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Ben ®opra — nmupexTop IenapraMeHTa pa3pabOTKH B KOMIAHHH
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nucatb beny nucbMo no agpecy ben@forta . com WK ke MOCETUTh €r0
caiit http://forta.comn.
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SQL siBnsieTcst caMbIM TOIYJIAPHBIM S3BIKOM 0a3 qaHHbiX. He BaxHO,
KTO BBl — Pa3pabOTUHK NPHIOKEHHUH, aAMUHUCTPATOp 0a3 JaHHBIX, BEO-
JM3aiHep MM NoIb30BaTelNb nakera Microsoft Office. Xopoiuee mpakru-
geckoe 3HaHHe SQL B 11000M citydae OMOXeT BaM B3aHMOIEHCTBOBATE
¢ 6a3amMu JaHHBIX.

Ora xHura OpUIa HamucaHa 1o HeoGxomuMocTH. Heckonbko neT s uu-
TaJl Kypc JIEKIHH 1o pa3paboTke BEO-IPHITOKEHHH, U CTYICHTBI IOCTOAH-
HO IIPOCHJIM TIOPEKOMEHAOBATh UM KHUTY 1o SQL. CyiiecTBoBaio MHOTO
KHMT, TIOCBSILIEHHBIX JaHHOH TeMe, H HEKOTOPBIE U3 HUX AEHCTBUTENLHO
6sutH o4eHb xopomH. Ho Bcem UM Obuta mprcyma ogHa obias Jepra:
B HHX OBLIO CIIHIIKOM MHOTO MHQOPMALMH C TOYKH 3PEHHS PATOBBIX
nons3oBartelieit. BMecTo Toro uTo661 HOKYCHpOBAaTHCA HEMOCPEACTBEHHO
Ha SQL, B 60nbIIMHCTBE KHUT M3JIAarajoch BCe: OT MPOEKTHUPOBAHUS U
HoOpManu3anuy 6a3 JaHHBIX KO TEOPUH PELUHOHHBIX 0a3 JaHHBIX H BO-
NPOCOB aIMHHHCTPUPOBAHHS. 1 XOTA 3TO OYEHb BaXKHBIE TEMBI, OHH HE
HHTEPECHBI OOJIBIINHCTBY JIIOAEH, KOTOPBIE IPOCTO XOTAT U3y4yuTh SQL.

Hrak, He HaHAs1 HU OXHOH KHHIH, KOTOPYIO 5 MOT OBl [IOPEKOMEHIO-
BATh, 5 BJIOXHMII BECD OIBIT IIPETIOJJABAHNS B KHUTY, KOTOPYIO BbI JEPIKHTE
B pykax. OHa nomMoxet BaM ObIcTpo ocBouTs SQL. Ml HauHeM ¢ mpo-
CTOi BEIOOPKH JaHHBIX, TOCTENIEHHO NEPEXOMs K GOoNee CIOKHBIM TEMaM,
TaKUM KaK 00beIMHEHHs, II0A3aNPOCH], XPAHUMBIE IIPOLEAYDPHI, KypPCOPBI,
TpUITEpPHI U orpanndeHus. O0yueHue OyneT IPOXOAUTh METOIHYHO, CH-
CTEMaTHYHO M MPOCTO — Ha KaXIBIA ypok Bam morpedyercs He Goinee
10 MUHYT.

K#wnra yxe nomorna u3yunts SQL COTHSM ThICSY MOJIb30BATENEH, Te-
neph NpHILen Bam 4epes. Ilepexonute k nepBoMy ypoKy U MPUCTYIaiTe
K pabote. Brl 6bIcTpo HayuuTech nucars 3bdexruubie SQL-3ampockL.



16 BeegeHune

Insa Koro npegHa3Ha4eHa 3Ta KHMra

Jta KHMra npeaHa3HayeHa ajig Bac, €CJIM BBI:

» noBuuok B SQL;

» xoruTe GHICTPO HAay4MTBCS HCHONB30BaTh SQL;

P XOTHTe HayduThcs NpUMeHsTh SQL B paspabaTbiBaeMBIX BaMH
NPHIOKEHUSAX;

P XOTHTE CaMOCTOSTEIBHO COCTABIATH 3aIpPOCh] K 6a3aM aHHBIX Ha
SQL 6e3 upeii-m160 MOMOIIH.

CYB[l, paccMOTpPEeHHbIE B KHMre

B GonpmmHCTBe caydaes SQL-3ampock!, pacCMaTpPHBAEMBbIe B JaHHOH
KHHTe, MOYKHO BBIIIONHATE B OGO CHCTEME yTpaBieHus 6a3aMu JaHHBIX
(CYBII). Ho mockonsKy He Bce peanusanud SQL MACHTHYHBIL, ocoboe
BHMMaHHe B KHHre OyneT yneneno cnenytouM CYB]I (o mepe Heobxo-
JMMOCTH Gy[LyT JaBaThCs AETANBHbIE HHCTPYKIMH HITH IPHMEYaHH):

Apache OpenOffice Base;

IBM DB2;

Microsoft Access;

Microsoft SQL Server (kmouas Microsoft SQL Server Express);
MariaDB;

MySQL;

Oracle (Bxmroyas Oracle Express);

PostgreSQL;

SQLite.

VYVYVVYYYVYYY

Tlna kaxao# u3 nepeunciaennbix CYB/] Ha caiite KHHTH JOCTYIIHBI A€~
MOHCTpalHoHHble Ga3bl JaHHBIX (Wik SQL-CLeHapyH 17ist uX CO3aHNA):

http://forta.com/books/0672336073/
http://www.williamspublishing.com/
Books/978-5-8459-1858-1.html



YcnoBHble 0603HaYeHUs 17

YcnoBHble 0003HAYEeHHA '

B KHHre HCHIONB3YIOTCS Pa3indHble MIPH(TOBLIE BBIACICHHA — BO-
HEPBEIX, JUIS TOTO YTOOBI MOXHO OBLIO OTIHYHTH MpOrpaMMHBIH Kox OT
0OBIYHOTO TEKCTA, @ BO-BTOPHIX, YTOOBI Bbl HE NPOIYCTHIIN BaXKHBIC TEP-
MHHBIL.

TexcT, KOTOPBIi BbI BBOAHTE, H TEKCT, KOTOPBIA JOJDKEH TOSBUTLCA HA
3KpaHe, Gy/IyT NpeACTaBICHbl MOHOIMPHHHBIM IPH(PTOM.

OH BHITIAOMT [PUMEPHO TaK, Kak Ha SKpaHe.

IlepeMeHHbIE U aPTYMEHTH! QYHKIMHA NPUBOASTCS MOHOIMPHHHEM
KxypcmBaEnM LIpudToM. FIX HE00X0IUMMO 3aMEHSTH KOHKPETHBIMH 3Ha4C-
_HUSIMH, B 3aBHCHMOCTH OT JIOTHKH 3alpoca.
Crpenka () B Haalle CTPOKH KOJIa 03HA4aeT, YTO 3Ta CTPOKa CIIHII-
KOM JUIMHHAS ¥ He OMECTMIACh B ONHY CTPOKY KHMIH. [Ipomomxaiite
BBOIHTH BCE CHMBOJIBI IIOCIE CHMBOJA & Tak, Kak eciu Obl OHH ObLIH
YaCTBIO NPEABIAyIIEH CTPOKH.

NPUMEHAHUE

B npumeyaHuax NpUBOANTCA MHTEpeCcHan MHdOPMaLMa, OTHOCALLARA-
cAl K 06Cyaaemon Teme.

COBET

B coBeTax AAlOTCH NONE3HLIE MOACKA3KM MK e OGbACHSITCH
6onee 6bICTpble CNoco6bl BLINONHEHUS TpeGyeMbIX ASHCTBUH.

NMPEAYNPEXAEHNE

B npeAynpexaeH1ax rOBOPUTCS O BO3MOXHbIX Npo6ieMax  06bsic-
HSIETCH, KaK M36erartb HeNPUATHbIX CUTYaLMN.

HoBbil TepMHH

B nogo6HbIX Bpe3Kax TaKKe JaloTcs onpeaeneHns HoBbIX 6a30BbIX
NOHATUN.
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Bsoap v

3aronoskoM “BBox” 0003Ha4eH KOJ, KOTOPbIM MOXHO BBECTH CaMo-
CTOSATENBHO.

BuiBOpj ¥V

3arosioBkoM “BBIBOA” MOMEUEHbI PE3YIIBTATHI BHIIIOJHEHHS 3aIIPOCOB.

Ananus v

3aronoBok “AHanu3” NpeuUIeCTBYeT NOAPOOHOMY aHAIM3y IpUMepa.

¥aem Baluux or3biBoB!

Bbl, UHTaTENh 3TOH KHHIH, U €CTh INIABHbIH €€ KPUTHK. MBI LIEHUM
Balle MHEHHE H XOTHM 3HATh, YTO OBLIO CHIENAHO HAMHU MPABUWIBHO, YTO
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YPOK 1
OcHoBbI SQL

Ha smom ypoke b1 y3naeme, 4mo makoe SQL u umo moicro coenams
€ €20 NOMOWbIO.

TepmuHoOnorus 6a3 AaHHbIX

Tot (haKT, 4To BB YuTaeTe KHUTY 110 SQL, TOBOPHT O TOM, 4TO BaM TaK
HIIM MHa4Ye Heo6X0nuMo paborath ¢ 6azaMu JaHHBIX. SQL nipennasHa4eH
MMEHHO VIS 3TOTO0, IIO3TOMY, [IPEXK/IE YeM NEPEUTH K PACCMOTPEHHIO A3bI-
Ka, O4eHb BaXXHO O3HAKOMUTBCS C OCHOBHBIMH NOHATHAMH 0a3 naHHBIX.

XOTHTE BbI TOTO JIM HET, HO BBl IOCTOSHHO OJIb3y€eTeCH Gazamu JaH-
Hbix. Kakaplii pas, koraa Bbl BHIOHPAeTe UM B a[IPECHON KHUIe €K~
TPOHHO# MOYTEI, BbI 0OpaiaeTech K 6a3e AaHHbIX. Korna Bl 4T0-TO HIle-
Te ¢ IIOMOIIBIO TOUCKOBOTO caiira B MHTEpHETE, TO NOCHITIAETE 3aNpPOChI
K 6a3e maHHbIX. KOraa Bl perucTpapyerech Ha 0GHCHOM KOMITBIOTEPE, TO
BBOJMTE CBOE MMs H NIAPOJib, KOTOPHIE 3aTEM CPaBHMBAIOTCA CO 3HAYCHUSA-
MH, XpaHsIMMuCs B 6ase aHHBIX. W faxe KOraa BBl BCTAB/IACTE CBOIO
IUIAaCTHKOBYIO KapTy B Gankomar, posepka PIN-koza u ocTaTka Ha CeTe
uzet vyepe3 06a3y JaHHBIX.

Ho, HecMOTPS Ha TO YTO Mbl IOCTOSHHO HMEEM JIENO ¢ 6a3aMH JaH-
HBIX, /U1 MHOTHX OCTAa€TCsl 3arajikoi, uTo ke 3To Takoe. OT4acTH 310
CBSI3aHO C TEM, YTO Pa3Hble JIOAH BKJIABIBAIOT Pa3HBbIi CMBICI B OJHH U
Te e TepMUHbL. [103TOMY MBI Ha4HeM C OTIpe/ieNeH s HanOoIee BAXHBIX
TEPMMHOB, OTHOCAIIMXCA K 623aM JaHHBIX.

COBET: BCNOMHMTE OCHOBHbI® KOHLENUWH

Huxe AaHbl 04eHb KpaTKkve onpefeneHns OCHOBHbIX NoHATHI 6a3
AaHHbIX. OHW NpeaHa3Ha4eHb! IM60 ANs TOro, HTOGbl OCBEXHTL BaLIU
3HaHUs, NM60 YTO6LI 1aTb BaM camble 06Lue NpeacTaBneHus, eciu
Bbl HOBUYOK. MOHUMaHWe OCHOB 6a3 AaHHbIX HEOOXOAUMO ANs U3Y-
yeHus SQL, NO3TOMY PEKOMEeHAYI0 HaUTU XOPOLLYIO KHUTY Mo 6a3am
@HHbIX 1 NOMONIHUTL CBOM Barax 3HaHUN.
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ba3sbl faHHbIX

TepmuH 6asa 0annbix UCTIONB3YETCA B CAMBIX PA3HBIX OONACTAX, HO
MBI (npuMenuTensHo K SQL) Gynem cuutars 6a3y JaHHBIX Habopom cBe-
AEHUH, XPAHAIUMXCA HEKHM YITOPAX04EHHBIM criocoboM. ITpome Beero
paccMarpuBath 6asy NaHHBIX Kak IIkad) MIS XpaHeHHs JOKYMEHTOB.
LIxa — 310 npocTo pu3nuecKuit 0GbEKT M1 XPaHEHHs JAHHBIX, He3a-
BHCHMO OT TOTO, YTO 3TO 3a JAHHBIC H KaK OHH YIIOPAA0OYEHBI.

Ba3sa fpaHHbIX

KoHTerHep (06bI14HO dailn unu rpynna dbannos) Ans XpaHeHus yno-
PAAOYEHHbIX JAHHbIX.

{
v

NPEOYNPEXOEHME: HenpaBuabHOe ynoTpe6nenne TepMHHa
NPUBOAMT K NyTaHMUe

Jliopn 4acTo Mcnonb3yloT TEPMUH 6a3a faHHbIX AN 0603HAYeHUs
nporpaMmHOro o6ecneveHus, ynpaBnsiowero 6a3oi aaHHbIX. ITo
BeJeT K nyTaHuue. Ha caMom gene Takoe nporpammHoe o6ecrie-
YeHue HasbiBaeTcs CYB/] (cucTeMa ynpaBnieHus 6a3amMn AaHHbIX).
basa aaHHbIX — 3T0 XpaHUnULLe, co3naBaemoe W ynpasnseMoe fo-
cpeacToM CYB/. 410 MMeHHO NpeacTaBAsieT co60M TaKkoe XpaHuiu-
e, 3aBMCHUT OT KOHKpeTHon CYB/.

Ta6nuubl

Korza Bel XpauuTe ToKyMeHTHI B wiKkady, BBl CTapaeTech He nepeMe-
LLINBATh HX. BMECTO 3TOr0 Bee JOKYMEHTBI pacKIIafbIBAIOTCS 110 COOTBET-
CTBYIOIIUM ITANKaM.

B cpene 6a3 nannpix Takas nanka HassiBaeTcs Tabmuuei. Tabnuya —
3TO CTPYKTYPHPOBaHHBIH (a1, B KOTOPOM MOIrYT XPaHHTHCS JaHHbIE
ONPENENCHHOTO Tuna. B Tabnuiie MOXET HAXOAUThCSA CIIUCOK KITHEHTOB,
KaTajior poAyKUMH ¥ M06as apyras HHpopmanus.,

Ta6nuya
CTpyKTypupoBaHHbIA HAGOP AaHHLIX ONpeaeNeHHOro TUNa.
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Ki104eBoii MOMEHT 3aKJII0YaeTCsl B TOM, YTO JAHHbBIE, XPaHUMEIE B
Tabunuue, JOMKHBI OBITH OMHOTO THIIA MM B3ATHI H3 ONHOIO crucka. Hu-
KOIJa HE XPAaHUTE CIIMCOK KJIMEHTOB H CITHCOK 3aKa30B B OXHOH TalOnuie
0a3bl JaHHBIX. DTO 3aTPYAHSET HOUCK U Hoy4yeHne nHpopmaruu. Jlyqme
CO3/1aTh ABE TAOMMIIBI AT KaXKTOTO U3 CIIUCKOB.

Kaxnas Tabnuua 6a3pl JaHHBIX oONamaeT yHHKAIbHBIM HMEHEM,
UIeHTHOULUPYIOIUM e, U HUKakas apyras Tabinuna B 6a3e JaHHBIX He
MOXXET HOCHUTbH TO JKE CaMOe HMsl.

NMPUMEYAHUE: nmena Tabnuy

YHUKaNbHOCTb UMEHM TabnuLLbl AOCTUTraeTes KOMOUHALMENR HECKOb-
KWX KOMMOHEHTOB, BKIOYas UMA 6a3bl JaHHbLIX U CaMOo# TabnuLibl.
B Ka4yecTBe 4acTW YHUKaNbHOr0 UMEHU B HEKOTOPbIX 6a3ax fAaHHbIX
NPUMEHSETCA TaKKe UM Bnaaesbla. ITo 03HaYaeT, YTO HeNb3s UC-
Nnonb30BaTbh ABA OJUHAKOBbLIX UMEHWU Tabnuubl B ogHoM 6a3e, HO
B pa3Hbix 6a3ax AaHHbIX UMEeHa TabnuL, MOryT NOBTOPATLCS.

Tabauupl UMEIOT OMNpEeNENCHHBIE XapaKTepUCTHKH H CBOMCTBA,
onpezeIsonme, KakuM 00pa3oM B HUX XpaHATcs AaHHbIe. Crona BXoAuT
uHbOpManHUs O TOM, KaKue JaHHbIE MOTYT XpaHHUThCA B Tabnumax, Kak
OHM pacmpe/ieNieHsl 10 Tabauuam, KaKk Ha3plBalOTCs OTACIbHbIE HHOOD-
MaloHHbIe 670KH, U MHOTOE Apyroe. ITomoOHsIi Habop uHOpMaIMy,
omnuchiBarouiei Tabnuuy, HaspiBaeTcs cxemon. CxeMbl CIyXaT JJisl OIH-
CaHM# KaK OTACJbHBIX Tabnui B 6a3e JaHHBIX, Tak M 6a3bl JaHHBIX B
1eI0oM (@ TaKXKe JUIs ONIUCAHHA CBA3eH MexX Iy TablIHIaMH, €CIIH TAKOBBIE
HMEIOTCS).

Cxema

NHpopmaLma o 6a3e AaHHbIX, @ TAKXKe 0 CTPYKType U CBOMCTBax ee
Tabnuu.

CToN6LbI U TUMNBI AaHHbIX

Tabauis!l COCTOAT U3 CTONOIOB, B KOTOPHIX XPaHATCA OTAENLHBIE
(bparMeHTHl HHbOpPMaLUH.
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Cron6eny

OanHOYHOeE none Tabnuubl. Bce TabanLbl COCTOAT U3 OJHOM0 UK He-
CKOJIbKUX CTONGUOB.

YrobBl JTy4llle MOHATH 3TO, NMPEACTaBbTe cebe Tabnuiy 6a3sl JaHHBIX
B BHJIE CETKH HanopoOHe 3eKTpOHHOH Tabnuubl. B xaxmom cronbue cet-
KH HaXOIHUTCs onpeneneHHas yacTb nHopmanuu. Hanpumep, B Tabuue
KJIMEHTOB B OJJHOM CTONOLIE HAXOMUTCA HOMEP KIHEHTa, B APYTOM — €ro
uMs. Aapec, Topos, 061acTh, IIOYTOBBIN HHAEKC — BCE 3TO PACIIONIOKEHO
B OTAEJBHBIX CTONOLAX.

COBET: pacnpepenenue aHHbIX

OyeHb Ba)HO NPaBUNbHO pacnpeaennTb AaHHbIe MO HECKONIbKUM
cton6uam.- Hanpumep, HasBaHue roposa, 06aacTu (lWTarta) U NOYTO-
BbI UHAEKC BCErAa AOMMKHbI HAXOAUTLCA B OTAENbHbIX cTON6Uax. 3To
No3BONIAET COPTUPOBATb UNK GUNLTPOBATL JaHHble Mo cTonbuam
(Hanpumep, AN NOUCKa BCEX KIMEHTOB U3 onpeaesieHHon obnacti
unu ropoaa). Ecnn HazBaHusa ropoga u 061acT¥ XpaHATCS B OAHOM
cTton6ue, 6yaeT 04€Hb CNOXKHO OTCOPTUPOBATL UKW OTOUNBLTPOBATL
haHHble o o6nacTu.

Korga Bbl pacnpegensiete aaHHble no cton6uam, ypoBeHb apobne-
HUS onpeaensieTcs BaMu U Tpe6OBaHUAMU KOHKPETHON 6a3bl AdH-
HbiX. HanpumMep, aapeca 06bI4HO XPaHATCS B BUAE HA3BaHUS YULbI
¥ HoMepa foma. 3T0 yao6HO, ecnu TONbKO OfHAaXAb! Bbl HE peluuTe
oTCOpTUPOBATL TabULy NO HA3BaHWAM ynuu,. B Takom cnyyae npea-
NMOYTUTENBHO OTAENSATb HOMepPa OMOB OT Ha3BaHUW yNuLL.

C KaxapIM cTONOLIOM 0a3bl JaHHBIX CBSI3aH OIpENeIeHHBIH THII 1aH-
HBIX, KOTOPBIH YKa3bIBaeT, KaKHe JaHHbIE MOTYT XPAHUTBCS B 9TOM CTOJIO-
ne. Hanpumep, eciu B ctondie TOMKHBI COIEpKaThes YHCIa (CKaxeM,
COOTBETCTBYIOIIHE KOJIMIECTBY TOBAPOB B 3aKa3ax), TO THII JaHHBIX OyaeT
yucioBbiM. Eciti B cTon01ie Heo6X0AUMO XpaHUTh JaThl, TEKCT, 3aMETKH,
JICHE)XHBbIE CYMMBI H TOMY HOIOOHOE, TO IUI BCEX 3THX JaHHBIX CyLle-
CTBYIOT ONIpE€/IeNICHHBIC THIIBL.
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TMN faHHbIX

Tun paspelleHHbIX ANS XpaHeHUs AaHHbIX. KawaomMy ctonbuy Tabnu-
Lbl NPUCBanBaETCH TUN, KOTOPbIA pa3peLwaeT XpaHUTb B HEM TOSIbKO
onpeaeneHHyio uHdopmaLuio.

THnbl JaHHEIX OrpaHUYKBAIOT XapaKTep HHGOPMALHH, KOTOPYIO MOX-
HO XpaHHUTH B CTONONE (HAanpHMep, MPEAOTBPALIAIOT BBOJ an(aBUTHBIX
CHMBOJIOB B YHCIIOBOE 110/1¢). THITbI JAHHBIX Takoke OMOTAKOT KOPPEKTHO
OTCOPTHPOBATh HHYOPMALHMIO H UTPAIOT BAXHYIO PO B ONTHMH3ALHMH
HCIOJIb30BaHus MeCTa Ha Aucke. TakuM oOpa3om, BEIOOPY THIIOB JaH-
HBIX [UIs CTOJIONOB CO3/1aBaeMOM TaOIHIIbl HEOOXOAUMO YAEIUTEL 0co60e
BHHUMaHHe.

NPEAYNPEXEHME: cOBM@CTHMOCTb THNOB AaHHBIX

Tunbl AAHHBIX U UX HA3BaHUSA ABAAIOTCH OJHUM M3 OCHOBHbIX UCTOY-
HUKOB HecoBMecTUMOCTU B SQL. BasoBble TUMbI faHHbIX O6bIYHO
noanepxusatorca scemu CYB/ npuMepHO 0AWHaKOBO, B OTIMYMKE OT
HEeKOTOPbIX CNOMHbIX TUNOB. Bonee Toro, UHoraa Bbl GyAeTe CTanku-
BaTbCA C TeM, YTO OAWH W TOT XKe TUN JjaHHbIX B pa3Hbix CYB/, Ha3bi-
BaeTcA No-pas3HoMy. K coxaneHuio, ¢ 3TUM HUYEro Henb3a noaenarb,
NpOCTO CnefyeT NOMHUTL O TaKKUX BeLLax NP1 Co3aHnu cxeM Tabnuu,.

CTpoKmu

HaHHble B TabHIE XPAHATCS B CTPOKAX, M KaX/as 3aIMCh XPAHUTCA B
cBoeit cTpoke. Bo3Bpalasch k CpaBHEHHIO C CETKOM 37€KTPOHHOM Tabiu-
Ibl, MOXKHO CKa3aTh, YTO €€ BEPTUKAJIBHBIE PAABI ABJIAIOTCSA CTONOHAMU
Tab/IHULBI, 2 TOPH3OHTAIbHbIE — CTPOKAMH.

Hanpumep, B TaGnuie K1neHTOB WH(OPMALHsS O KaXIOM KIHEHTe
XPaHHTCs B OTAENBHOM cTpoke. YHCIIO CTPOK B TabiIHLIE PABHO YHCITY 3a-
nucel o KIMeHTax.

Ctpoka .
OTaenbHas 3anucek B Tabnuie.
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NMPUMEYAHUE: 3annCcH WAKH CTPOKH?

YacTo nonb3oBaTeny 6a3 AaHHbIX FOBOPAT O 3anuncsx, UMes B BUAY
cTpoku. O6bIYHO 3T iBa TEPMUHA B3aWMO3aMEHAEMbI, HO TEPMUH
CTPOKa TEXHUHECKW 6onee NpaBuiieH.

MepBUYHbIE KNIOYH

B kaxno# cTpoke TabIuIpl OMKHO OBITH HECKONBKO CTOJIOLIOB, KO-
TOpbIE YHUKATLHBIM 00pa3oM uaeHTHUIMpyoT ee. B TaOUIE KIHEHTOB
3TO MOTyT GBITh HOMepa KIMEHTOB, TOTAa KaK B TaGIHIE 3aKa30B TaKUM
CTONOLIOM MOXET CIyXHTb MeHTHHKATOp 3aKa3a. B Tabmuue co cru-
CKOM COTPYIHHKOB MOXHO HCIIOJIb30BaTh CTONGELL C HOMEPaMH COTPYIHH-
KOB WJIH CTOJIOEL] C HOMEPAaMH KapTOouek COLMAILHOIO CTPaXOBaHHs.

NMepBHYHDbIK K04

Cron6eu (N Habop cTonbuoB), 3HAYEHUA KOTOPOro YHUKanbHO
UAEHTUOULMPYIOT KaXKAYIO CTPOKY Tabnuuibl.

Cron6er (wiu HaGop CTONOIOB), YHHKAIBHO HASHTHQHLUMPY IOLIHi
KaXJIyI0 CTPOKY TaOIIHIIBI, HA3bIBAETCS NEPBULHBIM KNIOUOM. IMepBUYHBIH
KJII0Y HyKEH /ISl 0OpaleHns K KOHKPETHOH CTPOKe. be3 Hero BhINOIHATE
OGHOB/ICHHE MM yJaJeHHe CTPOK Tabiuibl ObUIO ObI 0OYEHB 3aTPYAHH-
TeNBHO, TAK KaK He 6bUI0 Obl HUKAKOH rapaHTHH, YTO H3MEHAIOTCA HYyX-
HbIE CTPOKH.

COBET Bcerpa onpefiensiite NnepsH4Hblie K/II04YH

HecMOTpS Ha TO YTO NepBUYHbIE KITIOYU HE ABNSRIOTCA ob6szareibHbl-
MM, GONbLIMHCTBO pa3paboT4MKOB 6a3 AaHHbIX CO3AaI0T UX NS KaX-
fo¥ Ta6nuLbl, 4To6bi B GyayluieM UMETb BO3MOXKHOCTb BbINONHATL
No6bie MaHUNYNSALUKA C AAHHBIMU.

JTro6oii cTonber TabIUIBI MOXET ObITh BHIOpaH B Ka4eCTBE NEPBHY-
HOTO KJII04a, €CJIM COOTIONAIOTCS CIEAYIOIIHE YCIOBUS.

» JlBe pa3sHble CTPOKH HE MOIYT UMETh OTHO U TO K€ SHA4YCHHUE I1Cp-
BHYHOTO KJIIOYA.
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P Kaxas cTpoka JOMKHA HMETb ONPE/EIEHHOE 3HAYEHHE TePBHY-
HOTO KJI04a (CTOOIbI HEPBUYHOIO KIIHOYa HE MOTYT MMETh 3Ha-
4yeHus NULL).

» 3Hauenus B CTONOLE NEPBIYHOIO KIII0Ya HE MOTYT OBITh H3MEHEHBL.

P 3HaueHHs NMEpPBHYHOIO KIIOYa HEJb3s MCTONB30BATh IBAXIBL.
(Ecnu cTpoxa ynanesa u3 TabiuLbl, ee NEPBHYHBIN K04 HENb3s
B laJIbHEHILIEM Ha3HAYaTh APYTHM CTPOKAM.)

B xauecTBe mepBUYHOrO KJ04a OOBIYHO BHIOHUpAETCS TONBKO OIMH
cronben Tabmunsl. Ho naHHOE TpeGoBaHUe He 06S3aTeNbHO, H TIEPBHY-
HBIM KJIFOYOM MOT'YT CIIY)XHTh HECKOJIBKO CTOJIOLOB. [Ipu 5TOM npasmia,
HPUBEICHHBIE BhIILE, NOIKHEI COOMIONATHCS I BCEX CTONOLOB EpPBHY-
HOTIO KJIK0Ya, & Bce KOMOMHALIMY HX 3Ha4eHU JOKHBI ObITh yHUKANBHEI-
MH (B OTZAENBHEIX CTONOLAX 3HAYEHHUS MOTYT IIOBTOPATECSA).

CymecTByer elte OOMH BaKHBIH THN KIIOYA, KOTOPBIH HAa3bIBAETCS
“BHEIIHHI KITI04”, HO €r0 Mbl PACCMOTPHMM Ha ypoke 22.

Y10 TaKkoe SQL

SQL (Structured Query Language) — 3To A3bIK CTPYKTYpPHPOBAaHHBIX
3aIpOCOB, KOTOPBIH OB CHEIHANBHO pa3paboTaH A B3aUMOAEHCTBHA C
6a3aMu JaHHEIX.

B omiuume ot Apyrux s3sIKOB (PasrOBOPHBIX, BPOAE aHIIHICKOTO,
HJIM S3BIKOB IPOTPaMMMPOBaHHs, TaKHX Kak Java, C# win PHP), SQL co-
CTOHUT BCEro U3 HECKOJIBKHUX CI0B. U cnenaHo 3To HamepenHo. SQL Gbin
CO3JaH JUIS PEIeHHs OMHOM 3a/jauM, C KOTOPOH OH BIIOJIHE CIIPABIAET-
Csl, — MPEAOCTABJIAT NPOCTOH U 3 PeKTHBHBIN CIIOCOO YTEHHS U 3AIHUCH
HHpOpMaLKH 13 6a3 JaHHBIX.

KaxkoBsl! e npeumymecrsa SQL?

P SQL He OTHOCHTCS K YHCITY TATEHTOBAHHBIX A3bIKOB, HCHOJB3YEMBIX
nocraenkamu onpenenennsix CYB/I. oyt Bee Bemymue CYBT
nonaepxuBaoT SQL, mo3ToMy 3HaHHE JaHHOTO SA3bIKA TO3BOIHUT
BaM B3aUMOZEHCTBOBATh NMPAaKTHYECKH C MH000H 6a30ii JaHHBIX.

» SQL nerko u3yuuts. Ero HeMHOTO4HMCIIEHHBIE HHCTPYKIHH COCTO-
AT U3 NPOCTHIX aHIIMHCKHUX CJIOB.

» Hecmotps Ha Kaxyuiyrocs npocToty, SQL sBisercs oueHp MOLI-
HbIM A3bIKOM. PasyMHO n0/IB3ysCh €10 HHCTPYKIMAMH, MOXHO BBI-
MOJIHATE OYEHB CJIOXKHBIE ONepaluy ¢ 6a3aMu JaHHEIX.

Bor nouemy crour usyunrs SQL.
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NPUMEYAHUE: pacumpenna SQL

MHorue nocTasimKu CYB/, paciumpuni Bo3MoxHOCTH SQL, BBEAs B
A3bIK JONONHUTENbHbIE ONepaTopbl AW UHCTPYKLINK. 3TK pacwumpe-
HUSt HEOBXOAMMBI Ana obecrneyeHns [OMNONHUTENbHON GYHKLMOHANb-
HOCTM WK ANS YNPOLLEHWUA ONPEAENEHHbIX onepauui. N xoTa 4acto
OHM 6bIBAIOT O4EHb MOME3HbI, NOAOBHbIE PaCiIMpPeHus cneunduyHbl
Ans KoHKpeTHoW CYB/] n peAKo NoAAepHMBALOTCS 6osnee 4eM OiHUM
NOCTaBLMKOM.

CraHpapT SQL KOHTpO/IMpyeTcs KOMUTETOM ANSI 1 cOOTBETCTBEHHO
HasbiBaeTca ANSI SQL. Bee kpynHble CYB/, faxe Te, y KOTOpbiX €CTb
Co6CTBEHHbIE paclumpeus, nogaepxmvsatoT ANSI SQL. OTnenbHble e
peanu3aLumn HOCAT COGCTBEHHbIE UMeHa (PL-SQL, Transact-SQL n ap.).

Yalle BCEro B KHUre paccMaTpuBaetca UMEHHO ANSI SQL. B Tex
peaKux cnyyasx, Koraa ucnonb3yercs pa3HoBuaHOCTb-SQL, OTHOCS-
wasca K onpegenenHon CYB/, 06 3TOM ynoMUHaeTCs 0TAe/bHO.

MonpoGykTe camu

[Toxo6HO M3yYEHHUIO T060To APYroro A3bIKa, Jy4LIe BCETO nonpo6o-
parh npuMenuTh SQL Ha mpakTuke. Uit 3TOr0 BaM noHago0uTcs 6asa
naaabIX 1 CYB/I, B KOTOPOil MOXKHO BBIOMHATE SQL-3ampocE!.

Bo BceX YNPaXKHEHUAX KHUTH MCTIONB3YIOTCS HACTOAIIME HHCTPYKIHMH
SQL u HacTosiuie TabIubl 6a3bl JaHHBIX. B npriioxennn A omnuceiBa-
JOTCS BCE AEMOHCTPALMOHHBIE TaOMHIIBI K PACCKA3bIBACTCA O TOM, Kak HX
HOIY4UThb (MM CO3MaTh CAMOCTOATENBHO), YTOOBI MOXKHO OBLIO BBINOJ-
HATH HHCTPYKLMH K&XJIOTO ypoka. B npunoxennn b obpacHseTcs, kak
puimonuaTs SQL-3anpock B pasmuuneix CYB/L. [lpexne yeM HEpEeHTH K
CIEAYIOMEMY YPOKY, IPOYHTAHTE ITH 11BA TIPUIIOKCHHUA, y100bl HOATOTO-
BHUTHCS K BBITOJIHEHHIO TPUMEPOB.

Pe3iome

Ha nepBoM ypoke Bbl y3HauH, 4To Takoe SQL u 1 4ero OH Hy»KeH.
B cBsi3u ¢ TeMm uto SQL mpuMeHseTcs Al B3aUMOAEHCTBUA C 6a3aMu
JAHHBIX, ObLIA TAKKE PACCMOTPEHA OCHOBHAs TEPMHHOJOTHs 633 AHHBIX.



YPOK 2

U3BnevyeHune faHHbIX
M3 Taonauy

Ha smom ypoke evl y3naeme, xax npumenaAmes uncmpykyuio SELECT
OnA U3eNeYeHUss OOHO20 UMY HECKOTLKUX CIONBYO8 U3 mabnuyul.

)

MHCcTpyKumua SELECT

Kak yxe rosopuiocs Ha ypoxe 1, uactpykuun SQL coctost u3 065r4-
HBIX 3HIJIMMCKHMX TEPMHHOB. JTH TEPMUHBI Ha3BIBAIOTCS KIIOUEEbIMU ClIO-
eamu, U Kaxxnast HHCTpyKiusa SQL coaepuT 0HO HIIH HECKOIBKO KIIH0Ye-
BBIX C/10B. Yalue Bcero BEI Gy/ieTe CTAIKUBATHCA C HHCTPYKLHei SELECT,
KOTOpas NpeAHa3Ha4YeHa JUIA H3BJICUCHH HHPOPMalUK U3 OXHON WM He-
CKONBKHX Ta0uuL.

KmoueBoe cnoso

3apesepBMpOBaHHOE CIOBO, ABNAIOWEECS YACTbIO SQL. Hukorpa He
Ha3blBaHTe TabnuLy unu cTonbeL, Takum crnosom. B npunoxeHum a
nepevucneHbl Haunbosiee 4acTo UCNONb3yeMble KIlo4YeBble COBa.

HUro6s! mpy MOMOIM MHCTPYKIMH SELECT H3BI€4h JaHHBIE U3 Ta-
OIIMLEL, HYXHO YKa3aTh KaK MHHUMYM JIBE BEILIH: YTO MMEHHO Bl XOTHTE
H3BJI€Yb H OTKyZa.
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NPUMEYAHWE: BoinonKsaiTe NpMMepbl MO XOAY YTOHHSA KHMIH

Bo BCeEX npumepax KHUMM UCnonb3ytoTes dannbl JaHHbIX, onucaH-
Hble B NPUIOKEHWH A. ECNK Bbl XOTHTE CaMOCTOATEIbHO BbIMO/IHATL
npumepbl (O4eHb enaTenbHo NocTynarL WMEHHO TaK), 06paTuTeCh K
NPUIOMKEHUIO A, B KOTOPOM AaHbl UHCTPYKLIMK O TOM, KaK 3arpy3utb
3TH Gainbl ¥ CO3AATh C WX MOMOLLbIO FOTOBbIE Tabnuup.

OuyeHb Ba)KHO MOHWMaTb, 4To SQL — 3TO A3bIK, @ He NPUIOXKEHHE.
Croco6 BBOJ@ WHCTPYKLM SQL W oToGpameHus pe3ynLTatoB WX
BbINOMHEHWS 3aBUCHUT OT KOHKPETHOTO NPUNOXKEHUS. Yr1o6bl NOMOYb
BaM npucnocobutb paccmarpusaemble npumepsl Kk ceoer CYB[,
B NpUNoXeHUn b OGBACHAETCS, KaK BbIMOMHATL npuMepbl KHUMK B
nonynspHbix CYB[, 1 cpepax pa3paboTKH.

W3BneuyeHune oTaeNbHbIX CTONOL 0B

Haunem c¢ npocroii uHcTpyKiuu SELECT.

Beop Vv

SELECT prod name
FROM Products;

Ananus v

B 3TOM nIpUMeEpPE HHCTPYKIUA SELECT M3BJI€KAeT OI¥H CTONOEL 10
passanneM prod _name u3 Tabmuuer Products. HMms cronbua ykasbl-

BaeTCA Cpasy MoCJe KII0YEBOro ¢iosa SELECT, a KIroueBoe clioBo FROM

yKa3blBaeT Ha MMs TaGIMLEL, U3 KOTOpO# H3BJIEKAIOTCS JNaHHBIC. Pe3yns-
TaT BLIOJIHEHMS MHCTPYKIHHU OyNeT TaKuM.

BoiBsop Vv

prod_name

Fish bean bag toy
Bird bean bag toy
Rabbit bean bag toy
8 inch teddy bear
12 inch teddy bear
18 inch teddy bear
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Raggedy Ann
King doll
Queen doll

MMPUMEYAHME: HeoTcOpTHpOBaHHbIC flaHHbIE

Ecnu Bbl nonpo6yete BbINOMHUTL 3TOT 3aNPOC CAMOCTORTENBHO, TO
3ameTuTe, 4TO AaHHble 4acTo OTo6paXatoTes B MHOM nopsaaxe. Bon-
HOBaTbLCH HEe CTOUT — TaK U IOMKHO 6biTb. ECnn pesynbtatsl 3anpoca
He 0TCOPTUPOBaHbI SBHLIM 06pa3om (06 3TOM 6yaeT roBOPUTLCS Ha
cneayiolem ypoke), To AaHHble 6yayT BO3BPaWaThCsl B MPOU3BOJIb-
HOM nopsiAike. 3TO MOXET 6blTb NMOPSAOK, B KOTOPOM CTPOKM 3aHO-
CHNIUCb B TabnuLy, UM KaKOU-TO APYron nopsifiok. MaBHoe, YTO6b
3anpoc BO3Bpallan OHO 1 TO e YUCNO CTPOK.

Ipoctas uHCTpYKIMA SELECT, KOTOpas HCIIOJIb30BAIACh B IIPEABIAY-
IEM IPUMEDE, BO3BPAILAeT BCE CTPOKH TaOaMIbL. JlaHHbIE HEe QUIBTPY-
0TCS ¥ HE COPTHPYIOTCS. DTH TeMBbI OYIyT PacCMaTpUBATLCS Ha CIIEAYIO-
IHX yPOKax.

COBET: saBeplieHHe HHCTPYKL WA

. HeckonbKo MHCTPYKUMiA SQL AOMKHbI BbITb pasgeneHbl TOYKON C
3ansToi (cMMBoONOM ;). B GonbwuHcTee CYB/ He Tpe6yeTcsi BCTaB-
NATb TOYKY C 3aNATOH NOCNe eAMHCTBEHHOM UHCTPYKLIMK, HO €Ciu B
BallleM KOHKpeTHoM ciydae CYB/] Bbinaet owWGKy, BaM npuaercs
370 Aenatb. ToYKy ¢ 3anATON BCErAa MOXHO [06aBAATL; OHA He Mo-
MeLlaeT, Jaxe ecnu He ABnseTca o6s3aTenbHOM.

COBET: nucTpyKuumu SQL  perucrp cHMBoOnoB

Ba)xXHO NOAYEPKHYTb, YTO UHCTPYKLMK SQL HeYyBCTBUTENbHBI K pe-
TMCTPY CUMBOIOB, NO3TOMY MHCTPYKUMKU SELECT, select U Select
3KBUBANEHTHbL. MHOTME PaspaboTuMKKM NPUMEHSIOT BEPXHUI pe-
TUCTP ANA BCEX KIOYEBLIX CNOB SQL U HMKHUI perucTp — ans uMeH
CTONGLOB W Tabnuu, 4To6bl Koa nerde yutancs. Ho 6yaste BHUMa-
TeNbHbl: UHCTPYKUMKU SQL He 3aBUCAT OT perucrpa, B OTAMYME OT
MMEH TabnuL, CToN6LOB M 3HAYEHWUH (ITO 3aBUCUT OT CYBA v ee
KOHUrypauum).
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COBET: mcnonn3oBanme npo6enos

Bce nuwHKe npo6ensl B MHCTPYKUMKn SQL nponycKatotest npu o6pa-
60TKe 3anpoca. Mo3ToMy UHCTPYKuma SQL MoxeT 6biTb 3anucaHa
KaK B OIHOW A/IMHHOW CTPOKE, TaK U pa3buTa Ha HECKOJSIbKO CTPOK.
Cnepytolwme TPy UHCTPYKUNUK GYHKLIMOHANBHO MAEHTUYHbI.

SELECT prod name
FROM Products;

SELECT prod_name FROM Products;

SELECT
prod_name
FROM
Products;

BonbwKHCTBO pa3paboTinKoB pa3buBatoT MHCTPYKLLMK HA HECKONb-
KO CTPOK, 4TOObI UX BbINIO Nerye YuTaTb U OTIAXKMBATD.

U3BneyeHne HECKOJNIbKMX CTONIGLLOB

Jns u3BNeYeHUs HECKOJIBKUX CTONOLOB U3 TabaULBI NPUMEHSAETCS
Ta e camast MHCTpyKuus SELECT. OTau4ue COCTOHMT B TOM, 4TO TOCTIE
KJII04EeBOTO ¢j10Ba SELECT HE0OXOAHUMO Hepe3 3aMsiTyI0 yKa3aTh HECKONIb-
KO MMEH CTOJIOLIOB.

COBET: 6yabTe BHUMATE/IbHDI C 3aNATbIMMY

Mpu nepeyncneHnn HECKONbKUX CTONGLOB BCTaBNAUTe 3anatble
MeXy HUMHU, HO He roche 3aBepLuatoLlero ctonbua B cnucke. 31o
Np1BeaeET K OlnGKe. '

Crnenyromas uHCTpykuus SELECT u3BrnekaeT U3 Tabnuusl Products
TpH cTonbua.

Beop Vv

SELECT prod_id, prod name, prod price
FROM Products;
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AHanu3 v

Kax u B mpenpinymem npuMmepe, 30eCh JUIA MOTYYeHUS JaHHBIX U3
Tabnuuel Products nmpuMeHsieTcss HHCTpykuus SELECT. B qaHHOM city-
Yae [IEPEYHCIICHBl TPH UMEHH CTONOLA, pa3eieHHbIE 3asThIMU. Pe3yib-
TaT BBIIOIHEHHS HHCTPYKLIMH [TOKa3aH HIXKe.

BoiBOp V

prod_id prod_name prod price
BNBGO1 Fish bean bag toy 3.4900
BNBGO02 Bird bean bag toy 3.4900
BNBGO3 Rabbit bean bag toy 3.4900
BRO1 8 inch teddy bear 5.9900
BRO2 12 inch teddy bear 8.9900
BRO3 18 inch teddy bear 11.9900
RGANO1 " Raggedy Ann 4.9900
RYLO1 King doll 9.4900

RYLO2 Queen doll 9.4900

NMPUMEYAHME: npeacTaBnenne faHHbiX

Kak BUAHO U3 pe3ynbraToB 3anpoca, MHCTPYKLMK SQL 06bI4HO BO3-
BpalaloT HeoTbopMaTUpOBaHHbIE AaHHble. PopMaTUpOBaHUe AaH-
HbIX ABNAETCA NPo6ieMOon npeacTaBieHuns, a He Bbl6OpKU. Mo3aTomy
npeacrasfieHne (Hanpumep, oTobpaxeHWe NpUBELEHHbIX Bblle
LeH B BUAE AEHEXHOW CyMMbl C NpaBUJ/ibHbIM YUCIOM 3HAKOB NO-
cne JeciTUHHOW 3anAaTOn) 3aBUCUT OT MPUNOKEHUS, NOCPEACTBOM
KOTOPOro oTo6paxatoTcs AaHHble. HeoTdopmaTupoBaHHbie AaHHble
NPUMEHSIOTCH PeaKo.

H3Bneuenue BCex CToNIOL0B

IToMHMO M3BIIEYEHUS YKA3aHHBIX CTONOIOB (OXHOIO WK HECKOJIBKHX),
€ MOMOLIBIO HHCTPYKLMH SELECT MOXHO 3alIpOCHTB BCE CTONOLIBI, He ITe-
peducas Kakapli 13 HuX. JJ11 5TOro BMECTO MMEH CTOJIOIOB YKa3bIBaeTCA
TPYTIIOBOH CHMBOI “3Be3104Ka” (*). 310 IenaeTcs CAeTyromUM 00pa3oM.

Beop Vv

SELECT *
FROM Products;
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AHaAnNM3 v

[py HaJIHYUK TPYTINOBOrO CHMBOJIA (*) Bo3BpaIaoTCcs Bee CTON6-
16l. OBBIMHO (HO HE BCeraa) CToaOLbl BO3BPAIIAKTCA B TOM IOPAIKE, B
KOTOPOM OHH YKa3aHbl B OIpE/IETCHUH TaOMHIIBL. BripoueM, Tabnu4HbIE
JaHHBIE PEKO BBIBOAATCA B TOM BUJE, B KOTOPOM OHH XPaHATCA B 6aze
nauHbix. (OBBIYHO OHKM BO3BPAINAIOTCS B NMPUIIOKEHHE, KOTOPOS NOMK-
HBIM 06pa3oM QopMaTHpyeT ux.)

NMPEAYNPEX/EHWE: ncnonb3oBanue rpynnosbix CHMBOJI0OB

JNyylie He ucnonb3oBaTtb rpynnoBoi CMMBON * (KpOMeE TeX Cry1aes,
KorJa Bam AEMCTBUTENBHO HEO6X0ANMbI BCE cTon6upl Taénuubl). He-
CMOTPS Ha TO HTO rPyNnoBbie CUMBOJIbI MOMOFYT C3KOHOMUTL Bpe-
M$ U YCUIUS, Heo6X0UMble 1S NEPEYUCIEHNS BCEX Heo6x0AUMbIX
CTONGLOB, W3BNEYEHNE HEHYXHbIX CTONGLOB 06bI4HO NPUBOAUT K
CHUXEHWIO NPOM3BOANTENBHOCTH 3aMnpoca 1 NPUIOKEHHUS B LIENIOM.

COBET u3B/fieueHHe HOM3BECTHLIX CTONGLOB

EcTb 04HO 6ONbLUOE NPerMyLLeCTBO B UCMOJIb30BAHUM rPyNNOBbLIX
cMMBOOB. MOCKONbKY Bbl HE YKa3biBaeTe TO4HbIE UMEHA cTon6uo8
(Npy HanNM4MKU cumBona * BO3BpallaloTecs BCE cTton6ubl), noaBNAeT-
Csl BO3MOMHOCTb M3B/1e4b CTONOLbl, UMEHA KOTOPbIX HEN3BECTHbI.

U3BneyeHue YHHKaJIbHbIX CTPOK

Kak BBl y6eaunuch, HHCTpyKUHs SELECT BO3BpaIaeT BCE CTPO-
KM, COOTBETCTBYyIOIME KpuTepHio oT6opa. Ho 4To ecnu BaM He HyX-
Hbl 2a6comoTHO Bce 3HadeHus? IIpeanonoxuM, HalPUMED, UTO HE-
06X0IMMO y3HATh MACHTH(PUKATOPHI BCEX MOCTABIIUKOB U3 TaOIHLBI
Products.

Beop v

SELECT vend_id
FROM Products;
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BoiBog Vv

vend_id

Huctpykuus SELECT BepHyia 9 CTPOK (XOTS B CITHCKE BCETO YeThIpe
TNOCTABIIHKA), I0TOMY 4TO B Tabnuue Products ykasaHsl 9 TOBapos.
Kax ke HOJTyYHTh CIIMCOK YHHKATIBHBIX 3HAYEHHI?

Pemmenue 3axnrouaercs B npUMEHEHHH KIIIOUEBOTO CII0Ba DI STINCT,
KOTOpPO€, KaK HETPYAHO NPEANONIOKHTE, 3acTaBiieT CYB]l BepHyTs Tomb-
KO YHUKAJIbHbIE 3HAYCHHUS.

Beop v

SELECT DISTINCT vend id
FROM Products;

AHanus v

IIpennoxenue SELECT DISTINCT vend id 3acrasiser CYB]]
BCPHYTBb TONBKO 3alUCH C OTIMYAIOUIMMHCS 3HAYeHHAMH vend id,
U B PE3YNILTATE MBI N10Jy4aeM TPH CTPOKH, KaK I0Ka3aHO Hivke. Kiroue-
BO€ CJI0BO DISTINCT, €ClIH OHO UMEETCH, JOJDKHO HAXOAUTHCH HEIo-
CPEICTBEHHO Nepe/ CIIUCKOM HMEH CTONOIIOB.

BoiBOg V .

2 3ak. 1273
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NPEAYNPEXOEHWE: cTPOKM He MOryT GbiTb HacTH4YHO
YHUKaNbHbIMH

KnioyeBoe cnoBo DISTINCT NPUMEHAETCH KO BCEM CTONIBLaM, a He
TONMbKO K TOMY, epej KOTOPbIM OHO CTOWT. Ecniv 3agaThb BbipaxeHue
SELECT DISTINCT vend id, prod_price, 6yayT U3BneYeHbl BCe
CTPOKHM, ECIM TONIbKO HE OKAMETCH, YTO OAMH W TOT e npojaaBeL|
npeanaraeT pa3Hble TOBapbl N0 OAWHAKOBbLIM LieHaM.

OrpaHMYeHMe pe3yibTaToB 3anpoca

Hucrpykiusa SELECT BO3BpalllaeT BCE CTPOKH, COOTBETCTBYIOLIUE
KPHTEpHIO 0TOOpa. 3agacTylo 3To Bee CTpoKH Tabmuiiel. Ho 1ro ecnu He-
06XOAUMO TIOJYYHTH JIMILb [EPBYIO CTPOKY WM 3aJJaHHOE YHCIIO CTPOK?
Takoe BIIOJIHE BO3MOKHO, OJJHAKO IIPUXOAUTCS C COXKATIEHHEM KOHCTAaTH-
pOBaTh, YTO 3TO OJHA M3 TEX PEAKHX CHTYallHH, KOIJia pasHble peainsa-
uun SQL BexyT cebst no-pasHoMy.

B Microsoft SQL Server u Microsoft Access MOXHO BOCIIONb30BaThCs
KJIIOYEBBIM CIIOBOM TOP, 4T0GHI H3BJIEYH JIMIIb HECKOJIBKO IIEPBBIX 3aIlH-
Ceil, KaKk IOKa3aHO HUXKE.

Beop v

SELECT TOP 5 prod_ name
FROM Products;

BoiBop V

prod_name

8 inch teddy bear
12 inch teddy bear
18 inch teddy bear
Fish bean bag toy
Bird bean bag toy

AHanus y

B 310ii uHCTpYKIMHM npeuiokenne SELECT TOP 5 3ajaeT u3Bjede-
HHE NEPBBIX MSTH CTPOK.
B DB2 npumenseTcs COOCTBEHHBIH yHHKAIBHBIH CHHTAKCHC.
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Beop v

SELECT prod name
FROM Products
FETCH FIRST 5 ROWS ONLY;

Ananus v

Hpennoxenne FETCH FIRST 5 ROWS ONLY HaBpsx iu TpeGyer
KaKHX-H60 moscHenuis,

B Oracle Heo6xomumo OPTaHH30BATh MOACYET CTPOK C MOMOIIBIO
BCTPOEHHOIO CuyeTyrka ROWNUM,

Beop v

SELECT prod name
FROM Products
WHERE ROWNUM <=5;

B MySQL, MariaDB, PostgreSQL u SQLite moxwo BOCIIO/Ib30BaTHCH
npemioxenueM LIMIT.

Beop v

SELECT prod name
FROM Products
LIMIT 5;

AHanus v

B a10# HHCTPYKUMK HM3BNCKACTCS CAMHCTBEHHBIA cTonGew. ITpenio-

Beopg v

SELECT prod_name
FROM Products
LIMIT 5 OFFSET 5;
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AHanu3s v

Ipennoxenue LIMIT 5 OFFSET 5 3actasiaser CYB]l BepHYTH
IATh CTPOK, HauMHAas CO CTPOKH 5. IlepBoe YMCIO — 3TO KOIUYECTBO
CTPOK ISl H3BJICYEHUS, a BTOPOE — HayallbHas Touka. Pe3ysnbrar nokKa-
3aH HHXKE.

BoiBop Vv

prod_name

Rabbit bean bag toy
Raggedy Ann

King doll

Queen doll

NPEAYNPEXOEHWE: ctpoka 0

MNepBas u3Bnekaemas CTpoKa UMeeT Homep 0, a He 1. Takum 06-
pa3oM, UHCTPYKLUMA C NpeanokeHuem LIMIT 1 OFFSET 1 BepHeT
BTOPYIO CTPOKY, @ HE NepPBYIo.

COBET: kpaTxan dopma 3anucu anisa MySQL,
MariaDB u SQLite

MySQL, MariaDB n SQLite nogaepxuBaloT KpaTkyio ¢opMy npea-
NoXeHus LIMIT 3 OFFSET 4, No3BONss 3anucaTb ero Kak LIM-
IT 3,4.B gaHHon popme 4ncno nepep 3ansaTon 3a1a€T KOUYECTBO
CTPOK, a NMocse 3anaTon — HayvaNbHYIO TOYKY.

NMPUMEYAHUE: He Bce peanu3sauuu SQL oaAMHaAKOBDI

[aHHbi pasgen ¢ onMeaHUemM UHCTPYKLUUH, NO3BOAIOLMX OrPaHK-
4yuBaTb pes3ynbraTbl 3anpoca, BKIOYEH NULWb ANS TOro, Yytobbl No-
KasaTb: HeNb35 CNeno HaJenTbCA Ha TO, YTO CUHTAKCUC MHCTPYKLM#H
SQL 6yaeT oanHaKoOBbLIM U cornacoBaHHbIM BO Bcex CYB/. MMpo-
CTelmne MHCTPYKLMK OObIYHO ABNAIOTCA NEPEHOCUMMbIMU, HO 6onee
CNOXHblE BCEraa HyXHo npoBepsTb. [ToMHUTE 06 3TOM Npu paspa-
60TKe NPUNIOXKEHUH Ans 6a3 JaHHbIX.
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Wrak, npennoxense LIMIT 3a[jaeT YMCII0 BO3BPALIAEMBIX crpok. [Ipen-
JoxeHne LIMIT ¢ KII0YeBBIM crioBoM OFFSET yKa3bIBaeT, C KAKOM CTPOKH
TabIHLBI HEOOXOMMMO HayaTh OTCHYeT. B Hamem npumepe Tabmmua Pro-
ducts ConepKHUT BCETO AEBATH TOBAPOB, OITOMY MHCTPYKIIHSA C TIPELIO-
xeHueM LIMIT 5 OFFSET 5 BepHyJa YeThipe CTPOKH (ILATOM MpOCTO Her).

Ucnonb3oBaHue KOMMEeHTapuesB

Nucrpyxuun SQL obpabarsisatorcs camoit CYBJI. Ho uto eciu B
HHCTPYKLHIO HEOOXOMMMO BKIIIOUHTH TEKCT, KOTOPBIH HE JODKEH HH BbI-
HONHATECS, HU 00pabarsiBathca? U 3auem 310 BooGIIE HyxHO? Bor He-
CKOJIbKO TIPHYHH.

» PaccMOTpeHHBIE paHee MHCTPYKUMH GbUIH OY€Hb KOPOTKHMH H
npocTeiME. Ho 1o Mepe yBenudeHns CIIOKHOCTH 3aIpOcoB B HHX
NpUIeTcs T0OaBIATH ONHCATENbHbIE KOMMEHTAPHH (B Ka4€CTBE Ha-
TIOMHHAHH CaMOMy ceGe Ha OymyIee WM A JPYTHX 9IEHOB Ipo-
ekra). Takue KOMMEHTApHH BCTABIAKOTCA B TEKCTBI 3aIPOCOB, HO CO-
BEPLICHHO OYEBU/IHO, YTO OHH HE MNpeJHA3HAYCHbI IS 06paboTKH
co croponbl CYB]I. B xauecTBe npumepoB usyuute daiias cre—-
ate.txt u populate.txt, HCIONL30BaHHEIE B npuioxeHuu b.

» To xe camoe CTIpaBeIHBO s 3aT0NOBKOB B Havane SQL-gaiina,
COZIEPKAIMX KOHTAKTHBIE NaHHBIC IPOIPAMMHCTA, & TAKXKE Pas-
JMYHBIC ONIUCAHUA U NIpuMedaHus. IIpuMepsl 3TOro Takxke MOXHO
YBHIETH B (aiiax, HCIIOIb30BAHHBIX B IPIIOKEHNH B.

» Jlpyroe BaxxHOE NPHMEHEHHE KOMMEHTAPHEB — BPEMEHHBI 3anper
BbinonHeHus gparMentoB SQL-kona. Ecnu BrI co3maere JMHHbIH
3aIpOC ¥ XOTHTE MPOTECTHPOBATH JIMLLE €r0 (pparMeHT, 3aKOMMeH-
mupytime manve GparmenTsl, wto6b1 CYB/l IpoMrHOpHpoBaa HX.

Bonpmmncreo CYB]] noanepuBaeT HeCKobKO BAPHAHTOB CHHTAKCH-
ca kommeHTapueB. HayHeM ¢ KOMMEHTapHEB, BCTPOSHHEIX B CTPOKY KOJa.

BBop Vv

SELECT prod name —= 3TO KOMMEHTapui1
FROM Products;

AnHanus v

M1t BCTpauBaHHMs KOMMEHTApHEB IPEJHA3HAYEHO BBIPAKEHHE ——
(aBa neduca). Bee, 4To HieT nanee, CYMTAETCS TEKCTOM KOMMEHTAPHS.
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Tono6HbIM 06pa3oM yIo6HO, K IPUMEPY, ONIUCHIBATh Ha3HAYEHHE CTOIO-
110B B MHCTpYKUMH CREATE TABLE.

BoT ewe 0ZHa pa3sHOBMIHOCTh BCTPOESHHBIX KOMMEHTapHEB (OHA IO/
JEPXKHUBACTCS PEXE).

Bsop Vv

# DTO KOMMEHTapwii
SELECT prod name
FROM Products;

AHanus v

CuMBOI # B Hauajle CTPOKH [IPEBPAILAET €€ B KOMMEHTapHUi.
MO>KHO TaKXe CO31aBaTh MHOTOCTPOYHBIE KOMMEHTAPHH, B TOM YHC-
JIe TaKue, KOTOPbI€ NPEIOTBPAILAIOT BHIIIONHEHHE (PPArMEHTOB 3arpoca.

Beop Vv

/* SELECT prod name, vend_id
FROM Products; */

SELECT prod_name

FROM Products;

AHanu3 v

BhiparkeHHe /* NOMe4aeT HaqaIo KOMMEHTApHS, & BRIPOKEHHE * / — ero
korell. Bce, 9To HAXOTUTCS MeXIy HAMH, CTRHOBUTCS KomMeHTapueM. I1o-
IOGHBIH THII KOMMEHTAPHEB 9aCTO IPUMEHACTCA i OIOKMpoBanus dpar-
MEHTOB KoZia. B JaHHOM mpuMepe ONpenencHsl I8¢ HHCTPYKUmK SELECT,
HO HepBas U3 HUX He OY/IeT BHINOHATHCHA, [I0TOMY YTO 3aKOMMEHTHPOBaHA.

Pe3iome

Ha 3ToM ypoke Bbl y3HallH, KaK IIPUMEHATh UHCTPYKIMIO SELECT
IUTS M3BJIEUEHHS OHOTO, HECKONBKHX U BCeX CTONOHOB Tabmuusl. beuio
TakXe MOKAa3aHo, KaK U3BJIEKAaTh yHHMKaJbHble 3HaYEHUS U BCTABIATH
KOMMEHTapHH B Kol K COXaleHHIO, Bbl yOEIUIUCE B TOM, YTO CIIOXHBIE
SQL-3anpockl PUXOAUTCS NIPOBEPATH Ha COBMECTHMOCTB C Pa3IHIHbIMU
CYB/I. anee Mbl pacCMOTPUM, KaK COPTHPOBATH PE3YIbTaThl 3apoca.



YPOK 3

CopTupoBKa
NONYYEHHbIX flAHHbIX

Ha 3mom ypoke b1 ysnaeme, kak ucnonb3osams npednosicenue ORDER BY
uncmpykyuu SELECT 0151 COpPMUpOGKY pe3yibmamos 3anpoca.

CopTHpoOBKa 3anuceM

Kak 06bsACHsI0Ch Ha NpeaBIAYLIEM yPOKe, CIEAYOIas HHCTPYKIUS
SQL Bo3Bparuaer ouH cronben u3 tabnunsl. Ho B3misHuTe Ha pesynsra-
ThI: JAHHBIE BBIBOAATCS B IPOU3BOJIBHOM MOPSIKE.

Beop Vv

SELECT prod_name
FROM Products;

BuiBOop V

prod name

Fish bean bag toy
Bird bean bag toy
Rabbit bean bag toy
8 inch teddy bear
12 inch teddy bear
18 inch teddy bear
Raggedy Ann

King doll

Queen doll

Boo61e-To, cTpoku oToOpaXxkaroTcs He B ciydaitHOM nopsake. [Ipu
OTCYTCTBUM COPTHPOBKH CTPOKH OOBIYHO BBIBOJATCS B TOM MOPSJKE, B
KOTOPOM OHHM XpaHAaTcs B Tabmuue. Cxopee Bcero, HMEHHO B 3TOM II0-
CJIEIOBAaTEIbHOCTH OHU M3HA4YaJbHO NoOaBisnch B Tabauny. Ho ecnu
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JIAHHbIE BIIOCIEACTBHH OOHOBISIMCH WITH YIAJLUIHCE, TO MOPSOOK OyneT
3aBHCeTH OT Toro, kak CYB]I ucnons3yer ocBobonuBmeecs Mecto. Takum
00pa3oM, BBl He MOXeTe (M He JIOJDKHBI) MOJIaraThesl Ha MOPSJIOK COPTH-
POBKH, €CIIH He 33/1aeTe ero B IBHOM Bujie. B Teopun pensMoHHbX 6a3
J@HHBIX TOBOPUTCSA, YTO NMOPSJOK M3BJICUCHUS JaHHBIX HE UMEET 3Haue-
HUSL, €CITH HE YKa3aH HOPANOK COPTUPOBKH.

MpeanoxeHue

MHeTpyKumnKn SQL cocToaT U3 npeanoXeHun, ogHK U3 KOTOPbIX 065-
3aTenbHbl, Apyrne — HeT. [peanoxeHve o6bl4HO BRIlOYaeT B cebs
KI04eBOE CNOBO M NOMb30BaTeNbCKUE AaHHble. [IpUMEPOM MOXeT
CNYXUTb NpeanoxeHme FROM UHCTPYKL MK SELECT M3 npeablayuiero
JINCTUHrA.

JU1a copTHPOBKH H3BJIEKaEMbIX MHCTpYKUMEeH SELECT NaHHBIX IIPEa-
Ha3zHa4YeHo npeanoxkeHue ORDER BY. B HeM yka3biBaeTcsi UM OJHOTO
HJTH HECKOJIBKUX CTOJIOIIOB, 10 KOTOPBIM U COPTHPYIOTCS PE3YIbTAThI 3a-
npoca. PaccMorpuM cnenyrouui npumep.

Beop Vv

SELECT prod name
FROM Products
ORDER BY prod name;

AHanu3 v

OTa HHCTPYKIMA HASHTHYHA NpebIayIleH, 3a HCKIIOYEHUEM NIPel-
noxeHust ORDER BY, kotopoe 3acrapiier CYB]] orcopTHpoBaTh AaHHbIE
B a(paBUTHOM HOpsJKe 1o crondiy prod name. PesynsTar nokasan
HIDKE.

BoiBO# V

prod name

12 inch teddy bear
18 inch teddy bear
8 inch teddy bear
Bird bean bag toy
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Fish bean bag toy
King doll

Queen doll

Rabbit bean bag toy
Raggedy Ann

ﬂPE.ﬂWPE)KD,EHME: MeCTONO/IOXEeHHe NPe/I0KeHHA
ORDER BY

Mpu Ucnonb30BaHWK NpeanoXeHust ORDER BY y6eanTech B TOM, YTO
OHO ABNAETCA NOCNEAHUM B UHCTPYKUMKU SELECT. B npoTMBHOM chy-
Yae 6yaeT BbiaaHo coobuieHue 06 ownbKe.

COBET: copTHpOBKa Nno HeBbIGpaHHbLIM cTOAGLaM

Yale Bcero ctonibLbl, yKasbiBaeMble B NpeyioxeHnn ORDER BY,
oTO6paXKaloTca Ha 3KpaHe, XOTs 3T0 He 0653aTeNbHO. [JaHHbIe MOo-
ryT COPTUPOBATLCS W MO CTONGLLY, KOTOPbI HE U3BNEKAETCs B CaMOM
3anpoce.

CopTHUPOBKA NO HECKOJIbKHM
cTonouam

YacTto OpIBaeT HEOOXOAUMO OTCOPTHPOBATh AaHHBIE 110 HECKOJIBKHM
cronbuaM. Hanpumep, eciti BbI BBIBOJHUTE CIHCOK COTPYHHKOB, BAM MO-
XeT MOHaZO0OUTECA OTCOPTUPOBATh ero CHayasa 1o (paMHIMH COTPYIHH-
Ka, a 3aT€M I10 MMEHH. DTO MOXET OBITh MOJIE3HBIM, €CJIM B KOMIIAHMH
€CTh HECKOJIBKO YEIOBEK C OMHAKOBBIMH (DaMIITHAMHU.

YT065I BHIIOJIHATH COPTHPOBKY 110 HECKOJIBKHM CTONOLAM, YKaXH-
Te X UMEHa Yepe3 3anaTy0. B ciemyromeM npuMepe H3BIEKAIOTCS TPH
cronbuia, a pe3yNnsTaT COpTUPYETCs O ABYM H3 HUX: CHadajia — I10 LIEHE,
[OTOM — I10 Ha3BaHHMIO.

Beop Vv

SELECT prod_id, prod_price, prod_name
FROM Products
ORDER BY prod price, prod name;
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Boisop Vv

prod_id prod price prod name

BNBGO02 3.4900 Bird bean bag toy
BNBGO1 3.4900 ' Fish bean bag toy
BNBGO03 3.4900 Rabbit bean bag toy
RGANO1 4.9900 Raggedy Ann

BRO1 5.9900 8 inch teddy bear
BRO2 8.9900 12 inch teddy bear
RYLO1 9.4900 King doll

RYLO2 9.4900 Queen doll

BRO3 11.9900 18 inch teddy bear

BaxkHO NOHUMATh, YTO NIPH COPTUPOBKE II0 HECKOIBKHUM CTOIOLAM
HOPAOK COPTHPOBKH OyAeT TakuM, KOTOPBIH yKa3aH B 3anpoce. [{pyru-
MH CJIOBaMH, B IPUBEJCHHOM BBIlLE' IPUMEPE TOBAPHI COPTUPYIOTCA O
cTonbuy prod name, TONBKO €CJIH CYILECTBYET HECKOIBKO CTPOK C O/H-
HAKOBBIMH 3HadeHUAMH prod_price. Ecin Hukakue 3HaueHMs cronbua
prod _price He coBmaialor, JaHHEIE [0 cTONONY prod name COpTH-
poBarbcst He OyayT. ’

CopTupoBka no
NOJNIOXXEeHMIO cronGua

ITopsnok COPTHPOBKH MOXKHO yKa3aTh HE TOJIBKO IO HMEHaM CTOJIO-
LOB, HO ¥ IO OTHOCHTEJIBHOMY ITOJIOKEHHIO cToNIONa (Ipolle roBops —
10 HoMepy cToi6ua). YToOs! ydille OHATH 3TO, PACCMOTPUM IIPUMeED.

Beop Vv

SELECT prod_id, prod price, prod name
FROM Products
ORDER BY 2, 3;

BuiBop V

prod id ' prod price _prod_name

BNBGO2 3.4900 Bird bean bag toy
BNBGO1 3.4900 Fish bean bag toy
BNBGO3 3.4900 Rabbit bean bag toy

RGANO1 4.9900 Raggedy Ann
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BRO1 5.9900 8 inch teddy bear
BR0O2 8.9900 12 inch teddy bear
RYLO1 9.4900 King doll

RYLO2 9.4900 Queen doll

BRO3 11.9900 18 inch teddy bear
AHanus v

Kak BuauTe, pe3yJbTaT BHIIOJHEHHUs 3alpOCa HACHTHYCH IpebIy-
meMy npumepy. Pa3HHIa TONBKO B IpeuiokeHun ORDER BY. 3nech HE
yKa3aHbl HMEHa CTOJIOIOB, a JIAIIL OTOBOPEHO HX OTHOCHTEIBHOE 11010~
senue B coucke SELECT. Beipaxxenne ORDER BY 2 03Ha4aeT COPTH-
POBKY [0 BTOPOMY CTOJIOIy CIIMCKa, 8 HIMEHHO I10 cronbuy prod price.
Tpemnoxenne ORDER BY 2, 3 03Ha4aeT COPTHPOBKY IO cronbuy prod
price, a 3areM — 1o cronbity prod_name.

OCHOBHOE IPEMMYIIECTBO JaHHOIO METO/A 3aKITI0YAETCA B TOM, YTO HE
Hy’KHO HECKOJIbKO pa3 Habupars B 3a1poce HMeHa cron6uos. Ho nMetorcs
M HEJOCTATKH. BO-TIEPBBIX, OTCYTCTBHE SBHBIX HMEH CTOJIOLOB NOBBILIAET
BEPOSTHOCTD TOTO, YTO Bl CITYYaHHO YKaXeTe He TOT cronbenr. Bo-Bropsix,
MOXKHO CITy4alfHO CMEHHUTB ITOPSIOK CTOJIOLIOB IIPH H3MEHEHHH CIUCKa SE—
LECT (3a0BIB IIpH 9TOM BHECTH COOTBETCTBYIOIIHME H3MEHEHHUS B IPEUIO-
xenune ORDER BY). M HaKOHeli, OYEBHJIHO, YTO HEIb3S UCIIOIL30BATh 3TOT
METOJI JUIi COPTHPOBKH [0 CTONOIAM, HE YKa3aHHBIM B CIIMCKe SELECT.

COBET: copTMpOBKa no HeBbiGpaHHbIM CTONGHaM

OnWCaHHbIM Bbille METOA HENb3S MPUMEHSTb NPU COPTUPOBKE MO
cTon6LaM, OTCYTCTBYIOILMM B CriMcKe SELECT. OfHaKo B ciy4ae He-
06X0AUMOCTM MOXHO B OHOM WHCTPYKLMW YKa3biBaTb peasibHble
“MeHa CToNBLOB U UX Homepa.

YKa3aHue HanpaB/ieHHUs
COPTHPOBKH

JlaHHBIE MOXHO COPTHPOBATH He TOJIBKO 10 Bo3pacTanmio (ot A sio f1).
Tako#l MOPAMOK 3aiaH [0 YMONTYAHHUIO, HO B TpejutokenHd ORDER BY
MOXHO TaKoKe YKa3biBaTh NOPS/IOK 110 yObiBanuio (o1 51 no A). st aToro
NpeaHa3sHaYeHo KIHYEBOE CI0BO DESC.

B cieyiomeM NpHMepE TOBaphl COPTHPYIOTCS B MOPsAAKE yObIBaHMS
1leH (BHayajie HAyT camble JOPOTHE TOBAPHL).
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Beop Vv

SELECT prod_id, prod price, prod name
FROM Products
ORDER BY prod price DESC;

BbiBop Vv

prod_id prod_price prod name

BRO3 11.9900 18 inch teddy bear
RYLO1 | 9.4900 King doll

RYLO2 9.4900 Queen doll

BR0O2 8.9900 12 inch teddy bear
BRO1 5.9900 8 inch teddy bear
RGANO1 4.9900 Raggedy Ann

BNBGO1 3.4900 Fish bean bag toy
BNBG02 3.4900 Bird bean bag toy
BNBGO03 3.4900 Rabbit bean bag toy

Ho kak 6BITh B ClIy4ae COPTHPOBKH IO HECKOJIBLKUM CTo10maM? B cie-
JYIOLIEM IIPUMEpPE TOBAPHI COPTHPYIOTCA B IOPsAKe yObIBaHUA LEH (BHA-
Yajie caMble JOPOTHE), a TAIOKE 10 HA3BAHHUSIM.

Beop Vv

SELECT prod_id, prod price, prod name
FROM Products
ORDER BY prod_price DESC, prod name;

BbiBOopg V

prod_id prod_price prod_name

BRO3 11.9900 18 inch teddy bear
RYLO1 9.4900 King doll

RYLO2 R 9.4900 Queen doll

BRO2 8.9900 12 inch teddy bear
BRO1 . 5.9900 8 inch teddy bear
RGANO1 4.9900 Raggedy Ann

BNBG02 3.4900 Bird bean bag toy
BNBGO1 3.4900 Fish bean bag toy

BNBGO03 3.4900 Rabbit bean bag toy
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AHanu3s v

Kitoyeoe cnoBo DESC npuMeHseTCs TOJIBKO K TOMY CTOJIOLLY, Mociie
KOTOPOTO OHO CTOMT. B mpenpinyiiem npumMepe kiroveBoe ¢jaoBo DESC
OB110 yka3aHO A4 cTonbua prod price, Ho He At prod name.
Takum obpasom, cTonben, prod price copTHpyeTcs mo yObIBaHHIO,
a cronben prod name (B IpeAesax KakA0ro LEHOBOro 0iioka) — Kak
00BIYHO, TIO BO3PACTaHHIO.

COBET: copTHpoBKa no y6biBaHMIO N0 HECKOJILKMM CTONGLaM

Ecnu Heo6xoaMMO OTCOPTUPOBATL AaHHbLIE B NOpsiiKe YObIBAHWA N0
HECKO/IbKUM cTonbLaM, YKaXKuTe 4Ns KaXaoro U3 HUX KiloyeBoe
€noBo DESC.

Crenyer yTo4HUT, 9T0 DESC — 3TO COKpamieHue oT DESCENDING;
MOXXHO HCIIONB30BaTh 00a KIIIOYEBBIX CJIOBa. AHTOHHMOM uis DESC
ABJIAETCA KiItoueBoe ¢10Bo ASC (ASCENDING), KOTOpOE MOXHO YKa3bi-
BaTh AJ1s COPTHPOBKH M0 Bo3pacTaHui0. OAHAKO Ha MPAKTHKE CIOBO ASC
0OBIYHO HE NIPUMEHAETCS, IOCKOJIbKY TaKOM MOPANOK HCIOIb3YETC MO
YMOIT4aHHIO (OH MpEJIOoNaraercs, eCiiM He yka3aHo HU ASC, Hu DESC).

COBET: 4yBCTBMT@/IbHOCTb K PErucTpy CHMBOJIOB M NOPSIAOK
COPTHPOBKH

Mpu copTUPOBKE TEKCTOBbLIX AAHHbIX A — 3TO TO Xe caMoe, 4YTo U a?
W a upget nepea B unu nocne s? 3T0 He TEOPETUHECKHUE BOMPOCHI, U
OTBET Ha HWUX 3aBUCHUT OT HAacTPOeK 6a3bl AaHHbIX.

Mpu cnoBapHOM nopsike COPTUPOBKU A CHUTAETCA UAEHTUYHBIM a,
M TaKoe nosejeHue sBnsieTca obbl4HbIM Ana 6onbwuHeTBa CYB/.
OpHaKo B HekoTopbix CYB/] agMUHUCTPaTOp MOXET B cryyae He-
06X04MMOCTH UBMEHWUTb AaHHYIO HAaCTPOWMKY. (3TO MOXET OKa3aTbcs
nosie3HbIM, ecnu B 6a3e JaHHbIX COAEPKUTCH MHOFO TEKCTOBbIX 3a-
NUCeN Ha NHOCTPAHHOM SA3bIKe.)

CyTb B TOM, 4TO €c/iM BaM NOHaA06UTCS anbTepHaTUBHbIA NOPSAAOK
COPTUPOBKK, €ro Henb3s 6yaeT A0CTUYb NOCPEACTBOM OObIYHOIO
npeanoxeHus ORDER BY. BaM npuaetcs 06paTtUTbCst K agMUHUCTPA-
TOpy 6a3bl JaHHbIX.
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Pe3iome

JT0T ypoK ObUI NOCBSIIEH COPTHPOBKE PE3YJIBTAaTOB 3alpoca ¢ Io-
MOIIBIO Tpeiokenusi ORDER BY MHCTpyKUHH SELECT. JlanHoe mpex-
JIOXKEHHE, KOTOPOE JOJDKHO OBITH MOCIETHMM B MHCTPYKUMH SELECT,
MOXXHO NPUMEHATH ISl COPTHPOBKH CTPOK IO OTHOMY KM HECKONBKUM
cronbuam.



YPOK 4
dunbTpanmua faHHbIX

Ha smom ypoke b1 y3naeme, kak ucnonvzoeams npeonoxcenue WHERE
uncmpykyuu SELECT Ons 3a0aHus ycaosuil punsmpayuy cmpox.

Mcnonbn3oBanme
npepnoxeHuna WHERE

B Tabmuiiax 6a3 JaHHBIX OOBIYHO CONEPXKHTCS OY4EHb MHOTO HHGOpMa-
M, ¥ IOBOJILHO PEIKO BO3HHKAET HEOOXOAUMOCTD U3BJIEKaTh BCE CTPOKH
U3 Tabnuuel. F'opasno game Tpedyercst H3BIeYb KaKylo-TO YacTh JAHHBIX
JUIs TocyIexyromei o6paboTKH WM COCTaBIeHH 0T4eToB. B 3TOM Ciydae
HeoOXONHUMO yKa3aTh Kpumepuii ombopa, TaxKe Ha3bIBAEMBIA ycroeuem
dunompayuu.

B uHCTpYKUMM SELECT AaHHBIE QHIBTPYIOTCS IyTEM YKa3aHUS KPH-
TepHs oTOOpa B MpenoxkeHHd WHERE. DT0 NpemiokeHne YKa3sBaeTCs
cpa3sy Iocje Ha3BaHHs Tabnuipl (B IpeUIoXKeHHH FROM) ClemyouuM
obpazom.

Beop v

SELECT prod name, prod price
FROM Products
WHERE prod price = 3.49;

AHanm3 v

IIpuBenenHas MHCTPYKIHS H3BJIEKaeT ABa CTo6Ia U3 TabIHIbL TO-
BapOB, HO BO3BPAILAET HE BCE CTPOKH, & TOJIBKO T€, 3HAYEHHE B CTONOLE
prod_price KOTOPHIX paBHO 3.49.
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BubiBop ¥

prod_name prod_price
Fish bean bag toy 3.49

Bird bean bag toy 3.49

Rabbit bean bag toy 3.49

B maHHOM mpuMepe HCHOJIB3YeTCs POCTas MPOBEPKA HA PaBEHCTBO:
CHaYaJia IPOBEPSAETCsl, CONEPHKUTCS JIH B CTONIOLE YKa3aHHOE 3HAYEHHE, 2
3aTeM JaHHbIe QUIETPYIOTCS COOTBETCTBYIOUMM 00pasoM. Ognaxo SQL
MO3BOJISET BHITIONHATD HE TOJIBKO MIPOBEPKY HA PABEHCTBO.

COBET: cKONbKO Hyneu?

BbinonHsas npuMepbl AAHHOTO ypoKa, Bbl 0GHAPYXUTE, YTO YUCNO-
Bble pe3ynbTaTbhl oTOGpamaloTcs B pa3Hbix popmarax: 3.49, 3.490,
3.4900 1 T.n. Mogo6Hoe noBeaeHne 3aBUCHT OT KOHKpeTHoW CYB/
OT TOro, Kakue Gpopmarthl AaHHbIX B HEH NPUMEHSIOTCA. TaK YTo, eciiun
BallKM pe3ynbraTthl YyTb OTAIUYAIOTCH OT MPUBEAEHHbIX B KHWUrE, He
‘nepexuBanTe. B KOHLEe KOHLOB, 3.49 1 3.4900 — 3TO OAHO U TO XKe.

COBET. dunbrpaymna B SQL‘u B NPHNIOKEHHH

[JlaHHble MOryT TaKke GUNLTPOBATLCA Ha YPOBHE NPUIOMKEHUs. g
3TOr0 MHCTPYKUMA SELECT nepBOHayanbHoO u3BfieKaeT 6osblue
JaHHbIX, YeM Heo6X0AUMO AN KIMEHTCKOro NPUIOXKEHUs, a 3atem
KJIMEHTCKMIA Kof obpabaTbiBaeT noiyyeHHble AaHHble ang ot6opa
TONIbKO HYXHbIX CTPOK.

Kak npaBuno, Takoi MeToa He NpuBeTcTByeTCA. basbl JaHHbIX ONTH-
MM3UPOBaHbI NNA 6bICTPO U 3bdEKTUBHOM dunsTpaumru. 3actaBnas
KIMEHTCKOE MPUIOXEHUE BLINONHATL GYHKUWK 6a3bl AAHHLIX, Bbl
3HaYUTENbHO YXyallaeTe ero NPOM3BOAMTENbHOCTb, @ TaKKe 3aTpya-
HSIeTe ero KOppeKTHoe MacwTabupoBaHue. Kpome Toro, ecniv aax-
Hble GUNLTPYIOTCS Ha CTOPOHE KNWEeHTa, cepBep OTNPaBsfeT HeHYX-
Hble AaHHbIe N0 CETU, TEM CaMbIM YBENUUMBARA CETEBON TPadUK.

