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NpeancnoBsue

SABBIKM TpOrpaMMUPOBAHUA ITOCTOAHHO MOABJIATCA U MCYE3aI0T, U OUYEHD
HEeMHOTHEe U3 COBPEMEHHBIX SIBRIKOB MMEIOT 0osee ueM 10-JTeTHIOIO HMCTO-
puto. Cpeau gonroxkuTteneil moxxkuO HazBaTh KOBOJI, KoTopHhIi 10 cUX TTOD
MTOBOJBHO IMIUPOKO HMCHOJb3yeTcsaA B Md3iHGpPeliMoBBIX cpejgax, u C, mo-
TIpeskHeMY BechbMa MOTYJIAPHEIH Tpu paspaboTKe ONePANUOHHBIX CHCTEM,
CepBePOB 1 BCTPOEHHBIX cUCTeM. B obmacTu 6as gamHBIX 5T0 SQL, KOpHHU
KOTOPOTO YXOAAT B Aanexue 1970-e.

SQL — a3BIK Ana GopMUPOBaHUA, MAHUITYJIUDPOBAHUA U U3BIEUYEHUA JaH-
BBIX U3 penanuonsoi BIl. OaHa U3 NPUYUHE DONYIAAPHOCTH PENANNOHHBIX
B/I B ToM, 4uTO, OYAYYHU OIPAaBUIHHO CIPOEKTUPOBAHHBIMU, OHN MOTYT OIIEPH-
POBATh TUTAHTCKUMH 00'beMaMu AaHHBIX. B pabore ¢ 6onpiiuMu HabopaMu
naHHEBIX SQL HanoMuHaeT cCOBpPeMEHHYIO IU@MPOBYIO HOTOKAMEDPY € MOII-
HBIM 06 HeKTUBOM: OH TTO3BOJISET IPOCMATPUBATE OOMbITTHE 00HEMEI JAHHBIX
WU TepefiTH K «KPYIHOMY IJIaHy», T. €. CPOKYCUPOBATHCA Ha OTAENBHBIX
CTPOKax (TOABIACTHO W BCE, YTO MEKIY STUMH Kpaiimocramwu). Hpyrue
CYB] gatoT c60#1 Ipu MOIITHEBIX HATPY3KAaX, TOTOMY UTO UX (POKYC CIAUIITKOM
V30K (VBEIUUNTENbHBIE JUHBEI JOCTUTAIOT CBOETO MaKcuMyMa). UMeHHO To
9TOU NMpUYUHE BCE MONBITKU HU3BEPTHYTH peadanuorasie Bl u SQL okan-
yuBawTcAa Heyaadeii. IlosTomy, Aake HecMoTpA HaA TO, 4TOo SQL — crapsiit
SA3BIK, TOX0Ke, er0 JKAET eIlle OUeHb J0JTasd :KU3HD U OecTsdamiee oOyayiee.

3ayem nsyyatb SQL?

Ecnm BBI cobupaerech paboTaTh ¢ pendanuoHHEIMU BIl — nucaTh IpHIosKe-
HUSA, WA BHIOOJHATDH 3384y IO aJMUHUCTPUPOBAHUIO, UJIU (POPMUPOBATH
OTYEeTHI, — BaM MOHAAOOUTCA 3HATH, KAK B3aMMOJefCTBOBATHL € JaHHBIMU
BJl. Haxxe npu WCIOJIH30BaHUU WHCTPYMEHTa, reHepupyomiero SQL (ga-
TIpuMep, HECTPYMEHTA CO3TaHUA OTUETOB), MOTYT BOSHUKHYTH CUTYaIlUH,
B KOTOPBIX MOHAA06MTCA 000MTH aBTOMaTHYeCKIe BO3MOMKHOCTH U CO3/a-
BaThb cOOCTBeHHBIe SQL-BBIpaKeHU .

JMomoNMHUTEeNbHOE TPEUMYINeCTBO u3ydeHns SQL B ToM, 4TO BEI OBICTpEe
PACCMOTDPUTE U NOMMETE CTPYKTYDhI AAaHHBIX, IPDUMEHAEMbIe IJIA XpaHe-
HUg nHGOPMAINHU O Bamiell opranusanuu. IIoUyBcTBOBAB cebsd YBEPEHHO
co cBoe#t B]I, BBl cMOXKeTe BHOCUTH NIPEAJIOMKEHUA 110 U3MEHEHUIO UJIU J0-
TIOJTHEHUIO €€ CXEMBI.
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NouemMy MMeHHO 3Ta KHUra?

Azeirk SQL BKIOYaeT HECKOJIBKO KaTeTOpUil. BeIpaskeHusd, ¢ IOMOIIHIO KO-
TOPBIX CO3at0TCsa 00beKThI Bl (TabMuIIbl, MHAeKCHl, OTPAHUYESHUA U T. A.),
HasweIBaiOT SQL-6bipaicenuamu ynpasienus cxemoil 0anusix (schema sta-
tements). BelpaskeHus, IpeAHasHadYeHHBIe I CO3AaHUA, MAHUTYIUPOBa-
HUA U U3BJeYeHUA NJAaHHBIX, XpaHdaniuxca B BIl, saswiBaroT SQL-sbipace-
Huamu 0na padomut ¢ dannvimu (data statements). Ecau BBl aAMUHUCTPA -
TOp, TO OyAeTe HMCIOOJb30BATh U Te W Apyrue SQL-BeIpakenus. Ecau BB
TTPOTPaMMMUCT UJIU COCTABUTEb OTUETOB, TO CMOsKeTe (U BaM Gy IeT 10360-
JLeH0) UCTI0JIB30BATh TOMBKO SQL-BEIpaskeHua A paboThl ¢ JaHHBIMUA. XO-
TS B TOU KHUTE BeTpedaeTca MEHOTO SQL-BrIpaskeHU yIpaBJIeHUA CXEMOH,
OCHOBHOE BHUMAaHUE B Hel y/[eJIeHO BO3MOKHOCTAM IPOTPAMMUPOBAHUA.

ITockonbKy KOMaHA HeMHOTO, SQL-BhIpakeHUsa AJA PaboTHl ¢ JaHHBIMU
KaxyTcda npocteiMu. llo-moeMy, MHOTHe M3 MMERITUXCA KHUT 1o SQL
TOJBKO YCUJIUBAIOT ATO BIIeUaTIEeHUE, AaBasd JUIIH MOBEPXHOCTHBIH 0030D
TOTO, YTO MOJKHO I€JaTh ¢ IIOMOIIHIO 5TOT0 A3bIKa. OJHAKO €CIH BEI COOM-
paeTech paboraTh ¢ SQL, BaM cieAyeT TOJHOCTHIO TOHUMATH BCe €TI0 BO3-
MOKHOCTH U TO, KAK COUETATh UX AJIA NOJYIEHUA MONIHBIX PE3YIHTATOB.
Ha moii Baraajg, oTa KHUTa — e JUHCTBEHHAasI, rie A3blk SQL onucan moapos-
HO, ¥ IIPDU 3TOM OHAa He ABJAETCA «KUPIHUYOM» (BaM 3HAKOMEI 3TH «IIOJIHEBIE
pyKoOBoAcTBa» o 1250 cTpaHuI, IEIIAINIHECT Y HApoa Ha IOJKaX).

XoTsa npuMephl U3 KHUTH TOAXO0AAT Anxst MySQL, Oracle Database u SQL
Server, MHe IPUIIJIOCH OTOOPATH OAUH M3 ATUX IPOAYKTOB, YTOOEI pasMec-
TuTh BJl 1714 BEITOJHEHUA IPUMEPOB 1 HOPMATUPOBATH PE3YILTUPYIONITE
HabopHI, BO3BpAlllaeMble IPUMEPaAMH 3ampocoB. M3 5TUX TpexX g BHIOpAT
MySQL, moToMy 4TO OH CBOOOAHO HOCTYIEH, €ro JerkKo YCTAHOBUTE U IIPO-
CTO aAMUHUCTPUPOBATH. YuTaTeseil, UCIOJIb3YIONIUX APYTON CEPBEDP, IPO-
Iy cKadaTh U yeTaHoBUTH MySQL u 3arpysuTh npeanaraemyo B, 4ToO5I
UMEeTh BOBMOKHOCTH BHIIIOJHATH IPUMEDPHI U BKCIEPUMEHTUPOBATH C JAaH-
HBIMH.

CTpyKTYypa KHUrun

Krura comepsxut 13 rnaB u 4 IpUIOKeHUA:

e Braase 1 «HemMHOr0 HCTOPUU» PACCMAaTPUBAETCSA UCTOPUI KOMIBIOTED-
HeIX BJI, BKIOYAsT BO3HHUKHOBEHHE DENANHOHHON MOIeJIH W A3BIKA
SQL.

e Brumase 2 «Cosganue U 3amoJHeHENe 0a35bl JaHHBIX » TOKAa3bIBaeTCd, KakK
cosgaBaTh Bl MySQL u TabJIuIIbI, HCIONB3yeMbIe B IpUMepax K KHUre,
U KaK 34M0JHATH TAOJIUITB] TaHHBIMH.

e T'naBa 3 «A30yKa 3aIpoCOB» 3HAKOMUT C BhIpasKeHHeM select u mpea-
cTaBisgeT HauboJee pacnpocTpaHeHHBIe OJMo0KH (clauses): select, from,
where.
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e TI'nmaBa 4 «Puiprpanmus» OpeAcTaBIASIeT pPasHble THUILl YCIOBUMH, KOTO-
pble MOTYT HUCIIOJB30BATHCA B OJIOKe where BRIpaskeHUH select, update
u delete.

e B rimase 5 «3ampoc K HECKOJIbBKUM TabJIUIaM» IOKAa3bIBAeTCs, KaK 3a-
IPOCHI MOT'YT PaboTaTh ¢ HECKOJIbKUMU TabJIUIaMU IOCPEACTBOM COEIM-
HeHU# Tabau.

e T'naBa 6 «PaboTa ¢ MHOMKECTBAMK» — BCE O MHOXKECTBaxX AAaHHBIX 1 O TOM,
KarK OHHU MOT'YT BSaHMO,Z[efICTBOBaTB BHYTDPH 3a1IpocoB.

e TmaBa 7 «Cosmanue, mpeobpasoBaHue U paboTa ¢ JaHHBIMU» OPEACTaB-
JsieT HEeCKOJMbKO BCTPOEHHBIX DYHKITUIH, UCTIOMB3YEMBIX AJA MAHUIY-
JTUPOBAHUS UJIHU TPeodpPasoBaHUA AAHHBIX.

e B rmase8 (<PpyHHHpOBRa 1 arperaTsl» IIOKasbIBae€TCdA, KaK MOXHO ar-
perupoBaThb JaHHEBIE.

e TmaBa 9 «Iloazampochkl» IpeACTaBasAeT MoA3anpoc (Mo J0UMBIH IpH-
€M) U TTOKAa3bIBaeT, KaK IPUMEHAIOTCS TOA3aTPOCHI.

e TmaBa 10 «M cHOBa coefUHEHUI» TIPOAOKAET PACCMATPUBATE Pa3jany-
HbIe TUIIBI COeUHEeH U TabauII.

e B rmaBe 11 «¥YcrnoBHas JOTHKa» paccMaTpUBaeTCs HCIOJIL30BaHUE YC-
noBHOHN moruku (T.e. if-then-else) B BeIpamkeHuax select, insert, up-
date m delete.

e T'maBa 12 (<TpaHSaRIJ;I/II/I>> 3HAKOMUT C TPAH3AKIIUAMHU 1 UX UCIIOJIB30Ba-
HHAEM.

e Braase 13 «MugeKCch 1 OrpaHUYEHUSI» UCCIEAYIOTCA UHAEKCHl U Orpa-
HUYeHUA.

e IIpunoxxkenue A «ER-guarpamMma mpumepa 0a3bl JaHHBIX» COAEDIKHUT
cxeMy 6a3bI JTaHHBIX, UCIIOJIB3YEeMOH M BCeX MPUMEPOB KHUTH.

¢ Ilpunoxernue B «MySQL-pacmiupenusa sa3sika SQL» mpeacTaBiseTr He-
KOTOphle WHTepecHble BO3MOKHOCTH peanusdarmuum SQL — MySQL, ne
BxogdAmue B craggapT ANSI.

e IIpunoxxkernue C «PenieHusa K yOpaKHEHUAM» COTEPIKUT PEIIeHUs YII-
pakHeHUH, IPUBOIUMBIX B IIaBax.

e IIpunoxxkenue D «[omomHUTENbHBIE HCTOUYHUKN» TOACKA3BIBAET, Kyda
MOKHO 06paTHUTHCS, YTOOBI IOJMYYUTE 60JIee IIyOOKHe HABBIKU.

YcnoBHble o6o3Haqum|, ncnosiblyemblie B KHUre

B krure ncnonssyoTea ciregyoniue Tunorpapcrue o6o3HadeERA:
Kypcus

HNcnonbayerca ana umeH (aiiinoB, umeH karairoroB m URL-agpecos.
Taxske ucrnoab3yeTcs AJA BhIAEJIEHUSA U IPU IePBOM YIIOMUHAHUHU TEX-
HUYECKOTO TePMUHA.
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MOHOWMPUHHB A WPUOT

Hcnonsayercst AJs OPHUMEPOB KoJa W 0003HAUEHUS KJIHUYEBBIX CJIOB
SQL B TekcrTe.

MoHOWMPMHHBNT KypCHB

HUcnonpsyeTcs A1 0603HAYEHHUA TONIHb30BaATENbCKAX TEDMUHOB.
BEPXHWMIt PEFUCTP

Hcnonwsayercs A 0003HaYEHU KII0YEBEIX ¢10B SQL B mIprMepax Koja.
MOHOWMPUHHBIA NONYXUPHBIA wWpUdT

BBI,Z[eJIﬂeT BBOJ IIOJIB30BaTEJIA B IPDHMEPAX C HHTEPAKTHBHBIM B3aHMO-
,Z[eflCTBHeM. Taxxe BhIJEJISAET 2JIEMEHTHI KOJda, Ha KOTOPEIE cIeayeT 006-
paTUThb ocofoe BEUMAaHHeE.

W

L Tak BeIZEAAIOTCS COBETHI, PEKOMEHAAIINY MM O0IIHe IpUMeTaHu .
s Hanpumep, ¢ mOMOIIbI0O IPUMEeYaHUN s o0paIai Ballle BHUMaHHe
e f“ ;. HaIoJe3Hble HOBHe Bo3MoxkHocTH Oracle9i.

R

0O0o3HauaeT IpeIynperkIeHNe WIN IpefocTepekenne. Tak s npeny-

"@I IIPeXIal0, HAIPUMED, O TOM, UTO HeAKKYPATHOE IPUMeHeHNe HEKO-
ero 6;0ka SQL MOXKeT UMeTh HEeOXKUJAHHBIE TOCAEeICTBUA.

KoHTaKTbI

Iloxamyiicra, mpuchlJaiiTe KOMMEHTAPDUU W BONPOCHI IO JaHHOU KHUTE
U3aTe0:

O’Reilly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

(800) 998-9938 (B Coegunennnix lllTaTax unu Kanasge)

(707) 829-0515 (MekTYHAPOJHBIA UIU MECTHBIN)

(707) 829-0104 (daxc)

s sroii kEurH usgarenbeTBo O’ Reilly mognepsxuBaeT Beb-cTpanumy, Ha
KOTOPOH NMpHUBEAEHEl CIIHCOK ONeYaTOK, IPUMEDHI U BCsA AOMOJHUATEIbHAS
nHQOPMATIHA. ITY CTPAHUAIY MOKHO HAWTH 10 aJpecy:

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

Y1066 ITPOKOMMEHTHPOBATh UMW 3aJaTh TEXHUYECKHEe BOMPOCHl IO 3TOH
KHUTe, TPUChLIafiTe 3JIeKTPOHHBIE COOBIIEH U IO afpecy:

bookquestions@oreilly.com

Bonee moapobuasa nadopmanusa o kaurax usgarenscersa O’ Reilly, xorde-
peHInuaAX, MeHTpax pecypcoB u moprane O’Reilly Network mpeacrasiena
Ha Beb-caiiTe:

http://www.oreilly.com
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Wcnonb3oBaHne NpumepoB Koga

ITens »TOW KHUTHW — OOMOYb BaM BBITIOJHUTH paboTy. Koa, mpeacTaBieH-
HBI# B KHUTE, B 06I1eM ciIydae MOKHO HCIIOJIb30BaTh B IpOTpaMMax U JOKY-
MeHTanmuu. Ha BocmpousBeJeHHe HeOOJbINTHAX (hparMeHTOB KoOJa B Bamiei
oporpaMMme paspenieHue He Tpebyercs. [ OpoJasKy WM pPacupocTpaHe-
"usa CD-ROM c npumepamu us kaur O’Reilly paspenienue neobxodumo. Ec-
JIHd, OTBeYas Ha BOIPOCHI, BBl CCHIIAETECh Ha KHUTY W IIUTHUPYETE MPUMED
KO0Ja, paspeleHue He TpedyeTcs. I BKIIOYEHHU CYIIeCTBEHHOT0 o6beMa
KOJia IPUMEPOB M3 3TOH KHUTH B JOKYMEHTAITHIO COOCTBEHHOTO MPOAVKTAa
pasperierne #eo6xo0umo.

Mgl npusHaATeIbHB] 32 YKa3aHWe aBTOPCTBA, HO He TpedyeM sToro. OOBIYHO
VKa3zaHWe HCTOYHHKA BKJOYaeT Ha3BaHWe, aBTopa, usgarens u ISBN. Ha-
npumep: «Learning SQL by Alan Beaulieu. Copyright 2005 O’Reilly Me-
dia, Inc., 0-596-00727-2.»

Ecnn BB cOMHeBaeTech B KOPPEKTHOCTHA HCIOJL30BAHUSA BaMHU IPHUMEPOB
Kojia, o6paTUTech 3a pasbACHeHUAMH II0 agpecy permissions@oreilly.com.

Safari Enabled

- Ecuu Ha 06107KKe KHUTH eCTh THKTorpaMMa «Safari® Enabled»,
sam" 9TO O3Ha4aeT, 4To KHUra gocrynHa B Cetu depes O’Reilly Net-
Errses work Safari Bookshelf.

Safari npeasmaraeT HaMHOTO JydIliee pellieHUAe, YeM 3JIeKTPOHHBIE KHUTH.
9To BUPTYaJbHas OUOIHOTEKa, TO3BOJIIOINIAS 03 TPYAa HaXOAUTh THICAYH
JAYYMUX TeXHUYECKUX KHHUI, BHIPE3aTh U BCTABJIATH IIPUMEPHI KOJa, 3a-
TPYIKAaTh I'7IaBbl U HAXOAUTH OBICTPHIE OTBETHI, KOTAA TpebyeTcsa Hauboiee
BepHas U cBekasi uHbopManusi. OHa ¢cBoOOAHO JOCTYIHA IO agpecy http://
safari.oreilly.com.

bnaropapHocTun

KHura — »kxuBoii opraHusMm, U To, 4TO cefiuac mepej BaMu, AaJeKO OT MOUX
IepBOHAYANbHBIX HabpOCKOB. JTa MeTaMopdo3a OPOU30IINIa BO MHOTOM
6imarogaps moemy pemaxTopy I:xomarany l'ermrury (Jonathan Gennick).
Coacu6o Tebe 3a TOMOIIb Ha KajKAOM dTalle TPOEeKTa — KaK 3a TBOIO peJaK-
TOPCKYIO 100JIeCTh, TAK U 38 9KCIEPTHYIO MOAAEPKKY B BOIIpOCax, CBA3aH-
HBIX ¢ A3bIK0M SQL. E1ie a1 xoTesn 661 mobIarofapuTh TpeX MOUX TeXHHUUYE-
ckux penenseHToB: [Turepa I'ynyrsana (Peter Gulutzan), [xo3eda Momnn-
Hapo (Joseph Molinaro) u xxedhda Korca (Jeff Cox), mobyauBminx MeHs
cleNaTh 3Ty KHUTY U TeXHAYEeCKHU HACBIINeHHOH, U TOAXOAAINeH AJsI YUTa-
Tenel, He 3HaKOMBIX ¢ SQL. Takke orpoMHasna 61arofapHOCT, MHOTHM CO-
Tpyaaunkam O’Reilly Media, moMoraBmiumM BONJIOTATE 3Ty KHATY B peasb-
HOCTB, B TOM 4HcJIe KoppeKkTopy MaTT Xatumucon (Matt Hutchinson), au-
3afinepy ob6noxku Innu Boaxxaysen (Ellie Volckhausen) n xyaoxuHuKy-
otdopmuTenio Poby Pomano (Rob Romano).



HemHoro ncropum

ITpeskae ueM 3acyYuTh PyKaBa W OPUCTYIUTH K padoTe, TONE3HO IpeAcTa-
BUTH HEKOTODHBIe 6a30Bble KOHIENITUY U 3aTJISHYTh B HCTOPUIO KOMIIbIOTE-
PHUBUPOBAHHOTO XPAaHEeHU U U3BICUEHUA JAHHBIX.

BBepeHue B 6a3bl JaHHbIX

Basza dannbix — 5T0 Bcero nuNib HabGOp B3aMMOCBA3AHHBIX MJaHHBIX. Ha-
IpuMep, TeaedOHHEI CIPABOYHUK — 9TO 0a3a JaHHBIX UMeH, TeJedOHHBIX
HOMEPOB U aJpecoB BceX JoJell, IPOKHUBAIOIINX B ONpeAeeHHONH MeCTHO-
cTu. Byaydu, HeCOMHEHHO, MUPOKO U YaCTO UCIIOJIb3yeMo# 6a30# faHHBIX,
Tele@OHHBIN CIPABOYHUK He JIUIITEH CAeAYIONINX HEeJOCTATKOB:

e Jlouck KOHKDPETHOTO TEJIE(I)OHHOI‘O HOMeEpa 3aHuMaeT MHOI'O BpeM€HH,
0CO0EHHO eCcJIu B TEJIE(I)OHHOM CIIDABOYHHUKE O4Y€Hb MHOTI'O 3amucen.

e TemedoHHBIH COIPABOYHUK TPOWHAEKCHPOBAH TOJMHKO IO mMeHaM/da-
MUJIUAM, TOITOMY [IJIs TOUCKA abOHEHTa 0 OTpeieIeHHOMY aJpecy Ta-
Kas 0asa JaHHBIX TPAKTHYECKH He UCIOJb3YEeTCsA, XOTA TeOPETHUECKH
5TO W BO3MOIKHO.

e (C moMeHTa Hy6JII/IRaIII/II/I TEJIE(I)OHHOI‘O CIIPDABOYHHNKA aA€KBATHOCTD IIPEA-
CTaBJICeHHOH B HEM I/IH(I)OpMaIII/II/I IIOCTEIIeHHO CHHUXAeTC A, TIOCKOJIBKY JIIO-
AU Ye3XKaIT U IIPDUE3KAr0T U3 TOH MECTHOCTH, MEHAKT CBOH TEJIE(I)OH'
HbI€ HOMEPDAa HUJIH II€PEee3KAar0T II0 APYIrOMY aJapecy B TOH JKe MEeCTHOCTH.

HenmocraTkaMu, TpUCYIIUMHU TeJe(OHHBIM CIPABOYHUKAM, 0bIamaeT mobasd
Ipyrasi HeKOMIIbIOTEPU3UPOBAHHAS CHUCTEMa XPaHeHUS AAHHBIX, HANpPH-
Mep PEerUCTPATYpPa MOMUKIUHUKYN, XPaHANasd MeIUTHHCKNEe KapThl mMamu-
eHTOB. M3-3a IpOMO3AKOCTH OYMaXKHBIX 0a3 JaHHBIX OAHUMHU U3 IEePBBIX
KOMOBIOTEPHBIX MPUIOKeHUH OBIJIN paspaboTaHBI cucmemb. 6a3 OAHHbLX
(database systems) — cpeJcTBa KOMILIOTEPU3UPOBAHHOTO XPAHEHUA U U3-
BIIeYeHU JaHHBIX. [locKoMbKY cucTeMa B/l XpaHuT nHMOPMAIIHIO B BJIeK-
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TPOHHOM BH/J€E, a He Ha OyMare, oHa MoOJKeT ObICTpee M3BJEKATh JaHHEIE,
MHAEKCUPOBATh UX PA3HBIMH CIOCO0aMH W MOCTABJIATH CBOUM II0Jb30BaTE-
JISTM CaMYVIO CBEXK VIO HHGMODPMAaITHIO.

B nmepBrix cucremax Bl nuH(opManua xpaHUIach Ha MAaTHUTHBIX JIEHTaX.
KonuyecTBO T€HT BO MHOTO pas3 IPEBBINIANI0 KOJIUYECTBO YCTPOUCTB CUUTHI-
BaHHUA, [MO3TOMY TEXHHUUYECKHM CIEIHaJHUCTaM IPHAXOAUIOCH IOCTOAHHO
MEeHSATH JeHTHI, YTOOBI MPEJOCTABUTL TY HJIHU HHYIO 3a0paITHBaeMyI0 WH-
dopmanuio. ITocKoJIbKY 00beM NIaMATH ¥ KOMIBIOTEPOB TOH 310X H OB He-
BeJIAK, IPA MHOTOKDPATHBRIX 3aMpocaX OJAHHX W TeX Ke JaHHBIX OOBIUHO
TpeboBasoCh MHOTOKPATHOE CYUTHIBAHWE STUX JAHHBIX C MATHUTHOH JeH-
ThI. XOTs 5TU cucTeMbl B]l 1 651714 CYITeCTBEeHHBIM YCOBEPIIIeHCTBOBaHUEM
10 cpaBHEHUIO ¢ OyMaXHbBIMHU BJI, M OBIJI0 emle AaJeK0 10 BO3MOXKHOCTeH
COBpPeMeHHBIX TexHosoruii. (CoBpeMeHHBIe cucTeMbl BJI MoryT paboTaTh
c TepabaliTaMHu JAaHHBIX, PACIPEAENEHHBIMHA IO MHOTHM JHCKaM € OBICT-
PBIM JOCTYIIOM, U JePKaTh B OBICTPOAEHCTBYIONeH TaMATH AeCATKH I'UTa-
0aliT 5TUX AAHHBIX; BIPOYEM, 1 HEMHOTO 3aberaro BOepen.)

HEPEHHLWIOHHbIe cncTemMol 6as AaHHbIX

IlepBhle HECKOJIBKO AECATUIETHH JaHHBIE B KOMIBIOTEPU3UPOBAHHEIX CHC-
TeMax BJl XxpaHUJIKUCH U IPeCTaBISANNCE T0-pasaoMy. Hanpumep, B uepap-
xuueckoil cucmenme 6a3 Oanuvix (hierarchical database system) nanHBIe
OBLIH IpeACTaBJEHB] B BU/e OJHON UJIU HECKOJIbKHUX APEBOBUJIHEIX CTPYK-
Typ. Ha puc. 1.1 norasaro, Kak ¢ IOMOMIbI0 APEBOBUIHBIX CTPYKTYD MOXK-
HO OPraHW30BaTh JaHHEIe ODaHKOBCKHUX cueToB [oxopmxa Bieiika (George
Blake) u Crio Cmurt (Sue Smith).

Ixopmx bredk Cblio CMuT
KnuenTo
| | |
Tekylwwe pacxoapl ChepexeHus Tekylwwe pacxoabl - JleHeXHbli puiHOK - KpeauTHbIi numuT
Cuqeta
Je6ur $100.00 Je6ut $250.00 Je6ur $1000.00 Je6ur $500.00
Ha 2004-01-22 Ha 2004-03-09 Ha 2004-03-25 Ha 2004-03-27
Kpenut $25.00 Kpeaur $138.50
Ha 2004-02-05 Ha 2004-04-02 |
Kpeaur $77.86
Ha 2004-04-04
TpaH3akuuu

Puc. 1.1. Hepapxuueckoe npedcmagienue UHGOPMALUL NO CHemam
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1 y Hxxopaxka, u 'y Crio ecTh cCOBCTBEHHOE €PEBO, BKIOYAOIIEe UX cUETa
¥ TPaH3aK[IWHU, IPOU3BOJUMEIE IO 9TUM cueTaM. UepapXxmdyecKas cucTeMa
06a3bl JaHHBIX IPEAOCTABIAET CPEACTBA [JIA HAXO0KAEHUA AepeBa KOHKPET-
HOTO KJIMEHTA U IOCIeAYIONEero 06Xo/a 3TOro JepeBa B IOUCKAX HYMKHBIX
CUETOB H/WUJIN TPAH3AKIUHA. Y KaKJ0T0 y3Ja AepeBa MOXKET ObITh HH OJHO-
T'0 UJIH OAWH POJUTENb U HA OZHOTO, OJUH UJIA MHOTO JOUYepHUX y3Jy0B. Ta-
KYI0 KOH(pUIYypallWio Ha3BIBAIOT uepapxueil ¢ o0num podumenem (single-
parent hierarchy).

Jpyroi#i pacnpocTpaHeHHBIH TOAXO0I, HA3EIBaeMBIH cemegoil 6a30il 0anHbLX
(network database system), npeacTaBisieT coboil HaboOpHI 3anucell U Habo-
prI cBsased (links), onpeaensroniux oruomenusa (relationships) mexay pas-
HBIMH 3anucsaMu. Ha puc. 1.2 nmoxkasano, KaK BRITJISAAeNUA OBl Te JKe cyeTa
Hoxopnrxa u Crio B Tarkoil cucreMe.

YT068I HATITH TPpaH3aKIIHH, IPDOHU3BOAHUMEIE 11O JE€IIO3UTHOMY CUETY A€HEK -
HOT'O PBIHKAa CBIO, HOHa,Z[OﬁI/IJIOCB ObI CoeJyaTh caeayroiniee:

1. Ha#itn knmerTCKYIO 3anuch Chio CMUT.
2. IlepeiiTHu 1o cBA3U OT KIUeHTCKOU 3anucu Cpi0 CMUT K COUCKY €€ CUETOB.

3. IIpocMaTpuBaTh NENOYKY CUETOB A0 TeX IIOP, IOoKa He OyaeT HalifgeH
cyeT AeHeKHOTO PHIHKA.

Knuento! Cuera TpaHsaktuu Tunbt cHeTOB

¢ ™ [le6ur $100.00

’—> Texywme pacxoabl Ha 2004-01-22

Ixopox Breiik Kpenut $25.00

Ha 2004-02-05
u— CoepexeHns =

—|_><_| LieGur $250.00

Ha 2004-03-09 COepexeHns

|——>

Tekywwe pacxoapl

Jle6ut $1000.00

Ha 2004-03-25
Texylume pacxombl [ | " t - —— JleHEXHbI#A PbIHOK
peaur ’
l ]— Ha 2004-04-02

Cblo CMuT JeHexXHbI#A PoitoK Z— - $
l ]— Kpenut $77.86
Ha 2004-04-04
KpeawTHbi nmur KpeauTHbIA TUMAT

Jle6ut $500.00 T
L—» Ha 2004-03-27 x

Puc. 1.2. Cemesoe npedcmagaenue URGOPMAUUL NO CLemar
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4. IlepeiiTu mo CBA3U OT 3alIUCHU JeHEKHOTO PHIHKA K CIUCKY €r0 TPaH3aK-
MU,

OJHY MHTEePECHYI0 0COOEHHOCTH CETEBBIX 0a3 HaHHBIX JeMOHCTPUDPYET Ha-
60p sammcedi product (Tum cdera), Ha puc. 1.2 xpatinui copasa. QopaTture
BHUMAaHUe, 9TO KasKaas sanuch product (Checking (Texymnime pacxoasl), Sa-
vings (cOeperkeHUA) U T. A.) YKaA3bIBaeT Ha CIUCOK 3amucedl account (cuer),
COOTBETCTBYIOIMIUX 3TOMY TUIY cdeTa. IlosTOMY JOCTYI K 3alKUCAM account
MOXKET OBITH OCYIIIECTBIIEH N3 HECKONIBKNUX MecT (U Uepes 3alucu customer,
U Jepes 3amucu product), 4To AenaeT ceTeBYI0o 0a3y JaHHBIX uepapxueil ¢ He-
cronvrumMu podumenamu (multiparent hierarchy).

W mepapxuuecKue, U CETEBbIe CHCTEMBI 0a3 JAHHBIX HBIHE KUBBHI U 310PO-
BBI, XOTA OIPEUMYIIIECTBEHHO B MuUpe MdiitH(MpeiiMoB. Kpome Toro, uepapxu-
yeckue cucTeMbl BJl BO3poaAnIuCh B CIAy:KOaX KaTaJloroB, TAKUX Kak Active
Directory kommanuu Microsoft u Directory Server xmomnamum Netscape,
a Taxske ¢ moaBrenmeM XML (Extensible Markup Language, pacmiupse-
MBI sI3BIK pasMeTkn). OpHaro HauyuHas ¢ 1970-x rofoB Bece GOMBITYIO TO-
TYyIAPHOCTL IpHUOGPEeTaeT HOBHIH cmocol mpejacTaBIeHUsA AAHHBIX, Ooiee
CTpOTH#, HO IPU 5TOM 00JIee TOHATHBIN U YAOOHBIH.

PensunoHHaa mopenb

B 1970 roay coTpyAHUEK HccIeqoBaTelbcKoil mabopaTopum IBM mgoxTOp
E. ®. Koax (E. F. Codd) onyb6rukoBas craTbio oA HasBanueM «A Relation-
al Model of Data for Large Shared Data Banks» (Pensamuonnas Moaesb AaH-
HBIX ) 60IBITNX OaHKOB JaHHBIX KOJIEKTUBHOTO ITOJMB30BAHUA), B KOTO-
Poii IpeaoKNAI IPEeACTABIATD JaHHBIE KaK Habopsl mabaiuy. BMmecTo yKa-
3aTeyell AJIsl HABUTAUU IO B3AUMOCBA3AHHBIM CYIIIHOCTAM UCIIOJIb3YIOTCS
n36BITOYHEIE JaHHBIE, CBA3LIBAIOIINE 3aIUCH pasHbIX Tadbaui. Ha puc. 1.3
IpeAcTaBrIeHa nH@opManus cueToB I:xopa:ka u Cbio B TaKOM KOHTEKCTE.

Ha puc. 1.3 ecTh yeTsIpe TaOJIUIBI, IPEICTABIAIONINE YeTHIpe o6Ccy:Kaae-
MBbI€ CYIITHOCTH: customer, product, account m transaction (Tpamsakius). ITo-
CMOTpEB Ha TaOmumy customer, MOMKHO YBUAETH TPU cmoadya: cust_id
(upeETUGUKATTMOHEHEIN HOMED KJIUeHTa), fname (uMaA KnmeHTa) u 1name (da-
Muauda kanenTa). Huske B Tabmute customer BUAUM ABE CIMPOKU: IepBasd co-
nep:xuT nanHble »xopa:xka Bieiika, Bropasa — gagasle Cpio Cmur. Maxkcu-
MaJbHO BO3MOYKHOE KOJHUYECTBO CTOJNOITOB B TabIMIle OTIMYaeTCs AJA pas-
HBIX CEPBEPOB, HO OOBIYHO H5TO JOCTATOYHO GOJBINOE YUCIO, U ¢ HHUM HET
npobaem (Microsoft SQL Server, nanpumep, gonyckaer g0 1024 croabmos
B Tabaume). Yucmo cTpoK B Tabauie — 3TO GOJBINTE BOIPOC DUBUUECKUX
BO3MOKHOCTEH (T.e. ompenendaeTca AOCTYIHBIM AUCKOBBIM IDOCTPAHCT-
BOM), UeM OoTpaHUYeHUH cepBepoB BJI.

Kaxkgas Tabmuma pelsdanuoHHONM 0ashbl JaHHBIX BKJOYAaET WHGOPMAIHIO,
VHUKAJIBHO UAeHTAQUITUPYIONIYIO CTPOKY 9TOH TAO0MUTHI (11ep8uUiHbLil KAI0Y
(primary key)), a TakKe TONOJIHUTENLHEIE JaHHBIE, HEOOXOAUMEIE JJIA IO~
HOTO OMUCAHUS CYIIHOCTH. BosBpamiasch K Tabmume customer: B cTosbiie
cust_id KaskaOMy KJIMEHTY COOTBETCTBYET OIpeAeNeHHBIH moMmep. Hampu-



BeepeHve B Ba3bl JaHHbIX 17

Knuent Cuer
cust id  fname Iname account id product cd cust id balance
1 Dxopax | Bnefik ) 103 CHK 1 $75.00
2 | Coo | Cwar \ 104 sav | 1 | $250.00
— - 105 CHK | 2 | $783.64
106 MM 2 $500.00
107 oc 0

Tun cueta TpaH3axuus
product cd name tn_id txn type cd account id amount date

978 DBT 103 | $100.00 |2004-01-22

CHK | Tekywme pacxoab

SAV | C6epexeHms 979 CDT 103 $25.00 |2004-02-05

MM JleHexHbli pblHOK 980 DBT 104 | $250.00 2004-03-09 y

LOC | KpepuTHbid numur 981 DBT 105  |$1000.00 | 2004-03-25Y

CDT 105 | $138.50 |2004-04-02 §

983 oh]) 105 | $77.86 |2004-04-04

984 DBT 106 | $500.00 |2004-03-27 /'

Puc. 1.3. Penayuonnoe npedcmagsnernue uHGopmMayul no ciemam

mep, Jxopmxa Biefika MOKHO YVHHKaANIbHO UACHTHGMHUIUPOBATH C IOMO-
mIbI0 KJIHEHTCKOro uiaeHTHdHKaTopa (ID Ne). Hukorja HUKAaKOMY APYTOMY
KJHEeHTY He OyJeT IPUCBOEH TAaKOH JKe UAeHTHDUKATOD, U 9Tol mHbDOpPMa-
XA JOCTATOYHO, YTOOBI O0HADPYKUTH AaHHbIe [kopaxa Biefika B Tabaue
customer. XoTd B KaUeCTBe MEPBUYHOTO KJII0UYa MOKHO OBLJIO OB BHIOPATH CO-
YyeTaHHWe CTOJOIOB fname U 1name (DePBUYHBIA KJIOY, COCTOSAIIUHA W3 ABYX
u GoJIee CTONOIOB, HA3BIBAIOT COCMABHbLM KAYom (compound key)), y ABYX
u 60Jee YeJIOBEK, HMEIOIUX cueTa B OaHKe, MOTYT OBITh OIMHAKOBBIE HMeHa
u dpamunun. [TosToMy crienmuantbHO A1 TEPBAUYHBIX KJII0UYeil B TAOJIAITY CUS-
tomer 6BLI BKJIOUYEH cTo0elr cust_1id.

HexroTropble 3 TabIUL TaKKe cOAepKAT HHPOPMAIIUIO, HCIIOIb3YEeMYIO IS
HaBHUTAIWH K Apyro# trabaune. Hanpumep, B Tabaulle account ecTb cToaber
cust_id, comeprkamuii YyHUKAJIbHBIA HACHTH(MOUKATOP KJIHEHTA, OTKPEBIBIIE-
ro cueT, U cToJber product_cd, cofeps;kaniuii VHUKAJIbHBIA HAeHTU(PUKATOD
THIIA cYeTa, KOTOPOMY Oy/IeT COOTBETCTBOBATH CUET. OTH CTOJIOIIbI HA3bIBAIOT
eHewHumu kaovanu (foreign keys). OHU ciy:kaT TOH Ke IeJH, YTO U JIHU-
HHH, COeJUHSIONINE CYIITHOCTA B HEPAPXHUUYECKOH U CeTeBOHA BEePCHSIX IpPea-
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cTaBleHUA nHpopManuu o cueraMm. OIHAKO, B OTJIUYUE OT KECTKOH CTPYK-
TYpBl HepapXudecKoii/ceTeBoii Moaeneil, PeIANHOHALIe TaOIUIB MOKHO
HUCTIOJIB30BATh MO-pasHOMY (JaKe Tak, Kak paspaboTumKu 3Toi O0as3bl AamH-
HBIX U He IPEeACTaBIAIHN cede).

MosxeT norasaThCd UIIUNTHUM XPAHUTE OJHU U Te JKe JaHHbIe B HeCKOJIb-
KHUX MeCTaX, HO PeJIAnUOoHHAS MOJAENIb UCIONIb3YeT U30BITOUHOCTE JAaHHBIX
oueHb ueTKo. Hampumep, ecnm Tabiuiia account BEKJIOUaeT cTonben gisa
YHUKAJIBHOTO UAeHTU(GHUKATOPA KIUEHTa, OTKPEIBIIETO CUeT, 9TO NPaBUJIb-
HO, & eCJIU BKJIIOUEeHE] TaKXKe ero UM U (paMUuiIusd, To 5To HeIpaBuiabsHO. Ha-
IpUMeEDp, €CNIH KJIUEeHT U3MeHseT UM, HYKHa YBEPEeHHOCTb, UTO €ro UM
XPaHUTCA TOJIBKO B OZHOM MecTe 0a3bl JaHHBIX. B IPOTUBHOM ciydae JaH-
HBI€ MOTYT OBITH U3MEHEHEI B OAHOM MeCTe, HO He U3MeHEeHE] B IPYTroM, 4TO
IpuBeeT K UX HeJoCcTOBepHOCTU. IIpaBuIbHOE pellleEre — XPAHUTD 5Ty UH-
dopmanuio B Tabiume customer. B gpyrue Tabmumbl ciIeAyeT BKIIOUUTH
ToNbKO cUst_id. Tax:ke HempaBUIBLHO pacmoJjiaraTh B OJHOM cTOnbIle He-
CKOJIBKO 5JI€MEHTOB JaHHBIX, HAIPUMED B CTONOeI name IOMeIaTh WM
u paMuIN0 4YeJOBeKa MU B cTONOme address yKaseIBaAThH YJIUIY, TOPOJ,
CTpaHy W IOYTOBHIHA mHAeKc. IIpomece yiydIlieHUsA CTPYKTYPHI 0ashl gaH-
HBIX C ITeJIbI0 00ecledUeHUs XPAHEHUA BCeX He3aBUCUMBIX BJIIEMEHTOB JaH-
HBIX TOJIBKO B OJJHOM MecTe (3a UCKIOUYeHNeM BHENIHUX KJI0Uel) Ha3bIBa-
0T HopMaausayueil (normalization).

BepHeMcsa ¥ deTwhIpeM TabaumaM Ha puc. 1.3; Ha OePBBIA BATIAL MOMKET
OBITH HETIOHSATHO, KAK UCIOJIB30BaTh UX JJIA TOUCKA TpaHsakmuii [[:Kopaxa
Bneiika mo ero TeryIiuemMy cueTy. Bo-1epBBIX, HAXOAUM YHUKAJIbHBINA UAEH-
Tudurarop xopaxa Brefika B rabauie customer. 3aTeM CTPOKY B TabauIie
account, crombern cust_id KOTOpPOIi COAEPIKUT YVHUKAIbHBIH UASHTUMUKATOD
Hxopmxa, a crondern product_cd cOOTBETCTBYET CTpOKe Tabmaumer product,
cTonberm name KOTOPOH colep:KUT sHadeHnue "Checking . Hakorerr, B Tabaure
transaction HaXOAUM CTPOKHU, cTosnbem account_id KOTOPHIX COOTBETCTBYET
VHUKAJIHbHOMY HAeHTH(GUKATOPY M3 TAOMUIIEI account. BosMosKHO, Bce BTO
KaKeTcs CI0KHBIM, HO C IOMOIIBIO A3bIKa SQL MOKeT OBbITH OCYIIEeCTBIEHO
OMHOM-eAUHCTBEHHOU KOMaHA0H, KAK BBl BCKOPE VBUUTE.

HemHoro TepMnHonorun

B mpeasiaymiux pasaenax OblIW BBeAeHB HEKOTODPEIE HOBbIe TEPMHUHBI, IO-
STOMY TIpUBeZeM Koe-Kakue popMalbHEBIe onpeaeneHua. B tabmx. 1.1 npu-
BeJleHbl TEDMUHEBI, HCIONB3yeMble B JaHHO KHUTe, U UX OTpeae e Hunsd.

Tabauya 1.1. Tepmunsl u onpedenenus

Tepmun | Omnpegenenne

CyuraocTs (entity) To, uTo IpeAcTABAAET MHTEpeC AJA IoJb3oBaTenael 6a-
3Bl JAHHKIX, HAIPUMeD KJAMEeHTHl, 3aI4acTH, reorpadu-
YeCKoe IOJI0MKeHNe U T. 1.

Cronber (column) OTaeabHBIN 3JIEMEHT JaHHBIX, X PAHAITHHCA B TabauIe.
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Tepmun Omnpegenenne

Crpoka (row) Ha6op cT016110B, KOTOPHIE BMECTE MOJTHOCTHIO ONIHCKHIBA-
0T CYI[HOCTh WM HEKOTOpPOe NeHCTBUE, IPONU3BOAUMOE
HaJ cyIHOCThIO. TaKike HasbIBaeTCA 3anucwio (record).

Ta6auia (table) HaGop cTpok, XpaHAmuiica B NaMATH (HEIOCTOAHHAA
Tabauna) UIM HA IOCTOSIHHOM 3aIll0OMHHAIOIIEM YCTPOM-
cTBe (IOCTOAHHAA TabauIla).

PesyapTupyomtuii Habop | Ipyroe HasBaHMe HEIOCTOAHHON TabINIIBI, OOBIYHO AB-

(result set) JaAmoteiics pesyabraToM SQL-3ampoca.
TIepBUYHEIN KAI0Y OnuH nau Gosee cTOAGIOB, KOTOPhIE MOMKHO HCIIOJIb30-
(primary key) BATh KAK YHUKAJIbHBINA HAeHTUDUKATOD AJAA KaKIoi

CTPOKH TaBJUIIBI.

Bremuwnii K104 Onus unu 6Gonee cToaAGLOB, KOTOPHIE MOYMHO COBMECTHO
(foreign key) HMCIIOJb30BATh AJA UASHTUPUKALIUY OJHOH CTPOKH APY-
ro# TabJIMITHI.

Y10 Takoe SQL?

IToMmuMo onpefieeHEUs PeNATHOHROH Moaenu Koan mpeaIosKui A3bIK I
paboTHl ¢ JaHHBIMHU B PENANUOHHBIX Tabmunax, mHasBamHBIH DSL/Alpha.
Bcerope nocne nybnukanuu craTbu Koaaa 8 IBM 6n11a oprannsoBaHa IpyIl-
Ta AJs1 co3MaHusA IPOTOTHUIA sI3BIKA Ha 0ase ero uieii. Ora rpynna paspabdo-
Taja yopomnierHyio Bepcuio DSL/Alpha, xoTopyio HasBanu SQUARE. B pe-
s3yabTaTe ycoBepineHcTBoBaEUA SQUARE noasunca azsik SEQUEL, Koro-
DBl B KOHITE KOHITOB noaydui umMd SQL.

Ceituac SQL pazMeHAN 4eTBEPTHIH AECATOK, IPETEPIEB 3a CBOA BEeK MHO-
sKecTBO usmeHeHnuii. B cepegune 1980-x HamuonanbHBINA UHCTUTYT CTAH-
maprusanuu CIITA (American National Standards Institute, ANSI) mauan
paspabaTbIBaTh IePBBIH cTaHAAPT A3bIKa SQL, KOTOPHIH 651 ONYOINKOBAH
B 1986 r. lanbpHeiimue 1opaboTKU OBIJIN OTPAKEHBI B CIEIYIONINUX BEPCHU-
ax craggapra SQL (1989, 1992, 1999 u 2003 rr.). Hapsaay ¢ ycoBepIleHCT-
BoBaHHeM 6a30BOT0 A3BIKA B SQL mOABUINCH U HOBBIE BO3MOYKHOCTH IS
obecmeueHNA 00HEKTHO-OPHUEHTHPOBAHHON PYHKITMOHAIHHOCTH.

