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NMpeauncnoBue

SABLIKM IpOrpaMMUPOBAHUA IIOCTOAHHO IIOABISAIOTCA U MCUYE3aI0T, I OUEeHb
HEeMHOTHEe M3 COBPEMEHHBIX SA3BIKOB MMeIOT 0ojee uem 10-JIeTHIOIO MCTO-
puio. Cpenu moaroxureseit Mmosxkuo HazBaTh KOBOJI, KOTOphI#T 10 CUX TIOD
IOBOJILHO IMMMPOKO KCIIOJb3yeTCA B MINH(PEHMOBHIX cpexax, u C, Io-
IIpeKHEeMY BeCchMa IIONYJIAPHBIN IPpU paspaboTKe OMepalMOHHBIX CHCTEM,
CcepBepoOB U BCTPOEHHBIX cucTeM. B oOisacTu 6a3 maHHBIX 9T0 SQL, KopHHI
KOTOPOTO YXOAAT B nayekue 1970-e.

SQL — a3bIK A GOPMUPOBAHUSA, MAHUITYJINPOBAHUA U U3BJIEUECHUA JAH-
HBIX 13 pendnuonnoit BJl. OnHa M3 TPUYNH HNOMYJIIPHOCTH PEIAIUOHHBIX
Bl B ToM, uTO, OyAyYM IPaBUJIHLHO CIPOEKTUPOBAHHBIMU, OHU MOTYT OTIePHU-
poBaTh THTAHTCKUMH 00beMaMU JaHHBIX. B pabore ¢ 60ablmuMy HabopaMu
ITaHHBIX SQL HamoMuHAaeT COBpeMeHHYI0 IU(ppPOBYy0 (OTOKAMEPY C MOII-
HBIM 00'beKTUBOM: OH ITO3BOJIAET IPOCMATPUBATE O0JIbITIIIE 00bEMBI JAHHBIX
WJIN MepeiiTH K «KPYIHOMY ILJIaHY», T. €. COOKYCHUPOBATHCA HA OTAEIbHBIX
CTpOKax (IOJBJIACTHO W BCE, UTO MEXKJY STUMU KpaiHoctamu). pyrue
CYB]l matoT c60i1 mpu MOIITHBIX HArPy3KaX, IOTOMY UTO UX (POKYC CIAUIITKOM
Y30K (yBeInuuTeJAbHbIE JUHBEI JOCTUTAIOT CBOET'0 MaKcuMyMa). iMeHHO 110
9TOU IPUYUHE BCE IIONBITKY HU3BEPTHYTH peasanuonasie Bl u SQL okaH-
yuBaloTca Heymaueii. [TlosTomy, maske HecMOTpA Ha To, uTo SQL — crapsbiii
SABBIK, IIOX0JKe, €T0 JKJET ellle OUeHb NoJITad JKU3Hb U OjecTAlnee OyayIee.

3ayem usyyatb SQL?

Ecau BeI cobupaerech paboTaTh ¢ peasaruoHHbIMU Bll — mucaTh IpuioiKe-
HUS, UJIU BBIMOJHATDL 3aJa4YX 0 aJMUHUCTPUPOBAHUIO, UJIN (pOPMUPOBATH
OTUYeThl, — BaM IIOHAJOOUTCA 3HATh, KaK B3aMMOJAENCTBOBATHL C HAHHBIMU
B]I. Jaxke mpu MCHOJL30BAaHUKM MHCTPYMEHTAa, reHepupyioiero SQL (ua-
mpuMep, HHCTPYMEHTa CO3JaHUsI OTUETOB), MOTYT BOBHUKHYTH CUTYAIlUH,
B KOTOPBIX MOHAAOOUTCA 0O0UTH aBTOMATHUYECKNE BOZMOYKHOCTH U CO3Ja-
BaTh coOcTBeHHBIe SQL-BhIpasKeHUA.

JomosHUTEIbHOE TPEUMYIIECTBO u3yueHuda SQL B ToMm, UTO BBHI OBICTpEe
paccMOTPUTE U IOUMETe CTPYKTYDPHI HJAaHHBIX, IPUMeHAEMbIe IJIA XpaHe-
HuA mHGOpMamuy o Barmeil opranusanuu. IIouyBcTBOBaB ceba yBepeHHO
co cBoeit B]I, BBl cMOsKeTe BHOCUTH IIPEJIONKEHUA 110 UBMEHEHNIO WJIU 0~
TIOJTHEHUIO ee CXEeMBI.
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I'quemy MMEHHO 3Ta KHura?

fAspix SQL BKJIIOUaET HECKOJbKO KaTeropuii. BoipakeHus, ¢ IOMOIIHIO KO-
TOPBIX co37at0TCsa 00beKThI B]I (TabIuITbl, MHIEKCHI, OTPAHUYEHUA U T. 1.),
Ha3BIBAIOT SQL-8vipaiceHusmu ynpasienus cxemoii dannuvix (schema sta-
tements). BeipaskeHus, mpegHasHavueHHbIE /IS CO3MaHUA, MAHUITYJINPOBa-
HUS U U3BJIEUEHUS JAHHBIX, XxpaHamuxcsa B B, HaswiBatoT SQL-8vipaiice-
Huamu das pabomut ¢ dannbimu (data statements). Ecau BbI agMuHUCTDA-
TOp, TO OyZeTe HCIIOJIL30BAThL U Te U Apyrue SQL-BripaskeHusa. Ecau BbI
TPOTPAMMUCT UJIV COCTABUTEIb OTYETOB, TO CMOKeTe (Uiu BaM OyIeT 1n0360-
JleH0) UCTIOJIb30BaTh TOJBKO SQL-BbeIpaskeHua AJiA pabOTHI ¢ JTaHHBIMU. XO-
TS B 9TOI KHUTe BCTpeuaeTcsa MHOTo SQL-BeIpasKeHUH yIIpaBJIeHUA CXEMOI,
OCHOBHOE€ BHUMAaHUE B HEH yAEJIEHO BOSMOYKHOCTSAM IPOrPaMMUPOBAHMSA.

ITockonbKy KOMaHJ HeMHOT0, SQL-BbIpaskeHUsA IJd PabOTHI C JAHHBIMU
KasKyTcsa IpocThiMHu. 1lo-MoeMy, MHOrume M3 MMeIoIuxcsa KHur mo SQL
TOJIbKO YCUJIMBAIOT 9TO BIleUaTJIEHUE, JaBas JIUIIb IOBEPXHOCTHBIN 0630D
TOTO, UTO MOYKHO [eJIaTh C IIOMOII[BIO 9TOT0 A3bIKa. OTHAKO €CJI Bl COOM-
paerech paborars ¢ SQL, BaM ciiefyeT IIOJHOCTHIO IOHUMATh BCE €ro BO3-
MOYKHOCTH ¥ TO, KaK COYeTATh UX JJIA MMOJYUeHUS MOIHBLIX Pe3yJIbTATOB.
Ha motii B3rsiam, sTa KHUTA — eIUHCTBEHHAs, e A3bIK SQL ommcan moapoo-
HO, U IIPY 9TOM OHA HEe ABJISETCA «KUPINUOM» (BAM 3HAKOMEI 3TH «IIOJIHBIE
pykoBozcTBa» mo 1250 cTpaHuUIl, ILLIANIAECS Y HapOJa Ha IIOJIKAaX).

Xora mpuMepsbl n3 KHUTH noaxonAatr aiasa MySQL, Oracle Database u SQL
Server, MHe MPUIILJIOCH OTOOPATH OAUH 13 3TUX IMIPOAYKTOB, YTOOBI pasMec-
TuTh B]I 1/ BLIIOJHEHUA IPUMEPOB 1 (DOPMATHPOBATE PE3YILTUPYIOINE
Ha0OpBI, BO3BpalllaeMble IIPUMEPaAMU 3aImpocoB. M3 sTuUX Tpex s BhIOpAT
MySQL, moToMy UTO OH CBOOOIHO JOCTYIIEH, €r0 JIETKO YCTAHOBUTD U IIPO-
CTO afMUHUCTPUPOBATh. YuTaTeaeii, UCIOJb3YIOIIUX APYTOM CEPBEDP, IIPO-
1y cKadaTh u yctaHoBuTh MySQL u 3arpysuts npemyiaraemyio B, 4ToOBI
MMETHh BO3MOXXHOCTD BBIIOJIHSATD IIPUMEPLI U 9KCIIEPUMEHTHPOBATE C JaH-
HBIMH.

CTPYyKTypa KHUMM

Kuura cogep:xur 13 riaB u 4 IpuIoKeHUA:

e Briaase 1 «<HemHOro ucropun» paccMaTpuBaeTCA UCTOPUI KOMIIBLIOTEP-
HBIX BJl, BKJIIOUad BO3HUKHOBEHWE DPEJANMOHHON MOIENN U S3BIKA

SQL.

e Braase 2 «Co3ganue u 3amoiHeHNe 0a3bl JAHHBIX » TIOKA3bIBAeTCA, KaK
cosmaBaTh BIIl MySQL u Tabauiibl, MCIOJIb3yeMble B IpUMepax K KHUTe,
¥ KaK 3alO0JIHATh Ta0JIUIbl JAHHBIMHA.

e TjaBa 3 «A306yKa 3ampoCcOB» 3HAKOMUT C BBEIpaKeHUEM Select m mpen-
craByisgeT Haubosee pacipocTpaHeHHble 6isoKu (clauses): select, from,
where.
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I'naBa 4 «®PunabTpanus» IpeAcTaBJIAET pasHbIe TUIIBI YCJIOBUM, KOTO-
pble MOTYT MCIIOJIB30BaThCs B 0JI0Ke where BbIpaskeHuit select, update
u delete.

B riaBe 5 «3ampoc K HeCKOJILKHM Ta0JIMIlaM» IIOKAa3bBIBAETCS, KaK 3a-
IIPOCHI MOT'YT PabOTATh C HECKOJIBKUMU TAOJUIAMY IIOCPEACTBOM COEIH-
HeHUuH TabJanIl.

I'maBa 6 «PaboTa ¢ MHOMKeCTBaMM» — BCE O MHOMKECTBaX JaHHBIX M O TOM,
KaK OHM MOT'YT B3aMMOJENCTBOBATL BHYTPH 3aIIPOCOB.

T'naBa 7 «Cosmanme, mpeobpasoBaHue u paboTa ¢ JTaHHBIMU» IPENCTAB-
JIIeT HECKOJbKO BCTPOEHHBIX (DYHKIIWI, MCIIOJIb3yEMbIX IJISI MAHUILY-
JIMPOBAHUSA MU IPeo0PA30BAHNA JaHHbBIX.

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

T'naBa 9 «Ilogsampockl» IpeAcTaBIAET IOA3anpoc (MO JIOOMMBII Tpu-
€M) U IOKAa3bIBaeT, KaK IPUMEHSIIOTCA I03aIIPOCHL.

T'naBa 10 «M cHOBa coefMHEHUA» IIPOIOJIKAET PACCMATPUBATEL Pa3JINU-
HBIE TUIIBI COeMHEeHUN 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 HUCIIOJb30BAa-
HUEM.

B riase 13 «HIEeKCHI 1 OTPAHUUYEHUS» UCCIAEAYIOTCA UHIEKCHI 1 Orpa-
HUYEHUA.

ITpunoxxenue A «ER-muarpamma mpumepa 0asbl JAHHBIX» COLEPIKUT
cxemy 0asbl JaHHBIX, UCIIOJIb3yeMON IJIA BCeX IPUMEPOB KHUTH.

ITpunoxxkenue B « MySQL-pacimupenus ssbpika SQL» mpexacrasiseTr He-
KOTOpble MHTEepPecHbIe BO3MOKHOCTU peanusanuu SQL — MySQL, me
Bxogsamniue B craugapT ANSI.

IIpunoxenue C «PelleHna K yIpasKHEHUSIM» COAEPIKUT PEIleHus yII-
Pa’KHEHU, IPUBOANMELIX B I'JIaBax.

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

YcnoBHble 0603Ha'-IEHVI9I, ncnoJjiblyemMmbie B KHUre

B KHUTre UCTIONB3YIOTCS CaeayoIre TunorpadcKue 0003HAUSHUA:

Kypcus

Ucnonbayerca pnsa umeH ¢daiinoB, umeH karasoroB u URL-agpecos.
Tak:Ke MCIOJIB3YETCS AJs BBIACJEHU U IPU IIEPBOM YIIOMUHAHUU TeX-
HUYEeCKOI'0 TEpMUHA.
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MOHOWWPUHHBIA WPNGT

HUcnonbayerca ana nmpuMepoB KoJa M 0003HAUEHUA KJIIOUEBBIX CJIOB
SQL B Tekcre.

MOHOWNPUHHBIN KYDCHB

Wcnonpayercs ajia 0603HaUEHU A ITOJIH30BATEIBCKUX TEPMUHOB.
BEPXHWIN PEMNCTP

Wcnonbsyercs ansa 0603HaUeHNA KIIOUEBHIX CJIOB SQL B mpuMepax Koja.
MOHOWMPUHHBIA MONYXUPHBIA WPUGT

Brigenser BBOA MOJIB30BATEA B IPUMEPaX ¢ MHTEPAKTUBHBIM B3aUMO-
nmeiicteueMm. TaKiKe BbIIEIAET 3JIEMEHTHI KOLA, HA KOTOPbIE cJaenyeT 00-
paTuTh ocoboe BHUMAaHUE.

TaK BBIJEJAIOTCS COBETHI, PEKOMEHJAIINY MJIH O0I[1e TPUMeYaHUs.
o Hanpuwmep, ¢ momoIpio npuMeuanuii s o0palaio Ballle BHUMAaHUIE
Ha I0Jie3HbIe HOBBIe BodMosKkHOCcTU Oracle9i.

-
»f_
=h
Al

L

O6o3Hauaer npeaynpes;xaeHue Uin npegocrepexenne. Tak g mpeay-
IIpeskIa0, HaIPUMeEp, O TOM, YTO HeaKKypaTHOe IPUMeHeHUe HEeKO-
ero 6;10ka SQL MoikeT mMeTh HeOXKUJaHHBIE IT0CIeICTBUSI.

b

KoHTaKTbI

Tlo:kanyiicra, mpuchbLIaiiTe KOMMEHTAPUM U BOIPOCHI II0 HJAaHHON KHUTE
u3JaTeo:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

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

(707) 829-0515 (Me:KkaAyHAPOIHBIN UJIT MECTHBIH)

(707) 829-0104 (daxc)

s sroit kuuru usgarenbcTBo O’Reilly mognep:kuBaer BeG-cTpaHuIly, Ha
KOTOPO¥ NPUBEAEHBI CIIMCOK OI€UaTOK, IPHUMEPHI U BCA AOIOJHUATEIbHA
nH@OpMALNA. ITY CTPAHUILY MOKHO HAlTH IO agpecy:

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

YT006BI IIPDOKOMMEHTHUPOBATh MJIN 3adaTh T€XHNYECKIMEe BOIIPOCHI IIO 3TOM
KHUre, HpPICI:»IJIafITe 9JIEKTPOHHBIE COOﬁIIIeHI/IH II0 aapecy:

bookquestions@oreilly.com

Boiee moapobuas uHpopmanus o kuurax umsgareabecrsa O’Reilly, xoude-
peHIuaX, meHTpax pecypcoB u noprane O’Reilly Network mpezncrasiena
Ha BeO-caiiTe:

http://www.oreilly.com
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Ncnonb3oBaHue npnMepoB KoAda

ITesnn 5TOM KHUTM — IIOMOYb BaM BBIIMOJHUTH pabory. Koz, mpemcraBieH-
HBIN B KHUTE, B O0OIIEM CJIydYae MOXKHO HCIIOJb30BaTh B IIPOrpaMMax U JOKY-
meHTanuu. Ha BocrpousBegeHne HeOOJBININX (PPAarMeHTOB KOIA B Balei
mporpamMme pasperieHnue He Tpedyercs. s Ipogaky MM PACIpPOCTpaHe-
Husg CD-ROM c npumepamu u3 kaur O’Reilly pasperienue neobxodumo. Ec-
JIK, OTBeYAasi HA BOIIPOCHI, BbI CCHLIAETECHh HA KHUTY U IIUTHUPYyeTe IPUMED
Kofa, paspeliieHue He Tpedyercs. [[a BKIOUEeHUA CYIIeCTBEHHOTO 00beMa
KOoJla IPUMEPOB U3 9TOM KHUTHU B JOKYMEHTAIINIO COOCTBEHHOTO IIPOAYKTAa
paspeIlieHue Heo6xo00umo.

MsI mpusHaTe bHBI 3a YKasaHUe aBTOPCTBA, HO He Tpedyem aToro. OOBIYHO
yKa3aHNe UCTOYHWKA BKJIIOUYaeT Ha3Bauue, aBTopa, usgarenas u ISBN. Ha-
npumep: «Learning SQL by Alan Beaulieu. Copyright 2005 O’Reilly Me-
dia, Inc., 0-596-00727-2.»

Ecau BbI coMHeBaeTech B KOPPEKTHOCTHU HCIIOJIb3OBAaHUA BaMM IIPMMEPOB
Kojia, 00paTuTeCh 3a Pa3bICHEHUIMH 110 aAPecCy permissions@oreilly.com.

Safari Enabled

s ' = Ecuau Ha 06J102KKe KHUTH ecTh uKTorpamma «Safari® Enabled»,
a a" 9TO 0O3HAYAET, uTo KHura goctrymnua B Cetu uepes O’Reilly Net-
BOOKS ONLINE .

work Safari Bookshelf.

Safari mpeajaraeT HaMHOTO JIydIliee pellleHIe, YeM 3JeKTPOHHbIe KHUTH.
ATo BUPTyalbHasI OubI1oTeKa, IO3BOJIAINAI 0e3 TPYAa HAXOAUTD ThICAYUN
JYYIINX TeXHUYEeCKUX KHUT, BBIPe3aTh W BCTABJATH IPUMEPHI Koma, 3a-
Tpy:KaTh IJIaBbl U HAXOAUTh OLICTPhIE OTBETHI, KOTHa TpebdyeTcsa 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
6imaromapsa moemy pemakTopy koHarany I'enumky (Jonathan Gennick).
Cmacu6o Tebe 3a IIOMOIIbL HA KaxKJIOM 3TAalle MPOEKTa — KaK 3a TBOIO PeJaK-
TOPCKYIO J00JIEeCTh, TAK U 34 SKCIIEPTHYIO ITOAIePKKY B BOIIPOCAX, CBA3AH-
HBIX ¢ A3bIKOoM SQL. Eire A xoTes ObI I00JIaTOAAaPUTh TPEX MOUX TeXHUUe-
ckux pereasenToB: Ilurepa I'yayrsana (Peter Gulutzan), M:xoseda Mosu-
Hapo (Joseph Molinaro) u I:xxedda Kokca (Jeff Cox), mobyauBIinx MeHs
cIeaTh 9Ty KHUTY U TEXHUYECKU HACBIIIIEHHOMN, U MOAXOAAIElH A1 YnuTa-
TeJieit, He 3HAKOMBIX ¢ SQL. Tak:ke orpomMHasa 6;1arofapHOCTH MHOTHM CO-
Tpysuukam O’Reilly Media, momMorasimM BOILIOTUTE 3Ty KHUTY B peaJib-
HOCTB, B TOM uncJje KoppexkTopy Mart Xarunncorn (Matt Hutchinson), mgu-
3atiHepy obaoskku Janu BoakxayseH (Ellie Volckhausen) u xymoKHUKY-
odopmurenio Po6y Pomaro (Rob Romano).



HemHoro ncropum

IIpesx e uem 3acyuuTh pyKaBa M MPUCTYIUTH K paboTe, IOJIE3HO IPeACTa-
BUTH HEKOTOPBIe 6a30Bble KOHIENINN 1 3aTJIAHYTh B MUCTOPUIO KOMIIbIOTE-
PUBUPOBAHHOT'O XPAHEHUS U N3BJIEUEHUS JaHHBIX.

BeBegeHue B 6a3bl AaHHbIX

Basa 0anHbLX — 5TO BCEro JHUIIL HAaOOp B3aMMOCBSI3aHHBIX JaHHBIX. Ha-
npuMep, TeaedOHHBI CIIPABOYHUK — 9TO 6a3a JaHHBIX UMeH, TeJ1e(dOHHBIX
HOMEPOB U aJPeCcOB BCeX JIIOAEH, MPOKMUBAIOIINX B OIpPeAeIeHHON MeCTHO-
cTu. Byayun, HeCOMHEHHO, IITIPOKO 1 YaCTO NCII0JIb3yeMOoi 6a30i JTaHHbBIX,
Tesie)OHHBIH CIPABOUYHUK HE JIUIIEH CAEIVIOININX HeJOCTATKOB:

e TJlouck KOHKPETHOTI'O TeJquJOHHOI‘O HOMEpa 3aHMMaeT MHOI'O BpeM€eHU,
0COOEHHO ecJIu B TeJqu)OHHOM CIIpaBOYHMNKE OYeHb MHOI'O 3amucei.

e TenedoHHBIII 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€KBATHOCTD IIPE-
CTaBJIEHHO! B HEM HHd)OpMaHI/II/I IIOCTEIIEHHO CHUMKAaeTCA, IIOCKOJIBKY JII0-
AN Ye3iKaT U IIPUEe3KanT U3 9TOA MECTHOCTU, MEHAIOT CBOU TeJIe(I)OH'
HBbI€ HOMEDpAa UJIA IIepee3KaroT I10 APYyroMy agpecy B TOU K€ MECTHOCTH.

HepocraTkamu, IpucyIiuMu Tee(OHHBIM CIIPABOYHUKAM, 06JIa1aeT JIodasd
Ipyras HeKOMIILIOTEPU3UPOBAHHAS CHUCTEeMa XPaHeHWS NAaHHBIX, HAIPU-
Mep perucrparypa HOJUKJINHUKY, XPaHAIAd MeIUIINHCKNEe KapThl MAIl-
euToB. V3-3a TPOMO3AKOCTH OYMAaKHBIX 0a3 JAHHBIX OOTHUMMU U3 IEePBBIX
KOMIBIOTEPHBIX IIPUJIOMKEHUN OBLIN pas3paboTaHbl cucmemvl 6a3 0AHHBLX
(database systems) — cpeicTBa KOMIbIOTEPU3UPOBAHHOTO XPAHEHUA U 13-
BJedyeHUA naHHBbIX. [lockonbKy cuctema Bl xparuT nH(MOPMAIIUIO B 3JIEK-
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TPOHHOM BHE, a He Ha OyMmare, oHa MOKeT ObICTpee M3BJEeKaTh JAaHHEIE,
UHIEKCHUPOBATh NX PA3HLIMU CIIOCO0AMH U MOCTABJATH CBOMM II0Jb30BATE-
JISIM caMyIO CBEeKYI0 MH(pOpMAaIIHIO.

B mepBbix cuctemax Bl nmndopmanua XpaHuaach Ha MATHUTHBIX JIEHTAX.
KoauduecTBO JIEHT BO MHOTO Pa3 IPEBHIIITAI0 KOJTUUECTBO YCTPOHCTB CUNTHI-
BaHUA, MOITOMY TEXHUUYECKUM CHEIHaJNCTaM IIPUXOAUIOCH ITOCTOSHHO
MEHATH JIEHTHI, YTOOBI MPEAOCTABUTH Ty MW WHYIO 3aIlpallnBaeMyi0 WH-
dopmaruo. ITockoabKYy 00beM MAMATHA ¥ KOMIILIOTEPOB TOM 3MIOXY OBLI He-
BeJIMK, IIPY MHOTOKPATHBIX 3aIlpocax OJHUX M TeX Ke NAHHBIX OOBIYHO
TpeboBaJIOCh MHOTOKPATHOE CUNTHIBAHNE 9TUX JAHHBIX C MATHUTHOM JIEH-
Tbl. X0TdA 3Tu cucteMbl BJl 1 6bL7IM CYIIIeCTBEHHBIM YCOBEPIIIEHCTBOBAHUEM
0 cpaBHEHUIO ¢ OyMakHbIMU BJI, mM OBLIO0 elrfe AajaeKo O BOBMOXKHOCTEN
coBpeMeHHBIX TexHoJioruii. (CoBpemeHHBIe cucTeMbl BJl moryT paboraTs
c TepabaiiTaMu JaHHBIX, PaclIpeleeHHBIMHU 10 MHOTHMM AWCKaM C OBICT-
PBIM JOCTYIIOM, U AEPKATh B OBICTPOAEMCTBYIONIEH TaMATHA AECATKU TUTa-
6aiiT A3TUX NAHHBIX; BIIPOUEM, I HeMHOT0 3a0erato BIepe.)

HGpEHﬂLI,I/IOHHbIe c1cTtembl 6as3 AdHHbIX

HepBBIe HECKOJIBKO ,I[eCﬂTI/IJIeTI/If/i JaHHbI€ B KOMIIBIOTEPU3NPOBaAHHBIX CHC-
Temax BJl xpaHuIKCh U IpeJcTaBIANNCE ITo-pasHoMy. Hanpumep, B uepap-
xuueckoil cucmeme 6a3 dannvlx (hierarchical database system) nanHbIe
6BI.TII/I IIpencTaBJI€eHBI B BUAE O,B;HOfI NI HECKOJIBKUX APEBOBUAHBIX CTPYK-
Typ. Ha puc. 1.1 moxasano, Kak ¢ TOMOIITIO APEBOBUIHBIX CTPYKTYP MOK-
HO OPraHM30BaTh JaHHbIe 0aHKOBCKUX cueToB [:xopma:xa Baeiika (George
Blake) u Crro Cmut (Sue Smith).

Ixopmx bneiik Cbio Cmut
KnveHTbl
I I I
Tekyuwe pacxofpl Cbepexerus Tekywwe pacxopbl |  JleHeXHbli pbiHOK | KpeauTHblii numut
Cuera
[Jleour $100.00 [Jeour $250.00 [Jeout $1000.00 [Jeout $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
Kpeaut $77.86
Ha 2004-04-04
TpaH3akumm

Puc. 1.1. Hepapxuueckoe npedcmagnenue UHGOPMAUUU NO CHemam
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N y Doxopmoka, u y Cbio ecTh COOCTBEHHOE AE€PEBO, BKJIIOUAIOIIEEe UX CUETa
¥ TPaH3aKI[UU, IPOU3BOAMMEBIE II0 9TUM cueTaM. MepapxudyecKkas cucreMa
0asbl JAHHBIX IIPEIOCTABJISAET CPEACTBA AJIA HAX0KAEHUA epeBa KOHKPeT-
HOTO KJIMEHTa U IOCJeYIOIero 06Xofa aToro AepeBa B IOUCKaX HYMKHBIX
CUETOB U /WU TPaH3aKIUi. ¥ KasKJ0ro y3Jja AepeBa MOKeT OBITh HU OJHO-
'O 1JIN OAWH POAUTEJIb 1 HU OJHOI'O, OOWH MJIN MHOT'O JOYEPHUX Yy3JIOB. Ta-
KyI0 KOHGUTrypaluio HA3BIBAIOT uepapxueil ¢ o0num podumenem (single-
parent hierarchy).

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

Yro6bl HAMTU TPAH3AKIIUY, IPONU3BOIUMbBIE TI0 TEIIO3UTHOMY CUETY JeHe -
HOro peiaka Cbio, IOHAJ00MJIOCE OBl CAEJIATE CIAeAyIoIee:

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

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

KnveHTsl Cueta TpaHsakuymm Tunel cyeToB

¢ > [Jie6ur $100.00

,—» TexkyLme pacxopl Ha 2004-01-22
. 4 I L TexyLume pacxofbl
[Ixopax 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
TexyLupe pacxopl l —— JleHeXHbIA PbIHOK
e ) Kpeaur $138.50
l I— Ha 2004-04-02

Cbio Cmut [IEHEXHBIA PHIHOK < $
.
l Kpenwr $77.86
= Ha 2004-04-04
KpeauTHbi ummr KpeauTHbld numut

[e6ut $500.00
— Ha 2004-03-27 x

Puc. 1.2. Cemesoe npedcmasieHue UHGOPMAUUU NO CYeMam
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4. TlepeiiTu 1m0 CBS3M OT 3aIIMCU JEeHEKHOT'0 PhIHKA K CONCKY ero TpaH3aK-
.

OnHYy MHTEepecHYyI0 0COGeHHOCTh CeTeBhIX 0a3 HAaHHBIX JEeMOHCTPUPYET Ha-
60p sammceii product (Tum cuera), Ha puc. 1.2 xpaiinuii crpaBa. Odoparure
BHUMAHUE, UTO Kaaaa 3amnuch product (Checking (TekyIue pacxoabl), Sa-
vings (cOeperkeHMnA) U T. I.) yKasbIBaeT Ha CIOMCOK 3ammceii account (cuer),
COOTBETCTBYIOIINX 3TOMY TUITY cueTa. [[0aTOMY JOCTYII K 3aIIMCAM account
MOXKeT OBITh OCYIIIECTBJIEH 13 HECKOJbKMUX MecT (1 uepes 3ammucu customer,
¥ uepes 3amucu product), 4To JesiaeT ceTeByIo 6a3y JaHHBIX uepapxueil ¢ He-
ckoavkumu podumenamu (multiparent hierarchy).

U mepapxuueckue, U ceTeBbIe CUCTEMbI 0a3 JAHHBIX HBEIHE KHUBLI U 3J40PO-
BBI, XOTA IPEUMYINeCTBEHHO B Mupe MalH(ppelimos. Kpome Toro, nepapxu-
yeckue cucreMmbl BJl Bo3poaunch B cay:xbax KaTajloros, Takux Kak Active
Directory xommanuu Microsoft u Directory Server kommanuu Netscape,
a Taksxe ¢ moaBimeHnueM XML (Extensible Markup Language, pacimiupse-
MBI# A3BIK pasMeTKkn). OgHako HaumHadA ¢ 1970-x rogoB Bce GOJIBIITYIO 10~
MyJsipHOCTH IPUOOpeTaeT HOBBIM cIroco06 MpeNCTaBIEHUSA JAaHHBIX, 6ojee
CTPOTHI, HO IIPU 3TOM 00JIee IIOHATHBIA 1 YI00HBIH.

PenaunoHHas mopgenb

B 1970 roay coTpyAHHK HCCJIELOBATEJLCKON Jgabopatopum IBM moxTop
E. ®. Koap (E. F. Codd) onny6iukoBai crarkio moj HasBanueM «A Relation-
al Model of Data for Large Shared Data Banks» (PeasiriuoHHast MOLEJIb JaH-
HBIX JIJIs1 OOJBITNX OAHKOB JAHHBIX KOJLIEKTHUBHOTO ITOJH30BAHMUA), B KOTO-
Poii IpeAIoKUI IPEACTAaBIATL JaHHbIe KaK HaObopbsl mab.iuy. Bmecto yKa-
3aTeJiel OJid HABUTAIMH 10 B3aNMOCBA3AHHBIM CYII[HOCTSIM HCIIOJIb3YIOTCS
u30BITOUHEIE JaHHbBIE, CBA3BIBAIOIIME 3AIIMCH pas3HbIX Tabuil. Ha puc. 1.3
npeacrasiaena nagopmaiusa cuetos :xkopaka u Cbio B TAKOM KOHTEKCTe.

Ha puc. 1.3 ecTb ueThIpe TaOJIUIILI, IPEACTABIAIOININE UeThIpe 00Cy KIae-
MblIe CYITHOCTH: customer, product, account u transaction (Tpausakius). ITo-
CMOTpeB Ha TabauIily customer, MOXKHO YBHUIETh TPU cmosabuya: cust_id
(upeHTUPUKAIIMOHHBIN HOMep KJIneHTa), fname (uMsa kaueHTa) u 1name (da-
MuanA KanenTta). Huske B Tabauiie customer BUAUM ABe CMPOKU: TIepBasd Co-
mep:xuT manublie [»xopm:ka Bieiika, Bropas — nanable Chio Cmut. Maxkcu-
MaJIbHO BOBMOXKHOE KOJIMUECTBO CTOJIOIOB B TAOJIUIlE OTIUYAETC IJIA pas-
HBIX CEPBEPOB, HO OOBIYHO 5TO MOCTATOYHO OOJIBIIIOE YUCJIO, ¥ C HUM HET
upobiaem (Microsoft SQL Server, nanmpumep, gonyckaet no 1024 ctoa01oB
B Tabauie). Yueao cTpok B TabJUIle — 3TO OOJIBIIIE BOMPOC (PU3UUECKUX
BO3MOJKHOCTeH (T.e. ompenegeTcsa AOCTYIIHBIM AVWCKOBBIM ITPOCTPAHCT-
BOM), 4eM orpaHndyeHmn cepBepoB BII.

Kaxkgas Tabiauiia peiaAnnoHHOI 0a3hbl HAaHHBIX BKJIIOUaeT MHGOPMAIIUIO,
VHUKAJIBHO UNeHTU(DUIIMPYIOITYIO CTPOKY 3TOH TaOIUIIEI (nep8ULHbLIL KAIOY
(primary key)), a Tak:Ke NOTIOIHUTEJbHEIE JaHHBIE, HEOOXOAUMBIE JIJI II0JI-
HOTO OIIMCAHMS CYIITHOCTH. BosBpalasachk K TaOJHIle customer: B cTOJIOIE
cust_id KaskmOMy KJIMEHTY COOTBETCTBYET OIpeNeJieHHbINI HoMep. Hampu-
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Knuent Cuer
cust id  fname Iname account id product cd cust id balance
1| mxopmx | Bneic ) 103 CHK | 1 | $75.00
2 (6] Cmur 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 npedcmasieHue UHGOPMAULUU NO CYemam

mep, I:xopmska Biefika MOMKHO YHUKAJIbHO UAEHTU(MUIIUPOBATH C IIOMO-
mIbI0 KAneHTcKoro uaenTuduraropa (ID Ne). Hukorga HUKaKoMy APYTOMY
KJMEeHTY He OyJeT IPUCBOEH TaKOIl jKe UAeHTUPUKATOP, U 9TOM mHpOopMa-
WU JOCTATOYHO, YTOOBI O0HADPYKUTH AauHHbIe [[;Kopaxa Baelika B Tabauie
customer. XoTdA B KauecTBe MIEPBUYHOTO KJII0Ua MOKHO OBIJIO OBI BRIOPATH CO-
yeTaHUe CTOJOMOB fname m 1lname (IIEPBUYHBIN KJIIOY, COCTOSIIUI M3 ABYX
u 6oJIee CTOJIOIIOB, HA3BIBAIOT COCMABHLIM KA04oM (compound key)), y ABYyX
u GoJiee UeJIOBEeK, IMEIOINX cueTa B 0aHKe, MOTYT ObITh OMMHAKOBBIE IMeHAa
u pamuiauu. IlosTomMy crennaabHO AJIA IEPBUYHBIX KJII0Uell B TaOIUITY CUS-
tomer OBLJI BKJIIOUEH cToJI0elr cust_id.

