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NMpeauncnoBue

SABLIKM IpOrpaMMUPOBAHUA IIOCTOAHHO IIOABISIIOTCA U MCUYE3aI0T, I OUeHb
HEMHOTHE M3 COBPEMEHHBIX SA3BIKOB MMeIOT 0ojsee uem 10-JIeTHIOIO MCTO-
puio. Cpenu moarokuteseit mosxkuo HazBaTh KOBOJI, KOTOpHIiT 10 CUX TIOD
IOBOJILHO IIMMPOKO KCIIOJb3yeTCA B MINH(PEHMOBBIX cpexax, u C, Io-
IIpeKHEeMy BeCchMa IIONYJIAPHBIN IIPpU paspaboTKe OMepaluOHHBIX CHCTEM,
CepBepoOB M BCTPOEHHBIX cucTeM. B oOisacTu 6a3 maHHBIX 9T0 SQL, KopHHI
KOTOPOTO YXOAAT B fayexkue 1970-e.

SQL — a3BIK AJsa GOPMUPOBAHUSA, MAHUITYJINPOBAHUA W U3BJIECUECHUA NAH-
HBIX 13 penanuonnoit BJl. OngHa M3 TPUYNH HOMYJISIPHOCTH PEIAIUOHHBIX
Bl B ToM, uTO, OyAyYM IPaBUJIHLHO CIPOEKTUPOBAHHBIMU, OHU MOTYT OTIePHU-
poBaTh THTAaHTCKUMU 00beMaMU JaHHBIX. B pabore ¢ 60abluMy HabopaMu
ITaHHBIX SQL HamoMuHaeT COBpeMeHHYI0 IU(pPOBYy0 (OTOKAMEPY C MOII-
HBIM 00'beKTUBOM: OH ITO3BOJIAET IPOCMATPUBATE O0JIbIIIIE 00bEMBI JAHHBIX
WJIN IepefiTH K «KPYIHOMY ILJIaHY», T. €. COOKYCHUPOBATHCA HA OTAEIbHBIX
CTpOKax (IOJBJIACTHO W BCE, UTO MEXKJY STUMU KpainHoctamu). pyrue
CYB]] matoT c60i1 mpu MOIITHBIX HATPY3KaX, IOTOMY UTO UX (POKYC CIAUIITKOM
y30K (yBeInuuTeJIbHbIE JUHSEI JOCTUTAIOT CBOET0 MaKcuMyMa). iMeHHO 110
9TOU IPUYUHE BCE IONBITKY HMU3BEPTHYTH peasanuonasie Bl u SQL okaH-
yuBaioTca Heymaueii. [TlosTomy, naske HecMOoTpA Ha To, uTo SQL — crapsbiii
SABBIK, IIOX0JKe, €T0 JKJET ellle OUeHb NoJITad JKU3Hb U OJiecTAlnee OyayIee.

3ayem usyyatb SQL?

Ecau BB cobupaerech paboTaTh ¢ peasaruoHHbIMU Bll — mucaTh IpuioiKe-
HUS, NJIN BBIMOJHATDL 3a0a4X 0 aJMUHUCTPUPOBAHUIO, UJIN (POPMUPOBATE
OTUYeThl, — BaM IIOHAJOOUTCA 3HATh, KaK B3aMMOJAENCTBOBATH C HAHHBIMU
B]I. Jaxke mpu MCOOJL30BAaHUKM MHCTPYMEHTA, reHepupyioiero SQL (ua-
mpuMep, HHCTPYMEHTa CO3JaHUsI OTUETOB), MOTYT BOSHUKHYTH CUTYAIlUH,
B KOTOPBIX MOHAAOOUTCA 0O0UTH aBTOMATHUYECKNE BOBMOYKHOCTH U CO3Ja-
BaTh coOcTBeHHBIe SQL-BhIpasKeHUA.

JomoHUTEIbHOE TPEUMYIIECTBO u3yueHuda SQL B ToM, UTO BBHI OBICTpee
paccMOTpPUTE U IOHMMeTe CTPYKTYDPHI HJAHHBIX, IPUMeHAEMbIe A XpaHe-
HuA mHDOpManuy o Barmeil opranusanuu. IIouyBcTBOBaB ceba yBepeHHO
co cBoeit B]I, BBl cMOsKeTe BHOCUTH IIPEJIONKEHUA 110 UBMEHEHUIO WJIU 0~
TIOJTHEHUIO ee CXeMBI.
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I'quemy MMEHHO 3Ta KHura?

fAsbix SQL BKJIIOUAET HECKOJIbKO KaTeropuii. BoipakeHus, ¢ IOMOIIHIO KO-
TOPBIX co3at0TCsa 00beKThI B]I (TabIuITbl, MHIEKCHI, OTPAHUYECHUA U T. 1.),
Ha3BIBAIOT SQL-8vipaixceHusmu ynpasienus cxemoii dannuvix (schema sta-
tements). BeipaskeHus, mpeaHasHavueHHbIE /IS CO3MTaHUA, MAHUITYJINPOBa-
HUS U U3BJIEUEHUS JAHHBIX, XpaHamuxcsa B B, HaswiBatoT SQL-8vipaiice-
Huamu das pabomut ¢ dannbimu (data statements). Eciau BBl agMuHUCTDA-
TOp, TO OyZeTe HCIIOJIL30BAThL U Te U Apyrue SQL-BripaskeHusa. Ecau BbI
TIPOTPAMMMUCT UJIV COCTABUTEIb OTYETOB, TO CMOKeTe (Uiu BaM OyIeT 1n0360-
JleH0) UCTIOJIb30BaTh TOJBKO SQL-BeIpaskeHua AJiA pabOTHI ¢ JTaHHBIMU. XO0-
TS B 9TOI KHUTe BCTpeuaeTcsa MHOTro SQL-BeIpasKeHUH yIIpaBJIeHUA CXEMO,
OCHOBHOE BHUMAaHUE B HEH yAEJIEHO BOSMOYKHOCTSAM IPOrPaMMUPOBAHMSA.

ITockonbKy KOMaHI HeMHOTO0, SQL-BbIpaskeHUs IJad PabOTHI C JAHHBIMU
KasKyTcsa ImpocThiMHu. 1lo-MoeMy, MHOrume M3 MMeIOIuxXcsa KHur mo SQL
TOJIbKO YCUJIUBAIOT 9TO BIleUaTJEHUE, JaBas JIUIIb IOBEPXHOCTHBIN 0630D
TOTO, UTO MOYKHO [eJIaTh C IIOMOIIIBIO 9TOT0 A3bIKa. OTHAKO €CJIN Bl COOU-
paerech paborars ¢ SQL, BaM ciiefyeT IOJHOCTHIO IIOHUMATh BCE €ro BO3-
MOKHOCTU ¥ TO, KAK COUYeTATh UX JJIA [MOJYUeHUS MOIHBLIX Pe3yJbTATOB.
Ha motii B3rsiam, sTa KHUTA — eIUHCTBEHHAs, e A3bIK SQL ommcan moapoo-
HO, U IIPY 9TOM OHA He ABJISIETCA « KUPINYOM» (BAM 3HAKOMBI 9TH «IIOJIHBIE
pykKoBozcTBa» mo 1250 cTpaHull, ILLIANIAECS Y HapOJa Ha IIOJIKAaX).

Xorsa mpumepsbl n3 KHUTH noaxoxAaTr aiasa MySQL, Oracle Database u SQL
Server, MHe IPUIILJIOCH OTOOPATH OOUH 13 3TUX MIPOAYKTOB, YTOOBI pasMec-
TuTh B]I 1/ BLIIOJHEHUA IPUMEPOB 1 (D)OPMATHPOBATE PE3YIbLTUPYIOIME
Ha0OpBI, BO3BpalllaeMble IIPUMEPaAMU 3alpocoB. M3 sTuUX Tpex s BhIOpAT
MySQL, moToMy UTO OH CBOOOIHO JOCTYIIEH, €r0 JIETKO YCTAHOBUTD U IIPO-
CTO afMUHUCTPUPOBATh. HuTaTesaeii, UCIOJb3YIOIIUX APYTOH CEPBEDP, IIPO-
1y cKadaTh u ycTaHoBuTh MySQL u 3arpysuts npemyiaraemyio B, 4ToOBI
MMETHh BO3MOXXHOCTD BBIIOJIHSATD IIPUMEPLI 1 9KCIIEPUMEHTAPOBATE C JaH-
HBIMH.

CTPYyKTypa KHUMM

Kuura cogep:xur 13 riaB u 4 IpuIoKeHUA:

e Briaase 1 «<HemHOro ucropuu» paccMaTpuBaeTCA UCTOPUI KOMIILIOTEP-
HBIX BJl, BKJIIOUad BO3HUKHOBEHWE DPEJIANMOHHON MOJEJNN U SA3BIKA

SQL.

e Bruage 2 «Co3gaHue u 3anmosiHeHNe 6a3bI JaHHBIX » IOKA3bBIBAETCS, KaK
cosmaBaThb Bl MySQL u Tabauiibl, MCIOJIb3yeMble B IpUMepax K KHUTe,
¥ KaK 3aMOJHATH TaOJUIbI JTaHHBIMH.

e TjaBa 3 «As36yKa 3ampoCcOB» 3HAKOMUT C BBEIpaKeHUEM select m mpen-
crasyisgeT Hambosee pacipocTpaHeHHble 6ioKu (clauses): select, from,
where.
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I'naBa 4 «®PunabTpanus» IpeAcTaBJIAET pasHbIe THUIILI YCJIOBUM, KOTO-
pble MOTYT MCIIOJIB30BaThCs B 0JI0Ke where BbIpasKkeHuit select, update
u delete.

B riaBe 5 «3ampoc K HeCKOJILKHM Ta0JIMIaM» IIOKAa3bBIBAETCS, KaK 3a-
IIPOCHI MOT'YT PA0OTATh C HECKOJIbKUMU TAOJUIAMY IIOCPEACTBOM COEIH-
HeHUuH TabJanIL.

I'nmaBa 6 «PaboTa ¢ MHOMKeCTBaMI» — BCE O MHOMKECTBAX JaHHBIX M O TOM,
KaK OHM MOTYT B3aMMOAENCTBOBATL BHYTPH 3aIIPOCOB.

T'naBa 7 «Cosmanue, mpeobpasoBaHue u paboTa ¢ JTaHHBIMU» IPENCTAB-
JIIeT HECKOJbKO BCTPOEHHBIX (DYHKIIWI, MCIIOJIb3YEMbIX IJISI MAHUILY-
JIMPOBAHUSA UJIN IPeo0PaA30BAHNA JaHHBIX.

B riaBe 8 «I'pynnupoBka u arperaThbl» IIOKasbIBaeTcsd, KaK MOYKHO ar-
peruposaTh JaHHEIE.

T'naBa 9 «Ilogsampockl» IpeAcTaBIIAET IOA3anpoc (MO JIOOMMBII TpU-
€M) U IOKAa3bIBaeT, KaK IPUMEHIIOTCA I03aIIPOCHI.

T'naBa 10 «M cHOBa coefMHEHUA» IIPOIOJIKAET PACCMATPUBATDL Pa3JINU-
HBIE TUIIBI COeJMHEeHUN TaOJINII.

B rnase 11 «YcaoBHaAdA JIOTUKA» pacCMaTpUBaeTCA MCIOJb30BaHUE yC-
JoBHOM JoruKu (T. e. if-then-else) B BeIpaskeHuAx select, insert, up-
date u delete.

T'naBa 12 «TpaH3aKIuu» 3HAKOMUT C TPAH3AKIIUAMU 1 UX HCIIOJb30BA-
HUEM.

B rnase 13 «HIEeKCHI 1 OTPAHUUYEHUSI» UCCIAEAYIOTCA UHIEKCHI 1 Orpa-
HUYEHUA.

ITpunoxxkenue A «ER-muarpamma mpumMepa 0asbl JAHHBIX» CONEPIKUT
cxeMy 0asbl JaHHBIX, UCII0JIb3yeMOH IJIA BCeX IPUMEPOB KHUTH.

ITpunoxxkenue B « MySQL-pacimupenus ssbika SQL» mpexacrasiseTr He-
KOTOpble MHTEepPecHbIe BO3MOKHOCTU peanusanuu SQL — MySQL, me
Bxogsamiue B craugapt ANSI.

IIpunoxenue C «PellleHna K yIpPasKHEHUSIM» COIEPIKUT PEIeHUus yII-
Pa’KHEHU!, IPUBOANMELIX B I'IaBax.

IIpunoxenue D «lonmosHUTEIbHBIE UCTOYHUKU» IIOJICKA3bIBAET, KyAa
MOXKHO 00PaTUTHCS, YTOOBI ITOJYUUTh 00JIee TIyOOKMe HAaBBIKH.

YcnoBHble 0603Ha'-IEHVI9I, ncnoJjiblyemMmbie B KHUre

B KHUre NCTIONB3YIOTCS CaeayoIre Tunorpadckue 0003HAUSHUA:

Kypcus

Ucnonbayerca npnsa umeH ¢daiinoB, umeH karanoroB u URL-agpecos.
Tak:Ke MCIOJIB3YETCS AJIs BBIAEJEHU U IPU IIEPBOM YIIOMUHAHUU TeX-
HUYEeCKOI'0 TEpMUHA.
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MOHOWWPUHHBIA WPNGT

Ucnonbayerca anda nmpuMepoB KoJa M 0003HAUEHUSA KJIIOUEBBIX CJIOB
SQL B Tekcre.

MOHOWNPUHHBIN KYDCHB

Wcnonpayercs ajia 0603HaAUEHU A ITOJIH30BATEIBCKUX TEPMUHOB.
BEPXHWIN PEFUCTP

Hcnonbsyercs ansa 0603HaUeHNA KIIOUEBHIX cJIOB SQL B mpuMepax Koja.
MOHOWMPUHHBIA MONYXUPHBIA WPUOT

Brigenser BBOA MOJIB30BATEA B IPUMEPAX ¢ MHTEPAKTUBHBIM B3aUMO-
nmeiicteueMm. TaKiKe BbIZEIAET 3JIEMEHTHI KOLA, HA KOTOPBIE cJaenyeTr 06-
paTuTh ocoboe BHUMAaHUE.

TaK BBIJEJIAIOTCS COBETHI, PEKOMEHJAIINY MJIN O0I[1e TPUMeYaHus.
o Hanpuwmep, ¢ momoIso npuMeuanuii s o0paliaio Ballle BHUMAaHUIE
Ha I0Jie3HbIe HOBEIe BodMoskHOCcTU Oracle9i.

-
»f_
=h
Al

L

O6o3Havaer npeaynpes;xaeHue Uin npegocrepexxenne. Tak g mpeay-
IIpesKIai0, HaIPUMeEpP, O TOM, YTO HeaKKypaTHOe IPUMeHeHUe HeKO-
ero 6;10ka SQL MoikeT mMeTh HeOXKUJaHHBIE IT0CIeICTBUSI.

b

KoHTaKTbI

Tlo:kanyiicra, nmpuchLIaiiTe KOMMEHTAPUM U BOIIPOCHI II0 AAaHHON KHUTE
u3JaTeo:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

(800) 998-9938 (B Coenuuenunix IllTarax uau Kaname)

(707) 829-0515 (Me:kaAyHAPOIHBIN MJIT MECTHBIN)

(707) 829-0104 (daxc)

s oot kKuuru usparenbcTBo O’Reilly mognep:xkuBaer BeG-cTpaHuIly, Ha
KOTOPO¥ HMPUBEAEHBI CIIMCOK OI€UYaTOK, IPHUMEPHI U BCA NOIOJHUATEIbHA
na@OpMAUA. ITY CTPAHUILY MOKHO HAWTH IO aJgpecy:

http://www.oreilly.com/catalog/learningsql

YT0o6BI IPOKOMMEHTHUPOBATh MU 3aJaTh TeXHUUYECKUE BOIPOCHI IO 3TOH
KHUTre, IPUCHLIANTE 3JIEKTPOHHBIE COOOIIEHN 10 aJpecy:

bookquestions@oreilly.com

Boiee moapobuas uHpopmanus o kuurax usgareabecrsa O’Reilly, xoude-
peHIuaX, meHTpax pecypcoB u noprane O’Reilly Network mpezncrasiena
Ha BebO-caiire:

http://www.oreilly.com



12 MNpenucnosune

Ncnonb3oBaHue npnMmepoB KoAa

ITesnn 5TOM KHUTM — IIOMOYb BaM BBIIOJHUTH pabory. Koz, mpencrasieH-
HBIN B KHUTE, B OOIIEM CJIydYae MOXKHO HCIIOJb30BaTh B IIPOrpaMMax U JOKY-
meHTanuu. Ha BocrpousBegeHne HeOOJBININX (PPAarMeHTOB KOIA B Balei
mporpamMme pasperieHue He Tpedyercs. s Ipogaky MM PAcIpOoCTpaHe-
Husg CD-ROM c npumepamu us kaur O’Reilly pasperienue neobxodumo. Ec-
JIK, OTBeYAasi HA BOIPOCHI, BbI CCHLIAETECHh HA KHUTY U IIUTHUPYyeTe IPUMED
Kofa, paspeliieHue He Tpedyercs. [Ia BKIOUEeHNA CYIIeCTBEHHOTO 00beMa
KoJla MPUMEPOB U3 9TOM KHUTHU B JOKYMEHTAIINIO COOCTBEHHOTO IIPOAYKTAa
paspeIlieHue Heo6xo00umo.

MpsI mpusHaTe bHBI 3a YKa3aHUe aBTOPCTBA, HO He Tpedbyem aToro. OOBIYHO
yKa3aHNe UCTOYHWKA BKJIIOUYaeT Ha3Baumue, aBTopa, usgarenad u ISBN. Ha-
npumep: «Learning SQL by Alan Beaulieu. Copyright 2005 O’Reilly Me-
dia, Inc., 0-5696-00727-2.»

Ecau BbI coMHeBaeTech B KOPPEKTHOCTHU HCIIOJIb3OBaHUA BaMU IIPMMEPOB
Kojia, 00paTuTeCh 3a Pa3bICHEHUSIMU 110 aAPecCy permissions@oreilly.com.

Safari Enabled

s ' = Ecau Ha 06J102KKe KHUTH ecTh uKTorpamma «Safari® Enabled»,
a a" 9TO 0O3HAUYAET, uTo KHura goctymuaa B Cetu uepes O’Reilly Net-
BOOKS ONLINE .

work Safari Bookshelf.

Safari mpeasaraeT HaMHOTO JIydIliee pellleHIe, YeM dJeKTPOHHbIe KHUTH.
ATo BUPTyabHAasI OubIroTeKa, I03BOIA0INAI 0e3 TPYAa HAXOAUTD ThICAYUN
JYYIINX TeXHUYEeCKUX KHUT, BBIPe3aTh M BCTABJATH IPUMEPhI Koma, 3a-
Tpy:KaTh IJIaBLl M HAXOAUTh OLICTPhIE OTBETHI, KOTAa Tpebdyercsa HauboJiee
BepHad U cBexkad nHdopMmanusa. OHa cBOGOJHO JOCTYIIHA 10 aapecy hitp://
safari.oreilly.com.

bnaropapHocTu

KHura — :xuBoii opraiusam, 1 TO, UYTO ceifiuac mepes BaMu, 1ajJeKO OT MOUX
IepBOHAYAJBHBIX HAaOPOCKOB. ITa MeTamMopdo3a IPOUM30IIlIa BO MHOTOM
6amaromapsa moemy pemakTopy koHarany I'ennmky (Jonathan Gennick).
Cmacu6o Tebe 3a IIOMOIIbL HA KaxKJIOM ATAalle MPOEKTa — KaK 3a TBOIO PeJaK-
TOPCKYIO J00JIEeCTDh, TAK U 34 SKCIIEPTHYIO ITOAIePKKY B BOIIPOCAX, CBA3AH-
HBIX ¢ A3bIKOM SQL. Eire A xoTes ObI I100JIaTOAaPUTh TPEX MOUX TeXHUUe-
ckux pereasenToB: Ilurepa I'yiyrsana (Peter Gulutzan), H:xoseda Mosu-
Hapo (Joseph Molinaro) u I:xxedda Kokca (Jeff Cox), mobyauBIinx MeHs
cleslaTh 9Ty KHUTY U TeXHUYECKU HACBIIIEeHHOM, 1 TOAXOAAIIeH A1 YnuTa-
TeJieit, He 3HAKOMBIX ¢ SQL. Tak:ke orpomMHasa 6;1arofapHOCTH MHOTHM CO-
Tpysuukam O’Reilly Media, momMorasmmM BOILIOTUTE 3Ty KHUTY B pPeaJib-
HOCTB, B TOM uncJje KoppexkTopy MarT Xarunncorn (Matt Hutchinson), mgu-
3atiHepy ob0aoxxkku Janu BoakxayseH (Ellie Volckhausen) n xymoKHUKY-
oopmurenio Po6y Pomaro (Rob Romano).



HemHoro ncropum

IIpesx e ueMm 3acyuuTh pyKaBa M MPUCTYIUTH K paboTe, IOJIE3HO IPEACTa-
BUTH HEKOTOPBIe 6a30Bble KOHIENINY 1 3aTJIAHYTh B MICTOPUIO KOMIIbIOTE-
PUBUPOBAHHOTO XPAaHEHUS U N3BJIEUEHUS JaHHBIX.

BeBegeHue B 6a3bl JaHHbIX

Basa 0anHbLX — 5TO BCEro JIHUIIL HAOOpP B3aMMOCBSI3aHHBIX JaHHBIX. Ha-
npuMep, TeaedOHHbI CIPABOYHUK — 9TO 6a3a JaHHBIX UMeH, TeJ1e(dOHHBIX
HOMEPOB U aJPeCcOoB BCeX JIIOAEeH, MPOKUBAOIINX B OIpeAeIeHHON MeCTHO-
cTu. Byayun, HeCOMHEHHO, IITIPOKO 1 YaCTO NCII0JIb3yeMOoil 6a30i JTaHHbBIX,
Tesie)OHHBIH CIPABOUYHUK HE JIUIIEH CIAEIVIOININX HeJOCTATKOB:

e Jlouck KOHKPETHOI'O TeJquJOHHOI‘O HOMEpa 3aHMMaeT MHOI'O BpeM€eHU,
0COOEHHO ecJIu B TeJqu)OHHOM CIIpaBOYHMNKE OY€Hb MHOTI'O 3amucei.

e TenedoHHBINI CIIPABOYHUK IIPOMHIEKCUPOBAH TOJILKO II0 mMeHaM/da-
MUJINSAM, II09TOMY JJI IOMCKA a00HEHTA II0 OIIPeieIEHHOMY aipecy Ta-
Kada 0asa JaHHBIX MPAKTUYECKU He HCIOJB3YeTCH, XOTA TEOPEeTUIECKH
9TO ¥ BO3MOXKHO.

e (C moMeHTa HY6JII/IRaLU/II/I Te.TIe(bOHHOI‘O CIIPABOYHUKA aJ€KBaATHOCTD IIPEM-
CTaBJIEHHO! B HEM HHd)OpMaHI/II/I IIOCTEIIEHHO CHUMKAaeTCA, IIOCKOJIBKY JIIO-
AN Ye3iKaT U IIPUEe3KarnT U3 9TOA MECTHOCTH, MEHAIOT CBOU TeJIe(I)OH'
HBbI€ HOMEDpAa UJIA IIepee3KaroT I10 APYyroMy agpecy B TOU K€ MECTHOCTH.

HepocraTkamu, IpuCyIiuMu Teie(OHHBIM CIIPABOUYHUKAM, 06JIaaeT JIodasd
Ipyras HeKOMIILIOTEPU3UPOBAHHAS CHUCTEeMa XPaHeHWS NAaHHBIX, HAIPU-
Mep perucrparypa HOJUKJINHUKN, XPaHAIAd MEeIUIINHCKNEe KapThl MAIl-
euToB. V3-3a IPOMO3IKOCTH OYMaKHBIX 0a3 JAaHHBIX OTHUMMU U3 IEePBBIX
KOMIBIOTEPHBIX IIPUJIOMKEHUN OBLIN pas3paboTaHbl cucmemvl 6a3 0AHHBLX
(database systems) — cpeicTBa KOMIbIOTEPU3UPOBAHHOTO XPAHEHUA U M3~
BJedyeHUdA naHHBIX. [lockonbKy cuctema Bl xparuT naH(MOpPMAIIUIO B 3JEK-
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TPOHHOM BHE, a He Ha OyMmare, oHa MOKeT ObICTpee M3BJEeKaTh JAaHHEIE,
UHIEeKCHUPOBATh UX PA3HLIMU CIIOCO0AMH U MOCTABJIATH CBOMM I10Jb30BATE-
JISIM caMyIO CBEKYI0 MH(pOpMAIIUIO.

B mepBbix cuctemax Bll nudopmanua XxpaHuaach Ha MATHUTHBIX JIEHTAX.
KoauuecTBO JIEHT BO MHOTO Pa3 IPEBHIIITAI0 KOJTHUUECTBO YCTPOHCTB CUNTHI-
BaHUA, MOITOMY TEXHUUYECKUM CHEIHaJMCTaM MIPUXOAUIOCH ITOCTOSHHO
MEHATH JIEHTHI, YTOOBI MPEAOCTABUTD Ty WU WHYIO 3aIlpalllnBaeMyi0 WH-
dopmaruio. ITockoabKYy 00beM MaAMATHA ¥ KOMITLIOTEPOB TOM 3MIOXY OBLI He-
BEJIMK, IIPM MHOTOKPATHBIX 3aIlpocax OJHUX M TeX Ke NAHHBIX OOBIYHO
TPeboBaJIOCh MHOTOKPATHOE CUNTHIBAHME 9TUX JAHHBIX C MATHUTHOM JIEH-
Tbl. X0TdA 3Tu cucteMbl B]l 11 6bL7IM CYIIIECTBEHHBIM YCOBEPIIIEHCTBOBAHUEM
0 cpaBHEHUIO ¢ OyMakHbIMU BJI, mM OBLIO0 elrfe AajaeKo O BOBMOXKHOCTEN
coBpeMeHHBIX TexHoJioruii. (CoBpemeHHbIe cucTeMbl BIl moryT paboraTs
c TepabaiiTaMu JaHHBIX, PacIpeleeHHbIMU 10 MHOTHMM AWCKaM C OBICT-
PBIM JOCTYIIOM, U AEPKATh B OBICTPOAEMCTBYIONIEH TaMATHA AECATKU TUTa-
6aiiT 3TUX NAHHBIX; BIIPOUEM, I HEMHOT0 3aberato BIepe.)

HGpEHﬂLI,I/IOHHbIe cncTtembl 6as3 AdHHbIX

HepBBIe HECKOJIBKO ,I[eCﬂTI/IJIeTI/If/i JaHHbI€ B KOMIIBIOTEPU3NPOBAHHBIX CHC-
Temax BJl xpaHuInCh U IpeJCcTaBIANNCE ITo-pasHoMy. Hanpumep, B uepap-
xuueckoil cucmeme 6a3 dannvlx (hierarchical database system) nanHBIe
6BI.TII/I IIpencTaBJIEeHBI B BUAE O,B;HOfI NI HECKOJIBKUX APEBOBUAHBIX CTPYK-
Typ. Ha puc. 1.1 moxasano, Kak ¢ TOMOIIIO APEBOBUIHBIX CTPYKTYP MOK-
HO OpPraHM30BaTh JaHHbIe 0aHKOBCKUX cueToB [:xopma:xa Baeiika (George
Blake) u Crro Cmut (Sue Smith).

Ixopmx bneik Cbio Cmut
KnveHTbl
I I I
Tekyuwie pacxofpl Cbepexerus Tekywwe pacxopbl |  JleHexHbIi pbiHOK | KpeauTHbIi numut
Cuera
[Jleour $100.00 [Jeour $250.00 [Jle6ut $1000.00 [eout $500.00
Ha 2004-01-22 Ha 2004-03-09 Ha 2004-03-25 Ha 2004-03-27
Kpeaut $25.00 Kpeaut $138.50
Ha 2004-02-05 Ha 2004-04-02
Kpeout $77.86
Ha 2004-04-04
TpaH3akumm

Puc. 1.1. Hepapxuueckoe npedcmagJieHue UHGOPMAUUU NO CHemam
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N y Dexopmoka, u y Cbio ecTh COOCTBEHHOE AE€PEBO, BKJIIOUAIOIIEEe UX CUEeTa
¥ TPaH3aKI[UU, IPOU3BOAMMEIE II0 9TUM cueTaM. Mepapxudyeckas cucreMa
0asbl JAaHHBIX IIPEIOCTABJISAET CPEACTBA AJIA HAX0KAEHNUA IepeBa KOHKPeT-
HOTO KJMEHTa U IOCJeYIOIero 06Xofa aToro AepeBa B IIOUCKAX HYMKHBIX
CUETOB U /WU TPaH3aKIU. ¥ KasKJOTo0 y3Jja AepeBa MOKeT OBITh HU OJHO-
'O 1JI OAWH POAUTEJIb 1 HU OJHOI'O, OOWH MJIN MHOT'O JOUYEPHUX Yy3JI0B. Ta-
KYI0 KOHGUTypaluio HA3BIBAIOT uepapxueil ¢ o0num podumenem (single-
parent hierarchy).

Hpyroit pacupocTpaHeHHBIN TOAXO, HA3bIBAeMBIN cemesoil 0a30il 0aHHbLX
(network database system), npexncraBisgeT coboli HaOOPHI 3anuceil u Habo-
pxI cBaseit (links), onpegensromux oruomrenns (relationships) mesxny pas-
HbpIMu 3anucavu. Ha puc. 1.2 mokasano, Kak BBITVIALEJIN ObI Te JKe cuera
H:xopna:xa u Chio B TaKOU cucTeMe.

Yro6bl HANTU TPAH3AKIIUY, IPOU3BOIUMbBIE TI0 TEIIO3UTHOMY CUETY JeHe K-
HOro peiaka Cbio, MOHAJO0MJIOCE OBl CAEJIATE CIAeAYIoIee:

1. Haiitu KaueHTCcKYyI0 3anuch Chio CMuUT.
2. TlepeiiTu mo cBA3U OT KJANEHTCKOM 3anucu Chbio CMUT K CIICKY €€ CUETOB.

3. IIpocMaTpuBaTh IEIIOYKY CUETOB OO TeX IIOpP, HOKa He OyaeT HalIeH
CUeT NeHEeKHOI'0 PhIHKA.

KnveHTsl Cuyeta TpaH3akuymm Tunel cyeToB

¢ > [Jie6ur $100.00

,—» TexkyLme pacxogpl Ha 2004-01-22
. 4 I L TexyLuve pacxofbl
[xopax Breiik Kpenur $25.00

Ha 2004-02-05
T—— CbepexeHns

_\_>:—| Je6ut $250.00

Ha 2004-03-09 CobepexeHus

Jle6ut $1000.00

] Ha 2004-03-25
Texyupe pacxopp! l —— JleHeXHbIA PbIHOK
e ) Kpeaur $138.50
l I— Ha 2004-04-02

Cbio Cmut JlEHEXHBIA PHIHOK < $
.
l Kpenwr $77.86
= Ha 2004-04-04
KpeauThbit ummr KpeauTHbid numut

[e6ut $500.00
— Ha 2004-03-27 x

Puc. 1.2. Cemesoe npedcmasierHue UHGOPMAUUU NO CYeMaAMm
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4. IlepeiiTu 1m0 CBSI3M OT 3aIIMCU JEeHEKHOT0 PhIHKA K COMCKY ero TpaH3aK-
.

OnHYy MHTEepecHYyI0 0COGeHHOCTh CeTeBhIX 0a3 MAaHHBIX JeMOHCTPUPYeET Ha-
60p sammuceii product (Tum cuera), Ha puc. 1.2 xpaiinuii cipaBa. Odoparure
BHUMAHUE, UTO Kaaaa 3amnuch product (Checking (TekyIue pacxoabl), Sa-
vings (cOeperkeHmnA) U T. I.) yKasbIBaeT Ha CIOMCOK 3ammceii account (cuer),
COOTBETCTBYIOIINX 3TOMY TUIY cueTa. [[0aTOMY JOCTYII K 3aMIMCAM account
MOXKeT OBITh OCYIIECTBJIEH 13 HECKOJbKMX MecT (1 uepes 3amucu customer,
¥ uepes 3amucu product), 4To JesiaeT ceTeByIo 6a3y JaHHBIX uepapxuell ¢ He-
ckoavkumu podumenamnu (multiparent hierarchy).

U nepapxuuecKkue, 1 CeTeBbIe CHCTEMBI 0a3 JaHHBIX HBIHE KUBEI U 3[0PO-
BBI, XOTA IPEUMYII[eCTBEHHO B Mupe MatiH(ppeiimoB. Kpome Toro, nepapxu-
ueckue cucteMbl Bll Bo3poamInch B Cay:k6ax KaTaaoros, Takux Kak Active
Directory xommanuu Microsoft u Directory Server kommanuu Netscape,
a Takske ¢ moaBimeHnueM XML (Extensible Markup Language, paciiupse-
MBI# A3BIK pasMeTKkn). OgHako HaumHadA ¢ 1970-x romoB Bce GOJIBITYIO 10~
OyJIAPHOCTh IpHOOpeTaeT HOBBIA CIIOCO0 IIPECTABIEHUA NAaHHBIX, 0oJiee
CTPOTHI, HO IIPU 3TOM 00JIee IIOHATHBIA 1 YI00HBIH.

PensunoHHas mopenb

B 1970 roay coTpyAHHK HCCJIELOBATEJLCKON JgabopaTopum IBM moxTop
E. ®. Koap (E. F. Codd) onny6iukoBai crarkio noj HasBanueM «A Relation-
al Model of Data for Large Shared Data Banks» (PexsirimoHHast MOLeJIb JaH-
HBIX JIJIs1 OOJBINTNX OAHKOB JAHHBIX KOJLIEKTHUBHOTO ITOJH30BAHMUA), B KOTO-
Poii IpeAIoKUI IPEeACTaBIATh JaHHbIe KaKk HaObopel mab.iuy. Bmecto yKa-
3aTeJiel OJisd HABUTAIMH 10 B3aNMOCBA3AHHBIM CYIITHOCTSIM HCIIOJIb3YIOTCS
u30BITOUHEIE JaHHbIE, CBA3BIBAIOIIINE 3AIIMCH pasHbIX Tabuil. Ha puc. 1.3
npeacrasiaena nagopmarusa cuetos [J:xkopaka u Cbio B TAKOM KOHTEKCTe.

Ha puc. 1.3 ecTs ueThIpe TAGJUIBI, IPEACTABIAIOIINE YETHIPDE 00CYKAae-
MbIe CYIITHOCTH: customer, product, account u transaction (Tpausakius). ITo-
CMOTpeB Ha Tabauily customer, MOXKHO YBUIETb TPU cmosbya: cust_id
(upeHTU(DUKAIMOHHEIN HOMED KJIeHTa), fname (uMA KaveHTa) u 1name (da-
MuanA KaneHTta). Huske B Tabauiie customer BUAUM ABe CMPOKU: TIepBasd Co-
Iep:xuT nanublie [»xopm:ka Bieiika, Bropas — nanable Chio Cmut. Maxkcu-
MaJIbHO BOBMOXKHOE KOJIMUECTBO CTOJIOIOB B TAOJIUIlE OTIANYAETC IJIA pas-
HBIX CEPBEPOB, HO OOBIYHO 5TO MOCTATOYHO OOJIBIIIOE YUCJIO, ¥ C HUM HET
upobiaem (Microsoft SQL Server, Hanpumep, nonyckaet no 1024 ctoabioB
B Tabauie). Yueao cTpok B TabJuIle — 3TO OOJIBIIIE BOMPOC (PU3UUECKUX
BO3MOJKHOCTEH (T.e. ompenegeTcsaA AOCTYIHBIM AWCKOBBIM ITPOCTPAHCT-
BOM), 4eM orpaHndyeHu cepBepoB BII.

Kaxkgas Tabauiia peaAnnoHHOI 0a3bl HaHHBIX BKJIIOUaeT MHGOPMAIIUIO,
VHUKAJIBHO UNeHTU(DUIIMPYIOITYIO CTPOKY 3TOH TaOIUILEI (nep8ULHbLIL KAIOY
(primary key)), a Tak:Ke NOTIOIHUTEJbHEIE JaHHBIE, HEOOXOAUMBIE JIJI II0JI-
HOTO OIIMCAHMS CYIITHOCTH. BosBpalasachk K TalOJuIle customer: B cTOJIOIE
cust_id KaskmOMy KJMEHTY COOTBETCTBYET OIpeeJieHHbINT HoMep. Hampu-
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Knvent Cuer
cust id  fname Iname account id product cd cust id balance
1| mxopax | Bneiic ) 103 CHK | 1 | $75.00
2 (6] Cmut 104 SAV 1 $250.00
105 CHK 2 $783.64
106 MM 2 $500.00
107 0

Tun cyeta TpaH3akuus
product _cd name txn_id txn_type cd account id amount date
CHK | Tekywme pacxoppl 978 DBT 103 | $100.00 | 2004-01-22
SAV | Coepexetus 979 CDT 103 | $25.00 |2004-02-05
MM [leHeXHbIiA PbIHOK 980 DBT 104 | $250.00 | 2004-03-09
LOC | KpemuTHbiin numut 981 DBT 105 [$1000.00 { 2004-03-25
—~ 92| CDT | 105 |$138.50 [2004-04-02
983 CDT 105 | $77.86 |2004-04-04
984 DBT 106 | $500.00 | 2004-03-27

Puc. 1.3. Peasyuonrnoe npedcmagieHue UHGOPMAUUU NO CYemam

mep, :xopmsxa Bielika MOMKHO YHUKAJbHO UAEHTUMUIIUPOBATH C IIOMO-
b0 KAneHTcKoro unenTuduraropa (ID Ne). Hukorga HuKaKoMy APYTOMY
KJMEeHTY He OyJeT IPUCBOEH TaKOll jKe UAeHTUPUKATOP, U 9TOM mHpopMa-
WU JOCTATOYHO, YTOOBI O0HAPYKUTH AauHbIe [[;Kopaxa Baelika B Tabauie
customer. XoTaA B KauecTBe MIEPBUYHOTO KJII0Ua MOKHO OBIJIO OBI BRIOPATH CO-
yeTaHUe CTOJOMOB fname m 1lname (IIEPBUYHBIN KJIIOY, COCTOSIINI M3 ABYX
u 6oJIee CTOJIOIIOB, HA3BIBAIOT COCMABHUIM KA04oM (compound key)), y IBYyX
u GoJiee UeJIoBeK, IMEIOINX cueTa B 0aHKe, MOTYT ObITh ONMHAKOBBIE IMeHAa
u pamuiauu. IlosTomy crennaabHO AJIA IEPBUYHBIX KJII0OUell B TaOIUITY CUS-
tomer OBLJI BKJIIOUEH cToJI0elr cust_id.

Hexkoropsbie u3 Tabiull Tak:Ke coep:kaT nHGOPMAIIUIO, NCIIOJIb3yeMYIO IJIA
HaBUTraIuu K Apyroii radbaume. Hampumep, B TabJmie account ecTh CTOJIOEI]
cust_id, comepsraiuii yHUKaAJIbHBIN NAEHTU(PUKATOP KJINEHTa, OTKPBIBIIIE-
To cueT, 1 cTojber product_cd, comep:;KaInili YHUKAJIbLHBIA UAeHTU(UKATOD
THUIIA CUETa, KOTOPOMY OyIeT COOTBETCTBOBATH CUET. OTU CTOJIOIIHI HA3bIBAIOT
eHewHumu kaouamu (foreign keys). OHu ciay:Kar To# Ke IeJau, UTO U JIU-
HUU, COeIUHSIONIYE CYIITHOCTHA B NePAPXUUECKON M CeTEeBOM BEePCUAX IIpel-
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craBieHus nHopmaluu no cueram. OTHaKO, B OTJINYKE OT JKECTKOM CTPYK-
TYPBI MepapXuUYecKoli/ceTeBoi Mojesieii, PeasIuoOHHbIe TAaOJUIIBLI MOYKHO
WCIIOJIB30BAaTh MO-Pa3HOMY (ZasKe TaK, KaK pa3spabOTUYMKU dTOH 6asbl JaH-
HBIX U He IIpeICcTaBJIsaIn cebe).

MoskeT mokasaTbCA USJIUIITHUM XPAaHUTh OJHU U Te Ke JaHHbIe B HECKOJIb-
KHUX MeCTaX, HO PeJAINOHHAS MOJeIb HUCIIOJb3yeT U30bITOUHOCTD JAHHBIX
oueHb 4YeTKo. Hampumep, ecam Tabauiia account BKJIOYAET CTOJIOEI] AJs
YVHUKAJBbHOTO UASHTU(PUKATOPA KJINEHTA, OTKPLIBIIIETO CUET, 3TO IIPABUIb-
HO, a eCJI¥ BKJIIOUEHBI TaKsKe ero MMA 1 (paMUINA, TO 9TO HenpaBuabHO. Ha-
IpuUMep, ecJau KJINEHT M3MeHAeT UM, Hy:KHa YBepPeHHOCTb, UTO €T0 UM
XPAHUTCA TOJBKO B ONHOM MecTe 0a3bl JaHHBLIX. B IPOTUBHOM cJydae JaH-
HbIe MOT'YT OBITh UBMEHEHBI B OJJTHOM MECTe, HO He M3MEeHEHbI B IPYTOM, UTO
TpUBEMET K UX HeJIOoCTOBepHOCTH. IIpaBUIbHOE pellleHre — XPaHUTh 9Ty UH-
dopmarimio B Tabauiie customer. B apyrue TabauIlbI cieayeT BKJIIOUUTD
TOMBKO cust_id. Takske HempaBMJIBLHO pacliojiaraTh B OJHOM CTOJIOIlEe He-
CKOJIBKO 5JIEMEHTOB JAHHBIX, HAIIPUMEDP B CTOJOEI] name IOMeIaTb WM
u (paMUINI0 UejIoOBeKa MJIMU B CTOJOIe address yKasbIBaTh YJIUILY, TOPOI,
CTpaHy M IIOYTOBBIN mMHAEKc. IIpoliecc yayduineHusa CTPYKTYpPhI 0asbl JaH-
HBIX C I[eJIbI0 O0eCIeUeHnsT XPaHeHUs BCeX He3aBUCHMBIX 3JIEMEHTOB JaH-
HBIX TOJILKO B OJHOM MecCTe (3a MCKJIIUYeHNEeM BHEITHUX KJII04Yeil) Ha3bIBa-
10T Hopmaaudayueil (normalization).

Bepuemcs K ueTbIpeM Tabuuitam Ha puc. 1.3; Ha NepPBBIA B3TJIAL MOXKET
OBITH HETIOHATHO, KaK MCIO0Jb30BATh UX [IJIA MOMCKA TPaHsaKIuii [3Kopa:Ka
Bieiika mo ero Texkyiiemy cueTy. Bo-mepBbIX, HAXOAUM YHUKAJIbHBIH UIeH-
tudpurarop I»xopaxa Biaelika B rabauiie customer. 3aTeM CTPOKY B TabauIle
account, crosberr cust_id KOTOPOIi COAEPIKUT YHUKAIbHBIA UAEHTH(MUKATOD
I:xopmka, a croybderr product_cd cOOTBETCTBYET CTPOKe Tabauibl product,
cToJGerr name KOTOPO# comeps:KuT sHauenue "Checking”. HakoHnerr, B Tabauiie
transaction HaxogmM CTPOKHU, CTOJ6eIr account_id KOTOPBIX COOTBETCTBYET
YHUKAJIbHOMY HUAeHTU(GUKATOPY M3 TAbauIlkl account. Bo3amo:KHO, Bce 3TO
KaJyKeTCs CJIOMKHBIM, HO C IOMOIIbIO A3bIKa SQL MoiKeT 6bITh OCYIIeCTBICHO
OHOM-eIMHCTBEHHOM KOMaH/I0ii, KAK BLI BCKOPE YBUIUTE.

HemHoro TepMuHonorun

B npenbiaymux pasgenax ObLIN BBeJeHbI HEKOTOPbIE HOBBIE TEPMUHEI, I10-
9TOMY IIpUBENEM Koe-Kakue GopMaibHbIe onpeaeaenusa. B tabu. 1.1 mpu-
BeJeHbl TEDMUHBI, UCIIOJIb3yeMbIe B JTaHHOM KHUTE, U UX OIIPeIeIeHN .

Tabnuya 1.1. Tepmunot u onpedesernus

Tepmun | Omnpenenenue

CymraocTs (entity) To, uTo mpeAcTaBiasgeT UHTePeC AJIA IIOJb30BaTeseit 0a-
3bI JaHHBIX, HATPUMEP KJUEHTHI, 3aI4acTu, reorpadu-
YecKoe IOJIOXKEHYe U T. 1.

Cronber (column) OTaesbHBIN 9JIEMEHT JaHHBIX, XPAHAIIUHACS B TaOJIUIlE.
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TepmuH Onpenenenne

Ctpoka (row) Hab6op cToa16110B, KOTOPHIE BMECTE IMOJHOCTHIO OIIMCHIBA-
IOT CYIITHOCTb MJIM HEKOTOpoe JelicTBUe, IPOU3BOANMOE
Hag cymiHocThIo. Takike HagpIBaeTca 3anucwio (record).

Ta6suma (table) Ha6op cTpok, xpauAmiuiicas B mamMsaTy (HeIOCTOAHHAS
TabJINIla) UK HA [IOCTOSIHHOM 3aIlOMHUHAIOIIEM YCTPOM-
cTBe (IIOCTOSTHHAS Ta0IUIA).

PesyapTupytomiuii Habop | [Ipyroe HazBaHue HEIOCTOAHHOMN TaOAUIIBI, OOBIUHO SB-

(result set) Jasiomieiica pesyabrarom SQL-3ampoca.

IlepBUYHLIH KJII0OY Onuna nau 6Gojiee CTOJNOIOB, KOTOPBIE MOMKHO MCIIOJIb30-

(primary key) BaTh KaK VHUKAJBHBIN MIAeHTU(PUKATOP AJA KarKIOn
CTPOKU TABJIUIIBI.

Buemanii Kaog OnuH nau 6oJiee CTOJIOIOB, KOTOPhIE MOKHO COBMECTHO

(foreign key) HMCIOJb30BATh AJIS UAeHTU(OUKAIIUN OJHON CTPOKHU APY-

roii TabJIUIBI.

Y10 Takoe SQL?

ITomuMo ompeneieHNsA PeJAAIMOHHON Moaeau Koam mpeaIosKui a3bIK IJIa
paboThI ¢ JAaHHBIMHU B PEJNAINMOHHBLIX Tabauitax, HasBauubiii DSL/Alpha.
Bcxope nmocie my6aukanuu cratsu Kogga 8 IBM Oblyia opraHnsoBasa rpyI-
ma JJis cO3TaHUs IPOTOTHUIA I3bIKa Ha 0ase ero uaei. Ira rpymnmna paspado-
Taya ynpoieunHyo sepcuio DSL/Alpha, koTopyio nassaau SQUARE. B pe-
gyabTaTe ycoBepuiencTBoBanus SQUARE nosasunca ss3pik SEQUEL, koto-
PBIii B KOHIIE KOHITOB MOJIyuny umsa SQL.

Ceiiuac SQL pa3mMeHsJ YeTBEPTHIN AECATOK, IPETEPIIEB 3a CBOM BEK MHO-
JKecTBO uaMeHeHuii. B cepenuue 1980-x HanuoHa bHBIN MHCTUTYT CTAH-
maptusanuu CIITA (American National Standards Institute, ANSI) mauan
paspabaTbIBaTh MEPBLIM CTAaHAAPT A3bIKA SQL, KOTOPHIH GBI OITyOJIMKOBAH
B 1986 r. [lanbHueiime 1opaboTKM OBLIN OTPAKEHBI B CJEMYIOITNX BEpCHU-
ax craagapra SQL (1989, 1992, 1999 u 2003 rr.). Hapazay ¢ ycoBepIiieHCT-
BoBaHUEeM 0a30BOT0 s3bIKa B SQL mOABUINCH U HOBBIE BO3MOYKHOCTU IJIA
obecrieueHnA 00beKTHO-OPHUEHTUPOBAHHON (PYHKIIMOHATIHLHOCTH.

SQL mumeT pyka 00 pyKy ¢ PeIAINOHHON MOJEeIbI0, IIOTOMY UTO Pe3yJIbTaTOM
SQL-3ampoca siBaseTcsa Tabauna (B JaHHOM KOHTEKCTe TaKiKe HasbIBaeMas
pesyavmupyrouium Habopom). Takum 06pasoM, B peIAIIUOHHOI 6ase JaHHBIX
MOKHO CO3J]aTh HOBYIO IIOCTOSTHHYIO TaOGJIUITY, IIPOCTO COXPAHUB PE3YJIbTU-
pyromiuii Habop 3ampoca. AHAJIOTUYHO B KaUeCTBe BXOOHBIX JaHHBIX 3aIIPOC
MOKeT HCIIOJIB30BaTh KAaK MMOCTOSHHBIE TAOJHUIBI, TAK U PE3YJIbTUPYIOIIHE
HaBGOPHI APYTHUX 3aIPOCOoB (II0AP06HO0 9T0 OyeT pacCMOTPEHO B riase 9).

U nocnegnee sameuanue: SQL He aKpoOHUM (XOTA MHOTHE HACTAUBAIOT, UTO
aro cokpamenue ot Structured Query Language (CTpyKTypupOBaHHBIH
A3BIK 3ampocoB)). HasBaHme 9TOT0 A3bIKA MPOU3HOCUTCS I0 OyKBaMm (T. e.
«S», «Q», «L») miu kak «sequel» (cuxsei).
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Knaccbl SQL-Bbipa)keHnn

Asbik SQL pa3buT Ha HECKOJILKO OTIEIbHBIX UacTeli. B manuoi Kuure OyayT
paccmoTpenbl: SQL-BhIpaskeHnA yIpaBJIeHnsa cxeMoil qaHnubix (SQL schema
statements), npegHasHaueHHBIE Ui OIpPeAEJIEHUA CTPYKTYD AaHHBIX, Xpa-
HAMUXCSA B 0ase JaHHBIX; SQL-BhIpaskeHusA AJA padboThl ¢ faHHBIMU (SQL
data statements), mpegHasHaueHHBIE A PAGOTHI CO CTPYKTYPaMU JaHHBIX,
paHee omIpeeJIeHHBIMU C TOMOIIbI0 SQL-BhIpaskeHUI YIIPaBJIEHUA CXEMOIT;
SQL-BBIpaKeHUA YIPaBICHUA TPAH3AKIIUAMU, IIPeIHA3SHAUECHHBIE AJIA Ha-
yajia, 3aBepPIIeHNA U OTKaTa TpPaH3aKIuil (paccMaTpuBaloTCS B riaBe 12).
Hamnpumep, HOBas Tabsmia 6a3bl JaHHBIX CO3JAETCA C ITOMOIIbI0 SQL-BhIpa-
JKeHUs yIpaBJIeHUs cxeMou create table (cosmaTh TabauIly), a 4TOOBI 3a-
TOJTHUTH ee TaHHLIMHU, IToTpedyercsa SQL-BuIpaskeHme A paboThI ¢ JaHHbI-
Mu insert (BCTaBUTB).

YTo06sI aTh IPeACcTaBIeHNE 00 9TUX BhIPAKEHUAX, IpuBeaeM SQL-BbIpake-
HUe yIIpaBJIeHUA CXeMO, co3matolee TabauIry corporation (kopmoparius):

CREATE TABLE corporation
(corp_id SMALLINT,
name VARCHAR(30)
CONSTRAINT pk_corporation PRIMARY KEY (corp_id)

)i

ATo BRIpaKeHUe co3qaeT TabJIUIly ¢ ABYMs CTOJIOIIaMH, COrp_id m name, Tae
cTosiberr corp_id ompeeseH KaK MEPBUUYHBIN KJiou Tabauibl. [logpobHas
uHpOpPMAIUI 0 JTaHHOM BBIpAKEeHUU, HATpUMep AocTymHbie B MySQL Tu-
Obl JaHHBIX, IPUBOAUTCS B cJaenyiolieii riaaBe. Temepsb paccMoTpum SQL-
BBIpasKeHue JJisd paboThI ¢ JTaHHBIMU, KOTOPOE BCTABJISIET B TAOIUILY COIrpo-
ration samuchk ama kopmoparnuu Acme Paper Corporation:

INSERT INTO corporation (corp_id, name)
VALUES (27, "Acme Paper Corporation');

ATo BBIpasKeHue o0aBIAeT B TAOJIUILy cOrporation CTpOKy co sHaueHuem 27
B cTOJIOIE corp_id m smauenuem Acme Paper Corporation B cToJi0Iie name.

Haxonern, mpuBegeM mpocToe BbIpaskeHue select (BbIOpATh) AJIA M3BJIeYe-
HUSA TOJBKO UTO CO3NAHHBIX JaHHBIX:

mysql< SELECT name
-> FROM corporation
-> WHERE corp_id = 27;

S +
| name \
R +
| Acme Paper Corporation |
S +

Bcee sanements! B, cosganubie mocpeacTBoM SQL-BeIparkeHU yIpaBiIeHUAa
CXeMOI, XPaHATCA B CIeIMAIBFHOM Habope TabJnil, KOTOPBIA HA3HIBAETCA
caosapem dannuvix (data dictionary). Bee atu «janHabIe 0 6a3e JTaHHBIX » Ha-



Yro takoe SQL? 21

SQL

3BIBAIOT Memadauuvimu (metadata). K Tabaumam cioBapsa JAHHBIX MOMKHO
JIejaTh 3aIIPOChI C IIOMOIILIO oIlepaTopa select, B TOUHOCTH KaK K CO3IaH-
HBIM BaMu Tabaunam. Takum o6pas3oM, TeKyIre CTPYKTYPhI JAHHBIX, pas-
BepHyTHIe B B]l BO BpeMs BBIIOJIHEHUA, CTAHOBATCS NOCTyIHbIMY. Hampu-
Mep, ecJi TpedyeTcA CO34aTh OTUET O HOBBIX CUETAX, OTKPBITHIX 34 IMOCJIE-
HUI MeCsI], MOMKHO KeCTKO 3aKOAMPOBATH U3BECTHLIE HA MOMEHT HAIlKCa-
HUS OTUeTa MMeHa CTOJOI0B TabGJMIILI account Jambo caesaTh 3aImmpoc
K CJIOBApIO JAHHBIX, IOJYYUTh TEKYINUA Ha0OpP CTOJIOOB ¥ JUHAMUYECKH
reHepUPOBATH OTUYET IPU KAXK/IOM BBIIIOJHEHNN.

ManHas KHUTa IMOCBAIIeHAa IJIaBHBIM 00pa30oM TOM UacTH A3bIKA s pado-
THI C JAHHBIMU, K KOTOPOM OTHOCATCA KOMAHALI select, update (0OHOBUTS),
insert u delete (ymanuTh). SQL-BhIpakeHUs yIpaBJIeHUSI CXeMOM paccMOT-
peHBI B TiiaBe 2, Tae cosmaercAa BJIl, mcmosbdyemMass B mpuMepax JaHHON
KHuUru. Boobiie roBopsa, SQL-BhIpakeHUs YIPaBJIeHUA CXeMOI He TPeOyIoT
0coboro BHUMAaHN A, 3a NCKJIIOUEHNEeM UX CHHTaKCIICca, Toraa Kak ¥ SQL-BbI-
pasKkeHUH A5 paboOThI C JTaHHBIMU (XOTS UX U HEMHOT0) eCTh Macca HIOaH-
COB, HYKJAIOIIUXCSA B IIOAPOOHOM n3yueHuu. I10aToMy GOJIBLIITMHCTBO TJIaB
JTaHHON KHUTHU NMocBANIeHbl SQL-BbIparkeHUAM IJ1A PaO0THI ¢ JaHHBIMU.

HenpoueaypHbIN A3bIK

Eciu B mpoIiiom BaM IPUXOAUIOCH pabOTaTh € A3bIKAMU IIPOTPAaMMUPOBA-
HHUSA, Bbl IPUBLIKJIN K OMNNCAHUIO IIEPEMEHHBIX M CTPYKTYP AAHHBIX, HC-
moJb30BaHMIoO ycaoBHOM Joruku (if-then-else), MuKIMYeCKUM KOHCTPYK-
muam (do while ... end) u pasgenennio Koma Ha HEOOJbINTE MHOTOKPATHO
HUCIIOJIb3yeMble dacTu (00BEKTHI, (GyHKIUYM, Iponenyprl). Kox nepenaerca
KOMIIWJISATOPY, ¥ Pe3yJIbTUPYIONINH UCIOJTHIEMbIN KO/ [eJlaeT B TOUHOCTHU
(Hy, He Bcerfia 8 MOYHOCMU) TO, YTO BbI 3amporpamMmupoBaiu. C KaKuM OBl
SA3BIKOM IPOrpaMMUpPOBanusa Hu padoranu, Java, C#, C, Visual Basic nian
JIIOOBIM JPYTUM NpouedypHuiM sI3BIKOM, BbI IIOJHOCTHIO YIIPaBJseTe AeicT-
Buamu nporpamMmmbl. C SQL, ogHako, IOHAZ00UTCSI OTKA3aThCA OT IPUBLIY-
HOTO KOHTPOJIS HaJ BHIIIOJHEHHEM, IIOTOMY 4TO SQL-BhIpaskeHUs olpee-
JISIIOT HeOOXOMMMbIe€ BXOMHbIe 1 BBIXOAHbBIE JaHHbIE, a CII0CO0 BBHIMOJTHEHUS
BBIpasKeHUs 3aBUCUT OoT KoMnoHeHTa mexanuama CYB]] (database engine),
Ha3bIBaeMoro onmumudamopom (optimizer). Pabora onTuMusaTopa 3aK.Iio-
YaeTcs B TOM, YTOOBI paccMoTpeTh SQL-BhIpaskeHue U ¢ yueToM KoHpUrypa-
uu Ta0JIUI] ¥ JOCTYIIHBIX NHIEKCOB IIPUHATH PeIleHrne 0 caMoM 3(hdeKTrB-
HOM IIyTH BBIMOJHEHUsS 3ampoca (Hy, He Bcerga camom 3G(HeKTUBHOM).
BouasiuaerBo CYB]I 1103B0JISIIOT IPOrPaAMMUCTY BJIUATDH HA PEIIIEHUS ONTH-
MM3aTopa ¢ MOMOIIBI0 n0JCcKa30k onmumusamopy (optimizer hints), Ha-
TpUMep IPeIJIOKEeHUH 10 UCIIOJIb30BaHUIO KOHKPETHOTO uHAeKca. OgHAKO
60JIBIIMHCTBO IOJIb30BaTeell SQL HuKorga He 1o6epeTcsa KO 9TOTO YPOBHA
CJIOJKHOCTH ¥ OyeT OCTaBJIATH MOJ00HBIE TOHKOCTH aaMuHUCTpaTopam B
WU CTIeIMAINCTAaM 10 BOIIPOCAM IIPOU3BOJUTEIHHOCTH.

CiemgoBaTebHO, ¢ SQL nucaTh mOJHBIEC IIPUIOKEHNA He HoJayunTcsa. Ecin
TpebyeTcs Co3JaTh UTO-TO CJIOMKHEE IPOCTOro CIleHAPUA AJIA PabOTHI ¢ OII-
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pelneieHHbIMU JAHHBIMHU, MOHAZO0UTCA NHTeTrpupPoBaTh SQL co cBouM Jrio-
OMMBIM A3BIKOM IIpOorpaMMHpoBaHus. HeKoTopble mpousBoguTe u 06a3
TaHHBIX CIeJaliu 9TO 3a Bac, Hampumep Oracle ¢ sssikom PL/SQL niu Mic-
rosoft ¢ TransactSQL. Biarogaps stum siseikam SQL-BhIpaskeHus I pa-
GOTHI C JAHHBIMU SABJISIOTCA YACTHIO IPAMMATUKHU SI3bIKA IIPOTPaAaMMUPOBA-
HUA, UTO IIO3BOJIAET CBOOOAHO MHTEIPUPOBaTE 3anpockl K Bl ¢ mporeayp-
HbIMU KoMaHAaMu. OIHAKO IIPU UCIIOJIb30BAHNY He XapaKTepHoro Aad BT
SABBIKA, TAKOTO KaK Java, 11 BeIoJHeHua SQL-BrIpaskeHME moHag00uTCAa
crelajJbHOe cpencTBo. HeKoTophlie M3 3TUX IPOTPAMMHBIX CPEJCTB IIpe-
IOCTaBJIAIOTCA IpousBoauTeaaMu B, Torga Kak Opyrue CO3LAOTCA CTO-
POHHUMHU IPOMBBOAUTENAMHU UM paspaborumkamu 110 ¢ OTKPBITHIM HC-
XOAHBIM KozoM. B Tab6s. 1.2 moKasaHbl HEKOTOPBIE JOCTYITHBIE BapUAHTEI
uHTerpupoBanusa SQL B KOHKpPeTHBIE A3BIKY IPOTPAMMUPOBAHUS.

Tabauya 1.2. Cpedcmea unmezpuposarus SQL

S3BIK IIporpammHoOe cpeacTBo

IIPOrpaMMHUPOBAHUSA

Java JDBC (Java Database Connectivity) (JavaSoft)

C++ RogueWave SourcePro DB (MHCTPYMEHT CTOPOHHUX IPOU3-

BoauTeneil mas coemuHenuss ¢ BJl Oracle, SQL Server,
MySQL, Informix, DB2, Sybase u PostgreSQL)

C/C++ Pro*C (Oracle)
MySQL C API (¢ OTKPBITEIM UCXOIZHBIM KOZOM)
DB2 Call Level Interface (IBM)

C# ADO.NET (Microsoft)
VisualBasic ADO.NET (Microsoft)

Ecau TpebyeTcsa TOJIBKO MHTEPAKTUBHOE BBIIOJHEHHe SQL-KoMaHzm, Kark-
IbIH ipousBoguTesib Bll obecmeunBaeT KaK MUHUMYM IIPOCTOM MHCTPYMEHT
nepenauu SQL-romann mexanuamy CYB/I u mpocmoTpa pesyabTaToB. Bosb-
IIUHCTBO MPOM3BOAUTENEH MpeajaraeT Takike rpapuuecKuii HHCTPYMEHT,
B OJJHOM OKHeE KOTOPOro BBOAATCA SQL-KOMaHABI, & B JPYTOM BEIBOAATCSA pe-
3yJIbTaThI UX BBHIMOJHEHUA. II0OCKOJIBKY IPUMEPhI JaHHOM KHUTH PaboTaioT
c 6asoii manubix MySQL, mjd 3amycKka IpuMepoB U (hopMATHPOBAHUA pe-
3YJILTATOB A Oy MCIOJIb30BaTh YTUJINTY KOMaHTHOM CTPOKYU mysql.

Mpumepbl SQL

Panee B 5701 r1aBe s oberaa nokasaTh SQL-BrIpaskeHre, BO3Bpalljaoiiee
Bce TpaH3aKIuu Tekyiero cuera I[:xopmxa Baeiika. He 6yzem TAHYTSH,
BOT OHO:

SELECT t.txn_id, t.txn_type_cd, t.date, t.amount

FROM customer ¢ INNER JOIN account a ON c.cust_id = a.cust_id
INNER JOIN product p ON p.product_cd = a.product_cd
INNER JOIN transaction t ON t.account_id = a.account_id
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WHERE c.fname = "George' and c.lname = 'Blake’
AND p.name = 'checking’

Bes qumriaux Ha 3TOM dTalle MOAPOOHOCTeM: JaHHBIM 3aIpOC UAeHTUPUII-
pyet B Tabauiie account cTpoky I[:xopm:xa Bieiika, a B Tabaurie product —
CTPOKY € THUIIOM cueTa 'checking' (TeryIliue pacxXombl), B TaOJHUIIe account
HaXOIUT CTPOKY, COOTBETCTBYIOIYIO MaHHONM KOMOWHAIIMM «KJWEHT/TUI
cueTa», U BO3BpalllaeT UYeThIpe CTOJOIA Tabauibl transaction mas Bcex
TPaH3aKIUHA II0 9TOMY cueTy. Bce KOHIIeNINM, IPHUCYTCTBYIOIE B JAHHOM
3ampoce (1 MHOTHUE ApPyrue), OYAYyT pacCMOTPEHBI B CJIEAYIOININX TJIaBax;
3lech MHE IIPOCTO XOTeJIOCh II0Ka3aTh, KAK BRITJISAEJ ObI 3a1Ipoc.

IIpenpiayinuii 3arpoc COAEP:KUT TPU Pa3HBIX Os0Kka (clauses): select, from
u where. IIpaKTWuecKM KaKAbIH CcOPMUPOBAHHBIA BaMU 3ampoc OymaeT
BKJIIOUATh, II0 KpaiiHell Mepe, 5TU TPU 0JIOKa, XOTA €CTh U ApPyrue OJIOKHU,
npuMeHsAeMble AJisd 0ojiee CIOMKHBIX Ilejeii. Posib KaskKIoro M3 3TUX TPeX
6JIOKOB MOJKHO IIPOJAEMOHCTPUPOBATH CJEAYIONINM 00pa3oM:

SELECT /= opmHa unu Gonee cyuHocTen =/ ...
FROM  /+ opHOo wnw Gonee mecT */ ...
WHERE /+ ypnoBneTsopsieTcs OAHO Wnu Gonee ycnosui =/ ...

s BoapmunacTBO peanumsanuii SQL BOoCHPpUHUMAIOT TEKCT, PAaCIIOJIO-
d:‘ JKeHHBIA MKy TeramMu /+ U =/, KaK KOMMEeHTapuu.
“w s
ey

OG6BIUHO IIepBas 3aJaua IPU CO3MAHNHU 3aIIpoca — OIPeaeJUTh, Kakasa Tao-
JIUTIA WU TaOJUIBI TOHAZ00ATC, a 3aTeM J00aBUTH UX B 60K from. lamee
HE00XOAMMO OTCEATh JaHHBIE dTUX TAOJIUIl, KOTOPHIE He IIOMOI'YT OTBETUTh
Ha 3ampoc. s aToro B 6JIOK where BBOAATCA ycyoBusa. HakoHel, TpUHU-
MaeTcs pellleHre O TOM, KaKKe CTOJOIbI PasHBIX TalJIuIl TpeOyeTcs u3-
BJIeUb, U OHU H00aBaAOTCA B 00K select. BoT mpocToil mpumep momcka
BceX KJreHTOoB 110 pamuauu Smith (Cmur):

SELECT cust_id, fname
FROM customer
WHERE 1name = 'Smith’

ATOT 3aIIpoC BBHIMOJHAET IIOMCK B TAOJHUIle customer BceX CTPOK, CTOJOeIr
1lname KOTOPBIX COOTBETCTBYET CTPOKe 'Smith', m BO3BpaIaeT CTOJIOIBI
cust_id u fname aTUX CTPOK.

Kpome cosganua sampocoB K BIl BaM, ckopee Bcero, IpUAeTCa 3aOTHATH
u n3MeHATh gaHHble BI[. BoT mpocToit mpumep no6aBieHMA HOBOM CTPOKU
B Tabaumy product:

INSERT INTO product (product_cd, name)
VALUES ('CD", 'Certificate of Depasit')

Oi1, kaxeTrcs, B cioBe «Deposit» ommboxa! Hukaxux npobiieM. TO MOMKHO
WCIIPABUTH C IIOMOIIBIO BEIPaKeHuA update:

UPDATE product
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SET name = 'Certificate of Deposit’
WHERE product_cd = 'CD";

O6paTuTe BHUMaHNIe, UTO B BEIpasKeHUN update Toxke ecTh OJIOK where, Kak
¥ B BRIpasKeHUU select, moToMy 4uTo update JOJIPKHO OTOOPATH CTPOKH, TIOJ-
JeKaIye nsMeHeHn0. B TaHHOM cJaydae 3aJjaHO, YTO JOJI?KHBI OBITH M3Me-
HEHBI TOJBKO T€ CTPOKM, CTOJIOIBI product_cd KOTOPBIX COOTBETCTBYIOT
ctpoke 'CD'. ITockoabKy croiber product_cd ABasieTcA HePBUUYHBIM KJIO-
yoM TabJUITLI product, caeayeT OKUAATh, YTO BhIpasKeHue update UBMEHUT
TOJIBKO OJHY CTPOKY (MJIM HUM OJHOU, €CJIM TaKOoro 3HaUeHWA B Tabauie
Her). IIpu BeImosTHeHUH J1000r0 SQL-BBIpasKeHuA AJIS PaOOTEI ¢ JAHHBIMU
mexanudMm CYDB]l BRIBOAUT OTUET ¢ YKA3aHUEM TOT'0, CKOJIBKO CTPOK OBLIO
IOIBEPKEHO ero BO3AeCcTBUI0. Eciiu ucroabp3yercsa MHTePaK TUBHBIN MHCT-
PYMEHT, HampuMep y:Ke YIOMSAHYTHI MHCTPYMEHT KOMAHIHON CTPOKU
mysql, 6ymeT MoJIy4eHOo COODIIeHNe O TOM, CKOJIBKO CTPOK OBLIO:

® BO3BpAIlleHO BBIpaxkeHueM select;
® CO3JaHO BBIpaXKEeHUEM insert;

®* U 3MeHeHO BhIpaskeHueM update;

® ynajieHO BhIpakeHUeM delete.

Ecau mcnosbsyercsa mpoienypHBIA S3bIK C OSHUM U3 YK€ YIOMSAHYTBIX
IPOTrPaMMHBIX CPEJICTB, TO IIOCJe BhIIoJaHeHusa SQL-BbeIpamkenus aaa pado-
THI C JAHHBIMU 9TO CPEJCTBO BKJIOUUT BHI30B (DYHKIIUHU 3aIIpPoca dTOM MH-
dopmanuu. B obiieMm, He MelIaeT IPOBEPATH 9TU JaHHBIE, UTOOBI YOeIUTh-
¢, YTO BhIpaKeHue He CHeJaio HUUero HelpeABUIeHHOTo (Hampumep, ec-
JIY 3a0BITH BKJIIOYUTH B BeIpaskeHue delete GJIOK where, OYAyT yAaJleHBI BCe
CTPOKH Ta0auIbI!).

Yto Takoe MySQL?

Penanmonnbie 6a3bl JAHHBIX IIPOJAIOTCA y:Ke Oojiee ABYX MEeCATUJIETHM.
K camMbIM 3pesIbIM U IMOIYJIAPHBIM IPOAYKTAM OTHOCATCS:

¢ Oracle Database ot Oracle Corporation
e SQL Server ot Microsoft

e DB2 Universal Database or IBM

e Sybase Adaptive Server ot Sybase

¢ Informix Dynamic Server or IBM

Bce aTu cepBeprl Bll menaioT mpuMepHO OJHO U TO K€, XOTS HEKOTOpPhIe
JIyUIIle OCHAIeHbI AJIA PA0OThI C OU€Hb OOJBIITMMU WX BEICOKOIPOU3BOI-
TenbubIMU BIl. [Ipyrue ayuiiie BeayT cebsa mpu pabore ¢ 00beKTaMu, NN
oueHb OoabinuMu (atimamu, uau XML-mokymenTamu u T. 1. Kpome Toro,
OUYeHb XOPOIII0, YTO BCE OTHU CEePBEePHI COBMECTUMBI C MOCJETHUM CTaHIap-
ToM ANSI SQL. 9T0 IMOJI0XKUTEIbLHBIN MOMEHT, 1 A 0043aTeILHO IIOKAXKY,
KaK mucaTtbh SQL-BhIpakeHNsA, KOTOPhIe OYAYT BLIIOJHATHCS HA JIO00H 13
9TUX MIaTdopM (¢ HeOOJBITUMY U3MEeHeHUAMU NI BOOOIIe 0e3 HUX).
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Hapsay ¢ aTuMm mocsiegHue IsATh JeT B COOOII[eCTBE CTOPOHHUKOB OTKPBITO-
ro MCXOZHOTO KoJa HaOJIofajach aKTHUBHAs MeATEeIbHOCTb IO CO3JaHUIO
JKU3HECIIOCOOHOIT aJbTepHATUBEI KoMMepuecKuM cepBepam BJI. IIBa nHau-
OoJiee pacmpocTpaHeHHBIX cepBepa BIl ¢ OTKPBITBIM MCXOAHBIM KOIOM —
PostgreSQL u MySQL. Be6-catit MySQL (kttp://www.mysql.com) B HacTO-
Amlee BpeMsa 3aaBiasdeT o 6osee uem 6 000 000 ycTaHOBOK, UX cepBeEP AOCTY-
meH 0ecIIaTHO, U A yOeAUJICSA, UYTO CKAYaTh U YCTAHOBUTH €TO UPE3BhIUATi-
HO 11pocTo. IToaToMy s perni, 4To Bce IPUMEePHI AJs JaHHOM KHUTH OYIYT
BeITOJTHATHCA Ha Bl MySQL (Bepcuu 4.1.11). [lia ¢hopmaTupoBanus pe-
3yJIBTATOB 3aIIPOCOB OyZET MCI0JIB30BATHCA HHCTPYMEHT KOMaHIHOM CTPO-
Ku mysql. [lasxe ecau BHI yiKe paboTaeTe ¢ IPYrUM CEPBEPOM U BOOOIIIE He
mJIaHupyeTe mcmosb3oBaTh MySQL, s peKoOMeHIyI0 YCTAaHOBUTDL ITOCJE[-
HIOI0 Bepcuio cepBepa MySQL, sarpysuTh cXeMy U JaHHbIe IPUMeEPa U dKC-
IePUMEHTHPOBATD C IIPUMePaMU 9TOM KHUTH.

OpHaKO MOMHUTE, UTO:
Jra KHUTAa He o0 peanusanuu SQL B MySQL.

Ckopee, TaHHAA KHNATA CO3JaHAa, YTOOLI OOYUYUTH YNUTATEJIS co3aBaTh SQL-
BBIpaKEHU S, KOTOpPhIe Oy AyT BRINOJHATHCA HAa MySQL 1 mociaegHux Bepcu-
ax Oracle Database, Sybase Adaptive Server u SQL Server ¢ HeGoIbIITIMUI
U3MEeHEeHUAMU WU BOOoOIe 6e3 HuX. BO3MOKHO, IPpU MCIOJIBL30BAHUU OJI-
HOTO U3 YIOMAHYTHIX cepBepoB IBM xjomoT y Bac 6yAeT 4yTh O0JIbIIIE.

YT06hI IO BOBMOKHOCTHY COXPAHUTD KOJ U3 JaHHOM KHUTH IIaTopMoHesa-
BUCUMBIM, f BO3JEPKYCh OT AEMOHCTPAIlMU HEKOTOPHIX MHTEPECHBIX Be-
meii, peaTn3oBaHHBIX B A3bIKe SQL a1 MySQL u He ocyIiecTBUMBIX B IPY-
rux peanusanuax BIl. Ho gia unrateneii, NIaHUPYIOIIUX TPOAOJIIKATH pa-
60Ty ¢ MySQL, HeKOTOpbIe 13 3TUX BO3MOKHOCTEIl PACCMOTPEHEI B IIPUJIO-
'Keuuu B.

LdononHuTenbHble NCTOYHUKN

O61iad 1Meab CAemYyIOINX UYeThIpPeX IJIaB — IIpeAcTaBUTh SQL-BbIpaskeHUA
s pabOThI C JaHHBIMHU, YAEJUB IIPU 9TOM 0coboe BHUMAaHMNE TPeM OCHOB-
HBIM OJIOKaM BbIpaskeHus select. Kpome Toro, mpuBOAUTCA MHOKECTBO
IIPUMEPOB, MCIIOJL3YIOINX OaHKOBCKYIO cxeMy (OHA IIpeACTaBjeHa B CJe-
IYIOIel TJlaBe 1 3aJIeiCTBOBaHA BO BCeX MpuMepax AaHHOU kKuuru). Hazme-
I0Ch, UTO MMOCTOAHHOE MCTIOJIb30BaHME OJHOU U To¥ ke Bl mosBoaut umra-
TeJII0 BHUKATh B CYTh IIPUMEpPa, He TPaTsd BpeMs HA M3ydyeHHe IpUMeHsde-
MBIX TaOJINII.

TBep0 YCBOUB OCHOBEI, C IIOMOIIBI0 OCTABUIUXCS I'JIaB Bl U3YUUTE JOIIO0JI-
HUTEJbHbIE KOHIIENIIINY, 110 6OJIbINIell YacTH He 3aBUCHUMBIE IPYT OT ApPYyTa.
IToaTOMy, CTONKHYBIINCH C KaKUMHU-IUO0 TPYIHOCTAMM, BCETZa MOKHO
IBUHYTHCA Aajblile, a I03Ke IepeunuTaTh riaaBy. IIpountas KHUry u npopa-
00TaB BCe IPUMEDPHI, BBl YBEPEHHO IOIIeTe K BepIInHaM MactepcTBa SQL.
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[naBa 1. HemHoro ncropum

BoT HECKOJIBKO 3aCAyKUBAIOINX BHUMAHUA NCTOUHUKOB AJIs1 YUTaATe e,
JKeJIafoInX Y3HATh 00JIbIIe 0 PeJAINOHHBIX B, MCTOPUY KOMITBIOTePU3H-
poBaHHBIX cucTeM ynpasiaenud Bl niu a3erike SQL:

K. I:x. Heitr (C. J. Date) «Database in Depth: Relational Theory for
Practitioners», O’Reilly.

K. II:x. et «An Introduction to Database Systems, Eighth Edition»,
Addison Wesley.!

K. I:x. Heitr «The Database Relational Model: A Retrospective Revi-
ew and Analysis: A Historical Account and Assessment of E. F. Codd’s
Contribution to the Field of Database Technology», Addison Wesley.

http://en.wikipedia.org/wiki/Database_management_system
http://www.mcjones.org/System_R/

1

K. HeiiT « BBenenue B cucTeMbl 6a3 JaHHBIX » , 8- udganue, Buabsamc, 2005.



Co3paHvie U 3anonHeHue 6a3bl AaHHbIX

B sToi1 ritaBe mpezncTaBiaeHa nHpopManua, HeobxoguMas AJIA CO3TaHUA Ba-
mreit mepBoit BJl, TabaUIl U acCOIMMUPOBAHHBLIX JAHHBIX, MCIOJIb3YEeMBIX
B IpuMepax KHuUru. Tak:ke paccKas3bIBAeTCs O PA3INUYHBIX TUIIAX JaHHBIX
" 00 UX IPpUMeHEeHUN IPU co3maHuu Tabauil. [IoOCKOIbKY IpUMephl KHUTH
BermosaHsAoTesa Ha CYBI MySQL, saech HabmamaeTcss HeOOIbIIOE CMeTITe-
HHE aKIIeHTOB IIPeACTaBIAeMOTr0 MaTepuaja B CTOPOHY BO3MOKHOCTEH
u cuaTakcruca MySQL, HO 60JBIINHCTBO KOHIIENINI IPUMEHUMBI K JII000-

MY CepBepy.

Co3paHue 6a3bl gaHHbIX MySQL

Ecau B Bamem pacmops:kenuu ysxe ectb CYBI MySQL, M0OXHO BBITIOJI-
HATH IPUBEAEHHBIE HU)KEe NHCTPYKIIUY, HaunHad ¢ 1. 8. Ho He 3abniBaiiTe,
yTO 9Ta KHUra opueHtuponana Ha MySQL Bepcuu 4.1.11 uau 6osiee mosa-
HUX, II03TOMY €CJIV BBl UCIIOJIb3yeTe O0Jiee PAHHIOI BEPCUI0, CKOPee BCETO,
He moMeIiaeT 00HOBUTH €€ UJIN YCTAHOBUTH APYTOii cepBep.

Crienyroliye NHCTPYKIINY OTPAKAIOT MUHUMAJILHBIN HAOOp AelicTBUi, He-
00XOAUMBIX OJA ycTaHOBKHU cepBepa MySQL ma xomibioTepe, paboTaro-
mieMm mof yupasiaenuem Windows, cosmanus 6a3bl JaHHBIX U 3arPY3KU TeC-
TOBBIX JAHHBIX JJIS dTON KHUTH:

1. Ckauaitre MySQL Database Server (Bepcuu 4.1.11 uiu Gosiee mosmueir)
¢ http://dev.mysql.com. Ecnu cepBep IJIaHMPYeETCA UCIOJIB30BATD TOJIBKO
s o0yueHusi, ckauaiite Essentials Package (OcHoBHO# makeT), BKJIIO-
YAoK TOJBKO IIIUPOKO HUCII0Jb3yeMble MHCTPYMEHTHI, a He Complete
Package (ITosubrii maker).

2. JIBOMHBIM ITETYKOM IO 3arpyKeHHOMY (hailTy 3aIIyCTHUTE IIPOIecC yCTa-
HOBKH.
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10.

11.
12.

13.

. YcTaHOBUTE cepBep, UCII0Ab3yA BapuaHT «typical install» (o6brunas yc-

TAHOBKA). ¥ CTAHOBKA AOJYKHA IPOHUTH OBICTPO U 6€3001€3HEeHHO0, HO He
CcTecHsMTech o0palaTbcsa K OHJIAHHOBOMY PYKOBOJACTBY IIO YCTAHOBKE
(http://dev.mysql.com/doc/mysql/en/Installing.html).

. ITo 3aBepIlieHuN YCTAaHOBKH, IIepe] TeM KaK HaKaTh KHOIKY 3aBepIiie-

HusA, yoexgurechb, uro (aaxkox Configure the MySQL Server now (Koudury-
pupoBaTh cepBep MySQL ceiiuac) ycTaHOBJEH. ATO HYIKHO, UTOOLI 3a-
nyctuics Configuration Wizard (Macrep Kouurypaimm).

. IIpu zanycke Configuration Wizard BeibepuTe nepexarouaressb Standard

Configuration (CrangapTHas KOHQUTYypAIlUs) U 3aTeM YCTAHOBUTE (JIark-
ku Install as Windows Service (YeramosuTh Kak ciay:x6y Windows) u Inclu-
de Bin Directory in Windows Path (Brutouuts Karasor Bin B myTs moucka
Windows).

. Bo BpeMs koHpUTrypupoBaHUA BaM OyZeT IpeI0:KeH0 BbIOpaTh IIapoJib

JJISA IIPDUBUJIETMPOBAHHOI'O IIOJIB30BaATEJIA root. He 3a6ym;’re 3aliucarb
II1apoJib, OH HOHaJIO6I/ITCH II03Ke.

. Orkporite KoHCOIb (¢ momoribio Start » Run - Command (Ilyck — Buimos-

HUTBb - Command)) ¥ U3 KOHCOJIN 3aperuCTPUPYIITEeCh KaK IPUBUIETPO-
BaHHBIHA OJIb30BATEJb C IOMOIIIBIO KOMaHABI Mysql -u root -p. Bam 6yaet
IPEeJIOKEeHO BBECTH IIapOJIb, IIOCJIE 3TOT0 HOABUTCS ITOACKAa3Ka mysql>.

. CospmaiiTe HOBOT'O MOJb30BaTe A 0a3bl JAaHHBIX. I co3maJ moab30BaTe IS

Irngsql ¢ momomip0 KoMaHAbl grant all privileges on . to "lrng-
sql '@ localhost’ identified by "xxxxx'; (3aMeHHUTE XxxXxx IIapoJieM, KOTO-
PBIil BEIOpAIU AJIS 9TOT'O II0JIb30BATEN).

. 3aBepIlInuTe ceaHC C MOMOIILI0O KOMAHABI quit; (BBIATH) U 3apErUCTPU-

pyiiTech M3 KOHCOJIM KaK HOBBIHM II0Jb30BATEb IIOCPECTBOM KOMAaH/IbI
mysqgl -u 1rngsql -p.

Cospgatite 6asy manHbIX. 1 cosman Bl «<bank» (6aHK) ¢ momMoIIbi0 BEIpA-
KeHUd create database bank;.

Bri6epure HOBYyI0 Bl ¢ mMOMOIIIBIO BEIPAMKEHUA USE bank; .

CkauaiiTe TeCcTOBbIEe HaHHBIE IJIs 3TOM KHuUru. Paiii MOXKHO HANTU Ha
caiite learningsql B pasgese Examples (mpuMepsI) IJid TaHHOW KHUTH.

W3 wmuCTpyMeHTa KOMAHIHOI CTPOKU mysql ¢ IOMOIIbI0O KOMAaHIBI
source (MCTOYHMK) 3aTpPy3uUTe JaHHBIe U3 3aKauaHHOTO (haiiia, HaIpuU-
Mmep source ¢:\tmp\learning_sql.sql. BmecTo myTu c:\tmp\ yKa:KuTe Ka-
TaJIOT, B KOTOPOM HAXOAUTCA CIIEHAPUI C TECTOBHIMU JaHHBIMU.

Temneps y Bac mosskHa ObITh pabouas B, samosiHeHHasA BceMU TaHHBIMU,
HeOOXOAUMBIMHY JJIS IPUMEPOB JaHHOM KHUTH.

UHCTpyMeHT KoMaHAaHoM cTpokn mysql

ITpu BBI3OBe MHCTPpYMEHTa KOMAaHIHOM CTPOKU mysql MOMKHO 3aJaTh UMA
T0JIB30BAaTEJA 1 UCIoJab3yemyro B1:
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mysql -u 1rngsql -p bank

Bygmer samporrien Bam mapoJib, U 3aTeM IOABUTCS IIPUTJIAIIEHTE mysql>,
C IIOMOTITHI0 KOTOPOTO BBI CMOKeTe CO3aBaTh SQL-BhIpaKeHUA U IIPOCMAT-
puBaTh pe3yJbTAThl UX BHINOJIHeHUA. Hampumep, 4ToOBI y3HATH TEKYIIUE
JaTy U BpeMs, MOKHO BBITIOJTHUTD CJIENYIONUN 3aIIPOC:

mysql> SELECT now( );

o +
| now( )

S +
| 2005-05-06 16:48:46 |
o +

1 row in set (0.01 sec)

dyurinua now( ) — aTo BecTpoeHHada Gyurinua MySQL, BosBpaliaiomniasa Te-
Kymiue gaty u BpeMd. Kak BugnuTe, MHCTPYMEHT KOMaHIHON CTPOKU mysql
dopmaTupyeT pesyabTaThl 3aIIPOCOB, IOMeEIasd UX B IPAMOYTOJbLHUK, 0Uep-
YeHHBIN CUMBOJIAMH +, - 1 |. BEIBes Bce pe3yabTaThl (B JaHHOM CJIyYae 3TO
BCETr0 OJJHA CTPOKA), MHCTPYMEHT KOMAaHHOM CTPOKYU mysql MOKaKeT KOJI-
YeCTBO BO3BPAIIEHHBIX CTPOK U IJUTEJIHLHOCTDL BBITIOJHEHUS BBIPAMKEHUS

SQL.

3aBepIinuB paboTy ¢ HHCTPYMEHTOM KOMaHIHOM CTPOKU mysql, A BO3Bpa-
IIeHUA B KOHCOJIb IIPOCTO BBeAUTE quit; mum exit;.

O nponyuweHHom 6noke from

IIpu paGore ¢ HekoTOpbIMU cepBepamu Bl Helb3s co3maTh 3ampoc 6e3
6Jioka from (u3), B KOTOPOM JOJI’KHA OBITH YKa3aHa II0 KpaiiHell mepe
onHa rtabsauma. Oracle Database — nmenHO Takoii cepBep. s Tex
ciIy4aeB, Korja TpebyeTcs TOJIBLKO BBI3BAaTh QPyHKIINIO, Oracle mpezmoc-
TaBasaeT Tabauiy dual (ZBOMCTBEHHAs), COCTOAIIYIO BCETO M3 OJHOTO
crosbma dummy (MakeT), KOTOPBIA CONEPIKUT BCETO OAHY CTPOKY JaH-
HBIX. [lna obecrieuenusa coBMmectumoctu ¢ Oracle Database MySQL
TOXKe IpenocTaBider Tadbauiy dual. CiemoBaTesbHO, MPEIBIAYIIUHA
3aIIPoC TEKYIIUX JaThl ¥ BDEMEeHU MOXKHO OBLIIO ObI HANIMCATH TaK:

mysql> SELECT now( )

FROM dual;
o +
| now( ) |
S +
| 2005-05-06 16:48:.46 |
o +

1 row in set (0.01 sec)

Ecau BmI He paboraere ¢ Oracle u Bam He HyXHa COBMECTHUMOCTH
c aroit CYB]I, Tabauity dual MOKHO IIOJHOCTHIO UTHOPUPOBATD.
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Tunbl gaHHbIX MySQL

Boo0bi1tie roBopsi, Bce momyasapHBIe cepBepbl Bl 00/1ama0T CIIOCOGHOCTHIO
XPaHUTH OAHU U Te K€ TUIILI JAaHHBIX, TaKWe KaK CTPOKM, JaThl ¥ YKCJIA.
OOGBIYHO UX pa3jnuMe 3aKJI0UAETCI B BOSMOYKHOCTY XPaHEeHUS CHeIlnaIb-
HBIX THUIIOB IaHHBIX, HampuMep XML-IOKYMEHTOB, MM OYE€Hb OOJIBIINX
TEeKCTOB, WJIY IBOMYHBIX JOKYMEHTOB. II0CKOJIbKY TaHHAA KHUTA ABJISIETCA
BeegeHreM B SQL u 98 % Bcex cTOJIOIOB, KOTOPBIE Bhl KOILa-JInb0 BCTPE-
THUTE, OYAYT HIPOCTHIMM THUIAMM JAHHBIX, MBI PACCMOTPHUM TOJBKO CHM-
BOJIBHBIE, YMCJIOBLIE ¥ BDEMEHHEIEe TUIBI JaHHBIX.

CMBOJIbHbIE AaHHble

CuMBOJIbHBIE JTaHHBIE MOTYT XPAaHUTHCA KaK CTPOKYU (DUKCUPOBAHHOM MU
nmepeMeHHOH AJWHBI. PasHuIla 3aKJII04YaeTca B TOM, YTO CTPOKU (hUKCUPO-
BaHHOI MJIMHBI CIIPaBa AOIOJHSIIOTCA IpobeaMu, TOTJa KaK CTPOKU Iepe-
MEeHHOM IJIUHEI — HeT. [Ipu onpemesieHn CTOJI0IIA CHMBOJILHOT'O TUIIA HE00-
XOIMMO 33a7aTh MaKCHUMAaJIbHBIA Pa3Mep COXPaHAeMO B HeM cTpoku. Ha-
IPUMED, eCJIU IPEAIO0JaraeTca XPAaHUTL CTPOKU MInHON 10 20 CMMBOJIOB,
MOXKHO UCIIOJIB30BATH JII000€E M3 3TUX OIIVMCAHUI:

CHAR(20) /* CTpoka QUKCUPOBAHHON [OAWHbI */
VARCHAR(20) /+ CTpoka NepemMeHHom OnWHb */

B macTosmniee BpeMsa MaKcUMaJabHAA AJUHA 9TOTO TUTIA JaHHBIX COCTABJIAET
255 cuMBOJIOB (XOTS B OyAYIIUX BepCUAX OYAYT AOTMYCTHUMBI 0ojee IJINH-
HbIe cCTPOKMU). [[J151 coxpaHeHUsa 6oJiee JIMHHBIX CTPOK (TaKUX KaK coobIie-
HUS 9JIEKTPOHHON MOoUThI, XML-TOKYMEHTHI U T. [I.) UCIIOJIb3YUTE OOUH U3
TEKCTOBBIX THIIOB — tinytext (KpoIIeuHbIil TeKCT), text (Teker), mediumtext
(cpenHUi TeKCT), longtext (AIUHHBIN TEKCT)), — pacCMaTPUBaeMbIX B JaH-
HOM pasjeje Io3:ke. B obmieM, Tun char MOAXOAUT JJSA caydas, Koraa
B CTOJIOIlE IPEAIIOJIAraeTcs XPaHUTh TOJbKO CTPOKK OJWHAKOBOM AJUHEI,
HAIIpUMepP COKpallleHHbIe Ha3BaHUA rOCYAapCcTB, a THUII varchar — IJs1 CTPOK
pasuoii quiuubl. TUObI char ¥ varchar oMHAKOBO IIPUMEHHNMbBI BO BCeX OCHOB-
HBIX cepBepax B]I.

Korzga peus uzner o npumeHeHuu Tuna gaunueix varchar, CYB]I] Oracle
O Database aBaserca uckarouenuem. IlonszoBatenu Oracle mpu omu-
e CaHUY CUMBOJILHBIX CTOJIOIIOB I€PEMEHHOM AJIUHBI JOJKHEI IIPAMe-
HATH THAI varchar?.

~

=h
bt

HaGopbl cumBonoB

B A3bIKax, MCHOJB3YIONINX JAaTUHCKUIN andaBUT, HAIPUMEDP B aHTJINIi-
CKOM, JJOBOJIBHO MaJI0 CUMBOJIOB, TO €CTh Ka’KJbIHi CUMBOJI XPAHUTCA KaK
onuH 0aiiT. B mpyrux sS3bIKax, TaKUX KaK AOOHCKUU U KOpeHCKuil, MHOTO
cuMBoJI0B. Takum 06pa3oM, B HUX /I XpaHEHUA OGHOTO CUMBOJIA TPedyeT-
cA HecKoJbKo OaiiT. [losToMy Takue HaGOPHI CMMBOJIOB HAa3LIBAIOT MHO20-
6aiimosvimu Habopamu cumeonos (multibyte character sets).
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MySQL mo:keT XpaHUTH JaHHBIE, MCIIOJb3ys pasHble HAOOPHI CMMBOJIOB,
KaK OJHO-, TaK M MHOTro0aiToBbIe. IIpocMOTpEeTs HOAAEPIKBaEMEIEe CEPBE-
POM HaAOOPBI CHUMBOJIOB MOYKHO C IIOMOIIbI0O KOMaHABI Show (II0KasaTh):

mysql> SHOW CHARACTER SET:

latin1
latin2
swe’
ascii
ujis
sjis
hebrew
t1s620
euckr
koi8u
gh2312
greek
cp1250
gbk
latinb
armscii8
utf8
ucs?2
cp866
keybcs?2
macce
macroman
cp852
latin7
cpl1251
cp1256
cp1257
binary
geostds

Bigd Traditional Chinese
DEC West European

DOS West European

HP West European

KOI8-R Relcom Russian
IS0 8859-1 West European
IS0 8859-2 Central European
7bit Swedish

US ASCII

EUC-JP Japanese
Shift-JIS Japanese

IS0 8859-8 Hebrew

TIS620 Thai

EUC-KR Korean

KOI8-U Ukrainian

GB2312 Simplified Chinese
IS0 8859-7 Greek

Windows Central European
GBK Simplified Chinese
IS0 8859-9 Turkish
ARMSCII-8 Armenian

UTF-8 Unicode

UCS-2 Unicode

DOS Russian

DOS Kamenicky Czech-Slovak
Mac Central European

Mac West European

DOS Central European

IS0 8859-13 Baltic
Windows Cyrillic

Windows Arabic

Windows Baltic

Binary pseudo charset
GEOSTD8 Georgian

+
|
+
|
|
|
|
|
|
\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\
|
|
|
|
|
|
|
|
|

bigb_chinese_ci
dec8_swedish_ci
cp850_general _ci
hp8_english_ci
koi8r_general_ci
latin1_swedish_ci
latin2_general_ci
swe7_swedish_ci
ascii_general_ci
ujis_japanese_ci
Sjis_japanese_ci
hebrew_general_ci
tis620_thai_ci
euckr_korean_ci
koi8u_general_ci
gb2312_chinese_ci
greek_general_ci
cp1250_general_ci
gbk_chinese_ci
latinb_turkish_ci

armscii8_general_ci

utf8_general_ci
ucs?2_general_ci
cp866_general _ci
keybcs?2_general_ci
macce_general_ci

macroman_general_ci

cp852_general _ci
latin7_general_ci
cp1251_general_ci
cp1256_general_ci
cp1257_general_ci
binary
geostd8_general_ci

+
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Korpga a ycranous cepsep MySQL, B KauecTBe Habopa CUMBOJIOB, IIpHMe-
HAEMOTO II0 YMOJIYaHUI0, OBLT aBTOMATHUYeCKU BbIOpaH latini. OgHaKo qasa
KakJOoT0 CUMBOJILHOTO cT0s1011a B BJ] MO/KHO BRIOpPATh OTAEJbHBIN HaGOp
cuMBOJIOB. MOKHO Jaske XPaHUTH pasHble HAOOPHI CHMBOJIOB B OJTHOIT Tab-
auiie. YTo0BI IPU OMHCAHUU CTOJIOIA BHEIGpATh HAOOP CHMMBOJIOB, OTJINY-
HBIH OT IPUMEHAEeMOT0 0 YMOJUaHUI0, Hal0 IIPOCTO YKA3aTh OJWH U3 MOJI-
JIepsKUBaeMbIX HaOOPOB CUMBOJIOB OCJIE OTIMCAHUS THUIIA:

VARCHAR(20) CHARACTER SET utf8
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C MySQL mo:xHO Tak:Ke 3aJaBaTh HAaOOp CHMMBOJIOB II0 YMOJIUYAHUIO IJIA
Bcell 0a3bl JaHHBIX:

CREATE DATABASE foreign_sales CHARACTER SET utf8;

IToxxanyii, A 03BHAKOMHUTEIBLHOM KHUTH O HabopaX CUMBOJIOB CKa3aHO J0C-
TAaTOYHO, HO eIlle eCTh TeMa JIOKAJIN3aInU, KOTopas ropaszo mupe. Eciiu Bu
IJIaHUpyeTe paboTaTh ¢ HECKOJIBKMMU HaGOpPaMU CHMBOJIOB MJIN HCIIOJIB30-
BATh HE3HAKOMBIE HAGOPHI CMMBOJIOB, 00paTUTECh K TAKMM KHUTaM, KakK
«Java Internationalization» (O’Reilly) unu «Unicode Demystified: A Pra-
ctical Programmer’s Guide to the Encoding Standard» (Addison Wesley).

TekcToBble AAHHbIE

Ecau Hy:XHO XpaHUTL AaHHBIE, AJA KOTOPBLIX He XBATUT 255 CHMMBOJIOB
cToJbIla THHa char mam varchar, BaM IIOHAZOOMUTCS OLUH U3 TEKCTOBBIX
THUIIOB.

B Ta6i. 2.1 mokasaHbl JOCTYHHbIE TEKCTOBBIE THUIbI M X MaKCHUMAaJbHBIE
pasMepsl.

Ta6nuuya 2.1. Texcmosvie munst dannvix MySQL

Tun MagkcuMaJabHOE YHCJIO CHMBOJIOB
Tinytext 255

Text 65 535

Mediumtext 16 777 215

Longtext 4294 967 295

Bri6upasi TOT I MHOM TeKCTOBBIM THUII, HEOOXOAMMO IIOMHUTD CJIEAYIOIee:

e Ecam pasMep faHHBIX, 3arpyxaeMbIX B TeKCTOBBII c'ron6e11, IIpeBhIIIIA-
eT MaKCUMAaJIbHBII pasMep A4Jid 9TOro Tuiia, He IOMECTUBININECA JaHHbIe
OTCEKaITCdA.

e B orimume oT cToJ0OIla THUIIA varchar, Mpu 3arpy3Ke AAHHBIX B TAKOU
cTos16e1r mpobesIbl B KOHIE CTPOKY He YIAIAI0TCS.

e [Ipwm ucmosb30BaHUU CTOJIOIOB TUIA text AJA COPTUPOBKYU UJIV I'PYIIIIU-
POBKH MCIIOJIB3YIOTCS TOJbKO IepBble 1024 6aiiTa, XO0TdA IIpU HEOOXOAM-
MOCTH 9TO OTPAaHUYMNBAIOIIEEe 3HAUCHNE MOYKHO YBeJIUUNUTh.

e PasHble TeKCTOBbIE TUIILI HpHUCYIMU HcKJIouuTesbHO MySQL. ¥V SQL
Server mist G0JIBIIINX CUMBOJIbHBIX JaHHBIX €CTh TOJIbKO OIUH TUII text,
a B DB2 u Oracle npumeHnsercs Tui qaHHBIX moj HaszBaumem clob (Cha-
racter Large Object, 60/1bI110#1 CHMBOJIBHBINA 00BEKT).

IIpu cos3mamum cTOJIOIA AJIA JaHHBIX ITPOM3BOJILHOTO (hopMaTa, HaIpuMep
cTosbma notes (MpuMeuanusA) IJId XpaHeHUS nHGOPMAaIUK O B3aNMOIeHCT-
BUAX KJMWEHTa C OTHEeJOM KJIMEHTCKOTO cepBlUca Ballieii KOMOAHUM, KOTO-
PVIO BaM He X0TeJOCh Obl OTPAaHNYMNBATL 255 cuMBOJIaMu, CJaeAyeT BIOPaTh
Tun text mam mediumtext.
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B Oracle Database gonyckatorcs ctosoisl char o 2000 6aiiT u var-
char mo 4000 GaiiT. SQL Server MokeT onepupoBaTh JaHHBIMU THUIIA
char u varchar pasmepom go 8000 6atit. ITosTromy npu padore ¢ Orac-
le miu SQL Server moTpe6HOCTH B TEKCTOBBIX TUIIAX JAHHBIX MEHBb-
e, ueM npu pabore ¢ MySQL. OgHako HaumHas ¢ Bepcuu 5.0.3
(B HacToOsAIIlee BpeMsA OHA MPOXOAUT OeTa-TectupoBanme) MySQL 06-
cKadeT 00a 3TU cepBepa, IOCKOJIBKY MaKCUMAaJIbLHBIN pasMep cToJI0-
IIoB THIIa char U varchar B HeM gocturuer 65 535 6aiir.

,.
o
=
-5

UncnosBble faHHble

Xora u KaXXeTcCd, YTO XBaTuJjo OBI OOHOI'O YMCJIOBOI'O THUIIa JAaHHBIX C Ha-
3BaHUEM «numeric» (‘IPICJIOBOfI), BCeé )K€ eCTb pa3Hbl€ YHUCJIOBbIE€ TUIIBI, OT-
parKamiiue pasHbie CII0COOBI MCII0JIb30BaAHUS yrceJsl, KaK IIOKa3aHO HUKe:

Cmouabey, asaswwuiica UHOUKAMOPOM NOCMABKU 3AKA34 NOKYNAMeJLio

Crouberr Takoro tuia, HassiBaemoro Boolean (0y.ies), MoxkeT comep-
sKaThb 0, uTo o3HauvaeT false (J10:Kb) 1 1, UTO 03HauUaeT true (UCTUHA).

ITepsuynulit KA0Y 018 MAOAULbL MPAHIAKULIL, 2eHEPUPYeMbLil CUCTeMOTL
OO6BIUHO HAUMHAETCA ¢ 1 M yBeJIWUMBaeTCA C¢ Iarom 1, BO3BMOXKHO, IO
OUeHb OOJBIITNX 3HAUCHUIA.

Homep no3uyuu 6 KAUeHmMCKOl 31eKMPOHHOI KOp3uHe 015 NOKYNOK

3HaueHNAMY CTOJIOIA JAHHOTO TUIIA ABJIAIOTCA IIOJOKUTEIbHEIE IIeJIble
ymcsa ot 1 go (makcumym) 200 (gyia haHATOB IIOTWHTA).

ﬂaHHbl,e Nno3UUYUOHUPOBAHUA C8EPJUJLILHOZ0 CMAHKA 014 neyuamuwvlx niam

BricokoTouHBIE HaY4YHBbI€ NJIN T€XHOJIOTUYECKNE NaHHbIE 4aCTO Tp86Y'
IOT TOUYHOCTH IO BOCBMHU JE€CATHUYHBIX 3HAKOB.

MySQL pacmosiaraeT HeCKOJbKUMU PAa3HBIMU YNCJIOBLIMU TUIIAMHU JIJIS pa-
60THI ¢ 5TUMUY (M MHOTMMU APYTUMH1) Bugamu nnopmaruu. Haunbosee uac-
TO YMCJIOBBIE€ TUIBI UCHOJb3YIOT IJIA XPaHEeHUA IeJblx uuces. IIpu sazma-
HUY OJHOI'0 M3 TAKUX TUIIOB MOXKHO TaKKe YKas3aTh, UTO JaHHbIe 0e33HAKO-
8ble, TOT/IA cepBep Oy AeT 3HATh, UTO BCE XPAHAIIMECS B CTOJIOE JaHHBIE He-
oTpuiiaTenbubie. B Tabdsa. 2.2 moOKasaHO HATH Pa3HLIX THUMIOB MaHHBIX,
npeaHasHAUeHHBIX IJIS XPaHEeHUS I1eJIbIX YKCell.

Ta6ruuya 2.2. [Jenvie munst 0annvix MySQL

Tun Jlnana3oH 3Ha4eHM# co 3HaKoM | [Ilmana3oH 3Ha4YeHMI 6e3 3HaKa

Tinyint or -128 mo 127 ot 0 mo 255

Smallint ot -32 768 mo 32 767 ot 0 1o 65 535

Mediumint |oT -8 388 608 mo 8 388 607 or 01016 777 215

Int or -2 147 483 648 ot 0 10 4 294 967 295
o 2147 483 647

Bigint or -9223 372036 854 775808 |or0mo18 446 744073 709 551 615
m09 223 372036 854 775 807
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ITpu cosmanuu cTosbIia ogHOrO U3 1eabiX TuoB MySQL BeIzeuT 114 Xpa-
HEHUsA JaHHBIX COOTBETCTBYIOIEe KOJMUECTBO maMATH — OT 1 Oaiita muis
Tuna tinyint mo 8 6aiT gaa bigint. IlosTomy mombiTaiTeCh TOAOOPATH THUIT
JOCTATOUYHOTO pasMepa AJsA XpaHeHus caMoro 0OJBIIIOro 13 Ipenosarae-
MBIX UmceJ 0e3 HeollpaBAaHHOIO pacXxoaa IaMaTH.

s unces ¢ mIaBalomieil TOUKOM (Takux Kak 3,1415927) MosKHO BRIOpPATH
OJU1H U3 TUIOB, IPUBEIeHHBIX B Ta0. 2.3.

Tabauya 2.3. Tunst dannoix MySQL 0as wucen ¢ naasanueil movkoi

Tun YucioBoi fuamna3on

Float(p,s) |or -3,402823466E+38 no -1,175494351E-38 u oT 1,175494351E-38
1o 3,402823466E+38

Double(p,s)|or 1,7976931348623157E+308 nmo -2,2250738585072014E-308
u ot 2,2250738585072014E-308 10 1,7976931348623157E+308

Insa Tuma ¢ mIaBaomieil TOUKoM MOKHO 3aJaTh moyHocmb (precision) (06-
miee JOMYCTUMOE YMCJIO Pa3PAA0B, KaK CIIpaBa, TaK U CJIeBa OT AECATUYHOMN
TOUKM) U macuimab (scale) (omycTrmMoe YUCIO PaspALOB CIIPaBa OT JeCATHAY-
HOM TOYKM), HO 3TU ITapaMeTpPHI He ABJIAIOTCA 00a3aTenbHbIMU. B Tabi. 2.3
OHU IIPEACTAaBJEHBI KakK p U S. 3aJjlaBas TOYHOCTb U MacInTab IJs cToa01ia,
MMEIOIero THUII C IIJaBaloIeil TOUKOM, Heo0X0AuMO IIOMHUTD, UTO COXpa-
HseMble B HeM MaHHBbIe OYAYT OKPYIJIATHCA, €CJAU YMCJIO Pa3pAg0B B HUX
TIPEBBLICUT 3aJaHHBIA MacIiTad u/uiau TouHocThb. Hampumep, cTosberr, oI-
peneneHHbIN Kak float(4,2), OyaeT cCOXpaHATH BCETO YEThIPE paspsana, ABa
cJeBa ¥ JBa CIIpaBa OT AECATUYHON TOUKH. [10ATOMY C TAaKMMU YUCJIAMMU,
Kak 27,44 u 8,19, 6yneT Bce B mopsiAKe, a BOT uucjo 17,8675 6ymer okpyr-
Jaeuno go 17,87, a uucno 178,5 6ymer okpyriaeno (rpy6o) go 99,99 — camoe
6G0JIBIIIOE YHCJIO, KOTOPOE MOJKET OBITh COXPaHEeHO B 3TOM CTOJIOIE.

Kak u manHbIe I1eJIoTo THIIAa, JaHHbIE C ILJIaBaloieil TOUKO MOTYT OBITE OII-
penenenbl Kak unsigned (6e33HaKOBBIE), HO 9TO TOJbKO HIpPedOTBpPAIIlaeT
XpaHeHUWe B CTOJOIE OTPUIATEIBHBIX UMCEJ, HO He M3MeHAeT AUAaIlasoH
JTaHHBIX, KOTOPbIE MOT'YT OBITH COXPAaHEeHbI B CTOJIOIE.

BPEMEHHbIe AdHHbIle

Hapsazny co cTpoKaMu ¥ YUCIaMU JOBOJIBHO YaCTO IPUXOIUTCA PaboTaTh C MH-
dopmanueii o faTax u,/uau BpeMeHU. ITOT TUII JAHHBIX Ha3bIBAIOT 8PEMEH-
Hulu (temporal). K mpuMmepam BpeMeHHBIX JAHHBIX B 0a3e JaHHBIX OTHOCATCS:

e JlaTa Oyay1ero coobITHA, HAIPUMED JOCTABKH 3aKas3a MMOKYIIaTe 0
o dakTHUeCcKasd JaTa JOCTaBKU 3aKasa IOKYIIaTeJio

e JlaTa 1 BpeMA M3MEHEHUA MOJb30BaTEJIEM OIPelesIeHHON CTPOKU Tab-
JIATIBI

e JlaTa pOKIEeHUA COTPYIHUKA

e Tom, COOTBETCTBYIONIUM CTPOKE TaOJIUITLI yearly_sales (Ipomasku 3a Tof)
B XpaHUJINIIEe JaHHBIX
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e Bpems, HeoOXoAMMOe I MOHTAKa 3JIeKTPOIIPOBOAKHY B aBTOMOOMIE Ha
cOOpOUYHOM KOHBelepe

B MySQL ecTh TUIBI JaHHBIX IJS 00pabOTKU BCeX IMOMOOHBIX CUTYAI[UIA.
B rab6i. 2.4 nokasaubl BpeMeHHbIe TUIIBI JaHHBIX, HoAaep:xkuBaeMble MySQL.

Tabauya 2.4. Bpemennore munwvt 0anuvtx MySQL

Tun ®dopmat o ymoauanuio | JJomycTumpie 3HAYEHU

Date YYYY-MM-DD ot 1000-01-01 mo 9999-12-31

Datetime |YYYY-MM-DDHH:MI:SS|oT 1000-01-0100:00:00 mo 9999-12-31 23:59:59
Timestamp | YYYY-MM-DDHH:MI:SS| ot 1970-01-01 00:00:00 mo 2037-12-31 23:59:59
Year YYYY ot 1901 mo 2155

Time HHH:MI:SS oT -838:59:59 mo 838:59:59

Cepsepsl B]l xpaHAT BpeMeHHBIE JaHHbIE IT0-Pa3HOMY, U HadHaueHue (op-
MaTupPyoIneil cTpoku (BTopoii croJider Tadi. 2.4) — mokasaThb, Kak OyIyT
IIpeACTABJIEHLl JaHHBIE IIPY U3BJIEUECHNHN, a TAKyKe TO, KaK JOJKHA OBITh
chopMUpPOBaHA CTPOKA JAThI IIPU BCTABKE MW OOHOBJIEHUHU CTOJIOIA Bpe-
MeHHOro Tuma. Takum o6pasom, ecau ObI BaM ITOHAA00MIOCH BCTABUTD AATY
23 mapra 2005 roma B cToJiberr date (maTa) ¢ oopmMaToM IO yMoTdaHUIO YYYY -
MM-DD, TO BBI OBI MCIIOJB30BAIU CTPOKY '2005-03-23 . IlocTpoeHue u oToOpa-
JKeHUe BPeMEHHBIX JaHHBIX II0JPO0HO PACCMOTPEHO B ryase 7.

I‘"‘ﬁ Ha Bcex cepsepax Bl qomycTuMbl pa3auyHble UATTA30HbI JaT AJIsS

| s J cTonb10B BpemenHoro Tumna. Oracle Database momyckaer maTel oT

o 4712 r. o H. 3. 710 9999 r. H.5., Torga Kak SQL Server oopabaTsiBa-

*  eT TOJIBKO #aThI oT 1753 r. H. 3. 10 9999 r. H. 5. XoTdA 41 OOJIBIINH-

CTBa CHCTEM, OTCJEKHBAIOIIUX TEKyIue U OyAyIiume COOBITHS,

6OJIBIIION Pa3HUIIBI 31eCh HET, 00 3TOM BasKHO IIOMHUTH IIPU XpaHe-
HUU UCTOPUUYECKUX HAT.

PazinuHble KOMIIOHEHTHI (DOPMATOB AAThl, IPUBENeHHLIX B Ta0a. 2.4, omnu-
caHbI B TabI. 2.5.

Tabauya 2.5. Komnornenmul popmama damot

Kommonent |Onmucanue Muanazon

YYYY Tox, BKIIIOUAsA CTOJIETHE ot 1000 mo 9999

MM Mecsi ot 01 (sHBapsb) 10 12 (Hexadbpb)
DD HeHb ot 01 mo 31

HH Yac ot 01 mo 24

HHH Yacs! (Ipoiteiue) oT -838 mo 838

MI Munyra ot 01 mo 60

SS CekyHza ot 01 mo 60
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Bort kak 06111 OBI MCIIOJIB30BaHbI PA3JNUYHBIE BpeMEeHHbIe TUIILI IPU PeaJin-
3aIUU IPUBEJEHHBIX BhIIIE IPUMEPOB:

A xpaHeHuA IIpeAIloJaraeMoil AaThl JOCTABKM 3aKasa IMOKYHATeJo
¥ IaThI POKIECHUSA COTPYIHUKA NCI0Jb30BaJNCh ObI CTOJIOIEI THIIA date,
TMOCKOJIbKY 3HATh TOUHOE BPEMA DPOKAEHUSA UeoBeKa Heo0A3aTeJTbHO,
a CIIAaHMPOBATH OYAYIIYIO JOCTABKY C TOUHOCTBIO IO CEKYHIBI HEPEaabHO.

s xpanenus: nHGopManuy 0 GaKTUUECKOH JOCTABKE 3aKa3a IMOKyIIa-
TEJII0 UCII0JIb30BaJIcA ObI T datetime (maTa 1 BpeMsi), HOCKOJILKY Bask-
HO OTCJIEJUTHh HE TOJIBKO JaTy, HO 1 TOYHOE BpeMsdA JOCTaBKH.

Cromberr, OTCIeKUBAIOIINI BpeMs IIOCJIeJHEeT0 N3MEeHEeH!A M0JIb30BaTe-
JeM OIIpeAeJIeHHOM CTPOKM TabJIMIbl, MCIIOJb30BaJ ObI THUII timestamp
(BpeMeHHAasA MeTKa). ITOT TUII COAEPIKUT Ty Ke MH(POpMAaInio, UYTO U TUII
datetime (rom, Mecsrl, [eHb, 4Yac, MUHYTY, CEKYHIY), HO IpHU H0OaBIeHNN
WM U3MEHEeHHHN CTPOKM Tabaumbl cepBep MySQL aBToMaTuuecku 3a-
TOJIHUT CcTOJ0eI timestamp TeKyIMMU SHAUEHUAMU IaThl/ BPEeMEHMN.
Crosberr nasi XpaHEeHUS TOJBKO AAHHBIX O TOJe MCIIOJIb30BaJl ObI THUII
year (roxm).

CTom6IIbl, comeparaliiie faHHble 0 BpeMeHHOM MHTepBaJie, Heo0X0IMMOM
JIJIsT BRIOJHEHUS 3aJauyu, MCIIOJb30BaJM ObI THN time (BpeMs). AToMy
TUIy OJAHHBIX He HY’KHO XPAaHUTh KOMIIOHEHT JATHI — 9TO COMBAJIO ObI
C TOJIKY, IIOCKOJIbKY MHTEPEeC IPeICTaBIgeT TOJbKO KOJUYEeCTBO YaCOB/
MHUHYT/CeKYHI, He00OX0IMMOe AJIA BBITTOJHEHUA 3aJaHnd. OTy nHpopmMa-
IUIO0 MOJKHO OBLIO ObI IOJYUYNTh, HalAs PAa3HOCTh 3HAUEHUUN 13 ABYX
cToI0II0B TUIa datetime (IIepBLIf XPAHUT HATY/BpeMs Hauajia BBIIIOJIHE-
HUSA 3aJaHusA, a BTOPOI — JaTy/BpeMs ero 3aBepirnenus). Ho mpoirie uc-
TOJIb30BAaTh OAUH CTOJIOeIT time.

B riase 7 6yzer pacckasaHo, KaK paboTaTh C KayKIABIM U3 3TUX BPeMEHHBIX
TUIIOB JAHHBIX.

Co3paHue Tabnuy,

Tenepsb, UMesA UYeTKOe IPeICTaBJIeHNe O TOM, KaKue TUIIbI JaHHBIX MOTYT
XpaHUTHCA B 0ase fanubIx MySQL, camMoe BpeMs B3TJIIAHYTh, KaK 3TU TUIIEI
HUCIIOJBL3YIOTCA IPU onucanuu Tadbaui. Haunem ¢ onucaHua TaOMUIIBI a9
XpaHeHUs NHPOpMAIUU O YeJOBEeKe.

LWar 1: npoekTupoBaHue

XopolIIo HaYaTh IPOEKTUPOBaHME TAOJIUIILI C HeOOIBIIIOTO0 MO3TOBOTO IIITYP-
Ma — 9TO IIO3BOJIUT OIIPEeNeIUTh NH(GOPMAINIO, KOTOPYIO OBLIO OBI IT0JIE3HO
BKJIIOYUTH. HEMHOro IIopasMbIC/IUB O JAHHBIX, OMMCHLIBAIOIIAX YeJIOBEKa,
S MOJYYMJI BOT UTO:

Nwmsa, pamuaua (name)

ITox (gender)

Harta posxaenus (birth date)
Anpec (address)



Co3paHue Tabnuy, 37

e Jlrobumoe 6010 (favorite foods)

Pasymeercs, cnucok He IIOJHBIN, HO 9TOT0 MOKa AocTaTouHo. Ciaeqyiomnimia
mIar — JaThb CTOJIOIAM MMeHa M Ha3HAYUTL TUNOBI JAaHHBIX. B Ta6i. 2.6 1mo-
Kal3aH IepBLIil BApUAaHT.

Tabauya 2.6. Tabauua Person (uenogekx ), nepgoe npubiuicerue

Crouber, Tun JomycTuMsbIie 3HAYEHU S
Name Varchar(40)

Gender Char(1) M, F

Birth_date Date

Address Varchar(100)

Favorite_foods Varchar(200)

Croabipl name, address u favorite foods Tuma varchar Io03BOJAIOT 3aIlMCHI-
BaTh nH(GOPMAIINIO B CBOOOAHOM (hopMme. B cTosibdIte gender (mosr) momycKaer-
cdA TOJIBKO oguH cuMBoJI, M (M) unu F (3K). Cronbiy birth_date (maTa posk-
IeHNA) Ha3HaueH TUII date, IOCKOJIBKY TOUHOE BpeMs He Tpedyercs.

LWar 2: yTouHeHune

B riaBe 1 6bly1a mpeAcTaBieHA KOHIETIUA HOPMALUIAUUU, UTO ABJISIETCA
mporeccoM obecrieuenua oTcyTcTBUA B Bl mybaupytomuxcsa (KpoMe BHEIII-
HUX KJIIOUel) MJIN COCTABHBIX CTOJIOIOB. IIpu IMOBTOPHOM aHaIn3e CTOJIO-
OB TAOJUIILI BOBHUKAIOT CJIEAYIONEe COO0paKeHs:

e (Crouber name Ha caMOM [eJjie SBJIAETCSI COCTABHBIM OOBEKTOM, BKJIIO-
YaolUM UMA U PaMUJINIO.

¢ TIoCKOJBKY HECKOJBbKO YEJOBEK MOI'YT MMETh OSWHAKOBBIE MMs, IOJI,
IaTy POMKAEHUSA U T. I., B TAOJIUIIE Person HET CTOJIOIOB, rapaHTUPYIO-
X VHAKAJIbHOCTD.

e Cromber address — ToKe COCTABHOU 00'BEKT, BKJIIOUAIOIIUN YJIUILY, T'O-
pox, mraTt/o6JacTh, CTPAHy U IIOYTOBBINA MHEKC.

e (Croaber favorite_foods — aTo cmucok, comep:xamiuii 0, 1 nau 6osee He-
3aBUCHMBIX 3JIEMEHTOB. BBLI0 OBI JIyUllle BLIHECTH 9TH JaHHBIE B OTAEJIb-
HYIO TabJINITy, BKJIIOYAIOIIYIO BHEIITHII KJII0U K TabJInIle person, 4To0bl
0003HAUNTh YeJI0BEKa, K KOTOPOMY IMPUMKNCAHO KOHKPETHOEe OJII0/0.

B Ta6us. 2.7 MOKHO YBUAETh HOPMAJIU30BAHHBIN BapUAHT TAOJUIIBI PErsSON
TocJje ydeTa BCceX 3TUX 3aMedyaHui.

Temneps, Korga y TabJUIILI PErsON eCTh MePBUUYHBIN KJiou (person_id), ra-
PaHTHUPYIONNHA YHUKAJIBHOCTD, CJAEAYIOIIUM IIIaroM Oy IeT IIOCTPoeHue Tao-
aunbel favorite_food, BKIrOUaoIeil BHEIIHNH KJIOU K Tabauie person. Pe-
3yJbTaT ITOKa3aH B TabJ. 2.8.