SQL ugeT pykKa 06 pyKY ¢ PeJSAIHUOHHON MOJeNbI0, TOTOMY UTO PE3YIbTaTOM
SQL-zanpoca ABiAeTcA Tabaumna (B JaHHOM KOHTEKCTe TaKKe HasblBaeMas
pesyavmupyrwium natopom). Takum o6pazoM, B pelAUOHHOH 6a3e JAHHBIX
MOXKHO CO3/aTh HOBYIO ITOCTOAHHYIO TabJIUITY, TPOCTO COXPAHUB PE3YIbTH-
pyiomniui Habop 3ampoca. AHAJOTMYHO B KaYeCTBe BXOJAHBIX JaHHBIX 34IIPOC
MOJKET HCIIOJb30BATh KAK MTOCTOAHHBIE TAOJIUIBI, TAK U PE3YJIbTUPYIOMNINE
HaOOPHI APYTUX 3a0POCcoB (IoApo6HO 5T0 OYAET paccMOTPEHO B rIase 9).

N nocnenree 3ameuanue: SQL He aKPOHUM (XOTA MHOTHE HACTAWUBAIOT, YTO
9T0 cokparierue oT Structured Query Language (CTpyKTYpUpOBaHHBIH
A3BIK 3ampocoB)). HasBaHue »TOTO A3BIKA TPOU3HOCUTCA 0 OYKBaM (T. e.
«S», «Q», «L»)unu xkakr «sequel» (cukxse).
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Knaccbl SQL-BblpaXkeHUn

Aspix SQL pasdéuT HA HECKOJIBKO OTAEeIbHBIX YacTeil. B tagHO#N KHUTre Oy YT
paccMoTpenbl: SQL-BRIpasKeHU YIpaBJIeHNUI cXxeMoil aunHsIX (SQL schema
statements), npegHasHAYeHHABIE IJIA ONpeAeIeHUA CTPYKTYD JaHHBIX, Xpa-
HAMUXCA B 0ase HJaHHBIX; SQL-BEIpaskeHua AJA padoThl ¢ JaHHEBEIME (SQL
data statements), mpegHasHauYeHHBIE A1 PAOGOTHI CO CTPYKTYPAMU JaHHBIX,
paHee ONPEeJIEHHBIMY C TOMONIBI0 SQL-BhIpaskeHMi YIIPABJIEHUA CXEMOM;
SQL-BeIpakeHUdA yOpaBJIeHUA TPAaHBAKIUAMU, IpeAHA3HAUYEHHBIE AJIA Ha-
yana, 3aBepIlieHusd W OTKaTa TpaH3aKIui (paccMaTpuBailoTcs B riase 12).
Hanpuwmep, HoBas Tabauiia 6as3sl JaHHBIX CO3aeTcsd ¢ TOMOIb0 SQL-BBIpa-
JKeHUs YIOpaBJeHUs cXxeMo# create table (cos3maTb TabiMHITY), a 4TOOBI 3a-
TIOJIHUTH €e JaHHBIMHU, ToTpedyeTca SQL-BeIpaskenue A1 pabOTH ¢ JaHHBI-
Mu insert (BCTaBUTH).

Yro6HI aTh OpeAcTaBIeHNe 06 9TUX BHIPaKeHUAX, MpuBeaeM SQL-BIpake-
HIe YOpPaBJeHUA CXeMOii, cosaaroree TabJIUIy corporation (kopmopamnus):

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

OTo BEHIpaKeHHe co3JaeT TabMIUImy ¢ ABYMs CTONOIaMu, corp_id u name, Tae
cTonberr corp_id ompeAeseH KaK MEePBUYHBIA K04 Tabmumnbl. ITogpobuas
uH@OPMAUA O JTaHHOM BBEIpakeHUU, HapuMep AocTynHbkle B MySQL Tu-
OBl JaHHBIX, IPUBOJUTCA B caeayiomniei riase. Teneps paccmorpum SQL-
BEIDasKeHUe AJA paboTh ¢ JaHHBIMH, KOTOPOE BCTABJAET B TAOIUIY COrpo-
ration sanmch ana koponopanuu Acme Paper Corporation:

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

9To BEIpaskeHUe A00ABJIAET B TAOMUITY COrporation CTPOKY co sHaUeHHEeM 27
B cTonbIe corp_id u sEavyeHneM Acme Paper Corporation B cTomnfIre name.

Hakoner, mpuBegeM IPOCTOe BBIpaskeHue select (BHIOPaATh) AJA M3BIeYe-
HUS TOJBKO UTO CO3AAHHBIX TaHHBIX:

mysgl< SELECT name
-> FROM corporation
-> WHERE corp_id = 27

e +
| name |
e +
| Acme Paper Corporation |
e +

Bce snemenTsr B, cosgarHbie mocpeacTBoM SQL-BEIpaskeHUH YIIPABIeHUA
CXeMoOl, XpPaHATCA B CIeNUaJIbHOM Hafope TabiuI, KOTOPHIH Ha3blBaeTca
cnosapem dannsvix (data dictionary). Bee sTu « 1anHbIe 0 6a3€ TaHHBIX » Ha-
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3BIBAIOT Memadanubimu (metadata). K rabrunam croBapsa JaHHBIX MOXKHO
JeJIaTh 3alIPOCHI ¢ IOMOIILIO omepaTopa select, B TOUHOCTH KaK K CO3JaH-
HEIM BaMmu Tabaunam. Takum o6pasoM, TEKYIUEe CTPYKTYPHI JAHHBIX, Pa3-
BepEYTHIe B B/l BO BpeMsa BEINOJHEHUA, CTAHOBATCA JOocTynHbBIMU. Hanpu-
Mep, ecJIu TpebyeTca co3aTh OTYET O HOBBIX CUETAX, OTKPHITHIX 34 IIOCTe]-
HUH MecdAll, MOXKHO KeCTKO 3aKOAUPOBATEH U3BECTHEIE HA MOMEHT Halluca-
HUA OTYeTa MMeHa CTOJOIOB Tabiummbl account smbo cAesaTh 3ampoc
K CJIOBapIO JaHHBIX, IOJYYUTH TEKYIIUHA HaOOp cTONOMOB U JUHAMUYECKH
TeHEePUPOBATH OTYET IIPU KAK/OM BHIIIOJHEHUU.

JlanHasa KHUTA MOCBAIIeHa TJIaBHBIM 06pa3oM TOHM 4acTH A3BIKA Iy pado-
THI C JAHHBIMU, K KOTOPOH OTHOCATCS KOMaHAR select, update (00HOBUTSH),
insert m delete (yaanuTh). SQL-BrIpakeHUA YIOIPaBIeHUA CXeMO# paccMOT-
PeHBI B raBe 2, rie cospaerca BJl, ncrmonb3yemMaa B nmpuMepax JaHHOH
KHUTH. Boob111e roBop:a, SQL-BrIpaskeHUsT YOPaBIEHU CXeMO He TpeOyIoT
oco0oro BHUMAaHUs, 34 UCKJIIOYeHUEeM X CUHTAKCHUCA, TOTAA KaK vV SQL-BHI-
pakeHHUH AJA pabOTHI ¢ JaHHBIMU (XOTd UX U HEMHOT'0) €CTh Macca HIoaH-
COB, HYsKJAIOTINXCA B TOAPOOHOM u3ydeHUH. [losTOMY OOMBITMHCTBO TIaB
JaHHONH KHUTU TOCBATIEHB SQL-BRIpaKeHUAM AJd PabOTHI ¢ JaHHBIMH.

SQL: HenpoueaypHbIN A3bIK

Ecnu B mponiiioM BaM OPUXOAUIOCEH PabOTaTh ¢ A3BIKAMU TPOrPaMMUPOBA-
HUsA, BBl IPUBBIKJIU K OTMHCAHUIO TMEePEeMeHHBIX M CTPYKTYD AAHHBIX, HC-
TTOJIB30BaHUI0 yeroBHOM soruku (if-then-else), MUKINYECKHUM KOHCTDYK-
nuaMm (do while ... end) u pasgesneHuio Kojga Ha HeGOMBIINEe MHOTOKPATHO
HUCTIONb3yeMble 4acTu (00beKThI, QYHKIINHN, Tpomeaypsl). Kox mepenaercs
KOMIIHUJIATOPY, U PE3YJIbTUPYVIONINH UCIOJIHAESMBIH KO/ feJlaeT B TOYHOCTHU
(my, He Bcerja 8 moYHOCMU) TO, UTO BbI 3amporpaMmupoBain. C KakuM ObI
A3BIKOM IIPOTpaMMUIPOBaHus HU paboranu, Java, C#, C, Visual Basic unu
JMIO0BIM IPYTUM npoye0ypHbLM A3BIKOM, BBI IIOJHOCTHIO YIIPABIAeTe qeiicT-
BuaMu nporpaMmbl. C SQL, ogHEaK0, TOHAZOOUTCS OTKA3aThCA OT IPUBHIY-
HOTO KOHTPOJISI HaJ BBITIONHEHWEM, IIOTOMY 4To SQL-BBIpasKeHUs oIpeje-
JSIOT HeOOXOAUMBIe BXOAHEIE M BEIXOAHBIE JaHHBIE, 4 CIIOCO0 BHIIOIHEHUST
BHIpaKeHUA 3aBUCUT OT KoMOoHeHTa MexarusMa CYDB]I (database engine),
HassIBAeMOT0 onmumusamoponm (optimizer). Pabora omTuMmsaTopa 3aKJIioO-
YyaeTcda B TOM, YTOOBI paccMOTPeTh SQL-BhIpaKkeHne U ¢ yIeTOM KOH(MUrypa-
TUH TAOJIUIT U JOCTYIIHBIX UHAEKCOB IPUHATDH PelieHne o caMoM 3G heKTHuB-
HOM TOYTH BBITIOJHEHUA 3ampoca (HY, He Bceraa camom s>hdeKTHBHOM).
BonpmiunacTBo CYB]] M03BOMAT NPOTPAMMUCTY BIAUATH HA PENIeHUA OIITH-
MH3aTOpa ¢ IOMOIIBI0 nodcka3ox onmumuzamopy (optimizer hints), Ha-
TIpUMeDp IPeIIoKeHNH 0 UCITOJIb30BaHUI0 KOHKPETHOTO HHAeKca. OOHAKO
OOJBIIMHCTBO TOMb30oBaTeNeil SQL HuKorTAa He J00epeTcda M0 STOT0 YPOBHS
CJIOXKHOCTH U OYJeT OCTaBIATH MOAOOHBIE TOHKOCTH agiMuHUCTpaTopam B
WUJIH CTIeIUANNCTAM 10 BOIPOCAM IPOU3BOIUTEIHLHOCTH.

CrenoBaTenbHO, ¢ SQL nucaTh MOJTHBIE IPUIOXKEHUA He ToJNyduTcda. Eciu
TpebyeTcs co3JaTh YTO-TO CJIOKHEe IPOCTOro clleHApHUA AJIA PaboThI ¢ OI-
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peleleHHBIMU JAHHBIME, TOHAAOOUTCSI HHTETPUPOBATE SQL co cBoUM Jfo-
OMMBIM $3BIKOM TIpOorpaMMHUpoOBaHHs. HeKoTophle TpousBoauTesnu 6as
JaHHBIX coeJalu 3To 3a Bac, Hanpumep Oracle ¢ sspikom PL/SQL unu Mic-
rosoft ¢ TransactSQL. Braromapsa stuMm sisbikaM SQL-BhIpakeHUA A pa-
OOTHI ¢ JAHHBIMHU SIBJAIOTCSA YACTHIO TPAMMATHUKHM S3bIKa IPOTPAMMUPOBA-
HUS, YTO TO3BOJISAET CBOOOIHO MHTETPUPOBATE 3ampockl K Bl ¢ mpomeayp-
HBIMYA KoMaHgaMu. OJHAKO IIPU NUCIIOJb30BAHUYU He XapaKkTepHOro aad Bl
SA3BIKa, TAKOTO KaK Java, IJd BEITONMHeHnA SQL-BeIpaskeHuil moHago0uTCAa
crnenuajJbHOE CpeJcTBO. HeKoTOphle U3 3TUX NMPOTPAMMHBIX CPEACTB IIpe-
JoCcTaBIATCA npousBoauTenamu BJl, Toraa Kak Apyrue co3AalTCA CTO-
POHHHUMH OPOUBBOAUTENAMHU WU paspadoTunxamMu IIQ ¢ OTKDPBITHIM HC-
XOAHBIM KofaoM. B Tab6s. 1.2 mokasaHbsl HEKOTOPEIE JOCTYIHBIE BapUAHTHI
uHTerpupoBanua SQL B KOHKpeTHBIE A3BIKYU IPOTPAMMUPOBAHUA.

Tabruya 1.2. Cpedcmea unmezpupogarus SQL

SI3bIK IIporpaMmMHOE CPEICTBO

IPOTPAaMMHPOBAHUSA

Java JDBC (Java Database Connectivity) (JavaSoft)

C++ RogueWave SourcePro DB (MECTPYMEHT CTOPDOHHUX IIPOU3-

BoguTeneil maa coegmHenuda ¢ BJl Oracle, SQL Server,
MySQL, Informix, DB2, Sybase u PostgreSQL)

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

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

Ecnm TpebyeTcsa TONMBKO MHTEPAKTUBHOE BHIMONMHeHHe SQL-KOMaHI, Kai-
OBl mpousBoAuTeNb Bl 00ecmednBaeT KaK MUHUMYM OPOCTOH HHCTPYMEHT
nepegauu SQL-romara mexarusmy CYB]I u npocMmoTpa pe3yasTaToB. Bosb-
MINHCTBO IPOMBBOAUTENEHA MpeJIaraeT Takske rpadudecKuii MHCTPYMEHT,
B OIHOM OKHE KOTOPOT0 BBOAATCA SQL-KOMaH/AbI, a B APYTIOM BEIBOAATCS pe-
3YJIbTATHI UX BBHIMOJIHEHUA. [IOCKOJIbKY IPUMEDH! JaHHONH KHUTH paboTaoT
¢ Oasoli manueix MySQL, An14a s3amycka OpUMepOB U (GOPMATHPOBAHUA pe-
3yNBTATOB A 0YAY UCIIONB30BATEh YTUINTY KOMaHIHOU CTPOKH mysql.

Mpumepsbl SQL

Panee B a0l rmaBse g obemian moxkasaTh SQL-BEIpaskeHue, BO3BpAIlaoIiee
BCe TpaH3aKIUU TeKymiero cuera I:xopa:xka Brnefika. He 6ymzeM TAHYTS,
BOT OHO:

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

FROM customer ¢ INNER JOIN account a ON ¢.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 ¢. fname = "George’ and c¢.1lname = 'Blake’
AND p.name = "checking’;

Bes munmianx Ha 5TOM sTame MOAPOOHOCTe: JAaHHBIA 3aNpOC UACHTADAIH -
pyeT B Tabmume account cTpokry I»xopmaxa Brnefika, a B Tabaume product —
CTPOKY C THIIOM cdeTa checking' (TeKymime pacxXoibl), B TabIHUITe account
HaxOJUT CTPOKY, COOTBETCTBYIOIIYIO JaHHONW KOMOWHAITUHU «KJIHEHT/THI
cyeTa», W BO3BpalllaeT YeTHIPE CTOJOIMa TabGaumbl fransaction AJsT Bcex
TpaH3aKIIAH 10 9TOMY cUeTy. Bce KOHITEIIITHH, IPUCYTCTBYIOIHE B JaHHOM
3anpoce (I MHOTHe APYTHe), 6YAYT pacCMOTDPEHBI B CIEAVIONIAX IJIaBax;
3ech MHe ITPOCTO XOTEJ0Ch T0KAa3aTh, KaK BBITJIAAE] OBl 3a1TPOC.

IIpeapiaymiuii 3ampoc COAEPIKUT TPHU Pa3HBIX 6.10ka (clauses): select, from
u where. IIpaKTHYecKH KaKABIH cHOPMHPOBAHHBIA BaMH 3ampoc OyaeT
BKJIIOYATh, 0 KpaifiHe#l Mepe, 5TH TpHU OJOKA, XOTA €CTh U Apyrue 6JI0KH,
IpUMeHsAeMble AJs 6ojiee CIOKHBIX Imejeli. PoJb KamaoTo U3 9THX TpeX
O6JIOKOB MOXKHO IPOJEMOHCTPHAPOBATD CIeAVIOIIAM 00pas3oMm:

SELECT /+ oaHa wnv Gonee cywHocTew =/ ...
FROM  /+ ogHo wnu bonee MecT =/ ...
WHERE /+ ynoBneTBopseTCs 0aHO unw Gonee ycnoswid =/ . ..

w? BoapumiumaeTBo peanusanuit SQL BOCIPHMHHUMAIOT TEKCT, PACIIOJIO-
" £ KEeHHBIH MEXJY TeTaMH /+ U =/, KAK KOMMEHTapHH
W g
1t

O6bIYHO epBas 3ajada IIPH CO3JAaHHAU 3alpoca — OIpPeAeNnTh, KaKkas Tad-
JUATa WX TabJIUOBI TOHAA06ITCS, a 3aTeM J00aBUTH UX B 60K from. [amee
Heo6XO0JHUMO OTCESITh JaHHBIEe 9THX TaOMHIl, KOTOPbIe He IOMOTYT OTBETHUTD
Ha 3anpoc. [[Js sToro B 6JI0K where BBOAATCS yciaoBusi. HakoHell, IpAHU-
MaeTcsl pelieHEHe O TOM, KaKHe CTOJOIB pasHBIX TabmauI TpebyeTcs u3-
BJIeYb, W OHH J06aBIsAOTCS B 6J0K select. BoT mpocToii mpuMep HMOHUCKA
BCeX KJIHNeHTOB 1o amuinu Smith (Cmur):

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

IToT 3ampoc BBIMOJHAET IOHUCK B TabJIHIle customer BceX CTPOK, CTOJIOeIl
lname KOTOPBIX COOTBETCTBYET CTPOKe Smith’, W BoaBpaIaeT CTOJOIIBI
cust_id m fname aTAX CTPOK.

Kpome cosmarusa 3anpocoB ¥ Bl Bam, ckopee Bcero, TpuAeTCs 3alIOJHATH
1 U3MeHATh faranble BJ[. BoT npocTo#l npuMep AoOaBIeHHsS HOBOH CTPOKH
B Tabaumy product:

INSERT INTO product (product_cd, name)
VALUES (°CD", ‘Certificate of Depasit’)

011, kaxeTcs, B ci1oBe «Deposit» omubxa! Hukaxkux npobieM. 3To MOXKHO
HCIPABUTH C IOMOIIBIO BEIPAXKEHUA Update:

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

O6paTuTe BHUMAaHNE, YTO B BEIpa’KeHUHU Update TOKe ecTh OJIOK where, Kak
U B BRIPasKeHUH select, TOTOMY 4TO Update HOJKHO 0OTOOPATH CTPOKHU, TO-
Je)karniue usMeHeHU0. B TaHHOM ciydae 3aaHO, YTO HOJKHEI OBITH U3Me-
HeHBI TOJNBKO Te CTPOKH, CTONMOMBI product_cd KOTOPBIX COOTBETCTBYIOT
cTpoke CD'. ITockombKY cToaOemnm product_cd sIBJAAETCS MEPBUYHBIM KJIIO-
YoM TabMuIbl product, caeayeT oKUIaTh, YTO BhIpakeHne Update M3MEHHUT
TOJMBKO OAHY CTPOKY (MW HU OAHOH, €CJW TaKOro 3HaYeHUA B TAOIUIlE
HeT). IIpu BrImomHEeHUH Ji000T0 SQL-BEIpaKeHU A PaboTHI ¢ JaHHBIMU
mexanusMm CYDB]l BEIBOAUT OTUET ¢ YKA3aHUEM TOT'0, CKOJIBKO CTPOK OBLIO
IOBEP:KEHO eT0 BozAeiicTBUO. Ecau ucnonbp3yeTcsa MHTEPAaKTUBHBIN UHCT-
PYMEHT, HallpUMeD V:Ke YIOMAHYTHIH HHCTPDYMEHT KOMAHIAHOU CTPOKU
mysql, 6yAeT IoTy4eHo COODIIeHNe O TOM, CKOJIBKO CTPOK OBLIO:

® BO3BpAallleHO BEIDAXKEHUEM select;
® CO03JaHO BBIpaXXeHUeM insert;

® U3MeHEeHO BBIpaXXeHUeM update;

® yJajleHO BEIpaxkeHUeM delete.

Ecnu ucnonesyerca OpomeAypHBIH A3BIK € OAHUM U3 YiKe YIOMAHYTBIX
IPOTPAMMHEIX CPEACTB, TO II0CJe BRIIONHeHNA SQL-BEIpaskeEUA A1 pado-
THI ¢ JAHHBIMU 9TO CPEJCTBO BKJIIOYUT BHI30B (DYHKIIUU 3alpoca dToi uH-
dopmanuu. B obniem, He MeniaeT IPOBEPATH 9TU JAaHHLIE, YTOOBl yOeAUTH-
¢, YTO BRIpaXKeHUe He CAesajlo HUUero HelpeABUAeHHOTO (HalpuMep, ec-
7y 3a0BITh BKJIIOUUTE B BEIpaskeHue delete 6JI0K where, 6YOYT YIAATeHEI Bce
CTPOKU Tabauns!).

Y10 Takoe MySQL?

Pensanuonnable 0as3bl JAaHHBIX OPOJAOTCS YiKe 0ojliee ABYX MeCATUIETHIH.
K caMBIM 3pesbIM 1 HOOYJIAPHBIM OIPOAYKTAM OTHOCSITCS:

¢ Oracle Database ot Oracle Corporation
e SQL Server ot Microsoft

e DB2 Universal Database or IBM

e Sybase Adaptive Server ot Sybase

e Informix Dynamic Server or IBM

Bce sTu cepBepnsl Bl mesnaroT mpuMepHO OJHO U TO Ke, XOTA HEKOTOPBIE
JIy4IIie OCHAIIeHBI A PaboTH ¢ OYeHb GONBIITUME MU BEICOKOTIPOM3BOIH -
TenbEBEIMH BJl. [Ipyrue aydiiie BeAyT ceba mpu padoTe ¢ 00beKTaMu, MU
o4YeHb OonbmumMu Gatinamu, unu XML-mokyMeHTamMu u T. 1. Kpome Toro,
04YeHb XOPOIIO0, YTO BCE BTHU CEPBEPHI COBMECTHUMEI ¢ MOCIEAHUM CTaHIap-
ToM ANSI SQL. 3T0 MOI0KUTEIHLHBIN MOMEHT, U S 003aTEIbHO IOKAXKY,
Kak nucaTh SQL-BBEIpaskeHUs, KOTOPble 6YAYT BHIIOMHATHCA Ha J000i us
9TUX mIaTdopM (c HeGOMPIINMHY U3MeHeHUAMHU UIHU BOOOTIIe 663 HUX).
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Hapsany c sTuM mociaegHne IATH JET B COOBIeCTBe CTOPOHHUKOB OTKPBITO-
TO UCXOJHOTO Kojda HabJomalach aKTHUBHAS AeATeNbHOCTH MO CO3TAHUIO
JKHU3HECToCcoO0HOI albTepHATHUBLEI KoOMMepUYecKuM cepBepaMm BJl. [IBa mau-
0oJlee pacmpoCTpaHeHHBIX cepBepa BJl ¢ OTKPBITHIM HCXOAHBIM KOIOM —
PostgreSQL u MySQL. Be6-catit MySQL (http://www.mysql.com) B HacTo-
AlTee BpeMdA 3aaByseT o 6osee yeM 6 000 000 ycTaHOBOK, UX CepBep AOCTY-
TeH 0ecIIaTHO, U 1 YOeAuJICsd, YTO CKAYaTh ¥ YCTAHOBUTD €TI0 YPe3BhIUaii-
HO mpocTo. [TosToMY s Pemniui, 4TO Bce IPUMEPH! AJId AaHHOH KHUTH OYIYT
BEITONMHATHCS Ha BJl MySQL (Bepcuu 4.1.11). Ina dopMaTupoBaHUSI pe-
3yJIBTATOB 3aIIPOCOB OYAET UCIONb30BaTHCA HHCTPYMEHT KOMaHAHOM CTpO-
ku mysql. [laxke ecnu BH yiKe paboTaeTe ¢ JPYTUM CEPBEPOM U BOOOIIle HE
OJIaHUpYeTe UCIoNb30BaTh MySQL, a1 peKOMeHAYIO YCTAHOBUTH IIOCHIEN-
HIOI0 Bepcuio cepBepa MySQL, 3arpy3uTh cXeMy U JaHHBIE IDUMepa U BKC-
IepUMEHTHUPOBATH C IPUMEPAMU 3TOU KHUTHU.

OaHaxko IOMHUTE, YTO:
9Ta KHUTA He 0 peanuzanuu SQL 8 MySQL.

Cropee, TagHad KHUTA CO3/aHa, YTOOB OOYUUTEH YUTATEIA cO3AaBaTh SQL-
BBIDAYKEHU, KOTOPHIe 6YAYT BEITOMHATHCI Ha MySQL u mocIeAHUX BepCu-
ax Oracle Database, Sybase Adaptive Server u SQL Server ¢ He6onbImumMu
U3MeHeHUIMH UJIN BoobIIe 6e3 HUX. BO3MOXKHO, IPU UCIOIH30BAHUU O] -
HOTO U3 YIOMSIHYTHIX cepBepoB IBM xsomoT y Bac 6yAeT 4yTh 60JIbIIIE.

Y1065 IO BOBMOKHOCTH COXPAHUTD KOJ N3 AaHHONH KHUTH IIaTdopMoHesa-
BUCUMBIM, S BO3JIEPKYCHb OT AE€MOHCTPAIMU HEKOTODHIX HHTEPECHBIX Be-
mieif, peasn30BaHHBIX B A3bIKe SQL n1a MySQL u He oCyIIECTBUMBIX B APY-
rux peanuzanuax BJl. Ho ana yurareneii, MiIaEUPYOOIUX TPOAOIKATD pa-
60Ty ¢ MySQL, HEKOTOpbBIE U3 9TUX BO3MOKHOCTEH pacCMOTPEeHBI B IPUJIO-
sKeHuu B.

JdononHuTenbHble UCTOYHUKN

0o61mian measb CAeAVIONIUX YeThIpeX TJIaB — MPpeAcTaBUTH SQL-BbIpasKeHusa
I paboThl ¢ AaHHBIMHU, YAEJIUB IPU 3TOM 0coboe BHUMaHNE TPEeM OCHOB-
HBIM OJIOKaM BbIpaskeHuA select. Kpome Toro, IpuBOAUTCSA MHOKECTBO
TTPUMEPOB, UCIONB3YIONINX 0aHKOBCKYIO cXeMy (0Ha IpeJcTaBjieHa B cje-
IVIOIIeli ToIaBe U 3aelicTBOBaHA BO BceX MpUMepax mAaHHoi kauru). Hazge-
0Ch, YTO IOCTOAHHOE UCIIOJIB30BaHUe OAHOMN U Tol e BJl mosBoiauT unra-
TeJI0 BHUKATh B CYTh IPDUMepa, He TPaTAd BpeMdA Ha M3YUeHUE IPUMeHse-
MBIX TaOJIUII.

TBepa0 YCBOUB OCHOBEI, C TOMOIIBI0 OCTABIIUXCS TJIAB BBl UBYUYUTE OO -
HUTeJbHBIe KOHIENIIHUHU, I0 60IbIIell YacTH He 3aBUCUMbBIE APYT OT ApyTa.
ITosTOMYy, CTOMKHYBINHUCH, ¢ KAaKUMH-TH60 TPYAHOCTSAMHU, BCETAA MOXKHO
IBUHYTHCS AAJbINe, a T03Ke IePednuTaTh IaBy. IlpouynTas KHUTY U Ipopa-
60TaB BCe IPUMEDHI, BB YBePEeHHO HOHAeTe K BepIInHaM MacTepcTBa SQL.
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[naea 1. HeMHOro ncropum

BoT HeCKONIBKO 3aCHTYKUBAIOIUX BHUMAHUA UCTOYHUKOB JIJIA YATATEJEeH,
JKeNaroIuX Y3HATh 60IbIIe 0 peNanunoHHbIX B]l, ICTOPUU KOMIBIOTEPU3H-
POBaHHEBIX cucTeM yaopaBierusa Bl unm a3sixe SQL:

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

K. H:x. de#iTr «An Introduction to Database Systems, Eighth Edition»,
Addison Wesley.!

K. O:x. ettt «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 « BBemeHue B cMCTeMBI 0a3 JaHHBIX » , 8-e u3ganue, Buabamce, 2005.



Co3paHwve n 3anosiHeHne 0a3bl AaHHbIX

B sTo#1 rmaBe mpeacTaBieHa nHbOpPMAaNud, HeobXxoAUMAasd A CO3JaHNUS Ba-
mieft mepsoii BJl, TabauUIl U acCOMUUPOBAHHBIX MAHHBIX, MCIOJIH3YEMBIX
B mpuMepax KHuUTrHU. Tak:Ke pacCcKas3hIiBaeTCA O PA3IUUYHBIX TUIAX JaHHBIX
1 00 UX MTPUMeHeHUHU Ipu cosdganuu Tabaum. ITocKoIbKY ITpUMEDPHl KHUTHU
BeImonHAIOTCS Ha CYBJ MySQL, 3aech HabnogaeTcsa HeGOMbIIIOe cMelle-
HUe aKIeHTOB IPEJCTaBJIAEMOTO MaTepuajga B CTOPOHY BO3MOYKHOCTEH
u cuHTaKcuca MySQL, HO GOJMBIITUHCTBO KOHITETIITUH IPUMEHUMBI K J1000-

MYy cepBepy.

Co3zpaHue 6a3bl paHHbIX MySQL

Ecnu B Bamiem pacnopsaskenuu yxke ectsb CYBI MySQL, MOXHO BBIIIOJ-
HSATH IPUBEJeHHbIe HUKe HHCTPYKITNY, HaunHadA ¢ 1. 8. Ho He 3abnIBaiiTe,
YTO 5Ta KHHUTra opueHTHUpoBaHa Ha MySQL Bepcuu 4.1.11 unu 6osee mosm-
HUX, IOATOMY €CJIH BBl HCIIOJb3yeTe 60osee paHHIOI BEPCUIO, CKOpee BCero,
He TToMeIIaeT 00HOBUTH €€ UJIU YCTAHOBUTE APYToil cepBep.

Creayronie HECTPYKIIUYU OTPAXKAIOT MUHUMAJILHBIH Habop AeficTBUi, He-
00X0AUMBIX AJIA YCTaHOBKHU cepBepa MySQL Ha KoMmMmbloTepe, padoTaro-
meM nof yupasiaeaueM Windows, co3ganusa 6a3bl JaHHBIX U 3aTPY3KHU TeC-
TOBBIX JAHHBIX JJIs 3TOI KHUTH:

1. CrauatiTe MySQL Database Server (Bepcuu 4.1.11 unu 6osee mosareii)
¢ http://dev.mysql.com. Ecnu cepBep NIaHUPYETCA UCIONB30BATH TOJIBKO
o1 obydeHus, ckadaiiTe Essentials Package (OcHoBHOII maKeT), BKJIO-
YaoNui TOMBKO IMMUPOKO UCIIOJIb3yeMble HHCTPYMEHTHI, a He Complete
Package (Ilonusrii naker).

2. JIBOUHBIM MIEIYKOM I10 3aTrPYKEHHOMY (haiijIy 3alIyCTUTE IPOIECC YCTa-
HOBKH.
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10.

11.
12.

13.

. YcTaHOBHUTE cepBep, UCMOJb3Ys BapuaHT «typical install» (o6srumas ye-

TAHOBKA). ¥CTAaHOBKA AOJKHA MPOHTH OBICTPO U 6€300JIe3HEHHO, HO He
cTecHANTECh o6paniaThesa K OHJIAHHOBOMY DPYKOBOJACTBY IO YCTAHOBKE
(http://dev.mysql.com/doc/mysql/en/Installing.html).

. Ilo 3aBepIIeHn YCTAaHOBKH, IIepeJ TeM KaK HaXaThb KHOIIKY 3aBepIie-

Huda, ybegurecs, uro draxor Configure the MySQL Server now (Kordury-
pupoBaTh cepBep MySQL ceiiuac) ycTaHoOBJIeH. JITO HYKHO, YTOOHI 3a-
nycruicsa Configuration Wizard (Macrep KoHbUTYpaIum).

. ITpu sanycke Configuration Wizard Bri6epuTe meperamouarens Standard

Configuration (CrarzaprEas KoHGUIYpaAMUa) U 3aTeM YCTAHOBUTE (drak-
ku Install as Windows Service (YcranoBuTs kak cny:xk6y Windows) u Inclu-
de Bin Directory in Windows Path (Brxrouurs xaramor Bin B nyThs moucka
Windows).

. Bo BpeMs KOHGUTYpHUpPOBaHUA BaM OyIeT IPeAI0KeHO BEIOPATh Mapojb

AJIsA IIPDUBUJIETHPOBAHHOTO IIOJIB30BaATEIA root. He 3a6y,1:[b're 3anucaTb
II1apoJjb, OH HOHa,Z[OﬁI/ITCH II03XKe.

. OrrpofiTe KoHcONb (¢ momombio Start—Run—Command (Ilycxk— Beimou-

aHuTh—Command)) u U3 KOHCOJU 3aPETUCTPUPYATECHh KAK TPUBUIETHPO-
BaHHBIN MOJH30BATENb C TOMOMIBbI0 KOMaHIBI Mysql -u root -p. Bam 6yaer
TIPeAJIOMKEeHO BBECTH apOJIb, ITOCJ]e STOTO MOSABUTCA TOACKA3Ka mysql>.

CosgmafiTe HOBOTO TOJb30BaTeNA 0a35l JaHHBIX. 1 cO37aT TOMB30BaTENA
Irngsql ¢ momomipio KoMaHABI grant all privileges on «=.x to "lrng-
sql @ localhost ™ identified by "xxxxx'; (3éaMeHHUTe xXxXx IapOJIEM, KOTO-
pBI# BEIGPAIH AJA STOTO MOJIb30BATENA).

. 3aBepIlIUTe CeaHC ¢ TTOMOMILIO KOMAaHABI qUit; (BBIATH) M 3aperuCcTpHU-

pyiiTech M3 KOHCOJU KaK HOBBIH [I0OJH30BATENb IOCPEJCTBOM KOMAaH/BI
mysqgl -u 1rngsqgl -p.

CospafiTe 6asy ganusix. I cosgan BJl «bank» (faHK) ¢ TOMOIIBIO BEIPAa-
KeHUd create database bank; .

BrioepuTe HOBYI0 Bl ¢ TOMOIIBI0 BEIPAMKEHUA Use bank; .

CrauaiiTe TecTOBBIE AAaHHBIE AJA 9ToM KEUru. Paila MoKHO HalTH Ha
catite learningsql B pasgene Examples (DpuMeps1) 4a faHHON KHUTU.

N3 uscTpyMeHTa KOMaHAHON CTPOKU mysql ¢ IOMOIIBI KOMAHIEI
source (MCTOYHUK) 3aTpy3uTe JaHHEBIE U3 3aKadaHHOTO daiina, Hanpu-
Mep source ¢:\tmp\learning_sql.sql. BmecTo nyTu c:\tmp\ yKakuTe Ka-
TAJIOT, B KOTOPOM HaXOAUTCA CIIEHAPUH C TECTOBBIMU JaHHBIMHU.

Teneps y Bac AoJKHa ObITH pabdouas B, samonHeHHas BceMU TaHHBIMH,
Heo6XOoJUMBIMH AJIsI IPHAMEPOB JaHHON KHUTH.

NHCTPYMEHT KOMaHaHOW CTpokn mysql

ITpu BEI30Be MHCTPYMEHTa KOMAHAHOHN CTPOKU mysql MOXKHO 3aJaTh UM
IOJI30OBATENA U UCTIOJIb3yeMyto BJI:
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mysgl -u 1rngsgl -p bank

Bymer samporieH Bamll mapoJb, W 3aTe€M MOOABUTCSA OPUTJIAIIeHHe mysql>,
C TTOMOTITHI0 KOTOPOTO BEI CMOKeTe co3/1aBaTh SQL-BhIpaskeHUsT U IPOCMAT-
PHUBaThb Pe3yJIbTATHI UX BHITONHeHUA. Hanpumep, 4ToOb Y3HATH TEKYIIHUe
JaTy 1 BpeMs, MOKHO BRIIOJHUTD CAEAYIONIUI 3ampoc:

mysgl> SELECT now( );

S +
| now( )

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

1 row in set (0.01 sec)

Dyrrnua now( ) — 3To BecTpoeHHada dyarnua MySQL, BozBpamaromniad Te-
Kymue gaTy U BpeMdA. Kak BUAWUTe, HECTPYMeHT KOMaHAHOHN cTporu mysql
dopMaTupyeT pes3yJIbTATHI 3alIPOCOB, IOMEINAA UX B IPAMOYTOJIbHUK, 04eP-
YeHHBIA CUMBOJIaMU +, - U | . BeIBeAs Bce pesyAbTaThl (B JaHHOM CJIy4ae 5TO
BCEro OJHA CTPOKAa), MECTPYMEHT KOMAaHJHOU CTPOKH mysql MOKaXKeT KOJIH-
YeCTBO BO3BPAIEHHBIX CTPOK W AJUTEJIHHOCTb BBINOJHEHUA BhIPpAKEeHUS
SQL.

3aBepIIuB paboTy ¢ UHCTPYMEHTOM KOMaHAHOHN cTpOKU mysql, A BO3Bpa-
OIeHUs B KOHCOJb IPOCTO BBeAUTE quit; uam exit;.

O nponyuweHHoM 6noke from

IIpu paboTe ¢ HeKoTOPEIMHU cepBepamu BIl Hemrb3s co3HaTh 3anpoc 6e3
6moxa from (u3), B KOTOPOM JOJ:KHA OBITH YKasaHa 1o Kpafineil Mepe
ogua tabauna. Oracle Database — umenmo Tawxoii cepBep. aa Tex
caydaeB, Korjaa TpebyeTcsa TOJIbKO BeI3BATh HyHKITUIO, Oracle mpegoc-
TaBasgeT Tabauiy dual (IBoiicTBEHHAA), COCTOSANIYIO BCETO U3 OJAHOTO
cronbma dummy (MaKeT), KOTOPBIH COMEePIKUT BCErO0 OMHY CTPOKY AaH-
HBIX. Jna obecmeuerus coBmectuMocTu ¢ Oracle Database MySQL
TOKe TpefocTaBisdeT Tadbmumy dual. CremoBaTenbHO, TPEABIAYITAH
3aIIpoc TeKYIUX JaThl 1 BpeMeHHU MOKHO OBLI0 OBl HATIHCATD TaK:

mysgl> SELECT now( )

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

1 row in set (0.01 sec)

Ecnu Bu1 He paboraeTe ¢ Oracle u BaM He HY»KHa COBMECTHMOCTDH
¢ aroit CYB]I, Tabaumy dual MOMKHO IOJTHOCTHIO UTHOPHUPOBATE.
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Tunbl gaHHbIX MySQL

Boo6me rosopsi, Bce monyaspHEIe cepBephbl BJl 0061a7af0T ¢cI0COBHOCTHIO
XPaHUATH OJHHU U Te 2Ke THIBI JAaHHLIX, TAKHE KaK CTPOKH, JaThl U YHUCIA.
O6BIYHO UX pa3JIdYHe 3aKII0YAETCS B BO3MOXHOCTHA XPAaHEHUS CIIEHATb-
HBIX THIOOB JaHHBIX, HanpuMmep XML-I0KYMEHTOB, HIH O4YeHBb OOJBIIHX
TEeKCTOB, UJIH ABOUYHBIX JOKYMeHTOB. IlocKONIBKY faHHAS KHHUTA SBJSIETCS
BBegenueM B SQL u 98 % Bcex cTonbIIOB, KOTOPBIE BBl KOTJa-TU00 BCTpe-
TUTE, OYAYT MPOCTHIMH THIAMH JAHHBIX, MBI PACCMOTPHM TOJBKO CHM-
BOJIbHBIE, YACJIOBEIE X BpeMeHHEIe TAIBI JaHHBIX.

CumMmBOJIbHbIE JaHHbIe

CHUMBOJIbHEIE AAaHHBI€ MOT'YT XPAaHUTHCA KaK CTPOKH (bHRCHpOBaHHOfI HIHA
HepeMeHHOfI AJIHHBI. PaSHI/IIIa 3aKJII09aeTcd B TOM, 4YTO CTPOKH (bI/IRCI/IpO'
BaHHOHU JAJHHBI CIIpaBa JOOOJHATCA HpOﬁeJIaMI/I, TOr'/la KaK CTPOKH IIepe-
MeHHOH AJHHBI — HET. HpI/I OIIpefesIeHu CTOJ16H3 CHMBOJILHOTO THIIA HEe00-
X0AUMO 3aaaThb MaKCHMAaJbHBIA pasMep COXpaHHeMOfI B HEM CTPDOKH. Ha-
OpHUMEDP, €CJIHU OpearogaraeTcd XpanuTh CTPOKH ,Z[JIHHOfI A0 20 CHMBOJIOB,
MO2KHO HCIIOJb30BaTh JH000€ U3 STUX OIHACAHUM:

CHAR(20) /% CTpOKa OWKCUPOBAHHOW OMKHL */
VARCHAR(20) /» cTpoka nNepeMeHHown AnwHo »/

B HacToAmee BpeMsa MaKcHUMaJIbHAA JJIUHA 3TOTO THIA AAHHBIX COCTABISAET
255 cuMBOJIOB (XOTs B 6YAYIITAX BepCUSX OYAYT MONYCTHMBI O0Jee AJHH-
Hble cCTPOKH). [[J1s1 coxpaHeHUs 6oJiee AIUHHBIX CTPOK (TAKUX KaK coobre-
HAS 9JIEeKTPOHHOH MouThl, XML-I0KYMEHTHI U T. .) HCIIONb3YHATE OAUH U3
TEKCTOBBIX THOOB — tinytext (KpOMIeUHEBIH TeKCT), text (TekeT), mediumtext
(cpeaHUil TeKcT), longtext (AIUHHBIA TEKCT)), — pacCMaTPHUBAEMBIX B AaH-
HOM pasjieyie TMo3xe. B 00meM, TAN char DOAXOAUT AJA caydasi, Korja
B CTOJIOIe TpeAIoNaraeTcs XpaHUTh TOJBKO CTPOKH OAWHAKOBOH NIUHEI,
HaANpUMeED COKpAIlleHHbIe Ha3BaHUSA IOCYJapcTB, a TUII varchar — AJis CTPOK
pasHo# aiauHb. THIEI char | varchar o MWHAKOBO IPUMEHUMEBI BO BCEX OCHOB-
HBIX cepBepax BJI.

Korza peus uzget o npuMeHeHny THIA qaHHBX varchar, CYB]II Oracle
Database aBaserca uckiawouenueMm. [ToabsoBatenu Oracle mpy onu-
CAHUHM CUMBOJIbHRIX CTOJIOIOB IEPEMEHHOM IJHHEI JOJHHEI IPHUMe-
HATH THI varchar?.

HabGopbl cumBonos

B s13pIKax, HCHONB3YIOMIAX JATHHCKHUA andaBUT, HaOIpUMep B aHIJIHAHA-
CKOM, JOBOJIHLHO MAaJIO CHMBOJIOB, TO €CTh KAKJABIA CHUMBOJ XPAHHUTCS KaK
oguH O0aiT. B Apyrux sA3plKax, TAKUX KaK SIOHCKHHA U KopelcKHuil, MEHOTO
cuMBOJIOB. TakuM 00pas3oM, B HAX JJIs XPaHEHUs OJHOTO CHMBOJa TpebyeT-
cs HecKonbKo OaiiT. [TosToMy Takue HaGOPHl CUMBOJIOB Ha3bIBAIOT MHOZ0-
baitimosvimu Habopamuu cumeoros (multibyte character sets).
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MySQL MosKeT XpaHUTH JaHHBIE, HCIOJNb3Ys pas3Hble HabOpbl CMBOJIOB,
KaK OAHO-, TaK ¥ MHOT06aliToBEIe. IIpOoCMOTPETH MOAAEPsKUBAaEMbIE cepBe-
POM HaGOPHI CHMBOJIOB MOKHO C TIOMOTITHI0 KOMaHIBI SNow (IOKas3aTh):

mysql> SHOW CHARACTER SET;

o

Charset

latini
latin?
swe/
ascii
ujis
sjis
hebrew
tis620
euckr
koi8u
gh2312
greek
cp1250
gbk
latinb
armsciis8
utfs
ucs?
cp866
keybcs?
macce
macroman
cp8b2
latin7/
cp1251
cp1256
cpl1257
binary
geostds

+
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Big5 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 ASCIT

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
c¢p850_general _ci
hp8_english_ci
koi8r_general_ci
latini_swedish_ci
latin?_general_ci
swe7_swedish_ci
ascii_general_ci
ujis_japanese_ci
sjis_japanese_ci
hebrew_general_ci
tis620_thai_ci
euckr_korean_ci
koi8u_general_ci
gh2312_chinese_ci
greek_general_ci
cp1250_general_ci
gbk_chinese_ci
latinb_turkish_ci

armscii8_general_ci

utf8_general _ci
ucs?_general_ci
cp866_general _ci
keybcs?_general_ci
macce_general_ci

macroman_general_ci

cp852_general _ci
latin/_general_ci
cp1251_general_ci
cp1256_general_ci
cp1257_general_ci
binary
geostd8_general_ci

+
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Korga s ycramosus cepBep MySQL, B KauecTBe Habopa CUMBOJIOB, TpUMe-
HIeMOT'0 IO YMOJYAHUI0, OBIJ aBTOMATHUYEeCKH BRIOpaH latini. OgHaxo ama
KasI0T0 CUMBOJbHOTO cToa0ma B BJl MoKHO BEIOpaTh OTAENLHEBIN Habop
cuUMBOJIOB. MOKHO Jaske XpaHUTH pasHble HaGOPHl CUMBOJIOB B OAHOM Tab-
aurne. YTobsl Ipu ONMHCAaHUU CTONOMA BHIGpaTh HAOOD CHMBOJIOB, OTJIHY-
HBIH OT IPUMEHIEMOTO 10 YMOJYaHUI0, HaJ0 IPOCTO YKa3aTh OJUH U3 O -
JIep:KHUBaeMbIX Hab0OPOB CHMBOJIOB TOCJE OTTHCAHUA THIIA:

VARCHAR(20) CHARACTER SET utf8
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C MySQL mo:kHO TakKKe 3aJaBaTh HaGOp CHMBOJIOB IO YMOJYAHUIO IJISA
Beeif 6as3bl JTaHHBIX:

CREATE DATABASE foreign_sales CHARACTER SET utf8;

IToxkanyii, 4ya 03HAKOMUTEIBHON KHUTY 0 HafopaX CUMBOJIOB CKazaHo J0OC-
TATOYHO, HO eIlle eCTh TeMa JOKaJIn3auu, KoTopasd ropasgo mupe. Ecau Bl
nJIaEupyeTe paboTaTh ¢ HECKOJIBPKUMU Ha0OpaMU CHMBOJIOB UJIU UCIONB30-
BaTh HE3HAKOMEBIe HAGOPHI CHMBOJIOB, 00paTuTech K TAKUM KHUTaM, Kak
«Java Internationalization» (O’Reilly) unu «Unicode Demystified: A Pra-
ctical Programmer’s Guide to the Encoding Standard» (Addison Wesley).

TeKkcTOBbIE@ gAaHHbIe

Eciu my:XHO XpaHUTH JaHHLIE, AJISI KOTOPBIX HEe XBATHUT 255 CHMBOJIOB
cToJIOIla THUIA char WM varchar, BaM MOHAZOOUTCA OJMH W3 TEKCTOBBIX
THIIOB.

B Tabn. 2.1 moxasaHBI JOCTYIHBIE TeKCTOBBIE THUIIB U UX MaKCHUMaJbHBIE
pasMepshl.