Hexkoropsbie u3 Tabiull Tak:Ke cojep:KaT nHGOPMAIIUIO, NCIIOJIb3yeMYIO IJIA
HaBUTaIluu K Apyroii radbaume. Hampumep, B TabJmie account ecTh CTOJIOLI]
cust_id, comepsraiuii yHUKaAJIbHBIN NAEHTU(PUKATOP KJINEHTa, OTKPBIBIIIE-
To cueT, 1 cTojber product_cd, comep:;KaInili YHUKAJIbLHBIA UAeHTU(GUKATOD
THUIIA CUeTa, KOTOPOMY OyIeT COOTBETCTBOBATH CUET. OTU CTOJIOITHI HA3bIBAIOT
sHewHumu kaouamu (foreign keys). OHu ciay:Kar To# Ke Ieau, UTO U JIU-
HUU, COeIUHSIONIYE CYIITHOCTY B NePAPXUUECKON M CeTEeBOM BEePCUAX IIpel-
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craBieHus nHopmaluu no cueram. OgHAKO, B OTJINYME OT JKECTKOM CTPYK-
TYPBHI MepapXuUYecKolii/ceTeBoi Mojesieii, PeasIuoOHHbIe TAaOJUIILI MOYKHO
WCIIOJIBL30BAaTh MO-Pa3HOMY (ZasKe TaK, KaK pa3spabOTUYMKU dTOH Gasbl JaH-
HBIX U He IIpeICcTaBJIsaIN cebe).

MoskeT mokasaTbCA USJIUIITHUM XPAaHUTh OJHU U Te Ke JAaHHbIe B HECKOJIb-
KHMX MeCTaX, HO PeJAINOHHAS MOJeIb HUCIIOJb3yeT U30bITOUHOCTD JAHHBIX
oueHb 4YeTKo. Hampumep, ecam Tabauiia account BKJIIOYAET CTOJIOEI] AJs
YVHUKAJbHOTO UASHTU(PUKATOPA KJINEHTA, OTKPLIBIIIETO CUET, 3TO IIPABUIb-
HO, a eCJI¥ BKJIIOUEHBI TaKJKe ero MMA 1 (paMUINA, TO 9TO HenpaBuabHO. Ha-
IpuUMep, ecJu KJIWEeHT M3MeHAeT UM, Hy:KHa YBePeHHOCTb, UTO €T0 MM
XPAHUTCA TOJBKO B ONHOM MecTe 0a3bl JaHHBLIX. B TPOTUBHOM cJaydae JaH-
HbIe MOT'YT OBITh U3MEHEHBI B OTHOM MECTe, HO He M3MEeHEHBI B IPYTOM, UTO
TpUBEMET K UX HeJIOoCTOBepHOCTH. IIpaBUIbHOE pelleHre — XPaHUTh 9Ty UH-
dopmaruio B Tabauiie customer. B mapyrue TabauIlbI ciaeayeT BKJIIOUUTD
TOMBKO cust_id. Takske HempaBMJIBLHO pacriojiaraTh B OJHOM CTOJIOIEe He-
CKOJIBKO 5JIEMEHTOB JAHHBIX, HAIIPUMEDP B CTOJOEI] name IOMeIaTb WM
u (paMUINI0 UeJIOBeKa WMJIM B CTOJOIe address yKasbIBaTh YJIUILY, TOPOI,
CTpaHy M IIOYTOBBIN mHAEKc. IIpoliiecc yayduineHusa CTPYKTYpPhI 0asbl JaH-
HBIX C I[eJIbI0 O0ecIeUeHnsT XPaHeHUs BCeX He3aBUCUMBIX JIEMEHTOB JaH-
HBIX TOJILKO B OJHOM MecCTe (3a MCKJIIUEeHNEeM BHEIITHUX KJII04Yeil) Ha3bIBa-
10T Hopmaaudayueil (normalization).

Bepuemcs K ueTbIpeM Tabuuitam Ha puc. 1.3; Ha HepPBBIA B3TJIAL MOXKET
OBITH HETIOHATHO, KaK MCIO0Jb30BATh UX [IJId IOMCKA TpaHsaKuii [3KopaKa
Bieiika mo ero TexkyieMmy cueTy. Bo-mepBbIX, HAXOAUM YHUKAJIbHBIH UIeH-
Tudpurarop I»Kopasxa Baelika B rabauiie customer. 3aTeM CTPOKY B TabauIle
account, crosberr cust_id KOTOPOii COAEPIKUT YHUKAIbHBIA UAeHTU(MUKATOD
I:xopmka, a crosbderr product_cd cOOTBETCTBYET CTPOKe Tabauibl product,
cToJiberr name KOTOPO# comeps:KuT sHauenue "Checking”. Haxkonerr, B Tabauiie
transaction HaxogmM CTPOKHU, CTOJ6eIr account_id KOTOPBIX COOTBETCTBYET
YVHUKAJIbHOMY HUAeHTU(GUKATOPY M3 TabauIilsl account. Bo3amMo:KHO, Bce 9TO
KaJyKeTCs CJIOMKHBIM, HO C IOMOIIbIO A3bIKa SQL MoikeT 6bITh OCYIIeCTBICHO
OHOM-eIMHCTBEHHON KOMaHI0ii, KAK BLI BCKOPE YBUIUTE.

HemHoro TepMuUuHonorun

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

Tabnuya 1.1. TepmunoL u onpedesenus

Tepmun | Omnpenenenue

CymuraocTs (entity) To, uTo mpeAcTaBiIsAeT UHTePeEC AJIA IIOJb30BaTeseil 0a-
3bI JaHHBIX, HATPUMEP KJUEHTHI, 3aI4acTu, reorpadu-
YecKoe IMOJIOXKEHUe U T. J.

Cronber (column) OTaenbHBIN 9JIEMEHT JaHHBIX, XPAHAIIUHACS B TabJIHIlE.
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TepmuH Onpenenenne

Ctpoka (row) Habop cToa16110B, KOTOPHIE BMECTE IIOJHOCTHIO OIIMCHIBA-
IOT CYIITHOCTb MJIM HEKOTOpOoe JelicTBUe, IPOU3BOANMOE
Hag cyIiHocThIo. Takike HagpIBaeTca 3anucwio (record).

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

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

(result set) Jasromieiica pesyabraroMm SQL-3ampoca.

IlepBuUHLBIH KJII0OY Opnusa nau 6ojiee CTOJIOIOB, KOTOPBIE MOMKHO MCIIOJIb30-

(primary key) BaTh KaK YHUKAJBHBIN MIAeHTU(MUKATOP AJA KarKIOn
CTPOKU TABJIUIIBI.

Buemanii kaou OnuH nau 6oJiee CTOJIOIOB, KOTOPhIE MOKHO COBMECTHO

(foreign key) HWCIOJb30BATh AJIS UAeHTU(UKAIIUN OJHON CTPOKHU APY-

roii TabJIUIBI.

Y10 Takoe SQL?

IToMmuMo ompenesieHNA PeJIAIMOHHON Moaeau Koam mpeaIosKui a3bIK IJIA
paboThl ¢ JAaHHBIMHU B PEJNAIMOHHBLIX Tabauitax, HasBauubiii DSL/Alpha.
Bcxope mocie mybaukanuu cratsu Kogga 8 IBM Onlyia opraHnsoBata rpyI-
ma JJis cO3TaHUs IPOTOTHUIA I3bIKa Ha 0ase ero uaei. Ira rpymnmna paspado-
Tasa ynpoienHyo sepcuio DSL/Alpha, koTopyio nassaaiu SQUARE. B pe-
gyabTaTe ycoBepuiencTBoBanus SQUARE nosasunca s3pik SEQUEL, koto-
PBIii B KOHIIE KOHITOB MOJIyuny umsa SQL.

Ceiiuac SQL pasmMeHsJ YeTBEPTHIH AECATOK, IIPETEPIIEB 3a CBOM BEK MHO-
JKecTBO uaMeHeHuii. B cepeaguue 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-
BoBaHMeM 0a30BOr0 s3bIKa B SQL mOSBUINCH U HOBBIE BO3MOYKHOCTU IJIA
obeceueHnA 00beKTHO-OPHUEHTUPOBAHHON (PYHKIIMOHAIHLHOCTH.

SQL umeT pyka 00 pyKy ¢ PeIAIMOHHON MOJEe/IbI0, IIOTOMY UTO Pe3yJIbTaTOM
SQL-3ampoca siBasieTcsa Tabauna (B JTaHHOM KOHTEKCTe TaKiKe HasbiBaeMas
pesyavmupyrouium Habopom). Takum 06pasoM, B peIAIIUOHHOI 6ase JaHHBIX
MOJKHO CO3J]aTh HOBYIO IIOCTOSTHHYIO TaOGJIUITYy, IIPOCTO COXPAHUB PE3YJIbTU-
pyromiuii Habop 3ampoca. AHAJOTUYHO B KaUeCTBe BXOTHBIX JaHHBIX 3aIIPOC
MOKeT HCIIOJIB30BAaTh KaK IIOCTOSHHBIE TAOJUIBI, TAK U PE3YJIbTUPYIOIINE
HabOPHI APYTUX 3aIPOCcoB (II0AP06HO0 9TO OyeT pacCMOTPEHO B riase 9).

U nmocnegnee sameuanue: SQL He aKpoHUM (XOTA MHOTHE HACTAUBAIOT, UTO
aro cokpamenue ot Structured Query Language (CTpyKTypupOBaHHBIH
A3BIK 3ampocoB)). HasBaHme 9TOT0 A3bBIKA MPOU3HOCUTCS 1I0 OyKBaMm (T. e.
«S», «Q», «L») mau kar «sequel» (cuxsei).
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Knaccbl SQL-Bbipa)keHnn

Asbik SQL pa3buT Ha HECKOJILKO OTIENbHBIX UacTeli. B manuoi kuure OyayT
paccmoTpenbl: SQL-BhIpaskeHnA yIpaBJIeHna cxeMoil qanubix (SQL schema
statements), npegHasHaueHHBIE IJIA OIpeAESIEHNA CTPYKTYD AaHHBIX, Xpa-
HAMUXCSA B 0ase JaHHBIX; SQL-BeIpaskeHusA AJA padboThl ¢ faHHBIMU (SQL
data statements), npegHasHaueHHBIE A PAGOTHI CO CTPYKTYPaMU JaHHBIX,
paHee omIpeeIeHHBIMU C ITOMOIIbI0 SQL-BhIpasKeHU YIIPABJIEHUA CXEMOIL;
SQL-BrIpaKeHUA YIPaBICHUA TPAH3AKIIUAMY, IIPeIHA3SHAUECHHBIE AJIA Ha-
yajia, 3aBepPIIeHUA U OTKaTa TpPaH3aKIuil (paccMaTpuBaloTCS B riaBe 12).
Hamnpumep, HOBas Tabsmia 6a3bl JaHHBIX CO3AETCA C ITOMOIIbI0 SQL-BbIpa-
JKeHUsA yIpaBJIeHUs cxeMou create table (cosmaTh Tabsuily), a 4TOOBI 3a-
TOJTHUTD ee TaHHBIMHU, IToTpedyeTcsa SQL-BuIpaskeHre A paboThI ¢ JaHHbI-
Mu insert (BCTaBUTB).

YTo0BI AaTh IPeACTaBIeHNE 00 9TUX BLIPAKEHUAX, IpuBeaeM SQL-BbIpake-
HUe yIIpaBJIeHUA CXeMOM, co3matolee TabauIly corporation (kopmoparius):

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

)i

ATo BRIpaKeHUe co3maeT TabJIUIly ¢ ABYMs CTOJIOIIaMH, COrp_id m name, Tae
cTosiberr corp_id ompemeseH KaK MEPBUUYHLIN Kiiou Tabiauibl. [logpobHas
uHOpPMAIUI 0 JTaHHOM BBIPAKEHUU, HATpUMep AocTymHbie B MySQL Tu-
Obl JaHHBIX, IPUBOAUTCS B cJaenyiolieii riaaBe. Temepsb paccMoTpum SQL-
BBIpasKeHUe JJisd paboThI ¢ JTaHHBIMU, KOTOPOE BCTABJISET B TAGIUILY COIrpo-
ration samuchk ama kopmoparnuu Acme Paper Corporation:

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

ATo BBIpasKeHne o0aBIAeT B TaOJIUILy cOrporation CTpoOKy co sHaueHuem 27
B cTOJIOIE corp_id m smaueHueMm Acme Paper Corporation B cToJi0Iie name.

Haxonern, mpuBeseM npocToe BbIpaskeHue select (BbIOpaTh) AJIA M3BJIeYe-
HUSA TOJBKO UTO CO3NAHHBIX JaHHBIX:

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

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

Bcee sanementst B, codganmbie mocpeacTBoM SQL-BeIpaskeHU yIpaBiIeHUua
CXeMO¥, XPaHATCA B CIeIMAIBFHOM Habope TabJnil, KOTOPBIA HA3LIBAETCA
caosapem dannuvix (data dictionary). Bee atu «janHabIe 0 6ase JTaHHBIX » Ha-
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3BIBAIOT Memadauuvimu (metadata). K Tabaumam cioBapsa JAHHBIX MOMKHO
JIejaTh 3aIlIPOChI C IIOMOIIBIO oIepaTopa select, B TOUHOCTH KaK K CO3IaH-
HBIM BaMu Tabaunam. Takum o6pasoM, TeKyIre CTPYKTYPhI JAaHHBIX, pas-
BepHyTHIe B B]l BO BpeMs BBIIOJIHEHUA, CTAHOBATCS NOCTyIHbIMU. Hampu-
Mep, ecJIii TpedyeTcA CO34aTh OTUET O HOBBIX CUETAX, OTKPBITHIX 34 IMOCJIE-
HUI MeCsI], MOXXHO KeCTKO 3aKOAMPOBATH U3BECTHLIE HA MOMEHT HAIIKCa-
HUS OTUeTa MMeHa CTOJOIOB TabGJMIILI account Jambo caesaTh 3ammpoc
K CJIOBAPIO JAHHBIX, IIOJYUYUTh TEKYINUA Ha0OpP CTOJIOMOB ¥ JUHAMUYECKH
reHepHUPOBATH OTUYET IPU KAXKIOM BBIIIOJHEHNN.

ManHas KHUra IMOCBAIIeHAa IJIaBHBIM 00pa30M TOM UacTu A3bIKA I pado-
THI C JAHHBIMHU, K KOTOPOM OTHOCATCA KOMAHALI select, update (0OHOBUTS),
insert m delete (ymanuTh). SQL-BhIpakeHUs yIpaBJIeHUSI CXeMOM paccMOT-
peHBI B TiiaBe 2, rae cosmaerca BJIl, mcmosbdyemMas B mpuMepax JaHHON
KHuUTrHU. Boob1ie roBopsa, SQL-BuIpakeHUs YIPaBJIeHUA CXeMOI He TPeOyIoT
0coboro BHUMAaHN A, 3a NCKJIIOUEHEeM UX CHHTaKCICa, Toraa Kak ¥ SQL-BbI-
pasKeHUH A5 paboThI C JTaHHBIMU (XOTS UX U HEMHOT0) eCTh Macca HIOaH-
COB, HYKJAIOIIUXCA B IIOAPOOHOM n3yueHuu. I10aToMy GOJIBLIITMHCTBO TJIaB
JTaHHON KHUTHU MoCcBANIeHbl SQL-BbIparkeHUAM IJ1A PaO0THI C JaHHBIMU.

HenpoueaypHbIN 3bIK

Ecau B mpo1ioM BaM IPUXOAMIOCH pabOTATh € I3BIKAMU IIPOTPaMMUPOBA-
HHUSA, Bbl IPUBLIKJIN K ONHCAHUIO IIEPEMEHHBIX M CTPYKTYP AAHHBIX, HC-
moJb30BaHMIo ycaoBHOM Joruku (if-then-else), MuKIMYeCKUM KOHCTPYK-
muam (do while ... end) u pasgesennio Koma Ha HEOOJbINTE MHOTOKPATHO
HUCIIOJIb3yeMble JacTu (00BeKTHI, (GyHKIUY, mporenyprl). Kox nepenaerca
KOMIUJIATOPY, U PE3YILTUPYIONIUN UCIOJHAEMBINA KO/ [eJaeT B TOUHOCTH
(Hy, He Bcerfia 8 MOYHOCMU) TO, UTO BbI 3amporpamMmupoBaiu. C KakKuM ObI
SA3BIKOM IPOrpaMMUpOBanusa Hu padoranu, Java, C#, C, Visual Basic nian
JIIOOBIM JPYTUM NnpouedypHuiM sI3BIKOM, BbI IIOJHOCTHIO YIIPaBJseTe AeicT-
Buamu nporpamMmmbl. C SQL, ogHako, IOHAZ00UTCSI OTKA3aThCA OT IPUBLIY-
HOTO KOHTPOJIS HaJ BBHIIIOJHEHHEM, IIOTOMY 4TO SQL-BhIpaskeHUs olpee-
JISIIOT HeOOXOMMMbIe€ BXOMHbIEe 1 BBIXOAHbBIE JaHHbIE, a CII0CO0 BBHIMOJTHEHUS
BBIPpasKEeHUs 3aBUCUT OoT KoMnoHeHTa mexanuama CYB]] (database engine),
Ha3bIBaeMoro onmumudamoponm (optimizer). Pabora onTuMuszaTopa 3aK.Iio-
YaeTcs B TOM, YTOOBI paccMoTpeTh SQL-BhIpaskeHue U ¢ yueToM KoHpUrypa-
uu Ta0JIUI] ¥ JOCTYIIHBIX NHIEKCOB IIPUHATH PeIleHne 0 caMoM 3(hdeKTrB-
HOM IIyTH BBIMOJHEHUs 3ampoca (Hy, He Bcerga camom 3Gh(HeKTUBHOM).
BoabmuucTBo CYB]] T03BOIAIOT IPOTPaMMUCTY BIAUATEH Ha PEIIEHUI OITH-
Mu3aTopa ¢ MOMOIIBI0 nodcKa30kx onmumusamopy (optimizer hints), Ha-
TpUMep IPeIJIOMKEeHUH 10 UCIIOJIb30BaHUI0 KOHKPETHOTO uHAeKca. OgHaKO
6OJIBIIMHCTBO IOJIb30BaTeell SQL HuKorga He 10o6GepeTcsa KO 9TOTO YPOBHA
CJIO’KHOCTH 1 OyZeT OCTaBJIATEH HOJZOOHBIE TOHKOCTU agMuHUCTpaTopam Bl
IV CIIEIMAJINCTAaM II0 BOIIPOCAM ITPOM3BOAUTEIHLHOCTHU.

CiaepoBaTebHO, ¢ SQL nucaTh mOJHBIEC IIPUIOKEHUA He HoJayunTcsa. Ecin
TpebyeTcs CO3JaTh UTO-TO CJIOMKHEE IPOCTOro CIleHAPUA AJIA PabOTHI ¢ OII-
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peleleHHbIMU JAHHBIMHU, MOHAZO0UTCA MHTeTrpupPoBaTh SQL co cBouM JIio-
OMMBIM SA3BIKOM IIporpaMMHpoBaHus. HeKoTopble mpousBoguTe Iu 06a3
TaHHBIX cIeJaliu 9To 3a Bac, Hampumep Oracle ¢ sssikom PL/SQL niu Mic-
rosoft ¢ TransactSQL. Biarogaps stum sizeikam SQL-BbIpaskeHus I pa-
GOTHI C JAHHBIMU ABJISIOTCA YACTHIO IPAMMATUKHU SI3bIKA IIPOTPaMMUPOBA-
HUA, UTO IIO3BOJIAET CBOOOAHO MHTEIPUPOBaTEH 3anpockl K Bl ¢ mporeayp-
HbIMU KoMaHAaMu. OIHAKO IIPU UCIIOJIb30BAHUY He XapaKTepHoro Ajd BT
SABBIKA, TAKOTO KaK Java, 11 BeIoJHeHua SQL-BrIpaskeHUE moHag00uTCA
crelajabHOe cpencTBo. HeKoTophlie M3 3TUX IPOTPAMMHBIX CPEJCTB IIpe-
IOCTaBJIAIOTCA IpousBoauTeaaMu B, Torza Kak Apyrue CO3LAOTCA CTO-
POHHUMHU IPOMBBOAUTENAMU UM paspaborumkamu 110 ¢ OTKPBITHIM HC-
XOAHBIM KozoM. B Tab6s. 1.2 moKasaHbl HEKOTOPHIE HOCTYITHBIE BapUAHTEI
uHTerpupoBanusa SQL B KOHKPeTHBIE A3BIKY IPOTPAMMUPOBAHUS.

Tabauya 1.2. Cpedcmea unmezpuposarus SQL

SA3BIK IIporpammHoOe cpeacTBo

IIPOrpaMMHUPOBAHUSA

Java JDBC (Java Database Connectivity) (JavaSoft)

C++ RogueWave SourcePro DB (MHCTPYMEHT CTOPOHHUX IPOU3-

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

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

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

Ecau TpebyeTcsa TOJIBKO MHTEPAKTUBHOE BBIIOJHEHHe SQL-KoMaHzm, KaiK-
IbIH ipousBoguTesib Bll obecneunBaeT KaK MUHUMYM IIPOCTOM MHCTPYMEHT
nepenauu SQL-komann mexanuamy CYB/I 1 mpocmoTpa pesynbTaToB. Bosb-
IIUHCTBO MPOM3BOAUTENEH MpeajaraeT Takke rpapuuecKuii HHCTPYMEHT,
B OJJHOM OKHe KOTOPOr0 BBOAATCA SQL-KOMaHABI, & B JPYTOM BEIBOAATCSA pe-
3yJIbTaThI UX BBHIMOJHEHUA. II0OCKOIBKY IPUMEPhI JaHHOM KHUTH PaboTaioT
c 6asoii manubix MySQL, mja 3amycKka IpuMepoB U (pOopMATHUPOBAHUA pe-
3YJILTATOB A Oy UCIOJIb30BaTh YTUJINTY KOMaHIHOM CTPOKY mysql.

Mpumepbl SQL

Panee B 5701 r1aBe s oberraa nokasaTh SQL-BrIpaskeHie, BO3BpalljaoiIiee
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 qumnriaux Ha 3TOM 3Talle MOAPOOHOCTeM: JaHHBIM 3aIpPOC UAeHTUPUII-
pyet B Tabauiie account cTpoky I[:xopm:xa Bieiika, a B Tabauiie product —
CTPOKY € THUIIOM cueTa 'checking' (TeryIliue pacxXombl), B TaOJHUIle account
HaXOIUT CTPOKY, COOTBETCTBYIOIYIO MaHHONW KOMOWHAIIUM «KJWEHT/TUII
cueTa», M BO3BpaIllaeT UYeThIpe CTOJOIA Tabauibl transaction mas Bcex
TPaH3aKIUHA II0 9TOMY cueTy. Bce KOHIIeNIMM, IPHUCYTCTBYIOIIE B JAHHOM
s3ampoce (1 MHOTHUE ApPyrue), OYAYT pacCMOTPEHBI B CIEAYIONINX TJIaBax;
3leCh MHE IIPOCTO XOTeJIOCh II0KAa3aTh, KAK BRITJIAAEJ ObI 3a1Ipoc.

IIpenpiayinuii 3amrpoc COAEP:KUT TPU Pa3HBIX Os0ka (clauses): select, from
u where. IIpaKTMuecKM KaKABIA COPMUPOBAHHBIA BaMU 3ampoc OymaeT
BKJIIOUATh, II0 KpaiiHell Mepe, 5TH TPU 0JIOKa, XOTA €CTh U APyrue 6JIOKHU,
npuMeHsAeMble AJisd 0ojiee CIOMKHBIX Ilejeii. Posib KasKIoro M3 3TUX TPEeX
06JIOKOB MOJKHO IIPOJAEMOHCTPUPOBATH CJEAYIONINM 00pasoM:

SELECT /= opmHa unu Gonee cyuHocTen =/ ...
FROM  /+ opHo wnw Gonee mecT */ ...
WHERE /+ ypnoBneTsopsieTcs OfHO wnu Gonee ycnosui =/ ...

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

OO6BIYHO TIepBasa 3ajava IMIPU CO3TAHUY 3aIIpoca — OIPeeIuTh, KaKad Tao-
JIUTIA WMJIU TaOJUIBI TOHAZ00ATC, a 3aTeM J00aBUTH UX B 60K from. [lamee
HE00XOAMMO OTCEATh JaHHBIE ATUX TAOJIUIl, KOTOPHIE He IIOMOI'YT OTBETUTh
Ha 3ampoc. [ aToro B 6JIOK where BBOAATCA ycyioBusa. HakoHel, TpuHU-
MaeTcs pellleHre O TOM, KaKKe CTOJOIbI PasHBIX TabJul] TpedyeTcs u3-
BJIeUb, U OHU H00aBaAOTCA B 0J0K select. BoT mpocToil mpumep momcka
BceX KJreHTOoB 110 pamuauu Smith (Cmur):

SELECT cust_1id, fname
FROM customer
WHERE 1name = 'Smith’

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

Kpome cosganusa sampocoB K BIl BaMm, ckopee Bcero, IpUAETCA 3aOTHATH
u n3MeHATh fanHbie BI[. BoT mpocToit mpumep no6aBiieHMA HOBOM CTPOKU
B Tabauiy product:

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

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

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

O6paTuTe BHUMaHUeE, UTO B BEIpasKeHUN update Toxke ecTh OJIOK where, Kak
¥ B BRIpasKeHHUU select, moTomy uTo update JOJIPKHO OTOOPATH CTPOKH, TIOJ-
JeKaIye n3MeHeHn0. B TaHHOM caydae 3aJJaHO, YTO JOJI*KHBI OBbITH M3Me-
HEHBI TOJBKO T€ CTPOKM, CTOJOIBI product_cd KOTOPBIX COOTBETCTBYIOT
ctpoke 'CD'. ITockoabKy croiberr product_cd ABaseTcA HePBUUYHBIM KJIO-
yoM TabJUILI product, caeayeT OKUAATh, YTO BhIpasKeHue update UBMEHUT
TOJIBKO OAHY CTPOKY (MJIM HUM OJHOU, €CJIM TaKOoro 3HaUeHWA B Tabauie
Her). IIpu BeimosHeHUN J060r0 SQL-BBIpaskeHu AJIA PabOTEI ¢ JAHHBIMU
mexanudMm CYB]] BLIBOOUT OTUET ¢ YKa3aHUEM TOT'0, CKOJIBKO CTPOK OBLIO
IOIBEPKEHO ero BO3AeCcTBUI0. Ecin ucroabp3yerca MHTePaK TUBHBIN MHCT-
DPYMEHT, HampuMep y:Ke YIOMAHYTHI MHCTPYMEHT KOMAHIHON CTPOKU
mysql, 6ymeT MoJIy4eHO COODIIeHNe O TOM, CKOJIBKO CTPOK OBLIO:

* BO3BpAIlleHO BhIpaxkeHueM select;
® CO3JaHO BBIpaXKeHUEM insert;

* U 3MeHEeHO BhIpaskeHueM update;

® ynajieHO BhIpakeHUeM delete.

Ecau mcnosbsyercsa MpolenypHBIA S3bIK C OAHUM U3 YK€ YIOMSAHYTBIX
IPOTrPaMMHBIX CPEICTB, TO IIOCJe BhIoJaHeHusa SQL-BeIparkenus aaa pado-
THI C JAHHBIMU 9TO CPEICTBO BKJIOUUT BHI30B (DYHKIIUHU 3aIlIpPoca dTOM MH-
dopmanuu. B obiieMm, He MelIaeT IPOBEPATH 9TU JaHHEIE, UTOObI YOeIUTh-
¢, YTO BhIpaKeHue He CHeJaio HUUero HellpeABUIeHHOTO (Hampumep, ec-
JIY 3a0BITh BKJIIOYUTH B BeIpaskeHue delete GJIOK where, OYAyT yAaJdeHBI BCe
CTPOKH Ta0auIbI!).

Y10 Takoe MySQL?

Penanumonnbie 6a3bl JAHHBIX IIPOJAIOTCA y:Ke Oojiee ABYX MEeCATUJIETUM.
K camMbIM 3pesIbIM U IMOMYJIAPHBIM IPOAYKTAM OTHOCATCS:

¢ Oracle Database ot Oracle Corporation
e SQL Server or Microsoft

e DB2 Universal Database or IBM

e Sybase Adaptive Server ot Sybase

¢ Informix Dynamic Server or IBM

Bce aTu cepBeprl Bll mesnaioT mpuMepHO OJHO U TO K€, XOTS HEKOTOPhIe
JIyUIIie OCHAIIeHbI AJIA PA0OThI C OU€Hb OOJILIITMMU WX BBICOKOIIPOM3BOI-
TeabubIMu BIl. [Ipyrue ayuiiie BeayT cebsa mpu pabote ¢ 00beKTaMu, NN
oueHb OoabinuMu (atinmamu, nau XML-mokymenTamu u T. 1. Kpome Toro,
OUYeHb XOPOIII0, YTO BCE HTHU CEePBEePHI COBMECTUMBI C MOCJETHUM CTaHIap-
ToM ANSI SQL. 9T0 IMOJI0XKUTEIbLHBIN MOMEHT, 1 A 0043aTeIbLHO IIOKAXKY,
KaK mnucatbh SQL-BhIpakeHNsA, KOTOPhIe OYAYT BLIIOJHATHLCS HA JIO00H 13
9TUX MaIaTdopM (¢ HeOOJBITUMY U3MEeHEeHUAMU NI BOOOIIe 0e3 HIX).
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Hapsay ¢ aTuMm mocJsiegHue IsATh JeT B COOOII[eCTBE CTOPOHHUKOB OTKPBITO-
r0 MCXOIHOTO KoJa HaOJIofajach aKTHUBHAs MeATEeIbHOCTb IO CO3JaHUIO
JKU3HECIIOCOOHOIT aJbTepHATUBEI KoOMMepuecKuM cepBepam BJI. IIBa nHau-
OoJiee pacmpocTpaHeHHBIX cepBepa BIl ¢ OTKPBITBIM MCXOAHBIM KOIOM —
PostgreSQL u MySQL. Be6-catit MySQL (kttp://www.mysql.com) B HacTO-
Amlee BpeMs 3aasiasdeT o 6osee uem 6 000000 ycTaHOBOK, UX cepBeEP AOCTY-
neH 0ecIyIaTHO, U A yOeAUJICSA, UYTO CKAYaTh U YCTAHOBUTH €TO UPE3BhIUATi-
HO 11pocTo. IToaToMy s pern, 4To Bce IPUMEePHI AJs JaHHOM KHUTH OYIyT
BeITOTHATHCA Ha Bl MySQL (Bepcuu 4.1.11). [lna dopmaTupoBanus pe-
3yJIBTATOB 3aIIPOCOB OYZET MCI0JIB30BATHCA HHCTPYMEHT KOMaHIHOM CTPO-
Ku mysql. [lasxe ecau BHI yiKe paboTaeTe ¢ IPyrUM CEPBEPOM U BOOOIIE He
IJIaHupyeTe mcmosb3oBaTh MySQL, s peKoOMeHIYyI0 YCTAaHOBUTL ITOCJE[-
HIOIO Bepcuio cepBepa MySQL, sarpysuTh cXeMy U JaHHbIe IPUMePa U dKC-
IEePUMEHTHPOBATD C IIPUMePaMU 9TOM KHUTH.

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

Ckopee, TaHHaA KHNATA CO3JaHAa, YTOOLI OOYUYUTH UNUTATEJIS co3aBaTh SQL-
BBIpAKEHU S, KOTOpPhIe OyAyT BRINOJHATHCA HAa MySQL 1 mociaegHux Bepcu-
ax Oracle Database, Sybase Adaptive Server u SQL Server ¢ HeGoIbIITIMUI
U3MEeHeHUAMU WU BOOoOIe 6e3 HuX. BO3MOKHO, IPpU MCIOJbL30BAHUU OJ-
HOTO U3 YIOMAHYTHIX cepBepoB IBM xJjomoT y Bac 6yAeT 4yTh O0JIbIIIE.

YT06hI IO BOBMOKHOCTHY COXPAHUTD KOJ U3 JaHHOM KHUTHU IIaTopMoHesa-
BUCUMBIM, f BO3JEPKYCh OT AE€MOHCTPAIlMM HEKOTOPHIX MHTEPECHBIX Be-
mieil, peaIn3oBaHHBIX B A3bIKe SQL a1 MySQL u He ocyIiecTBUMBIX B IPY-
rux peanusanuax BIl. Ho ana ynrareneii, NIaHUPYIOIIUX TPOAOJIIKATH pa-
60Ty ¢ MySQL, HeKOoTOpbIe 13 3TUX BO3MOKHOCTEIl PACCMOTPEHEI B IIPUJIO-
‘Keuuu B.

LdononHuTenbHble NCTOYHUKN

O6111ad 1Meab CAeAYyIOINX UYeThIpPeX IJIaB — IIpeAcTaBUTh SQL-BbIpaskeHUsA
IIsT pabOThI C JaHHBIMHU, YAEJUB IIPU 9TOM 0coboe BHUMAaHMNE TPeM OCHOB-
HBIM OJIOKaM BbIpaskeHus select. Kpome Toro, mpuBOAUTCA MHOKECTBO
IIPYMEPOB, MCIIOJL3YIOINX OaHKOBCKYIO cxeMy (OHA IIpeACcTaBIeHa B CJe-
IYIOIel TJIaBe 1 3aJIeiCTBOBaHA BO BCeX MpuMepax AaHHOU Kuuru). Hazme-
I0Ch, UTO MMOCTOAHHOE MCTIOJIb30BaHUE OHOM U To¥ ke Bl mosBoaut umra-
TeJII0 BHUKATh B CYTh IIPUMEpa, He TPaTsd BpeMs HA M3ydyeHHe IpUMeHsIe-
MBIX TaOJINII.

TBep0 YCBOUB OCHOBEI, C IIOMOIIBI0 OCTABUIUXCS I'JIaB Bl U3YUUTE JOIIOJI-
HUTEJbHbIe KOHIIEIIIINY, 110 60JIbINIell YacTH He 3aBUCHUMBIE IPYT OT ApPYyTa.
IToaTOMy, CTONKHYBIINCH C KaKUMHU-IUO0 TPYIHOCTAMM, BCETZA MOKHO
IBUHYTHCA Aajblile, a I03Ke IepeuunuTaTh IaaBy. IIpountas KHUry u npopa-
0oTaB BCe IPUMEDPHI, BHI YBEPEHHO IOIIeTe K BepIInHaM MactepcTBa SQL.
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[naBa 1. HemMHoro ncropum

BoT HECKOJIBKO 3aCAYKUBAIOINX BHUMAHUA NCTOUHUKOB AJIs1 YMTaTE e,
JKeJIafoInX Y3HATh 00JIbIIe O PeJAINOHHBIX B, MCTOPUY KOMITBLIOTEPU3H-
poBaHHBIX cucTeM ynpasiaenud Bl niu a3erke SQL:

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

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

K. I:x. Heitir «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 « BBempenue B cucTeMbl 6a3 JaHHBIX » , 8- udganue, Buabsamc, 2005.



