KOMIIO3MPOBATh Ha TaK1e MPOSKITNA:

O nPOIAXM [KOMMUECTBO, IIEHA, CTOMMOCTE];
O npomaXyM [TOBAP, KOIMYECTBO, LEHA].

B 11060M OTHOLIEHUM CYlIECTBYET XOTs Obl OfHA (PYHKLIMOHATbHAS
3aBUCUMOCTb. Hampumep, A1 NpOU3BOJIBHOITO OTHOIIeHUsT R(A)

BCE€raa BbLIITOJHACTCSA 3aBUCHUMOCTD A—>A , ITOCKOJIbKY ITO OIIpCIac-

JIEHUIO B J1I0OOM OTHOLIEHUWU HE MOXET OBbITb OAMHAKOBBIX KOPTEXei
U, CIeI0BaTeAbHO, JIO00H KOPTEeX OAHO3HAYHO OIpeieseT caM ce-
0s1. Takasg ¢yHKUMOHANbHAS 3aBUCUMOCTb SIBJISIETCS TPUBUAIbHOM.
TouHee, pyHKIMOHATbHAS 3aBUCUMOCTh X —>Y HAa3blBAeTCS TPUBU-

aneHOM, ecmn Y < X

Hanuuyue B OTHOLUEHMM HETPUBUAIBHONH (PYHKLIMOHATbHON 3aBUCHU-
MOCTH $IBJISIETCSl JOCTATOYHBIM, HO HE HEOOXOIMMBbIM YCJIOBUEM KOp-
PEKTHOI MEeKOMIIO3UIIMK STOTO OTHOLIEHWS Ha JBE MPOEKIUU. DTO
O3HAYAET, YTO eclid (QYHKIMOHAIbHAS 3aBUCUMOCTb €CTb, TO JAEKOM-
no3uurs BO3MOXHA. OIHAKO KOPPEKTHAsl AEKOMIIO3ULIMSL MOXKET
OBITh BbIIOJHEHA W IJI1 HEKOTOPbIX OTHOILUEHMIl, B KOTOPBIX HET HU
oaHON (pyHKUMOHAAbHON 3aBucuMoctu. Hanpumep, Ha puc. 1.4 Obl-
JIO 0KAa3aHO OTHolueHue R3=R1*R2, B KOTOPOM HET HU OJHOI
HETPUBUAIBHON (YHKIIMOHANBHONI 3aBUCUMOCTU. OJHAKO OHO MO-
KeT ObITh KOPPEKTHO AEKOMIIO3MPOBAHO HA IBe cBouX Ipoekinu Kl
u R2 (cMm. puc. 1.4).

TIpuBeneM HeKOTOpEIe CBOICTBA (PYHKIIMOHATHHEIX 3aBUCUMOCTEH.

O Ilyctb Y={A1, s Ak} — HEKOTOPOE MOAMHOXECTBO aTpUOyTOB

oTHolieHUs. Eciu B 5TOM OTHOLUEHWUU BbIIOJHIETCS (I)YHKLII/IO-
HajibHAsl 3aBUCUMOCTb X—>Y , TO BbIIOJHACTCA U MHO2XKECTBO

(PYHKUMOHANbHBIX 3aBUCUMOCTEMH X—>{Ai}, rme i=1,..,k.

Hpyrumu cioBamMu, KOJjb CKOPO BbIMOJHSETCS (DYHKIIMOHATIbHAS
3aBUCUMOCTb MeXIy MHoxecTBamu aTpubyToB X U Y, TO BBINOJ-
HSIOTCSI U 3aBUCUMOCTH MeXTy X W OIMHOYHBIMM aTtpuOyTtamu u3 Y.
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OO0paTHOe YTBEpXKIEHME TOXKE BEPHO: €CJIM B OTHOLIEHUU BBIIIOJ-
Hst0TCSl (PYHKIIMOHAJIbHBIE 3aBUCUMOCTU X—>{Ai} (i=1,..,k),

TO BBINMOJHAETCA U (PYHKIIMOHAIbHAS 3aBUCUMOCTh X—>Y , Ile

Y={Al, .., 4k}.

O B ortHoumieHuu R(A) ¢yHKIUMOHANbHAS 3aBUCUMOCTh X—>Y

BbUIOJIHSETCS. TOLAA U TOJNbKO TOI/A, KOIJA OHA BBLIOIHSETCH B
npoekuun R[Z], rne XUYCZ.

MHorosHa4Hble 3aBUCUMOCTH

O6o061eHueM TOHATUST (YHKIIMOHAIbHOM (OAHO3HAYHON) 3aBUCU-
MOCTH SIBJISIETCSl NOHITUE MHO203HAYHOU 3aBUcUMOcTU. Hanuyue B oT-
HOIIIEHUM MHOTO3HAYHON 3aBUCHMOCTH SIBJISIETCSI HEOOXOAUMBIM
M IOCTATOYHBIM YCJIOBUEM €ro JEKOMIIO3ULMHM Ha ABEe IPOEKIUM.
HanoMmH10, 4yTO BbIMOJNHEHUE (DYHKUMOHANBHON 3aBUCHMMOCTH obec-
[eYMBAET JMILb JOCTATOYHOE YCJIOBUE AeKOMIIO3Ulluu. Bor mouyemy
HEKOTOpble OTHOIIeHUsI 6e3 (PYyHKIIMOHATbHBIX 3aBUCMMOCTEN Bce-
TAKU MOTYT OBITb J€KOMIIO3MPOBAHLI.

MHoro3HauyHasi 3aBUCUMOCTb MMEET CMBICJ TOJbKO ISl OTHOLICHUI
¢ Tpems u 6osee arpubyramu. Ilpoile Bcero MoHsITHe MHOTO3HAYHOU
3aBUCUMOCTH OOBSICHUTb I OTHOLUEHUS € TpeMs aTpudyTaMu.
Ilycts naHo HexkoTopoe oTHoueHue R(Al, A2, A3), ML KOTOPOTro
BBITIOJIHAIOTCSI CAEAYIONIE YCIOBUS:

O arpubyr Al He ompenensier OAHO3HAYHO aTpUOYT A2, T. €. Her
(byHKIIMOHATBLHOW 3aBUCUMOCTH {Al} —>{A2} ;

O arpubytbl A2 u A3 He 3aBUCAT ApYr OT Apyra, T. €. B OTHOLUEHUU
R(Al, A2, A3) moboe 3HAaueHUE A2 MOXKET COUYETAThCS B KOPTE-
Xax ¢ JIoObIM 3HaUeHreM A3.

Torna B orHomeHun R(Al, A2, A3) BbINMOTHAETCS MHOTO3HAYHAS

3aBUCHUMOCTh Mexay atpubyramu Al m A2, KoTopas obo3HayaeTcs

KaK {Al} —>>{A2}. I[Ipu stoM rosopsar, uto atpudyt Al MHOro-

3HAYHO oIpeensieT arpudyTt A2.

OTO yacTHOe OITPCACTICHNUE MHOTO3HAYHOU 3aBUCUMOCTU, BO3BMOXKHO,
1 HE OYCHDb ITOHATHOC. HOBTOMY IOACHHUM €TI0 Ha INPpUMEPE.
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Ilycte  maHo  orHoweHue R (IPENOIABATEJL,  OUCLIMILIMHA,
YBJIEUEH)E), KOTOPOE COAEPXKUT CBEACHMSI O MpeIloaaBaTensx, AMC-
LUILIMHAX, 3aHATUS [0 KOTOPbIM OHU IIPOBOMST, U JIMYHBIX YBJeye-
Husax (xo066u). Ilpeanonaraercsi, 4TOo OJMH IPEIOAABATE]b MOXET
[POBOJAUTb 3aHATUS [0 HECKOJbKMM JUCUMIUIMHAM, T. €. aTpudyT
IPEIOJABATENDL HE OIPEAENHSeT OJHO3HAYHO aTpUOyT IVICIUIIIVHA.
Hasee, Mbl CYUTAEM, YTO HET HUKAKON CBS3U MEXJY AUCLUILIMHAMU
U yBlleYEHMSIMU Npenoaasareieid. MHaue roBopsi, €ciu U3BECTHO,
4TO IIpeIojaBaTesib YUTAET CTYJEHTaM, HallpUMEp, MareMaruyeckui
aHaJKU3, TO U3 ITOIO HEJb3s OJHO3HAYHO ONPEAEAUTb, YEM KOHKPET-
HO OH yBiekaercs. M Haobopor, eciiu Mbl 3HAEM O KOHKPETHOM YB-
JIEYEHUM MPENOoJaBaTeNsl KIACCUUYECKONW MY3bIKOH, TO HE MOXEM OJ-
HO3HAyHO CKa3arb, KaKOW MMEHHO AUCUMIVIMHOW OH 3aHUMAETCH.
Bce aro 03Hayaer, 4yTo B paccMarpuBAEMOM OTHOLUEHWMM 3HAYEHUS
aTpuOyTOB MCIMIUIVHA U YBJEYEHME MOIYT COYETATbCH IIPOU3BOJIb-
HbIM oOpaszoM. Mrtak, atpulyThl IUCIUIIMHA WM YBIEUEHVE HE 3aBU-
CAT JIpyr OT Apyra, a arpuOyT MPEIOIABATEJL HE OJIHO3HAYHO Ollpe-
nessier aTpubyr mMCuyIvHA. [IpuMep paccMOTPEHHOIO OTHOLIEHUS
[0Ka3aH Ha puc. 1.6.

R : Tabauua

I'IF'EI'IO,D,AEIATEJ'IM ACUHNNMHA | YBINEHEHWE
MeaHoE Matematiyeckuid aHanus  Knaccuyeckan My3elka
HMeaHoE Martematuyeckui ananus | Oython

HMeaHoE [eameTpMA Knaccudeckan myzelka
HMeaHoE L Dython

Muxahnoe OpraHMYeckan KHMUA Man-myseika

MWz ainoe HeopraHudeckaa xumua | Mon-myzseika

Puc. 1.6. OTHOLWIEHNEe C MHOMO3Ha4YHOWN 3aBUCUMOCTLIO
IIPEIIOIABATEJIb —>> IVCIUIIJIHA

TTockonbKy B OTHOLIEHHU R TIOCTYIMpPYyeTcs He3aBUCHUMOCTb aTpuoy-
TOB IVCLMIUIMHA W YBJIEUEHVE, TO B 9TOM OTHOLIEHHU KaXaoe cove-
TaHWe 3HAYCHUN aTprOyTOB IIPENOINABATEIL M IMCHUIIIMHA TOJIKHO
COUETAThCS ¢ KaXABIM 3HAYeHWeM aTpuOyTa yBJIEUYEHME. B mpumepe
OTHOIIIEHU, [TI0Ka3aHHOM Ha puc. 1.6, mpenoaasareaibr MBaHOB mpo-
BOAWT 3aHATHS TIO IBYM TUCLIMIUIMHAM M UMeeT aBa xo00u. [MosToMy
eMy B TabMWIle IOCBSIIeHO YeTBIpe 3amuch (KopTexa). MmuxaitioB
3aHAT ABYMSA MUCHUTUIMHAMU W WMEET OHO YBJIEUeHHE, IMODTOMY
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uHbopMaLUsl O HEM IPEACTABIEHA B OTHOLICHUM ABYMS 3aIIUCSIMMU.
B j1aHHOM OTHOLUEHMM MMEETCS MHOIO3HAa4yHasi 3aBUCUMOCTD
IPENOIABATENEL —>> MUCLIMIUIMHA WJIM, [IPYrUMU CJAOBaMu, aTpudyT
IPENOIABATEINL MHOIO3HAYHO Olpe/essieT arpulbyT IMCIMILIHA,. 3a-
METHM, 4TO Mbl Obl HE IOBOPWJIM O MHOIO3HAYHOM 3aBUCUMOCTHU
PENOIABATENEL —>> MUCLIMIUIMHA, €CAu  Obl  Mexiay arpubyramu
IVCIMIUTMHA M YBIEUYEHME CYLUECTBOBAJIA Kakasi-HUOyIb 3aBUCHU-
MOCTb.

OueBHIHO, YTO C TOYKW 3peHUs] XpaHeHWs WHGOPMAIMKM TaKoe
MpeJCTaBlIeHUe OTHOLIEHUS B BUJE OJHOW TaOJIUIIBl U3OBITOYHO.
W neiicTBUTEBHO, €70 MOXHO JA€KOMIO3UPOBATh TaK, KaK MOKA3aHO
Ha puc. 1.7.

R : TabnHua

I'IF'EI'IODAEIATEJ'II:| ANCLMNNHHA | Y¥BNEYEHWE
MeaHoE haTemaTiyeckuit aHanuz | Knaccuyeckan myseika
WMeaHoE MatemaTiyeckui aHanus | Oython

WMeaHoE [eomeTpHA Knaccudeckan Myskika
WMeaHoE [eomeTpHA Dython

Mnxahnoe OpraHu-eckan XxuMua Mon-myzkika
hwxahnoe HeopraHwyeckaa xumua  Ton-myseika

Mpoexuma va MPEMOAABATE/b, JMCUMIVIMHA Tlpoexuka wa MPEMOJABATE b, YB/TEMEHME

MPENOOABATENG | AUCLMNNHMHA MpenogasaTens | Y¥BNEYEHWE
WeaHoe WaTemaTMyeckuil aHaNuz WeaHoe Knaccudeckan Myskika
WeaHoe [eomeTprA WeaHoe Dython
Muxainoe OpraHudeckan xMMUA Muxainoe Mon-mMyzkika
Muxahnoe HeopraHwyeckas xumua

Puc. 1.7. JekomMno3numst OTHOLEHNS!, COAEPXKALLEr0 MHOMO3HA4YHYIO
3aBMCMMOCTb [IPEIICIABATEIL —>> NUMCLUUIIJIMMHA

HOCKOHbe BBIIIOJHACTCA MHOI0O3Ha4HaA 3aBUCUMOCTD
[IPENOIABATEIL —>> OVICLIIUIMHA, anI/I6YTbI IVICH/AIUIVHA M YBJIEUEHVE
HE€ 3aBUCAT ApYyr OT Apyra. HOBTOMy HMMECTCA BOSMOXKHOCTD IIPEACTABUTD
CBA3M IIPEIIOIABATEJIb—IVICIMIUIMHA MW IIPEIIOOABATEJIL—YBIJIEYEHVE
B BUIE OTAC/IbHbBIX OTHOLL[CHI/IFI, IIPpHUYEM TAK, 4YTOOBI UCXOJHOE OTHOLLE-
Hue R (HPEHO,HABATEJTI:, OVICIUILIIMHA, YBHE[{EHT/[E) IIOJHOCTbIO BOC-
CTAHABJIIMUBAJIOCH C IIOMOIILIO OII€pAlUKU €CTECTBEHHOIO COCAMHECHUAA.

O6061muM BbiieckazaHHoe. OTHouieHue R(Al, A2, A3), B KOTOpOM

BBITIOJTHSIETCSI MHOTO3HA4YHAs1 3aBUCHUMOCTb {Al} —>>{A2} , MOXKHO
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JEKOMIIO3MpoBarh Ha nBe npoexkuuu: R[Al, A2] u R[Al, A3]. Bro

O3HAaYacerT, 4yToO BBITTOJTHSCTCHA CJICOYIOUIECE PAaBEHCTBO!
R(AL, A2, A3)= R[Al, A2]* R[Al, 43].

Crnenyoiuit mpuMep OTJIMYAETCS OT PACCMOTPEHHOro paHee JIMIIb
ypoBHeM abcrpakumu. [lycTh maHO HEKOTOpoe  OTHOIIeHHWE
R(A1, A2, A3), KOTOpOE MPEACTABICHO B BUIAE TAOJMIbI, TOKA3AH-

HoO#l Ha puc. 1.8. D10 mpeacrasieHue oTHoleHus1. Best nHpopmanus
0 3aBUCHMOCTSIX MEXKIYy €ro aTpuOyTaMu He IOCTYJIUMPYETCs KaKUMU-
Ju00 MpemnoXkeHUsIMU, a 3aKIl0YeHa B CaMOM MPEACTaBICHUM OT-
HolueHus. MHaye roBopsi, 3aBUCUMOCTH, €CJId OHU CYLIECTBYIOT, MO-
I'YT ObITb BbIABAEHBI U3 AHAIMU3A CAMOIO COACPXUMOIO OTHOILIEHMUSI,
XOTS1 9TO U HE BCEraa IMpocTas 3aaaya.

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

Puc. 1.8. OTHOLIEHNE C MHOIrO3HA4YHOW 3aBUCUMOCTbIO A1 —>> A2

B 1aHHOM OTHOIIEHMM BBIMOJHSIETCSI MHOTO3HAYHAas 3aBUCUMOCTb
Al—>> A2 . TloaTOMy €ro MOXHO AEKOMIIO3MPOBATh Ha ABE IMPOEK-

uun — R[Al, A2] u R[A], A3], xak noka3aHo Ha puc. 1.9.

B paccmoTrpeHHOM oTHoleHuu (cM. puc. 1.8) KpoMe MHOro3HauyHOM
3aBucuMoctu Al—>> A2 BbIIOJHAETCS ellle U MHOro3Ha4yHasl 3aBU-
cumoctb Al—>> A3 . CienoBate/ibHO, UCXOMHOE OTHOIIEHUE MOXHO
nekomIiio3upoBaTh Ha npoekiuu R[Al, A3] u R[Al, A2], 1. e. Ha Te
K€ caMble, UTO MO3BOJSIET MOJYUYNTh 3aBUCUMOCTh Al—>> A2 .

B obuiem ciayyae MHOro3HayHasli 3aBUCUMOCTb OIpeAensieTcsl He
TOJIBKO MEX/Y OJHO3JEMEHTHBIMU MHOXeCTBaMU aTpubyTOB.

Panee YK€ OTMEYAI0Ch, YTO HAIUYUEC MHOIO3HAYHO! 3aBUCUMOCTHU
B OTHOLUEHMU SIBISETCSI HEOOXOAMMbIM M AOCTATOUHBIM yCJIOBUEM
JCKOMIIO3MLIMM OTHOLICHWA HA ABC €ro IIPOCKLUH. Ecinu B otHOLIE-
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Huu R(A) BBIIOHSETCS MHOIO3HAYHAsA 3aBUCUMOCTb X—>>Y , TO

3TO OTHONIIEHHWE MOXHO IeKOMIIO3MpOBATh Ha BE TIPOCKIINN —
R[X,Y] nu R[X,Z]. D10 yTBEpXIeHUE O TOM, YTO MHOTO3HAYHas

3aBUCHMMOCTb HEO0X0a1uma 414 JEKOMITIO3ULI U,

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

MNpoexuma va A1, A2 Tlpoekuma Ha A1, A3

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

Puc. 1.9. ekomnosnuns otHoweHnsa R(A1, A2, A3)
C MHOIO3Ha4HOM 3aBUCUMOCTbIO A1 —>> A2

To, YyTo HaMMYKMEe MHOrO3HAYHON 3aBUCHUMOCTHU SIBISETCS elle U AO0C-
TATOYHBIM YCJIOBUEM JIEKOMITO3ULIMU, BBITEKAET U3 CJEAYIOLIETO.
Ilyctp otHouieHue R(A) [OEKOMIO3UPYETCs Ha JBE MIPOSKLUUU —

RIX] u R|[Y] (or0 o3nHayaer, yro R(A)=R[X]*R[Y]). Toraa
B oTHouleHUM R(A) BBIIOIHSIIOTCS ABE MHOIO3HAUHbIE 3aBUCHUMO-
ct: XNY-—>>X-Y u XNY->>Y-X. Huaue rosops, eciu
HaM YyIQIOCh JE€KOMIIO3UPOBATb OTHOLUEHME HA JB€ IPOEKLUHU, TO
3TO O3HAYAEeT, YTO B OTHOIICHWU BEHITIONHSIIOTCS, TIO KpaiiHelt Mmepe,
JIB€ MHOTO3HAYHbIE 3aBUCUMOCTHU.

Ha puc. 1.10 npeacrapieHo HekoTopoe oTHouieHue R(Al, A2, A3) u
aBe ero npoexkuun — R[Al, A2] u R[A2, A3]. HerpyaHo nmpoBepuTh,
4yTO BblIOJHSAETCS paBeHCTBO R(Al, A2, A3) = R[Al, A2]* R[ A2, A3].
CrremoBaTelbHO, OTHOIIEHUE IEKOMITO3MpPYeTCS Ha 3TH IIPOEKITUU.
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Ho rtorna B orHouienuu R(Al, A2, A3) BBIIOAHSIIOTCS ABE MHOIO-
3HAYHBIE 32aBUCUMOCTH:

O A2—>> Al, 10CKOJIbKY {Al, A2} N {A2, A3} = {AZ} u
{Al, 42} - {42, 43} ={Al};
O A2-—>> A3, NoCcKOABKY {A2, A3} —{Al, A2} = {A3} .

C yueToM nepBoil 3aBUCUMOCTH MCXOJHOE OTHOLIEHHWE MOXHO Je-
KOMII03MpoBaTh Ha npoekumu R[A2, Al] u R[A2, A3], noka3aHHble

Ha puc. 1.10. C y4eToM BTOpOIl 3aBUCHMOCTH 3TO OTHOILIEHHE MOXK-
HO IIEKOMIIO3UPOBATh HA TaKWe Ke MPOeKIIN.

R(A1,A2,A3) : Tabnmua

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

Mpoexkuma Ha A1, A2

Mpoekuma na A2 ,A3

Al

A2

A2 |

A3

al
al
a2

b1
bz
b1

b1
b1
b2

cl
2
cl

Puc. 1.10. /13 gaHHON OEKOMMNO3NLUNA OTHOLWEHWS CrieayeT Hanm4me
B HEM 3aBucumocTen A2 —>> A1 n A2 ->>A3

HertpynHo 3aMeTuTh, 4TO B OmpeAcTeHN MHOTO3HAYHON 3aBUCHUMO-
CTH MHOXecTBa aTpuOyToB Y U Z UrpaloT CUMMETPUYHBIE POJIU: €CIU
YTO-TNOO CIpaBemIUBO AT Y, TO 3TO XK€ CIPaBeqIUBO U I Z, 1
Haobopot. IloaToMy MoOxHO cdopMynupoBaTh Cleayloliee YTBep-
JKA€HWE: MHOIO3HAYHas 3aBUCUMMOCTb X —>>Y BbINOJHSAETCS B OT-

HomeHuu R(A) Torma u TOJBKO TOraa, Koraa B R(A) BbIIOJHSETCS
MHOTO3HAYHasl 3aBUCUMOCTb X —>>7. .

MHoro3HauHble (a TakKe U (PyHKIUOHAIbHbIE) 3aBUCUMOCTH COXpa-
HSAIOTCS B TIPOEKIIWSAX OTHOIIEHWUSI, KOTOPhIe HE 3aTParmBaloT WX Jie-
Bol yacTtu. HpyruMu cioBamu, €ciu B OTHOILEHUU R(A) BBITONHSI-
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€TCsl MHOTO3HauyHasl 3aBUCHUMOCTh X—>>Y , TO B JIO00H MPOEeKIINU
R[U], nns koropoit X U, BBINOAHSETCS M MHOTO3HAYHas 3aBU-
cumocth X—>>Y (U. 1 GyHKINOHATBHBIX 3aBHCUMOCTEN BEPHO

U 00paTHOE YTBEpPXKIEHUE. €CIM B IPOESKLUMH BBIIOAHSIETCS (PYHK-
IIMOHAJIbHAsT 3aBUCHMOCTb, TO 3Ta Xe 3aBUCHMOCTb BBHIIOJHSACTCS W
BO BCEM OTHOILIE€HMHU. JJisI MHOrO3HAYHbBIX 3aBUCUMOCTEI 5TO YTBEp-
XIeHNe He BEPHO: U3 BBITOJHUMOCTH MHOTO3HAYHOW 3aBUCUMOCTH
B HEKOTOPOU IPOEKILHKM OTHOLISHHUS ellie He CAenyeT €€ BbIIOJHU-
MOCTB BO BCEM OTHOIIEHHM.

1.3.4. lNpaBuna BbiBOga 3aBUCUMOCTEN

Bce yrBepxaenus, chopMyTupoBaHHBIE AJIST MHOTO3HAYHBIX 3aBUCH-
MOCTe, CIpaBeUTUBEl M T QYHKIIMOHANBHBIX 3aBucuMmocTeii. Ilo-
3TOMY Jlajiee MBI OyIeM paccMaTpuBaTh TOJBKO MHOTO3HAYHBIC 3aBU-
CUMOCTH.

Eciau B oTHolleHMM OBLIO KAKUM-JIMOO 0OpazoM 3aMEYEHO BBIINOJI-
HEHME OJHUX 3aBUCHUMOCTEI, TO APYTrMe MOIYT OBbIThb BBIBEIEHbI JO-
CMYECKM U3 TeX, YTO oOHapyxeHbl. B ocHOBe AeKOMMO3MLMK, Kak
M3BECTHO, HAXOAMTCS Ta WM MHAs 3aBUCUMOCTb. Takum oOpazom,
UMesl HECKOJIbKO 3aBUCHMOCTEHl, Mbl MMEEM BO3MOXHOCTb BbIOOpa
Jexkomnosuiuu. He Bcsikag aekoMmo3ulivsi MOXKET OKa3aTbCs yaad-
HOH ¢ TOYKM 3PEHUSI FKOHOMHOIO IpeACTaBIeHUs JaHHbIX. He cTout
Takxe 3a0bIBaTb U O TOM, YTO PEe3yJbTaTbl AEKOMIIO3ULUK (IIPOEK-
LUK MCXOJHOIO OTHOLIEHMSI) MOIYT MCIOJb30BATHCSI KAK MCXOMHBIA
Marepuai Ajisl JalbHEeHIIel JeKOMIO3ULKUU: TO, YTO XOPOLIO HA Mep-
BOM 3Talle JeKOMIIO3ULIMM, MOXET IUIOXO CKAa3aTbCs Ha BCEl MHOIO-
9TAHOM AekoMno3uuuu. MHade ropopsi, onTUMU3ALUS AEKOMIIO3U-
LMY B LIEJIOM HE O3HAayaeT, YTO KaXKIblil OTAENbHBIA €€ 3Tall JOJKEeH
OBbITb HAWJIYYILUM.

JaHHBIIM pasaeN MOCBAIIEH BhIBOAAM ONHWX 3aBUCHUMOCTEH M3 (daxTa
HATMYUS IPYTUX U aJpecyeTcs TeM, KTO Xo4eT JIMOo IIyoXe IMo3HATh
PETSIIIMOHHYIO TEOPHIO, JUOO TOYIMPAXKHATLCS B JIOTUKE W aireope
MHOXECTB. DTOT Marepuayl He M3 JIETKNX U MOXET OBbITh IPOIYIIeH
IIpY TMEepBOM YTEHMW MAHHOM TMaBbl. Tak Wi WMHa4e, s TIPUBOXY
3/eCh MTPaBWJIa BHIBOAA 3aBHCHMOCTEH.

B CUCTEMY IIPpABMJI BbIBOJd MHOI'O3HAYHbIX 3aBUCUMOCTEU BXOHAMAT
YETbIPpC OCHOBHLIX IIpaBuJjd. Hpeme 4YeM UX NEPECUYUCIUTD, JOTI'OBO-



56 nasa 1

pumcsa o6 obosHauyeHusx. Yepes A OymeM 0003HAYATb MHOXECTBO
Bcex arpubyroB otHouweHus, a uyeped X, Y u Z — IOAMHOXECTBA
atpudbyroB (X A, YCA, ZcC A). Pazymeercs, Kaxioe U3 HUX
MOXKET CO/iepXaTb W TOJbKO €IMHCTBEHHBI BJEMEHT — KaKoii-
HuOyab oAuH aTpuOyT oTrHoweHus. s 0003HAYEHUSI MHOILO3HAY-
HOI 3aBUCUMOCTH MCIIOJb3YeTCs, KaK M paHblie, CUMBOI (—>>).
OjHako BCE IPUBEACHHbIE JlA1€€ YTBEPXKIECHUS CIPaBEUIMBbl HE
TOJBKO [UISI MHOTO3HAYHBIX 3aBUCMMOCTEN, HO U Jid GYHKIIMOHAJb-
HBbIX 3aBUCUMOCTEN.

Wrak, mma 3aBUcmMocTedt MeXmy aTpuOyTaMH OTHOIIEHUS BBIITOJ-
HAIOTCS CJIAYIOIIUe MMPABUIA BbIBOA!

1. Ilpasuno donoanenus. Ecnu BblIOJHSIETCS 3aBUCUMOCTh X—>>Y |
TO BBIIIOJHSIETCS UM 3aBUCUMOCTb X —>>7. s Bcex Z., TaKuX, YTO
YNZ=X u XUYUZ=A.

2. Ilpasuno peguexcusnocmu. Ecnn XY, 1o X—>>Y .

3. Ilpaeuso nonoanenus. Ecnau BbinonHsercs 3aBucumMocTb X—>>Y u

JUISL HEKOTOPbIX ITOAMHOXECTB arpuOyToB V u W crpaBeyiiBO BKITIO-
yeHue V < W, 10 BblnojHsiercs 3asucumocts XU W-—>>YU V.

4. Ilpasunro mpansumuenocmu. Eciv BBITTOTHSIIOTCS JBE 3aBUCUMOCTU
X—>>Y wu Y-—>>7Z, TO BBIINOJHSCTCI U 3aBUCUMOCTb

X>7Z-Y.

W3 srux YETbIPEX OCHOBHLIX IIPABUJI MO2KHO JOIMYCCKU BbIBECTU
CIIe TPU JOIIOJIHUTEIbHDBIX ITpaBUJIa:

1. Ilpasuno obsedunenus. Eciu BBIMOMHSIOTCS JBE 3aBUCUMOCTU
X—>>Y u X->>7Z, TO BbIINOJHSCTCI U 3aBUCUMOCTb
X—>>YUZ.

2. Illpasuno pazwocmu. Eciu BBIIOAHSIIOTCS ABE 3aBUCUMOCTU
X—>>Y wu X->>7Z, TO BBINOIHIETCA W 3aBUCUMOCTb
X—>>Y-Z.

3. Ilpasusro nepeceuenus. Ecnu BBIMOMHSIIOTCS JABE 3aBUCUMOCTU
X—>>Y u X->>7Z, TO BbIINOJHSCTCI U 3aBUCUMOCTb
X—>>YNZ.

,HOHOJIHI/ITGJIbeIe IIpaBujia y,Z[O6HO HCIIOJABb30BATb 1JIdd COKpPAlUCHUA
JUIMHbI BbIBOJA 3aBUCUMOCTEM.
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B xadectBe mpumepa, a Takke A1 yIpaxHEeHUs B obpallleHuu ¢ 3a-
BUCUMOCTSIMU PACCMOTPUM BbIBOA M3 YETbIPEX OCHOBHBIX IIPABUI:
MpaBUIa Pa3HOCTU U MPABUJIA MEPECEUCHUSI.

Ilycte manel aBe 3aBucuMoctT X—>>Y um X-—>>Z 6 TOorma BBIBOJ,

MpaBuia Pa3HOCTU COCTOUT U3 CAEAYIOLIMX YEThIPEX 1IAroB:

1. Tlo MpaBUIy MOMOJIHEHUS u3 X—>>7Z clenyet
XUX—>>XUZ,1.e. X—>>XUZ

2. Ilo MpaBUy MOMIOJIHEHUS u3 X—>>Y ciaeayer
XUZ—>>YUZ.

3. Ilo MpaBUILy TPaH3UTUBHOCTU u3 X>>XUZ u
XUZ-—>>YUZ caenyer X-—>>(YUZ)-(XUZ). Onnako
(YUZ)-(XUZ)=Y-Z-X, 103T0MYy BbIIOJHIETCS 3aBUCHU-
mocth X—>>Y -Z-X.

4. Tak xak (Y-Z)Xc X, To 00 MOpaBuily IOMNOJHEHUS U3
X—>>Y-Z-X crenyer XUX—>>(Y-Z-X)U(Y-Z)NX.
Ho XUX=X, a (Y-Z-X)U(Y-Z)X=Y-Z, nosromy
crnpaseuiuBa 3aBUCUMOCT X—>>Y —Z..

Temnepn BBIBEACM MPABUJIO TepeceYeHUsI. TTockonbky
YNZ=Y-(Y—-Z), 10 IpaBWjIO TiepeceueHust Mmoaydaercsi U3 mpa-

Buina  pasHoctu: u3 X—>>Y u X-—>>Y-Z caeayer
X>>Y-Y-Z niu X—>>Y(Z. TlpaBuiio o0beIMHEHNS MOXHO
000CHOBATbh AHAJOIMYHBIM 00PA30M.

1.3.5. Knioun

Ilpu cuHTese M aHanu3e oTHoleHWI (Tabauu 6asbl JaHHbIX) BaX-
HYIO POJIb UIPAET [OHSTUE K2/0¥a OTHOLUEeHUS (TabiuLibl). DTO HOHSI-
TUE MPOU3BOJHOE OT MOHATUS (PYHKIMOHAIBHON 3aBUCMMOCTH, KO-
TOpPOE ObLIO PACCMOTPEHO B IPEAbLIyILEM pasae/ie. MOoXHO cuMTarh,
YTO KJIIOY SIBJISIETCSL apryMEHTOM (JIeBOH, 4acTbl0) (HYHKIMOHAIBHOI
3aBUCUMOCTY MEXJY MHOXECTBAMU aTpUOyTOB OTHOLLICHMUSI.

Karou (key) — 370 MHOXECTBO U3 OJAHOTO MJM HECKOJIbKMX aTpuOyTOB,
KOTOpOE€ OJHO3HAYHO ofpeaensier (MACHTU(PUIIMPYET) BCIO 3amuch
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B oTHoweHUU. TakuM oOpa3oMm, MHOXECTBO arpudyroB X siBisercs
K11o4yoM oTHolieHus: R(A), ecid B 3TOM OTHOILICHUU €CTb (PYHK-

LIMOHAJIbHAS 3aBUCUMOCTh X —>A . VI HaobopoT, eciii B OTHOUIEHUU
R(A) umeercsl GyHKIMOHAIbHAS 3aBUCMMOCTb X—>A , TO MHOXE-

CTBO aTpuOyTOB X SIBIISIETCS] KJIIOUOM 3TOTO OTHOIIeHUsT. OY4eBUIHO,
YTO TJABHBIM TPU3HAKOM KIIOYa OTHOIISHUS SBISIETCS YHUKAb-
HOCTB (HETIOBTOPSIEMOCTD) €T0 3HAYCHMUIA.

W3 caMoro ompeaeneHus] OTHOLIEHHUs CJIEAyeT, YTO B JIIOOOM OTHO-
leHun Bcerga Haigercs kimwod. Ilo xpailHedl Mepe, KIIOYOM MOXET
OBITh MHOXECTBO BCEX aTpuOYTOB A, T. K. B JIIOOOM OTHOLUIEHUU UME-
eTcsd TPMBUAIbHAS (DYHKUMOHANABHAS 3aBUCUMOCT A—>A, IIO-

CKOJIBKY KaXKmasl 3aIlich BCTpedyaeTcs B OTHOIICHWM BCETO OIWH pa3s
1, CIeIoBaTeIbHO, OMHO3HAYHO MACHTUGUIMpYeT caMa cebst. OgHa-
KO TIpM pa3paboTKe TabauIl 6a3bl JAHHBIX OOBITHO MHTEPECYIOTCS He
TPUBUATBHBIMUA KTIOYAMM, a COCTOSIIIIMMHU W3 OJHOTO WJIN He6GOJb-
IIOTO KOJMWYecTBA aTpuOyTOB. JeicTBUTEIbHO, TPUBHAJIBHEBIC 3aBU-
CUMOCTH He IAlOT BO3MOXHOCTH MOMYUUTh JEKOMITO3UIINIO OTHOIIIE-
HUST HA JBE MPOEKITNN.

PaccmorpuM B KayecTse INpumepa Taduuly, HNPEACTaBISIONLYI0 OT-
HOILUCHUEC CryneHTH (<I>aMMJIMH, Vima, OTuecTBO, quGHaﬂirpynna).
Kakue arpuOyThl B 9TOM OTHOLUEHUM MOIYT cOcTaBUTb Kiwou? Ilpen-
[10J1araercs, YTO Kax/blid CTYJAEHT MOXET HAXOJUTbCI TOJbKO B Of-
Holi yuyeOHoil rpymnmne. Kazanoch Obl, 4TO MHOXECTBO aTpUOYTOB {oa-
s, Vms, OrdecTso} NOJKHO ONHO3HAYHO UAEHTUGUIMPOBATH
CTYAEHTA, a CJIeAOBATEAbHO, U IPymIly. DTO ObLI0 Obl BEPHO, €C/iU
Obl Mbl MCKJIIOYMIM BO3MOXHOCTb CYLUECTBOBAHUS B OJHOHU IpyILIE
MOJHBIX Te30K (0nMHOMAMMIBLIEB ¢ OJMHAKOBBIMM MUMEHAMU U OTYE-
cTBamu). XOTS 3TO U MAJOBEPOSITHO, HO Bce Xe BO3MOXHO. Takum
00pa3zoM, MHOXECTBO arpubyToB {Cammmms, Vms, OruecTso} HE IOMI-
XOJUT Ha POJib HETPUBUAJILHOIO Kioud. B 1omo0HbIX cuTyaumsix
CO3JAI0T cHeuuaibHblil aTpudyr (cronbel), NpelHA3HAYEHHbIA WI-
partb posb Kio4ya. B Hawem npumepe 310 MOXET ObITh ID cTynenTa
(ugeHTuduUKaTop cTyaeHTa). 3HaYEHUS] ITOro arpudyTa MOIYT ObITh
KaKMMM YroJHO, HO 00s3arejibHO yHUKaJibHbIMU. B pesyibrare no-
JydacTcAa TabJIMLIA CTymeHTs (IchTyneHTa, davmmnusa, VMa, OruecTBO,
quGHaﬂirpynna). A eciu ID crymeHTa MABJIACTCA KIIOYOM, TO
B JAHHOM OTHOLUEHUU uMeeTcsd (QYHKIMOHAJIbHAS 3aBUCUMOCTD
{ID7CTyI[eH'I‘a} —> {IDicTyneHTa, davmnns, VM, OTuecTBO,
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YyueGuas rpynma), a TAKXE€ 3aBUCUMOCTb {ID crymenTa}—>
{@al\/H/IJ‘[MH, Vima, OTuecTBO, quGHaﬂirpynna}. I[MocnenHow 3aBUCU-
MOCTb, OYCBUJIHO, MOXHO UCIIOJB30BATb MJIs1 ACKOMIIO3ULIMU UCXO-
HOI'O OTHOILLUCHUS Ha CICAYIOLIE ABa. CTYyOeHTEl CIMCOK
(IDicTyneHTa, Qavmnnsa, VwMa, OquCTBo) 1 Tpynne (IDicTyneHTa,
Yuebuaa rpynna). Ha puc. 1.11 mokazaHO HUCXOQHOE OTHOLUEHUE
CrynmeHTe U ABE€ €0 IIPOCKIIUU.

CryaeHTol : TabaMua

|D_CT},f,D,EHTa| DaMUNHA | Mma | OT14yecTeO |YueEHaﬂ_rpynna

001 HMeaHOE MEeaH MEaHOEMY 201

00z MNeTpoe Metp MNeTpoeuy 2Mm

003 Cunopoe Cunop Cunopoend | 201

004 Tepopoe Qepop  Cenopoewy | 202

005 HMeaHOE MEeaH MEaHOEMY 202

006 HMeaHOE MEeaH MEaHOEMY 201

oo7 Hukonaee | Hukonal |Hwkonaeewd 202

003 CtenaHoe  Ctenad  |CTenaHoewd 203

00g Muzadnoe | Muxamn | Muxalinoedy 203

010 HMeaHOE MEeaH MEaHOEMY 202
CTyne HTbI_cnHcok : Ta6nMua [pynnbi : TabnHua
ID_CTy;I,EHTa| Damunua | Mma | OT4yecTED |D_CT},f,D,EHTa| YyuehHaa_rpynna
o1 HMEaHOE HMeaH MEaHOEMY 001 201
anz Metpoe Metp Metpoeuny 00z 2m
an3 Cunopoe Cunop Cuaopoeny 003 2m
an4 Depopoe Tenop | Denopoeud 004 202
o5 HMEaHOE HMeaH MEaHOEMY 005 202
(0& HMEaHOE HMeaH MEaHOEMY 006 201
oy Hukonaee | Hukonad | Hukonagewd oo7 202
Qo CtenaHoe  CTenaH | CTenaHoEWM 003 203
aos Muxadnoe | Muxawn | Muxadnoeuy 00g 203
010 HMEaHOE HMeaH MEaHOEMY 010 202

Puc. 1.11. [lekoMno3uums OTHOWEHUS CTy IeH TH
C KNo4OM ID cTymeHTa Ha [ABe Nnpoekunn

Kitou, cocrosiuiuit u3 omHoro aTpuOyTa, Ha3bIBAIOT HPOCMbIM, A U3
HECKOJNBKUX — cocmasHbim. KTloun, pacCMOTPEHHBIE B JAHHOM pas-
Jeie, TAKXKe Ha3blBAIOT NEPBUUHBIMU (primary key).
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1.4. OrpaHnyeHus
Le/IOCTHOCTU OTHOLLUEeHUI

Ho cux nop Mbl paccMarpuBajli OTHOILIEHMS], IPEACTABICHHbIE B BUJE
TabJIUI CBOMMM KopTexaMu (3anucsamu). 3aBUCUMOCTU MEXIY aTpu-
OyTaMu BBIPAXKAIU HEKOTOPYIO LEJIOCTHOCTb OTHOLUEHMH, a KOp-
pPEKTHasl JEKOMIO3U1IMSI OTHOILIEHU Ha OCHOBE 3aBUCHMMOCTEN pac-
CMATPUBAIACH KAK COXPAHSIOLIAS UX LEJNOCTHOCTb. Takum obpasom,
Mbl WU3y4YaJIu PeEsIMOHHbIE 0a3bl JAHHBIX TaBHBbIM 0OOpa3oM Kak
TEOPUIO JEKOMIIO3ULIMM OTHOLIEHUI, 3aJaHHbIX 3KCTEHCUOHAIbHO,
T. €. mocpencTBoM HabopoB 3amnuceit. Ha npakTuke nmpuxoauTcst mpo-
eKTUpOoBaTh 0a3y laHHbIX KaK HAO0OP U3 HECKOJbKMX Taljull, KOTO-
pble M3HAYaJIbHO TMYCTHI U TOJbKO CO BPEMEHEM 3aloOJIHSIOTCS KOH-
KPETHbIMU J1aHHbIMU. KHaye roBops, AOBOJBHO CJIOXHbIE 0asbl
JAHHBIX MPOEKTUPYIOTCS MyTeM pa3paboTKU MHOXECTBa OTAEIbHbIX
TabdNuUL, ¢ MOCAEAYIOIEH YCTAHOBKOM CBSI3€H MEXIy HUMM, T. €. IIy-
TEM KOMITO3UIIMKM YacTeil B Hekoe 1iejoe. [Ipu 3ToM He UCKIovYaeTcs
U JEKOMIIO3U1Ms TabJIMl, HA CBOU MPOEKIIMUMU.

OpHako Kaxnas Tabnauua B OTAEJbHOCTH, 4 TaKXKe COBOKYIHOCTDb
TAOUIL OOBIYHO ABJIAIOTCA HE CIyYaHBIMA KOMOWHAIIUSIMU aTpuOy-
TOB, MPOU3BOJbLHO PaclpeAeSeHHbIMU MEXAY pasMYyHbIMU Tabsu-
mamMu. Kak otmenbHBIe TaOMUIIBI, TAK U BCSI X COBOKYITHOCTH, HA3BI-
BaeMas 6a3oll danHuix, 00aJAI0T HEKOTOPOH 1eOCTHOCThIO, KOTOPast
BBEIpaXXaeTcs yepe3 pasaTuyHOTO poaa OTpaHWYEHUS, HAKIAIBIBaeMbIe
Ha 3HAYEHMS CTOAOLIOB M CBA3M MeXay HUMU. TakuM oOpaszoM, mpu
TIPOEKTUPOBAHNN 06a3bl MAHHBIX MBI 3aHATHI He OOHApYKeHHEeM 3aBU-
CUMOCTEil I MCIONB30BAHUS MX IPH AEKOMIIO3ULMU, 4 HA000POT,
3aMaHieM WX C IIeIbI0 OOBeAMHEHUS TAOIWIl B LEJOCTHYIO CUCTEMY
CBSI3aHHbIX TaOJMII, COAEPXKALIUX HEIPOTUBOPEUUBBIE TAHHbIE.

I[anee MbI PACCMOTPUM HECKOJbBKO BUIOB ILIEJIOCTHOCTH U CTIOCOOBI
X 3agaHus.

1.4.1. CemaHTUYeCKas LeNIOCTHOCTb

Ilpu npoexTupoBaHUM 0a3bl JAHHBIX CTPEMSTCA K TOMY, YTOObI Kax-
Jas TabnuMua COOTBETCTBOBAIA HEKOTOPOMY OObEKTY BHEIHEro MUPA.
CyllecTBOBaHUE TAKOro OObEeKTa, PasyMEeTcsl, HE 3aBUCUT OT 0asbl
JaHHbIX. Eciy Tabnuia moaHOCTbIO COOTBETCTBYET HEKOTOPOMY OOb-
€KTy, TO T'OBOPST, YTO OHa 00/J1aJaeT CEMAHTUYECKOH 1IeJOCTHOCTBIO
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U MojeaupyeT (mpeacTtasisieT) 3ToT odbekT. Ilpu aTom Kaxipas 3a-
NKUCh TAOJIMLbI MOAETUPYET HEKUI DJIEMEHT OObeKTa.

B Tabnuine, obmaparollieil ceMaHTUUYECKON 1ETOCTHOCTBIO, JOKEeH
ObITb TMEepBUYHBIN KiIwo4u. [llepeuunwvii kawoy (cm. pasd. 1.3.5) — s10
ONUH CTOJOEL] WIU TpyIna CTOJOIOB, 3HAYEHUS] KOTOPBIX MOJKHBI
OBbITb YHUKAIBHBIMU U OTIpe/ieIeHHbBIMU (HEe paBHBIMU NULL). B si3bI-
ke SQL »T0 orpaHuyeHue 1eJJOCTHOCTU, BbIpaxalolieecsi B BUIe Or-
paHUYEHUS] HA 3HAYEHWSI CTOJOLA WM TPYIIbl CTONOLIOB, 33adaeTcs
KJIIOYEBBIMU CIOBAMU PRIMARY KEY (cm. pa3d. 7.1.1, 7.1.2).

1.4.2. [lomeHHasa UeNnoCTHOCTb

C KaxabIM aTpuOyTOM OTHOIIEHMSI CBS3aH JOMEH — MHOXKECTBO JIO-
mycTUMBIX 3HaueHU. IIpu cos3maHum TaGAUIIBL IJIsI KAXKIOTO CTOI01a
KpoOMe MMEHU YKa3bIBACTCS M TUI JAHHBIX, KOTOPbIE OH MOXET CO-
Jgepxarb. TUI AaHHBIX (cM. paszo. 2.2) orpaHUYMBAET MHOXECTBO J10-
MMYCTUMBIX 3HAYEeHUI CTOjO0IA, OMHAKO BO MHOIHUX CIy4yasX TaKoro
OrpaHUYEHUS] OKa3bIBaeTcs HegocTaTouHo. Hampumep, eciu B 4u-
CJIOBOM CTOJIOLIE BoszpacT TAOMMIBI CorpymHmku YKA3aHO 3HAYCHME
1000, To MBI HE YCOMHUMCS, 4YTO 3TO OIIMOOYHOe 3HadYeHue. B Toit
JKe Ta0auIle CUMBOJIBHBIN CTOMOCN OomxHoCTs MOXKET IMPUHUMATDH
3HAYEHUSI U3 OIMPEICEHHOIo CIMCKA, MIPEeIyCMOTPEHHOIO IITATHBIM
pacnucaHueM OpraHu3aluyd, a He IIPOM3BOJbHYI0 KOMOWHAILIWIO
CHMBOJIOB WM HaWMMEHOBAaHUS HOJLDKHOCTEN ¢ opdorpaduueckummn
OIlIOKAMU.

OrpaHuyeHusi Ha [AOMYCTUMbIE 3HAYEHMSI 11 CToJOLA TabaMIIbI
npeJHa3HaYeHbl ISl IOAJEPXKAHUS JOMEHHOUN LEeJOCTHOCTU. B s13bI-
ke SQL puck HapylwuTb [JIOMEHHYIO LEJOCTHOCTb BO3HMUKAET IIPU
J00aBIeHU W OOHOBJAEHMM 3alUCeid ¢ MOMOILbIO OINepaTOPOB
INSERT M UPDATE COOTBETCTBEHHO. OrpaHUY€HUSI TOMEHHOM LeIo-
CTHOCTU MOXHO 3aJaTb IIPU CO3AAHUU TAOJAMLIBL C IOMOLIBIO Ollepa-
TOpa CREATE TABLE, 4 TAKXE€ IIPEABAPUTEIbHO, IIyTeM CO3AAHUS JO-
ME€Ha, IPUMEHUB OIlepaTop CREATE DOMAIN.

1.4.3. CcbinoYHasn LenoCcTHOCTb

B xopoliio cnpoekrupoBaHHON 0a3e U3 HECKOJbKUX TA0JUL, OHU CBSI-
3aHbI APYr ¢ Apyrom. Tak crondel B OfHOI Tabiulie MOXET CChLIAThCS
Ha cronbel Apyroil Tabmuubl 3TOH ke 0asbl JaHHbIX. IlomoGHbIE
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CCbLIKU IPEACTABISIOT COOOM OrpaHuyYeHUs] CChUIOYHOM LIEJOCTHO-
¢ty 0a3bl JAHHBIX U UIPAIOT BAXHYIO POJIb IPU IOLIEPKKE ee 0OLeit
LeJoCTHOCTH. BMecTe ¢ TeM, HaiuuuMe CChUIOK IMOPOXIAET TAK HA3bl-
BAeMYIO npobaemy aHomanuii Moougukayuu OaHHbIX.

Casi3u Mexay Tabnuiamym oObIMHO HECUMMMETPUYHBI: OJHA Tabnuiia
3aBUCUT OT Jpyroil. Homyctum, B 6a3e JaHHBIX UMEIOTCSl IBe Tad-
JIUIIbI:

O Kinenta (MMF[iKJ'[MeH'I‘a, Apnpec, Teﬂe(l)OH);

a lpomaxnu (ID, Tosap, Kosmuectso, leHna, CTOMMOCTE,

MMF[_KJ'H/IGHT&).

B rTabmuue KmvenTm CroMOEL Vs zymenta SBSIETCH  KJIIOUYOM
(PRIMARY KEY), T. €. MMEET YHUKAJbHbIC U ONpeaeaeHHbIe 3HAUCHUS.
B Ttabnauue mpomaxr OJHOMMEHHBIH cTOJIOCL, HE SIBIASCTCS KIIOYOM,
€ro 3HAYeHUs1 MOTYT ITOBTOPSITHCS, T. K. OAMH M TOT XK€ KIMEHT MO-
2KeT IpUOOpEeCT HECKOJbKO TOBAPOB. DTa Tabiulia CBI3aHa C Tabd-
JUUEd  Kmmextm [0 CTOAOLY Vs ximenTa, T.€.  crojdel
Uma ximenta NEPBOM Tabmulbl (Ipomaxy) CChUIAETCS HA OMHOUMEH-
HbII cTOAOeLl BTOPOi Tabmullbl (Kimenter). ApyruMu caoBaMu, JaH-
Hble TaONUIbl HAXOMATCI B POAUTEIBCKO-IOYEPHEM OTHOLUEHUM:
TabMuLA KimenTsr POAUTENbCKAS, Mpomaxm MOYepHssd. JdaHHas cBI3b
Mexay TabauuaMu OpraHusyercs IyTeM oOObBsSBIEHUSI CTOJOLA
Uma ximenta TAOMMLUbI Mpomaxyu BHELIHUM KIIOYOM (FOREIGN KEY),
CChUIAIOIIMMCS Ha IEePBUYHBIA KIOY B Tabiauue Kimenter
(cm. pazo. 7.1.3).

AHoOManuu MOI[I/I(I)I/IKaHI/II/I MOTYT BOSHHUKHYTH Pa3/JIMYHbBIMU CITOCO-
bamMu n Ipn pas3iinIHbIX 06CTOHT6J’IBCTB&X, BbI3BIBAasA TPYAHOCTH.
TTpeanonoxum, Kakoi-To KJIMEHT MepecTal Bac MHTepecoBaTh (Ha-
MpuMep, OH TepecTal jaejarbh Yy Bac MoKynku). Eciu 3anuck o HeM
YOAJIUTh U3 T3.6J'II/II_[I)I Knnenre, TO B I[O‘{epHeﬁ Ta6J'[I/IH€ I[Iponmaxn
OCTAHYTCA 3aIllMCH, CCbHUIAIINHNECA Ha OTCYTCTBYIOIIYIO 3aIlMCh B
pOI[I/ITGJTBCKOﬁ Ta6III/II_[6. AHajmornyHas CUTyallusl BO3HHUKACT IIPpHU
ITOIIBITKE I[O6aBI/ITI) B JOYEPHIOIO Ta6J'[I/IHy 3alnchb, Korga B poaun-
TECIbCKYIO Ta6J'[I/IHy CIIIEC HE ObLIO CIOCJIaHO COOTBETCTBYIOIIECTO OO-
6asirennsa. O crocobdax MMOOACPKKIN CCBIJIOYHOM LEJOCTHOCTH U IO-
BCOACHUU B CJay4Ya€ BOSHMKHOBCHUS aHOMAJINUU MOI[I/I(I)I/IKaHI/II/I 6YI[€T
pacckasaHo B pa3d. 7.1.3.
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1.5. Hopmanusauus Tabnuy

basza gaHHBIX MOXeT ObITh CIPOEKTHUPOBAHA XOPOILO WIM ILIOXO.
Cpasy co3aarh XOpOIIHil MPOEKT AOBOJIBHO CIIOXHO, U HA MPAKTHKE
MPOLECC TPOSKTUPOBAHMS OOBIYHO SIBJASIETCSI UTEPALIMOHHBIM: COCTAaB
TAOJUIL ¥ UX CTPYKTypa MOAMMHUITMPYIOTCA B HECKONBKO 3TAIlOB, ITO-
Ka He OyIeT mojsyyeH NpUeMJIeMbIi pe3ysbTar.

B mioxoM mpoexkTe 4acTO BO3HUKAIOT AHOMAIMM MoauQHUKaLUU
JAHHBIX, YCTPAHUTHh KOTOPBIE IOBOJLHO TPYyAHO. Takme aHOMAaIHHU
MOTI'YT BOBHUKHYTb JaXKe B ONHOTAOIMYHOI 0a3e JaHHbIX.

PaccMoTpum B KkadecTBe npumepa Tadbauly Ipomaxn (Kmrenr, Tosap,
KomuuecTro, lleHa), MOKAa3aHHYIO Ha puc. 1.12.

[Mpopanu : TabaMua

KnveHt | Toeap |Koawuectso| Llewa
MeaHoE *neh 2 24 50p.
Metpoe Monoko 3 30,00p.
OAD "Pora W konsiTa"  XEOCTHI 20 120,00p.
3AD "111" honako 1 30,00p.
Cuaopoe ¥neh 3 24 50p.

Puc. 1.12. Mpumep 1abnnupl, B KOTOPON MOryT
BO3HUKHYTb aHOManuu moamdukaumm

B rabnuue, nokazaHHol Ha puc. 1.12, MOTYT BO3HUKHYTb aHOMaJTUU
MoaubuKauuy AaHHbIX. Ilpeamonoxum, ObLIO pellieHO YIAUIUTb U3
Hee 3aluch O KJIUEHTE "OAO "Pora u xomuTa", MOCKOJBKY Telepb
OH HuYero He nmpuobperaer B Balieil ¢pupme. Ho Toraa Bbl motepsiere
uHpopMalMIo U 1leHe Ha "XsocTe". EciU Xe BaM moTrpebyercsl 10-
0aBUTb 3aMKUCh O KAKOM-HHUOYIb HOBOM TOBApe, TO HEOOXOAMMO [10-
0aBUTb U CBEJAEHWUS O TIOKyIarejle M KOJUYeCTBe B3TOro ToBapa.
A eciiy 110Ka TaKoro IoKymnaresas Her?

AnHomanus MOZ[I/I(l)l/IKaLLl/II/I, BO3HUKIIIAA B PACCMOTPEHHOM IIPpUMEPE,
o6ycn03neHa TeM, 4YTO [aHHAas TaOaWla COAECPXKUT I/IHd)OpMaL[I/I}O,
OTHOCALIYIOCA K Pa3/JInYHbIM TCMdM. B Heil ecTb cBeaeHUs U O TOM,
4TO MpUOOpENIN MOKyHarejlu, U O LeHe TOBAPOB. J'[que pas3ouTh ee
Ha JiBe TaOJUlibl, IOCBSIUEHHbIC ABYM DA3JIMYHBIM TEMAM! IIponaxn
kimeHTH U Ilpaiic_maucT, MOKAa3aHHBIE Ha pUC. 1.13.
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[MpopawM_KnMeHTol : TabaMua [MpakHc_nwcT : Tabamua
Knuent | Tosap | Konwuectso Topap | Llewa

MeaHoe wneh 2 wneh 24 A0p.

MNetpoe MWlonoko | 3 hWlonoko 30,00p.

OAD "Pora W konema” | #EOCTE 25 FEOCTH 120 00p.

3A0 "1 hWonoko 1

CuaopoE wneh 3

Puc. 1.13. Pesynbtat gekomnoanumm tabnnusl Ipogaxm

Boobiiie rosops, n00y0 TabNUILy, OTHOCIIIYIOCS K IBYM WJIU Oojiee
TeMaM, cjiefyeT pa30ouTh Ha ABe wim Oojee Ta6muubel. IIpu ompene-
JIEHHBIX YCJIOBUSIX, O KOTOPBIX FOBOPUJIOCH paHee, MOXHO JEKOMIIO-
3UpOBaThb M TaONUIly, TOCBSIIEHHYD OAHON TeMe. B 3TOoM ciyuae
Kax/asi U3 pe3yJbTaTHbIX Tabauil OyIeT COOTBETCTBOBATh KaKON-TO
YacTU OMHOU TeMbl. DTOT Mpoliecc AeKOMMNO3UIUN U COCTABISIET CYTh
HopManu3auuu. OOHapyXuB B TabJiulle aHOMAIUID MOAUDUKALNU,
Mbl YCTpaHSIEM ee MyTeM JeKOMIO3WIIUM Ha JBe WU Gojiee Tabauilbl
TaK, YTOObl OHU ObLIM CBOOOAHBI OT aHOMaIuil. OaHAKO, MPOU3BOIS
JEKOMITO3UIIMIO, Mbl BBIHYKIEHBI 3a/1aBaTh OTPAHUYEHUS CCHUTIOYHOM
LIEAOCTHOCTH (cM. pasod. 1.4.3).

Tabauubl K1accubUuUpPyIOTCs MO TeM BUIAM aHOMaNUi MoaudpuKa-
LMK, KOTOPbIM OHM IIOJABEPXEHbl. DTO TaK HA3bIBAEMble HOPMaJlb-
Hble ¢dopMbl Tabnu (orHoweHuit). B cBoeit crarbe 1970 r. Y. Konn
ONPEAS/IUI TPU MCTOYHUKA aHOMAIUI WM Tpu GopMbl TabauL, CBO-
OonHbIX OT HUX. B mocienyroliue roabl OH U APyrue UCCIe10BaTe 1
OOHApyXWIW Jpyrue BWibl aHOMAJIUMU U MOPEIOXUIU (POpMbl Tab-
JIL, KOTOpbIE UM HE IOABEepXEeHbl. Jlajee IpUBOAUTCS CIIMCOK BCEX
ClelIMaIbHBIX HOPMAIbHBIX (DOpM:

1. Ieprasg HopManbHast dhopma (1 HD).

2. Bropas HopmanbHasi popma (2HD).

3. Tperbs HopMmanbHast dopma (3HD).

4. Hopmanbhas dopma boiica—Konga (HOBK).
5. YerBepTasg HopMmanbHas dopma (4HD).

6. Ilaras HopmanbHas dopma (SHD).

Bce HopmanbHBIE (DOPMBI BIOXEHBI APYT APYra B CIACAYIONIEM CMbIC-
jqe: tabauua B 2H®D gensgercss Taxke u Ttadbauuein B 1H®; Tabnuua
B 3H® gasngercsa tabnuueit u B 2H®, u 8 IHD, u 1. 1.
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Kaxnass u3 mepeyucieHHbIX HOPMaAbHbIX (POPM MOIJ4 YCTPAHMUTD
ompeae/ieHHble BU/Ibl AHOMAJIMI, ¥ He ObUIO IapaHTUH, YTO C UX IO-
MOUIbI0 MOXHO YCTPAHUTb BCEBO3MOXHDIE AHOMAIMHU, O KOTOPBIX
MoKa IpocTo He Obu1o uszBecTHO. B 1981 r. P. @aruH BBea HOBYIO
HOpMaJlbHYI0 (opMy, HasBaHHYIO domeHHo-Kaovesod (AKH®D), u
Jokasai, yro taonuua B JKH® cBobosHa oT Bcex aHOMaIUI MOIU-
dukaium 1 HaobopoT: Tabmuia, cBodomHAd OT JJOOBIX AHOMATUI
moaudukauuu, Haxoautcss B JKH®. Jo nosBieHUs 3TOH BaxXHON
TEOPEMbI TEOPETUKU PEISALMOHHBIX 043 JAHHbBIX JOJXKHBI ObUIM IPO-
JO/KAaTh MOUCK HE BbISIBICHHbIX BUAOB AHOMAIWN U COOTBETCTBYIO-
IMX UM HOpMalbHbIX (opM. Temeppb xe ObUIO A0Ka3aHO, YTO I
TOT0, YTOOBl MOJYYUTh YBEPEHHOCTb B OTCYTCTBUM BCEX BMJIOB aHO-
Maauil moaudukaluuu, cieayer npubectu tadauuy Kk JKHO.

Jajee MBI KpaTKO PAacCMOTPHWM TepBbIe TpU Hamboyee BaKHBIE IS
MIPaKTHKW HOPMaJTbHBIE (GOPMBI, a TAaKKe TOMEHHO-KITIOUEeBYIO HOp-

MaJIbHYI0 bopMmy.

1.5.1. lNepBasa HopmanbHasa popma
Jobas tabnuiia, yIoBIETBOPSIIONIAS ONMpeAeIeHNI0 OTHOIIEHUS, Ha-
xogutcest B |H®D. BoT ocHOBHEIE XapakTepucTUKU Tabaunel B 1 HD:

O B KaxI0l CTpoKe TaOIMIbI JOJKHbBI COAEPXKATHCSA JAHHbIE, COOT-
BETCTBYIOLIME HEKOTOPOMY OOBEKTY UJIM €r0 YACTH;

0O B KaXIOM CTOJOLE AOJKHBI HAXOAUTHCS JAHHBIC, COOTBETCTBYIO-
munue OJHOMY U3 anI/I6YTOB OTHOLICHHA,

0O B Kaxo#l siueiike TadaULbl JOJXKHO HAXOOUTHLCS TOABKO €IUHCT-
BEHHOE 3HadyeHue;

O y Kaxaoro cToyidIa TOJKHO OBITh YHUKAJTBHOE UMS,
O Bce cTpoKU (3arucu) B TAOIULE AOJKHDBL ObITh PA3IUYHBIMY;

a TTOPAIOK PACITOJIOXKECHUS CTOJ'I6HOB n CTpOK B TabaUIIE HE UMEET
SHAYCHUS.

Tabauua (orHoweHue) B 1H® cBobonHa OT HEKOTOPHIX AHOMAIMI,
HO BCE ke MoABepxeHa MHoruM apyruMm. Hampumep, tabauua, noka-
3aHHas1 Ha puc. 1.12, Haxogutcsi B 1H®, Ho, Kak yxe ObLIO OTMeue-
HO, MOJBEPXKEeHA aHOMAJUSIM yIaAeHUS U J100aBICHUs 3allUCei.
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1.5.2. Bropasa HopmMmanbHasa doopma

Kaxnas rabnuua B 1H® pomxHa uMeTbh NepBUYHbIA K04, OH MO-
KeT COCTOSITb M3 OfHOTo uiau Gojee cronbiios (arpubyros). B mo-
CJAEIHEM CIy4yae KJII0Y Ha3bIBAeTCs COCTaBHbIM. UToObl Tabnuua Obuia
B 2H®, BCce ee HeKIIOUEBBIE CTOJOIBI JOKHBI OMHO3HAYHO OIpEse-
JISITBCSL BCEM KJIIOYOM, T. €. BCEMU €ro KOMIIOHEHTaMU, a He HEKOTO-
PBIMU U3 HUX.

PaccMoTpuM npumep OoTHOLIEHUSI Ceximy (Mmsa, Cexuus, [narta), MO-
Ka3aHHbIN Ha puc. 1.14.

CelumH : TabnKua

Mwa | Cekupa | Mnata
MEaHOE Trython 100
MeaHoE Boneibon 120
MNetpoe Teru 170
Cuwpopoe | Waxmate 200
Cupopoe | Tecku 170
Tenopoe | Tecku 170
Tenopoe | Bonefbon (120

Puc. 1.14. OtHoweHne Cexuum (Mms, Cexuus, Iinara)

KitouoM B JaHHOM OTHONIEHUM SIBASIETCSl {Vims, Cexiumsa}, HO OHO
CONEPKUT (PYHKLIUOHANbHYIO 3aBUCUMOCTb Cekums—> [maTa. Apry-
MEHT (JIeBasl 4acTh) 3TOM 3aBUCUMOCTU SIBJISIETCS JIMILID YacThIO CO-
cTaBHOro kiawo4a. OTHOLIEHUE Cexuyy UMEET aHOMAIMU YIAJCHUSI U
nobapymeHust. Tak, eclid Mbl 3aXOTHM YAQIUTH 3allUCU C UMEHEM
"Msaxop", TO IIOTEPSIEM CTOMMOCTb LIAXMATHOU cekKuuu. MBI He
cMOXeM J00aBUTh 3allCh O HOBOM CEKIIMU, MOKa B Hee KTO-HHUOYIb
He 3anuuiercs. JaHHbIX aHOMaIui MOXHO ObL1O Obl M30€XaTh, €CJIU
Obl aTpuOYT I;mara 3aBUCES OT Bcero Kiwoya (OMHO3HAYHO oIlpene-
JISLICSL BCEM KJTIOUOM).

OTHolleHue Cexumm (VMms, Cexums, Inara) B 1H® MoxHO pasdouTb
Ha nBa otHoureHusa Bo 2H®:

a Cexums UJIeHE (MMF[, CeKLU/IF[);

0 Cekumsa rjara (CeKLU/IF[, HﬂaTa).
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1.5.3. TpeTtba HOpManbHaa cpopma

B orHolIEHMsAX MOIYT ObiThb TaK HA3blBAEMbIE MPAHIUMUBHbIE 3AGUCH-
mocmu, SIBJSIIOIIMECS MCTOYHMKOM aHOMaIMK Moaudbukalud AaH-
HbIX, IpoTUB KoTopblx 2H® GeccunbHa. TpaH3UTUBHASL 3aBUCUMOCTD
MMEET MECTO TOI/d, KOrJa OJMH arpuOyT OJHO3HAYHO OIIpeje/sier
BTOPOI, BTOPOH OJHO3HAYHO OIIPEACISAeT TPETUM U T. A.

PaccMoTpuM B KadecTBe MNpuMepa OTHOILIEHWE Toctu (ID_I‘OCTF{,
Tun_Howmepa, IlmaTa), TPEACTABSIONIEEe CBEAEHUS O TMPOXUBAIOIINX
B rocTuHuile. KiouoM B 3TOM OTHOILIEHUU SIBSIETCS ID rocrsa, linara
ONTHO3HAYHO OIIPENeNseTcs] aTpuoyToM Tun_nomepa (HaHpI/IMep,
JIIOKC, IOJYJIIOKC U T. I[.), T. €. uMeeTcs (PYHKIIUOHATbHAS 3aBUCU-
MOCTb Tun_Homepa —> IlaTa. TTocKoNbKY KaXJblil TOCTb MPOXKUBAET
TOJBKO B OJHOM HOMEPEC OMNPEACICHHOIO TUIla, B OTHOUICHUU €CTbh
" CIJYHKHI/IOHEU'[BHaH 3aBUCUMOCTb ID rocTs—> Tum_HoMepa. Takum
00pa3oM, BO3HMKAET TPAH3UTUBHAS (OTMOCPEJOBAHHAsI) 3aBUCUMOCTD
ID rocts—> Inara. Tak Kak K4 COCTOUT U3 €IMHCTBEHHOTO aT-
pubyrta ID rocta, TO OTHOUWIECHUE HAXOAUTCA B 2HO.

B paccMarpuBaeMOM OTHOLUEHHUU CYLIECTBYET AHOMAIMSL YIAJICHUS.
VianuB 3amuch, Mbl IIOTEPSEM HE TOJbKO UHQPOPMALIUIO O KAKOM-TO
rocre (rae OH MPOXKMBAET), HO U CBEAEHUS] O TOM, CKOJbKO CTOUT
HOMeEpP COOTBETCTBYIOLIEIO THUIIA.

YT1oObl yCTpaHUTh YKA3aHHYIO aHOMAJIMIO, CIEeAYeT AeKOMITO3UpPOBaTh
MCXOQHOE OTHOIIEHUE I'ocTn (ID_rocTs, Tun HoMepa, [naTa) Ha JIBA:

O mpoxusanwe (ID rocTs, Tun HoMepa);
a Tun_nnara (TMH_HOMepa, HnaTa).

OTU oTHOlUEeHUs OyayT HaxoauTbess B 2H® u He comepxarb TpaH3U-
TUBHBIX 3aBUCUMOCTEH.

Takum obpaszoM, oTHolleHne HaxoauTcss B 3HD, ecau oHO HAXOAUT-
cs1 B 2H® u He comepXUT TPAH3UTUBHBIX 3aBUCHMOCTEIA.

1.5.4. lomeHHO-KIOYeBasd
HopManbHasa chopma
Ecau tadbauua Haxoaurces B 3H®, To ocraercst 10BOJIbHO MaJo LlIaAH-

COB /11 BOBHUKHOBEHUS aHOMUIUIA MOZLI/I(I)I/IKaLlI/Il/I JaHHbIX, HO OHHU
BCC€ paBHO €CTb. Y1o0bl UCKIIOUUTH BCE BUABL BO3MOXHDIX aHOMaJIl/Ifl,
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TabnuLad JOMKHA HAXOAUThCS B JOMEHHO-KJIIOYEBOM HOPMajbHOMU
dopme (IKHD).

TMonsrne AKH® nosonbHO TipocTo: oTHoIIeHNe Haxoautes B JKHO,
€CIU KaxJloe orpaHuyeHue, HakjaaabiBaeMoe Ha Hero, sIBsieTcsl JIo-
TMYECKUM CJIECTBUEM OIpeaeeHus] AOMEHOB M Kiouei. TepMuH
oepanuyenue (constraint) 31ech HaMEpPeHHO TPaKTyeTcsl ILUPOKO.
P. @arun omnpenenser orpaHnvyeHue Kaxk JI000e TIPABWIO, PETyIN-
pylolilee BO3MOXHbBIE cTaTUYeCcKHUe 3HauYeHUsI aTpubyToOB, TOCTATOYHO
TOYHOE, YTOObI MOXHO OBUIO IIPOBEPUTHb €ro BBIMOJHUMOCTb. IIpa-
BWIA PEJAKTUPOBAHMSI, OTPAHWYEHUSI B3aAMMOCBS3E€H U CTPYKTYpPhI
OTHONIEHUH, (PYyHKUMOHAJIbHBIE U MHOTO3HAYHBIE 3aBUCUMOCTU $IB-
JISII0TCSL TIpUMEPaMU TakKux orpaHuueHuit. OTcioga MCKIOYaroTcs
OTPaHWYCHUSA, CBSI3aHHBIE C W3MEHEHHEM MaHHBIX (OrpaHHYEHHS,
3aBUCSLIAE OT BpeMeHM). JIpyruMu cjioBaMu, OTHOIIEHUE HAXOAUTCS
B JKH®, ecimu BbMojgHeHWE OTpaHNYEHUN HA TOMEHBI W KITIOUH
BJIEYET 3a COOOI BBIMOJHEHNE BCeX OTpaHUYECHU.

OaHako B HACTOsILLEE BPEeMs HE M3BECTEH AIrOPUTM IIPeoOpasoBaHUs
orHoweHus: B JIKH®. HeusBecTHO Takke, KAKME OTHOLLUEHUS B MPUH-
uune MoryT obiTh npuseaeHbl K JKH®. IMouck u co3gaHue oTHOLLE-
Huii B AKH® ceiiuac sBisieTcsi MICKycCTBOM, a He Haykoil. B nutepa-
Type OObIYHO MNPUBOASTCS TOJbKO IpuMepbl oTHouieHuii B JKH®,
KOTOPbIE Mbl 31€Ch PACCMATPUBATL He OyaeM.

1.5.5. [leHopmanusauyus

Y1oObl MCKIIOUUTh KAK MOXHO O0Jjblie aHOMaluil Moaudukanuu
JAHHBIX, CTapaiiTech KaK MOXHO OOJbllIe HOPMAJIM30BAaTh TAOJMLIbI
0a3bl maHHbIX. Jlyuine, ecau Bbl goBeaere ux go AKH®, xors Ha
MPaKTUKE 3TO PeAKo MPOUCXoAuT. Yalle orpaHMYMBAIOTCA BTOPOI
WU TPETbeil HOpMaJbHBIMU (hopMaMU. 3aHUMASICh HOPMAaIU3aLUEH,
Bbl YBEJIMYMBAETE KOJMYECTBO Tadaul B 0aze JaHHbIX, U IPU OIpe-
JeJEHHOM UX KojJauyecTBe 3(PMEeKTUBHOCTb PabOThl MOXET OKa3aThCsl
caulKoM Hu3Koi. Kpome Toro, dopmyauposats SQL-3anpochl
K 0asze maHHBIX TE€M Jierye, yeM MeHblie B Hell Tabmuu. Tak 4yro, HA
J1000M 3Tare CBOEro pasBUTUS 0a3a JAHHBIX MOXET ObITh B KAKON-TO
CTEIeHU [IEHOPMaIU30BAHHOIA.
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OcHoBbl SQL

2.1. Y1o Takoe SQL

TlepBble pa3paboOTKU cUcCTeM YIpaBleHUs] PesSIUMOHHBIMU Oa3zaMu
JaHHbIX (pensiuoHHbX CYDB/I) ObutH BbIMOJHEHBI B KoMnaHuu I1BM
B Havyayie 1970-x romos. Torma ke ObLI CO3MaH SI3bIK AAHHBIX, IIPEIHA-
3HAYEHHBIN 151 paboThl B 3TUX CUCTeMax. DKCIepUMeHTaIbHas Bep-
cust aToro s3bika HazbiBatach SEQUEL — ot anni. Structured English
QUEry Language (CTpyKTypupOBaHHbIN aHTIUUCKUI SI3bIK 3aMTPOCOB).
Onnako odulmanbHasg Bepcusi O6buta HazaHa Kopoue — SQL (Struc-
tured Query Language). Tounee roopsi, SQL — 5To MoabsI3bIK AaH-
HbIX, TocKoabKy CYB/I conepXuT u apyrue si3bIKOBblE CPEICTBA.

B 1981 romy IBM Brimyckaet pensumonnyio CYB/1 SQL/DS. K stomy
BpemeHu kKomnaHusi Relation Software Inc. (cerognst sto Oracle
Corporation) yxe BbllycTua cBowo peasitnoHHytio CYB. Otu npo-
JOYKTbI Cpa3y XK€ CTAIM CTAHAAPTOM CUCTEeM, IpPeAHA3HAUYEHHBIX I
yhpapieHus 0azamu AaHHBIX. B cocTaB 3TUX MPOAYKTOB BOllIeN U
SQL, Kotopblii paxTHYecKu CTal CTAHAAPTOM ISl MOAbSA3BIKOB AAH-
Hbix. [TpousBoautenun apyrux CYDB/ Beimyctunu cBou Bepcuu SQL.
B Hux umenuch He TOJBKO OCHOBHBIE BO3MOXHOCTU IIPOAYKTOB
IBM. YtoObl MOAYYNUTH HEKOTOPOE TMPeuMyllecTBO IS "cBoei"
CYb/l, npousBoauTeid BBOAMIM HeKOoTopbie paciiupenus SQL.
BMmecte ¢ TeMm, Hayajguch paboOThl MO CO3AAHWIO OOLIENPU3ZHAHHOTO
cranaapra SQL.

B 1986 rony AMepukaHCKMiII HALUMOHAIbHBI MHCTUTYT CTAHAAPTOB
(American National Standards Institute, ANSI) BbinmycTua oduiu-
anpHBI crangapt SQL-86, xortopoiii B 1989 romy Obul OOHOBIEH
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U Ioayuyun HoBoe HazBaHue SQL-89. B 1992 rogy sroT craHaapr
obu1 HazBaH SQL-92 (ISO/IEC 9075:1992). IlocnenHeii K MOMEHTY
HanMcaHUs 3Toil KHUru Bepcueii craHgapra SQL spasgercs SQL:2003
(ISO/IEC 9075X:2003).

JTo6ag peanuzanms SQL B koukpeTHoit CYBJI HeCcKOIbKO OTJIMYaA-
€Tcsl OT CTaHJAapTa, COOTBETCTBUE KOTOPOMY OOBSIBIEHO MPOU3BO-
auteneMm. Tak, mHorue CYBJ/l (Hanpumep, Microsoft Access 2003,
PostgreSQL 7.3) noanepxusaior SQL-92 He B mojHON Mepe, a JUIb
C HEKOTOPHIM YpOBHEM cooTBeTcTBHA. Kpome Toro, oHU mommep-
KMBAaIOT U BJEMEHTBbI, KOTOpble HEe BXOASAT B cTaHmapT. OmaHako
paspabotunku CYB]/I cTpemsaTcs K ToMy, 9YTOOBI HOBbIE BEPCUU KX
MPOJAYKTOB KaK MOXHO B OoJibllieli CTEMeHU COOTBETCTBOBAIMU
crangapry SQL.

L Buwane g

B paHHON kHure onucaHbl anemeHTbl SQL:2003, He BCe U3 KOTOPbIX
nopaepxueaiTcsa cywecTteytowmmn CYB[. lMpexae yem NpuMeHATb
UX Ha npakTuke, cnegyet ybeantbcs, 4to oHn OyayT pabotaTb B Ba-
wen CYB[. O6 3ToM MOXHO y3HaTb U3 TEXHNUYECKOWN AOKyMEHTaLWM.

BonbLWMHCTBO ONUCaHHbIX B KHUTE 311IEMEHTOB COOTBETCTBYIOT 1 Oonee
paHHuMm Bepcusim SQL, B 4aCTHOCTW, LUMPOKO pacnpoCTpaHeHHOMY
SQL-92.

SQL 3amyMbiBajicsl KaK MPOCTON SI3bIK 3aMPOCOB K PESILIMOHHON 6a-
3¢ JaHHBIX, OJU3KMN K ecTecTBEHHOMY (TOYHee, K aHMIUICKOMY)
s13bIKy. Tlpeanonaranoch, 4YTo 6IU30CTh MO (POpME K ECTECTBEHHOMY
s13bIKy caesnaer SQL cpeacTBoM, JAOCTYMHBIM JUISI LIMPOKOIO MpU-
MEHEeHUS OOBIYHBIMM TMOJb30BaTeNIMU 0a3 JaHHBIX, a HE TOJbKO
nporpammucramu. IlepBoHayanbHo SQL He comepxkan HUKAKUX
YIOPaBASIOIIUX CTPYKTYP, CBOMCTBEHHBIX OOBIUHBIM SI3BIKAM IIPO-
rpaMMUpPOBaHUsI. 3aNpochl, CUHTAKCUC KOTOPBIX JOBOJBHO MPOCT,
BBOJAUJIUCHL TIPSIMO C KOHCONU TOCNEI0OBATENIbHO OAWH 3a JAPYTUM
W B 3TOM XKe MOCIeH0BaTEIbHOCTH BBITONHSINCE. OpHako SQL Tak
U HE CTaJl UHCTPYMEHTOM OAHKOBCKUX CJIyXallluxX, MPOAaBlOB aBUa-
U KeJIe3HOMAOPOXHBIX OMJIETOB, SKOHOMUCTOB W APYTUX CIYXKalIuX
Pa3IUUHBIX DUPM, UCTIONB3YIOUIUX MHGOPMALMIO, XpaHUMYIO B Oa-
3ax JaHHbIX. s Hux npoctoit SQL okaszancst CIULIKOM CIOXHBIM U
Heyl1OOHbIM, HECMOTpPSI Ha CBOIO OJM30CTb K €CTECTBEHHOMY SI3BIKY
BOITPOCOB.
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Ha npaktuke ¢ 6a30if JaHHBIX OOBIYHO PAOOTAIOT IOCPEACTBOM MpPU-
JOXXEHWH, HAIMMCAHHBIX MPOTPAMMUCTAMM Ha TIPOLEAYPHBIX SI3BIKAX,
Hanpumep, Ha C, Visual Basic, Pascal, Java u ap. YacTto npuioxe-
HUST cO3HAIOTCI B CIENMAIbHBIX CpedaxX BHU3yaIbHON pa3pabOTKH,
takux Kak Delphi, Microsoft Access, Visual dBase u 1. n. [Ipu atom
Pa3paboOTUYNKy TMPUJIOKEHHS TIPAKTUYSCKU HE MPUXOANUTCA TIUCATh
KO[Ibl IIPOTPaMM, MOCKOJBKY 3a HEro 9TO AeaeT cCUCTeMa pa3pador-
ku. Bo Bcsikom ciydae, paborta ¢ MporpaMMHBIM KOJOM OKa3bIBaeTCs
MUHUMAJIbHOM. OTHU IPUIOXKEHUS HMEIOT YIOOHbIM rpaduyeckuit
nHTepdeiic, He BBHYXIAOMINA TOIb30BaTeNIT HEMOCPEACTBEHHO
BBOAUTH 3alpockl Ha s3bike SQL. BMecTo Hero 310 aeiaaer mpuio-
xeHne. BripoueMm, mpuioeHNe MOXeT KaK MCIOIb30BaTh, TaK U He
ucnoab3oBarb SQL mia obpamenus K 0ase gaHHbiX. SQL He eauH-
CTBEHHOE, XOTSI M OUeHb 3(PDEKTUBHOE CPEIACTBO MOIYISHUS, J00aB-
JEHUSI U U3MEHEHMS JAHHbIX, U €ClU €CThb BO3MOXHOCTb MCIIOJb30-
BaTh €ro B MIPUIOKEHNH, TO 3TO CIEAYEeT AeaTh.

PensiuvoHHble 0a3bl JAHHBIX MOTYT U AEHCTBUTEIBHO CYIIIECTBYIOT
BHE 3aBUCHMOCTH OT IMPWIOXEHMIH, O0eCHeuyMBaIOIIUMX [0Jb30Ba-
TeJlbcKUi MHTepdeiic. Ecau mo kakuM-inbo mpuymHaM Takoro UH-
Tepdeiica HeT, TO AOCTyHI K 0a3e JaHHBIX MOXHO OCYILECTBUTb C I10-
Molbio SQL, ucnonb3ys KOHCOMb WU KaKoe-HUOYIb MPUIOKEHUE,
C IIOMOLIBIO KOTOPOro MOXHO COEIMHUTHCH ¢ 0a30i IaHHbIX, BBECTU
u otnpaBuTh SQL-3anpoc (Hanpumep, Borland SQL Explorer).

A3pik  SQL cuuTaloT aekJapaTHBHBIM (OTMUcaTebHbIM) SI3BIKOM,
B OTJIMYUE OT S3bIKOB, HA KOTOPbIX IUIILYTCS IIPOrpaMMbl. DTO O3HaA-
YyaeT, 4YTo BbIpaXkeHUs Ha g3bike SQL onuceiBaoT, 4To TpebyeTcs
caenaTb, a He KakuMm odbpaszoM. Hanpumep, a1 Toro 4roObl BEIOpaTh
U3 TaOMUIBI Corpynunxyu CBEIEHUS O GaMUIUSX U JTOJKHOCTSIX CO-
TpyaHuKoB 102 oraena, 10CTaTOYHO BBUIOJHUTb CAEAYIOUIMI 3alIpoc:
SELECT OQammmsa, JoipxkHoCTh FROM CorpymHuxm WHERE Orpen=102;

Tlo-pyccku maHHOe BhIpaXKeHUE 3BYIUT TaK:

BBIBPATDH QamMunnd, HOJIIXHOCTE 13 COTpyIHUKU I1PU
YCJIOBUMU, YTO orgen = 102;

Y10o0Obl U3MEHUTDH 3HAYCHHUE "Vpanos" HA "Merpos” CTOAOUA damvimns,
JIOCTaTOYHO BBIITOJHUTH CAEAYIOIINKA 3aImpoc:

UPDATE CorpymHuku SET Oamvmmusa = 'lletpor' WHERE OQammmms =
'BaHoB"';
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Ilo-pyccku 1aHHOE BbIPAXKEHUE BBILISALNT TAK:
OBHOBHUTD corpymuuxn YCTAHOBUB ocavmmms PABHBIM

'Iletpos’ TI[E Qamunma — 'VBaHOB ',

Bam He HyXHO MOApoOHO OMMCHIBATL ACMCTBMS, KOTOpbIE AOKHA
BbimojgHUT, CYB/I, uroObl BbIOpaTh M3 TaOJMLIBI YKA3aHHbIC B 3a-
npoce JaHHble. Bbl IPOCTO OMMCHIBAETE, YTO XKEAAeTe IIOJY4YUTh.
B pesyabrare BboimonHeHud 3amnpoca CYB/ BoszBpamiaer Tadiuily,
collepKallylo 3ampolleHHble BaMu AaHHble. Ecniu B 6aze maHHbIX He
0Ka3aJI0Ch JAHHBIX, COOTBETCTBYIOILMX 3aIpocy, TO OyaeT BO3Bpallle-
Ha mycrad Tadbauua.

OpaHako nociegHue Bepcuu SQL moagepXuBaloT oneparopbl YIpas-
JIEHUSI BBIUUCIEHUSIMU, CBOWCTBEHHBIE TPOLEAYPHBIM  SI3bIKAM
ypaBieHus (omepaTopbl YCIOBHOTO Tepexoga u uukia). [Mostomy
SQL ceituac 3To He YUCTO AEKIAPATUBHBIN SI3bIK.

Kpome BbiOoOpku, nobaBieHus1, U3BMEHEHUSI W YAAJE€HUS JAHHBIX U3
tabdnuu, SQL mo3BosisieT BbINOJHATh BCE HEOOXOAUMMBIE ACHCTBUS IO
cozgaHuio, Moaudukauuy U odecrneyeHuro Oe3onacHocTu 0a3 JaH-
HbIX. Bce 3TM BO3MOXHOCTM pachpeneaeHbl MexXAy TPeMs KOMIIO-
Hentamu SQL:

O DML (Data Manipulation Language — $13bIK MaHMIYJIUPOBAHUSI
JAHHBIMA) TIpeTHA3HAYEH ST TOANepXKKM 6a3bl JAaHHBIX: BEIOOPA
(SELECT), noGaBiaeHMs1 (INSERT), U3MeHeHUs! (UPDATE) W yaaie-
Hus (DELETE) AaHHBIX U3 Tabauil. OTU oneparopbl (KOMaHIbI)
MOTYT COJepXaTh BBIPAXKEHUSI, B TOM 4YHCJIE W BBIYLUCISIEMBEIE,
a TaKkKe IMOJ3aIPOChl — 3aMpPOChl, coaepxXKalinuecss BHYTPU APYro-
ro sampoca. B obuiem ciayyae BBIpakeHUE 3ampoca MOXET ObITh
HACTOJILKO CIAOXHBIM, YTO Cpa3y U He CKaxXelllb, YTO OH JiejlaeT.
OnHaKko CHOXHBIM 3aIIpOC MOXHO MBICJIEHHO pa30ouTh Ha YacTH,
KOTOpBIE JIETYE aHAIM3UPOBATh. AHAJOTUYHO, CJIOKHBIE 3aIIPOCHI
CO3MaI0TCS U3 OTHOCHTEIBHO IIPOCTBIX IS MIOHMMAHUS BBIpaxe-
Huii (nmoasanpocoB). DDL mocBssieHa OoJibliiasi 4acTh JAHHOM
KHHTH (cum. ea. 3—6, 8—10);

O DDL (Data Definition Language — s3bIK omnpeaeaeHus] JaHHbIX)
NpeAHa3HaYeH Ui CO3AaHUsl, MOAUDUKALMHU U yAaTeHUs TabaulL
U Bcell 6asbl nanHbix. Ilpumepamu oneparopos, Bxomsiiux B DDL,
SIBJSIIOTCSL CREATE TABLE (c034aTh Tabnuly), CREATE VIEW (Co3-
JaTb MOPEACTABIEHMUE), CREATE SHEMA (C034aTb CXEMy), ALTER
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TABLE (M3MEHMUTb TaONuIy), DROP (yOaauTb) U Ap. OCHOBHBIE
sneMmeHTol DDL paccmarpuBaioTcest B ea. 7,

O DCL (Data Control Language — $3bIK yIpaBieHUs JaHHBIMU)
MpeaHa3HaueH A obecrieyeHusT 3allUThl 0a3bl JAHHBIX OT pa3-
quyHoro poaa nospexaeHuit. CYBJl mpeaycMaTpuBaeT HeKOTO-
pYI0 3alllUTy AaHHBIX aBToMarudyecku. OJHaKo B psiie cilyyaes
cienyer MpeaycMOTpPeTh JOMOJHUTENbHbIE Mepbl, MpeaocTaBisie-
mbie DCL, KoTopbie OyayT pacCMOTpeHHB! B 1. §—11.