Tabruya 2.1. Texcmogvle munst dannbix MySQL

Tun MakcuManabHOE YHCIO CHMBOJIOB
Tinytext 255

Text 65535

Mediumtext 16 777 215

Longtext 4294 967 295

BBIﬁI/IpaH TOT UJI UHOH TeKCTOBBIH THII, HeoﬁXO,Z[I/IMO IIOMHHTH CJIeaAVIOIIee:

e Ecum pasMep JaHHBIX, 3aIrpyXaeMBIX B TeKCTOBBIH CTOJI6€II, IIpeBbINIa-
eT MaKCUMAaJbHBIH pa3Mep OJId 9TOroO TUuIla, He IIOMECTUBIIINECA JaHHBIE
OTCEKATCA.

e B orauuwne or CTOJI6LIa THOAa varchar, IIPU 3arpyskKe JaHHBIX B TaKo#
CTOJI6€II HpOﬁeJIBI B KOHII€ CTPOKH HEe YAAJIAIOTCA.

e IIpu ucnonb30BaHUU CTOJOIOB THOA text I COPTUPOBKYU WU IPYIITIH-
POBKU HUCIOJH3YIOTCSA TOJIBKO mepBble 1024 6atiTa, X0Tsa Ipu HEOOXOAM-
MOCTH 5TO OTPaHUYUBAOIIEe 3HAUEHUE MOKHO VBEJIUYUTE.

¢ PasHble TEKCTOBBIE THUIIBI OPUCYIU HcKIUUTenbHO MySQL. ¥V SQL
Server aa 00JIBOINX CUMBOJIBHBIX JAHHBIX €CTh TOMBKO OJAUH TUI text,
a B DB2 u Oracle npumMensieTcst TUIO JaHHBIX oA HasBaaueM clob (Cha-
racter Large Object, 605108 CUMBOJBHBIH 00BEKT).

IIpu cosmanuu cTOaOIA A JAaHHBIX NPOM3BONLHOrO hopMaTa, HAIpPUMED
cTonbma notes (IpuMedaHud) AN XpaHeHUT HHGOPMAIIUU 0 B3auMoieiicT-
BUAX KJHUEHTa C OTAeJOM KJINEeHTCKOTO CepBHCA Balllell KOMIAaHUU, KOTO-
PVIO BAM He X0TeJOCh ObI OrPAHUYNBATL 255 cCUMBOJIAMIH, CJIedyeT BIOpaTh
T text miam mediumtext.
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[ ] B Oracle Database gonyckalores ctoabuni char o 2000 6aiiT u var-
char mo 4000 GaiiT. SQL Server MoKeT OIepupoBaTh JAHHRIMHU THIIA
char u varchar pasmepom xo 8000 6aiit. [TosTomy pu padoTe ¢ Orac-
le mau SQL Server moTpeGHOCTb B TEKCTOBRIX TUIIAX JAHHKIX ME€Hb-
e, yeM npu pabote ¢ MySQL. OnHako HaumHas ¢ Bepcuu 5.0.3
(B HacTOsIIlee BpeMs OHA IPOXOAUT GeTa-TecTupoBanue) MySQL 06-
ckaueT 00a 3THU cepBepa, IOCKOJIbKY MAKCHMAJbHLIA pasMep ¢Toa0-
IIOB THIIA char ¥ varchar B HeM gocTUrHet 65 535 6aiT.

UncnoBble gaHHble

XoTa u KaXeTcdA, 4TO XBaTHJIO OBl OJHOI'O YHUCJIOBOI'O THUIIa JaHHBIX C Ha-
3BaHHEM «numeric» (‘IHCJIOBOfI), BCe XK€ €CTb Pa3Hbl€ YHUCJIOBBI€ THIIBI, OT-
paxXawliue pasHable CII0oCOOBI HCIIONBL30BAHUS YHuceJ, KakK IIOKa3aHo HHXe:

Cm0ﬂ6eu, ﬂBJLﬂiOLquliCﬂ uuauicamopom nocmasKku 3axkasa noxkynaniejiio

Cronbern Takoro tuma, HaswsiBaemoro Boolean (6y.ie6), MOMKET cOIep-
*kaThb 0, 4TO 03Ha4aeT false (JI0KB) U 1, UTO O3HAYAET True (MCTHHA).

ITepsuyunwiil k104 014 mabauybl MPAH3aKyuil, zeHepupyemwvlil cucmemoil
OO0BIYHO HauyWHAETCH ¢ 1 U YBEJIWYHUBAETCA C MIaroM 1, BO3MOXKHO, HO
OYeHb OOJIBIINX 3HAUCHUH.

Homep no3uyuu 6 KAUeHMCKOIL 31eKMPOHHOI KOp3UHe 014 NOKYNoK

3HaYeHUSIMH CTOJIOIIA JaHHOTO THIA SABJIAIOTCS NOJOXKHATENbHEIE NeJble
yueyaa oT 1 go (Makcumym) 200 (g paHATOB IMIOTUHTA).

,ZIaHHbLe NO3UUUOHUPOBAHUA CBEPJUJBHOZ0 CNMAHKA 019 neuamuuvlx niam

BricoxkoTounbIe Hay4dHBbI€ HJIHA T€XHOJOI'HYEeCKHEe JaHHBbIEe 9acTO Tp66Y'
IOT TOYHOCTH IO BOCBMH J€CATHYHBIX 3HAKOB.

MySQL pacmosaraeT HeCKOJIbKMMHA PAa3HBIMH YACIOBLIMYA TUIAMHA JJIs Pa-
GOTHI C >TUMH (M MHOTHMH APYTUMH) BUAaMu nHbopmanuu. Hanbomnee dac-
TO YHUCJIOBBIE THUIBI UCIOJb3YVIOT AJIS XPAaHEHUs MeJbIx uyuces. Ilpu s3azaa-
HUHY OJHOTO U3 TAKUX TUIIOB MOJKHO TaKiKe YKa3aTh, YTO JaHHLIE 0e33HAKO-
8ble, TOT/Ia cepBep OYAeT 3HATH, YTO BCe XPAHAIIAECA B CTOJIOIE JTaHHEBIE He-
oTpUnaTenbHbIe. B Tabx. 2.2 moKasaHO OATH DPasHBIX THUIOB AAaHHBIX,
npefHa3HAUYEHHBIX AJIA XPAHEHU ITeJIBIX YUCET.

Tabauya 2.2. [[eavie munvt dannbvix MySQL

Tun JAuanazon 3HaYeHUH co 3HaKOM | [lHana3oH 3HaYeHHH 0e3 3HAKa

Tinyint or-128 10 127 ot 0 1o 255

Smallint oT -32 768 10 32 767 ot 0 1o 65 535

Mediumint |[oT -8 388 608 no 8 388 607 ot 0 1016 777 215

Int or -2147 483 648 ot 0 1o 4 294 967 295
no 2147 483 647

Bigint ot -9 223372036 854 775808 [oT 0 mo 18 446 744 073 709 551 615
009223 372036 854 775 807
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IIpu cosgarun cTon6IIa OAHOTO U3 MeNbIX TUIoB MySQL BRIAeIUT AIA Xpa-
HeHUS AAHHBIX COOTBETCTBYIONIee KOJMUYECTBO HNaMATH — oT 1 OafiTa ama
Tuma tinyint mo 8 6afiT ana bigint. IlosTomMy monbIiTafiTech TOXOOPATH THUI
JOCTATOYHOTO pasMepa AJA XPaHeHUsd caMoTo OOJBIIOTo M3 OpeAloarae-
MBIX Ynces 0e3 HeollpaBAaHHOr0 PACX0Aa IaMATH.

Ha uncen ¢ ninaBaroniei Toukoi (Takux Kax 3,1415927) mo:xHO BEIGPATH
OJUH U3 TUIOB, IPUBEAEHHBIX B Tabm. 2.3.

Tabruya 2.3. Tuns: 0annoix MySQL 0na wucen ¢ naagaoueil moikoi

Tun YucaoBoil TManason

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

Double(p,s)|or 1,7976931348623157E+308 no -2,2250738585072014E-308
n ot 2,2250738585072014E-308 10 1,7976931348623157E+308

Hdna Tuna ¢ nnaBaromeil TOUKON MOKHO 3aJaTh MmoyHocmy (precision) (06-
Iee JOTYCTHUMOE YHCJIO PaspsaaoB, KaK cIpaBa, TaK U CJIeBa OT AeCATHUYHON
TOUKH) U Macuimab (scale) (oTycTIMOE YHUCIIO PA3PAA0B CIIPaBa OT JeCATHY-
HO¥ TOYKIH), HO 9T TapaMeTPHI He ABJIAIOTCI 00s3aTeIbEBIMU. B Tada. 2.3
OHU TpeACTaBJEHBI KaK 0 U S. 3ajaBasi TOYHOCTb U MacmiTab AJs1 cToao1a,
MMEIOIeTo THUTI ¢ IJIaBalomlell TOUYKOH, Heo6X0AUMO TOMHUTE, UTO COXPa-
HseMble B HeM JaHHEIe OYIYT OKPYIJIATHCSA, €CJH YHUCJIO PaspAgoB B HUX
TIPEeBBICUT 3aJaHHBIH MacmTad u/UIu TOYHOCTH. Hanpumep, cToaber, o1m-
peneseHHBIH Kak float(4,2), 6yaeT coXpaHATh BCeTo 4eThIpe paspsajaa, ABa
cJeBa W JBa CIIpaBa OT AeCATHYHOMH TodKU. [losTOMY ¢ TAKMUMU YHUCTIAMH,
kak 27,44 u 8,19, 6yaeT Bce B mopsAKe, a BoT unucao 17,8675 6yaer okpyr-
neno go 17,87, a yucmo 178,5 6yaer okpyraero (rpy6o) ao 99,99 — camoe
GOJIBITIOE YHMCIIO, KOTOPOE MOJKET OBITH COXPaHeHO B 3TOM CTOJIOIIE.

Kax u namfable meJsioro THUIAa, faHHLBIE ¢ IJIaBaiONlell TOUKOH MOTYT OBITH OII-
peneneHBl Kak unsigned (6e33HaKOBBIE), HO BTO TOJBKO IPEAOTBPAIIAET
XpaHeHUe B CTOJOIE OTPUITATEIHHBIX UYHCEN, HO He U3MeHsdeT AUalas3oH
JaHHBIX, KOTOPBIE MOTYT OBITH COXPAHEHEI B CTOJOIIE.

BPEMEHHbIe AadHHble

Hapsazny co cTpokaMu u uuciaMu JOBOJIBHO YACTO IPUXOAUTCA Pa0OTATh C UH-
dopmManueii o0 faTax U/UIU BpeMeHN. JTOT TUII JaHHBIX HA3BIBAIOT 6DEMEH-
b (temporal). K npuMepaM BpeMeHHBIX JaHHBIX B 0a3e JaHHBIX OTHOCATCH:

e JlaTa 6yayIero coOBITHS, HAIPUMED JOCTaBKH 3aKa3a MOKYIIaTeJ o
e daxTHYecKas gaTa JOCTABKU 3aKas3a MOKYIIaTero

e JlaTa u BpeMs U3MeHEHHUs IOJH30BATENEM ONpeaeIeHHON CTPOKU Tab-
JIUITBI

e JlaTa poKIeHUI COTPYAHUKA

e Tom, cCOOTBETCTBYIOMIUI CTPOKE TaOMUIEI yearly sales (IpoJasku 3a TOX)
B XpPaHUJIHUIIE AaHHBIX
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e Bpems, Heo6X0AUMOE JJIsTI MOHTAXKAa 9JIEKTPOIPOBOJKHA B aBTOMOOHUIe Ha
c60poUYHOM KOHBeliepe

B MySQL ecTh TUOBI JaHHBIX AJd 00pabOTKH BceX MOAOOHBIX CUTYAITH.
B Tabi. 2.4 nokasaHBl BpeMeHHbBIe THIH JaHHBIX, TOoAAepkuBaeMble MySQL.

Tabauuya 2.4. Bpemennvie munwvt dannvix MySQL

Tun Popmar no ymoruannw | lomycTHMbIe 3HAYEHH A

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|oTt 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

Cepsepnl B/l xparAT BpeMeHHbIe JaHHBIE I0-Pa3HOMY, U HazHadeHUE (hop-
MaTHPYIOMed cTpoku (BTopoit cronber; Taba. 2.4) — mokasaTh, Kak OGyayT
TIpeACTaBNeHb] JaHHble IPHA M3BIeYEHHH, a TaKKe TO, KaK AOJKHAa OBITH
chopMUpOBaHa CTPOKA AaThl IPH BCTABKEe WX OOHOBJIEHHHU CTONOIA Bpe-
MeHHOTO TUMa. TakuMm 06paszoM, ecau 661 BaM IOHAAOOUIOCH BCTABUTD ATy
23 mapra 2005 roga B cronbern date (gaTa) ¢ dhopMaToOM IO YMOTYaHUIO YYYY -
MM-DD, To BBI OB HCTIOJB30BaJ U cTPOKY 2005-03-23 . [TocTpoeHnue U oTobpa-
JKeHWe BpeMeHHBIX JaHHBIX MOAPOOHO PACCMOTPEHO B IJIaBe 7.

o
[ Ha Bcex cepBepax B/l onycTHMBI pa3iuUHbIE IUATIA30HBI JAT AJIA
I ' 3 cTonbnoB BpeMenHoro tuma. Oracle Database momyckaer maTei oT
wh f_; 4712 r. 1o H. 9. 10 9999 r. H.9., TorAa Kak SQL Server o6padaThiBa-
- eT TOJABKO faThl oT 1753 r. H. 3. 10 9999 r. H. 3. XoTa A5 OONBIIINH-
CTBA CHCTEM, OTCIAEKHMBAIOINX TEKyIHe H OyAyIiue COObITHS,
6OJBIION PASHHUIK 3[[eCh HET, 00 3TOM BaXXHO IOMHHUTD IIPU XpaHe-

HUY UCTOPUYIECKHUX AAT.

Pasnuunble KOMIOOHEHTHI (POPMAaTOB AAThI, IPUBEAEHHBIX B Tadm. 2.4, Onu-
caHbl B Tadiu. 2.5.

Tabruya 2.5. Komnonenmot popmama dambwl

Kommonentr |Omnucanmne JAuanazon

YYYY T'ox, BKAKOUASA CTOJIETHE o1 1000 mo 9999

MM Mecar ot 01 (aEBapsp) 10 12 (zekadpb)
DD Henn ot 01 mo 31

HH Yac ot 01 mo 24

HHH Yacwl (mporreaiye) oT -838 mo 838

MI MunyTa ot 01 mo 60

SS Cexkynaa ot 01 1o 60
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BoT xak Ob171 ObI HCIIOJIB30BAHEI pa3sIn4YHbI€ BPDEMEHHBIE€ TUIIBI IIPDH DeaIn-
3aliH IIPHUBEACHHBIX BbIIIE€ IPMMEPOB!

Jna xpaHneHusa mpeamosiaraeMoii JaThl HJOCTABKU 3aKas3a MOKYIIATENOo
U A4THI POKIEHUA COTPYAHUKA UCTIONB30BaNNCh OB CTOJIONEI THIA date,
TTOCKOJIBKY 3HATH TOUHOE BPEeMs DOKAEHUS YeJOoBeKa HeoOsa3aTeJIbHO,
a CIJTaHUPOBATH OYAYIIYIO AOCTABKY C TOYHOCTHIO IO CEKYHABI HepeaIbHo.

Hna xpanerus nadopManuu o hakTUIeCKO AOCTABKe 3aKasa IOoKyIa-
TEJI0 UCIIONB30BaJCA OBl TUI datetime (gaTa u BpeMs), HOCKONBKY BaXK-
HO OTCJIeJUTH He TONBKO ATy, HO U TOUHOE BPEMSA JOCTABKU.

Cronberr, oTCIEKUBAIOIIUA BpeMs IOCIeJHer0 U3MeHeHN I0Ib30BaTe-
JeM oIpeAeNeHHON CTPOKM TaOJIUIBl, UCIOJB30BAN Obl THI timestamp
(BpeMeHHAas METKA). OTOT THUI COAEPIKUT TY Ke HHPOPMATTHIO, YTO U THUII
datetime (rom, Mecsr, fIeHb, 4Yac, MUHYTY, CEKYHAY), HO IPHU A00aBIeHUU
WIA W3MEHEeHUHU CTPOKU Tabmauipl cepBep MySQL aBToOMaTUYeCKHU 3a-
TTOJIHUT CTOJOEI timestamp TeKyMUMU 3HAYEHUAMU JaTH/BpeMeHH.
Croaben AMA XpaHeHHUsS TONBKO JAaHHBIX O roJie HCIONL30BAN OBl THII
year (roxm).

Cronbmsl, cogepsKaline JaHHbBIe O BpeMeHHOM HHTepBaJe, Heo0X0AMMOM
TSI BEITOJHEHUS 3aJa4U, WCIOJb30BANU OBl THUO time (BpeMs). dToMy
TUOY AAHHBIX He HYKHO XPAHHUTb KOMIIOHEHT JATEI — BTO COUBAIO OBI
C TOJIKY, IIOCKOJBKY WHTEPEC IPEACTABIAET TOJHKO KOJIUUYECTBO YacoB/
MUHYT/CeKVH], HeoOX0AUMOe IJIA BEITOMHEeHUA 3aJaHusd. Ty uHpopMa-
U0 MOXXHO OBIIO Obl HOMYYNTH, HAWAS PA3HOCTb 3HAYEHUH M3 IBYX
cTonbmoB THUMa datetime (IepBBIH XPAHUT AaTy/BpeMsa Hadasa BBITIONHE-
HUA 3aJaHUs, a BTOPOH — JaTy/BpeMs ero 3aBepinerust). Ho mporie uc-
IONB30BATL OJUH CTOJI0EI time.

B rioase 7 6y,11e'1‘ paccKasaHo, Karx pa60'ra'rb C Ka@XJAbIM U3 9THUX BPEMEHHEBIX
THUIIOB JTaHHBIX.

Co3paHue Tabnuy,

Tenepsb, UMesd YeTKOe OIPEICTABICHNE O TOM, KaKWe THUIOBI AAHHBIX MOTYT
XpaHuTheA B 6ase fanabpIXx MySQL, caMoe BpeMd B3TJIAHYTD, KaK 5THU TUIHI
HUCTIONMB3YIOTCA OIPU onucanuu Tadaur. HaumeM ¢ onmucanua TabJIUITBI I
XpaHeHUsT UHPOPMAIIHUH O UeJOBEKE.

LWar 1: npoekrnpoBaHue

XOpOLT_IO Ha4dYaThb IPDOEKTUPOBAaHUE TaﬁJII/IIJ;BI ¢ HeGOJIBIITOTO MO3TOBOTO mTyp-
Ma — 9TO IIO3BOJIUT OIIPEAEJIUTH I/IH(I)OpMaIJ;I/IIO, KOTODYVIO OBI1JI0 OBl ITOJIE3HO
BKJIOYNTL. HeMHOTO IIOpasMBICJINB O JaHHBIX, OIMIUCBIBAOIINUX YE€JIOBEKa,
1 IIOJIYYHUJI BOT YTO:

Nwma, pamunusa (name)

ITon (gender)

Hata poxaerusda (birth date)
Apgpec (address)
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e Jlrobumoe 6mrogo (favorite foods)

Pasymeercs, cIHCOK He MOJHBIN, HO ATOT0 IOKAa AocTaTouHO. Claeayroninii
miar — JATh CTONOIAM MMeHA 1M Has3HAYUTL TUIBI JaHHBIX. B Tadx. 2.6 mo-
KAasaH [MepBbIi BapuaHT.

Tabruya 2.6. Tabauya Person (uenosgex ), nepgoe npubauicerue

Croaber Tun JomycTHMBIE 3HAUECHAA
Name Varchar(40)

Gender Char(1) M, F

Birth date Date

Address Varchar(100)

Favorite_foods Varchar(200)

Croabupl name, address u favorite_foods Tuma varchar mo3BOJIAOT 3alUCHI-
BaTh HHPOPMAaIUIO B cBOOOAHOMH opMe. B cTonbire gender (o) ronyckaer-
¢A TOMBKO oAuH cuMBoJI, M (M) unu F (3K). Cronboy birth_date (gaTa pox-
JIeHUs) Ha3HaYeH TUT date, TOCKOJIBKY TOUHOE BpeMs He Tpedyercs.

War 2: yroyHeHune

B rmase 1 6bly1a mpeAcTaBiaeHA KOHIETIUA HOPMAJLU3AUUL, UTO ABISIETC
IporeccoM obecredeHusa oTCyTeTBUA B Bl ny6aupyroniuxcsa (KpoMe BHETII-
HUX KJI0Yeil) UM COCTABHBIX CTONOMOB. IIpyM TOBTOPHOM aHAaJIHW3€ CTOJO-
1TOB TAOJIHUITEI BOSHUKAIOT CJIeYVIONIe CoOO0paKeHns:

e Croxbem name Ha caMOM Jejie SBJsSETCA COCTABHBIM O0BEKTOM, BKJIIO-
YAONTAM UM U haMUIUIO0.

e TloCKOMBKY HECKOIBKO UEeIOBEK MOTYT UMeTh OAWHAKOBBIE UM, IOJ,
IaTy pOKJIEeHUS W T. A., B TabIUIle pPerson HeT CTOMOIIOB, TapaHTUPYIO-
OHUX YHUKAJIBHOCTE.

e Cromberm address — ToKe cOCTaBHOM O0BEKT, BKJIIOUAIONIUN YIUIY, T'O-
poj, mTaT/ob6aacTh, CTPAHY ¥ MOYTOBBIH HHAEKC.

e Croxaber favorite_foods — »sTo cuucok, comepskaniuii 0, 1 unu 6oiee He-
3aBUCHMBIX DJIeMEeHTOB. BhIIo OBl IyUIlie BEIHECTH STH JaHHEIE B OTEJb-
HYIO TaOIUIy, BKIYAONIVIO BHEITHNAH KU K TaOInIle pPerson, 4Todbl
0003HAYNUTE YEI0BEKA, K KOTOPOMY IPUIUCAHO KOHKPeTHOoe OII010.

B rabn. 2.7 MOKHO YBUAETH HOPMAJIU30BAHHBIN BApUAHT TaOIUIIBI DErSOn
TIOoCJIe yUeTa BeeX STUX 3aMedaHu.

Tenepsb, Korga y TabMIUOBI person ecTh MepBUYHBIH KJafod (person_id), ra-
PAHTHUPYIONINHA YVHUKAILHOCTE, CJASAVION[HUM IIIaroM OyAeT IocTpoeHme Tad-
aunsl favorite_food, BRIrOUarOIiel BHEIIHAH KUY K Tabaume person. Pe-
3yJbTaT IOKasaH B Tabim. 2.8.

Crombrer person_id u food (6t00) 06pa3yIOT MEPBUYHBIH KJII0Y TAGIUITBI
favorite_food. Cromber; person_id Takske ABJIAETCS BHEINHUM KJIUYOM
K TabauIe person.
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Tabruya 2.7. Tabauya Person, gmopoe npubauxcetue

Croaber Tun JomycTHMBIE 3HAYEHAA
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)

Tabruya 2.8. Tabruya Favorite _food (awbumoe 611000)

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

Lar 3: noctpoeHne SQL-Bbipa)keHUN
ynpaBneHus CcxeMow AaHHbIX

Tenepsb, 10 3aBepHIeHUH IPOEKTUPOBAHNA ABYX TAOJIUI] A1 pasMelleHnsA
nepcoHaJbHON HHMOPMAINUU, CJAeAYIONIUM IIAaroM sBJsdeTcs hopMUpOBa-
Hue SQL-BeIpaskeHuil ana cosmanus Tabmaumn B BI. BoT BuIpaskeHue Iy
co3MaHUs TabJIUIBI DErSON:

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 5TOM BBIpasKeHHWU JOMIKHO OBITH IMOHSATHO BCe, KpOMe MOCJeAHEro sJje-
meHTa. IIpu onucanun TabIuIbEl HEOOXOAUMO co0OIITUTEL cepBepy B, ka-
Koii cTonber UM cTOMOMBI OYAYT UTPATEH POJb MEPBUUHOTO KJII0Ya TabIIum-
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1sl. OCyIecTBAAETCS BTO IYTEM CO3JAHUSA 02paHuierus (constraint) qna
Tabaunsl. B onucasme TabIUOB MOKHO JO00ABUTH OrpaHUUYeHNE OJHOTO U3
HECKOJbKUX TUNOB. [[aHHOe OrpaHWYEHUE ABJIAETCA 0ZPAHUYECHUEM TNep-
6uunozo kawya (primary-key constraint). OHO HaKNaABIBaeTCA HA CTONOEL
person_id u momydaeT umsa pk_person. OOBIYHO g HAUNHAIO NMeHA OTpaHUYe-
HUH IepBUYHOTO KJIOUA C IPUCTABKU DK_, a 3aTe€M YKA3LIBAIO UMA TabIu-
IIBI, YTOOBI IPU IPOCMOTPE CINCKA TAKUX OTPAHUYEHUHN OBITIO ACHO, UeM
KaKJo0€e N3 HUX ABJIAETCH.

ToBOpst 00 OTpaHUYEHUU, YIIOMAHEM eIlle OJUH THUI, KOTOPBIH MOT ObI 6BITH
OJIe3HEIM A Ta0IuIel person. B Tadn. 2.7 656171 f00aBIeH TPETHI CTOI0LIT
TSI HOTIYCTUMBIX 3HAUEHUH oTpeeleHHBIX CTONOMOB (HanpumMep ‘M u 'F’
I7s1 cToabma gender). OTo APYTO# THUI OTPAaHUYEHUA — NPOBEPOLHOE 02PAHU-
yenue (check constraint), orpaHUYUBAaIOIIee TOTYCTUMEIe 3HAYECHUSI KOH-
KpeTHOro cTonbma. MySQL mos3BoJsieT BBOAUTH B OTIHCAHIE CTOJI0ITA TPOBe-
POYHOE OrpaHUYEeHUE:

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

Ha 6oxpmuncTBe cepBepoB BJl mpoBepodYHbIe OrpaHUYeHUA PaboTalOT Cco-
OTBETCTBYIOMHUM 06pa3oM, a cepBep MySQL gomyckaeT omucanue OIpoBe-
POYHBIX OTPAHUYEHUH, HO He BBINIOJHAET UX npoBepky. Ho MySQL npexoc-
TaBJAET APYroii CUMBOJGLHEIN THUO AaHHBIX — enum (IepeduncieHne), KOTO-
DBl BBOAUT IPOBEPOYHOE OTPAHUUYEHYE B ONUCAHUE THUIIAa. BOT KaK 5TO BHI-
TJIsIeIo OB 11 ONTMCAHUA CTOMOMma gender:

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

BoT Kak BBITAAAUT co3faHue TabJIUIBI PErSOn ¢ BBeAeHNEeM THUIIOB JaHHBIX
enum s cronbma 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:ke B famHOl TIaBe OYAeT TOKAa3aHO, YTO IPOUCXOIUT OPH TTOTBITKE A0O-
0aBUTH B CTOJ6EI JaHHBIE, HE COOTBETCTBYIOIIE IPOBEPOYHOMY OTpaHUYe-
HUM (WU, B caydae MySQL, sHaUYeHUAM IepeYnCIeHNs).

Tenepb BCe I'OTOBO AJA BBINOJIHEHUA BEIPDAXKEHUS create tablec IIOMOIIBEO
HHCTPpYMEHTAa ROMaH,Z[HOf/'I CTPOKH mysql Bor kax sTo BBITJIAAUT:

mysqgl> CREATE TABLE person
-> (person_id SMALLINT UNSIGNED,
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->  fname VARCHAR(20),
->  lname 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 0K, 0 rows affected (0.27 sec)

ITocne 06paboTKu BeIpaskeHU create table cepBep MySQL BosBparmiaeT co-
obmienue «Query OK, 0 rows affected» (3ampoc BbimosnHeH 6e3 OmuboK,
0 cTpOK MoABEPrIoch 00paboTKe), UTO TOBOPUT 06 OTCYTCTBUU CUHTAKCHYE-
CKUX OMIUOOK B BhIpasKeHUU. Ecau Tpebyercsa yoeJUThCA, YTO TabIuIa Per -
son AefiCTBUTEJIBHO CYIIeCTBYET, MOKHO MCIOJB30BAaTh KOMAaHAY describe
(ommcaTs) (Uau desc AJIA KPATKOCTH) U IIOCMOTPETD ONTHMCAHNe TaOIUIThI :

mysqgl> DESC person;

O oo oo oo oo oo +
| Field | Type | Null | Key | Default | Extra |
O oo oo oo 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 | |
O oo oo oo oo oo +

10 rows in set (0.06 sec)

Yto Takoe Null?

B neroTophHIX cIydasx HeBO3MOXKHO IIDENOCTABUTH 3HAUeHUEe OIIpe-
JeJeEHOTrO cTonbma Tabnunsl. Hanpumep, npu fo0aBleHEUN JaHHBIX
0 HOBOM 3aKa3e IIOKyIIaTesNd 3HaueHUe cToxbna ship_date (mara moc-
TaBKU) eIlle He MOKeT OBITH OIpefAesieHoO. B sToM ciydae roBopdr,
YTO CTOJOEN ABJIAeTcA HYJesvim (null) (odpaTuTe BHUMaHUE, A HE
CKasaj, pageH HYII0), YTO YKA3bIBAeT HA OTCYTCTBUE 3HAUEHNUA.

IIpu npoexTupoBaHUU TAOMIUIIEI MOXKHO OIPEAEIUTDH, KaKue CTOJO-
IIBI MOTYT OBITH HYJIEBHIMHU (0 YMONTYAHUIO), a KaKue — HeT (3T0 000-
3HAYaeTCA IYTeM J00aBIeHUA KIIOUEBHIX ¢JI0B not null (EeHyneBoil)
IIocJie ONUCAHUA THUIIA).
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CMmpica cTonboB 1 u 2 pesysibTaTa BEINOJTHEHUS BEIPAXKeHUA describe ode-
BujeH. Cronbelr 3 mOKa3bIBAET, MOYKHO JIU IPOIYCTUTE TOT WJIHA HHOH CTOJ-
0ell Tpu BBOJE AAHHKIX B Tabmuny. Sl HaMepeHHO IOKAa He BKJIIOYUJ 3TY TEMY
B ob6cysKaeHHe (KpaTKUe PAcCyKAEHUA [0 STOMY BOIPOCY MOYKHO HalTH BO
Bpesxe «Uro Takoe Null?»), oHa 6yJeT MOJIHOCTHIO pACCMOTPEHA B rJjase 4.
YeTBepTHI# CTONI0EI IOKA3BIBAET, YIACTBYET JH cTON6EeI B GOPMUPOBAHUHA
KaKoro-jambo KJaoda (IepBUYHOTO UJIN BHENIHETO0). B TaHHOM ciydae CTOJ-
Oer person_id oTMedYeH Kak mepBUYHBIHA KoY. CTonberr 5 mokaswsiBaeT, 0y-
JeT I OTpeJeIeHHEIH cTON0eI 3aI0JTHEH 3HAUEHUEM 110 YMOJIYaHUIO B CIIY-
Yae, €CJIA OH IPONYINeH IPH BBOAE AAHHBIX B Tabauny. [as cronbma per-
son_id 3HaYeHUEM IO YMOJTYAHUIO ABNsAETCA 0, XOTS 0HO OyJeT HCI0Ib30Ba-
HO TOJBKO OJHWH Pa3s, HOCKOJbKY KaKAasd CTPOKa TabGIUITB Person MJOJKHA
COJEePXKATh B JaHHOM CTOJNOIe VHUKAJbHOEe 3HadeHHe (9TO HNEePBUYHBIH
riaiou). IIlecroii cronbern (HasBaHHBIA Extra (ZOMONIHUTENBHO)) COAEPIKUT
TI00YI0 APYTYIO HH(POPMAITHIO, OTHOCAIIYIOCA K CTOJIOMY.

Tenepsb, mocae co3Aanus TaOMIHAIIBI DErSON, CAeAYIONIHI IIAT — CO34aTh Tad-
aumy 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 0K, 0 rows affected (0.10 sec)

9To oUeHDb IOXO0Ke Ha BeIpaXKeHHe create table ans Tabaunel person, 3a He-
CHONBKHUMH HCKIIOUEHASIMHU:

L4 HOCROJIBKy YV 49eJIOBEKa MOXKET 6BITB HEeCKOJIBKO JIIOﬁHMBIX 6.7110,11 (‘ITO
U CTaJ0 TPUYHUHOHN CO3MaHUS AAHHOH TaOJIUIIBI), OJHOTO CTONOIA per-
son_id gns1 obecnedeHns YHAKAJIBHOCTH B Tabaulle HegocraTouHo. ITo-
9TOMY HepBI/I‘IHBIﬁ KJI4Y rZlaHHOIt/'I TaﬁJII/IIIBI COCTOHT H3 ABYX CTOJIﬁIIOB!
person_id u food.

e Tabauna favorite_food comepKHUT APYroii TUI OrPAaHUYEHUS — 0ZpaAHUYe-
Hue eHewnezo kawya (foreign-key constraint). OHO orpaHUYUBaeT 3HA-
YeHHA cToJ0Ia person_id Tabaume! favorite_food, I03BOJASI eMy BKJIO-
YyaTh TOJBKO T€ 3HAUEHHs, KOTODPbIe ecTh B Tabaure person. IIpu TakoMm
OrpaHUYEHHUH He MOJTYYUTCS BKIOYUTD B Tabmuy favorite_food cTpoky,
MIOKAa3bIBAMIVIO, UYTO person_id 27 MOOUT DALY, €CIHA B TAOJIHUITE DErson
HeT CTPOKH CO 3HaYeHUeM 27 OJd person_id.

A
| '.‘_" Ecan IIpU CO3JaHUN TaGJII/II.IbI OrpaHN4YeH € BHEIIIHEro KJda He
.Q_ 6bIHO YKas3aHo, €ro MOXXHO ,Z[OGaBI/ITb II032Ke C IIOMOILBIO OIlepaTopa

.
h f_ﬁl alter table (MsMeHHUTDH TAGIAMILY).

ITocne BBITONMHEHUS BRIPAXKeHHS create table mo KoMaHge describe Oyaer
BBIBEJI€HO CIeVIoIee:
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mysgl> DESC favorite_food;

[ oo Foomoo fooooo oo [ +
| Field | Type | Null Key | Default | Extra |
[ oo Foomoo fooooo oo [ +
| person_id | smallint(5) unsigned | | PRI | O | |
| food | varchar(20) | | PRI | [ [
[ oo Foomoo fooooo oo [ +

Tenepsb, Korjga ecTb TabIUIA, CAEAYIONIUM JOTUYHELIM II1aroM 6yaeT goba-
BUTDH B Hee Koe-KaKue JaHHbIE.

3anonHeHne U U3SMeHeHue Tabnuy,

Wmes Tabaunsl person u favorite_food, MOMKHO TPUCTYIHUTH K U3YUEHHUIO
yeTsIpex SQL-BrIpakenuil Ana paboThl ¢ TaHHBIME: insert, update, delete
u select.

BcTtaBka paHHbIX

ITockonbKy mOKA 4YTO B Hammx Tadaumax person u favorite_food meT mam-
HBIX, 13 YeThIpex SQL-BeIpakeHnii Aisa pabdoThl ¢ JaHHBIMU IIePBBIM pac-
CMOTPHM insert. B BeIpaKeHHMH insert TP OCHOBHBIX KOMIIOHEHTA:

e HWmsa Tabaumsl, B KOTOPYIO JOJKHBI OBITH J0OABIEHbI JaHHELIE.
e Imena Tex cTOIOIMOB TAGJIUIILI, KOTOPhIE JOJMMKHBI OBITH 3aII0JIHEHEL.
e 3HaYeHUS, KOTOPBIMU AOJMMKHEI OBITH 3aI0THEHEI CTONOIIEI.

Taxum obpasoM, He 00g3aTeNbHO IPEAOCTABIATE JaHHEBIE AJIS BCeX CTOJO-
1TOB TabMUIEI (€CIHM TONBKO BCE CTONMOIBI TAaOGMUTHI He OBIIHU ONMpeaeeHbl
Kak not null). B HeKOTOPHIX caAydYasax CTONMOIEBI, He BKJIOUYEHHBIE B UCXO[-
HOe BBIpasKeHue insert, OYAYT 3aOJHEHBI TT032Ke ¢ TOMOMIBIO BEIPAMKeHU i
update. BriBaeT, uTo cTOJOEI] B KaKOii-TO CTPOKe BOOOINe HUKOTAa He 3a-
TTOJHAETCA AAHHBIMU (HaOpPHUMeEp, e€CIU 3aKas IMOKYIaTeNs OTMEHSIeTCH
JIo TIOCTaBKH, cTOMOEN ship_date ocTaeTcsa He3aTOMHEHHBIM).

dopmMupoBaHMe YNCNOBbIX Kitoven

ITpeskae yeM 3aMOJTHUTE TAOIUIY PerSon JaHHBIMU, IOJIE3HO 06CYIUTH IIPO-
mecc (GOpMUPOBAHUA 3HAYEHHH UYNCIOBHIX MEPBUUYHBIX KJIOUYeii. Kpome
BBIOOpA Ymcya «OT (GOHAPS» €CTh ABa BapHUaHTAa:

e Haiitu B TaﬁJII/IIIe camoe 0oJbIIOE Ha rIIaHHbIIt/'I MOMEHT 3Ha4Y€HHne€e IIep-
BHUYHOTI'O KJIIOYa 1 HpHﬁaBI/ITB 1.

¢ TJlosBonuth cepBepy BJl npegocTaBUTh 3HAUEHUE.

XoTs nepBhIil BADUAHT U KaKeTCA JOMYCTUMBIM, OH CTAHOBUTCSA TpodIeMa-
TUYHLIM B MHOTOIOJb30BATENBCKON cpefie, TOCKOMBKY ABa ITOJIb30BATENS
MOTYT OJHOBPEMEHHO paboTaTh ¢ Tabaumeld U CreHePUPOBATH OJHO U TO Ke
3HaUYeHWe MepBUYHOr0 KJfodua. HampoTus, Bce cepBepsl BJl, mpucyTcTByIO-
Iue ceroHs1 Ha PHIHKe, 00eclednBaioT 6osee HageKHBIHN, Oosee ycToium-
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BBHIH K omubKaM MeToZ (P OPMUPOBAHUA YUCIOBHIX Kioueii. MHora, Hanpu-
Mep B Oracle Database, ucnonssyercsa oTAeIbHEBIN 00HEKT CXeMBI (Ha3hIBae-
MBIH nocaedosamenvrocmsio (sequence)). OgEaxo B crydae ¢ MySQL mazxo
IIPOCTO BKJIIYUTH AJSA CTOJOIA MEPBUYHOrO KJII0Ya CBOUCTBO auto-incre-
ment (aesmonpupauernue). OBBIUHO 5TO AeJIaeTCA IPU CO3AAHNN TabI Uk, HO
MBI 3aHUMAaeMCs 5THUM ceifiuac, 4To0Bl UBYUUTH emfe o4H0 SQL-BEIpakeHUne
YIOpaBIeHNU CXeMO, KOTOPOoe MeHSIeT ONUCAHUE CYIIeCTBYONIe Ta0InIhl:

ALTER TABLE person MODIFY person_id SMALLINT UNSIGNED AUTO_INCREMENT;

OTo BEIpasKeHHe, IO CYIECTBY, lIepeonpeaesdaeT cToaoer person_id Tabmu-
el person. Temeps KoMaHAa describe AJA 9TOH TaOJIUIBI OTOOGPA3UT aTPU-
OyT aBTOIPHUPATIEHU B cTONOMe Extra A person_id:

mysgl> DESC person;

| person_id | smallint(5) unsigned
| . | | |
| . | | |
| . | | |
ITpu BBOJE AAaHHBIX B TAGMUITY person MpOCTO 3ajaiiTe sHadueHUe null amsa
cronbma person_id, m MySQL 3amoJHUT cTOJ0EI] CAEAVIONIAM JOCTYIHBIM
YucJIOM (s cTONOIOB ¢ aBTonpupaniesneM MySQL mo yMOTYaHEUIO HAYM-
HaeT oTcUer ¢ 1).

NULL | auto_increment |

Bbipa)keHune insert

Teneps, KOTIa BCe paCcCTABIEHO IO MecTaM, Topa Ao6aBUTH Koe-KaKUe JaH-
rle. Cregyroniee BEIpaKeHUe CO3JaeT B TaOJIUIEe DErSON CTPOKY A Bunba-
ma Teprepa (William Turner):

mysgl> 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)

Oo6parHada cBasb («Query OK, 1 row affected») coobmaer, uTo cuHTaKCHC
BEIDAsKEHUs TPABUJBHBIA M 4TO B 0as3y MaHHBIX OblMa gobaBieHa omHA
cTpoKa (IOCKOJMBKY BTO OBINIO BhIpaskeHue insert). C moMoOIIbio BRIpaske-
HUS select MOKHO YBUAETH TOJMBKO UTO J00aBIeHHEBIE B TabMUITy TaHHbBIE:

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

b Foom o foomo o Fommm +
| person_id | fname | Iname | birth_date |
b Foom o foomo o Fommm +
| 1 | William | Turner | 1972-05-27 |
b fom o foomo o Fommm +

1 row in set (0.06 sec)
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Kax Buaute, cepBep MySQL remepupyeT AJd OIepBUYHOTO KJ0Ya 3HAYe-
Hue 1. ITockonIbKY B TabJuIle person BCero ofHa CTPOKAa, s He CTAJ YKasbl-
BaTh, KaKas MMeHHO CTPOKA MeHs WHTEPEecyeT, U MOMPOCTY HU3BJIEK BCe
CTPOKH TAOMUIEI. Ecru 651 CTPOK OBII0 HECKOJIBKO, MOXKHO OBIJIO 651 J00a-
BUTH OJIOK where M yKasaTh, YTO TpeOdyeTcs M3BJIeUYh HAHHBIE IJs CTPOKH,
3HAYeHUe person_id KoTopoii paBHO eAUHUTIE:

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

b Foom o foomo o Fommm +
| person_id | fname | Iname | birth_date |
b Foom o foomo o Fommm +
| 1 | William | Turner | 1972-05-27 |
b fom o foomo o Fommm +
1 row in set (0.00 sec)

B nanrOM 3ampoce 3aJaeTcsda KOHKDPEeTHOe 3HaUYeHUe IepBUYHOT0 Kaoda. Ho
JLIsI TOUCKA CTPOK MOKeT MCII0JIb30BaThCA TI000H cTober TabIUIEBI, 0 4eM
CBUIETENIHCTBYET CIeVIONIUI 3aTPOC, BEIOMPAIOIINI BCe CTPOKH, CTOJIOIIBI
1name KOTOPBIX coflepsKaT 3HaUeHWEe ' Turner’:

mysgl> SELECT person_id, fname, lname, birth_date
-> FROM person
-> WHERE lname = 'Turner’;

b Foom o foomo o Fommm +
| person_id | fname | Iname | birth_date |
b Foom o foomo o Fommm +
| 1 | William | Turner | 1972-05-27 |
b fom o foomo o Fommm +
1 row in set (0.00 sec)

ITpe:xae ueM ABUTATHCS AAJbBINE, CAENAI0 HECKOJbKO 3aMeUYaHWH OTHOCH-
TeJIbHO MPeABIAVIIEro BEIpakeHus insert:

e He zagansl 3HaYeHU HU AJS OJHOTO CTON6IA agpeca. 3TO HOPMAJIBHO,
IOCKOJBKY AJA HHUX JOOYCKaeTcs 3HadyeHMUe null.

e Jlns cronbua birth_date 6BII0 IpeAOCTaBIEHO CTPOKOBOE 3HaueHue. I1o-
CKOJIBKY CTPOKA COOTBETCTBYeT (pOopMAaTy, NIpUBeAeHHOMY B Tadu. 2.4,
MySQL npeobpasyerT ee AJ4 Bac B 1aTy.

e KoxndyecTBO U THUOBI CTOJIOIOB 1 IPEJOCTABISIEMbIX 3HAUEHUHN HOJKHBI
COBIAaAATh. ECIM YKA3bIBAETCSA CEMB CTOJIOIIOB U IPEAOCTABIALTCA TOIb-
KO IIIecTh 3HAYeHUH, UMW eCJIU IpeJOCTaBJIeHHbIe 3HAUEHUSI He MOTYT
OBITH IPe0oOPAa30BaHbl B COOTBETCTBYIOIUI THUI JAHHBIX JJIsI COOTBETCT-
BYIOIIEro ¢TON0IA, BBl HOJIYUYNATE OMIHOKY.

Bunpam rak:xe IIpegocTaBUJI I/IH(I)OpMaIII/IIO 0 CBOUX JHOOHUMBIX 6JIIO,Z[aX.
Bor TPHU BBEIPAXXE€HUA BCTABKH, ITO3BOJAIINX 3allXCaTh €0 KyJUHapPHEIE
OpeanodYTenuna:

mysgl> INSERT INTO favorite_food (person_id, food)
-> VALUES (1, ‘'pizza');
Query OK, 1 row affected (0.01 sec)
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mysgl> INSERT INTO favorite_food (person_id, food)
-> VALUES (1, "cookies');
Query OK, 1 row affected (0.00 sec)

mysgl> INSERT INTO favorite_food (person_id, food)
-> VALUES (1, ‘"nachos');
Query OK, 1 row affected (0.01 sec)

A BOT 3ampoc, U3BJeKAIINi M06uMble 6I0fa Bumbama B andaBUTHOM
TTOPAAKE C TTOMOIbIO 6JI0Ka order by (YOIOPATZOUYUTE II0):

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

o +
| food |
o +
| cookies |
| nachos |
| pizza |
o +

3 rows in set (0.02 sec)

Biox order by yKaseIBaeT cepBepy, KaK COPTUPOBATH AaHHBIE, BO3BpaIae-
Mble 3ampocoM. Bes order by maHHbBIe TaOJIUIIBEI OYIYT M3BJIEUYEHBI B IPOU3-
BOJILHOM TOPAIKE.

Yro6s1 Bunbam He CKydal, MOXKHO BBEIIOJHUTE €Ile OAHO BRIpaXKeHUe in-
sert u fob6aBuTh B Tabaumny person Cpiozern Cmut (Susan Smith):

mysgl> 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)

Ecnu caoBa 3alIpOCUTH TaﬁJII/IIJ;y, MBI YVBUANM, UYTO CTPOKE ChbI03€H B Kade-
CTB€ IEPBHUYHOI'O KJIOYa OBIIO IIPDUCBOE€HO SHAYEHUE 2:

mysgl> SELECT person_id, fname, lname, birth_date
-> FROM person

[ S f f o +

| person_id | fname | Iname | birth_date |

[ S f f o +

| 1 | William | Turner | 1972-05-27 |

| 2 | Susan | Smith | 1975-11-02 |

[ S f f o +

2 rows in set (0.00 sec)

OOGHoBNeHue gaHHbIX

ITpu mepBUYHOM BBOJE HH(MpOpManuu B Tadbauny o Bursame TepHepe B BHI-
pakeHme insert He OBIIU BKJIIOYEHBI JTaHHbBIE AJIA PA3JIUYHBIX CTOJIOITOB al-
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peca. Crenyiormiee BhIpaskeHNe MOKA3bIBaeT, KaK 3al0JHUTDH STH CTOJOITHI
C TOMOTITHIO BEIPaKeHUA Update:

mysql> UPDATE person
-> SET address = '1225 Tremont St. ',
-> city = "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: O

CepBep OTBETHUJ ABYCTPOUHBIM coobmIeHueM: dpasza «Rows matched: 1»
(ITogxoaaniux cTpoK: 1) TOBOPHUT O TOM, UTO YCJIOBHs OJI0Ka where cOOTBET-
CTBYIOT TOJMBKO OAHOM cTpOKe Tabaunsl, a «Changed: 1» (Usmererno: 1) o3-
Hayaer, 4To ObIJIa M3MeHeHa ofHa cTpoka Tadauibl. I[IocKOIBKY B OJ0Ke
where 3aJaH TePBUYHBIA KJIOU CTPOKM BuibsaMa, UMEHHO TaK U JOJKHO
OBLIIO TPOMBOHTH.