Co3paHvie U 3anonHeHue 6a3bl AaHHbIX

B sToi1 ritaBe mpezncTaBiaeHa nHpopManua, HeobxoguMas AJIA CO3TaHUA Ba-
mreit mepBoit BJI, Ta6aUIl U acCOIMUUPOBAHHBLIX JAHHBIX, MCIOJIB3YEeMBIX
B IpuMepax KHuru. Tak:ke paccKasbIBaeTCs O Pa3INUYHBIX TUIIAX JaHHBIX
¥ 00 UX MPpUMeHEeHUN IPU co3maHuu Tabauil. [IoOCKOIbKY TpuMephl KHUTH
BermosHsAoTesa Ha CYBI MySQL, saech HabagaeTcss HeOOIbIIOE CMeTTe-
HHE aKIIeHTOB IMIPeACTaBIAeMOTr0 MaTepuaja B CTOPOHY BO3MOKHOCTEH
u cuaTakcruca MySQL, HO 60JBIINHCTBO KOHIIENIINI IPUMEHUMBI K JII000-

MY CepBepy.

Co3paHue 6a3bl gaHHbIX MySQL

Ecau B Bamem pacmops:kenuu ysxe ectb CYBI] MySQL, M0OXHO BBITIOJI-
HATH IPUBEAEHHBIE HU)KE MHCTPYKIINY, HaunHad ¢ 1. 8. Ho He 3abniBaiiTe,
yTO 9Ta KHUra opueHtuponana Ha MySQL Bepcuu 4.1.11 uau 6osee mosa-
HUX, II03TOMY €CJIV BBl UCII0JIb3yeTe O0Jiee PAHHIOI BEPCUI0, CKOpee BCETO,
He moMeniaeT 0OHOBUTH €€ UJIN YCTAHOBUTH APYTOii cepBep.

Crenyrolie NHCTPYKIINY OTPAKAIOT MUHUMAJLHBIN HAOOp AelicTBUil, He-
00XOIMMBIX IJiA yCTaHOBKHU cepBepa MySQL Ha KommbioTepe, padoraro-
meMm nioj; yupasiaenuem Windows, cosmanus 6a3bl JaHHBIX U 3aTPY3KU TeC-
TOBBIX JAHHBIX JJIS dTON KHUTH:

1. Ckauaitre MySQL Database Server (Bepcuu 4.1.11 uiu Gosiee mosmueir)
¢ http://dev.mysql.com. Eciu cepBep IIaHMPYeETCA UCIOJIB30BATH TOJIBKO
s ooyueHusi, ckauaiite Essentials Package (OcHoBHO#I makeT), BKJIIO-
YaOIIUI TOJBKO IIIUPOKO HUCII0Jb3yeMble MHCTPYMEHTHI, a He Complete
Package (ITosubrii maker).

2. JIBOMHBIM IIEJTYKOM IO 3arpyKeHHOMY (hailyy 3aIIyCTHUTE IIPOIecC yCTa-
HOBKH.
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10.

11.
12.

13.

. YcTaHOBUTE cepBep, UCII0Ab3yA BapuaHT «typical install» (o6brunasn ye-

TAHOBKA). ¥ CTAHOBKA JOJIYKHA IIPOUTH OBICTPO U 6€300/1€3HEHHO0, HO He
cTecHsMTech oOpalaTbcsa K OHJIAMHOBOMY PYKOBOJACTBY IIO YCTAHOBKE
(http://dev.mysql.com/doc/mysql/en/Installing.html).

. ITo 3aBepIlieHuN YCTAaHOBKU, 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 KoHpurypaimm).

. IIpu szanycke Configuration Wizard BeibepuTe nepexaruaresb Standard

Configuration (CrangapTHas KOHQUTYpAIlUs) U 3aTeM YCTAHOBUTE (hJIark-
ku Install as Windows Service (YcramosuTh Kak cay:x6y Windows) u Inclu-
de Bin Directory in Windows Path (Brutouuts Karasor Bin B myTs moucka
Windows).

. Bo BpeMms kKoHGUTrypupoBaHuA BaM OyZeT NpeI0:KeH0 BbIOpaTh IIapoJib

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

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

HUTBb - Command)) ¥ U3 KOHCOJIN 3aperuCTPUPYITEeCh KaK IIPUBUIETPO-
BaHHBIHA IOJIb30BATEJb C IOMOIIIBIO KOMaHABI Mysql -u root -p. Bam 6yaet
IPEeJIOKEeHO BBECTH IIaPOJIb, IIOCJIEe 3TOTO HOABUTCS ITOACKAa3Ka mysql>.

. CospmaiiTe HOBOT'O OJb30BaTe A 0a3bl JAaHHBIX. I co3maJ moab30BaTeIIs

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

. 3aBeplInuTe ceaHC C MOMOIIbI0O KOMAHABI quit; (BBIATH) U 3apETrUCTPU-

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

Cospatite 6asy maHHbIX. §1 cosman Bl «<bank» (6aHK) ¢ momMoIIbI0 BBIpA-
KeHUd create database bank;.

Bribepure HOBYyI10 Bl ¢ mOMOIIIBIO BEIPAMKEHUA USE bank; .

CrauaiiTe TeCcTOBbIEe HaHHBIE IJIs 3TON KHuUru. Paiiil MOXKHO HANTU HA
caiite learningsql B pazgese Examples (mpuMepsI) 11 TaHHOW KHUTH.

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

Temneps y Bac mosskHa ObITh pabouas BII, samosiHeHHasA BceMU TaHHBIMU,
HeOOXOAUMBIMHY AJI IPUMEPOB JaHHONM KHUTH.

UHCTpyMeHT KoMaHAaHoOM cTpokn mysql

ITpu BBI3OBe MHCTPpYMeHTa KOMAaHIHOM CTPOKU mysql MOMKHO 3aJaTh UMA
TI0JIB30BAaTeJNA 1 UCIoab3yemyro B1:
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mysql -u 1rngsql -p bank

Bygmer samporrien Bamr mapoJib, U 3aTeM IMOSBUTCS IIPUTJIAIIIEHUE mysql>,
C IIOMOTITHIO0 KOTOPOTO BB CMOKeTe CO3aBaTh SQL-BhIpaKeHUA U IPOCMAT-
puBaTh pe3yJbTAThI UX BHIMOJNIHeHUA. Hampumep, 4ToOBI Y3HATD TEKYIIHUE
JaTy U BpeMs, MOKHO BBITIOJTHUTD CJIEYIONTUN 3aITPOC:

mysql> SELECT now( );

o +
| now( )

O +
| 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 BuguTe, MHCTPYMEHT KOMaHIHON CTPOKU mysql
dopmaTupyeT pesyabTaThl 3aIIPOCOB, IOMeEIad UX B IPAMOYTOJbLHUK, 0Uep-
YeHHBIN CUMBOJIAMH +, - 1 |. BbIBes Bce pe3yabTaThl (B JaHHOM CJIyUae 3TO
BCET0 OJJHA CTPOKA), MHCTPYMEHT KOMAaHIHOM CTPOKYU mysql MOKaKeT KOJI-
YeCTBO BO3BPAIIEHHBIX CTPOK U IAJUTEJIHLHOCTL BBITIOJHEHUA BBIPAMKEHUS

SQL.

3aBepIiuB 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 co3maTs 3ampoc 6e3
6Jioka from (13), B KOTOPOM JOJI’KHA OBITH YKa3aHa II0 KpaliHell 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 coBmectumoctu ¢ Oracle Database MySQL
TOKe TpenocTaBiderT Tadbiauiy dual. CiemoBaTes bHO, MPEIBIAYIITUNA
3aIIpPoC 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 Hy:XHa 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 3aKJI0UAeTCSI B BOSMOYKHOCTY XPaHeHUS CIeIlnaIb-
HBIX TUIIOB IaHHBIX, HampuMep XML-IOKYMEHTOB, MM OYE€Hb OOJIBIINX
TEeKCTOB, WUJIN IBOMYHBIX JOKYMEHTOB. II0CKOIbKY TaHHAA KHUTA ABJISIETCA
BeegeHreM B SQL u 98 % Bcex cTOJIOIOB, KOTOPBIE Bhl KOILa-In00 BCTPE-
THUTE, OYAYT IPOCTHIMM THUIAMM JAHHBIX, MBI PACCMOTPHUM TOJBKO CHM-
BOJIBHBIE, YMCJIOBLIE ¥ BDEMEHHEIEe TUIBI JaHHBIX.

CMBOJIbHbIE AaHHble

CuMBOJIbHBIE JaHHBIE MOTYT XPAaHUTHCA KaK CTPOKU (GUKCUPOBAHHOMN WU
mepeMeHHOI AJUHBI. PasHuUIla 3aKJII0YaeTcAa B TOM, YTO CTPOKU (hUKCUPO-
BaHHOI IJIWHBI CIIPaBa JOIOJHSIIOTCA IpobeaMu, TOTJa KaK CTPOKU Ilepe-
MEeHHOM IJIUHEI — HeT. [Ipu onpemesieHn M CTOI0IIA CHMBOJILHOT'O TUIIA HE00-
XOIMMO 33aJaTh MaKCHUMAaJIbHBIA Pa3Mep COXPaHAeMOll B HeM cTpoku. Ha-
IPUMED, eCJIU IPEAI0JaraeTca XPaHUTL CTPOKU MInHON 10 20 cCMMBOJIOB,
MOXKHO UCIIOJIB30BATH JII000€E M3 3TUX OIIVMCAHUI:

CHAR(20) /* CTpoKa QUKCUPOBAHHON [OAWHbI */
VARCHAR(20) /+ CcTpoka NepemMeHHon AnWHb */

B macTosmiee BpeMsa MaKcUMaJabHAA AJUHA 9TOTO TUTIA JaHHBIX COCTABJIAET
255 cuMBOJIOB (XOTsS B OyAYITUX BepCUAX OYAYT AOMYCTHUMBI 0ojee IJINH-
HbIe cTPOKHU). [[J151 coxpaHeHUsa 6oJiee JIMHHBIX CTPOK (TaKUX KaK coobIie-
HUS 9JIEKTPOHHON mMOoUThI, XML-TOKYMEHTHI U T. [I.) UCIIOJIb3YUTE OJUH U3
TEKCTOBBIX THUIIOB — tinytext (KpomieuHsIil TeKCT), text (Teker), mediumtext
(cpenHUi TeKCT), longtext (AIUHHBIN TEKCT)), — pacCMaTPUBaeMbIX B JaH-
HOM pasjeje Io3:ke. B obmieM, Tum char MOAXOAUT JJSA caydas, Koraa
B CTOJIOIlE IPEAIIOJIAraeTcs XPAHUTb TOJbKO CTPOKM OJWHAKOBOM AJHNHEI,
HaIIpUMep COKpallleHHbIe Ha3BaHUA rOCYAapCcTB, a THUII varchar — IJs1 CTPOK
pasuoii quinubl. TUOEI char ¥ varchar oMHAKOBO IIPUMEHUMbBI BO BCEX OCHOB-
HBIX cepBepax B]I.

Korzga peus uzpet o npuMmeHeHuu Tuna gaunueix varchar, CYB]I] Oracle
O Database siBisierca uckiamouenunem. IlonbsoBarenu Oracle mpu onu-
e CaHUM CUMBOJILHBIX CTOJIOIIOB I€PEMEHHOM AJIUHBI JOJKHEI IIPAMe-
HATH THAI varchar?.

~

=h
bt

HaGopbl cumBonoB

B A3bIKax, MCHOJB3YIONINX JaTHHCKUI andaBUT, HAIPUMEDP B aHTJINIi-
CKOM, JOBOJIBHO MaJIO CHUMBOJIOB, TO €CTh Ka’KJbIHi CUMBOJI XPAHUTCA KakK
onuH O0aiiT. B mpyrux sS3bIKax, TaKUX KaK ATOHCKUU U KOpeHCKuil, MHOTO
cuMBoJI0B. Takum 06pa3oM, B HUX /IS XPaHEHUA OGHOTO CUMBOJIA TPeOyeT-
cA HecKoJbKo 0aiiT. [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 MHOro0aiToBblie. [IpocMOTpeTs HOAAEPIKBaEMbIEe CEPBE-
POM HaAOOPBI CHUMBOJIOB MOKHO C IIOMOIIbI0O KOMaHABI Show (ITI0KasaTh):

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

Bigb 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
t1s620_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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Korga a ycranoeus cepsep MySQL, B KauecTBe Habopa CUMBOJIOB, IIpHMe-
HAEMOTO II0 YMOJIYaHUI0, OBLT aBTOMATUYEeCKH BbIOpaH latini. OgHaKo qas
KakJ0T0 CUMBOJILHOTO cT0s1011a B BJ] MO/KHO BRIOpPATh OTAEJbHBIN HaGOp
cuMBOJIOB. MOKHO Jake XPaHUTDH pasHble HAOOPHI CHUMBOJIOB B OJTHOIT Tab-
auiie. YTo0BI IpU OMMCAHUU CTOJIOIA BHIGpATh HAOOP CHMMBOJIOB, OTJINY-
HBIH OT IPUMEHAEeMOTO 0 YMOJUAaHUI0, HaI0 IIPOCTO YKA3aTh OJWH U3 MOJI-
JIep:KUBaeMbIX HaOOPOB CUMBOJIOB OCJIE OTIMCAHUS THUIIA:

VARCHAR(20) CHARACTER SET utf8
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C MySQL Mmo:xHO Tak:Ke 3aJaBaTh HAa0OpP CHMMBOJIOB II0 YMOJIUYAHUIO IJIA
Bceli 0a3bl JaHHBIX:

CREATE DATABASE foreign_sales CHARACTER SET utf8;

IToxxanyii, A 03BHAKOMHUTEIBLHONM KHUTH 0 HabopaX CUMBOJIOB CKa3aHO J0C-
TAaTOYHO, HO eIlle eCTh TeMa JIOKAJIU3aIuu, KoTopas ropaszo mupe. Eciu Bu
IIaHUpyeTe paboTaTh ¢ HECKOJIBKMMU HaGOPaMy CHMBOJIOB MJIN UCIIOJIB30-
BATh HE3HAKOMBbIE HAGOPHI CHMMBOJIOB, 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 AAaHHBIE, AJA KOTOPBLIX He XBATUT 255 CHMMBOJIOB
cToJybIla THHa char mam varchar, BaM IIOHAZOOMUTCS OLUH U3 TEKCTOBBIX
THUIIOB.

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

Tab6auuya 2.1. Texcmosvie munst dannvix MySQL

Tun MagkcuMaJabHOE YHCJIO CHMBOJIOB
Tinytext 255

Text 65 535

Mediumtext 16 777 215

Longtext 4294 967 295

Bri6bupasi TOT I MHOM TeKCTOBBIN THUII, HEOOXOAMMO IIOMHHUTD CJIEAYIOIIee:

e Ecam pasMep faHHBIX, 3arpyxxaeMbIX B TeKCTOBBII c'ron6e11, IIpeBhIIIIA-
eT MaKCUMAaJIbHBII pa3Mep A4Jid 9TOro Tuiia, He IIOMECTUBININECA JaHHbIe
OTCEKaITCdA.

e B orismume oT cToJs0Ila THUIIA varchar, IIpu 3arpy3ke AAHHBIX B TAKOU
cTos16e1r mpobesIbl B KOHIE CTPOKY He YIAIAI0TCS.

e [Ipu ucmosb30BaHUU CTOJIOIOB TUIA text AJA COPTUPOBKY UJIV I'PYIIIIU-
POBKH MCIIOJIb3YIOTCS TOJbKO IepBble 1024 6aiiTa, XO0TA IIpU HEOOXOAM-
MOCTH 9TO OTPAaHUYMNBAIOIIEEe 3HAUCHNE MOYKHO YBeJIUUNUTh.

e PasHble TeKCTOBbIE TUIILI HNpHUCYINU 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 ITPOMU3BOJILHOTO (hopMaTa, HalIpuMep
cTosbma notes (mMpuMeUanusA) IJId XpaHeHUT nHGOPMAIUKU O B3aNMOIeHCT-
BUAX KJMWEHTa C OTHEeJOM KJIMEHTCKOTO cepBlUca Ballleii KOMOAHUM, KOTO-
PVIO BaM He X0TeJOCh ObI OTPAaHNYNBATL 255 cuMBOJIaMu, CJaeAyeT BIOPaTh
TUan text mam mediumtext.
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B Oracle Database gonyckatorcs ctos6isl char o 2000 6aiiT u var-
char go 4000 6aiir. SQL Server MoKeT onepupoBaTh JaHHBIMU THUIIA
char u varchar pasmepom go 8000 6atit. ITosTromy npu padore ¢ Orac-
le i SQL Server moTpe6HOCTH B TEKCTOBBIX TUIIAX JAHHBIX MEHBb-
e, ueM npu pabore ¢ MySQL. Ognako HaumHas ¢ Bepcuu 5.0.3
(B HacToOsAIIlee BpeMsA OHA MPOXOAUT OeTa-TectupoBanme) MySQL 06-
cKadeT 00a 3THU cepBepa, IOCKOJIBKY MaKCUMAJIbLHBIN pasMep cToj0-
1IoB THIIa char u varchar B HeMm gocturaer 65 535 6aiir.

,.
o
=
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UncnosBble faHHble

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

Cmouanbey, agaswwuiica UHOUKAMOPOM NOCMABKU 3AKA34 NOKYNAMeJLio

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

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

Homep no3uyuu 6 KAUeHmMCKOlL 31eKMPOHHOI KOp3uHe 015 NOKYNOK

3HaueHNAMY CTOJIOIA JAHHOTO TUIIA ABJIAIOTCA IOJOKUTEIbHEIE IIeJIbIe
ymcsa ot 1 go (makcumym) 200 (gyia paHATOB IIOTWHTA).

ﬂaHHbl,e Nno3UUUOHUPOBAHUA C8EPJUJLLHOZ0 CMAHKA 018 neyamuwvlx niam

BricokoTouHBIE HaY4YHBbI€ NJIN TE€XHOJIOTUYECKNE NaHHbIE 4aCTO Tp86Y'
IOT TOUYHOCTH IO BOCBMHU JE€CATHUYHBIX 3HAKOB.

MySQL pacmosiaraeT HeCKOJIbKUMU PAa3HBIMU YNCJIOBLIMU TUIIAMHU JIJIS pa-
60THI ¢ 5TUMU (M MHOTUMU APYTUMHU) Bugamu unopmaruu. Haubosee uac-
TO YMCJIOBBIE€ TUIBI UCHOJb3YIOT IJIA XPaHEeHUA Ieablx uucei. Ilpu sazma-
HUY OJHOI'0 M3 TAKUX TUIIOB MOXKHO TaKKe YKas3aTh, UTO JaHHbIe 6e33HAKO-
8blLe, TOTIA cepBep OyAeT 3HATh, UTO BCE XPAHAIIMECS B CTOJIOE JaHHBIE He-
oTpuiareabubie. B Tabdsa. 2.2 moOKasaHO HATH Pa3HBLIX THUMIOB MaHHBIX,
npeaHasHAUeHHBIX I/ XPaHEeHUS IeJIbIX YKCel.

Tab6auuya 2.2. Ienvie munst 0dannvix MySQL

Tun Jlnana3oH 3HaYeHM# co 3HaKoM | [Ilmana3oH 3Ha4YeHMIi 6e3 3HaKa

Tinyint or -128 mo 127 or 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
1m0 9223 372036 854 775 807
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ITpu cosganuu cTosbiia ogHOrO0 U3 1ebiX TumoB MySQL BeIzeuT a4 Xpa-
HEHUsA JaHHBIX COOTBETCTBYIOIEe KOJMUECTBO maMATH — OT 1 Oaiita mis
tuna tinyint mo 8 6aiT gaa bigint. IlosTomy mombiTaiTeCh TOAOOPATH THUII
JOCTATOUYHOTO pasMepa AJsA XpaHeHus caMoro 0OJBIIIOro 13 Ipemosarae-
MBIX UmceJ 0e3 HeollpaBAaHHOIO pacXxoa IaMaTH.

I unces ¢ mIaBalomieil TOUKOM (Takux Kak 3,1415927) MoKHO BRIOpPATH
OJ1H U3 TUIOB, IPUBEIeHHBIX B Ta0. 2.3.

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

Tun YucioBoi fuana3on

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 ¢ mIaBaoieil TOUKoM MOKHO 3aJaTh moyHocmb (precision) (06-
mmiee JOMYCTUMOE YMCJIO Pa3PAN0B, KaK CIIpaBa, TaK U CJIeBa OT AECATUYHOMN
TOUKM) U Macuimab (scale) (omycTrmMoe YUCIO Pa3pPALOB CIIPaBa OT JeCATHIY-
HOM TOYKM), HO BTU ITapaMeTpPhI He ABJIAIOTCA 00a3aTenbHbIMU. B Tabi. 2.3
OHU ITIPEICTaBJEHBI KakK p U S. 3aJjlaBas TOUYHOCTb U MacInTab IJs cToa01ia,
MMEIOIero THUII C IIJaBalolell TOUKOM, Heo0X0AMMO IIOMHUTD, UTO COXpa-
HseMble B HeM JaHHBIe OYAYT OKPYIJIATHCA, €CJAU YMCJIO Pa3pAg0B B HUX
TPEBBLICUT 3aJaHHBIA MacIiTad u/muiau TouHocThb. Hampumep, cTosberr, or-
peneneHHbIN Kak float(4,2), OyaeT cCOXpaHATH BCETO YETHIPE paspsna, ABa
cJeBa ¥ JBa CIIpaBa OT AECATUYHON TOUKH. [10ATOMY C TAKMMU YUCJIAMU,
Kak 27,44 u 8,19, 6yneT Bce B mopsiaKe, a BOT uucjo 17,8675 6yzer okpyr-
Jaeuno go 17,87, a uucno 178,5 6ymer okpyriaeso (rpy6o) go 99,99 — camoe
6G0JIBIIIOE YHCJIO, KOTOPOE MOKET OBITh COXPaHEHO B 3TOM CTOJIOIE.

Kak u mamHbIe I1eJIoTo THIIAa, JaHHbIE C ILJIaBaloieil TOUKO MOTYT OBITE OII-
penenenbl Kak unsigned (6e33HaKOBBIE), HO 9TO TOJbKO IpedOTBpPAIlaeT
XpaHeHWe B CTOJOIE OTPUIATEIBLHBIX UMCEJ, HO He M3MeHAeT AUAIlasoH
TaHHBIX, KOTOPbIE MOTYT OBITH COXPAaHeHBI 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 JAaHHBIX B 0a3e JaHHBIX OTHOCATCS:

e JlaTa Oymy1ero coobITHA, HAIPUMED JOCTABKH 3aKas3a IMMOKYIIaTe 0
e dakTHUecKasd JaTa JOCTaBKU 3aKasa IOKYIIaTeJio

e JlaTa 1 BpeMA M3MEHEHUA MOJb30BAaTEJIEM OIPelesIeHHON CTPOKU Tab-
JIATIBI

e JlaTa pOKIeHUA COTPYIHUKA

e Tom, COOTBETCTBYIOMIUM CTPOKE TaOJIUITHI yearly_sales (Ipomasku 3a Tof)
B XpaHUJINIIEe JaHHBIX
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e Bpems, HeoOXoAMMOe I MOHTAKa 3JIeKTPOIIPOBOAKHY B aBTOMOOMIE Ha
cOOpPOUYHOM KOHBelepe

B MySQL ecTh TUIBI JaHHBIX AJS 00pabOTKU BCeX IMOMOOHBIX CUTYAI[UIA.
B rab6. 2.4 nokasaubl BpeMeHHbBIe THUIILI JaHHBIX, ToAaep:xkuBaeMble MySQL.

Tabauya 2.4. Bpemennore munwvt 0anuvtx MySQL

Tun dopmat o ymoauanuio | JJomycTumeie 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 xpauAT BpeMeHHBIE JaHHbBIE IT0-Pa3HOMY, U HadHaueHue op-
MaTHUpPyoIneil cTpoKku (BTopoii croJiber Tadi. 2.4) — moxkasaTh, Kak OyIyT
IIpeACTABJIEHLl JaHHBIE IIPU U3BJIEUCHNHN, a TAKyKe TO, KaK JOJKHA OBITh
chopMHUpPOBaHA CTPOKA JAThI IIPU BCTABKE WM OOHOBJIEHUHU CTOJIOIA Bpe-
MeHHOro Tuma. Takum 06pa3om, ecau ObI BaM ITOHAL00MI0CH 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 II0JPOOHO PACCMOTPEHO B ryiase 7.

I‘"‘ﬁ Ha Bcex cepsepax B]l qomycTumMbl pa3auyHble UATTA30HbI JaT AJsS

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

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

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

CTBa CHCTEM, OTCJEKHBAIOIIUX TEKyIue U OyAyIime COOBITHSI,

0OJIBIIION Pa3HUIIBI 3/IeCh HET, 00 3TOM BasKHO IIOMHUTH IIPU XpaHe-
HUM UCTOPUUYECKUX HAT.

PaznnuHble KOMIIOHEHTHI (DOPMATOB AAThl, IPUBENEeHHLIX B Ta0a. 2.4, omu-
caHbI B TabI. 2.5.

Tabauya 2.5. Komnornenmul popmama damot

Kommonent |Onucanue Muanazon

YYYY Tox, BKJIIOUAs CTOJIETHE ot 1000 mo 9999

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

HH Yac ot 01 mo 24

HHH Yacs! (Ipoireirue) oT -838 mo 838

MI Munyra ot 01 mo 60

SS CekyHza ot 01 mo 60
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Bort kak 061711 OBI MCIIOJIB30BaHBI PA3JINUYHBIE BpeMEeHHbIe TUIIBI IPU PeaJin-
3aIUU IPUBEJEHHbBIX BBIIIE IPUMEPOB:

A xpaHeHuA IIpeAIloJaraeMoil AaThl JOCTABKM 3aKasa IMOKYIATeJo
¥ JaThI POKIECHUSA COTPYIHUKA NCI0Jb30BaJNCh ObI CTOJIOIBI THIIA date,
TOCKOJIbKY 3HATh TOUHOE BPEeMA DPOKAEHUSA UeoBeKa He00A3aTeJTbHO,
a CILIAaHMPOBATH OYAYIIYIO JOCTABKY C TOUHOCTBIO IO CEKYHIBI HEPeaabHO.

s xpanenus: nHGopManuy o0 GaKTUUECKON JOCTABKE 3aKa3a IMOKyIIa-
TEJII0 UCIT0JIb30BaJIcA ObI T datetime (maTa 1 BpeMsi), TOCKOJILKY Bask-
HO OTCJIEUTHh HE TOJIBKO JAaTy, HO 1 TOYHOE BpeMsdA JOCTaBKH.

Cromberr, OTCIeKUBAIOIINI BpeMs IIOCJIeIHEeT0 N3MEeHEeH!A M0JIb30BaTe-
JIleM OIIpeAeJIeHHOM CTPOKM TabJIMIbl, MCIIOJb30BaJ ObI THUII timestamp
(BpeMeHHAasA MeTKa). ITOT TUII COAEPIKUT Ty Ke MH(POpMAaInio, UYTO 1 TUII
datetime (rom, Mecsrl, [eHb, 4Yac, MUHYTY, CEKYHIY), HO IpHU H0OaBIeHNNT
WM U3MEHEeHHH CTPOKM Tabaumbl cepBep MySQL aBToMaTumuecku 3a-
TOJIHUT CTOJ0eI timestamp TeKyIIMMU SHAUEHUAMU TaThl/ BPEeMEHMN.
Crosbert nias1 XpaHEeHUS TOJBKO AAHHBIX O TOJe MCIIOJIb30BaJl ObI THUII
year (roxm).

CTombIIbl, comepakaliiie faHHble 0 BpeMeHHOM MHTepBaJie, Heo0X0IMMOM
JLIsT BRIMOJHEHUS 3aJauu, MCIIOJb30BaJU ObI THN time (BpeMs). IToMy
TUIy JAaHHBIX He HY’KHO XPAaHUTh KOMIIOHEHT HATHI — 9TO COMBAJIO ObI
C TOJIKY, IIOCKOJIbKY MHTEPEC IPeICTaBIgeT TOJbKO KOJUYEeCTBO YaCOB/
MHUHYT/CeKYHI, He00X0IMMOe AJIA BBITTOJHEHUA 3aJaHnAa. OTy nHpopmMa-
U0 MOJKHO OBLIO ObI IOJYUYNTh, HAWAsd PAa3HOCTh 3HAUEHUUN 13 ABYX
cToJIOII0B TuIa datetime (IIepBBIf XPAHUT HATY/BpeMs Haduajia BBIIIOJIHE-
HUSA 3aJaHusA, a BTOPOI — JaTy/BpeMs ero 3aBepinenus). Ho mpoirie uc-
TOJIb30BaTh OAUH CTOJIOeIT time.

B riase 7 6yaer pacckasaHo, KaK paboTaTh C KasKIAbIM 13 3TUX BPEMEHHBIX
TUIIOB JAHHBIX.

Co3paHue Tabnuy,

Temnepsb, UMesA UYeTKOe IPeACTaBJIeHNe O TOM, KaKue TUIIbI JaHHBIX MOTYT
XpaHUTHCA B 0ase fanubIx MySQL, camMoe BpeMs B3TJIIAHYTh, KaK 3TU TUIIEI
HWCIIOJBb3YIOTCA IPU onucanuu Tadbaui. Haunem ¢ ommucaHusa TabIUIIB a9
XpaHeHUs NHPOpMAIUU O UeJOBeKe.

LWar 1: npoekTupoBaHue

XopolIo HaYaTh IPOEKTUPOBaHME TAOJIUIILI C HeOOIBIIIOTO0 MO3TOBOTO IIITYP-
Ma — 9TO IIO3BOJIUT OIIPEeNeIUTh NH(GOPMAINIO, KOTOPYIO OBLIO OBI II0JIEBHO
BKJIIOYATh. HEMHOro mopasMbIC/IUB O JAHHBIX, OMMCHLIBAIOIIAX YeJIOBEKa,
A MOJYYMJI BOT UTO:

Nwmsa, pamuaua (name)

ITox (gender)

Harta posxkaenus (birth date)
Anpec (address)
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e Jlrobumoe 6010 (favorite foods)

Pasymeercs, cnucok He IIOJHBIN, HO 3TOTO MOKa AocTaTouHo. Ciaeqyionimii
mIar — JaThb CTOJIOIAM MMeHa M Ha3HAYUTL TUNBI JAaHHBIX. B Ta0i. 2.6 1mo-
Kal3aH IepBLIil BApUAHT.

Tabauya 2.6. Tabauua Person (uenogekx ), nepgoe npubiuicerue

Croubern Tun JomycTuMbIie 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 Io3BOJAIOT 3aIlMCHI-
BaTh nH(GOPMAIINIO B CBOOOAHOM (hopMme. B cTosibite gender (mosr) momycKaer-
cdA TOJIBKO oguH cuMBoJI, M (M) uiu F (3K). Cronbiy birth_date (maTa posk-
JeHNnsA) Ha3HaueH TUII date, IOCKOJIBKY TOUHOE BpeMs He Tpedyercs.

LWar 2: ytouHeHune

B rimaBe 1 6bLy1a mpeAcTaBiIeHA KOHIETIUA HOPMALUIAUUU, UTO ABJISIETCA
mporeccoM obecrieueHnA oTcyTcTBUA B Bl mybaupytomuxcsa (KpoMe BHEIII-
HUX KJIIOUel) MJIU COCTABHBIX CTOJOIOB. IIpu IMOBTOPHOM aHAJIH3€e CTOJIO-
OB TAOJUIILI BOSHUKAIOT CJIEAYIONe COO0paKeH ! s:

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

¢ TIoCKOJIBKY HECKOJBbKO YEJOBEK MOI'YT MMETh ONWHAKOBBIE MMs, IOJI,
IaTy POMKAEHUSA U T. A., B TAOJIUIIE Person HET CTOJIOIOB, rapaHTUPYIO-
X VHAKAJIBHOCTD.

e Cromber address — ToKe COCTABHOU 00BEKT, BKJIIOUAIOIIUN YJIUILY, TO-
pox, mraT/o6JacTh, CTPAHy U ITOYTOBBINA MHEKC.

e (Croaber favorite_foods — aTo cnucok, comep:xamiuii 0, 1 niau 6ojee He-
3aBHCHMBIX 3JIEMEHTOB. BBLI0 OBI JIyUllle BLIHECTH 9TH JaHHBIE B OTAEJIb-
HYIO TabJINITY, BKJIIOUYAOIIYIO BHEIIIHII KJII0U K TabJInIle person, 4To0bl
0003HAUNTh YeJI0BEKa, K KOTOPOMY IIPUMKNCAHO KOHKPETHOEe 0JII0/0.

B Ta6us. 2.7 MOKHO YBUAETh HOPMAJIU30BAHHBIN BapUAHT TAOJUIIBI PErsSONn
TocJje yJeTa BCceX 3TUX 3aMedyaHui.

Temneps, Korga y TabJUIILI PErsON eCcTh IMePBUUYHBIN KJiou (person_id), ra-
PaHTUPYIONNHA YHUKAJIBHOCTD, CJAEAYIOIINM IIIaroM Oy IeT IIoCTPoeHue Tao-
aunbel favorite_food, BKIrOUaoIeil BHEITHNH KJIOU K Tabauie person. Pe-
3yJbTaT ITOKa3aH B Ta0i. 2.8.