L Buwane g

KnioueBblie crnosa B BbipaxeHmsAx Ha A3bike SQL moryT 3anucbiBaTbCs
Kak NpOMUCHbIMW, TaK U CTPOYHbIMKU OyKBaMuK, B OOHY UMW HECKONbKO
CTPOK. B KOHUE BbIpaxeHns formkHa CToaTb Tovka ¢ 3andton (;). Oa-
Hako BO MHOIMMX cuctemax, obecnednsarownx BBo4, peaAakTupoBaHne
1 OTNPaBKy Ha BbINONHeHne SQL-BbipaxeHnid, B Criyyae BBOAA OJHOMO
TAKOro BbIPaXXEHWS AOMYCKAaeTCs He YyKasblBaTb NPW3HAK OKOHYaHWA
(). Ecnn xe Ttpebyerca BbinonHWTE ONOK M3 Heckonbkmx SQL-
BbIpaXXeHWI, TO OHN oba3aTenibHO AOSMKHbI OblTb pasgeneHbl TOYKOW
C 3ansTon.

Bce kntoyesblie cnosa SQL (komaHabl, onepaTopel U NPOY.) SBASIOTCA
3ape3epBUPOBaHHBIMA 1 He [OJDKHbI MCMONb30BaTbCA B KavecTBe
uMeH Tabnuu, cTtonbuoB, nepemeHHbIX 1 T.n. BoT npumep Henpa-
BWITbHOMO UCMOMb30BaHNS KMYEBbIX CIOB:

SELECT SELECT FROM WHERE WHERE SELECT=UPDATE;

2.2. Tunbl gaHHbIX

Bo Bcex s3bikax mporpaMMupoBaHusi, a Takke B SQL BaxHoe mecTo
3aHUMAIOT MOAAEPXKMBAEMbIE TUIILL MTAHHBIX. [laHHBIE, KOTOpBIE Xpa-
HATCS B MAaMITU KOMIIBIOTEPA M IOABEPraloTcs o0paboTKe, MOXHO
OTHECTU K pasziuMyHblM TUnaMm. IloHsdTue TUma JAHHBIX BO3HUKAET
€CTeCTBeHHbIM 00pa3oM, KOraa HeoOXOAUMO IMPUMEHUTb K HUM OIle-
pauuu obpadotku. Hanmpumep, omepanusi YMHOXEHUS IPUMEHSIETCS
K 4yucnam, T. €. K AAaHHBIM YUCIOBOIO THIA. A YTO MOJYYUTCS, €CIU
YMHOXUTb cioBo "Bacs" Ha yucno 257 [1ockoabKy TpyAHO JaTh Bpa-
3YMUTEJIbHBIA OTBET HA 3TOT BOMPOC, TO HAMNPAILMBAETCS BbIBOI: HE-
KOTOpbIE OIepaluy HE CcAeayeT HNPUMEHSTh K PA3HOTUIIHbIM JaH-
HbIM. MBI Takke He 3HaeM, YTO JOKHO IOJYYMTbCS B Pe3yabrare
yMHOXeHus cioB "Cawa" u "Mamwa", mosroMy 3aKI04aeM, 4YTO OIl-
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pelesieHHble olepaluyd BooOlle HEe NPUMEHUMbL K JAHHBIM HEKOTO-
poix TunoB. C [pyroit CTOPOHbI, CYLIECTBYIOT OINEPALUU, PE3YNbTAT
KOTOPBIX 3aBUCUT OT TUMA AaHHbIX. Hampumep, omepaius ciaoxe-
Husi, 0003HAYAEMAs CUMBOJIOM (+), MOXKET IPUMEHSATHCA U K ABYM
yuciaM, U K JABYM CTPOKaM, COCTOSIIIMM M3 IIPOU3BOJIbHBIX CJOB.
B nepBom ciyuyae pesyibraToM MpUMEHEHMS 2TOil omepaluu Oyaer
HEKOTOpPOe YUCIO, 4 BO BTOPOM — CTPOKA, IONYYaIOLIAsics IyTeM
NPUIKCBHIBAHUSI BTOPOM CTPOKM K KOHIy IepBoil. B ciaydae cTpok
OMEpaLMIO CJAOXEHMS €1l HA3bIBAIOT CKAEHKOol WU KOHKameHauyuell.
Onepauuu, IPUMEHUMbIE K Pa3IMYHbIM TUIIAM JAHHbIX, HO 0003HA-
yaeMble OJHUM M TEM XK€ CHMBOJOM, HA3BIBAIOT HepecpyICeHHbIMU.
Tak, omepauusi, obo3Hayaemas CUMBOJIOM (+), SIBJSIETCSl IIeperpy-
>KEHHOM: MPUMEHMTEIbHO K YMCIAM OHA BBINOHSIET apucpMeTnye-
CKO€ CJIOXEHHE, a IPUMEHUTEIbHO K CTPOKAM CUMBOJIOB — CKJIEHKY.

Tunbe!l gJaHHBIX cTOJOLOB TAOJUIL O6a3bl JAHHBIX MOTYT OTJAWYAThCS OT
TUIIOB JAHHBIX, MoaaepXuBaeMblx SQL. DTo obcTosSITeIhCcTBO HEO0-
XOJMMO YUMTbIBaTh Npu coctaBieHun SQL-3ampocos. Tak, Hanpu-
Mep, eciIu B Tabnulle Corpynuuxy CTOJNOEL Bapmiara ONpeNeeH I
KaKUM-JIN00 TMPpUYMHAM KaK CHMBOJIBHBEINA, TO CHAEAYIOIIWH 3ampoc
MpUBeAEeT K OLIMOKEe M3-32 HECOOTBETCTBUSI TUIOB CPaBHHBAECMBIX
JAHHDIX:

SELECT Oammms FROM Corpynmuuxm WHERE 3Bapruiara > 25000;

HaHHbIil 3aMpoc MbiTaeTcs MOJAYYUTh CIIMCOK BCEX COTPYAHUKOB,
y KoTophbIx 3apruiara 6onbiie 25 000. OnHako B Tabiule Corpymumkm
cToJibell BapniaTa COMEPXKUT CUMBOJbHBIE, 4 HE YMCIOBbIE NTaHHBIE.
B yciaoBuu 3ampoca (omeparop WHERE) CPaBHUBAIOTCS CUMBOJbHOE
U yucyioBoe 3HaueHus. Ha mpaktuke gaHHasi mpobjemMa Jerko mpe-
olloJiMMa C TOMOILUBIO (YHKIIMU CAST () TPUBEACHUS 3HAYECHUS
K TpebdyemMomy TUny (cm. paso. 2.2.9). KpoMme Toro, Mexjay HeKOTO-
PbIMU TUIMAMU CTOJOLIOB TaOAUIIBI U JAAHHBIX, yYacTByrOUX B SQL-
BBIPAXKEHUSIX, CYLIECTBYIOT COOTBETCTBUSI, JOMYCKAIOIUE UX COBME-
CTHOE UCIOoJIb30BaHue. Takue TUIIbI Ha3BIBAIOT CO2AACOBAHHBIMIL.

Paznuunbie CYB/l noanepxuBaloT HECKOJBbKO OTAMYAIOLIMECs] Ha-
OOpbl TUIOB JAHHBIX 151 CTOJOLOB Tabaull 0asbl AAHHBIX. AHAJIO-
CMYHAs CUTyalUusi U ¢ TUIAMU JAHHBIX, [OJAEPXKUBAEMbIX PA3IUY-
HbIMM BepcusiMu U peanusauusamu SQL. Bmecre ¢ Tem, Bcersa
MMEIOTCSI TUIbI JaHHbIX, KOTOpbIE IOAAEePKUBAIOTCSI BCEMU peaiu-
3auuamu SQL.
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B cneuuduxkaunu SQL:2003 mpusHaHel OOTh HpeaonpeaesieHHbIX
OOIINX THIIOB, BHYTPU KOTOPBIX MOTYT OBITH ITOATUIIBI:

O cTpOKOBbI (CUMBOJbLHBII):
e CHARACTER (WIH CHAR);
e CHARACTER VARYING (WIH VARCEAR);
® CHARACTER LARGE OBJECT (MJU CLORB);
O 4KCHOoBOI:
® TOYHBIE YMCIIOBBIEC TUIIBI:
1. INTEGER;
2. SMALLINT;
3. BIGINT;
4. NUMERIC;
5. DECIMAL;
e TIPUONUBUTENIbHBIE YUCTOBBIE TUTIBI:
1. REAL;
2. DOUBLE PRECISION;
3. FLOAT;
O noruueckuit (Oy1eBCKUIi) — BOOLEAN;
O naTeI-BpeMeHU:
® DATE;
e TIME WITHOUT TIME ZONE;
o TIME WITH TIME ZONE;
o TIMESTAMP WITHOUT TIME ZONE;
o TIMESTAMP WITH TIME ZONE;
O WHTEPBATBHBIN.

Kpome Toro, cyliecTBylOT ocoOble TUTBI: ROW (3alUCh), ARRAY (Mac-
CHUB) U MULTISET (MYJIbTUMHOXECTBO).
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2.2.1. Ctpokn

CTpoKoBble JaHHBbIe (MOCIEIOBATENIBHOCTH CHUMBOJIOB) UMEIOT TpHU
[JIABHBIX CTPOKOBbIX Tuma. s ctoabua Tabiauiibl MOXHO yKa3aTh TUII
CHARACTER (n) WIM CHAR (n) (cTpokKa (pMKCHPOBAHHON JUIMHBI), TAE
n — MaKCUMAaJIbHOE KOJMYECTBO CHMBOJIOB, COIEPXKALIUXCS B CTPOKE.
Eciu (n) He ykasaHo, TO IpeAIojaraercsi, 4ro CTPOKa COCTOUT U3
onHoro cumBona. Ecam B cronberr TWmMa CHARACTER (n) BBOIWTCS
m < n CUMBOJIOB, TO OCTaBLUMECS MO3ULIMHU 3AMOIHSIOTCS MPOoOeIaMu.

Tumm maHHBIX CHARACTER VARYING (n) WIM VARCHAR (n) (CTpoKa
MepeMEHHOI JIMHbI) IPUMEHSIeTCs TOrAa, KOrAa BBOAMMbIE AdHHbIE
UMEIOT PasIN4IHYI0 JIUNHY W HeXeJIaTeJbHO JOMONHSTh X Ipobera-
mu. [1pu 3TOM coxpaHsieTcsl TONbKO TO KOJIUYECTBO CUMBOJIOB, KOTO-
poe BBeJ MOJIb30BaTe/Ib. B JaHHOM cilyuae ykazaHue MaKCHUMAJTbHOTO
KOJIMYECTBA CUMBOJIOB 00s13aT€bHO (B OTIMYME OT CHARACTER).

ﬂ,aHHbIe TUIIOB CHARACTER M CHARACTER VARYING MOIYT y4dCTBOBATb
B OIHUX U TEX K€ CTPOKOBLIX OIICpaAlIiIX.

Tun JaHHBIX CHARACTER LARGE OBJECT (CLOB — OOJBILOW CUM-
BOJIbHBIA OOBEKT) UCIIONb3YETCS IS MPeaCTaBIeHUSI OYeHb OONbLINX
CUMBOJIBHBIX CTPOK (HampumMep, crareil, KHUT U T. MM.). B HEKOTOpbIX
CYDB/l naHHbIi TN Ha3biBaeTcsd MEMO, a B Apyrux — TEXT. C gaH-
HBIMU 3TOTO TUIA MOXHO BBITIOJHSTh HE BCE OMepaluu, MpeaycMoT-
pPEHHbIE ISl TUIIOB CHARACTER M CHARACTER VARYING. Tak, MX Helb3s
HUCIIONb30BaTh B OMNEpalUsIX CPABHEHUS, 32 UCKIIOUEHUEM PaBeHCTBA
U HepaBeHcTBa. Kpome TOro, cronbupbl 3TOro TUIA HE MOTYT ObITh
MEepPBUYHBIMU M BHELIHUMU KJIOUaMU, a TakKe ObITh OOBSBIEHBI Kak
HMeIolllMe YHUKAIbHble 3HAaYeHus. KMHaye roBops, Hpu CO3JAHUU
TabJUILl ¢ TOMOLIBI olleparopa CREATE U OOBSIBIEHUU CTOJIOLIOB
TUIA CLOB HEJb3s MCIIOJNb30BaTb KIIOUEBbIE CIOBa PRIMARY KEY,
FOREIGN KEY W UNIQUE.

B cnenyromeM mpuMepe cosmaeTcs TaOimia ¢ OOBIYHBIM CHUMBOJIb-
HbIM CTOJOLIOM M CTOJAOLIOM Tula CLOB, 3HAYE€HUS KOTOPOIO MOIYT
conepxatsb 100 000 cumMBOIOB:
CREATE TABLE myTable
(
FIELD1 CHARACTER (60),
FIELD2 CLOB (100000)



OcHosbl SQL 77

3nech oneparop CREATE TABLE CO3J4eT TAONMIY ¢ UMEHEM myTable,
KOTOpasl COCTOUT M3 JABYX CTOJOLOB C MMEHaMU FIELD1 W FIELD2,
TUIIbI CTOJIOLOB YKA3aHbI PSAAOM C MX UMEHAMMU.

PaznuuHbie S13bIKM UCIIOAb3YIOT pasjdyHble HA0OPbl CUMBOJIOB. Jaxe
AHIJIMICKUI U HEMELKUI HAOOPbI OTIMYAIOTCSI, HE TOBOPS YX O pyc-
CKOM U KuTaiickoM. CucreMa MOXeT ObITh HACTPOEHA Ha HEKOTOPbIi
Habop CUMBOJIOB, IPUHUMAEMbIH 10 yMosyaHuto. OQHAKO IIpU 3TOM
MOXHO KCIIOJIb30BaTh U JAPYIU€ HALMOHAJIbHbIE CUMBOJIbHbIE HAabO-
pbl. Tak, B cieiylolleM IpUMEpe co3laeTcss Tadnula, B KOTOPON
cToJIOe, FIELD1 OOBSBILETCS KaK CTPOKOBbIA ¢ HA0OPOM CUMBOJIOB,
[PUHATBHIM 110 YMOJYAHUIO, a CTOJIOEL FIELD2 — KaK CTPOKOBbIA
C IpeyeckuM HaAboOpOM CUMBOJIOB:
CREATE TABLE myTable

(
FIELDl CHARACTER (60),
FIELD2 CHARACTER VARYING (80) CHARACTER SET GREEK
)i
3HaueHUs1 cTpokKoBoro Tuma B SQL-BbIpaXeHUSIX 3aKI0varoTcs
B OIWHAPHBIC KaBbIYKU. HaHpI/IMep, 'IBaHOB lBaH lBaHOBMU',
'12345 pyGmeit', 'mex. (812) 123-4567'. Ilyctas cTpoka He co-
JEPXKUT HU OJHOTO cMMBoJa U umeeT Bud: ''. CTpoka, comepxkaiias
ONIUH WK Oosiee MPoOeEoB, He SIBJsIETCS MYCTOM.

HMuorna ObiBaeT Tak, YTO CTPOKOBBLIM CTOM0€L B TAOJIUIIE COACPXKUT
TOJIBKO uucaa (ToYHee, CTPOKM, coaepxkalue LUUMpbl, 3HAKU 4YUCIa
U pa3AeauTe/bHble TOUKU). YTOObI UCIONb30BATh TAKUE JAHHbIE B OIE-
pauusix ¢ 4YMUCIaMM, HEOOXOAMMO IPUBECTU JAHHBLIE OJHOrO THUIIA
K JPYroMy TUIY C IIOMOILbIO PYHKIMU CAST () (cM. pazod. 2.2.9).

3HaYeHUsI TUMNA CHARACTER M CHARACTER VARYING (VARCHAR) CO-
BMECTHMBI B TOM CMbICJIE, YTO OHMN MOIYT Yy4aCTBOBAThb KaK OIICpaH-
bl B CTPOKOBLIX OII€pAlUAX U OIICpalUdAX CPABHCHUS.

2.2.2.dvcna

YUca0BOM TUIl JaHHBIX MOXET ObITb IBYX BUAOB — TOYHBIA U IPU-
Onu3uTeNbHbIA. TOYHBIE YUCIOBbIE THUIIBI IIO3BOJISIIOT TOYHO BbIpa-
3UTh 3HaYeHue uucaa. HeKoTopble BeJMYMHBI UMEIOT OYeHb OOJIbIIIONM
JUANa30H 3HAYEHUH, U B TAKUX CJIy4asX MOCTATOYHO OTPAHUYMTbCS
HEKOTOPBIM MPUOMMXKEHHBIM UX IPEACTABICHUEM C YIETOM TeXHMUYE-
CKHMX BO3MOXHOCTE! KOMIIbIOTEpa (PasMEpOB perucTpa).
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K TOYHBIM YMCIOBBIM OTHOCSITCS CACAYIOLIUE IIATh TUIIOB:

O INTEGER — uefioe (6e3 apobHoil yactu) yuciao. KonuuectBo pas-
psAIoB (TOYHOCTb) 3aBUCUT OT peanusanuu SQL. B HekoTopbix
peaTn3alrsaX YMCIA 3TOTO TUTIA JIEXAT B AuarnasoHe ot —2 147 483 648
10 2 147 483 647 (yeTbipexOaiTHOE 1IEI0E YUCIIO);

0O SMALLINT — Majioe uesnoe uucio. KoauruecrtBo paspsijioB 3aBUCUT
or peatusauuu SQL, HO He OoJiblile KOJMYECTBA Pa3psiioB
INTEGER B 2TOH Xe peanu3alud. B HEKOTOPBIX peanu3alisax Yuc-
Jla 3TOro TUIIA JieXaT B jguamnasoHe or —32 768 no 32 767 (aByx-
OaifTHOE 11eJ10€ YUCIIO);

O BIGINT — Oombimoe Ieoe dncio. KoamdecTBo paspsmoB 3aBUCUT
orT peanmsanuu SQL  TIpeBBIIAET KOJIMUYECTBO Pa3psSIoB UYMciIa
TUTIA INTEGER;

0O NUMERIC (x, y) — 4MCJIO, B KOTOPOM BCEro x paspsiioB (TOY-
HOCTb), U3 KOTOPbIX y paspsiioB (MacuiTad) OTBOAUTCS sl Apo0-
Hoil yactu. Ecau y He ykazaHo (NUMERIC (x)), TO AJisl APOOHOIA
4acTU OTBOIUTCS KOJIMYECTBO paspsiioB, YCTAHOBIGHHOE B CUCTE-
Me 1o ymondanuio. Eciu He ykaszaHbl HU x, HU y (NUMERIC), TO
[IPUHUMAIOTCS 00€ 9TU BEJIMUMHbI, YCTAHOBJACHHBIC IO yMoOJYa-
nuwo. Hampumep, eciu ykasaH Tum NUMERC (6, 2), TO MAaKCH-
MajlbHOE 3HAYEHUE YMC/Ia PABHO 9999.99;

O DECIMAL (x, y) — JECATUYHOE UYMCIIO, B KOTOPOM BCETO x pas-
PSAIOB, U3 KOTOPBIX y PaspsiioB OTBOASITCS s APOOHON YacTH.
Ecmm x wnm/v vy He ykaszaHbl, TO NMPUHUMAIOTCS 3HAYEHHS TI0
YMOJIYAHUIO. DTOT TUI OYE€Hb MOXOX Ha NUMERIC. OTauvue co-
CTOUT B TOM, YTO €CJIM B DECIMAL (x, y) YKa3aHHble x U y
MEeHblIe, YeM JoNycTuMble peaansauueid SQL, To OyayT UCIONb-
30BaThcsl nochegHue. Ecin x M y He yKaszaHbl, TO MPUMEHSIETCS
cucrema ymonudaHuii. Hampumep, Bbl 3amanu gis cronbua TUIl
DECIMAL (6, 2). Ecmm peammzamust SQL mosBosseT, To B 3TOT
cToJIOel MOXHO BBECTU UMcCJa, MpeBbIlIaoLIMe 9999.99. B oTnu-
Yyhe OT DECIMAL (x, y), TUN NUMERIC (x, y) XECTKO 3aJaeT
JMana3oH BO3MOXHBIX 3HAYEHU YUCTOBON BEJTMUMHBI.

K le/I6HI/I3I/ITeﬂbeIM YMUCJIOBbIM THUIIAM OTHOCATCsA CACAYIOLLUEC TPpU
THUIAa:

O REAL — BeIIECTBEHHOE YMCJIO OAWHAPHON TOYHOCTU C IIIABAIO-
el pa3feauTelbHOl TOUKOW (9Ta Touka "TuiaBaeT”, MOSIBJSISICDH
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B pa3nMyHbIX MecTax uuciaa). Hampumep, 5.25, 5.257, 5.2573.
ToyHOCTh mpeAcTaBiAeHUs YKMCla 3aBUCUT OT peaausauuu SQL
u obopyaosadus. Hampumep, 32-OuTOBbIA KOMIBIOTEP JAET
OyJbLIYIO TOYHOCTh, YeM 16-OUTOBDIIA;

O DOUBLE PRECISION — BellECTBEHHOE YMCIO JBOWHOW TOYHOCTU
¢ TIaBaollieil pasneanTenbHol Toukoil. ToYHOCTh MpeacTaBaeHUs
ypcsia 3aBUCUT oT peanusaiuu SQL u obopynoBanusi. [Tpumensi-
eTcsl JUISl TIPEeNCTaBAeHUs HayUHbIX JAHHBIX (HApUMep, pe3yibTa-
TOB WM3MEpeHHI) B IMMPOKOM JIWana3oHe 3HAYeHWH, T.e. Kak
oueHb Manblx (6au3kKX K 0), Tak U oYeHb OOJBIIUX;

0O FLOAT (x) — BEIIECTBEHHOE YUCJIO C [UIABAIOLIEN pas3/ie/uTeb-
HOI TOYKOH M MUHMMaJbHON TOYHOCTBIO x, 3aHMMalollee He 0o-
jJee 8§ GalitroB. Eciu KOMIOBIOTEP MOXET IIOAAEPXKATh YKA3AHHYIO
TOYHOCTb, MCIOJb3YS allllapaTHyO OJMHAPHYIO0 TOYHOCTb, TO CUC-
TeMa OymeT MUCIOAb30BaTh apuMETUKY OAMHAPHONW TOYHOCTH.
Eciau ykazanHasi To4HOCTh TpedyeT apudpMeTUKU ¢ ABOMHON TOY-
HOCTBIO, TO cUcTeMa OyIeT MCIIo/b30Barh €€. JlaHHbIA TUIl CleayeT
[PUMEHSTDb, €C/Au [PEAIOoJaraeTcs BO3MOXHOCTb IiepeHoca 0asbl
JAHHBIX HA IPYrylo almaparHylo miargopmy, OTIMYAIOLIYIOCs pas-
mepamu perucTpoB. IIpumep 3HauyeHus TMNA FLOAT: 5.318FE—24
(T. €. 5.318, YMHOXEHHOe Ha 10 B cTeneHu -24). Takyw xe
dopMy npeactaBieHus] MMEIOT W YMCIa TUIA REAL M DOUBLE
PRECISION.

Ilpn cosganum TAOIMIT IEJOYMCIEHHBIE TUMHI TIPUMEHSIOTCS ST
CTOJIOIOB, COmepXKalllUX Pa3sHOTro Poaa WASHTU(UKATOPHI, HAIPUMeEp,
HoMepa (Kombl) KIMEeHTOB, TOBApOB, 3aKa3oB U T. I. Pazymeetcd, ec-
T CONMEPKUMOE CTONOIA JOJDKHO OBITH IEJBIM YHCIOM (HampuMmep,
KOJIMYECTBO SAIIUKOB, OYTBUIOK, INTYK M T. I1.), TO THUIT 3TOTO CTOJIOMA
€CTeCTBEHHO OIPEe/INTh KaK INTEGER, SMALLINT MM BIGINT.

Honyctum, B TabAMLE Knments UMEETCS CTONOEL ID wximexnTta, CO-
JepxKalluii yHUKabHble WAeHTUUKATOpbl KiMeHToB. Ecau Koanue-
CTBO KKMeHToB He npesbiiaeT 32 000, To TUm cTosbLa MOXHO Olpe-
JeMUTh Kak SMALLINT. Eciaum B Baweid Tabauue OymyT XpaHMTbCS
CBEIIEHUS O COTHSX ThICAY KJIUEHTOB, TO TUIl CTOAOLA ID wxymenra
cleayeT OonpeaeauTb KaKk INTEGER.

Eciu cronberr B TipoeKTHpyeMoii TabmuIle MOMKeH ComepKaTh Yncia
¢ IpoOHOI YacThIO, TO JUI HEro MOXHO 3a/1aTh KaKoW-HIOYIb Helle-
JOYNCAeHHBINM TUI. EciM BB He yBepeHBI, YTO NMPUMEHUTh: TOYHBIE



80 nasa 2

YKMCJIOBbIE TWUIIBI WAU NPUOJU3UTENbHbIC, BbIOMPAUTE TOYHbBIE
(NUMERIC, DECIMAL). OHU TpeOylOT MEHbLIe PecypcoB U JAIOT TOY-
Hble pe3yabTaTthl. Eciau B cTosblie mpeamnonaraercss XpaHUTh AaHHBIE
M3 OYEHb IIUPOKOTO AuarasoHa (M o4eHb Majible, U OYeHb OOJbILIME
yKcia), TO MCMOJb3yiHTe MPUOAM3UTEAbHbIE TUIBl AAHHBLIX (FLOAT,
REAL).

O6paruTe BHMMaHUE, YTO CTpOKa, coiepxalias Yyucjio (Hampumep,
'12345.47"), sIBsIeTCS JAHHBIM CTPOKOBOTO, & HE YMCIOBOTO TUIA.
Y1o6br B SQL-BbIpaXeHUSIX CpaBHUBATh CTPOKOBbIE M YUCIOBBIE
JaHHbIEe, HEOOXOMIUMO ONWH W3 THUTIOB MPUBECTU K IPYTOMY C TTIOMO-
IIbI0 (PYHKIIUM CAST ().

2.2.3. Jlornyeckne paHHble

B sroit yactTn mMaremaTuU4ecKoil JOTUKU, OCHOBOTIONOXHMKOM KOTO-
poit Obl1 aHMIUitcKUi MaTteMaTuk JI)KoH bynb, TaHHBIE UMEIOT TOMb-
ko nBa sHaueHuss — UCTHUHA u JIOXDb, obo3zHayaemble Kak true
U false COOTBETCTBEHHO. JIaHHbIE JOTMUYECKOTO THUIIA MOJAYyYaroTCs
B pesyjbTaTe onepauuil cpaBHeHusi. Hampumep, pe3yjibTaroM BbI-
yucyieHust BoipaxeHust 3 < 5 gpnsgercs MCTUHA, a BbipakeHUst
2+ 3 =10 — JIOXD.

B SQL Ttun paHHbIX BOOLEAN (OyJeBCKMUIl) MMEET TpU 3HAYEHUS —
true, false M unknown. 3HAY€HUE unknown (HEHU3BECTHOE) ObLIO
BBEJIEHO AIs1 OOO3HAYEHHUs Pe3ysibTara, MOAydYyalollerocs Ipu Cpab-
HEHUMU CO 3HAYeHMEM NULL (HeompeneneHHoe). Eciu mosnb3oBarenib
elle He BBeJd B S4YEUKY TabjMLibl HUKAKOTO 3HAYEHMS, TO 2Ta "Mmyc-
Tasg" sg4YehKa COAEPKUT 3HAYEHHE NULL, MHTEPIpPEeTUpYeMOe KakK
HEM3BEeCTHOE WM HEOMNpeae/ieHHOe 3HAUYEHUE.

PesynabraTom nt06oli ornepalnu CpaBHEHUS true WIM false € NULL
NN C unknown BCETOA ABJISIETCS unknown.

B SQL-BbIpaxkeHUsIX JIOTMYECKUE 3HAYEHUS 3aKII0OYAIOTCS B KaBblY-
KU, HAIIpUMEP, 'TRUE' WIM 'true’.

2.2.4. [laTta n Bpema

Tun pATA (gaTa) npeaHa3HAuYeH AJisl XpaHEeHUsl 3HAYCHUIN JaTbl, 2Je-
MCHTbI KOTOPbIX PACIIOJOXKCHbBI B CIACAYIOLIEM IIOpAAKE: TIO[
(4 undpor), neduc (-), mecan (2 uudpsr), neduc, aeHb (2 uudpbl).
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Takum obpazoM, 3Ha4YeHUsI AaThl 3aHUMaT 10 no3uuuMii, Hanpumep,
2005-10-02.

HaHHble BTOTO TUIMA MOTYT cofepxarb ooy naty ¢ 0001 roga mo
9999 rogn.

s npeacTaBieHus BpeMEHU IPeIyCMOTPEHbI ABA TUIA:

O TIME WITHOUT TIME ZONE (Bpemsi 6€3 yacoBOro mnosica) mpeaHa-
3HAUeH IS XpaHeHUs] 3HAYEHWU BpPEMEHHU, 3JMEeMEHThl KOTOPbIX
PACIOIOXKEeHbl B CJAEAYIOLIEM TMOpPSIAKe: Yachl, JTBOETOUME, MUHY-
ThI, 1BOETOUME, CeKYHbl. Yachl U MUHYTHI MPEACTABISIIOTCS ABY-
Ms UUbpaMU, a CEKYHIbl MOTYT OBITh MpeicTaBIeHbl ABYMS U 00-
gee uudpamu (ecaum TpedyeTcs JApoOHAs 4YacTh), HaMpUMeEp
18:35:19.547. JInuHa apoOHON YacTu CEKyH[ 3aBUCUT OT peasu-
3alUU, HO BHYTpEHHee TpeJcTaBieHre BpEeMeHU MOJKHO UMETh
He menee 6 uudp. Mo ymomuaHuio BpeMsi JAaHHOLO TUIA IIPei-
CTaBJSIIOT 6e3 ApoOHOU yacTu cekyHA. UToObl yKa3aTb, UTO BpeMsl
JIOJDKHO ObITh MPEACTABAEHO C n LHUppaMu Tocie pa3aenuTesb-
HOM TOYKHM, MOCTaTOYHO MCIOJb30BaTh TAKON CHUHTAKCUC. TIME
WITHOUT TIME ZONE (n). Hampumep, 4ToOBl KpOME CEKYH[, yKa-
3bIBAIMCH €111€ M MWLIMCEKYHJbl, CleAyeT ONpeAeIuTb TUI Kak
TIME WITHOUT TIME ZONE (3). AnuHa JaHHBIX paccMaTpuBaeMo-
ro tuna 0e3 ApoOHOI yacTu paBHA 8 CUMBOJIAM, a ¢ APOOHOM ya-
CTbI0O — 9 [LIIOC KOJIMYECTBO LU(DP [10C/IE PA3AEIUTENLHON TOUKH.
dng  3amaHusi  BpeMeHM 0e3  yKasaHMs  4acoBOIO  Mosica
C MCIOJb30BAHUEM YCTAHOBOK MO YMOJYAHMIO MOXHO MCIIOJb30-
BaThb KOPOTKUI CUHTAKCUC — TIME;

O TIME WITH TIME ZONE (BpeMs C YacOBbIM I1OSICOM) — TaKoOW XKe
TUN AAHHbBIX, KAK U TIME WITHOUT TIME zONE. OTJnWuWe 3aKiio-
yaercs JUIIb B TOM, YTO K 3HAYEHUIO BpeMEHM N0oOaBisieTcs ellle
1 MHGOPMAIIMSA O PAa3HOCTH MEXKIY MECTHBIM M BCEMUPHBIM Bpe-
meHeM. Bcemupnoe Bpemst (Universal Time Coordinated, UTC) —
9TO BpeMsd Mo ['puHBMUY, T. €. BpeMsl HYJIEBOTO MepuauaHa, Mpo-
xogsiero 4epe3 T. I'puHBudy B Benuxobputanuu (Greenwich
Mean Time, GMT). 3HaueHue pPa3zHOCTU MEXAY JOKAIbHBIM U
BCEMHPHBIM BpeMeHeM HaxXxoAWTcsd B AWamazoHe oT -12:59 mo
13:00. JInuHa JaHHBIX paccMaTpUBA€MOro THMA paBHA JUIMHE
JAHHBIX THUIA TIME WITHOUT TIME ZONE IUTIOC 6, MOCKOJBKY I0-
MOJIHUTeNbHAs WHbOPMALKS O PA3HOCTM BpeMeH 3aHUMaeT
6 nosuuuit (neduc, 3HaK (+) win (=), 2 uudphl A1 4aCOB, IBOE-
Toune, 2 HUMPbI AAT MUHYT).
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,H.HH OJHOBPEMCHHOI'O MNPECACTABICHUA JdTbl U BPEMCHU CJIy2KaT CJIC-
OYIOINUE ABa THUIIA:

O TIMESTAMP WITHOUT TIME ZONE (aTa M BpeMsi 0e3 4acoBOTo
nosica). DAEMEHThl JAHHbIX STOrO TUIA MMEIOT TaKue Ke Xapak-
TEPUCTUKU, KAK W JUIS1 JAHHBIX TUIA DATE M TIME WITHOUT TIME
ZONE, 3a MCKIIOYEHHWEM OJHOIO: JAaHHble TUOA TIMESTAMP
WITHOUT TIME ZONE IO YMOJYAHUIO UMEKT 6 1udp B ApoGHOI
4acTU ceKyHn, a He (, KaK B TUNe TIME WITHOUT TIME ZONE. Jljisg
yKa3aHus KoiudecTBa LUMp B APOOHON YacTh MCIONb3yeTCsl CUH-
TAKCUC TIMESTAMP WITHOUT TIME ZONE (n). Ecnu apoOHoil yac-
TU HET, TO JaHHbe 3aHUMarOT 19 nmozuumii: 10 mo3uuuit s ga-
Thl, OAMH Ipoden u § mosuuuil ansd BpemeHu. Eciau ompenenena
JpoOHas 4acTb, TO UIMHA MaHHBIX paBHA 20 IUIIOC KOJIUYECTBO
uudp B IpOOHON YACTU CEKYH/I;

O TIMESTAMP WITH TIME ZONE (JaTa M BpeMs C 4YacOBbIM IIOSI-
COM) — TaKo# e THUIT AAHHBIX, KaK W TIMESTAMP WITH TIME
ZONE. OTIMYME COCTOMT B TOM, YTO K 3HAYEHHMIO BpeMeHU J00aB-
JIeTcs ele M WHGpOopMaIrs 0 Pa3sHOCTU MEXIY MECTHBIM U BCe-
MUPHBIM BpeMeHeM (CM. TIME WITH TIME ZONE). JloIONHUTENb-
Hag wuHpopMauus 3aHuMaeT 6 mosuumit. JlaHHBIE —THIIA
TIMESTAMP WITH TIME ZONE 0€3 JIpOOHOM 4YacTu 3aHMMAIOT
25 mosuuuii, ¢ ApoGHON YacTbid — 26 IIIOC KOJUYECTBO LGP
B IpOOHOM YacTu CEKYyHI.

Yrobbl mpeactaButh B SQL-BblpaxeHuu aaTy, BpeMms WM AaTy-
BpeMsl, HEOOXOIMMO WCIMOAb30BaTh (PYHKIMI CAST () IPUBEASHUS
K 3agaHHoMy Tuily. JomycTum, B Tabnulie Mponaxyu UMEETCI CcTOn0el]
Jara TUNA DATA. UTOOBI MOJYYUTH CBEAECHUSI U3 OTON TaOJAMUBI 32
nepuos mocje 2005-09-30, caelyeT BbUIOJHUTh TAKON 3ampoc:

SELECT * FROM Ilpomaxm WHERE Jara > CAST('2005-09-30" AS DATE);
3[[601) CTpOKa, coacpxKaiasa aaty, IpuBOIUTCA K TUITY DATA, U ITOIY-

YEHHbIl Pe3yJbTaT y4acTByeT B OIEpalydu CPAaBHEHUSI C JAaHHbIMU
cTOJIOLA Hara.

B g3bike SQL umetotcst Tpu dyHKIIMK, KOTOpPblE BO3BpALAIOT TEKY-

1K€ IaTy U BpeMsi:

O CURRENT DATE — BO3BpallaeT Tekyllyw pnary (tun DATE). Ha-
puMep, 2005-06-18;

O CURRENT TIME (umcsio) — BO3BpAlllaeT TeKyliee BpeMs (THII
TIME). LenmounciaeHHBIN MmapaMeTp wumcroo YKA3bIBAET TOYHOCTH
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npeacraBieHus: cexyHia. Hampumep, npu umcro = 2 ceKyHbl Oy-
JIyT MpeAcTaBleHbl ¢ TOYHOCTBIO M0 COThIX (ABe LMGPbLI B Apod-
HOU YyacTn): 12:39:45.27;

O CURRENT TIMESTAMP (umcso) — BO3BpAILAET Aary U Bpems (Tuil
TIMESTAMP), HalpuMep 2005-06-18 12:39:45.27. llenounciaen-
HBII MapaMeTp wmcsro YKa3blBAET TOUHOCTDb MPEACTABISHUS CEKYHII.

2.2.5. UuTepBanl

HMHrepBan npencrapnsger co0oil pasHOCTh MEXAY NBYyMs 3HAYEHUSIMU
Tuna gata-spems. SQL moaaepxkKuBaeT ABa TUIlA MHTEPBAIOB: TOJ-
Mecsll U AeHb-BpeMsl. MHTepBasl TUIIa roA-Mecsll — 3TO KOJIUYECTBO
JeT W MecsleB MEXIy AByMsS AaTaMy, & MHTepBal IE€Hb-BpeMs —
KOJIMYECTBO AHEH, 4acoB, MUHYT U CEKYH] MEXAy ABYMS MOMEHTaMU
B Ipenenax omHoro mecsua. Henb3s cMeluMBaThb BBIYMCAEHMS, KC-
MOJb3YIOIME UHTEPBAI IOA-A€Hb, C BbIYMCICHUSIMU, B KOTOPBIX UC-
MOJb3YETCSl UHTEPBaJ ACHb-BPEMS.

WMHTrepBan BpeMEHU MOXHO 3adaTh ABYMS cIloco0amMu: B BUIE Ha-

YaJIbHOTO U KOHEYHOTO MOMEHTOB WJIA B BUJE HAYATBHOTO MOMEHTA

U JUTUTEIBHOCTU, HAITPUMED:

O (TIME '12:25:30', TIME '14:30:00') — MHTE€PBaI, 3aJaHHbIA
HayaJlbHbIM U KOHEYHbIM MOMEHTAMU;

O (TIME '12:45:00', INTERVAL '5' HOUR) — WHTEPBAI, 33JaH-
HBI HAYAJTBHBIM MOMEHTOM U JUTUTEIBHOCTBIO B YACAX.

YtoObl 3a1aTh 3HAYEHHUE TUIIA MHTEPBAI, UCIONb3YETCsS TAKOH CHUH-
TAKCUC:

INTERVAL 'smea' YEAR | MONTH | DAY | HOUR | MINUTE | SECOND
3nech mmma — JUIMHA MUHTEPBAIA, IOC]HE KOTOPON yKa3bIBAeTCs eAu-
HULIA U3MepeHUs (BO3MOXHBIE 3HAUEHUS YKa3aHbl yepe3 BepTUKalb-
HYIO YepTy):

O YEAR — roj;

MONTH — MECHII;
DAY — JI€Hb;
HOUR — Yac;

MINUTE — MMHHYTA,

I [ I [y |

SECOND — CEKYHJa.
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Hanpumep, nnsg 3amaHus MHTepBajia MIMHOK 15 nHeil cneayer uc-
[10J1b30BaTh BbIpaxeHWe INTERVAL '5' DAY.

Euie onuH npuMep UCTIONbL30BAHUSI MHTEPBAJIOB MpUBENeH B pasd. 3.2.1
(mpeaukar OVERLAPS).

2.2.6. CneunanbHbie TUMbI AaHHbIX

K creliuanbHbIM TUTIAM JAAHHBIX OTHOCSITCS CJIEAYIOUIUE TUIIBL:
0 ROW — 3aIlMCh;

0 ARRAY — MAacCUB;

O MULTISET — MYJbTUMHOXECTBO.

Hcnonp3oBanne 3TUX TUIIOB JaHHBIX HAPYLIAET MPUHIIUI, COIJIACHO
KOTOPOMY TaOJIUIBI PeISIIMOHHON 0a3bl JAHHBIX JOKHBI HAXOAUTh-
cs B TepBoit HopMmanbHOi dopme. HamomHio, 4To Jt0G0M cTonbel
TabNMUILBI B IEPBOI HOPMaJIbHOU (hOpMe HE MOXKET COAEpPKATh CTPYK-
TYpUpPOBAaHHBIE AAHHBIE, HAIlpUMeEpP, HAOOp IMOJjIeil: 3HAaYeHUsT CTOI0-
1IOB JO/DKHBI ObITh €IMHBIMU M HEACIUMBIMU. TeM He MeHee, XKU3Hb
HEOOHOKPATHO IIpeyIaraeT UCKYIIEHWSI OTCTYIIMTh OT TEOPUM B ITOJIbL3Y
s¢ppexruBHOCTH. ECIm BB He OTCTyIIaeTe OT IIEPBOM HOpPMAabHON
(bopMBI, TO BO3HMKAIOIIIE HEIOPAa3yMEHMsT B MOMIEPKKE PeJISIIIIOH-
HOIl 6a3 JAHHBIX Bbl MOXETE OOBSICHUTH HAPYIIEHUSIMA 3aKOHOB pe-
JISIUMOHHON Teopuu. B mpoTuBHOM cityyae IjIs MOJIydeHus] oObsSICHE-
HUl TpeOyioTcsa Oojiee TIIATENIbHbIC PACCAEIOBAHUS IPOUCIIEIIIETO.
Ha, BHe TeopuM TPYIAHO KUTh B KpalHMX cJy4yasx, XoTd U Oojee
yIOOHO B OOBIYHBIX OOCTOATENBbCTBaX. PaccMoTpuM cleluaibHEBIE
TUMBI JAHHBIX MOAPOOHEE.

Tun row (3amuch) IO3BOJSIET OOBIBUTL HAOOP IoNel (3amuch) B Ka-
YecTBe 3HAYCHUS CTOJIOIA TabmuiIel. TaKuM 06pa3oM, CTPOKH TabJIHIL
MOIYT COAEPXKAThb 3aIIUCH.

Bo mHorux 6azax naHHBIX MMEIOTCS TAOJMLbI, COAEpPXKAllUe CBeIe-
HUS 00 ampecax. Agpec, KaK M3BECTHO, COCTOUT M3 HECKOJBKNX 3JIe-
MEHTOB, TaKMX KaK IIOYTOBbIA UHJEKC, CTpaHa, ropoj, yJiuua U T. 1.
Ecan B Tabnuiie 3aBecT OAMH CUMBOJIBHBIN cTONOEI Anpec, B KOTO-
pOM IIOMECTUTb BCE€ DJEMEHTbl aipeca MPOCTO KAK CUMBOJbHYIO
CTPOKY, TO AajJbHeiInas padora ¢ OTASIbHBIMU JIEMEHTAMU aapeca
OyleT JOBOJIbHO XJIOMOTHBIM JeJoM (BaM MPUAETCS MCIOJb30BAThb
¢bynxumu pazdopa ctpok). [TosToMy Ha TpakTUKe IJIsT aapeca OOBIMHO
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3aBOJST HECKOJbKO CTOJOLOB, N0 OJHOMY Ha KaX/bli 3J1€MEeHT (Ha-
MpUMEP, CTOJOIUBI I'opom, Yauiua W T. A.). Ecau Xe ucnonb3oBars TUIT
ROW, TO MOXHO XpPaHUTb BCE DNEMEHThI aIpeca KaK 3HAYEHUS OAHOIO
cronbua. B cnemyiomem mpuMepe cHadaja Ha OCHOBE THUIIA ROW CO3-
JaeTcs TUIl addr, a 3aTEM OH HA3HAYAETCs CTOJIOLY Anmpec IPU CO3-
JaHUM TAOJUIBl KiveHTH:
CREATE ROW TYPE addr

(
PostCode VARCHAR
City VARCHAR
Street VARCHAR
House VARCHAR

)i
CREATE TABLE KJIMEHTH

(
ID wmenra INTEGER PRIMARY KEY,

Vivg VARCHAR (25),
Anpec addr,
TenedoH VARCHAR (15)

)i
Tun maHHBIX ROW MosiBUJICS BrepBble B SQL:1999, a panblie 6e3 He-
TO TIPEeKPAcHO OOXONMIINCE.

Tun ARRAY (MaccuB) Takxke Brepsble nosiBuics B SQL:1999 u Hapy-
1IAeT MPUHLMI MepBOi HOpMalbHON (POPMbI, HO HECKOJbKO MHAue,
yeM TMHO ROW. TUIN ARRAY JAeT BO3MOXHOCTb OJHOMY M3 OOBIYHBIX
TUIIOB MMETb MHOXECTBO 3HAYEHWI BHYTPU 3HAYEHMSI OJHOIrO Tab-
Ju4yHoro cronbua. Hampumep, KIMEHT MOXET UMETh HECKOJbKO HO-
MepoB TenehOHOB M Bbl MOXETE IOXKEIaTh XPAHUTh MX BCE KAK OIHO
MHOTO3HAaYHO€ 3HAUYeHUe eAMHCTBEHHOIO CTONOLA Tesedon, 4 HE KaK
OObIYHbIC 3HAYEHUsI HECKOJbKUX CTOJIOLOB Tesepoul, Temedon?
U T. 0. BoT mpuMep, B KOTOpOM Kaxnas siueika croadua Tesmedox
MOXET coAepxKarb 10 TpeX HOMEPOB TenedoHa:
CREATE TABLE KimMeHTH

(
ID xymexnTa INTEGER PRIMARY KEY,
Vhast VARCHAR (25),
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Anpec addr,
TenedoH VARCHAR (15) ARRAY [3]
)i
Cnenytoiiee SQL-BelpaxeHue 1006aBiaseT B TAOJUIY KimeunTs: HOBYIO
3aMKcCh U BBOJUT B HEe 3HAYEHUSI CTOJIOLOB:
INSERT INTO KmmeHTH (MMs, TesedoH)
VALUES ('llerpor Illerp IleTrpoBmu', {'444-4444', '123-4567",
'777-8899'1) ;
Tun naHHBIX MULTISET (MYyJbTMMHOXECTBO) IIOSIBUJICS BII€pPBbIE
B SQL:2003. Eciun MaccuB — 3TO yHoOpsiIOYEHHOE MHOXECTBO 3Je-
MEHTOB, OJHO3HAYHO CBS3aHHbIX C UX MECTOM B MacCUBE [OCPEICT-
BOM MHJEKCA, TO MYJbTUMHOXECTBO — HEYIIOPSAJ0YEHHAass COBOKYII-
HOCTb 3JIEMEHTOB. DTOT TUIl JAHHbIX UCIIOJIb3YETCS OYEHb PEIKO.

2.2.7. Nonb3oBartesibCKNEe TUMbl AaHHbIX

IlonbkzoBatenbckue tunbl gaHHbIX (User Defined Types, UDT) omnpe-
JeJISII0TCS [OJIb30BaTeIeM [0 CBOeMY YCMOTPEHMIO [UISl KaKUMX-TO CBO-
Ux uenei. JlaHHas BO3MOXHOCTb BIepBble nosiuiacb B SQL:1999.
OaHo M3 BAXHEHNIMX HampaBieHUH MPUMEHEHMS 3aKiIovaercs
B YCTPAaHEHUM HEKOTOPbIX HECOOTBETCTBUI MEXAY OCHOBHBIMU TH-
naMmu AaHHbeX SQL ¥ TMnaMu gaHHbIX B 0a30BOM $3bIKE, HA KOTO-
poM nuilyTcsa IpuiaoxeHus. K cozgaHuio CBOMX THIIOB AaHHBIX
OOBIYHO MpUOEraloT MPOrpaMMMCTbI, & HE PsSIIOBBIE IOJb30BATENU
0a3 maHHbIX, Jaxe Biaaaelomue sizbikomM SQL. Tem He MeHee, um
TAKKE HE IOMEINAeT O3HAKOMUTBLCS B OOLIMX 4epTax ¢ 9TOH BO3-
MoxHocThio SQL.

OT1penbHbie TUNDI

IIpocreiilieil ¢GopMoil NOAB30BATENBCKUX TUIIOB SBISIIOTCS TAK Ha-
3bIBA€Mble OTAeAbHbIE (paszauuaroinuecs) Tunbl. OHU CO3JAIOTCS Ha
OCHOBE paHee OINpeAe/eHHbIX TUIIOB, HAapUMEpP, OCHOBHbLIX TUIIOB
SQL. CuHTakcuc co3gaHusl OTASNbHOIO TUNA JAHHBIX TAKOI:

CREATE DISTINCT TYPE mmaTuma AS ompeneseHHEniTuI;
OHpeﬂ,eﬂI/IM B Ka4yeCcTBE IIpuUMEpa TUIl MONEY I XpaHCHUA ACHCX-

HbIX CYMM. C oT0Ml LEeAbI0 MOXHO BOCIIOJb30BAThCS YK€ OIpeacICH-
HbIM 4YHMCJOBbIM TUIIOM DECIMAL:

CREATE DISTINCT TYPE MONEY AS DECIMAL (9,2);
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Bce oraenpHble TUIBL, AaXe co3maHHbIe HA 06a3e OAHOIO WU TOIO XKe
TUIA, HE MOTYT CPAaBHUBATbCSl HM JPYT C IPYroM, HU ¢ 0a30BbIM
tunoM. Takum obpa3oM, AaHHbIE TUIA MONEY HENb3s CPaBHUBAThb
C JAHHBIMU THUMNA DECIMAL, a TaKXe C JAaHHBIMM JAPYIUX YMCJIOBBIX
1 HeYUCA0BbIX TUIIOB. CO3AaB CIeLMANbHbINA TUIT AJIS1 ACHET, Mbl TEM
CaMbIM HCKJIIOYMJIA BO3MOXHOCTb CpPaBHMBAaTb ACHEXHBIE CYMMBbI
C KOJMYECTBOM JAPYIrux Belleid. [lo aHanoruu ¢ TUIOM MONEY MOXHO
CO3MaTh THUIIBl AAHHBIX ISl PasAMUYHBbIX BAJIIOT, YTOObI HMCKIIOUMUTD
BO3MOXKHOCTb CPaBHEHMS MX MPOCTO 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);

YToObl CPaBHUTb ACHEXHBIE CYMMbl B PasiMUYHbIX BATIOTAX, IPUALT-
Cs CHAayaja BbIUIOJHUTh KOHBEPTALMIO OJHON BaMIIOTHL B IPYIYIO.
B SQL 310 MOXHO caenarb ¢ NOMOLIbIO (DYHKIMU [PUBEICHUS THU-
OB CAST ().

I[OHYCTI/IM, uMeeTcsl Tabauia Mpaiic_JaucT (TOBap, lena USD, le-
Ha_RU), B KOTOPOW CTOJOUBI Ilena USD U leuna RU ONpPEAeNEHBbI KAk
CTOJNOIBI TUIIOB USD U RU COOTBETCTBEHHO. DTU CTOJIOLLI COAEpPKAT
IIEHbI TOBAPOB B aMEpUKAHCKUX Jojulapax u pyossx. Ipeamonoxum,
4TO Kypc Jojulapa K pyoJIr0 M3MEHUJICS, U MBI XOTUM U3MEHHTH IIe-
HBI B pyOossx. Ecam Obl cTONMOUBI lera USD UM Llena RU OBUTM OJHOTO
M TOTO X€ THUIIA, TO JAHHYIO OIEPalNi) MOXHO OBLJIO OBl BBIIIOJTHUTD
¢ TIOMOIIBIO caeaytomero SQL-BeIpakeHUs:

UPDATE Ilparic gmctT SET lena RU = k * llena USD;
3nech k — KoahpuImeHT KOHBepTaLiU.
Ho nockonbky crosnbupl Lena USD M lexa RU MMEIOT PasjiuyYHbIE
TUIIbI, TO HEOOXOAMMO BBIIOJHUTb TAKOE BbIPAXKEHUE:

UPDATE Ilpaiic JmCT

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

CTpYyKTypupOBaHHbie TUMbl

Hpyrast ¢opma Moab30BaTEIbLCKUX TUIOB JAAHHBIX — CTPYKTYPUPO-
BaHHbIe TUMBI. CTPYKTYPUPOBAHHbINM TUIT ONpeessieTcsl He Ha OCHO-
Be KakKoro-To 6a3oBoro (paHee oNpeiesieHHOro TUIlla), a MyTeM 3aaa-
HUSI CBOMX aTpuOyTOB U METOJAO0B. DTa KOHCTPYKLMS npuuuia B SQL
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U3 00BEKTHO-OpUeHTUpoBaHHOro nporpammupoBanus (OOIl). Ona
NPEeACTABISIET CPENCTBO HEKOU TEXHOJOIMM, OTIMYalolIelcs OT Tpa-
JULIMOHHON TexHosoruu npumeHeHusi SQL, Ho Onu3Koil K coBpe-
MeHHoii TexHojoruu OOII.

IIpu cosmanum crpykrypupoBanHoro tuna CYDBJ aBromaTuyecku
CO3JAET JJISl HETO TpU (DYHKIIMU:

O yHKUMIO-KOHCTPYKTOPp C MMEHEM, COBMNAJAIOUIMM C HMEHEeM
CO31aBAEMOr0 TUIIA;

O dyHKIIMIO-MyTaTOp, C TTOMOIIBIO KOTOPON MOXHO W3MEHHTh 3HA-
YeHHe aTpudyTa CO3/IaBaeMOro TUIIA,

O ¢dyHkuuMIO-HAGMIOAATEND, [TO3BOJSIONLYIO Y3HATh 3HAYEHME aTpHU-
OyTa co31aBaeMoro TUIa.

Mexmy CTPYKTypUpPOBAHHBIMU THUITAMU MOXET OBITh 3alaHa Hepap-
XUl — OTHOIIICHUE BIOXEHHOCTH. THII, comepxXalluii Ipyrue THUIIH,
Ha3bIBAETCS CYIEPTUIIOM, a BIOXKEHHBIE B HETO THUITBI — ITOATHIIAMMU.

PaccMmoTrpum npumMep, B KOTOPOM CO3AAIOTCS HEKUIl TUII U €ro Ioj-
TUII JAHHBIX, TAOJAMLA CO CTOJAOIIOM CO3JAHHOIO TUIIA, 4 TAKXKE OJOK
orneparopoB SQL, KoTopbie MpOM3BOAIT MU3MEHEHWS AAHHBIX B Ta0-
auiie. BHavane cozganum TUII JAHHBIX Book, COAEPXKAILIUN CBEASHUS
(aTpuOyThl) O KHUIAX, 3aT€M CO3AaAUM €ro MOATUI myBooks, KOTO-
pbIii HacaeayeT aTpuOyThl CBOEIO CYNMEPTUIIAa Books:

CREATE TYPE Books AS

Title CHAR (50),

Author CHAR (20),

Publisher CHAR (20),

Year INTEGER,

Volume INTEGER,
NOT FINAL;

3dech B TUIE Books (KHUIU) OIpPEAEIsIOTCs. aTpuOyThl (MMEHA U TUIIbL
JAHHBIX): Title (HAaMMEHOBAHUE), Author (aBTOp), Publisher (U3-
JATeNbCTBO), Year (roa u3gaHusl), Volume (KOJUYECTBO CTPAHMULI).
KitoueBble caoBa NOT FINAL (HE KOHEL) O3HAYalOT, YTO JAHHbIA
TUII UMEET XOTsI Obl OMH IMOATHII.

OnpegenuM MOATUN myBooks JUISI XpaHEHWSI JAHHBIX, HaMpUMeED,
O MOWX JTIOOMMBIX KHUTAX:
CREATE TYPE myBooks UNDER Books FINAL;
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Ilo-pyccku 3TO BLIIAAUT Kak:
CO3ATD THII myBooks IO/l Books SAKOHUYUNTD;

DTO 03HAYaeT, YTO CO3[AETCS KOHEYHbIA IMOATUI, KOTOPbIA HE CO-
JepxuT apyrux tunos. Eciau Obl morpedoBanoch co3aTh €lle OAUH
TUII, BJIOXEHHBIA B TUI myBooks, TO B SQL-BbIpaxk€eHUU CO3AaHUS
MOATHUIIA BMECTO KJIIOUEBOrO CJ0Ba FINAL cjaemoBajio Obl Hamucarb
NOT FINAL.

Wtak, co3mgaH cymepTuil Books M €ro MOATUN myBooks. CynepTrun
Books MOHAMOOUTCS B JaJbHEUIIEM, ObITb MOXET, U IS KAKUX-TO
JPYTUX 1eJieil, Ho ceiyac oH HaM HYXeH KaK pOAMTeNbCKUI TUIT IS
KOHKPETHOI'O THIIA myBooks. O6paTI/IT€ BHUMAHNE, 4YTO 3/1€Ch myBooks
ABIACTCA IMPOCTO KOMUEN TUIIA Books. an/I XKeJJaHUU MBI MOIJIM OBl
JIO0AaBUTH B HETO NOTOTHUTEbHBIE CBOMCTBA, KOTOPHIX HET B CyIep-
TUIIC, HO B JaHHOM CJIy4a€ MbI O60ﬁ,[[eMCH 0e3 3TOrO.
Coszgaaum Tadbiully, KOTOpasli UCIOJb3YeT TUII myBooks:
CREATE TABLE KHuru
(
Kumra myBooks,
lena NUMERIC (6,2)
)i
Tenepb 106aBUM HOBBIE 3AMMCU B CO3JAHHYIO TAOJUIY Kunr:
BEGIN
DECLARE x myBooks; /* oObABJIeHME [IE€PEMEHHOM X
THna myBooks*/
SET x = myBooks (); /* BomosHAeM GyHKUMIO-KOHCTPYKTOP */
/* BHIZOB QYHKUMA-MyTaTOpOB */
SET x = x.Title ('HTML, CKpMITHE M CTWim') ;
SET x = x .Author ('IyHaeB BamuMm') ;
SET x = x.Publisher ('BEXB-IleTepOypr') ;
SET x =x.Year (2005);
SET x.Volume (832);
/* JIoBarjleHre HOBOM 3alMC C YCTAHOBKOM SHAUSHMII CTOJIOLOB */
INSERT INTO Kumrm (x, 350.50);
END;
34ech KIIOYEBble CI0BA BEGIN (HA4aao) U END (KOHEL) OKaWMIISIIOT
ook SQL-koMaHJ, B KOTOPOM BBI3bIBAIOTCS (PYHKLUK-MYTATOPbI
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JUIsl YCTAHOBKM 3HAY€HUi aTpuOyTOB TUIA JAHHBIX myBook, a 3aTeM
BbimonHsgeTcss SQL-omeparop INSERT A A00aBieHuUs] HOBOH 3amucu
C YCTAHOBKOI 3HAueHui cTonb1oB. KiioueBbie cioBa BEGIN M END
okaimwisiioT SQL-onepaTopbl TaK Ha3blBAEMOM COCTABHOM KOMAaH/bI
(cm. pazo. 10.1). KoMmMeHTapuu 3aKIH04alOTCs B CUMBOJBI (/*) U (*/).

2.2.8. HeonpepeneHHble 3HaYeHNA

Eciaun B sueitky (rmojie) TaObJMIBI Bbl BBOAUTE KAKHUE-TO 3HAYEHUS
(OyxBbl, UUGpPbLL, Tpodeabl WIM ele 4YTO-HUOYAb), TO ITU SYSHKU
MIpUOOpeTaIOT TaK Ha3bIBaeMbIe onpedesernsie 3HaueHUs. C omperne-
JEHHBIMM 3HAYEHMSIMHU, IMPUHALIEXKAIMMU TOMY WIM MHOMY THUILY,
MOXKHO BBITIONHATEH KaKhe-To onepami. OaHaKo BBl MOXKETe CO3IaTh
3alUCh (CTPOKY) TaOJMILbl, HUYETO HE BBOAS B €€ IMOJsl (CTOJIOLIbL).
Takag 3amuch HUYEro He CONEPXXUT. 3amuch B TaOIWIE, KOTOpas
cO31aHa, HO B KOTOPYIO HE BBEIEHbl KOHKPETHbIE 3HAYEHMs, HA3bI-
BaeTcsT nycmoii. B Kaxmoit stueiike MyCTON 3aNUCH COMEPKUTCS TaK
HasblBaeMOE€ HeompeJeJeHHOe 3HaueHue, obo3HaAYaeMoe 4epe3 NULL.
3HayeHNe NULL ITOHMMAaeTcs KaK HeollpeaeIeHHOe I HEM3BeCTHOE.

Wtak, kaxnaplit pa3, Koraa Bbl 100aBisieTe B TaOJUIy HOBYIO 3aluCh,
HE BBOJs B Hee KaKux-1u00 KOHKpeTHbIX 3HadeHuii, CYB/ ycra-
HaBJIMBaeT B ee MOoJSIX 3HAYeHUe NULL.

3HavyeHne NULL BbI MOXETe MHTEPIPETUPOBATh TaK, KaK BaAM XOYeTcs,
Hanmpumep, "elle He BBeneHO", "MoKa He M3BecTHO". OJHAKO He3aBU-
cUMO OT cMbicioBoil uHTepnperauun CYBI OyneT uHTEpnpeTupo-
BaThb 3HAUEHME NULL BIIOJHE OMNpeAeaeHHO. 3aayMaiTech, MOA0HIET
W 3Ta WHTEpIpeTannus K BallliM KOHKPETHBIM IIeJIIM. B OOBIYHBIX
C/Iy4yasix dTo camMas Jydiuas uHTeprperauus. Ho neno B ToM, Kak
BAMSAET 3HAYEHWE THUIIA NULL Ha pe3yIbTaT ero y4acTHsl B Te€X WIH
HMHBIX ONepaLMIX.

BaxHo monumare, yto yuciao 0 uau mycras cTpoka '' SBISIOTCS
BIIOJIHE OTPeAeNeHHbIMU 3HAYEHUSIMU U OTJIMYAIOTCS OT NULL, XOTSI
BU3yalbHO IyCTasl CTPOKA M HEOIpeaeleHHOe 3HAYEHHUE MOIYT OTO-
OpaxaTbcsl OAMHAKOBO — B BUJE MYCTOU siueiiku Tadauibl. MHorue
dyakiun SQL Bo3BpalIaloT B 3aBUCUMOCTU OT OOCTOSITEILCTB KAKOE-TO
omnpefie/leHHOe 3HayeHHe JUOO NULL. DTO HEOOXOAMMO YUYMTHIBAThb
npu cocrasieHuu SQL-Bblpaxk€HUM, MOCKOJAbKY KOMOMHALMS NULL
U JIPYTUX BIOJIHE KOHKPETHBIX 3HAYEHUIN MOXKET JaTh TOT WIW MHOM
Pe3yJbTaT B 3aBUCUMOCTH OT KOHKPETHOM oIepauuu.
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Tabauua 0a3bl AAHHBIX MOXET UMETb HEKOTOPbIE 3aIIUCU, UMEIOILUE
HeoIlpe/eJeHHbIe 3HaueHus. Takue 3HAYeHUSI IMOSBISIOTCS IO pas-
JUYHBIM IPUYMHAM, KaK YK€ ObUIO OTMEUYEHO, OJHAKO IIpU 3TOM
MOTYT BO3HUKATh HEOJHO3HAYHbIE CUTyallUW IMPU WU3BJICUCHUU HAH-
HbIX. YTOOBI uX M30€xKarTb, HEOOXOAMMO IIOMHUTb, YTO IIPU CPaBHE-
HUM JIIOOOTO OIIpeNe/IeHHOr0 3HAYeHUSI ¢ NULL pe3yJbTaT paBeH
false, T. €. JII0OOE OIpeAeIeHHOE 3HAYCHHUE HE PaBHO NULL. To xe
caMoe MPOMCXOAUT IIPU CPAaBHEHUU ABYX BEJIUYMH, 3HAYCHUSIMU KO-
TOPbIX ABASIIOTCS NULL, T. €. CPaBHEHUE JIBYX HEOIpeaeIeHHbIX BEJIU-
YNH JAET B pe3yabTaTe false.

Ilpn mpoekTupoBaHNM 6a3 TaHHBIX MOXHO YyKa3aTh, UYTO HEKOTOPHIE
CTOJIOLBI HE MOIYT MMETb 3HAYeHUE NULL, T. €. MX 3HAYeHus o0s13a-
TENTBHO JOJDKHBI OBITh OIpeaeaeHbl (IpH ONpeneJeHUNn CTooma
B OIeparope CREATE TABLE yKasbiBaeTcs NOT NULL). OmHAKO BO
MHOTHX CIyYasiX 3HAYeHUS NULL SIBJISIOTCS OYeHb MOJe3HBIMH. Tax,
HapuMep, Bbl MOXETe CO31aTh Ta0JuULy U BBECTM B HEe CBEACHMUSI,
KOTOPBIMH BBl pacriojiaracte B IAHHBIM MOMEHT, OCTaBUB APYIHE
3HAYEHUs1 [1OKA HeompeAeJeHHBIMM. 3aTeM, IO Mepe MOCTYILIeHUS
HOBOU wWHpoOpMaIMK, BB MOXeTe M3MEHUTh 3HauYeHHMs NULL Ha Te,
KOTOPbI€ CTATH MU3BECTHBI.

B cueayomeMm npumepe u3 TabaMlbl Kiwents BbIOMPAIOTCS BCe
3aMKUCHU, B KOTOPBIX HE OMpeneJeHo UMsI KIUeHTa:
SELECT * FROM KimeHTel WHERE Mmsa IS NULL;

2.2.9. NpeobpasoBaHune TMNOB

YToObl BBIUIOJHUTb KAaKyl0-TMOO Ollepaluio Haja AAHHBIMU pasany-
HBIX THUIIOB, HEOOXOIMMO CHeNaTh Mpeobpa3oBaHre TUIIOB. TouHee,
HEOOXOAUMMO BBIIOAHMTbL MPUBEIEHUE TAHHBIX ONHOIO TUIIA K APY-
TOMY TUIY, YTOOBI yYacTBYIOIIWE B ONepalluy AaHHBIE OBLIU OO
ONHOTUIIHBIMU, JUOO UX TUIIbI OBLIM COOTBETCTBYIOLIUMU.

CoOOTBETCTBYIOLUMU TUIIAMHU SIBJISTIOTCS:

O cTpOKOBblE CHARACTER M CHARACTER VARYING;

O Bce YUCIOBBIE TUIIBL;

O nara, BpeMs, AaTa-BpeMs U COOTBETCTBYIOLINE UHTEPBAJIbL.

CoOTBeTCTBYIOLIME TUIIBl HE 0053aTelbHO MPUBOAUTD APYT K APYIY.
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IlpuBeseHue 3HAYCHMSI OMHOIO TUIA K JPYIOMY OCYILECTBISIETCS
C MOMOUIbIO (DYHKIIMM CAST ()

CAST (BrlpaxeHmne AS Twmmo);
Hanpumep:
CAST('1234.52" AS NUMERIC (9,2));
CAST ('2005-10-03"' AS DATE);
CAST (CURRENT TIMESTAMP (2) AS CHAR (20));
SELECT 'lLena: ' || CAST(Uena AS CHAR(5)) FROM Ilpomaxwu;
B nmocaenHem nmpuMepe mapa BEPTUKANIbHBIX YEPT O3HAYAeT olepa-

LU0 KOHKATeHALIMU CTPOK (cM. pa3d. 4.3). [Ipyrue mpuMepbl UCTIONb-
30BaHMsT GYHKIIMU CAST () OyAyT MPUBEAEHBI B e1. 4.
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npOCTbIe BbI60pKI/| AaHHbIX

TTpeanonoxum, 4yTo pesiiMoHHas 0a3a JaHHBIX, COCTOSIAS U3 OTHOMN
WM HECKOJNbKUX TaOMMIl, cO3MaHa M Bbl K HEH YK€ MOAKTIOYWIKCE.
B sToM ciyyae TUNIMYHON MPaKTUYECKON 3agaueii SIBIsieTcsl moJyde-
Hue (U3BJIieYeHUe) Hy:KHbIX AaHHbIX. Hampumep, Moxer mnorpeboBarth-
¢ MPOCTO TMPOCMOTPETh BCE COMEPXKUMOE KaKoW-JIMOO TaOIUIIbl U3
0a3bl JaHHbIX WM HEKOTOphIx ee moseil. Ilpu 3ToM, BO3MOXHO, BbI
3aXOTUTE TMOJYYUTb HE BCe 3aMUCHU, a JUIIb Te, KOTOPbIe YIOBIETBO-
PAIOT 33JaHHBIM ycaoBusM. OnHako yalie BO3HUKaeT 0ojiee MHTe-
pecHasl M cJOoXHas 3ajadya U3BJIeYeHUsl TaHHBIX cpa3y U3 HECKOJbKUX
tabauu. JaHHble U3 ABYX U Oojiee Tabiul, HEOOXOAMMO CKOMIIOHOBAThH
B OJIHY TaOJUILy, YTOOBI MIPEACTaBUTh ee AJIsi 00O3peHUs, aHaau3a Win
nocieaymouiein odpadorku. Aszpik SQL mpesocrapisieT [as 3TOLO LM-
pOKHe BO3MOXHOCTU, KOTOPbIE Mbl U paCCMOTPUM B 3TOH TJaBe.

B pesynbrare BbiMonHeHUs BblpaxkeHuss Ha s3bike SQL  (SQL-
BBIPAXKEHUS) CO3AAeTCs Ta0ula, KOTopas JubO COACPXKUT 3alpolleH-
Hble JaHHbIe, MO0 MycTa, €C/IM JaHHBIX, COOTBETCTBYIOIIUX 3aITpocy, He
Hauuioch. DTa TabnMiia, HA3plBaeMasl ellle Pe3yJbTaTHOM, CYLIECTBYeT
TOJIbKO BO BpeMsi ceaHca paboThl ¢ 0a30i NTaHHBIX U He TTPUCOENNHSIETCS
K yuciy Tabiuu, BXOAdIiMX B 0a3y JaHHbIX. MHaue roBopsi, oHa He xpa-
HUTCS HA XXECTKOM JUCKEe KOMIIbIoTepa MomoOHO MCXOMHBIM TaOnuiiaM
0a3bl TAHHBIX, U [I03TOMY €€ €1Le HA3BIBAIOT GUPIYAAbHOU.

‘ Mpumeyanune }

TepMmyH "BUPTyarnbHbIN" B COBPEMEHHON OObIMHOM peyn O3HadaeT "MHUW-

MbI", "BO3MOXHBIA", T. €. He "peanbHbI”. OgHaKo UCKOHHOE 3HAaYEHUE 3TOro

CroBa Kak pa3 MpoTUBOMNONOXHOE — "He HOMMHarbHbIR", "dhakTnyecknin”,
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"peanbHbn’. [JaHHaa cuTyauus aHanornyHa ynotpebneHuto crnosa "opuru-

HanbHbIN". 3TOT TEPMUH UCKOHHO O3HayaeT "HacToswmiA”, "nepeoHaYarb-

HbIN", "MOANMHHBINA", "McxoaHBIN'. OfHaKo B 0ObIYHONM peym Yalle MCnosb3y-
Hnon AL

I0TCS1 3HAYEHMA "oTnryaroLmMnes”, "3 psiga BOH BbIxoaAmA'", "0COBEeHHbIN".

Boibopka JaHHBIX M3 HECKOJbKUX TaOJull, UX 00paboTKa, a Takxke
HUCIIOIb30BaHUE TMOA3aIPOCOB (3aMpocoB, KOTOPbIe HYXKHbI B KaYecT-
Be MPOMEXYTOUHBIX ISl TIOJIYYEHUS] OKOHYATEIBbHOTO pe3ylbTara)
OTHOCSITCSI K TeMe CJOXHBIX 3anmpocoB. CIlOXHbIE 3ampochkl OyayT
paccMOTpEHbI B MOCASAYIOLINX [JaBax, a 3/eCb Mbl OCTAHOBUMCS Ha
3a/1aye BBIOOPKM JaHHBIX M3 OAHOW TaOJULIBl MPU OTHOCUTEILHO
MPOCTHIX YCAOBUSIX OTOOpa, IPYMIIMPOBKM U COPTUPOBKHU 3aAIMCEN.
Tem He meHee, oneparopsl SQL, mpuMeHsieMble B MPOCTHIX 3aIIpocax
Ha BbIOOPKY AaHHBIX, UCIIOJBL3YIOTCSI M B CJIOXHbBIX 3ampocax, Ha-
MPaBJIeHHbIX HE TOJIbKO Ha MOJy4YeHue, HO U Ha U3MEHEeHUEe JNaHHBIX.
Haunurte ¢ mpocTtoro, 4roObl MOTOM OBLIO JIETKO MOHSTH CJOXKHOE.
A umero B BUIy, 4TO MaTepuai JAHHOM TJ1aBbl OTHOCUTCS K dyHaa-
MEHTaNIbHbIM TeMaMm SQL, XOTS MHOTMe IOoJb30BaTean 0a3 JAHHbBIX
MOTYT UM M orpaHnuuTbesl. TlocieaHee BIoNHE BEPOSTHO, MOCKOIb-
Ky MaTepuaj 3TOH IJaBbl caM 10 cede NCKIIOUNTENbHO MTPAKTUYEH.

Bce SQL-BblpaxeHusi, mpeaHa3sHAYEHHbIE 1151 BbIOOPKU JAHHBIX U3
CYIIECTBYIOILMX Ta0aUIl 6a3bl JTAHHBIX, HAYMHAIOTCS C KJIIOYEBOIO ClO-
Ba (onepatopa) SELECT (BbiOparb). Jljisg yTouyHeHMs 3ampoca Cayxar
JOMNOJHUTENbHBIE oneparopbl, Takue kak FROM (u3), WHERE (rae)
u ap. Ceilyac BaKHO IMOHSITb U 3aIIOMHMUTb, YTO PE3YJIbTATOM BbINOJ-
HEHMS 3ampoca, chopMyaupoBaHHOro B Buiae SQL-BbipaxeHus, siBIis-
ercsl Tabauua, coaepxKailas 3anpolleHHble JaHHbIe. DTa Tabauua BUp-
TyaJbHa B TOM CMBbICJIE, YTO TOJBKO MPEACTABISET Pe3yJbTaThl 3ampoca
U HE IPUHAMIEXKUT K 0a3e AaHHbIX. 3aMeuy Takke, 4To SQL mo3Boiis-
€T U3MEHSATh CYLIECTBYIOLLYIO 06a3y MaHHbIX — CO3[aBaTh U A0OABJISAThH
K Heil HOBble TaOMMILIbl, a4 TAKKEe MOAMGUIIMPOBATL U YAAIITh yKe Cy-
wectBytowe. Ho 00 3ToM B cieayioiiux riasax.

3.1. OcHoBHOe SQL-BbipaxeHne
and BbIGOpKVI AaHHbIX
Yrto6bl BhIOpaTh U3 TabAUIILl 6a3bl JAHHBIX TpeOyeMble 3allucH, cie-

JIyeT, TIo KpaiiHel Mepe, yKazaTh CTOJOLbI U UMSI 3TOU TaOJULbI. DTO
TpeboBaHue ObLIO Obl €CTECTBEHHO chOPMYIUPOBATH TaK:

BbIBPATD Takue-T1o cronbubl M3 Takoii-To Tabaulibl;
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Pazymeercsi, BaM MoxeT nmorpedoBaThcsl BbIOpaTh HE Bce 3amucu Tad-
JUIlbl, & JIMIlb T€, KOTOPbIE OTBEYAIOT HEKOTOpoMYy YyciaoBuio. Ha
NpakTUKe HMMEHHO Tak M ObiBaeT. OTIOXHUM IOKA PAacCMOTpPEHME
dopMupoBaHus ycaoBUil oTOopa 3amuceil, a CKOHUESHTPUPYEM BHU-
MaHME Ha BBIOOpPKE BCeX 3amMceld u3 3agaHHOU Tabdauibl. SQL-
3anpoc K 0ase MaHHbIX, Pe3yJIbTaTOM KOTOPOIO sBiseTcs TadjauLa,
MOJyyeHHas M3 YKA3aHHOH B 3ampoce, HO OTIMYAIOILAsICsd OT Hee
TEM, YTO COAEPKUT JIUIIb YKA3aHHbIE CTOIOLIbI, BHIMISIUT TAK:

SELECT crmnmcoxCromnbrios FROM crnucoxTabirii;

Oneparopbl SELECT (BbIOparh) U FROM (1M3) B SQL-BbIpaxeHuu, OIl-
peaessiioleM BbIOOPKY JAHHBIX, SIBISIOTCS O03aTeNbHBIMM, T. €. HU
OJAUH M3 HHUX Henb3sd IponycTtuTb. SQL-BbipaxeHue, coaepxkailee
TOJBKO 3TU OIEPATOPHI, SBISIETCS OCHOBHBIM BBIPAXEHUEM, OIpene-
JSIIOIMM 3aIpoc K 0ase AaHHbIX Ha BBIOOPKY JaHHBIX. B pesysnbrare
BBITOJIHEHUsI 3TOrO 3alpoca CO3[4eTCs BUPTyalibHash TadiauLa, co-
JepKaliasg yKasaHHbIE CTOAOIbI U BCE 3aUCH MCXOAHOM TaOAUIIbL.

‘ Mpumeyanune }

OnepaTtop SELECT OCYLLECTBMNSET NPOEKLMI0 OTHOLLEHUS, YKa3aHHOro
B BbIPaXXEHWW FROM, Ha 3aJaHHOe MHOXecTBO atpubyTtos (cTonbuos),
yKa3aHHOe B BblpaXeHUW SELECT. Tak, Hanpumep, ecfim ucxofHas

Tabnvua r cogepXnT ctondubl A1, A2, ..., An (APYrMmMun cnosamu, Tab-
nuua npeacrtaBnsaeT HekoTopoe oTHoweHue R (A1, A2, ..., An) Hapg
aTpubyTtamu A1, A2, ..., An), To onepartop:

SELECT Al,A2,Ak FROM R;

peanuayeT npoekumio R [A1, A2, AK] aToro oTHOWeEHWA Ha aTpnbyThl
A1, A2, Ak (k=1, 2, ..., n). lloHATME NpPOEKUNN OTHOLUEHUS U COOT-
BETCTBYyIOLME 0603HaYeHns Oblnn paccMOTpeHbI B 2/1. 7.

B BeIpaxeHUU FROM yKa3biBaeTcsl CIIMCOK UMEH Tabjaul] 6a3bl JaH-
HBIX, U3 KOTOpbIX TpebyeTrcs BbIOpaTh AaHHbIe. B mpocteiiiem ciy-
yae cmmcoxTabami COAEPXKUT JUIIb OAHO UMST Tabauiibl. Eciau xe
TabJUL HECKOIbKO, TO MX UMEHA B CIIMCKE Pa3ie/isioTcs 3alsIThIMMU.
Ecau B BblpaxeHuu FROM YKazaHO Oojiee ONHOM Tabnulibl, TO pe-
3yJIbTAaTHAS Ta0JMLA MOJydYaeTcs M3 AEKApTOBOIO MPOU3BEACHUS IIe-
PEUYMCIEHHBIX B cliMcKe Tadaul. MHorma 3To MCIob3yeTcs s Clle-
LIMAJIbHBIX LI€Neii, HO 4Yallle BCero B BBIPAXKEHMHU FROM YKAa3bIBAeTCS
TOJBKO OJHA TabauLIA.

Cnucok CcToiMbIIOB — 5TO TepeyeHb MMEH CTOJIOIMOB, pasme/eHHBIX
3aMATON, KaK OHU ONpelelieHbl B TAONNIIE, YKa3aHHON B BBIpAKeHUH
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FROM. PasyMmeercsi, MOXHO yKazaTb BCE€ WU TOJbKO HEKOTOpPLIE
cronbupl. Eciau Bbl XOTUTE MOJYYUTh BCE CTOAOLILI TAOIUIIbI, TO BME-
CTO CIMCKA CTOJIOLOB JOCTaTOYHO yKa3aTb cumBoia (*). Eciu B BbI-
paxkeHUU FROM YKa3aHO HECKOJbKO TabJull, TO B BbIPAXEHUU SELECT
MMEHa CTOJIOLOB [JOJKHBI COAEpXaTh IpedUKChl, yKasblBalOlLUE,
K KakKoil UMeHHO Tabauue oHu oTHocsatcs. Ilpedukce oraensiercs: or
UMeHM cronbua Toukoil. Hampumep, BbipaXeHUE KrnmentTw.Anpec
O3HA4aeT cToja0el Agpec U3 TAOJULBl KiameHTEH.

TpuBHaIbHEIN 3aIpoc, BO3BpAIAIOIINI Bce JaHHBIE (BCEe CTONOIBI U
BCe 3aIliCH) U3 OXHOM TabIUIIbI, hOPMYIMpyeTCs TaK:

SELECT * FROM mmsTabmnisr;

OcHoBHoe SQL-BbIpakeHUe MOXET ObITb JOMOJHEHO APYTMMU Olle-
paTopaMu, YTOUHSIOIIMMU 3anmpoc. boynee moapobHo oHU OyayT pac-
CMOTpeHbl B pa3d. 3.2. Yanie Bcero ymnorpebssieTcsl oneparop WHERE
(rne), ¢ MOMOLIBIO KOTOPOTO MOXHO 3aaTh YCJIOBUE BLIOOPKU 3amu-
ceil (cTpok Tabnuubl). TakuMm oOGpa3oMm, €ciu BbIPAKEHUE SELECT
3a/1aeT CTONOLbI TabAUIIbl, YKa3aHHOW B oreparope FROM, TO BbIpa-
KeHUEe WHERE OIpenessieT 3anucu (CTpoKu) M3 3Tou Tabnuibl. Bbl-
paxeHue, onpeaessiollee 3aMpoc Ha BbIOOPKY AaHHbBIX, HAXOAALIUX-
csl B HEKOTOpol Tabjuiie, UMEET CAEAYIOUINIA BUI:

SELECT * FROM mmsaTabumirml WHERE ycmoBmellomncka;

VcioBue, ykazaHHOE B BHIPAKEHUU WHERE, IPUHUMAET OAHO U3 JBYX
goruveckux 3HavyeHuit: true (MCTUHA) unu faise (JIOXD). Hpy-
TMMHU CJIOBaMM, 3TO Jiorudyeckoe BoipaxeHue. IIpu obpaborke 3ampo-
ca ycJIoBUE MpoBepsieTcsl sl KaxJaoW 3anucu Tabnauubl. Eciu oHo
WCTUHHO JUTSI JAHHOM 3allMcH, TO OHA BHIOMpaeTcs W OyaeT Tipel-
CTapjeHa B pe3yJbTaTHoil Tabauiie. B mpoTUBHOM ciiyyae 3amuch He
BbIOMpaeTcsl U B pe3ybTaTHYI Tabiuily He monagaer. Eciu Bbipa-
JXeHUe WHERE He yKa3aHo B SQL-BbIpaxXeHWU, TO pe3ybTaTHasl Tad-
auna OyJdeT coiepxaTb Bce 3allMcu U3 Tabaullbl, 3aAaHHOU B BbIpa-
XeHUM FROM. Takum oOpa3oM, BbIpaXeHUE WHERE OMNpeaesser
guremp 3anmceit. OUILTP YTO-TO MPOIYCKAET B pe3yJbTaTHYIO Tab-
JIUIY, a YTO-TO OTOPAaChIBAET.

‘ Mpumevanue }

PunbTp — OAHO M3 OCHOBHBIX NOHATMI B obnactn paboTtbl ¢ 6aszamu
AaHHbIX. B nuTepaType uHOr4a MOXHO BCTPETWUTb Pas3fyHble ero
TpakToBKK. Tak, "oTnnbTpoBaTL 3aNMcK" MOXET O3Ha4YaThb "NoNy4nTb
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3anucK”, a MoXxeT HaobopoT — "oTbpakoBaTb 3anvcu”. Bonpoc B ToM,
YTO MPOXOAUT Yepes unbTp, a 4YTo ocTaeTcA. B aTon kHure a npu-
AepXxunBalocb 3Ha4YeHus "nonyyntb 3anucu”. MoaTomy 3aecb NOHATUSA
"oTdmnbTpoBaTL", "MponycTnTe 4epes unbTp" wunm  "HanoXwTb
dunbTp" BCcerga osHavalT "BbIOpaTh 3anvcy, YAOBNETBOPSIOLWME YC-
nosuio dunbeTpa”.

Cpasy 3a onepaTopoM SELECT [0 CIHCKA CTOJOLIOB MOXHO MpUME-
HTh KIIOUEBBIE CJIOBA ALL (Bc€) M DISTINCT (OTJIHAYAKOLIUECS),
KOTOPBIE YKA3bIBAIOT, KAKUE 3alUCU MPENCTABIATh B PE3YJbTaTHOIA
tabauue. Ecnmu 5TU KII0UEBbIE CIOBA HE UCIOAB3YIOTCS, TO MOApa3y-
MEBAETCSI, UTO CJAEMYET BbIOPATh BCE 3AMUCHU, UTO TAKKE COOTBETCTBY-
€T NMPUMEHEHUIO KJIIOUEBOIO CJIOBA ALL. B cilyyae MCHOJb30BAHUS
DISTINCT B PE3YJbTATHOU Tabiaule MPEACTABISIOTCS TONbKO YHU-
KanbHbIe 3anucu. [Ipu 3ToM eciu B UCXOAHOU TAOMUIE HAXOMATCS
HECKOJIBKO UAEHTUUHBIX 3aMKCeil, TO M3 HUX BBIOMPAETCS TOJBKO
riepBasi.

‘ Mpumevanue }

B Microsoft Access kpome kno4eBbix CnosB ALL M DISTINCT nocne
SELECT MOXHO MCMNOMb30BaTh KMOYEBOE CNOBO TOP C AONOMHUTEMb-
HblMU napameTpamu. BeipaxeHnue TOP n TpebyeT, yTobbl B BEIOOPKY
AaHHbBIX Nonanu TOMbKO MEPBbIE n 3anucew, YAOBNETBOPAIOWMX 3a-
AaHHOMY YCIIOBWIO 3anpoca. OTO OrpaHWYeHne yCroBUS MOWNCKA HyX-
HbIX 3anucen, PopMynupyemoro B BblpaxeHun WHERE. Ecnu ucxoa-
Haa Tabnuua odyeHb 6Oombwas, TO DISTINCT MOXET YCKOPWTb
nonyyeHue oTeeTa.

B Access MOXHO MCMonb3oBaTh U BblpaXkeHne TOP n PERCENT, YTO-
Obl yKasaTb, YTO n BbIPAXAETCHA B NMPOLUEHTax OT obLiero KonMyecTsa
3anucei. He TpyAHO NOHSITb, YTO UCMONb30BaHUE TAKOrO BbIPaXEHUS
HanpaBneHo He Ha yCKOpeHMe MOUCKa, a Ha nonyyeHue Tabnuupl, U3-
GaBneHHO OT JINLIHUX AAHHbIX.