NPEAYNPEXAEHME: nonoxenue npepioxeHns WHERE

Mpu ncnonb3oBaHUK 060UX NPEANOXKEHUH, ORDER BY M WHERE, y6e-
QWUTECh, YTO NpemioeHue ORDER BY cnefyeT 3a NpenoXeHuem
WHERE, MHa4Ye BO3HUKHET OWMGKa (CM. YpOoK 3).
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OnepaTtopbl B Npe10KeHHH WHERE

B nepBoM mpeanoxennn WHERE, KOTOpOES MBI paccMOTpeny, BHI-
[OJHATACH MPOBEPKA Ha PAaBEHCTBO, T.C. ONPEACHIAIOCEH, CONCPXKHTCA
nu B cTonbue ykasanHoe 3Hadenue. B SQL momnepxuBaeTcs LeNBIH
HaGop YCIOBHBIX (JIOTHYECKHX) ONEPAaTOPOB, KOTOPHIC NEPETHCICHBI B
Tabn. 4.1.

TAB/IMLA 4.1. OnepaTopbl B NPeAN0KEeHNN WHERE

Oneparop Nposepka

= PaBeHCTBO

<> HepaseHcTBO

1= HepaBeHCTBO

< MeHblie

<= MeHbLue Ny paBHo

1< He meHblwe

> Bonbule

>= Bonblue unu paBHO

> He 6onbuie

BETWEEN BxoxaeHue B auanasoH
IS NULL 3HaueHne NULL :

NMPEAYNPEXOEHUE: coBMecTHMOCTb oneparopos

HekoTopble U3 onepaTopos, NpUBEeAEHHbIX B Tabn. 4.1, N36bITO4HDI.
Hanpumep, <> — 370 TO Xe camoe, 410 1 !=. [[pumMeHeHne onepa-
Topa ! < (He MeHblUe YeM) AAeT TOT e PesyNbTart, YTo U >= (6onblue
UK paBHO). OfHAKO Y4TUTE: HEe BCE U3 3TUX onepaTopos noaaep-
JuBatoTcst BceMu CYB/1. O6paTuTech K JOKyMEHTaLU1 CBOEH Ccyba,
4TO6bl Y3HaTb, KAKUE IOTUHECKNE ONepaTopbl OHa NOAAEPKNBAET.

CpaBHeHHe C OAUHOYHbIM 3HaYeHuem

MEI yske paccMOTpENH IIPUMEP NIPOBEPKH Ha PaBEHCTBO. Teneps mo-
3HAKOMHMCS C JPYTHMH OTIEpaTOpaMH.

B epBOM NpUMeEpE BHIBOAATCA HA3BaHHs TOBAPOB, CTOMMOCTH KOTO-
pHIx He npesbimaer 10 nonnapos.
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Beop v

SELECT prod name, prod price
FROM Products
WHERE prod price < 10;

BuiBOog Vv

prod name prod_price

.49

Fish bean bag toy 3

Bird bean bag toy 3.49
Rabbit bean bag toy 3.49
8 inch teddy bear 5.99
12 inch teddy bear 8.99
Raggedy Ann 4.99
King doll 9.49
Queen doll 9.49

B crienyioweit HECTPYKITMH H3BIEKAIOTCS BCE TOBAPHI, KOTOPIE CTOAT
10 nonnapos un MeHb1e (pe3yasTaT GyIeT TAKUM XKe, KaK U B npensIay-
UIEM TIPHMEpE, TaK Kak B 6a3e JaHHBIX HET TOBAPOB, KOTOPHIE CTOMIH GBI
poBHO 10 momnapos).

Beogv -

SELECT prod name, prod price
FROM Products
WHERE prod price <= 10;

lMpoBepKa Ha HepaBeHCTBO

B cnenyromem npumepe BHIBOAATCS BCe TOBAphI, HE H3rOTOBIEHHBIE
¢upMoii DLLO1.

Beop v

SELECT vend id, prod price
FROM Products
WHERE vend_id <> 'DLLO1';
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BoiBOA ¥

vend_id prod_name

BRSO1 8 inch teddy bear
BRSO1 12 inch teddy bear
BRSO1 18 inch teddy bear
FNGO1 King doll

FNGO1 Queen doll

COBET. xorpa HCnoNb30BaTh KaBbIYKH

Ecnv Bbl BHUMATENbHO U3Y4WTe BbIPaXeHUa B Npeablayuinx npeano-
WeHWUAX WHERE, TO 3aMeTUTe, YTO HEKOTOpble 3HAYEHU] 3aKI04€eHbl
B Ofi¥HapHble KaBbl4KK, @ HEKoTOpble — HeT. OfiMHapHbIe KaBblYKH
CAYXaT 4018 ONpPeAeneHus rpaHuL, CTPOKH. MNpn cpaBHEHWH 3Hade-
HUSI CO CTONGLIOM, COAEPALUMM CTPOKOBbIE fiaHHbe, Heobxoau-
MO 3aK/1i04aTh CTPOKY B KaBbl4KK. 1pyU UCMONb30BAHUN HYUCNOBbIX
CTONOLOB KaBbl4KN HE HYXHbI.

Hruxe npuBelieH TOT e NPHUMEP, TOJBKO 31ECh YK€ HCIONB3YeTCA
omneparop ! = BMeCTO <>.

BBop v

SELECT vend_id, prod_price
FROM Products
WHERE vend id != 'DLLO1';

NMPEAYNPEX/AEHVE: oneparop !=Han <>

OnepaTopbl != M <> 06bl4HO B3auMo3ameHseMbl. OfHaKoO He BO
Bcex CYB/, noaaepxusaiotcs 06e ¢dopMbl onepartopa. Hanpumep,
B Microsoft Access noaaepuBaeTcs onepaTop <> U He NOAAEPHU-
BaeTcs ! =. Ecnu y BaC BO3HWUKIM COMHEHUs no nosogy ceoen CYB/,
06paTUTeCh K JOKYMEHTaLUuu.

CpaBHeHHe ¢ Auana3oHOM 3Ha4eHUM

Jlis cpaBHEHUS C AHANa30HOM 3HAUYEHHH MOXHO HCIIOJIB30BaTh OIEpa-
Top BETWEEN. Ero cuHTaKcuc HEMHOT0 OTIHYACTCs OT APYTHUX ONepaTo-
poB B npeaiokeHHH WHERE, Tak KaK Juis HETO TpeOyroTCsl ABa 3HAYCHHUA:
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Ha4ajJbHOE ¥ KOHeuHoe. Hanmpumep, 1aHHBIH onepaTop MOXHO HCIIOJb-
30Barh Ul IIOMCKA TOBAPOB, LIEHA KOTOPHIX HAXOOUTCS B MPOMEXYTKE
Mexay 5 u 10 gonnapamu, WM BCeX JaT, KOTOPbIE MONAAAI0T B qUANa3oH
MEXy YKa3aHHBIMHM Ha4yaJIbHOM U KOHEYHOMH JaTaMu.

B cnemyromem npuMepe QeMOHCTPHPYETCs IPUMEHEHHE OnepaTopa
BETWEEN /i H3BJI€YEHHA BCEX TOBAPOB, LIEHA KOTOPHIX BBILIE 5 U HHXKE
10 ponnapos.

Beop v

SELECT prod_name, prod price
FROM Products
WHERE prod price BETWEEN 5 AND 10;

BuiBOop V

prod_name prod_price
8 inch teddy bear 5.99

12 inch teddy bear 8.99

King doll 9.49

Queen doll 9.49
AHanus v

Kak BMOHO U3 IpHBENEHHOTO IIpUMEpa, MIPH HCIIOJIBE30BAHUH OIepa-
Topa BETWEEN HYXXHO YKa3bIBAaTh [Ba 3HAYEHHS: HUKHIOIO U BEPXHIOK
rpaHHIBl Juana3oHa. O6a 3HaYEHHS JOMKHEI ObITh pasjeiieHbl KIoye-
BbIM CJI0BOM AND. IIpu 3TOM U3BNEKAIOTCA BCE 3HAUYEHHUS U3 JHanasoHa,
BKJIOYAs T€, YTO PaBHBI IPAHMYHBIM 3HAYEHHUSM.

MpoBepkKa Ha OTCyTCTBMUE 3HAYEeHUN

[Mocne cozpanus TabMUIbl pa3pabOTYHK MOXKET yKA3aTh, JOIYCTHMO
1, 4TOOBI B OTHENBHBIX €€ CTONOLAX HE COAEPKAIUCH HUKAKHE 3HAYE-
Hus. Korna B cTonbue He comepUTCS HUKAKOTO 3HAYEHHS, 3TO 3HAYMT,
YTO B HEM COACPXKHUTCA 3HaYeHHEe NULL.

NULL

OTCYTCTBUE KAKOro-IM60 3HAYEHHUS, B OTANYME OT MONS, coaepxa-
wero O, MyCTylo CTPOKY MK NPOCTO HECKONBKO NPpo6enos.
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YroObl IPOBEPHTD, COOEPXKUT JH CTONOEL 3HayeHue NULL, Helb3s
npocto 3anucarsk = NULL. [ npennoxkenuss WHERE IIpeAyCMOTPEHO CIie-
LUAJIBHOE BBIPXKEHHE, KOTOPOE HCIIOIb3YETCs AIA NPOBEPKH 3HAUYEHUH
NULL B cronfuax: IS NULL. CHHTaKCHC BBIIVISAUT CIIETYIOIIUM 00pa3oM.

Beop v

SELECT prod_name
FROM Products
WHERE prod price IS NULL;

OTa MHCTPYKIMSA BO3BPAILAET CIMCOK TOBApOB 0Oe3 meHsl (Imoie
prod_price mycroe, a HE COAEPKHUT LeHy 0), a IIOCKOJIBKY TAKOBBIX
HET, HUKaKUX JaHHBIX MbI He nonyguM. OnHako B TaGnuue Customers
€CTh CTONOLBI O 3HaUeHUsAMM NULL — B cTonbue cust_email 6yner
coziepxatbesi NULL, ecili He YKa3aH afipec IeKTPOHHOH HOUTHI.

Beop Vv

SELECT cust_name
FROM Customers
WHERE cust email IS NULL;

BoiBOopg Vv

cust_name
Kids Place
Tha Toy Store

COBET: oneparopbi, cneyuduyHbIe 1S KOHKpeTHOM CYB]]

Bo mMHorux CYB/[], Habop onepaTtopoB pacnpeH AOMNONHUTENbHbIMU
dunsTpamu. O6paTuTech K AOKyMeHTauuu ceoen CYB/] 3a gononHu-
TeNbHOM UHOpMaLIUENn.

COBET: 3nayeHust NULL M NnpOBEepKH Ha HepaBeHCTBO

MHorue nonb3oBaTeNU OXKKAAIOT, 4TO NPU U3BIEYEHUN CTPOK, HE CO-
Jiepwallux 3a4aHHoro 3Ha4eHus, 6yayT TaKxe BO3BpaLlaThCs CTPOKH,
cojiepKallme 3HauyeHwe NULL. OfjHaKo 3To He TaK. 3HaveHue NULL
TpaKTyeTcs Kak HeonpeaeneHHoe, U CYB[] He MOXET BbINONHUTL
NPOBEPKY TAKOr0 3HAYEHUS HWU HA PABEHCTBO, HWU Ha HEPABEHCTBO.
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Pe3iome

Ha sToM ypoke paccka3piBaJIoch 0 TOM, Kak GHIBTPOBATH BO3BpalIae-
MBI€ TaHHBIC C MIOMOLIBIO NpeAIokeHHss WHERE HHCTpyKUHH SELECT.
Bhl y3Hanu, kak IPOBEPUTH NAHHEIC HAa PABEHCTBO, HEPABEHCTBO, BXOXK-
JICHHE B IMaNa30H 3HaYEHHUH, a Taloke Ha OTCyTCTBHE 3HadeHus (NULL).



YPOK S5

PacuuMpeHHan
dunpTpaLua faHHbIX

Ha smom ypoxe 8vl y3naene, Kak KomOuHuposams npednoxcenus WHERE
018 co30anusn CROYCHBIX ycroguti ombopa. Bydem maxdice npodemon-
cmpupogaro npumerenue onegpamopos NOT u IN.

KomGuunposaHume yénonm‘i WHERE

Bce npemnoxenns WHERE, NpeICTaBACHHBIE HA YPOKE 4, unsTpy-
0T JaHHBIE C UCTIONBL30BAHMEM OHOTO KpuTepHs. UTobsI cosnars Gonee
CIIOXHBIE QUIIBTPbI, MOXHO HCTIONB30BATh HECKONBKO ycnouii WHERE.
Jins 3Toro npeaHasHayeHs! onepaTopel AND 1 OR.

Oneparop

CneuuanbHOe Klo4eBOE CNOBO, UCTIO/ib3yemMoe ANs o6benHeHUA
WNKX U3MEHEHUS YCNOBUA B MpeanoXKeHnn WHERE.

Onepartop AND

Yt06HI OTQHIETPOBAT AAHHBIE IO HECKONBKHM CTONOUAM, HEOOX0IH-
MO BOCITONIB30BAThCSA ONEPaTopoM AND st J0GaBIECHHS YCIOBHH B npesi-
JoxkeHde WHERE. Bot kak 370 gefgaercs.

Beopa v

SELECT prod_id, prod_price, prod_name
FROM Products
WHERE vend_id = 'DLLO1' AND prod_price <=4;
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AHanu3 v

[TocpencTBOM AAHHOTO 3aIpOca H3BIEKAIOTCS HA3BAHHA U LEHBI BCEX
TOBapoOB, MpeajlaraeMbix nocrapuukoM DLLO1, ¢ ueHoi 4 nonnapa u
MmeHblie. [Ipeanoxenne WHERE B HHCTPYKLHMM SELECT CONEpXHT ABa
yCI0BH, a onepaTop AND Hcnonb3yercs Ui X obpenuHenus. Onepa-
Top AND 3actasnseT CYB/] Bo3BpalaTh TOIBKO T€ CTPOKH, KOTOPBIE YAO-
BJIETBOPAIOT BCEM INEPEUHCIIEHHBIM YCIOBHAM. Ecnu ToBap mpejaraer-
cs1 mocraBIHkoM DLLO1, HO cTouT Gonbiie 4 AOJIApOB, OH HE NonageT
B PE3YJABTAThl 3arpoca. AHAJIOIMYHO TOBaphl, KOTOPHIE CTOAT MEHbLUE
4 nonnapoB M IpeAnaraloTcs HHBIMH MOCTAaBUIMKaMH, TaKXe He OynyT
BbIBEJICHBI. Pe3ynbTats! 3arpoca OyayT TakHMH.

BoiBOp V

prod id prod price prod name

BNBGO02 3.4900 Bird bean bag toy

BNBGO1 3.4900 Fish bean bag toy

BNBGO3 3.4900 Rabbit bean bag toy
AND

KnioueBoe ¢n0BO, MCNONb3yeMoe B NpefnoxeHuu WHERE Ans TOro,
4T06bl BO3BPALLANUCH TOMBKO TE CTPOKM, KOTOPbIE YAOBNETBOPAIOT
BCEeM YKa3aHHbIM YCNOBUAM.

B nmpuBeseHHOM npHMepe HCIONB30BAIHCH IBa YCIOBHS (HIBTpa-
1M, 00beMHEHHBIE onepaTopoM AND. MoKHO 3aiaBark 1 Gosbliee YHc-
10 ycnoBuii. Kaxaoe U3 HUX JO/DKHO OTACHATHCS ONepaTopoM AND.

NPUMEYAHUE: oTcyTcTBHE NpepnoxeHnus ORDER BY

AN 3KOHOMWM MecTa B 60/bWMHCTBE NPUMEPOB HE yKa3biBaeTCs
npeanioxeHne ORDER BY. [T03TOMY BrOJIHE BO3MOXKHO, Y4TO MONYYeH-
Hble BaMW pe3ynbTatbl GYAYT HEMHOIO OTIMYATLCHA OT TEX, YTO NpH-
BeAeHbl B KHure. KonuyecTBo BO3BpaLlaeMbIX CTPOK Bceraa 6yaer
OAMHAKOBLIM, @ BOT WX MOPALOK MOXET OKa3aThCs MHbIM. MoxeTe
npo6aBnaATL NpeanoeHue ORDER BY Mo cBOEMyY yCMOTpeHMio. Mae-
Hoe, YTOGbl OHO CTORNO NOCAEe NPeanoKeHUA WHERE.
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OnepaTtop OR

HeiicTeHe oneparopa OR HPOTHBOIOJOXKHO NEHCTBHIO ONEparopa
AND. On 3acrapnser CYB/I u3Bnekarb TONBKO T€ CTPOKH, KOTOPBIE YRO-
BIIETBOPSIOT XOTA 6B 0nHOMY ycioBuio. B 6omsuiunctee CYB/] sropoe
YCIIOBHE JaXKe HE pacCMaTPHBAETCA B NpeploxkeHUH WHERE, eclid Bbl-
TIOJHAETCA IIEPBOE YCJIOBHE (B TAKOM Clydae CTpoka OydeT BhIBEAEHA He-
3aBHCHMO OT BTOPOTO YCJIOBHS).

‘PaccMoTpuM crienyrontyo HHCTPYKIHIO SELECT.

Beop Vv

SELECT prod_name, prod price
FROM Products .
WHERE vend_id = 'DLLOl' OR vend_id = 'BRSOl’;

AHanu3 v

[TocpeacTBoM 3TOro 3ampoca H3BIEKAOTCA HA3BaHUS H LIEHB! BCEX
TOBApOB, U3TOTOBJEHHBIX OMHHM H3 YKa3aHHBIX MOCTaBLUHKOB. Oneparop
OR 3acraeisier CYB/I npuMeHATh KaKOe-TO OHO YCIIOBHE, a He 00a cpa-
3y. Ecnu 651 31€Ch Mcnonks3oBaica onepatop AND, MBI HE ONYYHIH OB
HHKAaKHMX JaHHBIX. Pe3ynbTaTer 3anpoca OyayT TakuMH.

BoiBOg v

prod_name prod price
Fish bean bag toy 3.4900
Bird bean bag toy 3.4900
Rabpit bean bag toy 3.4900

8 inch teddy bear 5.9900

12 inch teddy bear 8.9900

18 inch teddy bear 11.9900
Raggedy Ann 4.9900

OR

Kniouesoe cnoso, npumeHsemMoe B NpeanomeHun WHERE Ans Toro,
4T06bl BO3BpaLanUch BCE CTPOKM, YROBAETBOPSIOWHE NIO60MY M3
yKa3aHHbIX YCOBHH,.

4
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Mopaaok 06pa6boTKU onepaTopoB

Tpeanoxenus WHERE MOTYT COAEPXATh TH060€ KONHYECTBO J0rHHYe-
cxHX oneparopoB AND i OR. KoMOHHHpYS HX, MOXHO CO31aBaTh CIIOX-
HBI€ QHIBTPBL

Opuako mpH KOMOWHHMPOBAHHH OfeparopoB AND u OR BO3HHKAeT
omua npobnema. Paccmorpum mpumep. Heob6xonuMo BEIBECTH CITHCOK
BCEX MpejularaeMsix nocrasiinkamMi DLLO1 u BRSO1 TOBapoB, LiEHa KO-
Topeix — 10 nomnapoB H Belne. B cnenyoe HHCTPYKIUH SELECT
HCIoNs3yeTcsd KoMOHHaLKA onepaTtopos AND u OR and ¢$opMHpPOBaHHA
ycnoBusA oT6opa CTPOK.

Bsop v

SELECT prod_name, prod_price

FROM Products

WHERE vend id = 'DLLO1' OR vend_id = 'BRSO1’
AND prod_price >= 10;

BouiBOog ¥

prod_name prod_price
Fish bean bag toy 3.4900
Bird bean bag toy 3.4900
Rabbit bean bag toy 3.4900

18 inch teddy bear 11.9900
Raggedy Ann 4.9900
AHanus v

B3rmigHHTe Ha pe3ynbTaT. B ueThipex BO3BpalliaeMbIX CTPOKAX 3HAYAT-
¢s 1ieHsl Hibke 10 J0/1n1apoB — O4eBHIHO, CTPOKH He OBLIH OThUIIETPOBA-
HbI TaK, Kak Hago. Yro xe npousomo? IIpHynna 3aKkio4aeTcs B Nopan-
ke 06paboTku oneparopos. SQL (xak 1 GOIBIIHHCTBO APYTHX S3BIKOB)
BHavasle 00pabaThiBaeT JIOrHYECKUE ONEpaTophbl AND, a IOTOM yXKe — JIo-
ruyeckue oneparopsl OR. Korna CYBJI BcTpeuaer Takoe NpeanokeHHe
WHERE, OHa HHTEPIPETHPYET €r0 TaK: U381e4b 6Ce moeapsl, Komopsle
cmosam 10 doanapos u 6onvuie 1 npi 3MoM HPEOAAzaIOMCS, HOCMABUJUKOM
BRSO01, a makoice éce mosapul, npedrazaemvle nocmagujukont DLLOI,
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He3a8uUCUMO Om ux yeHsi. JJpyrHMH CIOBaMH, B CBI3H C TeM, YTO IpH-
OpPHUTET y JIOTHYECKOro oneparopa AND Bbliie, Ob11H 00BEAHHEHE] HE Te
OIIEPaTopsl.

Pemrenue 510l mpo6ieMEI COCTONT B HCIIONB30BAHHH CKOOOK I TOY-~
HOH IPYNIIMpPOBKH HEOOXOAUMBIX JIOTHYECKHX OrepaTopos. PaccMoTpum
CICAYIOLYI0 MHCTPYKLIHIO SELECT H ee pe3ynbTaThl.

Beog v

SELECT prod_name, prod price

FROM Products

WHERE (vend_id = 'DLLOl' OR vend id = 'BRS01')
AND prod_price >= 10;

Bbisop v

prod_name prod price
18 inch teddy bear 11.9900
AHanus v

EnMHCTBEHHBIM pa3siHYHeM MEXIY NMPeblAyLIHM 3apocoM H 3THM
ABNIAIOTCA CKOOKH, B KOTODBIE 3aKJIOYEHBI NEPBbIE BA YCIOBUS Mpel-
noxenus WHERE. [TockonbKy CkoOKH HMEIOT elle 60nbmui TIPHOPHTET,
4eM JIOTHYECKHE onepaTtopsl AND u OR, CYB]] pHavaite obpabarsiBaer
ycnosHe OR B ckobkax. COOTBETCTBEHHO, 3aMpoc GyneT IIOHHMAThCA TaK:
useneyb 6ce moeapwl, npedarazaemvie 1460 nocmaswyukom DLLO1, nubo
nocmasujuxom BRS01, komopuie cmosam 10 doanapos u 6oavue. 310
HMEHHO TO, YTO HYXXHO.

COBET: ucnonb3oBanne CKOGOK B NPeioeHHHn WHERE

Mcrnonb3ya norvyeckue onepatopbl AND MU OR B NPEAIOKEHWUU
WHERE, Bcerfa BCTaBnanWTe CKOGKM, 4TO6Gbl TOYHO CrpynnupoBaThb
ycnosus. He nonarantech Ha nopsiaok o6paboTku Mo yMONYaHUIo,
flaxe ecnn oH noapas3ymeBaeT Heo6XoAMMbIA BaM peaynbrat. Tem
cambIM Bb! Bcerga 6yaeTe 3actpaxoBaHbl OT HEOXMAAKHOCTEN.
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Onepatop IN

Oneparop IN CIOyXHT I YKa3aHHA OHANa30HA yCIOBHH, nmoboe U3
KOTOPBIX MOXeT ObITh BBHINONHEHO. IIpH 9TOM 3Ha4eHHs, 3aK/IKOYEHHbIE
B CKOOKHM, NMEPEUHCISIOTCA depes 3amaTylo. PaccMoTpum cienyrolui
MpHMeED.

Bsop v

SELECT prod name, prod price

FROM Products

WHERE vend_id IN ('DLLO1l', 'BRS01"')
ORDER BY prod name

BoiBOg Vv .

prod_name prod_price

12 inch teddy bear 8.9900

18 inch teddy bear 11.9900

8 inch teddy bear 5.9900

Bird bean bag toy 3.4900

Fish bean bag toy 3.4900

Rabbit bean bag toy 3.4900 '
Raggedy Ann 4.9900

AHanu3 v

Nucrpykuns SELECT H3BIEKaET BCE TOBAphI, IpeayaraeMble IocTas-
mukaMi DLLO1 u BRSO1. ITocne oneparopa IN yka3aH CIIHCOK 3Haye-
HHH 4epe3 3alATyl0, a BECh CIIUCOK 3aK/II0YEH B CKOOKH.

Ecnu BBl AymaeTe, 9To oneparop IN BHITIONHAET Ty k€ QYHKLHIO, 4TO
H OR, To Gynere coBepiueHHo npasel. CreayroiHi 3anpoC paBHOCHIIEH
MpeabIAYILEMY.

Beop v

SELECT prod_name, prod price

FROM Products

WHERE vend_id = 'DLLOl' OR vend id = 'BRS01'
ORDER BY prod name;
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BbiBOop Vv

prod_name prod price
12 inch teddy bear 8.9900

18 inch teddy bear 11.9900

8 inch teddy bear 5.9900
Bird bean bag toy 3.4900
Fish bean bag toy 3.4900
Rabbit bean bag toy 3.4900
Raggedy Ann 4.9900

3ayeM xe HyxeH oneparop IN? Ero npenMyInecTsa TakoBsl.

» IIpu pa6oTe ¢ ATHHHBIMH CIHCKAMH HEOOXOAMMBIX 3HAYEHHH
CHHTAaKCHC JIOTHYECKOTO oneparopa IN ropasio HOHATHEE.

» Ilpu ucronb3oBanuu oneparopa IN COBMECTHO C ONMEPATOPaMH
AND # OR ropa3szo jierde ynpas/iTh IOpAIKOM 00paGoTKH.

» Oneparoper IN No4TH Bcerna GbicTpee 06pabaThIBalOTCs, YeM
CIHCKH 0meparopoB OR (BIPOYEM, 3TO CIIOKHO 3aMETHTh B CIIy-
Yae KOPOTKHX CIIMCKOB).

P Camoe Gonblioe NpeHMYHIECTBO JIOTHYECKOTO oneparopa IN 3a-
KJII0YaeTCs B TOM, YTO B HEM MOXKET COAEPXKAThCA €LIE OfHA HH-
crpykumus SELECT, a 3T0 NO3BOJIAET CO3aBaTh O4eHb IHOKue npe/-
Joxennst WHERE. IloapoGree 06 31oM pacckasbiBaeTcs Ha ypoke 1.

IN

Knioyesoe cnoBo, ucnonb3yemoe B NPeAnoxeHuu WHERE AN yKaza-
HUS CMUCKa 3HaYeHU, 06pabaThiBaEMbIX TAK Me, KaK 3T0 genaercs
B Clyyae NpuMeHeHus oneparopa OR.

Onepartop NOT

Jlornueckuii oneparop NOT B npeanoxeHdu WHERE CIIYXHT TOJIbKO
ONHOH LEJIH — OTPHLATH BCE YCIOBUS, CACAYIOUIHE 33 HUM. ITockomeky
OH HHKOI/Ia HE HCIIONB3YETCH caM Mo cebe (a TONBKO BMECTE C IPYTHMH
JIOTHYCCKHMH ONEPaTOPaMH), €r0 CHHTAKCHC HEMHOTO oTiHyaerca. Orne-
parop NOT BCTaBjsieTcs nepes Ha3BaHHeM CTO0IA, 3HaYE€HHs KOTOPOro
HYXHO OTQHIBTPOBATS, @ HE MOCIE.
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NOT

KstoueBoe CnoBso, NpUMeHsemMoe B NpeaiokeHn WHERE Ans 0TpU-
LiaHWA KaKoro-nM6o ycnoBus. .

B cienymolem IpUMepe AIEMOHCTPHPYETCS NPUMEHEHHE JIOTHYECKO-
ro omeparopa NOT. 31€Ch H3BJIEKAETCs CITHCOK TOBApOB, NPEIaraeMeIX
BCEeMH N0CTaBILKKaMH, kpoMe DLLO1.

Beoap v

SELECT prod_name

FROM Products

WHERE NOT vend_id = 'DLLOL’
ORDER BY prod_name;

BuiBop ¥

prod_name

12 inch teddy bear
18 inch teddy bear
8 inch teddy bear
King doll
Queen doll

AHann3 v

Jloruueckwit onepaTop NOT OTpHUAET YCIOBHE, CACAYIOUICE 33 HHM.
Mosromy CYB/] n3pnexaeT He Te 3HAYCHUA vend_id, koTopele coBnaja-
1oT ¢ DLLO1, a BCe OCTaJIbHbIE.

peapinymuii 3anpoc MOXHO GbLI0 Obl 3aMMCATh MPH [OMOILM Orie-
paropa <>.

Beop ¥

SELECT prod_name

FROM Products

WHERE vend id <> 'DLLO1’
ORDER BY prod_name;
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BuiBop v

prod _name

12 inch teddy bear
18 inch teddy bear
8 inch teddy bear

King doll

Queen doll

AHanus v

3aueM e HCIIONb30BATh JOTHYECKHI oneparop NOT? Koneuno, ansa
TaKHX MPOCTBIX NpeAnoxeHud WHERE, KOTOphIE 37€Ch paccMOTpEHBI,
OH He obasarenen. Ero npenmymecTsa TIPOSBIIAIOTCA B OoJiee CIOXKHBIX
ycnosusax. Hanpumep, 1 HaxoxaeHus Beex CTPOK, KOTOpHIE HE COBIIa-
HAaI0T CO CITHCKOM KPUTEPHEB, MOXHO HCIONE30BaTh TIOTHYECKHH omepa-
TOp NOT B CBsA3Ke C oneparopoM IN.

MMPUMEYAHUE: oneparop NOT B MariaDB

B MariaDB onepatop NOT HCMonb3yeTcs TOMbKO ANA OTPULL@HKUA one-
paTopoB IN, BETWEEN U EXISTS. 3T0 OoTM4aeTcs oT 60/bWHHCTBA
CYB/], KoTopbie AONYCKalOT NPUMMEHeHWe faHHOro oriepartopa ans
OTPULAHMS NIOGbIX YCIOBUHK.

Pe3iome

Ha sToM ypoxke BB y3HamH, kaK HCIIONB30BATH TOTHUECKHE OIEpaToOPEI
AND u OR B npeqiokeHHsXx WHERE. BeIIo Takxke [IOKa3aHo, KaK ynpaB-
JIATE NOPAAKOM 06paGOTKH OHEPATOPOB U KaK NPHMEHATH oneparopsl IN
H NOT.






YPOK 6

POunbrpayun
C UICNONIb30BaHUEM
MeTacuMBOJIOB

Ha smom ypoxe ev1 ysnaeme, umo maxoe memacumeonsi, Kax ux ucnony-
306amb U BbINONHAMb NOUCK C NPUMEHEHUEM MEMACUMBOIO8 U 102UYECKO-
20 onepamopa LIKE 0na ¢ghunompayuu usenexaemsix OaHHbIX.

Hcnonb3oBaHue oneparopa LIKE

Bce mpensinymme oneparopsl, KOTOpbie MBI PACCMOTPEIIH, BBIIION-
HsUT QHIBTPALMIO II0 U3BECTHBIM 3HaueHMAM. OHH HCKAIH COBIAe-
HUS 110 O/THOMY MIIM HECKOJIBKHM 3HAYEHHAM, OCYIIECTBISIH IIPOBEPKY
“OosbIIe—MeHbIIe” WK IPOBEPKY HA BXOXICHHE B AUATIA30H 3HAYCHHUIL.
IIpu 3TOM Be3/€e OTHICKHBANIOCH H3BECTHOE 3HAYCHHE.

OnHaxo GUIETpaNHMs JaHHBIX TAKHM CIOCOBOM He BCerna paGoTaer.
Hanpumep, kak OBl BbI HCKaIIM TOBAphl, B HA3BAHHU KOTOPEIX CONEPKAT-
¢ ciioa bean bag? 10r0 HENMB3s CAENATH B POCTHIX ONEPAIHAX cpaB-
HCHUS, U 3/1€Ch Ha IIOMOILb IIPHUXOIUT ITOKCK C MCIONB30BaHUEM METa-
CHMBOJIOB. Biaroapst MeTacHMBOIaM MOXHO CO3aBaTh PAaCIIMPEHHBIE
yCII0BUs 0TOOpa CTPOK. B aHHOM mpEMepe, IS TOTo 4T0GH HANWTH BCe
TOBAPEI, B HA3BAHHH KOTOPBIX COAEPKATCA ClI0Ba bean bag, Heo6X0IUMO
COCTaBHTH IAGNIOH [IOKMCKA, MO3BOJIAIOMIMH HAlTH TekeT bean bag B mo-
GoM MecTe Ha3BaHHA TOBapa.

MeTtacumBonab!
CneuuanbHble CUMBOSIbI, IPUMEHSIEMBIE U151 MOUCKA YaCTH 3HAYEHUSL.

3 3ak. 1273
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Ila6noH noucKa

Ycnosue oT6éopa CTPOK, COCTOsILLEE U3 TEKCTA, METACUMBOJIOB U JTtO-
- 6OM X KOMBUHALUUM.

MeTacuMBOJIBL CaM# 0 cebe SBIAIOTCS CICIHANbHBIMU 3HAKaMH,
KOTOpEIE 0COOBIM 06pa3oM TPaKTyoTCs B ycnoBur WHERE. B SQL moz-
JEPHKUBAIOTCA METACHMBOJIBI HEGKOIBKHX THIOB. UTOOE! HCIOIB30BATH
METAaCHMBOJIBI B YCIOBUAX OTGOpa CTPOK, HEOOXOMHMO 3aAeHCTBOBATh
KiIodeBoe ¢1oBo LIKE. Ono coobmaer CYBJl o ToM, 4TO CrIeAyromui
maGIoH OKCKa HEOOXOIMMO aHAIM3HPOBATh C YUETOM METACUMBOJIOB, &
HE KCKaTh TOYHBIE COBHANCHHUA. ’

NMpeauxar

Korpa oneparop He aBnseTca onepatopom? Koraa oH aBnaeTcs rpe-
AMKaTOM, 3ajal0LLMM pa3Mep MHOXeCTBa NpPoBepsAeMbIX 3HAaYEHWUN.
TexHu4yecku LIKE — 370 npeaukar, a He onepatop. CyTb onepauuu
ocTaeTcs TOM e, NPOCTO He NyranTecb 3TOro TepMUHa, eciu BCTpe-
TUTE ero B IoOKymeHTauuu no SQL.

TTouck ¢ MCIIOJIB30BAHMEM METACUMBOJIOB MOJXET OCYIIECTBIIATHCA
TOJILKO B TCKCTOBBIX IMOJIAX (CTpOKaX). MeTtacHMBOJIBI HEB3S NPpUMECHSTH
IIPH ITIOUCKE HETEKCTOBBIX TIoJIeH.

MeTtacumBON “3HaK nNpoueHTa” (%)

HanGornee 4acTo HCIONB3yeEMBIH METACHMBOJ — 3HAK NPOLEHTA (%).
B 1ma61oHe noucka 3HaK % 03HAYAET HALMU 6Ce BXOHCOEHUs T0D020 CUM-
sona. Hanpumep, 4T0OBI HAHTH BCE TOBAPHI, HA3BaHHUs KOTOPHIX HaYMHa-
I0TCS CO CJI0Ba Fish, MOXKHO BBIIOJIHHUTE CIEAYIOLIMH 3a1poc.

Beop Vv

SELECT prod_id, prod name
FROM Products
WHERE prod name LIKE 'Fish%';
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BoiBog Vv

prod id prod name

BNBGO1 Fish bean bag toy
AHanus v

B aTom npumepe uenons3yercs ma6noH moucka 'Fishs ', ITpu mpo-
BEPKE JaHHOI'O yCJIOBHs BO3BPAILAOTCS BCE 3HAYCHUS, KOTOPhIE HAYHHA-
I0TCA ¢ CUMBOIIOB Fish. 3Hak  3actaBmser CYDB/] npuHAMATh BCE CHM-
BOJIBI [TOCJIE CJI0Ba F1sh HE3aBHCHMO OT UX KOJIMYECTBA.

NMPUMEYAHUE: meTacumBonn B Microsoft Access

Mpu pa6ote B Microsoft Access Heo6X0aUMO MCMONL3OBATL CHM-
BOJ1 * BMECTO .

NMPUMEYAHUE: yyBCTBHTENLHOCTD K PerncTpy CHMBONOB

B saBucumoctn ot CYB/ 1 ee KoHbUrypaLmu onepauuu rnoucka

MOTYT GbiTb YYBCTBUTENbHBI K PETUCTPY CUMBOOB. B Takom cnyyae

3Ha4eHue Fish bean bag toy He 6yaeT COOTBETCTBOBATH YCII0BMIO
| 'fish%'. «

MeracumBonsr MoryT BeTpedartses B 060M MecTe IabioHa momc-
Ka, IPU4EM B HEOTPAaHHYECHHOM KOMYeCTBe. B cienyrouem npumepe mc-
HOJB3YIOTCS IBa METACUMBOJIA, 10 OJHOMY Ha 00OMX KOHIAX IaGioHa.

BBop v

SELECT prod_id, prod name
FROM Products
WHERE prod_name LIKE '$bean bag$';

BuiBop v

prod id prod name

BNBGO1 Fish bean bag toy
BNBGO02 Bird bean bag toy

BNBGO3 Rabbit bean bag toy
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AHanu3 v

II1a6roH ' Sbean bag$' 03HAYAET HALMU 6CE 3HAUEHUS, COOEPIHCA-
wiie mekcm bean bag 6 11060M Mecme Ha36aHUsl, He3a8UCUMO OM KONU-
yecmea cumeonoe neped YKA3aHHblM MEeKCMOM Ullu ROCE He2O.

MeTacuMBOI MOXKET HAXOMUTHCS B MIA0JIOHE MOUCKA, XOTA 3TO PEIKO
OBIBAET MOJE3HBIM. B clemyromeM IPUMEPE BBINONHACTCH IIOUCK BCEX
TOBApOB, HA3BAHMS KOTOPHIX HAYHHAIOTCS Ha F ¥ 3aKaHYHBAIOTCA HA Y.

Bsoa v

SELECT prod_name
FROM Products
WHERE prod name LIKE 'F%y';

COBET: nouck ¢pparMeHTOB agpecos 3NEeKTPOHHOM MOYUTDI

3T0 KaK pa3 Ta cuUTyalus, B KOTOPOM METAacCUMBOJIbl OKa3blBaOTCH
OYeHb MOJe3HbIMU B cepeavHe MOWUCKOBOro WwabsoHa, Hanpumep
WHERE email LIKE 'b%@forta.com’. '

BaxHo OTMETUTB, YTO, IOMHUMO COOTBETCTBUA OJHOMY HJIA HECKOJIb-
KUM CHMBOJIaM, 3HaK % TaKXKE O3HAYaET OTCYTCTBUE CUMBOJIOB B YKa3aH-
HOM Me€CTE ITOUCKOBOI'O ma0ioHa.

MPUMEYAHWE: cneauTe 3a 3amMblKaloLMMM NpoGenamu

MHorune CYB/], BKntoyas Microsoft Access, 3anoJiHaioT COAePKUMoe
nonst npo6enamu. Hanpumep, ecnu ctonGeL, paccHnTaH Ha 50 cum-
BONOB, @ B HEro BCTAaBNEH TEKCT Fish bean bag toy (17 cumBo-
NOB), TO, YTOBbI 3aNONHUTL CTONGEL, B HEFO MOTYT 6bITb JOOABNEHDI
eute 33 npo6ena. O6bI4HO 3TO HE BAUSET Ha oToGpaxeHne AaHHbIX,
HO MOMET HeraTMBHO CKa3aTbCf Ha PacCMOTPEHHOM Bbile SQL-
3anpoce. Mo ycnosuio WHERE prod_name LIKE 'F%y' GyayT Haw-
JeHbl TONbKO Te 3HauYeHus prod name, KOTOPble HaYUHAIOTCS Ha
F 1 3aKaHuuBaloTcs Ha y. ECn 3Ha4YeHue A0MonHeHo npobenamu,
OHO He 6yleT 3aKaH4YMBaTbCA Ha y U CTpOoKa Fish bean bag toy
He 6yaeT ussneveHa. OaHUM U3 NPOCTbIX pelleHni MOXeET ObiTb A0-
6aBfieHWe BTOPOro CUMBOAA % B WabNoH noucka: 'F%y%s', nocne
yero GyayT y4MTbIBATLCA N0GLIE CUMBOSLI (B TOM YKCne npo6enbl)
nocne 6yKBbl y. Ho nyylle “otceyb” npo6enbl ¢ NOMOLLbI0 yHKUMHA,
KOTOpble paccMaTpUBaIoTCs Ha ypoKe 8.
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NPEOYNPEXIEHVE: cneguTe 3a 3HaueHMamu NULL

MoxeT nokasarbes, GYATO METACMMBON % COOTBETCTBYET YeMy yrog-
HO, HO €CTb OAHO MCKIOYeHHe: NULL. [laxe ycnoBue Buaa WHERE
prod name LIKE '$' He NMO3BOJNUT OTOGPATL CTPOKY, B KOTOPOI B
nosie Ha3BaHWsi TOBapa COAEPMHNUTCH NULL.

MeTtacumBon “3HaK noguepKuBaHus” ()

Eme OJTHHM I10JIC3HBIM METACUMBOJIOM SIBISETCS 3HAK TIIoq4epKuBa-
HuUA ( ) On HCIIOJIB3YETCS TAK XK€, KAK U 3HAK 3 5, HO IIPH 5TOM YYHTBIBaA-
€TCsA HE MHOXXECTBO CHMBOJIOB, 4 TOJIBKO OZIHUH.

NMPUMEYAHUE: meTacumBonbl B DB2
MeTacumBon _ He nogaepusaetcs B DB2.

NPUMEYAHUE: meTacumBonb! B Microsoft Access
Mpu pa6ote B Microsoft Access MCMNoNb3ynTe CUMBON ? BMECTO .

Paccmorpum pumep.

BBop v

SELECT prod_id, prod name
FROM Products
WHERE prod name LIKE ' inch teddy bear’';

NMPUMEYAHUE: cnepguTe 3a 3aMbIKaIOWMUMH npoGenamu

Kak u B npeabiayliem npumepe, BO3MOXHO, noxHafo6uTca no6asuThL
METacuMBOJ % B KOHeL, WabnoHa, 4To6bl npumep padoTa.

BoiBOop V
prod id prod name
BNBGO02 12 inch teddy bear

BNBGO03 18 inch teddy bear
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AHanu3 v

B ma6oHe MOKCKA 3TOro npemiokeHus WHERE HCTIONB30BAHBI 1Ba
METAaCHMBOJIa, TIOC]IE KOTOPHIX CIEAyeT TeKCT. B pesymsTare ObLIA 0TO-
GpaHBI TOJNBKO Te CTPOKH, KOTOPBIE YAOBIETBOPAIOT YCIOBHIO: IO NBYM
CHMBOJIaM IIOJYEPKMBAHMS GBLIO HAHIEHO YHCIIO 12 B IEPBOH CTPOKE
18 — Bo BTOpOit. Toap 8 inch teddy bear He 65Ul 0TOOpPaH, TaK KaK
B mablioHe moKcKa TpebyeTcs ABa COBIaAEeHHs, a He 0HO. Jlns cpaBHe-
HHA: B CIeAyiomed HHCTpyKuuu SELECT HCIONB3YETC METaCUMBOI %,
BCIIEJICTBHE YE€TO U3BJIEKAIOTCS TPU TOBAPA.

Beop Vv

SELECT prod_id, prod name
FROM Products ‘
WHERE prod_name LIKE '% inch teddy bear';

BoiBop VY

prod_id prod name

BNBGO1 8 inch teddy bear
BNBGO02 12 inch teddy bear
BNBGO03 18 inch teddy bear

B omxure OT 3HAaKa %, KOTOPBIH IMOAPa3yMEBAET TAKXKE OTCYTCTBHE
CHMBOJIOB, 3HAK _ BCET/a O3HAYaeT OIUH CHMBOJ — He GONbIIC M HE
MEHBILE.

MeTacuMBoON “KBaapaTHbie CKOGKK” ([])

~ MeTtacuMBOJI “KBaJpaTHEIE CKOOKH™ ([]) CIyXHT IS yKasaHUd Ha-
6opa CHMBOJIOB, Ka/Iblif H3 KOTOPBIX JOJUKEH COBIIAJATh C HCKOMBIM 3Ha-
YeHHeM, IPHYEM B TOYHO YKA3aHHOM MecTe (B O3HIUA METACHMBOIIA).

NMPUMEYAHWE: HaGopbl He Bcerpa noMepmunélo'rcn

B oTAnuMe OT ONMCcaHHbIX paHee MeTacMMBOJIOB, UCMOb30BaHUE
KBagpaTHblX CKOGOK AN CO3[aHWUs NPOBEPOYHbIX HabopoB He
noaaepusaetcas MHorumu CYB/. HaGopbl noafepxusalotcs B
Microsoft Access u Microsoft SQL Server. 06paTuTeCb K AOKYMeH-
Tauuu cBoer CYB/], 4to6bl onpefeniTb, NOAAEPKUBAIOTCA 1 B Hewn
Habopbl.
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Hamnpumep, 4ro6b1 HalTH BCEX KIMEHTOB, UMEHA KOTOPBIX HAYMHAIOT-
cst Ha OykBy J M M, He06X0IMMO BBIIIOTHUTH CIIEIYIOIHI 3a1poc.

Beop v

SELECT cust_contact

FROM Customers

WHERE cust_contact LIKE '[JM]$%'
ORDER BY cust contact

BoiBOg ¥V

cust_contact

Jim Jones
John Smith
Michelle Green

ARanus v

Vcnosue WHERE B 3TOM MHCTPYKLUM BBINIAAMT Tak: ' [JM]%'.
B nannom mabrnoHe MOMCKa HCTIONB3YIOTCA [1Ba Pa3HBIX METACHMBOIIA.
ITo BeIpaxeHuIo [JM] OCyILIECTBISETCSA MOUCK BCEX KIMEHTOB, HMEHA KO-
TOPBIX HAYMHAIOTCS HA OJHY U3 YKa3aHHBIX B CKOOKax OyKB, HO IIPH 9TOM
YYHTBIBAETCS TONBKO OAMH CHMBOIL. ITo3TOMY BCE HMEHA AIMHHEE OTHOTO
CHMBOJIa He OyayT H3BIeUeHBL. biiaronaps METaCHMBOILY $, CICAYIOIIEMY
nocie [JM], BBINONHSAETCS IOUCK JIOG0T0 KOIMYECTBA CUMBOJIOB TOCITIE
nepBoit GyKBBI, YTO U NMIPHUBOAUT K HY)XHOMY pe3yIbTary.

MO>XHO HCIIOb30BaTh METaCHMBOJI, 0003HAAIOIIHH [TPOTHBOIIOIOKHOE
Ieiicteue: . Hanpumep, B cexyromeM mpuMepe BO3BpaIaloTcs BCe HMe-
Ha, KOTOPBIE He HAYMHAIOTCS ¢ OyKBbI J WX M (B OTIIMYHE OT MPEABIAYILErO
HpHUMepa). \

Beop v

SELECT cust_contact

FROM Customers .
WHERE cust_contact LIKE '["JM]%'
ORDER BY cust_contact

NMPUMEYAHUE: unBepcua Ha6opos B Microsoft Access

Ecnu Bbl pa6oTaete B Microsoft Access 1 Tpebyetcs cosfatb npo-
TUBOMONOXHbIA HAbop, HEO6XOAUMO UCMONb30BaTL CUMBOS | BMe-
CTO ~, NO3TOMY yKa3blBaWTe [!JM], a He [~JIM].
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KoHeuHo, MOXHO JOCTHYb TOTO K€ PE3yNbTaTa, BOCIOIB30BABILNChH
JIOTHYECKUM onepaTopoM NOT. EAHHCTBEHHBIM NMPEHMYIECTBOM CHM-
Bona * ABifgerca GoJjiee MPOCTOH CHHTAKCHUC NPH HATHYUU HECKOJIBKHX
ycioBuii WHERE.

Beop v

SELECT cust_contact

FROM Customers

WHERE NOT cust_contact LIKE '[JM]%'
ORDER BY cust_contact

CoBeTbl N0 HCNOJ/Ib30BAHUIO
MeTacMMmBOIOB

Kax BuuTte, MeTacHMBOINEI B SQL — odeHs MOIIHEIH Mexanusm. Ho
3a 3Ty MOIUb MPUXOAUTCS IJIATUTH: HA MOKMCK C UCIIONB30BAHHEM METa-
CHMBOIIOB YXO[MT GOIblile BPEMEHH, 9eM Ha JIoOBle ApYrue BHABL 1O-
HCKa, KOTOPBIE paccMaTpuBaluch panee. Hinke MpUBEACHO HECKOJBKO
COBETOB I10 MCIIOJF30BAaHHUIO0 METACHMBOJIOB.

» He 3noynorpebisiite MeTacHMBONaMHu. ECn MOXHO HCIIOTIB30-
BaTh JPYTOM OIEpPaTop IOUCKA, 3aAEHCTBYHTE ero.

» IIpu HCTIONB30BaHUK METACHMBOJIOB CTAPANTECH 110 BOSMOXHOCTH
He BCTaBIIATh HX B Hadayo maldnona noucka. llabmonel, HaynHa-
JOIIHECS ¢ METACHMBOJIOB, 00pabaThIBarOTCA MEAJIEHHEE BCETO.

» BHHMATETBHO CIeauTE 33 MO3uLKeH MeTacuMBONOB. Eciu oHn
HAXOAATCS He Ha CBOeM MecTe, OyIMyT U3BJIEYEHbI HE TC JaHHBIC.

Tem He MeHee ciiefyeT cKa3aTh, YTO METaCHMBOJIbI O4CHB BaXXHbI U
T0JIE3HBI NIPH ITOMCKE, — BbI 4aCTO GYZ[CTC HMH I10JIb30BaTbCA.

Pe3iome

Ha sToM ypoke pacckaspiBallOCh O TOM, YTO TaKO€ METACHMBOJIBL U
KaK IIPUMEHATH UX B yCIOBHAX WHERE. Teneps BBl 3HaeTe, YTO METaCUM-
BOJIBI Hy’KHO HMCIIOJIE30BaTh OCTOPOXKHO, HE 310yNOTPeOIis UMH.
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Co3paHue
BblYMC/ISieMbIX NONeu

Ha smom ypoxe 8bl y3Haeme, 4mo maxoe 8bluucisiemvle nos, KaK ux cos-
0a6amy U KaKk NPUMEHAMb NCeGOOHUMbL ONIsL CCLIKYU HA MaKue Nois u3
NPUNOJCEHUT.

4YT0o TaKoe BbluMCAfieMble nonsa

JlanHble, XpaHuMbIe B TaOnuuax 0a3bl JaHHBIX, OOBIYHO OBLIBAIOT
IpeCTaBICHB! He B TAKOM BHJE, KOTOPHIH HEOOXOOUM B HPHIOKEHHSAX.
BoT HECKONIBKO TPUMEPOB.

|

|

Bam HeoOxoauMo 0TOOpa3sUTh HOJIe, COAepxKallee Ha3BAHHE KOM-
NMaHHMH U ee aJpec, HO 3Ta MHPOPMALMs HAXOMUTCA B PasHBIX
CTONOLAX TAaOIHIIEL.

Topon, mrtar 1 NOYTOBBIN HHIEKC XPAHATCA B OTAEIBHBIX CTOJIO-
1ax (KaK ¥ JOJDKHO OBITH), HO JJIst IIPOTPAMMBI NIEYaTH OYTOBEIX
HaKJeek 5Ta HHGOpMaIus Hy>KHa B OTHOM KOPPEKTHO OT(hopMa-
THPOBAaHHOM IIOJIE.

JlaHHEIe B cTONOIE BBEIEHBI MPOIMCHBIMEI U CTPOYHBIMH OyKBa-
MH, HO B OTYETE HEOOXOIUMO YICHIOJIB30BaTh TOJIBKO IIPOIHCHBIE,
B tabnuue ¢ 37eMEHTaMH 3aKa3a XpaHUTCS LieHa KaX0ro ToBapa
H €T0 KOIMYECTBO, HO He MOIHAs CTOUMOCTS (1I€Ha OHOTO TOBApa,
YMHOXKEHHAsl Ha ero KoimdecTBo). YToGk! pacieyarars HHBOJIC,
HY’KHO BBIYHCIIUTH MOJIHBIC LEHBL.

BaM HyXHO 3HaTh OOILYIO CyMMY, CPEIHEE 3HAUEHHE HITH JAPYTHE
HTOTOBEIE TIOKAa3aTeIH, OCHOBaHHbIC HA JaHHBIX, XPAHSALIAXCS B
TabIHIE.

B kaxaom u3 3THX NPUMEPOB JAaHHBIE XPAHATCA HE B TOM BHIE, B
KOTOpOM HUX HCOGXOI[I/IMO PEAOCTABUTH IPUIIOKEHHUIO. Bmecro Toro uro-
OBl M3BJICKATH JAHHBIC, a 3aTEM nepe(bopMampOBaTb UX B KIIMCHTCKOM
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MPHIIOKEHNH UK OTYETE, JIydllle U3BJIEKaTh yxKe IpeoOpa3oBaHHbIE, HOA-
CYMTAHHBIE WIH OTHOPMATHPOBAHHbIE JJaHHbBIE IPSIMO U3 6a3bl JaHHBIX.

VIMeHHO 31ech Ha TOMOIIb IIPHXOAT BRIYMCIIAEMEIe Mo/, Boobure-
TO, B TaONMIax Ga3kl JAHHBIX HUKAKHUX BBEIMUCIIAEMBIX CTONOIOB HeT. OHU
CO3JaI0TCA Ha JIETy MHCTpyKuMei SELECT.

Mone

Mo cyTn TO e camoe, 4TO U cTos6el. B OCHOBHOM 3TW TEPMUHbI
B3aMMO3aMeHsieMbl, XOTA CTon6ubl Tabnuy, o6bl4HO Ha3biBaloT
cToN6L4aMM, a TEPMHUH 1071 yaule NPUMEHSETCH NO OTHOLWEHWUIO K
BblYUCNAEMBIM NMOASAM.

BaxXHO OTMETHTH, YTO TOJIHKO 0a3a JAHHBIX ‘“3HAET”, KAKUE CTOJIOLEI
B HHCTPYKuuH SELECT sBISIOTCS pealbHbIMH CTONOIAaMU TabIMIbL, a
KaKue — BBIYHCIAeMBIMU TOIAMH. C TOUKH 3peHHUs KIHMEHTA (HalpuMep,
TIOJIF30BATENbCKOTO MPUIIOKEHNS) JaHHBIE BHIYHCIISIEMOTO II0JI BO3BPa-
IIAIOTCS TOYHO TAK Xe, KaK U AaHHbIE U3 JIF0OOro Apyroro cronbua.

NPUMEYAHUE: knneHTCKoe naM cepesepHoe
dopmaTupoBanne?

MHorue npeo6pa3oBaHuna U M3aMeHeHUs GopMaToB, KOTOPbIEe MOTyT
6bITb BbINOMHEHbI MOCPEACTBOM UHCTPYKLMI SQL, MOryT 6biTb TaKKe
peann3oBaHbl U KIIMEHTCKUM NpunoxeHneM. OaHaKo, KaK npaswuno,
3TU onepauuu ropasno 6bicTpee BbLINOMHAIOTCA Ha cepsepe 6a3
[aHHbIX, YeM Ha CTOPOHE KINEeHTa.

KoHKaTeHauus noneu

Yro6bl NPOIEMOHCTPUPOBATh NPUMEHEHHE BBIYHCISIEMBIX NOJEH,
pPaccMOTpHUM IIPOCTOH MPUMEP: CO3AAHUE 3ar0JIOBKA, COCTOAIIETO U3 IBYX
CTONOLOB.

B Tabmune Vendors xpaHUTCA Ha3BaHHE NOCTABIIMKA H €T0 CTPAHEIL.
IpennonoxuM, HEOOXOAUMO CO3aTh OTYET IO IIOCTABLIMKY U yKa3aTh
€0 CTpaHy KaK 4acCThb €r0 MMEHH B BUJE JMsT (CTPAaHa) .

B oryere mOKHO OBITH OZHO 3Ha4YEHME, a JaHHBIE B TabJHMIE Xpa-
HATCS B ABYX cTonbiax: vend name u vend country. Kpome Toro,
3HaueHHe vend_country HeOOXOTMMO 3aKIIOYUTh B CKOOKH, KOTOPBIX
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HeT B Tabnuie 6a3bl naHHBIX. MHCTpyKIWs SELECT, KOTOpas BO3BpAIaeT
HMEHA NOCTaBUIMKOB M aJpeca, JOBOIBHO IIPOCTa, HO KaK CO3AaTh KOMOH-

HHPOBaHHOE 3Ha4YeHHE?

KonkareHayus

KoMG61HWpoBaHWe 3HaueHuit (MyTem NPUCOEANHEHHS WX YT K ApYrY)
ANs NoJTly4eHUsa O4HOrO “ASIMHHOr0” 3HaYeHus.

Hiist 3T0T0 HEOOGXOMMMO COSMMHHUTD [Ba 3HAYEHHMS. B HHCTPYKIHM
SELECT MOXHO BBIIIOJIHUTh KOHKATEHAILIHIO JIByX CTOJIOIIOB IpH MOo-
MOIIM crenyansHoro oneparopa. B saBucumoctu or CYB]] 310 MoxeT
ObITh 3HaK “mmoc” (+) WK JBe BepTUKanbHEIE YepToukH (| |). B ciydae
MySQL n MariaDB npuaeTcsi HCIIOIB30BaTh CHEUHANLHYIO GYHKIMIO.

NPUMEYAHVE: onepaTop + unm | |?

B Access 1 SQL Server ana KoHKaTeHaUMW Wcnonb3yeTcs onepa-
Top +. B DB2, Oracle, PostgreSQL, SQLite u OpenOffice Base nog-
AepxuBaeTcs onepaTtop | |. 3a 6onee nogpoGHOM MHGOpMaLIMEN
06paTuTech K JOKyMeHTauumn ceoei CYB/].

Hwxe npuBenen npuMep HCIOIB30BaHUs OIEpaTopa + (CHHTAKCHC,

npHHATEIA B GombmmHcTBe CYBT).

Beop v

SELECT vend name + '
FROM Vendors
ORDER BY vend name;

(' + vend country + ')’

.

BoiBOg ¥V

Bear Emporium
Bears R Us
Doll House Inc.
Fun and Games
Furball Inc.
Jouets et ours

(Usa
(USA
(USA
(England
(UsAa
(France

)
)
)
)
)
)

Huxe TIIPUBECHA Ta X€ HHCTPYKUMs, HO C MCIOJb30BaHHUEM OIle-

paropa | |.
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Beoa v

SELECT vend name || ' (' || vénd_country ")
FROM Vendors
ORDER BY vend name;

BbiBog Vv

Bear Emporium (USA )
Bears R Us (Usa )
Doll House Inc. (Usa )
Fun and Games (England )
Furball Inc. (Usa )
Jouets ettpurs (France )

A BOT 3KBUBaJeHTHas HHCTPyKIws 111 MySQL u MariaDB.

BBop Vv

SELECT Concat (vend name, ' (', vend country, ')')
FROM Vendors '
ORDER BY vend name;

AHanu3 v

B npensiaymux mHCTpYKIHsAX SELECT ObUIa BBIIOIHEHA KOHKATEeHa-
M CJIEAYIOIMX DJIEMEHTOB!:

P ums, XpaHseecs B cToibue vend name;

P cTpoka, comepkanias mpoOes U OTKPHIBAIOIIYIO KPYTIIYIO CKOOKY;
P Ha3BaHMe CTpaHEI, XpaHsiieecs B cTon6bie vend country;

» cTpoKa, copepKalias 3aKPhIBAIOILYI0 KPYIIYIO CKOOKY.

Kak BusHO W3 pe3ynsraroB 3ampoca, HHCTpYKIHs SELECT BO3Bpa-
IIaeT OguH cToyIOel (BEIYMCIIEMOe HOJIE), CONEPKAILMIA BCE YETHIPE JJTe-
MEHTa KaK OJIHO LIEJIoe.

BsriusHHTE elie pa3 Ha pe3yiabTar, BO3BpallacMbIil MHCTPyKLIMEH
SELECT. IBa cTonbiia, 00beAMHEHHBIX B BHIUUCIIIEMOE II0JIE, HOMOIHE-
HBI Ipobenamu. Bo MHOrux 6a3ax AaHHBIX (HO HE BO BCEX) COXPAHEHHBIH
TEKCT HONOJHAETCS npobesiaMu 10 IHPHHEI cToa0na. YToOh! MOLy4HTh
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NpaBUIBHO OTQOPMATHPOBAHHbIC JaHHBIE, HEOOXOIMMO YOpaTh ITHIIHHE
1poGeIbl. ITO MOKHO CACHATH ¢ HOMOIb0 SQL-byHKIHT RTRIM () .

Beop v

SELECT RTRIM(vend name) + ' (' + RTRIM(vend country) + ')'
FROM Vendors
ORDER BY vend name;

BoiBOg Vv

Bear Emporium (USA)
Bears R Us (USA)

Doll House Inc. (USA)
Fun and Games (England)
Furball Inc. (USA)
Jouets et ours (France)

Hwxe npuseneHa Ta xe camas MHCTPYKIHS, HO C UCIIOIB30BAHHEM
omneparopa | |.
Beop v

SELECT RTIRIM(vend name) || ' (' || RTRIM(vend country) || ")’
FROM Vendors
ORDER BY vend name;

BoiBop v

Bear Emporium (USA)
Bears R Us (USA)

Doll House Inc. (USA)
Fun and Games (England)
Furball Inc. (USA)
Jouets et ours (France)

AHanus v

®ynxuus RTRIM () 0T6pachiBaeT Bce MPOGeSBl CipaBa OT yKA3aHHO-
ro 3Hadenus. [Ipyu ucrons3oanuu GyHKIMH RTRIM () KaXIblii CTON6EN
(bopMaTHpyeTcs KOpPeKTHO.
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MPUMEYAHVE: dynxkuun cemedcTBa TRIM

B GonbluHcTBe CYB/[, noaaepHuBaeTcs He TONbKO GyHKLMA
RTRIM () (KOTOpas, KaKk Mbl yBUAENH, 06pe3aeT NpaBylo YacTb CTPO-
Ku), HO TaKke LTRIM () (KOTopas yhanseT neBylo 4acTb CTPOKHM) U
TRIM() (KOTOpas o6pe3aeT CTPOKY C/ieBa 1 crpasa).

Ucnonb3oBaHue NCeBOHUMOB

Huctpykuus SELECT, KOTOpas UCHONIB30BANIACh [UIf KOHKaTCHAINH
mosieit ampeca, Kak BHMTE, CIPABHIAch co cBoeil 3anadeil. Ho xak xe
Ha3bIBAETCS HOBBIM BRrIUCIAeMBI cToinben? [lo mpaene roBops, HUKaK.
JTOro MOXeT OBITh JOCTATOYHO, €CIIH BBl IPOCMATPUBACTE PE3YIIBTAThI
B porpamMMe TecTupoBarus SQL-3anpocoB, ogHako cronben 0e3 Ha3Ba-
HUS HEJIb3S MCIOIB30BaTh B KIMEHTCKOM IIPHIIOKEHHH, TaK KaK KIMEHT
HE CMOXET K HEMY 00paTHTHC.

Jlna pemieHus yka3aHHOW npo6remsr B SQL Oblia BKIIOYEHA 1O~
JepiKKa NCeBIOHUMOB. IICEBAOHMM — 9TO aNbTCPHATUBHOE MM A
1o WiK 3Hadenus. [IceBIOHUMBI IPUCBAUBAIOTCA C MOMOLIBIO KJII0Ye-
BOTO cJIoBa AS. PaccMoTpHM CleAyIoNIyI0 HHCTpyKuuoo SELECT.

Beop Vv

SELECT RTRIM(vend name) + ' (' + RTRIM(vend country) + ')'
AS vend_title

FROM Vendors

ORDER BY vend name;

BoiBOA V

vend title

Bear Emporium (USA)
Bears R Us (USA)

Doll House Inc. (USA)
Fun and Games (England)
Furball Inc. (USA)
Jouets et ours (France)

Hmke npuBeieHa Ta %€ HHCTPYKLHs, HO C HCIIOb30BaHAEM Onepa-
Topa | |.
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Beop v

SELECT RTRIM(vend name) || ' (' || RTRIM(vend country) || ')'
AS. vend title

FROM Vendors

ORDER BY vend name;

A BOT 3KBHBaJIGHTHas: HHCTPYKUM it MySQL u MariaDB.

Beop v

SELECT Goncat (vend name, ' (', vend country, ')')
AS vend_title

FROM Vendors

ORDER BY vend name;

AHanuM3s v

Cama mo ceGe 3Ta MHCTPYKUHs SELECT HuUYeM He OTIMYAeTCs OT
Hpenpiaymest, 3a HCKII0YEHHEM TOTO, YTO IMOCIE BEIYHCIAEMOTO HOMSA
CTOMT BhIpaxkeHHe AS vend_title. Ono 3acraBiser CYB]] cosmars
BBIYHCIIIEMOE moJie ¢ uMeHeM vend title. Kak Bumure, pesynsrar
OCTa€eTCs TEM Xe, HO CTONMOEI TeNeph Ha3bIBAeTCA vend title, u mo-
00€e KIHEHTCKOe IPIIIOKEHHE MOXKET 00palIaTbesa K HEMY [0 HMEHH, KaK
eciu Obl 3TO ObLI peanbHbIi CTONOEI] TabIHIIBL.

NMPUMEHAHUE: knioueBoe CNoBO AS 4YacTo ABAAETCH
Heo6A3aTeNbHbIM

KnioyeBoe ¢noBo AS ABnsieTcs Heo6sa3aTebHbIM BO MHOTMX CYB[,
HO ero NpMMeHeHne cUMTaeTC OBOLLEeNPUHATON NPAKTUKOM.

COBET: gpyrue npuMeHeHHs NCEeBJOHMMOB

lMceBAOHUMBI MOXKHO UCTIONb30BaThL W MO-ApYromy. 4acto oHW npu-
MEHSII0TCS ANs NeperMeHoBaH1s CToN6La, eciu B peanbHOM Ha3Ba-
HWW BCTPEYaloTCs HeAOMyCTUMbIE CUMBOJLI (HanNpUMep, NPo6entl)
MU €CT Ha3BaHWE CANLIKOM [JIMHHOE U TPYAHOUYUTaEMOE.
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HPED,YHPEH(AEHVIE: MMeHa nNceBOHUMOB

MceBAOHUMOM MOXET C/IYXKUTb KaK OAHO C/OBO, TaK U Lienas CTPoKa.
Ecnun ucnonb3yeTtca CTPOKa, OHa A0/MKHA ObITb 3aK/Il04EHa B KaBbI4-
k1. B npuHuUmMne, noctynate Nogo6HLIM 06pa3oM He peKoMeHayeT-
csi. MHOrocfioBHble MMeHa, HECOMHEHHO, yao6Hee YyuTaTb, HO OHU
CO3/al0T MHOXECTBO NPOoB/eM ANst KIIMEHTCKUX NPUIOKEHUH. Takum
06pa3oM, Yalle BCero ncesJOHUMbl MPUMEHSIIOTCS ANst nepenMeHo-
BaHWS MHOTOCNOBHbIX Ha3BaHWIt CTONGLOB B OAHOC/IOBHbIE.

NMPUMEYAHWE: npou3BogHble CTONGLbI

lMceBAOHWUMbI MHOMAA Ha3biBAOT NPOM3BOAHBIMMU CTONGLAMM, HO,
He3aBUCUMO OT TOr0, KaKoW TepMUH ynoTpe6nsieTcs, 03Ha4aloT OHK
O/IHO U TO Ke.

BhinosHeHne MaTeMaTH4YeCKHX
BbIMMCJ/ICHHM

Eie omHMM CIIOCOO0M HCIIOIB30BaHMs BRIYMCIAEMBIX TIOJIEH ABIAET-
Cs1 BBIIOJIHEHHE MATEeMATHYECKHX ONepaluil HaJl M3BICYCHHBIMHU TAHHBI-
Mu. Paccmorpum mpumep. B Tabmine Orders XpaHATCA BCE MOYYCHHbIE
3akasbl, a B Tabmuile OrderItems — CHMCKH TOBAPOB IS KOXIOTOo 3a-
ka3a. CieqyIolui 3arpoc H3BJIEKAET BCE TOBAPHI, OTHOCAIIHNECH K 3aKa3y
c Homepom 20008.

Beop Vv

SELECT prod id, quantity, item price
FROM OrderItems
WHERE order nam = 20008;

BuiBOg v

prod_id quantity . item price '
'RGANO1 5 4.9900

BRO3 5 11.9900

BNBGO1 10 3.4900

BNBGO02 10 3.4900

BNBG03 10 3.4900
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B cronbue item price COmepXHTCA LEHA 32 €IMHHIY TOBapa,
BKJIOYEHHOTO B 3aKa3. UToObl y3HATH IIONHYI0 CTOMMOCT (I€Ha 32 elH-
HHILy, YMHOX€EHHAs Ha KOJIMYECTBO TOBAapOB B 3aKa3e), HEOOXOMMMO MO-
IU(HUIAPOBATH 3alIPOC CIETYIOMUM 00pa3oM.

Beop Vv

SELECT prod_id,
quantity,
item price
quantity*item price AS expanded price

FROM OrderItems

WHERE order nam = 20008;

BuiBOog v

prod_id quantity item price expanded price
RGANO1 -5 4.9900 24.9500

BR0O3 5 11.9900 59.9500
BNBGO1 10 3.4900 34.9000
BNBG02 10 3.4900 34.9000
BNBGO03 10 3.4900 34.9000
AHanu3 v

Cronben expanded price B JaHHOM Cllyyae ABJIAETCS BHIYUCIAC-
MBIM HoJIeM. Brruucienne 65110 POCTHIM: quantity*item price.
Tenepsr KIMEHTCKOE IPUIIOKEHIE MOXET MCHIOIb30BaTh HOBBIA BBIYKC-
AseMBIH cToN0en, KaK u m000it Apyro# B Tabmile.

B SQL moanepXuBaroTCs OCHOBHBIE MaTEMATHYECKHUE ONEPaTOPHI,
nepeuncienusie B Ta0n. 7.1. He 3abpiBaiiTe, 4TO 1J1s yHpaBIEHUS II0-
- psamKxoM 06pabOTKH ONepaTopoB MOXHO HCIIOIB30BaTh KPYIIble CKOOKH
(cM. ypok 5).

TABJIMLIA 7.1. MaTemaTuuecKkue onepatopbl B SQL

Oneparop Onucaxue

+ Cnoxexue

- BblyntaHue
YMHOXeHUe

/ Jenenve .
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COBET: Kak TeCTMPOBaTb BLIYMCNSOMbIC BbIPaMEHHS

C NoMOwWbI0 MHCTPYKLIMM SELECT YA06HO 3KCNEPUMEHTUPOBATH C
Pasnu4HbIMU GYHKUMUSMU M BBIYUCTIEHHUAMU. OBLIYHO 3Ta MHCTPYKLMS
NPUMEHSIETCS AN U3BNIEYEeHMUs JaHHBIX U3 TabNMLbl, OfHAKO Npes-
NoxeHre FROM MOXHO NPOCTO OMYCTUTL U paboTaTh TOMbKO C Bbipa-
HEHWUSMM, YKa3aHHbIMM B CTIMCKe CTOI6L0B. HanpumMep, MHCTPYKLMS
SELECT 3*2; BEpHET 6, UHCTPYKLMA SELECT Trim(' abc ');
BEpHeT abc, @ UHCTPYKUMS SELECT Now () ; MCHONL3YeT GYHKLMIO
Now () Anst onpeseneHns TEeKYIWUX AaThl U BPeMeHH.

Pe3iome

Ha sToM ypoke BBI y3HaIIH, 9TO TaKOE BHIYHCIEMBIE IO H KAK HX
Co3xaBark. beumM paccMOTpPEHb! IPUMEPH] UCTIONB30BAHUS BEITHCISEMBIX
TOIeH JTIs KOHKATEHAMH CTPOK H BBIIIONHEHHS MATEMATHYECKHX Ollepa-
uuid. Kpome Toro, 65110 MOKa3aHo, KaK CO30aBaTh U IPHMEHSTH IICEB0-
HHMBI, YTOGBI KITHEHTCKOE IIPUIOKEHHME MO0 0OPAIaThCs K BEIYHCIISE-
MBIM TIOJIAM,



YPOK 8

Mcnonb30BaHMe
PYHKLLMK OGPACOTKHM
AAaHHbIX

Ha smom ypoxe 6bl y3naeme, 4mo maxoe QyHKyuu, KaKue munvl QyHKyui
noooepacusaromest 6 CYB]], kax npumensme @yHkyuu u karue npobiemsi
NpU 3MOM MO2Ym 803HUKAMb.

Yr1o TaKoe GyHKUHUA

Kak 1 B GONBIIMHCTBE APYTUX SA3BIKOB IIporpamMmuposanus, B SQL
MOAZEPKUBACTCS HCIIONb30BaHHe (QYHKIHH Juis paboThl ¢ JaHHBIMH.
OYHKIHN — 3TO ONEPALMH, KOTOPbIE Yallle BCETO NPHXOJMTCH BHIINOJ-
HATD HaJ[ JaHHBIMH, BKIFOUAst pa3iHyHbIe PeoOpa3oBaHus U BEIYMUCIICHHUA.

[pumepom MOXkeT CITyXuTh QyHKIMS RTRIM () , KOTOPYIO MBI IPUMe-
HSUTM Ha PEABIAYILIEM YPOKe IS yAaJIeHUs TPOo0eIoB B KOHIIE CTPOKH.

Mpo6nembl ¢ PyHKUUAMU

Ipex e 4eM mepexomuTh K MpuMepaM, oOpaiao Balle BEUMaHUE Ha
TO, 4TO HCMONb30Banue SQL-pyHKIHMiT MOXKET OBITH POOIEMATHIHBIM.

B ommune ot unctpykuuit SQL (manpumep, SELECT), KOTOpBIe B
ocHOBHOM nozaepxusatorcs Bcemu CYB]] onunaxoBo, B pasHbx CYB/]
MOT'YT PUMEHATHCS pa3Hble PYHKIHHU IS OHUX M TeX ke mene. JIump
HekoTopble pyHkmuu B pasnuusblx CYBJl Ha3bIBaloTCA OOMHAKOBO.
O6was pyHKIHOHANBHOCT AocTymHa B kKaxaoit CYB/l, Ho Ha3BaHud
(YHKUMIt B UX CHHTAaKCHC MOT'YT CYIECTBEHHO OTIHYaThes. YT0OBI CTa-
JIO HOHATHO, HACKOJIBKO 3TO MOXET OBITH MPoOJieMaTH4HBIM, B TabI. 8.1
NpHMBEIEHbI TpH HanboJIee YacTo BOHHUKAIOIIHE 3a/1a9X U Ha3BaHHS COOT-
BeTCTBYIOIMX (yHKuuid B pa3muaabx CYB/I,
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TABJTULIA 8.1. Pasnuuusa B HasBaHUAX GYHKLMIH

3apaua CuHTaKcuc
Boi6opka B Access ucnonbayetcs dyHkuma MID (), 8 DB2,
4acTu CTPOKH Oracle, PostgreSQL v SQLite — SUBSTR (), B

MariaDB, MySQL u SQL Server — SUBSTRING ()

NpeoGpasosaHue B Access 1 Oracle UCMONb3YeTCH HECKONLKO BYHK-
TUNa AaHHbIX LiK, NO OAHOM Ha KaxKabli TUN Npeo6pas3oBaHus.
B DB2 1 PostgreSQL ucnonbayetcs GpyHKUMS CAST (),
B MariaDB, MySQL 1 SQL Server — CONVERT ()
MonyyeHune B Access ucnonbayertcst GyHKLUA NOW (), B DB2
TeKyllen aatbl v PostgreSQL — CURRENT DATE, B MariaDB u
MySQL — CURDATE (), B Oracle — SYSDATE, B SQL
Server — GETDATE (), B SQLite — DATE () .

Kax Bunure, B ommuue ot nHCTpYKUMiA, SQL-(YHKINN He ABISIOTCS
IEPEHOCHUMBIMH. OTO 03HAYaeT, YTO KOJ, KOTOPLIA HANKCAH I OTHOM
peammsaunn SQL, MoxeT He paGotars B ApyTOii.

MepeHocumbiit Koa
Koz, KoTopbIit MOXKET paboTaTth B pasHbix CUCTEMAX.

Crast epez; co6oit TeNb 06eCIeaHTh IEPEHOCHMOCTS KO, MHOTHE
SQL-nporpaMMHCTEI CTapalOTCs HE UCTIONb30BATH 3aBHCSIIHE OT Peay-
3auuK QyHKIMH. B 1esoM 310 JOBOIBHO pasyMHas TO3MIIHS, HO OHA HE
BCEIJa yAayHa C TOYKM 3PEHHs NMPOM3BOAHTENbHOCTH. IIporpaMMucTy
NPHUXOMUTCS HCKaTh JPYyrue cocoOs! BEIMonHeHus Toro, yto CYB]] cre-
nana 651 6onee P PeKTUBHO.

COBET: CTOMT i MCNONb30BaTh QYHKUHH?

PeleHne 3aBUCHT OT Bac, U 3AeCb HET NPaBWILHOTO AWM Henpa-
BWIbHOTO BbiGopa. Ecnu Bbl pelwmnny Ucnonb3oBath GYHKLWK, AO-
6aBnsiiTe NOAPOGHbIE KOMMEHTaPWUK K KOy, YTOBbI B 6YayLLEM Bbl
(Maun apyroi pa3paboTUMK) CMOTNIM MOHATL, S KaKO peannu3auuu
SQL nucancs AaHHbI Koa,.
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NMpumeHeHHne QYHKUHMH

B GonpmunacTBe peanusanuii SQL mogaepKUBaOTCSA CleIyOnIHe
THIB! QyHKIHMH. ‘

» Texcmosvie @ynryuu. VIcons3yrores At 00pabOTKH TEKCTOBBIX
CTPOK (Hampumep, VI OTCEYCHUS IPOOETIOB, WIH 3alOJHEHHS
CTPOK mpobenamu, WiK npeobpa3oBaHUs CHMBOJIOB B BEPXHHIA
00 HHKHUH PETUCTD).

» Yucnosvie gyrxyuu. VICTIONB3YIOTCS IS BEITIOIHEHUS MaTeMaTH-
YECKHUX ONepaluil HaJ YUCIOBBIMU JaHHBIMH (TakuX, KaK BO3Be-
JICHYE B CTETIeHb, H3BJIeYeHHe KOPHS | T.II.).

» Dynxyuu oamei u epemenu. YIcions3yroTes 111 00paboTKH 3Hade-
HHH JaThl H BPEMEHH, a TaKXKe JUIA U3BJICYEHHUS OTEIHHBIX KOM-
TIOHEHTOB 3TUX 3HaUeHUH (HarpuMep, JUI ONpENEIeHAS PA3HALBI
MEXy JaTaMH 1 IIPOBEPKU KOPPEKTHOCTH JIaTHI).

» Cucmemnvie gynkyuu. Bo3ppamanT uHpOpMalHio, ceunpny-
Hy10 1 KoHKpeTHo# CYB]I (HampuMmep, cBeieHHs 00 ydeTHO#
3aIHCH MONB30BATEINA).

Ha npeasinymeM ypoke HaM BCTpedanach (QyHKIMS, KOTOpas HC-
II0JIH30BANIACh B CIIMCKE CTOJNOLOB HHCTPYKIHH SELECT, HO 3TO J0-
IyCTHMO He Ui BceX GyHKiuid. OYHKIMH MOXHO IPUMEHSATH KaK B
JPYTHX MPEIIOKEHHUIX UHCTPYKIUH SELECT (HampuMmep, B YCIOBUH
WHERE), Tak ¥ B Apyrux HHCTpykuusax SQL (06 3ToM B y3HaeTe Ha
CIEAYIOIUX ypoKkax). '

DyHKLUUU aNA paboTbl C TEKCTOM

Ha npenpiymem ypoke QyHkuns RTRIM () mpAMEHsIACH I yaasie-
Hus Ipo6esIoB B KOHIE 3HaYeHus cronbua. Hinke npuBeneH apyroi npu-
Mep, B KOTOPOM HCHONB3yeTcs QyHkuus UPPER () .

Beop v

SELECT vend name, UPPER(vend name) AS vend name upcase
FROM Vendors
ORDER BY vend name;
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BuiBOop V

vend name

Bear Emporium
Bears R Us
Doll House Inc.
Fun and Games
Furball Inc.
Jouets et ours

AHanu3s v

vend name upcase

Bear Emporium
Bears R Us
Doll House Inc.
Fun and Games
Furball Inc.
Jouets et ours

@ynkuust UPPER () npeoOpa3yeT CHMBOJBI B BEPXHHUIA PErUCTp, H03-
TOMY B JaHHOM IIPUMeEpPE HMS KaXJOr0 NOCTaBILYKa IIEPEUHUCICHO JIBaXK-
JBI: TIEPBHI pa3 B TOM BHIE, B KOTOPOM OHO XpaHUTCS B Tabnuue Ven-
dors, a BTOpo# pa3 — Oyny4H npeoOpa3oBaHHBIM B BEPXHHH PErHCTD,
B BHJIE cTONI0A vend name upcase.

B Tabn. 8.2 mpuBeneHsl HanboIee YACTO MCIOIb3YEMBIE TEKCTOBBIE

byHKIMH.