Cromnbrer person_id m food (6srr00) 00PA3YIOT TTEPBUYHBIN KJIIOYU TaGIUITEI
favorite_food. Crosber person_id Takske sABJAETCA BHEIIHUM KJIIOUOM
K TabJamuiie person.
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Tabnuya 2.7. Tabauya Person, 6mopoe npubiudiceHue

Crouber Tun JonmycTHMBbIe 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)

Ta6ruya 2.8. Tabauya Favorite_food (tob6umoe 611000 )

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

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

Temneps, 10 3aBePIICHUN IIPOEKTUPOBAHNS ABYX TAOJMUIL IJIs Pa3MeIlleHn s
epCcOHAJIbHON MHMOPMAIINH, CAEAVIOINM IIIaroM sABJsgeTcsa (OpMUpPOBAa-
HUue SQL-BeIpaskeHui nisa cos3manus tabaui B BIl. Bor BeIparkeHue 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 ITOHSATHO BCe, KpOMe IIOCJeTHEro sJje-
menTa. Ilpu ommcanum TabaIUIlBI HEOOXOAMMO COOOIMUTEL cepBepy B, Ka-
KOM cTOJIOeI] MJIK CTOJIOIBI OYIyT UTPATh POJIb MIEPBUUHOTO KJIfoua TabJiu-
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bl. OCyIIecTBIAETCA 9TO IIyTEM CO3TAHUA OZparHuierus (constraint) nia
Tabaunpl. B onucanme TabIMIBI MOXKHO OOABUTH OTPAHUYEHE OHOTO 13
HECKOJIbKUX TUNOB. [[laHHOe orpaHuYeHUEe SABJISAETCS 0ZDAHUYEHUEM nep-
8uyH020 Katua (primary-key constraint). OHO HaKJIaABIBAETCA Ha CTOJIGEI]
person_id u mosyuaeT ums pk_person. OOBIYHO 51 HAUMHAIO UMeHAa OTpaHuye-
HUI IIEePBUYHOTrO KJIOUa C MIPUCTABKYU PK_, a 3aTeM YKasbIBal0 UMsA TabJIu-
IbI, YTOOBI IPU IMIPOCMOTPE CIUCKA TAKUX OTPAHUYEHUI OBLIO SICHO, UeM
KarkJoe 13 HUX ABJIAETCA.

T'oBops 00 orpannueHn, yIIOMSHEM eIlle OJNH TUIl, KOTOPBIA MOT ObI OLITH
TOJIe3HBIM IJ1A Ta0IuIlel person. B Ta6u. 2.7 0611 700aBJIEH TPETUH CTOI6EI]
JLIs1 JOTIYCTUMBIX 3HAUEHUU OIpeeJJeHHBIX CTOJIONOB (Hanpumep 'M' u 'F'
s cToJibma gender). OTO APYTO# TUI OTPAHUYEHUA — NPOBEPOLHOe 02PAHU-
uenue (check constraint), orpaHMUMBaIOIee AOIYCTUMbIe 3HAUEHUA KOH-
KpeTHOro cTosbna. MySQL mo3BosisieT BBOAUTH B OIICAHKE CTOJIOIA ITPOBE-
pouHOe orpaHuUeHne:

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

Ha 6oapmuncTBe cepBepoB Bl mpoBepouHble OrpaHUYEHUA pPabOTAIOT CO-
OTBETCTBYIOIIUM oOpasom, a cepBep MySQL momyckaeT ommcaHue IIpoBe-
POYHBIX OTPAaHUUYEHUH, HO He BBITIOJHAET nX mpoBepky. Ho MySQL npenoc-
TaBJAeT APYTrOf CUMBOJIBLHBIN THUI JaHHBIX — enum (IIepeurcaeHue), KOTo-
PoBIit BBOAUT IIPOBEPOUYHOE OTPAHUUEHNE B ONUCaHNe TUIa. BOT KaK 9TO BBI-
TyIAges0 OBl AJIA OMMCaHuA cToJIOIa gender:

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

BoT Kak BRIMVISAAUT cO3MaHUe TAOJIUIILL PErsOn ¢ BBeJeHHNEeM 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 (unu, B crydae MySQL, 3HaUeHUAM IepedyncieHns).

Temeps Bce rOTOBO [JIsI BBIIIOJHEHUS BBIPAKEHUA Ccreate table ¢ moMOIIIbIO
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-
oomenne «Query OK, O rows affected» (3ampoc BeimosHeH 0e3 OIIMGOK,
0 cTPOK IOABEPTJIOCH 00PAOOTKE), UTO TOBOPUT 00 OTCYTCTBUU CUHTAKCHUUE-
CKUX OIINOOK B BhIpa:keHuu. Eciau Tpebyercsa yoeaguThCs, UTO TaOJIUIIA PEr -
SON meHCTBUTENHHO CYIIECTBYET, MOXKHO HCIIOJb30BATh KOMAaHIy describe
(onucaTh) (miu desc AJIA KPAaTKOCTH) U IIOCMOTPETh ONNCcaHue Ta0JIUIIhI:

mysql> DESC person;

o o o Fomm o oo o +
| Field | Type | Null | Key | Default | Extra |
RS oo 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 fooooe Fommmmmoo oo +

10 rows in set (0.06 sec)

Yro Takoe Null?

B HEKOTOpPBIX caydasax HeBO3MOKHO IIPEJOCTABUTH 3HAUEHME OIpe-
IeJIeHHOTro cToJOma Tabaunbl. Hanmpumep, npu fo0aBaeHNN JaHHBIX
0 HOBOM 3aKase MOKYIIaTesJsa 3HaueHme cTo01a ship_date (mara moc-
TaBKM) elle He MOKeT OBITHL oIpenesieHo. B aToM caydae roBopAr,
4TO cTOJ0el] aABageTca HYynesvim (null) (obpatuTe BHUMaHUE, S HE
CKasaJl, pageH HYJII0), UTO YKa3bIBaeT Ha OTCYTCTBUE 3HAUCHMA.

IIpu mpoeKTUpPOBAHUYM TAOJIUIBI MOYKHO ONMPEAEeINTh, KaKue CTOJ0-
IIbI MOT'YT OBITH HYJIEBLIMHU (II0 YMOJIUYAHUIO), a KaKue — HeT (3T0 060-
3HavaeTCA IMyTeM J00aBJIeHNU KJIOUEeBbIX CJIOB not null (HeHyJieBOil)
TIOCJIe OTIMCAHUS TUTIA).
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CwMmpbIca cToa6moB 1 u 2 pe3yabTaTa BBIIOJHEHUA BhIpaskeHusd describe oue-
BugeHn. Crosbelr 3 MOKa3bIBaeT, MOKHO JIM MIPOIYCTUTE TOT MJIX MHOM CTOJI-
Oelr IpY BBOJE JaHHBIX B Tabauily. S HaMepeHHO IOKa He BKJIIOUIII 3TY TeEMY
B 00cysKaeHMe (KpaTKue PacCy:KIeHUA 10 9TOMY BOIIPOCY MOKHO HAWTU BO
Bpeske «Yrto Takoe Null?»), oma 6yeT MOJTHOCTHIO pacCMOTPEHA B IJiaBe 4.
YeTrBepTHIii CTOJI0EI] TOKA3bIBAET, YUACTBYET JU CTOJIOEI] B hOPMUPOBAHUH
KaKoro-amnbo KJioua (IepBUYHOTO UJIU BHEITHero). B jaHHoM ciydae CTOJI-
Gerr person_id oTMeUeH KaK MepBUUHLIN Kiiou. CToJber; 5 mokasniBaer, 6y-
JIeT JIX OTIpe/IeJIeHHBIH CTOJIOeI] 3aI0JIHeH 3HAUeHNEeM 10 YMOJIYAHUIO B CJIY-
Yae, €CJIM OH MPOIYII[eH IPU BBOJE NAaHHBIX B Tadauily. [lyis croabia per-
son_1id sHaUeHMEM II0 YMOJTYAHUIO ABIAETCS 0, XOTSA OHO OyeT NCIOJIB30Ba-
HO TOJIBKO OAWH Pas, MOCKOJbKY KaXKJasd CTPOKA TAOJIMITBI PErson MOJIKHA
COZepKaTb B NAHHOM CTOJIOIle VHUKAJbHOE 3HaueHWe (9TO IIePBUYHBIN
kiiou). [Ilectoit cTosber (Ha3sBaHHBIN Extra (ZOMOJIHUTEIBHO)) COAEPIKUT
JI00YI0 APYTyI0 HHMOPMAINIO, OTHOCAIIYIOCS K CTOJIOITY.

Temneps, mocJie co3maHusa TaAOJIUIBI PEISON, CAEAYIOIIUI 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 OUeHb MOXO0XKe HA BhIpasKeHue create table s TabauMIBI person, 3a He-
CKOJIbBKUMU UCKJIIOUeHUSIMU:

e JlocKONBKY y UesloBeKa MOMKEeT OBITh HECKOJBKO JIOMMBIX OJI0 (UTO
¥ CTAJ0 IPUUYMHON CO3MaHUS JAHHOM TaOJUIIBI), OJHOTO CTOJIOIA per-
son_id pis obecmeueHUsT YHUKAJIBLHOCTU B TabJuile HemocTaTouHo. Ilo-
9TOMY IIEPBUYHBIA KJIIOU JAHHOM TabGJIUIIBI COCTOUT U3 ABYX CTOJIOIIOB:
person_id u food.

e Tabaurma favorite_food comepKuUT APYToii TUI OTPAHUYEHUS — 02PAHUYe-
Hue gHewHezo katoua (foreign-key constraint). OHO orpaHUYUBAET 3HA-
yeHusA CcTOJ0IA person_id Tabaunbel favorite_food, M03BOJIAS eMy BKJIIO-
YaTh TOJBKO Te 3HAUEHUA, KOTOPBIEe eCTh B Tabauiie person. Ilpu Takom
OrpaHMYEHUH He IIOJYUYUTCS BKJIIOUNTD B Tabuity favorite_food cTpory,
TOKAa3bIBAIOIIYIO, UTO person_id 27 JIOO0UT OUIIITY, €CJIU B TAOJIHUIIE Person
HEeT CTPOKHU CO 3HaUYeHUueM 27 IJid person_id.

.

! = Ecian IIp1 CO3JaHUMN Ta6JII/II_U:I OrpaHMYeHNre BHEIIIHEro KJilo4ua He
as OBLIIO YKA3aHO, €10 MOKHO JOOABUTH II033Ke ¢ MOMOIIBIO OIIepaTopa
‘) M giter table (uSMeHMTB TA6IMIY).

ITociie BIMOJIHEHUA BBIPaXKeHHUA create table mo Komamzae describe OyaeTr
BBIBEJIEHO CJEaYIOIIee:
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mysql> DESC favorite_food;

S R fomoooo oo Fommmomoo Fommmoe +
| Field | Type | Null | Key | Default | Extra |
L - R foomoo Foooo Fommmmo - Fomomoo +
| person_id | smallint(5) unsigned | | PRI | O | |
| food | varchar(20) | | PRI | | |
F R S R ER— Fommmmme oo Fommmme +

Temeps, Korga ecthb TA0JUIA, CASAYIOIIUM JOTUYHBIM IIIaroM Oyaer moda-
BUTH B Hee Koe-KaKue JaHHbIe.

3anonHeHne u 3SMeHeHue TaGHI/ILI,

Nmesa Tabauiier person um favorite_food, MOMKHO MPUCTYIUTH K M3yUEHUIO
yeTbipex SQL-BuIpakenuit Ajaa 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 A paboThl C JaHHBIMU IEePBLIM pac-
cMOTpUM insert. B BeIpaskeHUH insert Tpu OCHOBHBIX KOMIIOHEHTA:

e VIms TabanIIBI, B KOTOPYIO JOJYKHBI OBITH JOOABJIEHEI JaHHbBIE.
e JmeHa Tex CTOJOIOB TaOJIUIILI, KOTOPbhIE MOJKHBI OBITH 3AII0JTHEHEI.
e 3HaueHUs, KOTOPLIMHU JOJKHEI OBITH 3aI0JTHEHBI CTOJIOIILI.

Taxum o6pa3om, He 00A3aTEJILHO IPEJOCTABIATEL JaHHbIE AJA BCeX CTOJIO-
IIOB TAOJUIILI (€CJIM TOJBKO BCE CTOJIOIBI TAGJUIILI He OBLIIN OIpeaeseHbl
Kak not null). B HEKOTOPBIX cayUYasdXx 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 (HAIpUMep, ecqu 3aKa3 IOKYIaTeslsd OTMeHseTCs
JIo TIOCTaBKH, cToJiberr ship_date ocTaeTcs He3aIOJTHEHHBIM).

dopMupoBaHMe YNCNIOBbIX Kiltouen

IIpexxme ueM 3aIIOJIHUTE TAOJIUITY PErSON JAHHBIMM, II0J€3HO 00CYAUTD IIPO-
mecc (POPMHUPOBAHUS 3HAUEHUN UYHCJIOBLIX HMEePBUUYHLIX KJueirl. Kpome
BbIOOpA umcia «0T hoHAPsSI» €CTh JBa BapruaHTAa:

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

e TlosBosuTsk cepBepy Bl npefocTaBuThL 3HAUEHUE.

XoTsaA MepBbIil BAPUAHT U KayKeTCA JOIMIYCTUMBIM, OH CTAHOBUTCA IIPobJieMa-
TUYHBIM B MHOTOIIOJIb30BATEJIbCKOM Cpele, MOCKOJbKY MBa II0Jb30BATEN
MOT'YT OTHOBPEMEHHO paboTaTh ¢ TaOJIUIEH U CreHepHupPOBaTh OJHO W TO Ke
3HAUEeHVE MePBUYHOTO KJioua. Hampotus, Bce cepBephl B, mpucyTcTByIO-
e CeroAHs Ha PBhIHKe, o0ecIeurBaiOT 0ojiee HaHeKHbIM, 0oJiee yCTOHUM-
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BBIH K OIIIMOKAM MeToJ (pOpMUPOBAHMSA YMCJIOBLIX KJtouei. IHoraa, Hamrpu-
mep B Oracle Database, ucnosnb3yercsa oTAeIbHBIN 00BEKT cXeMBbI (HasbIBae-
MBIN nocnedosamenvHocmoio (sequence)). Oguaxo B ciayuae ¢ MySQL mazmo
MPOCTO BKJIIOUUTH IJIA CTOJIOIlAa MEPBUYHOTO KJIIOYUA CBOMCTBO auto-incre-
ment (asmonpupauierue). OGBIYHO 9TO AeIaeTCs IIPYU CO3TaHUHU Ta0IUIIhI, HO
MBI 3aHMMAaeMCs STUM ceiuac, YTOObI M3YUUTh elre ogHo SQL-BhrIpakeHue
yIpaBJIeHUA CXEeMOI, KOTOPOe MEeHAET ONMMCAHNE CYIIIECTBYIONIEH TaOaIUIThI:

ALTER TABLE person MODIFY person_id SMALLINT UNSIGNED AUTO_INCREMENT;

9To BRIpaXKeHue, II0 CYIIeCTBY, llepeompeesdeT crober person_id Tabmim-
bl person. Temeps koMaHzAa describe Jg 3To# TabIUITBI OTOOPASUT aTpPU-
OyT aBTOIIPUpAIIEHUA B CTOJIOIE Extra qia person_id:

mysql> DESC person;

| person_id | smallint(5) unsigned NULL | auto_increment |
. | | |
|- | | |
| . | | |
ITpu BBOMEe maHHBIX B TAOJUILY PErSOn IMPOCTO 3ajaiiTe sHaueHue Null miia
crosbma person_id, m MySQL 3amoJHUT CTOJI0EI CAEAYIONUM JOCTYIITHBIM
YucJIOM (IJIs1 CTOJIONOB ¢ aBTonpupaInenneM MySQL mo ymoauyaHWIO HAUM-
HaeT otcuer ¢ 1).

BbipakeHue insert

Temneps, KOTAa BCe pACCTABJIEHO II0 MECTaM, IIopa 06aBUTh Koe-KaKue JaH-
urle. Cieyroliee BEIDAYKEHNE CO3aeT B TAGIUIIE PErSON CTPOKY AsiA Buibsa-
ma Tepuepa (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)

O6paruas cBa3b («Query OK, 1 row affected») coobimaer, uTo cuHTaKCUC
BRIPAYKEHUA MPABUJILHBIA M UTO B 0a3y MAHHBIX Oblia BoOaBjeHA 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 Fommmmo - Fommmoo Fommmmm o +
| person_id | fname | lname | birth_date |
oo Fommmmmo oo Fommmoo Fommmmm +
| 1 | William | Turner | 1972-05-27 |
o [ P [ f +

1 row in set (0.06 sec)
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Kak Bupure, cepBep MySQL remepupyer ajad OIepBUYHOrO KJIOUa 3HAUe-
Hue 1. ITocKoabKYy B Tabauilie person BCero ogHa CTPOKa, s He CTaJ YKa3bI-
BaTh, KaKasg MMEHHO CTPOKA MeHs MHTepecyeT, U IIOIPOCTY U3BJEK BCe
cTpoKU Tabyuiibl. Eciii 6bI CTPOK OBIIO HECKOJIBKO, MOXKHO OBLIO OBI J00Aa-
BUTB OJIOK where M yKasaTb, YTO TpeOyeTcs M3BJIeUYb NJaHHBIE AJIs CTPOKH,
3HAUeHMe Person_id KoTopoi paBHO eUHUILE:

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

oo Fommmme o Fommmme o oo +
| person_id | fname | lname | birth_date |
oo oo oo oo +
| 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 Kitoua. Ho
JIJLA TIOUCKa CTPOK MOJKET MCII0JIL30BaThCA JI0001 CTOI0eI] TaOJUIIbI, O UeM
CBUIETEJILCTBYET CJIEAYIONUH 3aIIPOC, BEIOUPAIOIUIA BCe CTPOKY, CTOJIOIIHI
1name KOTOPEBIX comepsKaT 3HaUueHue ' 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 3aMEeYaHUl OTHOCH-

TeJBbHO IIPeAbIAYIIETO BhIPAKEeHUs insert:

¢ He 3amadbl 3HaYEHNU HU AJS OGHOI'O CTOI0IA agpeca. ITO HOPMAJILHO,
IMOCKOJIBKY [IJIA HUX JOIIyCKaeTcsa 3HaueHue null.

e Jlna cronbiia birth_date 6b1IO0 mpegocTaBIeHO CTPOKOBOE 3HaueHue. I1o-
CKOJIbKY CTPOKa COOTBETCTBYeT (hopMaTy, IpUBeAeHHOMY B Tabj. 2.4,
MySQL mpeo6pasyerT ee 14 Bac B 1aTy.

e KosmuecTBO U TUIILI CTOJIOIIOB U IIPEJOCTABISIEMbIX 3HAUEHUHN MOJIKHBI
coBmafaTh. Ecii yKasbIBaeTCA CeMb CTOJIOIOB U ITPEIOCTABISAETCS TOIb-
KO IIeCTh 3HAUEHWH, UM eCJIV IIPeJOCTABJIeHHbIe 3HAUEHUA HE MOTYT
OBITH ITPe0OPA30BAHBI B COOTBETCTBYIOIIUY TUI JAHHBLIX IJISI COOTBETCT-
BYIOIIIETO CTOJIOIA, BbI IIOJYUUTE OIITHNOKY.

BuabAaM TakiKe mpemocTaBUJ MHGOPMAIINIO O CBOMX JIOOMMBIX OJOZaX.
Bot Tpu BBIpakeHUs BCTaBKU, IIO3BOJIAIONINX 3allMCATh €ro KyJuHapPHBIE
IPEeAIIOUYTEeHUA:

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 BoT 3ampoc, usBJeKawIuil J00uMble 6J0na BuiabsaMa B addaBUTHOM
IopsAIKe ¢ IOMOIIbI0 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 BunibsM He CKydYasi, MOXKHO BBITIOJIHUTH €IIle OJHO BhIpasKeHue in-
sert u fo6aBuTh B TabauIty person Coriozen 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 ChIO3eH B Kaue-
CTBe IePBUYHOTO KJII0Ua ObIJI0 MIPUCBOEHO 3HAUEHME 2;

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

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

OOHoBNeHue AaHHbIX

IIpu mepBuUYHOM BBOJe MH(MpOpMaIiuu B Tadbauiy o Buabame TepHepe B BbI-
pakenwme insert He OBLIM BKJIIOUEHBI JaHHBIE AJIA PA3JINUYHBIX CTOJIOITOB a-
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peca. Cienyroliiee BbIpakeHUe ITOKA3LIBAET, KAK 3aIOJHUTH 9TU CTOJIOIIBI
C IIOMOIILI0 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 OIBYCTPOUYHBIM cooOIiiieHumeM: dpasa «Rows matched: 1»
(ITogxogAmux CTPOK: 1) TOBOPUT O TOM, UTO YCJIOBUA GJIOKA Where COOTBET-
CTBYIOT TOJIbKO OJHOI CTpOKe Tabauiisl, a «Changed: 1» (Uameneno: 1) o3-
Havaer, 4To Oblia M3MeHeHa OfHA CTPOKa Ta0auilbl. IIOCKOJIBKY B 0J0Ke
where sajJjaH MePBUUYHBIN KJIOU CTPOKU Buibsima, MMEHHO TaK W JOJKHO
OBIJIO TPOM30MUTH.

Kak Bugure, OgHHMM BBIpaskeHHeM uUpdate MOMKHO M3MEHSTHL HECKOJIbKO
cT010110B. OZHUM BBEIPAKEHNEM TAKKe MOMKHO N3MEHATh HECKOJIbKO CTPOK
B 3aBUCHMOCTH OT YCJOBHI OGyioKa where. PaccMoTpuMm, K IpuMepy, YTO
TIPOU3OIIILIO ObI, ecau OBbI 0JI0OK Where BBITJISAAEN CAeAYIOINTNM 00pasoM:

WHERE person_1id < 10

ITockonbKy 3HaueHue person_id m y Bunsama, u y Crio3eH meubite 10, us-
MEeHEeHUAM IOABEPTHYThCA 00e cTpoKu. Eciiu ormycTuTh 0JIOK where coBceM,
BBIpa’KeHue update oGHOBUT BCE CTPOKHU TAOJIMIIHI.

YaaneHue AaHHbIX

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

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

OnsTh sKe AJIA BBIfEJIEHUA WHTEPECYIOIIeil CTPOKU MCIIOIb3yeTCSd IepPBUY-
HBII KJII0U, [I09TOMY U3 TaOJIUIILI YIAJIAETCSA BCero oqua cTpoka. Kak u B ciry-
yae BeIpasKeHus update, MOXKHO yIAJIUTh U HECKOJBKO CTPOK. Bce 3aBucur
OT ycJIoBUit, 3aaHHBIX B 0J10Ke where. Ecoiu 610K where omyiiieH, OyaAyT yaa-
JIEHBI BCE CTPOKH.

Korpa nopraTca xopoluve Bblpa)keHus

Ho cux mop Bce SQL-BbIpaskeHUsA M5 PAaOOTHI ¢ JAHHBIMU, ITPUBEIeHHbBIE
B BTOI1 IyiaBe, OBLIN IPABUIbHLIMYA U UI'paiu 1o npasmiaaMm. OgHaKo, UCXO0-
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IS U3 ommMcaHui Tabaulr person u favorite_food, y Bac ecTh MHOTO BOBMOK-
HOCTel HazejaaTh OMIMOOK IPU BCTaBKe MM M3MEHEHUHU NAHHBIX. B aTOoM
paszesie MpuBeAeHbl HEKOTOPhIE U3 PACIIPOCTPAHEHHELIX OIIMOOK UM IMOKAa3a-
HO, KaK cepBep MySQL OyxeT Ha HUX pearupoBaTh.

HeyHuKanbHbIN NePBUYHBbIN KITIOY

ITockonbky onrcanusa Tabaul BKJIIOYAIOT CO3JaHYe OTPaHUYEeHUI IepBUY-
HOTO KJioua, MySQL npoBepur, 4To6GbI B TAOJIUIIHI He BBOAUINUCH JYOJIUDY-
romue 3HaueHuda. Ciexnyioliee BhIpaKeHUe JeJIaeT IONBITKY O00NTH CBOM-
CTBO aBTOIIPUpAIIleHUA CTOIOIA person_id u co3maTh B TabIUIE PErson eIre
OIHY CTPOKY CO 3HaUeHMeM person_id, paBHbIM 1:

mysqgl> 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 MMEHaMU, afpecaMu, JaTaMu POKICHUS U T. A., €CJIHU
B CTOJIOIE person_id y HUX pasHble 3HAUEHUS.

HecywiecTBylOLWNN BHELLUHNI KITIOY

Onwucanme tabaunsl favorite_food BKJIOUAaeT co3gaHUe OTpPaHUUYEHUS
BHEIITHETo KJIoua JJIA CTOJIONa person_id. 9To orpannyeHne rapauTUupyer,
YTO BCce 3HAUEHUA person_id, BBemeHHbIe B Tabauiy favorite_food, mmeior-
cdA B Tabauiie person. BoT UTo Ipou30IILI0 OBl IIPU IIONBITKE CO3MAHUA CTPO-
KU, HapyIIaoIeil 9To OrpaHuYeHue:

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), mockoJabKy Tabauita favorite_food sa-
BHUCHUT OT JaHHBIX Tabauilbl person. Eciu TpebyeTcsa BBecTH AaHHLIe B 00e
TaOJUIILI, cCHaYaja cjaeqyeT co3JaTh CTPOKY B parent, a 3aTeM ysKe MOYKHO
OynmeT BBecTH JaHHBIE B favorite_food.

s OrpaHrYeHNs BHEIIITHEr0 KJII0UaA BBIMOJHSIIOTCH, TOIbKO €CJIU Ta0Iu-
as bl CO3JAIOTCA C MCIIOJIb30BaHMEM MexaHm3Ma XpaHeHus InnoDB.
AN ‘_;‘ Mexanusmsl xpanenus MySQL o6cy:xatored B riiase 12.

MpymeHeHne HeONYCTUMbIX 3HA4YEHUN

Croaberr gender TaOJUIILI PErson MOMKET MMeTh TOJLKO ABa 3HAUeHHA: M’
OIS MYKUMH 1 ' F' 114 sxeHInmuH. Ecau mo omnbKe gejgaeTcs IIOIBITKA 3a-
IaTh J00oe Apyroe 3HaueHune, OyAeT IMOJyUeH CIe YOI 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 majgo cOoit, HO OBLIO CDOPMUPOBAHO IIPEAYIIPErKIe-
Hre. YToObl yBUAETh OIMCAHUE IIPENYIIPEsKISHNA, MOKHO BBIIOJIHUTD KO-
MaHAY show warnings (mokasaTh IpeayIpesKIeHNnsT):

mysql> SHOW WARNINGS:

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

1 row in set (0.00 sec)

ATOo A Ha3BaJ ObI 6e30nacHoil ouLubroil (soft error), mocKOIbKY cepBep MySQL
He 3a0paKoBaJ BhIPa’KeHIe, HO TaKKe U He IIPOM3BeJI OJKIAAEMbIX Pe3yJIbTa-
TOB. UTOOBI PeIUTh 9Ty Ipobsemy, cepBep MySQL 3amosrasieT cToabderr gender
IIyCTOU CTPOKOI (' ') — OIpesesIeHHO He TeM, YTO IPEe/II0Iarajaoch IMOJYINTh.
JInuHo g mpexamoues 6bI, YTOOBI BhIpaskeHue ObLIO OTBEPTHYTO C COOOIIeHeM
00 omuOKe, YTO U caeaau Obl OOJBIITMHCTBO APYTrux cepBepoB BII.

HepencrButenbHble Npeobpa3oBaHna gar

Ecnm npensaraemas 1A 3amioylHEHUA cT0JI0IAa date CTPOKA HE COOTBETCTBY-
eT oxxumaeMomy (popmary, 6yzer chopmupoBaHa aApyrasd 6e3onacHas ommo-
ka. Bor nmpumep mcnosnb3oBaHuA dopmaTta gaThbl, HE COOTBETCTBYIOIIETO
OpuMeHAeMOMY 1o 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 BeIaeT ciaenyrolree:

mysql> SHOW WARNINGS;

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

ITockoabKy aT0 cTobeIr TrIIa date, birth_date He MOXKeT OBITH ITyCTOM CTPO-
Koii, moaromy MySQL samaer suauerue '0000-00-00", Kak MOKAa3aHO HUKe:

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

Onars ke g ObI IIPeAIIoUes IpeIyIpPesKIeHII0 OIIMNOKY, IIOCKOJIBLKY ceiuac
B TaOJIUITYy person BHeceHbI HeBepHEbIe faHubIe (0000-00-00).

BbaHKOBcCKad cxemMa

Hasee B KHUTE HCIIOJB3YyeTCs I'PyIa TabJuIl, MOAEIUPYIOIINX OaHK, 00-
CJIYKUBAIOIIUHA HEOOJIBIIION HaceJ JeHHbIN MyHKT. Cpeau aTux TabJaIuI MOXK-
HO Ha3BaTh Employee (coTpymHUK), Branch (otmemenue), Account (cuer), Cus-
tomer (kJaueHT), Product (ycayra), Transaction (Tpamsakmus) u Loan (3aem).
Bcrio cxemy u mpuMep JAHHBIX CJIeAyeT cO3aTh MOCJie BBIIOJHeHud 13 1a-
TOB JJis 3arpy3ku cepBepa MySQL u ¢opMupoBaHuUA mpuMepa TaHHBIX,
IpUBeIEeHHBLIX B Hauaje 3Toi ryashl. [JuarpaMmy ¢ TabauIlaMu, UX CTOJIO-
MaMu ¥ CBA3IMY MOKHO YBUAETH B IPUJIOKeHUU A.

B Tab6u. 2.9 mokasaHbI Bce TabJIUIbI, HCIIOJIb3yeMble B 0AHKOBCKOI cxXeMe,
M JaHbl X KPaTKHe OIIMCaHnudA.

Tabnuya 2.9. Onucarnus 6aHKOBCKOIL cXeMbl

Ta6auma Onucanune

Account KoHKpeTHBIN cueT, OTKPBITHIHN A1 KOHKPETHOrO KJINEHTa

Business Knuenrt-ropuamdeckoe Jauo (mogTun Tabauiisl Customer)

Customer dusuyecKoe NN I0PUIUUECKOe JIUI0, N3BECTHBIE OaHKY

Department I'pynna corpyaHukoB 0aHKa, peajmsyiomias oIpeaesieHHYIO GaH-
KOBCKYIO0 QYHKITHIO

Employee YenoBek, paboTalomiuii B 0aHKe

Individual Kauenr-dusuueckoe suito (moarun Tadbauibt Customer)

Officer Ye0BEK, KOTOPOMY Pal3pellneHo BeCTH JIeJia OT JINIla KJINeHTa-I0PU-

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

Transaction Hsmenenue 6asamca cuera

He 6oiiTech sKCIIEPUMEHTUPOBATE C TAOJIUIIAMU, 10OABIANTE COOCTBEHHBIE
TabJIUIBI, YTOOBI PACIINPUTL OM3Hec-GYHKIMIO 0aHKa. UTOOBI MOJTYUYUTH
TapaHTUPOBAHHO HETPOHYTHIM IIPUMEDP AAHHBIX, BCETJa MOYKHO VAJIUTH
Bl 1 BoccTaHOBUTH ee 13 3arpysKeHHOTO (haiiia.

Yro6BI TOCMOTPETH AOCTYIHBIE TadauIbl BJl, MOMKHO HCIOJB30BATH KO-
MaHAay show tables:



50

Maga 2. Co3paHue 1 3anonHeHre 6asbl aHHbIX

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 TA0JIU-
IbI, CO3MaHHBIE B 3TO¥ ryaBe — person u favorite_food. 9Tu TabauIe He Oy-
IYT UCIIOJb30BATLCS B IMOCIEAYIOIINX IJIaBaX, IO9TOMY UX MOXKHO CBOOOI-
HO YIAJUTH C IOMOIIBIO CJENYIOIINX KOMAaH:

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 CTOJIOITLI TAOMIUITBI MOYKHO C IIOMOIIBI0O KOMAHALI describe. BoT
IpuMep pes3yIbTaTa BBITOJHEHUA 9TOM KOMAHIBI AJIA TabIUIIBI customer:

mysql> DESC customer;

[ o Fommmoe Fommoo O oo +
| Field | Type | Null | Key | Default | Extra
oo o oo Fommm 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 Fommon oo oo +
7 rows in set (0.03 sec)

Yem cBobGOAHEE BB OyeTe UYBCTBOBATD cebs ¢ mpumepoM BII, TeM mousaTHEE
OyayT IPUMEPHI 1, CJIEJOBATEIbHO, KOHIIEIIIINN, IIPEACTaBIeHHbIE B CJe-
IYIOIUX TJIaBax.



A30yKka 3anpocoB

ITepBrie nBe TyIaBBI COZEPIKANM HECKOJBKO IIPMMEPOB 3aIPOCOB K 6aszam
IaHHBIX (T.e. BeIpaskeHuit select). Temeps mpurio Bpems moOamKe pac-
CMOTPETh Pa3HbIe YaCTHU BhIPAKEeHUA Select U uX B3auMOIeficTBHE.

MexaHuka 3anpoca

IIpesxme ueM aHAJIM3UPOBATH BhIpasKeHUe select, JIIOOOMBITHO Y3HATDH, KakK
cepBep MySQL (uu, Koo Ha TO TOIILTIO, J1000% cepBep BJl) BhITOMHALT 3a-
mpockl. Eciiu BBI MCIIONIb3yeTe KINEHTCKYIO ITPOTPaMMy KOMAaHAHOM CTPOKYU
mysql (4TO0 A mpenmosiaraim), TO Y)Ke 3aperuCTPUPOBAIVCH Ha CepBepe
MySQL, mpemocTaBuB CBOM WM IIOJIB30BATENs U IApoJib (M, BOZMOXKHO,
uMsA X0cTa, ecau cepBep MySQL BBIIOJHsSETCS Ha APYroM KOMIIBIOTEpe).
Kak ToiabKO cepBep MPOBEPUJ MPABUJIBHOCTH KMMEHM II0JIb30BATENS
¥ IIapoJid, IJIsI Bac cosnaeTcs coeamaerue ¢ BII. 9To coeguHeHmMe yaep:KuBa-
eTcs 3alPOCUBIINM ero IPUIoKeHreM (KOTOPBIM B JAaHHOM CJIyUae SBJISeT-
cs MHCTPYMEHT mysql) 1o Tex mop, MoKa MPUJIoKeHre He BHICBOOOAUT COeIu-
HeHUe (HalpuMep, B pe3yJbTaTe BBeJeHUA KOMAHABI quit) MU TIOKA COeNM-
HeHUe He OyIeT 3aKPhITO cepBepoM (HallpuMep, IIPU BHIKJIIOUEHU cepBepa).
Kamxgomy coequnenuio ¢ ceppepom MySQL mpucBanBaeTca uaeHTU(DUKA-
Top (ID), mpemocTaBasAeMbIi ITOJIH30BATEIIIO CPA3Y ITOCTE PETUCTPAIINN:

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 nuHpoOpMaIusd MOMKET OBITh II0-
ges3Ho#l agmuHucTpaTopy Bl B ciyuae kakux-ambo HemoJsanok. Hampu-
Mep, ecau TpebyeTcsa IMpepBaTh IJIOX0 C)OPMUPOBAHHBIN 3aIIpoCc, BHIIIOJI-
HSAMOIIUNCA YacaMu.