Cromnbrier person_id u food (6srr0M0) 00PA3YIOT TTEPBUYHBINA KJIIOYU TaGIUITEI
favorite_food. Crousber person_id Takske sABJAETCA BHEIIHUM KJIIOUOM
K Tabjamuiie person.
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Tabnuya 2.7. Tabauya Person, 8mopoe npubiudiceHue

Crouber, Tun JomycTHMBIe 3HaYeHU
Person_id Smallint (unsigned)
First_name Varchar(20)

Last_name Varchar(20)

Gender Char(1) M, F
Birth_date Date

Street Varchar(30)

City Varchar(20)

State Varchar(20)

Country Varchar(20)

Postal _code Varchar(20)

Ta6auya 2.8. Tabauya Favorite_food (to6umoe 611000 )

Croaberr Tun
Person_id Smallint (unsigned)
Food Varchar(20)

LUar 3: noctpoeHue SQL-Bbipa)keHNN
ynpaBfieHnst CXeMOW JaHHbIX

Temneps, 10 3aBePIICHUN IPOEKTUPOBAHNS ABYX TAOJMNIL IJIs Pa3MeIlleHn s
epCcOHAJIbHON MHMOPMAIINHN, CAEAVIOIINM IIIaroM sABJsgeTcsa (OopMUpPOBa-
Hue SQL-BeIpaskeHuit nisa cosmanus tabuaui B BIl. Bor BhiparkeHue miia
co3maHuA TabJIUIIBI PEIrSON:

CREATE TABLE person
(person_id SMALLINT UNSIGNED
fname VARCHAR(20),
1name VARCHAR(20)

gender CHAR(1),

birth_date DATE

address VARCHAR(30),
city VARCHAR(20),

state VARCHAR(20),
country VARCHAR(20),
postal_code VARCHAR(20),

)i

CONSTRAINT pk_person PRIMARY KEY (person_id)

B sTOM BBIpasKeHUM MOJIMKHO OBITH IMTOHSATHO BCE, KpOMe IIOCJeITHEro sJje-
menTa. Ilpu ommcanum TabaIUIlBI HEOOXOAMMO COOOIMUTEL cepBepy BJI, Ka-
KOM cTOJIOeI] MK CTOJIOIBI OYIYyT UTPATh POJIb MMEPBUUYHOTO KJIoua TabJu-
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1bl. OCyIIeCcTBIAETCA 9TO IIyTEM CO3TAHUA OZparHuierus (constraint) gisa
Tabaunpl. B onucanue TabIUIBI MOMKHO OOABUTH OTPAHUYEHE OHOTO 13
HECKOJIbKUX TUNOB. [[laHHOe orpaHuYeHUEe SBJIAETCS 0ZDAHUYEHUEeM nep-
8uyrHo0z0 Katua (primary-key constraint). OHO HaKJIaABIBAeTCA Ha CTOJIGEI]
person_id u mosyuaeT ums pk_person. OOBIYHO 51 HAUMHAIO UMeHAa OTrpaHuye-
HUI IIEePBUYHOTrO KJIIOUa C IPUCTABKYU PK_, a 3aTeM YKasbIBal0 UMA TabJIu-
IbI, YTOOBI IPU IIPOCMOTPE CIUCKA TAKUX OTPAHUYEHUI OBLIO SICHO, UeM
KarkJoe 13 HUX ABJIAETCA.

T'oBops 00 orpannueHn, yIIOMSIHEM eIlle OJNH TUIl, KOTOPBIA MOT ObI OLITH
TOJIe3HBIM JIJIA Ta0uIleI person. B Ta6u. 2.7 0611 700aBJIEH TPETUH CTOI6EI]
JLIsI JOTYCTUMBIX 3HAUEHUU OIpeeJJeHHBIX CTOJIONOB (Hanpumep 'M' u 'F'
s cToJibma gender). OTO APYTO# TUI OTPAHUYEHUA — NPOBEPOLHOe 02PAHU-
yenue (check constraint), orpaHMUMBaIOIee AOIYCTUMbIe 3HAUEHUSA KOH-
KpeTHOro ctosbna. MySQL mo3BosisieT BBOAUTE B OIICAHKE CTOJIOIA ITPOBE-
pouHOe orpaHuUeHne:

gender CHAR(1) CHECK (gender IN ('M',"'F")),

Ha 6oapmuacTBe cepBepoB B mpoBepouHble OrpaHUYEHUA PabOTAIOT CO-
OTBETCTBYIOIIUM oOpasom, a cepBep MySQL momyckaeT ommcaHue IIpoBe-
POYHBIX OTPAaHUUYEHUH, HO He BBITIOJHAET nX mpoBepky. Ho MySQL npenoc-
TaBJAeT APYTroM CUMBOJIBLHBIN THUI JaHHBIX — enum (IIepeurcaeHune), KOTo-
PBIit BBOAUT IIPOBEPOUYHOE OTPAHNUEHNE B ONMCaHNe TUIa. BOT KaK 9TO BBI-
TyIAges0 OBl AJIA ONMCaHuA CcToJIOIa gender:

gender ENUM(C'M", "F"),

BoT Kak BRIMISAAUT cO3MaHUe TAOJJIUIILI PErson ¢ BBeJeHNEeM THUIIOB JaHHBIX
enum I cToabia gender:

CREATE TABLE person
(person_id SMALLINT UNSIGNED,
fname VARCHAR(20),
1name VARCHAR(20),
gender ENUM('M", "F"),
birth_date DATE,
address VARCHAR(30),
city VARCHAR(20),
state VARCHAR(20),
country VARCHAR(20),
postal_code VARCHAR(20),
CONSTRAINT pk_person PRIMARY KEY (person_id)
)

ITos:xe B maHHOI r1aBe OyeT IOKA3aHO, YTO IPOMCXOLUT IIPU IIOIBITKE J0-
0aBUTH B CTOJIOEI] JaHHLIE, HE COOTBETCTBYIOIIVE TPOBEPOUYHOMY OTPaHUYE-
HUuio (uiu, B crydae MySQL, 3HaUeHUAM epeyncieHns).

Temeps Bce rOTOBO [JIsI BBIIIOJHEHUS BBIPAXKEHUA Create table ¢ moMOIIbIO
MHCTPYMEHTa KOMaHAHOM CTPOKU mysql. BoT KaK 9TO BRITJIAAUT:

mysql> CREATE TABLE person
-> (person_id SMALLINT UNSIGNED,
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->  fname VARCHAR(20),
->  1lname VARCHAR(20),
-> gender ENUM('M", "F"),
-> birth_date DATE,
-> address VARCHAR(30),
->  city VARCHAR(20),
->  state VARCHAR(20),
-> country VARCHAR(20),
-> postal_code VARCHAR(20),
->  CONSTRAINT pk_person PRIMARY KEY (person_id)
> ),
Query OK, 0 rows affected (0.27 sec)

ITocie 06paboTKHU BRIpasKeHUs create table cepsep MySQL BosBpariaet co-
oomienne «Query OK, O rows affected» (3ampoc BeimosHeH 0e3 OIIMGOK,
0 cTPOK IOABEPTJIOCH 00PAOOTKE), UTO TOBOPUT 00 OTCYTCTBUU CUHTAKCHUUE-
CKUX OIINOOK B BhIpa:keHuu. Eciau Tpebyercs yoeauThCs, UTO TaOJIUIIA PET -
SON meHCTBUTENHHO CYIIECTBYET, MOXKHO HCIIOJb30BATh KOMAaHIY describe
(onucaTh) (mau desc AJIA KPAaTKOCTH) U IIOCMOTPETh ONNCcaHue Ta0JInIIhI:

mysql> DESC person;

o o o S, o o +
| Field | Type | Null | Key | Default | Extra |
oo o oo fommee Fommmmmm oo oo +
| person_id | smallint(5) unsigned | | PRI | O \ |
| fname | varchar(20) | YES | | NULL \
| Iname | varchar(20) | YES | | NULL |
| gender | enum('M","F") | YES | | NULL \
| birth_date | date | YES | | NULL \ |
| address | varchar(30) | YES | | NULL \ |
| city | varchar(20) | YES | | NULL | |
| state | varchar(20) | YES | | NULL |
| country | varchar(20) | YES | | NULL \
| postal_code | varchar(20) | YES | | NULL \
R —— oo foommoo R R . +

10 rows in set (0.06 sec)

Yro Takoe Null?

B HEKOTOpBIX caydadax HeBO3MOKHO IIPEJOCTABUTH 3HAUEHME OmIpe-
IeJIeHHOTro cToJOma Tabaunbl. Hanmpumep, npu fo0aBaeHNN JaHHBIX
0 HOBOM 3aKase MOKYIIaTessa 3HaueHue cToy01a ship_date (mara moc-
TaBKM) elle He MOKeT OBITHL oIpenesieHo. B aToM caydae roBopAr,
4TO cTOJ0eI] ABageTca HYyJnesbim (null) (obpatuTe BHUMaHUE, S HE
CKasaJl, pageH HYJII0), UTO YKa3bIBaeT Ha OTCYTCTBUE 3HAUCHMA.

IIpu mpoekTUpOBaHUYM TAOJIUIBI MOYKHO ONPEAEeIUTh, KaKue CTOJ0-
IIbI MOT'YT OBITH HYJIEBLIMHU (II0 YMOJIUYAHUIO), a KaKue — HeT (3T0 060-
3HavaeTCA IMyTeM J00aBJIeHU KJIOUEeBbIX CJIOB not null (HeHyJieBOil)
TOCJIe OTIUCAHUS TUTIA).
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CwMmpbIca cToa6moB 1 u 2 pe3yabTaTa BBITIOJHEHUA BhIpaskeHusd describe oue-
BupgeH. Crosbelr 3 MOKa3bIBaeT, MOKHO JIM MIPOIYCTUTE TOT MJIX MHOM CTOJI-
Oelr IpY BBOJE JaHHBIX B Tabauiy. S HaMepeHHO IOKa He BKJIIOUMII 3TY TeEMY
B 00cysKaeHMe (KpaTKue PacCy:KIeHUA 10 9TOMY BOIIPOCY MOKHO HAWTU BO
Bpeske «Yrto Takoe Null?»), oma 6yeT MOJTHOCTHIO PacCMOTPEHA B IJiaBe 4.
YerBepTHIii CTOJI0EI TOKA3bIBAET, YUACTBYET JU CTOJIOEI] B hOPMUPOBAHUY
KaKoro-amnbo KJioua (IepBUYHOTO UJIU BHEITHero). B manuoM ciydae cTOJI-
Gerr person_id oTMeUeH KaK MepBUYHLIN Kiiou. CToJiber; 5 moxkasniBaeT, 6y-
JIeT JIX OTIpe/IeJIeHHBIH CTOJIOeI] 3aI0JIHeH 3HAUeHNEeM 10 YMOJIYAHUIO B CJIY-
Yae, eCJIM OH MPOIYIIeH MPU BBOJE HAaHHBIX B Tadauily. [lyis croabia per-
son_1id sHaUeHMEM II0 YMOJTYAHUIO ABIAETCS 0, XOTSA OHO OyeT MCI0JIB30Ba-
HO TOJIBKO OAWH Pas, MOCKOJbKY KaXKJasd CTPOKA TAOJIMITBI PErson MOJIKHA
COZep:KaTb B NAHHOM CTOJIOIle VHUKAJbHOE 3HaueHWe (9TO IIePBUYHBIN
kiiou). [Ilectoit crosber (Ha3sBaHHBIN Extra (ZOMOJIHUTEIBHO)) COAEPIKUT
JI00YI0 APYTyI0 HHMOPMAINIO, OTHOCAIIYIOCS K CTOJIOITY.

Temneps, mocJie co3maHusa TaOJIUIBI PEISON, CAAYIOIIUI IITar — co3aaTh Tao-
auny favorite_food:

mysql> CREATE TABLE favorite_food
-> (person_id SMALLINT UNSIGNED,
->  food VARCHAR(20),
->  CONSTRAINT pk_favorite_food PRIMARY KEY (person_id, food),
->  CONSTRAINT fk_person_id FOREIGN KEY (person_id)
-> REFERENCES person (person_id)
> )
Query OK, 0 rows affected (0.10 sec)

ATo OUEeHb MOXO0XKe HA BhIpasKeHue create table st TabauMIBI person, 3a He-
CKOJIbBKUMU UCKJIIOUeHUSIMU:

e JIocKOJNBKY y UesloBeKa MOMKEeT ObITh HECKOJBKO JIOMMBIX OJI0 (UTO
¥ CTAJ0 TPUYMHOMN CO3JaHUS JAHHOM TaOJUIIBI), OJHOTO CTOJIOIA per-
son_id mis obecmeueHMsT YHUKAJIBLHOCTU B TabJuile HemocTtaTouHo. Ilo-
9TOMY IIEPBUYHBIA KJIIOU JAHHOM TaOGJUIIBI COCTOUT M3 ABYX CTOJIOIIOB:
person_id u food.

e Tabauma favorite_food comepKuUT APYToii TUI OTPAHUYEHUS — 02PAHUYe-
Hue gHewHezo katoua (foreign-key constraint). OHO orpaHUYMBAET 3HA-
yeHusA cToJ0Ia person_id Tabaunbel favorite_food, M03BOJIASA eMy BKJIIO-
YaTh TOJBKO Te 3HAUEHUA, KOTOPBIe ecTh B Tabauiie person. Ilpu Takom
OrpaHMYEHUH He IIOJYUYUTCS BKJIIOUNTD B TabuIty favorite_food cTpoky,
TOKAa3bIBAIOIIYIO, UTO person_id 27 JIOO0UT HUIIILY, €CJIU B TAOJIHUIIE Person
HET CTPOKHU CO 3HaUYeHUueM 27 IJid person_id.

.

! = Ecian IIp1 CO3JaHUMN Ta6JII/II_U:I OrpaHMYeHNre BHEIIIHEro KJilo4ua He
as OBLIIO YKA3aHO, €r0 MOKHO JOOABUTH II033Ke ¢ MOMOIIBIO 0IIepaTopa
‘) M glter table (BMeHMTB TA6IMIY).

ITociie BeIMOJIHEHUA BBIpaXKeHHUA create table mo Komamae describe Oyaer
BBIBEJIEHO CJEaYIOIIee:
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mysql> DESC favorite_food;

S S fommooo oo Fommmmmo oo Fommmoo +
| Field | Type | Null | Key | Default | Extra |
L R R Foooo Fommmmo - Fomomoo +
| person_id | smallint(5) unsigned | | PRI | O | |
| food | varchar(20) | | PRI | | |
F R P R E— Fommmmme oo Fommmmee +

Temeps, Korga ecThb TA0JUIA, CASAYIOIIUM JOTUUYHBIM IIIaroM Oyzer moda-
BUTH B Hee Koe-KaKue JaHHLIe.

3anonHeHne u 3SMeHeHue TaGHI/ILI,

Wmesa Tabauiel person m favorite_food, MOMKHO MPUCTYIUTH K M3yUEHUIO
yeTbipex SQL-BuIpakenuit Ajna paboTsl ¢ JaHHBIMU: insert, update, delete
u select.

BctaBka gaHHbIX

ITockoJIBKY IIOKA UTO B Hamux Tabaumax person u favorite_food meT mau-
HBIX, U3 YeThipex SQL-BhIpakeHUH 1A paboThl C JaHHBIMU IEePBLIM pac-
cMOTpUM insert. B BeIpaskeHUH insert Tpu OCHOBHBIX KOMIIOHEHTA:

e VIms TabIUIIBI, B KOTOPYIO JOJYKHBI OBITH JOOABJIEHEI JaHHbBIE.
e JmeHa Tex CTOJOIOB TaOJIUIILI, KOTOPbhIE MOJKHBI ObITH 3AII0JTHEHEI.
e 3HaueHUs, KOTOPLIMHU JOJKHEI OLITH 3aI0JTHEHBI CTOJIOIIHI.

Taxum o6pa3om, He 00A3aTeJIbHO IPEJOCTABIATEL JaHHbIE AJA BCeX CTOJIO-
IIOB TAOGJUIILI (€CJIM TOJBKO BCE CTOJIOIBI TAGJUIILI He OBLIIN OIpeaesIeHbl
Kak not null). B HEKOTOPBIX cayUYasdAX CTOJIOIbI, He BKJIIOUEHHBIE B MUCXOI-
HOe BhIpasKeHue insert, OyAyT 3all0JHEHBI II03XKe ¢ IIOMOIIbIO BRIPAXKEHU A
update. BeiBaer, uTo cTOJI0EI B KAaKOIi-TO CTPOKe BOOOIIe HUKOTIa He 3a-
TOJHAETCS NAHHBIMU (HAIpPUMep, ecJu 3aKa3 IIOKYIaTeslsd OTMeHseTCs
JIo TIOCTaBKH, cToJIbeIr ship_date ocTaeTcss He3aIOJTHEHHBIM).

dopmMupoBaHMe YNCNOBbIX Kiltoyen

IIpe:xx e ueM 3aIIOJTHUTE TAOJIUITY PErSON JAHHBIMHU, II0J€3HO O0CYAUTD IIPO-
mecc (POPMHUPOBAHUS 3HAUEHUN UYHCJIOBBIX HMEPBUUYHBIX KJmoueil. Kpome
BbIOOpA umca «0T )oOHAPsSI» €CTh JBa BapruaHTAa:

e Haiitu B Tabiuile camoe 6OJIbIIIOE HA MaHHBLIN MOMEHT 3HAUeHUe IIep-
BUYHOIO KJII0Ua ¥ IpubaBUTh 1.

e TlosBosuTts cepBepy Bl npefocTaBuThL 3HAUEHUE.

XoTsaA MepBbIil BAPUAHT U KayKeTCA JOIMIYCTUMBIM, OH CTAHOBUTCA ITpobJieMa-
TUYHBIM B MHOTOIIOJIb30BATEIbCKOM Cpele, IMOCKOJLKY MBa I0Jb30BATEN
MOT'YT OTHOBpPEMEHHO paboTaTh ¢ TaOJIUIEH 1 CreHepHUPOBATh OJHO M TO Ke
3HaUEeHVE MePBUYHOTO KJioua. Hampotus, Bce cepBepnl B, mpucyTcTByIO-
e CeroAHs Ha PhIHKe, 00ecrIeurBaIOT 0ojiee HaHeKHbI, 0oJiee yCTOHUM-
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BBIH K OIIIMOKAM MeToJ (pOpMUPOBAHMSA YMCJIOBLIX KJtouei. IHoraa, Hamrpu-
mep B Oracle Database, ucnosnb3yercsa oTAeIbHBIN 00BEKT cXeMBbI (HasbIBae-
MBI nocnedosamenvHocmoio (sequence)). Oguaxo B cayuae ¢ MySQL mazmo
IPOCTO BKJIIOUUTH IJIA CTOJIOIA MEPBUYHOTO KJIIOYUA CBOMCTBO auto-incre-
ment (asmonpupauierue). OGBIYHO 9TO AeJIaeTCs IIPYU CO3TAHUHU Ta0IUIThI, HO
MBI 3aHMMAaeMCs STUM ceiuac, YToObI U3YUUTh elre ogHo SQL-BeIpakeHue
yIpaBJIeHUA CXEeMOM, KOTOPOe MEHET ONMUCAHNE CYIIIECTBYIOMIEH TabIUIThI:

ALTER TABLE person MODIFY person_id SMALLINT UNSIGNED AUTO_INCREMENT;

9To BRIpaKeHue, II0 CYIIeCTBY, llepeompeesdeT crober person_id Tabmim-
el person. Temeps koMaHzAa describe g 3To# TabIUITBI OTOOPASUT aTpPU-
OyT aBTOIpPUpAIIEHUA B CTOJOIE Extra qia person_id:

mysql> DESC person;

| person_id | smallint(5) unsigned NULL | auto_increment |
. | | |
|- | | |
| . | | |
IIpu BBOMEe maHHBIX B TAOJHUILY PErSOn IMPOCTO 3ahaiiTe sHaueHue Null miia
crosbma person_id, u MySQL 3amoJHUT CTOJI0EI CAEAYIONUM JOCTYIITHLIM
YuCcJIOM (IJIs1 CTOJIOIOB ¢ aBToupupaInenuneM MySQL mmo ymoauyaHUIO HAUM-
HaeT oTcuer ¢ 1).

BbipaxkeHue insert

Temneps, KOTAa BCe pACCTABJIEHO II0 MECTaM, IIopa J006aBUTh Koe-KaKue JaH-
uole. Cieyroliee BEIPAYKEHNE CO3LaeT B TAGIUIIE PErSON CTPOKY AsiA Buibsa-
ma Teprepa (William Turner):

mysql> INSERT INTO person

-> (person_id, fname, lname, gender, birth_date)

-> VALUES (null, ‘'William', 'Turner', 'M", "1972-05-27");
Query OK, 1 row affected (0.01 sec)

Oo6paruas cBa3b («Query OK, 1 row affected») coobimaer, uTo cuHTaKCUC
BRIPAYKEHUA MPABUJILHBIA M UTO B 0a3y HAaHHBIX Oblia moGaBjeHA OmHA
CTPOKa (IIOCKOJBKY 3TO OBLIO BhIpaskeHme insert). C mOMOIIBIO BBIpasKe-
HuA select MOYKHO YBUIETH TOJIBKO UTO A00ABJIEHHBIE B TA0JIUIY JaHHBIE:

mysql> SELECT person_id, fname, lname, birth_date
-> FROM person;

oo Fommmmmm oo Fommmooo Fommmmm o +
| person_id | fname | lname | birth_date |
oo Fommmmoo - Fommmoo o Fommmmm o +
| 1 | William | Turner | 1972-05-27 |
o [ . [ P, [ +

1 row in set (0.06 sec)
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Kak Bugure, cepBep MySQL remepupyer aad IepBUYHOrO KJOUa 3HaUe-
Hue 1. ITockoabKYy B Tabauile person BCero ogHa CTPOKa, s He CTaJ YKas3bI-
BaTh, KaKasg MMEHHO CTPOKA MeHs MHTepecyeT, U IIOIPOCTY U3BJEK BCe
CcTpoKU Tabyuiibl. Eciii 6bI CTPOK OBLIO HECKOJIBKO, MOXKHO OBLIO OBI 1004~
BUTB OJIOK where M yKasaTb, YTO TpeOyeTcs M3BJIeYb NJaHHBIE AJIsI CTPOKH,
3HAUeHUe Person_id KOTopoi paBHO eUHUILE:

mysql> SELECT person_id, fname, lname, birth_date
-> FROM person
-> WHERE person_id = 1;

oo Fommmme o Fommmmeo oo +
| person_id | fname | lname | birth_date |
oo oo Fommmme o Fommm e +
| 1 | William | Turner | 1972-05-27 |
oo Fommmmme oo oo oo +
1 row in set (0.00 sec)

B nannoMm 3anpoce 3ajaeTca KOHKPeTHOe 3HaUeHUe ITepBUYHOrO0 Kioua. Ho
JIJLA TIOMCKa CTPOK MOJKET MCII0JIL30BaThCA JI000i CTOI0eI] TaOJUIIbI, O UeM
CBUETEJHLCTBYET CJIEAYIONUH 3aIIPOC, BEIOUPAIOIUHA BCe CTPOKY, CTOJIOIII
1lname KOTOPEBIX comepsKaT 3HaueHue ' Turner ':

mysql> SELECT person_id, fname, lname, birth_date
-> FROM person
-> WHERE 1lname = "Turner’;

1 row in set (0.00 sec)

IIpex e yueM ABUraThCcA AAJbIIE, CAENAI0 HECKOJLKO 3aMEUYaHUi OTHOCH-

TeJBbHO IIPEeABIAYIIETO BhIPAKEHU insert:

e He 3amadbl 3HaYEHNU HU AJS OGHOI'O CTOI0IA agpeca. 9TO HOPMAILHO,
IMOCKOJIBKY [JIA HUX JOIyCKAaeTcsa 3HaueHue null.

e Jlna cronbia birth_date 6B1JI0 mpegocTaBIEHO CTPOKOBOE 3HaueHue. I1o-
CKOJIbKY CTPOKa COOTBETCTBYyeT (hopMaTy, IpHUBeAeHHOMY B Tabj. 2.4,
MySQL mpeo6pasyert ee 114 Bac B IaTy.

e KosnuecTBO U TUIILI CTOJIOIIOB U IIPEOCTABISIEMbIX 3HAUEHUHN MOKHBI
coBmafaTh. Eciin yKasbIBaeTCA CeMb CTOJIOIOB U ITPEIOCTABISAETCS TOIb-
KO IITeCTh 3HAUEHWI, UMW eCJIV IIPeJOCTaBJIeHHbIe 3HAUEHUA HE MOTYT
OBITH ITPe00PA30BAHBI B COOTBETCTBYIOIIUY TUII JAHHBLIX IJISI COOTBETCT-
BYIOIIIETO CTOJIOIA, BbI IIOJIYUUTE OIITHOKY.

BuibAaM TakyKe mpemocTaBUJ MHGOPMAIINIO O CBOMX JIOOMMBIX OJIOZaX.
Bot Tpu BBIpakeHUs BCTaBKU, IO3BOJIAIOIINX 3allMCATh €ro KyJUHapPHBIE
IPEAIIOUYTEeHUA:

mysql> INSERT INTO favorite_food (person_id, food)

-> VALUES (1, 'pizza’);
Query OK, 1 row affected (0.01 sec)
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mysql> INSERT INTO favorite_food (person_id, food)
-> VALUES (1, 'cookies');

Query OK, 1 row affected (0.00 sec)

mysql> INSERT INTO favorite_food (person_id, food)
-> VALUES (1, 'nachos’);

Query OK, 1 row affected (0.01 sec)

A BoOT 3ampoc, usBJeKawIuil J00uMble 60ga BuiabaMa B addaBUTHOM
IoPsAIKe ¢ IOMOIIbIo 6J10Ka order by (YIOPAZOUYUTH I10):

mysql> SELECT food
-> FROM favorite_food
-> WHERE person_id = 1
-> ORDER BY food;

| cookies |
| nachos |
| pizza |

3 rows in set (0.02 sec)

Biok order by yKasbsIiBaeT cepBepy, KaK COPTHPOBATH AaHHBIE, BO3BpAIIlae-
Mble 3ampocoM. Bes order by maHubIe TaGAUIBI OYAYT M3BJIEUYEHBI B IIPOU3-
BOJILHOM IIOPAIKE.

Yr066r BunbaM He CKydYasi, MOKHO BBITIOJIHUTH €IIle OJHO BhIpasKeHue in-
sert u o6aBuTh B TabauIty person Coiozen Cmurt (Susan Smith):

mysql> INSERT INTO person

-> (person_id, fname, lname, gender, birth_date,

-> address, city, state, country, postal_code)

-> VALUES (null, ‘"Susan’, 'Smith’, 'F', "1975-11-02°,

-> '23 Maple St.', ‘Arlington’, 'VA', "USA', '20220');
Query OK, 1 row affected (0.01 sec)

Ecau cHOBa 3ampocuTh TabaUIly, MBI YBUAUM, UYTO cTpoKe ChIO3€H B Kaue-
CTBe IePBUYHOTO KJII0Ua ObIJI0 IPUCBOEHO 3HAUEHME 2;

mysql> SELECT person_id, fname, lname, birth_date
-> FROM person;
[ P e o o +

| person_id | fname | Iname | birth_date |
o Fommmmmm o Fommmm o S, +
| 1 | William | Turner | 1972-05-27 |
| 2 | Susan | Smith | 1975-11-02 |
oo Fommmmmm oo Fommmme o oo +
2 rows in set (0.00 sec)

OOHoBNeHue aaHHbIX

IIpu mepBUYHOM BBOJEe MH(MpOpMaIiuu B Tadbauiy o Buabame TepHepe B BbI-
pakeHnwme insert He OBLIM BKJIIOUEHBI JaHHBIE AJIA PA3JINUHBIX CTOJIOITOB a-
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peca. Cienyroliee BbIpakeHUe ITOKA3LIBAET, KAK 3aIIOJHUTH 9TU CTOJIOIIBI
C IIOMOIIBIO BEIpasKeHUs update:

mysql> UPDATE person
-> SET address = "1225 Tremont St.',
-> c¢ity = 'Boston’
-> state = 'MA',
-> country = "USA",
-> postal_code = '02138°
-> WHERE person_id = 1
Query OK, 1 row affected (0.04 sec)
Rows matched: 1 Changed: 1 Warnings: 0

CepBep OTBETHJI OIBYCTPOYHBIM coolIirieHumeM: dpasa «Rows matched: 1»
(ITogxogAux CTPOK: 1) TOBOPUT O TOM, UTO YCJIOBUA GJIOKA Where COOTBeT-
CTBYIOT TOJILKO OJHOI CTpOKe Tabauiisl, a «Changed: 1» (Usmeneno: 1) o3-
HavaeT, 4To Oblja M3MeHeHa OfHA CTPOKa Ta0auilbl. IIOCKOJIBKY B 0JI0Ke
where sajjaH MePBUUYHBIN KJOUY CTPOKW BuibsimMa, UMEHHO TaK W JOJKHO
OBIJIO TPOM30MUTH.

Kak Bugure, ogHHMM BBIpaskeHHeM Update MOMKHO M3MEHSTHL HECKOJIbKO
cT010110B. OZHUM BBEIPAKEHNEM TAKKe MOMKHO U3MEHATH HECKOJIBKO CTPOK
B 3aBUCHMOCTH OT YCJIOBHI OGyioKa where. PaccMoTpuM, K IpuMepy, YTO
TIPOU3OIIILIO ObI, ecJu OBbI 6JI0K Where BBITJISAAEN CAeAYIONTNM 00pasoM:

WHERE person_1id < 10

ITockonbKy 3HaueHue person_id m y Bunsama, u y Crio3eH meubite 10, us-
MEeHEeHUAM IOABEPTHYThCA 00e cTpoKu. Eciiu ommycTuTh 0JIOK where coBceM,
BBIpasKeHue update oOGHOBUT BCE CTPOKHU TAGJIMIIHI.

YaaneHue AaHHbIX

IToxo:xe, Buabsim u Cbio3eH He BIOJHE JAISAT APYr C APYTLOM, IO3TOMY
OIUH 13 HUX AoJKeH yiuTu. IlockoabKky Buiabam 6611 mepBuiM, Chio3eH 0y-
JeT BeXKJIUBO «BBICTaBJIEHA» BEIpasKeHUeM delete:

mysql> DELETE FROM person
-> WHERE person_id = 2;
Query OK, 1 row affected (0.01 sec)

OnusTh sKe AJIA BBIfEJIEHNA WHTEPECYIOIIeil CTPOKU MCIIOJIb3yeTCd IMepPBUY-
HBII KJIIOU, [I09TOMY U3 TaOJIUIII YIAIAETCSA BCero oqua cTpoka. Kak u B ciry-
yae BeIpasKeHus update, MOMKHO yIAJIUTh U HECKOJBbKO CTPOK. Bce 3aBucur
OT ycJIOoBUit, 3afaHHBIX B 0J10Ke where. Ecoiu 610K where omyiiies, OyaAyT yaa-
JIEHBI BCE CTPOKH.

Korpa nopraTca xopoluve Bblpa)keHus

Ho cux mop Bce SQL-BbIpaskeHUsA M5 PAaOOTHI C JAHHBIMU, ITPUBEICHHbBIE
B BTOI1 IyiaBe, OBLIN IPABUIbHLIMYA U UI'PaJiu 1o npasmiaaMm. OgHaKo, UCXO0-
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IS U3 ommMcaHuu Tabaulr person u favorite_food, y Bac ecTh MHOTO BOBMOK-
HOCTel HazeaaTh OMIMOOK IPU BCTaBKe MJIM M3MEHEHUHU NAHHBIX. B aToM
paszesie mpuBeeHbl HEKOTOPhIE U3 PACIIPOCTPAHEHHEIX OIIMOOK U MMOKAa3a-
HO, KaK cepBep MySQL OyxeT Ha HUX pearupoBaTh.

HeyHuKanbHbIN NepPBUYHBbIN KITIOY

ITockonbky onrcanusa Tabaul, BKJIIOYAIOT CO3/JaHNe OTPaHUYEeHUI IepBUY-
HOTO KJioua, MySQL npoBepur, 4To6bI B TAOIUITHI He BBOAUINUCEH JYOJIUDY-
romue 3HaueHuda. Cienyioliee BhIpaKeHUe JeJIaeT IONBITKY O00NTH CBOM-
CTBO aBTOIIPUpAIIleHUA CTOIOIA person_id u co3naTh B TabIUIlE PErson eIre
OIHY CTPOKY CO 3HaYeHMeM person_id, paBHbIM 1:

mysql> INSERT INTO person

-> (person_id, fname, lname, gender, birth_date)

-> VALUES (1, 'Charles’, 'Fulton’, 'M', '1968-01-15");
ERROR 1062 (23000): Duplicate entry '1° for key 1

Huuro He meriaer (1o kpaiiHeii Mepe, B TEKYIIIeH cxeMe) co3JaTh ABe CTPO-
KU C UAEHTUYHLIMUA UMEHAMHU, afpecaMu, JaTaMu POKICHUS U T. A., €CJIHU
B cTOJIOIE person_id y HUX pasHble 3HAUEHUS.

HecywiecTBylOW NI BHELLHNI KITIOY

Onwucanue tabaunsl favorite food BKJIOUAeT co3gaHKUe OTPAaHUUYEHUS
BHEIITHETo KJIoua JJIA CTOJIOa person_id. 9To orpannyeHne rapauaTUupyer,
YTO BCe 3HAUEHUA person_id, BBegeHHbIe B Tabauity favorite_food, mmeior-
cd B Tabauiie person. BoT UTo Ipom30IILI0 ObI IIPU IIOMBITKE CO3AAHUA CTPO-
KU, HapyIIaoIeil 9ToO OrpaHuYeHe:

mysql> INSERT INTO favorite_food (person_id, food)
-> VALUES (999, 'lasagna’);
ERROR 1216 (23000): Cannot add or update a child row:
a foreign key constraint fails

B stom cayuae Tabauma favorite_food cumraercsa douepreil (child), a Tab-
JuIla person — podumeaem (parent), mockoabKy Tabauita favorite_food sa-
BHUCHUT OT JaHHBIX TabauIlbl person. Eciu TpebyeTcsa BBecTH AaHHBIe B 00e
TaOJUIILI, cCHaYaja cjaeqyeT co3JaTh CTPOKY B parent, a 3aTeM ysKe MOYKHO
OyzmeT BBecTH JaHHBIE B favorite_food.

s OrpaHnYeHNs BHEIITHEr0 KJII0UA BLIMOJHSIIOTCHA, TOJIbKO €CJIU Ta0Iu-
as bl CO3JAIOTCA C MCIIOJIb30BaHMEM MexaHm3Ma XpaHeHus InnoDB.
AN ‘_;‘ Mexanusmsl xpaneaus MySQL o6cy:xgatored B riiase 12.

MNpymeHeHne HepONYCTUMbIX 3HA4YEHUN

Croaberr gender TaOJUIILI PErson MOMKET MMeTh TOJILKO ABa 3HAUeHHsA: M’
OIS MYKUMH 1 ' F' 14 sxeHInmuH. Ecau mo omnbKe gegaeTcs IIOIBITKA 3a-
IaTh J00oe Apyroe 3HaueHune, OyAeT IMOJyUeH CIeIYIOIUI OTBeT:
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mysql> UPDATE person

-> SET gender = 'Z’

-> WHERE person_id = 1
Query OK, 1 row affected, 1 warning (0.01 sec)
Rows matched: 1 Changed: 1 Warnings: 1

Bripaskenue update He majo cOoit, HO OBLIO CHOPMUPOBAHO MIPEAYITPErKIe-
Hre. YToObl yBUAETh OIMCAHUE IIPENYIIPEsKISHNA, MOKHO BBIIOJIHUTD KO-
MaHAY show warnings (mokasaTh IpeayIpesKIeHnsT):

mysql> SHOW WARNINGS:

Fommmmmmoo fommmoe e +
| Level | Code | Message |
Fomme - Foeo - o +
| Warning | 1265 | Data truncated for column 'gender’ at row 1 |
o [ o +

1 row in set (0.00 sec)

ATo A Ha3BaJ ObI 6e30nacHoil ouLubroil (soft error), MOCKOIbKY cepBep MySQL
He 3a0paKoBaJ BhIPasKeHIe, HO TaKKe U He IIPOM3BeJ OJKIAAEMbIX Pe3yJIbTa-
TOB. UTOOBI PEIIUTH 9Ty Ipodsemy, cepBep MySQL 3amosrasieT cToabderr gender
IIyCTOU CTPOKOI (' ') — OIpesesIeHHO He T€M, YTO IPE/II0JIarajaoCh MOJYINTh.
JInuHo g mpexamoues 6bI, YTOOBI BhIpaskeHue ObLIO OTBEPTHYTO C COOOIIeHeM
00 omubKe, YTO 1 caeaau Obl OOJBIITMHCTBO APYTrux cepBepoB BII.

HepencrButenbHble NpeobpasoBaHna gar

Ecnm npennaraemas 1A 3amioJIHEHUA cT0JI0A date CTPOKA HE COOTBETCTBY-
eT oxxumaemMomy (popmary, 6yzer chopmrpoBaHa aApyras 6e3onacHas ommo-
ka. Bor nmpumep mcnosnb3oBaHuA dopmaTta gaThbl, HE COOTBETCTBYIOIIETO
OpuMeHAeMOMY 10 yMoJdaHuio «YY Y Y-MM-DD»:

mysql> UPDATE person

-> SET birth_date = 'DEC-21-1980"

-> WHERE person_id = 1
Query OK, 1 rows affected, 1 warning (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 1

Komammga show warnings BeIZaeT ciaenyrolree:

mysql> SHOW WARNINGS;

o Fome o e +
| Level | Code | Message |
oo oo Fommmee o +
| Warning | 1265 | Data truncated for column 'birth_date’ at row 1 |
Fommmmm oo oo o +

ITockoabKy 5T0 cTobeIr TrIia date, birth_date He MOXKeT OBITH ITyCTOM CTPO-
Koii, moaromy MySQL samaer suauerue '0000-00-00", Kak IOKAa3aHO HUMKe:

mysql> SELECT birth_date
-> FROM person
-> WHERE person_id = 1
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Fomm e - +
| birth_date |
o +
| 0000-00-00 |
[ S +

Onars ke a ObI IIPeAIIoUue IpeIyIPesKIeHII0 OIINOKY, IIOCKOJIBLKY ceiuac
B TaOJUITYy person BHeceHbI HeBepHEbIe faHubIe (0000-00-00).

BbaHKOBcCKad cxema

Hasee B KHUTE HCIIOJb3YyeTCsA I'PyIa TabJuIl, MOAEIUPYIOIINX OaHK, 00-
CJIYKUBAIOIIUHA HEOOJIBIIION HaceJeHHbIN MyHKT. Cpean aTux TabJaIuI MOMK-
HO Ha3BaTh Employee (coTpymHUK), Branch (otmemenue), Account (cuer), Cus-
tomer (kJaueHT), Product (ycamyra), Transaction (Tpamsakmus) u Loan (3aem).
Bcrio cxemy u mpuMep JAHHBIX CJIeAyeT CO3aTh MOCJe BBITIOJHeHud 13 1a-
TOB JJIs 3arpy3Ku cepBepa MySQL u ¢opMupoBaHuUA mpuMepa TaHHBIX,
IpUBeIeHHBLIX B Hauaje 3Toi ryiaBhl. [JuarpaMmy ¢ TabauItlaMu, UX CTOJIO-
IMaMu ¥ CBA3IMY MOYKHO YBUAETH B IPUJIOKeHUU A.

B Tab6u. 2.9 mokasaHbI Bce TabJIUIbI, HCIIOJIb3yeMble B 0AHKOBCKOI cXeMe,
¥ JaHbl X KPaTKHe OIIMCaHudA.

Tabnuya 2.9. Onucanus 6aHKOBCKOIL cXeMbl

Taoauma Onucanune

Account KoHKpeTHBIN cueT, OTKPBITHIN A1 KOHKPETHOrO KJINEHTa

Business Knuenr-ropuanueckoe JguIo (mogTun Tabauitsl Customer)

Customer dusuyecKoe NN I0PUIUUECKOe JINI0, N3BECTHBIE OaHKY

Department T'pynna corpyauukoB 0aHKa, peajusyiomias oIpeaesieHHYIO OaH-
KOBCKYIO0 QYHKITHIO

Employee YenoBek, paboTalomiuii B 0aHKe

Individual Kauenr-dusuueckoe suito (moarun Tadbauibt Customer)

Officer Ye0BEK, KOTOPOMY Pas3pelneHo BECTH JIeJia OT JINIa KJINeHTa-I0PU-

IUYEeCKOro Juia
Product Veayra 6anKa, mpegiaraeMasa KJIMeHTaM
Product_type |I'pynma ¢pyHKIIMOHAIBHO CXOMKUX YCIYT

Transaction Wsmenenue 6asiamca cuera

He 6oiiTech sKCIIEPUMEHTUPOBATE C TAOJIUIIAMU, 100ABIANTE COOCTBEHHBIE
TabJINIBI, YTOOBI PACIINPUTL OM3Hec-GYHKIMIO 0aHKa. YTOOBI MOJTYUYUTH
TapaHTUPOBAHHO HETPOHYTHIM IIPUMEpP AAHHBIX, BCETJa MOYKHO VIAJIUTH
Bl 1 BoccTaHOBUTH €€ 13 3arpysKeHHOTO (haiiia.

Yro6BI TOCMOTPETH AOCTYIHBIE Ta0aUIbl BJl, MOMKHO HCIOJb30BATH KO-
MaHAy show tables:
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mysql> SHOW TABLES;
| Tables_in_bank |

| account

| branch

| business |
| customer |
| department |
| employee |
| favorite_food |
| individual |
| officer |
| person

| product

| product_type |
| transaction |
4

13 rows in set (0.10 sec)

Bwmecre ¢ 11 TabaunamMu 0aHKOBCKOM CXeMBbI B CIIMCOK BOIILIM ABE TA0JIN-
IbI, CO3MaHHBIE B 3TOH ryaBe — person u favorite_food. OTu TabauIel He Oy-
IyT UCIIOJb30BATLCS B IMOCIEAYIOIINX IJIaBaX, IO9TOMY UX MOXKHO CBOOOI-
HO YIAJUTD C IIOMOIIBIO CIENYIOIINX KOMAaHTI:

mysql> DROP TABLE favorite_food;
Query OK, 0 rows affected (0.56 sec)

mysql> DROP TABLE person;
Query OK, 0 rows affected (0.05 sec)

ITocMoTpeTs CTOIOITLI TAOIUITBI MOXKHO C IIOMOIIBI0O KOMAHALI describe. BoT
IpuMep pes3yIbTaTa BBITTOJHEHUA 9TOM KOMAHIBI AJIa TabIUIIBI customer:

mysql> DESC customer;

[ o Fommmoe Fommoe O oo +
| Field | Type | Null | Key | Default | Extra
oo o Fommmee oo e oo Fom e +
| cust_id | int(10) unsigned | | PRI | NULL | auto_increment

| fed_id | varchar(12) | | | | |
| cust_type_cd | enum('I", 'B") | | | I | |
| address | varchar(30) | YES | | NULL |

| city | varchar(20) | YES | | NULL |

| state | varchar(20) | YES | | NULL | |
| postal_code | varchar(10) | YES | | NULL | |
oo oo oo Fommoe oo oo +
7 rows in set (0.03 sec)

YeMm cBoGOAHEE BB OyZeTe UYBCTBOBATE cebs ¢ mpumepoM BII, Tem mousaTHEE
OyayT IPUMEPHI 1, CJIEJOBATEIbHO, KOHIIEIIINN, IIPEACTaBIeHHbIE B CJIe-
IYIOIUX TJIaBax.



A30yKka 3anpocoB

ITepBBie fnBe TyIaBBI COZEPIKANV HECKOJBKO IIPMMEDPOB 3aIPOCOB K 6azam
TaHHBIX (T.e. BhIpaskenuit select). Temeps mpurio Bpems moOamKe pac-
CMOTPEeTh Pa3HbIe YaCTHU BBIPAKEeHUA Select U uX B3amMOIefiCTBHE.

MexaHuka 3anpoca

IIpe:xme ueM aHAJIM3UPOBATh BhIpasKeHUe select, JIIOOOMBITHO Y3HATDH, KakK
cepBep MySQL (uu, Koo Ha TO TOIILIO, J1000% cepBep BJl) BhITTOMHALT 3a-
mpockl. Eciiu BBI MCIIONIb3yeTe KINEHTCKYIO TPOTrPaMMy KOMAaHIHOM CTPOKYU
mysql (4TO0 A mpenmosiaraim), TO Y)Ke 3aperuCTPUPOBAIVICH Ha CepBepe
MySQL, mpemocTaBuUB CBOM WM IIOJIB30BATENs M IapoJib (M, BOZMOMKHO,
uMsA X0cTa, ecau cepBep MySQL BBIIOJIHSIETCS Ha APYroM KOMIIBIOTEpe).
Kak ToiabKO cepBep MPOBEPUJ MPABUJIBHOCTH KMMEHM II0JIb30BATENS
¥ IIapoJid, IJIs Bac cosnaeTcs coeamaerue ¢ BII. 9To coeguHeHmMe yaep:KuBa-
eTcs 3alPOCUBIIUM ero IPUIoKeHreM (KOTOPBIM B JaHHOM CJIyYae SBJISeT-
Cs MHCTPYMEHT mysql) 1o Tex mop, MoKa MPUJIoKeHre He BHICBOOOAUT COeIu-
HeHUe (HalipuMep, B pe3yJbTaTe BBeJeHUA KOMAHABI quUit) MU IIOKA COemM-
HeHUe He OyIeT 3aKPhITO cepBepoM (HallpuMep, IIPU BHIKJIIOUEHU CcepBepa).
Kaxmaomy coequnenuio ¢ ceppepom MySQL mpucBamBaeTca uaeHTU(DUKA-
Top (ID), mpemocTaBasAeMbIi IOJIH30BATEIIIO CPA3Y ITOCTE PETUCTPATINN:

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 2 to server version: 4.1.11-nt

Type ‘help; " or '\h' for help. Type '\c¢' to clear the buffer.

B mammom cayuae ID coemubenusa — 2. ra nuHpopMaIusd MOMKET OBITh II0-
ges3Hoi agmuHucTpaTopy Bl B ciiyuae kakux-ambo HemoJsanok. Hampu-
Mep, ecau TpebyeTcsa IMpepBaTh IJIOX0 C)OPMUPOBAHHBIN 3aIIpoC, BHIIIOJI-
HAMOIIUNCA YacaMu.

Ilocie TOro Kak cepBep OTKPBLLI COeIWHEHNE, IIPOBEPUB SOCTOBEPHOCTD
HNMEHH IIOJb30BaTeJId N IIapoJid, MOMHO BBIIIOJHATH 3aIIPOChI (I/I apyrue
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SQL-Bripakenus). IIpu xakaoM salrpoce mepen BBIIOJHEHNUEM BbIpaske-
HUSA cepBep MpoBepsieT caenyiolee:

e FKcTb u Y BacC pa3pelieHne Ha BbIIIOJITHEHUE BI:Ipa}ReHI/IH?
e Ectb siu y Bac paspellieHure Ha JOCTYI K HeOOXOAUMBIM JaHHBIM ?
e JIpaBujeH Jiu CHHTAKCHUC BbIPAKeHU?

Ecau BeIpaskenne MpoOXOIUT BCe TPU TECTA, OHO IIepegaeTcsa OnmumMu3amo-
Py 3anpocos, paboTa KOTOPOI'o 3aKJIIOUaeTCs B ollpeeIeHny Haubosee ad-
eKTuUBHOTO cr1oco0a BHIMOJIHEHUA 3anpoca. OUNTUMHU3aTOP PACCMOTPUT I10-
PALOK COeAVMHEHUs TabJINIl, IePeUnCIeHHbIX B 3aIIPOCe, U AOCTYIIHbIE WH-
JIeKCHI, 4 3aTeM OIIPENeJIUT NJAAH 8blNOJHEHUS, UCIOJIb3YEeMbIN CepBepOM
IIPY BBIIIOJHEHNUHN 3TOTO 3aIIpoca.

MsHuorue 13 Bac 3aHTEPECYIOTCA T€M, KaK IIOHATH U BO3/eHCTBOBATh
Ha BbI00OD cepBepoM Bl miana BeImosHeHUA. UuTaTean, NCI0Ib3YIO-
mue MySQL, moryT nocmotpers KHUry « High Performance MySQL»
(O’Reilly). Kpome mpouero, Bbl HAyYNTECh T€HEPUPOBATh NHIEKCHI,
aHAIU3UPOBATH IIJIAHLI BHIIIOJTHEHN S, OKa3bIBATh BIUSAHIE HA OITH-
MU3aTOP IIOCPELCTBOM IIOJCKA30K 3aIllpoca X HaCTpauBaTh IapaMeT-
pBI 3amiycKa cepBepa. s moabsoBareseii Oracle Database uiau SQL
Server ecTb IeCATKY KHUT II0 9TOM TeMaTUKe.

,.
o

= h
-5

IIo 3aBepIIeHMY BBIIIOJHEHNS 3aIIPOCa CePBeP BO3BpAIllaeT B BHI3BIBAIOIIEE
OpuJoKeHNe (OIMATH JKe B MHCTPYMeHT mysql) pesyavmupyrowuii Ha6op
(result set). Kax OblI0 yIIOMAHYTO B TJIaBe 1, pe3yabTUPYIOMUA HaOOP —
3TO IPOCTO elrie OfHa TabJanIla CO CTPOKamMu u ctoJibiamu. Eciu mo sanpocy
He yJaeTrcs HalTU HUKAKWX JaHHBIX, HHCTPYMEHT mysql oro6pasur coob-
meHue, IpUBeeHHOe B KOHIE CJIEAYIOIero mpumMepa:

mysql> SELECT emp_id, fname, lname
-> FROM employee
-> WHERE lname = 'Bkadfl’
Empty set(0.00 sec)

Ecnu sanpoc BosBpaliaeT oHy uau 0oJiee CTPOK, IIporpamMma (popMaTupy-
eT pes3yJbTaThl, J00ABJSAA 3aTOJOBKHU CTOJIOIOB U OOBOASA CTOJIOIBI PAMKO
3 CUMBOJIOB -, | ¥ +, KQK MIOKA3aHO B CJIEAYIOIEeM IpuMepe:

mysql> SELECT fname, lname
-> FROM employee;

Chris Tucker

oo [ +
| fname | lname |
oo Fommmmee +
| Michael | Smith |
| Susan | Barker |
| Robert | Tyler |
| Susan | Hawthorne |
| John | Gooding |
| Helen | Fleming |
| \ |
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| Sarah | Parker |
| Jane | Grossman |
| Paula | Roberts |
| Thomas | Ziegler |
| Samantha | Jameson |
| John | Blake |
| Cindy | Mason |
| Frank | Portman |
| Theresa | Markham |
| Beth | Fowler |
| Rick | Tulman |
oo Fommmmm - +

18 rows in set (0.00 sec)

ITOT 3amIpoc BO3BpAIAET UMeHA U (haMMINYM BCeX COTPYIHUKOB U3 TabJIm-
bl employee. ITocse oToOpaskeHMa mocaeHEN CTPOKY JAHHBIX NHCTPYMEHT
mysql BEIBOOUT Ha 9KPaH COODIeHNE, YKA3BIBAIOIIEe, CKOJIBKO CTPOK OBLIO
BO3BpAIIleHO, B JaHHOM cjay4dae — 18 cTpokK.

bnoku 3anpoca

Bripaskenne select MoOryT oO0pasoBBIBATh HECKOJbKO KOMIIOHEHTOB, WJIU
onoko8 (clauses). Xora mpu pabore ¢ MySQL ob6s3aTelbHBIM SBJISETCA
TOJBKO OOWH m3 HuX (60K select), OOBIYHO B 3aIIpoC BKJIIOYAIOTCS, IIO
KpaiiHeil Mepe, ABa-TPU U3 IIIECTU JOCTYIIHBLIX 0JI0KOB. B Tabi. 3.1 mokasa-
HBI PasHble 0JIOKY U X HadHauYeHue.

Tab6auuya 3.1. Broku 3anpoca

Baok Hasnauenue

Select |OmpegessieT CTONOIBI, KOTOPHIE HOJIMKHEI OBITH BKJIIOUEHBLI B PE3yJIbTH-
pyroruit Habop 3ampoca

From VkasbiBaeT TabJUIBI, U3 KOTOPBIX MOJIMKHBI OBITh M3BJIEUEHBI JAaHHBIE,
U TO, KaK 9THU TAOJIUIBI JOJIXKHBI OBITH COeLMHEHbBI

Where OrpaHnuMBaeT YKCJIO CTPOK B OKOHUATEIBHOM DPe3yILTUPYIOIeM Habope

Group by |Hcmonbsyerca s IPYHIUPOBKHU CTPOK II0 OAMHAKOBBIM 3HAUEHUSAM
CTOJIOIIOB

Having |OrpaHu4yuBaeT YMUCJIO CTPOK B OKOHYATEJHLHOM Pe3yJIbTUPYIOIIEeM Ha0o-
Pe C IOMOIILI0 TPYIINPOBKY JaHHBIX

Order by | CopTupyeT CTPOKU OKOHUYATEIHLHOTO PE3yIbTUPYIOIero Habopa 1o 0fHO-
My uiu 60Jee CTOJIOIIaM

Bce moxazannbie B Ta0a. 3.1 6JJ0KU BKJIIOUeHBI B crnenudurkammio ANSI.
Kpowme Toro, ecTs errie HeCKOJIbKO 0JI0KOB, MCII0JIb3yeMbIX TOJIbKO B MySQL.
OHu O6yayT paccMOTpeHbI B HpuiaokeHun B. B caemyomux pasgegax MbI
monapoOHee PacCMOTPUM HCIIOJb30BAHNE IITECTH OCHOBHBIX 0JIOKOB 3amIpoca.
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Bnok select

Hasxe HecMOTpPA Ha TO, UTO OJIOK select ABJIsETCA IEePBHIM B BHIPAYKEHUN
select, cepBep Bl o6pabaThiBaeT ero ofHUM U3 TOcJaeqHUX . [IpruniHa B TOM,
YTO MPEXKIe YeM MOKHO OyIeT OIpeaenTh, YTO BKJIIOYATH B OKOHUYATEIb-
HBIN Pe3yJIbTUPYIOIINIT HA00p, HE0OXOAMMO 3HATH BCE CTOJIOIILI, KOTOPBIE
MO022iu Obl OBITH BKJIIOUEHEI B 3TOT Habop. IloaTomMy, UTOOGBI MOJHOCTBIO IO-
HATH POJb 0JI0Ka select, HaIo HeMHOTO pa3odpaTrbes ¢ 6;10koM from. Bor 3a-
Ipoc AJIs HavaJia:

mysql> SELECT =
-> FROM department;

oo o +
| dept_id | name |
oo o +
| 1 | Operations |
| 2 | Loans |
| 3 | Administration |
Fomm e o +

3 rows in set (0.04 sec)

B nanHOM 3ampoce B 6s10Ke from yKasaHa Bcero ogaa Tadsuia (department),
u 0JI0K select MOKas3bIBaeT, UTO B Pe3YJIbLTUPYIOIIUNA HaGOP JOJIKHBI OBITH
BKJIIOUEHBI 8ce CTOJIONBI (0003HAUEHO CHMMBOJIOM <«¥*») Tabauiibl depart-
ment. TOT 3aIIPOC MOKHO IIEPEBECTU HA €CTECTBEHHBIN A3BIK CJIETYIOITNM
obGpasom:

I i ITokaxu MHe Bce CTOJIOIBI TAGJIUITEI department.

LA
'\‘t' ' B
(153

Brei6paTh Bce cTOJI0IBI MOKHO HE TOJBKO C IIOMOIIbI0 CUMBOJIA 3BE3JOUYKH,
HO 1 SIBHO YKAa3aB MMeHAa NHTePEeCYIOINX CTOJIOIIOB:

mysql> SELECT dept_id, name
-> FROM department;

oo o +
| dept_id | name |
oo oo +
| 1 | Operations |
| 2 | Loans |
| 3 | Administration |
Fomm - Py +

3 rows in set (0.01 sec)

PesynbTaThl aHAJIOTWMYHBI IEPBOMY 3aIllpoCcy, IMOCKOJBKY B OJOKe select
yKasaHbI Bce CTOJOIBI TabauItkl department (dept_id m name). A MOKHO BBI-
OpaTh TOJBKO HEKOTOPBIE 13 CTOJIOIIOB TabaUITLI department:

mysql> SELECT name
-> FROM department;
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Py +
| name |
R +
| Operations |
| Loans |
| Administration |
R +

3 rows in set (0.00 sec)
Taxkum obpasoM, 3agaua 6JI0Ka select 3aKJII0UaETCA B CAETYIOINIEM:

Biok select ompegesiser, KaKue U3 BCEX BO3MOKHBIX CTOJIOIIOB AOJIMKHBI OBITH
BKJIIOUEHBI B Pe3yJIbTUPYIONINi Habop 3ampoca.

Ecau 6bI IPpUXOAMIOCH BBIOMPATH CTOJIOIIBI TOJBKO M3 TAOJIUIILI UJIN Tal-
JINI, YKa3aHHLIX B 0JI0Ke from, OBLIO ObI CKYYHOBATO. XOPOIII0, UTO MOYKHO
I00aBUTH OCTPOTHI, BKJIIOUUB B OJIOK Select TaKkue Belu, Kak:

e JluTrepasbl, HaIpUMep YUCJIa UJIU CTPOKU
e BripaxkeHus, manpumep transaction.amount » -1
¢ Bri3oBBI BCTpoeHHBIX (hyHKIIU, HatpuMep ROUND(transaction.amount, 2)

CrenymoIuii 3alrpoc JeMOHCTPUPYET UCIOIL30BaHMe CTOJIONA TabJIUITbI, JIU-
TepaJjia, BRIPAYKEHUA ¥ BI30BA BCTPOEHHOM (DYHKIIMY B OJHOM 3amIpoce K Tao-
auie employee:

mysql> SELECT emp_id,
-> "ACTIVE',
-> emp_id = 3.14159,
-> UPPER(1name)
-> FROM employee;

o _ o o~ o +
| emp_id | ACTIVE | emp_id = 3.14159 | UPPER(lname) |
oo oo o o +
| 1| ACTIVE | 3.14159 | SMITH

| 2 | ACTIVE | 6.28318 | BARKER

| 3 | ACTIVE | 9.42477 | TYLER

| 4 | ACTIVE | 12.56636 | HAWTHORNE

| 5 | ACTIVE | 15.70795 | GOODING

| 6 | ACTIVE | 18.84954 | FLEMING

| 7 | ACTIVE | 21.99113 | TUCKER

| 8 | ACTIVE | 25.13272 | PARKER

| 9 | ACTIVE | 28.27431 | GROSSMAN

| 10 | ACTIVE | 31.41590 | ROBERTS

| 11 | ACTIVE | 34.55749 | ZIEGLER

| 12 | ACTIVE | 37.69908 | JAMESON

| 13 | ACTIVE | 40.84067 | BLAKE

| 14 | ACTIVE | 43.98226 | MASON

| 15 | ACTIVE | 47.12385 | PORTMAN

| 16 | ACTIVE | 50.26544 | MARKHAM

| 17 | ACTIVE | 53.40703 | FOWLER

| 18 | ACTIVE | 56.54862 | TULMAN
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o Fomm e oo o +
18 rows in set (0.05 sec)

BripaskeHus 1 BeTpoeHHBIE QYHKIMY OYAYT MOAPOOHO PACCMOTPEHEI IO33Ke,
HO { XOTeJI JATh IPEJCTaBIeHNe O TOM, UTO MOYKET ObITh BKJIIOUEHO B OJIOK
select. Ecau TpebGyeTcs TOIBKO BBITIOJIHUATH BCTPOCHHYO (DYHKIIUIO UK BBI-
YHCJUTh IPOCTOE BBIPAYKEHME, MOYKHO BOOOIIe o0oiiTuch 6e3 Gsioka from.
Bort nnpumep:

mysql> SELECT VERSION( ),

->  USER( ),

->  DATABASE( )
S, S o +
| VERSION() | USER() | DATABASE( )|
o oo oo +
| 4.1.11-nt | 1rngsgl@localhost | bank
F R - S oo +

1 row in set (0.02 sec)

ITockosbKy maHHBIN 3aIIPOC IIPOCTO BHIBBIBAET TPU BCTPOEHHBIE (YHKIIUU
¥ He U3BJIEKaeT JaHHbIe n3 Tabuui, 6JI0K from 37jech He HY KeH.

MceBAOHUMbBI CTONOLLOB

XoTsA UHCTPYMEHT mysql u reHepUPyeT UMeHa JJId CTOJIOIOB, BO3BpAIIlae-
MBIX B pe3yJibTaTe 3aIlpoca, Bbl MOKETe 3aJaBaTh 9T MMeEHa CaMOCTOS-
TeJIbHO. KpoMe TOro, UTO IIpM KeJaHUU MOYKHO JaTh APYTOe MM CTOJIOITY
u3 TabJauIEI (eCJiu y HETO «ILJIOX0e» MM HeOAHO3HaUuHOe UMs), IpaKTude-
CKU HaBePHAKA BBl 3aXOTHUTE II0-CBOEMY HAa3BaTh Te CTOJIOIBI PE3YIBTUPY-
foIrero Habopa, KOTophie OyAyT chOpMUPOBAHEI B PE3yJIbTaTe BHITIOJIHEHUA
BBIPAQYKEHUA IV BCTPOeHHOH (pyHKIMU. CresaTs 9TO MOXKHO J0OaBIeHIEM
ncegdonuma cmosbya mocyie Kayaoro saeMeHTa 0J10Ka select. BoT mpeani-
IyIui 3amrpoc K Tadbsuile employee, B KOTOPOM JJIA TPEX CTOJIOI0B YKa3aHBI
IICEeBJOHUMBI:

mysql> SELECT emp_id,
-> "ACTIVE' status,
-> emp_id * 3.14159 empid_x_pi,
-> UPPER(1lname) last_name_upper
-> FROM employee;

[ S, [ [ S, [ R +
| emp_id | status | empid_x_pi | last_name_upper |
Fomme - B P, [ P o +
| 1 | ACTIVE | 3.14159 | SMITH

| 2 | ACTIVE | 6.28318 | BARKER |
| 3 | ACTIVE | 9.42477 | TYLER \
| 4 | ACTIVE |  12.56636 | HAWTHORNE

| 5 | ACTIVE | 15.70795 | GOODING |
| 6 | ACTIVE |  18.84954 | FLEMING |
| 7 | ACTIVE |  21.99113 | TUCKER

| 8 | ACTIVE | 25.13272 | PARKER |
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| 9 | ACTIVE |  28.27431 | GROSSMAN
| 10 | ACTIVE |  31.41590 | ROBERTS
| 11 | ACTIVE |  34.55749 | ZIEGLER
[ 12 | ACTIVE |  37.69908 | JAMESON
[ 13 | ACTIVE |  40.84067 | BLAKE
| 14 | ACTIVE |  43.98226 | MASON
| 15 | ACTIVE |  47.12385 | PORTMAN
| 16 | ACTIVE |  50.26544 | MARKHAM
| 17 | ACTIVE |  53.40703 | FOWLER
[ 18 | ACTIVE |  56.54862 | TULMAN
Fomme e Fomme e o S +
18 rows in set (0.00 sec)

Kak BuaHO 13 3aroJIOBKOB CTOJIOIOB, BTOPOIi, TPETHUII U YeTBEPTHIHA CTOJIO-
IbI TEIePb UMEIOT OCMBICJIEHHBIE UMEeHA, a He 0003HaUEeHBI ITPOCTO PYHKITM-
el M BRIpasKeHueM, c(pOpMUPOBABIINM STOT cToJi0en. Eciiu mocMoTpeTh
Ha 0JI0K select, MOYKHO YBUIETh, UYTO IICEBAOHUMEI status, empid_x_pi m last_
name_upper no0aBJeHBI IIOCJE BTOPOTO, TPETHETO M YETBEPTOTO CTOJIOIOB.
HyMaro, Bce COTJIACATCS C TeM, UYTO C IPUCBOEHHLIMHY IICEBIOHNMAaMMU CTOJIO-
IIOB BBIXOIHBIE JAHHBIE CTAJIU MOHATHEE; KPOMe TOr0, ¢ HUMHU Jerde pado-
TaTh IIPOrPAMMHO, €CJIX 3aIIpockl hopMmupyores us Java uau C#, a He UH-
TePaKTUBHO IIOCPEICTBOM MHCTPYMEHTa KOMaHIHOU cTpoKu mysql.

YHUYTOXEeHue pyonukaToB

B HEKOTOpBIX caydadx 3alpoc MOKeT BO3BPATUTh AYOJIUPYIOIINE CTPOKU
mamubiX. Hanmpumep, npu Beibope ID Bcex KIMEHTOB, NMEIOIIHUX cUeTa, ObI-

JIO OBI IIPEICTABJICHO CJIEAYIOIIee:

mysql> SELECT cust_id
-> FROM account;

© 0w~ DTS AN WWRN
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10
10
"
12
13

24 rows in set (0.00 sec)

ITocKOMIBKY Y HEKOTOPHIX KJIMEHTOB II0 HECKOJIBKY CUETOB, OJUH U TOT Ke
ID kauenTa 6ymeT BbIBEIEH CTOJHKO pa3, CKOJBKO CUETOB MMEeT KJIMEHT.
Ho, oueBuaHO, IIeJIbI0 JaHHOT'O 3aIIpOCa ABJIAETCA 6b.00p KINEHTOB, NMeEIO-
X cueTa, a He moayuenue ID KianeHTa I KayKI0M CTPOKM TaOJIUIIBI 4C-
count. To6GUTHCA ATOTO MOYKHO, IOMECTUB KJIOUEeBOe CJIOBO distinct (oT-
JIMYHBIN) HETIOCPEICTBEHHO ITOCJe KJII0UEeBOTO ¢J0Ba select, Kak B CIeAyI0-
IeM IIpuMepe:

mysql> SELECT DISTINCT cust_id
-> FROM account;

[ S, +
| cust_id |
[ S, +
| 1]
| 2 |
| 3|
| 4|
| 5 |
| 6 |
| 7
| 8 |
| 9 |
| 10 |
| A
| 12 |
| 13 |
[ S, +

13 rows in set (0.01 sec)

Teneps B pe3yabTuUpyoineM Habope 13 CTPOK, 110 OAHOM AJIA KaKIOT0 KJIM-
eHTa, a He 24 CTPOKH, II0 OAHOM AJIA KasKJA0ro cueTa.

Ecau He TpebyeTcs, YTOOLI cepBep YAl AyOIuPYIONiue JaHHbIe, NN BbI
YBEPEHBI, UTO B pe3yJbTHUPYIOIIeM Habope ux He Oymer, BmecTo DISTINCT
MOKHO YKasaTh KJioueBoe cjioBo ALL (Bce). OmHako KJoueBoe CJI0BO ALL
OIPUMEHAETCA 10 YMOJIYAHUIO U B ABHOM YKA3aHUM He HYKIAETCs, II09TOMY
GOJIBIIIMHCTBO MIPOTPAMMUCTOB He BKJIIOUAeT ALL B 3aIIpOCHI.

3amoMHUTE, UYTO (popMHpPOBaHme HabOOpa YHUKAJBHBIX 3HAUEHUIA

v@; TpebyeT COPTHUPOBKM NAHHBLIX, UTO B cJydae OOJIBIIUX PEe3YJIbTHU-
l |

pymomux Hab0pOB MOKeT 3aHATH MHOTO BpemMeHu. He mognaBaiiTech
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cobsia3Hy ucmoab30BaThb DISTINCT TOJIBKO OISl TOTO, YTOOBI TapaHTH-
poBaTh OTCYTCTBHME MyOJHMPOBAHUA; JIyUIlle IIOTPAThTE HEKOTOpPOe
BpeMs Ha OCMBICJIEHNE JaHHBIX, C KOTOPLIMU paboTaeTe, YTOOHI yoKe
HaBepHsAKA 3HATD, I'lle AY0JIMpPOBaHIe BOBMOYKHO.

Bnok from

o cux mop MBI pacCMaTPUBAJU 3aIPOCHI, B 0JOKax from KOTOPBHIX OGbLIa
yKasaHa TOJbKO OfHAa Tabsuiia. XoTa GOJBIINHCTBO KHUT 1o SQL ompese-
JISAIOT OJIOK from IpoOCTO KaK CIIMCOK M3 OJHOI mau 0ojee Tabauil, MHE ObI
XOTEJIOCh PACIINPHUTD 9TO OIpeeeHNe CJAeIYIOIIIM 00pa3soM:

Biok from ompenesser TabaUIlbI, UCIIOJIb3yeMble 3alIPOCOM, a TaKKe CPeIcTBa
CBS3BIBAHUS TAOJINII.

9To ompejesieHre BKJIIOUYAET [BE PasHbIe, HO B3aMMOCBA3AaHHBIE KOHIIEI-
U1, KOTOPBIE OYAYT N3yUeHbl B CIeAYIOIINX Pasiesax.

Tabnuubl

IIpu BcTpeue ¢ TepMUHOM table GOJMBIIMHCTBO JIOAEH MPEACTaBIAIOT cede
Ha00p B3AaMMOCBA3aHHBIX CTPOK, XPAHAIINXCA B 0a3e JaHHBIX. XOTd OAWH
Y3 TUIOB TAOGJIUI] [efiICTBUTEJIbLHO ONUCEIBAETCI UMEHHO TaK, MHE ObI XOTe-
JIOCH MCIIOJIb30BATh ATO CJIOBO B OoJiee 00IeM 3HAUEHUW — U30ABUTHCA OT
JII000T0 YIIOMUHAHUSA O CIIOCO0AX XPAHEHWS NAHHBIX, COCPEJOTOUYMBIINCE
TOJILKO Ha Habope B3aMMOCBS3aHHBIX CTPOK. OTOMY CBOOOSHOMY OIIpeieJie-
HUIO COOTBETCTBYIOT TPY PA3HbIX THUIIA TAOIUIL:

e TlocrosaHHbIe TAOJUIEI (T. €. CO3JaHHBIE C IOMOIIBIO BRIPAYKEHUS Create
table)

e BpemeHHBIe TaOJIUILI (T. €. CTPOKU, BO3BPAIIleHHbBIE II03aIIPOCOM)

¢ Bupryanbuble TabauIp! (IpeacTaBieHus) (T. . CO3LaHHBIE C IOMOIIHIO
BBIpasKeHusd create view)

Kakaprit u3 aTUX TUIIOB TAabJIUI] MOKeET OBITh BKJIOUEH B 6JI0K from 3ampo-
ca. Ha maHHBI#I MOMEHT BEI yiKe BIIOJIHE OCBOMJIM BKJIIOUEHME IIOCTOSHHBIX
TabJIUIL, IIOATOMY Jajiee KPATKO OMMCAHBI APYTUe TUMBI TaOJIUI], KOTOPbIE
MOTYT HCIIOJb30BAaThCA B 6JI0Ke from.

Ta6nuubl, popmmpyemMblie Noa3anpocom

ITogsampoc (subquery) — aTO 3ampoc, COAeps;KaIUICA B APYroM 3ampoce.
ITogzampochl 3akJaOUalOTCsA B KPYrJble CKOOKM M MOT'YT pacIoJiaraThCs
B PasJIMUHBIX YaCTAX BhIpaskeHus select. OqHaKo B paMKax 6JioKa from moz-
3aIIpOC BBIMOJHAET PYHKIINIO (DOPMUPOBAHUSA BPEMEHHOMN TaOIUIIbI, BAL-
MO AJIs1 BCEX OCTAJbHBIX OJIOKOB 3aIIpoca U CIIOCOOHOM B3anMOeCTBOBATh
C IpyruUMU TaObIUIlaMU, YKA3aHHBIMU B 0JI0Ke from. BoT mpocToii mpumep:

mysql> SELECT e.emp_id, e.fname, e.lname
-> FROM (SELECT emp_id, fname, lname, start_date, title
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-> FROM employee) e;

oo oo E +
| emp_id | fname | Iname |
oo oo E S — +
| 1 | Michael | Smith |
| 2 | Susan | Barker |
| 3 | Robert | Tyler

| 4 | Susan | Hawthorne |
| 5 | John | Gooding |
| 6 | Helen | Fleming |
| 7 | Chris | Tucker |
| 8 | Sarah | Parker

| 9 | Jane | Grossman |
| 10 | Paula | Roberts |
| 11 | Thomas | Ziegler

| 12 | Samantha | Jameson |
| 13 | John | Blake

| 14 | Cindy | Mason

| 15 | Frank | Portman |
| 16 | Theresa | Markham |
| 17 | Beth | Fowler

| 18 | Rick | Tulman |
oo oo E S — +

18 rows in set (0.00 sec)

3mech moasanpoc K Tabumie employee BO3BpAIIaeT IATh CTOJIOIIOB, a 0CHO8-
Holl 3anpoc (containing query) ccbLIaeTCa HA TPU U3 IIATHU JOCTYIIHBIX CTOJIO-
IOB. 3aIIPOC CCHLIAETCS Ha IMOA3aIPOC ITOCPEACTBOM IICEBIOHUMA, B JAHHOM
ciydae €. 9TO YIPOIIEHHBIN, MPaKTUUYECKN OECIIOJIe3HBIN IMpUMep IMoA3a-
mpoca B Gyioke from; moApoOHBIN paccKas O MoA3ampocax MOMKHO HAWTH
BTJIaBe 9.

MpepcraBneHuns

IIpencrasnenue (view) — 9To 3ampoc, XpaHAIuiica B cIoBape JauHbIX (data
dictionary). OHo BRIMIAAUT 1 paboTaeT KaK Ta0JIMIA, HO C IPEeICTABJICH-
eM He acCOIMUPOBAHbI HUKaKMe AaHHBIe (BOT II0UYeMY S Ha3bIBAIO 9TO 8UD-
myaavroit Tabauneit). IIpu BrImOSHEHUM 3ampoca K IPEeACTaBICHUIO 3a-
IPOC COEIMHSAETCS C ONMCAHUEM IIPEACTABIEHUS U CO3AAeTCA OKOHYATEIb-
HBII 3aTIpOC, KOTOPBIH 11 Oy/IeT BLITIOJIHEH.

Yr0o6BI IPOIEMOHCTPUPOBATH 9TO, IPUBEAY ONUCAHUE IIPE/CTABJIEHU, 3a-
IpanruBaIero Tabsuiy employee M BKJIIOYAOIEro BHI3OB BCTPOEHHON
byHKIUN:

CREATE VIEW employee_vw AS
SELECT emp_1id, fname, lname

YEAR(start_date) start_year
FROM employee;

ITocie cosmanusa nmpeacTaBIeHNA HUKAKUe JOMOJIHUTEIbHBIE JaHHbIE He CO3-
IAIOTCA: cepBep IIPOCTO COXPAHSAET BhIpAXKeHHMe select AJs HajabHEMIIero
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HCIIOJb30BaHus. Temepb, Korjga IpeAcTaBJeHNe CYIIecTBYeT, MOKHO Je-
JIaTh 3aIIPOCHI K HEMY:

SELECT emp_id, start_year
FROM employee_vw;

Emp_id start_year

1 2001
2 2002
3 2000
4 2002
5 2003
6 2004
7 2004
8 2002
9 2002
10 2002
11 2000
12 2003
13 2000
14 2002
15 2003
16 2001
17 2002
18 2002

IIpencraBieHusA CO3ZAIOTCA IO PASHBIM MPUYUHAM, B TOM YUCJE C LIEJIBIO
CKPBITH CTOJIGIIBI OT II0JIB30BATENIEH U YIIPOCTUTD CJIOKHO yeTpoeHHbIe B]I.

[ MySQL no Bepcuu 5.0.1 He nmogaeps:kuBaet npeacrapienuda. OqHAKO
v@; OHU IIIUPOKO UCIIOJB3YIOTCS Apyrumu cepsepamu BII, mosTomy ToT,
l | ro muarupyer paGorars ¢ MySQL, OIKeH IOMHUTS O HIX.

ITockonpky MySQL Bepcuu 4.1.11 He BKJIIOYaeT IIpeJCTABICHUSI,
B IPEeABIAYINEM 3ampoce HAMEPEeHHO He II0KAa3aHO IpHUIJiallleHue
mysql> u o0pryHOE (hopMaTHMPOBAHUE Pe3YJIbTUPYIOIIEro Habopa.
ITOT Ke MprUeM MPUMEHSeTCS B JPYTUX TJIaBaX KHUTH IPU OIUCa-
HUU BodMoxkHOCTH SQL, errie He peanusoBanHoit B MySQL.

CeA3u Tabnuy,

Bropoe oTcTyniieHue oT onpeneseHus IpocToro 6Joka from: ecau B 6J0Ke
from mpucyTcTByeT 0ojiee OOHOII TabJIUIbI, 00I3aTENbHO MOJIMKHBI OBITH
BKJIIOUEHBI ¥ YCJIOBUS, UCTOJIb3yeMble IJIA c8a3bl6anus (link) Tabaui. ITo
He TpeboBanre MySQL miu Kaxkoro-To apyroro cepepa BII, a yTBep:kaeH-
ueiii ANSI meTon coefuHeHNA HECKOJBbKUX TAaOJINI[, X 3TO CIIOCO0, Hambo-
Jee mepeHocuMblit Mexxay cepBepamu BJ[. CoenquHeHme HECKOJBKUX Tab-
JuIL OymeT MmoapoOHO paccMaTpuBaThes B riiaBax b u 10; 3mech mpuBeneH
JIUIITH TIPOCTOM IPUMeED AJIA YTOJEeHUS JIIOOOMBITCTBA:

mysql> SELECT employee.emp_id, employee.fname,
-> employee.lname, department.name dept_name
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-> FROM employee INNER JOIN department
-> ON employee.dept_id = department.dept_id;

oo oo oo oo +
| emp_id | fname | Iname | dept_name
oo oo oo R +
| 1 | Michael | Smith | Administration |
| 2 | Susan | Barker | Administration |
| 3 | Robert | Tyler | Administration |
| 4 | Susan | Hawthorne | Operations

| 5 | John | Gooding | Loans

| 6 | Helen | Fleming | Operations

| 7 | Chris | Tucker | Operations |
| 8 | Sarah | Parker | Operations

| 9 | Jane | Grossman | Operations

| 10 | Paula | Roberts | Operations

| 11 | Thomas | Ziegler | Operations

| 12 | Samantha | Jameson | Operations

| 13 | John | Blake | Operations

| 14 | Cindy | Mason | Operations

| 15 | Frank | Portman | Operations

| 16 | Theresa | Markham | Operations

| 17 | Beth | Fowler | Operations

| 18 | Rick | Tulman | Operations
oo oo F S — e +

18 rows in set (0.05 sec)

IIpenpigyiuit 3anpoc BEIBOAUT AaHHBIe U3 Tabaull employee (emp_1id, fname,
1name) m department (name), mosTOMy 0O€e TAOJIUIILI BKJIIOUYEHBI B OJIOK from.
Mexanusm cBA3BIBaHUA ABYX Ta0auIl (HasbIBaeMbINl coeduHeHuem (join))
3aKJII0YAETCS B MIPUCOEIVHEHUN AAHHBIX 00 oThese, B KOTOPOM paboTaeT
COTPYAHUK, XpaHANuxcsa B Tabauie employee. Takum oOpasom, cepBepy
B]I ormaercsa pacmopsAsKeHNe UCIIOIB30BATh 3HAUeHMe cToJOma dept_id Tab-
JIUIIBI employee MJIsl MOMCKA COOTBETCTBYIOIIETO HA3BaHUA OTHAeJa B TabJIu-
e department. YcaoBusa coefnHEHUA HaXOAATCA B MOA0JI0Ke on 610Ka from.
B manroM cayuae ycioBue coegmuenusi: ON e.dept_id = d.dept_id. Bcecto-
poHHee 00Cy:KJeHNe COeINHEHNA HECKOJIbKUX Ta0JINIl TaK/Ke MOKHO Hall-
TH B IJIaBe 5.

OnpepeneHune NceBoOHUMOB Tabnuy,

IIpu coemmHeHNY HECKOJMBLKUX TAGJIUIT B OJHOM 3aIIpOce BaM MMOHAJ00UTCA
UaeHTUGUIINPOBATh TAOAUIlY, HA KOTOPYIO JeJIaeTCs CChLIKA IIPKU yKasa-
HUU CcTOJIOIOB B OJsoKkax select, where, group by, having u order by. JlaTs
CCBLIKY Ha Ta0JUIly BHe 0JI0Ka from MOKHO OOJHUM U3 IBYX CIIOCO00B:

e lcmoonb30BaTh MOJIHOE UM TAbJIUITLI, HATIPUMeEp employee. emp_id.
e TIpucBouTH KaKI0i TaOJIUIIE IICEBIOHNM U UCIIOJH30BATh €T0 B 3aIIpoce.

B npezppiayieM 3amnpoce s PeIruiI NCI0Ib30BaTh B OJI0Kax select u on moJ-
HOEe NMdA Ta6.TII/II_IbI. A BOT Kax BBITVIAAUT 3TOT Xe 3alIpPpoC C IIPMMEHEeHNeM
IICEBOJOHUNMOB:
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SELECT e.emp_id, e.fname, e.lname,
d.name dept_name

FROM employee e INNER JOIN department d
ON e.dept_id = d.dept_id

Eciu BHMMaTesnbHee MOCMOTPETDh Ha OJIOK from, BUIHO, UTO TabJaHIla emp-
loyee moayumnia IICeBIOHUM €, a Tabauiia department — mceBgoHuUM d. 3aTeM
S9TU TICEBJOHUMBI MCIIOJIb3YIOTCA B 6JI0KE ON IIPY OTTMCAHUY YCJIOBUA COEI-
HeHUs, a TaKKe B OJI0Ke select mpu 3aJaHUM CTOJIOIIOB, KOTOPhIE HOJIKHBI
OBITh BKJIIOUEHBI B pe3yJbTupylomuii Habop. Hameroch, Bce cormacATcs,
YTO HCIIOJIb3OBAaHME IICEBAOHNMOB JeJjiaeT BbhIPpaXeHHnue 60J1ee KOMIIAKTHBIM,
He IPUBOAS K IyTaHuUIle (IIPX YCIOBUU PA3YMHOTO BBIOOPA TICEBIOHNMOB).

Bnok where

o cux mop 3ampochl, IPUBOJUMEIE B JaHHOI IJIaBe, OCYIIECTBISINA BHIOOD
BCeX CTPOK W3 TadjwuI employee, department mam account (Kpome mpumepa
C KJIIOUeBBIM cJIOBOM distinct). OgHaKo uailie Bcero U3BJIEKaTh 8Ce CTPOKU
TabaUIBI He TpebyeTcd, U HYKeH CI0C00, MO3BOJAOIIUNA OTOUILTPOBHI-
BaThb CTPOKH, He IIPeCTaBJIAIOIINEe HHTepeca. ITo pabora ajsd 6J0Ka where.

.
"

!'\‘.‘ Biok where — 3T0 MexaHM3M OTCEMBAHUS HE)KeJIaTeJIbHBIX CTPOK

2 U3 pe3yAbTUPYIOIEro Habopa.
L 9

Hanpumep, Tpebyerca uaBieub u3 TabJIUIlbI employee JaHHBIE, HO TOJBKO
IS COTPYAHUKOB, HAHATHIX B KauecTBe crapiux omneparnuonucros (head
tellers). B cienyromiem sampoce 610K where CAYKUT AJIs1 N3BJICUEHUS MOJLb-
KO0 4eThIpeX CTapIINX OIePaIr[MOHNCTOB:

mysql> SELECT emp_id, fname, lname, start_date, title
-> FROM employee
-> WHERE title = 'Head Teller';

Fommeo - [ PP, F P, oo S +
| emp_id | fname | Iname | start_date | title |
oo oo oo F R S +
| 6 | Helen | Fleming | 2004-03-17 | Head Teller |
| 10 | Paula | Roberts | 2002-07-27 | Head Teller |
| 13 | John | Blake | 2000-05-11 | Head Teller |
| 16 | Theresa | Markham | 2001-03-15 | Head Teller |
Fomme - [ P, [ P, B P +

4 rows in set (0.00 sec)

B mamHOM cayuae 6;10KOoM where ObLIM OoTceaHBI 14 u3 18 cTpok. ITOT 6JI0K
where COILEPIKUT BCETO OTHO ycaosue uavmpayuu (filter condition), Ho aTUX
YCJIOBUI MOJKET OBITH CTOJIBKO, CKOJILKO ITOTPe0yeTcA. ¥ CJIIOBUA PA3HEIAIOT-
cA ¢ TIOMOIIBI0 TAKUX OIIePaToOpPOB, Kak and, or u not (moapo6HO GJIOK where
U ycaoBUA QUIbTpanuy o0cyskaaroTca B riiaBe 4). Bor paciimpeHHBIH Bapu-
aHT OPEABIAYIIEro 3ampoca CO BTOPHIM YCJIOBUEM — JOJIYKHBI OBITH BKJIOUe-
HBI TOJILKO COTPYIHUKY, IPUHATHIE Ha padoTy mocJe 1 suBapsa 2002 roga:
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mysql> SELECT emp_id, fname, lname, start_date, title

-> FROM employee

-> WHERE title = 'Head Teller’

-> AND start_date > '2002-01-01";
oo oo Fommmmmm oo S S +
| emp_id | fname | Lname | start_date | title |
oo oo Fommmmo oo Fommmmmmoo Fommm o +
| 6 | Helen | Fleming | 2004-03-17 | Head Teller |
| 10 | Paula | Roberts | 2002-07-27 | Head Teller |
oo oo Fommmmo - R F +

2 rows in set (0.00 sec)

ITo mepBomy ycioBuio (title = "Head Teller ') 66110 oThuabTpoBaro 14 u3 18
CTPOK, a 1o BTopoMmy (start_date > '2002-01-01") — erie 2. B uTore B pe3yJib-
TUPYIOIeM Habope ocTasoch 2 CTPOKU. JlaBaiiTe IOCMOTPUM, YTO IPOUIOT-
€T, eCJIU 3aMEeHUTh Pas3AesIaIoNnIuii YCJIOBU OIlepaTop and omepaTopoM or:

mysql> SELECT emp_id, fname, lname, start_date, title

-> FROM employee

-> WHERE title = 'Head Teller’
-> OR start_date > '2002-01-01";

2002-09-12
2002-04-24
2003-11-14
2004-03-17
2004-09-15
2002-12-02
2002-05-03
2002-07-27
2003-01-08
2000-05-11
2002-08-09
2003-04-01
2001-03-15
2002-06-29
2002-12-12

oo oo oo oo
| emp_id | fname | Iname |
oo oo E S — +
| 2 | Susan | Barker

| 4 | Susan | Hawthorne |
| 5 | John | Gooding |
| 6 | Helen | Fleming |
| 7 | Chris | Tucker |
| 8 | Sarah | Parker |
| 9 | Jane | Grossman |
| 10 | Paula | Roberts |
| 12 | Samantha | Jameson |
| 13 | John | Blake |
| 14 | Cindy | Mason |
| 15 | Frank | Portman |
| 16 | Theresa | Markham |
| 17 | Beth | Fowler |
| 18 | Rick | Tulman |
oo oo + +

15 rows in set (0.00 sec)

Vice President |
Operations Manager |
Loan Manager |
Head Teller

Teller |
Teller |
Teller |
Head Teller |
Teller |
Head Teller

Teller |
Teller |
Head Teller

Teller |
Teller |

ITocmoTpeB Ha BBIXOAHBIE JAHHBIE, MOMKHO YBUIETH, UTO B PE3YJIbTUPYIO-
miuit Habop BKJIOUEHBI Bce ueThipe crapinux omeparnuonucra (Head Tel-
ler), a Tak:Ke Bce oCTaJIbHBIE COTPYIHUKY, IPUCTYIUBINNE K pabore B 6aH-
ke nmociie 1 aaBapa 2002 roga. [dua 15 us 18 coTpyAHUKOB 13 TaOIUIBI
employee BBITIOJIHAETCA IO KpaliHell Mepe OAHO W3 ABYX ycjaoBuii. Takum
00pas3oM, UTOOBI CTPOKA IoTIajia B pe3yJIbTUPYIOIInii Habop, KOTAa yCJI0BUA
pasessaioTca OIepaTopoM and, IJiA Hee NOJIKHBI BHIOJIHATHCA 68CE YCJIO-
BUA; a IPU UCIOJb30BAHUU OIE€paTopa Or ZOCTATOYHO, UTOOBI BBITIOJIHSI-

JIOCh TOJILKO 00HO U3 YCJIOBUI.
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A Kaxk ObBITh, €CJIM BaM HYKHO 3a/IefiCTBOBATh B 0JI0Ke where o6a omepaTopa —
and u or? Pag, uto cupocusu. Heo6xoqumo crpynnupoBaTh yCIOBUS C II0-
MOIIBI0 KPYIJIBIX CKOOOK. Cienyromiuil 3arpoc COCTaBJIEH TaK, UTO B pe-
3YJIbTUPYIONINI HAGOP JOJMKHBI IIOMIACTh TOJBKO T€ COTPYAHUKU, KOTOPHIE
aBasiored crapmiumu onepanuonucramu (Head Teller) u Hauanau paboraTh
B KoMmnaHum nos:ke 1 aaBapsa 2002 roga, usu npocThie oneparnnoHucTsl (Tel-
ler), nauaBirue paborats nociue 1 aapapa 2003 roga:

mysql> SELECT emp_id, fname, lname, start_date, title
-> FROM employee
-> WHERE (title = 'Head Teller' AND start_date > '2002-01-01")
-> OR (title = 'Teller' AND start_date > '2003-01-01");

Fomme - F P o B T, Py +
| emp_id | fname | Iname | start_date | title
oo Fommmmmme o oo oo Fomm e +
| 6 | Helen | Fleming | 2004-03-17 | Head Teller

| 7 | Chris | Tucker | 2004-09-15 | Teller |
| 10 | Paula | Roberts | 2002-07-27 | Head Teller

| 12 | Samantha | Jameson | 2003-01-08 | Teller |
| 15 | Frank | Portman | 2003-04-01 | Teller
oo Fommmmoo oo oo Fommmmmm +

5 rows in set (0.00 sec)

s pasgeseHusA TPYINI YCIOBUI IPU MCIOJb30BAHUY PA3JIUUHBIX Oollepa-
TOPOB BCeT/a CJIeAYyeT MIPUMEHATh KPYrJble CKOOKM, UYTOOBI aBTOD 3aIpoca,
cepBep BJI u n1060i crienuaancT, KOTOPHII MMo3:Ke O6yaeT paboTaTh C 3TUM
KOIOM, IOHUMAJIU, YTO IIPOUCXOJUT.

Bnokun group by n having

Bce paccmoTpeHHBIE 10 CUX TTOP 3aIIPOCHI U3BJIeKaI HeoOpaboTaHHBIE CTPO-
KU JaHHBIX, He BBIIOJHSA HAJ HUMUA HUKAKUX geiictBuii. OqHAKO MHOTIA
BaM 3aX0YeTCs BLISABUTD B JAHHBIX O0II[Ye HAIIPABJIEHUS, AJIA Yero cepBepy
Bl npugercss HEMHOI'0O IOKOJIAOBATh HAJ HUMHU, IPEKIe YeM IPeJOCTaABUTD
BaM pe3yJabTHUpYoIuil Habop. OTHUM 13 CPEACTB IJISI 9TOTO ABJISIETCS OJIOK
group by, mpemHA3HAUEHHBIN AJIA TPYNIUPOBKU AAHHBIX M0 3HAYECHUAM
cro610B. HampuMmep, BMeCTO CIIMCKa COTPYAHUKOB U OTAEJIOB, B KOTOPBIX
OHU YUCJATCH, HYSKEH CIIMCOK OTAEJIOB C YMCJIOM COTPYIHUKOB, paboTaio-
mux B KakgoM m3 Hux. C 6JI0KOM group Dy TaksKe MOYKHO MCIIOJIb30BATh
6JIOK having, MO3BOJIAOINUH (PUIBTPOBATDH JaHHBIE I'PYIIN aHAJIOTUYHO 6JI0-
Ky where, ITO3BOJIAIONIEMY (DUIBTPOBATL HeoOpaboTaHHEIE JaHHEIE.

§1 xoTes IUIIE C/IeTKa KOCHYThCA 9TUX ABYX OJIOKOB, UTOOLI B JaJbHeHIIeM
OHU He ObLIY HEeOKUAAHHOCTBIO [IJIsl YATATE e, HO OH HeMHOI'0 CJIOKHee,
yeM Apyrue dyeThipe 0JI0KA BbIpaskeHud select. IToaToMy mpoIry moKIaTh-
cdA TJIaBBI 8, Tlie TMOJIHOCThIO OMMMCAHO, KaK M KOTIa MCIIOJIb30BaTh §roup by
u having.
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bnok order by

B ob111eM ciryuae cTpoKU pe3yJIbTHUPYIOIEro Habopa 3ampoca BO3BpaIamoT-
csA B IPOM3BOJIBHOM IOpAAKe. Eciaum TpeOyeTcs YIOPAALOUYUTH Pe3yJIbTH-
pyromiuii Habop ompeaeeHHBIM 00pasoM, HeOOXOANMO MPeANIncaTh cepBe-
Py COPTHUPOBATEL PE3YyJILTATHI C IIOMOIIIBIO OJI0KA order by:

Buok order by —aTo MexaHU3M COPTUPOBKHU PEe3yJIbLTUPYIOIEro Habopa Ha OCHO-
Be JaHHBIX CTOJIOIIOB, NJIN BEIPAXKEHUH, NCIIOJIb3YIOIINX JaHHbIE CTOJIOIOB.

Bor, K mpumepy, ellle OAWH B3TJISA Ha IPUBEIEHHBIN paHee 3aIpoc K Tabiu-

e account:

mysql> SELECT open_emp_id, product_cd
-> FROM account;
____________ +

S
| open_emp_id

|
|
|
|
|
|
|
|
|
|
|
|
| 1
|
|
|
|
|
|
|
|
|
|
|

o

product_cd |

CHK
SAV
CHK

____________ +
24 rows in set (0.00 sec)

Ecau TpebyeTca npoaHain3upoBaTh JaHHBIE KAYXKAOTO COTPYAHUKA, IIOJIE3-
HO OBLIO OBI OTCOPTUPOBATH PE3YJIbTATHI IO CTOJOITY open_emp_id. Hmsa aTo-

TO IPOCTO A00aBIAEM STOT CTOJI6EI] B OJIOK order by:

mysql> SELECT open_emp_id, product_cd

-> FROM account
-> ORDER BY open_emp_id;
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TR R +
| open_emp_id | product_cd |
R Fom - +
| 1 ] CHK |
| 1] SAV |
| 1] MM |
| 1 ] CHK |
| 11 CD |
| 1 ] CHK |
| 1] MM |
| 11 CD |
| 10 | CHK |
| 10 | SAV |
| 10 | CD |
| 10 | CHK |
| 10 | SAV |
| 10 | CD |
| 10 | BUS |
| 13 | CHK |
| 13 | MM |
| 13 | SBL |
| 16 | CHK |
| 16 | CHK |
| 16 | SAV |
| 16 | CHK |
| 16 | BUS |
| 16 | CHK |
o B +

24 rows in set (0.00 sec)

Temnepsb Jierue yBuIeTh, KAKHUE THUILI CUETOB OBIIN OTKPBITHI KaXKABLIM CO-
TpygHuKoM. OmHaKO GBLIO GBI TOpPa3Ao JIyYIlle, ecau Obl TUIBI CUETOB IJIs
KaKJ0r'0 OTJEeJbHOIO COTPYAHMKA BHIBOAUJINCEH B OIIPedeJIEeHHOM IOPAIKE;
9TO OCYIIIECTBJISIETCA IIyTeM qo0aBIeHuA B OJIOK order by cTosabiia product_cd
IocJie open_emp_id:

mysql> SELECT open_emp_id, product_cd

-> FROM account

-> ORDER BY open_emp_id, product_cd;
f RSP R S, +
| open_emp_id | product_cd |
f RSy [ S, +
| CD |
| CD |
| CHK |
| CHK |
| CHK |
| MM |
| MM |
| SAV |
| BUS |

[ J S G W G W G WY

—
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| 10 | CD |
| 10 | CD |
| 10 | CHK |
| 10 | CHK |
| 10 | SAV |
| 10 | SAV |
| 13 | CHK |
| 13 | MM |
| 13 | SBL |
| 16 | BUS |
| 16 | CHK |
| 16 | CHK |
| 16 | CHK |
| 16 | CHK |
| 16 | SAV |
o Fomm e +

24 rows in set (0.00 sec)

Teneps pesyabTUpPYIOIIUA HabOp 0OTCOPTUPOBaH cHavaJa 1o ID corpymuu-
KOB, & 3aTeM IO THUIY cueTa. ¥ UUTHIBAETCSA IOPAJOK pa3MeIleHUs CTOJIO-
MoB B O0J10Ke order by.

CopTUpOBKa Mo BO3pacTaHUIO U yObIBaHUIO

IIpu copTupoBKe MOKHO 3amaTh MOPANOK no go3pacmarnuto (ascending)
win no yoévieanut (descending) ¢ TOMOIIBIO KJIOUEBBIX CJIOB asCc u desc.
ITo ymMosUaHMIoO BBITIOJHSIETCA COPTHPOBKA IO BO3PACTAHUIO, TIO3TOMY HO-
0aBIATH NIPULETCA TOJIHKO KJIIOUEBOE CJIOBO deSC — ecau TpebyeTcs COpTH-
poBKa 1o yOnIBaHUI0. Hampumep, MO CJAEAYIOINIEMY 3aIpoCy BBIBOAUTCS
CIICOK BCEX CUETOB, OTCOPTHUPOBAHHBIIN IO JOCTYITHOMY OCTATKY, HAUMHAA
¢ caMoro 60JIBIIOTO:

mysql> SELECT account_id, product_cd, open_date, avail_balance
-> FROM account
-> ORDER BY avail_balance DESC;

o P f Ry +
| account_id | product_cd | open_date | avail_balance |
B P f P f P Ry +
| 24 | SBL | 2004-02-22 | 50000.00 |
| 23 | CHK | 2003-07-30 | 38552.05 |
| 20 | CHK | 2002-09-30 | 23575.12

| 13 | CD | 2004-12-28 | 10000.00 |
| 22 | BUS | 2004-03-22 | 9345.55 |
| 18 | MM | 2004-10-28 | 9345.55 |
| 10 | MM | 2004-09-30 | 5487.09 |
| 14 | CD | 2004-01-12 | 5000.00 |
| 15 | CHK | 2001-05-23 | 3487.19 |
| 3] CD | 2004-06-30 | 3000.00 |
| 4 | CHK | 2001-03-12 | 2258.02 |
| 11 | CHK | 2004-01-27 | 2237.97 |
| 7| MM | 2002-12-15 | 2212.50 |
| 19 | CD | 2004-06-30 | 1500.00 |
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| 1| CHK | 2000-01-15 | 1057.75 |
| 6 | CHK | 2002-11-23 | 1057.75 |
| 9 | SAV | 2000-01-15 | 767.77 |
| 8 | CHK | 2003-09-12 | 534.12 |
| 2] SAV | 2000-01-15 | 500.00 |
| 16 | SAV | 2001-05-23 | 387.99 |
| 5 ] SAV | 2001-03-12 | 200.00 |
| 17 | CHK | 2003-07-30 | 125.67 |
| 12 | CHK | 2002-08-24 | 122.37 |
| 21 | BUS | 2002-10-01 | 0.00 |
o o o +

24 rows in set (0.01 sec)

CopTupoBKa 10 YOBIBAHUIO OOBIYHO IPUMEHIETCA B PAHKUPYIONINX 3aIPO-
cax BpOJie «MOKaKM MHEe HATH CAMBIX OOJIBINTUX MOCTYIHBIX OCTATKOBY.
MySQL BKJtouaer 060K 1imit (mpemes), MO3BOISAIONINI COPTUPOBATE JaH-
HbIE 1 3aTeM OTOpachIBaTh BCe, KpOMe MePBhIX X CTPOK. Biok 1limit obcy:x-
JaeTcs B IPUJIOKEHNHN B BMecTe ¢ APYTrUMY PACIINPEHUSIMY, He BXOSAII-
mu B craggapt ANSI.

CopTnpoBKa C MOMOLLbIO BbIpaXkeHUM

CopTupoBaTh pe3yJabTAaThI II0 JAHHBIM CTOJIOIA JIETKO W MPUATHO, HO MHO-
TIa MOYKeT MoTpeboBaThCA COPTUPOBKA IO KAKOMY-TO MPU3HAKY, KOTOPBIH
He xpaHuTcA B B[ 1, BO3MOKHO, OTCYTCTBYeET B 3amrpoce. UToObI CLIPaBUTD-
cs C 9TO¥ CUTyaIueil, MOKHO J0OABUTH B OJIOK order by BeIpaskeHue. Ha-
npumMep, TpebyeTcss COPTHUPOBATH JaHHBIE KJIMEHTOB IIO IIOCIETHUM TPEM
paspanam ux genepaabaoro ID (sTo OO0 HOMEP COIMAIBLHON CTPAXOBKU
I1s1 GU3UUECKUX JIUIL, JTU00 KOpImopaTuBHLIH ID Ad IopuAnYeCKUX JINIT):

mysql> SELECT cust_id, cust_type_cd, city, state, fed_id
-> FROM customer

Fomme - o= o toem - P +
| cust_id | cust_type_cd | city | state | fed_id |
[ S [ PR [ S [ R p—— o +
| 1)1 | Lynnfield | MA [ 111-11-1111 |
| 10 | B | Salem | NH | 04-1111111 |
| 2 | I | Woburn | MA | 222-22-2222 |
| 111 B | Wilmington | MA | 04-2222222 |
| 3| I | Quincy | MA | 333-33-3333 |
| 12 | B | Salem | NH | 04-3333333 |
| 13 | B | Quincy | MA | 04-4444444 |
| 4 11 | Waltham | MA | 444-44-4444 |
| 511 | Salem | NH | 555-55-5555

| 6| I | Waltham | MA | 666-66-6666 |
| 701 | Wilmington | MA | 777-77-7777 |
| 8 | I | Salem | NH | 888-88-8888 |
| 9 |1 | Newton | MA | 999-99-9999 |
[ S [ PR [ [ F S +

13 rows in set (0.01 sec)
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B sToMm 3ampoce ucmosb3yeTcss BCTpoeHHas QyHKIuA right(), koropas us-
BJIEKAET IIOCJIeHUE TPU CUMBOJA 3HaUeHUA cToJibma fed_id m coprupyer
CTPOKU Ha OCHOBAHMU 5TOT0 3HAYEHU .

COpTI/IpOBKa C MOMOLL,bIO YUCJIOBbIX 3aMecTUTeNnen

IIpu copTupoBKe € MCIOIB30BAHUEM CTOJIOIIOB, IIEPEUNCIEHHBIX B OJIOKE Se-
lect, MOKHO CCBLIATHCS HA CTOJIOIIHI He II0 UMEHMU, a 110 UX Nopa0K060MY HO-
mepy. Hanpumep, ecau TpedyeTcA BHIIOIHUTH COPTUPOBKY II0 BTOPOMY WJIN
IATOMY CTOJOITY, BO3BpaIlaeMOMY 3aIIPOCOM, MOXKHO CeJIaTh cenyoIee:

mysql> SELECT emp_id, title, start_date, fname, lname
-> FROM employee
-> ORDER BY 2, 5;

oo oo oo Fommmmmee o RS +
| emp_id | title | start_date | fname | Iname
oo oo oo oo oo +
| 13 | Head Teller | 2000-05-11 | John | Blake

| 6 | Head Teller | 2004-03-17 | Helen | Fleming

| 16 | Head Teller | 2001-03-15 | Theresa | Markham

| 10 | Head Teller | 2002-07-27 | Paula | Roberts

| 5 | Loan Manager | 2003-11-14 | John | Gooding

| 4 | Operations Manager | 2002-04-24 | Susan | Hawthorne |
| 1 | President | 2001-06-22 | Michael | Smith

| 17 | Teller | 2002-06-29 | Beth | Fowler

| 9 | Teller | 2002-05-03 | Jane | Grossman |
| 12 | Teller | 2003-01-08 | Samantha | Jameson |
| 14 | Teller | 2002-08-09 | Cindy | Mason

| 8 | Teller | 2002-12-02 | Sarah | Parker

| 15 | Teller | 2003-04-01 | Frank | Portman

| 7 | Teller | 2004-09-15 | Chris | Tucker

| 18 | Teller | 2002-12-12 | Rick | Tulman

| 11 | Teller | 2000-10-23 | Thomas | Ziegler

| 3 | Treasurer | 2000-02-09 | Robert | Tyler |
| 2 | Vice President | 2002-09-12 | Susan | Barker
oo oo oo oo L +

18 rows in set (0.03 sec)

CKopee Bcero, Bbl PeIKO OyeTe UCII0JIb30BATE 9TY BO3MOKHOCTE, IIOCKOJIb-
Ky ecau n06aBUTH CTOJOEI] B OJIOK select ¥ He UBMEHUTD MOPSIAKOBLIE HO-
Mepa B 0JI10Ke order by, pe3yJbTaThsl Oy AyT HeIpeACKa3yeMbIMU.

Ynpa>XHeHus

3.1

Crnenymolie ynpaKHeHUsA paspaboTaHBI A 3aKPeIVIeHUA MMOHUMaHUA
BBIpasKeHud select u ero 6,10K0B. PerteHus mpuBeneHb! B mpuiaosxenuu C.

WszBnerure ID, nMsa u (paMuaInio Bcex 0AHKOBCKUX COTPYAHUKOB. BhImoJi-
HHUTE COPTUPOBKY II0 (DAMUJINHU, 4 3aTE€M II0 UMEHH.



YnpaxHeHust 1

3.2
Wssaexure ID cuera, ID KiineHTa 1 JOCTYIHBINA OCTATOK BCE€X CUETOB, NTMEIO-
mux cratyc 'ACTIVE' (aKTHBHBII) U HOCTYITHBIN ocTaTokK GoJsiee 2500 mosia-
poB.

3.3
Hamnumure 3ampoc K Tabiuie account, Bosspaiarornuii ID coTpyaHUKOB, OT-
pBIBIINX cueTa (HCIOJIB3YiiTe cTober account. open_emp_id). PesyasTupyio-
Ui Habop HOJKEeH BKJIIYATH II0 OJHOI CTPOKE IJIs KaKI0T0 COTPYAHUKA.

34

B sToM 3ampoce K HECKOJIBKUM Ha0opaM JaHHBIX 3aIlI0JHUTE Ipobeab! (000-
3HAYEHHBIE KaK <4/C/0>) TaK, YTOOBI IOJYUUTh PE3yJIbTAT, IPUBEIeHHbII
HUXKe:

mysql> SELECT p.product_cd, a.cust_id, a.avail_balance
-> FROM product p INNER JOIN account <1>
-> ON p.product_cd = <2>
-> WHERE p.<3> = "ACCOUNT;

S [ R +

| product_cd | cust_id | avail_balance |
o [ o +
| CD | 1 3000.00 |
| CD | 6 | 10000.00 |
| CD | 7| 5000.00 |
| CD | 9 | 1500.00 |
| CHK | 1 1057.75 |
| CHK | 2| 2258.02 |
| CHK | 3| 1057.75 |
| CHK | 4 | 534.12 |
| CHK | 5 2237.97 |
| CHK | 6 | 122.37 |
| CHK | 8 | 3487.19 |
| CHK | 9 | 125.67 |
| CHK | 10 | 23575.12 |
| CHK | 12 | 38552.05 |
| MM | 3| 2212.50 |
| MM | 4 | 5487.09 |
| MM | 9 | 9345.55 |
| SAV | 1 500.00 |
| SAV | 2| 200.00 |
| SAV | 4 | 767.77 |
| SAV | 8 | 387.99 |
o [ P, S +
21 rows in set (0.02 sec)



dunbTpauusa

BriBatoT ciayuau, Korga TpedyeTcsa paboTaTh CO BCEMU CTPOKAMU TaOJIUIIEI,
HaIpumMep:

e VYnmaneHuwe BceX MAHHBLIX TAOJUIBI AJA TOTO0, YTOOBI 3arpys3uUTh HOBBIE
JTaHHbIE U3 IPYTOro UCTOUHUKA.

e TVlsmeHeHUe BCeX CTPOK TaOJIUIIHI ITOCJIEe J00aBJIEHUA HOBOTO CTOJIOIIA.
e lzBiieueHUE BCeX CTPOK U3 TAOJUIILI OUepPea COOOIEeHMIA.

B mogo6HBIX cayuasx SQL-BeIpaskeHUAM He HyKeH 0JI0K where, MOCKOJIbKY
HeT HeoOXOAMMOCTH MCKJIIOUATH M3 PACCMOTPEHUS KaKue-Inb0 CTPOKH.
OpHako uarre Bcero Tpebdyercs cysKaTtb (poKyc u paboTaTh ¢ IOAMHOMKECT-
BOM CTPOK Tabuuiisl. [TosTomy Bce SQL-BbIpaskeHUs A pabOThI ¢ JaHHBI-
MU (KpoMe BBIpaKeHUWs insert) BKJIIOYAIOT HE00A3aTeJbHBIN 6JIOK where,
Te pasMeInaloTcA BCEBO3MOKHBIE (UJIBTPHI AJSA OTPAaHUUYEHUA UMCIIa
CTPOK, TIOIBepraeMbIx BoaaeiicTBuio SQL-Bbipaxkenusa. Kpome Toro, B BbI-
paxkeHue select BXoAUT OJIOK having, B KOTOPBIM MOTYT OBITH BKJIIOUEHBI
ycinoBus GUIbTPAIMK, OTHOCSIMECA K IPYIIaM AaHHBIX. B arToil riase
U3y4YaloTCA PasJUUYHble TUIILI YCIOBUMN GUILTPAIMY, KOTOPbLIE MOT'YT IIPHU-
MeHSThcs B 0JI0KaxX where BeIpaskeHU select, update u delete.

OueHka ycnoBus

Biok where MoskeT comep:KaTh OOHO UK 00Jee YCJI0BUH, pas3ie e HHbIX Ole-
paropamu and u or. IIpu ncIosb30BaHUY TOJBKO olepaTopa and cTpoka 6y-
JIeT BKJIIOUeHa B Pe3yJIbTUPYIONINH Habop B caydae uctunHocTH (True) Bcex
ycJioBui Ajis Hee. PaccmoTpuM caenyiomiuii 610K where:

WHERE title = 'Teller’ AND start_date < "2003-01-01"

Wcxonsa ns sTUX ABYX YCJIOBUIL, 13 PACCMOTPEHNA Oy AeT MCKJIIUEH JII000
COTPYAHUK, He ABJISIONINICA ONePaInoHUCTOM NI paboraiomniuii B 6aHKe
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"HaunHadg ¢ 2003 roga. B nanHoM mpuMepe MCHOJIB3YETCSA TOJBKO IBa YCJIO-
BUs, HO €CJIM YCJIOBUA B OJIOKe where paszesieHbl ollepaTopoM and, To Hesa-
BHCHUMO OT X KOJMYECTBA CTPOKA IIOMaJeT B pPe3yJbTUPYIOIIUil HaGop,
TOJIBKO €CJIN BCE YCJIOBUA IJiA Hee OyAYT UCTUHHBI.

Eciiu Bce ycroBus B 6JI0Ke where paseeHbl OIIepaTopoM 0r, TO UTOOBI CTPO-
Ka BOIILTIA B Pe3yJIbTUPYIONINI Ha00P, JOJMKHO BEINOTHUTLCA (IPUHATD 3HA-
yeHue true) XoTs ObI OAHO U3 HUX. PaccMOTpuM ciieyoIiue ABa YCIOBUA:

WHERE title = 'Teller' OR start_date < '2003-01-01"
Temneps ecTh HECKOJIBKO BAPMAHTOB YCJIOBUH, IT0 KOTOPBIM CTPOKAa employee
MO2KeT OBITh BKJIIOUEHA B Pe3yJIbTUPYIONINIT Habop:

e COTpyAHUK SBJIAETCS OIEPAIIMOHNICTOM M ObLJ IPUHAT Ha paboTy mo
2003 roza.

¢ COTpYyIHUK ABJSETCA OMEPAIMOHUCTOM U ObLI MPUHAT HA PaGOTy Iocje
1 auBapsa 2003.

e CoOTpyAHUK He SBJISETCS OIepPallOHNICTOM, HO OBLLI MPUHAT HA padboTy
1o 2003 roza.

B Ta6s. 4.1 moKasaHbIl BO3MOYKHBIE Pe3yJIbTAThI BhIUKCIeHUA OJI0Ka where,
COIepIKAIIero ABA YCJIOBUS, PA3leJeHHbIX OIIePaTOPOM Of .

Tabauya 4.1. Pe3yivmamul 8bl4UCIEHUS 6bLPAHCCHUTL ¢ 08YMA YCLOBUAMU,
pasdeseHHbLMU ONEePAmopoM or

IIpome:xyTounstii pedyiastar | KoHeuHslil pe3yabTaT
WHERE true OR true True
WHERE true OR false True
WHERE false OR true True
WHERE false OR false False

B mpeasigyiiemM mpuMepe eIUHCTBeHHBIN BapUaHT UCKJIIOUEHUA CTPOKY U3
Pe3yJIBTUPYIOIET0 Habopa — €CJI COTPYLHUK He SBJIAETCS OIEePaIOHM!-
CTOM ¥ OBLI IPUHAT Ha pabory Haunuad ¢ 1 susapa 2003 rozga.

CKobOKM

Eciu 650K BKJIIOYaeT Tpu WM OOJbIE YCJIOBUI C MCHOJHL30BAaHMEM KaK
omeparopa and, Tak u 0r, caeAyeT IPUMEHATh KPYTIJble CKOOKM. ITO caeia-
eT HaMepeHUA 3aIpoca NOHATHLIMY U A cepBepa BIl, u gyia Bcex, KTo Oy-
IeT YUTaTh KoA. BoT GJIOK where, pacIIupAOIUN IPeIbIAYIITUNA IPUMep.
Ou mpoBepseT, paboTaeT Ju COTPYAHUK B OaHKe A0 CUX IIOP:

WHERE end_date IS NULL
AND (title = 'Teller’ OR start_date < '2003-01-01")

Teneps nMeeM Tpu yca0BUsI. YTOOBI CTPOKA MTOTIAJIa B KOHEUHBIHN Pe3yabTu-
pytoinuii Habop, IepBoe YCJIOBUE IJIA Hee MOJKHO OBITh MCTUHHBIM (true),
a TaKJKe MCTUHHBIM JOJKHO OBITh BTOPOE WU TPeThe ycaoBue (uam 00a).
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B ra6s. 4.2 mokazaHbl BOSMOKHBIE PE3YJIbTATHI BLIUKUCICHUS STOTO 0JI0KA
where.

Tabauya 4.2. Pe3yiomamol 8bl4UCACHUA 6bLDANHCEHULL C MPEMA YCAOBUAMU,
pasdeneHnblmu onepamopamu and u or

IIpome:xyTOUHBII pe3yabTAT KoHneunsrii pe3yasTat
WHERE true AND (true OR true) True
WHERE true AND (true OR false) True
WHERE true AND (false OR true) True
WHERE true AND (false OR false) False
WHERE false AND (true OR true) False
WHERE false AND (true OR false) False
WHERE false AND (false OR true) False
WHERE false AND (false OR false) False

Kak Bugute, ueM 6oJibIlle ycJa0BUii B 6JI0Ke where, TeM 6oJIbIlTe KOMOWHA-
U JOJIXKEH PACCMOTPETh cepBep. B JaHHOM ciaydyae KOHEUHBIN Pe3yIbTaT
true obecIeunBalOT TOJbKO TPU 13 BOCBMU KOMOMHAIIMI].

OnepaTop not

Hapneroch, npegblayniuii mpuMep C TpeMs YCIOBUAMU IIPOCT U IOHATEH.
Ho paccmoTpumMm cienyonimii BapraHuT:

WHERE end_date IS NULL
AND NOT (title = 'Teller’ OR start_date < '2003-01-01")

3aMeTnau oTamuue oT mpeawiayinero npumepa? ITocsie omepaTopa and Bo
BTOPOIi CTPOKe mosiBUJCcA omepaTtop not. Temeps, BMecTO IToMCcKa HEYBOJIEH-
HBIX COTPYAHUKOB, WUJIN SBJIAMOIINXCS ONEPAMOHUCTAMY, NI HAYABIINX
paborath B 6anKe g0 2003 roma, BEIOMPAIOTCSA HEYBOJIEHHBIE COTPYIHUKH,
KOTODBIEe WM He ABJSAIOTCS ONePAlMOHUCTaAMHY, NI Hayaau padoTy B Gam-
ke B 2003 1 mos:xe. B Ta6i1. 4.3 mokasaHbI BO3MOKHBIE Pe3yJILTAThI BHIIOJI-
HEHUS 9TOr0 mpuMepa.

Tabauya 4.3. Pe3yiomamol 8bl4UCACHUS 6bLDANCEHULL C MPEMA YCAOBUAMU,
pasdeneHHbLMU Onepamopamu and, or u not

IIpome:xyTOUYHBII pe3yabTaT KoHeunsrit pe3yasTaT
WHERE true AND NOT (true OR true) False
WHERE true AND NOT (true OR false) False
WHERE true AND NOT (false OR true) False
WHERE true AND NOT (false OR false) True
WHERE false AND NOT (true OR true) False
WHERE false AND NOT (true OR false) False
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IIpoMe:kyTOUYHBII pe3yJabTaT Koneunsrii pe3yasTat
WHERE false AND NOT (false OR true) False
WHERE false AND NOT (false OR false) False

CepBep JIeTKO 00paboTaeT Takoe BhIpaKkeHUe, a UeJIOBEeKY OIeHUTH OJIOK,
BRJIIOUAIONIU omepaTop not, 00BIYHO TPYAHO. BOT ToUueMy OH UCIOIB3yeT-
cs1 HeyacTo. B manHOM ciyudae OJIOK where MOYKHO U3MEHUTH U 3alucaTh 6e3
omepaTopa not caeayoIuM oopasom:

WHERE end_date IS NULL
AND title != 'Teller’ AND start_date >= '2003-01-01"

CepBepy HaBepHAKA BCe PABHO, a YEJIOBEKY, IOKAIYIi, IPOIIle OHATE 9TOT
BapuaHT 6JI0Ka where.

Co3paHue ycnosus

Tenepb, moCMOTPEB, KaK CEPBEP BBHIUUCIIAET HECKOJBKO YCJIOBUM, faBaliTe

BepHeMCSA HaszajJ U IOCMOTPUM Ha TO, U3 Yer0 COCTOUT OTAeJIbHOEe YCJIOBUE.

Ero o6pasyior oxHO miau GoJiee 8blpaxceHuil, TONaPHO 00 beAUHEHHBIX OJ-

HUM mau 0ojee omepaTopaMu. BripakeHueM MOKeT OBITH JII000e U3 cje-

IYIOIIero:

e UYmpucio

e (Croxaberr TaOIUIIBI UJIU IPEACTABICHI

¢ CTpOKOBBIH JUTepaJ, Haupumep Teller’

¢ BcerpoenHasa QyHKIuA, Harpumep CONCAT( "Learning™, " ', "SQL")

e Jlomzampoc

e (Cnucor BuIpakeHmii, mampumep ( Teller’', 'Head Teller', 'Operations
Manager ")

K omepaTopam, MCIIOJIB3yeMBIM B YCIOBUSAX, OTHOCSATCS:

e OmnepaTopbl CPaBHEHUSA, TaKUe KakK =, | =, <, >, <>, LIKE, IN u BETWEEN

e ApudmernuecKue olepaToprl, TaKue KaK +, -, x 1 /

B CJIeAYIOIIMUX pa3jesaX IIOKa3aHO, KaK IIyTeM COYETaHUdA 3TUX BBIPpaMKe-
HUT " OIIepaTopoOB MOMHO CO3gaBaTh Pa3JIMYHbIE€ TUIIBI yc.]IOBPIfI.

Tunbl ycnosum

EcTh MHOKeCTBO CIIOCOOOB OT(HUIBTPOBATH HEHYKHBIE HaHHBIE. UTOOBI
BKJIIOUUTH NJIN NCKJIIOUNTH T€ NJIN MHbIEe JaHHbI€, MOXHO BECTHU IIONCK OII-
penaeseHHbIX 3Ha‘IeHHfI, Ha60p0B 3Ha‘-IeHHfI NI AUalia3oHOB SHaquHﬁ.
HpH pa60Te CO CTPOKOBBIMU OHAHHBIMHK MOJKHO HCIIOJIB30BaTh Pa3IMUYHBbIC
METOAUKH IIOMCKA 10 IIA0JIOHY [IJIS BbIABIEHUA YACTUUHOIO COOTBETCTBHI.
Ciepnyroliiie ueTbIpe pasfeia IMOoAPOOHO ONMMCHLIBAIOT KAMKIABIA 13 3TUX TH-
IIOB yCJIOBUHA.
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YcnoBus paBeHCTBa

Muorue 13 co3jaBaeMbIX WU CYIIECTBYIONINX YCJIOBUM (DUIBTPAIINT TMe-
10T hopMy ' cTOon0el = BhpaxeHne ' :

title = 'Teller’

fed_id = "111-11-1111"

amount = 375.25

dept_id = (SELECT dept_id FROM department WHERE name = "Loans’)

Takwue ycJa0BUA HA3BIBAIOTCS YCA0BUAMU PABEHCMEA, TIOTOMY UTO OHU IIPO-
BepPSIOT PABEHCTBO OJHOTO BBLIPAKEHUS APYTroMy. B mepBBIX Tpex mpume-
pax cToa0el CPaBHUBAETCA C JUTEPATIOM (BE CTPOKHU U YUCJIO), 4 B UETBED-
TOM CTOJIGEI] CPAaBHUBAETCA CO 3HAUEHUEM, BO3BPAIIlaeMBIM II03aIIPOCOM.
Craenyroiuii 3amrpoc UCIIOJIb3yeT IBa YCJIOBUA PAaBEHCTBA, OJHO B OJIOKe 0N
(ycooBue coemmHEeHNA) U BTOPoe B 0JI0Ke where (ycIoBue GUIbTPAINN):

mysql> SELECT pt.name product_type, p.name product
-> FROM product p INNER JOIN product_type pt

-> ON p.product_type_cd = pt.product_type_cd

-> WHERE pt.name = 'Customer Accounts’;

SOy o~ +
| product_type | product

SOy o~ +
| Customer Accounts | certificate of deposit |
| Customer Accounts | checking account |
| Customer Accounts | money market account |
| Customer Accounts | savings account |
SOy o~ +

4 rows in set (0.08 sec)

ITo sTomy 3ampocy BEIOMPAIOTCS BCe CUeTa, ABJISIOIINECs JUIEBBIMU CUeTa-
mu (customer accounts).