3aro/ioBKU CTOJOLIOB B PE3yJbTaTHOU Tab/IMIle MOXHO Mepeompene-
JIUTb I10 CBOEMY YCMOTPCHUIO, HA3HAYUB [1JIA HUX TAaK HA3bIBACMBbIC
NnCesOOHUMbL. D,Jlﬂ 9TOrO B CIUCKE CTOJOLIOB I10CIE COOTBETCTBYIOLLC-
ro croabua CICOAYyCT HallMcarb BbIPAXKCHME BHAA! AS 3arojo-
BOKﬁCTOﬂ@Ha.I{aHpMMﬂp:

SELECT ClientName AS KimenT, Address AS Azmpec FROM KimeHTEH;

IIceBaoHMMBI TAKXKE MOXHO 3a4aThb U IS KAXIOW TaOJULIBl [1OC/IE
KJII0YEBOIo cjoBa FROM. ISl 3TOro JOCTATOYHO YKAa3aTb IICEBAOHUM
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yepe3 Mmnpodea cpazy MOCAE€ MMEHHM COOTBETCTBYIOLLEH TaOaUIIbL.
IlceBnonumel Tabnull, 0ojiee KOPOTKUE, YEM UX MUMEHA, yAOOHO uC-
M0JIb30BaTh B CJOXHBIX 3anpocax. Hanpumep:

SELECT T1.VMma, T2.Appec FROM KimedTel T1, KoHTaxkTe T2;

3.2. YTOouHeHua 3anpoca

OcHoBHOe SQL-BbipaxeHue s BbIOOPKM [JAHHbIX, OIMCAHHOE
B pa3d. 3.1, umMeer BUL:

SELECT cmmcoxCronbriios FROM crmcoxTabir;

Takoii 3ampoc Bo3BpallaeT TaoAMIly, MOJYYEHHYI0O M3 YKa3aHHOMH
B omeparope FROM (WM U3 AeKAPTOBOro IPOU3BEACHHUS YKA3AHHBIX
Ta0JML, €CJU MX HECKOJbKO), IYTEM BBLACJCHUS B HEH TOIbKO TEX
CT0J1I0110B, KOTOpbIE ONpPE/ACNEeHbl B olieparope SELECT. A yxe yno-
MMHAaJ, 4YTO JJIs BblAENEHUS TpeOyeMbIX 3amuceil (CTPOK) UCXOAHOM
Ta0JMLbl UCIOJNb3YETCS BbIpaXEHHUE, CJEAYIOLIEE 3a KJIIOUEBbIM
caoBoM (omeparopoM) WHERE. Oleparop WHERE sIBJsieTCs Haubosee
4acTO MCHOJb3YEMBIM, XOTS U He 00sg3areabHbIM B SQL-BbIpaKeHUH.
MMeHHO uM3-3a HONYJISIPHOCTM €r0 MOXHO CYMTaTh OCHOBHBIM
koMmnoHeHToM SQL-Bbeipaxenus. Kpome wHERE, B SQL-BbIpaxkeHUsIX
HUCIONB3YIOTCS M JAPYrMe€ OIMEepaTopbl, IIO3BOJSIONIUE YTOYHMUTh
3ampoc.

st yTOuHeHUsI 3aTipoca Ha BBIOOPKY TAHHBIX CIYKUT Psid JOTIOJTHU-
TENBHBIX OIEePaTOPOB:

0O wHERE (rae) — yKasblBaeT 3allUCU, KOTOPbIE JO/LKHBI BOMTU B pe-
3yJbTaTHYIO Tabauuy (puabTp 3anuceit);

O GrOUP BY (IpyIIIUpOBaTh MO) — TPYNIHUPYET 3alKCH I10 3Hade-
HUSIM ONpeAeSIEHHBIX CTOJIOIIOB;

O HAVING (uMMelolllMe, MPU YCAOBUMM) — YyKasblBaeT IPYIIbl 3aIlu-
ceil, KOTOpble MOJXKHbI BOMTH B pe3yJbTaTHyIO Tadonuily (punbrp
Ipynin);

O ORDER BY {(COpTMPOBATb M0) — COPTUPYET (YIOPSIIOUMBAET) 3AMUCH.

OTU omeparopbl He SBSAIOTCA o0s3aTeabHbIMU. MX MOXHO cOBceM
HE UCIIOJNb30BATb, WM UCIOJb30BATh JHIIb HEKOTOPbIE U3 HUX, WIU
Bce cpady. Eciu mpuMeHsIOTCS HECKOJbKO oreparopoB, To B SQL-
BbIPAKEHMM OHU MCIIOJB3YIOTCS B YKAa3aHHOM B CIIMCKE IIOPsIIKE.
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Takum oOpa3oM, 3anpoc JAHHBIX M3 TAOJMLBL ¢ MIPUMEHEHUEM BCEX
MepevYMCAEHHBIX OMEePaTOPOB YTOUHEHHUS 3allpoca UMeeT CAedyIoLInii
BMI;

SELECT crmcoxCronbrioB FROM mmstTaOsmie
WHERE ycumoBnelloncka

GROUP BY crosaberl pyImoOBKA

HAVING ycuoBmelloncka

ORDER BY ycuoBreCoOpTHMpOOBKHU;

Iopsinok nepeuncaeHus: onepaTopoB B SQL-BbIpak€HUU HE COBIA-
JAeT ¢ MOPSIAKOM UX BbIMOAHEHMI. OMHAKO 3HAHME IOPSIKA BBIIOJ-
HEHUs1 OIEPATOPOB IOMOXET BaM M30€KaTb MHOIMX HEeIOpa3yMEHMUIA.
Hrak, nepeuuciaeHHble onepatopbl SQL-BbIpAXKEHMST BbIIOJHSIIOTCS
B CJIelyIOLIEM NIOpAIKE, NIEpeaaBas Ipyr APYry pe3y/bTaT B BULE Ta0-
JIALIbL

1.

FROM — BBIOMpaeT TabnuIly M3 06a3pl JAaHHBIX; €ClU YKa3aHo
HECKOJIBKO TaOJIUII, TO BHITIOHSIETCS WX JIeKapTOBO TIPOU3BEACHNE
U Pe3yNbTUPYIOIAs TabaWIIa TIepemaeTcs T oOpaboTKU cie-
IYIOIIEMY OTeparopy.

WHERE — M3 TaOJHMIIbl BbIOMPAIOTCS 3aIMCH, OTBEYAIOLIUE YCJIO-
BMIO IIOMCKA, U OTOPACBIBAIOTCS BCE OCTAJIbHbIE.

GROUP BY — CO3[AIOTCS TPYIINbI 3aMKMCeld, OTOOPAHHBIX C TTOMOILIBIO
ornepaTopa WHERE (eciu oH npucytctByeT B SQL-BbIpaxeHUU);
Kax/asi TpyImna COOTBETCTBYET KaKOMY-HUOYIb 3HAUYEHUIO CTOJIO-
1a rpynnupoBaHus. Ctoynbel TpyrnnupoBaHUsI MOXET OBITh JIIO-
OBIM CTOJIOIIOM TAOMMIEBI, 3aJaHHO B oIleparope FROM, a He
TOJIbKO TeM, KOTOPbIi YKa3aH B SELECT.

HAVING — 00pabarblBaeT KAXAyl0 M3 CO3MAHHBIX IPYII 3alUCeid,
OCTaBJIsId TOJABKO T€ M3 HUX, KOTOPbIE YAOBIETBOPSIIOT YCIOBUIO
MOKCKA; 3TOT OIepaTop MCIOAb3YETCsl TOJbKO BMECTE C OIEpaTo-
POM GROUP BY.

SELECT — BBIOMpaeT u3 TaOJUIIBI, IIOJYYEHHOW B pe3yJbTare
MPUMEHEHUST IIePEYNCACHHBIX OIEPaTOPOB, TOJLKO YKAa3aHHEIE
CTOJIOLIBI.

ORDER BY — COPTUpYeT 3amucu Tabnuupl. Ilpy 3TOM B ycraoBuu
COPTUPOBKM MOXKHO 00paIlarbes JUlIb K TeM CTOJ0LaM, KOTOpbIe
yKa3aHbl B OIEpaTope SELECT.
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Honyctum, cpeau 1abauu Bawieil 06asbl JAHHBIX HMMEETCs Tadiuua
Kimenter, KOTOPAA COACPKUT CTOAOLLI C UMEHAMU: Vima, Agpec, CymMm—
mMa sakasa M, BO3MOXHO, Kakue-to apyrue (puc. 3.1). CemaHTuka
9TOi TabAuLIbL TpUuBUaibHA. B Hell pukcupyloTcsl JaHHbIE O KIUEH-
Tax W JEHEXHbIE CyMMbl, KOTOpble OHM 3aIllaTWAM Balleid dupme,
MOJIb3YSCh €€ yCJAyraMu.

= Knme utol : Tabnmua E]@

h| Mma | Agpec | Cymma_sakaza | Peruox | Tenedon F
Wefne 197371 r.Cawir-Netepbypr np. Koponeea, 430, ke. 777 1000 Ceeepo-zanag, 111-1111
MNetpoe 197371 r.Caner-Netepbypr Konomaxckdi np., 0.14 450 Cepepo-zanan 111-2222
Cupopoe  Maockea, yn. Teepckaa, a. 25, ke. 375 3000 Mockea 222-3333
Bacunees  Cenwkapoeo, yn. Yepomuan, . 22 200 Teepcran obnacts | 555-1234
Jaxapoe  Cadkr-Metepbypr Hepckui np., 4.152 8600 Ceeepo-zanan 112-4321
MNaenoe WpkyTtck, yn. Neduna, 4.2 300 MpkyTckan ofnacte | B88-0987 ~

Janmce: @ 1 E]@ vz 6

Puc. 3.1. Tabnmua KamenTe

R Buwane g

Tabnuua, nokaszaHHasa Ha puc. 3.1, OyaeT ncnonbL30BaThCs B KAYECTBE
MCXOAHOW BO BCEX MpUMEpaXx 1 3agayax gaHHOW raBbl.

TIpennonaoxum, Hac MHTEpecylT HEe Bce AaHHbIe 3TOW TaOJMUILBI,
a TOJbKO T€, KOTOphI€ KAacaloTcs KAMEHTOB, 3aIUIaTUBLIMX (dUpMe
6onee 500 (ceifuac He BaXHO, B KaKoW BaJlOTE MPOU3BOAUIUCH OIl-
ngatel). ToyHee, HaM HyXHbBl MMEHA M ajapeca KJIMEHTOB, KOTOPbIE
samaaTwin dupme Gosnee 500 neHexXHbIX enuHUIl. TakuM oOpa3om,
HaM HEOOXOIMMO IIOJIYYUTb HE BCE, YTO COJEPXKUTCS B TAONULE
KnmenTw, A JIMIIb HEKOTOPYIO €€ 4acTh, KakK Mo cTojablaM, Tak U 1o
sanucsam. st aroit nesun nogoiaer cienywuiee SQL-BbipaxeHue:
SELECT Mmsa, Agpec FROM Kimentsr WHERE Cymma szakasza > 500;

O10 SQL-BBIpaxkeHKHEe MpeAcTaBIsieT coboi 3ampoc, KOTOphIit Ha ec-
TECTBEHHOM $I3bIKE BBIIISIAMT IPUOIU3UTEIbHO TaK:

BBIBPATb CTOJBUDbI s, ampec U3 TABJIMUDbl Kmnenta
THE cymva zaxaza > 500;

3mech U3 TAOIWIIBI KimenTer BRIOMPAIOTCS 3aIUCH, B KOTOPHIX 3HAYE-
HME CTOA0UA Cymma zaxasa nOpesbliaer 500. Ilpu stom B pesyib-
TaTHOW Tabimile OYmyT MpeAcTaBIeHBI TOJIBKO NIBA CTOJOIA TAOIMIIEI
KimentTer ViMa U Agpec (pl/IC. 3.2).
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5] Cymma_zanaza>500 : 3anpoc Ha BbiGopky E]@
L] | Anpec ]T
b | GEERNL 197371 r.Cankr-Netepbypr np. Koponeea, 0.30, ke. 777

Cu
Jaxapoe | Cankr-Metepbypr Heeckwi np., 8,152 v

Januck! [E] 1 [I][E] H3 3

nopoe  Mockea, yn. Teepckan, n. 25 ke. 375

Puc. 3.2. Pesynbrar sanpoca 'WHERE Cymmda saxasza > 500

Cronberl Cymva zaxasza, UMEOLINCA B UCXOAHOW TabauLE, B AAH-
HOM cJlyyae He BbIBOAUTCS (OTCYTCTBYET B pe3yJbTUpPYIOlel Tabau-
ue). Bropouem, ecnim Obl BaM MOTPeOOBAIOCh YBUIAETh KOHKPETHEIE
cymMMbl, mpesbimapiue 500, To mag 3TOoro OBUIO OBl AOCTATOYHO
yKa3zaTb B CIIMCKE CTOJIOLOB, CJIEIVIOIIEM 3a OIepaTopoM SELECT,
elle U croabel Cymva szaxasza.

Crenywouiee SQL-BbIpaxeHue c€O031aeT BUPTyalbHYIO TabAMLy, CO-
JepKAalLLyI0 TpU CTOAOLA: Perwon, Mva U Ampec. M3 TabuMLbl Kimenrer
BbIOUPAIOTCA TOJNbKO TE€ 3AIIUCU, B KOTOPbIX Cymma 3axasa [PEBbl-
maer 500, 1 OHM TPYHIUPYIOTCSA MO 3HAYEHUSM CTOJIOLIOB Peruos,
UMa U Ampec. DTO 03HAYAET, YTO B PE3YJbTaTHOW TaOJMULE 3allucu,
UMEIOLUE OJMHAKOBbIE 3HAYEHMSI B CTOJOLE Peruor, OyayT pacro-
JIOXKEHBI PsiioM Jpyr ¢ apyroMm. HakoHel, Bce 3anucu B pe3yJibrar-
HOM Tabsuue yHopsIOYMBAIOTCH 110 3HAYEHUSIM CToJOua Mma
(puc. 3.3).

SELECT PermoH, Mwmsa, Agpec FROM KimeHTH

WHERE Cymma zakaza > 500

GROUP BY PermoH, lwmsa, Ampec

ORDER BY Uws;

_:"ﬂ Cymma_3anaza>500 ¢ rpynnHpoBKOH M COPTHPOBKOH © 3anpoc Ha BbIGoOpRY g@
Pernon | Wma | Anpec

3 Jaxapoe | CaHer-Metepbypr Heeckwd np., 4,152
WeaHoe 197371 r.Cankr-Metepbypr np. Koponeea, 0,30, ke. 777
hockea Cupopoe | Mockea, yn. Teepckan, o. 25, ke. 375

3anuck: E lil E]@ H3 3

Puc. 3.3. Pegynbrar 3anpoca 'WHERE Cymma 3axaza > 500
C rpynnmpoBkon 'GROUP BY Permou, Vwms, Anpec'
N COPTMPOBKOMN 'ORDER BY lms'
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Oneparopbl IpynnuMpoBKU (GROUP BY) M COPTUPOBKU (ORDER BY)
OyayT MOAPOOHO paccMOTpeHbl aaiee B pasd. 3.2.2—3.2.4. 3nech s
JIMILIb [IOKA3a1 Ha IpUMEPE, YTO OIEepaTop BHIOOPKM 3aIMCEH M3 UCXOMI-
HOI Tab/IM1Ibl MOXET COCEICTBOBATD ¢ Apyrumu SQL-oneparopamu.

3.2.1. Oneparop WHERE

VcaoBus MOMCKA B ollepaTope WHERE (LA€) SIBISIIOTCS JIOTMYECKHMMU
BBIPQKEHUSIMU, T. €. TPUHUMAIOIIUMU OJHO U3 JBYX BO3MOXKHDIX
gHaueHuid — true (MCTHMHA) unu false (JIOKDb). Hanpumep,
BBIPAXEHUE Cymma sakasza > 500 SABISIETCSd UCTUHHBIM (MMeEET 3Ha-
YeHue true), €CIM B TeKylUIed 3amucu Tabnulbl 3HaYeHUE CTOOLA
Cymma_szaxaza NpesblmaeT 500. B mpoTMBHOM ciyyae 5TO BBIpaxe-
HUE JIOXKHO (MMeeT 3HaueHue false). OMHO U TO XK€ JOrMYECKOoe
BbIpaXXEHUE MOXET ObITb UCTUHHBIM ISl OAHUX 3amuceil W JIOXKHBIM
s ipyrux. BooOiie roBopsi, B SQL Jloruyeckre BbIpaKeHUsl MOIYT
MPUHUMATD elle U HeollpeaesieHHOe 3HaUYeHUe. DTO MPOUCXOJUT TO-
rfa, KOrla B BbIPAXKEHWM HEKOTOPbIE 3JEMEHTbl MMEIOT 3HAuyeHue
NULL. Takum obpazoM, B SQL Mbl uMeeM Jel0 He ¢ KlacCUuuyecKoi
JNBY3HAYHOM, a ¢ TPEX3HAYHOU JIOTUKOM.

HanowmH1o, 4To BblpaxeHue, CiaeLyIolee 38 ONepaTopoM WHERE, BO3-
BpalllaeT OJHO U3 TpeX 3HAYEHMU: true, false WIM NULL. [Tpu BbI-
nojHeHuu 3ampoca (SQL-BbipaxeHHUs]) JOCMYECKOE BbIPAXKEHUE
WHERE TIPUMEHSIETCS KO BceM 3allucsiM McxomaHoi Tadmuubl. Eciau
OHO MCTMHHO /ISl NaHHOH 3amucu MCXOAHOH TabJulbl, TO BTa
3aMuch BbIOUpaeTcs U OyAeT MpejcTaBieHa B Pe3yJbTaTHOW TaOJIUIIE;
B IPOTUBHOM CJ1y4yae 3aluCh HE MOIAJAET B Pe3ybTaTHYIO TaOIuILy.

Ilpu cocrapaeHUM JNOIMYECKMX BbIPAXKEHUH MCIOAB3YIOTCS CIe-
LUaAIbHBIE KJIOYEBBIE CJIOBA M CHUMBOJIbI OlEpallMii CpaBHEHUS,
KOTOpbIE HAa3bIBAIOT MNpeaukaramu. Hampumep, B  BblpaxkeHUU
Cymma zaxaza > 500 NPUMEHEH MPEAUKAT CPABHEHUS (>).

L Buwane g

BeipaxkeHns ¢ onepatopom WHERE MCMOMb3YKOTCA HE TONbKO NPW Bbl-
Oopke AaHHbIX (T. €. ¢ onepaTopom SELECT), HO 1 Npu BCTaBKE, MO-
aucpukauum v yganeHun sanucen. Takum 06pasom, matepvan AaHHOro
pasgena MMeeT 3HayeHue, BbIXOASLIEE 3a rpaHuLbl paccmartpuBae-
MO TeMbI O BbIOOPKE AAHHBIX.
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Haubosee yacto MCHONB3YIOTCS NpPEAMKAThl CPAaBHEHUS, TaKMe Kak
(=), (<), (), (<»), (x<=) u (>=). OnHako umerwTcs u apyrue. Hdanee
[IPUBEIIEH CIIMCOK BCEX IPEIUKATOB:

gaauouguoaaougaa

a

NpeaMKarthl cpaBHeHU: (=), (<), (>), (<>), (<=), (>=);
BETWEEN;

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

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

SIMILAR.

MNMpeaukarbl cpaBHEeHNA

Ilpenuxarbl cpaBHeHUs], Ha3bIBAEMbIEe TAKXE OMEpPaTOpaMU CpaBHE-
HUS, IIepeuyncieHbl B Tadi. 3.1.

Tabnuya 3.1. [pegukatsl cpaBHeHUA

CunmBon OnucaHne

= PaBHO

<> He paBHo

< MeHbLue

<= MeHbLue unn pasHo (He 6onbLue)
> bonbwe

>= BonbLue nnu paeHo (He MeHbLue)

‘ Mpumevanue }

B 06bl4HbIX MpoUeaypHbIX A3blKax MPOrpaMMUMpPOBaHNS NepevncneH-
Hble CHMBOIbI CpPaBHEHWUSI Ha3bIBAOTCS OnepaTopamu CpaBHEHWUS,
a He npeaukatamu. Ecnn Bbl 03HakoMunuce € cogepxkaHuem ei. 1,
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TO HETPYAHO MOHATb, YTO, HANPUMEP, BbIPaXKEHME X > ¥, MOHUMaeMoe
KaK Bblpa)eHne CpaBHEHWSI BENIMYUH X U Y C UCMONb30BaHWEM onepa-
Topa (>) (6onblie), MOXHO GbIno 6bl 3anncaTtb Kak HeKyl YHKLUMIO
B Buae > (x, y). MNockoneky 3Ta PyHKLUUS BO3BpAaLLAET NOrM4eCcKoe
3Ha4YeHne nocrne nOACTAHOBKU BMECTO NMEPEMEHHbIX X M ¥ HEKOTOPbIX
3Ha4YeHuN, TO OHa M ecTb npeankat. BeipaxeHne x > y Takxke BO3Bpa-
LaeT NOrM4ECKyld BESTMYMHY MOCME MOACTAHOBKN 3HAYEHWW BMECTO
nepemeHHbIX X 1 y. Takum obpa3om, kak Obl Mbl HA HasbiBanu Bce, YTO
CBS13aHO C CUMBOJSIaMU CPaBHEHWS, CyTb OCTAETCs HEM3MEHHOM.

BETWEEN

TIpenuxar BETWEEN (MeXay) MO3BOJSIET 33JaTh BhIpaKEHUE MPOBEp-
KN BXOXICHUS KaKoro-iubo 3HayeHUs B JUuaras3ox, OHpEZLCHHCMbIFI
rpaHUYHBIMM 3HaYeHUsIMU. Hampumep:

WHERE Cymmva saxasza BETWEEN 100 AND 750

3nech KJII0YEBOE CI0BO AND IpeacTaBiseT coboil Jornyeckuii cowos Y.
I'pannunble 3HaueHus (B npumepe aro 100 u 750) BxoasT B Auamna-
30H. Ilpuuem nepBoe rpaHMYHOE 3HAYEHME JOKHO ObITh HE Ooblie
BTOPOTO.

OKBUBAJIEHTHBIM NPUBCACHHOMY ABJIACTCA BLIPpAXKCHUE C IIPEIMKA-
TaMU CPABHCHUS:
WHERE Cymma szakasza >= 100 AND Cymma zakaza <= 750

KpomMe maHHBIX YMCIIOBOTO THIIA, B BRIPAKEHHSIX ¢ BEETWEEN MOXHO
HCTIOb30BaTh MAaHHBIE CASIYIOLINX TUIIOB. CUMBOJbHEIE, OUTOBBIE,
JaTel-BpeMeHHW. Tak Hampumep, YTOOBI BEIOPATh 3alUCH, B KOTOPBIX
nMeHa KJIMEeHTOB HaXoAATCsA B AMamaszoHe oT A 1o XK, MOXHO HcC-
ITOJTh30BaTh TAKOE BBIPAKEHHE:

SELECT Mws, Ampec FROM KimenTer

WHERE Jvs BETWEEN 'A' AND 'X';

INn NOTIN

Ilpenuxarbl IN (B) U NOT IN (He B) OPUMEHSIIOTCS [UISL IIPOBEPKU
BXOXIEHHS KaKOTO-TN00 3HAYeHWST B 3aMaHHBIA CIHUCOK 3HAYCHUIA.
Hanpumep, ans BbIOOpKM 3amuceidl O KIMEHTAaX M3 HEKOTOPbIX pe-
TMOHOB MOXHO MCIIOJIB30BATh TAKOE BEIpAKCHUE:

SELECT Mma, Appec FROM KimmeHTH

WHERE Permon IN ('CeBepo-zamnarn', 'CraBporoibCckmii xpait',
'MpkyTCKkasa obyacTs');
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Ecnm,Tpe6yeTca [OJY4YUTb AAHHBIEC O BCEX KIMCHTAX HE U3 MockBbI
n CeBepo—sanaﬂa, TO MO2KHO HCIIOJIb30BATb IIPEAUKAT NOT IN:
SELECT Mma, Appec FROM KimmeHTH
WHERE Permon NOT IN ('Mockea', 'Cauxkr-lleTepOypr'):;

LIKEwn NOT LIKE

IIpenuxarbl LIKE (IOXOXUI) U NOT LIKE (He MOXOXMUiIl) NpUMEHSI-
I0TCS 1Sl IPOBEPKU YACTUYHOIO COOTBETCTBUSI CUMBOJIBHBIX CTPOK.
Hanpumep, cronbeu Tenebon B HEKOTOPOM TAOJULE COACPAKUT IOJI-
HbIE HOMEpA TeaeOHOB, a BaM TpeOyeTcs BblOpaThb JUllb T€ 3aMUCU,
B KOTOpBIX HOMepa TeneOHOB HaduHATcs ¢ 348 unu comepxar
Takoe couyeTaHue nudp.

Kpurtepunii 4acTUYHOTO COOTBETCTBUS 3aJa€TCsl C TOMOLIBIO JBYX
CUMBOJIOB-MAcOK: 3HaKa MpoLeHTa (%) M momuyepkuBaHus (). 3HaK
MpoLIeHTa 03HavyaeT Joboi Habop CMMBOJOB, B TOM UUCJIE U MYCTOU,
a CUMBOJI MOJYEPKUBAHUSI — JIKOOON ONMHOUYHBIN CUMBOJI.

Hanpumep, uTo6bl BEIOpaTh 3amucKu O KIMEHTAX, Y KOTOPbIX HOMEpa
Teae(OHOB HAYMHAIOTCSA ¢ 348, MOXHO KCIIOAb30BaTh TAKOE BbIpa-
KeHue:

SELECT IVma, Ampec, Tesned@oH FROM KimeHTH

WHERE Temedon LIKE '348%';

Homyctum, cronbell Anpec COACPKUT TMOJTHBINA MOUYTOBBLIU aapec (UH-
JeKC, Ha3BaHWe ropoja, yaulbl W T. a.). Ecniu Bam TpeOyeTcsl Bbl-
Oparh 3alMcKH O KiueHTax, nmpoxuBawoux B CaHkT-ITerepbypre, To
JUISL 9TOTO TIOAOMIET clieAylollee BhIpaKeHue:

SELECT Mwma, Appec, Tenedporn FROM KimeHTH

WHERE Anpec LIKE '$%$Canxr-lleTepOypr$';

Ecnu BBl XOTHUTE MCKIIOYUTbL BCEX KJIMECHTOB, IIPOXKUBAIOLIUX B Mo-
CKBE, TO BOCHOJIbSyFITer TaKUM BBIPAXKECHUEM!

SELECT IVma, Ampec, Tesned@oH FROM KimeHTH

WHERE Appec NOT LIKE '%Mocksa%';

BosMoxHo, BaM moTpedyeTcsT BEIOpaTh 3aIlMCH, COASpKaIINe CUMBO-
JBl TIPOIEHTA W/MIW TomdyepKuBaHus. Torma HeoOXOIUMO, YTOOKI
TaKWe CHUMBOJBI BOCIIPHHUMAINCH WHTeprpeTaropoM SQL He Kak
CUMBOJBI-MacK. YToObI 3HAK TIPOLIEHTA WM TMOAYEPKUBAHUSI BOC-
TIpUHUMANICS OYKBaJIbHO, TIepell HUM HeOoOXOMWMO YKa3aTh CIIEI-
ANBHBIA YIPABJSTIOMINAI CUMBOJI. DTOT CHMBOJ MOXHO OIpPEICINTh
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IIPpOU3BOJIbHO, JIMLIb Obl OH He BCTpEYAICA B KA4CCTBE DJICMCHTA
JAaHHDbIX. B CIACAYIOLIEM IIPUMEPE IMOKA3dHO, KAK 3TO MOXKHO CICJ/14aTh:
SELECT WMwmsa, Appec, [lpoueHT Ckmoxu FROM KimeHTEH
WHERE IlpouenT crxmuxy LIKE '20#%'
ESCAPE '#';

3£L€Cb 3a KJIIIOYEBbLIM CJIOBOM ESCAPE YKa3blBA€TCA CUMBOJI, KOTOprfI
HUCITIOJNb3YCTCA B Kd4€CTBC YIIPABIAIOLICIO. Takum ke crocodoMm
MO2KHO OTK/IIOYUTb U CaM ynpaBJlﬂlOLLLI/Iﬁ CHMMBOJI.

IS NULL

HpemeaT IS NULL NMPUMECHACTCA IJIsI BBISIBJICHUSA 3armcev”1, B KOTO-
pbIX TOT WMAM UHOHI cronben, He uMmeeT 3HadyeHusd. Hanpumep, mis
ITOJIYYCHU A 3aMuceil o KIIMEHTaX, HJII KOTOPbIX HE YKasaH alpec,
MO2KHO UCIIOJb30BATL CACAYIOLICE BbIPAXKCHUE!

SELECT lma, Appec, Permon FROM KimmeHTH

WHERE Appec IS NULL;

s monyvyeHus: 3amuceil, B KOTOPbIX CTON0€L, Anpec COAEPXKUT He-
KOTOPBIE ONPEACICHHBIC 3HAYCHUA (T. €. OTJIMYHBLIC OT NULL), MOXHO
HCIT0Jb30BATb dAHAJIOIMYHOC BbIPAXKECHHNE, HO C JOIMYCCKUM OIICPATO-
POM NOT (He):

SELECT Mma, Appec, PermoH FROM KimmeHTH

WHERE Appec IS NOT NULL;

He CJICOAYET UCITOJIb30BATh MPECANKATHI CPABHEHUS C NULL, TAKUE KaK
Appec = NULL.

MpepgukaTbl ANS BOXEHHbIX 3anNpocoB

B BbIPpA2KCHUMM WHERE, KpPpOME HNEPCUUCICHHBIX IIPEIHMKATOB, MOIYT
TAKXKE MCITIOJb30BATHCA BBIPAKECHUSA C OINCPATOPOM SELECT. JIo6oe
BbIPA2KCHUE, HAYHMHAIOUICECCA € oI€paropa SELECT, ABJIACTCA 3aIlpo-
coM K 0Oase maHHBIX. Eciu B BBIPA2KECHUU BCTPEYACTCA CILIEC XOTS OBl
OJMUH oIeparop SELECT, TO OH 3da1d€T 3aIIpocC, BJIIOXKEHHBII B nep-
BbIil. BiroxeHHBIE 3aIIPOChI TAKKE HA3BIBAIOT MOA3AIIPOCAMMU.

BioxeHHBII 3ampoc sBisieTcsl 0ObIYHBIM 3alPOCOM, TAKUM Xe, KaK U
paccMmoTpeHHble paHee. OH BosBpaluaeT tabauuy (Habop 3amuceii),
KOTOpasi, TaKk WU WHaue, UCIOJb3yeTcs sl (popMUPOBaHUSI OTBETA
Ha OCHOBHOH 3ampoc. Tak, Hampumep, MOA3ANPOC HCMOIb3YeTcs,
Korja Juisi BBIOOPKM JaHHBIX B OJHOW Tabjuile HEOOXOAUMO BBIMOI-
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HUTb MPOBEPKU MO Apyroit tadaute. st 3Toi e MOaXOoAdT epe-
YKMCJICHHbIE Jajee CIeluaibHble Opeaukarbl. B 3Toi rnase s JMilb
OTMEUYy MX OCHOBHBIE XapaKTEPUCTUKU (TSI CIPaBKU), BapUAHThI
NpUMEHEeHU OyIyT PacCMOTPEHBI B 1. J.

ALL, SOME, ANY

Ilpenuxarbl ALL (Bce), SOME (HEKOTOPbI), ANY (J11000i) B A€CTBU-
TEJBHOCTU MPEACTABISAIOT OO0 KBAHTOPDI, U3BECTHbLIE B MATEMAaTH -
YecKOl JIorMKe KaK KBAaHTOPbI BCEOOIIHOCTH M CYIECTBOBAHMSI.
ALL — KBAHTOP BCEOOIHOCTH, 4 SOME M ANY, SBISIOIIMECS CUMHOHHU-
MamMu B SQL, — KBaHTOpPBI CYLIECTBOBAHMS. 3aMETHM, YTO B Iepe-
BOJIe Ha PYCCKUI CJIIOBO ANY CJ€I0BaNO Obl MOHMMATh KaK KBAaHTOP
BceobwHoctu ("M0060i" o3Hayaer "Bce"), ONHAKO B aAHMIMICKOM
sI3bIKE €CTh Pa3ju4Hble BAPUAHThlI 3HAYEHUI DTOro CIOBA.

IIpumeHeHne KIIOYEBOrO cJioBa ALL CJeAyeT MOHUMAaTh Kak 'mIs
Bcex" mwm "mrsg Kaxporo'. KitoueBsie cioBa SOME U ANY CJIEIyeT I10-
HUMAaTh KaK "XOTs Obl KaKoli-HUOYAb OaUH".

Kax 661 To Hu ObL10, B g3bike SQL KkiIoueBbie cjioBa SOME M ANY
HMMEIOT ONMHAKOBBIA CMbIC/, OTAMyaloluiicsa ot ALL. Ilpumepn 3a-
MPOCOB ¢ KBAHTOPaMu OyIyT pacCMOTPEHBI B pasd. 5. 1.

‘ Mpumeyanune }

BbipaxkeHunsa ¢ knoveBbIMK cioBamu ALL, SOME (ANY) COOTBETCTBYHOT
JIOTMYECKMM BbIpaXX€HUAM C KBaHTOpaMn WU, KakK TakoBbl€, MOTyT Ha3bl-
BaTbCA nNpeankatamu.

EXISTS

O0paboTrka JaHHBIX YAaCTO COCTOMT M3 HECKONbKMX 3TaoB. Tak, cHaya-
Jia IMPOM3BOJAMTCS HEKOTOpasl BbIOOPKA JAHHBIX, 4 3aT€M BbIIOJHSIOTCS
KaKue-TO MaHMITYJISILMM ¢ Heid. OnHAaKo, BBIIOIHSIS 3aPOC Ha BBIOOPKY,
MbI JJIEKO HE BCErma MOXeM ObiThb YBEPEHHBIMM, YTO OTBET COACPKUT
X0Ts1 Obl OJHY HemycTylo CTpoKy. Eciu oTBer Ha 3ampoc mycT, To Oec-
CMBIC/ICHHO IIPOM3BOIUTH AAJbHEHIIYI0 00padoTKy AaHHbIX. TakuM 006-
pPasoM, IOJME3HO 3HATh, COASPKUT JIM OTBET Ha 3aIIpoc Kakue-aubo maH-
Hble. [lsi 3TOro mpegHasHauyeH NpeAukaT EXISTS (cywecrByer). OH
CTAHOBUTCSI MCTMHHBIM TOJIbKO TOLAA, KOAA pe3yibTaTHas Tabnuua, Mo-
JydyeHHasi B OTBET Ha 3aIIpoc, CONEPXKUT XOTs Obl oaHy 3amuck. [lpumep
3ampoca ¢ IpearuKaToM EXISTS OyaeT pacCMOTpeH B paso. J. 1.
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UNIQUE

TIpenuxar UNIQUE (YHUKAJIbHbBIM) MMEET TaKOW Xe CMbIC], KaK U
EXISTS, HO IIpH 3TOM [JjII €ro MCTUHHOCTU TpeOyeTcsi, YTOOBI Bce
3aMUCU B PE3YJIbTATHON TaOJMIIe HE TOJLKO CYIIECTBOBAAM, HO U
OBbLIM YHUKAJNBHBI (T. €. HEe TTIOBTOPSUTUCH).

DISTINCT

Ilpenukar DISTINCT (OTIUYAOIIMICS, OCOObIN) MOUYTU TAKOW XK€,
KaK 1 UNIQUE. OTinuyue 5TUX MPEAUKATOB OOHAPYXMBACTCS MPUME-
HUTEJbHO K 3HAUEHUSIM NULL. Tak, eciu B pe3yJbTaTHOW Tadiulle
BCE 3AMMUCU YHUKATbHBI (MPEAUKAT UNIQUE UCTUHEH), TO U MPEeIuKaT
DISTINCT TOXE UCTUHEH (T. €. €C/IM BCE 3aMUCU YHUKATbHBI, TO OHU
u otanyarouiuecst). C Apyroil CTOPOHBI, €CU B Pe3yJIbTATHOW Tabsu-
1Ie UMEITCS XOTsl OBl JBE HEOIPEACICHHbIE 3alMCH, TO MPeauKaT
DISTINCT JOXEH, XOTS MPEeIUKaT UNIQUE MUCTUHEH.

OVERLAPS

Ipenukar OVERLAPS (IMepeKpBIBAET) WCIOIB3YETCST I OIpeaese-
HUSI, TIepeKPBIBAIOTCS JIM IBA WHTepBajia BpeMeHu. MHTepBar BpeMe-
HU MOXHO 33/IaTh IBYMsI CIIOCOOaMM: B BHIE HAYaJIbHOTO M KOHEU-
HOTO MOMEHTOB IWJIN B BHJIE HAYAIBHOTO MOMEHTA W JUIMTEIBLHOCTH.
Jayee mpuBeneHBI IIPUMEPHI 3aIaHUS WHTEPBaJa BPEMEHNU:

O (TIME '12:25:30', TIME '14:30:00') — MHTE€PBAI, 3aJaHHbIA
HayaJlbHbIM U KOHEYHbIM MOMEHTAMU;

O (TIME '12:45:00', INTERVAL '2' HOUR) — WHTEPBAI, 33JaH-
HBI HAYAJTBHBIM MOMEHTOM U JUTUTEIBHOCTBIO B YACAX.

BhlpaxeHue ¢ npeauKaroM OVERLAPS MOXHO 3allucarb, HalpUMep, Tak:

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

IlockonbKy BpeMeHHbIE HHTEPBAIbl B JAHHOM IIpUMEpe IePeceKaroT-
¢, TO IMPEeaUMKaT OVERLAPS BO3BpalllaeT 3HAYCHHUE true.

TTonpobGHee 06 MHTepBaNax ObLIO pacckazaHo B pasd. 2.2.5.

MATCH

TIpenukar MATCH mpUMEHSETCsl AT IPOBEPKU COXPAHEHUSI CChLIOY-
HOIi LEJOCTHOCTU MPU MOAUGDUKALUMN AaHHBIX, T. €. MpU A0OABIIE-
HUW, U3MEHEHUU U YIANEHUU 3arucell (cm. paso. 6.4).
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SIMILAR

TIpenuxar siMILAR (MOJOOHBIM) TpUMeEHsieTcs JUIs TTPOBEPKU yac-
TUYHOTO COOTBETCTBUSI CMMBOJIBHBIX CTPOK. DTy Xe 3aJady MOXKHO
PELIUTh U ¢ TIOMOIIBK MpeauKara LIKE, OJHAKO B psiie clydyaeB
SIMILAR Oosee apdeKTUBEH.

IIpennoaoxum, 4To B HEKOTOPOI TabauLIe UMEETCsl CTOa0€el] OC, CO-
JepXalluidi Ha3BaHUsl oOIepauMOHHbIX cucTteM. HyxHO BbIOpaTh
3anucu, coorBercTBytoline Windows NT, Windows XP u Windows 98.
Toraa B BblpaxkeHUU 3alPOca MOXHO MCIIONb30BaTh TAKOU OIepaTop
WHERE:

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

TTpenuxar Brepsbie mosiBuiicsad B SQL:1999.

3.2.2. Oneparop GROUP BY

Oneparop GROUP BY (TpYyNNuUpoBaTh MO) CAYXKUT JUISI TPYIITUPOBKU
3anuceil Mo 3HAYEHUSIM OJHOrO WMJIM HEecKoNbKUux croyiouos. Eciau
B SQL-BbIpaXXeHUU UCTIONBL3YETCS OTEPATOP WHERE, 3a1al0IIMil punbTp
3anuceif, TO OMeparop GROUP BY HAXOMIUTCS U BBITIOJHSIETCS MOC/E
Hero. [Iyisi omnpenesieHust, Kakue 3alucy IOJKHBI BOWTU B TPYMIIbI,
CIYXUT OIepaTop HAVING, UCIIOJb3yeMblii COBMECTHO C GROUP BY
(cm. paszo. 3.2.3). Eciu onepaTop HAVING He MPUMEHSIETCs, TO TpYyII-
MUPOBKE TOJIeKaT Bce 3aMUCH, OTOUIBTPOBAHHBIE OIEPATOPOM
WHERE. ECIM WHERE He MCIOJIb3yeTcs, TO TPYMIUPYIOTCS BCe 3alUCcu
UCXOMHOM Tabaulbl. O MOpsiAKE BHITIOJHEHUSI ONEPATOPOB YXKe TOBO-
pusioch B Hauaue paso. 3.2.

Jonyctum, 4TO Ha OCHOBE TabaAMLbL O K1UeHTax (cM. puc. 3.1) Tpe-
OyeTcsi CrpyIlIlMpoBaTh JIaHHbIE O CYMMax 3aKa3oB KJIMEHTOB IO pe-
ruoHaM. ISl 9TOro MOXHO BOCHOJIb30BAaThCsA ciaeayromum SQL-
BbIPaXEHUEM:

SELECT Permon, Cymva 3axkaza FROM KimeHTH

GROUP BY PermoH;

Ha puc. 3.4 nokazaHa pesyiapTaTHas Tabiauiia Ha (oHe MCXOMHOU
TaONUIBl KimenTe. OOpaTUTe BHUMAHKWE, YTO 3alUCU C OJUHAKOBBI-
MU Ha3BaHUAMM PETUOHOB PACTIONOXKEHBl PAIOM JPYyr C ApPYyrom
(B ogHoIli rpymnme).
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B Knwentol : Tabnnua ==
Mua | Anpec | Cymma_sakasa | Peruon | Tenedon

| b | MeaHoe 197371 r.Canxr-Netepbypr np. Koponeea, 8,30, ke 777 1000 Cepepo-3anad 111-1111
| [Metpoe 197371 r.Caukr-NeTepbypr Konomaxckui np., 4.74 450 Ceeepo-zanag 111-2222
| |[Cwumopoe  Mockea, yn. Teepckas, a. 25, ke. 375 3000 Mockea 2223333
|| Bacuneee  Cenuwwapoeo, yn. ¥Ykpomeas, g. 22 200 Teepckan ofinacte | 555-1234
|| 3axapoe  Cankr-lMetepbypr Heeckui np., g.152 8600 Ceeepo-zanag 112-4321

|| Naenoe WpkyTck, ¥n. Nendna, 4.2 300 WMpkytckan ofinacte | 858-0987

*

51 Tpynnuposia no perMoHam : 3anpoc Ha abiGopiy u@m

PervoH | Cymma_3aKasa
¥ | MpryTokan ofinacts
Mockea
Ceeepo-zanang
Cepepo-zanan
Ceeepo-zanag 8600
Teenckan ofinacte

200
3anuck: [E] 4 | 1 E]@ bk Mz B

SanMce: E 4 I 1 E]@ Wz 6

Puc. 3.4. Pe3ynbTtart 3anpoca CymMm 3aKa30B C rPynnMpOBKON NO permoHam

E Knmnentnr : Tabnmua ||
Hma | Anpec | Cymma_sakaza | Pervon | Tenedon

|| MeaHoe 197371 r.Caukr-Netepbypr np. Koponeea, .30, ke, 777 1000 Cesepo-zanan, 1111111
|| MeTpoe 197371 r.Cankr-Netepbypr Konomasckuid np., n.14 450 Cepepo-3anan, 111-2222
|| Cunopoe | Mockea, yn. Teepckaa, 4. 25, ke. 375 3000 Mockea 222-3333
} | Bacuneee  Cenwkaposo, yn. YkpomHaa, . 22 200 Teepckan ofnacte  555-1234

|| 3axapoe | Cawkr-Metepfypr Hesckuit np., 0,152 8600 Ceeepo-sanag 112-4321
|| MNaenoe WpkyTek, yn. Nenvna, 0.2 300 MpryTterana obnacte  B88-0987

|51 TpynnupoBKa no peruonam : 3anpoc Ha ebiGopicy u@m

Peruon | Exprioot
WpkyTokaa ofinacte 300
Mockea 3000
Cepepo-zanag 10050
Teepckad obnacte 200

3anmce: EEI—ZE]@ bk w4

3anHce: E[I] |—4 E[E] H3 B

Puc. 3.5. PeaynbTat 3anpoca UTOroBbIX CyMM 3aka3OB MO pervoHam

Yr1o0Obl IONYYUTH TAOIMILY, B KOTOPOH CYMMbl 3aKa30B I10/IbITOXEHbI
Mo peruoHam, TMnoTpedyeTcs MCIONb30BaATh WTOTOBYIO (DYHKIIMIO
SUM() (cm. pazo. 4.1) U rpynIupoBKy 10 peruoHaMm:

SELECT Permon, SUM(Cymmva 3zaxasza) FROM KimeHTH

GROUP BY PermoH;

3nech B BBIPAKEHMU SELECT YKa3aHbl OOBIYHbLIN CTOA0e1l TaONMIIbL
KnmeuTe M UTOTOBASA (PYHKIIUSI SUM (), BBIUMCIHSIIOLIAS CyMMY 3Haue-
HUI crosbua Cymva =zaxaza. [1OCKOJIbKY [PYyNIMPOBKA 3aLaHa IO
CTOH6Hy Peruox, TO @yHKHHH SUM (Cymma saxasza) BBIUUCIISIET CyM-
Mbl 3HAYEHUR CTONOLA Cymva saxasa U KAXKIAOIMO 3HAYEHUS
crojbua peruon. Ha puc. 3.5 mokazaHa pesyjbTaTHas Tabiuiia
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Ha ¢oHe UCXOAHOM TabauLbl Kmmerre. OOpaTUTe BHUMAHUE, 4TO
B 3TOi Tabau1le HAa3BAHUSI PETMOHOB HE TTOBTOPSIIOTCS.

Orneparop GROUP BY cOOUpaeT 3allMCcU B TPYINbl U YMOPSI0YUBAET
(coptupyer) rpynimsl no aadasuty (TouHee, mo ASCII-kogam cuMBo-
J0B). DTO 0OCTOATEIBLCTBO CleAyeT UMeTb B BUAY Teped TeM, Kak
MPUHSTL pellleHre o0 HCIOoJb30BAHUM Olleparopa COPTUPOBKU
ORDER BY (cM. paso. 3.2.4).

3.2.3. Oneparop HAVING

Oneparop HAVING (MMelollue, MpU YCIOBUU) OOBIYHO TIPUMEHSIETCS
COBMECTHO € ONEepaTopoM TPYIIUPOBKU GROUP BY U 3amaeT (UIBTP
3anuceil B rpynmnax. IlpaBuyia ero ¢opMupoBaHUSI TaKue Xe, 4To U
JUISL ofeparopa WHERE.

IIpenrnonoxum, 4yto U3 Tadbaullbl Kmmentar TpeOyeTcss BblOparb JaH-
HbIC O PETrMOHAX MU CyMMaAX 3aKd30B, CIPYIIIMPOBAHHLIC 110 PErMOHaAM
U Takue, B KOTOpbIX cyMMa 3akaza mpesbiliaer 500. MHadye rosops,
TpedyeTcsl CrpyHIMpOBaTh AAHHbIE C OrPaHMYEHUEM 3aluceil, BXo-
JAILMX B I'PYILILBL. 3anpoc, BbIIIOJHSIOWMWHA 3TO 3aJaHUEC, UMECT BUM:

SELECT Permon, Cymva 3axkaza FROM KimeHTH

GROUP BY Permon, Cymmva 3akaza

HAVING Cymma 3axasa > 500;

Pesyabrar BbLIOJHEHUSI 3TOrO 3alpoca MpeiacTapieH Ha puc. 3.6.

= ) [=!
| vwa | Anpec | Cynma_sarasa | PernoH | Tenedan
| Weanoe 197371 r.Cankr-Netepbypr np. Koponeea, 8,30, ks, 777 1000 Ceeepo-zanag, 111111
MNeTpoe 197371 r.Cankr-Netepliypr Konowaxkckuid np., a.14 450 Ceeepo-zanan, 111-2222
. Cunopoe | Maockea, yn. Teepckad, 4. 25, ke. 375 3000 Mockea 2223333
. Bacunees | Cenwkapoeo, yn. YkpowHasa, g. 22 200 Teepckad obnacte  555-1234
. Jaxapos | Caner-Metepfypr Heeckui np., 4.152 8600 Cepepo-zanan, 112-4321
. MNaenoe Wpkytek, yn. Menuna, 0.2 300 MpkyTekan obnacte  8358-0987
5! FpynnupoEka no perHonas : 3anpoc Ha BbiGopky E]@

| Pervon | Cymma_sakaza
MDCKBal

Cegepo-zanag

Cepepo-aanag

Sanuob: E 4 | 1 m@}* H3 3

Sanmce! E 4 | 1 @@ Wz & |

Puc. 3.6. Peaynbrar 3anpoca ¢ rpynnmpoOBKON MO pernoHam
1 OrpaHM4YeHneM no cyMMam 3akas3oB
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Ecan B SQL-BblpaxeHuu omnepaTopa GROUP BY HET, TO OIEpaTop
HAVING TIpMMEHSsIeTCs KO BCEM 3allicsM, BO3BpallaeMbIM oIepaTo-
poM WHERE. Eciu e OTCYTCTBYET U WHERE, TO HAVING AEHCTBYET Ha
Bce 3allUCH TaONULIBL.

3.2.4. Oneparop ORDER BY

Orneparop ORDER BY (COPTUPOBATb 10) MPUMEHSIETCS sl yIOpsSao-
yuBaHus (COpTUpoBKM) 3amuceil. Eciu oH Mcmosb3yercs B 3ampoce,
TO B CaMOM KOHIIE 3ampoca. DTOT OlepaTop COPTUPYET CTPOKU BCeid
TabJAULbl WIK OTACIbHBIX €€ Ipymn (B cilyyae MPUMEHEHHUs ollepaTo-
pa GROUP BY). Ecim B BbIpaXeHUU 3ampoca orneparopa GROUP BY
HET, TO OllepaTop ORDER BY PacCMATPUBAET BCE 3aIMCK TaOIUIbl KaK
OITHY TPYIIITY.

Benen 3a kiItoueBBIM CJIOBOM ORDER BY yKa3biBaeTcsl crojberl, 1Mo
3HAYEHUSIM KOTOPOro CJAEAYeT MPOM3BECTU COPTUPOBKY. Ilociae ume-
HU CTOJ0IA MOXHO yKa3aTb KJIOUeBOe CJIO0BO, 3ajaloliee MOpsIoK
(pexXuM) COPTUPOBKHU:

O asc — mo BospactraHulo (ascending). DTo 3HAYEHUE MPUHSITO IO
YMOJTYAHUIO, TTOSTOMY €CITH HeoOXOmMMa COPTHPOBKA, HAIPUMeEp,
B a1(haBUTHOM IIOPSAKEe, TO CIEeLMAIbHO YKA3bIBaTb MOPSAOK HE
Tpebyercs;

O bEsC — no yowiBaHUIO (descending).

Ecau B Bblpak€HUM ORDER BY yKa3aHbl HECKOJBKO CTOJIOIIOB COPTU-
POBKHM, TO cHayaja 3allUCu YIIOPSIOYUBAIOTCS 110 3HAYEHUSIM I1€PBO-
ro cTojbla, 3aTeM JUISl KaKI0ro 3HAYeHUs MEePBOTO CTOI0IA 3aucu
YIOPSIOYMBAIOTCS [10 3HAYEHUIM BTOPOro crodua u T. A. Crondiibl
B CIUCKE Pa3JensiioTcs, Kak OObIYHO, 3amsTbiIMU. TakuM oOpa3om,
CO3/J1aeTCsl MepapXMUecKasi CUCTeMa COPTUPOBKM 3allUCEedl pe3ysbTar-
HOU TaOJUIIBI.
B caenyoumieM npuMepe AaHHBbIE UCXOMHON TaOAUIIBl KavenTs: COP-
TUPYIOTCS O PEerMoHaMm M I10 uMeHam KiueHToB (puc. 3.7). Ilpu
9TOM COPTUPOBKA MO MMEHaM KJIHWEHTOB MPOU3BOJAUTCS MO YObIBa-
HUIO, T. €. B IIOPSi/IKE, IIPOTUBOIIOJI0XHOM al(aBUTHOMY.

SELECT * FROM KymieHTE

ORDER BY PermoH, Jwmsa DESC;
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=
Mua | Anpec | Cymma_zakaza | PernoH | Tenedon
| ¥ | Meanos 197371 r.Cankr-NeTepfiypr np. Koponega, .30, ke. 777 1000 Ceeepo-zanan, T11-1111
|| Metpoe 197371 r.Cankr-Netephypr Konommaxckri np., g.14 450 Ceeepo-zanag, 111-2222
|| Cwpopoe  Maockea, yn. Teepckan, 4. 25, ke. 378 3000 Mockea 222-3333
| | Bacuncee Cenwxapoeo, yn. YkpomHas, g, 22 200 Teepckaa obnacte  555-1234
|| 3axapoe | Cankr-MerepBypr Heeckwi np., 4.152 9600 Cesepo-zanag 112-4321
|| Maenos WMprytek, yn. Nenvna, g2 300 MpkyTekaa ofinacte | 888-0987
*
5 CopTHpoBKa : 3anpoc Ha BblGopKy E]@
Pervo [ wma | Aapec | Cymma_sakaga [

¥ |MpkyTtckan obnacte | Maenoe WpryTck, yn. Neduna, g.2 300
Mockea Cupopoe | Mockea, yn. Teepckaa, n. 25, ke, 375 3000
Ceeepo-zanag, MeTpoe 197371 r.Cankr-Netepbypr Konomaxckui np., g.14 450
Ceeepo-zanag WeaHoe 197371 r.Cankr-Netepbypr np. Koponeea, 8.30, ke, 777 1000
Cepepo-zanag Zaxapos | Cankr-Metepbypr Heeckwi np., A.152 8600
Teepckan oBnacte Bacunees  Cenvapoeo, yn. Yepomuas, g, 22 200 [+

Sanuce: E 1 E]@ W3 6

SanHCk! E 1 E][E] H3 B £ E

Puc. 3.7. Pe3aynbtar COPTMPOBKKX MO permoHam B andaBUTHOM NOpsiake
1 MO MMeHaM KJIMEHTOB B 06paTHOM nopsiake

3.2.5. Jlornueckue oneparopbl

Jlornueckue BbIpAXEHHUS] B Oleparopax WHERE M HAVING MOIYT ObITb
CJIOXHBIMH, T. €. COCTOSITh U3 ABYX U Ooyiee MPOCTBIX BBIPAXKEHUIH,
COEIMHEHHbIX MEXAy COOOH JIOTMYECKMMU olepaTopamu (Coro3amu)
AND u/uau OR. Omeparop AND BBIUIOJHSET POJib JOTMYECKOro col03a
W, a oneparop or — cowza UJIN. Tak, eciun x u vy — ABa Jjoruye-
CKUX BBIPAXKEHUS], TO COCTABHOE BBLIPAXKEHUE x AND y IPUHUMAET
gHaueHue true (MCTMHA) tonbko Torma, Xorga x U y OAHOBpeE-
MEHHO MCTHHHBI; B MPOTHMBHOM CJlydae BbIPaKE€HME x AND y IpU-
HuMaeT 3HauyeHue false (JIOKDb). Belpaxenue x OR y UCTUHHO,
€C/IM XOTS Obl OJHO M3 BBIPAXKEHMH, x WM y, UCTUHHO, €CJId x U y
OIHOBPEMEHHO JIOXHbI, TO COCTABHOE BBIPAKEHME x OR y JOXHO.

Jornueckuit ormeparop NOT TIpUMEHSETCS K OTHOMY BBIPEKEHHUIO
(BO3MOXHO M K CJIOXHOMY), PacITOJIOKEHHOMY CIIpaBa OT Hero. DToT
oreparop MeHsAeT 3HAYeHHe BBIpAKEHMS Ha IPOTHBOIOMOXHOE. Tak,
€CJIN BBIpAXEHNE x MMEEeT 3HAUeHUE true, TO BBIPAKEHUE NOT x MMe-
eT 3HaYeHNe false, U, HAOOOPOT, €CIN x JIOXKHO, TO NOT x WCTHUHHO.

Ipennonoxum, u3 Tabauubl Kmrenrer (CM. puc. 3.1) TpeOyeTcst Bbi-
Opatb 3anucu o knmeHTax u3 MockBbel 1 CeBepo-3amana. CooTBeTCT-
BYIOILIMIA 3aIIpOC UMEET BU/IL;

SELECT Permon, Mwmsa, Cymva saxkaza FROM KimeHTH

WHERE PermoH='Mockea' OR PermoH='CeBepo-zanan';
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OO6paruTe BHUMAaHUE, YTO 3[1€CH UCIIOb3YETCS JIOTUYECKUIA ONEPATOp
orR (MUJIN), a He AND (M), NOCKOJNBbKY HAM HYXHBI KJIMEHTbI, IPOXKU-
Baloiue win B Mockse, uau Ha Cesepo-3anane. Ecnu Obl BMecTo
oneparopa OR Mbl IIPUMEHU/IM AND, TO IOJAYYMJIU Obl IyCTyIO TabJu-
1y, T. K. B UCXOAHOH TaOJMIE HET HM OJHON 3amucu, B KOTOpOH
OIIMH W TOT XK€ CcTOJ10eL] UMeJ Obl PA3IMYHbIE 3HAYECHUSI.

R Bis

ByabTe BHUMaTENbLHbLI NpU OPMYNUPOBKE 3anpoca Ha eCTECTBEHHOM
A3bIKE M Npu ero nepesoge Ha SQL.

Cnenyroiiee SQL-BblpakeHne 3KBUBAJIEHTHO PACCMOTPEHHOMY pa-
Hee. OHO OCHOBAaHO Ha MPUMEHEHUU olleparopa IN (cm. paszd. 3.2.1):

SELECT Permon, lMvsa, Cyvma 3axkasza FROM KimeHTH

WHERE PermoH IN ('Mockma', 'Ceepo-zanan');
Ecaun Tp66yeTc51 HOJYYUTb AdHHBLIC O BCEX KIHUCHTAX, KOTOPbLIC HE
IPpOXHBAIOT HU B MOCKBC, HHU HA CeBepo—sanaﬂe, TO MO2KHO HUC-
oJib30BaTh Takoe SQL-BbipaxeHue:

SELECT Permoun, Mwmsa, Cymva saxkaza FROM KimeHTH

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

3JT10 BBIPA2KEHUE SKBUBAJICHTHO CJIICAYIOIIUM ABYM:
SELECT Permon, Mvsa, Cyvma 3axkasza FROM KimeHTH

WHERE PermoH <> 'MockBa' AND Permon <> 'Cesepo-3aman';

SELECT Permoun, Mwmsa, Cymva saxkaza FROM KimeHTH
WHERE Permon NOT IN ('Mockea', 'Cesepo-3amnan');

3.3. 3apaunm

BreiGepute B KayecTBE WCXOAHOU TabGAWIy KmmenTe, MOKA3aHHYIO
Ha puc. 3.1. BB MoXeTe He KOMUpOBAaTh €€ CONEePXKIMOe B TOUYHOCTH,
a co3JaTh MOXOXY10 TabIuIly camocTosITeIbHO. BaxkHo, yToObI B Tab-
JIU1IE UMEJIUCh CUMBOJIbHBIE (TEKCTOBBIE) U YMCIOBbIE CTOIOIbLI. XO-
POIIO, €CIU HEKOTOPbIE CTOIOILI MMEIN Obl OJMHAKOBbBIE 3HAUYECHUS,
HampuMep, cToJioell Permon. B mpemiaraeMbix jfajnee 3amayax Tpedy-
etcsl cpopmupoBaTh SQL-BbIpaxkeHusi, obecrneunBarolie HEKOTOPYIO
BBIOOPKY 3aIlUCEN.
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IIpu dopmupoBaHumn ycaoBuii noucka (BbIOOPKM) 3amuceil crapaii-
TeCh a0CTParupoBaThcsl OT KOHKPETHBLIX JAHHBIX B MMeloleics Tab-
Jdlie, MOCKOJBbKY I10Ab30BaTe/lb MOXET [100aBIsATh HOBbIE 3alMCU
U MOAUDUUMPOBATh yXe MMEIOLIMecs, Aeaasg 3TO TaK, KaK eMy XO-
yercs M Kak II03BOJISIIOT OrpaHMueHMs Uil JaHHoi Tabnuubl. Ha-
pUuMep, cToibel Anpec UMEET CUMBOJBHBIA TUII. DTO O3HAYAET, UTO
OH COJEPKUT IPOM3BOJNbHBIE CUMBOJIbHbBIE JAHHbIE, CTPYKTYpa KOTO-
PbIX MOAAEPXKMBAETCS I10J]b30BATEAEM HA CEMAHTUYECKOM YPOBHE.
B monsix maHHoro cronbiia MOXET MPUCYTCTBOBATb WJIM HET IOYTO-
Bblii MHAEKC, Iepe], HazBaHUEeM YIULbl MOXET ObIThb yKazaHo "yi."
uiy "ynuua”, MM MOXeT ObITb HUYEro He yKa3zaHo, Homep TeaedoHa
MOXKET UMETh PA3NIUYHYI0 3HAYHOCTb, COAEPKATh UM HE COAEPXKATh
KOJl peruoHa, aecduchl U T. II. Ilpn dbopMyaupoBaHuM 3ampoca B I10-
JOOHBIX CUTYalMIX CAENyeT y4ecTb KaK MOXHO OoJblie ceMaHThue-
CKUX HIOAHCOB.

3apaua 3.1

Boibepute 3anucu, CrpynlMpoOBaHHbIE 110 PErMOHaM U UCKIIOYaIO-
wue CeBepo-3anaiaHbiii peruoH. IlonpoOyiiTe cienaTb 3TO MO Kpaii-
Heil Mepe AByMsl criocobamu (C UCIIOIb30BAHMEM WHERE M HAVING).

3apaua 3.2

Boibepure 3amucu 0 KIMEHTaX, MPOXMBAIOLIMX B TOPOJax, HA3BAHUE
KOTOpbIX OKaHUMBaeTCsl Ha "Oypr”, a cymma 3akasa npesbiiaer 2000.

3apaua 3.3

Bribepute 3amucu, B KOTOPbIX HOMepa TejedOHOB MSTU3HAYHLIC.
Ilpu sToM ciemyer mpeaycMOTpeTb, YTO HOMepa TeaedOHOB MOIYT
CollepKaTh, a MOI'YT U HE colepxXaTb Aeduchbl, a caM HOMEP MOXEeT
CONEPKATh WM HET KOJ PeruoHa, 3akalOUeHHBI WiIK He 3aKII04YeH-
HbII B KPYIJIble CKOOKU.
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BbluncneHunda

B Bripaxenusx SQL-3anpocoB Hepeaxo TpeOyeTcsl BBUIOIHUTh IIpe[-
BApUTEJIbHYI0 0O0paboTKy AaHHbIX. C 3TOH LENbl0 MCIOJIb3YIOTCS
crielMalbHble GYHKUKUU U BbIPAXKEHUS.

4.1. UtoroBble cpyHKLUN

HoBOJIbHO 4acTo TpeOyeTcsl y3HATh, CKOJABKO 3AIIMCEH COOTBETCTBYET
TOMY WJIM MHOMY 3alpOCy, KAKOBAa CyMMa 3HAY€HUI HEKOTOPOIo 4u-
CJI0BOIO CT0/1011a, €r0 MaKCMMalbHOE, MUHUMAJILHOE U Cpe/lHee 3Ha-
yeHus. 1 9TOro ciyxkar TakK HasblBaeMble umoecogbie (CTaTUCTUYE-
ckue, arperatHble) (yHkuuu. KMTorosbie ¢yHKIUM 0OpadaTbBAIOT
Habopbl 3aMMCeil, 3aAaHHbIe, HAIIPUMEpP, BbIpaXeHHUEM WHERE. Eciu
UX BKJIIOYUTb B CIIUCOK CTOJOLOB, CJENYIOLUI 33 OIepaTopoM
SELECT, TO pe3yabTaTHas Tabauua OydeT comepKaTb HE TOJbKO
CTOJIOLBI TaOMUIbl 0a3bl JAHHbIX, HO M 3HAYEHMS, BBHIYMCJIEHHbBIE
C IOMoOlLbI0 3TUX GYyHKUMA. Jlajsee NpuBeAeH CIMCOK UTOIOBbIX
dbynkuuit.

0 COUNT (mapameTp) — BO3BpalllaeT KOJMYECTBO 3aruceil, ykazaH-
HbIX B mapamerpe. Eciu TpebyeTcsl MOJYyYUTh KOJMYECTBO BCEX
3anuceil, To B KAYeCTBe MapamMeTpa cleayeT yKa3aTb CUMBOJ 3Be3-
nouku (*). Ecniu B KauecTBe mapamMeTpa ykaszaTb UMsl cToJOLA, TO
(byHKI1IUST BepHET KOJIMYECTBO 3alnceil, B KOTOPBIX 3TOT cToyOel!
UMeeT 3HAYEHMSs], OTJIMYHBIE OT NULL. YTOOBI Yy3HATh, CKOJBKO
Pa3IUYHBIX 3HAYEHUIN COAEPXUT CTOoJOel], Tepel ero UMeHeM
cjenyeT yKasaTb KJII0U€BOe CJIOBO DISTINCT.
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Hanpumep:

SELECT COUNT (*) FROM KJIMeHTHI;

SELECT COUNT (Cymma 3akasza) FROM KimeHTb;

SELECT COUNT (DISTINCT Cmea_BaKaBa) FROM KJIIMEeHTH;
IlonbITKa BBUIOJAHUTb CAEAYIOLIMI 3alpoc IPUBEIET K cooDllie-
HuIo 00 ol1nbKe:

SELECT Permon, COUNT (*) FROM KiMeHTH;

O SUM(mapamerp) — BO3BPALIACT CYMMY 3HAUE€HMI YKA3aHHOIO
B napamerpe crosidua. Ilapamerp MOXET IpeACTaBlsTb COOOM
U BbIpaXeHue, cojepKallee uMs crosoLa.

Hampuwmep:

SELECT SUM(Cymma 3axkasa) FROM KimeHTE;
Hannoe SQL-BbIpaxxeHue Bo3BpalaeT Tabaully, COCTOSILIYIO W3
OIHOTO CTOJI0IA MU OJHOW 3aMMCH W COAEPXKalllyld CYMMY Bcex
OTIPENICNIEHHBIX 3HAYEHUN CTONOUA Cymma zaxaza W3 TAOIUIIBI
KnnednTHL.

HomycTuMm, YTO B MCXOAHOM TabnMLe 3HAYEHUs CTOJ0LA
Cymma 3axasza BbIPAXEHbl B PyOIIsiX, @ HAM TPEOYETCs BbIYUCIUTD
obuIylo cymmy B gojuiapax. Eciau Tekyiiuili oOMEHHBIH Kypc pa-
BeH, Hampumep, 27,8, TO MOJyuYuTb TPEOyeMblil pe3yabTaT MOXHO
C IIOMOILIbIO BhIPAKEHUS:

SELECT SUM(CyMMa_saKaga*27.8) FROM KIMEeHTEH;

O AVG (mapamerp) — BO3BpalllaeT cpeaHee apudMeTudeckoe Bcex
3HAYEHUI yKa3aHHOro B mapaMmerpe crosbdua. Ilapamerp moxer
NPEeaCTABIATh COOOM BhIpaXKeHue, coaepxKallee UMsl cTonoLa.
Hampuwmep:

SELECT AVG (Cymma 3axkasa) FROM KiuueHTH;
SELECT AVG(CymMa 3akasza*27.8) FROM KiueHTH
WHERE Permon <> 'CeBepo 3zamnan';

O MAX (napamerp) — BO3BpalllaeT MAaKCUMAaJbHOE 3HAYECHHME B CTOJIO-
1e, yKazaHHOM B mapamMerpe. IlapameTp MOXeT Takke MpeacTaB-
JISITh cO0OM BBIpAXKEHHE, colepKallee NMs CToJIOA.

Hanpumep:
SELECT MAX(CyMMa_gaKaga) FROM KJIMEeHTH;

SELECT MAX (Cymma 3axkasza*27.8) FROM Knmenrer WHERE
Permon <> 'Cemepo zanan';
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O MIN (mapamerp) — BO3BpalllaeéT MMHUMaJIbHOE 3HAYEHUE B CTOJIO-
e, yKa3aHHoM B napamerpe. IlapameTp MoOXeT MnpeiacTaBisiTb CO-
00I1 BhIpaxkeHue, coAepKallee UMs CToa01Ia.

Hampuwmep:
SELECT MIN (Cymma 3akasa) FROM KiueHTH;
SELECT MIN (Cymma 3axasza*27.8) FROM KiamenTn WHERE Pe-
TuoH <> 'Cemepo szanan';

Ha npakruke Hepeako TpeOyercs MoJyyuTb UTOTOBYIO Tabjully, cO-

JIEPXKALLYI0 CYMMAPHbIE, YCPEAHEHHbIE, MAKCUMAJIbHBIE U MUHUMAJb-

Hbl€ 3HAYEHUS YUCIOBbIX CTOIONOB. [Ij1s 3TOrO CilefyeT UCI0N1b30BaTh

pyHIUPOBKY (GROUP BY) WM uUTOroBbie pyHKkuuMuU. B pazd. 3.2.2 bt

paccMOTpeH MHpUMEP IPOCTOH MTOrOBOM TAOJMIIbI, IOJYYEHHOU Ha

OCHOBE TaOMULbI Kimexrer (CM. puc. 3.1):

SELECT Permon, SUM(Cymmva szakasza) FROM KimeHTH
GROUP BY PermoH;

PesynbraTHast Tabauiia sl JaHHOTO 3arpoca COMEPXKUT UMeHa pe-
TMOHOB M MTOTOBBIe (OOLIKME) CYMMBl 3aKa30B BceX KIMEHTOB U3 CO-
OTBETCTBYIOLIUX PETMOHOB (puc. 3.5).

Tenepb PAaCcCMOTPUM 3alIPpOC HA IIOJIYYCHHUE BCEX HTOI'OBbLIX AAHHDbIX
110 p€ruoHam:

SELECT PermoH, SUM(Cymmva sakasza), AVG(Cymva zakasa),

MAX (Cymmva_ saxasa), MIN(Cymva szaxasa)

FROM KimmeHTELD

GROUP BY PermoH;

HcxonHas v pesyabrarHas Tabaulibl IoKazaHbl Ha puc. 4.1. B paHHOM
MpUMEpPE TOJIbKO CeBepPO-3aMaaHbIil perMOH MPEACTABIeH B UCXOAHOM
Tabnuue 6osee yeMm oAHOM 3amuchio. IloaToMy B pe3yabTarHoOi Tab-
JUIle IJ151 Hero pasiuMuyHble UTOroBble (YHKIIMM AAIOT PasiuyHbIE
3HAYEHMUSI.

TTpu Mcnoab30BaHUU UTOTOBBIX (PYHKIIUI B CIIUCKE CTOAOIIOB B OIe-
paTope SELECT 3arojJOBKUM COOTBETCTBYIOLIMX UM CTOJIOLIOB B pe3yib-
TaTHOW TabaW1le UMEIOT BUJ Exprl001, Exprl002 U T. A. (MJIU 4YTO-
HUOY/Ib aHAJIOTMYHOE, B 3aBUCUMOCTHU OT peanusaunu SQL). OgHako
3aroJIOBKU TS 3HAYCHUI UTOTOBBIX (DYHKIINH W APYTUX CTOJOIIOB BEI
MOXeTe 33JaBaThb MO CBOEMY YCMOTpeHuio. IS 3TOro J0oCTaTOYHO
rocJjie cTojIbla B onepaTope SELECT yKa3aTh BbIpaKeHWe BUIA:

AS 3aroyioBok croJsbna
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B Knwentol : Tabnnua ==
Wua | Anpec | Cymma_sakasa | Peruon | Tenegon
| b | MeaHoe 197371 r.Canxr-Netepbypr np. Koponeea, 8,30, ke 777 1000 Cepepo-3anad 111-1111
| [Metpoe 197371 r.Caukr-NeTepbypr Konomaxckui np., 4.74 450 Ceeepo-zanad 111-2222
| |[Cwumopoe  Mockea, yn. Teepckas, a. 25, ke. 375 3000 Mockea 2223333
|| Bacuneee  Cenuwapoeo, yn. ¥Ykpomeas, g. 22 200 Teepckan ofinacte | 555-1234
|| 3axapoe  Cankr-lMetepbypr Heeckui np., g.152 8600 Ceeepo-zanag 112-4321
|| MNaence WpkyTck, ¥n. MNendna, 4.2 300 Mpkytckan ofinacte | 858-0987
|51 Mrorm no permonam : 3anpoc Ha ebiGopiy g@
ParvoH | Expri001 | Expri002 | Expri003 | Exprl0d
HMpryTokaa obnacte 300 300 300 300
Mockea 3000 3000 3000 3000
Ceeepo-zanag 10050 3350 600 460
Teepckan obnacts 200 200 200 200

e
Sanvce: E 4 I 1 E]@ b vz 4
SanMce: E 4 I 1 E]@ Wz 6

Puc. 4.1. NTorosas Tabnunua cymm 3akasoB Mo permoHam

& Kawnentol : Tabanua =J\=
Mumr | Anpec | Cymma_sakaza | Pernon | Tenewon
| b | Veanoe 197371 r.Caukr-MNetepbypr np. Koponeea, 0,30, ke 777 1000 Ceeepo-zanag T11-1111
|| Netpoe 197371 r.Cankr-NetepBypr Konomaxckui np., A.14 450 Cepepo-zanad 1112222
| |Cwaopoe  Mockea, yn. Teepckaa, 4. 26, ke. 376 3000 Mockea 222-3333
| |Bacuneer Cenmwwapogo, yn. YkpomHas, a. 22 200 Teepckan ofinacte  |555-1234
|| Saxapoe  Camr-lMereplypr Heeckwi np., 1,152 9600 Cepepo-zanag 112-4321
|| Maence WpryTck, yn. NeduHa, 0.2 300 WpkyTokaa oBnacte | BEE-0987
|51 MiTorm no peruoHam : 3anpoc Ha ebiGopiy Q@

Peruon OBLaA CYMME 3akaza | CpedHaa cymma 3akasa | MakcHM W | WIMHHMY M
¥ | HMpkyTckan oBnacTe 300 300 300 300
Mockea 3000 3000 3000 3000
Ceeepo-zanag 10050 3350 8600 450
Teepckan ofinacts 200 200 200 200

Sance: E 4] 1 [I][E] bk vz 4
SanMce: E 4 I 1 E]@ CEN-)

Puc. 4.2. NToroeag Tabnnua cymm 3akasoB Mo pPernmoHam ¢ NpuMeHEeHNEM
rnceBOOHNMOB CTONOLOB

KiroueBoe c¢oBo AS (Kak) o3HAYdeT, YTO B pe3yibTaTHOIN Tabiule
COOTBCTCTByIOLLLMfI CTOJI6GL[ JOJKEH MMETb 3arojloBOK, yKaSaHHbIﬁ
nociae As. HazHauaeMblll 3arojloBok CLIE€ HAa3bIBAIOT nceeooOHUMOM.
B crenyoumem npumepe (puc. 4.2) 3amaiTcs INCEBIOHUMbL ISl BCEX
BbIYUCIACSMbIX CTOJI6L[OBI

SELECT PeruoH,

SUM (Cymmva szaxasza) AS [OCmaa cymva 3akasal,

AVG (Cymma szaxasza) AS [CpemHaa cymMa 3akasal,

MAX (Cymmva szakaza) AS MaxcuMmyM,
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MIN (Cymma 3axaza) AS MuHmMyM

FROM KimMeHTH

GROUP BY Permox;
TlceBNOHUMBI, COCTOSIIIME U3 HECKOJBKUX CJOB, Pa3ACNI€HHBIX MPO-
6€JT21MI/I, 3aKITIOYAaOTCA B KBAAPATHBIC CKOOKH.
Hrorosnie (I)YHKLH/II/I MO2HO HMCIIOJb30BATb B BbIPAXKCHUAX SELECT
1 HAVING, HO UX HEJIb34 HNPUMECHATD B BbIPAXKCHUN WHERE. OHCp&TOp
HAVING aHAJOIM4YCH OIICpAaTOpy WHERE, HO B OTJIMYMEC OT WHERE OH
0T61/1paeT 3dIllMCH B IPyIlIIax.
HomycTtum, TpeOyeTcsl oNpeaenuTh, B KAKUX peruoHax doyiee oIHOTO
xmeHTa. C aToit TEJIbI0 MOXKHO BOCITOJIB30BATHCA TAKUM 3aIIPOCOM:

SELECT Permon, Count (*)

FROM KimMeHTH

GROUP BY Permon HAVING COUNT (*) > 1;

4.2. DyHKUMN 06paboTKn 3HaUEHUI

Ilpu paboTe ¢ JAaHHBIMU YacTO TIPUXOIMUTCS WX 00pabareBaTh (Tpe-
00pas3oBbIBATL K HYXKHOMY BUIY): BBIIEJIUTH B CTPOKE HEKOTOPYIO
MMOACTPOKY, VAAIUTL BEmyIIue M 3aKIIOYNTENbHBIE TTPOOENTBI, OKPYT-
JIUTh YKCJIO, BBEIYUCINTDL KBAAPATHBIN KOpPEeHb, OMPEISIUTh TeKylIee
BpeMs U T. TI.

B SQL umeroTcs caeayioniye Tpu TUIa HYyHKIIMIA:
O cTpoKkoBble GHYHKIINW;
O uucioBbie GYHKLUUM;

O ¢dyHKIUY DaThI-BpeMeHMU.

4.2.1. CtpokoBble hyHKLN

CrpoKoBble GYHKINA TPHHUMAIOT B KauyecTBE IMapaMeTpa CTPOKY
1 BO3BPAIAIOT TTOC)Ie €e 00pabOTKN CTPOKY WM NULL.

0 SUBSTRING (crpoka FROM mHawaso [FOR gimaal) — BO3BpallaCT
HOACTPOKY, MOJYYAIOLIYIOCHI M3 CTPOKU, KOTOpasl yKa3zaHa B Kaye-
CTBC IIApaMeTpa crpoka. HO[LCTpOKa HayYuMHAETCd ¢ CUMBOJIA, I10-
PAAKOBBIIT HOMEP KOTOPOTO YKA3aH B MAPAMETPE zauasno U UMEET
JUIMHY, YKA3aHHYIO B [apaMmerpe mmmma. Hymepauusi CUMBOJIOB
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CTPOKU BEAETCH CJieBa HalpaBo, HauuHas ¢ 1. KBagpaTHbie cKoO-
KW 3[€Ch YKa3bIBAIOT JHIIb HA TO, YTO 3AKIIOYEHHOE B HUX BbI-
paxeHue He sBsgeTcd obs3arenbHbIM. Eciaum  BbIpaxkeHue
FOR gimaa HE UCIIOJNb3YETCs, TO BO3BpAlLACTCS IOJACTPOKA OT
magasgo M O KOHIIA MCXOAHOM CTPOKM. 3HAYEHUS IapameTpoB
navano U gimua NOJKHBI BBIOMPAThCSl TaK, YTOOBI MCKOMAsl TMOM-
CTpOKA JEHCTBUTENbHO HAXOAMJIACh BHYTPH MCXOMHON CTPOKH.
B npotusHOM cityyae PyHKIMS SUBSTRING BEPHET NULL.

Hampuwmep:
SUBSTRING ('Hoporas Mama!' FROM 9 FOR 4) — BO3BpALIACT
"Mama',
SUBSTRING ('HJoporas Mama!' FROM 9) — BO3BpallaeT 'Mama!'’',
SUBSTRING ('Ioporas Mama!' FROM 15) — BO3BpallacT NULL.

Hcnonb3zoBath 51y dyHKIMIO B SQL-BbIpaxeHn MOXHO, Halpu-

Mep, Tax:
SELECT * FROM KiMeHTE
WHERE SUBSTRING (Permor FROM 1 FOR 5) = 'Cepep';
0 UPPER (cTpoka) — IIEPEBOAUT BCE CHUMBOJIbI YKaSaHHOﬁ B Iapa-

METpPEe CTPOKU B BEPXHUI PEruCTp.

O LOWER (crpoxa) — IEPEBOAUT BCE CUMBOJIbI YKa3aHHOIl B mapa-
MeTpe CTPOKU B HIKHWI PETHUCTP.

O TRIM(LEADING | TRAILING | BOTH ['cmmsosn'] FROM crpoka) —
yaansier Beayuiue (LEADING), 3aK/IIOYUTENbHbIE (TRAILING) WIKM T
U Japyrue (BOTH) CUMBOJIBI M3 cTpoku. [lo yMonyaHuio ynasnse-
MbIM CHMBOJIOM sIBigeTcs IpoGen (' '), MOITOMY €ro MOXHO He
yKaseBaTh. Yaie Bcero ata yHKIINS MCITONB3YETCS MMEHHO IS
yiaaaeHus npobesioB.

Hanpumep:

TRIM(LEADING ' ' FROM ' ropoxs CaHxkT-Ilerepbypr ') — BO3-

Bpallla€T 'ropon CaHkT-IleTepOypT )

TRIM(TRALING ' ' FROM ' ropon CaHkxT-lleTepOypr ') — BO3-
Bpauaer ' ropoxn CaHkT-IleTepbypr',
TRIM(BOTH ' ' FROM ' ropox, Carkr-IleTepOypr ') — BO3Bpa-

1MACT 'rTopoxn CaHkT-lleTepOypr',
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TRIM(BOTH FROM ' ropon CamxT-lleTrepbypr ') — BO3BpallacT
'ropon CankT-IleTepOypr’',

TRIM(BOTH 'r' FROM 'ropon CaHkT-lleTepOypr') — BO3BpallacT
'opon CaHkT-IleTepOyp'.

Cpenn 3Tux GyHKUMA Haubojgee 4YacTo HCMONb3yeMble — 3TO
SUBSTRING () M TRIM().

4.2.2. Yncnosbie pyHKL UM

YucnoBbie PyHKIMU B KAYECTBE MapaMeTpa MOTYT IPUHUMATh AAH-
HbIe He TOJBKO YMCIOBOTO THUIA, HO BO3BPAIIAIOT BCETAA YNCIO VTN
NULL (HeonpeaeeHHOe 3HAUYEHUE).

0 POSITION (geserasCrpoka IN crporxa) — ULUET BXOXICHUE LC-
JIEBOW CTPOKU B YKa3aHHYIO cTpoKy. B ciyyae ycrnieumHoro noumcka
BO3BpALLAET HOMEP IIOJIOXEHHUs €€ MEePBOro cumMBona, uHadye — (.
Ecau uenesasi cTpoka UMeET HYJIeBYIO JUIMHY (Hampumep, mycrast
cTpoka ''), To (yHkuus BodBpawaer 1. Eciu xoTs Obl oguH U3
napaMeTpoB MUMeET 3HauYeHue NULL, TO Bo3Bpauiaercs NuLL. Hy-
Mepallusi CUMBOJIOB CTPOKHU BEAETCH clieBa HAllpaBo, HauuHas ¢ 1.

Hanpumep:
POSITION('e' IN 'llpuser BCeM') — BO3BpALLACT J;
POSITION('BceMm' IN 'IlpueeT BCEM') —-B03BpwﬂaeT8;
POSITION('' IN 'Hpuser Bcem') — BO3BpalLAET 1;
POSITION ('llpueer!' IN 'IllpmBeT BCEM') —-BO3BpauRWT(l

B Tabauue kmmentm (cM. puc. 3.1) cTOA0EU Ampec COASPXKUT,
KpoMe Ha3BaHWsI TOpOJa, TOYTOBBIM MHIAEKC, HA3BaHWE YAWUIBI 1
apyrue aaHHble. BoaMoxHO, BaM moTpedyercs BbIOpaTh 3alucu O
KIIMEeHTaX, MPOXUBAIOIINX B oOlpeneJeHHoM ropoae. Tak, eciam
TpeOyeTcsl BbIOparh 3alKCK, OTHOCAILMECSd K KAMEHTaM, MPOXU-
BarominM B CankT-IleTepOypre, To MOXHO BOCIIOIB30BAThCH CIIe-
ayoiuM Beipaxenuem SQL-3anpoca:
SELECT * FROM KiMeHTH

WHERE POSITION ('Caukxr-IleTrepOypr' IN Ampec) > 0;
3aMeTUM, YTO BTOT MPOCTOM 3alpoc HA BBIOOPKY JAHHBIX MOXKHO
chopMmynupoBarh MHaUe:

SELECT * FROM KiMeHTH

WHERE Appec LIKE 'SllerepOyprs';
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O EXTRACT (mapamerp) — H3BJICKAECT B3JEMEHT U3 3HAYCHUS TUIIA
JlaTa-BpeMsl WA U3 UHTEPBAJA.
Hampuwmep:
EXTRACT (MONTH FROM DATE '2005-10-25') — Bo3Bpaiuaet 10.
O CHARACTER LENGTH (crpoxa) — BO3BpAlLAeT KOJIUYECTBO CHUMBO-
JIOB B CTPOKE.
Hanpumep:
CHARACTER LENGTH ('llpBeT BCeM') — BO3BpaIllacT 11.
O OCTET LENGTH (crpoka) — BO3BPAlLAeT KOJMUYECTBO OKTETOB

(6aiiToB) B cTpoke. Kaxaplii CUMBOJ JATUHULbL UM KAPUIULIBL
NpeACTaBIsIeTCs OMHUM OaiiToM, a CMMBOJI KUTaiickoro andaBu-
Ta — ABYyMs1 OaliTamu.

O CARDINALITY (mapamerp) — IPUHHUMAET B KadyecTBe Tapamerpa
KOJUIEKIIMIO 3JIEMEHTOB W BO3BpalllaeT KOJWYECTBO 3JIEMEHTOB
B KOJUIEKIIMM (KapAauHaabHOe 4ncio). Kommekimsa MoXeT ObITb,
HapuMep, MAacCUBOM WJIM MYJIBTUMHOXECTBOM, COAEpPKAIIIM
9JIEMEHTBI PA3TMYHBIX TUITOB.

O 2BS (umcso) — BO3BpALIAET abCONIOTHOE 3HAYEHUE YUCJIA.
Hampuwmep:
ABS (-123) — BosBpawaer 123;
ABS (2 — 5) — BO3BpallaeT 3.
O MOD (umcnol, umcmo2) — BO3ZBPAILAET OCTATOK OT LEJIOYUCIEH-
HOTO JIEJIEHUS NIEPBOro YUCIA HA BTOPOE.
Hampumep:
MOD (5, 3) — BO3BpAILIAET 2;
MOD (2, 3) — BosBpamaet 0.
O LN (umcrmo) — BO3BpallaeT HaTypalbHbIA JorapudM uucia.
O EXP (umcro) — BO3BpalllaeT e™°™ (OCHOBaHWE HATypaJbHOTO JIO-

rapudma B CTENEHU uriciio).

O POWER (umcurol, umcmo2) — BO3BpAllAeT umcurol 7 (uncrmol
B CTEMEHU wmciiol).

O SORT (umcsmo) — BO3BpallaeT KBaApaTHBIN KOpeHDb M3 YKCIA.
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O FLOOR (umcoro) — BO3BpalllaeT HAWOoJbliiee LeJI0e YUCI0, He Ipe-
BblLIAIOLIEeE 3aaHHOE ITapaMeTpoM (OKPYIJIeHUE B MEHbILYIO CTO-

POHY).

Hampuwmep:
FLOCR (5.123) — BO3Bpallaer 5. 0.
O CEIL(umcno) WIM CEILING (umcro) — BO3BpalllaeT HauMMeHblliee

1[eJJoe YUCJI0, KOTOpPOEe HE MEeHblIe 3aJaHHOro mnapameTpoM (OK-
pyrieHue B 0OJIbILIYIO CTOPOHY).

Hanpumep:
CEIL(5.123) — BO3Bpa1lacrt 6.0.
O WIDTH BUCKET (umcsol, wumcino2, wumcio3, umciod) — BO3Bpa-

IAeT 1eJoe YMCI0 B AuamasoHe Mexay 0 u wmcro4 + 1. Ilapa-
METPbl wmcno? U umcso3 33Jal0T YUCTOBOW OTPE30K, pasiesieH-
Hbli HAa PaBHOBEJMKHWE WHTEPBAIbI, KOJUYECTBO KOTOPbIX
3a1aercs napameTpoM umcsiod. MyHKUUS ONpPEAessieT HOMEp UH-
TepBajia, B KOTOPbI Momaaaer 3HaYeHUe umcmol. ECIU umcrol
HAXOAMTCS 3a IpeaesaMu 3aJaHHOrO AMana3oHa, To (YHKIIMS
Bo3BpawaeT 0 unu wmcrod + 1.