Ilocie TOro Kak cepBep OTKPBLLI COeIWHEHNE, IIPOBEPUB HAOCTOBEPHOCTD
MMEHH IIOJb30BaTeJId U IIapoJid, MOMHO BBIIIOJHATH 3aIIPOChI (I/I apyrue
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SQL-Bripakenus). I[Ipu xkakaoM salrpoce mepen BBIIOJHEHNEM BbIpaske-
HUSA cepBep MpoBepsieT caenyioliee:

e FKcTb Y BacC pa3pelieHne Ha BbIIIOJITHEHUE BI:Ipa}ReHI/IH?
e Ectb siu y Bac paspellieHnue Ha JOCTYI K HeOOXOAUMBIM JaHHBIM ?
e JIpaBujeH i1 CHHTAKCHUC BbIPAKeHU?

Ecau BeIpaskenne MpoOXOogUT BCe TPU TECTA, OHO IIepenaeTcsa OnmumMu3amo-
Py 3anpocos, paboTa KOTOPOI'o 3aKJIIOUaeTCs B ollpeeeHny Haubosee ad-
(eKTHUBHOTO cr1oco0a BHIMOJHEHUA 3anpoca. ONTUMU3aTOP PACCMOTPUT I10-
PALOK COeAMHEHUs TabJINIl, IePeUnCIeHHbIX B 3aIIPOCe, U AOCTYIHbIE WH-
IeKCHI, a 3aTeM OIIPENeJIUT NJAAH 8blNOJHEHUS, UCIOJIb3YEeMbIN CepBepOM
IIPY BBIIIOJHEHUHN 3TOTO 3aIIpoca.

M=uorue 13 Bac 3aHTEPECYIOTCA T€M, KaK IIOHATH U BO3/eHCTBOBATh
Ha BbIO0OD cepBepoM Bl miana BrInmosHeHUA. UuTaTesan, NCI0Ib3YIO-
mue MySQL, moryT nocmotpers KHUry « High Performance MySQL»
(O’Reilly). Kpome mpouero, Bbl HAyYNTECh T€HEPUPOBATh NHIEKCHI,
aHAIU3UPOBATH ILJIAHLI BHIIIOJITHEHNS, OKA3bIBATh BIUSAHNE HA OITH-
MU3aTOP TOCPELCTBOM IIOJCKA30K 3aIllpoca X HaCTpauBaTh IapaMeT-
pBI 3amlycKa cepBepa. s moambsoBareseii Oracle Database uiau SQL
Server ecTb IeCATKY KHUT 110 9TOM TeMaTUKe.

,.
o

= h
-5

IIo 3aBepIIeHMY BBIIIOJHEHNS 3aIIpPOCa CePBeP BO3BPAIllaeT B BHI3BIBAIOIIEE
OpuoKeHUe (OIMATH JKe B MHCTPYMeHT mysql) pesyavmupyrowuii Ha6op
(result set). Kax Oblio yIIOMAHYTO B TyIaBe 1, pe3yabTUpPYIOMUA HAOOP —
3TO IPOCTO eIrie 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 pes3yJIbTaThl, J00ABJSAA 3aTOJOBKHU CTOJIOIOB U OOBOASA CTOJIOIBI PAMKO
3 CUMBOJIOB -, | ¥ +, KAK MIOKA3aHO B CJEIVIOIEeM IpuMepe:

mysql> SELECT fname, lname
-> FROM employee;

Chris Tucker

o - [ +
| fname | lname |
oo Fommmm o +
| 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 o +

18 rows in set (0.00 sec)

ITOT 3ampoc BO3BpAIAET NMeHA U (haMUINM BCeX COTPYIHUKOB U3 TabJII-
bl employee. ITocse oTobpaskeHMa mocaeHEN CTPOKY JAHHBIX NHCTPYMEHT
mysql BEBIBOZUT Ha 9KPaH CO0DIIeHNE, YKA3BIBAIOIIEee, CKOJIBKO CTPOK OBLIO
BO3BpAIIleHO, B JaHHOM cJaydae — 18 cTpoxK.

bnoku 3anpoca

Bripaskenne select MoryT oO0pasoBBIBATh HECKOJbKO KOMIIOHEHTOB, WJIU
onoko8 (clauses). Xora mpu pabore ¢ MySQL ob6s3aTeIbHBIM SBJISETCA
TOJBKO OOWH m3 HuX (60K select), OOBIYHO B 3aIIpoC BKJIIOYAIOTCS, IIO
KpaiiHeil Mepe, ABa-TPU U3 IIIECTU JOCTYIIHBLIX 0JI0K0B. B Tabi. 3.1 mokasa-
HBI PasHble 0JIOKY U X HadHaueHue.

Tab6auuya 3.1. Broku 3anpoca

Baok Hasnauenue

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

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

Where OrpaHnuMBaeT YKCJIO CTPOK B OKOHUATEIBHOM DPe3yIbTUPYIOIeM Habope

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

Having |OrpaHu4YuBaeT YMUCJIO CTPOK B OKOHYATEJHLHOM DPE3yJIbTUPYIOIIeM Ha0o-
Pe C IOMOIILI0 IPYIIINPOBKY JaHHBIX

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

Bce moxazannbie B Ta6a. 3.1 6JJ0KU BKJIIOUeHEI B crnenudurkammio ANSI.
Kpowme Toro, ecTs erre HeCKOJIbKO 0JI0KOB, MCII0JIb3yeMbIX TOJIbKO B MySQL.
OHu O6yayT paccMOTpeHbI B HpuiaokeHun B. B caemyomux pasgeigax MbI
moapoOHee PacCMOTPUM HCIIOJb30BAHNE IITECTH OCHOBHBIX 0JIOKOB 3ampoca.
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Bnok select

Haxe HeCMOTpPA Ha TO, UTO OJIOK select ABJsSETCA MEPBLIM B BHIPAKEHUU
select, cepBep Bl o6pabaTeIiBaeT ero ofHUM U3 TTOcJaeHUX . [IpruniHa B TOM,
YTO MPEXKIEe YeM MOKHO OyIeT OIIpPeaesInTh, YTO BKJIIOYATH B OKOHUYATEIb-
HBIN Pe3yJIbTUPYIONNIT Ha00p, He0OXOAMMO 3HATH BCE CTOJIOIILI, KOTOPBIE
MO22iu Obl OBITH BKJIIOUEHBI B 3TOT Habop. IloaTomMy, UTOOGBI MOJHOCTBIO TIO-
HATH PoJb 0JI0Ka select, HaIo HeMHOTO pasodpaTrhbes ¢ 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 nanzOM 3ampoce B 6s10Ke from yKasaHa Bcero ogaa Tadsura (department),
u 0JI0K select MOKas3bIBaeT, UTO B Pe3yJIbTUPYIOIIUNA HAaGOP JOJIKHBI OBITH
BKJIIOUEHBI 8ce CTOJIONBI (0003HAUEHO CHMMBOJIOM <«¥*») TabauIibl depart-
ment. STOT 3aIIPOC MOKHO IIEPEBECTU HA €CTECTBEHHBIN A3BIK CJIETYIOITNM
obGpasom:

I i IToxaxu MHe Bce CTOJIOBI TaGJIUITEI department.

LA
'\‘t' ' B
(153

Brei6paTh Bce cTOJIOIBI MOKHO HE TOJBKO C IIOMOIIBIO CMMBOJIA 3BE3JOUYKH,
HO U SIBHO YKAa3aB MMeHAa NHTEPECYIOINX CTOJIOIOB:

mysql> SELECT dept_id, name
-> FROM department;

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

3 rows in set (0.01 sec)

PesynbTaThl aHAJIOTWMYHBI IEPBOMY 3aIllpoCy, IMOCKOJBKY B OJOKe select
yKasaHbI Bce CTOJOIBI TabauItkl department (dept_id m name). A MOKHO BBI-
OpaTh TOJBKO HEKOTOPBIE 13 CTOJIOIOB 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 3aKII0UaETCA B CAETYIOINIEM:

Biok select ompenesser, KaKue U3 BCEX BO3MOKHBIX CTOJIOIIOB AOJIMKHBI OBITH
BKJIIOUEHBI B Pe3yJIbTUPYIOINi HAabop 3ampoca.

Ecau 6bI IPUXOAMIOCH BEIOMPATH CTOJIOIIBEI TOJBKO M3 TAOJIHUIILI UJIN Ta0-
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, HartpuMep ROUND(transaction.amount, 2)

CrenymoIuii 3alrpoc JeMOHCTPUPYET NCIOJIL30BaHMe CTOJIONA TabJIUITbI, JIU-
TepaJsia, BRIPAYKEHUA ¥ BI30BA BCTPOEHHON (QYHKIINMY B OJHOM 3amIpoce K Tao-
auie employee:

mysql> SELECT emp_id,
-> T"ACTIVE',
-> emp_id = 3.14159,
-> UPPER(1name)
-> FROM employee;

o o o~ . +
| emp_id | ACTIVE | emp_id = 3.14159 | UPPER(lname) |
F O 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 Fomme e o o +
18 rows in set (0.05 sec)

BripaskeHus 1 BeTpoeHHBIE QYHKIMY GYAYT IOAPOOHO PACCMOTPEHEI IIO33Ke,
HO { XOTeJI JATh IIPEJCTaBIeHNe O TOM, UTO MOYKET ObITh BKJIIOUEHO B OJIOK
select. Ecau TpebGyeTcs TOIBKO BBITIOJIHUTH BCTPOCHHYO0 (DYHKIIUIO UK BBI-
YNCJUTH IIPOCTOE BBIPAYKEHME, MOYKHO BOOOIIe o0oiTuch 6e3 Gsoka from.
Bot 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 U3BJIEKAaeT JaHHbIe 13 Tabuui, 6JI0K from 371ech He Hy KeH.

MceBAOHUMBI CTONOLLOB

XoTsA UHCTPYMEHT mysql 1 reHepuUpPyeT UMeHa JJIA CTOJOI0B, BO3BpAIIlae-
MBIX B pe3yJibTaTe 3aIpoca, Bbl MOKETe 3aJaBaTh 9T MMEHa CaMOCTOS-
TeJIbHO. KpoMe TOro, UTO IIpM KeJaHUU MOYKHO JaTh APYTOe MM CTOJIOITY
u3 TabJaUIEI (eCJiu y HETO «ILJIOX0e» MM HeOAHO3HaUuHOe UMs), IpaKTuye-
CKU HaBePHAKA BBl 3aXOTHUTE II0-CBOEMY HAa3BaTh Te CTOJIOIBI PE3YIBTUPY-
foIrero Habopa, KOTophie OyAyT chOpMUPOBAHEI B PE3yIbTaTe BHITIOJIHEHU A
BBIPAQYKEHUA WX BCTPOeHHOHN (pyHKIMU. CresaThs 9TO MOMKHO J0OaBIeHIEM
ncegdoHuma cmosbya mocyie KayaIoro saeMeHTa 6J10Ka select. BoT mpeani-
IYIui 3amrpoc K Tadbsuile employee, B KOTOPOM JJIA TPEX CTOJOI0B YKa3aHBI
IICEeBJOHUMBI:

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

[ [ [ S, [ R +
| emp_id | status | empid_x_pi | last_name_upper |
Fomme - [ P, f P Sy +
| 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
S, Fomm e o S +
18 rows in set (0.00 sec)

Kak BuaHO 13 3aroJIOBKOB CTOJIOI[OB, BTOPOIi, TPETUII M YeTBEPTHIHA CTOJIO-
bl TeIePb UMEIOT OCMBICJIEHHBIE UMEeHA, a He 0003HaUEeHBI ITPOCTO PYHKITM-
el MM BRIpasKeHueM, c(popMUPOBABIINM STOT cToJI0er. Eciiu mocMoTpeTs
Ha 6JI0K select, MOYKHO YBUIETh, UYTO IICEBIAOHUMEI status, empid_x_pi m last_
name_upper no0aBJeHBI IIOCJE BTOPOTO, TPETHETO M YETBEPTOTO CTOJIOIOB.
HyMmaro, Bce COTJIACATCS C TeM, UYTO C IPUCBOEHHBIMHU IICEBIOHNMAaMMU CTOJIO-
IIOB BBIXOAHBIE JAHHBIE CTAJIU MOHATHEE; KPOMe TOr0, ¢ HUMHU Jerde pado-
TaTh IIPOrPAMMHO, €CJIX 3aIpockl hopMmupyoresa us Java uau C#, a He UH-
TePaKTUBHO IIOCPEICTBOM MHCTPYMEHTa KOMaHIHOU cTpoKu mysql.

YHUYTOXEeHue pyonukaToB

B HEKOTOPBIX caydasax 3alpoc MOKeT BO3BPATUTh AYOJIUPYIOIINE CTPOKU
mamubiX. Hanmpumep, npu Beibope ID Bcex KIMEHTOB, NMEIOIIUX CcUeTa, ObI-

JIO OBI IIPEICTABJICHO CJIEAYIOIIee:

mysql> SELECT cust_id
-> FROM account;

© 0w~ DTS N WWRN
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10
10
"
12
13

24 rows in set (0.00 sec)

ITocKOJMIBKY Y HEKOTOPHIX KJIMEHTOB II0 HECKOJIBKY CUETOB, OJUH U TOT Ke
ID kauenTa 6ymeT BhIBEIEH CTOJHKO pa3, CKOJBKO CUETOB MMEeT KJIMEHT.
Ho, oueBuaHO, IIeJbI0 JaHHOT'O 3aIIpOCa ABJIAETCA 6b.00p KINEHTOB, NMeIO-
X cueTa, a He moayuenue ID KianeHTa IId KayKI0M CTPOKM TaOJIUIIBI 4C-
count. ITo6GUTHCA ATOTO MOYKHO, IOMECTHUB KJIOUEeBOe CJIOBO distinct (oT-
JIMYHBIN) HETIOCPEICTBEHHO ITOCJe KJII0UEeBOTo ¢J0Ba select, Kak B CIemyI0-
IeM IIpuMepe:

mysql> SELECT DISTINCT cust_id
-> FROM account;

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

13 rows in set (0.01 sec)

Teneps B pe3yabTuUpyoineM Habope 13 CTPOK, 110 OAHOM AJIA KasKIOr0 KJIM-
eHTa, a He 24 CTPOKH, II0 OAHOM AJIA KasKJA0r0 cueTa.

Ecau He TpebyeTcs, YTOOLI cepBep yOaIaa AyOIupYyIoiue JaHHbIe, NN BbI
YBEPEHBI, UTO B Pe3yJbTHUPYIOIeM Habope ux He Oymer, BmecTo DISTINCT
MOKHO YKasaTh KJioueBoe cjioBo ALL (Bce). OmHako KJoueBoe CJI0BO ALL
OIPUMEHAETCA 10 YMOJIYAHUIO U B ABHOM YKA3aHUM He HYKAAETCs, II09TOMY
GOJILIIIMHCTBO IPOTPAMMUCTOB He BKJIIOUAeT ALL B 3aIIpOCHI.

3amoMHUTE, UYTO (popMHpPOBaHme HabOpa YHUKAJBHBIX 3HAUEHUI

v@; TpebyeT COPTHUPOBKM HAHHBIX, UTO B CJydae OOJIBIIUX PE3YJIbTHU-
l |

pyromux Ha60pPOB MOKeT 3aHATH MHOT0O BpemMeHu. He mognaBaiiTech
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cobsta3Hy ucmoab30BaThb DISTINCT TOJIBKO OIS TOTO, YTOOBI TapaHTH-
poBaTh OTCYTCTBHME MYyOJHPOBAHUA; JIyUIlle IIOTPAThTE HEKOTOPOEe
BpeMs Ha OCMBICJIEHNE JaHHBIX, C KOTOPLIMU paboTaeTe, YTOOHI YoKe
HaBepHsAKA 3HATD, I'lle AyO0IMpPOBaHIe BOBMOYKHO.

Bnok from

o cux mop MBI pacCMaTPUBAJU 3aIPOCHI, B OJOKaxX from KOTOPBHIX OGbLIa
yKasaHa TOJbKO OfHAa Tabsuiia. XoTa OOJIBIINHCTBO KHUT 10 SQL ompese-
JISAI0T 0JIOK from IpoCTO KaK CIIMCOK M3 OJHOU mau 0ojee TabJauIl, MHE ObI
XOTEeJIOCh PACIINPHUTD 3TO OIpeeIeHNe CIAeIYIOIIIM 00pasoM:

Biok from ompenesser TabaUIlbI, UCIIOJIb3yeMble 3aIIPOCOM, a4 TaKKe CPeIcTBa
CBSA3BLIBAHUS TAOJINII.

9To ompejesieHre BKJIIOUYAET JBE PasHbIe, HO B3aMMOCBA3AaHHBIE KOHIIEII-
AU, KOTOPBIE OYAYT N3yUeHbl B CIeAYIONINX Pasiesax.

Tabnuubl

IIpu BcTpeue ¢ TepMUHOM table GOJMBIIMHCTBO JIOAEH MPEACTABIAIOT cede
Ha00p B3AaUMOCBA3aHHBIX CTPOK, XPAHAIINXCA B 0a3e JaHHBIX. XOTd OAWH
Y3 TUIOB TAOGJIUI JefiICTBUTEJIbLHO ONUCEIBAETCA UMEHHO TaK, MHE OBl XOTe-
JIOCH MCIIOJIB30BATh ATO CJIOBO B OoJiee 00IeM 3HAUEHUU — U30ABUTHCA OT
JII000T0 YIIOMUHAHUSA O CIIOCO0AX XPAHEHWS NAHHBIX, COCPEJOTOUYMBIINCE
TOJILKO Ha Habope B3aMMOCBS3aHHBIX CTPOK. OTOMY CBOOOJHOMY OIIpeieJe-
HUIO COOTBETCTBYIOT TPH PA3HbIX THUIIA TAOIUIL:

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

e BpemeHHBIe TaOJIUILI (T. €. CTPOKU, BO3BPAIIleHHbBIE IIO3aIIPOCOM)

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

Kakaprit u3 aTUX TUIIOB TAaOJIUI] MOKeET OBITh BKJIOUEH B O6JI0K from 3ampo-
ca. Ha maHHBLI#I MOMEHT BEI YK€ BIIOJIHE OCBOMJIM BKJIIOUEHME IMOCTOSHHBIX
TabJIUIL, IIOATOMY Aajiee KPATKO OMMCAHBI APYTUe TUMBI TaOJIUI], KOTOPbIE
MOTYT HCIIOJb30BaThCA B OJI0Ke from.

Ta6nuubl, popmmpyemMblie Noa3anpocom

ITogsampoc (subquery) — aTO 3ampoc, COAeps;KaIUicA B APYroM 3ampoce.
ITogzampochl 3akJaOUalOTCsA B KPYIJble CKOOKM UM MOTYT 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 IpyTUMU TaObIUIlaMU, YKA3aHHBIME 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 L — +
| 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 L — +

18 rows in set (0.00 sec)

3mech moasanpoc K Tabumie employee BO3BpAIIaeT MATh CTOJIOIIOB, a 0CHO8-
HoU 3anpoc (containing query) ccbIaeTCa HA TPU U3 IIATHU JOCTYIIHBIX CTOJIO-
IOB. 3aIIPOC CCHLIAETCS Ha MOA3aIIPOC ITIOCPEACTBOM IICEBIOHUMA, B JAHHOM
ciydae €. 9TO YIPOIIEHHBIN, MPAaKTUUYECKN OECIIOJIe3HBIN IMpUMep Ioa3a-
mpoca B Gyioke from; mogpoOHBIN paccKas O MoA3ampocax MOMKHO HAWTH
BTJIaBe 9.

MpepcraBneHuns

IIpencrasnenue (view) — 9T0 3ampoc, XpaHAIuiica B cIoBape JauHbIX (data
dictionary). OHo BeIrIAZUT 1 paboTaeT KakK Ta0JIMIA, HO C IPEeICTABJIEH-
eM He acCOoIMUPOBAHbI HUKaKMe AaHHBIe (BOT II0YeMY S Ha3bIBAIO 9TO 8UD-
myaavroit Tabauneit). IIpu BrImOSHEHUM 3ampoca K IPEeACTaBICHUIO 3a-
IPOC COEINHSAETCS C ONMMCAHUEM IIPEACTABIEHUS U CO34AaeTCA OKOHYATEIb-
HBII 3a1IpOC, KOTOPLIH 1 Oy/IeT BHITIOJIHEH.

Yr0o6BI IPOIEMOHCTPUPOBATH 9TO, IIPUBEAY ONUCAHUE IIPECTABJIEHU, 3a-
pamyBaIero Tabauiy 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 nmpeacTaB/IeHNA HUKAKUe JOMOJIHUTEIbHBIE JaHHbIE He CO3-
IAIOTCA: CcepBep IIPOCTO COXPAHSAET BhIpAKeHHme select AJs JajabHEMIIero
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HCIIOJb30BaHus. Temepb, Korjga IpeacTaBJeHNe CYI[ecTBYyeT, 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

IIpeacraBieHusA CO3ZAIOTCA IO PASHBIM MPUYUHAM, B TOM UUCJE C LIEJIBIO
CKPBITH CTOJIGIIBI OT II0JIB30BATENIEH U YIIPOCTUTD CJIOKHO ycTpoeHHbIe B]I.

[ MySQL nmo Bepcuu 5.0.1 He nmogaeps:kuBaeT npeacrapienud. OqHAKO
v@; OHU IIIUPOKO UCIIOJB3YIOTCS Npyrumu cepsepamu BII, moaTomy ToT,
l | ro muarupyer paGorars ¢ MySQL, OIKeH IOMHHTS O HUX.

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

CeA3u Tabnuy,

Bropoe oTcTyniieHue oT onpeneseHus IpocToro 6Joka from: ecau B 6J0Ke
from mpucyTcTByeT 0ojiee OOHOII TabJIUIbI, 00I3aTEJIbHO MOJIMKHBI OBITH
BKJIIOUEHBI ¥ YCJIOBUS, UCTOJIb3yeMblIe IJIA c8a3bl6anus (link) Tadbauir. ITo
He TpeboBanne MySQL miu Kaxkoro-To gpyroro cepepa BII, a yTBep:xaeH-
ueiii ANSI meTon coefuHeHNA HECKOJNBKUX TAOJINI[, X 3TO CIIOCO0, Hambo-
Jee mepeHocuMblit Mexxkay cepBepamu BI[. CoenquHeHme HECKOJBKUX Tab-
JuIL OymeT moapoOHO paccMaTpuBaThes B riiaBax b u 10; 3mech mpuseneH
JIUIITH TIPOCTOM IPUMeED AJIA YTOJEeHUS JIIOOOIBITCTBA:

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 S oo +
| emp_id | fname | Iname | dept_name
oo Fommmooo 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) u department (name), moaTOMy 00G€e TAOJIUIILI BKJIIOUYEHBI B OJIOK from.
Mexanusm cBA3BIBaHUA ABYX Ta0auIl (HasbIBaeMbINl coeduHeHuem (join))
3aKJII0YAETCS B MIPUCOEIMHEHNN AAHHBIX 00 OoTHese, B KOTOPOM paboTaeT
COTPYAHUK, XpaHAnmuxcsa B Tabauie employee. Takum oOpasom, cepBepy
B]I ormaercsa pacmopAsKeHMe UCIIOIB30BATh 3HAUeHMe cToJIOma dept_id Tab-
JIUIIBI employee MJIs MOMCKA COOTBETCTBYIOIIETO HA3BAaHUA OTHAEJa B TabJIu-
e department. YcIoBusa coefnHEHUA HAXOAATCA B MOA0JIOKe on 610Ka from.
B manroM cayuae ycioBue coegmueHusi: ON e.dept_id = d.dept_id. Bcecto-
poHHee 00Cy:KJeHUe COeINHEHN A HECKOJIbKUX Ta0JIUIl TaK/Ke MOYKHO Hall-
TH B TJIaBe 5.

OnpepeneHune NceBoOHUMOB Tabnuy,

IIpu coemmHeHNY HECKOJMBLKUX TAGJUIT B OJHOM 3aIIpOCe BaM IMOHA00UTCA
uaeHTUGUIINPOBATh TAOAUIlY, HA KOTOPYIO HEJIaeTCs CChLIKA IIPKU yKasa-
HUU CcTOJIOIOB B OJsoKax select, where, group by, having u order by. JlaTs
CCBLIKY Ha Ta0JUIly BHe 0JI0Ka from MOKHO OJHUM U3 ABYX CIIOCO00B:

e lcmosnb30BaTh MOJIHOE UM TAGJIUITLI, HATIPUMeED employee. emp_id.
e TIpucBouTH KaKI0M TaOJIUIIE IICEBIOHNM U UCIOJIH30BAThL €T0 B 3aIIpoce.

B npezppiayieM 3amnpoce s PeIruiI NCI0Ib30BaTh B OJI0Kax select u on moJ-
HOEe UMdA Ta6.TII/II_IBI. A BOT Kax BBITVIAAUT 3TOT Xe 3alIpPpoC C IIPMMEHEeHNeM
IICEBOJOHMMOB:
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SELECT e.emp_1id, 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 TabJaHIIa emp-
loyee moayumnsa IICeBIOHUM €, a Tabauiia department — mceBgoHuUM d. 3aTeM
9TH TICEBJOHUMBI MCIIOJIb3YIOTCA B 6JI0KE ON IIPY OTTMCAHUY YCJIOBUSA COEN-
HeHUs, a TaKKe B 0JI0Ke select mpu 3aJaHUM CTOJIOIOB, KOTOPhIE HOJMKHBI
OBITh BKJIIOUEHBI B pe3yJbTupylomuii Habop. Hameroch, Bce cormacATcs,
YTO UCIIOJIb3OBAaHME IICEBAOHNMOB eJiaeT BbhIPpaXeHHnue 60J1ee KOMIIAKTHBIM,
He IPUBOJAS K MyTaHuUIle (IIPU YCIOBUU PA3YMHOTO BBIOOPA TICEBAOHNMOB).

Bnok where

o cux mop 3ampochl, MPUBOJUMEIE B JaHHOI IJiaBe, OCYIIECTBISAINA BHIOOD
BCeX CTPOK W3 Tadwui employee, department mam account (Kpome mpumepa
C KJIIOYEBBIM CJI0BOM distinct). OmHAKO Jalle BCero U3BJIEKaTh 8Ce CTPOKU
TabaUIBEI He TpebyeTcd, U HYKeH CI0C00, MO3BOJIAIOIIUNA OTOUILTPOBHI-
BaThb CTPOKH, He IIPeCTaBJIAIOIINEe HHTepeca. ITo pabora ajsd 6J0Ka where.

.
"

I . Biok where — aT0 MexaHM3M OTCEMBAHUS HEXKeJIaTeJIbHBIX CTPOK

2 U3 pe3yAbTUPYIOIEro Habopa.
L 9

Hanpumep, TpebyeTca uaBieub u3 TabJIUIIBI employee AJaHHBIE, HO TOJBKO
IS COTPYAHUKOB, HAHATHIX B KauecTBe crapinux omneparnuonucros (head
tellers). B cienyromiem sampoce 610K where CIAYKUT AJI N3BJICUEHUS MOJLb-
KO0 4eThIpeX CTapIINX OIePaIrMOHNCTOB:

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

Fommeo - [ P, F P, oo S +
| emp_id | fname | Iname | start_date | title |
R, oo Fommmmeeoo oo 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 |
B P, [ P, [ P, B S +

4 rows in set (0.00 sec)

B mamaOM cayuae 6;10KOM where ObLIM OoTceAaHBI 14 u3 18 cTpok. ITOT 6JI0K
where COIEPIKUT BCETO OTHO ycaosue guavmpayuu (filter condition), Ho aTUX
YCJIOBUI MOJKET OBITH CTOJIBKO, CKOJILKO IIOTPe0yeTcA. ¥ CJIOBUA PA3HEIAIOT-
cA ¢ TIOMOIIBI0 TAKUX OIIePaToOpPOB, Kak and, or u not (moapo6HO GJIOK where
U ycaoBUA QUIbTpanuy o0cysKaaroTca B riiaBe 4). Bor paciimpeHHBIH Bapu-
aHT OPEeABIAYIIEro 3ampoca Co BTOPLIM YCJIOBUEM — JOJIYKHBI OBITH BKJIIOUE-
HBI TOJILKO COTPYAHUKY, IPUHATHIE Ha paboTy 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";
R, oo Fommmmem oo S S +
| emp_id | fname | lname | start_date | title |
oo Fommmmoo Fommmmo oo Fommmmmmoo oo +
| 6 | Helen | Fleming | 2004-03-17 | Head Teller |
| 10 | Paula | Roberts | 2002-07-27 | Head Teller |
oo oo Fommmmo - L f +

2 rows in set (0.00 sec)

ITo mepBomy ycoBuio (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 Pa3AesIaIon[uii 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 RS oo
| emp_id | fname | Iname |
R, 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 NJAHHBIE, 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. [duaa 15 us 18 coTpyIHUKOB 13 TaOIUITBI
employee BBITIOJIHAETCA IO KpaliHell Mepe OAHO W3 ABYX ycjoBuii. Takum
00pas3oM, UTOOBI CTPOKA IoTIajia B pe3yJIbTUPYIOIInii Habop, KOTAa YCJI0BUA
pasfgessaioTca OIepaTopoM and, IJiA Hee NOJIKHBI BHIOJIHATHCA 68CE YCJIO-
BUA; a IPU UCIOJb30BAHUU OIE€paTOpa Or ZOCTATOYHO, UTOOBI BBITIOJIHSI-

JIOCh TOJILKO 00HO U3 YCJIOBUI.



Bnoku group by 1 having 65

A Kaxk ObBITH, €CJIM BaM HYKHO 3a/IefiCTBOBATh B 0JIOKe where o6a omepaTopa —
and u or? Pag, uto cupocusu. Heo6xogumMo crpynnupoBaTh yCIOBUS C IO~
MOIIBI0 KPYTIJIBIX CKOOOK. Cienyromiuil 3arpoc COCTaBJIEH TaK, UTO B pe-
3YJIbTUPYIOIINI HAGOP JOJIMKHBI IIOMIACTh TOJBKO T€ COTPYAHUKU, KOTOPHIE
aBasiorcd crapmumu onepanuonucramu (Head Teller) u Hauanau pa6oraTh
B KomnaHum nos:ke 1 aaBapsa 2002 roga, usu npocThie onepannoHucTsl (Tel-
ler), HauaBie 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 - Fomme e o B P, Py +
| emp_id | fname | Iname | start_date | title
oo oo oo oo oo +
| 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 oo oo oo Fommmm +

5 rows in set (0.00 sec)

ns pasgesieHusA TPYNI YCIOBUI MPU MCIOJb30BAHUY PA3JUUHBIX ollepa-
TOPOB BCeT/a CJIeAyeT MIPUMEHATh KPYrJble CKOOKHM, UYTOOBI aBTOD 3aIpoca,
cepBep BJI u m1060i1 crienuaancT, KOTOPHII MMo3:Ke OyaeT 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 BLIABUTD B JAHHBIX O0II[Ve HAIIPABJIEHUS, AJIA Yero cepBepy
Bl npugercst HEMHOI'0O IOKOJIAOBATh HAJ HUMHU, IPEKIe YeM IPeJOCTaBUTH
BaM pe3yJabTHUpYIuil Ha0op. OTHUM 13 CPEACTB IJISI 9TOTO ABJISIETCS OJIOK
group by, mpemHA3HAUEHHBIN AJIA TPYNNIUPOBKU AAHHBIX M0 3HAYEHUAM
croa610B. HampuMmep, BMeCTO CIIMCKa COTPYAHUKOB U OTAEJOB, B KOTOPBIX
OHU YUCJIATCH, 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, TO3BOJIAIONIEMY (DUIBTPOBATL He0OpaboTaHHBIE JaHHEIE.

§1 xoTes IUIIE C/IeTKa KOCHYThCA 9TUX ABYX OJIOKOB, UTOOLI B JajJbHeHIIeM
OHU He ObLIN HEeOKUAAHHOCTBIO [IJIs YATATE e, HO OHI HeMHOI'0 CJIOKHee,
yeM Apyrue dyeThipe 0JI0KA BbIpaskeHud select. IToaToMy mpoITy 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 BO3BpaIamT-
CcsA B IIPOM3BOJIBHOM IOpAAKe. Eciaum TpedyeTcs yIOPAALOUYUTH Pe3yJIbTH-
pyromiuii Habop ompeaeeHHBIM 00pasoM, HeOOXOANMO MPeANInucaTh cepBe-
Py COPTHUPOBATEL PE3YyJILTATHI C IIOMOIIBIO 6JIOKA order by:

Buok order by —aTo0 MexaHU3M COPTUPOBKHU PEe3yJILTUPYIOIEro Habopa Ha OCHO-
Be JaHHBIX CTOJIOIIOB, NI BEIPAXKEHUH, NCIIOJIb3YIOIINX JaHHbIE CTOJIOIOB.

Bor, K mpumepy, ellle oAWH B3TJISA HAa IPUBEIEHHBIN paHee 3aIpoc K Tabu-

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 npoanain3upoBaTh JaHHBIE KAYXKIOTO COTPYAHUKA, II0JIE3-
HO OBLIO OBI OTCOPTUPOBATH PE3YJIbTATHI IO CTOJOITY open_emp_id. Hisa aTo-

IO IPOCTO A00aBIsSAEM STOT CTOJIOEI] B OJIOK order by:

mysql> SELECT open_emp_id, product_cd

-> FROM account
-> ORDER BY open_emp_id;
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oo R +
| open_emp_id | product_cd |
oo 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 P +

24 rows in set (0.00 sec)

Temnepsb Jierue yBuIeTh, KAKHME THUILI CUETOB OBIINM OTKPBITHI KaXKIBIM CO-
TpygHuKoM. OmHAaKO GBLIO OBI TOpPa3Ao JIyYIlle, ecau Obl TUIBI CUETOB IJIs
KaKJ0r'0 OTJEeJbHOIO COTPYAHMKA BHIBOAUJINCH B OIIpedeJIEeHHOM IOPAIKE;
9TO OCYIIIECTBJISIETCA IIyTeM qo0aBIeHuA B OJIOK order by cToabiia product_cd
IocJie open_emp_id:

mysql> SELECT open_emp_id, product_cd

-> FROM account

-> ORDER BY open_emp_id, product_cd;
f RSPy R S, +
| open_emp_id | product_cd |
o= [ S, +
| CD |
| CD |
| CHK |
| CHK |
| CHK |
| MM |
| MM |
| SAV |
| BUS |

O 4 4 4 4 4

—
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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 Fommmm e +

24 rows in set (0.00 sec)

Teneps pesyabTUpPYyIOIIUA Habop oTCcOPTUPOBaH cHavaJsa 1o ID corpyauu-
KOB, & 3aTeM IO THUIY cUeTa. ¥ UUTHIBAETCSA IOPAJOK pa3MeIleHUs CTOJIO-
oB B O0J10Ke order by.