TAB/IULIA 8.2. Hau6onee 4acTo UCNO/Ib3yeMble TeKCTOBbIE

GYHKLUMN

DyHKUMA OnucaHue

LEFT () Bo3sBpallaeT CUMBOSIbI U3 JIEBOW YACTH CTPO-
KH

LENGTH (a Takke BoaBpaluaeT 4mMHy CTPOKHU

DATALENGTH ()

MM LEN ())

LOWER () (LCASE () MNpeo6pasyeT CTPOKY B HUXHUI PETUCTP

B Access)

LTRIM() Ynanser npo6enbl B N€BOM 4acTh CTPOKM

RIGHT () Bo3BpalllaeT CMMBO/bLI U3 MPaBOW YaCTH CTPO-
KK

RTRIM() Yaanset npo6esibl B NPaBo# YacTh CTPOKM

SOUNDEX () BosBpaluaet 3HadeHne SOUNDEX CTPOKU

UPPER () (UCASE ()
B Access)

Mpeo6pasyeT CTPOKY B BEPXHWI PErUCTP
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Opnna dynkuus us Tabn. 8.2 tpeGyer 6osee moapOOGHOro 0OGBICHE-
Hus. SOUNDEX — 3TO alropurTM, IpeoOpasyroniuil TEKCTOBYIO CTPOKY
B OyKBEHHO-IM(POBOH MAGIOH, OMUCHIBAIOLIMI QOHETHYECKOE MpE-
CTaBJIeHHE AaHHOro TekcTa. Pynkuus SOUNDEX () GepeT B pacyer ro-
X0XKHE 110 3ByJaHHIO OyKBBI H CIIOTH, II03BOJISISL CDABHUBATH CTPOKH HE IO
TOMY, KaK OHM ITHIIYTCS, a [0 TOMY, KaK OHHM 3By4aT. HecMoTps Ha TO 4TO
SOUNDEX () He COOTBETCTBYET OCHOBHEIM KOHIeNImsM SQL, GonbIHH-
ctBo CYB/] monuepxuBaer 31y QyHKIHIO.

MPUMEYAHME: noanepxKa GpyHKYUM SOUNDEX ()

PyHKUMA SOUNDEX () He noaaepwusaetca B Microsoft Access u
PostgreSQL, noatomy cneayioLmii npuMep He 6yaet paboTaTh B yKa-
3aHHbIX CYB/[.

Kpome Toro, oHa 6yaet foctynHa B SQLite, TofbKo ecnu Npu c6opke
NpUnoxeHns Gbln 3ajiaH NapameTp KOMNUASLMKM SQLITE SOUNDEX.
A NOCKO/MbKY N0 YMONYaHMIO JaHHbIA NapaMeTp He UCMOoNb3yeTcs,
B 60NbIIMHCTBE peanu3auuii SQLite GpyHKLMA SOUNDEX () TOXe He
noaaepuMBaetcs.

Hrpxe npuBezieH npuMep Ucnons30Banus GyRKumy SOUNDEX () . K-
eHT Kids Place HaxomguTcs B TabIuue Customers, H €ro KOHTaKTHBIM
JHIOM sBisercs Michelle Green. Ho uro ecnu 3T0 omeuarka, 1 Ha
CaMOM Jiejie KOHTAKTHOE JIMIIO NMUIIETCA Kak Michael Green? OueBun-
HO, TIOUCK MO KOPPEKTHOMY UMEHH HHYEro He JACT, KaK IOKa3aHO HIKE.

BBop Vv

SELECT cust_name, cust contact
FROM Customers
WHERE cust_contact = 'Michael Green';

BoiBOog Vv

cust_name cust_contact

A Tenepb monpoOyeM BBINOIHUTH HOUCK C TIOMOIIBI (YHKIHMH
SOUNDEX () , 4T00BI HaliTH BCe MMEHA KOHTAKTHBIX JIULI, KOTOPHIE 3By4aT
Kak Michael Green. ‘
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Beop v

SELECT cust_name, cust_contact
FROM Customers :
WHERE SOUNDEX (cust contact) = SOUNDEX ('Michael Green');:

BbiBOg V

cust_name cust_contact
Kids Place Michelle Green
Ananma v

B nannoM npumepe B npemiioxkeHn WHERE HCIones3yeTcst pyHKIHA
SOUNDEX () st mpeoOpa3oBaHHs 3Ha4eHHA cToibma cust contact
H HCKOMOH CTpOKH B MX SOUNDEX-3HaueHus. ITockonbky Michael
Green u Michelle Green 3ByYaT CXOXHM obpasom, ux SOUNDEX-
3HAYEHHs COBIAMYT M NpeIoKeHHe WHERE KOPPEKTHO OTGHIBTPYET He-
00XOMMBIE TaHHBIE.

PyHKUMK ana paboTbl C JaTON U BpeMeHeM

3HayeHus AT ¥ BPEMEHH XPaHATCS B TAOMHL@AX C UCHOIb30BAHUEM
COOTBETCTBYIOIIMX THUIIOB JaHHBIX, KOTOpble B Kaxznoi CYB/] ceou. bna-
rofiaps HaJTHYHIO CHEUAIBHBIX (OPMATOB 3TH 3HAYECHHST MOXHO OBICTPO
OTCOPTHPOBAaTh MJIM OT)HIBTPOBATH, & KPOME TOTO, OHH 3aHHUMAIOT JHO-
CTaTOYHO MaJIO MeCTa Ha JIUCKE.

®opmat, B KOTOPOM XPaHSATCS 3Ha4eHUs AAThl U BpEMEHH, OOBIYHO
HEIIB35 UCIIOJIB30BATh B IPHIIOKEHUSAX, TIOITOMY ITOYTH BCETJa IPUXOAUT-
CsA IIPUMEHATH CIIeLMaIbHbIC (GYHKIMH IJI1 M3BICUCHHA ITHUX 3HAYCHUH U
MaHMITYJIMPOBaHMs MMH. B pe3ynsTare Takue QyHKUNH SBISIOTCS OQHUMHU
u3 Haubomnee BaxxHbix B SQL. K coxanenuio, oH1 HAHMEHEE COTTIaCOBAHBI
Y HAMMEHEE COBMECTHMbI B Pa3IM4HBIX peamusaumsix SQL.

YT06BI IPOIEMOHCTPUPOBATH IPUMEHEHHE STUX (PYHKIIUIA, pacCMO-
TPUM NPOCTOH NpuMep. B Tabimune Orders Bee 3aKka3bl XpaHSTCS C JaTOH
3aka3a. UYTo6bI H3BIIEYH CIIMCOK BCEX 3aKa30B, cAenaHHsix B 2012 roxay, B
SQL Server HeoOXOAUMO BHINONHHUT CIEAYIOLIYI) HHCTPYKLHIO.
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Beop Vv

SELECT order_ num
FROM Orders .
WHERE DATEPART (yy, order date) = 2012;

BoiBOA ¥V

B Access HHCTpYKUHUS OyAeT Takoi.

Bsoap v

SELECT order_num
FROM Orders
WHERE DATEPART ('yyyy', order date) = 2012;

AHanmus v

B stom npumepe (B Bepeusix amst SQL Server u Access) NPUMEHSSTCH
¢ynxnust DATEPART (), KOTOpas, Kak BUAHO U3 Ha3BaHUA, BO3BPAIlacT
TonbKo hparmenT fathl. Y dyHkuus DATEPART () JBa apryMeHTa: ppar-
MEHT, [OJIexKaluii W3BIEYEHHUIO, U JaTa, U3 KOTOpOo# 3TOT hparMeHt
u3Biaekaercsa. B paccMarpuBaeMOM IpUMeEpe ¢yuxuus DATEPART ()
BO3BpAIIaeT TOMbKo rof u3 cronbna order date. Ilyrem cpaBHeHH:A
MOMY4eHHOTO 3HaYeHus co 3HadeHueM 2012 npennoxenue WHERE Bo3-
BPAILAET TOJBKO Te 3aKa3bl, KOTOPhIE OBUIN CAENAaHbI B YKa3aHHOM TOLLy.

Humke npuBeieHa BepCHs aHHOTO ipumepa 1 PostgreSQL, B xoTo-
poii ucronb3yercs noxoxas Gynkuus DATE PART ().

Beoa v

SELECT order_num
FROM Orders
WHERE DATE_PART('year', order date) = 2012;
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B Oracle Toxe Her Gpynkumn DATEPART (), HO CyIIECTBYET HECKOIb-
KO Apyrux QyHKUHMi paGoThl C JaTaMu, HO3BOJIAIOIIMX CAENATh TO XKeE Ca-
Moe. PaccMoTpum npumep.

Beop Vv

SELECT order num
FROM Orders

WHERE to_number (to_char (order_ date, 'YYYY')) = 2012;
AnHanus v

B sTom mpumepe GyHKImMs to_char () UCHONB3YETCS M H3BJIETE-
HHSI KOMIIOHEHTa JaThl, a GyHKIMA to number () — ais npeoGpaso-

BaHHUA MOJY4€HHOTO 3HAYECHHUSA B YHCIOBOH BUI, YTOOBI €r0 MOXKHO OBLIO
CPaBHHUTH CO 3HaYeHHEM 2012.

AHaNOrUYHEIX Pe3yIBTaTOB MOXHO JAOOUTHCS C IIOMOMIBIO OIEpPaTopa
BETWEEN.

BBop Vv

SELECT order_num

FROM Orders i

WHERE order_ date BETWEEN to_date('01-01-2012")
AND to_date('12-31-2012");

AHanus v

B srom npumepe dynkmus Oracle to date () ucmoms3yercss mus
npeobpasoBanus JByX CTPOK B JaThl. B omHON cTpoke 3ajaercs mara
1 auBapsa 2012 rona, a B apyroit — 31 nexaGps 2012 roga. Cranmapt-
HeIH onepaTop BETWEEN II03BOJISIET OCYIIECTBHUTH IIOMCK BCEX 3aKa30B,
CHENaHHbIX B IEPUOJ, MEXIY 3TUMHU IBYMs garaMu. [1omoOHbIH Koj HE
Gynet paborate B SQL Server, Tak kak B 91oit CYB/] He moanepxusaercs
$ysxums to_date (). OnHako ecnu 3aMeHHTs GyHKIMIO to date ()
¢yHknuei DATEPART (), JaHHBINA CHHTAKCHC MOXKHO OyIeT IPUMEHSITS.

B MySQL u MariaDB umerorcs Bce ¢yHKIuu paboThl ¢ AaTamy, 33
uckioueHrneM DATEPART () . ITons3oBarenu stux CYBJ] MoryTt npume-
HATb GYHKIMIO YEAR () JUIst H3BI€YEHHS HOMEPA IOfa U3 JaThl.
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Beop Vv

SELECT order num
FROM Orders
WHERE YEAR (order date) = 2012;

B SQLite popmar HHCTPYKIIUK UyTh CIOXKHEE.

Beop Vv

SELECT order num
FROM Orders
WHERE strftime ('$Y', order date) = 2012;

B sTOM npumMepe u3BIEKaeTCs TONBKO 9acThb Harhl (rox). YTtoOs! oT-
GUIBTPOBATH 3aKa3bl 110 MeCsAIly, HEOOXOIUMO CIENaTh TO XKe caMoe, J10-
0aBUB KII09eBOE CJIOBO AND JUIsI CpaBHEHHS MecsNa U rofa.

Paznuunrsie CYB/] 06BI9HO MOTYT BEIIOJHATH ropaszno Oonplie Aei-
CTBHH C JaTaMu. B GOJBIINHCTBE M3 HUX UMEIOTCS (DYHKLIUHM [UIs CpaBHE-
HMSA JIaT ¥ BBIIONHEHHUS apUPMETHYECKUX OIepaluii ¢ JaTaMu, a Takxe
onuuu GpopMarupoBaHus JIat i MHoOroe apyroe. Ho, Kak yxe ObLIO HOKa-
3aHO, (hyHKIMH JaThl ¥ BPEMEHU CHIIBHO 3aBHCAT OT KOHKpeTHOH CYB]I.
O6paruteck k nokymenraiumu ceoeii CYBJl u yrounure, kakue GyHKIUH
paboTHI C JaToi U BpEMEHEM B HEll MOAEP >KUBAIOTCS.

DyHKUMK ana paboTbl C YUCAAMHU

Yucnosble GyHKIUY NpeAHa3Ha4YeHBI 171 00pabOTKH YHUCIOBHIX JaH-
HBIX. OHH TIPHMEHAIOTCS B OCHOBHOM JIJIS BBIIIOJTHEHHS aJIreOpauiecKux,
TPHTOHOMETPHUYECKHX U TEOMETPUYECKHX BBIYUCIIEHUH, IOITOMY HOTpeO-
HOCTh B HUX BO3HHKAET HE TaK 9acTO, KaK B CTPOKOBHIX (YHKIUAX HIH
GbyHKIHAX pabOTHI ¢ JaTOM 1 BPEMEHEM.

ITo uponuu cyns6sl, B 6onpmmHcTBe CYBJ] HMEHHO YncioBbie HyHK-
U1 HauboJee cTaHIapTH3UPOBaHbl. B Tabn. 8.3 mpusenensr Hanbonee
4acTO HCIONb3yEMBbIE YUCIOBbIE QYHKIHH.
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TABJIMLIA 8.3. Han6onee 4acTo HCNo/Nb3yeMbie YUCNO0BbIE GYHKLUK

dyHKuuMa Yro BosBpaujaercs

ABS () Mogaynb uncna

Cos () KocuHyc 3agaHHoro yria

EXP () JKCMOHEHTa 3aaHHOro Yucna

PI() Yueno n

SIN() CUHYC 3aaHHoro yrna

SQRT () KeagpaTHblit KOPEHb 3aaHHOro Yncsa
TAN () TaHreHc 3afaHHoro yrna

Oopatutech k gokymeHTauuu cBoeit CYB]l, 4T00H y3HATh, Kakue
YHCIIOBBIE QYHKIMHK OHA HOICPIKHBACT.

Pesiome

Ha sToM ypoke 00BACHAIOCE, Kak npuMeHaTh SQL-byHKImY, npen-
Ha3HadeHHBIE U1l 00paboTku faHHBIX. HecMOTps Ha TO 4TO OHU MOTYT
OBITH BECbMa IOJIE3HBIMH IPH (hOPMaTHPOBAHUU M (PUIBTPAIIUH JAHHBIX,
OHH BECbMa Pa3IM4HbI B pa3HBIX peanusamsix SQL.



YPOK 9
MTOroBbie BbiMMC/ICHHUA

Ha amom ypoxe @bt ysnaeme, umo maxoe umozosvie SQL-ghynxyuu u kax
UX NPUMEHAMY 01 0OPAbOMKYU MAOIUYHBIX OAHHDBIX.

Hcnonb3oBaHHe UTOroBbIX QYHKLHHA

Yacto ObIBaeT HEOOXOAUMO MOJBECTH UTOTH, HE OTOOPaKas HCXOMHbIE
JaHHble, 1 B SQL 118 3TOro mpesycMOTpEeHbI CrieldaibHble QyHKINH.
SQL-3ampocsI ¢ TakuMH QYHKIUSIMH YaCTO UCIOIB3YIOTCS IS aHAJIN3a
JAHHBIX U CO3JaHUS OTYETOB. [IpuMepamu MogoGHEBIX 3aIPOCOB MOTYT
CITY)KHUTh:

P nozxcuer yMcia CTPOK B Tabnuile (KOO 4HCIA CTPOK, KOTOPHIE
YROBIIETBOPSIOT KAKOMY-TO YCIOBHIO HIIH COZIEPXKAT onpeuenen—
HOE 3HaueHHe),

P ompeneneHre CyMMEI 0 HAGOPY CTPOK B TAa0MHUIIE;

P noucK HauGOJIBIIEro, HAMMEHBLIETO U CPEIHErO 3HAYEHUH B CTONO-
e Tabnuuel (II0 BCEM WM KaKMM-TO KOHKPETHBIM CTPOKaMm).

B Kxax1oM 13 3TUX IPUMEPOB MOJIB30BATEIIIO HYXKHBI HTOTOBBIE CBOJ-
Ki 1o Ta0IuIIe, a He HexonHbIe faHHbIe. [109TOMy H3BIeUeHHE JAHHbIX U3
TabHIpEl OB1I0 GBI ITYCTOM TpaToil BpeMeHH U pecypcoB. Htak, Bce, 9To
BaM HYXXHO, — TOJIBKO HTOrOBast HH(pOPMALIHSL.

Yro681 06nErUNTH M3BICYEHHE TOA0OHOM nHpopMaruy, B SQL mpen-
YCMOTpPEH Habop U3 ISTH MTOTOBbIX (YHKIMH, KOTOpbIE OPUBEIEHEBI B
Tabm1. 9.1. OTH HyHKUMH HO3BOISIIOT BHIIONHSATE BCE BAPHAHTEI 3aIIPOCOB,
KOTOpBIE OBIIH IepeurCIeHs! Bpie. B oTniyune ot dyHkimit 06paboTku
JNaHHBIX U3 NPEABIAYLIEro ypoKa, UTOTOBBIE (hYHKIIHH TOAICPKUBAKOTCS
6e3 0coOBIX H3MeHeHH i B GoNbIIMHCTBE peanu3anuit SQL.
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Hrorosbie GyHKUMM

®yHKLMKM, 06pabaTbiBatoLLMe Habop CTPOK ANS BbIYUCIEHUS OAHOTO
06061L,al0Lero 3HayeHus.

TAB/IVLA 9.1. UtoroBble dyHKuuM B SQL

DyHKUUA Y10 BO3BpaLjaeTca

AVG () Cpegaree 3Ha4yeHue rno cronbuy
COUNT () Yucno cTpoK B ctonbue

MAX () Hau6onbluee 3HadeHue B cTonbue
MIN () HaumeHbluee 3HayeHue B ctonbue
SUM () CyMma 3HadeHui cTonbua
DyHKLUUA AVG ()

Oynkiusg AVG () npeaHasHayeHa Ui ONPENENICHUsl CPEAHETO 3Haye-
HYS [0 CTONOIY MyTeM IOACYETa YHCIa CTPOK B TaONMIE M CyMMHPOBA-
HHUS MX 3Ha9eHHWi. DTy QYHKIMIO MOXHO IPHMEHATH Ui BHIYUCICHUS
CPEIHETO 3HAYEHHS BCEX CTONOLOB MIIH XK€ ONPEAETEHHBIX CTONOIOB
Ju00 CTPOK. :

B nepBom npumepe GyHKIMA AVG () HCHONB3YETCS U1 HAXOXKACHUS
cpenHeil IIEHbI Bcex TOBapoB B Tabmnuile Products.

Beop v

SELECT AVG (prod price) AS avg_price
FROM Products;-

BoiBOop Vv

avg price

6.823333

AHanus v

[IpuBeneHHas Bple HHCTPYKIUA SELECT BO3BpalllaeT OAHO 3HA4e-
HHe, avg_price, COOTBETCTBYIONIEE CPEIHEN LIEHE BCEX TOBApOB B Ta-
6nuue Products. 3aeck avg_price — 3To NCEBI0HUM (CM. YPOK 7).
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DyHKIHIO AVG () MOXKHO TaKKe IIPUMEHATD JJIsA HAXOXKIAECHUS Cpel-
HETO 3HAYCHHSA 0 ONPEJEICHHBIM CTONONAM WK CTpokaM. B CIexyeM
IIpEMEpE BO3BPALIAETCS CPEAHSA LIEHa TOBAapOB, MIPEIIAraeMbIX IIOCTaB-
mmKkoM DLLO1.

BBop v

" SELECT AVG (prod_price) AS avg_price
FROM Products .
WHERE vend id = 'DLLOl';

BoiBOg Vv

avg_price

AHanus v

OTa MHCTPYKUHSA OTIHYAETCS OT OpeABIAyINeH TONBKO TEM, YTO B
Hell ColepXHTCs mpefnokenre WHERE. B cooTBeTCTBHH ¢ YCIIOBUEM
WHERE BBIOMPAIOTCS TONBKO TeE TOBapkl, 3Ha4eHHe vend 1id Amng koto-
phIX paBHO DLLO1, M03TOMY 3HaY€HHE, HOTydEHHOE B CTOIONE C TICEB-
AOHHMOM avg_price, SBILETCA CPEAHHM TOJIBKO JUIS TOBAPOB JAHHO-
TO IIOCTaBIIHKA.

NPEAYNPEXOEHUE: TonbKo oTaenbHbI® cron6ybl

DYHKLUMIO AVG () MOXHO MCNONb30BATb TONBKO ANS BblYUCEHURA
CPeiHero 3Ha4eHusi KOHKPETHOro Y1CoBOro cronbua. Mma aroro
CToNI6Ua AOMKHO ObiThb YKa3aHO B KayecTse aprymeHta QyHKUUM.
Y106kl onpeaenuTb cpeaHee 3HaYeHHe N0 HECKONbKUM cron6uam,
Heo6X0AMMO UCMOb30BaTb HECKONBbKO YHKUKM AVG () .

MPUMEYAHUE: snayeHus NULL

CTpoku cron6ua, copepwalme 3HayeHus NULL, MrHOPUPYIOTCA
DYHKLMEN AVG ().
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®YHKLMUA COUNT () «

Oynkuus COUNT () TOACYMTHIBAET YUCIIO CTPOK. C ee noOMOLIBIO
MOXHO y3HaTh 0o0Iee YHCIIO CTPOK B TabnMLE MIH YUCIO CTPOK, YAO-
BIICTBOPSIOIIHX ONPENETCHHOMY KPUTEPHIO.

1y GYHKUKIO MOXHO HCHONB30BATH ABYMS criocodamu:

» B BHE BeIpaxeHnss COUNT (*) i MOJCYETa YHCIa CTPOK B Ta-
G/IMIle HE3aBUCHMO OT TOTO, COAEpXKat cTonbubl 3Ha4eHust NULL
HIIH HET,

» B Buzae BeipaxeHus COUNT (cTonber;) IS MOACYECTA YHCIA
CTPOK, KOTOpPHIE HMEIOT 3HAYCHHA B YKa3aHHBIX cTonbuax, mpH-
yeM 3HadeHUs] NULL HrHOpHUPYIOTCA.

B nepBoM npuMepe BO3BpaIIacTCa o011ee YUCiIo UMEH KIIMEHTOB, CO-
JepaKaluxcs B Tabmuue Customers. :
Beop v

SELECT COUNT (*) AS num cust
FROM Customers;

BoiBOp V¥

AHanu3 v

B stoM npumepe ¢yHkius COUNT (*) HCIONb3yeTes AN MOACueTa
BCEX CTPOK HE3aBUCHMO OT HX 3HaueHHH. CyMMa BO3BPALIACTCA B BULC
cronbia ¢ ICEeBIOHMMOM num_cust.

B ciieyiomeM NpEMepe MOICUHTHIBAIOTCSA TONBKO KIHEHTRI, HMEIO-
II¥e aapeca JICKTPOHHOH MOYTHL.

Beop Vv

SELECT COUNT (cust_email) AS num_cust
FROM Customers;
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BbiBop Vv

num_cust

AHanus v

B s10i nHCTpYKIMM byHKIHS COUNT () Hcnosb3yercs JUis oAcYeTa
TOJBKO CTPOK, MMEIOLIMX HEHYJICBOE 3HAYEHHE B CTONOIE cust email.
B nanHom ciyuae 4ncno ctpok paBHO 3 (T.e. TONBKO 3 M3 5 KIHEHTOB
HMEIOT aJipeC JIEKTPOHHON HOYTHI).

NPUMEYAHUE: 3nayeHus NULL

CTpoKM co 3HayeHMsaMK NULL UrHOPUPYIOTCS dYHKLMEN COUNT (),
€C/1 yKasaHo umsa ctonbua, U Yy4uTHIBAOTCS, €CNIM UCTIONb3YETCS
3Be3fouKa (*).

DYyHKLHUA MAX ()

OyHxnus MAX () BO3BpaIllaeT HauboblIee 3HAYCHHE B YKA3AHHOM
cronbue. Jlnst 310 GyHKIIME HEOGXOAMMO 3aaTh MM cronbua, Kak 1mo-
Ka3aHo HIXe.

BBop v

SELECT MAX (prod price). AS max price
FROM Products;

BoiBop Vv

max_price

11.9900

AHanus v

3necs Gynxmus MAX () BO3BpaLIaeT LEHy caMoro JOPOroro ToBapa B
Tabimuue Products.

4 3ak. 1273
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COBET ucnonb3oBaHne GYHKUMHK MAX () C HEUHC/IOBLIMH
AAHHBIMH

HecMoTp# Ha TO 4TO GyHKLUMSA MAX () 06bI4HO UCMONb3YETCA AN No-
MCKa HanbBo/blIEro YACNOBOrO 3HA4YEHNUs WK AaTbl, MHOTHE (Ho He
Bce) CYB/1 N03BONSIOT NPUMEHSTD €€ 1S HaXOM/eHHS Haunbonble-
ro 3HAYEHWs cpeay BCex CTONOLOB, BKOYasA TEKCTOBbLIE. MNpwu pa-
60Te C TEKCTOBLIMM AAHHBIMK QYHKLMSA MAX () BO3BPALLAET CTPOKY,
KoTopas 6binia 6bl NocneaHen, ecnu 6bl AaHHbIE OblIM OTCOPTUPOBA-
Hbl 0 3TOMY CTONGLY.

NMPUMEYAHWE: sHaveHnsa NULL )
CTPOKM €O 3HaYeHHUAAMM NULL UrHOpUpYIoTCS dyHKunen MAX () .

®dyHKUMUA MIN ()

Oyukiya MIN () BBIIOIHACT MPOTHUBOIIONIOXKHOE 110 OTHOLICHHUIO K
MAX () ZeHcTBHe: OHa BO3BPAIAcT HAUMEHBIIES 3HAUCHUC B YKa3aHHOM
cron6ue. B kauecTBe apryMeHTa TaKoke TpeOyeTcs yKa3aTh UM cronbua.

Bsop Vv

SELECT MIN (prod_price) AS min price
FROM‘Products;

BoiBog Vv

min_price

AHanu3 v

3pech dyHkupsa MIN () BO3BpalIacT LCHY CaMoro JIELIeBOro ToBapa
B Tabnune Products.
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COBET: mcnonbsoBanme GpyHKyum MIN() c HeYMCnoOBbLIMM
AAHHBIMM

HecMoTps Ha To 4To dYHKUMS MIN () 06bIYHO ncnonb3yercs ang no-
MCKa HaUMEeHbLIEro YMCNI0BOTO 3HAYEHUs UK AaTbl, MHOTME (HO He
Bce) CYB/] no3BossitoT npumeHsTs ee ans HaXoXAEHUs HauMeHblle-
IO 3Ha4eHns cpeau Bcex CTONGLOB, BKIIOYas TeKcTosble. lpu pa-
6OTe C TEKCTOBBIMU JaHHBIMM YHKLIUS MIN () BO3BpalLaeT CTPOKY,
KoTopas 6bina 6bl NEPBOM, €C/IM 6bl JaHHbIE BbiH OTCOPTUPOBAHbI
no 3TOMY CTONGLLY.

NPUMEYAHUE: sHauenus NULL
CTpoKu co 3Ha4eHUAMMU NULL MrHOPUPYIoTCs GyHKLMEN MIN ().

DYHKLMA SUM()

OyHKups SUM () BO3BpaILAET CyMMy 3HAYeHHi B YKa3aHHOM CTOJIOLE.
Paccmotpum npumep. B Tabnune OrderItems cozepkarcs JIeMeH-

ThI 3aKa3a, MpU4YeM KaXXZIOMY 3JIEMEHTY COOTBETCTBYET OINPEAECIIEHHOE KO-

JIECTBO, YKa3aHHOE B 3aka3e. O0lLee YHCIIO 3aKa3aHHBIX TOBAPOB (CyM-
My BCEX 3Ha4eHHH CTonba quant i ty) MOXHO ONPEENHTE CEYIOMIM
obpazom.

BBop v

SELECT SUM(quantity) AS item ordered
FROM OrderItems
WHERE order_item = 20005;

BoiBop Vv

item ordered
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AHanus v .

®ynxmus SUM (quantity) Bosppamaer obuiee KOJTHYECTBO BCEX
3JIEMEHTOB 3aKa3d, a npeiokeHne WHERE rapaHtupyer, 4To OynyT y4u-
TBHIBATHCA TOJIBKO TOBaphl U3 yKa3aHHOIO 3aKas3a.

Oynkuuo SUM () MOXHO TaKkKe NPHMEHATE UL [TOACYETa BBIIHC-
AseMbIx moieil. B cnemyromeM npumepe oOuias CTOMMOCTE 3aKa3a BbI-
YHCIIAETCS MyTEM CYMMUPOBaHHSA BBIPAKEHUH item price*quantity
10 KaXIOMY JIEMEHTY.

Beop Vv

SELECT SUM(item_price*quantity) AS total price
FROM OrderItems
WHERE order item = 20005;

BoiBo VY

total price

1648.0000

AHanu3 v

@ynxuus SUM (item price*quantity) BO3BpalIaeT CyMMYy BCEX
LIEH B 3aKa3e, a npeyioxkenre WHERE rapaHTHPYET, YTO yIUTBIBATbCA Oy-
IyT TOJIBKO TOBAphI U3 YKa3aHHOIO 3aKasa.

COBET: BbIMMCNeHHA ¢ HECKOJIbKMMH CTONIGLaMHU

Bce utoroBble GyHKUUW MO3BONSIOT BbINOHATL BbIYUCIEHNMA Haa
HECKOMIbKUMU CcTON6LIaMKU C UCMNONb30BaHUEM CTaHAaPTHbIX MaTe-
MaTUYECKKUX oNepaTopoB, Kak 6bIN10 NOKa3aHo B JaHHOM Npumepe.

NMPUMEYAHME: 3Hayenua NULL
CTPOK# CO 3Ha4eHMaMKU NULL UTHOPHPYIOTCS bYHKUMEN SUM() .
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MUToroBnie BblYMCNIeHUNA
AN YHUKANIbHbIX 3HAYEeHMUM

Bce nare utoroBeIx ¢yHKIME MOTyT GBITH HCTONB30BAHBI IABYMS
crocobamu:

P /11 BBHINOJNHEHMS BBIYHCICHHH 10 BCEM CTpOKaM IIpH HAJIUYHUH
KIIFOY€BOro ¢j1oBa ALL iy 6e3 yKka3aHus Kakoro-aoo aprymesra
(Tak Kak ALL sBIseTcs apryMeHTOM 10 YMOJIYaHHIO);

P> 7 BHINOJIHEHHS BBIYUCICHHUI 110 YHUKaJIbHBIM 3HAYCHHAM IIPH
HaJIMYHHM KIII0OYEBOro cjioBa DISTINCT.

COBET: aprymeHT ALL 3afiaH N0 YMOA4aHHIO

Kniouesoe cnoBo ALL He 063aTeNbHO YKa3biBaThb, Tak KaK OHO fB-
NIAeTCH aprymeHToM Nno ymonyaHuio. Ecnv He 3a4aHo KITlo4YeBoe Crlo-
BO DISTINCT, TO Nofpa3yMeBaeTca apryMeHT ALL.

NPUMEYAHUE: TonbKo He B Access

Microsoft Access He noaaep)UBaeT MCNONMb30BaHWE KITIOYEBOro
€noBa DISTINCT B MTOrOBbIX GYHKLMAX, MOITOMY CEAYIOLUi NPK-
Mep He ByzieT paboTtath B Access. 1S NoNyYeH1s aHanormyHoro pe-
3ynerata B atoin CYB[] Heo6xoaMMo ¢o3aaTh B UHCTPYKLMKU SELECT
COUNT (*) nojsanpoc, BO3BpaLlaiownit yHUKabHble CTPOKMU.

B crenyromem npumepe GyHKIHSA AVG () HCHIONB3yeTCs s ompene-
JIeHHs CPEHEH IEHBL TOBAPOB, NPEIIaraeMbIX 3aJaHHBIM II0CTABIIHKOM.
Oto Takad ’Ke HHCTpyKuusa SELECT, KaK H Ta, 9To Gblia paccMoTpeHa
paHee, HO TeTlepb B HEH yKa3aHOo KIT04eBOe CI0BO DISTINCT — IpH BEI-
YHCIIEHHH CPEIHET0 3HAYEHHS YIUTHIBAIOTCS TOMBKO YHUKAJIbHBIC LIEHBI.

Beop Vv

SELECT AVG (DISTINCT prod price) AS avg price
FROM Products
WHERE vend_id = 'DLLOl';




102 YPOHK 9. NTorosble BblYUCNEHNA

BoiBOA ¥V

avg_price

4.2400

AHanu3 v

B 3TOM mpuMepe BCIIENCTBHE HaIM4Hs KIK04eBOro cnosa DISTINCT
3HauYeHHe avg_price momydaercs 0ojee BHICOKHM, TaK Kak B Tabiuie
€CTh HECKOJILKO TOBAapOB C OAMHAKOBO HU3KOH 1eHOH. He yuuthiBas ux,
MBI OJIy4aeM 0oJ1ee BBICOKYIO CPEAHIOI0 CTOMMOCTb.

MPEAYNPEXAEHVE: He ucnonb3yiTe KNloYeBoe CNoBO
DISTINCT ¢ GyHKIMeH COUNT (*)

KntoueBoe ¢noBo DISTINCT MOMHO MCMONb30BaTbh C QYHKLMUEN
COUNT () TOfIbKO B TOM C/ydae, ecfit yKkasaHo ums cronéua. Ero
HeNb3s NPUMEHsTb ¢ GyHKUMeNH COUNT (*). AHanoruyHo, Kitove-
BOE ¢/10BO DISTINCT [JO/IKHO CTOSiTb Nepea UMeHeM cTonbLa, a He
nepej Bbl4UCIAEMbIM NONEM UNU BbIPaXEHUEM.

COBET. ucnonbn3oBaHue Kji04eBoro cnosa DISTINCT
¢ GyHKyuamMM MIN () ¥ MAX ()

HecmoTps Ha To 4TO KloyeBoe cnoso DISTINCT paspeluaercs uc-
NoNb30BaTh ¢ PYHKLMAMA MIN () M MAX (), peanbHON Heo6XxoAMMO-
CTH B 3TOM HeT. MMHUMasbHbIE U MAKCUMasbHble 3Ha4YeHUs B CTON6-
e 6yayT TEMU e, He3aBMCHMO OT TOTO, Y4UTbIBAIOTCA YHUKaIbHbIE
3HAYEHUS UK HeT.

NMPUMEYAHUE: pononHKUTEeNbHDbIE APTYMEeHTbl UTOroBbIX
DYHKUMA

MoMuMO KJloYeBbIX ¢noB DISTINCT v ALL, HeKoTopble CYB/, noa-
[IEPXXUBAIOT AOMONHUTENbHbIE NPEeAUKaTbl, Takue Kak TOP U TOP
PERCENT, No3BongioLL1e BbiNONHATL AENCTBUA HAJ NOAMHOXeECTBA-
MM pe3ynsTaToB 3anpoca. 06paTUTech K JOKyMeHTaLuKn ceoei CYB/,
4TO6bI y3HaTb, KAKWE KI0YEBBIE CI0Ba MOXHO UCMONb30BaTh.
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KomOGuHMpoBaHHe
MTOroBbIX QYHKLUHH

Bo Bcex npumepax nmpHMEHEHHS UTOTOBBIX (GYHKIHIA, NPHBEIEHHEIX
JI0 CHX TIOP, MCTIONB30BAJIach TONBKO oxHa Qynkuus. Ho B neficTBuTeND-
HOCTH MHCTPYKIHS SELECT MOXET COAEPKaTh CTOJIBKO HTOTOBBIX (PyHK-
LU, CKOJIBKO HYXHO [ 3a1poca. PaccMotpuM npumep.

Beop Vv

SELECT COUNT (*) AS num_ items,
MIN (prod_price) AS price min,
MAX (prod_price) AS price max,
AVG (prod_price) AS proce avg
FROM Products;

BniBop V

num_items price min price max price avg
9 3.4900 11.9900 6.823333
AHanus v

B nannoMm cimydae B oqHOM HHCTPYKImK SELECT HCHONB3YIOTCS cpa-
3y 4€THIPE UTOTOBhIE QYHKIHH ¥ BO3BPAIIAIOTCS YETHIPE 3HAYECHHUS (THC-
JI0 3IEMEHTOB B Tabnuue Products, camas BbICOKas, caMas HU3Kas U
CpelHssi CTOUMOCTb TOBAPOB).

NPEAYNPEXAEHWUE: wmeHa nceBROHMMOB

Mpu ykasaHuMW NCEBAOHMMOB [Il XPAHEHWUA PE3yNbTaTtoB WUTOro-
BOM OYHKLMW CTapaiTecb He UCMONb30BaTh peasbHble Has3BaHUs
CTON6L0B B Tabnuue, NOCKOMbKY BO MHOTMX peanu3auusax SQL Ta-
Koe rnoBeaeHne He NpuBETCTBYeTCA — 6yAeT BbiAaHO cooblieHue
06 owunbKe.

Pe3iome

Hrorosele QyHKIMH NpeAHAa3HAYEHBI AJIA BHIYMCICHUS 6a30BBIX CTa-
THCTHYECKHX JaHHBIX. B SQL nopnepxuBaroTcs naTe Takux QyHKIMI,
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KaX7as U3 KOTOPHIX MOXET MCHOIB30BaThCs HECKOMBKMMHU CIoco0aMu
JUIS TIOJydYEHHUs TOJBKO HEOOXOAUMBIX B JaHHEIH MOMEHT PE3yNbTaToB.
D1 GYHKIUH 10CcTaT04HO 3G (EKTUBHBI ¥ OOBIYHO BO3BPAILAIOT PE3yiib-
TaT ropaszio GsicTpee, YeM ey Obl aHAIOTHYHBIE BBIYHCIIEHHS BBITIONHA-
JIMCH B KJIMEHTCKOM NPHIIOKESHHH.



YPOK 10
NpynnupoBKa JaHHbIX

Ha smom ypoke bl y3naeme, Kax 2pynnuposams OanHvle makum obpa-
30M, UMOObL MOJNCHO GBLIO NOOBOOUMb UMOYU NO NOOMHOICECMEY 3aNU-
cetl mabnuywl. [{ns 9mo2o npedHasHayenvl 08a NPeonodNCeHUs. UHCIPYK-
yuu SELECT: GROUP BY u HAVING.

MpUHLUMALI FPYNNUPOBKMU AaHHbIX

Ha npenpiaymem ypoke Bbl y3HauH, 9To utorobsie gyHkuuu SQL
MOYXHO NMPHMEHATH JUIA TONyYeHHs CTATHCTHYECKHX MOKa3aTenel. IT1o
MIO3BOJIET IOACYUTHIBATh YUCIO CTPOK, BEIYUCIATH CYMMbI U CPEIHHE
3HAYEHHMS, @ TAK)KE ONPEIENATh HanOoblIee H HAUMEHBIIEE 3HAYECHHS,
He npuleras K H3BIEHEHUIO BCEX JaHHBIX.

Ipexe BCe UTOTOBBIC BHIYHCIECHHS BBINOIHAIKCH HaJl BCCMH JaH-
HBIMH TaOJMIBI UK HAJ JaHHBIMH, KOTOPBIE COOTBETCTBOBAIIN YCIOBHIO
WHERE. B kadecTBe HAIOMHHAHUS IPHBEJEM IIPUMED, B KOTOPOM BO3Bpa-
IIaeTCsl KOMHYECTBO TOBAPOB, Mpe/yIaraéMbIX MOCTaBIIMKOM DLLO1.

Beop Vv

SELECT COUNT (*) AS num_prods
FROM Products
WHERE vend_id = 'DLLO1'; -

BoiBOopg V

num_prods

Ho 4to ecnu BB XOTHTE Y3HaTh KOJIMYECTBO TOBAPOB, NIpEAJIaracMbIX
KaKIbIM moctasmukom? Wnu BBISICHHUTD, KAKHMEC ITOCTABIIUKH NpEAJIararoT
TOJILKO OJUH TOBAp WJIH, HaOﬁOpOT, HECKOJIBKO TOBapOB?
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VIMeHHO B TaK¥X CIIy4asX Hy>XKHO HCIIOJIB30BaTh 2pynnsl. I pynnupos-
Ka JaeT BO3MOXHOCTb Pa3JelMTh BCE JaHHBIE Ha JIOrudeckue HaGopsl,
6maromapst 4eMy CTaHOBHTCS BO3MOXKHBEIM BBIITOJHEHHE CTATUCTHYECKUX
BBIYHCIICHUH OTAEIBHO IO KaXKIOH rpyImme.

Co3paHme rpynn

I'pynmel co3qarTcs ¢ IOMOLIBIO NpeAnoXeHHs GROUP BY HHCTPYK-
uuya SELECT. :

Jlyymie Bcero 3TO MOXHO NPOJEMOHCTPHPOBATh Ha KOHKPETHOM
IpHMepe.

Bsop Vv

SELECT vend_id, COUNT(*) AS num prods
FROM Products
GROUP BY vend id;

BoiBopg V

vend id num_prods
BRSO1 3

DLLO1 4

FNGO1 2
Ananua v

Hannas macTpykuus SELECT BRIBOAHMT JBa cTonbna: vend id, co-
aepxamuit uaeHTH(UKATOp IMOCTAaBIIMKA TOBAapa, H num_prods, co-
JepKalui BBIYUCIEMbIE 10N (OH CO3/4aeTCs C MOMOINBI0 QYHKIHU
COUNT (*) ). IIpennoxenne GROUP BY 3actasister CYB/] orcopruposars
JlaHHBIE U CTPYHIIMPOBATH UX MO cToNbIy vend id. B pesynbrare 3Haye-
HHME num_prods OyAeT BEIYHCIATHCS [0 OAHOMY pasy Ul KaxIoH rpyi-
bl 3anmmcel vend_1d, a He omuH pa3 A Beel Tabauiel products. Kax
BHJHUTE, B PE3yJbTaTax yKa3bIBAE€TCs, YTO ITOCTaBIIMK BRSO1 mpeaiaraer
TPH TOBapa, NocTaBUIMK DLLO1 — yeTsIpe, a MocTaBIuK FNGO1 — nBa.

IMockoneKy OBLIO HCHIONB30BAHO NpeIOKeHHe GROUP BY, He mpH-
IJIOCh YKa3bIBaTh KX IyIO TPy, 11 KOTOPOH JODKHBI OBITh BEIIOTHEHBI
BBIMHCIEHHS. 310 OBUIO caenaHo aproMaTuyecku. Ilpemioxkenie GROUP BY
3acraBisier CYB/] cHayana rpynnupoBath JaHHBIE, a 3aT€M BBIIOIHATH
BBIYMCIICHHS T10 KaXIOH Ipynne, a He IO BCeMy HabOpy pe3yiabTaroB.
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Ipexxne yeM IpUMEHATH IpepioxkeHne GROUP BY, 03HAKOMBTECH C
BAKHBIMH NPABUIIAMH, KOTOPBIMH HEOOXOAUMO PyKOBOJACTBOBATHCS.

» B npeanoxeHnsax GROUP BY MOXHO yKa3bIBaTb IIPOM3BOJIEHOE
YHUCJIO CTOJOIOB. DTO MO3BONSET BKIAALIBATh TPYIIEI OAHA B
JpyTYIo, 6aronapst 4eMy oOecreunBaeTCs TIIATeIbHbIA KOHTPOIb
HaJl TeM, KaKye JaHHBIE [IOAJIeXKaT IPyIIHUPOBKE.

» Eciau B npemnoxeHuu GROUP BY HCIOIB3YIOTCS BJIOXKECHHBIE
IPYIIIEI, JAHHbIE MONBITOXHBAIOTCA I HOCIENHEN YKa3aHHON
rpynnsl. Jipyrumu cioBaMH, €CIM 3aJjaHa IPYNIUPOBKA, BEIIHC-
JeHHs OCYIIECTBIAIOTCS I BCEX YKa3aHHEIX CTONOIOB (BB HE
CMOXeTe MOIy4HTh NaHHbIE s KaXI0T0 OTACNHEHOTO CTON0NaA).

» Kaxplii cTonbel, yKka3aHHBIH B IpeAnoxeHu GROUP BY, NO/mKeH
OBITH M3BIIEKAEMBIM CTOOLIOM HJIH BBIPaXKEHHUEM (HO HE HTOTOBOH
¢ynxuueit). Ecnun B nacTpyknnn SELECT HCIIONB3YETCA KaKoe-
TO BHIPAKEHHUE, TO K€ CAMOE BBIPAXKEHHE [OIKHO OBITh YKa3aHOo
B mpemioxeHnH GROUP BY. IlceBIOHMMBI IPMMEHATD HEINB3S.

» B GonpmuncTBe peanmsanuit SQL Henb3s ykaswiBaTh B Npel-
J0KeHud GROUP BY cTonOIbl, B KOTOPBIX COIEPIKATCS JTaHHbIC
MEPEMEHHOHN JUTHHBI (HalpHMep, TEKCTOBBIE IO0JIsI WK IO KOM-
MEHTapHeB).

» 3a MCKIIIOYEHHEM UHCTPYKLHM, CBA3aHHBIX ¢ HTOTOBBIMU BBIYHC-
JICHUSMH, KQKIBIA CTONOEI], YIIOMSIHYThIH B HHCTPYKIMHK SELECT,
JIOJKEH OBITH IIPEICTABIEH B IPEAIOKEHHH GROUP BY.

» Ecuu cronbelr, 10 KOTOPOMY BBIIOJIHAETCA TPYIIIHPOBKA, COMEP-
JHUT CTPOKY CO 3HadeHneM NULL, OHO OyZieT TPaKTOBarbCs Kak OT-
IenpHas rpynmna. Eciu uMeeTcs HECKOIBKO CTPOK CO 3HAYCHUSAMHU
NULL, oHH OyAyT CTpYyIIHPOBaHEI BMECTE.

» Ilpemioxerne GROUP BY JOMKHO CTOATH MOCIE MPEAIOKEHUS
WHERE u nepen npemioxesnem ORDER BY.

COBET: Knlo4eBoe cnoso ALL

B HekoTopbIx peanusauuax SQL (Hanpumep, B Microsoft SQL Server)
noAaepXuBaeTcs Heo6si3aTenbHOE KIOYEBOE C/OBO ALL B npea-
NOXEHMU GROUP BY. Ero MOXHO NPUMEHATL ANS M3B/IEYEHUS BCEX
rpynn, aae Tex, KoTopble He UMEIOT COOTBETCTBYIOLLMX CTPOK (B Ta-
KOM clly4ae UTorosas GpyHKUMs BO3BpaLLaeT 3Ha4eHne NULL). O6pa-
TUTECH K JOKyMeHTauuu cBoei CYB[], 4To6bl y3HaTb, NoAAepKuBaeT
JIM OHa KJloyeBoe CNoBO ALL.
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NPEOYNPEMAEHUE: ykasauue CTONGLOB MO MX
OTHOCHUTE/IbHOMY MO/IOXKEHHI0

Hekotopeie peanuaaumuu SQL nossonsior yKa3blBaTb CTONGLbI B Npeg-
JIOMEHUM GROUP BY 10 UX MONOMKEHNIO B CMIMCKE MHCTPYKLMK SELECT.
Hanpumep, BbipameHue GROUP BY 2, 1 MOeT 03HauaTh rPYNNUpoOBKY
no BTOPOMY 13BNIEKAaeMOMY CTONBLY, a 3aTeM — Mo nepeomy. M xoTs
TaKOW COKPALLEHHbIA CUHTAKCUC JOBO/IbHO YAOGEH, OH NMoAAepIKMBa-
€TCA He BCeMu peanusaumnamm SQL. Ero npumeHeHwue Taroke SBseT-
Cfl PUCKOBAHHBIM B TOM CMbIC/IE, YTO BECbMA BbICOKA BEPOSTHOCTL
BO3HWUKHOBEHHS OWMGOK NP PeAaKTUPOBAHWM MHCTPYKLMH SQL.

®unsTpayua no rpynnam

SQL no3Bonser He TOIBKO IPYTIIUPOBATE JaHHBIE C IOMOILBIO IIPE-
JIOKEeHHA GROUP BY, HO M OCYILECTBIIATH HX bunsrpanuro, T.e. YKaspl-
BaTbh, KAKHE I'PYIIEI JOJDKHEI OBITH BKIIOYEHEI B pe3ynbTarkl 3amnpoca, a
KaKMe — MCKIIHOYEHBI 3 HuX. Hamprumep, BamM MOXeT TOHAMOOUThCS CITH-
COK KIIHEHTOB, KOTOPBIE CHAEIAN XOTs OB ABa 3aka3a. YToObI TIOJIYYUTh
TaKHE€ aHHBIC, HEOOXOAUM (UIBTP, OTHOCAIHICA K Lo IpyImime, a He
K OTZEJIbHBIM CTPOKaM.

B yxe 3Haere, kax paGoraer Hpe,undmeﬂue WHERE (cM. ypok 4).
Onnaxo B JaHHOM CITy4yae ero Hefb3s HCIO/IB30BaTh, MOCKOJBKY YCIOBHS
WHERE KacaloTcsi CTpoK, a He rpynn. CobcTBedHO TOBODA, MPEJIOKECHUE
WHERE “He 3HaeT”, 4T0 Takoe TpyTIIbL.

Ho uro Ttorga CI€AYyCT NMPUMEHUTh BMECTO NPEAIOKEHUS WHERE?
B SQL npenycmorpeno apyroe IPEIJIOKEHHE, OAXOAAIIEE I STUX LIe-
7eit: HAVING. OHO 0YeHb HallOMUHAET npeioxenne WHERE. U nelicTeu-
TEILHO, BCS TUTIBI BBIPXKEHUH B NPELIOKeHH WHERE, ¢ KOTOPBIMH BBI YoKe
SHAKOMBI, TONYCTHMBI U B IpeIOKeHuH HAVING. Enuncreennas pasHu-
[1a COCTOMT B TOM, 4T0 WHERE (MIETpyeT cTpokH, a HAVING — TPYTIIEL.

—

COBET: npegnomenue HAVING noAfepXHUBaeT BCe
oneparopbl NnpepIoKeHu WHERE

Ha ypokax 4 u 5 6bin10 NokasaHo, Kak NMPUMEHATL NpPeaNoeHue
WHERE (BR/l0Yas MCNONb30BaHWe METACUMBOMOB U IOrUYECKHUX Oe-
patopos). Bce 3T MeTacHMBONLI M onepaTops noAfep>K1BatoTcs 1
B NPEANOMEHNN HAVING. CUHTaKCHUC TOUHO TaKOoM e, OTIMYatoTes
TONbKO HaYanbHbIE CloBa.
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Kaxk >xe ocymectisercs uisTparys 1o rpynmnam? Paccmorpum cie-
IYIOUIMH TIpAMED.

Bsop v

SELECT cust_id, COUNT(*) AS orders
FROM Orders

GROUP BY cust___id

HAVING COUNT (*) >= 2;

BoiBOA V

cust_id orders

1000000001 2

AHanu3s v

IlepBble Tpu CTPOKM 3TOTO 3alpoca HANOMHUHAIOT HHCTPYKLHIO
SELECT, paccMOTpeHHYI0 paHee. OfHAKO B NOCIEeIHEH CTPOKE MOSBIA-
eTcs npemioxeHne HAVING, koTropoe QUIBTPYeT IPYIIbI ¢ MOMOLIBIO
BbIpaxkeHHuss COUNT (*) >= 2 — nBa Wid OOJblIe 3aKa30B.

Kak Bumute, npemyoxenue WHERE 31ech He paboTaer, TIOCKOJIBKY
GbwisTpanus OCHOBaHA Ha HTOTOBOM 3HAUCHHHU IPYIIIIbL, 2 HE HA 3HAYCHHU-
X OTOOPaHHBIX CTPOK.

NMPUMEYARME: pasHuLa MeXay NpeaioXXeHMAMM HAVING
M WHERE

BOT KaK 3T0 MOXHO O6bSCHUTb: NpeasioeHne WHERE dunbTpyeT
CTPOKM [0 TOr0, KaK AaHHble 6yayT CrpynnMpoBaHbl, a npeaioxe-
HUe HAVING — nocne TOoro, Kak aHHble 6blau crpynnMpoBaHbl. 3To
BaXkHoe pasnuyue. CTPOKH, KOTopble Bblfn UCKITIOYEHBI NO YCNOBUIO
WHERE, He BOAAYT B rpynny, MHade aTo MOro 6bl U3MEHWUTb BblUKC-
ngeMble 3Ha4YeHus, KoTopble, B CBOIO 0Yepelb, MOrK 6bl MOBAUATL
Ha dunLTpaLmMio rpynn B NPeaIoXeHun HAVING.

A Temepp nMoxyMaeM: BO3HHKAET JI HEOOXOJUMOCTh B HCIIOJIB30Ba-
HHUM KaK IpeuioxeHus WHERE, Tak U npeanoxeHus HAVING B ofgHOM
uHcTpykuun? Koneuno, Bo3Hukaer. IIpennonoxumM, Bbl XOTHTE YCOBEP-
IIEHCTBOBATH QHIBTP NPEAbIAYILEeH HHCTPYKILIMH TaKKUM 00pa3oM, 4ToObI
BO3BpaIlaJHCh UMEHA BCEX KIMEHTOB, KOTOPHIE CIeNald ABa HIU 60-
Iee 3aKasa 3a nociueguue 12 mecsaues. YToOel JOOGUTHCS ITOr0, MOXHO
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J00aBUTh npemioxkenne WHERE, KOTOPO€ YYMTBIBACT TOJIBKO 3aKa3bl, Cle-
JaHHEIE 33 Hocnequue 12 MecsueB. 3aTeM BbI 100aBiseTe NPELIOKEHUE
HAVING, 4T00bI OTQUIBTPOBATH TOABKO T€ IPYIIIIE], B KOTOPBIX HMEIOTCS
MHMHHMMYM JBE CTPOKH.

YT06HE! Jy4llie pa3odpaTses B 3TOM, PACCMOTPHM CIEAYIOIUH IIpH-
Mep, B KOTOPOM HEPEYUCIAIOTCS BCE INOCTaBIIMKH, TIPEAaralommie He
MeHee JBYX TOBAPOB IO LeHe 4 pomtapa u 6osee 3a €MHMITY.

Besop v

SELECT vend_id, COUNT(*) AS num prods
FROM Products

WHERE prod price >= 4

GROUP BY vend id

HAVING COUNT (*) >= 2;

BoiBOg ¥

vend_id num_prods
BRSO1 3

FNGO1 2
AHanus v

aunsiit npuMep Hyxpaercs B noscHeHud. Ilepsas crpoka mpen-
craBiisseT co00l OCHOBHYIO MHCTPYKLMIO SELECT; MCHOJB3YHOIIYIO
HTOTOBYIO (DYHKUHIO, — TOYHO TaK XK€, KaK U B IPEIBIAYIUHX IPUMEpax.
[Mpennoxenue WHERE (HUIBTPYeT BCE CTPOKH CO 3HAYCHHAMH B cronbie
prod_price He meHee 4. 3aTeM JaHHble TPYHIUPYIOTCS IO cTONIOIY
vend_id, mocie 4ero mpemioxenue HAVING GuIBTpyeT TONBKO IPYII-
IIBI, COMepoKallie He MeHee IByX WiICHOB. [Ipu OTCYTCTBHM NMPENIOKCHHS
WHERE GbL1a 651 TI0JIyYeHa JTUIIHSS CTPOKa (II0CTABLIMK, IPEAIaTralomui
YeThIpe TOBAPA, KAXIBIi W3 KOTOPHIX [ELIEBIe 4 JOIIapoB), KaK MoKa3a-
HO HHXE.

Beop v

SELECT vend id, COUNT (*) AS num prods
FROM Products

GROUP BY vend_id

HAVING COUNT (*) >= 2;
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BoiBOp V¥

vend id num_prods
BRSO1 3

DLLO1 4

FNGO1 2

M WHERE

CTPOK.

NPUMEHAHUE: ncnonbo3oBaHue npepioXXeHni HAVING

MpeanoxeHne HAVING CTO/Ib CUbHO HANOMWHAET NMpPeioKeHne
WHERE, 41O B 60nblunHCTBEe CYB/] OHO TpaKTyeTCcsi TOYHO TaK e,
€C/IU TONbKO He yKa3aHo npeanoxeHne GROUP BY. TeM He MeHee
cnieflyet 3HaTb, 4TO MEX Yy HUMU CyLLecTBYeT pa3Huua. Mcnonbayite
npeaioxeHne HAVING TONbKO BMECTeE ¢ Npe//ioxeHueM GROUP BY,
a npeanoxeHuwe WHERE — N9 CTaHAApTHOM GUNbLTPaLMU Ha YypOBHE

MpynnupoBKa U COPTHPOBKA

Bax#o nmonumarse, uyto npemnoxesns GROUP BY u ORDER BY cyiue-
CTBEHHO PA3JIMYalOTCA, XOTA C HX IOMOIIBIO HHOIA MOXKHO HOOUTHCS
OJIMHAKOBBIX pe3ynbTaToB. Pazobparscsa B aToM nomoxer tabi. 10.1.

TABJTMLIA 10.1. CpaBHeHue npeanoXxeHuit ORDER BY U GROUP BY

ORDER BY

GROUP BY

CopTupyeT nosydeHHble pe-
3ynbTaThl

MoryT 6bITb MCNONBL30BaHbI t0-
6ble cTon6Lbl (Jarke He yKasaH-
Hble B NpeaNoXeHun SELECT)

He aBnsieTcs He06X0UMbIM

lpynnupyet cTpoku. OgHako oTo6pa-
aeMbl¥ pe3ynbraT MOXEeT He COOTBeT-
CTBOBaTb NOPAAKY rPyNNUpPoOBKH

MoryT 6bITb UCNO/Ib30BaHbLI TOILKO U3-
B/leKaeMble CTOoN6LbI UKW BbipaXeHus;
[OMKHO 6bITb YKa3aHO Kaxkaoe Bbipa-
eHue U3 NpeanoeHus SELECT

TpebyeTcst, ecin UCMONb3YIOTCA CTONG-

Ubl (MK BbIpaXEHUs) C UTOrOBbLIMU
GYHKUMAMMU

IlepBoe u3 ormuyumit, mepeyncieHHsix B Tabn. 10.1, apiseTcs oueHs
BaXXHBIM. Yame Bcero BbI 06HApyXKHUTE, YTO JaHHBIE, CIPYIITHPOBAHHEIE
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C TIOMOMLIBIO NpeasIoxkenuss GROUP BY, 6yayT oTrobpaxarscs B MOpPsIKE
rpynnupoBku. Ho Tak Gyzmer He Bcerna, M B AEHCTBUTENLHOCTH 3TOTO HE
tpebyeres B cnemuduxanusx SQL. Boiee toro, gaxe eciu CYB]] copru-
PYET MaHHBIE TAK, KaK yKa3aHO B IpeIokeHu GROUP BY, BaM MOXeT
IOHAI06UTECS OTCOPTHPOBATH MX MO-APYroMy. To, 9TO BBl IPYHIHpYyeTe
JIaHHbIE OIIPEETICHHBIM CIIOCOO0M (Y4TOOBI HOMYYHUTH I TPYMIIBI HEOD-
XOIIMMBIE UTOTOBEIE 3HAYEHHS), HE 03HAYACT, YTO TPeOyeMBIil pe3yssTar
AOJDKEH GBITh OTCOPTHPOBAH HMEHHO Tak. Cle/yeT IBHBIM 06pa3oM yka-
3BIBaTh NpejtoxeHue ORDER BY, Jaxe €CIIM OHO COBIIAZAET C apenyio-
J)xeHneM GROUP BY.

COBET: ne 3a6biBaiiTe HCNONbL30BaTh NPEe/IOKEHHE
ORDER BY

KaKk npaBuno, BCAKMI pa3s, Koraa Bbl UCMOMb3yeTe MpeaioKeHne
GROUP BY, NpUXoAuTCH yKasbiBaTb U NpeaioxXeHne ORDER BY. 310
€AWHCTBEHHbIN CNoCco6, rapaHTUPYIOLLMiA, YTO faHHble ByayT OTCo-
PTUPOBaHbI NpaBUbHO. He cneayet HageaTbeA Ha To, YTO AaHHbIe
GyflyT OTCOPTUPOBAaHbLI NpefoXeHueM GROUP BY.

YT00B NPOAEMOHCTPUPOBATH COBMECTHOE HCIIONB30BAHHE npen-
noxeHnH GROUP BY u ORDER BY, paccmorpum npumep. Cleayiomas
HMHCTpYKUHUst SELECT aHaJ0ru4Ha Te€M, KOTOphIe HCIIO0NB30BAJIUCh PaHee:
OHa BRIBOJUT HOMED 3aKa3a M KOJJHYECTBO TOBAPOB IS BCEX 3aKa30B, KO-
TOPBIE COAEPIKAT TPH TOBapa WK OOJIBIIIE.

Beop v

SELECT order num, COUNT(*) AS items
FROM OrderItems

GROUP BY order num

HAVING COUNT (*) >= 3;

BoiBOp# Vv

order num items

20006
20007
20008
20009

w o 0w
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Yr1o6Bl OTCOPTHPOBATh PE3YJIBTAT MO KOIMYECTBY 3aKa3aHHBIX TO-
BapoB, BCE, YTO HeoOXOMMO CAENATh, — 3TO J00aBHUTH IPEIIOKEHNIE
ORDER BY, Kak IOKa3aHO HHXE.

Beop Vv

SELECT order num, COUNT (*) AS items
FROM OrderItems

GROUP BY order_ num

HAVING COUNT (*) >= 3;

ORDER BY items, order_num;

NMPUMEYAHWE: HecoBMeCTHMOCTb C Access

Microsoft Access He No3BonfeT OCYLLECTBIATL COPTUPOBKY NO NCEB-
JOHMMaM, ¥ ana aaHHo# CYB/[ aToT NnpUmMep HENpUMEHUM. Bbixoa
COCTOWUT B 3aMeHe cTonbla items (B npeanoXeHun ORDER BY)
BLIUNCAEMbIM BbIPAKEHWEM WM HOMepoM noAs. o cyllecTsy,
6ynyr pabotaTb 06a BapuaHTa: ORDER BY COUNT (*) , order_num
M ORDERBY 1, order_num.

BuiBop ¥

order_num items

AHanu3 v

B atoM mpumepe npemnoxenne GROUP  BY HCIONB3YyeTCs MU IpyI-
IIMPOBKH JAHHBIX N0 HOMEPY 3aKasa (cTouber order_ num), 6aaroga-
pst uemy QyHximsa COUNT (*) MOXET BEPHYThH KOJIHICCTBO TOBapoOB B
Kax oM 3akase. [Ipemioxenue HAVING QUIbTPYET JaHHbIE TaKUM 00-
pa3oM, YTO BO3BPAIIAOTCS TONBKO 3aKashl ¢ TpeMd H 6onee ToBapamu.
HaxoHell, pe3yIbTaT COPTHPYETC 32 CUET HCIOIb30BAHUS NPC/TIOKCHHUA
ORDER BY. ‘
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Mopaaok npepnoeHnH
B MHCTPYKLUMHM SELECT

[Ipeanoxenus uHCTpYKIMK SELECT ZOIDKHBL YKa3bIBaThCA B OIIpeLe-
TieHHoM nopsake. B Tabu. 10.2 nepedncieHs! Bee npeuIOKeHHUs, KOTOPhIe
MBI H3YYHJIH JIO CHX IIOP, B IIOPsJKE, B KOTOPOM OHHM JIOJKHBI CIIEIOBATD.

TABJTMLIA 10.2. NpepnoXeHns HHCTPYKUUN SELECT
M NOPAAOK UX CieloBaHUSA

Mpeanoxenne OnucaHue Heo6xoaumocts
SELECT Cron6ubl Unu Boipaenusa, [a
KOTOPbIE AOMKHBI 6bITb MO-
SIyYeHbl
FROM Ta6nuua ana ussnedeHuss TonbKO €CNU U3BEKAIOT-
AaHHbIX Cfl AaHHble U3 TabnuLbl
WHERE dunsTpauus Ha yposHe Her
CTPOK
GROUP BY Onpegenexue rpynnoi TonbKoO ecnu BbINOAHSA-

I0TCA UTOroBbl€ BbiYUC-
NeHna no rpynnam

HAVING dunbTpauus Ha yposHe Her
rpynn

ORDER BY Mopsaok copTupoBku pe- Her
3ynbTaToB

Pe3some

Ha. npenpinymiem ypoke Bl y3Haiu, Kak IPUMEHSTb HTOTOBEIE ¢dyHK-
uud SQL 175 BEIIONIHEHUS CBOAHBIX BRuciIeHnii. Ha stom YpOKe pac-
CKa3bIBAJIOCh O TOM, KaK MCIOIB30BaTh NMpejiokeHne GROUP BY s
BBINIOTHCHHS aHAJIOMMYHBIX BRIYHCIICHHH 10 OTHOILEHHIO K IPYIIIaM JaH-
HBIX U TIOIYY€HHA OTAENBHBIX PE3yJAbTaTOB JUI KaxI0# rpymmsl. beuio
TIOKa3aHO, KaK C MOMOIIBI0 NMPEATOXeHHs HAVING OCyIIEeCTBIAT Quiib-
TPaLMIo Ha ypoBHE rpynn. Kpome Toro, 06bACHAIOCH, KAKOBA Pa3HHLIA
MEXy npeanoxenuamu ORDER BY u GROUP BY, a Tafoke MeXIy Ipej-
JIO)XeHUsIMH WHERE ¥ HAVING.



YPOK 11
NMoa3anpochbl

Ha smom YPOKe 8bl y3Haeme, 4mo makoe n003anpoc1ﬂ U KAk ux npu-
MEHAMDb.

Y710 TaKOoe noA3anpochl

Hucrpykuuu SELECT — 310 3anpockl SQL. Bce uHCTpYKUuH, € KO-
TOPHIMHA MBI HMEJIH [I€JI0 [0 CHX I0p, NPEJCTaBIAIN COOOH MPOCThIe 32~
IPOCHL: IOCPELCTBOM OTACTBHBIX MHCTPYKUMH H3BIEKAIMChH JaHHBIC U3
OIpeieIeHHBIX Ta0HII.

3anpoc

Kakaa-nu60 HcTpyKLmsa SQL. OgHaKo yalle BCEro 3ToT TEPMUH UC-
NO/b3YIOT MO OTHOWEHUIO K UHCTPYKLMUAM SELECT.

B SQL MOXHO Takoxe CO3aBaTh #003aNPOCHL: 3aANPOCHI, KOTOPBIE BJIO-
MEHBI B IPyTHe 3anpockl. [loueMy BO3HHKAeT HEOOXOAMMOCTE B MO/3a-
npocax? Jlydmuii cnocod 0ObACHATE 3Ty KOHLEMIMIO — PacCMOTPETh
HECKOJIBKO IIPIMEPOB.

NPUMEYAHUE: noppepxxa B MySQL

Ecnu Bbl pa6oTaete ¢ MySQL, To y4THTE, 4TO NOA3AMNPOCH! NOANEPHU-
Batotcs atoi CYB/] HauuHas ¢ Bepcun 4.1. B 6onee paHHUX Bepcusx
MySQL npvmepbl U3 AaHHOrO ypoKa paboTaTb He 6yayT.

®dunsTpauma ¢ NOMoOLLbIO
noasanpocos

Tabmuipl 6a3 JaHHBIX, HCIIOIB3yEMBbIE BO BCEX IIPUMEPAX KHHUIH, SB-
JISIOTCA PENANMOHHBIME (CM. IIPHIIOXKEHHE A, B KOTOPOM ONHCAHA KaX-
nast w3 Tabnu). 3akasbl XpaHATCs B ABYX Tabnuuax. Tabnuua Orders
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COZIEP>KUT 110 OMHOM CTPOKE NS KaXJOTO 3aKa3a; B HEH yKa3bIBaIOTCS HO-
Mep 3aKa3a, UAEHTU(PUKATODP KIIHEHTA U 1ara 3aka3a. OTaeNbHbIe dIeMeH-
ThI 3aKa30B XpaHATcA B Tabnuue OrderItems. Tabmuua Orders He co-
Iep>XuT uHGopmanuio o kiueHtax. OHa XpaHUT TOJNBKO HISHTU(DUKATOD
knueHTa. MHdopMalus o KHeHTax HaxoauTcs B Tabnuie Customers.

Tenepr NpennonokKuM, 4TO Bbl XOTUTE NMOIYUUTh CIIMCOK BCEX KIIH-
€HTOB, KOTOpBIE 3aKa3aiu ToBap RGANO1. [l 3TOoro HeoOXOIUMO BbI-
TIOJIHUTH CIIENYyIOIIee:

1) wu3BNEYs HOMEpA BCEX 3aKa30B, COIEPIKAIINX ToBap RGANO1;

2) mony4uTs HACHTU(UKATOPHI BCEX KIIMEHTOB, KOTOPBIE CHETANH 3a-
Ka3bl, IEPEYHCIICHHBIE HA IPEABIIYILEM Iare;

3) wusBnedys nHGOpPMALHUIO 000 BeeX KIMEHTaX, HACHTU(GUKATOPHI KO-
TOPBIX OBUIN MOTYYEeHBI Ha IPEIBIIYIIEM [Iare.

Kaxzplit U3 3THUX ITyHKTOB MOXKHO BBHINTOJTHUTH B BUIE OTAEIBHOTO
3anpoca. IlocTymas Tak, BBl HCIIONb3yeTe PE3yIbTaThl, BO3BpAIAEMbIe
OIHOH MHCTpYKIMeH SELECT, 9yToOBI 3al0JIHUTh NpeaiokeHue WHERE
JUIs CIIEAYIOIIEeH MHCTPYKUUH SELECT.

Ho M0OxHO Taxke BOCIIONb30BaThCS IOA3aNPOCaMHU IJIs TOTO, YTOOBI
0OBEIMHUTB BCE TPH 3aIIPOCa B OHY-CAMHCTBEHHYIO HHCTPYKIIHUIO.

IlepBas uncTpykuus SELECT u3BIekaeT cTonben order num s
BCEX 3JIEMEHTOB 3aKa30B, y KOTOPHIX B cTonOue prod id 3HaumTcs
RGANO1. Pesynsrar npexncrasiser co00i HoMepa AByX 3aKa3oB, COAEp-
JKaIUX JaHHBIN ToBap.

Beop Vv

SELECT order num
FROM OrderItems
WHERE prod id = 'RGANO1l';

BuiBog vV

order_num

Crenyiomuyii mar COCTOMT B TMOJMYYSHHUH HACHTU(PHUKATOPOB KIMEH-
TOB, CBA3aHHBIX C 3akazaMu 20007 u 20008. Mcnons3ys npeaoxeHne
IN, 0 KOTOpPOM TOBOPUJIOCH HAa YPOKE 5, MOXHO CO3/1aTh IOKa3aHHYIO
HMKE MHCTPYKLMIO SELECT.
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Beop Vv

SELECT cust_id
FROM Orders
WHERE order num IN (20007,20008);

BbiBOj V¥

1000000004
1000000005

Teneps 0ObeqUHEM 3TH [Ba 3aIIpOCa ITyTEeM IIPEBPALIEHHUS IIEPBOTO 13
HUX (TOr0, KOTOPHIH BO3BpalIaeT HOMepa 3aKa30B) B IOA3AIIPOC.

Beop Vv

SELECT cust id
FROM Orders.
WHERE order num IN (SELECT order_num
FROM OrderItems
WHERE prod id = 'RGANO1');

BuiBOA ¥

1000000004
1000000005

AHanu3 v

IMoxzanpock! Bceraa 06padaTsiBaloTCs, HAUNHAS C CAMOM BHYTPEHHEH
MHCTPYKIMHK SELECT B HanpaBlIeHHH “M3HYTpH Hapyxy . [Ipu o6pabor-
ke npenpinymei nHeTpykuuu CYBJ] B JeHCTBUTENFHOCTH BHINOIHAET
J[BE OIEPALHH.

Brauasie 0Ha BHIIIOJHSAET CIIeAYIONMI MoA3aIpoc:

SELECT order num FROM OrderItems WHERE prod_ id='RGANO1'

B pesynsrate Bo3Bpalaiorcs 1Ba Homepa 3akaza: 20007 u 20008.
OTu 1Ba 3HAYEHHUS 3aTEM NEPENA0TCs B IpeiokeHne WHERE BHEIIHETO
3anpoca B opmare ¢ pa3genauTeneM B BUIE 3aIAToH, HeoOX0MUMOM A
oneparopa IN. Teneps BHEIIHUM 3aIIpOC CTAHOBUTCS TAKHM:

SELECT cust_id FROM orders WHERE order num IN (20007,20008)
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Kak BuauTe, pe3ynbTaT KOPPEKTeH H ABIAETCSl TOUHO TaKUM XKe, Kak
U MOJTyYEHHBIN IyTEM >KECTKOTO KOJUPOBaHMs NpeioxkeHuss WHERE B
NpesIAyIeM IIPUMEpE.

COBET: ¢popmaTupyite SQL-3anpochbl

MHCTpyKUmMM SELECT, cofepaliue noAsanpockl, MOryT OKasaTbes
TPYAHBIMU /1A YTEHWSA U OTNIAAKK, OCOBEHHO EC/TU UX CNIOMHOCTb BO3-
pactaeT. Paz6ueHne 3anpocoB Ha HECKOSbKO CTPOK W BbipaBHUBa-
HUEe CTPOK OTCTYNamu, KaK NoKasaHo B pacCMaTpuBaembix Npume-
pax, 3HauuTeNbHO obneryaeT paboTy ¢ NoA3anpPocamu.

Teneps y Hac ecTh UASHTH(PUKATOPHI BCEX KIMEHTOB, 3aKa3aBILNX
ToBap RGANO1. Crexyonyi 1ar COCTONT B MOTYYeHHH KIHEHTCKOW HH-
dbopMmarmy s Kaxaoro u3 3Tux uaeHtudukaropos. Mucrpykuus SQL,
OCYLIECTBIISIONIAs BEIOOPKY JBYX CTOJIOLOB, BHIIIAAUT TaK.

Beopa v

SELECT cust name, cust_contact
FROM Customers
WHERE cust_id IN ('1000000004','1000000005");

Ho BMecTO XeCTKOro yKa3zaHus HASHTH(HHUKATOPOB KIMEHTOB MOKHO
NPEBPATUTh JaHHOE MpemIokeHne WHERE B moazanpoc.

Beop Vv

SELECT cust name, cust contact
FROM Customers
WHERE cust_id IN (SELECT cust_id
FROM Orders
WHERE order num IN (SELECT order num
FROM OrderItems
WHERE prod_id =

'"RGANOL')) ;
BuniBog Vv
cust_name cust_contact
Fun4All ) Denise L. Stephens

The Toy Store Kim Howard
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YTO6H! BBIOIHUTH TAKOH 3anpoc, CYBJ] nomkHa 1o cytu 06paborars
TPHU UHCTPYKIKKM SELECT. CaMblii BHyTPEHHHH [TO3aPOC BO3BPAIIACT
IepedeHb HOMEPOB 3aKa30B, KOTOPEIH 3aT€M HCIIONB3YeTCs KakK MPeio-
xeHue WHERE Jurs moAsanpoca, BHEIHETO 110 OTHOLICHHUIO K JaHHOMY.
OTOT NoA3aNpoC BO3BpPAIIAET IepeyeHb HACHTUDHKATOPOB KIHEHTOB, KO-
TOPBIE UCIIOJIB3YIOTCS B IPEeAIoXXeHHH WHERE 3ampoca caMoro BbICOKOTO
YPOBHS. 3aIpOC BEPXHETO YPOBHS BO3BPAILAET MCKOMEIE JAHHBIE.

Kaxk Bunure, 6marogaps moasanpocamM MOXHO CO31aBaTh 04eHb MOIII-
Hble H rubkue uHCTpykund SQL. He cymectsyer orpanuyenuii Ha ymcio
TTOAYMHEHHBIX 3alIPOCOB, XOTS HA MPAKTHKE MOXKHO CTOJIKHYTHCSA C OIIY-
THUMBIM CHH)KEHHEM NPOU3BOIUTEIBHOCTH, KOTOPOE MOACKAXET BaM, 4TO
OBLII0 HCIIONE30BAHO CIIMIIIKOM MHOTO YPOBHEH MOA3anpocoB.

NPEAYNPEXOEHUE: Tonbko oaun cronGew

MHCTpYKUMKM SELECT B nogsanpocax MOryT BO3BpaluaTh TONbKO
0AUH cTonbel. MonbiTKa U3BIeYb HECKONBLKO CTONGLOB NPUBEAET K
NosAB/IEHUIO COO6LEHNS 06 olwnbKe.

MPEOYNPEXAEHVE: nogsanpochbl ¥ NPOM3BOAHTENILHOCTD

MpencTasnexHble 3neck NpUMepbl PaGoTaOT U NPUBOASAT K JOCTUMKE-
HU1IO Heo6X0UMbIX pe3ynbTaToB. OfHaKo NoA3anpockl — He Beerga
camblit 3hdEKTUBHDBIN CNOCco6 NONy4YeHUs fJaHHbIX TaKoro Tuna. bo-
Nee NoApo6HO 06 3TOM paccKa3biBaeTCs Ha YpoKe 12, rae NoBTOpHO
6yfeT pacCMOTPEH TOT e CaMbli NpUMep.

Mcnonb3oBanue nopsanpocoB
B KaYyecTBe BblYMCASieMbIX NOJIeH

Hpyroii crioco6 HCIONB30BaHHs TOA3AMPOCOR 3aKI0YAETCS B CO3a-
HUH BBIYUCIIAEMBIX Toiei. [Ipennonoxum, HeoOX0auMO BEIBECTH oOIiee
KOJIMYECTBO 3aKa30B, CAETAHHBIX KaXIBIM KIHEHTOM U3 TaOMuIbsl Cus—
tomers (kIHMeHTHI). 3aka3bl XpaHATcs B Tabuue Orders BMECTE ¢ CO-
OTBETCTBYIOIUMH HACHTH()UKATOpAMHU KJIAEHTOB.

YTo0B! BEIIOIHATE 3Ty OIEPALUIO, HEOOXOMMMO CHENATh CIEAYIONIEe:

1) u3BNeYHh CIUCOK KJIMEHTOB M3 Ta0uubl Customers;

2) AJIA KaXI0ro BBI6paHHOTO KIIMCHTAa IOACYMUTATh YHUCJO €ro 3aKa-
30B B Ta6J'II/IHe Orders.
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Kak 00bSCHSIOCH Ha NPEAbIAYIIHMX IBYX YPOKaX, MOXXHO BBINIOJIHUTE
MHCTpyKIHI0O SELECT COUNT (*) s IIofcuera CTpoK B TabMuIe, a ue-
HoJE3ys npemioxkenne WHERE Juid GuibTpaiuu uaeHTHdUKaTopa KoH-
KpPETHOTO KJIMEHTA, MOXKHO IOACYMTATH 3aKa3bl TONBKO 3TOTO KIHMEHTA.
Hanpumep, ¢ MOMOLIBIO CIEAYIOIIETO 3aIpoca MOXKHO MOJCYUTATH KOIH-
YeCTBO 3aKa30B, CAeJaHHbIX KaueHToM 1000000001.

Beop Vv

SELECT COUNT (*) AS orders
FROM Orders
WHERE cust_id = '1000000001';

YT00BI MOIY4YUTh UTOTOBYIO ﬁﬂqyopmaumo OCPeaCTBOM (YHKIMU
COUNT (*) AjIs KaXKI0ro KJIMEHTa, HCHIOJIb3yHTe BhipaxkeHHe COUNT (*)
KaK Toji3anpoc. PaccMoTpuM creayromuii npuMep.

Beop Vv

SELECT cust_name,
cust_state,
(SELECT ‘COUNT (*)
FROM Orders
WHERE Orders.cust_id = Customers.cust_id) AS

orders
FROM Customers
ORDER BY cust_name;

<

BoiBOopg Vv

cust_name cust state orders
Fun4All IN 1
Fun4All AZ 1
'Kids Place OH 0

The Toy Store IL 1
Village Toys MI 2

i £l
AHanus v

O1a uHCTpyKuMsA SELECT BO3BpallaeT TpH CTON6Ia I Kaxao-
ro KIMeHTa u3 Tabmuuel Customers: cust_name, cust_state u
orders. Ione Orders sBIsSETCS BHYUCIIEMBIM; OHO GOpPMHpYETCS
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B PE3YNbTATe BLINOIHEHUSA NOA3aIPOCa, KOTOPhIK 3aK/II0YEH B KPYIJIbIE
ckoOkw. TTox3anpoc BBITOMHAETCS ONMH Pa3 Il KaXIOro BBIOpaHHOTO
KJIMeHTa. B NpUBEICHHOM IIpYMepe MOA3anpocC BHIIOMHIETCS [ISATh pas,
HOTOMY YTO OBUIH IOJy4EHBI HMEHA TISTH KIMEHTOB.

Ipennoxenne WHERE B OA3aNPOCE HECKOIBKO OTIHYAETCS OT npen-
noxeHui WHERE, ¢ KOTOPBIMH MBI paGoTaiu paHee, IOTOMY YTO B HEM
HMCIIOJIB3YIOTCS NONHBIE HMEHA CToOO0B. Crenyloiee IpeaIokeHne Tpe-
Oyet or CYB]], 4To0B!I GBUI0 POBENEHO CPABHEHHE 3HAYEHHUS cust_id
B Tabnuue Orders ¢ TeM, KOTOPOE B JaHHBIH MOMEHT M3BIEKACTCS U3
Tabnune! Customers.

WHERE Orders.cust_id = Customers.cust_id

[onoGHblii CHHTaKCHC — MM TAOIHIBI K UMS CTONONA PA3AE/ISIOTCS
TOYKOH — JIOIDKEH IPUMEHATECS BCKHI Pa3, KOIa MOXKET BOIHHKHY T
HEONpE/IEIEHHOCTh B HMEHAX CTONOLOB. B naHHOM HpuMepe umerorcs
Asa cronbua cust_id: omun — B Tabiuue Customers, Apyroif — B Ta-
Oinue Orders. be3 HCNOMB30BaHKs HONHOCTEIO ONPENEICHHBIX UMEH
cron6uos CYBJ] Gyner cuutath, 4T0 BEI CPaBHHBACTE IIOJE cust_ids
tabmuue Orders ¢ camuM co6oii. IToatomy cremyrommii 3anpoc Oyznet
BCera BO3BpaINaTh O0lIee YHCIIO 3aKa30B B Tabnuie Orders, a 3TO He
TOT PE3YJIBTaT, KOTOPhIH HaM HyXeH.

SELECT COUNT(*) FROM Orders WHERE cust id = cust_id

Beop v

SELECT cust name,

cust_state,

(SELECT COUNT (*)

FROM Orders

WHERE cust_id = cust_id) AS orders
FROM Customers -
ORDER BY cust name;

BoiBop Vv

cust;name cust_state orders
Fun4dAll IN

Fun4All AZ

Kids Place OH

The Toy Store IL
Village Toys MI

(G0N, NG, IS, ¢
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IMoxg3anpocsl 4Ype3BBIYAaHHO MOJE3HB! HPH CO3MAHUH HHCTPYKIMH
SELECT TaKoro THIia, OJHaKO BHUMATEJIBHO CJIEAUTE 32 TCM, 4yTOOBI OBLTH
TIPaBIJILHO YKa3aHbl HEOJHO3HAYHbIE HMEHA CTONOLIOB.