YcnoBus HepaBeHCTBa

Ipyroii [OCTATOYHO PACIPOCTPAHEHHBIN TUIl YCJIOBUA — YCL08UE HePABEeH-
cmea, KOTOPOe OIPefiesIsieT, UTO IBa BbIPAKeHUs He PaBHBI. BOT mpeabIay-
Uit 3aIpoc, B KOTOPOM ycjaoBreM (UIbTPAIUU B 0JIOKe where ABJsIeTCS
yCJIOBUIE HEPaBEeHCTBA:

mysql> SELECT pt.name product_type, p.name product
-> FROM product p INNER JOIN product_type pt
-> ON p.product_type_cd = pt.product_type_cd

-> WHERE pt.name != "Customer Accounts’;

g R +
| product_type | product |
Ry e +

| Individual and Business Loans | auto loan |
| Individual and Business Loans | business line of credit |
| Individual and Business Loans | home mortgage |
| Individual and Business Loans | small business loan |
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e o +
4 rows in set (0.00 sec)

B pesyisbTaTe aTOT0 3amrpoca BHIBOIATCA BCE CUETA, HE SIBJIAIOIINECA JUIE-
BBIMU CUeTaMU. B yCI0BUAX HEpaBEHCTBA MOYKHO MCIIOJIL30BATH OIIEPATOP
l=nmam <>.

MN3mMmeHeHMe JaHHbIX C MOMOLLbIO YCIOBUI paBeHCTBA

VYcaoBusa paBeHCTBA/HEePaBEHCTBA OOBIYHO MCIOJB3YIOTCA IPU U3MEHEHU N
maHHBIX. Hanmpumep, B 6aHKe IPUHATO YHUUTOKATH CTPOKY CTaPhIX CUETOB
pas B rof. 3ajjaua COCTOUT B YAAJIEeHUU U3 TaOJIUIBI aCCOUNt CTPOK C JAaHHBI-
MU 0 cUeTax, 3aKphITHIX B 1999 roxy. BoT 01HO 13 BOBMOYKHBIX PEITEHUIA:

DELETE FROM account
WHERE status = "CLOSED' AND YEAR(close_date) = 1999;

9To BBIpAKeHUE BKJIIOYAET IBA YCJIOBUS PABEHCTBA: OJHO [IJIs BHIOOPA TOJIb-
KO 3aKPBITHIX CUETOB, a APYroe — 4TOObI IPOBEPUTD, OBLIY JIX ATU CUETa 3a-
KpBITHI B 1999 roxy.

CospmaBas mpuMephl BEIPAKEHUN yIaJeHus U OOHOBJIEHUA, S IIOIIbI-
TaloCh IUCATh KaKA0e BhIpasKeHue TaKUM 00pa3oM, YTOOBI HU OZHA
CTpOKa He M3MeHAJach. Torga Mpy WX BBHIIOJHEHUU JaHHBIE OCTa-
HYTCA He NUBMEHEHHBIMU, U IIOJyU4aeMbIil BAMU Pe3yJIbTaT BhIpasKe-
HU select Bcerpga OyZeT COOTBETCTBOBATH IPUBEJIEHHOMY B KHUTE.

,.
o
= h
-5

ITockoabky ceancel MySQL mo ymoT4aHMIO HaXOAATCA B PEKUMe
aBTOMaTHYeCKON (urcaruu (cM. riaBy 12), Heab3ss OTKATUTDH (OT-
MeHUTDH) UBMEHEeHUs, BHECEHHbIE B JaHHBIE IPUMepa, eClIU OJHO U3
BBIPpasKeHUI M3MeHUJI0 nxX. KoOHEeUHO, BBl MOJKETEe JeJIaTh C JaHHbI-
MU, YTO YTOZHO, JarKe MOJHOCTHI0O OUUCTUTh UX M IIOBTOPHO 3aIyc-
TUTh IPEJOCTaBIeHHbIE MHOIO CIleHAPWM, HO f II0OCTapalch coxpa-
HATH UX HETPOHYTHIMU.

YcnoBus BXOXXKAEeHNS B AManasoH

Kpome nmpoBepKku paBeHCTBa (M1 HepaBeHCTBA) OJHOTO BBIPAKEHUSA APY-
TOMY, MOKHO CO3JaTh YCJIOBUSA, IIPOBEPAIOIITE, IIONAAEeT JIU BhIpasKeHUe
B OIIPEeIeJIEHHBIN AMaNas3oH. ITOT TUII YCJIOBUA IIIUPOKO UCIOJb3YEeTCA IPU
pa60Te C YNCJIOBBIMU MJIX1 BPEMEHHBIMHU OHaHHBIMWN. PaCCMOTpI/IM CcJIeayro-
U 3a1poc:

mysql> SELECT emp_id, fname, lname, start_date
-> FROM employee
-> WHERE start_date < '2003-01-01";

oo oo S Fommm e +
| emp_id | fname | Iname | start_date |
oo oo S S — S +
| 1 | Michael | Smith | 2001-06-22 |
| 2 | Susan | Barker | 2002-09-12 |
| 3 | Robert | Tyler | 2000-02-09 |
| 4 | Susan | Hawthorne | 2002-04-24 |
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| 8 |
| 9 |
| 10 |
| 1
| 13 |
| 14 |
| 16 |
| 17|
| |
Fomme e +
13 rows in

Sarah | Parker
Jane | Grossman
Paula | Roberts
Thomas | Ziegler
John | Blake
Cindy | Mason
Theresa | Markham
Beth | Fowler
Rick | Tulman
_________ S

set (0.01 sec)

2002-12-02 |
2002-05-03 |
2002-07-27 |
2000-10-23 |
2000-05-11 |
|
|
|
|

| 2002-08-09
| 2001-03-15
| 2002-06-29
| 2002-12-12
F R +

ATOT 3aIPOC BLIABIAET BCEX COTPYAHUKOB, HAHATHIX A0 2003 roma. Kpome
BepXHeH I'paHMUIBI AAThHl Hadyajga padoThl, MOYKHO 3aJaTh U HUMKHIOW I'pa-

HUILY:

mysql> SELECT emp_id, fname, lname, start_date

-> FROM em

ployee

-> WHERE start_date < '2003-01-01"
-> AND start_date >= '2001-01-01";

oo +
| emp_id |
Fomme - +
| 11
| 2|
| 4|
| 8 |
| 9 |
| 10 |
| 14 |
| 16 |
| 17
| 18 |
oo +
10 rows in

,,,,,,,,, e _
fname | Iname
_________ S
Michael | Smith
Susan | Barker
Susan | Hawthorne
Sarah | Parker
Jane | Grossman
Paula | Roberts
Cindy | Mason
Theresa | Markham
Beth | Fowler
Rick | Tulman
_________ o =

set (0.01 sec)

.
|

N

| 2001-06-22
| 2002-09-12
| 2002-04-24
| 2002-12-02
| 2002-05-03
| 2002-07-27
| 2002-08-09
| 2001-03-15
| 2002-06-29
| 2002-12-12
N

Jra Bepcusd 3ampoca BLIOMpPaeT BCeX COTPYAHUKOB, HaHATHIX ¢ 2001 mo

2002 rox.

Onepatop

between

Ecau nmerorcs BepXHSAA U HUMKHSAA IPAHUIILI AUAIa30HA, BMECTO ABYX pas-
HBIX YCJIOBUI MOJKHO MCIIOJIb30BATh OJHO, MCIIOJB3YIOIllee omepaTop be-
tween (MeXKIY):

mysql> SELECT emp_id, fname, lname, start_date

-> FROM employee

-> WHERE start_date BETWEEN '2001-01-01" AND '2003-01-01";
oo oo Fommmmm - Fommmmm o +

| emp_id | fname | Iname | start_date |

oo oo S Fommm e +

| 1]

Michael | Smith

| 2001-06-22 |



Tunbl yCrosuin 79

| 2 | Susan | Barker | 2002-09-12 |
| 4 | Susan | Hawthorne | 2002-04-24 |
| 8 | Sarah | Parker | 2002-12-02 |
| 9 | Jane | Grossman | 2002-05-03 |
| 10 | Paula | Roberts | 2002-07-27 |
| 14 | Cindy | Mason | 2002-08-09 |
| 16 | Theresa | Markham | 2001-03-15 |
| 17 | Beth | Fowler | 2002-06-29 |
| 18 | Rick | Tulman | 2002-12-12 |
o o oo o +

10 rows in set (0.05 sec)

ITpu pabGore c omepaTopoM between He0O6XOAMMO IIOMHUTHL IIApy IIPaBUJI.
ITepsBoii (mocJie KJIr0ueBOTO cjIoBa between) Bcerga HOJIKHA 3aaBATHCSI HUMK-
Hss TPaHUIlA AMAalla3oHa, a MoToM (mocje and) BepxXHsA I'paHuIla. BoT 4To
MIPOUCXOIUT, €CJIU 3aAaTh IePBOI BEPXHIOI0 TPAHUILY:

mysql> SELECT emp_id, fname, lname, start_date

-> FROM employee

-> WHERE start_date BETWEEN "2003-01-01" AND '2001-01-01";
Empty set (0.00 sec)

Kak BuguTe, He BO3BpAIlleHO HUKAKUX JAaHHBIX. ATO O0bSICHSIETCA TEM, UTO
daKTHUECKN M3 OSHOTO 3aJaHHOT'O YCJIOBHUS CEepBep I'eHepHUpPyeT IBa, HC-
MOJIL3Y s OIIEPATOPEI <= U >=:

mysql> SELECT emp_id, fname, lname, start_date
-> FROM employee

-> WHERE start_date >= '2003-01-01"

-> AND start_date <= '2001-01-01";

Empty set (0.00 sec)

ITockonbKy Takasa maTa — omgHoBpeMeHHO mos3gHee 1 auaBaps 2003 roga u
pausbirte 1 auBapa 2001 roga — He CyIIIeCTBYeT, II0 3aIIPOCY BO3BpAIIlaeTCa
nycToii Habop. [Hasee ciegyeT OTMETUTH BTOPO¥ HMOABOAHBIN KaMeHb IIPU
HCIIOJIL30BAHUM OllepaTopa between: HEOOXOAMMO MOMHHUTh, YTO BEPXHAA
¥ HUKHSA TPAHUIBl 8KII0YAIOMCA B IUANla30H. B JaHHOM cayuae s XOTeJl,
uyToOBI HUKHEH rpaHuiiei oniia gata 2001-01-01, a Bepxueit — 2002-12-31,
aHe 2003-01-01. [Take HeCMOTpPsS HA TO, YTO, CKOPEe BCEro, HUKTO U3 CO-
TPYAHUKOB OaHKa He HayuaJ paboTaTh B IepBhIii Ke geHb Hosoro 2003 ro-
Ia, Jydlie 3aaBaTh UMEHHO TO, UTO TpebyeTcs.

Kak u g1 1aT, MOYKHO CO34aBaTh YCJIOBUA, OIPEAEIAONINe JUATA30H IJIA
ypnces. YncaoBbIe JUAIa30HbI JOBOJLHO IPOCTHI A IOHNMAaHN, KAK BU/-
HO U3 CJeLYIOIIero IpuMepa:

mysql> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account

-> WHERE avail_balance BETWEEN 3000 AND 5000;

o oo [ S [ TRy +

| account_id | product_cd | cust_id | avail_balance |
o oo [ S [ TRy +
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| 3] CD | 1 3000.00 |
| 14 | CD | 7 5000.00 |
| 15 | CHK | 8 | 3487.19 |
o FEE o~ o +

3 rows in set (0.03 sec)

Bri6upatoTcs Bce cueTa, JOCTYIHBIN OCTATOK KOTOPBIX cocTtasiaseT or 3000
mo 5000 mosmapos. Eile pas moguepKHY, UTO IIePBOI 3ajjaeTcs HUMKHAA
rpaHuIa.

CTpOKOBbIe Avana3oHbl

JuamasoHbl faT 1 YKCeJ JIETKO IIPeACTaBUTh, HO MOMKHO TaKiKe CO3/laBaTh
yCJIOBUSA IJisl MOKWCKA AUAMAa30HA CTPOK, HPOMJLIIOCTPUPOBATH KOTOPBIE
uyTh cI0:KHee. Hanmpumep, TpebyeTca HAN T KJINEHTOB, AJIA KOTOPHIX B OII-
pelesIeHHBIN AUAIa30H IIoIIalaeT HOMED COIMaJbHON CTpaXoBKU. Dopmar
HOMEpAa COIIMAJBHON CTPAXOBKU — 'XXX-XX-XXXX', rme X — uucyo ot 0 mo 9.
TpebyeTcsa HAWTH BCceX KJINEHTOB, HOMEP COIMAJIbHOM CTPAXOBKHM KOTOPBIX
HaxoauTesa mexkay 500-00-0000" m "999-99-9999°. BoT KaKk MOKeT BBITJIA-
IeTh TaKOe BhIpaKeHue:

mysql> SELECT cust_id, fed_id

-> FROM customer

-> WHERE cust_type_cd = "I’

-> AND fed_id BETWEEN '500-00-0000" AND '999-99-9999°;

[ S Sy, +
| cust_id | fed_id |
[ S Sy +
| 5 | 555-55-5555 |
| 6 | 666-66-6666 |
| 7| TTT-77-7777 |
| 8 | 888-88-8888 |
| 9 | 999-99-9999 |
+

[
5 rows in set (0.01 sec)

Jliia paboTsl CO CTPOKOBBIMHU AMAIla30HAMU HEOOXOJWMO 3HATh IIOPAIOK
CUMBOJIOB B Ha0Ope CHMBOJIOB (IIOPSOK, B KOTOPOM COPTHUPYIOTCS CUMBO-
JIBI B HabOope CUMBOJIOB, Ha3bIBaeTCA conocmasaernuem (collation)).

YcnoBus YneHcTBa

B HeKOTOpPHIX ciiyuadaX BhIpakKeHUE OTPAaHUUYMBAETCA He OMHUM 3HAUEHUEM
WJIV AVaTa30HOM 3HAaUEeHMH, a KOHeUHBIM HabopoM (set) sHauenmii. Hanpu-
Mep, TpebdyeTcA BHIOpATh Bce cueTa, KOJAOM THUIIA KOTOPBIX ABJdgeTca 'CHK',
"SAV', 'CD" mym 'MM":

mysql> SELECT account_id, product_cd, cust_id, avail_balance

-> FROM account

-> WHERE product_cd = "CHK' OR product_cd = "SAV’

-> OR product_cd = 'CD" OR product_cd = "MM';
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Fomm - o [ . Ry +
| account_id | product_cd | cust_id | avail_balance |
oo S Fommmmmm oo Fommm e +
| 1 ] CHK | 1 1057.75 |
| 2 | SAV \ 1] 500.00 |
| 3] CD | 1] 3000.00 |
| 4 | CHK | 2 | 2258.02 |
| 5 | SAV \ 2 | 200.00 |
| 6 | CHK | 3 1057.75 |
| 7| MM | 3 | 2212.50 |
| 8 | CHK \ 4 | 534.12 |
| 9 | SAV \ 4 | 767.77 |
| 10 | MM | 4 | 5487.09 |
| 11 | CHK | 5] 2237.97 |
| 12 | CHK \ 6 | 122.37 |
| 13 | CD \ 6 | 10000.00 |
| 14 | CD | 7 5000.00 |
| 15 | CHK | 8 | 3487.19 |
| 16 | SAV \ 8 | 387.99 |
| 17 | CHK | 9 | 125.67 |
| 18 | MM | 9 | 9345.55 |
| 19 | CD | 9 | 1500.00 |
| 20 | CHK | 10 | 23575.12 |
| 23 | CHK | 12 | 38552.05 |
oo Fommmmmmoo Fommmmeo - S +

21 rows in set (0.02 sec)

Ha cosmanue sToro 6/ioka where (Bcero 4eTnsipe yCJIOBUSA, Pa3e/IeHHBIX OIIe-
paTopamu 0r) YIILIO He CIUIIKOM MHOI'O CHJI ¥ BpeMeHH . A IIpeCTaBbTe, ec-
Ju 061 Habop BeIpaskeHui cogepsxai 10 mau 20 smementos? B rakux curya-
IMUAX MOMKHO MCIIOJb30BATh OIIEPATOP in:

SELECT account_id, product_cd, cust_id, avail_balance
FROM account
WHERE product_cd IN ('CHK', "SAV', 'CD', "MM");

IIpu ucnosb3oBaHUM OmepaToOpa in 3alKUChIBAETCA eINHCTBEHHOE YCIOBUE,
CKOJIbKO OBI Yy Bac HU OBLIIO BbIpaKeHUH.

Moa3anpocsl

MoskHO caMOCTOATENBLHO CO3JaTh HAOOp BBIpasKeHUil, Hampumep ( CHK',
"SAV','CD’", '"MM"), HO cHesiaTh dTO MOXKHO ¥ C HMOMOIIbIO Ioasampoca. Ha-
IpuMep, y BCeX YeThIPeX TUIIOB CUETOB, MCIOJb3yeMbIX B IIPEABLIAYIIIEM 3a-
mpoce, cToJber product_type_cd mmeeT 3HaueHume ACCOUNT'. B caemyromieit
BepCUM 3aIIpoca JIJd U3BJIeUeHUA YeThIpeX KOJ0B THUIIOB CU€TOB BMECTO AB-
HOTO YKa3aHuA X MMEH MCIIOJIb3YeTCs IOA3aIIpoc K TaduIie product:

mysql> SELECT account_id, product_cd, cust_id, avail_balance
->  FROM account

->  WHERE product_cd IN (SELECT product_cd FROM product

-> WHERE product_type_cd = "ACCOUNT")
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Fomm - o [ . Ry +
| account_id | product_cd | cust_id | avail_balance |
[ P [ S [ S [ ST +
| 1 ] CHK | 1 1057.75 |
| 2 | SAV | 1] 500.00 |
| 3| CD | 1 3000.00 |
| 4 | CHK | 2 | 2258.02 |
| 5 | SAV | 2| 200.00 |
| 6 | CHK | 3 1057.75 |
| 7| MM | 3 2212.50 |
| 8 | CHK | 4 | 534.12 |
| 9 | SAV | 4 | 767.77 |
| 10 | MM | 4 | 5487.09 |
| 11 | CHK | 5 | 2237.97 |
| 12 | CHK | 6 | 122.37 |
| 13 | CD \ 6 | 10000.00 |
| 14 | CD | 7| 5000.00 |
| 15 | CHK | 8 | 3487.19 |
| 16 | SAV | 8 | 387.99 |
| 17 | CHK | 9 | 125.67 |
| 18 | MM | 9 | 9345.55 |
| 19 | CD | 9 | 1500.00 |
| 20 | CHK | 10 | 23575.12 |
| 23 | CHK | 12 | 38552.05 |
o o e o +

21 rows in set (0.03 sec)

ITogzanpoc BosBparliaeT HabOp M3 UEThIpEX 3HAUEHUI, a OCHOBHOM 3aIpoc
IIPOBEPsieT, COOTBETCTBYET JIM 3HAUeHMe CToJOna product_cd sHaueHUSM,
BO3BPAII[EHHBIM II0J3aIIPOCOM.

OnepaTop notin

HNuorpa Tpebyercss IPOBEPUTDH, MPUCYTCTBYET JIK OMPEeIeIeHHOe BhIparke-
HUe B Habope BhIPAYKEHU, a MHOTAa HYKHO YIOCTOBEPUTHCS B €T0 OMmcym-
cmeuu. B Takux cUTyanuax MOKHO UCIIOJIb30BaTh omepaTop not in (zeT B):

mysql> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account
->  WHERE product_cd NOT IN ('CHK', "SAV','CD", "MM");

o= P [ . S +
| account_id | product_cd | cust_id | avail_balance |
[ S [ S, [ S [ T +
| 21 | BUS \ 10 | 0.00 |
| 22 | BUS | 1] 9345.55 |
| 24 | SBL | 13 ] 50000.00 |
o [ S [ . Ry +

3 rows in set (0.02 sec)

ITOT 3aIIPOC HAXOAUT BCE CUETA, He ABJISIONNECS TeKYI[UMU, JeTIO3UTHbI-
MU, JEIO3UTHBIMU CePTU(PUKATAMU WX AeIIO3UTHBIMY CUETAMU JTeHEKHO-
r'o PBIHKA.
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YcnoBua cooTBeTCTBUSA

o cux 1mop OBLIM PACCMOTPEHBLI YCJIOBUS, BBIAEISAIOIINE OIPeIeIeHHYIO
CTPOKY, AUAIIa30H CTPOK Mju HAGop cTpoK. Eie onuH THUII yCIoBuUil Kacaer-
CsI YaCTUYHOI'O COOTBETCTBUSA CTPOK. Hampumep, TpebyeTcs HANTH BCeX CO-
TPYAHUKOB, (DaMUINA KOTOPLIX HaunHaeTcd ¢ «T». IIoIyuuTs mepByio 6yK-
BY 3HAUEHHUS CTOJIOIA 1name MOKHO C IIOMOIIILIO BCTPOCHHOM (DYHKIIMN:

mysql> SELECT emp_id, fname, lname
-> FROM employee
-> WHERE LEFT(1lname, 1) = 'T";

oo Fommmmoo oo +
| emp_id | fname | lname |
oo Fommmmoo oo +
| 3 | Robert | Tyler |
| 7 | Chris | Tucker |
| 18 | Rick | Tulman |
oo Fommmmoo oo +

3 rows in set (0.01 sec)

XoTsa BcTpoeHHasa QyHKIUA left() BBIIOJMHAET TO, UTO TpedyeTcs, oHA He
obecrieunBaeT 0c000# ruOKOCTH. BMecTO Hee MOKHO B BHIPDAMKEHUAX IIOVIC-
Ka MOYKHO MCIIOJIb30BATh CHMBOJIBI MacCKM, KaK IIOKa3aHO B CJIeAYIOIIeM
paszede.

CMBONbI Mackun

ITpu moucke YaCTUYHBIX COOTBETCTBHUII CTPOK MHTEPEC MOTYT IIPeACTABIATD:
e Crpoku, HAUMHAIOIINECS /3aKaHUYNBAIOIIECs OIPeaeIeHHbIM CIMBOJIOM
e CTpoKu, HAUMHAIOIINECA /3aKaHUYNBAIOIITUECA TTOICTPOKOM

e CTpoKHu, comep:Kallie onpeaeJeHHbIiI CHMBOJ B JJI000M MeCTe CTPOKH

e CTpoKHU, cofepKalire IMoACTPOKY B JIIOOOM MECTe CTPOKH

e CTpoKHu ompeneieHHOTO (popMaTa, He3aBUCUMO OT BXOAAIINX B HUX OT-
JIEeJIbHBIX CUMBOJIOB

C moMoIIbi0 CHMBOJIOB MAaCKH, IIPeJCTaBJIeHHBIX B Ta0a. 4.4, MOXKHO IIO-
CTPOMTDH BBIPAXKEHUA OJIA IIOMCKA 9TUX M1 MHOTUX APYIUX YaCTUYHBIX CTPO-
KOBBIX COOTBETCTBUI.

Tabauya 4.4. Cumeonv. macku

CHMBOJ MacKH CooTBercTBHE

TounHo oH CUMBOJI

% JIt060€e YrcI0 CHMBOJIOB (B TOM YHCJI€ HU OLHOTO)

CuMBOJI TOJUePKUBAHUA 3aMeIlfaeT OANH CUMBOJI, 8 CHMBOJI IIPOIIEHTA MO-
JKeT 3aMeIlaTh PasHoe KOJIMYEeCTBO CUMBOJIOB. IIpu mmocTpoeHMU yCcIoOBUHA,
WCIIOJIL3YIOINX BhIPAKEeHUA ITONCKAa, IPUMeHseTcA omeparop 1ike (kak):

mysql> SELECT lname
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-> FROM employee
-> WHERE lname LIKE "_a%e%';

o +
| Iname |
o +
| Barker |
| Hawthorne |
| Parker |
| Jameson |
[ +

4 rows in set (0.00 sec)

BriparkeHue moucKa B IpPeABIAYINEM IIPUMeEPe ONPenessieT CTPOKU, COLep-
JKalllye «a» BO BTOPOM IMO3UIINY, 32 KOTOPBIM CJIENYET «€» B JII000M APYyroM
MecTe CTPOKM (BKJIOUAas MOCJHeIHUH cuMBoJ). B Tabia. 4.5 mokasaHo ere
HECKOJIbKO BhIDAKEHUH IONCKA 1 UX UHTEPIPETAI[NH.

Tabnuya 4.5. IIpumepul 8bipaiicenHuil noucka

Bripaxkenue noucka | HaTepnperanus

F% CTpOoKU, HAUMHAIOMIUECHd C «F»

%t CTpoku, 3akaHuMBaloNIecd Ha «t»

%bas% CTpoKu, comeprKalue MoJCTPOKY «Dhas»

__t CTpOKH, COCTOAIINE U3 YeThIPEX CUMBOJIOB C «t» B TpeThel
TO3UIUU

L __ Crpoxu u3 11 cuMBOJIOB, TZe YeTBEPTHIN U CeIHLMOI CHUMBO-
Jbl — geucer

ITocnemuuii npumep us Tad. 4.5 MOKHO MUCIOJIb30BaTh AJIA IIOUCKA KJINEH-
TOB, (emepanbHbIH ID KOTOPBIX COOTBETCTBYET (DOPMATY, UCIIOJL3YEeMOMY
JIJLs HOMEPOB COI[MAIbHOM CTPAXOBKM:

mysql> SELECT cust_id, fed_id
-> FROM customer

| 111-11-1111 |
| 200-22-2202 |
| 333-33-3333 |
| 444-44-4444 |
| 555-55-5555 |
| 666-66-6666 |
| 777-77-7777 |
| 888-88-8888 |
| 999-99-9999 |
N

9 rows in set (0.02 sec)
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CHUMBOJIBI MacKH! XOPOIIIH JJIsI IPOCTHIX BhIpasKeHu# moucka. Ecau Tpedy-
eTCsI HeCKOJIbKO 0oJiee CJI0MKHBIN MOUCK, MOYKHO UCIIOJIb30BAaTh HECKOJIbKO
BBIPa’KEHU ITONCKA, KaK IIOKa3aHo B CJIeAYIOIeM IpuMepe:

mysql> SELECT emp_id, fname, lname
-> FROM employee
-> WHERE 1lname LIKE 'F%' OR lname LIKE 'G%°

oo oo Fommmmmm o +
| emp_id | fname | Lname |
oo oo Fommmmmmo +
| 5 | John | Gooding |
| 6 | Helen | Fleming |
| 9 | Jane | Grossman |
| 17 | Beth | Fowler |
S, Fommmmoe Fommm oo +

4 rows in set (0.00 sec)

ITOT 3aIIPOC HAXOAUT BCEX COTPYLHUKOB, (DAMMINA KOTOPLIX HAUMHAETCS
c «F» uanm «G».

PerynsipHbie Bbipa)keHUsi

Ecnu cuMBOJIBI MacKy He 00eCIIeUMBAIOT JOCTATOYHON T'MOKOCTHU, IJIS II0-
CTPOEHUA BBIPAKEHUII MOMCKA MOKHO MCIIOJIb30BATh PETyJApPHBIE BHIpa-
sxkeHudA. Ilo cyIecTBy, peryJAapHbIe BRIPDAKEHU — 9TO MOIITHEHNIIIe BhIpa-
JKeHUA IoVcKa. PeryssapHbie BEIpaKeHUs XOPOIIO 3HAKOMBI pa3zpaboTyn-
KaM Ha TaKuX A3bIKax IporpaMmupoBanusd, kak Perl. Eciu Bam He moBO-
IUJIOCH MCIIOJIB30BaTh UX, oOpaTuTech K KHUTE :xeddpu @pugna (Jeffrey
Friedl) «Mastering Regular Expressions» (O’Reilly). 9to caumkom 06b-
eMHad TeMa, YTOOHI IBITATHCA OXBATUTH €€ B JTaHHOU KHUTE.

Bor Kak BeIrIsAAea ObI IPEABIAYINTNI 3aIpoc (HAUTH BCeX COTPYAHUKOB ¢ (ha-
MUWJINSIMHI, HaunHAIUMUCA ¢ «F» miam «G») ¢ ucmoab3oBaHeM peainsa-
U PeryJasapHBIX Beipamkenuit MySQL:

mysql> SELECT emp_id, fname, lname
-> FROM employee

-> WHERE 1lname REGEXP '~[FG]';

[ S, [ S [ S, +

| |

+ +

| | Gooding
| Helen | Fleming
| | Grossman
| | Fowler

+ +

4 rows in set (0.00 sec)

OmepaTop regexp IPUHUMAET PETYJIAPHOE BhIpakeHue (B JaHHOM IIpHMepe
""[FG]') u mpuMeHsAET ero K BhIPAKEHUIO, HAXOAAIIEeMYCA B JIeBOM YacTHU
ycaoBus (croaberr 1name). Temeps, ¢ peTyIApHBIM BhIpasKeHUEM, 3aIIPOC CO-
JIEePIXUT BCEro OJHO YCJIOBUE, a He IBa, KaK 9TO OBLIO IPU HCIOJIb30BAHUN
CHMBOJIOB MacKH.
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Oracle Database 10g u SQL Server 2000 Toxxe IOAAePKUBAIOT PEryIApHbIE
BeIpaskenus. IIpu pabore ¢ Oracle Database 10g ucmosbayercsa PyHKITHAA
regexp_like, a He omepaTop regexp, MOKasaHHBIN B IPEABLIAYIIIEM IIpUMeEDPE.
A SQL Server gomyckaeT UCIIOJIH30BaHVE PETYIAPHBIX BhIPAKEHUU € OIIe-
patopom like.

NULL: 3T0 cnoBo U3 YyeTbipex OyKB...

S, cCKOJIBKO MOT, OTTATHUBAJ 9TOT MOMEHT, HO OH HACTAaJI: ITopa 00paTUThCA
K TeMe, KOTOPYIO OOBLIUHO BCTPEUAIOT C OIAaCKOM, HeyBePEeHHOCThIO 1 Tpele-
TOM, — 3HaueHue null. Null — aTo oTcyTcTBUEe 3HAUeHUsA. Hampumep, moka
COTPYAHUK He YBOJIEH, B ero cToJbme end_date Tabauilbl employee MOJIKHO
OBITH 3amucano null. B maHHO# cuTyalnmuu HET 3HAUEHUA, KOTOPOE MOTJIO
ObI OBITH IIOMeEII[eHO B cToJibelr end_date um mMeso 661 cMbIca. OpgHaxko null —
KOBapHBIN THUI, IIOCKOJBbKY UMEET HECKOJIBKO OTTEHKOB:

Henpumernumwlil
Hanpumep, crosber ¢ ID coTpyaHuKa I TpaH3aKIIUM, KOTOpPas BhI-
TMOJHAETCS ¢ 6AHKOMATOM.

3HayveHue eule He U3BeCMHO
Hampumep, eciz B MOMEHT CO3IaHUs CTPOKY KJIneHTa (penepaabHbii ID
HEeU3BEeCTeH.

3HaueHue He onpedesieHo

Hampumep, eciiu co3maercs cueT AJsA IMIPOAYKTA, KOTOPLII ellje He ObII
nobasien B BII.

HexoTopbie TEOPeTUKYU CUUTAIOT, UTO AJISI KaKIOH U3 3TUX (U APY-
O TUX) CUTyaluil cjaexoBajsio ObI MCIIOJIb30BATh Pa3HbIE BHIPAKEHUS,
w HO 110 MHEHHIO OOJIBIIIMHCTBA MPAKTUKYIOIIUX CIEIHAJIUCTOB IPHU
HECKOJIbKMX 3HAYEHUAX NUll myTaHUII ObLI0 ObI TOPa3mo 00JIbIIIe.

~

=
bt

IIpu pa6ore ¢ null HEOGXOAMMO IOMHUTE:

¢ BrrpaxxeHue MOXKeT 0bimb HYJIEeBBIM (NUll), HO OHO HUKOTIa HEe MOJKET
OBITH PABHbLM HYJIIO.

e JlBa null HUKOrZA HEe PABHEI APYT APYTY.

ITpoBeputs BhIpaskeHUe Ha 3HaueHUe null MOMKHO C IIOMOIIBIO OIlepaTopa
isnull, kaK IOKa3aHO B CJIeLYIOIIEM IIpDUMepe:

mysql> SELECT emp_id, fname, lname, superior_emp_id
-> FROM employee

-> WHERE superior_emp_id IS NULL;

o=

1 row in set (0.00 sec)
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JTOT 3ampoc BO3BPAIIlaeT BCeX COTPYAHUKOB, ¥ KOTOPBIX HET HauaJbHUKA
(superior). Bot ToT ke 3ampoc, Ho BMecTO 1S null mcmoab3yeres = null:

mysql> SELECT emp_id, fname, lname, superior_emp_id
-> FROM employee

-> WHERE superior_emp_id = NULL;

Empty set (0.01 sec)

Kax BunuTe, 3anpoc noxgsepraeTcsa CHHTaKCUUeCKOMY aHAJIN3Y U BBIIIOJIHA-
eTcd, HO He BO3BpAlllaeT HU OJHOM CTPOKHU. JTO 00IIasa OurnbKa HEOIBITHBIX
SQL-nporpammucTtoB. CepBep B]I He npegynpesuT o Hell, IO9TOMY IIPU CO3-
JaHUY yCJIOBUI IPOBEPKU Ha null cienyeT coGiI0faTh OCTOPOIKHOCTS.

IIpoBepuTh HalIMuMe 3HAUEHUSA B CTOJOIlE MOYKHO C IIOMOII[BIO OIlepaTopa
is not null:

mysql> SELECT emp_id, fname, lname, superior_emp_id
-> FROM employee

-> WHERE superior_emp_id IS NOT NULL;

oo oo oo oo +

| emp_id | fname | Iname | superior_emp_id |
Fomme - B P oo o +
| 2 | Susan | Barker | 1
| 3 | Robert | Tyler | 1]
| 4 | Susan | Hawthorne | 3|
| 5 ] John | Gooding | 4 |
| 6 | Helen | Fleming | 4 |
| 7 | Chris | Tucker | 6 |
| 8 | Sarah | Parker | 6 |
| 9 | Jane | Grossman | 6 |
| 10 | Paula | Roberts | 4 |
| 11 | Thomas | Ziegler | 10 |
| 12 | Samantha | Jameson | 10 |
| 13 | John | Blake | 4 |
| 14 | Cindy | Mason | 13 |
| 15 | Frank | Portman | 13 |
| 16 | Theresa | Markham | 4 |
| 17 | Beth | Fowler | 16 |
| 18 | Rick | Tulman | 16 |
oo Fommmooo oo S +

17 rows in set (0.01 sec)

9Ta BepcHus 3aIIpoca BO3BpAaIllaeT OCTAJbHBIX 17 COTPYAHUKOB, ¥ KOTOPBIX,
B orinume oT Maiikaa Cmura (Michael Smith), ecTs HauanbHUK.

IIpe:xme ueM HA BpeMsA OTJIOMKUTH paccMoTpeHrue null, ObIIO0 ObI MTOJE3HBIM
OTMETHUTH eIlle OTHY MOTEeHITNAJbHYIO0 JOBYIIKY. [IpeanonoxumM, Tpedyercsa
UIeHTU(GUIINPOBATh BCEX COTPYAHUKOB, He MogunHAoIuxca XeneHn Die-
muHT (Helen Fleming), ID kotopoit paBen 6. HapepHsaKa epBHIM ITIOPHIBOM
OyzeT crenaTh caenyrolee:

mysql> SELECT emp_id, fname, lname, superior_emp_id
-> FROM employee
-> WHERE superior_emp_id != 6;
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oo - Fomm e o Sy +
| emp_id | fname | Iname | superior_emp_id |
Fomme - F P o Ry +
| 2 | Susan | Barker | 1
| 3 | Robert | Tyler | 1
| 4 | Susan | Hawthorne | 3 |
| 5 ] John | Gooding | 4 |
| 6 | Helen | Fleming | 4 |
| 10 | Paula | Roberts | 4 |
| 11 | Thomas | Ziegler | 10 |
| 12 | Samantha | Jameson | 10 |
| 13 | John | Blake | 4 |
| 14 | Cindy | Mason | 13 |
| 15 | Frank | Portman | 13 |
| 16 | Theresa | Markham | 4 |
| 17 | Beth | Fowler | 16 |
| 18 | Rick | Tulman | 16 |
[ S, Fomm oo [ S, [ S +

14 rows in set (0.01 sec)

HeicTBUTENBHO, 3TU 14 COTPYAHUKOB He paboTaioT moja pyKOBOACTBOM Xe-
JeH PreMUHT, HO €CJIM BHIMATEJIbHO IIOCMOTPETE Ha JaHHLIE, MOKHO 3aMe-
TUTD, UTO 3/I€Ch IIPOIMYIIEH OANH COTPYAHUK, TaK:Ke He ABJIAIONINNCS IOA-
YUHEeHHBIM XeJieH. 9To Maiikia CMur, u B ero cToJioe superior_emp_id crout
null (mOoTOMY UTO OH «OOJIBIIIAA ITUIITKAa» ). II0aTOMY, YTOOBI IPaBUJILHO OT-
BeTUTH HA BOIIPOC, HEOOXOANMO YUUTHLIBATH BEPOATHOCTh TOTO, UTO IJIs He-
KOTOPBIX CTPOK CTOJIOEIT Superior_emp_id MokeT mMeTh 3HaueHue null.

mysql> SELECT emp_id, fname, lname, superior_emp_id
-> FROM employee
-> WHERE superior_emp_id != 6 OR superior_emp_id IS NULL;

oo oo F R — S +
| emp_id | fname | Iname | superior_emp_id |
oo oo S S +
| 1 | Michael | Smith | NULL |
| 2 | Susan | Barker | 1
| 3 | Robert | Tyler | 1
| 4 | Susan | Hawthorne | 3|
| 5 | John | Gooding | 4 |
| 6 | Helen | Fleming | 4 |
| 10 | Paula | Roberts | 4 |
| 11 | Thomas | Ziegler | 10 |
| 12 | Samantha | Jameson | 10 |
| 13 | John | Blake | 4 |
| 14 | Cindy | Mason | 13 |
| 15 | Frank | Portman | 13 |
| 16 | Theresa | Markham | 4 |
| 17 | Beth | Fowler | 16 |
| 18 | Rick | Tulman | 16 |
Foeme - B P o g +

15 rows in set (0.01 sec)
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Teneps pesyabTUpPYIONIKiT Hab0p BKJIOYAET BceX 15 cCOTpyaIHUKOB, He IOA-
ypHAInxcsa XeaeH. ITpu pabore ¢ Mamo3HaKoMoii 6a30ii JaHHBIX He I10-
MeIllaeT BBIACHUTH, KaKWe CTOJOIILI Ta0JAUIIBI MOTYT COAepP KaTh null; aTo
TIOMOJKET BaM CO3JaBaTh IIPABUJIbHBIE YCJIOBUA (PUILTPAILUU, UTOOBI JaH-
HbIe He CMOTJIN YTEeKATh CKBO3b HAJBI[bI.

YnpaxHeHus

Crenymoiiye yipa:kKHeHUA IPOBEPAT Ballle IOHUMAaHNUE YCJIOBUM GUIbTPa-
nmuu. Pertenusda uiure B mpuioxkerann C.

B niepBBIX IBYX YHpPaKHEHUAX UCIIOJB3YIOTCA CJIEAVIOIINe JaHHbIEe O TPaH-

3aKIUAX:
Txn_id Txn_date Account_id Txn_type_cd |Amount
1 2005-02-22 101 CDT 1000.00
2 2005-02-23 102 CDT 525.75
3 2005-02-24 101 DBT 100.00
4 2005-02-24 103 CDT 55
5 2005-02-25 101 DBT 50
6 2005-02-25 103 DBT 25
7 2005-02-25 102 CDT 125.37
8 2005-02-26 103 DBT 10
9 2005-02-27 101 CDT 75
4.1
Kaxwe ID Tpansakiuii BO3BpAIaioT CAeAyIONINe YCI0BUA QUuabTpanum?
txn_date < '2005-02-26" AND (txn_type_cd = "DBT' OR amount > 100)
4.2
Kaxwue ID TpansakIuii BO3BpAIAIOT CAeAYIOIINe YCI0BUA PUabTpaum?
account_id IN (101,103) AND NOT (txn_type_cd = 'DBT" OR amount > 100)
4.3
CospatiTe 3ammpoc, BEIOMpAIOIUii Bce cueTa, oTKpbIThIe B 2002 roxy.
4.4

CospatiTe 3aIpoc, BEIOMPAIONITUH BCeX KIANEHTOB-(QU3UUECKUX JIUI, BTOPOM
OYKBOI (haMUJIMM KOTOPBIX SBJSAETCS OyKBa 'a’ M eCThb '€ B JI000# mosu-
I[UM IIOCJie 'a .



3anpoc K HeCKONbKMM Tabnuuam

ITockonbky penanuonublie BJl mpeamosiaraioT pacioJiodKeHNe He3aBUCHU-
MBIX CYIITHOCTEH B Pa3HBIX TAOJUIIaX, HEOOXOAMM MeXaHU3M CBeJIeHUs He-
CKOJIBKUX Ta0JUI BOEIMHO B OAHOM 3aIIpoce. OTOT MEXaHU3M U3BeCTeH KaK
coedunerue (join), 1 TaHHaA TJIaBa IIOCBAIIeHAa CAMOMY IIPOCTOMY U Hambo-
Jiee PaCIIPOCTPAHEHHOMY COETUHEHUI0 — 8HYMpeHHemy coedurnenur (inner
join). Bce pazHooOpasHble TUITHI COeAMHEHN TpeAcTaBIeHbI B ritaBe 10.

YT0o Takoe coegunHeHue?

3amnpockl K OJHOU Tabyuile, KOHEUYHO, He PEeIKOCTh, HO OOJBIIMMHCTBO 3a-
TIPOCOB 00pAallleHbl K IBYM, TPeM WU Aake 6oJiee Tabautiam. [aa uirtocT-
painuu gaBaiiTe PacCMOTPHM OIMcaHusA Tabauir employee m department
U 3aTeM OIpPeIesIMM 3aIIPOC, N3BJIEKAIOIUi JaHHbIe U3 00enX:

mysql> DESC employee;

oo o Fommmo- fommoo oo +
| Field | Type | Null | Key | Default |
o e oo o o +
| emp_id | smallint(5) unsigned | | PRI | NULL |
| fname | varchar(20) | | |

| lname | varchar(20) | | |

| start_date | date | | | 0000-00-00 |
| end_date | date | YES | | NULL |
| superior_emp_id | smallint(5) unsigned | YES | MUL | NULL |
| dept_id | smallint(5) unsigned | YES | MUL | NULL |
| title | varchar(20) | YES | | NULL

| assigned_branch_id | smallint(5) unsigned | YES | MUL | NULL |
o Fom e Fommme e Fommmm oo +

9 rows in set (0.11 sec)

mysql> DESC department;
[ SR o P [ Rp—— [ S +
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| Field | Type | Null | Key | Default |
oo o Fommmmm Fommom Fommm e +
| dept_id | smallint(5) unsigned | | PRI | NULL

| name | varchar(20) | | | |
o o oo FRR— oo +

2 rows in set (0.03 sec)

CrasxeM, TpedyeTcs BLIOPATh UMA U (GaMUINI0 KAXKI0r0 COTPYIHUKA, a TaK-
JKe HasBaHUe OTHeJja, B KOTOpPOM OH paboraeT. [IlosToMy 3ampoc SoJI:KeH 6y-
IeT U3BJEeKaThb CTOJIOIBI employee. fname, employee. lname m department.name.
Ho KakK MOXHO MOJYYUTHh JaHHBIE ABYX Ta0auIl ogHUM 3ampocom? OTBeT
KpoeTcd B cToJ01e employee. dept_id, B KoTopoM XpaHuTcs ID oTaena Kas-
Ioro coTpyaumuka (6osee popmanabHO, cToJberr employee. dept_id aBiaserca
BHEWHUM KJI0Y0M, CCHLIAIONIMMCA Ha TabauIy department). 3ampoc, KOTo-
PpBIii BCKOpe OyIeT IpeAcTaBlieH, YKa3hIBaeT cepBepy MCIIOJIb30BaTh CTOJI-
Gerr employee.dept_id Kak mocm Me:xay TabauiaMmu employee u department,
obecmeurBasi TAaKUM 00pPasoM BO3MOYKHOCTH BKJIIOUEHHS CTOJIOIIOB 00emx
TaOJIUIL B pe3yIbTUPYIOIIUiT Ha0op 3anpoca. Takoi TuIl omepanuy Ha3bIBa-
eTcsA COeTMHEeHUEeM.

,U,eKapTOBO npounisegeHue

Haunem ¢ caMoro mpocToro: momecTuM TabauIlbl employee m department
B GJIOK from 3ampoca u IOCMOTPUM, UTO Ipousoiiger. Bor 3ampoc, BEIOUpao-
Iuii nMeHa ¥ (paMUJINM COTPYAHMKOB, a TaKi)Ke HasBaHUE OTHesa. 31eCh
B OJ0Ke from yKasaHbl 00e TabJIUITbI, pa3aesieHHbIe KJIIUeBbIM CJIOBOM j0in:

mysql> SELECT e.fname, e.lname, d.name
-> FROM employee e JOIN department d;

o - [ Py +
| fname | lname | name
oo R S +
| Michael | Smith | Operations

| Susan | Barker | Operations

| Robert | Tyler | Operations

| Susan | Hawthorne | Operations \
| John | Gooding | Operations

| Helen | Fleming | Operations

| Chris | Tucker | Operations |
| Sarah | Parker | Operations

| Jane | Grossman | Operations

| Paula | Roberts | Operations \
| Thomas | Ziegler | Operations \
| Samantha | Jameson | Operations \
| John | Blake | Operations

| Cindy | Mason | Operations

| Frank | Portman | Operations \
| Theresa | Markham | Operations |
| Beth | Fowler | Operations

| Rick | Tulman | Operations
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| Michael | Smith |
| Susan | Barker

| Robert | Tyler |
| Susan | Hawthorne |
| John | Gooding |
| Helen | Fleming |
| Chris | Tucker |
| Sarah | Parker

| Jane | Grossman |
| Paula | Roberts |
| Thomas | Ziegler

| Samantha | Jameson |
| John | Blake |
| Cindy | Mason |
| Frank | Portman |
| Theresa | Markham |
| Beth | Fowler |
| Rick | Tulman |
| Michael | Smith |
| Susan | Barker

| Robert | Tyler |
| Susan | Hawthorne |
| John | Gooding |
| Helen | Fleming |
| Chris | Tucker |
| Sarah | Parker

| Jane | Grossman |
| Paula | Roberts |
| Thomas | Ziegler

| Samantha | Jameson |
| John | Blake |
| Cindy | Mason |
| Frank | Portman |
| Theresa | Markham |
| Beth | Fowler |
| Rick | Tulman |
o oo +
54 rows in set (0.00 sec

Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Loans
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration
Administration

)

XM... y Hac TOJIbKO 18 coTpyIHUKOB U 3 pa3HBIX oTAesa. Ho KaK ke mOJy-
YUJIOCh, UTO B Pe3yJIbTUPYIOIeM Habope okasasoch 54 crpoku? Ilpurmas-
JIeBIIIICH, MOYKHO 3aMEeTUTD, UTO KaKAbIH 13 18 COTPYAHUKOB BCTpeUaeTcs
TpUKABI. IIpu 5TOM Bce ero JaHHBIe UAEHTUYHBI, KpOMe Ha3BaHUA OTAeIa.
ITockoabKYy 3ampoc He OMpenean, KaK AOJKHBI ObITh COeIMHEHLI 9TU IBe
Tabauel, cepBep Bl crenepuposai [Jexapmoso npousgederue, T. €. 6ce 603-
MONMCHBLE TIEPECTaHOBKY MBYX Tabsurl (18 coTpyIHUKOB YMHOMKUTDH Ha 3 OT-
Jesa mosrydaetcs 54 mepecTaHoBKM). Takoii TUII coefMHEHNA Ha3bIBAIOT 7le-
pexpecmHovim coedurneruem (cross join). Ero penko ucmoib3yior (HaMepeH-
HO, II0 KpaiiHeil mepe). I[lepekpecTHbIe cCOeIMHEHUS — OAUH 13 TUIIOB COeIM-
HEHUH, KoTopble OyaAyT usdyuarbes B riiase 10.
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BHyTpeHHUe coegnHeHUs

Yr0o6bl UBMEHUTD MPEABIAYIITUYN 3aIPOC U MOJYUYUTh PE3yIbTUPYIONIUH HAa-
60D, BKJIIOYAIOIMI TOJBKO 18 CTPOK (IO OHOM M1 KasKI0TO COTPYAHUKA),
TMOHAAOOUTCS OMMCATH B3aMMOCBA3bL ABYX Tabuauil. § yke moxasay, UTO
CBS3BI0 MEXKAY ABYMs TaOJIUIIaMU CIYKUAT cToJIOeI] employee. dept_id, ocra-
JIOCh TOJILKO N0OABUTH 3Ty MHGOPMAINIO B TOAOJOK 0on 6J10Ka from:

mysql> SELECT e.fname, e.lname, d.name
-> FROM employee e JOIN department d
-> ON e.dept_id = d.dept_id;

Fomm - [ ST, F RSP +
| fname | lname | name

Fomm - [ ST, F RSP +
| Susan | Hawthorne | Operations

| Helen | Fleming | Operations

| Chris | Tucker | Operations \
| Sarah | Parker | Operations

| Jane | Grossman | Operations

| Paula | Roberts | Operations |
| Thomas | Ziegler | Operations \
| Samantha | Jameson | Operations |
| John | Blake | Operations

| Cindy | Mason | Operations

| Frank | Portman | Operations |
| Theresa | Markham | Operations |
| Beth | Fowler | Operations

| Rick | Tulman | Operations

| John | Gooding | Loans

| Michael | Smith | Administration

| Susan | Barker | Administration

| Robert | Tyler | Administration
Fomm - [ ST, F RS +
18 rows in set (0.00 sec)

Teneps 6s1arogaps 4o0aBJIEHUIO IIOA0J0KA ON, IPEAINCHIBAIOIIET0 CEPBEPY
COeIMHATL TaOJUIIBI employee u department, IPOCIEKMUBAsA CBA3L OT OJHOM
TaOJUIIBI K APYToii Mo cToJ0Iy dept_id, mMeeM BMecTO 54 CTPOK OKHIae-
mbie 18. Hanmpumep, crpoka Crrozen XotopH (Susan Hawthorne) B Tabu-
e employee B cToJiOIIe dept_id comep:xkuT 1 (B mpuMepe He mokasaHo). Cep-
Bep HCIIOJIL3yeT 9TO 3HAUeHUe JAJIS IIOMCKA CTPOKU B Tabiaure department,
cToJiberr dept_id KOTOpPO comep kUt 1, 1 N3BJIeKaeT sHaueHue '‘Operations’
U3 CTOJIOIIA Name dTOM CTPOKH.

Ecau onpenenenHoe 3HaYeHME cTOJIOIIA dept_id MpUCYTCTBYET B OAHOM Tab-
JIuIEe, HO €r0 Hem B APYTOil, COeAUHEHNE CTPOK HEe MPOMCXOAUT, U OHU He
BKJIIOUAIOTCS B Pe3yJIbTUPYIONNHM Habop. Takoii TuI coequHeHNA Ha3bIBa-
IOT BHYMPEeHHUM coeduHeHuem (inner join); 3To HauboJIee IMUPOKO UCIIOIb-
3yeMblii TN coequHeHnA. I[loAcHIO: ecau B Tabauiie department ecTh ueTBep-
Tasd CTPOKA IJIA OTJejia MApKETUHTa, HO HU OAWH COTPYAHUK He MPUINCAH
K HeMy, OTZeJ] MapKeTuHTra He TToNafeT B Pe3yabTupyoliuit Habop. AHaJo-
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TUYHO, €CJIX HEKOTOPbhIe COTPYAHUKY 3aPEeruCTPUPOBaHEI B oTaese ¢ ID 99,
KOTOPOTO HeT B Tabsuile department, 3T COTPYAHUKY He IOMAAYT B PE3YJIb-
Tupyoinuii Habop. Eciu TpebyeTcsa BKJIIOUYUTH BCE CTPOKU TOM WJINM MHON
TabJIUIIBI HE3aBUCUMO OT HAJIUUUA COOTBETCTBUS, MOYKHO BOCIIOJIb30BATHCS
8HeuwHuUM coeduHerHuem (outer join), HO MBI pacCCMOTPHUM 9TO B ri1ase 10.

B npenpigymem npumepe B 610Ke from g He yKa3aJ TUI UCIOJIb3YEeMOTO CO-
enmHeHusd. OgHAKO ecau TpeOyeTcss COeIUHUTDH qBe TaOJIUIILI IyTEM BHYT-
PEHHETO COeqVHEHN, 9TO CJIeAyeT sIBHO YKa3aTh B Osoke from. Bor ToT ke
mpuMep ¢ 700aBJIeHUEM THUIIA COeINHEHNA (00paTuTe BHUMaHNUE Ha KJII0Ue-
BOe c10BO INNER (BHYTpeHHMIT)):

mysql> SELECT e.fname, e.lname, d.name
-> FROM employee e INNER JOIN department d
-> ON e.dept_id = d.dept_id;

oo RS Fom oo +
| fname | Iname | name

o - [ Py +
| Susan | Hawthorne | Operations |
| Helen | Fleming | Operations

| Chris | Tucker | Operations \
| Sarah | Parker | Operations

| Jane | Grossman | Operations

| Paula | Roberts | Operations |
| Thomas | Ziegler | Operations |
| Samantha | Jameson | Operations \
| John | Blake | Operations

| Cindy | Mason | Operations

| Frank | Portman | Operations |
| Theresa | Markham | Operations |
| Beth | Fowler | Operations

| Rick | Tulman | Operations

| John | Gooding | Loans

| Michael | Smith | Administration

| Susan | Barker | Administration

| Robert | Tyler | Administration
oo Fommmmo - S +
18 rows in set (0.00 sec)

Ecuu Tun coenunenusa He 3a7jaH, cepBep 10 YMOJYAHUIO IIPOBEJIeT BHYTPEH-
Hee coepmHeHNe. OJHAKO, KaK BBIACHUTCA B ryiase 10, ecTb HECKOJIBKO TH-
IIOB COeVHEHUU, II03TOMY yKa3aHWe TOYHOI'0 THUIIa TpedyeMOoro coeguHe-
HUSA JOJIXKHO BOUTHU B IPUBLIUKY.

Ecau umeHa cTo0II0B, NCHOIb3YEMBIX AJIS COeIUHEHUA IBYX TAOJIUI], COB-
magamT (YTO MMeeT MECTO B IIPeBIAYIIEM 3alpoce), MOMKHO BMECTO IIOJ-
6JI0OKa ON IIPUMEHUTD IIOA0JI0K using:

mysql> SELECT e.fname, e.lname, d.name
-> FROM employee e INNER JOIN department d
-> USING (dept_id);

oo R — Fommm +
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| fname | Iname | name
oo R — S +
| Susan | Hawthorne | Operations \
| Helen | Fleming | Operations

| Chris | Tucker | Operations |
| Sarah | Parker | Operations

| Jane | Grossman | Operations

| Paula | Roberts | Operations \
| Thomas | Ziegler | Operations

| Samantha | Jameson | Operations \
| John | Blake | Operations

| Cindy | Mason | Operations

| Frank | Portman | Operations |
| Theresa | Markham | Operations |
| Beth | Fowler | Operations

| Rick | Tulman | Operations

| John | Gooding | Loans

| Michael | Smith | Administration

| Susan | Barker | Administration

| Robert | Tyler | Administration
R RS S +
18 rows in set (0.01 sec)

ITockoabKYy USiNg — cOKpallleHHaA 3aMKUCh, KOTOPaA MOYKET MCI0JIb30BaTh-
CsA TOJILKO B OIIPeJeJIEHHON CUTYyallu, BO N30eKanne MyTAHUIBI A BCEraa
OPEeIIIOUYUTAIO IOA0JI0K On.

ANSI-cMHTaKkcnc coeguHeHuns

Horanusa, ncoosb3dyemMasa B JaHHOW KHUTE IJIA COeAMHEHUSA TaOJInIl, Oblia
BBezeHa B Bepcuu SQLI2 crangapra ANSI SQL. Bo Bcex ocuoBHBIX CYB]]
(Oracle Database, Microsoft SQL Server, MySQL, IBM DB2 Universal Da-
tabase, Sybase Adaptive Server) npuuAT cuHTaKcuC coenuHeHusa SQLI2.
ITockoJIbKY MHOTHE CepBephl CYIIeCTBOBAJIM eIlle M0 BbIXOoHda cIelnudura-
muny SQLIY2, Bce 0HU BKJIIOUYAIOT U CTAPBIN CUHTAKCUC coefunHeHuA. Hampu-
Mep, BCEM 3THM cepBepaM ObLI Obl IOHATEH TAKOM BAPUAHT IPEALIAYIIEro
3ampoca:

mysql> SELECT e.fname, e.lname, d.name
-> FROM employee e, department d
-> WHERE e.dept_id = d.dept_id;

oo [ o +
| fname | lname | name

oo Fom o oo +
| Susan | Hawthorne | Operations \
| Helen | Fleming | Operations

| Chris | Tucker | Operations |
| Sarah | Parker | Operations

| Jane | Grossman | Operations

| Paula | Roberts | Operations |
| Thomas | Ziegler | Operations \
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| Samantha | Jameson | Operations \
| John | Blake | Operations |
| Cindy | Mason | Operations \
| Frank | Portman | Operations |
| Theresa | Markham | Operations \
| Beth | Fowler | Operations |
| Rick | Tulman | Operations

| John | Gooding | Loans

| Michael | Smith | Administration

| Susan | Barker | Administration

| Robert | Tyler | Administration
o= oo Ry +
18 rows in set (0.01 sec)

ATOT CTAPBIIl METO, ONMMCAHNSA COeNHEHN He BKIUAaeT mog0 0K on. Tao-
JINIBI YKa3aHbl B 0JI0Ke from uepes 3amATyI0, a yCIOBUA COeIUHEHN S BKJIIO-
yeHbI B 0JI0K where. X0Ts MOKHO UTHOPUPOBATh cuHTaKcue SQLI2 B moJib-
3y CTAporo CHHTaKCHca coequHennii, y cuHtakcuca ANSI ecTs cienymoiiue
IpenMyIIecTBa:

e VYcaoBus coeamHeHUs U GUIBTPAIUU Pa3HECEHBI B [BA PA3HBIX GJIOKA
(rroz60K on u GJIOK where COOTBETCTBEHHO), UTO YIPOI[aeT IIOHNMAaHUe
3ampoca.

e VYca0oBUA COeAUHEHUA A KaMKIONI IIapbl Ta6JII/II.I cogepxaTrcd B coberT-
BEHHOM OJIOKe ONn, 4TO YMEHBbIIIaeT BEPOATHOCTDb OIIUO0YHOT'O UCKJIIOUE-
HHUA YacTU COeAMHEHNA.

e 3amnpochl, UCIIOJb3YIOINE CUHTAKCHUC coequHenusa SQLI2, mopTupyror-
cA Ha pasHble cepBepbl BI, Torza KaK cTapblii CHHTAKCUC HEMHOTO OT-
JIMYaeTcs IJIs KasKI0ro cepsepa.

ITpeumyiiecTBa cuHTakcuca coesuHeHusa SQLI2 3ameTHee B CIIOMKHBIX 3a-
pocax, BKJIOUAIIINX KaK YCJIOBUA COEIUHEHUs, TaK U YCJIOBUS (GUIBT-
panuu. PaccMOoTpuM caenyominii 3ampoc, o KOTOpoMy BO3BPaIllaloTcs Bce
CcueTa, OTKPBITHIE OIMBITHLIMU onepanuonucramu (HanaTeiMu go 2003 ro-
[la), B HACTOsAIIee BpeMA IPUNNCAHHBIMHY K oTAeseHn0 Woburn:

mysql> SELECT a.account_id, a.cust_id, a.open_date, a.product_cd
-> FROM account a, branch b, employee e
-> WHERE a.open_emp_1id = e.emp_id
-> AND e.start_date <= '2003-01-01"
-> AND e.assigned_branch_id = b.branch_id
-> AND (e.title = 'Teller' OR e.title = 'Head Teller')
-> AND b.name = "Woburn Branch’;

| account_id | cust_id
oo

open_date | product_cd |

2000-01-15 | CHK |
2000-01-15 | SAV |
2004-06-30 | CD |
2001-03-12 | CHK |

|

| 1
| 2
| 3
| 4
| 5 2001-03-12 | SAV
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| 14 | 7 | 2004-01-12 | CD

| 22 | 11 | 2004-03-22 | BUS
o o o o +
7 rows in set (0.01 sec)

B sTOM 3ampoce He TaK IIPOCTO OIPEAEeNUTh, KaKue yCJI0BUA 0Ja0Ka where
ABJISIOTCA YCIOBUAMM COENUHEHWs, 4 KaKNe — YCAOBUAMMU (PUILTPAIMN.
Takske He BIIOJIHE OUYEBUIHO, KAKOI TUII COeAUHEHUA MCIOJIb3yeTcs (I
YCTAHOBJICHUS TUIA COeSUHEHNS HEeOOXOAMMO BHUMATEILHO PACCMOTPETH
YCJIOBUSA COEIMHEHUS B OJIOKEe where — HeT JIM TaM KaKUX-JI100 CIIeI[AaJIhb-
HBIX CHMBOJIOB), 1 CJIOKHO OIIPENEe/INTD, He ObLIN JIU YIYINeHb KaKue-JI100
YCJIOBUA COeINHEHUA. BOT TOT Ke 3aIIpoc, 3allMCAHHBIN C CIIOJIb30BAHNEM
cHUHTaKcuca coeguHenuna SQLI2:

mysql> SELECT a.account_id, a.cust_id, a.open_date, a.product_cd
-> FROM account a INNER JOIN employee e
-> ON a.open_emp_id = e.emp_id
-> INNER JOIN branch b
-> ON e.assigned_branch_id = b.branch_id
-> WHERE e.start_date <= '2003-01-01"
-> AND (e.title = 'Teller’' OR e.title = 'Head Teller')
-> AND b.name = "Woburn Branch’;

B T, [ R [ P [ P +
| account_id | cust_id | open_date | product_cd |
B T, [ R [ P [ P +
| 1] 1] 2000-01-15 | CHK

| 2 | 1] 2000-01-15 | SAV

| 3| 1 ] 2004-06-30 | CD

| 4 | 2 | 2001-03-12 | CHK \
| 5 2 | 2001-03-12 | SAV |
| 14 | 7 | 2004-01-12 | CD |
| 22 | 11 | 2004-03-22 | BUS \
Fome e oo E R +
7 rows in set (0.36 sec)

Hapgerocs, Bce corsacarcs, 4TO HOHATHEE BEPCUSA, UCIIOIb3YIOIIAA CUHTAK-
cuc SQL92.

CoepgunHeHune Tpex n bonee Tabnuy,

CoenuHeHMe TpexX TAGJIUIl aHAJOTUYHO COeIUHEHUIO IBYX, HO eCTh He0O0JIb-
massi XUTPOCTh. IIpu coeguHEeHWM ABYX TaOGJJIUIl MMEIOTCA IBe TabJIUITBI
¥ ONWH TUII COeAUHEeHUA B 6JI0Ke from, a Tak:Ke e JUHCTBEHHbIH TOI0JIO0K 0N,
OIIpeAeAIoNINi, KaK COeIUHAIOTCSA Tabauibl. Ilpu coequHeHUN Tpex Tao-
JIUIL, MPUCYTCTBYIOT TPU TAOJUIBI M ABA TUIIA COeUHEHUSA B 6Jioke from,
a TaksKe IBa MoA6JIOKA on. BoT elle oguH npuMep 3ampoca ¢ COeJUHEHUEM
IBYX TaOJIMIIL:

mysql> SELECT a.account_id, c¢.fed_id
-> FROM account a INNER JOIN customer c
-> ON a.cust_id = c.cust_id
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-> WHERE c.cust_type_cd = "B’

o P +
| account_id | fed_id |
N, Fomm e +
| 20 | 04-1111111 |
| 21 ] 04-1111111 |
| 22 | 04-2222222

| 23 | 04-3333333

| 24 | 04-4444444 |
o o +

5 rows in set (0.06 sec)

AToT 3ampoc, Bo3Bparawiuii ID cuera u naeHTU(PUKAIMOHHBIN HOMeED de-
IepaJIbHOIO HAJIOra IJisA BCeX OM3HEeC-CUeTOB, Ha NAHHBINM MOMEHT JOJIMKEeH
OBITH a0COJIOTHO MTOHATHLIM. OIHAKO ecau J06aBUTH B 3aIIPOC TaOJIUILY emp-
loyee I HOJIyYeHU A MMEHU OlePa[IOHKICTA, OTKPLIBIIIETO KA bl U3 cue-
TOB, OH IIPUMET CJIeAYIOIIUA BUI:

mysql> SELECT a.account_id, c¢.fed_id, e.fname, e.lname

-> FROM account a INNER JOIN customer c

-> ON a.cust_id = c.cust_id

-> INNER JOIN employee e

-> ON a.open_emp_id = e.emp_id

-> WHERE c¢.cust_type_cd = "B’
o [ P [ . [ . +
| account_id | fed_id | fname | lname
o o e oo +
| 20 | 04-1111111 | Theresa | Markham |
| 21 | 04-1111111 | Theresa | Markham |
| 22 | 04-2222222 | Paula | Roberts |
| 23 | 04-3333333 | Theresa | Markham |
| 24 | 04-4444444 | John | Blake
o [ P [ . [ . +
5 rows in set (0.03 sec)

Teneps nMeeTcsa Tpu TaOJIUIBI, IBa TUMA COeAUHEHUI W ABa IOAOJOKA On,
nmepeunciaeHHbIe B 010Ke from. Takum o0pasom, Bce HEMHOI'O YCJIOMKHACTCS.
Ha mepBuIil B3risaa m3-3a MOPAAKA MEPEUNCICHUS TAOJHUI] MOMKET IIOKa-
3aTbCsA, 4TO TabauIa employee coeqUHAETCS ¢ TAOJIUIIEH Customer, MOCKOJIb-
Ky Tabyuma account yxasasa mepBoil. OIHAKO eC/IM U3MEHUTH IOPSAI0K pac-
OJIOMKEeHUA TabJINIL, Pe3yabTATEI OYAYT a0COJIOTHO aHAJOTMUHBIMK:

mysql> SELECT a.account_id, c¢.fed_id, e.fname, e.lname
-> FROM customer ¢ INNER JOIN account a
-> ON a.cust_id = c.cust_id
-> INNER JOIN employee e
-> ON a.open_emp_id = e.emp_id
-> WHERE c.cust_type_cd = 'B’;
o P [ . [ P, +
| account_id | fed_id | fname | lname
o T [ [ +
| 20 | 04-1111111 | Theresa | Markham |
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21 ] 04-1111111 | Theresa | Markham |
22 | 04-2222222 | Paula | Roberts |
23 | 04-3333333 | Theresa | Markham |
24 | 04-4444444 | John | Blake
oo S Fommmme e Fommmmeeo +
5 rows in set (0.00 sec)

Temeps Tabauma customer CTOMT IMEPBOM, 3a Hel UAYT TAOGJUIIBI acCcount
u employee. ITocKoabKY MOAGIOKY ON HE MBMEHUJINCH, PE3YJIbTATHI TAKHE JKE.

3anpoc, UCIIOJb3YIOIUI TPU WU 6oJiee TaOJIUIl, MOMKHO IIPEACTABUTL KaK
CHEKHBIN KOM, KaTAIUics ¢ ropbl. [lepBbie ABe TaGJUIBI 3aIIyCKAIOT 9TOT
KOM, a KaKIas IMocJaeayIolasa TabJuila BHOCUT B HEro cBoio JyienTy. CHeX-
HBIJ KOM MOYKHO PacCMaTPUBATh KaK NPOMeHCYMOUHbLIL pe3yibmupyiow,uil
HaOop (intermediate result set), KOTOPBIi TOAOUPAET BCe GOJIBIIE U 6OJIbIIIE
CTOJIOIIOB IO Mepe COeAMHEHUA C ImocjaeayiinumMu tabaunamu. IlosTomy
Tabsuna employee B NeHCTBUTEILHOCTH ObLIa COeNUHEHA HE ¢ TaOIUIlei ac-
count, a ¢ IPOMEKYTOUHBIM Pe3yJIbTUPYIONINM HAaG0pOM, CO3MaHHBIM IIPU
coenqmHeHUM TabUIL customer u account. (Ecsiu mHTEpPECHO, OTKYZAA B3AJICA
CHE)XHBIA KOM: S HHCAJ 3Ty IJIaBy IIYOOKOM HOBOAHTJIMMCKON 3MMOM —
yeke BbImaJio 110 groiimoB u 3aBTpa Oyzer erre. Bor pagocts-To!)

MpumeHeHMe NoA3anpPoCcoB B KayecTBe Tabnuy,

BrI yixe mocMoTpesi HeCKOJIBKO IPUMEDPOB 3aIIPOCOB € TPEMA TabJINIIAMU,
HO X0YeTcsA 0c000 OTMETUTH OJHY U3 PA3HOBUIHOCTEI TAKUX 3a1IPocoB. UTo
JIejlaTh, €CJU HEeKOTOphIe TabauIlbl opMupyioresa nonasanpocamu? Iloxza-
mpocaM IOCBAIEHA TyiaBa 9, HO KOHIENIIUS MoA3amnpoca B 0J0Ke from yixe
ObliIa IpeJcTaBjJeHa B IPeALIAYINel riiase. BoT Apyras Bepcus IpHUBeIeH-
HOTO paHee 3ampoca (BIOOP BCeX CUETOB, OTKPBITHIX OIMBITHBIMHU OIIEPAaIl0-
HHUCTAMU, B HACTOsIlee BpeMs paboTaIuMu B oTaeaenun Woburn), B Ko-
TOPOM TabJMIIA account coefMHSIETCA C MOA3aIpocaMu K TabauiiaMm branch
(ormenenue) u employee:

1 SELECT a.account_id, a.cust_id, a.open_date, a.product_cd
2 FROM account a INNER JOIN

3 (SELECT emp_id, assigned_branch_id

4 FROM employee

5 WHERE start_date <= '2003-01-01"

6 AND (title = 'Teller’ OR title = 'Head Teller')) e
7 ON a.open_emp_id = e.emp_id

8 INNER JOIN

9 (SELECT branch_id

10 FROM branch

11 WHERE name = "Woburn Branch') b

12 ON e.assigned_branch_id = b.branch_id

ITepBrIit MoABamIpoC, HAUMHAIOIIUICA B CTPOKE 3 M UMEIOIUi TICeBIOHUM €,
HaXOJWUT BCEX ONBITHBLIX ONEPaAIMOHUCTOB. BTOpoii moasampoc, HaunHAO-
muiicA B CTpOKe 9 u mMeroIuii mceBAoHUM b, BeiOupaet ID ormenenusa Wo-
burn. CHauaJjia TabJMIIa aCCOUNT COEAUHAETCSA C IIOA3AIIPOCOM II0 OIIBITHBIM
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oIepaIoHuCcTaM ¢ IIOMOIIb0 ID coTpyAHUKOB, a 3aTeM PeayJIbTUPYIoIasd
TabJuIa COeIUHAETCS C IMOA3AIPOCOM IO oTAeseHHI0 Woburn Ha ocHOBe
ID punuana. PesyabTaThl aHAJOTUYHBI HPEALIAYINE Bepcuu 3ampoca (Io-
npobyiiTe 1 yoeauTech CaMi), HO Ha BUJ 3aIlIPOCHI OU€Hb OTJIMYAIOTCA APYT
OT Zapyra.

Ha camowm geste 3mech HeT HUUEro HEOOBIYHOT'O, HO OCO3HATDH IIPOUCX O SIIEe
MOKHO He cpasy. OOpaTuTe BHUMaHMWe, HAIIpUMep, HA OTCYTCTBHE OJIOKa
where B ocHOBHOM 3amnpoce. IIoCKOJIBKY Bece yCaoBUs QUIbTPAIIT KaCaloTCs
Tabaut employee u branch, oHu HaxomATCA B MoA3amnpocax. B ocHOBHOM 3a-
nmpoce HUKAKWeE YCJA0BUA (GMILTpAIIUY He HYXKHbI. ENMHCTBEHHBIN CIIOCO0
IPOUJLIIOCTPUPOBATH IIPOUCXOAINEE — BBIIIOJHUTD II03aIIPOChl ¥ IIOCMOT-
peTh Ha pe3yabTUPYIoIIe HaOOphl. BOT pe3yabTaThl BBITTOJHEHUA IIEPBOTO
mojsamnpoca K Tabsuite employee:

mysql> SELECT emp_id, assigned_branch_id
-> FROM employee
-> WHERE start_date <= '2003-01-01"
-> AND (title = 'Teller' OR title = 'Head Teller');
____________________ +
assigned_branch_id |
____________________ +

SA DWW N

+
|

+
|
|
|
|
|
|
|
|
|

+

9 rows in set (0.03 sec)

Taxum ob6pasoM, pe3yaIbTUPYIOIUI Habop cocTouT u3 Habopa ID corpyxa-
HuKOB u ID cooTBeTcTBy0OIUX UM oTAeaeHuii. CoequHUB TaOIUILy account
TOCPEeACTBOM CTOJIOIIA emp_id, MMeeM MPOMEKYTOUHBIN Pes3yJIbTUPYIOITUHA
Ha0Op, comepsKaIluii Bce CTPOKM TabJHMIIBLI account M MOIMOJHUTEJIbHBIA
crosberr ¢ ID oraenenusi, B KOTOPOM paboTaeT COTPYAHUK, OTKPBIBIIINI KaK-
IbI 13 cCUeTOB. BOT pe3ybTaThl BTOPOTo MoA3ampoca K Tabauiie branch:

mysql> SELECT branch_id
-> FROM branch
-> WHERE name = 'Woburn Branch’;

E +
| branch_id |
oo +
| 2|
P +

1 row in set (0.02 sec)
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ITo sToMy Bampocy BoO3BpalllaeTcs OJHA-€IWHCTBEHHAS CTPOKA C OJHUM
crouabmom: ID ormenenua Woburn. 9ra Tabauiia coefrHeHa CO CTOJIOIIOM
assigned_branch_id mpoMesKyTOUHOro pes3yJIbLTUPYIOIIero Habopa, UTo II0-
3BOJISIET OTCEATHh U3 OKOHUATEJIBHOTO Pe3yIbTUPYIOIero Habopa Bce cuera,
OTKPBITBIE HECOTPYIHUKAMU oTAeeHuss Woburn.

MoBTOpHOE NCNoNb30oBaHMe TabNULbI

ITpu coemguHeHNYN HECKOJIBKUX Ta0JIUIL MOXKET 00HAPYKUTHCS, UTO TPedyeT-
cA HEOJAHOKPATHO COeIUHATD OJHY U Ty :Ke Tabsauiy. B Hammem npumepe Bl
BHEIIIHME KJIIYM K TabJaulle branch mIpuCyTCTBYIOT Kak B TabJuuile account
(oTmenenue, B KOTOPOM OBLI OTKPBIT CUET), TaK 1 B TabauIle employee (oTme-
JIeHre, B KOTOPOM paboTaeTr coTpyaHUK). Eciu B pe3yabTuUPYIONINil HAGop
IOJIKHBI BOUTH 00a OTJeJIeHus1, TabauIity branch MoKHO BKJIIOUHTH B OJIOK
from mBasKabI, B IEPBBII pas COeAUHUB ee ¢ TAOJIUIlEN employee, a BTOPOU
pas — ¢ Tabuuiieit account. ATo cpaboTaeT, ecau KaKIOMy 5K3eMILIAPY Tao-
JIUILI branch IPUCBOUTEL CBOI IICEBJOHUM, UTOOBI cepBep 3HAJ, HA KaKou
9K3eMILIAD JeIaeTCs CChLIKA:

mysql> SELECT a.account_id, e.emp_id,
-> b_a.name open_branch, b_e.name emp_branch
-> FROM account a INNER JOIN branch b_a
-> ON a.open_branch_id = b_a.branch_id
-> INNER JOIN employee e
-> ON a.open_emp_id = e.emp_id
-> INNER JOIN branch b_e
-> ON e.assigned_branch_id = b_e.branch_id
-> WHERE a.product_cd = 'CHK';

oo Fommmoo oo S —— +
| account_id | emp_id | open_branch | emp_branch |
o oo Fommm e S — +
| 8 | 1 | Headquarters | Headquarters

| 12 | 1 | Headquarters | Headquarters |
| 17 ] 1 | Headquarters | Headquarters |
| 1] 10 | Woburn Branch | Woburn Branch |
| 4 | 10 | Woburn Branch | Woburn Branch |
| 6 | 13 | Quincy Branch | Quincy Branch |
| IR 16 | So. NH Branch | So. NH Branch |
| 15 | 16 | So. NH Branch | So. NH Branch |
| 20 | 16 | So. NH Branch | So. NH Branch |
| 23 | 16 | So. NH Branch | So. NH Branch |
o oo Fommm e R SR — +

10 rows in set (0.07 sec)

ATOT 3aIpoC MMOKAa3bIBAET, KTO OTKPBLI KaKABIN TEeKYIINI cUeT, B KAKOM OT-
IeJIEHUW 3TO MPOUBOIIJIO ¥ K KAKOMY OTAEJIEHWIO IPUIIMCAH B HACTOAIIIEE
BpeMsdA COTPYIHUK, OTKPBIBIINH cuer. Tabimuia branch BKJIOUeHa MBaMKIBI
moJ nceBgoHMMaMu b_a u b_e. Biarogapsa npucBanBaHWIO Pa3HBIX TICEBIO-
HUMOB KaKJIOMY 9K3eMILIAPY TabJIUIILI branch, cepBep CMOKET OIIpeIeIuTh
9K3eMILIAP, HA KOTOPHIA JejlaeTcs CChIIKA, — COeAUHEHHBIN ¢ Tabauiieii
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account miu ¢ Tabauiiei employee. Takum o6pasom, UMeeM IPUMEP 3alpoca,
B KOTOPOM HCIIOJIb30BaHME IICEBJOHNMOB TAa0JINIIL ABIIETCS 0013AMeAbHbLM.

PekypcnBHble coegHeHUs

Mo:xHO He TOJBKO HECKOJBKO Pa3 BKJIIOUATD OAHY U TY JKe TaOJUIy B OLUH
3a1poc, PakTUUEeCKU MOKHO COeIMHUTD Ta0JIUILy ¢ caMoii coboii. [Tonauary
9TO MOXKET IIOKA3aThCSA CTPAHHBIM, HO JJIS 9TOTO €CTh BECKHE OCHOBAHMUSI.
B rabnune employee, HAaIpUMED, €CTb PEKYPCUBHLLIL 6HeuwlHUll Kawou (self-
referencing foreign key). OTo o3HauaeT, YTO OHA BKJIIOYaeT cToJberr (supe-
rior_emp_id), yKa3bIBAIOIIUH Ha IIEPBUYHBIN KJIOU B paMKaX TOMH ke TabIu-
IbI. ATOT CTOJIOEI] YKA3hbIBaeT HA HAUYAJbLHUKA COTPYAHHKA (€CIU TOJBKO
3TO He caM b6occ — Torza cToJbel] nMeeT 3HaueHue Null). C moMoIbIo peKyp-
cu8Ho020 coedunernus (self-join) MOKHO cO3IaTh 3alpPOC, B PE3YJIbTATE BHI-
TOJIHeHUST KOTOPOT'O BBIBOAUTCSA CIIMCOK BCEX COTPYAHUKOB C YKa3aHUEM
VMeH X HAaYaJIbHUKOB:

mysql> SELECT e.fname, e.lname,
-> e_mgr.fname mgr_fname, e_mgr.lname mgr_lname
-> FROM employee e INNER JOIN employee e_mgr
-> ON e.superior_emp_id = e_mgr.emp_id;

oo Fommmmmo - Fommmmm - Fommmmmmo - +
| fname | Iname | mgr_fname | mgr_lname |
o oo oo oo +
| Susan | Barker | Michael | Smith |
| Robert | Tyler | Michael | Smith |
| Susan | Hawthorne | Robert | Tyler |
| John | Gooding | Susan | Hawthorne |
| Helen | Fleming | Susan | Hawthorne |
| Chris | Tucker | Helen | Fleming |
| Sarah | Parker | Helen | Fleming |
| Jane | Grossman | Helen | Fleming |
| Paula | Roberts | Susan | Hawthorne |
| Thomas | Ziegler | Paula | Roberts |
| Samantha | Jameson | Paula | Roberts |
| John | Blake | Susan | Hawthorne |
| Cindy | Mason | John | Blake |
| Frank | Portman | John | Blake |
| Theresa | Markham | Susan | Hawthorne |
| Beth | Fowler | Theresa | Markham |
| Rick | Tulman | Theresa | Markham |
Fomme e [ P [ [ P +
17 rows in set (0.01 sec)

ATOT 3amIpoc BKJIOUAET JBA SK3eMILIAPA TaOIUIIBI employee: U3 OMHOTO (101
TICeBIIOHMMOM €) U3BJIEKAIOTCA UMeHa COTPYAHUKOB, a 13 IPYyToro (o Ices-
IOHUMOM €_Mgr) — nMeHa HauaJbHUKOB. II00JI0K 0N MCIOJIB3yeT 9TH IICEeB-
INOHUMBI JJIsI COeAUMHEeHMNA TabJUIILI employee ¢ caMoOi co00ii mocpeacTBOM
BHEIITHEro KJIoua superior_emp_id. 9To ellje oAuH OIpHUMepP 3aIIpoca, AJId KO-
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TOPOTO IICeBAOHMMBI TAOJUIT ABIAIOTCSA 00d3aTeNbHLIMK. B IIPOTUBHOM
cayuae cepBep He CMOXKeT ONpeNe/IUTh, Ha KOro JejlaeTcs CChLIKA — Ha Co-
TPYAHUKA UJIU ero HauaJIbHUKA.

Xotsa B Tabauiie employee 18 cTPoK, 110 3amrpocy OBIJIO BO3BPAIIIEHO TOJIBKO 17.
Y mpesupmenrta 6anka, Maiikaa Cmura (Michael Smith), Her mauanbHUKA
(ero cTomberr superior_emp_id mmeeTr 3HaueHUe Null), TOATOMY IJis JaHHON
CTPOKH coeqnHeHre He cpaborano. YTo6s! BKIounTs Matikia Cmura B pe-
3YJIBTUPYIOIINI HAOOp, HEOOXOAMMO HCIIOJb30BAThL BHEIIIHEE COeqUHEeHNe,
KoTopoe OyzeT paccMoTpeHo B riaase 10.

CpaBHeHme 3KBNCOEeANHEHNN
C He3KkBncoeanmHeHNaIMu

Bce 3ampochl K HECKOJIBKUM TabIUIAM, IOKa3aHHBIE 0 CUX 10D, UCIOJIb-
30BaIU IK8uUcoeduHernus (equi-joins). ATo 03HAYAET, UTO IJIA 0OecIIeuyeHUus
VCIIEIITHOCTY COeUHEeHNA 3HAUEHNUA IBYX TaOJIUI JOJIKHBI COBIIAJATh. JK-
BHCOeJUHEHUE BCET/IA UCIIONb3yeT 3HAK DABEHCTBA, HAIIpUMeD:

ON e.assigned_branch_id = b.branch_id

ITomaBasioiiee GOJBITMHCTBO 3aIlIPOCOB KCIIOJIB3YEeT SKBUCOETUHEHUS, HO
MOKHO TaK:Ke COeIUWHSATh TaOJUIBI ITOCPEACTBOM IMAa30HOB 3HAUEHUIH,
Ha3bIBA€MBIX HedksucoeluneHuamu (non-equi-joins). Bor npumep sampoca,
OCYIIIECTBJIAIONIErO COeUHEeHNE 10 TUATIa30HY 3HAUEHMI:

SELECT e.emp_1id, e.fname, e.lname, e.start_date
FROM employee e INNER JOIN product p
ON e.start_date >= p.date_offered
AND e.start_date <= p.date_retired
WHERE p.name = "no-fee checking’

ITOT 3ampoc coeqUuHAET ABE TAOJIUIIBI, MEKIY KOTOPBIMU HET B3AUMOCBSI-
3el Mo BHEIIHUM KJuaM. 3afada — HaiTh BCeX COTPYAHUKOB, IPUHATHIX
B 6aHK B TO BpeMsd, KOT/Ia IIpeJjarajach ycayra 6eciIpolieHTHOTO TeKYIIero
BKJaga. Takum o6pas3oM, JaTa Hauaja pabOThHI COTPYAHUKA MOJKHA HAXO-
IUTHCA MEXKAY JaTaMU Hayaja ¥ KOHIAa 9TOH aKIIUU.

Tak:ke MOKeT HMOHALOOUTHCA PeKYpCuUBHOe HeaxsucoeduHenue (self-non-
equi-join), KOTOpOe 03HAYAET, UTO TabJIUIla COeTUHAETCA caMa ¢ co0oii ¢ uc-
OJIb30BaHUEM HesKBUcCOoeAnHeHuA. Hanmpumep, yIpaBasaoinii omepamus-
MU PEIINnJI IIPOBECTU IIaxXMaTHBIN TYPHUD MEXOYy BCEeMU OIllepalnOHuCTa-
mu 6aHKa. TpebyeTcs co3gaTh CIUCOK BCeX Map UTPOKOB. MoKHO mompobo-
BaTh MOJIYUYUTH CIIMCOK BCeX omeparnnoHmucToB (title = 'Teller'), coenuHUB
TabauIly employee ¢ camoii co60ii, 1 BRIOPATh 13 HEr'0 BCe CTPOKM C Pa3HBIMU
3HAYEeHUAMH enp_id (IOCKOJIBKY UTPOK HEe MOYKET COCTABUTD APy C CAMUM
coboii):

mysql> SELECT el.fname, el1.lname, 'VS' vs, e2.fname, e2.lname
-> FROM employee el INNER JOIN employee e2
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-> ON el.emp_id != e2.emp_id
-> WHERE el.title = 'Teller’ AND e2.title = 'Teller’;

oo Fommm e oot oo +
| fname | lname | vs | fname | Iname
oo R Fommmtom o oo +
| Sarah | Parker | VS | Chris | Tucker |
| Jane | Grossman | VS | Chris | Tucker |
| Thomas | Ziegler | VS | Chris | Tucker |
| Samantha | Jameson | VS | Chris | Tucker |
| Cindy | Mason | VS | Chris | Tucker |
| Frank | Portman | VS | Chris | Tucker |
| Beth | Fowler | VS | Chris | Tucker

| Rick | Tulman | VS | Chris | Tucker |
| Chris | Tucker | VS | Sarah | Parker

| Jane | Grossman | VS | Sarah | Parker

| Thomas | Ziegler | VS | Sarah | Parker

| Samantha | Jameson | VS | Sarah | Parker

| Cindy | Mason | VS | Sarah | Parker

| Frank | Portman | VS | Sarah | Parker

| Beth | Fowler | VS | Sarah | Parker

| Rick | Tulman | VS | Sarah | Parker

| Chris | Tucker | VS | Rick | Tulman |
| Sarah | Parker | VS | Rick | Tulman |
| Jane | Grossman | VS | Rick | Tulman

| Thomas | Ziegler | VS | Rick | Tulman |
| Samantha | Jameson | VS | Rick | Tulman |
| Cindy | Mason | VS | Rick | Tulman |
| Frank | Portman | VS | Rick | Tulman |
| Beth | Fowler | VS | Rick | Tulman
oo oo Fommmtom oo oo +

72 rows in set (0.01 sec)

MpsI Ha TPaBUJIBLHOM ITYTH, HO Ipo0JieMa 37[eCh B TOM, UTO JJIs KaKI0MH Ia-
psI (Hanpumep, Capa ITapkep (Sarah Parker) nporus Kpuca Takepa (Chris
Tucker)) umeercsa «obpaTHas» mapa (1. e. Kpuc Takep nmporus Capsr ITap-
Kep). OnuH M3 cImoco00B MOCTUTHYTH KeJIaeMOTro pPe3yabTaTa — MCII0JIb30-
BaTh yCJOBUE coenmHeHUs el1.emp_id < e2.emp_id, 4TOOBI KasKIbIi omepa-
IMUOHUCT BXOAUJ B Mapy TOJBKO C TeMH, y Koro ID coTpymuuka 6oJbIiie
(MOJKHO TaKsKe MCIIoJIb30BaTh e1.emp_id > e2.emp_id, ecqiu BaM Tak 00JIbIIIe
HPABUTCH):

mysql> SELECT el.fname, el.lname, 'VS' vs, e2.fname, e2.lname
-> FROM employee e1 INNER JOIN employee e2
-> ON el.emp_id < e2.emp_id
-> WHERE el.title = 'Teller' AND e2.title = 'Teller’;

oo Fommme oo Fomm oo Fommmmm o +
| fname | lname | vs | fname | Iname
o= [ P, P [ P, +
| Chris | Tucker | VS | Sarah | Parker
| Chris | Tucker | VS | Jane | Grossman |
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| Chris
| Chris
| Chris
| Chris
| Chris
| Chris
| Sarah
| Sarah
| Sarah
| Sarah
| Sarah
| Sarah
| Sarah
| Jane

| Jane

| Jane

| Jane

| Jane

| Jane

| Thomas
| Thomas

| Thomas

| Thomas

| Thomas

| Samantha
| Samantha
| Samantha
| Samantha
| Cindy

| Cindy

| Cindy

| Frank

| Frank

| Beth

4

Tucker
Tucker
Tucker
Tucker
Tucker
Tucker
Parker
Parker
Parker
Parker
Parker
Parker
Parker
Grossman
Grossman
Grossman
Grossman
Grossman
Grossman
Ziegler
Ziegler
Ziegler
Ziegler
Ziegler
Jameson
Jameson
Jameson
Jameson
Mason
Mason
Mason
Portman
Portman
Fowler

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS

36 rows in set (0.01 sec)

Thomas
Samantha
Cindy
Frank
Beth
Rick
Jane
Thomas
Samantha
Cindy
Frank
Beth
Rick
Thomas
Samantha
Cindy
Frank
Beth
Rick
Samantha
Cindy
Frank
Beth
Rick
Cindy
Frank
Beth
Rick
Frank
Beth
Rick
Beth
Rick
Rick

Ziegler
Jameson
Mason
Portman
Fowler
Tulman
Grossman
Ziegler
Jameson
Mason
Portman
Fowler
Tulman
Ziegler
Jameson
Mason
Portman
Fowler
Tulman
Jameson
Mason
Portman
Fowler
Tulman
Mason
Portman
Fowler
Tulman
Portman
Fowler
Tulman
Fowler
Tulman
Tulman

Temneps y Hac ecTh crucok u3 36 map. Kak pas cTOJIBbKO, CKOJIBKO JOJIKHO

OBITH IIPY HAJIMYUHU OEeBATH YYaCTHHUKOB.

CpaBHeHuUe yClIoBUN COegUHEeHNS
N ycnoBumn unbtpaumn

Temeps MBI 3HAEM, UTO YCJIOBUA COELUHEHUS OTHOCATCA K TOABJIOKY 0N, TO-
roa KakK ycJioBuA (puabTpanmu pacmosaraiorca B 610ke where. Oxaaxko SQL
He HaJIaraeT KeCTKUX OIPaHUYEeHNH Ha padMellleHe YCIOBUil, II09TOMY CO3-
[aBaTh 3alPOCHI CIEAYyeT OUeHb BHUMAaTeIbHO. Hampumep, ciaenyromuii 3a-
IIPOC COERMHSAET ABE TAOIUIILI C IIOMOIILI0 OLHOTO OJI0KA COeJUHEHUA U OJ-
HOTO ycJioBus puibrpanuu B 60Ke where:
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mysql> SELECT a.account_id, a.product_cd, c.fed_id
-> FROM account a INNER JOIN customer ¢
-> ON a.cust_id = c.cust_id
-> WHERE c.cust_type_cd = 'B’;

oo S Fommm e +
| account_id | product_cd | fed_id |
o Fommmmmmoo Fommmmm o +
| 20 | CHK | 04-1111111 |
| 21 | BUS | 04-1111111 |
| 22 | BUS | 04-2222222 |
| 23 | CHK | 04-3333333 |
| 24 | SBL | 04-4444444 |
oo R Fommmmm o +

5 rows in set (0.08 sec)

JocTaToyHO ITPOCTO, HO UTO IIPOUB0MET, €CJIH 110 OITNOKE IOMECTUTD YCJIO-
BHe (pUILTPALMU B MMOAOJIOK ON, a He B OJIOK where?

mysql> SELECT a.account_id, a.product_cd, c.fed_id
-> FROM account a INNER JOIN customer c
-> ON a.cust_id = c.cust_id
-> AND c.cust_type_cd = 'B’;

o P B P, +
| account_id | product_cd | fed_id |
o o o +
| 20 | CHK | 04-1111111 |
| 21 | BUS | 04-1111111 |
| 22 | BUS | 04-2222222 |
| 23 | CHK | 04-3333333 |
| 24 | SBL | 04-4444444 |
o o o +

5 rows in set (0.00 sec)

Kax Bupure, BTOpoil BapuaHT, B KOTOPOM 004 YCIOBUSA HAXOAATCS B TIOI0JI0-
Ke on 1 HeT 6J10Ka where, obeclieunBaeT aHAJOTUYHEIE Pe3yJIbTaThl. A UTO ec-
Jsim 06a yCJIOBUS TIOMEIeHbI B 0JIOK where, HO GJIOK from mo-mpeskHeMy Wc-
noab3yeT ANSI-cuHTaKCcucC coegHeHn A ?

mysql> SELECT a.account_id, a.product_cd, c.fed_id
-> FROM account a INNER JOIN customer ¢
-> WHERE a.cust_id = c.cust_id
-> AND c.cust_type_cd = 'B’;

oo R Fommmmmo +
| account_id | product_cd | fed_id |
o [ P B P, +
| 20 | CHK | 04-1111111 |
| 21 | BUS | 04-11111171 |
| 22 | BUS | 04-2222222 |
| 23 | CHK | 04-3333333 |
| 24 | SBL | 04-4444444 |
o Fommmmmmoo Fommmmm o +

5 rows in set (0.00 sec)
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Cepsep MySQL cHOBa creHepHUpOBaJI TOT Ke pe3yJIbTupyoninii Habop. Pac-
TOJIOKUTH YCJIOBUS HA COOTBETCTBYIOIIINX MECTaX, YTOOBI 3amIpoc ObLI IIpa-
BUJIBHO IIOHAT U 00paboTaH, — Ballla 3ajaja.

Ynpa>XXHeHus

Crnenpyroiiye yopasKHEHUsS TPU3BAHBI IIPOTECTUPOBATH IMMOHMMAHUE BHYT-

PeHHuX coefuHeHUil. PelieHus npuBeaeHbl B npuioxkerHun C.

5.1

3amoJiHnTe B CIEAYIONEM 3aIpoce Ipobesbl (0603HaUCHHBIE KaK <4Y/C/10>),
4TOOBI IIOJYYUTh TAKNE PE3YJIbTATHI:

mysql> SELECT e.emp_id, e.fname, e.lname, b.name
-> FROM employee e INNER JOIN <1> b
-> ON e.assigned_branch_id = b.<2>;
oo oo F Fommm e +
| emp_id | fname | Iname | name
oo Fommmmmoo oo S +
| 1 | Michael | Smith | Headquarters
| 2 | Susan | Barker | Headquarters
| 3 | Robert | Tyler | Headquarters
| 4 | Susan | Hawthorne | Headquarters
| 5 | John | Gooding | Headquarters
| 6 | Helen | Fleming | Headquarters
| 7 | Chris | Tucker | Headquarters
| 8 | Sarah | Parker | Headquarters
| 9 | Jane | Grossman | Headquarters
| 10 | Paula | Roberts | Woburn Branch
| 11 | Thomas | Ziegler | Woburn Branch
| 12 | Samantha | Jameson | Woburn Branch
| 13 | John | Blake | Quincy Branch
| 14 | Cindy | Mason | Quincy Branch
| 15 | Frank | Portman | Quincy Branch
| 16 | Theresa | Markham | So. NH Branch
| 17 | Beth | Fowler | So. NH Branch
| 18 | Rick | Tulman | So. NH Branch
oo oo R Fomm e +
18 rows in set (0.03 sec)

5.2

Hanuiure 3ampoc, Mo KOTOPOMY AJs KaKI0r0o KIreHTa-(pu3nuecKoro Ji-
ma (customer.cust_type_cd = 'I') BosBpatatored ID cuera, denepanbubiii ID

(customer. fed_id) u Tum co3mamHOro cueTa (product. name).

5.3

CospgaiiTe 3ampoc A BRIOOpPa BCeX COTPYAHUKOB, HAUAJIbHIUK KOTOPBIX IIPHU-

OucaH K Apyromy otaeay. MsBaexure ID, uma u (paMuianio COTpyTHUKA.



PaboTa ¢ MHOXecTBaMU

XoTs MOKHO paboTaTh U C OTAEJIbHLIMU CTPOKAMU JaHHBIX, PeIAIMOHHBIE
B]l Ha camoM fesie mpuCIIOCOOJIeHBI AJIA paboThl ¢ HabopaMu (MHOKeCcTBa-
mu). BbI yike Bumean, Kak MOXKHO CO3IaBaTh TaOJIUITLI ITOCPEICTBOM 3aIPO-
COB MJIX TOA3aIIPOCOB, AEJATh NX IMOCTOSAHHBIMU C IIOMOIILIO BEIPAXKEHUIN
insert m cBOAUTHL BMeECTE Uepes3 coefnHeHnA. B JaHHOU riiaBe OyAyT mccJie-
JOBAHBI KOMOMHAIINY HECKOJBKUX TAOJINIL C MCIIOJb30BAHNEM Pa3JINUYHBIX
0OIIepaTopoB PAOOTEI ¢ MHOXKECTBAMMU.

OCHOBbI TEOpPUN MHOXXECTB

Bo MHOrmx crpamax OCHOBBLI TEOPUH MHOYKECTB BKJIIOUEHBI B IIPOTrPAMMBI
HAYAJILHOI'O Kypca MaTeMaTuKu. Bo3MOKHO, Koe-uTo Ha puc. 6.1 mokaxker-
Cs BaM 3HAKOMBIM.

D = Aunion B

Puc. 6.1. Onepayus o6sedunenus
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3anTpuxoBaHHbIe 001acTH Ha puc. 6.1 mpeacTaBiaA0T 00sedunernue (union)
MHOKecTB A 1 B, KoTopoe sABIsgeTcsa KOMOMHAIIME ABYX MHOKeCTB (Ipu
3TOM BCe IiepeceKarolnuecs 00J1acTH BKJIOUEHBI TOJBKO OOUH pas). UTo-To
npunomunaere? Eciu 1a, To HaKOHEIT ITOABUJICA IITAHC IPUMEHUTD 9TH 3HA-
HUS HA TpaKkTuke. Eciiu HeT, He BOJIHYHTECh, IOTOMY UTO 6e3 Tpy/aa moiime-
Te BCe, B3TJIAHYB Ha IMapy AUarpaMm.

IIpencraBum mHO:KecTBa (A m B) B Bume Kpyros; obJjlacTh HEePEKPBITUA
pEeACTABISIeT IIOJMHOKECTBO [AHHBIX, OOIMUX [ OOOMX MHOYKECTB
(puc. 6.1). ITockonbKy 0e3 MEePEeKPBITUNA MHOMKECTB AAHHBIX TEOPUS MHO-
JKEeCTB COBEpPIIeHHO HeMHTepecHa, d OyAy HCIOJIb30BaTh TAKYIO JKe aua-
rpamMMy AJIsl WJJIIOCTPAIMU BCeX Ollepalluili ¢ MHOKecTBamMu. EcTh apyras
omepanusa, pPe3yJabTaT KOTOPOH — MOJbK0 TEPEeKPBITHE ABYX MHOYKECTB
JaHHBIX. JTY OIlepaIlnio HA3hIBAIOT nepeceueruem (intersection) (puc. 6.2).

MHo:xecTBO JaHHBIX, TOJIyUaeMOe B Pe3yJIbTaTe IlepeceueHna MHOXKeCTB A
u B, — 9T0 coGCTBEHHO 06JIACTH TEPEKPBITUA MEKY ABYMS MHOYKECTBaMMU.
Ecin gBa MHOMKecTBa He MEPEKPHIBAIOTCA, OIEpaIus IlepeceueHusd TaeT
TyCTOE MHOKECTBO.

TpeTba u mocaemHAS olepaluda ¢ MHOKecTBamu (puc. 6.3) u3BecTHA KaK
omepanusa paznocmu (except). Ha puc. 6.3 mokasaH pesybTaT onepamuu
A except B, KOTOPEBI IIpeACTABIIIET COOOM MHOKECTBO A MUHYC BCe IIepece-
yeHHNA ¢ MHOKecTBOM B. Eciim 1Ba MHOKecTBa He IepeceKaioTcd, B Pe3yJib-
TaTe omepaiuu A except B OygeT morydeHo IIOJHOe MHOXKeCTBO A.

IIpuMeHsia 5TH TPU OIePAIMN WK UX COUETAHMUSA, MOKHO IOJIYUYaTh JIO0bIe
HYKHBIE pesyJbTaTbl. Hampumep, IIpeacTaBuM, 4uTO TpeOyeTcs CO3JaTh
MHOJKECTBO, IOKa3aHHoe Ha puc. 6.4.

Hckomoe MHOKeCTBO BKJIIOUAET MHOXKecTBa A u B 6e3 oGiacTu mepeceue-
HuA. Takoe MHOKECTBO He MOKET OBITh IIOJIYyUYeHO B pe3yJbTaTe HU OJHON
U3 TPeX IpeacTaBJIeHHLIX paHee onepaiuii. [loHagobuTcsa cHauaia co3gaTh

D = Aintersect B

Puc. 6.2. Onepayus nepeceuenus
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D =Aexcept B

Puc. 6.3. Onepayus pasnocmu

D =

Puc. 6.4. 3azadounoe mHONCECMB0 OAHHbLX

MHOJKECTBO JaHHBIX, 00beINHAIOIee MHOXKecTBa A u B 1ie1ukom, a 3atem
OPUMEHUTH BTOPYIO OIIEPAIINIO, YTOOBI YIAJUTEL 001aCTh TepeceueHuA. Ec-
JIX COCTaBHOE MHOJKECTBO OIMCATh KaK A union B, a o6JyiacTh mepeceueHns —
Kak A intersect B, omeparus, Heob6xoguMas A GOPMUPOBaHUS IPENCTAB-
JIEHHOTO Ha puc. 6.4 MHOXKeCTBa, BITJIAge ia Obl TaK:

(A union B) except (A intersect B)

Komeuno, yacTo ecTh HECKOJIBKO CIIOCOOOB IIOJIYUYEHUA OJHOTO M TOTO Ke
pesyabTaTa. AHAJOTUYHOE MHOKECTBO MOJKHO OBLJI0 OBI ITOJIYYUTDH C TIOMO-
IIIBIO CJEeOYIOIIEel OmepaIum:

(A except B) union (B except A)



Teopusi MHOXECTB Ha NpakThKe 1M1

ITU KOHIIENIINY, HATJIAAHO IpeACTaBJIeHHbIE AUarpaMMaMM, TOCTATOYHO
IPOCTHI AJIs MMOHMMaHUA. B cieaymomux pasgenax OymeT IOKasaHo, Kak
9TU ujaeu peanusyorcd B penanuonHbeix CYB]] ¢ momompio SQL-onepaTo-
POB paboThI ¢ MHOKECTBAMU.

TEOpI/IFI MHOXXeCTB Ha NnpakTuke

Kpyru, npeacraBasionie MHOMKECTBA JaHHBIX HA AuarpaMMmax IpPeabIay-
miero paszeJa, HUKakK He OTPasKalT colep:kuMoe MHOXKecTB. OgHaKO mpu
paboTe ¢ peaJbHLIMU JAaHHBIMU HEOOXOOWMO OIMCHLIBATH CTPYKTYpPY Taod-
JINIL, eCJIU IIpeamoJiaraeTca nX Kom6uuuposanue. IlpeacraBum, HaIpuMep,
YTO IIPOUBOIILJIO ObI IPU MOTBITKE CTeHEPUPOBATEH 00beJUHEeHEe OMMUCAHHBIX
HU)Ke TabuIr product u customer:

mysql> DESC product;

o Syt S S

o F o Fomm o oo . +
| Field | Type | Null | Key | Default | Extra |
o S . fommoe Fommmmmmoo oo +
| product_cd | varchar(10) | | PRI | \ |
| name | varchar(50) | | | \
| product_type_cd | varchar(10) | | MUL | \ |
| date_offered | date | YES | | NULL \ |
| date_retired | date | YES | | NULL | |
oo S . fomooe O . +
5 rows in set (0.23 sec)
mysql> DESC customer
o o Fome o o o o +
| Field | Type | Null | Key | Default | Extra
[ oo Fommmoe Fommoo oo oo +
| cust_id | int(10) unsigned | | PRI | NULL | auto_increment
| fed_id | varchar(12) | | | | |
| cust_type_cd | enum('I", 'B") | | | I | |
| address | varchar(30) | YES | | NULL |
| city | varchar(20) | YES | | NULL |
| state | varchar(20) | YES | | NULL | |
| postal_code | varchar(10) | YES | | NULL | |

+ + + + +

0

7 rows in set (

ITocsie KOMOMHUPOBAHUSA MEPBLIHA CTOJI0EI Pe3yIbTUPYIOIIEH TaOJIUIIbI ObLI
OBl KOMOMHAIMel cToa0I0B product. product_cd u customer. cust_id, Bropoi —
KoMmOuHaIme ¢ToJ0110B product. name u customer. fed _id u T. 1. X0TA HEKO-
TOpBIE TIaphl CTOJIOIIOB coueTaloTcsa 6e3 Tpyaa (T. e. [Ba CTOJI0IIA YHUCIOBOTO
TUIIa), HESICHO, KaK JOJYKHBI 00beINHATHCA ITaphbl CTOJIOIIOB PA3HOTO TUIIA,
TaKkue KaK YMCJIOBOH CO CTPOKOBBLIM MJIM CTPOKOBLIM ¢ maToii. Kpome Toro,
B IIIECTOM U CeIbMOM CTOJIOIaX KOMOMHUPOBAHHOMN TAGJIUIILI OYAYT TOJIBKO
JaHHBIE IIIeCTOT0 U CEebMOI0 CTOJIOIOB TA0IUIILI CUSTOMEr, IIOCKOJILKY B Ta0-
Jure product Bcero maTh cToJI0IOB. OUeBUIHO, UTO TAOJIUIBI, IIOAJIEIKAIIIIE
00'beJUHEHNIO, NOJKHBI 00J1a1aTh HEKOTOPOI OOII[HOCTHIO.
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ITosToMy Tpu mpUMeHeHUU OIlePaIluii ¢ MHOMKeCTBaMU K peaJIbHbIM Ta0JIu-
maM Heo6X0AMMO CO0II0AATh TAKKe IPpaBUja:

e B ob6eux Tabaumnax QOJMKHO OBITH OJUHAKOBOE UKMCJIO CTOJIOIIOB.

e Tunel ZaHHBIX CTOJOGIOB JBYX TaOJIUIL JOJIKHBI OBITH OJUHAKOBLIMU
(usu cepBep IOJIMKEH YMETh IPeo0pa30BbIBATE OJUH TUI B JPYTOI).

ITu npaBuUIa MO3BOJIAIOT YACHUTD, YTO IIPEACTABIIAET COOOI «IIePEKPHITHE
MTaHHBIX» HA IpaKTuKe. YToOOBI KOMOMHUPYEMbIe CTPOKY ABYX TaOJIUIL CUM-
TaJINCh OQUHAKOBLIMU, KaKAadA IIapa CTOJIOI0B KOMOMHUPYEMBIX TabJIuUI]
IOJI’KHA COIEePsKaTh ONNHAKOBLIE CTPOKY, YMCJIA UJIU JAThL.

Omnepanuu ¢ MHOKECTBAMHU OCYII[ECTBIIAIOTCS IyTeM IIOMEIeHUs 0nepamo-
pa pabomul ¢ mHoKicecmeamu (set operator) MeXIy NBYX BBIPpAYKEHUU Se-
lect, KaK IOKa3aHO HUKE:

mysql> SELECT 1 num, ‘abc’ str
-> UNION
-> SELECT 9 num, 'xyz' str

2 rows in set (0.02 sec)

Kasxnerit sampoc opMupyeT TabIuIy, COCTOAITYIO U3 eIUHCTBEHHOM CTPO-
KU C YMCJIOBBIM M CTPOKOBBIM cToJi6mamu. OmepaTop paboThl ¢ MHOKECTBA-
MU, B JAaHHOM CJIydae Union, ykassiBaeT cepBepy Bl 00beHUTE BCe CTPOKY
nByx Tabmaui. Takum oOpasoM, KOHeUHasa TaObJauIla BKJIIOUAET IBE CTPOKU
u aBa ctosbia. Takoil 3amrpoc Ha3LIBAIOT COCMABHbLM 3anpocom (compound
query), IOTOMY YTO OH O0BbeIWHSET HECKOJIbKO HE3aBUCUMBIX 3aIIPOCOB.
Kak Oyzmer moxasaHO MMO3:Ke, €CJaU IJIA IIOJYyYEeHUS OKOHUYATEJIBHOI'O pe-
3yabTaTa TpedyeTcs BBIIOJHUTDL HECKOJHKO OIlepaIlnuii ¢ MHOKEeCTBAMU, CO-
CTaBHBIE 3aIIPOCHI MOT'YT BKJIIOUATE 60./iblie TBYX 3alIPOCOB.

OnepaTtopbl paboTbl ¢ MHOXXeCTBaMMU

Ak SQL BKJIIOUaeT Tpu omepaTopa paboThl ¢ MHOMKECTBAMU, IIO3BOJIAIO-
II[7e OCYIIeCTBJIATh BCEBO3SMOKHBIE OIlepalliy HaJ MHOYKEeCTBAMHU, ViKe YIIO-
MsHYTBIe B 3TOM riaaBe. Kpome Toro, y KasKI0oro U3 3THUX OIEPATOPOB €CTh
JIBe Pa3sHOBUIHOCTHU: IIepBas BKJIIOUAeT AyOJUPYIOIINE NaHHBIE, a BTOpas
ynanser ux (HO Heo0A3aTeJIbHO ce). B ciienyiomux pasgesiax qaHbI OIIpee-
JIEHUA BCEX ONEPATOPOB U ITOKA3aHO UX IPUMEHEeHUeE.

OnepaTop union

Omnepatops! union (00besuHUTH) U Union all (0OOBEZUHUTH BCE) IIO3BOJISIOT
KOMOMHHPOBATh HECKOJIBKO TabJuil. PasHuIla B TOM, UTO ecJu TpedyeTcs
O0BENUHUTD JABe TAOJUIILI, BKIOUAS B OKOHUATEIBHLIN Pe3yJIbTAT 8Ce UX
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CTPOKH, AaKe AyOSUDPYIOIVe 3HAYEHUS, HYIKHO MCIOJIL30BATh OIIEPATOD
union all. Baarogaps omeparopy union all B KoHeuHO# Tabiauile Bcerga 0y-
JIeT CTOJIBKO CTPOK, CKOJIBKO BO BCEX MCXOMHBIX Ta0JIUIIAX B CyMMe. JTa oIle-
panusa — caMasi IPOCTasi U3 BCeX omIepaIuii paboThl ¢ MHOKECTBAMH (C TOUKU
3peHUs cepBepa), IOCKOJIBKY CepBepy He IPUXOAUTCS IIPOBEPATH ePEKPHI-
Baromtuecsd gauubie. Ciieqyooinuii mpuMep JeMOHCTPUPYET IPUMeHeHre olle-
patopa union all mya ¢popMUPOBaHUA IOJIHOTO MHOYKECTBA JAHHBIX KJIVEH-
TOB U3 ABYX TAOJIUIL MOATUIIOB KJINEHTOB:

mysql> SELECT cust_id, lname name
-> FROM individual
-> UNION ALL
-> SELECT cust_id, name
-> FROM business;

4
|

4

| Hadley |
| Tingley

| Tucker

| Hayward

| Frasier

| Spencer |
| Young |
| Blake

| \
| \
| |
| |
| \
+

@0 N O OB~ LN

©

Farley

Chilton Engineering
Northeast Cooling Inc.
Superior Auto Body
AAA Insurance Inc.

RO
NN = O

13

13 rows in set (0.04 sec)

3ampoc Bo3Bpairaetr Bce 13 KIMeHTOB: 9 CTPOK MOCTYIIAIOT M3 TaOJIUIIBI in-
dividual (busuueckue yuia), a octraabHbIe 4 — 13 TAOJUITLI business (ropu-
nudeckue auiia). Tabauia business BKJIIouaeT Bcero oquH cToJIGeIr ¢ Ha3Ba-
HHeM KOMIIaHUHU, a B TabauIle individual MpUCYTCTBYIOT ABa CTOJIOIIA: UM
u paMuaInsg PU3NIecKoro Juita. B gamHoM caydae m3 Tabauisl individual
O6epeTcs TOIBKO (haMUIUS.

IIpoBepum, uTO omepaTop union all He ymaiseT AyOJUPYIOIINe 3HAUCHUA.
[Jia aTOro mpuBeEM TaKoOil JKe 3aIlpoc, KaK B IIPeABIAYIIIEM IpUMeEPe, HO
C JOIIOJHUTEJIbHBIM 3aIIPOCOM K Ta0JImIle business:

mysql> SELECT cust_id, lname name
-> FROM individual
-> UNION ALL
-> SELECT cust_id, name
-> FROM business
-> UNION ALL
-> SELECT cust_id, name
-> FROM business;
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Fomm - gy +
| cust_id | name

B P, S +
| 1 | Hadley

| 2 | Tingley

| 3 | Tucker

| 4 | Hayward

| 5 | Frasier

| 6 | Spencer

| 7 | Young

| 8 | Blake

| 9 | Farley

| 10 | Chilton Engineering

| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body |
| 13 | AAA Insurance Inc.

| 10 | Chilton Engineering

| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body |
| 13 | AAA Insurance Inc.
oo o +

17 rows in set (0.01 sec)

ATOT COCTAaBHOM 3aIIpOC BKJIIOUAET TPU BhIparKeHuA select, ABa 13 KOTOPHIX
ugeHTUYHbl. Kak BUAHO 10 pe3yabTaTaM, YeThIpe CTPOKM M3 TaGJIUIIEI hu-
siness BKJtoueHbI ABakabI (ID kauenTos 10, 11, 12 u 13).

ITockoJBbKY BpAM JIU BBl KOTJa-HUOYAL ABAKALI BKJIIOUNTE OOUH U TOT JKe
3amIpoc B COCTaBHOII 3aIIpoc, BOT APYTroii IPUMeEpP COCTaBHOTO 3aIpoca, II0
KOTOPOMY BO3BpalaioTCcsa IyOJIUPYIONIe JaHHbIe:

mysql> SELECT emp_id
-> FROM employee
-> WHERE assigned_branch_id = 2
-> AND (title = 'Teller' OR title = 'Head Teller')
-> UNION ALL
-> SELECT DISTINCT open_emp_id
-> FROM account
-> WHERE open_branch_id = 2;

[ S, +
| emp_id |
[ S, +
| 10 |
| 11
| 12|
| 10 |
o +

4 rows in set (0.01 sec)

ITepBBI# 3aTIpPOC COCTABHOTO BBIPAYKEHUA BLIOMPAET BCEX OIEPAIIMOHUCTOB
orpenenusa Woburn, a Bropoii Bo3BpairaeT Jpyroe MHOMKECTBO — OIIEPAIO-
HICTOB, OTKPBIBABIIINX cueTa B oTAegeHnn Woburn. VI3 ueTsIpex CTPOK pe-



OnepaTtopbl paboTbl C MHOXeCTBaMU 115

3yJIbTHUPYIONIero Habopa ogua nyoaupyercsa (ID corpynauka — 10). Eciu
OBl MOTPE6OBAJIOCH UCKAYUMb AYOJIUPYIOINE CTPOKU U3 COCTABHOM Tab-
JINIBI, BMECTO ollepaTopa union all Hago O6BIJI0 OB NCIOJIB30BATE OIIEPATOD
union:

mysql> SELECT emp_id
-> FROM employee
-> WHERE assigned_branch_id = 2
-> AND (title = 'Teller' OR title = 'Head Teller')
-> UNION
-> SELECT DISTINCT open_emp_id
-> FROM account
-> WHERE open_branch_id = 2;

Fommemo o +
| emp_id |
Fome - +
| 10 |
| 1
| 12
Fommme - +

3 rows in set (0.01 sec)

s maHHOM BepcuHM 3aIIpoca C IPIMeHeHueM oepaTopa union all B pesyJib-
TUPYIOIUA HAGOP BKJIOUYAIOTCSA TOJbKO TPU Pa3HbIE CTPOKM, a He YeThIpe
(Tpu pasHbIle, OJHA AYOJIUPYIOIIAAC).

OnepaTtop intersect

Croenudpuranua SQL ANSI Brtouaer omepaTop intersect (mepeceuenme),
mpenHasHAYEHHBIN /IS BBITIOJTHEHUA nepecevennii. K cokanenuio, MySQL
Bepcuu 4.1 me peanusyer omeparop intersect. Oracle (2o me SQL Server) mo-
3BOJISIET MCIIOJIB30BaTh intersect. OMHAKO IIOCKOJBKY IJIA BCEX IPUMEPOB
ITaHHOM KHUTU ucnoabdyerca MySQL, pesyabTupyoiiue Habopsl AT IPU-
MepOB 3aIlIPOCOB B JAHHOM Pasjesie sIBJIAITCS BHIMBIIIJIEHHBIMA U HE MOT'YT
O6bITH TToJTyueHbl B MySQL mo Bepcum 5.0 BKIIOUNTEIBHO. 31eCh He MOKasa-
"o npurJamieane MySQL (mysgl>), moTOMY UTO 9TH BBIPA’KEHUS He BBHIIIOJI-
HAIOTCA cepBepoMm MySQL.

Eciu mBa 3ampoca cOCTaBHOTO 3aIIpoca BO3BPAIIAIOT HellepeKPhIBatoIecs
TabJIUITBI, TIepeceueHreM OyIeT IMycToe MHOMKeCcTBo. PaccMoTpuM ciaemyro-
IIIU# 3a1Ipoc:

SELECT emp_id, fname, lname
FROM employee

INTERSECT

SELECT cust_id, fname, lname
FROM individual

Empty set (0.04 sec)

Ilepsrrit 3arpoc Bo3Bparmaet ID u nMa KaKa0To COTPYAHUKA, a BTropoi — ID
U UM KaXKJ0ro KJIneHTa. ITO a0COIIOTHO HellePeKPhIBAIOIINECs MHOMKECT-
Ba, IIO3TOMY IIepecedueHne IBYX 9TUX MHOKECTB 1 JaeT IIyCTOe MHOXXeCTBO.
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Bropoii 1mar — BBISBUTH JBa 3ampoca, deilcmaeumesbHOo UMEIINUX Iepe-
KpBIBaIOIIeCA JaHHbIe, U 3aTeM IPUMEHUTD orepaTop intersect. ua sato-
T'0 UCIIOJIb3yeM TOT 2Ke 3aIlIpOoC, UTO U AJIA JeMOHCTPAIlUU PA3HUILI MEeXIY
unionm union all, TOJIBKO Ha 3TOT pa3 BO3bMeEM oIllepaTop intersect:

SELECT emp_id
FROM employee
WHERE assigned_branch_id = 2
AND (title = 'Teller' OR title = 'Head Teller')
INTERSECT
SELECT DISTINCT open_emp_id
FROM account
WHERE open_branch_id = 2;

B P, +
| emp_id |
oo +
| 10 |
Foeme - +

1 row in set (0.01 sec)

ITepeceuenme aTUX OBYX 3ampocoB gaeT corpyAaauKa ¢ ID paBusim 10, uto
SABJISETCA €JUHCTBEHHBIM 3HAUEHWEM, MMEIOIIUMCA B Pe3yJIbTUDPYIOITUX
Habopax 060mX 3aIIPOCOB.