CopTupoBKa Mo BO3pacTaHUIO U yObIBaHUIO

IIpu copTupoBKe MOKHO 3amaTh MOPANOK no go3pacmarnuto (ascending)
uin no yoévieanut (descending) ¢ TOMOIIBIO KJIOUEBBIX CJIOB asCc U desc.
ITo ymMosUaHMIioO BBITIOJHSIETCA COPTHUPOBKA IO BO3PACTAHUIO, IIO3TOMY HO-
0aBIATH MPUAETCA TOJIHKO KJIIOUEBOE CJIOBO deSC — ecau TpebyeTcs COpTH-
poBKa 1o yOnIBaHUI0. Hampumep, MO CJIEAYIOINIEMY 3aIpoCy BBIBOAUTCS
CIIICOK BCEX CUETOB, OTCOPTUPOBAHHBIIN IO JOCTYITHOMY OCTATKY, HAUMHAA
¢ caMoro 6OJIBIIOTO:

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

oo P f Ry +
| account_id | product_cd | open_date | avail_balance |
o 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 IATH CAMBIX OOJIBINTUX MOCTYIHBIX OCTATKOBY».
MySQL BKJtouaer 060K 1imit (mpemes), MO3BOISAIONINI COPTUPOBATE HaH-
HbIE 1 3aTeM OTOpPachIBaTh BCe, KPOMe MePBhIX X CTPOK. Biok 1limit obcy:x-
JaeTcs B IPUJIOKEHNHN B BMecTe ¢ APYTrUMY PACIINPEHUSIMU, He BXOSAIII-
mu B craugapTt ANSI.

CopTNpOBKa C MOMOLLbIO BbipaXkeHUM

CopTupoBaTh pe3yJabTaThI IO JAHHBIM CTOJIOIA JIETKO W MPUATHO, HO MHO-
TIa MOYKeT oTpeboBaThCA COPTUPOBKA IO KAKOMY-TO IPU3HAKY, KOTOPBIH
He xpaHuTcA B B 1, BO3MOKHO, OTCYTCTBYeET B 3amrpoce. YToObI CLIPaBUTD-
cs C 9TO¥ CUTyaIlueil, 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 IopuAnYeCcKUX JINIT):

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

Fomme - o= B P, Foem - P +
| cust_id | cust_type_cd | city | state | fed_id |
[ S [ PR o [ R p—— oo +
| 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 |
| 711 | Wilmington | MA | 777-77-7777 |
| 8 | I | Salem | NH | 888-88-8888 |
| 9 | 1I | Newton | MA | 999-99-9999 |
[ S o= [ [ S F S +

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

COpTI/IpOBKa C MOMOLL,bIO YUCJIOBbIX 3aMecTUTeNnen

IIpu copTupoBKe € MCIIOIB30BAHUEM CTOJIOIIOB, IIEPEUNCIEHHBIX B OJIOKE Se-
lect, MOKHO CCBLIATHCS HA CTOJIOIIHI He II0 UMEHMU, a II0 UX NopA0K060MY HO-
mepy. Hanpumep, ecau TpedyeTcsA BHIIOIHUTH COPTUPOBKY 110 BTOPOMY WJIN
IATOMY CTOJOITY, BO3BpAIlaeMOMY 3aIIPOCOM, MOXKHO CHeJIaTh clenyoIee:

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

oo oo oo oo RS +
| emp_id | title | start_date | fname | Iname
oo oo oo oo E +
| 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)

Cropee Bcero, Bbl PeIKO OyieTe NUCIIOJIb30BATE 9TY BO3MOKHOCTE, IIOCKOJIb-
Ky ecau no6aBUTH CTOJIOEI] B OJIOK select ¥ He U3MEHUTD IMOPSIAKOBBLIE HO-
Mepa B 0JI0Ke order by, pesyJbTaTsl Oy AyT HeIpeACKa3yeMbIMU.

Ynpa>XHeHus

3.1

Crnenymolire ynpakKHeHUsa paspaboTaHbI A 3aKpPeIIeHUA TOHUMaHUA
BBIpasKeHud select u ero 6,10K0B. PerteHus mpuBeneHb! B mpuiosxenuu C.

WszBnerure ID, nuMa u (paMuaInio Bcex 0AHKOBCKUX COTPYAHMKOB. BhImoJi-
HHUTE COPTHUPOBKY II0 (DAaMUJINHU, a 3aTeM II0 UMEHU.



YnpaxHeHust 1

3.2
Wssaexure ID cuera, ID KiimeHTa 1 JOCTYIHBIIA OCTATOK BCE€X CUETOB, NUMEIO-
mux cratyc 'ACTIVE' (aKTHBHBII) U HOCTYITHBIN ocTaTokK Gosiee 2500 mosia-
poB.

33
Hamnumure 3ampoc K Tabiuie account, Bosspaiarornuii ID coTpyaHUKOB, OT-
pBIBIINX cueTa (HCIOJIBL3YiiTe cTosber account. open_emp_id). PesyaisTupyio-
Ui Habop JOJKEeH BKJIIYATH II0 OJHOI CTPOKE IJIs KaKI0T0 COTPYAHUKA.

34

B sToM 3ampoce K HECKOJIBKUM Ha0opaM JaHHBIX 3aIlI0JHUTE Ipobeas! (060-
3HAYEHHBIE KaK <4Y/C/0>) TaK, YTOOBI IIOJYUUTh PE3yJIbTAT, IPUBEIeHHBIN
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 [ . R +
21 rows in set (0.02 sec)



dunbTpauusa

BriBatoT ciayuaun, Korjga TpedyeTcs padoTaTh CO BCEMU CTPOKAMU TaOJJIUIIEI,
HaIpumep:

e VYnmaneHuwe BceX MAHHBLIX TAOJUIBI AJA TOTO, YTOOBI 3arpy3uUTh HOBBIE
JTaHHbIE U3 IPYTOro UCTOUHUKA.

e TVlsmeHeHUE BCeX CTPOK TaOJIUIIHI ITOCJIEe JOOaBJIEHUA HOBOTO CTOJIOIIA.
e lzBiieueHUE BCeX CTPOK U3 TAOJIHUIILI OUepPea COOOIEeHMIA.

B mogo6HBIX cayuasx SQL-BeIpaskeHUAM He HyKeH 0JI0K where, MOCKOJIbKY
HeT HeoOXOAMMOCTH MCKJIIOUYATH U3 PACCMOTPEHUS KaKue-Inb0 CTPOKH.
OpHako uarre Bcero Tpebdyercs cysKaTrb (oxkyc u paboTaTh ¢ IOAMHOMKECT-
BOM CTPOK Tabuuiisl. ITosaTomy Bce SQL-BbIpaskeHUs AJaA pabOThI ¢ JTaHHBI-
MU (KpoMe BBIpaKeHUWS insert) BKJIIOYAIOT HE00A3aTeJbHBIN 6JIOK where,
rie pasMeIaloTcAd BCEBO3MOKHBIE (UJIBTPHI AJSA OTPAaHUYEHUA YMCIIa
CTPOK, TIOIBepraeMbIx BoaaeiicTBuio SQL-Bbipaxkenusa. Kpome Toro, B BbI-
paxkeHue select BXOAUT OJIOK having, B KOTOPBIH MOTYT OBITH BKJIIOUEHBI
ycnoBus GUIbTPAIMK, OTHOCSIIMECA K IPYIIaM AaHHBIX. B arToil riase
M3y4YaloTCA PasJUUHble TUILI YCIOBUM GUIbTPAIINY, KOTOPbIE MOT'YT IIPHU-
MeHSThcs B 0JI0KaxX where BeIpaskeHU select, update u delete.

OueHka ycnoBus

Biok where MmoskeT comepsKaTh OOHO UK 00Jiee yCJIOBU, pas3ie e HHbIX OlIe-
paropamu and u or. IIpu ncIosb30BaHUY TOJBKO ollepaTopa and cTpoka 6y-
JIeT BKJIIOUeHa B Pe3yJIbTUPYIONINI Habop B caydae uctunHocTH (True) Bcex
ycJioBui ajisg Hee. PaccmoTpuM caenyiomiuii 610K where:

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

Wcxonsa ns 9TUX ABYX YCJIOBUIL, 13 PACCMOTPEHNA Oy AeT MCKJIIUEH JII000H
COTPYIHUK, He ABJAIOIINICS OIIEePAIlMOHNCTOM HUJIKN padoTaroluii B 0aHKe
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"HaunHadg ¢ 2003 roga. B manHoM mpuMepe MCHOJIbB3YEeTCSA TOJBKO IBa YCJIO-
BUs, HO €CJIN YCJIOBUA B OJIOKe where paszesieHbl ollepaTopoM and, To Hesa-
BHCHUMO OT UX KOJMYECTBA CTPOKA IIOMaJeT B pPe3yJIbTUPYIOIIUil HaGop,
TOJIBKO €CJIN BCE YCJIOBUA IJid Hee OyAYT UCTUHHBI.

Eciiu Bce ycroBus B 6JI0Ke where paseeHbl OIIepaTopoM 0r, TO UYTOOBI CTPO-
Ka BOIILTIA B Pe3yJIbTUPYIONINHN Ha0O0P, JOJMKHO BEIMOTHUTLCA (IPUHATD 3HA-
yeHUe true) XoTs ObI OAHO U3 HUX. PaccMOTpuM ciieAyIoIiue 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 OIEPAIMOHNCTOM M ObLJ IPUHAT Ha paboTy mo
2003 roza.

¢ COTpYyIHUK ABJSETCS OMEPAIMOHNCTOM U OBLI MPUHAT HA PaGOTy Iocje
1 auBapsa 2003.

e COTpyAHUK He SBJISETCS OIepPaloOHNICTOM, HO OBLLI MPUHAT HA padoTy
1o 2003 roza.

B T1a6s. 4.1 moKasaHbl BO3MOYKHEIE Pe3yJIbTAThl BhIUKCIeHUA OJI0Ka where,
CO/IepIKAIIero ABa YCJIOBUSA, PA3leJeHHbIX OIIePaTOPOM Of .

Tabauya 4.1. Pe3yaivmamul 8bl4UCTEHUS bLPAHCCHUTL ¢ 08YMA YCILOBUAMU,
pasdeseHHbLMU ONEPAMOPOM OF

IIpome:xyTounstii pesyastar | KoHeuHslil pe3yiabTat
WHERE true OR true True
WHERE true OR false True
WHERE false OR true True
WHERE false OR false False

B mpeanigyiiiemM mpuMepe eIUHCTBeHHBIN BapHUaHT UCKJIIOUEHUA CTPOKY U3
Pe3yJIBTUPYIOIET0 Habopa — €CJIM COTPYLHUK He SABJIAETCS OIEePaIOHU!-
CTOM ¥ OBLI IPUHAT Ha pabory Haunuad ¢ 1 susapa 2003 rozga.

CKobOKM

Ecin 650K BKRJIIOYaeT Tpu WM OOJbIE YCJIOBUIM C MCHOJHL30BAaHMEM KaK
omeparopa and, Tak u 0r, caeAyeT IPUMEHATh KPYTIJble CKOOKM. ITO caeia-
eT HaMepeHUA 3aIpoca NOHATHLIMY U A cepBepa B, u gya Bcex, KTo Oy-
IeT 4YuTaTh KoA. BoT GJIOK where, pacIIupAOIUN IPeIbIAYIITUNA IPUMep.
OH mpoBepseT, paboTaeT Ju COTPYAHUK B OaHKe J0 CUX IIOP:

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

Teneps nMeeM Tpu yca0BUsd. YTOOBI CTPOKA MTOTTAJIa B KOHEUHBIN Pe3yabTu-
pyroinuii 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 moxkazaHbl BOSMOKHBIE PE3YJIbTATHI BLIUKUCICHUS 3TOTO 0JI0KA
where.

Tabauya 4.2. Pe3yiomamol 8bl4UCACHUSA 6bLDANHCEHULL C MPEMA YCAOBUAMU,
pasdenenHuvLMU onepamopamu and u or

IIpome:xyTOUHBI 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 yCJI0OBUII B OJI0Ke where, TeM 60JIbIlTe KOMOMWHA-
IUH JOJIXKEH PAaCCMOTPETh cepBep. B JanHOM ciaydyae KOHEUHBIN Pe3yIbTaT
true obecreunBalOT TOJbKO TPU 13 BOCBMU KOMOMHAIIMIA.

OnepaTop not

Hapneroch, npegplayniuii mpuMep ¢ TpeMs YCIOBUSAMU IIPOCT U IOHATEH.
Ho paccmoTpumMm cienyonimii BapraHuT:

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

3aMmeTnau oTamune oT mpeawiayinero npumepa? Ilocsie omepaTopa and Bo
BTOPOIi CTPOKe mosiBUJICA omepaTtop not. Temeps, BMeCTO IToMCcKa HEYBOJIEH-
HBIX COTPYAHUKOB, WUJIN SBJIAMOIINXCS ONEPAMOHUCTAMIY, NI HAUYABIINX
paboraTts B 6anKe gm0 2003 roma, BEIOMPAIOTCSA HEYBOJIEHHBIE COTPYIHUKH,
KOTODBIE WY He ABJSIOTCS ONePaMOHUCTaAMHY, UM Hayaau padboTy B Gam-
ke B 2003 1 mo3:xe. B Ta6i1. 4.3 mokasaHbl BO3MOKHBIE Pe3yJILTAThI BHIIOJI-
HEHUS 9TOr0 mpuMepa.

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

IIpome:xyTOUYHBII pe3yabTaT Koneunsrii 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:xyTOYHBII pe3yJabTaT Koneunsrii pe3yasTat
WHERE false AND NOT (false OR true) False
WHERE false AND NOT (false OR false) False

CepBep JIeTKO 00paboTaeT Takoe BhIpaKeHUe, a UeJIOBEeKY OIeHUTH OJIOK,
BKJIIOUAIONIN omepaTop not, 00BIYHO TPYAHO. BOT ToUueMy OH UCIIOIB3yeT-
cs1 HeyacTo. B manHOM ciyuae GJIOK where MOYKHO U3MEHUTH U 3alucaTh 6e3
omepaTopa not caeayoImm oopasom:

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

CepBepy HaBepHAKA BCe PABHO, a YEJIOBEKY, IOKAIYH, IPOIIle IOHATD 9TOT
BapuaHT 6JI0Ka where.

Co3paHue ycnosus

Tenepb, moCMOTPEB, KaK CEPBEP BHIUUCIAET HECKOJBKO YCJIOBUM, faBaliTe

BepHeMCSA HaszajJ U IOCMOTPUM Ha TO, U3 YeTr0 COCTOUT OTAeJIbHOEe YCJIOBUE.

Ero o6pasyior oxgHO miau Gojiee 8bipaxceHuil, TONIaPHO 00 beAUHEHHBIX OJ-

HUM mau 0ojee omepaTopaMu. BripakeHueM MOKeT OBITH JII000e M3 cJje-

IYIOIero:

e UYmpcio

e (Croxaberr TaOIUIIBI UJIU IPEACTABICHI

¢ CTpOKOBBIH JUTepaJ, Haupumep Teller’

¢ BcerpoenHaa QyHKIuA, Harpumep CONCAT( "Learning”, " ', "SQL")

e Jlomgzampoc

e (Cnucor BuIpaskeHHii, maupumep ( Teller’', 'Head Teller', 'Operations
Manager ")

K omepaTopam, MCIIOJIB3yeMbBIM B YCIOBUSAX, OTHOCSATCS

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

e ApudmernuecKue orepaTopsl, TaKue KakK +, -, x 1 /

B CJIeAYIOIIMUX pa3jesax IIOKa3aHO, KaK IIyTeM COYETaHUusA 3TUX BBIPpaKe-
HUN " OIIepaTopoOB MOMHO CO3aaBaTh Pa3JIMYHbIE€ TUIIBI yc.]IOBPIfI.

Tunbl ycnosum

EcTh MHOKECTBO CIIOCOOOB OT(HUIBTPOBATH HEHY)KHBIE HaHHBIE. UTOOBI
BRKJIIOUNUTDH NJIN NCKJIIOUNUTH T€ NJIN MHbIEe JaHHbI€e, MOXXHO BECTHU IIOVCK OII-
penaegeHHbIX 3Ha‘IeHHfI, Ha60p0B 3Ha‘-IeHHfI nJINn AMUallia3oHOB SHaquHﬁ.
HpI/I pa60Te CO CTPOKOBBIMU OAHHBIMHU MOJMKHO HCIIOJIB30BaTh Pa3IMUYHbIC
METOIUKH IIOMCKA 10 IIA0JOHY [IJIS BbIABIEHUA YACTUUHOIO COOTBETCTBHI.
Ciepnyroiiiie ueTbIpe pasfiesia IMoAPOOHO ONMMCHLIBAIOT KAMKIABIA M3 3TUX TH-
IIOB yCJIOBUHA.
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YcnoBus paBeHCTBa

Muorue 13 co3jaBaeMbIX WU CYIIECTBYIONINX YCJIOBUM (UIBTPAIINT Me-
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 BBHIPAKEHUS APYTroMy. B mepBBIX Tpex mpume-
pax cToa0el] CPaBHUBAETCA C JIUTEPATIOM (ZBE CTPOKHU U YUCJIO), 4 B UETBED-
TOM CTOJIGEI] CPAaBHUBAETCA CO 3HAUEHUEM, BO3BPAIIIa€MbIM II03aIIPOCOM.
Crenyroiuii 3aIrpoc MCIIOJIb3yeT IBa YCJIOBUA PAaBEHCTBA, OJHO B OJIOKe On
(ycooBue coemmHEHNA) U BTOPoe B 0JI0Ke where (ycIoBue QUIbTPaINm):

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 |
Oy S +

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 HePABEH-
cmea, KOTOpOe OIPeiesIsieT, UTO ABa BbIPAKeHUs He PaBHBI. BOT npeabIay-
Uit 3aIpoc, B KOTOPOM ycjaoBreM (UJIbTPAIUU B 0JIOKe where ABJIsIeTCS
yCJIOBUIE HEPaBeHCTBA:

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 S +
| product_type | product |
R 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 3ampoca BHIBOIATCA BCE CUETA, HE SBJIAIOIINECA JUIlE-
BBIMU CUeTaMU. B yCI0BUAX HEpaBEeHCTBA MOYKHO MCIIOJIL30OBATH OIIEPATOP
l=nmam <>.

MN3meHeHMe JaHHbIX C MOMOLLbIO YCIOBUI paBeHCTBA

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

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

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

CosnmaBas npuMephl BEIPDAKEHUN yIaJeHUs U OOHOBJIEHUA, S IIOIIbI-
TaloCh IUCATh KaKA0€e BhIpasKeHUe TaKUM 00pa3oM, YTOObI HU OZHA
CTpOKa He m3MeHAJach. Torga Mpy MX BBHIIOJHEHUU JaHHBIE OCTa-
HYTCA He UBMEHEHHBIMU, U IIOJYyUYaeMbIil BAMU Pe3yJIbTaT BhIpaKe-
HU select Bcerpga OyZeT COOTBETCTBOBATH IPUBEJIEHHOMY B KHUTE.

,.
o
= h
-5

ITockoanbky ceancel MySQL mo ymor4aHMIO HaXOAATCA B PEKUMe
aBTOMaTHYeCKON (urcaruu (cM. riaBy 12), HeJab3ss OTKATUTDH (OT-
MeHUTbH) UBMEHEeHUs, BHECEHHbIE B JaHHBIE IPUMepa, eClIU OJHO U3
BBIPpaKEeHUI M3MeHUI0 nxX. KOHEeUHO, BBl MOJKETE JesaTh C JaHHbI-
MU, YTO YTOZHO, JarKe MOJHOCTHI0O OUUCTUTh UX M IIOBTOPHO 3aIyc-
TUTh IPEJOCTaBIEeHHbIE MHOIO CIleHApWMU, HO f II0OCTAapalch coxpa-
HATH UX HETPOHYTHIMU.

YcnoBus BXOXXAeHNS B AManasoH

Kpome nmpoBepku paBeHCTBa (MU HepaBeHCTBA) OJHOTO BBIPAKEHUSA APY-
TOMY, MOXKHO CO3JaTh YCJIOBUSA, IIPOBEPAIOIITE, IIONALAEeT JIU BhIpasKeHUe
B OIIPEeIeJIEHHBIN AMaNas3oH. ITOT TUII YCJIOBUA IMIUPOKO UCIOJb3YEeTCA IPHU
pa60Te C YHNCJIOBBIMU HMJIXN BPEMEHHBIMHU OHaHHBIMWN. PaCCMOTpI/IM CcJIeayro-
M 3a1rpoc:

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

oo oo S oo +
| emp_id | fname | Iname | start_date |
oo oo 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|
| |
Fomm e +
13 rows in

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

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
BepxXHeH IpaHUIBI AAThl 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
_________ o
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 WMCIIOJIb30BATh 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 oo Fommmmm +

| emp_id | fname | Iname | start_date |

S, oo S Fommm e +

| 1]

Michael | Smith

| 2001-06-22 |
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| 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 oo S, o +

10 rows in set (0.05 sec)

ITpu pabGore c omepaTopoM between HeoO6XOAMMO IIOMHUTHL IIApy IIPaBUJI.
IlepsBoii (mocJie KJII0ueBOTO cj0Ba between) Bcerza HOJIKHA 3aaBATHCSI HUMK-
Hss TPaHUIlA AMAalla3oHa, a MoToM (mocje and) BepxXHsA I'paHuUIla. 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 JAHHBIX. ATO 00bSICHSIETCA TEM, UTO
daKTHUECKU M3 OSHOTO 3aJaHHOTO YCJIOBHUS CEepBep I'eHepHUpyeT JBa, 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 3alIPOCY BO3BpAIlaeTCa
nycToii Habop. asee ciegyeT OTMETUTH BTOPO¥ HMOABOAHBIN KaMeHb IIPU
HMCIIOJIL30BAHUK OllepaTropa between: HEOOXOAMMO MOMHHUTh, YTO BEPXHAA
U HUKHSA TPAHUIBl 8KII0YAIOMCA B IUANIa30H. B JaHHOM cayuae s XOTeJl,
uyTOoOBI HUKHEH rpaHuiiei oniia gata 2001-01-01, a Bepxueit — 2002-12-31,
aHe 2003-01-01. [Take HeCMOTpPs HA TO, YTO, CKOpPee BCEro, HUKTO U3 CO-
TPYAHUKOB OaHKa He HayuaJl paboTaTh B IepBhIi jKe AeHb Hosoro 2003 ro-
Ia, Jydlle 3aaBaTh UMEHHO TO, UTO TpebyeTcs.

Kak u 11 1aT, MOYKHO CO34aBaTh YCJIOBUA, OIPEAEIAONINe JUATa30H IJIA
ynces. YncJIoBbIe JUAIa30HbI JOBOJLHO IPOCTHI A5 IOHNMAHN, KAK BHU/-
HO U3 CJEAYIOIIero IpuMepas:

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

-> WHERE avail_balance BETWEEN 3000 AND 5000;

[ P [ RS, [ S [ TR +

| account_id | product_cd | cust_id | avail_balance |

[ P [ RS, [ S [ TR +
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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 KOTOPHIX cocTtasiasdeT oT 3000
mo 5000 mosmapos. Eirle pas moguepKHY, UTO IIePBOI 3ajjaeTcs HUMKHAA
rpasuia.

CTpOKOBbIe ANana3oHbl

JuamasoHbl faT 1 YKCeJ JIETKO IIPeACTaBUTh, HO MOMKHO TaKiKe CO3/laBaTh
yCJIOBUSA IJisl TOWCKAa AUANa30HA CTPOK, HPOMJLIIOCTPUPOBATH KOTOPBIE
yTh caokHee. Hampumep, TpedyeTca HAUTH KINEHTOB, AJIA KOTOPHIX B OII-
pelesIeHHBIN AUANa30H II0IIalaeT HOMEpP COIMaJbHON CTpaXoBKU. Dopmar
HOMEpa COIIMAJBLHON CTPAXOBKU — 'XXX-XX-XXXX', rme X — uucyo ot 0 mo 9.
TpebyeTcsa HAWTH BCceX KJINEHTOB, HOMEP COIMAJIbHOM CTPAXOBKH KOTOPBIX
HaxoauTesa Mmexkay 500-00-0000" m "999-99-9999°. BoT KaK 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 |
+

[ P
5 rows in set (0.01 sec)

Ilsia paboThl CO CTPOKOBBIMHU AMAIla30HAMU HEOOXOJWMO 3HATh IIOPAIOK
CUMBOJIOB B Ha0Ope CHMBOJIOB (IIOPSJOK, B KOTOPOM COPTHUPYIOTCS CUMBO-
JIBI B HaOOpe CUMBOJIOB, Ha3bIBaeTCA conocmasnernuem (collation)).

YcnoBus YneHcTBa

B HeKOTOpPHIX ciryuadaX BhIpakKeHUE OTPAaHUUYMBAETCA He OJHUM 3HAUEHUEM
WJIV AVaTa30HOM 3HAaUEeHMH, a KOHEeUHBIM HabopoM (set) sHauenmii. Hanpu-
Mep, TpedyeTcA 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 o - Sy +
| account_id | product_cd | cust_id | avail_balance |
o S Fommmme 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 R Fommmoo - 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 IIpeICcTaBbTe, ec-
Ju 061 Habop BeIipaxkeHui cogepsxai 10 mau 20 siementos? 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 ucmoab3oBaHUM OmepaTOpa in 3alKUCHIBAETCA eINHCTBEHHOE YCJIOBUE,
CKOJIbKO OBI Yy Bac HU OBLIIO BbIpaKeHUH.

Moa3anpocsl

MosxkHO caMOCTOATENBLHO cO3JaTh HAOOp BBIpasKeHuUil, Hampumep ( CHK',
"SAV','CD’", '"MM"), HO caesiaTh dTO MOXKHO ¥ C HMOMOIIBIO Imoasampoca. Ha-
IpuMep, y BCeX YeThIPEeX TUIIOB CUETOB, MCIOJb3yeMbIX B IIPEABbIAYIIIEM 3a-
mpoce, cToJber product_type_cd mmeeT 3HaueHume ACCOUNT'. B caenmyromieit
BepCUM 3aIrpoca JIJd U3BJIeUeHUA YeThIpeX KOJ0B THUIIOB CU€TOB BMECTO AB-
HOIO YKa3aHuA X MMEH MCIIOJIb3YeTCs IOA3aIIpoc K Taduile 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 o - Sy +
| 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 oo o +

21 rows in set (0.03 sec)

ITogzampoc BosBpaIliaeT HabOp M3 UEThIpEX 3HAUEHUI, a OCHOBHOM 3aIpoc
IIPOBEPsieT, COOTBETCTBYET JIM 3HAUeHMe CToJOna product_cd sHaueHHSM,
BO3BPAII[EHHBIM II0J3aIIPOCOM.

OnepaTop notin

HNuorpa Tpebyercss IPOBEPUTDH, MPUCYTCTBYET JIK ONPEeaeIeHHOe BhIpaske-
HUe B Habope BhIPAYKEeHU, a MHOTAa HYKHO YIOCTOBEPUTHCS B €r0 OMmcym-
cmeuu. B Takux cUTyaluax MOKHO UCIIOJIb30BaTh omepaTop not in (zetT B):

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

Fomm e P [ . S +
| account_id | product_cd | cust_id | avail_balance |
[ S [ S, [ S [ ST +
| 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, JeTTO3UTHbI-
MU, OEIO3UTHBIMU CePTU(PUKATAMU WX AEIIO3UTHBIMY CUETAMU JTeHEKHO-
r'o PBIHKA.
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YcnoBua cooTBeTCTBUSA

o cux 1mop OBLIM PACCMOTPEHBLI YCJIOBUS, BBIAESAIOIINE OIpPeIeIeHHYIO
CTPOKY, AUAIIa30H CTPOK Mju HAGop cTpoK. Eie onuH THII yCIoBuil Kacaer-
CsI YaCTUYHOI'O COOTBETCTBUSA CTPOK. Hampumep, TpeGyeTcsa 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 Fommmoo +
| emp_id | fname | lname |
oo Fommmmoo Fommmoo +
| 3 | Robert | Tyler |
| 7 | Chris | Tucker |
| 18 | Rick | Tulman |
oo Fommmmoo Fommmoo +

3 rows in set (0.01 sec)

Xota BcTpoeHHasa QyHKIUA left() BBIIOJMHAET TO, UTO TpedyeTcs, oHA He
obecrieunBaeT 0c000i ruOKOCTH. BMecTO Hee MOJKHO B BHIPDAMKEHUAX IIOVIC-
Ka MOYKHO MCIIOJIb30BATh CHMBOJIBI MAacCKH, KaK IIOKa3aHO B CJIEAYIOIIeM
paszeie.

CMBONbI Mackun

ITpu moucKe YaCTUUYHBIX COOTBETCTBHUII CTPOK MHTEPEC MOTYT IIPEACTABIATD:
e Crpoku, HaUMHAIOIINECS /3aKaHUYNBAIOIIEC OIPefeIeHHBIM CUMBOJIOM
e CTpoKu, HAUMHAIOIINECA /3aKaHUYNBAIOIITUECA ITOICTPOKOM

e CTpoKHu, comep:Kaliie onpeaeJeHHbIII CHMBOJ B JII0O0OM MeCTe CTPOKU

e CTpoKHu, cofepKaliie IMOACTPOKY B JIIOOOM MECTe CTPOKH

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

C moMoIIbi0 CHMBOJIOB MAaCKH, IIPeACTaBJIeHHBIX 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 oMH CUMBOJI

% JIt060€e YmcI0 CHMBOJIOB (B TOM YHCJI€ HU OLHOTO)

CuMBOJI TOJUePKUBAHUA 3aMeIlfaeT OANH CUMBOJI, 8 CHMBOJI IIPOIIEHTA MO-
JKeT 3aMeIlaTh pasHoe KOJIMYEeCTBO CUMBOJIOB. IIpu mmocTpoeHM ycIo0BU#A,
WCIIOJIL3YIOINX BhIPAKEeHUA ITONCKA, IPUMeHsIeTcA omeparop 1ike (Kak):

mysql> SELECT lname
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-> FROM employee
-> WHERE 1lname LIKE "_a%e%';

o +
| Iname |
o +
| Barker |
| Hawthorne |
| Parker |
| Jameson |
S, +

4 rows in set (0.00 sec)

BriparkeHue moucKa B IpPeIBIAYINEM IIPUMeEPE ONPeNessieT CTPOKU, COLep-
JKalllye «a» BO BTOPOM MO3UIINY, 32 KOTOPBIM CJIEYET «€» B JII000OM APYyroM
MecTe CTPOKM (BKJIOUAs MOCJHeAHUHE cuMBoJ). B Tabia. 4.5 mokasaHo ere
HECKOJIbKO BhIDAsKEHUH IONCKA 1 UX UHTEPIPETAINH.

Tabnuya 4.5. IIpumepul 8bipaiicenuil noucka

Bripaxkenue noucka | HaTepnperanus

F% CTpOKU, HAUMHAIOLIUECHd C «F»
%t CTpoku, 3akaHuMBaloNiecd Ha «t»
%bas% CTpoKu, cogeprKaliue MoJCTPOKY «Dhas»
__t CTpOKH, COCTOSAIINE U3 YeThIPEX CUMBOJIOB C «t» B TpeThel
D 111 D D
TO3UIUU

L __ Crpoxu u3 11 cuMBOJIOB, TZe YeTBEPTHII U CeIHEMOI CUMBO-
JbI — geucer

ITocnemuuii npumMep us TadI. 4.5 MOKHO MCIOJIb30BaTh AJIA IIOUCKA KJINEH-
TOB, (emepanbHbIH ID KOTOPHIX COOTBETCTBYET (DOPMATY, UCIIOJIL3YEeMOMY
JIJIs HOMEPOB COI[MATIbHOM 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 CJIOMKHBIN 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 Fommmmoo Fommmmmm o +
| emp_id | fname | Lname |
oo oo Fommmmmo +
| 5 | John | Gooding |
| 6 | Helen | Fleming |
| 9 | Jane | Grossman |
| 17 | Beth | Fowler |
oo oo oo +

4 rows in set (0.00 sec)

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

PerynsipHbie Bbipa)keHUsi

Ecnu cuMBOJIBI MacKky He 00eCIIeUMBAIOT JOCTATOYHON TMOKOCTHU, IJIS II0-
CTPOEHUA BBIPAKEHUI MOMCKA MOKHO MCIIOJIb30BATh PETyJApPHBIE BHIpa-
sxkeHudA. Ilo cyIecTBy, peryJjAapHbIe BRIPAMKEHU — 9TO MOIITHEMIIIe BhIpa-
JKeHUA IoVcKa. PerynapHbie BEIpakeHUs XOPOIIO 3HAKOMBI pa3zpaboTyn-
KaM Ha TaKuX A3bIKax IporpaMmupoBanusd, kak Perl. Eciu Bam He moBO-
IUJIOCH MCIOJIB30BaTh UX, oOpaTuTech K KHUTE :xedhdpu @pugna (Jeffrey
Friedl) «Mastering Regular Expressions» (O’Reilly). 9to caumikom 06b-
eMHad TeMa, YTOOHI IBITATHCA OXBATUTH €€ B JTaHHOU KHUTE.

Bor Kak BeITIsAAea ObI IPEABIAYINTNI 3aTIpoC (HAUTH BCeX COTPYAHUKOB ¢ (ha-
MUWJINSIMH, HaunHAIMUMUCA ¢ «F» miam «G») ¢ ucmoab3oBaHeM peajinsa-
U PeryJsapHBIX BeIpamkenuit MySQL:

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

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

[ S, [ [ S, +

| |

+ +

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

+ +

4 rows in set (0.00 sec)

OmepaTop regexp IPUHUMAET PETYJIAPHOE BhIpakeHue (B JTaHHOM IIpUMepe
""[FG]') u mpuMeHAET ero K BhIPAKEHUIO, HAXOAAIIEMYCA B JIeBOM YacTHU
ycaoBus (cToaberr 1name). Temeps, ¢ peTyIApHBIM BhIpasKeHUEM, 3aIIPOC CO-
IEePIXUT BCEro OJHO yCJIOBUE, a He IBa, KaK 9TO OBLJIO IPU HCIOJIb30BAHUN
CHMBOJIOB MacKH.
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Oracle Database 10g u SQL Server 2000 Toxxe IMOAAePKUBAIOT PEryIApHbIE
BeIpaskenus. IIpu pabore ¢ Oracle Database 10g ucmosb3yeTcsa QyHKITHAA
regexp_like, a He omepaTop regexp, MOKasaHHBIN B IIPEABIAYIIIEM IIpUMeEDE.
A SQL Server gomyckaeTr UCIIOJIB30BaHVE PETYIAPHBIX BhIPAKEHUU € OIIe-
patopom like.