Kax BugmTe, OZHUM BBIpasKeHMEM Update MOMKHO H3MeHATH HECKOJbKO
cTonb6moB. OMHUM BhIpasKeHUeM TaKKe MOKHO U3MeHATh HECKOJIBKO CTPOK
B 3aBHUCHMOCTH OT YCJIOBHUE 6moxa where. PaccMoTpuM, K OpPHUMEPY, YTO
TTPOU30MILIO OB, €CJU 651 OJI0OK where BBRITJIAAEN CIeAVIONTNM 00pasoM:

WHERE person_id < 10

ITockonbKy 3HaueHnme person_id m y Bunbama, u y Criozer menbIie 10, us-
MeHeHUAM MOABEPTHYTHCI 06e cTpoKu. Eciu onycTUTh OJI0K where coBceM,
BEIpaskeHuUe Update oGHOBUT BCe CTPOKU TaOIUITHI.

YpaneHue paHHbIX

IToxoxxe, Bunbam u Cpro3eH He BOOJHE JaAAT APYT C APYTOM, IIO3TOMY
OIUH U3 HUX JomKeH yiTu. [TlockonbKy Bumbam 6611 mepBbIM, Chio3eH 6y-
JIeT BEXKJIUBO «BBICTABJIEHA» BBIpaskeHUeM delete:

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

OnaTe Ke O BbIAENEHUsT UHTepPecyromieil CTPOKH HMCHOJIb3YeTCA IepPBUU-
HBIH KJII0Y, TTOSTOMY U3 TAGMUITE yAasIeTCa BCeTo oHa cTpoka. Kak u B cay-
Yae BRIpaKeHUA Update, MOKHO VAAJTUTH U HECKONBKO CTPOK. Bee 3aBucuT
OT yCJIOBUi, 3aJaHHEBIX B O/moKe where. Ecaiu 610K where omyIieH, OyAyT yaa-
JIeHBI BCE CTPOKMH.

Korpga noprarcs xopoluuve Bblpa)keHus

o cux mop Bce SQL-BBIpaskeHUs AJsI paboOTHl ¢ JaHHBIMU, TPUBEJeHHBIE
B 9TO# riaBe, OBIIM OIPAaBUNIBHBIMH 1M UTPANH T0 mpaBuiaMm. OgHAKO, UCXO0-
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Is W3 OMHACAHUH Tabmun person u favorite_food, y Bac ecTh MHOTO BO3MOMK-
HOCTeH HajAesaTh ONMTHOOK MPHU BCTaBKe WX M3MeHeHWM JaHHBIX. B sTOM
pasjeye TpUBeIeHBl HEKOTOPhIE U3 PACIPOCTPAHEHHBIX OMTUO0K U TTOKa3a-
HO, KaK cepBep MySQL 6yaeT Ha HAX pearupoBaTh.

HeyHuKanbHbIN NepBUYHbIN KJ1OY

ITockoMBbKY ONMCcaHUS TAOJIHUIT BKIOYAIOT CO3JaHAe OTPAHUYEHUH TTepBUAY-
HOTO KJ04Ya, MySQL npoBepuT, 4TOOH B TAaGIUITH He BBOAUIHUCDH AYOIADY-
omue 3HadeHus. Clreayiomiee BHIpakeHne qejlaeT MOOBITKY 000HTH cBOIi-
CTBO aBTONpUpAIeHusa cToab1Ia person_id U co3maTh B TabauIe person emnie
OJIHY CTPOKY CO 3Ha4YeHHUEM person_id, paBEBIM 1:

mysql> INSERT INTO person

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

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

Huuro He MemtaeT (1o KpaliHell Mepe, B TeKYIIell cxeMe) co37]aTh JBe CTPO-
KW C UJeHTUYHBIMUA UMEHaMH, aJ[pecaMi, JaTaMHU POKJIEHUA U T. J., €CIHU
B cTOJIOIE person_id y HUX pasHble 3HAYEHHU.

HecywecTBylownn BHELLWHUIA KJ1OY

Onucanme Tabnunsl favorite_food BKJIOYaeT co3JaHHe OTpPAaHHYEHUS
BHEIITHEro KJYa AJs cToabma person_id. 3To orpaHudeHde TapaHTHPYET,
YTO BCe 3HAYEHHA person_id, BBeAeHHBIe B Tabauny favorite_food, uMer0T-
cs B Tabaume person. BoT 4To mpous30Iiio 661 IPHU DONBITKE CO3AAHUAS CTPO-
KH, HapyIIamIield 3To orpaHuYeHAE:

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 sroMm cayuae Tabauna favorite_food cuuraerca douepneil (child), a Tab-
numa person — podumenem (parent), TOCKOJBKY Tabaumna favorite_food sa-
BHCHUT OT AAaHHBIX TA6JIUNBI person. Ecau TpebyeTcsa BBeCTH JaHHBIE B 06e
TabJIUIBI, cHAYAJa CJIeAYeT CO3JaTh CTPOKY B parent, a 3aTeM yiKe MOXKHO
OyaeT BBeCcTH JaHHBIE B favorite_food.

wa

| '.‘_.' OI‘paHPI’-IeHPIH BHEITHETO KJIKYa BhINTIOJHAKTCA, TOJABKO €CJIN TalaM-
.:_ IIbl CO3JAITCH C HMCIIOJb3OBAHHEM MEeXaHH3Ma XpaHEeHHA InnoDB.
woa.

i Mexanuamu xpaneHusa MySQL obcyxkparoTes B raase 12.

anIMEHEHVIe HeaonycrtunMbiX 3Ha4YeHnNn

Croaber gender TabIHUIBI Person MOXKET MMETh TOJLKO ABa 3HAUEHHUsI: M’
OJIsI MYSKYHH A F° I sKeHIMuH. Ecau mo omubKe JelaeTcs MOOBITKA 3a-
IaTh 11060e Apyroe sHadeHue, OyJeT NONYUIEH CAEAYIOIIHA 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 Aajo cboii, HO OBII0 cHOPMUPOBAHO MPEAYIPEKIL-
Hue. YTo6bI YBUAETH ONUCAHNE IPeAYIPEKISHUI, MOKHO BHIITOJHUTD KO-
MaHAY show warnings (moxasaThb OpeayIpesKICHN):

mysql> SHOW WARNINGS;

foomoo o oo o b +
| Level | Code | Message |
foomoo o oo o b +
| Warning | 1265 | Data truncated for column "gender’ at row 1 |
foomoo o oo o b +

1 row in set (0.00 sec)

9To g Ha3BaJ OBl 6e30nacnoil ouwubroil (soft error), ToCKONIbKY cepBep MySQL
He 3a0paKoBaJ BEIpaskKeHne, HO TaK:Ke U He TPOU3BeJ OKUIaeMbIX Pe3yIbTa-
TOB. UTOOBI peNIUTE 5Ty TpodaeMy, cepBep MySQL samomnusieT cTombdern gender
TIYCTOMH CTPOKO#H (' ') — oNpeAeeHHO HE TeM, YTO IPEAII0IATANOCEH TONYUUTh.
JIuuHo s1 mpeamodes 051, YTOOBI BHIpaKeHe OBII0 OTBEPTHYTO C COODIIIeHUEM
00 omIubKe, YTO U cAeaan ObI OOJMBITUHCTBO APYTUX cepBepoB BII.

HepencrentenbHbie npeobpasoBaHus pat

Ecnu npeasaraeMas OJs 3al0JHEHUA CTOJI0IA date CTpoOKa HE COOTBETCTBY-
eT oKuJaeMoMy opMary, 6yaeT chopMupOBaHa Apyrasa 6esomacHasI ONIuo-
ka. Bor npumep mcmoab3oBaHuUA dopMaTa AaThl, HE COOTBETCTBYIOIIETO
OIPUMEHAEMOMY 10 YMOJIYAHUIO «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

Komagga show warnings BeIgaeT caenyrorniee:

mysql> SHOW WARNINGS;

foomoo o oo o b +
| Level | Code | Message |
foomoo o oo o b +
| Warning | 1265 | Data truncated for column 'birth_date’ at row 1 |
foomoo o oo o b +

ITockonbKy »TO cTONOEM THUTIA date, birth_date He MoKeT 6BITH IYCTOH CTPO-
Koii, mosromy MySQL 3agaer 3mauerune 0000-00-00", Kak TOKa3aHO HUKE:

mysgl> SELECT birth_date
-> FROM person
-> WHERE person_id = 1;
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o - +
| birth_date |
o - +
| 0000-00-00 |
o - +

OnarTh ke g 651 TpeAIoUesN IPeyIpesKAeHUI0 OMMUOKY, TOCKOMBKY cefiuac
B TabJIUITYy Derson BHeCeHEI HeBepHBIe garabIe (0000-00-00).

BbaHKoOBcKasi cxema

HManee B KHUIe UCOOJb3yeTCA IPYINa TaOMUI, MOAEIUPYIOMINX OaHK, 00-
CAYy:KUBaOM Uil He0OJIbNIOH HaceTeHHBIH NYHKT. Cpefu 5THUX TaOGIHUIT MOMK-
HO HasBaTb Employee (coTpyAHHUK), Branch (orgenenue), Account (cuert), Cus-
tomer (kxueHT), Product (yemyra), Transaction (Tparsakmusa) u Loan (3aem).
Bcro cxemMy u mpuMep AAaHHBIX cIeAyeT CO3JaTh MOCJe BRITOMHeHuA 13 mia-
roB AJdA 3arpys3ku cepBepa MySQL u dopmupoBaHua mpumepa JaHHBIX,
TpUBEAEHHBIX B HauaJe »Toif raasel. [lmarpaMmy ¢ TabIuIaMu, UX CTOJG-
IIAMHU W CBA3SIMU MOKHO YBUAETH B IPUIOKEHNUN A.

B Tabn. 2.9 mokasaHbl Bce TabMUIBI, HCIONbL3YEeMble B 0aHKOBCKOH cxeMe,
U JaHBI UX KpaTKUe ONHUCAHUII.

Tabruya 2.9. Onucarnus 6aHKOBCKOIL CXeMbl

Taoauma Onucanue

Account KOHKpeTHBIN cueT, OTKPHITHIH 1A KOHKPETHOTO KJIWEHTAa

Business KanenTt-iopuanueckoe JUI0 (TOATHUI TabauIbl Customer)

Customer DusnUecKoe WK IOPUINUECKOe JUIL0, N3BECTHRIE OaHKY

Department Tpymnmna coTpyaHUKOB 0aHKa, peaJusyIOIas OMpeleleHHYI0 OaH-

KOBCKYIO QYHKIINIO

Employee Yenosek, paboTalolniuii B 6aHKe
Individual KnnenTt-dusnueckoe aumo (ToATHI TaOmMHIIE Customer)
Officer YemoBeK, KOTOPOMY Pa3peIIeHo BECTH Jeja OT JHIA KIHNeHTAa-I0pH-

IUYIeCKOTO JUIa
Product Ycnyra 6aHKa, IpefaraeMasd KINeHTAM
Product_type |I'pynma GyHKIMOHATBHO CXOMKHUX YCAYT

Transaction Hsmenenue bananca cuera

He GofiTech sKCTIepUMEHTHUPOBATE ¢ TabmunamMu, o6aBiaiiTe COOCTBeHHBIE
TaOJIUIBI, YTOOBI PACIIHUDPUTL OU3Hec-QYHKIUIO OaHKa. YTOOB MOJIYYUTH
rapaHTHPOBAHHO HETPOHYTHIN NpHUMep JaHHBIX, BCerJa MOXKHO VAAJIUTH
Bl 1 BoccTaHOBUTE €€ U3 3arpysKeHHOTO daiiia.

Yr0o6Bl TOCMOTPETH AOCTYIHBIE Tadbaunbl BJl, MOMKHO HCIONB30BATH KO-
MaHgy show tables:
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mysql> SHOW TABLES:

| account |
| branch

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

| product_type |
| transaction |

13 rows in set (0.10 sec)

Bwmecte ¢ 11 TabanmamMu 6aHKOBCKOM CXeMBI B CIHCOK BOIILIH JBe Tabmu-
IbI, CO3JAHHEIE B 9TOM raase — person u favorite_food. 9Tu Tabaunsl He 6y-
IYT UCOONBb30BATHCS B IOCAEAYVIOINIUX IJIaBaX, IOTOMY UX MOXKHO CBODOJ-
HO YAAIUTH C IIOMONIBIO CIEeAYIONINX KOMaHI:

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

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

ITocMOTpeTh CTOMOMBI TAGIUIIEI MOXKHO € IIOMOIIBI0 KOMaHARI describe. Bor
IpHUMep Pe3yIbTaTa BEINOJIHEHUS STOM KOMaHALI A TabJIUIBI customer:

mysgl> DESC customer;

o o oo oo oo o +
| Field | Type | Null | Key | Default | Extra
o o oo oo oo o +
| 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 | |
o o oo oo oo o +

7 rows in set (0.03 sec)

Yem cBOGOIHEE BB OyAeTE UYBCTBOBATEH ceb4 ¢ mpuMepoM BJI, TeM moHATHEe
OyayT TIpPHUMEDPHl M, CIeJ0BAaTeIbHO, KOHIEIIINHN, TPeJCTaBIeHHbIEe B CJe-
IVIONIUX TIaBax.



A30yka 3anpocoB

IlepBBle OBe rIaBBl COAEPIKATU HECKOJBKO IPUMEPOB 3alpocoB K 0aszaMm
JaHHBIX (T. e. BEIpaskeHuil select). Temeps mpuiio BpeMs ToOIuMKe pac-
CMOTDETH Pa3Hble YACTH BEIPAXKEHUA Select U X B3auMoIeHCTBHE.

MexaHuka 3anpoca

IIpesxae ueM aHAJTU3UPOBATH BRIpasKeHue select, JMIOOOTBITHO Y3HATDH, KaK
cepBep MySQL (uu, Komu Ha TO TOILIO, Ji000# cepBep BI) BEITOMHAET 3a-
mpockl. Eciix BB UCMONIB3YETE KIMEHTCKYIO TPOrPaMMy KOMaHAHON CTPOKU
mysql (4To A Tpexmosaram), TO Y:KE€ 3aperUCTPHUPOBANNCHL Ha CepBepe
MySQL, npegocTaBUB CBOU MM IIOJB30BATeNA W Oapojb (M, BO3ZMOKHO,
UMs X0CTa, ecau cepBep MySQL BeITIONHAETCS HAa APYTOM KOMIIBIOTEDE).
Kax TonpkO cepBep NIPOBEPUJ IMIPAaBUJIBHOCTH WMEHHW IOJH30BATENS
U [apoJif, AJd Bac cozfaercd coequaenne ¢ BJl. 9To coequHeHUne yaep:KUBa-
eTCA 3alIPOCUBIIUM €T0 NPUJIOKeHUeM (KOTOPBHIM B JaHHOM CJIydae ABJISAeT-
cA UHCTPYMEHT mysql) 1o Tex op, IoKa IPUIOKEHNE He BEICBODOTUT COenu-
HeHUe (HaIpUMED, B Pe3yJibTaTe BBeAeHUA KOMAaHAL quit) NN IOKA COeLu-
HeHue He OYAEeT 3aKPBITO CEpBePOM (HATIPUMED, IIPHU BEIKJIIOUEHUH cepBepa).
Kaxxgomy coegunenuio ¢ cepsepoMm MySQL npucBauBaeTca UJeHTADUKA-
Top (ID), mpemocTaBIsgeMBbIH TOIH30BATENI0 CPA3Y TOCJE PETUCTPAIIUN

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 '\¢ ' to clear the buffer.

B ganmom caydae ID coeguHeHUsa — 2. OTa uHMDOPMAIUA MOKET OBITH MO-
nesHod agmMuBHcTpaTopy BJl B ciaydyae Kakux-ambo Hemosamox. Hampu-
Mep, ecau TpebyeTcs TpepBaTh MJI0XO0 cHPOPMHUPOBAHHBIN 3a0poc, BHITIOIN-
HAKIUNCA YacaMHu.

ITocne Toro xak CEPBED OTKDBII COCAMHEHUNE, IIPDOBEPHUB AJOCTOBEPHOCTH
HME€HH II0Jb30BaTeNA W IIapoJid, MOXMHO BBIIIOJHATH 3aIIPOCHI (I/I Apyrue
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SQL-BrIpakenus). Ilpu KakJ0M 3ampoce mepej]] BHIIOJHEHHWEM BBIPake-
HUA cepPBep IPOBePSAET cieayolnee:

e EcTp u YV BacC paspenieHue Ha BEIIIOJIHEHHUE BBIpaHCBHI/IH?
e EcTp u YV BacC paspenienue Ha JOCTYII K HeOﬁXO,Z[I/IMBIM rZ[aHHbIM?
4 HpaBI/IJIeH JIH CHHTAaKCHC BBIpaHCBHI/IH?

Ecnu BrIipakeHUne IPOXOAUT BCE TPHU TECTA, OHO NIEPEJaeTCa OnmumMu3amo-
py 3anpocos, paboTa KOTOPOTO 3aKJIF0YAETCS B OIpeAesieHud Haubouee 3¢h-
dexTHUBHOTO crIoco6a BRIMTOJHEHUA 3anpoca. ONTUMU3ATOP PACCMOTPHUT IIO-
PANOK coeUHeHU TabNIUIl, TepedyncJIeHHbIX B 3a0poce, U AOCTYIHBIE HH-
JIEKCHI, a 3aTeM ONPEAEJIUT NIAH 6bINOJLHEeHUA, UCTIONB3YEMBIA CEPBEPOM
IIPU BEIIIOJHEHUU 3TOT'O 3alIpoca.

#

o MHorue 13 Bac 3aMHTEPECYIOTCSA TeM, KaK IIOHATh U BO3IeHCTBOBATH
Ha BeIOOD cepBepoM Bl niaHa BHNONIHEeHHA. YUTATENH, HCIIOIB3YIO-
e MySQL, moryTt nocmorpeth KEUTY «High Performance MySQL»
(O’Reilly). Kpome mpouero, Bhl HAyUHUTeCh TEHEPUPOBATh MHAEKCHI,
AHAJM3UPOBATH IJIAHEI BHIIIOJTHEHN, OKA3KIBATD BIMSHIE HA OITH-
MH3aTOP MOCPELCTBOM IIOJACKA30K 3allpOca XU HACTPAWUBATH IIapaMeT-
PHI 3amycKa cepBepa. s nmons3oBaTteneit Oracle Database man SQL
Server ecThb IeCATKU KHUT II0 3TOI1 TeMaTHKe.

&
I_s‘. a -
(183

IIo 3aBepIIeEWH BHITTOJHEHUA 3aTPOCA CEPBEDP BO3BpAIIlaeT B BHI3LIBAIOIIEE
opuiokeHue (OOATH Ke B MHCTPYMeHT mysql) pesyrvmupyrowuil Habop
(result set). Kax 6b1y10 YOIOMSIHYTO B T'IaBe 1, pe3yJabpTUpPYOOIUAA HabOp —
9TO IPOCTO eIlle OJHAa TabJIUuIla CO CTPOKAMHU U cToibnamMu. Ecau mo sanpocy
He yAaeTcs HaWTH HUKAKUX NaHHBIX, HHCTPYMEHT mysql oTobpas3uT coob-
ImeHUe, TPUBEJeHHOE B KOHITE CIeAVIOINEero npuMepa:

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

Ecnu 3anpoc Bo3BpamiaeT oJHY WA 00Jee CTPOK, TporpaMma GopMaTupy-
€T Pe3yJIbTaThl, J00aBJss 3aT0JOBKHU CTONOIIOB U 00BOIS CTOJOIIE PAMKOH
U3 CUMBOJIOB -, | U +, KaK ITIOKa3aHO B CJeYIONeM IpuMepe:

mysql> SELECT fname, lname
-> FROM employee;

|

n
| Michael | Smith |
| Susan | Barker |
| Robert | Tyler |
| Susan | Hawthorne |
| John | Gooding |
| Helen | Fleming |
| Chris | Tucker |
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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 |
[ [ +

18 rows in set (0.00 sec)

OTOT 3ampoc Bo3BpaNiaeT uMeHa U PAMUINUA BCEX COTPYAHUKOB M3 TabIIu-
el employee. ITocme oTobpakeHNA TocaeAHEH CTPOKY JaHHBIX HHCTPYMEHT
mysql BEIBOOUT Ha 5KPaH COODIIeHNe, YKAa3bIBAIOIIee, CKOJIBKO CTPOK HBLIO
BO3BpAIleHo, B JaHHOM caydae — 18 cTpoK.

bnoku 3anpoca

BripaskeHnue select MoryT o0pasoBHIBATH HECKOJNHKO KOMIIOHEHTOB, WU
onoros (clauses). Xora npu pabore ¢ MySQL 00sg3aTenTbHBIM ABJIAETCS
TOJMBKO OAUWH M3 HUX (0JO0K select), oOBIYHO B 3ampoc BKJIOUYAIOTCS, IO
KpailiHeii Mepe, ABa-TPHU U3 IIECTH JOCTYIHBIX 010K0B. B Tabx. 3.1 mokasa-
HBI pasHble OJOKK U UX HasHadYeHHe.

Tabruya 3.1. Broxku 3anpoca

Biok Hasmauenue

Select |OmpezensaeT cTOAOIIB, KOTOPHIE JOJMKHE OBITh BKJIIOUEHE B PE3YIbTH-
pylomiuii Habop 3ampoca

From VkasbeIiBaeT TaGAUIIBI, U3 KOTOPBIX AOJMKHEI ORITh M3BJ€UEHKl JAHHEIE,
M TO, KAK 3TH TAOJIMIBI JOJIMKHEI OBITH COeIMHEHEI

Where OrpaHMUYMBaET UHUCIO0 CTPOK B OKOHUATEILHOM Pe3yIbTHPVIOIIEM Habope

Group by |Hcmoawsyerca Ias IPYHIUPOBKH CTPOK IO OJMHAKOBHIM 3HAYEHUAM
CTOJI0IIOB

Having |OrpaHMYMBAET YHCAO CTPOK B OKOHUATEIBHOM PE3yAbTHPYIONIEM HA0O0-
P€ ¢ TOMOLTLIO TPYINHUPOBKH TaHHEIX

Order by |CopTHpYyeT CTPOKH OKOHUATEIBHOTO PE3YIbTHPYIONIETO Ha0opa 0 OTHO-
My uau GoJiee cTOA0IAM

Bce moxaszannnle B Tabx. 3.1 6J10Ku BEAOUYeHH B conemupuramuio ANSI.
Kpome Toro, ecTh ere HeCKOJIbKO 0JI0KOB, HCIONB3YEMBIX TOJIBKO B MySQL.
Onu 6yAyT pacCMOTDPEHBI B IpUIOKeHUN B. B caegyoomux pasgeaax MBI
TToApoOHEee PACCMOTPHUM HCIIOJIb30BaHUe IIeCTH OCHOBHBIX OJIOKOB 3ampoca.
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Bnok select

Ia)xe HecMOTps Ha TO, YTO 60K select sIBIsIETCS MePBHIM B BHIPAXKEHUH
select, cepBep BJl o6pabaTeIiBaeT ero oHUM U3 TocaAeAHUX . [[pyynHa B TOM,
YTO IPEKAe 4eM MOKHO Oy/eT OnpeeIuTh, YTO BKJIIOYATh B OKOHYATENb-
HBIH pe3yJIbTUPYIOMIUU Habop, He06XO0AUMO 3HATH BCE CTOJOIIBI, KOTOPHIE
MOzAU Obl 6BITH BKJIIOYEHBI B 9TOT Habop. ITosToMy, 4TO6B MOJIHOCTHIO MO-
HSTb POJIb OJI0Ka select, HaJo HeMHOr0 pasodpaThed ¢ 6iokoM from. Bor 3a-
Ipoc AJs1 Hadaja:

mysql> SELECT =
-> FROM department;

R e +
| dept_id | name |
R o= +
| 1 | Operations |
| 2 | Loans |
| 3 | Administration |
R o= +

3 rows in set (0.04 sec)

B nanHoM 3ampoce B 6s10Ke from yKasaHa Bcero ogHa Tabnuma (department),
U 6JI0K select moKasbIBaeT, YTO B Pe3yJIbTUPVION[HH HAGOD JOMMKHBI OBITH
BKJIIOYEHBI 6Ce cTOJOIBI (0003HAYEHO CHUMBOJOM «*») Tabmumbl depart-
ment. STOT 3aIPoOC MOYKHO IIePEeBECTH Ha €CTeCTBEHHBIH SI3BIK CIEAYIOIIAM
obpasom:
) N,
w® IToxaxu MHe Bce cTOAOILI TaOAUIILI department.
as
Y
0,
Bri6paTh Bce CTOIOIBI MOMKHO He TOJIBKO ¢ IOMOM[BI0 CAMBOJIA 3BE3J0UYKHA,
HO ¥ SIBHO VKA3aB MMeHa HHTePeCcYIIUX CTOJIOI0B:

mysql> SELECT dept_id, name
-> FROM department;

R o= +
| dept_id | name |
R e +
| 1 | Operations |
| 2 | Loans |
| 3 | Administration |
- oo +

3 rows in set (0.01 sec)

PesynbpTaThl aHAJIOTMYHBI IEePBOMY 3aIlpoCy, IMOCKONBKY B OJ0Ke select
yKasaHbBI BCce CTOJONBI TabMUIEl department (dept_id m name). A MOXKHO BBI-
6paTh TOJIBKO HEKOTOPHIE W3 CTONOIIOB TaOMUIIEI department:

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

3 rows in set (0.00 sec)

Taxum o6pasoM, 3agada 0JI0Ka select 3aKJI0YaETCA B CIAEIYIONIEM:

Buaoxk select onpezenseT, KaKHe U3 BCEX BO3SMOMKHBIX CTOJIOIOB JOJIMKHBI OBITH
BKJIIOUEHBI B Pe3yJIbTHPYIONINI Habop sampoca.

Ecau 651 IpUXOAUIOCEH BEIOUPATH CTONOIBI TOJMBKO N3 TAOJIUILI UIH Tad-
JIUI, YKAa3aHHLIX B 0J0Ke from, 6b1JI0 OBl CKYYHOBATO. XOPOIIIO, YTO MOXKHO

rZ[OﬁaBI/ITb OCTPOTEI, BKJIIOUUB B OJI0K select Takme Be€IlH, KakK:

4 JII/ITepaJIBI, HalopuMep ducjaa Ul CTPOKH

¢ BripaxkeHusd, Haupumep transaction. amount = -1

¢ DBrI30BHI BCTPOEHHBIX (OYHKIUI, Hanpumep ROUND(transaction. amount, 2)

Crenyromuii 3ampoc JeMOHCTPHUPYET UCIOIb30BaAHMe CTONOIA TabIUIIEl, TH-
TepaJia, BEIPAXKeHHs 1 BbI30BA BCTPOSCHHOH GYHKIIUY B OAHOM 3ampoce K Tab-
Jaune employee:

FE U o

emp_id = 3.

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

| emp_id | ACTIVE |

[ f S — +

| 1 | ACTIVE |

| 2 | ACTIVE |

| 3 | ACTIVE |

| 4 | ACTIVE |

| 5 | ACTIVE |

| 6 | ACTIVE |

| 7 | ACTIVE |

| 8 | ACTIVE |

| 9 | ACTIVE |

| 10 | ACTIVE |

| 11 | ACTIVE |

| 12 | ACTIVE |

| 13 | ACTIVE |

| 14 | ACTIVE |

| 15 | ACTIVE |

| 16 | ACTIVE |

| 17 | ACTIVE |

| 18 | ACTIVE |

14159

_————— — — — — — — — — — — — — — &+ — &

,,,,,,,,,,,,,, +

UPPER(1name)

,,,,,,,,,,,,,, +

SMITH
BARKER
TYLER
HAWTHORNE
GOODING
FLEMING
TUCKER
PARKER
GROSSMAN
ROBERTS
ZIEGLER
JAMESON
BLAKE
MASON
PORTMAN
MARKHAM
FOWLER
TULMAN



56

Mnaea 3. A3byka 3anpocoB

oo oo o . +
18 rows in set (0.05 sec)

BrIpamkeHUs 1 BCTpOeHHBIE QYHKITUN OYAYT IOAPOOHO PACCMOTPEHBI TO3KE,
HO 1 XOTeJI JaTh IpeACcTaBIeHNe O TOM, UYTO MOYKET OBITH BKJIIOYEHO B OJIOK
select. Ecou TpebyeTcs TOMHbKO BHIMOJHUTD BCTPOCHHAYIO GYHKITHUIO UM BBI-
YUCJIUTDH TIPOCTOE BBIpa’KeHUe, MOXKHO B0ooOMIe oboliTuch Ges Osoxa from.
Bor npumep:

mysql> SELECT VERSION( ),

->  USER( ),

->  DATABASE( )
R - b S +
| VERSION() | USER() | DATABASE( )|
R - b S +
| 4.1.11-nt | 1rngsgl@localhost | bank |
R - b S +

1 row in set (0.02 sec)

ITockonbKYy AaHHBIH 3aIPOC IIPOCTO BBIZBIBAET TPU BCTPOEHHBIE (DYHKITUU
U He U3BJeKaeT AaHHBIe U3 TabauI, 610K from 3qech He HYKeH.

MceBpOHMMBI CTONOLLOB

XoTsa UHCTPYMEHT mysql u reEepUPYET UMeHa I CTOJNOIIOB, BO3BpaIiae-
MBIX B Pe3yJbTaTe 3aIlpoca, Bl MOKeTe 3aJaBaTh STH WMeHa CaMOCTOsI-
TelbHO. KpoMe TOTo, UTO IPHU JKeNTaHuN MOKHO JaTh APYT0e€ UM CTONOITY
13 TabJIUIBI (€CJW ¥ HETO «ILJIOX0€» MU HeOAHO3HAUHOE UM), IpaKTHUe-
CKU HaBepHAKA BBl 3aXOTHUTE MTO-CBOEMY HA3BATH Te CTOJOIIHI PE3YIbTUDY-
fomtero Habopa, KOTOpEIe 6YAYT cQOPMUPOBAHEI B PE3YJIbTaTe BHITOJTHEHU
BBIDAYKEHU UJIU BCTPOEHHOIN GyHEKIUN. CaesaTs 5TO MOXKHO 100aBIeHUEM
ncesfonuma cmoabya mocae KaKaIoro saeMeHTa 6J10Kka select. BoT mpeasI-
Iyt 3anpoc K Tabauie employee, B KOTOPOM JJISA TPEX CTOJOIOB YKA3aHEI
TICeBIOHUMBI:

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

o [ R [ S [ +
| emp_id | status | empid_x_pi | last_name_upper

o [ R [ S [ +
| 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 |



Brok select 57
| 9 | ACTIVE |  28.27431 | GROSSMAN |
| 10 | ACTIVE |  31.41590 | ROBERTS |
| 11 | ACTIVE |  34.55749 | ZIEGLER |
| 12 | ACTIVE |  37.59908 | 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 |
O O . +
18 rows in set (0.00 sec)

Kax BuAHO M3 3aT0OJIOBKOB CTOJNGIIOB, BTOPOI, TPETHI U YETBEPTHIH CTONO-
IIBI TEIePh UMEIOT OCMBICIIEHHBIe UMeHAa, a He 0603HAYeH I TPOCTO QYHKITHU-
eil UIu BRIpasKeHueM, ¢hOPMUPOBABIIUM STOT CTOJI0eI. Eciu mocMOTpeTh
Ha 6JI0K select, MOXKHO YBUAETD, UTO ICEBJOHUMEI status, empid_x_pi m last_
name_upper mobaBJeHBI IOCJE BTOPOTO, TPETHETO M UEeTBEPTOTO CTOJOITOB.
JyMaro, Bce COTIacATCS C TeM, YTO ¢ IPHUCBOEHHBIMH IICEBAOHUMAMHE CTOJIO-
ITIOB BBIXOAHBIE JaHHBIE CTANH TTOHATHEEe; KPOMe TOT0, ¢ HUMHU Jerde pado-
TATh IPOTPAMMHO, €CJIU 3anpockl hopMupyiorea us Java unu C#, a He us-
TepPaKTUBHO IIOCPEACTBOM HHCTPYMeHTa KOMaHIHOU cTpoKku mysql.

YHNYTOXEHNe D,yGHVIKaTOB

B HEeKOTODPHIX caydYasdx 3ampoc MOKET BO3BPATUTH AYOMIUPYIONINE CTPOKU
manebIX. Hanpumep, npu Be16ope ID Bcex KIMEHTOB, MMEIONIUX cUeTa, ObI-
JI0 6BI IpeACTaBIeHO CIAEAVIOIIee:

mysql> SELECT cust_id
-> FROM account;

W o O~ OO O O A bW WM N 2
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10
10
IR
12
13

24 rows in set (0.00 sec)

ITockONBKY Y HEKOTOPHIX KJIHEHTOB II0 HECKOJBKY CUYETOB, ONUH U TOT 2Ke
ID xnuenTa 6ymeT BBEIBeAEH CTOJBKO pa3, CKOJBKO CUETOB UMeeT KJIHUEHT.
Ho, oueBugHO, NeIbI0 JAHHOTO 3a1IPOCA SABJIAETCS 6b/00p KIUEHTOB, HMEIO-
IUX c4YeTa, a He noxydeHue ID KianeHTa A KA JOA CTPOKH TaOIUIE aC-
count. JJoGHUTBCA TOTO MOXKHO, IIOMECTUB KJIIOYEBOe cJoBo distinct (oT-
JTHYHBIA) HETIOCPECTBEHHO MOCJIe KJII0UYEBOTO CI0Ba Select, KaK B CIeAYIO-
IeM OpuMepe:

mysql> SELECT DISTINCT cust_id
-> FROM account;

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

13 rows in set (0.01 sec)

Tenepsb B pesyabTUpyomeM Habope 13 ¢TpoK, 10 OAHOH AJII KaXKI0T0 KIH-
€HTa, a He 24 CTPOKH, 110 OAHOH AJIS KarKJOoT0 cUeTa.

Ecnu me TpebyeTcsa, 4TOOB! cepBep yAANSII AYOIUDYIONHe JaHHBIe, HJIH BEI
yBepeHbl, UTO B PEe3yJIbTHUDYIONeM Habope ux He OyaeTr, BMecTo DISTINCT
MOJKHO YKa3aTh KJI04YeBoe CJOBO ALL (Bce). OfHaKO KJIOYeBOE CIOBO ALL
OpHUMEHseTCs 10 YMOJIYAaHUIO U B SIBHOM YKa3aHUHU He HYKJaeTCs, IOITOMY
6OJBIINHECTBO IPOTPaMMUCTOB He BKJIIOYaeT ALL B 3aIIPOCHI.

3anoMHUTE, YTO (HOPMHPOBAHMEe HAOOpPA VHHKAJIBLHHIX 3HAUEHUH

-—@‘ Tpe0dyeT COPTHPOBKHU JAHHHIX, UTO B CJIyuae OOJBIIUX PE3yIbTH-

pyOImux Ha60p0B MOXKeT 3aHATbh MHOTO BpEMEHU. He nognaBaiiTecn
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co61a3Hy HCcIoab30BaTh DISTINCT TOABKO LIS TOTO, YTOORI TAPAHTH-
pOBaATh OTCYTCTBHE IYOJIMPOBAHUA; JYUIIE IOTPAThTe HEKOTOPOe
BpeMs Ha OCMEICJIEHNEe JaHHHIX, ¢ KOTOPHIMY paboTaeTe, UTOOH yiKe
HaBepHAKA 3HATS, I'le TyOIUPOBAHHE BOBMOXKHO.

Bnok from

Mo cux mop MBI paccMaTPUBAJHU 3alIpPOChl, B 0JI0Kax from KOTOpBIX ObLIa
yKasaHa TOJBKO OJHA Tabmuma. XoTsa O0JbIIMHCTBO KHUT mo SQL onpexe-
JAT 610K from IpoCTO KAaK CINCOK U3 OAHOI uau 0osee TabaUIl, MHe ObI
XOTeJOCh PACIIIUPUTD 5TO O peieIeHre CAeAVIONTUM 06pasoM:

Bioxk from onpeneaaeT Ta6JII/II.H:I, HNCIIOJb3yeMbI€ 3aIIpOCOM, a TaKiKe cpeacTBa
CBA3BIBAHU A Ta6JII/II.I.

OTo ompefeNeHue BKJIIOYAeT ABe Pas3HbIe, HO B3AUMOCBSI3aHHBIE KOHITEII-
AU, KOTOPHIe OYAYT U3YUYeHEI B CIEAYVIONUX pasaesax.

Tabnuupbl

ITpu BcTpede ¢ TepMUHOM table GOMBIIHUECTBO JOAEH TpeAcTaBAIIOT cebe
Habo0p B3aUMOCBA3aHHBIX CTPOK, XPaHANIUXCA B 0aze JaHHBIX. XOTS OAUH
U3 TUTIOB TAOJUI JefiCTBUTENLHO ONUCHEIBAETCA UMEHHO TaK, MHe OBl X0Te-
JIOCH MCIIOJB30BATH STO CJIOBO B 0oJiee o0MIeM 3HAUYEHUW — WM36aBUTHCS OT
T0060T0 YOIOMHUHAHUA O cmocobaxX XpaHeHUs AAHHBIX, COCPEIOTOUYHBIINCE
TOJIBKO Ha Ha0ope B3aUMOCBA3aHHBIX CTPOK. JTOMY CBOGOIHOMY ompeaese-
HUIO COOTBETCTBYIOT TPH Pa3HBIX THUIIA TaOIUII:

e Tlocrosaruble TaGIULEI (T. €. CO3AAHHBIE C TOMOIIBIO BHIDAMKEHUA Create
table)

e BpemeHnHbIe TAGMIUIHI (T. €. CTPOKHM, BO3BpAIlleHHBIE TTOA3aIIPOCOM)

e BupryanbHbIe TA6IUNOH (TpeAcTaBIeHUs) (T. €. CO3TaHABIE C TOMOIIHIO
BBIDAsKEeHU Ccreate view)

Kaxaprit ua sTUX TUIOB TaOJIUI MOXKET ObITH BKJIIOUEH B OJI0K from 3ampo-
ca. Ha qaEHBI MOMEHT BEI Va2Ke BIIOJHE OCBOUJIU BKIUYEHNE IOCTOIHHBIX
TabJIUIl, IOSTOMY Jajiee KPATKO ONKUCAHBI APYTHe THUILI TAOJIUIl, KOTOPEIE
MOTYT HCIOJIb30BAThCS B OI0Ke from.

Tabnuubl, popmupyembie Nnog3anpocom

ITogsanpoc (subquery)— 5To 3ampoc, coAeps;Kaliuiicss B IPYyTroM 3ampoce.
ITogszanmpochl 3aKIIOYAIOTCSA B KPYTJble CKOOKHM W MOTYT DPACIONATaThCs
B pPasJIUYHBIX YACTAX BRIpaKeHusd select. OgEaro B paMKax 0soKa from mom-
3aTIPOC BBIMOJHAET HDYHKITHIO (JOPMHUPOBAHUA BPEMEHHON TaOJIUIIBI, BULM-
MO 1151 BCeX OCTANMBHBIX OJIOKOB 3ampoca 1 CIocO0HOH B3auMOAeHCTBOBATE
¢ IPYTUMU TabIUIaMi, VKasaHHBIME B 6J10Ke 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;

fooooo R R +
| emp_id | fname | lname |
fooooo R R +
| 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 |
fooooo R R +

18 rows in set (0.00 sec)

31ech mogsanpoc K Tadmuile employee BO3BpaIlaeT OATH CTOJNOIOB, 4 OCHO8-
Holl 3anpoc (containing query) cCBLIAETCS HA TPU U3 IATU JOCTYIHBIX CTONO-
IIOB. 3ampoc cCchlJIaeTesd Ha IIOA3aIpoc IIOCPEeACTBOM IICEBAOHUMA, B JaHHOM
ciaydae €. OTO YIPOINEHHEIH, MPpAaKTHUYECKN 0eCOJNe3HbIH IpuMep I0oA3a-
mpoca B 6moKe from; mOAPOOHBIM pacckas O HOA3AMpocax MOMKHO HAWTH
B riase 9.

MpencraBneHus

ITpencraBienue (view) — 9To 3ampoc, XpaHAIIAicsa B caIoBape faHEHBIX (data
dictionary). OHo BEITTIAAUT U paboTaeT KaK TaOJUIA, HO ¢ IPEACTABIEHH-
eM He acCONMWUPOBaHbl HUKAKIE JaHHEBIEe (BOT TOYEMY s Ha3bIBAIO BTO 8UD-
myaavroil Tabnunei). [Ipu BRIDONTHeHUU 3ampoca K OIpPeACTABICHUIO 3a-
TIPOC COEUHSIETCS C ONMTUCAHMEM IPeACTaBIeHUS U CO3AaeTCI OKOHYATENb-
HBI# 3aTTpoc, KOTOPBIHA 1 OyIeT BHITIONHEH.

Yr06BI TPOAEMOHCTPUPOBATE 3T0, IPUBEAY ONHCAHUE IPEICTABICHU, 3a-
TIpaIlnuBAaoIIero Tabaumy employee M BKJIOYAIONIETO BBIZOB BCTPOEHHOM
PYyHKOUHU:

CREATE VIEW employee_vw AS
SELECT emp_1id, fname, lname,

YEAR(start_date) start_year
FROM employes;

ITocre CO3JaHUsAg IIPEeACTaBJICHUA HUKAKHEe JOIIOJITHUTEJbHBIEC JAHHEBIEC HE CO3-
OJAITCs: CepBep IPOCTO COXPAaHAET BhEIPDaXKeHHe select mya ,Z[aJIBHefILLIEI‘O
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HCIIOJIb30BaHHUA. Tenepb, Korma npejacTraBJIeHHe CYIIecTBYyeT, MOXHO Je-
JIaTh 3alIPOChI 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
1 2000
12 2003
13 2000
14 2002
15 2003
16 2001
17 2002
18 2002

IIpeacraBieHusI CO3MAOTCA IO PAa3HBIM MPUYHHAM, B TOM YHCJE C IEIbIO
CKDBITH CTOJIOIBI OT TOJb30BaTeJ el U YIPOCTHTD CI0KHO yeTpoeHHEBIe BI.

MySQL mo Bepcuu 5.0.1 He mogaep:KuBaeT npeactaBiaeHusa. OqHAKO

-—®| OHH ITUPOKO UCIIOAb3YIOTCA APYTUMHU cepBepamu B]l, moaTomy TOT,
KTO IJIaHupyeT padotats ¢ MySQL, n01KeH TOMHUTD 0 HUX.
ITockonrky MySQL Bepcuu 4.1.11 He BKJIH0OYAET IpPeACTABIEHHA,
B IPEABIAYINEM 3anpoce HAMEPEeHHO He IMOKAa3aHO IpUIJIalleHue
mysql> u o0pruHOEe (HhOpMATHPOBAHWE DPE3yJbTHPYIOI[Ero Habopa
9TOT 2Ke IpueM NPUMEHIeTCs B APYTUX IJ1aBaX KHUTY IPU OIuca-
HHUHY BO3MOKHOCTH SQL, elre He peanusoBanHo¥ B MySQL.

Cesa3un Tabnuy,

Bropoe oTcTynseHne oT onpeeseHus IpocToro 6Jo0Ka from: ecniu B 6J0Ke
from mpHcyTcTBYeT Oosiee OAHOH TabMUIBI, 00A3aTEIHHO AOJKHBI OBITH
BKJIIOUYEHBI U YCJIOBUS, UCTIOJb3yeMBbIe A c8a3biéanus (link) Tadbaui. 9to
He TpeboBarue MySQL unu xaxoro-to gpyroro cepeepa B]l, a yTBepKIeH-
veiii ANSI MeTo coefUHEeHH HECKOMBKHUX TabIHUIl, U 5TO cnocob, Haubdo-
Jee mepeHOCHUMBIH Mexay cepBepamu BJI. CoequHeHne HECKONMbKHUX Tab-
aun 6yaeT moApoOHO paccMaTpUBaThes B raaBax 5 U 10; 31ech IpUBeAeH
JIAITH TPOCTOH IPUMED AJIS YTOJEeHUs JIOOO0TBITCTRA:

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;

[ [ [ S e, +
| emp_id | fname | lname | dept_name

[ [ [ S e +
| 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

[ [ [ S e, +

18 rows in set (0.05 sec)

IIpeawigymiuii 3anpoc BEIBOAUT AaHHBIE U3 TaOMUI employee (emp_id, fname,
1name) u department (name), mosTOMY 06e TAOMUITHI BKJIOYEHBI B OJI0K from.
MexaHu3M CcBA3BIBAHUA ABYX TabauI (HasbIBaeMbIH coeduHernuem (join))
3aKJII0YAEeTCS B IPUCOeAUHEHNN AAHHBIX 06 OoTAese, B KOTOPOM paboTaeT
COTPYAHUK, XpaHANUXca B Tabaume employee. Takum obpasoMm, cepBepy
Bl ornaercs pacmopssKeHNe UCIIONB30BATE 3HaUeHUe cToabma dept_id Tab-
JUIEI employee AJIA TOUCKA COOTBETCTBYIOIIETO Ha3BaHU OTAeNa B Tabu-
me department. YcIoBUA coeUHEHU HaXOAATCA B TOAOIOKe on O60Ka from.
B namrom ciydae ycnoBue coegquueHuA: ON e.dept_id = d.dept_id. BececTo-
poHHee 00CYKAeHNe COeJUHEeHNI HECKOMbKUX TabJIUIl TaKKe MOKHO Haii-
TH B IJIaBe 5.

OnpepeneHne NceBAoOHMMOB Tabnuny,

ITpu coegnHEeHNN HECKOMBKUX TAOGMUIT B OJHOM 3alIpoce BAM MOHAJO0UTCA
UIeHTUPUITUPOBATH TAOJIUIY, Ha KOTOPYIO AeJAaeTCs CChIIKA MPH yKasa-
HUU cTONM6IOB B OJ0Kax select, where, group by, having m order by. JaTs
CCBIIKY Ha Tabmumy BHe 0J0Ka from MOMKHO OAHUM U3 ABYX CIIOCOGOB:

e MHcnoombzoBaTh HOJMHOE UM TaGJIUITBI, HATTPUMED employee. emp_id.
e IIpucBOUTH KaKJ0OM TabIUIlE ICEBJOHUM U UCIONIH30BATE €T0 B 3alIpoce.

B npeasiaymieM 3ampoce s PEITuj UCI0Mb30BaTh B OJI0Kax select U on moJ-
HOEe UM TabaUIbl. A BOT KaK BBRITJISAUT STOT K€ 3aIpoC ¢ IPUMeHeHUeM
TICeBIOHUMOB:
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SELECT e.emp_1id, e.fname, e.1lname,
d.name dept_name

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

Ecnu BHHMaTenbHEe IOCMOTPETh Ha OJI0K from, BUAHO, 4TO Tabauia emp-
loyee moayuyusa ceBAOHUM e, a Tabauiia department — meceBgoHUM d. 3aTeM
STU ICEBJOHUMBI UCIIOJIB3YIOTCS B OJI0Ke 0N ITPU ONUCAHUY YCIOBHUS COETHU-
HeHHUs, a TaKiKe B OJIOKe seleCct IpH 3aJlaHUMA CTOJOITOB, KOTOPBIE HOJIMHBI
OBITh BKJIIOUEHB! B pe3yJbTUpyOmuii Hadop. Hameioch, Bce corsacsarcs,
YTO UCIOJb30BaHHUE ICeBAOHUMOB JeJlaeT BRIParkeHre 00J1ee KOMOAKTHBIM,
He IPHUBOJAS K OyTaHUIE (IPX YCIOBHHM Pa3yMHOTO BEIOODPA IICEBIOHUMOB).

Bnok where

Mo cux mop 3ampochl, IPABOAUMEIE B JaHHOH IIaBe, OCYIIeCTBISIIHA BHIGOD
BCeX CTPOK W3 TabauIl employee, department mam account (KpoMe mpumepa
C KJII0YeBBIM CJIOBOM distinct). OaEAKO Yallle BCero U3BIEKaTh 6C¢ CTPOKH
TabIUIBEl He TpebyeTcs, W HYKeH CII0co0, MO3BOJAONIUANA OTHUIBTPOBHI-
BaTh CTPOKH, He IIPeICTABIAIONI e HHTepeca. ITo paboTa A 610Ka where.