NPEAYNPEXAEHWE: nonHocTbIO ONpeAe/ieHHble HMeHa
cronéuos

Bbl TONbKO 4TO HArNKAHO YOEAUIUCH, NMovemy TaK BaXHO YKa3biBaTb
MOJHOCTbIO OnpejeneHHbie MeHa CToNBL0B. be3 A0NONHUTENbHBIX
yTtouHeHui CYB[, BepHyna HenpaBu/ibHbie pe3y/ibTaTthl, NOTOMY 4TO
He CMOr/a NPaBUIbHO MHTEPNPETUPOBaTL Ballk HaMmepeHus. B He-
KOTOPbIX CNy4yasix HeonpenesneHHOCTb C Ha3BaHWAMM cTton6uos
cnocoBHa aaMe MPUBECTH K NOABIEHMIO COOGLIEHNA 06 ownGKe.
370 MOXET, HanpuUmep, NPOU30MTH, eCiin NpeaoxKeHne WHERE Mnv
ORDER BY COEPHMUT UMA cTonbua, BCTpevatolieecs B HECKOIbKMX
Tabnuuax. BoT nodemy xopollei NpaxkTUKOW ABNSETCH yKasaHwue
MONHOCTbIO ONpefeneHHbIX UMeH CTONGLIOB BCAKWIA pas, Koraa B UH-
CTPYKUMM SELECT NEpeYUCiEHO HECKONBKO TabnuL. 3T0 NO3BOUT
n36exaTtb Mo6bIX HeoNpeAeneHHOCTEN.

COBET: nog3anpochbi He Bcerja fiBIfioTCA ONTUMAIbHbIM
pewieHuemM )

HecMOTpPS Ha TO 4YTO NOKa3aHHbI 34ecb NpUmep pa6oTocnocobeH,
3a4acTylo OH OKa3biBaeTCs He caMblM 3PGEKTUBHBIM cnocobom ns-
BNeYeHNs AaHHbIX TaKoro Tvna. Mol elle pa3 pacCMOTPUM 3TOT NpH-
Mep Ha OAHOM K3 CliefyIoLINX YPDOKOB.

Pe3iome

Ha »ToM ypoke BBl y3HaJIM, YTO TaKOe MOA3AMPOCH U KaK UX IpHME-
wsiTh. Uale BCero nofA3anpockl HCIONb3YIOTCA B onieparopax IN mpeano-
xeHus WHERE, a Taxoke U1 3aIT0OJTHEHUA BBIYHCIIIEMBIX cronouoB. beum

" IPUBEJEHBI MPUMEPBL omnepanuii 000HX THIIOB.
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O6beanHeHMe TadonuL

Ha amom ypoke 6vl y3naeme, umo makoe obvedunenus, ons 4ezo oHu
HYJICHbL U Kak coz0asamb uncmpykyuu SELECT, uchons3youue obve-
OuHeHusL.

Y10 TaKoe 06GbegMHEHHE

Onnolt 13 KIOYEBBIX 0coOeHHOCTEH SQL ABISETCS BO3MOKHOCTS HA
neTy 00BbEAMHATE TAO/HIIBI IPH BHIONHEHMH 3aIPOCOB, CBIA3AHHBIX C U3~
BIICYCHUEM NaHHBIX. OGbETUHEHHS — 3TO CaMBble MOLIHbIE oIepaLyH,
KOTOPBIC MOXHO BBIIOIHHUTH C IOMOIIBIO HHCTPYKUUH SELECT, I03TOMY
[IOHMMaHUe O0BbENUMHEHNH U HX CHHTAKCHCA ABIAETCS BaKHOH 4acThIO
nponecca usydenust SQL.

[Ipexne gem BbI cMoxeTe 3G(EKTUBHO IPUMEHATH OOBEAUHECHHUS,
CIEyeT pa30bparhes, HTO TAaKOe PEeNAIHOHHbIE TAOIHMIBI U KaK TPOEK-
THPYIOTCSI PENIALIMOHHBIE Ga3bl JaHHBIX. B CTOJB MaleHbKOH KHUTE T0M-
HOCTBIO OCBETHTH TaKyl0 OOLIMPHYIO TEMY HE YIACTCS, HO HECKOIBKHUX
YPOKOB GyZeT BIOJIHE JOCTATOYHO I TOTO, YTOGBI BEI CMOIIH HOJTY4UTb
obluee npesCTaBIcHHE.

Y70 TaKoe pensiMoHHbIe Ta6auLbI

[1oHATE, YTO NMPECTABIAIOT COGON PENAUOHHEIE TAGIHIIBL, TOMOXKET
IIPUMED U3 PEATbHOMN KU3HH.

IIpexmnonoxum, onpeneneHHas TabnuIa 6a3bl JAHHBIX COIEPXKHUT Ka-
TAJIOT TOBAPOB, B KOTOPOM JIUISl K&XKIOrO 37EMEHTA BhIAEICHA OIHA CTPO-
Ka. UHdopmaris, XpaHAmascs 0 Kax1oM ToBape, T0/DKHA BKITKOYATh OlH-
CaHHe TOBapa U ero LIEHY, a TaKXKe CBECHUS O KOMIIAHHH, BBITYCTUBIIEH
JIaHHBIH TOBap.

Tereps mpennonoXuM, 4To B KaTalOre UMEETCs 1eJIas IPyHIa TOBa-
POB OT OIHOrO MoCTaBmuUKa. e cnegyer xpaHuTh HHGOPMALIHIO O NO-
CTaBIIKKE (TaKyl0, Kak Ha3BaHHE KOMIIAHHMH, aPeC M KOHTAKTHAS uadop-
Mauus)? OTH CBEICHHS HE PEKOMEHIYETCS XPaHHTh BMECTE C JAHHBIME O
TOBapax 110 HECKOJIBKHM HPHUMHAM.
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» Hubopmanus o MOCTaBIIMKE OHA U Ta K€ IJIsA BCEX €r0 TOBAapOB.
IToBTopenue 3Tol HHGOPMALUK A1 KaXKI0ro ToBapa npmae;:[er K
HaNpacHOM MoTepe BPEMEHH W MECTa Ha JUCKE.

» Ecnu mHpOpMALHKA O IIOCTaBUIMKE U3MEHIETCA (HallpuMep, eCIu
OH TIepee3kKaeT WM H3MEHIETCS €ro IIOYTOBBIN KO), BaM IIPUJIET-
cs1 OOHOBUTD BCE 3aIMCH O €T0 TOBApaXx.

» Kora iaHHBIE TIOBTOPSIOTCS (& TaKOE MPOMCXOIUT, Korna HHop-
Malys O IIOCTABIIMKE YKA3bIBAETCS I KAKIOT0 TOBapa), BRICOKA
BEPOSTHOCTD TOTO, YTO TJE-TO JaHHBIE OyoyT BBEAEHHI C OMUO-
koit. HecoBMecTHMbIe JaHHEIE OY€HDb TPYIHO MCIOIb30BaTh IIPH
CO3/IaHUH OTHETOB.

Otcroga MOXHO CENaTh BHIBOJ, YTO XPaHUTh MHOXECTBO 3K3EM-
IUISIPOB OJJHUX M TeX K€ JaHHBIX KpaifHe HeXenaTenbHO. IMEHHO 3TOT
TIPHHIAI ¥ JIEKUT B OCHOBE PEJIANMOHHBIX 6a3 NaHHBIX. PelsluoHHbIE
TabIHLE! pa3pabaThIBAIOTCS TAKMM 00pa3oM, 4To BCsi HHGOpManus pac-
HPEefeNSeTCs 0 MHOKECTBY TaONHL, IPUYEM UL JaHHBIX KaXJI0Tro THIa
co3qaercs OTaelbHas Ta0ua. OTH TaONHIBI COOTHOCATCS (CBA3BIBAIOT-
cs1) MexXIy coboit uepes obuume mos.

B marmem npuMepe MOKHO CO3IaTh JBE TaOIMIBI: ONHY — HJIA Xpa-
HeHus HHGOPMALH O TOCTaBIIUKe, APYTYI0 — O ero ToBapax. Tabnuua
Vendors comepxuT WHGOPMAILHIO O IOCTABIIUKAX, 10 OAHOM CTpoke
IUTSL KaXIOT0 IIOCTABIINKA, C 005A3aTEIFHBIM YKa3aHHEM €T0 YHHKAJIBHOTO
uaeHTHuKaTopa. DTO 3HAYCHHE HA3BIBACTCA NEPEUUHBIM KIIOUOM.

B Tabmue Products XpaHHTCS TOJIBKO HH(POPMANHs 0 ToBapax, HO
HET HAKAKO# KOHKPETHOM HH(pOPMALUH O TOCTABIIUKAX, 32 HCKIIOYEHH-
€M MX HAEHTH(HUKATOPOB (IIEPBHYHOTO KiIto4a Tabmuisl Vendors). 3ToT
KJII04 cBsizbiBaeT Tabmuiy Vendors ¢ Tabmuuedt Products. brnarona-
P IPUMEHEHHUIO UICHTU(UKATOpa IOCTABIIMKA MOXHO HCIIOIb30BaTh
Tabmuny Vendors IS IOUCKa MHPOPMAIUE O COOTBETCTBYIOIIEM T10-
CTaBIIUKE.

Uro 310 naet? Hike yka3zaHbl KJIIOYEBBIE IPEUMYIIECTBA.

» Hudopmaiius o MOCTABIIKMKE HUKOTA He IOBTOPAETCS, Omaroaaps
YeMy SKOHOMMTCS BpeMmsi, TpebyeMoe I 3aronHeHus 6a3bl JaH-
HEBIX, 4 TAK)KE€ MECTO Ha JHCKE.

» Ecan uH}opManus 0 MOCTABIHKE H3MEHACTCS, JOCTATOYHO 00-
HOBHUTH BCETO OJHY 3alllCh O HEM, CJUHCTBCHHYIO B Talnuie
Vendors. J{aHHble B CBA3aHHBIX C HEIO TaOIUIAX U3MEHSTh He

HYXHO.
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| 2 HOCKOJIBKy HUKaKHC JAaHHbBIE HE IIOBTOPAIOTCA, OHH, OYEBUIHO,
OKa3bIBaIOTCA HETIPOTUBOPCYUBBIMH, 6nar0):[apﬂ YEeMY COCTaBJie-
HHE OTYECTOB 3HAYUTEIHHO ynpoumaercs.

Taxum 0Gpasom, JaHHbIE B PEALHOHHBIX TAGIHMIAX XPAHATCA JOCTA-
TOYHO 3 (EKTHBHO, U MMH JIETKO MAHHITYUPOBATE. BoT mouemy pensmnu-
OHHBIE 6a3bl JAHHBIX MACIITAGUPYIOTCS 3HAYUTENBHO JIyHILE, 9eM 6a3bl
JAHHBIX APYTHX THIIOB. )

Macwra6upoBanne

BoamoxHocTb cnpaBnsTbes co Bce Bo3pacTatoLedt Harpyskoun 6e3
c60eB. O XOpoLLO CMPOEKTUPOBAHHBLIX 6a3ax AaHHbIX UK npunoxe-
HMAX FOBOPST, YTO OHU XOPOLLO MagGLITaGUpPYoTCS.

3ayem Hy)XHbl 06 beiUHEeHUs

Pacnipenenenye naHHBIX 0 MHOTHM TabIHIAM 0GeCIednBaeT HX GO-
nee 53¢ peKTHBHOE XpaHEHHE, yIpoIuaeT 06paboTKy LAHHBIX H MOBBIIAET
MacTabupyeMocTs 6a3bl JAHHEIX B HeIoM. OXHAKO 3TH IIPeUMYIIeCTBa
HE JOCTHIAI0TCA 1apOM — 3a BCE NPUXOMUTCS IIIATHTb.

Ecin nansble XpaHsTcs BO MHOTHX TablMLAX, TO KAK MX H3BJIEUb C
TIOMOILBIO OXHOM MHCTPYKLMH SELECT?

OTseT TaKoB: NOCPencTBOM 06beHHeHNH. Obbedunenue IpEICTaBIs-
€T 000 MEXaHU3M CIIHAHHSA Tl B HHCTPYKIHKM SELECT. Hcnonssys
0COOBIii CHHTAKCHC, MOKHO 06beMHHTL HECKOIBKO HCXONHEIX TabIIHII B
ozHy 001Lyt0, KOTopast GY/IeT Ha JIeTy CBA3bIBATH HY)KHBIE CTPOKH U3 Kak-
JIOM TaOJIULIBL.

NPUMEYAHME: mcionb3oBanne HHTEPaAKTHBHBIX
HHCTpymMeHTOB CYB]]

BaxtHo noHumaTh, 4T0 06beaUHEHNE He SBAseTCS duanyecKom Ta-
6nuuen — ApYruMu CroBamu, OHO He CyLLecTByeT KaK peanbHas
Tabnuua B 6a3e faHHbIx. O6beaUHeHe co3paeTcs CYBA no mepe
HEOGXOAUMOCTU U COXPAHSIETCS TOMLKO Ha BPEMS BbINOAHEHUS
3anpoca. MHorwe CYB[] npegnaraior rpaduyeckuit nHtepoenc,
KOTOPbI MOMHO MCMONb30BaTh AN MHTEPAKTUBHOIO onpeaene-
HUS CBSA3eN TabNiuLbl. 3TU MHCTPYMEHTBI MOTYT OKa3aThbCs ypes-
Bbl4alHO MONE3HLIMU ANS MOAAEPHAHWS CCLITOYHON LIeNIOCTHOCTH.




126 YPOH 1.2, O6beanHeHue Tabnuy,

Mpu UCNONb30BaHUKU PENALMOHHBIX TAG/IUL, BaXHO, YTOGbI B CBSAI3aH-
Hble CTON6LbI 3aHOCUIMCh TONBKO KOPPEKTHbIE AaHHble. BepHeMcs
K Hallemy npumMepy: ecnu B Tabnuue Products XpaHUTCSH HeRoCTo-
BEPHbI MAEHTUdUKATOP MOCTaBLYMKA, COOTBETCTBYIOLIME TOBAPDI
OKaXKyTCcs HEOCTYNHbIMM, MOCKONbKY OHU He BYAyT OTHOCUTLCS HU
K 0QHOMY NOCTaBLMKyY. Bo n3bexaHune aToro 6a3a faHHbIX JOMKHA
No3BONSATbL NONb30BATENO BBOAUTL TO/IbKO [IOCTOBEPHbLIE 3HAYEHUSA
(T.e. TaKkune, KoTopble NpeacTaBneHbl B Tabnuue Vendors) B cTonbue
UAEHTUOHMKATOPOB NOCTaBLMKOB B Tabnuue Products. CebliovHas
LIeNoCTHOCTL 03HauaerT, yto CYB/] 3acTaBnseT noib3oBarens cobio-
Jarb npasuna, o6ecrieynBaiowme HernpoTMBOPEHNMBOCTb AAHHbLIX.
M KOHTPONb 3TUX NMPaBun 4acTo o6ecne4nBaeTcs 6narogaps HTep-
deicam CYB[.

Co3paHHe 06 beAMHEeHUA

Cosnanue 06BeIMHEHNS — O4eHb npocTas npolenypa. HyxHo yka-
3aTh BCe TAabIHUIB], KOTOPBIE JOJDKHBI OBITH BKITFOYEHBI B OOBECIMHEHHE, &
raroke nozckasars CYBJI, Kak OHM TODKHBI OBITH CBS3aHBI MEXTY COOOM.
PaccMoTpuM ciienyromuii npaMep.

BeBop Vv

SELECT vend name, prod name, prod_price
FROM Vendors, Products
WHERE Vendors.vend id = Products.vend_id;

2

BuiBOg v

vend name prod name prod price
Doll House Inc. Fish bean bag toy 3.4900
Doll House Inc. Bird bean bag toy 3.4900
Doll House Inc. Rabbit bean bag toy 3.4900
Bears R Us 8 inch teddy bear 5.9900
Bears R Us 12 inch teddy bear 8.9900
Bears R Us 18 inch teddy bear 11.9900
Doll House Inc. Raggedy Ann -+ 4.9900

Fun and Games King doll 9.4900Q

Fun and Games Queen doll 9.4900
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AHanus v

HHcTpykumsa SELECT HaYMHAETCS TOYHO TaK K€, KaK U BCE HHCTPYK-
IIHH, KOTOPBIE MBI IO CHX [IOP PAaCCMAaTPHBAIH, — C YKa3aHHs CTOIOHOB,
KOTOPBIE TOJDKHBI OBITh H3BJIeYeHs!. KiloueBas pasHuIa COCTOHT B TOM,
4TO [B2 U3 YKa3aHHBIX CTOAOUOB (prod name H prod price) Haxo-
AATCA B OXHOU Tabnuue, a Tpetuii (vend name) — B JpyTOH.

Bsraaute Ha npennoxenne FROM. B ommuue ot OpEeabIAyIIHX HH-
CTpYKUHA SELECT, OHO COXEPXHT ABe Tabiuusl: Vendors U Prod-
ucts. OTo uMeHa ABYX TaGluIl, KOTOPHIE TODKHBL GBITH 0OBeTHHEHE! B
MaHHOM 3anpoce. Tabnuiel KOPPEeKTHO OGBEAUHSIOTCS B HPEUIOKEHAN
WHERE, xotopoe 3actasmusier CYB]] cBA3aTh HASHTH(HKATOD IOCTABIIHKA
vend_idwus3 Tabmmupl Vendors ¢ noneM vend _id Tabimmmst Products.

OGpatute BHEMaHHE Ha TO, YTO 3TH CTONOLBI YKA3aHBI KK Ven-—
dors.vend idwu Products. vend_id. IlonHocThi0 onpeneneHHbIe
HMeHa HeOOXOQUMBI 3eCh TI0TOMY, HTO, ECJIH BBl yKaXeTe TONBKO vend
id, CYB/] He CMOXET HOHATE, Ha KAKHE HMEHHO CTONGIEI vend idBH
CCBITAETECh (KX /1BA, TIO OJIHOMY B KaxI0i Tabimuue). Kak BHIHO 13 mpex-
CTaBJICHHBIX PE3YbTAaTOB, ONHAa HHCTPYKIHA SELECT cymena M3BiIeYb
JaHHBIE U3 JIBYyX Pa3HBIX TaOIuII.

MPEAYNPEXOEHWE: nonHOCTLIO ONpeieieHHbie UMeHa
cron6yos

Mcnonb3ayiiTe NONHOCTLIO OnpeaeneHHble UMeHa cTON6L0B (B KOTO-
PbiIX Ha3BaHWs TaG/iuL M CTONGLIOB Pa3fensiioTCA TOYKOI) BCAKMI
pa3, Koraa MOXeT BO3HWKHYTb HEOJHO3HAYHOCTb OTHOCUTENIbHO
TOro, Ha KaKoW cTonGeL, Bbl cebinaetech. B 6oniblmnHeTBe CYB/] 6y-
A€T BblAaHO coobLLeHHe 06 OLNGKe, ECNU Bbl BBEAETE HEOAHO3HAY-
HOe UMsA cTonbuLa, He onNpeaenuB ero NOMHOCTLIO NyTeM yKasaHus
MMeHM Tabnuubl.

Ba)XHOCTb NpeAno)XeHuss WHERE

Hcnone3oBanue npemnoxenus WHERE s YCTaHOBIICHHS CBA3U
MEX1y TabIHIIaMH MOXET [OKa3aThCs CTPAHHBIM, HO Ha TO €CTh BECO-
Mast IpH4KHa. BeromHauTe: Korna tabnuupl 0666 HHAIOTCA B HHCTPYKLHH
SELECT, OTHOIIEHHE CO3/1aeTCA Ha sery. B onpeneneHusx Tabum 6a3st
JAHHBIX HUYETO He TOBOPUTCs 0 ToM, Kak CYB/] nomkHa o6beHHATD HX.
Bor nomxHE! ykasats 910 camu. Korna Bel 06sequnsere e TaOIHUIBI,
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TO B JEHCTBUTEILHOCTH CO3/AETe Maphl, COCTOSIINE U3 KaXI0H CTpo-
K [IepBOH TaGIHIBI ¥ KaXJo# cTpoku BTopoi Tabmuusl. [Iperioxenue
WHERE felcTByeT Kak (GMIBTP, IO3BOJAIOMMI BKIOYATh B PE3YNIBTAT
TOJIBKO CTPOKH, KOTOPHIE COOTBETCTBYIOT YKa3aHHOMY YCIIOBHIO (HIE-
Tpallid — B JaHHOM Cily4ae ycIOBHIO oObequHenus. bes npemioxenus
WHERE kaxaas CTPOKa B IepBoii Tabmuie Oyner oOpa3oBEIBaTh Hapy €
KaXKJIOM CTPOKOM BTOPOH TabNHIbl HE3aBHCHMO OT TOTO, €CTh JIH JIOTHKa
B MX OOBEIHEHUH WU HET.

[exaproBo npoM3BefieHHe

PeaynbTathl, BO3BpallaeMbie Npu CAMaHUKM Tabnuu, 6e3 yKasaHus
ycnoBus o6beauHeHus. KonnyecTso noay4eHHbiX CTpoK 6yAeT paBHO
Yyucny CTPOK B NepBoi Tabnuue, YMHOXKEHHOMY Ha YUCI0 CTPOK BO
BTOPOW Tabnuue.

st Toro yToOBI pa3o0paThest B 3TOM, PACCMOTPUM CIIEAYIOLIYIO HH-
crpykiuio SELECT u pe3yaprar €e BhIIIOJHEHU.
Bsop v

SELECT vend name, prod name, prod_price
FROM Vendors, Products;

BoiBOp V

vend name prod_name prod_price
Bears R Us 8 inch teddy bear 5.99
Bears R Us 12 inch teddy bear 8.99
Bears R Us .18 inch teddy bear 11.99
Bears R Us Fish bean bag toy 3.49
Bears R Us Bird bean bag toy 3.49
Bears R Us Rabbit bean bag toy 3.49
Bears R Us Raggedy Ann 4.99
Bears R Us King doll 9.49
Bears R Us Queen doll 9.49
Bear Emporium 8 inch teddy bear 5.99
Bear Emporium 12 inch teddy bear 8.99
Bear Emporium 18 inch teddy bear 11.99
Bear Emporium Fish bean bag toy 3.49
Bear Emporium Bird bean bag toy 3.49

Bear Emporium Rabbit bean bag toy 3.49
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Bear Emporium Raggedy Ann 4.99
Bear Emporium King doll 9.49
Bear Emporium Queen doll 9.49
Doll House Inc. 8 inch teddy bear 5.99
Doll House Inc. 12 inch teddy bear 8.99
Doll House Inc. 18 inch teddy bear 11.99
Doll House Inc. Fish bean bag toy 3.49
Doll House Inc. , Bird bean bag toy 3.49
Doll House Inc. Rabbit bean bag toy 3.49
Doll House Inc. . Raggedy Ann 4.99
Doll House Inc. King doll . 9.49
DoIl House Inc. Queen doll 9.49
Furball Inc. 8 inch teddy bear 5.99
Furball Inc. 12 inch teddy bear 8.99
Furball Inc. 18 inch teddy bear 11.99
Furball Inc. Fish bean bag toy 3.49
Furball Inc. Bird bean bag toy 3.49
Furball Inc. Rabbit bean bag toy 3.49
Furball Inc. Raggedy Ann 4.99
Furball Inc. King doll . - 9.49
Furball Inc. Queen doll 9.49
Fun and Games 8 inch teddy bear 5.99
Fun and Games 12 inch teddy bear 8.99
Fun and Games 18 inch teddy bear 11.99
Fun and Games Fish bean bag toy 3.49
Fun and Games Bird bean bag toy 3.49
Fun and Games Rabbit bean bag toy 3.49
Fun and Games Raggedy Ann 4.99
Fun and Games King doll 9.49
Fun and Games Queen doll 9.49
Jouets et ours 8 inch teddy bear 5.99
Jouets et ours 12 inch teddy bear 8.99
Jouets et ours 18 inch teddy bear 11.99
. Jouets et ours Fish bean bag toy 3.49
Jouets et ours Bird bean bag toy 3.49
Jouets et ours Rabbit bean bag toy 3.49
Jouets et ours Raggedy Ann 4.99
Jouets et ours King doll 9.49 -
Jouets et ours Queen doll 9.49
Ananu3 v

Kax BUIHO U3 IIPEICTaBICHHBIX PE3YNBTATOB, AEKAPTOBO MPOU3BE-
JleHHE BbI, CKOpeE BCEro, Oyaere HCIONp30BaTh OYeHb penko. JaHHEIe,
HONYYEHHBIE TAKMM CIIOCOOOM, CTAaBAT B COOTBETCTBHE KaXIOMY TOBApY

5 3ak. 1273
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)
Ka)kKZI0T0 TOCTABIIUKA, BKJIIOYas TOBaphI C YKa3aHUEM “HE TOro” mocTaB-
IHKa (M JaXe HOCTAaBIIHKOB, KOTOPbIE BOOOIIE HE NPEIaraloT HUKaKKX
TOBApOB). '

NPEAYNPEXAEHVE: He 3a6yAbTe YKa3aTbh NPef/IOKEeHHe
WHERE

MpoBepbTe, BKAYUAKN /K Bbl B 3aNpOoC NpeanoeHue WHERE, MHa-
ye CYB/[l BepHeT HaMHOro 60nblie AaHHbIX, YHeM BaM HyXHO. Kpome
TOro, yéeautechb B TOM, YTO NpeanioKeHne WHERE ¢cdopMynnpoBaHo
npaBunbHO. HeKoppeKTHoe ycnosue GpuabTpauumn NpuBeaeT K TOMY,
yto CYB/, BbigacT HEBEPHbLIE AAHHbIE.

NMepeKpecTHoe o6beUHEHHE

WHorga o6beiMHeHne, KOTOpoe BO3BPallaeT 4eKapToBo Npon3Be-
JeHue, Has3bIBaIOT NePEKPECTHLIM 06bEAUHEHNEM.

BHyTpeHHHe 06beauHeHUn

O6beauHeHne, KOTOPOE MBI 0 CHX IIOP HUCIIONB30BaJIH, Ha3bIBACTCA
O0BEANHEHHEM II0 PABEHCTBY — OHO OCHOBAaHO Ha IIPOBEPKE PaBEHCTBA
3anuced AByX Tabmuu. OOpeIMHEHNE TaKOTO THIIA HAa3BIBAIOT TAKKE 6H)-
mpenHum o6beduneruem. JIs onoOHBIX 06BEIMHEHHH MOKHO IPHMe-
HSTb HECKOJBKO MHOH CHHTAKCHC, IBHO YKa3bIBAIOILUIA HA THII O0bEIH-
Henus. Crnexyramas HHCTpyKnus SELECT BO3BpallaeT Te e cambie
JIaHHBIE, YTO U B MPEABIAYLIEM IIPUMEDE.

BeBop v

SELECT vend name, prod_néme, prod_price
FROM Vendors INNER JOIN Products
ON Vendors.vend_id = Products.vend_ id;

AHanu3s v

IIpennoxenue SELECT 31€Ch TOYHO TaKoO€ ke, KaKk U B npeapIayIIeM
ciydae, a BOT npeluiokenue FROM apyroe. B naHHOM 3anpoce oTHoIe-
HHE MEXIY IBYMs TaOlHIaMH ONpenNeNseTcs B IpPeATOXeHHH FROM,
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coztepxaiieM cnerudukanuo INNER JOIN. Ilpy ucrionp30BaHUHU TaKo-
'O CHHTaKCHCa YCIIOBHE OObEIUHEHHA 3312€TCS C IOMOILBIO CIIEIHATBLHO-
To npenoxenus ON, a He WHERE. DaKTHYeCKOE yCIIOBHE, YKa3hIBAEMOE B
NpeoKeHuH ON, TO JKe CaMoe, KOTOPOE 3a1aBajioch Obl B IIPELIOKEHHE
WHERE.

O6patutecs k noxymenTanuu csoeit CYB]], 4ToGbl y3HaTh, Kakoi
CHHTAKCHUC NPEATIOYTHTEILHEES UCTIONB30BaTh.

NPUMEYAHUE: “npaBMnbHBbIN” CHHTAKCHC

CornacHo cneundwmkaummn ANSI SQL, npeanoyTuTeneH cUHTaKCHC
INNER JOIN. B To e Bpems 6onblunHcTBO CYB/l noaaepxusaeT
06a cuHTaKcuca. M3yunte o6a bopmata U NPUMEHSIATE TOT U3 HUX,
KOTOPLIN KaxeTcs Bam Gonee yao6HbIM.

O6beauHeHUe HeCKOIbKUX Tabnuyy,

SQL He orpaHHYMBaeT YHCIO TAGNKL, KOTOPHIE MOTYT GBITh OGBEH-
HCHBI NOCPEACTBOM MHCTPYKUMH SELECT. OCHOBHBIC IpaBuila CO37a-
HHS1 OOBEMHEHHS OCTAIOTCS TeMH xe. BHavane NEePEYNCIIAIOTCS BCE Ta-
GIHIIEL, a 3aTeM ONPEAENIIOTCS OTHOIIEHHUS Mexay HuMH. PaccMoTpum
MpHMeEp.

Beop v

SELECT prod name, vend name, prod price, quantity
FROM OrderItems, Products, Vendors
WHERE Products.vend id = Vendors.vend id

AND OrderItems.prod id = Products.prod id

AND order num = 20007;

BoiBOg Vv

prod name vend_name prod price quantity
18 inch teddy bear Bears R Us 11.9900 50

Fish bean bag toy Doll House Inc. 3.4900 100
Bird bean bag toy Doll House Inc.  3.4900 100
Rabbit bean bag toy Doll House Inc. 3.4900 100

Raggedy Ann Doll House Inc. 4.9900 50
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AHanM3 v :

B 3ToM IIpHMepe BEIBOJASTCS 3IEMEHTHI 3aka3a HoMmep 20007. Bee
OHH HaxozsaTcs B Tabmuie OrderItems. Kaxapli 3J€EMEHT XpaHUTCS B
COOTBETCTBHUHM C HASHTU(PUKATOPOM, KOTOPBIH CCHITIAETCS HA TOBAp B Ta-
onuue Products. OTH TOBaphl CBA3aHBI C COOTBETCTBYIOLIMMU IIOCTaB-
[pKaMH B Tabuie Vendors 1o naeHTU(GUKATOPY NOCTABIIMKA, KOTOPBIH
XPaHUTCS BMECTE C KaXIOH 3allMChI0 O TOBApE. B mpennoxenun FROM
IAHHOTO 3aIpoca MEPEUMCIIIIOTCS TPH TaOHIIbl, a NpeIoKeHe WHERE
ompenenseT 06a HA3BaHHBIX YCIOBHA O0beMHEHHS. [lONONHUTENBHOE
YCJIOBHE CILYXHT Aisi (pUIBTPALMH TOIBKO 3IE€MEHTOB 3akasa 20007.

NPEAYNPEXIEHVE: Kk BOnpocy 0 NPOU3BOANTE/IbHOCTH

Bce CYB/ o6pabatbiBaloT 06beAnHEHUS IMHAMWUYECKH, 3aTpaiuBas
BpeMs Ha 06pabOoTKy KaMaoW yKasaHHOM Tabnuubl. 3TOT npouecc
MOMET OKa3aTbCs OYeHb PECYPCOEMKWUM, NMO3TOMY He cneayeT Uc-
nonb3oBaTh 0ObeauHeHus Tabnuu, 6e3 oco6oi HafobHoCTH. HeMm
60sblie TabnuL, Bbl 06beAUHAETE, TEM HUXE NPOU3BOAUTENbHOCTD.

MPEAYNPEXAEHME: makcMManbHOe YHC/I0 Tabnuy
B 0GbeiHHEHUH

HecmoTps Ha To 4To SQL He HaknaAbiBaeT Kakux-nmbo orpaHunye-
HW Ha YKncno Tabnuuy B o6beauHeHun, mHorve CYB/l Ha caMoMm aene
MMEIOT TaKue orpanuyeHus. O6patutech K [OKYMEHTaUuu cBoewn
CYB/[], 4To6bl y3HaTb, Kakue orpaHMyeHnsa Takoro poja oHa Hana-
raeT (ecnv OHM eCTb).

Teneps caMoe BpeMs BEPHYThCs K IpHMepy H3 ypoka 11, B koTopom
HHCTpYKIMs SELECT BO3Bpaliaja ClUCOK KIMEHTOB, 3aKa3aBIINX TOBAP
RGANO1.

Bsop Vv

SELECT cust_name, cust_contact
FROM Customers
WHERE cust id IN (SELECT cust_id
FROM Orders
WHERE order num IN (SELECT order num
FROM OrderItems
WHERE prod_id =
'RGANO1"));
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AHanus v

Kak ynommHanoch Ha ypoke 11, moasanpocsl He Bcerga sBIAIOTCS
CaMBIM 3Q(EKTHBHBIM CIIOCOOOM BBILOJHEHHUS CIOXKHBIX MHCTPYKIHit
SELECT, m0O3TOMY TOT 7K€ CaMbli 3alIPOC MOXKHO HEPENUCATh C HCIIONb-
30BaHMEM CHHTaKCHca O0bEANHEHHH.

Beop Vv

SELECT cust_name, cust_contact

FROM Customers, Orders, OrderItems

WHERE Customers.cust_id = Orders.cust_id
AND OrderItems.order num = Orders.order num
AND prod_id = 'RGANO1';

BuiBog v

cust_name cust_contact
Fun4All Denise L. Stephens
The Toy Store Kim Howard
AHanus v

Kak yxe rosopunock Ha ypoke 11, nonydeHne HeoGXOAUMBIX A/
9TOTO0 3a1poca JaHHBIX TpebyeT oOpamenus k Tpem Tabauuam. OgHako
BMECTO IMOA3IPOCOB 31€Ch OBUIM IPUMEHEHBI 1Ba O0hEIHHEHUS Ta-
OnuL, a Taxxe ykasaHbl TPY YCI0oBUs WHERE. IlepBele [Ba CBA3BIBAIOT
TabnuLbl B 0OBEAMHEHHE, a IOCIeqHee GUIBTPYET JAHHBIE [0 TOBAPY
RGANO1.

COBET: akcnepumeHTHpY#Te

KaK BuauTe, 4acTo CyLECTBYET HECKO/IbKO CMOCO60B BbINOAHEHUS
oflHoro u Toro e SQL-3anpoca. ¥ peako yaaercsi 04HO3HaAYHO CKa-
3aTb, KAKOM U3 HUX NPaBUNbHbIN. [TPOU3BOANTENILHOCTL MOXET 3a-
BUCETb OT TUNa onepauuu, ucrnonb3yemon CYB/, KonnyectBa aaH-
HbIX B Tabnuuax, HanuMuus NM6o OTCYTCTBUS MHAEKCOB U KIloYed, a
TaKke Lenoro paja aApyrux Kputepues. CnefoBartesibHO, 3a4acTyto
6blBaeT LenecoobpasHo MOIKCNEPUMEHTUPOBATL C Pa3UYHbIMKU
TUMamu 3anpocoBs 419 BbISCHEHUS TOr0, KaKoW U3 HUX paboTaeT 6bl-
cTpee.
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Pe3iome

O6beIUHEHHS — OJIHO M3 CaMbIX BaXKHBIX M BOCTPeOOBaHHEBIX
cpexcte SQL, HO ux 3¢ dexTHBHOE NPUMEHEHHE BO3MOXHO TOJIBKO Ha
OCHOBE 3HAHMH O CTPYKType pesuoHHOH 6a3pl naHHBIX. Ha 5TOM ypoke
BBl 03HAKOMHJIMCH C OCHOBAMH MOCTPOEHHMS a3 JaHHBIX, 4 TAKXKE y3HAIIH,
KaK c03/1aBaTh 00bEIMHEHHE 110 PABEHCTBY (HAa3BIBAEMOE TAKXKE BHYTPEH-
HMM 0OBEIMHEHHEM ), KOTOPOE UCHOMB3YIOT Yamie Beero. Ha ciemyromem
YPOKE BBl HAyYUTECh CO3/1aBaTh OOBEINHEHUA JPYTUX TUIIOB.
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Co3panmue
pPacLlIMPEeHHbIX .
o0 beAMHEeHUH

Ha smom ypoxke 8bl y3Haeme 0 00NOTHUMENbHBIX MUNAx 00beOuHeHuti —
Yymo oHu coboil nPedCcmagaAom U K020a oMU HyxcHbvl. Bvl maxowce y3uae-
me, KaK NPUMEHAMb NCe8OOHUMbBL MAbAUY U UCNONB306AMb UMO208ble
@PYHKYUY COBMECMHO C 00bEOUHEHUSIMU.

Mcnonb3oBaHue
nceBAOHMMOB TaoNML

Ha YpOke 7 BB Y3Ha/IH, KaK HCITOJIb30BaTh NICCBAOHUMEBI B KAUYECTBE
CCBIIIOK Ha HU3BJICKACMBIC CTOJ'I6I.ILI Ta6J'IPIHI>I. CuHTaKCcHC IICEBOAOHUMOB
CTOJ'IGLIOB BBIIVIAOUT CICAYIOMHUM 06pa30M.

Beop Vv

SELECT RTRIM(vend name) + ' (' + RTRIM(vend country) + ')'
AS vend title

FROM Vendors

ORDER BY vend name;

IIceBAOHUMBI MOXHO IPpUMEHATH HE TOJIBKO IJId UMEH CTOJ'I6IIOB Hu
BBIYHCIACMBIX HOHef/'I, HO ¥ BMecTo uMeH Tabmun. Ha To ecTh ABe OCHOB-
HBIC IPUYHHBI:

> COKpAIICHUE CUHTAKCHCA 3aIIPOCOB,

P BO3MOXXHOCTH MHOIOPa30BOT'0 HCIIOJb30BaHUA OIHOU M TOH XKe
TabIMIB! B MHCTPYKIMH SELECT.
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PaccmoTpuM cienyronlyio HHCTpyKIuioo SELECT. B 0CHOBHOM OHa
Takas Xe, Kak 4 B IpEUMepax NpeablayIiero ypoka, HO 34e€Cbh OHa MOIH-
(HIMpoBaHa ¢ y4ETOM NICEBIOHUMOB.

Bsop v

SELECT cust_name, cust_contact
FROM Customers AS C, Orders AS 0, OrderItems AS OI
WHERE C.cust_id = O.cust_id

AND OI.order num = O.order num

AND prod id = 'RGANO1';

AHanu3s v

3aMeTbTe, 9T0 BCE TPH TaONIUIIEI B IPEAIOKEHHUSIX FROM HMEIOT IICEB-
JoHuMBL. Hanpumep, BeipaxkeHne Customers AS C 3agaeT C B KAUECTBE
NICEBIOHMMA JUII TaGuuub! Customers, YTO MO3BOMSET UCIOIb30BATh
CokpaiieHre C BMECTO IOJIHOro MMeHHu Customers. B nanHoM npume-
pe ICeBIOHUMBI TabJINI YKa3aHbl TOJIBKO B NPELIOKeHHH WHERE, HO HX
MOXXHO MMPUMEHATH U B IPYTUX MECTaX, HAIIPUMED B CIIUCKE U3BJIEKAEMbIX
TabMuL, B npemiokeHu ORDER BY, a Takke B JT000# Apyroi 4acTd uH-
CTpykuuu SELECT.

COBET: B Oracle HeT Kn04eBOro cnosa AS

Oracle He nogaep1BaeT KIloYeBOE CNIOBO AS. YTo6bl co3aThb NCeB-
noHuM B Oracle, NpocTo yKaXkuTe ero 6e3 KIlo4eBOro ¢/iosa AS, Ha-
npumep Customers C BMeCTO Customers AS C.

Crnemyer OTMETHTB, YTO NICEBIOHUMBI TaGJIMII CYIECTBYIOT TONBKO BO
BpeMs BBIIOTHEHHS 3anpoca. B oTiM4ue ot CeBIOHUMOB CTOJIOIOB, OHU
HHKOT/Ia He COOOILAIOTCS KIIHEHTY.

OGbeAMHEHNA APYrUX THNOB

Jlo cux mop MBI MPUMEHSIM TOJIBKO IPOCTHIE OOBEAMHEHHUS, KOTO-
pble Ha3hIBAIOTCA BHYTPEHHUMH. Teneps pacCMOTPUM TPHU APYTHX THIA
00beaHHEHHSA: CaMOOOBEAMHEHHE, ECTECTBEHHOE 00BEIUHEHUE U BHEII-
Hee 00beIuHEHHE.
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CamooO6beauHeHus

OfHa U3 OCHOBHBIX NPUYMH JUIS HCIOIb30BaHHUs MCEBIOHNMOB Ta-
GNIMII COCTOMT B BO3MOXKHOCTH OOpalieHus K OAHO U Toi xke Tabmuie
HECKOIBEKO Pa3 B OMHOM HHCTPYKIHH SELECT. IlponemMoHCTpUpyeM 3TO
Ha IIpAMEpE.

IIpeArnonoxuM, Bl XOTHTE TOCHATh MHChbMa M0 BCEM KOHTaKTHBIM
ajipecaM KJIMEHTOB, KOTOPHIE paGoTaIoT ¢ ToH ke KOMIIaHHCH, C KOTOpOI\;I’
paboraer Jxum Jxonc. Taxoit 3anpoc Tpebyet, 4to0bl BHa4aNe Bl BbI-
SICHWJTH, C Kakol kommanued paboraer xum JIKOHC, a 3aTeM — Kakue
KIIMEHTHI PaboTaloT ¢ 3T e kommanueil. OmuH U3 croco6oB peLieHus
JaHHOM 3a7auM IIPUBEACH HUXKE.

Beop Vv

SELECT cust_id, cust name, cust_contact

FROM Customers

WHERE cust name = (SELECT cust_name
FROM Customers

WHERE cust_contact = 'Jim Jones');
BbiBOA Y
cust_id cust_name cust_contact
1000000003 Fun4All Jim Jones
1000000004 Fun4All Denise L. Stephens
AHanus v

B HepBOM peILeHNH MCIONb3YIOTCA NOA3anpockl. BHyTpeHHsA HH-
cTpykuus SELECT BO3BpaliacT Ha3BaHHe KOMIIaHUHU (Cust_name), ¢ KO-
Topoii paboraet [xum JhxoHc. IMEHHO 3TO Ha3BaHUE MCIIONB3YETCA B
npeanoxeHun WHERE BHEIIHETO 3anpoca, Gnaronaps ueMy M3BIEKAIOTCA
HMeEHa BCEX CIyXallhX, paboTarolux ¢ JaHHo! kommanuei. (O nmomza-
npocax cM. ypok 11.)

Tenmeph pacCMOTPUM TOT )K€ CaMbIH 3alpoC, HO C HUCIOIB30BaHUEM
00BEeUHEHUI.
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Beop v

SELECT cl.cust_id, cl.cust_name, cl.cust contact
FROM Customers AS cl, Customers AS c2
WHERE cl.cust name = c2.cust_name

AND c2.cust_contact = 'Jim Jones';
BoiBop v
cust_id cust name cust_contact
1000000003 Fun4All Jim Jones
1000000004 Fun4All Denise L. Stephens

COBET: B Oracle HeT KnloueBoOro cnosa AS

Monb3osatenu Oracle, He 3a6biBaiTe yGUpaTh U3 CBOMX MHCTPYKLLMM
K/lo4eBOe C/10BO AS.

AHanu3 v

HBe TabnuIbl, HEOOXOMMMBIE [JIs BBIIOJHEHHS 3alpPOca, Ha CaMOM
Jesie SIBJISIOTCS OQHOM M TOM ke Tabnuiel, moatoMy tabmuua Custom-
€rs NOsIBIACTCA B NPEAIOXKeHHH FROM Baxabl. 11 X0Tst 310 coBepIueH-
HO 3aKOHHO, JIFOOBIE CCBUIKU Ha Tabimuiy Customers oka3anuch Obl He-
OZIHO3HAYHBIMH, TTIoTOMY 4T0 CYBJ] He 3HaeT, Ha KaKyl0 HMEHHO TaGJHIy
Customers BbI CChIIAETECH. :

Jlns pemienns naHHOH NPOGIEMBI U NpeIHA3HAYEHH] TICEBIOHAMBI.
IlepBerit pa3 ms Tabnunsl Customers HasHadaeTcs NMCEBAOHUM cl, a
BTOPOii pa3 — MceBAOHUM C2. Teneph 3TH ICEBIOHUMBI MOXHO IpH-
MEHATh B Kaue€CTBE MMEH Tabmui. B yacTHOCTH, WHCTpYKIHs SELECT
HCTONB3YeT NpedUKe cl A OMHO3HAYHOIO YKA3aHMs MOJHOTO HMEHH
HyxxHoro cronbua. Eciu aroro ue caenars, CYB]l BeigacT coobimenue
06 ommOKe, MOTOMY UTO HMEETCs IO JBa CTONOLA ¢ UMeHaMu cust _id,
cust_name u cust_contact. CYB/] He MOXeT 3HaTh, KaKO¥ HMEHHO
cTonben BBl HMeeTe B BHAY (JaXe €CIIH B AEHCTBUTEILHOCTH 3TO ONUH
H TOT X%e cronben). [TepBoe npemnoxenre WHERE 06beauHsAeT 00€ KO-
MK TaOHIIEI, @ 3aTeM (GUIBTPYET JaHHbIE BTOPOH TaGIHIb O CTONOIy
cust_contact, 4To0BI BepHYTh TONBKO HY)XHBIE JaHHEBIE.
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COBET: camoo6beAMHEeHHAA BMECTO NOA3anpocoB

CamMo06bejJMHEHNUA 4acTO NPUMEHSIIOTCS 419 3aMeHbl UHCTPYKLMUIA
¢ nopsanpocamu, KOTopble U3BAEKaloT JaHHblE U3 TOM e Tabnu-
Lbl, YTO ¥ BHELWHSAS UHCTPYKLUMSA. HECMOTPS Ha TO Y4TO KOHEYHbIN pe-
3y/bTaT nony4aeTcs TeM e cambiM, MHorne CYB/l o6pabatbiBaioT
06begnHeEHUs ropasfo 6b|CTpee,‘1|eM noazanpocskl. CTOMT No3Kcne-
PUMEHTUPOBATL C TEM U APYrUM, 4TOOLI ONpeaennTb, KaKon 3anpoc
pa6oTaeT 6bicTpee.

EcTecTBeHHble 00beUHEeHUs

Bcesxwuii pa3, koraa 00beUHAIOTCS TaOIMIEL, IO KpaliHe!d Mepe onuH
cronber OyaeT nosBIAThCS Ooiee 4eM B OqHOM Tabimiie (10 HEMY U BBI-
nonHseTcs oobeanHenne). O6bIuHbIe 00beINHEHNS (BHYTPEHHHUE, KOTO-
PbIe MBI pPaCCMOTPENIM Ha IPEABIAYLIIEM YPOKe) BO3BPALIAIOT BCe NaHHBIC,
Jia)ke MHOTOKpATHbIE BXOXKICHHUS OXHOTO U TOTO Xe cTonbna. EcrecTsen-
HOe 00BeMHEHHE IPOCTO YAAIAET STH MHOTOKpAaTHbIE BXOXKIECHHSA, U B
pe3ynbrare BO3BpalaeTcs TOIbKO OfUH CTOIOEIL.

EcTecTBeHHBIM Ha3hIBaeTCS OObEIHMHEHHE, B KOTOPOM HM3BIEKAFOTCS
TONBKO HE HMOBTOpsIOommecs cToiabmbl. OOBIYHO 3TO Jenaercs ¢ IOMOo-
B0 MeTacuMBONa (SELECT *) i omHON TaOMNHMIBI M yKa3aHHs SBHO-
TO MOIMHOXXECTBa CTONOLOB I BCEX OCTaNbHBIX Tabmun. Paccmorpum
TIpUMep.

BBop Vv

SELECT C.*, O.order_num, O.order date,
OI.prod_id, OI.quantity, OI.item price
FROM Customers AS C, Orders AS O,
OrderItems AS OI°
WHERE C.cust id = O.cust_id
AND OI.order num = O.order num
AND prod id = 'RGANO1';

COBET: B Oracle HeT KnioueBoro cnosa AS

MNonb3oBatenu Oracle, He 3abbiBanTe y6UpaTb U3 Koaa KiloyeBoe
Cn10BO AS.




140 ¥POHK 13. Co3aaHue pacluMpeHHbIX 06beanHeHM

AHanu3 v

B 5TOM npuMepe METacCHMBOM * HCIONB3yeTCS TONBKO JUIS NEPBOI
Tabmanpl. Bee ocTanbHble CTONGIIB! yKa3aHB ABHO, ITO3TOMY HHKAKHE Iy-
ONMKATHI CTONOIOB HE M3BIEKAIOTCSL

B 1eHCTBUTENBHOCTH KaX/10€ BHYTPEHHEE 00BEIMHEHHE, KOTOPOE MBI
HCIIONIB30BANIN O CHX IIOP, IPEACTABIIIO COOOH eCTECTBEHHOE 00BeNH-
HEHHE, U, BO3MOXHO, BAM HUKOI/Ia HE IOHANOOUTCS BHyTPEHHEE 0OBEIH-
HCHHE, HE SBIIAIOIEECs CTECTBEHHBIM.

BHelwHue o6beguHeHUs

BonbunHCTBO 06beIMHEH I CBA3BIBAIOT CTPOKH OJHOH TabJIHILIBI CO
CTPOKAaMH [IPYTOH, HO B HEKOTOPHIX CIIyYasX BaM MOXKET IIOHAZOOUTECS
BKJIIOYATh B PE3YNIBTAT CTPOKH, He UMetomue rap. Hanpumep, o6benune-
HHS MOXHO UCIIOJIB30BaTh [ PELICHHS CIIEAYIOIMX 33134

| 2 NOACYET KOJMYECTBA 3aKa30B KaxXI0ro KJIMEHTA, BKJIKOYas KIUECH-
TOB, KOTOPBIC €III€ HE CHEIaIu 3aKa3;

P cocraBineHue TIEpEeYHS TOBApPOB C YKa3aHHUEM KOJHUYECTBA 3aKa30B
Ha HHX, BKJIIOYasi TOBApEI, KOTOPBIC HUKEM HE OBUTH 3aKa3aHbI,

P> BLIYHCIIEHHE CpeaHUX 00beMOB TIIpOoaaX ¢ Yy4€TOM KJIHEHTOB, KO-
TOPBIE €LIC HE CIEJIaId 3aKas.

B Ka)KJIOM U3 3THX CIIy4aeB 06’B€IlI/IHCHI/IC JOIKHO BKJIOYATh CTPOKH,
HC HMCIOLIHE aCCOLIMHPOBAHHLIX ¢ HUMH CTpPOK B CBSI3aHHOM Ta6J'II/II.Ie.
OGBCIIPIHCHI/IC TAKOro THIIA HA3bIBACTCSA BHELIHUM.

NPEOYNPEXXAEHWE: pasnuuma B CHHTaKCHCe

Ba)XHO OTMETUTB, YTO CUMHTAKCUC BHELLHEro O6bEeAUHEHUS MOMET
HECKO/IbKO OTiM4aThCA B pasHbiX peanu3auusix SQL. PasnuyHble
GOpPMbI CUHTAKCHUCa, OMUCaHHbIE Aanee, OXBaTbIBAIOT 60/bLMHCTBO
peanuaauuni, Ho Bee e, Npex/e YeM HauuHaTL paboTy, o6paTUTech
K fOKyMeHTaLuuu ceoeit CYB/ M yTOYHWUTE, KaKOM CUHTAKCHUC HEOBXO-
JUMO NPUMEHSATD.

Crenyromas HUHCTPYKIMA SELECT MO3BOJISET BHIIONHHTE IPOCTOE
BHYTpeHHee 00beuHeHe. OHa U3BIEKAET CITMCOK BCEX KIMEHTOB H HX
3aKasbl.
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Beop Vv

SELECT Customers.cust_id, Orders.order num
FROM Customers INNER JOIN Orders
ON Customers.cust id = Orders.cust id;

CHHTaKCHC BHEIIHETO OGBGJII/IHCHI/I}I IIOXO0X Ha 3TOT. I[J'IS[ IOITYyYCHHUA
HMCH BCCX KIIMEHTOB, BKIIHOYas T€X, KOTOPBIC €IS HE CIACIaIM 3aKa30B,
MOXHO cAeaTh ClIeayrouiee.

Beop v

SELECT Customers.cust_id, Orders.order num
FROM Customers LEFT OUTER JOIN Orders
ON Customers.cust_id = Orders.cust id;

BoiBOp Vv

cust_id order num
1000000001 20005
1000000001 20009
1000000002 NULL
1000000003 20006
1000000004 20007
1000000005 20008

AHanus v

AHanornyHo BHyTpeHHeMY O00bEIMHEHHIO, KOTOPOE MBI PACCMATPH-
BaJIM Ha NPOIIOM YPOKE, B 3TOM MHCTPYKIUHM SELECT HCIOIb3yeTcs
cnenudukaus OUTER JOIN 1yis ykasaHus THIIa 00beUHEHH s (B Ipel-
noxeaun FROM, a He WHERE). Ho, B oriume ot BHYTpeHHUX 00bequHe-
HHH, KOTOpHIE CBA3BIBAIOT CTPOKH JBYX TabJIHI, BHEIIHHE O0ObEIMHEHHUS
BKJIIOYAIOT B PE3yJbTaT TAKXKE CTPOKH, He uMeromue nap. [Ipu ucrons-
30BaHUU cneumbnxaunn OUTER JOIN HeoOX0auMO YKa3aTh KII0YeBOE
¢10B0 RIGHT unu LEFT, 9T00B ONpeAenuTs TabluIy, BCe CTPOKU KO-
TOpOH OyAyT BKIJIIOYEHBI B pe3ynsrarhl 3ampoca (RIGHT myis Tabamiml,
UM KOTOpO# ctouT crpaBa oT OUTER JOIN, u LEFT — it TOM, UM
KOTOpO# 3Ha4MTCH CieBa). B npeasiayinem npuMepe KCIob3yeTCs Clel-
ubukanus LEFT OUTER JOIN juist U3BJIEUEHHS BCEX CTPOK TaOIHIIEL,
yKa3aHHOH B JIeBOH yacTH npemnoxeHus FROM (tabnuupl Customers).



142 YPOR 13. Co3fjaHne pacWMpPEHHbIX 06beANHEHNN

Ur06bI H3B/IEUB BCE CTPOKM M3 TAOMMIIBI, YKa3aHHOH CIIPaBa, HCIIONMb3Yii-
Te NpaBoe BHelHee obpenuHerne (RIGHT OUTER JOIN), KaK ITOKa3aHO
B CIICTYIOIIEM IIPUMEDE.

Beop v

SELECT Customers.cust_id, Orders.order num
FROM Customers RIGHT OUTER JOIN Orders
ON Orders.cust_id = Customers.cust id;

NPEAYNPEXEHVE: BHemunne o6beanHeHnn B SQLite

SQLite noaaepxusaeT neBoe BHEWHeE 06bEAUHEHWE, HO He npa-
Boe. K cyacThlo, cylecTByeT o4eHb NPOCTOE pelleHue, OGbSACHSIe-
MOe€ B crieflyloliem CoBeTe.

COBET: TMNbI BHEWUHMX 06 begUHEeHUH

CylecTByioT ABe OCHOBHblE GpOPMbI BHELLHEro 06beUHEHUS: NIeBoe
 npaBoe. EAMHCTBEHHas pasHULLa MeXY HUMWU COCTOMT B NOpsiaKe
yKa3aHus CBA3bIBaEMbIX TabnuL,. [IpyrimMu cnoBamu, eBoe BHelL-
Hee 06beaMHeHe MOXET GbiTb NPEBPALLEHO B NpaBoe NpPocTo 3a
CYET M3MEHEeHUA NOPSKa YKas3aHUsa UMeH TabnuL, B NPeaioKeHnm
FROM MM WHERE. A pa3 Tak, TO 3TW jBa TMNa BHeLLHero o6beauHe-
HUSA MOTYT 3aMeHSTb APYr APYra, U PeleHne O TOM, KaKoe UMEHHO
M3 HUX HY)KHO MCMO/Ib30BaTh, OMPEAENAETC MMYHLIMY NpeanoyTe-
HUAMM.

CymecTByeT u Ipyroil BApUMaHT BHEIIHETO O0BEIMHEHHS — IOJIHOE
BHeLlHee 00heIMHEHHE, KOTOPOE M3BJIEKAET BCE CTPOKH H3 06EHX TaGIIuIL
H CBS3BIBACT MEXIy COOOM Te, KOTOpbIE MOI'YT OBITH CBA3aHbL. B oTHune
OT JIEBOTO H MPABOTO BHEIIHHMX 00ObEAHHEHHH, KOTOPEIE BKIIOYAIOT B Pe-
3yNIBTaT HECBA3AHHBIE CTPOKH TOJBKO M3 OHOM TaONHMIIEI, IOJHOE BHEII-
Hee 06beMHEHHe BKITIOYACT B PE3y/IBTAT HECBA3aHHBIE CTPOKH U3 00EHX
TabauL. CHHTAKCHC OJHOTO BHENIHETO O0heIHHEHHS TaKOB.

Beop v

SELECT‘Customers.cust_id, Orders.order num
FROM Orders FULL OUTER JOIN Customers
ON Orders.cust_id = Customers.cust id;
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‘'

ﬂPEﬂyﬂfDE)Kﬂ.EHME: noAAepKKa NoIHOro BHEeWHero
oGbeAnHeHus

CuHTaKcUC FULL OUTER JOIN He noaaepxuBaetcs B Access,
MariaDB, MySQL, OpenOffice Base n SQLite.

Mcnonn3oBaHHe 0GbeAMHHEHUH
COBMECTHO C HTOIrOBbIMM
GYyHKUMAMH

Kak 610 TOKa3aHO Ha ypoke 9, UTOroBbIe QYHKIHM CITyXat IJIs 110~
Tydenus 6a30BBIX CTATHCTHYECKHX IOKasateneid. Bo Bcex paccMoTpes-
HBIX JIO CHX MOp NMPHMepax HTOToBhle (DYHKIMH HPUMEHMIHCH TOJIBKO
JUTSL OHOM TaGMHIBI, HO UX MOXXHO HCIIONB30BaTh M MO OTHOLICHHIO K
00beAUHEHUSM.

PaccMoTpum npumep. JIOMyCTHM, BBl XOTHTE MOIYYUTH CIIHCOK BCEX
KIHEHTOB M YHCJIO CAENaHHBIX MM 3aKa30B. [l 3TOTO B CIEAyHOIIeM
3anpoce npuMmenseTcs GyHkiusa COUNT ().

Beop v

SELECT Customers.cust_id,
COUNT (Orders.order num) AS num_ord
FROM Customers INNER JOIN Orders
ON Customers.cust_id = Orders.cust_id
GROUP BY Customers.cust_id;

BoiBOop Vv

cust_id num_ord
1000000001 2
1000000003 1
1000000004 1
1000000005 1

AHanu3 v

B 5Toi MHCTpYKIMH Hcronb3yercs cnemudukanus INNER JOIN
U151 cBsi3M TaOnuI Customers u Orders Mexay coboid. [Ipennoxenne
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GROUP BY rpynnupyeT JaHHBIE N0 KIMEHTaM, H, TAKHM o0pa3oM, BbI-
30B QyHKIMH COUNT (Orders. order num) NO3BOJAET MOJCYHTATH
KOJTMYECTBO 3aKa30B IJIA KAXKIOro KJIMEHTa H BEPHYTh Pe3yJIbTar B BHIE
crobua num_ord.

HUrorosnie hyHKIMH MOXKHO TaKXe HCIIONIb30BaTh ¢ 00bEIMHEHHAMI
JpyTHX TUIIOB.

Besop v

SELECT Customers.cust_id,
COUNT(Orders.order_num) AS num_ord
FROM Customers LEFT OUTER JOIN Orders
ON Customers.cust_id = Orders.cust id
GROUP BY Customers.cust_id;

COBET: B Oracle HeT Kn104eBOro cioBa AS

Ewe pa3s HanomuHalo nonb3osatensim Oracle 0 HEO6X0AMMOCTH Yaa-
NeHUs KNTIo4eBOro coBa AS U3 Kofa 3anpoca.

BbiBOp ¥

cust id num_ord

1000000001
1000000002
1000000003
1000000004
1000000005

R R R OoN

AHanus v

B sToM npumepe ucnons3yetcs JieBoe BHEIIHee 0OBEAUHEHHE IS
BKJIIOYCHHUA B PE3YNBTaT BCEX KIMEHTOB, JaXKe TEX, KOTOPHIE HE CAEIAIN
HH ofHOro 3akasa. Kax Bugure, kiment 1000000002 Taxke BKIIOYEH B
CIHCOK, XOTs Ha JaHHBII MOMEHT y HEro HOJIb 3aKa30B.
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NMpaBuna co3paHns 00beAMHEHUMH

IIpex e yeM 3aBepIIHTh 00CYXIeHHE 00beTMHEHHH, KOTOPOE 3aHATIO0
J[Ba YPOKa, IMEET CMBICJI HAIOMHHTB O KJIFOYEBBIX MOMEHTAX, KACAIOLIMX-
csl 00ObEeUHEHHIA.

» Byasre BHHMATENBHBI HPH BEIOOpE THIIA 00beAMHEHHS. Bo3MOX-
HO, YTO yallle BBl OyJeTe IPUMEHATh BHyTpeHHee 00beANHEHHE,
XOTsl B 3aBHCHMOCTH OT CHTyallHH 3TO MOXET OBITh U BHEILIHEE
oObeTHEeHHE.

» Tlocmorpute B gokymeHnTauuu Kk CYB]l, kakoi HUMEHHO CHHTaK-
cuc obpequHeHHit ona moanepxusaer. (bonmsmuncreo CYB/I nox-
IepXKUBaeT ofHy 13 HOpM CHHTAKCHCA, ONMCAHHBIX Ha 3THX JABYX
YpOKax.)

P [IpoBepsTe, NPaBIIIBHO JIM YKa3aHO YCIOBHE 00beIMHEHHS (He3a-
BHCHMO OT HCIIO/Ib3yeMOrO CHHTAKCHCa), HHaue GyIyT MoMydeHbl
HEBEPHEBIC NaHHEIE.

» He 3a0siBaiiTe yKa3bIBaTh YCIOBUE OObEAUHEHUS, B IPOTUBHOM
CIly4ae BbI IIOJy4YHTE ASKapPTOBO IPOM3BENCHHUE TaOIHIL.

» MoxHO BKII0YaTh B 00beJMHEHHE HECKOIBKO TaONHUII M JaXe MpH-
MEHSATh [UIs KaXKI0H U3 HUX cBOit THI oOpenuHeHns. Hecmotps Ha
TO YTO 3TO JOIYCTHMO M HacCTO OKA3bIBAaeTCs IMONE3HBIM, XKena-
TEeJIHO MPOBEPUTH KaXKA0€e 00beIMHEHHE OTAENBHO, IPEXKAE YeM
NPHMEHATH UX BMECTE. DTO HAMHOT'O YNIPOCTHT ITOUCK OIIHOOK.

Pe3iome

DTOT ypOK CTa) IPOLODKEHHEM MPEABIYILIET0, IOCBAILIEHHOTO 00be-
IuHeHusIM. BHauane O6b1T0 1OKa3aHo, KaK M AN 9eTo HCMONB3YIOT IICEBI0-
HHMBI, 2 3aTEM MBI [IPOJOJDKIIIA PACCMOTPEHHE 0ObEIMHEHUH Pa3THIHBIX
THUIIOB M BapHAHTOB CHHTAaKCHCa [ KaXI0To U3 HUX. BbI Taroke y3Hany,
KaK NPUMEHATD UTOTOBEIE GYHKLMH COBMECTHO C OOBEAUHECHUAME H Ka-
KHe IpaBHiIa BaXKHO COOIONAT NIPH MCIIONb30BAHUH 00BEMHEHH.
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KomoOuMHMpOBaHHbIE
3anpochbl

Ha smom ypoxe evi y3naeme, kak npumensams onepamop UNION 0as
00beQuHeHUA HeCKONbKUX UHCmpykyui SELECT ¢ yenvio noay4eHus eou-
HO20 Habopa pe3ynbmamos.

Y710 TaK0oe KOMOMHUPOBaHHDbIE
3anpochbl

B GompmmacTBe SQL-3ampOoCOB mpUMEHSETCS OXHA HHCTPYKIHMS
SELECT, IOCPEACTBOM KOTOPOi H3BJIEKAIOTCS TaHHBIC U3 OOHOH WIIH He-
CKONBKHUX Tabmuy. SQL 1mo3BosieT Takke BHINOIHATE MHOXECTBEHHBIE
3aIpOCHI (32 CYET MHOTOKPATHOTO HCIOJIb30BaHUsI HHCTPYKLKH SELECT)
¥ BO3BPAILIaTh Pe3yIbTAThl B BHE €ANHOr0 Habopa. Takue 3arpocsl 00bId-
HO Ha3bIBAIOTCS COEOUHEHUAMU, WITH KOMOUHUPOBAHHBIMU 3ANPOCAMU.

KoMOHUHHpOBaHHEIE 3a1IPOCH OOBIYHO HY)KHBI B IBYX CHTYAIIHsIX:

)
P moxydyeHHE OAWHAKOBHIM 00Pa30M CTPYKTYPHUPOBAHHBIX JAHHBIX
M3 Pa3NUYHBIX TaOIHUI TOCPENCTBOM OJHOTO 3ampoca;

P BHINOJHEHHE MHOTOKPATHBIX 3alIpOCOB K ONHOM TaGiuie U HOiy-

4YEeHHE JaHHBIX B BUJIE €MHOTO Habopa.

COBET: koMGMHMpOBaHHbIE 3aNPOChl U MHOFOKpaTHbIe
ycnoBus WHERE

Pe3ynbtaT KOMGMHUPOBAHUS ABYX 3aMPOCOB K OJHOW M TOW Xe Ta-
6/1MLe B OCHOBHOM aHanoruMyeH pesysnbraty, Noly4eHHOMY MpH Bbi-
NOSHEHWW OHOTO 3anpPoca C HECKOIbKMMMU YCIOBUSIMU B NPEJIONKE-
HUW WHERE. [Ipyrumu cnoBaMu, KaKk 6yaeT NoKa3aHo B CNeaylowem
pasgene, Mo6ylo UHCTPYKUMIO SELECT ¢ HECKONbKUMU YCNOBUAMU
WHERE TOX€ MOXHO paccMaTp1BaTh Kak KOMGUMHMPOBAHHbIV 3anpoc.
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Co3panne KOMOGMHHMPOBaHHDbIX
3anpocoB

3anpock! B SQL KOMOMHHPYIOTCS € IOMOILBIO omeparopa UNION, ko-
TOPBIH MO3BOIAET MHOTOKPATHO yKa3bIBaTh HHCTPYKIHIO SELECT, BO3-
Bpalas ouH Habop pPe3yNbTaToB.

Ucnonb3oBaHue onepartopa UNION

HcnonesoBars oneparop UNION H0BOIBHO pocTo. Bee, uto HeoOxo-
JHUMO clenaTh, — 3TO YKa3aThb KXy HHCTPYKUHIO SELECT ¥ BCTaBUTh
MEKAY HUMH KITF09eBO€ CI10BO UNION.

Paccmorpum npumep. JlonyctuM, TpeGyeTcst MONTYYHTh OTYET, CO-
Jepaluii cBeeHns 000 Bcex KimeHTax u3 mraros UinuHoiic, Uuauna-
Ha U Muauras. Bel Takke XOTHTE BKIIOYHUTH B HETO JAHHEBIE O KIHEHTE
Fun4All He3aBrucumo OT mrara. KoHEYHO, MOXHO cO3[aTh YCIOBHE
WHERE, 611arofaps KoTopoMy Gy/IyT BEIIIONHEHB YKa3aHHBIE TpeboBaHus,
HO B JAHHOM CJTy4ae ropaszio ynoOHee pHOer€yTs K oneparopy UNION.

Kax y»xe ropopmiocs, puMeHeHue oneparopa UNTON nompasyMeBaeT
MHOTOKPAaTHOE HCIOJIL30BaHHE MHCTPYKIUH SELECT. BHayane paccmo-
TPHUM OT/ENbHEIC KOMIIOHEHTHl KOMOMHHPOBAHHOTO 3aIpoca.

Bsop v

SELECT cust_name, cust_contact, cust email
FROM Customers
WHERE cust state IN ('IL','IN','MI');

BoiBOop v '

cust_name cust_contact cust_email

Village Toys John Smith sales@villagetoys.com
Fun4All . Jim Jones jjones@fund4all.com
The Toy Store Kim Howard NULL

Bsopg v

SELECT cust_name, cust_contact, cust email
FROM Customers
WHERE cust_name = 'Fun4All';
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BuiBop v

cust_name cust_contact cust email

Fun4all Jim Jones jjones@fundall.com
Fun4All Denise L. Stephens dstephens@fund4all.com
Anvanms v

Hepsas uncTpyK1ms SELECT u3BIEKaeT BCE CTPOKH, OTHOCSIITAECS K
wratam Mnmanotkic, Mamuana 1 Muduras, aGGpeBuaTypsl KOTOPBIX yKa-
3aHBl B oneparope IN. Bropas HHCTpYKLus SELECT HCIONB3yeT Ipo-
CTYI0 IIPOBEPKY Ha PaBEHCTBO, YTOOB! HAHTH BCe BXOXKIECHUA KJIMEHTA
Fun4All.

Uro6e1 cKOMOHHHPOBATH 002 3aIIpOCa, BHIOJHHUTE ClEAYIOLIee.

BeBop v

SELECT cust_name, cust_contact, cust email
FROM Customers

WHERE cust state IN ('IL','IN','MI')

UNION

SELECT cust_name, cust_contact, cust email
FROM Customers

WHERE cust_name = 'Fun4All’';

BuiBog v

cust name cust contact cust email

Fun4All Deniée L.Stephens dstephens@fundall.com
Fun4All Jim Jones jjones@fundall.com
Village Toys John Smith sales@villagetoys.com
The Toy Store Kim Howard NULL

AHanus v

JlaHHBIH 3aIPOC COAEPHKUT UCXOAHBIE MHCTPYKIMH SELECT, pazne-
JICHHBIC KIIIOYEBBIM ClI0BOM UNION. OHo 3actaBnsier CYB]] BBIIOIHUTE
00€e HHCTPYKIHMH ¥ BRIBECTH PE3YJIBTAThl B BULE OAHOTO Habopa pe3yib-
TaToB.
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Jlist cpaBHEHHS IPUBENEM TOT XKe CaMBIil 3aIpOC, HO UCHIOIB3YIOIIH
He oneparop UNION, a HECKOJIBKO MpeaIokeHuii WHERE.

Beop v

SELECT cust_name, cust contact, cust email
FROM Customers
WHERE cust state IN ('IL','IN"','MI')

OR cust_name = 'Fun4All';

B nanHOM mpocToM IpuMepe NpUMEHeHHe oneparopa UNION mo-
KeT MOKa3aThcs 0oIee rPOMO3IKHUM, YEM HCIIOIb30BAHHE HPEITIOKEHHS
WHERE. Ho eciu ycnoBue GpuibTpanuy okaxkeTcs 6omee CIIOKHBIM HIIH
HOHAZOOHTCA M3BIEKATh JaHHbIEC U3 HECKOJIBKHUX TabIuIl (a He TONBKO U3
ofiHO}1), To omeparop UNION MOXET 3HAYUTENBHO YIPOCTHTH IPOLIECE.

COBET: orpann4yeHus oneparopa UNION

B crangapte SQL He cyllecTBYeT OrpaHUYEHUA Ha YUCIIO UHCTPYK-
UM SELECT, KOTOPbIE MOTYT 6biTh CKOMGUHWPOBAaHbI NOCPEACTBOM
onepartopa UNION. OgHaKo ny4ule Bce e 06paTUTbCsl K JOKYMEH-
Tauuun ceoen CYB[ u y6eauTbcsi B TOM, YTO OHA He HaKnajbiBaeT
KaKux-nMbo orpaHuW4yeHUn Ha MaKCMManbHO AOMYCTUMOE YUCNO UH-
CTPYKLMUA.

NPEAYNPEXAEHUE: npo6nembl, cBA3aHHbIE
C NPONU3BOAMTENIbHOCTDIO

B 6onblwmnHeTBe CYB/[ MMeeTcs BHYTPEHHUI ONTUMU3AaTop 3anpo-
COB, KOMOGUHUPYIOWKIA MHCTPYKUNKM SELECT, npexae Yem CYB/ Ha-
YuHaeT Ux 06paboTKy. TeOpETUUECKHM 3TO 03HAYAET, YTO C TOUKH 3pe-
HUA NPOWU3BOAMTENILHOCTU HET peanibHOW PasHULbl MeXay UCNOoNb-
30BaHWeM HECKOJNbKMUX NPeanoXeHun WHERE M onepartopa UNION.
Mbl roBopuM “TeopeTHyeckn”, NOTOMY YTO Ha NPaKTUKe MHorue
ONTUMU3ATOPLI 3aMpPOCOB He BCErAa BbINOMHAIOT CBOKO paboTy Tak
XOPpOLO, KaK cnegosasno 6bl. Jlydie Bcero nporectupoBaTtbh o6a me-
TOAa U NOCMOTPETb, KAKON U3 HUX NyYlLEe NOAXOAUT.
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MNpaBuna npuMeHeHua onepaTtopa UNION

Kaxk BuauTte, oneparop UNION o4deHb HpocT B npuMmeHeHuH. Ho cy-
IECTBYET HECKOJIBKO NPAaBHII, YETKO YKa3bIBAIOIHUX, YTO HMEHHO MOXET
OBITH OOBETMHEHO.

» Omeparop UNION JOSDKEH BKIIOYATh JBE MIIH 00/ee HHCTPYKIHH
SELECT, OT/Ae/IEHHbIE O/IHa OT APYTOi KIIIOYEBBIM CII0BOM UNION
(TakuM 00pa3oM, €ClIH B 3alIpOCe YEThIpe HHCTPYKUMU SELECT,
JIOJDKHO OBITh YKa3aHO TPH KIIIOYEBBIX clloBa UNION).

» Kaxnasiit 3ampoc B oneparope UNION JOJKEH CONEPXKaTh OJHHU
U T€E e CTONOMBI, BEIPAXSHHUs MM UTOTOBEIEe QyHKIMH (Kpome
Toro, Hekotopbie CYB]I TpedytoT, 4To05I cTONO1b OBUTH NEpeyrc-
JIEHBI B OJTHOM U TOM )€ ITOPAIKE).

» Tumbl JaHHBIX CTOJIOLOB JOJKHEI OBITH COBMECTHMBIMH. CTOIIO-
161 HE 0053aTebHO AODKHEI OBITH OXHOTO THIA, HO OHH JOJDKHBI
ObITh TOTO THIIA, KOTOpBIH CYB]] cMOXeT HEIBHO NIpeoOpa3oBaTh
(HampuMep, 3TO MOT'YT ObITh pa3IHYHbIEC YHCIIOBBIE THIIBI JAHHBIX
WA Pa3iIM4YHbIE TUIIBI AATHI).

TIpu coOMIOnEHNH 3TUX OCHOBHBIX TPaBUJI U OTPaHUYECHHI KOMOMHH-
POBaHHbIE 3aNIPOCH MOXKHO TPUMEHATD I PEIICHHA TIO0BIX 3a/a4 10
H3BJICYCHUIO JAHHBIX.

BKnoyeHue WK UCKNIIOUYEHHUe
NMOBTOPAIOLWHUXCA CTPOK

BepHemcs k npesiaylieMy IpUMepy U pacCMOTPHM HCIIONB30BaH-
HbIC B HEM MHCTPYKUUH SELECT. HecnoxXHO 3aMETHTh, 4TO, KOTZIa OHH
BBITIOJIHAKOTCS NIO-OTAEIBHOCTH, IIepBast HHCTpyKIusA SELECT Bo3Bpalua-
€T TpHU CTPOKH, a Bropas — Jse. Ho, korna 3Ty JBe HHCTPYKLMH KOMOH-
HUPYIOTCS ¢ TOMOIIBIO KIIOYEBOTO cioBa UNION, BO3BPAIAIOTCS TONBKO
YEThIPE CTPOKH, & HE IIATh.

Omneparop UNION aBTOMaTHYECKH YJAIAET BCE IOBTOPSIOIIKECS CTPO-
KM U3 Habopa pe3yibTaToB (MHBIMH CIIOBaMH, OH paboTaeT TOYHO TaK XK€,
KaK M HECKOJIbKO TIPeMIoKeHuit WHERE B OJHON MHCTPYKIMH SELECT).
B ugacTHOCTH, 31€CH UMeeTCs 3anuch O KiueHTe Fun4All us mrara Un-
JIMaHa — 3Ta CTPOKa OblIa BO3BpaIlieHa 00eMMH HHCTPYKLMAMH SELECT.
B cnyyae oneparopa UNION NOBTOPSIOIIAsACS CTPOKA yIAIAETCA.
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TakoBo moBeneHue oneparopa UNION o yMOJI4YaHHIO, HO r[ppi xKe-
JaHHH €r0 MOXHO M3MEHHTh. Eciu TpebGyercs, 4ToGH BO3BpAILIAINCh
BCE BXOXK/IEHHS, HEOOXOIUMO HMCIIONB30BaTh onepaTtop UNION ALL, a He
UNION.

PaccmoTpuM crienyromui npuMep.

Beop Vv

SELECT cust name, cust_contact, cust email
FROM Customers

WHERE cust state IN ('IL',"IN','MI")

UNION ALL

SELECT cust name, cust_contact, cust_email
FROM Customers

WHERE cust name = 'Fun4All';

BubiBOR V

cust name cust_contact cust_email

Village Toys John Smith sales@villagetoys.com
Fun4All Jim Jones . jjones@fundall.com
The Toy Store Kim Howard NULL

Fun4All Jim Jones ~jjones@fundall.com
Fun4All Denise L.Stephens dstephens@fundall.com
AHanus v

Ipu ucrions3oBanuy oneparopa UNION ALL CYB]I ne ynanser ny-
Onukarel. [To3TOMy B TaHHOM IIpHIMeEpE MOTYYEHO NIATh CTPOK, M OHA K3
HHX IOBTOPSETCA ABAXBI. ’

COBET: UNION unm WHERE

B Ha4ane ypoKa roBopuioch 0 TOM, YTO onepaTop UNION No4TH BCer-
i@ BLIMOJHAET TO YKE CaMOoe, YTO U HECKONIbKO yCnoBui WHERE. One-
paTtop UNION ALL fIBNieTCA Pa3HOBUAHOCTbIO onepaTopa UNION,
Aenas To, YTO He CNOCOGHbBI BbIMONHUTL NPeAIoKEHU WHERE. Eciiun
Bbl XOTUTE MOMY4YUTb BCE BXOMAEHHUS 4NN KAXA0ro YCnoBus (BKIio-
Yyasa ay6nuKatbl), UCnonb3ynuTe onepaTop UNION ALL, a He npea-
NoXeHue WHERE.
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CopTUpoBKa pe3ynbTaToB
KOMGUHUPOBaHHbIX 3aMpocoB

Pe3synerars! 3anpoca SELECT COPTHPYIOTCS C IOMOLIBIO TIPELIONKE-
Hust ORDER BY. IIpn KoMOMHHPOBAHMH 3aIPOCOB [IOCPENCTBOM OIlEpa-
Topa UNION TONBKO OAHO IpeliokeHrne ORDER BY MOXeT ObITH HC-
TI0JIb30BAHO, U OHO JOJDKHO CTOSITH ITOCIIE 3aKITIOUNTENBHOM HHCTPYKIMH
SELECT. He umeeT cMbICTIa COPTHPOBATh YacTh PE3Y/IBTATOB 3ampoca
OHUM CHOCOOOM, a YaCTh — JPYTHM, MO3TOMY NPHUMEHATH HECKOIHKO
npemioxenni ORDER BY He paspeniaercs.

B cnemyromem npuMepe COpTHPYIOTCS pe3y/bTaThl, BO3BpAIaeMEbIe
NpeabI Ay M oriepatopoM UNION.

Beop Vv

SELECT cust_name, cust_contact, cust_email
FROM Customers

WHERE cust_state IN ('IL','IN','MI')

UNION

SELECT cust_name, cust contact, cust_email
FROM Customers

WHERE cust name = 'Fun4All'

ORDER BY cust _name, cust contact;

BuiBop v

cust_name cust_contact cust email

Fun4all Denise L.Stephens , dstephens@fun4all.com
Fun4All Jim Jones jjones@fundall.com
The Toy Stor Kim Howard NULL

Village Toys John Smith sales@villagetoys.com
Ananus v

B sToM omeparope UNION HCHOIB3YETCS OAHO HPEMIOKEHHUE
ORDER BY mociie 3aKII0YHTENLHON HHCTpYyKIuH SELECT. HecMoTps Ha
TO 4YTO mpeayiokeHue ORDER BY ABJIS€TCA YacCTBIO TOJIBKO MOCIEAHEH
HHCTpyKuuH SELECT, B gelicTsurensHoctd CYB/] Gynet npuMeHsTh ero
JUISL COPTHPOBKH BCEX PE3YJILTAaTOB, BO3BPALAEMBIX 0OCHMH HHCTPYK-
LUSAMU.
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NPUM E‘;lAHVIE: APYrue TMnbl KOMGMHHPOBaAHHLIX 3aNpPocoB

Hekotopobie CYB/[, nogaepxunBatoT ABa AONOIHUTENbHbLIX TUMA KOM-
6MHUPOBaHHLIX 3anpocoB. Onepatop EXCEPT (MHOrAA Ha3biBaeMbli
MINUS) MOXeET 6bITb UCMO/Ib30BaH 4N U3BNEYEHUS CTPOK, KOTOPLIE
CYLLECTBYIOT TO/IbKO B NepBon 1abnuiie, HO He BO BTOPOM, a one-
paTtop INTERSECT MOXHO NPUMEHATb 4N18 U3BNEYEHUS TONBbKO TEX
CTPOK, KOTOpble uMeloTcs B 06enx Tabnuuax. OgHaKo Ha npaxkTuke
TaKue 3anpockbl HYXHbl peAKo, NOCKOMbKY Te e camble pesynbraThl
MOTYT 6bITb NOAYYEHbBI NOCPEACTBOM 06bEAUHEHHUHA,

COBET: pa6oTa ¢ HeCKOJIbKMMM TaGnuLuamu

Pagu npoctoTtbl B npuMepax AaHHOTrO YpoKa onepaTtop UNION npu-
MeHsaNcs ana 06beanHeHUs 3anpoCcoB K OAHOM U TOW e Tabsuue.
Ho Ha npaKTUKe 3TOT onepaTop 0COBEHHO NoneseH Ans 06beauHe-
HUS A@HHbIX U3 HECKONbKKUX Tabnul, B YaCTHOCTU TaKWX, KOTOpble
cogepar HecoBnagaouwue nmeHa ctonbuos. B nocnegHem cnyyae
MOXHO MPUMEHUTbL NMCEBAOHMMbI 419 NOAYYEHUS eauHOro HaGopa
pe3ynbLTaTos.

Pe3iome

Ha sToM ypoke BBl y3HaJH, KaKk KOMOMHHPOBATh HHCTPYKIMH SELECT
¢ HoMOLIBIO oneparopa UNION. Mcnonb3ys 3TOT oneparop, MOXXHO Bep-
HYTb PE€3y/IbTaThl HECKOJIIBKUX MHCTPYKIMH B BH/I€ OJHOTO KOMOUHHPO-
BaHHOTO 3aNIpOCa, BKJIIOYAIOIIETO MWK UCKIIOYAIOMIero IyonukaTel. 3a

cyeT oreparopa UNION MOXHO 3HAYMTENBHO YIPOCTUTD CIOXKHBIE IPE-
JiokeHHss WHERE # 3anpocChl, CBA3aHHBIE C U3BJICYEHHEM JaHHBIX U3 He-

CKOJIBKHX Ta0JIHII.
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[lo6aBneHue AaHHbIX

Ha smom ypoke bl hysnaeme, kak 000aensame OanHvie 8 mabauybl, uc-
nonv3ysa uncmpykyuro INSERT.