NULL: 310 cnoBo U3 YyeTbipex OyKB...

S, CKOJIBKO MOT, OTTATHUBAJ 9TOT MOMEHT, HO OH HACTAaJI: ITI0pa 00paTUThCA
K TeMe, KOTOPYIO OOBIUHO BCTPEUAIOT C OAaCKO, HeyBePEeHHOCThIO 1 Tpele-
TOM, — 3HaueHue null. Null — aTo oTcyTcTBUEe 3HAUeHUsA. Hampumep, moka
COTPYAHUK He YBOJIEH, B ero cToJibme end_date Tabauirsl employee MTOJIKHO
ObITh 3amucano null. B maHHO# cuTyanmuu HeT 3HAUEHUSA, KOTOPOE MOTJIO
ObI OBITEH IIOMEII[eHO B cToJibelr end_date m mMeso 661 cMbIca. OgHaxko null —
KOBapHBIN TUI, IIOCKOJBbKY UMEET HECKOJIBKO OTTEHKOB:

HenpumeHumwLil
Hanpumep, crosber; ¢ ID coTpygHUKa I TpaH3aKIIUM, KOTOPas BhI-
TMOJHAETCS ¢ 6AaHKOMATOM.

3HayYeHue euje He U3BeCMHO
Hampuwmep, eciz B MOMEHT CO3IaHUs CTPOKY KJIneHTa (penepaabHbii ID
HEeU3BEeCTeH.

3HaueHue He onpedesieHo

Hampumep, eciiu co3maercs cueTr AJd IMIPOAYKTA, KOTOPLIH ellje He ObII
nobasien B BII.

HexoTopsie TeOpeTUKYU CUUTAIOT, UTO AJISI KAaKIOH U3 3TUX (U APY-
O TuX) CUTyaluil cjaexoBajsio ObI MCIIOJIb30BATh Pa3HbIE BHIPAKEHUS,
w HO 110 MHEHHUIO OOJIBIIIMHCTBA MPAKTUKYIOIIUX CIEIUAJIUCTOB 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 HUKOTZA He PABHEI APYT APYTY.

ITpoBeputs BhIpaskeHUe Ha 3HaueHUe null MOMKHO C IIOMOIIBIO OIlepaTopa
isnull, kaK IOKa3aHO B CJIEeLYIOIIEM 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 BO3BPAII[aeT BCeX COTPYIHUKOB, ¥ 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 CHHTaAaKCUUeCKOMY aHAJIN3Y U BBIIIOJIHA-
eTcd, HO He BO3BpAlllaeT HU OJHOM CTPOKHU. JTO 00II[asa OurnbKa HEOIBITHBIX
SQL-uporpammucTtoB. CepBep B]I He npegynpenuT o Hell, IO9TOMY IIPU CO3-
JaHUY yCJIOBUI IPOBEPKU Ha null ciexyeT 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 o +

| emp_id | fname | Iname | superior_emp_id |
Foeme - B P o 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 BO3BpAIllaeT OCTAJbHBIX 17 COTPYAHUKOB, ¥ KOTOPBIX,
B oriinume oT Maiikaa Cmura (Michael Smith), ects HauanbHUK.

IIpe:xme ueM HA BpeMsA OTJIOMKUTH paccMoTpeHrue null, ObII0 ObI MTOJE3HBIM
OTMETHUTH eIlle OTHY MOTEeHITNAJbHYIO0 JOBYIIKY. [Ipeanono:KumM, Tpedyercsa
UIeHTUGUIINPOBATH BCEX COTPYAHUKOB, He MogunHAoIuxca Xenen Die-
muHT (Helen Fleming), ID kotopoit paBen 6. HaBepHsAKa mepBBHIM ITIOPHIBOM
OyzeT crenaTh caenyrolee:

mysql> SELECT emp_id, fname, lname, superior_emp_id
-> FROM employee
-> WHERE superior_emp_id != 6;
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o - Fomm e o Sy +
| emp_id | fname | Iname | superior_emp_id |
Fomme - Fomme e o o +
| 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, E S, [ RSP, [ S +

14 rows in set (0.01 sec)

HelicTBUTENBHO, 3TU 14 COTPYAHUKOB He paboTaioT moja pyKOBOACTBOM Xe-
JeH PreMUHT, HO €CJIY BHUMATEJIbHO IIOCMOTPETE Ha JaHHLIE, MOKHO 3aMe-
TUTD, UTO 3/IeCh IIPOIMYIIeH OANH COTPYAHUK, TaK:Ke He ABJIAIONINNCS IIOA-
YUHEeHHBIM XeJieH. dTo Maiikia CMur, u B ero cToJioIe superior_emp_id crout
null (mOTOMY UTO OH «OOJIBIIIAA ITUITKAa» ). II0aTOMY, YTOOBI HPAaBUJILHO OT-
BeTUTH HA BOIIPOC, HEOOXOAMMO YUUTHIBATH 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 S — S +
| emp_id | fname | Iname | superior_emp_id |
oo oo E 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 Sy +

15 rows in set (0.01 sec)



YnpaxHeHus 89

Teneps pesyabTUpPYOMIKiT Ha60p BKJIOUYAET BeceX 15 COTpYaHUKOB, He IOA-
ypHAIuxcsa Xeaed. ITpu pabore ¢ Mamo3HaKoMoii 6a30ii JaHHBIX He I10-
MeIlaeT BBIACHUTH, KaKWe CTOJOIILI Ta0JAUIIBI MOTYT COAep KaTh null; aTo
TIOMOJXKET BaM CO3JaBaTh IIPABUJIbHBIE YCJIOBUA (PUILTPAIUU, UTOOBI JAaH-
HbIE He CMOTJIN YTE€KATh CKBO3b HAJBI[bI.

YnpaxHeHus

Crenyroliye yipa:kKHeHUA IPOBEPAT Ballle IOHUMAaHNE YCJIOBUM GUIbTPa-
muu. Pertenusda uiure B mpuioxkeraun C.

B niepBBIX IBYX YHpPaKHEHUAX UCIIOJB3YIOTCA CJIEAVIOIIEe 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
Kaxwue ID Tpansakiuii BO3BpAIaioT CaeAyIONIue YCJI0BUA QUabTpanum?
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
CospaiiTe 3ammpoc, BEIOHpAIOIUii Bce cueTa, oTKpbIThIe B 2002 roxy.
4.4

CospatiTe 3aIpoc, BEIOMPAIONTUH BCeX KINEHTOB-(QU3UUECKUX JIUI, BTOPOI
OYKBOI (haMUJIMM KOTOPBIX SIBJSAETCS OyKBa 'a’ M eCThb '€ B JI000# mosu-
UM IIOCJie 'a .



3anpoc K HeCKONbKMM Tabnuuam

ITockonbky penanuonuble BJl mpeamosiaraioT pacioJiodKeHNe He3aBUCHU-
MBIX CYIITHOCTEH B Pa3HBIX TAOJUIlaX, HEOOXOIMM MeXaHU3M CBeJIeHUs He-
CKOJIBKUX Ta0JIUI BOEIMHO B OAHOM 3aIIpoce. OTOT MEXaHU3M U3BeCTeH KaK
coedunerue (join), 1 TaHHadA TJIaBa IIOCBAIIeHa CAMOMY IIPOCTOMY U Hambo-
Jiee paCIIPOCTPAHEHHOMY COETUHEHUIO — 8HYMpeHHeMmy coedurnenur (inner
join). Bce pazHooOpas3HbIe TUITHI COeAMHEHNH TpeacTaBaeHbI B ritaBe 10.

YTo Takoe coegunHeHue?

3amnpockl K OJHOM Tabynile, KOHEUYHO, He PEeIKOCTh, HO OOJBIIMMHCTBO 3a-
TIPOCOB 00pAaIlleHbl K IBYM, TPeM WU Aake 6oJiee Tabautiam. [Iaa uiamrtoct-
panuu gapaiiTe PacCMOTPHM OIHMcCaHuA Tabauir employee m department
U 3aTeM OIPeIesIMM 3aIlIPOC, N3BJIEKAIOIUI JaHHbIe U3 00enX:

mysql> DESC employee;

oo Fom Fommmoe 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 Fommmem Fommem oo +

9 rows in set (0.11 sec)

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

| name | varchar(20) | | | |
o o oo F— Fommm e +

2 rows in set (0.03 sec)

CrasxeM, TpedyeTcs BLIOPATh UMA U (GaMUINI0 KaXKI0r0 COTPYIHUKA, a TaK-
JKe HasBaHUe OT/HeJsa, B KOTOpPOM OH paboraeT. [losToMy 3ampoc SoJKeH 6y-
IeT U3BJIEKaThb CTOJIOIBI employee. fname, employee. lname m department.name.
Ho KakK MOXHO MOJYYUTh JaHHBIE ABYX TaOauIl ogHUM 3ampocom? OTBeT
KpoeTcd B cTos01e employee. dept_id, B KoTopoM XpaHuUTcs ID oTaena Kas-
Ioro coTpyaumuka (6osee popmaabHO, cToJberr employee. dept_id aBiaserca
BHEWHUM KJII0Y0M, CChLIAIONIMMCA Ha TabauIy department). 3ampoc, KOTo-
PBIii BCKOpe OyIeT IpeAcTaBlieH, YKa3hbIBaeT cepBepy MCIIOJIb30BaTh CTOJI-
Gerr employee.dept_id Kak mocm Me:xay TabauiaMmu employee u department,
obecmeurBasi TAaKUM 00pPasoM BO3MOYKHOCTH BKJIIOUEHHS CTOJIOIIOB 00emx
TaOJIUIL B pe3yIbTUPYIOITUiT Ha0op 3anpoca. Takoi Tu omepanuy Ha3bIBa-
eTcsA COeTMHEeHEeM.

,U,eKapTOBO npounisegeHue

Haunem ¢ caMoro mpocToro: momecTuM TabauIlbl employee m department
B GJIOK from 3ampoca u IOCMOTPUM, UTO Ipousoiiger. Bor 3ampoc, BEIOUpaio-
Iuii nMeHa W (paMUJINM COTPYAHMKOB, a TaKi)Ke HasBaHWeE OTHesa. 31eCh
B OJ0Ke from yKasaHbl 00e TabJIUIThI, pa3aesieHHbIe KJII0UeBbIM CJIOBOM j0in:

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

o - [ Py +
| fname | lname | name
oo L — 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 TOIbKO 18 coTpyAHUKOB U 3 pa3HBIX oTAesaa. Ho KaK ke mOJy-
YUJIOCh, UTO B Pe3yJIbTUPYIOIEeM Habope okasasoch 54 crpoku? Ilpurmas-
JIeBIIIICH, MOYKHO 3aMEeTUTD, UTO KaKIbIH 13 18 COTPYAHUKOB BCTpeUaeTcs
TpuKAbI. IIpu 5TOM Bce ero JaHHBIe UAEHTUYHBI, KpOMe Ha3BaHUA OTAea.
ITockoabKY 3ampoc He ONpeneani, KaK AOJMKHBI ObITh COeIMHEHLI 9TU IBe
Tabaunel, cepBep Bl crenepuposai [Jexapmoso npousgederue, T. e. 6ce 603-
MONMCHBLE TIEPECTaHOBKU MBYX Tabsul (18 coTpyIHUKOB YMHOMKUTDH Ha 3 OT-
Jesa mosrydaercs 54 mepectTaHOBKM). Takoii TUII coefMHEHNA Ha3bIBAIOT 7le-
pexpecmHovim coedunernuem (cross join). Ero peaxko ucmoin3yior (HaMepeH-
HO, II0 KpaiiHeil mepe). [lepekpecTHbIe cCOeIMHEHUS — OAUH 13 TUIIOB COeIN-
HeHUH, KoTopble OyaAyT usdyuarbes B riiase 10.
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BHyTpeHHUe coeanHeHUs

Y10o6bl UBMEHUTD IPEABIAYIITUYN 3aTIPOC U MOJYUYUTDh PE3yIbTUPYIONIUH HAa-
60D, BKJIIOYAIOIMI TOJTBKO 18 CTPOK (IO OHOM M5 KAasKI0TO COTPYAHUKA),
TMOHAAOOUTCS OMMCATH B3aMMOCBA3bL ABYX Tabuauil. § yke moxasay, UTO
CBSA3BI0 MEXKAY ABYMs TAaOJIUIIaMHU CIYKUT cToJI0eI] employee. dept_id, ocra-
JIOCh TOJILKO N00aBUTH 3Ty MWHGOPMAINIO 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;

Fommmmm o [ ST, F RS +
| fname | lname | name

Fommmmm o [ ST, F RS +
| 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 - [ S, B RS +
18 rows in set (0.00 sec)

Teneps 6s1arogaps 4o0aBJIEHUIO IIOA0J0KA ON, IPEAINCHIBAIOIIET0 CEPBEPY
COeIMHATL TaOJUIIBI employee u department, IPOCIEKUBAsA CBA3L OT OJHOM
TaOJUIILI K APYToii o cToJ0Iy dept_id, mMeeM BMecTO 54 CTPOK OKHIae-
mble 18. Hampumep, crpoka Crrozen XotopH (Susan Hawthorne) B Tabu-
e employee B cToJiOIIe dept_id comep:xuT 1 (B mpuMepe He mokasaHo). Cep-
Bep HCIIOJIL3yeT 9TO 3HAUeHUe MAJIS IIOMCKA CTPOKU B Tabiaure department,
croJiberr dept_id KOTOpPOI comep kUt 1, 1 M3BJIeKaeT sHaueHue ‘Operations’
U3 CTOJIOIIA Name dTOM CTPOKH.

Ecau onpenenenHoe 3HaUeHME cTOJIOIA dept_id MpUCYTCTBYET B OAHOM Tab-
JIuIEe, HO €r0 Hem B APYToil, COeAUHEHNE CTPOK He MPOMCXOAUT, U OHU He
BKJIIOUAIOTCS B Pe3yJIbTUPYIONNHM Habop. Takoii TuI coequHEeHNA Ha3bIBa-
IOT BHYMPeHHUM coeduHeHuem (inner join); 3To HauboJIee IMUPOKO UCIIOIh-
3yeMblii TN coequHeHnA. [losAcHIO: ecau B Tabauiie department ecTh ueTBep-
Tasd CTPOKA JJIA OT[ejia MapKETUHTa, HO HU OAWH COTPYAHUK He MIPUINCAH
K HeMy, OTZeJ] MapKeTuHTa He TToNaZeT B Pe3yabTupyoIiuit Habop. AHaJio-
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TUYHO, €CJIX HEKOTOPbhIe COTPYAHNKY 3apPEeruCcTPUPOBaHEI B oTaese ¢ ID 99,
KOTOPOTO HeT B Tabsuile department, 3T COTPYAHUKY He IOMAAyT B PE3YJIb-
Tupyoinuii Habop. Eciu TpebyeTcsa BKJIIOUYNTH BCE CTPOKU TOM WJINM MHOM
TabJIUIIBI HE3ABUCUMO OT HAJIUUUA COOTBETCTBUS, MOYKHO BOCIIOJIb30BATHCS
8HeuwHuUM coeduHeruem (outer join), HO MBI paCCMOTPHUM 9TO B ri1ase 10.

B npenpigymem npumepe B 610Ke from g He yKa3aJ TUI UCIOJIb3YeMOTO CO-
enumHeHud. OgHAKO ecau TpeOyeTcss COeIUHUTDH qBe TAOJIUIILI IyTEeM BHYT-
PEeHHEeTO COeIVHEHN, 9TO CJIeAyeT IBHO YKa3aTh B Ooke from. Bor ToT ke
mpuMep ¢ J00aBJIeHUEM THUIIA COeINHEHNA (00paTUTe BHUMaHNE Ha KJII0Ye-
BOe ¢10BO INNER (BHYTpeHHUIT)):

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 o +
| fname | Iname | name

oo Fommmm oo oo +
| 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 o S +
18 rows in set (0.00 sec)

Ecuu Tun coefunenusa He 3a7iaH, 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 cToI0II0B, NCHOJIb3YEMBIX AJISI COEIUHEHUA IBYX TAOJIHUI], COB-
magamT (YTO MMeeT MECTO B IIPeBIAYIIEM 3aIlpoce), MOMKHO BMECTO IIOJ-
6JI0OKa ON IIPUMEHUTH IIOA0J0K using:

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

o R — Fom o +
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| fname | Iname | name
oo R oo +
| 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 RS Fom e +
18 rows in set (0.01 sec)

ITockoabKy USiNg — cOKpallleHHaA 3aMKUCh, KOTOPaA MOYKET MCI0JIb30BaTh-
Cs TOJILKO B OIIPeJeJIEHHON CUTYyallu, BO N30eKanne MyTAHUIBI A BCEraa
OPEeaIIOUYUTAIO IOA0JI0K On.

ANSI-cuHTaKcnc coeguHeHuns

Horanusa, ncoosb3dyemMasa B JaHHOW KHUTE IJIA COeAMHEHUSA TaOJInIl, Oblia
BBezeHa B Bepcuu SQLI2 crangapra ANSI SQL. Bo Bcex ocuoBaBIX 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 BbhIXOoJa cIelnudura-
muu SQLI92, Bce 0HU BKJIIOUYAIOT U CTAPBIN CUHTaKCUC coefnHeHuA. 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;

o [ 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
oo oo Ry +
18 rows in set (0.01 sec)

ATOT CTAPBIl METO, ONMCAHNSA COeNHEHN He BKIUAaeT mog00K on. Tao-
JINIBI YKa3aHbl B 0JI0Ke from uepes 3alATyI0, a yCIOBUSA COeIUHEHN S BKJIIO-
yeHbI B 6JI0K where. X0Ts MOKHO UTHOPUPOBATh cuHTaKcue SQLI2 B moJib-
3y CTAporo CHHTaKCHca coequHennii, y cuHtakcuca ANSI ecTsb cienymomiue
IpenMyIlecTBa:

e VYcaoBus coeimHeHUs U GUIBTPAIUU PA3HECEHBI B [BA PA3HBIX GJIOKA
(rroz60K on u GJIOK where COOTBETCTBEHHO), UTO YIPOI[aeT IIOHNMAaHUe
3ampoca.

e VYcaoBUA COeIUHEHUA A KaMKION IIapbl Ta6JII/II.I cogepixaTrcd B coberT-
BEHHOM OJIOKe oNn, 4TO YMEHBbIIIaeT BEPOATHOCTDb OIIUOO0YHOTO UCKJIIOUE-
HHUA YaCcTU COeAMHEHNA.

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

ITpeumymiecTBa cuHTakcuca coeguHeHusa SQLI2 3ameTHee B CIIOMKHBIX 3a-
mpocax, BKJIOUAIINNX KaK YCJIOBUA COEIUHEHUs, TaK U YCJIOBUS (GUIbT-
panuu. PaccMOTpuM caeayIiominii 3ampoc, o KOTOPoMY BO3BPAaIIlaloTCs BCe
cueTa, OTKPBITHIE OIBITHLIMU onepanuonucramu (HaHnaTeiMu go 2003 ro-
[la), B HACTOsAIIee BpeMA IPUNNCAHHBIMHU K oTAeeHn0 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
o

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 oo o o +
7 rows in set (0.01 sec)

B sTOM 3ampoce He TaK IIPOCTO OIPEAEeNUTh, KaKue yCJI0BUA 0J0Ka where
ABJIAIOTCA YCIOBUAMU COENUHEHUs, a KaKNe — YCAOBUAMMU (PUILTPAIMN.
Takske He BIIOJIHE OUYEBUIHO, KAKON TUII COeAUHEHUA MCIOJIb3yeTcs (I
YCTAHOBJICHUS TUIA COeNUHEHNS HEeOOXOAMMO BHUMATEILHO PACCMOTPETH
YCJIOBUSA COEIMHEHUSA B OJIOKEe where — HeT JIM TaM KaKuX-JI100 CIIeIaJIhb-
HBIX CHMBOJIOB), 1 CJIOKHO OIIPENEe/NTD, He ObLIN JIU YIYINeHb KaKue-JI1u00
YCJIOBUA COeINHEHUA. BOT TOT Ke 3aIIpoc, 3allMCAHHBIN C UCIIOJIb30BAHNEM
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’;

Fomm e [ P [ P [ P +
| account_id | cust_id | open_date | product_cd |
Fomm e [ P [ 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 Fom e 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 aHAJIOTUYHO COeIUHEHUIO IBYX, HO eCTh He0O0JIb-
masi XUTPOCTh. IIpu coeguHeHWM ABYX TaOGJIUIl MMEIOTCA OBe TabJIUITBI
¥ ONWH TUII COeAUHEeHUA B 6JI0Ke from, a TaKsKe e JUHCTBEHHBIH TOI0JIOK 0N,
OIIpeAeNAIONINi, KaK COeIUHAIOTCSA TabauIbl. Ilpu coequHeHUN Tpex Tao-
JIUIL, MPUCYTCTBYIOT TPHU TAOJUWIBI M ABA TUIIA COeJUHEHUS B 6Joke from,
a Tak'Ke IBa MoAOJIOKA on. BoT elle oguH nmpuMep 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 |
o 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 naeHTUPUKAIIMOHHBIN HOMED de-
IepaJIbHOIO HAJIOTa IJi BCeX OM3HEeC-CUeTOB, Ha NAHHBINM MOMEHT JOJIKEeH
OBITH a0COJIOTHO MTOHATHLIM. OmHAKO ecau J06ABUTH B 3aIIPOC TaOJIUILY emp-
loyee IJId HOJIyYeHU s MMEHU OlePa[OHKICTA, 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 oo 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)

Temneps nuMeeTcsa Tpu TaOJIUIBI, IBa TUMA COeAUHEHUI W ABa IOAOJJOKA 0N,
nmepeuncaeHHbIe B 010Ke from. Takum o0pasom, Bce HEMHOI'O YCJIOMKHAETCS.
Ha mepBuIil B3risax m3-3a MOPALKA MEPEUNCICHUS TAOJHUI] MOMKET IIOKAa-
3aThCsA, 4TO TabauIa employee cOeqUHAETCS ¢ TAOJIUIIEH Customer, MOCKOJIb-
Ky Tabuuma account yxasasa mepsBoil. OIHAKO eC/IM U3MEHUTH IOPSII0K pac-
OJIOMKEeHUA TabJINIL, Pe3yIbTATEI OYAYT a0COJIOTHO aHAJOTMYHBIMK:

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 [ . [ . +
| account_id | fed_id | fname | lname
o o [ [ +
| 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 Fommmmme oo Fommmmeeo +
5 rows in set (0.00 sec)

Temeps Tabauia customer CTOMT IMEPBOM, 3a Hell UAYT TAOGJUIIBI account
u employee. ITocKoabKY MOAGIOKY ON HE MUBMEHUJINCH, PE3YJIbTATHI TAKHE JKE.

3anpoc, UCIOJb3YIOIUY TPU UK 6oJiee TaOJIUIl, MOMKHO IIPEACTABUTL KaK
CHEKHBIN KOM, KaTAIUics ¢ ropbl. [lepBbie ABe TaGJUIBI 3aIyCKAIOT 9TOT
KOM, a KaKJas IMocJaenyIioasa Tabauila BHOCUT B HEro cBoio JyenTy. CHeX-
HBIJ KOM MOYKHO PacCMaTPUBATh KaK NPOMEHCYMOUHbLIL pe3yibmupyiow,uil
HaOop (intermediate result set), KOTOPBIi MOAOUPAET BCe GOJIBIIE U 6OJIbIIIE
CTOJIOIIOB IO Mepe COeAMHEHUA C ImocjaefayoinumMu tadbaunamu. IlosTomy
Tabsuna employee B NeHCTBUTEILHOCTH ObLIa COeNUHEHA HE ¢ TaOIUIlel ac-
count, a ¢ IPOMEKYTOUHBIM Pe3yJIbTUPYIONINM HAG0pOM, CO3MaHHBIM IIPU
coenmHeHUM TabMUIL customer u account. (Ecsm mHTEpPECHO, OTKYZAA B3AJICA
CHE)XHBIA KOM: s HHCAJ 5Ty IJIaBy IJIYOOKOM HOBOAHTJIMMCKON 3MMOM —
yeke BbImaJio 110 groiimoB u 3aBTpa Oyzer erre. Bor pagocts-To!)

MpumeHeHMe NoA3anpoCcoB B KayecTBe Tabnuy,

BrI y:xe mocMoTpesi HeCKOJIBKO IPUMEDPOB 3aIIPOCOB € TPEMA TabJINIIAMMY,
HO X0YeTcA 0c000 OTMETUTH OJHY U3 Pa3HOBUIHOCTEI TAKUX 3a1IPocoB. UTo
JIejlaTh, €CJIU HEeKOTOphIe TabauIlbl opMupyioresa nonasanpocamu? Iloxza-
mpocaM IOCBAINEHA TyiaBa 9, HO KOHIENIIUS MoA3amnpoca B 0J0Ke from yxke
ObliIa IpeJcTaBjJeHa B IPeALIAYINel riiaBe. BoT Apyras Bepcus IpHUBeIeH-
HOTO paHee 3ampoca (BEIOOP BCeX CUETOB, OTKPBITHIX OIMBITHBIMHU OIIEPAaIl0-
HHUCTAMU, B HACTOsIIlee BpeMs paboTaoIuMu B oTaenenun Woburn), B Ko-
TOPOM TabJMIIA account cCoefMHSIETCA C MOA3aIpocaMu K TabauiiaMm branch
(otmenenue) 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 U UMEIOIUi TICeBIOHUM €,
HaXOJWUT BCEX ONBITHBLIX ONEPaAIMOHNCTOB. BTOpoii moasampoc, HauMHAO-
muiicA B CTpOKe 9 u mMeroIuii mceBAoHUM b, BeIOupaet ID orpenernua Wo-
burn. CHauaJjia TabanIia acCOUNT COEAUHAETCSA C IIOA3AIIPOCOM II0 OIIBITHBIM
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oIepaluoHuCcTaM ¢ IOoMOIIb0 ID coTpyaAHUKOB, a 3aTeM pPea3yIbTUPYIoasd
TabJuIla COeIUHSAETCS C MOA3AaIpPOCOM IO oTAeseHn0 Woburn Ha ocHOBe
ID punuana. PesyabTaThl aHAJOTUYHBI IPEALIAYINE Bepcuu 3ampoca (I1o-
npobyiiTe 1 yoeauTech CaMi), HO Ha BUJ 3aIIPOCHI OU€Hb OTJIMYAIOTCA APYT
OT Ipyra.

Ha camom geste 3mech HeT HUUEro HEOOBIYHOTO, HO OCO3HATDH IIPOUCX O SAIIEe
MOKHO He cpasy. OOpaTuTe BHUMaHMWe, HAIIpUMep, HA OTCYTCTBHUE OJIOKa
where B ocHOBHOM 3amnpoce. IIocKOJBKY Bce yCIoBUs QUIBTPAIIT KaCaloTCs
Tabaur employee u branch, oHEM HaxomATCA B MoA3ampocax. B ocHOBHOM 3a-
nmpoce HUKAKWeE YCJAO0BUA (GMILTpAlIUY He HYKHbI. ENMHCTBEHHBIN CIIOCO0
IPOUJLIIOCTPUPOBATH IIPOUCXOAINEE — BBIIIOJHUTD II03aIlIPOChl ¥ IIOCMOT-
peTh Ha pe3yabTUPYIoIe Ha0ophl. BOT pe3ybTaThl BBITTOJHEHUA IEPBOTO
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 oO6pasoM, pe3yaIbTUPYIOIUI Hab0op cocTouT U3 Habopa ID corpyxa-
HuKOB u ID cooTBeTcTBy0OIUX UM oTAeaeHuii. CoequHUB TabIUILy account
TOCPEeACTBOM CTOJIOIIA emp_id, MMeeM MPOMEKYTOUHLIN Pes3yJIbTUPYIOITUHA
Ha0Op, comepsKaIluii Bce CTPOKM TabJHMIILI account M JOIMOJHUTEJIbHBIA
crosberr ¢ ID oraenenusi, B KOTOPOM paboTaeT COTPYAHUK, OTKPBIBIIINI KaK-
IbI 13 cueTOB. 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 mpoMesKyTOUYHOro pes3yJIbLTUPYIOIIero Habopa, UTo II0-
3BOJISIET OTCEATHh U3 OKOHUATEJIBHOTO Pe3yIbTUPYIOIlero Habopa Bce cuera,
OTKPBITBIE HECOTPYIHUKAMU oTAeeHuss Woburn.

MoBTOpHOE NCNoNb30BaHMeE TabNULbI

ITpu coepuHeHNN HECKOJIBKUX TA0JIUIL MOXKET 00HAPYKUTHCS, UTO TPedyeT-
cA HEOAHOKPATHO COeIUHATH OJHY U Ty :Ke Tabuuiy. B Hamem npumepe Bl
BHEIIIHME KJIIYM K TabJulle branch IpuCcyTCTBYIOT Kak B TabJuile account
(oTmenenune, B KOTOPOM OBLI OTKPBIT CUET), TaK 1 B Tabiauile employee (oTme-
JIeHre, B KOTOPOM paboTaeTr coTpyaHUK). Eciu B pe3yabTuUPYIONINil Habop
IOJIKHBI BOUTH 00a OTJeJIeHus, Tabauity branch MoOKHO BKJIIOUNTH B OJIOK
from mBasKabI, B IEPBBII pas COeAUHUB ee ¢ TAOJIUIlEN employee, a BTOPOU
pas — ¢ Tabuuiieit account. ATo cpaboTaeT, ecau KaKIOMy S3K3eMILIAPY Tao-
JIUIIBI branch IPUCBOUTEL CBOI IICEBJOHUM, UTOOBI cepBep 3HAJ, HA KaKou
9K3EeMILIAD JeIaeTCs CChLIKA:

mysql> SELECT a.account_id, e.emp_id,
-> Db_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 Fommm e S — +
| account_id | emp_id | open_branch | emp_branch |
oo Fommmoo 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 |
| 11 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 Fommmmmeo Fommm e R SR — +

10 rows in set (0.07 sec)

ATOT 3aIpoC MOKAa3bIBAET, KTO OTKPBLI KaKABIN TeKYIIUI cUeT, B KAKOM OT-
IeJIEHUW 5TO MPOUBOIIJIO ¥ K KAKOMY OTAEJEHUWIO IPUIIMCAH B HACTOAIIIEE
BpeMsdA COTPYIHUK, OTKPBIBIINH cuer. Tabiauia branch BKJIOUeHA MBaMKIBI
moJ nceBaoHMMaMu b_a u b_e. Biarogapsa npucBanBaHWIO Pa3HBIX TICEBIO-
HUMOB KaKJIOMY SK3eMILIAPY TabJIUIILI branch, cepBep CMOKET OIIPeIeIUuTh
9K3eMILIAP, HA KOTOPHIA JejlaeTcs CChIIKA, — COeAUHEHHBIN ¢ Tabauiiei
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account miu ¢ Tabauiei employee. Takum o6pasom, MMeeM IPUMeEP 3alIpoca,
B KOTOPOM HCIIOJIb30BaHME IICEeBJOHNMOB TA0JINII ABIIETCS 0013AMeAbHbLM.

PeKkypcnBHble coegHeHUs

Mo:xHO He TOJBKO HECKOJBKO Pa3 BKJIIOUATDH OAHY U TY K€ TaOJUIy B OLUH
3a1poc, PakTUUeCKU MOKHO COeIMHUTD Ta0JIUILy ¢ caMoii coboii. [Tonauary
9TO MOXKET IIOKAa3aThCSA CTPAHHBIM, HO JJIS 9TOTO €CTh BECKHE OCHOBAHMUSI.
B rabnune employee, HAaIpUMED, €CTb PEKYPCUBHbLIL 6HeulHUll Kawou (self-
referencing foreign key). OTo o3HauaeT, YTO OHA BKJIIOUaeT cToJber (supe-
rior_emp_id), yKa3bIBAIOIIUI Ha IIEPBUYHBIN KJIIOU B paMKaX TOM ke TabIu-
IbI. ATOT CTOJIOEI] YKAa3hbIBaeT HA HAYAJLHUKA COTPYAHHUKA (€CIU TOJBKO
3TO He caM 6occ — Torza cToJibel] nMeeT 3HaueHue Null). C moMoIIbIO peKyp-
cu8Ho020 coedunernus (self-join) MOKHO cO3IaTh 3aIlPOC, B PE3YJIbTAaTe BHI-
TOJTHeHUSI KOTOPOT'O BBIBOAUTCA CIIMCOK BCEX COTPYAHUKOB C YKa3aHUEM
VMeH X HAaYaJbHUKOB:

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 Fommmmmmo - Fommmmm - Fommmmmo - +
| fname | Lname | 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 |
P [ [ [ +
17 rows in set (0.01 sec)

ATOT 3amIpoc BKJIOUAET JBA SK3EeMILIAPA TaOIUIIBI employee: U3 OMHOTO (101
TICeBIJOHMMOM €) U3BJIEKAIOTCA UMeHa COTPYAHUKOB, a U3 JPYyToro (110 IceB-
IOHUMOM €_Mgr) — uMeHa HauaJbHUKOB. I[100JI0K 0N MCIOJIB3yeT 9TH IICEeB-
INOHUMBI JJIsI COeAUMHEeHMNA TabJUIILI employee ¢ caMoOii co00ii mocpeaACcTBOM
BHEIITHEero KJoua superior_emp_id. 9To ellje oAMH IpHUMepP 3aIIpoca, A8 Ko-
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TOPOTO IICEeBAOHMMBI TAOJUIT ABIAIOTCA 00d3aTeNbHLIMK. B IIPOTUBHOM
cayuae cepBep He CMOXKeT ONpeNe/UTh, Ha KOro JejlaeTcsA CChLIKA — Ha Co-
TPYAHUKA UJIU ero HauaJIbHUKA.

Xotsa B Tabautie employee 18 cTpoK, 110 3amrpocy OBIJIO BO3BPAIIIEHO TOJIBKO 17.
Y mpesupenrta 6anka, Maiikaa Cmura (Michael Smith), Her mauanbHUKA
(ero cToaberr superior_emp_id mmeeT 3HaueHUe Null), TOATOMY /s JAHHON
CTPOKH coeanHeHre He cpaborano. Yrobs! BKIounTs Matikia Cmura B pe-
3YJIBTUPYIOIINI HAOOpP, HEOOXOAMMO HCIIOJb30BATh BHEIIIHEE COeqUHEeHNe,
KoTopoe OyzeT paccMoTpeHo B riase 10.