[ Braok where — 9T0 MeXaHH3M OTCEHMBAHUS HEXKEJATENbHHIX CTPOK
U3 Pe3yAbTHPYIOIEro Habopa.

Hanpumep, TpebyeTcs U3BIedYb U3 TAOJIUOEBI employee HJaHHBIE, HO TOJBKO
s COTPYAHUKOB, HAHATHIX B KauecTBe cTapmiux onepanuoructoB (head
tellers). B creayromiem sampoce 6JI0K where CIYIKUT AJIA U3BJICYEHUST M OJLb-
0 J4eThIPeX CTapOIuX OMepPamUOHUCTOB:

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

f S — . R ——— Fom o o +
| emp_id | fname | Iname | start_cdate | title |
f S — . R ——— Fom o o +
| 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 |
f R R e [ +

4 rows in set (0.00 sec)

B mansOM ciydae 610KOM where 661 oTcesHBI 14 u3 18 cTpok. ITOT 610K
where COTEPIKUT BCETO OAHO ycaosue puavmpauyuu (filter condition), Ho aTHX
YCIOBUHA MOYKET OBITh CTOJIBKO, CKOJIBKO TOTPebyeTcs1. Y CIOBHAS Pa3AesioT-
cs C TOMOMIBI0 TAKUX OIEPaToOpPOB, Kak and, or 4 not (moapobHO OJI0K where
7 YCJIOBHUSA DUIBTPAITUHA 00CYKAAIOTCA B r1aBe 4). BoT paciiupeHHBIH Bapu-
aHT OPEeABIAYIIETrO 3aIIPOca CO BTOPHIM YCJIOBHEM — AOJYKHBI OBITH BKJIIOYE-
HBI TOJIBKO COTPYAHUKH, IPUHATHIE Ha paboTy mocie 1 saBapa 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";
[ f - [ Fomm e R +
| emp_id | fname | Iname | start_date | title |
[ f - [ Fomm e R +
| 6 | Helen | Fleming | 2004-03-17 | Head Teller
| 10 | Paula | Roberts | 2002-07-27 | Head Teller
[ f - [ Fomm e R +
2 rows in set (0.00 sec)

ITo mepBoMy ycaoBuio (title = "Head Teller ') 6®1m0 oTdhunsTpoBano 14 us 18
CTDPOK, a TTo BTopoMy (start_date > "2002-01-01") — emie 2. B uTore B pe3ynb-
TUPYIONIeM Habope ocTanoch 2 crpoku. laBaiiTe TOCMOTPUM, YTO IPOU30ii-
JIeT, €CJIU 3aMEeHUTD Pas3JeIdIui YCIOBUA OIepaTop and omepaTopoM or:

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

[ Fomm e Fommm o Fomm e o +
| emp_id | fname | lname | start_date | title |
[ Fomm e Fommm o Fomm e o +
| 2 | Susan | Barker | 2002-09-12 | Vice President

| 4 | Susan | Hawthorne | 2002-04-24 | Operations Manager

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

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

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

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

| 9 | Jane | Grossman | 2002-05-03 | Teller |
| 10 | Paula | Roberts | 2002-07-27 | Head Teller

| 12 | Samantha | Jameson | 2003-01-08 | Teller |
| 13 | John | Blake | 2000-05-11 | Head Teller

| 14 | Cindy | Mason | 2002-08-09 | Teller

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

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

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

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

[ Fomm e Fommm o Fomm e o +

15 rows in set (0.00 sec)

ITocMmoTpeB Ha BBIXOAHBIE HaHHBIE, MOXKHO YBHUJETH, YTO B PE3YJIHTUPYIO-
mui Habop BKJIIOYEHBI BCe UeThIpe crapinux omepanmuonucrta (Head Tel-
ler), a TaksKe Bce ocTaNbHBIE COTPYAHUKH, IPUCTYIIUBIIINE K pabdoTe B 6aH-
ke nocye 1 saBapa 2002 roga. Haa 15 us 18 coTpyAIHUKOB U3 TaOIUIIBI
employee BBIMOJIHAETCA IO KpaliHeH Mepe OAHO W3 ABYX ycioBuii. Tarum
006pasoM, 4TOOHI CTPOKA TTOTIaNa B Pe3yIbTUPYIONI Uil Habop, KOTAa YCIOBUA
pasgendaoTca omepaTopoM and, AJA Hee AOJKHBI BRINOJHATHCA 6CE YCJIO-
BUS; a TIPHU HCIOOJb30BAHHUH OMEpaTopa Or AOCTATOYHO, YTOOBI BBITTOJIHSI-
JIOCH TOJIBKO 00HO U3 YCIOBUI.
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A Kak OBITH, €CJIH BaM HYKHO 3a1eiCTBOBATE B OJ10Ke where o6a omepaTopa —
and m or? Pag, uro cipocunu. Heo6xoAuMo crpynImupoBaTh YCIOBU C TO-
MOITIBI0 KPYIJIBIX CK0OOoK. CieAyioNmuii 3aIpoc COCTaBJeH TaK, YTO B pe-
3YJIBTUPYIONINI HaGOp HOMKHBI IOTACTh TOJIBKO Te COTPYAHUKN, KOTOPBIE
ABJAIOTCA cTapmuMu onepanuonucramu (Head Teller) u mauanu paboraTs
B KOMIaHUU mo3:ke 1 sasapsa 2002 roga, uzu opocThie onepanuonucTsI (Tel-
ler), mavasmue paboraTs nocie 1 asasapsa 2003 roxa:

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");

[ Fomm e [ — e Fom e +
| emp_id | fname | lname | start_date | title |
[ Fomm e [ — e Fom e +
| 6 | Helen | Fleming | 2004-03-17 | Head Teller |
| 7 | Chris | Tucker | 2004-09-15 | Teller

| 10 | Paula | Roberts | 2002-07-27 | Head Teller |
| 12 | Samantha | Jameson | 2003-01-08 | Teller |
| 15 | Frank | Portman | 2003-04-01 | Teller |
[ S [ —— e e +

5 rows in set (0.00 sec)

Hna pasgesieHUA TPYNI YCIOBUU IPU UCMIOJB30BAHUU PA3JUUYHBIX OIlepa-
TOPOB BceTha caelyeT IPUMEHATh KPYIJble CKOOKM, YTOOBI aBTOP 3a1poca,
cepsep Bl u mr060ii comemuanucT, KOTOPHIH mo3:ke OyaeT paboTaTh ¢ STUM
KOJOM, IOHUMAJHU, YTO ITPOUCXOTHUT.

Bnoku group by u having

Bce paccMOTpeHHBIE [0 CHX ITOP 3alTPOCH] U3BJIeKaIn HeoOpaboTaHHBIE CTPO-
KU JaHHBIX, He BRITONHAS HaJ HUMU HUKaKUX AeiicTBuii. OAHaKo HHOTIA
BaM 3aX0YeTCs BRIABUTDH B JaHHBIX 00I[1e HAIPaBIeHUsd, JJIA 4eT0 CEPBepy
Bl mpugeTcsa HeMHOTO TOKOJNAOBATE HAJl HUMU, IIPEK e YeM IPeJOCTaBUTh
BaM pe3yJIbTUPYOmuii Habop. OTHUM U3 CPEACTB AJIsI STOTO ABJIAETCI OJIOK
group by, TpeAHasHAYEHHBIH O IPYNNIUPOBKU MAaHHBIX MO 3HAUEHUAM
cronbmos. HampuMep, BMeCTO COMCKA COTPYAHUKOB M OTIEJI0B, B KOTOPHIX
OHU YUCNIATCS, HYKEH CIHUCOK OTAENOB ¢ YHCJIOM COTPYAHUKOB, paboTaro-
MUX B KaskaoM u3 HuX. C OJOKOM group by Tax:ke MOKHO HMCIIONB30BATH
6JI0K having, TO3BOMAMOIIUH HUIBTPOBATH AaHHBIE IPYIIN aHAJIOTUYHO 6JI0-
Ky where, TO3BOJAIONIEMY (DUIBTPOBATH HeoOpaboTaHHBIE JaHHBIE.

51 XxoTes TUIE cIerKa KOCHYTHCA STUX ABYX OJI0OKOB, 4YTOOH! B AaJbHeNNIeM
OHU He OBLIN HeOXKUAAHHOCTHIO AJII YUTaTeNeH, HO OHM HeMHOTO0 CJIoKHee,
yeM Jpyrue deThIpe OJ0Ka BhIpaskeHud select. IlosToMy Ipomry oK IaTh-
cd TJIaBBI 8, TJle TOJHOCTHIO ONIMCAHO, KaK U KOT/a UCIO0Jb30BaTh group by
u having.
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Bnok order by

B 061m1eM crydae cTPOKHU pPe3yIbTUPYIOINIEro Habopa 3ampoca BO3BpamniamoT-
cd B IPOUBBOJbHOM MHopaAAkKe. Ecau TpebyeTcda yOOPAAOYUTL PE3YJIBTH-
pyromuii Habop onpeAeNeHHEBEIM 06pasoM, HEOOXOIUMO IpeANucaTh cepBe-
PV COPTHUPOBATDH PE3YJIBTATHI C TOMOTILIO OJI0KA order by:

Biok order by — 3TO MeXaHM3M COPTUPOBKH PE3yIbTHPYIOIIET0 HA00pa Ha OCHO-
Be JaHHKIX CTOJOIOB, MK BHIPAMKEHNIT, HCIIOJB3YIONNX JAHHEIE CTOIOIIOB.

BoT, ¥ mpumMepy, eIlle OJWH B3TJIA] HA IPUBEIeHHBIH paHee 3a0poc K Tabiu-
Ime account:

mysql> SELECT open_emp_id, product_cd
-> FROM account;

o [ S +
| open_emp_id | product_cd |
o [ S +
| 10 | CHK |
| 10 | SAV |
| 10 | CD |
| 10 | CHK |
| 10 | SAV |
| 13 | CHK |
| 13 | MM |
| 1] CHK |
| 1] SAV |
| 1] MM |
| 16 | CHK |
| 1] CHK |
| 11 CD |
| 10 | CD |
| 16 | CHK |
| 16 | SAV |
| 1] CHK |
| 1] MM |
| 11 CD |
| 16 | CHK |
| 16 | BUS |
| 10 | BUS |
| 16 | CHK |
| 13 | SBL |
o [ S +

24 rows in set (0.00 sec)

Ecnu TpebyeTcs npoaHaTU3UPOBATh AaHHBIE KAaKOT0 COTPYAHUKA, TTOIe3-
HO OBII0 6B OTCOPTHUPOBATD PE3YIBTATHI IO CTOJOITY open_emp_id. Hasa sTo-
TO TPOCTO A00aBJIsIeM STOT CTONOEI] B OJI0K order by:

mysql> SELECT open_emp_id, product_cd
-> FROM account
-> ORDER BY open_emp_id;
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o [ S +
| open_emp_id | product_cd |
o [ S +
| 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 [ S +

24 rows in set (0.00 sec)

Teneps Jerdue YBUAETH, KaKHe THUOHI CUETOB OBIIM OTKPBITH KaMKIBIM CO-
TpyaaukoM. OgHAaKO Ob170 6BI TOPasAo JyUIlle, €CJu 6Bl THIHI CUETOB JJIs
KaXJoro OTAeJIbHOI'O COTPYAHUKA BEIBOAUJIUCEH B OIIPEAESIEHHOM IIOPAAKE;
9TO OCYIIECTBIsSAETCA TIyTeM Jo6aBiIeHus B 010K order by crondma product_cd
nocJe open_emp_id:

mysql> SELECT open_emp_id, product_cd
-> FROM account
-> ORDER BY open_emp_id, product_cd;
o [ S +
| open_emp_id product_cd |

SAV
BUS

[ J S G GG G Y

—

| |
| |
| |
| |
| CHK |
| |
| |
| |
| |
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| 10
| 10
| 10
| 10
| 10
| 10
| 13
| 13
| 13
| 16
| 16
| 16
| 16
| 16
| 16
¥

24 rows in se

t (0.00 sec)

Temepb pesyasTUPYOIUA Habop oTcopTUpoBaH cHadvana mo 1D corpyauu-
KOB, a 3aTeM II0 THIY CcYeTa. Y UNThIBAeTCA MOPSALOK pasMeIleHusA CTOJ0-
moB B 6J10Ke order Dy.

CopTtuposka no

BO3pacTaHUIO N y6bIBaHVIIO

ITpu copTUPOBKE MOMKHO 3aAaTh MOPSAAOK no go3pacmanur (ascending)
unu no yoévieanuw (descending) ¢ IOMOMIBIO KJIOUEBBIX CJOB as¢ U desc.
ITo yMoM4aHMIO BBIMOJHSETCA COPTHPOBKA IO BO3PACTAHUIO, TOSTOMY AO-

6aBJIATEH IpUIE

TCS TOJBKO KJIOYeBOe CJIOBO desc — ecJu Tp66YETCH COpTH-

poBKa mo yOmIBaHuio. Hampumep, OO CAEAYIONIEMY 3aIpPOCY BBIBOAUTCS

CIINCOK BCE€X CU

€TOB, OTCOpTHpOBaHHBIfI II0 JOCTYIIHOMY OCTaTKy, HaAYUHAaA

¢ caMoro 0OJBIITOTO:

mysql> SELECT
-> FROM a
-> ORDER

o __

| account_id

|
|
|
|
|
|
|
| 14
|
|
|
|
|
|

account_id, product_cd, open_date, avail_balance

ccount

BY avail_balance DESC;

S — o o= +
| product_cd | open_date | avail_balance |
S — o o= +
| SBL | 2004-02-22 | 50000.00 |
| CHK | 2003-07-30 | 38552.05 |
| CHK | 2002-09-30 | 23575.12 |
| CD | 2004-12-28 | 10000.00 |
| BUS | 2004-03-22 | 9345.55 |
| MM | 2004-10-28 | 9345.55 |
| MM | 2004-09-30 | 5487.09 |
| CD | 2004-01-12 | 5000.00 |
| CHK | 2001-05-23 | 3487.19 |
| CD | 2004-06-30 | 3000.00 |
| CHK | 2001-03-12 | 2258.02 |
| CHK | 2004-01-27 | 2237.97 |
| MM | 2002-12-15 | 2212.50 |
| CD | 2004-06-30 | 1500.00 |
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| 1] CHK | 2000-01-15 | 1057.75 |
| 8 | CHK | 2002-11-23 | 1057.75 |
| 91 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 |
N [ S . . +

24 rows in set (0.01 sec)

CopTupoBKAa 10 YORIBaHWIO OOBIYHO IPUMEHAETCA B PAHKUPYIONIUX 34IPO-
cax BPOJE «MIOKaKW MHE IATH CAMBIX OOJBIIHUX MOCTYIHBIX OCTATKOB».
MySQL BrIouaeT 60K 1imit (Ipeges), TO3BOMAIONINEN COPTUPOBATH AAH-
HbIe ¥ 3aTeM OTOPACHIBAThH BCe, KPOMeE MEePBBIX X CTPOK. Biok 1imit obey:xk-
JlaeTcdA B IPDUJIOMKEHUU B BMecTe ¢ APYTUMU PACIIUPEHUAMU, He BXOAAIIA-
mu B craggapT ANSI.

CopTMpOBKa C MOMOLLbIO Bbipa)KeHNN

CopTupoBaTh PE3yNIbTATH IO JAHHBIM CTOJOIIA JIETKO W IPUATHO, HO UHO-
TIa MOXKeT ToTpe6oBaThCA COPTUPOBKA MO KAKOMY-TO IPU3HAKY, KOTOPHIH
He xpauuTcd B BJl 1, BO3MOKHO, OTCYTCTBYET B 3ampoce. YToOkI cIpaBUTH-
cd ¢ BTOH cuTyarnuei, MoKHO T06aBUTH B OJ0K order by BeIpaskenue. Ha-
IpuMep, TpebyeTcs COPTUPOBATDH JaHHBIE KJIHWEHTOB IO MOCIeAHUM TPEM
paspagaMm ux deaepanbuoro ID (sT0 160 HOMED COMUANTBHON CTPAXOBKU
I GUBUUECKUX JUIL, 100 KopmopaTuBHLBIH ID Aya 'opuandecKUX JIUIT):

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

o o o [ S R +
| cust_id | cust_type_cd | city | state | fed_id |
o o o [ S R +
| 1] 1 | Lynnfield | MA | 111-11-1111 |
| 10 | B | Salem | NH | 04-1111111 |
| 2|1 | Woburn | MA | 222-22-2222 |
| 11 |1 B | Wilmington | MA | 04-2222222 |
| 311 | Quincy | MA | 333-33-3333 |
| 12 | B | Salem | NH | 04-3333333 |
| 1318 | 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 | 777-77T-7777 |
| 8 | I | Salem | NH | 888-88-8888 |
| 911 | Newton | MA | 999-99-9999 |
o o o [ S R +

13 rows in set (0.01 sec)
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B sTOM 3ampoce HCIOJIB3YETCA BCTPOeHHAA QYHKIUA right(), KoTopas us-
BJIEKAeT MOocJeAHNe TPHU CHMBOJA 3HaYeHHUA cTondma fed_id m copTupyer
CTPOKU Ha OCHOBAHUH STOTO 3HAYECHUA.

COpTVIpOBKa C MOMOLLbIO YNCJIOBbIX 3aMecTUTenen

ITpu copTUPOBKE C UCTIOJIb30BaHNEM CTONOITIOB, IePEYNCTIEHHBIX B OJI0Ke Se-
lect, MOXKHO CCBLIATHCA Ha CTONOIEI He IO UMEHU, a 110 UX NOPAIK060MY HO-
mepy. Hanpumep, ecnu TpedyeTca BEIIOJIHUTH COPTUPOBKY IO BTOPOMY W
TISITOMY CTOJIOIY, BO3BPAIlaeMOMY 3aIIPOCOM, MOKHO CIeJaTh CaAeyIomee:

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

[ o e S Fommm o +
| emp_id | title | start_date | fname | lname |
[ o e S Fommm o +
| 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 |
[ o e S Fommm o +

18 rows in set (0.03 sec)

Cropee Bcero, BBI peJKo 6yIeTe UCI0JIb30BATh 9TY BO3BMOMKHOCTD, ITOCKOIb-
Ky ecnu 1o0aBUTH CTOJOEI] B OJI0OK select ¥ He MBMEHUTDH MOPIIKOBBIE HO-
Mepa B 6J10Ke order Dy, pesyJIbTaThl OYAYT HEMPeACKA3YeMbIMH.

YnpaxxHeHus

Crepyromiue yopaskHeHUs paspaboTaHbl I 3aKpenJyeHUs TOHUMAHUA
BEIpasKeHUd select u ero 6;10K0B. Perntenus npuBefeHbl B Ipuigosxerauu C.

3.1

WUssnexure ID, uMsa u GaMuInio BceX 6aHKOBCKUX COTPYAHUKOB. Buimosr-
HUTEe COPTUPOBKY 10 haMUIUU, a 3aTeM II0 UMEHU.



YnpasxxHeHns A

3.2

Hasrexure ID cuera, ID KiIneHTa 1 JOCTYOHBIN OCTATOK BCEeX CUETOB, UMEIO-
mux cratyc ACTIVE' (aKTUBHBIH) U JOCTYOHBIH ocTaToK 6oJyee 2500 mosna-
POB.

3.3

HanumuTe 3anpoc k Tabaume account, Boaspamiatomniuii ID coTpyIHUKOB, OT-
PBIBIIUX cYeTa (HCIOoMb3YyiTe cTomber account. open_emp_id). PesyasTupyio-
muit Eabop AOIKEeH BKJIOYATH IO OJHOM CTPOKE AJII KaKJa0T0 COTPYAHUKA.

3.4

B sTom 3aIIpoce K HEeCKOJIBKHUM HaﬁopaM AAHHBIX 3aIllOJIHUTE HpOﬁeJIBI (060'
3HaAY€HHBIC KaK <HMC/70>) Tak, ITOOBI IIOJIYYUTH pea3dyapTar, HpHBe,ZLEHHBIﬁ
HHXe:

mysgl> 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";

[ R f o= +

| product_cd | cust_id | avail_balance |
o - oo S +
| 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 - oo S +
21 rows in set (0.02 sec)



dunbTpauns

BriBatoT cay4yau, KoTAa Tpedyercs paboTaTb co BCEMH CTPOKAMH TaOJIHUIEI,
HampuMep:

4 y,[[aJIEHI/Ie BCeX JaHHBIX TaﬁJII/IIIBI AJsg TOro, ITOOBI 3arpysmuThb HOBEIE
AAaHHBIC U3 APDYTrOoro NCTOYHHUEKA.

e H3meHeHHe BceX CTPOK TaOMUITHI Tocse 106aBJIeHUA HOBOTO CTOJIOIA.
e MH3sBreueHUe BCeX CTPOK U3 TaOMUITLI OUePeIr COOOTITeH M.

B mogo6HBIX caydaax SQL-BEIpaskeHUAM He HYKeH O0J0K where, TOCKONBKY
HeT HeoOXOAMMOCTH HCKJIIOYATH W3 PACCMOTPEHUA KaKue-Tu00 CTPOKH.
OnHako yamie Bcero Tpedyercs cysKaTh GoKyc U paboTaTh ¢ TOAMHOKECT-
BOM CTPOK Tabmunsl. IlosToMy Bee SQL-BBIpaskeHUs AJId paboOTH ¢ JaHHBI-
MU (KpoMe BBIpaKeHHs insert) BKJIOYAIOT HeobA3aTEeNbHBINH 60K where,
re pas3MeInarTcd BCEBO3MOXKHBIE (UIBTPHI AJIA OTPAHUYEHUS YHUCIA
CTPOK, IIO/IBEPraeMbIX BozaelicTBuio SQL-BrIpaskenusa. Kpome Toro, B BBI-
pakeHme select BXoAHWT OJIOK having, B KOTOPHIH MOTYT OBITH BKJIIOUEHBI
ycioBua QUIBTPAlUU, OTHOCAINMECA K TDyOIaM JaHHBIX. B 3Toil riase
U3yYaroTcA PA3JUYHBIE TUIIBI YCIOBUN GUABTPATIUU, KOTOPHIE MOTYT IPHU-
MeHATHCA B OJI0KaX where BeIpaskeHuit select, update u delete.

OueHka ycnoBus

Biox where MoKeT colepsKaTh OJHO UIu 00Jee YCIOBUH, pasieleHHEBIX Oe-
paTopamu and u or. IIpu ucIonrb30BaHUN TOMBKO omepaTopa and cTpoka 6y-
JIeT BKJIIOUEHA B Pe3YJAbTUPYIONIUi Habop B caydae ucTuHHOCTH (True) Bcex
yCIOBUH AJ Hee. PacCMOTPHUM cleAyIoOmuii 610K where:

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

HUcxona us 5TUX ABYX YCJIOBU, U3 paCCMOTPEHUS 6YIeT UCKII0OUeH 000
COTPYAHUK, He ABIAIOITNACA OIePATHOHUCTOM UK paboTatomninii B OanKe
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sauymHada ¢ 2003 roga. B tarHOM IpuMepe UCIOJIBIYETCA TOJABKO JBa YCJIO-
BHUS, HO €CJIU YCJIOBUA B 6JOKE where pasfesieHbl oIIepaTopoM and, To Hesa-
BHCHMO OT MX KOJHUYECTBa CTPOKAa NOMNAJET B PE3YJIbTHUPYIOMIHi Habop,
TOJILKO €CJIU BCE YCIOBUS NI Hee OYAYT UCTHUHHBI.

Ecnu Bce yeoBus B 6JI0Ke where pasaeseHbl OIIepaTopoM O, TO YTOGEI CTPO-
Ka BOTILJIA B Pe3YIbTUPYIONINH HAO0D, JOIKHO BEIMOJHUTHCA (TPUHATD 3HA -
yeHue true) XoTa 051 OMHO U3 HUX. PacCMOTPHUM CIeAVIOIINE 1BA YCIOBUS:

WHERE title = 'Teller’ OR start_date < '2003-01-01"
Tenepsb €CTh HECKOJIbKO BAPHUAHTOB YCIOBUH, 0 KOTOPBEIM CTPOKAa employee
MOXKET OBITH BKJIIOUeHA B PE3YIbTUDYIONINH HAbOD:

e CoOTpYyAHUK SIBISETCS OMNEPAIlMOHUCTOM W OBINT IPUHAT Ha padoTy mo
2003 roga.

e COTpYAHUK SIBJSETCS OMEPAIUOHUCTOM U OB IPUHAT Ha paboTy mocie
1 auBapa 2003.

e CoOTpYAHUK He SIBISETCA ONEepPaIllMOHHUCTOM, HO OBII NPUHSAT Ha paboTy
mo 2003 roga.

B ta6n. 4.1 noxazaHbl BO3MOXKHEBIE pPe3yJIbTAaTEI BEIYHUCICHUA 6oKa whe re,
comepxaliero aAsa yCcjaoBusd, pasaeJICeHHBIX OIIepaTOpoOM Or.

Tabruya 4.1. Pe3ayavmamul 6blHUCTEHUSA §bIPAKCCHUIL € 08YMA YCAOBUAMU,
pasdereHHbLMU ONePAmopoMm or

IIpomeskyTounsrii pesyasraT | KoHeuHBIH pe3yasTaT
WHERE true OR true True
WHERE true OR false True
WHERE false OR true True
WHERE false OR false False

B npeawiaymiem npuMepe eAUHCTBEHHBIN BapDUAHT UCKJIIOUYEHUA CTPOKY U3
Pe3yIbTUPYIONIero Habopa — eclIu COTPYAHUK He ABJSETCA OMepaliuoHu-
CTOM U OBLJI IPUHAT Ha pabory HaumHada ¢ 1 aaBapsa 2003 roaa.

CkobKu

Ecnu 610K BKJIIOYaeT TPU UMK OOJBINE VCIOBUIH C MCOOMb30BAHUEM KakK
omeparopa and, Tak u 0r, cJIeAyeT IPUMEHATh KPYIJble CKOOKU. ITO caesa-
eT HaMepeHUA 3aIpoca TOHATHRIMY U AJA cepBepa BJI, u Ay Bcex, KTo 6y-
JeT YUTaTh KoJ. BoT OJ0K where, pacupAONIAi OPEeABIAYIIHN TpuMep.
Ou npoBepsier, paboTaeT JIU COTPYAHUK B 0aHKe O CUX IIOP:

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

Teneps UMeeM TPHU YCI0BUsA. YTOOBI CTPOKA OTIaNIa B KOHEYHBIH Pe3yabTH-
pyromuii Habop, IepBoe YCIOBUE A Hee JOMMKHO OBITH UCTUHHEIM (true),
a TaKsKe MCTHUHHBIM JOJIKHO OBITH BTODPOE UJU TpeThe ycaoBue (uaum oba).
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B ra6a. 4.2 noxazanbl BO3MOXKHEIE PE3YJIbTATEI BRIUUCIEHNS STOTO OJ0KA
where.

Tabruya 4.2. Pe3ayavmamul 6blHUCACHUSA 6bLPAKHCCHUIL C MPeM YCAOBUAMU,
pasdenennvimu onepamopamu and u or

ITpome;xyTOUHBIH PE3yJIbTAT KoHeunsrii pesyasTat
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

Kaxr Bugure, ueM Ooxblie yciaoBuii B 6J10Ke where, TeM 00JbIIe KOMOUHA-
muii JoJIMKeH pacCMOTPETh cepBep. B JaHHOM clydyae KOHEUHBIH pes3yabTaT
true obecneYynBalOT TOJBKO TPH U3 BOCBbMU KOMOUHAIIAH.

OnepaTtop not

Hageroch, OIpeAplAyniuil TpUMeEp ¢ TPEMs YCIOBUAMHN HPOCT U TIOHATEH.
Ho paccMoTpuM creyoniuil BapuauT:

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

3aMeTUJIW OTImUYMe OT mpeAwniaymiero npumepa? Ilocne omeparopa and BO
BTODOY CTPOKE MOABUIICA onepaTop not. Teneps, BMeCTO MOUCKA HEYBOJIEH-
HBIX COTPYAHUKOB, UJIH ABJIAOIUXCA OIePAlMOHEUCTAMY, NI HAYaBITUX
paboraTh B 6anke 10 2003 roma, BEIGUpAIOTCS HEYBOJEHHBIE COTPYAHUKH,
KOTOPBIE MU He SBJAIOTCS ONeparmuoHuCcTaMu, UJIN Hadanu paboTy B 6aH-
ke B 2003 u mos:ke. B Tabis. 4.3 mokasaHbl BO3MOKHBIE PE3YIBTATEI BHITIOIN-
HEHUS 3TOr0 IPpUMeEpA.

Tabruya 4.3. Pe3ayavmamul 6blHUCACHUSA 8bLPAKHCCHUIL C MPeMs YCAOBUAMU,
pasdenennvLMu onepamopamu and, or u not

ITpoMe;xyTOUHBIN PE3yIBTAT KoHeunsrii pesyasTat
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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ITpome;xyTOUHBIH PE3yJIbTAT KoHeunsrii pesyasTat
WHERE false AND NOT (false OR true) False
WHERE false AND NOT (false OR false) False

CepBep Jerko odpaboraeT Taxkoe BbIpaskKeHUe, a YeJIOBEeKY OMeHUTH OJIOK,
BKJIIOUAIONITUE omepaTop not, o6BIYHO TPYAHO. BOT moYeMy OH MCIIOJIB3YeT-
cd HeyacTo. B JanHOM caydae 60K where MOMKHO U3MEHUTD U 3alIUCATH 0e3
omepaTopa not CIeAyIOINIuM 00pasoM:

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

CepBepy HaBepHSAKA BCe PABHO, 4 YENIOBEKY, TOKAIYH, TPOIIe MTOHATDH STOT
BapHWaHT OJIOKa where.

Co3zpgaHue ycnosus

Tenepb, mocMOTpPeB, KaK CepBep BBIUUCIAET HECKOJILKO YCJIOBUHA, faBaliTe
BepHEeMCs HasaJ ¥ TOCMOTPUM HAa TO, U3 Yer'0 COCTOUT OTAebHOEe YCIOBHE.
Ero o6pasyroT ogHo unu 6osee 8uipaxcenuil, IomapHo 00beJUHEHHBIX Of-
HUM UiIu 0ojiee omepaTopaMu. BeIpakeHHeM MOKET ObITh Jr06oe ua cie-
OYIOIIero:

e UYmncio

e Croxber TaOMUIBI UM IPEACTABICHAS

¢ CTpOKOBBI# JUTepas, Hanpumep Teller’

¢ Bcerpoennada dysrnud, Hanpumep CONCAT( Learning’, = °, "SQL")

e Tloasampoc

¢ (Cnucox BeIpasKkeHuUit, Hanpumep ( Teller’, "Head Teller ', "Operations
Manager’)

K omepaTopam, HCcO0JIb3yEeMBIM B YCJIOBUIX, OTHOCATC:
e QOnepaTopbl cpaBHEHH, TaKue Kak =, | =, <, >, <>, LIKE, IN  BETWEEN
e ApudmMeTndyecKue oIepaTopbl, TAKUe KaK +, -, » U/

B CIeAYIIOINX pasaesaX IIOKa3aHoO, KaK IIyTeM COYETaHUuA 3THUX BbIPDaXKe-
HUH 1 OIIepaToOpOB MO HO CO3JaBaTh pa3JIMYHbI€ THUIIBI yc.TIOBHfI.

Tunbl ycnosun

EcTs MHOMKECTBO cmocob0B OTHUIBTPOBATH HEHYKHBIE MaHHBIE. UTOOBI
BEKJIIOUUTH UJIHU UCKJIIOUYUTDH T€ UJIU UHBbIE JaHHBIE, MOXXHO BECTHU IIOUCK OII-
peleleHHBIX 3HAYeHWM, HAOOPOB 3HAYEHHWH WIU AUAMTA30HOB 3HAUEHUH.
ITpu pabGoTe co CTPOKOBBIMHU AAHHBIMU MOKHO HCIOJb30BATH Pas3sIHUUHBIE
MEeTOAUKHN MOUCKA IO MIabJI0HY AJA BEISIBICHUSI YaCTUYHOTO COOTBETCTBHUA.
Crenpyromiie 4eTbIpe pasfena IoApoOHO ONUCHIBAIOT KaKIBIH M3 STUX TH-
OB YCJOBHUH.
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Ycnoeus pPaBeHCTBa

MHorue 13 co3aBaeMbIX UJIHA CYIIECTBYIOMIINX YCIOBUYA PUIBTPAIIUYN TME-
0T QOPMY ' CT01081 = BhpaXEHNE :

title = "Teller’

fed_id = "111-11-1111"

amount = 375.25

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

Takue ycI0BUA HAZBIBAIOTCA YCA06UAMU PABEHCMEA, IOTOMY UTO OHU OPO-
BePAIOT PABEHCTBO OAHOTO BBHIPAXKEHUS APYTOMY. B mepBHIX TpexX IpuMe-
pax cToJber] CpaBHUBAETCS € JIUTEPAJIOM (IBEe CTPOKHU W YUCJO0), 4 B UeTBEP-
TOM CcTOJIOEIl CPABHUBAETCA CO 3HAUEHUEM, BO3BpaANlaeMbIM IOA3AIIPOCOM.
Cremyromiuii 3apoc UCOOMb3YeT ABa YCIOBUS PaBeHCTBA, OJAHO B OJIOKE ONn
(ycnoBue coeJUHEHUSI) U BTOPOE B OJI0Ke where (VCIoBUe QUIBTPAITUN):

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 e +
| product_type | product |
g e +
| Customer Accounts | certificate of deposit |
| Customer Accounts | checking account |
| Customer Accounts | money market account |
| Customer Accounts | savings account |
e e +

4 rows in set (0.08 sec)

ITo sTOoMy 3anpocy BEIGUPAIOTCS BCE CUETA, ABIAIOIUECHA TUIEBBIMU CULTA-
mu (customer accounts).

YcnoBus HepaBeHCTBa

Hdpyroi#i gocTaTouHO pacIPOCTPAaHEHHBIH TUI YCJIOBUA — YCA06UE HEPABEH-
cmaea, KOTopoe ompeesaeT, YTO IBa BEIPaKeHUA He PaBHBI. BOT IpeasIay-
MUHA 3a0poc, B KOTOPOM YCJIOBHEM (PUIBTPAIUU B 6JI0Ke where sBIsSeTCS
ycJIoBHWe 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’;
o e +
| product_type product |

| Individual and Business Loans | auto loan |
| Individual and Business Loans | business line of credit |
| Individual and Business Loans | home mortgage |

|
o o +
|
|
|
| Individual and Business Loans | small business loan |
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e e +
4 rows in set (0.00 sec)

B pesynpTaTe sTOr0 3ampoca BEIBOASITCS BCe cUeTa, He SIBISIONHECS JIAIe-
BBIMH cYeTaMHU. B yCIOBHsIX HepaBeHCTBA MOXKHO HCIOJIb30BATh OIIePaTOP
l= mam <>.

MN3meHeHUe AaHHbIX C MOMOLLbIO YC/IOBMW paBeHCTBa

YcnoBusa paBeHCTBa/HepaBeHCTBA OOBIYHO HCIONB3VIOTCSA NIPHA U3MeHEeHUH
naHHbIX. Hanpumep, B 0aHKe OIPUHSITO YHUYTOMKATD CTPOKH CTAPBIX CUETOB
pas B roJ. 3ajada COCTOUT B yAaJeHUH U3 TAOJIHUIIBI aCCOUNT CTPOK C JaHHBI-
MH O cYeTax, 3aKpbITHIX B 1999 roay. BoT 01HO 13 BOBMOYKHBIX PEIIeHUN:

DELETE FROM account
WHERE status = "CLOSED" AND YEAR(close date) = 1999;

9To BRIpakeHHWe BKJIIOYAET ABa YCIOBUS PAaBEHCTBA: OJHO AJA BEIOOPA TOMD-
KO 3aKPBITHIX CUETOB, 4 IPYroe — YTO6BI IPOBEPUTH, OBIJIH JIU STH cUYETa 3a-
KpBITEI B 1999 roay.

a

| "_': CO3Z[aBaH IIpUMepPhl BHpaJ{CeHI/If/’I yaajleHnua u 06HOBJI€HI/I5{, 1 IIOIIBI-
‘:_ TAaKXCh INCATH KaxXKJ0€ BhIDaAXXeHne TAaKNM 06pa30M, uyTOOBI HU ogHa
'u“‘- A

CTPOKa He U3MEeHAJNIAacCh. Torza IIPDU UX BBINIOJHEHHWH JAaHHBIE OCTa-
HYTCs HEe UISME€HE€HHbIMHU, U HOJIy'-IaeMbeI BaMHU Pe3YyJbTAaT BhIDaXe-
HUH select Bcerza 6yz[e'r COOTBETCTBOBATH IIPDUBEICHHOMY B KHUTE.

Cj.'j.

ITockoarky cearncn MySQL mo yMOMUaHUI0O HAXOAATCA B PEXKUMeE
aBTOMATHUECKOH dukcanuu (cM. raasy 12), Heab3saA OTKATHUTH (OT-
MEeHUTh) U3MEHEHUsI, BHECEHHBIE B JaHHBIE IPHMepa, eCIH OJHO U3
BBIDAXKEHUI N3MeHnI0 nX. KoHeuHo, BHI MOXKeTe AesaTh C JaHHBI-
MY, UTO YTOAHO, JAXce MOJHOCThIO OUHUCTUTh UX U MOBTOPHO 3amyc-
TUTh OPELOCTABJICHHBIE MHOIO CIIEHAPHHU, HO 5 MOCTAPAlCh CoXpa-
HATHh UX HETPOHYTHIMH.

Ycnoeusa BXoXxpgeHna B guanasoH

Kpome mpoBepKH paBeHCTBa (MM HePaBEHCTBA) OJHOTO BHIPAKEHHUA APY-
TOMY, MOXXHO CO3JaTh YCJIOBUSA, IPOBEPAIOINAE, IONIAJAaeT JIU BhIPAXKeHUE
B OIIpe/IeJIEHHBI Y [UANa30H. OTOT THUI YCIOBUSA ITUPOKO UCIOJIb3yeTCA IPHU
paboTe ¢ YUCIOBHIMH HJIA BPEeMEHHBIMH JaHHBIMH. PacCMOTDPHUM CJIeAYyIO-
Ui 3ampoc:

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

foooo o R Fommmm R +
| emp_id | fname | Iname | start_date |
foooo o R R - R +
| 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 | Sarah | Parker | 2002-12-02

| 9 | Jane | Grossman | 2002-05-03 |
| 10 | Paula | Roberts | 2002-07-27 |
| 11 | Thomas | Ziegler | 2000-10-23 |
| 13 | John | Blake | 2000-05-11 |
| 14 | Cindy | Mason | 2002-08-09 |
| 16 | Theresa | Markham | 2001-03-15 |
| 17 | Beth | Fowler | 2002-06-29 |
| 18 | Rick | Tulman | 2002-12-12 |
fooooo foommo R - R +

13 rows in set (0.01 sec)

ITOT 3aIpoC BHIABIAET BCEX COTPYAHUKOB, HaHATHIX A0 2003 roga. Kpome
BepxHel IpaHUIL JaThl Hadaja padoThl, MOKHO 3aJaTh U HUIKHIOIO I'pa-
HUY:

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

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

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

fooooo foommo Fommmm R +
| emp_id | fname | Iname | start_date |
fooooo foommo R - R +
| 1 | Michael | Smith | 2001-06-22 |
| 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 |
fooooo foommo R - R +

10 rows in set (0.01 sec)

OTa BepcusdA 3ampoca BBIOMpAeT BCeX COTPYAHUKOB, HAHATHIX ¢ 2001 mo
2002 rog.

OnepaTop between

Ecnu nmerorcsa BepxXHAA U HUMKHAA IPAHUIIL ANANAa30HA, BMECTO ABYX pas-
HBIX YCJIOBUI MOKHO WCIONB30BATH OJHO, HCIOJB3YIOIIEEe OIepaTop be-
tween (MeXIY):

mysql> SELECT emp_id, fname, lname, start_date

-> FROM employee

-> WHERE start_date BETWEEN '2001-01-01" AND "2003-01-01";
fooooo foommo Fommmm R +

| emp_id | fname | Iname | start_date |

fooooo foommo R - R +

| 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 |
Fommmm o Fomm oo Fommmm Fomm e +

10 rows in set (0.05 sec)

ITpu pabore ¢ omepaTopoM bhetween HEOOXOAWMO MOMHUTL TIapy OPaBUII.
ITepBoii (mocye KIOYEBOTO CJIOBA hetween) BeceTia JOMKHA 3aaBATHCA HUMK-
HAdA PpaHUIIA AWAlla30Ha, a ToToM (mocse and) BepXHaAA IpaHUIa. BoT 4TO
TTPOUCXOAUT, €CIIH 3aaTh MEPBOH BEPXHIOO 'PAaHUITY:

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)

Kax BuguTe, He BO3BpallleHO HUKAKUX JaHHBIX. OTO 00HACHSIETCS TEM, UTO
daKTHUYeCKH W3 OJHOTO 3aJaHHOTO YCJIOBUS CepBep TeHepUpyeT ABa, HC-
TTOJIB3YS OTIEPATOPEI <= U >=:

mysgl> 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 Takas gaTa — ogHOBpeMeHHO mosaHee 1 saBapsa 2003 roga u
panbmie 1 agBapa 2001 roga — He cyIIeCcTBYeT, 10 3aIpPOCY BO3BpAIlaeTca
nycroii Habop. Hasee cireqyeT OTMETHUTH BTOPO#M TOABOAHEIN KaMeHb IPU
HUCTIONB30BAHUU OmepaTopa between: HeOOXOAMMO TTOMHUTDH, YTO BEPXHIA
U HUJKHSS TPAHUIILI 8KAI0YAIOMCA B AUanasoH. B gamaoM caydae s XOTell,
uyToOBI HUKHe# rpaHuneii 6ulaa gara 2001-01-01, a BepxHeii — 2002-12-31,
a He 2003-01-01. Jlaske HecMOTpsA HaA TO, YTO, CKOpEe BCEero, HUKTO U3 CO-
TPYAHUKOB O0aHKa He Hadas paboTaTh B mepBHIi sKe Aerdb Hosoro 2003 ro-
Ila, JIy4Iiie 3aJ]aBaTh UMEHHO TO, YTO TpebyeTcs.

Kax u gnsa gaT, MOKHO cO3aBaTh YCJIOBUA, O PEAeAONINe TUATa30H I
yucesa. YucroBble AUATa30HBI JOBOJBHO IPOCTHI AJId MOHUMAaHUSA, KaK BUI-
HO U3 CJIeAYIONIero IpuMepa:

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

-> WHERE avail_balance BETWEEN 3000 AND 5000

[ R S — f o= +

| account_id | product_cd | cust_id | avail_balance |

[ R S — f o= +



80 fnaea 4. QunsTpauns

| 310D | 1 3000.00 |
| 14 | CD | 7 5000.00 |
| 15 | CHK | 8 | 3487.19 |
N [ S I b +

3 rows in set (0.03 sec)

Bri6upatoTcea Bce cueTa, JOCTYIHBIH 0CTATOK KOTOPHIX cocTaBiasieT or 3000
no 5000 monnmapoB. Emnie pas moguepKHY, YTO IEPBOH 3ajaeTcd HUMKHAA
TpaHuIa.

CTpokoBble guana3soHbl

JnanasoHbl AaT U YUCEJI JIETKO IPEeJACTaBUTh, HO MOXKHO TaKiKe cCO3/laBaTh
yCJIOBUA AJd HOUCKa AUAlla30Ha CTPOK, NPOUJIIOCTPUPOBATH KOTOPHIE
4y Th oK Hee. Hanmpumep, TpebyeTces HaliTH KIMEHTOB, 414 KOTOPHIX B OII-
pelesleHHBINA AUATa30H IIOMajJaeT HOMep COMMaJIbHON cTpaxoBKu. PopmMar
HOMEPa COIUANBHON CTPaxoBKU — XXX-XX-XXXX', rme X — umcyuo ot 0 mo 9.
TpebyeTcsa HaliTH BCceX KJINEHTOB, HOMep COMUAJIbHON CTPAXOBKU KOTOPBIX
HaxoauTca Mexay 500-00-0000" m "989-99-9999° . BoT KaK MOKeT BBITJIA-
JeTh TaAKOe BhIpaKeHue:

mysgl> SELECT cust_id, fed_id

-> FROM customer

-> WHERE cust_type_cd = "I’

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

o o +
| cust_id | fed_id |
o o +
| 5 | 555-55-5555 |
| 6 | 666-66-6666 |
| 71 TTT-77-7777 |
| 8 | 888-88-8888 |
| 9 | 999-99-9999 |
o o +

5 rows in set (0.01 sec)

Hd1a paGoThl cO CTPOKOBHIMU JHANa30HAMU HeOOXOAUMO 3HATH IOPAAOK
CHMBOJIOB B Hafope CUMBOJIOB (IOPALOK, B KOTOPOM COPTUPYIOTCA CHMBO-
7Bl B Hab0ope CUMBOJIOB, Ha3klBaeTCA conocmasaenuenm (collation)).

YcnoBus 4neHcTBa

B HekoTOpHIX caydaax BeIpasKeHUe OTPAHUUYUBAETCS He OJHUM 3HaUeHUEM
WU Uaa30HOM 3HAUEHUH, a KOHeUHBIM HabopoM (set) sHauernuii. Hanpn-
Mep, TpedyeTcsa BEIOPATH BCe cUeTa, KOAOM THUIIa KOTOPHIX ABydAeTcsa CHK',
"SAV, "CD’ mam MM’

mysgl> 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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o - [ R, o [ +
| account_id | product_cd | cust_id | avail_balance |
o - [ R, o [ +
| 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 - [ R o [ +

21 rows in set (0.02 sec)

Ha cosgarue sToro 6J10Ka where (Bcero 4eThIpe YCIOBUA, Pas3AeIeHHBIX OTle-
paTopaMu 0r) VIO He CAUIIKOM MHOTO CHUJI I BpeMeHHt. A IpecTaBbTe, ec-
nu 661 Habop BEIpakeHuit cogepskan 10 unu 20 sxemenTos? B Takux curya-
OUAX MOMKHO UCIIOJIB30BaThH OIIEpaTop in:

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

ITpu ncnosnb30BaHUM OMIEPATOPA 1N 3aNUCHIBaeTCA eIUHCTBeHHOE YCIOBHE,
CKOJBbKO OBl V Bac HU OBIJIO BEIpAKeHU .

Moa3anpockbl

MoKHO caMOCTOATENbLHO CO34aTh Habop BbIpaskeHwuii, mampumep ( CHK |
"SAVT,"CD’, "MM'), HO caenaTh 9TO MOMKHO M C IIOMONILIO moAsampoca. Ha-
OpUMED, V BCEX YEThIPeX TUIOB CUETOB, UCIOJb3YEMbBIX B IIPEABIAYIIIEM 34-
mpoce, cTonberr product_type_cd umeeT sHadenue 'ACCOUNT . B cremyromeii
BepCHUU 3ampoca AJd U3BJIeUeHNUA 4eThIpeX KOJA0B TUIOB CUETOB BMECTO fAB-
HOr'0O VKA3aHUA UX UMeH UCIONb3YeTCs IoA3anpoc K Tabaume product:

mysgl> 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")



82

lnasa 4. ®unbTpauma

o - [ R, o [ +
| account_id | product_cd | cust_id | avail_balance |
o - [ R, o [ +
| 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 - [ R o [ +

21 rows in set (0.03 sec)

IToaszanpoc Bo3dBpamiaeT Ha0Op 13 YeTHIPEX 3HaAUeHUil, 4 OCHOBHOM 3ampoc
TIpOBEePsIeT, COOTBETCTBYET JIM 3HaUYeHMe cTosbma product_cd sHadyeHUAM,
BO3BpAIeHHBIM IOA3aTTPOCOM.