Hapany ¢ omepaTopom intersect, yaamaoomuM Bce AyOJMPYIOIe CTPOKYT
o0acTu mepexkpouITusd, cnemupuranusa SQL ANSI npegiaraeT omepaTop in-
tersect all, He ymanatonuii nyoaukatel. EquncTBenHslii cepsep B, B Ha-
cTosAIee BpeMs peayusyroliuii omeparop intersect all, — DB2 Universal
Server kommaauu IBM.

OnepaTop except

Cruenudpuranua SQL ANSI BrouaeT omepaTop except (pasHOCTb), IIpem-
HABHAUYEHHBIN AJIs BBIIOJHEHUA omepanuy pasHocTu. OIATH jKe, K CoMKa-
geunio, MySQL Bepcuu 4.1 He peasusyeT ommepaTop except, II03ToOMy B JaH-
HOM pasjeJie JefiCTBYIOT Te K€ COTrJIAIlleHUs, UYTO U B IIPeAbIAYIIEeM.

!_"‘—\\ IIpu paGore ¢ Oracle Database Bam monao6uTCsA UCIOIBL30BATH OIIe-
‘ s paTop minus (MuHYC), He COBMeCTHUMBIH co crenudukranueir ANSI.
.\“' A -
@1
Onepanusa except Bo3BpalaeT IepBY0 TaOJIUITY 38 BBIYETOM BCEX ITIEPEKPHI-
THUH cO BTOpo# Tabaureii. BoT mpuMep us npeabIAyIero pasaeia, HO C OIe-
paTopoM except BMecTo intersect:

SELECT emp_id
FROM employee
WHERE assigned_branch_id = 2
AND (title = 'Teller' OR title = 'Head Teller')
EXCEPT
SELECT DISTINCT open_emp_id
FROM account
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WHERE open_branch_id = 2;

Fomme - +
| emp_id |
S, +
| 1
| 12|
oo +

2 rows in set (0.01 sec)

B sTom BapuaHTe 3ampoca pe3yabTUPYIOI[NI Habop BKJIIOUYAET TPU CTPOKU
u3 pesyJbTHPYIOIIero Habopa IIepBOro 3ampoca MUHYC cOTPyAHUK c ID,
paBHBIM 10, KOTOPBIN IPHUCYTCTBYET B PEe3YJILTUPYIOIMX Habopax 000MX
3ampocoB. B cnmenmupuranuu SQL ANSI Tak:ke omrcaH onepartop except all,
HO OIATH K€ OH peasn3oBaH TobK0 B DB2 Universal Server IBM.

B omeparope except all ecTb HeGOIbIIAA XUTPOCTH. BOT IpuMep, MOKa3bI-
BaloIuii, Kak o0padaTeIBaloTCa Ayb6aupyolnue ganubie. CKameM, eCTh IBa
MHOKECTBA JAaHHBIX, MMEIOIUX CJeTYIOIINI BUI:

MHoxcecmso A
oo +
| emp_id |
B R, +
| 10 |
| |
| 12 |
| 10 |
| 10 |
o= +

[ S, +
| emp_id |
Foeme - +
| 10 |
| 10 |
o +

oo +
| emp_id |
Fome - +
| 11
| 12
Fommme +
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CiemoBaTeJbHO, PA3HUIA MEXKIY 3TUMHU JBYMSA OIEPAIlAAMU B TOM, UTO EX-
cept ymamsaeTr Bce 9K3eMILIAPHI AYOIUPYIONINXCA TaHHBIX U3 MHOKecTBa A,
TOorJa Kak except all yaaiaser n3 MHOKeCcTBa A TOJIBKO OAMH SK3eMILIAP Ay0-
JUKaTa JaHHBIX IJIA KajK/I0r0 9K3eMILIsIpa AyOoInKaTa JaHHbBIX MHOKecTBa B.

NpaBuna onepauum ¢ MHOXeCcTBaMu

B carepyromux pasaesnax 0603HaUeHBI HEKOTOPBIE IPABUJIA, KOTOPBIX HE00-
XOUMO IPUAEPKUBATHCA IPU pabOTe C COCTAaBHBIMU 3aIIPOCAMU.

Pe3ynbTaTbl COPTUPYIOLLLErO COCTABHOIO 3amnpoca

Ecau Tpebyerca copTupoBaTh pesyabTaThl COCTABHOTO 3aIIpOCa, IOCJE II0-
cJeIHeTo BXOIAIIETO B HETO 3aIpoca MOYKHO J00aBUTH 06J10K order by. B 6Jo-
Ke order by yKas3bpIBalOTCSA MMEHa CTOJIOIIOB M3 IIEPBOTO 3aIIpoca COCTABHOTO
3ampoca. 1o cux mop B KasKJAOM MpuMepe TJIaBbl UMeHa CTOJOI0B B 000MX
3aIrpocax COCTABHOIO 3aIlIpoca COBIIALAJIY, HO TaK JeJiaTh He 0053aTeJbHO,
YTO U ITIOKA3BIBAET CAEeAYIONU IpuMep:

mysql> SELECT emp_id, assigned_branch_id
-> FROM employee
-> WHERE title = 'Teller’
-> UNION
-> SELECT open_emp_id, open_branch_id
-> FROM account
-> WHERE product_cd = 'SAV’
-> ORDER BY emp_id;

12 rows in set (0.04 sec)

B sTom mpumepe B AByX 3alpocax 3aJaHbl pa3Hble MMeHa cToJ0moB. Eciau
B 0JIOKe order by yKasaTh UM CTOJIOIA M3 BTOPOTO 3alIpoca, OyaeT Imojyde-
Ha cJIeAyIoIasa OIInOKa:
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mysql>

SELECT emp_id, assigned_branch_id
FROM employee

WHERE title = 'Teller’

UNION

SELECT open_emp_id, open_branch_id
FROM account

WHERE product_cd = "SAV’

ORDER BY open_emp_id;

ERROR 1054 (42S22): Unknown column "open_emp_id" in ‘order clause’

Yr006B!I 136€:KaTh 3TOM MPOOJEeMbI, pEKOMEHAyeTCcs B 000X 3aIrpocax jaa-
BaTh CTOJIOIIAM OJMHAKOBBIE IICEBAOHUMEI.

CTapLLII/IHCTBO OI'IGp8LI,I/II7I C MHOXXeCcTBaMu

Ecsu B cocraBHOM 3ampoce 6OJIbIIIE ABYX 3aIIPpOCOB, MCIIOJIB3YIOIIINUX Pa3HbIe
orepaTopsl pa6OTLI C MHOKeCTBaMH, TO OJA obecrieueHUs JKeslaeMbIX pe-
3YyJIBTATOB CJjleAYyeT IIPOAYMATh IIOPAJOK PACIIOJIOKEHNA 9TUX 3aIlIPOCOB B CO-
CTaBHOM BBIPDaAKE€HUMU. PaCCMOTpI/IM cjaenymwoiinee COCTaBHOE BbIPpaXKE€HUe U3
TPeX 3a1rpoCcoB:

mysqgl>

SELECT cust_id

FROM account

WHERE product_cd IN ('SAV', 'MM")

UNION ALL

SELECT a.cust_id

FROM account a INNER JOIN branch b
ON a.open_branch_id = b.branch_id

WHERE b.name = "Woburn Branch’

UNION

SELECT cust_id

FROM account

WHERE avail_balance BETWEEN 500 AND 2500;

| cust_id |

--------- +

|
|
|
|
|
|
|
|
|
+

9 rows in set (0.00 sec)

ATOT COCTABHOM 3aIIPOC BKJIIOUAET TPU 3aIIPOCa, BO3BPAIIAIONINX HAbOOp He-
yuukanabHbIX ID KiamenToB. IlepBble 1Ba 3ampoca pasjesieHbl OIIEPATOPOM
union all, a BTopo# u TpeTuit — omeparopom union. MoskeT mokasaTbCs, 4TO
pacIioJoKeHue omepaTopoB union u union all He UurpaeT poJin, HO HA CAMOM
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[leJie pasHUIlA eCTh. BOT TOT JKe COCTaBHOII 3aIIPOC, B KOTOPOM 3TH OII€PaTO-
DPBI IOMEHSAJINCH MECTaAMU:

mysql> SELECT cust_id
-> FROM account
-> WHERE product_cd IN ('SAV', 'MM")
-> UNION
-> SELECT a.cust_id
-> FROM account a INNER JOIN branch b
-> ON a.open_branch_id = b.branch_id
-> WHERE b.name = "Woburn Branch’
-> UNION ALL
-> SELECT cust_id
-> FROM account
-> WHERE avail_balance BETWEEN 500 AND 2500;

oo +
| cust_id |
oo +
| 1
| 2|
| 31
| 4|
| 8 |
| 9 |
| 7
| 1
| 1
| 1
| 2|
| 31
| 31
| 4|
| 4|
| 5|
| 9|
oo +

17 rows in set (0.00 sec)

IIpu Buge pe3yabTaTOB CTAHOBUTCS OYEBUAHBIM, UTO IIOPALOK PASHBIX OIIe-
paTopoB paboThHI ¢ MHOMKECTBAMHU B COCTABHOM 3ampoce 0eilcmeumebHo
uMeeT 3HaueHue. B o0IieM, cocTaBHLIE 3aIPOCHI U3 TPeX MU OOoJIbIlle 3a-
IIPOCOB OIIEHMBAIOTCA B IIOPAAKE CBEPXY BHUS, HO C YUETOM CJIEAYIOIIUX I10-
SCHEHUM:

e Tlo cmenmudpuramuu SQL ANSI u3 Bcex omepaTopoB paboOTHI ¢ MHOMKECT-
BaMU IIePBBIM BBIIIOJHAETCA ollepaTop intersect.

° HOleIOK COoUYeTaHuA 3aIlIpOCOB MOHO 3ajaBaTh C IIOMOIIBIO CKOOOK.

Ho mockoabky B MySQL erre He peain3oBaHbl HU omepaTop intersect, Hu
CKOOKY B COCTaBHBIX 3aIIPOCAX, AJIf IIOJTYIEeHUA HYKHOTO Pe3yabTaTa IPHu-
JeTCs aKKYPaTHO PACCTABJIATH 3aIIPOCHI, 00Pa3yIOIie COCTABHOM 3a1Ipoc.
ITpu ncnonwp3doBarmum gpyroro cepsepa B, ni1da nepeonpeesieHUA IOPALKA
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00paboOTKM COCTABHBIX 3aIlIPOCOB II0 YMOJUYAHUIO (CBEPXY BHU3) 3aIlIPOCHI,
pacmosIoKeHHbIe PAAOM, MOYKHO 3aKJIOUUTH B CKOOKM:

(SELECT cust_id
FROM account
WHERE product_cd IN ('SAV', 'MM")
UNION ALL
SELECT a.cust_id
FROM account a INNER JOIN branch b
ON a.open_branch_id = b.branch_id
WHERE b.name = "Woburn Branch")
INTERSECT
(SELECT cust_id
FROM account
WHERE avail_balance BETWEEN 500 AND 2500
EXCEPT
SELECT cust_id
FROM account
WHERE product_cd = "CD’
AND avail_balance < 1000)

J 151 3TOTO COCTABHOTO 3aIIpoca IePBbIil 1 BTOPOI 3aIIPOCHI KOMOMHUPYIOT-
csA omepaTopoMm union all, 3aTeM TPeTHH M YeTBEPTHIA 3aIIPOCHI — OIIEPATO-
poMm except, U, HAKOHEIl, MJs (hOPMUPOBAHUA OKOHUYATEIHLHOTO PEe3yJIbTH-
pyroiero Habopa pes3yJbTaThl 9TUX ABYX OMNepPaluil KOMOMHUPYIOTCA C II0-
MOIITBIO omepaTopa intersect.

YnpaxHeHus

6.1

6.2

6.3

Craenyroiue yIpasKHeH!s IPU3BaHbI IPOTECTHPOBATL IOHMMAHNE OIepa-
mui ¢ MmEOMKecTBaMu. OTBETHI HA 9T YIIPAKHEHU IPUBEJeHbI B IIPUJIOMKE-
uuu C.

NmetoTcsa muoxkecTBO A= {L MN 0 P} u muHO:KecTBO B = {PQR S T}. Kakue MmHO-
JKecTBa OYYT HOJYUEHBI B PE3YJILTATE CIEAYIOINUX OIlePaIii:

e AunionB

e AunionallB

e AintersectB

e AexceptB

Hanwumure cocTaBHOM 3alIpoc oJjd BLI60pa NMEH U1 (I)aMI/IJII/Iﬁ BCeX KJIMEH-
TOB'(I)I/ISI/I‘IBCKI/IX JINIL, & TAaKXe UMEH U1 (I)aMI/IJII/Iﬁ BCeX COTPYOAHMNKOB.

OTrcopTupyiiTe pes3yJabTaThl yIpaxkHeHus 6.2 Mo cToa0Iy 1name.



Co3paHune, npeobpasoBaHue
n paboTa ¢ JaHHbIMM

Kaxk rosopuiiocs B IIpequCIOBUH, I1€Jb JaHHOM KHUTHY — IIOKAa3aTh YHUBEP-
casbHBIe MeToAbl SQL, mpumeHsemMble Ha pas3HbIX cepBepax BIl. OgHako
9Ta IjiaBa IIOCBSINEHA CO3JaHUIO, IPeo0pa3oBaHUI0 U paboTe CO CTPOKOBHI-
MU, YACJIOBBIMU 1 BPEeMEHHBIMU JAHHBIMU, a A3bIK SQL He BKJIOUaeT KO-
MaHbI, obecleunBaoIe 9T (PYHKIMOHAJIbLHBIE BO3MOYKHOCTH. BepHee,
BCe TU OMePAIl OCYIIEeCTBJISIOTCA BCTPOCHHBIMU (GYHKIUAMU. K Tomy
JKe, XoTa ctangapT SQL u onuckiBaeT HeKOTOpbie QYHKIIUY, ITPOU3BOJUTE-
au B]l vacTo oTCTynamT OT UX CIeIn(hUKAIUA.

ITosToMy B maHHOI IyiaBe cCHaUaJia MOKa3aHbl HEKOTOPHIE O0IIIe IIPUEMEI pa-
60THI ¢ gaHHBIMU B SQL-BBIpaiKeHUAX, a TOTOM IPOJEMOHCTPUPOBAHBI OT-
IeJqbHBIe BCTPOEHHBIe (GYHKIINMU, peannsoBanubie B Microsoft SQL Server,
Oracle Database u MySQL. Kpome maTepuaJia, mpeacTaBJIeHHOTO B 9TOM
ryIaBe, HACTOATEJIHFHO PEKOMEHAYETCA IPUOOPECTH CIIPABOYHOE PYKOBOJCT-
BO C OIIMCAHMEM BCeX (PDYHKIHMI, peaJIrn30BaHHBIX CEPBEPOM, C KOTOPBIM BBI
paboraere. Ecau BeI paboTaeTe ¢ HECKOJILKHUMI CepBepaMu, €CTh PAJ CIIpa-
BOUHHKOB, OXBaTHIBAIOIINX HECKOJIBKO CepBepoB, Hampumep «SQL in a Nut-
shell» nnu «SQL Pocket Guide», o6a ot usgareanctsa O’Reilly.

CTpokoBble AaHHble

IIpu paboTe co CTPOKOBLIMU AAHHBIMU HCIIOJB3YETCSA OOUH U3 CIAEAYIOIMUX
CUMBOJIbHBIX TUIIOB JaHHBIX:

CHAR

IIpesmasHaveH A XpaHEHUSA CTPOK (DUKCHUPOBAHHON AJIMHBI, IOIOJ-
HeHHBIX mpobemamu. MySQL momyckaer 3HaueHusa Tumna CHAR miaumHOI
o 255 cumBosos, Oracle Database — mo 2000 cumBoJIOB, a SQL Server —
1o 8000 cuMBOJIOB.
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varchar

IlpegnasHaueH nJaA XpaHeHUS CTPOK IepeMeHHOU aiamHbl. MySQL mo-
mycKaeT B cToJibme Tuma varchar o 255 cumsoJios (65 535 cumBoJIOB
nns sepcuu 5.0 u BeImne), Oracle Database (¢ momorbio Tuma varchar?) —
10 4000 cumBoJioB, a SQL Server — g0 8000 cuMBOJIOB.

text (MySQL u SQL Server) unu CLOB (Character Large Object; Oracle Da-
tabase)

ITo3BOMIAIOT XPaHUTH OUEHD OOJIBIIINE CTPOKY I€PEMEHHOM JINHBI (00BIU-
HO B 9TOM KOHTEKCTe WX HashIBalOT qoKyMeHTamu). B MySQL ects He-
CKOJIBKO TeKCTOBBIX TUIIOB (tinytext, text, mediumtext m longtext) mus
IOKYMeHTOB pasmepoM a0 4 I'6aiiT. B SQL Server Bcero ogmu Tun text
IJIs1 TOKyMeHTOB pasmepoMm no 2 I'Gaiir. Oracle Database Bxamouaer
T TaHHBIX CLOB, MO3BONAIOIINN XPAHUTD KOJIOCCATbHBIE JOKYMEHTHI
o 128 Toairr.

B HekoTOphIX TpuMepax AAHHOTO pasjelia, WIJIOCTPUPYIOIINX IPUMeHe-
HUE 3TUX PA3JIUYHBIX TUIIOB, A UCIOJb3YIO TAKYIO TaOIUITY:

CREATE TABLE string_tbl
(char_f1ld CHAR(30),
vchar_fld VARCHAR(30),

text_fld TEXT

);

B CJIeAYIIIUX NBYX pa3aejiaX IIOKa3aHO, KaK COo3JaBaTb CTPOKOBBIE JaH-
HbIe 1 pa60'1‘a'1‘1> C HUMMU.

Co3paHue cTpok

CaMbIii TIPOCTOM CIIOCOO 3aIlOJHUTH CUMBOJBHBIN CTOJIOEI — 3aKJIIOUUTH
CTPOKY B KaBBIUKHU:

mysql> INSERT INTO string_tbl (char_fld, vchar_fld, text_f1ld)
-> VALUES ('This is char data’,
-> 'This is varchar data’,
-> 'This is text data’);

Query OK, 1 row affected (0.00 sec)

IIpu BcTaBKe CTPOKOBBIX JAHHBIX B TAOJIUITY He 3a0bIBaliTe, UTO €CJIU JINHA
CTPOKHY MPEBBINIAET MAKCUMAJIbHBIN pa3Mep CUMBOJIBHOTO cTOJIOA (1 3a-
MaHHBIN, UJIU JOTYCTUMBIN MAKCUMYM TUIIA JAHHBIX), CEPBEP UIU cPOPMU-
pyet uckiamouenue (Oracle Database), unu, B ciiyuae MySQL uiau SQL Ser-
ver, 0e3 suiHero 1rymMa yceuet cTpoky (MySQL renepupyet mpenyupesk-
nenue). YToObI MOKaz3aTh, Kak MySQL mosezeT ce6s B TaKOM cCUTyalluu, cJe-
Iyiolliee BhIpasKeHue update meITaeTcsa OOHOBUTH CTPOKOM 13 46 CMMBOJIOB
crosberr vchar_fld, ajsa KoToporo 3afgal MakcuUMaJbHEIN pasmep B 30 cum-
BOJIOB:

mysql> UPDATE string_tbl
-> SET vchar_fld = 'This is a piece of extremely long varchar data’;
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Query OK, 1 row affected, 1 warning (0.01 sec)
Rows matched: 1 Changed: 1 Warnings: 1

Crobelr nusMeHeH, HO c()OPMUPOBAHO cJeAyIolllee IpeayIIpeKIeHne:
mysqgl> SHOW WARNINGS;

oo F—— o o . +
| Level | Code | Message

oo R o . +
| Warning | 1265 | Data truncated for column 'vchar_fld" at row 1 |
oo oo i +

1 row in set (0.00 sec)
Ecnu usBieus croaberr vchar_fld, To moaydum:

mysql> SELECT vchar_fld
-> FROM string_tbl;

o +
| vchar_f1ld |
o +
| This is a piece of extremely 1

g +

1 row in set (0.05 sec)

Kaxk Bugure, B cToJ611e vehar_fld pasmernieHbl TOJBKO nepBbie 30 CMMBOJIOB
46-cuMBOJIBHOIL CTPOKHU. JIyuIiuii crrocod n3desKaTh yceueHUsa CTPOKY (Mau
dopmupoBaHus ucCKJIOueHuir B cayuae Oracle Database) mpu paborte
€O CTOJIOIIAMY THUIIA Varchar — 3aJaBaTh JOCTATOUHO OOJIBIITON BepXHUI Ipe-
JIeJl IJIUHBI CTPOKH, YTOOBI MMETh BO3MOXKHOCTEL paboTaTh C CAMBIMU JJIMH-
HBIMH U3 IIPEAII0JIaTaeMbIX IJId XPaHeHUA CTPOK (IOMHSA O TOM, UTO C€PBEp
pacipenenseT A5 XPaHEHUS CTPOKHU JIUIITh He0OX0aIuMoe KOJINUEeCTBO Ta-
MATH, T. €. IPU 3aJaHUU OOJIBIITOT0 BePXHETo IIpeaesia AJA CTOJOIOB THUIIa
varchar maMATh Bce JKe He PacX0IyeTcs BIIYCTYIO).

OauHapHble KaBblYKU (anocTpodbl)

ITockoaBKY CTPOKU pas3TpaHUUYMBAIOTCA OSWHAPHBIMU KaBBIUYKAMM, HE00-
XOAUMO OBITh BHUMATEJIbHBIMU CO CTPOKAMHU, BKJIIOUAIOITMMY OJANHAPHbBIE
KaBbIUKHU (amocTpodsl). Hampumep, clIeayIomnIyio CTPOKY BCTaBUTh HE IIO-
JYYUTCA, TIOTOMY UYTO CepBep MOAYMAaeT, UTO amocTpod B cioBe «doesn’t»
0003HaUYAET KOHEI CTPOKH:

UPDATE string_tbl
SET text_fld = 'This string doesn't work’

YT00BI 3aCTABUTD CEPBEP «IIPOUTHOPUPOBATEL» aocTPod B ciose «doesn’t»,
IOHAZOOUTCA NOOABUTH B CTPOKY 3HAK IKPAHUPOBAHUA cumeosa (escape).
Torga cepBep 0yaeT BOCOPUHUMATE alloCTPO(d KaK OOBIUHEIN CUMBOJ CTPO-
Ku. Bce Tpu cepBepa o0ecmedynBaiOT BO3MOYKHOCTH COXPAHUTH amocTpod;
JJIsI 3TOTO HAJO BBECTU HEIOCPEACTBEHHO IIepe] amocTpodoM elle OAWH
armocTpog:

mysql> UPDATE string_tbl
-> SET text_fld = 'This string didn’ 't work, but it does now’;



CTpOoKOBbIe faHHble 125

Query OK, 1 row affected (0.01 sec)
Rows matched: 1 Changed: 1 Warnings: 0

o a
s ITonbsoBatenu Oracle Database u MySQL Tak:Ke MOTYT COXPAHUTH
' 13 OIVHAPHYIO KABBIUKY, PA3MECTHUB IIPAMO IIepe]] Hell 06PaTHBIA CJIIII:
.\l‘n a -

5 UPDATE string_tbl SET text_fld =
‘This string didn\'t work, but it does now’

IIpu usBieUeHNY CTPOKH AJIsT OTOOPAKeHWs Ha 9KPaHe UJIK B I0Jie CO00IIe-
HUS ee BHYTPeHHNEe KaBBIUKY He TPeOYIOT KaKoii-a11mb0 0co00ii 00paboTKM:

mysql> SELECT text_f1ld
-> FROM string_tbl;

g +
| text_fld |
o +
| This string didn't work, but it does now |
o - +

1 row in set (0.00 sec)

OpmHAaKO ecyiu CTPOKA M3BJIEKAETC JIA IOMeIlleHus B haiii, mpeJHa3HAUEeH-
HBIH I IpYyroil MporpaMMBbl, BOBMOXKHO, BBl 3aXOTUTE BCTABUTH B U3BJIE-
YeHHYIO CTPOKY 3HAK dKPaHUpoBaHus cuMBoja. [Ipu pabore ¢ MySQL mox-
HO HCIIOJIB30BATh BCTPOEHHYIO (YHKIMIO quote() (KaBbIUKA), KOTOpAs 3a-
KJIIOUAeT B KaBBIYKM BCIO CTPOKY U J00ABJIAET 3HAKU SKPAHUPOBAHUSA CUM-
BOJIa K JII000¥ OAMHAPHON KaBbIUKe/amocTpody, BCTpeualomieiica B CTPOKe.
Bor Kak BBITJIAAUT CTPOKA, U3BJIEUEHHAA C IpUMeHeHreM (DYHKIUU quote():

mysql> SELECT QUOTE(text_f1ld)
-> FROM string_tbl;

o +
| QUOTE(text_fld) |
o - +
| 'This string didn\'t work, but it does now' |
o +

1 row in set (0.04 sec)

IIpu u3BIeUYeHUM HAHHBLIX C IIEJbI0 SKCIOPTA BBI, BOBMOIKHO, 3aXOTHUTE
OPUMeHUTh QYHKIIUIO quote() KO BCeM CUMBOJBLHBIM CTOJI0IIaM, chOPMUPO-
BaHHBIM He CHCTEMOM, TaKMM KaK cTojbel customer_notes (DpuMedaHUsA
KJIMEeHTa).

CneunasnbHble CUMBOJIbI

Ecan IIPHUJIOMKEHMEe IIpeaIiojaraeTcda IPpUMEHATh B Pa3HbIX CTpaHax, CTPO-
KU MOTYT BKJIOUATh CHMBOJIBI, KOTOPBLIX HET Ha KJaBUAType paspaboTum-
Ka. Hanpumep, npu paboTe ¢ ppaHIy3CKUM 1 HEMEIKUM A3BIKAMU MOYKET
HOHaI[O6I/ITBCH BKJIIOUATh CMMBOJIBI C IUAKPUTUYECKUMU 3HAKAMU, TaKUe
kak eBiu 6. CepBepsl SQL Server 1 MySQL BKJI0UaIOT BCTPOSHHYIO PYHK-
muio char( ), IIO3BOJISIOIIYIO CO3IaBaTh CTPOKM 13 BceX 255 cuMBOJIOB HA0O-
pa ASCII (monwsoBarenu Oracle Database moryT mpuMeHATHL (QYHKIIUIO
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chr()). Insa npumepa caegyiouuii GparMeHT Koja M3BJIEKAeT HalleuaTaH-
HYIO CTPOKY U €e SKBUBAJIEHT, COOPAHHBIH M3 OTAEJIbHBIX CHUMBOJIOB:

mysql> SELECT "abcdefg’, CHAR(97,98,99,100,101,102,103);

[ S o~ +
| abcdefg | CHAR(97,98,99,100,101,102,103) |
[ S, o +
| abcdefg | abcdefg |
[ S o o~ +

1 row in set (0.01 sec)

Takum o6pazom, 97-i1 cumBosa Habopa cuMB0o0B ASCII — 510 OyKBa a. Ilpu-
BeJleHHbIe BBIIIIe CUMBOJIBI HE ABJSIOTCS CIEIMATBHBIMU, a BOT CJIEIYIO-
mui IpuMep IOKAa3bIBAeT MECTONOJIOKEHNe CUMBOJIOB C AUAKPUTUUECKU-
MM 3HAKAMHU U JPYI'UX CIIeIHAJIBHBIX CMMBOJIOB, TAKNX KaK 3HAKH BaJIIOT:

mysql> SELECT CHAR(128,129,130, 131,132,133, 134, 135, 136, 137);

e +
| CHAR(128,129,130, 131,132, 133, 134,135, 136, 137) |
e +
| Cueadaacee |
e +

1 row in set (0.01 sec)

mysql> SELECT CHAR(138,139, 140, 141,142,143, 144,145,146, 147);

o +
| CHAR(138,139, 140, 141,142,143, 144,145,146,147) |
e +
| e11i1AAExEO |
o +

1 row in set (0.01 sec)

mysql> SELECT CHAR(148, 149,150,151, 152,153, 154, 155,156, 157);

o +
| CHAR(148,149,150, 151,152, 153, 154,155, 156, 157) |
o +
| 6oouy. .. Uefy

o +

1 row in set (0.00 sec)

mysql> SELECT CHAR(158, 159,160, 161, 162, 163, 164, 165);

e +
| CHAR(158, 159,160, 161, 162, 163, 164, 165) |
g +
| Rfaioudl |
e +

F"‘ﬁ B mpumepax pmaHHOrO paspesia HCIOJIb3yeTca HAOODP CHMBOJIOB

| s J latini. Ecau ceanc ckoHGUIypUpPOBaH IIOJ APYroil HaOOp, BBl YBU-

L_;‘_- IUTEe CUMBOJIBI, OTJIMYHBIE OT IPUBEIeHHbIX 31echk. mes Ta 'Ke, HO,

*  YTOOBI HAXOIUTH OIpeAeJIeHHBbIE CHMBOJBI, BAM IIPUJETCS OCBOUTH
pacmnoJyo}KeHTe CUMBOJIOB CBOEro Habopa.
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ITocTpoeHme CTPOK CMMBOJ 38 CUMBOJIOM MOJKET OBITH TOCTATOYHO YTOMU-
TeJIbHBIM, OCOO€HHO €CJIN B CTPOKE BCETO JINIIH HECKOJIHLKO CUMBOJIOB C AUA-
KPUTUYECKUMU 3HaKaMu. K cuacThio, MOYKHO BOCIOJIb30BaThCA (QYHKIIUEH
cat() ¥ COEIMHUTH OTHeJbHBbIE CTPOKH, YaCTh KOTOPHIX MOYKHO BBECTHU
C KJIaBUATypPhI, a Apyrue — copMuUpoOBaTh ¢ IOMONIbI0 (pyHKIIMU char().
Hanpuwmep, caenyromuii ¢parMeHT KoJa IOKa3bIBaeT, KaK IIOCTPOUTH (hpa-

con

3y danke schon c momorbio GyHKITHi concat() u char():

mysql> SELECT CONCAT('danke sch', CHAR(148), 'n’);

ey +
| CONCAT( danke sch', CHAR(148), 'n') |
A e +
| danke schon |
o +

1 row in set (0.00 sec)

C )

;

ITonbsoarenu Oracle Database BmecTro QyHKIIMEM concat() moryTt

f:‘ IPUMEHSATH ollepaTop KoHKaTeHanuu (| |):
Ly ‘q.
153 SELECT "danke sch® || CHR(148) || 'n’
FROM dual;

Haiitu ASCII-sKBUBaJIeHT HY:KHOTO CHMBOJIA MOYKHO C IIOMOIIbIO (DYHK-
nuu ascii(), IpUHUMAOIMIEN caMbIil JJeBBIH CUMBOJI CTPOKY 1 BO3BPAIIlAI0-

e

Dy

B SQL Server mer dbyaxmuu concat(), Io3TOMY IPUIETCA UCIOTIb30-
BaTh OIepaTop KOHKaTeHanuu (+):

SELECT ‘"danke sch' + CHAR(148) + 'n’

1 ero HOMED:

mysql> SELECT ASCII('6');

1 row in set (0.00 sec)

HKIUu char(), ascii() um concat() (KaK u omepaTophbl KOHKATEHAIINN) II0-
3BOJIAIOT paboTaTh C JIIOOBIM POMAaHCKUM A3BIKOM, JaKe eCJU KJaBuaTypa
He BKJIIOUaeT CMMBOJIBI C JUAKPUTUYECKMMHU 3HAKAMU NJIN CIIEIICMBOJIBI.

PaboTa co cTpokamu

Kaxxnorit cepsep B/l BKITouaeT MHOKECTBO BCTPOEHHBIX MYHKITUI IJIA pabo-
co cTpokamMu. B manHOM paspeiie OYAyT PaCCMOTPEHEI CTPOKOBEIE (hYHK-
MU ABYX THUIIOB: BO3BpaIfalolue uncaa u cTpoku. OgHaKko mperkie ueM Ha-

ThI

YaTh, BO3BPATUM JaHHBIE TaOJUIILI String_tbl K MCXOZHOMY COCTOSHUIO:

mysql> DELETE FROM string_tbl;
Query OK, 1 row affected (0.02 sec)

mysql> INSERT INTO string_tbl (char_fld, vchar_fld, text_fld)

127
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-> VALUES ('This string is 28 characters’,

-> 'This string is 28 characters’,

-> 'This string is 28 characters');
Query OK, 1 row affected (0.00 sec)

CTpokoBble (pyHKL MU, BO3BpaLLAlOLMe Yucia

Opma u3 HamnboJee IITMPOKO UCIOJIb3YEeMbIX CTPOKOBEIX (PYHKITNII, BO3BpAa-
mIaloInX Yncaa, — QyHKnua length() (aamea), KOTOpas BO3BpalljaeT Yuc-
JI0O CUMBOJIOB B CTPOKe (mojb3oBaTenaaM SQL Server mpumercs MCIIONb30-
BaTh yHKIUIO 1len()). B caemyiomem sampoce QyHKIUA length() mpumeHs-
eTCs K Ka)KJJOMY CTOJIOIlY TabauIbl string_tbl:

mysql> SELECT LENGTH(char_fld) char_length,
-> LENGTH(vchar_fld) varchar_length,
->  LENGTH(text_fld) text_length
-> FROM string_tbl;

oo S F R — +
| char_length | varchar_length | text_length |
o S Fommm oo +
| 28 | 28 | 28 |
o= R S +

1 row in set (0.00 sec)

JIIuHEI CTOJIOIIOB Varchar u text BIOJIHE O3KULAeMBbl, HO IIPEAIOJJIATAI0Ch, UTO
cToJI0eI] char COMEePsKUT CTPOKY AANHOMN 30 CMMBOJIOB, — A Beb 'OBOPUJI, UTO
CTPOKH, XPAHSAIIMEC B CTOJOIIAX THUIIA Char, JOMOJHAITCS IIPO0EeIaMU CIIpa-
Ba. Ho cepBep MySQL ynanseT mpo6esbl B KOHITE CTPOKU IPU M3BJICUEHUN
JaHHBIX THIA char, IO3TOMY JJIA BCEX CTPOKOBBIX (DYHKIIMI, HE3aBUCHMO OT
THIIA CTOJIOIA, XPAHAIIETO CTPOKH, IIOJYUYECHBI AHAJOIMUYHBIE PEe3YJIbTATHI.

Kpowme ompeneneHuss AJIUHBI CTPOKH MOKET IOTPe00OBATHCSI HANTH MECTO-
TOJIOYKEeHUe MOACTPOKHU B cTpoKe. Hampumep, ecau Halo ONMpPeAEUTh, TAe
B cToJI01Ie vchar_fld pacmosiaraeTcs cTpoka «characters», MOXXHO BOCIIOJIb-
30BaThCcA QyHKIIMEH position() (mosoKeHME), KAK TOKA3aHO HUXKE:

mysql> SELECT POSITION( 'characters’ IN vchar_fld)
-> FROM string_tbl;

o +
| POSITION( characters’ IN vchar_fld) |
e +
| 19 |
S +

1 row in set (0.12 sec)

Eciu He mostyuaercss HaiTH MOACTPOKY, PYHKIM position() BosBpamaer 0.

IIporpamMmMucThI Ha TAaKUX A3BIKaX, Kak C wiau C++, B KOTOPBIX IIep-

ﬁl BBIN 9JIEMEHT MacCuBa MMeeT MOPSAKoBbIi HOoMep 0, mpu paGore

c 6asaMu HAaHHBIX OOJIKHBI MIOMHUTH, YTO MOPATKOBBIA HOMED Iep-
BOTr0 CUMBOJIa CTPOKY paBeH 1. Ecau pyurnua position() Bosspailma-
er sHauenme 0, 9TO yKasbIBaeT Ha TO, UTO MOJACTPOKA He HaligeHa,
a He Ha TO, YTO IIOZICTPOKA OOGHAPY KeHa B CTPOKE Ha II€PBOI IO3UITHH.
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Ecau TpebyeTcsa HauaTh IOMCK HE C IIEPBOTO CMBOJIA I1eJIeBOIi CTPOKU, He-
00X0IMMO MCIIOJB30BAaTh QYHKIINIO locate(), aHAJIOTMYHYIO (QYHKIIUU PO-
sition() 3a TeM HCKJIOUEHHEM, UYTO AOIYCKAaeT TPETHM HeoOsa3aTelbHBIH
mapaMeTp, OpeqHAasHAUYEeHHBIN AJIA 3aJaHUs CTAPTOBOM MO3UIIUU ITOUCKA.
U eme pyurnusa locate() ABIgeTcA COOCTBEHHON (PYHKITMEH IPOU3BOAITE-
ae#t BII, Torga xak position() — wacts cranmapra SQL:2003. Bor nmpumep
3ampoca MO3UIIUMU CTPOKHU '1S', HAUMHAIOIIEro IIOWCK C ISATOr0 CHMMBOJIA
crosbma vehar_fld:

mysql> SELECT LOCATE('is', vchar_fld, 5)
-> FROM string_tbl;

o +
| LOCATE( is", vchar_fld, 5) |
o +
| 13 |
o +

I‘"‘ﬁ B Oracle Database meT pyuxmuu position() mam locate(), HO ecThb
d-‘J dyHKIIUA instr(), KoTopas BOCIPOMU3BOAUT (PpyHKITMIO position(),

4\ ecyiu 3alaHO Ba apryMeHTa, U MyHKIUIo locate(), ecu 3afaHO TPU
" aprymenta. B SQL Server Toxe HeT (yHKIuE position() mmm lo-
cate(), HO ecTb (yHKIIUA charindx(), KoTopad TaKKe IIPUHUMAET
IBa UJIU TPU apryMeHTa aHajgoruduo ¢pyukmuu instr() Oracle.

Erre ogra GyHKIINSA, IPUHUMAIOIAA CTPOKY B KaUeCTBe apryMEeHTOB U BO3-
Bpalamwinasa yuciaa, — QyHKINA cpaBHeHUA cTPoK stremp(). Stremp(), Ko-
Topas peanudoBaHa ToabK0 B MySQL u He umeer anasioros B Oracle Data-
base wiau SQL Server. OHa npuHMMAaeT B KAYeCTBe apr'yMeHTOB B€ CTPOKH
¥ BO3BpAIIlaeT OJHO U3 CJEeAYIONINX 3HAUCHUI:

-1 €CJIu I1epBasd CTPOKA B IIOPAAKE COPTUPOBKM PACIIOJIOMKEHA 4O BTOpOfI CTPOKH
0 €CJIX CTPOKU UJEHTUYHBI

1  eciau mepBas CTPOKA B MOPAAKE COPTUPOBKM DACIIOJNOMKEHA IIOCJE BTOPOI
CTPOKH

YT00BI HPOUJIIIOCTPUPOBATE PabOTy STOM (PYHKIINU, CHAUaJa IIOKaKeM
C IIOMOIIIBI0 3aIIPOCa IIOPSAA0OK COPTUPOBKHU IIATHU CTPOK, a 3aTeM IIPOBeIeM
CpaBHEHNE CTPOK C MOMOINbI0 PyHKIuu strecmp(). BoT OsTh CTPOK, KOTO-
pble OyAyT BCTaBJIEHBI B Ta0uIly string_tbl:

mysql> DELETE FROM string_tbl;
Query OK, 1 row affected (0.00 sec)

mysql> INSERT INTO string_tbl(vchar_f1ld) VALUES ('abcd’);
Query OK, 1 row affected (0.03 sec)

mysql> INSERT INTO string_tbl(vchar_fld) VALUES ('xyz');
Query OK, 1 row affected (0.00 sec)

mysqgl> INSERT INTO string_tbl(vchar_fld) VALUES ('QRSTUV');
Query OK, 1 row affected (0.00 sec)
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mysql> INSERT INTO string_tbl(vchar_fld) VALUES ('qrstuv’);
Query OK, 1 row affected (0.00 sec)

mysql> INSERT INTO string_tbl(vchar_fld) VALUES ('12345");
Query OK, 1 row affected (0.00 sec)

BoT 9T IATE CTPOK B IOPSAKE COPTUPOBKIM:

mysql> SELECT vchar_fld
-> FROM string_tbl
-> ORDER BY vchar_f1d;

[ +
| vchar_f1ld |
[ +
| 12345 |
| abcd |
| QRSTUV |
| grstuv |
| xyz |
oo +

5 rows in set (0.00 sec)
CrienmytoIuii 3aIpoc MPOBOIUT III€CTh CPABHEHUH MATH Pa3HBIX CTPOK:

mysql> SELECT STRCMP('12345°, '12345') 12345_12345,
->  STRCMP('abcd’, 'xyz') abcd_xyz,
->  STRCMP("abcd’, "QRSTUV') abcd_QRSTUV,
->  STRCMP('grstuv’, "QRSTUV') grstuv_QRSTUV,
-> STRCMP('12345°, 'xyz') 12345_xyz,
-> STRCMP('xyz', "qrstuv’) xyz_grstuv;

o R o~ o~ o~ o +
| 12345 12345 | abcd_xyz | abcd QRSTUV | qrstuv QRSTUV | 12345 xyz | xyz_grstuv |
o R o~ o~ o~ o +
| 0| -1 -1 0] -1 1
o R o~ o~ o~ o +

1 row in set (0.00 sec)

B pesyisbTaTe nepBoro cpaBHeHUA IIOJIyYaeM BIIOJIHE OXKUlaeMoe 3HaUeHUe
0, IOCKOJIBKY CTPOKA CpaBHUBAJACH caMa ¢ coboii. YeTBepToe cpaBHEHUE
Taxk:ke gaeT 0, YTO HEMHOT'O HEOKUAAHHO, IIOCKOJIbKY CTPOKU COCTOAT U3
OTHUX U TeX Ke OYKB, HO B OJHOU CTPOKe Bce OYKBBLI B BEPXHEM pPerucTpe,
a B Apyro# — B HUKHEeM. [IprmumHOII TaKoTo pesdyabTaTa ABJISAETCA TO, YTO
dyurmusa strecmp() MySQL He wyBCcTBUTEIbHA K PETUCTPY, O UEM HAJI0 ITIOM-
HUTH IPU ee ucmoab3oBauum. OcrajabHbIe YEeThIPE CPABHEHUA AAIOT UJIH -1,
WiIn 1 B 3aBUCUMOCTH OT IOPAJKA PACIIOJNOKEHNA CTPOK B IOPAIKE COPTHU-
poBku. Hampumep, strcmp( "abcd’, "xyz') maer -1, IOCKOJBKY CTPOKa "abcd’
UIeT Iepej CTPOKOM 'Xyz .

Hapsany ¢ ¢yaxmuest stremp() MySQL mos3BoaseT mMCIoOJIb30BaTh B 0J0Ke
select omepaTopsl 1ike U regexp AJiA cpaBHEHUA CTPOK. Pe3yabTaToM TaKMUX
cpaBuenuit 6ymer 1 (mas true) u 0 (maa false). CaemoBaTenbHO, 9TH omepa-
TOPHI TTO3BOJIAIOT CO3aBATh BRIPAKEeHNA, BO3BPAIIAIONINE YKUCJIIO, TOT00HO
GYHKIIUAM, OMMCAHHBIM B 3TOM pasfesie. BoT mpuMep UCIOJIb30BAHUA OIIe-
paropa like:
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mysql> SELECT name, name LIKE '%ns’ ends_in_ns
-> FROM department;

R o +
| name | ends_in_ns |
[ PRy [ RS, +
| Operations | 1]
| Loans | 1]
| Administration | 0 |
P [ P +

3 rows in set (0.25 sec)

B sToM mpumepe BrIOMparOTCA BCe Ha3BaHUA OTHEJOB. TakiKe eCTh BhIpa-
JKeHUe, BO3Bpalllamliee 1, ecjii Ha3BaHMe OTZeJa 3aKaHUMBAETCA HA «NS»
niau 0 B IPOTUBHOM cayuae. [[J1a moucKa COBIaAeHU Mo 6ojee CI0KHOMY
mabJIOHy MOYKHO MCIIOJIB30BATh OIIEPATOP regexp, KaK IMOKA3aHO HIKE:

mysql> SELECT cust_id, cust_type_cd, fed_id,
-> fed_id REGEXP '.{3}-.{2}-.{4}  is_ss_no_format
-> FROM customer;

Fomm - o R g +
| cust_id | cust_type_cd | fed_id | is_ss_no_format |
P o . o +
| 1] 1 | 111-11-1111 | 1
| 2 |1 | 222-22-2222 | 1
| 3|1 | 333-33-3333 | 1
| 4 11 | 444-44-4444 | 1]
| 511 | 555-55-5555 | 1]
| 6 |1 | 666-66-6666 | 1]
| 711 | 777-77-7777 | 1
| 8 | I | 888-88-8888 | 1]
| 9 |1 | 999-99-9999 | 1
| 10 | B | 04-1111111 | 0 |
| 111 8B | 04-2222222 | 0 |
| 12 | B | 04-3333333 | 0 |
| 13| B | 04-4444444 | 0 |
oo oo . o +

13 rows in set (0.00 sec)

YeTBepThIil CTOJIOEI] 9TOT'O 3aIpoca BO3BpaIaeT 1, ecjau 3HaueHle B CTOJI0-
e fed_id coorBeTcTByeT hopMaTy HOMEPA COIUATBHO CTPAXOBKH.
.
I‘"‘ﬁ TTonwszoBarenu SQL Server u Oracle Database moryT mosyunrs aHa-
l:‘ JIOTUYHBIE Pe3yJIbTAThl ¢ IIOMOIIBIO BBIPAMKEHUM Case, OIMMCAHHBIX
w ‘! 4 Briase11.

CtpokoBble (pyHKLMN, BO3BpaLLaloLue CTPOKN

B HeKoTOpBIX cayuadax TpeOyeTcss M3MEHUTh MMEIOIHecsa CTPOKU — yhAa-
JIUTH/N00aBUTh TEKCTOBBIN (hparMeHT. [[/1s BEIIOJIHEHNA STUX 3a7a9 y Ka-
sxnoro cepepa Bl ects MmHOXKecTBO QyHKIMI. [Iperxae uem HayaTh, eIre
pas Bo3BpaTUM JaHHBIEe TA0MUIILI String_tbl B MCXOAHOE COCTOSHUE:
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mysql> DELETE FROM string_tbl
Query OK, 5 rows affected (0.00 sec)

mysql> INSERT INTO string_tbl (text_fld)
-> VALUES ('This string was 29 characters’);
Query OK, 1 row affected (0.01 sec)

Pamee B aT01i ry1aBe OBIJIO OMIMCAHO ITIOCTPOEHIE CJI0B, BKIIOUAIOIITNX CMBO-
JIBI C AMAaKPUTUYECKUMU 3HAKAMM, C TOMOIIbI0 (pyHKIMHU concat (). PyHK-
musa concat() moJe3Ha M BO MHOTHUX APYTUX CUTYAIlUSaX, HaIPUMep, eCJIN
TpebyeTcs JOOABUTH B KOHEI[ XPAaHAIIeHCA CTPOKU AOIMOJHUTEIbHBIE CITM-
BOJIBI. B ciegyroiiemM mpuMepe CTPOKa B cToJi0Ie text fld maMeHsAeTcA mIy-
TeM H00aBJIeHHUSA B €e KOHeIl JOIIOJHUTeIbHOUN (hpasnl:

mysql> UPDATE string_tbl

-> SET text_fld = CONCAT(text_fld, ', but now it is longer’)
Query OK, 1 row affected (0.03 sec)
Rows matched: 1 Changed: 1 Warnings: 0

Temneps cToaber text_fld cOmepKUT CaAeAYIOIIYIO CTPOKY:

mysql> SELECT text_f1ld
-> FROM string_tbl;

o +
| text_fld |
ey +
| This string was 29 characters, but now it is longer |
o +

1 row in set (0.00 sec)

Taxkum o6pa3oM, Kak W Bce (PYHKIIMHU, BO3BpAIAIOIIAe CTPOKY, concat()
MOKHO MCIIOJIb30BATDH AJIS 3aMeIll[eHUsd JaHHBIX, XPAHAIIUXCSI B CTOJOIE
CHMBOJIBHOI'O THIIA.

Hpyroe TpagunnorHOoe npuMeHeHMe (DYHKIIUU concat() — IIoCTpoOeH!e CTPO-
KU U3 OTHeJbHBIX UacTel JaHHbIX. Hampumep, ciaegyroiuii 3ampoc GopMu-
PYeT CTPOKY IIPUMEeUYaHU AJIA KasKJ0r0 olleparnoHucTa 0anKa:

mysql> SELECT CONCAT(fname, ' ', lname, ' has been a ',
-> title, ' since ', start_date) emp_narrative
-> FROM employee
-> WHERE title = 'Teller' OR title = 'Head Teller’

Helen Fleming has been a Head Teller since 2004-03-17
Chris Tucker has been a Teller since 2004-09-15

Sarah Parker has been a Teller since 2002-12-02

Jane Grossman has been a Teller since 2002-05-03
Paula Roberts has been a Head Teller since 2002-07-27
Thomas Ziegler has been a Teller since 2000-10-23
Samantha Jameson has been a Teller since 2003-01-08
John Blake has been a Head Teller since 2000-05-11
Cindy Mason has been a Teller since 2002-08-09



CTpOKOBble AaHHble 133

| Frank Portman has been a Teller since 2003-04-01 |
| Theresa Markham has been a Head Teller since 2001-03-15 |
| Beth Fowler has been a Teller since 2002-06-29
| Rick Tulman has been a Teller since 2002-12-12

13 rows in set (0.12 sec)

dyurmusa concat() MoxkeT 006pabaThIBaTh JI000€e BEIpasKeH1e, BO3BPAIIaio-
ee CTPOKY, U JaKke mpeobpasyeT YMCJIa M JaThl B CTPOKOBBINM (hopmar,
0 UeM CBUIETeJILCTBYeT cTojOer gat (start_date), MCIoab3yeMbIil KaK ap-
rymenT. Xota Oracle Database Bxarouaer (pyHximio concat(), oHa MOMKeET
IPUHUMATh TOJBbKO CTPOKOBBLIE apryMeHThI, mosromy B Oracle mpembigy-
miuii 3ampoc paboraTh He OyzeT. B aToM ciyduae mpupeTcs MCIOJb30BaTh
omepaTop KOHKaTeHanuu (| |), a He BBI30OB PYHKITHU:

SELECT fname || " " || lname || * has been a " |
title || ' since ' || start_date emp_narrative

FROM employee

WHERE title = 'Teller' OR title = 'Head Teller’

B SQL Server mer @pyHKIUM concat(), MOSTOMY HCIIOJIb3yeTCA TAKOI Ke
IIOAXOM, YTO U B IPEeABIAYIIEM IIpUMeEpPe, TOJBKO C IIPUMEHEeHUEM OIlepaTo-
pa koukarenanuu SQL Server (+, a He | |).

dyurnuda concat() mosesHa Ayia f00aBI€HNA CUMBOJIOB B HAUAJIO UJIN KOHET]
CTPOKHM, HO TaKiKe IO3BOJIAET BBECTU WUJIU 3aMEHUTH CUMBOJHI B cepedure
ctpoku. Bee Tpu cepBepa Bl mpemocTaBigoT crenuaabHble (GDYHKITUU IS
9TOTO, HO BCe OHU pa3HbIe, IOITOMY CHaUajla PACCMOTPUM (YHKIIUIO
MySQL, a 3aTem nepeiiieM K QYHKIIUAM IBYX APYTUX CEPBEPOB.

MySQL Bratouaer pyHKIUIO insert(), KOTopas IPUHUMAET YETHIPE apry-
MeHTAa: MCXOAHYIO CTPOKY, HauaJIbHOEe IIOJIOKEHNe, YUCJIO CHMBOJOB, Tpe-
OyIOIIMX 3aMeHBI, ¥ 3aMeIallyio CTPOKY. B 3aBucuMocTy OT 3HAUEHUA
TPEeThero apryMmeHnTa QYHKI[U BBITIOJIHIET BCTaBKY 160 3aMeHy CUMBOJIOB
crpoxku. Ecim TpeTwii apryMeHT paBeH HYJIO, TO 3aMeIarlnas CTPOKa
BCTABJIAETCS CO CABUIOM BCEX IIOCIEIYIONINX CHMBOJIOB BIIPABO, HATIPUMED:

mysql> SELECT INSERT('goodbye world', 9, 0, 'cruel ") string;

Sy +
| string

R +
| goodbye cruel world |
g +

1 row in set (0.00 sec)

B sToM nmpuMepe Bce CUMBOJIBI, HAUWHAS C IEBATOTO, CABUTAIOTCSA BIIPABO,
¥ BCTaBJsieTca cTpoka cruel '. Ecau Tperuit aprymMeHT 60JbIlie HYJIS, TO
3aMeIlramiias CTPOKa 3aMell[aeT YKasaHHOe KOJWYeCTBO CUMBOJIOB, Ha-
mpuMep:

mysql> SELECT INSERT('goodbye world', 1, 7, 'hello') string;
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| string |

1 row in set (0.00 sec)

B sToM mpumepe IepBhle ceMb CHMBOJIOB 3aMeIlaloTCA CTPOKOIT "hello’.
B Oracle Database Her egunoii QyHKIHHN, 00JamaroIneili rmOKOCTBIO in-
sert() MySQL, #o B Oracle ects pyHKIUa replace(), saMelraoIiaa OgHY
TMOACTPOKY Apyroii. BoT mpeawmigyiuii mpuMep, mepepabOTaHHBIN C uC-
II0JIb30BaHUEM replace():

SELECT REPLACE( "goodbye world', "goodbye’, "hello")
FROM dual;

Bce sks3eMmIApsl CTPOKM goodbye' OYAYT 3aMeIleHbl CTPOKOM 'hello'.
B pesynbraTe mosyuaeM cTpoky ‘hello world' . @yHKIIA 3aMECTUT 6Ce K-
3eMILIAPBI UICKOMOI CTPOKM 3aMeIalneil CTPOKOH — OyIbTe BHUMATEIb-
HBI, YTOOBI HE TIOJYUYUTh O0JIBITe 3aMeIleHH, ueM 3aJyMaHo.

B SQL Server ects 1 pyHKIUA replace() ¢ TOH Ke PYHKIIMOHAJIBHOCTBIO, UTO
u B Oracle, a Takxe GpyHxmua stuff() (samoaHuTsb), GQyHKIMOHAIBHBIE BO3-
MOJKHOCTH KOTOPOM aHasornUYHbI GyHKIIMU insert() MySQL. Bor npumep:

SELECT STUFF( hello world', 1, 5, 'goodbye cruel’)

Bo BpemsA BBINNOJIHEHUA 3TOTO 3aIpoca yAaJAKTCA IIATH CUMBOJIOB, HAUU-
Hasd C IePBOY IIO3UIINM, M HAa X MECTO BCTaBJIIETCS CTPOKa goodbye cru-
el'. B pesysbraTe mosyuaem cTpoKy 'goodbye cruel world'.

Kpome BcTaBKM CHMBOJIOB B CTPOKY MOXKET IIOHAJOOUTHCA U36/1e4b U3 CTPO-
KM TOACTPOKY. IlJiss 9TOro Bce TPM cepBepa BKJIIOUAIOT (PYHKIIUIO SubD-
string() (momecTpoka) (mpasaa, B Oracle Database sTa pyHKIInA HA3LIBAET-
ca substr()). OHa M3BJIEKaeT YyKasaHHOE YKCJO CUMBOJIOB, HAUMHASA C 3a-
JaHHON mosunuu. B ciemyroleM mpuMepe M3 CTPOKU H3BJIEKAeTCS IATh
CHMBOJIOB, HAUMHASA C AeBATOM IO3UINU:

mysql> SELECT SUBSTRING( 'goodbye cruel world', 9, 5);

e +
| SUBSTRING( goodbye cruel world', 9, 5) |
e +
| cruel |
e +

1 row in set (0.00 sec)

Kpome ymomMsaHyTBIX, BCe TPHU CepBepa BKJIOUYAIOT MHOMKECTBO IPYTIHUX
BCTPOEHHBIX (DYHKIIUM OJIs1 PabOThI CO CTPOKOBBIMY NAHHBIMM. XOTS Ha-
3HAUYEHNE MHOT'MX U3 HUX Cyry0o cllelinajibHOe, HAIIpUMep (DOPMUPOBAHME
CTPOKOBOI'0 3KBUBAJICEHTA BOCHBMEPUYHBLIX WM IIECTHANIIATEPUYHBIX UH-
ceJl, eCTh U PYHKI[MHY O0II[ero Ha3HAYCHU A, HAIIPUMED YIAIAOIINE UIN I10-
OGaBJIsIOIME IIPO0EJBI B KOHIlEe TEKCTOBOM CTPOKM. BoJiee mMOApoOHYO MH-
dopMaIMI0 MOYKHO IIOJYUYUTH B CIIPABOUYHOM PYKOBOACTBE 10 SQL 114 KoH-
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KPEeTHOTO cepBepa MJIU YHUBEPCAJILHOM CHpaBOoUYHHKe Mo SQL, Hanpumep
«SQL in a Nutshell» (O’Reilly).

Uncnosble gaHHblIe

B oTsimume oT CTPOKOBBIX HJaHHBIX (M BpEMEHHBIX, KaK BbI BCKOPE YBUIUTE)
YHCJIOBBLIE€ JaHHBIE JOBOJIBHO IIPOCTHI. YMCJIO MOXXHO BBECTU C KJIABUATY-
PbI, U3BJIEYb M3 APYroro crojdia min chopMUPOBATEH C IOMOIIBIO BHIUKC-
geHus. A BEIYUCIEHUN OOCTYIIHBI BCe OOBIUHBIE apu(MeTHuUYecKue oIe-
partopst (+, -, *, /), a 14 3aJaHUA IOPSAAKA BEIUNCIEHUHA — CKOOKI:

mysql> SELECT (37 * 59) / (78 - (8 = 6));

o +
| (837 = 59) / (78 - (8 = 6)) |
o +
| 72.77 |
o +

1 row in set (0.00 sec)

Kak ymommHasoch B riiaBe 2, OCHOBHAsS IIpobjeMa IpU XPaHeHUH! YUCJIO-
BBIX JaHHBIX — BO3MOYKHOE OKPYIJVIeHNEe (MHOT A OUeHb I'py00e) P IIPEBhI-
IIeHUU Tpejiesia, 3aJaHHOro JJIA YMCJI0BOro crosbma. Hampumep, umesio
999,99 ipu coxpaHeHUHU B CTOJOIE, ompeaeJeHHOM Kak float(3,1), OymeT
OKpyriaeno g0 99,9.

BbinonHeHue apupmMeTNHECKUX onepauumn

BosbIIMHCTBO BCTPOEHHBIX UMCJIOBBIX (DYHKIIMM MpegHA3HAUEHO AJIA BBI-
TOJIHEHUA OTpeleIeHHBIX apu(pMeTUYecKUX Oleparnmii, TaKUX KaK BbIUKC-
JleHre KBaApPaTHOro KOpHA uucjaa. B Tada. 7.1 mepeuncieHbl HEKOTOPBIE
pacmpocTpaHeHHbIE€ YKCI0BbIe (DYHKIINY, IPUHUMAIOIIE OOUH YKCIOBOMI
apryMeHT X BO3BPAIIAOIIIe YNCIIO.

Tabauya 7.1. O0HoapzymeHmHbLE LUCLOBbLe PYHKUUL

Dyarnug Onmucanue

Acos(x) BrruncasieTr apKKOCHHYC X

Asin(x) BreruucasaeT apkcuHyC X

Atan(x) BreruuciaseT apKTauTeHC x

Cos(x) Brruucaser KocuHyC X

Cot(x) Brruunciaser KOTaHTeHC X

Exp(x) Breruuciasaer ex

Ln(x) Brruncaser HaTypaJIbHBIN JIOTapUBM X
Sin(x) BreruuciasaeT cuHyc X

Sqrt(x) BrerunciaseT KBagpaTHBIN KOPEHDb U3 X
Tan(x) Brrunciser TaHTeHC X
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AT QPYHKIIUU OCYIIECTBJISAIOT OUeHb CIelinajbHbIe 3agaun. He Oyaem mnpu-
BOIUTD 3/IeCh IPUMEPHI IJIA HUX (€CIU YNTATENb He Y3HAET PYHKIIUIO II0 Ha-
3BAHUIO UJIU ONMCAHUIO, TO, CKOpee BCero, oHa eMy He HysKHa). OmHaKO Apy-
T'vie YNCJIOBbIe (DYHKIIUU, UCIIOJIb3yeMble B BLIUNCJIEHUAX, UYTh 00JIee TUOKHU
¥ 3aCJIYKUBAIOT HEKOTOPOTO MOACHEHUA.

Hampumep, omepatop modulo, BEIYUCAAIOIINA OCTATOK OT OEJeHUA OJHOIO
yucsa Ha gpyroe, peannsosasd B MySQL u Oracle Database pynaxiimeii mod().
B crenpyromniem npumMepe BRIUUCIAETCA OCTATOK OT AejeHus 10 Ha 4:

mysql> SELECT MOD(10,4);

o +
| MOD(10,4) |
B, +
| 2|
o +

1 row in set (0.02 sec)

O6bIuHO (PYyHKITUA Mod() MCIOJb3YeTCA C IeJBIMU apryMmeHTaMu, Ho B My-
SQL 4.1.7 u 60osee MO3AHUX BEPCUI AOIMYCTUMBI M BEIECTBEHHEIE apry-
MEHTBHI:

mysql> SELECT MOD(22.75, 5):

S +
| MOD(22.75, 5) |
o +
| 2.75 |
o +

1 row in set (0.02 sec)

o a
I w¥ B SQL Server mer pyurmnuum mod(). BmecTo Hee A5 HaX0KIEHUS OC-
- & J TaTKa UCHoJb3yeTcs oneparop %. CiiegoBaTeIbHO, BeIpaskenue 10 % 4
w l_;*- naeT B pe3yJibTaTe 3HaAUEHUE 2.

Opyras unciaoBas PyHKI[Us, IPUHAMAIOIIAA JBA YKNCJIOBLEIX apryMeHTa, —
dyurmusa pow() (B Oracle Database mau SQL Server — power()), KoTopasa
BO3BPAIIAEeT IEPBOE YKCJIO B CTEIIEHN, PABHO! BTOPOMY UKCJIY, HAIIPUMED:

mysql> SELECT POW(2,8);

oo +
| POW(2,8) |
O +
| 256 |
oo +

1 row in set (0.03 sec)

Taxkum obpasom, pow(2, 8) — sxBuBaseHT MySQL mia sanucu 28. ITocKoJb-
Ky IIaMsTh KOMIIBIOTEpA paciipefejieHa OJoKaMu IO 2* 6alT, ¢ IIOMOIIIbIO
GyHKIUYA pow() MOXKET OBITH yI00HO ONpene/saiTh TOUHOE UKCJIO OaiiT B ma-
MATH OIIPeIeJIeHHOro oobeMa:

mysql> SELECT POW(2,10) kilobyte, POW(2,20) megabyte,
-> POW(2,30) gigabyte, POW(2,40) terabyte;
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o - [ o Sy +
| kilobyte | megabyte | gigabyte | terabyte |
o - [ o Sy +
| 1024 | 1048576 | 1073741824 | 1099511627776 |
[ S, [ S, [ S, [ TR +

1 row in set (0.00 sec)

He 3Haro Kak BaM, HO MHe IPOIlle 3alIOMHUTL ruradbait Kak 23° 6aiir, a He
KakK umcyio 1 073 741 824.

anaBneHme TOYHOCTbIO HNCNOBbLIX AAaHHbIX

Yucia ¢ maaBaolleil TOUKOH He Bcerga o0sa3aHbl B3aMOLeACTBOBATEL UJIN
oTobOpakaThCsA MOJHOCTHI0. HampuMep, MOYKHO XPAaHUTD JAHHBIE O TeHEK-
HBIX OIepanuax ¢ TOYHOCTBHIO IO INECTU AECATUUYHBIX Pa3pAN0B, HO MPHU
0TOOpaKeHUM OKPYTJIATh UX A0 COTHIX. [[JIsT OTpaHUYEHUA TOUHOCTH YMCeJ
C IJIaBaOIIeN TOUKOU ITpefHAa3HAUEHBI YeThIpe (pyHKIMu — ceil(), floor(),
round() m truncate(). Bce Tpu cepBepa BKJIHOUAIOT 3TN (PYHKIUU, TOJIBKO
Oracle Database mcmoassyer trunc() Bmecro truncate(), a SQL Server —
ceiling() Bmecto ceil().

dyurmuu ceil() (morosor) m floor() (o) mpegHa3HAUEHBI AJIA OKPYyTJe-
HUSA BBePX UJIU BHUS3 [0 OJIMIKAKNIIIErO I1eJI0oro, Kak MIOKa3aHo B CJIeAyIoleM
npuMepe:

mysql> SELECT CEIL(72.445), FLOOR(72.445);

o o +
| CEIL(72.445) | FLOOR(72.445) |
oo o +
| 73 | 72 |
oo o +

1 row in set (0.06 sec)

Kak Bugure, 11000€ YIMCJIO B fUAIIa30HE MEXKAY 72 1 73 OKPYTJIsIeTcs A0 73
(byarmus ceil()) uau go 72 (byrrnua floor()). Heobxogumo MOMHUTS,
uTo ceil() okpyraut mo 73, maxke ecau JecATHUYHAA YaCTh UMCJIA OYeHb Ma-
Jga, u floor() oKpyrauT mo 72, maske eCJaH JeCATUUYHAS YACTh JOCTATOUHO
BeJIMKA:

mysql> SELECT CEIL(72.000000001), FLOOR(72.999999999);

o o +
| CEIL(72.000000001) | FLOOR(72.999999999) |
o o +
| 73 | 72
o o +

1 row in set (0.00 sec)

Ecnu npenpigymniue QyHKIIUY IPEIJIATal0OT OKPYTJIEHUA, CIAUIITKOM I'PyObIe
ST TIPUJIOYKEHUST, MOKHO MCIIOJIb30BaTh GYHKIIHIO round() (OKPYIJINTS).
OHa OKPYIJseT B OOJBINYI0O UJIN MEHBIIYI0O CTOPOHY OT cepeduHb. TIpoMe-
KYTKA MEXKY IBYMdA IIeJIbIMU, HalIpuMep:
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mysql> SELECT ROUND(72.49999), ROUND(72.5), ROUND(72.50001);

oo o o +
| ROUND(72.49999) | ROUND(72.5) | ROUND(72.50001) |
e, o o +
| 72 72 | 73 |
o o oo +

1 row in set (0.00 sec)

IIpu mcomonbsoBanuu GyHKIHHM round() Jr06oe YMCI0, AECATHUHAA YACTh
KOTOPOT'0 OTHOCUTCA K BePXHEH ITOJIOBUHE IMAaNa30Ha MeX Iy IBYMS I1eJIbI-
MU, OKPYIJIAETCA C YBEJINUEHUEM, & €CJIM eT0 JeCATUYHAA YaCTh OTHOCUTCA
K HUKHEU II0JIOBUHE MANla30Ha, TO BLINOJIHAETCA OKPYTIJIEHUE C YMeHbIIIe-
HUEM.

Yarre Bcero TpedyeTca He OKPYTJIATH YKUCJIO A0 OJIMIKANIIEro 1eJIoTo, a Co-
XPaHUTDH, II0 KpaliHell Mepe, HECKOJILKO Pa3pAlo0B ero JeCATUUYHON 4acTu.
dyurinusa round() gomyckaeT HeoOA3aTeIbHBIN BTOPOII apryMeHT, 3a4ai0-
MU YMCJI0 PA3PSLOB CIIPaBa OT AECATUYHON TOUKMU, IO KOTOPOTO IIPOBO-
mpuTcsa okpyriaenue. Ciaeayroiuii mMpuMep IIOKa3bIBAaeT, KaK MOKHO HC-
I0JIL30BATh BTOPOIi apTyMeHT AJA OKpyrieHuda yucaa 72,0909 go mepsoro,
BTOPOTO U TPEThETro AeCATUIHOrO 3SHAKA:

mysql> SELECT ROUND(72.0909, 1), ROUND(72.0909, 2), ROUND(72.0909, 3);

o o o +
| ROUND(72.0909, 1) | ROUND(72.0909, 2) | ROUND(72.0909, 3) |
o o o +
| 72.1 | 72.09 | 72.091 |
o S S +

1 row in set (0.00 sec)

Kak u pyuxmua round(), pyurimusa truncate() gonycKkaeT HeoOsa3aTeIbHBINA
BTOPOIT apryMeHT, 3aJal0MI1ii YMCJI0 Pa3pPAL0B CIIpaBa OT AeCATUUYHOI TOU-
KU, Ipu 3TOoM truncate() mpocTo oTOpachiBaeT JUIIHNE PaspAabl 0e3 OKpyT-
neuuns. [Ipumep mokaseIBaeT, Kak ObLIO OBI yceueHo uucio 72,0909 mo ox-
HOTO, ABYX ¥ TPeX NeCATUYHBIX 3HAKOB:

mysql> SELECT TRUNCATE(72.0909, 1), TRUNCATE(72.0909, 2),
->  TRUNCATE(72.0909, 3);

o o S +
| TRUNCATE(72.0909, 1) | TRUNCATE(72.0909, 2) | TRUNCATE(72.0909, 3) |
o o o +
| 72.0 | 72.09 | 72.090 |
o e e +

1 row in set (0.00 sec)

.

s B SQL Server mer pynxnuu truncate(). Ee ponb urpaer ¢pyHKIua
as J round(), mOmycKas TPeTU HeoO0a3aTeJIbHBINM apTyMeHT; €CJIU OH IIPHU-
‘S M« CyreTBYeT M OTIIMUEH OT HyJIf, BHITIONHAETCS yCedeHue, a He OKpPYT-
5
*  JIeHmWe YucJia.

O6e ¢pyrKIMHT, truncate() u round( ), TaKsKe JOIYCKAIOT OTPUIATEIbLHOE 3HA-
YyeHUe BTOPOTO apryMeHTa, O3HAUalolllee yceueHre NN OKPYTJIeHNe YnCIa
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cjeBa OT JeCATUYHOMN TouKu. Ha mepBbIi B3TJISAL 9Ta BO3MOYKHOCTH MOYKET
MOKAa3aThCsA CTPAHHOM, HO AJIs ee HaJINUNA eCTh BeCKue ocHoBaHUs. Hampu-
Mep, eCTh IIPOAYKT, 3aKyIIKa KOTOPOI'0 BO3MOJKHA TOJLKO B KOJHNUYECTBE,
TIPOIOPIIMOHAIBLHOM JecaATr. Ecjiu moKyIaTeab 3akaer 17 eIuHUIL, TO 13-
MEHUTH 3aKa3aHHOE KOJINUYECTBO MOYKHO OJHUM U3 CJAEIYIOIUX CIIOCOOOB:

mysql> SELECT ROUND(17, -1), TRUNCATE(17, -1)

o o +
| ROUND(17, -1) | TRUNCATE(17, -1) |
o o +
| 20 | 10 |
o e +

1 row in set (0.00 sec)

Eciu paccmaTpuBaeMblli MPOAYKT — KaHIEIAPCKHEe KHOIKH, TO, CKOpee
BCEro, UTOTOBasA CyMMa He CHJIBLHO 3aBHUCHUT OT TOTO, mpogamo 10 muam 20
IITYK IPY 3alpOMIeHHBIX 17; 0OMHAKO ec/i peub UAeT o yacax Rolex, mia
IpoIBeTaHUA OM3Heca JyuIlie 0yaAeT OKPYyTIAT.

O6paboTKa AaHHbIX CO 3HAKOM

IIpu pabore ¢ YUCIOBBIMU CTOJOLIAMU, NOIMYCKAIOIINMU OTPUIlATEIbHBIE
3HaueHud (B ryiase 2 ObLIO IIOKA3aHO, KaK coesaTh cToJiber 6e33HaKOBbIM,
T. €. JOMYCKAIOIIUM TOJbKO IIOJIOKUTEJbHBIE UKCJIA), MOI'YT OBLIThH I10JIE3-
HBIMY HECKOJIbKO YMCJIOBBIX QyHKIuii. CKaxkeM, TpeGyeTcsa COCTABUTD OT-
YeT 0 TeKYII[eM COCTOSTHUM BceX 0aHKOBCKUX cueToB. CiefyroIuii 3ampoc
BO3BpAII[aeT TPU CTOJIOIA, TOMOTAIOIINX CPOPMUPOBATH OTUET:

mysql> SELECT account_id, SIGN(avail_balance), ABS(avail_balance)
-> FROM account;

o o o +
| account_id | SIGN(avail_balance) | ABS(avail_balance) |
o o R +
| 1 1 1057.75 |
| 2 1 500.00 |
| 3 1 3000.00 |
| 4 | 1 2258.02 |
[ 5 1 200.00 |
| |
| 19 | 1] 1500.00 |
| 20 | 1] 23575.12 |
| 21 | 0 | 0.00 |
| 22 | 1] 9345.55 |
| 23 | 1 38552.05 |
| 24 | 1] 50000.00 |
Fommm o Ry Sy +

24 rows in set (0.00 sec)

Bropoii cToaber mcmoabdyeT GYHKIHIO Sign() (3HAK), BO3BPAIIAIOIIYIO:
-1, ecsiz 6ajstaHC cueTa oTpuItaTesaeH, 0, ecau 6aJaHc HyJeBoi, u 1, ecau 6a-
JaHC ToJIoMKUTeabHBIH. C momombio PYHKIUM abs() B TpeThbeM CTOJOIe
BO3BpalljaeTcs abCOJIITHOE 3HaUeHre 6ajiaHca.
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BpEMEHHbIe AdHHbIe

W3 Tpex TUIIOB JaHHBIX, OOCYKAAE€MbIX B 3TOH IJiaBe (CUMBOJBbHbBIE, YKUCJIO-
BbIe U BpeMeHHbIe), BpeMeHHbIe JaHHbIe — HanboJiee CI0KHbBIE C TOUKU 3pe-
HUA co3faHus u o6paboTKku. CI0KHOCTh BDeME@HHBIX JaHHBIX OTYACTH 00Y-
CJIOBJIeHA GECKOHEUHBIM MHOKECTBOM CIIOCOOOB ONMMCAHUA JAT U BPEeMEeHMU.
Hampuwmep, gaTy HanrcaHus 3TOT0 ab3aita MOMKHO 3alKUCATh JIOOBIM U3 CJIe-
IYIOIUX CIIOCOOO0B:

e cy00oTa, 19 mapTta 2005

e 3/19/2005 2:14:56 P.M. EST

e 3/19/200519:14:56 GMT

e (0782005 (FO1uanckwuii opmar)

e 3pesnuas pata [-4] 82213.47 14:14:56 (dhopmaTt puibma «3Be3THBIN
OYThb»)

XoTsa HEeKOTOPHIE 3aMMCU OTJIUYAIOTCS TOJbKO (hOPMATHUPOBAHUEM, OCHOB-
Has CJIOYKHOCTD 3aKJII0UAeTCsA B M30PAaHHOI CUCTeMe 0OTCUYeTa, UYTO PaccMaT-
pUBaeTcA B CIEAYIOINEM paszeie.

YacoBble nosica

ITockogbKY BCIOY Ha IJIaHETE JIIOAU CUNTAIOT IIOJAHEM HAaUBBICIIYIO TOUKY
ToABeMa COJIHITA HaJl TOPUBOHTOM, HUKTO U He IBITAJICS BBECTU OTHU YHU-
BepcaJbHBIE Yachl Ha Bcex. BmecTo aToro Mmup Ob1 pasmesneH Ha 24 BooOpa-
JKaeMble CEeKIINM, HasBaHHBIE Yacos8bimu noscamu (time zones). B pamrax
OIHOT'0 YAaCOBOTI'0 IIOsCA BCE IPUIEPKUBAIOTCS TEKYIIIEr0 BPEMEeHH, a B IPY-
rOM II0sICe JIIOAW KUBYT II0 APYroMy BpeMeHu. Bce BBIIAAUT AOCTATOUHO
IIPOCTO, HO OJHU reorpauuecKre PeruoHbI IIePEeBOAAT CBOE BpeMsA Ha Jdac
IBaKIbI B o (peanmnsys HaK HasbiBaeMoe OexpemHoe spems (Daylight Sa-
vings Time)), a npyrue — HeT. TakuM 00pa3oM, pasHUIlA BO BpeMeH! MEKIY
IBYMS TOUKAMH IIJIAHETHI MOYKET IIePBbIe IOJIT0/a COCTABJIATE YeThIpe yaca,
a BTOpBIE — OATH UacoB. [laske B paMKax OJHOT'O YaCOBOTO IIOsCA OTHU pe-
THOHBI MOTYT MIPUHUMATD, a APyrue He IPUHUMATH AeKpeTHoe BpeMs. Ilo-
3TOMY B OJTHOM YaCOBOM IIOSICE TIOJITOZA BPpeMs MOJKET COBIIaJaTh, a IMOJIT0a
oTJIMYaThCA Ha Yac.

KoMmnbroTepHasa spa o0ocTpuiaa 9Ty IIPOOJIEMY, XOTA PA3JIUUNA YACOBBIX
IOSICOB M3BECTHRI CO BpeMeH BeJINKHUX reorpadguuecKux oTKpeITuii. YToObI
obecreuynTh OOIIYI0 TOUKY OTCUETa /I XPOHOMETPUPOBAHUSA, MOPEILIaBa-
Teau XV cToJIeTHs yCTaHABINBAJIU CBOU Yackl o ['puHBUUy (AHIINS). ITO
BpeMs HaszBanu gpemenem no I'punsuyy (Greenwich Mean Time), nan
GMT. Bce ocranbHBIe YacOBbBIE II0siCA MOJKHO OIMCATH PA3HOCTHIO MEKIY
GMT u mectHBIM BpeMeHeM. Hanpumep, 4acoBOii IIOSC BOCTOUHBIX IIITATOB
AmMepuKu, U3BECTHBIN KaK 60CMOuUHOe noscHoe epems (Eastern Standard
Time), moxxkHO onnucaTh Kak GMT-5:00 (#a naTs yacos paubine GMT).

Cerogua ncnosabsyercs pasHoBugaHoctb GMT — ynusepcanvroe zaobanvHoe
epems (coordinated universal time), niaiu UTC, oTrcuuThiBaeMoe O aToOM-
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HBIM YacaMm (uau TouHee cpenuee BpeMsa 200 aTOMHBIX YacOB, pasMeIlleH-
HBIX B 50 TOUKaX 10 BCeMY MUPY, KOTOPOe Ha3bIBAIOT 8CEMUPHbLM BDEMEHeM
(universal time)). 1 SQL Server, u MySQL mpemocTaBiasaoT yHKIIUA, BO3-
Bpaiiatoriue Texkyinee Bpemsa UTC (getutcdate() mas SQL Server m utc_ti-
mestamp() miaa MySQL).

BoswsmunacTBO cepBepoB Bl 1o yMOIUYaHUIO MCIOJB3YIOT HACTPOMKU UaCo-
BOT'0 IIosca cepBepa, Ha KOTOPOM pasMellleHbl, U IIPeJOCTaBJIAI0T NHCTPY-
MEHTBI JJIA NU3MEHEeHUs YaCcOBOr0 II0sica B ciaydyae HeobxoxumocTu. Hampu-
mep B, npenHasHaueHHasa AJA XpaHeHUA (POHIOBBIX ollepaliuii co BCETO
cBeTa, OOLIUHO KOH(MUTYpUPYyeTCcs Ha ucnoab3oBanue sBpemenu UTC, Torma
kak B]l nisa xpaHeHUs olepanyii KOHKPETHOIO IPeAIPUATUS PO3SHUYHONU
TOPTOBJIY MOKeT UCI0JIL30BaTh YaCOBOM II0sC cepBepa.

MySQL mpuzep:xkuBaeTca IBYX Pa3HBIX HACTPOEK YACOBOTO IIOSCA — TJIO-
0aJBLHBIN YaCOBOM ITOSAC 1 CEAHCOBBIM YaCOBOH MOsAC, KOTOPBIN MOKET OTJIN-
YaTbCcA IJIA KaXKJIOTO 3aperuCTPUPOBAHHOIO moab3oBaTend. Criaenyromumit
3aIIpPoC MO3BOJIAET YBUAETH 00e HACTPOUKU:

mysql> SELECT @@global.time_zone, @@session.time_zone;

S S +
| @@global.time_zone | @@session.time_zone |
Sy SRy +
| SYSTEM | SYSTEM |
P S +

1 row in set (0.00 sec)

3Hauenme system (cucTeMa) COOOIITAET, UTO CEPBEP MCIIOIb3YyeT HACTPONKY
YacoBOTO MOsIica cepBepa, Ha KoTopoM ycTtaHoBaeHa B]I.

Ecau mosmn3oBarens Haxonutea B [[iopuxe (IIIBeiiapus) u mo ceTu OTKPHI-
BaeT ceaHc Ha cepBepe MySQL, pacmososxxensoM B Heio-Mopke, BeposATHO,
OH 3aX0YeT M3MEHUTHh YaCOBOH ITOSAC JJISI CBOETO CeaHCa M MOYKET CIesaTh
9TO IIOCPEICTBOM CJIEeAYIONIEeH KOMaHbI:

mysql> SET time_zone = 'Europe/Zurich’;
Query OK, 0 rows affected (0.18 sec)

Ecau cHoBa mpoBepuUTh HACTPOMKY YaCOBOTO II05iCa, YBUAUM CJIeAYIOIee:

mysql> SELECT @@global.time_zone, @@session.time_zone;

o o +
| @@global.time_zone | @@session.time_zone |
S S +
| SYSTEM | Europe/Zurich |
o S +

1 row in set (0.00 sec)

Bce pmatwi, oToOpaskaeMble B ceaHce, Tellepb OYIyT COOTBETCTBOBATH 1[o-
PUXCKOMY BPeMeHMU.
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o a
of ITonwszoBarenu Oracle Database moryrT usmMeHUTH HACTPOHMKY Yaco-
') BOTO TIOsIcA JJISI CeaHca CJIeAYIoIeil KOMaHO:

'\‘t' ' B
53 ALTER SESSION TIMEZONE = "Europe/Zurich’

;

CosnaHme BpeMeHHbIX AdaHHbIX
BpeMeHnHbIe JaHHBIE MOTYT OBITH COPMUPOBAHEI JIIOOBIM M3 CJIEAYIOIITUX
CPeACTB:
e KomupoBanmue JaThl U3 MMeEIOIErocsa cToJiOIa Tuma date, datetime miam
time
e BrimosHeHMe BCTPOEHHON (DYHKIIMM, BO3BpAalllalolleill 3HAUEHUE THIIa
date, datetime mau time

e CosmaHne CTPOKOBOIO IPEACTABICHUS BPEMEHHBIX NAHHBIX, KOTOPOE
IIOTOM IIPe00PA30BLEIBAETCS CEPBEPOM

s npruMeHeHUs MMOCJIeTHEr0 MeToia HeoOXO0AMMO IIOHNMATDL Pa3JIUYHbIE
KOMIIOHEHTHI, MCIIOJIb3yeMble ITpu (hOPMaTUPOBAHUY JAaT.

CTpokoBble npeacraBneHus BpeMeHHbIX JaHHbIX
HanomHuM camble monyispHble KOMIIOHEHTHI J]aT:

Tabauya 7.2. Komnonenmul popmama damot

Kommnonent Onucanue JMuanaszon

YYYY Tox, BKJIIOUAA CTOJIETHIE ot 1000 mo 9999

MM Mecsi ot 01 (auBaps) mo 12 (mexabpsb)
DD HeHn ot 01 mo 31

HH Yac ot 00 1o 23

HHH Yacs! (mIpoiresIime) ot —838 mo 838

MI Munyra ot 00 1o 59

SS CekyHza ot 00 1o 59

Yro6BI CO3IaTh CTPOKY, KOTOpas MOKeT ObITh MHTEPIIPEeTUpPOBaHa cepse-
poM Kak Tui date, datetime mam time, He0OGXOAUMO CBECTH PA3IUUHBIE KOM-
OHEHTHI BMECTe B MOPAAKE, ITOKa3aHHOM B TabJ. 7.3.

Tabauya 7.3. O6s3amesivHble KOMNOHEHMbL 0am

Tun ®dopmaT 110 yMOIIAHUIO
Date YYYY-MM-DD

Datetime YYYY-MM-DD HH:MI:SS
Timestamp YYYY-MM-DD HH:MI:SS
Time HHH:MI:SS
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3arpy3ka gaHHbIX Yyacosoro nosica MySQL

Ecau cepeep MySQL Beinosasercs Ha miaardpopme Windows, To mpe-
JKJle YeM HacTpaumBaTh I106abHbIe UJIN CEAHCOBBIE YaCOBbIE MMOsCca,
II0JIb30BATEJI0 HeOOXOAMMO 3arpPy3uTh JaHHbBIE YACOBBIX II0SICOB BPYU-
Hyto. [[14 aTOTO Ha/O CAeIaTh CIJIeyIOIee:

2. OcraHoBuTh ceprep MySQL.

Africa/Abidjan
Africa/Accra
Africa/Addis_Ababa
Africa/Algiers
Africa/Asmera
Africa/Bamako
Africa/Bangui
Africa/Banjul
Africa/Bissau
Africa/Blantyre
Africa/Brazzaville
Africa/Bujumbura

US/Alaska
US/Aleutian
US/Arizona
US/Central
US/East-Indiana
US/Eastern
US/Hawaii
US/Indiana-Starke
US/Michigan
US/Mountain
US/Pacific

1. Ckauarhb JaHHBIE YacOBOTO IosAca HO aapecy htitp://dev.mysql.
com/downloads/timezones.html.

3. NsBmeun (aiinbl M3 3arpyskeHHOro zip-gaiina (B MoeM ciydae
atoT (aiin HaswBaicaA timezone-2004e.zip) M TOMECTUTH €TO0
B mogkarasior /data/mysql karanora ycranoBku MySQL (mo.-
HBIM IIyTh AJA MOeHd ycTaHoBKU Obln /Program Files/MySQL/
MySQL Server 4.1 /data/mysql).
4. BuoBb 3anmycTtuTh cepsep MySQL.

Yr0o6bI TOCMOTPETDH AAHHBIE YACOBOTO IOACA, HEOOXOAMMO IepeinTu
K 0ase TaHHBIX Mys(ql ¢ TOMOIIIbI0O KOMAHILI USe MyS(ql ¥ BHITIOJHUTH
CJIeqYIOIIUM 3a1IpOC:

mysql> SELECT name FROM time_zone_name;
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| US/Samoa

| UTC \
| W-SU

| WET

| Zulu

545 rows in set (0.01 sec)

Yro6bl MBMEHUTh HACTPOHUKHM CBOEr0 YaCOBOTO II0SCA, HAJAO0 BHIOpATh
OJHO W3 MMEH M3 IpPeIbIAYIINero 3ampoca, HanboJjiee COOTBETCTBYIO-
miee BalieMy MeCTOIIOJOKEeHHUIO.

Taxum o6pasoM, UTOOBI 3aIllOJHUTL CTOJIOEI THHa datetime moxasaHUAMU
Bpemenu 3:30 mocie moanynaa 27 mapra 2005 roga, moHago0UTHCI CO3aTh
CJIEAYIOIIYIO CTPOKY:

'2005-03-27 15:30:00°

Ecau cepBep oxupaer 3HaueHme datetime, Kak mpu OOHOBJIEHMU CTOJIOIA
Tuma datetime uJym Ipu BBISOBE BCTPOEHHO (DYHKIINY, IPUHUMAIOIIEHN ap-
ryMeHT datetime, MOKHO IIPEAOCTABUTH IIPABUJIBHO (POPMATUPOBAHHYIO
CTPOKY ¢ HEOOXOAMMBIMHU KOMITIOHEHTAMM JaThl, U CEPBEP BBITIOJHUT IIpe-
oOpasoBaHue caM. Bor, HampuMep, BBhIpaKeHUE s KOPPEKTUPOBKY JATHI
0aHKOBCKOII omepaIun:

UPDATE transaction
SET txn_date = "2005-03-27 15:30:00°
WHERE txn_id = 99999;

CepBep onpeiesisieT, YTO IpeIoCcTaBIeHHAaA CTPoKa 6/10Ka set ToKHA OBITH
3HaueHMeM Tuna datetime, MOCKOJNBKY CTPOKA MCIOJb3YETCA IJIA 3amoJIHe-
HuA cToJbna Tuna datetime. CiemoBaTenbHO, cepBep HONbITAETCA IIpeobpa-
30BaTh ATY CTPOKY, pa3dupasi ee Ha I1€CTh KOMIIOHEHTOB (IO, MeCsAIl, IeHb,
yac, MUHYTa, CEeKYH/Ia), BKJIIIOUeHHEIE B hopMar datetime mo ymoIuauumio.

MpeobpasoBaHus CTPOKU B gaTy

Ecau cepBep He oxkuzaer sHaueHue Tuia datetime, He0OGXOAMMO yKasaTh
emMy mpeoOpasoBaTh CTPOKY B Tun datetime. Bor, Hampumep, mpoctoit 3a-
mpoc, BO3BpaIlIlalominii 3HadeHWe Tuia datetime ¢ moMOIIbI0 (PYHKIIUU
cast() (mpuBecTu):

mysql> SELECT CAST('2005-03-27 15:30:00" AS DATETIME);

e +
| CAST('2005-03-27 15:30:00" AS DATETIME) |
F o +
| 2005-03-27 15:30:00

F o +

1 row in set (0.00 sec)
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dyukinusa cast() Oymer paccMOTpeHa B KOHIe JaHHOM IJIaBbl. XOTS 3TOT
IpuMep JeMOHCTPUPYET IIOCTPOeHMe 3HAUeHWH Tuma datetime, aHajgormu-
Hasd JIOTUKA IPUMEHATCA U K Tunam date u time. Ciexyromuit 3ampoc uc-
moJIb3yeT PYHKIIUIO cast() A (popMUPOBAHUA 3HAUEHU TUIla date v 3HA-
yeHUdA TUIa time:

mysql> SELECT CAST('2005-03-27" AS DATE) date_field,
-> CAST('108:17:57" AS TIME) time_field;

. Fommm e +

| date_field | time_field |

. Fommm e +

| 2005-03-27 | 108:17:57 |

o . +

1 row in set (0.00 sec)

Komeuno, MOXHO SBHO IIPeo0OpPas30OBLIBATH CTPOKMU, dasKke KOTrAa cepBep
okmpgaeT 3HaueHue date, datetime mam time, a He moJjaraTbCcs Ha HEeIBHOE
npeobpasoBaHUe, BEITIOJIHAEMOE CEPBEPOM.

IIpu ABHOM MM HEABHOM IIPpeo0pa30BaHUM CTPOK BO BpeMeHHbIe 3HAUeHU A
BCe KOMIIOHEHTBI AAThI JOJKHBI OBLITH IPEAOCTaBIECHBI B TPEOYEeMOM IIOPSI-
Ke. HekoTOopEbIe cepBepHl OUEHBb CTPOTM OTHOCUTEJNLHO hopMaTa JaThl, HO
cepsep MySQL 10BOJIBHO MATOK B OTHOIIIEHUH Pas3enTe s KOMIOHEHTOB.
Hampumep, MySQL nmpuMeT Bce HUKEIIPUBEJEHHEBIE CTPOKY KaK JOIMYCTH-
MbIe IpeacTaBiaeHus Bpemenu 3:30 gua 27 mapra 2005 rozga:

'2005-03-27 15:30:00°
'2005/03/27 15:30:00°
2005, 083,27,15,30,00°
120050327153000°

XoTs1 9TO 1 00eCcIIeunBaeT HEMHOI'UM 0OJIBIIYIO I'MOKOCTD AJIS BAC, BO3MOMK-
Ha CUTyAaIs, B KOTOPOi TpedyeTrcsa c(popMUpPOBaTh BpeMEeHHOe 3HAUeHnE 663
CTaHZAPTHBIX KOMIIOHEHTOB JAaThl. B ciaenymolem pasiele OyAyT IPeacTaB-
JIEHBI BCTPOEHHBIE (DYHKIINH, Topasno 6ojee rubKue, ueM (OyHKIM cast().

DyHKUUN gng co3gaHusa aart

Ecnu TpebyeTcs creHeprpoBaTh BpeMeHHbBIEe JaHHbIE U3 CTPOKHU, U (opMa
CTPOKH He IT03BOJISET MCII0Jb30BaTh GYHKIUIO cast(), MOMKHO 00paTUTHCA
K BCTPOEHHOU (PYHKIINHU, IIO3BOJIAIOIIEH IIPEeJOCTaABUTh BMECTE CO CTPOKOI
IaThl cTPOKY opmaTupoBanua. MySQL BKIiouaeT Mjis 9TOM Ieau QyHK-
nuio str_to_date(). Hampumep, s o0HOBIeHUS cToJi0Ia date us (aiiaa
u3BJIEKaeTca cTpoka March 27, 2005'. CTpoKa He COOTBETCTBYeT TpebyeMo-
my dpopmary YYYY-MM-DD, Ho BMecTo TOro uToObI mepedopMaTUPOBATh
ee, mesas IPUTOTHON AJNA MpUMeHeHUA QyHKIUM cast(), MOYKHO BOCIIOJIb-
3oBaThcA (pyuKIuen str_to_date():

UPDATE individual
SET birth_date = STR_TO_DATE('March 27, 2005', '%M %d, %Y')
WHERE cust_id = 9999;
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Bropoit aprymenT B BeI3oBe str_to_date() ompemeaseT popMaT CTPOKH Aa-
Tbl. B manHOM caydae 3To HasBaunme mecara (%M), umciao (%d) 1 dYeThIpex-
3HAUHOE YHnCJIo, o0o3Hauaromiee ron (%Y). Ectb 6osee 30 oOIIempuHATHIX
KOMIOHEHTOB (opMaTupoBaHuA. B Tabs. 7.4 mpuBegeHO OKOJIO JecATKA
HamboJee MIMPOKO UCIOJb3yeMbIX KOMIIOHEHTOB.

Tabauya 7.4. Komnonenmol popmamuposarus damol

Kommnonent ¢popmatupopanus | Onmucanue

%M HasBanme mecsana (ot January mo December)
%m Howmep mecsaria (ot 01 go 12)

%d Yucao (ot 01 1o 31)

%] Hens roga (ot 001 10 366)

%W Huum Hegesnu (oT Sunday o Saturday)
%Y T'ox, ueThIpex3HAYHOE YMCIIO

%y Tox, nBy3HauHOE YMCIO

%H Yac (ot 00 mo 23)

%h Yac (ot 01 mo 12)

%1 MunyTs! (ot 00 10 59)

%S Cexryugzs (ot 00 1o 59)

%F Mukpocexkyuasr (or 000000 0 999999)
%p A.M. niu P.M.

dyuknusa str_to_date() BosBpalaer 3HaueHue Tuma datetime, date mam
time B 3aBUCHUMOCTHU OT COJep:KuUMoro ¢opmarupyioiieit crpoku. Hanpu-
Mep, ecau (QOPMaTUPYIOINAsA CTPOKA BKJIOYAET TOJBKO %H, %i u %s, Oymer
BO3BpallleHO 3HaUeHUe TuIa time.

- a
I‘"‘ﬁ B pacnopaskenuu nonb3oBareseit Oracle Database umeerca QyHK-

d:‘ nuda to_date(), ¢ KOTOPOIl MOKHO paboTaTh TaK Ke, KaK ¢ QyHKIuei
‘) M. MySQLstr_to_date().

ITpu hopmupoBanuY mekyuieil faThl/BpeMeH! CO34aBaTh CTPOKY He TPedy-
eTcs — CJIeAYIoIue BCTPOEHHBIe (DYHKIIMYM OPTaHMU3YIOT NOCTYII K CHCTEM-
HBIM YacaM ¥ BO3BPATAT TEKYIIYIO NATy 1/UJIU BpeMA B BUJIe CTPOKU:

mysql> SELECT CURRENT_DATE( ), CURRENT_TIME( ), CURRENT_TIMESTAMP( );

oo o o +
| CURRENT_DATE( ) | CURRENT_TIME( ) | CURRENT_TIMESTAMP( ) |
e o o +
| 2005-03-20 | 22:15:56 | 2005-03-20 22:15:56 |
S S S +

1 row in set (0.00 sec)

BosBpamaeMHe ATUMU Q)YHKI_II/I.HMI/I 3HaAUEeHUd NMEIT (I)OpMaT II0 yMoJua-
HUIO JJIs BOo3BpalaemMoro spemennoro tuna. B Oracle Database ects pyHK-
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muu current_date() mcurrent_timestamp(), HO HeT pyHKIMU current_time().
SQL Server BKJIIOUaeT TOJAbKO GYHKIIUIO current_timestamp().

PaboTa ¢ BpeMeHHbIMU AAaHHbIMU

B mamHOM pasmese paccCMaTPHUBAIOTCSA BCTPOCHHBIE (PDYHKIINMN, IPUHIMAIO-
e apryMeHThI JAThI M BO3BPAIAOIINe JAThl, CTPOKM WM YHCJIA.

BpemeHHble PyHKLUN, BO3BpaLLaloLme aatbl

Muorue BcTpoeHHBIE BpeMeHHbIe PYHKIIUY MPUHUMAIOT B KauecTBe apry-
MeHTa OAHYy AATy U BoaBpalaioT apyryio. Hanpumep, dpyarmua MySQL
date_add() mosBoJifgeT J0OaBUTH JII000I MHTEPBAJ (T. €. AHU, MECAIILI, To1a)
K 3aJaHHOM AaTe, YTOOLI IIOJYUUTh APYTYI0 1aTy. BoT mpumep, 1eMOHCTPH-
pyroinuii, Kak 100aBUTh K TEKyIIell JaTe AT JHeH:

mysql> SELECT DATE_ADD(CURRENT_DATE( ), INTERVAL 5 DAY);

e +
| DATE_ADD(CURRENT DATE( ), INTERVAL 5 DAY) |
o +
| 2005-03-26 |
o e +

1 row in set (0.00 sec)

Bropoii aprymeHT 3akJiouaeT B cebe Tpu dJaeMeHTa: KJIIUeBoe CJI0BO interval
(uHTEepBaJ), TPpeOyeMoe KOJIMUECTBO U TUII MHTepBaJia. B Tabis. 7.5 mpuse-
JIeHbI HEKOTOPHIE IIIMPOKO HCII0JIb3yeMble TUIILI HHTEPBAJIOB.

Tabauya 7.5. O0wenpurnamosie MunbL UHLMEPEAL08

HuTepBan Onucanue

Second KoannuecTBo cexyHp,

Minute KonuuecTBO MUHYT

Hour KomnnuecTBo uacos

Day KoanuecTsBo gHeit

Month KonuuecTBo Mecares

Year KoauuecTBo jer

Minute_second |KoanuecTBa MUHYT U1 CEKYHJ, Pa3ej€eHHbIE [BOETOYNEM
Hour_second KoanuecTBa 4acoB, MUHYT U CEKYH/[I, pa3eJeHHbIE JBOETOUNEM
Year_month KonnuecTsa jiet u mecsres, paszejeHHbIe fedMcOM

ITepBhbIe 1I€CTH TUIIOB, IEPEUYNCIEHHBIE B TabJI. 7.5, JOBOJIBLHO IPOCTEHI, a II0-
cjenHyue TpU TPeOYIT HEMHOTrO 0oJiee IIOAPOOHOr0 00'BSICHEHUA, IIOCKOJILKY
COoIepsKaT II0 HeCKOJIBKO diieMeHTOB. Hampumep, eciiu 0Kasajaoch, YTO OIle-
pamus ¢ ID 9999 ma camoMm mesie mmesia MecTo Ha 3 yaca 27 muuyT u 11 ce-
KYH/ II03)K€e TOT0 3HAUEeHN A, KOTOPOe OBLIO OTIIPABJIEHO B TaGJAUIy Transac-
tion, MCIPABUTH 9TO MOMKHO CJIEAVIOIIINM 00pa30M:
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UPDATE transaction
SET txn_date = DATE_ADD(txn_date, INTERVAL '3:27:11" HOUR_SECOND)
WHERE txn_id = 9999;

B sTom mpumepe dyHKIIUA OepeT 3HaueHMe cToJibIia txn_date, mobaBiseT
K Hemy 3 yaca 27 MuuyT 1 11 ceKyHI 1 usMeHseT cToberr txn_date, BcTas-
Jifis B HETO Pe3yJabTUPYIOlllee 3HAUEHUE.

Wnau eciu B oThesie KaApoB O0OHAPYIKUBAIOT, UTO COTPYAHUK ¢ ID 4789 mo
3aICaHHBIM JAHHBLIM MOJIOMKE, UeM Ha caMoM JeJie, MOYKHO J00aBUTh K Ja-
Te ero POXKIeHUs, cKaxeM, 9 et u 11 mecsaies:

UPDATE employee
SET birth_date = DATE_ADD(birth_date, INTERVAL '9-11' YEAR_MONTH)
WHERE emp_id = 4789;
o a
I nmonb3oBaTesneint SQL Server npeabiayuil npuMep MOMKHO ObI-
f‘:‘ JI0 OBI peasn30BaTh C ITOMOIIIbIO QyHKIMH dateadd():

~

;

;? UPDATE employee
SET birth_date =
DATEADD(MONTH, 119, birth_date)
WHERE emp_id = 4789

B SQL Server meT KOMOMHIPOBAHHBIX UHTEPBAJIOB (T. €. year_month),
noatomy 9 set 11 mecsies Obliu mpeobpa3oBaubl B 119 mecsres.

ITIonwszoBarenu Oracle Database moryr fjst aHHOTO MpUMepa MpPU-
MeHUTHh QyHKIUIo add_months():

UPDATE employee
SET birth_date = ADD_MONTHS(birth_date, 119)
WHERE emp_id = 4789;

Wuorga Tpebyercsa 1o6aBUTh NHTEPBAJ BpeMeHH K OIIpeleIeHHOMH faTe, Ipu
5TOM M3BeCTHA KOHeUHAas JaTa BHIIOJHEHNA, HO HeM3BECTHO, CKOJIbKO JHeH
0CTaJIoCh 0 9TOM naTel. Hampumep, KIMeHT 6aHKA PETUCTPUPYETCA B ceTe-
BOU 0AHKOBCKOII CICTeMe U IJIAHKUPYET IIePeBOJ Ha KOoHell Mecsaiia. BMmecTo
TOTO UYTOOBI MUCATH KaKON-TO KOJ, OTIPEAEIAIONINN TeKYIITNN MeCAIl U BbI-
YUCHAONIUHN KOJMUIECTBO JHEI B 9TOM MecsIle, MOXKHO BBIZBATH (DYHKITUIO
last_day() (mocimemuuii meHb), KOTOpasa caejaeT Bcio pabory (u MySQL,
u Oracle Database Brirouator dyurmuio last_day(); B SQL Server comoc-
TaBuMOil GyHKIUHN HeT). Eciiu KJIMEHT 3ampallnBaeT mepeBon 25 mapra
2005 roga, mociegHUN AeHb MapTa MOKHO HAWTHU CJIEIYIOIINM 00pa3om:

mysql> SELECT LAST_DAY('2005-03-25");

o +
| LAST_DAY('2005-03-25") |
o +
| 2005-03-31

- +

1 row in set (0.04 sec)
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HesaBucumo oT TOoro, IpeaocTaBisgeTcs JIU 3HaUueHue Tuia date uaum date-
time, pyurmusa last_day() Bcerga Bo3BpalaeT 3HaueHue tuma date. Xors,
MOJKeT OBbITh, U He 3aMeTHO, UTO 9Ta (DYHKIIUA CYII[eCTBEHHO 9KOHOMMUT Bpe-
MsA, HO eciu TpebyeTca HATH HOCJeIHUN qeHb (heBpaJisa U IJIA 3TOTO BhIsC-
HUTh, BUCOKOCHBIH 3TOT I'OJl MJIA HET, JIOTHKA BEIUMCJIEHUS MOXKET OBITh J0-
BOJILHO CJIOYKHOM.

Emre onua BpemenHas (pyHKIINS, BO3Bpallamiaa JaTy, IpeodpasyeT 3Ha-
yeHHe Tuna datetime m3 oLHOTO BpeMeHHOro Iosca B Apyroi. Ilia sroro
MySQL Brarouaer pyurnuio convert_tz(), a Oracle Database — pyuxIiuio
new_time() (HoBoe Bpems). Hampumep, eciu Tpebyercsa Impeodpa3oBaTh Te-
Kyiee mectHOe BpeMs B UTC, Mo:KHO ce1aTh ciaeayoiliee:

mysql> SELECT CURRENT_TIMESTAMP( ) current_est,
->  CONVERT_TZ(CURRENT_TIMESTAMP( ), 'US/Eastern’, "UTC') current_utc;

o e +
| current_est | current_utc |
o~ P +
| 2005-04-18 21:23:25 | 2005-04-19 01:23:25 |
T e +

1 row in set (0.50 sec)
9Ta QYHKINA OUeHb II0JIe3Ha IPHU IOJYUeHNH JaT U3 JPYTUX YaCOBBIX MOS-
COB, OTJIMYHBIX OT TOTO, B KOTOPOM XpaHHUTCs 0a3a JaHHBIX.
BpemeHHble CI)yHKLI,I/II/I, BO3BpalllaloLine CTPOKH

BosbmuaCTBO BpeMeHHBIX (DYHKIIMIT, BO3BPAIIIAIONINX CTPOKOBLIE 3HAaUe-
HUS, UCIOJb3YIOTCA IJIA MOJYUEHUS OTAEJIbHON YacTU AAThl NN BPEMEHU.
Hampumep, MySQL Bratouaer pyHKIuio dayname() (Ha3BaHue THs), OIIpe-
IeJIAI0IIYI0, Ha KaKOU IeHb HelleJIN IPUXOAUTCA OIIpe/leIeHHas JaTa:

mysql> SELECT DAYNAME('2005-03-22");

o +
| DAYNAME('2005-03-22") |
o +
| Tuesday |
o +

1 row in set (0.12 sec)

B MySQL MHOr0 Takux GyHKIINHA, IpefHASHAUEHHBIX IJId N3BJIeUeHNA NH-
dopmMauu 13 3HAUEHUI JaT, HO I PEKOMEHAYIO0 MOJb30BaThCsa GyHKITUEeHN
extract() (u3ByIeUb), TOCKOJBKY IPOIITe 3alIOMHUTHh HECKOJbKO PA3HOBUI-
HOCTeH OHON QYHKIINM, UeM JEeCATOK pasHbIX QyHKIuii. Kpome Toro, ext-
ract() siBasiercss dactbio craupapra SQL:2003 u Oblia peanu3oBaHa He
TonbKO B MySQL, o u B Oracle Database.

s onpeneneHNsT MHTEPECYIOIIEro dJieMeHTa faThl GQYHKIUSI extract() uc-
TOJMb3yeT Te ’Ke TUILI WHTEPBaJOB, 4UTO U (QyHKIuA date_add() (cm.
Tabua. 7.5). Hanpumep, ecau u3 sHaueHus tuna datetime Tpebyerca mus-
BJIeYb TOJIBKO I'0, MOYXHO IIOCTYIINTH TaK:
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mysql> SELECT EXTRACT(YEAR FROM '2005-03-22 22:19:05");

o +
| EXTRACT(YEAR FROM '2005-03-22 22:19:05") |
o +
| 2005 |
o +

1 row in set (0.02 sec)
= 3 a
[k B SQL Server mer peanusarnuu extract(), HO ecTh pyHKIUA date-
d:‘ part() (dacTb maThl). BoT KaK MOKHO M3BJIeUb I'OJl U3 3HaAUEHUA da-
e ‘I':' tetime ¢ momombio datepart():

SELECT DATEPART(YEAR, GETDATE( ))

BpemeHHble PyHKLUU, BO3BpaLLaloLLme yncna

Pamee B 9T0i1 ry1aBe OblIa IpeAcTaBiaeHa GYHKIUSA, UCIOJAb3yeMad JJIs 10-
0aBJeHUA 3aJaHHOTO MHTEePBaja K 3HAUEHWIO JaThl U (DOPMUPYIOIIAs, Ta-
KuM o6pasom, ApyTyio naty. Jpyraa pacmpocTpaHeHHAA omepalius IIpu pa-
6oTe ¢ JaTaMu — oIlpefieieHIe KOJIMUeCTBA NHTePBAaJIOB (IHeil, HeJelb, JIeT)
Mmencdy neymsa matamu. MySQL BKJIOUaeT mpeqHA3HAYEHHYIO IJIS 3TOTO
dyuKIuoo datediff (), KoTopas Bo3BpaIlaeT KOJUUYECTBO IIOJHBIX THEH Me-
KOy IByMs matamMu. Hampumep, 4ToOBI Y3HATDH, CKOJIBKO AHEH OyayT Ipo-
JOJIXKATHCS IITKOJbHBIE KAHUKYJIBI 9TUM JIETOM, MOYKHO CIeJaTh TaK:

mysql> SELECT DATEDIFF('2005-09-05", '2005-06-22");

o +
| DATEDIFF( 2005-09-05", "2005-06-22") |
ey +
| 75 |
o +

1 row in set (0.00 sec)

WUrak, 1o 6;1aromoyyHOTO0 BO3BpAIleHuA geTell B IITKOJIY MHE HPEeICTOUT
75-mHeBHAs MBITKA AJOBUTHIM ILIIOIOM, KOMAPUHBLIMU YKycaMu U Pasou-
TBIMU KoJiIeHKamMu. PyHK1ua datediff() B cBomx aprymeHTax He YUYUTHIBA-
eT BpeMmd AHA. JlajKe ecyii BKJIIOUYUTH BPeMA, 3a/jaBad AJIs I€PBOU JaThI Of-
HY CEKYHAY 10 IOJIYHOUYH 1 IJIA BTOPOH JaThI OAHY CEKYH/Y IIOCJIE ITOJIYHO-
uu, 9TU JaHHbIE HUKAK He OTPa3saATCA HAa BEIUNCJIEHUAX:

mysql> SELECT DATEDIFF('2005-09-05 23:59:59", '2005-06-22 00:00:01");

o +
| DATEDIFF('2005-09-05 23:59:59", '2005-06-22 00:00:01") |
ey +
| 75 |
gy +

1 row in set (0.00 sec)

Ecau mepecTraBuTh apryMeHThI, IIOMECTHB IIepBOi 0OoJjiee paHHIOI OATy,
datediff() BepHeT oTpuIllaTeJbHOE ULUCIIO:

mysql> SELECT DATEDIFF('2005-06-22', '2005-09-05");
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o +

| DATEDIFF( 2005-06-22", "2005-09-05") |

e +

| =75 |

e +

o a

I_"‘_\ B SQL Server Toxe ects pyuKmus datediff(), Ho Oosiee rubKasi, uem
O B MySQL. B Heit MoKHO 3aaBaTh TUII nHTepBaJja (T. e. TOJ, MecsIl,

w ‘I " leHb, 4ac), a He TOJIbKO BBIYUCJIATH KOJIUYECTBO JHEI MeX Iy JByMs
mataMu. BoT Kak ObLI ObI BHITOJHEH IPEABIAYINTHI npuMep A SQL
Server:

SELECT DATEDIFF(DAY, '2005-06-22°,
'2005-09-05")
Oracle Database mosBoJisieT onpeneaAaTh YNCJIO JHEH MeXKIY ABYMS
JaTaM¥ IIPOCTBIM BEIYUTAHUEM OJHOI JaThl U3 APYTOM.

DyHKUMM NpeobpazoBaHus

Panee B 5Tol riaBe OBLIIO MOKAa3aH0, KaK MCHOJb30BATh PYHKIINIO cast()
IS TIpeo0pasoBaHUsA CTPOKU B 3HaueHue Tuia datetime. Xorsa y Bcex cep-
BepoB Bl ecTh cobcTBeHHBIE DYHKIIUY TPeoOpasoBaHUS JaHHBIX U3 OJHOTO
TUIA B APYTOi, S PEKOMEHIYIO UCIIOJb30BaTh PYHKIIUIO cast (), BKIIOUEH-
Hyo B craggapT SQL:2003 u peanusosaunyio B MySQL, Oracle Database
u Microsoft SQL Server.

IIpumenssa pyHKIMIO cast(), HEOOXOAMMO 3aaTh 3HAUEHUE UJIU BBIpasKe-
HUe, KJIIOUeBOe CJIOBO aS M THUIl, B KOTOPBIN HOKHO GBITH IPeodpa3oBaHO
suaueHue. Bor mpumep npeobpasoBaHus CTPOKU B I[€JIO€:

mysql> SELECT CAST('1456328" AS SIGNED INTEGER);

o +
| CAST( 1456328 AS SIGNED INTEGER) |
o +
| 1456328 |
o +

1 row in set (0.01 sec)

IIpu npeo6GpasoBaHUY CTPOKU B UUCIO0 GYHKIUA cast() IOMbITAETCS IPeod-
pasoBaTh BCIO CTPOKY CJeBa HalpaBo. EcJu B CTPOKE BCTPETUTHCS JII000i
HEYHCJIOBOI CUMBOJI, TPeodpasoBaHue OyAeT OCTaHOBJIECHO 6e3 popMupoBa-
HUA OMKUOKYU. PaccMOTpUM CJIeAYIOINI IpUMep:

mysql> SELECT CAST('999ABC111" AS UNSIGNED INTEGER);

o +
| CAST('999ABC111" AS UNSIGNED INTEGER) |
e +
| 999 |
e +

1 row in set (0.00 sec)
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B manmHoM ciryuae mpeoOpasyioTcs IepBble TPU ITU(MPHI B CTPOKe, BCe Oc-
TaJbHbIE CUMBOJIBI CTPOKHU OoTOpachiBaloTcs. B pesyiabTaTe moayuyaeMm 3HA-
yeHnwue 999.

s mpeobpasoBaHmUs CTPOKHY B 3HaUeHUe Tuma date, time maum datetime mo-
HaZo0UTCS MIPUAePKUBATHLCA (POPMATOB IO YMOJTUAHUIO /I KaKI0T0 TUIIA,
IIOCKOJIBKY IIepeaTh CTPOKY (hopMaTa B QyHKITIIO cast() HeBo3MOKHO. Ec-
Jau ¢opMaT CTPOKHU JaThl HE COOTBETCTBYET MPUMEHAEMOMY 110 YMOJIYAHUIO
(r.e. YYYY-MM-DD HH:MI:SS nns tumoB datetime), mpuaercsa mpuber-
HYTh K Apyroi ¢yukiuu, Hampumep K QyHrmum MySQL str_to_date(),
ONMCaHHOU paHee B 9TOMU IJiaBe.

YnpaxHeHus

7.1

7.2

7.3

IOTu yOpasKHEeHUA MO3BOJIAIOT IPOBEPUTH MOHUMAaHNE YUTATeJIeM HeKOTO-
PBIX BCTPOEHHBIX (DYHKIUI, YIIOMAHYTHIX B JaHHOU riiaBe. OTBETHI IIpUBe-
IeHbI B npuiaoxenuu C.

Hanwumure sampoc, BosBpamamoinuii ¢ 17-ro mo 25-if CUMBOJIBI CTPOKHU
"Please find the substring in this string’ (IloskamyiicTa, HalgKUTE IO~
CTPOKY B 9TOI1 CTPOKeE).

Hanwumnre 3anpoc, Bo3BpalaoIinii aOCOIIOTHYI0 BeJIUUYNHY U 3HAK (-1, 0
uiu 1) uncaa -25,768 23. Taxk:ke BO3BpaTHUTE YNCJIO0, OKPYIJIEHHOE 0 COTHIX.

Hanumure 3ampoc, BO3BPAIAOIUI TOJLKO 3HAUEHME MeCsIla TeKyIei
IaThl.



prn NMNPOBKa U arperaTtbl

OOBIYHO JaHHBIE XPAHATCS C CAMBIM HU3KUM YPOBHEM JAeTaIn3al[iu, KOTO-
PBI MOXKET TOHALO0OUTHECA KAKOMY-JIN00 II0JIb30BATEIII0 0a3bl JaHHBIX. Eciu
Yaky (Chuck) aas 6yxraarepckoro yuera TpedbyeTcs IIOCMOTPETh OllepaIlunu
OIHOTO KJIMeHTa, B B[ moyKkHa OBITh Tab/IUIA, XPAHAIIAA OIIEPAIIUH OTAEIb"
Horo KjaueHTta. OZHAKO 9TO He 03HAYAET, UTO BCE IIOJIH30BATENN JOKHEI pa-
60TaTh Cc JTaHHBIMU B TOM BUJE, B KaKOM OHU xpaHATcA B BIl. OcHOBHOE BHU-
MaHUe yAeJeHO I'PYINUPOBKe U arperupoBaHUI0 JaHHBIX, KOTOpPhIe obecIe-
YKUBAIOT IOJIL30BATENAM BOBMOYKHOCTL PAb0OTaTh ¢ TaHHBIMY Ha 6oJiee BbI-
COKOM YPOBHE JeTaJIU3aIiu, UeM TOT, C KOTOPLIM OHU XpaHaTcsa B BII.

MpyHUMNbI rPYNNUPOBKN

Wuorma HeoOXOAMMO BBISIBUTH B JAHHBIX HEKOTOPbIE TEHAEHIINMM, UTO IIO-
TpebyeT OT cepBepa HeKOTOPOI MOATOTOBKY JAaHHBIX, IPEKAE UeM MOIKHO
OyIeT MOJYYUTH UCKOMBIE pe3yabTaThl. Hampumep, BB OTBeUaeTe 3a ole-
pamnuu B 6aHKe M XOTeJHu Obl BHIACHUTH, CKOJIBKO CUETOB OTKPBHIBAET KasK-
IBIii omepanuoHucT 6auka. MoKHO ObIIO ObI CO3aTh IIPOCTOM 3aIIPOC IJIA
IpoCcMOTpPa HeoOpabOTaHHBIX JAHHBIX:

mysql> SELECT open_emp_id
-> FROM account;
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| 10 |
| 10 |
| 10 |
| 10 |
| 10 |
| 10 |
| 10 |
| 13
| 13
| 13
| 16 |
| 16 |
| 16 |
| 16 |
| 16 |
| 16 |

24 rows in set (0.01 sec)

B Tabmauie account Bcero 24 CTPOKHU, MOITOMY OTHOCUTEJIHHO IIPOCTO YBU-
JeTh, UTO CYETA OTKPHIBAJIVCH YETHIPbMS COTPYAHUKAMU U UTO COTPYIAHUK
¢ ID 16 oTxpsLr miecTs cuetoB. Ho s 6aHKa ¢ JecaATKaMU COTPYIHUKOB
¥ THICSTYAMHU OTKDBIBAEMBIX CUETOB ITOT IIOJXOJ OKasaJyicAd Obl OUeHb yTO-
MUTEJbHBIM U ITOABEPKEeHHBIM OIINOKAM.

BwmecTo aTOTO MOXKHO € TOMOIIBIO 6JI0KA group by (TpynIupoBaTh II0) IOIPO-
cuth cepBep B]l crpynnupoBaTs ganable. BoT TOT jKe 3anpoc, HO ¢ IpuMeHe-
HueM OJIOKa group by AJId TPYNIUPOBKY AAaHHBIX O cuerax 1o ID coTrpymauKa:

mysql> SELECT open_emp_id
-> FROM account
-> GROUP BY open_emp_id;

oo +
| open_emp_id |
o +
| 1
| 10 |
| 13 |
| 16 |
Fom - +

4 rows in set (0.00 sec)

PesyabTupyoiuii Habop COAEPIKUT II0 OJHON CTPOKEe IJA KaKIOTO OT-
JIeJILHOTO 3HAYEeHUs CTOJIOIA open_emp_id, 4To B pe3yjabTaTe JaeT 4eThIpe,
a He 24 CTPOKU. ITOT Pe3yJbTUPYIONINI HaG0p HOJYUMUICS MEHBIINM, II0-
TOMY YTO KaKIbIH U3 YeThIPeX COTPYAHUKOB OTKPBLI OOJIbIIIE OJHOTO CUe-
Ta. YToObI YBUIETDH, CKOJBKO CUETOB OTKPLLI KaKIbIA COTPYIHUK, B OJIOKEe
select MOJKHO IMOACUUTATH KOJUYECTBO CTPOK B KasKAOM TpyIme C IOMO-
mIbIo azpezammuoil pyurxyuu (aggregate function):

mysql> SELECT open_emp_id, COUNT(x) how_many
-> FROM account
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-> GROUP BY open_emp_id;

o Fommmmoo o +
| open_emp_id | how_many |
o Fomm e +
| 1 8 |
| 10 | 7
| 13 | 3|
| 16 | 6 |
oo oo +
(

4 rows in set

ArperatHas GyHKIUA count () MOACUNTHIBAET KOJMUYECTBO CTPOK B KaKIOM
TPYIIle, a 3Be3I0UYKa MPeANChIBaeT CePBEPY COCUUTATDH BCe CTPOKM B TPYII-
me. Coueranue OJIOKA group by m @yHKIIMM 0000mIeHUA count() MO3BOJIAET
dopMUPOBATHL UMEHHO T€ JaHHbBIE, KOTOPbIE TPEOYIOTCSA AJIsI OTBETA HA IIPHU-
KJIAJHOW BOIPOC, 0e3 HeoOXOAMMOCTH IIPOCMATPUBATL HeoOpaboTaHHBIE
JaHHBIE.