Hanpumep:
WIDTH BUCKET (3.14, 0, 9, 5) — BO3BpalllaeT 2.

4.2.3. DyHKUUM gaTbl-BpeMEHM

B sa3bixe SQL umerorcs tpu GyHKUUU, KOTOPbIE BO3BPALLAIOT TEKY-
Iue 1aTy U BpeMsl.

0 CURRENT DATE — BO3BpallacT TeKyllyl nary (tum DaATE). Ha-
[IpUMEp, 2005-06-18.

O CURRENT TIME (umcsio) — BO3BpAlIAeT TeKyllee Bpems (Tull
TiME). [leJouncieHHbIM MapaMeTp yKa3blBaeT TOYHOCTb TMpen-
cTapjieHud cekKyHia. Hampumep, npu 3HAY€HMM 2 CEKYHIbl OyayT
MPpeJCTaBAeHbl C TOYHOCTbIO A0 COTBHIX (ABe LUGPbl B APOOHOI
YacTu): 12:39:45.27.

O CURRENT TIMESTAMP (umcso) — BO3BpAILAET Aary U Bpems (TuIl
TiMESTAMP). Hampumep, 2005-06-18 12:39:45.27. Ilenouuc-
JIEHHBIH IapamMeTp yKa3blBaeT TOYHOCTb MPEACTABICHUS CEKYHI.
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OO6patnuTe BHMMaHWe, YTO JaTa W BpeMsl, BO3BpallaeMble STHMU
dyHKIMAMY, UMEIOT HE CUMBONbHBINA TUM. Ecau Tpebyercs mpencra-
BUTb X B BUJIE€ CUMBOJILHBIX CTPOK, TO IIJISI BTOTO CEAYeT MCIOIb30-
BaTb (PYHKILMIO NPeoOpa3zoBaHMs TUIIA CAST ().

DyHKIUK [aThl-BPpeMEHM OOBbIYHO IPUMEHSIOTCI B 3alpocax Ha
BCTaBKy, OOHOBJIEHNE M yaajeHue maHHbX. Hampwmmep, mipm 3ammcu
CBEJICHUI O MPOAAXKAX B CHELUATBHO MPEAYCMOTPEHHBIN 151 3TOro
cTOJIOCIl BHOCSTCST TeKyIle aara u Bpems. [locie moaBemeHUsT UTO-
IOB 34 Mecsll WM KBapTaja, JAaHHbIE O MPOAAaXax 3a OTYETHBINA Mepu-
Ol MOKHO VIAQJTUTh.

JlaHHBIE THIA JaTHI-BpeMEHHM TMOAPOOHO OBUIM  pPaccMOTPEHEI
B pa3d. 2.2.4, 2.2.5.

4.3. Bbivuucnsemblie BbipaXkeHus

BoramcnsieMbie BEIpakeHUs CTPOSTCS U3 KOHCTAHT (YUCITOBBIX, CTPO-
KOBBIX, JIOIMY€CKHUX), DYHKIIUIA, UMEH IOJeil U JaHHBIX APYIMX TH-
IIOB TIyTeM COCMUHEHUS] WX apubMeTHIeCKUMU, CTPOKOBBIMU, JIOTH-
YecKUMU M JAPYIMMH oIleparopaMu. B cBolo ouepenb, BbIpaxXeHUsI
MOTYT OBITh OOBEMMHEHBI TTOCPEICTBOM OIEpaTopoB B Ooyee CIOXK-
Hble (COCTaBHbIE) BbipaxkeHus. sl ynpaBiaeHus MOPSIKOM BbIUKC-
JIEHWS BBIPAKEHWH MCTIONB3YIOTCS KPYIJIBle CKOOKH.

Jormyeckre orepaTopsl AND, OR M NOT OBIIM PaccMOTPEHE
B pa3d. 3.2.5, a dyHKUMU — B pasod. 4.1, 4.2.

ApudmMeTrueckre onepaTophl MPUBEACHHI Jalee:
O + — CJIOXEHUE;

O - — BblUMTAHUE;

O * — yMHOXEHHUE;

O / — neneHue.

CTpOKOBBI OMepaTop TOABKO ONUH — ONEpaTop KOHKATeHALWHd MU
ckiaeiikn ctpok (| |). B HekoTopbix peanuzaiusx SQL (Hanmpumep, B
Microsoft Access) BMecTo (| |) ucmoab3yercss cuMBod (+). Oneparop
KOHKaTeHAII! TIPUIIMCHIBAET BTOPYIO CTPOKY K KOHITy mepBoit. Ha-
[pUMep, BbIPAXEHUE:

'Cama' || 'jmoBwur' || ' Mamy'

BEepHET B KaUecTBe pe3yibTara CTPOKY 'Camasobnr Mamy'.
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Ilpu cocTtaBreHuu BbIpAXKEHUI HEOOXOAMMO CJIE€AUTb, YTOObI OIEpaH-
JIbl OIIEPATOPOB MMEJIM JOIIyCTUMbIE TUIbL. Hampumep, BbipaxkeHue:

123 + 'Cama’
HEIOIYyCTUMO, MOCKOJAbKY apu(hMeTHUYECKUI OIeparop CJIOXEHUS
MNPUMEHSETCH K CTPOKOBOMY OII€paHiy.

Boruncnsiembie BBIpAXKCHUSA MOIYT HAXOIUTHBCSA TIIOCJIC OIIeparopa
SELECT, a TAKXKE€ B BBIPAKCHUAX YCJ'[OBI/Iﬁ OIepaTopoB WHERE M HAVING.

PaccMoTpuM HECKONBKO MPUMEPOB.
Tlycrp Tabmuua Npopaxn COAEPXKUT CTONOLBI Tun Tosapa, Kommue-
cTBO U llera, @ HaM TpeOyeTcsl 3HAaTh BBIPYUKY JJIsI KaXIOTro TWMa
TOBAapa. Z[J'[H 9TOTO JOCTATOYHO B CITMCOK CTOJ'[6L[OB IIoCJIE oIIeparopa
SELECT BKJIIIOYUTH BBIPAKCHUE KonmuecTBo*lleHa.
SELECT Twun ropapa, Kommuecrso, lena, Kommuecrso*lleHa AS
roro FROM Ilponaxii;
31ech UCIIONB3yeTCs KII0UeBOe CJIOBO AS (KaK) [UIS 3agaHus TICeBIO-
HUMa CTOJ'[6L[3_ C BBIYUCITIEMBIMN JAHHBIMUA.

Ha puc. 4.3 nokazaHbl ucxoaHas Tabaula Mpomaxu U PE3yJbTaTHasl
Tabdnuua 3ampoca.

= (||
Tun_toeapa | KonwyecTen | LleHa
| ¥ | Monoko 20 1545
__|¥neb 150 24
__|Maca a0 130
___|MuEed 200 21
5] MToro npogaHo : 2anpoc Ha BbiGopKY g@
Tun_toeapz | Konwdectso | LlzHa | Mraro ~
| ¥ | Monoko 20 1545 30| =
__|¥neb 150 24 3600
| |Maco a0 130 G500
__|Mueo 200 21 42DD[V]
Janmck:! E 4 I 1 E]@ W 4
3anmce: E 4 I 1 E]E Hi 4

Puc. 4.3. Peaynbrar 3anpoca C BblHUCIEHMEM BbIPY4KUN
Mo Kaxgomy Tury ToBapa
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Eciu tpedyercst y3HaTbh 0OLYyI0 BbIPYUKY OT IPOJAXKU BCEX TOBAPOB,
TO JTOCTATOYHO TIPUMEHUTD CIEAYIOIINI 3ampoc:

SELECT SUM (KommuecTBo*lleHa) FROM IIpomaxu;
Crenyouiuii 3apoc COASPKUT BbIYMCISIEMbIC BIPAXKEHUSI U B CIIUCKE
CTOJIOLIOB, U B yCJIOBUM orlepatopa WHERE. OH BbIOMpaeT U3 TabaWIIbl
Mponaxu T€ TOBAPbL, BEIPYYKA OT MPoAaxu KOTopbix Oosbiie 1000:
SELECT Twun roBapa, Kommuecrso*llena AS Uroro
FROM Ilpomaxm
WHERE KommuectTso*lena > 1000;
TIpennoaoxum, 4to Tpedyercsl MOJYUYUTh TaOJMIly, B KOTOpOW JBa
crosidua:
O Tosap, COAECPXKALUMIA TUII TOBAPA U LICHY;

O Mroro, COAECPXKAILUNA BbIPYUKY.

B - ||IE B3
Tun_toeapa | KonuyecTen | Lena

| P [Monoko 20 155

| |¥neh 150 24

| |Maco a0

__|Tuen 200 21
5! Mroro : 3anpoc Ha BwGopicy g@

Tosap | Mrara |

| [Monokal Llena: 15,5) 30| =
| |#nefl Llena: 24) 3600)—
| Macol Llena: 130) B500
| |Muenf Uena: 21} 4200
SanHck: E 1 ’71 E]E n: 4 .

3anHck: [E] 4 1 E]@ Wz 4

Puc. 4.4. Peaynbtar 3anpoca ¢ 06beguHeEHNEM Pa3HOTUMHBLIX AaHHbIX
B oaHOM cTonbue

Ilockoabky mpeanonaraeTcsi, YTO B MCXOAHON TabaULe Ipomaxm
CTOJIOEL] Tun_rosapa SBJISETCS CUMBOJBHBIM (THI CHAR), a cTOJOEIL
llena — YMUCJOBOM, TO NpU 0ObeAMHEHUU (CKIeiiKe) JaHHbIX U3 DTUX
CTO/NOIOB HEOOXOAUMO BBIMOJHUTH IPUBEACHHE 4YUCIOBOIO THIIA
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K CHMBOJIBHOMY € IIOMOLIbIO (DYHKUMU CAST (). 3alpoc, BbIIOJI-
HSIIONIMI BTO 3aJaHue, BBINISIANT Tak (puc. 4.4):

SELECT Twmn Tomapa || ' (Hema: ' || CAST(Lena AS CHAR(5)) ||
')' AS Tomap, Kommuectso*llena AS MToro

FROM Ilpomaxu;

‘ Mpumevanue }

B Microsoft Access aHanoruyHbin 3anpoc OyaeT VMeTb criedylowuin
BUA:
SELECT Tun ToBapa + ' (Iena: ' + CStr(lena) + ')' AS Tosap,

KommuecTBo*lleHa AS MTOoTO

FROM IIponmaxwi;

4.4. YcnoBHble BbipaXxeHus
c onepartopomMm CASE

B 00bIuHBIX S3bIKaXx MpOTrpaMMUPOBAHUSI UMEIOTCS OIepaTophl yc-
JIOBHOIO II€PeXoia, KOTOpble IO3BOJSIOT YIPABISATb BbIYMCIUTENb-
HBIM TIPOLIECCOM B 3aBUCUMOCTHU OT TOTO, BBITIOJHSETCS UJIU HET He-
kotopoe yciaoBue. B s3pike SQL Takum omepaTopom SIBISETCS CASE
(cnyuyaii, obcrosiTenbeTBO, 3K3eMIUsip). B SQL:2003 sToT omeparop
BO3BpalllaeT 3HAYEHUE U, CJIeJ0BaTeIbHO, MOXET MCIOJb30BaTbCs
B BeIpakeHUAX. OH UMeeT IBe OCHOBHBIC (hOPMBI, KOTOPBIE MBI pac-
CMOTPUM B JAHHOM pasfene.

4.4.1. Oneparop CASE co 3Ha4yeHnsMu

Oneparop CASE CO 3HAYEHUSIMU UMEET CACAYIOLIMIA CUHTAKCHUC:
CASE mpoBepseMoe 3HadeHne
WHEN smavemmel THEN pesyneraTl
WHEN srnavemmeZ THEN pesynepraTr’

WHEN srauenmeN THEN pesynesrarN
ELSE pesymubrarX
END

B cly4yae, KOria mposepsemMoe 3HadeHne PABHO smavenmel, OIEpa-
TOp CASE BO3BpallaeT 3HAYCHUC pesynerarl, YKA3aHHOE II10CIEC
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KJIIQUEBOTO CJIOBA THEN (TO). B MPOTUBHOM cilyyae mposepsemoe
sHavenme CPABHUBAETCS C 3mauemmel, U €CJAU OHU PaBHbl, TO BO3-
BpalldaeTcda 3HAYCHUEC pesyﬂbTaT2.B I[IPOTUBHOM CJIYYA€ mposepsemoe
sHavenme CPABHUBAECTCH CO CEAYIOLMM 3HAYEHUEM, YKA3aHHbIM
mocje KIJIWuyeBoro cjoBa WHEN (korga) u T.4A. Ecium mposepse-
Moe sHauenme HE PABHO HU ONHOMY W3 TaKMX 3HAYEHUI, TO BO3-
BpalllaeTcss 3HAYEHUE pesyrsrTarX, YKA3aHHOE TMocje KII0UeBOro
cJloBa ELSE (MHaye).

KiroueBoe cnoBo ELSE He gBisieTcs obs3areabHbiM. Ecin oHO oTCyT-
CTBYET U HM OJHO U3 3HAUCHUI, IO/JIeXAIIUX CPABHEHUIO, HE PABHO
MIPOBEpPSEMOMY 3HAUCHUIO, TO OIlepaToOp CASE BO3BpAlLA€T NULL.

HomycTuM, Ha OCHOBe TabAMUbI KmmeuTwt (cM. puc. 3.1) Tpebyetcs
MOJYYUTh TAOJUILy, B KOTOPOW Ha3BaHUs PETMOHOB 3aMEHEHBbl UX
KOMOBBIMM HoMepaMu. Eciin B ucxomgHoit Tabaulle pasinuyHbIX pe-
TMOHOB HE CJIUILIKOM MHOTO, TO IJIsl pellieHusl MaHHOW 3a1auyu ymoo-
HO BOCIOJIb30BaThCs 3aMPOCOM C ONMEPATOPOM CASE:
SELECT Ima, Ampec,
CASE PermoH
WHEN 'Mockxea' THEN '77'
WHEN 'TBepckasa ofmacTe' THEN '69'

ELSE PermoH
END
AS Kon permoHa
FROM KimmeHTEL;

4.4.2. Oneparop CASE c ycnosmamm noucka

Bropas ¢dopma ormneparopa CASE mpennojaraer €ro Mclojib30BaHUE
IIpnu IMOUCKE B Ta6J'H/IH6 TEX 3armceﬁ, KOTOPBIC YOOBJICTBOPAIOT OIIPEC-
OEJICHHOMY YCIIOBUIO!
CASE
WHEN ycmosmel THEN pesynprarl
WHEN ycmoBmeZ THEN pesynnrarl

WHEN yciosmeN THEN pesysisrarN
ELSE pesyasTarX
END
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Omeparop CASE MOpOBEpsIeT, UMCTUHHO JMU ycmosmel [UIS MEPBOK
3anucd B Habope, ompeneseHHOM ONepaTopoM WHERE, MJIM BO BCeid
TabauLe, ecad WHERE OTCYTCTBYeT. Eciam na, To CASE BO3BpallaeT
3HAYEHUE pesyssrarl. B NPOTHUBHOM ciydae [Uisd NAHHOW 3alUCU
TIpoBepsieTcsl ycrosmeZ. ECIM OHO MCTMHHO, TO BO3BpallaeTcs 3Ha-
YeHUe pesysnsrar? U T. 1. Ecniy HYU 0oHO U3 YCAOBUI HE BBIIOIHS-
eTcs, TO BO3BpalllaeTcsl 3HAYCHUE pesysnbrarX, YKa3aHHOE IIOCIE
KJIIOYEBOIO CI0BA ELSE.

KitoueBoe cjioBo ELSE He sIBJsieTcsl o0s13aTeibHbIM. Eci oHO OTCyT-
CTBYET U HM OJHO U3 YCJIIOBUI He BBIMOJHSETCS, ONepaTop CASE BO3-
Bpaiaer NULL. ITocie Toro kak omneparop, coAepXalllMil CASE, Bbl-
TOJTHUTCSL JUISI TIEPBOI 3aIlUCH, MPOUCXOIUT TMepexoi K cleayroluei
3anucu. Tak TpojoykaeTcs 10 TeX IMop, Moka He Oyner obpaboTtaH
Bech HabOp 3amuceit.
IIpennonoxum, B Tabaule Kuwru (Haspanme, llema) CTONOCL Ilena
MMEET 3HAYE€HUE NULL, €CJIM COOTBETCTBYIOLIEW KHWUIM HET B HAJIU-
yuu. Cneayrowuii 3anpoc Bosppailaer Tadjuily, B KOTOPOl BMECTO
NULL OTOOpaxaercs TeKCT "Her B Hammumu™:

SELECT HazraHue,

CASE

WHEN Ilena IS NULL THEN 'HeT B Hajguuumn'
ELSE CAST (Ilena AS CHAR(8))

END

AS llena

FROM Kuuru;
Bce 3HauyeHust OHOTO M TOro ke Crojadlia J0JKHbl UMETh OJMHAKO-
Bbie TUIbL. [lo3TOMy B AaHHOM 3alpoce MCMHOAb3YyeTcs (PyHKIUS
peodpazoBaHusl TUIIOB CAST Ul [PUBEACHUS YMCIOBBIX 3HAYEHUI
CTOJIOLA TleEa K CUMBOJIBHOMY TUILY.

OO6paruTe BHUMaHUE, YTO BMECTO IEepBOil (opMbl omeparopa CASE
BC€raa MO2KHO HMCII0JIb30BaTb BTOPYIO!:
CASE
WHEN nposepsemoe sHaveHme = sHadeHmel THEN pesyserarl

WHEN npoeepsemoe sHaueHnme = sHaveHmeZ THEN pesynprarl
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WHEN nposepsemoe 3Havenme = sHavenmeN THEN pesysbsrarN
ELSE pesyabTarX
END

4.4.3. ®yHkuun NULLIFv COALESCE

B psane ciayyaeB, ocobeHHO B 3ampocax Ha OOHOBAEHME JAHHbIX
(omepatop UPDATE), yAOOHO KCIIONb30BaThb BMECTO T[POMO3IKOI0
onepaTopa CASE 0oJjiee KOMIAKTHbIe (YHKUMU NULLIF () (NULL, ec-
JIU) U COALESCE () (OObEIUHSTD).
(DYHKHI/ISI NULLIF (BHaveHmel, 3BHaveHmeZ) BO3BpAIACT NULL, €CJIU
3HAUEHUE TIEPBOTO MAPAMETPA COOTBETCTBYET 3HAYEHUIO BTOPOTO TIA-
paMeTpa, B Cy4yae HECOOTBETCTBUS BO3BPAIIAETCS] 3HAYEHUE MEPBOTO
napamerpa 6e3 uameHeHui. To ecTb €ciu paBEeHCTBO smauenmel =
sHavenne? BBITIONHSIETCS, TO (PYHKIIMS BO3BpallaeT NULL, MUHA4Ye —
3HAYCHUEC zHauveHnmel.
HanHas ¢GhyHKIMS 5KBUBAJEHTHA OMNEPAaToOpy CASE B CAEAYIOIIUX JBYX
opmax:
O CASE zrauvenmel

WHEN smawenme? THEN NULL

ELSE 3Havennel

END

O casE

WHEN sHauenmel = 3HavenmeZ THEN NULL

ELSE 3BHauenmnel

END

IIpumep ucnonbzoBaHusl GyHKUMM NULLIF () B 3amnpoce OydeT npu-
BeJeH B pa3d. 6.3.

(DYHKHI/ISI COALESCE (BHavenmel, 3HaveHneZ, ... , BHauyeHMEN)
IIPUHUMAET CITHCOK 3Ha‘{6HHﬁ, KOTOPBIEC MOIYT OBITb Kak OIIpCac-
JEHHBIMH, TaK U HeolpeneleHHbIMA (NULL). DyHKINS Bo3BpalaeT
IIEPBOEC ONPECACJICHHOEC 3HAYCHUE M3 CIIUCKAa WJINW NULL, €CJIN BCE
SHAYCHUA HE OMNPECACIICHBI.

Hanuasi GyHKUMS SKBUBAIEHTHA CJAEAYIOLIEMY OIIEPaTOpy CASE:
CASE
WHEN srHauenmel IS NOT NULL THEN sHauenmel
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WHEN sHauermeZ IS NOT NULL THEN sHaueHmel

WHEN srHauemmeN IS NOT NULL THEN srHaveHmeN
ELSE NULL
END
TTpeanonoxum, 4to B TabJule Kuuru (Hassanne, llena) CTONOEL] lera
UMeeT 3HauYeHue NULL, €CJIU COOTBETCTBYIOLIEH KHWUTW HeT B HaJlU-
yuu. Creayioliuii 3arnpoc Bo3BpallaeT Tabiauily, B KOTOPOH BMECTO
NULL OTO6pa)Ka€TC${ TEKCT "Her B Hanmuuun':

SELECT Hazeaume, COALESCE (CAST (Llenma AS CHAR(8)),
'Her B Hammuum') AS lleHa

FROM Kuurum;
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CnoXHble 3anpochl

B 00bI4HOIf KU3HM CAOXKHBIE BOIPOCHI CUUTAIOTCS TAKOBbIMU, IIOTOMY
YTO Ha HUX TPyAHO HaiiTh orBeT. Hampumep, Bompoc "B ueM cmbicn
KU3HU?" CcUUTaeTCs CAOXKHBIM IIOTOMY, YTO HA HEro TPYAHO OIHO-
3HAYHO OTBeTUTh. Ilo3TOMY TakMMu BOIpOcaMu 3aHUMAIOTCs (UIIO-
cotbl, 103Thl U obbiBaTeNu. IlpocToil Bompoc mpeanonaraeT, XoTs Obl
B O0OLIMX YepTax, YTO UMEHHO MOXET ObITb OTBETOM HA HEI0 WM Ka-
KUM CII0COOOM MOXHO Moay4uTh oTBeT. Hampumep, Bompoc "Ckoiabko
OyaeT ABaxabl ABa?" MpeanojaraeTr, YTO OTBETYUMK BCIIOMHUT, MU BbI-
YUCIUT, WIM OOpaTuTcs B APYrMe€ WHCTAHUMU 3a CIPABKaMu, HO,
B KOHII€ KOHIIOB, BEPHET HEKUI OTBET, COOTBETCTBYIOLIUI BOIPOCY.

B SQL crnoxHbie Bonpockl (3anIpochl) SIBASIIOTCS KOMOMHAIUENH Tpo-
cteix SQL-3ampocoB. Kaxmblii mpocToii 3ampoc B KauyecTBE OTBETA
Bo3BpallaeT Habop 3anuceii (Tabiauily), a KOMOMHALIUSI MPOCTBIX 3a-
MPOCOB BO3BpallaeT pe3ybTaT TeX WJIM MHbIX Oofepaluii Hajl oTBeTa-
MU Ha MpocTble 3anpockl. YToOkl MOHSTH 3ampoc, Jydllle BCEro pa3o-
Oparbcsi B TOM, UTO SIBJISIETCS OTBETOM HA HETO, WIM TMOHSITh, KaKUM
00pa3oM MojiyyaeTcsl OTBeT.

B SQL cinoxnble 3ampochbl HOAYYAIOTCS M3 APYrUX 3aNPOCOB Clie-
JOYIOLIMMU CIIOCOOAMMU:

O BnoxeHueMm SQL-BbIpaxxeHus 3anmpoca B SQL-BbIpakeHUe Apyroro
3anpoca. [lepBblii M3 HMX Ha3bIBAIOT IMOA3AMPOCOM, a BTOPOH —
BHEIIHUM WIK OCHOBHBIM 3aIIPOCOM;

O nopumeHeHueMm K SQL-3anpocam oreparopoB 00bEAMHEHMS] U COEIM -
HeHus1 HabOpOB 3amuceii, BO3BPAILAEMbIX 3apocaMu. OTU ONepaTo-
Pbl HA3BIBAIOT TEOPETUKO-MHOKECTBEHHBIMU WM PEISIIIMOHHBIMMU.
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5.1. MNopa3sanpochl

TTonzanpoc — 310 SQL-BbipakeHue, HaYWHAIOIIEecss ¢ olepaTopa
SELECT, KOTOPOE€ COAEPXUTCS B YCIOBAU ONEPATOPA WHERE WU
HAVING Ui JIpyroro 3ampoca. Takum oOpa3omM, MOA3aNpoc — 3TO
3aMpoc Ha BBIOOPKY NAaHHBIX, BJOXEHHbIM B Apyroi 3ampoc. Brel-
HUU 3ampoc, cCOAEPXKAIIUN MOA3ANPOC, ECIA TOJABKO OH CaAM HE SIBJISI-
€TCsl TTOJ3AMPOCOM, HE 00S3aTENLHO JOJDKEH HAYMHATBCS C OIEepaTo-
pa SELECT. B cBolo ouepenb, Moa3ampoc MOXET COAEpXKaTb APYroi
nojzamnpoc u T. . IIpu 3TOoM cHavajia BBIMOJHSETCS MOA3AMpPOC,
UMEIOIIAN CaMbIil TITYyOOKWIA YPOBEHD BIOXEHUS, 3aTEM COJEPKAIIUN
ero mnojzamnpoc u T. A. Yacto, HO He Bcerna, BHELIHUI 3arpoc odpa-
IaeTcsl K OJHOI Tabmuile, a moazanpoc — K apyroi. Ha mpakrtuke
WMEHHO 3TOT CJIy4ail Haubojiee NHTEPECEH.

5.1.1. lNpocTblie noa3anpochl

IlpocTbie nom3ampockl XapakTepU3yloTCcsl TeM, YTO OHU (HOpMATbHO HU-
KaK He CBS3aHbl C COAepXAIMMM MX BHELIHMMHU 3aIpocaMu. ITo 00-
CTOSITEJILCTBO IIO3BOJISIET CHAYala BBINOJHUTL IIOA3AIPOC, PEe3ynbTar
KOTOPOIO 3aTéM UCIIONb3YeTCsl AJ1S BBIIOJHEHWS BHELIHEro 3ampoca.
Kpome mpocThix moa3amnpocoB, CyIIECTBYIOT €llle M CBI3aHHbIe (Koppe-
JIMPOBAHHBIE) [TOA3AIPOCHI, KOTOPBIE OYIyT pACCMOTpPEHbI B pasd. 5.1.2.

PaCCManI/IBaSI MPOCTBIE MOA3AIIPOCHI, CICAYET BLIACIAWTL TPU YaACT-
HbIX cJIydas:

O 11043aI1pocChl, BO3BpalldlOIIMEe €AMHCTBEHHOC 3HAYCHUE,

O nojazamnpochl, BO3BpalllAlOIIME CIHUCOK 3HAYEHUN U3 OMHOTO
CTOJIOIA TAOJHIIBI,
O noa3anpockl, BO3BpalLAOlMe HAOOp 3amuceid.

PaccMmoTrpum 3TH yacTHBIE crydan Oojiee moapoOHoO.

Pa6orta c eANHCTBEeHHbIM 3HaA4Y€eHUem

Honyctum, 13 TabauIIbl KimenTe: TPEOyeTCsl BbIOpATh JAAHHbBIE O TeX
KJIMEHTax, cyMMa 3aKa30B KOTOPbIX OOJIbIIE CPEIHETO 3HAUEHUSI. DTO
MOHO C/ieJlaTh ¢ MMOMOLIBIO cieaytollero 3amnpoca (puc. 5.1):

SELECT * FROM KimeHTE
WHERE
Cymmva 3akaza > (SELECT AVG (Cymma 3akaza) FROM KimeHTe) ;
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B nanHom 3ampoce cHayana BbIIOJHSETCS MMoa3ampoc (SELECT
AVG (Cymma 3akasa) FROM KHM@HTI:I). On BO3BpallacT €AMHCTBEHHOC
3HayeHue (2 He Habop 3amuceit) — cpeHee 3HAYeHUEe CTO0LA Cymma
saxasa. ECIM ckasarb TouHee, TO JAHHBII I10A3aIpoc BO3BpallaeTr
€IMHCTBEHHYIO 3aIlMCh, COAEpKAlllyl0 eIMHCTBeHHoe moje. Haiee
BBIIOJNHETCS BHELIHMI 3alpoc, KOTOPbIA BbIBOAUT BCE CTONOLbI
TaONULBl Kimenrto W 3aMUCU, B KOTOPLIX 3HAYEHUE CTOJOLA Cymmva
saxasa OOJbLIE 3HAYEHMS, MOJYYEHHOrO C IOMOIIbIO [OA3AIPOCaA.
Takum o6pazoM, cHayajga BBIIOJIHSIETCS MOA3AINPOC, a 3aTe€M BHELI-
HUI 3aIpoc, UCMOB3YIOIIMHA pe3yapTaT Ioa3anpoca.

B
[ Anpec | Cymma_sakasa | Pervo | Tenedon
| b | MeaHoe 197371 r.Canxr-Netepbypr np. Koponeea, 8,30, ke 777 1000 Cepepo-3anad 111-1111
| [Metpoe 197371 r.Caukr-NeTepbypr Konomaxckui np., 4.74 450 Ceeepo-zanag 111-2222
| |[Cwumopoe  Mockea, yn. Teepckas, a. 25, ke. 375 3000 Mockea 2423333
|| Bacuneee  Cenuwwapoeo, yn. ¥Ykpomeas, g. 22 200 Teepckan ofinacte | 555-1234
|| 3axapoe  Cankr-MeTepfypr Heeckwi np., n.152 8600 Cegepo-sanag 112-4321
|| Naenoe WpkyTck, ¥n. Nendna, 4.2 300 WMpkytckan ofinacte | 858-0987
5! Cymma 3aKaza Gonble cpeJHero YPORHA : 3aNpoc HA EbIGopKY g@
Wua | Anpec | Cymma_sakaza | Permox | Tenedqon ]7
» | Cupopoe  Mockea, yn. Teepckan, f. 25, ke. 375 3000 Mockea 2rA3333
Saxapoe | Caukr-letepbypr Hesckwi np., 4.152 8600 Cesepo-zanag, 112-4321 =
3aMHce! E 1 m@ W3 2 N
3anHce: [E] 1 E]@ H3 B

Puc. 5.1. Pe3ynbTar 3anpoca ¢ nog3anpocoOM CpefHEro 3Ha4yeHus

ITombITKa BBIMTOIHUTD CHGZ[y}OH_[I/Iﬁ HpOCTOﬁ 3alpoc MIPUBEACT K
olInoKe:

SELECT * FROM KimeHTE

WHERE Cymmva sakasza > AVG(Cymma 3akasa);

L Buwane g

BeipaxkeHne noasanpoca o6s3aTtenbHO AOMKHO ObITb  3aKMIOYEHO
B Kpyrmble CKOGKM.

TTonzanpoc, BooOOIIEe TOBOPSI, MOXET BO3BpalllaTh HECKOJbKO 3amu-
ceif. YToObI B 5TOM cjyyae B YCJIOBUM BHEIIHETo oleparopa WHERE
MOXHO OBUIO UCIIOJNb30BaTh ONEPATOPbl CpaBHEHUSI, Tpedyoliue
€JIUHCTBEHHOTO 3HAYEHUSI, UCTIONIb3YIOTCSI KBAHTOPbI, TaKKE KaK ALL
(Bce) 1 SOME (HEKOTOpHIi), onrcaHHbIe B paszd. 3.2.1.
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Honycrum, B 6a3e JaHHbBIX UMEIOTCS [1B€ TAOJIMULIbI:

O corpynunxu (Mma, BapniaTa), COAEpXKalllasd 3HAYEHUS] 3aprjiaThl
JUISl COTPYAHUKOB HEKOTOPOU (DUPMBI;
O CpieapHHaTaiBinpOMHmHeHHOCTM(TMHinpOMHmHeHHOCTM,

Cp =zapmsara), COAEPXKALIAs 3HAYEHUS] CPENHEr0 YyPOBHS 3apILia-
TbI /151 Pa3IMYHbIX TUIIOB IPOMBIILIEHHOCTH.

TpebyeTcst BbIBECTU CIMUCOK COTPYIHUKOB, MONYYAKOLIUX 3apILIary,
TIPEBBIIAIILYI0 CPENHUU ypOBEHb ISl JIIOOOr0 TUMA MPOMBIILIEH-
HocTu. C 3TOH 1I€ABI0 MOXHO BOCHOJIb30BATHCS CJACAYIOIIUM 3alpo-
coM (puc. 5.2):

SELECT Corpyznuuxu.l/iMa FROM CoTpyOHUKM
WHERE CoOTpyIHUKM.3apruiara >
ALL (SELECT Cp sapmnara FROM Cp zapriara B NPOMBIUIEHHOCTM) ;

& Cotpyanmiw : Tabn ||| & Cp_sapnnata_g_npoMbiliie HHOCTH. .. |= ||
Mma | 3apnnata | THFI_I'IpDI'u'IbILIJJ'IEHHDCTH| Cp_zapnnata

Wearoe EE) (I IEE 7500 El
NeTpoe Tooo) = || [ »]2 5000
Cunopoe 3000 13 4500 bd
Bacunees 12000 zanmee: (14 4] ] 2 [ L] vs 3
3axapoe 10000
MNaenos 4000| +|

SanMce: E 4 I—IE]E

51 Cotpyaumick ¢ Gonbmo# 3apniaTon : 3anpoc Ha ebiGopry Q@

h

HeaHoe
Bacuneee
3anapoe

3anHcs! E 4 | 1 E]@ H: 3

Puc. 5.2. Cnurcok coTpyaHWKOB, 3apniarta KOTOpbIX BbilLe cpeaHer
ONs BCEX TUMOB NMPOMbILLIIEHHOCTU

B JAaHHOM IPUMEPE HUCIIONb3YIOTCA I10JHBIC HMCHA CTOH6L[OB, CO-
Jepxailue B KadecTBe IpedukcoB umMeHa Ttadauu. Iloazampoc
(SELECT Cp sapmiara FROM CpisapHHaTaABAnpOMHmHEHHOCTM)B03—
Bpallla€T CIIMCOK CPCAHUX 3apIliar AJid pa3Ju4YHbIX TUIIOB IIPOMBILI-
JeHHOCTU. BblpaxeHue > ALL (0ojblle BCceX) O3HAYAET, YTO BHEL-
HUIA 3a11pOC 0JI2KEH BEPHYTb TOJbKO TC 3HAYCHMA CTOH6L[3 Bapmiara
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U3 TabaULbl CoTpynunky, KOTOPbIe OONbIIE KAXKAOrO 3HAYEHUS, BO3-
BPALLIEHHOIO BIOXEHHbIM MOA3AIIPOCOM.

PesyapTaTHbI COMCOK COTPYAHUKOB OYAET MHBIM, €CJM BMECTO
KBAaHTOpa ALL MPUMEHUTDH SOME MJIM ANY:

SELECT CotrpynHmxu.lVma FROM CoOTpyOHUKM

WHERE CoOTpyIHUKM.3apruiara >

SOME (SELECT Cp szapruiata FROM Cp saprylaTa B MPOMBIUIEHHOCTH) ;

DTOT 3alpoc BEpHET CIHMCOK COTPYIHMKOB, V KOTOPBIX 3aprriaTa
BbllIE CpeaHEel XOTS Obl ISl KAKOrO-HUOYIb OMHOIO THIIA IMPOMbILI-
neHHocTu. B manHoM TipmMepe K CIIHCKY, TTOKa3aHHOMY Ha puc. 5.2,
J00aBUTCSl 'Merpos', MOCKOJABKY €r0 3apIuiara Bbllle CpeaHel s
TPEThero TUITA TTPOMBIIIIEHHOCTH.

PasymeeTcs, BIOXEHHBIE ITOA3AIIPOCH MOTYT COAEpPXKATh YCIOBHS,
ompeaesIeMble OlepaTOPOM WHERE.

Ternepb paccMOTpUM 3alPOChl ¢ KBAHTOpaMU ALL U SOME JUid OoJiee
obiero ciyyas. [TycTb uMeroTcsl ABe TaOAUIIBI: T1, comepxKaliasl Kak
MUHMMYM CTOJOELL A, U T2, cOJepxKallas, 110 KpalHel Mepe, OjuH
cronben B. Torga 3anpoc ¢ KBAHTOPOM ALL MOXHO cOpPMYINPOBATh
cJeaylolumM 00pazoMm:
SELECT A FROM T1
WHERE A omneparTop CpaBHEHWS
ALL (SELECT B FROM T2);

3nech oneparop cpasnenms O0DO3HAYAeT JIOOOI oOmepaTop cpaBHe-
HUS U3 TE€X, YTO MePeuUciieHbl B pa3d. 3.2. 1. JlaHHbIN 3a0poc AO/KEeH
BEPHYTH CITUCOK BCEX TeX 3HAUEHMI CTONOIA A, I KOTOPBIX oIepa-
TOP CPaBHEHMSI MCTUHEH JUIsl BCEX 3HAYEHHUIA cTos0La B.

3anpoc ¢ KBAaHTOPOM SOME, OYEBMIHO, UMEET aHATOIMYHYIO CTPYK-
Typy. OH IOJIKEH BEpHYTh CIMCOK BCEX TeX 3HAYEHWH CcToj0ma A,
JUISL KOTOPbIX OIepaTop CPaBHEHMSI MCTMHEH XOTS Obl /ISl KaKoro-
HUOYIb OMHOTO 3HAYEHMS CTONONA B.

3anpoc C KBAHTOpPOM ALL CTAHET, BO3MOZXKHO, Gonee ITOHATHBIM, €C-
JIM MbI IIEPCIIUIIEM €r0 B TCPMUHAX MaTeMaTUYCCKOM JIOTUKU:

Va € T1.A Vb € T2.B (a omeparop cpaBHenus b);

JaHHoe BBIpAXKEHUE OIpeaesseT MOAMHOXECTBO 6cexX 3HAUYeHUIA
cronbua A TabAULBl T1, TAKUX, YTO IS 6cex 3HAUEHU cTosOLa B
TAOIUIIBI T2 BBITIOJHAETCS BhIpaXKEeHUE CPaBHEHUSI 3HAYEHU U3 A U B,
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3alMCaHHOe B KPyIJbIX cKoOkax. UTobObl chopMupoBaTh yKazaHHOE
MOAMHOXECTBO 3HAYEHHUI cToa01A A, JOCTATOYHO MPOCTO IPOBEPUTh
JUISL KaXIOro 3HaYeHUs 2, BBIIOIHSETCS JU BbIPAXEHUE CPABHEHUS
JUIsl BceX 3HAauYeHui ctobua B. Ecnu 1isg HeKOTOporo 3HaAYeHus U3 A
9TO BbIPAXKEHME HE BBIIOJHSIETCS XOTs Obl /I OJHOIO 3HAYEHUS U3 B,
TO OHO OTOPAaKOBBLIBAETCS, T. €. HE IONAAAeT B (POPMUPYEMOE MHOXKE-
CTBO. B IPOTMBHOM C/1y4yae OHO MONAIAeT B TpeOyeMOe MHOXECTBO.

YcaoBue ¢ KBAaHTOPOM SOME MOZKHO 3aIucarb Tak:
Va € T1.A db € T2.B (a omeparop cpaBHeHus b);

JlaHHOe BBHIpaXKEHUE OIpeaeaseT MOAMHOXECTBO 6cex 3HAuYeHMI
CTOJNIOmA A TAONUIIBI T1, TAKWX, YTO U KaXIOTo W3 HMX Halmercs
XOTST OBl OHO 3HAYEHME CTOj0IA B TAOIWIIBI T2, TP KOTOPOM BBI-
TTOTHSETCST BBIpaXXeHWe CpaBHEHUS 3HAYEHWI M3 A W B, 3aIIMCAHHOE
B KPYIIIBIX cKobKax. YToOBI chopMUpOBATh YKA3AHHOE TTOAMHOXKECT-
BO 3HAUEHWH CTOJIOIA A, JOCTATOUYHO MPOCTO TPOBEPUTD IS KasKIO-
TO 3HAYEHMS A, BBITOMHSETCS W BHIpAKEHUE CPABHEHUS XOTS OB
JUTST KaKOTo-HUOYIb OMHOTO 3Ha4YeHus M3 B. Ecam g HeKoToporo
3HAYCHUS M3 A 3TO BEIpaXeHUE He BBHITIOTHSIETCS JUIS BCeX 3HAYSHUIA
U3 B, TO OHO OTOpaKOBEIBAeTCS, T. €. HE ITIOMamaeT B (popMUpyeMoe
MHOXECTBO. B MTpOoTHBHOM ciIydae OHO ToIamaer B TpebyemMoe MHO-
JKECTBO.

Pa6oTa co cnuckom 3HaveHuit U3 ogHoro cronbéua

PaCCMOTpI/IM MNPpUMEHCHUE TIOA3AIIPOCOB, BO3BpAllAlOIINX HE €AUH-
CTBEHHOC 3HAYCHUE, a CITMCOK 3HAYEHUU U3 OIHOTO CTOJ'I6H3. l'lpez[—
IIOJIOKUM, YTO HEKas Cl)I/IpMa coGHpaeT HEKOTOPbLIC TEXHUYECKUC
CHUCTEMBI U3 KOMITOHCHTOB. I/IHCIJOpMaHI/IH O CHUCTEMAX, KOMIIOHEHTaxX
N CBA3SIX MEXIY HUMU XPAaHUTCA B CJICAYIOIINUX TPEX TabaIMIIAX:

O TOBap(ID7CMCT6MH,HaBBaHMe,OHMcaHMe,HeHax
a KOMHOHeHT(ID_KOMHOH@HT&,HaSBaHMe,OHMCﬁHMex
) COCTaB(IDicMCTeMH,IDiKOMHOHeHTa)

HdomycTM, Hac MHTEPECYeT CITMCOK CUCTEM, B KOTOPBIX MMeeTcs He-
KOTOPBIIf KOMITOHEHT, CKaXXeM, MHKpoIporeccop. s 3Toil 1enn
TTOAOUIET CIIOXKHBIA 3aIpocC ¢ MPEIUKAaTOM IN (B):

SELECT ID cumcremer FROM Cocras
WHERE ID xowmrioHeHTa IN
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( SELECT ID kommonedHTa FROM KomrioHenT

WHERE HaszBaHue = 'Muxpomnpoueccop' );

CHayasia BBIIOJHIETCS IOA3AMPOC, BO3BPAILAIONIMA CIUCOK MAEHTHU-
(puKaTOPOB KOMITOHEHTOB, MMEIOIINX HA3BAHHUE 'MuxpompoLeccop’.
Hanee, BHEUIHUI 3alpoCc CpaBHUBAET 3HAYEHME MACHTHUGUKATOPA
KOMIIOHEHTA M3 KaXAOW 3aliCH TaOJUIIBI Coctar C MOTYIEHHBIM
crnuckoM. Ecnu cpaBHeHue ycnelHo (cpaBHMBAEMOE 3HAUCHUE UMe-
eTcs B CIIMCKE), TO UISHTUGUKATOP CUCTEMBI U3 TOW 3Ke 3aIHUCU J10-
OaBJsIeTCsl B pe3yJbTaTHYIO TaOIuILy.

Tenepp chopMyaupyeM 3ampoc, BO3BPALLAIOLIMKA CIIUCOK CHUCTEM,
B KOTOPBIX HET 3adaHHOTO KOMIIOHEHTA, HANpuUMeEp, MUKPOITPOIIEC-
copa. B aTom 3ampoce Oyaer ABa moasampoca ¢ UCIOJAb30BAHKUEM
KJIIOUYEBBIX CJIOB IN M NOT IN (He B):

SELECT ID cumcreme FROM CocTan

WHERE ID cmcremer NOT IN

( SELECT ID cucremn FROM CocTas
WHERE ID xowmrioHenTa IN
( SELECT 1D KOMIIOHEHTa FROM KoMIIOHEHT
WHERE Haspanue = 'Muxpornpoueccop' ));

Pazymeercst, 5T0 OIMH M3 BO3MOXHBIX BapUAHTOB 3allpOCOB, BO3-
BpalLAIoLIMX TPEOYEMbIE JJAHHbIE.

Pa6ota c Habopom 3anucen

B nmomHodyHKIIMOHATRHBIX 06a3aX JAHHBIX IOA3AIIPOC MOXKHO BCTaB-
JSITb HE TOJBKO B OINEpAaTOpbl WHERE WM HAVING, HO U B olepaTop
FROM. TpyIHO OOHO3HAYHO CKa3aTh, 3a4eM 3TO HAMIO MeNaTh, HO, TEM
HE MeHee, CJIeAyIollas KOHCTPYKIins padoTaer:

SELECT T.crombeunl, T.crombeu?, ... , T.cronbeuN
FROM (SELECT ... ) T
WHERE ... ;

3mech TabiuWIle, BO3BpAllaeMOil TOM3AIPOCOM B OIMEpaTope FROM,
NpUCBAMBAETCS IICEBIOHMM T, a4 BHEIIHUN 3alpoc BBLACJSET CTONO-
IIBI 3TOM TAOIWIIBI U, BO3MOXHO, 3alCH B COOTBETCTBUM C HEKOTO-
PbIM YCIOBHEM, KOTOPOE YKA3aHO B OllepaTope WHERE.

IIpumep anst jaHHOK popMbl 3ampoca NpUBeIeH B KOHLE pa3zd. 5.2.2.
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5.1.2. CBa3aHHble noAa3anpochl

Cas3aHHble (KOppeNupoBaHHbIC) MOA3aNPOChl ¢ IPAKTUYECKONH TOY-
KM 3peHMsT Haumbojiee MHTEPECHBI, IMOCKOJIBKY IMO3BOJISIOT BHIPA3UTH
0oJiee CIOXHbIC BOIPOCHI OTHOCUTEABHO CBEACHMI, XpaHSILIUXCS
B Oase gaHHBLIX. OXHAKO IS UX NPUMEHEHHS! BaKHO MTOHUMATh, UTO
umeHHo Oyaer genarb CYB/ nias npegocraBieHust orsera. st Ha-
yajia JOCTaTOYHO YSICHUTH, YTO TPHU BBINOJHEHUM 3aPOCOB, CONEP-
2KAlMX CBSI3aHHbIE MMOJ3AIPOChl, HET TAKOIO YETKOro pas3ae/ieHus: BO
BpEMEHU BBIIOTHEHMS MEXIY MOA3aIIpOCOM M 3alPOCOM, KaK B CIIy-
yae mpocThiX IoazanpocoB. HamomHIO, 4To B ciydyae MpOCThIX IOJ-
3aMPOCOB CHAYAjIa BBIMOJHSETCS IMOA3AIIPOC, a 3aTeM cojepXKallni
ero samnpoc. B ciydyae cBSI3aHHBIX MOA3AIPOCOB IOPSIAOK BIIOIHE-
HUS 3ampoca B LEJOM WHOM, W €ro KejJaTeIbHO IMOHUMAaTb, YTOOBI
u3bexarb HegopasyMeHuii. OCHOBHOM IpPU3HAK CBA3aHHOILO MOA3a-
Impoca 3aK/II0YaeTcsl B TOM, YTO OH HE MOXKET OBITH BBIMTOJHEH CaMO-
CTOSITENIbHO, BHE BCSAKOW CBSI3M ¢ OCHOBHbIM 3ampocoM. PopmanbHO
3TOT IIPU3HAK OOHAPYXKMBAETCS B BHIPAXKEHWU CJOXHOTO 3ampoca
clelyloluM 0o0pasoM: MOA3AIpOC CChLIACTCS HAa TAOAMLYy, KOTopas
yIIOMUHAETCI B OCHOBHOM 3ampoce. CjemoBarejlbHO, ITOA3aIpocC
JOJKEH ObITh BBIIOJHEH B HEKOEM KOHTEKCTE ¢ TEKYLIUM COCTOSIHU-
€M BBITIOJTHEHMS OCHOBHOIO 3ampoca. PaccMOTpuM 3TO Ha Clemylo-
LIMX MpUMepax.

IIpexae yeM oOpaTUTbCS K KOHKPETHLIM MPUMEPaM, PACCMOTPUM
cHayaja HEKOTOPBI aOCTPAaKTHBINM M, B TO XK€ BpeMsi, TUIIMYHbIA 3a-
poc, cojiepXalluii CBA3aHHbIM noja3anpoc:
SELECT A FROM T1
WHERE B =
( SELECT B FROM T2 WHERE C = T1.C );

JaHHBIA 3ampoc Ha BbIOOPKY AAHHBIX (MOCKOJbKY OH HAuMHAETCs
C omeparopa SELECT) CONEPXKMT MOA3aIpoc, chOopMyIUpOBAHHbIN
B BBIPAXEHMH, PA3MELIEHHOM B OCHOBHOM 3aIIpoce I10C/Ie KII0YeBO-
IO CJI0BA WHERE.

OueBUHO, AAHHBIM 3apoc B 1IEJOM UCMOJb3YET ABE TaOJMIbL: T1
U T2, B KOTOPBIX €CThb CTOJOUBI ¢ OAWHAKOBBIMM UMEHAMW B U C
U ofMHAKoBbIMU TUNaMHu. Tloazanpoc, pacnoloXXeHHbI B BbIpAKEHUU
rocjie KIUYeBOro cjioBa WHERE OCHOBHOTO 3arpoca (SELECT B FROM
T2 WHERE C = T1.C), obpauraercsi K 3TuM ke taonuuam. [Tockonabky
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oiHa u3 Tabnuu (T1) QurypupyeT Kak B IOA3alpoce, TaK U BO
BHEIIHEM 3alpoce, TO IOA3aNPOC HEeNb3sl BbIIOIHUTb CAMOCTOS-
TeJAbHO, BHE CBI3M C BHELIHUM 3ampocoM. [losTomy BbiMOJHEHME
3ampoca B 11eJIoM (T. €. BHEILHEero 3amnpoca) MPOMCXOIUT CASAYIOIUM
o0pazoM:

1. CHavaya BBLIEISIETCS MepBasl 3alMuch W3 TAOMMIBI T1, YKA3aHHON
B olleparope FROM BHEIIHETO 3arpoca (BcsS 3alMMCh TAOMWUIIBI T1,
a He TOJNBKO 3HAYeHMe CTONOIA A). DTa 3amuch HA3BIBAeTCS Te-
KyIlei. 3HaYeHUs CTONOIIOB TS TOM 3amUCU JOCTYITHBI U MOTYT
OBITH UCIIOJIb30BAHBI B IMO3AIIPOCE.

2. 3aTeM BBIIOJHSIETCS MOA3AIPOC, KOTOPbId BO3BpallaeT CIMCOK
3HaYeHU cTonbLa B TAOAMLbL T2 B TeX 3alUCSIX, B KOTOPbIX 3Ha-
yeHue cToOla C paBHO 3HAYECHUIO CTOJIOLA C U3 Ta0IMLbl T1.

3. 3ampoc, chOpMYJNPOBAHHBIA B paccMaTpuBacMOM IIpUMeEpe,
MpeanoyaraeT, 4Yro €ro IIoA3alpoC BO3BpaIllaeT €INHCTBEHHOE
3HaueHue (CMMCOK ¢ €IUHCTBEHHBIM DJIEMEHTOM), ITOCKOJIbKY
B olepaTope WHERE MCIMOJIB3YETCsl ofepatop cpaBHeHus (=). Ecnu
3TO HE TakK, TO MOTpedyeTcs MCIOJIb30BaHUE, HAIPUMED, MPeau-
karoB. Kak Obl TO HM OBLIO, CUMTAEM, YTO B 3TOM IpUMeEpe IOJ-
3aMpoc BO3BpalllaeT SAMHCTBEHHOE 3HaueHUe. Terepb BBIITOIHSI-
€TCs OoIlepaTop WHERE OCHOBHOro s3ampoca. Eciau 3HavyeHne
cTOJIOLA B B TeKyllel (BbIAEJEHHON) 3anmucu Tabaulbl T1 PaBHO
3HAYEHMIO, BO3BPAIllEHHOMY IT0[I3aIIPOCOM, TO 3Ta 3aIlMCh BBIIE-
JISIETCS BHEIIHUM 3aIIPOCOM.

4. Omneparop SELECT BHELIHEro 3ampoca BbIIOJHSET MPOBEPKY YC-
JIOBUSI CBOEIO OIEparopa WHERE. A HMEHHO OH IPOBEPSIET, pABHO
JM TEeKyLlee 3HayeHue CToaA0ua B Ta0JULbl T1 3HAYEHUIO, BO3-
BpalieHHoMy noazanpocoM. Eciu ga, To 3HavyeHue cTonbua A Te-
Kyluleil 3anuMcy TaOnMIbl T1 MOMEIIAETCS B Pe3yJbTaTHYIO TalOnu-
1y, B [POTMBHOM Cjlyyae 3aluch MTHOPUPYeTCs. 3areMm
MPOUCXOIUT Iepexoa K cienylolieidl sanucu Tabnuupl T1. Tenepp
JUIsl Hee BBIIOJHIETCS I0A3aIpoc. AHAMIOIMYHbIM 00pa3oM Bce
OMMCAHHOE MPOUCXOAUT ISl KaXKAOH 3amucy Tabauubl T1.

‘ Mpumeyanune }

Mpu chopMmpoBaHMKN CBA3AHHLIX 3aNPOCOB PEKOMEHAYETCS UCMOMb30-
BaTb MOJIHbIE WMeHa CToNOUOB, a Takke NCEeBAOHMMbI Tabnuy u
cTonbuoB Ans Toro, Ytodbl He 3anyTaTbcsi. B npuBeseHHOM npumepe
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“MMeHa Tabnmu, U cTonbLOoB AOCTAaTOMHO KOPOTKM, YTOGLI HE UCMOMb30-
BaTb ANS HUX NCEBAOHUMbI. OAHAKO MPUMEHEHNE MOSHLIX MMEH
cTon6uos caenano 6bl SQL-BbIpaxeHue 3anpoca 6onee NOHATHLIM:

SELECT Tl1.A FROM T1
WHERE T1.B =
( SELECT T2.B FROM T2 WHERE T2.C = T1.C );

Tenepb obpaTrMcs K Ooiee WIN MeHee KOHKPETHBIM TIpUMepaM.

Hepenko Toprytouine ¢GUpMBl J€1al0T CBOUM KJIWEHTaM CKUIKH,
pasMep KOTOPbIX 3aBUCUT OT CYMMbl IOKyNKu (3akasa). Ilpeamoso-
KUM, pasMepbl CKUJIOK (KOd(hdUIMEeHTHI) 3alaHbl B BUAE TaOIUIIbI
Cxmnxm, II0KA3aHHON Ha puc. 5.3. B aToil Tabauue comepxkarcs rpa-
HULIBl MAa30HOB CYMMbI MOKYNKW M COOTBETCTBYIOLIUE KO3(hhu-
LUEHTbl CKUAKU. TTOHATHO, YyTO 4yeM OoJiblle CymMMa IOKYNKHU, TEM
6oJblie Kod(phUITMEHT CKUAKU (pa3Mep CKUAKU paBeH CyMMe TOKYII-
KW, YMHOXEHHOI Ha KoadhduuueHt ckuiaku). Torga, 4roObl y3HATb,
KaKoBa CKUAKa JUIsl KJIMeHTa, cKaxeM, 3axapoBa, CBEIEHUS O KOTO-
POM HaxodsTcs B APYroil Tabiauue, Hanpumep, Kmmenrs (CM. puc. 3.1),
MOKHO BOCITOJIb30BaThCS CJAEAYIOLINM 3aIIPOCOM:
SELECT Cxmokxa FROM Cxuokm
WHERE MmH cyvma <=
( SELECT Cymma szaxasza FROM KimeHTH
WHERE Mma = 'Baxapos' )
AND
Maxc cymma >=
( SELECT Cymma 3zaxasza FROM KimeHTH
WHERE Jma = 'BaxapoB' );

_1 Cknppm : TabnHua E]@

WlMH_Cymma | MaKu:_u:ymma| Crunka -~
id a 933 99 )
- 1000 299599 am
3000 4399 99 o0z
- 5000 999999933 99 0,05«
Janumck: [E lil [B[E H3 4

Puc. 5.3. Tabnmua cknook
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3aech MOA3AIPOC COCTOUT M3 ABYX aHAIOTMYHBIX IIPOCTHIX 3aIPOCOB,
CBSI3aHHbIX JOCMYECKUM CcOI030M AND (u). Takum obpaszoM, mnoasa-
NPOC SIBISIETCSI COCTABHBLIM. 3alpoc B LEJOM BBIIOIHSETCS CAeaylo-
wuM obpasom. CHavana B TaO/ULE Cxmmxy BbIAEISETCS IIEPBast 3aIIUCh.
Hanee BbIMOJHAIOTCS ABA MACHTMYHBIX MOA3AMpOca, BO3BpALIAIOIIUE
3HAYEHUE CTOAOLA Cymma zaxasa TAOMMUbI KuenTe MPU YCIOBUU,
4TO CTOJOEL VM MMEeT 3HAYeHUEe '3Baxapos'. [Ipeamonaraercs, 4To
MOA3AIPOC BO3BPAILACT €AMHCTBEHHOE 3HaueHue. Eciau 3To He Tax,
TO B Oleparope SELECT BMECTO MMEHHM CTOJOLA CAef0BaN0 Obl HAIM-
catb (YHKUMIO SUM(Cymma zaxasa). Pe3ynbTarbl [M0A3aMpPOCOB
CPaBHMBAIOTCH C TEKyLIMMU IpaHULAMU jaManasoHa ckuiok. Eciu
00a cpaBHEHUS ycIellHbl (MCTUHHBI), TO BHELIHUN 3aIpoc BO3Bpa-
W@eT TeKyllee 3HaueHue KoadhUUUeHTa CKUAKUA. B nporuBHOM
cilydyae B TabNuULE Cxumxy MPOUCXOAUT MEPEXOa K Caeaylouieil 3amu-
CH, U BCE ITOBTOPSIETCS, KAK OMKMCAHO paHee.

Kak m3BecTHO, 3ampoc Bo3BpallaeT ONHY WM HECKOJLKO 3amucei
nbo He BosBpallaeT HuYero. PaccmorpuM mpuMep, B KOTOPOM Tpe-
OyeTcsa TIpoBepKa CYIIECTBOBaHMS 3amuceit. Tak, wHorma Tpebdyercs
BBIOOpKA 3amuceil M3 OaHON TAOJIMIIBI TIPW YCIOBMH, UTO B IPYroOif
TaOJIUIIE CYIIECTBYET XOTsI OBl OJHA COOTBETCTBYIOIIAST 3AITHCh.

Ilycth B 6a3e gaHHbIX UMEIOTCS:

O rtabaulia lpomaxu, cOAepXallas MaHHbIE O MPOAaXaxX TOBAPOB
HEKOTOpON (UPMBI, B TOM YHCJIE CTONOEL ID ximenta (MIEHTH-
(ukatop KinueHTa);

O rabauMua KouTaxTe, COJAEpXKallasd JaHHblE O IIOKYIATeslsx
(IDixnmeHTa, Vma, Appec, TeneQOH),l{O HE€ coacpxallad CBCIAC-
HHUH 00 UX MOKYIIKaX.

TpebyeTcs MoNyyuTh CBEIEHUS] O KIUEHTaX, CAENaBIIUX XOTS Obl OJHY

MoKyInKy. Jlanee npuBeaeH 3ampoc, BLIMOIHAIONIUN JaHHOE 3a/JaHUe:
SELECT Mwma, Appec, Tenepon FROM KoHTaKTEL
WHERE EXISTS

( SELECT DISTINCT ID wmenTta FROM Ilpomazu

WHERE HpOﬂaXM.ID_KHMeHTa = KOHTaKTH.ID_KHMeHTa )

3nech mpenukar EXISTS (CyLIEeCTBYeT) NMPUHUMAET 3HAYEHME true,
€C/IM MOA3AIPOC BO3BPAILAET XOTS Obl OJHY 3allMCh, U TOrAA BHELI-
HUI 3aIpoc BO3BpalllaeT UMS KJIMEHTa M €ro AaHHbIe U1 KOHTAKTa.
Ilockonbky B 3ampoce TpedyeTcsl MpoBepKa CyLIECTBOBAHUS 3aMuUcei,
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BO3BpalllaéMbIX [10/3alIPOCOM, @ HE CaMM 3alliuCu, TO MPUBEJACHHOE
SQL-BbIpaKeHHUE MOXHO HECKOJbKO YIPOCTUTD:
SELECT Mwma, Appec, Tenepon FROM KoHTaKTEL
WHERE EXISTS
( SELECT DISTINCT 1 FROM [Ipomaxu

WHERE HpOﬂaXM.ID_KHMeHTa = KOHTaKTH.ID_KHMeHTa )

3mech, YTOOBI BBITIOMHUTE ITOA3ANPOC, COASPKUMOE pe3yIbTaTa KOTO-
POro Julst Hac He BaXHO, BMECTO MMEHM CTO/I0LA BCTAaBI€HA IIPOCTO
mdpa 1. Pasymeercd, B TaHHOM ciIydae MOXKHO OBUTO OBI MCITONB30-
BaTh U J1I00OE APYyroe 4ucno. DTo cBoero poaa "¢poxyc-noxyc'.

CBsi3aHHbIE [10J3alIPOChl MOLYT OTHOCHUTBLCSI K TOM e Tabnule, 4To
M BHEWIHUM 3ampoc. B aTHX caydasx JUisi OAHON U TOW 3Ke Tabauiibl
UCIOJB3YIOTCS Pa3iMyHble IICEBIOHMMbI, YTOObI [10KAa3aTb, U3 KaKUX
3anucelt cieayeT BbIOUpPATh TpeOyemble 3HaueHusl. Kpome Toro, momi-
3aIpOChbl MOTYT COJAEPXKATbCS HE TOJNbKO B ONEPAaTOpPE WHERE, HO U B
omneparope HAVING, KOTOPbIA OOBIYHO (HO He BCeraa) WCMoiab3yeTcs
BMECTE ¢ OIepaTOpPOM IPYIIIUPOBKU GROUP BY (cM. paso. 3.2.2, 3.2.3).
B cneayromiem npumepe u3 TabIULbl Mponaxy BbIOUPAETCS CIIMCOK TEX
KJIMEHTOB, Y KOTOPBIX MaKCUMAJIbHas CyMMa 3aKa30B KaK MUHHUMYM
B 1,5 paza Gosnbliie CpeaHero pa3mMepa 3aKazoB OCTA/IbHbIX KJIMEHTOB:

SELECT Tl.ID_KnmeHTa FROM Ilponmaxm T1

GROUP BY T1.ID xmeHTa

HAVING MAX(T1.Cymma 3axasa) > ALL

( SELECT 1.5*AVG(TZ.Cymmva 3axasza) FROM Ilpomaxm T2
WHERE T1.ID xumenTta <> T2.ID ximMeHTa );

JlaHHBII 3ammpoc padboTaeT CAeAyIOIINM 00pa3oM:

1. 3anucu TabauUbl Nponaxu TPYMITUPYIOTCS MO 3HAYEHUAM CTOJIOLA
ID kumeHTa.

2. Ilony4yuBliuecs rpynmnbl 00padaThIBAIOTCS OIEPATOPOM HAVING:
JUISE KXKJIOW TPYMNIIbl BBIYKCIASIETCS MaKCUMaJbHOE 3HayeHue
CTOHGHa.CyMMaisaKaBa(MAX(Tl.CyMMaigaKasa))

3. Ilomzampoc ABaxXAbl IPOBEPSIET CpeAHEe 3HayeHue croudua
Cymma_zaxasza JUI BCEX TeX 3alMceil, B KOTOPBIX 3HAYEHUE
ID wimenrTa OTIMYAETCA OT 3HAYEHUS ITOrO XK€ CToabLa B TEKy-
IEeN Tpynme BHEIIHEro 3amnpoca (WEERE T1.ID ximerTa <>
T2.ID wnmenta). [lo3TOMy A1 onHOM U TOil Xe TaGMULIbI UC-
MOJIb30BAIIMCH JIBA PA3TUYHBIX MICEBIOHUMA.
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5.2. TeopeTUKO-MHOXXeCTBEHHbIe
onepauuun

Hapn naGopamu 3ammceii, comepXalumxcs B TaOJMIax 0asbl JaHHBIX
/UM BO3BpAllla€MbIX 3aIPOCaMU, MOXHO COBEPIUATb TEOPETUKO-
MHOXECTBEHHBIE OIepallii, Takue KakK JeKapTOBO MPOU3BEICHUE,
oObeauHeHUe, IepecedeHre M BbluUTaHue. YTo Takoe TeopeTuKo-
MHOXECTBEHHBIE OIlepalliyl, JOCTATOYHO TOAPOOHO paccMaTpuBa-
Joch B en. 1.

5.2.1. [lekapToBO npounssegeHune
HabopoB 3anucen

HekapToBo MpOoM3BeAEHUE NBYX TAOMMIL YK€ PACCMATPUBAIOCH PaHee.
Hanowmnto, 4to 3ampoc:

SELECT crmmcokCronbrioe FROM T1, T2, ... Tn;
BO3BpallaeT Hadop 3allUceid, MOJYyYEHHbIM B pe3y/bTaTe JeKapTOBOIO
Mpou3BeeHUs] HAOOPOB 3amuceid U3 Tabauil T1, T2, ... , Tn. TabauLBbI,
yKa3aHHbI€ B OIEPArope FROM, MOLYT ObITb Kak Tabauiamu 0asbl
JAHHbBIX, TAK U BUPTYAJIIbHbIMU TaOIUIIAMU, BO3BPALIAEMBIMU KaKUMU -
HUOYIb 3aIPOCaAMMU.

HMHoraa tpedyercsl Moay4yuTh AeKapTOBO MPOU3BEAeHUE TAaOIMIIbI ca-
Mol Ha cebs. B sToM cirydyae HeoOXoaMMO TPUMEHUTH pasauIHEIe
IICeBAOHMMBI /Ul DTOH TaOIMLIbI, HAIIPUMED:

SELECT crmcorCronbrioB FROM Mytab T1, Mytab T2;
O6paTI/IT€ BHUMAHHNE, YTO ITOIBITKA BBIITOJIHUTD 3aITPOC:

SELECT crmmcorCronbrioB FROM Mytab, Mytab;
MpUBEIET K OLIKOKE.

B cnucke cronbuoB ciaemyeT MCIOAb30BaTh IOJHBIE MMEHA CTOJO-
1I0B, WCTIONB3YS TCeBIOHWMBI TAOIUII, WU CUMBOJ (*), eclii Tpeby-
€TCsl MOJYYUTb BCE CTOJOLIBL.

Hnsa pekaprosa npousBeaeHus1 B SQL taxke AOMycTMM CHUHTAaKCUC
C KJIIOYEBBIMM CJIOBAMU CROSS JOIN (IEPEKPECTHOE COeAMHEHNUe):

SELECT crmmcorkCronbrioB FROM Mytab T1 CROSS JOIN Mytab T2;
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‘ Mpumevanue }

PaccmoTtpeHHble Beipaxkenus paboTtaloT B NONHOMYHKUMOHaNbHbIX Oa-
3ax AaHHbix. B Microsoft Access ana nonyyeHus AekapToBOro Npous-
BeEHMS BO3MOXHO MWCMNONb30BAHME BbIPAXEHUA (SELECT cmucox-
Cron6gos FROM T1, T2, ... Tn), TONbKO ecnu BCe Tabnuupl
B CMMCKE MMEIOT pasnuuHblie nmeHa. Ecnn Tpebyetca pekaptoBo npo-
nsBegeHne Tabnmubl camon Ha cebsl, TO B BblpaKeHWKN (SELECT cmr-
cokCronbros FROM Mytab T1, Mytab T2) ACCesS aBTOMaTu4yecku
006aBMT KIIOYEBOE CIIOBO AS Mepen, KaxabiM nceBAoHMMOM. [onbiTka
MCNONb30BAHUA KITIQYEBbIX CMOB CROSS JOIN B Access npuBeaer
K oLinOke.

3ampochkl Ha IE€KapTOBO IpoM3BeAeHUE caMU 10 cebe OUeHb PEeaKO
UCoNb3yI0TCsd. OHU MPUOOPETAIOT HEKOTOPBIA CMBICI, €Clu IMpUuMe-
HSIOTCSl C OIEPATOPOM WHERE.

HomyctuM, 4YTO UMeeTcsl TabMWUa  Pejicer (HAYAJBHHI TYHKT,
KOHEUHEV IIYHKT), COAEPXAlllasl CBEJEHUS O TOM, N3 KAKMX MYHKTOB
U B KaK1€ MOXHO TOMacTh ¢ MOMOIIbIO TOTO WM WHOTO aBuapeiica.

° HAYANBHEIA_NYHKT | KOHEYHEIA_NYHKT

cudll =
c-:’ee

Puc. 5.4. Npad n tabnmua oOCTUKMMOCTU MYHKTOB

Lu SR Y T = = = = B == R ol =
I 2 m g0 Mo

Ha puc. 5.4 noxazan rpadp AOCTMXKMMOCTM IIYHKTOB HEKOTOPBIM
aBMapeiicoM U COOTBETCTBYIOIAs €My Tadauua Peiicar. Kaxiaoi
CTpesiKe Ha rpade ¥ KaXIoil 3amucy TabNMIbl COOTBETCTBYET HEKO-
Topblid peiic. He TpynHO 3aMeTuTb, YTO M3 HEKOTOPbIX IIYHKTOB
B APYLM€ MOXKHO IIOIIACTb TOJbKO € MNEPECaAKOol Ha IPYyroi peic,
T. €. 4Yepe3 TpaH3UTHbIA NOyHKT. Cleaylouiuid 3ampoc BO3BpallaeT
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tabnuuy (puc. 5.5), coaepxKallylo CBeJEHUS O JOCTUXUMOCTU IyHK-
TOB B TOYHOCTU 4YE€PE3 OJHH TpaH3l/ITHbel IIYHKT:

SELECT T1. HALIAJTL-)HBHZ_HVHKT , T2. KOHELIHBHZ_HVHKT

FROM Permicer T1, Perice T2

WHERE T1. KOHELIHBHZ_HVHKT = T2. HALIAJ'[L-)HBHZ_HVHKT;

HAYANEHEIR_NYHET | KOHEYHBIR_NYHET
b C
b G
s F
| E
[ a D
e E
B D
| H

Puc. 5.5. Tabnmua OCTUXMMOCTU MYHKTOB
yepes3 OOMH TPaH3WUTHbINA MYHKT

PaccMoTpum gaHHbI 3anpoc Gonee noapodHo. CHayana OH BBIIOJ-
HSEeT ACKAPTOBO MPOM3BEACHUE TAONMIbl Peiicer HA ITY XK€ TaOIULLY.
B pesynprate monyyaercs Tabnuua ¢ YETBIPbMS  CTONOLAMM:
T1.HAUAJIBHEY NYHKT, T1.KOHEUHHM IIYHKT, T2.HAUAJIBHEL IYHKT
M T2 .KOHEUHHI IIYHKT. 3aT€M U3 [OJYYCHHOM TabJauLIbl BIOUPAIOTCS
TaKUe 3allUCU, B KOTOPbIX T1.KOHEUHEY IIYHKT = T2.HAUAJBHHM IIVHKT.
DTO U €CTb Mapbl MYHKTOB, MEXIY KOTOPBIMU B Ipacde AOCTUXKUMO-
CTH HAXOAUTCS OAMH MPOMEXYTOUHbI HyHKT. HakoHell, U3 4eTbl-
pex CrosdUOB BbUACSIIOTCS TOJbKO [1BAa: T1.HAYAJIBHHIA [YHKT
U T2 .KOHEUHHV IYHKT.

3ampoc, comepXXallnii CBENEHNS O TOM, B KaKHe ITYHKTBHI MOXHO T10-
MacTb Tak WJIK WUHaYe, OyIeT paccMOTpeH B pa3d. 5.2.2.

5.2.2. O6beanHeHne HabopoB 3anucen
(UNION)

Hepenko Tpebyercs oOBeAWHUTH 3allMCH ABYX WM Oojiee TaOIUII
¢ TIOXOXXMMU CTPYKTYpaMH B ofHy Tabmuiry. MHave roBops, K Habopy
3amuceli, BO3BpallaeMOMY OIHUM 3alpocoM, TpebyeTcsl HOO0aBUTHb
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34IMCU, BO3BPALLAEMbIE APYIUM 3alpocoM. st 3TOro cllykuT ore-
parop UNION (oObeiuHeHue):

Bampocl UNION 3BampocZ;

le/I OTOM B pe3y.JIbTaTHOﬁ TabNULIE OCTAIOTCS TOJAbKO OTIMYAIOLIME-
cs 3anucu. YroObl COXpPAaHUTL B HeHl Bce 3dIlliMCH, ITIOCJIC OoII€paropa
UNION CJICAYECT HAIlMCaTb KJII04YE€BOEC CJIOBO ALL.

HaHpI/IMep, TaOMUIBl KiavenTtsr U KoHTaxkTs WMEIOT OJHOTHUITHBIE
CTOJIOUBI Vims U Ampec. Toraa, YToObl MOIMOJHUTH CHUCOK JAHHBIX
0 KJIMEHTAaX CBEACHUSIMU U3 TAOJUIBl KouTaxTe, JOCTATOYHO BBIMOJ-
HUTH CIEAYIOIIUIA 3apocC:

SELECT ¥msa, Ampec FROM KimeHTEr

UNION

SELECT lma, Apmpec FROM KoOHTaKTEL;

BosMoxxHO, uTOo B 00emx OObeIMHSEMBbIX TaOMUIAX, KinenTs W
KoHnTakTe, WMMEIOTCS 3allMCH C OJMHAKOBHIMM IIapaMH 3HaYeHUI
B cToNOIax vms U Anpec. OQHAKO B pe3yIbTaTHON TabnuIe JAHHOTO
3ampoca MOBTOPeHUI He OyIeT, KaK ecii Obl BBl MCIIOJIb30BAIN OIIe-
parop UNION DISTINCT.

OHCp&TOp UNION MO2KHO IIPUMECHATb TOJIbKO Ta6HI/ILLaM, YAOBJICTBO-
pAMOIIMM CJICAYIOIIUM YCIOBUAM COBMCCTUMOCTU:

[ KoIu4YecTBa CTOJIOLIOB OOBbEIMHAEMBIX TAOINLL JOJLKHBI ObITh PABHEI,

O naHHbIE B COOTBETCTBYIOLUMX CTOJAOLAX OObeAMHSEMBIX TaONull
JOJLKHBL UMMETh COBMECTUMMbIe TuIbl. Hampumep, CUMBOJIbHBIE
(CTpOKOBbIE) TUIIBI CHAR UM VARCHAR COBMECTHUMbI, & YMCIOBOU U
CTPOKOBBIIA TUIIbI HE COBMECTUMbIL.

OO0parture BHUMaHUE, YTO MMEHA COOTBETCTBYIOIIUX CTOJOIIOB M MX
pasMepbl MOTYT OBITb pas3aUYHBIMU. BaxHo, 4YTOOBI KoJaM4YecTBa
CTONOIOB OBUIM PaBHBI, & UX TUITHI OBUIM COBMECTUMEL. YTOOKI 00be-
JUHUTb HAOOPBI 3amuceli ¢ HECOBMECTUMBIMHM II0 TUIY HAHHBIX
cronbuaMu, ciaegyeT IMPUMEHUTh (PYHKUINIO IIpeoOpa3soBaHUs THUIIA
JaHHBIX CAST (). Hampumep, ciaeayroulmnii 3alpoc BO3BpallaeT CITH-
COK MMEH KJIMEHTOB, K KOTOpPOMY I00aBjI€H CIHCOK CYMM 3aKa3oB
(He OymeMm oOOCYXHaThb IPAKTUYECKYIO ITOAB3Y WM CMbICI TaKOTO
Crucka):

SELECT Vs FROM KimmeHTH

UNION

SELECT CAST (Cymma 3zaxasza AS CHAR(10)) FROM KimeHTe;
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Korna tpebyercsa oObenMHUTH 3amMcU IByX TAOAML, MMEIOLLUX Ofl-
HOUMEHHBIE CTOJIOLBI ¢ COBMECTMMBIMM TUIIAMU, MOXHO HCIIOJb30-
BaTb OIlepaTop UNION CORRESPONDING (OObEIMHEHUE COOTBETCT-
BYIOLLLUX):

SELECT * FROM TaGumial

UNION CORRESPONDING (cmcoxCTonbrioB)

SELECT * FROM Tabumiial;

ITocae xmoueBoro cjioBa CORRESPONDING MOXKHO yKa3aTh CTOJIOLIBI,
MMEIOLIMECs] OAHOBPEMEHHO B o0eux Tabnuuax. Eciu sToT cnucok
CcTONOIOB HE yKa3aH, TO Mpearnojaraercs CIUcoK Bcex mMmeH. Ilpu
5TOM BO3MOXHbI HEJ0pa3yMeHus.

B paso. 5.2.1 paccMmarpuBaics 3anpoc, BO3BpallAOLIMA TAOAULY €O
CBEJEHUSIMU O JOCTHXKMMOCTH IYHKTOB B TOYHOCTH Yepe3 OIUH
MMPOMEXYTOUHBI NYHKT (cM. puc. 5.4, 5.5). Tenepb chopmyaupyeMm
3aMpoc Mo-ApyromMy: Tpedyercs MOJy4UuThb CBEIEHUS O TOM, B Kakue
IYHKTBl MOXHO IOIIacThb, CAEAaB He Oojiee OoaHON mepecanku (T. e.
0e3 mepecaJoK WU ¢ OAHOU Mepecaakoit). st 5TOro A0CTaTOYHO
OOBEJAUMHUTD 3alUCU MCXOJHOU TadNMLbl Peiicmi C PE3YJbTaToOM 3a-
Mpoca o0 AOCTUXUMOCTU Yepe3 OJUH ITPOMEXYTOUHBII MYHKT:

SELECT HAUYAJBHSI IYHEKT, KOHEUHED! IIVHKT FROM Peiicu

UNION

SELECT T1.HAUAJIBHH IIYHKT, T2.KOHEUHH ITYHKT

FROM Peticul T1, Pemcer T2
WHERE T1.KOHEUHBJ] IIYHKT = T2.HAUAJIBHEV IIVHKT;

Pesynbrar manHoro sampoca mokasaH Ha puc. 5.6.

AHQJIOTUYHBIM 00pa3oM MOXHO C(OpMYINpPOBAaTh 3aMPOC O JOCTH-
KMMOCTU IIYHKTOB, B KOTOpPbIE MOXHO IOIACTb NOCPEACTBOM He 00-
jJee ABYX, TpeX W T. A. IepecagokK. 3ampoc, COAepXallluii CBEIeHUS
O TOM, B KaKH€ IIYHKTbl BOOOIIE MOXHO IIOINACTb, OyAET pacCMOTPEH
jganee B pasd. 5.3.5.

PaccMmoTrpeHHBINt 3alpoc  BO3BpaIlaeT CBEICHUS O JOCTIKHUMOCTHU
IIYHKTOB M3 BCEX BO3MOXHBIX HAUalbHbIX ITYHKTOB. A €CIM Ham
HYXHBI CBEICHUS O IOCTYDKMMOCTH TOJIBKO M3 OMHOTO TYHKTA, Ha-
npumep, A? B aToM ciydae 10CTaTOYHO A00ABUTDH €llle OJAHO YCIOBUE
B OIlepaTop WHERE:

SELECT HAUAJBHAI MYHKT, KOHEUHED IIYHKT FROM Pefich

UNION
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SELECT T1.HAYAJIBHEM IIYHKT, T2.KOHEUHB IIVHKT
FROM Peticul T1, Pemcer T2

WHERE T1.KOHEUHBI IIYHKT = T2.HAUAJILHEN MYHKT
AND Tl.HAQAHbHHﬁ_HYHKT = 'A";

HAUANEHEIA_MYHKT [KOHEUHEIR_NYHKT
OB B
[ | C
[ | D
[ | E
[ | F
[ | G
| |e C
| |e D
| |e E
| |e F
| |e G
| |c D
| |c E
| |c H

D H

Puc. 5.6. Tabnmua JOCTUXMMOCTU MYHKTOB, B KOTOPbIE MOXHO MOMNacCTb,
coenaB He 6ofnee ooHOW nepecankn

Bwmecte ¢ Tem, 1omycTUM U TaKOU KBUBAJEHTHBIN 3aI1poc:

SELECT * FROM (

SELECT HAqAﬂbHHﬂ7HYHKT, KOHEQHHﬂ7HYHKT FROM Perich

UNION

SELECT Tl.HAQAHbHHﬂ7HYHKT, T2.KOHEQHHﬂ7HYHKT

FROM Permicer T1, Perica T2

WHERE Tl.KOHEQHHﬂ7HYHKT = T2.HAQAHbHHﬂ7HYHKT) T

WHERE T.HAQAHbHHﬂ7HYHKT = 'A";

5.2.3. NepeceyeHne HabopoB 3anucemn
(INTERSECT)

IlepeceueHue aByx HAOOpPOB 3aIUCEH OCYILECTBISETCS C IOMOILIBIO
onepaTopa INTERSECT (IlepeceueHue), BO3Bpallalollero Tab/ully,
3alUCH B KOTOPOIi ComepKaTcs OAHOBPEMEHHO B BYX Habopax:

Bampocl INTERSECT 3ampoc’;
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le/I OTOM B pCSYJIbTaTHOfl TabNULIE OCTAIOTCS TOJAbKO OTIMYAIOLIME-
cd 3anucu. YTobbl COXpaHUTb B Hel IOBTOPAIOLIUECA 3aIlIUCU, ITIOCIC
o1I€paropa INTERSECT CJIACAYCT HAIIUMCATb KIIOYE€BOEC CJI0OBO ALL.

Kak u B OorIeparope UNION, B INTERSECT MOXKHO MCITOJbB30BATH KIIO-
YyeBOoe CJIOBO CORRESPONDING. B atom clIyqya€ HCXOOHbBIC Ha6opr
JAHHBIX He 0053aTeIbHO JO/IKHBI OBITH COBMECTUMBIMU IJISL O6’I)CI[I/I—
HEHMUSA, HO COOTBETCTBYIOIIUEC CTOJIOLbI JODKHBI UMETh OJWHAKOBBIE
TUIT 1 JJINHY.

Kax HU3BECTHO, PA3JIMYHbIC TEXHUYCCKUEC CHUCTEMbl MOI'YT COACPAKATDL
OJUHAKOBbIC KOMIIOHECHTDI. Ecau Tp€6y€TCH IOJIy4YUTb CIIMCOK KOM-
IIOHCHTOB, BXOJAILMUX OAHOBPEMCHHO B ABC PA3/IMYHbIC CUCTEMDbI, TO
MO2KHO BOCIIOJb30BATbCA TAKUM 3aIlIPpOCOM:

SELECT * FROM Cucremal

INTERSECT

SELECT * FROM CucremaZz;

3aech npeanojaraercs, 4ro TaOAMLbl Cucremal M Cumcremal UMEIOT
OJUHAKOBbIE CTPYKTYphl. Eciu XK€ CTPyKTyphbl 5TUX TaOJuUIl B YEM-TO
paBHManHCH,}K)CTOHGHbIID7KOMn0HeHTa WU Tun xommnoHnenrta UME-
10T OJMHAKOBLIC THII U AJMHY, TO MOXHO IIPUMCHUTDL CJIC[LYIOLLII/Iﬁ
3aMpoc:

SELECT * FROM Cucremal

INTERSECT CORRESPONDING (ID xomroHeHTa, Tul KOMIIOHEHTA)

SELECT * FROM CucremaZz;

Ecin B OII€parope€ INTERSECT HCIIOJB3YCTCA KIIOYEBOC CJIOBO
CORRESPONDING, TO IIOCJI€ HEIO B KPYIJIbIX CKOOKax MOXHO yKasaTrb
HUMEHA CTOJI6L[OB, 3HAUYCHUA KOTOPLIX AOJ/LKHbI IIPOBEPATLCA Ha pa-
BC€HCTBO IIPU BBIIIOJHCHHUU OIICPpALUU IIEPECCUCHUA.

5.2.4. BoiuutaHue Habopos 3anuceii (EXCEPT)

Ji nosyyeHus 3anuceid, coLepKaluxcs B OIHOM Habope U OTCYyT-
CTBYIOLIMX B APYIOM, CIIY:KUT OIEPATOp EXCEPT (32 UCKIIOYEHUEM):

Bampocl EXEPT BampocZ;

C moMollbl0 3TOrO OIeparopa U3 MepBOro Habopa ynaasioTcs 3amu-
cHU, BXxojsgiiue Bo Bropoil Habop. Tak ke, KaKk U B olepaTopax UNION
U INTERSECT, B OIEPATOpe EXCEPT MOXHO MCIIOJb30BaTh KJIIOYEBOE
CJIOBO CORRESPONDING.
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Hanpumep, Tabnuubl Kimenrer M Kourakrs: HMMEIOT OJHOTUIIHBIE
CTONOLbI s U Anpec. YTOOBI yY3HATh, BCE JM KIMEHTbL COAEPKATCS
B CIIMCKE KOHTAaKTOB, MOXKHO BOCIIO/Ib30BATHCS CAEAYIOLIMM 3aIIPOCOM:

SELECT * FROM KJMeHTH

EXCEPT CORRESPONDING (Mms, Ampec)

SELECT * FROM KOHTaKTH;

BosppaliieHHble 3TUM 3alpocoM 3anucu OyayT cOAepXKaTb CBEACHUS
O KJIMEHTaX, KOTOpbIX HET B TabJMLE Komraxre. ECIM Xe 3alpoc
BEPHET IYCTYIO Tabyully, TO 3TO OyIeT 03Hayarb, YTO BCE KIJIMEHTbI
npeacraBjicHbl B Ta0AMIE KOHTAKTEL

5.3. Onepauun coegnHeHuns

Onepauuy coeauHeHMss HAOOpPOB 3alKMCel BO3BPAILAIOT TAOMULIbI,
3alMCU B KOTOPLIX IOAYYAIOTCSI MNYTeM HEKOTOPOH KOMOUHALUMU
3anuceil coeauHsieMblx Tabnuu. sl 9TOro MCIOAb3YETCS OIepaTop
JOIN (CO€AUHUTD).

Cyl11eCcTBYIOT HECKOJIBKO PAa3HOBUIHOCTEN COEAMHEHUSI, KOTOPbIM COOT-
BETCTBYIOT OIpe/e/IeHHbIE KIIOUEBbIE CJIOBA, J00aBIsIEMbIE K CJIOBY
JOIN. Tak, HampuMep, IeKapToBO MpousBeneHue (cm. paszd. 5.2.1) sisis-
eTcsl omepalueli nmepekpectHoro coequHeHus. B SQL-Boipaxenuu mist
0003HaYeHMsT ITOU OMepaluuM UCMOJb3YETCsl Olleparop CROSS JOIN.
Bripouem, aexapToBo Npou3BeAeHUE MOXHO MOAYYUTh U 0e3 uc-
MOJIb30BAHUST BTUX KJTIOUEBBIX cJIOB. B ocHoBe J1000ro coennHeHus
HaOOPOB 3aIKCeN JIEKUT OTepalnsl UX JeKapTOBOTO MTPOU3BEACHUS.

‘ Mpumeyanune }

JoBonbHO YacTo onepauun, OCHOBaHHbIE Ha onepaTope JOIN, Ha-
3bIBalOT 00beamHeHnem Tabnuy (Habopos 3anucen). OgHako Tep-
MUH "obbeauHeHue" nydlle noAXOAMT AN UNION — ornepaTopa
TEOPETUKO-MHOXECTBEHHOTO OObeaUHEHMST 3anucel, Npu KOTOPOM
3anncu MCxogHbIX HabopoB He KOMOMHUPYITCA (HEe COeauHANTCA)
Apyr ¢ ApyromM, a npocto kK ogHomy Habopy 3anucei gobaesngaerca
apyrov Habop. B cnyyae onepatopa JOIN B pe3ynbTaTHylo Tabnuuy
nonagarT 3anucu, NomnyyYeHHble N3 pasHbix HAOOPOB NyTeM npucoe-
OVHEHUSA OOHOW M3 HUX K Apyroi. [NoaTomy onepauuun, OCHOBaHHbIE
Ha onepaTtope JOIN, OyAeMm HasbiBaTb OnepauusiMM COeAUHEHWS
Tabnuy (HabopoB 3anucen).
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5.3.1. EctecTBeHHOe coeguHeHne
(NATURAL JOIN)

PaccMmoTpuM cyTh omepaliil eCTeCTBEHHOTO COCIMHEHNS Ha TUITNIHOM
npumMepe. [TycTb B 6a3e JTaHHBIX UMEIOTCS CISAYIOLINE B TAOINIIL:

O Hponamm(IDiTOBapa,KonmquTBo,IDixnmeHTax
a KnmeHTH(ID_KnmeHTa,MMq,Tene®OH)

O61uM CTOAOLOM 1Sl 3TUX TAOAMLL SIBJSIETCSl ID wxmmenta. Jlekap-
TOBO MPOU3BEAEHUE ITUX TAOJML] IOAYYAETCSI C MOMOILUbIO CAEAYIO-
1LI€T0 3ampoca:

SELECT * FROM Ilpomaxwu, KimeHTEH;

Ha puc. 5.7 nokaszaHbl MpUMepbl TaOJNUIL Ipomaxy U KavewnTs, 4 TaK-
>Ke pe3yJIbTaT UX JAeKapTOBOTO MPOU3BEAEHMSI.