OnepaTtop not in

HWuorga TpedyeTcs IpoOBEepUTh, MPUCYTCTBYET JI ONpPeJeIeHHOe BRIpaKe-
HUe B Ha0ope BRIpaXKeHUH, a UHOTJa HYKHO YIOCTOBEPUTHCA B €TI0 OMCYm-
cmeuu. B TakuxX CUTyanuAaX MOXKHO UCIOJIB30BATH OllepaTop not in (HeT B):

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

o - [ R, o [ +
| account_id | product_cd | cust_id | avail_balance |
o - [ R, o [ +
| 21 | BUS | 10 | 0.00 |
| 22 | BUS | 11 9345.55 |
| 24 | SBL | 13 | 50000.00 |
o - [ R o [ +

3 rows in set (0.02 sec)

aToT 3alIpoC HAXOOAUT BCE CUEeTa, He ABJIANINNECA TEKYIITUMHA, A€IIO3UTHEI-
MU, OI€IIOSUTHBIMHA CepTI/I(I)I/IRaTaMI/I HUIA OEeIIO3UTHBIMU CUeTaAMU J€HEXHO-
I'O PBIHKA.
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Ycnoeunsi COOTBEeTCTBUSA

o cux mop OBIIM PaAcCMOTPEHBI YCJIOBHUSA, BBIAENSIONINE ONPeAeJeHHYIO
CTPOKY, AMATa30H CTPOK UJIU Habop cTpok. Enie oquH TUT ycaoBuil Kacaer-
cs YaCTUYHOTO COOTBETCTBUS CTPOK. Hampumep, TpebyeTcsa HalTH BceX CO-
TPYAHUKOB, PaAMUINUA KOTOPLIX HaunHaeTcsd ¢ «T». [lonyuyuTs mepByIio OYK-
BY 3Ha4YeHUS CTOJOIIA 1name MOKHO € TOMOIIBI0 BCTPOEHHON QYHKITHH:

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

-> WHERE LEFT(1lname, 1)
fooooo fommoo o fommoo o +

n
5

Robert
Chris
Rick

Tyler |
Tucker |
Tulman |

3 rows in set (0.01 sec)

Xorsa BeTpoeHHad QYHKIUA left() BBITIOJHSET TO, YTO TpedyeTcsi, OHA He
obecmeunBaeT ocoboii rubrocT. BMecTo Hee MOYKHO B BHIPaKeHUAX IMOUC-
Ka MOKHO HMCIOJB30BATHL CHMBOJIBI MacKHU, KaK MTOKA3aHO B CIAeAVIONIEM
paspaeue.

CMBONbI Macku

HpI/I IIOUCKE€ YaCTHUYHBIX COOTBETCTBI/Iﬁ CTPOK HHTEPEeC MOI'YyT IPeaCcTaBJIATh:
L4 CTpORI/I, Ha‘II/IHaIOIlII/IECH/SaRaH‘II/IBaIOU_II/IeCH OIIpeaeJIeHHbBIM CUMBOJIOM
¢ (CrTpoKu, HAYMHAIONIHUECA/3aKaHINBAIOIIUECd OACTPOKOHN

e CTpoKHu, cofiep:Kariue onpeeIeHHbIH CUMBOJ B IIO60M MeCTe CTPOKU

e Crpoku, cofep:Kaline MoACTPOKY B JII060M MECTe CTPOKHU

4 CTpORI/I OIIpeaeJIEeHHOTO (I)OpMaTa, He3aBHUCHUMO OT BXOJAAIIINUX B HUX OT-
A€JIBHBEIX CHUMBOJIOB

C IIOMOIIIBIO CUMBOJIOB MaCKH, IIpeACTaBJI€EHHBIX B Tad. 44, MOXHO IIO-
CTPOUTH BBIPDAXKEHHUA AJIA ITIONCKA 9TUX U MHOTHUX JAPYIUX YaCTUYHBIX CTPO-
KOBBIX COOTBETCTBHH.

Tab6ruya 4.4. Cumsonvl MacKu

CHMBOJI MacKH CooTBeTrcTBHE

Touno OIWH CUMBOJI

% JI1060e unea0 CMMBOJIOB (B TOM YHCJIe HH OTHOTO)

CuMBOJ TOAUYEePKUBAHUS 3aMeIaeT OAUH CUMBOJI, & CHMBOJ IPOIEHTAa MO-
JKeT 3aMellaTh pasHoe KOJHU4YeCcTBO CUMBOMOB. IIpu mocTpoeHUN yCI0BUi,
HUCTIONMB3YIONINX BRIPAKEeHUA TOUCKA, IPUMeHAeTCs omepaTop 1ike (kak):

mysgl> SELECT lname
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-> FROM employee
-> WHERE lname LIKE "_a%e%’;

o +
| lname |
o +
| Barker |
| Hawthorne |
| Parker |
| Jameson |
o +

4 rows in set (0.00 sec)

BripaskeHnue noucka B OIpefbloyIleM IpuUMepe onpeesaeT CTPOKU, COAEP-
JKalue «a» BO BTOPOH O3UITNM, 38 KOTOPHIM CIEAYET «&» B JIOOOM JPYyroM
MeCTe CTPOKU (BKJIIOUAA IMOCHeNHUN cuMBoin). B Tabx. 4.5 mokasarHo ele
HEeCKOJIbKO BBIDAXKeHUH [TOUCKa U UX HHTePIpeTaIluu.

Tabruya 4.5. [Ipumepul bipascerHuil noucka

Bripaxenue moucka | HaTeprperanus

F% CTpoKmM, HauHHAKOIHNeECH € «F»

%t CTpokm, 3aKaHUNBAIOIIIECA HA «1»

%bas% CTpoKH, cofepraliye IogCTPOKY «bas»

__t CTpoKHM, COCTOAINE 13 UETRIPEX CUMBOJIOB € «{» B TPeTheH
TO3UI NN

L Crpoxu 13 11 cHMBOJIOB, TAe UeTBEPTHII U CeIBMOI CHMBO-
AB1 — gedHCH

ITocnemunii npuMep us Tadx. 4.5 MOMKHO UCIOJIB30BATh AJS IOUCKA KIIHEH-
TOB, demepanbHbIil ID KOTOPHIX COOTBETCTBYET POPMATY, HUCIOIb3YEeMOMY
JIJIsI HOMEPOB COINAaJbHOH CTPAXOBKH:

mysgl> SELECT cust_id, fed_id

-> FROM customer

-> WHERE fed_id LIKE '___-__-____";
[ S +

| cust_id |

[ +

| 111-11-1111 |
| 222-22-2222
| 333-33-3333 |
| 444-44-4444 |
| 555-55-5555
| 666-66-6666 |
| 7T77-T7-7777 |
| 888-88-8888
| 999-99-9999 |
n

W o~ O O W N

o
9 rows in set (0.02 sec)
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CuMBOJBI MacKH XOoponni AJidA IMIPOCTBhIX BBIpaHCEHHfI noucka. Ecan Tp66Y'
eTCcsl HeCKOJIBbKO 00Jiee CIOMKHRI IIOUCK, MOXHO HCIIOJIB30BAaTh HECKOJBKO
BBIpaHCEHHfI IIOHMCKAa, KaK IIOKas3aHo B CJIeAVIOOIeM IIpuMepe:

mysqgl> SELECT emp_id, fname, lname
-> FROM employee
-> WHERE lname LIKE 'F%' OR lname LIKE "G%’

fooooo fooooo o R +
| emp_id | fname | Iname |
fooooo fooooo o R +
| 5 | John | Gooding |
| 6 | Helen | Fleming |
| 9 | Jane | Grossman |
| 17 | Beth | Fowler |
fooooo S +

4 rows in set (0.00 sec)

ITOT 3aIIpoOC HAXOJAUT BCeX COTPYAHUKOB, GPaMUINA KOTOPBIX HAUYNHAETCS
¢ «F» nmau «G».

PerynsipHblie Bblpa)xeHUs

Ecnu cuMBOJNBI MacKu He 06ecIeYUBAIOT JOCTATOUHON TMOKOCTH, AJA MO-
CTPOEHUS BHIpaKeHUH MOUCKa MOKHO HCIIOJb30BATH PETYJAPHBIE BBHIPAa-
KeHus. ITo cymiecTBy, peryaapHBIe BRIPaKeHUA — 9TO MOIIHEHIINe BRIpa-
JKeHUs TOoUcKa. PerynapHBIe BEIpAKEHNU XOPOIIO 3HAKOMEBI paspaboTyi-
KaM Ha TaKWUX A3BIKaxX IIporpaMMupoBaHus, kak Perl. Eciu BaM He moBO-
JUJIOCH UCIONIb30BaTh UX, o0paTuTech K KEUre ikeddpu @pugna (Jeffrey
Friedl) «Mastering Regular Expressions» (O’Reilly). 9To caiumxom 06b-
eMHas TeMa, YTOOBI IBITAThCSI OXBATUTD €€ B JaHHON KHUTE.

BoT kak BBIDIAAE] OB TPeABIAYII 3anpoc (HaNTH BceX COTPYAHUKOB ¢ (a-
MUJIUSIMEA, HaUUHATOMUMUCA ¢ «F» unu «G») ¢ ucmoabp3oBaHMEeM peatunsa-
OUU PeryJIAPHBIX BeIpaskenuit MySQL:

mysqgl> SELECT emp_id, fname, lname
-> FROM employee
-> WHERE lname REGEXP "~[FG]";

fooooo fooooo o R +
| emp_id | fname | Iname |
fooooo fooooo o R +
| 5 | John | Gooding |
| 6 | Helen | Fleming |
| 9 | Jane | Grossman |
| 17 | Beth | Fowler |
fooooo fooooo o R +

4 rows in set (0.00 sec)

OmnepaTop regexp IPUHUMAET PETYIAPHOE BhHIpakeHue (B JaHHOM IpUMepe
""[FG]’) u OpuUMeHsET ero K BEIPAKEHUIO, HAXOAAINIeMYCs B JIeBOH YacTu
ycaoBus (cTonber 1name). Temepb, ¢ peTyIAPHBIM BhIpasKeHUeM, 3aIIPOC CO-
JIEeP:KUT BCEro OJHO YCIOBUE, a He [Ba, KaK 5T0 OBLIO IPU MCIOJb30BAHUU
CHUMBOJIOB MacKH.
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Oracle Database 10g u SQL Server 2000 Toske TOAAePKUBAIOT PETYJISIDHBIE
BoIpakenus. Ilpu pabore ¢ Oracle Database 10g ucooabayercss QYHKITHS
regexp_like, a He onmepaTop regexp, NOKA3aHHBIN B IPEeABIIYITIEM IIDUMEDE.
A SQL Server gonyckaeT UCIOJIb30BaHUE PETYJIAPHBIX BBIPAKeHUHU C Olle-
paTopoM like.

NULL: 3T0 cnoBo U3 YyeTbipex OykKB...

51, cKOMTBKO MOT, OTTATHBAJ 3TOT MOMEHT, HO OH HaCTaJ: Iopa 00paTUTHCS
K TeMe, KOTOPYIO 0OBIYHO BCTPEYAIOT ¢ ONACKOH, HeyBEePEHHOCTHIO U Tpere-
TOM, — 3HadeHue null. Null — 3To oTCcyTCcTBHMe 3HAaYeHUA. Hanpumep, IIOKa
COTPYAHUK He YBOJEH, B ero cronbme end_date TabamMIel employee MOJIIKHO
OBITH 3amucano null. B gaHHO# cUTyalluu HeT 3HAYEHHsA, KOTOPOE MOTJIO
651 OBITH IOMEIIeHO B cToafelr end_date u mMeso ObI cMBIca. OgHaxko null —
KOBapHBIU THUI, IOCKOJbKY UMeET HECKOIbKO OTTEHKOB!:

Henpumenumbtil

Hanpuwmep, cronben ¢ ID coTpyaHUKa A TpaH3aKIIWHA, KOTOpPasa BHI-
TIOJIHSIETCs ¢ DaHKOMATOM.

3HaveHue ele He u3BecmHuo

Hanpumep, eciiu B MOMEHT CO3/IaHUSA CTPOKHU KJIHeHTa (heaepanbubiil ID
HEeU3BeCTEH.

3unauernue He onpedenero

Hanpumep, ecau cozfaeTcss cdeT AJA OPOAYKTA, KOTOPBIH erle He OBII
nobasien B BII.

HexkoTophie TeOPETHKH CUHTAIOT, UTO IJIA KAXKAOH U3 9TUX (U ADPY-
Tux) CUTyanuil ciaenoBayio OB HMCIIOJb30BATH PA3HBIE BHIDAXKEHH,
HO TI0 MHEHWIO OOJBIIMHCTBA HNPAKTUKYIOITUX CHEIHAJIHCTOB IPH
HECKOJbKHUX 3HAUEHUAX NUll IyTAaHUIIH OBIJI0 OB TOPA3I0 OOJIBIIIE.

IIpu pa6oTe ¢ null HEOOXOJUMO MTOMHHUTE:

e BripakeHHe MOXKeT Obimb HYJIEBHIM (NUll), HO OHO HUKOTA HE MOIKET
OBITH pAGHbLM HYIIO.

e JlBanull HUKOrJa He PABHEI APYT APYTY.

IIpoBepnTh BRIpa)KeHHe Ha 3HaYeHHE nUll MOXKHO C IIOMOINBIO oIepaTopa
isnull, Kak IOKa3aHO B CJeAVIOleM IIpUMepe:

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

-> WHERE superior_emp_id IS NULL;
4o

1 row in set (0.00 sec)
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JTOT 3ampoCc BO3BpAIllaeT BCEX COTPYAHUKOB, Y KOTOPHIX HET Ha4YaIbHUKA
(superior). Bor ToT ke 3anpoc, HO BMecTO is null mcmomnayeTcsa = null:

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

-> WHERE superior_emp_id = NULL

Empty set (0.01 sec)

Kaxk Buaure, 3anpoc noJBepraeTcsa CHHTAKCUIECKOMY aHANIU3Y U BBIMIOJIHA-
eTcs, HO He BO3BpamiaeT HU OAHOHN CTPOKM. JTO 00I1ast OIMnOKa HEOTBITHBIX
SQL-uporpammucToB. CepBep B/l He npeaynpeauT o Hell, TO3TOMY DA CO3-
JaHWU YCIOBUI TPOBEPKHU Ha nUll cieayeT cobIogaTh OCTOPOKHOCTE.

IIpoBepuTh HanMWYWe 3HAYEHHUS B CTONOIE MOXKHO C IIOMOIIIBIO OIepaTopa
is not null:

mysgl> SELECT emp_id, fname, lname, superior_emp_id
-> FROM employee
-> WHERE superior_emp_id IS NOT NULL;

[ [ [ S o +
| emp_id | fname | Lname | superior_emp_id |
[ [ [ S 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 |
[ [ [ S o +

17 rows in set (0.01 sec)

dTa Bepcus 3ampoca BO3BPAITaeT OCTAIbHEIX 17 COTPYJHUKOB, Y KOTODHIX,
B ornuyue or Matiria Cmura (Michael Smith), ecTs HauansHUK.

ITpeskae ueM Ha BpeMs OTJIOXKHUTH paccMOTpeHue null, 6BII0 651 TOJIE3HBIM
OTMETHUTH ellle OAHY IOTeHITHAJIbHYI0 JOBYMKY. IIpeanomokum, Tpebyercsa
UOeHTAPUIUPOBATEH BCeX COTPYAHUKOB, HE NOoAUYUHAONMIXCA XeneH Die-
muHr (Helen Fleming), ID xoTopoii paBer 6. HaBepHsAIKAa IepBHIM IOPHEIBOM
OyIeT cIeyaTh caeayIoIee:

mysgl> SELECT emp_id, fname, lname, superior_emp_id
-> FROM employee
-> WHERE superior_emp_id != 6;
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Fommmm o Fomm e Fommmm Fom +
| emp_id | fname | Lname | superior_emp_id |
Fommmm o Fomm e Fommmm Fom +
| 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 |
Fommmm o Fommmmm o Fommmm Fom o +

14 rows in set (0.01 sec)

HeficTBUTENbHO, 5TH 14 COTPYAHUKOB He padoTaioT oA PYKOBOACTBOM Xe-
neH DreMUHT, HO €CIM BHUMATEIHHO TOCMOTPETE HA JaHHBIE, MOYKHO 3aMe-
THUTH, YTO 3/IeCh IPONYIIEH OJUH COTPYAHUK, TaKKe He ABIAONIUNACA IO~
ynHeHHEBIM XeneH. 3To Maiika CMuT, u B ero cTonbire superior_emp_id cTouT
null (moToMy 4TO OH «BONMBIIA MUIMIKA» ). [losTOMY, YTOOBI TPaBUILHO OT-
BETHUTH HA BOIPOC, HEOOXOAMMO YUUTHIBATH BEPOATHOCTD TOTO, UTO AJIA He-
KOTOPBIX CTPOK CTONOEI superior_emp_id Mo:KeT mMeTh 3HadeHue null.

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

Fommmm o Fomm e Fommmm Fom +
| emp_id | fname | Lname | superior_emp_id |
Fommmm o Fomm e Fommmm Fom +
| 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 |
Fommmm o Fommmmm o Fommmm Fom o +

15 rows in set (0.01 sec)
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Teneps pe3yIbTUPYIONINIT HA00D BKJIOYaET BceX 15 COTPYAHUKOB, He TMOJ-
yuHAgomuxca XeneH. IIpu pabore ¢ Maso3HakoMoii 6a3oif JaHHBIX He TIO-
MeTTaeT BHISICHUTDH, KaKWe CTOJNOIBI TaOMUIIBI MOTYT coaepsKaTh null; sTo
TTOMOKEeT BaM CcO3JaBaTh MPABUJIbHEIE VCIOBUA GUILTPATUUA, YTOOBI AAH-
HBIE HEe CMOTJIA YTEKATH CKBO3b IAJBITHI.

YnpaxxHeHus

4.1

4.2

4.3

4.4

Crenyromue yopaskHeHUs IPOBEPAT Ballle IOHUMAaHNe YCIOBUHU puibTpa-
nuu. Permerusa umure B npusoskesun C.

B nepBBIX ABYX VOpPaKHEHUAX UCIOJIB3YIOTC CAeAYIONINe JaHHbIe O TPaH-
B3aKIUAX:

Txn_id Txn_date Account_id Txn_type_ed |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 125.87
8 2005-02-26 103 DBT 10

9 2005-02-27 101 CDT 75

Kaxwue ID Tpansaknuii Bo3BpamaoT CIeAVIONINe YCIOBUA QUIBTPATTAN ]

txn_date < "2005-02-26" AND (txn_type_cd = 'DBT' OR amount > 100)

Kaxwue ID Tpansaknuii Bo3BpamaoT CIeAVIONINe YCIOBUA QUIBTPATTAN ]

account_id IN (101,103) AND NOT (txn_type_cd = 'DBT" OR amount > 100)

CosmafiTe 3ampoc, BEIOHpAIONIUii Bce cueTa, OTKPBITEIe B 2002 roxgy.

CospmafiTe 3apoc, BEIGUpAIOMIUE BceX KINEHTOB-OU3UUECKUX JIUI, BTOPOH
OYKBOIH (haMUIHUM KOTOPBIX ABJISAETCSI OYKBa 'a U €CTh € B Jb60# mosu-
WU [I0Ce 'a’.



3anpoc K HeCKoJIbKMM Tabnuuam

ITockonbKy penanuonable DIl mpeamosararoT pacloOKeHUE HE3aBUCHU-
MBIX CYIITHOCTe! B pPasHBIX TabauIIaXx, HEOOXOAUM MeXaHU3M CBeIeHU He-
CKOJBKUX TaOJIUI] BOeAUHO B OJHOM 3aIIpoce. OTOT MeXaHU3M U3BeCTeH KaK
coedunenue (join), u TagHAaA rIaBa IMOCBAIIeHA CAMOMY IPOCTOMY 1 Hauobo-
Jlee pacIPOCTPAaHEHHOMY COEAUHEHUIO — BHYMPEeHHeMY coedunenur (inner
join). Bce pazmoo6pasHble TUIIH COeAUHEHII TpeAcTaBlIeHE! B rmase 10.

Y10 Takoe coegnHeHue?

3ampocsl K OAHOIT Tabiauie, KOHEYHO, He PeIKOCTb, HO OOJBIIUHCTBO 3a-
TTPOCOB 00PATIe kI K BYM, TpPeM UIHU Aake 6omee Tabmunam. aa uamro0CT-
panmum AaBaliTe pacCMOTPUM ONHCAaHWS Tadbimum employee m department
U 3aTeM OIIpeleNIuM 3aIpoC, U3BIEKATONIUH JaHHbIe U3 06enX:

mysql> DESC employee;

S oo oo oo oo +
| Field | Type | Null | Key | Default |
S oo oo oo oo +
| emp_id | smallint(5) unsigned | | PRI | NULL |
| fname | varchar(20) | | | |
| Iname | 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 |
S oo oo oo oo +

9 rows in set (0.11 sec)

mysgl> DESC department;
[ e Fomo o [ f +
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| Field | Type | Null | Key | Default |
[ o TR I R +
| dept_id | smallint(5) unsigned | | PRI | NULL |
| name | varchar(20) | | | |
[ o TR I R +

2 rows in set (0.03 sec)

CraskeM, TpebyeTcs BeIOPATh UM 1 haMUIUIO KaKAO0T0 COTPYAHNUKA, a TAK-
JKe HasBaHUe OTAesa, B KOTOPOM oH paboraeT. IlosToMy 3ampoc AoKeH Oy-
JIeT U3BIEKATh CTOJOOBI employee. fname, employee. 1name u department.name.
Ho xax MOKHO MOJYYUTH JaHHBIE ABYX TaOMUI oAHUM 3ampocoM? OTBeT
KpoeTcs B cToI0Ie employee. dept_id, B KoTopoM xparuTca ID oTaena Kax-
JIoro coTpyanuka (6osee dopManbHO, cTosber employee. dept_id aBasieTcs
BHELULHUM KJIOYOM, CCBLIAIOMUMCA Ha Tabaumy department). 3ampoc, KOTO-
PHI#l BCKOpe OyAeT mpeacTaBiieH, YVKa3bIBA€T CEPBEPY MCOOIb30BATH CTOJ-
berr employee. dept_id Kak mMocm Mexay Tabmumamu employee u department,
obecmeunBas TaKUM 006pasoM BO3MOXKHOCTb BKJIIOUEHUSA CTONOGIOB 06emx
TabJUI B pesyIbTUPYIONTHE Habop sanpoca. Taxko# Tun onepanuu HasbIBa-
€TCcd COeJUHEeHUEeM.

.U,EKapTOBO nponieegeHne

HaumeM ¢ camMoro mpocToTo: TToMecTHM TaOJIHMIbl employee W department
B 610K from sampoca ¥ TOCMOTPUM, 4UTO TpousoiigzeT. Bor sanpoc, BEIOUparo-
muil uMeHa W PaMUIUN COTPYAHMKOB, a TaKiKe HasBaHHe OTHela. 37ech
B 6;oKe from yKasaHBI 00e TabMuIEl, pasiesieHHbIe KIIYeBBIM CJIOBOM 0in:

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

Fommmm o Fommmm S +
| fname | lname | name

Fommmm o Fommmm 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 |
[ [ S +
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 TonbKO 18 coTpyJHUKOB 1 3 pasdHbIX oTAena. Ho Kak ke 1mosy-
YUJI0CHh, YTO B PE3YJILTUDPYIONeM Habope okasanochk 54 crpoxu? Ilpurmsa-
JIEeBIINCH, MOKHO 3aMETUTh, YTO KaKAbIHA 13 18 COTPYAHUKOB BCTpeUaeTca
TpuskAbl. IIpu 5TOM Bce ero faHHBIE UJEHTUYHBI, KPDOME Ha3BaHUA OTAeJA.
ITockoNMBKY 3ampoc He ONPeAen, KakK MOJKHBI ObITH COeUHEHBI STU IBe
Tabaunsl, cepsep B creHepuposan [Jexapmosgo npousgedetue, T. €. 6Ce 603-
MOJCHble TTePeCTAHOBKHY ABYX Tabmur (18 coTpyIHUKOB YMHOKHUTDH Ha 3 OT-
Ieia momydaeTca 54 mepecranoBKH). Takol T coefUHEeHNA Ha3bIBAIOT 716-
pexpecmuviym coedunenuem (cross join). ETo peiKo UCIOJIb3YIOT (HaMepeH-
HO, TI0 Kpatinei Mepe). IlepeKkpecTHEIE COeAUHEHUA — OAUH U3 TUIIOB COeTU-
HeHUii, KoTophble 6yAYT usyuaThbed B rmase 10.
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BHyTpEHHVIe coeanHeHus

Yr0o6BI UBMEHUTD OPEABIAYIIUH 3a0POC U TONYIUTDH PE3YALTUPYIONIUi Ha-
60D, BKJIIOYAOITNI TOJIBKO 18 cTpOK (0 OAHOM AJIs1 KasKA0TO COTPYAHUKA),
TTOHAAZOOUTCSA OIMMCATH B3aMMOCBA3L ABYX Tabnum. f y:ke moxasana, 4To
CBA3BHI0 MEXKAY IBYMS TaOIUIIAMHU CIAYKUT cTonberr employee. dept_id, ocra-
JIOCh TOJMIBKO A06aBUTH 5TY HWHGMOPMAIHUIO B TOAGJIOK on 61oKa from:

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

[ [ S e +
| fname | lname | name |
[ [ S e +
| 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 |
[ [ S e +
18 rows in set (0.00 sec)

Teneps 6maroaapsa Ao0aBIeHNUIO TOAGIO0KA 0N, IPEATHUCHIBAIOIIETO CEPBEPY
COeIUHATH Ta6IUIBI employee u department, IpocyeskuBaA CBA3b OT OAHOMN
TaOMUIBI K APYToii mo cTondmy dept_id, uMeeM BMecTo 54 CTPOK osKuUgae-
mble 18. Hanpumep, crpoka Criozer XoTopH (Susan Hawthorne) B Tabmu-
me employee B cTonbIe dept_id comeps:kuT 1 (B mpuMepe He mokasamo). Cep-
Bep HCIOJb3YET 9TO 3HAUeHUEe AJ MOUCKA CTPOKHU B Tabaume department,
croaberr dept_id KoTopoii cogepKUT 1, 1 U3BJIeKaeT saHadenue (Operations’
U3 CTOJIOIIA Nname ATOHM CTPOKH.

Ecnu onpenenenHoe sHaUYeHMe cTONMOA dept_id mpucyTcTBYeT B ofHOIT Tab-
JUIe, HO ero Hem B APYroii, coeiHeHNe CTPOK He MPOUCXOIUT, U OHU He
BKJIIOYAIOTCS B pPe3yNIbTUPYIOMIUil Habop. Tako# Tun coeuHeHUs Ha3bIBa-
0T BHYMPEeHHUM coeduteHueMm (inner join); sTo HanboJee MIUPOKO UCIONE-
3yeMBbI#l TUN coeanHenusd. IloscHIo: ecnu B Tabaulie department ecTh 4eTBEP-
Tas CTpPoKa AJs OTAesla MapKeTHHTa, HO HU OJAWH COTPYAHUK He MPUIHUCAH
K HeMYy, OTAeN MapKeTHUHTa He IONafeT B Pe3yJIbTHUDPYIONIUi Habop. AHaso-
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TUYHO, €CJIU HEKOTOphle COTPYAHUKU 3aperucTPUPOBaHEl B oTAele ¢ ID 99,
KOTOPOTO HeT B Tabnumne department, 9TH COTPYAHUKY He IOUAAYT B PE3YIIh-
Tupyiomuii Eabop. Ecnu TpebyeTcsa BKJIIYUTEH BCE CTPOKM TOM WUIU WHOHN
TabIUIIEl HE3aBUCUMO OT HATUYUA COOTBETCTBUA, MOKHO BOCIOJIb30BATHCA
6HewHUM coeurnernuen (outer join), Ho MBI PACCMOTPUM 5T0 B riase 10.

B npearigymem npuMepe B 6s0Ke from s He yKasay THI UCOOJIB3YEeMOT0 CO-
exuHeHUa. OqHAKO ecau TpebyeTcsA COeNUHUTH JBe TaOJIUNOEl IYyTEeM BHYT-
PEHHEro COeUHEHNUA, 3TO CIeAyeT ABHO YKas3aTh B O1oKe from. BoT Tor ke
opuMep ¢ fobaBIeHUEM THUIIA COeJUHEHUA (00paTUTe BEUMAaHNE Ha KJOUE-
BOe c10BO INNER (BEYTpeHHUIH)):

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

[ [ S e +
| fname | lname | name |
[ [ S e +
| 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 |
[ [ S e +
18 rows in set (0.00 sec)

Eciu tun COeIHEHNA He 3a/laH, CEPBEP 10 YMOJYAaHHUIO IIPOBEAET BHYTPEH-
Hee COeJUHEHHue. O,Z[HaRO, KaK BBIFICHHUTCA B I'IaBe 10, €CTb HECKOJIBKO TH-
II0B COEI[HHEHHfl, IIO9TOMY VKa3aHHe TOYHOI'O THUIIa Tp66YEMOI‘O CcoeqnuHe-
HHAA JOJXKHO BOUTH B IIPDUBBIYKY.

Ecnu uMena cToJ0II0B, HCOOMB3YEMBIX I COeAUHEeHU ABYX TaOJIUIL, COB-
magamoT (YTO MMeeT MEeCTO B IPeAbIAYINEeM 3alpoce), MOXKHO BMECTO IIOJ-
6JI0Ka 0N MPUMEHHUTD MTOAOJIOK Using:

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

foooo o R - oo +
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| fname | lname | name |
[ [ S e +
| 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 |
[ [ S e +
18 rows in set (0.01 sec)

HOCROJIBRy usi ng — COKpanieHHad 3allliCh, KOTOPAd MOXET MCIIOJIb30BaATh-
Cd TOJIBKO B OHpe,ZLEJIEHHOfl CHUTyanmmuum, BO nsbeskanue IIYTAaHUOBI g BCerma
IIpeaAIIoYnuTarn HO,Z[6JIOR on.

ANSI-cnHTaKkcnc coegnHeHnn

Horamnusa, ucnonpsdyeMas B JaHHON KHUTe IJId COeAUHEHU TabauI, Oblma
BBegeHa B Bepcuu SQLI2 crarpapra ANSI SQL. Bo Bcex ocHOBHEIX CYB]]
(Oracle Database, Microsoft SQL Server, MySQL, IBM DB2 Universal Da-
tabase, Sybase Adaptive Server) npuHAT cuHTaKcHC coefuHeHNA SQLI2.
ITockonMbKY MHOTHE CepPBeDHI CYIIeCTBOBAJH €Ille 10 BRIXOJAa CIenmuduxa-
ouu SQLI2, Bce 0HU BKJIOYAIOT U CTAPBIN CUHTaKCUC coefuHeHuAa. Hanpu-
Mep, BCeM STHUM cepBepaM OBINI Obl MOHATEH TAKOW BapHUaHT IPEeABIAYIIEro
3ampoca:

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

[ [ S e +
| fname | lname | name |
[ [ S e +
| 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 |
foooo o R oo +

18 rows in set (0.01 sec)

ITOT cTaphlil METOJ ONUCAHUA COeJUHEHNI He BKIYaeT noAa0mok on. Tad-
JUIE VKa3aHEl B 6i10Ke from yepes 3a0daTyiO, a YCJIOBUS COeTUHeHUA BKIITO-
YeHBI B OJI0K where. X0oTsa MOKHO UTHOPHUPOBATH cuHTaKkcuc SQLI2 B mons-
3y CTaporo CUHTaKCcHUca coeiuHeHn#, y cuaTakcuca ANSI ecTs cienyromue
IpeuMyIIecTBa:

e VYcimoBus coefUHeHWS U MUIBTPANTUN PasHECEHBI B [BAa Pa3HBIX OJI0Ka
(moaboK on u O6JOK where COOTBETCTBEHHO), UTO YIOPOIAET MOHUMAaHUe
3ampoca.

e VciaoBuA cOefUHEHHNS IS KasKAOH mapbl TabIUIl cogepiKaTcsa B cobCT-
BeHHOM OJIOKEe 0N, YTO YMEHbIIAeT BEPOATHOCTL OMIHO0UHOTO UCKIII0Ye-
HUA YACTU COeTUHEHMII.

¢ 3ampochl, UCIOJIB3YIONINE CUHTAKCUC coequaeHna SQLI2, mopTupyror-
csd Ha pasHble cepBephl BJI, Toraa Kak cTaphlil CHHTaKCHUC HEMHOTO OT-
audaeTcd AJIA KajKJoTo ceEpBepa.

IIpeumymiecTBa cuHTakcuca coeguaeHnda SQLI2 3aMeTHee B CIOKHBIX 3a-
Ipocax, BKJIOYANINX KaK YCIOBUA COeJUHEHUS, TAK U YCIOBUA PUNBT-
panuu. PaccMoTpUM cileyOIAHN 3a1poc, IO KOTOPOMY BO3BpAaIaloTcs Bee
cyeTa, OTKPBITHIE ONBITHRIMU onepanuorucramu (HagaTtsiMu go 2003 ro-
Ia), B HACTOsAIIee BpeMs TPUNUCAHHEBIME 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_id = 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’;

o - Foe [ S [ R, +
| account_id | cust_id | open_date | product_cd |
o - Foe [ S [ R, +
| 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 |
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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 MPOCTO ONPEAeIUTh, KaKHe YCIOBUA OJI0Ka where
ABIAITCA YCIOBUAMHU COEJUHEHUA, a KAKUE — YCIOBUAMU (PUIBTPATIUU.
Taxske He BIOJIHE OYEBUJHO, KaKOH THUI COeAUHEHUA UCIOJb3yeTcd (AIA
YCTAaHOBJIEHUS THUIA COeTUHEHUA HEOOXO0IMMO BHUMATENIHbHO PACCMOTDPETH
VCJIOBUS COeUHEHUSI B OJIOKe where — HET JIM TaM KaKuX-Tubo crenuanb-
HBIX CHMBOJIOB), W CJIOKHO OTIPEEIUTD, He OBITH JIU YIYIIeHbl KaKue-Tudo
VCJIOBUSA COeJUHEHUA. BOT TOT K€ 3aIIpoc, 3aIUCAHHBIA ¢ UCIIOJIB30BaHUEM
cuHTaKcuca coeguaerua 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’

o - Foe [ S [ R, +
| account_id | cust_id | open_date | product_cd |
o - Foe [ S [ R, +
| 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 |
o - Foe [ S [ R, +
7 rows in set (0.36 sec)

Haperocs, Bce coryacaTcd, 4To NOHATHEE BEPCUA, UCIOJIB3YIOMIAA CHHTAK -
cuc SQLI2.

CoepuHeHMne Tpex n bonee Tabnuy,

Coeguuenne Tpex TAbGJIUI aHATOTHYHO COeUHEHNIO ABYX, HO eCTh HeOOIb-
masg XUTpocThb. Ilpu coefuHeHUHU ABYX TaOJIUI] UMEIOTCHA ABe TaOIUIILI
W OJAUH THII COeJUHEeHNA B O/M0Ke from, a TakiKe e JUHCTBEHHBIH TOAOJIOK 0N,
OnpeleNndaIInii, Kak coefUHATCa Tabnunsl. Ilpu coeguHeEUN TpexX Tad-
JUI IPUCYTCTBYIOT TPU TaOMUIIBl U ABa THIIA COeJUHEeHUS B OiMoxe from,
a Tak:Ke JBa IMOAOJIOKA 0n. BOT ellle OJWH IPUMEDP 3alpoca ¢ CoOeJuHeHNeM
ABYX TaOIUIL:

mysgl> SELECT a.account_id, c¢.fed_id
-> FROM account a INNER JOIN customer ¢
-> ON a.cust_id = c.cust_id
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-> WHERE c.cust_type_cd = "B";
o - [ R, +
| account_id | fed_id |
o - [ R, +
| 20 | 04-1111111 |
| 21 | 04-1111111 |
| 22 | 04-2222222 |
| 23 | 04-3333333 |
| 24 | 04-4444444 |
o - [ R, +

5 rows in set (0.06 sec)

JroT 3ampoc, Bogspamiaromuii ID cueTa u ugeHTUGUKATTUOHEHEBIN HOMED (e-
JepasbHOTO HAJoTa JJIs BCceX OM3HEeC-CUeTOB, Ha AAaHHBIH MOMEHT AOJKEH
OBITH abCcoMIOTHO TOHATHEIM. OfHAKO ecaIu J06ABUTH B 3aIpOC TaOJIUITY emp-
loyee AJia moJy4eHUA UMEeHH ONIEPAIuOHUCTAa, OTKPBIBIIIETO KAMKABIN U3 cUe-
TOB, OH IIPUMET CJIeAYIONTUHA BU:

mysgl> 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";

[ R S — f f +
| account_id | fed_id | fname | LIname |
[ R S f f +
| 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 |
[ R S — f f +

5 rows in set (0.03 sec)

Teneps uMeeTcA TPHU TaOMUIEI, ABa THUIA COeAUHEHUIH U ABaA MOAOJIOKA On,
mepedncaeHHble B 60Ke from. TakuM o6pas3oM, Bce HEMHOTO YCIOKHIETCS.
Ha mepBBI#i B3TJIAA M3-3a MOPSAAKA NepPeUUCIeHUA TAOMIUI MOKET MoKa-
3aThCs, 4TO TaOMUIA employee coefuHAETCS ¢ Tabaumeii customer, TOCKOMb-
Ky Tabauma account yxKasaHa mepBoii. OHAaKO ecIu U3MeHUTD HOPAA0K pac-
TTOJIOKEeHUS TabIUIl, Pe3yIbTATH OYAYT aGCONIOTHO AHATOTUUHBIMMU:

mysgl> 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 - [ R, o o +
| account_id | fed_id | fname | LIname |
o - [ R 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
Fommmm o Fomm e Fommm oo Fommm o +
5 rows in set (0.00 sec)

Temeps Tabmuiia customer CTOUT HepBOM, 3a Heil MAYT TabaUIBI account
u employee. ITocKoOJIbKY IOAGMIOKH ON He HBMEHUJINCH, PE3YIbTATEI TAK e JKe.

3ampoc, UCTIOMB3YVIONINH TPpU Uanu 60Jiee TAOMIUIl, MOKHO TTPEACTABUTD KaK
CHEXXHBIH KOM, KaTAMuiics ¢ Tophl. [lepBhle ABe TaOMUIIEI 3aTyCKAIOT STOT
KOM, a KasKkJas mocJeAyomnias TabJInuna BHOCUT B HETO CBOMO JenTy. CHexk -
HBIH KOM MOKHO PACCMAaTPUBATE KaK NPOMEHYNMOUHbLI PEe3YyAbmMUPY ULl
Habop (intermediate result set), KOTOpEBIH noaOUpaeT Bee HOIbIE U HOIBIIE
CTOJNIOIIOB O Mepe COeJUHeHHs ¢ mocieAyiomumu Tabmumamu. IlosTomMy
Tabiuna employee B feHICTBUTEILHOCTH OBIIA COefUHEHA He ¢ Tabmunei ac-
count, a ¢ TPOMEKYTOUHBIM PEe3YIbTUPYIONIUM HAGOPOM, CO3TaHHBIM DU
coefuHEHUN TabmuI customer u account. (Ecau mETEpPECHO, OTKYAA B3AJCA
CHEXXHBIH KOM: d OHCAJ 3Ty TJIaBy TIyO0KOH HOBOAHTJIUHCKOH 3WUMOH —
y:ke BeImamo 110 grofiMoB u 3aBTpa OyaeT erie. BoT pagocTb-To!)

anIMEHEHI/Ie noa3arnpocoB B KavecTBe TaGHVILI,

BrI yike mocMoTpenn HeCKOJIBKO IPUMEPOB 3aIIPOCOB ¢ TpeMdA Tabiuiamu,
HO X04eTcsI 0c060 OTMETUTH OJJHY U3 PA3HOBUJHOCTEH TAKUX 3aNPOcoB. UTo
JeJaTh, ecIU HEKOTOPEIe Tabmunsl popMupyiorca nogsanpocamu? Iloaza-
IpocaM IOCBANIeHA I'JIaBa 9, HO KOHIENUA Ioj3anpoca B 6ioke from y:xe
Oblyia IpeJcTaBleHa B OPeABIAVINed riaase. Bor Apyras Bepcusa OpUBeAEH-
HOTO paHee 3amnpoca (BbI0OD BCEX CUETOB, OTKPBITHIX ONBITHBEIMHU ONIE€PAIIHAO-
HUCTaMU, B HACTOdANIee BpeMsA padoTaromumMu B otgeneruu Woburn), B Ko-
TOPOM TabJHUIAa account coeAUHSAETCA C HOABAIIPOCAMHU K Tabiaumam branch
(orgenernue) 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;

IlepBrIli TOA3anIpOC, HAUMHAIOIIUINACA B CTPOKE 3 U UMEIOIUH ICEeBIOHUM €,
HaXOAUT BCEX OIBITHBIX ONEePAMOHUCTOB. BTOpoil moa3anpoc, HAYMHAO-
MuHcA B CTpOKe 9 U uMeIoMuil IceBIJOHUM b, BeIOUpaeT ID oTaenenus Wo-
burn. Cravana Tabauna account coeqUHSIETC ¢ TOA3ATTPOCOM IO ONIBITHBEIM
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oneparnuoHuCcTaM ¢ noMombio ID coTpyAHUKOB, a 3aTeM Pe3yJIbTUPYIOIIad
TabIUIA COeAUHALTCS C TOA3AMPOCOM MO OTAeneHn0 Woburn Ha ocHOBe
ID dpunuana. PesysnbTaThl aHAJOTUYHBI IPEABIAYINENA Bepcuu 3anpoca (1o-
IpobyiiTe u yoequTech caMu), HO Ha BUJ 3alIPOCHI OU€Hb OTIHUYAIOTCS APYT
oT Apyra.

Ha camom gese 3Mech HeT HUUYEr0 HEOOBIYHOT0, HO OCO3HATD IPOUCXOSIIIEe
MOXKHO He cpasy. OO6paTuTe BHUMaHHUe, HATPUMED, Ha OTCYTCTBHE OJOKa
where B OCHOBHOM 3ampoce. ITocKOMbKY Bee VCITOBUSI GUMBTPAIIMN KacaloTcsa
Tabaum employee u branch, oHM HAXOAATCA B MoA3anpocax. B oCHOBHOM 3a-
Ipoce HUKAKIUe YCJIOBUA DUIBTPANINYN He HYKHBI. EAWHCTBEHHBIH CIIOCO6
TTPOUJLTIOCTPUPOBATDH ITPOUCXOAAINEE — BBITTOJHUTH TOA3aTTPOCEl U TOCMOT-
PETHh Ha Pe3yIbTUPYIoNIUe Habophl. BOT pe3yabTaThl BBIMOJIHEHUS IEPBOTO
moAsamnpoca K Tabmuie employee:

mysqgl> SELECT emp_id, assigned_branch_id
-> FROM employee
-> WHERE start_date <= '2003-01-01"
-> AND (title = 'Teller' OR title = ‘Head Teller')

+
|
N
|
|
10 |
|
|
|
|
|
|
N

9 rows in set (0.03 sec)

Taxum 06pasoM, pesyabTUPYIONIUE Habop cocTouT ms Habopa ID coTpya-
HUKOB 1 ID cOOTBETCTBYOMUX UM oTAeneHui. CoefuHUB TAbIUTY account
TTOCPEACTBOM CTOJIOMA emp_id, MMeeM IPOMEXKYTOUHBIH pPesyIbTUPYIONIH i
Habop, coAep:;Kamuii Bce CTPOKM TaOMHUIBI account M AOTMOJHUTEIbHBIH
croimber ¢ ID oTaenenusa, B KOTOpoM paboTaeT COTPYAHUK, OTKPBIBITHH Kask-
IBIH U3 cueToB. BOT pe3yabTaThl BTOPOro oA3anpoca K Tabaume branch:

mysgl> SELECT branch_id
-> FROM branch
-> WHERE name = "Woburn Branch’;

o +
| branch_id |
o +
| 2|
o +

1 row in set (0.02 sec)
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ITo sTOMy B3ampocy BoO3BpalllaeTcsl OAHA-eTWHCTBEHHAS CTPOKA C OAHUM
croabmom: ID orgenerusa Woburn. 9ta Tabiauma coefuHeHa CO CTONOIIOM
assigned_branch_id mpoMesKyTOYHOTO Pe3yIbTUPYIOIIEero Habopa, 4TO IOo-
3BOJISIET OTCEATH 13 OKOHYATENIHHOTO Pe3yIbTUPYIONIero Habopa Bce cueTa,
OTKDBITBIE HECOTPYAHUKAMU OoTAe eHnss Woburn.

HOBTOPHOE ncanosibzosaHue TaGHI/ILI,bI

ITpu coegrHeHUN HECKOIBKUX TabIUII MOKET OOHAPYIKUTHCA, UTO TpedyeT-
cs HeOAHOKDATHO COeUHATE OMHY U TY JKe Tabauny. B maniem npumepe B
BHEIIHUE KJIOYHN K Tabmume branch OPpHUCYTCTBYIOT KaK B TabamIe account
(oTmenenue, B KOTOPOM OBLI OTKDHIT CUET), TaK U B Tabaume employee (oTae-
JeHue, B KOTOPOM paboTaeT coTpyAHHUK). Eciu B pe3yabTUPYONIuil Habop
MOJKHBI BOUTH 06a OTAENEHU, TAOIUIY Dranch MOMKHO BKJIIOYUTH B 60K
from ABasKABI, B IEePBBIA pas3 COeUHUB ee ¢ Tabmumeii employee, a BTOpOH
pas — ¢ Tabmumnei account. ITo cpaboTaeT, ecau KaxKAOMY SK3eMILIAPY Tab-
JUIBI Dranch IPHUCBOUTH CBOIH TICeBAOHUM, YTOOBI cepBep 3HAJ, HAa KaKo#
9K3eMIIJISAP AeNIaeTcs CChIIKA:

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

e [ e R +
| account_id | emp_id | open_branch | emp_branch |
e [ e R +
| 8 | 1 | Headguarters | Headquarters |
| 12 ] 1 | Headguarters | Headguarters |
| 17 | 1 | Headguarters | Headguarters |
| 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
e [ — e Fomm +

10 rows in set (0.07 sec)

OTOT 3aTpoc MOKAa3bIBaeT, KTO OTKPHII KaXKABIH TeKYIUH cueT, B KaKOM OT-
JeJIeHUHW 5TO IPOU3O0ILIO0 U K KAKOMY OTAENeHUI0 IPUMINUCAH B HACTOAIIEE
BpeMs COTPYIHUK, OTKPHIBIMIKH cueT. Tabmuma branch BKIOUYEHA ABaMKABI
IO ICeBAOHUMAMU D_a u b_e. Brarogaps mpucBaWBaHUIO PA3HBIX IICEBAO-
HUMOB KaKJOMY 9K3eMILIAPY Tabaumb! Dranch, cepBep CMOXKET O peeIUuTh
9K3eMIJIAD, Ha KOTOPHIH AesaeTcs CCBHLIKA, — COeAUHEeHHBIN ¢ Tabaumei
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account mmu ¢ Tabaureit employee. Takum o6pasoM, UMeeM IPUMED 3a1poca,
B KOTOPOM HCIIONb30BaHUE ICeBIOHUMOB TaOIUIl ABIACTCSI 00A3AMeSbHbLM.