IIpu rpynnupoBKe MOMKET MOHAAO0OUTHC OT(PUIBTPOBATE U3 PE3YIbTUPYIO-
miero Habopa HeHY KHbIe JaHHbIe, ONMMPAACh HA MH(MOPMAIIUIO I'PYIII JaH-
HBIX, a He HeoOpabOTaHHBIX MTaHHBIX. BJIOK group by BBITIOJHSAETCS nocje
BBIUKCJIEHUS OJIOKA where, MO9TOMY YCJOBUS (GUILTPAIMYA HEJIb3s H00aB-
JIATH B 6JI0K where. Bor, HanpuMep, IONBITKA OT(PUIBTPOBATH BCEX COTPY/I-
HUKOB, OTKPBIBIIINX MEHBIIIE IIATH CUETOB:

mysql> SELECT open_emp_id, COUNT(*) how_many
-> FROM account
-> WHERE COUNT(*) > 4
-> GROUP BY open_emp_id, product_cd;
ERROR 1111 (HY000): Invalid use of group function

Arperatayio ¢yHKIIUIO count(*) HeJab3s MCIOJb30BAaTh B OJIOKe where, mo-
TOMY UTO HA MOMEHT BBHIUUCJIEHUS OJI0Ka where IpyIIbI efe He choOpMUPO-
BaHBI. BMeCTO 3TOTO MOYKHO HOMECTUTBH YCJIOBUS (DUJIbTPAIMU TPYIIIIHI
B 6J10K having. Bor mpumep Toro e 3ampoca ¢ 6JJ0KoM having:

mysql> SELECT open_emp_id, COUNT(*) how_many
-> FROM account
-> GROUP BY open_emp_id
-> HAVING COUNT(=*) > 4;

o oo +
| open_emp_id | how_many |
S, Fomm oo +
| 11 8 |
| 10 | 7
| 16 | 6 |
o oo +
3 rows in set (0.00 sec)

Tpynnoel, comep:kaliue MeHbINE MATH 9JIEMEHTOB, OBLIN OT(HUILTPOBAHBI
C IOMOIILI0 0JIOKa having, M Temeph Pe3yJIbLTHUPYIOMINHA HAOOP BKJIOUAET
TOJIBKO COTPYAHMNKOB, OTKPBIBININX IIATH UJIN 60]’[66 CUeToOB.
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ArperaTHble pyHKLUN

ArperaTHble QYHKIIUU OCYIIIECTBIIAIOT ONPEIeJeHHYIO OIepaIuio Hajl Bce-
MU CTPOKaMU I'pynmbl. XoTsa ¥ Bcex cepBepoB Bl ecTs cobcTBeHHBIE HA0O-
PBI CIIeIMaJIN3UPOBAHHBIX arperaTHhIX (GYHKINM, GOJBIIMHCTBOM U3 HUX
pealn3oBaHbBI CIeAYIOIINE 00IITre arperaTuble GYHKITUN:

Max()

Bosspanjaer makcuMaabHOe 3HAUEHME U3 Habopa.
Min()

BoaBpamiaer MuHIMaIbHOE 3HAUEeHME U3 Habopa.

Avg()

Bossparaer cpentee sHaueHne Habopa.
Sum()

Bossparmaer cymmy sHaueHui u3 Habopa.
Count()

Bosspaimaer KosimuecTBO 3HaAUEHU B Habope.

Bor 3ampoc, “CIIoab3YIONINI Bce OOBIUHBIE arperaTHbie GYHKIIUY I aHAa-
JIn3a HOCTYIHBIX OCTaTKOB (available balance) Bcex TeKyIux cueToB:

mysql> SELECT MAX(avail_balance) max_balance,
-> MIN(avail_balance) min_balance,
-> AVG(avail_balance) avg_balance,
-> SUM(avail_balance) tot_balance,
-> COUNT(*) num_accounts
-> FROM account
-> WHERE product_cd = 'CHK';

oo . . . [ . +
| max_balance | min_balance | avg_balance | tot_balance | num_accounts |
o Fom o Fom o +
| 385527.05 | 122.37 | 7300.800985 | 73008.01 | 10 |
Fom e R R R R, +

1 row in set (0.09 sec)

PesybTaThl 9TOT0 3a1poca coolIalT O TOM, YTO U3 JEeCATH TEKYIIUX cue-
TOB TA0JHUIIBI acCOUNt MaKCUMAaJILHLIN OoCcTaTOK cocTaBasdeT 38 552,05 moJ-
JIapoB, MUHUMAJLHBIH ocTaToK — 122,37 monaapoB, CpeIHUH OCTATOK —
7 300,80 moamapos, a 001uii ocTaTokK (6ajaHC) IO BCEM HeCATU CUeTaM —
73 008,01 gonmapos. Hazmetoch, Termepb pOJsb JAaHHBIX arperaTHbIX (GYHK-
IUH BaM sICHA; BOBMOKHOCTU IPUMEHEHUA 3TUX PYHKIUI moapoO6HO pac-
CMOTPEHBI B CJIEAYIOIINX Pasmeiax.

CpaBHeHwe HEeABHbIX U ABHbIX rpynn

B npexppigyiiem npuMepe Bce 3HaUEHUA, BO3BpAIllaeMble IO 3aImpocy, Gop-
MUPYIOTCA arperaTHOU (pyHKI[Mel, a caMH1 arperaTiable (PyHKIIUY IPUMeHA-
IOTCS K I'PYIIIIe CTPOK, OIIPeAesIeHHOUN ycyioBueM (uabTparum product_cd =
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"CHK". ITockoabKy GJIOK group Dy OTCyTCTByeT, MUMeeTCsA eTUHCTBeHHAad He-
A6HasA Tpynna (Bce BO3BPAIlleHHbIE 3aIIPOCOM CTPOKH).

OpHakxo B GOJIBIIMHCTEE CJIyUYaeB MOTPedyeTcsa U3BJIEKATh U IPYTHUe CTOJIOIIHI,
a He TOJIBKO c(hopMUpPOBaHHBIE arperaTHEIMY QYHKIUAMU. UTO eciu, K mpu-
Mepy, 3aCTaBUTD IPEABIAYIIAI 3aIIPOC BLIITOJIHUTD 3TH K€ IIATH arperaTHbIX
GYHKIMH 1A KasK/I0ro TUIIA CIETOB, a He TOJIBKO AJISA TeKYIUX cueToB? g
TAaKOro 3ampoca IIPUIILIOCH ObI M3BJIEKATh cToJIOer product_cd B JOTIOJIHEHUE
K cToI01aM, chOPMUPOBAHHBIM MATHIO ArPEraTHBIMU QYHKITUSIMA:

SELECT product_cd,
MAX(avail_balance) max_balance
MIN(avail balance) min_balance
AVG(avail_balance) avg_balance
SUM(avail_balance) tot_balance
COUNT(*) num_accounts

FROM account;

OmHAKO ecJIM MONBITATHCS BBIIOJHUTH 3TOT 3AIPOC, OyIeT MOJydYeHa cje-
IyIoIas oIrnoKa:

ERROR 1140 (42000): Mixing of GROUP columns (MIN(),MAX(),COUNT( ),...)
with no GROUP columns is illegal if there is no GROUP BY clause

Xora ajya paszpaboTuynKa OUeBUIHO, UTO OH XOUEeT IPUMEHUTDh arperaTHbIe
GYHKIIMY K MHOKECTBY CUETOB KaiKIOTO THUIIA, BLIABJIEHHOTO B TabIuIle
account, aTOT 3aImrpoc maet ¢60ii, TOTOMY UTO He ObLT S8HO0 3aJaH CIIOCO0 TPYII-
OUpPOBKU AaHHBIX. ClemoBaTeabHO, HEOOXOAMMO A00ABUTH OJIOK group by
¥ OTIPEJIeJINTh B HEM T'PYINY CTPOK, K KOTOPOM cjenyeT IPUMEHATh arpe-
raTHble DYHKITAN:

mysql> SELECT product_cd,

-> MAX(avail_balance) max_balance,
-> MIN(avail_balance) min_balance,
-> AVG(avail_balance) avg_balance,
-> SUM(avail_balance) tot_balance,
->  COUNT(*) num_accts

-> FROM account

-> GROUP BY product_cd;

o P B P, B [ P [ P, +
| product_cd | max_balance | min_balance | avg_balance | tot_balance | num_accts |
R f P B Py, Fom e [ P [ P, +
| BUS | 9345.55 | 0.00 | 4672.774902 | 9345.55 | 2|
| CD | 10000.00 | 1500.00 | 4875.000000 | 19500.00 | 4 |
| CHK | 38552.05 | 122.37 | 7300.800985 | 73008.01 | 10 |
| MM | 9345.55 | 2212.50 | 5681.713216 | 17045.14 | 3|
| SAV | 767.77 | 200.00 | 463.940002 | 1855.76 | 4 |
| SBL | 50000.00 | 50000.00 | 50000.000000 | 50000.00 | 1]
P S oo S — S R +

6 rows in set (0.00 sec)
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Ecau ects 6J10K group by, cepBep 3HAeT, UTO CHaYaja HaJ0 CTPYIIUPOBaTH
CTPOKH C OOUHAKOBBIM 3HAUEHMEM B CTOJIOIe product_cd, a saTeMm mpume-
HUTDh OATh arperaTHbIX QYHKINUI K KaK0 U3 IITeCTH I'PYIII.

MopcyeT yHUKanNbHbIX 3HAYE€HUN

IIpu mcmosb3oBauuM (PYHKIMKU COunt() AJSA OIpelesIeHMNs YKCJIA UJIEHOB
B KQXKJOH I'PYIIE CYIeCTBYEeT BLIOOP: MM MEePECUUTATH 8Ce UJEHBI IPYII-
IIBI, UJIN IIOCUUTATh TOJBKO YHUKaAbHble (distinct) 3HaUYeHUA cTOJIOIIA U3
BCeX UJIEHOB I'pymisl. PaccMoTpuM, Hampumep, Caeayollne JaHHble, KOTO-
PBIMU IIpEACTABIECHBI COTPYAHUKIM, OTBETCTBEHHEIE 3a OTKPBITHE KaXKIOT0
cuera:

mysql> SELECT account_id, open_emp_id
-> FROM account
-> ORDER BY open_emp_id;
o

n
| account_id | open_emp_id |
S . oo +
| 8 1 1
| 9 | 1
| 10 | 1
| 12| 1
| 13 | 1
| 17 1
| 18 | 1
| 19 | 1]
| 1] 10 |
| 2| 10 |
| 3 10 |
| 4 | 10 |
| 5 | 10 |
| 14 | 10 |
| 22 | 10 |
| 6 | 13 |
| 7| 13 |
| 24 | 13 |
| 11 ] 16 |
| 15 | 16 |
| 16 | 16 |
| 20 | 16 |
| 21 | 16 |
| 23 | 16 |
S Fommm e +

24 rows in set (0.00 sec)

Kax BuauTe, Bce MHOKECTBO CUETOB OBIJIO OTKPBHITO UETHIPHMSA PA3HBIMU
corpyapuukamu (¢ ID = 1, 10, 13 u 16). JomycTum, XoueTcA MOACUYUTATH
YUCJIIO OTKPBIBIIUX CUETa COTPYAHUKOB — HE BPYUHYIO, a C TIOMOIIBLIO 3a-
npoca. Ecau K cTosbiy open_emp_id mpuMeHUTH GYHKIINIO count (), YBUAUM
CcIenyIOIre Pe3yabTaThl:
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mysql> SELECT COUNT(open_emp_id)
-> FROM account;

o +
| COUNT(open_emp_1id) |
o +
| 24 |
o +

1 row in set (0.00 sec)

B sTtoMm cayuae crosberr open_emp_id 3amaH KaK cTOJ0€Il, KOTOPBIN JOJI:KEH
OBITEH IIepecunTaH. IIpu 3TOM MOJIyUEeHHBINA pe3yJIbTaT HUUYEM He OTJINUaeT-
cA OT peadyJsbTara BhlmoJiHeHUA GyHKIuU count(*). Ecam Tpebyercs mox-
CUUTATh YHUKAJbHbLE SHAUEHUA B IPYIIE, a He IIPOCTO MEePECUNUTATD YKCJIIO
CTPOK B Heli, HYyKHO yKasaTh KJII0ueBoe CcJ0Bo distinct:

mysql> SELECT COUNT(DISTINCT open_emp_id)
-> FROM account;

o +
| COUNT(DISTINCT open_emp_id) |
e +
| 4|
o +

1 row in set (0.00 sec)

CremoBaTesbHO, €CJIV 3aJaHO KJIOUeBoe CJI0BO distinct, pyHKIIA count()
IPOBEPUT 3HAUEHUE CTOJOIA IJA KasKAOTo UjieHa I'PYINbI, a He IIPOCTO
HOJCUYMTAET YNCJIO 3HAYCHUH B Hel.

Ncnonb3oBaHue Bblpa)KEHVIﬁ

B KauecTBe apryMeHTOB arperaTHbIX (GYHKIIUH BBl MOYKETe NCII0JIb30BATh HE
TOJBKO CTOJIOIBI, HO 1 CO3JJaHHbIE BaMU BbIpaskeHusi. Hampumep, Tpedyer-
cA HAWTU MaKcuMaJibHOe 3HAUeHUe OTJI0KEeHHBIX BKJIAJIOB II0 BCEM CUeTaM,
KOTOPO€ BBIYUCJIAETCS ITyTEM BBIYUTAHUSA JOCTYITHOTO OCTATKA U3 OTJIOMKEH-
HOTO ocTaTKa. CresaTh 9TO MOYKHO IIOCPEACTBOM CJIEAYIOIIIETO 3a1Ipoca:

mysql> SELECT MAX(pending_balance - avail_balance) max_uncleared
-> FROM account;

1 row in set (0.00 sec)

B manHOM IIpuMepe HCIIOJIb3yeTCs JOBOJIBHO IIPOCTOE BhIpasKeHue, HO IIPHU-
MeHseMble B KauecTBe apr'yMeHTOB arperaTHbIX (GYHKIUI BHIPAKeHUST MO-
TYyT OBITh HACTOJBKO CJIOKHBIMHU, HACKOJIBKO 3TO HY:KHO, M BO3BpaIaTh
YUCJIO, CTPOKY Wiu maTy. B riaBe 11 6ymeT mokasaHo, KaK ¢ TOMOIIBIO BbI-
PasKeHUs case U arperaTHHIX QYHKIINHA MOKHO YIIPaBIATD MMOTaJaHueM UIn
HeIlonaJaHneM KOHKPETHOM CTPOKY MOJ AefICTBUE arperaTHoi QyHKIINN.
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O6pab6oTka 3HayeHnn Null

IIpu arperupoBsauuu, 4a U IPU BEIUMCIEHNUN JIOO0I0 YMCIEHHOIO BEIpasKe-
HUsA, BCEr/ia cefyeT YUNTLIBATE BINAHNAE 3HAUCHNUA Null Ha pe3yaIbTaT BbI-
yncaeHus. A WIIIoCTPaluy CO3AaAUM IPOCTYIO TaGMUIY AJIs XPAHEHUA
YKCJIOBBLIX JAHHBIX U 3aII0JHUM ee HaGopom {1, 3, 5}:

mysql> CREATE TABLE number_tbl
-> (val SMALLINT);
Query OK, 0 rows affected (0.01 sec)

mysgl> INSERT INTO number_tbl VALUES (1);
Query OK, 1 row affected (0.00 sec)

mysqgl> INSERT INTO number_tbl VALUES (3);
Query OK, 1 row affected (0.00 sec)

mysqgl> INSERT INTO number_tbl VALUES (5);
Query OK, 1 row affected (0.00 sec)

Paccmorpum ciaenyromuii 3aIpoc, IPUMeHAIONINHN IATH arperaTHbBIX QyHK-
Uil K 9TOMY Ha0OpYy UMCe:

mysql> SELECT COUNT(*) num_rows,
-> COUNT(val) num_vals,
-> SUM(val) total,
->  MAX(val) max_val,
-> AVG(val) avg_val
-> FROM number_tbl;

oo Fommm e Fommmmee Fommmme o Fommmme oo +
| num_rows | num_vals | total | max_val | avg_val

oo Fommmmo - Fommmmo Fommmmeo - Fommmmoo - +
| 3] 31 9 | 5 3]
o oo Fommm e Fommm e Fommm e +

1 row in set (0.00 sec)

Kak u ciemoBasio o:KumaTh, pesyJIbTaThbl TAKOBBI: M count(*), m count(val)
BO3BpAaIIaioT 3Havenue 3, sum(val) — sHauenue 9, max(val) —5, aavg(val) — 3.
Temneps mobaBuM B TabauUIy number_tbl 3HaueHmMe null ¥ BLIIOJIHUM 3aIIPOC
elre paa:

mysql> INSERT INTO number_tbl VALUES (NULL);
Query OK, 1 row affected (0.01 sec)

mysql> SELECT COUNT(*) num_rows,

-> COUNT(val) num_vals,

-> SUM(val) total,

-> MAX(val) max_val,

-> AVG(val) avg_val

-> FROM number_tbl;
o Fommm e Fommmmee Fommmme o Fommmme o +
| num_rows | num_vals | total | max_val | avg_val
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Fom o o o o oo +
1 row in set (0.00 sec)

Hasxke mpu mobGaBiieHMM B Tabaumy 3HaueHWs null dyrKImmm sum(), max()
u avg() BO3BPAILAIOT Te :Ke 3HAUEHUs; 9TO 03HAYAET, UYTO OHU UTHOPUPYIOT
BCe BCTpeualolecs 3HaueHus null. @yHKIus count(*) Termepb BO3BpaIaeT
3HaueHue 4, UTO ABJSAETCSA IPaBUJIBHBIM, IIOCKOJBKY B TabauIte number_tbl
YeThIpe CTPOKM, TOTJa KaK GyHKIMA count(val) mo-mpexHeMy BO3BpaIlaeT
3uHauvenue 3. PasHuiia B ToM, 4T0 QYHKIUSI COUNt(*) CUMTAET CTPOKH U TIO-
9TOMY HE IIOJBEPsKeHAa BIAUSHUIO 3HAUEHUU NUll, COIEP:KAIIUXCA B CTPOKE.
A BoT QyHKIHA count(val) cuuTaeT 3HAueHUs B CTOJOIE val, MpOIIycKas
BCe BCTpeyaroluecs 3HaueHusda null.

dopmupoBaHume rpynn

Majo Koro 3arnHTEpPeCyOT HeoOpaboTaHHbIe JaHHbBIE; TeM, KTO 3aHNMAaeTCA
aHaJIM30M, IIOTPedyioTcsa oOpaboTaHHBIe NaHHBIE, IIPUBeJAeHHBbIE K BUIY,
HamboJiee COOTBETCTBYIONIEMY uX Hy:KaaM. Cpeau oOLIYHBIX IPUMEPOB Ma-
HUNYJIAINMAN ¢ JAHHBIMY MOKHO HA3BaTh:

e @opMupoBaHUE OOIIUX THOKasaTeell A reorpaduyecKoro pPermoHa,
HarpuMep o01uii 00’beM mpofak mo EBporre.

¢ BroigBiIeHHEe 9KCTPEMYMOB, HanmpuMep Jgyuinuii mpogaser 2005 roga.

° OHpe,EL’eJIeHI/Ie IIOBTOPAEMOCTH, HAIIDMMEP YMCJIO HOBBIX CUETOB, OTKPbI-
ThIX B KaXJI0M OTAEJIEHUN.

YT06BI OTBETUTDH Ha 3aIIPOCHI TOAOOHBIX TUIIOB, BAM IIOTPEOYeTCs IIOIPOCUTD
cepsep B]l crpynnupoBaTh CTPOKY IO OGHOMY MJIM 60Jiee CTOJIOIAM MU BI-
paxxkenuaMm. Kak y:ke OBLIO ITOKa3aHO B HECKOJIBKUX IIPUMEPaX, MEXaHU3-
MOM TPYINWPOBKYW JAHHBIX B paMKaX 3ampoca ABJIAEeTca OJOK group by.
BaTom pasmene paccMaTpuBaOTCA I'PYNIHUPOBKA MTaHHBIX MO OJHOMY WJIU
GoJiee cTOJIOIAM, IPYIIIINPOBKA JAHHBIX C IIOMOIIBIO BEIPAMKEeHUN 1 (hOpMu-
poBanue 0000IIeHN B paMKaX I'PYIIIIEI.

FpynnupoBKka no ogHOMYy cTonoLy

DopMupoBaHMEe TPYINEI IO OJHOMY CTOJIOIY — caMBbIil IPOCTOI U HauboJIee
pacmpocTpaHeHHBIH Tun rpynnuposKku. Hanpumep, ecau Tpedyercsa HANTH
obmue ocratku (total balance) njst Bcex TUIIOB CUETOB, HYKHO BCETO JIMIID
TIPOBECTH I'PYIIUPOBKY IO CTOJIGITY account. product_cd:

mysql> SELECT product_cd, SUM(avail_balance) prod_balance
-> FROM account
-> GROUP BY product_cd;

oo Py +

9345.55 |
19500.00 |
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| CHK | 73008.01 |
| MM | 17045.14 |
| SAV | 1855.76 |
| SBL | 50000.00 |
o o +

6 rows in set (0.00 sec)

Jrot 3anpoc GOPMUPYET IeCTh I'PYIII, 10 OTHOM AJA KaKJ0ro THUIIA cUe-
TOB, U 3aT€M CYMMUPYeT AOCTYIIHbIE OCTATKHU IO BCEM CTPOKAM B KaKAOH
rpyime.

FpynnnpoBKa No HECKONbKUM CTONGOLaMm

B HEKOTOPBIX CaydasXx MOMKET IIOHAAOOUTHCS CHOPMUPOBATH I'PYIIIBI, OX-
BaThIBamOIUe 00Jiee OOHOTO cToJbOma. PasBuBas NpembpIAyINUil IpUMep,
IpecTaBUM, UYTO TpedyeTcs HaliTh O0IIre OCTaTKH! He TOJIBKO II0 KaKIOMY
TUIY CUETOB, HO U IO OTAeJIeHUAM (HampuMep: KaKoB OOIIUI OCTATOK [JIsd
BCeX TEKYIIUX CUETOB, OTKPBITHIX B oTmaeaenuu Woburn?). Ciuexgyrommit
IpuMep JeMOHCTPUPYET, KaK dTO MOKET ObITh peaii30BaHo:

mysql> SELECT product_cd, open_branch_id,
-> SUM(avail_balance) tot_balance
-> FROM account

-> GROUP BY product_cd, open_branch_id;
o P P +

| product_cd | open_branch_id | tot_balance |
o P P +
| BUS | 2 | 9345.55 |
| BUS | 4 | 0.00 |
| CD | 1 11500.00 |
| CD | 2 | 8000.00 |
| CHK | 1 782.16 |
| CHK | 2 | 3315.77 |
| CHK | 3| 1057.75 |
| CHK | 4 | 67852.33 |
| MM | 1 14832.64 |
| MM | 3| 2212.50 |
| SAV | 1 T767.77 |
| SAV | 2 | 700.00 |
| SAV | 4 | 387.99 |
| SBL | 3| 50000.00 |
o Fommm e oo +

14 rows in set (0.00 sec)

AToT BapuaHT 3ampoca ¢opmMupyet 14 rpymm, Mo OmgHOM AJA KaxKI0ro obHa-
PY*KeHHOro B TabJHIle acCount COYeTaHUs THUIIA CUeTOB U oTaeaeHusda. CroJi-
Gerr open_branch_id mob6aBJieH B 6JI0K select, a TaKsKe BBeZeH B 6JIOK group by,
IIOCKOJILKY OH M3BJICEKAeTCA M3 TaOJUIbI, a He ()OPMUPYETCS arperaTHOM
byHKIIHIEI.



dopMrpoBaHue rpynn 163

MpynnupoBKka NocpeacTBOM Bbipa>KeHUN

Kpome cTos6110B rpyInupoOBKY JaHHBIX MOYKHO BBIIIOJTHUTH HA OCHOBAHUU
3HAUeHU, CTeHePpUPOBAHHLIX BhIpaKeHUsAMU. PaccMoTpuM 3amnpoc, KOTo-
PBI TPYIIUPYET COTPYAHUKOB IIO TOAY Hadyajia uX paboThI B OaHKe:

mysql> SELECT EXTRACT(YEAR FROM start_date) year,
->  COUNT(*) how_many
-> FROM employee
-> GROUP BY EXTRACT(YEAR FROM start_date)
Fommm o [ R, +

| how_many |
+

| |

| |

| 2002 |

| |

| |
+

5 rows in set (0.00 sec)

ATOT 3ampoc AJA TPYNIIUPOBKU CTPOK TAOGJIUIIBI emMployee MCIOJb3YeT HO-
BOJILHO IIPOCTOE BBIPAYKEHUE, KOTOPOe ¢ IIOMOIbI0 QyHKIMMU extract() us
BCel MaThl U3BJIEKAET TOJHKO 3HAUEHUE T0/Ia.

dopmMmupoBaHue 0606LLeHNIN

Panee B aToi1 ri1aBe B paszese «['pynnmpoBKa II0 HECKOJBKUM CTOJIOIIAM »
OBLJI MMOKAas3aH mpuMep GopMUPOBAHUA OOIIIUX OCTATKOB CUETOB II0 KaXKI0-
MY THUIIY CY€TOB U OTaeeHnI0. OJHAKO JOIIyCTUM, UTO KPpOMe OOIITUX OCTAT-
KOB JJIA KaKJOT'0 COUETAHUS THUI CUETOB/OTAeeHNEe TPeOYyeTCsa MOJTyUIUTh
¥ O0III1e OCTATKHY II0 KaXKAOMY OTAEeJIbHOMY TUITY cueTOB. M0OYKHO OBIJIO OBI
BBITIOJTHUTD JOIIOJHUTEIbHBIN 3aIIPoC U 00 beUHUTD Pe3yJIbTaThl, NI 3a-
TPYBUTH Pe3yJbTAThI 3aIIPOCA B 3JIEKTPOHHYIO TaOJIUIly, WUJIN CO3LAThH CIle-
Hapuii Ha Perl unu Java-nporpaMmy, Uiy IPUMEHUTh KAKON-1u00 Ipyroi
MeXaHU3M [JIsI TTOJYUeHU HAHHBIX U ITPOBENEeHUA MTOHMOJHUTEIbHBIX BHI-
yucaenuii. Ho Bce-TaKm Jydylile BCero MCIIOJIb30BaTh BapuaHT with rollup
(c 060061ITeHEeM ), 3aCTaBUB BBITTIOJHUTE BCIO 3Ty padoTy cepBep BII. Bor us-
MEeHEeHHBIN 3aIIpoC, NCIOJb3YIOINii with rollup B 610Ke group by:

mysql> SELECT product_cd, open_branch_id,
-> SUM(avail_balance) tot_balance
-> FROM account
-> GROUP BY product_cd, open_branch_id WITH ROLLUP

o S o +
| product_cd | open_branch_id | tot_balance |
[ P S Sy +
| BUS | 2 | 9345.55 |
| BUS | 4 | 0.00 |
| BUS | NULL | 9345.55 |
| CD | 1 11500.00 |
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| CD | 2 8000.00 |
| CD | NULL | 19500.00 |
| CHK | 1 782.16 |
| CHK | 2 3315.77 |
| CHK | 3 1057.75 |
| CHK | 4 67852.33 |
| CHK | NULL | 73008.01 |
| MM | 1] 14832.64 |
| MM | 3 2212.50 |
| MM | NULL | 17045.14 |
| SAV | 1 767.77 |
| SAV | 2 | 700.00 |
| SAV | 4| 387.99 |
| SAV | NULL | 1855.76 |
| SBL | 3]  50000.00 |
| SBL | NULL | 50000.00 |
| NULL | NULL | 170754.46 |
o o +

21 rows in set (0.02 sec)

Temeps nMeeTcs ceMb JOIOJHUTEILHBIX PE3YJIbTATOB, II0 OTHOMY IJIS KasK-
JIOT'O U3 IIECTU PA3HBIX TUIOB CUETOB, ¥ OAUH — 00Iasa cyMmMa (IJ1d BceX TH-
moB cueToB). Hna mrectm 00OOIIEHMII IO THUIIAM CUYETOB CTOJIOEIl open_
branch_id comep:kuT 3HaueHMe NUll, IIOCKOJBbKY 0000IIIeHE OCYIIeCTBIIAET-
cd o BceM oTaenenusamM. Hanpumep, B3TJIAHYB Ha CTPOKY #3 pesyJbrara,
MOJKHO 3aMeTUTh, UTO Bcero 1mo cueraMm BUS Bo Bcex oTaeeHUAX BHECEHO
9 345,55 nonnapos. CTpoka MTOTOBOM CyMMBI B 000MX CTOJIOIIaxX, prod-
uct_cd m open_branch_id, comepsxut sHauenue null. Ilocienuas crpoka BhI-
XOOHBIX HAHHBLIX ITOKa3bIBaeT obinyio cymmy 170 754,46 gonaapoB miisa
BCeX THUIIOB CUETOB 1 BCEeX OTeJIeHMU.

s IIpu pa6ore ¢ Oracle Database g5 BeInosiHeHUA 0600IIEHN A IPUME-
| s J HAETCS HEMHOT'O OTJIMYAIOIIUIACA CUHTaKCKC. BIIOK group by ua mpe-
V' Qi) ABLAYILErO 3a1poca IPY NCI0Nb30BAHNY B Oracle BeirIsAzes Ol TAK:

GROUP BY ROLLUP(product_cd, open_branch_id)

IIpenmy1iecTBO 9TOT0 CUHTAKCHCA B TOM, UTO OH II03BOJISET BBIIIOJI-
HATHb 06OOIIeHUA AJIs IOAMHOXKECTBa CTOJIGIOB B GJIOKe group Dy.
Hanpuwmep, eciu rpynnupoBKa OCYIIECTBIAETCA IO CTOJOIAM a, b
U C, MOYKHO OBLIO GBI YKa3aTh, YTO CEPBEDP JOJKEH IIPOBOAUTE 0600-
IIIeHUA TOJBKO OJaA b 1 C:

GROUP BY a, ROLLUP(b, c)

Ecin KpPpOMe CYMMEI II0 TUIIaM CUE€TOB Tpe6yeTCH IIOACUUTATBb CYMMY IIO KaXK-
IOMY OTAEeJEeHUI0, MOYKHO MCIOJIb30BATh BAPUAHT With cube, KOTOpHBI# (hop-
MUPYET CTPOKHU CYMMBI OJIA 86C€X BO3MOMKHBIX coueTaHUN TPYHNIIUPYIOIIUX
cronbmoB. K coxanenuto, with cube memoctymern B MySQL Bepcuu 4.1, mo
ects B SQL Server u Oracle Database. Bor npumep mcmoab3oBarusa with
cube (a ybpaJs mpuraaiieHue nysql>, 4To6bI IOKA3aTh, UTO 9TOT 3aIIPOC TTOKAa
HeJb3s ocyIecTBuTh B MySQL):
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SELECT product_cd, open_branch_id,
SUM(avail_balance) tot_balance
FROM account

GROUP BY product_cd, open_branch_id WITH CUBE;

oo oo oo +
| product_cd | open_branch_id | tot_balance |
S oo oo +
| NULL | NULL | 170754.46 |
| NULL | 1 27882.57 |
| NULL | 2 | 21361.32 |
| NULL | 3| 53270.25 |
| NULL | 4 | 68240.32 |
| BUS | 2 | 9345.55 |
| BUS | 4 | 0.00 |
| BUS | NULL | 9345.55 |
| CD | 1 11500.00 |
| CD | 2 | 8000.00 |
| CD | NULL | 19500.00 |
| CHK | 1 782.16 |
| CHK | 2 | 3315.77 |
| CHK | 3| 1057.75 |
| CHK | 4 | 67852.33 |
| CHK | NULL | 73008.01 |
| MM | 1 14832.64 |
| MM | 3| 2212.50 |
| MM | NULL | 17045.14 |
| SAV | 1 767.77 |
| SAV | 2 | 700.00 |
| SAV | 4 | 387.99 |
| SAV | NULL | 1855.76 |
| SBL | 3| 50000.00 |
| SBL | NULL | 50000.00 |
' P +

25 rows in set (0.02 sec)

IIpumeneHue with cube maeT Ha yeThIpe CTPOKU OOJIBIIIE, UeM BepPCHUA 3aIIPo-
ca ¢ with rollup, Mo omHOI HJs Kaxkaoro u3 deTeipex ID orgmenenuii. Kax
¥ B cayuae ¢ with rollup, 3Hauenusa null B cTosbIe product_cd o603HAUYAIOT

TO, YTO IPOM3BOAUTCA CYMMHNPOBAaHME II0 OTAECTICHUAM.

o &

s IIpu paGote ¢ Oracle Database mia yxasammsi Ha omepamuio cube
‘ll TaKk)Ke MPUMEHAETCS HEeMHOTO OTJIMYAIINUiicAd CUHTAKCHUC. BJIOK
.\“' -
5

group by m3 mpeabIAyIIero 3ampoca aad Oracle BeITIAAes ObI TaK:

GROUP BY CUBE(product_cd, open_branch_id)

Ycnosus rpynnosoun punbTpauun

B rnaBe 4 6pLIM TpeACTaBIE€HBI PA3JIUYHBIE THUMOHI YCJIOBUH (DUILTPAIIUN
¥ IIOKa3aHO, KaK UX MOYKHO UCIIOJIL30BaTh B 0J10Ke where. IIpu rpynnupoBke
JAHHBIX TOXKE MOYKHO IIPMMEHATH YCJIOBUA (DUIBTPANINU K JaHHBIM 10CJe
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dopMuUpPoOBaHUA TPYIN. ITOT TUI YCJIOBUH (GUIAbTPAIMU JOJMKEH PACIIOJia-
ratbed B 6JI0Ke having. PaccMoTpuM ciieAyonuii mpuMep:

mysql> SELECT product_cd, SUM(avail_balance) prod_balance
-> FROM account
-> WHERE status = "ACTIVE’
-> GROUP BY product_cd
-> HAVING SUM(avail_balance) >= 10000;

S . Fommm oo +
| product_cd | prod_balance |
oo R — +
| CD | 19500.00 |
| CHK | 73008.01 |
| MM | 17045.14 |
| SBL | 50000.00 |
o S +

4 rows in set (0.00 sec)

B aTom sampoce aBa ycsioBusA GuabTpaInuu: ogHo B 0JI0Ke where (oTcemnBaroT-
cs HeaKTHBHBIE cueTa), a BTopoe B 0Jioke having (oTcemBaroTcA cueTa BCexX
THUIIOB ¢ OOIIUM AOCTYIHBIM ocTaTKoM MeHbIne 10 000 gomnapos). Takum
o6pasom, oguH 13 (PUIBTPOB BO3AEHCTBYeT HA AAaHHBIE 00 T'PYIIINPOBKH,
a Ipyroi — noc.se co3manud rpyni. Eciu mo omubke o6a huabTpa momerre-
HBI B 0JI0K where, BOSHUKAET CJIeAyIoIas OInoKa:

mysql> SELECT product_cd, SUM(avail_balance) prod_balance
-> FROM account
-> WHERE status = "ACTIVE’
->  AND SUM(avail_balance) > 10000
-> GROUP BY product_cd;
ERROR 1111 (HY000): Invalid use of group function

HMauuBIH 3ampoc fgaj cOoif, MOTOMY YTO arperaTHyo (QYyHKIIMIO HEeJIb3sd
BKJIIOYATH B 6JI0K where. IIpumunHa B TOM, uTO GUILTPEI 6J10Ka 00pabaThIBa-
I0TCA 00 BHIMOJHEHUA I'PYNINPOBKY, IIO3TOMY CEDPBEPY eIlle He JOCTYIIHBI
Kakue-1160 AefCTBUA HAJl ITPYIIIaMU.

[ ITpu BBemeHUYM PUIBTPOB B 3aIIPOC, BKJIIOYAIOIINHI GJIOK group by, He-
v@] 06XOLMMO TIJATEJIbHO IIPOAYMATh, K UeMy IpUMeHseTcs (GUIbTD —

l K HeoOpaboTaHHBIM JaHHBIM (TOTZAa OH OTHOCHUTCA K GJIOKY where)
WJIN K CTPYHINPOBAHHBIM JAHHBIM (B 3TOM CJIy4ae OH OTHOCUTCS
K OJI0KY having).

OxHako B OJIOK having MOKHO BKJIIOUUTL arperatubie GYHKIUU, He IIepe-
YrCJIeHHEBIE B 0JI0Ke select, KaK IOKa3aHo HUKe:

mysql> SELECT product_cd, SUM(avail_balance) prod_balance
-> FROM account
-> WHERE status = "ACTIVE'
-> GROUP BY product_cd
-> HAVING MIN(avail_balance) >= 1000
-> AND MAX(avail_balance) <= 10000;
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1 row in set (0.01 sec)

JTOT 3ampoc (POPMUPYET OOII[IIe OCTATKY AJISI KaXKJOr'0 THUIIA CUETOB, HO yC-
JioBMe (UILTPAINY 0JIOKA Naving MCKJIKYAET BCe IPYIIIbl, MUHUMAJIbHBIA
ocTaToK KoTophix MeHbIe 1000 moamapoB mau MaKCUMAJbHBIN OCTATOK
KoTopbix 6oJbIrie 10 000 gosmaapos.

Ynpa>XHeHus

8.1

8.2

8.3

IIpopaboraiiTe caenyiomniue yupaKHeHNI, YTOOBI IPOTECTUPOBATH ITOHUMA-
HUe I'PYHIUPOBKY U arperaTHbIX GyHKINH SQL. OTBeThI MPUBEIEHBI B IIPHU-
noxxennu C.

CospaiiTe 3ampoc IJid IoAcYeTa YKCaIa CTPOK B TabIuIle account.

Wsmenure cBoil 3ampoc m3 ympakHeHus 8.1 mas mojacuera ymca CUeTOB,
UMEIINXCA V KaKJ0ro KaneHTa. [d Kaagoro kianenTa BeiBeauTe 1D Kan-
€HTa 1 KOJUUECTBO CUETOB.

HaMmenuTe 3ampoc us yupakHeHusd 8.2 Tak, 4TOOBI B Pe3yIbTUPYIOIIUHI Ha-
60p OBLIM BKJIIOYEHBI TOJHKO KJINEHTHI, HMEIOIIIe He MeHee [BYX CUeTOB.

8.4 (nonosIHNUTENbHO)

Haiigure oOmuil JOCTYIHBIA OCTATOK IIO0 TUIIY CUETOB W OTIAEJICHUIO, T'Ie
Ha KayKIbIH THUI U OTJeJIeHre MPUXoAUTCsA 6oJiee ogHOTO cuera. Pesyibra-
TBI JOJIXKHBI OBITH YIOPALOUYEHBI II0 O0IeMy OCTAaTKy (0T HauOOJbIIIEro
K HAaUMEHBIIIEMY ).
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Ilogsampocsl — MOITHBINT MHCTPYMEHT, KOTOPBIH MOKHO MCIIOJH30BATHL BO
Bcex ueTbIpex SQL-BeIpaskeHUsaX M5 paboThI ¢ JaHHBIMU. B 9T0# riase mo-
IPOOHO paccMaTPUBAIOTCA MHOTHIE BAPUAHTHI IPUMEHEHUA IOA3aIpoca.

YTo Takoe nop3anpoc?

ITodsanpoc (subquery) — aTo 3ampoc, cogep:kauiica B szpyrom SQL-BeIpa-
sKeHuU (majee S Ha3bIBAIO ero codepicauium svipaxcenuem (containing sta-
tement)). Ilogsampoc Bcerga 3aKJIIOUEH B KPYTJible CKOOKM 1 OOBLIYHO BHI-
HOJIHSIEeTCA OO0 coAepsKalllero BuIpaskeHusA. Kak u Jr060# Apyroiu sampoc,
MOA3aIpoC BO3BpaIiiaeT TabInIly, KOTopas MOMKET COCTOATD M3:

e OnHOI CTPOKHU C OOHUM CTOJIOIIOM
e HecKOJIbKUX CTPOK C OJHUM CTOJIOIIOM
¢ HecKoJIbKUX CTPOK U CTOJIOIIOB

Tun BosBpaliiaeMoii moA3ampocoM TabIUIBI OIIPeleisdeT, KaK MOKHO ee nc-
TOJIL30BaTh 1 KaKMe OIlepaTOPhl MOYKHO IIPUMEHSATH B cOZepsKaIeM BhIpa-
JKeHUHU JJII B3auMOoJielicTBUA ¢ 9ToM Tabauiieii. I1o 3aBepIiieHUM BLITIOJIHE-
HUS COMepiKalero BhIpakKeHuA TabJUIILI, BO3BPAIlleHHBIEe JIIOOBIM IT0A3a-
TIPOCOM, BRITPYIKAIOTCA U3 HaMATHU. TakuM 00pasoM, MOA3aIIpPoc AeiicTByeT
KaK BpeMeHHas Tabauiia, 00.1acmbvio UOUMOCMU KOTOPOIL ABIAETCA 8bLpA-
Jcerue (T. e. TIOCJIe 3aBEPIIEHNS BBIMOJHEHUA BBIPAKEHUS CePBepP BBICBO-
00K IaeT BCIO IaMSATh, OTBEJEHHYIO 10/ Pe3yJIbTAaThI IOA3AIIPOCca).

IIpenpigyimue raaBel yoKe COfEPIKaIn HECKOJIbKO MIPUMEPOB MOA3aIIPOCOB.
Ilsia Havasia mpuBegeM IIPOCTOM mpuMep:

mysql> SELECT account_id, product_cd, cust_id, avail_balance

-> FROM account

-> WHERE account_id = (SELECT MAX(account_id) FROM account);
[ P [ R, [ o +
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1 row in set (0.65 sec)

B aroM nmpuMepe moA3amnpoc Bo3BpalnaeT MakCUMaJJbHOE 3HAUEHNe CTOJIOA
account_id Tabauiel account. 3aTem comepskalee BhIpasKeHre BO3BPAIaeT
JaHHbIE TI0 3TOMY cueTy. Ec/ii BOBHUKAIOT KaKue-HubOy/ b BOIIPOCHI 10 TI0-
BOJIy TOTO, YTO [AeJaeT MOA3alpoC, MOKHO BBIITOJHUTE €r0 OTHeJbHO (6e3
CKOOOK) M ITOCMOTPETh, UTO OH BO3BpaIaer. BoT moasampoc u3 mpeabIay-
1ero mpuMepa:

mysql> SELECT MAX(account_id) FROM account;

R, +
| MAX(account_id) |
oo +
| 24 |
T +

1 row in set (0.00 sec)

Hrak, momsampoc Bo3BpaliaeT OgqHY CTPOKY 1 OAUH CTOJIOeI]. ITO MO3BOJIA-
€T MCII0JIb30BATh €ro KaK OJHO 13 BhIPAKEHU B YCJIOBUU PaBeHCTBA (ecyiu
OBl TTOI3aIIPOC BO3BPAIIAJ JBe MU 00Jiee CTPOK, OH MOT ObI CDABHUBAMbCA
C 4YeM-TO, HO He MOT ObI OBITH PABHbLM YEMY-TO; OoJsiee TTOAPOOHO 00 3TOM
mos:ke). B aToM cayduae MOKHO B3ATh 3HaUEHME, BO3BPAIlaeMoe II013aIpo-
COM, U IIOJICTABUTH €T0 B IPABYIO YaCTh YCJOBUS (GUILTPAIIMU B OCHOBHOM
3ampoce:

mysql> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account a
-> WHERE account_id = 24;

S oo oo oo +
| account_id | product_cd | cust_id | avail_balance |
o S Fommmme oo Fommm e +
| 24 | SBL | 13 | 50000.00 |
F . Fommm e Fommmme oo +

1 row in set (0.02 sec)

31ech yIO0OHO UCIIOJIB30BATE ITO3aIPOC, IIOTOMY YTO OH IIO3BOJISIET M3BJe-
KaTh MHPOPMAIIUIO O cUeTe ¢ HAaMOOJBIITUM MOPATKOBLIM HOMEPOM OJHUM
3ampocoM. B IpOTUBHOM ciiydae IPUIILIOCH OBI C TOMOIIIBIO OTHOTO 3a1Ipoca
IoJy4YaTh MaKCUMAaJBHBINA account_id m 3aTeM mmcaTh BTOPOI 3aIpoC OJIS
BBIOOpPA HEOOXOAMMBIX JAHHBIX 13 Ta0JUIbI account. Kak BeI yBumuTE, IOA-
3aIPOChHI IMOJIE3HLI M BO MHOTHX APYTHUX CUTYaIlUAX W MOTYT CTATH OJHUM
13 cCAaMbIX MOIITHBLIX MHCTPYMEHTOB B BaIieM Habope SQL-uHCTPYyMEeHTOB.

Tunbl noasanpocos

Hapa;[y C Pa3inuyudMMN, OTMEeUeHHBIMH PaHee OTHOCUTEJIbHO THUIIAa BO3Bpa-
aeMo¥ moA3ampocoM TabauIbl (O4HA CTPOKA/OAWH CTOJIGeIl, OJHa CTPO-
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Ka/HeCKOJbKO CTOJIOIIOB MU HECKOJBKO CTOJIOIOB), €CTh 1 APYTOli TOKa3a-
TeJIb, II0 KOTOPOMY MOKHO AuddepeHIInpoBaTh noasanpockl. HekoTopsie
MOABAIpPOCHl ITOJHOCTHIO CAMOJOCTATOUHBI (HA3BIBAIOTCSA HECBA3AHHbLMU
nodsanpocamu (noncorrelated subqueries)), Torna Kaxk APyrue CChLIAIOTCA
Ha CTOJIOIBI COEPIKAIIero BhIpaKeHNUsA (Ha3hIBAIOTCS C8A3AHHbLMU N003a-
npocamu (correlated subqueries)). B HeCKOIBKUX CIEAYIOIIUX pasiesiax
paccMOTpeHbI 9TH ABa THUIA IIOA3AaIIPOCOB UM IIPHBEAEHBLI Pa3HBIE OIlepaTo-
PBI, TTO3BOJISAIONINE B3aNMOeiICTBOBATE C HUMH.

HecBs3aHHbIe NoOA3anpochbl

ITpuBeneHHBIN paHee B 9TOI IJIaBe IPUMED ABJIAETCA HECBA3AHHBIM 110134~
npocoM. OH MOXKET BBITIOJHATHCA CAMOCTOATENIHHO U HE MCIIOJIb3yeT HUuYe-
TO U3 COAEepPXKaIero BbIpa’KeHUs. DOJBIIIMHCTBO MOA3AaIIPOCOB ABJIAIOTCA
HecBA3aHHBIMU. TOJBKO BhIpasKeHUA Update mam delete 4acToO MCIOJIB3YIOT
CBA3aHHBIE MMOABANIPOCH (00ee MOAPOOHO 06 3TOM 1O3:Ke). YIIOMAHYTHIN
IpuMep He TOJbKO SIBJISAETCS HECBA3aHHBIM, HO 11 BO3BpaIiaeT Tabauiy, co-
CTOAMIYIO BCET'O 13 OJTHOM CTPOKU U OAHOTO cTo01a. Takoit Tun moasamnpo-
ca Ha3bIBAETCSA CKANAPHbLM nodsanpocom (scalar subquery), u ero MOXKHO
TIOMeIIaTh B JIIOOYIO UaCTh YCJIOBUS, UCIOJb3YIOMIETO OOBIYHEIE OTIEPATOPHI
(=, <, <, >, <=, >=). Crenyioliue IpUMePhl TOKA3bIBAIOT IPUMEHEHNE CKa-
JIAPHOTO MIOJ3aIIpoca B YCJIOBUU HePaBEHCTBA:

mysql> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account
-> WHERE open_emp_id <> (SELECT e.emp_id
-> FROM employee e INNER JOIN branch b

-> ON e.assigned_branch_id = b.branch_id
-> WHERE e.title = 'Head Teller' AND b.city = 'Woburn');
o S Fommmee Fommm e +
| account_id | product_cd | cust_id | avail_balance |
oo S Fommmme e oo +
| 6 | CHK | 3 | 1057.75 |
| 7 | MM | 3| 2212.50 |
| 8 | CHK \ 4 | 534.12 |
| 9 | SAV \ 4 | 767.77 |
| 10 | MM | 4 | 5487.09 |
| 11 | CHK | 5 2237.97 |
| 12 | CHK \ 6 | 122.37 |
| 13 | CD \ 6 | 10000.00 |
| 15 | CHK | 8 | 3487.19 |
| 16 | SAV \ 8 | 387.99 |
| 17 | CHK \ 9 | 125.67 |
| 18 | MM | 9 | 9345.55 |
| 19 | CD | 9 | 1500.00 |
| 20 | CHK | 10 | 23575.12 |
| 21 | BUS \ 10 | 0.00 |
| 23 | CHK | 12 | 38552.05 |
| 24 | SBL | 13 | 50000.00 |
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o o oo o +
17 rows in set (0.00 sec)

ATOT 3aIIpoCc BO3BpAIlAeT JAaHHLIE II0 BCeM cUeTaM, KOTOPbIe OLIJIN OTKPHI-
TEI OIIEPAI[IOHNCTOM OTAeJeHnA Woburn, KOTOPBIHA He SABJIAETCS CTAPIINM
(moxsampoc HANMCAH B IIPEAIIOJOMKEHUU, YTO B OTHAEJIEHUM TOJBKO OIUH
crapmiuii oneparnuonnct). Ilogsampoc B 9ToM mpuMepe HEMHOTO CJI0KHee,
yeM B IIPeIbIAYIIEM, — OH COeIUHAET ABe TAOJUIILI M BKJIIOUYAET ABa yCJIO-
BUsA puasTpamuu. Ilogsampocsl MOT'YT OBITh MPOCTHIMU WJIM CJIOMKHBIMIU HA-
CTOJIbKO, HACKOJBKO Tpebyercsa. OHM MOTYT MCIIOJIB30BaTh JIIOObIE 113 BCeX
JIOCTYIHBIX 0JIOKOB 3ampoca (select, from, where, group by, having, order by).

Ecau npu mcmosb3oBaHWM B YCJIOBMY PaBEHCTBA IIOA3AIIPOC BO3BpAIllaeT
6oJiee OHOIT CTPOKHU, OymeT chopMupoBaHa omnbka. Hanpumep, ecau mpe-
OBIAYINUI 3aIIPOC UBMEHUTDH TaK, YTOOKI 110 IIOA3aIIPOCY BO3BPAIIlAJIUCh 8Ce
OIlepaIlMoOHMCTHI oTAeIeHuss Woburn, a He TOJBKO CTapIuii, 6yaeT moJy-
YyeHa CJIeAYIONas OInoKa:

mysql> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account
-> WHERE open_emp_id <> (SELECT e.emp_id
-> FROM employee e INNER JOIN branch b
-> ON e.assigned_branch_id = b.branch_id
-> WHERE e.title = 'Teller' AND b.city = 'Woburn');
ERROR 1242 (21000): Subquery returns more than 1 row

Eciu BBITOJTHUTE TOJBKO MTOA3ATIPOC, PE3YABTATHI OYIYT TAKUMMU:

mysql> SELECT e.emp_id
-> FROM employee e INNER JOIN branch b
-> ON e.assigned_branch_id = b.branch_id
-> WHERE e.title = 'Teller’ AND b.city = "Woburn’

Foeme - +
| emp_id |
oo - +
| 1
| 12
o +

2 rows in set (0.02 sec)

IIprurHa c60s OCHOBHOIO 3aIIpoca B TOM, UTO BeIpaskeHue (open_emp_id) He
MOKeT OBITh IPUPaBHEHO Habopy BbIpaskeHwuii (emp_id 11 u 12). Npyrumu
CJIOBaMU, eIWHUYHBIN 3JIEMEHT He MOJKET IPUPABHUBATHCA MHOMKECTBY.
B cienyromenm pasgesie Bbl YBUANTE, KaK PEIIUTH 9Ty IPOOJIEMY C IIOMO-
IIBIO JPYTOro oIepaTopa.

Moasanpockl, BO3BpaLLaloLme HeCkobKOo CTPOK
M OAVH cTonOely,

Ecau momsampoc Bo3BpalaeT 6oJiee OJHOM CTPOKM, €T0 HeJIb3s MCII0JIb30-
BaTh KaK OJHY M3 YacTel yCJOBUSA PABEHCTBA, UTO U OBLIO IIPOJAEMOHCTPHU-



172

InaBa 9. MNoagsanpockl

POBaHO HPeabIAYIIUM npuMepoM. OZHAKO €CTh YeThIpe AOIOJHUTEIbHBIX
orepaTopa, I03BOJIAIOIINE CTPOUTD YCIOBHUSA C IIOA3aIIPOCAMU STUX TUIIOB.

Onepartop in

Henwsa npupasnams onHo 3HaueHne HAOOPY 3HAUEHUI, HO MOMKHO IIpOBe-
PHUTHL Hauuue 3TOro 3HaueHus 8 Habope. Ciaeqyroinii mpuMep, XoTA 1 0es3
MOA3ampoca, MOKa3bIBaeT, KAK MOMKHO CO3JaTh YCJIOBHE, HCIIOJb3YIOIlee
omepatop in (B) Iyis moncKa 3HaUeHUA B HAOoOpe BHAUEHUH:

mysql> SELECT branch_id, name, city
-> FROM branch
-> WHERE name IN ('Headquarters', 'Quincy Branch');

P Fommm e oo +
| branch_id | name | city |
O Sy [ P, +
| 1 | Headquarters | Waltham |
| 3 | Quincy Branch | Quincy |

2 rows in set (0.03 sec)

B neBoit uactu ycioBus — BeIpaskeHue (CTOJIOeI] name), a B IpaBoiil YacTH —
Habop crpok. OmepaTop in mpoBepsAeT, HET JIM B CTOJIOIE name OJHOM U3 3a-
JIaHHBIX CTPOK. Ecyiu ecTh, yCI0BYE BBIIOJIHEHO, ¥ CTPOKA JOOABIISETCA B pe-
3yabTUpYyOMUi Habop. Takve e pe3yIbTaThl MOMKHO IOJYIUTD U C IIOMO-
IIBIO ABYX YCJIOBUI pAaBEHCTBA:

mysql> SELECT branch_id, name, city
-> FROM branch
-> WHERE name = 'Headquarters’ OR name = 'Quincy Branch’

oo S, oo +
| branch_id | name | city |
[ P, Sy Fom - +
| 1 | Headquarters | Waltham |
| 3 | Quincy Branch | Quincy |
oo o oo +

2 rows in set (0.01 sec)

s Habopa TOJBKO M3 IBYX BBIPAYKEHUI TAKOW MOAXOJ Ka'KeTCsS paluo-
HaJILHBIM, HO €CJI1 B Habope MecATKU (MJIM COTHU, THICAYM U T. I.) 3HAUE-
HUI, OUeBUIHBIN BBIOOD — OJHO YCJIOBME C OIIePaTOPOM in.

Haske mHOrgA co3haBas BPYUHYIO HAOODHI CTPOK, AT WJIM YUCEJ IJIS MC-
TOJIb30BaHUS B OJHOM M3 YacTell yCJI0BUA, BBl BCe Ke MpeAouTere (QOpMU-
poBaTh HAOOp IIPM BHIIOJHEHUYW 3aIIpoca IIOCPEJCTBOM IIOA3aIIpoca, BO3-
BpAIlaIoIIero oguy uian 6osee cTpok. CieLyomiuii 3aIpoc UCIOJIb3YET OIIe-
paTop in u moA3ampoc B IPaBOi YaCTH YCIAOBUA PUIBTPAIIAHU JJIS TOTO, UTO-
ObI BEIABUTH PYKOBOAAIIUI cOCTaB OAHKA:

mysql> SELECT emp_id, fname, lname, title
-> FROM employee
-> WHERE emp_id IN (SELECT superior_emp_id
->  FROM employee);
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oo - [ P [ R +
| emp_id | fname | Iname | title |
oo Fommmo - oo oo +
| 1 | Michael | Smith | President

| 3 | Robert | Tyler | Treasurer |
| 4 | Susan | Hawthorne | Operations Manager

| 6 | Helen | Fleming | Head Teller |
| 10 | Paula | Roberts | Head Teller |
| 13 | John | Blake | Head Teller

| 16 | Theresa | Markham | Head Teller |
oo oo S S — oo +

7 rows in set (0.01 sec)

ITopgzanpoc BosBparmaeTr ID Bcex COTPYIHUKOB, UMEIOIINX KOTO-TO B IIOA-
YMHEHWU, & OCHOBHOU 3aIIpoC M3BJIEKAEeT MJS 3TUX COTPYIHUKOB UeThIpe
cToJI011a TabuIlkl employee. BoT pesyabTaThl mogs3amnpoca:

mysql> SELECT superior_emp_id
-> FROM employee;

18 rows in set (0.00 sec)

Kax Bugure, ID HEKOTOPBHIX COTPYAHUKOB BCTPEUAIOTCA 10 HECKOJIBKY pas,
MOCKOJIbKY y HUX 0o0Jiee OJHOr0 IMOJUMHEHHOro. OTO He OKasbiBaeT Hera-
TUBHOTO BJANAHUSA Ha Pe3yJabTaThl OCHOBHOTO 3aIIpoca, IIOTOMY YTO COBEP-
IIIeHHO HEeBa’yKHO, CKOJIbKO pas BcTpeuaerca ID coTpynHMKa B pes3yabTH-
pyroiieM Habope moxsarnpoca. KoHeuHo, eciin Bac OECIOKOAT AyOJIUPYIO-
mye 3HAUeHUA B BO3BpAIllaeMOil OA3aIIPOCOM Tabauie, MOMKHO T06aBUTH
B 0JIOK Select moasampoca KJIueBoe CJI0BOo distinct, HO 3TO HUKAaK He oTpa-
3UTCA Ha Pe3yJbTUPYIONTeM Habope OCHOBHOTO 3amIpoca.
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Mo:kHO mIpoBepATh He TOJHKO HaJIMUYNe 3HAUeHUSA B Habope 3HAUEHUM, HO
u ero orcytcrBue. IlesaeTcs 3To ¢ MOMOIIBLIO orepaTopa not in (get B). BoT
IPYToil BapuaHT IpeABbIAYIIero sampoca ¢ orepaTopoM not in BMecTo in:

mysql> SELECT emp_id, fname, lname, title
-> FROM employee
-> WHERE emp_id NOT IN (SELECT superior_emp_id
->  FROM employee
->  WHERE superior_emp_id IS NOT NULL);

oo oo oo o +
| emp_id | fname | Iname | title

oo oo oo o +
| 2 | Susan | Barker | Vice President |
| 5 | John | Gooding | Loan Manager

| 7 | Chris | Tucker | Teller |
| 8 | Sarah | Parker | Teller |
| 9 | Jane | Grossman | Teller |
| 11 | Thomas | Ziegler | Teller |
| 12 | Samantha | Jameson | Teller |
| 14 | Cindy | Mason | Teller

| 15 | Frank | Portman | Teller |
| 17 | Beth | Fowler | Teller

| 18 | Rick | Tulman | Teller |
Fomme - B P o= P +

11 rows in set (0.00 sec)

9TOT 3aIPOC HAXOLUT BCEX COTPYLHUKOB, KOTOPhIe HUKEM He DYKOBOXLSAT.
31ech MOTPeboBaIOCh JOOABUTE B IIO3aIIPOC YCI0BYE (WUILTPAINU, YTOOBI
rapa’HTHpPOBATh OTCYTCTBHUE 3HAUEHU null B BO3BpAI[aeMOl MOg3aIIpPOCOM
Tabauiie. B crenyromiem pasgese o0bACHAETCA, I0UEMY B JaHHOM CIydae
TIOHaA00UIICA 9TOT QUIBTD.

Onepartop all

OmepaTop in MCcIoab3yeTes AJIs MIOKNCKAa BEIPasKeHNnsA B Ha0ope BhIparkKeHu i,
a omeparop all (Bce) TO3BOJISET TPOBOAUTH CPaBHEHUE OUHOYHOTO 3HAYE-
HUA ¢ KaXKIbIM 3HaueHneM Habopa. [IJIsa MocTpOeHU A TaKOTO YCJIOBUS, I10-
MUMO olepaTropa all, moHazoOuTCH OAUH U3 OIIEPATOPOB cpaBHEHU (=, <>,
<, >wu . n.). Hanpumep, cieaymomnuii 3arpoc HaX0AUT BCeX COTPYIHUKOB,
ID KoropbIx He paBeH HU ogHOMY u3 ID pyKoBogMTE IEH:

mysql> SELECT emp_id, fname, lname, title
-> FROM employee
-> WHERE emp_id <> ALL (SELECT superior_emp_id
->  FROM employee
->  WHERE superior_emp_id IS NOT NULL);
oo Fomm e oo T +
| emp_id | fname | Iname | title
[ S, [P [ P, S +
| 2 | Susan | Barker | Vice President |
| 5 | John | Gooding | Loan Manager
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| 7 | Chris | Tucker | Teller |
| 8 | Sarah | Parker | Teller |
| 9 | Jane | Grossman | Teller |
| 11 | Thomas | Ziegler | Teller |
| 12 | Samantha | Jameson | Teller |
| 14 | Cindy | Mason | Teller

| 15 | Frank | Portman | Teller |
| 17 | Beth | Fowler | Teller

| 18 | Rick | Tulman | Teller |
oo - Fomm e o - P +

11 rows in set (0.05 sec)

U onars mogzamnpoc BosBpartiaet Ha6op ID coTpyIHUKOB, UMEOIIUX IO UM~
HeHHBIX. OCHOBHOI 3aIIpoC BO3BpAIIlAeT JaHHBIE AJSA BCEX COTPYIHUKOB,
ID xoToprIX He paBHBI HU OJJHOMY BO3BpallleHHOMY noznsanpocom ID. Nua-
Ue TOBOPSA, 3aIIPOC HAXOAUT BCEX COTPYAHUKOB- «HEPYKOBoAuTe el » . Ecin
STOT MOAXOJ KAXKeTCs BaM HECKOJILKO TOIIOPHBIM, BEI HE OAMHOKM; MHOTHE
Opeanoun Obl IIOCTPOUTH 3aIpPOC MO-APYyromy, o0oiAAch 6e3 omepaTopa
all. Hanpumep, pe3ybTaThl 3TOT0 3aIIPOCA AHAJIOTUUYHEI ITOCIEeHEMY IIPU-
Mepy ¢ omepaTopoM not in u3 mpeawIgyIiero paszesna. lemo BKyca, HO, Y-
Maro, YTO 9TUM MHOTHM Bepcus ¢ Not in mpocTo KaskeTcs 60jee IOHATHOM.

[ CpaBHUBATH 3HaUEeHUs ¢ HAOOPOM 3HAUYEHUH C IIOMOIIIBIO OIIePaTo-
| s J poB not in mam <> all HyKHO aKKypaTHO, yOeJUBIIINCH, UTO B Habope
o HeT 3HaueHuA null. CepBep IpupaBHUBAET 3HAUEHNME U3 JEBOI Uac-
*  TU BRIpAKEHUA K Ka'KIOMY WieHYy Habopa, U Ji06ad HOUbITKA IPU-
paBHATH 3HaueHue K null maet B pedysbraTre unknown. Takmum obpa-

30M, CJeAVIOIIUI 3aIIpoC BO3BPATUT IIyCTOI HAOOP:

mysql> SELECT emp_id, fname, lname, title
-> FROM employee
-> WHERE emp_id NOT IN (1, 2, NULL);
Empty set (0.00 sec)

BriBatoT ciyuam, Korga omepartop all uyThk Gosee ecrecrBeHen. Cienyro-
Uil TpUMep UCIoJb3yeT all [JiA MOUCKA CYETOB, JOCTYIHBIN OCTATOK KO-
TOPBIX MEHbIIIE, UeM Ha JiioboM 13 cueToB Pposuka Takepa (Frank Tucker):

mysql> SELECT account_id, cust_id, product_cd, avail_balance
-> FROM account
-> WHERE avail_balance < ALL (SELECT a.avail_balance
-> FROM account a INNER JOIN individual i

-> ON a.cust_id = i.cust_id
-> WHERE i.fname = "Frank' AND i.lname = 'Tucker');
o [ P, o Sy +
| account_id | cust_id | product_cd | avail_balance |
o oo S Fommm e +
| 2| 1] SAV | 500.00 |
| 5 | 2 | SAV | 200.00 |
| 8 | 4 | CHK | 534.12 |
| 9 | 4 | SAV | 767.77 |
| 12 | 6 | CHK | 122.37 |
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| 16 | 8 | SAV | 387.99 |
| 17 9 | CHK | 125.67 |
| 21 | 10 | BUS | 0.00 |
o o~ o o +

8 rows in set (0.01 sec)

Bor Tabauita, BosBpaiierHaa noazanpocom. OHa BKJIIOYAET JOCTYIHEIE OC-
TaTKU BcexX cueToB PpoHKA:

mysql> SELECT a.avail_balance
-> FROM account a INNER JOIN individual i
-> ON a.cust_id = i.cust_id
-> WHERE i.fname = 'Frank’' AND i.lname = 'Tucker’;

R +
| avail_balance |
R +
| 1057.75

| 2212.50 |
R +

2 rows in set (0.01 sec)

Y ®pouKa ABa cuetra, MUHUMAJIbHBIHN ocTaTok — 1057,75 noamnapos. OcHOB-
HOH 3aIIpOC HAXOAUT BCE CUETAa, OCTATOK HA KOTOPBIX MEHBIIIE, YeM Ha JIIO-
6om u3 cuetoB PpsuKa. Takum o6paszoM, Pe3yIbTUPYIOIUI HAOODP BKJIO-
YyaeT BCe CUeTa, OCTATOK Ha KOTOPhIX MeHbITe 1057,75 mormapos.

OnepaTop any

Kax u omeparop all, omepaTop any (Jr060i1) obecrieunBaeT BO3MOXKHOCTD
CpaBHUBATL 3HAUEHUE ¢ dJeMeHTaMu Habopa 3maueHuii. OmHAKO, B OTJIN-
yue oT all, ycaoBue, UCIOJIL3YIOIlee OImepaTop any, UCTUHHO (true), ecau
€CThb XOTs OBbI OTHO COBHAZeHMNe, TOTAa KaK IPU UCIOJb30BaHUU OlIepaTopa
all TpebyeTcs, YTOOBI YCIOBUE BBITIOJHSAIOCH IJIA 6CeX JIeMeHTOB Habopa.
Hampumep, Tpebyercs HaliTu BCce cueTa, AOCTYIHBIA OCTATOK KOTOPBIX
6oJIbIlle, UeM Ha Jilo60om u3 cueToB @Pposuka Taxkepa:

mysql> SELECT account_id, cust_id, product_cd, avail_balance
-> FROM account
-> WHERE avail_balance > ANY (SELECT a.avail_balance
-> FROM account a INNER JOIN individual i

-> ON a.cust_id = i.cust_id

-> WHERE i.fname = "Frank' AND i.lname = 'Tucker');
o Fommmm o oo oo +
| account_id | cust_id | product_cd | avail_balance |
[, Fommmmooo Fommmme - o +
| 3| 1] CD | 3000.00 |
| 4| 2 | CHK | 2258.02 |
| 7 3 | MM | 2212.50 |
| 10 | 4 | MM | 5487.09 |
| 11 5 | CHK | 2237.97 |
| 13 | 6 | CD | 10000.00 |
| 14 | 7 | CD | 5000.00 |
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| 15 | 8 | CHK | 3487.19 |
| 18 | 9 | MM | 9345.55 |
| 19 | 9 | CD | 1500.00 |
| 20 | 10 | CHK | 23575.12 |
| 22 | 11 | BUS | 9345.55 |
| 23 | 12 | CHK | 38552.05 |
| 24 | 13 | SBL | 50000.00 |
o o o e +
14 rows in set (0.01 sec)

Y ®pouka aBa cuera ¢ ocrarkamu 1057,75 u 2212,50 gonnapos. YTobswI oc-
TATOK OBLI OOJIbIIIE, UeM Ha 1000 U3 3TUX ABYX CUETOB, HA CUETE JOJIMKHO
OBITh, IO KpaiiHeil mepe, 1057,75 mosmapos.

I_"‘j OrmepaTopsl = any U in 9KBUBAJEHTHBI, XOTSI MHOTHE IPEAIOYNTAIOT
r i) omeparop in.
w e
5

Moa3sanpockl, BO3Bpallatome HeckKosibko CTOHGLI,OB

o cux mop Bce MpuUMepPHI IOA3AaIIPOCOB B JAHHOI IJIaBe BO3BPAIlaad OAUH
croJiber, U ogHy miau OoJiee cTpoK. OMHAKO B OIpeNeSIeHHBIX CUTYaIUAX
MOJKHO HCIIOJIb30BaTh IM0O/3aIPOChI, BO3BPAIIlAIOIKe Ba UK 0oJiee CTOI0-
1oB. YToOBI JIyuIlle paso0paThCs B IIOA3AMIPOCaX, BO3BPAIIAIOIINX HECKOJIb-
KO CTOJIOIIOB, MOJIE3HO CHAYAJIA B3TJIAHYTH HA IPUMEp HUCIOJIb30BAHUSA He-
CKOJIBKMX TI0[3aIIPOCOB, BO3BPAIIAIOIIUX OJUH CTOJIOEIT:

mysql> SELECT account_id, product_cd, cust_id
-> FROM account
-> WHERE open_branch_id = (SELECT branch_id
->  FROM branch
->  WHERE name = 'Woburn Branch')
->  AND open_emp_id IN (SELECT emp_id
-> FROM employee
-> WHERE title = 'Teller' OR title = 'Head Teller');

| account_id
B

o
7 rows in set (0.00 sec)

Yro6se! BeIABUTL ID oraenenus Woburn u ID Bcex GaHKOBCKUX OIlepaIyo-
HICTOB, 9TOT 3aIIPOC MCIIOJL3YeT ABA MOA3AIPOoca. 3aTeM COAEePKaIUil 3a-
IPOC MCIOJIB3YEeT 3Ty MH(pOPMAIKIO AJIA BHIOOPA BCEX TEKYIIIUX CUETOB, OT-
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KPBITHIX CTAPIINM OIIEPAIlMOHUCTOM B oTaegeHun Woburn. Ho B TaGauie
employee ecTb nHGOPMAIUA 00 OTAEJIEHUN, B KOTOPOM UUCIUTCA KaMKABIN CO-
TPYAHUK, [IO9TOMY Te€ K€ Pe3yJIbTaThl MOYKHO IOJIYUUTH IIyTeM CPaBHEHUA
cTOJIOIIOB account.open_branch_id m account.open_emp_id ¢ egMHCTBEHHBIM
moA3ampocoM K Tabauitam employee u branch. I[Jig 3TOro B yCJI0BUU QUIBTPA-
IIUY CJIeAyeT YKas3aTh B KPYIJIBIX CKOOKaxX MMeHa 000UX CTOJIOIOB TaOIMUITLI
account B TOM 2Ke IOPAJKE, B KAKOM OHU BO3BPAIIIAIOTCA II0A3aIIPOCOM:

mysql> SELECT account_id, product_cd, cust_id
-> FROM account
-> WHERE (open_branch_id, open_emp_id) IN
-> (SELECT b.branch_id, e.emp_id
->  FROM branch b INNER JOIN employee e
-> ON b.branch_id = e.assigned_branch_id
->  WHERE b.name = "Woburn Branch’
-> AND (e.title = 'Teller' OR e.title = 'Head Teller'));

7 rows in set (0.00 sec)

Jra Bepcusd 3ampoca JeJjiaeT TO Ke CaMOoe, UTO U IPEeALIAYIIUHA IPpUMep, HO
C IIOMOIIILI0 BCEr'0 OJHOT'0 IIOA3aIIpoca, KOTOPLIM BO3BpAlllaeT ABa CTOJIOIIA,
a He IBYX II0J3aIIPOCOB, BO3BPAIIAIOIINX II0 OJJHOMY CTOJIOIY.

KomeuHno, MOKHO OBIJIO OBI ITepenrcaTh NPeAbIAYINUNA IPpUMep, IPOCTO CO-
eIUHUB TpU TAOJIUIIBI, 6e3 3TOM BO3HU ¢ moa3ampocamu. Ho mpu usydenun
SQL mose3HO YyBUAETHh HECKOJIBKO IyTell JOCTUKEHUA OJHOTO pe3yabTarTa.
Bor emte oguH mpumep, TpeOyOIUi mpuMeHeHUA moasampoca. CrameM,
OT KJIMEHTOB IIOCTYIIMJIO HECKOJbKO 3KajI00, CBA3AHHBIX C HEBEPHLIMHU 3HA-
YEHUAMHU B CTOJIOIAX JOCTYIIHOI'O OCTATKA M OTJIOMKEHHOro ocraTka (pending
balance) Tabauis! account. 3amaua — HaTH BCe CUETa, OCTATKY HA KOTOPBIX
He COOTBETCTBYIOT CyMMaM II0 OIIePAIlUAM JJIS 9TOr'0 cueTa. BoT yacTuuHOe
peliieHme IPodIeMBI:

SELECT "ALERT! : Account #1 Has Incorrect Balance!’
FROM account
WHERE (avail_balance, pending_balance) <>
(SELECT SUM(<expression to generate available balance>)
SUM(<expression to generate pending balance>)
FROM transaction
WHERE account_id

= 1)
AND account_id = 1;
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Kak Bunure, 3mech HeT BEIPpAsKEHUH, CYMMUPYIOIIUX OIIePAIlUU JJIsI BbIUC-
JIeHUS JOCTYIHOTO U OTJIOXKEHHOT0 OCTAaTKOB, HO o0erraio, 4To B riase 11,
Korja Mbl HAYYMMCS CO3[aBaTh BBIpAsKEHUS case, Bce OyaeT mopaboTaHO.
Ho gaske B TakoM BHJe 3aIpOC AOCTATOUYHO MOJIOH, UTOOBI YBUIETH, UTO
OA3aIPoCc reHepupyeT ABe CYMMBI M3 TabGJIUIILI transaction, KoToOpbIe II0-
TOM CpaBHUBAIOTCS cO cToJibmamMu avail_balance m pending_balance Ta6uiu-
el account. Y1 momsampoc, U OCHOBHOI 3aIpOC BKJIOUYAIOT yCJI0BUE (DUIBT-
pamum account_id = 1. Takum oO6pasoM, 3ampoc B eTo TelepelnHeii opme
OyzeT IPOBEPATH TOJBKO II0 OJHOMY CUETy 3a pas. B ciemyroiiem pasmiesie
MBI HAy4YMMCSA CO3IaBaTh OoJiee oOIITyio (hopMy 3almpoca, KoTopasd OyaeT
IIPOBEPATH 8Ce CUETA 34 OLHO BBITIOJIHEHUE.

CBsi3aHHbIe noa3sanpochbl

Bce mpuBemeHHEBIE 0 CUX TIOP 3alIPOCHI HEe 3aBUCEJIN OT CBOUX COEP KaInX
BBIPaKEeHUIi, T. €. MOTJIX BBLINOJHATHLCA CAMOCTOATEJbHO U IPEINCTABIATH
CBOU PE3YJIbTATHI AJsA IpoBepKu. Ces3arnmbLil nodsanpoc (correlated sub-
query), HAaIPOTUB, 3A6UCUM OT COJEPIKAIIETO BEIPAKEHNA, N3 KOTOPOTO OH
CcChLIaeTCs Ha OOWH uiau 6oJiee cTOJIOIOB. B oTsinume oT HECBABAHHOTO IO~
3ampoca, KOTOPHIM BBHIMOJHAETCS HEIOCPENCTBEHHO Ilepel] BBHIIOJHEHUEM
COJZIePIKAIIeT0 BHIPAYKEHUA, CBA3AHHBIN [IOI3aIIPOC BBIMIOJHAETCA II0 Pasy
LA KasKIOU CTPOKM-KaHAMaaTa (3TO CTPOKYM, KOTOPBIE IPEAIIONIOKUTEIb-
HO MOTYT OBITH BKJIOUEHBI B OKOHUATeJbHBIE pe3yabTarbl). Hampumep,
CJIEYIOIIUI 3aIIPOC MCIIOJb3YeT CBA3AHHBIN MOA3AIPOC AJS IMOACYeTa KO-
JMUEeCTBa CUETOB Y KaKJ0Oro KJINeHTa. 3aTeM OCHOBHOII 3aIIpoc BhIOHpaeT
TeX KJINEHTOB, Y KOTOPBLIX POBHO II0 JBa CUeTa:

mysql> SELECT c.cust_id, c.cust_type_cd, c.city
-> FROM customer ¢
-> WHERE 2 = (SELECT COUNT(=*)
->  FROM account a
->  WHERE a.cust_id = c.cust_id);
[ S o
cust_type_cd

|
+
|
|
|
|
|
+

5 rows in set (0.01 sec)

CcoliKa Ha ¢. cust_id B caMOM KOHIE IIOA3aIIPoca — 9TO TO, YTO AeJIaeT 3TOT
MOA3AIpPOC CBA3AaHHBIM. UTOOBI IMOA3AIPOC MOT BBIIOJHATHCS, OCHOBHOM
3aIIpoC JOJIXKEH IIOCTABJATE 3HAUEHUS IJIA C. cust_id. B mamHOM ciryuae oc-
HOBHOM 3aIIpocC M3BJIEKaeT 13 Ta0JUIILI customer Bce 13 CTPOK 1 BHIMOJIHSIET
IO OJHOMY IIOA3AIIPOCY IJIA BCeX KJMNEHTOB, IepeaBas B Hero COOTBETCT-
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Bytomui ID KameHTa Ipu KaskIoM BhIDOJHeHnU. Ecau moasanpoc Bo3Bpa-
miaeTt sHaueHue 2, ycjaoBrue (puabTpaluy BHITIOJTHAETCSI U CTPOKA A00aBIIs-
eTCs B Pe3yIbTUPYIONINi HaGop.

ITomumo YCJIOBI/Iﬁ PpaBeHCTBa CBA3aHHBbIE IIOA3aIIPOChl MOMHO IIPDMMEHATDH
B YCJIIOBUAX APYT'UX TUIIOB, TAKUX KaK YyCJIOBUE BXOKJAEHUA B AUaAIlla30H,
IIPOMUJIJIOCTPUPOBAHHOE HUXKE!:

mysql> SELECT c.cust_id, c.cust_type_cd, c.city
-> FROM customer ¢
-> WHERE (SELECT SUM(a.avail_balance)

-> FROM account a
-> WHERE a.cust_id = c.cust_id)
-> BETWEEN 5000 AND 10000;
Fomm - o= B P, +
| cust_id | cust_type_cd | city |
o o= B P, +
| 4 |1 | Waltham |
| 711 | Wilmington
| 11| B | Wilmington
[ S [ PR [ S +

3 rows in set (0.02 sec)

ATOT BapuaHT NPUBEJAEHHOTO paHee 3alIpoca HaXOAUT BCeX KJIMEHTOB, Uel
OO0IIMIA JOCTYIHBINA OCTATOK II0O BCEM CUETAM HAXOAWTCA B AUAMA30HE OT
5000 mo 10 000 monnapoB. VI cHOBa CBA3aHHBIN IMOA3AIIPOC BBIIIOJHAETCS
13 pas (1o pasy mJyia KasKAol CTPOKHU), ¥ KaKJ0e BRIIOJTHEeHNE TT013aIpoca
BO3BpAaIlaeT O0IUil OCTATOK IO CUeTaM JaHHOTO KJIMEeHTA.

B Konie npexasigyinero paszesia 6bLI0 IIPOJEeMOHCTPUPOBAHO, KaK IIPOBe-
PATH JOCTYIHBIA M OTJIOMKEHHLIN OCTATKY CUETA 10 TPAH3AKIIUAM, 3aperu-
CTPUPOBAHHEBIM II0 JaHHOMY CUETY, U s 00elllaJ II0Ka3aTh, KaK M3MEHUTh
mpuMep 1A 00paboTKM BCEX CUETOB 3a OJHO BHIIIOJIHEHME. BOT TOT IpuMep:

SELECT "ALERT! : Account #1 Has Incorrect Balance!’
FROM account
WHERE (avail_balance, pending_balance) <>
(SELECT SUM(<expression to generate available balance>)
SUM(<expression to generate pending balance>)
FROM transaction
WHERE account_id = 1)
AND account_id = 1

IIpu ncnosb30BaHUY CBA3aHHOT'O MOA3AIIPOCA BMECTO HECBA3AHHOTO OCHOB-
HOM 3aIIPOC MOJKET BBIIIOJTHATHCS BCETO JIUIIIb OOUH Pas, a Io3anpoc 0yaeT
BBIIIOJIHATHCA AJIA KaKI0To cueTa. BoT 00HOBJIeHHAA BePCUA:

SELECT CONCAT( "ALERT! . Account #', a.account_id,
" Has Incorrect Balance! ")
FROM account a
WHERE (a.avail_balance, a.pending_balance) <>
(SELECT SUM(<expression to generate available balance>)
SUM(<expression to generate pending balance>)
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FROM transaction t
WHERE t.account_id = a.account_id)

ITomzampoc Temeps BKJIOUAET yCI0OBUE QUILTPAIINY, CBs3bIBatotiee ID cue-
Ta TpaHsaknuu u ID cuera u3 0OCHOBHOrO 3ampoca. MamMenuicsa u 6JIOK Se-
lect — Temeph BMECTO KECTKO 3aIpOrPAMMUPOBAHHOIO 3HAYEHUA 1 OH IIy-
TeM KOHKaTeHanuu GOpMUPYeT peaynpekaenne, BKaouaroiiee ID cuera.

Onepartop exists

CBsi3aHHBIE IOA3AIIPOCHI UACTO UCIOJIb3YIOTCA B YCIOBUSAX PABEHCTBA U BXO-
JKIEHUS B JUATAa30H, HO CAMBIN PACIIPOCTPAHEHHBINH OIlepaTop, IpuMeHse-
MBIH B YCJIOBUSAX CO CBABAHHBIMY IIOA3AaIIPOCAMU, — 3TO OIIEPATOP exists (cy-
miecTByeT). OnepaTop exists mpuMeHAeTCA, ecau TpebyeTca MoKas3aTh, UTO
CBS3b €CTh, & KOJIMYECTBO CBsA3ell IPU 9TOM He MMeeT 3HaueHusA. Hanpumep,
CJIEAYIONTUII 3aIIPOC HAXOOUT BCE CUETa, AJS KOTOPBIX TPAH3aKIUA ObLiIa
BBHITIOJIHEHA B OIIPEJIeJIEHHBIN IeHb, 0e3 yueTa KOJITUUYeCTBA TPAaH3AKITUIA:

SELECT a.account_id, a.product_cd, a.cust_id, a.avail_balance
FROM account a
WHERE EXISTS (SELECT 1
FROM transaction t
WHERE t.account_id = a.account_id
AND t.txn_date = '2005-01-22")

IIpu ucmosnb3oBaHUM OllepaTopa exists moa3ampoc MOKeT BO3BpAIllaTh HU
OIHOM, OMHY UJIX MHOTO CTPOK, & YCJIOBUE IIPOCTO IIPOBEPSIET, BO3BPAIeHbI
JIX B pe3yJbTaTe BBHIMOJHEHUS IOA3aIpoca CTPOKU (BCe PABHO CKOJIBKO).
Ecau B3rasuyTh Ha 6JI0K select mogsampoca, MOKHO YBUAETh, UTO OH CO-
CTOUT M3 eJUHCTBEHHOTO JmTepasa (1); IJsa yCIOBUS OCHOBHOI'O 3ampoca
MMeeT 3HAUEeHNe TOJbKO UKMCJIO BO3BPAIIEHHBIX CTPOK, & YTO MMEHHO OBLIO
BO3BPAIIEHO IIO3aIIPOCOM — He BasKHO. IToz3anpoc MosKeT BO3BpAaIIaTh BCe,
YTO BaM B3IyMaeTCsd, KaK IIOKAa3hIBAeT CJIEAYIOINH MPUMep:

SELECT a.account_id, a.product_cd, a.cust_id, a.avail_balance
FROM account a
WHERE EXISTS (SELECT t.txn_id, "hello’, 3.1415927
FROM transaction t
WHERE t.account_id = a.account_id
AND t.txn_date = '2005-01-22")

Ho Bce ke mpu HMCIIOJB30BaHUU €xiStS MpPUMHATO 3amaBaTh select 1 muam
select *.

Jna moucka Imojg3amnpocoB, He BO3BPANIAIONINX CTPOKU, MOMKHO UCIIOJIb30-
BaTh U oepaTop not exists:

mysql> SELECT a.account_id, a.product_cd, a.cust_id
-> FROM account a
-> WHERE NOT EXISTS (SELECT 1
->  FROM business b
->  WHERE b.cust_id = a.cust_id);
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Fomm - o [ . +
| account_id | product_cd | cust_id |
o P [ . +
| 1 | CHK | 1]
| 2 | SAV | 1]
| 31 ¢CD | 1
| 4 | CHK | 2 |
| 5 | SAV | 2|
| 6 | CHK | 3
| 7 MM | 3|
| 8 | CHK | 4 |
| 9 | SAV | 4 |
| 10 | MM | 4 |
| 11 | CHK | 5
| 12 | CHK | 6 |
| 13 | CD | 6 |
| 14 | CD | 7|
| 15 | CHK | 8 |
| 16 | SAV | 8 |
| 17 | CHK | 9 |
| 18 | MM | 9 |
| 19 | CD | 9 |
o P [ . +

19 rows in set (0.04 sec)

ATOT 3amIpoC BBIABISAET BCEX KJIMEHTOB, ID KOTOpPBHIX HET B Tabuuile busi-
ness, — OKOJIBHBIN IIYTh JJIA IIOUCKA BCeX KINEHTOB-(PU3NUECKUX JIUIL.

MaHVII'IyHVIpOBaHVIe AadHHbIMA
C MOMOLLbIO CBAAI3aHHbIX NOA3arnpocoB

Jo cux mop B 3TO¥ rJ1aBe B KAYECTBE IIPUMEPOB IPUBOAUJINCH TOJIBKO BhIpa-
JKeHus select, HO 9TO He BHAYUT, UTO B APYTrux SQL-BhIpaKeHUAX IMMOA3a-
TIPOCHI He UCIOJIb3yIoTCcsa. OHU TaKKe IIMTUPOKO 3aJIeHICTBYIOTCA B BhIpasKe-
HUAX update, delete m insert, a cBABaHHBIE IIO3aIIPOCHI YACTO IPUMEHAIOT-
cs B BRIpasKeHUAX update m delete. BoT mpuMmep cBA3aHHOTrO IIoA3ampoca,
C IOMOIIIBLI0O KOTOPOTO H3MeHsAeTcs cToJiber last_activity_date TaGamirbr
account:

UPDATE account a
SET a.last_activity_date =
(SELECT MAX(t.txn_date)
FROM transaction t
WHERE t.account_id = a.account_id);

ITo BHIpaKeHNe KOPPEeKTUPYET BCe CTPOKU TaGJUIILI account (IMOCKOJIBKY
6JI0Ka where HeT), BLIOMpAs JaTy HMOCJeIHel omlepanuy A KasKI0To cueTa.
XoTsa KakeTcsa pasyMHBIM OKHIATh, UTO IJIA KaKJOro cueTa OyaeT cyIe-
CTBOBAaTh, II0 KpallHell Mepe, OlHA CBA3aHHAA C HUM OIlepalius, HO JyJIlle
IPOBEPUTEL HAJUUME TAKOHN omepamuu, IpexJe UYeM MObITaThCsId OOHOBUTH
crosber; last_activity date. B mpoTHBHOM cjydae B CTOJIOIe HOSBUTCS
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3HayeHue null, MOCKOJBKY II0 IIOJ3aIIpocy He OyaeT BO3BPAIlleHO HU OJHOM
cTpoKu. BoT Apyroii BapuaHT BeIpasKeHus update, HA 9TOT pas3 UCIIOJIb3YIO-
muii 6JI0K where co BTOPBIM CBSI3aHHBIM IIOA3AIIPOCOM:

UPDATE account a
SET a.last_activity_date =

(SELECT MAX(t.txn_date)

FROM transaction t

WHERE t.account_id = a.account_id)
WHERE EXISTS (SELECT 1

FROM transaction t

WHERE t.account_id = a.account_id);

ATu ABa CBA3AHHLIX II0A3AIIPOCa UAEHTUYHEI, 38 UCKJIIOUEeHNEM OJIOKOB Se-
lect. OgHako moasampoc 6J0Ka Set BBIMOJHSETCS, TOJbKO €CJIU YCJIOBIE
6Ji0Ka where BeIpakeHusa update umctuHHO (true) (T. e. IJd cueTa Oblaa Hali-
IeHa, 10 Kpatlineii Mmepe, ogHa oneparusd). TakuMm o6pa3oM HaHHbBIE CTOJIOIA
last_activity_date samuineHsl OT lepe3allucyu 3HaueHueM null.

CBszaHHBIE MOA3aIIPOCHI OOBIYHBI M B BhIpasKeHUaAX delete. Hampumep,
B KOHIle KaKIOTO MecsAlla 3aIllyCKaeTcs CIleHapuil, YVHUUYTOMKAIOIUNA He-
HY)XHbBIEe JaHHLIE. ITOT CIleHApuii MOKeT BKJIIUATh CJeAYVIOIee BhIparke-
HHe, KOTopoe yaajseT us Tabauibl department maHHbIe, He MMeIOIUe J0-
YepHUX CTPOK B TabJIHIle employee:

DELETE FROM department
WHERE NOT EXISTS (SELECT 1
FROM employee
WHERE employee.dept_id = department.dept_id)

IIpu wMCIONB30BAaHMHM CBA3AHHBIX IIO[3aIPOCOB B BRIpasKeHMAX delete
B MySQL Heo6X0[1uM0 IIOMHUTh, YTO IICEBIOHUMBI TaOIUIL He JOIYyCKaIOTC
HHU B KOEM cjIydae. BoT mouemMy B 3TOM MOA3AIPOCE IPUXOIUIOCH NCIOIb30-
BATh IIOJIHOE UMA Ta0auibl. [[Jis GOJBIINHCTBA APYrUX cepBepoB BIl Mosx-
HO OBLIO OBI CHAOAUTEL TAOIHUIIELI department u employee ICEeBAOHNMAMMU:

DELETE FROM department d

WHERE NOT EXISTS (SELECT 1
FROM employee e
WHERE e.dept_id = d.dept_id);

Ncnonb3oBaHue noasarpocos

TenepL, Korjga Bbl 3BHAKOMBI C Pa3sHBIMUM THUIIaMU II0A3aIIDOCOB M Pa3dHbIMU
oIepaTopaMu, ¢ IOMOIbI0O KOTOPEIX MOKHO B3aMMOIeiiCTBOBATE C TabJIu-
IIaMu, BO3BpallleHHBIMHU IIOA3allIpoCaMM, IIOpa pacCMOTpPEeTb MHOMECTBO
Ccoco00B MCIIOJIb30BAHUA IIOA3AIPOCOB JJIA IIOCTPOSHM S MOITHLIX SQL-BbI-
pasxenuii. B ciemyromux Tpex pasgenax OyaeT MPOAeMOHCTPUPOBAHO, KaK
II0A3aIIPOChI MOT'YT Yy4aCTBOBATH B IIOCTPOEHUNHU CIIEITNAJIBbHBIX Ta6.TII/II.I, CO03-
JaHNH YCJIOBUUA 1 (DOPMUPOBAHUU CTOJIOIOB 3HAUEHUN B PE3YIbTUPYIOIIUX
Habopax.
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I'Io.q3anpocm KaK UCTOYHUKWN AaHHbIX

Pamee B ritaBe 3 roBOpUIIOCH, UTO B OJI0Ke from BeIpaskeHuA select ykasbIBa-
I0TCA Mabaulbl, KOTOPhIe OYAYT MCIIOJb30BAaThCA 3ampocoM. IIOCKOIBKY
moasamnpoc GopMHupPyeT TaGJHUIY, COAEPIKAIIYI0O CTPOKY U CTOJIOIILI JaHHBIX,
a0COJIIOTHO JOIYCTUMO BKJIIOUATH IIOA3AIIPOChkl B 00K from. XoTsd Ha mep-
BBII B3IVIAL 9TO MOJKET IOKa3aThCA JIIOOOIBITHON BO3SMOXKHOCTBIO 0€3 0CO-
OBbIX IPEUMYIIECTB, HO MCIIOJIb30BAaHMe II03alIPOCOB B KauecTBe TabJIuIl —
OIUH M3 CAMBIX MOII[HBIX WHCTPYMEHTOB, JOCTYIIHBIX IIPY HAIIMCAHUU 3a-
npocoB. BoT mpocToit mpumep:

mysql> SELECT d.dept_id, d.name, e_cnt.how_many num_employees
-> FROM department d INNER JOIN
-> (SELECT dept_id, COUNT(*) how_many
-> FROM employee
->  GROUP BY dept_id) e_cnt
-> ON d.dept_id = e_cnt.dept_id;

Fommm oo o Ry +
| dept_id | name | num_employees |
o Py Ry +
| 1 | Operations | 14 |
| 2 | Loans | 1]
| 3 | Administration | 3|
Fommmmm - oo E Ry — +

3 rows in set (0.04 sec)

B asTom npumepe moasamnpoc Gopmupyer cumcok ID orTpesoB ¢ ykasaHuem
KOJIMUeCTBa COTPYAHUKOB, MPUIINCAHHBIX K KayKJOMy oTaexy. BoT Tabiu-
1a, copMUpPOBaHHASA IOA3aTTPOCOM:

mysql> SELECT dept_id, COUNT(x) how_many
-> FROM employee
-> GROUP BY dept_id;

B P, [ P, +
| dept_id | how_many |
oo R +
| 1 14 |
| 2| 1
| 31 3]
oo o +

3 rows in set (0.00 sec)

ITogsampoc HasBaH e_cnt M coefuHeH ¢ TabauIei department mo CTOJIOITY
dept_id. ITocye aToro ocHoBHOII 3ampoc ussiaekaetT ID oTaesna u umsa us Tao-
Jauiel department, a TaKkKe KOJIUYECTBO COTPYAHUKOB U3 MoA3amnpoca e_cnt.

ITomsampocsl, ucIoIb3yeMble M (POPMUPOBAHUSA TAOJIUI], JOJKHBI OBITH
HEeCBA3aHHBIMU,; OHHU BBIIIOJIHAKTCA II€PBBIMH, U IIOJIYYE€HHBIE Ta6JII/II_U:I
TOAIeP;KUBAIOTCS B TAMATH, ITIOKA OCHOBHOM 3aIIpoC 3aBepIlaeT BLITOJIHE-
Hue. Ilogsampockl mpeaaaraloT HeoObIUalHy0 T'MOKOCTh HMPW HATHMCAHUU
3anpocoB. C UX MTOMOIIBI0 MOKHO BBIXOAUTH MaJIEKO 3a Ipefesabl Habopa
IOCTYIIHBIX TaOJIUI], CO3aBaTh IPAKTUUECKH JIf000e IMpecTaBIeHIe Heo0-
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XOIMMBIX TAaHHBIX U 3aTeM COeIUHATH 9Ty TAOJUILYy C APYTUMH TaOIHUIIaMU
WJIn Tabaumnamu, cpopMUPOBAHHLIMU MMoA3anpocamu. Temepb co3gaTh OT-
yeT uau chopMUpPOBaATh HAOOD HJAHHBIX IJIS BHEIITHUX CHUCTEM MOMKHO C IIO-
MOIIIBIO eIMHCTBEHHOTO 3a1rpoca. PausbIiie 1ist 5Toro TpedoBaoch HECKOJIb-
KO 3aIIPOCOB MJIY MCIIOJIb30BAHME IIPOIEYPHOTO sI3bIKA.

dopmupoBaHue Tabnuy,

C moMOIIbI0 TOA3aIIPOCOB MOYKHO KaK Pe3IOMUPOBATH NUMEIOIIecs JaHHbIe,
Tak u GopMHUPOBATH JaHHBIE, KOTOPLIX B BIl HeT HU B Kakoii dopme. Ha-
nmpuMep, TpedyeTcs CrpyHInpPOBATh KJINEHTOB II0 JeHEeKHBIM CyMMaM, Pas-
MeIeHHBIM Ha JEeMO3UTHBIX CUeTaX, HO UCII0Jb30BATh JJIA 9TOr'0 OIMUCAHUS
rpymi, He xpaHamueca B Bll. Craskem, Hago pas3buTh KJIUEHTOB Ha cJe-
IYIOIlye TPYIIIbI:

I'pynna HuxHuii mpemena BepxHuii npegen
(mosmapoB) (mommapoB)

Small Fry (Menkxora) 0 4 999,99

Average Joes (cepegHAKH) 5000 9 999,99

Heavy Hitters (Ta:xesoBecshr) 10 000 9999 999,99

Y0651 cHhOPMUPOBATE 3TU I'PYIIIBI B pAMKaX OLHOTO 3a1Ipoca, moTpedyercs
croco0 ompeneseHUs 3TUX Tpex rpynn. IlepBeIil miar — cosjgaThk 3ampoc,
hopMuUpPyIOMNii ONTMCAHUSA I'PYIIIL:

mysql> SELECT 'Small Fry' name, 0 low_limit, 4999.99 high_limit

-> UNION ALL
-> SELECT "Average Joes' name, 5000 low_limit, 9999.99 high_limit
-> UNION ALL
-> SELECT 'Heavy Hitters' name, 10000 low_limit, 9999999.99 high_limit;
oo Fommmmmo - R +
| name | Tow_limit | high_limit |
o - [ P +
| Small Fry \ 0 | 4999.99 |
| Average Joes | 5000 | 9999.99 |
| Heavy Hitters | 10000 | 9999999.99 |
o R — S — +

3 rows in set (0.00 sec)

3Iech ¢ IIOMOIIBIO ollepaTopa AJaA paboTel ¢ HabopaMmu union all (oO0bemu-
HUTH BCe) Pe3YJAbTaThI TPEX OTAEJbHBIX 3aIIPOCOB CBOASATCS B OMAUH PE3YJIb-
Tupyoomui Habop. Kamasiii 3anpoc moyydaeT Tpu JuTepasia. Pe3yabTaThl
9TUX TPEX 3aIPOCOB 00BbEAUHAIOTC NI (DOPMUPOBAHUS TAOJIUIIBI, COCTOS-
e u3 Tpex CTPOK U TPex cToJibmoB. Temeps y HAC eCTh 3amIpoc AJaA (hopMu-
poBaHUS HEOOXOAMMBIX IpyIIil. ETro MOXHO IIOMECTUTh B OJIOK from Apyroro
3ampoca 1A GOPMUPOBAHUA I'PYII KJIUEHTOB:

mysql> SELECT groups.name, COUNT(*) num_customers
-> FROM
-> (SELECT SUM(a.avail_balance) cust_balance
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-> FROM account a INNER JOIN product p

-> ON a.product_cd = p.product_cd

->  WHERE p.product_type_cd = "ACCOUNT'

-> GROUP BY a.cust_id) cust_rollup INNER JOIN

-> (SELECT 'Small Fry' name, 0 low_limit, 4999.99 high_limit
->  UNION ALL

->  SELECT "Average Joes' name, 5000 low_limit,

-> 9999.99 high_limit

-> UNION ALL

->  SELECT 'Heavy Hitters' name, 10000 low_limit,

-> 9999999.99 high_limit) groups

-> ON cust_rollup.cust_balance

-> BETWEEN groups.low_limit AND groups.high_limit
-> GROUP BY groups.name;

Ry S +
| name | num_customers |
oo oo +
| Average Joes | 2 |
| Heavy Hitters | 4
| Small Fry \ 5 |
R oo +

3 rows in set (0.01 sec)

B 6ioxe from mmeeTcs ABa IoAsampoca: IMEPBBIM moasampoc, cust_rollup,
BO3BpAIIlAeT OO OCTATOK IO JeIO3UTHBIM CUETAM [JIA KaXKI0r0 KJINEeHTA,
a BTOPOI IIOA3aIIpoc, §roups, popMupyeT TabauIly, COAEPKAIIYIO0 TPU I'PYII-
bl KJINEeHTOB. BoT Tabauia, creaeprpoBaHHasA HOA3aIpocom cust_rollup:

mysql> SELECT SUM(a.avail_balance) cust_balance
-> FROM account a INNER JOIN product p
-> ON a.product_cd = p.product_cd
-> WHERE p.product_type_cd = "ACCOUNT’
-> GROUP BY a.cust_id;

| 4557.75 |
| 2458.02 |
| 3270.25 |
| 6788.98 |
| 2037.97 |
| 10122.37 |
| 5000.00 |
| 3875.18 |
| 10971.22 |
| 23575.12 |
| 38552.05 |

11 rows in set (0.05 sec)

3ateMm TalbiunIla, CreHePUPOBAHHAS IOA3AIPOCcCOM cust_rollup, coemuHseTCs
¢ TabJIMIe §roups MOCPEeNCTBOM YCIOBUA BXOMKIeHNA B nruanasoH (cust_rol-
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lup.cust_balance BETWEEN groups.low_limit AND groups.high_limit). Haxo-
Hell, COefUHeHHbIe JaHHbIe TPYINNPYIOTCA U HOJCUNTHIBAETCA YUCJIO0 KIIU-
€HTOB B KaXKJ0U IpyIe A (GopMUPOBAHUA OKOHUATEJIBHOTO PE3YILTUDY-
folrero Habopa.

Koueuno, M0XHO OBIJI0 OBI He MCIOJB30BATE IIOA3AIPOC, a IIPOCTO CO3AATH
TOCTOAHHYIO TaOJUITY AJA XpaHeHusa onucanuii rpymni. IIpu Takom moaxo-
Ie uepes HekoTopoe Bpemsa BJl msobuoBasia 6bI HEOOJIBITUMU CIEI[HATIb-
HBIMU TAOJIUIAMY, IPUUUHLI TOABJIEHUA KOTOPBIX MaJjJ0 KTO IIOMHUJ OBI.
Mue mpuxoauiaoch padboTaTh B cpefax, rae mojb3oBatenaam BJI mosBoJs-
JIOCH CO3IaBaTh COOCTBEHHBIE TAOMHUILI AJIA CIeINAJbHBIX Meseii. Pesynn-
TaThl OBLIU IIPOCTO T'YOUTENbLHBIMHU (TaOJMUITBI, He BKJIIOUEHHBIE B pe3epB-
HbIe KOIIMM; TAaOJUIIbI, IOTEPAHHBIC IIPU OOHOBJIEHUIX CepBepa; IPOCTOU
cepBepa m3-3a IMpobJeM pacipenesieHnsa IaMaTh U T. 1.). OgHaxko, BOOpy-
JKMBIIIMCH 3aIIPOCAMM, MOYKHO IIPUAEPIKUBATLCA IMOJUTHUKMI, IIPU KOTOPOK
TabauIrsl godaBasgioTesa B B, ToIbKO ecii eCTh OUeBUAHAA HEOOXOAUMOCTH
XPaHEeHNs HOBBLIX JAHHBIX.

I'Iop,3anpocm, OoOpneHTNnpoBaHHbIE Ha 3aaa4un

B cucremax, HCIIOJIBL3YEeMBIX IJIS CO3JAaHUA OTUETOB MJIN HAOOPOB JaHHBIX,
YaCcTO BCTPEUAIOTCA CJAEAYIONIE 3aIIPOCHI:

mysql> SELECT p.name product, b.name branch,
-> CONCAT(e.fname, " ', e.lname) name,
-> SUM(a.avail_balance) tot_deposits
-> FROM account a INNER JOIN employee e
-> ON a.open_emp_id = e.emp_id
-> INNER JOIN branch b
-> ON a.open_branch_id = b.branch_id
-> INNER JOIN product p
-> ON a.product_cd = p.product_cd
-> WHERE p.product_type_cd = "ACCOUNT’

-> GROUP BY p.name, b.name, e.fname, e.lname;
o o Fom oo S — +
| product | branch | name | tot_deposits
S Ry S R +
| certificate of deposit | Headquarters | Michael Smith | 11500.00 |
| certificate of deposit | Woburn Branch | Paula Roberts | 8000.00 |
| checking account | Headquarters | Michael Smith | 782.16 |
| checking account | Quincy Branch | John Blake | 1057.75
| checking account | So. NH Branch | Theresa Markham | 67852.33
| checking account | Woburn Branch | Paula Roberts | 3315.77
| money market account | Headquarters | Michael Smith | 14832.64 |
| money market account | Quincy Branch | John Blake | 2212.50 |
| savings account | Headquarters | Michael Smith | 767.77 |
| savings account | So. NH Branch | Theresa Markham | 387.99
| savings account | Woburn Branch | Paula Roberts | 700.00
gy B Sy Iy +

11 rows in set (0.02 sec)
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ATOT 3aIIPOC CYMMUPYET BCE OCTATKU AEMO3UTHBIX CUETOB II0 THUIY CUETa,
COTPYAHUKY, OTKPBIBIIIEMY CUETa, ¥ OTAEJeHUSIM, B KOTOPBIX OBIIN OTKPHI-
THI cyeTa. Ec/iu BHUMAaTe/JIbHee IOCMOTPETh Ha 3alIPoC, YBUAMM, UTO TAabOIH-
eI product, branch u employee HYKHBI TOJBKO B II€JISIX OTOOPAYKEHUSI U UTO
Bce HeoOxoamuMoe s rpynnupoBKu (product_cd, open_branch_id, open_emp_id
u avail_balance) ects B Tabauite account. ITosTomy 3amauy mo popMupoBa-
HUIO TPYIII MOKHO OBIJI0 ObI BRIAEJIUTH B IOA3aIIPOC, a 3aTeM IJIA IoJIyJe-
HUS HYKHOTO Pe3yJabTaTa COeIUHUTHL OCTaJbHBIE TPU TAOGJUIILI ¢ TabJIu-
1eil, creHepUPOBaHHOI moA3anpocoM. Bor nogsanpoc rpynInupoBKU:

mysql> SELECT product_cd, open_branch_id branch_id, open_emp_id emp_id,
-> SUM(avail_balance) tot_deposits
-> FROM account
-> GROUP BY product_cd, open_branch_id, open_emp_id;

| product_cd | branch_id | emp_id | tot_deposits |
[ R [ S [ S [ PR +
| BUS | 2 | 10 | 9345.55 |
| BUS | 4 | 16 | 0.00 |
| CD | 1 1] 11500.00 |
| CD | 2 | 10 | 8000.00 |
| CHK | 1 1 782.16 |
| CHK | 2 | 10 | 3315.77 |
| CHK | 3 13 | 1057.75

| CHK | 4 | 16 | 67852.33 |
| MM | 1 1 14832.64 |
| MM | 3 13 | 2212.50 |
| SAV | 1] 1 767.77 |
| SAV | 2 | 10 | 700.00 |
| SAV | 4 | 16 | 387.99 |
| SBL | 3 13 | 50000.00 |
[ S [ S [ S [ SRR +

14 rows in set (0.01 sec)

ITO — cepille 3aIpoca; BCe OCTAJIbHBIE TAOJHUILI HYXKHEI TOJBKO IJIA TOIO,
tITO6I:I O6eCHe‘II/ITB OCMBICJIEHHBI€ CTPOKMU IJIA IIAIIKX Ta6JII/I]'_'LI>I BMECTO UM€EH
CTOJIOIIOB BHEIITHUX KJIroueil product_cd, open_branch_id m open_emp_id. Cie-
IYIOIIUH 3aIIPOC BKJIIOUAET 3aIIPOC K TaOJIUIIE aCCouNt B KAUeCTBe MOA3aIIpoca
¥ COEQUHSIET PEe3YJILTUPYIOIIYIO TAOJIUIY C TPEMS OCTAJILHBIMY TAOIUITAMI:

mysql> SELECT p.name product, b.name branch,

-> CONCAT(e.fname, ' ', e.lname) name,

-> account_groups.tot_deposits

-> FROM

-> (SELECT product_cd, open_branch_id branch_id,
-> open_emp_id emp_id,

-> SUM(avail_balance) tot_deposits

-> FROM account

->  GROUP BY product_cd, open_branch_id, open_emp_id) account_groups
-> INNER JOIN employee e ON e.emp_id = account_groups.emp_id

-> INNER JOIN branch b ON b.branch_id = account_groups.branch_id
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->

-> WHERE p.product_type_cd = "ACCOUNT';

INNER JOIN product p ON p.product_cd = account_groups.product_cd

o S Fommm o L — +
| product | branch | name | tot_deposits
o oo Fom o F S —— +
| certificate of deposit | Headquarters | Michael Smith | 11500.00 |
| checking account | Headquarters | Michael Smith | 782.16 |
| money market account | Headquarters | Michael Smith | 14832.64
| savings account | Headquarters | Michael Smith | 767.77 |
| certificate of deposit | Woburn Branch | Paula Roberts | 8000.00 |
| checking account | Woburn Branch | Paula Roberts | 3315.77
| savings account | Woburn Branch | Paula Roberts | 700.00 |
| checking account | Quincy Branch | John Blake | 1057.75
| money market account | Quincy Branch | John Blake | 2212.50 |
| checking account | So. NH Branch | Theresa Markham | 67852.33
| savings account | So. NH Branch | Theresa Markham | 387.99
S Sy Sy Ry +

11 rows in set (0.00 sec)

S moHMMAarlo, UTO «HA BKYC U IIBET TOBApUIIell HET», HO 9TOT BapUaHT 3a-
mpoca MHe HPaBUTCA HAMHOTO 06OJIbIlle, yeM OOJIbINIad IMJIOCKAasA BepPCHUS.
U o moixeT GbICTPEE BBITIOJHATHCS, IIOTOMY UYTO I'PYIIIUPOBKA ITPOBEeHA
0 HeOOJIBIIIUM CTOJIOIaM BHEITHUX KJroued (product_cd, open_branch_id,
open_emp_1id), a He MO cTOJOIIAM, IIPEAIOJOKUTEIHLHO COAEPIKAIIIUM AJINH-
HbIe cTpoKHU (branch. name, product.name, employee. fname, employee. 1name).

Moasanpocbl B ycnoBusix punbTpaumnm

Bo MmHOTMX TpuMepax AaHHOM TJIaBBI ITOA3AIPOCHI UCIOJIb3YIOTCA KAK BBI-
pa'keHUs B YCJIOBUAX (PUIBTPAIIUU, IOITOMY IJid Bac He OyAeT CIOpIpHU-
30M, UTO 3TO OJHO M3 OCHOBHBIX IIPHMMeHeHuI moasampocoB. Ho yciaoBus
duabTpanuM, UCIOJb3YIONINe MOA3aIIPOChl, BCTPEYAIOTCS He TOJIBbKO B 6JI0-
Ke where. Hampumep, ciaeayoIiuii 3amrpoc UCIOJIb3yeT 0JI0K having A mo-
WCKA COTPYAHUKA, OTKPHIBIIIEr0 HANOO0IbIIee KOJIUIECTBO CUETOB:

mysql> SELECT open_emp_id, COUNT(x) how_many

-> FROM account
-> GROUP BY open_emp_id
-> HAVING COUNT(*) = (SELECT MAX(emp_cnt.how_many)
->  FROM (SELECT COUNT(*) how_many
-> FROM account
-> GROUP BY open_emp_id) emp_cnt);
o Fomm e +
| open_emp_id | how_many |
oo Fommmmmm o +
| 11 8 |
oo Fommmm oo +

1 row in set (0.01 sec)

ITomsampoc 6yioka having HaXoAWT MaKCHUMAaJbHOE UMCJIO CUETOB, OTKPHI-
TBIX OOJHUM COTPYIHMKOM, a OCHOBHOM 3aIlpoC HAXOAUT COTPYIHUKA, OT-
KPBIBIIIETI'O 3TO KOJIHNYECTBO CUETOB. Ecanu 6BI C HaI/I6OJIbH_II/IM YuCcJIOM OT-



190 Mnasa 9. MNMogzanpochbl

KPBITBIX CUETOB OBLIM CBA3aHBI HECKOJBKO COTPYAHUKOB, 3aIIPOC BO3BpAa-
TUJI GBI HECKOJIBbKO CTPOK.

Moa3anpocbl Kak reHepaTopbl Bbipa>KeHUN

B sToM mociennem pasnese TIaBBHI A 3aBEpPIIy TEMY, C KOTOPOI Hayas, —
CKaJApHBIE IIOJ3alIPOCHI, BO3BPAIIAIOIIe OOUH CTOJIOEI 1 OZHY CTPOKY.
Kpowme ycnoBuit punabrpanuy ckajiapHbIe HOA3AIPOCH IPUMEHUMEI Bese,
e MOXKeT IMOSBIATHLCA BhIparkeHne, BKJIUas 0JJ0Ku select m order by 3a-
mpoca u 6JI0K values (3BHaUeHMA) BRIPAXKEHUA insert.

Pamnee B aT0ii ry1aBe, B pasngeine «Ilogsampockl, OpMeHTHPOBAHHEIE HaA 3a/1a-
um», OBLIO MOKA3aHO, KAK C IIOMOIIBIO II0A3AIIPoca OTAEJIUTh MeXaHU3M
TPYIIUPOBKY OT OCTAJBHOTO 3ampoca. BoT BapuaHT TOTO »Ke 3aImpoca, 1c-
MMOJIB3YIOIUI ITOA3AIIPOCHI C TOM K€ I[eJIbI0, HO II0-APYTroOMY:

mysql> SELECT
-> (SELECT p.name FROM product p
->  WHERE p.product_cd = a.product_cd
-> AND p.product_type_cd = "ACCOUNT') product,
-> (SELECT b.name FROM branch b
->  WHERE b.branch_id = a.open_branch_id) branch,
-> (SELECT CONCAT(e.fname, ' ', e.lname) FROM employee e
->  WHERE e.emp_id = a.open_emp_id) name,
-> SUM(a.avail_balance) tot_deposits
-> FROM account a

i oo S +

| product branch name tot_deposits

g +
NULL Woburn Branch | Paula Roberts 9345.55
NULL So. NH Branch | Theresa Markham 0.00

Michael Smith
Paula Roberts
Michael Smith
Woburn Branch | Paula Roberts

| \
+ +
| | |
| | |
certificate of deposit | Headquarters | | |
| | |
\ | \
\ | |
Quincy Branch | John Blake | 1057.75 |
\ | |
| | |
| | |
\ | \
\ | \
| | \
| | |
+ +

+
|
4
\
\
|
certificate of deposit | Woburn Branch
checking account | Headquarters
checking account
checking account
| So. NH Branch | Theresa Markham
| Headquarters Michael Smith
| Quincy Branch | John Blake
| Headquarters Michael Smith
| Woburn Branch | Paula Roberts
| So. NH Branch | Theresa Markham
| Quincy Branch | John Blake
+

|

|

|

|

|

|

|

| checking account

| money market account
| money market account
| savings account
| savings account
| savings account
| NULL
+

14 rows in set (0.01 sec)

Me:xay sTUM 3aIpocOM W HPUBEIEHHOUW paHee Bepcuell, MCIOJb3YIoIIel
mozasanpoc B 6J10Ke from, ecTh 1BA OCHOBHBIX Pa3JIAUYNA:

e BwmecTo coeguueHus Tabaui product, branch m employee ¢ JaHHBIMU CUe-
Ta B OJIOKe select MCHOJB3YIOTCA CBA3aHHBIE CKaJAPHBIEC MOA3AIIPOCH
IJI MOMCKAa TUIIA cUueTa, OTAeJeHUA U COTPYAHUKA.
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¢ PegyabpTupylomuii Habop comep:KuT 14 cTpok, a e 11, u Tpu TuIa cue-
TOB —null.

Tpy mOmOIHWUTENIbHBIE CTPOKM IOABJIAIOTCA B Pe3yJIbTHUPYIOIIEM Habope
TOTOMY, YTO IPeIbIAYINas BepcusA 3ampoca BKJIOYAa ycjaoBue (QUIbTpa-
muu p.product_type_cd = "ACCOUNT . OTOoT GHIABTP MCKJIIOYAJ CTPOKM IJIA
cueToB TunoB INSURANCE (ctpaxoBka) u LOAN (ccynma), Hampumep He-
OoJIbIIINE CCYAbl KOMMEPUECKUM IpeAnpuATusaM. IIocKoIbKy B 9TOI Bep-
CHUU 3aIIpoca HeT cCoeAUHEeHUs ¢ Tabaumei product, HET BOBMOYKHOCTU BKJIIO-
YUTh YCJIOBUE (PUILTPAIIMM B OCHOBHOU 3ampoc. CBA3aHHBIN ITOA3aIpoC
K Tabuuie product BKJIIOYAET 3TOT (GUIBTP, HO €AUHCTBEHHBIN ITPOM3BOLU-
MBI UM s(peKT — yxKasaume null BmecTo Tuma cuera. Eciau xoruTe m3ba-
BUTBCS OT JOMOJHUTEIBHBIX TPEX CTPOK, MOYKHO COeINHUTH TabaAUILy product
¢ TabsuIteit account ¥ BKJIIOUUTH YCI0BUE (PUIBTPAIIUY UJIU IIPOCTO CAEIATH
cJaenyroIlee:

mysql> SELECT all_prods.product, all_prods.branch,

-> all_prods.name, all_prods.tot_deposits

-> FROM

-> (SELECT

-> (SELECT p.name FROM product p

-> WHERE p.product_cd = a.product_cd

-> AND p.product_type_cd = "ACCOUNT') product,

-> (SELECT b.name FROM branch b

-> WHERE b.branch_id = a.open_branch_id) branch,

-> (SELECT CONCAT(e. fname, ', e.lname) FROM employee e

-> WHERE e.emp_id = a.open_emp_id) name,

-> SUM(a.avail_balance) tot_deposits

->  FROM account a

->  GROUP BY a.product_cd, a.open_branch_id, a.open_emp_id) all_prods

-> WHERE all_prods.product IS NOT NULL;
o= [ ST [ R o= +
| product | branch | name | tot_deposits |
o R S R +
| certificate of deposit | Headquarters | Michael Smith | 11500.00 |
| certificate of deposit | Woburn Branch | Paula Roberts | 8000.00 |
| checking account | Headquarters | Michael Smith | 782.16 |
| checking account | Woburn Branch | Paula Roberts | 3315.77 |
| checking account | Quincy Branch | John Blake | 1057.75 |
| checking account | So. NH Branch | Theresa Markham | 67852.33 |
| money market account | Headquarters | Michael Smith | 14832.64 |
| money market account | Quincy Branch | John Blake | 2212.50 |
| savings account | Headquarters | Michael Smith | 767.77 |
| savings account | Woburn Branch | Paula Roberts | 700.00 |
| savings account | So. NH Branch | Theresa Markham | 387.99 |
S [ T [ [ RSP +

11 rows in set (0.01 sec)

Temeps, mocyIe TOMEIeH!A TPebIIYIIEero 3aIpoca B ToA3anpoc (Ha3BaHHBIH
all_prods) m mo6aBIeHUS YCIOBUA (GUILTPAIINY IJIA UCKIIOUeHNA 3HAUSHU I
null croxbia product, sampoc Bo3BpariaetT xkegaeMmbie 11 cTpok. B urTore mo-
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JyJaeM 3ampoc, I'/ie BBIIOJJHAETCS IPYIIIHNPOBKA TOJBKO HeoOpaboTaHHBIX
JaHHBIX TAOJUIBI ACCOUNT, a 3aTeM Pe3yJILTAT IPUYKPAIIUBAETCSA C IIOMO-
IBI0 JAHHBIX U3 TPeX APYyrux tadaui. 1 Bce 9T0 6e3 8caKuX coeduHeHUl.

Kak ormeuasioch paHee, CKaJsApHbIE II03aIPOCHI TOMKE MOTYT MOABISATHCS
B GsoKe order by. Ciaemyroinuii 3ampoc WM3BJIeKaeT JaHHBIE COTPYAHUKOB,
OTCOPTHUPOBAHHBIE IO (PaMUIUAM HAYAIBHUKOB COTPYTHUKOB U 3aTeM IIO
daMUIAAM CAMUX COTPYIHUKOB:

mysql> SELECT emp.emp_id, CONCAT(emp.fname, " ', emp.lname) emp_name,
-> (SELECT CONCAT(boss.fname, ' ', boss.lname)
-> FROM employee boss
->  WHERE boss.emp_id = emp.superior_emp_id) boss_name
-> FROM employee emp
-> WHERE emp.superior_emp_id IS NOT NULL
-> ORDER BY (SELECT boss.lname FROM employee boss
->  WHERE boss.emp_id = emp.superior_emp_id), emp.lname;

S, o oo +
| emp_id | emp_name | boss_name
oo oo R — +
| 14 | Cindy Mason | John Blake

| 15 | Frank Portman | John Blake |
| 9 | Jane Grossman | Helen Fleming

| 8 | Sarah Parker | Helen Fleming

| 7 | Chris Tucker | Helen Fleming

| 13 | John Blake | Susan Hawthorne |
| 6 | Helen Fleming | Susan Hawthorne |
| 5 | John Gooding | Susan Hawthorne |
| 16 | Theresa Markham | Susan Hawthorne |
| 10 | Paula Roberts | Susan Hawthorne |
| 17 | Beth Fowler | Theresa Markham |
| 18 | Rick Tulman | Theresa Markham

| 12 | Samantha Jameson | Paula Roberts |
| 11 | Thomas Ziegler | Paula Roberts |
| 2 | Susan Barker | Michael Smith

| 3 | Robert Tyler | Michael Smith

| 4 | Susan Hawthorne | Robert Tyler
oo Fom e Fom oo +

17 rows in set (0.01 sec)

ATOT 3amIpOC HCIOJb3yeT ABAa CBA3AHHBIX CKAJSIPHBIX IIOA3AIIPOCa: OJUH
B 6JIOKe select, M3BJIEKAIOIIUIA MOJHOE MMSA PYKOBOLUTENS KaXKIOI'0 CO-
TPYAHUKA, a IPYroi B OJI0Ke order by, BO3BPAIAIOIUI TOJLKO (haMUIHIIO
PYKOBOIUTEJA COTPYAHUKA IJIs IleJiell COPTUPOBKH.