Cnoco6Gbl f0GaB/NeHHUA AaHHbIX

Hecomuenno, SELECT sBnseTcs Haubojee 4acTO HCIONb3yeMOH
nHcTpykiueit SQL (MMEHHO MO3TOMY MBI HOCBATHIIM €€ M3YYCHHUIO
14 ypoxos). Ho momumo Hee B SQL perynspHO MPHMEHAIOTCS €IIe TPH
MHCTPYKIMH, KOTOPBIMH HEOOXOAMMO yMETb IOJIb30BaThCH. IlepBas u3
HuX — INSERT. (O IByX APYTHX MBI pacCKakeM Ha CIEeAyIoUIeM YpOKe.)

Kak cnenyer u3 HaéBaHm, vHCTpyKuusA INSERT npenHasHa4eHa 1
no0aBeHUs CTPOK B TaOuuiy 6assl JaHHBIX. OTO MOXHO OCYIIECTBUTH
HECKOJIBbKUMH CII0C00aMHu:

» 106aBUTEH OHY HOJIHYIO CTPOKY,
» 1106aBUTh 4ACTh OJHOM CTPOKH,
» 106aBUTH PE3YIIBTATHI 3aIPOCa.

Jlanee GynyT pacCMOTPEHBI BCE BBILIETIEPEYMCICHHBIC BAPHAHTHL.

COBET: MHCTPYKL A INSERT ¥ 6€30nacHOCTb CUCTeMbl

[INS BbINOMHEHWA MHCTPYKUMM INSERT B KaueHT-cepepHoi CYB/
MoryT noTpe6oBaTbcs ocobble nNpasa AocTyna. pexae 4em npume-
HATb UHCTPYKLUMIO, yOeanTech B TOM, 4TO y Bac eCTb Ha 3TO Npaso.

[o6aBneHune NoyHbIX CTPOK

Hpocreitmuii coco xoGasneHus JaHHBIX B TAOIHIY Peaiu3yeTcs ¢
HOMOLIBIO Ga30BOr0 CHHTAKCHCa HHCTPyKimK INSERT. Jl1s 3TOr0 HyXHO
yKa3aTk HMs TaONULBl M 3HAYECHWsl, KOTOPBIE JOKHBI OBITh BBEJICHHI B
HOBYIO CTPOKy. PaccMoTpum nipumep.
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BBop v

"INSERT INTO Customers
VALUES ('1000000006",
'Toy Land',
'123 Any Street',
'New York',
'NY',
'11111°',
'USA’',
NULL,
NULL) ;

AHanus v

B sTom mpumepe B Tabmuiy [oGaBIAIOTCS CBEIEHHS O HOBOM KIIH-
eHte. JlanHbie, KOTOpBIE HOJDKHBI OBITH COXPAHEHH B KAXIOM CTONOLE
TaONUIbl, YKA3bIBAIOTCS B MPEMTOXKEHHH VALUES. 3HAYEHHS TOIKHBI
OBITH 3a/1aHBI I KXKIO0TO cTonoua. Eciy s Kakoro-to cronbua Her
COOTBETCTBYIOLIErO 3HAYECHNS (KaK B CTydae CTONOLOB cust _contact
U cust_email B JaHHOM IIPUMEpE), ClIEAYeET yKa3aTh NULL (upennona-
raercs, 9To Tabiuia JOIyCKaeT OTCYTCTBHE 3HAYSHHH B STHX cTonbuax).
CTon0Oup! HOMKHBI 3aMOIHATECS B OPAAKE, B KOTOPOM OHH NEePEYHCIICHEI
B ONpeAeTICHNH TaOIHLIbI.

COBET: knioueBoe ¢noBo INTO

B HeKoTopbix peanusaumax SQL KioyeBoe ¢noBo INTO Nocie H-
CTPYKUMKM INSERT fiBNIfieTCa Heobs3aTenbHbiM. OgHAKO XOopoluen
MPaKTUKOM CYUTAETCS yKasaHHUe 3TOro KITI0YEBOro COBa axe B TeX
Cry4asnx, Koraa aToro He tpebyetcs. [ocTynas Takum 06pasom, Bbl
o6ecrneynTe NepeHOCUMOCTb KOfa MeXKay pasHbiMu CYB/.

IToxka3aHHEIH CHHTAKCHC ZOBOJIBHO MPOCT, HO He BIIOJIHE Ge30MaceH,
TI03TOMY €T0 NPHMEHEHHS CIEMYET BCAYSCKH H30erars. Pe3ynbraThl BhI-
TIOJTHEHUS BBILIETIPUBEACHHON HHCTPYKIMH BEChMa YyBCTBHTEJBHBI K
TIOPS/IKY, B KOTOPOM CTONGIIB! OMpeeneHsl B Tabnuie. Heo6xomumo Tak-
XK€ MMETh JOCTYI K ONpeneNeHuIo Tabnuust. Ho maxke ecau B maHHBIH
MOMEHT NOPSZOK COOMIONAeTCs, TO HeT rapaHTHH, 9T0 CTONOIB! GyayT
PAcCIIOIOKEHEI B TOM K€ CaMOM Mopsiake, Korna tadmuua GyAeT penakTH-
POBaTkCs B cleyroluii pa3. C€oBaTelIbHO, HCIOIb30BaTh HHCTPYKITHIO
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SQL, pe3ynsTaThl IpUMEHEHHUS KOTOPOH 3aBHCAT OT MOPSAKA CISIOBAHU
cTONOLOB, BeckMa Hebe3omacHo. Eciu BbI Oynete npeHeOperars STuM co-
BETOM, BaC KIYT HEIPUATHOCTH.

besomnacHbI (1, K cOXaJIeHUIO, Oojiee TPOMO3IKHIA) COCO0 3amucH
HHCTPYKIMH INSERT TakoB.

Beop Vv

INSERT INTO Customers (cust id,
cust_name,
cust_address,
cust_city,
cust_state,
cust zip,
cust_country,
cust_contact,
cust_email)

VALUES ('1000000006",
'Toy Land',
'123 Any Street’,
'New York',
'NY',
‘11111,
'usar’,
NULL,
NULL) ;

AHanus v

B nmanHOM mpHMepe AenaeTcs B TOYHOCTH TO )K€ Camoe, 4TO U B
IpeABIAYINEM CIy4ae, HO Ha 3TOT pa3 MMEHa CTONOLOB SBHO YKa3aHBI B
KPYTJIBIX cKoOKax mocie uMeHH Tabnumpl. Korna crpoka BBOOUTCS B Ta-
6muny, CYB/] ycTaHaBIHBaeT COOTBETCTBHE KAXKIOT0 JIEMEHTA B CIIHCKE
CTONOLOB C COOTBETCTBYIOIMM 3HaYeHHeM B criucke VALUES. Ilepsoe
3HaueHHe B CIIiCKe VALUES COOTBETCTBYET IIEPBOMY YKa3aHHOMY HMEHH
cTON6La, BTOpOE 3HAYEHHUEe — BTOPOMY MMEHH H T.1.

ITockonbKy HMeHa CTOJIOIOB IIEPEUNCICHEI B SBHOM BHIE, 3HAYCHUS,
YKa3aHHBIC B IpeIoKeHHH VALUES, JOIKHBI COOTBETCTBOBATL UM B TOM
K€ CaMOM HOPsIKe, IpHYeM OH He 00s3aTeIbHO OJKEH COBIIAATh C Mo-
PAAKOM CTONOLOB B pealbHOM Tabmune. [IpeuMyiuecTBo JaHHOTO CIIO-
coba TakoBO: JaXe €CIIU PAaCIOIKEHHE CTOIOOB B TabIHIIE MEHSETCH,
HHCTpYKLHs INSERT Bce paBHO OyaeT padoTaTh KOPPEKTHO.
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Cnenyromas uHCTpyKiuss INSERT 3aI0OIHSAET BCE CTONOLBI CTPOKH
(xak ¥ B IpeJpIIyIIeM IpUMepe), HO JeNaeT 9T0 B ApyroM nopsjke. Ilo-

. CKOJIbKY UMEHa CTOJIOLOB YKa3bIBaKOTCs ABHO, noGaBneHne 6yIICT BBIITOJI-

HEHO NPABUJIBHO.

Beop v

INSERT INTO Customers (cust id,
cust_contact,
cust_email,
cust_name,
cust_address,
cust city,
cust_state,
cust_zip,

VALUES ('1000000006",

NULL,

NULL,

'Toy Land',

'123 Any Street',
'New York',

'NY' ,

‘111117,

COBET: Bcerpa yKasbiBalTe CIMCOK CTONGL 0B

Kak npaBuno, MHCTPYKUMS INSERT He UCMNosb3yeTcs 6e3 ABHOro
yKasaHusa Cnucka crtonbuos. bnarogaps 3ToMy 3Ha4MTENbHO BO3-
pacTaeT BEpPOATHOCTb TOr0, YTO Bbl CMOMKETE YCMNEWHO BbiNOAHUTb
3anpoc, Aa)ke ecnin B Tabnue npon3onayT USMEHEHUS.

NPEAYNPEXAEHUE: akKypaTHO MCIONIb3YHTe NpeanoMXenne
VALUES

He3aBUCUMO OT CUHTaKCKUCa MHCTPYKLUMU INSERT, 3HAYeHUs B Npej-
NIOXEHUU VALUES JOSIXHbl 6bITb YKa3aHbl NpaBuabHO. ECnn uMeHa
CTONGLIOB OTCYTCTBYIOT, AO/IKHO GblTb NPUBEAEHO 3Ha4YeHue Ans
Ka)Kgoro cronbua Tabnuubl. Ecnv nMeHa cTon6L0B yKasbiBaloTC,
AO/MKHO BbITb 331aHO0 3HaYeHMe AN KaXAoro cTonbua, BKIOYEH-
Horo B cnucok. Ecnu uto-To nponyieHo, 6yaeT creHepupoBaHo Co-
obuieHne 06 olmnbKe U CTPOKa He ByAeT BCTaBNeHa B TabnuLly.
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[lo6aBneHune 4acTu CTPOKH

PexoMeHyeMblii B IpEIbITYILEM pa3aeie CHoco0 HCIOIb30BaHHS HH-
CcTpykiuu INSERT 3aKiro4aeTcs B SBHOM yKa3aHHH HMEH CTOJNOLIOB Ta-
6muusl. IIpuMeHsis TakoH CHHTaKCHC, BBI TAIOKE MOJyH4aeTe BO3MOXHOCTh
HPOMYCTUTh ONpPEAENIEHHBIC CTONONEI. JTO 03HAYaeT, 4TO BEI BBOAUTE
3HAYEHMSA IS OfHHUX CTOJNIOLOB M IPOIYCKaeTe — JUIS APYTHX.

PaccmoTpuM cnenyromuii npuMep.

Bsop v

INSERT INTO Customers (cust_id,
cust_name,
cust_address,
cust _city,
cust_state,
cust_zip,
cust_country)

VALUES ('1000000006",
'Toy Land',
'123 Any Street',
'New York',
'NY',
‘111117,
'USA') ;

AHanu3 v

B npuBenennom panee IpuMepe 1 IBYX CTONOLOB — cust con-—
tact v cust_email — BBOAMIMCE 3HaYeHMsI NULL. 3TO 03HAYaeT, 4To
HET IIPUMHUH BKIIIOYATh JAHHBIE CTONONBI B HHCTPYKIKIO INSERT. IToato-
MY pacCMOTPEHHas 37€Ch HHCTPYKIMA INSERT He BKIIOYAaeT yKa3aHHEBIE
J[Ba CTOJI0LIA U JBa COOTBETCTBYIOIMX UM 3HAYCHHUSL.

NPEAYNPEXAEHWVE: nponyck cron6uoB

Cton6Lbl MOXXHO UCKJTIOYATb U3 MHCTPYKUMU INSERT, €Cnu 310 J0-
nyckaertcs onpeaeneHnem tabnuubl. [LonxHo coba04aTbCa 04HO U3
cneaylouwmx ycnoBun.
» Cron6el, onpeneneH Kak AOMyCKalOWMWA 3Ha4YeHUd NULL
(oTCcyTCTBUE KAKOro-nM60o 3Ha4eHus).
» B onpeaenenuun ctonbua 3agaHo 3Ha4eHWe No yMOYaHKIO.
370 03Ha4aeT, YTo, €CNU HE YKA3aHO HUKaKoe KOHKpeTHoe
3HayeHue, 6yaeT UCnosib30BaHO 3HaYEHME NO YMOTHAHUIO.
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MPEAYNPEXAEHWVE: nponycK 06a3aTeNbHbIX 3HAYeHHH

Ecnv Bbl nponyckaeTe cTon6eL, Ang KOTOPOro He A0NyCKaloTCs 3Ha-
YyeHus NULL W He 3afaHbl 3HaueHus no ymonyanuio, CYB/, Bbiaact
coobieHne 06 olnbKe U CTpoKa He 6yaeT Ao6aBneHa.

[lo6aBneHune pe3ynbTaToB 3anpoca

OG6bI4HO0 HHCTPYKIKA INSERT CITyXHUT M1 T0OaBIEHHSA CTPOKH B Ta-
GIIHIIY C HCTIONB30BAHMEM SBHO 3aJaHHBIX 3HaueHuH. CyliecTByer 1 Ipy-
ras ¢opma HHCTpyKuud INSERT, KOTOPYIO MOXXHO NPUMEHATH UIA 10-
OaBneHus pe3ynbraToB 3anpoca SELECT. Takas HHCTPYKIUS Ha3bIBACTCA
INSERT SELECT H, KaK IIOACKa3bIBa€T €€ Ha3BaHUEC, BBHIIIOIHAET TO XK€
caMoe, 4To AejarT HHCTpYKuMy INSERT # SELECT 10 OTAENBHOCTH.

IpeamnonoxuM, HeoOXOAMMO 3aHECTH B TabnuIly Customers CHHCOK
KIHEHTOB U3 Jpyroi Tabnuusl. BmMecTo Toro 4To65bl H3BIEKATh IO OHON
CTpOKE ¥ 3aTeM JOOAaBIATh KaXAYI0 U3 HUX MOCPEACTBOM MHCTPYKIMH
INSERT, MOXHO CH€JIaTh CIeayrouiee.

NMPUMEYAHUE: nosicHeHus K cneayloliemy npumepy

B cneayiowem npuMepe AaHHbIE UMMOPTUPYIOTCA U3 Tab/nLbl Cust-
New B TabnuLy Customers. CHayana cosfainTe 1 3anonHuTe taénu-
Ly CustNew. Ee dbopmaT LO/MmKEH GbITb TAKUM e, KaK 1 y Tabnuubl
Customers, ONUCAHHOW B NpunoxeHuu A. Npn 3anonHeHnu Tabnu-
Libl CustNew yJ0OCTOBEpPbLTECH B TOM, YTO HE UCMOJIb3YIOTCH 3HaYEHNUS
cust_id, KOTOpbIE y)Ke CYliecTBYIoT B Tabnuue Customers (nocne-
Jylouias onepauusi INSERT NOTepriuT Heyaady, eCiv 3Ha4eHus nep-
BUYHOTO Kiloya 6yayT NOBTOPSTLCA).

Beop Vv

INSERT INTO Customers(cust_id,
cust_contact,
cust _email,
cust_name,
cust_address,
cust _city,
cust_state,
cust_zip,
cust_country)
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SELECT cust_id,
cust_contact,
cust_email,
cust_name,
cust_address,
cust_city,
cust_state,
cust_zip,
cust_country

- FROM CustNew;

AHanu3 v

B 3ToM mpuMepe /Ui MMIIOPTa BCEX JaHHBIX U3 Tabmuipl CustNew
B Tabnuuy Customers MPUMEHAETCA MHCTPYKIMs INSERT SELECT.
BMeCTO TOro YTOOBI IIEPEYHCIIATE 3HAYESHHS, KOTOPBIE JODKHBI OBITH J10-
6aBleHbl, MHCTpYKIus SELECT u3BjiekaeT ux u3 tabmuusl CustNew.
Kaxaplit cron6Gen B MHCTPpYKIMH SELECT COOTBETCTBYET CTONOIY B CIIH-
cke INSERT. CKOJIBKO JKe CTPOK 106aBUT 3Ta HHCTPYKIMsA? Bee 3aBucuT
OT TOr'0, CKOJIbKO CTPOK COIACPHKHUTCS B Tabnuue CustNew. Eciau Tabnuna
IyCTa, HUKaKKHe CTPOKH J100aBieHs! He OyayT (M HHKakoe coobuieHue 06
ommubKe He GyIeT BBIIAHO, IIOCKOIbKY OJ00Has Onepalys J0MyCTAMA).
Ecnmu Tabnuiia cofep)KuT AaHHbIe, BCe OHU OyayT 100aBIeHsI B TaOMHUIy
Customers.

COBET: umeHa cTon610B B MHCTPYKLUMUH INSERT SELECT

B naHHOM npumepe pagu NpocToThbl 6biNK UCT0Nb30BaHbl OAUHAKO-
Bble MeHa CTONGLIOB B WHCTPYKLMAX INSERT 1 SELECT. OfHaKo
3T0 BOBCe He o6a3aTenbHo. B gerctButensHoctu CYB/, Boo6Le He
o6pallaeT BHUMaHUs Ha MMeHa cTon6L0B, BO3BpatLaeMblX MHCTPYK-
uuei SELECT. OHa y4uTbIBAET NiULUb NONOMEHUe cToNbua, TaK 41o
nepsblit cTon6el, B MHCTPYKLUMUM SELECT (HE3aBUCUMO OT UMEHM)
6yfeT UCroNb30BaH A/1s 3anoNHEHUsA NepBOro yKasaHHoro cronbua
Tabnuupl U T.4.

Wuctpykuusa SELECT, Henmoab3yemas B 3anpoce INSERT SELECT,
MOXET BKJIIOYATH NpeioxkeHre WHERE Juist GHIBTpallMi JaHHBIX, KOTO-
PbI€ JOJDKHEL OBITH TOOABICHBI.

6 3ak. 1273
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COBET: po6aBneHne HeCKONIbKHX CTPOK

MHCTPYKUuMs INSERT 06bI4HO [06aBAAET TOSIbKO OAHY CTPOKY.
Y106bl 106aBUTb HECKOJIbKO CTPOK, HYXHO BbIMONHUTL HECKOJIbKO
MHCTPYKLMIN INSERT. UCKnoYeHWeM U3 3TOro npasuna asnsercs
WHCTPYKLMS INSERT SELECT, KOTOpast MOXeT GbiTb UCMONb30BaHa
ons no6aBfieHUss MHOXKeCTBa CTPOK MOCPEACTBOM OLHOr0O 3anpo-
Cca — KaKue 6bl JaHHble HY BepHyna UHCTPYKUNA SELECT, BCE OHU
6ynyT no6aBneHbl B TabnuLy.

KonupoBanue fJaHHbIX
M3 OiHOM TaG/MLbI B APYrylo

CymectByet Apyro# crnocod no6apieHus TaHHBIX, IPH KOTOPOM HH-
cTpykuus INSERT BooOme He mpuMmeHseTcs. UToObl CKONUpOBaTh CO-
JIePIKUMOE KaKoH-TO TaONHUIIbI B HOBYXO TaOIMIy (KOTOpas co3naeTcs Ha
JIETY ), MOXKHO HCIOJIB30BaTh HHCTPYKLUIO SELECT INTO.

NMPUMEYAHME: He nopaepxuBaercsa B DB2

DB2 He noagaepxuBaeT UCMONb30BaHWE MHCTPYKLUUMKU SELECT INTO
OMNUCaHHbIM 3eCb CNOCO60OM.

B omnuume ot uHcTpykuuu INSERT SELECT, NOCpeacTBOM KOTO-
po¥t JaHHbIEe 0OABISIOTCA B YK€ CYyLIECTBYOLIYIO TaOIHIly, HHCTPYKIUSA
SELECT INTO KONIHpYeT JaHHbIE B HOBYIO TaOmuuy (M, B 3aBHCHMOCTH
or CYB]1, MoxeT nmepesarucarb TabIUILy, €CIIH OHA YXKe CYLECTBYET).

NMPUMEYAHUE: pa3suuia meXxay HHCTPYKUMAMM INSERT
SELECT M SELECT INTO '

OflHO W3 pasnnyuin Mexay UHCTPYKLMAMU SELECT INTO U INSERT
SELECT 3aK/1io4aeTcsl B TOM, YTO NepBas 3KCMopTUPYET AaHHbIe, a
BTOpas — UMMNOPTUPYET.

B crenyromieM npuMepe 1eMOHCTPUPYETCS IIPUMEHEHHE HHCTPYKIMH
SELECT INTO.
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AN

Beop v

SELECT *
INTO CustCopy
FROM Customers;

AHanu3 v

L]

OTa HHCTPYKLHS CO3AaeT HOBYIO Tabmiy CustCopy U KOIUpYeT B
Hee Bee conepxumoe Tadnuusl Customers. IlockoneKy npuMeHseTCs
cuHTaKcuc SELECT *, kaxapiii cronGer Tabauusl Customers Gyner
BOCCO31aH B Tabmuue CustCopy (¥ 3aI0NHEH COOTBETCTBYIOIIUM 006pa-
30M). UTOOBI CKONIMPOBATH TOIBKO YaCcTh JOCTYIHBIX CTONOLOB, CIEAyET
ABHO YKa3aTh UX MMEHa, a HE MCIIONB30BaTh METACHMBOI * (3BE3/04KA).

B MariaDB, MySQL, Oracle, PostgreSQL 1 SQLite noanepxusaercs
HECKOJIBKO HHOM CHHTAaKCHC. :

Beop Vv

CREATE TABLE CustCopy AS
SELECT * FROM Customers;

TIpu MCTIONMBE30BAHAN UHCTPYKIHK SELECT INTO HyXHO 00pamarh
BHUMaHHE Ha CJIENYIOIINE HIOAHCHI.

» Paspemiaercs NpUMEHATH JI00bIE KIIOYEBEIE CIIOBA U MPEUIOKe-
HUs HHCTpYKuuu SELECT, BKirodas WHERE u GROUP BY.

» s no6aBieHust JAaHHBIX U3 HECKOJIBKUX TaOIHI] MOXHO UCIIOJIb-
30BaTh OOBEIUHEHUS.

» JlaHHBIE MOXHO J00ABHUTH TOJIBKO B OJHY TaONHUIly HE3aBUCHMO OT
TOr0, M3 CKOJILKHX TAOIIUIl OHU OBLITH U3BJICYEHBI.

COBET: co3panmne Konui Taénuy

MHCTPYKUMA SELECT INTO $BASIE€TCA MPEKpPacHbIM CPeACTBOM
CO3[jaHus KonuW Tabnuu, ANna 3KCNepMMEHTOB C HOBbIMKU Ans Bac
MHCTPYKuMsiMu SQL. Co3gas KOMUIO, Bbl NOJy4nTe BO3MOXHOCTb
MpOTECTUPOBaTb MHCTPYKLMKM SQL Ha 3TOM KOMWH, a He Ha Tabnuuax
peanbHoi 6a3bl AaHHbIX.
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MPUMEYHAHUE: pononHuTenbHbIEe NpUMepbl

Ecnun xoTuTe yBMAETb Apyrve NpUMepbl UCNOAb30BaHUSA MHCTPYKLIMK
INSERT, O3HaKOMbTECb CO CLeHap1siMKU 3anonHeHns Tabnuu, onu-
CaHHbIMU B NPUSIOXKEHUK A.

Pe3iome

Ha sTOM ypoke BBI HayyHMIUCh AOOABIATH CTPOKH B Tabmuiyy Gasel
JaHHBIX. BBl 03HAKOMMINCH ¢ HECKONBKUMH CIIOCOOaMH MPUMEHEHHS
UHCTPYKIMH INSERT M y3HAIIH, II0YEMY XKENATEIbHO B IBHOM BHUJIE yKa-
3pIBaTh HMEHA CTONONOB. BHI Takke Hay4UIUCh MPUMEHSATH HHCTPYKIHIO
INSERT SELECT I MMIIOPTa CTPOK M3 APYroi TaONHIb! H HHCTPYK-
1y SELECT INTO — /s 9KCIIOpTa CTPOK B HOBYIO Tabmuiy. Ha cie-
JyloleM ypoke OyZeT IIoKa3aHo, KaK ¢ IIOMOIIBI0 HHCTPYKIuil UPDATE
U DELETE OOHOBJIATH U yIAJsTh CTPOKH.
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OGHOBNEHMue
M YAANeHHUe faHHbIX

Ha smom ypoke 6vl y3Haeme 0 moM, KAK NPUMEHAMb UHCMPYKYUu
UPDATE u DELETE Ons 00H081eHUsA U YOaneHus 3anuceil 8 mabauyax.

OGHOBNEeHHe flaHHbIX

Hnsa obHoBieHUS (MomudUKanUK) AaHHBIX KaKOH-IHOO TaOIUIBl
npeaHasHayeHa HHCTPYKIUA UPDATE, KOTOPYI0 MOXXHO HCIIOJIb30BaTh
JByMs criocobaMu:

P 0OHOBIICHHUE ONPEEICHHBIX CTPOK B TabIuIe;
» 0O0HOBIIEHHE BCEX CTPOK B TaONIHUIIE.

Paccmotpum o06a criocoba.

NMPEAYNPEXJEHUE: He 3a6biBalTe YKa3biBaTh
npepnoxeHue WHERE

MPUMEHSITb UHCTPYKLMIO UPDATE ClieayeT ¢ 0CO60M OCTOPOXKHOCTbIO,
MOTOMY 4TO MOHO MO OlUNGKE 0GHOBUTL BCE CTPOKU TabnuLpl. MNpo-
YuTanTe BECb pas3aen, NOCBSLWEHHbIM MHCTPYKUUKM UPDATE, Npexae
4eM HauyMHaTb co3/jaBaTb COOTBETCTBYIOLWME 3aMNpOoChI.

COBET: mHCTPYKIMA UPDATE H 6€30NacHOCTb CUCTEeMbI

[ns BbINONHEHWA MHCTPYKLMU UPDATE B KAUeHT-cepaepHon CYB/
MOryT notpe6oBaTbcst ocobble Npasa foctyna. Mpexge 4em npume-
HATb MHCTPYKLMIO, y6eauTeCh B TOM, YTO Y Bac eCTb Ha 3TO NpaBo.
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Hucrpykims UPDATE odeHb npocta. OHa COCTOMT M3 TPEX OCHOBHBIX
gacTei:

P> uMs TabIUIE], MTOMIEKAIIEH OOHOBIIEHHIO; .
» uMeHa cTONGIOB ¥ KX HOBEIE 3HAYECHHUS,

P ycioBus (UIBTPalUH, ONPEAEIAIONINE, KAKHE UMEHHO CTPOKH
JOIDKHBI OBITH OOHOBJICHEI.

Paccmotpum npocroit npumep. Jomyctum, y kinerra 1000000005

HOSIBHIICS aIpec MEKTPOHHOMN MOYTHL, TO3TOMY €T0 3aIlMCh HyXHO 0GHO-

. BUTb. Taxoe OOHOBJICHHE MOXHO BBIIIOJHUTE OCPEICTBOM CIIEAYIOIIEH
HUHCTPYKIHH.

Beop v

UPDATE Customers
SET cust_email = 'kim@thetoystore.com’
WHERE cust_id = '1000000005"';

Huctpykuus UPDATE BcerJa HAYMHAESTCA C UMEHH TaOMIbI, IO~
nexauei obHoBiaeHH0. B HameM npuMepe 3To Tabmuuna Customers.
3areM HCHONB3yeTCsl MpeIoKeHne SET, yToObl BBECTH B CTONGEI HO-
BOE 3HaYeHue. B nanHOM ciydae 0OHOBIsAETCA 3HAYEHHE CTONONA cust
email.

SET cust_email = 'kim@thetoystore.com'

3axaH4uBaeTCs HHCTPYKLUs UPDATE npennoxenneM WHERE, KOTo-
poe coobmaer CYB/I, kakas crpoka moasiexur obHosnenuw. [Ipu o1-
cyrcTBrM Takoro npennoxenus CYB]l o6HoBmiIa 651 Bce CTPOKH TabIru-
el Customers, BBeJsS B HUX HOBBIH (IIpHYEM OAHH H TOT xke!) aapec
3NIEKTPOHHOH MOYTHI, @ 9T0, KOHEYHO XK€, HE TO, YTO HaM HYXKHO:

Jns 0OHOBIIEHUS HECKOJBKHX CTOJOIOB HEOOXOAUM MHOM CHH-
TaKCHC.

Beop v

UPDATE Customers

SET cust_contact = 'Sam Roberts’,
cust_email = 'sam@toyland.com'’

WHERE cust_id = '1000000006"';
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B 3ToM ciyyae MCHONB3YETCA TONBKO OAHO MpeiokeHue SET, a
Kax/Jas mapa “cronben—3HadeHne” OTAENAETCS 3aIToil (1ocne 3aBep-
aloImel mapel 3ansTas He craBuTcs). B HameM npumepe o6a cTon6-
ma, cust_contact u cust_email, OGyayT OOHOBJIEHBI [ KIMEHTA
1000000006.

COBET: ucnosnb3oBaHMe NOA3anpocoB B HHCTPYKUHH UPDATE

B MHCTPYKUMsIX UPDATE MOrYT 6biTb UCOJIb30BaHbl NOA3anpochl,
YTO AaeT BO3MOXHOCTb OBGHOBASATE CTONOLbI JaHHBIMU, U3BJIEYEH-
HbIMW NOCPEACTBOM MHCTPYKLMKU SELECT (CM. ypoK 11).

T

COBET: npeanoxxeHue FROM

HekoTopble peanusauun SQL noanep»xmsaloT npeanoxedne FROM
B MHCTPYKLWK UPDATE. OHO MOXeET 6bITb UCMONb30BaHO A/ 06HOB-
NeHWs CTPOK 0fiHOM TabNu1Lbl AaHHbIMK 13 apyroi. O6paTuTech K [o-
KymeHTauuu ceoeit CYB/] v BbiiCHWTE, NOAAEPKMBAET /I OHa TaKyto
BO3MOMHOCTb.

Y0681 yoaauTh 3HAYEHHE U3 CTONOA, MOXHO IIPMCBOMTE EMY 3HAYe-
ure NULL (ecii onpeienieHue TabauIb! IO3BOJIAET BBOAUTH B HEE 3HAUYe-
Hust NULL). DTo MOXXHO CHENaTh CIEAYIOIHM 00pa3oM.

Beop Vv

UPDATE Customers
SET cust_email = NULL
WHERE cust_id = '1000000005';

3nech KioueBoe ¢i1oBo NULL UCIONB3YeTCs JUI YIAN€HUs 3HAYEHUA
u3 cronbua cust email. ITO COBCEM HE TO e CaMoe, YTO XpaHEeHHe
nycTo# ctpoku. Cama 1o cebe mycTas CTpoKa (3amMchiBaeTca Kak ' ')
SIBIIIETCA 3Ha4YeHUEM, Torga kak NULL yka3pIBaeT Ha OTCYTCTBUE KaKOIro-
160 3HaYCHHS.
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YaaneHue gaHHbIX

Huist ynaneHus MaHHBIX M3 TaGOMIBI IpemHA3HAYCHA HHCTPYKUHSA
DELETE. Ee MOXHO HCIIONB30BATh NBYMS CIIOCOGAMH:

P s ynaneHus OnpeneeHHBIX CTPOK U3 TaGIIULbL,
P 1IA ynaneHus BCeX CTPOK M3 TaGIHIIEL.

Paccmorpum o6a criocoba.

NPEOYMNPEXEHWE: He 3aGbiBaliTe yKa3piBaTh
npeanoxeHne WHERE

TpUMEHSTL MHCTPYKLIMIO DELETE CriedyeT C 0Co60# 0CTOPOXKHOCTbIO,
MOTOMY 4TO MOXHO NO OWHGKE yAanuTb BCe CTPOKKM TabuLibl. po-
YuTaiTe BeCh pasaen, NoCBALEHHbIA MHCTPYKLUMU DELETE, npemp,e
4eM Ha4ynHaTb co3/laBaTh COOTBETCTBYIOLLME 3aNPOCHI.

N

COBET: mHCTPYRLUMSA DELETE M 6€30NacHOCTb CHCTeMbl

[ns BINONHEHWUS MHCTPYKLMKM DELETE B KnueHT-cepsepHon CYB/
MOryT noTpeGoBaTbCs 0co6ble NpaBa AocTyna. Mpex e Yem npuMe-
HATb UHCTPYKLMIO, Y6eaMTeCh B TOM, YTO Y Bac €CTb Ha 3TO NpaBo.

Bblmre yxxe roBopriiocs o Tom, 9To HHCTpyKUUs UPDATE OY€HB IIpo-
cra. K cuactelo, uHCTpYK1Na DELETE ere npoire.’

Crenyromas HHCTPYKUHS yaanseT OIIHY CTPOKY U3 Tabmuubl Cus-—
tomers.

BBop v

DELETE FROM Customers
WHERE cust_id = '1000000006"';

Ipemnoxenne DELETE FROM TpeGyeT yKa3aHus HMeHH TaG/IuLbL, U3
KOTOPOH JIOJDKHBI OBITH ylianeHbI naunsle. IIpemioxxenue WHERE ¢uis-
TPYET CTPOKH, ONpe/esisl, KAKHE M3 HUX JOJDKHBI OBITh yaneHsl. B Ha-
IIeM NpHUMepe TOJDKHA OBITh yJaleHa CTPOKa, OTHOCSIIASCS K KIIMEHTY
1000000006. Ecnu 651 npeanoxetne WHERE 6bU10 IPOIYILEHO, HH-
CTPYKUHS yAanuna Obl Bce CTPOKH M3 TaONHULBI.
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COBET: HayuuTech pa6oTaTh ¢ BHEWHUMH K1I0OYaMH

Ha ypoke 12 Bbl 03HAKOMMUIIUCh C KOHLIENLUWEH 06beANHEHNN U Y3Ha-
I, 4TO B 06beANHSEMbIX TabauLax AOMKHbI 6biTb 06LLME NoNs. Ho
MOXHO 3acTaBuTb CYB/l co3gaBaTb NPUHYAUTENbHBIE CBA3N MEXIY
Ta6nuLamM C MOMOLLbIO BHEWHUX Klo4en (Mpumepbl MX onpeae-
JIEHWI MOMHO HalTU B npunoxexuu A). Koraa nmetotca BHELWHKe
koun, CYB/l ucnonb3yer X, YTOObl rapaHTMpPOBaTb CCbIIO4HYIO
LENOCTHOCTb. Hanpumep, ecnu nonbiTaTbcst A06aBUTb HOBbIM TOBap
B Tabnuly Products, YKasaB HEeW3BECTHbI WAeHTUUKaTop mno-
cTaBlyKa, CYB/L He NO3BOMMT 3TOTO CAenaTh, NOCKO/bKY cTonGeL
vend_id ABNAETCH BHELIHWUM KII04OM ANs Tabnuupl Vendors. Bbl
CrpocuTe, KaKoe OTHOLLEHWE BCE 3TO MMEET K MHCTPYKLIUK DELETE?
MonoutensHbiM NOB60YHBIM 3PPEKTOM MCMONL30BAHMSA BHELIHUX
KNloYeN JJ15 NOAAEePKAHWS CCbIIOYHOM LIENOCTHOCTH ABIETCA TO, YTO
CYB/], 06b14HO 3anpeLaeT yaaneHue CTpoK, KoTopble oGecnednsatoT
KOPPEKTHOCTb OTHOLIEHWH Mexay Tabnuuamu. Hanpumep, ecnu no-
NbITaTbCs YAaNUTL U3 Tabauubl Products ToBap, yKasaHHbIA B CylLie-
CTBYIOLLMX 3aKa3ax B TabnuLe OrderItems, MHCTPYKUMUA DELETE 3a-
BEPLUMTCA Heyaa4ew v 6yaeT BblAaHO coobleHne 06 olwunbKe. IT0 Be-
CKas NpuYmuHa s Toro, YTo6bl BCera onpeaensitb BHEWHUE KITIO4H.

COBET: knioueBoe cnoso FROM

B HeKoTopbix peanu3auuax SQL kioyesoe cnoBo FROM nocne uH-
CTPYKUMM DELETE siBNfeTcs HeoGasaTeNbHbiM. OAHaKo xopoluewn
NPaKTUKOM CYUTAETCS YKa3aHKe 3TOro KIKYeBoro Cosa faxe B TeX
chydasx, Koraa atoro He Tpebyetca. locTynas Takum o6pa3om, Bbl
obecneynTe NEPeHOCMMOCTb KoAa Mexay pa3HbiMu CYB/,.

Wuctpykuusa DELETE He INPUHHUMAET HMCHA cTONOIIOB MIIM METa-
cuMBOJbL. OHa yoanseT CTPOKH LIETHUKOM, & He OTICNEHbIE cronbupl. J{ns
yIaJeHus KOHKPETHOTO CToN0La CielyeT MCIOIb30BaTh HHCTPYKIUIO
UPDATE.

MPUMEYAHME: cogepxumoe Ta6nuLl, HO He CaMH TaGnuLbl

MHCTpyKunst DELETE yaanseT u3 Tabnuubl OTAe/bHbIe CTPOKK WK
fake BCe CTPOKM 32 OAMH pas, HO OHa HUKOrfga He yfanser camy
Tabnuuy.
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COBET: 6onee 6bicTpoe yaanenme

Ecnn Heo6xoanMo yaanuTb Bce CTPOKW U3 TabNnLbl, HE UCMIONbL3YiiTe
MHCTPYKLMIO DELETE. [11191 3TOr0 CylLecTByeT MHCTPYKLIMS TRUNCATE
TABLE, KOTOpasi AeNaeT To e caMoe, HO ropasfo GbicTpee (NoTomy
4TO UBMEHEHUS JaHHbIX HE PErucTpUpYIoTCsa B XypHane CYB).

CoBeTbl N0 OOHOBNIEHHIO
M YAQNICHHIO flaHHbIX

Bee uncTpykuuu UPDATE u DELETE, pacCMOTpPEHHEIE B npeasIay-
LUX pasfeliax, CONPOBOXAaNMCh NPEANOKEHUIMHE WHERE, 1 Ha TO €CTh
BecKas puduHa. Ecim npomycTtuts npemnoxenne WHERE, HHCTPyKIHUS
OyzmeT mpHMeHEeHa MO OTHOLICHHIO KO BCEM CTPOKAM TaGIHIEL. Hpyru-
MU CJIOBAMHU, €CIIH BBIIOJIHUTE MHCTPYKLUKIO UPDATE 6e3 npeaioxeHus
WHERE, Kaxxqas cTpoka Tabiuub! OyfeT 3aMeHeHa HOBBIMH 3HAYEHHSIMH.
AHaNOTHYHBIM 06pa3oM, €CIIM BHINOJHUTD MHCTpyKIuio DELETE 6e3
npemioxenus WHERE, OyZieT ynajieHo Bce CONEPKUMOe TabIHIIbL.

Hwoxe nanbl pekoMeHAaLMH, KOTOPBIM CIENYIOT GOMBIIMHCTBO paspa-
6otunkoB SQL.

| 2

>

Huxorna He BrImonHsiiTe yHCTPYKIHMI UPDATE uiu DELETE 6e3
npeanoxenuss WHERE, €C/IH TOJIBKO Ha CaMOM JieJie He XOTUTe 00-
HOBUTE MJIM YIAJIMTh KaXyIO0 CTPOKY TaOJIHIIbL.

VbenuTech B TOM, 4TO Kaxiasi TabIMLA UMEET NePBUUHBIA KITI0Y
(cM. ypox 12, ecnm 3a0BLIH, 9TO ITO TAaKOE), X UCTIONB3YiiTe €ro B
npeioxeHny WHERE BCAKUH pa3, KOraa 3T0 BO3MOKHO. (Moxuo
YKa3bIBaTh OTACIbHBIC NIEPBUYHEIE KIIFOUH, HECKOJIBKO 3HAYCHHE
WK JHaIa30Hbl 3HAYEHHU. )

Hpexzae 4em uconb30BaTh NpeIoxkeHe WHERE ¢ HHCTpYKIHMeit
UPDATE umu DELETE, cHauaia IIPOBEPLTE €r0 C HHCTPYKIMEH
SELECT, na6bl yOeIUTBCS B TOM, YTO OHO NPABHIBLHO ¢dwisTpyer
3amiCH. MOXHO OIMOUTBCA U 3aIHCaTh HENPABUIBHOE YCIOBHE.
HUcnonesyiite Baeniame kmodn, 40661 CYB]] He mosBonsna yaa-
JIATh CTPOKH, JJIs KOTOPBIX B APYTHX TaOJNHLIaX UMEIOTCS CBSI3aH-
HBIE C HUMU JIaHHBIE.

Hexoroprie CYBJ] no3Bomsior agMUuUCTpaTopaM 6a3 JaHHBIX
yCTaHaBJIMBATh OIPAHUYCHHUS, NPENATCTBYIOLIUE BHITOJIHEHHIO
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HHCTPYKIMA UPDATE unu DELETE Ge3 npeanoxenuss WHERE.
Ecnu Bama CYB/] noanep:xuBaeT Takyr0 BO3MOXXHOCTB, HE Tpe-
HeOperaiite €10.’

ITomuuTe 0 ToM, uto B SQL HET KHONKK OTMEHBI. BynsTe 04e€Hb BHU-
MaTreJbHbl, BBINONMHAA UHCTpYKUUH UPDATE u DELETE, nHaue MOXHO
BIPYT OOHAPYXKUTH, 4TO YHAIEHB! MK OOHOBIICHEI HE TE IAHHBIE.

’

Pe3iome

Ha 3ToM ypoke BBI y3HaJIH, KaK MCIIOIb30BaTh HHCTPYKUKUU UPDATE
¥ DELETE /711 OGHOBJIEHMS U yIaJeHHs TaONUYHBIX JaHHBIX. BBl 03HaKO-
MHIIMCH C CHHTaKCHCOM Ka)KIO# M3 9TUX HHCTPYKIMH, a TaKXKe C OIIacHO-
CTAMH, KOTOPHIMH YPEBATO UX MPUMEHEHHE. BEI TaKKe y3HAIM, OYeMy
CTOJIb BaYKHO YKa3bIBaTh NpeiokeHre WHERE B HHCTpYKuuAX UPDATE
U DELETE, ¥ U3y4ujId OCHOBHEIC IIPaBUJIa, KOTOPBIM HYXHO CII€I0BATh,
9T00BI IO HEOCTOPOXXKHOCTH HE TIOBPEIUTE JAHHEIE.






YPOK 17

Co3paHue Tabnuy
M padoTa ¢ HUMH

Ha smom ypoke bl 03HAKOMUMECh C OCHOBHbIMU NPABUNAMU CO30AHUS,
UMeHeHus U yoaneHus maobnuy.

Co3panue Taonuy

SQL mpumeHsieTcs He TONbKO A7 paboThl ¢ TaOMMYHBIMU JaHHBIMHY,
HO U I BHIIOJIHEHHS BCeX omepaiuii ¢ 6a3aMu TaHHBIX, BKIIFOYas CO3/a-
HHE ¥ MOAHU(PUKALINIO TaOITHII.

CyIecTByIOT Ba CIIOC06a CO3JaHMs TabIHII.

» BonpmuacTBO CYB/] comepxaT HHCTPYMEHTHI aAIMHHHCTPHPOBA-
HHS, KOTOpbIe MOKHO IIPUMEHATD NI HHTEPaKTHBHOIO CO30aHMA
TabMHI ¥ yIIpaBIeHHS HMH.

» C tabnunaMu MOXHO Takoke paboTaTh IOCPEICTBOM HHCTPYKLHUH
SQL.

Jlns co3maHus TabnuIl MPOrpaMMHBIM CIIOCOOOM IpeHa3HaYeHa HH-
cTpykius CREATE TABLE. CTOHT OTMETHTh, UTO, KOIZIa BBI IPUMEHse-
T€ MHTEPAKTUBHBIH HHCTPYMEHTAapHi, B NEHCTBHTENHFHOCTH BCs pabora
BeITIONHAeTCs HHCTpYKIsiMu SQL. Ho BaM He mpuxoaurcst mucath 3TU
HUHCTPYKIMH, ockonbky CYB/I co3naer U BBINOIHAST HX HE3AMETHO JUIS
Bac (TO K€ caMoe CIIPaBEAJIMBO U AJIs IPOLEAYPbl H3MEHEHHS CyLIECTBY-
FOIMX TaOMHII).
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NPEAYNPEXIEHVE: pasnnyna B cCHHTaKcHce

TO4HbBIM CUHTAKCUC MHCTPYKLMM CREATE TABLE MOMET HEMHOFO OT-
NM4aTbCA B Pa3NUYHbIX peasindaumax SQL. O6s3aTtenbHo o6paTtutech
K AoKymeHTauuun csoein CYB/] 3a AONONHUTENLHOM MHbOPMaLMeEN 1
BbISICHUTE, KaKoM B TOYHOCTH CMHTAKCUC HEOBXOAUM NS Hee U Ka-
KWe BO3MOXHOCTU OHa NoaaepKuBaeT.

IlonHoe paccMOTpeHHe BCEX TapaMeTPOB, IPUMEHSEMEIX IPH CO3Ia-
HUH TalJIHL, HE BXOJMT B 331391 JAHHOTO YPOKa. MBI pACCMOTPHM TOJIb-
KO OCHOBEL. 3a IOTIONHUTENbHOM HHbOpMaLueli o6paTuTecs K JOKYMeH-
Tanuu cBoeit CYB/I.

NMPUMEYAHUE: npumepb! ana KoukpeTHbix CYB]]

MHCTPYKUMKU CREATE TABLE ANSi KOHKpPETHbIX CYB/] npuBeaeHs! B
NPUNOXeHUU A.

Co3paHue npocToit Ta6auLLbl

YUro6H1 co3nars TabIHIly C IOMOIIBI HHCTPYKIHH CREATE TABLE,
HYXHO yKa3aTh CJICAYIOIHE JAHHBIE:

» MM HOBO# TaGJIHIBI, KOTOPOE 3a/1a€TCA TOCHe KIIOUEBBIX CIIOB
CREATE TABLE;

P 1MeHa K onpesieNieH s CTONOLOB TaGIHIbL, Ppa3eieHHbIE 3aATLHIMHY;

» B Hexoropeix CYB/ Taioke TpeGyeTcs, 9T06b1 GELIO 3a1aHO pac-
TIOJIOKEHHE TaOIHIIBL.

Crenyronias HHCTPYKIHA CO3HAET Tabmuny Products, 4acTo Mc-
NONB3YEMYIO B KHUTE. ’

Beop Vv

CREATE TABLE Products

(
prod_id CHAR (10) NOT NULL,
vend id CHAR (10) NOT NULL,

prod_name CHAR (254) NOT NULL,



Co3zpaHue Tabnuy 175

prod_price DECIMAL (8,2) NOT NULL,
prod_desc VARCHAR (1000) NULL
):

AHanu3 v

Kak Bugute, UMs TaOMMLBl YKa3blBacTCs Cpasy XKe IOCIeE KIrode-
BHIX CI0OB CREATE TABLE. Onpenenenue TaOnuIp! (Bce ee cToNO1bI)
3aKIII0YaeTCst B Kpyrible ckoOku. OnpeneneHus cTonb10B pasaensoTcs
sansTeiMu. [IpuBeneHHas B JaHHOM IpUMepe TaONuIa COCTOUT U3 IATH
ctosouoB. OnpeaeneHne KaxI0ro CToI0Aa HA9MHAETCS C UMEHH CToI0La
(KOTOPOE TOIKHO OBITH YHHKATBHBIM B IIpeenax JaHHOH TaOIHIbL), a 38
HUM yKa3bIBaeTCs THN AaHHBIX. (OOparuTech K ypoKy 1, 4To0sl BcroM-
HWTbh, YTO TAKOE THIIBI JaHHBIX. Kpome Toro, B mpunoxenun I' npuse-
JIEH TiepedeHb OCHOBHBIX THIOB JaHHBIX B SQL.) MHCTpYXKUNS B 1Ie10M
3aKaH4YHUBAETCS TOYKOH C 3amATOH, KOTOpas CTOMT MOCJIE 3aKphIBaoLIEH
KpYTJIO# CKOOKH. ‘

Panee yxe roBOpHMJIOCH, YTO CHHTAaKCHC MHCTpyKunH CREATE
TABLE 3aBucur oT CYB/I, 1 naHHbIA npuMep HalIAAHO JOKa3bIBAET 3TO.
B Oracle, PostgreSQL, SQL Server u SQLite uacTpykuus 6yzner pabo-
Tarh B IIpuUBeAeHHOM hopme, a BoT B MySQL Tin VARCHAR HOIKEH ObITh
3aMeHeH TunoM text. B DB2 3xadenne NULL JODKHO OBITH YAATIEHO U3
nociefHero crondua. IMeHHO MO3TOMY NPHIIIOCH HCIOIB30BaTh Pas-
JIMYHBIE CUEHAPHH co3manus Tabmun as kaxxoi CYB]J] (kak o6bsacHA-
€1Csl B IPUIIOKESHUH A).

COBET: popmaTHpOBaHHe HHCTPYKLIMH

MoMHWTE 0 TOM, 4YTO Npo6enbl MrHOPUPYIOTCA MHCTPYKUMaMu SQL.
MHCTPYKLIMIO MOXHO BBECTM B OAHOW A/IMHHOK CTPOKE UK pa3buTb
ee Ha HECKOJIbKO CTPOK; PasHuLbl Mexay HUMKU He 6yaeT. 3To no-
3BonseT dopMaTupoBaTtb IMCTUHIM SQL Tak, kak BaM yao6Ho. [o-
Ka3aHHas Bblle WHCTPYKUKUA CREATE TABLE — XOpOLWWKA Npumep
dopmaTupoBaHua SQL-3anpoca. Kog pa3buT Ha HECKOJIbKO CTPOK,
a onpefeneHus CToN6LOB BbIPOBHEHbI Npo6enamu Ana yaobcersa
YTeHus U pegakTupoBaHus. dopMaTupoBaTh UHCTPYKLMKM SQL no-
[l0GHbIM 06pa30oM He 06a3aTeNbHO, HO BCE Xe HaCTOATENBHO peKo-
MeHayeTcsl.
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COBET: samena cyuiecTByoumuX Taéamy

Korga Bbl co3paete HOBylO Tabnuly, yKa3biBaeMoe BaMU UMS He
JO/MKHO cyllecTBoBaTh B CYB/], nHaye Gyaer BbigaHO cooblieHne
06 olKnbKe. YTo6bl M36exaTh cnydanHomn nepesanucu, SQL Tpebyer,
4TO6bl Bbl BHAYane BPY4HYIO yaanunu tabnuuy (noapo6HOCTH onuca-
Hbl fanee), a 3aTeM BHOBb CO3[a/M ee, a He NPOCTOo nepesanucany.

Pa6oTta co 3HaueHussMu NULL

Ha ypoke 4 pacckaspIBasioch 0 TOM, 4TO Takoe 3HadyeHue NULL. Ono
TIOZIPa3yMEBaeT, YTO B CTONOIIE HE CONSPKUTCS HUKaKoro 3HayeHus. Cton-
6ell, B KOTOpOM JOMyCKarTCsa 3Ha4eHusA NULL, 03BOISET n00aBIAThL B
TabJIMIy CTPOKH, B KOTOPHIX HE IPEAyCMOTPEHO 3HAUCHHUE IS JAHHOTO
cron6ia. Cronber, B KOTOPOM He AOITycKaloTCs 3HadeHus NULL, He IpH-
HHUMaeT CTPOKH C OTCYTCTBYIOIIMM 3HaueHHeM. [IpyruMu clioBaMH, A
9TOro CTOJIONA Beeraa noTpedyeTcst BBOMUTH KaKOe-TO 3HaUYeHHe IIPHU JI0-
0aBII€HUH WIH OOHOBJICHUH CTPOK.

Kaxplit cronben Tabmuns! MoxeT OBITH MO0 mycThiM (NULL), 1100
He mycTiM (NOT NULL), B 5TO €r0 COCTOSHHE OTOBAPHUBAETCS B OIpeEIe-
JIEHMH TaOJMIBI Ha TaIe ee CO3MaHu. PacCMOTpHM CleIyIOIIHiA IPUMED.

Beop Vv

CREATE TABLE Orders
(

order num INTEGER NOT NULL,

order_ date DATETIME NOT NULL,

cust id CHAR (10) NOT NULL
)i

AHanu3 v

IMocpencTBoM 3TOM MHCTPYKIHHM co3maeTcs Tabmuua Orders, HEOO-
HOKpaTHO HCIIONB30BaHHAs B KHUTre. TaOluIia COCTOUT U3 TpeX CTOHGHOB:
HOMeEDp M J]aTa 3aKa3a, a Takke HAeHTHUKATOp KIneHTa. Bee Tpu cronb-
a ABJIAIOTCS HEOOXOMMMBIMH, U KAXKIBIA U3 HUX COAEPXKUT creruduka-
o NOT NULL, KoTopas 6y,11e'r MPENsTCTBOBaTh TOOABIEHHIO B TaOIUILY
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CTONGLOB C OTCYTCTBYIOIMM 3HadeHHeM. Tlpu ONBITKE NOGABIEHUS Ta-
xoro cTonbia GyaeT Bbiano coobluieHne 06 omubke, 1 J06aBUTH HeoI-
HYIO 3aIIUCh HE YAacTCA. :

B creayromeM npuMepe co3aeTcs Tabiuia, B KOTOpOr MOryT ObITh
cTonb1sl 000ux THHOB, NULL 1 NOT NULL.

Beop Vv

CREATE TABLE Vendors

( :
vend id, CHAR (10) NOT NULL,
vend_name CHAR (50) NOT NULL,
vend_address CHAR (50) ,
Vend_city CHAR (50) ,
vend state CHAR (5) ,
vend zip CHAR(10)

vend_country CHAR (50)
)i

AHanu3 v

ToCpenCTBOM 3ToM HHCTPYKIIMH CO3MaeTcs Tabnuua Vendors, Tak-
e HEO[HOKPAaTHO MCIIOJb30BaHHASA B KHHIC. Cron6us! ¢ HIEHTHUKA-
TOPOM M HMEHEM MOCTABIINKA HEeoOX0AMMEI, [103TOMY 00a OnpeaeaeHbl
kak NOT NULL (T.e. He JomycKaroue 35adenuit NULL). Ils1s ocTaib-
HBIX CTOJIOI[OB JAOIYCKAlOT 3Ha4eHusA NULL, HO3TOMY 1A HMX HE YKa3aHa
cnenu¢ukanus NOT NULL. 3nadenne NULL IpHHATO O YMOIYaHHIO, U B
orcyrcreue creruduxamuy NOT NULL OpeAnonaracTes, 9To 3Ha9CeHus
NULL JIOITyCTHMBI. )

NMPEAYNPEMOEHVE: ykasanne 3Ha4eHus NULL

Bo mHorux CYB/[] otcytcTBUE cneunduKkalmi NOT NULL TPaKTyetca
Kak NULL. OfHaKo He BO Bcex. B DB2 Hanuuve knioveBoro cnosa
NULL fiBASieTCs 0643aTeNbHbIM, U €CNU OHO HE YKa3aHo, reHepupy-
eTca coobieHue 06 owmnbke. O6paTUTECh K AOKYMEHTaLWu CBOEW
CYB/, 4To6bl NOMY4UTh UCHEPTbIBAIOWLYIO UHPOPMALIMIO O CUHTaK-
CUCE UHCTPYKLMU.
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COBET: nepBuuHbIe KIOMH W 3Ha4YeHMs NULL

Ha ypoKe 1 roBopm1/I0Cb 0 TOM, YTO NEPBUYHBIE KNIOYU — 3TO CTONG-
Ubl, 3Ha4eHUS KOTOPbIX YHUKANIbHO WAEHTUOULIMPYIOT KaXKaYo CTPOKY
Tabnuubl. CTonbLibl, AONYCKAIOLWME OTCYTCTBUE 3HAYEHUI, HE MoryT
MCNo/b30BaTbCA B Ka4eCTBE YHUKaNbHbIX UAEHTUDUKATOPOB.

NPEAYNPEXAEHUE: yro TaKoe NULL

He nyrtaiTte 3HayeHMs NULL ¢ NycTbIMM CTPOKaMu. NULL o3Hava-
€T OTCYTCTBUE 3Ha4YeHusl; 3T0 He nyctas cTpoka. Ecnu ykasaTtb B
Kode '’ (OBe OAMHAPHbIX KABbIYKK, MEXAY KOTOPLIMU HUYEro HET),
370 3Ha4YeH1e MOXHO 6yaeT BBeCTH B cTonbel, Tuna NOT NULL. My-
CTasi CTPOKa ABNAeTca AONYCTUMbIM 3HAaYE€HWEM; OHa He O3HayaeT
OTCYTCTBME 3Ha4eHus. 3HaueHuWs NULL 3afaloTcs TOAbKO nocpes-
CTBOM KJTI04EBOro ¢/10Ba NULL, HO He MyCTbiMKU CTPOKaMMU.

OnpepeneHue 3Ha4YeHUH MO yMONYaHUIO

SQL nosBonsier ONPEAEIATh 3HAYCHHSA 110 YMOTIAaHUIO, KOTOpEIe Gy-
AYT HCIIO/IB30BAHbI B TOM CIIy4ae, €CJIM IPH J06ABICHUH CTPOKH 3Haye-
HHE OIHOTO W3 IOJIEH HE yKa3aHo. 3HAYeHUs [0 YMOIYAaHHIO 3aJal0TCs
C IIOMOILIBIO KJIOYEBOro CyioBa DEFAULT B onpeaeneHusX CTONOILOB B
HHCTpYKIuH CREATE TABLE.

PaccmotpuM crenyronuit mpumep.

Beop Vv
CREATE TABLE OrderItems
(
order num INTEGER NOT NULL,
order_item  INTEGER NOT NULL,
prod_id CHAR (10) NOT NULL,
quantity INTEGER NOT NULL DEFAULT 1,

item price  DECIMAL(8,2) NOT NULL
)i

AxHanus v

ITocpencTeom 3ToH HHCTPYKLIHMHU co3naerca Tabnuna OrderItems,
coliepaalias OTHENbHbBIE 3IEMEHTHI 3aKa30B (CaM 3aKa3 XpaHUTCS B
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tabaune Orders). Cronber, quantity COREPXMT KOJHICCTBO KaX-
JIOTO TOBApa B 3aKase. B MaHHOM Mpumepe H0GaBIeHAE crieuubuKaHu
DEFAULT 1 B onucanue cronbna 3acrasnsger CYBJI monpasyMesarh Ko-
JMYECTBO, PaBHOE 1, €CIIM He yKa3aHO MHOE.

3HaYEeHHs TI0 YMOMYAHHIO YaCTO MCTIONB3YIOTCA AU XPAHEHHS 1aThl
¥ Bpemenn. K mpumepy, CHCTEMHasi 1aTa MOXeT OBITh HasHaueHa Kak
[aTa 0 YMONYaHHIO TyTeM yKa3aHus QyHKIMH WK nepeMeHHOH, HC-
[10JIB3yeMOii 171 CCBUIKH Ha CHCTEMHYIO JaTy. B 4aCTHOCTH, TI0JIB30BaTe-
11 MySQL moryT ykasats faty kak DEFAULT CURRENT_DATE (),BTO
BpEMsI KaK IOJB30BATEIAM Oracle HyXHO BBOAHMTE JaTy kak DEFAULT
SYSDATE, a nonb3osarensiM SQL Server — kak DEFAULT GETDATE ().
K CoKaIeHHI0, KOMAH/a, HCTIONb3yeMast I IOy dEeHNs] CHCTEMHOH JIaThl,
B xaxoit CYBJI cost. B Tabn. 17.1 npuBeseH CHHTAKCHC VL1 HECKOJIb-
xux CYB]I (ecnu Baura CYB/] He npencrasiicHa B 3TOM CIHMCKE, obparu-
TECh K €€ JIOKYMEHTAIUH).

TAB/IUUA 17.1. Mony4eHne CUCTeMHON AaTbl

Ccyb[l DyHKuusA/nepemeHHas
Access NOW ()

DB2 CURRENT DATE
MySQL CURRENT_ DATE ()
Oracle SYSDATE

PostgreSQL CURRENT_DATE

SQL Server GETDATE ()

SQLite date ('now')

COBET mcnonb3oBaHue 3HaueHWH DEFAULT BMecTOo NULL

MHorve pa3paboT4ymnKy 6a3 faHHbIX TPUMEHSIIOT 3Ha4EeHNA DEFAULT
BMECTO CTON6LOB NULL, 0COGEHHO B CTON6LAX, KOTOpbie 6yayT uc-
NONb30BaHbI B BbIYUCNEHUSX UK NPU TPYNNMPOBKE CTPOK.

OGHOB/NIeHHe TatnnL

Jly1s TOro 9T06BI OGHOBHTD ONpeNENeHne TAOHIIBL, CIEyeT BOCIIONb-
30BaThCs MHCTpyKUMed ALTER TABLE. HecmoTps Ha TO HTO BCE CYBA
MOAIEPKUBAIOT 3Ty HHCTPYKLHMIO, €€ BO3MOKHOCTH B 3HAYUTENHHOM CTe-
neny 3aBucaT ot konkpetHoi CYB/I. Huxke npuBeneH pan coobpaskeHui
I10 TIOBOJy TIPUMEHEHHs HHCTPYKIMH ALTER TABLE.
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B upeansrom ciyuae crpykTypa TaGaune! BOOGIIE He OMKHA Me-
HATBCA IIOCJIE TOTO, KaK B TaOMHIy BBEIEHH! JaHHbIE. B mponecce
pa3paboTku TabuuIl NOTpaTETe BpeMs HA aHATH3 OGyLyLIuX Mo-
Tpe6GHOCTEH MOMB30BaTENeH, YTOOb! IO3XKE HE NPUILLIOCH BHOCHTH
B CTPYKTYpy TaOJIHI] CyIECTBEHHBIE H3MEHEHHUS.

Bce CYBJ] no3sonsor 106aBusts cTon6ms! B YK€ CyIIECTBYIO-
e Tabuuupl, Ho HekoTopsie CYBJ] orpaHHYMBAaOT THITHL aH-
HEIX, KOTOPBIE MOTYT OBITh J0GABJICHSI (2 330/HO U NIPABHIA HC-
TIOJIb30BaHUS 3HaYeHu# NULL U DEFAULT).

Muorue CYB/I He m03BOISIOT yIaNsTh HIH H3MEHATH CTONGLB!
B TabnuLe.

Bonbumncteo CYB]] paspeniaer nepenMeHoBbIBATE CTOIOIIBI.

- Muorue CYB/] Hanaraior cepbe3Hble OrpaHHUCHHS HA U3MEHE-

HUSl, KOTOPBIM MOTYT IOABEPTHYTHCS 3allOIHEHHbBIE CTONGLEL, U
3HAYMTENILHO MEHBLINE OTPAaHUYEHUS — B CIIy4ae He3aIroHEH-
HBIX CTOJIOIOB.

Kak BuanTE, BHOCUTS H3MEHEHHS B CYLIECTBYIONINE TAOIUIIBI HUYYTh
He IIPOIIC, Y€M CO31aBaTh UX 3aHOBO. O6paTHTeCh K JOKyMEHTALHH CBO-
eit CYBJ], 4To0bI YTOYHHTE, YTO HMEHHO MOXKHO H3MCHSITD.

YT0OBI H3MEHHTE TaOIMITy OCPEACTBOM HHCTpYKuu ALTER TABLE,
HY>XHO 33/1aTh CJIEAYIOILYI0 HHPOPMAIHIO:

P nms TaGIHIBI, NOAIeKamIed H3MEHEHHIO (TaBMIA ¢ TAKHM HMe-

HEM JIOJDKHA CYLIECTBOBATh, HHaYe OyIeT BBIAAHO COOBIIEeHuE 06
omuOke);

» cmucox H3MCHCHPIﬁ, KOTOPBIC TOJIKHBI OBITE COCJIaHBI.

Iockonbky no6aBnenue cToNGLOB B TaGIHIly — eXMHCTBEHHAS Olle-
pauusd, noanepxkusaemas Bcemu CYBJI, HMEHHO ee MBI 1 paccMOTpHM B
Ka4ecTBe IIpUMepa.

BBop v

ALTER TABLE Vendors
ADD vend phone CHAR(20);
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AHanu3s v

IMocpencTBoM 3TOM MHCTPYKLIHUH B Tabnumy Vendors mobaBisercs
cronben vend_phone. Jlomken 6bITh yKa3aH THII JaHHBIX CTONONA. .

Jpyrue onepanuu, Takue Kak H3MEHEHUE WIIH yIalleHHe CTONIOIOB,
3aJaHNe OTPaHUYCHUI WU KIIoYeH, TpeOyIoT MOXO0XKET0 CHHTAKCHCA.
(Ot™MeTHM, YTO Ciaenylomuili nmpuMep OyaeT paboTaTh yKe HE BO BCEX
CVB[.)

Beop Vv

ALTER TABLE Vendors
DROP COLUMN vend phone;

-ClioXHbIe U3MEHEHHS CTPYKTYPbI TaONULBI OOBIYHO BBITONHSIIOTCS
BPYYHYIO H BKJIIOYAIOT CIIEAYIOIHE JTalbL.

1. Co3panue HOBO# TaONHIIBI C HOBBIM PACIIONOXKEHHUEM CTOIOLOB.

2. Hcnonp3oBanue MHCTPYKIMH INSERT SELECT (cM. ypok 15)
JUISL KOTTMPOBAHKSL JAHHBIX M3 CTapoi TabnHIsl B HOBYIO. B ciry-
Jae HEOOXOIUMOCTH 3aACHCTBYIOTCS (QYyHKIIMH TPeoOpa3oBaHUsA U
BBIYHCIIAEMBIE TTOTIS.

3. Tlposepka Toro ¢axra, YTO HOBas TabNHUIIA CONEPKHUT HyKHbBIE
IaHHEIE.

4. TlepeumenoBaHue cTapoi TabIMIpbI (U1K yHaJICHHE €€).

5. TlpucBoeHue HMEHH HOBOH TabIHIle, KOTOPOE paHee IPHUHAIIEKa-
JI0 cTapoi TabmuIe.

6. BoccTaHOBIEHHE TPUITEPOB, XPAHUMBIX NPOLELYP, HHAEKCOB H
BHEIUHMX KJTI0YEH, €CITH 5T0 HEOGXOTUMO.

NMPUMEYAHUE: mHCcTpyKLMSA ALTER TABLE B SQLite

SQLite orpaH14YMBaET nepeyeHb onepaLmi, KOTopble MOXXHO BbINon-
HATb C MOMOLLbIO UHCTPYKUMK ALTER TABLE. OQHO U3 Haubonee
BaXHbIX OrpaHUYEHUit 3aKJTI04aeTCs B TOM, 4TO B aToi CYB/] Henb-
351 NPUMEHNATb AAHHYIO MHCTPYKLMIO 415 U3MEHEHUA NEPBUYHBIX U
BHELUHWX Kto4yer. OHM AOMKHbI YKa3biBaTbCs TONBKO B HaYaibHOM
MHCTPYKLIMK CREATE TABLE.




182 YPOK 17. Cosgatue 1abimu M pabota ¢ HUMU

NPEAYMPEMAEHVE: akkypaTHO MCNONbL3YHTe HHCTPYKLMIO
ALTER TABLE

MHCTpYKuMio ALTER TABLE cneflyeT UCMoNb30BaTh ¢ 0CO60M 0CTO-
POXHOCTbIO. [pexae YeM BbINONHATL AaHHbIM 3anpoc, y6eauTech B
TOM, YTO Y Bac €CTb MOJHbIM KOMMIEKT PE3ePBHbIX KOMWUIA (CXeMb!
W caMux AaHHbiX). BHeceHue nameHeHuin B Tabnuuy 6a3sbl AaHHbIX
Henb3s OTMeHUTb. Ecnu Bbl f06aBUTE B HEE HEHYXHble CTONGLbI,
y Bac He 6yeT BO3MOXHOCTH yAanuTb UX. AHANIOrMYHO, ECNU Bbl yAa-
nuTe cTonGeL, KOTOPbLIM Bam Ha CaMOM eNie HYeH, TO PUCKyeTe Mno-
TepATb BCE AaHHble, COAEPKABLUMECS B HEM.

Yaanenue taonuy

Vnanenue Tabmun (MMeeTcs B BHAY yAAJICHHE CaMUX TaOluI, a He UX
COIEPKUMOT0) — OHYeHb NPOCTOH mpouecc. TabnuIpl yIansoTes ¢ 1I0-
MOIIIBI0 HHCTPYKIMK DROP TABLE.

Beog v

DROP TABLE CustCopy;

AHanus v

OTa uHCTpYKIHs yaanseT Tabnuny CustCopy (KOTOPYIO MBI CO3AIH
Ha ypoke 15). B 1anHOM citydae He TpeGyeTcs HHKAKOTO MOATBEPIKICHHS, 1
HEBO3MOYKHO BEPHYTHCA K IIPEKHEMY COCTOSHHIO — B PE3YIIETATE IPHME-
HEeHHs MHCTPyKuuH DROP TABLE Tabmuija OymeT Oe3BO3BpaTHO yaajeHa.

COBET: ncnonb3oBaHHue pe/iiiMOHHbIX NpaBun pas
npepoTBpaljeHUs OIMGOYHOro yaaNneHun

Bo MHorux CYB/], npuMeHsioTea npasuna, NpensTcrayioLyme ynane-
HWIO TabnuLl, CBA3aHHLIX C APYrMMK Tabnuuamu. Ecin 3T npaBuna
[IeNCTBYIOT M Bbl MPUMEHSIETE UHCTPYKLMIO DROP TABLE M0 OTHO-
WeHUIo K Tabnuue, KoTopas cBa3aHa ¢ apyron Tabnuuen, CYB/ 3a-
6/10KMpyeT onepauuio o Tex Nop, Noka He 6yaeT yaaneHa AaHHas
cBA3b. TaKoe nosefeHWe NPUBETCTBYETCS, MOCKO/bKY Gnarofaps
€My MOXHO BOCMPEenATCTBOBaTb OWWGOYHOMY YAANEHUIO HYMHbIX
Tabnuy,.
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NepenmeHoBaHue TadAMLY

B pasupix CYBJl nepeuMeHoBaHHEe TaGNHI[ OCYIIECTBIAAETCS TO-
pasHomy. He cyiecTByeT »eCTKHX, YCTOABIIHXCA CTAHIAPTOB Ha BHIIION-
HeHue 910 onepanuu. [lons3oBarenu DB2, MariaDB, MySQL, Oracle
u PostgreSQL MoryT NpuMeHATs HHCTPYKLHIO RENAME. IToms30BaTensm
SQL Server gocTymnHa XpaHuMas nponeaypa sp_rename. SQLite moz-
JICPKUBACT EPEMMEHOBaHNE TabIMI HOCPEICTBOM HMHCTPYKIMH ALTER
TABLE.

BazoBwlii cuBTAKCHC U1 BCEX Olepanuii epenMeHOBaHus Tpebyer
YKa3aH¥sl CTaporo ¥ HOBoro MMeH. OHAKO CYLIECTBYIOT Pa3/iH4Ksl, 3aBH-
csmme oT peanusauu. O6paruTech k foKymenTauuu cBoert CYB]I, uro-
OBl y3HATh IETAJIH OTHOCHTENBHO NONEPKMBAEMOTO €10 CHHTAKCHCA.

Pe3iome

Ha 3ToM ypoke BEI 03HAKOMUIIHCE C HECKOJIBKHMH HOBEIMH MHCTPYK-
muamu SQL. MHCTpykuus CREATE TABLE npegHasHaueHa IS CO3/a-
HHSL HOBBIX Tabnuu, ALTER TABLE — Id H3MeHEHHS CTOJIOIOB Ta-
Gruupl (Wi Ipyrux 0OBEKTOB, TAKUX KaK OrPaHMYEHHs WM WHIEKCHI),
a HHCTpyKuusA DROP TABLE MO3BOJSAET MOJHOCTBIO YAAIUTH TabIHILy.
Bee 9TH HHCTPYKIIMM Hy)XHO HCIIONB30BATH C 0COG0M 0CTOPOKHOCTHIO
H TOJIBKO IOCNIE CO3NaHUs PE3EPBHBIX KOMHH 6a3bl JaHHBIX. [IoCKOMbKY
TOYHBIA CHHTAKCHC 3THX MHCTPYKLHH BAPHUPYETCA B 3aBHCHMOCTH OT
CVYB/1, Bam npuzercs obpaTtuThCs K JoKyMeHTanuu ceoeit CYB/] 3a no-
TOJHHTENLHOM MHbOpPMALIHeH.






YPOK 18
NpeacraBneHus

Ha smom ypoxe pacckasvieaemes o mom, umo maxoe npedcmasnenus,
Kak onu pabomaiom u 3auem oHu HyJcHol. Bol maxoice y3naeme, kax uc-
nonb306amb npedcmaenenus Ons ynpoweHus Hekomopwix SQL-3anpocos,
USYUEHHBIX HAMU HA NPEObIOYUJUX Ypokax. '

Y10 TaKoe npeAcTaBNeHUA

IIpencraenenus — 3To BHpTyasibHble Tabmuuel. B oTimune or Ta-
OruL, COofIepKalTiX NaHHBIC, NPEACTABIEHNS COIEPKAT 3aIPOCH], KOTO-
PBIe TMHAMUYECKHU U3BIEKAIOT JaHHBIE, KOIZA 3T0 HEOOXOAMMO.

MPUMEYAHME: noppepixka B pasubix CYBJ1

Microsoft Access nopaepuBaeT NpeacTaBNeHUs], HO HE TaK, KaK aTo
NPUHATO B CTaHAAPTHbIX peanu3auusax SQL. Takum o6pasom, npu-
Mepbl JAHHOIO YpOKa He NpUMeHUMbI K Access.

lMopaepxKa npeactaBneHuit Gbina go6asneHa 8 MySQL Bepcuu 5.
B 6onee paHHux Bepcusix CYB/] npuMepsbl JaHHOTO YpoKa pa6oTaTth
He 6yayT.

SQLite noaaepxu1BaeT NpeacTaBneHUs, JOCTYNHbIE TOAbKO ANS YTe-
HUs. X MOXHO co3aaBaTb M NPOCMaTPUBaTh, HO MX COAEPHMMOE
Hesb35 06HOBAATH.

JIy4mimii cioco6 o6BACHUTE, YTO TAKOE HPEACTABIEHHSA, — PACCMO-
TPeTh KOHKPETHBIH nmpuMep. BepHeMcs k ypoxy 12, Ha koTopoM 6blia
CO3/laHa cenyromas HHCTpYKHA SELECT Uit U3BIICYEHHUS JaHHBIX Cpa-
3y U3 Tpex Tabmu.
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Beop Vv

SELECT cust_name, cust_contact

FROM Customers, Orders, OrderItems

WHERE Customers.cust_id = Orders.cust_id
AND OrderItems.order_num = Orders.order_num
AND prod _id = 'RGANO1';

DTOT 3ampoc MO3BONIAET U3BJIEUD HHPOPMALIHIO O KIHEHTAX, KOTOPBIE
3aKa3alM yKa3aHHBIH ToBap. Jlo6ok mons30BaTelb, KOTOPOMY HeoOXomu-
MBI TaKHe JaHHBIE, JOIDKEH ObUI 6bl pa300paThes B CTPYKTYpPE TaOMHLIbI,
a TaKKe B MeTouKe 06beruHerus Tabaui. UTo6k! H3BIe4b aHATIOTHYHbIC
JAHHBIE VIS APYTOro ToBapa (WIH M HECKOTBKUX TOBapOB), [OCIeIHEe
ycioBHE B IpeioxeHnn WHERE npuaeTcs MOAUGHIIPOBATE.

Teneps MPEAIIONOXHM, YTO BECH ITOT 3aPOC MOXKHO COXPAHUTE B
BHJI€ BUPTyapHOH Tabmuipl ProductCustomers. Toraa g nonyye-
HHS TeX K€ CaMbIX JAHHBIX JOCTATOYHO OBLIO OBI CHENaTh CIeAyIomee.

Beop V'

SELECT cust_name, cust_contact
FROM ProductCustomers
WHERE prod id = 'RGANOl';

D70 Kak pa3 TOT Cly4ai, KOra Hy>KHBI IIPEACTaBICHUS. Tabmuia
ProductCustomers SBISETCS HPEICTABICHUEM, TIOCKOJIBKY OHa He CO-
JEPXKUT KaKHX-TH60 cTONOIOB WK AaHHBIX. BMECTO HMX XpaHHUTCA 3a-
TIPOC — TOT CaMBlii, KOTOPBIH OBUI HCIIONB30BaH BBILIE IS o0BeIMHEHNS
Tabnum.

COBET: cornacopannocTb CYBJ1

CUHTaKCHC CO3aHns NpeAcTaBieHni OAUHAKOB BO BCEX OCHOBHbIX
CYBA.

3auem HYXXHbl NpeAcTaBNeHUs

Brie 651 pACCMOTPEH OJMH M3 CITyYaeB UCIIOIb30BaHMA IPEACTAB-
neHus. JIoBONBHO YacTO OHU HPHMEHAIOTCA JUIA BBINOIHEHUS CIEIYIO-
[IMX ONEpalyi.
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» IloBTOpHOE HCIONIB30BaHNE HHCTPYKIHE SQL.

> VnpouleHue co)HbIX 3ampocoB. [Tocre Toro Kak 3ampoc moaro-
TOBJIEH, €I0 MOXXHO C JIETKOCTHIO HCIIOIB30BATh HOBTOPHO, M JUIs
3TOTO He MPUIETCA Pa3OUPaThes B HIOAHCAX €0 paGoTHL.

» BriBox ¢parMeHTOB TaGNHUIBI BMECTO BCeil TAGIHIIBL.

» 3amwra nanuex. [Toap30BaTEIIM MOYKHO IIPENOCTABHTE TOCTYII K
OIpEeIEICHHOMY IIOAMHOXECTBY TaOIIHII, @ HE KO BCEM TabIHIIaM.

» Usmenenne (pOpMaTHPOBAHKA U CIOCO6 OTOGPAKEHHS JAHHBIX.
Ilpencranenns MOTyT BO3BpaIlaTh JaHHbIE, OTGOPMATHPOBAH-
HBIE ¥ 0TOOpaKaeMble He TaK, KAK OHU XPaHATCA B TabIuLax.

Cosnannble IpeCTaBICHAS MOXKHO UCMONB30BaTh TOYHO TaK XKe, KakK
U Tabauubl. MOXHO BEIIIOJIHATD UHCTPYKUUY SELECT II0 OTHOLIEHHIO
K HHM, QUIBTPOBATh M COPTHPOBATH B HUX JAaHHBIE, OOBEXMHATD Mpe/-
CTaBJICHHUA C JPYTUMHU NPEACTABICHUSMH WU TabIHLIAMHU M, BO3MOXHO,
Jaxe 100aB/IATh B HUX JaHHBIE Wik 0OHOBIATE uX. (Ha mocnensioro ome-
palliIo HaNaralTcs onpeAeneHusle orpaduyeHus. O6 stom Gyzmer pac-
CKa3aHo Jajee.)

BaxHo He 3a6BIBaTh O TOM, YTO IPEICTABIEHHS — 3TO BUPTYaIbHbIE
Ta0JIHLBL, JaHHbIE KOTOPBIX XPAaHATCS B ApYTuX Tabnunax. IIpeacrasme-
HUS HE COTEPIKAT NaHHBIX KAK TAKOBBIX, JIO3TOMY CTPOKH, KOTOPBIE OHH
BO3BPAI[AIOT, U3BJIEKAIOTCA U3 Ipyrux Ttabnui. Ecau mamHble THX Ta-
O H3MEHAIOTCA, IPEACTABIEHHS OOHOBATCS ABTOMATHYECKH.

NMPEAYNPEX/EHWE: npo6nembl NpoM3BOAUTENBHOCTH

MocKoNbKy NpeacTaBNEHUS HE COLEPIKAT AaHHbIX, Kb pas, Kor-
Aa Npo1cxoaunT o6paLieHne K HUM, Ans BbINONHEHUS 3anpoca npuxo-
AUTCA NPOBOAWUTL ONpPEeAENEeHHbI MOMCK. ECNW Bbl CO3aJ11 CIOXHOE
NpeAcTaBNeHNe C HECKObKUMU 0GbeaUHEHUAMM M GUITETPaMU UK
€Cnu Gbink 3a1eCTBOBaHbI BIIOXKEHHbIE NPeACTaBNeHUs, NPou3-
BOAUTENbHOCTb CYB/] pe3Ko CHU3MTCA. PeKoMeHayeTcsi NpoBecTy
TeCTMpOBaHUe, MNpemae 4em Co34aBaTb MPUNOKEHUS, B KOTOPbIX
MHTEHCUBHO UCMONb3YIOTCS NPeACTaBleHUs.

MpaBuna u orpaHu4eHUs NnpeacTaBAeHUMN

Ilpexne yem co3naBaTh PEACTABIEHHS, CEAYET Y3HATH O CBA3AHHBIX
C HUMM OorpaHu4eHMsax. K coxaneHuo, npeicTaBieHns BecbMa CIlelu-
Guuns 11a kaxnoit CYBJ], mosromy o6s3atensno obpaTutech K JIOKY-
MenTanuu cBoeit CYB/].
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Hwxe mpuBeneHO HECKONBKO CaMbIX OOLIMX IPAaBHI U OTPaHUYEHUId,
KOTOPBIMH CJIELYET PyKOBOACTBOBATHCS IIPH CO3IaHUH H MCHOJIB30BaHHU
MPEeCTaBICHUI.

» IlpencraBneHusi, kKak M TaOIMLBI, AOJDKHBl UMETh YHHMKAJIbHBIE

uMeHa. (OHH He MOTYT OBITh Ha3BaHBI TaK e, KaK IApyrue Tabmu-
bl WM TIPEJICTaBIICHHSI. )

He cymecrByet orpaHi4eHHs Ha KOJIMYECTBO IIPeCTaBIeHHUH, KO-
TOpbIE MOTYT OBITH CO3IAHbL.

st Toro uTo0BI CO3aTh NPEACTaBICHNE, HEOOXOIMMO HMETh CO-
OTBETCTBYOILE IIpaBa NocTyma. OOBYHO HX NMPEJOCTABNAET ajl-
MUHHCTPATOp 0a3bI JaHHBIX.

IpencraBneHus: MOTYT OBITH BIOXKCHHBIMH. JTO O3HA4aeT, 4TO
MIpEACTaBICHHE MOXKET OBITh CO3JaHO IOCPEACTBOM 3aIpoca, Ko-
TOPBIA WU3BJIEKaeT JaHHbIE U3 APYIoro mpeacTaBieHus. ToyHoe
KOJIM4eCTBO ypoBHe# BinoxeHus 3aBucutT oT CYBJI. (BnoxeHHble
MPEACTAaBICHUS MOTYT CEPhE3HO CHU3UTH IIPOH3BOAUTENBHOCTD
IIpH BBHITOTHEHUH 3alIpoca, IO3TOMY HX HY)KHO OCHOBATENBHO
[IPOTECTHPOBATD, MIPEK/E YeM IPUMEHATh Ha IPAKTHKE.)