=) =
ID_ToEapa| Konuuecmo| ID_knueHTa ||~ ID_knueHTa | Mma | TenedioH |A
| 1 20 2 L 1 MeaHoE 111-1111
| 2 150 2 L 2 MNeTpoe 111-2222
| 2 a0 1 » 3 Cupopoe  |222-3333 |
| 1 200 3 SanMce: EE] L E]@ '
3 3 1
ia 2 40 ™
JanHck: @E |—6 E]@ H
_—"ﬂ,ﬂgnapmno p OgHHe : poc Ha BbiGopry E]@
|D_TDBapa| Kunuuecmu| Mponasn ID_knueHta |K_nu9HTb|.ID_| Kma | TenedoH
4 1 20 2 1/ MeaHoE 111111
1 20 2 2 NeTpoe 111-2222
1 20 2 3 Cugopoe | 2223333
2 150 2 1/ MeaHoE 111111
2 150 2 2 NeTpoe 111-2222
2 150 2 3 Cupopoe | 222-3333
2 a0 1 1/ MeaHoE 111111
2 2] 1 2 Netpoe 111-2222
2 a0 1 3 Cupopoe | 222-3333
1 200 3 1/ MeaHoE 111111
1 200 3 2 Netpoe 11122242
1 200 3 3 Cupopoe | 222-3333
3 3 1 1 WMeaHoe 111-1111
3 3 1 2 Netpoe 1112222
3 3 1 3 Cupopoe | 222-3333
2 40 1 1/ MeaHoE 111111
2 40 1 2 MNeTpoe 1112222
2 a0 1 3 Cwpopoe | 222-3333
JanHce: E ,—1 E]@ Hz 18

Puc. 5.7. Tabnnubl Ipomaxy, KimmeHTE M UX AEKAPTOBOE NMPON3BEAEHME
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OueBUAHO, B IOJYYEHHOM JEKAPTOBOM MPOU3BEACHUM HAC MOIYT
MHTEPECOBATb HE BCE 3aMUCU, A TOJbKO T€, B KOTOPbIX UACHTUYHbIE
CTOJIOLBI MMEIOT OJMHAKOBbIE 3HAuYCeHUSl (Ipomaxwu.ID KinueHTa =
Kimenra. ID xomerTa). KpoMe Toro, B pe3ynbTaTHON Tabiule Ham
HE HYXHbl 00a MACHTUYHBIX CTOA0OLA, AOCTATOYHO JIMIIb OJHOIO U3
Hux. Takag Tabauua M OyAeT €CTeCTBEHHbIM COEAMHEHHEM TalJiuiL
Mpomaxyu M Kmmentm (puc. 5.8). OHa Mojyyaercss ¢ MOMOILbIO Clie-
JyIOLIEro 3ampoca:

SELECT Ilpomaxu.*, KiuueHTel.VMmsa, KimeHTH. TenedoH

FROM Ilpomaxu, KimeHTED

WHERE I[lpomaxmu. 1D xymeHTa = KimeHTH.ID KJmeHTa;

ﬂaHHbIﬁ 3dIIPpOC MOXKHO II€peNncarb, UCIOJIb3yAd I1CECBAOHNMDbI:
SELECT T1.*, T2.Vma, T2.TejnedoH
FROM IIpomaxm T1, KmmenTsr T2
WHERE T1.ID wumenTta = T2.ID KIMEHTa;

OKBUBAJIEHTHBIM 3allpoc ¢ OllepaToOpoOM NATURAL JOIN BbIIJISLAUT
cJeaylolumM 00pazoMm:

SELECT T1.*, T2.Vma, T2.TejgedoH

FROM Ilpopaxyu T1 NATURAL JOIN KimienTs T2;

= EcTecTBe HHO® Coe AMHe HHe : 3anpoc Ha BbiGopKY g@
ID_tosapa | Konwuecteo | ID_knuenta|  Mwa | Tenedow

i 1 20 2 Metpoe 1112222
- 2 140 2/ Netpoe 111-2222
- 2 a0 1 Weanoe  (111-1111
- 1 200 3 Cupopoe 222-3333
- | 3 1 Weanoe  (111-1111

2 40 1 Meanoe  (111-1111
Samee: [0 4 [ 1 [ )] H3 B

Puc. 5.8. EcTecTBeHHOe coeamHeHne Tabnuu lponaxmu U KimeHTe

‘ Mpumevanue }

B Microsoft Access onepatop NATURAL JOIN HE NOALEPKUBAETCH.
BmecTto Hero ncrnonb3yeTcs INNER JOIN (BHYTpEHHee coeAunHeHue)
M KMYEeBOE CrioBO ON (Npu), 3a KOTOPbIM CrieayeT ycnosue otbopa
3anucen. Brnipoyem, INNER JOIN MOXHO MPUMEHSATb U B MOSTHOMYHK-
LMOHarnbHbIx 6a3ax faHHbIX.
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IIpu ecTecTBEHHOM COEIMHEHUU, BHIIOAHIEMOM C IIOMOIIbIO olepa-
TOpa NATURAL JOIN, IIPOBEpPSIETCSI PABEHCTBO BCEX ONHOMMEHHBIX
CTOJIOLIOB COEIMHSIEMbIX TaOJIMLL.

5.3.2. YcnoBHoe coeauHeHue (JOIN ... ON)

Vca0BHOE cOeMMHEHUEe MOX0XEe Ha COeIMHEHUE C YCIOBUEM PaBEH-
CTBa, KOTOPOE paccMaTpuBaloCh B Hauane pasd. 5.3.1. Ornuuue co-
CTOMT B TOM, YTO B KAaYe€CTBE YCJIOBUS MOXET BBICTYNATb JI00OE J10-
FMYECKOe BbIPAXKEHUE, KOTOPOE 3alMChIBAETCH IIOC/IE KIIOUYEBOTO
cnoBa ON (mpu), a He WHERE. Eciu ycioBue BBIIOMHSETCS AJIs1 TEKY-
Ied 3aIucy AeKAPTOBOIO MPOM3BENEHMS, TO OHA BXOAUT B pPe3yJib-
TaTHYIO Ta0IuULLy.

Homyctum, B 6a3e JaHHBIX UMEIOTCS CIEIYIOLINE IBE TAOJIUIIBIL:
O IIponaxmn (IDiTOBapa, Komnnuecrtso, IDiKJ'[MeH'I‘a);
O xkmmentu (ID_KJ‘H/IGHTa, Vs, TenengH).
Torna 3Ty TabaM1IbI MOXHO COCIMNHUTD, UCIIOJIb3YyAd, HAIIpPUMEDP, CIC-
IYIOLMI 3a11poc:
SELECT * FROM Illpozmaxmu JOIN KJMeHTE

ON (Ilpopaxu.ID wimeHTa = KimenTe.ID ximeHTa)
AND (IIpomaxm.KomuecTBo > 50);

‘ Mpumeyanune }

B Microsoft Access wmcnonb3yeTcsa onepaTtop INNER JOIN ... ON.
B nonHogpyHKUMOHaNbHbIX Ba3ax faHHbIX Takke A0MYCTUMO KIYeBoe
CINOBO INNER.

5.3.3. CoegnHeHune no nmeHam ctonbLos
(JOIN ... USING)

COCI[I/IHCHI/IC 10 UMEHaM CTOII6HOB IIOXO0XKE Ha €CTECTBEHHOC COCOU-
Henmne. OTIUYNE COCTOUT B TOM, YTO MOXHO YKa3aTb, KaKnW€ OIHO-
WMEHHBIE CTOJIOLBI TOKHBI IIPOBEPATHCA. Hal’IOMH}O, 4YTO B €CTECT-
BEHHOM COCIMHCHUU ITPOBCPAIOTCA BCEC OAHOUMCHHBIC CTOJIOLIBI.

ﬂ,OHyCTI/IM, HUMCECIOTCA IBE Ta6JU/ILLbI C OJMHAKOBbIMHU CTPYKTYypaMU:
O BonTa (TMH, Komnuecrsno, MaTepMan);

O ramxn (TI/IH, KOJINYeCTBO, MaTepmaﬂ).
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HpeﬂHOJIO)KI/IM, YTO Mbl I'OTOBUM KPCIIC2KHDLIC KOMILUICKTbBI, B KA>KI1OM
13 KOTOPBIX KOJINYECTBA OAHOTUITHBIX OOJITOB U raex JOJKHBI COBITA-
JaTh, 4 UX MaTepuajibl MOTYT ObITb pasiMyHbIMU. TpedyeTcs y3Harb,
KaKne¢ KOMIUIEKTBI YK€ TOTOBBI U CKOJIBKO 2JIEMEHTOB OHM COACPZKAT.
B,Jlﬂ 9TOro CJeayer onpeacjaicHHbIM 06p2130M COCAMHUTD Ta6ﬂl/IL[bI Bon-
T U Tanxu. ECTECTBEHHOE COCIMHEHUEC B 3TOMY CJIy4dac HE HOZ[OﬁI[eT,
IIOCKOJIbKY ITPHU HEM IIPOBEPAIOTCA BCC OJHOUMCHHDLIC CTOH6leI, da I1o-
TOMY B PE3YJIBTATHYI) TAOIUILy HE TIOMAAYT KOMIUIEKTH OOJITOB U TaeK
M3 paziMyHbIX MaTepuanoB. Hampumep, eciu Bce OONTbl CTalbHBIE,
a Talkn JIJATYHHBIC, TO B PE3YJIBTATE €CTCCTBEHHOTO COCAUHCHNMA 6YI[€T
IIOJYy4YCHA I1yCTasd Ta6n14ua. HOBTOMy CJACAYCT UCIIOJIb30BATb COCAMHE-
HHE 110 UMEHaAM CTOJ'I6HOB, Ipn KOTOPOM CTOJ'[66H MaTepnajs MUCKIIO-
yeH. D10 COCIUHECHNE MOXKHO OBITh IpeacTaBjacHO TaK:
SELECT * FROM Bogrer JOIN T'aviku

USING (Twuma, KommuecTBO) ;
Ilocne kiroyeBoro ciioBa USING (MCHOJB3YsS) B KPYLJbIX CKOOKax

YKa3bIBAETCSI CIHMCOK OTHOMMEHHBIX CTOJIOIOB COEMWHSIEMBIX Ta0-
JIMII, KOTOPble HEOOXOAMMO IIPOBEPSTh.

Ha puc. 5.9 nokasaHbl Tabnuubl BonTe U T'asixkm, @ TAKXKE PE3YJbTar
PacCMOTPEHHOTO 3aIpoca.
OueBUHO, JaHHDIN 3aNTPOC MOKXHO c(HOPMYINPOBATHL MHAYE!

SELECT * FROM Bosrer, Iaitxu

WHERE (BosTel. Tun = I'aviku.Turn) AND (BojiTel. KojmmMuecTBO =
T'anxu .. KommuaecTso) ;

= =
Tun | Fonuuecteo | Matepuan |A Tun | Konwuecten | Matepuan  |A

| |M24 120 Crane | |M24 120 Crane
| |MIE 80 Crane | |M1E 30 Crane
|3 250 INatyHe | |ma 250 NatyHe
L) 340 Meak M4 340 NatyHe

M4 200 Crane v M4 180 Megk v
3annce: EE] & @ W3 B Sanmce: @E & @ H3 6
5! Komnnewtsl : 3anpoc Ha BpiGopicy E]@

BonmelTun | Boatel Konuyecteo| Bontel hiatepuan | Faitkn. Tun | Caikn. Konwsecteo| Catkn. Matepuan

b 124 120 Crane W24 120| Crane

M3 250 NatyHe ME 250 NatyHe

4 340 Meab hid 340 NatyHe

SanMck: E l—l E]@ W3 3 ||

Puc. 5.9. Tabnnupbl BosTe U T'aliky U pe3ynbTat Ux CoeamnHeHns
no ctonbuam Tun U KoamuecTBo




CnoxHble 3anpocsi 159

‘ Mpumevanue }

B Microsoft Access onepaTop JOIN ... USING HE NOALEPXKUBAETCH.
BmecTto Hero MoOXHO Ucnonb3oBaTb INNER JOIN ... ON. Paccmot-
PeHHbIN 3anpoc B ACCESS MOXHO CCHOPMYynMpoBaTh Tak:

SELECT *
FROM Bositer INNER JOIN Tavikm

ON (Bosrel. Tun = Taiiku.Twur) AND (BogTel. KojmuecrBo = I'aii-
K1 . KommuecTBo) ;

5.3.4. BHeluHne coegnHeHus

Bce coeavHeHMs Tabnull, pacCMOTPEHHBIE [0 CHUX IOp, SIBASIOTCS
BHYTpeHHUMHU. Bo Bcex mpumepax BMECTO KIIOYEBOIO CJI0Ba JOIN
MOHO MUCaTh INNER JOIN (BHYTpeHHee coenuHeHue). M3 Tadnuupbl,
MOJy4yaeMOd Npu BHYTPEHHEM CO€IMHEHUM, OTOPAKOBBIBAIOTCS BCe
3aMUCU, JJIs1 KOTOPBIX HET COOTBETCTBYIOIMX 3aluceidl oJHOBpEMEH-
HO B 00eux coeauHsieMbix Tabauuax. Ilpu BHELIHEM coelMHEHUU
TakMe HeCOOTBETCTBYIOILME 3alUCU COXpaHsitoTcd. B aToM M 3aKiio-
4aeTcsl OTIMYME BHELIHEro COeAMHEHUSI OT BHYTPEHHETO.

C [OMOIUBIO CleUUalbHbIX KIIOYEBbIX CJAOB LEFT OUTER, RIGHT
OUTER, FULL M UNION, HallUCAHHBIX Mepel JOIN, MOXHO BBIMOJHUTh
COOTBETCTBEHHO JIEBOE, IIPABOE, [1OJHOE COEIMHEHUE U OOBEIMHEHUE-
coenuHeHue. B SQL-BbipaxkeHun 3anpoca Tabaniia, yKazaHHas cieBa
OT olleparopa JOIN, Ha3blBAETCs JIEBOM, a yKazaHHas clpaBa OT HEro —
TPaBOMA.

JNeBoe coepuHenne (LEFT OUTER JOIN)

Ilpy neBoM BHENIHEM COEIWHEHUM HECOOTBETCTBYIOIIME 3aITHCH,
HMeIoIlecs B JeBOH Tabule, COXPAHSIIOTCS B PE3yJbTATHON Tabsu-
1Ie, a UMeIIrecs B TIPaBoil — yHaJIsSIOTCA.

I[OHYCTI/IM, B 0a3e JaHHBIX €CTh ABE TAOJUIIbL:
O npemnnoxeunne (ID_ToBapa, HeHa, OnmcaHme);
a CKnaﬂ(ID_TOBapa,KoaneCTBo)

Tabmuiia Mpemoxesre COOEPKUT CIMCOK WACHTU(DUKATOPOB, IIEHBI 1
OMMCAHUSI TOBAPOB, MpejaraeMblx K mpoaaxe. Tabmuua Cxunan comep-
KUT CBElIEHUST O HAIMYWKM TOBApoB Ha ckmame. [lpw sToM B Tabmumie
Cxutaz MOTYT COAEPIKAThCS HE BCE TOBAPKI, MPeAIaraeMble K MpoaaxKe.
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YroObI MOJYUYUTH CITUCOK BCEX MPOJABACMbIX TOBAPOB C YKA3AHUEM UX
KOJIMYECTBA HA CKJIAIEC, JOCTATOYHO BBLIITOJIHUTDH CIICZ[YIOH_[I/Iﬁ 3a1poc:

SELECT Ilpemnoxenue. 1D Tosapa, [lpemioxenne.Onmucanue,
Ckiian. KommmuecTBO

FROM IIpepnoxenme LEEFT OUTER JOIN Criaz
ON Ilpemioxenne.ID ToBapa = Ckian.ID ToBapa;

3[[601) KIYEBBIC CJIOBA LEFT OUTER JOIN O3HA4YalOT ONEpalluIO JIC-
BOI'0O BHCHIHETO COCIMHEHMS.

‘ Mpumeyanune }

B Microsoft Access knioueBOe CNOBO OUTER He gonyckaetcd. [lo-
CKOMbKY F1EBOTO BHYTPEHHETO 06beANHEHNS HE CYLLECTBYET, TO MOXHO
npocCTo NncaTb LEFT JOIN.

Ha puc. 5.10 nokasaHbl MCXOAHbIE TAOMMIbLI W Pe3yJbTaT JAHHOTO
3anpoca. IlycTbie mosisi B JeHCTBUTENBHOCTM MMEIOT HeoToOpaxae-
MO€ 3HavYeHue NULL.

E E

ID_toeapa| Llewa | Onucanwe [ ID_toeapa|Konvecten ||
id 1 17 Xnef id 2 a0
B 2 13 Monoko B 4 20|
- 3 98 CeuHmHa | . B a5
- 4 120 FaeAaWHa 7 30w
- 5 15 Macno Zanmce: [14] [ 1
- B 100 Crip

7 18 Ao w

3anmHce: [E '71 [I][P__I l

= Hanmume npepnaraembix ToBapos : 3anpoc ... g@

ID_topapa | OnucaHue | KonuyecTed

id 1/ #neh

. 2 Monoko al

m 3 CEMHWHA

. 4 [oeAgMHa 20

m 5 Macno

. B Ceip a5

7 Hiuo 30
JanMee: E Iil [I][E] LERN

Puc. 5.10. Tabnuubl lipennoxenne, CKian
1 pe3ynbTaT WX JIEBOr0 BHELUHEro CoeavHeHusl
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OKBUBAAEHTHBIN 3a11poc, HE I/ICHOHb3y10LLLI/Il‘/JI KII4YEBbIC CJI0BA LEEFT
OUTER JOIN, BbIIIAAUT JOBOJIbHO I'POMO3/IKO:

SELECT Ilpemnoxenue. 1D Tosapa, [lpemioxenne.Onmucanue,
Ckiian. KommmuecTBO

FROM IlpemoxeHne, CkIan
WHERE Ilpemmoxenne.ID ToBapa=Crian.lID ToBapa
UNION

SELECT Ilpemnoxenme.ID ToBapa, llpemmoxenne.COmcanme, NULL
FROM IlpemyioxeHne
WHERE Ilpemmoxenme.ID ToBapa NOT IN

(SELECT Ilpemyoxenne.ID ToBapa FROM Ilpemioxenne, Crianm
WHERE [lpemmoxenne.ID ToBapa = CKnan.IDiTOBapa);

DTOT 3aIpOC COCTOUT U3 OObearHeHUs: (UNION) [IByX 3aIIPOCOB, BIOPOI
U3 KOTOPbIX COAEPXKUT IoA3anpoc. YToObl BHIPOBHSITH KOJIMYECTBA
CTONIOLOB B 00beAMHIEMbIX TAOIMLIAX, BO BIOPOM 3alIpOCe B CIIMCOK
cToN0LOB ObL1 100aBIeH NULL. BrpoyeM, BMECTO NULL MOXHO yKa-
3aTb 0 (HO/Mb) U TOrga B CcTOJAOLE KomuuecTso AJISI BCEX OTCYTCTBYIO-
1MX TOBApOB OyaeT cTosiTh 4ncio 0.

Mpasoe coepauHenmne (RIGHT OUTER JOIN)

Ilpn mpaBoM BHEIIHEM COENMHEHWM HECOOTBETCTBYIOIINE 3aITHCH,
AMeoIIrecsd B IPaBOi TAONUIE, COXPAHSIOTCS B pe3yIbTaTHON Tab-
JUIle, 4 WMEIoIIecs B JIeBOil — yrmansiorcs. KiaodeBBIMU clioBamMu
B 3aIpOCe ¢ TaKUM COEAMHEHMEM SBISIOTCS RIGHT OUTER JOIN.

YtoObl peluTh 3a7ady, PACCMOTPEHHYI0O B IpedbLIylleM paszaese,
HUCIONb3YS MIPAaBOe COCAUMHEHME, JOCTATOYHO IIPOCTO IOMEHSITh Mec-
TaMU MMEHA COEAMHSIeMbIX TAOIUIL;

SELECT Ilpemnoxenue. 1D Tosapa, [lpemioxenne.Onmucanue,
Ckiian. KommuecTBO

FROM Ckuiamg RIGHT OUTER JOIN IllpemjioxeHue

ON Ilpemioxenme.ID ToBapa = Cxian.ID ToBapa;

‘ Mpumevanue }

B Microsoft Access knioueBOe CNOBO OUTER He gonyckaetcd. [lo-
CKOMbKY MPaBOro BHYTPEHHEro 06beANHEHUSI HE CYLLECTBYET, TO MOX-
HO NPOCTO NUCaTb RIGHT JOIN.
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MNonHoe coepguHenne (FULL JOIN)

TTonHoe COCIMHCHUE BBITIOJIHACT OJHOBPEMEHHO W JIEBOC, U IIPABOC
BHEIIIHUE coeauHeHus. KiroyeBbIMU ClIOBAMU B 34dIIpoce ¢ TAKUM
COCINHCHUEM SABJAIOTCA FULL JOIN.

HomyctuM, 6a3a TaHHBIX HEKOTOPOM KOMITAHUU CONEPXKHUT CBEICHUS
O CBOMX IIPEACTABUTEIbCTBAX, OTAENAX M COTPYIHMKAX. Dta MHDOP-
Mallisl XpaHUTCS B TpeX TaOIUIIax:

a HpeHCTaBMTeHECTBa(ID_np,Anpecﬁ
a OTﬂenm(ID_OTn,ID_Hp,HaBBaHMeﬁ
a COprnHMKM(ID_COTp,ID_OTﬂ,MMq)
TakuM obpaszoM, B TaOJULE Corpynuarky MUMEIOTCS JaHHBIE 00 OTHe-
JIax, B KOTOPbIX OHU PAOOTAIOT, @ B TAOJULE Ormesns: — O IPEACTABU-

TCJIBCTBAX, B KOTOPbLIC OHU BXOIAT. B ob1em cJIydac B STOl ©Oase
JaHHbIX MOTLYT ObITb:

O npencTaBUTeNbCTBA 0€3 OTAE/IOB,;

O otraeabl, He BXOMAAIIME HU B OJHO IIPENCTABUTENbCTBO;
O otraennl 63 COTPYAHUKOB;

O coTpyaHUKU, HE BXOASIIUE HU B OJMH OTAEI.

YT00bI IIPOCMOTPETb BCE INPCACTABUTE/ILCTBA, OTAC/Ibl MU BCEX CO-
TPYOAHUKOB, HE 3aBUCUMO OT TOro, UMCKTCA JU B OJHUX TabaMnIIax
COOTBETCTBYIOLIUE 3aIlUCU B APYIrMX, UCIIOJIb3YCTCA I1OJHOC BHCIHIHEC
COC/IMHCHUE!:
SELECT *
FROM IlpencraeuTesnscrBa FULL JOIN Ornoerw
ON (Ilpencrasurenscrsa.ID np = Orpeser. ID mp)
FULL JOIN CoTpyOHMKM
ON (Orpeswr. ID orn = CorpynHuem.ID orn) ;

‘ Mpumeyanune }

B Microsoft Access onepaTop FULL JOIN HE NOAAEPKMBAETCS.

O6beanHenne-coeanHexne (UNION JOIN)

Onepaumo ob0bpeaHeHNEe-COeIMHEHNE ellle HAa3bIBAIOT 00beaANHEeHUE-
caugHue. KiiroueBbIMU CI10BaMu B 34aIpoce ¢ TaKuM COCIMHCHUEM
ABIIAIOTCA UNION JOIN.
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IIpy oObeaAMHEHMU-COEAUMHEHUU CO3AAETCS BUPTyalbHas TaOnuULa,
colepxalias Bce CToia0ubl obeux MCXoAHbix Tadmui. Ilpu 3TOM
CTOJIOLBI U3 JIEBOM MCXOIHOU TAOAMIIbI COASPXKAT BCE 3allUMCU JIEBOM
TabNuULbl, @ B T€X XK€ 3alMCAX B CTOAOLAX U3 MPABOH MCXOAHOMN Tab-
JIMLbL COAEPKATCSI 3HAYEHMS NULL. AHAJIOTMYHO, CTOJNOLBI U3 MPaBOii
UCXOJHOI TabMMIIbI COASPXKAT BCE 3alMCU IPaBoH TAOJAMLbI, a 3TU
K€ 3amnucy B crosiduax u3 JieBoil Tabiuipl cogepxar NULL. OOliee
KOJIUYECTBO 3aIllMCEil B BUPTYAJIbHON TaOJMLIE PABHO CYMME KOJIM-
YECTB 3alUCeli, MMEIOLINXCS B O0EUX UCXOAHbIX TAOAMLIAX.

B xadecTBe mpumepa mpuBenIeM MPOCTOil 3ampoc:
SELECT * FROM T1 UNION JOIN T2;

Ha puc. 5.11 moka3aHsl aBe TAOMHUIIBI U PE3YAbTAT UX OObeTHMHEHMUSI-
COCTMHEHUS.

OOBIYHO pe3y/bTaT OOBENUHEHUSI-COSAMHEHUSI PACCMATPUBAECTCI B Ka-
YECTBE IIPOMEXKYTOUHOIO MPK BbIIIOJHEHUHU 00JIee CI0XKHOIO 3arpoca.

B B
AlB| C [~ ¥ | v |~
| B[a1 b1 et I ES y1
|82 bd 2 |2 y2
| [#3 B3 |3 B [=3 y¥3
ad b4 cd | (] [xd y4
Sanues: [14] [ s y5 -
3anMck: [E][I] |_
_] O6be anHe HHe -Coe JHHE HHe © ... E]@
A | B | ¢ | x| ¥ s

al b1 cl
32 b2 c2
ad b3 c3
ad b cd

- ¥ il
- w2 y2
- ¥3 y3
- w4 yd
4 i ] ~

L i
Sanmee: [J(4] 9 [ [r1]ek] = o

Puc. 5.11. [1ge ncxogHolx Tabnuupl n peaynstat
MX 00beANHEHNA-COeaMHEHMA
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5.3.5. PeKypcuBHbIe 3anpochbl

B HexoTopeix $3bIKaX MPOrpaMMMPOBAHUS JOIMYCKAETCS PEKYPCHS.
Tak, B onpeneneHun QyHKIUMKM BO3MOXEH BbI30B 3TOH XK€ (YHKIINM.
DTO MOLIHAS BO3MOXHOCTh SI3bIKA IMPOrPAMMUPOBAHUS, XOTS U PEAKO
HUCIOb3yeMasl Ha MpakTuke. TUMUYHBIM IMPUMEPOM, MPUBOAUMBIM
B JIUTEPAType ISl MOSACHEHUS, UYTO TAKOE PEKypCusl, SBIISETCS OIlpe-
Jgenenue pyHKUMU, BbIUMCIONIeH daxTopyuan 3a0aHHOIO Yyuca.

MakTopuai 1ejaoro 4ncia #, 0bo3HaYaeMblil Kak #!, eCTh LIeJI0e JKC-
JI0, paBHOE:

O 1, eciu n <= 1;
O2*3*4%* . *p,ecmun> 1.

TakuMm obpazoM, n! paBHO IPOU3BEAESHUIO BCEX LEIbIX YMUCEN, HE
OoJIbIIMX 7, WM 1, €ciy # MEHbIIE WK PaBHO 1.

BTy IIPOCTyI0 MaTeMaTUUeCKylo 3a1ady [UIsl 3alaHHOTO YMCiIa # MOX-
HO PeIlUTh MPOrpaMMHO Pa3UYHBIMU CllocobamMu, HapUMep, ¢ 1o-
MOTIIBIO OTIEPATOPA IIUKJIA, KOTOPBIN €CTh MPAKTUYECKUA BO BCEX SI3BI-
kax. OgHako Oojiee U3SAIUIHBIA KOJA MOJYJYaeTcsl, ecid MCIONb30BaTh
pexypcuto. Tak, Hampumep, Ha sA3blke JavaScript, Ha KOTOpoOM Mu-
1yTesl MmporpaMmbl st Web-npuiioxkeHuit, onpeaeneHue QyHKIUU
BblUMCEHUsT dakTopuaia MOCPEACTBOM PEKYPCUM BBHITJISAUT Cie-
JTYIOIAM 00pa3oM:
function factorial(n) {
if (n <= 1) return 1;
return n*factorial (n-1);

}

PaccMoTpuM B KauyecTBe IpuMepa BbluMcleHUe (akropuana s

n=73.

1. Bo3oB ¢yHKINU factorial (3) BepHET 3*factorial (2), T.E€.
mpuBeaeT K BBI30BY (PYHKIUM factorial(2). Takum obpazom,
TpebyeTcsl BTOpast UTepalus BEIYUCAECHNIA.

2. Bbi30B yHKIUK factorial (2) BepHET 2*factorial (1). C yue-
TOM pe3y/ibTara IepBOi MTepaluM I[OJYy4aeM 3*2*factorial (1).
Tpebyercs BbI30B (PyHKLMU factorial (1).

3. Bbi3oB ¢dyHKIUU factorial (1) BepHeT 1. C yueTtom pesynabrarta
BTOPOU uTepauuu nojydyaem 3+2+1. [TockosbKy OoJbllie BbI30BOB
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dyHKUMK factorial () HE TpeOyeTcs, HA STOM BBIYUCIMTEIbHBIA
[IPOLIECC 3aBepLIAeTCs U BO3BPALLIACTCS pe3yibratT 6.

PexypcBHBIM HasbIBaeTCSA 3aIpoc, KOTOPBIN COAEpKUT B cebe 3TOT
xe 3arpoc. bojee CIOXHBIN ciydail BO3HWKAeT TOIma, KOTMA 3ampocl
(PYHKLIMOHANBHO 3AaBUCUT OT 3ampocal, KOTOPBIH, B CBOIO OYepe.b,
3aBUCUT OT Bampocal.

B pannmx Bepcmsix SQL pekypcuBHBIE 3ampochl HE ITOAAEpKUBa-
auch. B SQL:1999 u SQL:2003 nmosiBWIKMCh pacliupeHusl, NOAIEPXKU-
BaoIllMe PEeKypCUBHBIE 3ampochl. OMHAKO B OCHOBHOM YacTH CTaH-
gapra SQL:2003 nomaepxka pekypcuu He IpeaycMoTpeHa. Tak,
Microsoft Access He TTOmAePKUBAET PEKYPCUBHBIE 3aTIPOCHI.

B pasd. 5.2.1 paccmarpuBaiiach 3agaya orpenejeHust 10CTUXKUMO-
CTU IYHKTOB Ha OCHOBE Tabauubl Pettca (cM. puc. 5.4). TouHee,
B TabJUlE Peitck COAEPXKAIUCH CBEAEHUS O TOM, KaKue MYHKTHI
CBSI3aHbl MEXJy cOOOM TeM Wju MHbIM aBuapeiicom. Ilpu arom
paccMaTpuBajics 3alpoc, BO3BpallalOIIUi TabAUIy AOCTUKUMO-
CTU IIYHKTOB 4Yepe3 OJMH MNPOMEXYTOUYHbIA MYyHKT. B pazd. 5.2.2
ObUI paccMOTPEH 3ampoc, BO3BpallAKIIUKA TaOAMIY AOCTUXKUMO-
CTU [YHKTOB C IIOMOLIbIO He 00Jiee OJHOrO IMPOMEXYTOUYHOIO
nyHkTa. [To aHamorum MoxHO chOPMYIUPOBATH 3aMPOCHl O AOC-
TUXUMOCTU [YHKTOB, B KOTOPbI€ MOXHO [OIIACTh C IIOMOIIIbIO HE
Oosiee ABYX, TpeX U T. A. nepecaaok. [Ipn 3ToM ClIOXHOCTb COOT-
BeTcrBytoulero SQL-BbipaxeHus: OyaeT ToibKO Bo3pacTarb. YToObl
peluTh o0yl 3a7adyy O TOM, B KakKue MYHKTbl MOXHO BOOOIE
[oI1acTh, CAe1aB CKOJbKO YIOJHO Ilepecallok, Tpedyercsi pekyp-
CYUBHBIU 3ampoc:
WIDTH RECURSIVE
TocmymwmocTs  (HAUAJIBHH [IVHKT, KOHEUHBI IIVHKT)
AS ( SELECT EAYAJIEHHI ITYHKT, KOHEUHEBI ITYHKT

FROM Pelicu

UNION

SELECT T1.HAUAJIBHEI [IYHKT, T2.KOHEUHED! [IYHKT

FROM JocTmxmMoCTs T1, Percer T2

WHERE Tl.KOHEQHHﬁ7HYHKT = T2.HAqAﬂbHHﬂ7HYHKT

)
SELECT * FRCOM JIOCTHMXMMOCTE ;
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ﬂaHHbIﬁ 3aIIPpOC BBIIOJHACTCA UTCPATHBHO B HECKOJBKO IIPOXOJ0B.

1. B Hauane nepBoil uTepauny BO BPEMEHHOU TabaWIIe JocTuxmuMocTs
HeT HM ofHo#l 3anucu. Oneparop UNION (00beAMHUTH) KOIMUPYET
CTPOKU W3 TAOJUIIBI Peticer B TAOJIUILY JIOCTUAUMOCTS.

2. an/I BTOpOﬁ UTepannun MpocCMaTpmuBarOTCs TOJBKO TC€ 3aIlIMCH, B KO-
TOPbIX 3HAYCHUE croabLa KOHEHHBHZﬁHYHKT TaOJULBl JoCTIRIMOCTE
PpaBHO 3HAYCHUIO HAT{AHBHHVI_HYHKT TaOMULbI PeiiceL. I[J'ISI KaK 101
TAKOM 3anucu 6epcha 3Ha4YeHUs HAHAH]:HHVLHYHKT U3 TAOMMULIbI
TocTuxuMmocTs W 3HAYCHUS KOHEQHHVI_HYHKT nu3 Ta6J'[I/IHI)I PeliCHl,
a 3areM B KayecTBe HOBOM 3amucu A00aBISIOTCS B Ta6Jll/ILly
JOCTUXMMOCTE. Tenepb B Ta6J'[I/IH6 JocTuxmuMocTe HAXOOATCA BCE
IIYHKTBI, B KOTOPbIC MOXKHO I10II1aCTb U3 Jiroboro IIyHKTAa, HAXO0-
TSIIIETOCST B CTOJIOIE HAT{AHBHHVI_HYHKT TOU XK€ Ta6J'[I/IHI)I, aeaast
IIpy1 3TOM HE Oonee ogHOU nepecaaku.

3. Bo Bpems caenyolieil peKypCUBHONM UTepauuu OyayT oOpadoTaHbl
MAapIIpyTHI ¢ ABYMS MPOMEXYTOYHBIMU ITYHKTAMU U T. [I., TIOKa He
OyIyT HaiaeHbl BCE MYHKThI, KyAd B MIPUHLMIIE MOXHO IONACTb.

4. Ilo OKOHYAHMU PEKypCUM IMOCIEAHUN omeparop SELECT, HE yya-
CTBYIOUIMH B MTEpalMsX, BO3BPAILACT COACPXKUMOE TaOIUIbI
TNocrmzmmocTe. IIpU HEOOXOAMMOCTU €ro MOXHO JOMNOJHHUTb
BbIPAKEHUEM WHERE C YCJOBUEM BBIOOPKH HYKHBIX 3aIIMCEA.

O6paruTe BHMMaHKHE, UYTO B PACCMOTPEHHOM 3alpoce BpeMeHHas
Tabnmuna JocTmwxmumocTs OINPEIEISIeTCsI HA OCHOBE €€ caMoli. ITo 00-
CTOSITEJILCTBO M JEIAeT 3alIPOC PEeKYpCUBHBIM. PeKypcHBHOI 4acThiO
OIIpe/IeICHNs SIBISIETCS OINepaTop SELECT, PacloJAOXEHHEINH cpasy 3a
oreparopoM UNION. BpemeHHas Tabmuiua JocTmxumocTs HAITOIHSIET-
csl JAHHBIMU TI0 MEpPE BBIMOJHEHUS PeKypCcuM A0 TeX MOp, MOKa Bce
BO3MOXHBIE KOHEUHbIE IMYHKTHI HE OKaXyTcs B 3Toit Tabmuue. Jdy0-
JUPYIOIINX 3aluceil B 3Toi Tabauie He OyaeT, MOCKOIbKY OIlepaTrop
UNION WX ITOJABIISIET.

PexypcuBHbie 3ampochl MO3BOJSIOT MHUCATh YKOHOMHBIE MO OObEeMY
KO/Ia U SICHBlE MO cBoel cTpyKType SQL-BblpakeHUsl B cilydasx o0-
paboOTKU TabiauLl, ¢ JAHHBIMU, KOTOPbIE UMEIOT UePAPXUIECKYIO opra-
Huzauuo. Hampumep, cloxHble TEXHUYECKUE CUCTEMBI OOBIYHO CO-
CTOSIT U3 KOMIIOHEHTOB, KOTOPBIE B CBOIO OYEPEb COCTOAT U3 APYIUX
KOMTIOHEHTOB U T. . CBA3M MeXIy KOMIIOHEHTAMU MOXHO XPaHUTh
B OIHOM Tadyuuue, B OJHOM U3 CTOJOLIOB KOTOPOM Haxoiasircs UIEH-
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TUPUKATOPbI KOMIIOHEHTOB, & B JPYrOM — WIACHTU(PUKATOPHI IMEMEH-
TOB, BXOJSIIUX B COCTaB KOMIIOHEHTOB. [Ipy 3TOM 3JIeMEHT HEKOTO-
pPOro KOMIIOHEHTa caM MOXEeT COAepXKaTb APYrue 2AeMeHThl. Takum
0o0pa3oM, OJMH M TOT Xe UASHTU(DUKATOP IEMEHTA MOXET HaXo-
JUTBCSL U B IIEPBOM, U BO BTOPOM CTOJNOLAX TaGIULIbI, COAEpKAIIEe
CBEJIEHUSI O CBS3SIX KOMIIOHEHT-3jeMeHT. [IpumMep Takoil TaOmuiibl
MmoKasaH Ha puc. 5.12.

1 Cuctema : TabaHua E]@
KamnoHeHT | Jnement ~
YeTpoRcTeo] Yaeni
YeTpoRcTeo] Yaend
YeTpoRcTeo] Y3en3
YCTpoRcTEDZ Y3en3
YCTpoRcTEDZ Yaend
Yaend Hetane1
Yaend HeTtane?
Yaend HeTtane3
Yaend Hetane1
Yaend HeTtane3
| ¥zend HeTtanes
| Hetanes Hetane2a
| b | OeTanes HeTtans49 w
SanMce! [E][I] [ 13 E]@ Wz 13

Puc. 5.12. Tabnuua cesg3eil KOMNOHEHT-3IEMEHT [Ji1 HEKOTOPOW CUCTEMBbI

TunuaHbIH 3arpoc K TaKOM Ta6JTI/H_[€I OaTb CIIMCOK BCEX SJICMEHTOB,
U3 KOTOpPbIX COCTOUT KOMIIOHCHT, HAIPpUMEpP, VYcTpolcTeol. He
TPYAHO 3aMETUTDH, YTO ITA 3aJdavda aHAJIOTMIHa paCCMOTpeHHOﬁ paHee
3agadye 0 JOCTHMKUMOCTU ITYHKTOB.

5.4. 3apaun

3apaua 5.1

B pazd. 4.1 paccmarpuBainch WUTOTrOBble (DYHKIIMU, TMO3BOJSIONINE
MPOU3BOAUTD JIEMEHTAPHbIE BbIUUCICHUS HaJ YUCIOBBIMU JAHHLIMU
B Tabnuue. B naHHOM TiaBe Bbl MO3HAKOMUJIUCH CO CJIOXHBIMU 3a-
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npocaMM M, CJA€AOBAaTEJIbHO, MOXKETe BbIIOJHAThH 00Jiee CI0XHBIE
BbluMcCieHUs1. B KauecTBe ymnpaxHeHus $ IIpejaralo BaMm 3azady,
KOTOpasl Ha IEePBbIA B3IJIS1A MOXET I1OKA3aThCH CIMILIKOM CII€LUAb-
HOH, mOpeacTaBsiiOLIeil UHTepec JWllb 151 MaTemMaTukoB. C sTol
3ajJayeil yaie BCEro CTAJIKMBAIOTCS JIOOM, 3aHUMMAIOLIMECs CTaTU-
cTUYecKuMu pacueramu. OnHAKO OHA I10Jie3Ha AJIs BCeX M3Y4yalollnuX
SQL, nockoisibKy CBsI3aHA ¢ KOMOWHAaLMeld UTOroBbIX (DYHKLUUI U
BJIIOKE€HHBIX 3alpocoB. Takoro poja BbIYMCAEHMS BO3HUKAIOT MpU
aHaau3e JaHHBIX.

Tlpennaraercs  BBIYMCAUTD  CPEIHEKBAAPATUUECKOE  OTKJIOHEHUE
(CKO) Hexoropoii BenuuuHbl. CKO xapakrepusyeTr pazdopoc JaHHBIX
OTHOCHUTEJBHO MX cpeaHero 3HayeHusi. HamomH1o, uTo cpemHeKkBan-
paTUyecKoe OTKJIOHEHUE BEAUYUHBI X, oOo3HauaeMoe Kak o(X),

€CTb Cpe/HEee 3HAYEHUE OTKJIOHEHHWs 3HAYCHUU BeNUYMHbI X OT ee
CpelHero 3HayeHusi, o6o3HayaeMoro 3aechb Kak M(X).
Ecnu BenuuumHa X [peacTtaBieHa CIOKMCKOM —CBOMX —3HAYeHUU
X|s X3, ..., Xy, D€ N — KonuuecTBo Beex 3Hauenuii X, to CKO pac-
CUUTBIBAETCS 1O HopMmyJe:

’ 12

N
o(X)=|| X (x-MWX)| /NN-D| |
i=1

N
rne M(X)=) x, /N — cpeiHee 3HaueHUe BeJU4UHbL X.
i=1

WMnuayve roBops, mist Berauciaenuss CKO BenuunHbl X caenyeT BHITON-
HUTH CJAEAYIOIINE BEIYUCICHUS.

1. Bbruucauth cpegHee 3HaueHue M(X).

2. BbluMcnuTh cyMMy BCEX KBaApaToB Pa3sHOCTEH (xl- -M(X )), T. €.

OTKJIOHEHUUN 3HAYeHUU BEJIUYUHBI X OT UX CPEAHEro 3HAYCHUA
MX).

3. Ilony4yeHHbI pe3yabTar noaeautb Ha N(N —1).

4. W3 moiyyeHHOro pe3yjabTaTa U3BjAe4Yb KBAAPATHBIA KOPEHb.

JdomycTM, y Hac UMeeTcsl CITUCOK 3HAYEHMI HEKOTOPOU BETMIMHEL,
HapuMep, YUCIOBOM CTONOEIl X B TAONWIE Msmepennmsa. [Ipumep
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Takoy Tabauubl moxaszadH Ha puc. 5.13. Tpedyercs Boiuuciaut, CKO
3HAYEHUI TOro CToaOLA.

1 Mame penua... g@
X -

4 2
3l
5
10
=™

;nnct.: [E] 1. |

Puc. 5.13. Tabnvua ¢ 4YMCNoBbIMAN 3HAYEHUAMN

HeTpyaHo moacuuTaTh, YTO cpeiHee 3HAYEHMUE CTOJ0LA X Tabnuubl
Usmepeuns paBHO 7. CpenHee 3HAYeHUl CToaOLIA, KAK U3BECTHO,
MOXHO IOJYYMUTb ¢ IOMOLIbIO (yHKIUMKU AVG (). CHavyaaa mocMoT-
PUM, KaKOBbl OTKJIOHEHMSI 3HAYEHUI BEJIMYMHbL X OT CPeJHero 3Ha-
yeHusl. 1st 3TOro BbIUIOJIHUM CAEAYIOLIMNA 3ampoc:

SELECT Mamepenus.X, X-M AS OTKJIOHEHME OT CpP
FROM Msmepenus, (SELECT AVG(X) AS M FROM UsmepeHus) ;

PesyabraT gaHHOTO 3ampoca rnmokasaH Ha puc. 5.14.

=] OTHnOHe HME _oT_cp :... E]@
A | OTKNOHEHWE 0T Cp

id 2 -5

N 3 -4

N 5 -2

N 10 3

N 15 g
Januee: (14 [ 1 [ ])l1]

Puc. 5.14. Tabnnua OTKNOHEHUIN 3HA4YeHn cTonbua X
OT cpeHero 3Ha4yeHus

OO6patuTe BHUMaHNE Ha UCITONb30BAHNE AEKAPTOBOTO MPOU3BEACHUST
WCXOOHOM TaOMUIIBI Ha pe3yiabTaT, BO3BpallaeMbIN ITOA3AIPOCOM,
KOTOPBIN BBIUUCIIACT cpelHee 3HaUeHne (AVG (X) ).
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OaHako B KaY€CTBE IIPOMEXYTOUHOIO PEelleHUs MOCTABAECHHON 3a1a-
4y 00JIbllI€ MNOAOUAET CAEAYIOLIMIA 3alIpoc:

SELECT SUM( (X-M) * (X-M)) AS CyMmmMa KB OTKJIIOHEHMUIA

FROM Usmepenms, (SELECT AVG(X) AS M FROM Mamepeuud) ;

Hnst Tabauubl, MoKazaHHOK Ha puc. 5.13, JaHHBIN 3ampoc BepHeT
118. 3ameTuMm, uTo B KadecTBe MapamMerpa (PyHKIUM SUM() MOXHO
OblJI0 OBl Mepenarb POWER ( (X-M), 2), T. €. BbIpaKEHUE, BbI3bIBAIO-
mee (GyHKINIO Bo3BedeHMSI B cTeneHb. OmHako B Microsoft Access
9TOT BAPUAHT HE MPOMNIET, MOCKOJbKY Access UCIMONAb3yeT BbIUUCIU-
TeJbHble (DYHKIMKM U3 apceHana sizbika VBA, a He SQL.

Tenepb ocTasoch COBCEM HEMHOIO CIenaTb, YTOObI MOAYYMUTb Cpell-
HeKBaJpaTuiyeckoe OTKIOHeHue. i BTOoro BaMm IOHAAO0O0dTC OIle-
pauuy ompeaeseHus] KOMMuecTBa 3HAYEHU, AeAeHUS U U3BICYSHUS
KBapaTHOIO KOpHS (cM. pa3d. 4.2.2). IlonpodyiiTe caMoOCTOSITEIbHO
chopMmupoBarh 3anpoc Ha noiaydyeHue CKO 3HaueHuil cToabua x
TaOJULBl VisMepenns.

3apaua 5.2

B pa3d. 5.2.1 paccmarpuBanach Tabnuua Pevicer (HAUATIBHEM IIYHKT,
KOHEUHBY IIYHKT), coAepkallas CBEAEHUS O TOM, M3 KaKWX ITyHKTOB
M B KaKMe MOXHO IIOMNAaCTb C IIOMOILIbI TOrO WM MHOIO aBuapeica.
Ha puc. 5.4 nmoxkazan rpad JOCTMKMMOCTH IMYHKTOB aBUapeiicaMu U CO-
OTBETCTBYIOILAsl eMmy Tabnuua. Kaxmaoi crpenke Ha rpade M Kaxmoii
3anMucu TabJULBl COOTBETCTBYET HEKOTOpbIi pelic. Tak, Hampumep, u3
IyHKTa A MOXHO I0IIaCTh B MYHKT B IocpejacTBoM HEKOTOpOro aBua-
peiica, Ho u3 B B A aBuapetica Het. JIoMmycTUM, aBUAKOMITAHHUSI, OCYILIE-
CTBJISIIOLLAS TI€PEBO3KU 10 MAapIpyTaM, OpraHM30Baia ISl KaxJ0ro
MPSIMOTO  peiica COOTBETCTBYIOIIUIT €My oOparHbiii peiic. Hampumep,
ec/ld B MCXOAHOM Tabauie umeercs 3anuch (A, B), To B Moguduiupo-
BaHHO Tabiu1le Jo/KHA ObITh 3amuch (B, A).

Codopmynupyiite 3ampoc K MCXOAHOU TaOJMIE Peitcer, BO3BpAlLAIO-
UK TabauLy, COAEPXKALIYIO CBEACHUSI KAaK O MPSIMbIX, TaK U 00 00-
paTHbLIX percax.

3apauva 5.3

Lt TabMuUbl Petict: (HAUAJIBHED TIYHKT, KOHEUHHV IIYHKT), KOTOpas
MokasaHa Ha puc. 5.4, cchopMyanpyiiTe 3anpoc, KOTOpbIii BO3BpalaeTt
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TabuIly cO CBEAECHMUSIMU O MOOCTHKHMMOCTH IYHKTOB, B KOTOpBIE
MOXHO ITONACTh IIOCPEACTBOM He Oosiee NByX Iepecanok. Peniure sty
3a/1a4y, He UCIOAb3Ysl PEKYPCUBHbIX 3alIPOCOB.

3apava 5.4

Jnsa Tabnuubl Peiict (HAUATIBHED TIYHKT, KOHEUHHV IIYHKT), KOTOpas
nokasaHa Ha puc. 5.4, chopMmyaupyiiTe 3ampoc, KOTOpblid Bo3Bpalla-
€T CIIMCOK IIYHKTOB, B KOTOPbI€ MOXHO MOIIACTh KAaK M3 MYHKTa A,
TaK U U3 nyHkra B.

3apauva 5.5

Ilycte umeerca Ttabauua Corpyneuxm (ID corpynuuxa, Onucaxue,
ID mauanbhMKa), I0KA3aHHAS HA puc. 5.15. Dra tabauua coaepxur
CIUCOK UAEHTUGUKATOPOB (ID corpymmmxa) BCEX COTPYIHUKOB
HeKoTopoil dupmbl. s Kaxaoro coTpyaiHMKa yKasaH MACHTU(pUKA-
TOp €ro HEeNoCPe/NCTBEHHOIO HavyalbHUKA (ID nauamsuwmxa). Jlroboe
OIPEIEJIEHHOE 3HAYEHUE CToNOUA ID madasnpuuxa O0S3aTENILHO
BCTPEYAETCS U Cpelu 3HAYeHU#l cTonbua ID corpynamxa, MOCKOIbKY
M000i1 HAYaIbHUK SIBJISIETCSL B TO XK€ BPeMsl U COTPYIHUKOM (DUPMBI.

1 CoTpyanmin : Tabauua E]@

ID_chpy,u,HHKa| CInHCaHKe |ID_HaqaanHKa ~
1| FeHepankHEIR AMpekTop
2| naeHeId Byxrantep
3| SaMecTuTens AMpeKTOpa
4|Hay. TpaHCnopTHOro oTAena
5| Hay. oTnena mapkeTiHra
B Ha4. cknaga
7| Byxrantep
£ Bogutens
9 ABTOMEXAHWK
10 Cnecape
11 KnanoBLumk
12 CTopox
- 13 Cekpetaps
» 14| ¥Bopwmya

| Sanwee: (LT 12 [ 0] we 14

Puc. 5.15. Tabnuua co ceegeHusMn o cybopanHaumm coTpyaHUKOB

[ = T R R e L s R E
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B obuiem ciyyae HEKOTOpbIE COTPYAHUKM MOIYT HE UMEThb [1O4YM-
HeHHbIX. TakuM obpa3zoM, AaHHas TaOJULA COAEPXUT UHMOPMALIUIO
0 uepapxuu (cyoopAMHALKMKM) COTPYAHUKOB (PUPMBI.

Codopmynupyiite 3ampoc, BO3BPALIAIOLIMNA CIIMCOK BCEX COTPYIHHU-
KOB, KOTOpBI€ HEIIOCPEACTBEHHO IMOJYMHEHBI TOMY XK€ HAYaJbHUKY,
YTO U JAaHHbIA COTPYAHUK. Ecau peliuTh JaHHYIO 3a/a4y, HallpuMmep,
OTHOCHUTEIBHO BOAUTEJISI, TO M3 TaOAUIEI HA puc. 5.15 BUAHO, YTO OH
HEeNoCpeACTBEHHO IMOAYMHEH HAyalbHUKY TPAHCIIOPTHOTO OTASIA U,
CJIeAOBaTEAbHO, HEODOXOOUMO OIPEASANUTh BCEX COTPYAHMKOB 3TOTO
oTea.

ChopmyupyiiTe 3anpoc, BO3BPALLAIOLIMA CIIMCOK BCEX COTPYIHU-
KOB, KOTOpbIe TIOTYMHEHH! (B TOM YHMCJIe W OIIOCPENIOBAHO) TOMY e
HAYaIbHUKY, YTO M JAHHbIA COTPYIHUK.
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HNo6aBneHne, ypaneHue
N USMEeHeHUne AaHHbIX
B Tabnuuyax

3ampochl, pacCMOTPEHHbIE B IPEAblaylIMX I1aBax, ObUIM Hampas/ie-
HBI Ha TO, YTOOBI TOJYYNTh JAaHHEIE, coaepKallnrecs] B CYIIECTBYIO-
KX Tabnauuax 6asbl AAHHbIX. [71aBHBIM KJIIOYEBBIM CJIOBOM TAaKHUX
3aIpOCOB Ha BHIOOPKY MAHHBIX SBISETCS SELECT. 3ampochl Ha BBI-
OOpKY JaHHBIX BCEraa BO3BPAILlAIOT BUPTYaAbHYIO TaOJMIly, KOTOpas
OTCYTCTBYeT B 0asze JAHHBIX W CO3/IAETCS BPEMEHHO JIHIIb IS TOTO,
4yTOObI IIPENCTABUThH BhIOpAHHbIC AaHHbIE MoJb3oBateato. [lpu coznga-
HUU W JaTbHeHIIeM COMPOBOXIEHWH 0a3bl TaHHBIX OOBIMHO BO3HU-
KaeT 3ajaya noOaBAeHUs] HOBbIX M YOAJEHMUS HEHYXKHbIX 3alucei,
a TakKe M3MEHEHUsI colepKUMoro sueek Taoaunubsl. B SQL mist sToro
MpeayCMOTPEHbI OIlepaTopbl INSERT (BCTABUTb), DELETE (yOAJUTh) U
UPDATE (M3MEHHTbH). 3alpochl, HAYMHAIOIINECS C 3TUX KITIOYEBBIX
CJIOB, HE BO3BPALIAIOT AAHHbIE B BUIE BUPTYAIbHOU TaOAMIbI, 4 W3-
MEHSIOT COAEPKNMOE VKe€ CYIIeCTBYIOIINX TaOaWIl 0a3bl JTaHHBIX.
3anpochl Ha Moaudukaluio (nodapaeHue, yaaleHUe U U3MEHEHUeE)
JAHHBIX MOTYT COAepPXKaTh BIOXKEHHBIE 3aITPOCHl Ha BEIOOPKY JaHHBIX
M3 TOM X€ caMoil TaOaMUbl WIKM M3 APYruX Tadauu (cm. ea. 5), onHa-
KO CaMM He MOTYT OBbITh BJIOXKEHBHI B JIpyTue 3aIlpochl. TakmMm obpa-
30M, OIIEPaTOpbl INSERT, DELETE U UPDATE B SQL-BbIpaxkeHUU MO-
TYT HAXOIUTHCS TOJIBKO B CAMOM Havaje.

6.1. [Jlo6baBneHne HOBbIX 3anucem

Korma cosmaercst tabauia 6a3bl JaHHBIX, OHA HE COACPKUT HUKAKUX
3anucei, T. e. SBIsieTcs MycToi. YToObl HANONHUTH TAOAULYy AAHHbI-
MM, HEoOXOMMMO A00aBUTH (BCTaBUTh) B Hee XOTS OBl ONHY 3aITUCh.
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g 3TOro CayXXdT omeparop INSERT (BCTaBUTb), KOTOPbI MMeEeT He-
CKOJIBKO (hopM:

O INSERT INTO mmsTaGuum VALUES (crmcox3Havemsi) — BCTaBIISIET
MMyCTYIO 3alMCh B YKA3aHHYIO TAOJMIIy U 3aIlOJHSET 3Ty 3aluch
3HAYEHUSIMU U3 CIHUCKA, YKA3aHHOTO 3a KIIOYEBBIM CJIIOBOM
vaALUES. Ilpu 3TOoM mepBoe B cHUCKE 3HAYEHUE BBOAUTCH B IIEp-
BBII cToyIOeI Ta0IUIIBI, BTOPOE 3HAYEHHE — BO BTOPOIT cTOMOE 1
T. 1. Ilopsimok cTon0IIOB 3amaeTcsl MpU CO3JAaHMU TaOAUILL. JdaH-
Hag <¢opMma omeparopa INSERT HE OUYEHb HaieXHa, IOCKOJIbKY
HETPYAHO OINUOUTHCS B MOPSAKE BBOAUMEIX 3HaueHuili. boiee
HaJEeXHON N TMOKON sBIseTcsd ciaenyiouas dopma;

O INSERT INTO mmsgTabmum (cmicoxCronbrios) VALUES (cmicox3Ha-
wemrsl) — BCTABJSET IIYCTYIO 3alMCh B YKA3aHHYW TaOIUILY
1 BBOJAUT B 3dAdHHBIC CTOJ'[6HI)I SHAUYCHUA N3 YKA3aHHOI'O CITMCKA.
IIpu sTomM B mepBBIl cTONOEL U3 crmcoxCronbros BBOOUTCS TIEp-
BO€ 3HAYEHUE U3 crmcoxSBravenmri, BO BTOpOfI CTOJI6€L[ — BTOpPOC
3HAYEHUEC u T. AO. nOpHI[OK NMEH CTOJ'I6HOB B CITUCKE MOXET OTJIN-
JaThesa OT MX MOPSIIKA, 3aJaHHOTO MIpK co3mnaHuu Tadbauilsl. CToao-
ObI, KOTOPBLIC HE YKa3aHbl B CIIMCKE, 3allOJIHAIOTCA 3HAYCHHUEM
NULL. MHoraa tpebyercsl pocTo 100aBUTh MYCTyio 3amnuch. B aTom
cilyyae miepBas opma orneparopa INSERT TpeOyeT Imocie KIIueBo-
TO CJIoBa VALUES YKas3aTb CIIMCOK 3HAYCHUN NULL, JJIMHA KOTOPOTI'o
PpaBHa KOJINYECTBY CTOJ'I6I_[OB. OZ[HaKO €CTb JIYUIIICE PCUICHUE!

INSERT INTO mmaTabmm (mvafloboroConbra) VALUES (NULL) ;
PexkomeHnayeTcsl ncnofb3oBaTb UMEHHO JAHHYIO (opMy oreparo-
pa INSERT. Cienylouiui 3anpoc 100aBisieT HOBYIO 3aIlUch B Tad-
JIMIY Knuedte, IIPU 3TOM B CTOJIOIIBI Mva, Temepon U Cym-—
Ma_ 3akasa BBOIMITCA 3HAUYEHUA 'llerpor', '444-4444' W 25300
COOTBETCTBEHHO:

INSERT INTO Kimentel (Mmsa, Tenedon, Cymma 3akasza)

VALUES ('IleTpos', '444-4444', 25300);

Hauunas ¢ SQL-92, nosBuiach BO3MOXHOCTb paboTarb CO 3Haye-
HMSIMM TUIIA 3alMChb. DTO IIO3BOJISIET 34 KJIIOUEBBIM CJIOBOM VALUES
yKa3arb HECKOJIbKO HAOOPOB 3HAYEHUH B KPYIVbIX CKOOKax (3amu-
ceil), KoTopble HeoOXOAMMO BCTaBUTh B Tabnuuy. Hanpumep:

INSERT INTO Kmmentwl (MM, Tenepon, CyMmMa 3zakasa)
VALUES
('IleTpoB', '444-4444", 25300),
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('"MiBanoB', '555-5555', 45100),
("Cumopomr', '777-7777', 1200),
('"3axapor', '123-9870', 7800);

O INSERT INTO mmgTabmums (cmicoxCronbrnos) SELECT ... — BCTaB-
JiIeT B YKa3aHHyI0 TabjuIly 3alUcH, BO3BpalllaeMble 3apocoM Ha
BBIOOPKY.

Ha npaktuke Hepeako Tpedyercs 3arpy3uTh B OAHY Ta0NULy AaH-
Hble 13 Aapyroi tabauubl. Hanpumep, paHee cozmaHHas tabaudua
KouraxTer COACPXKUT UMEHA U APYrMe JAHHbIE O KIMEHTaX, KOTO-
pble HEOOXOAUMO BCTaBUTb B TaONULy Knmente. JIsI 3TOro B ole-
parope INSERT BMECTO VALUES MOXKHO MCIIOJNIb30BATb OMEPaTop
SELECT, BbIOMpAIOLIUUA 3a111Mcy, HEOOXOAUMbBIE /1S BCTABKMU.

HOHYCTHM,Ta6HHHBIKHMeHTHiH KoHnTakTer UMCIOT OOIHOMMCHHBIC
U OJHOTUMHBIE CTOJOUBI Umsa, Anpec U Tene®OH.Tbe6yeTCH nmoba-
BUTH BCE 3AIIUCU U3 Ta6J'[I/IHI)I KoHTaxkTe B Ta6J'[I/IHy KnuedTe. DTO
MOXHO CJI€J1aTb ¢ ITOMOIIBIO CICAYIOLIETO 3aIpoca:

INSERT INTO KmmerHTH (MM, Aznpec, TejedoH)

SELECT Vmsa, Ampec, TeneporH FROM KOHTaKTE;

Crenywoluuil 3amnpoc BCTaBAsIET B TAOAUIY Kimerrer TOJABKO TE
3anucy U3 TabAMLbl KouraxTs, KOTOPBIX B Hell elie HeT. Takum
06pa30M, IPOUCXOOUT OOINOJHECHUEC HCpBOfI Ta6JU/IleI JaHHbIMU
U3 BTOPOI TaGIMLIbL:
INSERT INTO KmmeHTHl (MM, Anpec, TejgedoH)
SELECT lwmsa, Anpec, Tenepor FROM KOHTaKTBI
WHERE KimeHTHL VMg <> KOHTAKTEHL. VMg AND
KimmenTe . Anpec <> KoOHTaKTEL. Anpec AND
KoHTakTH . VMg IS NOT NULL;

34ech B onepaTope WHERE IMPUMEHEHO CJIOXHOE YCIOBHUE Ha Cly-
yait, eciiM B TAaOJMLAX OKAXYTCI ONHOMAMWIbLbL UIU B TAOJIULIE
KoHTaxTe OKAXYTCS1 HEONpeAeJeHHbIe UMEHA.

C moMoIIbio omeparopa INSERT MOXHO JO0ABUTb ONHY WU He-
CKOJIBKO 3aImiceil TOIBKO B ofHY Tabnuiy. Kpome Toro, Heobxomnumo
VUUTHIBATH CJEAYIOIINE OOCTOSTETbCTBA:

O Ttabiuua MOXeET MMETb CTOA0el TUHAa SERIAL (CYETUMK), MUMEIO-
IIMI yHUKaJbHble 3HaYeHus1, Koropoie CYB/l HazHauaeT aBroma-
TUYECKU. DTO 00eCMneyuBaeT YHUKAIbHOCTh BCEX 3aMMCei TaOaUIIbl
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U, CIAEeI0BATENbHO, €€ COOTBETCTBME 1-0if HOpMaabHOU opme.
IloatomMy B chucke cTOAOLIOB B Omeparope INSERT HE cleayeT
YKa3bIBaTh CTOJIOIbl TUIA SERIAL;

O eciu CIUCOK CTONOIOB, YKa3aHHBIN B oleparope INSERT, COAEP-
KUT He Bce CTOJOLBI Tabaullbl, TO B OCTaBlIMECS CTOJOLbI (3a
UCKIIIOUEHUEM CTOJIOLA TUIA SERIAL) OYyAyT BBEAEHBbI 3HAYEHMUSI
NULL (HeompeaejJeHHOe 3HavyeHue), a B cTojbel] THMa SERIAL
NpaBuwibHOE yKcyioBoe 3HaueHue Beeaer CYB/I;

O npu BBeAEHUM 3HAYEHUH B CTOJOLBI HOBOH 3alucyh HEOO0XOAUMO
CJEAUTb, YTOObI TUIIbI 3HAYEHUI COOTBETCTBOBAJIM TUIIAM CTOJIO-
uoB Ttabnuupbl. Ilpy HEOOXOAUMOCTU MOXHO BOCHOJAb30BATHCS
byHKLMER npeodpasoBaHUsl TUIIOB CAST ()

O Ttabnuiia MOXET UMETb OrpaHuueHust (cm. paso. 7.1). Eciu BBoAU-
MbI€ JaHHBIC HE YIOBIETBOPSIOT YCJIOBUSIM 3TUX OTPaHMYEHUI, TO
3alpoc Ha Jo0aBjeHWEe JaHHBIX He OyneT BBINMOAHEH. Tak, Ha-
MpUMeEp, €CIM B OrpaHUYCHUM Ha KaKoW-1ubo CTOa0eIl yKa3aHo,
YTO OH HEe MOXKET WMETh 3HAYeHHWs] NULL, TO IOITBITKA HOOABHUTH
MMyCTYIO 3aIlKCh MpHUBeaeT K owmnbKe. B aToMm ciayyae Heobxomumo
HUCIIONB30BaTh OMNEpPaTop INSERT INTO C KIIOYEBBIM CJIOBOM
VALUES, Y4TOOBI Cpa3y BBECTU 3HAauYeHUeE, yIOBJIETBOPSIOIIEE Orpa-
HUYEHUSIM.

6.2. YganeHune 3anucei

,HHH ynaHeHMH'3aHHCCﬁ'M3 T&6HHHBITHN4M€HH€TCH OIlI€paTop DELETE
(ynanurb):
DELETE FROM mmsTabumirl WHERE ycioBme;

HaHHbIil omnepaTop ydausieT U3 yKazaHHOW TaOAUIBl 3amucu (a He
OTHENbHbIE 3HAUYEHUsI CTOJOIIOB), KOTOpbIE YIOBIETBOPSIOT yKa3aH-
HOMY YCJIOBUIO. YCJIOBHE — 3TO JIOTUUECKOE BhIPAKEHUE, Pa3inyHbIe
KOHCTPYKIIUM KOTOPOTO OBLIM paccMOTPEHbB! B MpeabLAyLIMX I1aBax.

Creaymoluuii 3amnpoc yaaisieT 3alucyd U3 TaOJMLbl Kinerre, B KOTO-
poii 3HauYeHKME CTOJOLA Vims PABHO 'VisaHOoB':
DELETE FROM KiymedntTsl WHERE Mg = 'MBaHoB';

Ecau tabnuua Kmmenter COAGPXKUT HECKOJABKO 3aIMCEH, B KOTOPBIX
ecTh KIMeHT MBaHOB, TO Bce OHU OynyT yaaJleHbl.
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B oneparope WHERE MOXET HAaXOAUTHCS MOA3ANPOC HA BHIOOPKY AaH-
HbIX (omepatop SELECT). Ilomzampockl B omnepaTope DELETE paboTa-
IOT TOYHO TaK XK€, KaK U B OllepaTope SELECT.

Ilycth B 6a3e maHHBIX MMeeTcsl Tabaula Iponaxu (ID Tosapa, Cym-—
Ma sakasza, 1D xameHTa), COAEPXKAllasi CBEAEHUS O m_)oz[ax(ax TOBa-
poE KIMEHTaM. Tpebyercd yaaauTbh M3 3TON TAOMMIIBI 3AIMCH O TEX
KJIMEHTax, KOTOpble MpUobpesn ToBapbl Ha cyMMy, MeHblyio 1000.
71 3TOro MOXHO MCIOJB30BaTh TAKOM 3aIpoc:

DELETE FROM Ipomaxm T1

WHERE 1000 >=

(SELECT SUM(TZ.Cymmva 3axasza) FROM IIpomaxm T2
WHERE T1.ID wymenTa= T2.ID KIMeHTa);

3aech 3ampoc HA ynaleHue 3anuceil U3 Tabaulbl Iponaxy COACPXKUT
CBSI3aHHbIN (KOPPEeNUpOBaHHBIM) MOA3aMPOC, BbIYMCISIONIMI CyMMY
3HAYEHUH croadua Cymma szaxasa. OOpaTUTEe BHUMAaHUE HA UCIOJb-
30BaHUE JIBYX PANIMYHBIX [ICEBAOHUMOB /ISl OJHON U TOM Xe Tabsiu-
ubl. ITpy BBIIOJIHEHUKM JAHHOIO 3alpoca Ha yJajJeHUe MPOUMCXOUT,
KaK M IIOJIOKEHO B CJyyae CBi3aHHbLIX [10]3aPOCOB, IOCIe10Ba-
TEJbHbIA [IPOCMOTP 3alMCEl B TaONMULE Tpomaxm. sl KaX/IOW 3aIu-
CU IIPOBEPSIETCS YCIOBUE OllepaTopa WHERE, & MMEHHO BbIIIOJHSAETCS
[OA3AIPOC, BLIYUCISIOUIMA CYMMY 3HAYEHUI CTOJIOLA Cymva saxasa
JUISL BCEX 3alluMceil, B KOTOPbIX MAEHTU(HUKATOP KIMEHTA PABEH 3Ha-
YEeHHUIO 3TOro uaeHTuduUKaTopa B TeKylleld 3anucu (TeKylied Hasbl-
BaeTrcs 3alluchb, IpocMarpuBaeMas B JaHHbIA MoMeHT). Eciau BbluMc-
JeHHoe 3HadyeHue He mpesbilaer 1000, To ycnoBue omneparopa WHERE
BBIIIOJIHAETCS M TeKylllasd 3allicChb YAAIsieTcs, B IPOTMBHOM cCilyyae
3alUch He yaaisiercd. Jlajee MPOUCXOAUT IEPEXON K Cleayroulen
3aMCH, PACCMATPUBACMOM B KAYE€CTBE TEKYLUEU, U OIIMCAHHbIE AEii-
CTBUS [IOBTOPSIIOTCSI CHOBA.

Teneps paccMOTpUM IIpUMeEp, B KOTOPOM TpebyeTcsl yIaauTh 3alucu
B ONHON Tabnuile B COOTBETCTBHMU C YCAOBHEM, 0OpabaTHIBAIOIIAM
3anmucu B Apyroil tabnuie. HomyctuM, B 0a3e TaHHBIX MMEIOTCS IBe
TaOJIULIBI:

O IIponaxmn (IDiTOBapa, Cymma 3akasza, IDiKJ'[MeH'I‘a);
O KmmenTu (ID_KJ‘H/IGHTa, Vms, Anpec).

Tpebyercsa ynaauTb U3 TaOMULIbl Kimenter T€ 3aIMCU O KJIMEHTAX, KOTO-
pble mpuodpesnd ToBapbl Ha cyMMmy, MeHbliyio 1000. CymMmbl 3aKa3oB
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KIIMCHTOB COACPAKATCA B Ta6ﬂﬂﬂe IIpomaxwu, d 3allUCU HeO6XOﬂMMO
yIQIATb U3 Tabulibl KimenTs, B KOTOPON HET JaHHLIX O IpUodpe-
TCHHbIX TOBApdX. TeMm He MCHEC, i pCLICHUA 3TOI 3agauynu MOXKHO
MCHOHb3OBaTb3aHpOC,aHaﬂOFMquﬂiHpeﬂbunﬂﬂeMy:

DELETE FROM KimenTe T1

WHERE 1000 >=

(SELECT SUM(TZ.Cymmva 3zaxasza) FROM Ilpomaxmu T2
WHERE T1.ID wymenTta= T2.ID KiMeHTa);

Onepanus yaaaeHus 3anvceil U3 TaOJULbI SBISIETCS OMACHONW B TOM
CMBICJIE€, UTO CBSI3aHa C PUCKOM HEOOpPaTUMBIX MOTEPb AAHHBIX
B clyyae ceMaHTHYecKuX (HO He CHHTaKCUYeCKMX) OLIUOOK Mpu
dbopmynupoBke SQL-BbipakeHusi. YToObl 130eXaTh HEMPUSITHOCTEI!,
nepej ynajeHUeM 3arnuceil peKOMEeHIyeTcsl cHayaja BBIMIOJHUTb CO-
OTBETCTBYIOLIMUI 3ampoc Ha BBIOOPKY, YTOOBI MPOCMOTPETb, KakKue
3anucu OynyT yaajieHbl. Tak, HampumMep, Iepej BbIIOJIHEHUEM pac-
CMOTPEHHOIO paHee 3ampoca Ha yaaleHUe He MOMEelIaeT BBIMOJIHUTh
COOTBETCTBYIOIIMI 3aITpoc Ha BBIOOPKY:

SELECT * FROM KymenTer T1

WHERE 1000 >=

(SELECT SUM(TZ.Cymmva 3axasza) FROM IIpomaxm T2
WHERE T1.ID wymenTta= T2.ID KIMeHTa);

st ynaneHusi Bcex 3anuceid u3 tadjuilbl 10CTaTOYHO UCIOA1b30BaATh
oIeparop DELETE 0€3 KJIIOYeBOro cjoBa WHERE. Ilpu atoMm cama 1ad-
JMlla CO BCEMU ONPEJEJICHHbIMM B HEN CTOJIOLIAMU OCTAETCS U OTO-
Ba JUIs1 BCTaBKM HOBbIX 3anucei. Hanpumep:

DELETE FROM KijmMeHTH;

AT

Tabnuua MOXET MMETb OrpaHnyeHus (cm. pasl. 7.1), kKOTopble MOryT
NpenAaTCTBOBATb yAANEHNIO HEKOTOPbIX UMW BCEX 3anncen.

6.3. U3aMeHeHne aaHHbIX

st U3MeHeHNsT 3HaYeHW CTOJIOLOB TaOaUIIBl MPUMEHSIETCS oIepa-
TOp UPDATE (M3MEHUTH, OOHOBUTH). UTOOB M3MEHUTH 3HAYCHUS
B OJHOM CTOJIOIEe TAOJMIIBI B TEX 3aIMHMCSX, KOTOPHIE YIOBIETBOPSIOT
HEKOTOPOMY YCJIOBHIO, CIEIyeT BBITTOJHUTH TAKOM 3aIpoc:

UPDATE mvaTabmmirr SET mvaCrosbila = sHaveHme WHERE ycuoBue;



Jlobasnexue, yaaneHmne n usMeHeHue AaHHbIX B Tabyax 179

3a KJII0YEeBbIM CTOBOM SET (YCTAHOBUTB) CJEAYET BbIpaXeHUE PaBEeH-
CTBA, B JICBOM YAaCTH KOTOPOTO yKas3bIBaeTcsl WUMST CTOJIOIA, a B TIpa-
BOM — BBIPaKEHME, 3HAYEHUE KOTOPOIO CJleayeT caenaTh 3HAaYeHUEM
JAHHOTO CTOJIOIA. DTH YCTAHOBKW OYOYT BBIMOJTHEHBI B TeX 3aMUCAX,
KOTOPbIE YIOBIETBOPSIOT YCIOBUIO B ONEPATOPE WHERE.

YT1o0ObL OOHUM OII€paTopoM UPDATE YCTAHOBUTb HOBLIC 3HAYCHUA
cpa3y I HECKOJIBKHX CTOJ'I6HOB, BCJIEA 3a KIKYEBBIM CJIIOBOM SET
3aIIUChIBAIOTCA COOTBCTCTBYIOIIME BbIPAKCHUMA PABCHCTBA, PA3ACIACH-
HbIC 34llSIThIMU:

UPDATE Mg Tabmmie!

SET mvsaCronbrial = BHavenmel, muaCrosibrial = BHaAYeHHeZ, ... ,
mmsaCrosibriaN = sHauyeHneN

WHERE yciosme;

Hanpumep, cneayioiumii 3amnpoc M3MEHSET 3HAYEeHUS CTONOLOB
Tenepon U Cymma 3axaza B Ta6nnue Knuenter I TEX 3annceﬁ,
B KOTOPbIX CTOH6€L[ Vimss UMEET 3HAYCHUE 'Veanos'.

UPDATE KimeHTE

SET Temegon = '333-1234', Cymmva szakasza = 2570

WHERE Vwma = 'lMBaHOB';

Wcnons3oBaHue oleparopa WHERE B omepaTope UPDATE He o00s3a-
TeJbHO. Ecin OH OTCYTCTBYeT, TO YKa3aHHbIe B SET M3MEHEHUS Oy-
IyT POU3BEIEHbI IJIsT BCEX 3amMceil TaOIUIIEL.

Omnepainust U3BMeHeHus 3aruceli, Kak 1 ux yaajleHue, cBsi3aHa ¢ puc-
KOM HEOOpaTUMBIX IOTEPhb MAHHLIX B Cly4yae CEMAHTHYECKUX OLIM-
60k npu dopmyauposke SQL-BeipakeHusi. Hampumep, cTOUT TOJbKO
3a0bITh HAMUCATb OINEPATOP WHERE, U OyAyT OOHOBIECHBI 3HAYEHUS BO
Bcex 3anucsx Taoauibl. YToObl M30eXaTh MOJOOHBIX HEMPUSTHO-
cTeil, mepen OOHOBIECHMEM 3alucell PEKOMEHAYETCs BBUIOJHHUTbL CO-
OTBETCTBYIOIINI 3alpoc Ha BBIOOPKY, YTOOBI ITPOCMOTPETb, KaKue
3anucu Oyayr u3MeHeHbl. Hampumep, mepen BbIIOJHEHMEM IpUBE-
JEHHOTO paHee 3arpoca Ha OOHOBJEHUE JAHHBIX He MOMelllaeT Bbl-
MOJHUTH COOTBETCTBYIOLIMI 3apOCc Ha BbIOOPKY JAHHbIX:
SELECT * FROM KimteHTs!

WHERE Mmsa = 'MBaHOB';
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R Buwane 3

Tabnuua moxeT umeTb orpaHnyenus (cm. pa3d. 7.1). Ecnv yctaHas-
nvBaemMble 3HavyeHNs CTOnOLOB HE YAOBMETBOPSIOT YCMOBUAM 3TUX
OrpaHUyYeHni, To 3anpoc Ha 06HOBNEHNE AaHHbIX BbINOSIHEH He ByaeT.

YcinoBue B omnepaTrope WHERE MOXKET COAEPXKATh MOA3AMNPOCHI, B TOM
yucie u cBsa3adHbie. [Iycth B Oase MaHHBIX MMeETCsl TaOauia Ipomaxm
(IDiTOBapa, Cymma 3axasza, IDixnmeHTa), coacpxKallasd CBCACHUSA
0 mpojaxax ToBapoB KiueHTaM. IlpearnomoxumM, yTto TpedyeTcs cle-
natb 5% CKUAKY TeM KJIMEHTaM, KOTOpbie MpUOOpenu TOBaphl Ha
cymmy, Oombuiyto 1000. Inst sToro cieayer U3MEHUTh 3HAYEHUS
cTonbua Cymva saxasza, IPOCTO YMHOXUTh UX Ha 0,95. OgHako sTu
W3MEHEHUSI JO/DKHBI OBITH BBIOJHEHBI, TOJBKO €CJIM CyMMa 3Hade-
HUI 3TOro mojs s AaHHoro kiaueHta npesbiaeT 1000. Takum 06-
pasoM, 3alpoc Ha M3MEHEHWE JAaHHbBIX JOJDKEH COIepKaTh CBI3aH-
HBIA [1OA3aIpOoC:

UPDATE Ilponmaxm T1

SET Cymma 3zakasza = Cymmva 3axasza*0.95

WHERE 1000 <

(SELECT SUM(TZ.Cymmva 3axasza) FROM IIpomaxm T2
WHERE T1.ID wumenTa = T2.ID KIMeHTa);

3mech 3arpoc Ha U3MEHeHWe JAHHBIX U3 TaOIUIBI IIpomaxyu COMEPKUT
CBSI3AHHBINA (KOPPENTUPOBAHHBIN) MOA3AIPOC, BHIYMCISIOIMNA CYyMMY
3HAUYEHUI cTonbua Cymva saxasa. OOparnTe BHUMAHUE HA UCIIONIB30-
BaHME JBYX Pa3IMYHBIX MCEBAOHMMOB ISl OMHON U TOM K€ TabJMILIbL
Ilpy BbITOTHEHWN JTAHHOTO 3aIpoca MPOVCXOAUT TOCIeI0BaATEIbHBII
NPOCMOTP 3amuceil B Tabmuile Mponaxm. IS KaXI0il 3amucu MpoBe-
pseTcs YCJIOBHE OlepaTopa WHERE, a MMEHHO BBITOMHSIETCS ITOm3a-
[POC, BBLIUMCIAIOIIMI CyMMYy 3HAYEHMIl CTONOLA Cymva zaxasa IS
BCeX 3ammceil, B KOTOPHIX MACHTU(MUKATOP KIMEHTA paBeH TEKYyIeMy
3HAUEHUIO BToro uaeHtudukaropa. Ecnu BblUKMCIEHHOE 3HAYEHUE
npesbimaer 1000, To yciaoBue omneparopa WHERE BBHITTONTHSETCS W TIPO-
HUCXOIUT M3MEHEHUE NAHHBIX B COOTBETCTBUU C BBbIPAKEHHUEM SET,
B TIPOTHBHOM cjIydyae M3MEHEHUsI He BHocATcs. amee TIpOMCXOmUT
nepexon K Cleaylolieil 3amucu, paccMarpuBaeMOil B KAueCTBE TEKy-
e, 1 oNMcaHHbIe ACHCTBUS TIOBTOPSIIOTCS CHOBA.

Hepenko tpebyeTcsi 0OHOBUTH 3HAYEHMSI CTOJIOLIOB B 3aBUCUMOCTU
oT ux TeKyuiux 3HadyeHuii. B SQL:2003 pist 3Toro MOXHO MCIOJb30-
BaTh OMNepaTop CASE, BO3BPALLAIOUINN 3HAYEHUS (M. pa3od. 4.4).
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Honyctum, umeercs Tadnuua Kmmewrer (Mvs, Anpec, Peruon, Tesje-
don). TpeOyercss U3MEHUTb 3HAYEHUSI CTOJNOLA Permon CICAYIOLIMM
00pa3zoM: eciu 3HAYeHME CTOA0LA PABHO 'Cepepo-szaman', TO €r0
cleAyeT 3aMEHUTb HA 'Cauxr-llerepSypr'; €CAM 3HAYEHUE PABHO
'TBepckasa obsactTe', TO €0 CJICAYECT 3AMCHUTb HA 'Teepr ', BO BCEX
OCTAJIbHBIX CJIy4YasiX HYKHO OCTABUTb IIPEXKHUE 3HAYEHHUS. DTy 3a1a-
4y MOXKHO PELUUTh ¢ IIOMOIIbIO TAKOIO 3aIlpoca:
UPDATE KimMeHTH

SET Permon = CASE

WHEN Permon = 'CeBepo-zamazn' THEN 'CaHxT-IlleTepOypr'
WHEN Permon = 'TeBepckasa obnacTb' THEN 'Teepn'
ELSE PermoH

END;

bes orieparopa CASE JAaHHYIO 3aJady HNpUIIJIOCH ObI pemarb ¢ IMoMo-
HIbI0O ABYX ITOCJICAOBATCIIbBHBIX 3aIIPpOCOB:
UPDATE KimmenTw

SET PermoH = 'CaHkT-lleTepOypr' WHERE Permon = 'CeBepo-
zanan';

UPDATE KimmenTw

SET PermoH = 'TBepb' WHERE Permon = 'Teepckas oOjmacTs';

Honyctum, 4yto B TaONMLE KnverTer ObUIO PELIEHO U3MEHMUTb 3Haye-
HUE '"VpxryTcx' cTosOlUa Permon. OIHAKO HOBOE 3HAYE€HUE 110KA HE
OMpeae/ieHO U MOITOMY BMECTO 'Mpkyrck' PELUMIM BHECTH 3Haue-
Hue NULL. Tak OOBIYHO MOCTYyHaloT, 4YTOObl 0003HAYUTH TOT (haKT,
4YTO 3HAYCHME HE M3BECTHO WIM €lle He BBeleHO. B gaHHOM ciyuae
yIOOHO MPUMEHUTDH 3aMPOC C MCIONb30BAHUEM (PYHKLIMHU NULLIF ()
(em. pazo. 4.4.3):

UPDATE KiMeHTH
SET Permon = NULLIF (PermoH, 'UpKyTCK');

Ilpn M3MeHeHNN 3HAYEHWN B CTOIOIAX TAOIUIIBI HEOOXOAMMO Cile-
IUTH, YTOOBI THIIBI 3HAYEHWI COOTBETCTBOBAIM THUIIAM CTOJOIIOB.
IIpn HeoOGXoAMMOCTH MOXHO BOCIIOIB30BaThCsT (GYHKIMEH Mmpeobpa-
30BaHUS TUTIOB CAST ().

‘ Mpumevanue }

HekoTopble 6a3bl ganHbIx (Hanpumep, PostgreSQL) vmetoT pacumpenne
ctaHgapta SQL, nossonsowee obHOBNATb OAHY Tabnuuy AaHHbIMA
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u3 gpyron. Tak, Hanpumep, 4YToObl OOGHOBUTL TAGNULY Kimentsr AAH-
HbIMU 13 TabnMUbl Mpoxaxy, MOXHO UCTIOMNb30BATL TAKOE BbIPaXKEHME:

UPDATE Kimmentu SET Cymma 3akasa = Ipomaxwu.Cymma 3akasa FROM
IIponmaxu

WHERE ID kJyMeHTa = 5;

6.4. [lpoBepka
CCbIJTIOYHOIN LUeNOCTHOCTHU

Mexay tabnuuamu B 6a3e TaHHBIX MOTYT ObITh YCTAHOBJIEHBI CBSI3U.
OTU CBI3U 3a7al0TCsl KaK OTPaHUUYEHUS CChLIOYHON ULEIOCTHOCTU
JaHHbIX. YTO Takoe cchlUIoUHas LETOCTHOCTh JAHHBIX, ObLIO paccka-
3aHO B pa3d. 1.4.3, a Ipo YCTAHOBKY CBSI3M MeXjay Tabiauiiamu Oyaer
onucaHo B paszd. 7.1. Tlpu momnbiTke J00aBUTh, U3MEHUTh WU yra-
JUThb 3alMCHU B CBSI3AHHBIX TabaWIIAX MOTYT BO3HUKHYTb TaK Ha3bl-
BaeMble aHOMaJIUM MOAM(pUKALUN JAHHBIX, OOYCJIOBJIEHHbIE Hapy-
IIEHUEM CChUIOYHON LEJOCTHOCTH.

llenocTHOCTh AAHHBIX MOXKET ObITh HApylleHAa NpU IIOIbITKE a00a-
BUTb 3alMChb B [JOYEPHIOIO TadJMLy, 1Sl KOTOPOH HET COOTBETCT-
BYIOILICH 3amMCKU B POAUTENbCKON Tabnuue. Hanpumep, B 6a3ze naH-
HbIX HMECTCA POIMUTECIbCKAA TadnuUA KomeHTer (MMF[KJ‘[M@HT&, Vs,
Apnpec, Teﬂe(l)OH) n JO4YCPpHAA TadaMLIA I[Iponaxn (IDisaKaBa, Toeap,
llena, KommuecTsoO, M.MF[KJ‘[M@H'I‘a). B Tabmuue Xmmente cTONOEL
MvaKimernTa SBASETCSA IEPBUYHLIM KIIOYOM (MMEET YHUKJIbHbIE
1 OIIpeie/ieHHbIe 3HAYeHMsI), & B TaO/IuUlIe Mponaxy CTONOLL VvsaKimenTa
He 00513aH MMETh YHUKAJIbHbIE 3HAYEHMS, IIOCKOJAbKY OJUH U TOT XK€
KJIMEHT MOXET cAejaTh HECKOJAbKO Pa3lM4HbIX MOKYNOK. YToObl 3Tu
JBe TabnMUbl HAXOAUNUCh B CBSI3M, CTOJOEL, MumsaKiamenra B TaOAULE
Mponaxu JOKEH ObIThb BHELIHMM KJIIOUOM, CChLIAIOIIMMCS HA Iep-
BUYHBIA K104 VvsKmrenra B Ta0AULE Kiventer, O BHELIHUX KIIHOYaX
6osee moapobHO OyaeT pacckaszaHo B pa3d. 7.1.3.