Hapsany ¢ npuMeHeHVMEM CKaJAPHBIX IOA3AaIPOCOB B BBIPAKEHUM Select
MOXKHO HCIIOJIb30BaTh HECBA3aHHbBIE CKAJAPHBIE II0A3aIIPOCHI, GOPMUPYIO-
e 3HAUEeHUs JIA BeIpaskeHUa insert. Hampumep, mpeamnosiaraeTcsa cos-
JlaTh HOBYIO CTPOKY cueTa. IIpeocTaBiieHEI CIEAYIONINE TaHHBIE:

e Tun cuera («savings account»)

o ®depepanbabiil ID kanenTa («555-55-5555»)
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e HaspaHue oTJeIeHNsA, B KOTOPOM ObLI OTKPEIT cueT («Quincy Branch»)
e Uwmsa u pamMuiand onepanuoHncTa, oTKpoIBiIero cuet («Frank Portman»)

IIpexme ueM MOKHO OyAEeT CO3JATh CTPOKY B Ta0JIMIle account, MOHALOOUT-
csd HAWTH 3HAUEHUA KJOUEel BceX 3TUX DJIEMEHTOB JAaHHBIX, YTOOLI 3aII0JI-
HHUTBL CTOJIOIbI BHEINMHUX KJouell Tabaunbl account. CmesaTh 3TO MOMKHO
IBYMs CIIOCOOAMM: BBIIIOJHUTD YeTELIPE 3aIpoca IJId N3BJIeUeHN I 3HAUCH NI
MePBUYHLIX KJIIOUEHN U IIOMECTUTDh 3TH 3HAUYEHU B BhRIpakKeHue insert miau
MOJIYUYUTH 3HAUEHHUSA YeThbIpeX KJIUell ¢ MOMOIILIO IIOA3AaIIPOCOB BHYTPU
BBIpasKeHud insert. BoT mpumMep BTOPOIo IOAX0mA:

INSERT INTO account

(account_id, product_cd, cust_id, open_date, last_activity_date,

status, open_branch_id, open_emp_id, avail_balance, pending_balance)
VALUES (NULL,

(SELECT product_cd FROM product WHERE name = "savings account'),

(SELECT cust_id FROM customer WHERE fed_id = "555-55-5555"),

'2005-01-25", '2005-01-25", "ACTIVE®

(SELECT branch_id FROM branch WHERE name "Quincy Branch'),

(SELECT emp_id FROM employee WHERE 1lname = "Portman’ AND fname = "Frank')

0, 0);

EnuncrBenrnoe SQL-BhIpaskenme II03BOJIIET BaM OJHOBPEMEHHO CO3IATh
CTPOKY B TabJmIie account M HAWTU YeThIPe 3HAUEHUS CTOJIOI[OB BHEIITHETO
Kitoua. OMHAKO Yy BTOTO MOAX0ka eCTh OAMH HeZOCTATOK. KEciii ¢ moMoIIbio
TO3aIIPOCOB 3aIOJHATD CTOJOITHI, JOTTYCKAIOIIe 3HaUeH!A Null, BEIpasKe-
HYe BBIIIOJHUTCA YCIIEIIHO, TasKe eCJIH OJUH U3 II0J3aIIPOCOB He BO3BPATUT
sHauenue. Hanpumep, ecau B ueTBepTOM IIog3amnpoce B umenu Frank Port-
man caejaHa ole4aTKa, CTPOKa B Tabuuile account OyaeT Bce paBHO CO3/a-
Ha, HO CTOJOIYy open_emp_id OyaeT mprcBOeHO 3HaueHue null.

KpaTtkuin 0630p nogsanpocos

B sT011 ritaBe paccMOTPEHO MHOKECTBO TEM, II03TOMY, IIOMKAIYIA, HE JUIITHE
BKpaTIie MOBTOPUTH uX. IIpuMephs! faHHOU I'JIaBbl IPOAEMOHCTPUPOBAIN
O3aIIPOChl, KOTOPhIE:

e BosspallaroT OJUH CTOJ0EI M OOHY CTPOKY, OOUH CTOJIOEI] M HECKOJIBLKO
CTPOK, a TaKKe HECKOJIbKO CTOJIOIOB U CTPOK.

¢ He 3aBUCAT OT COiePIKAIIEr0 BhIPAKEHUS (HECBA3AHHBIE TTO3ATIPOCHI).

¢ Vcmoab3yioT OAuH Uau 6oJiee CTOJIOIOB U3 COIEPKAIero BhIPAKeHUS
(cBsI3aHHBIE TTOA3aTIPOCHI).

e JIpumeHAIOTCSA B YCJIOBUSIX, MCIIOJb3yeMbIX OIIEPATOPAMU CPABHEHUS
U clleIlMaJIbHBIMU ollepaTopaMu in, not in, exists m not exists.

e MoryT HaXOAUTHCS B BhIpasKeHUAX select, update, delete m insert.

e @DopMUPYIOT TAOJIUIILI, KOTOPbIE MOMKHO COeIUHUTL B 3aIIPOCE C APYIHU-
MU TA0JIUIaMU.
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e TlosBossAOT GOPMUPOBATL 3HAUEHUS JIA SANOJHEHUS TAOJUIBI WU
CTOJIOIIOB Pe3yILTUPYIOIero Habopa 3ampoca.

¢ MHcnooabsyroTea B 00Kax select, from, where, having u order by sampocos.

O'-IeBI/II[HO, IIoA3aIIpoChl — OYEHBb MHOI‘OI‘paHHLIfI HNHCTPYMEHT, IIO3TOMY He
OTanBaﬁTer, €eCJix IIPU IIEePBOM IIPOUYTEHHNU IJIaBbl BbI IoliMeTe He Bce
npefcTaBJIeHHbIE 3/lech NPUHIUNBI. IIpomoskaiiTe sKCIIEPUMEHTUPOBATH
¢ IIoJ3aIrpocaMu M BCKOPe OOHAPYIKUTe, YTO IPY HANMCAHUYU KaXKIOTO He-
00b1uHOTO SQL-BHIpaKeHUA OUeHb IIOJEe3HO PAacCMAaTPUBATh BO3MOYKHOCTD
WCIIOJIb30BaHUS MOA3AIIpoca.

YnpaxHeHus

91U ynpakHeHUsS OPUEeHTHUPOBAHBI HA TPOBEPKY MOHMMAHUS II03aIIPOCOB.
Pemenusa npuBeneusl B npuaoskerHun C.

9.1

CospaiiTe 3ampoc K TabJuuiie account, MCHOJML3YIOIININ ycaoBue (QUIbTPAa-
MUY C HeCBA3aHHBIM ITO3aIIPOCOM K TabJutie product AJsa moncKa Bcex Kpe-
IUTHBIX cueToB (product.product_type_cd = "LOAN"). Joa:KHBI OLITH BHIOpA-
uel ID cuera, Kox cuera, ID KiinmeHTa 11 JOCTYIIHBIN OCTATOK.

9.2

IlepepaboraiiTe 3anpoc us yupasxkaeHus 9.1, NCIONb3Y s C813AHHbLI TIOL3A-
npoc K Tabuuiie product AJIsd IOJYUYEHU TOTO JKe Pe3yIbTaTa.

9.3

CoemuHuTe CIEIYIOIIUHI 3aIpoc ¢ Tabuiieii employee, YTOOBI ITIOKA3aTh YPO-
BeHb KBAIU(MUKAIINY KaXKIOI'0 COTPYIHUKA:

SELECT "trainee’ name, '2004-01-01" start_dt, '2005-12-31" end_dt
UNION ALL
SELECT ‘"worker' name, '2002-01-01" start_dt, '2003-12-31" end_dt
UNION ALL
SELECT "mentor’ name, '2000-01-01" start_dt, '2001-12-31" end_dt

HaiiTe mogsamnpocy ncepgoHuM levels (ypoBHU) u BKJIouuTe ID coTpynum-
Ka, uMd, pamMmuanio u KBaauduramnuio (levels. name). (CoBeT: B yCIOBUHU CO-
eIVHEHUA OIpeHesiAiTe AMAaNa30H, B KOTOPHIM momazaeT CTOJ0eI] em-
ployee.start_date, ¢ TOMOIIbIO YCJIOBUSA HEPABEHCTBA.)

9.4

CoszpaiiTe 3ampoc K Tabuuiie employee myas noayuenus ID, umenu u pamu-
JIUU COTPYAHUKA BMECTE C Ha3BAHUAMM OT/JeJia U OTAeJIeHUA, K KOTOPHIM
oH nmpunucal. He ncnosb3yiiTe coefnHeHNe Ta0IHUII.
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N cHoBa coegnHeHUs

Ha paHHBIIT MOMEHT YHTAaTeN b MOJKEH BJIaJeTh KOHIeIIel BHYTPeHHero
CoeIHEeH N, IPeACcTaBJIeHHOH B riaase 5. OCHOBHOe BHUMAHNE B 9TOMH IIaBe
yIeJIeHO APYTUM CIIocobaM coequHeHUs Ta0 NI, BKIOUAS BHEIITHee U IIepe-
KpecTHOe COeTUHEeH! .

BHelwlHNe coegnHeHUNA

ITo cuX ITOP HU B OMHOM U3 IPUBEEHHBIX IPUMEPOB, BKIIOUAIOIIUX 3aIIPOCHI
K HECKOJIbKUM TabJuIlaM, He TOSHUMAJICA BOIIPOC O TOM, UTO He BCe CTPOKU
TaOJIUIBI MOT'YT COOTBETCTBOBATH YCIOBUAM coequueHusA. Hanpumep, npu
coeMHEHUM TabJUIILI account ¢ Tabuuiei customer HUYero He OBLIO CKa3a-
HO O BO3MOJKHOCTH OTCYTCTBUA JJIA 3HAUEHUS CTOJIOIA cust_id Tabumirsl
account COOTBETCTBYIOIIETO 3HAUEHUs B CTOJI0IEe cust_id TabGauier customer.
Ecnu 6B1 TaKOE CIYUYMIOCH, HEKOTOPBIE CTPOKY OJHOM 13 TaGJIUI] He BOIILIN
ObI B Pe3YJILTUPYIONINI HAaGOP.

Ha Bcakuii ciyuaii faBaiiTe IpoBepUM AaHHLIe TaOJIUIbI. BOT CTOJIOIBI ac-
count_id m cust_id Tabamisl account:

mysql> SELECT account_id, cust_id
-> FROM account;

Fom - [ +

| account_id

o

O o N o o~ w4

A B w2
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| 10 | 4|
| 1 5 |
| 12 6 |
| 13 | 6 |
| 14 | 7
| 15 | 8 |
| 16 | 8 |
| 17 9 |
| 18 | 9 |
| 19 | 9 |
| 20 | 10 |
| 21 | 10 |
| 22 | 11
| 23 | 12 |
| 24 | 13 |
b +

24 rows in set (0.04 sec)

Nmeercs 24 cuera 13 pasubix KaueHToB ¢ ID kiamenTa ot 1 g0 13, mo kpaii-
Hell Mepe M0 OJHOMY CUeTy Ha KaKJaoro. Bor MHOKecTBO KaumeHTCKux 1D
TaOJIUIIBI customer:

mysql> SELECT cust_id
-> FROM customer;

@0 N O OB~ WD

|
|
|
|
|
|
|
|
91
10 |
11
12 ]
13 ]
+

13 rows in set (0.02 sec)

B ra6auiie customer 13 erpok ¢ ID ot 1 10 13. Takum o6pasom, Kaxkabrii ID
KJMeHTa BKJIOYeH B Tabauily account, mo Kpaitueit mepe, onue pas. Ciemo-
BaTeJIbHO, IPU COeJUHEHUN JBYX TAOJIHUIL IO CTOJOILY Cust_1d MOKHO 0KM-
JlaTh, UTO B Pe3yAbTUPYIOIINI Ha00p Oy YT BKJIIOUEHBI Bce 24 CTPOKU (ecyiu
HeT APYTUX YCJIOBUM GUIbTPAI[UN):

mysql> SELECT a.account_id, c.cust_id
-> FROM account a INNER JOIN customer c
-> ON a.cust_id = c.cust_id;
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O,

| account_id
o &

@0 N o OB~ WD

[N ST S T G S G W G G G G Gy
N 4 OO oo o N 4O ©

OGN

—A O O W W WWWNOO O~ WWMNDND 4

N
wW
—
nNo

24 13

24 rows in set (0.00 sec)

Kak 1 o:xumanocsh, B pe3yaIbTUPYIOeM Habope IpeacTaBiaeHbl Bce 24 cue-
Ta. Ho uTo mpousoiifer, ecau COeQUHUTD TaOJIUILY account ¢ OQHON U3 cie-
MUaJTN3UPOBAHHBIX TAGJIUIL KJINEHTOB, HaIpuMep Tadbauteit business?

mysql> SELECT a.account_id, b.cust_id, b.name
-> FROM account a INNER JOIN business b
-> ON a.cust_id = b.cust_id;

o oo o +
| account_id | cust_id | name |
F . oo o +
| 20 | 10 | Chilton Engineering

| 21 | 10 | Chilton Engineering

| 22 | 11 | Northeast Cooling Inc.

| 23 | 12 | Superior Auto Body

| 24 | 13 | AAA Insurance Inc.
o oo o +
5 rows in set (0.00 sec)

Teneps B pes3yIbTHUPYIOIEM Habope TOJBKO IISATh CTPOK BMecTo 24. 3aris-
HeM B TabauIty business, YTOOBI IOHATH, II0YEMY TaK IPOUIOIILIO:

mysql> SELECT cust_id, name
-> FROM business;
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S, e +
| cust_id | name

Fomm e o +
| 10 | Chilton Engineering

| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body |
| 13 | AAA Insurance Inc.
o e +

4 rows in set (0.01 sec)

W3 13 cTpox TAOJIHUIILEI KJIMEHTOB TOJBKO UYEThIPE OTHOCATCA K IOpHUAMYE-
cxkuM Junam. M TOCKOJIbKY Y OJHOTO U3 PUANUECKUX JINIL IBa cUeTa, B 00-
meﬁ CJIOKHOCTH C OPUINYECKNMU JINIIaMU CBA3aHBI IIATH CTPOK Ta6JII/II_U)I
account.

Ho uro genatsb, ecau Tpebyercs, YTOOBI 3alIpoC BO3BpAIIlaJl 8Ce CUeTa, HO
IIPU 3TOM BKJIIOYUAJ HasBaHue GUPMBI, TOJIbKO €CJIU CUET CBA3AH C IOPULH-
YeCKUM JIUIOM? OTO IpUMep, Korja HeoOXOAMMO GHeUulHee cOoeduHeHue
(outer join) Tabmuir account u business:

mysql> SELECT a.account_id, a.cust_id, b.name
-> FROM account a LEFT OUTER JOIN business b
-> ON a.cust_id = b.cust_id;

. oo o +
| account_id | cust_id | name

oo oo o +
| 1 1 ] NULL

| 2| 1 ] NULL

| 3 1 ] NULL

| 4 | 2 | NULL

| 5 2 | NULL

| 6 | 3 | NULL

| 7| 3 | NULL

| 8 | 4 | NULL

| 9 | 4 | NULL

| 10 | 4 | NULL

| 11 5 | NULL

| 12 | 6 | NULL |
| 13 ] 6 | NULL

| 14 | 7 | NULL

| 15 | 8 | NULL

| 16 | 8 | NULL

| 17 | 9 | NULL

| 18 | 9 | NULL

| 19 | 9 | NULL

| 20 | 10 | Chilton Engineering

| 21 | 10 | Chilton Engineering

| 22 | 11 | Northeast Cooling Inc.

| 23 | 12 | Superior Auto Body

| 24 | 13 | AAA Insurance Inc.
oo Fommmmme o o +
24 rows in set (0.00 sec)
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BrerrHee coeimHeHMe BKJIIOUAET BCe CTPOKHY OHOI TabJIUIILI 1 BBOIUT HaH-
HbI€ BTOPOH TaOJHUIILI TOJHKO B CAyuae OOHAPYIKEHUS COOTBETCTBYIOIIUX
CTPOK. B mam#oM ciydyae B pe3yJIbTaT BOIILJIXU BCe CTPOKM TAOJHUIILI account,
TOCKOJBKY 3amaHo left outer join (J1eBocTOpoHHEe BHeEIITHEEe COeTUHEHUeE)
¥ TabJIMIla acCouUNt HAXOAUTCSA B JIEBOH YacTu onucaHusd coegnuenns. CToJ-
Gelr name ¥MeeT 3HAUeHMre Null AJs BCceX CTPOK, KpoMe UeThIPeX CTPOK KJIM-
eHTOB-fopuandYeckux jaui (cust_id 10, 11, 12 u 13). Bor anaioruunsIii 3a-
IpoC ¢ BHEIITHUM COeTUHEHUeM, Ho ¢ Tabauieit individual BmecTo business:

mysql> SELECT a.account_id, a.cust_id, i.fname, i.lname
-> FROM account a LEFT OUTER JOIN individual i

ON a.cust_id = i.cust_id;

B S,

| account_id

O,

@0 N O OB~ w4

N R NN L L L 1 4 L 4 4 1
WN 1O O©Woo N o wnN 24O O

24

+
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

O© O o0 ~NoOo obh D™D wWwwNN 4

- 4 4
N 4 O O ©o

13

Fommmm e Fommmm e

24 rows in set (0.00 sec)

+
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
+
c

John
Charles
John
John
Margaret
Louis
Louis
Richard
Richard
Richard
NULL
NULL
NULL
NULL
NULL

+—_—— - — - — - — — — — — — + — +

|

|

|
Tingley |
Tingley |
Tucker |
Tucker |
Hayward |
Hayward |
Hayward |
Frasier |
Spencer
Spencer
Young |
Blake |
Blake |
Farley |
Farley |
Farley |
NULL |
NULL |
NULL |
NULL |
NULL |

ATOT 3aIIpocC, IO CYTH, IIPOTHUBOMOJIOMKEH IPEAbIAYIIEMY: BIBOAATCS NMe-
Ha U (paMuanu PU3NUYECKUX JIUIL, TOrAa KaK IJA IOPUANUYECKUX JIUI[ 9THU
CTOJIOIBI UMEIOT 3HaueHue null.

CpaBHeﬂme JIEBOCTOPOHHUX N NPaBOCTOPOHHUX

BHELUHUX coeguHeHUN

B mpegpigyiiem pasgeiie B IprMepax BHEIIHUX COeAUHEHHUI ObLIO 3aJaHO
left outer join. KiroueBoe cyioBo left cBMIAeTeILCTBYET O TOM, YTO TAOJIM-
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1a, HaxXOoAsAIIascA B JIeBOM uacTu GJyioka from, oTBedaeT 3a ompejesieHue
YrcJa CTPOK B Pe3yJIbTUDPYIOIEeM Habope, a Tabaulla B IPaBOii YacTH IIpe-
JOCTaBJIAET 3HAUEHUSA CTOJIOIOB B cjaydyae OOHAPYKEHUS COOTBETCTBHUSI.
PaccmoTpum caenyromniuii npuMep:

mysql> SELECT c.cust_id, b.name
-> FROM customer ¢ LEFT OUTER JOIN business b
-> ON c.cust_id = b.cust_id;

oo o +
| cust_id | name

Fomme - S +
| 1 ] NULL

| 2 | NULL

| 3 | NULL

| 4 | NULL

| 5 | NULL

| 6 | NULL

| 7 | NULL

| 8 | NULL

| 9 | NULL

| 10 | Chilton Engineering

| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body |
| 13 | AAA Insurance Inc.
oo o +

13 rows in set (0.00 sec)

Biox from ompeessier ieBOCTOPOHHEe BHeIlTHee coepunenne. Takum oGpa-
30M, B Pe3yJbTUPYIONINil Ha60p BXOAAT Bce 13 CTpPOK TabauMIILI customer,
a Tabauiia business mocTaBiisieT 3HAUEHUS BO BTOPOI CTOJIGEI Pe3yIbTu-
pyroiiero Habopa IS YeThbIpeX KJWEHTOB-IOPUAUYECKUX JUIll. Ecau BHI-
IMOJIHUTDH TAKOH JKe 3aIIPOC, HO YKa3aTh IPABOCTOPOHHEE BHEIIIHEE COeIHe-
HUe, OyAeT IMoJyUYeH CIeIYIOIi Pe3yaIbTaT:

mysql> SELECT c.cust_id, b.name
-> FROM customer ¢ RIGHT OUTER JOIN business b
-> ON c.cust_id = b.cust_id;

Fomme - S +

| cust_id | name

10 | Chilton Engineering

11 | Northeast Cooling Inc.
12 | Superior Auto Body

13 | AAA Insurance Inc.
o e +

4 rows in set (0.00 sec)

Temeps YMCJIO CTPOK PE3YJILTUPYIONEro HaGopa OmpeneiaeTcsa KOIANYecT-
BOM CTPOK TaGaMIIBLI business. BOT moueMy B 5TOM MHOXKECTBE BCET'O UEThIPe
CTPOKH.
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ITomuuUTE, uTO 06A 3ampoca OCYIEeCTBIAIOT BHEIITHIE coequHeHns. Kioue-
BBIe cyioBa left u right mpocto coobiaior ontTumusatropy BIl, kakas Tabium-
Ia MOKeT UMeTh MPo6eJsbl B JaHHBIX. EC/IM HYKHO IPOBECTU BHEIIIHEe CO-
enuHenue Tabaui A u B takum 06pa3oM, YTOOBI B Pe3yJIbLTUPYIOMIUN Habop
BXOJUJIU BCE CTPOKHU 13 A U Te CTPOKU U3 B, IJIsT KOTOPBIX €CTh COOTBETCT-
BYIOII[Me JaHHbIe, MOXKHO 3a4aTh uau A left outer join B, mam B right outer
join A.

TPEXCTOpOHHI/Ie BHelWwHWe coegnHeHuUs

B HEKOTOPHBIX ciIyuadax MOKeT HOTpeboBaThCA IPOBECTU BHEIITHEE COeIHE-
HUe OJHOM TabjuIbl ¢ AByMdA apyrumu Ttabauiamu. Hanmpumep, Hy:KeH
CIINCOK BCeX CUETOB C YKa3aHUeM WJIU UMeHU U (haMuaum GuandecKoro Jiu-
na, UJau Ha3BaHUA (DUPMBI IJId OPUANUIECKOTO JIUIa:

mysql> SELECT a.account_id, a.product_cd,
->  CONCAT(i.fname, ' ', i.lname) person_name,
-> b.name business_name
-> FROM account a LEFT OUTER JOIN individual i
-> ON a.cust_id = i.cust_id
->  LEFT OUTER JOIN business b
-> ON a.cust_id = b.cust_id;

S . oo o o +
| account_id | product_cd | person_name | business_name
oo R Fommm o o +
| 1 | CHK | James Hadley | NULL

| 2 | SAV | James Hadley | NULL

| 3| CD | James Hadley | NULL

| 4 | CHK | Susan Tingley | NULL

| 5 | SAV | Susan Tingley | NULL

| 6 | CHK | Frank Tucker | NULL

| 7 | MM | Frank Tucker | NULL

| 8 | CHK | John Hayward | NULL

| 9 | SAV | John Hayward | NULL

| 10 | MM | John Hayward | NULL

| 11 | CHK | Charles Frasier | NULL

| 12 | CHK | John Spencer | NULL

| 13 | CD | John Spencer | NULL

| 14 | CD | Margaret Young | NULL

| 15 | CHK | Louis Blake | NULL

| 16 | SAV | Louis Blake | NULL

| 17 | CHK | Richard Farley | NULL

| 18 | MM | Richard Farley | NULL

| 19 | CD | Richard Farley | NULL

| 20 | CHK | NULL | Chilton Engineering

| 21 | BUS | NULL | Chilton Engineering

| 22 | BUS | NULL | Northeast Cooling Inc.

| 23 | CHK | NULL | Superior Auto Body

| 24 | SBL | NULL | AAA Insurance Inc.
. oo oo o +

24 rows in set (0.00 sec)
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PesynbraTel BKJIOUAIOT Bece 24 CTPOKM TAOJIHMIIBI account, a TaK:Ke mMeHa
KJNEeHTOB WM HasBaHUS (GUPM, IOCTYHAIOIINEe U3 ABYX APYTUX TAOIUIT
B pe3yJIbTaTe BHEIITHEr0 COeJNHEeHU .

Mue mHe usBecTHBI orpannuenusa B MySQL, kacatoruecsa KoJuuecTBa Tao-
JINI[, C KOTOPBIMM MOJKHO OCYIIIECTBJIATh BHEIIHee coeqrHenne. Ho uToObI
COKPATUTh YMCJIO COeNUHEHNI B 3alIpPOCe, BCErJa MOKHO BOCIIOJIb30BATHCS
nmoasamnpocamu. Hanpumep, IpeabIoyInui IPUMepP MOKHO II€PEINCATh TAK:

mysql> SELECT account_ind.account_id, account_ind.product_cd,
-> account_ind.person_name,
-> b.name business_name
-> FROM
-> (SELECT a.account_id, a.product_cd, a.cust_id,
-> CONCAT(i.fname, ' ', i.lname) person_name
-> FROM account a LEFT OUTER JOIN individual i
-> ON a.cust_id = i.cust_id) account_ind
->  LEFT OUTER JOIN business b
->  ON account_ind.cust_id = b.cust_id;

S . oo o o +
| account_id | product_cd | person_name | business_name
oo Fommmmmmoo Fommm o o +
| 1 ] CHK | James Hadley | NULL

| 2 | SAV | James Hadley | NULL

| 31 CD | James Hadley | NULL

| 4 | CHK | Susan Tingley | NULL

| 5 | SAV | Susan Tingley | NULL

| 6 | CHK | Frank Tucker | NULL

| 7 | MM | Frank Tucker | NULL

| 8 | CHK | John Hayward | NULL

| 9 | SAV | John Hayward | NULL

| 10 | MM | John Hayward | NULL

| 11 | CHK | Charles Frasier | NULL

| 12 | CHK | John Spencer | NULL

| 13 | CD | John Spencer | NULL

| 14 | CD | Margaret Young | NULL

| 15 | CHK | Louis Blake | NULL

| 16 | SAV | Louis Blake | NULL

| 17 | CHK | Richard Farley | NULL

| 18 | MM | Richard Farley | NULL

| 19 | CD | Richard Farley | NULL

| 20 | CHK | NULL | Chilton Engineering

| 21 | BUS | NULL | Chilton Engineering

| 22 | BUS | NULL | Northeast Cooling Inc.

| 23 | CHK | NULL | Superior Auto Body

| 24 | SBL | NULL | AAA Insurance Inc.

Fomm - o S g +

24 rows in set (0.00 sec)

B sTom BapmaHTe 3ampoca BHeIlTHee coefuHeHure TabauIsl individual ¢ Tab-
JIMIIEH account OCYIIECTBIAETCS B IIOL3aIpoce account_ind, pesyabTaTsl Ko-
TOPOI'0 3aTeM IIyTEM BHEIIHEIro COeNUHEHUA COeIUHSIOTCA C TabJIuIe bu-
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siness. TakuM o6pasoM, KaKAbIi 3ampoc (IIoA3ampoc 1 OCHOBHOM 3aIIpoc)
WCII0JIb3YeT TOJBKO OOHO BHeIIHee coequuenue. IIpu padore ¢ apyroit Bl
(e ¢ MySQL) sTa cTpaTeruss MOKeT IPUTOAUTLCS IJISA OCYIIeCTBJIEHUS
BHEIIIHEr'0 COeJUHEeHU ¢ 00Jiee ueM OLHOM TabInIlei.

PEKprI/IBHbIe BHelWlHWe coegnHeHns

B riase 5 ObLIa mpeacTaBiieHa KOHIENINUA PEKYPCUBHOIO COeIUHEHNS, IIPHU
KOTOPOM TalJIHIla COeIUHAETCA caMa ¢ coboii. BoT mpumep peKypCUBHOTO
COeIVHEHUs U3 IJIaBhI D, B KOTOPOM Ta0JHIla employee COemUHSIETCA cama
¢ co6oii 11 GOPMUPOBAHUS CIIMCKA COTPYIHUKOB 1 UX PYKOBOJUTEJIEN:

mysql> SELECT e.fname, e.lname,
-> e_mgr.fname mgr_fname, e_mgr.lname mgr_lname
-> FROM employee e INNER JOIN employee e_mgr
-> ON e.superior_emp_id = e_mgr.emp_id;

oo R — S S R — +
| fname | Iname | mgr_fname | mgr_lname |
o RS oo RS +
| Susan | Barker | Michael | Smith |
| Robert | Tyler | Michael | Smith |
| Susan | Hawthorne | Robert | Tyler |
| John | Gooding | Susan | Hawthorne |
| Helen | Fleming | Susan | Hawthorne |
| Chris | Tucker | Helen | Fleming |
| Sarah | Parker | Helen | Fleming |
| Jane | Grossman | Helen | Fleming |
| Paula | Roberts | Susan | Hawthorne |
| Thomas | Ziegler | Paula | Roberts |
| Samantha | Jameson | Paula | Roberts |
| John | Blake | Susan | Hawthorne |
| Cindy | Mason | John | Blake |
| Frank | Portman | John | Blake |
| Theresa | Markham | Susan | Hawthorne |
| Beth | Fowler | Theresa | Markham |
| Rick | Tulman | Theresa | Markham |
oo oo oo oo +
17 rows in set (0.02 sec)

IToT 3ampoc PYHKIIMOHUPYET HOPMAJIbHO 38 NCKJIIOUEHNEM OJHON MaJleHb-
KOIf HeYBABKU: B Pe3yJbTUPYIOIINIT HAOOp He BKJIOYAIOTCSA COTPYIHUKU,
V KOTOPBIX HeT HauaJbHUKa. OMHAKO [ocJjie 3aMeHbl BHYTPEHHEr0 CoeIuHe-
HUS Ha BHEIIHee B Pe3yJbTUPYIOIINI HA0Op HOIajaloT BCe COTPYIHUKH,
JlajKe Te, Y KOTOPBIX HET PYKOBOUTENIA:

mysql> SELECT e.fname, e.lname,
-> e_mgr.fname mgr_fname, e_mgr.lname mgr_lname
-> FROM employee e LEFT OUTER JOIN employee e_mgr
-> ON e.superior_emp_id = e_mgr.emp_id;

Fomm e [ P [ [ P +

| fname | Iname | mgr_fname | mgr_lname |
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o - [ [ P [ +
| Michael | Smith | NULL | NULL |
| Susan | Barker | Michael | Smith |
| Robert | Tyler | Michael | Smith |
| Susan | Hawthorne | Robert | Tyler |
| John | Gooding | Susan | Hawthorne |
| Helen | Fleming | Susan | Hawthorne |
| Chris | Tucker | Helen | Fleming |
| Sarah | Parker | Helen | Fleming |
| Jane | Grossman | Helen | Fleming |
| Paula | Roberts | Susan | Hawthorne |
| Thomas | Ziegler | Paula | Roberts |
| Samantha | Jameson | Paula | Roberts |
| John | Blake | Susan | Hawthorne |
| Cindy | Mason | John | Blake |
| Frank | Portman | John | Blake |
| Theresa | Markham | Susan | Hawthorne |
| Beth | Fowler | Theresa | Markham |
| Rick | Tulman | Theresa | Markham |
oo R R RS +
18 rows in set (0.00 sec)

PesynbTupyiomniuii Habop Teneps BKaouaeT Maiikia Cmura (Michael Smith),
KOTOPBIH ABJIAETCA IPE3UTEHTOM OaHKa, CJIeJ0BAaTeIbHO, HAUAJILHUKA Y He-
ro HeT. [71a opMUpPoBaHUA COIUCKA BCEX COTPYAHUKOB U UX HAUAJIbHUKOB,
€CJIM TaKOBBIe MMEIOTCHA, 3aIIPOC UCIIOJIb3YeT JIEBOCTOPOHHEE BHEIITHEE CO-
enuHeHue. Ecau cmenaTh BHeITHee COeMMHEHNE IPaBOCTOPOHHUM, OYIYT
IIOJIyYEHbI CJIeAYIOIIYe Pe3yIbTaThI:

mysql> SELECT e.fname, e.lname,
-> e_mgr.fname mgr_fname, e_mgr.lname mgr_lname
-> FROM employee e RIGHT OUTER JOIN employee e_mgr
-> ON e.superior_emp_id = e_mgr.emp_id;

P [ [ P [ +
| fname | Iname | mgr_fname | mgr_lname |
Fomme e [ [ [ +
| Susan | Barker | Michael | Smith |
| Robert | Tyler | Michael | Smith |
| NULL | NULL | Susan | Barker |
| Susan | Hawthorne | Robert | Tyler |
| John | Gooding | Susan | Hawthorne |
| Helen | Fleming | Susan | Hawthorne |
| Paula | Roberts | Susan | Hawthorne |
| John | Blake | Susan | Hawthorne |
| Theresa | Markham | Susan | Hawthorne |
| NULL | NULL | John | Gooding |
| Chris | Tucker | Helen | Fleming |
| Sarah | Parker | Helen | Fleming |
| Jane | Grossman | Helen | Fleming |
| NULL | NULL | Chris | Tucker |
| NULL | NULL | Sarah | Parker |
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| NULL | NULL | Jane | Grossman |
| Thomas | Ziegler | Paula | Roberts |
| Samantha | Jameson | Paula | Roberts |
| NULL | NULL | Thomas | Ziegler |
| NULL | NULL | Samantha | Jameson |
| Cindy | Mason | John | Blake |
| Frank | Portman | John | Blake |
| NULL | NULL | Cindy | Mason |
| NULL | NULL | Frank | Portman |
| Beth | Fowler | Theresa | Markham |
| Rick | Tulman | Theresa | Markham |
| NULL | NULL | Beth | Fowler |
| NULL | NULL | Rick | Tulman |
[ P, [ S [ S [ S, +
28 rows in set (0.00 sec)

ITo sToMy 3ampocy BBHIOMPAIOTCA BCe PYKOBOAUTENN (IO-TIPEKHEMY TPETHUi
¥ YeTBEPTHIA CTOJIOGIIBI) BMECTE CO BCEMHM WX IIOMUMHEHHBLIMH. IloaTOoMYy
Maitka CMut moaBadeTca IBAXKILI — Kak HavaabHuK ChiozeH Bapkep (Su-
san Barker) u Po6epra Taiinepa (Robert Tyler). Crrosen Bapkep mossisier-
Cs ONVH Pas, OHA HUKEM He PYKOBOAUT (3HaueHus null B IepBOM 1 BTOPOM
cToJib1ax). Bee 18 coTpyAHMKOB IMOABIAIOTCA B TPETHEM U YeTBEPTOM CTOJIO-
max, mo KpaiiHeii Mmepe, oguH pa3. HeKoTopble MOSBIAIOTCA HECKOJBKO paa,
ecJy Y HUX B MIOAUNHEHUY HECKOJIbKO COTPYAHUKOB. Takum o6pasom, B pe-
3yJIBTUPYIONIEM Habope 28 cTpOK. ITOT pes3yJbTaT OUeHb OTJINYAETCS OT
peayJbTaTa MpeabIAYIIero sampoca, a obeciieueH OH U3MEeHEeHUEeM BCEero Oj-
HOTro KJmoueBoro cioBa (left ma right). CiemoBaTenbHO, IPU KCIIOJIH30BA-
HUY BHEIITHETO COeINHeHNA He00XO0AMMO TIaTeIbHO IPOAYMEIBATh, KAKUM
OHO IOJI?KHO OBITH — JIEBOCTOPOHHUM HJI TPABOCTOPOHHUM.

nep6erCTHbIe coeanHeHund

B riase 5 ObL1a mpeacTaBieHa KOHIENIINA TeKapTOBa IPOU3BENEHUI, KO-
TOpPOE, B CYIIIHOCTH, ABJISETCA PE3YJIbTATOM COEJUHEHNA HECKOJIbKUX Ta0-
sur 6e3 yKasaHUA KaKUX-JIU00 yCIOBUI coequHeHUA. [[eKapToOBO IPOM3Be-
JIeHNe TOBOJIbHO YaCTO MCIOJIb3yeTCs B Pe3yJIbTaTe CIy4aiiHOCTH (T. €. KO-
raa paspaboTUMKM IIPOCTO 3a0bIBAIOT JOOABUTE B 0JIOK from ycJaoBue coenu-
HEHUsdA), HO Ha CaMOM [ejie He TaK YK IITHPOKO pacipocrpaneno. OmHaKO
ecau delicmaeumebHo TPedyeTcs MOJIYUYNTD JeKapPTOBO IPOU3BEIeHNE ABYX
TabJINIL, JOJKHO OBITH 3aJaHO nNepexpecmuoe coeOuHeHue:

mysql> SELECT pt.name, p.product_cd, p.name
-> FROM product p CROSS JOIN product_type pt;

o [ . Sy +
| name | product_cd | name |
gy [ S, Sy +
| Customer Accounts | AUT | auto loan |
| Customer Accounts | BUS | business line of credit |

| Customer Accounts | CD | certificate of deposit |
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Customer Accounts CHK checking account

Customer Accounts MM money market account

Customer Accounts MRT home mortgage

Customer Accounts SAV savings account

Customer Accounts SBL small business loan

Insurance Offerings AUT auto loan

Insurance Offerings BUS business line of credit

Insurance Offerings CD certificate of deposit

Insurance Offerings CHK checking account

Insurance Offerings MM money market account
MRT

Insurance Offerings SAV savings account

Individual and Business Loans
Individual and Business Loans
Individual and Business Loans
Individual and Business Loans
Individual and Business Loans
Individual and Business Loans
Individual and Business Loans
Individual and Business Loans

BUS business line of credit
certificate of deposit
checking account

money market account
home mortgage

savings account

|
|
|
|
|
|
|
|
|
|
| Insurance Offerings
|
|
|
|
|
|
|
|
|
| small business loan

|
|
|
|
|
|
|
|
|
|
home mortgage
|
|
|
|
|
|
|
|
|
|

| \
| |
| \
| \
| \
| \
| \
| \
| \
| |
| \
| \
Insurance Offerings | SBL | small business loan
| AUT | auto loan
| \
| \
| \
| \
| \
| \
| \
+ +

24 rows in set (0.00 sec)

ATOoT 3ampoc popMUPYeET AeKapTOBO IIPouU3BeaeHme TabauIl product 1 prod-
uct_type. B pesyabraTe moayuaem 24 cTpoku (8 cTpok product yMHOMKAIOT-
cda Ha 3 cTpoku product_type). Ho Temeps, Korga n3BeCTHO, UTO TaKOe IIepe-
KpecTHOe coeIuHEeHMe U KaK OHO 3aJjaeTcsdA, HaZ0 ONMpeAeJUThCA C TeM, 3a-
YyeM OHO HCIIOJIb3yeTCsI. BOMBIIMHCTBO KEUT 0 SQL OmMMCchIBAIOT, UTO TAKOE
IIePEeKPECTHOE COeNUHEHNE, U 3aTeM I'OBOPSAT, UTO MCIOJIb3YETCS OHO Pel-
Ko. Ho mMHe GBI XOTeJI0CHh IOLEJUTHCA C UNTATENEM CUTYAIUAMHU, B KOTO-
PBIX ST HAXO0KY IIePeKPECTHOe COeqUHEeHNe JOBOJLHO MOJIEe3HbIM.

B riase 9 o6cysxmanoch, Kak MCIOIb30BATh MOA3AIIPOCHI AJIS CO3TAHUA Tab-
aurn. Ucnonb3yeMblii IpUMep IOKa3bIBajl, KaK IMOCTPOUTH Ta0JIUILY, BKJIIO-
YAIOIIYI0 TPU CTPOKM, KOTOPAsA MOTJIa OBITH COeJUHEHA ¢ APYTUMU TabauIa-
mu. Bor Tabauiia us Toro mpuMepa:

mysql> SELECT 'Small Fry' name, 0 low_limit, 4999.99 high_limit

-> UNION ALL
-> SELECT 'Average Joes' name, 5000 low_limit, 9999.99 high_limit
-> UNION ALL
-> SELECT 'Heavy Hitters' name, 10000 low_limit, 9999999.99 high_limit;
o o oo +
| name | Tow_limit | high_limit |
o~ [ o +
| Small Fry \ 0 | 4999.99 |
| Average Joes | 5000 | 9999.99 |
| Heavy Hitters | 10000 | 9999999.99 |
o o oo +

3 rows in set (0.00 sec)
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XoTs aTa TabauIa SBASETCS UMEHHO TeM, YTO TPeOOBAJIOCH IJISI pa3AeeHua
KJIMEHTOB Ha TPU I'PYIIIILI HA OCHOBAHUU UX COBOKYIIHOI'O OCTaTKAa Ha cueTe,
9Ta CTpaTerusl CAUAHUA ONHOCTPOUHBLIX TaOJIUI] C IIOMOIIIBIO OIepaTopa
union all He O4EHB IIOAXOIUT, €CJIN TPEOYeTCs COOPYAUTDH OOJIBIITYIO TAGIHUILY.

Hamnpumep, Tpedyercs co3naTh 3ampoc, (OPMUPYIOIIUI CTPOKY IJIA KaiK-
nmoro nusa 2004 roga, Ho B Bl HeT TabauIbl, cogeparaleil CTpOKM IJId BCeX
nHeil. Mcmoabp3ya cTpaTeruio U3 IpuMepa riaaBbl 9, MoKHO ObIIO OBI cae-
JIATh YTO-TO BPOJE 9TOr0:

SELECT '2004-01-01" dt
UNION ALL
SELECT '2004-01-02" dt
UNION ALL
SELECT '2004-01-03" dt
UNION ALL

SELECT '2004-12-29° dt
UNION ALL
SELECT '2004-12-30" dt
UNION ALL
SELECT '2004-12-31" dt

CosgaBaTh 3aIlIpoc, COeTUHSAIONINI pe3yabTaThl 366 3aIIpocOB, HEMHOTO YTO-
MUTEJBHO, I03TOMY, HaBepHOe, Hy KHa Apyras crparerus. 4To ecyiu creme-
pupoBaTh Tabauiy ¢ 366 crpokamu (2004 rox GbLIT BUCOKOCHBIM) M OTHUM
CTOJIOIOM, comepsKanum urnciao or 0 o 366, u 3aTeM J0OABIATH 3TO YKCJIO
nueit K 1 suBapa 2004? BoT ogHa 3 BO3BMOMKHBIX METOAUK (POPMUPOBAHUA
IOZLO0HOM TaOJIHUIIBL:

mysql> SELECT ones.num + tens.num + hundreds.num

-> FROM

-> (SELECT 0 num UNION ALL
->  SELECT 1 num UNION ALL
->  SELECT 2 num UNION ALL
->  SELECT 3 num UNION ALL
->  SELECT 4 num UNION ALL
->  SELECT 5 num UNION ALL
->  SELECT 6 num UNION ALL
->  SELECT 7 num UNION ALL
->  SELECT 8 num UNION ALL

->  SELECT 9 num) ones

-> CROSS JOIN

-> (SELECT 0 num UNION ALL
-> SELECT 10 num UNION ALL
-> SELECT 20 num UNION ALL
->  SELECT 30 num UNION ALL
->  SELECT 40 num UNION ALL
->  SELECT 50 num UNION ALL
-> SELECT 60 num UNION ALL
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->  SELECT 70 num UNION ALL
->  SELECT 80 num UNION ALL
->  SELECT 90 num) tens

->  CROSS JOIN

-> (SELECT 0 num UNION ALL
->  SELECT 100 num UNION ALL
-> SELECT 200 num UNION ALL
->  SELECT 300 num) hundreds;

@O N o ok w24 O

—
N 4 O ©o

400 rows in set (0.00 sec)

Ecau HaliTu nekapToBo mpoussegeHne Tpex Habopos —{0,1, 2, 3,4, 5,6, 7,
8, 9}, {0, 10, 20, 30, 40, 50, 60, 70, 80, 90} u {0, 100, 200, 300} — u cio-
JKUTH 3HAYEHUS BO BCEX TPEX CTOJOIaX, IMOJYUYUTCH Pe3yJIbTAT, COCTOS-
it u3 400 cTpoK, comep:xatiux Bece uuciaa ot 0 go 399. Xors sTo 60bIie
366 cTpoK, HeOOXOAUMBIX AJA (hopMupoBanusa Habopa nueit 2004 roxa, us-
6aBUTHCA OT JUITHUX CTPOK AOCTATOUYHO MPOCTO. BCKope A MOKaxy, Kak
9TO CIeJIaTh.

Caenytoriuii mar — mpeo6pasoBaTh urcja B Habop gat. I[J1s 5TOro BOCIIOIb-
3yeMmca pyHKIUeln date_add() m mobaBMM KaikIoe UMCJIO B Pe3yJIbTUPYIO-
muit Hatop K 1 aaBapa 2004 roga. 3aTemM BBeAeM yCJIOBME (DUILTPAIIUHU,
yT00BI 0TOpPOCUTH Bee maThl 2005 roga.
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mysql> SELECT DATE_ADD('2004-01-01",
(ones.num + tens.num + hundreds.num) DAY) dt

-> INTERVAL
-> FROM

-> (SELECT 0
->  SELECT 1
->  SELECT 2
->  SELECT 3
->  SELECT 4
-> SELECT 5
->  SELECT 6
->  SELECT 7
->  SELECT 8
-> SELECT 9

num
num
num
num
num
num
num
num
num
num)

->  CROSS JOIN
0 num UNION ALL

-> (SELECT
->  SELECT
->  SELECT
->  SELECT
->  SELECT
->  SELECT
->  SELECT
->  SELECT
->  SELECT
->  SELECT

10
20
30
40
50
60
70
80
90

num
num
num
num
num
num
num
num
num

->  CROSS JOIN
-> (SELECT 0 num UNION ALL

->  SELECT 100 num UNION ALL
->  SELECT 200 num UNION ALL
->  SELECT 300 num) hundreds
-> WHERE DATE_ADD( "2004-01-01"

UNION
UNION
UNION
UNION
UNION
UNION
UNION
UNION
UNION

ones

UNION
UNION
UNION
UNION
UNION
UNION
UNION
UNION
) tens

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

-> INTERVAL (ones.num + tens.num + hundreds.num) DAY) < '2005-01-01";

dt |

2004-01-01 |
2004-01-02 |
2004-01-03 |
2004-01-04 |
2004-01-05 |
2004-01-06 |
2004-01-07 |
2004-01-08 |
2004-01-09 |
2004-01-10 |

2004-02-20 |
2004-02-21 |
2004-02-22 |
2004-02-23 |
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2004-02-24 |
2004-02-25 |
2004-02-26 |
2004-02-27 |
2004-02-28 |
2004-02-29 |
2004-03-01 |

2004-12-20
2004-12-21
2004-12-22
2004-12-23
2004-12-24
2004-12-25
2004-12-26
2004-12-27
2004-12-28
2004-12-29
2004-12-30
2004-12-31

366 rows in set (0.01 sec)

B sToM mogxome 3aMeuaTeaIbHO TO, UTO PEe3yAbTUPYIOIINI Ha0op aBTOMATH-
yecKkn BKJIHUaeT 29 QeBpasa 0e3 BCAKHX TOMOJHUTEILHBIX BMeIIa-
TeJILCTB, MOCKOJILKY cepBep Bl BhIUumcseT ero, Korga nodasiser 59 nueit
K 1 aaBapsa 2004 roga.

Teneps, Korga y Hac ecTb MeXaHU3M IIoayuenus Bcex gueit 2004 roga, utTo
MBI JOJXKHBI ¢ HUME caeaatsb? Hy, MokeT moTpeboBaThCS CreHepUpPOBaTh
3a1poc, Mo KoTopoMy OyayT BeIBoAUTHCA Bce gHU 2004 roma ¢ HoMepaMu
CUETOB, OTKPBITHIX B KAKABIN 13 JHEH, C YKCJIOM OCYIIIeCTBJIEHHBIX olepa-
nuii u T. 1. Bor mpumMep, gammiuii OTBET Ha MePBhIN BOIIPOC:

mysql> SELECT days.dt, COUNT(a.account_id)
-> FROM account a RIGHT OUTER JOIN
-> (SELECT DATE_ADD( '2004-01-01",

-> INTERVAL (ones.num + tens.num + hundreds.num) DAY) dt
->  FROM

-> (SELECT 0 num UNION ALL
-> SELECT 1 num UNION ALL
-> SELECT 2 num UNION ALL
-> SELECT 3 num UNION ALL
-> SELECT 4 num UNION ALL
-> SELECT 5 num UNION ALL
-> SELECT 6 num UNION ALL
-> SELECT 7 num UNION ALL
-> SELECT 8 num UNION ALL
-> SELECT 9 num) ones

-> CROSS JOIN



MepeKkpecTHble CoeauHeHNs 21

-> (SELECT 0 num UNION ALL

-> SELECT 10 num UNION ALL

-> SELECT 20 num UNION ALL

-> SELECT 30 num UNION ALL

-> SELECT 40 num UNION ALL

-> SELECT 50 num UNION ALL

-> SELECT 60 num UNION ALL

-> SELECT 70 num UNION ALL

-> SELECT 80 num UNION ALL

-> SELECT 90 num) tens

-> CROSS JOIN

-> (SELECT 0 num UNION ALL

-> SELECT 100 num UNION ALL

-> SELECT 200 num UNION ALL

-> SELECT 300 num) hundreds

->  WHERE DATE_ADD("2004-01-01"

-> INTERVAL (ones.num + tens.num + hundreds.num) DAY) <

-> '2005-01-01") days

-> ON days.dt = a.open_date

-> GROUP BY days.dt;
o o +

| COUNT(a.account_id) |

Fommm - Ry +
| 2004-01-01 |
| 2004-01-02 |
| 2004-01-03 |
| 2004-01-04 |
| 2004-01-05 |
| 2004-01-06 |
| 2004-01-07 |
| 2004-01-08 |
| 2004-01-09 |
| 2004-01-10 |
| 2004-01-11 |
| 2004-01-12 |
| 2004-01-13 |
| 2004-01-14 |
| 2004-01-15 |

O OO 4O OO oo

2004-12-15
2004-12-16
2004-12-17
2004-12-18
2004-12-19
2004-12-20
2004-12-21
2004-12-22
2004-12-23
2004-12-24

[eNeoNeoNeoReoReoNoRoR ol o)
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| 2004-12-25 |
| 2004-12-26 |
| 2004-12-27 |
| 2004-12-28 |
| 2004-12-29 |
| 2004-12-30 |
| 2004-12-31 |

366 rows in set (0.03 sec)

ATO OAWH U3 CAMBIX MHTEPECHBIX 3aIIPOCOB, BCTPEUABIIMNXCA MO CUX TIOP
B faHHOM KHuUTE. ET0 IIeHHOCTh B TOM, UTO OH BKJIIOUAET IIePEKPECTHRIE CO-
eIVHEHVs, BHEIIIHNE COeIUHEHUs, QYHKIUI0 paboThl C JaTaMu, I'PYIIIIN-
POBKY, oIlepaliuu ¢ MHOKecTBaMu (union all) m arperaTHyio (QpyHKIIHUIO
(count()). 9To He camMoe dJIeTAaHTHOE PelIeHNe 3aJaHHOM MTPO6JIEeMbI, HO OHO
TOCTYKUT IPUMEPOM TOT0, KaK ¢ HeOOJBINION [M0Jiell TBOPUECTBA U TBEP-
IBIM 3HAHUEM A3BbIKa IPOIPAaMMUPOBAHUA JasKe TaKOH peIKO MCIIOJIb3ye-
MBIU MeXaHU3M, KaK IIepeKPeCcTHBIe COeJUHEHU A, MOYKHO clleJIaTh MOTyIIe-
CTBeHHBIM MHCTPYMEHTOM B Habope mHCTpyMeHTOB SQL.

EcTecTBeHHble coeguHEeHUs

Ecuu BBI IeHUBHI (2 KTO He JIEHUB? ), MOYKHO BBIOPATDH TUII COeTNHEHUA, IIPU
KoTtopoM cepBep BJI cam ompenenseT He0OOXOAUMbIE YCIOBUA COeTUHEHU
yKa3aHHBIX BaMu Ta0aull. VI3BeCTHLIN Kak ecmecmaerntoe coedurenue (na-
tural join), 9TOT TN COEIUHEHUS eaeT IPEAI0JIOKEeHNEe 0 HEOOXOMMbIX
YCJIOBUSX COeIUHEHNU, Mojlarasich Ha UIeHTUYHbIe MMeHa CTOJIOII0B B Ta0-
auiax. Hanpumep, Tabauia account BKJOYaeT cTosberr cust_id, aBJsAiO-
IIHICA BHEITHUM KJIIOUOM K Ta0JIHMIle customer, MepBUYHBIN KJIIOU KOTOPOM
Tak:ke nuMeeT M cust_id. Takum o6pas3om, MOKHO HaIMCaTh 3aIIpoC, MC-
TOJIL3YIOIINH I COeINHEeHUA 9TUX ABYX Tabuauir natural join:

mysql> SELECT a.account_id, a.cust_id, c.cust_type_cd, c.fed_id
-> FROM account a NATURAL JOIN customer c;
o= [ P, [ Py +

| account_id | cust_id | cust_type_cd | fed_id |
[ PR Fomee - o o +
| 1] 111 [ 111-11-1111 |
| 2| 111 [ 111-11-1111 |
| 3 111 [ 111-11-11171 |
| 4 | 2|1 | 222-22-2222 |
| 5 211 | 222-22-2222 |
| 6 | 3|1 | 333-33-3333 |
| 7| 311 | 333-33-3333 |
| 8 | 411 | 444-44-4444 |
| 9 | 411 | 444-44-4444 |
| 10 | 4 | I | 444-44-4444 |
| 11 511 | 555-55-5555 |
| 12 6 ]I | 666-66-6666 |
| 13 | 6] 1 | 666-66-6666 |
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| 14 | 711 | 777-77-7777 |
| 15 | 8|1 | 888-88-8888 |
[ 16 | 8|1 | 888-88-8888 |
| 17 | 91 | 999-99-9999 |
| 18 | 9 1 1I | 999-99-9999 |
| 19 | 9 I | 999-99-9999 |
| 20 | 10 | B | 04-1111111 |
| 21 | 10 | B | 04-1111111 |
| 22 | 11| B | 04-2202202 |
| 23 | 12 | B | 04-3333333 |
[ 24 | 13 | B | 04-4444444 |
Fommm - Fom - Sy P — +
24 rows in set (0.02 sec)

ITockobKY 3aJJaHO eCcTeCTBEHHOE COeJnHeH1e, CePBep MIPOBEPUJ OIIMCAHUA
TaOJIUIL 1 10OABUJ IJIA 9TUX ABYX TaOJIUIL YCIOBUE COeUHEeHU a.cust_id =
c.cust_id.

Bce 370 XOpoIIo u 3amMedaTeabHO, HO UYTO OyIeT, eCl MMeHa CTOJIOIIOB
B Tabiumax He coBmagaroT? Hampumep, B Tabiaumile account Taxkske ecTb
BHENIHNN KJII0Y K TadJyuie branch, HO oTOT cToJIOel B TadJuIle account Ha-
3BaH open_branch_id, a e branch_id. IlocMmoTpuM, U4TO IIPOMBOUIET, €CJIU
TOMBITATHCA IIPOBecTu natural join Meskay Tabaumamu account u branch:

mysql> SELECT a.account_id, a.cust_id, a.open_branch_id,
-> FROM account a NATURAL JOIN branch b;

o [ S f RS [ TR +
| account_id | cust_id | open_branch_id | name |
[ [ S f S [ TR +
| 1 1 2 | Headquarters |
| 2 | 1 2 | Headquarters |
| 3| 1] 2 | Headgquarters |
| 4 2 | 2 | Headquarters |
| 5 | 2 | 2 | Headquarters |
| 6 | 3| 3 | Headquarters |
| 7 3| 3 | Headquarters |
| 8 | 4 1 | Headquarters |
| 9 | 4 1 | Headquarters |
| 10 | 4 1 | Headquarters |
| 11 5 | 4 | Headquarters |
| 12 | 6 | 1 | Headquarters |
| 13 | 6 | 1 | Headquarters |
| 14 | 7 2 | Headquarters |
| 15 | 8 | 4 | Headguarters |
| 16 | 8 | 4 | Headquarters |
| 17 9 | 1 | Headquarters |
| 18 | 9 | 1 | Headquarters |
| 19 | 9 | 1 | Headquarters |
| 20 | 10 | 4 | Headquarters |
| 21 | 10 | 4 | Headquarters |
| 22 | 11 2 | Headquarters |
| 23 | 12 | 4 | Headquarters |
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24 | 13 | 3 | Headquarters |
| 1 1 2 | So. NH Branch |
| 2| 1 2 | So. NH Branch |
| 3| 1 2 | So. NH Branch |
| 4 | 2| 2 | So. NH Branch |
| 5] 2 | 2 | So. NH Branch |
| 6 | 3| 3 | So. NH Branch |
| 7 3 3 | So. NH Branch |
| 8 | 4 | 1| So. NH Branch |
| 9 | 4| 1] So. NH Branch |
| 10 | 4 | 1 | So. NH Branch |
| 11 5 | 4 | So. NH Branch |
| 12 ] 6 | 1 | So. NH Branch |
| 13 | 6 | 1 | So. NH Branch |
| 14 | 7| 2 | So. NH Branch |
| 15 | 8 | 4 | So. NH Branch |
| 16 | 8 | 4 | So. NH Branch |
| 17 | 9 | 1 | So. NH Branch |
| 18 | 9 | 1 | So. NH Branch |
| 19 | 9 | 1 | So. NH Branch |
| 20 | 10 | 4 | So. NH Branch |
| 21 | 10 | 4 | So. NH Branch |
| 22 | 11 2 | So. NH Branch |
| 23 | 12 4 | So. NH Branch |
| 24 | 13 | 3| So. NH Branch |
S . oo Fom oo oo +
96 rows in set (0.03 sec)

Kasxercsa, 3mech uTO-TO He TaK; 3aIpoc AOJKeH BO3BpaIlaTh He 0ojee 24
CTPOK, MOCKOJBKY B Tabuuiie account 24 crpoku. IIpousorio ciaenyoimee:
IIOCKOJIbKY CEepBepP He CMOT HAaWTH ABa CTOJIOIA C ONMHAKOBBIMY MMEHAMU
B O9TUX [OBYX TabJuIlax, ycJaoBHe coeAWHEeHUS CcHOPMUPOBAHO He OBLIO,
¥ AJ1s1 TabauIl OBLJIO BBIIIOJHEHO ITePeKPEeCTHOe COeqUHEHEe, UTO B Pe3yJIb-
TaTte gayo 96 cTpok (24 cuera yMHOKUTH Ha 4 OTIeJIEHUA).

Tak 4TO CTOMUT JIM CHUKEHME HArPY3KH Ha HAIX APAXJble TaabIlbl (B BULY
OTCYTCTBUS HEOOXOAMMOCTH HaOHpaTh yCJOBHE COeIWHEHHNs) BO3SHUKAIO-
UX Opu 3ToM HemnpusaTHocTe? Koumeuno, Her. Cienyer usberaTh mpume-
HEHUS dTOr0 TUIA COeAUHEHUS W MCIIOJb30BAaTh BHYTPEHHUE COeAMHEeHUS
C IBHBIMY YCJIOBUSMU COeIUHEHUS.

YnpaXXHeHus

Crenymoinye yIpaKHeHHsI IPOTECTHUPYIOT IIOHMMAaHUE BHEIIHUX U Iepe-
KPEeCTHBIX coefunHeHni. OTBeTHI IPUBeAeHbI B IpuaokeHun C.
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10.1

10.2

10.3

Hamnwuinre 3ampoc, BO3BpaIfaloiii BCe THUIILI CUETOB 1 OTKPBITHIE CUeTa
9TUX TUIOB (IJIA coefMHEHUA ¢ TaOJaUIEeN product MCHIOJB3YHTE CTOJIOeI]
product_cd Tabauibr account). JOMKHBI OBITH BKJIIOUEHBI BCE TUITHI CUYETOB,
JasKe ecJIy He ObLI OTKPBIT HY OJUH CUET OIIPeJeJIEHHOTO THIIA.

IlepedopmynupyiiTe 3anpoc us3 ymnpakHeunus 10.1 u mpuMeHHTe IPYyTron
TUI BHEITHero coeaunHeHuA (T.e. ecau B ympaskHenuu 10.1 mcmosbzoBa-
JIOCH JIEBOCTOPOHHEe BHEIIHee COeJUHEeHN’e, WUCIOJb3yHTe IIPaBOCTOPOH-
Hee), TaK 4TOObI Pe3yJabTaThl OBLIN, KaK B yrnpaskHenuu 10.1.

IIpoBequTe BHeIlIHee coefMHeHMe TaOIUIBI account ¢ Tabauiamu individ-
ual m business (mocpemcTBOM cToJOITa account.cust_id) Takum obpasom,
YTOOBI PE3YJIbTUPYIOIINIT HaG0p COoAeprKal o OTHOI CTPOKe AJA KarKIOTO
cuera. JJoJKHBI OBITh BKJIIOUEHBI CTOJOIIBI count. account_id, account. prod-
uct_cd, individual. fname, individual.lname u business. name.

10.4 (nononHUTEnNbHO)

Paspa6oraiite 3amnpoc, KoTopuiil chopmupyer Habop {1, 2, 3,..., 99, 100}.
(CoBeT: UCMOJB3YHTE MEPEKPECTHOE COeAMHEeHNe KaK MUHUMYM C ABYMSA
nozxsampocaMu B 0JI10Ke from.)
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B ompeneieHHBIX CUTYAIIUAX MOJKET IIoTpeboBaTheA, uTo0bI SQL-BhIpaske-
HUS BeJu cebsA TaK MM MHAUYe B 3aBUCUMOCTH OT 3HAUEHUI OIpefe e HHBIX
CTOJIOIOB MJIM BBHIPpAsKEHUH. JTa IjiaBa MOCBAIeHa HAIMCAHUIO BhIpasKe-
HUH, KOTOPbIe MOTYT BeCTH ce0s MOo-pasHOMY B 3aBUCUMOCTH OT JAHHBIX,
TOJIYYEHHBIX BO BPEMSA BBIITOJHEHU .

Y10 Takoe ycnoBHas fioruka?

VcioBHAS JIOTHKA — 9TO IIPOCTO CIIOCOOHOCTH BHIOMPATDH OHO M3 HAIIPABJIEe-
HUY BBINOJIHEHUs IporpamMmbl. Hampumep, mpu 3ampoce WHGOPMAIIUHU
0 KJIMEHTE MOXKeT HOTPeb0BaThCA B 3aBUCHUMOCTHY OT THUIIA KJINEHTA U3BJI€UD
cToJber fname/1name Tabauirbt individual uam croberr name TabIUITBI busi-
ness. C MOMOIIbI0O BHEHIHUX COEIMHEHUN MOKHO ObIJI0 OBl BBIOpaTh 00e€
CTPOKH U AATh BOZMOKHOCTBH BHISHLIBAIOIIEMY OIIPEAENUTDh, KaKyi0 U3 HUX
HWCII0JIL30BATD:

mysql> SELECT c.cust_id, c¢.fed_id, c.cust_type_cd,
->  CONCAT(i.fname, ' ', i.lname) indiv_name,
-> Db.name business_name
-> FROM customer ¢ LEFT OUTER JOIN individual i
-> ON c.cust_id = i.cust_id
-> LEFT OUTER JOIN business b
-> ON c.cust_id = b.cust_id;

Fomm o R R Ry Y +
| cust_id | fed_id | cust_type_cd | indiv_name | business_name |
Fomme S R o Yy +
| T 111-11-1111 | T | James Hadley | NULL |
| 2| 222-22-2222 | I | Susan Tingley | NULL |
| 3 333-33-3333 | I | Frank Tucker | NULL

| 41 444-44-4444 | 1 | John Hayward | NULL |
| |

5] 555-55-5665 | I | Charles Frasier | NULL
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6 | 666-66-6666 | I
T Tr-17-7777 | 1
8| 888-88-8888 | I
91 999-99-9999 | I

| John Spencer

| Margaret Young
| Louis Blake

| Richard Farley

| NULL
| NULL
| NULL
| NULL

10 | 04-1111111 | B | NULL | Chilton Engineering

111 04-2222222 | B | NULL | Northeast Cooling Inc.

12 1 04-3333333 | B | NULL | Superior Auto Body

13 | 04-4444444 | B | NULL | AAA Insurance Inc.
oo F N S oo o +

13 rows in set (0.13 sec)

BrIsbIBaoOIUil MOKET B3TJIAHYTh HA 3HAUEHMe cToJI6ma cust_type_cd u BBI-
6paTh, KaKoii CcTOJIOeI] UCIIOJIb30BaTh — indiv_name mam business_name. Ogx-
HAKO BMECTO 3TOT'0 MOJKHO OBIJIO ObI MPUMEHUTH YCJIOBHYIO JIOTHMKY, BOC-
TIO0JIb30BABIIIUCH 6bLPANCCHUEM CASe, YTOOBI OIPEIeIUTh TUI KJINEHTa U BO3-
BPaTUTh COOTBETCTBYIOIIYIO CTPOKY.

mysql> SELECT c.cust_id, c.fed_id,
->  CASE
WHEN c.cust_type_cd = "I’

THEN CONCAT(i.fname,

WHEN c.cust_type_cd = "B’

THEN b.name
ELSE "Unknown

->  END name

-> FROM customer ¢ LEFT OUTER JOIN individual i

-> ON c.cust_id = i.cust_id
->  LEFT OUTER JOIN business b
-> ON c.cust_id =

@0 N o O B~ W N

4 a4
D 4 O ©

13

111-11-1111
200-22-2222
333-33-3333
444-44-4444
555-55-5555
666-66-6666
T7T-77-7777
888-88-8888
999-99-9999
04-1111111
04-2222222
04-3333333
04-4444444

b.

cust_id;

James Hadley

Susan Tingley

Frank Tucker

John Hayward
Charles Frasier
John Spencer
Margaret Young
Louis Blake

Richard Farley
Chilton Engineering

Northeast Cooling Inc.

Superior Auto Body
AAA TInsurance Inc.

', i.lname)

JTa Bepcus 3amrpoca Bo3BparaeT oguH croJiberr name. OH hopMupyeres suipa-
JHeeHueMm case, HAULUHAWUMCS 80 8MOPOLL CMPOKe 3anpoca, KOTOPoe B IaH-
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HOM cJIyuae IIpoBepAeT 3HaueHue cToJbna cust_type_cd u Bo3Bpamiaet umsa,/
(pamuinio GU3NUYECKOro JUIa Ui HadBaHue (DUPMBI.

BbipaXxeHue case

Bce ocuoBHbIe cepBepbl BIl BKJIOUAIOT BCTPOEHHBIE DYHKI[MY, UMUTUPYIO-
mue BeIpaskeHue if-then-else, KoTopoe ecTh B GOJBIINHCTBE A3LIKOB IIPO-
rpamMmmMupoBanusa (manpumep, pyHKIusa decode() Oracle, pyuxmuma if()
MySQL u ¢pyurnusa coalesce() SQL Server). BoipakeHus case Toke paspa-
6oTaHBbI AJd moamep:kku jJoruku if-then-else, Ho B cpaBHeHUM CO BCTPOEH-
HBIMY QYHKIIXAMEA 00JIaJal0T ABYMSA IPEUMYIIeCTBAMMU:

e Bripaxxenme case SBJIseTca dacTbio craHmapra SQL (Bepcua SQL92)
u peanusoBano B Oracle Database, SQL Server u MySQL.

e BroIpaskeHUs case BCTPOEHBI B rpaMMaTuKy SQL 1 MoryT 6BITH BKJIIOUE-
HBI B BBIpasKeHud select, insert, update u delete.

B carenyromux aByx pasgesax IIpeNCTaBJIEHBI BBIPDAYKEHUS Case IBYX pas-
HBIX THUIIOB, a 3aTeM S IPUBOKY HECKOJHKO IPUMEPOB BBIDAKEHUN Case
B I€HICTBUH.

BbipaXkeHUs case ¢ nepe6bopom BapnaHTOB

ITpuBenenHOE paHee B 9TOM I'JIaBe BEIPAKEHUE case — IPUMED BblPANCCHUS
case ¢ nepebopom eapuanmos (searched case expression), IMeIOIIETO CJIe-
IYIOIUI CHHTAKCIC:

CASE
WHEN C1 THEN E1
WHEN C2 THEN E2

WHEN CN THEN EN

[ELSE ED]
END
B srom onnucanuu cumBoamu C1, C2, ..., CN 0603HAUEHBI YCIOBUS, a CUMBOJIA-
mu E1, E2, ..., EN — BeIpasKeHUus, KOTOpbIe JOJKHBI OBITh BO3BPAIIleHbI BhIpa-

sxkeHueM case. Ecau yciioBue B 6J10Ke when BBITIOJIHAETCS, BhIPAYKEHME Case
BO3BpAIIlaeT COOTBETCTBYIOIlee BhIpasKeHMe. Kpome Toro, cumBoa ED mpen-
CTaBJIAeT IpUMeHsAeMoe 10 YMOJYaHNIO BhIpaskeHre, Bo3BpalliaeMoe BbIpa-
JKeHUeM Case, eCJIM He BBIMIOJHEHO HU 00HO u3 ycuosuii C1, C2, ..., CN (610K
else ABIsgETCA HEOOSI3aTEILHBIM, II0ATOMY OH 3aKJIIOUEH B KBaJpaTHBIE CKOO-
Ku). Bce BhIpaskeHus, BO3BpalllaeMble PA3JIUYHBIMY OJIOKaMI When, TOJIMKHBI
obecreunBaTh pe3yJJIbTaThI OAHOI0 THUIIA (Hampumep, date, number, varchar).

BoT npumep BhIpaskeHus case ¢ mepebopoM BapHuaHTOB:

CASE
WHEN employee. title
THEN "Head Teller’
WHEN employee.title = "Teller’

"Head Teller’
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AND YEAR(employee.start_date) > 2004
THEN ‘Teller Trainee’

WHEN employee.title = 'Teller’
AND YEAR(employee.start_date) < 2003
THEN "Experienced Teller’

WHEN employee.title = 'Teller’
THEN "Teller’

ELSE "Non-Teller’

END

ITO BEIpAKEHNUE CaSe BO3BPAIIAET CTPOKY, C IOMOIIBI0 KOTOPOI MOXKHO OII-
penessaTh pacleHKH IT0YacOBOM OILIATHI, TeYaTaTh OeMI Ky ¢ UMeHaMHU U T. 1.
ITpu BBIUMCIEeHUM BBLIPAXKEHUA case OJOKM when oOpabaThIBAIOTCA CBEPXY
BHHU3. KaK TOJIBKO OHO 13 yCJIOBUI 0JI0Ka when IpruHUMAaeT 3HaueHue true,
BO3BPAII[aeTCs COOTBETCTBYIOIIEe BhIPpasKeHue, a Bce OCTalIbHbIe OJI0KH when
urHopupyorca. Ecau HM o1HO M3 ycJa0BHE 0JI0Ka when He BBLIIOJIHSETCH,
BO3BpAIllaeTcs BhIpaskeHue 6oKa else.

XO0Tsa OpeapIAyIINHA IIPUMep BO3BpaIllaeT CTPOKOBLIE BEIPAMKEHU I, TOMHIU-
Te, UTO BHIPAKEHUA case MOTYT BO3BpaIaTh BbIpasKeHUs JIOOOTO THUIIA,
BKJIIOUAs IMOA3aIpoCchl. BOT ellfe ofHa Bepcus IIPUBEJEHHOT0 paHee B 3TOH
TJaBe 3ampoca MMeHu (U3UUYECKOTro JINIla/HasBaHUA (DUPMBI, B KOTOPOM
IJIs U3BJIeYeHUs JaHHBIX M3 Tabuui individual m business BMeCTO BHeIII-
HUX COeTUHEHNI NCIOJb3YIOTCA IIOA3aIIPOCHI:

mysql> SELECT c.cust_id, c.fed_id,

->  CASE

-> WHEN c.cust_type_cd = "I' THEN

-> (SELECT CONCAT(i.fname, " ', i.lname)
-> FROM individual i

-> WHERE i.cust_id = c.cust_id)

-> WHEN c.cust_type_cd = "B’ THEN

-> (SELECT b.name

-> FROM business b

-> WHERE b.cust_id = c.cust_id)

-> ELSE "Unknown'
->  END name
-> FROM customer c;

oo oo oo +
| cust_id | fed_id | name

oo oo S +
| 1] 111-11-1111 | James Hadley

| 2 | 222-22-2222 | Susan Tingley |
| 3 | 333-33-3333 | Frank Tucker

| 4 | 444-44-4444 | John Hayward

| 5 | 555-55-5555 | Charles Frasier |
| 6 | 666-66-6666 | John Spencer

| 7| 7T77-77-7777 | Margaret Young

| 8 | 888-88-8888 | Louis Blake

| 9 | 999-99-9999 | Richard Farley |
| 10 | 04-1111111 | Chilton Engineering |
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| 11 | 04-2222222 | Northeast Cooling Inc. |
| 12 | 04-3333333 | Superior Auto Body |
| 13 | 04-4444444 | AAA Insurance Inc.

oo oo oo +

13 rows in set (0.01 sec)

B sToMm BapumaHTe 3ampoca B 6JI0K from BKJIOUeHa TOJBKO TabauIa customer
¥ COOTBETCTBYIOIlee MM AJA KaKJA0Tr0 KJIMEHTAa IOoJydaeTcda C IIOMOIILIO
CBA3aHHOTO IOA3AaIIpoca. JTa Bepcusa MHEe HpaBUTCS OOJIbIIe TO, TAe Ipu-
MEHAIOTCSA BHENIHNE COeAUHEHUdA, IIOCKOJIBKY 37eCh CepBep CUUTHIBAET
JaumHbIe Ta0MUIIBI individual 1 business TOJIBKO B ciyuyae HEOOXOAMMOCTH,
a He COeqUHSET BCe TPU TAOJIUIILI.

MpocTble BblpaXkeHUs case

IIpocmoe svipadcerue case (simple case expression) oueHb IOX0Ke Ha BBI-
pa)keHUe case ¢ mepebOpOM BapHMaHTOB, HO HECKOJIBKO MeHee (PYHKI[MO-
HaJIbHO. BoT ero cuHTakcuc:

CASE VO
WHEN V1 THEN E1
WHEN V2 THEN E2

WHEN VN THEN EN

[ELSE ED]
END
B sTtom ommucarum V0 mpeacraBiasdeT sHaUeHUEe, a CUMBOJIBI V1, V2, ..., VN —
3HauyeHusd, cpaBHuBaeMbie ¢ V0. CumBoJbI E1, E2, ..., EN mpeacTaBasSIOT BBI-
pa'keHusd, BO3BpalllaeMble BhIpasKeHUEM case, a ED — BeIpaskeHue, KOTOpoe
JIOJIKHO OBITH BO3BPAIIEHO, €CJI HU OJHO 13 3HaueHuii Habopa V1, V2, ..., VN

He COOTBeTCTBYyeT 3HaueHuio V0.

BoT npumep mpocToro BeIPAKeHU Case:

CASE customer.cust_type_cd
WHEN "I' THEN
(SELECT CONCAT(i.fname, " ', i.lname)
FROM individual I
WHERE 1i.cust_id = customer.cust_id)
WHEN "B THEN
(SELECT b.name
FROM business b
WHERE b.cust_id = customer.cust_id)
ELSE "Unknown Customer Type’
END

IIpocTeie BeIpaskeHus case MeHee QYHKIIMOHAJIBHBI, UeM BBIPAYKEHUS Case
¢ mepe6opoOM BapUAHTOB, IOTOMY UTO B HUX HEJIH3s 3aaTh COOCTBEHHBIE yC-
JIOBHUS; B HUX IIPOCTO UCIOJB3YIOTCA YCAOBUSA PaBeHCTBA. UTOOBI MOHATH,
YTO UMeeTCsI B BUAY, PACCMOTPUM BhIpasKeHue case ¢ mepeGbopoM BapUaHTOB,
JIOTUKA KOTOPOT0 AaHAJIOTUYHA IPEABIAYIIeMY IPOCTOMY BBIPAKEHUIO CaSE.
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CASE
WHEN customer.cust_type_cd = "I THEN
(SELECT CONCAT(di.fname, " ', i.lname)

FROM individual I
WHERE 1i.cust_id = customer.cust_id)
WHEN customer.cust_type_cd = "B’ THEN
(SELECT b.name
FROM business b
WHERE b.cust_id = customer.cust_id)
ELSE "Unknown Customer Type’
END

BripaskeHusa case ¢ mepe60poM BapHaHTOB IMO3BOJIAIOT CO3aBaTh YCJIOBUA
BXOJKJEHUA B AUANAa30H, YCJIOBUSA HEPABEHCTBA M COCTABHBIE YCJIOBUS, VC-
moJb3yoIIe and/or/not, moaTOMY 5 ObI PEKOMEHI0BAJ IPUMEHATD BhIparKe-
HUA Case ¢ IepedopoM BapMaHTOB BO BCEX CIYUYAAX, KPOME CAMBIX IIPOCTHIX.

Mpumepbl BbipaXkeHUN case

Crnenymoliiue pasfgesbl MPEICTABISIOT Pa3JUUYHble IPUMEPHI, HJJIIOCTPHU-
pyIoIire IpuMeHeHe YCJIOBHOU JOoruKu B SQL-BhIpaskeHUSIX.

TpaHchopmauum pesynbTUPYIOLLMX HabopOB

HWuorga arperupoBanue NPOBOAUTCS II0 KOHEUHOMY Habopy sHaueHuUii, Ha-
opuMep 0o ITHAM HeneJu, HO TpebyeTcs, UTOO0bl pPe3yJIbTHUPYIOHIniT Habop
BKJIFOUAJI BCErO OJHY CTPOKY C KOJIHUYECTBOM CTOJIOI[OB, COOTBETCTBYIOIIIM
KOJIMUECTBY 3HAUEHUI, a He II0 OJHOU CTPOKEe Ha KaskJIoe sHaueHue. B Ka-
YyecTBe MpUMepa BO3bMEM 3aIlpoCc, BO3BPAIIAIOIIUI YNCIO CUETOB, OTKPHI-
TBIX B KasKI0M roay, HaunHas ¢ 2000 rozga:

mysql> SELECT YEAR(open_date) year, COUNT(*) how_many
-> FROM account
-> WHERE open_date > "1999-12-31"
-> GROUP BY YEAR(open_date)

Foemo - [ P, +

| year | how_many |
Foemo - [ P, +

|
|
|
|
| 2004 |
+
5 rows in set (0.00 sec)
Yro0sl TpaHCHOPMUPOBATEL STOT PE3YIbTUPYIOMINNA HAOOP B OAHY CTPOKY
C IIeCThIO CTOJIOIaMu (IO OZHOMY AJA Kamgoro roga, ¢ 2000 mo 2005), mo-

HaJ00UTCA CO3JAaTh IIIECTh CTOJIOIOB U B KAXKIOM CTOJIOIe IPOCYMMUPOBATH
MOJAbKO CTPOKU, OTHOCAIINECS K JAHHOMY I'OAY:



222

[maBa 11. YcnoBHas norvka

mysql> SELECT

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2000 THEN 1

-> ELSE 0

-> END) year_2000,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2001 THEN 1

-> ELSE 0

-> END) year_2001

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2002 THEN 1

-> ELSE 0

-> END) year_2002,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2003 THEN 1

-> ELSE 0

-> END) year_2003,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2004 THEN 1

-> ELSE 0

-> END) year_2004,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2005 THEN 1

-> ELSE 0

-> END) year_2005

-> FROM account

-> WHERE open_date > '1999-12-31";
[ RSP, [ S, oo [ S, oo [ R, +
| year_2000 | year_2001 | year_2002 | year_2003 | year_2004 | year_2005 |
[ RSP, [ S, oo [ S, R S [ S, +
| 3 4 | 5 | 3 9 0]
[ P, [ S, o R S [ S, +

1 row in set (0.01 sec)

Bce miecTh BhIparkeHUH I CTOJIOIOB IIPEeAbIAYIero 3aIpoca UIeHTUYHEI,
3a MCKJIOUYeHWeM 3HaueHus roga. Korma dyHKuA extract() Bo3Bpariaer
HYJKHBIH T'0J, BRIDasKEeHNe Case Bo3Bpallaer sHauenue 1. B mporuBHOM ciy-
yae BosBpamiaercsa 0. Cymmupys Bce cuera, oTkpbIThie ¢ 2000 roma, Kak-
IbIIl cTOJIOEI] BO3BPAIIAET YKCJIO CUYETOB, OTKPBITHIX B COOTBETCTBYIOIIUI
rog. OueBuaHO, UTO TaKue TpaHCHOPMAIUN NPAKTUYECKU IPUMEHUMBI
TOJIBKO JJIsT HEOOJBIIIOTO YKcia 3HaueHuii. Perenue 3agaun mo ¢GopMupo-
BaHUIO CTOJIOIIOB JJIA KAayKI0T0 rojga, HaunHasd ¢ 1905-ro, 66ICTPO cTaao OBI
CJAUIIKOM I'POMO3IKUM.

CenekTuBHas arperauvis

Pamee B riiaBe 9 OBLI0 ITOKA3aHO YaCTUUHOE PeIlleHUe 3aJa4y IIONCKA CUe-
TOB, OCTATOK Ha KOTOPBIX HE COOTBETCTBYET JAHHBIM TAOJUIILI transaction.
ITpuumHOIl IpegoCTaBIeHUS YACTUUHOI'O PellleHusa Oblia HeoOXOAMMOCTH
MPUMEHEeHUs YCIOBHOM JIOTUKY, HO Telleph Y HAC eCTh BCe JJIsI TOTO, YTOOHI
3aKOHUYUTH pabdory. BoT Ha ueM s ocTaHOBUJICA B ryiase 9:
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SELECT CONCAT( "ALERT! . Account #', a.account_id,
Has Incorrect Balance! ")
FROM account a
WHERE (a.avail_balance, a.pending_balance) <>
(SELECT SUM(<expression to generate available balance>)
SUM(<expression to generate pending balance>)
FROM transaction t
WHERE t.account_id = a.account_id);

st cyMMUPOBAHUS OTAEIbHBIX TPAHSAKIIUIN II0 JAHHOMY CUETy 9TOT 3a-
IPOC MCIIOJBb3yeT CBA3AaHHBIN MoA3anpoc K Tadbaulie transaction. Ilpu cym-
MUPOBAaHUY TPAH3AKIIUH cJIeyeT yUIUTHIBATh ABa haKTa:

e CyMMBbI TPaH3aKIIUH BCeTHa MOJOKUTEIbHBI, II09TOMY YTOOBI MOHATS,
ABJIAETCSA JIU TPaH3aKIUA 1e0eTOBOM UIN KPeIUTOBOM, HEOOXOIMMO II0-
CMOTpPEeTh Ha ee TUI U U3MEHUTh 3HaK (YMHOKUTD Ha —1) 115 1e0eTOBBIX
TpaH3aKI[UM.

e Ecau mara B cronbime funds_avail_date GoJjbllle TEKyIei, TpaH3aKI[UA
IOJ:KHA OBITH moOaBjeHa B CYMMAapHBIM OTJIOKEHHBIM OCTATOK, a He
B CYMMAapHBIN JOCTYITHBLIN OCTAaTOK.

Uz AOCTYITHOI'O OCTaTKa HEKOTOPhI€ TPaH3aKIINUU JOJIMKHBI OBITh UCKJIIOUe-
HBI, 4 B OTJIO’KEHHBIN OCTATOK BKJIIOUAIOTCS BCE TPpaH3aKIIU, 4TO AeJiaeT
ero 6oJsee IIPOCTBIM OJIA BBIYMCJIEHUA. Bor BBIPpaXeHue case OJid BbIUYMCJIE-
HHUA OTJIOKEHHOI'O OCTaTKa:

CASE
WHEN transaction.txn_type_cd = 'DBT"
THEN transaction.amount * -1
ELSE transaction.amount
END

Takum 00pasoM, BCe CYMMBbI TPAH3AKIIUI AJIsI 1e0eTOBBIX TPAHSAKIIUN M-
HOXKAIOTCS Ha -1, a IJIs KPeIUTOBBIX TPAH3AKINHA OCTAIOTCA HEM3MEHHBI-
mu. TouHO Takas ke JIOTUKA IPUMEHSETCS W K BLIUMCJIECHUIO SOCTYIHOTO
0OCTaTKa, HO 3[eCh JOJIYKHEI ObITH BKJIKUYEHEI TOJIBKO T€ TPAH3AKIIUHN, KOTO-
pulie cTaau AOCTYIHBIMU. I105TOMY BhIpakeHMne case AJA BEIUMUCJIEHUI JOC-
TYIIHOTO OCTATKA BKJIIOYAET OJUH JOIOJHUATEIbHEII OJI0K when:

CASE
WHEN transaction.funds_avail_date > CURRENT_TIMESTAMP()
THEN 0
WHEN transaction.txn_type_cd = 'DBT’
THEN transaction.amount = -1
ELSE transaction.amount
END

B nepeom 06Ji0Ke when HemocTymHbIe GOHIBI, TAKNE KAK HEOIJIaUeHHEIe Ue-
KH, 6yayT mobaBaaTth K cymMe O mosmapoB. BoT oKoHUAaTeIbHBINT BApUAHT
3aIpoca ¢ ABYMS BBIPAXKEHUAMY Case:

SELECT CONCAT( 'ALERT! : Account #', a.account_id,
Has Incorrect Balance!")
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FROM account a
WHERE (a.avail_balance, a.pending_balance) <>
(SELECT
SUM(CASE
WHEN t.funds_avail_date > CURRENT_TIMESTAMP()
THEN 0
WHEN t.txn_type_cd = 'DBT’
THEN t.amount * -1
ELSE t.amount
END),
SUM(CASE
WHEN t.txn_type_cd = 'DBT’
THEN t.amount » -1
ELSE t.amount
END)
FROM transaction t
WHERE t.account_id = a.account_id);

C moMOIIbI0 YCJIOBHOM JIOTMKY HCXOAHBIE JaHHBIE IIOCTABJAIOTCA B arpe-
raTHble QyHKIUU sum() ABYMsSA BBIPDAYKEHUAMU Case, IO3BOJIAS CyMMUPO-
BaTh COOTBETCTBYIOIIME JeHEXHbIe 00'bEMBI.

MpoBepka cywectBoBaHUSA

B HEKOTOPHIX ciiyuadax TpedyeTcs YCTAHOBUTH CYII[eCTBOBAHUE CBA3U MEK-
Iy OBYMSA CYITHOCTSIMU, He Kacasch KOJUUYECTBEHHBIX MOKazaTeseii. Ha-
mpuMep, HYKHO Y3HATh, €CTh JIX Y KJIMeHTa TeKYIue Uiu coeperaTebHble
cuera, He MHTEPECYsiCh TeM, CKOJIbKO y HEr0 CYeTOB KaKaoro tTuna. Bor 3a-
IPOC C HECKOJBKUMU BBIPAKEHUAMHU Case, (QOPMUPYIOIIUMHU ABa CTOJIOIA
BBIXOAHBIX HAHHBIX. IIepBBIi IOKA3bIBAET, €CTh JU y KJINEHTA TEeKYIIHne
cueTa, a BTOPOH — eCTh Jiu cOeperaTejibHLIE CUeTa:

mysql> SELECT c.cust_id, c.fed_id, c.cust_type_cd,

->  CASE

-> WHEN EXISTS (SELECT 1 FROM account a
-> WHERE a.cust_id = c.cust_id

-> AND a.product_cd = "CHK') THEN 'Y’
-> ELSE "N’

-> END has_checking,

->  CASE

-> WHEN EXISTS (SELECT 1 FROM account a
-> WHERE a.cust_id = c.cust_id

-> AND a.product_cd = "SAV') THEN 'Y’
-> ELSE "N’

-> END has_savings
-> FROM customer c;

Fomme - o - o o= o +
| cust_id | fed_id | cust_type_cd | has_checking | has_savings |
oo S o o S +
| T 111111111 | I | Y |Y |
| 2 | 222-22-2222 | 1 | Y | Y |
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| 3 | 333-33-3333 | I | Y | N |
| 4 | 444-44-4444 | 1 |y |Y

| 5 | 555-55-5555 | I |Y | N

| 6 | 666-66-6666 | I |y | N

| 7| 777-77-7777 | I | N | N |
| 8 | 888-88-8888 | I | Y | Y

| 9 | 999-99-9999 | I | Y | N

| 10 | 04-1111111 | B |Y | N |
| 11 | 04-2222222 | B [ N [ N [
| 12 | 04-3333333 | B | Y | N

| 13 | 04-4444444 | B | N | N |
oo oo Fom e oo o +
13 rows in set (0.00 sec)

Kaxmoe BeIpaskenne case BKJIIOUAET CBA3AHHBIN MOA3aIpoc K TabauIiie ac-
count: omWH IJIS MOKMCKA TEKYIIUX CUETOB, APYroil — cheperarebHBIX cUe-
TOB. IIOCKOJIBKY KaKIbIil GJIOK When MCIIOJIb3yeT omepaTop exists, ycaoBus
BBITIOJIHSIIOTCS, €CJIN ¥ KJINEeHTa ecTb, 110 KpaliHeii Mepe, OAUH CUEeT MCKO-
MOTO THIIA.

B gpyrux ciydadax Hac MOMKeT MHTEPECOBATh KOJUUECTBO BCTPETUBIINXCS
CTPOK, HO JIUIIIb IIOCTOJBbKY MOCKOJBbKY. Hampumep, cieaymoImuil 3ampoc
C IIOMOIIIBIO IIPOCTOT'O BBIPAXKEHUS CASe MOJACUUTHIBAET KOJINYECTBO CUETOB
KasKI0ro KJINeHTa, a 3aTeM Bo3Bpamiaer None', '1', '2" mam '3+':

mysql> SELECT c.cust_id, c.fed_id, c.cust_type_cd,
->  CASE (SELECT COUNT(*) FROM account a
-> WHERE a.cust_id = c.cust_id)
-> WHEN O THEN 'None’
-> WHEN 1 THEN "1’
-> WHEN 2 THEN '2°
-> ELSE '3+’
->  END num_accounts
-> FROM customer c;

[ S, S o [ PR +
| cust_id | fed_id | cust_type_cd | num_accounts |
[ S RSPy, S . [ SRR +
| T 1111111 | I | 3+ |
| 2 | 222-22-2222 | 1 | 2 |
| 3 | 333-33-3333 | I | 2 |
| 4 | 444-44-4444 | 1 | 3+ |
| 5 | 555-55-5555 | I | 1 |
| 6 | 666-66-6666 | I | 2 |
| 7| TTT-77-7777 | 1 | 1 |
| 8 | 888-88-8888 | I | 2 |
| 9 | 999-99-9999 | I | 3+ |
| 10 | 04-1111111 | B | 2 |
| 11 | 04-2222222 | B | 1 |
| 12 | 04-3333333 | B | 1 |
| 13 | 04-4444444 | B | 1 |
oo P o R +
13 rows in set (0.01 sec)
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B sToM 3ampoce s He X0TeJI IPOBOAUTH PA3INUYNS MEKAY KINEHTAMU, IMe-
IOIUMHU 0oJiee IBYX CUETOB, IIO3TOMY BEIPAsKEHME Case IMPOCTO CO3TaeT Ka-
Teropuio 3+ . ITomoGHEBIN 3aIPOC MOKET OBITH IIOJE3HLIM IIPU IIONCKE KJIH-
€HTOB, C KOTOPBIMH MOYKHO CBA3ATHCA U IPEAJOMKNUTH OTKPLITH HOBBIA CUET
B OaHKe.

OWwKnOKWN peneHns Ha HyJb

IIpoBomAa BBIUMCIEHUA, BKJIIOUAIOIINE TeJeHUE, HY)KHO Bce BpeMs 3a00-
TUTHCA O TOM, UTOOBI 3BHAMEHATEJb HUKOTIa He ObLI paBeH HYJ 0. HekoTo-
peie cepBeprl B, rakme xkak Oracle Database, BcTpeTuB HyJ1eBO#l 3HaMeHa-
TeJb, GopMuUpyIioT ommubKy, a MySQL mpocTo mprucBanBaeT pesyJIbTaTy BbI-
yucJIeHnUa 3HaUeHre null, KaKk MOKa3bIBaeT CJAEeAYIOIINI IIpuMep:

mysql> SELECT 100 / O;

o~ +
| 100 / 0 |
- +
| NULL |
o +

1 row in set (0.00 sec)

YT06BI 3aIITUTUTh BIYNCICHUA OT OIIIMOOK MU, eIlle XYsKe, OT 3aTaJJOUHOTO
moJryueHuA null, caeayeT KO BceM 3HAMeHATEJIAM IIPUMEHSATH YCJIOBHYIO
JIOTUKY, KaK IOKa3aHo JjaJjee:

mysql> SELECT a.cust_id, a.product_cd, a.avail_balance /

->  CASE
-> WHEN prod_tots.tot_balance = 0 THEN 1
-> ELSE prod_tots.tot_balance

-> END percent_of_total

-> FROM account a INNER JOIN

-> (SELECT a.product_cd, SUM(a.avail_balance) tot_balance
-> FROM account a

->  GROUP BY a.product_cd) prod_tots

-> ON a.product_cd = prod_tots.product_cd;

[ oo - R +
| cust_id | product_cd | percent_of_total

T N S +
| 10 | BUS | 0.0000 |
| 11 | BUS | 1.0000 |
| 1] CD | 0.1538 |
| 6 | CD | 0.5128 |
| 7 | CD | 0.2564 |
| 9 | CD | 0.0769 |
| 1] CHK | 0.0145 |
| 2 | CHK | 0.0309 |
| 3 | CHK | 0.0145 |
| 4 | CHK | 0.0073 |
| 5 | CHK | 0.0307 |
| 6 | CHK | 0.0017 |
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| 8 | CHK | 0.0478 |
[ 9 | CHK | 0.0017 |
| 10 | CHK | 0.3229 |
| 12 | CHK [ 0.5281 |
| 3| MM [ 0.1298 |
| 4] MM | 0.3219 |
| 9 | MM | 0.5483 |
| 1] SAV [ 0.2694 |
| 2 | SAV | 0.1078 |
| 4 | SAV | 0.4137 |
| 8 | SAV | 0.2091 |
[ 13 | SBL [ 1.0000 |
Fommmm - Fomm o Ry +
24 rows in set (0.00 sec)

ITOT 3aIIPOC BBIUMCIAET OTHOIIECHNE OCTATKA HA CUeTe K ODIIEeMY OCTATKY
[UIS BCeX CUETOB OJHOr0 THUIMA. IIOCKOJIBKY IJIs HEKOTOPBIX TUIIOB CUETOB,
TAKMX KaK CCYAbl KOMMEPUYECKNM IIPENIPUATHAM, OOIIUA OCTATOK MOMKET
PaBHATHCA HYJIIO, €CJIM Ha TEKYIIUIA MOMEHT BCE CCYAbI IIOJHOCTHIO BBIILJIA-
YeHBI, JIYYIIe BCEro BKJIIUNTHL BBIPAYKEHME Case, rapaHTHPYIOINee, UTO
3HaMeHaTeJ b HUKOrIa He OyJeT paBeH HyJII0.

YcnoBHble OOHOBNEeHUsA

IIpu 06HOBIEHUH CTPOK TAOJIUIIBI BaM MHOTAA IPUAETCA IPUHUMATh perlie-
HUS OTHOCUTEJIbHO TOTO0, KaKMe 3HAUeHU JOJIKHBI ObITH 3aJaHEI B OIIpe/e-
JIEHHBIX CTO0JIOIax. Hampumep, mocjie BCTABKY HOBOM TPaH3aAKIIUU JOJIMK-
HBI M3MEHUTHCA CTOJOIBI avail_balance, pending balance m last_activi-
ty_date Tadaunsl account. C 0OHOBIEHNEM ABYX MOCIEIHUX CTOJIOIIOB IPO-
6JieM HeT, HO UTOOBI IIPaBUJIBHO M3MEHHTH CTOJIOeI] avail_balance, Hamo
npoBepuTh cTosber funds_avail date Tabaumbl transaction ¥ BBISACHUT,
cpasy Ju JOCTYIHBI (DOHABLI TPaH3aKIuu. JomycTuM, TOJIBKO UTO BCTaBJIE-
Ha Tpamsaknusa ¢ ID 999, Torma m3MeHUTh TPU CTOJOIA TaGJIUIBI account
MOJKHO C IIOMOII[bIO CJIeAYIOIEro BeIpakeHus update:

1 UPDATE account

2 SET last_activity_date = CURRENT_TIMESTAMP()

3 pending_balance = pending_balance +

4 (SELECT t.amount =

5 CASE t.txn_type_cd WHEN "DBT" THEN -1 ELSE 1 END

6 FROM transaction t

7 WHERE t.txn_id = 999),

8 avail_balance = avail_balance +

9 (SELECT

10 CASE

11 WHEN t.funds_avail_date > CURRENT_TIMESTAMP() THEN O
12 ELSE t.amount =

13 CASE t.txn_type_cd WHEN "DBT" THEN -1 ELSE 1 END
14 END

15 FROM transaction t

16 WHERE t.txn_id = 999)
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17 WHERE account.account_id =
18  (SELECT t.account_id

19 FROM transaction t

20 WHERE t.txn_id = 999);

31ech Bcero TpU BBIPAKEHUA Case: ABa u3 HUX (cTpoku 5 u 13) cays:kat nia
U3MeHeHUd 3HaKa CYMMbBI TpaH3aKIUU OJaA Oe6eTOBBIX TpaH3aKIIUH,
a TpeThe BhIpaskeHue case (ctpoka 10) mpemgHasHAUEHO IJIA MPOBEPKYU JATHI
poctymHOcTH oHIO0B. Eciiu aTa maTa ere He HACTYIUJIA, K JOCTYIIHOMY OC-
TaTKy Ho0aBjsieTcAd HYJIb; B IPOTUBHOM CJIydyae J00aBIAETCS CyMMa TPaH-
3aKI[UN.

O6paboTtka 3HayeHnn Null

XoTsa 3HaueHUs null yaoOHBI AJIS XpaHeHUs B TaOJIUIIaX HEM3BECTHBIX 3HA-
YeHUH CTOJIOI0B, OHU He BCerjaa MOAXOMAT IJI OTOOPAKeHU MU NCII0JIb-
30BaHUsA B BHIpaKeHUAX. Hampumep, B OKHe BBOJA JaHHBLIX BEI, CKOpee
BCero, MpeAIlouTeTe 0TOOPaYKaTh CJI0BO «Unknown», a He OCTaBJIATH IYCTOE
moJie. IIpu n3BIeUYeHN N JAHHBIX BEIPAKeHNe Case IT03BOJISeT BMECTO 3HaUe-
HUA NUll IOACTABIATE CTPOKY:

SELECT emp_1id, fname, lname
CASE
WHEN title IS NULL THEN "Unknown’
ELSE title
END
FROM employee;

3HaueHUA Null B BBIYMUCJIEHUAX YACTO SBJISIOTCA MPUUYNHON pesyJbTaTa
null, KaK ITOKa3bIBAET CJENYIOIIUI IIPUMED:

mysql> SELECT (7 = 5) / ((3 + 14) = null);

Sy +
| (7 5) / ((3+ 14) + null) |
e +
| NULL |
gy +

1 row in set (0.08 sec)

IIpoBogsA BBIUMCJIEHUS, ITOJIE3HO Hpeobpas3oBaTh 3HAUEHUA NUll B UMCIIO
(06n1un0 0 nau 1) ¢ TOMOIITBIO BEIPAYKEHUS CaSe, YTOOBI 00ECIIeUNTh Pe3yib-
TaT BHIYKUCJEHUA, OTJIUYHBIHN oT null. Hampumep, Ipu BLIYKCICHUH C yUac-
THEeM cTOJIOIa account.avail_balance mMoskHO 6bLTO 6bI mMoAcTaBUTL O (Tpu;
CJIOKEHUY UJIU BeIYnTauun) uian 1 (Ipu YMHOMKEeHUY UJIU JeJeHUN) IJII TeX
CUEeTOB, KOTOPBIE YiKe OTKPHITHI, HO CPEICTBA HA HUX eIlle He IIOMEeIleHbI:

SELECT <some calcuation> +
CASE
WHEN avail balance IS NULL THEN 0O
ELSE avail_balance
END
+ <rest of calculation>



YnpaxHeHus

229

Ecau unciioBoii cToa6el; MOMKeT coaeps:KaTh 3HaUeHus Null, XopoImo ObI uc-
0JIb30BaTh YCJAOBHYIO JIOTUKY IIPU JIOOBIX BEIUKUCIEHUAX C YUIACTUEM BTO-
r0 cT0JIOIIa, YTOOBI TaPAHTUPOBATEH 3HAUNMEIE Pe3yJIbTaThI.

Ynpa>XHeHus

IIpoBepbTe CBOIO CHOCOOHOCTH MPUMEHATH YCJIOBHYIO JIOTUKY C IOMOIIIHIO
CJeAYIOINX IPUMEPOB. BBITTOTHUB 3alaHNe, CDABHUTE CBOU PEIIEHNUA C OT-
BeTaMU, IPUBEeJAeHHBIMY B npuoskenuu C.

111

IlepenumiuTe caexyrominii 3ampoc, MCIOJb3YIOIUI IIPOCTOE BEIpasKeHUEe
case, TAKMM 00pa3oM, UTOOBI ITOJYUUTh AHAJOTMYHEIE PE3YJIbTATEI C IIOMO-
IIbI0 BBIPAKEeHUsI Case ¢ mepebopom BapuaHTOB. IlombITaiiTech CBECTH
K MHHUMYMY KOJIMTUYECTBO GJIOKOB when.

SELECT emp_id,
CASE title

WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
ELSE
END

"President’ THEN 'Management’

"Vice President’ THEN "Management’
‘Treasurer’ THEN "Management’

"Loan Manager’' THEN "Management’
"Operations Manager’ THEN "Operations’
"Head Teller' THEN "Operations’
‘Teller’ THEN "Operations’

"Unknown”’

FROM employee;

11.2

IlepenuiuTe ciegyoOIMUI 3aIPOC TaK, YTOOLI Pe3yJIbLTUPYIONHIT Habop Co-
JIePIKaJl BCero ONHY CTPOKY U UeThIpe CToJIOA (II0 OMHOMY IJIA KAy J0r0 OT-
nmenenusa). HasoBure cToabiisl branch_1, branch_2 u . 1.

mysql> SELECT open_branch_id, COUNT(=)
-> FROM account
-> GROUP BY open_branch_id;

R,

________ .
| open_branch_id | COUNT(=) |
-------- Fommm et

1 8 |

2 | 7

3| 3|

4| 6|

________ S

.00 sec)
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TpaH3akuumn

o cux mop Bce mMpUMepPHI B JaHHON KHUTe ObLIM IIPUMEPaMU OSUHOUYHBIX
SQL-BeIpaskenuii. B aToi1 ritaBe paccMaTpuBaiOTCA TpeOOBAHUA U cpea, He-
00XO0qUMBI€e IJIsT COBMECTHOTO BBITIOJHEHUA HECKOJIbKUX SQL-BhIparkeHMA.

MHorononb3oBaTenbckme 6a3bl AaHHbIX

CucreMbl yIIpaBjieHusa 6a3aMu JaHHBIX Pa3peIramT o0palaTbCa K JaHHBIM
U UBMEHATHh UX He TOJHKO OJJHOMY IO0Jb30BaTE0, HO 1 HECKOJbKUM OIHO-
BpeMeHHO. Eciy KakIbIfl MOJB30BAaTEJb BBHIIOJHSET 3alpOChl, KaK 3TO
IIPOMCXOLUT C XPAHWJIMINEM JAaHHBIX B TeUeHNE OOLIUHBIX PabouMx 4acos,
A cepBepa Bl aTo He cosmaeT 6oabinux mpobdseMm. OTHAKO eCIy HEKOTO-
pbIe TOJIb30BATENN NOOABIAIOT U/UIU NUBMEHAIOT JaHHbBIE, CEPBEPY IPUXO-
JIUTCSA COXPAHATH JOBOJBHO MHOTO IPOMEKYTOUHBIX Pe3yJIbLTATOB.

K mpumepy, co3maeTrcsa oTUeT, IPeACTABIAIONINNA JOCTYIIHBIN OCTATOK BCEX
TEeKYIIIUX CUYEeTOB, OTKPBITHIX B OTIOEJICEHUH. OI[HaRO OOHOBPEMEHHO C BBI-
IIOJIHEHHEeM OTUeTa IIPOMCXOAUT CJaenyIroinee:

e Cuayskamuii oTaesieHnsa oopabaTeIBaeT BKJIAM AJIS OJHOTO 13 KJINEHTOB.

e KiueHT 3aKaHYMBAET CHUMATD A€HbI' HA GaHKOMATeE B OIIepanroOHHOM
3aJjie.

¢ BauKOBCKOe IIPUJIOKEHNe, BBIIOJHIAIIeeCa B KOHIE KayKI0r0 MecsdIla,
HAYNCJ/SAEeT IPOIEHT II0 CUeTaM.

CrnenoBaTesbHO, TIOKA CO3LAaeTcsA OTUeT, HeCKOJIBKO II0JIb30oBaTeseil u3me-
HAOT faHHble. Tak, Kakve Hu(PHI JOJKHBI HOABUTHCA B oTueTe? OTBET OT-
YacTHU 3aBUCUT OT TOT'0, KaK CepBep peayn30BLIBaeT 010Kuposky (locking) —
MeXaHU3M YIPaBJIEHUA OJHOBPEMEHHBIM HCIOJh30BAHMEM PECYPCOB JaH-
HBIX. BosbmunacTBO cepBepoB Bl mpuMeHAIOT OZHY U3 JBYX CTpaTeruii
GJIOKUPOBKU:
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e TIloswsoBaTrenu, ocymiecTBasIONIMEe 3anuch B B, MTOJXKHBI 3anpalinBaTh
U IIOJIYYaTh OT cepBepa 010Kuposky 3anucu (write lock) nnsa nsMeHeHU
JaHHBIX. A MOJIb30BaTeJU, CYUTHIBaIONINE qaHHbIe U3 BIl, TO/KHEBI 3a-
mpalmBaTh U MOJy4YaTh OT cepBepa 0.0Kuposky umernus (read lock)
[IJIS OCYIIIECTBJIEHUA 3alIPOCOB K JaHHBIM. B To BpeMsa Kak UTeHUE MO-
JKEeT OCYIIECTBIATHCA OJHOBPEMEHHO HECKOJBKUMU I0JIH30BATEIIMU,
UIA KasK0l TabauIhl (MU ee YaCTH) OSZHOBPEMEHHO BBIIAETCA TOJHKO
onHa OJOKMPOBKA 3aINCU, U 3alPOCHI HAa UTeHUEe OJOKUPYIOTCA OO TeX
mop, moKa He OyAeT cHATa 6JIOKMPOBKA 3aIIUCH.

e TIloswsoBaTesu, ocylnecTBadONINe 3anuck B BIl, n1a nusmeHenusa gaH-
HBIX JOJIXKHEI 3aIIPallliBaTh U MOJyYaTh OT cepBepa OJOKHUPOBKY 3alli-
CH, HO MOJIb30BaTeJIN, CUNTLIBAIOIIIE JaHHEIE, IJId 3alpoca JaHHBIX He
HYKJAIOTCA HU B KAKOM THIIe OJIOKMPOBKM. BMecTo 9Toro cepBep rapaH-
TUPYET, YTO UYUTATeJh BUIUT HEIPOTUBOPEUUBOE MpeACTaBIeHUE HaH-
HBIX (JaHHBIE IPEICTABIAIOTCA HEM3MEHHBIMU, AaKe HECMOTPA Ha TO,
YTO APYyTrHe M0Jb30BaTeJIN MOTYT UX MOAU(DUIINPOBATD), HAUNHA C MO-
MeHTAa HayvaJja 3ampoca [0 ero 3aBepIllleHus. OTOT IMOAX0] N3BECTeH KaK
KoHmpoab 8epcuil (versioning).

VY o6eux cTpaTeruii ecTb CBOM JOCTOMHCTBA 1 HeJocTaTKu. I1pu mepBom mox-
X0/[le BpeMs OKUAAaHUA MOKET OKa3aThbCA AJUTEIbHBIM, €CJIU OJHOBPEMEH-
HO IIOCTYIINJIO MHOTO 3alIPOCOB Ha UTEHUE U 3aliCh. BTOPO TOAX0] MOMKET
Co37aTh IPO0JIEMEL B CIydae AJUTEJIbHBIX 3aIlPOCOB, IIOCKOJIBKY IIPOHCXO-
IUT U3MeHeHVe JaHHbIX. B manHO# KHUre o6CcysKaaioTcsa Tpu cepBepa: Mi-
crosoft SQL Server mcmoab3yeT mepBuIii moaxon, Oracle Database — BTo-
poii, a MySQL — o6a mogxo/a (B 3aBUCHMOCTH OT BEIOPAHHOTO ITOJIL30BaTE-
JeM Mexanu3ma xparenus (storage engine), KOTOPBIA OOCYKAaeTCsa He-
MHOTO TI03Ke).

Tax:ke ecTh P Pa3JIUUYHBIX CTPATernii 0JIOKUPOBKU pecypca. Biaokuposa-
HIUE MOJKeT BBIMIOJHATHCS HA OAHOM U3 TPeX Pas3HBbIX YPOBHEH, UK C OJHOMN
us Tpex demaausayuil (granularities):

Baoxkuposanue mabauybt

IIpenorBpaliaeT ogJHOBPEMEHHOE M3MeHEeHNe HEeCKOJLKHMM I10Jb30BAa-
TeJIAMU JAaHHBIX OSHOM TaOJIUITEI.

Baokuposanue cmparHuybt

IIpemoTBpalaer ogJHOBpPEMEHHOE M3MEHEeHNe HECKOJbKUMHU I0JIb30Ba-
TeJAMH JAHHLIX OSHOMN CTPAHUIBI TA0AUIILI (CTPAHUIIA — CEIMEHT IaMs-
TH, 00bIYHO OoT 2 10 16 Kbaiir).

Baoxkuposanue cmpoxku

IIpenorBpaliaeT oJHOBpPeMEHHOE M3MeHeHNe HeCKOJbLKHMU I10Jb30BAa-
TeJIIMU OSHOI CTPOKU TAOJIUIIBI.

Y 5TUX TOAXO0I0B TOXKE €CTh CBOU ILIIOCHI U MUHYCHI. IIpu 6JI0KUPOBKE Beeit
Ta0JIUIbI BO3HIKAET OUeHb MAJIO IPOMEKYTOUHBIX Pe3yJIbTaTOB, HO II0 Mepe
pocTa umciia mOJIb30BaTeell TaKasd OJOKMPOBKA OUEHBL OBICTPO IIPUBOLUT
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K HEJJONYCTUMBIM BpeMeHaM o:KkugaHua. C Apyroi CTOPOHEI, B cayuae 6Jio-
KHUPOBKU CTPOKU COXPAHSIETCA HAMHOTO 00JIbIITEe IPOMEKYTOUHBIX Pe3yJIb-
TaToB, HO TaKasd OJIOKMPOBKA IT03BOJISIET MHOTUM II0JIb30BATEJIAM BHOCUTH
W3MEHEHUSA B OJHY TaOJUILY, €CJIM 9TO KacaeTcda PasHbIX CTPOK. M3 Tpex
cepBepoB, 00CYy K IaeMbIX B 9TOl KHUre, Microsoft SQL Server mcmoabayer
O0JIOKMPOBKU CTPAaHUIBI 1 CTPOKMU, Oracle Database — 6JIOKMPOBKY CTPOKH,
a MySQL Mo:keT 6JI0KMPOBAThH TAOJIUIY, CTPAHUIY UJIU CTPOKY (OHATH Ke
B 3aBUCHMOCTH OT BEIOPAHHOTO MeXaHU3Ma XPAaHEHUsT).

Bosspamiadcek K oTueTy: faHHBIE, TOABJAIONINECS Ha €T0 CTPAHUIIAX, OyAyT
oTpaskats cocTrodgHue BJ] nmiau Ha MOMEHT HadaJjia CO3LaHUA OTUeTa (ecyu
cepBep UCIOJIb3yeT KOHTPOJIb BEPCUii), UM Ha MOMEHT OCYIIEeCTBICHUS Cep-
BepoM OJIOKMPOBKM UTEeHUS (€CJIU cepBep MCIOJb3yeT OJOKMPOBKU UM UTe-
HUSA, 1 3aI1CH).

YTo TaKkoe TpaH3akuuna?

Ecnu 6561 cepBepsl Bl paboTaiu 6e30CTaHOBOYHO, €CJIU ObI II0JIb30BATEIN BCe-
rJa II03BOJIAJM IPOTPaMMaM 3aBepPIIaTh BHIIOJHEHNE U €CJIU ObI IPUJIOKE-
HUS BCETJa 3aBepIaanch 0e3 HeYCTPaHUMBIX OIIMOOK, ITPEePLIBAIOIITNX BbI-
TIOJTHEHUE, TO He3aueM ObLIO ObI 00CYIK/IaTh apasjieIbHBIN JOCTYI K 6a3am
maHHbIX. OTHAKO HU HA OSHY W3 IIePEeUNCICHHBIX CUTyAIluil PACCUNTHIBATD
Hesb3s. CaeoBaTeIbHO, YTOOBI HECKOJIBKO II0JIH30BaTE e MOTJIN OCYIIIECT-
BJIATDH JOCTYII K OMHUM UM TeM JKe TaHHBLIM, He0OXOIMM eIlle OAMH SJIEMEHT.

AToN AOTOJHUTENHLHON AeTANbIO TTasJa MapajjieIn3Ma SIBISeTCA MPAH3aK-
yusa (transaction) — MeXaHU3M T'PYHIUPOBKU HECKOJbKUX SQL-BBIpaske-
HU, TO3BOJIAIONIUI YCIIEITHO BBIIOJHUTHCA 6CeM UIU HU 00HOMY W3 HUX.
Ecau xauenT neiTaeTca nepesectu 500 mosapoB co coeperaTeibHOTO cueTa
HA TeKYIIUi, OH HEMHOI'0 PACCTPOUTCS, €CJIU JeHbI'M OYAYT YCIIEIIHO CHIATHI
C IIepBOr0O cyeTa, HO He BHECEeHBI Ha BTopoii. Kakoit ObI HU ObLiIa IPUUYMHA
c60s (cepBep ObLT BHIKJIOUEH JIA IPOBEAeHUA PaboT II0 TEXHUUYECKOMY 00-
CJIIY’KUBaHUIO, UCTEKJIO BpeMs OKUIAHUs 3ampoca Ha 6JIOKUPOBKY CTPaHU-
IBI TAGJIUITHI ACCOUNT U AP.), KJIMEHT 3aX0ueT BepHYTh cBou 500 mosiapos.

YT0o06BI 3alIUTUTLCA OT OITMOOK TAKOTO poma, IporpaMmma, o6padaThiBaio-
I1as 3amIpoc Ha IepeBo]], CHaUYaja HaunHaeT TPaH3aKIINI0, 3aTeM BBITIOJIHSI-
eT SQL-BbIpakeHUsi, HEOOXOAUMBIE MJIs TepeMelleHus JeHer co cbepera-
TeJILHOTO cueTa Ha TeKYIIuil, W, eCJii Bce IPOXOIUT YCIIEITHO, 3aBepIlIaeT
TPaH3aKIUo0, QopMUPYsa KoMaHAy commit (dmrcupoBath). OmHAKO ecou
IIPOUCXOAUT YTO-TO HEIIPEABUAEHHOE, IIpOorpaMMa BbIgaeT KoMaHAy rollback
(oTKaT), KOoTOpasd YKasbIBAeT CePBEPY OTMEHUTDH BCe N3MEHEHN s, BHECEHHbBIE
Cc MOMEHTA HavaJia TPaH3aKI1uu. Bech IPOIlECC MOKET BBITJIAAETD TaK:

START TRANSACTION;

/+ CHATb [OeHbru ¢ nepBoro cyeta, 0b6ecnevynB AOCTATOYHHIA OCTATOK */
UPDATE account SET avail_balance = avail_balance - 500
WHERE account_id = 9988

AND avail_balance > 500;
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IF <Mpepbiayumm BhipaxeHuem Obina M3MeHeHa POBHO oAHa CTpoka> THEN
/* BHECTW [eHbrn Ha cnepyoumin cHeT */
UPDATE account SET avail _balance = avail balance + 500
WHERE account_id = 9989;

IF <Mpeapayumm BbipaxeHuem Obna M3meHeHa POBHO ofHa cTpoka> THEN
/+ Bce nony4nnocb, cAenatb W3MEHEeHUs MOCTOAHHLIMU */
COMMIT,;
ELSE
/* 4YTO-TO He Tak, OTMEHUTb BCE W3MEeHEHMs, CheNaHHbe B [aHHOW TpaH3akumn */
ROLLBACK;
END IF;
ELSE
/* HepocTaTok CpeacTs Ha cyeTe WM npu OOHOBAEHUM BO3HMKNA ownbka x/
ROLLBACK;
END IF;

XoTsa mpeapIayInuii GparMeHT KOJa MOYKET IIOKa3aThCA ITOXOXKUIM
HAa OJWH 13 IPOIEeAyPHBIX A3BIKOB IPOrPAMMUPOBAHUS, IIPEIOCTAB-
JIsIEMBIX OCHOBHBIMUM KOMHOAaHUAMHU-TpousBoauTenamu Bll, Takumu
kak PL/SQL ot Oracle unmu Transact SQL ot Microsoft, o manucau
HAa IICeBJOKOe U He MIBITAeTCI NUMUTUPOBATh HU ONUH KOHKDETHBIN
SBBIK.

,
o
=
-5

ITpuBenenHbIN BHIIIIE (pparMeHT KOoJa HAUNHAETCH C 3allycKa TPAH3aKIIUN.
ITocie aToro menaercs mombITKa yaaauTbh 500 70IIapOB ¢ TEKYIETO cueTra
u 3ateMm mobasuth 500 mosmaaposB Ha cOeperaTesbHBIN cueT. Ecau Bce mpo-
XOAUT XOPOIIIO, TPAH3AKIINA (PUKCUPYETCA; OSHAKO €CJM 4TO-TO He TakK,
IIPOUCXOAUT OTKAT TPaH3aKIINH, T. €. BC€ BHECEHHBIE C HaUaJia TPaH3aKII NN
HU3MEHEeHUd OTMEHAITCA.

C moMoIIbio TpaH3aKIUY IPOrpaMMa rapaHTUPYET, UTO MATHCOT JOJLIAPOB
WJIV OCTAHYTCSA Ha cOeperaTeJbHOM CUETY, MU IEePeHAyT Ha TEKYIITUIl CUeT
6e3 KaKoI-1160 BOBMOYKHOCTH Kpaxa. HesaBucumo oT TOT0, OBLIIA JIU TPAH-
3aKIUA 3a(UKCUPOBAaHA WM IIPOMBOINEJ] OTKAT, BCE PECYDPCHI, 3aHATHIE
(HampuMep, 6OJJOKMPOBKA 3alIMCH) BO BPEeMs BBITIOJTHEHUS TPAH3aKIIUU, 110
3aBEPIIEHNY TPAH3AKINY BBICBOOOKIAIOTCS.

Komeuno, eciiz mporpamMmme yAaeTcs 3aBepIlIuTh 06a BRIpaKeHusa update, HO
cepBep BBIKJIIOYAETCH 10 TOT'0, KaK CMOT'YT BBIIIOJTHUTHCA commit muam roll-
back, OTKaT TpaH3aKIMU IPOU30MIET, KOTIa cepBep BepHEeTCSI B paboumii
pesxum. (OmgHa U3 3a7a4, KOTOPYIO HOJYKEH BBITTIOJHUTDL CePBEP Iepel BO3-
BpallleHneM B HOPMAJbHBIN PeKUM paboThl, — HAWITH BCe He3aBepIIIeHHbIe
TpaH3aKIUU, 3allyllleHHbIe HA MOMEHT BBIKJIIOUEHUS CEPBeEpa, U BBIINIOJI-
HUTDH UX OTKAT.)

3anyck TpaH3akuumn

CepBepnl Bl o6pabaTeIBaloT co3maHUE TPAH3AKIUN OJHUM M3 ABYX BO3-
MOXKHBIX CIIOCO0O0B:

e AKTUBHASA TpaH3aKIMA BCerja HMPUCYTCTBYET OJISI Ka)XJOT0 ceaHca pa-
60TwI ¢ B]I, mosToMy HeT HU HEOOXOAUMOCTH, HU CIIOCO0a AJIA ABHOTO
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Hauaja TpaHsakiuu. [1o saBepIieHny TPAH3aKIIUU CEPBEP aBTOMAaTHUe-
CKM HaUMHAaeT HOBYIO TPAaH3AKIUIO JJIA ceaHca II0Jb30BaTe .

e Eciau TpaH3aKIud He HauaTa ABHO, OTAeJbHbIe SQL-BbIpaskeHuA PUK-
CUPYIOTCA aBTOMATUYECKM HE3aBUCUMO IPYT OT Apyra. YToObI HaYaTh
TPaH3aKIINIO, CHAUAaJIa HYKHO 3allyCTUTh Ha BLIIOJHEHEe KOMaHAY.

W3 Tpex paccMaTpuBaeMBIX CEPBEPOB IEPBLIA MoAXox ucmoab3yeT Oracle
Database, a Microsoft SQL Server u MySQL — BTopoii. OgHo 13 mmpeumy-
miectB nmoxxona Oracle K 06paboTKe TpaH3aKI[Ui B TOM, YTO JasKe B clydae
oanHOUHOM SQL-KoMaHIbI €CTH BO3MOKHOCTD CIeJIaTh OTKAT, €CJIU II0JIb30-
BaTeJIA He YIOBJIETBOPAET Pe3yabTaT NI OH UBMEHNJ cBoe MHeHue. Takum
o6pasoM, ecyii BbI 3a0yaeTe BCTaBUTH OJIOK where B BeIpaskeHue delete, oc-
TaHeTCsS BO3MOXKHOCTh OTMEHUTEH HEBEPHbIE AefcTBU (pasyMeeTcs, TOJIbKO
ecJu BBI OCO3HAaeTe, NOMMUB CBOUW yTPeHHHui Kode, UYTO He XOTeJU YIAJIATH
Bce 125 000 ctpok cBoeit Tabauikl)). Ogaaxko mpu pa6ore ¢ MySQL u SQL
Server, Kak TOJbKO HakaTa KJjaBuima Enter, uaMeHeHUs, OCYIIleCTBICHHbBIE
SQL-BrIpakeHneM, CTAHOBATCS MOCTOAHHBIMY (1 TOT[a TOJIbKO aIMUHUCT-
parop B/l cMoskeT BOCCTaHOBUTH UCXOJHbIE JaHHBIE U3 PE3EPBHOM KOIIUU
WJIY KAaKUMU-JIN00 UHBIMY CPEJICTBAMU).