Bo muorux CYB]] 3anperiaercs UCIIOIb30BaHHE MPEIOKEHUL
ORDER BY B 3anpocax K IPeACTaBICHUAM.

B nexoropeix CYB]I TpeOyercst, 9ToOB! KaxIblif BO3BpaIlaeMbIi
cronbern oOnagan UMEHEM, — 3TO MOAPa3yMEBAET HCIIOJIb30Ba-
HHE [ICEBIOHMMOB, €CIIH CTOIONEI MPECTaBIAIOT COO0H BEIUHC-
nsemMsle noist. (CM. ypok 7, Te paccKa3plBaIoCh O ICEBIOHUMAX
CTOJIOLIOB.)

IpencraBienus Henb3s UHIAEKCHPOBaTh. OHU TakXkKe HE MOIYT
HMETh TPUITEPOB HJIM CBA3aHHBIX ¢ HUMH 3HaYCHUH [0 YMOTYaHHUIO.
B mexoropeix CYB/I npeacTaBneHus TPAKTYIOTCSA KaK 3apoCkl,
TpeIHa3HaYeHHbIE TOJIBKO JUIS YTEHHS. DTO 03HAYACT, YTO U3 Ipes-
CTaBJIECHHUI MOXKHO H3BJIEKATh JaHHBIC, HO UX HEJb35 3aHOCHUTH B
TabIHUIBI, HA OCHOBE KOTOPBIX OBLIO CO31aHO nmpencTasnenue. O6-
paruTech K nokymenTauuu cBoeit CYBJI, 9To0bl y3HaTH AeTanu.
Hexortopsie CYB]] mo3BOJISAIOT co3AaBaTh NPEACTaBIECHHA, KOTO-
phie He paspeiarT J00aBIATh WiIH OOHOBIATH CTPOKH, ECIIH 3TO
MOXET IPUBECTH K TOMY, YTO CTPOKH yxe He OydyT SBIATHCA da-
CTBIO JaHHOTO NpencTasiaeHus. Harmpumep, eciiu npencTaBieHue
BO3BpAaLIaeT TOJBKO HHPOPMANUIO O KIMEHTaX, UMEIOIUX aape-
ca 3MEeKTPOHHOMN IOYTHI, OOHOBICHNE HHPOPMALIUH O KJIUEHTE C
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LENBIO YAAICHHs €ro afpeca 3IeKTPOHHOH IMOYTHI MPHBEACT K
TOMY, 4TO JAAHHBIH KJIHEHT OyJeT UCKII0YEH U3 Ipe/ICTaBICHHS.
TakoBO MOBENEHKME O YMOITYAHHIO, H OHO JOILyCKAeTCsi, HO He-
kotopsie CYB/] criocoOHBI PENATCTBOBATH BOSHUKHOBEHHIO 110~
IOOHBIX CIIydaeB.

COBET: o6paTuTech K JOKyMeHTaluu csoei CYB]l

CrMCOK 3TUX NpaBui JOBOJbHO AUHHbIA, U AOKYMEHTaLuUs Baluen
CYB/l No4TH HaBepHAKa COAEPIMT eLLe KaKue-To npasuna. MNpuaet-
€S MOTPaTUTL HEKOTOPOE BPeMsl Ha U3y4yeHWe NoA0BHbIX OrpaHuye-
HWi1, NpeXae YeM 6paTbes 3a CO3AaHue NpeacTaBleHnH.

Co3paHMe npeAcTaB/IeHHH

WTak, BBl 3Ha€TE, YTO TAKOE HPEACTABICHU (M KaKMMH MPaBUIaMU
clIeyeT PyKOBOACTBOBAThCs pH pabote ¢ Humm). Temepn pasbepemctl,
KaK OHM CO3Ja0TCs.

IpencraBneHus CO3MAIOTCA C IOMOLIBIO HHCTPYKUMU CREATE VIEW.
AmnanoruyHo HHCTpyKUud CREATE TABLE, JaHHYIO HHCTPYKIHMIO MOX-
HO HMCIIOJIB30BaTh TOJIBKO JJIs CO3JAaHMS MPEACTaBICHUA, KOTOPOro mpe-
JKJI€ HE CYILIECTBOBAJIO.

NPUMEYAHWE: ypanenue npeacTaBieHMM

[nsa ynanenus npeactaBneHns npegHasHayeHa MHCTPYKLUS DROP
VIEW. E€ CMHTaKCcKC NpocT:

DROP VIEW mMs _npencTaBJIeHM;

Y1o6bl nepesanucatb (MM 0OHOBUTL) MpeacTaslieHue, BHavane
HY)KHO MPUMEHMUTL MO OTHOLIEHWIO K HEMY MHCTPYKLIMIO DROP VIEW,
a NoToM 3aHOBO €03JaTb NpeAcTaBeHue.

Ucnonb3oBaHue NpeACTaBJIEHUN Ana

YNPOLLEHUS CIOXKHbIX 06beAUHEHUH
‘-Iame BCEro NpeacTaBiICHUs HCIIOJIB3YHOTCA It yl'IpO].LICHI/IX CJIOX-

HBIX 3aIIPOCOB, U HEPEIKO ATO OTHOCHTCS K 00beIMHEHHAM. PaccMoTpuM
CIIEAYIOIUH MpHUMep.
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BBop Vv

CREATE VIEW ProductCustomers AS
SELECT cust_name, cust contact, prod id
FROM Customers, Orders, OrderItems
WHERE Customers.cust_id = Orders.cust_id
AND OrderItems.order num = Orders.order num;

AHanus v

ITocpencTBoM 5TOH MHCTPYKIMH CO3IAeTCs NPEACTaBIEHHE Pro-
ductCustomers, KOTOpoe 00bETUHSIET TPH TAONUIBI IS MONYYEHUS
CIHCKa KJINEHTOB, 3aKa3aBIINX KakoH-HUOyAb ToBap. Ecinu 3aTeM BBITON-
HMTb MHCTPYKLIMIO SELECT * FROM ProductCustomers, OHa BEpHET
CIIMCOK BCEX KIIMEHTOB, CACIABIINX 3aKa3bl.

Jns nosrydeHus Cucka KIIMEHTOB, 3aKa3aBIINX ToBap RGANO1, He-
00XOZIMMO BBIIOJIHUTE CIIEAYIOLICE.

Beop Vv

SELECT cust_name, cust.contact
FROM ProductCustomers
WHERE prod id = 'RGANO1';

BoiBOp V

cust_name cust_contact
Fun4All Denise L. Stephens
The Toy Store Kim Howard
Ananus v

OTa HHCTPYKLHS M3BJIEKACT YKa3aHHbIE NaHHBIE U3 IPEICTAaBICHUS
6naronaps npeyioxkenuto WHERE. Korna CYB]] o6pabarsiBaeT Takoii 3a-
Tpoc, OHa N06aBIseT yKa3aHHOE YCIOBHE K M0OOMY YyKe CyIIECTBYIOLIe-
My IpemioxeHuto WHERE B 3ampoce caMoro mpeAcTaBiieHus, onaroxaps
yeMy JlaHHbIe QUIBTPYIOTCS IPABUIBHO.

TaxuM 00pa3oM, HpeACTaBIEHUS MOTYT 3HAYUTENHHO YNPOCTUTH
cinoxHble MHCTpYKUUK SQL. Mcnone3ys npencTaBieHUs, MOXHO OHH
pa3 3amucars kox SQL 1 3aTeM HOBTOPHO NIPUMEHSTH €T0, KOIja BO3HHUKA-
€T TaKasi HEOOXOAUMOCTb.
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COBET: cosgaHHe NOBTOPHO UCMNONAb3yeMbiX NPEeACTABNCHHH

Xopollei ugeen aBnseTcs cosfaHuWe NpeacTtaBNeHU, He NpuBA-
3aHHbIX K KOHKPETHbIM AaHHbIM. Hanpumep, npeacraBnexHue, cos-
JaHHOe B npejblaywieMm npumepe, BO3BPALLAET MMEHa KIIMEHTOB,
3aKa3aBlUKMX BCe TOBapbl, @ He TONbKO TOBap RGANO1L (ANna KOTopo-
ro npeacrasfieHUe nepBoHayaibHO U co3aaBanoch). Pacwunpenue
AvanasoHa npeactraBneHUs MNO3BOJIIET MHOIMOKPATHO MCMOJNb30-
BaTb €ro, U TEM CaMbIM YCTPaHSAETCS HEO6XOAUMOCTb B CO3AaHUU U
XpaHeHWU MHOXECTBa MOXOXKUX NpeacTaBneHn. ATo fenaeT Takoe
npepcrasnexue ewe 6onee apOEKTUBHbLIM.

Ucnonb3oBaHue npeacTaBieHUNn anqa
nepedopmaTupoBaHUa U3BJIEKaeMbIX JaHHbIX

Kax yxe roopunoch paHee, ApyTHM PacHpOCTPAaHEHHBIM CIIyd4aeM
HCIIOJIb30BAHUS NIPEACTABICHUH ABIIACTCA HepeopMaTupoBaHie H3BIIe-
KaeMBbIX JaHHBIX. Clenyromas HHCTpyKius SELECT (cM. ypok 7) BO3-
BpaIllaeT UM IOCTABIIHKA U €T0 MECTOHAXOXK/IEHHE B OOHOM KOMOHHU-
POBaHHOM BBIYHCIISIEMOM CTOJIOIIE.

Beop v

SELECT RTRIM(vend name) + ' (' + RTRIM(vend country) + ')
AS vend title

FROM Vendors

ORDER BY vend name;

BuiBO V

vend_title

Bear Emporium (USA)
Bears R Us (USA)

Doll House Inc. (USA)
Fun and Games (England)
Furball Inc. (USA)
Jouets et ours (France)

IToxa3zaHHas HUXXe MHCTPYKLHS aHAJOIMYHA BEILENPHUBEACHHOM,
HO B Hell MpUMeHseTcs omepaTop | | (ero Mbl TakXKe paccMaTpPUBaIH Ha
ypoke 7).
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Beop v

SELECT RTRIM(vend name) || ' (' || RIRIM(vend country) || ')'
AS vend_title

FROM Vendors

ORDER BY vend name;

BobiBop Vv

vend_title

Bear Emporium (USA)
Bears R Us (USA)

Doll House Inc. (USA)
Fun and Games (England)
Furball Inc. (USA)
Jouets et ours (France)

Temnephb MpeAIIONOKUM, YTO PE3YIBTATHL PErYIAPHO TPEOYIOTCS B Ta-
KoM opMmaTe. BMecTO TOro 4ToGHI BHIMONHATE KOHKATEHALMIO BCAKKI
pas, Xorga B 3TOM BO3HHKAeT HEOOXOAUMOCTb, MOXKHO CO3AAaTh MpPEef-
CTaBJIEHHE U HCIONIB30BaTh €ro BMeCTO oO0beauHenus. s npespanie-
HMS 3TOH MHCTPYKI[HH B NIPEACTABIECHUE HY)KHO IIOCTYITHTH CIELYOIIUM
obpazom.

Beop Vv
CREATE VIEW VendorLocations AS
SELECT RTRIM(vend name) + ' (' + RTRIM(vend country) + ')'

AS vend title
FROM Vendors;

A BOT CHHTaKCHC C HCIIOB30BaHHEM omeparopa | |.

Beop v

CREATE VIEW VendorLocations AS

SELECT RTRIM(vend name) || ' (' || RTRIM(vend country) || ")'
AS vend title

FROM Vendors;
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AHanus v

IMocpencTsoM 3Toi HHCTPYKIMH CO34AETCS PEACTABIEHHE, HCIIONb-
3yIOIee B TOYHOCTH TOT XK€ CaMBbIi 3aIpoc, YTO U B MPeNbIAYINEH HH-
cTpyKuud SELECT. YTo6B!I H3BJI€YS NaHHEIE, HEOOXOMUMEIE IS CO3Ia-
HHS TOYTOBBIX HAKJIEEK, BEIIOIHUTE CIICAYIOLIEE.

Beopg v

SELECT *
FROM VendorLocations;

BoiBOp V

vend_title

Bear Emporium (USA)
Bears R Us (USA)

Doll House.Inc. (USA)
Fun and Games (England)
Furball Inc. (USA)
Jouets et ours (France)

NMPUMEYAHMVE: Bce orpaHu4eHMs HHCTPYKUUH SELECT
COXpPaHAIOTCAH

PaHee y)e roBopunoch 0 TOM, YTO CHHTAKCUC CO3/jaHus MpeacTaB-
NleHui ocTaTo4HO cornacoBaH B pasHbix CYB/,. Ho oTkyaa Toraa Tak
MHOr0 BEPCHUi CUHTaKCMCa MHCTPYKLKUIM? [leno B ToM, 4TO npeacTas-
NleHne NpPoCTo CKPbIBAET MHCTPYKLUMIO SELECT, CUHTAKCUC KOTOPOH
AOMKEH YETKO COOTBETCTBOBATL NPaBuUiam M OrPaHUYEHHUAM, NPU-
HATbIM B Ucnonb3yemoit CYB/.

Ucnonb3oBaHue npeacTaBNeHUn ans
bunbTpaummM HeXenaTeNnbHbIX JaHHbIX

IIpencraBnenns MOTyT TakxkKe OKa3aThCs MOJE3HBIMH JUIS TIPUMEHE-
HHS PacIpOCTPaHEHHBIX yCIoBuM WHERE. Hampumep, BaM MOXeET IOHa-
NOOUTHCS ONpPeNeNIuTh NMpeAcTaBiene CustomerEMaillist Takum
00pa3oM, 9T06B! OHO OTGUILTPOBEIBAIO KIMEHTOB, HE HMEIOMINX amgpe-
COB BNIEKTPOHHOM MOYTHI. J[11s 5TOro HEOOXOMUMO CO3LATh CIEMYIONIYI0
HHCTPYKLHIO.

7 3ak. 1273
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Beop Vv

CREATE VIEW CustomerEMailList AS
SELECT cust id, cust name, cust_email

FROM Customers ‘

WHERE cust_email IS NOT NULL;

AHanu3 v

OueBuaHO, oTnpaBJIxﬂ cOO0O0IIeHHEe B CIIMCOK PACCHUIKH, CIIEA0BAIO
OB IPOIYCTUTH KJIMEHTOB, Y KOTOPBIX HET apeca 3JIEKTPOHHOH MOYTHL.
B nannoM ciydae npemnoxenue WHERE OT(GUIBTPOBBIBAET CTPOKHU, IME-
1olMe 3Ha9eHus NULL B cTonfiie cust _email, Tak 9TO COOTBETCTBYHO-

1LIUEC 3aIMCH HE 6yI[yT H3BJICKAThCA.

Teneps npencrapnenne CustomerkEMaillist MOXHO HCHONB30-
BaTh OJOGHO JIF0oOOH Apyroi Tabmue.

BBop Vv

SELECT *
FROM CustomerEMaillist;

BoiBOp V

cust_id cust_name cust_email

1000000001 Village Toys sales@villagetoys.com
1000000003 ©  Fun4All jjones@fundall.com
1000000004 Fun4All dstephens@fun4all.com

TOMaTUYECKHU.

NMPUMEYAHUE: npepnoxeHusa WHERE

Ecnu npeanomeHne WHERE UCMONb3YETCH NPH M3BNEYEHUU AaHHbIX.
13 NpeacraBneHuns, ABa Habopa yciosui (04HO B CaMOM NpeAcTaB-
JIeHWUKn ¥ gpyroe, nepegaBaemoe emy) 6yayT CKOMOMHUPOBaHbI aB-

»

Ucnonb3oBaHue npeacTaB/ieHUNn
C BbIMUCA€MbIMHM NOAAMHM

IlpeacraBienus Ype3BBIYAHHO MOJIE3HBI A YNPOIIEHHS 3alIPOCOB
¢ BBIYHCISAEMBIMH nossmu. Hipke npuBeneHa MHCTpyKuus SELECT,




Co3paaHue npeacTaBneHui 195

BIICPBBIC HCIIOIL30BaHHAS HAMU Ha ypoke 7. OHa U3BJIEKAET DIEMEHTHI
YKa3aHHOTO 33aKa3a M BBIYHCIISET CYMMAapHYK CTOMMOCTB JUIS KaXKIOTO
9IeMeHTa.

Beop v

SELECT prod id,

quantity,

item price,

quantity*item price AS expanded price
FROM OrderItems
WHERE order num = 20008;

BuiBop Vv

prod id quantity item price expanded price
RGANO1 5 4.9900 24.9500

BRO3 5 11.9900 59.9500

BNBGO1 10 3.4900 34.9000

BNBGO02 10 3.4900 34.9000

BNBGO03 10 3.4900 34.9000

I[J'Iﬂ IIPEBpAICHUs €r0 B IIPCACTABIICHHE HCO6XOI[I/IMO BBIIIOJTHHUTH
cleaymouiee. '

BBop v

CREATE VIEW OrderItemsExpanded AS
SELECT order num,

prod_id,

quantity,

item price,

quantity*item price AS expanded price
FROM OrderItems;

Urto6r1 monmyquTs HHbOpMALHIO 0 3aKaze 20008 (oHa GbUIa BEIBeeHA
BBIIIE), HEOOXONMMO BBIIOIHUTD CIIEAYIONIHIA 3a1IpOC.

BBop v

SELECT *
FROM OrderItemsExpanded
WHERE order num = 20008;
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BoiBOa V

order num prod id quantity item price expanded price

20008 RGANO1 5 4.99 '24.95
20008 BRO3 5 11.99 59.95
20008 BNBGO1 10 3.49 34.90
20008 BNBGO2 10 3.49 34.90
20008 BNBGO3 10 3.49 34.90

Kaxk BunuTe, MpeACTABICHHA JIETKO CO3/IaBaTh, & UCTIONB30BATh — €Ile
nerde. B adpdekTnBHO cpoeKTHPOBAHHOH 0a3e NaHHBIX NPEACTABICHHAA
MOTYT CYLIECTBEHHO YIIPOCTUTH CIOXHBIE 3aIIPOCHI.

Pe3iome

IIpencTaBieHust — 3TO BUPTyalbHEle Tabmuipl. BmMecto camux naH-
HBIX OHU COZEPKaT 3aMPOCHI, HOCPEICTBOM KOTOPBIX JaHHBIC H3BJICKAKOT-
cq B ciydae HeobxomuMmoctu. [Ipencrasnenus 00ecrevnBaroT JOIDKHBIN
YPOBEHb UHKATICY/LIINK HHCTPYKUMA SELECT U MOTyT OBITH MCIIOIB30-
BaHEI I YIPOIUCHHS pabOTHI C JaHHBIMH, & TAKKE JJI1 nepedopMaTupo-
BaHUs JaHHBIX M OTPaHHYCHHSA JOCTyIa K HUM.



YPOK 19
XpaHumble npoueanypsl

Ha smom ypoxe 6bl y3naeme, umo makoe xpanumoie npoyedypsl, 015 4ezo
U Kak OHU npumensiiomcs. Bul maxoice osnaxomumecs ¢ 6a306vim cunmax-
CUCOM, UCNONB3YEMbLM NPU CO30aHUY U 3ANYCKe XPAHUMBIX NPOYEOyp.

Y10 TaKO€E XpaHHMbie npoueaypbl

BonpmmneTso 3anpocoB SQL, KOTOpEIE MBI O CHX IIOP CO3IAaBAIH,
HPOCTEL B TOM CMBICIIE, YTO B HUX IIPUMEHSAETCS TOIBKO OJ[HA MHCTPYKIIUS
TI0 OTHOLICHUIO K OJIHOW WJIH HecKoIbKkuM TabimnaM. Ho e Bee 3ampoch
CTOJIb IIPOCTHI — 3aYaCTYI0 NPUXOAUTCS HCIONb30BaTh HECKOJILKO HH-
CTPYKIHI /I BBITIONHEHHUS CIIOXKHOTO 3ampoca. PaccMotpum, k mpuMepy,
CIIeYIOLINH CUeHApHH.

P [Ipu 06paboTke 3aka3za HEOOXOAMMO YIOCTOBEPUTELCA B TOM, 4TO
COOTBETCTBYIOILYE TOBAPHI €CTh Ha CKIIAIE.

» Ecnu TOBapsI €CTh Ha CKIAJE, OHH JOJDKHBI OBITh 3apE3EPBHPO-
BaHEI, YTOOBI HX HE IPOJAIH KOMY-TO APYIOMY, 8 HX KOJIHYECTBO,
JOCTYIHOE APYIHM NOKYIATENAM, JOJDKHO ObITH YMEHBILEHO CO-
OTBETCTBEHHO CIEIaHHOMY 3aKa3y.

P ToBapel, OTCYTCTBYIOILHE Ha CKIA/E, JOMKHBI GBITH 3aIIPOIICHbI
y HOCTaBHIHKA.

» KiueHTy HeoOXOOUMO COOBIIMTH, KAKHE TOBAPHI €CTh HA CKIAje
(1 MOTYT OBITB OTIPY>KEHB! HEMEIVICHHO), & KaKUe — 3aTpaIIuBa-
I0TCs TIOJ] 3aKa3.

OueBnHO, 3TO HE IIOIHBIHA CIUCOK JEHCTBHIM, HO CyTh JODKHA GBHITH
scHa. Pemienue nono6HOH 3aaui moTpebyeT NPUMEHEHH MHOTHX HH-
crpykumii SQL 110 OTHOIIEHHIO KO MHOrUM TabmunaM. [ToMumo Toro uro
CaMH HHCTPYKLMH, TIOJIEKAIIHE BBIIONTHEHHIO B IIOXOOHBIX CIIydasx, U
UX MOPANOK HE TIOCTOSHHBI, OHU MOTYT (1 OyAyT) H3MEHATHCS B 3aBHCH-
MOCTH OT TOr0, KaKH€ TOBaphl UMEIOTCS Ha CKIAJE, 4 KAKHX TaM HET.
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Kaxk 651 Bb1 Hanicany Takoit xoa? MoxHO GbUIO 6Bl 3aMCaTh KAKIYIO
13 HHCTPYKImH SQL OTAeNbHO M BBIOIHATE HHCTPYKINH B 3aBHCHMO-
CTH OT IOJTyYEHHBIX Pe3yNbTaToB. BaM npuuocs Gbl Aenars 310 Kax bl
pas, Koraa Bo3HMKana 6kl HEOOXOTUMOCTE B OLOGHON 06paboTke JaH-
HEIX (M JUTS KaXKIO0TO TIPUIIOKEHHSI, KOTOPOE B HEHl Hy)KIaeTcs).

AJNbTepHATHBHEIH BAPHAHT — CO3JATh XPAHAMYIO TPOLENYPY. ITO
Habop U3 HECKONBKMX HHCTPYKLHi, COXpaHEHHBIH IS ITOCTEAYIOEro
BBINOMHEHU. XPaHUMYIO TIPOLEAYPY MOXHO PacCMaTpHBaTh KaK KO-
MaH/HBIH (ailil, X0Ts 9TO HEYTO GOJBIIEE.

NMPUMEYAHUE: nopaepxKa B pasnuunbix CYB[]

XpaHumble npoleaypbl He noaaepxwusaiotca B Access u SQLite.
Takum 06pa3oM, NpUMEpPLI AaHHOTO YpoKa He NPUMEHYMbI B 3TUX
CybA.

MNopaepxka xpaHumbIx npoledyp Gbina go6asneHa 8 MySQL Bep-
cun 5. B 6onee paHHux Bepcusax CYB[ npumepsl ypoKka pa6otaTb
He 6yayT.

MPUMEYAHUE: ropa3po Gonbie undpopmayun

XpaHuMbie npoueaypbl — TeMa [JOBOJIbHO CNOMXHAS, U MONHOCTbIO
paccMOoTpeTb €€ MOXHO TO/IbKO B OTAE/bHOM KHUre. [JaHHbIN YPOK He
Hay4uT Bac BCeMy, YT0 HEO6XOAUMO 3HaTb 0 XPaHWUMbIX NPOLIEeAypax.
Cropee 3T0 BBeAeHWe B JAHHYIO TeMY, NPM3BaHHOE 03HAKOMWTb
Bac € TeM, 4To CO60# NPeACTaBASIOT XpaHUMbIe NPOLLEAYPbl U YTO C
MX MOMOLLbI0 MOXHO Aenath. o cyliecTBy, NpeacTaBAeHHbIe 34eCh
NpuUMepbl COOTBETCTBYIOT TONIbKO CUHTaKcucy Oracle u SQL Server.

3aueM HYKHbI XpaHUMble
npoueaypbl

Teneps, korna BEI 3HAeTe, YTO TAKOE XPAHUMEIE POLIEIYPHI, BO3HHKA-
€T IpYTo# BONpoc: Aia Yero ux npumersts? Ha o cymectsyer MHOXe-
CTBO MPUYHH, HHKE TIEPEUHCIICHB! JIUII OCHOBHBIE.

» Jlns ynpoIenHs CIIOKHBIX 3aIlpOCOB (KaK yke TOBOPHIIOCH BBILIIE)
3a CUET MHKAICYJIAIMK UHCTPYKIUH B ONUH ONOK, YIOOHbIM Is
BBIIIOJIHEHUS.
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» Jlns obecrieueHuss HENPOTHBOPEYMBOCTH JAHHBIX 3@ CYET TOTO,

4TO He TPeGYETCs CHOBA M CHOBA BOCIIPOM3BOAMTD OZIHY H Ty e
[OCIIe0BaTENBHOCTh HHCTpYKUMiA. Eciu Bce pa3spaboTIuKu U
MPUIOXKEHHS UCIIONB3YIOT OJIHH H T€ XKe XPaHUMBbIe IPOLETYPEI,
3HAYUT, OyIET BHIIONHATHCSA OJMH ¥ TOT XK€ KOZ.
CJiecTBHEM JTOTO SBIAETCA IpenoTBpauieHne omubox. Uem
GonblIe NEHCTBUI HEOOXOMMMO BBHIMOIHHTE, TEM BBIIIE BEPOSAT-
HOCTB MosBieHUa ommbok. OTCyTCTBHE OIMOOK 00ecmeynBaeT
LIEJIOCTHOCTH TAaHHBIX.

» s ynpouieHus ynpasieHus u3MeHenusiMu. Eciu Tabmuipl, nme-

Ha CTOJIOLIOB, ENOBbIE MIPaBUIa (MM YT0-TO M0H0OHOE) H3MEH-
0TCSl, 0GHOBIATH MPUXOAUTCS TONBKO KO XPaAHUMOM MPOLIETY DB
M HU4ero Oopuie.
CIleicTBIEM HTOTO ABIAETCA NoBbieHue 6e3onacHocTy. [peno-
CTaBJIEHHE JOCTYIa K OCHOBHBIM JaHHBIM TOJIBKO Y€pe3 XpaHH-
MEI€ TIPOLIELYPBI CHHXKAECT BEPOSTHOCTD MOBPESKICHHS JaHHBIX
(cmy4aifHOTO Wi IIpeAHaMEPEHHOTO).

» TTocKONbKY XpaHUMBIe IPOLEAYPHl OOBIMHO XPAHATCS B CKOMIIU-
nuposarHoM Buze, CYBJ] TpaTHT MeHbIIE BpEMEHH Ha HX 00pa-
6OTKy. DTO IPUBOAUT K NIOBHIIEHHIO IPOU3BOLHTENIBHOCTH.

» Hekoropsie BO3MOXXHOCTH SQL peanu3yroTcst TOJIBKO B OAHHOY-
HBIX 3aIpocax. XpaHHMBIE NPOLEAYPbl MOXKHO MPUMEHATE I
Hanucanus 6osiee THOKOro M MOIITHOTO KOJa.

UTak, IMEIOTCA TPH OCHOBHBIX IPEMMYILECTBA: IPOCTOTa, be3omac-
HOCTb ¥ TIPOU3BOIMTENLHOCT. OYEBHIHO, BCE OHH YPE3BBIYAHHO BaXKHBI.
OpHaKo, Ipexie ueM 6pocarhest peBpaliaTh Bech cBoi SQL-kox B xpa-
HHMBIE IPOLEAYPHI, CIIEAYET Y3HATH U O APYTOH CTOPOHE M.

» CHHTaKCHC XpPaHHMBIX TIpouenyp cuibHo 3aBucut ot CYB/l. Ha-
[MCATh T0-HACTOAIIEMY TIEPEHOCHMBIH KOJ XPaHMMOH Ipoie-
Jypbl IPAKTHYECKH HEBO3MOXHO. B TO ke BpeMs caMH BBI3OBBI
XPaHUMBIX [poueayp (MX HMEHa M CIOCOObI Iepesiadn apryMeH-
TOB) MOTYT OBITH JOCTATOYHO IEPEHOCUMBIMH, IOITOMY, €CJIH BaM -
HeobxonuMo TepeiiTu Ha apyryro CYBJ], no kpaiiHel Mepe Koz
KJIMEHTCKOTO MPUIIOKEHHUS, BOSMOXHO, HE IIPHIETCS MEHATS.

» XpanuMbie MPOLEAYPHI CIOXKHEE B HAIMCAHUH, Y€M OCHOBHBIC
uHCTpyKiuK SQL, 1 MX IOAroToBKa TpeOyeT GONbLIeH KBalu-
¢ukaruu u oneita. [109TOMY MHOTHE aIMHHUCTPATOPHI 623 1aH-
HBIX OTPaHUYMBAIOT NIPaBa HAa CO3aHHE XPAHHUMBIX NPOLEAYD B
KauecTBe Mepbl 6€30MacHOCTH.
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Hecmorpsi Ha BbIleCcKa3aHHOE, XpaHUMBIE IPOLELYPI BECHMa TOJTe3-
HBI X HENPEMEHHO JOJDKHEI IPUMEHATECS. B melcTBUTEIbHOCTH MHOIHE
CYB/l pacrionaraior BCeBO3MOXXHBIMH XPaHHMbBIMU NPOLEAYPaMH, KO-
TOPBIC MPETHA3HAYCHBI [UIA YIpaBiIeHHs 06a3aMH JaHHBIX H TaONHIaMu.
OGparureck k gokymentammu csoeit CYBJI, 4to6mI IOJIY4HTh Oonblire
HHpOpManuu 06 3ToM. .

NPUMEHAHUE: He MoKeTe nanucaTh XpaHuMbie
npoueaypsi? Torpa NPocTo UCNONb3YHTE HX

Bo MHorux CYB[] pasnuuatotcs Mepbl 6€30MacHOCTH U npaea jao-
CcTyna, HeOGXOANMBIE NS HAMUCaHUS XPaHUMBIX POLLEAYP U AS MX
BbINO/HEHUs. W aTo xopoluo. Ecnu Bbl He HaMepeHbl MUcaTh co6-
CTBEHHbIE XpaHUMble NpoLieaypbl, UCMOMb3YHTE rOTOBbIE.

BuinonHeHue XpaHMMbIX npouefyp

XpaHUMBIE POLIEAYPHI BHITONHAIOTCA HAMHOTO yamie, 4eM IIHIIYTCS,
TI03TOMY MBI HAYHEM HMEHHO C UX BhINONHeHus. MHeTpykums SQL s
3aIlyCKa XpaHUMOH npoueaypsl — EXECUTE — NIPUHUMACT UM XpaHU-
MO IPOLEAYPHI U NepeaaBaeMsble eif aprymenthl. Paccmorpum cienyro-
M npuMep.

Beopg v

EXECUTE AddNewProduct ('JTS01',
' 'Stuffed Eiffel Tower',
6.49,
'Plush stuffed toy with the text
% La Tour Eiffel in red white and blue')

AHanu3s v

3z1ech BBIIONHAETCS XpaHumMas npouenypa AddNewProduct, koTo-
past 1o0aBnseT HOBBIH TOBap B Tabmumy Products. Iponenypa mpu-
HUMAET Y€ThIPE apTyMEHTa: UACHTHOHUKATOD IIOCTABILMKA (IIEPBUYHBIIA
KoY Tabnuubl Vendors), Ha3sBaHHE TOBAapa, LeHA W ONMHCAHHE. DTH
HUCTRIPE NapaMeTpa COOTBETCTBYIOT YETHIPEM OXKUIAEMBIM IIEPEMEHHEIM
XPaHUMO# IIPOLEaYPHI (OTpeieNeHHbIM B HeH). JlagHas npouenypa mo-
GaBnseT HOBYIO CTPOKY B Tabmuiy Products u pacrpenenser noxyyeH-
HbIE apTYMEHTBI IT0 COOTBETCTBYIONIUM CTOIOLAM.
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B tabmuue Products ecTs eme OOuH CTONOEL, HYXIArOMHHCs
B NPUCBOEHMH 3HadeHHA: prod id, KOTOPHIH SBISAETCS NEPBHYHBIM
Kk1o9oM Tabmumpl. [loueMy 3T0 3HaUYeHHE He HepenaeTcs B XpaHHMYIO
npouenypy B Buze aprymenta? JIis Toro 9To0bl HICHTU(UKATOPHI TeHe-
PHMPOBAIHCH NPAaBUIILHO, Oe30MacHee cienaTh MOXOOHBIH MmpoLece aBTo-
MATH3MPOBAHHBIM (HE ITONArasch Ha KOHEYHOTO Nob30Bares). FiMeHHo
NIO3TOMY XpaHHUMas MPOIIeAypa HCIONB3yeTCs B JaHHOM npumepe. OHa
BBIIIONHAET CIeNYIONUIe AeHCTBUS:

P> HoATBepKIaeT MPaBHILHOCTh HEpeaBaeMbIX JAHHBIX, 00eCIen-
Bas HAJIMYHE 3HAYEHUH y BCEX YETHIPEX apryMEHTOB;

P reHepupyeT YHHKAIbHBIA HACHTH(UKATOP, KOTOPHIH OyaeT mc-
HOJIb30BaH B Ka4Y€CTBE NEPBUYHOIO KITI04a;

» jo06apndeT JaHHBIE 0 HOBOM TOBape B Tabmuiy Products, co-
XpaHsis CO3IaHHBIH NEPBUYHBIN KIIOY ¥ 3aHOCS JaHHBIE B COOT-
BETCTBYIOIINAE CTOJIOIBL.

TakoB OCHOBHOM C1I0CO0 BHIOIHEHHS XPaHUMOMH Hporeaypsl. B 3a-
BucuMocTH oT CYB/] MoryT OBITh TOCTYIIHBI U JPYTHE BAPUAHTHI BBIION-
HEHHS, BKITIOYasl CIELYIOLIHE.

» OnuuoHaNbHbIE APIyMEHTHI CO 3HAYESHUSAMHU 110 YMOTYAHHUIO, TIPH-
CBaMBa€MBIMH B CiIy4ae, €CJIM apryMeHT He 3aJaH I0Jb30BaTe-
JIEM. '

P HecranpapTHble HapaMeTpbl, yKa3bIBAEMbIE B BUJIE 11AP IIapaMeTo=
3HaveHue.

P BrIxomHbIe mapaMeTpsl, HO3BOJIAIONINE XPaHUMOM Mpouexype
OOHOBIIATH NEPEMEHHYIO, HCIIONb3YEMYIO BBI3BIBAIOLIAM IIPUIIO-
JKEHUEM.

P JlanHBIe, U3BIEKAEMBIC HHCTPYKIMeEH SELECT.

» BosspamaeMble KoAbl, HO3BOJIAIONINE XPAHUMOU MPOLEAYPE Mepe-
JlaBaTh 3HAYCHUE BbI3BIBAIOLIEMY NIPHIIOKCHHIO.

Co3paHue XpaHUMBbIX npoueayp

Kak yxxe rosopuiiocs, co3gaHue XpaHIMOH IPOLIeypbl — 3aaya He
U3 TPUBHAIBHBIX. UTOOHI IPOJEMOHCTPHPOBATH 3TO, PACCMOTPHUM HPO-
CTOH NIPUMEP: XPaHUMYIO IPOLEYPY, KOTOpas MOACYHTHIBAET B CIIMCKE
PACCBHUIKM YHCIIO KIHEHTOB, MMEIONINX aJpec JIEKTPOHHOH HOYTHI.
Hixe mpuBenera Bepcus uis Oracle.
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Beop v

CREATE PROCEDURE MailingListCount (
ListCount OUT INTEGER

)

IS
v_rows INTEGER;.

BEGIN
SELECT COUNT (*) INTO v_rows
FROM Customers .
WHERE NOT cust email IS NULL;
ListCount := v rows;

END;

AHanu3 v

Ora XpaHuMas INpoleaypa MpUHUMAeT OOUH apryMeHT — List-
_Count. BmecTo Toro 4ro6bl nepeiaBarh 3Ha4YEHAE B XPaHUMYIO IIPOLE-
IIypy, JaHHBIH apryMeHT BO3BpaIlaeT 3HaueHue u3 Hee. KimoueBoe cnoBo
OUT ompenenser nogoOHoe noBeneHne aprymenta. Oracle mojiepxxuBaer
apFYMéHTBI TunoB IN (mepenaroTcs B XpaHUMbIe IPoneRypsl), OUT (te-
penaloTcs U3 XpaHUMBIX nporeayp) u INOUT (mepenarorcst B 060X Ha-
npaBieHunX). COOCTBEHHO KO XpaHUMOM NPOLEAYPHI 3aKII09EH MEXAY
KJIIOYEBBIMY cioBamMu BEGIN u END. 3x1ech [uid OnpefeseHus KIUeHTOB,
HUMEIONIHX apeca IEKTPOHHON ITOYTHI, BBLIONHAETCS NPOCTasi HHCTPYK-
nus SELECT. ITocie 3toro BeixoqHoMy apryMentry ListCount mpwu-
CBaUBaeTCs 3HAUCHUE, PABHOE KONHYECTBY CTPOK B BBIOODKE.

Jns 3amycka mpumepa B Oracle Heo6X0MMO BBITIOHHUTD CIEIY O KO,

Beop v

var ReturnValue NUMBER
EXEC MailingListCount (:ReturnValue) ;
SELECT ReturnValue;

AHanus v

B aToM koze oOBsBiIs€TCSA NEepeMeHHas, KoTopas OymeT XpaHHTb
3HayeHHUe, Bo3BpaiaeMoe npouenypoil. Ilocne storo 3amyckaercsa cama
TIPOLEAypa U BHIMONHAETCS MHCTPYKIUS SELECT I 0TOOpaXkeHHus Mo-
JIyYE€HHOI0 3HAYEHH. 1 ‘

Hiokxe npuBenena Bepcus s Microsoft SQL Server.
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Beop v

CREATE PROCEDURE MailingListCount
AS

DECLARE @cnt INTEGER

SELECT @cnt = COUNT (*)

FROM Customers

WHERE NOT cust email IS NULL;
RETURN @cnt;

AHanu3s v

DTa xpaHUMas Mpoleaypa BooOIne He NPHHAMAET HUKAKHUX apry-
MeHTOB. BhI3bIBatolIee NPUIOKEHHE M0JyYaeT Hy)KHOE 3Ha4eHHe 61aro-
naps Tomy, uto B SQL Server nmoaiep>KuBalTCa BO3BPalllaeMBIe 3Ha4e-
HHsL. 30eCh TOCPEACTBOM HHCTPYKUUH DECLARE 00bsBII€HA JIOKAIBHASL
nmepeMenHas @cnt (MMeHa BCeX JIOKaTbHBIX NepeMeHHBIX B SQL Server
HAYMHAIOTCS C cUMBoJa @). OTa NEpeMEHHas 3aTeM UCIIOIb3y€ETCH B MH-
cTpykuun SELECT, mpuHHMAas 3HauyeHHe, Bo3Bpallaemoe QyHKiueH
COUNT (*) . Hakonerr, uacTpyKuns RETURN HCIIOIB3YETCS I EPENAIH
Pe3y/IbTaToOB MOJCYETA B BHI3BIBAIOLICE NPHIIOKEHHE.

s 3anycka npumepa B SQL Server He0OX0AUMO BBHITIONHUTD ClIe-
ITYIOUTUH KOZI.

Beop Vv

DECLARE @ReturnValue INT
EXECUTE @ReturnValue=MailingListCount;
SELECT @QReturnValue;

AHanus v

B stom kone oGbsiBIseTCS epeMeHHast, KoTopas OyfeT XpaHHTh 3Ha-
4yeHue, BO3BpaIaeMoe NpoLeaypoil. 3aTeM 3allyCKaeTcs caMa Ipoueaypa
U BBINOJIHSETCA MHCTPYKIMA SELECT Ui 0TOOpaXkeHHUs MONTy4EHHOTO
3HAYCHMS.

~ IlpuBeneM ele oquH NpUMeEp, HO HA 3TOT pa3 OyAeM 106aBIATh HO-
BBIi 3aka3 B Tabnuiy Orders. JlaHHBIN OPUMEDP MOAXOMUT TOJIBKO JUIA
SQL Server, oqHako OH XOpOLIO HILTFOCTPUPYET, KaK IPUMEHATEL XPaHH-
MBI€ TIPOLIETY PHI.
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Bsop Vv

CREATE PROCEDURE NewOrder @cust_id CHAR(10)

AS

-- OCbsABJIeHME IEPeMEeHHOM NJid HOMepa 3akKasa
DECLARE Qorder num INTEGER

—- IllojiyyeHre Tekymero HauOOJLLETO HOMEpa 3akKasza
SELECT @order_num=MAX(order_num)

FROM Orders

-- OnpezesieHne ClemyoUero HOMepa 3akKasa

SELECT @order_num=Qorder num+1l

—-- JoBaBJjieHMEe HOBOT'O 3akasa

INSERT INTO Orders (order num,:order _date, cust id)
VALUES (@order num, GETDATE (), @cust 1d)

—-— Bo3BpalleHMe HOMepa 3Bakasa

RETURN Qorder num;

AHanua v

Ota XpaHMMas MPOLEAYPaA CO3AAET HOBBIH 3aKa3 B Tabmuue Orders
H IIPHHUMACT OMH apTyMEHT: HAEHTH(OHKATOD KIMEHTA, CAENABIIEro 3a-
Ka3. J[Ba Apyrux cTonbua TabuuIs — HOMEp M JaTa 3aKa3a — TeHepH-
PYIOTCs aBTOMAaTHYECKH B CaMOM XpaHUMO# npouexype. Baauaje B kozxe
0GbsIBNsETCS IOKANbHAS IEPEMEHHAS [T XPAHEHUA HOMepa 3aKasa. 3a-
TEM 3alIpallliBAeTCs TEKYIIMH HanOONBIIME HOMep 3aKa3a (I0CPEACTBOM
dyHKumum MAX () ), KOTOEIH yBeTHYMBAETCA HA IMHHMITY (C IIOMOLIBIO
HHCTpYKuud SELECT). Ilocie atoro mocpeactsom HHCTPYKIMH INSERT
A00aBIIsETCS HOBBIH 3aKa3 C HCHIOIb30BAHUEM TONBKO YTO CreHEPHPOBAH-
HOTO HOMepa 3aKa3a, TeKyIlel CHCTEMHON JaThl (ONpenenseTcs ¢ IoMo-
wpio GyHKIMM GETDATE () ) ¥ HOTy4eHHOTO HneHanMKaTopa KJIMEHTa.
Haxoner, Homep 3axa3sa (Heo6XxomuMBIi 171 06paGOTKH SIEMEHTOB 3aKa-
3a) BO3BPAIACTCS C IIOMOLIBIO MHCTPYKIMH RETURN @order num. O6-
paTuTe BHIMaHHE Ha TO, YTO KOJ CHaOXeH KOMMEHTApUsAMH. JTO BCErna
CIIEyeT AeNaTh PH HAMMCAHUHM XPAHUMBIX IPOLELYP.

Hixe npuBenena HECKONBKO MHAs BEPCHA TOTo xe Koma ams SQL
Server.
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Beop Vv

CREATE PROCEDURE NewOrder Qcust_id CHAR(10)
AS

—-— JoBaeJjieHMe HOBOTO 3akasa

INSERT INTO Orders (cust_id)

VALUES (Qcust_id) )

—-- Bo3BpalleHre HOMepa 3aKaza

SELECT order num = Q@IDENTITY;

COBET: Komme-nmpyii're CBOM KOy

Jlio60oK Kop fOMKeH 6biTb CHAGKEH KOMMEHTapUAMU, U XpaHUMas
npoueaypa — He WUcKIloveHue. [lo6aBreHne KOMMEHTaApPUEB He
OKaXeT HUKaKOro BAWAHWUSA Ha NPON3BOAUTENBHOCTb, TaK YTO 3A€eCh
HeT “o6paTHOM CTOPOHbLI Meaanun” (Bpemsi TpaTUTCA TObKO Ha Ha-
nucaHue KOMMeHTapueB). A npeumyllecTBa o4eBUHbI, Hanpumep
obnerdyeHne MOHMMaHWs Koda ApYrMMU NporpamMmMucTaMu (aa w
BaMU TOXE), a TakKe yA06CTBO ero U3MeHeHHs CrycTs HEKOTopoe
Bpems.

KaKk oTmMeyanoch Ha ypoKke 2, camblit pacnpocTpaHeHHbIM cnoco6
KOMMEHTUPOBaHUA Kofa — MOCTaBMTb B Hayane CTPOKW CUMBO-
Nbl -- (0Ba aeduca). Hekotopble CYB/] nofaepXMBaloT U anbtepHa-
TUBHbI CUHTAKCUC KOMMEHTapPUEB, HO CUHTAKCUC —— YHUBEPCAseH,
Nno3ToMy fyyile UCNOoNb30BaTb ero.

AHanu3 v

Mannas XpaHuMas mpoleaypa TakXke CO34aeT HOBBIM 3aKa3 B Ta-
6nune Orders. Ho Ha stor pa3s CYB/] cama reHepupyeT HOMep 3aKa-
3a. bomsmmacTBo CYBJI nonmepxuBaoT Takoi Tun GyHKUMOHAIBHO-
CTH (II000HBIE CTONOIB! HA3BIBAIOTCS HOJIAMH aBTOHyMepauH). OnaTh
XK€, NPOLeNype NepesaeTcs TOJBKO OJHH apryMeHT: HACHTH(UKATOp
KIIMEeHTa, caenaBiero 3akas. Homep u nara 3akasa He yKa3bIBalOTCSH BO-
obme — CYB]] ucrons3yeT 3Ha4eHHE 110 YMOIYAHHIO Ui AaThl (QyHK-
U GETDATE () ), a HoMep 3aKa3a I'eHepupyeTcs aBToMarnyecku. Kak
y3HaTh, KakoH mpeHTH(HKaTop 6bul crenepuposan? B SQL Serer mns
3TOTO NpeAHa3HaYeHa rIobanbHas nepeMeHHas @QIDENTITY, Bo3Bpa-
IaeMasi B BBI3BIBAKOLIEE NPHIIOKCHUE (Ha 3TOT Pa3 C UCIHOIb30BAHHEM
HMHCTpYKIMU SELECT). '
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Kax BHAMTE, XpaHAMBIE IPOLIENYPH! OUEHB YaCTO MO3BOMSAIOT PEIIUTE
OIHY H Ty e 3a/ady pasHbIMH criocobamu. Bei6op Bo MHOrOM Gyner 3a-
pHceTh oT ocobernocteit CYB]], ¢ xotopoii BeI paboraere.

Pe3iome

Ha 5TOM ypoke Bbl Y3HAIIH, YTO TAKOE XPaHUMBIE MPOLEAYPHI H JJId
4ero OHHM HYXHbIL BBl TaKke 03HAKOMHIICH ¢ Ga30BEIM CHHTAKCHCOM,
NPHMEHSEMbIM U CO3JaHHMA M BHIMONHEHHUS XPAHMMBIX MPOLENYD, 1
y3HaIM 0 croco0ax X mpuMeHeHus. B xaxnoii CYBJl xpanuMele po-
Ieypsl peau3yioTCs no-pasHomy. He HCKiIo4eHO, 910 B sameit CYB]]
CII0cO6 BHIIOIHEHMA XPaHUMBIX IPOLETyp OyAeT HECKOIBKO HHBIM, M BB
IIOJIyYHTE BOSMOXHOCTH, HE YIIOMSHYTHIC B JaHHOH KHHTE. 3a oTONHH-
TenbHOM HHGOpMAIEH 06PaTHTECh K TIOKyMEHTALUH CBOCH CYB/[.
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OOpatoTKa TpaH3aKL MK

Ha smom ypoke 6vl y3Haeme, 4mo makoe mpan3aKkyuu u KaK npuMeHAms
uncmpykyuu COMMIT u ROLLBACK 0ns ux o6pabomxu.

YT0 TaKOe TPaH3aKUUM

O6paboTka TpaH3akuuii obecrednBaeT COXpaHEHHE LENOCTHOCTH
6a3bl JaHHBIX 33 CYET TOro, 4TO maxeTsl SQL-3ampocoB BHIIONHAIOTCS
MIOJIHOCTBIO MJTH HE BBHINONHAIOTCA BOBCE.

Kaxk o6bsicHAI0CH Ha ypoke 12, pelsiuoHHbIe Ga3bl JaHHBIX OpraHu-
30BaHBI TAaKMM 00pa3oM, 4TO MH(OPMAIKA B HUX XPAHHUTCSA BO MHOTHX
tabnuuax. Braroxaps sromy o6nerdaercs ynpapineHye JAHHBIMH, 2 TAKXKE
UX TIOBTOPHOE HCTIoNb30BaHue. He BIaBasch B OAPOOHOCTH, TOYEMy pe-
JIALMOHHBIE 6a3bl JAHHBIX YCTPOEHBI HIMEHHO TaK, CJIEAYET OTMETHTB, YTO
CXEMBI BCEX YAAYHO CIIPOEKTHPOBAHHEIX 623 JAHHBEIX MOXHO B KaKOH-TO
CTEIEHH OTHECTH K PEJISIIUOHHBIM.

Xopomuinii npuMep — TabIHIbI 3aKa30B, ¢ KOTOPHIMU MBI paboTaIH Ha
nocnensux 18-tu ypokax. 3akaspl XpaHATCs B ABYX Tabmuiax: Orders
COLEPXKUT ONHCAHHME CaAMMX 3aKa30B, a OrderItems — undopmarmio 06
OT/ENIBHBIX 3JIEMEHTAX 3aKa30B. DTH JiBe TaONUIIBI CBA3aHbI MEXIY CO0Oi
C MOMOIIBIO YHHKANBHBIX HAEHTH)HUKATOPOB, KOTOPHIE HA3BIBAIOTCA NEp-
suunbvimu kmoyamu (cM. ypok 1). Kpome Toro, 3T TaOuIbl CBA3aHBI H C
JpYTHMH TaOMHIIaMH, COAEPKALIAMH HHPOPMALIHIO O KIIMEHTAX M TOBapax.

1. Tlpouecc nobapieHus HOBOTO 3aKa3a 3aKJIF0YAETCS B BLITTOTHEHHH
CIEAYIOIUX IEHCTBHUI.

2. Tlposepka, comepxutcs 1u HHGOPMANHUS O KIMEHTe B Oase qaH-
Heix. Ecnu HeT, Takas uHGOpManus 1o6aBiseTcs.

3. Tlomyyenue uneHTHHKATOPA KIHUEHTA,

4. JloGaBneHue CTPOKH B TAGIULY Orders U CBA3LIBAHME €€ C H/EH-
THOUKATOPOM KIIMEHTA.

5. Tlonyyenue uaeHTH(UKATOPA HOBOTO 3aKa3a, IPHCBOEHHOTO EMyY
B Tabnune Orders.
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JlobaBrnenne oqHO# cTpokH B Tabnuiy OrderItems g KaXIO0TO 3a-
Ka3aHHOTO TOBAapa 1 COOTHECEHHE €T0 ¢ TaduLel Orders NOCPENCTBOM
MO YeHHOTO HAEHTH(HKATOPa 3aKa3a (a Takxke ¢ Tabuuuedt Products
HOCPEACTBOM HAEHTU(HKATOPA TOBApa).

Temnepsb npeanmonoxuM, 4To Kakas-To olHbKa B 6a3e HaHHBIX (HAIpH-
Mep, HEXBATKa MeCTa Ha JCKe, OTPaHHYCHHS, CBA3AHHEIE ¢ 0€30I1aCHO-
CTBIO, 6IOKMPOBKA TaOIIHIIbI) HOMEIIAla 3aBEPUIMTH 3Ty HOCIENA0BATEb-
HOCTB JeHCTBHH. UTo cirydauTes ¢ JaHHBIME?

Xopoo, ecu onnbka MPOH30HAET ITOcie 100aBIeHU HHPOPMALIHH
O KIIMEHTE B TaOJHILy, HO IO TOro, Kak oHa OyneT mobasieHa B Tabm-
1y Orders, — B TakKoM cllydae IpobiieM He BO3HHKHET. Pa3pemaeTcs
XPaHHUTh JaHHBIE O KIMEHTaX 0e3 3aka30B. IIpy MOBTOPHOM BEIIOIHEHUM
IIPUBEICHHOM BBIIIE MOCIEAOBATEIbHOCTH AeicTBUl n06GaBIeHHAs 3a-
IMCh O KiIMeHTe OyeT BO3BpallgHa M HCIIOIb30BaHa. Bel cMoxeTe mpo-
JOIKHTE paboTy ¢ TOro MecTa, Ha KOTOPOM OCTAHOBUIIKC.

Ho uto eciu ommbka mpou3oiieT mocie Toro, kak Oblia qoGasieHa
CTpoka B Tabnuny Orders, HO 0 TOTO, KaK OyayT H0OABIEHBI CTPOKH B
Tabmuny OrderItems? Teneps B 6ase naHHBIX OyHeT MPUCYTCTBOBATH
IIyCTOM 3aKa3.

Wnu eme Gonee 1ioxoit clieHapHit: 94T0 €CiM CHCTEMa CAENAET OUIUO-
Ky B Ipouecce Jo0aBieHus cTpok B Tabnuiy OrderItems? B Takom
cirydae 3aka3 OyneT BHeCeH B 6a3y JaHHBIX JIMIIb YaCTHYHO, H BHI JaXe
He Oyzere 3HaTh 06 HTOM.

Kax pemmTs 31y npo6nemy? HMeHHO 31eCh B UIPY BCTYNAOT Mpan-
saxyuu. O6paboTKa TpaH3aKIHUH — 3TO MEXaHM3M, IPHUMEHAEMBIH IS
ynpasnenus Habopamu SQL-3anpocoB, KOTOPBIE JOIDKHEL OBITH BBINON-
HEHBI TOJIBLKO LEJTHKOM, T.€. TAKMM 06pa3oM, 4ToObI B 0a3y JaHHBIX HE
MOIJIH TIONACTh PE3yNbTaThl YaCTUYHOrO BBIOIHEHHA 3anpocoB. [Ipu
00paboTke TpaH3aKIUi MOXHO OBITH YBEPEHHBIM B TOM, YTO BBINOIHE-
HHe Habopa 3arpocoB He GbII0 IPEPBaHO MOCEPENNHE — OHU HITH OBUIH
BBIIIOJIHEHEI BCE, UK HE OBLI BRIIONHEH HU OHUH U3 HUX. ECiiu HUKaKuX
OIMOOK HE MPOM3OIILIO, PE3YJIBTaThl PaGOTHI BCero Habopa GUKCHpPYIOTCS
(3amuchpIBaOTCA) B Tabnuiax 0assl AaHHbIX. Eciu mpousoma omubka,
JOJDKHBI OBITH OTMEHEHBI BCE OIEpaliyi, YTO0bl BEPHYTH 6a3y MaHHBIX B
HpexHee COIIaCOBAaHHOE COCTOSIHHUE.,

Hrak, ecnu o6paTHThCs K HallleMy HPUMEDY, TO BOT KaK Ha CaMOM
Jieie JOJDKEeH BHINIAETH IPOLECC.

1. TIpoBepka, comepxHuTCs 1M HHPOPMALKS O KIMEHTE B 6aze naH-
HEeIX. Ecnu HeT, Takas nHdopMarus qobasisercs.
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w

wn W

duxcarus HHPOPMAIIHH O KITHEHTE.

IMonyyenue uaeHTU(HUKATOPA KIHEHTA.

Jlo6apnenue CTPOKH B Tabmuiy Orders.

Eciu Bo BpeMs 006aBieHus CTpOkM B Tabmuiy Orders mpouc-
XOJIUT OMHOKa, ONepaIysa OTMEHACTCS.

TMonydeHue HAeHTHHUKATOPa HOBOTO 3aKa3a, IPHCBOCHHOTO EMy
B Tabnuue Orders

Jlo6aBrnenue onHOM CTPOKHU B Tabmuily OrderItems JUid Kaxzo-
IO 3aKa3aHHOTO TOBapa. ,

Ecim B npouecce A06aBIeHus CTPOK B tabnmuiyy OrderItems
TIPOUCXORUT OmHMOKa, 106aBICHHE BCEX CTPOK B Tabmuuy Order—
Items OTMECHACTCA.

IIpu paGoTe ¢ TPAH3AKIMAMHU BBl 4aCTO GyzeTe CTaNKUBaThCA C OHH-
MH H TEMH e TepMHHAMH.

»
>

Tpansakuus. Exuspiii nabop SQL-3anpocos.
Otkar. [Tponiecc OTMEHBI yKa3aHHBIX uucTpykuui SQL.

@uKcanus. 3amich HeCOXPAHEHHBIX MHCTPYKLHI SQL B Tabmu-
161 0a3Bl JaHHBIX.

Touka coxpaneHusi. BpeMeHHOE COCTOAHUE B XOAC BEINONHE-

HHA TpPaH3aKLHH, B KOTOPO€ MOXHO BEPHYTHCA ITOCIIC OTMECHBI

4acTH MHCTPYKLHI Habopa (B OTIMYME OT OTMCHEI Bceit TpaH-
3aKIHH).

COBET: pe#icTBME KaKMX MHCTPYKLMHIA MOKHO OTMEHNTDL?

06paboTKa TpaH3aKuui 3a4encTByeTcs B XOAe BbINO/IHEHUSA WH-
CTPYKUMI INSERT, UPDATE ¥ DELETE. Henb3f OTMEHUTL aevicteue
MHCTPYKLMW SELECT (B 3TOM HET CMbIC/1a. ) Henb3s TakKe OTMEHUTb
3anpockl CREATE UK DROP. MX MOXHO 3a/eficTBOBaTL B TPAH3aK-
LMAX, HO €CNK NOHAA06HNTCS BbINONHWTL OTKAT, [eicTBME 3TUX UH-
CTPYKLIWI aHHYNIMPOBaHO He GyneT.

YnpaBneHHe TPaH3aKUHAMH

Temeph, KOTa BBl 3HAETE, YTO Takoe 00paboTka TpaH3aKIuii, mepei-
JIeM K yIPaBICHHUIO TPAH3aKIHUAMH.
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NMPEAYNPEXAEHUE: pasnuuna B peanusayuax

TOYHbIA CUHTAKCMC, MCMONb3yeMblil ANs 06paboTKU TpaH3aKLUui,
3aBucHT ot CYB/. Mpexae 4eM NPUMEeHsTb OnUchiBaemble hanee
MHCTPYKLIUK, 06paTuTech K AOKyMeHTauuu ceoeit CYB/,.

Koy x ynpaBnenuio TpaH3akumAME 3aKIH049a€TCH B TOM, YTOGHI
crpynnuposats SQL-3anpock! B ormdeckue G10KU U ABHO YKA3aTh, KOT-
Jia MOXKET OBITH BBIIOJIHEH OTKAT, 4 KOT1a — HeT.

B nexotopeix CYB/I tpeGyeTcs, 9ToGbI [O/IB30BATENb ABHO ITOMETHII
Ha4ayo M KOHel Kaxio# Tpansakuun. Hanpumep, B SQL Server HyxHO
CIenaTh CIemyomiee. i

BsBop v
BEGIN TRANSACTION

COMMIT TRANSACTION

AHanus v

B sTom mpuMepe Bce HHCTpYKIHH, 3aKTIOYEHHbIE Mexxy dpasamu
BEGIN TRANSACTION u COMMIT TRANSACTION, MOMXHEI OBITH WU
BBINOJIHEHB, WIH HE BHIITONTHEHEL.

OKBHBaneHTHBIH kox 1t MariaDB u MySQL TIPUBEJCH HIXKE.

Beop v
START TRANSACTION

B Oracle currakcuc 6yaer Taxum.

BBop v
SET TRANSACTION

Beoa v
B PostgreSQL ucnons3yercs cunraxcuc ANSI SQL.
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Beop Vv

BEGIN;

B apyrux CYB/l IpUMEHSIOTCS CX0XKHE BApHAHTEI CHHTAKCHCA. Bui
3aMeTHTe, 4TO B GOIBIIMHCTBE peall3anuii He TpeOyeTcs SBHOTO 3aBep-
IIEHHS TPaH3aKIuK. BMECTO 3TOTO TpaH3aKUMs IPONODKACTCA 10 TeX
TI0p, TIOKa YTO-TO He IpepseT ee. OGBIYHO 3TO 160 uHCTpYKIMs COMMIT
IUIsL COXpaHEHHs] H3MEHEHHH, mu60 uHCTpyKuMa ROLLBACK JUIf HX OT-
MEHBI.

UHcTpyKyMa ROLLBACK

Huctpykuus ROLLBACK npefHasHaueHa [Jif OTkara (ormensr) SQL-
3aMpOCOB, KaK TI0Ka3aHO HIDKE.
Beop ¥

DELETE FROM Orders;
ROLLBACK;

AHanus v

B 3ToM nprMepe BBITOIHAETCS U Cpasy ke, MOCPECTBOM HHCTPYK-
uu ROLLBACK, anuynupyercs 3anpoc DELETE. ITycTh 3T0 ¥ HE CaMbIi
TIOJIE3HBIH PUMED, OH BCE PaBHO NOKA3BIBACT, 1TO, OyIay4u BKIFOYEHHBI-
MH B TPaH3aKIMIo, onepauu DELETE (a Taxxe INSERT 1 UPDATE) He
SIBJIAIOTCS OKOHYATEJIbHBIMH.

UHcTpyKuusa COMMIT

OGBIYHO NMOCJIE BHIIONHEHN HHCTPYKIHi SQL pe3ysTaThl 3alHChl-
BAIOTCS HENOCPEACTBEHHO B TAaGIHIBI 623 NaHHBIX. ITO HA3BIBACTCA He-
A6HAas uKcayus — OTEPAIHA COXpaHeHUs (MK 3aIIMCH) BBINOJIHAETCA
ABTOMAaTHYECKH.

OfHaKo B TPaH3aKUMK HesBHAA GUKCALHs MOXKET H HE IPUMEHSTHCAL.
J10 3aBHCHT OT Toro, ¢ Kakoit CYB]I Br1 paboraere. Hexoropeie CYB/L
TPaKTYIOT 3aBepLICHHE TPAH3AKIUH KaK HEABHYIO (uKcauio.

Jlist IPHHYTUTENBHOM QUKCAMK M3MEHEHHH NpeHa3HaYeHa UH-
crpykuus COMMIT. Bor cqorxaercmyxomnﬁ npumep it SQL Server.



212 YPOK 20. O6pa60oTKa TpaH3aKLUuii

BBog v

BEGIN TRANSACTION :
DELETE OrderItems WHERE order num = 12345
DELETE Orders WHERE order num = 12345 -
COMMIT TRANSACTION

AHanus v

B sToM npumepe 3aka3 HOMep 12345 MoNHOCTHIO yaanseTcs u3 6assl
AaHHbIX. [TOCKOIBKY 3TO PHBOIHT K OGHOBJIEHHIO IByX Tabnuw, Orders
M OrderItems, TpaH3aKIHUs NPHMEHSETCS /IS TOTO, YTOOHI He JIoIy-
CTUTBh 9aCTHYHOIO yhajneHMs 3aka3a. KoHeunas HHCTpYKUUss COMMIT
(QHKCHPYET U3MEHEHHS TOIBKO B TOM Cly4ae, eClld He NPOU30LLIO HHU-
KaKux omuOok. Ecim neppas MHCTpyKuus GyfeT BHIIONHEHa, a BTOpas
H3-32 OIUOKK — HET, ynaieHue He Gyner 3a(hMKCHPOBAHO.

UT06HI BBHIOTHHUTE TO Xe camoe B Oracle, BOCITOJIB3YHTECh CIIEAYI0-
[IAM KOZIOM.

BBop v

SET TRANSACTION .

DELETE OrderItems WHERE order num = 12345;
DELETE Orders WHERE order num = 12345;
COMMIT;

Touyku coxpaHeHus

Ipocteie nHCTPYKIH COMMIT 1 ROLLBACK HO3BOJIAIOT (HUKCUPO-
BaTh MM OTMCHATH TPAH3AKLHK B UENOM. DTO BIOJHE ONPABAAHHO 1O
OTHOUICHHIO K KOPOTKMM TPAH3aKIHsM, HO JUTA GOIee CIIOMHBIX MOTYT
HOHAJ00UTECS YaCTHYHBIE (PHKCAIUY HITH OTKATHL.

Hanpumep, omvcannstii Beime nporiecce 106apneHus 3akaza IIpeJCTaB-
7SeT Co60H oaHy Tpan3akum. Eciu npousoiiger omubka, HeOOXOAUMO
BEPHYTBCs B COCTOSIHUE, KOT/Ia CTPOKaA ellle He Oblna no6GasjieHa B Tabi-
1y Orders. Ho BBI Bpsizt JTH 3aXOTHTE OTMEHHTH NOGABIEHHE JAHHDIX B
Tabnuny Customers (eciu 0HO GBLIO CHEINaHo).

J1st OTMEHBI YaCTH TPAH3aKLMK HYXHO HMETH BO3MOXKHOCTE pasme-
IIEHHUA METOK B CTPATErHYECKH BaXXHBIX TOUKaX GJI0Ka MHCTpPYKLmid. Tor-
Aa, €CIIH NMOHAK0OMTCS CAENIATh YaCTHYHELH OTKAT, BBl CMOMKETE BEPHYThH
0asy TaHHEIX B COCTOSHHE, COOTBETCTBYIOLEE OHOM U3 METOK.
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B SQL nomo6Hble METKH HA3BIBAKOTCS MOYKaMu coxpanenus. Jns
co3manust Takod Touku B MariaDB, MySQL u Oracle npumensercst HH-
cTpyKuua SAVEPOINT.

Bsop v

SAVEPOINT deletel;

B SQL Server HyXHO cenaTh CIeAyoILee.

Beop v

SAVE TRANSACTION deletel;

Kaxxnast Touka coxpaHeHHs JOJDKHA 001afaTh yHHKAIbHBIM HMEHEM,
OIHO3HAYHO HUACHTU(GUIMPYIOIHM €€, YTOOBI, KOI/[a Bbl BBIIIOIHIETE OT-
kat, CYB/] “3Hana”, B KaKyo TOUKY OHa JOJDKHA BEPHYThCS. 11 OTMEHBI
BCEX MHCTPYKIMHU mocie 3Toi Todku B SQL Server Hy)KHO BBIIIOIHHUTH
clenymolee.

Beop Vv

ROLLBACK TRANSACTION deletel;

B MariaDB, MySQL u Oracle He06X01UMO IOCTYIIUTh TaK.

Beop Vv

ROLLBACK TO deletel;

A BoT nonusii npumep ot SQL Server.

Beop Vv

BEGIN TRANSACTION

INSERT INTO Cus_tomers(cust_id, cust_name)

VALUES ('1000000010', 'Toys Emporium');

SAVE TRANSACTION StartOrder;

INSERT INTO Orders (order_num, order date, cust_id)
VALUES (20100, '2001/12/1','1000000010") ;

IF QERERROR <> 0 ROLLBACK TRANSACTION StartOrder;
INSERT INTO OrderItems (order num, order item, prod_id,
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G quantity, item price)

VALUES (20100, 1, 'BRO1', 100, 5.49);

IF Q@QRERROR <> 0 ROLLBACK TRANSACTION StartOrder; .
INSERT INTO OrderItems(order num, order_item, prod id,
L quantity, item price) .

VALUES (20100, 2, 'BR03', 100, 10.99);

IF @RERROR <> 0 ROLLBACK TRANSACTION StartOrder;
COMMIT TRANSACTION

AHanu3 v

3nech BHINOHSETCA HA0Op U3 YeThIpeX MHCTPYKUHil INSERT, o0be-
JVHEHHBIX B TPaH3aK1uio. Touka COXpaHeHHs ONpeseleHa II0CIe EPBOi
UHCTPYKUHH INSERT, Tak 4TO €CIH OJWH M3 MOCJICAYIOIINX 3allpOCOB
INSERT 3aKOHYHTCS HeyHadel, OTMEHa TpaH3aKLUK NPOU30HAET UL
1o 310 Touku. B SQL Server 111 KOHTpONA yCIEIMHOCTH 3apOca MOX-
HO UCIIONB30BaTh CUCTEMHYIO lepeMeHHyI0 Q@ERROR. (B apyrux CYB]]
OPUMEHSIOTCS WHBIe (YHKIUHM MIM IepeMeHHble.) Eciu nepeMeHHas
@@ERROR COEPKUT HEHYJECBOE 3HAYCHHE, 3HAYHT, POU30IILIA OMHO-
Ka U TPaH3aKLHUsI OTMEHSETCS O TOYKU coxpaHeHus. EciM TpaH3akuus
B LI€JIOM 3aBEPLIAETCS YCIEIUIHO, JUIS COXPAHEHHS NaHHBIX BBITIOJHAETCS
MHCTpyKIusa COMMIT.

COBET: uem Gonbile TOYEK COXPAHEHMA, TEM slyulue

MoxHO co3faBaTb CKOJIbKO YrOAHO TOYEK coxpaHeHus B SQL-Kope,
1 yeMm Gonblie, Tem ny4duwe. Noyemy? MNoToMy 4To Hem 6osblue y Bac
TOYEK COXPaHEHHs, TEM BGonee rM6KO MOXHO YNpaBAiTh OTKaTaMu.

Pe3iome

TpaH3aKiuy OPEeACTABIAIOT coboit 6moky uHCTpyKuui SQL, KoTopsie
JOJDKHBI BBIIONHATECS B [TAKETHOM peXXHMe (Bce BMecTe). Bel o3HaKoMu-
JIUCh ¢ HHCTpyKUMAMH COMMIT u ROLLBACK, KOTOpBIE IIpeTHa3HAYCHBI
JUIs SBHOTO YNpPaBJIE€HHs NPOLECCAMH 3alHMCH M OTMEHBI PE3YJIBTATOB
TpaH3akuumi. BeI Takxke y3HaIH, Kak IPUMEHATH TOUKH COXPaHEHHMs IS
obecrieyeHus 6onee ruOKOro KOHTPOIA 3a OTMEHOH 3anpocos. Pasyme-
eTcs, 00paboTKa TpaH3aKIMi — OYEHb OOLIMpHAas TeMa, KOTOpYylO He-
BO3MOXKHO OXBaTHTh 3a OIUH ypoK. KpoMe Toro, MexaHusMsl 06paboTku
TpaH3aKiHi peann3oBansl no-pasHoMy B kaxnoii CYB/I. IToatomy obpa-
THTECH K JoKyMenTauuu cBoeit CYB/] 3a mononHuTenbHOH HHbOpMAaIe.



YPOK 21
Kypcopbl

Ha smom YPOKe 8bl y3Haeme, 4mo makKoe Kypcopwvl U KaK Ux nPUMEHAMmb.

Y10 TaKoe Kypcophbl

SQL-3ampockl, cBA3aHHBIE C H3BICYCHHEM JaHHBIX, pa0OTAIOT C Ha-
6opamu CTPOK, KOTOpBIE HAa3BIBAIOTCS pe3ynvmupyrowumu. Bee Bo3spa-
HIaEMBIE CTPOKH COOTBETCTBYIOT YCIOBHIO O0TOOpa, YKa3aHHOMY B HMH-
crpykiuu SQL; ux MoxkeT ObITh HOJIb MM Gosbiie. TIpu HCIoNb30BaHUH
HPOCTBIX MHCTPYKIMI SELECT HEBO3MOXHO IIOJyYHTh IIEPBYIO, CIIEHYIO-
HIyI0 CTPOKY MM IPEIBIAYIIHE JECIATh CTPOK. DTO 0OBICHAETCS 0CO0EH-
HOCTAMH GYHKIMOHUpOBaHUs pessinuonHoit CYBII.

PesynuTHpylOlMK HaGop
PeasynbraTthl, BO3BpallaemMbie SQL-3anpocom.

Ho unorzna 6biBaeT HEOOXOMMMO HPOCMOTPETH CTPOKH B MPSIMOM HITH
00paTHOM IOpsIKE TI0 OAHOM WM 0 HECKONBKY CTPOK 3a pa3. FIMeHHO
JUISL 3TOTO ¥ HyXHBI Kypcopsl. Kypcop npencrasiseT coboH 3anpoc k 6ase
JaHHBIX, XpaHsmiica Ha cepBepe CYB]l, — 310 He HHCTpYKIMs SE-
LECT, HO pe3yAbTUpyIouHii Habop, BEIOOpKA, MOTyYESHHAS B PE3YJIBTATe
BBINOJIHEHUA HHCTPYKIUH SELECT. ITocne Toro kak Kypcop COXpaHeH,
TIPHJIOXKEHUA MOTYT “TIIPOKpY4HBaTh” (IIPOCMATPUBATE) CTPOKH B IPSIMOM
MM 00paTHOM HOPSAKeE, KOTja BOSHHUKAET TaKas HEOOXOMMMOCTb.

Paznuunsie CYB]l nmoanep)xuBaloT pa3Hble HapaMeTpsl KypCOpOB.
Yamie Bcero NpexoCTaBIAIOTCS CASTYIOMINE BO3MOXKHOCTH.

P B03MOXHOCTb IIOMEYaTh KYPCOp KaK MpeJHA3HAYEHHBIA TOIBKO
JUIS YTEHHUS, B PE3y/bTaTe Yero AaHHbIE MOXKHO CUHTHIBATH, HO
Helb3s1 OOHOBJIATH WIH YHAIATh.

» B03MOXHOCTb 3aJaBaTh HallPaBICHHE BHIIOIHAEMBIX ONEpalHii
(Bnepen, Hazan, nepBasi, MOCIEIHAA, aOCONOTHOE MTOIOKEHHE, OT-
HOCHTEJIFHOE IIOJIOXKEHHE U T.I1.).
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NPUMEYAHVE: noaaepxKa B pasnu4Hbix CYB[]

B Microsoft Access He noaaepuBaloTca Kypcopbl. TakuM 06pa3som,
npvBOAUMbIE flanee NpuMepbl He NpUMeHUMbI B aTon CYB/,.

MoaaepxKa Kypcopos 6bina go6asneHa B MySQL Bepcuu 5. B 6onee
paHHux Bepcusix CYB/[ npumMepbl AaHHOTO ypoKka paboTaTb He 6yayT.
B SQLite nogaepxunBaeTca pasHOBMAHOCTb KYpCOpOB, Ha3biBaemas
waramm. OCHOBHbIE KOHLIENLUUK, paccMaTpuMBaemMble Ha 3TOM YPOKe,
NPUMEHUMbI K Waram, HO CMHTaKCUC 6yeT COBEPLUEHHO UHBIM.

» B03MOXHOCTH IIOMeYaTh OIHM CTOJIOLBI KaK peaKTHPYEMEIE,
Jpyrue — Kak HepeAaKTHPYEMEIE.

a

» VkazaHue 00JIaCTH BUAMMOCTH, Onarogaps 4eMy Kypcop MOXeT
OBITh JOCTYIICH TOJBKO IJIS 3aIPOCa, MOCPEICTBOM KOTOPOTO OH
Obu1 co3naH (HanpuMmep, A XpaHUMOH IPOUETYPHl), HIH A

BCEX 3aMpoCoB.

» Vkazanue CYB]] co3marh KOIHIO NMOJTYYSHHBIX JAHHBIX (B IPO-
THBOIOJIOKHOCTE paboTe ¢ “*KMBBHIMH~ HaHHBIMH B TaOJIMLAX),
YTOOBI OHU HE U3MEHSIIUCH B MIPOMEXKYTOK BPEMEHH MEXIY OT-

KpBITHEM Kypcopa i oOpallleHHeM K HEMY.

Kypcops! HCHOJB3YIOTCS IIaBHBIM 00pa30M HHTEPAaKTHBHBIMHU IIPH-

JIOXKEHHUAMH, KOTOPBIE IIO3BOSAIOT MOJIb30BATEIAM IIPOKPYYHBATh OTO-
OpaxaeMble Ha DKpaHe 3aIlHCH BIEPER Y Ha3aJl, MPOCMaTPUBATh MX HJIH
HU3MEHATH. '

NPUMEYAHME: Kypcopbl M BeG-nNpuaoKeHns

Kypcopbl npaktMyeckn 6ecnonesHbl B BEO-NPUIOKEHUSAX (Hamnu-
CaHHbIX, K npumepy, Ha ASP, ASP.NET, ColdFusion, PHP, Python,
Ruby u JSP). Kypcopbl npegHasHa4yeHbl ANA MCMONAb30BaHUA B
TeyeHue ceaHca CBA3U MeXAY KIMEHTCKUM MPUNOKEHUEM U cep-
BEPOM, HO TaKas MOAENb He roanTca Ans Be6-NpunoXKeHun, noTo-
My 4YTO cepBep NPUNOXKEHUH SBNAETCH KIMEHTOM 6a3bl JaHHbIX, a
He KOHeYHbIM nonb3oBaTenem. A pa3 Tak, TO 60/bWNHCTBO pas-
pPaGOTYMKOB NPUNOKEHUH M36eraloT UCNOIb30BaAHUSA KYPCOPOB U
pPeanu3yloT HyXKHYI0 GYHKLUMOHaNbHOCTb CaMOCTOATENIbHO B Cly4ae
Heob6xo0aUMOCTH.
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Pa6GoTa ¢ Kypcopamm

Pa6oTy ¢ KypcopoM MOXKHO pa3eiuTh Ha HECKOJIBKO 3TArloB.

» Ilpexze 4eM Kypcop MOXeT GbITb MCIOJB30BaH, €I0 CIENyEeT
00BABHTH (ONpenentTs). B xo1e 3T0ro0 mpouecca He MPOUCXOAUT
U3BJICYCHUE JaHHBIX, & IPOCTO ONpENENsIeTCS COOTBETCTBYOIAs
uHCTpYyKIUA SELECT H 3a1ai0TCs IapaMeTphl Kypcopa.

» Ilocne oOpABNCHUA KypCODP HYXHO OTKDPBITh JUIsS MONYYEHHs JaH-
HbIX. B xoze 3T0r0 nponecca yxe mpoucXOaUT U3BIEYEHHE CTPOK
COTJIACHO MPEIBAPUTENILHO 3aAaHHON HHCTPYKIMU SELECT.

» Ilocne TOro XKaKk Kypcop 3amOIHEH JAHHBIMH, U3 HETO MOTYT GBITh
H3BJICYCHBI HEOOXOIUMBIE CTPOKH. '

» Ilo oxoHgaHHH paGOTHI KYPCOP AOJDKEH OBITH 3aKPHIT, H, BO3MOX-
HO, IOJKHEI OBITE 0CBOOOXKIEHBI 3aHSATBIE UM PECYPCHI (B 3aBHCH-
moctu ot CYB/I).

ITocne Toro xak Kypcop 06BABIEH, €r0 MOXKHO OTKPBIBATh M 3aKphI-
BaTh CTOJILKO Pa3, CKOJIBKO HeobxonuMo. Eciti Kypcop OTKpEIT, H3BIIEKaTh
U3 HETO CTPOKH MOXHO IIPOU3BOJIBHOE YKCIIO Pas.

Co3paHue KypcopoB

Kypcops! co31a10Tcs ¢ TOMOLIBIO HHCTPYKIMH DECLARE, CHHTAKCHC
kotopoi 3asucut ot CYBJI. MHcTpyKims DECLARE NpUCBavBaeT Kypco-
Py HMA U OIIpeAesieT HHCTPYKIHIO SELECT, TONOMHEHHYIO O He00X0-
JAUMOCTH IpeiokenneM WHERE u apyruMu. YToObl 110Ka3aTh, KaK 3TO
paboTaeT, MBI CO3aUM KypCOp, KOTOPBIH OyleT H3BIIEKaTh CIIHCOK BCEX
KIMEHTOB, HE UMEIOIIMX aJpeCcoB dIEKTPOHHOH nodtsl. Takoil Kypcop
ABJIAETCS YaCThIO NPUIOKEHHUS, MO3BOJIAIOLIETO MEHEMIKEPY BBOJUTH He-
JOCTaoILKE aJpeca.

IIpuBenennas Hike Bepcus MoaxomuT i DB2, MariaDB, MySQL
u SQL Server.

.Beop v

DECLARE CustCursor CURSOR
FOR :
SELECT * FROM Customers

WHERE cust_email IS NULL

A Bot Bepcus s Oracle u PostgreSQL.
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Beop v

DECLARE CURSOR CustCursor
IS

SELECT * FROM Customers
WHERE cust_email IS NULL

AHanus v

B obeux Bepcusax A yka3aHUS HMEHH Kypcopa IpHUMeHseTcs HH-
cTpykuus DECLARE — B IaHHOM ciydae 31o Oyzer uma CustCursor.
WHceTpyknus SELECT ompeaensieT Kypcop, co,ueﬁxcamnﬁ HMMEHA BCEX
KJIMEHTOB, Y KOTOPHIX HET afipeca 3NeKTPOHHOH IOYTHI (COOTBCTCTBy}O-
niee 3Ha4eHue paBHO NULL).

Teneps, ocie Toro Kak Kypcop OnpeiecH, €ro MOXHO OTKPBITS.

YnpaBneHue Kypcopamu

Kypcops!l 0TKpEIBalOTCS ¢ IOMOILBI0 MHCTPYKIMH OPEN CURSCR,
CHHTAKCHC KOTOPOH HaCTOIBKO HpOCT 4TO €T0 NOAJEPXKUBACT GONBIINH-
crteo CYB/I.

Beop v

OPEN CURSOR CustCursor

Ipu o6pabotke uHCTpYyKuKH OPEN CURSOR BBHINONHAETCS 33laHHBIH
3a1poOC, U MOIYYEHHBIE CTPOKH COXPAHAIOTCA IJIA IIOCIEAYIOMIEro IIpo-
CMOTpa.

Joctyn x conepKUMOMy Kypcopa MOXHO MOJIyYHUTh C IIOMOILBIO UH-
cTpykiy FETCH. OHa 3aJaeT, Kakie CTPOKY JOJKHEI ObITh H3BJICUEHEL,
OTKYZla OHH JOJDKHBI OBITh U3BJIECUEHBI U IJ€ UX CIEAYET COXPAHUTh (UM
NepeMeHHOH, HanpuMep). B nepBoM npuMepe NpHUMEHSETCSl CHHTAKCHUC
Oracle ms u3Bne4eHHs] OTHOH CTPOKH Kypcopa (TepBoii).