Ecau Bbl jo6aBuTe B TabIUILy Hpomaxy HOBYIO 3aMUCh, COAEPXKALILYIO
3HaYeHUe CToAOIA UmaKnrenTa, KOTOPOTO ellle HEeT B POAUTEIbCKON
TaOJNUIE KimenTs, TO BOBHUKHET aHOMAIUS MOAWGbUKAIIMU JAaHHBIX.
AHaJIoTUYHasl CUTyalusl TPOU3OUET, €CAU Bbl MOMbITAETECH YAAINUTD
3aMUCh U3 TAOJAUIBI KnrenTer B JOUEPHEU TaONULE Iponaxy HEKOTO-
pble 3aMUCHU MOTYT CChLIAThCSl Ha KJIMEHTOB, CBEIEHUSI O KOTOPbIX
OTCYTCTBYIOT.
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IlosroMy BHauane cneayeT n00aBUTh 3aNUCh B TAOIMIY KimenTsi
C COOTBETCTBYIOLIMM 3HAYEHUEM CTOJOLA MmsKimenra, & 3aTeM —
B Ilpomaxy WM, B CAyyae ¢ yAQJICHUEM, BHAYAIE HYXHO YIAIMUThb CO-
OTBETCTBYIOLIME 3AIIUCU U3 TaOULIbl Tpomaxm, d 3aTEM — W3 KITMEHTH.

B psane ciydaeB mepen mobaBieHUeM WU YAaJeHUEM 3amMUceil MOX-
HO MPOBEPUTh, HE TIPUBEIET JIK 3TO K HAPYIIEHUIO CCBUIOYHOMN Iie-
JocTHOCTH. Takyl MpoBEpPKY MOXHO BBITIOJHUTH C IMOMOILIBIO TIpe-
JUKaTa MATCH.

Ilpenukar MATCH UMeeT CIeAYIOLIMIA CUHTAKCUC:
BuavernneTunal3amcrn ROW MATCH [UNIQUE] [SIMPLE | PARTIAL |
FULL] (momszampoc);

3nech B KBAApaTHbIX CKOOKAX yKa3aHbl HeoOs3aTebHble KII0YEeBbIE

C/I0Ba, & BEPTUKAIBHOMN YEPTOM pasaeieHbl MX albTepHATUMBHbIE Ba-

PUAHTBI: UNIQUE (YHMKalbHbINA), SIMPLE (IIPOCTOM), PARTIAL (4ac-

TUYHBIA), FULL (IOJHbINA). OTU KIIOUEBBIE CIOBA OMNPEIE/IsIOT Mpa-

BUJa OOpabOTKM 3HAYEHUI THUIIA 3aMMCU C IOASIMM, HMEIOLIUMU

HEOIIpeNeIeHHbIE 3HAYCHUSI.

Honyctum, TpedyeTcsl omNpeaenuTb, €CTh JU B TabAWIE I[pomaxu
3anuch ('Meawom', 'Kommeiorep'). IS 3TOrO MOXHO BBIMOJHUTD
TaKoM 3arpoc K 6a3e TaHHbIX:
SELECT * FROM [Ipomaxu
WHERE ('VBaHoB', 'KowmmnbioTep')
MATCH (SELECT MmaKmmenTa, Tosap EFRCOM Ilponmaxm) ;

Eciu B Ta6J'II/H_[€ pomaxu €CTHb 3AIIMCh C YKA3aHHBIM MMEHEM KIIMECH-
Ta 1 TOBAPOM, TO MPEANKAT MATCH BEPHET 3HAYCHUEC true.
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CospaHune
n mogudonkauusa tTabnuy

Cosznanue 1 Moauduxkauusa Tabdbauy 6a3bl JAHHBIX OObIYHO IIPOU3BO-
JSTCSl CIELUMalbHbIMU HATOTOBbIMU MHCTPYMEHTAMHU Cpea paspa-
0oTku, Kotopble nocrasisitores Bmecrte ¢ CYB/. Xors npu ux uc-
[OJb30BAHUM, KAaK MpPaBUIO, He TpeOyeTcs HAMMCAHUS IIPOrpaMM,
9TU CPEACTBA BKIIOYAIOT B ceOs SA3bIKM IPOrpaMMUPOBAHUS, C I1O-
MOIIbIO KOTOPBIX MOXHO CO3IAaBATh CJIOXHbIC MPUIOXEHUS, OPUESH-
TUPOBAHHBIE HA PadoTy ¢ Gazamu AaHHbIX. IlpumMepamu SBISIOTCS
dBase, Paradox, Delphi, Access u ap. Bmecre ¢ TeM s13bik SQL Takke
obJylagaer cpencTBaMM co3aaHus Tadaui, 6a3bl JAHHBIX, T. €. TE€X Ta0-
JIMII, KOTOpbIE COXPAHSIOTCS B cocTaBe 0asbl AAHHBIX B JOJIOBpE-
MEHHOU MaMATH KOMIIbIOTEpa, HampuMep, Ha KecTKoM aucke. Ha-
IIOMHIO, YTO TaOaulbl, BO3BPALIAEMbIE 3alIpOCAMM Ha BbIOOPKY
JAHHbIX, SIBJSIOTCS BUPTYAIbHBIMU M JOCTYIHBI TOJbKO TOMY, KTO
MHULMUPOBAJL 3TU 3aIIPOChHI.

B naHHOI TnaBe OyayT pacCMOTPEHBI CO3JaHMEe W MoaudUKaug
Tabyu1, 6a3bl JAHHBIX, BPEMEHHBIX TAOIMII, a TAKXKE MPEACTaBICHUIA.

7.1. Co3paHune tabnuy

CozaaHue TaObAMUbI TTPOU3BOJUTCS C TMOMOIIBIO Oleparopa CREATE
TABLE (co3daTh TabJUIly) C yKazaHUeM HeoOXOAUMBIX MapaMeTpoB.
TIpu sToM cozgaerTcsl moctosiHHas Tadonuua. YToObl yaaauTh ee U3
0a3bl aHHBIX, TpeOyeTcsl BBIMOMHUTL crieluanbHbiii SQL-oneparop.
st co3nanusi BpeMEHHON TaOJUIIbI NCMOb3YETCSl ONMepaTop CREATE
TEMPORARY TABLE (CO3[aTb BpeMEHHYIO Tadauily). BpemenHasr Tab-
JUA, B OTIMYKME OT TOCTOSHHOM, CYIIECTBYET TOJbKO B TeUeHUeE
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ceaHca paboThl ¢ 6a30M JAaHHBIX, B KOTOPOM OHA Obuia cozmana. Om-
HAKO BpeMEHHasl Tabjula MOXET ObIThb AOCTYIIHA APYTLUMM I10Jb30Ba-
TeIsIM, KaK M MocTosiHHAs Tabauua. OObIYHO BpeMEHHbIe TaOIMIIbI
CO3JAl0TCsl [J1Sl MNPEACTABIAEHUSI B HUX TEKYIIUX MTOIOBbIX (OTYET-
HbIX) JAHHBIX, AOCTYIHBIX HECKOJbKUM I10Jb30BaTeasIM 0a3bl JaH-
HbIX. [lanee NpuBeAeH CUHTAKCUC OIleparopa CREATE:
CREATE [TEMPORARY] TABLE mmsgTabimipl
{ Cronbenl mmn [ (pasmep)] |orpammuenme cronabual [, ...] }
{[ , CONSTRAINT orpaHmyeHne rabmmim] [, ...]}
)i
3nech KBagpaTHbIe U (pUTYpHBIE CKOOKM, B OTIMYUE OT KPYIVIBIX, HE
SIBJISIIOTCS DJIEMEHTaMU CUHTakcuca. B KBagpaTHbIX cKOOKaX 3aKJIiO-
YeHBl HeoOsI3aTe/IbHBIE BJIEMEHTHI, 4 B (DUTYPHBIX — 3JIEMEHTHI, KO-
TOPbIE MOI'YT IIOBTOPSIThCS.

s cozgaHus Tabauubl HEOOXOAMMO YKa3aTh €€ UMS U ONpeneauThb
cronbupl. OrnpeneneHue croydlia BKIOYAeT ero uMs u Tum. Eciu
yKa3bIBaeTCs UIMHA CTOJ01a, TO OHA 3aKII0YAETCsl B KPYIJble CKOO-
K1 Tocie Tumna. Kpome Toro, MOXHO yKa3aTh OrpaHUYeHUs s
cronbua. Bece nepeuynciieHHbIE 21€MEHThL ONpeaeJeHUus cToaI01a yKa-
3BIBAIOTCS JPYT 3a Apyrom uyepes npoben. Eciau coznaBaemasi Tabnuua
COJ/IEPXKUT HECKOJbKO CTOJOLOB, TO UX OIPEACIEHUS Pas3ieisiioTcs
3ansThiMU. OrpaHUYeHUe MOXKET ObITh OIpeNeIeHo U sl Bcell Tad-
JIMIIbI, 4 He TOJBKO IS e€e CTo01I0B. B aToM ciydyae MCHOIb3yeTcs
KJII0YEBOE CJIOBO CONSTRAINT (OrpaHuyveHue), mocjiie KOTOporo yka-
3bIBAETCSl CAMO OrpaHUYeHUeE.

TosibKO uTO co3naHHas TabjauLa IYCTa, T. €. HE COASPKUT HU OJHOU
3anuch. [ HamoMHEeHUS ee JMaHHBIMHU CJIeIyeT BOCITONB30BATHCS
OIepaTopoM INSERT INTO (cM. pasd. 6.1).

Hanee mpuBeAeH 3ampoc HA CO34aHME MPOCTOU Tabiaulibl 6€3 orpa-
HUYEHUW:

CREATE TABLE CtryneHT (
ID cTyzmenra INTEGER,
OUO CHAR(20),
CneumasbHOoCTs CHAR(15),
lIpnveuaHme VARCHAR
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HJaHHBIA 3ampoc co3aaeT TabNUIy CrymenT, COACPXKAILYIO YETBIPE
cronbua. IlepBblil crondel LENOYUCACHHBINH, & TPU APYTUX — CUM-
BOJIbHbIE.

OrpaHnveHusI YCTAHABIMWBAIOTCS HA MaHHBIE, KOTOPBIE BBOAATCS
B Tabymiy. HampumMep, Ha 4ncIoBOI cTOMOEI MOXHO HATOXUTH OT-
paHWYeHNe, 3aKITI0Yaloleecss B TOM, YTO BBOAUMOE YHUCIO TOJIKHO
HaXOOUThCS B HEKOTOPOM AmariazoHe. Jpyroit mpuMep orpaHUYeHUS:
3HAYEHUE CTONOIA He TODKHO ObITh HEOTpeaeTeHHBIM.

Hepenko orpaHuyeHus] yCTaHABIMBAIOTCS U OTCJAEXKUBAIOTCS B IPU-
JIOXEHUSIX, padoTaloluux ¢ 0azamu AaHHbIX. TeM He MeHee, OrpaHu-
YeHHUs1 MOIYT ObITh YCTAHOBJIEHbI U MOIYT IOJAEPXKUBATLCI MHOTMMU
coBpemeHnHbiMu CYDB/l. Eciu Bbl co3pmaere Tabauily IOCPEICTBOM
SQL, To Takke HMMEETe BO3MOXHOCTb 3a1aTh 9TU OIPAHUYEHMUS, a
BoimonHAaTh ux Oyner CYB/. Ilpu atoM eciu ogHa M Ta XKe 0asa
JAHHbIX MCIIOJb3YeTCsl HECKONbKMMH IPUIOXEHUSIMHU, TO BaM IpHU-
JeTCsl YCTAaHOBUTb OIPaHMYEHMS TOJbKO OAMH pa3, & HE CTOJbKO,
CKOJIBKO MMEETCS MPUIOXKEHUI.

7.1.1. OrpaHu4eHusa pna cron6uos

B Tabsn. 7.1 npuBeneHbl OCHOBHBIE OTpaHWYEHUs IS cTOJOmoB. On-
HAKO CYIIECTBYIOT U 0ojiee CIO0XHBIE OTpaHNYEHNsI, KOTOPbIE B 3TOM
KHUTE HE paccMaTpUBaIOTCS.

Ta6nuya 7.1. OrpaHudenys a5 cTonoLoB

OnpepeneHne Onucanne

NOT NULL Cronbel He MoXeT coflepxaTb 3Ha4eHne NULL,
T. €. 3HayeHuss atoro crtonbua [OMKHbl ObiTh
onpegeneHHbIMA

UNIQUE 3HaueHuve, BBoguMOe B cTonbeu, JOSKHO OTu-

YaTbCAl OT BCEX OCTaJIbHbIX 3HAYEHUI B 3TOM
ctonbuge, 1. e. 6bITb YHUKASIbHLIM

PRIMARY KEY Cronbeu sBnsetca nepBuM4vHbIM KilovyoM. B ka-
XOoN Tabnuue TonbKO ofuH cTonbeL, Moxet
6bITb MEePBUYHBIM KNOYOM. IDTO O3HAYaeT, uTo
OH He MOXeT cogepxaTb 3HayeHue NULL, a
BBOAMMOE B HEro 3HaueHue AOMKHO OTinyaTb-
Csl OT BCEX OCTasIbHbIX 3HAYEHUA B 3TOM CTON6-
ue. Takum obpasom, PRIMARY KEY fABnAeTcS
KOMbUHauuen NULL 1 UNIQUE
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Tabnuya 7.1 (okoHyaHue)

OnpepeneHne Onucanne

DEFAULT 3HavyeHme YcTaHaBNMBaeT 3HaYeHUe no ymosuaHuio. Tak,
npu gobaeneHuu HoBoll 3anucu ctonbel ¢ Ta-
KUM OrpaHuYeHVeM aBTOMaTUYECKN MOSyUnUT
yKasaHHOe 3HaueHue

CHECK (ycuioBue) MNMosBonsieT nNpoW3BOAUTL MPOBEPKY YCIIOBUSA
npu BBOAE AaHHbIX. 3HaveHue Byaer coxpaHe-
HO, €ClN YCJIOBME BbIMOJSIHAETCH, B MPOTUBHOM
cnyyae — Het

‘ Mpumevanue }

Microsoft Access He noagepuBaeT KIOYEBble CriOBa DEFAULT
W CHECK B ONpeAeneHusix orpaHn4yeHuil.

PaccmMoTpuM B KayecTBe INpuMepa co3daHUe TadiMulbl CTymenT
(ID_CTyﬂeHTa, o1O, CneunuaslbHOCTh, HpMMeanme).IqﬂeHTMdﬂlKaTOp
CTyAeHTa (UENOYUCAEHHbI cTonben ID crymenra) AOJKEH OIHO-
3HAYHO UAEHTU(}ULMPOBATH 3aMUCh O CTYJAEHTE, T. €. UMETb OIlpese-
JIEHHbIE U YHUKaJIbHbIE 3HaueHUs. Takum odpa3zoM, AaHHbIIA crosdelr
JIOJKEH ObITh MEPBUYHBIM KJIHOUOM. OT cToabua ovo (haMuaus, umsi
U OTYECTBO) IOTpebdyeM, YTOObL B HEM HE ObLIO HEOIpeaesieHHbIX
3HaueHuit. IlemouncieHHbI cToNbell CrneumanbHocTs AOMKEH CO-
JepxKaTb HOMEpa CIeLUMaJIbHOCTE, KOTOpble HE IpeBbliuarT 12.
Toraa 3anmpoc Ha co3faHne TakoW TabaUIIbl OyIeT UMETh BU:

CREATE TABLE CrypmeHT (

1D cTyznenTa INTEGER PRIMARY KEY,

[)7(6] CHAR (20) NOT NULL,

CneumanbHoCTs INTEGER CHECK (CneumajabHOCTE < 12),
pmveuanue VARCHAR

)i
IIpeanonoxuM, 4TO MAHHBIN 3aIlIpOC BBHITOJIHEH. Torma ciaemyrolini

3aNpoC Ha [100aBAeHUE HOBOW 3alMCU B TAOJMLY CrymenT BbI30BET
coob1eHne 00 omndKe u He OyaeT BHITOJHEH:

INSERT INTO CrynednT;

DTO HNpoM30MAeT MOTOMY, YTO AAHHBIA 3ampoc A00aBIseT IyCTYIO
3aMUCh, BCE CTOJIOIBI KOTOPOM coiepkaT 3HAYEHHE NULL, W, CIIeNO-
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Bare/bHO, HE BBIIOJHSIOTCS OIPaHUYEHUS IS [IEPBbIX JBYX CTOJO-
OB. A CJIEAyIOIIAN 3ampoc, MOOABMIIOIIUNA B TAOMUITy TEPBYIO 3a-
[IMCh W YCTAHABJIMUBAIOLIUI ONPEAEJACHHbIE 3HAYEHUS ISl CTOJAOLOB,
He BbI3OBET MpobisieM co ctopoHbl CYDB/I:

INSERT INTO CrymenT (ID crymedTa, OMO, CneumaiabsHOCTB)

VALUES (1, 'VeBanoB MeaH MeaHoBuu', 9);

ITombrraemes BCJIEN 34 JAHHBIM 3aIIpoCOM I[O6aBI/ITI) €III€ OOHY 3alIlCh:
INSERT INTO Crygment (ID crymenTa, OO, CneumalibHOCTD)
VALUES (1, 'llerpos lletp IleTpoBmu', 5);

HdaHHbIi 3ampoc He OyaeT BBIUIOJHEH M3-3a HAPYLIEHUS OrpaHuye-
HUSI, HAJIOXKEHHOIO Ha IMEPBbI CTOAOEL: ero 3HAaYeHUs JOJKHBI
OBITb HE TOJbKO ONpeAeAeHHBIMU (OTIMYHBIMU OT NULL), HO M YHU-
KaJIbHBIMM. 3aluch MOXHO [00aBUTb, €CiU CTONOLY ID crymeura
MPUCBOUTD, HAIIPUMEP, 3HAYeHUE 2.

OrpaHuyeHust JJIsi CTOJNOLOB MOXHO BbIPa3UTh U MHAYE — 4epes3 or-
paHuveHusi aoMmeHoB. HarmoMmHio, 4TO JOMEH olpeaensieTcsl Kak
MHOXECTBO 3HaYeHUM (cm. pazd. 1.2.2). JoMeH B peIsiIMOHHOU Teo-
PUM CBS3BIBAETCS ¢ aTpuOYTOM OTHOILIIEHUSI M, KaK TaKOBOM, Olpese-
JIIeT HEKOTOpOe OrpaHMYeHue Ha 3TOT aTpubyT (arpubyT MOXKeT
MPUHUMATh 3HaUYEeHUsI TOJIbKO U3 3Toro JoMmeHa). B SQL mMoxHO co3-
JaThb JOMEH, CHayajla He CBS3aHHbIM HU ¢ KaKMMU arpudytamu
(cTonbuamMu), onpeaeanuB LISl HEro JOMNYCTUMbIE 3HAYEHUS: TUIT JaH-
HBbIX U JOMOJHUTEIbHBIE OTpaHUYEHUs. 3aTeM S3TOT JOMEH MOXHO
3a/1aTh B KauyecTBe OrpaHUUYEHUit IS J1000ro cToibla B JI000H Tad-
JU1e ToJ00HO TOMY, Kak 3aJaloTcsl TUIbI cTonOLoB. JpyruMu cio-
BaMu, JOMEH MOXHO CBSI3aThb C OJHUM WU HECKOJbKMMU CTOJIOLA-
MU pa3IUYHbIX TaOnul. B psige ciyyaeB 3TOT MpueM oueHb yaobeH,
OCOOEHHO €C/IM Y BaC MMEETCSI HECKOJbKO "ONHOTUIIHBIX' CTOJIOLOB
B PA3JIMYHBIX TA0IMLIAX 0a3bl JAHHBIX.

YT00bI CO31dTb JOMEH, HUCIIOJIb3YETCA TAKOM CUHTAKCUC:

CREATE DOMAIN mmsg/lomMeHa Tui/lJaHHEIX OIPaHUYEeHNA;
IiaHpMMCp,TﬂﬁﬂMuy CTyﬂeHT(ID crynedra, OMO, CneumalsbHOCTD,
MpuMeuanne) MOXHO OIPEAe/UTh TI)aﬂMHMOHHbIM o0pazoM:

CREATE TABLE CtryneHT (

ID cTynmenra INTEGER PRIMARY KEY,
O CHAR (20) NOT NULL,
CrneumaiibHOCTE INTEGER CHECK (CneumanbHoCTh < 12),
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pmveuanne VARCHAR
)i
O,Z[HE[KO MOXHO CHayajaa oIpeaciuTb JOMEH ¢ UMEHEM specDomain,
3a1dB 1Jisd HEro THUII JdHHBIX U OrPaAHUYCHUE!
CREATE DOMAIN specDomain INTEGER
CHECK (CneumanbHocTh < 12);
O6paTI/IT6 BHUMAHHNE, YTO B ONPECACICHNN JOMCHA, ITOKd HE CBA3AH-
HOTO HU C KaKUM CTOJIOLIOM KaKOW-I1u0O TaOJMIIBI, 3aJaeTcsl THII
SHAYCHUM JOMCHA U OTPAHUYCHUEC HA 3TU 3HAYCHUSI.
C yyeToM TOro, YTo AOMEH specDomain CO3[dH, OIPELELNICHUE TAb-
JIMLDbL CrynenT MOXKHO 3a1aTb CACAYIOILINM o6pa30M:
CREATE TABLE CrymeHT (
ID cTymenra INTEGER PRIMARY KEY,
YO CHAR (20) NOT NULL,
CrnemmanbHOCTL specDomain,
IIpnveuaHme VARCHAR
)i
Paccmorpum enie oauH npumep. [lpeanonoXum, B HECKOJIbKUX Tad-
JUOAX  Ballen 0asbl JAHHBIX UMEETCH CTOJ'I6€H C HMEHEM
Kon npomykTa W TUIIOM J[JaHHBIX CHAR(6), 3HAQUYCHUSI KOTOPOIO
I[OJ'D_KHI)I HaA4YMHATBC € CUMBOJIA 'A', 'C' WJIHN 'X'. I[J'IH TaKMNX
CTOJ'I6HOB, pa3 X HECKOJbKO, MOXHO NMPCABAPUTEIIbBHO CO3JAaTb 00-
1IN JOMEH:
CREATE DOMAIN ProdDomain CHAR (6)
CHECK (SUBSTRING (VALUE, 1, 1) IN ('A', 'C', 'X"));
Ilocne OIIpEACICHUA JOMECHA MOXHO CO3J4Tb Ta6nmuy, HCIIOJIb3YIO-
HIYI0 3TOT JOMEH:
CREATE TABLE ToBapel (
Kon nmponmyxra ProdDomain,
OrmcaHue VARCHAR

)i

7.1.2. OrpaHnyeHunsa gna Tabnuy

OT’paHI/IqCHI/IH Ha BBOJIMMBIC TAHHBIC MOXHO HA3HAYUTH HE TOJIBKO
IJIT OTACJIbHBIX CTOJ'[6HOB, HO U IJid Ta6JTI/H_[BI B LICJIOM. D10 YI[O6HO
B TEX CJIy4asix, Korga H606XOI[I/IMO JIJISI HECKOJIBKMX CTOJIOLOB HAa3HAa-



CozgaHne n moauchurauus Tabnuy 191

YUTb OJMHAKOBbIE oOrpaHuyeHus. Kpome Toro, eciud mnepBUYHbIA
KJIIOY COCTaBHO# (T. €. COCTOUT M3 HECKOJBbKHUX CTOJIOLIOB), TO yKa-
3aTb €r0 MOXHO TOJIbKO KAaK OrpaHMYeHMEe Ui TaOJMilbl, a HE I
cTos6ua. Bee ompeneneHue orpaHuuyeHus 11 Tabaulbl yKa3blBaeTcsl
[10CJI€ OIIpeAeSIeHUd CTOAOIOB M COCTOMT M3 KJIIOYEBOIO CJIoBa
CONSTRAINT, 34 KOTOPBLIM CJ€IyeT BBbIPAXKEHHUE, ONpPEe/sIoliee He-
MOCPEACTBEHHO camMo orpaHuuyeHue. B Tabn. 7.2 mpuBeaeHbl OCHOB-
Hbl€ OIrpaHMYEHMS Ui TAOTUIIbL.

Tabnuya 7.2. OrpaHudeHuys 4518 TabnuLbl

OnpepeneHne OnucaHne

UNIQUE (cromcoxCrontLioB) 3HaueHna B cTonbuax, yKasaHHbIX B CrA-
CKe, A0SKHbI 6bITb YHUKaIbHbIMI

PRIMARY KEY B kaxpoi tabnuue gomkeH 6biTb ToNb-

(croacorCronbLoes) KO OAMH MNEPBUYHBIA KJTIOY, KOTOPbIN

onpefeneH Nnbo Kak orpaHuyeHue ons
ctonbua, NmMbo Kak orpaHuyeHue gns
Tabnuubl. Ecnn nepBuuHblii Koy co-
CTaBHOI, TO OH JorkeH ObiITb onpepe-
JIeH Kak orpaHuuyeHue pans Tabnuupl.
CnpaBa OT KJ/OYEBbIX CJIOB PRIMARY
KEY B KPYrblX CKobKax ykasblBaetcs
cnucok ctonbuoBs, onpefensiowux co-
CTaBHOI NepBUYHbBIN KJtoY

CHECK (ycrosme) Mo3BonseT Npon3BoAUTb MPOBEPKY YC-
JIoBUA Mpu BBOAE AaHHbIX. 3HaueHue
6yneT coxpaHeHo, ecnu YcnoBUE Bbl-
MosIHAETCS, B NMPOTUBHOM CJlyyae — HeT.
B otnuume ot orpaHuyeHus ans ctonb-
ua, 34eCb MOXHO WCMONb30BaTb YCHO-
BUA, onepupylolne 3HauYeHUsSMU pas-
JINYHBIX CTON6LIOB Tabnuubl

FCREIGN KEY ... OrpaHuveHve Tuna “"BHELUHWIA Kioyw"
REFERENCES ... (cm. pazg. 7.1.3)

B cineayomem npumMepe cosgaercs tadauua Crynenr (davmms, v,
OruecrBO, CHneumalsbHOCTD, HpMMeanme). HpeﬂnonaraeTca, 4yTOo
KOMOUMHAalMs 3HaYeHUU 11epBblX TPEX CTOJIOLOB JOJIKHA OJHO3HAYHO
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I/IZLCHTI/I(I)I/IL[I/IpOBaTb 34dIlUCh B Ta6JII/ILle, T. €. ABJATbCA IICPBHUYHBIM
KJIIO4YOM.

CREATE TABLE CrymeHT (

QaMIITISA CHAR (20),
Vivs CHAR(13),
OTuecTBO CHAR (20),

CrieumasibHOCTE  INTEGER,
pmveuanne VARCHAR,
CONSTRAINT PRIMARY KEY (Qammius, VMg, OTUuecTBO)
)i
Crenmyomue aBa 3ampoca Ha Jo0aBjieHUe 3amuceil OyayT BBIIOJIHE-
HBbI, ITOCKOJIbKY KOM6I/IH21HI/H/I 3HAYEHUN CTOJ'I6HOB, OIIPCACTAIOIINX
TIEPBUYHDBIN KJIIOY, HE COACPXKAT NULL WM OTIMYAIOTCA APYT OT ApyTa:
INSERT INTC CrymenTt (Qamvmms, Vwmsg, OruecTBO, CHeumMalbHOCTE)
VALUES ('llerpos', 'llerp', 'lleTpoBuu', 5);
INSERT INTC CrymenTt (Qamvmms, Vwmsg, OruecTBO, CHeumMalbHOCTE)

VALUES ('lleTpo', 'lleTrp', 'MBaHoBuu', 5);

7.1.3. BHewHMe Knoun

OaHa u3 BaxXHEHINMX pa3HOBUIHOCTEN OrpaHMYE€HUU CBs3aHa C OIl-
pedesieHueM BHELIHUMX Kitouyeid. BHelHuii Koy — 310 crondel uiu
rpynmna cToja0LOB, COOTBETCTBYIOUIMX IEPBUYHOMY KIIIOUY Ipyroi
Tabsulbl. YToObl IMOHSATH CUHTAKCUC BbIPaXEHUS, OIPEACIISIOIErO
BHELIHUI KJIIOY, PACCMOTPUM IIPUMEP.

IIycth B 6a3e JaHHBIX UMEIOTCS ABE TAOIUIIEL:

O 3akazm (IDisaKaBa, IDiKJ'H/IeHTa) — COIACPKHUT CBCACHUA O TOM,
KaKUE 3aKa3bl CAENAN TOT WIU UHOW KIIMEHT;

a KﬂMeHTH(ID_KHMeHTa,MMQ,AﬂpeC,Teﬂe@OH)——CBeHeHHH()KHH-
€HTax (CIpPaBOYHUK).

B Tabnuue Xmmentm CTONOEL ID xsmenTta SBJSIETCS NEPBUYHBIM
KJII0YOM, T. €. €r0 3HAYE€HHUSI OTJMYHbI OT NULL M YHUKaJbHbI. B Ta6-
JUUE 3Baxasu CTONOEL, ID xymenrta HE O0S3aH UMETh YHUKAJIbHbIE
3HAYEHUs], IIOCKONbKY OAMH U TOT XK€ KJIMEHT MOXET CcJenarb
HECKOJbKO 3aka3oB. Bmecte ¢ Tem J1000My 3HAY€HUIO CTOJIOLA
Bakasp. ID xymenra COOTBETCTBYET €IMHCTBEHHOE 3HAYEHUE CTOJO-
Ua Kmments.ID xumerTa. [IpM  OMNMCAHHBIX YCIOBUSIX CTOJOEL]
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ID xJmeHTa TAOMULUbl Baxasor SBISETCS BHELIHUM KJII4YOM, CCbl-
JIAIOIUMCA Ha HepBM‘{HbIﬁ KJIIOY ID kimeHTa Ta6HI/IL[bI KimeHThL

Bremnnii K104 omnpenensieTcss KaKk OrpaHudeHue sl TabIuIbl B BbI-
PaXEHUU C KIIOYEBBIMM CJIOBAMU CONSTRAIN FOREIGN KEY (OTpaHM-
YyeHne "BHEITHUI KiI04"):
CONSTRAINT FOREIGN KEY BHemmpsiKmou REFERENCES
BrRemusggTabmmra (HepBrUYHERIKITIOY)
30ech BHemumiKmouw — WM CTOJOIA WM CIUCOK CTOJIOIIOB, pasie-
JICHHBIX 3aMl4TbIMU, KOTOPBIC ONPEAEISAIOT BHELIHUMA KIIOY, 32 KO-
YEeBbIM CJAOBOM REFERENCES (CCbLIKM) YKA3blBA€TCSl BHELIHSIS TabJu-
1A 1 €€ NEPBUYHDbIA KII0Y, HA KOTOPbIA CChUIAETCS BHELIHMIA KJTIOY.

st paccMOTpeHHOTo paHee MpuMepa TabIUILy Baxaszs MOXKHO OIpe-
JCJINTDH CICAYIOIINM O6p330MI
CREATE TABLE 3Baxasw (
ID saxaza INTEGER,
ID wimeHnTa INTEGER,
CONSTRAINT FOREIGN KEY ID wymenTa REFERENCES KimeHTH
(ID wumeHTa)
)i
Hcnonb3oBaHue BHELIHUX KIIOYEH OOECMEeuMBAET COXPAHEHUE CChI-
JIOYHOI I1IEJTOCTHOCTH 0a3bl OAaHHBIX IIPU HU3MEHCHHUU U YIOAJICHUU
sanuceii. Eciu Obl Ta6J'[I/IHI)I Baxasb U Knuentwn HE OBUIH CBA3dHBI,
TO IIpU YIAJICHUMU 3aIllUCU U3 Ta6J'[I/IHI)I KimenTe B Ta6J'[I/IH6 3aKase
MOIJIN OCTAaTbCs CCbUIKM HAa KIINEHTA, O KOTOPOM YK€ HET CBGI[GHI/Iﬁ.
OTOT (hakT OOBIYHO paclieHUBaeTCsl Kak aHoMajiusl ynajaeHusi. B ciy-
qac omnpeacJcHusd B TAOMUIIE Baxaser BHEITHETO KITIOYA ID xymeHTa
n3 Ta6J'H/IHI)I KirenTer HE YIACTCA YAAJIUTH KIIMEHTA, €CJIN OH CACal
X0oTsl Obl oAuH 3aka3. Ecnu Tpebyercs ynaauTbh u3 6a3bl JaHHBIX Bce,
YTO KacCaceTCd OMNPCIACICHHOIO KIIMEHTA, TO CHadYaJIa yaaJIAr0TCA 3arn-
CU B T3.6J'II/H_[€ BakasH, d IOTOM — B Ta6J'[I/IH6 KimeHTHL.

AHaJlorMyHas cuTyalusi MOXET IPOU30UTH U IIPU OOHOBJAEHUM JAH-
Hbix. Hanpumep, B Tabnuue Kiments: Bbl UBMEHUIU UASHTU(PUKATOP
KJIMEHTa, UMEIOUIErO 3aKas3bl M, TAKUM OOPa30M, BHEILHEMY KJIIOUY
TEIepb HE HA YTO CCbUIATHCH. DTO aHOMaIUsl U3MEHeHus. B naHHOM
clydyae HEoOXOAMMO cHayaja A00aBUTh HOBYIO 3alUCh B TAOIUILLY
KimentTer, YKA3dB B Hell HeoOXxonuMoe 3HayeHue ID kumenTa, 34TCM
U3MEHUTb B TAOJIMLE 3axase BCE CTAPHIC 3HAYEHUS ID xummenTa HA TO,
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KOTOpPO€ Bbl TOJbKO YTO BBEJAM B HOBOH 3allUMCH TaOJMLbl KimeHTE,
a 3aTeM YyAaIuTb M3 TabJMlUbl KiwenTer 3alMCh CO CTAPbIM MIACHTU-
(pukaTopoM KiiMeHTa.

Yrobnl B Ta6J'H/IHaX, CBA3AHHBIX BHCITHUM KIHOYOM, HE ICJIATb MO-
I[I/ICIJI/IKaHI/I}O JAHHBIX B HECKOJIBKO 3TAaIllOB, B BHIPA2KEHUUN CONSTRAIN
FOREIGN KEY MOXHO MHCIIOJIb30BATH MJOMOJHUTCIBHBIC KIIOYECBBIC
CJIOBA:

0 ON DELETE CASCADE | SET NULL (IpW yIaJl€HUU KACKAAMPOBATD |
YCTaHOBUTb NULL);

0 ON UPDATE CASCADE | SET NULL (IpM OOHOBJIEHHM KacKaaupo-
BaTh | yCTAHOBHUTH NULL).

3£Ler BEPTUKAJIbHAA 4Y€pTa HE SBIKACTCA 3JIEMEHTOM CUHTAKCHCA,
a JU1lb pas3acasieT BO3MOXHbIC BApUAHTBI KJIIOYEBbIX CJIOB.
TaK, IIpU HUCIIOJIB30OBAHMU ON DELETE CASCADE B Cay4da¢€ yIaJICHUS
3alIMCn CO 3HAYCHHEM IICPBUYHOIO KIIIOYA, KOTOPOEC HMMECTCA BO
BHEIITHEM KITIO4YE prroﬁ Ta6HHHbL COOTBETCTBYIOIIUE 3allCHU yia-
JIIOTCSI aBTOMATUYECKU U3 JBYX TaGHMH.}{aHpMNKﬁL npu yoaJlCeHUU
U3 TAOMULBI KimeHTH 3aUCU O KIIMECHTE, UMCIOIIEM 3aKasbl, B Tab-
JINIE 3Baxazsl TAKXKE 6yI[YT YOAJICHBI BCE 3aIllMCH, CCBbUIAIOIIMECS Ha
JaHHOTO KineHTa. YToOBl maHHas CTPATETUsA BBINTOJIHAIACD, TabIMNIA
Saxasu JOJDKHA OBITh OIIpeacjacHa CICAYIOIINM 06paSOMZ
CREATE TABLE 3Baxasw (
1D zaxasza INTEGER,
ID wimeHTa INTEGER,

CONSTRAINT FOREIGN KEY ID wymenTa REFERENCES KimeHTH
(ID wumeHTa)

ON DELETE CASCADE
)i
OaHako Ha HpakTUKe OObIYHO IIPEAIIOYMTAIOT cHayajla ybeauThcsl,

YTO KJIMECHT HE€ MMECET 3dKda30B, W JHUUIb 3aT€M BbIYCPKHYTb €Ir0 M3
CIIPABOYHHKKA.

BapI/IaHT SET NULL OOBIYHO HUCIIOJIB3YETCA ITPpU OOHOBJAECHUU JTaHHBIX.
Hampuwmep:
CREATE TABLE 3Baxasw (
ID saxaza INTEGER,
ID wmeHnTa INTEGER,
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CONSTRAINT FOREIGN KEY ID xumeHTa REFERENCES KimMeHTH
(ID xymeHTa)

ON UPDATE SET NULL
)i

B nanHOM ciyyae mpu U3MEHEHUU (B TOM 4HKcie U MPU YAATEHUU)
B TaOJMLE KimenTn 3alIMCU, HA KOTOPYIO CCbUIAETCS BHELIHUMA KoY
TaOJMUIBl Baxaszs, 3HAYEHMUS BHEIIHETO KIIHOYA YCTaHABIUBAIOTCS
B NULL. OnHako 3TOT BapMaHT HE€ cpadoraer, €ciu Ha cronbel
Baxkazel. ID ximenta HAJTOXEHO OTIpaHUYCHHE NOT NULL. OOGBIYHO
TaKk U ObIBAET, IMOCKOJbKY IIpU ODOPMIEHUM 3aKa3a KJIMEHT AO/KEH
ObITh 00s13aTeNbHO yKa3zaH. [TosToMy, Ha BCAKMU ciyyait, aydiie uc-
[10J1b30BaTh KJOYEBbIE C10BA ON UPDATE CASCADE.

‘ Mpumevanue }

HekoTtopele CYB[ (Hanpumep, PostgreSQL) gonyckaioT KOMOGMHUPO-
BaHMe AOMNOMHUTENBHbIX KITHOYEBbIX CNOB. Hanpumep:

ON UPDATE SET NULL ON DELETE CASCADE

7.2. YpaneHue tabnuy

Vaanute Tabauity u3 6a3bl JaHHBIX MOXHO CIEAYIOLINM 00pa3oM:
DROP TABLE Mg TabJImIEs;

Pasymeercsi, nipu yaaneHuu TabAULbLI TEPSIOTCS U BCE coaepkalluecs
B Hell maHHble. Bo Bpemst paboThl ¢ 6a30if JAHHBIX HEPEIKO CO37a-
10TCSl TaOJULbI AJ11 BPEMEHHOIO XpaHEeHUs JAHHbIX, MOJNYYeHHbIX Ha
KAaKOM-TO MPOMEXKYTOUHOM 3Tane. PaHO WiIM MO3MHO TaKue TaOIULIbI
nomgjexar yaaneHuio. OgHaKo MOXHO 3a0biThb 9TO caenarb. Kpome
TOTO, TPOMEXYTOUHBIE TAOJUIILI, CO3JaBAEMbIe TPUIOKEHUSIMU, MO-
LYT ocTarbcsl B 0aze AaHHBIX M3-3a cOoeB. [losToMy ans coszgaHusi
BpEMEHHbBIX TaOJUI, JIydllle WCIOJb30BaTh OIEPATOP CREATE
TEMPORARY TABLE (CM. pa3o. 7.1), a He CREATE TABLE. HamomHio,
YTO BpeMeHHasl TabJuIa, CO3AAHHAS C TTOMOIIBI0 CREATE TEMPORARY
TABLE, aBTOMAaTUYECKH YHUYTOXAECTCS 110 OKOHYAHUM ceaHca pabdoThl
¢ 0a30¥ JaHHDIX.
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7.3. Mogudpukauua Tabnuy

Pazpaborka 0a3bl JaHHBIX OOBIYHO HPOUCXOAUT UTepaTuBHO. Peako
KOI/A YIaeTcsl cpasy ONTUMATbHO OINpPEAeJUTb CTPYKTYPY BXOMSIIKUX
B Hee Tabyul, 4TOObI MOTOM MX HE IepeaeibiBatb. Kpome toro, yxe
roroBas 06aza JAHHBIX CO BPEMEHEM MOXET MOIMOJHATbCSI HOBBIMU
TabJAMLAMU, KOTOPbIE CBS3bIBAIOTCS C YXK€ MMeloluMucs. A ycra-
HOBKa HOBBIX CBSI3€il TpeOyeT KOppeKIUU I1apaMeTpoB B CTApbIX Ta0-
aunax. Moaudukaius Tabnuibl — 3TO U3MEHEHUE €€ CTPYKTYpHI,
T. €. mobapieHue, yaaleHue U IeperMMeHOBaHUEe CTOJOIIOB, a TaKxke
HM3MEHEeHUE UX TUIIOB U Pa3sMEpPOB.

A3pik SQL obOmamaer cmenumaabHBIMU CpeAcTBAaMM MoAudUKaLNU
tabmun. Ecnu Ol mx He OBUIO, MM €CAM OTKA3aThCs UX IPUMEHSTb,
TO M3MEHEHHUEe CTPYKTYPHI TAOJIUIBI MOXHO BBIIOJIHUTD CJIECIYIOIIAM
o0pa3oM:

1. Coznarb HOBy10O pabouyio TabGaAuUIly ¢ HEOOXOAUMOM CTPYKTYPOIA.

2. C nomoliblo omnepaTopa INSERT INTO BCTaBUTb B pabouyio Tab-
JULY JAHHBIE U3 UCXOAHOMN TaOJMIIbI.

3. Vianuth UCXOAHYIO TAOAMLLy.
4. TlepenmeHoBaTh pabouyi0 TAOIUILY, MPUCBOUB €if UMSI UCXOTHOIA.

Bce mpenpinyiue onmepanyyd MOXHO BBIIOJAHUTb IOCPEACTBOM pac-
CMOTpPeHHbIX paHee omneparopoB SQL. IlepeuMeHoBaHue TabAMUIIbI
MOXHO CIeJaThb CPEeACTBAMU IIPOIrPaMMHOI cpelibl pa3paboTKu Gasbl
JaHHbIX. Eciu xXe orpaHnuuThCs TOAbKO omeparopamu SQL, To Bme-
CTO IEPEeUMMEHOBAHUS IIPUAETCS BbIIIOJHUTD CIENyIOLIee:

1. Co3narb HOByW TabauIly ¢ MMEHEM MCXOIHOW M C Takou ke
CTPYKTYpOU, Kak y paboyeit TaGauIIbI.

2. C nomouiplo oneparopa INSERT INTO BCTABUTb B HOBYIO TAOJUILY
JaHHbIe U3 padoyeil TabauIIbI.

3. Vnanuth pabouyto TabnuILy.

Kak Buaure, M3MEHEHHME CTPYKTYpbI TaOJMIbl OOBIYHBIMU OIEPATO-
pamu SQL 10BOJIbHO TpyaoeMKO. 3HAYMUTE/NbHO IIPOILE M3MEHUTD
CTPYKTYPY TaOJIHUIbI C IIOMOILbIO OIeparopa ALTER TABLE (U3MEHMTb
tabauiy). C MOMOUIBIO JOMOMHUTENBHBIX KIIOYEBBLIX CJIOB MOXHO
BBITOJHUTh CAEAYIOLIME ONepaluu:

O ADD COLUMN — m00aBUTH CTONOELL;
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O DROP COLUMN — YAQJIUTb CTOJOELL;

O ALTER COLUMN — WU3MEHWTH TUII, PA3MEDP U OTPAHUUYCHUE CTONOIIA;
0 RENAME COLUMN — II€pEMMEHOBATh CTOJ0ElI;

0 RENAME TO — MEPEUMEHOBATH TAOTUILY.

TunuyHol 3agauyeil U3MEHEHUSI CTPYKTYpbl TaOJULbl SABASETCS O0-
OapneHUe cTOIOLA. DTO MOXHO cAeIaTh ¢ NOMOLIbI0 SQL-BbipakeHus
C TAKUM CUHTAKCHUCOM:

ALTER TABLE mmgTabimamrr ADD COLUMN mmaCrosibiia T (pasmMep)

Hanpumep:
ALTER TABLE CTyHOeHTEH
ADD COLUMN Ampec CHAR(25);

HobGaBneHHbIN cToN0Ell OKa3blBaeTcsl MOCIeIHUM B Tabiule, T. €.
3aHMMAeT KpaiHIOWw TpaByld no3uluioo. MHorga 3710 HeynoOHO.
IlycTtb, Hampumep, cTonbel Mva B TabIMLE 3aHUMAET TMEPBYHO MO3U-
1110, a paHee 3a0bIThI U To3aHee 10OABIEHHbIN CTOM0eL bavummsa —
JecAaTyio nmo3uinio. YtoObl BbIOOpKA JAHHBIX U3 3TOW TabAWIIbI BbI-
misiiesa TPUBBIYHBIM OOpa3oM, MPUXOAUTCSI CIELUMATBHO YKa3bIBATh
HeoOXOoAUMOE pacrojioXeHWe CTOJNOIOB B oleparope SELECT, Ha-
npuMeEp, SELECT Ilma, dammima FROM

BbipaxeHue ADD COLUMN MOXET MCIIOJIb30BaTbCd B BbIPAXEHUU
ALTER TABLE HECKOJIbKO pa3 — Uil KaXJIOro OT/AEJbHOro CTojdLa.
IIpu omnpeaeneHuy napameTpos J100aBjIIEMOro crosidla MOXHO yKa-
3aTh orpaHuyeHue ajs1 Hero. Cheayroinee SQL-BbipaxeHue 100aBisi-
€T B Ta0NMUY Crymenta CTOJNOEL ID ct M OODBSBISIET €r0 NEPBUYHBIM
KJII0YOM:

ALTER TABLE CTyHOeHTEH

ADD COLUMN ID cr INTEGER PRIMARY KEY;

He cnenyer 3a6bIBaTh, UTO MEePBUYHBIN KIIOU B TabAUIE MOXET ObITh
TONIBKO OofMH. Eciu B Tabnuie yXe ecTb MEPBUUYHBINA KJIIOY, TO J0-
OapjieHue CTOJI01IA KaK TMEepBMYHOTO KJIoUa He OyAeT BBbIMOJHEHO.
Ecian BaMm Tpebyercsl mepeHazHauyuTh MEePBUYHBLIN KIIIOU, TO cHavajaa
HeoOXOAUMO CKOPPEKTUPOBATh COOTBETCTBYIOIIMM 0Opa3zoM Tapa-
METPbI YK€ HMMEIOLIErocsl CToji01a, OOBSIBIEHHOTO KakK MepBUYHBIN
KJII04, a 3aTeM J00aBUTb HOBBIN cTONOEI ¢ TMapaMeTpoM PRIMARY
kEY. ITonpobHee o0 orpaHuyeHusix ObLIO pacckazaHo B paszd. 7.1
Koppexiinio cronbiia MOXHO BBITIOJIHUTD TakK: JUOO cHavyana yaaiuThb
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€ro, a 3areM J100aBUTb HOBBLI CTO/I0EL ¢ TpeOyeMbIMU MapaMeTpaMu
Ju00 U3MEHUTbL IApaMETPbl CYLIECTBYIOLIEIO CTOJIOLA C ITOMOLIbBIO
omeparopa ALTER COLUMN.

Yrto0bl yoaIuTh CTOJIOEI M3 TAOJULBI, TOCTATOYHO BHITOAHUTL SQL-
BBIPAKEHNUE CO CIAEAYIOIIUM CUHTAKCHCOM:

ALTER TABLE mmsTabumrp DROP COLUMN mmgCrosibria;

Ipw ymaneHnu cronblia yaamsioTcs Bce comepXKalirecs B HEM JaH-
aele. Ecnm ymamsemerit cTosnberr sBisercs IepBHYHBIM KITIOUOM, Ha
KOTOPBIN cChiTaeTcs BHEITHUI KIIOY U3 APYrod TaOJIWIBI, TO yaajre-
HUe He OymeT BEHIIOJHEeHO. B aToM ciydae Bam TpuaeTcs cHadaiza
CKOPPEKTUPOBATH MAHHBIE B JIPYTOil TabIUIIe.

Hanpumep, cnenyioliee BbipaxeHue yaansieT U3 TabaUllbl CrymenTs
crobel I[lpumMmeuaHue:

ALTER TABLE CTyOeHTEH

DROP COLUMN IlpmMeuaHmue;

I[J'IH U3MEHECHUSA TAapaMETpPOB CYHICCTBYIOIIECTO CTOJ'[6H21, TaKNX KakK
TUII, pa3ME€p U OIrpaHUYCHUE, TTPUMEHSIIOTCA KIIIOUYEBLIE CJIOBA ALTER
COLUMN:

ALTER TABLE mmvsTabumamr ALTER COLUMN mmvsCrosbra Twmil(pasmMep)
[orparnuenne] ;

3[[601) KBaapaTHbIC CKOOKH YKa3bIBAlOT, YTO 3aKJIIOUYEHHOE B HUX BBI-
paXeHune HE ABJISICTCA 00s13aTeIbHBIM.

B cueayrolem npumepe B TabNULE CrymenT YK€ CYIIECTBYIOLIUMA
cronbel, ¢MO NpUOOPETAET HOBbIE IAPaMETpbl. A MMEHHO, Oyayuu
CHUMBOJIbHBIM, OH IOJIy4aeT yBeJudyeHue MIMHbI A0 50 CUMBOJOB U
CTAHOBUTCS IIEPBUYHbBIM KJIIOUOM:

ALTER TABLE CTyOeHTEH

ALTER COLUMN @JO CHAR (50) PRIMARY KEY;

Pasymeetcs, ecnmu B Tabiauile yke MMeeTcs TEpBUYHBIA KIOY (Ha-
mpuMep, croibell ID cryneurta), TO CHAEAATh MEPBUYHBIM KIIOUOM
ele ofInH cToiOelr He ymactcest. KpoMe Toro, He ciemyer 3a0bIBaTh,
YTO TIpH TIpeodpa3’oBaHMU TUIIOB MOTYT OBITh MOTEPSAHBI JAHHBIE.
Tak, ecnu BB TIpeobpasyere CTONOEIT CUMBOJILHOTO THUITA, COMEPIKa-
MU GaMuwIny WA anpeca, B YUCIOBOM THUII, TO BCe MaHHEBIE OYyayT
motepssHBl. [Ipy yMeHbIIEHNU pa3Mepa CHMBOJBHOTO CTOJOIA €ro
3HAYEHUST MOTYT OKas3aThcsl O00pe3aHHBIMU cIipaBa. TakWM oOpaszoM,
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CIeayeT O4Y€Hb BHMMATCIAbHO U3MCHATL IIAPAMETPbL CTOH6L[OB, CO-
ACpKallX HEKOTOPBLIC JAHHBIC.

IlepeMeHOBBIBATb CTOMOITHI TTPUXOMUTCS PEIKO, TTOCKOJIBKY B BBI-
OOpKax W TPEICTABICHUSIX BCETAa MOXHO IIPHCBOWTH UM HYXKHBIE
TICeBIOHUMEI. TeM He MeHee, MepeMMEHOBATH CTOJOIBI M TAOIUITY
MOXXHO ¢ TTOMOIIBIO OTleparopa ALTER TABLE € KITIOYEBBIMU CIOBAMHU
RENAME COLUMN ... TO (TIepeMMEHOBATH CTOJOEII ... B).

11 nepeMMeHoBaHUs CTOI0LA UCIIONbL3YETCS CAEAYIOIIUIA CUHTAKCUC!
ALTER TABLE mmgTabumrmr RENAME COLUMN pmgCroJgibria
TO HoBoelmsCTOonOIa;
TTpu nmeperMeHOBaHUU CTOJNOLA €ro MPEeXHUIN TUM, pa3Mep U orpa-
HUYCHUEC COXPAHAIOTCA.

,HHH HNEPECUMECHOBAHUA Ta6JII/IleI HUCITOJIb3YECTCA TOXOXUI CHUHTAKCUC:
ALTER TABLE mmsTabumip RENAME TO zoBoelmsTabuiiiEl;

HM3MeHeHue cTpyKTypbl Tabnulibl sIBAsIETCS HeOe30macHO omepalu-
eif ¢ TOYKU 3peHUsT BO3MOXHOCTM TOTepU JAaHHBLIX. Eciu Bbl He
BIIOJIHE YBEPEHbI, YTO IIOJyYUTe TpeOyeMblil pe3yabTaT, TO Jyullie
UCIIONb30BaTh PE3EPBHOE KOMMPOBAHUE JAHHBIX, MOCTYMas CAeaylo-
IUM 00pazoM:

1. Cozpaiite BpeMeHHYI0 TaOJHMIly ¢ IIOMOILbIO OIEpaTopa CREATE
TEMPORARY TABLE.

2. CxomnupyiiTe BO BpeMEHHYIO TaOJMIy AaHHbIE U3 TaOMUIIbI, CTPYK-
TYPY KOTOPOH Bbl cOOMpaeTech MOAUPUIIUMPOBATb. DTO MOXKHO cle-
JIaTh ¢ TIOMOIIIBIO OIlepaTopa INSERT INTO.

3. Hanee MOXHO TOCTYIMUTh ABYMS CIIOCOOaAMMU:

e U3MEHUTH CTPYKTYPY MCXOMHOUN TaONUIIBI TakK, KaK BaM Tpeoy-
ercsl. ITOT Ccrnocod Jyullle NPUMEHSTh [IPU KOPPEKIIUU CTPYK-
TYpBI, HE CBA3AHHOW C M3MEHEHUSIMU CYIIIECTBYIOLUINX OTPAHU-
YeHU Ha cTOAOLBI U/UIK HA TAOAUILY B LIEJIOM;

e VIAUIUTb MCXOAHYIO TaOJUIy M CO30aTb HOBYIO IIOA TE€M Ke
AMeHeM U ¢ TpeOyeMoll CTPYKTYpoii. Sl TpenmoynTam MCioib-
30BaTh 3TOT CIOCOD, eciiy TpedyeTcs U3MEHUTb OrpAHMYEHMS.

4. CkonupyiTe JaHHbIE U3 BPEMEHHOM TabJMLbL B TA0JMIy C HOBOM
CTPYKTYpOU, MCIIONb3ysl OINeparop INSERT INTO. bojblie Bpe-
MEHHas TabsMua HE HyxXHa, oHa OyleT aBTOMAaTUYECKU YyiaajleHa
110 OKOHYAHWU ceaHca paboThl ¢ 0a30if JAaHHBIX.
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Paccmorpum npumep. Ilycrs umeercs Tabauua CrynesTe (ID crynmenra,
MO, CrneunansHOCTs), B KOTOPOM IEPBUYHBIM KIIOUYOM SBISIETCS. OVIO.
Tpebyercs U3MEHUTh MEePBUYHbIA KII0Y, 4 KIMEHHO CI€1aTh IEPBUY-
HbIM KJIIOYOM cTonben, ID crymenra. Kpome Toro, HeodOXoaumMo
B CTOJIOLIE OO 3aHpeTI/ITb7HGOHp€£LCHeHHbIe 3HAYEHHUS, a4 TaKKe
100aBUTb CTOJOEL, [puMeuanme HEOTPAHUYEHHOM IMHbL YTOObI
PELIUTL 3TY 3a1a4y, MOXHO BbUIOJHUTbL CJICAYIOULYIO IOC/IEI0BA-
TEJIbHOCTb 3aIIPOCOB;
CREATE TEMPORARY TABLE stud tmp (
ID crymenTa INTEGER,
VIO CHAR (20),
CrneumansHocTs CHAR(15)
)i
INSERT INTO stud tmp
SELECT * FROM CTyIeHTH;
DROP TABLE CTyOeHTH;
CREATE TABLE CryneHTH (
ID crynenra INTEGER PRIMARY KEY,
VO CHAR (20) NOT NULL,
CneumasbHoCcTs CHAR (15),
[IpmMeuaHne VARCHAR
)i
INSERT INTO CTyIeHTE
SELECT * FROM stud tmp;

7.4. NpeacTtaBneHuns

7.4.1. Yto TaKoe npepcraBsieHne

basza maHHbBIX cOCTOUT U3 TabIUIl — OOBEKTOB, COAEPXKAIIUX JTAHHbIE
U CYIIECTBYIOLIUX B JOJTOBPEMEHHON MaMiITU KOMIIbIOTEpA, HAMpU-
Mep, Ha XECTKOM AUCKe. DTO MOTYT ObITh OTAE]bHbIe (ailabl UIu
yacTtu ofgHoro daiina (kak, Hanmpumep B Microsoft Access). C moMolbio
3anmpocoB Ha BbIOOPKY (SQL-BbIpaxeHuit, HAUMHAIOLIMXCS C KItoue-
BOTO CJI0BA SELECT) CO3AOTCS BUPTYaJbHble TaOIULIBI, SBISIIOLIMECS
BPEMEHHbBIMU W JOCTYIHBIMU TOJBKO TOMY, KTO BBITIOJHWI JAHHBIN
3ampoc.
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IIpencraBieHusi — 3TO TOXE BUPTYyalbHble TabWlibl, HO OHU MOILYT
ObITb JIOCTYIIHbI MHOIMM I10JIb30BaTE/SIM M CYLIECTBYIOT B 0ase JaH-
HbIX JIO T€X I10p, I1I0Ka HE OyIyT NPUHYAUTENbHO yiaaneHbl. OHU BO
BCEM I10XOXM Ha OOblYHbIe TabJMIIbl 6a3bl JAHHbIX, 3 UCKJIIOUYEHUEM
TOI'O, YTO HE ABJSIOTCH DU3MYECKUMU OOBEKTAMU XPAHEHUS JIAHHbIX.
HaHHblE B IpeicTaBleHUsIX, [10J00HO B OTBETAaX Ha 3allpoCc SELECT,
[POCTO BbIOUPAIOTCS U3 TabULl Oa3bl AAHHbIX, T. €. IIPEACTAB/SIOTCS
B TOM Wiy UHOM Bujie. IlpeacrapieHusi co31aloTcsl ¢ MOMOLLbBIO Olle-
paropa CREATE VIEW (co3maTh B[, NPEACTABAEHUE), HO B JEHCTBU-
TEJbHOCTM 32 HMMU CTOSIT CKpbIThie SQL-3ampochl. OTHU 3aIpoChl
WM [apaMerpbl IPEACTaBICHUS XPaHsTCS B pazdeie MeTalaHHbIX
6aspl. Paborark ¢ mpeiacTaBieHHEM MOXHO KaK ¢ OObIYHOU Tabnu-
ueit. OgHako n1000i 3ampoc K MPeACTABACHUIO B ACHCTBUTEIbHOCTU
MHUIMUPYET CKPbITBIA 3alpoc, KOTOPbI KOMOMHUPYETCS C [10Jb30-
BaTeJbCKUM.

3ayeM HyXXHBI MpeacTaBieHusi? OObIMHO OHU TPUMEHSIIOTCS, UYTOObBI
CKPBITh OT TOJIb30BATE/sI HEKOTOPbIE CTOJIOLBI, CKOMOMHUPOBATH M3
HECKOJIbKUX TaOJUIl OJHY, KOTOpash 4acTo HyXHa IOJIb30BaTENIO,
a 3arpoc A1 ee MoJydyeHus J0BOJbHO cioXeH. Tak, Hanpumep, 6asza
JAHHBIX MOXET COJAEPXKAThb PSJl CAYXKEeOHBIX TabauIl, ¢ TTOMOIIbIO KO-
TOPBIX OHA MPUOOpETaeT Moje3Hbie cBolicTBA. CMBICA 3TUX TAOIUIL
MOXKET OBITh HESICEH TOJIb30BATENI0, HO ISl TIOJYYEHUS] TpeOyeMbIxX
JAHHBIX OHU JOJKHBI UCTOJb30BAThCsl B 3aMpocax. ITo 0OCTOSATENb-
CTBO MOXET CYIIECTBEHHO 3aTpyadHuUTh ¢opmupoBaHue SQL-
BbIpaXeHUS 3arpoca. TakuM oOpa3oM, MPeACTaBIEHUS] UCIONAb3YIOT-
¢S Kak HaICTPOCUYHBIe CPEeNCTBa ISl afanTalliyk 6a3hl JaHHBIX K pas-
JUYHBIM KaTErOpusIM IMOJb30BaTeei.

PaccmorpuMm B KauecTBe mpumepa IpocTylo 0asy AaHHBIX, COCTOSI-
LLIYIO U3 TpeX TaOaulI:

O Topapm (ID_TOBapa, HammeHnosaHue, lleHa, OnMcaHme);
O Kinenta (IDiKJ'H/IeHTa, Vimsa, Aopec, Teﬂe(l)OH);
a lpomaxnu (ID_TOBapa, Kojsmuectso, ID_KJ‘[MeHTa).

IIpumepsl 3TUX TabauL, nokazaHbl Ha puc. 7.1. C Touku 3peHust op-
raHM3aluy XpaHeHMs AaHHBIX Takas 0aza HEIIOXO CIIPOEKTHMPOBAHA.
OaHako MeHemkepa MO MPoAakaM MOIYT HE MHTepecoBaTb WACHTU-
duxkaropbl TOBapoB U KiuMeHTOB. Ckopee BCEro, eMy HyxXHa Oyaer
TOJIbKO O/lHA Tadnula, HAIIPUMEP, O6zop mpomax (ToBap, KomruecTso,
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llena, CTommocTs, Kiment). PadyMeercsd, 3Ty TabnuLy MOXHO MHOJy-
YUTb U3 UCXOIAHLIX TPEX Ta6J11/ILL C IOMOLIBIO CJACAYIOUICIO 3dIIpoca:
SELECT Tosaptl. HamveHoBaHue AS Tosap, Ilpomaxu.KosmuecTso,
Toeapel.llena, IIpomaxwu.KommmuecTBo*ToBaprl. llena AS CToMMOCTS,

KmmenTer. Viva || '. Ampec:' || KmmedTwe.Ampec || '. Texn.’
| | KimeHTH. Tesiedon AS Kiment

FROM Ilpomaxw, ToBapel, KimmeHTE
WHERE Ilpomaxwu.ID KnmueHTa = KimeHTH.ID kymeHTa
AND

[lpomaxm. 1D ToBapa = ToBapu.lD ToOBapa;

& Tosapwi : Tabnnua (|| >
ID_toeapa| Haumenosanme| Llena | OnucaH1e -~
id 1 ¥nef 2550 Bato
- 2 Monoko 1500 Nyroeoe, naket 1n
3 Mueo 24 00 Bantvka 7, Badka 0.50
| 4 Maco 170,00 ToeagmHa, 1 kr [ﬂ
EE Y E 4 I 1 E]E n: 4
& Knueutn : Tabnuua ==
ID_gnuenta | WMma | Tenedon | Anpec @

2| MNeTpoe 1M11-2222 Mockea
3| Cupopoe | 222-3333 | Cankr-MNetepbypr
4| Denopoe | 444-4444  Mupropon, [ﬂ

;nnct.: E 4 I 1 E]E W3 4

& Mpopawn : Tabnuua = || =

id 1 MeaHoE 111-1111 Cankr-MNetepbypr

ID_ToEapa | I‘{D.I'IH\-IECTBtll ID_knueHTa
20
150
a0
200
3
40
4 2

;nmct»: E 4 I 1 E]@ Wz 7

Puc. 7.1. VcxogHble Tabnuubl 6a3bl JaHHbIX

P — (R P —
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‘ Mpumevanue }

Onepauns cknenkn ¢Tpok B Microsoft Access obosHauaeTca cumso-
nom (+), a He (| |).

PaccMmoTrpeHHbIi 3ampoc BbIIOJHIET €CTeCTBEHHOE COSNUHEHUE TPeX
TabaUL U J00aBJSIeT CTOJOLBI CronmocTs U KimenT, 3HAYEHUS KOTO-
PbIX BBIYUC/ISIOTCS Ha OCHOBE MMEMIMXCs cToabuos. Ha puc. 7.2
rnokasaHa TabJjuiia, Bo3BpallaeMasi pacCMOTPEHHBIM 3aIIPOCOM.

51 0630p npopaw : 3anpoc Ha BbiGopicy E]@
Toeap | Konmuecteo | Llewa | Croumocts | KnueHT

¥ [Muea 3 2400 72 MeaHoe. Anpec:CaHkr-MNetepbypr. Ten. 111-1111

| |Monaka 50, 1500 750 Meanoe. Appec: CaHkT-MNetepbypr. Ten. 111-1111

| |Monaka 40, 1500 600 Meanoe. Aapec: CaHkT-MNetepbypr. Ten. 111-1111

| |Monaka 180 15,00 2250 Metpoe. Anpec:hMockea. Ten 111-2222

| |#nef 200 2540 510 Metpoe. Agpec:iMockea. Ten. 111-2222

| |#nef 2000 X540 5100 Cupopoe. Agpec: CankT-MetepBypr. Ten.222-3333
faco 2 17000 340 Depnopoe. Aapec: Mupropog. Ten.d44-4444

Janmce: @ lil E]@ Wz 7

Puc. 7.2. PegynbTaT 3anpoca ¢ eCTECTBEHHbIM COoeIMHEHNEM Tpex Tabnuy,

Ecau Obl Tabauua, npeacTaBieHHas Ha puc. 7.2, Oblia He pe3ysibra-
TOM 3alpoca TUIA SELECT, a MpeACTaBIeHUeM, TO MOXHO ObUIo Obl
obpaatecss K Hell ¢ 3ampocamu, Kak K OOBIYHON Tabnuile Oa3bl
JaHHbIX. bojiee Toro, B OOJBIIMHCTBE CIy4YaeB MOXHO ObLIO Obl 3a-
OBITb O TOM, YTO 6a3a JAHHBLIX COCTOUT U3 TpPeX TaOJUll, U padoTaThb
TOJIBKO C OJHUM MpeACTaBIeHUEM.

7.4.2. Co3pgaHue npegcraBiieHUi

Orneparop co3nanus MpeacTaBIeHUs] UMEET CAeAYIOUINA BUI:

CREATE VIEW mmallpencrasiienna AS 3ampocSELECT;
Kak u obbluyHas Tabauiia 6a3bl JaHHBIX, TIPENCTABIEHUIO TpUcBauBa-
€Tcsl UMsI, KOTOPOE He JOJIKHO COBMAAarTh HU C OAHUM MMeHeM Tab-
Ju1l. 3a KITI0YeBbIM CJIOBOM AS cieayeT SQL-BblpakeHKe 3arnpoca Ha
BBIOOPKY JTaHHBIX.

Paccmorpum B KauecTBe mpumepa IpocTylo 0asy AaHHBIX, COCTOSI-
LLIYIO U3 TpeX TaOaull:

O Toeapm (ID_TOBapa, HammeHnosaHue, lleHa, OnMcaHme);
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a KHM@HTH(IDiKHMGHTa,MMH,AHpeC,TeHGQOHx
a lpomaxmn (ID_TOBapa, Kosmuectso, ID_KJ‘[MeHTa).
Yrtobbl co3aaTh IpeacTaBlIeHne, MTOKa3aHHOe Ha puc. 7.2, TOCTaTo4-
HO BbIIOJIHUTE ciaeayloiee SQL-BbipaxeHue:
CREATE VIEW OG30p_ mpomax AS
SELECT Topapul. Hamvenosanue AS Tosap, Ilpomaxm.KommuecTBo,
ToBapt. leHa,
Iponaxu . Kommuecrso*ToBapel. leHa AS CTOMMOCTB,

KmmenTer. Viva || '. Ampec:' || KmmenTwe.Ampec || '. Texn.’
| | KimeHTH. Tesiedon AS KimeHT

FROM Ilpomaxw, Tosapel, KimeHTE
WHERE Ilpomaxwu.ID KnmueHTa = KimeHTH.ID xymeHTa
AND

[lpomaxmu. 1D ToBapa = ToBapu.lD ToBapa;

B pesynbrare OymeT co3maHa BUPTyadbHas TabIMIA O6zop mpomax,
K KOTOpPOH MOXHO oOpallaTbcsi ¢ 3alpocaMu, Kak K OOblYHOI Tabd-
auie 6asbl JaHHBIX. Tak, Hampumep, cAeAyIoIlUil 3arpoc BbIOUpaeT
U3 NpeacTaBICHUA 3allMCH, B KOTOPbIX croJbel Topap MUMECT 3HAYC-
HUE 'Momoko':

SELECT * FROM OGCs0p mnponax

WHERE Tosap = 'MoOJOKO';

OO6patuTe BHMUMAaHUE, YTO YCJIOBHE BHEIOODKM B 3aIpoce OIlepupyeT
CO CTOJOLIOM, KOTOPBIA CYLIECTBYET TOJNbKO B IpeACTaBlIeHUu (ero
HeT HU B ONHOM M3 MCXOMHBIX TAOIHIL 6a3bl JAHHBIX).

PaCCMOTpeHHOG MNPCACTABIICHUE SBJISCTCHA MHOFOT&6III/I‘{HI)IM, Imo-
CKOJIbKY CO3JdaHO Hd OCHOBEC HE OHHOﬁ, a TpeX TE[6JH/IL[ 0asbl JAdHHBIX.
Ha IIPAKTUKE YaCTO HMCITOJIb3YIOTCHA OoJiee IIPOCTBIC OI[HOT36IH/I‘-IHBI€
NpeaAcTaBaCHNA, B KOTOPbIX CKPbIBAIOTCA HEKOTOPLIC CTOJI6leI I/I/ HINn
I[O6aBII$I}OTCH CTOJ'[6HI)I, SHAUYCHUA KOTOPbLIX BbIMUCIAIOTCA. HaHpI/I—
MED, YTOOBL CO31aTb NpEACTAaBICHUE TaGHI/IL[bI Kimente,, B KOTOPOM
HET CTOJ'[6H21 ID xymenTa, JOCTATOYHO BBINIOJHUTL CIACAYIOLIEC BbI-
paxeHue:

CREATE VIEW COMCOK KJIMEHTOB AS

SELECT Mwma, Tenedpon, Ampec FROM KimeHTH;

O‘{CBI/LZ[HO, 4yTO Ha6op JAHHBIX, COACPKALINXCA B 3TOM IIPCACTABJIC-
HUW, MOXHO ITOJYYUTH U C ITOMOIIIBIO 3aIIipoca:

SELECT Ima, TenedoH, Azmpec FROM KimeHTEH;
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O/HaKO OTHOCUTEJbHO IOJYYEHHOIro Hadopa JaHHBIX Bbl HE CMOXeE-
Te 33JaTh KaKoW-J1100 3ampoc, MOCKOJbKY 3TOT HAOOP JAHHBIX SIBJSI-
€TCsl BUPTYaJbHOM TAOJMLEH, OTAMYHOK OT MPEeaCTABICHMUSI.

Oneparop CREATE VIEW JOMYCKAET elle 1 TaKylo (opMy CUHTAKCHCA:

CREATE VIEW mmslipencramienwns (cronberl, cronbern2, ... ,
cronberN) AS 3ampocSELECT;

3H€CB HeoO0s3aTeIbHBIIT CIIUCOK CTOH6HOB COICPKUT UMEHA CTOJIO-
OB IPCACTABICHUA, KOTOPLIC MOILYT OTIMYATbCA OT UMCH CTO.H6L[OB
onepaTtopa SELECT. JaHHasi ¢opma MO3BOJSIET SIBHO YCTAHOBUThH CO-
OTBETCTBUEC MCHQU’CTOH6H3MM OpeacTaBjaCHUA U CTOH6H3MM.BMpTy-
aTbHOW TabNULbI, BO3BpallaeMOil olepaTopoM SELECT. PaccMoTpeH-
HbIN paHee 3alpoC Ha CO3JAHUC IMPCACTABJICHUS ComcCok KIMEHTOB
MOXXHO c(OpMYyJUPOBATH IPYTUM O00pPa3oOM:

CREATE VIEW CnoMCOK kJMeHTOB (OMO, Tey, Ampec) AS

SELECT Mwma, Temnedpon, Ampec FROM KimeHTH;

B npuHuune, Bbl MoXeTe MPeACTaBUTb BClO 6a3y AaHHBIX C ITOMO-
IIbI0 OMHOIO WIM HECKOJbKMX MPEACTaBICHUH, CKPbIB MCXOIHBIE
Tabau1bl. JdelcTBUTENBHO, eclu 0a3a JaHHBIX COCTOUT Oojiee UyeM U3
5—7 cBsA3aHHBIX Ta0AML, (QOPMYJIMPOBAHUE 3AIPOCOB CTAHOBUTCS
HEMpPOCTbIM JIeJIOM: HEOOXOAUMO MOMHUTb, B KAaKUX TaOIMIaX KaKue
CTOJIOLIBI HAXOISITCSL.

Hexotopbie pa3paboTyuku MPUIOXKEHUH CUMTAIOT, 4YTO CO3A4BAThb
MpeJACTaBACHUS CleayeT ISl KaK MOXHO OoJiblliero yucia Taoaull.
B psine cnyyaes ato xopowuii npueM. OQHaKo HE ClenyeT 3a0bIBaTh,
YTO €CJIW TIPeJCTaBJIeHNe TOCTPOEHO Ha OCHOBE MHOTUX TaOIuIl
C KCIOJb30BaHUEM cJIOXKHOT0 SQL-BbhipaxeHus, padora ¢ HUM MO-
KET OKa3aThCH CYIIECTBEHHO MeHee 3()eKTMBHOM, YeM paboTa He-
MOCPEeNCTBEHHO ¢ TabauuaMu 6as3bl JaHHbIX. Hampumep, eciu mosb-
30BaTeNIl0 HYXXEH Bcero JMIIb OAWH CTOoJ0el, a OH BbIHYX/IEH
paboTarh ¢ NpeACTaBACHUEeM M3 MHOrUX Tabaul, To OyAeT BbIIOJIHE-
Ho Bce cioxHoe SQL-BbipaxkeHue, co3aarollee 3To MpeAcTaBiIeHue u
BbLIE/ISIONIEE B HeM TpeOyembiid cronbeu. Takum obpaszom, mpen-
CTaBJIEHUSI CJENAYyeT TPUMEHSTb, WCXOIsl U3 KOMIIpOMUCCA MEXTY
yI0OCTBOM I10Jb30BATENS] U MPOU3BOAUTENbHOCTBIO CUCTEMBI.

IIpencraBiaeHus ynaasioTcs U3 6asbl JAHHBIX TAK XK€, KaK 1 TaOJuLIbL:

DROP VIEW mmallpencraBJieHNs;
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B omiinuune oT oOblYHBIX TaOAMIL NPU yAIEHUM NPEeACTaBAeHUs JaH-
Hble coxpausiorcs 6e3 uaMmeHeHuil. HamomHio elie pas, 4yro Ipem-
CTaBJIeHUE He SBJSeTCS OObEKTOM XPaHEeHUs JaHHbBIX.

7.4.3. UsMeHeHNe gaHHbIX B NpeacTaBfieHUAX

Hekoropnie coBpemenHble CYDB/l nmoaaep:XuBalT omnepauuyd u3Me-
HEHUs1 COAEPKUMOIO MPEACTAaBASHUI — BCTABKY, YAAJEHUE U U3Me-
HeHue 3ammceil. OQHAKO IpPU 3TOM MOTYT BO3HUKHYTb MPOOJEMBI.
Hdeno B ToM, YTO IpY HOJYYEHUMU 3aIpoca HAa MOAUMGMMKALMIO NaH-
Hbix B npenacrasienud CYB/l nonkHa BbIIOJHUTb COOTBETCTBYIOILIME
onepauuMu Haj tadsuuaMu 0asbl JaHHbIX, HA OCHOBE KOTOPbIX CO3/a-
HO 3To mpeacTasieHue. HamomHIo, 4TO mpeacTaBneHue JUilb Bbi3bl-
BaeT M IPeCTaBIsieT, HO He XpaHMT JaHHble. [Ipu 3TOM MOryTr BO3-
HUKHYTb HEOAHO3HAYHbIE CUTYALIUHU.

O Ecau npencraBiaeHNMe MHOTOTAOIMYHOE, TO KaK Y3HATh, KaKue
TabMUILB caeayeT MoaupUIMpoBaTh?

O Ecau B olpeleieHUM IPEACTABICHUS UCIIONb3YIOTCSl BbIPAXEHMUS,
OTHOCSILLIMECS. K Ollepartopy SELECT, TO KakK UCIIOJb30BaTb 3TU
BbIPAXEHUS [UUIS1 U3MEHEHUS IPEACTABIEHUA?

PaccMmoTpuM mpescTaBieHne Tosapsr view TaOMUIBI Tosapw (ID ToBapa,

Haumenowauue, lleHa, Onmcal—me),_ B KOTOPOM 3HAUECHWUS ‘cronbua

llena yBeJWYeHBbl Ha 50. OTo MpeacTaBieHne CO3AaeTcsl C MOMOIIBIO

CJIENYIOIETO BBIPAKEHMSI:

CREATE VIEW ToBapu view AS
SELECT HammveHomaume, leHa + 50 AS HoBad lieHa
FROM Tosaper;
TTonbITKy OOHOBUTH B STOM MPEACTABIEHUM 3HAUYeHWE CToa0ua
HoBas nexa MOXHO BBITIOJHUTD C MOMOIIBIO BBIPAKEHUSI:
UPDATE Tosapel view SET HoBasa uena = HoBasa ueHa*2;
OpaHako 9Ta MOIMbBITKA HE YIACTCS, TTOCKOJbKY B TAONULE Tosaps HET

CTONOLA Hoeas nena. A pa3 Tabnauua 0aspl JaHHBIX He OyaeT OOHOB-
JIeHa, To He OymeT OOHOBJIEHO M MPEACTABACHNE.

R Buwane g

Ecnu cTtonbey B npeacraBneHny He COOTBETCTBYET CTONOUY Tabnuvubl
6as3sbl JaHHbIX, TO OOHOBUTb 3TOT CTONOEL, HENbL3S.
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Honycrum, 6a3a JaHHBIX COCTOUT M3 TPeX TalNul;

O ToBapel (IDiTOBapa, Haumenosaune, IleHa, Onmcaﬂme);
O Kinenta (IDiKJ'H/IeHTa, Vimsa, Aopec, Teﬂe(l)OH);

O IIponaxmn (IDiTOBapa, Konnuecrtso, IDiKJ'H/[eH'I‘a).

Co3maaum HAa OCHOBE ITUX Ta6HI/IL[ NPEACTABICHUEC OC30p mponax:

CREATE VIEW OGCsop mpomax (HamveHoBaHme, KosmuecTso, lleHa,
KimenT) AS

SELECT Topapu. Hamvenosanue, Ilpogpaxu.KosmuecTso,
Toeapel. lleHa, Kimentel.Vva AS Kimment

FROM Ilpomaxm, ToBapel, KiMeHTH
WHERE Ilpogmaxm.ID KimmeHnrta = KimeHTe.ID ximenTa
AND
[lpomaxm.ID ToBapa = ToBapu.lD TOBapa;
CO[LCp)Kl/IMOG JAHHOI'oO IpeacTaBJICHUA MOXHO M3MCECHATDH (CCHI/I
CYDB/I noanepxuBaer U3MeHEHUE MPEACTABIEHU), TOCKOIbKY UMe-

€TCs OJHO3HAYHOE COOTBETCTBME MEXIY CTOJOLAMU IpPeACTABIECHUS
U CTOJIOIIAMHU TaOIU1L 0a3bl TaHHBIX.

7.5. 3agaun

3apava 7.1

Ilycth 6a3a JaHHbBIX COAEPXKUT CACAYIOLINE TPU TAOJIULIbL:

O CrynenTn (IDicTyneHTa, Vms, Tenedon, Appec, IDixypca) —
OAaHHBIC O CTYACHTAX, B TOM YHMCJIC U O KypCaX, KOTOPbIC OHU U3Y-
4aroT,

O Kypcu (ID kypca, Haumenosanue) — JAHHbBIE O Kypcax;

O I[lpenopnaBarTesnm (IDinpenonaBaTeﬂﬂ, Vmsa, Tenedpon, Aznpec,
ID_Kypca) — JAaHHBIE O MPEnoagaBareiisiX, B TOM YUCIEC U O Kyp-
cax, 3aHATUS 110 KOTOPbIM OHU IIPOBOAAT.

B tabauue crynearw Kax/bld CTYIEHT MOXET ObITh 3allMCaH Ha He-
CKOJIBKO KypcOB. AHAJIOTUYHO, OJUH U TOT XK€ MPeroaaBarelb MOXET
NPOBOIUTL 3aHATHS IO HECKOJABKMM KypcaM. Takum oOpaszom,
CTOJNIOLBI ID xypca B 3THUX TaONMIAX He OOS3aHBI COAEPXAThb YHHU-
KalbHble 3HAaueHusl. B Tabiuue Kypce, HAIPOTUB, CTOIOEL ID xypca
COMIEPKUT TOJbKO YHUKAJIbHbIE 3HAYEHUSI.
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Cohopmynupyiite SQL-BbIpaxkeHus: [0 CO3IaHNS YKA3aHHbIX TAOJMI
TaK, 4ToObl TaOAMLbl CrymenTer U HpemnomaBaTesu OBUIM CBSI3aHbI
¢ Tabauuei KypceL

3apauva 7.2

Hnsi 6asbl JaHHbIX, onucaHHOW B 3agade 7.1, chopmynupyiite 3a-
[poc, BO3BpallaiMii Tabiully, KOTOpasi COAEPKUT:

O HanMeHOBAHUSA KypcOB M MMEHA IperiomaBaTelieii, KOTophle Tpo-
BOMSIT 3aHATHUS 110 JAHHBIM Kypcawm;

O Ha¥MEHOBAaHMSI KypCOB M MMEHA CTYACHTOB, KOTOphIC U3Yy4yaloT
JAHHbIE KYPCHI;

O umeHa CTYACHTOB U MMECHa npenonaBaTeneﬁ, KOTOPbIC ITPOBOIAT
3aHATUA C JaHHBIMU CTYACHTAMMU.

3apava 7.3

s 6a3bl TaHHBIX, oNMKMCcaHHOW B 3aaade 7.1, copMyaupyiiTe 3ampoc,
BO3BpALIAIOLINM TIpefCcTaBIeHUue, KOTOPOe COAEPXKUT HauMeHOBAHUS
KypcoB, TiperniogaBareiiel u cryneHToB. Kaxnas 3anuch B MpeacTasie-
HUU JOJIKHA COAEPXKaTh HAMMEHOBaHUE HEKOTOPOTo Kypca, UMSI Tpe-
rojaBaressi, KOTOpbIii MPOBOAUT 3aHATUSI TIO JAHHOMY Kypcy, U UMs
CTYICHTA, KOTOPHI €ro M3yJaer.

3apava 7.4

Ilycte B 0asze maHHBIX, OMMCAaHHOW B 3amade 7.1, mmeeTcd Tabnuma
KOHTaKTH (MMF[, Appec, Tenedon, HpMMeHaHMF[). Cd)opMmepyﬁTe 3a-
Ipoc, JOO0ABISIONIUIT B HEE COOTBETCTBYIOLIME HAHHLIE M3 TaOJIUIL
CrymeHTH U [IpenomaBaTesn. Peuute 9Ty XK€ 3a7a4y, 3alliChbiBasd MpU
STOM B CTOJ‘I6€H IIpuMeuaHUg CJIOBO 'CrynmeHT' NJIn
'llpenozmaBaTens ', B 3dBUCUMOCTU OT TOIrO, U3 Kakolf tabmuinl Oe-
pPyTCAa JaHHBIC IJISI BCTABKH B Ta6J'II/H_[y KoHTaKTHL.
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TpaH3akKuyum

IIpu pabGorte ¢ 6azoli maHHBIX BCErda cJeayeT MMETh B BUIY, YTO CY-
LLIECTBYET XOTd W Majasl, HO OTJMYHASL OT HYJISI BEPOSITHOCTb UCIIOP-
TUTh WJIN IOTEPSITb MAHHBIE. DTa BEPOSITHOCTb TeM OOJIbIIEe, 4YeM
OoJibliie 0aza JaHHbIX U caoxHee 3anpockl K Hell. B CYDB/l umerorcs
CIeUMaJbHBIe HacTpanBaeMbIe CPEeACTBA 3aIUTHI JAHHBIX, OJHAKO
B psile C/lydyaeB MOXHO IIPUMEHUTh JOIOJHUTENbHbBIE MEPbL, MPEAOC-
Tassiemble SQL.

TTpennonaoxum, 4yTo TpedyeTcsl MepeBecTH IEHbI'M C OJHOTO cyeTa Ha
apyroii. [1as 3Toro Heo0X0AMMO BBIUIOJHUTb HECKOJIBKO ONEepaTOpOB
SQL. Eciu B XoAe uX BBHIIIOJHEHUS MPOM30IAET KaKOW-HUOYIb am-
NapaTHbIl WK OpOrpaMMHBIl ¢00il, 13-32 KOTOPOTO HE BBIIOIHMUTCS
OIMH WJM HECKOJBKO OIepaTopoB, TO MOXET IPOM3OWTU TaK, UTO
JEHbIM OYyOyT CHSTBL C OJHOIO CYeTa, HO HE IMOCTYIST Ha APYroil.
YT1o6bl 3TOrO0 HE MPOU3OIILIO, MPEANPUHUMAIOTCS ClelnaabHble Me-
pbl. X cyTb COCTOUT B TOM, 4TO Heckoabko SQL-oneparopoB omnpe-
JEJSI0TCS KaK €IMHBbIN OJIOK, Ha3blBaeMblil mpaH3akyueli (OT aHTII.
transaction — 1eno, ciueiaka). B TpaHzakuuu 1100 Bce OIepaTopbl
BBITIOJIHSIOTCSI YCTIENIHO, JU0O0 HU OJWH M3 HUX HE BBIMIOJHSETCS,
a 06a3a JAaHHbIX BO3BPALIAETCSI B MCXOJHOE COCTOSIHME, B KOTOPOM
OHA HaxoJujach /0 Hayajla BbIMIOJIHEHUS] OMEpaTopoB TPaH3aKIIUM.
ApyruMu cioBaMu, €ClIM KaKOU-TO OmepaTop B TPAaH3aAKIUU II0
Kakoi-HUOyIb MPUUYKMHE HE BBIMOJHUWICS, TO OTMEHSIeTCs JeiicTBue
BCEX YK€ BBIIOJHEHHBIX ONEPATOPOB B ITOH TpaH3aKIMH — IIPOKUC-
XOJUT TaK Ha3bIBAEMbI omxam.

HenpustHocT MOryT BO3HMKHYTb M OpM padoTe ¢ 06a3oi MaHHBIX
B MHOTOIIOJIb30BATE]bCKOM pPeXUMe, NaXe B YCIOBMUIX aOCOMIOTHOIM
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HajgexxHocTtu obopyaoBaHusi, CYB/l u nporpamm npunoxeHusi. Eciau
HECKOJIbKO [10J1b30BaTe/iel IbITAIOTCS OJHOBPEMEHHO MCII0/1b30BaATh
OHY W Ty X€ TaOiully, TO MOXET BO3HMKHYTb TaK Ha3blBaeMas
Koaausus odHoepemennoeo docmyna. llpeactaBbre cebe cuUTyaluio
C IOKYIIKOW XeJe3HonopoxHoro owsera. IlepBblil nokynareib 3a-
NpaiyvBaeT OuJ1eT Ha HEKOTOPBIM I10€3/] B KYIIEiiHOM BaroHe Ha Oll-
pedesneHHyo aary. Kaccup BbIIIOJHSET COOTBETCTBYIOLIMM 3ampoc
K 0a3ze JaHHbIX M IIOJYYaET CBEAEHMUS O BCEX CBOOOJHBIX MeECTax.
IToka nokynare/ib BbIOMpaeT NOAXOSAIIEE €My MECTO B BaroHe, Jpy-
roil mokynareab (IOAOHASI K APYroil Kkacce) MOXET oKaszaTbcs GoJee
[IPOBOPHbIM W KYIIUTb OWJET Ha TOT XK€ I10e€3l, BaroH u jaary. Ho
[epBbIi MoKynaresb, KAK U €ro Kaccup, €lie He 3HAeT 3TOro W I1o-
Kynaer Ou/aeT Ha To k€ camoe MecTo. MHaue roBopsi, oH Ipuodpera-
eT OWJIeT Ha yKe 3aHsToe MecTo. BO3HUKaeT KoU3usi OHOBPEMEH-
HOTrO JOCTYIA K OJHOM M TOM ke 3amucu B 0aze gaHHbIX. B peaabHoit
2KM3HU TaKOro HE JOJLKHO IPOUMCXOAUTb (10 KpalHEd Mepe, Teope-
TUYECKM), IIOTOMY YTO IIPU BbIIOJHEHMU 3AIPOCOB K 0a3e MaHHBIX
NpeANPUHUMAIOTCS CHELMANbHbIE Mepbl. 3ampochl K 0ase MaHHbIX
2KEJIe3HOMOPOXKHbIX OMJIETOB, COCTOslME K3 HeckKoabkKux SQL-
OIIEpPaTOpPOB, 3aK/II0YAlOTCs B TPaH3aKlMIO, a I Pa3MyHbIX TpaH-
3aKUMM ONpene/siloTcs TaKk Ha3blBAEMbIE YPOGHU U30AAUUU, YTOObLI
UCKJIIOUUTb HEXENATeIbHOE B3aUMOIEHCTBUE MEXIY HUMMU.