Crangapr SQL:2003 BrJaouaeT KomaHAy start transaction (3amycTuThb
TpPaH3aKIINIo), TpeAHa3HAUCHHYIO I/ SBHOTO HaUyaja Tpansaxkiuu. MySQL
COOTBETCTBYET 3TOMY CTaHIAAPTY, a moab3oBaTenn SQL Server moKHbBI BBI-
3BIBATh KOMaHAY begin transaction (mauats Tpausarkmnuio). isa oboux cep-
BEPOB, MOKa TPaH3aKIUsA He HauaTa ABHO, BCE ONEPAIIUU BHITOJHAIOTCA
B pesxcume asmomamuieckoit urcayuu (autocommit mode), T.e. cepBep
aBTOMAaTHYeCKU (QUKCUPYeT OTAeIbHble BhIpaskeHus. CiefoBaTeIbHO, MOK-
HO TIPUHATH pellleHre 00 MCII0Jb30BaHUM TPAH3aKIWMHI U BBIIOJHUTEL KO-
MaHJy 3alyCTUTh/HAYaTh TPAH3AKIIWIO WJN IIPOCTO IO3BOJIUTH CEPBEPY
(UKCUPOBATH OTAENbHBIEC BEIPAKEHUA.

06a cepBepa, MySQL 1 SQL Server, IMo3BOJAIOT OTKJIIOUATh PEXKUM aBTO-
MaTUYeCKOH (UKCAIMU AJS OTAEeJbHBIX CEaHCOB. B 9TOM ciaydae cepBephI
OyayT BecTu ceOs B OTHOIIIEHU M TPAH3aKIINI TOUHO Tak ke, Kak Oracle Da-
tabase. B SQL Server njia oTKJIIOUYEHUS PeKUMa aBTOMATHUUYECKOM (puKrca-
U CIYIKUT CIeAyIoIas KOMaHaa:

SET IMPLICIT_TRANSACTIONS ON
MySQL 1mo3BoJiAeT OTKJIIOUUTE PEKUM aBTOMATUUECKO (DUKCAIUY TaK:
SET AUTOCOMMIT=0

Ecau pemxumM aBTOMaTHUYeCKON (DUKcAIlMU BBIKJIIOUEH, Bce SQL-KoMaHIbI
BBITIOJIHAIOTCS B PaAMKaxX TPaH3aKIIUN, U UX (DUKCAIIUIO UJIX OTKAT CJIeqyeT
BBINOJIHSATE SIBHO.

s Pexomenganusa: mpu KaXkJoM BXOJe B CHCTEMY CJeAyeT OTKJIIOUaTh
s pexuM aBTOMATHYeCKOU (uKcanuu. BeimonneHue Bcex SQL-BbIpa-
w ‘_:- JKeHUH B paMKaXxX TpaH3aKI[NU JOJYKHO BOIUTH B IPUBLIUKY. ITo Kpaii-
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Hel Mepe, 3TO IIOMOKeT BaM n30eKaTh YHUSUTEJIbHOU HE00XOAMO-
CTH IPOCUTH agMuHUCTPpaTopa BJl BOCCTAHOBUTL YHUUTOKEHHBIE 110
HEOCTOPOXKHOCTH JaHHBIE.

3aBepLueHue TpaH3aKuumn

Ecnu Tpanzakmusa 3amyiesHa — ABHO IIOCPEACTBOM KOMaHHI start transac-
tion unu HeaABHO cepBepoM B, — moab30BaTeNb NOJIKEH IBHO 3aBEPIIUTH
ee, YTOOBI BHECEHHBIE UM M3MEHEHUA CTAJIU IMOCTOSTHHBIMU. JTO AeJIaeTcs
C TOMOTITHIO KOMaHIBI COMMit, KOoTopasa yKasbIBaeT cepBepy MIOMETUTDH U3Me-
HEeHUSA KaK IOCTOSHHBIE M BBICBOOOAUTH BCe pecypchI (T. €. CHATH OJIOKMU-
POBKY CTPAHMUIL UJIX CTPOK), NCIOJIb3yeMble BO BpeMs TPAH3aAKI[UH.

Ecam permreHo oTMEHUTH Bce M3MEHEHUS, CAeJaHHBIE C MOMEHTA HavaJa
TpaH3aKIN1, HeOOXOJUMO BBITIOJHUTE KOMaHAY rollback, KoTopas yKasbl-
BaeT cepBepy BEPHYTH JaHHBIE B TO COCTOAHNE, B KAKOM OHM HaXOAUJIUCH
o HayaJia TpaH3akmnuu. Ilocse 3aBeplieHnA BRITIOJTHEeHUA rollback Bece pe-
CYPChI, UCIIOJIb3yeMbIe CEAHCOM, BHICBOOOKIAIOTCA.

Kpome BBITTOSTHEHMS KOMaHABI commit mam rollback, BOBMOMKHBI eIle He-
CKOJIBKO CIleHapHeB 3aBepPIIeHUs TPAH3aKIIUM — MU KaK KOCBEHHBIH pe-
3yJbTAT NeHCTBUH MOJIB30BATENA, NN KaK Pe3yJILTAT Yero-To, HaXOoAAIIe-
rocs BHE BJIACTU IO0JIb30BaTEJ:

e BrIkJOUeHNe cepBepa; B 3TOM CJIyuae OTKAT TPAH3AKINY OYIeT BHITIOJ-
HeH aBTOMATHUECKH IIPU BO30OHOBIEHUU PabOTHI cepBepa.

¢ BroinosHenue SQL-BbIpaskeHUs yIpaBJIEeHUA CXeMOIi, Hampumep alter
table, uTo mpuBegeT K PUKCAIUYU TEKYIed TPaH3aKIIUU U 3aIyCKY HO-
BOH.

¢ BrimosHeHUe elre OQHO KOMAaHALI start transaction, B pe3yJbTaTe 4ero
TIPOUCXOAUT PUKcATUA IPEAbIAYINell TpaH3aKI[UU.

e TlpesxIeBpeMeHHOE 3aBepIleHNe TPAH3aKIUN CEPBEPOM, KOTOPLIN BEI-
ABUI 83aumobrorxuposxy (deadlock) n pemini, 4To BUHOBHA B 3TOM JaH-
Hasd TPaH3aKIuA. B sToM ciayuae Oy[eT BBINMOJHEH OTKAT TPAaH3aKI[AU
¥ TI0JIb30BATEJb IIOJYYUT COOOIIeHre 00 OIuoKe.

W3 aTuX yeThIpeX CIleHAPUEB EePBBIHM 1 TPETUI JOBOJILHO IIPOCTHI, a BOT ABa
IPYTUX 3acJy:KHBAIOT HEKOTOPOTro BHMMAHHUS. ECINM TOBOPUTH O BTOPOM
cIleHapuH, U3MeHeHnA 6a3bl JaHHBIX, HE3aBUCKUMO OT TOTO, OBLIO JIX 3TO J0-
OaBJIeHMEe HOBOM TaOJUIILI, MHAEKCAIINA UJIN yaajJeHre cToa0na u3 Tabiu-
kI, He MOTYT OBITH OTMeHeHbI. TakuM o0pa3oM, KOMAaHAbI, N3MEHAIOIIIe
CXeMY, JOJI:KHBI BBINIOJHATHCA BHe Tpausakiuu. [losToMmy eciu Tpamsak-
nus ysKe 3alyIleHa, cepBep 3adUKCHUPYeT ee, BBIIOJHUT KOoMaHIY(-bI)
SQL-BhIpakeHU# yIIpaBJIeHUA CXeMOM M 3aTeM aBTOMATUYECKH 3aIlyCTUT
HOBYIO TPaH3aKIIUIO IJs JaHHOTO ceamca. Cepeep He OymeT mHGOPMHUPO-
BaTh II0JIH30BATEJNS O IPOUCXOIAINEM, IOITOMY CJEIYEeT AeHCTBOBATh aK-
KypaTHO, UTOOBI BBIPAKEHUS, COCTABJISIONINE eIUHUILY paboThl, HEB3HA-
yaii He OBLIM PA30OPOCAHBI CEPBEPOM II0 HECKOJIBKUM TPAH3AKITHAAM.
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YeTBepThIil ClleHAPUH 3aHNMAaeTCs BEIABIEHNEM B3anMOOJIOKMPOBOK. Baau-
MOOGJIOKMPOBKA IIPOUCXOIUT, KOTIA JBE PasHble TPAH3aKIUU OMKUIAIOT pe-
CYPCOB, yaep:KUBaeMbIX APYro¥ TpaHsakimeii. Hanpumep, Tpansakuusa A
TOJILKO UTO 00HOBMJIA TAOJIUITY acCOUNt M OKMUAAeT OJIOKUPOBKY 3aIIUCH IJIs
TabauIkl transaction. B aTo Bpemsa TpaHsakmusa B BcTaBuia cTpoKy B Tab-
aumy transaction m oKmmaeT GJOKMPOBKU 3alMCHU AJSA TaOJIUITBI account.
Ecau cayuutcs, uTo 00e TpaH3aKIUU M3MEHSAIOT OJHY U Ty K€ CTPAHUIlY
WJIN CTPOKY (B 3aBUCUMOCTH OT JeTaJN3aluu 6JIOKUPOBOK, UCIIOIb3yeMOit
cepBepoMm BII), karkaaa ns Hux O6yneT OECKOHEUHO 0KUAATh, KOTJA Apyras
TPaH3aKI[UA 3aBEePIIUT BLITIOJHEHNE 1 BLICBOOOAUT HEOOXOIMMBII pecypce.
Cepsepsl B]l Bcerma MOJIKHBI OBITH HACTOPOXKE W BHIABJIATH TaKUe CUTya-
WY, YTOOBI HE OCTAHOBUTHCS MOJHOCTHIO; IIPY BHIABIEHUN B3aUMOOJIOKM-
POBKU BBIOMpPAETCS OHA U3 TPAH3AKIINH (IPOU3BOJIHHO WX IT0 KAKOMY-TO
KPUTEPHUIO) M OCYIITECTBJISIETCS €€ OTKAT, YTOOBI JaTh BOBMOYKHOCTD APYTOH
TPAH3aKINY IIPOJOJI’KATH BHIIIOJHEHUE.

B oTsimuue oT 06Cy K AaBIIIETOCS paHee BTOPOTo ciieHapus, cepsep Bl chop-
MUPYeT OMINOKY M COOOIIUT IIOJB30BATENI0 O TOM, UTO OBLI CHEJIAH OTKAT
ero TPaH3aKIMM W3-3a BBIABJICHUS B3amMOOJOKUPOBKHU. Hampumep, mpu
pabore ¢ MySQL Oyzner mosayuena omubka #1213, compoBokaaemMas cje-
IYIOIIIUM COOOII[eHeM

Message: Deadlock found when trying to get lock; try restarting transaction
(Coobmrenue: O6HapysKeHa B3anMOOJIOKMPOBKA IIPY IIONBITKE OJIOKMPOBKH;
HOIBITANTECH IePEe3aIlyCTUTh TPAHSAKIIUIO)

Kak mpepimaraetr coo0bimenue o0 ominbke, pasyMHBIM OyAeT IIOBTOPHO 3a-
MYCTUTH TPAH3AKIIUIO, AJIA KOTOPOM OBLI CAe/IaH OTKAT M3-3a BBISABJICHUS
B3anMOOJIOKPOBKU. OZHAKO ecau B3aMMOOJOKMPOBKIU CTAHOBATCA MOO-
BOJIBHO YaCTBIM SIBJIEHUEM, BEPOSITHO, HEOOXOINMO CKOPPEKTUPOBATE IIPH-
JIOXKEHUA, OCYIIEeCTBIAIONEe nocTyd K BIl, 4T0OOBI CHUBUTH BEPOATHOCTH
B3aMOOJIOKMPOBOK (O4HA OOIIENPUHATASA CTPATErusI — 00eCIIeUYnThb, YTOOBI
IOCTYII K pecypcaM Bcera OCYIIeCTBJAICA B OMHOM U TOM Ke IIOPAAKe, Ha-
npuMep M3MeHeHUe JaHHbBIX CueTa BBIIOJHAJI0CH Obl Tepes BCTaBKOM JaH-
HBIX TPAHB3aKIUN).

Toukn CoOXpaHeHuUs TpaH3aKU,I/II7I

B HEeKOTOPBIX cayUadaX MOKET BOSHUKHYTH IIpobaeMa, Korga TpedyeTcs oT-
KaT TpaH3aKIIU1, HO He X0UeTCA OTMEHATh 8Ce, UTO OBLIO CAeJAaHO B paM-
Kax 9ToU TpaHsakuuu. g TaKuX cCUTyalnmii B TPAH3AKIIMU MOYKHO yCTa-
HOBUTL OJHY MU 0ojiee mouekx coxpaneHus (savepoints) m UCIOJIb30BATH
UX IJiA OTKaTa K ONpeAeieHHOMY MECTy TPaH3aKIINHM, a He OTKATLIBATHL
MOJIHOCTBIO K HaUaJIy.

Bcem Toukam COXPaHEeHUA OO HBI OBITEH IIPDCBOEHBI MME€HAa, 4YTO IIO3BOJIUT
UMeTh HEeCKOJIbKO TaKUX TOUEeK B OAHOU TpaHsakiuu. Co3gaTh TOUKY CO-
XpaHeHUd My_savepoint MOXKHO TaK:

SAVEPOINT my_savepoint;
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YT00BI cHesaTh OTKAT K OIIpeeIeHHON TOUKe COXPAHEeHUS, IIPOCTO BBIMOJI-
HseTcsa KoMaHzAa rollback, 3a KOTOPOH CJIeayIOT KJIIUYeBble cjIoBa to save-
point (K TOUKe COXpPaHEeHU) U UMA TOUKYU COXPaAHEHUA:

ROLLBACK TO SAVEPOINT my_savepoint;

BbiGop MexaHu3Ma XpaHeHU s

JJia HU3KOYpOBHEBBIX omepanuii ¢ BIl, TaKux KaK M3BJIEUEHUE U3
TabJUIBl KOHKPETHON CTPOKMW II0 3HAYEHWIO IIEePBUYHOrO KJI0UA,
Oracle Database u Microsoft SQL Server mcmoJb3yiOT BCEro OLUH
MexaHu3M XxpaHeHus. A cepsep MySQL cmpoeKTupoBaH Tak, 4YTO
Ias1 obecrieueHUsA HU3KOYPOBHEBON (GyHKIIMOHAJAbHOCTH B, BKJIO-
yasi GJIOKMPOBKY PECYPCOB U YIIPABJICHNE TPAH3AKI[USIMU, MOTYT HC-
IO0JIB30BAThCA HECKOJIbKO MexXaHu3MOB xXpaHeHusa. MySQL Bepcuu
4.1 moagep:KUBaeT CJaeAyIONIe MeXaHN3Mbl XpaHeHUd:

MyISAM
HeTpaH3akinoHHBIZ MeXaHMW3M, WCIOJb3YIOIUI OJOKUPOBKU
TaOJJIUIIEI.

MEMORY
HerpaHuszakiuoHHBIN MeXaHN3M, IPUMEHAEMbIHN IJId TabJInIL B O11e-
paTUBHOI TIAMATH.

BDB
TpaH3aKIIMOHHBIN MeXaHW3M, HCIOJbB3VIOIINI OJOKMPOBKY Ha
YPOBHE CTPAHUIIBI.

InnoDB
TpaH3aKIIMOHHBIN MeXaHW3M, HCIOJbB3VIOIINI OJOKMPOBKY Ha
YPOBHE CTPOKMH.

Merge

CroenuaJabHBIN MeXaHU3M, ITPeAHa3HAUEHHBIN /I CO3NAaHUA He-
CKOJIBKUX UAEHTUUYHBIX Tabaui, MyISAM, co3maoniux mpu 9TOM
BIIeUaTJIeHNE ONHOM TaOJuIThl (TaKiKe Ha3bIBAETCS CEerMeHTUPO-
BaHUEM Ta0JINIL).

NDB

CroenualabHBIN MeXaHW3M, IPeJHA3HAYEeHHBIN IJIsd pacupemeie-
HusA oxHoM B]l Mo HeCKOIBbKUM KOMIIbIOTEpaM (TaK:ke Ha3bIBaeT-
cA KJacTepusalmeii).

Archive

CrnenuajabHBIA MeXaHMW3M, IIpeJHA3HAUEHHBIN OIS XpaHeHUS
0OJIBIINX 00'BEMOB HEMHIEKCHPOBAHHBIX JAHHBIX, IPEMMYILECT-
BEHHO JIJIsI apXUBHBIX IIeJIeH.
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He mago gymats, uro MySQL BbIHYKJaeT BrIOUpaTh A Bl equHcT-
BEHHBIII MeXaHH3M XpaHeHHuA. OTOT cepBep MAOCTATOYHO THOOK
¥ obecIieunBaeT BO3MOYKHOCTH IPUMEHATH IJs KaMKI0N TaOIUIbI
coOCTBEHHBIN MexaHU3M xpaHeHua. OgHaKo s BcexX TabuIl, KOTo-
pble MOTYT OPUHMMATEL YYACTHE B TPAH3AKI[UAX, CJIEIOBAJIO ObI HC-
I0JIb30BaTh MeXaHM3M xpaHeHuA InnoDB, mpumeHSOIIUN GIOKHU-
POBKY Ha YpPOBHE CTPOKM M KOHTPOJb Bepcuii, obecreunBas TeM ca-
MBIM HamboJiee BBICOKUII YPOBEHb COIJIACOBAHHOCTH M3 BCEX MeXa-
HU3MOB XPaHEeHUA.

MexaHusm XxpaHeHUA MOKHO 3a/JaBaTh SBHO IIPU CO3TAHUU TaOIUITBI
WV U3MEHATH €T0 JJIA YIKe CyIIecTBYyIomed Tabaunsl. Ecin mexa-
HUBM XpaHeHUs TabJIuIlbl He M3BECTEH, MOMKHO BOCIIOJIB30BATHC KO-
MaHxol show table, HampuMmep:

mysql> SHOW TABLE STATUS LIKE "transaction’ \G

kok ok ok ok ok ok ok ok ok ok ok ok ok ok kokkkkok '1 rOW kok ok ok ok ok ok ok kokokkkokkkokkkkk
Name: transaction
Engine: InnoDB

Create_options:
Comment: InnoDB free: 3072 kB

BarasHyB Ha BTOPOIT 3JIEMEHT, MOYKHO ITIOHATH, UYTO TabauIa transac-
tion y:ke ucmosubsyer MmexaHusM InnoDB. Ecsiu 651 570 O6BLII0 He Tak,
MOYKHO OBLJIO OBl HAa3HAUNTHh MexaHu3M InnoDB aaa sToit TaGauIlbl
TIOCPEACTBOM CJIEAYIONIE KOMAaHIbI:

ALTER TABLE transaction ENGINE = INNODB

Bor IIpUMeEDP MCIIOJIb30BAHUA TOUEK COXPaHEeHNA:

START TRANSACTION

UPDATE product
SET date_retired = CURRENT_TIMESTAMP( )
WHERE product_cd = "XYZ°

SAVEPOINT before_close_accounts;

UPDATE account

SET status = "CLOSED', close_date = CURRENT_TIMESTAMP( ),
last_activity_date = CURRENT_TIMESTAMP( )

WHERE product_cd = "XYZ°

ROLLBACK TO SAVEPOINT before_close_accounts;

COMMIT;

PesynpTupyromuii apdeKT aTO¥ TpaH3aKIUU COCTOUT B TOM, UTO (DUKTUB-
HBIN THII cueTa XY/ BBIXOAUT 13 OOpallleHns, HO HI OJWH 13 CUETOB He 3a-
KpPBIBAeTCA.
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IIpu ncnonp3oBaHUY TOUYEK COXPAHEHUSA HEOOXOAMMO IIOMHUTD CJIENYIOIIee:

¢ HecMmoTpsa Ha Ha3BaHNE, IPU CO3MAHUN TOUKM COXPAHEHUA HUYEro He
coxpansercda. Eciau TpebyeTca caesaTh TPAH3AKI[AIO IIOCTOAHHOM, He00-
XOAWMO BBLITIOJTHUTE KOMaHIY Commit.

e Ecam mcmoab3oBaTh KOMaHAy rollback 6e3 yKasaHMA TOYKM COXpaHe-
HUS, BCe TOUKM COXPaHEHHUSA TPaH3aKIUU OyAyT IPOUTHOPHPOBAHEBI
¥ OTMeHeHa Oy/eT BCA TPaH3aKI[UA.

Pab6oras ¢ SQL Server, ncnonaba3yiiTe ero cOOCTBEHHBIE KOMAHIBI: Save trans-
action (coXpaHUTDL TPAH3AKIINIO) — AJIS CO3JaHUA TOUYKY COXPAaHEHUA U r0ll-
back transaction (OTKATUTDL TPAHBAKIIUIO) — IJIA OTKATA K TOUKE COXPAaHEHU.
3a Ka)KJa0M TaKOoi KOMaHIO# MTOJIKHO CJIeIOBATh UM TOUKU COXPAaHEeHU.
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NHaeKcbl n orpaHn4yeHus

ITockonbKy maHHasd KHUTA HOCBAIIEHA METOAMKAM HPOTrpaMMUPOBaAHUA,
IpenbIayIre IBeHAAIIATh IJIaB pacCMaTPUBAIN dJIeMeHTHI A3bika SQL, mo-
3BOJIAIOIIME CO3aBaTh MOIIIHbIE BEIpaXKeHud select, insert, update u delete.
OnHaxo 6a3bI JAHHBIX 00JIaAIOT U IPYTUMU CPEACTBAMU, KOCEEHHO BIUAIO-
MU Ha CO3aBaeMbIi Ko/. B 9T0i1 ri1aBe pacCMOTPEHHI 1Ba TAKUX CPEJCT-
Ba: UHAEKCHI 1 OTPAaHUUYEHUA.

NHpekcbl

IIpu BcTaBKe cTpoKU B Tabauiy cepBep Bl He mbITaeTcAa MOMECTUTH AAaH-
HbIe B KaKoe-TO OoIpefesieHHoe MecTo Tabiuibl. Hampumep, mobaBiasa
CTPOKY B Tabumity department, cepBep pasMelllaeT ee He IO IOPAAKY HOMe-
poB cTob1ia dept_id u He B as)aBUTHOM IIOPSAKE II0 CTOJIOITY name. BmecTto
9TOr'0 CePBEP IMPOCTO IIOMEIIaeT JaHHEIE B CAEAYIOIIYIO JOCTYIIHYIO SUEHKY
naMaTyA B (aiiige (cepBep XpPaHUT CIIMCOK CBOOOMTHOI MaMATH IS KA IO
Tabauiiblr). ITosTomMy, 4TOOGBI OTBETUTH Ha 3ampoc K Tabauie department,
cepBepy NPUXOAUTCS IPOBEPATH KaXKAYI0 ee CTpoKy. Hampumep, BBIIOJI-
HAETCA CJAEeAYIONINI 3aIpoc:

mysql> SELECT dept_id, name
-> FROM department
-> WHERE name LIKE 'A%";

oo o +
| dept_id | name |
o o +
| 3 | Administration |
o o +

1 row in set (0.03 sec)

YT006BI HAITH BCE OTAEJbl, HAa3BAaHUA KOTOPBIX HAUMHAIOTCA Ha A’ , cepBep
IOJIKeH IIPOCMOTPETh KAaXKAYIO CTPOKY TAaOJHIILI department M IIPOBEPUTH
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coZlep:KMIMoe cToJI0Ia name. Ecyin umMsa oTaesa HaunHAaeTcs ¢ 'A', CTPOKA [10-
0aBIAETCS B Pe3yJIbTUPYIOIUHA Ha0Oop.

s TabJaKUIlbI, COCTOSAINEN TOJBKO M3 TPeX CTPOK, STOT METOJ XOPOII.
A mpepcraBbTe, CKOJIBKO BPeMEHU IIOTPe0yeTcs, YTOOBI OTBETUTH HA 3TOT
3ampoc, ecau B tabauie 3 000 000 ctpok? IIpu HEKOTOPOM UMCJIe CTPOK
(6oabire Tpex u meubire 3 000 000) cepBep JocTUTAET TOTO IIpeesa, Koraa
yoKe He YCIIeBAaeT OTBETUTh HA 3aIIPOC B TEUEHUE IIPUEMJIEMOr0 IIPOMEKYT-
Ka BpeMeHH 0e3 [OMOJHUTEIBHON MOMOIIY. JTa HOMOIIb IPUXOAUT B (hOP-
Me OJHOT'0 MJIN HeCKOJIbKUX UHOeKco8 TabauIibl department.

Haske eciz BbI HU pasy He cJblmianu 00 naaekce B, Bu1, 6e3ycioBHO, 3Hae-
Te, YTO TaKoe MHJeKC (B 3TOM KHUTE OH TOXKe ecTh). IHAEKC — 9TO IIPOCTO
MeXaHN3M IIOMCKa OIIpeleIeHHOro sjeMeHnTa pecypca. Hampumep, B KOHILE
KaKI0T0 TeXHUYECKOr0o U3JaHUs €CTh IIPeIMETHbINA YKa3aTe/lb, I03BOJIAI0-
U HalTH omIpeeIeHHOoe CJIOBO i ¢pasy. B ykasarese aTu caoBa u (ppa-
3Bl IepevncaeHbl B a1()aBUTHOM MOPSAAKE, UTO II03BOJISIET YUTATEIO OBICT-
po mepeiiTH K ompeeIeHHOI OYKBe, BRIOpPATh HYKHYIO 3alIUCh 1 3aTeM Hali-
TH CTPAHUITY UJIU CTPAHUIIBI, TIe MOKHO OTHICKATE 3TO CJIOBO U (ppasy.

Kax uesoBeK mucCIoJb3yeT MPEeIMETHBIN yKasaTesb, UYTOObI HAWTH CJIOBa
B ITeYaTHOM WM3TaHWUU, TaK U cepBep BJl ¢ mMOMOIIBI0 WHIEKCOB BBLISBJSIET
MECTOIIOJIOMKEeHNEe CTPOK B Tabaure. VHAEKCH — 5TO cHenuaJbHbIe Tal -
IbI, COIEPIKMMOE KOTOPBIX, B OTJIMYME OT OOBIYHBIX TAOIUIL JAHHBIX, XPA-
HUMCcA B OIIpeaeeHHoM mopsaake. OgHaKO NHAEKC BKJIIOUYAET He 8Cce JaHHbIe
CYIITHOCTH, 8 TOJBKO CTOJOEI (MU CTOJIOIIBI), MCIIOJIb3YEeMBIH IJIs OTIpe/e-
JIEHISI MECTOIIOJIOMKEH A CTPOK B TabJINIle JaHHBIX, a TaKKe NH(POPMAIIHIO,
OIMCHIBAIOIIYIO (PH3HMUECKOe pasMellleHre cTpPok. IlosTomy mpemmasHaue-
HMe WHIEKCOB — IIOMOYb B M3BJIEUEHUU IIOJMHOKECTBa CTPOK U CTOJIOIIOB
TaGJIUIIBI 6€3 He00XOAUMOCTH IPOBEPATh BCE CTPOKMH.

Co3paHue nHaekca

Bepuemcsa k Tabaure department. JomycTum, IpUHATO pellieHre J0OABUTH
WHAEKC AJs CTOJI0Ia name, YTO0ObI YCKOPUTD BHITIOJIHEHME 3alIPOCOB II0 II0JI-
HOMY WJIM YaCTUYHOMY MMEHU OTZeJa, a TaKiKe omeparuii update uau de-
lete, MCHOJBIYIONINX ATO MMs. BOT KaK MOYKHO JOOABUTH TAKOH MHIEKC
B 6a3y manubix MySQL:

mysql> ALTER TABLE department

-> ADD INDEX dept_name_idx (name);
Query OK, 3 rows affected (0.08 sec)
Records: 3 Duplicates: 0 Warnings: 0

ITo BBIpaKeHUe co3JaeT UHAeKe (TouHee, MHIEKC HA OCHOBe B-mepeBa, HO
60Jiee TOAPOOHO 00 9TOM IMO3Ke) AJIA cToa0IIa department. name. Bojee Toro,
UHJeKCYy IPHUCBOeHO uMda dept_name_idx. Ilpu Hamnuuu nHIEKCA ONTUMU3A-
TOp 3ampocoB (0b6cy:kTaeMbIil B TyiaBe 3) BOCIIOJIb3YeTCA UM, €CJIU COUTET
9TO BLITOMHBIM (HAIIPUMeED, ecjiu B TabsuIe department TOJIbKO TPU CTPOKH,
OIITIMU3ATOD IIPEeKPACHO CIIPABUTCA 1 6€3 MCII0JIb30BaHUA UHAEKCA U TIPO-
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CMOTPHUT BCIO Tabuuily). Eciu nyist TabIUIIBI eCTh HECKOJIbKO MHIEKCOB, OII-
TUMU3ATOPY HPUAETCA BLIOPATH WHIEKC, JIYUIle BCEro MOAXOMAIIUMN I
KOHKpeTHOro SQL-BbIpaskeHUs.

o a
™ MySQL paccmaTpuBaeT MHIEKCHI KaK HeoOs3aTeIbHbIe KOMIIOHEH-
| as J TBI TAGJUIBI, BOT IOYEMY AJIA HOOABJICHUS WM YAAJCHUSA UHAEKCA
AN |4 HCIOIb3yeTCA KOMAH/A alter table (BumomsmeHUTH TabauIy). Ipy-

*  rue cepBepsl B, Bratouas SQL Server u Oracle Database, cunraror

WHIEKChl HEe3aBHUCHUMBIMHU O0BbeKTaMu cxeMmbl. IlosTomy muasa SQL
Server u Oracle nagexc GopMupoBaicsa Obl C IIOMOINBI0 KOMAHIBI
create index (cosmaTb MHAEKC):

CREATE INDEX dept_name_idx
ON department (name);

Bcee cepBepnl Bl m03BOIAIOT MpOCMAaTPUBATEL AOCTYIIHBIE UWHAEKCHI. Y BU-
IeTh BCe MHAEKCHI OIpeaesIeHHON TabJuIlbl moab3oBaTeau MySQL moryrt
C IIOMOIIBIO KOMaHILI Show (ITIOKa3aTh):

mysql> SHOW INDEX FROM department \G

Kk kkkkkxhkkhkkxhkhxhhxhkxhhxk |, [OW *kkkdkkkkkhkkkkkkkkkkkxkkxkx

Table: department
Non_unique: 0
Key_name: PRIMARY
Seq_in_index: 1
Column_name: dept_id
Collation: A
Cardinality: 3
Sub_part: NULL
Packed: NULL
Null:
Index_type: BTREE
Comment:
khkkhkkhkhkhkkhkhkkhkkkkhkhkhkkhkkkkhkkxkkkx 2 row Khkkkkhkkhkkhkhkhkhkkhhhkkhkkkkhkkkkkkkkxk
Table: department
Non_unique: 0
Key_name: dept_name_uidx

Seq_in_index:

1

Column_name: name
Collation: A
Cardinality: 3
Sub_part: NULL
Packed: NULL
Null:
Index_type: BTREE
Comment:

2 rows in set (0.02 sec)

W3 pesyabTaTa BULHO, UTO AJA TaOJIUITBI department ecTh ABa mHAeKca: PRI-
MARY — mist cTosibma dept_id m dept_name_idx — masa crosbia name. ITocKoin-
Ky MBI CO3JIaBajii TOJBbKO OAMH WMHAeKC (dept_name_idx), MOKeT BO3HUK-
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HYTHb BOIPOC, OTKyJa B3sJcA Bropou. IIpu cosmanuu tabaumsl department
BBIpasKeHue create table BKJIIOUANO orpaHMUYeHMre, Ha3HAUAIOIIee CToJIGer]
dept_id mepBUUHBIM KJIOYOM TaOJAMIIbI. BOT BhIpasKeHHe AJIA CO3TaHUSA
TaOJJIUIIEI:

CREATE TABLE department

(dept_id SMALLINT UNSIGNED NOT NULL AUTO_INCREMENT,
name VARCHAR(20) NOT NULL,

CONSTRAINT pk_department PRIMARY KEY (dept_id)

)

Korga tabauina 6slia co3mana, cepsep MySQL aBromaTuuecKku cpopMUPO-
BaJl MHAEKC IJIs CTOJIOIA IMIEePBUYHOTO KJIIOUa, KOTOPLIM B JaHHOM CJIydae
aBagercs dept_id, u HasBas uHAEKC PRIMARY. Orpannuenus OyIyT paccMoOT-
PEHBI B 9TOI IJIaBe MO3Ke.

Ecau mociie cosmanms MHAEKCA BBRIACHAETCS, YTO OH He OIpaBabIBaeT ceds,
€ro MOYKHO YAAJIATh CJIEIYIOIIIM 00pasoM:

mysql> ALTER TABLE department

-> DROP INDEX dept_name_idx;
Query OK, 3 rows affected (0.02 sec)
Records: 3 Duplicates: O Warnings: 0

.

s ITonbzoBatenu SQL Server m Oracle Database mna yHuutoskeHUA
‘ f:, WHAEKCA JOJKHBI NCIIOIb30BAaTh KOMaHAy drop index:
Ll

A DROP INDEX dept_name_idx:

YHuKanbHble UHAEKCbI

IIpu mpoexTupoBanuu BIl BaKHO ompenenTh, KaKue CTOJOIILI MOTYT CO-
Iep:KaTh IyOoaupyloue JaHHbIe, a Kakue HeT. Hanpumep, B Tabaure indi-
vidual MozkeT OBITH ABa KjaueHTa o umenu ko Cmut (John Smith), mo-
CKOJIBKY Y KaXKJ0U CTPOKU OyayT cBou uaeHTudukrarop (cust_id), mara po-
JKIeHUS U UAeHTU(PUKAIMOHHLIN HOoMep (customer. fed_id), momoraromiue
pasnuuarh ux. OGHAKO BPSAL JIX JOIIYCTUMO, YTOOBI B Tabsuite department
OBLIIO IBa OTHeJia MO ONHUM M TeM Ke HasBaHumeM. MOKHO yCTaHOBUTH
paBUJIO, 3allpelialiee AyO0JIUPOoBaHNE UMEH OTAeJI0B, CO3aB IJIA CTOJO-
ma department.name yHukaavHbLil uHdekc (unique index).

YHUKAJIbHBIA NHAEKC BBIIIOJIHAET HECKOJIbKO (DYHKIINHI, ITIOCKOJIbKY IIOMMU-
MO obecreueHns BCeX IMPEeNMYII[eCTB OOBITYHOr0 NHIeKCa OH TAKIKe CIYKUAT
MexXaHN3MOM 3alpeTra AyOJMPOBAHUS 3HAUEHUN B MHIEKCHUDPYEeMOM CTOJO-
me. ITpu 1106011 BcTaBKE CTPOKY UM NU3MEHEHUN MHAeKCUPOBAHHOT'O CTOJI0-
na cepBep B/l mpoBepAeT yHUKAJAbHBIN UHAEKC, YTOOBI YBUAETh, HET JIU Ta-
KOT0 3HAUeHUs B APYro¥ cTpoke Tabauibl. BoT Kak cosmaBajcsa Obl YHU-
KaJbHBINA MHAEKC IJd cToJI0ma department. name:

mysql> ALTER TABLE department
-> ADD UNIQUE dept_name_idx (name);
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Query OK, 3 rows affected (0.04 sec)
Records: 3 Duplicates: 0 Warnings: 0
o a
s B SQL Server u Oracle Database mpu cosmanuu mHIEKCa HYYKHO
f:‘ TOJBKO JO0OABUTH KJIIOUEBOE CJIOBO Unique:
LA | s
153 CREATE UNIQUE INDEX dept_name_idx
ON department (name);

ITpu Hanmuuu TaKOro MHAEKCA B cJydyae MOMBITKY JOOABUTH eIlle OAUH OT-
IeJ o HasBanumeM Operations’ GymeT moJydeHa OMINOKA:

mysql> INSERT INTO department (dept_id, name)
-> VALUES (999, ‘Operations’);
ERROR 1062 (23000): Duplicate entry 'Operations’ for key 2

HeT HeoOX0oAMMOCTH CO3MaBaTh YHUKAJbHBIE MHAEKCHI IJA CTOJI0IA(-0B)
MEePBUYHOTO KJIIOUa, IOCKOJBKY CepBep y:Ke IIPOBepseT YHUKAJIBLHOCTH
3HaUeHUI MepPBUUYHLIX KJjaoueil. OgHaKO IpPMU HEOOXOAUMOCTH IJIA OIHOUN
TabJINIBI MOKHO CO34AaTh HECKOJIbKO YHUKAJIBHBIX UHIEKCOB.

CocTaBHbIe UHAOEKCbI

Kpowme y:ke mpeacTaBieHHBIX NHIEKCOB II0 OAHOMY CTOJIOITY, MOYKHO CO3/a-
BaTh MHIEKCHI, OXBATHIBAIOINE HECKOJBbKO CTOJOIOB. Ecim, Hampumep,
TpedyeTca IPOBOAUTH MOUCK COTPYAHUKOB II0 MMEHU U (haMUJIUN, MOKHO
clesaTh MHAEKC CPasy AJs 08YX CTOJIOIIOB:

mysql> ALTER TABLE employee

-> ADD INDEX emp_names_idx (lname, fname);
Query OK, 18 rows affected (0.10 sec)
Records: 18 Duplicates: O Warnings: 0

JroT nHAEKC OyAeT MoJe3€H JJIs 3alPOCOB, MCIOJb3YIOMUX UM U hamMu-
JINIO UJIU TOJIBKO (haMUJINIO, HO He IIOJXOAUT AJIA 3alIPOCOB, B KOTOPBIX 3a-
JJaHO TOJIBKO UM COTPYAHUKA. UTOOBI IOHATH II0UEMY, PACCMOTPUM, KaK
IPOBOAMJICA OBI ITOUCK TeJe(POHHOTO HoMepa. UTo6b! 6BICTPO HAMTH Ueii-To
HOMeD TeJsie)OoHA, ecaIU U3BECTHBI UMA U (haMUINA, MOXKHO BOCIIOJIb30BATh-
ca TesedoHHO KHUTOM, IOCKOJIbKY OHA OpraHu30BaHa 1o haMuInu, a mo-
TOM 1o uMeHU. Ecjii N3BeCTHO TOJIBKO UM UeJIOBEKa, IPUJEeTCA IPocMaT-
puBaTh Bce 3amucy Tejae()OHHOU KHUTH U BRIOMPATH KAKAYIO 3alINCh C YKa-
3aHHBIM UMeHeM.

ITosToMy mpm co3gaHUM COCTAaBHBIX MHAEKCOB (multiple-column indexes)
HeoO0XOAMMO TIaTeJIbHO IPOAYyMaTh, KaKOM CTOJI0el] YKa3bIBaTh IEePBHIM,
a KaKOM BTOPBIM U T. J., YTOOBI MHAEKC ObLI MAaKCHMAaJbHO moJie3ubiM. Of-
HAKO CJIEeIyeT IIOMHUTD, YTO eCJIM TpedyeTcsa 00ecreunTh aJeKBaTHOe Bpe-
Ms OTBETa, HUYTO HE MEeIlaeT CO3JaTh HECKOJbKO NHIEKCOB, UCIIOJIb3ys TOT
’Ke Habop CTO0JIOIIOB, HO B APYTOM IIOPAIKE.
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Tuvnbl HAEKCOoB

Wunexcainua — MOIIHBIN MHCTPYMEHT, HO M3-3a GOJIBIITOTO pasHoobOpasus
THUIIOB JAHHBLIX €IUHCTBEHHAS CTPATEernd NHIEKCANY He BCerja ABJIAeTCS
onTuMaJIbHOM. Cenyolye pasaeibl MIIIOCTPUPYIOT PA3Hble TUIBI MHIEK-
canuu, JOCTYyIIHbIE B PA3JINYHLIX CepPBepax.

NHpekcbl Ha ocHoBe B-pepeBa

Bce npuBemenHbie 10 CUX IIOP UHIEKCHI — 9TO UHOeKCbL HA OCHO8e COALAH-
cuposarHozo depesa (balanced-tree indexes), uaiie HasdbIBaeMble UHOeKCA-
MU Ha ocHose B-Oepesa (B-tree indexes). MySQL, Oracle Database u SQL
Server UCIOJB3YIOT TAKKNE UHAEKCHI II0 YMOJUYaHUIO, II03TOMY €CJIU ABHO He
3alPOCUTh APYTO# TUI WHAEKCA, BbI BCErja MOJYYUTE 3TOT MHAEeKC. Kak
U CJIeIOBAJIO OKUIATh, NHAEKCHI Ha OCHOBEe B-JepeBa OopraHM30BaHBI Kak
JepeBbA C OTHUM UJIu 60Jee YpoBHAMU Y3108 (branch nodes), IpUBOIAIII-
MU K eIUHCTBEHHOMY YPOBHIO Jiucmbes (leaf nodes). Y3abl NCIOIb3YIOTCA
UL HaBUTAIIUU 110 JePeBY, TOTAA KaK Ha JIMCThAX pacloJiaraioTca QarTu-
YecKUe 3HaUEeHUA U HGOPMAIMA 0 MecTonooKeHnuu. Hampumep, nHaeKc
Ha ocHOBe B-mepeBa, co3maHHBIN i cTOJOIIA employee. Iname, MOT OBI BBI-
TJISeTh MPUMEPHO Tak, KaK MmoKasaHo Ha puc. 13.1.

Ecuu 651 OBLJ caeial 3aIpoc AJIsS BEIOOPA BCeX COTPYAHUKOB, (haMUINK KO-
TOPBIX HauMHAIOTCA Ha 'G', cepBep HAaIes ObI BEPXHUI y3€J — KOPHe6oll
y3ea (root node) — v Ipocyie0BaJI OBI 110 CBABHU K Y3JIy, OTBeUaroleMy 3a da-
MUWJINY, HAUMHAIHecsa ¢ OyKB oT 'A’ mo 'M'. 9TOT y3es, B CBOIO OUepelb,
HampaBuJ OBl cepBep K JUCTY, comaep:kaliineMy (GaMUINN, HAUUMHAIOIIeCs
cOykB OoT ‘G’ 7m0 'I'. 3aTeM cepBep CUUTHIBAJ ObI 3HAUEHUS JINCTA 0 TEX
op, IIOKAa He BCTPeTUJI Obl 3HAUeHNe, HaunHaioeecsd He HA G’ (KOTOPBIM
B JaHHOM cJyuae siBasgercs Hawthorne').

A-M
N-Z

A-C N-P
D-F Q-5
G-I T-V
J-M h W-2
Barker Fleming Edallig LG Parker Roberts [T .
Grossman | | Markham . Tulman Ziegler
Blake Fowler Portman Smith
Hawthorne Mason Tyler

Puc. 13.1. IIpumep c6anarncuposartozo depesa
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ITpu BcTaBKe, OOHOBJIEHUHU U yAaJIeHUU JaHHBIX TAOJHUIILI employee cepBep
OymeT cTapaTbCsA COXPAHATH COATaHCUPOBAHHOCTD AepeBa, UTOObI KoJauye-
CTBO Y3JIOB/JIUCTHEB C OJJHOI CTOPOHBI KOPHEBOI'O y3Ja He CUJBHO IIPEBHI-
IIaJI0 KOJIMYECTBO Y3JI0B C APYToii cTopoHbl. CepBep MOKeT H00aBIATH WU
YIaJATH Y3JbI, YTOOBI 60JI€ee pABHOMEDHO IlepepacupeneaaTh 3HaueHua. Ou
JaKe MOJKeT TOOaBUTh MJIU YIAJUTH LIEJbIH YPoBeHb y3J10B. Iloaaep:xuBas
JlepeBo cOaIaHCUPOBAHHBIM, CEPBED MOJKET OBICTPO IIEPEMEIATHCA K JIUCTh-
AM ¥ HaXOAUTh HYKHbIe 3HaUeHUA 0e3 HaBUTAIINU 110 MHOYKECTBY YPOBHeH
y3JI0B.

BbuTtoBble NHAEKCDI

WNunexcol Ha ocHOBe B-mepeBa 3amMeuaTelbHO TOAXOAAT AJA 0OpabOTKU;
CTOJIGIIOB, COAEPKAIIMX MHOTO PA3HBIX 3HAUEHWH, TAKUX KaK mMeHa/da-
MWJINY KJIUEHTOB, HO OHY MOT'YT CTATh 'POMO3JKUMH JIJIS CTOJIONA ¢ HE0OIb-
UM KoJimduecTBoM 3HaueHuWi#. Hampumep, mpuHATO pelrieHre cHOpPMUPO-
BaThb MHIEKC JJIa cToJIOIma account. product_cd, 4ToOBI 00eCIeUYnTh OBLICTPBINA
BBIOOD BCEX CUETOB OIIpeesIeHHOro Tulla (HampuMep, TeKyIux, coepera-
TeJIbHBIX). OJHAKO eCTh BCETO BOCEMb PA3HBIX TUIIOB CUETOB, I HEKOTOPHIE
U3 HUX BCTPEUAIOTCSA ropaso yairle ocTaabHbIX. [IosTOMY 110 Mepe pocTa Ko-
JIMYECTBA CUETOB MOT'YT BOBHUKHYTD CJIOKHOCTH C 0becIiieueHreM cOaIaHcu-
poBaHHOCTH MHAEKCAa Ha OCHOBe B-mepesa.

st cTOOIOB, COMEPs;KAIX HEeOOJILII0oEe KOJNYECTBO 3HAYEHUN IpK 00JIb-
III0M YKCJIe CTPOK (9TO M3BECTHO KaK JaHHBIE C MALbLM KAPOUHAJbHbLM YUC-
aom (low-cardinality)), HeobxoxuMa Apyrad cTpaTerusd MHAeKcaruu. UYro-
0BI 00paboTaTh 9Ty cuUTyanuio ¢ 6osbineit addexTuBHOCTRHIO, Oracle Data-
base BrJIfOUaeT 6umogsle unHdekcol (bitmap indexes), Koropbie GOPMUPYIOT
OUTOBLII 00pas Ka)kI0T0 3HAUCHHA, XPaHdIerocs B croJome. Ha puc. 13.2
IOKAa3aH0, KAK MOYKeT BBITJIAAEeTh OMTOBBIA MHAEKC JJis JAHHBIX CTOJIOIIA
account.product_cd.

ATOT UHAEKC COAEPIKUT IIIeCTh OMTOBLIX KapT, II0 OAHOM AJIA KaKI0T0 3HA-
yeHMs cToJI0ma product_cd (ABa M3 BOCHhMHU JOCTYIIHBIX TUIIOB CUETOB HE HC-
nosb3yioTed). Kammasa 6utoBasa kapra BKJouaeT 3HaueHue 0/1 niasa Kasx-

Value/row [ 1[2(3|4|5|6|7[8[9](10{11|12|13(14(1516{17|18|19|20|21(22(23|24
BUS [0]|0|0(0(0f{0O[0|0O|0O|O|O(OfO[O[O|O|O(O|OfO[1|1]|0]|0
CD 0{0{1|0|0f{0f0{0[O0O|O|OfO(1[1[{0|0|0O|0O|1{0({0|0|0]|0
CHK [1{0f{0|1|0|1|0f1({0[O0O[1]|1]O[O(1[0[1]|0|0O|1|0f{O[1]0
MM |0|0|0(0(0[O[1]|0|0O|1|0f{0f{0O|O|O0|O|O(1(0[0[0|0|0]|0
SAV |0(1({0|0|1]|0 0|1(0(0[0[0]|O|Of1[0({0O[O|O|O|O|OfO
SBL (0{0(0|0O|O(O(0O[O[O|0O|O|O|OfOf{O|O|O|O|O(O(O[O[O]1

Puc. 13.2. IIpumep 6umosozo underxca
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nIoit u3 24 cTpok Tabauilel account. Takum o6pasom, ecaiu cepBepy JelaeTcsa
3ampoc Ha U3BJIeUYEeHNEe BCEX NEIMO3UTHBIX CUETOB JEHEXKHOr0 PhIHKA (prod-
uct_cd = 'MM'), OH IIPOCTO HAXOAUT BCe 3HAUEeHMWs 1 B OuUTOBOIT KapTe MM
u Bo3BpairaetT cTpoku 7, 10 u 18. Ecau TpebyeTca HaliTH HECKOJIBKO 3HAUe-
HUH, cepBep TaKiKe MOKeT KOMOMHMPOBATH OMTOBBIe KapThl. Hampumep,
ecJIM II0JIb30BaTeJbh XOUeT IIOJYUYUTH BCE MEIO3UTHBIE cueTa JeHEeXKHOTO
pBIHKA U cbeperaTenbHbIe cueTa (product_cd = "MM' mam product_cd = "SAV"),
cepBep MOKeT OCYIIeCTBUTH IJiA OMTOBBIX KapT MM m SAV omepammio OR
(AJIN) u Bo3BpaTUT CTPOKHU 2, 5, 7,9, 10, 16 u 18.

BuToBbie HHIEKCHI — MUJI0E KOMIIAKTHOE pellleHre 10 MHAEKCAIINY JaHHBIX
C MaJIBIM KapAuHaJbHBIM urciaoM. OfHAKO 9Ta cTpaTerus He TOAUTCS, €CJIN
YHCJI0 XPAHSAMIUXCA B CTOJIOIE 3HAUEHU I CIAUIIKOM BEJIUKO 110 CPABHEHUIO
C YKCJIOM CTPOK (B TAKOM CJIydyae TOBOPSAT O JAHHBIX C 601bWUM KAPOUHALb-
Hotm yucaom (high-cardinality)), moToMy YUTO cepBepy HIPUIILIOCH OBI 006-
CJIIYKUBATH CIAUIIKOM MHOTO OMTOBBIX KapT. Hampumep, He cienyeT cosma-
BaTh OMTOBBIN UHAEKC AJs CTOJI0IIa IEPBUYHOTO KJII0Ya, TOCKOJbKY OH AB-
JIAETCS IPUMEPOM MaKCUMaJIbHO BOBMOYKHOTO KOJIMUYECTBA 3JIEMEHTOB (HO-
BOE 3HAUEHUE AJIA KaKJ0H CTPOKM).

ITonbzoBarenu Oracle MmoryT (popMHpPOBaTL OMTOBLIE MHAEKCHI, IIPOCTO 0-
6aBJIAs KJIIOUEBOe CJIOBO hitmap B BeIpaskeHue create index:

CREATE BITMAP INDEX acc_prod_idx ON account (product_cd);

BI/ITOBBIe WHOEKCHI IITNPOKO NCIIOJB3YIOTCA B I/IH(I)OpMaI_II/IOHHBIX XPpaHUJIN-
m1ax, Tae OObBIYHO NHAEKCUPYIOTCSI 00IbINTe 00 beMbI JTaHHBIX JJIS CTOJIOIOB,
COIEePIKaIX OTHOCUTEILHO HEe0OJIBIIOe KOJINYECTBO 3HaAUeHU (Hamnpumep,
KBapTaJbHbIE OTYETHI, TeorpaduuecKme peruoHbl, MPOAYKTHI, TPOAABIIHI).

TekcToBble UHAEKCbI

Ecau Bl ucnionb3yeTrca AJA XpaHeHUSA TOKYMEHTOB, MOMKET ITOTpeboBaTh-
cA 00eCIIeYnTD MOJb30BATEIAM BOZMOMKHOCTD BHITIONHATD IMTOUCK CJIOB MU
dpas B noxkymenTax. Komeuno, He xoueTcsi, YTOOBLI CepPBEP OTKPBIBAJ KaiK-
IBI TOKYMEHT ¥ IIPOCMATPHUBAJ €r0 B IIONCKAX HYXKHOTO TEKCTA IIPU KaK-
noMm 3ampoce. TpaauiitnoHHbIe CTPATErny NHACKCAIIMY B JAHHOM CJaydae He
rogarcs. YToObl CIIpaBUTLCA ¢ 9ToM curyanueii, MySQL u Oracle Database
BKJIIOYAIOT IJIA JOKYMEHTOB CIeIUaIbHble MEXaHU3Mbl MHAEKCAI[UN U TI0-
ucka. B SQL Server u MySQL ectb Tak HasbIBaeMble UHAEKCHI 10 8CeMYy
merxcmy (full-text) (nysa MySQL nHIeKCHI 110 BCeMY TEKCTY AOCTYITHBI TOJIb-
Ko ¢ mexauusmom xpamenusa MyISAM). Oracle Database BKJIOuaeT MOII-
Hblll nHCTpyMeHTapuil Oracle Text. Ilouck mo NJOKyMeHTaM HOCTATOUYHO
CIeInaJn3UpPOBaH, II03TOMY He OyJeM IIPUBOAUTH 3[eCh IIPUMEpP, HO I XO-
TeJI XOTA ObI COOBIITUTE O TAKOI BO3MOMKHOCTH.

Ncnonb3oBaHue NHAEKCOB

OOBIYHO cepBep UCIOJIb3YeT WHAEKCHI IJIA OBICTPOr0 O0HAPYIKEHUI MEeCTO-
TOJIOXKEHUST MHTEPEeCYIINX CTPOK B KOHKpeTHOH Tabauie. Ilocie aToro



248 MnaBa 13. MIHOEKChl U orpaHnyeHms

cepBep IPOCMAaTPUBAET ACCOIMMPOBAHHYIO TAOIUITY U M3BJIEKAET JOIIOJHY-
TeJbHYI0 MH(pOPMAaIUIO, 3alpallnBaeMyl0 II0Jb30BaTeaeM. PaccMoTpum
CJeAyIOIINI 3a1Ipoc:

mysql> SELECT emp_id, fname, lname
-> FROM employee
-> WHERE emp_id IN (1, 3, 9, 15, 22)

oo oo Fommmm oo +
| emp_id | fname | Iname |
Foeme - [ P, Fomme e +
| 1 | Michael | Smith |
| 3 | Robert | Tyler |
| 9 | Jane | Grossman |
| 15 | Frank | Portman |
oo oo Fommmm oo +

4 rows in set (0.00 sec)

s sToro 3ampoca cepBep MOJKET MCIOJIb30BAaTh B KauecTBe MHAEKca Iep-
BUYHBIN KJIIOY AJISA CTOJIONA emp_1d, YTOOBI HAMTH MECTOIIOJIOKEHIIEe COTPY -
HukoB ¢ ID 1, 3, 9, 15 u 22 B Tabauiie employee, U 3aTeM IIPOCMOTPETDH KasK-
IYIO U3 IATU CTPOK, UTOOBI M3BJIEUh 3HAUCHUS CTOJIOIIOB MMEeHU 1 (DaMUJINH.

O,L'LHaI-CO €CJIM1 UHIOEKC COOEPUT BCE, UTO HeOﬁXO,LU/IMO AJIA YAOBJIETBOPEHU A
3alrpoca, CepBepy He HaJO0 IIpoCMaTpuBaTh aCCOOUUPOBAHHYIO Taﬁnmuy.
I[JI&I NILIIOCTPpanuu InaBamnTe IIOCMOTPHM Ha TO, KaK oﬁpamae’rc& OIITUMM3a-
TOP 3aIIpOCOB C OOHUM U TE€M Ke 3alIpDOCOM IIPDH Pa3HbIX TUIIaX MHAEKCOB.

3ampoc, arperupyoIuii OCTaATKYU Ha CYeTax JAJs OpeeIeHHBIX KJINEeHTOB,
BBITVISIIUT TaK:

mysql> SELECT cust_id, SUM(avail_balance) tot_bal
-> FROM account
-> WHERE cust_id IN (1, 5, 9, 11)
-> GROUP BY cust_id;

Fome - Fome - +
| cust_id | tot_bal |
Fommeme - [ P, +
| 1] 4557.75 |
| 5| 2237.97 |
| 9 | 10971.22 |
| 11 | 9345.55

Fome - Fome - +

4 rows in set (0.00 sec)

C MoMOIILIO BEIPAMKEHUs explain (00'bACHUTE) PACCMOTPUM, KAK OITHMU-
3aTop sampocoB MySQL npuuumaer peirerne o6 o6paborke 3ampoca. Cep-
Bep He Oy/eT BHIMOJHATH 3alIPOC, a TOKAKET IJIaH €0 BHITIOJTHEeHUA:

mysql> EXPLAIN SELECT cust_id, SUM(avail_balance) tot_bal
-> FROM account
-> WHERE cust_id IN (1, 5, 9, 11)
-> GROUP BY cust_id \G

Kkkkkkkxhkkhkkxkhxhhxhkkxhhxh || [OW *kkkokkkokkkokkkkkkkkkkkxkkx*x
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id:
select_type:
table:

type:
possible_keys:
key:

key_len:

ref:

rows:

Extra:

1
SIMPLE
account
index
fk_a_cust_id
fk_a_cust_id
4

NULL

24

Using where

1 row in set (0.00 sec)

5 Kasxgpiit cepBep Bl BKIOUaeT MHCTPYMEHTHI, IIO3BOJIAIOIINE YBU-
s J IeTh, KaK ONTUMHU3aTOP 3alpocoB obpabareiBaeT SQL-BhIpaskeHue.

3v BSQL Server yBuzaeTh IJIaH BBIIOJHEHUS IIepel BBHINOJHEHUEM
SQL-BrIpaskeHUsa II03BOJIAET BhIpaskeHme set showplan_text on.
B Oracle Database ects BhIpaskeHue explain plan, s3ammchIBaioliee
IJIaH BBIMIOJIHEHHUSA B CIIeIUaJIbHYI0 Tabauiy plan_table.

Ecau He BjaBaThCA B IeTaju, TO IIJIaH BBIIIOJHEHUS COOOIIAET CleayIolee:

e MWupexc fk_a_cust_id ucmoabayeTcs IJis IIONCKA CTPOK TaOJIMUIILI account,
KOTOPHBIE YA0BJIETBOPAIOT YCJIOBUIO OJIOKA where.

e Tlocne mpouTeHUA WHAEKCA OXKUAAETCS, UTO CePBEP IIPOCMOTPHUT BCE
24 cTpoKu TabJIUIIBI account aJsd c6opa JAHHBIX O JOCTYIIHBIX OCTATKAX,
MOCKOJILKY OH He 3HAaeT, UTO MOI'YT CYIIeCTBOBATL APYIue KJIMEHTHI,
KpoMme KaueaToecID 1,5,9u 11.

WNupexc fk_a_cust_id — ellle oquH MHAEKC, aBTOMaTUUECKU CreHepHUpPOBaH-
HBII cepBepoM, HO HA 3TOT pa3 13-3a OrPAHMUYEHHNA BHEIIHEro KJjoua, a He
OorpaHMUYEHUA IIEePBUYHOrO KJoua (0ojiee moapoOHO 00 3TOM II03Ke B 3TOU
raaBe). UHgexc fk_a_cust_id cosman mma crosmbma account.cust_id, Takum
00pas3oM, cepBep UCIOJIb3YeT ero IS OMpeae/IeHIs MEeCTOIMOJIOKEeHU I KIIH-
eutoB ¢ ID 1, 5, 9 u 11 B Tabauie account, a 3aTeM IIOCEIIAeT dTU CTPOKU
JLJIsT U3BJIEUEHUS U aTPEeruPOBaHUS JaHHBIX II0 JOCTYITHLIM OCTaTKAaM.

Hanee mobaBUM HOBBIY MHIEKC ¢ Ha3BaHMEM acc_bal_idx myis o60uxX CTOJIO-
1moB cust_id mavail_balance:

mysql> ALTER TABLE account

-> ADD INDEX acc_bal_idx (cust_id, avail_balance);
Query OK, 24 rows affected (0.03 sec)
Records: 24 Duplicates: 0 Warnings: 0

Tenepb, UMes 3TOT UHAEKC, IIOCMOTPUM, KaK OITHMK3aTOp OymeT oopada-
THIBATh TOT 7K€ 3aIIPOC:

mysql> EXPLAIN SELECT cust_id, SUM(avail_balance) tot_bal
-> FROM account
-> WHERE cust_id IN (1, 5, 9, 11)
-> GROUP BY cust_id \G

Kk kkkkkxkkkkkkkkkxhhkxhkkxhhxk | [OW *okkkokkkokkkokkkokk ko kkokkkokk ko
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id: 1
select_type: SIMPLE
table: account
type: range
possible_keys: acc_bal_idx
key: acc_bal_idx
key_len: 4
ref: NULL
rows: 8
Extra: Using where; Using index
1 row in set (0.01 sec)

CpaBHeHMeE ABYX IIJIAHOB BBITTOJHEHUS AA€T CJIeAYIOIe PA3IUUM:

e Bwmecto nngekca fk_a_cust_id omTmMM3aTOp MCHOJIb3yeT HOBBII MHIEKC
acc_bal_idx.

e OnTUMH3aTOP YCKOPSAET CBOIO PabOTy, IIOCKOJILKY Telleph eMy HaIo 00-
paboTaTh TOJIBKO BOCEMBb CTPOK BMeCTO 24.

e Jlna obecmeueHusA Pe3yJILTATOB 3alpoca TabJymita account He HYKHa
(o6o3uaueHa uepes Using index B cTosbIe Extra).

CiemoBaTesIbHO, CePBEP MOJKET ONIPeAeJUTh C IIOMOIbI0 NHIEKCOB MECTO-
MOJIOXKEHME CTPOK B ACCOIIMMPOBAMHOM Ta0aNIlE MM KCIIOJIb30BATh NHAEKC
KaK TabJINIly, eCJIU OH COIEPIKUT BCE CTOJOIbI, HeOOXOAMMBIE IJIA YI0BJe-
TBOPEHUS 3a1poca.

ToJBKO YTO PACCMOTPEHHBIHM IPOIECC — 3TO IPUMED OUNTUMU3AIINHN
s3ampoca. OnTuMusanus BKIYaeT usydenue SQL-BbIpakeHUs U yC-
TaHOBJIEHUE JOCTYIIHBIX CEPBEPY PECYpPCOB, HEOOXOJUMBIX JJIST BBI-
TIOJIHEHUSA DTOTO BhIparkeHUA. UToOBI obecrieunuTsh 601ee shPeKTHB-
HOEe BBITIOJIHEHNWE BBIPAYKEHUs, MOYKHO U3MeHUTh SQL-BeIparkeHue
WJIN HACTPOUTH pecypchl BII, mau caenars u 1o, u gpyroe. Ontumu-
3aIud — TOHKUI BOIIPOC, II03TOMY HACTOATEIHLHO PEKOMEHAYIO IIPOo-
YUTATh PYKOBOJCTBO II0 ONITUMUBAIINHU JJI HCIIOJIb3YEeMOT0 cepBepa
WM HaWTH XOPOIIYI0 KHUTY II0 3TOH TeMe, YTOOBI YBUAETH BCE BO3-
MOKHBIE IIOAXOABI K ONITUMU3AINHY JJII KOHKPETHOTO CEPBEpPA.

-
»f‘_’
=h
5

OGpaTHas CToOpoHa MHAeKcauumn

Ecau uHIEKCH — 9TO TaK 3aMedaTe/IbHO, IIoueMy Obl He HHIEeKCHPOBATDL BCE
moapsan? YToOsl IOHATE, HOUEeMY GOJIbIlIee KOJNUYECTBO NHAEKCOB He BCerga
XOPOIII0, HAJZO0 HOMHUTE, UTO KAXKIBIA UHIEKC — 3T0 Tabaumna (0coboro Tu-
1a, HO BCce paBHO Ta0auiia). IlosToMy mpu Ka)kaoM J00aBIeHUN UK YIAJIe-
HHUU CTPOKMU U3 TaﬁJII/II_U:I BCe €€ MHIOEKCBhI JOJIKHBI 6I:ITL MOI[I/I(I)I/IHI/IPOBB.'
Hbl. IIpy 00HOBJIEHNY CTPOKHY BCe 3a1€ICTBOBAHHEIE MHAEKCHI CTOJIOA WK
CTOJIOIIOB TOXKe NOJIKHEI N3MeHAThcsa. CiiemoBaTeIbHO, YeM 60JIbIle MHICK-
COB, TeM 0OJIbIle PAbOTHI IIPUXOAUTCA BBINOJHATH CepBepPy AJis OOHOBJE-
HUSA BCeX 00'beKTOB CXeMbI. A 5TO OUeHb 3aMeJJIsAeT IIPoIece.

Nupexcam TpedyeTcsa HEKOTOPOe KOJIMYECTBO MAMSATH, a TAKKe HEKOTOpoe
BHUMAaHNE aJMUHACTPATOPOB, II0STOMY HAMUJIYUIIIAA CTPATEI A — OOABIIATE
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WHJIEKC TOJbKO IIPY BOSHMKHOBEHUU BIIOJIHE OIIpeAeIeHHON HeoO0XOomMMOo-
crtu. Ecan mHOEeKC HYKEeH TOJbKO IJIs KOHKDPEeTHOH IleJu, HaupuMep IJId
BBINOJIHEHU S IIPOTPAMMBI II0 €:KeMeCAUYHOMY 00CyKMBAHUIO, BCErIa MOK-
HO J00aBUTH MHAEKC, BBIIOJHUTH MPOTPAMMYy U YAAJUTh UHAEKC JO TOTO
MOMEHTa, IIOKa OH He MOHAaAOOUTCA BHOBB. 1A XPaHUIUIN JAHHBIX, TIe
WHIEeKCHI OUeHb HYKHEI B paboure yachl (IIOCKOJIbKY II0JIb30BaTEIN COCTAB-
JISIOT OTYETHI ¥ BHITIOJHAIOT CAyUaiiHbIe 3alIPOChI), HO CTAHOBATCA IIPobJIe-
MO TIpU 3arpysKe JAaHHBIX B XPAHUJIUIIE B HOUHOE BpeMsd, OOIeIPUHATON
OPaKTUKOMN ABJIAETCA YHUUTOMKEHNEe WHIEKCOB Iepel 3arpy3Koi JaHHBIX
¥ UX TIOBTOPHOE CO3JaHue mepe]] OTKPBITHEM XPaHUINIT AJIA PAOOTHI.

OrpaHunyeHus

OrpanudeHne — 3TO IIPOCTO HEKOTOPOE OIPAaHMUYMBAIOIIEE YCIOBHE, HAJA-
raemMoe Ha OOWH MJau 0ojiee CTOJIOIOB TAaOJAUIbI. ECTh HECKOJBKO PAa3HBIX
TUIIOB OI‘paHH‘IeHHﬁ, BKJIIOUAad:

Ozpanuuenus nepsuitozo kaoua ( Primary-key constraints)

NpeaTudunupyoT cToa6el UJIKU CTOJOIbI, TapaHTUPYIOINe YHUKAJIb-
HOCTB B PaMKaX Ta0JINIIbI.

Oczpanuvenus enewnezo kaioua (Foreign-key constraints)

Ha omun nnu Gosiee cTOIOIIOB HAKJIAABIBAETCS TAKOE OrPAHNYEHE: OHU
MOT'YT COLEPKATh TOJHKO 3HAUEHU S, COIEePIKAIINECS B CTOIOIAX IePBUY-
HOT0 KJIoua Apyrou tabauiibl. Tak:Ke MOTYT OrpaHUYNBATHCSA JOIIYCTU-
Mble 3HAUEHUA IPYrux TabJINIl, ecJu YCTAHOBJEHBI IpaBuia update cas-
cade (kackanmHOe oO0HOBJIeHMe) niau delete cascade (KackagHoe yaajaeHune).

Ozpanuvenus ynukaavHocmu (Unique constraints)

Ha oxun nam 6ojiee cToI0IOB HAKJIAABLIBAETCA OTPAHNYCHNE: OHU MOTYT
COZIEePKAaTh TOJBLKO YHUKAJIbHEIE B PAMKAX TaOJUIIbI 3HAYCHU .

ITposepounvie ozpanuvenus yeaocmuocmu (Check constraints)
OrpaHMYMBAIOT JOMYCTUMbIE 3HAUEHWS CTOJIOIA.

Be3s orpanuuenuii moJ COMHEHNEM MOJKET OKa3aThCA HEIIPOTMBOPEUNBOCTH
6aswl ganHbIX. Hampumep, ecsiu cepBep gomyckaer uaMmeHenue ID kaueHTa
B Tabuuie customer 6e3 maMeHeHUs 3Toro ke ID KameHTa B Ta0JIHMIlE 4C-
count, BCe MOKeT 3aKOHUUTHLCA TEM, UTO cUeTa O0JIbIle He Oy IYT YKa3hIBATh
HA COOTBETCTBYIOIHE 3aIINCH KJIUEHTOB (3TO BJIEHVE U3BECTHO KaK «OCHU-
poresiue» ctpoku (orphaned rows)). Ho eciiu 3ajaubl orpanuyenus mep-
BUYHOTO U BHEIITHEro KJIHuell, cepBep uau cQOPMHUPYET OIIUOKY B caydae
MOIBITKY U3MEHEHUA WJIN YAAJIEeHUA JaHHBIX, HA KOTOPHIE CChLIAIOTCA APY-
rue TabJIUIlbI, UM PACIIPOCTPAHUT M3MEeHeHUuA Ha Apyrue Tabauibl (6osee
ToaAPOOHO 006 3TOM UYTh IIO3Ke).

s Ecnu npu pa6ore ¢ cepsepom MySQL TpebyroTcs orpaHuYeHN S BHEIII-
as Hero KJjioua, B TabJIunax JOJIKeH HCIOJb30BATHCA MEXaHU3M Xpa-
AN 4 -  penps InnoDB.
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Co3paHue orpaHU4YeHNN

OOBIYHO OTPAHUUYEHUS CO3AAI0T OJHOBPEMEHHO C aCCOIIMMPOBAHHOM TabJIu-
el TOCPEACTBOM BhIpasKeHUs create table. oA mMImocTpauy IpUBeIeM
npuMep U3 crieHapusa popMupoBaHusa cxemsl n1aa B, ncrmonb3yemoii B Ka-
YecTBe IIpUMepa K 3TOU KHUTE:

CREATE TABLE product

(product_cd VARCHAR(10) NOT NULL,
name VARCHAR(50) NOT NULL,
product_type_cd VARCHAR (10) NOT NULL,
date_offered DATE,
date_retired DATE,

CONSTRAINT fk_product_type_cd FOREIGN KEY (product_type_cd)
REFERENCES product_type (product_type_cd),

CONSTRAINT pk_product PRIMARY KEY (product_cd)

)

Ta6suita product BKJIIOUAET ABA OTPAaHUUEHUA: IIePBOE OIpeessieT CToI0err
product_cd Kak MepBUYHBIN KJIOU TAOJHUIBI, a BTOpoe — cToJbeIr product_
type_cd KaK BHEITHUM KJII0Y K Tabautie product_type. ATbTepHAaTUBHLIN Ba-
puaHT: TabauIty product MOMKHO OBIJIO cO3aTh 63 orpaHuyUeHnii, a OTpaHu-
YeHU IEPBUYHOrO U BHEIITHEr0 KJIUel J00aBUTh II03Ke IIOCPEACTBOM BhI-
pakeHui alter table:

ALTER TABLE product
ADD CONSTRAINT pk_product PRIMARY KEY (product_cd);

ALTER TABLE product
ADD CONSTRAINT fk_product_type_cd FOREIGN KEY (product_type_cd)
REFERENCES product_type (product_type_cd);

Ecau tpebyerca yopaTh orpaHUUYeHUA IePBUYHOrO MJIM BHEIITHETO KJII0Uei,
MOXKHO OIATH BOCIIOJIB30BAThCA BhIpaKeHUeM alter table, TOJIBKO B 3TOM
ciyuae 3azgaercd drop, a He add:

ALTER TABLE product
DROP PRIMARY KEY;

ALTER TABLE product
DROP FOREIGN KEY fk_product_type_cd;

OrpaHuueHre HEPBUYHOrO KJIIOUA OOBIYHO HE YIAJIAETCS, a OrPaHNYEeHUs
BHEIIIHET0 KJYa HHOTLA OTMEHSIOTCS BO BpeMs OIIPeIeIeHHBIX Ollepalruii
00CIysKUBAHUSA, a IOTOM YCTAHABJINBAIOTCA BHOBb.

Orpavaeva N NHAEeKCbl

Kak ObLIO IIOKa3aHO B 9TOH IJlaBe paHee, MHOTAA CO3JaHNe OrPaHUYEHUN
BKJIIOUYAET aBTOMaTH4YecKoe (popmupoBanue nHaekca. Oguaxo cepsepsl B
BeIyT ce0s IO-Pa3HOMY B 3aBHUCHMOCTH OT CBSA3HM MEXKIY OrPAHNYEHUSIMU
u nHAeKcamMu. B Taba. 13.1 moKasaHbI CBA3U MeK Y OTPAHUYEHUAMU U UH-
mexcamu B MySQL, SQL Server u Oracle Database.
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Tabnuya 13.1. Popmuposarue ozpaHuieHuil

Tun orpanuuenusa | MySQL SQL Server Oracle Database

Orpanuyenue dopmMuUpyeT yHu- dopmupyet yuu- | Mcmoab3yeT numero-
MEePBUYHOIO KJIIOUA | KAJBHBIN NHAEKC | KAJbHBIN MHIEKC |INMuiicd MHIEKC WU
CcO3aeT HOBBIN

Orpanuuenue dopmupyer ungexc| He popmupyer He popmupyet
BHEIITHET0 KJoUa WHIEKC UHJEKC
Orpanuuenue dopmupyeT yHU- ®dopmupyer yau- | Mcmoab3yet numero-
YVHUKAJIbHOCTU KaJbHBIIA NHACKC KaJbHBLINA NHACKC |IMUIcA MHAEKC UJIN

CO3/]aeT HOBBIM

CraemoBaTtenbno, MySQL dopmMupyeT HOBBINT MHIEKC, UTOOBI pean30BaTh
OTPAaHWYEHUS MePBUYHOTO0 KJI0Ua, BHEITHEro KJoua U YHUKaJIbHOCTH. SQL
Server opMupyeT HOBBI MHIEKC AJIS OIPAHMYEHHUI IIEPBUYHOrO KJIIOUYA
¥ YHUKAJBHOCTH, a [JIS OrPAaHNYEeHUI BHeIIHero Kiioua — Hem. Oracle Da-
tabase ncnosb3yer Takoi ke moaxon, Kak u SQL Server, 3a TeM MCKJIIOUe-
Huem, uro Oracle 115 BBeJIeHUA B [eiiCTBUE OTPAaHNYEHNH IEPBUYHOIO KJIO-
Ya WM YHUKAJBHOCTH OyIEeT MCIIOJb30BATH CYIIECTBYIOIIUN WHAEKC (ecyu
ecTh mogxoaamuii). Xora uu SQL Server, au Oracle Database ne ¢popmupy-
IOT UHIEKC JJIS OTPaHUYEHUs BHEIITHero KJIoua, JOKYMEeHTaIus 0001X cep-
BEPOB PEKOMEHyeT CO30aBaTh MHAEKC IJIA KaKI0T0 BHEIITHETo KJIoua.

KackagHble orpaHu4yeHus

Ecau mpu Haanuyuy orpaHnyYeH Ui BHEIITHETO KJII0Ya II0JIb30BATe b IbITAEeT-
Cs BCTAaBUTDH HOBYIO CTPOKY UJIM NBMEHUTH CYHIECTBYIOIIYIO 1 IIPU 9TOM I10-
Jy4aeTcs, YTO CTOJIOEI] BHEIITHET0 KJII0Ua He MMeeT COOTBETCTBYIOIIIEro 3Ha-
YeHUA B POAUTEIBbCKOI Tabuuie, cepeep GopmMupyeT omubry. s uiaio-
CTpaIMU PaCCMOTPUM AaHHbBIe Ta0auIl product m product_type:

mysql> SELECT product_type_cd, name
-> FROM product_type;

oo e +
| product_type_cd | name \
R S +
| ACCOUNT | Customer Accounts |
| INSURANCE | Insurance Offerings \
| LOAN | Individual and Business Loans |

[ PR 2y +
3 rows in set (0.00 sec)
mysql> SELECT product_type_cd, product_cd, name

-> FROM product
-> ORDER BY product_type_cd;

| ACCOUNT | CD | certificate of deposit |
| ACCOUNT | CHK | checking account |
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| ACCOUNT | MM | money market account |
| ACCOUNT | SAV | savings account |
| LOAN | AUT | auto loan

| LOAN | BUS | business line of credit |
| LOAN | MRT | home mortgage |
| LOAN | SBL | small business loan
g o S +

8 rows in set (0.01 sec)

B ra6auiie product_type mMeeTcsa TPY PasHBLIX 3HAUEHUS AJISI CTOJIOIA pProd-
uct_type_cd (ACCOUNT, INSURANCE m LOAN). IIBa m3 aTux Tpex 3HaueHUit (AC-
COUNT m LOAN) ymoMuHAIOTCA B ¢TOJI0IIE product_type_cd Tabauiret product.

Cienyroiliee BBIpaKeHHe [OejlaeT IMONBITKY M3MEHHUTHh 3HaueHUe CTOJIOIa
product_type_cd Tabauibsl product Ha 3HAUeHHe, KOTOPOTO HET B TabJHIle
product_type:

mysql> UPDATE product

-> SET product_type_cd = "XYZ'

-> WHERE product_type_cd = "LOAN’
ERROR 1216 (23000): Cannot add or update a child row: a foreign key constraint
fails

W3-3a orpaHnuyeHMUs BHEITHEr0 KJoda Ha cTosberr product. product_type_cd
cepBep He paspelaeT IPOBECTH TaKoe O0HOBJIEHHUE, IOCKOJIbKY B TabauIle
product_type B cTosbIie product_type_cd HeT cTpoKU co 3HaueHueMm XYZ'. Ta-
KUM 00pasoM, orpaHuUeHre BHEIITHETO KJI0Ya He T03BOJIAeT U3BMEeHUTD 0-
YEePHIOI CTPOKY, ECJU B POAUTEIHCKON HET COOTBETCTBYIOIIETO 3HAUEHUA.

OmHaKO YTO IPOUSOIILIO ObI, TOMPOOYH MBI UBMEHUTH 3HAUEHUE POJumeiyb-
cKkoil cTpoku TabauIiel product_type Ha 'XYZ'? BoT BeIpakenue update, pea-
JIU3YIoIlee ONBITKY N3MeHUTh TUII cueTa LOAN Ha XYZ:

mysql> UPDATE product_type
-> SET product_type_cd = "XYZ'
-> WHERE product_type_cd = "LOAN'
ERROR 1217 (23000): Cannot delete or update a parent row: a foreign
key constraint
fails

Onare popmupyercs omnoka. Ha sToT pas moromy, uTo B Tadaure product
eCThb JOUepHUEe CTPOKMU, cTojbelr product_type_cd KOTOPBIX CONEP:KUT 3HA-
uyenue 'LOAN'. 9To moBegeHMEe OTPAHUYEHUII BHEIITHErO KJII0Ua M0 yMOJI4a-
HUIO, HO OHO He eIUHCTBEHHOE BO3MOKHOe. MOXKHO yKasaTh cepBepy pac-
IPOCTPAHATH 9TO U3MEeHEeHNe Ha Bce NOoUepHUEe CTPOKM, COXPaHAA, TAKUM
00pas3oM, IeJOCTHOCTh JAaHHBIX. OTa PA3HOBUIHOCTH OTPAHUYEHUS BHEIII-
HEro KJI0Ya, U3BECTHAA KaK Kackadnoe o6HosneHue (cascading update),
MOJKeT OBITh yCTaHOBJIEHA IIyTeM YAAJeHUSA CYIIeCTBYIOIIETrOo BHEIITHETO
KJIIoua 1 JoOaBJIeHNA HOBOT'0, BKJIIOUAIOIIEro 0JI0K on update cascade:

mysql> ALTER TABLE product
-> DROP FOREIGN KEY fk_product_type_cd;
Query OK, 8 rows affected (0.02 sec)
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Records: 8 Duplicates: O Warnings: 0

mysql> ALTER TABLE product
-> ADD CONSTRAINT fk_product_type_cd FOREIGN KEY (product_type_cd)
->  REFERENCES product_type (product_type_cd)
->  ON UPDATE CASCADE

Query OK, 8 rows affected (0.03 sec)

Records: 8 Duplicates: 0 Warnings: 0

W3menuB orpaHnyeHne TakKuM 00pasoM, IOCMOTPUM, YTO IPOUBOMAIET, ec-
JIV IO BITAThCS BHIMOJHUTD BhIPpasKeHue update CHOBA:

mysql> UPDATE product_type

-> SET product_type_cd = "XYZ'

-> WHERE product_type_cd = "LOAN';
Query OK, 1 row affected (0.01 sec)
Rows matched: 1 Changed: 1 Warnings: 0

Ha sToT pas BeIpa)keHue BBIITOJHAETCA YCIEIIHO. [[Jis MIPOBEPKHU TOr'0, UTO
W3MeHeHUA ObLINM PaclpoCcTPaHeHbl Ha TabJuIly product, ele pas IOCMOT-
puM Ha JaHHBIE B 00eMX TabJInIlax:

mysql> SELECT product_type_cd, name

-> FROM product_type;
o o m +
| product_type_cd

|
o o +
| ACCOUNT | Customer Accounts |
| INSURANCE | Insurance Offerings |
| XYZ | Individual and Business Loans |
o o +

3 rows in set (0.02 sec)

mysql> SELECT product_type_cd, product_cd, name
-> FROM product
-> ORDER BY product_type_cd;

o S oo +
| product_type_cd | product_cd | name |
o R oo +
| ACCOUNT | CD | certificate of deposit |
| ACCOUNT | CHK | checking account |
| ACCOUNT | MM | money market account |
| ACCOUNT | SAV | savings account |
| XYZ | AUT | auto loan |
| XYZ | BUS | business line of credit |
| XYZ | MRT | home mortgage |
| XYZ | SBL | small business loan |
o S i +

8 rows in set (0.01 sec)

Kaxk BuguTe, nsmeHeHusa TabauIbl product_type pacmpocTpaHUIUCH U Ha Ta0-
auity product. Kpome KackamHBIX OOHOBJIEHUM MOKHO 3aJaBaTh KaAcCKaol-
Hble yoanenus (cascading deletes). Ilpu xacKagHOM ymaJeHUM, €CJIU CTPO-
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Ka yJaajsaeTcs B POOUTEeIbCKOI Ta0JINIle, COOTBETCTBYIOIINE eil CTPOKH yAa-
JAI0TCA U B AouepHei Tabaurie. A 3agaHus KacKaJAHOro yIAaJeHUsS HC-
moJib3yeTcs 0JIOK on delete cascade:

ALTER TABLE product

ADD CONSTRAINT fk_product_type_cd FOREIGN KEY (product_type_cd)
REFERENCES product_type (product_type_cd)
ON UPDATE CASCADE
ON DELETE CASCADE;

Temneps Ipu TAaKOM BapHUaHTE OTPAHUUYEHUS cepBep OyaeT 0OHOBIATE AoUep-
HUEe CTPOKU TabGJUIlBI product mpu OOHOBJIEHUU CTPOKH B TaOJHUIlE Pro-
duct_type, a TaKKe yoadATh JOUEePHUE CTPOKY TaOJUIILI product mpu ymaie-
HUU CTPOKU TabGJUITLI product_type.

Kackanubie orpaHuYeHns — OAUH U3 CIYyUYaeB, KOIJa OTPAHUYEHUS Heno-
cpedcmeeHHO BIUAIOT HA KOI, KOTOPBINA BbI muiiere. YToOBI MOJHOCTHIO
npeacTaBIATh 9p(eKT MIpuMeHeHu BhIpaskeHuil update u delete, HeoO6xo-
INMO 3HATb, AJA KAKMX OTpaHUYEeHUH 0as3bl JAHHBIX 3aJaHbl KaCKaIHbIe
OOHOBJICHUS U /UJU YIAJTEHU.



ER-anarpamma npumepa 6as3bl AaHHbIX

Ha puc. A.1 npeacrasiieHa guarpamMma CyI{HoOCTel u cBssel (entity-relati-
onship, ER) 6assl JaHHBIX, NCIOJb3yE€MOMH B 9TO KHUI'E B KAUECTBE IIPUMe-
pa. Kak ciaemyer u3 HasBaHMA, AuarpaMMa OTOOpasKaeT CYIIHOCTU, WK
TaOJIUIIBI, 0a3bI JAHHBIX ¥ CBS3U BHEIITHEro KJIoUa MexX Iy TadbauiiaMmu. Bor
HECKOJIbKO IIOJICKAa30K, KOTOPhIE IOMOTYT IIOHATH YCJIOBHBIE 0003HAUEHM S

Kaxasiii npAMOYroJbHUK IpeAcTaBiaseT Tadauiy. IMsa Tabauisl yKa-
3aHO B BEPXHEM JIEBOM YyTJIy IpaMoyroabuuKa. Croaberr (uau cTOIGIIHI)
MEePBUYHOrO KJIHUYA YKA3aH IIEePBBIM U OTAEJNEH OT OOBIUHBIX CTOJIOIOB
aunaueii. OObBIYHBIE CTOJIOILI IePEeUNCICHBI IO JUHNel, CTOJI0IIbI BHEIII-
Hero KJifoua orMeueHbI KaK «(FK)».

JInvHuAMU MeKIy TabJuIlaMU MPEeNCTABJIEHBI CBSI3U BHEIIHETO KJII0Ya.
OTMeTKY Ha KOHIIaX JUHUH ITOKa3hIBAIOT JOIMYCTUMYIO KPATHOCTE CBA-
31, KOTOpas MOJKeT nMeTh 3HaueHuA HyJb (0), oguH (1) uau muoro (<).
Hanpumep, B3rJIAHYB Ha CBA3b MEXKAY Tabauitamu account u product,
MOJKHO CKa3aTh, UYTO CUET JOJKEH OTHOCUTHCS TOJILKO K OJHOU ycayre,
HO JJIA OJHOM! YCJIYTH MOXKET ObITh HYJIb, OOUH UJIU MHOTO CUETOB.

Bousee moapobHO MomenpoBaHue 6a3 JaHHBIX U COOTBETCTBYIOIIE UHCTPY-
MEHTBI PACCMOTPEHEI B IpuUIoKeHuu D.
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branch
'\branch_id:smallint unsigned

name:varchar(20)
address:varchar(30)
city:varchar(20)
state:varchar(2)
zip:varchar(12)

department
\dept_id:smallint unsigned
name:varchar(20)

U]

product_type

K

employee
. product type_cd:varchar(10) &, emp_id:smallint unsigned
name:varchar(50) fname:varchar(20)
p Iname:varchar(20)

start_date:date
end_date:date

product superior emp,id:smallint unsigned (FK) PO
'\productfcd:varchar(m) dept_id:smallint unsigned (FK)
name:varchar(50)

assigned_branch_id:smallint unsigned (FK)

product_type_cd:varchar(10) (FK)
date_offered:date
date_retired:date

.
.
title: varchar(20) ,
.
.

Q - T

1
account %

start_date:date
end_date:date

. &, account id:integer unsigned transaction Q% 9%
! product cd:varchar(10) (FK) &, bxn_id: integer unsigned
! cust_id:integer unsigned (FK) |’ ! txn_date:datetime
[ €3 Open date:date ! account_id:integer unsigned (FK)
close_date:date ' txn_type_cd:varchar(10)
last activity_date:date K amount:double(10,2)
status:varchar(10) . teller_emp_id:smallint unsigned (FK)
open_branch_id:smallint unsigned (FK) execution_branch_id:smallint unsigned (FK)
open_emp _id:smallint unsigned (FK) funds_avail_date:datetime
avail_balance:float(10,2) —
pending_balance:float(10,2)
customer -
®,_ cust id:integer unsigned
fed_id:varchar(12)
cust_type_cd:char(2)
address:varchar(30)
city:varchar(20)
state:varchar(20)
postal_code:varchar(10)
+
officer business individual Ql%
'\ofﬁcer_id:smallint unsigned \cust_id:integer unsigned (FK) \cust_id:integer unsigned (FK)
cust id:integer unsigned (FK) B> -+ name:varchar(40) fname:varchar(30)
fname:varchar(30) .- || state_id:varchar(10) Iname:varchar(30)
Iname:varchar(30) incorp_date:date birth_date:date
title:varchar(20)

Puc. A.1. ER-Ouazpamma




MySQL-pacwmnpeHus a3bika SQL

ITockogbKY M1 BCeX IMPUMEPOB B JaHHON KHUTE MCIIOJb3yeTCA cepBep
MySQL, a mogymaJi, 4TO IJIs UnTaTeJ e, IIaHuPYIOIIUX ITPOAOJIKATE pa-
6orath ¢ MySQL, OymeT moJie3HBIM BKJIIOUYUTDL IPUJIOMKEHNE, IIOCBAIIeHHOe
MySQL-pacimupernusam a3bika SQL. 9To mpuoKeHWe paccMaTpPUBaeT He-
rotopiie MySQL-pacminpennsa BeIpaskeHuii select, insert, update u delete,
OUEeHb II0JIe3HbIE B OIIPeeIeHHbIX CUTYAIAAX.

PaclumpeHuns Bbipa)keHus Select

Peanuzanusa Beipakenus select B MySQL BKJIouaeT ABa JOMOJIHUTEIbLHBIX
0s10Ka, 0OCYKIaeMbIX B CJAEAVIOIINX pPa3aesax.

Bnok limit

B HEeKOTOPBIX CUTyaIluAX HAC He WHTEPEeCYIOT 8ce CTPOKHU, BO3BpaIllaeMble
3ampocoM. Hampumep, MOKHO CO3[aTh 3aIIpOC, BEIOUPAIOIUA BCeX omepa-
IIMOHUCTOB 0aHKa W Bce HOMEepa CUeTOB, OTKPBITHIX KaKIbIM 13 HuX. Ecanu
IeJb 3aIpoca — BBIIBUTH TPEX JYUIIUX OMEPAIMOHUCTOB IJS BPYUYEHUSA
Harpajabl oT 0aHKa, Heo0A3aTeJbHO 3HATh, KTO OYIEeT UYeTBEPTHIM, IATHIM
uT. 1. [ya paspelreHus Iog00HBIX CUTyalnuil Beipaskenue select MySQL
BKJIIOUAeT O0JIOK 1imit, IMO3BOJAIONINI OrPAHNYUTD UMCJIO BO3BPAIlaeMbIX
3aIpOCOM CTPOK.

YT00BI IPOAEMOHCTPUPOBATh MCIIOJb30BaHMUE 6JIOKA limit, HauHeM C IIO-
CTPOEHUSA 3aIIpoca, MOKAa3bIBAIOIIETr0 KOJNUYECTBO CUETOB, OTKPBITHIX KaiK-
IBIM OIeparuoHNCTOM OaHKAa:

mysql> SELECT open_emp_id, COUNT(*) how_many
-> FROM account
-> GROUP BY open_emp_id;

o oo +
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| open_emp_1id | how_many |
o oo +
| 11 8 |
| 10 | 7
| 13 | 3 |
| 16 | 6 |
o oo +
4 rows in set (0.31 sec)

PesyabTaT mokasaj, 4TO cueTa OTKPBIBAJIN YeTBEPO PA3HBIX COTPYIHUKOB.
Eciu TpebyeTcs orpaHUYUTE PE3YILTUPYIOMUI HA00P TOJBKO TPEMsI 3aIIH-
cAMH, MOXKHO H00aBUThH 070K limit. OH ompemeaseT, UTO JOJYKHBI OBITH
BO3BPAII[€HbI TOJbLKO TPU 3AIINCH:

mysql> SELECT open_emp_id, COUNT(*) how_many
-> FROM account
-> GROUP BY open_emp_id

-> LIMIT 3;
o oo +
| open_emp_id | how_many |
o oo +
| 1 8 |
| 10 | 7
| 13| 3]
P B P +

3 rows in set (0.06 sec)

Teneps 6arogaps 60Ky 1imit (ueTBepTas cCTpoOKa 3ampoca) pes3yJIbTUPYIo-
il Ha0Op BKJIOUYAET TOJBKO TPU CTPOKH. UeTBEepPTHIA ONEepPalliOHUCT
(caysxammuii ¢ ID 16) yoameH us pe3yJabTUPYIONEro Habopa.

CoueTtaHue 6noka limit c 6nokom order by

IIpenpigyIiuii 3ampoc BO3BpAaIllaeT TPU 3aIlMCH, HO €CTh HeOOJbIIasd IpPo-
OJieMa: 3ampoc He ONMCHIBAET, KAKUEe TPU 3AINCHU U3 YeThIPeX HAC UHTepe-
cyioT. Ecau TpebyeTcsa BLIOPATh KOHKPEeMmHble TPU 3alINCU, HATIPUMED TPeX
OIIePAIlMOHNCTOB, OTKPBIBIIINX OOJIBIIIE BCEI'O CUETOB, MMPUAETC UCIIOJIb30-
BaTh OJIOK 1imit BMecTe ¢ 6J10KOM order by:

mysql> SELECT open_emp_id, COUNT(*) how_many
-> FROM account
-> GROUP BY open_emp_id
-> ORDER BY how_many DESC

-> LIMIT 3;
oo oo +
| open_emp_id | how_many |
o S +
| 1 8 |
| 10 | 7
| 16 | 6|
R Fomm e +

3 rows in set (0.03 sec)
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PasgHuma Mexay 9TUM U IPEIBIAYIIMM 3alIpOCaMi B TOM, UTO Tellephb OJIOK
limit mpuMeHseTCS K YIOPAZOYEHHOMY Habopy. B mTore B KoHEeUYHOM pe-
3yJABTUPYIOIEM Habope MMeeM TPeX COTPYAHUKOB, OTKPBIBIIUX HAMOOJIb-
miee umcyao cuetoB. Eciu TpebyeTcs He MPOM3BOJIbHAA BHIOOPKA 3amucei,
00BIYHO OJIOK 1imit Mcmoab3yeTes B mape ¢ 6JI0KoM order by.

s Biox 1imit npumenserca nocie Bcex (pUIBLTPOB, IPYINIPOBOK U pac-
‘:‘ CTAHOBOK, IIO3TOMY OH HUKOIJa HE M3MEHUT PEe3yJIbTaT BbIPDarKeHUA
w ‘_:- select, TOJIBKO OTPAHUYUT YKCJIO BO3BPAIllaeMbIX UM 3amuceil.

HeobGs3aTenbHbIN BTOpOn NapameTp 6noka limit

HomycTuM, Temepb BMECTO MMOUCKA TPEX JYUIINX OMEePAITMOHUCTOB ITOCTAB-
JIeHa 3ajaua BHIOpATh BCeX, KPOMe ABYX JYUIINX (BMECTO HarpakKIeHUd
JYUIIINX HUCIIOJHUTEJeH OaHK IOIJIeT HECKOJHKO CaMbIX HEIPOM3BOIM-
TEJbHBIX OIEePAIMOHNCTOB Ha TPEHUHT 110 OBBIIIIEHUIO caMooIeHKn). Jlia
momo0HBIX cuTyanuii 6JI0K 1imit mpemocTaBiisieT HE00s3aTEJIbHBINA BTOPOM
napameTp. Ecau ncmosb3yioTesa o6a mapaMeTpa, IepBblil yKasbIBaeT, ¢ Ka-
KOl CTPOKHM A00aBJATH 3alUCH B KOHEUHBIM pesyJabTHUPYIOIIuii Habop,
a BTOPOM — CKOJIBKO CTPOK BKJIIOUNTH. O003HaUasA 3aMUCH HOPATKOBLIMU
HOMEpaMu, IIOMHUTE, 4T0 B MySQL mepBoii 3aI1ChI0 ABIAETCA 3aIIHCh IO
Homepom 0. CiemoBaTebHO, €CJIU CTOUT 3aJavua HANTU TPETHErO JYUIIIero
paboTHUKA, MOKHO CIeJIaTh CaeayIoIee:

mysql> SELECT open_emp_id, COUNT(*) how_many
-> FROM account
-> GROUP BY open_emp_id
-> ORDER BY how_many DESC
-> LIMIT 2, 1;

1 row in set (0.00 sec)

B sTom nmpumepe HyJieBasi U IepBas 3alIKUCH OTOPACHIBAIOTCS; BKJIIOYAIOTCS
3amuncu, HaunHasa co Bropoii. [TockoabKy BTOpOii mapameTrp 0J0Ka 1imit pa-
BeH 1, oJIyyaeM TOJbKO OMHY 3aIUCh.

Ecnu Tpebyercsa HauaTh CO BTOPOI MO3UIMY U BKJOUUTH 8C€ OCTABIINECS
3allicy, MOYKHO CJleJIaTh BTOPOM apryMeHT Ojioka limit mocTaTo4HO 6OJIB-
MM, '-ITO6BI BCe OCTaBIIIHeCA 3allCU 'apaHTUPOBAHHO BOIIIJIN B Pe3yJIbTHU-
pyromiuii Ha6op. Eciin Hen3BeCcTHO, CKOJBLKO ONePAIIOHNCTOB OTKPBIBAIN
HOBBIE CUeTa, JJIs BhIOOpa BceX PaOOTHUKOB, KPOMeE ABYX JYUIIIUX, MOYKHO
OBLIIO OBI CIeJIaTh IIPUMEPHO CJaeAyIoIee:

mysql> SELECT open_emp_id, COUNT(x) how_many
-> FROM account
-> GROUP BY open_emp_id
-> ORDER BY how_many DESC
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-> LIMIT 2, 999999999;

O S +
| open_emp_1id | how_many |
O S +
| 16 | 6 |
| 13 | 3 |
o Fomm e +
2 rows in set (0.00 sec)

B sToM BapmaHTe 3a1mrpoca oTOpachIBalOTCA HyJIeBas U IIepBasi 3allicH, a B pe-
3yJbTAT BKJIIOYAIOTCSA BCe 3alicy BIJIOTH A0 999 999 999, HaumHas co BTO-
poii (B JaHHOM cJiyuyae TaKHX 3allliCeil BCero ABe, HO JIyYIlle HEMHOI'O IIepe-
yCepACTBOBATh, UeM OTEPATh HY KHBIE 3aII1CH, HEJOOIEHUB UX KOJIMUECTBO).

PaH)XupytoLme 3anpochbi

3ampocsl, BKJIIouatomnme 0J0K 1imit B coueTranuu ¢ 6J10K0M order by, MOYKHO
Ha3BaTb paMicupyouumu 3anpocamu (ranking queries), IOTOMy 4YTO OHU
MO3BOJIAIOT PAHMKHPOBATH AaHHBIE. 1 yiKe IPOAEeMOHCTPUPOBA IPUMED
PaHXUPOBaHUA 0AHKOBCKUX COTPYIHUKOB IO YUCJIY OTKPBITHIX CUETOB.
Ho pamkupyroiue 3ampochl UCIIOJb3YIOTCS IJIA PEIIeHus MHOTUX IIPHU-
KJIaJHBIX 3a7]a4, TAKUX KaK IIOUCK:

e Ilaru ayumwux npomgasmos 2005 roga
e Tpernbero mo yncay KPyroBuIX IIPoberkeK UTPOKa B McTopuu beiicbosia

e 98 GecTcesIepoOB BCeX BpeMeH 1 HapoIOB, Kpome Bubiuu u muraTHrKAa
Mao

e JIByX caMbIX HEMOMYJISIPHBIX BUAOB MOPOIKEHOTO

V:Ke GBLIIO PACCMOTPEHO, KaK HAWTHU TPeX JYUYIINX OIePaIrMOHUCTOB, TPe-
THErO JIYUIIIEro U BCEX, KpoMe ABYX Jyuinux. Eciu s Xouy cieaaTb 4To-TO
aHaJOTMYHOE [JI YeTBEePTOro mpuMmepa (Hampumep, HalTH xydwux co-
TPYAHUKOB), TpeGyeTcs MPOCTO N3MEHUTh MTOPSAI0K COPTUPOBKY Ha 00parT-
HBIH, TaK YTOOBI Pe3yJbTaThl PACIIOJATaJNCh, HAUMHAS C HAWMEHBIIIETro
YMCJIa OTKPBITHIX CUETOB U /10 HAMOOJIBIIIEro:

mysql> SELECT open_emp_id, COUNT(*) how_many
-> FROM account
-> GROUP BY open_emp_id
-> ORDER BY how_many ASC

-> LIMIT 2;
R [ ST, +
| open_emp_1id | how_many |
R [ ST, +
| 13 ] 3
| 16 | 61
Ry oo +
2 rows in set (0.24 sec)

3a cueT IPOCTOr0 M3MEHEeHUs MOopALKa copTupoBKU (¢ ORDER BY how_many
DESC ma ORDER BY how_many ASC) Temeph 3aIrpoc BO3BPAIIlAeT MBYX HAUXYIIIUX
omepamnuoHucToB. TakuM 00pasoM, ¢ MOMOIILI0 0JOKa C BO3PACTAIOIHM
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Wi yOBIBAIOIIMM IOPAJKOM COPTUPOBKU MOYKHO CO3JAaBaTh PAHIKUPYIO-
II¥e 3aPOCHI AJIA PellleHuA OOJIbIITNHCTBA TUIIOBBIX IPUKJIATHBIX 3a4a4.

Bnok into outfile

Ecnu Tpebyercss sanmcaTh pe3yJbTaT 3ampoca B Gaiiy, MOYKHO BBIJEJIUTH
€ro, CKOIUPOBaTh B Oydep oOMeHa 1 BCTABUTH B CBOM JIIOOMMEII peTaKTOD.
OmHaKO ecyiu pe3yAbTUPYIOMINI HAOOD 3amrpoca JOCTATOYHO BEJINK WU €C-
JIV 3aIIPOC BBIMIOJIHAETCA U3 CIleHAPUA, HeOOXOJUM CIIOCO0 3aIUCHIBATH Pe-
3yJbTaThI B (haiia 6e3 yuacTus moab3oBaTess. [[yid momMoIu B TaKUX CUTya-
muax MySQL Bratouaet 610K into outfile (B BEIXOAHOM (aiia), B KOTOPOM
MOYKHO 3aaTh uMdA (aiiia AJs 3aIKCU Pe3yabTaToB. BoT mpumep 3anucu
pesyJIbTaTOB 3aIIpoca B KaTaJior c:\ftemp:

mysql> SELECT emp_id, fname, lname, start_date
-> INTO OUTFILE 'C:\\TEMP\\emp_list.txt"
-> FROM employee;
Query OK, 18 rows affected (0.20 sec)
& a
I‘"‘ﬁ Kak rosopuiocs B rsiaBe 7, 00paTHBIN CJISII UCIOJNB3YETCA AJIA 9K-
s PaHUPOBaHUA CHUMBOJIOB B cTpoKe. I[losromy B Windows ais 3aga-
W e gpg TyTH TOTPe0yeTCA CTABUTD 10 ABa O0PATHBIX CJIAIIIA ITOAPI.

PesysnpraThl 3ampoca He BBIBOJATCA Ha 9KpaH, a 3alUCHIBAlOTCA B (ailn
emp_list.txt u BBITVIALAT TaK:

1 Michael Smith 2001-06-22

2 Susan Barker 2002-09-12

3 Robert Tyler 2000-02-09

4 Susan Hawthorne 2002-04-24

16 Theresa Markham 2001-03-15
17 Beth Fowler 2002-06-29
18 Rick Tulman 2002-12-12

dopmaT MO yMOJUYAHUIO MCHOJIL3yeT CUMBOJ Tabymarnuu ('\t') Mexmay
CTOJIOIAaMY ¥ CHMMBOJI HOBOM cTpoKu ('\n') mocje Kaxkmaou samucu. Ecanu
TpebyeTcs HOIMOJHUTeIbHOEe (hopMaTUpOBaHue JaHHBIX, MOXKHO BKJIIOUYUTH
B 0JI0K into outfile HeCcKOJIbKO mOoa0/I0KOB. Hammpumep, eciiu HaJ0 IpeacTa-
BUTbH JaHHBIE B (hopMaTe, HAZLIBAEMOM (POPMAMOM C pasdeiumenem «|»
(pipe-delimited format), To B mon6soke fields (moJsist) MOXKHO B KauecTBe
CHUMBOJIA-Pa3IeJIUTEJsI CTOJIOIOB 3aaTh CUMBOJ ' |

mysql> SELECT emp_id, fname, lname, start_date
-> INTO OUTFILE "C:\\TEMP\\emp_list_delim.txt"
->  FIELDS TERMINATED BY " |’
-> FROM employee;
Query OK, 18 rows affected (0.02 sec)
o a
I i MySQL He 1m03BoJIsIeT mepe3annchiBaTh CYIIeCTBYOINI (hail ¢ mo-
‘ ﬁ:‘ p MOIbIO into outfile, MO9TOMY €CJM OOUH M TOT K€ 3aIIPOC BBHIMOJI-
~ _r.
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HseTcs 6OJIbIIe OJHOTO Pasa, Iepel KasKIbIM BBIIOJIHEHNEM CJIeyeT
VIAJIUTh UMeIouiics daii.

Copep:xkumoe daitna emp_list_delim.txt BBITIAIUT TaK:

1|Michael|Smith|2001-06-22
2|Susan|Barker|2002-09-12
3|Robert|Tyler|2000-02-09
4|Susan|Hawthorne|2002-04-24

16| Theresa|Markham|2001-03-15
17|Beth|Fowler|2002-06-29
18|Rick|Tulman|2002-12-12

Kpome dopmaTa ¢ pasfeUuTelaMI «|» MOXHO (hOpMATHPOBATE AaHHEBIE 32a-
nareiMu (opmam c¢ pazderumensamu-zanamuoimu, comma-delimited for-
mat). B aToMm cayuae caenyer 3agath fields terminated by ', . OgHaKo ecaun
3anuchiBaeMble B (haiij JaHHble BKJIIOYAIOT CTPOKHU, IPUMEHEHUEe 3aIAThIX
B KauecTBe pasfejnTesieil MOoJiell MOKeT BLIZBATL IIPO0JIEeMbI. 3alsaThbie
BCTpPEUYaoTCA B CTPOKAX HAMHOTO ualre, YeM CUMBOJ «|». PaccmoTpum cie-
IVIOIIUI 3aIIpoC, 3allUCHLIBAIOIIAI YKCJI0 U JBE CTPOKU, pasiesieHHble 3a-
OATBIMU, B haiia commal.txt:

mysql> SELECT data.num, data.str1, data.str2
-> INTO OUTFILE 'C:\\TEMP\\commal.txt’
-> FIELDS TERMINATED BY ',

-> FROM
-> (SELECT 1 num, 'This string has no commas’ stri,
-> 'This string, however, has two commas’ str2) data;

Query OK, 1 row affected (0.04 sec)

ITockoJBKY TpeTuii cToa0er BLIXOAHOTO daiina (str2) — cTpoKa, comepsKa-
mias 3anAaThie, MOKHO IPEAIIOJIOKUTD, UTO Y IPUI0KEHNS, CUNTHIBAIOIIE-
ro daitn commal.txt, BOSHUKHYT IPOOGJIEMEI IPU CUHTAKCUYECKOM pas3bope
CTPOK U pacupefesieHnu ux 1o croyudrnam. Ho cepsep MySQL nmpennpuaan
cnernuajabHbIE MePHI IPEIOCTOPOKHOCTH 1A MONO0HBIX cuTyanuii. Bor co-
IepsxuMoe Gaitia commal.txt:

1,This string has no commas, This string\, however\, has two commas

Kak Bugure, 3ansTble B TPEThHEM CTOJIOIE SKPAHNPOBAHLI OOPATHBIM CJI3-
mieM, pasMelleHHBbIM Iiepel HUMHA. ECJII/I BBIIIOJIHUTH 3TOT K€ 3aIIPpOC, HO
HCIIO0/Ib30BaTh (DOPMAT C Pa3JeIUTeIAMH «|», 3amaThIe He GyAyT SKPaHUPO-
BaHbI. ECJI X0UeTcA NCHOJIb30BATH B BBIXOAHOM (haiiyie Ipyroii CHMBOJI 9K~
PaHUPOBAHUSA, HAIIPUMED eIlle OOHY 3alATYI0, ero MOMXHO 3aJaTh C IIOMO-
mibio mox6JioKa fields escaped by.

Kpowme paspenuTteneii cToa0IOB MOYKHO 3aJaBaTh CUMBOJI, UCIIOJIb3yEeMbIi
IJIsI pa3eeHns pasHbIX 3amuceil B (aityie nanunix. Eciu Tpedyercs, uTo-
OBl KasKaasd 3alich B BEIXOAHOM (haiiie ObLia oTJejIeHa He CHMBOJIOM HOBOM
CTPOKH, a KAKUM-TO IPYTUM, MOXKHO BOCIIOJIb30BaThCS MOAOJOKOM 1ines:

mysql> SELECT emp_id, fname, lname, start_date
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-> INTO OUTFILE "C:\\TEMP\\emp_list_atsign.txt’
-> FIELDS TERMINATED BY |’
-> LINES TERMINATED BY '@’
-> FROM employee;
Query OK, 18 rows affected (0.03 sec)

ITockonbky B (aiine emp list_atsign.txt njia pasneseHusd 3anucei He uc-
IIOJIb3YeTCA CIMBOJI HOBOM CTPOKY, Bech (haiiy BHITVIAAUT KaK OFHA JJIVH-
HasdA TeKCTOBAas CTPOKA, B KOTOPOI KarKAas 3alllCh OT/jeJIeHa CUMBOJIOM '@ :

1|Michael |Smith|2001-06-22@2|Susan|Barker|2002-09-12@3|Robert|Tyler|
2000-02-09@4 | Susan |Hawthorne|2002-04-24@5 | John|Gooding|2003-11-14@6 |Helen |
Fleming|2004-03-17@7|Chris|Tucker|2004-09-15@8|Sarah|Parker|2002-12-02@9 |
Jane|Grossman|2002-05-03@10|Paula|Roberts|2002-07-27@11|Thomas|Ziegler|
2000-10-23@12|Samantha|Jameson |2003-01-08@13 | John|Blake|2000-05-11@14|
Cindy|Mason|2002-08-09@15|Frank|Portman|2003-04-01@16 | Theresa|Markham|
2001-03-15@17|Beth|Fowler|2002-06-29@18 |Rick|Tulman|2002-12-12@

Ecnu nmonago6uTcsi creHepupoBaTh (pailyi HJaHHBIX IJA 3aTrPY3KU B JJIEK-
TPOHHYIO TaOJUIy MJIU PACCBLIKYU B/3a IpeNesbl Oprauusanuu, 6JI0K into
outfile obecmeyuT MOCTATOUHYIO TMOKOCTDH [JIsA co3maHusA (aitma J0060r0
Heobxoxumoro dopmara.

CoyeTaHue BbipaXkeHuw insert /update

Homyctum, TpedyeTcsa co3aaTh TaOIUIY A cOopa mHGOPMAIIUU O IToceTe-
HUU KJIWEeHTaMu oTAejeHuil 6anka. Tabauma goyskHa comepskartsd ID Kianu-
enTa, ID oTmeneHusa u croJder datetime ¢ JaToi M BpeMeHEM IOCJIeqHero
HOCeIleHnus oTAeJeHnda KiaueHToM. CTpoku B TaOJIUIy J00ABJISIOTCS BCS-
KU pas, KOraa KJINEeHT IIoceIaeT oIpeaeaeHHoe oTaenenre. Ho ecian Kiu-
eHT y:Ke OBLI B 9TOM OTHeJIeHWH, CJedyeT IPOCTO OOHOBUTH CTOJIOeI da-
tetime cyiecTBymoIei cTpoku. BoT onrcanue TabanIbI:

CREATE TABLE branch_usage

(branch_id SMALLINT UNSIGNED NOT NULL

cust_id INTEGER UNSIGNED NOT NULL

last_visited_on DATETIME
CONSTRAINT pk_branch_usage PRIMARY KEY (branch_id, cust_id)
):

Kpome Tpex cToa6110B TabauIa branch_usage omrpeaesseT orpaHuvYeHre mep-
BUYHOI'0 KJII0Ya AJIA cTOJ0II0B branch_id u cust_id. CemoBaTesnbHO, cepBep
OTKJIOHUT JITO0YIO H00aBIsIeMy0 B TabJIUIly CTPOKY, Hapa 3HAUeHUH oTae-
JIeHUe/KJUeHT KOTOPOH yiKe eCcTh B TabIUIIe.

CraxxeMm, TabauIa cosgana, u KaneHt ¢ ID 5 moceraeT riaBHoe OTAeIeHIE
(ormenenue ¢ ID 1) 3a mepByo Hemesio Tpu pasa. Ilocsie mepBoro Bu3uUTa
B Ta0JIHUILY branch_usage MOXHO BCTABUTD 3AINCh, IIOCKOJIBKY JJIs KJIMEHTA
c ID 5 u orgenenus c ID 1 sanucu emre HeT:

mysql> INSERT INTO branch_usage (branch_id, cust_id, last_visited_on)
-> VALUES (1, 5, CURRENT_TIMESTAMP( ));
Query OK, 1 row affected (0.02 sec)
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OpmHaKoO IIpH CJAeyIOIIeM II0CeI[eHNN KJINEeHTOM TOTO Ke OT/AeJIeHU [IOTpe-
OyeTrcsa 00HO8UMb CYIIIECTBYIOIIYIO 3all1Ch, a4 He BCTAaBJSATh HOBYIO. B mpo-
TUBHOM cJiyuae OyZeT IMoJIydeHa claeyoIas OnoKa:

ERROR 1062 (23000): Duplicate entry "1-5" for key 1

Yro6bl 130€KaTh 9TOM OIMMOKM, MOYKHO 3alIPOCUTH TabJaUIy branch_usage
¥ IOCMOTPETh, MMEETCA JIU JAAaHHAA Hapa 3HAUEHUN KJINEHT/OTAesIeHUE,
a 3aTeM yiKe BCTaBUTh 3aIllCh, €CJIM TAKOBOI He HalleHO, WU OOHOBUTH
HMEIOIYIOCS CTPOKY, eCJii OHa yiKe cymiecTByer. OgHaKo 4TOOBI N36aBUTH
moJIb30BaTesell OT XJIOIOT, paspaborunku MySQL paciupuiam BbIpake-
HEe insert u obecreuniz BOSMOYKHOCTD OIIPeleIaATh He00X0AMMOCTh U3Me-
HEeHUs OJHOTO MJIM HECKOJbKHX CTOJIOIIOB, €CJU BhIpasKeHHue insert maert
cOoii n3-3a gyoampoBanus Kiamouei. Ciaenyioliee BrIpaskeHue IpeaIuchbiBa-
eT cepBepy U3MeHATHh cToJiber last_visited_on, ecau mamHBIE KJIUEHT U OT-
IeJieHNre yaKe eCTh B TabauIie branch_usage:

mysql> INSERT INTO branch_usage (branch_id, cust_id, last_visited_on)
-> VALUES (1, 5, CURRENT_TIMESTAMP( ))

-> ON DUPLICATE KEY UPDATE last_visited_on = CURRENT_TIMESTAMP( );
Query OK, 2 rows affected (0.02 sec)

Baok on duplicate key (mpu ny6aupoBaHUU KJII0YA) MO3BOJISET BHITIOJIHATD
OJIHO 1 TO Ke BhIpasKeHue IIPHU KasKJIoM IIoABJIeHuU KauenTa ¢ ID 5 B oTxe-
aeunn c¢ ID 1. Ecau Beipamkenue Buinosasercss 100 pas, B pesyabTaTe mep-
BOTO IIPOTOHA B Ta0aUIy mobaBJsieTcs ogHa cTpoka. Cienyioiue 99 BuImo-
HeHU 00ecleunBalOT U3MeHeHne CcToJI0a last_visited_on cOOTBETCTBEHHO

3ameuieHue KoMmaHpgbl replace

o Bepcuu 4.1 cepepa MySQL oneparnuu ¢ BOSMOKHOCTBIO OOHOBJIE-
HUA ¥ BCTABKU OCYILIECTBJISAJINCH C IIOMOIIILIO KOMAaHBI replace (3a-
MeCTHUTH). ITO COOCTBEHHOE BBIpasKeHMe, KOTOpoe cHavaja yaajadeT
CYII[ECTBYIOIIYIO CTPOKY, €CJIU TaKOoe 3HaUeHUEe INEePBUYHOTO KJIIOUa
yoKe CYIIeCTBYET, a IIOTOM YK€ BCTABJISAET HOBYIO CTPOKY B TAO/IHILY.
BoimosiHss oneparuy ¢ BO3MOMKHOCTBIO OOHOBJIEHUSA W BCTABKU IIPU
pabote c Bepcueii 4.1 u GoJiee IO3THUMU, MOKHO BBIOMPATh MEKIY
KoMaHgaMmu replace m insert...on duplicate key.

OmHako KoMaHga replace BBINOJIHSET OIEPAIlNI0 YAAJEeHUs IpU
BCTpeUe AYOJIUPYIOMUXCA 3HAYEHUN KJIIOUEH, YTO MOXKET 00ycJo-
BUTH IIENHYIO PEAKIIVIO, €CJIM HCIOJB3YeTCs MeXaHW3M XPaHeHU:A
InnoDB u Han0XeHbI OTPAaHNYEHU A BHEIITHETO KJatoua. Ecam orpanu-
YeHUA CO3JaHbl IOCPEACTBOM omuuu on delete cascade, mpu yapaJje-
HUU CTPOKU IeJIeBOM TaOIUITBl KOMaHAAa replace MoKeT aBTOMaTHUe-
CKHU YAAJUTh U CTPOKU Apyrux Tabuaui. ITosTomy o6bruHO 6osIee 6es-
OMIACHBIM CUMTAETCS UCTOJIb30BaHUe O610Ka on duplicate key BeIpaske-
HUuA insert, a He 6oJiee cTapoil KOMaHIbI replace.
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TEeKyIlIeMy BpeMeHHu. TaKol THUN OIepanuii 4acTO HA3LIBAIOT ONEPAUUAMU
C 603 MOHCHOCMBIO 00HOBAeHUA U 6cmasKu (upsert), T. e. cOueTaHUEM BbIpa-
JKeHuu update m insert.

Ynopﬂp,oquHble OOHOBNEHNSA n vyAaneHus

Pamee 3mech OBLIO MOKa3aHO, KaK C MOMOINBIO COUETAHUA OJIOKOB limit
morder by MOYKHO IIHCATh 3aIIPOCHI, (DOPMUPYIOIINE PAHKUPOBAHHYIO BbI-
0OPKY (HaAmpuMep, TPHU JYUIINUX COTPYAHUKA O KOJUUYECTBY OTKPBITHIX
cueToB). MySQL To:ke m03BOJIAeT MCHOJML30BATh OJIOKM limit m order by
B BRIpasKeHUAX update m delete, obecmeumBas TaKUM 0OpPasoM BO3MOK-
HOCTb UBMEHATH UM YIAJIATH OIpeaeJeHHbIe CTPOKM TabJIUIlBI Ha OCHOBA-
HuU ux paHra. [Ipeamosoxum, HaTpuMep, YTO TpedyeTcs YAAIUTh CTPOKU
TaOJUIIBI, MCIOJb3YyEeMOU OJIS OTCIEKMBAHUA PErucTpamnuil mojab3oBaTe-
Jeli B OHJIallHOBO 6aHKOBCKOII cucTeMe. BoT Tabiuiia, oTCIEKMBAOIAA
ID xnuenTa u gaTy/BpeMs perUCTPAIIUN:

CREATE TABLE login_history
(cust_id INTEGER UNSIGNED NOT NULL,
login_date DATETIME
CONSTRAINT pk_login_history PRIMARY KEY (cust_id, login_date)
);

Ciepnyroiliee BhIpasKeHMNe 3aIl0JHAET TAabJAUIly 10gin_history HeKOTOPBIMU
JaHHBIMHK OyTeM (DOPMUPOBAHUSA IIEPEKPECTHOrO COeINHEHUS MEeXIAy Tao-
JuaMm account 1 customer u (QOPMUPOBAHUA OAT PETUCTPAIIU HA OCHOBA-
HUU 3HaUeHUH cToJI011a open_date TabGaIMIlbl account:

mysqgl> INSERT INTO login_history (cust_id, login_date)
-> SELECT c.cust_id,
->  ADDDATE(a.open_date, INTERVAL a.account_id * c.cust_id HOUR)
-> FROM customer ¢ CROSS JOIN account a;

Query OK, 312 rows affected (0.03 sec)

Records: 312 Duplicates: 0 Warnings: 0

Temeps Tabaua 3anmoaHeHa 312 cTpoKaMu OTHOCUTEJIBHO CAYUYaMHBIX TaH-
HBIX. Bairia 3agaua — pas B MecsAll IPOCMOTPETD JaHHbIe TaGJIUIThI 10gin_his-
tory, COCTaBUTh JIA PYKOBOACTBA OTUYET O T€X, KTO UCIIOJIb3YeT OHJIANHOBYIO
0aHKOBCKYIO CHCTEMY, 1 3aTeM yIaJUTh Bce 3amucu Kpome 50 mocaegHmx.
OnuH 13 BOBMOYKHBIX IIOJX0/J0B — HAIKCATD 3aIIPOC C MCIIOJIb30BAHNEM 0JI0-
KoB order by m 1imit mgia moucka 50 caMbIX CBeXKUX PETUCTPAIIIIA:

mysql> SELECT login_date
-> FROM login_history
-> ORDER BY login_date DESC

-> LIMIT 49,1;
o +
| login_date |
o +
| 2004-07-02 09:00:00 |
e +

1 row in set (0.00 sec)
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Boopy:KuBmiucs aToii mHGOpMAaIMell, y:Ke MOMKHO CO3JaTh BBIpasKeHUe
delete, ymajsiioiiee Bce CTPOKHU, 3HaAUeHMe cTojOma login_date KoTOpBIX
MeHbIIIe JaThl, BOBBPAIIleHHOI 3aIIpOCOM:

mysql> DELETE FROM login_history
-> WHERE login_date < '2004-07-02 09:00:00°";
Query OK, 262 rows affected (0.02 sec)

Temneps Tabauma comep:xut 50 mocaenuux peructparuii. Ogmako MySQL-
pacIInpeHns I03BOISIIOT JOCTUYE TEX JKe Pe3YJIbTATOB C IIOMOIIBIO0 € IUHCT-
BEHHOTO BhIpasKeHUs delete ¢ Giokamu 1imit u order by. BosBpaTus ucxom-
Hble 312 cTpoK B Tabuauity 1ogin_history, MOKHO BBITIOJHUTH CJIEAYIOIIEe
BBIDa'KEHUE:

mysql> DELETE FROM login_history
-> ORDER BY login_date ASC
-> LIMIT 262;
Query OK, 262 rows affected (0.05 sec)

ITo BHIpAKeHUNE COPTUPYET CTPOKU IO BO3PACTAHHUIO 3HAUEHUII CTOJIOIA
login_date, 3aTem mepBble 262 CTPOKU yHadAOTCAd, a D0 caMbIX CBEXKUX
CTPOK OCTAaIOTCH.
o a
B sTom npumepe pia moctpoenud Osoka 1limit Heobxommmo OBLIO
d:‘ 3HATH YMCJO0 CTPOK B Tabuuie (312 mcxoaHbix cTpoK — 50 ocras-
w 3 muxXcs CcTPoK = 262 ypamenwuii). Jlyurmre Ob110 GBI OTCOPTHPOBATH
' CTPOKM B yGBIBAIOIEM IIOPAKE, YKASATh CEPBEPY IPOIYCTHUTH Hep-
Bble 50 CTPOK U 3aTeM yAAJIUTH OCTABIIINECS CTPOKM:

DELETE FROM login_history
ORDER BY login_date DESC
LIMIT 49, 9999999;

;

Oxgnaxo MySQL He obecrieumBaeT BO3MOYKHOCTY IIPUMEHEHUS BTO-
poro Heo0A3aTeIHLHOTO IIapaMeTpa P UCIOJIb30BaHUU 6JI0Ka 1imit
B BeIpaskeHUAx delete mam update.