PEKprVIBHbIe coeanHeHusn

Mo:kHO He TOJIbKO HECKOJIBKO pa3 BKJIUYATE OJHY 1 TY *Ke Ta0JIUIly B OGUH
3ampoc, PaKTUUYECKH MOKHO COeqUHUTDL TabIUIy ¢ camoii coboii. ITomauany
5TO MOXKET MOKABAThLCSA CTPAHHBIM, HO AJS STOTO €CTh BeCKIHEe OCHOBAHUA.
B ra6nune employee, HampuMep, €CTh PEKYPCUBHbIIL 6HewHUll KAy (self-
referencing foreign key). 3To 03HadaeT, YTO OHA BKIIOUAET cToxbern (supe-
rior_emp_id), yKasbIBAONNH Ha TepPBUYHBIH KJIOY B paMKaXx TOH Ke TabIu-
IIbI. OTOT CcTOJNOEI] YKa3hblBaeT Ha HAYaNIbHUKA COTPYAHHKA (€CIH TOMBKO
BTO He caM focc — Toraa cTonber uMeeT 3HadeHue null). C moMombio pexyp-
cusnozo coedunenusn (self-join) MoKHO cO3JaTh 3a0IpOC, B PE3YJIbTATe BHI-
MOJHEHUSA KOTOPOTO BEIBOAUTCS CIHCOK BCEX COTPYAHHUKOB C YKasaHHUEM
NMeH UX HAaYalbHUKOB:

mysgl> 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;

[ [ S [ +
| fname | lname | mgr_fname | mgr_1lname |
[ [ S S [ S +
| 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 |
[ [ S [ +
17 rows in set (0.01 sec)

OTOT 3ampoC BKJIIOYAET ABA SK3EMILIApa TaOJIUIIbI employee: U3 ogHOrO (IO
TICeBJOHUMOM €) U3BJIEeKAI0TCsI UMeHa COTPYAHUKOB, a U3 APYyroro (o mces-
JOHUMOM e_mgr) — UMeHa Ha4YaJbHUKOB. IToa0JI0K On MCIOJIB3YET 3T TICEB-
JOHUMBI AJIS CoOeAUHEeHUA TAOJIUIBI employee ¢ caMoii coboil mocpeacTBoOM
BHEIIHEeTro KJIo4Ya superior_emp_id. OTo erle oAuH IPUMED 3ampoca, AT KO-
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TOPOT'O IICEBJOHHNMEI TaﬁJII/IIJ; ABIAOTCS 06A3aTeIbHBIMU. B IIPOTUBHOM
cJIy4yae cepBep He CMOXKET OIIPpeaeJIuTh, Ha KOI'0 JejlaeTCd CChIJIKA — Ha CO-
TPYAHUKA UJIH €0 HaYaJIbHU KA.

Xotsa B Tabnuite employee 18 ¢Tpok, mo 3ampocy OBLIO BO3BPAII[eHO TOIbKo 17.
Y mpesugenTta 6anka, Maifikna Cmura (Michael Smith), Her HauanpHUKA
(ero croxber superior_emp_id uMeeT 3HadeHue null), TOSTOMY A JaHHOMN
CTPOKH coefuHeHUe He cpaborano. YToOw BKIounTh Matikma CMuTa B pe-
3YJIBLTUDPVION[HUHA HAaGOp, He0OXO0AUMO UCIOJIb30BaATh BHEIIIHee COefUHeHIIE,
KoTopoe 6yaeT paccMoTpeHo B ritase 10.

CpaBHeHue 3KBUcoe guUHeHUn
C He3KBUcoeaANHEeHUaIMU

Bce 3anpochl K HeCKOJIBKUM TabiumaM, IOKasaEHBIe [0 CUX 10D, UCIOIb-
30BaU IxBucoedunenus (equi-joins). 3To 03HAYAET, UTO AJA 0DecIedeHU A
YCOENIHOCTU COeUHEHNA 3HAUEHNUSA ABYX TaOJIUIT AOJKHEI COBIIAAATE. JK-
BHUCOeAWHEHUE BCEr/|a UCIIOJIb3YEeT 3HAK PABEHCTBA, HAIPUMED:

ON e.assigned_branch_id = b.branch_id

ITomasnsaroniee GONBITUECTBO 3aIIPOCOB HUCIONB3YET BKBUCOEIUHEHUA, HO
MOXKHO TaKiKe COeJUHATH TAONUITBl IOCPEJICTBOM AMANAa30HOB 3HAUYEHU,
Ha3BIBAEMBIX Hedrsucoedunenusmu (non-equi-joins). Bor npumep samnpoca,
OCYIIECTBIAONIETO COeTUHEHNE 10 ANANa30Hy 3HAUeHUH:

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’;

OTOT 3ampoc CoeAUHIET ABE TAOMUITHI, MeKIY KOTOPHIMHU HET B3aMMOCBSI-
3eli IO BHEIITHUM KJIfo4aM. 3ajjlada — HafiTH BCceX COTPYAHUKOB, IPUHATHIX
B 6aHK B TO BpeMsi, KOT/la Ipe/Iarajach ycayra 6ecIIpolieETHOTO TEKYIIero
BKJaga. TakuMm o6pa3oM, JaTa Hadaja pabOThl COTPYAHUKA TOJIKHA HAXO-
IUTHCA MeKIYy JaTaMH’ Hadajla U KOHITA STOH aKITUH.

Takke MOMKET NOHAJOOUTHCA PeKYPCUBHOe Hedaxsucoedurenue (self-non-
equi-join), KOTOpOe 03HAYAET, UYTO TabJIUIa COeTUHAETCA caMa ¢ coboii ¢ uc-
IOJIL30BaHUEM HesKBUcoeJuHeHUA. Hanpumep, yIpaBaaoniuil onepamus-
MU PenIuj IPOBECTU IMaxXMATHBIY TYPHUD MeXKAy BCeMU ONlepamuoHNUCTa-
mu 6anka. TpebyeTcs co34aTh COUCOK BeeX Nap UTrpokoB. MoxHO monpobo-
BATh IMOJIYUYUTH CIUCOK BCEX ONMEepanmuoHUcTOB (title = "Teller'), coeguHUB
Tabauny employee ¢ caMoii coboii, U BEIOPATE U3 HET'O BCE CTPOKU € PABHBIMH
3HaYeHUAMHU emp_id (IOCKOIBKY UTDOK He MOXKET COCTABUTH [Iapy ¢ caMuM
coboii):

mysqgl> SELECT el.fname, el.lname, 'VS' vs, e2.fname, e2.lname
-> FROM employee e1 INNER JOIN employee e2
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-> ON el.emp_id != e2.emp_id
-> WHERE el1.title = 'Teller' AND e2.title = 'Teller’;

foooo o R R R +
| fname | lname | vs | fname | Iname |
foooo o R R R R +
| 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 |
foooo o R R R R +

72 rows in set (0.01 sec)

M= Ha TpaBUIBLHOM MYTH, HO Opo0IeMa 3[ech B TOM, UTO IJI KaKIAokH ma-
pul (Hanpumep, Capa Ilapkep (Sarah Parker) nporus Kpuca Taxepa (Chris
Tucker)) umeercsa «obpaTHasa» napa (T. e. Kpuc Takep nporus Capsr ITap-
Kep). OauH 3 cmocob0B JOCTUTHYTH KeJaeMOT0 Pe3yabTaTa — UCIONb30-
BATh YCJOBHUE coednHeHUs el1.emp_id < e2.emp_id, 4TOoOBI KasKIBIH omepa-
IMUOHUCT BXOAUJ B Mapy TOJMBKO ¢ TeMH, ¥ Koro ID coTpyaauka 6oJbIie
(MOKHO TaKKe MCIoJIb30BaTh e1.emp_id > e2.emp_id, ecnau BaM Tak 00JbIIe
HpaBUTCA):

mysqgl> 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 e1.title = 'Teller' AND e2.title = 'Teller';

b Fomm S foom = +
| fname | lname | vs | fname | Iname |
b Fomm S bom +
| Chris | Tucker | VS | Sarah | Parker |
| Chris | Tucker | VS | Jane | Grossman |
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| Chris | Tucker |
| Chris | Tucker |
| Chris | Tucker |
| Chris | Tucker |
| Chris | Tucker |
| Chris | Tucker |
| Sarah | Parker |
| Sarah | Parker |
| Sarah | Parker |
| Sarah | Parker |
| Sarah | Parker |
| Sarah | Parker |
| Sarah | Parker |
| Jane | Grossman |
| Jane | Grossman |
| Jane | Grossman |
| Jane | Grossman |
| Jane | Grossman |
| Jane | Grossman |
| Thomas | Ziegler

| Thomas | Ziegler

| Thomas | Ziegler

| Thomas | Ziegler

| Thomas | Ziegler

| Samantha | Jameson |
| Samantha | Jameson |
| Samantha | Jameson |
| Samantha | Jameson |
| Cindy | Mason |
| Cindy | Mason |
| Cindy | Mason |
| Frank | Portman |
| Frank | Portman |
| Beth | 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

Teneps y Hac ecTh ciucok u3 36 nmap. Kak pas cTONbKO, CKOJBKO JOJKHO

OBITH IIPDU HAJIUYHNU J€BATHA YIaCTHUKOB.

CpaBHeHuUe yCNoBUnN coegUHeHns
N ycnoBumn punbTpaummn

Teneps MBI 3HAEM, YTO YCIOBU COeAUHEHUA OTHOCATCA K TOAO0IOKY 0N, TO-
TIa KaK YCIOBUA QUIABTPAIIUM pacioyaraoTed B 0Joke where. OmHako SQL
He HaJjaraeT ’KeCTKUX OTPaHUYEHUN HA PazMelleHHe VCIOBUMH, IO3TOMY CO3-
laBaTh 3alPOCHl CJIeAYeT OUeHb BHUMATENbHO. Hampumep, cileayioniui 3a-
TIPOC COeAUHAET ABE TAGMUIBI ¢ TTOMOIBIO OJHOr0 OJI0KA COeTUHEHUS U Of-
HOTO YCJIOBUS (GUIBTPAIUU B OJIOKe 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 - [ R, R +
| account_id | product_cd | fed_id |
o - [ R, R +
| 20 | CHK | 04-1111111 |
| 21 | BUS | 04-1111111 |
| 22 | BUS | 04-2222222 |
| 23 | CHK | 04-3333333 |
| 24 | SBL | 04-4444444 |
o - [ R, R +

5 rows in set (0.08 sec)

JMocTaTo4HO TPOCTO, HO UTO IPOUB0MIET, €CIIH IO OITHUOKEe TTOMECTUTD YCJIO-
BUe QUIBTPAIIUN B TOAGJIOK 0N, a He B OJI0K 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 - [ R, R +
| account_id | product_cd | fed_id |
o - [ R, R +
| 20 | CHK | 04-1111111 |
| 21 | BUS | 04-1111111 |
| 22 | BUS | 04-2222222 |
| 23 | CHK | 04-3333333 |
| 24 | SBL | 04-4444444 |
o - [ R, R +

5 rows in set (0.00 sec)

Kax BuguTe, BTOpo#l BapuaHT, B KOTOPOM 06a YCIOBUS HAXOAATCS B TTOAOIO-
Ke On 1 HeT 0JI0Ka where, o6ecliednBaeT aHAJOTUYHEIEe PE3YIbTATHI. A UTO ec-
nu oba yCIOBUA TOMeIeHbl B 6JI0K where, HO 60K from mo-mpeskHeMY Hc-
noab3yeT ANSI-cuHTaKCHUC COeTUHEeHUA?

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";

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

5 rows in set (0.00 sec)
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CepBep MySQL cHOBa creHepHUPOBAJ TOT sKe Pe3yIbTUPYIoNuii Habop. Pac-
TTOJIOXKUTH YCJIOBUA HA COOTBETCTBYIOIINX MeCTaxX, YTOOBI 3ampoc 6BLT Ipa-
BHUJIBLHO TIOHAT 1 00paboTaH, — Baia 3aJayda.

YnpaxxHeHus

5.1

5.2

5.3

CJIe,Z[yIOLT_II/Ie VIOpaXHEeHUA IIPHU3BAHBI IIDOTECTHUPOBATH ITIOHMMAaHHUE BHYT-

PE€HHHUX COEﬂHHEHHﬁ. Pemrennsa IIPUBEACHBI B IDUJIOKEHHUHN C.

3amoJHUTE B CIAEAVIONIEM 3ampoce Ipodessl (0003HaUeHHBIE KAK <4/C/I0>),
YTOOBI MONYIUTE TAKHAE PE3YIBTATEI:

mysqgl> SELECT e.emp_id, e.fname, e.lname,

-> FROM employee e INNER JOIN <1> b

-> ON e.assigned_branch_id = b.<2>;

o~ Y O AW N =

[{e)

4 a2
D OV BN

— —
~ (@]

+
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
18
+

18 rows in

Michael
Susan
Robert
Susan
John
Helen
Chris
Sarah
Jane
Paula
Thomas
Samantha
John
Cindy
Frank
Theresa
Beth
Rick

Smith
Barker
Tyler
Hawthorne
Gooding
Fleming
Tucker
Parker
Grossman
Roberts
Ziegler
Jameson
Blake
Mason
Portman
Markham
Fowler
Tulman

set (0.03 sec)

+
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
+

b.name

Headguarters
Headguarters
Headguarters
Headguarters
Headguarters
Headguarters
Headguarters
Headguarters
Headguarters

Woburn
Woburn
Woburn
Quincy
Quincy
Quincy
So. NH
So. NH
So. NH

Branch
Branch
Branch
Branch
Branch
Branch
Branch
Branch
Branch

Hanuniurte 3anpoc, 1o KOTOPOMY AJA KaXKAOT0 KIUEHTa-QU3UIECKOTO JIU-
ma (customer. cust_type_cd = '1") BosBpamatorces ID cuera, demepansasiii ID

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

CospaiiTe 3ampoc AJs BEIOOPA BCeX COTPYAHUKOB, HAYATFHUK KOTOPHIX IIPH-

mHcaH K Apyromy otaeny. Ussmexure ID, uMsa u GpaMUINIO COTPYIHUKA.



PaboTa ¢ MHOXecTBaMM

XoTs MoKHO paboTaTh U C OTAEIbHBIMHA CTPOKAMH JaHHBIX, PEISIIUOHHBIE
Bl Ha camoM Jiesie TpucIocoOIeHE A paboTel ¢ HaGopaMu (MHOMKeCTBa-
Mu). BEI yoKke BUAeIH, KaK MOYKHO CO3/]aBATh TaOMHUIBI TOCPEICTBOM 3apO-
COB WJIH IOA3alpPOCOB, AeJaTh UX MOCTOSHHBIMH € TTOMONHIO BRIPaKeHUH
insert ¥ cBOAUTH BMeCTe UYepes coeNHeHUs1. B faHHON rmaBe OYAYT Hccie-
JOBAaHBI KOMOHHATHY HECKOJIbKHUX TAGMUIT ¢ UCIIOJIb30BAHUEM PA3JTAYHBIX
0mepaTopoB PaboOTHI ¢ MHOXKECTBaMH.

OCHOBbI TEOPUN MHOXECTB

Bo muoOrmx CTpaHaX OCHOBBI TEOPHH MHOXECTB BKJIIOYE€HBI B IIPOI'PaAMMEI
Ha4dYaJbHOTI'O Kypca MaTeMaTHKH. BOSMOHQHO, KO€e-4TO Ha pHcC. 6.1 noxaxer-
CsI BaAM 3HAKOMBIM.

l:l =Aunion B

Puc. 6.1. Onepayus o6sedunenus
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3amTpuxoBaHHLIE 00acTH Ha puc. 6.1 mpeacTaBaA0T 00sedunenue (union)
MHOKecTB A U B, KoTopoe aBIsieTcss KoMOMHaIMedl ABYX MHOXKeCTB (IpH
9TOM Bce TIepeceKarolninecs o01acTH BKJIIOYEHBl TOJIBKO OJUH pas). YTo-To
npunomuHaeTe? Ecau Aa, To HaKOHEI TOSIBUJICSA MIaHC TIPUMEHNATH 9TH 3HA-
HUS Ha TpaKTHKe. Eciu HeT, He BONHYHATECh, IOTOMY 9TO 6e3 Tpy/Ja moiiMe-
Te BCE, B3TJIAHYB Ha IIapy AUarpaMm.

IIpeacraBuM MHOKecTBa (A u B) B BHAe KPYroB; 00JacTh MePEKPBITHSA
TIPeACTaBASIET MNOJMHOKECTBO MNAaHHBIX, OONHUX A ODOHUX MHOMKECTB
(puc. 6.1). IMockoabKy 6e3 TePEKPHITHH MHOKECTB AAHHBIX TEOPHS MHO-
JKeCTB COBEPINeHHO HeWHTepecHa, s OyAy HCIONb30BaTh TAKYIO JKe AHAa-
rpaMMy JIJIA WJIJIIOCTPAIIHMU BCeX OoIeparui ¢ MHOKecTBaMu. EcTh Apyrasa
oneparnus, pPe3yJbTaT KOTOPOH — MOJAbKO TePeKPBITHE ABYX MHOXKECTB
JaHHBIX. DTy OIlepANUI0 HA3EIBAIOT nepeceveruen (intersection) (puc. 6.2).

MuoxkecTBO AAHHBIX, [TIOJIYy49aeMO€ B pe3yJabTaTe IIepeCedeHHUus MHOXKECTB A
u B, — »T0 cOOCTBEHHO 00J1aCTh IIEePEeKPBhITUA MEXAY ABYMA MHOXECTBAMH.
Ecnu ABa MHOXX€CTBa H€ IIE€PEKPBbIBAIOTCHA, OIIepanmHusa IIepecedeHHusI aaetT
IIYyCTOE€ MHOXECTBO.

TpeTbss W mOCHEAHSISI OTIePAllAs ¢ MHOKecTBaMu (puc. 6.3) u3BecTHA Kak
omepanusa pasHocmu (except). Ha puc. 6.3 mokaszan pesysbpTaT onepanuu
A except B, KOTOPBIH IIpeAcTaBaAsieT co00H MHO2KeCcTBO A MUHYC Bce Iepece-
yeHUsA ¢ MHOKecTBOM B. Eciiu 1Ba MHOKeCcTBa He IepeceKarnTcsI, B Pe3yJib-
TaTe omeparuu A except B 6yJeT mONyIeHO IOJHOEe MHOMXKECTBO A.

IIpuMeHsIsI 9TH TPH ONEPAIlHH UK UX COYeTAHUS, MOMKHO [IONIYYaTh J00kIe
Hy:KHBIe pes3yabTaThl. Hampumep, IpeacTaBHM, 4TO TpebyeTcsa cos3gaThb
MHOXKeCTBO, IOKa3aHHoe Ha puc. 6.4.

HcroMoe MHOXKeCTBO BKJIOYAaeT MHOMecTBa A u B 6e3 obracTu mepecede-
vua. Takxoe MHOXKeCTBO He MOXKeT OBITh IIOJYYEHO B pe3yabTaTe HHA OAHOHA
W3 TpeX OpeJCTaBIeHHBIX paHee onepanuii. [lomagobuTes cEadana co3gaTh

l:l = Aintersect B

Puc. 6.2. Onepayus nepeceuenus
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D = Aexcept B

Puc. 6.3. Onepayus pasnocmu

0-m

Puc. 6.4. Bazadounoe mMHONCECMB0 OAHHbLLX

MHOJKECTBO JTaHHBIX, 00BeUHIOIIee MHOXKecTBa A U B nentukomM, a 3aTemM
TIPUMEHHUTH BTOPYIO ONIEPAITUIO, YTOOHI YAAJIHUTEH 00JIacTh TepecedeHusi. KEc-
JIA COCTaBHOE MHOYKECTBO OIHUCATh KaK A union B, a 06sacTh mepecedyeHus —
Kak A intersect B, omepanusi, Heo6xoauMas AJs1 GOPMHUDPOBAHUS TPEACTAB-
JIeHHOTO Ha puc. 6.4 MHOKeCTBa, BRITJIsAAeNa OBl TaK:

(A union B) except (A intersect B)

KoHeuHO, 4aCTO €CTh HECKOJIBKO CIOCO00B MOJYUYEeHHsT OJHOTO U TOrO Ke
pesyiabTaTa. AHAJOTMYHOE MHOMECTBO MOMKHO OBLI0 ObI MONYYHUTE C IIOMO-
MIBIO CIEeAYIOIIEeHA OepaIun:

(A except B) union (B except A)



Teopurs MHOXECTB Ha MpakThKe 1M1

9TU KOHIENINU, HATJAJHO IPEACTABJIEHHBIE AUarpaMMaMHu, HOCTATOYHO
TIPOCTHI AJIs1 MOHWUMAaHUA. B ciaeAyoomiux pasgenax 6yaeT moKasaHo, Kak
9TU Ujen peanusdyrorcda B peranuoHasix CYB] ¢ nomombio SQL-oneparo-
POB pabOTHI C MHOYKECTBAMU.

Teopust MHOXXeCTB Ha NpaKTuke

Kpyru, npeacraBiasioniie MHOKeCTBA JAHHBIX Ha AWarpaMMax TIpeabIay-
Iero pasfaesa, HUKAK He 0TPaskaloT coAepyKuMoe MHOKecTB. OMHAKO IpU
paboTe ¢ pealbHBLIMH JaHHBIMU HEOOXOAMMO OIHNCHIBATH CTPYKTYPY Tab-
JIUIL, eCJIU IIpeAmoJiaraeTcs nX KoMOuEUpoBanue. IlpeacraBuM, HaopuMep,
YTO ITPOUSOIILIO OBl IPU IONBITKE CTeHEePUPOBATH 00 hefUHEeHNEe OMTUCAHHBIX
HUKe TabauI product u customer:

mysql> DESC product;

o o oo oo o oo +

| Field | Type | Null | Key | Default | Extra |
o o oo oo o 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 | |
o o oo oo o oo +

5 rows in set (0.23 sec)

mysql> DESC customer;

o o oo oo oo o +
| Field | Type | Null | Key | Default | Extra |
o o oo oo oo o +
| 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 | |
o o oo oo oo o +

7 rows in set (0.04 sec)

ITocie KOMOMHEUPOBAHUSA IePBEIil CTONOEI] PE3YIBTUPYIONIEH TabIUIEbl OBLIT
661 KOMOUHAaNTelH cTonbIoB product. product_cd u customer. cust_id, BTopoii —
rKoMmOuHaMueil cToabmos product. name u customer. fed_id u T. 1. XoTsa HeKo-
TOpBIE TTaphl CTONOIOB coueTaroTcs 6e3 Tpyaa (T. e. IBa CTOJIOIIA YUCIOBOTO
THUIa), HeACHO, KaK AOJKHEI 00'he THHATHCA Maphl CTON6IIOB pa3HOTO THUIIA,
TaKkue KaK YUCJIOBOUM CO CTPOKOBBIM HJIHM CTPOKOBBIH ¢ gaToii. Kpome Toro,
B IIIECTOM U CeABMOM CTOIOIMaxX KOMOMHUPOBAHHOI TabauIel 6YAYT TOJIBKO
JaHHBIE IIIeCTOT0 U CeABMOT0 CTOJIOIMOB TA0MUIIEI CUStomer, TOCKOMBKY B Tab-
aure product Bcero oaTh cTonboB. OUeBUAHO, UTO TAOMUIILI, TOAJIEIKATIIE
00 beJUHEHUI0, JOJKHBI 00J1a1aTh HEKOTOPOIi OGI[HOCTHIO.
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HOBTOMy IIPU IIPDUMEHEHUN onepauI/If/i C MHOXXEeCTBaMU K PE€AaJIbHBIM Tabau-
maMm HeoﬁXO,Z[I/IMO COﬁJIIO,Z[aTB TaKue IIpaBHAJa:

e B ofeux Tabaumnax JOMKHO OBITH OJUHAKOBOE YHCIIO CTOJIOITOB.

e Tunel JaHHBIX CTOJOIOB ABYX TabGJUIl MOMMKHBI OBITH OAWHAKOBHEIMU
(unu cepBep MONKEH YMETh MTpeodpasoBEIBaTh OJUH TUI B IPYTOii).

OTu IpaBuUia MO3BOJAIOT YACHUTE, YTO IPEACTABISIET COB0HN «IepeKphITHe
JaHHBIX» HAa TpaKTUKe. YT0OB KOMOMHUPYEMBIe CTPOKH ABYX TaOIUIT CUM-
TaJNuCh ONUHAKOBBIME, KaKJAas Iapa CTOJOIOB KOMOMHUPYEMBIX TaOIuUIT
JIOJIMKHA coAep KaTh OJUHAKOBBIE CTPOKH, YHNCJIa MU JATHI.

Onepanuu ¢ MHOKECTBAMU OCYIIECTBIIAIOTCA IYTEM IOMEIIe U 071epamo-
pa pabomsi ¢ MHOMcecmaeamu (set operator) MeXAy NBYX BBEIpaXKeHUH Se-
lect, KaK IOKa3aHO HUXKE:

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

[ [ +
| num | str |
[ [ +
| 1] abe |
[ 9| xyz |
[ [ +

2 rows in set (0.02 sec)

Kakap1it sanpoc dopMupyeT TabIumy, COCTOAMNIYIO U3 eUHCTBeHHOMH CTPO-
KU € YHUCJIOBBIM U CTPOKOBBIM cTosOIamu. QmnepaTop paboThl ¢ MHOXKECTBa -
MU, B JaHHOM cJy4ae union, ykassiBaeT cepBepy B/l 00beIUHUTE BCe CTPOKU
aByx Tabmun. TakuMm o6pasoM, KoHedHas TaOMHUIA BKJIIOYAET JBE CTPOKU
u ABa cToybria. Takoii 3ampoc Ha3bIBAIOT COCMABHBIM 3anpocom (compound
query), IOTOMY YTO OH O0beNUHAET HeCKONHKO HE3aBHCHUMBIX 3aIlIPOCOB.
Kax Oymer mokasaHo IO33Ke, €CJIU IJA TONYydeHUsA OKOHUATEJIHHOTO pe-
3yJabpTaTa TpebyeTcs BHIIOMHUTH HECKOMIbKO OTIepaIinii ¢ MEOKeCTBAMHU, CO-
CTaBHBIE 3aIPOCHI MOTYT BKJIIOYATH 006l e IBYX 3aTIPOCOB.

OnepaTtopbl paboTbl ¢ MHOXXECTBaMU

fAspix SQL BKIOUYaeT TpU omepaTopa paboThI ¢ MHOMKECTBAMU, IO3BOJISIIO-
e OCYIIeCTBIATH BCEBO3MOKHBIE OTIEpAIIUY HAaJ MHOYKECTBaAMU, V3Ke VII0-
MAHYTHIE B 3TOH riaBe. Kpome TOro, y Kak/JI0Tro U3 3THUX OIEePATOPOB €CTh
IBe PasHOBUAHOCTHU: TepBas BKJIIOYaeT AYOJIUDYIONIWEe AaHHEBIE, a BTOpAS
yaanseT ux (20 HeoOsa3aTeNlbHO 8ce). B cleyiomux pasaesaax JaHbl oOpee-
JIeHUS BCEX OIIePATOPOB U NMOKA3aHO UX IPUMEHEHUE.

OnepaTtop union

Onepatops! union (o0beauEUTL) U Union all (06BEAUHEUTE BCE) MO3BOJIAIOT
KOMOMHUPOBATH HECKOJNBbKO Tabnun. Pagauna B ToM, 4TO eciu Tpebyerca
00BbeINHUTE ABe TAGJUIILI, BKJIIOUAsA B OKOHUATEJIbHBIN PE3YJbTAT 6Ce UX
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CTPOKHU, AaKe AYOJIUDPYIONINE 3HAYEeHUSI, HYKHO HCOOJL30BATH ONEPATOP
union all. Biaromaps omepaTopy union all B KoHeYHOH Tabauie Bceraa 0y-
JIeT CTOJNBKO CTPOK, CKOJIBKO BO BCEX MCXOMHBIX TAOJIUITaX B CyMMe. JTa oIle-
pamus — caMas IpocTas U3 BcexX omeparuii paboTsl ¢ MHOKECTBAMHU (C TOUKHU
3PEHUS cepBepa), TOCKOJIbKY CepBepY He MTPUXOAUTCS IPOBEPATDH NePEeKPhI-
Baromuecd gaHHble. CaeAyONIUNA IPUMED JeMOHCTPUDYET IPUMeHEHUE OIle-
patopa union all guaa GopMUPOBAaHUA [IOJHOTI'O MHOXKECTBA JAHHBIX KJIUEH-
TOB U3 ABYX TaOJUI] TOATUIOB KJINEHTOB:

mysqgl> SELECT cust_id, lname name
-> FROM individual
-> UNION ALL
-> SELECT cust_id, name
-> FROM business;

n
|

n

| Hadley |
| Tingley |
| Tucker |
| Hayward |
| Frasier |
| Spencer |
| Young |
| |
| |
| |
| |
| |
| |
n

o~ O O W) =

Blake

Farley

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

o
nN 2 O Ww

13

13 rows in set (0.04 sec)

3ampoc BosBparmiaeT Bce 13 KaneHTOB: 9 CTPOK MOCTYHAIOT U3 TAGJIUIHI in-
dividual (dbusmdueckme nuIa), a OCTAIbHBIE 4 — U3 TABJIUIIEI business (fopu-
audeckne guma). Tabauma business BKJIOYaeT BCero OAUH cTonber ¢ HasBa-
HHEeM KOMIIaHUHU, a B Tabaure individual mpuCyTCTBYIOT ABa CTOJMOIIA: UM
u hamMuruga GU3uIecKoro Jula. B fTanHOM caydae w3 Tabaunsl individual
6epeTcs TOJIbKO haMUIIHI.

ITpoBepuM, 4TO omepaTop Union all He yaanseT AyOIUPYIONINEe 3HAYCHUS.
;1 sTOrO IpHUBEAeM TaKO# Ke 3ampoc, KaK B OPEeALIAYINEeM IIpuMepe, HO
¢ IOTIOJMHUTENHHBIM 3aIIPOCOM K TabJuIle business:

mysqgl> 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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foomoo o S +
| cust_id | name |
foomoo o S +
| 1 | Hadley |
| 2 | Tingley |
| 3 | Tucker |
| 4 | Hayward |
| 5 | Frasier |
| 6 | Spencer |
| 7 | Young |
| 8 | Blake |
| 9 | Farley |
| 10 | Chilton Engineering |
| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body

| 13 | AAA Insurance Inc. |
| 10 | Chilton Engineering |
| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body

| 13 | AAA Insurance Inc. |
foomoo o S +

17 rows in set (0.01 sec)

ITOT COCTABHOU 3aIllpoc BKJIIOYAET TPHU BhIpaXKeHHUd select, ABa U3 KOTOPBIX
naeHTHYHB. Kak BUAHO IO pesyJbTaTaM, YeThIpPe CTPOKM U3 TAOJIUIEI DU-
siness BKJtoueHE! ABaxkasl (ID xnuerTos 10, 11, 12 u 13).

ITockonbKY BPAM U BBl KOTJa-HUOYAD ABAKABI BKJIIOYNTE OAUH W TOT sKe
3ampoc B COCTaBHOHM 3ampoc, BOT APYyToif IpUMep COCTaBHOTO 3ampoca, 1o
KOTOPOMY BO3BpAIaioTCsa AyOIUpYONiue JaHHbIe:

mysqgl> 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;

o +
| emp_id |
o +
| 10 |
| 11
| 12|
| 10 |
o +

4 rows in set (0.01 sec)

ITepBHI# 3aTIpoc COCTABHOTO BBIPAKEHUA BHEIOHMpAET BCeX OMEPAIlMOHUCTOB
oraenenusa Woburn, a BTopo#l BoaBparmiaeT Apyroe MHOXKECTBO — OIlepaIuo-
HICTOB, OTKDPBIBaABIINX CcUeTa B oTAeseHun Woburn. 3 4eTsIpex CTPOK pe-
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3yJIbTHUDPYIONIeTo Habopa oxma ayoaupyercs (ID corpyammra — 10). Ecau
051 TOTPe60OBATIOCEH UCKAIUUMDb NYOIUDYIONIHe CTPOKU U3 COCTaBHOI Tab-
JUIBI, BMECTO omepaTopa union all Hamo 651710 6B UCIOJIB30BATEH OIEPATOD
union:

mysqgl> 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;

o +
| emp_id |
o +
| 10 |
| 11
| 12|
o +

3 rows in set (0.01 sec)

Js1 nanHo# BepcuH 3anpoca ¢ TpuMeHeHWeM olepaTopa union all B pesyib-
TUPYIOMUH Habop BKJIOYAIOTCSA TONBKO TPHU PAa3HBIE CTPOKH, 4 He YeThIpe
(Tpu pasHBIe, OHA AYOIUPYIONIACS).

Onepatop intersect

Coenuduranmus SQL ANSI BraouaeT omepaTop intersect (mepecedenune),
IpedHAZRHAYEHHBIA AJIA BRINOJHeHUA nepecedenuii. K coxxanernuro, MySQL
Bepcuu 4.1 He peanusyeT omepaTop intersect. Oracle (2o He SQL Server) mo-
3BOJISIET UCIOJB30BATH intersect. OMHAKO MOCKOJBKY A BCeX IIPUMEDPOB
JaHHON KHUTH UCHOMb3yeTcda MySQL, peayabTupyiomniue Habopsl I IpH-
MepOB 3allIPOCOB B JaHHOM pasjielie ABJIATCA BEIMBINIJIIEHHBIMA U He MOTYT
ObITH ToTydensl B MySQL 10 Bepcuu 5.0 BKIIOYUTEIbHO. 3eCh He TTOKasa-
Ho mpuraamernue MySQL (nysql>), TOTOMY UTO 5TH BHIPAKEHUS He BHEITIOIN-
HAIOTCA cepBepoM MySQL.

Ecnu gBa 3ampoca cocTaBHOTO 3ampoca BO3BPAMIAOT HENePeKPHIBAKOIIUECA
TaOJIUIEI, TepecedeHneM OyAeT IycToe MHOMKECTBO. PacCMOTPUM CIeayIio-
IIHUHA 3a1poc:

SELECT emp_id, fname, lname
FROM employee

INTERSECT

SELECT cust_id, fname, lname
FROM individual

Empty set (0.04 sec)

IlepBrIit 3anpoc BosBpaniaeT ID u uMa KaskA0To COTPYJHUKA, a BTopoii — ID
U UM KasKA0TO KJIWeHTa. ITO aGCOMI0THO HelePeKPhIBAIOIIHeCs MHOKECT-
Ba, IIO3TOMY IlepecedyeHue IBYX 9TUX MHOKECTB U JaeT IIyCTOe MHOXKECTBO.
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Bropoii miar — BBISIBUTH ABa 3ampoca, Oellcmaeumenbio UMEIAX Iepe-
KpBIBalOIIAeCs NaHHbIE, U 3aTeM IPDUMEHHUTH oniepaTop intersect. Ilasa aro-
I'0 UCIIOJIB3YEM TOT € 3alPOC, YTO U JJId AeMOHCTPAIlUU PA3HUIEl MeXIY
union m union all, TONBKO HA 3TOT pa3 BO3bMeM OIlepaTop 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;

[ R +
| emp_id |
[ R +
| 10 |
o +

1 row in set (0.01 sec)

Ilepeceuenue 5TUX ABYX 3ampocoB jgaeT corpyaraukxa ¢ ID paBasM 10, uTo
ABNSAETCA €JUHCTBEHHBIM 3HAaYE€HHEM, UMEIONUMCSA B DPe3YJIbTUPYIOMIAX
Habopax 060UX 3aIPOCOB.

Hapsaay c omepaTopoMm intersect, yaajsONIAM Bece NYOIUPYIONIHE CTPOKH
00J1acTH mepeKpHITUs, cnermuduranua SQL ANSI npeamnaraeT omepaTop in-
tersect all, He yaansomui nyéauxaTel. EquEcTBeHHBIH cepBep B/, B Ha-
CcTOsIIee BPeMsI pealH3YIOMUi omepaTtop intersect all, — DB2 Universal
Server komnasuu IBM.

OnepaTtop except

Conenudpuranusa SQL ANSI BrirouaeT omepaTop except (pasHoOCTh), Ipes-
Ha3HAYEHHBIA [ BRIIOJTHEHUSA Oonepanuu pasHoctu. OUATh e, K COMXa-
nenur, MySQL Bepcuu 4.1 He peanusyeT onepaTop except, MIO3TOMY B AaH-
HOM pa3sjiesie JeUCTBYIOT Te YK€ COTJIAIlIeHUs, YTO U B IPEABIAYIIIEM.

N a

[ IIpu paGoTte ¢ Oracle Database BamM moHago6HUTCSA UCIIOAb30BATH OIIE-
l:‘_ patop minus (MHHYC), He COBMECTHUMHIII co certudukanmeit ANSI.
W

lj.:f.
Onepanus except Bo3BpaIiaeT IepBYIo TAOJIHUITY 3a BEIYETOM BCEX TTePeKPHI-

THH co BTOpPOii Tabauneii. BoT mpuMep U3 mpeasIAyIero pasaeia, HO C ome-
paToOpoM 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;

o +
| emp_id |
o +
| 11
| 12|
o +

2 rows in set (0.01 sec)

B sToM BapuaHTe 3ampoca pe3yIbTUPYIONIUI Habop BKJIOYAET TPU CTPOKU
U3 pesyIbTHUDPVIONero Habopa IepBOTO 3ampoca MUHYC cOTPyAHHEK ¢ ID,
paBHBIM 10, KOTOPHI# TPUCYTCTBYET B PE3YJIBTHDPYIOMIUX Habopax o00MX
3anpocoB. B cnenmuduranuu SQL ANSI Tak:ke onucas onepaTop except all,
HO OTISATH Ke OH peanusoBal Toabko B DB2 Universal Server IBM.

B omepaTope except all ecTb HeOOMBINAS XUTPOCTh. BOT IpuMep, MOKAa3kI-
Baromuii, Kak o6pabaTeIBarOTCA AyOIUpPYIoIue fanable. CKaxeM, eCTh [Ba
MHOXKECTBa JAaHHBIX, HMEIOIUX CAeAYIONIuil BUI:

Mmuosxcecmeo A
O +
| emp_id |
O +
| 10 |
| 11
| 12|
| 10 |
| 10 |
O +

o +
| emp_id |
o +
| 10 |
| 10 |
o +

o +
| emp_id |
o +
| 11
| 12|
o +
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CremoBaTenbHO, PASHUIA MEKAY STUMH JBYMS ONE€PAUAME B TOM, UTO €X-
cept yaansaeT Bce SK3eMINIAPLI AYOIUPYIONIUXCI JaHHEBIX U3 MHOKeCTBa A,
TOTAA Kak except all yaaaaeT s MHOKECTBa A TOJIBKO OJWH SK3eMIIAD AY0-
JTUKATa AaHHBIX AJII KajKA0T0 SK3eMILIApa AyOInKaTa JaHHBIX MHOMKecTBa B.

MpaBuna onepauumn ¢ MHOXeCTBaMM

B creayioniux pasgenax o003HaYeHBI HEKOTOPbIe TPaBUIa, KOTOPHIX HE0O-
XOAUMO IPUIEPIKUBATHCS TPU pPaboTe ¢ COCTABHBIMU 3aIPOCAMIU.

P63yﬂbTaTbI copTUpylowero coctraBHoro 3aripoca

Ecnu TpebyeTcs copTUpoBaTh Pe3yJIbTaThl COCTABHOTO 3ampoca, IocJje TIo-
cJeIHeTO0 BXOAAIIEro B HETO 3aIpoca MOKHO J06aBUTE 010K order by. B 6o-

Ke order
3ampoca.

by VKAa3bIBATCA UMEHA CTOJI61IOB 13 II€pBOI'0 3amnpoca COCTaBHOTO
I[O CHUX IIOP B KaXXJO0M IIpUMeDe I'JIaBEI UMEHa CTOJI6HOB B oboux

3ampocax COCTABHOTO 3aIIpoca COBIAamatu, HO TaK JeJaTh He 00d3aTeNbHo,
YTO ¥ TOKABLIBAET CAEAVIONUHA IPUMED:

mysql>

SELECT emp_id, assigned_branch_id
FROM employee

WHERE title = 'Teller’

UNION

SELECT open_emp_id, open_branch_id
FROM account

WHERE product_cd = 'SAV’

ORDER BY emp_id;

12 rows in set (0.04 sec)

B sToM mpuMepe B ABYX 3ampocax 3aJaHbl pasHble UMeHa cToa01moB. Ecau
B 6J10Ke order by yKasaTh UM CTOJOIIA M3 BTOPOTO 3a0poca, OyaeT moayde-

Ha crexy

IOIIast OInOKAa:
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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’

Yrob6el u3be:xaTh 5TOH IpobIeMbl, peKOMeHAYeTcs B 060UX 3ampocax jaa-
BATbh CTOJIOIIAM OJUHAKOBBIE ICEBIOHUMEI.

CTapLIJI/IHCTBO 0I'IEp8LI,I/II7I C MHOXeCcTBaMn

Ecnu B cocTaBHOM 3ampoce 60JbIIe ABYX 3alTPOCOB, UCIIONb3YIONINX PA3HEIE
omepaTophkl paboTHl ¢ MHOMKECTBAMHU, TO AN oDecledeHUs >KeJlaeMBIX pe-
3YJIBTATOB CJIEAYET IPOAYMATE IOPATOK PACIIOJIOKEeHNI STUX 3aIPOCOB B CO-
CTABHOM BEHIPAKeHUU. PacCMOTPUM CJIEeAYIONIee COCTaBHOE BBHIDAKeHUe U3
TpeX 3aIPOCOB:

mysql>

9 rows

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;

_id |

S

|
|
|
|
|
|
|
|
|
+

in set (0.00 sec)

OTOT cocTaBHOM 3aIpoC BKJIOYAET TPH 3aIpoca, BO3BpaIaoIux Habop He-
yauKanbHbBIX ID KauenTos. IlepBble ABa 3ampoca paseseHbl OIIepaTOPOM

union all,

a BTOpO# u TpeTuii — omepaTopoM union. MoKeT TOKa3aThCHA, YTO

pacIoJoMKeHHe oIepaTopoB Union u union all He UrpaeT PoJau, HO HA CAMOM
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AeJie pasHuna €CThb. Bor ToT ke cocTaBHOH 3alIpoc, B KOTOPOM 3TH OIIepaTo-
PBI IOMEHAJNUCHh MECTaAMM!

mysqgl> 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;

o +
| cust_id |
o +
| 1]
| 2|
| 3|
| 4|
| 8 |
| 9 |
| 7
| 1]
| 1]
| 1]
| 2|
| 3|
| 3|
| 4|
| 4|
| 5|
| 9 |
o +

17 rows in set (0.00 sec)

IIpu Buge pe3yIbTaTOB CTAHOBUTCS OYEBUAHBIM, YTO HOPSIJOK PA3HEIX ONe-
paTopoB paboThl ¢ MHOXKECTBAMU B COCTABHOM 3ampoce deilcmaumenbHo
nMeeT 3HadeHHe. B obm1eM, cocTaBHBIE 3aIPOCHl U3 TPeX WU OONbIIe 3a-
I POCOB OIIEHUBAIOTCS B IMMOPSAAKE CBePXY BHI3, HO C YUETOM CJIEAVIONIUX II10-
SICHeHHUH:

e TIlo cnenmuduramuu SQL ANSI us Bcex omepaTopoB paboTh ¢ MHOKECT-
BAMMU [I€PBBIM BHITIOJHAETCA OllepaTop intersect.

4 HOPH,Z[OR COYeTaHuA 3alIpOCOB MO HO 3a4aBaTh C IOMOIIBEO CKOOOK.

Ho nockoasry B MySQL erte He peann3oBaHBI HU OIlepaTop intersect, HU
CKOOKHU B COCTABHBIX 3aTIPOCaX, IJIs MOJYUCHUI HYKHOTO Pe3yabTaTa Ipu-
JeTcs aKKYpAaTHO PAcCTABIATEH 3alIpPOChl, 06pas3yIoIiue COCTaBHOMH 3ampoc.
IIpu ucnons3oBarEUU Apyroro cepBepa B, Asa nepeonpeesieHEUA IOPAAKA
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00paboTKM COCTAaBHBIX 3alPOCOB IO YMOJMYAHUIO (CBEPXY BHU3) 3aIPOCHI,
PacmoJoKeHHbIe PAJOM, MOKHO 3aKJIIOUNUTE B CKOOKHM:

(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 = "GD°

AND avail balance < 1000);

JI71s1 5TOTO COCTABHOTO 3a0poca MePBLHIH 1 BTOPO# 3a0pOCHl KOMOUHUPYIOT-
cs omepaTopoM union all, 3aTeM TPeTHUH W YeTBEPTHIN 3aIPOCHI — OIIEPaTO-
poM except, U, HAKOHeI, OJd (POPMUPOBAHUA OKOHUATENHHOIO Pe3yJIbTU-
pyiolero Habopa pes3yJabTaThl 3TUX ABYX Oomepanuii KOMOUHUPYIOTCS C IO-
MOIIBIO oIlepaTopa intersect.

YnpaxxHeHus

6.1

6.2

6.3

Crepyromnine yopaKHeHUsI IPU3BaHBI IPOTECTUPOBATH DOHMMAaHIE oIepa-
nuii ¢ MHO:KecTBaMu. OTBeTHI Ha 5TH YIPaXKHeHUS IPUBEAeHE] B IPUJIOMKe-
gun C.

HNwmerorca mEOMxKecTBO A= {LMN(OP} uMBOMecTBOB = {PQRST}. Kakue MmHO-
JKecTBa OYAYT DOJYUEeHEI B PE3YJIbTATE CIETYIOMUX Ollepanuii:

e AunionB

* AunionallB

® AintersectB

® AexceptB

HanumiuTte cocTaBHOMH 3ampoc AJs1 BEIOOpa UMeH 1 haMUNHi BCeX KJIUEH-
TOB-OUBUYECKUX JIUI, 4 TaKKe UMeH 1 haMUIuil BceX COTPYAHUKOB.

OTcopTupyiiTe pesyIbTATH yIpaskHeHud 6.2 mo cTonbIry 1name.



Co3paHune, npeobpa3oBaHue
n paboTta ¢ gaHHbIMU

Kax rosopusioch B IpeuCIOBUH, TN JaHHOU KHUTXA — [I0OKa3aTh YVHUBED-
canbHBIe MeToAbl SQL, mpuMeHAeMble Ha pasHBIX cepBepax BJl. Ograko
9Ta TJIaBa MOCBSAIEHAa CO3JaHNI0, IPeodpPasoBaHuio U paboTe CO CTPOKOBHI-
MU, YUCJIOBBIMU U BPEMEHHBIMHU AAHHBIMH, a A3BIK SQL He BKJIOUYAET KO-
MaHABI, obecreynBaOIiue T QYHKIIMOHAIHHBIE BO3BMOXKHOCTH. BepHee,
BCE 5THU ONepalUHU OCYIECTBIAITCA BCTPOEHHBIMU pyHKIuAMU. K TomMy
JKe, XoTda cragaapT SQL u onuckiBaeT HEKOTOPHIE GYHKIIUN, IPOU3BOAUTE-
au B]l 4acTo OTCTYIaoT OT UX CIIeUMUKAIIUH.

ITosToMy B JaHHOI rIaBe cHAYas a MOKa3aHE HEKOTOPHIE 00T e IPHUEeMBI pa-
0OTHI ¢ JaHHBIMHU B SQL-BBIpakeHUAX, a IOTOM IPOJEMOHCTPHUPOBAHEI OT-
IeJlbHBIe BCTPOEHHBIe DYHKIINH, peanusoBannble B Microsoft SQL Server,
Oracle Database u MySQL. Kpome MaTepuasa, OpeAcTaBJIeHHOTO B ATOH
TJIaBe, HACTOSATEJIbHO PEKOMEHIYEeTC S IPUOOPeCTH CIPaBOYHOe PYKOBOACT-
BO C OTIMCAHUEM BCeX (DYHKITUI, peaJInu30BaHHBIX CEPBEPOM, C KOTODHIM BhI
paboTtaeTe. Ecau BBl paboTaeTe ¢ HECKOJbKUME CEPBepPaMU, €CTh P CIIpa-
BOYHUKOB, OXBATHIBAIOINX HECKOJIBKO CePBEPOB, Hanpumep «SQL in a Nut-
shell» unu «SQL Pocket Guide», 06a ot uzgaTenbcrsa O’ Reilly.