‘ Mpumeyanune }

MpunoxeHne, paboTalowee ¢ 6a3oil AaHHBIX, MOXET WCMONb30BaTh
n apyrue CpencTBa OrpaHWyYeHnsl OAHOBPEMEHHOIO A0CTyNa, a Takke
BbINOMHATL ApYrue BUAbl TpaHsakumii. B faHHoW kHUre paccMmaTtpusa-
I0TCH TOMbKO TpaHsakuum SQL.

8.1. Kak ycTpoeHa TpaH3akuua

Tpanzakuusi cocTouT M3 JI0ObIX omnepaTtopoB SQL, xoTopbie MOryr
U3MEHUTb 0a3y gaHHbiXx. B SQL:2003 He mpeaycMoOTpeH clieLualib-
HbIIi omeparop Hayasa TpaH3akuuu. OIHAKO HEKOTOpbIe peanu3aluu
SQL tpebdylor Hanuuus Takoro oneparopa. OH MOXET BbINISLACTb I10-
pa3HOMy, HampuMep, BEGIN WORK, BEGIN TRAN MJHM BEGIN. B cuc-
TeMax, coBMmecTuMbiX ¢ SQL:2003, ecnu HUKakas TpaH3aKLus €Ll
HE Hayara, a Ha BbIIOJHEHMUE OTIpaBisercs omeparop SQL, To aB-
TOMATUYECKU CO3/[AETCsl HOBas TpaHzakuusg. Hampumep, omepaTopbl
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CREATE TABLE (co3marb Tabiuiy), UPDATE (OOHOBUTb) U SELECT
(BbIOpATh) BbLIOJHSIOTCSI TOJBKO B TPAH3aKLUU.

Wrak, oneparopa Hauyanta TpaH3aKlIMU MOXET M He ObITb. OgHaKo
JUISL €€ 3aBepILeHUs] IPEeIyCMOTPEHBI ABA oleparopa:

O comMIT — 3dBCPLINTDL BbIIIOJIHCHUE. BrinosnHenue Bcex OI1€paTo-
POB TpaH3aKUIWN MPOUCXOOUT IMOCIECAOBATCIBHO B €EANHOM 6J'[0KC;

0 ROLLBACK — OTKar. npOI/ICXOI[I/IT OTMEHA JEUCTBUS BCEX oriepa-
TOPOB TpaH3dAKLIUH, U 0aza JaHHBIX BO3BpAlIACTCA B HMCXOOHOC
COCTOSIHHUE, B KOTOPOM OHA HAaXOAWJI4Ch 1O Hadaja TpaH3aKIIUN.

Oneparop cCOMMIT TpuUMeHsieTcsl Torna, Korga Bce SQL-omepatopbl
TpaH3aKUKUKM IPEeanoNaOXKUTeIbHO BbIIONHEHbI (BocnpuHAThL CYB/I
U He BBbI3BAJIU OIIUOOK) M TpebyeTcss MOATBEPAUTb U3MEHEHUSs, BHE-
ceHHble B 0a3y maHHbIX. ECiM Mpu BbIMOJHEHMHM OIepaTopa COMMIT
MPOU30MJET CUCTeMHBII cOOM MM OLIMOKA, MOXHO BBITOJHUTDL OT-
KaT TPaH3aKIMU, 4 3aTeM IIOIbITATLCS BbIMOJIHUTL €€ CHOBA.

‘ Mpumevanue }

Mocne knio4eBOro cnoBa COMMIT AonyckaeTcd HeobszaTenbHoe Kto-
YeBOE CNOBO WORK (paboTa): COMMIT WORK.

Onepatop ROLLBACK HpUMEHSIETCS TOrAa, KOrma HeoOXOomMMO OTMe-
HUTb WM3MEHEHHS, BHECEHHbIC TpaH3aKLMENH, U BOCCTAHOBUTb 0azy
JAHHBIX B MpeXHeM cocTosTHMM. Eciu mpu BBITOJHEHWH ollepaTropa
ROLLBACK IIPOM30OMAET CUCTeMHBbIM cOOH, TO mociae mepe3arpy3ku
orepaTop ROLLBACK MOXHO BBIIIOJHHUTL CHOBA, M OH JOJDKEH BOC-
CTAaHOBUTb 0a3y AaHHbIX. TakuMm 00pa3zoM, ROLLBACK SIBISIETCS OTKa-
30yCTOMYNBBIM OIEPATOPOM.

TIpunoxeHne MOXET COCTOATh M3 HECKOJIbKUX TpaH3akuwii. Ecim He
yKa3aH SBHBI omeparop Hayaga TpaH3aKuuu (Hampumep, BEGIN
WORK), TO TIepBas TpaH3aKIIMs HAYMHACTCS B caMOM Hadajie TpPHIO-
keHus. [locienHsst TpaH3akuys 3aKAHYUMBAETCS B KOHLE IPUIOXKE-
Hus. s yKasaHUs KOHILA TpaH3aKIMU WMCIONB3YeTCs Oleparop
COMMIT WJM ROLLBACK. Kaxmblii Takoil omeparop 3aBepliaeT OIHY
TPaAH3aKIINI0 U HAYWHAET cleayromyo. [TprmioxeHne ¢ HECKOIbKUMA
TpaH3aKUMUIMU UMEET CAEAYIOLIMA BUI;

HavaJjio [prioXeHns

SQL-omepaTops TpaH3akpm 1;
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COMMIT s ROLLBACK;
SQL-onepaTOpr TpaH3akKimm 2;

COMMIT sumr ROLLBACK;

SQL-oneparopsl ToaH3aKiym N;

KoHell mpniioxeHnsa

8.2. OnpepeneHune
napamMmeTpoB TpaH3aKLuuu

ﬂﬂﬂ TpaH3aKIMMU MOXHO YCTAHOBHUTL HapaMETpbl — PEXKUM U ypO-
BeHb uzossaiuu. C aToi LICJIbIO IIPUMECHSICTCS OIlepaTop:
SET TRANSACTION
Pexuni,
ISOLATION LEVEL ypoBeHBI30JSLIN;

Pexkum MOXET NpUHUMATD C/ICAYIOLIME 1BA 3HAYCHUSL:

O READ WRITE (YTeHHe-3aINCh) — 3HAYCHUE IO YMOIYAHUIO;

O READ ONLY (TOJIbKO YTEHME).

YpoBeHDb N3OSN TPAH3AKIINNA MOXeT MPUHUMATh YeTHIpe 3HAYCHHUS:

O SERIALIZABLE (MOCJeI0BaTeIbHOE BbIIOJHEHHE) — 3HAYCHUE IO
YMOJYAHUIO;

O REPEATABLE READ (ITOBTOpSIIOIIEECS YTEHHE);
O READ COMMITED (IIOATBEPKAEHHOE UTEHUE);
O READ UNCOMMITED (HEIOATBEPXKICHHOE YTCHUE).

TpaHzakuusi MMeeT IapaMeTpbl MO YMOJYAHMUIO: READ WRITE U
SERIALIZABLE. OHU OObIYHO IOAXOIST OOJBIUIMHCTBY MOJb30BaTENEH
M OCHOBAHBI HA JOMNYILUEHUSIX, 4TO 0a3a JaHHbIX OyaeT OOHOBISITHCS
M 4YTO Jyulle KaK MOXHO Ooiibliie cebs odezomacuTb. Pexum READ
WRITE [O3BOJISIET BHOCUTb M3MEHEHMSI B 0a3y JaHHBIX, 4 YPOBEHb
M30JSILMU SERIALIZABLE sIBJsIeTcsl Haubosee 6e3onacHbiM. Ecnu xe
HeoOXOoAUMO 3a4aTh [Opyrue 3HayeHusl, TO ClAedyeT MCIIONb30BaTh
onepaTop SET TRANSACTION. Ilpu 3TOM OH 3amuchiBaeTcss Jaubo
B HayaJle MPWJIOXEHMS, ONpelensis NepByl TPaH3aKLUUIO, JU0O Mo-
cje omeparopa COMMIT WM ROLLBACK, OIpeae/sis CNeAYIOLLYI0 TPaH-
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3akuuio. Ecau Xe mocie COMMIT MM ROLLBACK HE BBI3BATH OIlepa-
TOp SET TRANSACTION, TO CJAEAYIOLLAsl TPaH3aKLUusl OyAeT UMETb Ia-
paMeTpbl, IPUHSTHIE 110 YMOIYAHUIO.

Hampuwmep:
SET TRANSACTION
READ ONLY,
ISOLATION LEVEL READ COMMITED;

8.3. YpoBHU nsonauum TpaH3aKuui

Hanbonbinas 6e30macHOCTb TOCTUTACTCS TIPH CAMOM BBICOKOM YPOB-
He W3OISLMMA TPaH3aKIW, OMHAKO 3a BTO NPUXOAUTCHA IUIATHUTH
CHIDKEHHWEM OOIIel MPON3BOAUTEILHOCTA PAOOTHI CUCTEMBI B MHO-
TOITOTB30BATEILCKOM peXuMe. Tak, eclM TPaH3aKIUH PasTuIHbIX
TToJTh30BaTe el 6a3bl JAaHHBIX TTOJTHOCTHIO M30IMPOBAHBI APYT OT APY-
ra, TO IToKa He OyJeT BHITIOJHEHA yKe HauyaBIIasgcs TpaH3aKIus, APY-
THe KIYT ee 3aBepllieHus. B ¢BA3M ¢ 3TUM BO3HWKAET 3agada MoWcKa
KOMITpPOMHCCA MEXIY HeoOXOMMMBIM YPOBHEM Ge30MacHOCTH U IIPO-
M3BOMUTEIHHOCTBIO CHCTEMBI B IIeJIOM. PaccMOTpUM BOIIPOCHI, CBSI-
3aHHBIE C BBIOOPOM Pa3IMYHBIX YPOBHEHN M3OJIAINK, HAYAB C CAMOTO
HU3KOTO.

8.3.1. HenopTBepXxpgeHHoOe YTeHne

Camblit HU3KUK (cnabblif) ypoBeHb U3OJSIIUU — READ UNCOMMITED
(HemmoATBEPKAEHHOE UTEHME WJIM YTEHUE HEeMOATBEPXKIEHHBIX NaH-
Hbix). [Ipn JaHHOM YpPOBHE M3MEHEHUsI, BHECEHHBIE OJHUM MOJb30-
BarejeM, MOTYT ObITb MPOYUTAHBI APYTUM, A2KE €CAU MEePBbI MONb-
30BaTeNib ellle He MOATBEpAUT WX C TMOMOLIBIO oleparopa COMMIT.
TTpoGiema BOZHUKHET B cilyyae, eciid MepBbIii MONb30BaTENb BBIMOJ-
HUJ OTKAaT cBoeil TpaH3akuuu. Torma Bce Mocieaylolue AeidCcTBUS
BTOPOTO TOJIb30BATENSI OKA3bIBAIOTCSI OCHOBAHHBIMU Ha HEMpPaBUIb-
HbIX (HEaKTyaJbHbIX) JaHHbIX.

Takum o6pa3zoM, ypoBeHb READ UNCOMMITED HE cJieAyeT IPUMEHSTD,
Koraa TpedyloTcsi TOUHble pe3yabTaThl. OH 0osee UM MeHee MOAXO-
JUT B TOM cllydyae, KOrga JAOCTaTOYHO IOAYYMTb HPUOAM3UTEIbHbIE
pe3yabTaTbl, HapuMep, IpU CTATUCTUYECKOl 00paboTKe Majno M3-
MEHSIOLIMXCH JTaHHbIX.
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OueBUIHO, YTO MpPU YPOBHE M3OSALMU READ UNCOMMITED 00O€ TpaH-
3aKIUX MOLYT BbIIOJHATLCA OJHOBPEMEHHO.

8.3.2. NoaTBepXxpeHHOe YTeHne

CneayoinuM IO CUe SIBJASETCS YPOBEHb M3OJSIUUKM READ COMMITED
(moATBepKAEHHOE YTEHME WJIM UT€HHUE IOATBEPXKASHHBIX JaHHBIX).
B srom ciyyae uaMeHeHusl, IpPOU3BEICHHbIE [IPYroil TpaH3aKLuel,
OCTAIOTCSl HEBUAUMMBIMK B Balllell TpaH3aKLUU O TeX 0P, MoKa Apy-
roil IoJb30BaTElb HE 3aBEPLUUT €€ OIepaTopoM COMMIT. XOTS A0
3aBepLIEHUS APYroi TpaH3aKLUU BHECEHHbIE €10 U3MEHEHUS BaM He
BUJIHBI, 00€ TPAH3AKLUMUK MOLYT BbIIOJHSITHCS COBMECTHO.

Ilo CPAaBHECHUIO ¢ READ UNCOMMITED JAHHBIA YPOBE€Hb U30SIIUU da-
€T JIYYIIME PE3yJabTaTbl, HO HE OCBO60)KI[a€T oT HerI/IHTHOCTCﬁ TaK
Ha3bIBAEMOTO HEITOBTOPAIOUICTOCSA UTCHUA. PaCCMOTpI/IM CJICOAYIOUIYIO
CUTyalu1o0.

HonycTuM, NepBbI I101b30BaTeAb COOMPAETCS CHadyalad MPOYUTATh
JaHHble, a 3aTeéM MHCIIOJAb30BaTh MX IPU BHECEHHUM H3MEHEHMUI
B Jpyryio Tabauiy. Hanpumep, oH xoueT cHayaia y3HaTb, CKOJIbKO
HMeeTcsl HEKOTOpOro ToBapa Ha ckiane, a 3aTeM opopMUThH 3aKa3 Ha
9TOT TOBap. MOXeT CAYUMTbCS TAK, YTO DTOT MOJb30BATE]b MPOYTET
yCTapeBIlMe AAHHBIE, KOTOPbIE YK€ M3MEHEHbl BTOPBIM IOJb30BATE-
JIEM, HO elll¢ He IOATBEP:KACHbl UM C IIOMOIIIbIO OllepaTopa COMMIT.
Hanpumep, Bropoii mojib3oBareib yxe "3adpan” Bech 3amac JaHHOIO
TOBApa, 4 MepBbIil MOAb30BaTe/b, He 3HAd OO dTOM, 0dhOpMuUI 3aKa3
Ha orcyTcTByrolMi ToBap. Takum obpaszoM, rpodleMa 3aKiodyaeTcs
B TOM, YTO Pe3yJbTaThl YTeHMs NAHHBIX IEPBbIM I10Jb30BATEIEM [0
M IOC/e BBbIIOJHEHUS BTOPbIM IOJb30BATENEM oOIleparopa COMMIT
MOIYT pazanyarbcs. DTO TaK Ha3blBagMasl IMpodieMa HElOBTOPSIOLIE-
rocst YTeHMS.

8.3.3. NoBTOpSAIOLLEECH UTEHNE

VpoBeHb M30JILUUMKU REPEATABLE READ (IIOBTOPSIOLIEECS UTEHHUE)
HUCKITIOYAeT IpoOiieMy HEIOBTOPSIOILEIOCS UYTEHMS, PACCMOTPEHHYIO
paHee. TeM He MeHee, NaHHBIA YpPOBEeHb HE YCTpaHSET APYIYIO He-
NPUSITHOCTb, Ha3bIBaeMyl0 (UKTUBHbIM yTeHHeM. OHa BO3HUKAET
TOrna, KOraa IoJb30BaTeNb YUTAET MAHHbIE, U3MEHSIEMbIE B pe3yJib-
TaTe BbUIOJHEHUS APYroi tpaH3akuuMu. IIpu 3T7O0M U3MEHEHUs JaH-
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HbIX IPOUCXOMSAT BO BpeMs MX uTeHus. PaccmMoTpum B KauyecTse
NpUMepa cAeayIolyl0 CUTYallIO.

Ilpennonoxum, mepBblii MOJIb30BATEAb BbIIOJHSIET OIEPATOp BhIOOP-
KW JAHHBIX (SELECT) ¢ HEKOTOPbIM YCIOBUEM (WHERE WMJIM HAVING).
B pesynbrare oH BbIOMpaeT KaKoe-TO MHOXECTBO 3amuceit. Bropoii
MOJIb30BaTeMb Cpa3y Xe 3a 5TUM U3MEHsIeT JaHHble B OJHON WU He-
CKOJIBKMX 3allMCsIX, KOTOpble BbIOpaa IMEepBblil Mojb3oBaTenb. bonee
TOT0, BTOPOW MMOJIb30BATENb 3aBEPIIAeT CBOIO TPaH3aKIMIO Oleparo-
poMm coMMIT. TakuM obpaszoM, MOayyaeTcsd, YTO 3aMUCK, paHee yIOoB-
JIETBOPSIBILIKE YCIOBUIO BBIOOPKM, TETEPD MEepecTain €My COOTBETCT-
BoBaTb. He MCKII0YeHO, YTO MOSIBUIMCH HOBbIE 3allMCH, paHee He
YIIOBJIETBOPSIBILIME YCIOBUIO, a TENEPb COOTBETCTBYIOIIME eMy. B 51O
BpeMsl NepBbII I10Jb30BaTe b, €1l He 3aBEpILUB CBOIO TPaH3AKIIUIO,
He 3HaeT O MPOMU3OLIESAIINX U3MEHEHUSIX U OTIPAaB/seT Ha BBIMOIHE-
Hue eule oauH SQL-oneparop ¢ TaKUM XK€ yCJOBUEM BbIOOPKHU, YTO
U B Hauyaje. OQHAKO BTOT omneparop OyaeT paboTaTb HE C TEMU XKe
3aIUCAMU, YTO Mpenblayliuil onepartop. JdaHHas mpoGieMa U SABIsd-
eTcsl MpobjeMoli PUKTUBHOTO YTEHUS.

8.3.4. NocneposaresibHOE BbINONIHEHNE

M3bexxath HEMPUATHOCTEN, CBA3AHHBIX C paHee pacCMOTPEHHBIMU YPOB-
HSMU M3OJISILIMHK, TIO3BOMSIET YPOBeHb SERIALIZABLE (IIOC/IEIOBATENILHOE
BBITTOJTHEeHNe). TpaH3akIMK ¢ YpOBHEM M3OJIALIMU SERIALIZABLE BCETAA
BBITONHAIOTCS HE MapaiienbHo, a IocaenoBarenbHo. Eciau ogHa us
HUX YK€ Hauata, To JApyrasg OydeT OXHMIATh ee OKOHYaHWs. Ammapar-
Hble M IPOrPaMMHBIE OTKAa3bl MOIYT IPMBECTM K HEBBIIOJIHEHUIO
TpaH3aKIINKM, OMHAKO TPH JAHHOM YPOBHE HM3OJAINHN MOXHO OBITh
YBEPEHHBIM, UYTO pPe3yJbTaTbl PaboTbl ¢ 0a3oil JaHHbIX OyAyT KOp-
PEKTHBIMU.

npeI[OCTaBI[SISI HaI/I6OJTI)I_Hy}0 HaIEeXHOCTb, YPOBCHbL U3OJIALINU
SERIALIZABLE MAKCHUMAJbHO CHHXKACT 06LLLy10 NPOU3BOAUTEC/IBHOCTD
CHUCTEMBI.

8.4. Cyb6TpaH3akuum

Hauunas ¢ SQL:1999 TpaH3akuuu MOLYT COCTOSTb M3 HECKOJIbKMX
cyorpansakuuii. CyOoTpaH3akiuy OTAEISIOTCS APYr OT Apyra Tak Ha-
3bIBAEMbIMK TOYKAMU OTKATA, KOTOPbIC 3a1AI0TCS C IIOMOLIBLIO OIle-
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paropa SAVEPOINT (TOYKa COXpaHeHMs, oTkara). OH MOXET MpUMe-
HATbCSI BMECTE€ C OIEPATOpPOM ROLLBACK. Eciu paHee ROOLLBACK
NPUMEHSIICS AJIs1 OTMEHbI BCeil TpaH3akKlMK, TO TEIEPb €ro MOXHO
HUCIOb30BaTh JII OTMEHBl TOJbKO TOU YacTH TPAaH3aKLUUU, KOTOpPas
pacrosnioxeHa MexXny ROLLBACK M TOYKOH OTKara.

CyOTpaH3aKklIMU KUCTONB3YIOTCS HE JUISl TOTO, YTOObI YACTUYHO BOC-
CTAHOBUTb 0a3zy JAaHHBLIX B Clydyae BO3ZHUKHOBEHMS OLIMOKU (B 3TOM
clyvyae HeoOXOIMMO BBIMOJHUTbH OTKAT Bceil TpaH3akiuu). boiBaroT
CUTYyallMU, KOTJAA BBIMOJHSETCS CIOXHas TMOCAenoBaTelIbHOCTh Jei-
CTBUII ¢ MHOXECTBOM BapMaHTOB BbIOOpa. Ha kakom-To aTame mo
MOJIYYEHHBIM Pe3yJbTaTaM Bbl MOXETE PEIIUThb, YTO CJAEAYeT MONTU
110 APYTOMY IIyTH, a IUISI BTOTO TPUAETCS BEPHYThCS HAa HECKOJIBKO
maroB Hazad. Eciu 66l He cyOTpaH3aKIMU, TO MPULLIOCH Obl OTME-
HSITh BCIO TPAH3AKIIMIO LETUKOM.

Touka orkaTa MoMeyYaeT ¢ I[IOMOILbIO CACAYIOLIETO OIlepaTopa.
SAVEPOINT mmvagTourkmOTKaTa;

OTtkar TPpaH34aKIIUKU K 3TOI TOYKE BbIIOJHSIETCS C [IOMOILbIO oIepa-
TOpa.
ROLLBACK TO SAVEPOINT mmsgTourkmOTKaTa;

8.5. OrpaHuyeHuns B TpaH3aKLMAX

OrpaHuyeHus, HaKJIa]blBA€Mbl€ Ha CTOJOLbI, TAOJAMLbI U CBA3U Me-
KAy HUMU (cM. pazo. 7.1), oKasblBAIOT BAUSIHME HA BbIIOJHEHUE
TpaH3akuuii. Hanpumep, tabauia umeer croibdel, Ha KOTOpPbIA Ha-
JIOKEHO OrpaHMYe€HME NOT NULL (3HA4€HMsl CTOJ0LA HE MOrYT ObITb
HEOIIpeJeIeHHbIMU), KU Tpebdyercs n00aBUThb HOBblE daHHble. Kak
MPaBUIO, B 3TOM Cllydyae cHayaia J0OAaBISIOT HOBYIO MYCTYIO 3aIlUCh,
a 3areM 3aloJIHIIOT ee 3HayeHusIMu. OAHAKO AaHHBbIA crnocob He
OCYILIECTBUM, JaXK€ €CJU IOIBITAThCS €ro BLIIOJHUTH 0 OIeparopa
3aBEpLIEHMUS TpaH3aKlUUW COMMIT. JlejJo B TOM, YTO OIrpaHUYEHUE
NOT NULL H€ ITO3BOJMT CO3IaTb CTPOKY C HEONpPeAeNeHHbIMU 3HAaye-
Husmu. B SQL:2003 gist pelieHus JaHHOH MPoOJeMbl MOXHO Haje-
JIUTb OIPAHUYEHUE MTOMOJHUTEIbHbBIMU CBOMCTBAMMU:

O DEFERABLE (JOMyCKAaIOIIUN 3amepxkKy). OrpaHU4YeHUs] ¢ TaHHBIM
CBOWCTBOM MOTYT ObITb 3a/laHbl KakK IMMEDIATE (HeMeJJIeHHbIE)
WK KaK DEFERED (3alepXXaHHbIe);
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0 NOT DEFERABLE (He [JOINyCKAalOWUil 3aaepxKy). OrpaHudeHus:
C 9TUM CBOICTBOM BbIIOJIHSIIOTCS HEME/JICHHO.

Ecau orpannyeHne TUIMa DEFERABLE 33JaHO KaK IMMEDIATE, TO OHO
JeliCTByeT HeMeIEHHO, KaK M OrpaHMYeHUe TUIA NOT DEFERABLE.
Ecan orpanmueHue TMna DEFERABLE 33aJaHO KaK DEFERED, TO €T0
JelicTBUE MOXET OBbITh 3alepP:KaHoO.

s moGapiaeHMs MYCThIX 3alMCei U BBUIOJHEHUS APYTUX ONepaluii,
KOTOPbI€ MOTYT HAPYIUUTb OTPAHUYEHUS] TUIA DEFERABLE, MPUMEHS-
eTcsl CAenyIoLIUi oneparop:

SET CONSTRAINS ALL DEFERED;

(YCTaHOBMTb BCE€ OrpaHUYEHHUsI KAK 3aAep:KaHHbIE).

DTOT olepaTop OmpeAesIeT Bce OrpaHWYeHUs THUMA DEFERABLE KakK
DEFERED, a Ha OTpaHWYEHUs TUIIA NOT DEFERABLE OH He JEHCTBYET.
Tloce BBITTOMHEHUSI BceX oIepamuii, KOTOpble MOTYT HAPYIIMTH OT-
paHWYEHUS, U JOCTIDKeHUS TAOIUIIeH COCTOSTHUSI, B KOTOPOM WX Ha-
PYIINTb YK€ HeIb3sI, BCe OTPAHNICHHNST MOXHO BO30OHOBUTE:

SET CONSTRAINS ALL IMMEDIATE;

(YCTaHOBWTH BCE OTPAaHMUYCHUS KaK HeMeUICHHBIE).

Ecau orpanuyeHusi, paHee 3agaHHble KaK DEFERED, Bbl HE 3alaere
SIBHO KaK IMMEDIATE, TO IPM ITOINBITKE 3aBEpPLIUTb CBOIO TpPaH3aK-
LIMIO OIEPaTOpPOM COMMIT OyayT aKTUBU3MPOBAHBI BCE 3al€pKaHHBIE
orpaHnuyeHus. Ecium K 3ToMy MOMEHTY BBIIOJHSIOTCSI HE BCE orpa-
HUYEHHS, TpaH3aK1us OyaeT OTMEHEeHa ¢ coobllueHreM 00 oludkKe.

I/IT&K, OTrpaHUYCHUA 3allUIIarT 6a3y JAHHBIX OT HENIPaBUJIBHOIO
BBOJA AJAHHBIX WJIW OT UX OTCYTCTBHSI. OI[HaKO Yy Bac €CTb BO3MOXK-
HOCTb BHYTPpU TpaH3daKOUKW BPEMEHHO OTMCHHUTL MCEHIAIOINUE BaM
OTpaHUYCHUS.

PaccMoTpum npumep, WIIIOCTPUPYIOLIUK UCIIONb30BAHUE OTCPOUYKU
orpanuyeHuii. I[lpeanonoxum, B 6a3e JaHHBIX UMEIOTCS CIEAYIOILUE
Ta0IULIbL:

O orpemnn (HOMep_OT,HeJ‘Ia, HazBaHue, OnnaTa);
O CoOTPpYyOHUKN (HOMep, Vvsz, Homep Otnena, BapnnaTa).

B Tabmuue Ormenm cTONOEL Homep ormema SABISIETCS TIEPBUYHBIM
KJIIOUOM, a CTOJIOeI Omsara COMEPXKUT CYMMBI 3apILIaT BCEX COTPYI-
HUKOB COOTBETCTBYIOIIETO OT/IENIa.
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B Tabnuue Corpymmmxm CTONOEL, Homep oTmesa SBISETCS BHELIHUM
KJII0YOM, KOTOPbIH CChLIAETCSl HA TAONULY OT e

Kaxaplit pa3, korga u3MeHsieTcsl 3HaUeHUe CTONOIA BaprraTa B Ta0-
JULE CorTpynHuky, HEOOXOAUMO USMEHUTb U 3HAYEHUE B CTOJOLE
Ongjara TAOAUIBI Ormesns. YTOOBI 0GECMEUNUTh MPABWILHOCTL 3HAUE-
HUIi, B OMpeaesieHnue TabIuIbl Ormese MOXHO BCTABUTHL CEAYIOLIEE
orpaHHYeHUe:

CREATE TABLE Ornejl

(
Homep orgmena CHAR (3) PRIMARY KEY,

HazBaHue CHAR (20),
Orunara NUMERIC (12, 2),
CHECK (OmmaTa = (SELECT SUM(3apmnarTa)

FROM CorpynHukm
WHERE Corpymauku.Homvep orperna=0Ornessl. Hovep oTnena) )
)i
Ilycts HeoOxomumo yBenmuuuTh Ha 1000 3aprutaty coTpyaHUKa ¢ HO-
mepoM 15. JIs 3Toro Heob6XoAuMo OOHOBUTH 00€ TaOIUIIbI:
UPDATE CoTpyIOHMKA
SET BapmiaTa = 3apmiara + 1000
WHERE nmomep = 15;

UPDATE OTgesiet
SET Omnara = OmjaTta +1000
WHERE OTpesl. Homep oTnena =
(SELECT CorpynHuxu.HoMep oTmesna
FROM CorpyOHuKm
WHERE Corpymauku.HomMep coTpymHmuka = 15);

Ilpy BBINOJHEHMU STUX OINEPATOPOB BOZHUKHET HEKOTOpas TPyaI-
Hoctb. Ha npakruke peanuszauuu SQL 1poBepsitoT BblIIOJHEHUE
TOJBKO T€X OTPAHMYEHUI, KOTOPbIE OTHOCSTCS K M3MEHEHHbIM 3Ha-
yeHusM. Ilocne BbIIIONHEHMS MEPBOTO M3 MPUBEASHHbIX OINEPATOPOB
UPDATE IPOBEPSIOTCS BCE OIPAHUYEHUS], KOTOPbIE CChLIAIOTCS Ha
M3MEHEeHHbIe UM 3HaueHusd. K Takum orpaHuyeHUsIM OTHOCUTCI U
TO, KOTOPOE€ OIpeneneHo i Tabaulibl Orgesner JeHCTBUTENBHO,
3TO OIPAHMYCHUE KACAETCS CTOJAOLA Bapriara TAOAULbL CoTpy qHUKM,
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a 3HAYEHME DTOro CTONOLA UBMEHSETCs OlepaTopoM UPDATE. JdaHHoe
OrpaHMYeHue MOC/e BBIMOTHEHMS IEPBOrO OlepaTopa UPDATE OKa3a-
JIOCh HapyllleHHbIM. Tak, €Cjlii A0 ero BbIIOJHEeHMS KaxXaoe 3Haue-
HUe cTON0LA Onsara ObLIO PaBHO CyMMe 3apILIaT BCEX COTPYAHUKOB
COOTBETCTBYIOILIETO OTAEA, TO IIOC/IE BBIIOJHEHMSI TOrO OIeparopa
PaBEHCTBO HAPYILUJIOCH.

JaHHas cuTyalusl MCIPAB/SIETCS] BTOPbIM OIEPaTOPOM UPDATE, HO
B TOT MOMEHT, KOT/Ia TIEPBEIl OTeparop BBITOJTHUJICA, a BTOPOI ellle
HET, orpaHuyeHue HapylieHo. C IOMOLUbIO oreparopa SET CONSTRAINTS
DEFERED MOXHO BPEMEHHO OTKIIOUHThL BCE MU TOJIBKO HEKOTOPHIE
orpaHnuyeHus. [eicTBue 5TUX OrpaHUYEHUIl OyJeT OTIOXEHO M0 Tex
IIop, ToKa He BBITOJIHUTCST ONepaTop SET CONSTRAINTS IMMEDIATE
WM He OymeT BbI3BaH OJMH U3 JBYX OIEPATOPOB 3aBEPILEeHUS] TPaH-
3aKIIMN — COMMIT WJIM ROLLBACK.

WNrak, mmg oOHoBieHUs Ta0muL, ciaedyeT IPUMEHUTH CIEAyIOIINe
OlepaTophbl:
SET CONSTRAINTS DEFERED;
UPDATE CoTpyOHMKA
SET BaprmuiaTa = 3BapruaTa + 1000
WHERE nmomep = 15;

UPDATE OTgesiet
SET OmiaTa = OrwiaTa +1000
WHERE OTpesl. Homep oTnena =
(SELECT CorpynHuku.Homep ornesna
FROM CorpynHuKM
WHERE Corpynanky.HoMep COTpyIHMKA = 15);
SET CONSTRAINTS IMMEDIATE;
B ganHoM SQL-Kone BpeMEHHO OTMEHSIOTCS BCe orpaHudeHus. Tax,
MpU A00aBJIEHUM HOBOU 3amucu B TaOJUIly Ormeset HE OYIET IPOBe-
PSITbCS U IEepBUYHBIA K04 (OrpaHMYEHHUE TUIIA PRIMARY KEY), 4TO,
O4YE€BHUAHO, HHOXO.ITOSTOMY CJICOYET YKa3bIBATb KOHKPETHO, KAKUE
OoIrpaHu4CHUA HGOGXOHMNK)3&HepmﬂTb.C:BToﬂ,HeﬂbK)HpM,COBHaHMM
OTPaHUYCHNU UM CJICAYET Ha3HaYaTb UMEHaA:

CREATE TABLE OrgneJs

(
Homep orgmena CHAR (3) PRIMARY KEY,
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HasBaumne CHAR (20),

OmiaTa NUMERIC (12, 2),
CONNSTRAINT PayEq

CHECK (OmmaTa = (SELECT SUM(3apmnara)

FROM CorpynHukm
WHERE Corpymauku.Homvep orperna=0Ornessl. Hovep oTnena) )
)i
3Z[€CI) PayEg — UM OrpaHUYCHUS. Ha nonMeHoBaHHBIE OrpaHU4YCHUA
MOXHO CCbUIATbCA B OIIEPATOPE SET CONSTRAINTS mmMaOrpaHmuJdeHms.
SET CONSTRAINTS PayEqg DEFERED;
UPDATE CoTpyIOHUKA
SET BaprmuiaTa = 3BapmaTa + 1000
WHERE Homep = 15;

UPDATE OTznerst
SET OmtaTa = OrwiaTa +1000
WHERE Orzejiel. Homep oTzesna =
(SELECT CorpynHuku.Homep ornesna
FROM CoTpyOHUKU
WHERE Corpynanky.HoMep COTpyIHMKA = 15);
SET CONSTRAINTS PayEq IMMEDIATE;
BpeMEHHO OTMEHSITh OrPaHUYEHUS] MOXKHO TOJbKO BHYTPU TPaH3AK-
uuid. Ilo 3aBepliueHUU TPaH3aKUUMU BCE 3aiepXKaHHble OrPAHUYEHUS
Cpa3y K€ BHOBb BCTYHIAlOT B CUJTY. HpaBI/I.HbHOC UCIIOJIb30BaHUE BTOU

BO3MOXHOCTHM HE€ IIO3BOJIUT TpdH3aKLMU CO3aTb AdAHHbIC, HAPy-
Harommnue orpaHn4eHuA.
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Kypcopbl n npumeHeHne SQL
B NPUJIOXKEHUAX

Kak BBl yxke mMoriu 3ameTuTbh, SQL-3ampockl obecreunBaloT odpa-
OOTKY [JAHHbIX OJHOBPEMEHHO BCEX CTPOK (3amuceii) Tadauibl. SQL-
3ampoc Ha BBIOOPKY IAHHBIX BO3BpAlllaeT TAOMHITy, KOTOpas comep-
KUT OJHY, HECKOJbKO MJIM HU OZHOU 3amucu. PesyapTar 3ampoca
MOXHO TIPOCMOTPETb MM CKOMOWHUPOBATH C PE3YIbTaTOM IPYroro
3arpoca ¢ InomMolublo oneparopoB SQL, T. e. cpopmupoBaTh HOBbIA
KOMOWHWPOBAHHEIN 3aMpoc, KOTOPHI JO/DKeH BEepHYTH TaOJUILy.
Ilpu 3TOM JomycTHMMbI HEKOTOphIE MpPeoOpa3oBaHUsl AAHHBIX IS
MpeJCTaBIeHUs] B Pe3yJbTaTHON Tabjaulle, HO NajJeKo He Bce, KOTOo-
pble 4acTo TpeOYIOTCS HA MpakTukKe. MHadye ropops, Hepenko BO3HU-
KaeT nmoTpedHOoCTh 06paboTarh JaHHbIE TaK, Kak SQL He mosBojsier
MU Ke Jenaer 3To He 3¢h@eKTUBHO.

CBoboay B 00paboTke TaGAMYHBIX AAHHBIX IIPEIOCTABJSIOT IIPO-
IeAypHBIE S3BIKHM TIporpaMMupoBaHusa, takme Kak C, C++, Visual
Basic, Pascal, FORTRAN u ap. OnHako nmpMMeHUTENbHO K 0azam
JAHHBIX OHU UMEIOT OCOOEHHOCTHU, IJIaBHAsI U3 KOTOPBIX COCTOUT
B TOM, 4YTO 0OpadOTKA TAOJIMYHBIX JAHHBIX IIPOUCXOAUT OOBIYHO
B LUUKJIE MO OTAENbHBIM cTpokaMm (3anucsim) Tadauil. [MpunoxeHust
MOJYYaIOT MOCTYI K OTASAbHON 3amuMch U OOpadaThIBAIOT €€ IOJs
MOAO0HO OOBIYHBIM TIepeMeHHBIM. [1py HeoOXOmMMOCTH OHU TIepe-
XOOAT K TOM WJM MHOH 3amMCUM M CHOBA 00padaThiBalOT €€ 0.
HMHaue roBopsi, TpaAULIMOHHOW TeXHOJOTUel padoThl ¢ 6a30il naH-
HbIX B NPUJIOXKEHUSX SBJSETCS 00pabdoTKa IoNeil OMMHOYHBIX 3allu-
ceit Tabauil 6a3bl NTaHHBIX.

A MOCKOJbKY MHOIME olepauuu no odopadboTke TAOJUYHbIX JAHHbIX
0osee a(pheKTUBHO BLIIOJHSIIOTCA cpeacTBamu SQL, mepedyucieHHble



222 nasa 9

NpoLEeaypHbIe S3bIKM JoIycKaloT BeraBku SQL-koaoB. MHade ropo-
ps, OporpaMMbl HA IPOLEAYPHbIX s3bIKax, padoraroiiye ¢ 6azamu
JAHHbIX, AOIYCKAIOT BCTaBKU (PparMeHTOB, HAMMCAHHbIX Ha $3bIKE
SQL. Has Toro 4yrodbl aganTUpoOBaTh OCHOBHYIO 4acTb SQL K oco-
OeHHOCTAM OOpa0OTKM TAaO0NMYHbIX AAHHLIX MPOrpaMMaMM Ha IIpO-
LIeAYpHBIX sI3bIKax, B SQL ObulM BBEIEHBI IOHSTUE Kypcopa U IIOj-
JEPKUBAIOILMI ero MexaHu3M. Kypcop MO3BOJISIET caefaTh 00padoTKy
OJHOM WM HECKOJbKMX 3ammceid T1abauubl ¢ Iomoliblo SQL-
BBIPAXEHUI U, TAKUM OOPA30M, YIPOLUAET COBMECTHOE UCIOJb30Ba-
nue SQL ¢ apyrumu g3blKaMU NPOrpaMMUPOBAHUSL.

Kypcopbl mpuMeHsII0Tcsl B CUTyallUsIX, Korna Tpedyercsi BbIOpaTh Ofi-
HY WM HECKOJIbKO 3alUCEd U3 TAOJULbL, IPOBEPUTH UX COACPKUMOE
U TIO Pe3yJbTaTaM 3TOU MPOBEPKHU BHITTOJIHUTH HEKOTOPBIE OMepalnu.
B npanHom cayyae SQL ucnonb3yeTcs COBMECTHO € MHpOLEAYyPHBIM
SI3BIKOM, Ha KOTOPOM HaIlMCaHO TpuoXeHue, paboTatoliee ¢ 6a3oi
JaHHbIX. BriOopka 3anucell npousBoauTcs ¢ IoMollblo SQL-
3ampoca, a NpoBepKa UX COMEPXKUMOro — ¢ MOMOIIbIO Kojla Ha Mpo-
lieaypHoM s3bike. IlpolieaypHble S3bIKM KMMEIOT M COOCTBEHHbBIE
cpefcTBa Moucka Tpedbyembix 3anuceil. OnHako eciu oO6paboTKy pe-
3yJIbTaTa 3alpocad MOXHO BBINOJHUTH cpeacTBamu SQL, TO MMEHHO
TaK U PeKOMEHIYIOT JeaaTh, a MPOUEAYPHBIN SI3bIK CTOUT MCMOb30-
BaTh IS MOCTPOYHOI OOpabOTKU JAHHbBIX TOJBKO TOIAA, KOIMA HeJlb-
351 000HTHUCH OOBIMHBIM SQL.

‘ Mpumeyanune }

B pa3d. 10.3.4 Oyget kpaTko OnucaH cnocod NMpUMEHEHWs KypCopoB
6e3 obpalleHns Kk kogamM Ha NpoLeaypHOM S3bIKe.

Kypcopbl okasbiBaloTcs OYeHb MOJE3HBIMU, €CJIU TpedyeTcs obpabdo-
TaTh pe3yabtaThl SQL-3ampoca, BepHYBLIETO CIULIKOM OOJbIION
00beM JaHHBIX. Pe3ybpTar 3ampoca MOXET CONepKaTh AeCITKU ThICSIY
3aMuceil, YTO MOXET 3aHSATh 3HAUMTENBHYIO YacTh MaMsITU KOMIIbIO-
Tepa /WK MPOIYCKHOH crocoGHocTu ceTu. IlodyyeHue Takoro
obbeMa JaHHBIX B OAMH TPHUEM C TOMOIIbI0 OOBIYHOTO ollepa-
TOpa SELECT MOXET MPHUBECTH K OLIYTMMbIM BPEMEHHBIM 3aTpaTaM.
Hanpumep, eciu TpebyeTcsi MPOCTO BBIBECTU KaKUe-JIUOO JaHHbIE
Ha MOHHUTOpP, TO pasyMHee BbIOMpaTh M BBIBOAUTb UX IO YACTSIM,
ckaxeM, mo 15—25 3anuceil (CTOJBKO CTPOK, CKOJbKO MOMeEIaeTcs
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B obgactu orobpaxenus). [1oAroroBKy pasjiMyHOIO pojaa OTYETOB,
TIpeTHa3HAYeHHBIX IS BEIBOJA TaOJMYHBIX JAHHBIX ITOCTPAHUYIHO HA
[e4YaTh, TAKXKE 11eJeCO00Pa3HO BbIIOJHATh 10 YACTSIM.

B OosblIMHCTBe CiyyaeB Mbl 3apaHee He 3HaeM, CKOJbKO 3amucei
BEepHET OOBIYHEIN 3alpoc Ha BBIOOPKY HAHHBIX — HOJb, OAHY WIIH
HECKOJbKO. MOXHO OBbITb YBEPEHHBIM B IOJAYYEHUU €AUHCTBEHHOI
3aMUCH, €CIM B OllepaTope SELECT yKasaHa WTOTOBas (arperarHas)
dyHkuusa (HampuMmep, COUNT (), SUM() W Ap.) UM Xe BbIOOpKa OCy-
IECTBIISIETCS 10 3HAYEHUIO TIEPBUYHOTO Kioya. B ocTarbHEIX city-
Yasx 3anpoc MOXET BEPHYTb CKOJbKO YrOJHO 3alUCEi, B TOM 4UCIe
W HHU omHOU. McIonp3oBaHWe KypCcOpOB MPEACTABISET coboit yHU-
BepCcaybHblil CIIOCO0 A1 00pabOTKU 3apaHee HEU3BECTHOIO KOJIMYe-
CTBA 3aITiCel, BO3BPAIIAeMBIX 3aITPOCOM.

Kypcop umeer obaacts aelicTBusi (Habop 3amnuceii), KOMaHIbI Tiepe-
MeILEHMS yKazaTeas Kypcopa Ha Ty MM MHYIO 3aluch B 001acTu
JEeWCTBUSI U CIoco0 Mepeaadyu 3HaAYeHWi CTOMOIOB OTAENbHON 3amu-
CU B IEPEMEHHbIE, TOCTYIIHbIC MPUIOKEHNUIO, HAIMCAHHOMY Ha Ipo-
HeaypHoM si3bike. UToObI 3a1aTh M MPUMEHUTh KYPCOpP, UCTIONB3YIOTCS
HecKoabko SQL-oneparopos:

O DECLARE CURSOR (OODBSIBUTH KypCcOp) — OIpenenseT UMs Kypcopa
1 00;1acTh ero AeicTBUAS (BBIOOPKY 3amuceit);

O oPEN (OTKPBITH) — AKTUBU3UPYET OOBABICHHBIN Kypcop, T. €. CO-
OupaeT Bce 3alMCH, COOTBETCTBYIOIME 3aIlpocy B oOIlepaTope
DECLARE CURSOR;

O FETCH (MOJAYYMTD, JOCTATh) — OCYIIECTBISACT TTOJyIeHNE TaHHBIX,
T. €. IepeMelleHre B o0sacTu ACMCTBUS Kypcopa M 3aluchb 3Ha-
YeHW# CTOJOIOB B IMepeMeHHBIE, TOCTYITHEBIE B TIPHIOXECHUN;

O CLOSE (3aKpBITh) — 3aKphIBAeT YKa3aHHBIN Kypcop.

OTyacTu Kypcopbl MOTYT MCHOJb30BaThCS BHE BCSIKOW CBSI3U C TPO-
rpaMMaMM Ha OPOLEAYPHbIX SA3bIKaX. OMHAKO 3TO PEAKO UCIIONb3Y-
eTcsl Ha mpakTuke. OOBIYHO Kypcopbl MPUMEHSIOTCSI KaK MeXaHUu3M
cBia3u SQL-BblpaxeHuil M mporpamMm o0pabOTKKM AAHHBIX Ha IIPO-
HIeAYPHBIX si3bIKax. TeM He MeHee, Mbl cHayaja pacCMOTPUM Kypco-
pbl camu 1o cebe, T. €. B pamkax SQL, a 3aTeM MX UCIONb30BAHUE
B MPUJTOXKEHUSIX.
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9.1. O6baABNEeHNe Kypcopa

TIpexae yeM MCIONb30BATh KYpCOp, €ro HeoOXOAMMO OOBSABUTH IS
CYB/. O6bsBiaeHne Kypcopa ellle He MPUBOANUT K KaKUM-JIUbo aei-
CTBUSIM C JAHHBIMH, a JIMIIb 33JAET UMSI Kypcopa M omnpejaenser 3a-
Mpoc, ¢ KOTOpbIM OH OyaeT padboraTh. OOBsIBIEHUE Kypcopa Mpou3-
BOJUTCSI C TMOMOIIbIO BBIPAXKEHWSI, HAYMHAIOLIETocsl C KIIOUEBOro
CJI0Ba DECLARE:
DECLARE mmaKypcopa
[uyBCTBUTENBEHOCTE]
[ nepememaemMoCcTs ]
CURSOR
[ purcrpyemMocTs]
[ BOBBpamaemMoCcTs]
FOR Brpaxenme3ampoca
[ORDER BY nopsnoxCoOpTHpOBKIM]
[FOR paspemenne OBHOBIEHNT] ;
31ech KBajpaTHble CKOOKU SIBJISIIOTCSI HE DJIeMEHTaMM CUHTaKcuca,
a JIMIIb YKa3bIBAIOT, YTO 3aKIIOUEHHBI B HUX 3JE€MEHT He SIBJseTcs
obsizarebHbIM. Bce SQL-BbIpakeHUe OObBSIBAEHUSI Kypcopa MOXET
OBbITH 3aMUCAHO B OJHY WMJMU HECKOJbKO CTPOK. ABHBIM MPU3HAKOM
OKOHYAHUS BBIPAXEHUSI DECLARE CURSOR, Kak W JII0OOro JApyroro
SQL-BbIpakeHUs1, SIBASETCS] TOUKA C 3alsITOMN.
HMms Kypcopa 3ajaercsi 00s13are/ibHO, [MOCKOJIbKY OHO MCIIOJb3YeTCs
B JIpyrux oreparopax npu padore ¢ kypcopom. Kpome Toro, MoxHo
00BSBUTb HECKOJbKO KYPCOPOB, KaX/Iblii U3 KOTOPbIX J0JKEH UMETh
YHUKAJIbHOE MMS.
Hanee npuseaeH npuMep oObSIBAEHUST Kypcopa:

DECLARE phone348 CURSOR FOR
SELECT IMa, Ampec, TesnedoH
FROM KimmeHTELD
WHERE Tesedpon LIKE '348%';

9.1.1. YyBCcTBUTENbHOCTb

BripaxeHue 3ampoca, yKazaHHOe MOC/e KIYeBOro CI0Ba FOR, OII-
penensier Habop 3amuceii, KOTOPbIE COCTABISAIOT O0JAacTb NEHCTBUS
Kypcopa. OgHAaKo MNporpaMMHBIA KOA 00pabOTKM JAHHBIX MOXET
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BHECTH TaKM€ M3MEHEHMS NaHHBIX, YTO OHH MEPECTAHYT YAOBIETBO-
PATb YCIOBUIO 3alpoca, T. €. BbIIAAYT U3 00J1acTU AeMCTBUS Kypcopa.
Yyecmeumensrnocms Kypcopa OIpeieiser, Kak B 3TOM ciaydyae OymeT
BecTu cebs KOMaHIa Kypcopa.

qYBCTBI/ITeJ'[BHOCTB Kypcopa MOXET OBITH 3aJaHa CJIeaAyrmnumMn KI1o-
YEBBIMHU CJIOBAMMU:

O SENSITIVE (4yBCTBUTEJbHBIN);
O INSENSITIVE (HEYYBCTBUTEJbHbIN);
O ASENSITIVE (He 00Jagarollnii YyBCTBUTEIbHOCTbIO).

Ytobbl Kypcop Bes cebsi ¢ y4eTOM MPOU3BENeHHbIX U3MEHEHUH, T. €.
OblJ1 UYYBCTBUTEJBHBIM K M3MEHEHUSIM, HEOOXOMUMO YCTaHOBUTH 3HA-
yeHue SENSITIVE. KoMaHma kypcopa MoXeT oOpabaTbhiBaTh 3allMCH,
KOTOpblE M3HAYaJIbHO COOTBETCTBOBAIM YCJIOBHMIO 3alpoca, U Torna
cjenyeT YCTAHOBUThb 3HAueHWEe INSENSITIVE. HakoHell, Kypcop Mo-
KeT MPOCTO UTHOPUPOBATh M3MEHEHHblE WJIM ydaJeHHbIE 3aMuCH.
B sroMm ciyyae ycraHaBaMBaeTcsl 3HAYEHUE ASENSITIVE. 3HAuyeHUeE
ASENSITIVE YCTAHABIMBAETCSl MO YMOJIYAHUIO, & €r0 CMbICI 3aBUCUT
OT KoOHKpeTHoW peanusauun SQL. OH MoXeT coBlagaTh Kak
C SENSITIVE, TaK U C INSENSITIVE, MO3TOMY CMBICA ASENSITIVE
B Ballleil cUCTeMe clieyeT YTOUHUTD MO CMPAaBOYHOM JOKYMEHTALUU.

9.1.2. NepemeLwiaeMocTb

HEPEMEMCZ@MOCH’lb Kypcopa MOXET IIPUHUMATb AB4 BO3MOXKHBIX 3HdA-
YCHUA:

O scroLL (¢ MPOKPYTKOM);
0 NO SCROLL (6€e3 mpoKpyTKH).

3HayeHWe SCROLL IO3BOJISIET IMOJYYWTH AOCTYI K 3aIMCSIM B OOTacTH
JeicTBUST Kypcopa B JIOOOM TIOpsAKe. YIpapieHWe NepeMellleHrneM
OCYIIIECTRISIETCS ¢ TTOMOIIBIO Ofeparopa FETCH. 3HA4eHWe NO SCROLL
3ampelnaeT mepeMeleHue 1Mo 3arucsIM.

‘ Mpumevanue }

CB00oaHOE nepemeLleHre No 3anucam npy yCTaHOBNEHHOM 3HAYEHUN
SCROLL obecneynBaetca B SQL-92 n SQL:2003. B SQL-86 n SQL-89
paspeLlanocb TOMbKO MOCIEAOBATENIbHOE MEPEMELLEHNE Kypcopa,
HauMHas ¢ nepBoW 3anucyu u3 obnacTn AeWCTBUSI Kypcopa, KoTopas
onpeperneHa ycrnoBuem sanpoca.
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9.1.3. BoipaxeHue 3anpoca

BripaxkeHne 3ampoca, ykKazaHHOE ITOC/Ie KITIOYEBOTO CJIoBa FOR,
NpeacTaBiseT coboil 11000e MpaBuiIbHOE BbIPAXKEHUE, HAYMHAIOLIEE-
¢ ¢ KJTI0YEBOTO CJIoBAa SELECT, T. €. 3aIpoC Ha BBIOOPKY MAaHHBIX.
Oneparop SELECT 3alaeT ofuacme Oelicmeus Kypcopa — MHOXKECTBO
3anuceii, yIOBIETBOPSAIONINX YCIOBHUIO 3ampoca. [Ipm 3ToM OH Bep-
HEeT 3aIluCb, HA KOTOPYIO YKa3blBaeT Kypcop B JAHHbIH MOMEHT Bpe-
MeHn. OmHAKO BBINMOJTHEHHME oOIllepaTopa DECLARE CURSOR eIlle He
NPUBOAUT K BBHIMOJHEHMIO CAMOro 3ampoca. Beibopka AaHHBIX IpoO-
HUCXOOUT TOJIBKO TIPH BBITIONHEHUN OIepaTopa OPEN.

9.1.4. CoptupoBkKa

Ecau tpebyercsi, yroObl 3amucu 0o0pabarbiBAIMCh B ONPEAEICHHOM
MOpsiAKe, MOXKHO 3a1aThb UX MPEABAPUTEIbHYIO COPTUPOBKY (yIOps-
JOYMBaHUE). DTO AEJAETCI C IIOMOILBIO OIeparopa ORDER BY (cop-
TUpoBarh o). Ilociae KiI04YeBbIX CIOB ORDER BY YKa3bIBAeTCsl OMHA
WM HEeCKOJNbKO cneuudukanuii coprupoBku. Ecau takux cneuudu-
Kaluii 00/bllie OJHON, TO OHU PA3AEIAIOTCS 3aMSIThIMU.

Kmaﬂ CHGHHC})HK&HI/IH COPTHUPOBKU MMECT CJ'[CI[y}OH_[I/Iﬁ CUHTAKCHUC:
msaCrosibria [COLLATE BY mvsConocrasiernms] [ASC | DESC]

31ech KBampaTHBIE CKOOKM SIBISIIOTCS HE 3JIEMEHTAMU CHHTAKCHCA,
a JIUIIIb YKA3bIBAIOT HA TO, YTO 3aKIIOYEHHBIN B HUX 3JIEMEHT HE SIB-
JIsieTcs o0s13aTeIbHBIM. BepTukanbHast dyepra pasiaeiseT AONMYyCTUMEBIS
3HaYeHUsl (B KOHKPETHOM BBIPZKEHUU MOXKET UCIMOAb30BAThCS JUIID
OIHO 13 HUX).

Nwmsa cronabua, mo 3HaYeHUSIM KOTOPOTO CIEAYeT YIOPSIIOYNTD 3aIKICH,
JOJLKHO MPUCYTCTBOBAaTb B CIUCKE CTOJOLOB, YKAa3aHHOM IIOC]E
KJII0UeBOTo caoBa SELECT. Ilpu 3TOM cTONMOEI MOXKET OBITh Y BBHIYMC-
JIIEMBIM, T. €. CO3/1aBa€MbIM HAa OCHOBE PealibHbIX CTOJOLIOB TaOIMLIbI
(unu Tabnuu). B naHHOM ciyyae cieayer UCIoab30BaTh MCEBAOHUMBI
JUIS1 BBIYUCISIEMBIX CTOJIOLIOB.

Ilo yMoIyaHUIO MpUHATA COPTUPOBKA B aihaBUTHOM IOPSLAKE MM IO
Bo3pacTaHuio. BMecre ¢ TeM, MOXHO BbIOpaTh W JAPYroil MopsiioK (co-
nocrapiaenue). Kaxnas peanusauusa SQL npeaycMarpuBaeT HECKOJIBKO
YacTo UCMOJIb3yeMbIX COMOCTABICHUN. DTO clieayeT BBISICHUTh B cripa-
BOYHOH [AOKyMeHTaluuu. B oToM ciayyae IpuUMEHSETCs OIepaTop
COLLATE BY (COIOCTABUTb C).
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YTtoObl yKa3arb, B KAKOM IOPSIIKE CAeAyeT IPOU3BOIUTb COPTUPOBKY
3anucei, MPUMEHSIIOTCs KIloYeBble cJioBa ASC (IO BO3PACTAHUIO)
WM DESC (mo yObiBaHMIO). Ecny HU OfHO M3 9THUX 3HAYEHMI HE yKa-
3aHO, TO 10 YMONYAHMIO MPEANOIaraercs Asc.

Hanee npuseaeH mpuMep oObABAEHUST Kypcopa ¢ COPTUPOBKOIA:
DECLARE name sum CURSOR FOR
SELECT Mwmsa, Ampec, CymMa 3akasza
FROM KimMeHTH
ORDER BY Mmsa, Cymma zakasza DESC;
34ech 3aMUCU COPTUPYIOTCH CHayada Mo MMEHAM KIKMEeHTOB B aada-
BUTHOM IIOPAAKE, a 3dTE€M II0 CYMME HX 3dKd30B B IIOPAIKE y6bIBaHI/IH.
B caenywoliueM npumepe NpUMEHSIETCSI COPTUPOBKA MO BBIYUCSIEMO-
MY CTOJIOIIY:
DECLARE name sumZ CURSOR FOR
SELECT Mma, SUM(Cymva saxasza) AS Cymma
FROM KimMeHTH
GROUP BY Vs
ORDER BY Jwma, Cymma DESC;

9.1.5. Pa3pelueHne o6HoOBNEHUSA

M3MmeHeHue 3HaYEHU B 3amUCAX, 4 TAKXKe ydajJeHMe 3amuceil B 00-
JACTU AEUCTBMS Kypcopa MOXHO paspeliuTh WM 3alpeTuTb. B orme-
parope DECLARE CURSOR paspellieHue YCTaHABIMBAETCS C IOMOIIbIO
omeparopa FOR.

YToOBI paspelinTh M3MEHEHUs] 3HAUYeHWIl B YKAa3aHHBIX CTOIOIAX
1 ymajeHue 3ammcei, MCIob3yeTcs ciIeaylollee BEIpakeHUe:

FOR UPDATE OF crmcorkCronbroB

3mech crmcoxCronénos — CIHHACOK WMEH CTOJOIOB, pasme/eHHBIX
3aMMThIMU, B KOTOPbIX PaspelieHo u3MeHeHue (OOHOB/IEHUE) 3Haue-
Huil. CToaOLbI M3 3TOrO CIMCKA MOJXKHBI IPUCYTCTBOBATb B BbIpa-
>KEHMU 3aIpoca omnepaTopa DECLARE CURSOR (cM. pa3d. 9.1.3).

Eciu omepatop FOR OTCYTCTBYET B DECLARE CURSOR, TO CUMTAaeTCH,
YTO 3HAYECHUS BCEX CTOJNOIIOB, YKA3aHHBIX B BBIPAXXEHMH 3aIpoca,
MOTYT OBITh M3MEHEHBI. B maHHOM cjydae ¢ ITOMOIIBIO olleparopa
UPDATE MOXHO M3MEHHTH 3HAYEHHST BCEX CTOJIOIOB 3aMCH B 00JacTH



228 nasa 9

JEHCTBUSI Kypcopa, a ¢ IIOMOIIbIO oleparopa DELETE — YAAIUTb
3aIUCh.

g sampellleHUsT U3MEHEHHUS W YIaJeHUs 3amuceil B 00JacTu AeicT-
BMSI Kypcopa B OepaTope DECLARE CURSOR MCIOJIb3YETCsl BhIpaKeHUe:
FOR READ ONLY

9.2. OTKpbITHE N 3aKpbITUE Kypcopa

PaccMoTpenHblil B pa3d. 9.1 oneparop DECLARE CURSOR OIpeAesseT,
KaKue 3alucK clelyeT BKIYUTbh B 001acTh AeicTBUs Kypcopa. OH
ToNIBKO 0ObsiBIsieT Kypcop it CYDB/I, He mpousBosi BBIOOPKY NaH-
HbIX WK KaKUX-A1u00 ApYyTrux AeUCTBUA.

AkTuBU3aLUSI Kypcopa IHNpPOU3BOAUTCA C IIOMOIIUbIO OIllepaTopa OT-
KpPBITHSI Kypcopa
OPEN mmMmaKypcopa;

Iloka Kypcop He OTKphHIT, BbIOOpKa 3amuceil U3 o0JacTu AeUCTBUS
Kypcopa He BO3MOXKHA.

B cnenytomeM npumepe Kypcop cHauaja oObsBIsSIETCS, a 3aTeM OT-
KpbIBACTCA:
DECLARE name sum CURSOR FOR
SELECT Mwmsa, Ampec, CymMa 3akasza
FROM KimMeHTH
ORDER BY Mmsa, Cymma zakasza DESC;

OPEN name sum;

B SQL-BbIpakeHUsIx, MPUMEHSIEMbIX B MPUJIOXEHUSIX HAa 6a3oBOM
sI3bIKE€, MOTYT MCIIOJIb30BaThCs MepeMeHHble. Ilocie OTKphITUSL Kyp-
copa 3HAYEHHUsI 3THX TIePeMEHHBIX, a TAKKe 3HaYeHUs (GhYHKII JaThl-
BPEMEHU CTAHOBSITCS (PUKCUPOBAHHBIMM. JApyruMu ciroBaMu, Iocie-
Jylolllee MpucBauBaHKE B ITporpaMmMe Ha 0a30BOM $SI3bIKe 3TUM Tepe-
MEHHBbIM HOBBIX 3HAY€HWil HE MOBIMSIET Ha BbIOPAHHBIE KYPCOPOM
3AMUCH.

Ilo okoHuaHUM paboOTHI ¢ KYpPCOPOM €T0 PEKOMEHIYETCS 3aKpPBITh,
MOCKOJIbKY OTKPbITbIe KYPCOPhl 3aHUMAIOT CUCTEMHbIE pecypchl. s
3TOTO WCIIOIB3YETCsT OMepaTop:

CLOSE mmsaKypcopa;
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9.3. Pabora ¢ otaesibHbIMU 3anucamMmu

Hmsa u obaacTb aeiicTBUS Kypcopa 3alaloTcs ¢ MOMOLIBIO OIepaTo-
pa DECLARE CURSOR. AKTUBU3alMS Kypcopa U BblOOpKa 3arucei,
YIOBJETBOPSIOLIUX BbIPAXXKEHUIO 3alpoca B DECLARE CURSOR, Bbl-
MOJIHAIOTCS oneparopoM OPEN. IIpu 3TOM OTKPBIThIA KYypCcoOp MOXET
yKa3blBaTh:

O Ha omHy U3 3ammceil B o6acTy mIelCTBUS Kypcopa,

O uiu Ha o0sacTb, HAXOMSILYIOC [EPE] IEPBOM 3anuchbio odnactu
JNEUCTBUS Kypcopa;

O um Ha 067acTh, HAXOMAIIYIOCS TTOCIe MOCcIemHel 3amc obac-
TU IefCTBUSA Kypcopa.

Ha uro uMeHHO yKasbIBaeT Kypcop, a Takxke IepeMelleHue Kypcopa
10 3aMUCIM OIPEASIIIOTCS C IOMOIIbIO Olleparopa FETCH:

FETCH [ [opmenTarpsz] FROM] mMsKypcopa

INTO crmcokleneBrxCrerpidrirarimi;

KBagpaTHble cKOOKM yKa3bIBaIOT, UYTO 3aKIIOUEHHBI B HUX 3JIEMEHT
He gBjsieTcsl obsi3aTeNibHbIM. Bce BbIpakeHue omneparopa FETCH MO-
>XKeT ObITh 3alMcaHO B OJHY WM HECKOJBKO CTPOK. ABHBIM MpU3Ha-
KOM OKOHYaHHsI BbIpa&XEHUs FETCH, Kak u Jjwbdoro apyroro SQL-
BBIpAXKEHUS, SIBJISIETCS TOUKA C 3aIMsITON.

Opuenmayusa Kypcopa, ONpenesaionas, Ha YTO OH YKa3bIBAET, MOXET
HMETb CJeAYIOIe 3HAYCHUS:

O NEXT (chemyromas) — Kydga Obl HU YKasbIBajl Kypcop B JaHHBIN
MOMEHT, OH TIepeMelaeTcsl Ha CASMyIOUIyI0 3alich B IOPSIKE,
YCTAHOBJIEHHOM COPTHPOBKOM. Eciam Kypcop ykasbiBaeT Ha 00-
JIaCTh Tepeld MepBOl 3aIChio, TO TIPOUCXOAUT TIEPeXol Ha Tiep-
BYIO 3aIlICh W 3aBepllieHue ero padboTwl. Ecim Kypcop HaxommTes
Ha TIOoCJIeMHe ! 3almic, TO OH IIpeKpallaeT CBolo paboTy W B CHC-
TEMHYI0O TIEPeMEeHHYI0 SQLSTATE 3alTUChIBACTCS KOI OTCYTCTBHS
JaHHbIX. OpHUeHTAlNs NEXT IPHHATA TI0 YMOTYAHUIO,

O PRIOR (Ipeablayllas) — MepeMelllaeT Kypcop Ha IPeablayliylo
3anuch. Ecu Kypcop HaxomuTcsl HA MEPBOM 3alMCM, TO OH IIpe-
KpaillaeT CBOI0 paboTy U B CHUCTEMHYIO IEPEMEHHYIO SQLSTATE
3aIMChIBAETCS KO OTCYTCTBUS JAHHBIX;

O rFIRST (mmepBas) — IMepeMernaeT Kypcop Ha MepBYI0 3aMNCh;
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O rasT (mocnedHsss) — nepeMeliaeT Kypcop Ha IOCIeAHIO 3alllCh;

O ABSOLUTE n — TIepeMelllaeT Kypcop Ha 3aliuch ¢ HOMEPOM 1, OT-
CYMTAHHBIM OT TIEPBOI 3aIlMCH, €ClIU n — TOJIOXUTETbHOE YHCIIO.
Ecau n orpuuarenbHoe, oTcueT M IepeMellleHMe HAaYMHAIOTCS C
TTocTIeHeH 3armc B oOpaTHOM Topsiake. Tak, FETCH ABSOLUTE -1
TIepeMelaeT yKasareab Ha TIOCIETHION 3aMiCh. FETCH ABSOLUTE —2
IepeMelaeT ero Ha TpearocIeHIOn 3anuch U T. A. [IpH MombsIT-
Ke TIepeMEeCTUThCS 3a TPAHUIIBI 00JIacTU ACHCTBUS Kypcopa TeHe-
pupyercsl Kol OTCYTCTBUSA NaHHBIX. Hampumep, sTto mpowm3olimer
B cJIy4yae BBITIOJIHEHUST FETCH ABSOLUTE O0;

O RELATIVE n — NEPEMELIAET KypcOp HA n 3alIUCEM OTHOCUTEJIbHO
ero Tekyuei no3uuuu. Eciu n — nosoXuregabHoe Yucio, To Ie-
pEMEIEHUE MPOUCXOJUT BHU3 MO BBIOOPKE, 4 €CIU OTPULIATENb-
HOE — BBEPX. FETCH RELATIVE 0 HE MEPEMEIIACT KYypCOp. FETCH
RELATIVE 1 JEUCTBYET TaK X€, KaK W FETCH NEXT, 4 FETCH
RELATIVE -1 — KaK FETCH PRIOR. IIpM MOMBITKE MepeMecTUThCS
34 TPAHUIIBI OOJTACTU ACWCTBUS Kypcopa T€HEPUPYETCST KO OTCYT-
CTBUS JAHHBIX;

) crnemnpmuranusallpocroroSaavenns — [IEPEMEINACT yKasarejab Ha
34aIl1cCh, 3aJaHHYIO CHeHI/Id)I/IKaHI/Ieﬁ MPOCTOTO 3HAYCHUSI.

Eciu opueHTrauusi B oreparope FETCH HE yKazaHa, TO Kypcop ycra-
HaBJIMBAETCSl HA MEPBYIO 3alUCh B obnactu aericteusd. Ilocneayioiiue
[epeMellieHus Kypcopa MOIYT BbIBECTM €ro 3a 00JacTb JEHCTBUS.
IloatoMy npu 0oOpadoTKe JAHHBIX C MCIIOIb30BAHUEM Kypcopa HeoO-
XOAMMO C/IEIUTh 34 3HAYEHUEM CHUCTEMHOMN IepeMEeHHON SQLSTATE.

Omepatop FETCH oOeclieuMBaeT He TOJbKO TIepeMellleHHe Kypcopa
IO 3ammucsIM O0JIacTW JEWCTBUSI, HO W NPHUCBOCHUE IIepeMEHHBIM
TIPUIOKEHNST 3HAUEHMI CTOJNOIOB B YKA3aHHON 3amucH. 3HAYCHUS
3TUX TIEPEeMEHHBIX MOTYT OBITh 0OpabOTaHBI MPWJIOXEHNEM Ha 6a30-
BOM SI3BIKE.

B omeparope FETCH mocie KJII0YeBOro cjioBa INTO YKa3blBaeTcs OMHA
WM HECKOJIbKO LIENEBbIX clieuudUuKaluid, T. €. olUcaHuid, Kyaa Oyayt
3aIUChIBATbC MPOUYMTAHHBIE M3 CTOJOLOB aaHHbie. Ecnu LeneBbix
crnennddukanyii 6osblle OJHON, TO OHU Pa3AEISIOTCS 3aIlSIThIMU.
LleneBbiMu crenucpUKaUIMU MOTYT OBbITb 0a30Bble II€pEeMEHHBIE,
€CJIM KypCop OIpeaeeH Bo BeTpoeHHOM SQL, wiu mapaMeTphl, eciau
OH ompefesieH B Moayne. KonuuecTBO ¥ TUIIbI LEAEeBbIX crelrduKalni
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JIOJLKHBL COOTBETCTBOBATb KOJIMYECTBY M TUIIAM CTOJIOLOB, YKa3aH-
HbIX B BbIPaXEHMHU 3amnpoca olleparopa DECLARE CURSOR. Tak, Ha-
npuMep, B ciaydae BcrpoeHHoro SQL, eciau u3 TabGaulibl BbIOUPAIOTCS
3HAYEHUS] TPEX CTOJOLOB, TO B BbIPAXKEHUU INTO JOJKHBI ObITh yKa-
3aHbl TPU NEPEMEHHBIE C MPABUJIbHO 110400paHHbIMU Tunamu. Ilepen
MMEHAMM [IEPEMEHHBIX B CIIUCKE LIEJIEBbIX clieUUPUKaIUU CTaBUTCS
nBoeToyue. DTo 00llee NpaBUIO MUCIOJb30BAHUS IEPEMEHHbIX
B SQL-BeIpaxkeHus1x. Hanpumep:

DECLARE name sum CURSOR FOR

SELECT ¥wmsa, Ampec, Cymmva 3akasa

FROM KimMeHTH

ORDER BY Mwma, Cymva 3axkaza DESC;

OPEN name sum;

FETCH LAST FROM name sum

INTO :name, :address, :summa;

3nech cHavyana oODbSBASETCS Kypcop (3amaeTcs MMS name sum U 00-
JIACTb NeHCTBUs, ompeaesseMasl BblpaxeHueM SELECT), 3aT€M OH OT-
KPbIBA€TCs, a IIOCJAE B3TOrO IMPOUCXOAUT IEPEMELIEHUE YyKa3aressi
Kypcopa Ha IOCJEIHIO 3aluch B 00JacTu JEUCTBUS U CUUTHIBAHUE
3HAYEHUI CTONOLOB Vvs, Anpec U Cymva saxaza TAOJNMULbL KimeHT:
B IIEPEMECHHBIC name, address U summa COOTBECTCTBCHHO. IIpeanona—
raercs, YTo BTU IIEPEMEHHbIE OIPE/EIEHbl PAHEE, IIPUYEM UX THUIIbL
COOTBETCTBYIOT TUIlAM COOTBETCTBYIOLIUX CTOa0LOB. [loapobHee
O NEPEMEHHBIX U1l CBI3M C IPOrpaMMOM Ha NPOLIENYPHOM SI3bIKE
OyneT pacckazaHo B pasd. 9.4.

3amuch, HA KOTOPYIO B JAHHBIE MOMEHT YKasbIBaeT Kypcop, MOXKET
OBITH M3MEHEeHA WU yaajeHa. [Ipy 3ToM HMCIONB3YIOTCS OIepaTophl
UPDATE W DELETE C YKa3aHHEM UMEHU Kypcopa.

JUis M3MEHeHUs 3aluMCU, HA KOTOPYIO YKA3blBAET KypCoOp, UCIIOJb3Y-
€TCA BbIPpAXKCHUEC BUA:
UPDATE mmsgTabmmie!
SET mvsCronbria = 3Havenme [, mvaCrosbrial = BHaAYeHueZ, ... )
WHERE CURRENT OF mmaKypcopa;
3Ha‘{eHI/I€, KOTOpPOE€ 3aIllMCbIBACTCA B YKa3aHHbIﬁ CTOHGCL[, MOXET
OBITb BbIPA2KCHUEM, KIIOYECBbIM CJIOBOM WM KIIOYEBbIM CJIOBOM

DEFAULT (II0 yMOn4aHu1o). B ciydyae kakoit-nubo olnbKu, BOSHUKILEH
NpY BbIIOJHEHMHU OINeparopa UPDATE, U3MEHEHME AAHHbIX HE IPO-
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ucxoaut. Kirouesble cioBa WHERE CURRENT OF O3HayaloT, YTO M3-

MEHEHUE TpeOyeTCcsl IIPOM3BECTH B TEKYLIEH 3allUCu YKa3aHHOIO

Kypcopa.

TTo-pyccku TpuBeJeHHOE paHee BbIpaKeHUe BBIMISAUT CJAETYIOIIUM

obpasoMm: "OOHOBUTb TAOMULY rmszTabimmsr, YCTAHOBUB 3HAYEHUS

CTOJIOLUOB mmsCronbra = sHavedme |, wmmsCroabnal = szHavenuel,
.1 B TeKyllel 3arucu Kypcopa musKypcopa .

s ymajneHus 3anmicy, Ha KOTOPYIO YKa3bIBAeT Kypcop, MCIIONb3YeT-
Cs1 BbIpaXeHue BUIA:

DELETE mmgTabumrp WHERE CURRENT OF mmgKypcopa;

Eciu xypcop He ykasbIBaeT Ha KaKylo-TH0O0 3aMMUCh BHYTPU OOIACTH
JEHCTBUS, TO BOZHUKACT OLIMOKA M yIaJeHUe HE IPOUCXOAMT.

Ilo-pycckyd NPUBEAEHHOE BbIPAXEHUE BbIDJISUIUT ClEAyIOlIUM 00pa-
30M: "YAQNUTh B TaONUUE mmsTabumms TEKYUIYIO 3alUCh Kypcopa
MMHKprOpaT

9.4. SQL B npunoxeHuax

OJHO U3 caMblX 3HAYUTEIbHbIX JOCTOUHCTB SQL rposiBisieTcs B I10-
ayyeHuu gaHHbix. Ho B SQL Her cpencTs s ¢hopMaTUPOBAHUS BbI-
BOAMMBIX MAaHHBIX M TFeHepaluu KpacuBbIX oTyeToB. SQL Moxer pa-
6oTaTh cpasy c lejnoil Tabauiieil B TOM cMbIciie, YTO HE 3aBUCUMO OT
KOJIMYECTBA 3alucell B 3TOH Tabiuile HeoOXOAMMblE TAHHbIE MOXHO
U3BJEYb W3 HEEe C TMOMOIIbK E€IUHCTBEHHOTO BBIPAKEHUS SELECT.
OpHako padoTra ¢ oAMHOYHbIMU 3anucsaiMu B SQL He croab mpocTa.
st aTOTO MpUAETCSl UCIMONAb30BATh KYPCOPbI, OMUCAHHbIE B IPEIbl-
OYUIMX pas3aenax.

B otnuuue or SQL, npouenypHbie s3biku, Takue kak C, C++, Visual
Basic, Pascal, FORTRAN u ap. A0BOJBHO JIeTKO OIMEPUPYIOT OT-
JeJbHbIMU 3amMCAMU Ta0auL 06a3bl AaHHbIX. OmHAKO pa3paboTyuk
MPWJIOXKEHUSI HA 3TUX SI3bIKAX JIOJKEH 3HAaTh M YYWTHIBATh, KAKUM
0o0pa3oM JaHHbIE XPaHATCS B TadAMIIax 0a3bl JaHHBIX, KaK Pacioo-
>XeHbl cTof0UbI U 3anucu. [TpolieaypHble SI3bIKU JTOCTATOUYHO THOKU,
4yTOObI ¢ UX MOMOIIbI0 MOXKHO ObUIO OPraHM30BATh JOBOJBHO CIOX-
HyI0 00paboTKy U OoToOpaxeHue Ha 3KpaHe JAHHBIX, a Takke IeHe-
PaLMIO CIOXHBIX OTYETOB [Tl BbIBOAA HA MEYaTh.
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Ha npakrtuke 10BONIbHO 4acTO MMEET CMbICA KOMOMHHUpoBaTh SQL-
3alpochl ¢ MPOrpaMMHBIMU KOJAMHU Ha IpoLeaypHbIX s3bikax. [lpu
9TOM BAXHO IOJYYUTh OObEAMHEHHUE KAK MOXHO OOJIbIIEro Koauye-
CTBA UX TOCTOMHCTB U MEHBLIEIO YUC/Ia HEAOCTATKOB.

CyllecTBYIOT TpH OCHOBHBIX criocoba mHTerpamuu SQL ¢ mporpam-
MaMu Ha APYTUMX S3bIKax: MCIOJb30BaHME BcTpoeHHoro SQL, mo-
JIYJIBHOTO SI3bIKa U MHCTPYMEHTOB CPe/ibl BU3YyaJIbHOTO MPOEKTUPOBa-
Hus npuwioxeHuit, tTakux kak Delphi, C++ Builder u ap. Cambiit
pacmpocTpaHeHHBIN CITOco0 — 3TO MpUMEHeHue BcTpoeHHoro SQL.
Mgl 6yneM paccMaTpuBaTh TOJNBKO UCMOIb30BaHUE BcTpoeHHOro SQL.

MHorue s3blkM IPOrpaMMUpPOBAaHUSl JOMYCKAIOT BCTaBKUM B CBOU
nporpaMMHbiii kon SQL-BeipaxeHuit. Ilepen komnunsiiueid uid uH-
TEpIpETALMEl [IpOrpaMMbl C TAKMMU BCTPOCHHbIMU (PparMeHTamu
Ha SQL nponyckawores yepes nperipoueccop. Kaxiaomy BCTpOEHHOMY
SQL-BbIpaXeHUIO JOKHA IPEeAlleCTBOBATh CIeLMalbHAs KOMaHAA
(nupekTuBa), coodLIAIOIIAs IPENPOLECCOPY, YTO 32 HEW CAENYeT Bbl-
paxeHue He HA 6azoBoM s3bike, a HA SQL. OObIYHO 3TO AUpPEKTUBA
EXEC SQL.
B cienyiouieM mnpumepe mokaszaHo, Kak B IporpaMmy Ha 6a3zoBom
SI3BIKE BCTaBUTh SQL-omepaTopbl 0OBSIBACHUS W OTKPBITUS Kypcopa:
// Kom Ha 6aB30BOM SSBEIKE
// ObbABRJIeHMe Kypcopa
EXEC SQL DECLARE name sum CURSOR FOR
SELECT Mwmsa, Ampec, CymMa 3akasza
FROM KimeHTEL;
// Kom Ha 6aB30BOM S3EIKE
// OTKpeETHE KypcCopa
EXEC SQL OPEN name sum;
// Kom Ha 6aB30BOM SSBEIKE
Hnsi mepegaum JaHHBIX MeEXIy MporpaMMoil Ha 0a30BOM sI3bIKE U
dparmenToM Ha SQL ciyxar nepeMeHHbIe (UX TakxXe Ha3blBalOT Oa-
30BbIMU NepeMeHHbIMU). TIpexae dem ux wucnoabzosatb B SQL-
BBIPAXXEHUM, OHU JOJIKHbBI ObITh 0OBbsIBIEeHbl. OObsIBIEHUE TIEPEMEH-
HBIX pacrojaraercsd B CMelUalbHOM CerMeHTe OOBSIBIEHUI Tepen
MpOrpaMMHbIM cerMeHTOM. CerMeHT OObSIBIEHUIN HAUMHAETCsl ¢ U-
PEKTUBBIL:
EXEC SQL BEGIN DECLARE SECTION;
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B KOHILIE CEIrMEHTA 0ObIBIEHUI YKa3bIBACTCA JUPECKTUBA:
EXEC SQL END DECLARE SECTION;
B cneaylomeM npumepe Ha s3bike C MOKazaHO, KAaK OOBSB/SIOTCS
NEPEMEHHbIE U KaK OHU MOIYT UCII0Ab30BaThcd B SQL-BbIpaKeHUU:
// Cerkumsa OODBABIIEHUS [IEePEMEHHEIX
EXEC SQL BEGIN DECLARE SECTION;
FLOAT summa; // OObsBIIEHME UMCJIOBOM IIE€PEMEHHOM Summa
EXEC SQL END DECLARE SECTION;
// Tporpamma Ha sas3pKe C
main () {
// OBmaBienre Kypcopa C MMEHEM Name sum
EXEC SQL DECLARE name sum CURSOR FOR
SELECT Cymma 3Baxkasza
FROM KimMeHTH
WHERE Jma = "MBaHOB lMBaH VBaHOBUY";
// OTKpEITME KypcOpa name sum
EXEC SQL OPEN name sum;
/* UreHme 3HaueHMa CTodLa Cymmva_3axasa
B 3aIMCyM KypCopa B [IEepPeMeHHyl summa */
EXEC SQL FETCH FROM name sum INTO :summa;
if (summa > 20000) { // OBpaboTka HaHHHX
// OBHOBJIeHMe 3HadeHus crojabua CyMMa sBakasa
EXEC SQL UPDATE KimmenTw
SET Cymmva 3zakasza = :summa*0.9
WHERE CURRENT OF name sum;
}
EXEC SQL CLOSE name sum; // BakpeTHE Kypcopa
}
B IIPUBECACHHOM KOJEC BBIMMOJHSCTCA CICOYIOIICE:

1. B cermeHTe OOBABICHUI OOBSBISIETCS MEPEMEHHAS summa THUIA
FLOAT (4MCAOBOI TUII C ILABAIOLIEH pa3aeluTebHON TOUKOMR).

2. B rmmaBHOM (GYHKIINHA main () OOBSIBIAETCS M OTKPHIBAETCS Kypcop
name_sum.

3. M3 Texyiuein (nepBoil) 3amucu B 00JacTU AEHCTBUSI Kypcopa 4u-
TaeTCs 3HAYEHUE CTON0LA Cymva saxasa M 3alUCHIBACTCS B IE-
PEMCHHYIO summa.
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4. Ecau 3HayeHue nepeMeHHoM summa mpesbiaer 20 000, To xiu-
eHTy nenaercss 10% ckuika M HOBOE 3HAYE€HME CyMMbl 3aKasa
(summa*0.9) 3amUCHIBAETCS B CTONOEL Cymva zaxasa B TeKyllei
3anucu Kypcopa. B mpoTMBHOM ciyyae HUYEro He MeaaeTcs.

5. Kypcop 3akpbiBaeTcs.

B gaHHOM mpuMepe mpeanonaraeTcsi, 4To coeiuHeHue ¢ 6a3oi gaH-
HbIX YK€ YCTAHOBJIEHO.

‘ Mpumevanue }

B onepartope SELECT ana o6o3HauyeHus Bcex ctonbuoB Tabnuubl
MOXHO MCnonb3oBatb cumBon (*). Ho B crnyyae wmcnonb3oBaHus
BCTpoeHHoro SQL B nporpamMmax pekoMeHOyeTCs He MCnorb30BaTb
3TOT CMMBON, @ AIBHO YykasbiBaTb Tpebyemble cTonbupl. [leno B Tom,
4YTO MOnb3oBaTenb WM Bbl, Kak Pa3paboTUMK NPUNOKEHWS, MOXETe
AoBaBuTb MK yaanutb ctonbubl yxke nocre Co3faHus NPUIOXEHUS.
B atom cnyyae, ecnu Mcnonb3oBancs CUMBON (*), NPUNOXEHNE MOXET
nonyuntb He ToT Habop CTOnOLUOB, HA KOTOPLIN OHO ObINO NepBOHa-
YarnbHO paccynUTaHo.
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NMoCcTOAHHO
XpaHuMble moaynu

B openpinyimiux rnaBax SQL paccmaTpuBaiics Kak SI3bIK MAHUITY/IH-
POBaHUS JAHHBIMM, JMILEHHbIA KaKuX Obl TO HY ObLIO COOCTBEHHBIX
CPEICTB YINpPaBlAeHUsI BbIYMCACHUSIMU (OMEPaTOphbl YCJOBHOIO Iepe-
X044d, LMKJIA U T. I1.), KOTOPbIMU 00JIaAal0T BCE MPOLEAYPHbIE SI3bIKH.
IloatoMy npu HEoOXOMMMOCTUM OPraHU30BaTb TOBOJBHO CIOXHYIO
00paborky JaHHbix SQL-BbIpaxKeHWs1 BCTABSIIOTCS B KOIblL IIPO-
rpaMMm Ha npoueaypHbix s3bikax. Ilpu atom SQL-Kojabl JenalT To,
YTO MM YAAeTcsd JAydylle Bcero (Hampumep, BbIOOpKa MaHHbIX),
a CJIOXKHYIO, MHOIORTAIIHYI0O 0OpPAaOOTKY JAHHBIX BBIMOJHSIIOT KOJbI
Ha MpoLeAypHbIX s3biKax. TakoBa 0ObIYHAS MPAKTUKA INPUMEHEHUS
SQL B nmpuioxeHusix 0a3 gaHHbiX. Bmecte ¢ TeMm, B JOHOJHEHUE
K SQL-92 6bu1 BoimyiieH SQL-92/PSM (Persistent Stored Modules —
MOCTOSIHHO XPaHUMble MOAYJIM). DTO AOIOJHEHUE JIELJO B OCHOBY
oaHoro u3 pazaenoB SQL:1999 u SQL:2003, 6aarogaps yemy cTaino Bo3-
MOXKHO pelIaTb MHOIME 334a4M, He Bbixoad 3a pamku SQL. A uMeHHO
B SQL nosBuiach BO3MOXHOCTb BbIIOJHSATH Leable Onoku SQL-
BbIPAKEHMI KaK OJHO BbIpAKEHME (COCTABHYIO KOMAHIY), OODBSIBIATh
M MCIOb30BaTh B JaJbHeilllleM mepeMeHHbie, MPUMEHSTh OllepaTo-
pbl YOPaBACHUS BbIYMCICHUSMH, OMNPEACSATb Mpoleaypbl M (yHK-
LMK, KOTOpbIE MOXHO Bbi3biBaTh B SQL-3anpocax. Takum obpasom,
MHOTO€ CTaJ0 BO3MOXHbIM 0€3 MPUBACYEHHUS] BHEUIHUX MIPOrpaMM-
HbIX CPEACTB.

Brr Moxete HanmcaTh Ha s3biKe SQL npouenypsl u (pyHKINHA, KOTOPEIE
MOTYT COJepXaTb OOBABAEHUS] MEPEMEHHBIX U COCTABHbIE KOMAaHJbl
SQL. Konbl 3tux mpouenyp M (GpyHKUMI MOTYT COAEPXKaTb YIIpaB-
JSI0IMe CTPYKTYPhl, TaKue KakK OIepaTropbl YCIOBHOTO IMepexoaa
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M UUKJIbI, a Takke oObluHble SQL-BbipaxeHust. PYyHKUUU U IPO-
LieAypbl 3aaloTCsl B paMKaxX TaK HAa3bIBAEMOIO MOMAYJISI, KOTOPbIii
NpeAcTaBiIsieT coOoi KOHTeHHep M UX pasMelleHus. Moaynb cos-
Jaercsl crielualbHoi koMaHaoi SQL M coxpaHsiercss B METajaHHbIX
0asbl, T. €. CTAHOBUTCS €€ KOMIIOHEHTOM, MOA0OHO Tabiauuam, MH-
JekcaMm M T. A. Taxum oOpazoM, OIHAXKAbI CO3MaB MOIYIb C IIPOlLie-
JypaMu U YHKUMSIMU, Bbl MOXETE 3aTeM B yacTHbix SQL-3ampocax
HCIOJb30BaTh UX BbI3OBBI.