Beop Vv

DECLARE TYPE CustCursor IS REF CURSOR
RETURN Customers®%ROWTYPE;

DECLARE CustRecord Customers$ROWTYPE

BEGIN
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* OPEN CustCursor;
FETCH CustCursor INTO CustRecord;
CLOSE CustCursor;
END;

AHanu3s v

B nanHoM npumMepe uHCTpYKLUS FETCH M3BIEKAET TEKYIIYIO0 CTPOKY
(CUMTHIBaHUE ABTOMATHYECCKU HAYMHACTCS C IIEPBOH CTPOKH) U 3aITHCHIBA-
€T ee B nepeMeHHyI0 CustRecord. C NoMy4eHHBIMU JAHHBIMH HHYETO
HE JIeNaeTcs.

B crnenyromem mpumepe (B HEM BHOBb IIPHMEHSAETCS CHHTAKCHC
Oracle) nosyueHHbIE JaHHBIE TOJBEPraloTCsS HUKIMIECKOH 06paboTke ot
TIEpPBOM CTPOKHU 10 MOCHIEIHEN.

Beop Vv

DECLARE TYPE CustCursor IS REF CURSOR
RETURN Customers$ROWTYPE;
DECLARE CustRecord Customers$ROWTYPE
BEGIN
OPEN CustCursor;
LOOP
FETCH CustCursor INTO CustRecord;
EXIT WHEN CustCursor$NOTFOUND;

END LOOP;
CLOSE CustCursor;
END; '

AHanu3s v

Kak u B mpensiayiieM npuMepe, 34€Ch UCHONb3YETCS HHCTPYKLHSA
FETCH g 3alMCH TEKylIeH CTpOKH B IepeMeHHyl CustRecord.
OpHako B NaHHOM ciiyyae MHCTpYKUus FETCH HaxOAMTCA B LIMKIIE
LOOP, N03TOMY OHa BHIMOJIHAETCS CHOBA U cHOBa. CTpoka EXIT WHEN
CustCursor$NOTFOUND 03Ha4aerT, 4T0 LUK JOJDKEH OBITh 3aBEpIICH,
Korna GolbIlle He OCTaHeTCs CTPOK [uld u3BiedeHusa. Cam kxon oOpabdor-
KH 3[eCh He [T0Ka3aH. B peaslsHOM IpuMepe He0OXOIUMO 3aMEHHTD . . .
COOCTBEHHBIM KOZIOM.

PaccmorpuM Apyroi mpuMep, Ha 9TOT pa3 ¢ HCIOAb30BAHHEM CHHTAK-
cuca Microsoft SQL Server.
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Beop v

DECLARE @cust id CHAR(10),
@cust _name CHAR(50),
@cust_address CHAR(50),
@cust_city CHAR(50),
@cust_state CHAR(5),
@cust_zip CHAR(10),
@cust_country CHAR(50),
@cust_contact CHAR(50),
@cust _email CHAR(255),

OPEN CustCursor

FETCH NEXT FROM CustCursor

INTO @cust_id} @cust_name, Qcust address,

@cust_city, @cust_state, @cust zip,
@cust_country, @cust contact, @Qcust email

WHILE @Q@FETCH_STATUS = 0

BEGIN

FETCH NEXT FROM CustCursor

INTO @cust_id, @cust_name, @cust_address,

@cust_city, @cust_state, Qcust zip,
@cust_country, Qcust_contact, @Qcust email

END ,

CLOSE CustCursor

AHanus v

B nannoMm npumepe nepemMeHHsIe 0GBABIAIOTCS IS KAKIOTO H3BIIe-
KaeMoro cTonbua, a HHCTPYKiuu FETCH 0CyIIEeCTBIIIOT BBIOOPKY CTPOK
M COXpaHSIOT MX 3HAYCHUS B 9THX NepeMEHHBIX. Lk WHILE HyXeH s
HOCJIeJOBATENbHON 00paboTKH KaXIoH CTPOKH, a ycnoBue WHILE @@
FETCH_STATUS = 0 obecneunBaeT 3aBepiueHde 00paboTku (BBIXOI U3
LIMKJIa) TIOCTIE TOTO, KaK BCe CTPOKH GyayT u3Biedensr. CaM Koz o6pabor-
KU 37leCh TOXe He T0Ka3aH. B peanbHOM npumepe Hy»HO 3aMEHHUTS .

COOCTBEHHBIM KOJJOM.



Pesiome 221

3aKpbiTHe Kypcopos

Kak 65110 110ka3aHO B TIPEIBLIYIHMX IPHMEPAX, IO OKOHYAHHH PaGO-
ThI C KypCOpaMM HX HYKHO 3aKpbiBaTh. KpoMe Toro, B Hekotopsix CYB]]
(Hanpumep, B SQL Server) TpeGyeTcs, 4TOBI pecypChl, 3aHATBIE Kypco-
pOM, GBUTH 0CBOGOXKAECHB IBHBIM 06Pa3oM. CooTBeTCTBYOIIMI CHHTAK-
cuc s DB2, Oracle u PostgreSQL npuseznen Huxe.

Bsop v

CLOSE CustCursor

A BoT cuHTaKcuc 11 Microsoft SQL Server.

Beop v

CLOSE CustCursor
DEALLOCATE CURSOR CustCursor

Jist 3aKpeITHS Kypcopa NpeaHasHadena HHCTpyKiusa CLOSE. [Tocie
TOTO Kak Kypcop 3aKphiT, K HEMY HENb3sl 00paTHThCS, HE OTKPHIB IEpen
OTHUM BHOBb. OJIHAKO €TO HE HYXKHO OOBSBIATH 32HOBO TIPH [TOBTOPHOM
HCIIONb30BAHHH, IOCTATOYHO JIULIb BBIIONHATS HHCTPYKIHIO OPEN.

Pe3iome

Ha 5T0M ypoxe BBl y3HAIH, 4TO TaKOE KypPCOPEI M KAK HX IPHMEHSTS.
B Baweit CYB]], BO3MOXHO, MOMIEPKUBACTCS HECKONBKO MHOH CHHTAK-
CHC, & TAKX€ JOCTYIHBI IAPAMETPHI, HE YIIOMSHYTHIE B KHUTE. 3a JH0MOJI-
HUTENbHOH MHOpMaLmel o6paTnTech K JoKyMeHTaimH cBoei CYB].






YPOK 22

PacwuMpenHbie
BO3MOMHOCTH SQL

Ha smom ypoxe mvl paccmompum neckonvko Pacuupennvix cpeocme
obpabomku dannvix 6 SQL: ozpanuyenus, unoexcol u mpuzzepul.

Y10 TaKoe orpaHu4YeHus

SQL mpomren ekl psg 3TanoB pasBHTHS, TIPEXE 9EM CTaTh HOIHO-
HCHHBIM M MOIIHBIM A3BIKOM. B utore oH o6oraruics 3¢ GheKTHBHBIMH HH-
CTpyMeHTaMK 06paboTKH JAHHBIX, B TOM YHCIIE TAKAMH, KaK OTpaHHYCHHUS.

M1 yrxe HEOMHOKPATHO TOBOPHIIM O PENAIMOHHBIX TAGNHIAX ¥ CCBLIOU-
HOM LIENOCTHOCTH Ha NPEABIAYIIMX ypoKaX. B uacTHoCTH, TOMYEPKUBAIIOCE,
YITO PESIMOHHBIE 6a3bl JAHHBIX XPAHAT HH(YOPMALHIO BO MHOTHX TaGIHIAX,
KaikJ1ast 13 KOTOPBIX COINEPIHHT 107151, CBA3aHHBIE C IIOJISIMH U3 IPYTHX TaGImwIL,
Jlns Co3MaHus CCHUTOK M3 OTHOM Ta6IHIIEI Ha JPYTHE HCTIOIB3YIOTCS KAIOYY. -

YUr06b1 pensnMonHas 6asa JaHHBIX PabOTAaIa JOHKHEIM obpazom, He-
00X0MMO YOETHTECS B TOM, YTO JaHHBIE B ¢¢ TaGIHLAX BBEICHbI npa-
BiIbHO. Hanpumep, ecru B Tabmune Orders xpaHures uHpopManus
0 3aka3ax, a B Tabmnue OrderItems — MX AETaNbHbIE ONHCAHMS, BHI
TOIDKHBI OBITh YBEPEHBI, YTO BCe HAEHTH(GHKATOPEI 3aKa30B, YIOMSHYThIE
B rabmuue OrderItems, CymecTBYIOT 4 B Tabuue Orders. AHAIOIHY-
HO KaXIbIH KIIMEHT, YIIOMSHYTHIH B TaGmuie Orders, He JOIKEH OBITH
3a0BIT 1 B Tabnuue Customers.

HecmoTpst Ha TO 4TO MOXHO IPOBOXHTE COOTBETCTBYIOIHE IIPOBEP-
KM 1epesl BBOJOM HOBBIX CTPOK (BBIIONHSSA HHCTpYKUHI0 SELECT g
ApyToii TabIHLBl, a6kl YIOCTOBEPUTLCS B TOM, YTO HY)XKHBIE 3HAYCHHS
TPaBHIIBHEI), Jy4lle H36eraTh ITOro no CIeAYIOLHM NIPHYHHAM.

» Ecnu npasuia, o6ecreunBaomne LeTOCTHOCT Gask JXaHHBIX,
HaBA3BIBAIOTCS HA KIIMEHTCKOM YPOBHE, UX MIPHAETCS COOIIONATH
K&XIOMY KIIHEHTY (HEKOTOpBIE M3 KIHEHTOB HAaBEPHAKA HE 3aX0-
TAT 3TOTO JIEJNIaTh).
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» Bam npueTcs IPUHYIUTENBHO BBECTH IIPaBHiIa Uit BBITIOJIHEHUS
3ampocoB UPDATE K DELETE.

» BhinonHeHHEe IPOBEPOK Ha CTOPOHE KIMEHTa — MPONeCC, OTHH-
Marolii MHOTO BpemeHHu. 3acTauth CYB/l BHINONHATE Tak1e
TpoBepKH — HaMHOTO boree 5(peKTHBHBIA TOAXO.

OrpaHu4eHus

Mpasuna, pernameHTupyiolMe BBOA 1 06paboTKy UHpOpMaLUK B
6a3e JaHHbIX.

CYB]l npHHYMTEIbHO 00€CTIedMBAET CCRLIOUHYIO LIEJIOCTHOCTD 32
C4eT OrpaHUYCHHMH, HaJaraéMbIX Ha Ta6uus! 6a3bl JAHHBIX. BOMBIIMH-
CTBO OTpaHMYEHHH 3a/1aeTCs B ONPE/CICHUAX Tabmui (C MOMOLIBIO UH-
cTpykiuii CREATE TABLE wiu ALTER TABLE; cM. ypok 17).

]
rnPEﬂynPE)K,ElEH VE: orpaHu4eHusA 3aBUCAT OT CYBA

CyLLECTBYIOT pasnuyHbie TUMbI orpaHvyeHuit, U Kaxaas CYBJ, obe-
crneynBaeT CO6CTBEHHbIN YPOBEHb UX MOAAECPHKH. CnepoBartesibHO,
npumepbl faHHOTO YpoKa MoryT paboTatb He TaK, KaK Bbl NPEAno-
naraeTte. O6paTUTECh K AOKYMEHTaLUK ceoei CYB[, npexae 4em

BbINOJIHATb UX.
i : ]

MepBUUHbIE K/IOYH

O nepBUYHBIX KIIIOYaX TOBOPUIIOCH HA YPOKE 1. IlepBUYHBIA K09 —
310 0cOBOE OrpaHuyeHue, NPUMEHAeMOoe i TOTO, yTOoOBI 3HAYECHUS
B cronbue (w1 Habope cTonGuOB) ObLIM YHUKATBHEIMH 1 HUKOTZa HE
M3MEHUTHCH. JIpyTHMH CIIOBaMH, 3TO cron6er (1Iu cTONOLB) TabIHLIbL,
3HAYCHHS KOTOPOTO OJIHO3HAYHO WIEHTHQUIHMPYIOT KaX/YI0 CTpPOKY Ta-
6L D10 obrerdaet 06paGoTKy OTACTBHBIX CTPOK M HOCTYI K HUM.
Be3 nepBHYHBIX KIk0uel 65110 Obl 04€HD TPYIHO OOHOBJIATD WIH yHAIATH
ompe/ie/IeHHbIE CTPOKH, HE 3aTparuBas mpH STOM apyTHe.

ThoGoit cToNOeIl TaGIHIB! MOXET OBITH HA3HAYCH Ha POIIb MEPBHIHO-
[0 KJTI0Y4, HO TOIBKO ECIIH OH YJIOBIETBOPAET CICAYIOIIHM YCIIOBHSAM.

» Hukakue B¢ CTPOKH HE MOTYT MMETh OQHO M TO XK€ 3HA4YCHUE
NEepPBUYHOTO KIII0Ya.
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P Kaxnas cTpoxa JOmKHA HMETh KaKOe-TO 3HAa9eHHE MEPBHUYHOTO
KI0Ya (B TAaKHX CTOIOLAX HE JOJKHBI JONYCKATHCS 3HAYCHHUS
NULL).

» Cronben, conepxaiuuii 3Ha4eHHs IEPBUIHOIO KIIFOYa, HE MOMKET
OBITh MOTHGUIMPOBAH WIH 0OHOBICH.

» 3HaueHMs HEPBHYHOTO KIH0YA HU IPH KAKHX OBCTOATETHCTBAX
HE MOTYT OBITh HCIIONBb30BAHbI IOBTOPHO. Eciu Kakas-To cTpoka
yHaIIsIeTcs U3 TabIHIIBI, e IePBUYHBIN KII0Y HE MOXET GbITh Ha-
3HA4Y€H HOBOM CTPOKE.

O,ZII/IH U3 croco6oB OpEeaCINTh HCpBH‘lHBIﬁ KJIFOY — YKa3aTh COOT-
BCTCTBYIOILIEC OTPAaHHYCHUE B TIponecce Co3aanus Ta6J'II/II_IBI.

BBop v

CREATE TABLE Vendors

(
vend_id CHAR (10) NOT NULL PRIMARY KEY,
vend name CHAR (50) NOT NULL,
vend_address CHAR (50) NULL,
vend_city CHAR (50) NULL,
vend state CHAR (5) NULL,
vend zip CHAR (10) NULL,

vend_country CHAR (50) NULL
)7

AHanus v

B nannom npumepe B onpenenenue Tabnuip! 1o6aBeHa crienuduxa-
uust PRIMARY KEY, Grarozaps kotopoit cronGen vend _id cTaHOBHTCS
MEPBUYHBIM KIIFOUOM.

BBop v

ALTER TABLE Vendors
ADD CONSTRAINT PRIMARY KEY. (vend_id);

AHanus v

3pech B KaueCTBe MIEPBUYHOIO KJIH0YA HA3HAYCH TOT XK€ CaMBIi CTON-
Gell, HO C HCIIONB30BAHMEM KIIOYEBOTO CIIOBA CONSTRAINT. OHo momy-
CTUMO B MHCTPYKLUAX CREATE TABLE U ALTER TABLE.

8 3ak. 1273
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NMPUMEYAHME: knioum B SQLite

B SQLite Henb3a ONPeAensiTb KN4YKU ¢ NOMOLLbIO UHCTPYKLUMK ALTER
TABLE. 3T0 MOXHO AenaTb TObKO B NepBOHAaYanbHOW UHCTPYKLUH
CREATE TABLE.

BHelWHUEe KNo4u

BHemHui KiIxod — 3T0 CTOI0e1] OQHON TabIUIb], 3HAYEHUs KOTOPOro
COBIIAJAIOT CO 3HAYECHISAMU CTONONA, IBJIAIOMIEr0Cs NEPBUYHBIM KITH0UOM
Ipyroii Tabnuiipl. BHEMHNWE KIIOUH — OY€Hb Ba)XKHAsA YacTh MEXaHU3Ma
ofecrieyen s CChIOYHOM HeNOCTHOCTH. YToOB! pa3oOparkes B TOM, YTO
€000 PEICTABIAIOT BHELHNE KIIIOYH, PACCMOTPUM CIIEYIOIIMI IPAUMeED.

Tabmuna Orders CONEPKUT €NMHCTBEHHYIO CTPOKY I KaXIOro
3aKa3a, 3aQUKCHPOBAHHOTO B 6ase MaHHBIX. MlHbopMauus 0 KiveHTe
xpanuTcs B Tabnuue Customers. 3akaspl B Tabaune Orders CBI3aHbI
C ONpeeNIEHHBIMU CTPOKaMH B Tabnune Customers 3a CYET UICHTHU-
dHuKaTOpa KIMEHTa, KOTOPBIH SBIACTCS NEPBUYHBIM KIIOUYOM B TabmuIe
Customers. Kax/Iplii KIMEHT UMeET YHUKaIbHBIH uaeHTHuKaTop. Ho-
Mep 3aKa3a SBJIAETCS MEPBUYHBIM KIFOYOM B Tabmuue Orders, H KaxIbii
3aKa3 MMeeT CBOH YHHKAJIBHBIN HOMED.

3Hauenus B cToyONe Tabmuusl Orders, CoAePKaIIeM HICHTHOUKA-
TOPH! KIIHEHTOB, He 0053aTeNbHO yHUKANbHBIE. ECiu kineHT cienan He-
CKOJIBKO 33aKa30B, MOT'YT CYLIIECTBOBATh HECKOIBKO CTPOK € TEM XK€ CaMbIM
UAEHTU(QHKATOPOM KIMEHTA (XOTS KaXJas U3 HUX OyleT UMETh CBOM HO-
Mep 3aka3a). B To xe BpeMs eIMHCTBEHHbIE 3HA4E€HHsI, KOTOPbIC MOI'YT
HOSIBUTECA B CTOJIOIE UIEHTUYHUKATOPOB KIHEHTa B Tabmuue Orders, —
9TO UAEHTU(HHUKATOPHI KIMEHTOB U3 Tabmuiel Customers.

HMeHHo Tak U 00pa3yloTcs BHEIIHME KIIOYM. B Hairem mpumepe
BHEIIHUI KIIOY ONpPEeNeH Kak cToabel HIeHTH(PHUKATOPOB KIMEHTOB B
Tabaune Orders, KOTOPBIA MOXKET IIPHHUMATH TOJBKO 3HAYEHHs, COIep-
JKatlyecs B IEPBHYHOM KiItode Tabnuipl Customers.

Bor omuH 13 crioco00B ONpeeNeH s BHELIHETO KIIt0Ya.

Beop Vv

CREATE TABLE Orders
( .

order num INTEGER NOT NULL PRIMARY KEY,
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order_date  DATETIME NOT NULL,

cust_id CHAR(10) NOT NULL REFERENCES
%Customers (cust_id)
)i

AHanus v

B a1oM onpenenennu tabnunst HUCIIONIB3YETCS KIIFOYEBOE CIIOBO REF—
ERENCES, yka3bIBarollee Ha TO, 4T0 JI000e 3HaYeHHe B cTonbie cust_id
JOJDKHO TaK)X€ HaXOAUTHCSA B CTONOLE cust_id Tabnuiel Customers.

AHanoruyHOro pe3ynsTaTa MOXHO ,u061/m>ca C IIOMOIIBIO Kmoquoro
cinoBa CONSTRAINT B HHCTpYKIMH ALTER TABLE.

BBop v

ALTER TABLE Orders
ADD CONSTRAINT
FOREIGN KEY (cust_id) REFERENCES Customers (cust_id)

COBET: BHeLIHMe K/II04MM MOTYT BOCNPEensTCTEOBaTh
Cny4yanHOMY yAaNeHMIO faHHbIX

BHelIHWe KN04YM He TOIbKO MOMOraloT 06ecreunBaTh CCbIJIOYHYIO
LLeIOCTHOCTb, HO TaKXKe Cnyxat Apyrol BarkHoM uenu. Mocne Toro
KaK BHeLLHWH Koy onpepeneH, CYB/, He No3BONUT yaansiTb CTpo-
KM, CBsi3aHHbIE CO CTPOKaMK B ApYrux Tabnuuax. Hanpumep, Bbl He
CMOXeTe yAanuTb MHGOPMALIMIO O KITUEHTE, Y KOTOPOIO CTh 3aKasbl.
EAMHCTBEHHbIN CNOCco6 3TO caenaTb COCTOMT B npeasapuTesibHOM
YAANEHUN CBA3AHHbIX C KIIMEHTOM 3aKa30B (/191 Yero, B CBOK 0Ye-
Penb, HYXHO yaanuTb MHGOPMALMIO 06 3NeMeHTax 3TUX 3aKasoB).
lMocKonbKy TpeGyeTea CToNb METoAUYHOE U LueneHarnpasneHHoe yaa-
NeéHune, BHeLWHWe KN4 MOTyT OKasaTb NOMOLLb B NPEAOTBPAaLLEHUH
Clly4aiHOro yaaneHus AaHHbIX.

OnHako B HeKoTopbix CYB/] noaaepuBaeTcs BO3MOMHOCTb Kac-
KadHo2o ydaneHus. Ecnu Takan GyHKUMS peanu3oBaHa, MOMHO
YAansitb BCe CBA3AHHbIE CO CTPOKOW AaHHble MPU yaaneHun ee U3
Tabnuubl. Hanpumep, ecnu paspelleHo KackagHoe yaaneHvue un nms
KnueHta ypansietca U3 tabnuubl Customers, Bce CBA3aHHbIE C
€ro 3aKa3aMu CTPOKU YAaNaIoTCA aBTOMaTUYECKM.
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OrpaHu4eHUsl YHUKaJIbHOCTH

OrpaHMYeHHs YHAKATBHOCTH 00ECIIETHBAIOT HEMOBTOPAEMOCTh BCEX
JIaHHBIX B cTONOLE (1M B Habope cTonbuoB). Takue CTONOLB! HATOMUHA-
JOT TIEPBUYHBIE KIIIOUH, O/{HAKO HMEIOTCA M BaXKHbIC OTIHIHS.

» Tabiuia MOXET COAEPIKATh MHOXKECTBO OTPAaHHYEHHH YHHKAIb-
HOCTH, HO y He€ JIOJDKEH OBITh TOJNBKO OIWH MEPBUYHbIH KIIHOY.

» CronbIpl ¢ OrpaHMYeHHEM YHUKAIEHOCTH MOTYT COREPXKATh 3Ha-
qeHus NULL. '

» Cron6iisl ¢ OrpaHMYEHHEM YHUKATBHOCTH MOXHO MOIMGUIIPO-
BaTh ¥ OOHOBIATh., ' .

» 3HayeHHs CTOJOLOB C OTPAaHUYCHHUEM YHHKAJIBHOCTH MOXXHO HC-
OJIB30BaTh TOBTOPHO.

» B oTiHYME OT NEPBHYHBIX KIIFOUeH, CTONOIB C OTPAHHICHHAMH
VHUKAIBHOCTH HE MOTYT OBITH HCIIOIb30BaHbL JIs ONPeNeNCHH
BHEIIHUX KIII0YEi.

TIpuMepoM TaKoTO OrPaHHYEHHS MOXET CIYKHTb TabIHL@ C JaHHBI-
MH O COTpYIHUKaxX. Kaxuplil 13 HUX HMEET CBOH YHHKAIbHbIH HOMEp Kap-
TOYKH COLHAIBHOIO CTPaXOBAHMS, HO BBI BPSA U OyzieTe HCMIONB30BATh
€ro B Ka4ecTBe MEPBHYHOTO KIK0Ya, IIOCKOIbKY OH CITHIIKOM JTMHHbIH
(¥, KpOME TOTO, BBI BPSIL JIM 3aXOTHTE CHENATh 5Ty HHGOPMALIHMIO JIETKO
noctynHoi). [To3ToMy KaXAOMy COTPYAHHKY NPHCBaHBACTCH YHHUKAIIb-
HbI# uaeHTHdUKaTop (MEPBUYHBIH KII0Y) B HONOJIHEHHE K €0 HOMEPY
KapTOYKH COLIUATBHOTO CTPAXOBAHHS.

IToCKONBKY MAEHTH(UKATOP COTPYHHKA ABJSETCS MEPBHYHBIM KITIO-
9OM, MOXHO GBITh YBEPEHHBIM B TOM, YTO OH YHHKAJE€H. A i TOro
yro661 CYB/] npoBepuiia YHUKANBHOCTE KaXKI0ro HOMEPa KapTOYKH CO-
[MATIBHOTO CTPaxOBaHUs (MCKIIOYMB BEPOATHOCTD ONEYATKU IIPH BBOIE,
KOTZ(@ [UIsl OfJHOTO COTPYIHHKA yKa3bIBAaeTCsl HOMEp KapTO4KHU APYroro),
Heo6XOIMMO 3a1aTh orpaHuderne UNIQUE [ cToa6na, B KOTOPOM CO-
JIepKaTCs HOMepa KapToyeK COLUANBHOTO CTPaXOBAHHA.

CHHTAKCHC OTPaHUYEH¥s YHHKAJBHOCTH HAIlOMHHAeT CHHTAaKCHC
JPYTHX OrPaHUYEHH: B ONpPE/ICTICHHH TaONMIbI YKa3bIBACTCH KIIIOIEBOE
c1oBo UNIQUE MM OTAEIBHO 3aaeTcs orpannyenne CONSTRAINT.



Y70 Takoe orpaHuyeHus 229

OrpaHuM4YyeHusa Ha 3Ha4YeHUd cTonbua

OrpannyeHus Ha 3HAUCHHS CTONOLA Hy KHBI I TOTO, YTOObI TaHHEIE
B cTonbue (1 Habope CTONGLOB) COOTBETCTBOBAIH YKA3aHHBIM BAMH
kpurepusiM. Hanbosee pacnpocTpaHeHHBIMA OTPaHMYEHHUIMH SBISIOTCS
CIIeyIOIIHE.

» OrpaHuYeHHe MaKCHMAIIBHOTO ¥ MUHHMAIIEHOTO 3HAYEHHH — Ha-
TIPHMED, JJIs IPEAOTBPAIIECHHS [OSBICHHA 3aKa30B Ha 0 (Hyib)
TOBapOB (X0TA 0 U ABJIACTCS AOIYCTUMBIM YHCIIOM).

» Vka3anue QHAama3soHOB — HaNpUMep, OrPaHUYEHHE Ha TO, YTOOHI
Jlata OTTPy3KH HACTyIala I03Ke WIH COOTBETCTBOBAIA TeKymen
JlaTe ¥ He OTCTOosIA OT Hee 0oJIbliie, 4eM Ha IO,

> Paspeluenne TONbKO ONPEIC/ICHHBIX 3HAYEHUH — HaTPUMep, pas-
pelIeHye BBOOKTE B I0JI€ “IOT” TONBKO OyKBY M HiH F.

Tunst nanseIx (cM. ypok 1) camu 1o ce6e OrpaHHYMBAIOT JAHHBIE, KO-
TOPBIC MOTYT XPaHUTLCA B CTONOIIE, a OTPAaHHYEHH Ha 3HAYEHHUS CTOIO1A
NPEABABIAIOT AOLOIHUTENBHEIE TPEOOBAHNS K JaHHBIM ONPENECIEHHOTO
THIIA, 9T00BI B 6a3y JIaHHBIX MOXHO GBLIO BBOJMTE TONBKO KOHKPETHEIC
3Ha4eHUs. BMeCTO Toro 4T06BI I0KaraThCs Ha KIMEHTCKOE IPHIOXKEHHE
uim 106pocoBecTHOCTS nonb3oBarens, CYB]] camocTosTensuo OTBEpra-
€T HEKOPPEKTHBIE JAHHEIE.

B cnexyromem nmpuMmepe HamaraeTcs orpaHHuGHHME Ha 3HAYEHHS
cTonbra quantity Tabmumel OrderItems, ¢ TeM YTOOBI I BCEX TO-
BapOB YKa3bIBaNI0Ch KOTHUECTBO, Gonbiiee 0.

BBop v

CREATE TABLE OrderItems
(

order num INTEGER NOT NULL,
order item INTEGER NOT NULL,
prod id CHAR (10) NOT NULL,
quantity INTEGER NOT NULL CHECK (quantity > 0),
item price  MONEY NOT NULL
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AHanus v

IMocne NpUMEHEHHUs 3TOT0 OrpaHUYeHHs Kaxas nobasaseMas (M1
00HOBJIAEMAs) CTPOKA GYIeT IPOBEPATHCA HA MPEAMET TOTO, YTOOHI KOJIH-
YECTBO TOBAPOB OBLIO OONBIIE HYIIS.

Jabbl IpOKOHTPONHPOBATH TOT (hAKT, YTO B CTOJIOLE C 0603HAYECHHEM
T0JIa MOXET COIEPKATHCA TONBKO OykBa M ¥iin F, Z00aBETE ClIEAYIOILYIO
CTPOKY B HHCTpYyKIHIO ALTER TABLE.

BBop v

ADD CONSTRAINT CHECK (gender LIKE '([MF]')

COBET: nonb3oBaTenbCKHe THNbI AaHHbIX

Monb3oBatenu HekoTopblx CYB[ MOryT cosfaBaTb COGCTBEHHble
TUNbI AaHHbIX. O6bI4HO 3TO 6Ga30BbI€ TUMbI, HO C JOMOJIHUTENbHbLIMU
orpaHMYeHusAMMK Ha 3HaveHus. Hanprumep, MOXHO onpeaenuTb cob-
CTBEHHbIW TUN AaHHbIX, Ha3BaB ero gender (nos). OH 6yaeT npea-
CTaB/NIATb 3HAYEHUA, COCTOALME U3 OJHOM BYKBbI, C OrpaHUYEHHEM,
[IoNyCKaloLWMM TONbKO [iBa BapuaHTa: M UK F (U, BO3MOXHO, NULL,.
€C/IM NOJ cny)allero Hen3secTeH). Takon TN AaHHbIX MOXHO YKa-
3blBaTh B onpeaeneHusx tabnuu,. NMpeMMyLiecTBo rnosib3oBaTebCKUX
TUMNOB JaHHbIX COCTOMT B TOM, 4TO NOAOGHbIE OFPaHUYEHUA MOXHO
3ajaTb BCEro ofiuH pas (B onpeAeneHnn Tuna AaHHbIX), Nocne Yyero
OHM ByayT aBTOMAaTUHECKM NMPUMEHSTLCS BCAKWIA pas3, Koraa 3aiei-
CTBYETCA N0/Ib30BAaTENbCKUA TUN JaHHbIX. [lOCMOTPUTE B AOKYMEH-
Tauuu cesoeit CYB/l, noaaepMBaeT 1M OHa Mob30BaTe/IbCKUeE TUMbl
[aHHbIX.

Y710 TaKoe MHAEeKCbl

Wnpexcel nperHa3sHAuYCHBI JUIs JJOTHYECKOW COPTHPOBKH XPAaHHUMBIX
J@HHBIX, YTO MO3BOJIAET IIOBLICHTH CKOPOCTH IIONCKA H COPTHPOBKH CTPOK
B 3anpocax. Jlyummit ciocod MoHSTh, YTO TaKOe HHAEKC, — B3MISIHYTH Ha
NPEIMETHBIN YKa3aTenb B KOHIIE KHHUTH.

IIpennonoxuM, Bbl XOTHTE HAWTH BXOXKICHUS CIIOBA UHOEKC B KHH-
re. “JIo6oBBIM” CTIOCOGOM pEIIeHHUs 3TOM 3a1a4u GBUIO OBl BEPHYTHCS Ha
HEPBYIO CTPAHMILY M IIPOCMOTPETH KAXKAYIO CTPOKY Ka)KJO# CTPaHHIIBI B
TIOMCKaxX CoBMaJeHui. Takol BApHAHT, KOHEYHO, JOIYCTHUM, HO OYEBHIHO,
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4TO OH HepealieH. [[pocMOoTpeTh HECKOIBKO CTPAHHMII TEKCTA eIlle MOXKHO,
HO MIPOCMATPHBATh HOZOOHBIM 00Pa30M BCIO KHUTY — II0Xas 3aTest. Uem
Gonbie 06beM TEKCTa, B KOTOPOM HyXKHO IIPOBECTH TIOHCK, TEM GONIBIIE
BpeMeHHU TpeOyeTCs Ha BBIABICHHE MECT BXOXIEHUS HYKHBIX JAHHBIX.

MMEHHO MO3TOMY KHHIH CHAaGXKAIOT MPEAMETHBIMH YKa3aTelsMH.
IIpenmeTHbIi yka3aTeh — 3T0 CIHUCOK KIIOYEBBIX CJIOB H TEPMHHOIO-
THYECKHX CIOBOCOYCTaHHH, PACHIONOKEHHEIX B aI(paBUTHOM MOPSIKE, CO
CCBUIKAMH Ha CTPaHMUIIBl, Ha KOTOPBIX HCKOMBIE CJIOBa YIIOMHHAIOTCS B
KkHure. YtoObl HAHTH TEPMHUH UHOEKC, HEOOXOMUMO IOCMOTPETH B MPE/-
METHOM yKa3arelle, Ha KaKHX CTPaHHIIaX OH BCTPEYAeTCH.

UTo menaeT mpeAMETHBIH yKa3aTesb CToNb dQEKTHBHBIM CPEICTBOM
noucka? Ilonpocty rosops, TOT (GaKT, 4TO OH NPABHIBHO OTCOPTHPOBAH.
TpyauocTs nowcka cloB B KHure 00yCIOBIEHA HE TEM, 9TO e¢ 00BEM CIIHII-
KOM BEJIHK, a TeM, YTO CJIOBA B HEHl HE OTCOPTHPOBAHEI B aI(aBUTHOM I10-
psinke. Ecim 661 OHE OBLTH OTCOPTHPOBAHBI ONOGHO TOMY, KaK 3TO fejia-
€TCs B CJIOBApsiX, B IPEIMETHOM yKa3arene He ObU10 Obl HeOOXOMUMOCTH
(MMeHHO 1I03TOMY CTOBapH He CHAGKAIOTCS TIPE/IMETHHIMH YKA3aTEISIMEL).

Wnnexcsl 623 nanubIx paboTaloT CX0KHM 06pasoM. JIaHHbIe epBHY-
HOro xiro4a Beerna orcopruposansl — CYB/] nenaer 1o 3a Bac. Takum
06pasoM, U3BIEYEHHE YKA3aHHBIX CTPOK IO NEPBUYHOMY KIIIOYY BCErma
OCYIIECTBIAETCA OBICTPO U 3D PEKTUBHO.

OznHaxo MOMCK 3HaYeHHi B APYTHX CTONOLAX BBITOTHAETCS YKE HE
crob d¢p@ekTuBHO. UTO MPOM3OHIET, HAPUMED, €CIH HOMBITATECS IT0-
JyIUTh CIHCOK BCEX KIMEHTOB, NPOKHBAIOIIMX B ONpPENEIEHHOM ITaTe?
HockonbKy Tabnuua He OTCOPTHPOBAHA IO Ha3BaHUAM mTatos, CYB]]
TPUIETCA NPOCMATPHUBATE KaXIYHO CTPOKY TaONHUBI (HauMHAs C CaMOit
HEPBOH), OTBICKHBAs COBIAJIEHHS TOYHO TaK e, KaK 9TO CAENAIH OB BBl B
TIOHCKaX BXOXK/ICHHH CJIOB B KHHI'e, HE HMEIOLLE IPEMETHOTO YKa3aTels.

Pewenune ykasaHHoO# NpoGieMbl COCTOUT B HCHONB30BAHHY MHIEKCA.
B xauecTBe MHIEKCa MOXHO HA3HAYUTH OJMH WM HECKONHKO CTONGLOB,
uro6sl CYB/] xpanua OTCOPTHPOBAHHEL CIHCOK CONEP)KUMOTO ISl BHY-
TpeHHUX ueinei. [locne Toro kak uunexc onpexnenen, CYB]] npumenser
€ro TOYHO TaK e, KaK Bbl paboTaeTe ¢ IPeIMETHBIM yKa3aTeIeM KHUTH.
Omna npoBOIHT MOKCK B OTCOPTUPOBAHHOM HHIEKCE, YTOBHI HAHTH MECTO-
TIONIOXXEHUS BCEX COBIIAJICHAN M 3aTEM H3BJIEYb COOTBETCTBYIOIIHE CTPOKH.

Ho npexne 4em co3maBaTs MHOXECTBO MHAEKCOB, IPHMHTE BO BHH-
MaHHe CJIEIYOIIEE.

> WHupexcel noBHILIAIOT MIPOU3BOAUTEIBHOCTh 3aIPOCOB, CBI3aH-
HBIX C U3BJICYEHUEM JAHHBIX, HO YXYOIIAl0T NPOU3BOAHUTEIBHOCTD



232 YPOK 22. PaclunpeHHble BO3MOXHOCTH SQL

onepauuii no6aBiaeHust, MOTUUKANK H YIAICHAS CTPOK. DTO
CBA3aHO C T€M, YTO IIPH BBIIOIHEHUH N0H00HbIX oneparuid CYB]]
J0JDKHA ellle ¥ JUHAMUYIECKH OOHOBJIATH HHAEKC.

» Jlns XpaHeHHs HHAeEKca TpebyeTcs HOMONHHUTENFHOE MECTO Ha
JIHCKE.

» He Bce faHHBIE TOAXOIAT AJIs HHAEKCALMH. J{aHHbIE, KOTOPHIE HE
SIBJIIOTCS JOCTAaTOMHO YHUKAJILHBIMU (KaK, HAIpUMep, Ha3BaHHUs
INTaToB B CTONOIE cust state), He AayT TAKOTO BEIMIPHILIA OT
HHIEKCALlUM, KaK JaHHbIE, KOTOPHIE UMEIOT OOJIbIIIe BO3MOXKHBIX
3Ha49eHMH (Kak, Hampumep, UMA 1 GaMuTus).

» MHeKCcH MPHMEHAIOTCS A1 QUIBTPALIMKA U COPTUPOBKH JAHHBIX.
Ecnu BBI yacTo copTupyeTe JaHHBIE OJMHAKOBHIM 00pa3oM, 3TH
JIaHHBIE MOTYT OBITH KAHIUIATOM Ha MHICKCALHIO.

» B KkauecTBE MHJEKCAa MOXHO OIPEACIIUTH HECKOJIBKO CTOIOLIOB
(nampuMep, c Ha3BaHHEM INTaTa ¥ Ha3BaHHeM ropoaa). Takoii uu-
Jekc OyzeT IoJIe3eH, TOJBKO eCIIH JaHHBIE COPTUPYIOTCS B OPS-
Ke “IITaT IUTI0C TOpox” (eCiM BBl 3aXOTHTE OTCOPTHPOBATH JaH-
HBI€ JIMIIb 110 HA3BaHUIO TOPOJA, HHIEKC OKaXKeTCs GecrioneseH).

He cymecTByeT TBepApIX IPaBHI OTHOCHTENBHO TOTO, YTO U KOTAA
ciaenyeT uHaekcupoBath. B 6onpmuHcTBe CYB/] npeiararorcs yTHid-
ThI, KOTOPBIE MOXHO NIPUMEHATh UL OIpenesieHus 3pdeKTHBHOCTH HH-
JIEKCOB, K MMH CIIENYET PETYISPHO NOTb30BAThCSL.

HHaekcsl co30ar0Tes ¢ IOMOLIBIO HHCTPYKUHK CREATE INDEX, CHH-
Takchc kotopoi 3asucHT oT CYB/l. Crenyromas HHCTPYKUUS CO3aeT
IPOCTOH MHAEKC JJi CTONONA ¢ HANMEHOBaHUIMU TOBAPOB B Tabiwile
Products.

Beop v

CREATE INDEX prod name ind
ON Products (prod_name);

AHanu3 v

Kaxcap1il HHAEKC JOKeH 001afaTh YHHKAIBHBIM HMeHeM. B anHoM
cry4yae OHO ompefiesieHo kak prod_name_ind. Kmogesoe cnoBo ON
CITYXXMT JUI YKa3aHHs TabIMIbI, KOTOpast JOJDKHA OBITh [IPOUHIEKCHPO-
BaHA, a CTOJOLB], BKIIOYaEMbIE B HHCKC (B JaHHOM IIPUMEPE OH OIHUH),
YKa3bIBaIOTCA B KPYIVIBIX CKOOKaX MOCIEe HMEHH TaOJIHLIBL.
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COBET: nepecmMoTp HHAEKCOB

b PeKTUBHOCTb MHAEKCOB CHUXKAETCS, ecnn B Tabnuuy no6aBnsioT-
CSl AaHHbIE WK NPOUCXOAUT UX 06HOBNEHWe. MHorne agMUHUCTPa-
TOpbl 633 AaHHbIX CHWUTAIOT TaK: TO, YTO KOrAa-To 6biN0 uaeanbHbIM
HabopPOM MHAEKCOB, MOXET rnepectaTtb GbiTb TAKOBbLIM NOC/E He-
CKOMbKKX MecaLeB paboTbl ¢ 6a30# faHHbIX. LlenecoobpasHo pe-
TYNApHO nepecmartpuBaTb MHAEKCH! U, B cnyqae Heo6XxoAUMOCTH,
HacTpauBaTb MX.

Y710 TaKOoe TpUrrepbl

Tpurrepst — 3T0 0cO0BIe XpaHUMBIE IPOLIEAYPHL, ABTOMATHIECKH BHI-
IIOJHAEMbIE IPY HACTYIUIEHHH OINPENEICHHBIX COOBITHI B 6a3e TaHHBIX.
Tpurreps! MOTYT OBITH CBSI3aHBI C BHIIIOTHEHHEM HHCTPYKLHH INSERT,
UPDATE 1 DELETE 1O OTHOIIEHHUIO K YKa3aHHBIM Tabmuuam.

B omnnyue oT XpaHUMBIX Ipoueayp (KOTOpble INPENCTaBIAIOT co0oi
3apaHee 3anucaHHbie HHCTPYKUuu SQL), TpUrrepsl CBsI3aHbl C OTAEIbHBI-
MU Tabnunamu. Tpurrep, aCCOMUUPOBAHHBIA ¢ HHCTPYKUIUSIMUA INSERT
10 OTHOLIEHHUIO K Tabnuie Orders, OyAeT BBIIOIHATHCSA TOIBKO B TOM
ciryyae, €Clii B 3Ty Tabmuny mo6aBigeTcs CTpokKa. AHAIOTHYHO, TPUT-
rep, OTHOCSIIUICS K MHCTPYKUUAM INSERT H UPDATE s TaGmuLbl
Customers, OyIeT BBIIOIHATHCS TOJIBKO B CIIydae IPUMEHEHHS YKa3aH-
HBIX OTIEpAINii TI0 OTHOIIEHUIO K JaHHOW TabnuIe.

Kox Tpurrepa Mo>xeT UMETh JOCTYII K CIEAYIOLIMM JaHHBIM:

» BCe HOBBIE JaHHbIE B MHCTPYKIMAX INSERT;
D Bce HOBBIC M CTaphle JaHHBIE B MHCTPYKIMAX UPDATE,
» yhanseMble JaHHBIE B MHCTPYKIMAX DELETE.

B 3aBucumoctu ot CYB]], ¢ koTopoii BeI paboraere, Tpnrrep MOXET
BBITOJIHATHCA A0 UM IIOCIIE CBSI3aHHON C HUM OIEpPaIHH.
Yae BCEro TpUrrepsl NPUMEHSIOTCA I CIIENYIOIUX HeTen:

P obecneueHne HEMPOTHBOPEYUBOCTH JAHHBIX (HAIpUMeED, LIS IIpe-
00pa3oBaHKA BCEX Ha3BaHUH LITATOB B BEPXHMUIT PETHCTP MPH BHI-
NOJIHEHUH HHCTPYKIMH INSERT mmu UPDATE);

J> BBHINOJHEHHE AEHCTBHH O OTHOIIEHHMIO K APYTMM TabiuiaM Ha
OCHOBE M3MEHEHHUH, KOTOpbIe ObLIM CHETaHbl B KAaKOH-TO Tabmuie
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(nanpumep, 1Sl BHECEHHS 3aIIHCH B KOHTPOTBHEIN XKypHAJ C Te-
JBI0 PETHCTPALMK KaXXIOT0 Cilydas OOHOBICHHS WIM yAaNeHHUs
CTPOKH);

P JomoNMHUTENbHAS IPOBEPKA H, B CIlyyae HEOGXOAMMOCTH, OTMEHA
BBOJIA JIAHHBIX (HAIIPUMED, 1a0bl YOCTOBEPHTECS B TOM, UTO pas-
PCIICHHAS JIs KIHEHTa CyMMa KPeIUTa He HpeBbileHa, B Ipo-
THBHOM Clly4yae onepauus 61okupyercs),

P noncYeT 3HAYEHHIT BHIYUCTISEMBIX TIOJIEH MM OGHOBIEHHE METOK
JIaThl/BPEMEHH.

Kak BB, HaBepHOe, yiKe I0raabIBAeTECh, CHHTAKCHC CO3JaHKs TPUITE-
pos 3aBucut ot CYB/I. 3a nonpobrocTsMu 06patHTeCh K JOKyMEHTALMHU
ceoeit CYB/I.

B crenyroniem npumepe cosnaercs TPUITED, Mpeodpasyromuii 3Haue-
HHA cToJOua cust_state B Tabmuue Customers B BEPXHHUH peTHCTp
TNIPH BBITIONIHEHHH JIIOOBIX MHCTPYKIMi INSERT 1 UPDATE.

Bor Bepcust st SQL Server.

BBog v

CREATE TRIGGER customer state

ON Customers

FOR INSERT, UPDATE

AS

UPDATE Customers

SET cust_state = Upper (cust state)

WHERE Customers.cust_id = inserted.cust id;

Hmxe npusenena Bepcust aist Oracle u PostgreSQL.

BBop v

CREATE TRIGGER customer state

AFTER INSERT OR UPDATE

FOR EACH ROW

BEGIN

UPDATE Customers

SET cust_state = Upper (cust state)
WHERE Customers.cust_id = :0LD.cust_id
END;
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COBET: orpannyenns pa6ortalor 6bicTpee, 4YeM TPHIrepbl

Kak npaBuno, orpaHuMyeHms o6pabaTtbiBaloTcs 6bICTpEE, YeM TpUrre-
pbl, MO3TOMY CTapalTeCh Mo BO3MOXHOCTHU UCMOMIb30BaTb UMEHHO MX.

Bbe30nacHOCTb 0a3 laHHbIX

Her Hugero Gosee 1eHHOro 178 OpraHU3allMH, YeM €€ JaHHbIE, M03-
TOMY OHH BCETJa JODKHBI OBITh 3aIIMIIECHBI OT KPaXXy UM CITy4aiHOTo
mpocMoTpa. B To ske BpeMs JaHHbIE NODKHBI OBITH BCETa NOCTYIIHBI I
ompereNeHHbIX MONb30BaTelNei, mosroMy 6onpmuncTBo CYB]l npeno-
CTaBISET B PACTIOPSKEHHE a/[MHHUCTPATOPOB MHCTPYMEHTHI, IOCPEX-
CTBOM KOTOPBIX MOXHO Pa3pellaTh HIIH OTPaHUYHMBATh JOCTYTI K JaHHBIM.

B ocHoBe m060if crcTeMBI 6€30IIaCHOCTH JIEKHT aBTOPU3ALHA H ay-
TeHTHUKAUs 1o1b30BaTenei. Tak Ha3bIBa€TCsS MPOLECC, B XO/€ KOTO-
POro I0IB30BaTEllb MOATBEPKIAET, YTO OH — 3TO MMEHHO OH M YTO eMY
pa3peIieHo NPOBOAUTH ONEPAINH, KOTOPbIE OH COOMPAETCs BHIIIOJIHHUTE.
Onuu CYB/] npuMeHSIOT IS 3TOTO CpeAcTBa 6€30IIaCHOCTH OIIepalHOH-
HOM CHCTEMBI, JpyTHe XPaHAT CBOM COOCTBEHHBIE CIIMCKH IOJb30BaTeNeH
M ITapOJIeH, TPEThH HHTETPUPYIOTCS C BHEUIHUMH CEPBEPAMH CITyKOBI Ka-
TaJIOroB.

Yarie BCEro NpHMEHSIOTCS CIEAYIONIME OTPAHUIEHHs O€30I1aCHOCTH:

P orpaHuyeHHe JOCTyNa K aAMHHHCTPATUBHBIM QyHKUMIM (CO3-
naHue Tabiaui, H3MEHEHHE WK yIaJleHHe CYIIeCTBYIOUHX Tab-
JIMIL 4 T.IL.);

P orpaHuYeHHe NOCTyNa K OTHENBLHBIM 0a3aM NaHHBIX WIH Ta0-
JTALAM;

P orpaHHYeHHE TUNA JOCTYIA (TOJBKO JJIS YTEHHS, JOCTYI K OT-
JeJIBHBIM CTONOIaM H T.1I1.); ,

P opraHu3aus JOCTyMa K TabJIUIIaM TONBKO Yepe3 MpeNCTaBICHUs
WM XpaHUMBIE IPOIIEAYPBI;

P co3naHHe HEeCKONBKHX YpOBHe# 6e30MacHOCTH, BCIEACTBHE Yero
obecreynBaeTcsl pa3indyHas CTEHEeHb JOCTyIa M KOHTPOJSA Ha
OCHOBE YYETHBIX 3aIIUCEH MONb30BATENCH.

P> orpaHHYeHHE BO3MOXXHOCTH YIPABIATH YUETHBIMH 3allMCSIMH
MONB30BaTENEH.
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Vrpasnenue 06€30MaCHOCTBIO OCYLIECTBIAETCA MOCPEICTBOM HH-
CTpyKUHit GRANT u REVOKE, xots 6omsmuacteo CYB/] npeanaraer ue-
TEPAKTHBHBIE YTUIHTHl aAMHHUCTPHPOBAHMS, B KOTOpBIX NIPUMEHSIOTCA
T€ XK€ CaAMbIe HHCTPYKIIHH.

Pe3iome

Ha sToM ypoke BEI y3HaITH, KaK IPHMEHSTD HEKOTOPhIE PACITHPECHHbIE
cpencrtsa SQL. OrpaHu4eHus] — BaXkKHAs 4acTh CHCTEMBI 00SCICUEHHS
CCBUIOYHOH LEJOCTHOCTH; MHAEKCHI TIOMOTYT YIIYYILUMTh IPOM3BOIUTENh-
HOCTb 3aIIpOCOB, CBS3aHHBIX C M3BJICYEHHEM JAHHBIX; TPUTTEPHI MOXKHO
HCTIONB30BATh Ui 00pabOTKU MaHHBIX IIEPe] HAYaIOM HIIM Cpasy Hocle
3aBEpLICHHS ONPENEIICHHBIX ONepalyii, a mapaMeTphl CUCTEMBI 6e30mac-
HOCTH MOXHO IIPHMEHSATS JUIS YIIPaBJICHUsS JOCTYIIOM K TaHHbIM. Hagep-
Hsika Bawa CYB]] B Toit mnu uHOH Gopme obecreunBaetr yKasaHHEIE BO3-
MOXHOCTH. O6paTuTech K ee NOKyMEHTAIMH, YT00bI TOAPOGHEE y3HATH
00 3TOM.



NMPUTOMEHME A

Cuexnapum
A€MOHCTPALMOHHBIX
Taonuy

Ipouecc nanucanus nHCTpyKuHMil SQL TpebyeT XOpowLIero moHuMa-
HUs CTPYKTYpbI 623kl JaHHBIX. Be3 3HaHus Toro, Kakas MHGOPMALHUS B
KaKoii Tabnuue XpaHUTCA, KaK TaGIHUBl CBS3aHBI OHA C APYTOM M KaK
PacIpe/eNIeHb! IaHHbIC B CTPOKaX, HEBO3MOXXHO HanucaTh 3pdeKTUBHEIIH
SQL-xon.

HacrosTenH0 pexoMen/Tyi0 NPOBEPHTH Ha PAKTHKE KaXIBIit IIPH-
Mep KaXxJI0ro ypoka KHMrd. Bo Bcex ypokax HCTonb3yeTcss OfUH U TOT e
HaGop ¢aitnos aHuEIX. YT06E! BaM GLIO Jerde pasGupaThes B IpHMEpax
H BBITIOJIHATH UX 110 MEPE U3YYEHHS KHHTH, B 3TOM MPHJIOKEHHH OITHCHI-
BAIOTCS IPUMEHsEMBIE TAONHUIBI, OTHOLICHUS MEXITY HUMH H CIIOCOGBI
IOCTPOCHHUs TaONHUI (WIIH HX HOLYYeHHUs B TOTOBOM BHJIE).

AeMoHCTpaLHOHHbIE TaGaNLbI

Tabmup1, ncroMb3yeMble Ha IPOTSKEHHH BCEil KHUTH, ABISIOTCA Ya-
CTBIO CHCTEMBI PETHCTPALINK 33Ka30B BOOOPakaeMOro NucTpubhloTopa
Urpyuiek. OTH TaOIHUIBI CIyXKaT IS PELICHHS HECKONBKUX 341a4;

P B3aHMOJEHCTBHE C MOCTABIIMKAMH;
» paGoTa C KaTaJoraMu TOBApOB;

P ynpaBieHHS CIIMCKAMH KIHEHTOB;
P IpHeM 3aKa30B OT KJIHEHTOB.

Bcero tpeGyercs nate Tabmui (OHH TECHO CBA3aHBI MEXIY COOOI B
paMKax CXeMEl PEeIsUMOHHON 6a3kl JaHHBIX). B crenyromux pasgenax
OIMCaHa KaXkaast U3 TabIIuiI.
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NMPUMEYAHUE: ynpouieHHbie npuMepbl

Tabnuupl, UConb3yemble B KHWUre, Hejlb3s Ha3BaTb NOJSIHbIMU. Pe-
a/bHas cucTeMa perucTpauuu 3akas3oB XpaHuna 6bl MHOXECTBO
APYryX AaHHbIX, HEe BKIOYEHHbIX B NPeACTaBfieHHbIE TabnuLbl (Ha-.
npumep, NnaTexHble PeKBU3UTbl, HOMEpPA MHBOMCOB, KOHTPOJ/IbHbIE
HOMepa NOCTaBOK U MHOroe Apyroe). B To e BpeMs ¢ NoMOoLLbio
3TUX TabnunL, 6yAeT HarNsAHO NOKa3aHO, KaK CTPYKTYpUPYoTes 6a3bl
JlaHHbIX M Kakue OTHOWeEHWUs Mexay Tabnuuamu CyllecTBYIOT Ha
npaxkTuKe. Bbl cMOXeTe NPUMEHWUTL MOJTyHEHHbIE 3HAHWUA MO OTHO-
LIEHWIO K CBOUM COOCTBEHHbIM 6a3am JaHHbIX.

OnucaHua Taénuy

Hanee 6ynyT paccMOTpeHb! BCe ISITh AEMOHCTPAL[MOHHBIX TaOMIHIL C
YKa3aHHEM HMEH CTONOIOB Ka)XJ0# TaONUIbl K HX ONMCAHUIMH.

Ta6nmua Vendors

B rabnuue Vendors (tabn. A.1) xpaHsaTcs JaHHbIE O IOCTABIIMKAX,
TOBapPEI KOTOPEIX NPOAaroTCs. [ KaXKA0ro NOCTaBIHKa B 3TOM Tabnuie
UMEETCS OTAEIbHAs 3alIMCh, @ CTONOEI C MACHTU(PUKATOPAMHE TIOCTABLIH-
¥oB (vend_id) ncnonesyercs Ui yKa3aHUsS COOTBETCTBHS MEXIY TOBA-
paMHu ¥ IOCTaBIIUKAMH.

TABJIMLA A.1. Cton6Lbl Ta6nuLbl Vendors

Cron6ey OnucaHue

vend id YHUKanbHbIA MAEHTUOUKATOP NocTaBLlLMKa
vend naine Mma nocTaBlmMKa

vend address Aapec noctaBLliMKa

vend city fopoa nocTaBlMKa

vend_state LLtaT nocTaBWUKa

vend zip ZIP-Koa nocTaBLinKa

vend_country CTpaHa noctaBLi1Ka

P Jlns Bcex TaGIHIL HODKHEL OBITH OHPENEIeHb] IEPBHYHbIE KIIOUH.
B manno# Tabnune B KauecTBe IEPBUYHOTO KIIKOYA CIIEYET HC-
noJB30Batk cronben vend id.
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Ta6bnuuya Products

Tabnuua Products (tabm. A.2) comepXuT Katajor TOBapoB, IO
OfIHOMY TOBapy B cTpoke. KaxxpIii ToBap MMeeT YHUKAIbHBIH HIeHTH(HU-
katop (cronben prod id) H cBA3aH ¢ COOTBETCTBYIOIIMM ITOCTABIUKOM
gepe3 cTonben vend 1d (YHHKaJIbHBIA MACHTHOHKATOP IOCTABINHKA).

TABJ/TMLIA A.2. CTon6ubl Ta6auubl Products

Cron6eyn OnucaHue
prod id YHUKaNbHbIM naeHTUdUKaTOp ToBapa
vend_id UpeHTUdMKaTOp nocTaBluMKka ToBapa (CBf3aH co

cronbuom vend idTabnuubl Vendors)
prod_name HaasaHue ToBapa
prod price LenaToBapa
prod desc OnucaHue ToBapa

» Jlns Bcex TabONHUI JODKHBI OBITH ONPEeIICHBI IIEPBUYHBIE KIIFOUH.
B nannoi TabmuIle B KauecTBE NEPBHYHOTO KIIOYa CIEAyeT Hc-
monB30BaTh cTonben prod_id.

P Jlns obecredeHns CCBUIOYHOM LEOCTHOCTH CIIEAYyeT ONPEACIHTh
BHEIIHAN KIHOY Ha OCHOBe crombua vend id, cBs3aB ero co
ctonbuoM vend_id Tabmunml Vendors.

Ta6nuya Customers

B rabnune Customers (tabn. A.3) xpanutcs uadopMaims 060 Bcex
KiuenTax. Kax el 3 HUX MMeeT YHHKaJIbHBIH uaeHTHdukaTop (croi-
Gen cust_id).

TABNMULIA A.3. CTon6ubl Tabanybl Customers

Cron6eu OnucaHue

cust id YHUKanbHbIM M AEHTUPUKATOP KIUEHTa
cust name Nms knneHTa

cust_address Agpec KiveHTa

cust city lopoa KineHTa

cust_state LUtaT KneHTa

cust zip ZIP-KoA KneHTa
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Oxonyanue mabn. A.3

Cronbeu OnucaHue

cust_country CrpaHxa KiveHTa
cust_contact KoHtakTHOe NULO KIMEHTa
cust email KOHTaKTHbIN agpec 3N1eKTPOHHOM NOYThI KITMeHTa

P Jlns Bcex TabnuI JOIKHEI GbITH OMpEENeHB! IIEPBUYHbIE KITFOUH.
B nannoji Tabnune B KadecTBe MEPBMYHONO KIII0OYA CIIEIyeT uc-
I0MB30Barh cToben cust id.

Ta6bnuua Orders

B Tabnune Orders (Tabin. A.4) xpaHurcs MHGOPMAIH O 3aKa3ax
xuenTos (6e3 moapo6HOCTel). Ka/piii 3aKka3 UMeeT YHHKAIBHBINA HO-
mep (ctonbenr order num). 3akassl CBSI3aHBI C COOTBETCTBYIOLIMMH
KIIMEHTaMH 4epe3 cTonbel cust id (KOTOpHIiA CBSI3aH C YHHKAIBHBIM
HIEHTHUKATOPOM KiIHEHTa B Tabnuue Customers).

TAB/IMLIA A.4. CTon6ubl Ta6auLb! Orders

Cronbeu OnucaHue

order_num  YHuKanbHbIt HOMEp 3aKa3a

order_date [larta3aka3a

cust id MaeHTMdUKaTOp KIKeHTa, cAenaBLlLero 3aKas (CBA3aH
co cTonbuoM cust idTabnuupl Customers)

» Jlns Bcex TaGIHMI JOMKHEI GbITH OMPE/IeNIEHE IEPBUYHBIE KITOUH.
B nanmoii Tabnune B XauecTBE MEPBUYHOIO KIIOYA CIIEAYET HC-
HONB30BaTh CToI0eN order num.

» Jlns obecreueHHs CCBUIOYHOM LIEIOCTHOCTH CIIEYET ONpPENETHTD
BHCLIHWH KJII0Y Ha OCHOBE CTONOLA cust 1id, cBsi3aB ero co
cronbuom cust_1id rabmuusr Customers.

Ta6nuua OrderItems

B rabmune OrderItems (Tabi. A.5) XpaHATCA 3IEMEHTHI BCEX 3a-
Ka30B, ¥ JJI KaXIOTO JJEMEHTA KaXKAOTO 3aKa3a BEIAEIECHO IO OJHOM
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crpoke. Kaxoit cTpoke Tabmuupr Orders COOTBETCTBYET OZIHA MK He-
CKOJBKO CTPOK B Tabnuue OrderItems. Kaxpiii o1eMeHT 3aKa3a yHU-
KaJBHBIM 00pa3oM HAEHTHGHIMPOBaH IIOCPEICTBOM HOMEpa 3aKaia B
COBOKYIIHOCTH C HOMEPOM DIIEMEHTa B 3aKa3e (IICPBEIH JIEMEHT 3aKasa,
BTOPO# M T.A.). DIEMEHT 3aKa3a CBS3aH C COOTBETCTBYIOLIMM My 3aKa~
30M gepes cTonber order num (KOTOPBI COOTHOCHUT €T0 C YHUKATEHBIM
ueHTHUKaTOpOM 3aKasa B Tabmuie Orders). Kpome Toro, kaxas 3a-
[HCh 00 3IEMEHTE 3aKa3a COICPIKHUT HAeHTH(YHUKATOp TOBapa (KOTOPHIA
CBA3BIBAET TOBAp C TaOMMIEH Products).

TABULIA A.5. CTon6ubl Ta6anLbl OrderItems

Crtonbey OonucaHue

order_num Homep 3aKasa (cBf3aH co cTonbuom order_num
Tabnuubl Orders)

order item Homep anemeHTa 3aKa3sa (NocnefoBaTesbHO Npu-
cBavMBaeMbll B 3aKase)

prod id WpoeHTMdUKATOp ToBapa (CBA3aH CO CTONGLOM
prod_idTabnuubl Products)
quantity KonnyecTBo 3aKa3aHHbIX TOBapOB

item price LleHa 3aeauHuly ToBapa

P JIns Bcex TaGnuIL JODKHEI OBITh OIPENeICHbI IEPBATHBIC KIIIOUH.
B naHHO} Talnuie B Ka4eCTBE NEPBUYHOTO KIIX04a CICAYCT MC-
II07B30BATH CBA3KY CTONONOB order_numu order item.

P Jlna obecriedeHns CCRIIOYHOM LIeTOCTHOCTH CIENYCT ONPENCIHT
BHEIIHME KITI0UHM Ha OCHOBE cToNOLa order num, CBA3aB €ro ¢
noneM order num tabauusl Orders, ¥ crondia prod id, ces-
3aB ero ¢ nojeM prod_id Tabmuue Products.

Amvuauctparopsl CYBJl 4acTo HCHONB3YHOT JHAarpaMMbl OTHO-
meHui, TeMOHCTPHPYIOIHE, KaK CBA3aHBI MEXAy CO0OM TaOJIHIBI
6a36l NaHHBIX. [IOMHHUTE, YTO OTHOIIEHHS ONPENCIAOTCA BHEUIHAMU
KITI0YaMH, ONHCAaHHbIME B Tabn. A.1-A.5. Ha puc. A.1 npusenena
JMarpaMma OTHOIUEHHH JUIA MATH Tabiull, paCCMOTPEHHBIX B 1aHHOM
NPUIOKEHUH.
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PHMC. A.1. [lnarpamma OTHOWEHH MeXay A1eMOHCTPaLMOHHbIMU Tab-
nMuamu

Monyyenne feMOHCTPALLMOHHBIX
Taocnmy

YT06B! OMPAKTHKOBATECS B BHINONHEHHH IIPEACTABIEHHBIX B KHHIE
TIPHMEPOB, BaM MOHaJOOUTCA HAOOP 3alONHEHHBIX Tabaui. Bee Heo6xo-
AMMO€ MOXKHO HAHTH Ha CaliTe KHHIH 10 CIEAYIOUUM aJpecaMm:

http://www.forta.com/books/0672336073/
http://www.williamspublishing.com/
Books/978-5-8459-1858-1.html

3arpysKa roroBbix 6a3 gaHHbIX

IlepefiuTe 10 OHOMY M3 YKa3aHHEIX BBIIIE 4PECOB, YTOGHI noiy-
YUTb TOTOBBIE 6a3bl NAHHEIX B CIEAYIOMHUX (OpMATaX:

» Apache OpenOffice Base;
» Microsoft Access (2000 u 2007);
> SQLite.
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Ecnu BB BoCcHONB3yeTeCh STHMH (aiiaMy, TO BaM He IPUIETCS BhI-
TIOJTHATD HUKAKHMX CLICHAPHEB CO3IaHUsA U 3aITONHEHHS TabIIuII.

3arpy3ka SQL-cueHapueB
Ans pas3nuyHbix CYB

bonemuactBo CYB]l XpaHAT KaHHBIE B (hopMaTax, KOTOpBIE HE HO-
3BOJIAIOT pacmpoCTpaHATh daiinel 6a3 JaHHBIX (B OTIMYME OT Access,
OpenOffice Base u SQLite). Insa Taxux CYB/] 10 yxa3aHHBIM BBIIIE
ajpecaM MOXHO 3arpy3uth SQL-creHapuu, BKIrodaronye asa daitna:

P> daiin create. txt, cogepxamuii uHCTpykuuu SQL, xoTopsie
HEOOXOMUMBI ISl CO3AAaHMS NATH AEMOHCTPAIMOHHBIX TaOJIHIl
6a3b! JaHHBIX (BKJIIOYAs ONpeNeeHHs BCeX MEPBHYHBIX U BHEII-
HUX KIIo4Yel);

» daiin populate. txt, cogepxamuit nHCTpyKIMU INSERT, Hc-
IOJIB3YEMEIE JUIS 3aTI0JHEHHUs JeMOHCTPAIlMOHHbIX TabIHII.

Huctpyxiuu SQL, conepxaniuecs B 3THX daiinax, 3aBucar or CYB/,
[I03TOMY BBIIOJHAHTE TOJBKO T€ CLIEHAPHH, KOTOPBIE COOTBETCTBYIOT Ba-
et CYBJI, OTH cueHapuu npeJHa3HaueHbl JIUIIb Ui yA00CTBa yuTare-
TIeH, ¥ HUKaKasi OTBETCTBEHHOCTH 33 BO3MOXHBIE MPOOIEMBI IIPH HX MC-
TOJIb30BaHUH HE MPEANOIaraeTcs.

K ToMy MOMEHTY, KOria KHUIa yXO[uia B 1edarh, ObUIM JOCTYIHBL
creHapuu i cnenyrommx CYB/I:

IBM DB2;

Microsoft SQL Server (Brmouas Microsoft SQL Server Express);
MariaDB

MySQL;

Oracle (Bxitouas Oracle Express);

PostgreSQL.

VYVYVYYVYY

ITo Mepe HEOOXOAUMOCTH TOT CIIUCOK MOXET OBITH JAOIIONHEH ApY-
rumu CYBJL.

B npunoxennu b npuBeaeHs! HHCTPYKIHU O BHIIOJIHEHHIO CIIEHA-
pHEB B MOMYIAPHBIX cpefax pa3paboTkH.
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NPUMEYAHME: BHauane co3faTb, NOTOM 3anoAHATL

BHauane cneflyet BbINOAHWUTbL CLEEHAPU cO3aaHua TabauLL, U TONbKO
NoTOM — CLieHapH1il ux 3anosiHeHus. Yo6eauTech B TOM, YTO CLLEHapUu
He BO3BpaLlaloT HUKaKKX coobLeHnit 06 owmnbkax. Ecnu cueHapui
€o3aaHuA TabnunL, NOTEPNUT HeyAady, BLISBUTE U YCTPAHWUTE BO3HUK-
Lne npo6embl, a MOTOM YKe 3anosiHanTe TabnuLibl.

MPYMEYAHVE: MHCTPYKL{MM MO HACTPOHKE A1 KOHKPEeTHbIX
CYB]

[encTBua No HacTpoitKe KOHKPeTHbIX CYB[ CyllecTBEHHO pasnu-
yatotcq. 3arpysuB SQL-cLueHapuu Ha caiTe KHWIMW, Bbl HalgeTe B
Kaxaom apxuse ¢ain README ¢ onvucaHuem JeUCTBUIA, KOTopble
Heo6x0MMO BbINOMHWUTL B KaX/IOM KOHKPETHOM Cry4ae.




NMPUNIOMEHMUE B

PaOGoTa ¢ nonyasipHbIMM
nporpammMmamMmm

Kak o6psacHsAnock Ha ypoke 1, SQL — 3710 A3BIK, @ HE porpamMma.
Jns Toro 4to6sl paboTaTh C MPUMEPaMH KHHTH, HEOOXOMMa IIPOrpamma,
MOJUIEPKMBAIOLIAs BHITONHEHHE HHCTpyKiuit SQL.

B nanHOM NIPHIIOKEHHH ONMCHIBAETCS MOPSAAOK BHINOMHEHHS SQL-
3anpocoB B Hauboree mommysipabix CYB/I u cpenax paspaborku 6a3 JaHHbIX.

Jns nposepku SQL-K0Z0B MOKHO HCIIOIB30BATh JIOGYI0 U3 PACCMO-
TPEHHEBIX 371eCh cucTeM. Ha ueM sxe ocTaHOBUTHCA?

» Msuorue CYB]] moCTaBISIOTCS CO CBOMMH COOCTBEHHBIMHU KITHU-
€HTCKUMH yTunuTamMu. C HUMH BIOJHE MOKHO HaYHHATH paboTy.
OnHaKo [JIs HUX HE BCErga XapaKTepeH UHTYMTHBHO IOHSTHBIH
TIOJTb30BATEIILCKUI HHTEPdEHC.

» Ecnu BH Be6G-pa3paboOTUHK, MOXETE BOCIOIb30BATHCS JIHOOBIM
A3BIKOM pa3pabOTKU CEPBEPHBIX MPHIOKEHHi, BKIoyag ASP.
NET, ColdFusion, Java, JSP, PHP, Python u Ruby.

Apache OpenOffice Base

Apache OpenOffice Base — 3T0 OTKPBITOE KIIMEHTCKOE NPUIOKEHHE
Ha OCHOBe Java, npegHa3HauYeHHOE 11 paboTHl ¢ 0a3aMM JaHHEIX. 3a-
TIPOCHI AJIs HETO MOXKHO NMHUCaTh HemocpeacTBeHHO Ha SQL. Beimonuure
CIIEAYXOIIHNE AEHCTBHS.

1. Ortxkpoiite cBoto 6a3y naHHbIX B Apache OpenOffice Base.

2. Bribepure pasznen Queries na nanenu Database B jeBoit yacTu
OKHa.

3. Ha nanenu Tasks menxuute Ha kHOmke Create Query In SQL
View, 4toGbl otobpa3uth okHO Query Design.

4. Beenure coit SQL-3ampoc B GONBIIOM TEKCTOBOM Imoie (Bce
OKHO IIPEJICTaBIIAET COOOH TEKCTOBOE ITOJIE).
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5. Yrto6nt BemonHuTh SQL-3ampoc, mienkHuTe Ha kHOomke Run
Query (Ha Heit H306paXkeHsl TOKYMEHTHI U 3eJIeHas MeTKa). Mox-
HO TaKxe HaxaTh KiaaBumy <F5> wmu BbiOparh komMaHIy Run
Query B Menro Edit.

Adobe ColdFusion

Adobe ColdFusion npencrasmsiet co6oit mwiardopMy ams paspaboTku
BeG-npunoxenuii. B ColdFusion ai1st co3gaHus CLEHApHEB IPUMEHSETCS
A3BIK, OCHOBAHHBIA Ha JecKkpunTopax (Terax). YToOBl IPOTECTHPOBATH
SQL-xoz, co3maiiTe MPOCTYIO CTPAHHUILY, KOTOPYIO MOXHO OyzieT oTobpa-
3UTh, OTKPHIB €¢ B Gpaysepe. [l 3TOro BHIIOIHHTE ClEAyIOIIHE JeH-
CTBHAL.

1. TIpexpme uem oOpamarbcsi K KakuM-1ubo 0azaM JaHHBIX U3
ColdFusion, nomkeH OBITH OIpe/esieH HCTOYHUK JaHHBIX. IIpo-
rpamma ColdFusion Administrator npennaraer Be6-uaTEphEic
IUIS CO3aHHMS MCTOYHUKOB JAHHHIX (B cilydae HEOOXOOMMOCTH
obparutecs k gokymeHTaruu ColdFusion).

2. Cospaitre HOBy10 crpanuny ColdFusion (¢ pacumpenuem CFM).

3. Hcnomesyiite geckpuntopst CFML <CFQUERY> u </CFQUERY>
Ui co3manms Oioka 3ampoca. IIpucBoiiTe eMy UM, UCIIONb3Ys
arpulyT NAME, ¥ YKaXXHTe HCTOYHUK NAaHHBIX B aTpubyTe DATA-
SOURCE.

4. Beemute cBOIO HMHCTpyKIMIO SQL Mexay AeCKpUIITOpaMu
<CFQUERY> u </CFQUERY>.

5. Hcnonb3yitte nukn <CFDUMP> wian <CFOUTPUT> mis oToOpaxe-
HUS1 Pe3yNIBTAaTOB 3aIpoca.

6. CoxpaHuTe CTpaHMIly B JII0GOM Karajore HCHONHAEMBIX (aiiios,
HaxofALIEMCs B CTPYKTYpe KOPHEBOTO Katanora BeG-cepBepa.

7. Orobpasute cTpaHHuIly, OTKPEIB €€ B 6paysepe.

IBM DB2

DB2 komnanuu IBM — 3T0 MOIIHas BEICOKOIIPOM3BOAUTENIbHASL
kpoccmiargopmennas CYB/l. Ona mocraBiseTcs ¢ HelasiM Habopom
KJIMEHTCKHX HHCTPYMEHTOB, KOTOpBIE MOTYT OBITH HCIIOJB30BaHBI
i BeimonHeHuss SQL-3ampocoB. IIpuBeneHHBIE HMXXE UHCTPYKIHMH
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npenHasHaveHsl i Java-yrunutel Control Center — ofHOH U3 caMbIx
TPOCTBIX H YHUBEPCANbHBIX cpeay Beex yTunut CYB/I.

1. 3anycrure Control Center.

2. Ha manenn Object View B neBoii wactu okHa Gyner npuBenen
CNIMCOK BCEX AOCTYNHBIX 6a3 naHHBIX. Packpoiite pasaen All
Databases u BriGepuTe TpeGyemyro 6a3y JaHHBIX.

3. UroO6bl OTKPEITE OKHO QUETY, IIENKHHTE TIPABOH KHOIKOH MBIIIH
Ha Ha3BaHWH CBOed 0a3pl MaHHBIX M BeIOepuTe MyHKT Query
mubo (moxa 6a3a JaHHBIX aKTHBU3MPOBaHa) IYHKT QUEry B MEHIO
Selected.

4. Bsenure nnctpykumio SQL B BepxHee mone.

5. Ilenknure Ha kHomke Execute (¢ n306paxenneM 3eneHoi cTpen-
'KH, HAIPABJIEHHOH BIIPABO), ITOOHI BEIIONHUTE 3aTIPOC.

6. B HmxHeM okHe 0TOGpasHICs cTarycHas undopManus. Hlenkau-
Te Ha BiIaake Query Results, 9to6sl IPOCMOTPETH pe3ymsTaTsl
3ampoca B BHAE TaOIHIEL.

B MariaDB HeT co6CTBEHHOM KIHEHTCKOM YTHIIMTBI, II03TOMY MpPH-
meHsroTes kineHTsl MySQL (06e CYB]I nonsocTsio coBMecTuMs1). O6-
PaTUTECh K pasziely, nocasameHHoMy MySQL.

Microsoft Access

Microsoft Access 0GbIYHO HCIIOAB3YETCS MHTEPAKTHBHO [JIS CO3AAHHS
6a3 JaHHBIX ¥ ynpaBIeHns TabmuuaMu. B porpaMme umeeTcs KOHCTPYK-
TOP 3aIIPOCOB, KOTOPBIH MOXHO NPHMEHATH [T KHTEPAKTHBHOTO TIOCTPO-
enus uHCTpyKumid SQL. Ho MHOTHE He y4HTBIBAIOT, 9TO KOHCTPYKTOP
3allpOCOB MO3BONISAET Takxke BBOAMTH SQL-kon Hampsimyio. Brimonaute
ClIeAyIOIHE NeHCTBHS.

1. 3amycrure Microsoft Access. IIporpamMma IPEUTORHUT OTKPHITH
(mmm cospare) 6a3y manHbIx. OTKpoliTe 6a3y NaHHEIX, ¢ KOTOPOIi
cobmpaerech paboTaTs.

2. BriGepure MeHIO 3anNpOCh! B OKHE 6a3bl JAHHDIX, 4 3aTEM JBAK-
ZBl IeNKHKUTE Ha ccplnke Co3paHme 3anpoca B pexmme KOH-
CTpyKTOpa (b0 menKkHuTe Ha KHOMKe CO3AaTh U BEIGEPHTE B
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fosBUBIIEMCA okHe MyHKT KOHCTpYkTOP). IIpH paboTe ¢ NeHTOM
nepeiinute Ha BKiagky CO30aHNe U IIeIKHUTE HA KHOTKe KOH-
CTPYKTOP 3arnpocos.

[MosiBuTCs auatorosoe okno JJo6aBneHune Tabnumubl. 3akpoire
€10, He BHIOpaB HY OHY U3 TabmuIl.

Bribepute komanay Pexxum SQL B mento Bua, Tlpu paGote ¢
JIEHTOM PacKpONTE MEHIO KHOIKH PEXVIM Ha KOHTEKCTHOMN BKIAA-
ke KoHCTpykTOp 1 BBIGepuTe MyHKT Pexxum SQL.

Bseaure cBoro HHCTpyKIuio SQL B okHe 3ampoca.

Yr006b! BHMOMHATE SQL-3ampoc, IENTKHATE Ha KHOMKe 3arnyck
(oHa MoMeveHa KPAaCHBIM BOCKITHIIATEIHBIM 3HAaKOM). Pe3ymbrarst
3aIpoca 0ToOPa3ATCs B TOM XKe OKHE, HO B PEKUME TaOIHLIBL.
MOXHO TIepeKIIoYaThCs ¢ PEXUMa BBOZA 3aIPOCOB (BaM HYKHO
Gy/IeT TIOBTOPHO BIIOJIHUTE KOMaHLy Pexum SQL mis u3sMeHeHus
SQL-3ampoca) Ha pexuM OTOOpaXkeHHs MX pe3yabTaroB. Mox-
HO Taxke BHIOpaTh BapuaHT Co3gaHue 3anpoca C NoMOLLbIO

-MacTepa I HHTePaKTHBHOIO MOCTPOeHUs HHCTPyKimi SQL.

Microsoft ASP

Microsoft ASP — s1o miardopma pa3paboTKu ClieHapHEB, OPUCHTH-
POBaHHAs Ha CO3/aHKE BeG-prIoKeHui. [l Toro 4To0s1 IPOTECTHPO-
BaTh nHCTpyKUuK SQL Ha crpanune ASP, HeoOxo1uMo co31aTh CTPaHH-
1Ty, KOTOPY!0 MOHO OyHeT 0ToOpasHTh Ha 3KpaHe, OTKPBIB ee B Gpaysepe.
BsinonHuTte crnenyomue JeHCTBUS.

1.

ASP a5 B3aumozeiicTsusa ¢ 6a3amMu naHHbix ucnonsdyer ODBC,
O3TOMY COOTBETCTBYIOLIM HcTodHUK AaHHEIX ODBC momkeH
OBITH CO31aH 3apaHee (00 HTOM PacCKa3pIBAETCs B KOHIIE MPHIIO-
JKEHUA).

Cosnaiite HoByto crpanuiy ASP (¢ pacimpenuem ASP) B moGom
TEKCTOBOM PENAKTOpE.

Hcnons3yiite Meton Server.CreateObject mns co3ganud
sK3emIuIspa 0obekTa ADODB . Connection.

Hcnons3yiite Meton Open Ul OTKPBITHA HYXHOTO HCTOYHHKA
nauneix ODBC.

Ilepenaiite cBoro uHCTpyKnuo SQL MeTony Execute B KauecTBe
aprymenTa. Metoq Execute BO3BpalllaeT pe3ylbTarhl 3alpoca.
Hcnons3yiite KOMaHgy Set Wi COXpaHEHHUs MOy YeHHBIX JaHHBIX.
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6. HT0GEI 0TOOPA3HTE Pe3yNETATH 3aIPOCa, BOCTIONB3YHTECH LIAKIOM
<% Do While NOT EOF %>.

7. CoXpanuTe CTpaHHITy B TIOGOM KaTalore HCTIONHAEMBbIX (ailiioB,
HaxO[AIIeMCsl B CTPYKTyPe KOPHEBOTO KaTaJiora BeG-cepBepa.

8. Ortxpoiite cTpanuuy B Gpaysepe.

Microsoft ASP.NET

Microsoft ASPNET — 310 mardopma paspaGotku CIICHApHUEeB IS
CO31aHHs1 BEO-TIPHIIOKEHHH ¢ HCIIONB30BanneM TexHonoruit .NET. Uro-
Obl npoTecTUpoBars MHCTPYKuEKH SQL Ha crpanune ASP.NET, cosnaiite
CTpaHHIly, KOTOPYIO MOXHO OyieT 0ToGpasHTh Ha 9KpaHe, OTKpHIB e¢ B
Opaysepe. DTO MOXHO CEIATh Pa3HBIMH CIOCOOAMH, HIDKE OMHCAH OTHH
U3 HHX.

1. Co3paiite HOBBIIT (aiin ¢ pacMpeHneM . aspx.

2. Cospalite monKmOueHME K Ga3e JAHHBIX, HCIIOMB3YS byHKIHIO
SglConnection () mmm OleDbConnegtion ().

3. Ucnonesyiite dynkuuio SqlCommand () uma OleDbCom-
mand () s nepenaun uHCTpykimu B CYB]I.

4. Cospaiite 00sekT DataReader, HCTONb3ys MeTOn Execute—
Reader.

5. TlocnenosarensHo oGpaboTaiiTe Bee 3ammCH, COAEPIKAIIMECS B
00BeKTe, YTOOBI IOy YUTh BO3BPAILAEMBIE 3HAYCHHUS,

6. CoxpaHuTe CTpaHHIly B 10G0M KaTasore HCTOTHAEMBIX (aiios,
HaxOIAIIEMCs B CTPYKType KOPHEBOTO KaTajiora BeG-cepBepa.

7. Otkpoiite cTpanuLy B Gpay3epe.

Microsoft Query

Microsoft Query — 310 oTaensHas yrwmra cosnanus SQL-3anpocos,
KOTOpas ABNAETCS YAOGHBIM CPEACTBOM TECTUPOBAHHMA HHCTPYKIMA SQL
C MCIOJIB30BaHHEM HCTOYHUKOB AaHHbIX ODBC. Microsoft Query 6015-
I HE TOCTaBIAETCs B cocTaBe Windows, HO MOXET ONIMOHAIBHO YCTa-
HaBJIMBAaTLCA BMECTE C IPYTMMH NpofykTamMu Microsoft, a Takxe ¢ npu-
JIOXEHUAMU CTOPOHHHX Pa3paboTUHKOB.
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COBET: nouck Microsoft Query

Microsoft Query 4acTo ycTaHaBNUBaeTCa B CUCTEME BMeCTe C Apy-
TMMUW NPOrpaMMHbIMU NaKeTamun Microsoft (Hanpumep, Office), HO
06bI4HO 3TO MPOUCXOAMT TOSIbKO MPU MOJIHOW YCTaHOBKE Makera.
Ecnu ytunuta He oto6parkaetcs B MeHio Tyck, nonpobyite ocyule-
CTBUTb NoucK panna MSQRY32.EXE nnu MSQUERY.EXE.