CpaBHeHme 3KBNCOEeANHEHNN
C He3KkBucoeanmHeHNaIMu

Bce 3ampochl K HECKOJIBKUM TabIUIAM, IOKa3aHHBIE 0 CUX IIODP, UCIOJIb-
30BaIu IK8ucoeduHernus (equi-joins). ITo 03HAYAET, UTO [AJA 0OecIieueHUus
VCIIEIITHOCTY COeUHEeHNA 3HAUEHNUA IBYX TaOJIUIL JOJIKHBI COBIIAJATh. JK-
BHCOeUHEHUE BCET/|A UCIIONb3yeT 3HAK PABEHCTBA, HAIIpUMeD:

ON e.assigned_branch_id = b.branch_id

ITomaBasioiiee GOJBIITMHCTBO 3aIlIPOCOB WMCIIOJIB3YEeT SKBUCOEIWHEHUS, HO
MOKHO TaK:Ke COeIUHSATh TabJUIbl ITOCPEACTBOM IMAa30HOB 3HAUEHUIH,
Ha3bIBA€MBIX HedksucoeluneHuamu (non-equi-joins). Bor npumep sampoca,
OCYIIIECTBJIAIONIErO COeUHEeHNEe 110 JUATIa30HY 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’

JTOT 3ampoc coeqUuHAET IBe TAOJIUIILI, MEKIY KOTOPBIMU HET B3AUMOCBSI-
3el M0 BHEIIHUM KJuaM. 3afada — HaiTh BCeX COTPYAHUKOB, IPUHATHIX
B 6aHK B TO BpeMsd, KOT/Ia IIpeJjarajach ycayra 6eciIpolieHTHOTO TeKYIIero
BKJaga. Takum o6pas3oM, gaTa Hauajga pabOThHI COTPYAHUKA MOJKHA HAXO-
IUTHCA MEXKAY JaTaMU Hauyaja ¥ KOHIa 9TOH aKITUU.

Tak:ke MOKeT HMOHALOOUTHCA PeKYpCuBHOe HeaxaucoeduHeHue (self-non-
equi-join), KOTOpOe 03HAYAET, UTO TabJIUIla COeIUHAETCA caMa ¢ co00ii ¢ uc-
OJIb30BaHUEM HesKBUCOoeAnHeHuA. Hanmpumep, yIpaBasaoinii omepamus-
MU PEIINnJI IIPOBECTU IIIaxXMaTHBIN TYPHHUD MEXOYy BCEeMU OIllepalmnOHuCTa-
mu 6aHKa. TpebyeTcs co3gaTh CIUCOK BCEX Map UTPOKOB. MoKHO mompobo-
BaTh MOJIYUYUTD CIIMCOK BCeX omeparnoHmucToB (title = 'Teller'), coenuHUB
TabauIly employee ¢ camoii co60ii, 11 BRIOPATh 13 HEr'o BCe CTPOKM C Pa3HBIMU
3HAUYEeHUAMH enp_1id (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 TPaBUJILHOM ITYTH, HO Mpo0JieMa 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 U3 cImoco00B MOCTUTHYTH KeJIaeMOTro pPe3yabTaTa — MCII0JIb30-
BaTh yCJOBUE coenmHeHUs e1.emp_id < e2.emp_id, 4TOOBI KasKIbIi omepa-
IUOHHUCT BXOAWJ B Mapy TOJBKO C TeMu, y Koro ID corpygHuka 0oJbIiie
(MOJKHO TaKsKe MCII0JIb30BaTh e1.emp_id > e2.emp_id, ecsiz BaM TaK 0OJbIIIe
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 Fommm e Fomm oo oo +
| fname | lname | vs | fname | Iname
Fomm = [ 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

n

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 criucok u3 36 map. Kak pas cTOJIbKO, CKOJIBKO JOJIKHO

OBITH IIPY HAJIMYNUHU OEeBATH YYaCTHHUKOB.

CpaBHeHuUe yClIoBUN COegUHEeHNS
N ycnoBumn unbtpaunn

Teneps MBI 3HAEM, UTO YCJIOBUA COEUHEHUS OTHOCATCA K TOABJIOKY 0N, TO-
rIa Kak ycJoBuA (puabTpanmu pacmosaraiorca B 610ke where. Ogaaxko SQL
He HaJIaraeT KeCTKUX OIPaHNYeHNH Ha padMelleHe YCI0BUil, II09TOMY CO3-
[aBaTh 3alPOCHI CIeAYyeT OUeHb BHUMaTelbHO. Hanmpumep, cirenyromuii 3a-
IIPOC COERMHSAET ABE TAOIUIIBI C IIOMOIILI0 OLHOTO OJI0KA COeJUHEHUA U OJ-
HOTO ycJioBUs puibrpanun B 610Ke 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’;

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

5 rows in set (0.08 sec)

JocTaToyHO ITPOCTO, HO UTO IPOUB0MET, €CJIU 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 ¢
-> ON a.cust_id = c.cust_id
-> AND c.cust_type_cd = 'B’;

o f 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 6JI0Ka where, obecmeurBaeT aHAJIOTUYHEIE 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 |
Fom e f 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 Fommmmmo +

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

Ynpa>XHeHus

Crnenyroiiye yopaKHEeHUsS TPU3BAHBI IIPOTECTUPOBATH NMOHMMAHUE BHYT-

PeHHUuX coefuHeHU. PelieHus npuBeaeHbl B npuiokerHun C.

5.1

3amoJiHuTe B CIEAYIONEM 3aIpoce Ipobessbl (0603HaUeHHBIE 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 Fommmmoo 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
S, oo R Fom e +
18 rows in set (0.03 sec)

5.2

HanwuiuTe 3ampoc, Mo KOTOPOMY AJs KaKJ0r0o KIreHTa-(pu3nuecKoro Jiu-
ma (customer.cust_type_cd = 'I') BosBpairatored ID cuera, denepanbubiii ID

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

5.3

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

OHuCcaH K Apyromy otaeay. Mssaexure ID, uma u (paMuianio COTpyTHUKA.



PaboTa ¢ MHOXecTBaMU

XoTs MOKHO paboTaTh U C OTAEJIbHLIMU CTPOKAMU JaHHBIX, PeIAIUOHHBIE
B]I Ha camoMm fejie mpuCIIOcO0JIeHbI AJIA paboThl ¢ HabopamMu (MHOMKeCTBa-
mu). BbI yike Bumean, KaKk MOXKHO CO3IaBaTh TaOJIUITLI ITOCPEICTBOM 3aIPO-
COB MJIX TOA3aIIPOCOB, AEJATh NX IMOCTOSAHHBIMU C IIOMOIILIO BEIPAXKEHUN
insert m cBOAUTHL BMeCTe Uepes3 coefnHeHnA. B JaHHOU riiaBe OyayT uccJie-
JOBAHBI KOMOMHAIIMY HECKOJBKHUX TAOJINIL C MCIIOJb30BAHNEM Pa3JIAYHBIX
0OIIepaTopoB PAbOTEI ¢ MHOXKECTBAMMU.

OCHOBbI TEOPUN MHOXXECTB

Bo MHOrmx crpamax OCHOBBLI TEOPUH MHOMKECTB BKJIIOUEHBI B IIPOTPAMMBI
HAYAJIBLHOI'O Kypca MaTeMaTuKu. Bo3aMOKHO, Koe-uTo Ha puc. 6.1 mokaker-
Cs BaM 3HAKOMBIM.

D = Aunion B

Puc. 6.1. Onepayus o6sedurnenus
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3amITpuxoBaHHbIe 001acTH Ha puc. 6.1 mpeacTaBiaA0T 00sedunernue (union)
MHOKecTB A u B, KoTopoe sABIsgeTcsa KOMOMHAIIMel ABYX MHOKeCTB (Ipu
3TOM BCe IiepeceKarolnecs 00J1acTy BKJIOUEHBI TOJBKO OAUH pas). UTo-To
npunomunaere? Eciu 1a, To HaKOHEIT ITOABUJICA IITAHC IPUMEHUTD 9TH 3HA-
HUS HA TpaKkTuke. Eciiu HeT, He BOJIHYHTECh, IOTOMY UTO 6e3 Tpyaa moiime-
Te BCe, B3TJIAHYB Ha MMapy JUarpaMm.

IIpencraBum mHO:KecTBa (A m B) B Bume Kpyros; o0JjlacTh HEePEKPBHITUA
MpEeACTABISIEeT IIOJMHOKECTBO MAAHHBIX, OOIMUX [ OOOMX MHOYKECTB
(puc. 6.1). ITockonbKy 0e3 MEePEeKPHITUNA MHOMKECTB AAHHBIX TEOPUs MHO-
JKEeCTB COBEpPIIeHHO HeMHTepecHa, d OyAy HCIOJIb30BaTh TAKYIO Ke aua-
rpaMMy AJIsl WJJIIOCTPAIMU BCeX Ollepalluil ¢ MHOKecTBamMu. EcTh apyras
ormepanusa, pPe3yJabTaT KOTOPOH — MOJbK0 TEPEeKPBITHE ABYX MHOYKECTB
JaHHBIX. JTY OIlepaIlnIo HA3hIBAIOT nepeceueruem (intersection) (puc. 6.2).

MHoxecTBO JaHHBIX, IOJIyUaeMOe B Pe3yJIbTaTe IlepeceueHna MHOXKeCTB A
u B, — 9T0 coGCTBEHHO 06JIACTH TEPEKPBITUA MEKY ABYMS MHOYKECTBAMMU.
Ecin gBa MHOMKecTBa He TEPEKPHIBAIOTCA, OIEpAaIUs IIepeceueHrsd TaeT
TyCTOE MHOKECTBO.

TpeTba u mocaemHAS olepalusa ¢ MHOKecTBamu (puc. 6.3) u3BecTHA KaK
omepanusa paznocmu (except). Ha puc. 6.3 mokasaH pesysbTaT omnepamuu
A except B, KOTOPEBI IIpeACTABIIIET COOOM MHOKECTBO A MUHYC BCe IIepece-
yeHHUA ¢ 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 COUETAHUSA, MOKHO IOJIYUYaTh JIOObIe
HYKHBIE pesyJbTaTbl. Hampumep, IIpeacTaBuM, 4yTO TpeOyeTcs cOo3gaTh
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. Onepayusa pasHocmu

D =

Puc. 6.4. 3azadounoe mHONCECMB0 OAHHBLLX

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, BITJIAgejia Obl TaK:

(A union B) except (A intersect B)

KomeuHno, yacTo ecTh HECKOJIBKO CIIOCOOOB IIOJIYUYEHUA OJHOT'O M TOTO Ke
pesyabTaTa. AHAJOTUYHOE MHOKECTBO MOJKHO OBLJIO OBI ITOJYYUTDH C TIOMO-
IIIBIO CJEeAYIOIIEel OmepaInum:

(A except B) union (B except A)



Teopusi MHOXECTB Ha NpakThKe 1M1

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

TEOpI/IFI MHOXXeCTB Ha NnpakTuke

Kpyru, npeacraBasioinie MHOMKECTBA JaHHBIX HA AuarpaMMmax IpPeabIay-
miero paszeJa, HUKakK He OTPaskKalmT colep:kuMoe MHOXKecTB. OgHAKO mpu
paboTe ¢ peaJbHLIMM JAaHHBIMU HEOOXOOWMO OIMCBHLIBATH CTPYKTYpPY Taod-
JINIL, eCJIU IIpeamoJiaraeTca nX Kom6unuposanue. IlpeacraBum, HaIpuMep,
YTO ITPOUBOIILIO ObI IPU MOTBITKE CTeHEPUPOBATEH 00beJUHEeHe OMMUCAHHBIX
HUKe Tabuir product u customer:

mysql> DESC product;

o Syt S S

o o o Fomm o o . +
| Field | Type | Null | Key | Default | Extra |
o R . 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 . fooooe O . +
5 rows in set (0.23 sec)
mysql> DESC customer
R o Fome o E . o o +
| Field | Type | Null | Key | Default | Extra
[ o oo 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 MEPBLINA CTOJI0EI Pe3yIbTUPYIOIIEH TaOJ UIIbI ObLI
OBl KOMOMHAIMel cToa0I0B product. product_cd u customer. cust_id, Bropoit —
KoMmOuHaIme ¢ToJ0110B product.name u customer. fed_id u T. 1. X0TA HEKO-
TOpBIE TIaphI CTOJIOIIOB coueTaloTcsa 6e3 Tpyaa (T. e. [Ba CTOJIOIIA YHUCIOBOTO
TUIIa), HESICHO, KaK JOJYKHBI 00beINHATHCA ITaphl CTOJIOIIOB PA3HOTO TUIIA,
TaKkue KaK YMCJIOBOH CO CTPOKOBBLIM MJIM CTPOKOBLIM ¢ maToii. Kpome Toro,
B IIIECTOM U CEeIbMOM CTOJIOIAX KOMOMHUPOBAHHOMN TAGJIUIILI OYAYT TOJIBKO
JaHHBIE IIIeCTOT0 U CEeBMOI0 CTOJIOIOB TA0IUIILI CUSTOMET, IIOCKOJILKY B Ta0-
Jaure product Bcero maTh ¢ToJI0I0B. OUeBUIHO, UTO TAOJIUIBI, IIOAJIEIKAIIIIIE
00 beJUHEHNIO, JOJKHBI 00J1a1aTh HEKOTOPOII OOII[HOCTHIO.
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ITosToMy Tpu IpUMeHEeHUU OIIePaIluii ¢ MHOMKeCTBaMU K peaJIbHbIM Ta0JIu-
maM Heo6X0AMMO CO0II0AATh TAKKe IPaBUIa:

e B o6eux Tabaumnax QOJMKHO OBITH OJUHAKOBOE UKMCJIO CTOJIOIIOB.

e Tunel ZaHHBIX CTOJOIOB JBYX TaOJIUIL JOJKHBI OBITH OJUHAKOBLIMU
(us; cepBep IOJIMKEH YMETh IPeo0pa30BbIBATE OJUH TUI B JPYTOI).

9Ty npaBuUIa MO3BOJIAIOT YACHUTD, YTO IIPEACTABIAET COOOI «IIePEKPHITHE
MTaHHBIX» HA IpaKTuKe. YTOObI KOMOMHUPYEMbIe CTPOKY ABYX TaOJIUIL CUM-
TAJINCh OQUHAKOBLIMU, KaKAadA IIapa CTOJIOI0B KOMOMHUPYEMBIX TabJIuUI]
IOJI’KHA COIEePsKaTh ONNHAKOBLIE CTPOKY, YKCJIA UJIU JAThI.

Omnepanuu ¢ MHOKECTBAMHU OCYII[ECTBIIAIOTCS IIyTeM IIOMEIIeHUs 0nepamo-
pa pabomul ¢ mHoxicecmeamu (set operator) MeXIy NBYX BBIpAYKEHUU Se-
lect, KaK IOKa3aHO HUKE:

mysql> SELECT 1 num, "abc’ str
-> UNION
-> SELECT 9 num, 'xyz' str

2 rows in set (0.02 sec)

Kaxnerit sampoc opMupyeT TabIuIy, COCTOAINITYIO U3 eAUHCTBEHHOM CTPO-
KU C YMCJIOBBIM U CTPOKOBBIM cToJi6mamu. OmepaTop paboThl ¢ MHOKECTBA-
MU, B JaHHOM CJIydae Union, ykassiBaeT cepBepy Bl 00beHUTE BCe CTPOKY
nByx Tabmaui. Takum oOpasoM, KOHeUHasa TabauIla BKJIOUAET IBE CTPOKU
u aBa ctosbia. Taxkoil 3amrpoc Ha3LIBAIOT COCMABHbLM 3anpocom (compound
query), IOTOMY YTO OH O0BbEIWHSET HECKOJIbKO HE3aBUCUMBIX 3aIIPOCOB.
Kak Oyzmer moxasaHO MMO3:Ke, €CJAU IJIA IOJYyYeHUS OKOHUYATEJIBHOI'O pe-
3yJabTaTa TpedyeTcs BBIIOJHUTDL HECKOJLKO OIlepaIlnii ¢ MHOKEeCTBAMU, CO-
CTaBHBIE 3aIIPOCHI MOT'YT BKJIIOUATE 60./1blie TBYX 3alIPOCOB.

OnepaTtopbl paboTbl ¢ MHOXXeCTBaMU

Ak SQL BKJIIOUaeT Tpu omepaTopa paboThl ¢ MHOMKECTBAMU, IIO3BOJIAIO-
II[7e OCYIIeCTBJIATh BCEBOSMOKHEIE OIlepalliy HaJ MHOYKECTBAMHU, ViKe YIIO-
MsHYTBIe B 3TOMH riaase. Kpome Toro, y KasKI0ro U3 3THUX OIEPATOPOB €CTh
JIBe Pa3sHOBUIHOCTHU: IIepBasl BKJIOUAeT AYyOJUPYIOIINE NaHHBIE, a BTOpas
ynanser ux (HO Heo0A3aTeJIbHO ce). B ciienyiomux pasgesiax qaHbI OIpee-
JIEHUA BCEX OIEPATOPOB U IIOKAa3aHO UX IPUMEHEeHUeE.

OnepaTop union

Omnepatops! union (00besuHUTL) U Union all (0OOBEZUHUTH BCE) IIO3BOJISAIOT
KOMOMHUPOBATh HECKOJIBKO TabJuil. PasHuIa B TOM, UTO ecJu TpedyeTcsa
O0BEAUHUTD JABe TAOJUIILI, BKIOUAs B OKOHUATEIBHLIN PEe3yJIbTAT 6Ce UX
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CTPOKH, AaKe AyOSUDPYIOIIMe 3HAYEHUS, HYYKHO MCIOJIL30BATh OIEPATOD
union all. Baaromapsi omepaTopy union all B KoHeuHOI Tabuauile Bcerga 0y-
JIeT CTOJIBKO CTPOK, CKOJIBKO BO BCEX MCXOMHBIX Ta0IMUIIAX B CyMMe. JTa oIle-
panusa — caMasi IPOCTasi U3 BCeX omIepaIuii paboThl ¢ MHOKECTBAMH (C TOUKU
3peHUsA cepBepa), IOCKOJIBKY CepBepy He IPUXOAUTCS IPOBEPATH NePEKPHI-
Baromtuecsd gauubie. Ciieqyooinuii mpuMep JeMOHCTPUPYET IPUMeHeHre oIle-
patopa union all mjia ¢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 |
| \
| \
| \
| |
| |
| \
+

0 N o OB~ LN

Blake

Farley

Chilton Engineering
Northeast Cooling Inc.
Superior Auto Body
AAA Insurance Inc.

ROy
NN =24 O O

13

13 rows in set (0.04 sec)

3ampoc Bo3Bpairaetr Bce 13 KIMeHTOB: 9 CTPOK HMOCTYIIAIOT M3 TaOJIUIIBI in-
dividual (busuueckue yuia), a ocTaabHbIe 4 — 13 TAOJUITLI business (ropu-
nudeckue auiia). Tabauia business BKJIouaeT Bcero oquH cToJIOeI] ¢ 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 ymajaseT HyOAUPYIOIIVe 3HAUCHMS.
Il1st aTOrO IpUBEIEM TAKOI JKe 3aIIPoC, KaK B IIPEIBIAYIEM IpUMepe, HO
C JOIOJHUTEJLHBIM 3aIIPOCOM K TabauIe 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, R +
| 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 COCTaBHOM 3aIIpOC BKJIIOUAET TPU BhIparKeHuA select, ABa U3 KOTOPHIX
ugeHTUYHb. Kak BUAHO II0 pe3yabTaTaM, YeThIpe CTPOKM M3 TaGJIUIIEI hu-
siness BKJtoueHbI ABaKAbI (ID kauenTos 10, 11, 12 u 13).

ITockoOJBbKY BpAM JIU BBl KOTJa-HUOYAL ABAKALI BKJIIOUNTE OOUH U TOT JKe
3amIpoc B COCTaBHOII 3aIIpoc, BOT APYTroii IPUMeEpP COCTaBHOTO 3aIpoca, II0
KOTOPOMY BO3BpAaIaioTCcsa IyOJIUPYIONINe 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 |
oo +

4 rows in set (0.01 sec)

ITepBBIi 3aTIPOC COCTABHOTO BBIPAYKEHUSA BLIOMPAET BCEX OIEPAIIMOHUCTOB
orgesnenusa Woburn, a Bropoii Bo3BpairaeT Jpyroe MHOMKECTBO — OIIEPAIO-
HICTOB, OTKPBIBABIIINX cueTa B oTAegeHnn Woburn. VI3 yeTsIpex CTPOK pe-
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3yJIbTHUPYIONIero Habopa ogua nyoaupyercsa (ID corpygauka — 10). Eciu
OBl MOTPE6OBAJIOCH UCKAYUMb AYOJIUPYIONNE CTPOKU U3 COCTABHOM Tab-
JINIBI, BMECTO ollepaTopa union all Hago O6BIJI0 OB MCIOJIB30BATE 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;

Fommeo o +
| emp_id |
Fome - +
| 10 |
| 11
| 12
Fommme - +

3 rows in set (0.01 sec)

s maHHOM BepcHuHU 3aIIpoca ¢ IPIMeHeHueM oepaTopa union all B pesyJib-
TUPYIOMUH HAGOP BKJIIOUAIOTCSA TOJBKO TPU Pa3HbIE CTPOKM, a He YeThIpe
(Tpu pasHble, OJJHA AYOJIUPYIOIIAAC).

OnepaTtop intersect

Croenudpuranua SQL ANSI Britouaer omepaTop intersect (mepeceuenme),
mpenHasHAYEHHBIN /IS BBITIOJTHEHUA nepecevennii. K coskanenuio, MySQL
Bepcuu 4.1 me peanusyer omeparop intersect. Oracle (1o me SQL Server) mo-
3BOJISIET MCIIOJIB30BaTh intersect. OMHAKO IIOCKOJBKY IJIA BCEX IPUMEPOB
IaHHOM KHUru ucnoabdyerca MySQL, pesyabTupyoiire Habopsl AJId IPU-
MepOB 3aIlIPOCOB B JAHHOM Pasjesie sIBJIAIOTCS BHIMBIIIJIEHHBIMUA U HE MOT'YT
ObITH TToJTyueHbl B MySQL mo Bepcuu 5.0 BKIIOUNTEIBHO. 31eCh He MOKa3a-
"o npuramieane MySQL (mysgl>), mOTOMY UTO 9TH BBIPA’KEHUS He BBHIIIOJI-
HAITCA cepBepoMm MySQL.

Eciu mBa 3ampoca coOCTaBHOTO 3alIpoca BO3BPAIIAIOT HellepeKPhIBatoIecs
TabJIUIIBI, TIepeceueHreM OyIeT IMycToe MHOMKecTBo. PaccMoTpuM ciaemyro-
IIU# 3a1Ipoc:

SELECT emp_id, fname, lname
FROM employee

INTERSECT

SELECT cust_id, fname, lname
FROM individual

Empty set (0.04 sec)

ITepsrrit 3apoc Bo3Bparmaet ID u mMa KaKa0To COTPYAHUKA, a Bropoi — ID
U UM KaXKJ0ro KJIneHTa. ITO a0COIIOTHO HellePeKPhIBAIOIINECs MHOMKECT-
Ba, IIO3TOMY IIepecedyeHne IBYX 9TUX MHOKECTB 1 JaeT IIyCTOe MHOXXeCTBO.



116

[naBa 6. PaboTa c MHOXeCTBaMm

Bropoii 1mar — BBISBUTH JBa 3ampoca, deilcmaumesbHOo UMEIIIuX Iepe-
KpBIBaIOIIeCcA JaHHbIe, U 3aTeM IPUMEHUTD orepaTop intersect. g sato-
T'0 UCIIOJIb3yeM TOT 2Ke 3aIlIpOoC, UTO U AJIA JeMOHCTPAIlUU PA3HUILI MEeXIY
unionm union all, TOJIBKO Ha 3TOT pa3 BO3bMeM ollepaTop 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;

Fomme - +
| emp_id |
oo +
| 10 |
Foeme - +

1 row in set (0.01 sec)

ITepeceueHme aTuX NBYX 3ampocoB gaeT corpyAaauKka ¢ ID pasBusim 10, uto
SABJISETCA €JUHCTBEHHBIM 3HAUEHWEM, MMEIIIVUMCA B Pe3yJIbTUDPYIOIIUX
Habopax 060MX 3aIIPOCOB.

Hapany ¢ omepatopom intersect, yaanaoomuM Bce OyOJMPYIOIe CTPOKYT
o0acTu mepekpouITusd, cnenupuranusa SQL ANSI npeaiaraeT omepaTop in-
tersect all, He ymanatonuii gyoaukarel. EquncrBenHslil cepsep B, B Ha-
CTOdAIee BpeMs peayusyroliuii omeparop intersect all, — DB2 Universal
Server kommaauu IBM.

OnepaTop except

Cruenudpuranusa SQL ANSI BrkouaeT omepaTop except (pasHOCTb), IIpem-
HABHAUYEHHBLIN AJIs BBIIOJHEHUA omepanuy pasHocTu. OIATH iKe, K CoKa-
geunio, MySQL Bepcuu 4.1 He peajusyeT ommepaTop except, II03TOMy B JaH-
HOM paseiie JefiCTBYIOT Te K€ COTrJIAIlleHUs, UYTO U B IIPeIbIAYIIEeM.

!_"‘—\\ IIpu paGore ¢ Oracle Database Bam monao6uTCsA UCIOIBL30BATH OIIe-
‘ s paTop minus (MuHYyC), He COBMeCTHUMBIH co crenudukranueir ANSI.
.\“' A -
@1
Onepamnusa except Bo3BpalaeT IepBy0 TaOJIUITY 38 BBIYETOM BCEX IIEPEKPHI-
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;

B P, +
| emp_id |
oo +
| 11
| 12|
oo +

2 rows in set (0.01 sec)

B sToMm BapuaHTe 3ampoca pe3yabTUPYIOINI Habop BKJIIOUAET TPU CTPOKU
u3 pesyJbTHPYIOIIero Habopa IIepBOro 3ampoca MUHYC cOTPyAHUK c ID,
paBHBIM 10, KOTOPBIN IPHUCYTCTBYET B PE3YJILTUPYIOIMMX HAOOpax 000MX
3ampocoB. B cnmenmupuranuu SQL ANSI Tak:ke ommcaH onepartop except all,
HO OIATH K€ OH peasn3oBaH TobK0 B DB2 Universal Server IBM.

B omeparope except all ecTh HeGOIbIIAA XUTPOCTH. BOT IpuMep, MOKa3bI-
BalOIUii, Kak o0padaTeIBaloTCa Ayb6aupyolnue ganubie. CKameM, eCTh IBa
MHOKECTBA JAaHHBIX, MMEIOIUX CJeTYIOIINN BUI:

MHoxcecmso A
oo +
| emp_id |
Fommme o +
| 10 |
| |
| 12 |
| 10 |
| 10 |
o= +

[ S, +
| emp_id |
Fomme - +
| 10 |
| 10 |
oo +

Fommeo o +
| emp_id |
oo +
| 11
| 12
oo +
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CremoBaTeJbHO, PA3HUIA MEXKIY 3TUMHU ABYMSA OIEPAIlAAMU B TOM, UTO €X-
cept ymamseTr Bce 9K3eMILIAPHI AYOIUPYIONINXCA TaHHBIX U3 MHOKeCcTBa A,
TOorJa Kak except all yaaisier u3 MHOKeCTBa A TOJIBKO OAMH SK3eMILIAP Ay0-
JUKaTa JaHHBIX IJIA KajKIO0r0 9K3eMILIsIpa JyOoInKaTa JaHHbIX MHOKecTBa B.

MNpaBuna onepaunm c MHOXeCTBaMm

B canepyromux pasaesnax 0603HaUeHBI HEKOTOPBIE IIPABUJIA, KOTOPBIX HE00-
XOUMO TPUAEPKUBATHCA IPU PabOTe C COCTAaBHBIMU 3aIIPOCAMU.

Pe3ynbTaTbl COPTUPYIOLLLETO COCTABHOIO 3amnpoca

Ecnu Tpebyerca copTupoBaTh pesyabTaThl COCTABHOTO 3aIIpOCa, IOCJeE II0-
cJemHeTo BXOIAIIETO B HETO 3aIpoca MOYKHO J00aBUTH 06J10K order by. B 6Jo-
Ke order by yKa3bpIBalOTCSA MMeHa CTOJIOIIOB M3 IEePBOTO 3aIpoca COCTABHOTO
s3ampoca. 1o cux mop B KasKJAOM MpuMepe TJIaBbl UMeHa CTOJOI0B B 000MX
3aIrpocax COCTABHOIO 3aIlIpoca COBIIALAJIY, HO TaK JeJIaTh He 0053aTeJbHO,
YTO U ITOKA3BIBAET CIEeAYIONNH 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 ABYyX 3aImpocax 3aJaHbl pa3Hble MMeHa cToJ0moB. Eciau
B 0JIOKe order by yKasaTh UM CTOJIOIA M3 BTOPOTO 3aIpoca, OyaeT Imojyde-
Ha cJIeAYyIoIasa 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’

Yr006BI n36€:KaTh 3TOW MPOOJIEeMbI, 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 obecrieueHNs JKeJlaeMbIX pe-
3yJIBTATOB CJjIeAYyeT IIPOAYMATh IIOPAJOK PACIIOJIOKEHNA 9TUX 3aIlIPOCOB B CO-
CTaBHOM BBIPDaKE€HUMU. PaCCMOTpI/IM cjenymwoiigee 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;

|
|
|
|
|
|
|
|
|
+

9 rows in set (0.00 sec)

ATOT COCTABHOM 3aIIPOC BKJIIOUAET TPU 3aIIPOCa, BO3BpAIIaIoNINX Habop He-
yuukanabHbIX ID KiamenToB. IlepBble 1Ba 3ampoca pasjelieHbl OIIEPATOPOM
union all, a BTopo# u TpeTuit — ormeparopom union. MoskeT mokasaTbCs, 4TO
pacioJoKeHue 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-
PBI IOMEHSAJNCH 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 |
o +
| 1]
| 2|
| 31
| 4 |
| 8 |
| 9 |
| 7
| 1
| 1
| 1]
| 2|
| 31
| 31
| 4 |
| 4|
| 5|
| 9 |
o +

17 rows in set (0.00 sec)

IIpu Buje pe3yabTaTOB CTAHOBUTCS OYEBUAHBIM, UTO IIOPALOK PASHBIX OIIe-
paTopoB paboThHI ¢ MHOMKECTBAMHU B COCTABHOM 3ampoce OeilcmeumebHo
uMeeT 3HaueHue. B o0IieM, cocTaBHBIE 3aIPOCHI U3 TPeX UJIU OOoJIbIlle 3a-
IIPOCOB OIIEHMBAIOTCA B IIOPAAKE CBEPXY BHUS3, HO C YUETOM CJIEAYIOIIUX I10-
SCHEHUM:

e Tlo cmenmudpuramuu SQL ANSI u3 Bcex omepaTopoB paboTHI ¢ MHOMKECT-
BaMU IIePBBIM BBIIIOJHAETCA ollepaTop intersect.

° HOleIOK CcoueTaHuA 3aIlIpOCOB MOHO 3aaBaTh C IIOMOIIBIO CKOOOK.

Ho mockoabky B MySQL erre He peasin3oBaHbl HU omepaTop intersect, Hu
CKOOKY B COCTaBHBIX 3aIIPOCAX, AJIf IIOJTYIEeHUA HYKHOTO Pe3yabTaTa IPHU-
JeTCs aKKYPaTHO PACCTABJIATH 3aIIPOCHI, 00Pa3yIOIie COCTABHOM 3a1Ipoc.
ITpu ncnoswp3doBarmm gpyroro cepsepa B, ni1da nmepeonpeesieHUA 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, MJsd (JOPMUPOBAHUA OKOHUATEIHLHOTO PEe3yJIbTHU-
pyroIiero Habopa pes3yJIbTaThl 9TUX ABYX ONePalUil KOMOMHUPYIOTCA C II0-
MOIITBIO omepaTopa intersect.

YnpaxHeHus

6.1

6.2

6.3

Craenyroiiye yIpasKHeH!s IPU3BaHLI IPOTECTHPOBATL IOHNMAHNME OIepa-
mui ¢ MmEOMKecTBaMu. OTBETHI HA 9TH YIIPAKHEHU IPUBEJeHbI B IIPUJIOMKE-
uuu C.

Nnmetorcsa muoxkecTBO A= {L MN 0 P} u muHO:KecTBO B = {PQR S T}. Kakue MmHO-
JKecTBa OYIYT HOJYUEHBI B PE3YJIbTATE CIEAYIOIUX OIlePAaIii:

e AunionB

® AunionallB

e AintersectB

e AexceptB

Hanwumure cocraBHOM 3alIpoc oJjid BLI60pa NMEH U1 (I)aMI/IJII/Iﬁ BCeX KJIMEH-
TOB'(I)I/ISI/I‘IBCKI/IX JINIL, a TAKXe IMEH U1 (I)aMI/IJII/Iﬁ BCeX COTPYOAHMNKOB.

OTrcopTupyiiTe pes3yJabTaThl yIpaxkHeHus 6.2 1Mo cToa0Iy 1name.



Co3paHune, NnpeobpasoBaHue
n paboTa ¢ JaHHbIMM

Kaxk rosopuiiocs B IIpequCIOBUH, I1€Jb JaHHOM KHUTHY — II0OKAa3aTh YHUBEP-
casbHBIe MeToAbl SQL, mpuMmeHsemMble Ha pa3HbIX cepBepax BIl. OgHako
9Ta IjiaBa IIOCBSINEHA CO3JaHUIO, Ipeo0pasoBaHUIO U paboTe CO CTPOKOBHI-
MU, YHACJOBBIMU 1 BPEeMEHHBIMU AAHHBIMHU, a A3bIK SQL He BKJIOUYaeT Ko-
MaHIbI, obeclieunBaOIUe 9T (PYHKIIMOHAJIbLHBIE BO3MOYKHOCTH. BepHee,
BCe TU OMEePAIlU OCYIIEeCTBJISIOTCA BCTPOCHHBIMU QYHKIUAMU. K TomMy
JKe, XoTa ctangapT SQL u onuchiBaeT HEKOTOpbie QYHKIIUY, IIPOU3BOAUTE-
au B]l vacTo oTCTynamT OT UX CIen(hUKAIUA.

ITosToMy B maHHOI IyiaBe cCHaUYaJia MOKa3aHbl HEKOTOPHIE O0IIIe IPUEMEI pa-
60THI ¢ gaHHBIMEU B SQL-BBIpaiKeHUAX, a IOTOM IIPOJEMOHCTPUPOBAHBI OT-
IeqbHBIe BCTPOEHHBIE (GYHKIINHU, peasusoBaHubie B Microsoft SQL Server