B manHoif mraBe MBI HAYHEM € TOTO, YTO TaK WM MHAYe UCIIOJIb3YyeT-
cd B mpoueaypax, (YHKLMAX KM, B KOHEYHOM CYETE€, B MOJIYJISX.
K HemocpencTBeHHOMY paccCMOTPEHUIO MOIY/IEH MBI IepeieM JUIb
B KOHIIE IJIaBbl, 4 HAYHEM C CAMOI'0O IIPOCTOIO — COCTaBHbIX KomMaHa SQL.

10.1. CocTtaBHble KOMaHpAbl

B SQL:1999 u SQL:2003 MoXHO MCMOAb30BATh COCTABHbIE KOMAH/IbI,
KOTOpPBIE BKJIIOYAIOT B ce0s1 00bluHbIE KOMaHAbl SQL, BbIIOJHSIEMbIE
B OOWH IMMpHUeM. DTO 03HAYaeT, YTO BCe KOMAHIBI, BXOMSIILINE B CO-
CTaBHYIO KOMaH[y, BMECTE IepeNaloTcsl Ha cepBep 0asbl JaHHbIX, TaM
obpabaTbeIBalOTCs, B pe3yJbTaTe Yero Bo3BpallaeTcs ONWH OTBET, a He
MHOZKECTBO OTBETOB HAa KAXIYI0 M3 OTAENbHBIX KOMaHI. DTO MO3BO-
JITeT CHU3UTh Harpy3Ky Ha CeTb.

Bce koMaHabI, BXOASIIIIUE B OJHY COCTABHYIO KOMaHIy, 0OpaMIsiioTCs
KJII0YEBBIMU CJI0OBaMUM BEGIN (Hayasno) u END (KoHen). Hampumep,
YTOOBI BCTaBUTH JAHHBIE B HECKOJbKO CBSI3AHHBIX TAOMAWII, cJeayeT
HCIOJb30BaTh TAKOH CMHTAKCUC:

BEGIN
INSERT INTO Ilpomaxu (Tomap, ID wimeHTa, Cymva 3axasa)
VALUES ("Temesuzop'", 1024, 5800);
INSERT INTO KimenTu (ID ximeHTa, Vmda)
VALUES (1024, "MBahor Vman MBanoBuu") ;
END;
YroObl BCTABUTh JAHHBIM KOJA B MpOrpaMmy, HaIpuMeEp, Ha IIpo-

HEeAYPHOM A3BIKE, JOCTATOYHO IICPEC COCTABHOM KOMAH/JI0OM HAIUCATh
EXEC SQL:

void main () { // Tporpammva Ha s3wke C

EXEC SQL
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BEGIN
INSERT INTO Ilpomaxu (Tomap, ID wimeHTa, Cymva 3akasa)
VALUES ("Temesuzop", 1024, 5800);
INSERT INTO KimenTu (ID ximeHTa, Vwda)
VALUES (1024, "MBahor VBan MBanoBuu") ;
END;
/* 3pecb MOXeET OHTb, HAIPUMED, [IPOBEpPKAa HAJMUMSA

OIMOOK BHIIOJIHEHNA COCTaBHOM SQL—KOMaHOEl */

10.1.1. ATomapHOCTb

BhinonHeHue oOblYHOI (He cocTaBHOM KomaHAbl) SQL MoxeT ObITb
yCHeLIHbIM Wi HeT. Eciu KoMaHma mo KakuM-anbo MpUYMHAM He
CMOIJIA BBIMOJHUTBCS, TO B 043¢ AAHHBIX HE MPOUCXOAUT HUKAKUX
usMeHeHuid. TakoBo obuiee npaBuio, BeinonHsiemoe CYB. B cny-
4yae COCTABHBIX KOMAaH/ 3TO HE Tak.

O6paruMmcs K MpUBEACHHOMY paHee IpuMepy. B HeM Mpou3BOAUTCS
3aMUCh CBEJAEHUN O KIMEHTE W TOKYMNKE, KOTOPYIO OH COBEPILWJI.
OTU CBeACHUS 3aMUCHIBAIOTCS B JIBe TAOMMIIbI: KivenTs (CIIPABOUHUK
KJIMEHTOB) U Iponaxu (CBEJAEHUS O MPUOOPETEHHOM TOBape U UJEH-
TuduxKarope kiaumeHra). [Ipeamnoaoxum, 4ro 3anuch B TAOJULY po-
maxy MPOIJA YCIelHO, a B TabAuIy KmmenuT — HeT. Toraa mosy-
YUTCSI, YTO 3aperucTpupoBaHa Mpoaaka ToBapa OTCYTCTBYIOIEMY
KJIueHTy. BeITh MOXeT, B TaHHOM KOHKPETHOM MpUMepe 3TO He Tak
YK W CTpallHO, OJHAKO OBbIBAIOT CUTYallMU, 4YpeBaTbie CEPbe3HbI-
MU TocneacTBUSIMU. YTOObI MoJ0OHOE HE MPOUCXOIUIO0, COCTABHYIO
KOMaHJly MOXHO cjejiaTb aToMapHoi (Heneiaumoit). Takass komaHna
J10O0 BBIMIONHSETCS LEIUKOM, JUOO HE BbIMONHsIeTCS] coBceM. OObIY-
Hble KOMAaH/bI SIBJISIIOTCS W3HAYATbHO aTOMapHBIMU: €Cld OObIuHas
KOMaH/Ia He BBIMOJIHUIACH, TO ¢ 0a30i JAHHBIX HUYETO HE MPOUCXO-
autT. Ytobbl mpuaarb CBOUCTBO aTOMAapHOCTM COCTaBHOW KOMaHIE,
cienyeT 3a KJIHOYEBLIM CJIOBOM BEGIN JOMMCATh CJIOBO ATOMIC, Kak
B CJIenyolieM IpuMepe:
vold main () {
EXEC SQL
BEGIN ATOMIC
INSERT INTO Ilpomaxu (Tomap, ID wimeHTa, Cymva 3axasa)
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}

VALUES ("Temesuzop'", 1024, 5800);
INSERT INTO KimenTu (ID ximeHTa, Vmda)
VALUES (1024, "MBahor Vman MBanoBuu") ;
END;
/* 3pecb MOXeET OHTb, HAIPUMED, [IPOBEpPKAa HAJMUMSA

OIMOOK BBIIOJIHEHNA COCTaBHOM SQL—KOMaHOEl */

Ecan mipn BBITOJIHEHUWM aTOMApHOM COCTABHOM KOMAaHbI IIPOM30Mi-
JeT cOoli Ha KaKoil-JIn0o BXOAMAIIEH B Hee IMPOCTOM KOMaHIe, TO Oa-
3a JAHHBIX BEPHETCS K MCXOJHOMY COCTOSHHUIO (TOBOPST, YTO IIPO-
HM30MIET OTKAT).

10.1.2. lNepeMeHHble

B cocraBHBIX KOMaHAaX MOXHO OOBSIBISITL NMEPEMEHHbIE U MPUCBAU-
BaTb UM 3HaueHus. [lepeMeHHbIE MOIYT 3aTeM MCIIONb30BATLCA B IPO-
CTBIX KOMaHJaX BHYTPU COCTABHON KOMAaHAbI, HO OHW YHUUTOXAIOTCS
nocie ee 3aBepuieHus. MHaye rosops, nepemeHHbie B SQL siBnsior-
csl JOKAJIbHBIMU TIepEMEeHHBIMUM TOW COCTABHOM KOMaHJbl, B KOTOPOU
OHU OODBSIBJIECHDI.

HepeMCHHaﬂ OODBSIBISIETCS C TTIOMOLBIO BbIpaXKC€HUA BUOA:

DECLARE mmMsallepeMenHON THII;

Hanpumep:
DECLARE myvar NUMERIC;

Ilocne oObsaBIeHUS nepeMeHHoﬁ el MOXHO HNPpUCBOUTL 3HAYCHHE.
I[J'ISI OTOI'0 MCITOJBb3YETCS CJ'[CI[y}OH_[I/Iﬁ CUHTAaKCHUC!:

SET wmmMsllepeMeHHO! = BHaJeH!Ie;

Hampuwmep:

SET vname = "MBaHOB MBaH MBaHoBUU";

SET summa = summa * 1.2;

SET S circle = 3.14 * :radius * :radius;

B crenytomem mpuMepe coctaBHas KOMaHAa CONEPKUT OOBSIBICHUS

MepeMEHHO M Kypcopa, OIEPAaTOpbl OTKPBITUS Kypcopa, UYTeHUS

3HAYCHUS CTOJIOIA TaOJUIIBI B MIEPEMEHHYIO M 3aKPBITHS Kypcopa:
BEGIN

DECLARE vname CHARACTER(25);
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DECLARE mycusor CURSOR FOR
SELECT lma FROM KimeHTEHL;
OPEN mycursor;
FETCH FROM mycursor INTO vname;
CLOSE mycursor;
END;

OO0OpatuTe BHUMaHMUE, YTO MMs MEPEMEHHOI B oIleparope FETCH yKa-
3aHO 0Oe3 Bedyllero aBoerours. [1BoeToure MCIOAb3YeTCs B TOM CJy-
yae, eclu IepeMeHHas Obuia oObsBIEHA HEe BHYTPU cocTaBHOU SQL-
KOMaH/bl, 4 B IPOrpaMMe Ha MPOLIEAYPHOM SI3bIKE (M. paszd. 9.4).

10.1.3. O6paboTka cocToAHNA

PesyabraT BhIMONHEHUST KoMaHabl SQL MoXeT ObITh yCHEeIlHbIM, He-
YIQYHBIM WIU HeolpeaeneHHbIM. [IpU BBIMOJIHEHUU KOMAaHIBI cep-
Bep 6a3bl AaHHbBIX OOHOBISIET 3HAYEHUE CIIELMATbHON TMepeMeHHON
SQLSTATE (cTaryc win coctosiHue SQL). DTa nepemMeHHas COAEPXKUT
HHMOPMALIMIO O YCTIELIHOM WU HEYCMEIIHOM BBITIOJTHEHUU KOMaH/bI.
B cnyyae Heygauu nepeMeHHas SQLSTATE COAEPKUT KOJ OLIUOKU.

IlepeMeHHast SQLSTATE COAEP:KUT 5 CUMBOJIOB, MEPBbIE ABA U3 KOTO-
PbIX YKa3bIBAIOT, BbIIOJHEHA KoMaHaa SQL ycreliHo, HeyaJauHo WU
pe3yabTar He siceH. Jlajee mpuBeaeH CIUMCOK BO3MOXHBIX BAPUAHTOB:

O '00' — ycheurdHoe 3aBeplieHue;

O '01' — CAyYyWIOCh YTO-TO HE3AILIAHWPOBAHHOE, OIHAKO HE M3-
BECTHO, MPOU30ILLIa OKMOKA WiIK HEeT (SQLWARNING — IHpeaylpe-
KIEHUE);

O '02' — B pe3yJbTaTe BHIIIOJHEHUS KOMaHAbl HE IMOIYyYeHO HMKa-
KNX JAHHBIX, HAIIpUMEp, 3aMpoc BEPHYJ IYCTYIO TaOmuiry (NOT
FOUND — He HalifieH);

O apyroe 3Ha4eHUe — CIEHEPUPOBAHO MCKIIOUYEHUE.

l'lepBbIe ABa U3 IISITU CUMBOJIOB B 3HAYCHUU HepeMeHHOﬁ SQLSTATE
Ha3bIBAIOT TaKXe Kaaccom Koda cocmosinus. JIioboli Kimace Koaa,
OTJIMYHBIX OT '00', '01' WJIH '02', O3HA4Yaer, 4YToO B IIporpamMme
nMmeTcess owmbku. Koa ommbxkm MNPEACTaBJICH MOCJICAHUMU TPEMI
CUMBOJIaMU.
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B cepbesHbIX ImporpaMMax 3HaueHue MepeMeHHON SQLSTATE OObIYHO
KOHTPONUPYETCs MOcIe BbIMOTHEHUS KaxXa0i koMaHabl SQL:

O mpu MoJAyYeHUM Koma '00' MOXHO IPOJOJKATH BEHITIONHEHNE
TIPOTPaAMMBI,

O npu moayuyeHuM Koma '0l' WM '02' TpedyeTcs peliuTb, Kak
nporpaMma IoJkKHa Ha 3TO OTpearupoBaTb. Bo3MOXHO, 4TO 3TU
COOOIIEHMUS TONMYCTUMBbI, M TOLAA CAeAyeT MPOAOJKUTH BbIIOIHE-
HUe mporpaMMbl. B IpoTuBHOM ciyyae HEOOXOAMMO IepeiTu
K BBIUIOJHEHUIO CIELUUATbHON MpOLEayphl, KoTopas obpabarbiBaeTt
OAOOHBIE CUTYalUU;

O nosnydyeHUe KaKoro-To JIPYroro Koiaa o3HA4YaeT HaIWdue OLINOOK.
B nanHoM ciydae cienyer mepedTH K Mpolieaype oOpaboTKU Hc-
Kki1toyeHui. Ecin BO3MOXHBI pa3iuYHbIE COCTOSIHUSI SQLSTATE, TO
JUISL KaXKJOTO M3 HUX MOXET MOTpedOoBaThcsl CBOSI TMpoleaypa ob-
paboTKu.

s KOHTpOJIsI 332 COCTOSIHUEM BbiIOJAHEHUs1 koMaHa SQL Heobxo-
JuMO 3anaTh (OObSIBUTb) TaK HA3bIBAEMBIl 00pabomuux cocmosHuil
(mpouenypy o0paboTKu uckiIodyeHuit). Ero oObsiBieHHE MOXHO
PasMEeCTUTb B COCTaBHOU KoMaHje. B oObsiBIIEeHWU yKa3blBAa€TCsl CO-
CTOSIHWE, [PU BO3HUMKHOBEHUM KOTOPOIO BbI3bIBaeTcs OOpabOTUUK,
a TakXke [eicTBUE, KOTOpOE BbIIONHSETCS oOpadorunkom. Camo
JeUCTBUE MOXET ObITh IPOCTOH WMAM COCTABHOU Komaumoii. Ilocne
YCHELIHOIO BbIIOJHEHUS 00padOTUMKA BbIIIOJHAETCS HEKOTOPOE [10-
cneneiictBue, HasbiBaeMoe sddextom. Temepb paccMOTpUM 3adaHue
o0paboruuka 0osiee NOAPOOHO.

O6paboTunK OOBSBISETCS CAESAYIOIIMM 0Opa3oM:
DECLARE rmmszO6paborumkxa CONDITION
FOR cocTosgHue;
OO0bIYHO KMMS 00pPAOOTYMKA BbIOMPAIOT B COOTBETCTBUMU C COCTOSIHUEM,

KOTOPOE OH [JOJLKEH 00paboTarb (Hanpumep, constraint error —
HApYILIEHUE OrPAHMYEHUS LIETOCTHOCTU AAHHbIX).

Hanee mepedncieHbl COCTOSHUSI, KOTOpbIe MOXHO 3aiaThb Jjia obpa-
boTyMKa:

O SQLSTATE VALUE 'xxyyy' — YKa3blBAaeTCs 3HAYEHUE II€PEMEH-
HOU SQLSTATE, COCTOMLUEN U3 NITU CUMBOJIOB 'xxyyy"';

0O SQLEXCEPTION — KJIAcC NEPEMEHHON SQLSTATE, OTIMYHBIA OT
'00', "0l WM '02' (UCKIIIOUEHHE);
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O SQLWARNING — KJI4CC IEPEMEHHON SQLSTATE '01' (Ipemynpex-
JEHUE);

0 NOT FOUND — KJIacC TepeMeHHON SQLSTATE '02' (He HalmeH).

Yrobbl ykazare 3¢¢ekT u AeiHcTBUE 00padOTYUKA, HCIONb3YETCS
CeayIoUIasl KOHCTPYKLIMSL:

DECLARE sdderxT HANDLER
FCR rmmszOBpaborumka

JerCcTBUe;
BosMoxnkl cienyouiue Tpu 3¢ dekra oopadboTunka:

O CONTINUE (ITpomoiiKeHWe) — BEHITOJHEeHNEe KOMAaHIbI, CIeAyIoIei
3a KOMaHIO#, KoTopas WHHIIMHpoBajga o0paboTuymK. JaHHBIHI
addexT mpuMeHsieTcsl B ciydae, Korma odpaboTYNK MOXET ycTpa-
HUTH JTI00YI0 TIpobiieMy, KOTopast €ro BBI3BAJIA;

O EXIT (BbIXOJ) — BBIXOJ U3 COCTaBHOI KOMAHAbl, COAEpXKallEei
00paboTuuK, U IMEepPexoa K BbIIOJIHEHUIO CIAEAYIOIIEH KOMAHIbI.
HanHblii 3¢ dhekT npuMeHsieTcsl B ciydae, Korjaa o0padoTuuK He
MOXKET HCIPABUTb IOJOXEHHUE /€], OJHAKO HET HEeOOXOAUMOCTU
OTMEHSITh U3MEHEHMS, IPOU3BEIEHHbIE COCTABHOM KOMAaHIOM;

O unpo (oTMeHa, OTKaT) — OTMEHA BceX MPEeabLAyLIMX KOMaHI, BXO-
JSIIUX B COCTABHYI0 KOMAaHAy, U MEPEXoJ K BbITTOJIHEHUIO clie-
aytoled koMaHabl. JIaHHBIN 3d¢heKkT Mmo3BoasieT BepHYThCS B CO-
CTOSIHME, KOTOpoe ObLIO /10 Havyajla BbIMIOJHEHUS COCTABHOM
koMaHapl. Ilpu wucnojab3zoBaHuU 3ddekra UNDO HeoOXoauMo,
yTOoObI COCTAaBHAsI KOMaHAa Oblla aTOMapHOM, T. €. Tocie Kioye-
BOTO CJIOBA BEGIN JIOJDKHO CJIeJOBaTh KITIOUEBOE CJIOBO ATOMIC
(em. paszo. 10.1.1).

B ciuenyoumem npumepe ucnoab3yercs oOpaboTuuMK COObITUSI, CBS-
3aHHOIO C HapylleHUEM HEKOTOPOrOo OIPaHMYEHUS LIEeJOCTHOCTU
JAHHBIX, KOTOPOE MOXKET BO3HUKHYTb IIPU BBIIOJHEHMU Olleparopa
n006aBjieHus] 3alucyu INSERT. Tak, Ipu IOMbITKE [100aBUTb 3alUCh
C NEPBUYHBIM KJIIOUOM, YXKE UMEIOLIMMCS B TAOAULE, B IEPEMEHHYIO
SQLSTATE 3allMCbIBA€TCs 3HAYeHue '23000'. B pesyibraTe BO3HMK-
HET COCTOAHHME, Ha KOTOPOEC Pearnupyer Oﬁp&ﬁOT‘ﬂ/IK constraint error.
OH OTMEHSET BCE U3MEHEHMUs, IPOU3BEAEHHbIE KOMaH/IaMU INSERT.
Komanaa RESIGNAL (aelicTBUe) mepeaaeT ylnpapieHue Toi Mpoledy-
pe, KoTopas Bbl3Basia mpoleaypy obpadorurka. B ciayyae ycneuHoro
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BBIIIOJIHEHUsT 0beux KOMdHJ, INSERT BBIIIOJHACTCA KOMdHAA4, CJIE-
Ayroiias 3a KI1o4€BbIM CJIOBOM END.
Bor KO/l OITMCAHHOTO IMTpUMeEpa:
BEGIN ATOMIC
DECLARE constraint error CONDITION
FOR SQLSTATE VALUE '23000';
DECLARE UNDO HANDLER
FOR constraint error
RESIGNAL;
INSERT INTO Ilpomaxmu (Tomap, ID wimeHTa, CyMmva 3axasa)
VALUES (:article, :customer id, :summa);
INSERT INTO KimenTu (ID ximeHTa, Vmda)
VALUES (:customer id, :name);

END;

10.2. OnepaTtopbl YC/IOBHOro nepexoaa

Bo Bcex si3plkax NpOrpaMMUPOBAHMSI OCHOBHYIO YIIPaBISIIOLLYIO
CTPYKTYPY peaiu3yeT OIeparop yCAOBHOIO mepexond. DTOT oleparop
UMeET TOT WM MHOU CHUHTAKCUC, B 3aBUCUMOCTU OT KOHKPETHOTO
S3bIKA, HO MeEXAy MX peanudauusimid mMHoro obiuero. B SQL Boz-
MOKHbBI JIBa OoIlepaTopa YCIOBHOTO Mepexoa:

O IF...THEN...ELSE...END IF,

O CASE...END CASE.

10.2.1. Oneparop IF

B SQL cuHTakcuc oneparopa ycJl0BHOIO II€pexoa IF TaKOM:
IF ycuoBue
THEN gericTarel
ELSE gericTBHeZ
END IF

VcaoBue B omeparope IF IpeacTaBiser co0oil HEKOTOpoe Jiornye-
CKO€ BBIpAXKEHUE, KOTOPOE MOXET OBITh UCTHHHBIM VT JIOKHBIM.
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Ilo-pyccku 31OT omepaTop MOXKHO ObLIO Obl 3amucaTh CJAEAYIOLIAM
o0pazoM:
ECIIN ycuioBue
TO gericranel
VHAUE gericTBHEZ
KOHEIL
Ecaun ycaoBue UCTUHHO, TO BBIIIOJNHACTCY nericremel, B IPOTUBHOM
CJIy4yae BbIIIOJIHACTCA zericTBmelZ. Hale/IMepI
IF vname = 'lBaHOB JBaH }BaHOBUY'
THEN
UPDATE KimeHTH
SET Vmsa = 'VBaHOB MBaH VBaHOBUUY'
WHERE ID wymenTa = 12345;
ELSE
DELETE FROM KimeHTH
WHERE ID wumenTa = 12345;
END IF;

OnepaTop ELSE HE SIBJSIETCSI 00513aTeJIbHBIM.

10.2.2. Onepatop CASE ... END CASE

Ecau B 3aBUCHMOCTH OT YCIOBUS BO3MOXHBI JIBA BApUAHTA Pa3BUTHST
COOBITUI, TO omlepaTop IF MOAXOAUT HAWIydlIUM obpazoM. B ciayuae
HECKOJIBKUX BapHaHTOB yaoOHee MCIOIb30BaTh oneparop Cast. [lpn
9TOM BbIPAKEHME YCJIOBUS B OMNEpaTOpe CASE MOXKET ObITh U HE JIO-
rugeckuM. CyIIecTBYIOT ABa BaprMaHTa CUHTAKCHCA OIepaTopa CASE:

a orIeparop CASE CO 3HAUYCHUAMU,

O omneparop CASE ¢ YCITOBUSIMU ITOUCKA.

‘ Mpumeyanune }

OnepaTop CASE NMpUMeEHSeTCA Takke U B YCIOBUW BbIOOPKM AaHHbLIX
B SQL-BblpaxeHusix (cm. pa3d. 4.4). OgHako Tam 3akmiouYUTENbHBIM
KIMo4eBbIM CITOBOM SIBJISIETCA NMPOCTO END, @ He END CASE. Kpome Toro,
onepaTop B BbIPaXeHWM MOWCKa BO3BPALLAET HEKOTOPOE 3HayeHve,
a paccMmaTtpuBaeMbIl 34echb onepaTop — HeT. B octanbHOM CMHTakcnc
onepaTopoB CASE Kak 4Yactn SQL-BblpakeHns M kak ynpasnsioLwien
CTPYKTYpbl B MOAYJiE COBMNagaer.
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Onepartop CASE ... END CASE co 3HaYeHuaMM

B JAHHOM BdpHAHTE oI€paropda CASE ... END CASE BbIYHCIACTCA
HEKOC BbIPpAXKCHHNEC (B 4YaCTHOCTU, ITPOCTO paCCMATPHUBACTCA 3HAYCHUEC
HEKOTOpPOil mepeMeHHOll), U, B 3aBUCMMOCTU OT MMEIOILErocs 3Ha-
YCHMA, YKA3bIBAIOTCA ,Z[GﬁCTBI/IE[, KOTOpbIC CJICAYET BbIIIOJHMUTD. Ha-
IIpUMEp:
CASE vname
WHEN 'lBaHoB MBaH lBaHosuud'
THEN
INSERT INTO Kimenter (ID xymeHTa, Mvsa)
VALUES (:custID, wvname);
WHEN 'llerpos Ilerp I[lerpoBnu’
THEN
DELETE FROM KimMeHTEH
WHERE ID wumenTa = 12345;
ELSE
INSERT INTO KOHTaKTEL (ID_KnmeHTa, VMg, Azmpec)
VALUES (:custID, vname, :address);
END CASE;

Oneparop ELSE He sBjsgeTcs obs3aresbHbiM. Eciu oH ykazaH B ome-
paTope CASE, TO €r0 KOMaH/Abl BBIMOJHSAIOTCS TOrA, KOTaa 3HaYeHue
yca0BUS (B IpUMEPE 3TO 3HAYEHUE MEPEMEHHON vname) HE COOTBET-
CTBYET HU OJHOMY U3 MEpPEeuMCIeHHbIX B omneparopax wHEN. Eciau xe
omeparop ELSE He yKa3aH, a 3HAYEHME YCIOBMS HE COOTBETCTBYET HU
ONIHOMY 3HAUEHWUIO B OMepaTopax WHEN, TO TeHEepUpYeTcsl MCKIoue-
HHE, KOTOpO€ MOXHO 00pabdoTaTh cHeUUAIbHBIM  0Opazom
(cm. paso. 10.1.3).

Onepatop CASE ... END CASE c ycnosusmmu noucka

HaHHbIl BapuaHT omnepaTopa CASE ... END CASE ITOXOX Ha Tep-
Bblil. OTAU4YUE COCTOUT B TOM, YTO HCIIOJIb3YIOTCA HECKOJbKO YCJI0B-
HBIX BEIpaXeHHI, a He ogHo. Hampumep:
CASE
WHEN vname

IN ('MBaHos MBaH MeaHOBMU', 'lleTpos lleTp IleTpoBMY',
'MyxamiaoB Muxami MuxamioBuy')
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THEN
INSERT INTO KimenTu (ID ximeHTa, Vmda)
VALUES (:custID,vname) ;
WHEN vregion
IN ('Cesepo-3amnan', 'Mocksa')
THEN
INSERT INTO Kimenter (ID wimeHTa, Mva, PermcH)

VALUES (:custID,vname, vregion);

ELSE
INSERT INTO KOHTaKTEL (ID_KnmeHTa, Mva, Anpec,
PeTmoH)
VALUES (:custID, wvname, :address, vregion):;
END CASE;

10.3. Oneparopbl Uukna

Huknuueckoe (moBTOpsIOLEeecs) BbiIoAHeHUue Habopa KomaHa SQL
MOXKHO OPTraHMU30BaTh C MOMOIIbI0 HECKOJIbKUX CIELMATbHbIX Olepa-
TOPOB MOJ, OOIMM Ha3BaHUEM ONEPATOPOB IIMKIA:

O LOOP...END LOOP;
WHILE...DO...END WHILE;
REPEAT. ..UNTIL...END REPEAT,

FOR...DO...END FOR;

auaaud

ITERATE.

10.3.1. Onepatop LOOP...END LOOP

Oneparop LOOP ... END LOOP (MeTJsI) TMO3BOJSIET MHOTOKPaTHO
BBIIIOJTHUTH HEKOTOPYIO TociegoBareabHocTh KomaHa SQL. ITocne
BBIIIOJTHEHUST TOCJIEIHE KOMAaHIbI B 3TOM IOCAEHOBATEIbHOCTHU
yIpaBjlieHHEe CHOBA MepemacTcsl IepBOil KOMaHAe, U BCEe MOBTOPSIETCS
cHayaja.

B caenyloumiem npumepe B TaONULY Kiments JOOABISIOTCS HOBBIE
sanucu. [lpu 3ToM B KaxXIyl0 HOBYIO 3allUChb CTOJOLA ID wimenTa
3aHOCUTCSH 3HAY€HME, OTjiMyarwlieecs or npeabiayuero Ha 1. Ilo-
CKOJIbKY IIEPEMEHHAs customerID 0ObsIBIE€HA B Koae SQL, To B one-
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parope INSERT OHAa MCIIOJb3yeTcs 0e3 Beayliero apoerodus. Kon
JAHHOIO MpUMEPA CACAYIOIINIA:

DECLARE customerID NUMERIC;

SET customerID = 12345;

LOOP

SET customerID = customerID + 1;

INSERT INTO KimMeHTE (ID_KnmeHTa)

VALUES (customerID) ;
END LOOP;

OOparuTre BHUMaHME, YTO JAHHBIA LMK SABAsSeTcs "OeCcKOHeY-
HbIM" ¥ OYyIeT MPOJONKATHCA A0 T€X MOp, MOKA OCTAETCS MEeCTO
Ha jaucke. YToObl npekparuTh paboTy LMKIA, UCIIOJb3YETCs Olle-
paTop LEAVE (ocTaBisiTb, IokujaTh). ClipaBa OT omeparopa LEAVE
YKa3bIBaeTCsl METKa, Halmpumep, LEAVE mylabel. Kak TOJbKO BbI-
YUCJIUTENbHBII IpoLece MTOXOAUT OO0 ITOrO OIEparopa, yIpapieHue
nepenaercs ciaenyloleil KoMaHae, pacloNoXeHHO! Mocae KOMAaH/IbL,
MIOMEYEHHOU 3TO METKOM.

B caenyromem mpumepe cosgatorcst 100 HOBBIX 3ammceil B Tabiuie
KnnenTe, TOCJIC YETO TUKIT 3aBEPIIACTCS:
DECLARE customerID NUMERIC;
SET customerID = 0;
mylabel:
LOOP
SET customerID = customerID + 1;
IF customerID > 100
THEN
LEAVE mylabel;
END IF;
INSERT INTO Kimmenter (ID xumeHTa)
VALUES (customerID);
END LOCP mylabel;

10.3.2. Onepatop WHILE ... DO ... END WHILE

B oneparope wHILE ... DO ... END WHILE (Ioka ... IeJaTb ...) IO-
c/le KJII0YEeBOro ¢JIoBa WHILE yKasblBaeTcs ycinoBue. Iloka oHo uc-
TUHHO, OYAyT BBIIOJHSTBCS BbIPAKEHUS, PACIONOXKEHHbIE MEXIY
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KJIIOYEBbIMU CJIOBAMM DO M END WHILE. Eciu YCJIOBUE CTAHOBUTCHA
JIOKHBIM, TO BbIPpaXCHUA BHYTPHU OII€PATOPAd HUK/IA HE BbIIIOJIHAIOTCA.
Cremyomuii Kom AelaeT TO Xe, YTO M PaCCMOTPEHHBI B KOHIIE
pa3o. 10.3.1.
DECLARE customerID NUMERIC;
SET customerID = 0O;
WHILE customerID < 100 DO
SET customerID = customerID + 1;
INSERT INTO Kimenter (ID xumeHTa)
VALUES (customerID);
END WHILE;

10.3.3. Onepatop REPEAT ... UNTIL ...
END REPEATE

OnepaTop REPEAT ... UNTIL ... END REPEATE (l'[OBTOpSITI) ... 10
TeX IOp, IIOKA ..) IIOXOX Ha omeparop WHILE ... DO ... END
WHILE. OTINYME COCTOUT JUUIb B TOM, 4YTO YCJIOBUEC HpOI[OIDKeHI/ISI
LKA IIPOBEPACTCA HE B HAYAJIC, 4 B KOHUC OII€paTopa MOCIAC KO-
YyeBoro cjoBa UNTIL. Takum oOpaszom, omeparop REPEAT ...
UNTIL ... END REPEATE Bceraga obecIieyuBaeT BBIIOAHEHUE coacp-
XKalmuxcd B HEM BBIpa)KCHI/Iﬁ XOTSI OBI OIWH pas.
Cnenyoiuit Ko AejaeT TO K€, YTO U PACCMOTPEHHbIE MPUMEpb
B IIPEAbIAYIIMAX pa3eax:
DECLARE customerID NUMERIC;
SET customerID = 0;
REPEATE
SET customerID = customerID + 1;
INSERT INTO Kimenter (ID xumeHTa)
VALUES (customerID) ;
UNTIL customerID < 100;
END REPEATE;

10.3.4. Onepatop FOR... DO... END FOR

B SQL oneparop 1nukma FOR ... DO ... END FOR ([ ... 1eaaTh ...)
He aHaJIoOTMYeH ollepaTopy LKKJA CO CUeTUYMKOM KoJMyecTBa MOBTO-



250 nasa 10

peHuil B mpoueaypHbiX s3bikax. B SQL aror omeparop mosBossier
MOCTPOYHO 00padaThIBATh AAHHbIE G€3 UCIIOJb30BAHMS IIPOLEIYPHOIO
(6a3oBoro) si3bika. TouHee, OH BbIIONHSIET CISAYIOLIME ONepaLu:

O oObgaBIeHUE W OTKPBITHE KypCopa;

O BblIOJHEHUE KOMAHJ TejJa LUKIA, YKA3aHHbBIX MEXKAY KJIIOYEBbIMU
CJIOBaMM DO M END FOR, /IS KAXIOH 3alUCU Kypcopa;

O 3akpnIBaeT Kypcop.

B cnenywoluem mnpumepe OpoucxXxoauT OOHOBAEHME KAXION 3amucu
Ta0NULbl KimenTer IIYTEM BBOAA B €€ CTOAO€L INpuveuanme CTPOKU
'HoBulM kjmeHT':
FOR customerID AS mycursor CURSOR FOR
SELECT ID xymenTa FROM KimenTh

DO
UPDATE KinneHTH
SET IIpuMeuaHue = 'HOBBII KJIMEHT'
WHERE CURRENT OF mycursor;
END FOR;

OGCparure BHMMAaHKE, YTO MAaHHBI CIOCOO0 NPUMEHEHUS KypCcOpoB
OTJIMYACTCS OT METOIOB, OITMCAHHBIX B 1. 9.
Hpyroii BapuaHT IPpUMEHEHUSI oNepaTopa FOR IPUBEAEH AANEE:
BEGIN ATOMIC
DECLARE prod CHAR VARYING (400)
DEFAULT '';
DECLARE x ROW;
FOR x AS SELECT * FROM Ilpomaxu T
WHERE T.ID Kimenrta = 12345
DO
IF x.ToBap <> ''
THEN
SET prod=prod || ',"'
END IF;
SET prod=prod || x.Tosap;
END FOR;
UPDATE KJIMeHTEL
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SET IlpmMeuaHue = prod
WHERE ID wymenTa = 12345;
END;

B mannom mpumepe co3maercsl CMCOK BCEX TOBAPOB, IIPHOOpPETEH-
HbIX KIMCHTOM C I/II[CHTI/I(I)I/IKaTOpOM 12345. DTOT CITUCOK npeacraB-
JISIETCS B BUAEC CTPOKU, B KOTOPOM HAMMEHOBAHUS TOBAPOB PA3AC/ICHBI
SaHHTOﬁ.3aT6M’HpOHCXOHHT OOHOBIEHUE T&6HHHBIKnMeHTMIB CTOJI-
6€U;HpMMeanMe TSl KIIMEHTA C HHCHTHQHTK&TOpOM'12345 3aHOCUTCS
CITMCOK BCEX HpI/IO6p6T6HHbTX UM TOBApPOB.

10.3.5. Onepartop ITERATE

Oneparop ITERATE (TIOBTOPUTb) MPUMEHSIETCS B Teje LUKIIOB, 3a-
JAHHBIX olleparopamMy LHUKJA, KOTOpbie ObLTM PACCMOTPEHBI paHee.
OH Mo3BoNSIET U3MEHUTDb TOCIEeI0BATEIbHOCTh BBIITOJTHEHUS KOMaH/I
B Teje uukia. Eciau ycnoBue B omneparope LUMKIA UCTUHHO WJIM HE
3a/1aHO, OIeparop ITERATE HAUYMHAET HOBYIO WTepaluvio LUK
(ynpasieHue nepenaercs B Hayamo uukiaa). Eciaum e ycnoBre J0XHO
WX HEOMpeAeSeHHO, BBIMOIHSIOTCS BBIPAKEHUS, cleAyloliue 3a
onepaTopoM ITERATE, M UMUK npekpaiaercs. OnepaTop ITERATE
MPUMEHSIETCSI BMECTe ¢ METKOW JJIsI YKa3aHUsl TOYKM Tepexona (1o-
J0OHO omnepaTopy LEAVE B pa3d. 10.3.1).

Hanpumep:
DECLARE vresult CHAR (10);
DECLARE customerID NUMERIC;
SET vresult = '';
SET customerID = 0;
mylabel:
WHILE customerID < 100 DO
SET customerID = customerID + 1;
INSERT INTO Kimenter (ID xumeHTa)
VALUES (customerID);
ITERATE mylabel;
SET vresult = 'T'oToBO';
END WHILE;

B marHOM TipmMepe IIMKIT BBITTONHSAETCA A0 TeX IMOop, MOKa MepeMeH-
Has customerID HE CTAHET paBHOW 99 (omeparop ITERATE NepenaeT
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yIpaBieHWe B Hayajlo oleparopa WHILE, TOYHEE TOYKE C METKOM’
mylabel). Ilpy 3TOM B 1iMKJIE BbIIOJHSETCS TOJBKO OIIEPaTop J0-
OapieHusl 3amnMcu INSERT. B ciemyrouieil urepaumu nepeMeHHast
customerID craHer paBHoi 100 u Torma omeparop ITERATE HpeKpa-
TUT BbIIOJHEHUE LMKIA, NEPEeMEHHOH vresult OyIeT IPUCBOEHO
3HAYEHUE 'Toroso’, @ 3aT€M BbIYMCIUTE/IbHBIM IIpOLECC Hepeiiier
K CACYIOIIEH 3a LUKIOM KOMaH/IE.

10.4. XpaHumMble npoueaypbl
n pyHKLUMN

Ilpouenypbl U GyHKUMU SABASIOTCSA MOANPOrpaMMaMu, T. €. HEKMMU
Onoxamu BbipaxeHuili SQL, KOTOpble MOXHO MHOIOKPAaTHO BbI3bl-
Barb B SQL-3anpocax u/uiu U3 Apyrux mnpoueayp u GpyHKUUA Toraa,
KOIAa 3TO MoHanobutcs. Mexay npoueaypaMud U GpyHKUMSIMU MHOTO
obuero. M Te, W Apyrue BBINOJHSIOT ONpPeNeNeHHbIe AeUCTBUS
M MOIYT NPUHMMATb HApaMeTpbl, T. €. MHGOPMALMIO W3 BHEUIHUX
NPOrPAMMHBIX €IMHMII, KOTOPAs MOXET UCIOJb30BATLCA KOIOM ITUX
npoueayp U GyHkuuii. OTaduue Mexay npoueaypaMmu U GyHKUUSIMU
3aK/I109aeTcsl B Coco0e MX BbI30BA. BbIpaxkeHue BbI30Ba (DYHKIUU,
B OTJMYUE OT BbIPAKEHMS BbI30BA IPOLEAYPbl, MOXET y4yacTBOBATb
B Jpyrux BbIpaxkeHusx. Tak, Hampumep, BbI30B (PYHKIMHU SIN (x),
BbIUMCJISIONIE CUHYC 3HAYEHMS x U BO3BpallaloOlleil pe3yabTaT 3To-
IO BBIYUCIEHMS, MOXKET YYacTBOBaTb B KAauyeCTBE DJIeMEHTa B Oosee
CJAOXHOM BbIPAXEHUU, HAMPUMEP, 5 + SIN(120). TouHee roBopsi, B
BbIPAKEHUM MOXET IPUCYTCTBOBATh BbI30B ¢yHKuMU. Ilpouenypa, B
OTJMYKMe OT PYHKIIMHU, HE MOXKET YYaCTBOBATh B BbIPAXKEHUSIX.

XpaHUMBbIe TPOIEAYphl M (YHKIIUKU COXpaHSIOTCS Ha cepBepe Gasbl
JAHHBIX BMECTE C APYrMMU MeTagaHHbIMU. Korja Bbl BbI3BIBACTE
TIpolienypy wian (pyHKIWIO, cepBep 0a3bl JAHHBIX BEHITIONHSIECT €€ KOJ
1, eCIW 3TO 3aJaHO, BO3BpallaeT pe3yabTaT KiaueHTy. [lpolenypsl n
(byHKIIMY TOJIKHBI OBITH cHAYaja OMpeleleHBl W JHUIIb MOCIe 3TOTO
OHU MOTYT OBITh UCIIOJB30BAHBI B 3aIIPOCe WIN TIPWIOXKEHUN ITyTeM
HX BEI30BOB.

Onpeaenenue npoueaypbl B SQL umeeT cienyouiui CUHTAKCUC:
CREATE PROCEDURE mmMmallporeny el

(IN rvsllapameTpal tunllapaverpal,
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IN mvgllapameTpal THllapaveTpaZz,

IN mmallapaverpalN Tunllapaverpal,
OUT BerxozrorllapameTp)

BEGIN [ATOMIC]
Oneparopel SQL

END;

3aech KI0YEBOE CAO0BO IN 000O3HAYAET, UTO CAEAyIOlIee 32 HUM BbI-
paxkeHUe SBJSETCS BXOAHBIM IMapaMeTpoM, a KJIUYeBoe CIIOBO OUT —
BbIXOJIHBIM (BO3BpalaeMbiM) HapaMmerpoM. Ilpolenypbl MOIyT u He
UMETb BXOIHBIX M/MJIM BBIXOJHBIX MapaMeTpoB, T. €. BBIPAKEHUST IN
M OUT He gBasIoTcsl obs3aTenbHbiMU. [lapaMeTpbl MOIYT 3aaBaTbCs
CBOMMU MMeHaMu. Eciau mpoueaypa JokHa BEpHYTb B BbI3bIBAIO-
IYI0 IIpOrpaMMy Kakoe-TO 3HAUYeHME KakK 3HAYyeHME MepPEeMEHHOI
(napamerpa), TO 93Ta IepeMeHHas IOJKHA ObITh OObsIBIEHA BO
BHelliHedl mporpamme. I[locie ykazaHMsl BXOAHBIX M/WJIKM BBIXOAHBIX
MapaMeTpoB clieAyeT Koj Teja Mpolieaypbl, KOTOPbIM 3aKIovyaeTcs
B KJIIOYEBbIE C/10BAa BEGIN M END. Eciu oTOT Kox mpeacTasisieT coboii
COCTaBHYI0O KOMaH[y, cOJepXKalllyld HecKojbko KomaHa SQL, To mo-
c/le KJII0YEeBOIO CJIOBA BEGIN cjeayeT J00aBUTb KIIOYEBOE CJIOBO
ATOMIC (cm. pa3d. 10.1.1).

B crneayloiiem npumepe cozgaeTcsl mpolienypa, KoTtopask oOHOBISIET
TadNuLy Kimewnte IJI8 HEKOTOPBIX KiMeHTOB. Ilpoueaypa He AoJLKHA
BO3BpalllaTb HUKAKOTO 3HAYCHUS.
CREATE PROCEDURE updateCustomer
(IN vcustomerid INTEGER,
IN vName CHAR (20),
IN vNote CHAR (120))
BEGIN ATOMIC
UPDATE KimmeHTEH
SET Mma = vName, IlpmMeuaHme = vNote
WHERE ID xumenTta = vcustomerid;
END;
YroObl BbI3BaTb MPOLENYPY, NPUMEHSETCS KoMaHia CALL. Hanpu-
MEP, CJIEAYIOIIEE BBIPAXXEHUE BBI3BIBACT PACCMOTPEHHYIO MPOLEAYPY
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updateCustomer, IepenaBas el mapamerpbl, YKa3blBalOLIUe, KakKue
3HAYCHUS CIIEAyeT OOHOBUTD B TAOIWIIE KimeHTsr

CALL updateCustomer (1025, 'MBaHos MeaH MBaHoBMu', 'OueHb
BAXHLIT KJIMEHT') ;

XpaHumMas QYHKIMS CO3[AeTCsl aHAJIOIM4YHO Ipoueaype. Oco0eHHOCTb
3aKJTII0YAETCSl B TOM, UTO BXOJHBIE IApAMeTphl HEMOCPEACTBEHHO YKA3bl-
BAIOTCS1 B KPYIJIBIX CKOOKAX CHpaBa OT MMEHU (HYHKIMM, & BBIXOAHOU
napamerp (To4Hee, ero TUII) — IOCIe KIIOYEBOIo ¢I0Ba RETURNS.

Bot npumep onpeneneHust GpyHKIUUA products:
CREATE FUNCTION products (vcustomerid)
RETURNS CHAR VARYING (400)
BEGIN
DECLARE prod CHAR VARYING (400)
DEFAULT '';
DECLARE x ROW;
FOR x AS SELECT * FROM Ilpomaxu T
WHERE T.ID Kimenra = vcustomerid

DO
IF x.ToBap <> "'
THEN SET prod = prod || ', ';
END IF;
SET prod = prod || x.Tosap;
END FOR;
RETURN prod;

END;
JaHHasi GyHKLMS CO3[1aeT CIUCOK BCEX TOBApOB, MPUOOPETEHHBIX
KJIMEHTOM C YKa3aHHbIM UAeHTU(}UKATOpoM (vcustomerid), U BO3-
BpalllaeT ero B BHE CTPOKU, B KOTOPOM HAMMEHOBAaHMUSI TOBapoOB
Pasae/ieHbl 3aSThIMU.

B ommume or mpouedypbl, ¢yHKIMS MOXeET ydacTBoBatb B SQL-
BblpaxeHun. Clenyroinii Ko coaep>KUT BbI30B (PYHKIMKU products. OH
OOHOBJISIET T 3_6J'H/II_[y KimenTer, 3aHOCA B cToJber IIprmeuanre I KIUEHTA
C UIEHTU(PUKATOPOM 12345 CIIMCOK BCEX MPUOOPETEHHBIX UM TOBAPOB:

SET vcustomerid = 12345;
UPDATE KimMeHTH
SET Ilpmmeuanue = '[lpmoBpereno:' || products (vcustomerid)

WHERE ID xJjmMeHTa = vcustomerid;
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10.5. XpaHumMmblie moaynu

XpaHUMbIe MOJYJM MOIYT cCOAepxXaTb MHOXECTBO oOmpeleJeHUi
npoueayp u/unu dynkuuii. Boobuie rosopsi, npouenypbl U ¢yHK-
1IMHM, BXOMSIIKME B OAMH MOMYJb, MOTYT ObITb UM HE CBS3aHbl MEXIY
coboit. fA3zpik SQL mpenocTaBiasieT BO3MOXHOCTb 334aBaTh Pasiny-
HbIM I10JIb30BATE/NsIM 0a3bl JAHHBIX OINPENEJeHHbIC MOJTHOMOYUS
(em. ea. 11). Paciuupenue SQL, nopmepxupBampoliee MOCTOSSHHO Xpa-
HuMble Moayiu (SQL/PSM), nobaBisieT K yXe CyLIEeCTBYIOLIUM IIpa-
BaM JOCTyIla IOJHOMOYME Ha BBIIOAHEHME Moayjsd. OHO pacapo-
CTpaHseTCcd Ha Bce Mpoleaypbl M (PYHKUMU, KOTOPBIE COAEPKATCS
B oToM Moayne. [loaromy pacnpeneneHue npoueayp u GyHKIUNA Me-
KAy MOAYJSMU 11€1eco00pa3HO MPOU3BOAUTE C YU€TOM IOJHOMOYMMI
Pa3IMYHbIX MOJIb30BaTENEH.

HHH CO3aaHuAg MOCTOAHHO XpPaHUMOTO MOAYJISA CIYXKUT KOMaHAa
SQL:
CREATE MODULE mmsMoznyiis

END MODULE;
Bor mnpumep Moayias, coaepxkallero onucaHusl MNpouerypbl U
byHk1IMN:
CREATE MODULE mylibrary
CREATE PROCEDURE updateCustomer
(IN vcustomerid INTEGER,
IN vName CHAR (20),
IN vNote CHAR(120))
BEGIN ATOMIC
UPDATE KimMeHTH
SET Mma = vName, IlpmMeuaHme = vNote
WHERE ID xumenTta = vcustomerid;

END;

CREATE FUNCTION products (vcustomerid)
RETURNS CHAR VARYING (400)

BEGIN
DECLARE prod CHAR VARYING (400)
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DEFAULT '';

DECLARE x ROW;

FOR x AS SELECT * FROM Ilpopaxu T
WHERE T.ID KimenTta = vcustomerid

DO
IF x.ToBap <> ''
THEN SET prod = prod || ', ';
END IF;
SET prod = prod || x.Tosap;
END FOR;

RETURN prod;
END;
END MODULE;
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YnpaBsneHue
npaBamMmu goctyna

Y 06a3bl JaHHBIX MOXET ObITh HECKOJbKO IOJb30BaTeNel ¢ pasiny-
HBIMU TIpaBaMU IOCTyNa K ee o0bekTaMm. Tak, OmMHUM ITOJIb30BaTEIsIM
paspelieHO0 TOJbKO MNPOCMATPUBATH HEKOTOPhIE TaOMUIIbl, APYIUM
pa3pelIeHo TOJbKO MPOCMATPUBATh U AOOAB/SITH HOBBIE 3AITUCU, HO
3aNPEIICHO UX yIaIaTh U T. II. HeKoTrophle moap30BaTenn MOLYT yC-
TaHABAWBATh IIpaBa AOCTyIla K 00beKTaM 0a3bl JAHHBIX IS APYTHX
10J1b30BaTENECI.

PasrpaHunyeHue npap aocTymna SBISETCI BAXKHBIM CPENCTBOM 3aLIUThL
0a3bl JaHHBIX OT HEMpPaBIWILHOTO WCITONB30OBAHUS CcoOMepKalIeiicst
B Helt nHGpOpMAlIMK PA3IMYHBIMU KATeTOPUSIMU I10Jb30BaTeNeH.

11.1. NMonb3oBaTenu

Ilonbp3oBarenn 6a3 AaHHBIX MOIYT MMETb pasHbie MNPUBWIECTUU (MOJ-
HOMOYMS, TIpaBa JOCTYIA) U TI0 00BEMY 3TUX NPUBUJICTUN pasmens-
I0TCS HA HECKOJIbKO KAaTeropui;

O aaMuHuUcTpaTOp 0a3bl JAHHBIX;
O Baanenely oObEKTOB 0a3bl JAHHBIX;

O npuBUIETUPOBAHHbBINA [0Jb30BATEIb, MMEIOIIMHA MpPaBo Mpeaoc-
TaBJISITh TIPUBUJICTUH;

O mpuBUICTUPOBAHHBINA TONB30BATETh, HE WMEIOIIMI IIpaBa IIpe-
JOCTaBJISATh MPUBUICTUM;

a PAIOBLIC I1OJIB30BATCIM.
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11.1.1. AgMuHucTpaTtop 6a3bl AaHHbIX

HaubonpiiuMu npuBuierusMu o0aanaer aaMUHKUCTPaTOp 0asbl AaH-
Hbix. OH UMMEEeT Bce mpaBa Ha JoOble AeCTBUSA ¢ 0a30i JAHHBIX,
B TOM YUCJ€ M IIPaBO IPEeIOCTaB/ISATh M aHHYJIMPOBATb IPUBUIETUU
Ul APYrMX Iojb3oBareneii. Pasymeercsl, mpu 3TOM OH HeEceT U
OyJbLIYI0 OTBETCTBEHHOCTb, IIOCKOJIbKY JEIKO MOXET UCIOPTUTb KaK
JaHHbIE, TAK U camy 0asy, WM HApYLIUTb yXe HaTaXeHHbIe [IpaBuia
paboThl C HEld.

TTpu ycranoske CYB/l Ha kommbloTep TpebyeTcsi BBECTU peructpa-
LIMOHHOE MMSI WJIM YYETHYIO 3amuch mnojb3oBatens (login) v mapoib
(password). B miepBbIif pa3 cieayeT BOCIOIb30BAThCSl CBENEHUSIMU U3
PYKOBOJACTBA TIO YCTAHOBKE. 3apernCcTpUPOBABLINCH IO JTaHHBIM
HAMeHeM, BbI aBTOMAaTUIECKN CTAHOBUTECH aMIUHUCTPATOPOM 0a3bl JaH-
HBIX, T. €. MPUBUJIETUPOBAHHBIM MOJb30BATENEM C MOJIHBIM 00BEMOM
npaB. Tenepb Bbl MOXeTe W3MEHUTb MapoJib, YTOObI HUKTO, KpoMe
Bac, HE MOT CTaTb HU AAMUHMCTPATOPOM, HU JaXe OOBbIYHBIM IOJb-
3oBaTesieM 0asbl JaHHbIX, €C/IM Bbl HE coolluTe eMy mnaposb. Eciau
XK€ BbI TIepeiainTe Maposib IPYroMy Mojib30BaTesto, TO OH MOXET BOWTU
B CUCTEMY B KauecTBe afMWHUCTpaTOpa U, U3MEHWUB MapoJib, JUILINUTD
Bac BO3MOXHOCTHU OBITh agMHHHUCTpaTOpoM. OOBIYHO y 0a3bl JaHHBIX
€CTh HeCKOJbKO aIMUHUCTPATOPOB Ha cllydyail, eclii OAUH M3 HUX
3a00J1eeT U1 YBOJUTCS.

Wrak, agMuHucTparop, UMesl Bce MpUBUIETUU, [IEPBbIM I€A0M "CO3-
Jaer" nojb3oBaTesieil 0a3bl AdHHBIX, ONpeAessl [ HUX MMeHa
u npaBa. OH MOXeT Co3[4aTh U MAKCMMAIbHO IPUBUJIETMPOBAHHOIO
M0JIb30BATE, T. €. €1l OJHOro agMuHucTpaTopa. B n0b60ii MOMEHT
QAMUHUCTPATOP MOXET M3MEHUTb PaHEE YCTAHOBJIEHHbIE IpaBa Jo-
0O0ro Iosb30BaTEIS.

Eciu agmMuHucTpaTopy HEOOXOMWMO BBIMOJTHUTH KaKyIO-TO paboTy,
IUTST KOTOpOil He TpeOyloTcs Bce MPUBKWIETHH, TO €My JyJllle BONTH
B CHCTEMY IO MMEHeM II0JIb30BaTesI ¢ MUHHUMATBHBIMUA TTPUBHIIES-
TMSAMHA, KOTOPBIE ITO3BOJIAIOT PELINTh 3amady. DTO OOBIMHAS Mepa
3AIIUTHI OT TAXKETBIX ITOCISACTBUI BO3MOXHBIX OIMTMOOK.

11.1.2. Bnapgeney o6bekToB 6a3bl AaHHbIX

JIt000i#1 monb30BaTeib, KOTOPHIA CO3Mal HEKUI O00BEKT 0a3bl JAHHBIX
(Tabnuily Uau MpeacTaBieHue), CTAHOBUTCS BAaAeblieM (owner) 3TO-
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Iro 06’b€KTa, T. €. IPUBUWICTUPOBAHHbLIM I10J1b30BATCICM, JIM6O0 MOXET
Ha3HA4YUTb APYroro Bjiaaic/jblid.

Bnagenenr tabmuibel obmagaeT BCeMU MNPUBUIIETUSIMU OTHOCUTEHHO
9TOi TAOMULIBI, BKIIIOYAS YIIpaBRIeHUe JOCTYIIOM K Heil. [Ipeacrasienue,
SIBJISISICh BUPTYAJIBHOI TaOIULIE, BCerma CO3JaeTcsl Ha OCHOBE YyXKe
UMEIOIINXCST Tabnuir 6a3el JaHHBIX. [Ipudem Biamesel mpeacTaBie-
HUSI MOXET M He OBITh BiIafeablieM UcxoaHblx Tadaui. [TosToMy Bia-
JeNell TpeACTaBIeHusT TIOJIyYyaeT OTHOCHUTETbHO HETO IPUBWIETHUU,
AHAJIOTUYHBIE UMEIOIIMMCS Y HEr0 OTHOCUTETbHO UCXOMHBIX TAOIHII.
DT0 menaeTcst AL TOTO, YTOOBI, CO3/IAB MpEACTABIeHNE, HEJIb3s ObLIO
OOOWMTH 3aIIUTY MCXOMHON TAaOJUILI, BIAAE/bLIEM KOTOPOW SIBISIETCH
JIPYTOii MOIb30BATENb.

11.1.3. [ pyrue nonb3oBarenu

AIIMUHUCTPATOPbL U Biaje/blbl 0O0beKTOB 0a3bl JaHHbIX MOIYT IIpe-
JOCTABJISIT IPUBWJIEIMM APYTUM IoJib3oBaTe siM. Cpeiu 3TUX Mpu-
BUJIETUI €CTh U IIPaBo IpeipocrapieHus npusuiernii. [loabsosaresnu,
HE SIB/SIIOLIMECS aAMUHMCTPATOpAMU MJIM Biaje/ibliaMU, & TAKXKe Te,
KOMY [IPUBUICTUPOBAHHBIC 110J1b30BATE/IM CIICLMAIbLHO HE IPelocTa-
BUJIM MpaBa JOCTyla, HasbiBaloTcs nyonukoii (publicy. Ecain npuBu-
JISTMPOBAaHHbIN [10/1b30BaTe/b [PENOCTABISICT MpaBa JAOCTyNa TUIIA
PUBLIC, TO MX IIOJIy4alOT BCE I10J1b30BaTe/lU 0a3bl JaHHbIX.

11.1.4. Co3paHne nonb3oBarenen

O6pryHo k CYDB/ mpuaraercsl psii yTWINT, B UMCJIO KOTOPBIX BXO-
JUT W YTUIKUTA IJISI CO3AAHUS TI0JIb30oBaTeNe U MPeaoCTaBAeHUs UM
npaB. C ee MOMOILBIO AAMUHUCTPATOP MOXKET CO3[AaTh IMOJb30BATENS
U HAJEIUTh €T0 ONMpeAeJeHHBIMU TTPUBUIETUSIMU.
B SQL 151 co3naHus moab30oBaresl CAY:KUT ONeparop CREATE USER!
CREATE USER mmMmallojsis30BaTE A
[WITH
[SYSID mpentudrraTopllosIiE30BaTEIS]
[PASSWORD 'maposs']]
[CREATEDB | NOCREATEDRB]
[CREATEUSER | NOCREATEUSER]
[IN GROUP mmsglpyrmms [, ...]]
[VALID UNTIL 'Bpemsg'];
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31ech B KBaJpaTHbIX CKOOKAX yKaszaHbl HEoOs3aTe/bHble KOMIIOHEH-
ThI, a BEPTUKATLHON 4YepTOll pasmeeHBbl ajbTepHATHBHBIE BapUaHTHI
sHaueHui. JaHHbIA OIepaToOp MO3BOJSIET CO3/1aTh MMsI I10/1b30Bare-
IS, 3a71aTh €My Mapojib (PASSWORD), JaTh OCOOBIE MpaBa Ha CO3MAHNE
0a3bl JaHHbLIX (CREATEDB) W MoJb3oBaTeliell (CREATEUSER), pacipe-
JIEMUTh MO TpymmaM (IN GROUP) W OTPAaHUYUTH BpeMs, B TeUeHHE
KOTOPOIro JaHHBIH 110J1b30BaTe/1b OyaeT akryaueH (VALID UNTIL).

Yr1o0Obl yAaIUTb 110b30BATENSl U3 CUCTEMbI, MOXHO NPUMEHUTH Ta-
KOW orneparop:

DROP USER mmsgllosibB30BaTeENISI;

11.2. NMpepocTaBneHne npusunerni

Kak yxe orMeuanoch paHee, aiMMHUCTPATOp 0asbl HAHHBIX UMEET
Bce NMPUBWIETMU Ha Bce OOBEKTHI Oa3bl JAHHBIX; Biaaesell o0bekTa
TAKKe MMEET Ha Hero Bce IpaBa. I1pou3BO/bHBIA IOAb30BATENb HE
UMeeT MpaB A0 TexX Mop, MOKa OHU He OydyT MpenocTaBieHbl eMy
CIIeIMaIbHO TE€M I10J1b30BaTe/]EM, Y KOTOPOIO VK€ €CTh 3TU IIpaBa u
KOTOpBIii 0bjIafiaeT TakKe IpaBOM IMPEAOCTaBIsATh MMpaBa APYTUM
[10J1b30BATE/ISIM. DTO PEKYPCUBHOE OMpele]eHNe BO3ZMOXHOCTEH Ha-
3HauaTh NMpuBUiernu. Ha mpakTtuke sta pekypcus "packpyuyuBaercs”
cneayrouuM obpasoM. CHavyasa aaMUMHUCTPATOP CO34deT I0Jb30Ba-
Teseil (TouHee, UX MMEHA) U TIPEeNOCTaBIsIeT UM HEKOTOpble Mpasa.
Ecau KT0-TO M3 yXe co3maHHbIX I0JAb30BaTeNell MMEeT IPUBUIETUIO
nepegaBaTh MpaBa, TO OH MOXET, co3AaB TaOJAUIy WU TIpecTaBie-
HUe, Mepeaarh NpaBa HA Hee APYIUM Ioab3oBaresaM. U Tak ganee.

IIpenocrapieHue NPUBWIETMIA OCYLIECTBILETCS C IIOMOLIBIO Ollepa-
TOpa GRANT (MpeJoCTaBlsITh, paspellaTb), KOTOPbIii WMeeT Takoi
CUHTAKCUC:
GRANT cmmcokllpas

ON obrexT

TO cmmcoxllosp30BaTesEN

[WITH GRANT OPTION] ;
31ech Heobs3aTeNbHble (B KBAaApaTHLIX CKOOKAax) KJIOUYEBbIe CI0BA
WITH GRANT OPTION (C TIpaBOM Iepeaauyu) TPUMEHSIIOTCS, €clu
[10J1b30BaTe/ISIM [IPEJOCTABILETCS [IPABO [€pe/laBarb Ipasa.
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IIpaBa B crucke npaB oneparopa GRANT pasfie/stoTces sansrbiMu. Eciu
HEOOXOAMMO [IPEIOCTaBUTh BCE IIPaBa, TO BMECTO CIIMCKA MOXHO yKa-
3aTb KJIIOYEBBIC CJ0BA ALL PRIVILEGES (BCE IPUBUIETUU).

B SQL:2003 nmpaBa MOTyT IPUHUMATh CJAEAYIOIIUE 3HAYEHMSI:

a
a
a

a
a
a

SELECT — IPaBoO IIPOCMOTPA;
DELETE — MPaBO YAAJCHNS 3aInCeit;

INSERT [ (cmmcoxCronbros)] — IPaBoO A00aBA€HUS HOBbIX 3allu-
ceil ¢ yCcTaHOBKOH 3HAYEHMM A YKA3aHHbIX CTOJOLIOB; €CJU
MMEHA CTOJIOLIOB HE YKa3aHbl, TO /IS BCEX CTONOLIOB;

UPDATE [ (cmomcoxCrosabros)] — IIPaBO U3MCHCHUSI 3HAYEHUN
YKa3aHHBIX CTOJ'[6HOB; €CJIN HMCHa CTOJ'[6HOB HE€ YyKa3aHbI, TO
HpEaAnoJaararoTcs BCE CTOJ'[6HI)I;

REFERENCES [ (cmmcorCrosbrios) ] — IIPaBO JOCTyIla K Ta6nmue,
Ha KOTOPYIO CCbLIACTCA JaHHAA Ta6JII/ILla;

USAGE — MpaBoO Ha JOMEHBI, HAOOpEl CUMBOJIOB, COMOCTABICHUS
1 TPAHCTISIIIVN;

UNDER — IIPaBO Ha CTPYKTYPUPOBAHHDIE TUIIbI JAHHbIX;
TRIGGER — TIpaBO Ha WCIOIb30BAHNE TPUITEPOB;

EXECUTE — IIpdaBO H4 BBIIIOJHECHNEC BHELLHEN! porpaMMal.

OO0BEKT B OrIeparope GRANT MOXKET MPUHUMATH CICAYIOIINE 3HAYCHN:

auaoaaa

[TABLE] mmsTabiimiiel,

DOMAIN mmsa/joMeHa,

COLLATION mmszConocraBJIeHIA,

CHARACTER SET mmaCumBosbHOTOHabopa,

TRANSLATION mmsaTpaHCHALMI,

TYPE cxemaTnyecky OOCO3HAUYEHHE MOJIE30BaTeJNbCKUI THI,

SEQUENCE mnmsal'eHepaTopallocyenoBaTejlbHOCTHI
cnenuuraTopyrazarenagllabioHa.

Cnucox MoJjib3oBaTe/iell B oleparope GRANT COCTOUT U3 perucrpaiu-
OHHBIX UMEH ToJIb30Baresieit, pa3fefeHHbIX 3ansThiMi. BMecTo cniu-
cKa MOXHO yKa3zaTh KJIWOYeBOe cJI0BO PUBLIC (1ybnuka). B atom
cydyae MpaBa, yKazaHHbIE B oNepaTope GRANT, MOJy4YaloT BCE MOJb-
30BaTeNu 6a3bl TaHHBIX.
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11.2.1. Ponu v rpynnbl

Ecau monp3oBateneit 6a3bl JaHHBIX HEMHOIO, TO IPU MPEIOCTaB-
JIEHUU UM TPaB MOXHO MCMHOJb30BaTh MPOCTbI€ CIUCKU UX UMEH.
B npoTuBHOM cnyyae HasHaueHME W KOHTPOJIb 32 MpaBaMu cTa-
HOBSITCS JOBOJIBHO TPYAOEMKHUMU. YJOOHBIM BBIXOIOM U3 TOJO-
JKeHHUS SBASETCS MCIOJb30BAHUE POJieid MM TPYII MOJb30BaTe-
aeii. B SQL:2003 ucnonb3yercs MoHsITUE poju (role), olHAKO ero
HET B OCHOBHOM CTAaHAApTe, a MOTOMY MOXET He ObITb B HEKOTO-
pbix peanuszanugax. Ilepea ucnonb3oBaHUEeM poJiell HeoOXOAUMO
yoenutbesi, uTo ux noaaepxusaer Bawa CYB/. Muorue CYBJ]
MPUMEHSIOT TIOHSITUE TPYNIbl MOJb30BaTelell, KOTOpoe aHajo-
TUYHO MOHATHUIO POJM.

IIpu ucnonb3oBaHuu poiu (IpyIIlbl) IpaBa HA3HAYAKOTCA AJISI pOIU
(rpyminbl), a 3aTeM IS KQKIOTO TOJIb30BATENsl yKAa3bIBAETCs, KaKYIo
pOJdb OH UIrpaeT WM B Kakylo rpymnmy BxoauT. Kak poisb, Tak u
TpyIIIa XapakKTepu3yrTcsd UMECHEM.
I[J'ISI CO3OaHUs pOJIN UCITOJIB3YECTCHA TaKOM CUHTAKCHUC:
CREATE ROLE mmMsPouii;
ITocne CO3JaHHKA POJM OHA HA3HAYACTCA I10JIb30BATC/IsIM!:
GRANT rmmaszPosr TO crmcoxllosp30BaTesneri;
Hasnauenne npaB JJId pOJIM MPOU3BOANUTCS C MOMOIIBIO CIICAYIOIIETO
BbIPA2KCHMA:
GRANT crmcokllpas
ON obmexT
TO rmsPos
[WITH GRANT OPTION];
Ecaun peanuszauus SQL nonaepxuBaeT NOHATUE HE posu, A [PyIl-
IIbl, TO CUHTAKCUC oIeparopa IjJd CO3OaHUSA TPYMNIbl MOXET OBITh
CACAyIOlUIUuM:
CREATE GROUP rmmalpyrmmr WITH crmcoxllone30BaTesier;

B cnenyrommx pasmenax paccMOTpUM HECKOJIBKO TTPUMEPOB MPEemoc-
TABJICHUS PANUYHDBIX TPUBUIETUIN.
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11.2.2. NMpaBo npocMoTpa AaHHbIX

s npenocTaBieHMs] IIpaBa MPOCMOTpA TaOAMIbI WM MPEeACTaBIe-
HUs, HAMPpUMED, IIpomaxy BCEM ITOJIbB30BATCIIAM 0asbl JAdHHBIX MOXKHO
BOCIIOJb30BATbCA CACAYIOLIUM OII€PATOPOM:
GRANT SELECT
ON Ilpomaxm
TO PUBLIC;
Tabnuua nponaxyu MOXET UMETb CTOJIOEI, HAMPUMED, llexa, KOTOPbIH
HEXEIATC/IbHO IIPCAOCTABIATE BCEM I10JIb30OBATCIISIM. B stom cliyyac
PEKOMEHAYETCSI Ha OCHOBE Ta6.J'H/IHI)I Ipomaxu CO3J4aTb IPECACTABIIC-
HUE, B KOTOPOM HET CTO.H6L[OB, IIPOCMOTP KOTOPLIX Bbl XOTC/IU OBl
3aIIPETUTD:
CREATE VIEW Hpo,ﬂa)KM_BM,Hl AS
SELECT Toeap, Kommuecrso, OmmcaxHue
FROM Ilpomaxu;
GRANT SELECT
ON Hpo,ﬂa)KM_BM,Hl
TO PUBLIC;

11.2.3. MpaBo n3MeHATb AaHHbIe

IIpennonoxuM, MeHeIKepy IO IMpoaaxaM (perucTpaluoOHHOE UM
SalesManager) pa3pelieHO W3MEHSITb 3HAYEHUS llena B TaOJMIAX
Tosape U Mpomaxu. YTOObI MPEAOCTABUTbL €My TAaKOE€ MPaBO, J0OCTa-
TOYHO BBIITOJIHUTDH cnez[y}omnﬁ OorIeparop:
GRANT UPDATE (lleHa)

ON Tosaper, lIponmaxwu

TO SalesManager;
Ecau MeHemkepy HyXHO paspellinTb U3MEHATb 3HAUEHUSI HECKOJb-
KHUX CTOJ'[6HOB, TO B OIICPATOPE GRANT CJICAYET NECPECUYNUCIIUTD UX UME-
Ha 4€pe€3 3aliATylo, a €CJIM HYXKHO pa3pClIMTb U3MCHATb BCE cTonob-
IObI, TO CTOUT UCITIOJb30BATH Takon oITIeparop:

GRANT UPDATE
ON Tosaper, IIponmaxwu

TO SalesManager;
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ﬂﬂﬂ OpeaocCTaBjICHUA IIpaBa H06aBﬂﬂTb 3dlnucu BMECTO KITIOUYEBOI'O
CJ10BA UPDATE HY2KHO MCIIOJb30BATH KJIIOYECBOEC CJIOBO INSERT. B cne-
JyIOLIeM NpUMepe IPeloCTaBIIIOTCd IpaBa HA U3MEHEHUE U J0DaB-
JIEHUE 3allUCEN BO BCE CTOJIOLDI:
GRANT UPDATE, INSERT
ON Tosaper, IIponmaxwu

TO SalesManager;

11.2.4. MNpaBo yaanaTtb 3anucwm

npaBO Ha yaaJIcHHE 3anucen IPpEAOCTABILIETCS OUYEHD ITPOCTO, HATIPUMED:
GRANT DELETE
ON KimeHTr, CoOTpynHUKM, TOBapPEL

TO SuperManager;

11.2.5. NpaBo Ha ucnonb3oBaH Ue CCbiNIOK

Tenepb paccMOTpUM IMpUMEpP IMPeIOoCTaBAeHUs IPaB HAa MCIOAb30Ba-
HME€ CCbUIOK OAHMX Tabnuu Ha apyrue. Tak, aBe Tabaulibl OKa3bl-
BAIOTCSl CBSI3AaHHBIMM, €CIM B OAHON Tabiauile 3aiaH BHELIHUMH
K104, CChUIAIOLIMICS Ha IEPBUYHBIA KIIOY B APYroil Tadnuie
(cm. pazo. 7.1.3). B oToM ciydyae eciu y IOJb30BATENSl €CTh IpaBa
JOCTyIla K IEepBoii Tabulle, TO OH MOXET IOJyYUTh HEKOTOphIE CBE-
JEHHSI W M3 BTOPOil, JAaxe ecjd y HEero HeT IpaBa JOCTyla K 3TOU
tabnuue. IlpeanoaoxumM, Mojab30BaTENI0 CTANIO U3BECTHO O MOSBIIE-
HUM B 0a3e AAHHbIX OCOOOK TabJULbl CoTpynHMKM CexpeTHO, CO-
JepxKalleidl OTAeAbHbI CIHUCOK COTPYIHMKOB, HAIpPUMEP, MpPeACTaB-
JEHHBIX K MPEeMUM WM, HA00OPOT, K yBOJIbHEHUIO. EMy Takxke crano
M3BECTHO, YTO MEPBUYHBIM KJIIOYOM B 3TOil Tabnule SIBASETCS CTOJ-
6eu 1D. OQHAKO I0Jb30BaTEAb HE MMEET HUKAKMX IIpaB Ha 3Ty Tad-
JIMIly, Jaxe IpaBa Ha MpocMoTp. Torma oH MOXET y3HaTb, KTO IONalx
B CEKPETHBIA CIIMCOK, CIEAYIOLIUM O0pa3oM.

CHavayia OH co3maeT TaGJTI/IHy mytab CO CTOJOLIOM ID, KOTOPBIN OII-
peaeasieT Kak BHEIIHUN KIKY CO CCHUIKON Ha,TaGHMHy CoTpynHM—
KJY_CEeKPeTHO
CREATE TABLE mytab (
ID INTEGER REFERENCES COTPYIHMKM CEKPETHO

)i
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3aTeM MOJb30BaTe/b MbITAETCSl 1OOABUTH HOBBIE 3alIUCU B CBOIO Tad-
JUILY mytab, nogbupasi 3HaueHus crosudua 1p. Eciu BbhIOpaHHOE UM
3HAYEHUE IPUHUMAETCH TabAULEU mytab, TO COTPYAHUK C JaHHBIM
UASHTU(PUKATOPOM HAXOAUTCS B CEKPETHOM CIIMCKE, 4 B IMPOTUBHOM
c/lyyae — HeT. Y3HaB TakKUM CIIOCOOOM CHUCOK MAEHTU(HUKATOPOB
COTPYJHUKOB CEKPETHOIO CIIMCKA, LUIIMOH MOXET I10 APYroi Tabsu-
11e (Hampumep, Corpymamxy) Y3HATh PAMWIMU T€X, KTO ObLT 3aHECEeH
B CEKPETHBIA CIIUCOK.

TToatomy cornacHo cranaapty SQL:2003 mpasa Ha HCIOJb30OBAHUE
CCBUIOK JIOJKHBI YCTAHABIUBATHCS SIBHO:

GRANT REFERENCES (ID)
ON CoTpymHUKM CEKPETHO

TO PersonManager;

OTo HEe MO3BOJIMT UCIIOJIH30BATh ONMUCAHHBIA MIpUEM B3JIOMA 3AIUTHI.

11.2.6. [lpaBo Ha fOMEHDI

Ilpu cozpaHuu TabaUL HEPEAKO UCIIOAb3YIOT OIPECICHUS] 1OMEHOB.
JloMEeHbI [103BOJSIIOT OIPEASIUTb OJHOTUIIHBIC CTOOLbL ¢ OJUHAKO-
BbIMU OrpPaHMYEHMSIMU, HAXOAAIIMECS B PaslIUYHbIX TabauLAx
(cm. pazo. 7.1.1).

Hanpumep, MOXHO omnpeaeiuTb AOMEH Bonus (MpeMHUs) C TUIIOM
JAHHBIX DECIMAL (9,2) W OrpaHUYEHUEM, COIJIACHO KOTOPOMY IIpe-
MUSI He MOXET ObITh OTpullarebHol 1 6osbiue 15 000:

CREATE DOMAIN Bonus
DECIMAL (9, 2)
CHECK (Bonus >= 0 AND Bonus <= 15000) ;
TOFﬂa OTOT JOMEH MOXHO IIPUMCHUTDH I OIPCACICHUA CTOH6HOB
B OIHOU WJIM HECKOJbKUX Tabauiax. Hanpumep:
CREATE TABLE [lnaTexHas BEIOMOCTH |
ID INTEGER,
Vs VARCHAR (25),
Oxjyan DECIMAL (9,2),
IIpemmta Bonus
)i
O,Z[HE[KO IIpu UCIIOJB30BAHHMU AOMEHOB MOIYT BOSHUMKHYTbL BOIIPOCHI,
CBSI3aHHbIC ¢ O€30I1aCHOCTbIO. TaK, BEPXHAA I'paHHuLA IPEMUUN MOXET
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SIBJSITbCSL CEKPETOM JJisI OONbIIMHCTBA MoJb3oBaTeneil. OJHaKo nio-
00i1 0Jb30BATEIb MOXET CO34aTh TAOJMIY CO CTOJOLOM, KOTOPbLA
omnpejeeH 4epe3 JAOMEH Bonus. IlocTeneHHO yBeJMuMBasl 3HAYEHUS
B BTOM CTOJIOLE, IIOKA OHU IPUHUMAIOTCS TaOauLel, MOXHO y3HAaThb
MAaKCHMaJlbHO€ 3HAYeHUE (IOIbITKA BBECTU OOJIblliee 3HAYCHUE OyaeT
orBepruyra CYB/1).

YToOBI HE MOMYCTUTh TAKON BO3IMOXHOCTH, BJlamelell JoMeHa (TOT,
KTO €Tro cOo3Iaj) JOKeH SIBHO ITIPEIOCTaBUTH IIpaBa HA €ro MCIOJb-
30BaHKE, HATIPUMED:
GRANT USAGE
ON DOMAIN Bonus

TO PersonManager, President;

11.2.7. NpaBo npepgocTaBnaTb NpaBa

Ha npaktuke Hepenko AenaloT Tak, YTOObl IIpaBa JOCTYyIa MOT Ipe-
JOCTaBJISATh TOJbKO AAMUHUCTPATOP W BIAJeblibl OOBEKTOB Oasbl
JaHHbIX. Ilpu 5TOM Biageablbl MPEAOCTABISIOT IIpaBa TOJAbKO Ha
00BEKThl, KOTOPbIMU BAaneioT. TpeTbu aMlA, MOAYYMBIIME IIpaBa
JOCTyIla OT aIMMHUCTPATOPA U/UM BAANENbIEB, YXKE€ HE MOIYT Ipe-
JOCTaBJIATh MpaBa. Bo MHOTMX ciydyasx 9TO BIOJHE Pa3yMHOE orpa-
HUYEHUE, MO3BOJSIONIee aAMUHUCTPATOPY M BladeabliaM COXPAaHUTh
JOCTaTOYHO MOJHBII KOHTPOJIb Hanl cucTeMoi. BMecTe ¢ TeM BeTpe-
YaIOTCs CUTYallMU, B KOTOPBIX KeJaTesIbHO AeJIerMpoBaTh MpaBo Ipe-
JOCTaBJISATh CBOM COOCTBEHHbIC IIpaBa APYTrMM I[OJAb30BaTeNsIM (Ha-
NpUMep, CBOUM CMEHIIMKAaM, Ha IepUoJ OTiycka U T. m.). C aToii
lIeJbl0 B OIEPaTope GRANT MCIIOAB3YIOTCS KIIOYEBBIE CJIOBA WITH
GRANT OPTION.

B crenyioniem npumepe TMpaBo OOHOBISThL U JOOABIATH 3amucu
B T&6HHH€ Corpynuuxku IPEAOCTABIACTCI MEHEIXKEPY IO IIpoJaKaMm
¢ UMCHEM SalesManager.ITqueM’eMy IPpEaoCTaBISCTCA MPAaBO II€-
peaaBaTh MOJYYEHHBIE MPABA MOCTYNA IPYTroMy MOJIb30BATENIO.
GRANT UPDATE, INSERT

ON CoTpyOHUKU

TO SalesManager

WITH GRANT OPTION;
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Tenepb MCHEI2KED II0 IIpoJdaxKaM MOXET IICpCadTb CBOMU IIpdBa IIO-
MOLLIHUKY ¢ UMEHEM AssistantManager:
GRANT UPDATE, INSERT
ON CoTpyOHUKU

TO AssistantManager;

11.3. OTmeHa npuBunernia

Co BpeMeHeM 00513aHHOCTU I10Jb30BaTeNeil Ga3bl MEHSIOTCS, KTO-TO
U3 HUX MOXET HepeiiTu Ha CTOPOHY KOHKYpPEHTa U, HAKOHEL, HEeKO-
TOpPbIe paHEe MNPEJOCTABACHHbIC MPUBUIEIMU MOIYT OKAa3aTbCsl IPO-
CTO OLUMOOYHBIMU C TOYKM 3peHUs] oOllel 3aliuThl 0asbl JaHHBIX.
B sTux cnyyasix nosipasiercsi HEOOXOAUMOCTb OTMEHUTb NPUBUIEIUU.

OTMeHa TIPUBWJIETHI BBIMOMHSIETCS C MTOMOIIBIO OIepaTopa REVOKE
(oTMeHa, aHHYJMpOBaHuUE):

REVOKE [GRANT OPTION FOR] crmcoxkllpas
ON obrvexT

FROM cmmcokllosnssoBareser; [RESTRICT | CASCADE] ;

3nech B KBaAPATHBIX CKOOKAX YKa3aHbl HE0oOs3aTesbHbIE DJIEMEHTHI,
a BepTUKAIBHOI YepToll pasmeieHbl aTbTepHATUBHBIC BAPUAHTHI 3HA-
yeHuit. He TpyaHO 3aMeTUTb, YTO CHUHTAKCUC OIEPATOPAa REVOKE
aHaJOTMYEeH CHHTAKCUCY OIepaTopa GRANT.

C mToMOLIbIO orieparopa REVOKE MOXKHO OTMEHUTDH YKA3aHHDBIC B CITU-
CKE€ IIpaBa [1Jid HEPCUYUCICHHDbIX HOHb3OBaTeﬂeﬁ.lij 9TOM MOXHO
AHHYJIMUPOBATH BCE ITpaBa UJIMN TOJbBKO HEKOTOPDLIC. PaCCMOTpI/IM 3Ha-
yeHus1 Heo0A3aTeNbHbIX KII0UEBbIX C/IOB:

O cascabE (KackamiHo) — OTMEHSIOTCS yKaszaHHble IIpaBa y Iepe-
YUCJIEHHBIX TOJB30BaTeNlel, a TAKKe y TeX, KOMY 3TH IOJIh30Ba-
TEJNM YCIEIU NPeAOCTABUTh NaHHbIE MPaBa;

O RESTRICT (OrpaHU4YUTh) — OTMEHSIIOTCS IIpaBa y I0Jb30BaTENCH,
KOTOpble HUKOMY JIpYroMy ux He mnpegoctaBnsiin. OIHAKO eciu
[OJIb30BATe/b yKe yCIle]d IpeloCTaBUTh [1paBa, yKa3aHHbIE B 3TOM
ornepaTope REVOKE, TO OIeparop He OyIeT BBbIIOJHEH U IOSBUTCS
coobilieHue 06 olIUOKe;

0 GRANT OPTION FOR (IIpaBO MPEAOCTABICHUS IUIS) — TIPUMEHSIeTCS,
YTOOBI OTMEHWTh Y IIOJb30BaTellsd MpaBo TiepenaBaTh YKa3aHHBIE
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IpaBd, HO OCTABUTb 3TU IIpdBd 34 I10Jb30BATCICM. Ecnu oII€parop
REVOKE COACPKUT GRANT OPTION FOR M CASCADE, TO OTMCHAIOTCA
BCC€ IIpaBa, INPCAOCTABJACHHBLIC I10Jb30BATCICM, A TAKXKE IIPaBO
OTOI'0 II0JIb30BATEC/IA Ha MNPCAOCTABJICHUEC IIPdB. Eciu B REVOKE
€CTb GRANT OPTION FOR M RESTRICT, TO BO3MOXKHbI CIACIYIOLIUC
JBa BApHUAHTA:

e eCIU TOJb30BaTeNb ellle He MPEeAOCTaBIII JIPYyToMy TOJIb30Ba-
TENo TIpaBa, KOTOPEIE BB Y HETO OTMEHSIETE, OllepaTop REVOKE
BBITIOJTHAIETCSI, OTMEHSISI TakKe IIPpaBO BTOTO IIOJb30BaTEINs
TIPEIOCTABISTE TIPaBa;

e eCJIM TIOJIB30BATENIb YK€ MPEIOCTABWI KOMY-HUOYAbL XOTS OB
OJIHO M3 OTMEHSIEMbIX IMPaB, TO IpaBa HE OTMEHSIIOTCS U BO3-
BpalllaeTcsl KO OIIMOKM.

Cnenyer uMeTb B BUJY, YTO MOJb30BaTElb MOXET MOJYYUTb OJHU
M TE XK€ IpaBa OT Pa3IUYHbIX MPUBWISTMPOBAHHBIX I10Jb30BATENCH.
Ecau oauH M3 HUX OT30BeT MpeAocTaBlieHHbIE MpaBa, Y Mojb3oBare-
Ji1 OHU BC€ PaBHO MOTYT OCTaThbCs, IMOCKOJBKY MPOMOJLKAIOT AeicT-
BOBaTh IpaBa, NpeaocTaBleHHble KeM-To ApyruM. [lpu mnepemaue
IpaB OT OJHOIO MOJb30BaTesl APYrOMY BO3HMKAIOT 3aBUCUMOCTU
MpaB: MpaBa OJHOTO MOJb30BaTe/sl 3aBUCST OT TOTO, MPOJOJIKAET JU
UMM 00naaarb Apyrou.

Paccmorpum elie ogHO IpUMEHEHUE ollepaTopa REVOKE, CBA3aHHOE
C 1IeJIeBOM 3ajaueil He OTMEHbI, a HA00OPOT, MPENOCTABIEHUS MTPaB.
OueHb YacTO MNPEAOCTABICHUE IIPaB MHOTMM II0/b30BATEISIM Ha
MHOTOYUCAEHHBbIEe OOBEKTHl CBSI3aHO ¢ OojbliUMU obbeMaMu SQL-
kona. KoMOUMHMpPYsl onepaTopbl GRANT M REVOK, NMPEAOCTABNISS CHa-
yaja IMpOKUe Mpasa Juisi MHOTUX, a 3aTeM OTpaHU4UBas UX AJs He-
KOTOPBIX I10Jb30BaTe/eii, MOXHO COKpaTuTb o0wmuii oobem SQL-
Kona.

Hpez[nonome, qTO Mojb3oBaTenn MBaHOB M HCTpOB UMECIOT IIpaBa
IpOCMATPUBATD, ,Z[O6aBJ1HTb, YAAJIATh 1 OOHOBJISITH 3aIIUCU B Ta6HI/IL[€
KnneHTH (ID_KnmeHTa, Vvsa, Appec, Tenedor, CymMma 3axkaszos,
Mpumeuarus), HO HE MOTYT OOHOBJISITb 3HAYEHUSI CTONOLA ID wuveHTa.
Bce ocrampHbIE TIONB30BATEN MOTYT TOJIBKO IMPOCMATpUBATL 3AIINCH.
ﬂ,aHHOC pacnpeaciacHue 1npaB J10CTyIId K Ta6HI/IL[€ MO2KHO BbIIIOJIHUTD
C MOMOMIBIO CIICAYIOIIUX OIIEPATOPOB:
GRANT SELECT
ON KimmeHTH
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TO PUBLIC;

GRANT INSERT, DELETE
ON KimMeHTH

TO VBaunos, IlleTpoB;

GRANT UPDATE

ON KimenTs (Vma, Appec, TenmedoH, Cymma 3aKa3o0B,
[IpyMeuaHna)

TO VBauos, IlleTpoB;
DKBUBaJIECHTHBIN pesyiabTar, HO oe3 JJIMHHOTO MEPeYHA MMCH CTOJIO-
OB ITOJYYaeTCs ¢ IMOMOLIBIO TAKOTO KoJa:
GRANT SELECT
ON KimmeHTH
TO PUBLIC;

GRANT INSERT, DELETE, UPDATE
ON KimMeHTH

TO VBauos, IlleTpoB;

REVOKE UPDATE
ON KimeHTel (ID KJIMEeHTa)
TO VBauos, IlleTpoB;
Bo BTOPOM BapUAHTC CHaydajga ITPEHOCTABIIACTCS IIPaBO OOHOBJIATH

BCE CTOH6HBL a4 3aTeéM OT3bIBACTCSI IIPpaBO OOHOBJIATD CTOH6€H
1D ximeHTa.
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