Jna pa6otsl ¢ Microsoft Query Heo6X0IMMO BBUTOMHHTE CIEAYIOMHC
neificTBUA.

1.

Microsoft Query ucnomssyer ODBC s B3aumozeiicTsus ¢ 6asa-
MU JaHHBIX, IO3TOMY B CUCTEME NPEABAPUTEIBHO JODKEH OBITH
co3nan ucrounuk naHusix ODBC (06 3TOoM pacckassiBaeTcs B
KOHIIE TIPHIIOKECHIS).

IIpexne YeM HaYMHATH MCIIOIB30BaTh YTHIHTY Microsoft Query,
yGeauTech B TOM, YTO OHA YCTaHOBJEHA B cucTeme. [IpocmoTprTe
CIIUCOK MPOTPaMM, OTKPHIBAIOIIUKCS IOCTIE IIeTYKa Ha KHOIKE
Myck, u HaliuTe YTUINTY.

B mento daiin Beibepute komanay BbinonHuTe 3anpoc SQL.
Ortkpoetcsa okHo BeinonHeHne 3anpoca SQL.

IenkauTe Ha KHOMKe MICTOYHWKM, 4TOOBI BHIOpATh HCTOYHUK
nagaeix ODBC. Eciu HyXHBIH BaM HCTOYHHMK OTCYTCTBYET B
CIHCKe, WEeNKHNUTe Ha kKHonke O630p, uToOb HalTH ero. Iloce
TOTO Kak OymeT BIOpaH HY)KHBIH HCTOYHHMK JaHHBIX, IIEIKHATE
Ha kHorke OK.

Bsenute cBO0 HHCTPYKLHIO B osie MHCTPYKums SQL.
lenxuute Ha KHOTKe BbINONHUTL, 4TO6HI BEIMOARMTS SQL-
3aIIpoC ¥ 0TOOPA3UTh NOIYYEHHBIE JaHHBIC.

Microsoft SQL Server (Bxnouan
Microsoft SQL Server Express)

Microsoft SQL Server copepHUT MOLIHYIO aIMUHHUCTPAaTUBHYIO YTH-
nuty, HaseiBaeMyto SQL Server Management Studio. Ona mossoiisier pe-
1IaTh MHOXECTBO 3a1a4: aJMUHUCTPHPOBaTh 6a3bl JAHHEIX, YIPABJIATh
6€30MaCHOCTBIO, CO3/1aBaTh OTYETHl ¥ MHOTO€ Apyroe. OHa TakxKe npeno-
CTaBIAET YIOOHYIO Cpeny U CO3AaHHs U TECTHPOBAHUSA SQL-3anpoc03
Bor kak pa6orars ¢ SQL Server Management Studio.
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1. 3amycrure SQL Server Management Studio.

2. B cnydae Heo6XOOMMOCTH yKaXHTe HHPOPMALHIO O CEPBEpE U
BBEJUTE CBOU yYETHEIE JaHHEIE.

3. Iossurcs oxuo SQL Server Management Studio, pasaenennoe
Ha HeckoJbko naHenei. Ha nanesn Object Explorer B nesoii ua-
CTH OKHA NMPHUBEIEH CIHCOK BceX 6a3 JaHHBIX C ONMHUCAHHEM HX
napametpos. Ha maHessax MHCTPYMEHTOB B BEpXHEH YacTH OKHA
JOCTYIIHBI KHONKH JUIS BBIIONHEHHUS KOHKPETHBIX NEHCTBMH.
OcHOBHYI0 YacTh OKHA 3aHHMaeT GONbIIOEe TEKCTOBOE HOJIE, IIpe/-
Ha3sHaYeHHOe U1 BBOJA MHCTPYKIMi SQL.

4. B neBoii 4acTH HIKHEH NTaHENH WHCTPYMEHTOB HAXOMHMTCS pac-
KPHIBAaXOMIMICS CHHCOK, B KOTOPOM yKa3aHa TeKyluas 0asza maH-
HeIX. Eciii Heo6xoxuMo, BEIOEpHTE B CHUCKE APYTyio 6asy nad-
HBIX (3TO SKBHBAJICHTHO BBIMOJHEHHIO HHCTPYKIUK USE).

S. Bseaute cBoit SQL-3ampoc B GONBIIOM TEKCTOBOM OKHE, MOCIE
Yero IIeNKHUTE Ha KHonke Execute Query (¢ u3oOpaxeHuem
KpPacHOT0 BOCKIHIATENBHOTO 3HaKa), 4TOOBI BBIMONHHTH €TO.
(MoxHo Takxe Haxarh KnaBuiry <F5> i BBIOpaTh KOMaHIy
Execute B menio Query.)

6. Pesynerarel 0TOOPa3ATCs HA OTACIBHOM AHEIH 01 OKHOM SQL-
Koja.

7. IlenxaiiTe Ha BKJIaJKaX BHU3Y OKHA 3aIPOCa IS IEPEKIIHOYEHH
MEX]y PEXKHUMAaMHU IIPOCMOTPA JAHHBIX U IPOCMOTPA MOTYYEHHBIX
COOOLIEHHI.

MySQL

C MySQL moxHo pabotars nByms cnocobamu. CYB]I nmocrasnsercs
BMECTE C YTHINTOH KOMaHIHOH CTPOKH, Ha3biBaeMoH mysqgl. 31o cyry6o
TEKCTOBOE CPEJICTBO CO3/IaHHU 3aIPOCOB, KOTOPOE MOXKET IIPHMEHATHCS
J7Is BBIIONHEHUs 00X HHCTpYKimi SQL. Kpome Toro, paspaboTuuku
BBIYCTHIIM MHTEpakTUBHYI0 yTuinuty MySQL Workbench. Ee o6bruno
TPUXOMUTCA 3arpy>kaTh H YCTaHABIHUBATH OTACIBHO, IO3TOMY OHA MOXKET
HUMeThCs He BO Beex MHCTALLINUAX CYB/I. B To ke BpeMs HaCTOATENLHO
pexoMeHayeTcs paborarh ¢ Hell npu u3ydenun MySQL.

YTo6B! BOCIIONB30BAThCS YTIVIHTON My S, BEIIOIHUTE CIIEAYIOLIME
JEHCTBHUS.

1. Beeaute mysqgl, 4ToObI 3amyCTHTE 3TY yTHIMTY. B 3aBHCHMO-
CTH OT OTPaHMYEHHH, HAJIaraeMbIX CHCTEMO# 6e30I1acCHOCTH, BaM
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MOXeET MOHAJOOHTECA yKa3aTh NapaMeTpsl —u M —p, YTOOBI BBE-
CTH UMsI TIOJIb30BATEIIA M Napolb.

B orBeT Ha mpurnatieHue mysql> BeeauTe USE Oasza_HaHHEIX,
yKa3aB TeM CaMbIM UM pabouel 6a3bl JaHHBIX.

BeenuTte cBoii SQL-3ampoc nocie npuniallieHyus mysql>, npo-
BEPHB, YTOOBI KaX[Iasi HHCTPYKIHUS 3aKaHUYHBAIach TOUKOH C 3a-
natoi (;). Pesyaprarsl OymyT oTOOpakeHBI Ha DKpaHe.

BeeguTe \h A7 MOMydYEHHMs CIIMCKA TOCTYIHBIX KOMaH HIU \ S
VI OJTydeHHst HHQOPMALMK O cTaTyce (BKII0Yas HHPOPMaLuio
o Bepcud MySQL).

Beeaure \ g, 4TOOBI BHIATH U3 yTWINTHI mysql.

Y10651 BOCHONB30BaThCs yTuuToi MySQL Workbench, Brimonaute
crepyrouiee.

1.
2.

3amycTuTe yTWINTY.

B camoM neBoM CTONOLE OyAyT HEPEYHCIEHBl JOCTYIHBIE MO/~
KimodeHus K 6a3am gasubix MySQL. Ienkuute Ha o6oM moz-
KITIOYEeHHH, YTOOBI OTKPHITH €ro, WX BbioepuTe koManay New
Connection, eciu HyxHOH 6a3bl JaHHBIX HET B CIIUCKE.

IMoce noaxmrodeHust K 6a3e JaHHBIX MOSIBUTCS OKHO C AHEIIMH.
Ha nanemu Object Browser B 1eBoil 9acTH OKHA IEPEYUCIICHBI
JOCTyIHbIe Ga3bl JaHHBIX, OONBIIAs TEKCTOBAs MAHENb B LIEHTPE
npegHasHaueHa I BBOAa HHCTpyKuui SQL, a pe3ynbrarsi 3a-
IIPOCOB U COOOLIEHUS 0TOOPaXKAIOTCA B HIKHEH MaHEIH.
[enkuure Ha xHonKe +SQL, 4T06bI OTKPHITH HOBOE OKHO SQL-
3ampoca.

Ilocne BBOZA 3ampoca IeKHUTe Ha KHomke Execute (c uzobpa-
JKEHMEM MOJIHHM), YTOOB! BHIIIOJIHUTE ero. Pesynerarhl 3ampoca
0TOOpAa3ATCSA BHU3Y.

Oracle

B Oracle umeercs 60bm10#i Ha0Op aIMUHHCTPATUBHBIX U KIIHEHT-
ckuxX yTHiMT. [Ipu usyuernu SQL Jrydie BCETO NMOIB30BATECA YTHIMTOM
Oracle SQL Developer. Ona MOXeT HHCTaJUIUPOBATLECS BMECTE C CAMOM
CVYB/J] mubo 3arpyxaThCs 1 HHCTAJUIUPOBAThCA OTAenbHO. Himke onmca-
HO, Kak paboTaTh ¢ HEH. )
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3amyctute Oracle SQL Developer. (B Windows 310 Hy)HO
ClienaTh Yepe3 CHenManbHBIA (aiin cueHapus, a He yepes camy
CVYBA.) ‘

IIpexme yem HadaTh paboTaTh ¢ KaKOH-THOO 6a30ii TaHHBIX, He-
00X0IMMO CO3aTh MOAKIIOYEHHE K Heil. [[Jisk 9TOro BOCHONb3yii-
TECh KOMaH1aMH, JOCTYIIHBIMH Ha nanenu Connections B nesoii
YacTH OKHa. '
[Mocne noaxmoueHus K 6ase JaHHBIX MOXHO BOCIIOJIB30BAThCA
BKIankoii SQL Worksheet B okae Query Builder aist BBona uH-
crpykuuii SQL. -

Yro065I BeIONHATH SQL-3anpoc, meaKHUTe Ha KHONKe Execute
(c u300pakeHreM MoIHUH). Pe3ynsrarthl 3anpoca oTo6passaTcs Ha
HWKHEH MaHey.

Oracle Express

Oracle Express — 310 MoIHasi, HO B TO Xe BPEMA [JOBOJBHO NPO-
cras B npumeHennn CYB]] ¢ odens yno6HbIM BeG-unTepdeiicoM. ITocne
uncrausinuu CYB]] B BaleM pacnopsDKeHHH OKaxeTcs ceblika Getting
Started nn1s 3anycka aXMHHHACTPaTHBHOM BeG-CTPaHMILL, Ha KOTOPOH
MOXHO BBOAMTH MHCTPYKIHMK SQL. BeinomHuTe crnenyronme aeicTBus.

1.
2.

3.

OrkpoiiTe aIMUHHCTPATHBHYIO0 Beb-cTpanuiy Oracle Express.
B orBeT Ha 3ampoc BBeIUTE CBOM MM$ HOJIB30BATENS H MAPOb,

' KOTOpBI€ ObIIH 3a1aHbl Ha 3Tane uacramsnua CYB]I.

Iocne perucTpanuu B CHCTEMe BBl YBHAHTE Psijl IIAKTOTPaMM,
BKJIIOUYas 3Ha4o0K co ciaoBoM SQL. Illenkuure Ha HEM, YTOOBI IMO-
JIYYUTh JOCTYI K TapaMeTpaM 3aIpocoB. '

IlepBas u3 nmuxrorpamm Haseiaercs SQL Commands. Exo mMox-
HO BOCIIOJIB30BaThCs i BBoAa HHCTpyKiud SQL. (Bropas, SQL
Scripts, yno6Ha A1 BEINOHEHHS FOTOBBIX CLIEHAPHEB, HAPHMED
CLICHAPHEB CO3MaHHUs U 3aMOIHEHHS JEMOHCTPAIIMOHHEIX TAOIHIL,
IpeanaaracMeiX Ha caiite kuuru.) llenkuute Ha He, 94TO6BI OT-
KphITE OKHO SQL Commands.

Bseaute cBoit SQL-3ampoc B BepXHeEH YaCTH OKHA.

YTo6Bl BHITONHHTE 3aIPOC, MIEIKHUTE Ha KHOMKe Run B mpaBom
BEpPXHEM YIITy. Pe3ynsratel 0To6pa3arcs mox TEKCTOM 3ampoca.
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PHP

PHP — 5To momynspHbIA A3bIK HamucaHus Be6-cuenapues. PHP
npemraraet GyHKIHH ¥ GHOIMOTEKH, NPEAHA3HAYCHHBIC 1A MOMKII0YE- ’
HHS K Pa3IMYHBIM 6a3aM JAHHBIX, IO3TOMY KOJI, HCTIONIB3YeMBIH JUIS BbI-
TonHenns HHCTpyKimi SQL, MoxeT MeHsThCA B 3aBHcHMocTd 0T CYB/
(u cnocoGa goctyna K Heif). A pa3 Tak, TO HCBO3MOXHO NMPEATOKUTH
MOLIAFOBbIE HHCTPYKIHH, KOTOPEIE TOMIIACH OBI [1s JIF000H CUTyalHH.
Hipke npuBenes TunmaHbli npuMep 1t MySQL. Obparurech K JOKY-
menTauays PHP 3a HECTpyKIMsaMA 1o noxiiodenuio k ceoeit CYB/L.

1. Cospaiite HoBy10 PHP-cTpaHuiy (¢ HOMOMIBIO OXHOTO M3 PACIIK-
penuiit PHP).

2. TloaxiounTech K CBOEH 6a3e TaHHBIX € IOMOILBIO COOTBETCTBYIO-
meit pynxrun. s MySQL ¢ynkius HasbiBaeTcs mysql_con-
nect ().

3. Ilepenaiite cBoit SQL-3anmpoc coorBercTByIomiei GyHkumn 06-
pa6orku 3ampocos. lns MySQL Takas ¢yHKUMs Ha3blBaeTCA
mysql query ().

4. B otBet OyaeT momydYeH MacCHB Pe3yJIBTaTOB 3anpoca, KOTOPBII
HeoOXoxHMOo 06paboTaTs B LHKIE, YTOOBI BEIBECTH PE3Y/IBTAThI HA
3KpaH.

5. CoXxpaHHTE CTPaHHUILY B JI06OM KaTajiore HCTIONHAEMBIX (haiiios,
HAXOJAILIEMCS B CTPYKType KOPHEBOro Karanora BeG-cepsepa.

6. Otkpoiite cTpanully B 6paysepe.

PostgreSQL

C PostgreSQL moxuo paGorars asyms cnocobamu. CYB/I moctas-
JIS€TCS C YTHINTOH KOMAHHO! CTPOKH, KOTOpast HaspiBaeTcs psql. 310
cyry60 TEKCTOBOE CPEACTBO CO3JJaHHs 3alPOCOB, KOTOPOE MOXET CIIy-
JKHUTH JUTS BHINONHEHHs M00bIX uHcTpyKimi SQL. Kpome Toro, umeercs
HHTepaKTHBHAs yTHIHTa pgAdmin, KoTopas NpeAHa3HAYECHA B OCHOBHOM
IV AIMMHACTPATHBHBIX LieIeH, HO MOXKET TaK)Ke IPUMEHATHCS U Ul Te-
cTupoBanus HHCTPYKimi SQL.

Yro6bl BOCIONIB30BATHCA YTHIHTOH pSQl, BRIOTHUATE CIIETYIOMHUE
JIeHCTBHSL.

1. Beenute psql, 4T0OOBI 3aMyCTHTH yTHIUTY. UTOOBI 3arpy3utsh
KOHKpETHYIO 6a3y TaHHBIX, YKaXHTE €€ B KOMaHIHOH CTpOKe B
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BuJie psql 6Gasa_naxmrx. (PostgreSQL He momnepxusaeT uH-
CTpyKuuIo USE.)

2. Bsegure cBoit SQL-3ampoc B 0TBET Ha IPUIIALIEHHE =>, YOEIUB-
IIKCh B TOM, 4TO KaXXIas MHCTPYKIHs 3aKAHYHBAETCSA TOYKOM C
3amAToH (; ). PesyneTars! GynyT 0TOGpakeHE! Ha 3KpaHe.

3. Bsenute \ ?, 4T0GbI 0OTOGPA3UTH CHMCOK JOCTYIIHBIX KOMAHL,

4. Beemure \h, 4To6H moONnyuuTs crpaBky mo SQL, wim \h
MHCTPYKIsZ, YT00BI Oy YHTE CIIPABKy OTHOCHTENBHO KOHKDET-
HO# nHCTpyKiuu SQL (Hanpumep, \h SELECT).

5. Bsenure \q, 4TOOBI BEIATH M3 yTUIUTH psql.

UTo68! BOCHONB30BaThCA YTHANTOH pgAdmin, BHIONHUTE Clie-

Jylomee.

1. 3amycrure yrinuTy (OHa MOXeT HasbiBaThCs pgAdmin II).

2. B cmy4vae HEOOXOTMMOCTH BBEHMTE UM [OIB30BATENA H IAPOJb.

3. VTumuTa 0TOGPA3UT CIHCOK CepBepoB 6a3 NaHHEIX B JIEBOi YaCTH
OKHa. BrifepuTe HyXHBIH cepBep, MOCIE Yero yTHIHTA IOXKIIIO-
YHTCS K HEMY M BBIBEAET HHGOPMALIUIO O CEPBEpE.

4. Jlanee HeOOXOMUMO BHIOPATh KOHKPETHYIO 6a3y MAaHHBIX (B pe-
3yAbTaTe Ha NaHENd MHCTPYMEHTOB CTAaHYT JOCTYIHBEI COOTBET-
CTBYIOLIIME KHOIIKH). '

5. Halizure na nanenmn knonky Execute Arbitrary SQL Queries (ua
Held n306paskeHa Jiyna co cioBom SQL) ¥ 1IeNIKHUTE Ha HEil.

6. IlosBurcs HOBOE OKHO. YGeauTech B ToM, 4To Tpebyemas Gasa
JAHHEIX BLIOPAHA B PACKPBIBAIOIIEMCS CIIMCKE B IPABOM BEPXHEM
YIIIY OKHa.

7. Teneps MoxeTe BBOIUTH MHCTPYKIMH SQL B 60IBIIOM TEKCTOBOM
T10JI€ B BEPXHEH 4acTH OKHa.

8. Illenxnure Ha kHonke Execute Button (c u3o6paxenuem 3ene-

HOM CTPEINIKH, HANPABIEHHOH BIIPABO), 4T06b BRIMONHHTS SQL-
sarpoc. Pesymbrarsl 3anpoca oroGpassrcs BHH3Y.

SQLite

SQLite npennasHayeHa [is BCTPAaWBAHHS B JAPYTHE IPHIOKCHUS
1 OOBIYHO HE MCIIONB3YeTCs KaK aBTOHOMHAS 6a3a naHubix. OIHAKO B
cocraB GHOIMOTEKH BXOAHT YTHJIMTA KOMAHIHOH CTPOKH, C IIOMOLIBIO
KOTOPOH MOXHO BHIMOMHATE SQL-3anpockr k 6ase mammbix SQLite.
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Sra yTuauTa HaskiBaercs sqlite3 (wm sqlite3.exe B Windows).
JInst paGOTEI C HEl BBIMOIHUTE CIETYIOIME IEHCTBHA.

1. B umeansHOM ciyuae yTiiura sqlite3 u 6a3a JaHHBIX JODKHEI
HAXOMHTHCS B OIHOM 1 ToH xe nanke. (Bassl nauHbIx SQLite xpa-
HATCA B OTZebHOM (paiiie, yalile BCEro ¢ pacIIMpeHneM . sqlite
une . db, HO B IPHHITANE PACLIMPEHHE MOXKET OBITh TFOOBIM HIIK
BOOOIIE OTCYTCTBOBATb. )

2. Beemure sqlite3 6asza paHmpix.sqlite (3aMEHUB apryMeHT
KOMAH/THO! CTPOKH peanbHBIM MMeHeM (aiina 6a3sl NaHHBIX).

3. TlosBuTcs mpumiameHyue sqlite>, mocie KOTOPOro MOXHO BBO-
IUTh M06s1e MHCTPYKIMH SQL. Bee MHCTPpYKUUK JOJDKHEI 3aBEpP-
1IaThCS| CHMBOIOM ; (TOYKA C 3aIATON).

4. Tlo ymonyanuro sqlite3 oTobpaxaeT pe3ylsTaTsl 3ampoca ¢
CHUMBOJIaMH | B KauecTBE pasieuTeneit cToN61noB 1 Oe3 3aronos-
koB. UTOOB! M3MEHUTH 3TO MMOBEAEHME, BBEAUTE .mode column
¥ HaxmuTe Kiasuiny <Enter>, mocie yero Bgenure . header on
¥ CHOBa HaXXMuTe KiaBumry <Enter>.

5. Yro6BI 3aBEpIIUTH CEAHC PabOTHI C yTHIUTON sqlite3, BBEIUTE

.quite u Haxxmute KiIaBumy <Enter>.

KondurypupoBanue
MCTOYHMKOB fiaHHbIX ODBC

HecKonbKO NPUIIOKESHHH U3 YHCIA BHIMIEONHCAHHBIX MCTIONIB3YIOT UL
HHTerpanuy ¢ 6azamu maHHBIX npoTokon ODBC, nostomy Heo6xoanmo
1aTh Kpatkuii 0630p ODBC, a Takxke HHCTPYKIMH 10 KOHUIypHPOBa-
HHIO UcToYHUKOB JanHbx ODBC.

ODBC — 3T0 CTaHIapT, HO3BONAIOMNH KIMEHTCKUM IIPUIIOKEHUAM
B3aHMO/EHCTBOBATH C Pa3IMYHBIME CepBEpaMu 0a3 MaHHBIX ¥ PA3IHY-
geiMu CYB[. Tpu Hamwauun ODBC M0XHO Hanucath KoJ ¢ TIOMOIIBIO
OIIHOTO KJIHEHTA, M 3TOT KOJI 6yIeT B3aMMOIEHCTBOBATH IIOUTH ¢ OOOH
6azoii qaunbix win CYB/L.
~ ODBC =e spnsercs Hu 6a3oit nanubx, Hu CYB]I. Ckopee 310 cu-
cTeMHas 060J104Ka, IO3BOJIAIONIAsA BCEM 6a3aM IaHHBIX BECTH cebs He-
IIPOTHBOPEYHMBEIM K COLIACOBAHHEIM 00Pa3oM. DTO JOCTHraeTCs 3a CYeT
IIPOrpaMMHBIX JpaifBepOB, BHIONHAIOWMX 1BE OCHOBHBIE QyHKIMH. Bo-
IIepBBIX, OHM HHKAICYIHPYIOT XapaKTepHBIE A OTAENbHBIX 6a3 JaHHBIX
0COGEHHOCTH, CKPHIBas MX OT KIMEHTOB, a BO-BTOPBIX, 0GECIIEIMBAIOT

»
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OOuIHH A3BIK /IS B3AHMOAEHCTBHA C 3THMHU 6a3aMH JAHHEIX (B Ciyuae
HEOOXOIMMOCTH BHITIONHSA Hy XHBIE Ipeobpa3oBanus). SI3bIk, HCTIONB3ye-
meii B ODBC, — 310 SQL.

Kientckue npunoxenns ODBC He B3aUMOIEHCTBYIOT ¢ 6a3aMu
JAHHBIX HanpsAMy1o. BMecTo 3Toro oHu 06pamaTcs K HCTOYHMKAM JaH-
Hex ODBC. HMcToYHHK JaHHBIX IPEACTABIsLeT CO6OM Joruueckyo 6asy
JaHHBIX, KOTOpas BKJIIOYAET B CBOH cocTaB apaiiBep (6as3a JaHHBIX Kax-
JIOr0 THIIa UMEET CBOM COOCTBEHHBIH IpaiiBep) H HHYOPMALMIO O TOM,
KaK HYXHO IOIKJIIOYAThCS K 3ToH 0a3e naHHBIX (yTH K (aiinam, uMeHa
CEPBEPOB U T.II.). .

ITocne Toro xak ucroynuku nauHeix ODBC ompeneneHsl, ¢ HUIMU
MoxeT paborars moboe ODBC-coBmecTiMoOe npmwioxkenue. McTOUHHKH
JAHHBIX HE CTIEUM(UIHBI JJI1 HPUIOKECHHH, HO CrIeM(pUIHEI JUIS CUCTEM.

NPEOYNPEXAEHWE: pasnuuna B peanusauum

CylLecTBYeT MHOTO BEPCHit CUCTEMHBIX Moaynei ODBC, MoaToMy He-
BO3MOXHO AaTb YETKWE UHCTPYKLMHU, NPUMEHUMbIE KO BCEM BEpCH-
AM. O6paliaiTe BHUMaHWe Ha MOACKAa3KK, Korga 6yaeTe cosaBaTth
CBOUW UCTOYHUKM AaHHbIX.

Hcrounuxu nanaerx ODBC co3patorest ¢ nomomsio ODBC-anneTa
naHenu ynpasinenus Windows. Uto6bl yCTaHOBHTH KaKOK-THGO HCTOYHUK
JIAHHBIX, BEITIONHUTE CIETYIOIYe AeHCTBHUSL.

1. Otxpoiite ODBC-amer nanenu ynpasienus Windows (oH Mo-
JKET HAXOMTHCS B pazfiene ADMUHUCTPUPOBAHUE).

2. BonbmuHCTBO MCTOYHHUKOB AaHHbX ODBC 10mkHE 6BITH 06mme-
CHCTEMHBIMH (B IPOTHBOIOI0KHOCTH MOJIb30BATEILCKIM HCTOU-
HHKaM [aHHBIX), I09TOMY BIGepuTe BKIaaKy CMcTeMHbIil DSN,
€CIIY OHA JOCTYIHA.

3. Ulenkuute Ha kHOmKe [l06aBUTb, YTOOGH JOOABHTH HOBBIN HC-
TOYHHK JaHHBIX.

4. Bribepute npaiisep, KOTOpBIA GyaeT npuMeHATECA. OBLIYHO MO
YMOIIYaHHIO JOCTyTIeH HAabop NpaitBepoB, 00€CIeYMBAIOIIMX [IO/-
JEpKKy OONBIIHHCTBA IIPOAYKTOB KoMIauuu Microsoft. B Bameit
CHCTEME MOTYT OBITH YCTAHOBJIEHHI U Apyrue npaiiseprl. Heo6xo-
ZMMO BBIOpaTh ApaiBep, COOTBETCTBYIOLINIA THITYy Ga3bl JAHHBIX,
K KOTOpOif BEI COOUpaeTeCh MOAKIIFOYATHCS.

9 3ak. 1273
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5. B 3aBucuMocTtH OT THma 6asel ganueix wiu CYB]/l Bam Gynet
TIPEIOKEHO BBECTH UM CEPBEPa WU IyTh K (ailily H, BO3MOXK-
HO, perMcTpaluoHHyo HHbopManHo. Beenure 3anpaysacMsie
HapaMeTpsl U CleyTe OCTANBHBIM HHCTPYKIUAM, YTOOBI CO34ATh
HCTOYHHK JaHHBIX.



NMPUNOMEHHUE B

CuHTaKkcuc
MHCTPYKUMM SQL

Jnst Toro 4ToOBI IOMOYH BaM GBICTPO Y3HATH HY>KHBIA CHHTaKCHC, B
9TOM NPHUIOXKEHUH ONMHKCHIBACTCSA CHHTAKCHC Haubomee pacpoCTpaHe -
HbIX HHCTpYKuMA SQL. Kaxapiid pasnen HaunHaeTCst ¢ KParkoro OMH-
CaHMs MHCTPYKIMH, a 3aTeM NPHBOIMTCS ee cHHTaKcHc. Jis ynobcTBa
JAI0TCA TAKXKE CCHUIKM Ha YPOKH, HAa KOTOPEIX PACCMATPHBAJIUCH COOT-
BETCTBYIOLIUE HHCTPYKIIHH.

ITpy M3yYeHNH CHHTAKCHCA HHCTPYKLMH IIOMHHTE CIIETyIOMIEe.

» CumBon | o3HauaeT BEIOOp OJZHOIO M3 HECKOJNHLKMX BApHAHTOB,
mo3TOMY BhIpaXkeHHE NULL | NOT NULL O3HA4aeT, 4TO HYXHO
BBOJUTSH JIWOO NULL, 1160 NOT NULL.

» KirodeBble €10Ba MM IPEIOKEHNS, 3aKIIOYEHHBIE B KBAIPaT-
Hble CKOOKH, [HanpuMep, Tak], ABIAIOTCA HEOOS3aTEIBHBIMH.

» PaccMarpuBaeMblii 31€Ch CHHTAKCHC MOAXOMHT HOYTH UIS JIIO-
6o#t CYBJ]. Obparutecs k goxkymenramuu csoeit CYB]I, 4To6H!
Y3HaTh, HET JIM KAKHX-TO U3MEHEHHH B CHHTAKCHUCE.

ALTER TABLE

Wnctpykuus ALTER TABLE npeHasHauyeHa [isl OGHOBICHHSA CXEMBI
CYIIECTBYIONIEH TabmuIbl. UTOOBI CO3aTh HOBYIO TAaOMHLLy, HCTIONB3YiiTE
MHCTPYKIHI0O CREATE TABLE. 3a 6osee neransHoi nabopmanueit 06-
patuTech K ypoky 17.
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Beop v o -

ALTER TABLE M TaGumLs
(

ADD|DROP crosi6er; Turn naHHeix [NULL|NOT NULL]
[CONSTRAINTS],

AD]B]DROP cTosiber; THI _HaHHBIX [NULL |NOT NULL]
[CONSTRAINTS],

)i

COMMIT

Unctpyknus COMMIT npeAHa3HayeHa Ul COXpaHEHHS PE3yIbTaToB
TpaH3aKIMH B 6aze qaHHBIX (CM. ypok 20).

BBoap v

COMMIT [TRANSACTION];

CREATE INDEX

WHcrpykuus CREATE - INDEX npeqHa3sHayeHa UL CO3IaHMs MHAEKCa
OJIHOTO MJIH HECKOJIBKUX CTOJIOLOB (CM. YPOK 22).

Beop v

CREATE INDEX HasBaHMe MHOEKCA
ON s Tabmmmer (cTosiéer, ...);

CREATE PROCEDURE

WucTpykuus CREATE PROCEDURE npeAaHasHa4eHa Ui CO3JaHus
XpaHUMBIX mpoueayp (cM. ypok 19). B Oracle nmpumeHnseTcs HHOH CHH-
TaKCHC.

Besop Vv

CREATE PROCEDURE wmMsI NpOLELYPH [aprymernTr] [onmpmr]
AS
mHCTPYKLMsT SQL;
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CREATE TABLE

Hucrpyxuns CREATE TABLE mpeqHasHauyeHa I CO3JaHMA HOBBIX
Tabnui 6a3bl JaHHEIX. UTO6BI OGHOBUTH CXEMY yXKe CyIIECTBYIOIIEH Ta-
OmuIIBl, HCTIONB3yHTEe HHCTPYKIHIO ALTER TABLE. 3a 6ojee feTanbHOi
uHpopMarmer obparurecs K ypoky 17.

Beop v

CREATE TABLE s TaGJMLIE!
(

cronbey Tun paHHeX [NULL|NOT NULL] [CONSTRAINTS],
croaberr Ty _ngaHHerx [NULL|NOT NULL] [CONSTRAINTS],

CREATE VIEW

Hucrpykimsa CREATE VIEW npenHasHadeHa JUIS CO3JAHHUA HOBOTO
[PECTABIEHUS ONHOH MIIM HECKONBKUX Tabmull (cM. ypok 18).

Beop v

CREATE VIEW s npencrabyienns AS
SELECT croubrel,

FROM rabumires,

[WHERE ...]

[GROUP BY .../

[HAVING ...];

DELETE

Hucrpykuus DELETE ynansier OfiHy Ml HECKOIBKO CTPOK U3 TalONu-
sl (cM. ypok 16).
Bsop v

DELETE FROM rmmMsa_TaGumirm!
[WHERE ...];
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DROP

HncTpykuus DROP yaanser 00beKkTsl U3 0a3bl JaHHBIX (TaOMHIIbL,
NPEICTABIIEHs, HHIEKCH ¥ T.11.). 3a Gojiee NeTanbHON HHopManueii 06-
parurech K ypokam 17 u 18.

Beoa v

DROP INDEX | PROCEDURE | TABLE | VIEW
MM MHIEKCAa | MMs_Nporeypsl| M TabuMLE| yMsa_[peNCTaBIeHNUS ;

INSERT

Hucrpykimsa INSERT fobarisier B TaGnuiTy ofHy CTPOKY (CM. ypok 15).

Beop Vv

INSERT INTO s rabmusl [ (cronbus, ...)]
VALUES (3HaueHuss, ...);

INSERT SELECT

Wucrpykuus INSERT SELECT 100aBisieT pe3yabTaThl BLIIOJIHEHHSA
UHCTpYKIMU SELECT B Tabmuiy (cM. ypok 15).

Bsop v

INSERT INTO sms rabimarer [ (cronbue, ...)]
SELECT cTosbusl, ... FROM mma_Tabiiiel,
[WHERE ...1;

Wuctpyxiyus ROLLBACK nmpeqHa3sHa4y€Ha Jjig OTMEHBI pe3yJETaToB
Tpan3akuuy (cM. ypok 20).

Beop Vv

ROLLBACK [ TO TouYka COXpaHEeHMA];

Hroxe NpUBEACH aJILTepHaTI/IBHBIﬁ BapHUaHT.
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Beop v

ROLLBACK TRANSACTION;

SELECT

Wuctpyknus SELECT npeaHasHa4eHa AJS W3BJICUECHUS JAaHHBIX U3
ONHOM MJIH HeCKONpKHX Tabmul| (1ik U3 npeacTaBieHui). 3a Gonee ae-
TaneHOM uHdopMauel obparutech Kk ypokaM 2—4. (Ha Beex ypokax co
2-ro 1mo 14-it paccMaTpUBAIOTCA Pa3UYHbIE ACTEKTHl IPHUMECHEHHUS UH-
cTpykumd SELECT.)

Beop Vv

SELECT mmsa_crosibua,
FROM mms1_TaGuImLE,
[WHERE ...]

[UNION ...]

[GROUP BY ...]
[HAVING ...]

[ORDER BY ...1;

UPDATE

Wucrpykius UPDATE 0OHOBIAET OJHY WM HECKOJIBKO CTPOK B Ta-
Gnune (cM. ypok 16).

Beop Vv

‘UPDATE M _TaGuImLE!
SET mmMs_cronbua = 3Ha4YeHne,
[WHERE ...]1;







NMPUNOXEHUET
Tunbl faHHbIX B SQL

Kak 06BsicHAIOCH Ha ypoke 1, THITBI JaHHBIX MPEACTABISIOT COOOM
OCHOBHBIE IIPaBUJIA, ONIPEAEIAIOIINE, KaKie JaHHBIE MOTYT XPaHUTHCS B
CTONOIAX M B KAKOM BHJIE 3TH JJaHHBIE B A€HCTBUTEILHOCTH XPAHATCS.

THIBI JaHHBIX HYXHBI TI0 HECKOJILKUAM TIPUYHHAM.

|

>

OHM IO3BONAIOT OrPaHUYHUTH HANA30H JaHHbBIX, KOTOPBIE MOTYT
XpaHUThCs B cTonoue. Hanpumep, cronbip! ¢ JaHHBIMH YHUCIOBO-
ro TUNa GyAyT NPUHUMATH TONBKO YHUCIOBbIC 3HAYCHHUS.

Onu n103B0ISIOT GoJiee 3P EKTHBHO OPraHnu30BaTh XPAaHEHHE 1aH-
HbIX. YHCIoBbIe 3HAUESHHS M 3HaYCHUS JaThl/BPEMEHH MOTYT Xpa-
HUTBCA B 00JIEe KOMITAKTHOM BHJIE, YEM TEKCTOBBIE CTPOKH.

OHHU NO3BOJIAIOT H3MEHATH NMOPSIOK COPTUPOBKH. Eciu Bce nan-
HBIC TPAKTYIOTCSH KaK CTPOKH, To 1 npeamecTtsyeT 10, a 10 npexn-
mecTtByeT 2. (CTPOKH COPTHUPYIOTCS B CIOBApHOM MOPSIIKE, 110
OZIHOMY CHMBOJY 3a pa3, HauMHas cieBa.) Eciu BHIIOIHSAETCS
9KCII0Bas COPTHPOBKA, TO UKCIIA OYAyT pacmonararhbes 1o Bo3pac-
TaHHUIO.

IIpu paspaborke Tabnun obpamiaiite 0ocoboe BHUMaHME Ha HCIOIb3Y-
€MBIE€ B HMX THIIBI JaHHBIX. [Ipy HATMYIUY HENPaBIIGHEIX THIIOB JaHHBIX
paboTa 6a3bl JaHHBIX CEPbE3HO 3aMEUTUTCS. VI3MEHEHHE THIIOB JaHHBIX
IUTA y’Ke MMEIOIIUXCS M 3aIIOTHEHHEIX CTONOI0B — 3aa4a HETPUBHAIIL-
Hast. (KpomMe Toro, pH ee BBIIIONHEHHH BO3MOXHA IIOTEPS JaHHBIX.)

B onHOM npHITOXXEHHM HEBO3MOXHO JaTh HCYEPIBIBAIOLIYIO HHPOD-
MalMIo 1O THIIaM AaHHBIX M CIIOCO0aM HX MCHOJIB30BaHUs. 30eCh pac-
CMOTPEHBI JIMIIb OCHOBHBIE THITBI JaHHBIX, PACCKa3aHO, IJIS YEr0 OHH
HY)XHBI, H YKa3aHBI BO3MOXXHBIE IPOOIEMBI COBMECTUMOCTH.
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MPEAYNPEXAEHWE: He cymjecTByeT ABYX opuHaKkoBbiXx CYB[]

06 3TOM yXKe FOBOPHUIOCH, HO He NUWHKUM ByaeT cKasaTb elle pas.
K coxaneHmto, B pasHbix CYB[, MCNONb3yloTCs OTAMHAIOWMECS TUMbI
JaHHbIX. Jaxe ecnu HasBaHMs TUMOB AaHHbIX 3By4aT O4UMHAKOBO,
NMOHUMATLCA MOA OJHUM W TEM e TUMOM JaHHbIX B pa3Hbix CYB[,
MOJET He 0JHO U TO e. 06a3aTeNbHO 06paTUTECh K JOKYMEHTaLUN
cBoei CYB/[] v BbISICHWUTE, KaKne B TOYHOCTU TUMbl AaHHbIX OHa Noj-
[IEPKUBAET U KaKUM 06pa3om.

CTpOoKOBbIE THUMbI faHHbIX

Yaiie BCEro UCMOJB3YOTCs AaHHBIE CTPOKOBBIX THIOB. K HMM 0T-
HOCATCS XpaHUMble B 6a3ax JaHHBIX CTPOKH, HaIpUMEP MMEHA, aJpeca,
HOMepa Tele(GOHOB U MOYTOBBIE HHACKCH. B OCHOBHOM CTPOKH OBIBAIOT
JIBYX THIOB: (QMKCHPOBAHHOW U IIepeMeHHOi JumHbI (Tabm. I'.1).

Crpoky GQMKCUPOBAHHOM JTHHBI MOTYT COCTOATH H3 (QHKCHPOBAHHOIO
9HCIIa CAMBOJIOB, M 3TO YHMCIIO OIPENeNieTcs IPH CO3NAHUH TaOIUIIbL.
Hanpumep, MoxHO paspeints BBox 30 CHMBONOB B cTon0eln, npeaHa-
3HAYEHHBIH 1JI8 XpaHeHns: UMeH, Wix 11 cHMBOJIOB B CTONIOEL] C HOMEPOM -
KAPTOYKH COLHMAILHOTO CTPaXOBaHHUsA. B cTONOUBI A1 CTPOK (puKCHpO-
BAHHOM JIJIMHBI HEJIb3s BBOAUTH 0OJIbIIIE CUMBOJIOB, YeM paspelieHo. baza
JIAHHBIX BBIIEJACT U XPAaHEHHS POBHO CTOJBKO MECTa, CKOIBKO yKasa-
Ho. Tak, eciiu CTpoKa /BaH COXpaHsAeTcs B CTONOIE UMEH, PACCYMTAHHOM
Ha BBoJ 30 CHMBOIOB, Oy[eT cOXpaHeHo poBHO 30 CUMBOJIOB (B CiIydae
HEOOXOAMMOCTH TEKCT AOTIONHAETCS PoOenaMy WM HyJIAMHU).

B cTpokax nepeMeHHOH JIMHBI MOKHO XPaHUTh CTOJILKO CHMBOJIOB,
CKOJIBKO HEOOXOAMMO (MaKCHMAIbHOE 3HAUCHUE OTPaHMYMBAECTCS THIIOM
naHHeIX ¥ koHkpeTHoit CYB/T). HexoTophle THIIBI JAHHBIX NEPEMEHHOM
IUTHHBI MMEIOT OrpaHudeHHe CHU3Y ((GHKCHPOBAHHOE 3HAYEHUE MMHH-
MaJIbHOM JuIuHEL). J[pyrue orpannueHuii He MMeroT. B moboM ciydae co-
XPaHAIOTCA TONBKO 3a/[AHHBIE CHMBOJIBI (M HUKAKHX JOTIONHUTENBHBIX).

Ecnu cTpoku nepeMeHHOH ITHHBI 00J1a1al0T TaKoH THOKOCTRIO, TO 3a-
4EM HYXHbI CTPOKH (HMKCHPOBAHHOM MTHHBI? OTBET MPOCT: IS MOBBIIIE-
Hust ipoussoauTesbHocTd. CYB]] ciocoGHa copTHpoBaTh CTONOME C IaH-
HBIMH (DHKCUPOBAHHOM [JINHBI 1 MAHUITYJIIPOBATh MMH HAMHOTO ObICTpEE,
4yeM B CiTydae JaHHBIX epeMeHHo# 1mHbL. Kpome Toro, muorue CYB/I He
CIIOCOGHBI MHAEKCUPOBATE CTOJOLB! C AAHHBIMU IEPEMEHOH JUIMHBI (MITH
HepeMEHHYI0 9acTh cToONa). (MHIeKCs paccMaTpHUBAIUCh Ha Ypoke 22.)
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TAB/IMUAT.1. CTpoKOBbI€ TUNbI AaHHbIX

Tvn gaHHbIX OnucaHuve

CHAR CTpoKa GUKCUPOBaAHHOM ANWHbI, cocTosiwas n3 1-255
cuMmBoOnoB. Ee pasmep aomkeH 6biTb onpegeneH Ha
JTane co3naHusa Tabnuupl

NCHAR Pa3HoBMAHOCTL TMNa AaHHbIX CHAR, pa3paboTaHHas
C LeNnblo Noaaep K1 MHOro6anToBbIX CUMBOJIOB UK
cumBonoB Unicode (ToyHas cneunduKauns 3aBuUcuT
OT peanuaaumm)

NVARCHAR Pa3HOBMAHOCTbL TUMa AaHHbIX TEXT, pa3paboTaHHas
C Lenbio NoAAEPKKA MHOrO6aNTOBbLIX CUMBOJIOB UK
cumBonoB Unicode (TouHas crneuudUKauma 3aBUCHUT
OT peanusauum)

TEXT (Takke  TeKCT nepeMeHHOM ANUHbI

Ha3blBaeTcA

LONG, MEMO

i VARCHAR)

COBET: ncnonn3oBaHHe KaBbl4yeK

HezaBUCMMO OT TMMa CTPOKOBLIX AaHHbIX CTPOKAa Bceraa JosmKHa
6biTb 3aK/1l04YeHa B O4MHAPHbIE KaBblYKHK.

MPEAYNPEX/AEHME: korga uncnoBbie 3Ha4€HUSA He ABNSIOTCH
TaKOBbLIMH

MoxeT nokasarbces, 6yATO HOMepa TenecbOHpB Y MOYTOBbIE UHAEKCHI
LOMKHbI XPaHUTLCA B YUCIOBLIX NONSX (BE€L4b OHU COAEPHAT TONbKO
YUCNOBbIE JaHHble), HO NOCTyNaTh TaK Helenecoobpa3Ho. Ecnu Bbl

COXpaHuTe no4ToBbiM MHAEKC 01234 B uncnosom none, 6yaet co-
© XpaHeHo 4ucio 1234, U Bbl NoTepsieTe 04Hy LMbpY.

OCHOBHOE NpaBWIO TaKOBO: €CAKN YUC/IO UCNOMLb3YETCH B BblYUCHE-
HUAX (MTOTOBLIX CYMM, CPEAHUX 3HAYEHUI U T.N.), €ro cnegyeT xpa-
HUTb B cToN6LEe, NpefHa3HA4YeHHOM A4S YUCNOBbLIX AaHHbIX. Ecnu
Y€ OHO UCMONb3yeTCs B KAaYeCcTBe CTPOKOBOIO uTepana (NycTb OH U
COCTOMT TOJIbKO U3 UMbp), ero Mecto — B CTon6Le C JaHHbIMU CTPO-
KOBOro Tuna.
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UncnoBble THNLI faHHbIX

YHCIIOBEIE THIBI JAHHBIX NPEHA3HAYEHBI IS XPAHEHHS 4HCElL.
B GonpmmncTee CYB/l MOMIep»MBAIOTCA PasiAdHbIE YHCIOBBIE THIIbI
MAHHBIX, KX B U3 KOTOPBIX PACCUHTAH HA XPaHEHHE YUCEI OTPEeIeH-
HOTO fHana3oHa. OYeBHIHO, YTO YeM IIHpPe MOIEPKIBAEMbIiT AHANA30H,
TeM GombIe HyXKHO MeCTa JUlsl XpaHerus yucia. Kpome Toro, HEKOTOpBIE
YHCIIOBBIC THIBI JAHHBIX NMOIAEPKHUBAIOT MCIIOIL30BAHHE AECATHUHBIX
aucen (1 apobeit), a Apyrue — TONBKO Ielble yucna. B tadm, 2 npen-
CTaBJICHBI Hanbosee 4acTo HCIIONb3yeMble YHCIOBBIE THIIBI AaHHEIX. He
Bce CYB/] cneytoT cormamenysm o HAMMEHOBAHHH H OIHCAHHUAM, IIpU-
BEJICHHBIM B TaG/IHIIE.

TABJTMUAT.2. YucnoBbie TUNbI faHHbIX

Tunb! gaHHbIX Onucaxue

BIT OpHopa3spsigHoe 3HaueHue, 0 unu 1; ucnonb-
3yeTcs B OCHOBHOM Ansi GUTOBbIX $pniaros

DECIMAL (TaKkxke 3HayeHus ¢ d)MKCMpOBaHHon WK NnaBato-

HasbiBaeTcd NUMERIC) L€ 3anaToi pasnuyHoi CTeneHu TO4HOCTH

FLOAT (takxe 3HayeHus ¢ nnasaoLlen 3anaTom

Ha3biBaeTcs NUMBER)

INT 4-6anToBble Lenble 3HauyeHusa; noagep-

(TaKXKe HasbiBaeTcs XuBawTCH 4ucna ot -2147483648 po

INTEGER) 2147483647

REAL 4-6aiToBbIe 3HAYEHUA C MiaBaloLiel 3arnsi-
Tom

SMALLINT 2-6a1ToBbIE LieNble 3HaYeHUsT; NOAAEPKUBA-
10TCA Yncna ot -32768 no 32767

TINYINT 1-6aiTOBbIE LieNble 3HAYEHWS; NOAAEPKUBA-

toTcqa yucna ot O go 255

COBET. KaBbIYKM He UCNIONbL3YIOTCA

B otnunune ot CTPOKOBbIX TUMOB AaHHbIX, YUCNA HUKOTda He 3aKio-
HaloTCA B KaBblYKU.
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COBET. peHe)XHblie THNbI AaHHbIX

B 60nbwuHcTBe CYB/, noaaepmBaeTcst 0cobblit YUCNOBOW TUM AaH-
HbIX 419 XPaHEeHUS AeHEeXHbIX 3Ha4eHUH. OObIYHO OH Ha3biBaeTcs
MONEY Wnu CURRENCY. KaK npaBuno, Takue T1nbl JaHHbIX OTHOCATCS
K TMNY DECIMAL, HO CO crieludbrUiYecKuMmU guanasoHamu, Aenaiom-
MU UX YAOGHBLIMU N9 XPAHEHUS AEHEXKHbIX 3HAYEHH.

Tnbl faHHbIX AaTbl UM BPEMEHH

Bce CYB/] moanepXyBaroT THIBI JaHHbIX, IPEIHA3HAYECHHEIE IS
XPaHEHHUd 3HaYEHMH JaThl M BpeMeHH (Tabn. I.3). AHaIorH4HO Yuc-
JI0BBIM THUNaM, B 6onpmnHcTBe CYB]I HMeeTcs HECKOILKO THIIOB JaH-
HBIX JaThl © BPEMEHH, KaXXIbli CO CBOMM JHANa30HOM M CTENEHBIO
TOYHOCTH.

TAB/TMLA 3. Tunbl AaHHbIX 4aTbl U BPpEMEHHU

Tun gaHHbIX Onucaxue

DATE 3HayeHusa gatbl

DATETIME 3Ha4eHuns aatbl U BDEMEHU

(TaKkKe HasbiBaeTcA

TIMESTAMP)

SMALLDATETIME 3HayeHus faTbl ¥ BPEMEHU C TOYHOCTbIO A0
MUHYTbI (6€3 3HAaYEHUIN CEeKYHA UNW MUIIHU-
CEKYH[)

TIME " 3Ha4eHusi BpeMeHHu

NPEAYNPEXAEHWE: dpopmar paTbl

He cyiuecTByeT ctaHgapTHOro cnoco6a yKasaHus AaTbl, KOTOpPbI
noaxoaun 6bl ansa nto6oi CYB[. B GonbliMHCTBE peanusauui npu-
emnem dopmat Buga 2015-12-30 unn Dec 30th, 2015, HO Aame
3TW 3HaYeHUs MOTYT OKasaTbesl NPO6NeMoit ans HekoTopbix CYB/.
0693aTenbHO 06paTUTECh K JOKYMeHTauuu ceoel CYB/ 1 y3HaiTe
CMUCOK pacrno3HaBaeMbix eto ¢opmMaToB AaThl.
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COBET. snayenus paTi B ODBC

MockonbKy B Kawgoin CYB/] npuMeHsieTcs CBOJ dopmar npejcras-
neHus patel, B ODBC BBeeH COGCTBEHHbIM GpopMaT, KOTOPbIH NOAXo-
AnT ans nio6on CYB/l npu pa6ote ¢ ODBC. dopmaT ODBC BbIrNAAUT
Tak: {d '2015-12-30"} 4nd 3HaveHUi AaT, {t '21:46:29'} ans
3HaYeHu BpeMeHn n {ts '2015-12-30 21:46:29'} ons 3Ha-
YeHWH aaThl U BpeMeHU. Ecnu Bbl BbINONHAETE SQL-3anpocki Yepes
ODBC, y6eauTtech B TOM, 4TO 3HAYEHUS A4aTbl U BPEMEHH otdopma-
TUPOBaHblI COOTBETCTBYIOLWWM 06Pa30oM.

BMHapHbIe TUNbI faHHbIX

BunapHbie THIIBI JaHHBIX OTHOCATCS K HAaHMEHEE COBMECTHMbIM

(1 pexe Bcero HCIIONB3yeMbIM) THITAM JaHHBIX. B ommume oT Beex apy-

THX THIOB JaHHEIX, PACCMOTPEHHEIX HAMM IO CHX IOp M NpEJHA3HA-

HUCHHBIX A7l BECbMa KOHKPETHOTO IPUMEHEHHI, GUHAPHBIE THITHI MOTYT

cozepxarh J00bE NaHHble, Naxe HHYOPMAaUUIo B JBOMYHOM BHIE, B

' YaCTHOCTH TpaHuecKre H306PaKeHHUs, MyIbTHMENUIHHbIE 06BEKTH 1
JOKYMEHTBI TEKCTOBOTO IIpoueccopa (tabi. I.4).

TABJTMLIA T.4. BUHapHble TUNbI faHHbIX

Tvn AaHHbIX OnucaHue

BINARY [lBOMYHbIE JaHHble GUKCUPOBAHHOM ANMHbI
(MaKcumanbHas fMHa MoXeT 6biTh oT 255 o
8000 6aT, B 3aBMCUMOCTH OT peanusaLym)

LONG RAW - [lBOoMYHbIE NaHHble NepeMeHHON AnUHbI (40
2 [6aiT)

RAW [lBOMYHbIE faHHble GUKCUPOBAHHON ANMHBI

(B HEKOTOPbIX (no 255 GaT)

peanusaumax

HasbiBaeTcs BINARY)

VARBINARY [lBOMYHbIE JaHHbIE NEPEMEHHOM ANUHBI (06bIY-

HO MakcumanbHas AivHa BapbupyeTcs ot 255
Ao 8000 6aiT, B 3aBMCUMMOCTH OT peanusa-
)]
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NMPUMEHYAHWE: cpaBHeHMe THNOB faHHBIX

Y106b! YBUAETL peasibHbIA NMPUMEP W MPOBECTH CpaBHEHWE TUMOB
AaHHbIX B pasnuyHbix CYB/, BoCnonb3yiTech cLeHapusamu cosaa-
HWUS AEMOHCTPaLMOHHbIX TabnuL, (CM. npunoxexue A). MNytem cpas-
HEHUS cueHapueB, npefHasHauyeHHbIX Ana pas3nuyHbix CYB[, Bbl
BOOU4MIO y6eauTeCh B TOM, HACKO/bKO CNOXHa 3aAa4a CorniacoBaHm1s
TUMNOB JAaHHbIX. |







NPUNOMEHME [

3ape3epBupoBaHHbIe
cnoBa SQL

B uucTpykumsax SQL mHpoko NPHUMEHAIOTCA KIIOYEBBIE CI0BA, KO-
TOpBIE CYMTAIOTCS 3ape3epBUPOBaHHBIMU. HyXHO BHMMATEIBHO CIIEIUTH
3a TeM, 4TOOBI OHM HE HCIOJB30BAINCH B Ka4eCTBE UMEH 0a3 JaHHBIX,
TaGIIHLL, CTONOLOB U JPYTHX 0OBEKTOB.

B IaHHOM NPUIOKEHHH COIEPKUTCA TepedeHb 3apEe3ePBUPOBAHHBIX
cJioB, HanboJiee 4acTO BCTPEYAIOLIUXCSH B OCHOBHBIX CVB}I O6parure
BHMMaHME Ha CIIECAYIOIHE MOMEHTHL. :

» Kirouesie cj10Ba CHIBHO 3aBHCAT OT KoHKpeTHOH CYB/I, mos-
TOMY He BCE NPUBEIEHHBIE HIDKE CJIOBA HUCIOJNB3YIOTCA BO BCEX
CYB/.

» Bo muorux CYB]] umeeTcs pacIIMpeHHEIN IEpeYeHb 3ape3epBu-
poBaHHBIX cI0B SQL, BKJIIOYAIOIHH TEPMHUHBI, KOTOPhIE CIIELIU-
GWYHBL I KOHKPETHOH peanu3anuy a3bika. MHOIHME U3 TakKux
CJIOB HE TIPECTaBIICHBI HUXE.

» UYroGsl 06eCeYUTs COBMECTHMOCTD M IEPEHOCHMOCTh Oa3kl JaH-
HBIX, ClieqyeT u30erars NPUMEHEHHS JIFOOBIX KIIFOUEBBIX CIIOB,
Jlake TeX, KOTOpbIe He SBISIOTCS 3apE3ePBUPOBAHHBEIMH B KOH-

kpetHoit CYB/L.
ABORT ABSOLUTE ACTION
ACTIVE ADD AFTER
ALL ALLOCATE ALTER
ANALYZE AND ANY
ARE AS ASC
ASCENDING ASSERTION AT
AUTHORIZATION AUTO AUTO-INCREMENT
AUTOINC AVG BACKUP .

BEFORE h BEGIN BETWEEN
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BIGINT
BLOB

BREAK

BY

CALL

CASE

CHANGE
CHARACTER LENGTH
CLOSE
COALESCE
COLUMNS
COMMITTED
CONDITIONAL
CONNECTION
CONTAINING |
CONTINUE
CoPY

CROSS
CURRENT
CURRENT TIMESTAMP
DATABASE
DATETIME
DEALLOCATE
DECIMAL
DELETE
DESCENDING
DISK

DIV

DOUBLE

DUMP
ENCLOSED
ERROREXIT
EXCEPT
EXECUTE
EXPLAIN
EXTRACT
FIELD
FILLFACTOR
FLOPPY
FOREIGN

BINARY
BOOLEAN
BROWSE
BYTES
CASCADE
CAST

CHAR
CHECK
CLUSTER
COLLATE
COMMENT
COMPUTE
CONF'IRM
CONSTRAINT
CONTAINS
CONTROLROW
COUNT
CSTRING
CURRENT DATE
CURRENT_USER
DATABASES
DAY

DEBUG
DECLARE
DENY
DESCRIBE
DISTINCT
DO

DROP

ELSE

END

ESCAPE
EXCEPTION
EXISTS
EXTEND
FALSE
FIELDS
FILTER

FOR

FOUND

BIT
BOTH

BULK

CACHE
CASCADED
CATALOG
CHARACTER
CHECKPOINT
CLUSTERED
COLUMN
COMMIT
COMPUTED
CONNECT
CONSTRAINTS
CONTAINSTABLE
CONVERT
CREATE

CUBE
CURRENT TIME.
CURSOR

DATE

DBCC

DEC

DEFAULT
DESC
DISCONNECT
DISTRIBUTED
DOMAIN
DUMMY
ELSEIF
ERRLVL
ESCAPED
EXEC

EXIT
EXTERNAL
FETCH

FILE

FLOAT

FORCE
FREETEXT
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FREETEXTTABLE
FUNCTION
GLOBAL
GRANT
HOLDLOCK
IF

TNDEX
TNNER
INSENSITIVE.
INTEGER
INTO

JOIN
LANGUAGE
LEFT

LIKE
LINES
LOCAL
LONG
MATCH
MESSAGE
MTRROREXIT
MONTH
NATIONAL
NEXT
NOCHECK
NOT
NUMERIC
OFFSET
ONCE
OPTION
OUTER
OVERFLOW
PAGE
PARTIAL
PERM
PLAN
PREPARE
PRIOR
PROCEDURE
PUBLIC

FROM
GENERATOR
GO

GROUP '
HOUR

IN
INDICATOR
INOUT
INSERT
INTERSECT
IS

KEY

LAST
LENGTH
LIMIT
LISTEN
LOCK
LOWER
MAX

MIN
MODULE
MOVE
NATURAL
NEW
NONCLUSTERED
NULL

OF
OFFSETS
ONLY

OR

OUTPUT
OVERLAPS
PAGES
PASSWORD
PERMANENT
POSITION
PRIMARY
PRIVILEGES
PROCESSEXIT
PURGE

FULL
GET

GOTO
HAVING
IDENTITY
INACTIVE
INFILE
INPUT

INT
INTERVAL
ISOLATION
KILL
LEADING
LEVEL
LINENO
LOAD
LOGFILE
MANUAL

MERGE

MINUTE
MONEY
NAMES
NCHAR
NO
NONE
NULLIF
OFF

ON

OPEN
ORDER
OVER

PAD
PARAMETER
PERCENT
PIPE
PRECISION
PRINT
PROC
PROTECTED
RAISERROR
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READ

REFERENCES

RENAME
REPLICATION
RESERVING
RESTRICT
RETURNS
ROLLBACK
RULE
SCHEMA
SEGMENT
SEPARATOR
SET
SHARED
SINGULAR
SNAPSHOT
SPACE
SQLERROR
STARTS
SUM
TABLES
TEMPORARY
THEN

TO

TRAN
TRIGGER
TRUNCATE
UNIQUE
UPDATETEXT
USE

VALUE
VARIABLE
VIEW
WAITFOR
WHILE
WRITE
YEAR

READTEXT
REGEXP
REPEAT
REQUIRE
RESET
RETAIN
REVOKE
ROLLUP
SAVE
SECOND
SELECT
SEQUENCE
SETUSER
SHOW

SIZE

SOME

SQL
STABILITY
STATISTICS
SUSPEND
TAPE

TEXT

TIME

TOP
TRANSACTION
TRIM

"UNCOMMITTED

UNTIL
UPPER
USER
VALUES
VARYING
VOLUME
WHEN

WITH
WRITETEXT

ZONE

REAL
RELATIVE
REPLACE
RESERV
RESTORE
RETURN
RIGHT
ROWCOUNT
SAVEPOINT
SECTION
SENSITIVE

SESSION USER

SHADOW
SHUTDOWN
SMALLINT
SORT
SQLCODE
STARTING
{SUBSTRING
TABLE
TEMP
TEXTSIZE
TIMESTAMP
TRAILING
TRANSLATE
TRUE
UNION
UPDATE
USAGE
USING
VARCHAR
VERBOSE
WAIT
WHERE
WORK

XOR
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Access, 247
ASP, 248
ASPNET, 249

C
ColdFusion, 246

D
DB2, 246

M

MariaDB, 247
Microsoft Query, 249
MySQL, 251

N
NOT NULL, 176
NULL, 52; 176

(0]

ODBC, 256
OpenOffice Base, 245
Oracle, 252

Oracle Express, 253

P
PHP, 254
PostgreSQL, 254

S
SQL Server, 250
SQLite, 255

b
baza mannerx, 20
BesomacHocts, 235

B

BHemnee o6beaunenue, 140
Buemmnwnii kmou, 169; 226
BuyTpennee o6renunenue, 130
BrryuciseMoe noie, 73; 74; 194

r
I'pynmuposka, 105
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a
Hara, 179
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3
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3ampoc, 115

' KOMOMHHPOBAHHEIHA, 147
3HaueHHUe o yMonyaHuio, 178

nu

Hupexce, 230

Hucrpykuus
"ALTER TABLE, 179; 225; 259
BEGIN TRANSACTION, 210
CLOSE, 221
COMMIT, 211; 260
CREATE INDEX, 232; 260
CREATE PROCEDURE, 201,

260

CREATE TABLE, 173; 225; 261
CREATE TRIGGER, 234
CREATE VIEW, 189; 261
DECLARE, 203; 217
DELETE, 168; 261
DROP, 262
DROP TABLE, 182
DROP VIEW, 189
EXECUTE, 200
FETCH, 218
GRANT, 236
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INSERT, 155; 262

INSERT SELECT, 160; 262
OPEN CURSOR, 218
RENAME, 183

REVOKE, 236
ROLLBACK, 211; 262
SAVE TRANSACTION, 213
SAVEPOINT, 213

SELECT, 27; 263

MOPSIOK TpeAnoKeHui, 114

SELECT INTO, 162
SET TRANSACTION, 210

START TRANSACTION, 210

TRUNCATE TABLE, 170

UPDATE, 165;263
Hcrounuk maHHBIX, 257
Urorosas dynkuus, 94; 143

K
Kaspruku, 51
Kackxannoe ynanenue, 227
Kirouesoe cnoso, 27; 273
ALL, 101; 107
AND, 55
AS, 78; 136
ASC, 45
BETWEEN, 51
CONSTRAINT, 225
DEFAULT, 178
DESC, 43
DISTINCT, 33; 101
IN, 60
INTO, 156
LIKE, 65
NOT, 61
OR, 57
REFERENCES, 227
TOP, 34
UNIQUE, 228
Kitiou
BHELIHHH, 169; 226
TIepBHYHEI, 24; 124; 224

Kom6unupoBanustii 3anpoc, 147
Kommenrapwit, 37; 204
Konkarenaius, 75
Kpurepuii orbopa, 47
Kypcop, 215
3aKphITHE, 221
OTKpBITHE, 218
cosmanue, 217

M

Maremarunyeckas oneparus, 80

MeracumBon, 65
3HaK IPOLEHTa, 66
KBaJpaTHble CkoOKH, 70
CHMBOJI OMYEPKUBAHUA, 69

H

HesBHas duxcarms, 211

o
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JIaHHBIX, 165
Tabmu, 179
O6benunenue, 123
BHelHee, 140
BHyTpeHHee, 130
ecTecTBeHHoe, 139
HeCKONbKUX Tabmuu, 131
nepexpectHoe, 130
MoJHOE BHelHee, 142
Orpanndenne, 223
Ha 3Ha4yeHHd cTonbua, 229
YHMKaJIbHOCTH, 228
Omnepatop
EXCEPT, 154
INTERSECT, 154
UNION, 148
UNION ALL, 152
MaTeMaTHYeCKui, 81
YCIIOBHBIH, 49

Ortkat Tpan3akuuy, 209
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IlepBuunslii kmtoy, 24; 124; 224
Iepenmenosanne Tabmum, 183
INepexpecrHoe o6benubenue, 130
Iepenocumeriii kox, 84
Ioxzampoc, 115
B Ka4€CTBE BBIYUCIIIEMOTO
mons, 119
Ilone, 74
ITonHoe BHEImHEE
obbenunenue, 142
ITonp30Barensckuii TN
JaHHBIX, 230
IMpenukar, 66
Ipennoxenue, 40
GROUP BY, 106
HAVING, 108
LIMIT, 35
ON, 131
ORDER BY, 40; 111
SET, 166
VALUES, 156
WHERE, 47; 55
Ipencrasnenue, 185
co3naunme, 189
ynanenue, 189
MceBmonum, 78; 135

P
Pensunonnas tabnuna, 123

C
CVYB], 20
Camoo6benunenue, 137
Cxo0xu, 59
Coenunenue, 147
Copruposka, 39; 111
B YKa3aHHOM HallpaBJIeHuH, 43
10 HEBBIOPaHHBIM
cronbuam, 41; 43
10 HECKOJIBKUM CTOJIONaM, 41
IO MOJIOXKEHHUIO CTOjI01a, 42
CchutoyHast UENTOCTHOCTD, 126

Cronbeuw, 22; 74
IIPOM3BOAHBIH, 80

Crpoxka, 23

CxemMa, 21

T

Tabnuua, 20
KonupoBanue, 163
ob6HoBieHueE, 179
neperMMeHoBanue, 183
pensauuoHHas, 123
co3panue, 173
yaanenue, 182

Tun nauuex, 23; 265
OuHapHsIi, 270
JlaTsl ¥ BpeMeHH, 269
JICHEeXKHBIH, 269
T10JIb30BaTeIbCKHIL, 230
CTPOKOBBIH, 266
YHUCIIOBOH, 268

Touka coxpanenus, 209; 212

Tpanzakius, 207
OTMeHa, 211

Tpurrep, 233

Yy
VYnaneHnue
* IaHHBIX, 168
Tabm, 182
Venosue dunsrpaimu, 47

()

Quxkcarus Tpanzakiuu, 209
HesiBHas, 211

OyHkuws, 83
AVG(), 94
COUNTY(), 96
DATE_PARTY(), 89
DATEPARTY(), 89
LTRIM(), 78.
MAX(), 97
MIN(), 98
RTRIM(), 77
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SOUNDEX(), 87 X

SUMQ), 99 XpauuMas nporenypa, 197
to_char(), 90 cospanmue, 201

to_date(), 90 _

to_number(), 90 i

TRIM(), 78 ITa6noH moucka, 66
UPPER(), 85

YEAR(), 90
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KapMaHHbIN cnpaBoyHmK
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HEQEXOHMBIA KOL M KOMAHLM

PHP u
MySQL

KAPMAHHBEIA CTIPABOMHKK ;

www.williamspublishing.com

ISBN 978-5-8459-1866-6

OTa KHHra, He TIPETeHAys

Ha TIOJIHOTY OITUCaHUsI BCEX
BO3MOXHOCTEH, IIPeIOCTaBIIIEMBIX
si3bikoM PHP, npennaraer mis
PAcCMOTPEHHS TeMBI, ¢ KOTOPBIMU
PHP-niporpaMMHCT CTaiKiBaeTcs
TIPaKTUYECKU €XEIHEBHO. ABTOp
TIPAIOXIUT MAKCIMYM YCHITHIA,

YTOOBI 3TOT KAPMAHHEIA CIIPABOYHUK
COOTBETCTBOBAI ITOC/IETHAM
cra”gapTaM si3eika PHP, u
AKLIEHTUPOBAJI BHUMaHHE Ha HOBBIX
BO3MOXHOCTsIX Bepcuit PHP 5.3 u 5.4.
IMockoneky CYBJ] MySQL ocraetcs
TIOBCEMECTHO MPUHATHIM CTAHAAPTOM
6a3 maHHBIX VT TprwIoxXeHuit Ha PHP,
OHa 3aCJIyXWIa OTAETbHOM [JIaBhI.
Bce TMCTUHTY U3 KHUTH ZOCTYIIHBI IS
3arpy3Ky, a UX KOJ IPOTECTUPOBAH
Ha TaKuX IUtaTdopmax, kak Linux,
Windows, Mac OS X u Solaris.

B npopaxe



PA3PAGOTKA BEB-MPVUNOXEHWIA

C MOMOLLbIO PHP N MYSQL
BUBJIMOTEKA PA3PABOTUMKA

YETBEPTOE U3JAHUE

Jliok BennuHr
Jlopa TomcoH

Thox BenpuHr

“ Wi

Jiopa Tomeon !

YETBEPTOE U3QAHUE
Pa3paboTka
BEO-NPUNOXEHNIA
C MOMOLLIBIO

PHP n MySQL

orexa paspaborunxa

7

www.williamspublishing.com

ISBN 978-5-8459-1574-0

Ira KHMTa IIPeJHA3HAYeHA IS
TeX, KTO 3HAKOM C OCHOBaMH
HTML u panee paspabaTsiBan
pOrpaMMbl Ha COBPEMEHHBIX
A3BIKaX IPOrPAMMUPOBAHHA,
HO, BO3MOXHO, He 3aHUMAJICS
NpOrpaMMHUPOBaHHEM IS

Be0 WM HE UCTIOJIB30Ba
peNANMOHHBIE 6asbl JAHHBIX.

B Heil mogpo6HO OMUCAHO
IIpMMEHEeH e TIOCTeTHUX BepCUil
PHP u MySQL s nocTpoenus
KPYIIHBIX KOMMEPYEeCKHUX
Be6-caitToB. OcHOBHOE
BHUMaHIe B KHUTE y/IeI€HO
peaJibHbIM I PUTIOKEHUAM.
3mech paccMaTPUBAIOTCA Kak
POCThIE MHTEPAKTHBHBIE
cUCTeMbl TprueMa 3aKa3o0B,

TaK ¥ Pa3jInyHble aCTIEKTHI
3JIEKTPOHHBIX CHCTEM IIPOJaXH
1 6e301M1aCHOCTY BO B3aUMOCBSA3U
€ CO37laHKEM PeajbHOTO Beb-
caiita. ITogpo6HO onKcaHBbI Bce
cTaauy pa3paGoOTK¥ THIIOBBIX
npoektoB Ha PHP u MySQL,

B UMCJIe KOTOPBIX CIIy>K0a
BeG-TIOYTHI, TPUJIOKEHUE
noanepxku ee6-popymMon

Y 37K TPOHHBIN KHIDKHBIH
marasuH. Kuura opueHTHpOBaHa
Ha npodeccuOHaIbHBIX
pa3paboTunKOB, HO OyAeT
10JIE3HO ¥ HAYHHAIOIIKM.

B npojaxe



NoSQL: HoBas meTogonorus
pa3paboTku HepensaLMOHHbIX
0a3 AaHHbIX

lpamoaxymap k. Cananamk
MaptuH Paynep

Heo6GxoxumocTs o6pabateiBath Bee
Goblune 06bEMbI AHHBIX SBJISETCS
OlHMM U3 (PaKTOPOB, CTUMY.IUPYIOLIHX
NOSIBJIEHHE AJIETEPHATHB
PeJIALUOHHBIM 633aM JIaHHBIX,
ucnonb3yiomuM a3bik SQL. Onnoi

U3 TAKHX AJITEPHATHUB ABJSAETCS
TexHosorust NoSQL.

B kuure Maynepa paccMaTpupaoTes
OCHOBHBIE KOHIennuu NoSQL,
BKJIIOYasi HECTPYKTYPHPOBaHHbIE

- | MOJIeJIU IaHHBIX, arPEraThl, HOBbIE
HOBAS METORONOTHS! PASPASOTKY Mozenu pacnpenenenys, reopemy CAP
HEPETSIIMOHHBIX A3 IAHHBIX u 0TO6pakeHIHe—CBEPTKY,

a TaksKe HCC/IelOBaHbI APXUTEKTYPHBIE
U IIPOEKTHbIE BOIIPOCHI, CB3AHHBIE

¢ peanuzanueii 6a3 nanubx NoSQL.

Npamoaymap k. Cananaax | Mapran Gaynep i

Kuura npexnasnavena ais
Pa3paboTYNKoB 6a3 JAHHbIX,
KOPIOPATHUBHBIX [PHUJIOKEHUH,
a TaKxXe JUIs CTYZEHTOB.

www.williamspublishing.com

ISBN 978-5-8459-1829-1 B npopaxe



SQL A1 YANHWNKOB

7-e u3gaHune

AnneH I. Tevinop

www.dialektika.com-

ISBN 978-5-8459-1673-0

ITa KHUTA pefHA3HaYeHa

IS TEX, KTO X04eT IOBBICUTH

cBoit ypoBeHb paboThl ¢ GazaMu
JIAHHBIX C IOMOIIIBIO A3bIKA
CTPYKTYPUPOBAHHBIX 3aIIPOCOB —
SQL. Brl ocBoMTE OCHOBBI
PeJIANMOHHBIX a3 JAHHBIX ¥ SA3bIKa
SQL, Hay4ynTeCh TPOEKTHPOBATD
6a3bl IaHHBIX, 3aIIOJIHATD UX
uHdopmManyel 1 U3BJIEKATH

ee, MCII0JIb3Ysl PAClIMPeHHbIe
BO3MOXKHOCTH si3bIKa. OTIeNbHbIE
YacTH KHUTHU TOCBSIIEHbI BOIPOCaM
3aIMTH MHpOpMALuHU B 6a3ax
IaHHBIX ¥ 06paboTKH OLIHOOK.
Jlaxe ecii BaM HUKOT/Ia He
IIPUXOIHUIOCH PaHee Pa3pabaThBaTh
CHCTeMBI XPaHEeH!Us IaHHbIX, 3Ta
KHHUTa OMOJKeT TIpy paboTe

¢ uHdopMalmel UCIOIb30BaTh
camble COBPEMEHHBIE TEXHOJIOTHH.

B npojaxe



C# 5.0 U IATOOPMA .NET 4.5
NA NPOOECCUOHANOB

K. Heiiren, b. UBbeH,
4. MwukH, K. YotcoH,
M. CknHHep

n mardopma NET 4.5

A1 NPOeCcoHanos

www.dialektika.com

ISBN 978-5-8459-1850-5

KH1ra u3BecTHBIX CELUAINCTOB B
obJracTH pa3pabOTKM MPUIOKeHHI ¢
ucrnonp3oBanueM NET Framework
HOCBsIIeHa IPOrPAMMUPOBAHKIO

Ha asbike C# 5.0 B cpene NET
Framework 4.5. Ee oramyaer npo-
CTOH M IOCTYIHBIN CTHJIb U3JI0Ke-
Hust, N3001IMe [IPUMEPOB X MHOMXKe-
CTBO PEKOMEHAIMI 110 HAIMCAHUIO
BBICOKOKQY€CTBEHHBIX TIPOIPaMM.
IToxpo6HO paccMaTpUBaIOTCS TaKue
BOIIPOCHI, KaK OCHOBBI SI3bIKA MPO-
rpammupoBanusi C#, opranusanus
cpenst NET, pabota ¢ naHHbIMH,
Hanucanue Windows- u Be6-
TIPUIIOKEHHH, B3aMOZENCTBUE Yepe3
ceTb, co3nanue Be6-Cayk6 1 MHOTOe
npyroe. Hemasoe BHUMaHue yaeneHo
po6eMaM 6€30TIaCHOCTH 1 COTIPO-
BOX/EeHUs Kozia. TiareapHo mo0-
GpaHHbI MaTepHal I03BOIUT Ge3
TPyaa pazobpaThest ¢ TOHKOCTAMHU
ucnonbzoBanusa ASPNET u nocrpo-
eHUsI BeG-CTPAHMUII, & TAKKEe HAYYUTh-
Cs1 pa3paGaTbiBaTh IPHJIOKEHHS s
Windows 8 u WinRT. Yurarenu
03HAKOMSITCS ¢ paboToH B Visual
Studio, a Takke ¢ npuMeHeHHeM pa3-
JIMYHBIX TEXHOJIOTHIA, BCTPOEHHBIX

B .NET.

Kuura paccynrana Ha porpam-
MHCTOB Pa3HOil KBaMdUKanuw,

a Taxoke OyeT [OJIE3Ha VIS CTY/IeH-
TOB Y NpeIofiaBaTeieid JUCLUILIMH,
CBSI3aHHBIX C IPOrPAMMUPOBAHHEM

u paspabotkoii mis NET.

B npopaxe
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6-E U3AAHUE

SHppio TpoersnceH

EXBERT 'va0|;£' IHNET 68 HIRIUNE

A3bIK TIPOTPAMMUPOBAHIA

5.0
wnnaroorma JNET 4.5

Cosepuume yonesamensoe nymeuecmeie
o acenedtol NET!

Jnppio Tooences
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Hogoe uspanue aToMH

KHUTH ObLIO TIOJTHOCTBIO
[epeCMOTPEHO U IIEPENUCAHO

C y4ETOM HOC/HeJHUX
U3MeHeHMH B cueudUKaluK
si3pika C# U IONIOTHEH U
nnarpopmsr NET Framework.
OT/enbHbIE IJIaBbl HOCBAIEHBI
BaXKHBIM HOBBIM CPECTBaM,
koTopsle ripespamtaloT NET
Framework 4.5 B camoe
HePEN0BOE pelleHne st
KOPIIOPaTHBHBIX IIPUTIOKEHUH.
TToMHUMO 9TOr0, pACCMOTPEHBI
BCE KJII0YEBbIE BO3SMOXKHOCTH
sspika C#, Kak cTapble, TakK

1 HOBBI€, 4TO TI03BOJIXJIO 00pecTH
HOMYJISIPHOCTD ITPEABIAY UM
M3TaHUAM 3TOM KHUTH (MaTepual
HOKPBIBAET BCE TEMBI, HaunHast
¢ obobuennit u konyasi pLINQ).
OCHOBHO€ Ha3HauYeHHe KHUTH —
CIYXKUTb HCUEPHBIBAIOIIMM
PYKOBOZICTBOM IIO A3BIKY
nporpamMupoBanus C#

¥ KJIIOYEBBIM aCIEeKTaM
nnatdopmsl NET

(c60pKam, yaaJIeHHOMY
BaauMojeiicTauio, Windows
Forms, Web Forms, ADO.NET,
Be6-cayx6am XML u T.21.).

B Npopaxe



OCBOM CAaMOCTOATENIbHO

SQL

4-e usgaHue

B kHWre npegnaraloTcs NpocTsie
NpakTU4HbIE PeLLeHns A1 TeX, KTO
X04eT BbICTPO NONY4UTL PesynbTar.

MpopaboTaB Bce 22 ypoka, Ha Kaxaplii
13 KOTOPbIX NMPUAETCH 3aTPaTUTb He

6onee 10 MyHYT, Bbl y3HaeTe 060 BCEM,

4TO HEOBXOAMMO SIS NPaKTUYECKOro
npumeHexusa SQL.

[MpuBeaeHHbIE B KHUMe NpuMepsbl
nogxoaat ans IBM DB2, Microsoft
Access, Microsoft SQL Server, MySQL,

Oracle, PostgreSQL, SQLite, MariaDB u

Apache OpenOffice Base.

HarnsgHbie npyumMepbi MOMOTYT NOHAT,
Kak CTPYKTYpPUPYIOTCS MHCTPYKUMK SQL.

CogBeTbl NOACKaXyT KOPOTKUE MyTH K
peLeHnam.

MpepynpexaeHus NoMoryT nsbexarb
pacnpocTpaHeHHbIX OWUOOK.

MpumeyaHusa NpeaocTaBaT
LONOJSIHUTENbHbBIE PA3bACHEHUS.

Ben ®opTa — AMpeKTop AenapTaMmeHTa
pa3paboTtku B komnaHum Adobe Systems.
ABTOpP MHOXecTBa 6ecTcennepos,
BKJIOYasA KHUMM No 6a3am AaHHbIX,

SQL u ColdFusion. UmeeT 6onbLuoi
OnMbIT B NPOEKTUPOBaHUMN 6a3 AaHHbIX U
pa3paboTke NPUNOXEHUA.

N/

www.williamspublishing.com
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informit.com/sams

Y10 MoXHO y3HaTb 3a 10 MUHYT:
© OCHOBHbIe UHCTPYKLMK SQL

e CospaHue cnoxHbix SQL-3anpocos
C MHOXECTBOM MPeAIOXEHNA U
onepaTopoB

° /13BneyeHne, CopTMPOBKa U
dopmaTnpoBaHne AaHHbIX

e [lony4yeHne KOHKPETHbIX AaHHbIX
C MOMOLLIbIO PA3/INYHBLIX METOA0B
bdunsTpaumm

© [IpUMEHEHnEe NTOroBbIX GYHKLMIA ONs
nony4eHUsi CBOAHbLIX AaHHbIX
e Ob6beguHeHne pensiuMoHHbIX TabnuL,

e [lo6aBnexHue, o6HOBNEHME U
yAaaneHve AaHHbIX

e Co3paHve n uameHeHue Tabnuy

e PaboTa c npeacTaBNeHUaMU,
XpPaHUMbIMU NMpoLeaypamMmn 1 MHOroe
apyroe
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