C momoIrbio 6J10K0B 1imit u order by MOKHO He TOJBKO YIAJATh, HO 1 00-
HOBJIATL JaHHBIe. Hampumep, ecau OaHK pelllaeTr A yAep:KaHUs JIOATIb-
HBIX KJIMEHTOB M00aBuTh Mo 100 mosmapoB Ha KaKIbIH M3 JeCATU CAMBIX
CTapbIX CUYETOB, MOYKHO CHEJIaTh CIIeAYIOIee:

mysql> UPDATE account
-> SET avail_balance = avail_balance + 100
-> WHERE product_cd IN ('CHK', 'SAV', 'MM")
-> ORDER BY open_date ASC
-> LIMIT 10;

Query OK, 10 rows affected (0.06 sec)

Rows matched: 10 Changed: 10 Warnings: 0

aro BEIPDaXEeHNe COPTHUPYyET cueTa B BO3pPacCTarwIleM IIOPpAAKE IIO maTe OT-
KPBITUA X 3aT€M U3MEHAET IIePBbIe OJE€CATHb 3amnmucei, KOTOPBIMHX B JAHHOM
caydae ABJAITCA OeCATh CaAMbIX CTAPBIX CUETOB.
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MHorotabnnyHblie oOHOBNEHUS n vyaaneHus

B ompeneneHHBIX CUTyaIIMAX AJIA BHIIIOJHEHUS IIOCTABJIEHHON 3aJadyu MO-
JKeT MOHaAO0OUThCA M3MEHUTh WM YAAJIUTHh HJaHHBIE 13 HECKOJbKUX pas-
HbIX Tabaul. Hanmpumep, ecoiu o6Hapy:kuBaercs, uto B BJl 6anka ectb puk-
TUBHBIN KJWEHT, BbISIBJIEHHBIHN B IIPOIIECCE ayIUTa CUCTeMBbI, BEPOSATHO, 110~
HaZo0UTCA yOAJIUTh JaHHBIE U3 TabJIuIl account, customer m individual.
- a
o Ins aroro paszena s codzam HabOP KJIOHOB TabJmip account, cus-
d:‘ tomer m individual, HasBaB ux account?2, customer? u individual2. 9To
w 44 TIO3BOJIUT KaK 3aIl[UTUTH UCIIOJIb3yeMble B IpUMepe JaHHbIe OT 13-
B MeHeHI/IfI, TaK " I/I36€‘}I{3_TI> HpOGJ’IeM C OrPaHUYECHUAMUN BHEIIHEI'O
KJIIoua Mexkay Tabaumamu (6oJiee moagpoOHO 00 9TOM B JaHHOM pasfe-
Je mo3:ke). Bor BeIpakeHusda create table masi GopMUPOBAaHUA TPEX
Ta0JINI-KJIOHOB:

CREATE TABLE individual2 AS
SELECT » FROM individual

CREATE TABLE customer2 AS
SELECT » FROM customer;

CREATE TABLE account2 AS
SELECT * FROM account;

j

Ecau 661 ID purkTHBHOrO KaneHTa 6611 paBeH 1, MOKHO ObIJIO OBI CTeHEepPHU-
POBATh TPU PA3HBIX BhIpAKeHUA delete MJId KasKIOM U3 TPeX TaOIMIL:

DELETE FROM account2
WHERE cust_id = 1;

DELETE FROM customer?
WHERE cust_id = 1;

DELETE FROM individual?
WHERE cust_id = 1;

Ho 8 MySQL Mo:xHO He mTHUcaTh OTHAeJbHBIE BhIpakeHUs delete, a co3maTh
OJTHO MHO20mMabiuYHOe BhIpaskeHue delete, KOTopoe B JTaHHOM CJIyYae BBI-
TIAIUT TaK:

mysql> DELETE account2, customer2, individual2
-> FROM account2 INNER JOIN customer2
-> ON account2.cust_id = customer2.cust_id
-> INNER JOIN individual2
->  ON customer2.cust_id = individual2.cust_id
-> WHERE individual2.cust_id = 1;

Query OK, 5 rows affected (0.02 sec)

ATo BRIpaKeHMe yAAJIAeT BCe MATh CTPOK, IO OMHOM 13 Tabauir individual?
u customer?2 u Tpu m3 Tabauikl account? (y kamenta ¢ ID = 1 Tpu cuera).
B sTOM BRIpakeHUU TPU OTAEJIBbHBIX 6JIOKA:

delete

VxaspIBaeT TaOJIUIILI, CTPOKK KOTOPBIX IPeAHASHAUCHHEI IJIA YAAJeHNA.
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from

VYrasblBaeT TabJIUILI, ITIO3BOJIAOINE UIeHTH(MUIUPOBATL CTPOKHU, KO-
TOpBIE JOJKHBI ObITH yAaJieHbl. JTOT OJIOK IO (DOPMe U BHIIOJIHAEMBIM
GyHKIIMAM aHaJOTHMUYeH 0JI0KY from B BeIpaskeHuu select; B GJIOK delete
Heo0sA3aTeJIbHO BKJIIOYATD BCe IIEPEUYNCIIEHHBIE 3/1eCh TAOIUITHI.

where

Cozep:KUT yCa0BUSA (PUIbTPAIINN, NCIOJb3yeMble IJId UAeHTU(PUKAIIAN
CTPOK, KOTOPbIE JOJI?KHBI OBITh yIAJEeHEI.

MHuororabinuHoe BeIpaskenue delete oueHb IOX0Ke Ha BhIpaskeHue select,
HO ¢ 6;10K0oM delete BmecTo GJioKa select. Ilpu ymameHuU CTPOK M3 OLHOM
TaGJIUIBI ¢ IOMOIIIBI0 MHOTOTabaMYHOrO delete pasHuIla elle MeHee 3aMeT-
Ha. Hanpumep, BoT BeIpaskenue select, seioupatoiiee ID Bcex cueTos, mpu-
Hagmesxamux [»xony XeiiBapay (John Hayward):

mysql> SELECT account2.account_id
-> FROM account2 INNER JOIN customer2
-> ON account2.cust_id = customer2.cust_id
-> INNER JOIN individual2
-> ON individual2.cust_id = customer2.cust_id
-> WHERE individual2.fname = 'John’
-> AND individual2.lname = 'Hayward';

S . +
| account_id |
oo +
| 8 |
| 9 |
| 10 |
o +

3 rows in set (0.01 sec)

Ecau npocMoTpeB pe3yabTaThl, BhI PEIUTE YAAJUTDh U3 TAOJUIIBI account?2
Bce Tpu cuera [[:x0oHa, TOTPeOyeTCsa TOIBKO 3aMEHUTH B IPEIBIAYIIEM 3a-
mpoce 60K select 6s0KoM delete ¢ yKasaHMeM TabGJIMITBI account2:

mysql> DELETE account2
-> FROM account2 INNER JOIN customer2
-> ON account2.cust_id = customer2.cust_id
-> INNER JOIN individual2
-> ON customer2.cust_id = individual2.cust_id
-> WHERE individual2.fname = 'John’
-> AND individual2.lname = 'Hayward';
Query OK, 3 rows affected (0.01 sec)

Hapetoch, aT0 moMOrJIo Jydllie MOHATHL HasHaueHue 0JJOKOB delete m from
B MHOTOTA0JIMYHOM BhIpakenuu delete. OHO PYHKIIMOHATBHO UAEHTUUYHO
CJenyIOIeMy OOHOTAOJMUYHOMY BhIpasKeHuio delete, ompemensioiiemy ID
rineHTa [[»)xoHa XeliBapa ¢ IIOMOIIBIO IO3a1Ipoca:

DELETE FROM account2
WHERE cust_id =
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(SELECT cust_id
FROM individual?
WHERE fname = "John' AND lname = "Hayward';

IIpumensa MHOrOoTabJIMYHOE BHIpaKeHUEe delete A yoajleHUA CTPOK U3
OIHOII TabGJINIbI, BbI IPOCTO BLEIOMpaeTe IMOMOOHEIN 3ampocy opMaT ¢ Co-
elmHEeHUeM TabJInIl, a He TPAAUIIMOHHOE BhIpakeHue delete ¢ mogsampoca-
mu. PeasrbHas MOIb MHOTOTAOJMUYHBIX BhIpaskKeHuil delete 3aKJouaeTcsa
B BO3MOJKHOCTU yIOaJIeHUsI AAHHBIX M3 HECKOJbKHUX TaOJUI[ OZHUM BbIpa-
JKeHueM, KaK IIOKa3aHo B IIEPBOM BHEIPAKeHUU 9TOr'0 pasmea.

Kpowme ynaneHns cTpoOK 13 HECKOJbKUX Tadbauil, MySQL Tak:Ke mpegocTas-
JISeT BOBMOYKHOCTD U3MEHAMb CTPOKU B HECKOJbKUX TAOJUIAX C IOMOIIIBIO
MHO20mMabauvHoz0 o6HosaeHus (multitable update). CkaxkeM, IPOUCXOIUT
causinve NByX 60aHKOB. B 06a3ax maHHBIX 060MX 0OAHKOB €CTh II€PEeKPBLIBAIO-
miuecs ID kaueHTOB. PYKOBOACTBO OMHOTO 13 GAHKOB pelllaeT yaaguTh IIPo-
oanemy mytem mobasiaenusa 10 000 k xkaxxmomy ID KimenTa cBoero 6aHKa,
YTOOBI MOXKHO OBLIO 6e30IIacHO MMIIOPTHUPOBATH JaHHBLIE BTOPOro OAaHKAa.
Crenyromninii mpuMep MOKa3bIBAET, KaK ¢ IIOMOIIbIO OJHOT'O BEIPAYKEHUA 13-
meHuTh ID Kinenra ¢ ID 3 B Tabaumax individual?, customer?2 m account2:

mysql> UPDATE individual2 INNER JOIN customer2
-> ON individual2.cust_id = customer2.cust_id
-> INNER JOIN account?2
-> ON customer2.cust_id = account2.cust_id
-> SET individual2.cust_id = individual2.cust_id + 10000,
-> customer2.cust_id = customer2.cust_id + 10000,
-> account2.cust_id = account2.cust_id + 10000
-> WHERE individual2.cust_id = 3;
Query OK, 4 rows affected (0.01 sec)
Rows matched: 5 Changed: 4 Warnings: 0

ATOo BBEIPAsKEHNE N3MEHSIET YeThIpe CTPOKM — IO OAHOI B Tabaumax individ-
ual?2 u customer? u gBe B Tabuauile account?. CHHTaAKCHC MHOI'OTA0JIMYHOIO
BBIpasKeHuA update OUeHDb MOXO0K HA CUHTAKCHUC OSHOTAOJUUHOIO BhIpaiKe-
HuA update, 3a UCKJIIOUEHUEM TOT'O, UTO B 0JIOKe update YKasbIBAIOTCS He-
CKOJIBKO Ta0JIUIl ¥ COOTBETCTBYIOIIME UM YCJIOBUA COeINHEHUS, a He IPO-
cTo ogHa Tabauia. Kak m ogHOTab/JMuHOE BhIpaskeHue update, MHOTOTa0-
JUYHAA Bepcus BKJIOUaeT 0JI0K set. PasHuila B TOM, YTO BCe YIIOMSIHYThIE
B 0J10Ke update TabJIUITBEI MOMKHO U3MEHUTH II0OCPEACTBOM OJI0KAa set.

IIpu ncnonb3oBanmu Mexanuama xpanenusa InnoDB, ecsu 3aneiict-
BOBaHHEIE TAOJIUIBI UMEIOT OTPAHUYEHU S BHENITHETO KJII0Ua, IPUMe-
HATH MHOTOTa0JIMYHBIE BeIpasKeHusa delete u update cKopee Bcero He
nosyuyutca. IIpyunHa B TOM, YTO 3TOT MeXaHU3M He rapaHTUDPYeET
IpoBeJleHNe M3MeHeHUil B IOpAAKe, He HapyIIalollleM OrpaHuyYe-
Hud. [losToMy B TaKOU CUTyaIuy CJIELYeT UCIOJIb30BATH HECKOJIBKO
OOHOTAOJIMYHBIX BBIPAKEHUH B COOTBETCTBYIOLIEM IIOPAIKE, TaK
4TOOBI He HapyIaJruch OIPAHNYEHNS BHEIITHETO KJIiova.

<)
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MaBa 3
3.1

WUszenerure ID, uMa u (paMuaInio Bcex 0AHKOBCKUX COTPYAHUKOB. BrImoJi-
HUTE COPTUPOBKY M0 (DaMUJIUU U 3aTEM 10 UMEHU.

mysql> SELECT emp_id, fname, lname
-> FROM employee
-> ORDER BY 1lname, fname;

Foeme - Fom e [ +
| emp_id | fname | Iname |
oo oo oo +
| 2 | Susan | Barker |
| 13 | John | Blake

| 6 | Helen | Fleming |
| 17 | Beth | Fowler

| 5 | John | Gooding |
| 9 | Jane | Grossman |
| 4 | Susan | Hawthorne |
| 12 | Samantha | Jameson |
| 16 | Theresa | Markham |
| 14 | Cindy | Mason

| 8 | Sarah | Parker |
| 15 | Frank | Portman |
| 10 | Paula | Roberts |
| 1 | Michael | Smith

| 7 | Chris | Tucker |
| 18 | Rick | Tulman |
| 3 | Robert | Tyler

| 11 | Thomas | Ziegler
oo Fommmmmmo o F R — +

18 rows in set (0.01 sec)
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3.2

3.3

34

WNzenexkure ID cuera, ID KameHTa W MOCTYIIHBIA OCTATOK BCEX CUETOB,
umeIux craryc 'ACTIVE' (aKTWBHBIN) M ZOCTYHHBIH OCTATOK OOJIBIIIE
2500 monmapos.

mysql> SELECT account_id, cust_id, avail_balance

o

-> FROM account
-> WHERE status = "A
-> AND avail_balance > 2500;

| account_id

B R,

o~

3
10
13
14
15
18
20
22
23
24

+

|
+
|
|
|
|
|
|
|
|
|
|
+

|
N
|
|
|
|
|
|
10 |
|
|
|
N
C

CTIVE'

10 rows in set (0.00 sec)

Hamnummure 3ampoc K TabJuiie account, Bodsparraoriuii ID coTpyIHUKOB, OT-
KPBIBIIUX cueTa (MCIIOIL3YiiTe cToa0elr account. open_emp_id). PesyabTupyio-
uit Habop MOJIIKeH BKJIIOUATH II0 OAHOI CTPOKE 1A KasKI0r0 COTPYAHUKA.

mysql> SELECT DISTINCT open_emp_id
-> FROM account;

10 |
13 ]
16 |

4 rows in set (0.00 sec)

B sTom 3ampoce K HeCKOJIBKUM HabopaM JAaHHBIX 3alIOJHUTE IPOoOesl (060-
3HAYEHHBIE KaK <4Y/C/0>) TaK, YTOOBI IIOJYUUTh PE3yJIbTAT, IPUBEIEHHBIHN

HHUXe:

mysql> SELECT p.product_cd, a.cust_id, a.avail_balance
-> FROM product p INNER JOIN account <1>
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-> ON p.product_cd = <2>
-> WHERE p.<3> = "ACCOUNT;
o oo Fommm e +

| product_cd | cust_id | avail_balance |
o [ Ry +
| CD | 1] 3000.00 |
| CD | 6 | 10000.00 |
| CD | 7| 5000.00 |
| CD | 9 | 1500.00 |
| CHK | 1] 1057.75 |
| CHK | 2 | 2258.02 |
| CHK | 3 1057.75 |
| CHK | 4 | 534.12 |
| CHK | 5 | 2237.97 |
| CHK | 6 | 122.37 |
| CHK | 8 | 3487.19 |
| CHK | 9 | 125.67 |
| CHK | 10 | 23575.12 |
| CHK | 12 | 38552.05 |
| MM | 3 2212.50 |
| MM | 4 | 5487.09 |
| MM | 9 | 9345.55 |
| SAV | 1] 500.00 |
| SAV | 2 200.00 |
| SAV | 4 | 767.77 |
| SAV | 8 | 387.99 |
oo Fommmooo o Fommm - +
21 rows in set (0.02 sec)

BepHbie 3Hauenusa g <1>, <2> u <3>:
1. a

2. a.product_cd

3. product_type_cd

MmaBsa 4
4.1

Kakwue ID Tpansakuii BO3BpaIiaoT CAEAYIONINe YCI0BUA (PUILTPAILAN ?
txn_date < '2005-02-26" AND (txn_type_cd = 'DBT' OR amount > 100)

ID Tpausakmuii 1, 2,3, 5,6 u 7.
4.2

Kaxwue ID TpansaKIuii BO3BpAIaIOT CJAeAYIOIINe YCI0BUA PUabTpaum?
account_id IN (101,103) AND NOT (txn_type_cd = 'DBT" OR amount > 100)

ID Tpausakmuii 4 n 9.
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4.3

CospgaiiTe 3ampoc, BEIOMparoinii Bce cuera, oTKpeiThie B 2002 roay.

mysql> SELECT account_id, open_date

-> FROM account

-> WHERE open_date BETWEEN "2002-01-01" AND '2002-12-31";
o f P +

| account_id | open_date |

N
| 2002-11-23 |
| 2002-12-15

| 2002-08-24 |
| 2002-09-30 |
| 2002-10-01 |
;

5 rows in set (0.01 sec)

4.4

CospatiTe 3aIpoc, BEIOMPAIOITUH BCeX KIANEHTOB-(QU3UUECKUX JIUI, BTOPOI
OYKBOI (haMUJIMM KOTOPBIX SIBJSAETCS OyKBa 'a’ M eCThb '€ B JI000# mosu-
I[UY mocJjie 'a’.

mysql> SELECT cust_id, lname, fname
-> FROM individual
-> WHERE 1lname LIKE "_a%eX%’
Fomme - Fomme - [ P, +
| cust_id | lname | fname |
oo oo oo o +
| 1 | Hadley | James |
| 9 | Farley | Richard |
oo oo Fommmo o +
2 rows in set (0.02 sec)

MmaBa b
5.1

3aroJHUTE B CAEAYIONeM 3ampoce Ipobeabl (0003HAUEHHBIE KaK <4/C/10>),
YTOOBI IIOJYYUTH TAKKE PE3YJIbTATHI:

mysql> SELECT e.emp_id, e.fname, e.lname, b.name
-> FROM employee e INNER JOIN <1> b
-> ON e.assigned_branch_id = b.<2>;

oo oo oo S +
| emp_id | fname | Iname | name

oo oo P — Fommm e +
| 1 | Michael | Smith | Headquarters |
| 2 | Susan | Barker | Headquarters

| 3 | Robert | Tyler | Headquarters |
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5.2

R,

@ ~N o o~

9
10
"
12
13
14
15
16
17

| Susan |
| John |
| Helen |
| Chris \
| Sarah |
| Jane |
| Paula |
| Thomas |
| Samantha |
| John |
| Cindy |
| Frank |
| Theresa |
| Beth |
| Rick |
+ +

18 rows in set (0.03

Hawthor
Gooding
Fleming
Tucker
Parker
Grossma
Roberts
Ziegler
Jameson
Blake
Mason
Portman
Markham
Fowler
Tulman

Sec)

ne | Headquarters |
| Headquarters |
| Headquarters |
| Headquarters |
| Headquarters |
n | Headquarters |
| Woburn Branch |
| Woburn Branch |
| Woburn Branch |
| Quincy Branch |
| Quincy Branch |
| Quincy Branch |
| So. NH Branch |
| So. NH Branch |
| |
+

So. NH Branch

BepHble 3Hauenuns gy <1> u <2>:
1. branch
2. branch_id

Hanumure 3amnpoc, 1o KOTOPOMY JJIA KaXKI0T0 KJINeHTa-(QU3nIeCcKOoro JuIia
(customer.cust_type_cd = 'I') BoaBpamaiorca ID cuera, demepanbubiii 1D

(customer. fed_id) u Tunm cosgarHoro cuera (product. name).

mysql> SELECT a.account_id, c.fed_id, p.name
-> FROM account a INNER JOIN customer ¢

-> ON a.cust_id = c.cust_id
-> INNER JOIN product p
-> ON a.product_cd = p.product_cd
-> WHERE c¢.cust_type_cd = "I’
o S S +
| account_id | fed_id | name |
B P Py S +
1 | 111-11-1111 | checking account |
2 | 111-11-1111 | savings account
3 | 111-11-1111 | certificate of deposit |
4 | 222-22-2222 | checking account |
5 | 222-22-2222 | savings account
6 | 333-33-3333 | checking account |
7 | 333-33-3333 | money market account |
8 | 444-44-4444 | checking account |
9 | 444-44-4444 | savings account
10 | 444-44-4444 | money market account |
11 | 555-55-5555 | checking account |
12 | 666-66-6666 | checking account |
13 | 666-66-6666 | certificate of deposit |
14 | 777-77-7777 | certificate of deposit |
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| 15 | 888-88-8888 | checking account
| 16 | 888-88-8888 | savings account |
| 17 ] 999-99-9999 | checking account
| 18 | 999-99-9999 | money market account |
| |

|
|
|
|
19 | 999-99-9999 | certificate of deposit
+

19 rows in set (0.00 sec)

5.3

CospmaiiTe 3ampoc A1 BbIOOpa BCeX COTPYAHUKOB, HAUAJIbHIUK KOTOPBIX IIPU-
mucaH K Apyromy otaeny. Ussaeus ID, ums u haMuaInio COTpyIHAKA.

mysql> SELECT e.emp_id, e.fname, e.lname
-> FROM employee e INNER JOIN employee mgr
-> ON e.superior_emp_id = mgr.emp_id
-> WHERE e.dept_id != mgr.dept_id;
oo R R — +
| emp_id | fname | lname |

| 4 | Susan | Hawthorne |
| 5 | John | Gooding |
Fomme e R, [ +

2 rows in set (0.00 sec)

maBa 6
6.1

HMmerorca muoxkecTBO A= {LMNO P} u mHOKecTBO B={PQRST}. Kakue muoO-
JKecTBa OyAYT IMOJYUYEHEI B Pe3yJIbTATE CIEAYIOIUX OIlePaIlii:

® AunionB={LMNOPQRST}

e AunionallB={LMNOPPQRST}
e Aintersect B= {P}

e AexceptB={LMNO}

6.2

Hanowumure cocTaBHOM 3alIpoc oJjd BBI60pa NMEH " (I)aMI/IJII/Iﬁ BCeX KJIMEH-
TOB'(I)I/IBI/I'-IQCKI/IX JINIT, a TAKX€ IMEH U1 (l)aMI/IJII/Iﬁ BCeX COTPYAHHUKOB.

mysql> SELECT fname, lname
-> FROM individual
-> UNION
-> SELECT fname, lname
-> FROM employee;
oo R +
| fname | Iname |
oo R — +
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6.3

| James | Hadley |
| Susan | Tingley |
| Frank | Tucker |
| John | Hayward |
| Charles | Frasier

| John | Spencer

| Margaret | Young |
| Louis | Blake |
| Richard | Farley |
| Michael | Smith |
| Susan | Barker

| Robert | Tyler |
| Susan | Hawthorne |
| John | Gooding |
| Helen | Fleming |
| Chris | Tucker |
| Sarah | Parker |
| Jane | Grossman |
| Paula | Roberts |
| Thomas | Ziegler

| Samantha | Jameson |
| John | Blake |
| Cindy | Mason |
| Frank | Portman |
| Theresa | Markham |
| Beth | Fowler |
| Rick | Tulman |
Fomm = [ +

27 rows in set (0.01 sec)

OTrcopTupyiiTe pe3yJbTaThl yIpakHeHUs 6.2 Mo cToabIy 1name.

mysql> SELECT fname, lname

-> FROM
-> UNION

-> SELECT fname, name

individual
ALL

-> FROM employee

-> ORDER BY 1lname;
Fomm = [ +
| fname | Iname |
oo Fommmmm - +
| Susan | Barker
| Louis | Blake |
| John | Blake |
| Richard | Farley |
| Helen | Fleming |
| Beth | Fowler |
| Charles | Frasier
| John | Gooding |
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| Jane | Grossman |
| James | Hadley |
| Susan | Hawthorne |
| John | Hayward |
| Samantha | Jameson |
| Theresa | Markham |
| Cindy | Mason |
| Sarah | Parker |
| Frank | Portman |
| Paula | Roberts |
| Michael | Smith |
| John | Spencer

| Susan | Tingley |
| Chris | Tucker |
| Frank | Tucker |
| Rick | Tulman |
| Robert | Tyler |
| Margaret | Young |
| Thomas | Ziegler

oo Fommmmmm o +

27 rows in set (0.01 sec)

MnmaBsa 7

7.1

7.2

Hanwucats 3anpoc, Bo3Bpatmiatomiuii 17—25 cumBosabl ctpoku «Please find
the substring in this string» (Iloskxanyiicra, Ha¥iguTe MOACTPOKY B 5TOH

CTpOKe).

mysql> SELECT SUBSTRING( 'Please find the substring in this string’,17,9);

1 row in set (0.00 sec)

Hanuimre 3anpoc, Bo3BpaIlaroIinii abCOMOTHYIO BetuunHy u 3HaK (-1, 0
uiau 1) yncia -25,768 23. Tak:ke BO3BpaTUTE UKNCJIO0, OKPYTJIEHHOE 0 COTHIX.

mysql> SELECT ABS(-25.76823), SIGN(-25.76823), ROUND(-25.76823, 2);

. o o +
| ABS(-25.76823) | SIGN(-25.76823) | ROUND(-25.76823, 2) |
. o o +
| 25.76823 | -1 -25.77 |
o o o +

1 row in set (0.00 sec)
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7.3
Hanwuiure 3ampoc, Bo3BpalllaOInii TOJbKO 3HAUEHME MecsAlla TeKYIei
IaThb.
mysql> SELECT EXTRACT(MONTH FROM CURRENT_DATE( ))
e, +
| EXTRACT(MONTH FROM CURRENT_DATE) |
o +
| S |
o +
1 row in set (0.02 sec)
(Ecnm aTo ympasKHeHUWe BBINOJIHAETCSA He B Mae, IMOJyUYeHHBIH pe3yJibTaT
OyIeT OTJIMYATHCS OT IIPUBEIEHHOTO.)
aBa 8
8.1
CospaiiTe 3ampoc [Jis IIOACYeTa YKMCJIa CTPOK B TabJInIle account.
mysql> SELECT COUNT(x)
-> FROM account;
F +
| count(x) |
F +
| 24 |
o= +
1 row in set (0.32 sec)
8.2

HsmenuTe cBoil 3ampoc us ynpaxkHenus 8.1 ajd mojcuera UucJja CUETOB,
UMEIOMUXCA y KaKAoro KjaueHTa. [ad Kakaoro KjiaueHTa BeIBeguTe 1D
KJIMEHTa 1 KOJIMYECTBO CUETOB.

mysql> SELECT cust_id, COUNT(x)
-> FROM account
-> GROUP BY cust_id;
Fommmm oo Fommm o +
count(x) |
---------- +

O O 0o N O OB~ WD

—
N WO AN 2L WO W
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13 rows in set (0.00 sec)

8.3

HsmennTe 3ampoc us yupaxkHeHusd 8.2 Tak, 4TOObI B Pe3yIbTUPYIOIIUHI HAa-
60p OBLIN BKJIIOUEHBI TOJbKO KJINEHTHI, UMEIOI[1e He MEeHbIIe IBYX CUETOB.

mysql> SELECT cust_id, COUNT(=x)
-> FROM account
-> GROUP BY cust_id
-> HAVING COUNT(*) >= 2;

R O +
| cust_id | COUNT(x) |
O O +
| 1] 3 |
| 2 | 2 |
| 3 2|
| 4| 3 |
| 6 | 2 |
| 8 | 2 |
| 9 | 3 |
| 10 | 2 |
O O +

8 rows in set (0.04 sec)

8.4 (nONOSIHUTENbHO)

Haiigure o01iuii fOCTYIHBIA OCTATOK IIO THUITY CUeTa U OTJeJIeHUIo, T1e Ha
Ka)KOBIH TUII U OTAeJIeHNEe MPUXOAUTCA 0ojiee OTHOTO cueTa. Pe3yIbTaThl
IOJIXKHBI OBITH YIIOPSAOUYEHBI 110 00IIeMy OCTaTKy (OT HanOOJIbIIIEro K HAM-
MeHbBIIIeMY).

mysql> SELECT product_cd, open_branch_id, SUM(avail_balance)
-> FROM account
-> GROUP BY product_cd, open_branch_id
-> HAVING COUNT(*) > 1
-> ORDER BY 3 DESC;

. oo o +
| product_cd | open_branch_id | SUM(avail_balance) |
o o o +
| CHK | 4 | 67852.33 |
| MM | 1 14832.64 |
| CD | 1 11500.00 |
| CD | 2 | 8000.00 |
| CHK | 2 | 3315.77 |
| CHK | 1 782.16 |
| SAV | 2 | 700.00 |
o S e +

7 rows in set (0.01 sec)
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ITpumevanue: MySQL ne mpurumaet ORDER BY SUM(avail_balance) DESC, , mo-
9TOMY $ OBIJ BBIHYKIEH 0003HAUUTH CTOJIOEI] COPTUPOBKHU €r0 IMOPATKO-
BBIM HOMEPOM.

MaBa 9
9.1

CospaiiTe 3ampoc K TabJuuiie account, MCHOJL3YIOIINI ycaoBue (hUIbTPA-
IIUY C HeCBA3aHHBIM II0I3aIlIPOCcCOM K TabJutie product A IoMcKa Bcex Kpe-
IUTHBIX cueToB (product.product_type_cd = "LOAN"). JoJ:KHBI OBLITH BBIOpA-
"I ID cuera, Kox cueTa, ID KiameHTa U JOCTYIIHBIN OCTATOK.

mysql> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account
-> WHERE product_cd IN (SELECT product_cd
->  FROM product
->  WHERE product_type_cd = 'LOAN");

[ PR [ [ [ T +
| account_id | product_cd | cust_id | avail_balance |
Fom e [ P [ . Sy +
| 21 | BUS \ 10 | 0.00 |
| 22 | BUS | 1] 9345.55 |
| 24 | SBL | 13 ] 50000.00 |
Fomm - f S oo - R +

3 rows in set (0.07 sec)

9.2
ITepepaboraiiTe 3ampoc u3 yupaxkHeHus 9.1, UCTIOIb3YA C813AHHbLI TIOA3A-
mpoc K Tabautie product AJA IMOJyYeHUs TOTO JKe pe3yabTara.
mysql> SELECT a.account_id, a.product_cd, a.cust_id, a.avail_balance
-> FROM account a
-> WHERE EXISTS (SELECT 1
->  FROM product p
->  WHERE p.product_cd = a.product_cd
-> AND p.product_type_cd = "LOAN");
[ S [ S, [ S [ T +
| account_id | product_cd | cust_id | avail_balance |
o o oo o +
| 21 | BUS | 10 | 0.00 |
| 22 | BUS | 11 9345.55 |
| 24 | SBL | 13 | 50000.00 |
o P [ . S +
3 rows in set (0.01 sec)
9.3

CoemuuuTe CIELYOIUHI 3aIpoc ¢ Tab uiieii employee, YTOOBI IIOKA3aTh YPO-
BeHb KBaJIU(PUKAIINA KaKIOT0 COTPYAHUKA:
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9.4

SELECT "trainee’ name, '2004-01-01" start_dt, '2005-12-31" end_dt
UNION ALL
SELECT ‘"worker' name, '2002-01-01" start_dt, '2003-12-31" end_dt
UNION ALL

SELECT "mentor’ name,

'2000-01-01" start_dt,

'2001-12-31" end_dt

Ha#iTe momsampocy mceBIoHUM levels (ypoBHM) u BRIounTe ID coTpyauu-
Ka, uMd, hamuanio u KBaauduramnuio (levels. name). (CoBeT: B yCI0BUHU CO-

eqVHeHH!S OIIpeNeIaiTe TUAIaso

H, B KOTOPBIH IIomazaeT cToJioer employee

.start_date, ¢ MOMOIIBIO YCIOBUSA HEPABEHCTBA. )

mysql> SELECT e.emp_id, e.fname, e.lname, levels.name
-> FROM employee e INNER JOIN

-> (SELECT '"trainee’ name, '2004-01-01" start_dt, '2005-12-31" end_dt

-> UNION ALL
->  SELECT 'worker' name, '2002-01-01" start_dt, '2003-12-31" end_dt
-> UNION ALL

-> SELECT 'mentor’ name, '2000-01-01" start_dt,
-> ON e.start_date BETWEEN levels.start_dt AND levels.end_dt;

R, oo P Fommmmm oo +
| emp_id | fname | Iname | name |
oo oo PR Fommmmme oo +
| 6 | Helen | Fleming | trainee |
| 7 | Chris | Tucker | trainee |
| 2 | Susan | Barker | worker |
| 4 | Susan | Hawthorne | worker |
| 5 | John | Gooding | worker |
| 8 | Sarah | Parker | worker |
| 9 | Jane | Grossman | worker |
| 10 | Paula | Roberts | worker |
| 12 | Samantha | Jameson | worker |
| 14 | Cindy | Mason | worker |
| 15 | Frank | Portman | worker |
| 17 | Beth | Fowler | worker |
| 18 | Rick | Tulman | worker |
| 1 | Michael | Smith | mentor |
| 3 | Robert | Tyler | mentor |
| 11 | Thomas | Ziegler | mentor |
| 13 | John | Blake | mentor |
| 16 | Theresa | Markham | mentor |
Foeme - B P [ [ . +
18 rows in set (0.00 sec)

CospgaiiTe 3ampoc K Tabuuiie employee s moayuernud ID, umenu u pamu-
JINN COTPYAHHMKA BMeCTe C Ha3BaHUAMM OTAeIa U OTAeJIeHNdA, K KOTOPBIM

oH nmpunucad. He ncooibayliTe coefuHeHNe TA0IMII.

mysql> SELECT e.emp_id, e.fname, e.lname,
-> (SELECT d.name FROM department d
->  WHERE d.dept_id = e.dept_id) dept_name,

'2001-12-31" end_dt) levels
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-> (SELECT b.name FROM branch b
->  WHERE b. branch_id = e.assigned_branch_id) branch_name
-> FROM employee e;

oo oo oo S o +
| emp_id | fname | Iname | dept_name | branch_name |
Fomme - B P o P Ry +
| 1 | Michael | Smith | Administration | Headquarters |
| 2 | Susan | Barker | Administration | Headquarters |
| 3 | Robert | Tyler | Administration | Headquarters |
| 4 | Susan | Hawthorne | Operations | Headquarters |
| 5 | John | Gooding | Loans | Headquarters |
| 6 | Helen | Fleming | Operations | Headquarters |
| 7 | Chris | Tucker | Operations | Headquarters |
| 8 | Sarah | Parker | Operations | Headquarters |
| 9 | Jane | Grossman | Operations | Headquarters |
| 10 | Paula | Roberts | Operations | Woburn Branch |
| 11 | Thomas | Ziegler | Operations | Woburn Branch |
| 12 | Samantha | Jameson | Operations | Woburn Branch |
| 13 | John | Blake | Operations | Quincy Branch |
| 14 | Cindy | Mason | Operations | Quincy Branch |
| 15 | Frank | Portman | Operations | Quincy Branch |
| 16 | Theresa | Markham | Operations | So. NH Branch |
| 17 | Beth | Fowler | Operations | So. NH Branch |
| 18 | Rick | Tulman | Operations | So. NH Branch |
oo oo F S o oo +

18 rows in set (0.12 sec)

Masa 10
10.1

HaHI/IH_II/ITe 3alrpoc, BOSBpaHIaIOH_II/Iﬁ BC€ THUIIBI CYETOB U OTKPBITBIE CUeTa
9TUX TUMOB (IJIA coefmHeHUA ¢ TabauIei product MCHIOJB3YHTE CTOJIOEI]
product_cd Tabauibr account). JOMMKHBI OBITH BKJIIOUEHBI BCE TUITHI CUETOB,
JasKe ecJIU He ObLI OTKPBIT HY OAUH CUET OIIPeJeIEHHOTO THIIA.

mysql> SELECT p.product_cd, a.account_id, a.cust_id, a.avail_balance
-> FROM product p LEFT OUTER JOIN account a
-> ON p.product_cd = a.product_cd;

o o oo e +
| product_cd | account_id | cust_id | avail_balance |
B P f P [ . S +
| AUT | NULL | NULL | NULL |
| BUS | 21 | 10 | 0.00 |
| BUS | 22 | 1] 9345.55 |
| CD | 3| 1 3000.00 |
| CD | 13 ] 6 | 10000.00 |
| CD | 14 | 7| 5000.00 |
| CD | 19 | 9 | 1500.00 |
| CHK | 1 1| 1057.75 |
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| CHK | 4| 2] 2058.02 |
| CHK | 6 | 3 1057.75 |
| CHK | 8 | 4| 534.12 |
| CHK | 11| 5 | 2237.97 |
| CHK | 12 | 6 | 122.37 |
| CHK | 15 | 8 | 3487.19 |
| CHK | 17 | 9| 125.67 |
| CHK | 20 | 10 | 23575.12 |
| CHK | 23 | 12 | 38552.05 |
| MM | 7 3 2212.50 |
| MM | 10 | 4| 5487.09 |
| MM | 18 | 9| 9345.55 |
| MRT | NULL | NULL | NULL |
| SAV | 2 1 500.00 |
| SAV | 5 | 2] 200.00 |
| SAV | 9| 4| 767.77 |
| SAV | 16 | 8 | 387.99 |
| SBL | 24 | 13 | 50000.00 |
o o o~ o +

26 rows in set (0.01 sec)

10.2

ITepedopmynupyiite 3anmpoc u3 ynpakaenuda 10.1 u nmpumeHuTte npyroi
TUII BHEITHETo coenuHeHua (T.e. ecau B ympaskuenuu 10.1 mcmoabsoBa-
JIOCH JIEBOCTOPOHHEE BHEIITHee COeJUHeHWe, WCIIOJb3YHTe MPaBOCTOPOH-
Hee), TaK YTOObI Pe3yJIbTAThI OBLIN, KaK B yrnpaskHeuuu 10.1.

mysql> SELECT p.product_cd, a.account_id, a.cust_id, a.avail_balance
-> FROM account a RIGHT OUTER JOIN product p
-> ON p.product_cd = a.product_cd;

Fom o - o o - +
| product_cd | account_id | cust_id | avail_balance |
R R [ R +
| AUT | NULL | NULL | NULL |
| BUS | 21 | 10 | 0.00 |
| BUS | 22 | 1 9345.55 |
| CD | 3 1] 3000.00 |
| CD | 13 | 6 | 10000.00 |
| CD | 14 | 7 5000.00 |
| CD | 19 | 9 | 1500.00 |
| CHK | 1 1 1057.75 |
| CHK | 4 | 2 | 2258.02 |
| CHK | 6 | 3 1057.75 |
| CHK | 8 | 4 | 534.12 |
| CHK | 11 5] 2237.97 |
| CHK | 12 | 6 | 122.37 |
| CHK | 15 | 8 | 3487.19 |
| CHK | 17 | 9 | 125.67 |
| CHK | 20 | 10 | 23575.12 |
| CHK | 23 | 12 | 38552.05 |
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10.3

| MM | 7 3| 2212.50 |
| MM | 10 | 4 | 5487.09 |
| MM | 18 | 9 | 9345.55 |
| MRT | NULL | NULL | NULL |
| SAV | 2 | 1] 500.00 |
| SAV | 5 | 2 | 200.00 |
| SAV | 9 | 4 | 767.77 |
| SAV | 16 | 8 | 387.99 |
| SBL | 24 | 13 | 50000.00 |
Ry [ S [ ST +

26 rows in set (0.02 sec)

IIpoBequTe BHelllHee coefuHeHMe TaOJIUIBI account ¢ Tabauiamu individ-
ual m business (mocpeacTBOM cToJOITa account.cust_id) Takum oOpasom,
YTOOBI PE3YJIbTUPYIOIINI HAG0P COAepPrKaJ IO OTHOM CTPOKE AJA KarKIOTO
cuera. JJoKHBI OBITH BKJIOUEHBI CTOJOIIBI count. account_1id, account. prod-
uct_cd, individual. fname, individual.lname u business. name.

mysql> SELECT a.account_id, a.product_cd,
-> i.fname, i.lname, b.name
-> FROM account a LEFT OUTER JOIN business b
-> ON a.cust_id = b.cust_id
->  LEFT OUTER JOIN individual i
-> ON a.cust_id = i.cust_id;

o P [ P, [ . S +
| account_id | product_cd | fname | lname | name

oo S Fommmmmmm e Fommmmme oo o +
| 1 | CHK | James | Hadley | NULL |
| 2 | SAV | James | Hadley | NULL |
| 3| CD | James | Hadley | NULL |
| 4 | CHK | Susan | Tingley | NULL |
| 5 | SAV | Susan | Tingley | NULL |
| 6 | CHK | Frank | Tucker | NULL |
| 7| MM | Frank | Tucker | NULL |
| 8 | CHK | John | Hayward | NULL |
| 9 | SAV | John | Hayward | NULL |
| 10 | MM | John | Hayward | NULL |
| 11 | CHK | Charles | Frasier | NULL |
| 12 | CHK | John | Spencer | NULL |
| 13 | CD | John | Spencer | NULL |
| 14 | CD | Margaret | Young | NULL |
| 15 | CHK | Louis | Blake | NULL |
| 16 | SAV | Louis | Blake | NULL |
| 17 | CHK | Richard | Farley | NULL |
| 18 | MM | Richard | Farley | NULL |
| 19 | CD | Richard | Farley | NULL |
| 20 | CHK | NULL | NULL | Chilton Engineering

| 21 | BUS | NULL | NULL | Chilton Engineering

| 22 | BUS | NULL | NULL | Northeast Cooling Inc.
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oo

23 | CHK | NULL | NULL | Superior Auto Body
24 | SBL | NULL | NULL | AAA Insurance Inc.
g [ P, [ P, S +

24 rows in set (0.05 sec)

10.4 (pononHUTENbHO)

PaspaboraiiTe 3ampoc, KOTOpEIi cpopmupyer HaGop {1, 2, 3,..., 99, 100}.
(CoBet: mMcmosb3yiiTe MepeKpecTHOe COeAMHEHNe KaK MUHUMYM C ABYMS
moxsampocaMu B 6J10Ke from.)

SELECT ones.x + tens.x + 1

FROM

(SELECT 0 x UNION ALL
SELECT 1 x UNION ALL
SELECT 2 x UNION ALL
SELECT 3 x UNION ALL
SELECT 4 x UNION ALL
SELECT 5 x UNION ALL
SELECT 6 x UNION ALL
SELECT 7 x UNION ALL
SELECT 8 x UNION ALL
SELECT 9 x) ones

CROSS JOIN

(SELECT 0 x UNION ALL
SELECT 10 x UNION ALL
SELECT 20 x UNION ALL
SELECT 30 x UNION ALL
SELECT 40 x UNION ALL
SELECT 50 x UNION ALL
SELECT 60 x UNION ALL
SELECT 70 x UNION ALL
SELECT 80 x UNION ALL
SELECT 90 x) tens

Fnasa 11

111

IlepenuinnuTre cAeAyOIMUI 3ampoC, HCIOJb3YIOIIUHA IIPOCTOE BhIPAKeHUe
case, TakUM 00pa30M, UTOOBI MOJYUUTH AHAJOTUYHBIE PE3YJIbTATEI C IIOMO-
IIbIO BEIPAsKEHUA case ¢ mepebopoM BapuauToB. IlombiTaliTech CBECTH K MU-
HUMYMY KOJIMYECTBO GJIOKOB when.

SELECT emp_id,
CASE title

WHEN
WHEN
WHEN
WHEN
WHEN

"President’ THEN 'Management’

'Vice President’ THEN "Management’
‘Treasurer’ THEN "Management’

"Loan Manager' THEN "Management’
‘Operations Manager' THEN "Operations’
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WHEN "Head Teller' THEN 'Operations’
WHEN "Teller' THEN "Operations’
ELSE "Unknown’
END
FROM employee;

SELECT emp_id,
CASE
WHEN title LIKE "%President’” OR title = "Loan Manager’
OR title = 'Treasurer’
THEN "Management’
WHEN title LIKE "%Teller’ OR title = 'Operations Manager"’
THEN "Operations’
ELSE "Unknown’
END
FROM employee;

11.2

Ilepenummure caeqyOINUi 3alIpPoC TaK, YTOOLI PE3YIbTUPYIOIINI HA0OP CO-
JIePIKajl BCero OOHY CTPOKY U UeThIpe cToJIOIA (II0 OMHOMY IJIA KayKJOr0 OT-
nmenenuns). HasoBurte cToab1isl branch_1, branch_2 m T. 1.

mysql> SELECT open_branch_id, COUNT(*)
-> FROM account
-> GROUP BY open_branch_id;

[ PO [ S, +
| open_branch_id | COUNT(x) |
P [ P, +
| 1 8 |
| 2 | 7
| 3| 3|
| 4 6 |
R [ +

4 rows in set (0.00 sec)

mysql> SELECT
->  SUM(CASE WHEN open_branch_id = 1 THEN 1 ELSE 0 END) branch_1,
->  SUM(CASE WHEN open_branch_id = 2 THEN 1 ELSE 0 END) branch_2,
->  SUM(CASE WHEN open_branch_id = 3 THEN 1 ELSE 0 END) branch_3,
->  SUM(CASE WHEN open_branch_id = 4 THEN 1 ELSE 0 END) branch_4
-> FROM account;

oo Fommmm— Fommmmmmo o Fommmmoo +
| branch_1 | branch_2 | branch_3 | branch_4 |
oo oo Fommm e oo +
| 8 | 7 3| 6 |
oo oo Fommm e Fommmmmee o +

1 row in set (0.02 sec)



AdononHuTenbHble NCTOYHUKU

Tenepb, IIPOYHNTAB 3Ty KHHUTI'Y, BbI JOJIXKXHBI YBEPEHHO IIPOABUTIAaThCA K IIPO-
deccuoHaIbHOMY BiIafeHUI0 I3bIKOM SQL. I HabpaJsicsa cMesocT U caesaan
KHUTY He IPOCTO 03HAKOMUTEJBHOM, a 6oJiee Tiryookoii. ITosTomy HekoTO-
Pble 13 paCCMOTPEHHBIX TeM MOT'YT IIO-IIPeXHEeMY BbI3bIBATH OIIPEleJIeHHELEe
TPYAHOCTHU. ITO XOPOIIIO, IIOTOMY UTO, II0-MOEMY, HOKYIATh TeXHUUECKYIO
KHUT'Y, KOTOPYIO MOXXHO IIPOUYUTATH BCErO OAUH pa3, — BCe PABHO 4TO OpoO-
caTh JeHbru Ha BeTep. Hajzeroch, UTO Bl OyHeTe IIePeUNThIBATL OTAEJIbHEIE
TJIaBBbI U IIPOJOJIMKATH SKCHEePUMEHTUPOBaTh ¢ npuMepoMm BII mo Tex mop,
TIOKa He chopMUpyeTe TBepioe IpeicTaBIeHe 00 OCHOBHBIX KOHIIETIITUAX.

Ciegyroiiuil mar 9Toro ImyTeIIeCcTBUA 3aBUCUT OT KOHKPETHBIX IeJIel, KO-
TOpBIE BHI Iepef co6oii cTaBUTE. 3a TOABI pa0OTHI A BCTPEUAJICSA C MHOTUMU
JIOONBMU M MOTY OPHMEHTUPOBOUHO PA3AEJINTL UUTATEJEeNd Ha CJeRYIOIue
KaTeropmu:

e Brl nporpaMmmuct (uau paboTaere HaJd AUCCEPTAIlHEeN AJIS MOJIYyUYEeHUSA
YUeHOIi CTeleHH’ II0 BbIUUCIUTEJIbHOU TeXHUKe) 0e3 UIn ¢ HeOOJIbIITUM
IpeABapUTEJILHBIM 3HAHMEM Teopuu 0a3 MaHHBIX ¥ XOTUTE PACIIUPUTH
CBOM HABBIKM WJIM Bac IONPOCUJIU IIOMOUYBL pas3obpaThbCcsd € acIeKTaMu
npoeKTa, cBA3aHHLIMU ¢ B]I.

¢ BbI HEIPOrPaMMUCT, HO IIOJYYNUIN 3aJaHre PaspaboTaTh IPOEKT CO31a-
HUSA OTYETOB WJIY YIIPABJIEHUA UHTE/IEKTYAJIbHBIMI PECYPCAMU KOMIIA-
HUY, BOBMOYKHO, BKJIIOUAS YCTAHOBKY UM aIMHHUCTPUPOBAHNE cepBepa
BI (Business Intelligence — nnTeIeKTyaJlbHBIE PECYPCHI), TAKOIO KaK
Business Objects, Actuate, Microstrategy uau Cognos.

e Bbl cucTeMHBII aIMUHHUCTPATOP M XOTHUTE PaCIIPOCTPaAHUTHL CBOIO Oesdd-
TE€JIBHOCTHh 1 HAa aJMNHNUCTPHUPOBaHNE B,H

e BrI Bajesel] MajJoro IpeAnpuATHsa, KoTopomy Tpebyercsa B]I mia ot-
CJIEXKMBAHUS KJINEHTOB, MaTePUAIbHO-IIPOU3BOICTBEHHBIX 3aIIacOB, 3a-
Ka30B U T. I. WJIU HCIOJIE3yeTe «KOPODOUHOE» MPUIOKEHUE U XOTUTE
CO3aBaTh CIIEIUATbHBIE OTYETHI.
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¢ BbI He OTHOCUTECH K BBINIEYIOMSAHYTHIM KaTEropusAM, HO KAKHUM-TO 00-
pasoM Ha BallleM HOyTOyKe (Hameioch, 9TO He paboumnii KOMIILIOTEP) OKa-
3ajyiach 6as3a JaHHBIX.

B 3aBucumocTH 0 TOTO, KaKad 13 YKa3aHHBIX KATETOPUH JIyUIlle BCETO OIIU-
CBIBaEeT Ballly CUTYyAaIlI0, BAC 3aMHTEPeCcyeT OIHA NN HECKOJIbKO CJIeIyI0-
X TEeM:

e VYrayb6senHoe usyuenue SQL

e IIporpammupoBanue 6a3 JaHHBIX
e TIIpoekTupoBaHUe 6a3 JaHHBIX

e Hacrpoiika 6a3 JaHHBIX

o AjnMuHHCTPUPOBaHUE 623 TaHHBIX
e (Cosganue OTUETOB

Hayiee B 3TOM IPUJIOMKEHUHN IIPEACTABJICHBI BCE 3TH TE€MBbI U IIPEIJIOMKEHBI
HEKOTOPHIe HCTOUYHNKH, [IOMOTAIOIIKe OBJIAeTh STUMU JOHOJIHATEJIbHBIMU
HABBIKAMH.

Yrnyo6neHHoe nsydyeHune SQL

HezaBucumo ot Bareii poau B OpraHu3aIinm, KaKk TO aAMUHUCTPATOP, IIPO-
rpaMMUCT, CIEIMAJIUCT II0 BOIIPOCAM IIPOM3BOIUTEIBHOCTH, COCTABUTEID
0TYeTOB WM Aake paspaboruuk B, ansa TuuHOTO yemexa 1 ycmexa Baliero
IpoeKTa HeT 0oJiee BAIKHOTO HAaBLIKA, UeM BiiaJeHue a3bIKkoM SQL B coBep-
meHcTBe. Bece Tak, HO JOBOJIBHO CJIOMKHO MOHATD, BJIaJ€eTe JIU BBl I3LIKOM,
KOTODPBIl BKJIOUAET JIUIIb T'OPCTKY KOMAaHZ (A MMei0 B BUAY KaTEropuio
SQL-BbIpakeHU A pabOThI ¢ JAHHLIMHU, BKJIIOUAIONIYIO BhIPAKeHUS Se-
lect, insert, update u delete). JIyumuii crtocod onpeaenThb, OCBOUJIN JIU BhI
SQL, — mpoiiTu Kypc yrayojaenHoro usyuenunda SQL miau mpouynTarbh KHUTY
s mpoeccroHanoB. ITocse 3Toro 60JBITMHCTBO IOYYBCTBYET, UTO BOIIPOC
He HACTOJBKO XOPOIIIO 3HAKOM, KaK 9TO IPECTABJIAIOCE.

BoT ueM BaM MO:KeT IIOMOUYL COBEPIIIEHHOE BiIafeHe a3bIKoM SQL:

e TIporpamMmucTsl, paboTatolnue ¢ 6azaMy TaHHBIX, B KOHEUHOM CUeTe OT-
BEUAIOT 3a COOTBETCTBYIOIIYIO peasn3aliuio CIelu(@UKaIUil IIPpoeKTa
¥ 3a OOIIYI0 IMPOM3BOAUTEIbHOCTh CHUCTEeMBbI. JIydIliue mMporpaMMUCTHI
MOTYT CO3JaBaTh JIJaKOHUYHBIE U 3(heKkTuBHBIe SQL-BBIpasKeHUus, Ipa-
BUJILHO peajusyIoliue creluuKanuy IpoeKTa, He IIPUBOAA K IpobJe-
MaM IIPOU3BOAUTEIbHOCTH.

e AnmunucrpupoBanue BJl yacTo 06beJUHAET HECKOJIBKO HABBIKOB, BKJIIO-
yas npoeKTHupoBaHUe U peanusanuio BIl, mporpammupoBanue BJl u mHa-
crpoiiky BJl. UToOBI BBHITIOJHATE IOBCETHEBHBIE 3alaUl aJMUHUCTPUPO-
BaHWA, aJMUHUCTPATOPHI MTOJIKHEI B COBEPIIIEHCTBE BianeTh SQL-BbIpa-
JKeHUAMU YIIPABJIEHUA CXeMOM MaHHbBIX (TAKMMU KaK create table malter
index), a mpeBocxoaHOe 3HaAHME SQL-BhIpakeHUM M1 PaObOTHI C JaHHBI-
MU TIOMOXKeT HaXOAUTh HAWJIYUIllle pPellleHWs IPU IPOeKTHUPOBAHUU,
IpPOrpaMMHUPOBAHUM U HACTPOMKE.
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e CrenuaaucThl II0 BOIIPOCAM IPOU3BOAUTEIbHOCTH, KaK IPABUJIO, COTJIA-
MIAI0TCS, YTO OOJBIITMHCTBO MPOOJIEM TPOU3BOAUTEIBHOCTH 00YCIOBIIE-
HO ILJIOXO IpoayMaHHbBIMU SQL-BhIpaKeHUAMM, a He HeJOCTATKOM pe-
cypcoB cepBepa. OqHAKO IIpU BOBHUKHOBEHUU IPOOJIEM C ITPOU3BOIU-
TEJIbHOCTHIO OOBIUHO IPOKJIMHAIOT CEPBEP U 3aTEBAIOT AOPOrOCTOMAIINE
¥ HeHYKHble 00HOBJIEHUA 000PYJOBAHMSI.

e Xopoiro cupoekTupoBanuaa Bl moxHa OBITH JOBOJBHO IPOCTOM B HA-
BUTAIlUM, WHAYe Te, KTO ee peasusdyeT, OyAyT mesaTh omubOku. Yem
0oJIbIlle BHI 3HAETE O TOM, KakK OyAyT H3BJIEKaThCA NaHHbIe M3 Balllei
BII, Tem syuriie 6yayT pelieHuA, IPUHUMAaeMble BAMU Ha dTalle TPOeK-
TUPOBAHUA.

ITpu yrayb6aensnom nsyueHur SQL BbI ocMeInTeCh BLINTH 32 paMKH 0a30BO-
To A3bIKA, 3a/IeICTBOBAB CIIeIINAJIN3UPOBaHHBIe MHTeP(deiichkl 1 Ha0OPBI KO-
manna. Hanpumep, Baria peanusanusa SQL MoKeT IT03BOJIUTH TeHEPUPOBATH
mauuelie B (popmare XML (Extensible Markup Language — paciiupsaeMsblit
SABBIK PasMeTKH) IpAMo u3 3anpoca K BIl nnu coxpaHATh, TPOBOAUTH CUH-
TaKCUYECKUHA aHaAJIU3 U M3BJeKaThb JoKyMeHTHI XML. Bamra peanuzanusa
SQL MoikeT TaKiKe BKJIIOUATDH CIIEIUATbLHYI0 QYHKIIMOHAJIBHOCTD IJII Xpa-
HUJIUI TaHHBIX U 3aIIPOCOB K MHTEJJIEKTYAJbHBIM pecypcaM, TaKyio Kak
BO3MOJKHOCTh PAHKUPOBaHUA (Hampumep: «MokKakure MHe 10 ayurnmx
TIPOaBI[OB IIPOIILJIOTO Tofa» ). Kpome TOoro, BaM MOXKET IOHAZOOUTHCS B3a-
umozelicTBUe ¢ 00beKTHO-OPUEHTUPOBAHHBIMY A3BIKAMY IPOTPaMMUPOBA-
HUS, BKJIOYAA IPUMeHeHre CIenaJlbHbIX KOMaH/ AJA XpaHeHus, N3BJe-
YeHUA U CO3LaHUs 00bEeKTOB 1 KOJLIEKIINA 00beKToB. Hu ogHAa 13 3TUX TeM
OOBIYHO HE pacCMaTPUBAETCA B O3HAKOMUTEJbHBIX KHUrax 1mo SQL.

Cienyrolie KHUTY IIOMOTYT IIEPEUTH Ha CIEAYIOIUN YPOBeHDb B U3YUEHUU
SQL:

Camxeit Mumipa (Sanjay Mishra) u Anau Berou (Alan Beaulieu) «Mas-
tering Oracle SQL», Second Edition, O’Reilly, 2004.1

IToas Hrxo6ya (Paul DuBois) «MySQL Cookbook», O’Reilly, 2002.2

ITon Hunwsceu (Paul Nielsen) «Microsoft SQL Server 2000 Bible»,
Wiley, 2002.

MoikHO TaKKe IPOUTHU Kypc O0OyUEeHUA B OTHOM W3 CJHEAYIOINX YUeOHBIX
IEeHTPOB:

e Oracle University (kttp://education.oracle.com)
¢ Learning Tree International (http://www.learningtree.com)
® Microsoft Learning (learning)

e MySQL Training (training)

1 Camxeit Mumpa, Anau Beronu «Cexpetsr Oracle SQL», mepeson 1-ro usgaums,
Cumsoa-ILiroc, 2003.

2 Tlonpb iobya «MySQL. CoopHUK penentoB», Cumsoi-ITiatoc, 2004.
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MporpammMmunpoBaHue 6a3 gaHHbIX

Eciu BBI IPOrpaMMUCT, KeJIAoIUi J00aBUTh K CBOEMY IIpo(decCcroHab-
HOMY OarasKy yMeHHe OPraHM30BBIBAThb mocTyl K BJII, msyuenme SQL —
TOJBKO OJWH 13 KYCOUKOB 5TOr0 masJja. Hy:keH elre A3bIK MPOrpaMMHUPO-
Bauusa uau API, mosBosAoomuii co3gasars ceanckl ¢ BJl 1 B3auMoeiicTBoO-
BaTh ¢ Heit mocpencTBoM KoMmaua SQL. Mosker, BbI yike paboTaeTe ¢ s3bI-
KOM, 00JIaJalolliM 3TUMU BO3MOJKHOCTSAMM, a MOJKET, BaAM IIOHAaJ00MUTCS
momoaHuTenbHBIH API mnam npaiiBep. B Ta6a. D.1 mokasaHbI HEKOTOpBIE
BO3MOJKHOCTH, JOCTYIIHbIE B OCHOBHBIX S3LIKAX IPOrPaMMUPOBAHUA.

Tabauya D.1. Boamoxcrnocmu docmyna k B[

A3k mporpam-| API Onucanue

MHUPOBAaHUSA

Java Java Database Connectivity | HaGop umTepdeiicoB s B3ammo-
(JDBC) netictBuda ¢ BIl. Heo6xoxum JDBC-

npaiiBep (peasusanusa uHTepderi-
coB JDBC) npousBoauTes Barei
Bl uiu cTopoHHETO IPOU3BOAUTE-
g

C++ Oracle Call Interface (OCI) |HaGop 6ubauorex C/C++ mast co-
enuHeHUus ¢ 0aszon gaHHbIX Oracle
¥ BBIMIOJIHEHUA KoMaHa SQL

MySQL++ Ha6op 6ubanorex C++ nis coenu-
HeHUsa ¢ 0asoit gaHHbIXx MySQL u
BBINIOJIHEHU KoMaug SQL

RogueWave SourcePro DB | Ha6op 6ubauorex C++ mjsa coenu-
HeHuUd c 6asoil mamubix MySQL,
Oracle niu SQL Server (B Tom uuc-
Jie) 1 BBIMOJHeHuA KoMaua SQL

Perl DBI Moayas mas mocryma x MySQL,
SQL Server, Oracle m HeCcKOJIb-
kum apyrum CYB]Il mocpeacTBoM
enuHOTO MHTeP(heiica

Visual C++ Microsoft ActiveX® Data HaGop wunTepdeiicoB, mpemocTas-
Visual C# Objects .NET (ADO.NET) JIAIOIIUX CePBUCHI JOCTyIa K JaH-

Visual Basic HbIM 114 wiaTdopmsel .NET

Bce npusegennsnie B Ta0a. D.1 S3bIKKM IPOrPaMMUPOBAHUA SBIAIOTCA SI3bI-
Kamu ob1rero HadHaueHuA. Y Bcem uM i foctyna K B Hy»KeH JOTOJHYI-
TeJbHBIN ApaiiBep naIu Habop 6ubanoTek. OmMHAaKO eCTh APYTHe A3LIKHI, Pas-
paboTaHHBIE CIIeIIUAJIBHO s paboThl ¢ Bl u BRIOUaOIIe onIpe e e HHbIe
rKomauasl SQL (kax MmuHUMYM select, update, insert, delete, start transac-
tion, commit u rollback). B Ta6a. D.2 npuBegeHbI HEKOTOPBIE U3 OTUX A3BI-
KOB U OIIMCAHBI CPEeAbI, B KOTOPBIX OHU paboTaroT.
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Tabauya D.2. Cneyuaausupog8arHboie A3blKU NPOZPAMMUPOBAHUS 603 OAHHBLX

Azpik mporpammupoBanus | PazpadotTunk Cpena BBIOTHEHHU S
PL/SQL Oracle Oracle Database

Oracle Application Server
Transact-SQL Microsoft SQL Server
SQL2003 Stored Procedure| MySQL MySQL Server (Bepcuu 5.0 u BbI-
Language we)
PowerBuilder Sybase Sybase EAServer

Kiauents gyisgs Windows u UNIX
PowerHouse 4GL Cognos PowerHouse Application Server
Progress 4GL Progress Software| OpenEdge Database

OpenEdge Application Server

ITocnemmue Tpu a3bika B Tabi. D.2 — 9T0 A3BIKYM 00IIleT0 HA3HAUEHUSA, IIPEJi-
Ha3HaUeHHBbIe JJIA CO3JaHMs OM3HEC-IIPUJIOKEHUU, a IIepBble TPU, IIPeJo-
cTaBiseMble TpeMsa cepBepamMu B, paccMaTpuBaeMbIMU B TaHHOM KHUTe,
TI03BOJIAIOT (DOPMHUPOBATH MOAYJIN CIAEAYIOIIUX TUIIOB:

Xpanumvie npoyedypsL
WmenoBaHHBIE TOANIPOrPAMMEI, IPUHUMAOIIKE TTapaMeTPHhI.
XpaHnumvle QyHKUUU

NmenoBaHHBIe QYHKIINY, TPUHUMAIOIIME TapaMeTphl ¥ BO3BpAIIAIO-
e 3HAYEHUeE.

Tpuzzepot

Mopynu, aBTomaTmuecKku 3anmyckaemble cepBepoM BJl mipu ompeneses-
HOM COOBITHH, HAIIPUMEDP YAAJeHNN JaHHBIX U3 TOU MW MHOM TAOJIUIIHI.

Tpurreps! BBINOJHAIOTCA TOJbKO cepBepoM BJl, a xpaHUMBIEe ITPOIENYPhI
¥ QYHKIIUY BHIIIOJHAIOTCA B PaMKax ceanca BJl TOUHO Tak ke, KaK KOMaH-
61 SQL. ITockonbKy XpaHuMbIe (YHKIINYM BO3BPAIIAIOT 3HAUEHNE, OHU MO-
TYT BBI3BIBAThCA U3 SQL-BbIpaskeHUI BO BCEX CIAYyUaAAX, T/Ie MOYKET MCII0JIb-
30BaThCA CKaJMAPHBINA moasampoc. ia paborsl ¢ Oracle Database, SQL
Server nau MySQL meo6xoauMo 06A3aTeTHHO 03HAKOMUTHCS C OJHOM U3
CJIeoYyIOINX KHUT:

Moiiqun @urmep (Maydene Fisher) u ap. «JDBC API Tutorial and Refe-
rence», Third Edition (Yue6Hoe mocobue u cipaBounuk mo JDBC API,
3-e usnanue), Addison-Wesley, 2003.

Buan Tamuasron (Bill Hamilton) «ADO.NET Cookbook» O’Reilly,
2003.1

1 Buan Famunabron « ADO.NET. CoopHUK pelenToB AJasa nmpodeccuonaaon», CII6:
ITurep, 2004.
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Annuratop Hexapr (Alligator Descartes), Tum Banc (Tim Bunce) «Pro-
gramming the Perl DBI», O’Reilly, 2000.1

Crusen Peiiepiureitn (Steven Feuerstein) u Busn IIpu6sia (Bill Pribyl)
«Oracle PL/SQL Programming», Third Edition, O’Reilly, 2002.2

Ken Xengepcon (Ken Henderson) «The Guru’s Guide to Transact-
SQL», Addison-Wesley, 2000.3

Tak:Ke eCTh MHOKECTBO yUeOHBIX KYypPCOB II0 mporpamMupoBauuio BIl. x
MOXKHO HalT! B OJHOM U3 CJIEYIOIINX YUeOHBIX IIEHTPOB:

® Oracle University (kttp://education.oracle.com)

¢ Learning Tree International (http://www.learningtree.com)
e Microsoft Learning (learning)

e MySQL Training (training)

NpoekTupoBaHue b/

Ecau BuI HOBUUOK B SQL (a s mpexmosiarap, 4TO 9TO Tak), TO CKOpee BCcero
Oynere paboraTs ¢ uMmewnumucs B, mo kpaiineit mepe, monavasuay. OgHa-
KO ecJIU BHI TaKiKe OTBeuaeTe 3a paspaboTky B]I A cBoero mpoekTa, peKo-
MEeHAYI0 He IIPOCTO O3HAKOMUTHLCA C KPATKUM 0030pOM IIPOEKTUPOBAHUS
u HopMaausanuu B]l, mpuBeeHHBIM B I'JIaBe 2, a pACCMOTPETH 9TOT BOIIPOC
6osee BHUMaTeJbHO. Ha caMoM Jiesie eCTh HECKOJIBKO PA3HOBUIAHOCTEH MO-
nmeneit BII, kaskaasa U3 KOTOPBHIX UMeEET CelInaJIbHOe Ha3HAUeHNe:

Jlozuueckue modenu

OOGBIYHO 9TO IIpeancTaBJieHHEe BBICOKOI'O YPOBHA AeTaJIM3alluU OpraHua3a-
o1y 1 Cpeasl, B KOTOpOfI OCYILIIEeCTBJIAETCA NeATEeJIbHOCTb.

PYHKYUOHALbHBLE MOOeAU

OOBLIYHO 9TO TpeACTaBICHNE CPETHETO YPOBHA MeTAIU3aIlN OTAeJIHHOTO
CerMeHTa JeATeJTbHOCTY OPTraHM3aIlN; KaK IIPABUJIO, MCIIOJIbB3YETCA B 10~
IOJIHeHUE K clenu(puKamuy IPpoeKTa.

Dusuuecrkue modeau
OOBIYHO UCTIONB3YIOTCA AJA popmupoBanma BII.

Anvmunuctpatopa B, BO3MOMKHO, MHTEPECYIOT TOJbKO (husuuecKue Moje-
JIW, TOT/Ia KaK JIOTUUYECKME MOJIEJI YaCTO ABJIAIOTCA c(hepoil MHTEPECOB KOP-
HOPATUBHLIX apPXUTEKTOPOB (€CJr OpraHM3alluM IMOCUACTINBUJIOCH MMETh
KOMaHAy PaspaboTKU KOPIIOPATUBHON apXUTEKTOPHI).

1 Annuratop Hexapr u Tum Bauc «IIporpammupoBanue Ha Perl DBI», CumBou-
ILmioc, 2000.

2 C. ®etiepmreiin, B. IIpubsin «Oracle PL/SQL gas npodeccuoranos», Ilurep,
2003.

3 Ken Xeungepcon «IIpodeccuonanbaoe pykoBoacTBo mo Transact-SQL», ITuTep,
2005.
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Kaxk 0nI To HE OBLIO, IIpe:KIe ueM OpaThcs 3a BeIpasKeHuA create table, He-
00X0IMO CEePbEe3HO MOAYyMAaThL 00 MCIOJIb30BAHNY NHCTPYMEHTA MOIEINPO-
BaHUA JJIA IOCTPOEHUSA BU3YAJIbLHBIX Mozeseii. [Ipu codpanuu mogeneit Bl
OOBIYHO MCHOJIL3YeTCs OJHA U3 IBYX METOINK:

Modenuposarnue cyuiHocmeil u ceaseil (Entity-relationship, ER)

I/ICHOJII:SYETCH IIPaKTU4Y€CKU NCKJIIOUUTEJIbHO JJIA MOJEeJINPDOBaAHUA B,H

Modenuposatue ¢ ucnonb3o08anuem YHUGuUUUPo8aHH020 A3blKa MOOEAUDO-
eanusa (Unified Modeling Language, UML)

YHuBepcanbHBIE HHCTPYMEHT MOZEIUPOBAHUA IS PaspaboTKU 00b-
€KTHO-OPHEHTUPOBAHHOT'O IIPOIPAMMHOTI'0 00eCIIeUe N .

Ecau B]l npoeKTupyeTcs KaK 4acTh IPOEKTa II0 Pa3paboTKe 00 bEKTHO-0PH-
€HTHPOBAHHOTO IIPOTPAMMHOT0 o0eceueHNsI, KOMaHIa paspaboTKU MOKET
npuobpectu MHCTPYMeHT MogenaupoBanusa UML nida o6beKTHOTO MOZeIm-
poBaHUA, UTOOBI MCIOJB30BAThL €T0 U AJA mpoeKTupoBaHus BIl. Ecau BbI
BOJILHBI B BBIOOPE WMHCTPYMEHTapus, 0ojiee IOJE3HBIM MOYKET OKa3aTbCsA
oIuH 13 caenayionnx ER-MHCTPpYMeHTOB, CIOCOOHBIX (DOPMUPOBATE IIOJIHO-
dbyaKImUOHaNbHBIE cxeMbl Bll (BKaouasa TabaMIlbl, OTPAHUUYEHUSI, NHIEK-
CBI, IIPEJICTABJIEHUA U T. JI.) II0 OTHOMY HaKaTUIO KJIABUIIIN:

e ERwin Data Modeler (ER-MmozenupoBanme)

e Computer Associates (http://www.ca.com)

e ER/Studio (ER-mozenupoBaHue)

¢ Embarcadero Technologies (kttp://www.embarcadero.com)

¢ Rational Rose (UML-mozenupoBanue)

e IBM (http://www.ibm.com)

e Visio (u ER- mogenupoBanue, u UML-MozenupoBaHue)

e Microsoft (kttp://www.microsoft.com)

Huke npuBeieHbI ABe XOPOIIIKe KHUTH 110 IpoeKTupoBanuio BI1:

Maiixa I:x. Xepraugec (Michael J. Hernandez) «Database Design for
Mere Mortals: A Hands-on Guide to Relational Database Design», Se-
cond Edition (IIpoexTupoBaHue 6a3 JAaHHBIX IJIA MPOCTBIX CMEPTHBIX.
IIpakTuueckoe PYKOBOACTBO IO IPOEKTUPOBAHUIO PEJISIMOHHBIX 0a3
maHHbIX), Addison-Wesley, 2003.

Ipuxk x. Heitbypr (Eric J. Naiburg) u Pooept A. Makcumuyk (Robert
A. Maksimchuk) «UML for Database Design», Addison-Wesley, 2001.!

1 9puk H:x. Heitoypr u Pobepr A. Maxkcumuyk «IIpoekTupoBaHUe 6a3 JaHHBIX
¢ momoieio UML», Bunbawmc, 2002.
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HacTtponka 6a3 gaHHbIX

Hactpoiika Bl — sT0, 110 CyTH, HCKYCCTBO U HayKa BHIABJIEHUSA U YCTPaHe-

HUA Y3KUX MECT IPOU3BOAUTEIHLHOCTH B:

e IIpunoxxenuax, opranusyomux goctymn K Bl (SQL, 6;I0KMpoBKY, TpaH-
3aKIINN)

¢ Cxemax B[l (mpoekTupoBanme, MHAEKCAIIUA, CETMEHTUPOBAaHNE TAa0JINII)

e CepBepax Bl (koHGUrypanus cepBepoB, KypHaJINPOBaHUE, yIIpaBJje-
HUEe COeTUHEHNEeM )

e JlucKOBBIX MaccUBaxX, Ha KOTOPBIX xpaHATca Gaiasl Bl (korbuUrypa-
nuu RAID, onpeneene «TopAYNX» TOUEK)

e KomnbioTepax, Ha KOTOPBIX pacmojaraiorcs cepBepsl Bl (kouburypa-
U OIePaIMOHHOM CUCTeMbI, (DaiiJI0BbIe CCTEMBI)

¢ Cersax, pacupOCTPaHAIOIINX JaHHBIEe HA/C cepBepoB B/

BriaBieHre m ycTpaHeHUe Y3KUX MECT B 00OPYAOBAHUU M IIPOTPAMMHOM
obecIieueHN Y TAKO MINPOKOIT HOMEHKJIATYPhI MOYKET IIOKa3aThCs MMyTralole
CJIOJKHOH 3amaueii, HO 6OJIbIIIas YacTh PabOTHI OOBIUHO COCpemOTOUYeHAa Ha
cxeme Bl u sispike SQL, KOTOPBIHA UCIONB3YETCA MPUJIOKEHUAMHU JJIS TOC-
ryna K BJl. 9To HUKaK He IpeyMeHbIIIaeT 3HAUNMOCTH KOH(MDUTYPHUPOBAHUS
OIEPAIlMOHHONM CHUCTEMBI, YCTAHOBKH W KoH(pUrypupoBaHus cepsepa BII,
a TaKsKe KOMIIOHOBKHY PECYPCOB JaHHBIX B JUCKOBOM MacCHUBe, HO cXxeMbI B
U UCHOJIb3YyeMbIil s gocryna K HuM SQL — ropaszgo 6osiee fuHaMUYHBIE
KOMIIOHEHTBI CCTEMEI, T. €. YpeBATHI OOJBIITUM KOJUYECTBOM IIPOOIeM.

Bynb BbI IITATHBIN CIIEIIUAJKCT 10 BOIPOCAM IIPOU3BOAUTEIBLHOCTH, IIPO-
rpammuct BIl nin agmuauctpaTop B, B Kpyr Balieil OCHOBHOM JeATe b-
HOCTH II0 HaCTPOMKe BOUAYT:

e TIpocmoTp miama BbITTOSTHEeHUA SQL-BhIpakeHuil 11 moucka Headgdek-
TUBHBIX MOMEHTOB

e PagpaboTka crparernii MHAeKcAUN IJd obecredeHusa 3((PeKTUBHOTO
IOCTyIIa

e JlopaboTka mau mepenuchkiBanue SQL-BbIpakKeHUU C IeJbI0 TOBIUATH
Ha BBIOOD IJIaHA BHITIOJHEHU

Kak ymomuuanocs B riase 3, kaxxgasa B]l BKiouaeT KOMIIOHEHT IIOJ Ha-
3BaHUEM ONMUMUZAMOP 3ANPOCO8, 3afaueii KOTOPOTO ABJIAETCA BhIUKCIIE-
Hue SQL-BhIpakeHU 1 BHIOOD 3(h(HeKTUBHOTO OYTHU AOCTYyIIa K MHPOpPMA-
IIMOHHBIM pecypcaM AJA JOCTUKEHU JKeJlaeMbIX pe3yabTaToB. PesyabraT
paboThI ONITUMU3ATOPA — NJAAH 8blNOJHEeHUS, IOKA3bIBAIOIINI, KAKKUe pPe-
CypPChI B KaKOM IOPsSAAKe mcmoabadyioresa. Kasxaaa ua Tpex B, obey:xmae-
MBIX B KHUTE, BKJIOUAET MHCTPYMEHTHI MOJYUYEeHUS U IIPOCMOTPA IIIaHa
BeInoJIHeHUA SQL-BbIpaskeHus. Bam moHazoOuTcA HAYUYUTHLCS T'eHEPUPO-
BaTh U PaciIndpoBHIBATD MJIAHBI BHIIOJHEHUA 15 cBoeit BII.

IIpocTo uTOOH!I AATh BaM MOHATH, O UeM UIET PeUb, IIPUBOXKY CO3JaHHBIN
MySQL miaH BBITOJHEHUS AJA 3aIpOoca, OPTaHU3YIOIIEro JOCTYI K JABYM
TaOJIUIIAM:
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mysql> EXPLAIN SELECT c.fed_id, a.account_id, a.avail_balance
-> FROM account a INNER JOIN customer c
-> ON a.cust_id = c.cust_id
-> WHERE c.cust_type_cd = "I \G
KKk ok ok kX hkk Kk hk kX kkk kX kkkkkh |, [OW %%k Kk & % kK & &k & & & % k % & & % &k & & % % *
id: 1
select_type: SIMPLE
table: ¢
type: ALL
possible_keys: PRIMARY
key: NULL
key_len: NULL
ref: NULL
rows: 13
Extra: Using where
Kk ok xk Kk ok x ok Kk kxk Kk kkk Kk kxkxk D [OW %Kk %Kk %ok & Kk & %k & Kk & % &k & Kk & % &k % &k & % &
id: 1
select_type: SIMPLE
table: a
type: ref
possible_keys: fk_a_cust_id
key: fk_a_cust_id
key_len: 4
ref: bank.c.cust_id
rows: 1
Extra:
2 rows in set (0.00 sec)

YT006bI YBUAETH IIJIAH BBHIIOJHEHUSA 3TOTO 3aIpoca, s IPOCTO ITOCTABUI IIe-
pern BhIpaskeHmeM select KadeBoe ca0Bo explain (06bsICHUTE), T. €. CepBep
MOJyYWJI KOMaHAYy MOKAa3aTh IJIAH BBINOJHEHUA, a He Pe3yJIbTUPYIOIIUi
Habop 3ampoca. Ilman BKIOUaeT nBa sTana. IlepBhIil MOKa3bIBAET, KaK 0y-
JIeT OCYIIECTBIJIATHCA AOCTYI K Tabauile customer (BBIMOJHAETCA TOCTYI KO
BCEM CTPOKaM, IOCKOJBKY cToJibery cust_type_cd He mMmeeT mHAEKca). Bro-
poif TOKaskIBaeT, KaKk OyJeT OopraHm30BaH AOCTYH K Tabuuie account (mo-
CPeACTBOM BHeITHeTo KJjrtoua fk_a_cust_id). @opmMupoBaHue u pacumdpos-
Ka IJIAHOB BHIIIOJIHEHUA He ABJISAETCA IPeIMEeTOM PACCMOTPEHUS I BBOJ-
HOIM KHUTHU 1o SQL, moaToMy B KOHIIE TaHHOTO pasjiesa IPUBEIeHbI TMeIo-
myecad MCTOUHUKM (KHUTM ¥ yueOHBIe Kypchl). TaksKe B IpojasKe ecThb
HECKOJIbKO 3aMeYaTe/JbHbIX MHCTPYMEHTOB, KOTOPHIE IIOMOTYT CTPOUTD,
BBIUHCJIATH U HacTpauBaTh SQL-BrIpaskeHusa. BoT HeKoTOpbIe 13 HUX:

¢ Quest Central for Oracle u Quest Central for SQL Server

* Quest Software (http://www.quest.com)

e Embarcadero SQL Profiler

e Embarcadero Technologies (http://www.embarcadero.com)
¢ Oracle Enterprise Manager Tuning Pack
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Oracle Corporation (kttp://www.oracle.com)

Mo:KHO ITOPEeKOMEHI0BATh HECKOJIBKO XOPOIIUX KHUT [0 HACTPOMKE IIPO-
usBoguTeabHOCTH SQL:

Tomac Kaiir (Thomas Kyte) «Effective Oracle by Design», McGraw-
Hill Osborne Media, 2003.}

Kopu Munncan (Cary Millsap) u Hxxedd Xoast (Jeff Holt) «Optimiz-
ing Oracle Performance», O’Reilly, 2003.2

M:xepemu 3aBogubiii (Jeremy Zawodny) u Iepex Bammunr (Derek Ball-
ing) «High Performance MySQL» (BeicokonpousBoauteabubiit MySQL),
O’Reilly, 2004.

Ken HNuraaug (Ken England) «Microsoft SQL Server 2000 Perform-
ance Optimization and Tuning Handbook» (CripaBoYHUK 110 oITHMUI3a-

Y IPOM3BOAUTENbHOCTH U HacTpoiike Microsoft SQL Server 2000),
Digital Press, 2001.

Tax:ke ecTh MHOTO KYpPCOB IIO HaCTpOﬁRe IIPON3BOAUTEJTIBHOCTHU, IIPEOOC-
TaBJIAEMBIX CJIeJYIOIITMU y‘IeﬁHbIMI/I IIeHTpaMM:

Oracle University (http://education.oracle.com)

Learning Tree International (http://www.learningtree.com)
Microsoft Learning (learning)

MySQL Training (training)

AOMUHUCTpUpPOBaHME 6a3 JaHHbIX

AnvunuctpupoBanue B]l, Ha camom fmese, — MHOTOTpaHHAA 3ajava, KOTO-
Pad MOMKeT BKJIYATh UYTO YIOAHO WUJIN BCE M3 IIEPEUYNCJIeHHOI'0O HHUMKe:

YcranoBka u KoHpurypuposanue cepsepa Bl
IIpoekTupoBanue B/

IIporpammupoBanme BJ[, ocobeHHO XpaHUMBIX IPOIENYDP, DYHKIIMI
¥ TPUTTEPOB

Cucrema 6e3onacuoctu Bl]
PesepBHOE KOTUPOBaHUE U BOCCTAHOBJIEHNE

Hacrpoiika mpousBoguTe IbHOCTH

Oprasusanuy MOKPYyIIHee MOTYT HAHATH OJHOI0 MW HECKOJBbKUX CIIeIHa-
JINCTOB B KAXKJOH M3 BBIIIEYIOMSIHYTELIX obJiacTeii, a 00Jiee MeJIKKe YacTo
OKUJAIOT, UTO CO BCEM 3TUM cIIpaBuTca oguH agmuHuctpatop BII. Eciau Be
OyIeTe 3aHMMATBLCA IIPOEKTHPOBAHWEM, IIPOrPaMMUPOBAHMEM M HACTPOIi-
KOH, IOoYKaayiicra, 03HAaKOMbBTECH CO CIIMCKaMU MCTOUYHUKOB, IPUBEEeHHBI-

Tomac Kaiit «9dpdexTrnBHOE IpoeKTHpoBaHue npuiaoxkenuit Oracle», Jlopwu,
2006.
Kopu Munncan «Oracle. OnTumMusamus mpousBoguTeIbHOCTH » , CuMBoJI-ILTIOC,
2006.
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MU B OpeAbIAyIux paspenax. OpHako Bce agMuHUCTPATOPBI Bl MOMKHBI
IPOYUTATH O0IIIMe KHUTH I10 aIMUHUCTPUPOBAHUIO UJIU IPOUTHU KYPCHI, UTO-
OBI IpO(ecCOHAIbHO OBJIAIeTh 0a30BHIMY HaBBIKAMU aAMUHUCTPATOPA, Ta-
KUMU KaK YCTaHOBKA M KoHpurypuposanue B]l, co3manue mosib3oBaTeseit
¥ Ha3HAUeHWe MPUBUJIETU, CTPATern! Pe3ePBHOr0 KOIMPOBAHNUA 1 BOCCTA-
HOBJIEHUS, (hopMUPOBaHUE cXeM. EIle 0luH OCHOBHOM MCTOUYHUK AJIA aJMU-
HUCTPATOPOB — CIPABOYHOE PYKOBOZACTBO o SQL AJA MCIOIB3yeMOTO cep-
Bepa B]l, rme mpuBenen cunTaxkcuc SQL-BhIpaskeHUi yIIpaBaeHUs CXeMO,
TaKUX KaK create index m alter table. CamMble mOTyJIAPHEIE CIPABOYHUKN:

Kesun Jloyuu (Kevin Loney), Bo6 Bpua (Bob Bryla) «Oracle Database
10g DBA Handbook» (CupaBounuk agmuuucrparopa Oracle Database
10g), McGraw-Hill Osborne Media, 2004.

«MySQL Administrator’s Guide» , MySQL Press, 2004.!

Aurouu Cexseiipa (Anthony Sequeira), Bpaiian Annepman (Brian Al-
derman) «The SQL Server 2000 Book», Paraglyph, 2003.

Takke ecTb Macca KypcOB II0 afMUHUCTPUPOBAHUIO, IPEIOCTABISIEMBIX
CIAeAYIOIUMY YUeOHBIMU IIeHTPAMU:

¢ Oracle University (http://education.oracle.com)

e Learning Tree International (kttp://www.learningtree.com)
e Microsoft Learning (learning)

e MySQL Training (training)

dopmMmupoBaHme oT4eTOB

Ecnu BeI OTBeuaeTe 3a paspaboTKy u (popMUpPOBAHKE OTUETOB JJIA CBOEH Op-
raHU3aINN, BOT IBA CAMBIX BayKHBIX HABLIKA, KOTOPLIE CTOUT IIPUOOPECTH:

e 3HaHWe BO3SMOYKHOCTEN MeXaHM3Ma CO3JaHUSA OTUETOB, MCIIOJIb3YEeMbIX
B Ballleii opraHusanuu

e Biagenume B coBeplieHCcTBe peanusanueiir SQL, nCmoab3yeMoro Bamium
cepsepoMm Bl

XoTs GOJIBITUHCTBO NHCTPYMEHTOB CO3IaHUA OTUETOB IMpeTeHaAyeT Ha Gop-
mupoBanue SQL ma 6a3e BU3yaJILHOTO IIPEICTABIEHUA OTUETa, HACTOATEb-
HO PEKOMEHIYI0 UTHOPHPOBATH 9TY BO3MOYKHOCTb M CAMOCTOSTEIBHO CO3-
maBaTh SQL-BbIpakeHns OJA BCeX HETPUBUAJBHBIX OTUYETOB. B aTOM ciy-
yae BbI TOUYHO OyZeTe 3HATh, UTO OTIIpaBiasaeTcsa cepBepy BIl, u Bmocaexnct-
BUU CMOXKETe JIyUIlle MOAIeP:KUBATh U HACTPANBATh OTUETHI.

HexoTopble MeXaHU3MBI CO3LAHUSA OTUYETOB JOCTATOUHO I'MOKH B OTHOIIIE-
HUM IOJIYYEHUSA NaHHBIX IJIA OTYeTa, HO MHOTME MHCTPYMEHTHI TpeOyIoT,
4TOOBI BCE JAHHBIE OJHOTO OTYETA ObLIN C(POPMUPOBAHEI IIOCPEACTBOM OJHO-
ro 3ampoca. 'mybokoe nmounmanue SQL, ocobernHo moasampocos (riaasa 9),

1 «MySQL. PykoBoacTBO agsMUHUCTPaTOpa», Buasame, 2005.
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omepariinii paboTsl ¢ MHOKecTBaMu (TJiaBa 6) 1 ycaoBHOI ioruKu (rs1aBa 11),
TIO3BOJIUT CO3JaBaTh ropaso 6ojee U30IIPEeHHbIE OTYETHEI.

Cpej_m XOPOoImMMX KHUT II0 COCTaBJIEHUIO OTUETOB MOXXHO Ha3BaTh:

ITutep Basxbepn (Peter Blackburn), Yuasam Bou (William Vaughn)
«Hitchhiker’s Guide to SQL Server 2000 Reporting Services» (Pyko-
BoACTBO MmO cayskbam orueroB SQL Server 2000), Addison-Wesley,
2004.

Cungu Xaycon (Cindi Howson) «Business Objects: The Complete Refe-
rence» (Business Objects. ITonroe pyxoBoacTso), McGraw-Hill Osbor-
ne Media, 2003.

Heitn ®urngxepansn (Neil FitzGerald) u gp. «Special Edition Using
Crystal Reports 10» (McmoabsoBaume Crystal Reports 10. Cuernmainb-
Hoe usnanue), Pearson Education, 2004.
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bunbrpanusa, 86—89
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apudmMeTnUeCKue orepaTopsl, 135
aTOMHEIE yachkl, 141

b

6a3bI JaHHBIX
ER-guarpammer, 257
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order by, 45
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3ampocsl, 54—59
BBINIOJIHEeHe 6e3 6JI0KO0B, 29
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610KUpOBKa, 230
B3aUMOOJIOKUPOBKHU, 235
3aInucu u yTeHus, 231
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B3aUMOOJIOKMPOBKH, 235
BHCOKOCHEIE ToAbI, 149
BHeIIHUe KJjaoun, 17, 19
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HecyIIecTByoIue, 47
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BCceMUpHOe, 141
KOHG(UTrypamusa 4acoBbIX MOsCOB, 140
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BCTaBKa
JaHHBIX B Ta0IUIBI, 42
WHIEKCHI, 241
uHTepBaJbl, 147
KJIOYeBEIe CJIOBA, 58
IICEeBAOHUMEI CTOJIOIOB, 56
BCTpPOeHHBIEe QyHKIIUYU, 135
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BBIOOD
MeXaHU3MbI XpaHeHud, 237
TEeKCTOBBIE TUIIBI, 32
BBITIOJTHEHIE
3ampocsl, 51-53
0e3 0JIOKOB, 29
Tpausakmuu, 232—239
yCJI0OBHAs JIOTUKA, 216
BRIpa)KeHue case, 218—-229
BBIPAKEHUA
case, 218—-229
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insert, 43
update, coueranue c, 265
3HaueHusd, 44
select, 55
6JI0KuU 3ampoca, 54—59
paciiupenns, 259-265
update, coueranue c insert, 265
arperatuble QyHKIINY, 159
rpynnupoBka, 163
st paboTHI C JTaHHBIMU, 9
KJjaccsl, 20
0630p, 9
00JIacTh BUAUMOCTH, 168
nojs3amnpocsl, 168
Kak refepatopsl, 190
HecBsa3aHHBIE, 170—-179
npumeHeHue, 183-193
cBs3aHHbIe, 179—-183
Tunel, 169
IIOMCK, 83
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peryisapHbIe, IpUMeHenne, 85
COPTHPOBKA, 69
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arperatuble QyHKIIUT, 156—-161
BBIpasKeHusd, 163
obob1ienus, 163
10 HECKOJIbKUM cToJIbam, 162
10 OHOMY CTOJIOITY, 161
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CcpaBHEeHUeEe HeABHBIX U ABHBIX I'PYIII,
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TPYIIIBI
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IaHHbIE C OOJIBLIIINM 1 MAaJILIM
KapAuHAJIbHBIM YUCJIOM, 246—247
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TaHHBIE CO 3HaKoM, 139
naTa v BpeMs, 34
IaTwl, 35
BO3Bpaileunne, 147
KOMIIOHEHTHI, 142—143
HelelCTBUTeJIbHBIE IPeo0pa3oBanusd, 48
npeoOpasoBaHUA CTPOKH B maTy, 144
cosmanue, 145
dopmaTupoBanue, 35
IeKapTOBbI MIpOU3BeaeHns, 92
nmepeKpecTHbIe coefnHeHuA, 205—212
neKkpeTHOoe BpeMs, 140
IecATUYHBbIE TOUKHU (YUCJIOBBIE TUIIBL
IaHHBIX), 34
nuarpammsbl ER (cymiaocTeit u cBageir), 257
nuanas3oHbl
cTpoxu, 80
ycaoBus, 77
IOCTYII
0asbl JaHHBIX, 292
TpaH3aKIuu, 232—239
nyOoaupyrole 3HaUeHU
orepaTopsl 00 beguHeHUs, 113
CTPOKY, YHUUTOXKeHue, 57

E

ecTecTBeHHbIE coequHeHuA, 212—-214

3

3aBepIlleHre TpaH3aKkIuil, 235
3arpyska JaHHBIX YacoBoro mosica MySQL,
142
3aMeCTUTEJIN, YUCJIOBbIE AJI COPTUPOBKH,
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3amnuch, 19
3amoJHEHUE
croJiooB tTuna datetime, 144
CTOJIOIIOB, CO3JaHNE CTPOK, 123
Tabani, 42—45
3amnpocsl, 51
6J10KHU, 54—59
from, 59-63
group by, 65
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limit, 259
order by, 66—70
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BBITIOJIHEeHUE 6e3 0JIOKOB, 29
BBINIOJIHEHME, 51-53
TPYyOIUPOBKa, 153—155
uHAEeKCch, 240—-251
KOHTPOJIb Bepcuii, 231
MHoromnoJb3oBaTeabckue B, 230
00BeIMHEeHN A
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mpeacrasieHusd, 60
paHKupylomue, 262
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BHeIllHue, 198

ecTecTBeHHEBIE, 212—-214

nepexpectubie, 206
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ycaosusd, 105

9KBU-/HEIKBUCOEAUHEHUST,

103-105
cocTaBHbIE, 112
IpaBuUjia IPUMEeHEeHUs Oleparui
¢ MHOKecTBamu, 118—-121
yCJIOBHAs JIOTHKA, 216
BBIpa)KeHue case, 218—-229
3amycK
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BO3MOJKHOCTH aBTOIIpUpAaIeHus, 43
Tpausakmuu, 233
3HAUEHUA
insert, BoIpakenue, 44
null

arperatubie GyHKmun, 160

BBIpa)KeHudA case, 228

omnucanue, 40

dunbrpanusa, 86—89
mpeobpasoBaHme, 151
CTOJIOIBI, IIOUCK U YCTPaHEeHUe

HeIoJIaoK, 47
VHUKaJIbHbBIE, moAcYeT, 158

n

repapxuu ¢ OMHUM U HECKOJbKUMU
ponurtensamu, 15-16

uepapxuueckue cucremsl BII, 14
u3MeHeHUue

IaHHBIX C IOMOIIILIO YCJIOBU paBeHCTBA,

77

3aIIPOChl, BHYTPEHHNE COeqUHEe s, 93
uHIEeKCH, 240—-251

outosnIie, 246

mopuduranusa, 250

Ha ocHOBe B-nmepeBa, 245

orpaHuyeHusd, 252

110 BceMy TeKCTy, 247

npuMeHenue, 247

IIpocMoTp, Komauga show, 242

cosmanue, 241

cocTaBHBIE, 244

TUIIBL, 245

ynanenue, 243

ysJIbl, 245

YHUKaJIbHBIE, 243
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UHCTPYMEHTHI
Oracle Text, 247
YTUJINTa KOMaHJHOM cTpoKu mysql, 22
create table, Beipaskenue, 39
npuMmeHeHue, 28
UHTEePBAJbL
BCTaBKa, 147
THUIEL, 147
HCTOYHUKU, 289
0a3bl JaHHBIX
agMUHUCTPUpPOBaHUE, 298
HACTPOIKa, 296
mporpaMMupoBaHue, 292
IpoeKTupoBanue, 294
¢dopMupoBaHUE OTUETOB, 299
yrayoaernsrii SQL, 290
WCTOYHUKY JaHHBIX
mopazamnpocsl, 184

K

KaBBLIUKH, BHYTPU CTPOKH, 125
KacKagHble
obHoBIEeHUSA, 254
orpaHuueHus, 253
KJIaBUATYPHI, CIIeIUaJIbHbIe CHMBOJbI, 125
KJIacChl, BeIpaskeHus, 20
KJIIOUEBHIE CJI0Ba
distinct, 58
select, 58
BCTaBKa, 58
KJIIOUN
BHeIIHUe, 17
ER-guarpammei, 257
HecyIecTByoIue, 47
orpaHuuenusd, 41, 251
pexypcuBHbIe, 102
mnepBUYHEIE, 16
HeYHUKaJbHbBIE, 47
orpanndenusd, 39, 251
cocTraBHbIe, 17
Koan, E. ®., 16, 19
KOMAaHIbI
commit, 232, 235
replace, 3amerenue, 266
rollback, 232, 235
show, nugexcsr, 242
KOMOMHUPOBaHMEe HECKOJbKO Tabiuir, 112
KOMIIOHEHTHI
martel, 142, 143
dopwmars! gar, 35
KOHTPOJIb Bepcuit, 231
KoH(purypammua
6asbl ganaberx MySQL, 28
Ha00pPHI CHMBOJIOB IO YMOJUAHUIO, 31

N

JIEBOCTOPOHHIE BHEIIIHNE COequHeHuA, 199
JINCThsA, 245

JATEepPaasbl, 55

Joruyeckue Mozaeau, 294

M

MacTep KOHPUrypanum, 3amyck, 28
MaciiTab (TUIIBI C LIaBaoIei Toukoii), 34
MeTagaHHBIE, 21
MeXaHU3MbI XpaHeHus, 231

Archive, 237

BDB, 237

InnoDB, 237

MEMORY, 237

Merge, 237

MyISAM, 237

NDB, 237

BBIGOD, 237
MHOT00aMTOBBIE HAOOPHI CUMBOJIOB, 30
MHOromoab3oBaTeabckue B, 230
MHOJKECTBa

HellepeKpbIBaoIuecs, 115

0030p, 108-112

omepartopsl, 112-118

IIpaBUJIa IPUMEHEHUA OIlepaluii,

118-121

MoOOu(PUKAIIUAA

WHAEKCOB, 250

Taban, 42—45

H

Hab0p CUMBOJIOB aHTJINICKOTO A3bIKa, 30
Ha00PBI CUMBOJIOB 10 YMOJIUaHUIO,
ompenenenue, 31
HacTpoiika 6a3 faHHBIX, 296
HanuoHa/IbHBIA HHCTUTYT CTAHAAPTU3AIIN
CIIIA, 19
HeIeHCTBUTEIbHbIE IPeo0pa3oBaHuA
IaHHBIX, 48
HemIepeKphIBalOIIeca MHOMKeCTBa, 115
HempoleaypPHbIe I3bIKU IPOrpaMMUPO-
BaHUdA, 21
HepeJNANMUOHHbIE CUCTEeMbI 0a3 TaHHbBIX, 14
HeCcBA3aHHBIE IT0A3anpockl, 170-179
HECKOJIbKO CTOJIOIIOB
HHIEKCHI, 244
moxasamnpocsr, 177
HECKOJIbKO TalJINIT
3aIIPOCHI
PeKypcuBHBIE coequHeHus1, 102
coegquHenusd, 90—-97
Tpex uiau OoJiee Taduaui, 97-102
ycaoBusd, 105
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9KBU-/HedKBUcoeanHeHNUs1, 103—105
orepaTopsl 00beguHeHnsT, 112
ynasneHnue/o6HOBIEHUE, 269—-271
HECKOJIbKO yCJIOBHUIT, CKOOKH (), 73
HeCYIIeCTBYIOIe BHEIIHNE KJIoun, 47
HEeYHUKAJbHBIE IEPBUYHBIE KJIIOUM, 47
HesKBHcoenuHeHusa, 103-105
HesIBHBIE I'PyNNObL, 157
HOpMasnmuaanus, 18, 37
HYJIb,

aprymesTsI 6oubimne, 133

OIINOKY JleJIeHUs Ha HYJIb, 226

0

00J1aCTb BUAUMOCTH, BhIpaKenus, 168
00HOBJIEHUSA
IaHHBIX TAa0uIL, 45
KacKajgHble, 254
HECKOJIBKO Tabmuil, 269-271
ynopspoueHHbIe, 267—-268
yCJIOBHBIE, 227
000011eHNsT, TPYIIUPOBKa, 163
obowenuHeHus, 109
9KBU-/HedKBUcoeanHeHuA, 103-105
orpaHuuenus, 39, 251-256
BHeIIHNE KJoun, 41
MHIEKCHI, 252
KacKkagHble, 253
epBUYHBIE KIOUN, 39
IpoBepOYHEIE, 39
cospanue, 252
YHUKaJIbHOCTH, 251
(opmupoBanue, 253
OQHOAPI'YMEHTHbIE YNCJIOBbIe PYHKIINH,
135
OKpYyIJIeHUE
IIo ImeJbix, 137
yucen, 138
omepaTopsl, 133
all, 174
any, 176
between, 78
except, 116
exists, 181
in, 172
intersect, 115
like, 130
not in, 82
not, mpumenenue, 74
regexp, 130
union, 112
apudmerudeckue, 135
KouKarenanuu (+), 133
obbenuHeHUs, 112
mnepecevenus, 115

paboTsl ¢ MHOKecTBamMu, 112—-118
ycJaoBus, co3ganue, 15
omnepanuu
pasuocTtu, 109
¢ MHOKecTBamu, 108—112
npasuia, 118-121
omnmucanme
null, 40
IICeBAOHMMBI Ta0 I, 62
coequHEHME 3aIpocoB, 90—-97
CTOJIOILI CUMBOJILHOrO THHa, 30
ONITUMM3ATOPHI, 21
ONTUMU3AN A Tabuil, 37
OIleHKAa ycaoBuii, 712—75
IBYX U TPeX yCJOBU, 73
omubxu, 226
IeJIeHUs Ha HYJb, 226
KacKaJHble OTpaHuueHusd, 253

n

mapaMeTrpsl, 0J10K limit, 261
IapoJIN, UHCTPYMEHT KOMAHIHOMN CTPOKH
mysal, 29
epBUYHBIE KJI0YM, 16
HeyHUKaJbHbIE, 47
orpanunuenus, 39, 251
nepeKpecTHbIe coequHeHud, 92, 205—-212
ImepexkphIBaoIecs Tanubie, 113, 116
nepeceuenus, 109
ILJIaH BHIIOJIHEHUs, 52
OA3aITPOChI
KaK MCTOYHUKU JaHHBIX, 184
B ycyoBuax ¢unbrpanuu, 189
BO3Bpallaolue HeCKOJIbKO CTPOK, 171
BO3BpaIlaIue oauH croJber, 171
rpynnupoBska, 188
KaK reHepaTopsl BeIpaskeHuii, 190
HECKOJbKO CTOJIOOB, 177
o0630p, 168
OpUEeHTUPOBaHHBIE Ha 3ajauu, 187
npuMeHeHue, 81, 183—-193
cranAapHbie, 170
TabJIUIBI, IPUMEeHEeHne B KauecTse, 99
TabanuIbl, DOPMUPYEMBbIEe ITOA3aIpoca-
mu, 59
THUIIBI, 169
HecBsa3aHHBIE, 170-179
cBaA3aHHBIEe, 179-183
IMOJICUeT YHUKAJIBHBIX 3HAaUeHui1, 158
OUCK
6sroxu limit, 260
BBIDa’KeHusd, 83
case, 218
CHMBOJIBI MACKH, 83
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OUCK U yCTPaHeHue HelmoJaag0K
BBIpaYKeHus, 46
3HAYEHUS CTOJIOIOB, 47
OIIMOKY [TeJIeHU S Ha HYJIb, 226
MIOJIOMKUTENbHBIE 3HAYCHUA, JaHHLIE CO
3HaKom, 139
OJIL30BaTEIN
MHoromnoJb3oBateabckue B, 230
Tpausaknum, 232—239
TMOPALOK COPTUPOBKH 110 BO3PACTAHUIO
" yObIBaHMIO, 68
mocJjenoBaTeIbHOCTH, 43
TOCTPOEHE CTPOK CMBOJI 32 CUMBOJIOM,
127
IPaBOCTOPOHHIUE BHEIITHIE COeUHEeHN s,
199
peacTaBJIeHUA, 3aIPOCkI, 60
npeobpa3oBaHus
3HayeHusd, 151
HeleNCTBUTEIbHBIE ATk, 48
CTPOKU B faTy, 144
dyurnum, 151
IpUMeHeHue
BpeMeHHbIe faHuble, 140142
WHIEKCHI, 247
WHCTPYMEHT KOMaHAHOMN CTPOKYU mysql,
28
MHO’KecTBa, 108-112
omepaTtopsl, 112-118
omeparop not, 74
nopsanpocsl, 81, 183-193
B KauecTse Tadau, 99
mpasuia, 118-121
peryJisipHbIe BhIpasKeHus, 85
CHMBOJIBI MacKu, 83
CTPOKOBHIe aHHbBIE, 122—-135
IpOBEpPKa CyIllecTBOBaHUA, 224
IPOBEPOUYHBIE OrPAHUYEHU, 39
IPOBEPOUYHbIEe OTPAHUYEHUA IE€JOCTHOCTH,
251
nporpammupoBanue BJl, 292
IPOeKTUpPOBaHue, 36
0as3nl JaHHBIX, 294
Tabanis, 36
IPOMEXKYTOUHbBIE PE3yIbTUPYIOIINE
Habopsl, 99
IPOCMOTP UHIEKCOB, 242
IpOoCThIe BEIpaxKenus case, 220
npouesypHbIe A3bIKU IPOIPAaMMUPOBAHNUA,
21
TICEeBAOHUMBI
CTOJIOIILI, BCTABKA, 56
TabauIbl, 00befUHEHUE, 62

P

pabora

C BpeMeHHBIMU JaHHbIMU, 147—-151

C JaHHBIMU

C IIOMOIIIBIO CBABAHHBIX I10/13aIIPOCOB,
182
dopmupoBaHue rpymi, 161-165

co cTpokamu, 127
pasMepbl TEKCTOBBIX TUIIOB, 32
PaHKUPYIOITe 3alPOChI, 262
paciupenusi, BeIpaskenusa select, 259-265
peryiasipHble BHIDasKeHUdA, IpUMeHeHue, 85
peKuM aBToOMaTU4ecKoi purcamuu, 234
pesyabTUpyoIe Habopsl, 19

BBIpaKeHus case, 221

IIPOMEXKYTOUYHEBIE, 99

cocTaBHBIE 3aIIPOCHI, COPTHUPOBKA, 118
PEKOMEHJAINY K OlleparuaM

¢ MHOXKecTBamu, 112

PeKypCUBHBIE

HesKBHucoequHeHus1, 103

BHeIlIHMe Koy, 102

BHEIIHNe coeanHenns, 203

coeguHeHusa, 102
penAanuouHble 6a3bl JaHHBIX, 16, 24

C

CcBsA3aHHBIE IToA3anpock, 170, 179-183
CBA3U
ER-guarpammer, 257
TabauIbl, 61
ceJIeKTUBHAsA arperanus, 222
cepBepsI
MySQL, ycranoBka, 27
arperatubie QyHKIum, 156—161
6JsI0KupoBKa, 230
ecTeCTBeHHBbIe coequHenusa, 212—-214
UHIEKCEHI, IIPOCMOTP, 242
CHUHTaKcuc coeguuenus SQLI2, 95
TpaH3aKI[UU
3aBepiienue, 235
3alycK, 233
TOYKHU COXPaHeHus, 236
ceTeBbIe 0as3bl JAHHBIX, 15
CHMBOJIBL
MAacCKu, IpUMeHeHue, 83
cuenuaabHbIe, hopMaTupoBanue, 125
TUIBI JaHHBIX
CHAR, 122
CLOB, 123
Text, 123
Varchar, 123
IprMeHeHue CTPOK, 122—-135
CUMBOJIbHBIE, 30—33
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CUHTAKCUC
ANSI, coeguuenue, 95
BBIpa’KeHU case, 218
coenmuenus SQL9I2, 95

cucTeMbl 6a3 JaHHBIX, 13

CKaJIApHbIe moA3anpockl, 170

cJI0Bapu JaHHBIX, 20

coenuHenusa, 90-97
ANSI-cunTakcuc, 95
BHemHHue, 195-205

pexypcuBHbIe, 203
CpaBHEHUE JIEBOCTOPOHHUX
U IPAaBOCTOPOHHUX, 199
Tpexcroponuue, 201
ycJ0BHAs JIOTHKA, 216
ecrecTBeHHbIE, 212—-214
mepekpectHbie, 205—212
pexypcuBHbIle, 102
Tpex uiau 6oJiee Tabduir, 97-102
ycaoBus, 105

co3ganue
BpeMeHHbIe [aHuble, 142—-147
BBIPAKEHUS YIIPABJIEHUS CXeMOM

IaHHBIX, 38
marel, 145
coCTaBHBIE UHAEKCHI, 244
cTpoxu, 123
ycaoBus, 75
OTYETOB
MHoTromnoab3oBaTesnbeKkue BT, 230
¢dopmupoBanue, 299
rabaunel, 185, 206

COOTBETCTBUE
CHUMBOJIBI MacKu, 83
ycyoBus, 83

comocrasJyenue, 80

COPTUPOBKA
BBIpasKeHus, 69
TMOPAAOK COPTUPOBKY I10 YOBIBAHUIO/

BO3pacTaHuIo, 68
pesyJbTaToB COCTABHOIO 3ampoca, 118
comocrasiaenue, 80
YKCJIOBBIE 3aMEeCTUTENH, 10

cocTaBHBIE 3aIIpPochl, 112
IIpaBuUJia IPUMEHEHUs Oleparuii

¢ MHOKecTBamu, 118-121

cocTaBHBIE KJoun, 17

coueTaHUe
610108 limit/order by, 260
BeIpasKeHui insert/update, 265

CpeZCTBa NHTEIPUPOBAHUA, 22

CCBLIKY OCHOBHOI'O 3ampoca, 60

CTapIINHCTBO, OIlepalyu C MHOXXeCcTBaMu,

119

CTeleHU AeTaTn3aInu 0JJOKMPOBOUHBIX
3aMKOB, 231
croJbnpl, 16, 18
null, 40
BpPEeMeHHEIE JaHHEbIE, 36
rPpyIINPOBKA,
110 HECKOJILKHUM cToa0mam, 162
10 OZHOMY CTOJIOIY, 161
IaHHBIE CO 3HAKOM, 139
ecTeCTBeHHBbIe coequHennusa, 212—-214
3amoJiHeHue, 123
3HAUYEHUs, [IOUCK U YCTPaHEeHue
HeIoJIafoK, 47
WHIEKCEI, BCTaBKa, 241
HECKOJIbKO CTOJIOI[OB
UHIEKChI, 244
moxasanpocsr, 177
orpanunueHus, 251-256
IIO3aIPOCHI, BO3BPAIIAIOIINE OAUH
croiber, 171
IIPOBEPOYHbBIE OTPAHNYEHNS, 39
IICeBAOHNMBI, BCTaBKa, H6
CHMBOJIBHOTI'O THUIIA, onmucanue, 30
tuna datetime, zamoanenue, 144
CcTpoKH, 16, 19
arperatuble QyHKIUT, 156-161
6Jiok limit, 2569
6JioKuUpoBanme, 231
BHeIIIHNeE coefuHeHns1, 195—-205
BpeMeHHEbIe JaHHble, co3naHue, 142
BCTpPOeHHBIE QyHKIUYU, 127
nuanasousl, 80
IyO6IMKAaThl, YHUUTOXKeHue, 57
IMO3aIPOCHI, BO3BPAIIAIOIIIE
HECKOJIBKO CTPOK, 171
mpeobpasoBanme, 151
CTDPOKH B garty, 144
npuMeHenue, 122—-135
pabora, 127
CHUMBOJIBI MACKH, IIPUMeHeHUe, 83
co3manue, 123
yceuenue, 123
GyHKIUN
BO3BpAIIaoIye CTPOKU, 131
BO3Bpallammue umucaa, 127
BO3BpaIlenne, 149
9KpaHUpoBaHue Koma, 124
CyIllecTBOBaHUe, IPOBEpKa, 224
cyIiHocTH, 18
CXEeMBbI
0aHKOBCKUe, 49
BBIpaKeHusd, 9
co3manue, 38
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Tabaunsl, 16, 19, 231
ER-pguarpamwmer, 257
6JI0KU
from, 59-63
group by, 65
having, 65
order by, 66—-70
where, 63—-65
6si0KMpoBaHue, 231
BHeIIIHMNe coequHeHns1, 195—-205
pexypcuBHbIe, 203
CpaBHEHUE JIEBOCTOPOHHUX
¥ IPaBOCTOPOHHUX, 199
TpexcropoHHue, 201
yCJIOBHAS JIOTHKA, 216
ecTeCTBEHHBIE coefuHeHus, 212—-214
3amnosiHeHnue, 42—45
u3roToBJyieHue, 185
uHAEeKCch, 240—-251
mMopubukanusa, 42—45
obuoBJIEHUE, 45
orpanuuenus, 251-256
orepaTopsl 00 beguHeHUs, 112
coeguuenus, 90—-97
peKypcuBHBIE, 102
Tpex miu 6osiee Tadbauil, 97-102
ycaoBus, 105
9KBU-/HedKBUcoeanHeHNs1, 103—105
ONTUMUBANUA, 37
mepeKpecTHEIe coequHeHnsa, 205—212
moAsamnpocsl, 59, 168
HecBA3aHHBIE, 170-179
npumeHenue, 99, 183-193
cBsA3aHHBIE, 179-183
THUIBI, 169
IPOEeKTUpPOBaHUE, 36
IICEeBAOHUMEI, OIIucanue, 62
PEeKOMEeHJAINY K OIleparusaM
c MHOKecTBamu, 112
cBs3u, 61
cospanue, 36—42, 185, 206
ynagenue, 46
TEKCT
UHAEKCHI, 247
pasmep, 32
TUIIBI, 32
TeHIeHI[UN, TPYIINPOBKa, 153—155
Teopusi, MHOKecTBa, 108—112
TEPMHUHOJOTU 0a3 JaHHBIX, 18
THIIBI
IaHHbIX, 30—36
CHAR, 122
CLOB, 123
Text, 123

Varchar, 123
BpeMeHHEbIe, 34—36
nmpuMeHeHue CTPOK, 122—135
cuMBOJbHBIE, 30—33
C ILIaBaloIIe TOuKoll, 34
yuciaoBele, 33—34
WHIEKCOB, 245
WHTEPBaJoB, 147
obbenuHeHuii, 90
orpanudenuii, 251-256
mojasamnpocsr, 169
HecBA3aHHBIE, 170-179
cBs3aHHbIe, 179-183
TeKcTa, 32
ycaoBuit, 75—86
TOYKHU COXpaHeHudd (TpaHsaxknuu), 236
TOYHOCTH YHCeJI ¢ IIJIaBalollei TOuKoit, 34
yupasienne, 137
Tpansaxknuu, 232-239
3aBepIieHue, 235
3amnyck, 233
MHOTrOomoJb30Bareabekue BII, 230
ceJIeKTUBHAdA arperanusd, 223
TOYKU COXpaHeHus, 236
TpaHchopMaIuu, Pe3yJIbTUPYIOIIIe
HabopsI, 221
TPEeXCTOPOHHUE BHEIIIHNE coefnHenus, 201

y

yrayb6aenusiit SQL, 290
yaajeHue

IaHHBIX TabJuil, 46

WHIEKCOB, 243

MHOTroTabJanuHoe, 269—-271
yoajeHus

ynopsnoueHHble, 267-268
y3JIbI BETBJIEHUA, UHAEKCHI, 245
yHUBepcaibHoe riodanbHoe Bpems (UTC),

141
YHUKaJbHBIE 3HAUEHUS, IToacyeT, 158
YHUKAaJbHBIE NHAEKCHI, 243
YHUUYTOKeHNe Ny0JIuKaTOB, 57
yIOpPAJOUYEHHbIE YIaJIeH!A/00HOBIEHNUS,
267-268

yIIpaBJieHIe TOYHOCThIO unces, 137
YPOBHU OJIOKMPOBOUYHBIX 3aMKOB, 231
yceueHUre CTPOK, 123
ycaoBUSA

TPYyIIIoBo# GuiasTp, 165

HepaBeHCTBAa, 76

OIleHKa, 712—T75

moj3amnpock! B puabTpe, 189

paBeHcTBa, 76

COeUHEHUS, CDAaBHEHUE C YCIOBUIAMU

dunprpanuu, 105
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co3maHue, 75

TUbl, 75—86

¢GuabTpuI, 63

ujgeHcTBa, 80
yCJIOBHAS JIOTHKA, 216

BBIpa)KeHue case, 218—229
YCJIOBHBIE 00HOBJIeHUA, 227
ycranoska MySQL, 27
YTUINTA KOMaHIHOI cTpoKu mysql, 22

(0]

¢usuueckue mogenu, 294
duibTpanua
null, 86—89
rpymnnsl, 155, 165
ycaoBus, 63
OoLeHKa, 12-T75
moasamnpock, 189
cosnmaHue, 75
CpaBHEHUE C YCIOBUAMU COeJUHEHNA,
105
TUIbI, 15—86
¢dopmMaTupoBaHue
maTel, 35, 144
UHAEKCHI, 241
orpaHmueHus, 252
npexacTasiaeHusd, 60
coCTaBHBIE UHIEKCHI, 244
crelnuaabHbIe CHMBOJBI, 125
Tabani, 36—42
¢dopMupoBaHUEe
rpynnsl, 161-165
orpaHuueHnus, 253
oTueThbl, 299
yucJIOBbIE JaHHBIE, 135—139
YHCJIOBBIX KJIOueit, 42
GyHKIIUN
cast(), 144, 151
ceil(), 137
char(), 127
concat(), 127, 132
convert_tz(), 149
count(), 155
count(*), 155
date_add(), 149, 208
datediff(), 150
extract(), 149
floor(), 137
getutcdate(), 141
last_day(), 148
length(), 128
locate(), 129
mod(), 136
new_time(), 149
now(), 29

position(), 128

pow(), 136

quote(), 125

replace(), 134

round(), 137

sign(), 139

stremp(), 129

str_to_date(), 145

stuff(), 134

truncate(), 138

arperarusle, 156161

IaThl
Bo3Bparlenue, 147
coszanue, 145

OLHOAPTYMEHTHBIE YMCJIOBEIE, 135

npeobpasoBanusd, 151

CTPOKU, BO3Bpalienue, 127, 149

yucia, BosBparlenue, 150

dyHKIIMOHATbHEBIE MOAe U, 294

X

XpaHeHUe 6a3 faHHBIX, 14

L

IeJIOUNCIeHHbIe TUIIBI, 33
OKpyrJieHue 10, 137

y

yacoBble mmosca, 140
MySQL, 142
qucia
OKpyryeHue, 138
CTPOKOBbIE (DYHKIINU, BO3BPAIIIAIOIINE,
128
TOYHOCTD, yIpaByeHue, 137
(GyHKIINN, Bo3BpamIaimue, 150
YMCJIOBBIE
BCTpoeHHbIe GyHKIMU, 135
manHble, popMupoBanue, 135—-139
3aMeCTUTENN, COPTUPOBKA, 10
KJroun, (oopMupoBanue, 42
THUIBI JaHHBIX, 33—34
yJIeHbl, mogcueT, 158

3

sKBHUcoenuHeHus, 103—105
9KpaHUpPOBaHUE CUMBOJIOB B CTPOKax, 124

f

ABHBIE Ipynmbl, 157

A3BIKY IIPOrpaMMUPOBaHus, 21—-22
PL/SQL, 22
TransactSQL, 22
6a3bl JaHHBIX, 292
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