CTpokoBble gaHHble

HpI/I pa60're CO CTPOKOBBIMHU JAHHBIMHU HUCIIOJBE3YETCA OOUH N3 CICAYVIONINUX
CHMBOJIBHBIX THIIOB JAHHBIX:

CHAR

IlpesnasmaueH AJSA XpaHeHHUsS CTPOK (PUKCHUPOBAHHOW AJIMHBI, JOIIOJ-
HeHHBIX mpobemamu. MySQL monyckaeT sHadenusa Tuna CHAR gmumo#
mo 255 cumBosoB, Oracle Database — 1o 2000 cumBonoB, a SQL Server —
1o 8000 cuMBOJIOB.
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varchar

IlpegrasHaded AJA XpaHEHUA CTPOK IepeMeHHOH anmubl. MySQL mo-
IycKaeT B cToJOIe Tunoa varchar o 255 cumBosoB (65 535 cuMBOIOB
nna Bepcuu 5.0 u Brime), Oracle Database (c momobio Tuna varchar?) —
10 4000 cuMmBoJIOB, a SQL Server — 10 8000 cuMBOJIOB.

text (MySQL u SQL Server) mnu CLOB (Character Large Object; Oracle Da-
tabase)

ITo3BOMAIOT XPAaHUTE OUYEHD OONBIIE CTPOK U TepPeMeHHOH AJIUHEI (005U -
HO B 9TOM KOHTEKCTe MX Ha3hIBAIOT JoKyMeHTaMu). B MySQL ecTs me-
CKOJBKO TeKCTOBBIX THUMIOB (tinytext, text, mediumtext u longtext) mms
IOKYMEHTOB pasMepoM a0 4 I'6aiiT. B SQL Server Bcero ogus Tun text
I TOKYMeHTOB pasmepoM go 2 I'6afit. Oracle Database Brirouaer
TUO JAHHBIX CLOB, IO3BOMAIOINMUN XPAaHUTH KOJIOCCATbHEIE JOKYMEHTHI
mo 128 ToairT.

B HeKOTOPHIX IpmMepax AAHHOTO pasiena, UJIMIOCTPUPYIONINX TTpUMeHe-
HUe STUX PA3NIUYHBIX TUIOB, A UCIOJIb3VIO TAKYIO TAOJIHUITY:

CREATE TABLE string tbl
(char_f1d CHAR(30),
vchar_fld VARCHAR(30),

text_fld TEXT

)

B CIeAYIIOINX ABYX pasjesiaX IMOKa3aHO, KaK Cc03aaBaTh CTPOKOBEIE OaH-
HBIE 1 paﬁOTaTB C HUMHU.

Co3paHune CTPOK

Camslii OpocToii cmoco0 3amONHHTE CUMBOJBHBIN CTONOEI] — 3aKJIIOYUTDH
CTPOKY B KABBIUKMU:

mysgl> INSERT INTO string_tbl (char_fld, vchar_fld, text_fld)
-> VALUES ('This is char data“’,
-> 'This is varchar data’,
-> ‘This is text data’);

Query OK, 1 row affected (0.00 sec)

ITpu BcTaBKe CTPOKOBBIX JAaHHBIX B TA6IUTY He 3a0BIBatiTe, YTO €CIU AJIUHA
CTPOKH IIPEBHIMIAET MaKCHMAaJIbHBIH pa3sMep CHMBOIBLHOT0 cTON6IA (MU 3a-
MaHHBIH, UKW JONYCTUMBIH MaKCHUMYM THUIIa JAHHBIX ), CePBep UIu chHopMu-
pyer uckaiouerue (Oracle Database), unu, B crygae MySQL umu SQL Ser-
ver, 0e3 JuNIHero myma ycedeT cTpoky (MySQL reHepupyeT Opeaynpesk-
nenne). YTobbI MoKasaTh, Kak MySQL moBeeT cebs1 B TaKkoi CUTyaIuu, cJe-
IyIoTiee BhIpasKeHUe Update MBITaeTcsa OOHOBUTH CTPOKOHM U3 46 CMMBOJIOB
cronberr vchar_fld, AJa KOTOpPOTro 3aJjaH MaKCHMAaJIbHBIHA pasmep B 30 cum-
BOJIOB:

mysql> UPDATE string_tbl
-> SET vchar_fld = 'This is a piece of extremely long varchar data’;
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Query OK, 1 row affected, 1 warning (0.01 sec)
Rows matched: 1 Changed: 1 Warnings: 1

Croaben uasMeHeH, HO cpOPMUPOBAHO CIeAVIONIee IpeAyIpeKIeHNIe:

mysql> SHOW WARNINGS:

foomoo o oo o b +
| Level | Code | Message |

foomoo o oo o b +
| Warning | 1265 | Data truncated for column 'vchar_fld' at row 1 |
foomoo o oo o b +

1 row in set (0.00 sec)
Ecau nssiaeus cTonber vchar_fld, To momydum:

mysgl> SELECT vchar_fld
-> FROM string_tbl;

o +
| vchar_fld |
o +
| This is a piece of extremely 1 |
o +

1 row in set (0.05 sec)

Kax sugure, B cTonb61Ie vehar_fld pasMeIieHsl TOJIBKO MepBhle 30 CUMBOIOB
46-cuMBOJBHOIH cTpoKH. JIyumiuii crmocod n3beKaTsb yceueHUs CTPOK M (MU
dopmMupoBaHusa ucKIoueHuii B caydae QOracle Database) mpu pabote
€O cTONOIIaMM THIIA varchar — 3afaBaTh JOCTATOYHO GONBIION BepXHU mpe-
JeJl IJIUHBI CTPOKU, YTOOBI MMETh BO3MOKHOCTE paboTaTh C CAMBIMHU JJIHH-
HBIMY U3 IPEJNOSaraeMbIX A XPAHEHUA CTPOK (IIOMHS O TOM, YTO CEPBED
pacmpefesseT AJA XpaHeHUsS CTPOKHU JUIITH HeoOX0JuMoe KOJIUYEeCTBO Ta-
MSATH, T. €. IPU 3aJaHUU OOJBIIIOTO BePXHETO Impeesa AJIa CTOJIOMOB THIa
varchar MaMsATH BCe JKe He PACX0AYeTCs BIIYCTYIO).

OpunHapHble KaBblvku (anoctpodbl)

ITockONMBbKY CTPOKM PasTPaHUYUBAIOTCA ONMHAPHBIMU KaBBHIUKaMHU, HE0O-
XOAUMO OBITH BHUMATEJIbHBIMU CO CTPOKAMHU, BKJIOUAIONIUME OAUHADHBIE
KaBBIUKHK (amocTpodsl). Hanpumep, cIeayiONIyio CTPOKY BCTABUTH HE IO-
JYYUTCA, TOTOMY UTO CepBep HMOoAyMaeT, 4TO amocTpod B croBe «doesn’t»
0003HaYaeT KOHEI CTPOKH:

UPDATE string_tbl
SET text_fld = 'This string doesn’t work’;

YT0o06hI 3aCTABUTD CEPBEP « TPOUTHOPUPOBATE» amocTpod B ciroBe «doesn’t»,
TTOHAT00UTCSI HOOABUTH B CTPOKY 3HAK SKPAHUPOBAHUA cumeora (escape).
Torma cepBep 6yAeT BOCOPUHUMATDL aTOCTPOd KaK OOBIYHBIH CHMBOJ CTPO-
Ku. Bce Tpu cepBepa 00ecmednBaIOT BO3MOYKHOCTH COXPAHUTDH amocTpod;
AJIA B5TOT'O0 HaJO0 BBECTHU HEIIOCPEACTBEHHO Iepe] anocTpodoM elle OAUH
anocTpod:

mysql> UPDATE string_tbl
-> SET text_fld = 'This string didn' 't work, but it does now’;
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Query OK, 1 row affected (0.01 sec)
Rows matched: 1 Changed: 1 Warnings: 0

¥
[ ITonnsoBatenu Oracle Database m MySQL Takke MOTYT COXpaHUTh

- & OJUHAPHYIO KABBIYKY, PASMECTHUB IIPAMO Iepel He¥ 00paTHBIM CJIII:
LY I
LSS UPDATE string_tbl SET text_fld =
"This string didn\'t work, but it does now’

IIpu u3BIeYEeHUH CTPOKHA AJI 0TOOpaKeHUsI Ha SKPaHe WU B IoJie coobrie-
HHUS ee BHYTPEeHHUE KaBBIYKHU He TPeOYIOT KaKoii-mudo ocoboii 06paboTKu:

mysql> SELECT text_f1ld
-> FROM string_tbl;

. +
| text_fld |
T +
| This string didn't work, but it does now |
. +

1 row in set (0.00 sec)

OnHaKO ecyiu CTPOKA U3BJIeKAaeTCs JJdA IOMeIlleHus B (hailyi, npefHasHAUYEH-
HBIHA AJIA APYrOd NpOrpaMMbl, BO3MOYKHO, Bbl 3aXOTHTEe BCTABUTH B U3BJeE-
YeHHYIO CTPOKY 3HAaK SKpaHUpPOBaHUs cuMBoJa. [Ipu padore ¢ MySQL mMox-
HO HCHOJb30BATH BCTPOEHHYIO (YHKITHIO quote() (KaBBIUKA), KOTOpAas 3a-
KJII0YaeT B KABBHIUKHU BCIO CTPOKY U M00aBJsET 3HAKHA SKPAHUPOBAHUS CHM-
BOJIa K 10601 ofUHAPHON KaBBIUKE/alocTpody, BCTpedaronieiicsa B CTpOKe.
Bort kak BBRITIAANAT CTPOKA, U3BJIeUYEHHAS C IPUMeHeHueM QYHKIAA quote():

mysql> SELECT QUOTE(text_fld)
-> FROM string_tbl;

b +
| QUOTE(text_fld) |
b +
| "This string didn\'t work, but it does now |
b +

1 row in set (0.04 sec)

Ilpu u3BedeHHH JAHHBIX C [EJBI0 DKCIOPTa BHI, BO3MOXKHO, 3aXOTHTE
IPAMEHHUTH GYHKIHIO quote() KO BCEM CHMBOJBHEIM cTOI6IaM, chopMUApo-
BaHHBIM He CHCTEMOH, TAKHUM KakK cToJOem customer_notes (OpuMedYaHHA
KJHEHTa).

CneuunanbHble CUMBO/bI

Ecnu npunoxkeHue npeAnosaraeTcad NPUMEHATh B PA3HBIX CTPAaHAX, CTPO-
KM MOTYT BKJIIOYaTh CHMBOJIBI, KOTOPBIX HET Ha KJaBUaType paspadoTdu-
ka. Hanpumep, opu pabore ¢ GpaHIy3CKAM U HEMEITKUM SI3BIKAMUA MOJKET
MTOHAAOOUTHCS BKJIIOUYATH CUMBOJBI ¢ JUAKPUTUYECKUMHU 3HAKAMMU, TaKUe
kak eBu 6. CepBepsl SQL Server u MySQL BKJII09af0T BCTPOEHHYIO HDYHK-
muo char (), TO3BOJSIONIYIO CO3JaBaTh CTPOKH U3 BeexX 255 cMMBOJIOB Habo-
pa ASCII (monpsoBaTenu Oracle Database MoryT mpuMeHATH GYHKITHIO
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chr()). Insa npuMepa creayIONuHA (hparMeHT KoJa W3BJeKaeT HaledyaTaH-
HYIO CTPOKY U €€ DKBHABAJEHT, COOPAHHBIA U3 OTJeJIbHBIX CUMBOJIOB:

mysql> SELECT "abcdefg', CHAR(97,98,99,100,101,102,103)

o o +
| abcdefg | CHAR(97,98,99,100,101,102,103) |
o o +
| abcdefg | abcdefg |
o o +

1 row in set (0.01 sec)

Taxum obpasom, 97-ii cumBoa Habopa cuMB0JI0B ASCII — o170 6yKBa a. [Ipu-
BeJeHHBIE BBIIIE CHMBOJbBI HE SBJSIOTCS COEIIHAJIBHBIMH, a8 BOT CJIEAYIO-
IMUH IPUMED ITOKa3bIBAET MECTOIOJIOMKEHNE CUMBOJIOB C TUAKPUTHUECKHA-
MU 3HAKAMH U JPYTUX COeOUAJIBHBIX CHMBOJOB, TAKUX KAK 3HAKU BaJIOT:

mysql> SELECT CHAR(128,129, 130, 131,132,133, 134, 135, 136, 137);

o +
| CHAR(128,129, 130,131,132, 133, 134, 135, 136, 137) |
o +
| Cuéasaaces |
o +

1 row in set (0.01 sec)

mysql> SELECT CHAR(138, 139, 140, 141,142,143, 144,145,146, 147);

o L L L oo oo +
| CHAR(138,139, 140,141,142, 143,144, 145,146, 147) |
o L L L oo oo +
| ei11AAE=LG |
. +

1 row in set (0.01 sec)

mysql> SELECT CHAR(148, 149,150, 151,152,153, 154, 155, 156, 157);

o +
| CHAR(148,149,150,151,152,153, 154,155,156, 157) |
o +
| 6000y. .. UsL¥ |
o +

1 row in set (0.00 sec)

mysql> SELECT CHAR(158, 159,160,161, 162,163, 164, 165);

T e e e T R E T E T T LR R LT EEE +
| CHAR(158,159, 160,161, 162, 163, 164, 165) |
T e e +
| Rratondl [
S R e +

1 row in set (0.01 sec)

W

oy B npumepax nmaHHOTO pasZiena HCIOJL3YeTCA HA0OP CHMBOJOB
s latin1. Ecau ceanc ckoHGMUrypUpoOBaH oA APYTroil Ha0op, BEl YBU-
W l‘k‘ll IUTe CUMBOJIE, OTJIMYHEIE OT IPUBEIEHHHX 31ech. e Ta ke, HO,

UTOOBI HaXoIUTh OIIpeleseHHble CUMBOJIbBI, BaM IIPDHUAETCA OCBOUTH
pacrnogoxenrne CUMBOJIOB CBOETO Ha60pa.
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ITocTpoeHHEe CTPOK CHMBOJ 34 CAMBOJIOM MOJKeT OBITH JOCTATOYHO YTOMHU-
TeNbHBIM, 0COGEHHO €CJIX B CTPOKE BCETO JIUIIb HECKOJHKO CHMBOJIOB € AHAa-
KPUTHYECKHUMH 3HaKaMi. K c4acThi0, MOXKHO BOCIIOJIBL30BaTHCA QYHKIIUEH
concat() U COEIUHUTH OTAEeNbHBIE CTPOKHU, YaCTh KOTOPHIX MOXKHO BBECTH
C KJIaBHATYPhHI, a APyTrHAe — c(hOPMUPOBATH ¢ IOMOMILI0 (GDYHKIHUHA char().
Hanpuwmep, creayroniuii ¢pparMeHT KojJla TOKA3bIBaeT, KAK IIOCTPOUTH pa-
3y danke schén c¢ momomnisio GyHKIIAN concat() u char():

mysql> SELECT CONCAT( danke sch', CHAR(148), 'n');

o +
| CONCAT( danke sch’, CHAR(148), 'n’) |
o +
| danke schon |
o +

1 row in set (0.00 sec)

)

RO ITonssoBatenu Oracle Database BmecTo ¢pyHkmmu concat() mMoryT
s IPHUMEHATH ONepaToOp KOHKaTeHauu (| |):
wWa.
A SELECT ‘"danke sch’ || CHR(148) || 'n°
FROM dual;

B SQL Server HeT ¢pyHkuyu concat(), mo3ToOMy IPUAETCA UCIOIb30-
BATH OII€PATOP KOHKATEeHAIHH (+):

SELECT "danke sch’™ + CHAR(148) + 'n’

Haiitu ASCII-skBUBaJIeHT HYXXHOTO CHMBOJIA MOXXHO C IIOMOINbIO HVHK-
Uy ascii(), IpUHUMAOIIEeH caMbIA IeBBIH CUMBOJI CTPOKHU M BO3BPAIIaio-
e ero HoMep:

mysql> SELECT ASCII('6');

oo Eessean |
| ASCII( o) |
. +
| 148 |
. +

1 row in set (0.00 sec)

dyarnuu char(), ascii() uconcat() (KaK U olepaTOPHl KOHKATEHATUH) I10-
3BOJISIOT paboTaTh ¢ JI0OBIM POMAHCKHM SI3BIKOM, AajKe ecJH KJIaBHATypa
He BKJII0YAeT CUMBOJIBI ¢ AHAKPUTHYECKHUMH 3HAKAMU UJIH CIEIICUMBOJIBI.

PaboTa co crpokamu

Kaxariii cepsep Bl BKIII04aeT MHOK€CTBO BCTPOEHHBIX WYHKITHAH AJa pado-
THI CO CTPOKaMu. B fanHOM pasjene OYAYT PacCMOTPEHBI CTPOKOBLBIE (hYHK-
WY ABYX TUIOB: BO3BPAIAIOIIAE YUCIa U cTpoku. OAHAKO IIpeXk /e 4eM Ha-
YaTh, BO3BPATHAM JaHHBIE TAOJIUIIEI STring_tbl K MCXOAHOMY COCTOSHHAIO:

mysql> DELETE FROM string_tbl;
Query OK, 1 row affected (0.02 sec)

mysql> INSERT INTO string_tbl (char_fld, vchar_fld, text_fld)
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-> VALUES ('This string is 28 characters’,

-> ‘This string is 28 characters’,

-> ‘This string is 28 characters’);
Query OK, 1 row affected (0.00 sec)

CTpokoBble pyHKLNK, BO3BpaLLalolue yncna

Onna u3 HauboJee MUPOKO UCIOIb3YEMbIX CTPOKOBHIX (DYHKITHHA, BO3BpAa-
MAIMUAX Yucaa, — QYHKIAA length() (AnmMHa), KOTOpas BO3BpAaIaeT duc-
JI0O CHMBOJIOB B CTPOKe (moab3oBaTenam SQL Server npupercsa UCIOIb30-
BaTh GyHKIHIO len()). B creayromem 3anpoce GYHKIUAS length() IpAMeHsI-
eTcs K KasKAOMY CTOJOIY Tabmaumel string_thl:

mysql> SELECT LENGTH(char_fld) char_length,
->  LENGTH(vchar_fld) varchar_length,
->  LENGTH(text_fld) text_length
-> FROM string_tbl;

Fomm R fom +
| char_length | varchar_length | text_length |
Fomm R fomm o +
| 28 | 28 | 28 |
Fomm R fomm o +

1 row in set (0.00 sec)

JIuHEB cTOIOIOB varchar U text BIIOJHE 03KHAaeMBbl, HO IPEAI0Iarajoch, 9To
CcTOJOeIT char COMEPIKUT CTPOKH AMHHOHN 30 CHMBOJIOB, — 51 BeAb TOBOPU.JI, UTO
CTPOKH, XPAHSIIHAECS B CTONOIAX TUIIA char, JOMOJHSIIOTCS OpodeIaMH cIipa-
Ba. Ho cepBep MySQL ynansieT mpoGensl B KOHITE CTPOKHU IIPUA HU3BJIEYEHUHU
MaHHBIX TUOA char, MO3TOMY AJIA BCEX CTPOKOBBIX DVHKIIUHA, HE3ABUCUMO OT
THIa CTOJOIA, XPAHSIET0 CTPOKH, TOJYYeHbl aHAJIOTUYHBIE PE3YIbTATHI.

Kpome omnpeseneHns JJIUHBI CTPOKH MOJKeT MOTPeOOBaThCsI HANUTH MecTo-
TIOJIOXKEeHUe TOJCTPOKH B cTpoKe. Hanmpumep, ecau Hajo ONPEAENATH, Te
B cToab1te vchar_fld pacmosaraercs cTpoka «characters», MOXHO BOCIIOJNb-
30BaThCA QYHKIIHEH position() (momoKeHNe), KAK IOKA3aHO HUMKE:

mysql> SELECT POSITION( ‘characters’ IN vchar_fld)
-> FROM string_tbl;

o +
| POSITION( characters™ IN vchar_fld) |
o +
| 19 |
o +

1 row in set (0.12 sec)

Ecnu He mosydaeTcsa HalTH DOACTPOKY, GYHEKITHA position() BosBpamiaeT 0.

IIporpaMMucTH Ha TAKUX A3HKAaX, kKak C wiu C++, B KOTOPEIX Iep-

-@\ BHIII 3JIEMEHT MACCHBA HMMeeT NOpPANKOBHI HoMmep (0, mpu pabore

¢ 0a3aM¥ JAHHHKIX JOJKHE IOMHHUTh, UTO IOPAIKOBEIH HOMED Iep-
BOTO CUMBOJIA CTPOKY paBeH 1. Ecau gyHKIMA position() Bosepaiia-
eT 3HaueHWe (), 3TO YKA3KIBAET HA TO, UTO IOACTPOKA He Ha¥IeHa,
a He Ha TO, UTO IOICTPOKA 00HAPYIKEHA B CTPOKe HA IEePBOIl IIO3UITHH.
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Ecan TpebyeTcs HauaTh NOUCK He ¢ I€PBOT0 CUMBO.JIA 11eJIeBOH CTPOKH, He-
06X0JHMO HCIOJIB30BAaTh PYHKIINIO locate(), aHATOrHUYHYIO PYHKIIANA PO-
sition() 3a TeM HCKIIOUYEHHEM, UTO JOOYCKAeT TpPeTHH HeoOs3aTeNbHBIA
mapaMeTp, IpeJAHa3sHaYeHHBIA AJIs 3aJaHHUSI CTaPTOBOU IMO3HIIAN IIOHUCKA.
U eme pyaKIua locate() siBasieTcs cob6CTBeHHON GYHKIIHel IPON3BOJATE-
neit B, Torga kak position() — gacTs craggapra SQL:2003. Bor npumep
3ampoca HNO3UITMU CTPOKH 1S’ , HAYMHAIOINEro IIOUCK C OATOr0 CAMBOJIA
crosbma vohar_fld:

mysql> SELECT LOCATE( "is’, vchar_fld, 5)
-> FROM string_tbl;

o +
| LOCATE( is", vchar_fld, 5) |
o +
| 13 |
o +

1 row in set (0.02 sec)

A~

e B Oracle Database met ¢pynkmmm position() uam locate(), HO ecTh
l:' byHEKIUA instr(), KOTOpas BOCHPOM3BOAUT (GYHKIHIO position(),
wWa.

eCJIM 3a1aHO0 ABA apryMeHTa, 1 GyHKIUIo locate(), ecau 3afaHo TPpH
aprymeHTa. B SQL Server Toke HeT pyHKIMM position() mam lo-
cate(), HO ecTh (DyHKIMA charindx(), KOTOpas TaKKe NPUHHMAET
IBa UJIH TPHU ApryMeHTa aHaJoTu4YHo GyHKIuH instr() Oracle.

0,

Erme onra GyHKIIUA, DPUHUMAIOIAsA CTPOKHU B KaUueCcTBe apI'yMEHTOB U BO3-
BpamjarmoImas 4ucia, — GYHKIIUA cpaBHEHHUS CTPOK stremp(). Stremp(), Ko-
TOopasi pearns3oBaHa ToabKo B MySQL u He umeeT anasoros B Oracle Data-
base nnn SQL Server. OHa TpUHAMAaeT B Ka4eCTBe apI'yMeHTOB BE CTPOKH
W BO3BPAIaeT OJHO U3 CAEAYIONINX 3HAYEHUN:

-1 ecJH IepBadA CTPOKA B HOPAIKE COPTHPOBKH PACIIOJIOMXKEHA A0 BTOPOM CTPOKK
0  ecyH CTPOKH UIEHTUYHBI
1  ecJM mepBas CTPOKA B IOPALKE COPTHPOBKH DPACIOJIOXKEHA IOCJe BTOPOH

CTPOKH

Yro6Bl TPOUJINIOCTPUPOBATH PaboTy 9TOH (GYHKIHHU, cHAaYasNa MOKaKeM
C IOMOUIBIO 3alpOca NOPALOK COPTUPOBKU [IATU CTPOK, a 3aTEM IIPOBeJEM
CpaBHEHHE CTPOK C MOMOIIBI0 (GyHKIUHU stremp(). BoT maTe ¢Tpok, KOTO-
phle 6yayT BCTaBIEHBI B TAOMHUITY String_tbl:

mysql> DELETE FROM string_tbl
Query OK, 1 row affected (0.00 sec)

mysql> INSERT INTO string_tbl(vchar_fld) VALUES ( abcd");
Query OK, 1 row affected (0.03 sec)

mysql> INSERT INTO string_tbl(vchar_fld) VALUES ( 'xyz')
Query OK, 1 row affected (0.00 sec)

mysql> INSERT INTO string_tbl(vchar_fld) VALUES ( QRSTUV');
Query OK, 1 row affected (0.00 sec)
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mysgl> INSERT INTO string_tbl(vchar_fld) VALUES ('qrstuv');
Query OK, 1 row affected (0.00 sec)

mysgl> INSERT INTO string_tbl(vchar_fld) VALUES ("12345");
Query OK, 1 row affected (0.00 sec)

BorT sT; nars CTPOK B IIOPAIKE COPTHPOBKM:

mysgl> SELECT vchar_fld
-> FROM string_tbl
-> ORDER BY vchar_f1ld

Fommmm o +
| vechar_fld |
Fommmm o +
| 12345 |
| abcd |
| QRSTUV |
| grstuv |
| xyz |
Fommmm o +

5 rows in set (0.00 sec)
Cieayomini 3ampoc IPOBOLUT IMI€CTh CPABHEHUH IISATHU Pa3HBIX CTPOK:

mysgl> SELECT STRCMP("12345°, "12345") 12345_12345
->  STRCMP("abcd', 'xyz') abed_xyz,
-> STRCMP( "abcd ', "QRSTUV ') abcd_QRSTUV,
-> STRCMP( "grstuv’, "QRSTUV") qrstuv_QRSTUV,
->  STRCMP( 12345, "xyz') 12345_xyz,
->  STRCMP('xyz', "qrstuv') xyz_qrstuv;

S oo . oo [ oo +
| 1234512345 | abcd_xyz | abcd_QRSTUV | grstuv_QRSTUV | 12345 _xyz | xyz_grstuv |
S oo . oo [ oo +
| 0| -1 -1 0| -1 1
S oo . oo [ oo +

1 row in set (0.00 sec)

B pesyspTaTe mepBOro cpaBHEHUA IONIYYaEM BIOJHE OXKUJaeMoe 3HAUeHUE
0, TOCKOJNBKY CTpOKa cpaBHUBANAach caMa ¢ coboii. HeTBepToe cpaBHEHUE
TakKe gaeT 0, YTO HEMHOTO HEOXKUJAHHO, TOCKOJBKY CTPOKU COCTOAT U3
OJHUX U TeX ke OYKB, HO B OMHOM CTPOKE Bce OYKBEHI B BEPXHEM DETHCTDE,
a B Apyro#l — B HuskHeM. IIprymHOil TaKkoro pesyapraTa ABJIAETCA TO, UTO
dbysrnua stremp() MySQL He uyBCcTBUTEIBHA K PETUCTPY, O 4YeM HAJJ0 IOM-
HUTH IPHU ee ucnoab3oBanuu. QcTaabHbIE YETHIPE CPDABHEHUA AAIOT WU -1,
unu 1 B 3aBUCUMOCTH OT ITOPANKA PACIOJOKEHUA CTPOK B MOPAJKE COPTHU-
poBku. Hanpuwmep, stremp( abcd’, "xyz' ) maeT -1, DOCKOJBKY CTpoKa “abcd’
UJeT nepej CTPOKOM "xyz .

Hapany ¢ dysrnoueit stremp() MySQL mosBossieT UCIONB30BATH B GIOKe
select omepaTopkl like U regexp AJA CPaBHEHUS CTPOK. Pe3yIbTaTOM TAKUX
cpaBHeHU Oymer 1 (ans true) u 0 (ana false). CremoBaTenbHO, 9TH oIepa-
TOPHI TTO3BOJISIOT CO3aBATh BEIPAKeHMUs, BO3BPAIIAIONINe YUCIO0, TOA00HO
GOYHKIIUAM, OTHCAHHBIM B 3TOM pasfene. BoT IpuMep HCIOIb30BAHUA OTIe-
patopa like:
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mysql> SELECT name, name LIKE "%ns’ ends_in_ns
-> FROM department;

i R +
| name | ends_in_ns |
i R +
| Operations | 1
| Loans | 1]
| Administration | 0|
PN IESS o S P e NP S e R 3

3 rows in set (0.25 sec)

B sTom IIpuMepe BbIﬁI/IpaIOTCH BCe HasBAHHUSA OTHAEJIOB. Taxk:xe ecThb BbIpa-
JKEeHH€E, BO3BpalllamwIimee 1, ecJIM Ha3BaHHUe OTJeJla 3aKaH4YHUBaeTCda Ha «NS»
uiu 0 B IIPOTHBHOM cCJIy4dae. I[JIH IIOMCEa COBHa,Z[EHI/Iﬁ o 6osee CIOXXHOMY
m36n0Hy MOXXHO HCIIOJIB30BATh OII€PATOD regexp, KaK IIOKa3aHno HHXKe:

mysql> SELECT cust_id, cust_type_cd, fed_id,
-> fed_id REGEXP ".{3}-.{2}-.{4}" is_ss_no_format
-> FROM customer;

o g S [ +
| cust_id | cust_type_cd | fed_id | is_ss_no_format |
o g S [ +
| 11 [ 111-11-1111 | 1
| 211 | 222-22-2222 | 1
| 311 | 333-33-3333 | 1
| 4 11 | 444-44-4444 | 1
| 511 | 555-55-5555 | 1
| 6|1 | 666-66-6666 | 1
| 711 | 777-T7-T777 | 1
| 8|1 | 888-88-8888 | 1
| 911 | 999-99-9999 | 1
| 10 | B | 04-1111111 | 0 |
| 11| 8B | 04-2222222 | 0|
| 12| B | 04-3333333 | 0|
| 138 | 04-4444444 | 0|
o [ R o [ +

13 rows in set (0.00 sec)

YeTBepTHI# cTOJOEIT 5TOTO 3aITPOCca BO3BPAIlAeT 1, eCJIU 3HAYeHHe B CTOJIO-
e fed_id cooTBeTCTBYET (hOPMATy HOMEDA COITUAJILHON CTPAXOBKH.

]

ot ITonpsoBatenu SQL Server u Oracle Database MmoryT nonyuurs ana-
@s = JIOTHYHBIE DE3YJIBTATH C HOMOIIBIO BHIPAXKEHUH €ase, OMHUCAHHBIX
W 4. praasell.

0,

CTpokoBble PyHKLNK, BO3BpaLLaloliue CTPOKN

B HEKOTODBIX caydasX TpedyeTcss H3MEeHUTh HMEIONUecs CTPOKH — yaa-
JUATH/A00aBUTH TEKCTOBBIH (hparmMenT. JIJIs1 BBIMOJHEHNAS STUX 33739 Y Ka-
sk noro cepBepa BJl ects MHEOXKecTBO GyEEKEOUI. IIpexae yem HayaTh, eIle
pas BO3BPAaTHUM JaHHBIE TAOJIHUITH String_tbhl B HCXOJHOE COCTOSIHUE:
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mysql> DELETE FROM string_tbl
Query OK, 5 rows affected (0.00 sec)

mysgl> INSERT INTO string_tbl (text_fld)
-> VALUES ('This string was 29 characters’);
Query OK, 1 row affected (0.01 sec)

Panee B 5Toii raaBe O6BIJI0 OIIHMCAHO ITOCTPOEHUE CJIOB, BKIIOUAIONTHX CUMBO-
JIBI ¢ TUAKPUTUYECKUMU 3HAKAMU, C TTOMONIbI0 GYHKIUHN concat(). OyHK-
musa concat() mMoJesHa W BO MHOTHUX APYTUX CUTYANUAX, HAIPUMED, €CIU
TpebyeTcs T00aBUTH B KOHEI XpaHANieica CTPOKHU AOMOJHUTEIHLHBIE CUM-
BOJIBI. B cemyromieM mpuMepe cTpoKa B cToJOIe text_fld maMeHsaeTcd my-
TeM H00aBIeHUS B €e KOHEeIl JOTOJTHUTeNbHON hpassl:

mysql> UPDATE string_tbl

-> SET text_fld = CONCAT(text_fld, °, but now it is longer")
Query OK, 1 row affected (0.03 sec)
Rows matched: 1 Changed: 1 Warnings: O

Teneps cToabern text_fld cOmepKUT CAeAVIONIYIO CTPOKY:

mysql> SELECT text_f1ld
-> FROM string_tbl;

b +
| text_fld |
b +
| This string was 29 characters, but now it is longer

b +

1 row in set (0.00 sec)

Taxum obpasoM, KaKk W Bce QDYHKIIHUN, BO3BPAIAIOIINE CTPOKY, concat()
MOJKHO HCIIOJb30BATH AJA 3aMeIeHUus JaHHBIX, XPAHANIUXCA B CTOJOIE
CHUMBOJIBHOTO THIIA.

Jpyroe TpagunuoHHOe NTpUMeHeHUEe QYHKIIUY concat() — MOCTPOEHUE CTPO-
KU U3 OTAENbHBIX YacTell JaHHBIX. Hanpumep, caeayIOnIui sampoc GopMu-
PVET CTPOKY OIPUMeUaHUA A KasKJ0T0 oTlepalluoHucTa OaHKa:

mysql> SELECT CONCAT(fname, ' *, lname, ' has been a ’
-> title, ' since °, start_date) emp_narrative
-> FROM employee
-> WHERE title = 'Teller' OR title = 'Head Teller’

| Helen Fleming has been a Head Teller since 2004-03-17
| Chris Tucker has been a Teller since 2004-09-15

| Sarah Parker has been a Teller since 2002-12-02

| Jane Grossman has been a Teller since 2002-05-03

| Paula Roberts has been a Head Teller since 2002-07-27
| Thomas Ziegler has been a Teller since 2000-10-23

| Samantha Jameson has been a Teller since 2003-01-08

| John Blake has been a Head Teller since 2000-05-11

| Cindy Mason has been a Teller since 2002-08-09
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| Frank Portman has been a Teller since 2003-04-01 |
| Theresa Markham has been a Head Teller since 2001-03-15 |
| Beth Fowler has been a Teller since 2002-06-29 |
| Rick Tulman has been a Teller since 2002-12-12 |

13 rows in set (0.12 sec)

Dyurmusa concat() MokeT 06pabaTeIBaTh J1000€ BBIpaskeHe, BO3BPAIIAi0-
Iee CTPOKY, W Jaske mpeobpasyeT 4yucia W JATHl B CTPOKOBBIH dopmar,
0 YeM CBHUIETEeNLCTBYeT cToJber AaT (start_date), mcOoab3yeMBId Kak ap-
rymeHT. XoTda Oracle Database BrkJIfodaeT GYHKINIO concat(), oHa MOKET
TPUHUMATEH TONBKO CTPOKOBEIE apTyMeHTHI, mosToMy B Oracle mpeawigy-
mu# 3anpoc pabdoTaTh He OyaeT. B 5ToM caydae OIpHUAETCS MCIOIB30BATH
omepaTop KoHKaTeHanuu (| |), a He BEI30B QYHKITHH:

SELECT fname || *~ * || 1lname || " has been a ' ||
title || * since * || start_date emp_narrative

FROM employee

WHERE title = 'Teller’ OR title = 'Head Teller’

B SQL Server mer @yHKIUH concat(), IOSTOMY HCOOJL3YETCA TAKOH Ke
OOAXO0J, YTO U B IPEeILIAYINeM OPUMeEpPe, TOJIbKO ¢ IPUMEeHeHNeM OIIepaTo-
pa koEkarenanuu SQL Server (+, a ge | |).

Dyuarnug concat () moresHa AJIA 100aBIEHUA CUMBOJIOB B HAYAJIO UIH KOHEIT
CTPOKH, HO TaK:Ke IO3BOJAET BBECTH WUJIU 3aMEHUTH CUMBOJEI B cepedure
ctpoku. Bee Tpu cepBepa B]I npeaocTaBiAaoT cuenuaabHble GYHKIIUA IIA
9TOT0, HO BCE OHHU pa3HBIE, [IOBTOMY CHAYala PacCMOTPUM (QYHKITHUIO
MySQL, a zgaTrem nepeiijeM K QYHKIUAM JBYX JPYTHUX CEPBEPOB.

MySQL BrmrodaeT GyHEKIUO insert(), KoTopasd OPUHUMAET YETHIPE apry-
MeHTa: UCXOJHYIO CTPOKY, HauaJdbHOE IIOJOXKEeHUe, YUCJI0 CUMBOJIOB, Tpe-
OyIOMIUX 3aMeHBI, W 3aMEIAioNIyi0 CTPOKY. B 3aBUCHMOCTH OT 3HAUYEHUS
TPEeTHEro apryMeHTa GYHKIIUS BEITOJIHIET BCTABKY JU00 3aMeHY CUMBOJIOB
crpoku. Eciam TpeTmii apryMeHT paBeH HYJIIO, TO 3aMeNaloIlad CTpPOKa
BCTABJISAETCH CO CIBUTOM BCEX MOCTEAVIONINX CUMBOJIOB BIIPaB0O, HATIDUMED:

mysql> SELECT INSERT( goodbye world', 9, 0, ‘cruel ') string;

e +
| string |
e +
| goodbye cruel world |
e +

1 row in set (0.00 sec)

B sTOoM mpuMepe Bce CHMBOJIBI, HAYNHAS € I€BATOT0, CABUTAIOTCS BIPABO,
U BCTaBJseTCA CTpoka cruel '. Ecnu Tperuit apryMeHT 00JbIlie HYJIA, TO
3aMeIanias CTPoKa 3aMellaeT yYKas3aHHOEe KOJUYEeCTBO CHUMBOJIOB, Ha-
IpuMep:

mysql> SELECT INSERT( goodbye world", 1, 7, "hello') string;
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| string |

1 row in set (0.00 sec)

B sToM mpuMepe TepBble CeMb CHMBOJIOB 3aMeIaloTCs CTPOKOH hello’.
B Oracle Database HeT emmnoii dyHEKOUHN, o0Jagaromiedi MMOKOCTHIO in-
sert() MySQL, g0 B Oracle ecTs dyHKIHUA replace(), saMerniammniass OgHY
TIOACTPOKY Apyroii. BoT mpeabiayiiuii mpumep, nepepadoTaHHBIH ¢ uc-
I0JIb30BaHUEM replace():

SELECT REPLACE( goodbye world', "goodbye’, "hello’)
FROM dual;

Bce skzeMONaApBl CTPOKHM 'goodbye’ OYAYT 3aMeIeHB CTPOKOH "hello’.
B pesyapTaTe moaydyaem cTpoky ‘hello world . DyHKIUA 3aMECTUT 6CE DK-
3eMILISIPBI UCKOMOM CTPOKH 3aMeNIarolinei CTpOKoi — 6yIbTe BHUMATEN -
HBI, YTOOBI HEe TOJYYUTH OONBIIe 3aMeIlleHui, YeM 3ayMaHo.

B SQL Server ects u @yHEKINA replace() ¢ Tol ke QYHKIMOHAIBLHOCTHIO, UTO
u B Oracle, a Taxk:ke dyurmua stuff() (3aDoIHUTE), QYHKITHOHAIBHEIE BO3-
MOXKHOCTH KOTOPOH aHaJorudusl @yHKOUH insert () MySQL. Bot npumep:

SELECT STUFF( hello world', 1, 5, "goodbye cruel’)

Bo Bpems BBIIOJIHEHUA BTOTO 3alIpoca yAAJIATCA OATH CUMBOJIOB, HAYU-
HadA C IepBOil MOBUIIUU, U HA UX MECTO BCTABJIAETCA CTPOKa goodbye cru-
el . B peaysabTaTe moaydaeM cTpoky goodbye cruel world’.

Kpome BcTaBKU CHUMBOJIOB B CTPOKY MOXKET MOHATOOUTHCS U38.1€Ub U3 CTPO-
KU TOACTPOKRY. IlnsA »TOro Bce TPHU cepBepa BKJIKUYAT (MYHKIIUIO SUD-
string() (momctpoka) (mpasaa, B Oracle Database sTa dyHKIUA HasbIBaeT-
cda substr()). OHa u3BIeKaeT yKasaHHOe YHUCJIO CMMBOJIOB, HAYWHAA C 34-
IaHHON mo3umnuu. B ciaeAyiomieM OIpUMeEpPe M3 CTPOKU U3BJIEKAeTCA IATH
CHUMBOJIOB, HAYUHASA C [eBATON TO3UITUA:

mysgl> SELECT SUBSTRING( ‘goodbye cruel world", 9, 5);

e +
| SUBSTRING( goodbye cruel world', 9, 5) |
e +
| cruel |
e +

1 row in set (0.00 sec)

Kpome ymoMaHYTBIX, BCe TPH cepBepa BKJIIOYAIOT MHOKECTBO APYTUX
BCTPOEHHBIX QPYHKOUI A paboThl CO CTPOKOBBIMH AAHHBIMHU. XOTS Ha-
3HAYeHWe MHOTHUX U3 HUX CYry0o cuenuajJbHOe, HaopuMep (hopMupoBaHue
CTPOKOBOTO 5KBUBAJIEHTA BOCHBMEPUYHBIX HJIU IIECTHAAIMATEPUUYHBIX UH-
cell, eCTh U QYHKIIUYU 06TTero Ha3HAYEeHUA, HATPUMeD YAAJSIIONIHe UIHN A0-
OaBiAONINe TPoOeNsl B KOHITe TeKCTOBOHM cTpoKu. Bosee moapoOHYIO MH-
dopMaTuio MOKHO TOJYYUTD B CITPABOYHOM PYKOBOACTBe 0 SQL A1 KoH-
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KPEeTHOTO cepBepa UJU YHUBEPCANILHOM cIpaBouHHKe no SQL, Hanmpumep
«SQLin a Nutshell» (O’Reilly).

Yucnosble gaHHble

B oTnuune oT CTPOKOBHIX AAHHBIX (M BPEMeHHBIX, KaK BBl BCKODE YBUIUTE)
YHCJIOBbIE AaHHBIE JOBOJBHO MPOCTHI. YHCIO MOMKHO BBECTH C KJIAaBHUATY-
PBI, U3BJIEYD U3 APYTOTO CTONMONA UAU cHOPMUPOBATH C ITOMOINBI0 BEIYUC-
mTeHusa. s BEIYUCIEHUH JOCTYIHEI Bee OOBIUHBIE apu(pMeTHUECKHe OTe-
paTopsl (+, -, *, /), a A 3aJaHU TOPAIKA BEIYHUCIEHUH — CKOOKH:

mysql> SELECT (37 « 59) / (78 - (8 « 6))

g +
| (37 = 58) / (78 - (8 = 8)) |
g +
| 72.77
g +

1 row in set (0.00 sec)

Kar yomoMuHasocs B IIaBe 2, OCHOBHASA IpofdieMa OpU XPaHEHHUH YUCIO-
BBIX JAHHBIX — BO3MOKHOE OKPYTJIeHNe (MHOTAa 04eHb Ipy6oe) IPU IPEBHI-
MIeHUH Opefeia, 3aJaHHOTO AJS YHCIOBOrO croabma. Hampumep, dumcio
999,99 opu coxpaHeHHHU B cTONOIE, onpeAeneHHoM Kak float(3, 1), Oyaer
OoKpyraeHo A0 99,9.

BbinonHeHue apudmeTnyHecknx onepauumn

BorsNINHECTBO BCTPOEHHBIX YHCJIOBBIX OYHKITHHA TpeAHA3HAYEHO AJIA BEI-
TTOJTHEeHU ONpeeeHHBIX apUPMeTHUeCKUX Ollepannii, TAKUX KaK BEIYUC-
JTeHWe KBaApaTHOrO KOPHA dYucaa. B Tabx. 7.1 mepedwnciaeHbl HEKOTODBIE
pacmpocTpaHeHHbIe YHCJIOBEe PYHKIINN, TPUHUMAIONIe OAUH YHUCIOBOH
apryMeHT U BO3BpAIaONiue YHUCIO.

Tabruya 7.1. O0HoapzymernmHble HUCAO0EbLe PYHKULUU

Dynxnua Onncanne

Acos(x) BriuncaseTr apKkKOCHHYC X

Asin(x) Briuncaser apkcunyc x

Atan(x) Briumncaser apKkTaHTEHC X

Cos(x) Brruucasaer kocuHyC X

Cot(x) Briumciaser KoTaHTeHC X

Exp(x) Briuuciser e*

Ln{x) Briuncasaer HaTypaJbHEIH JorapudM X
Sin(x) Briumcaser curyc X

Sart(x) Briuncasaer KBagpaTHRIH KOPEHDb U3 X
Tan({x) BriumcisgeT TaHTeHC X




136

lnasa 7. Co3paHue, npeobpasoBaHue 1 paboTa ¢ AaHHLIMMU

9Ty GYHKIIUA OCYINECTBISIOT OYeHb clielhajJbHbIe 3agaun. He 6yaeM npu-
BOJHUTH 3/IeCh IPUMEPHI AJIA HUX (€C/IHA YUTATeNh He Y3HaeT OYHKITAIO 110 Ha-
3BaHUIO UJIUA ONIUCAHUIO, TO, CKOPEe BCEro, OHa eMy He Hy»KHa). OIHAKO ApY-
THe YUCIOBble GYHKIINN, UCTIOJIb3yeMble B BEIYUCIEHNASIX, YYTh 00JIee THOKHA
7 3aCJYKHUBAIOT HEKOTOPOTO MTOSICHEHHU .

Hanpnmep, onepaTop modulo, BEIYUCIAIIIANA OCTATOK OT AENEHUS OJHOTO
Ymrcia Ha Apyroe, peanusoBaH B MySQL u Oracle Database dyarmueit mod().
B cremyromem npuMepe BEIYUCISIETCA OCTATOK OT AejeHus 10 Ha 4:

mysql> SELECT MOD(10,4);

R +
| MOD(10,4) |
H +
| 2|
R +

1 row in set (0.02 sec)

O6bp1yHO QYHKITHA Mod() UCIONB3yeTCs ¢ ITeJBIMA apryMeHTaMu, Ho B My-
SQL 4.1.7 u 6oJee mO3MHUX BePCHUH JONYCTHUMBI U BeIlleCTBEHHBIE apry-
MEHTHI:

mysql> SELECT MOD(22.75, 5):

[ —
| MOD(22.75, 5) |
. +
| 2.75 |
. +

1 row in set (0.02 sec)

L)

[ B SQL Server et pyHKIMK mod{ ). BMecTo Hee A1 HAXOMKASHHUA OC-
as TaTKAa UCIOJb3yeTcs onepaTop %. CiegoBaTenbHO, Bhipaxkenue 10 % 4
wWa.

i AaeT B pe3yJbTaTe SHaAaUYeHHne 2.

Hpyrasa uncioBasi GyHKIIAS, TPUHAMAIONIAS JBA YHACJIOBBIX apryMeHTa, —
dyurmusa pow() (B Oracle Database unmu SQL Server — power()), KoTopas
BO3BpAaIllaeT IepBoe YHUCJO B CTEIIeHU, PABHOU BTOPOMY YHUCJIY, HAIPUMeED:

mysql> SELECT POW(2,8);

R +
| POW(2,8) |
R +
| 256 |
R +

1 row in set (0.03 sec)

Taxum obpasomM, pow(2,8) — sxBuBaseHT MySQL amsa sanucu 28. [TocKkonb-
Ky OaMaTh KOMIBIOTEPA pacopejesieHa 0J0OKaMu Mo 2% 6afiT, ¢ TOMOIIBIO
GYHKIAA pow() MOIKeT OBITh YA0OHO ONpeAeNsaTh TOUHOE Yuco 6aiT B ma-
MSITH oOpeJeeHHOro obheMa:

mysql> SELECT POW(2,10) kilobyte, POW(2,20) megabyte,
-> POW(2,30) gigabyte, POW(2,40) terabyte;
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[ R [ R [ R [ +
| kilobyte | megabyte | gigabyte | terabyte |
[ R [ R [ R [ +
| 1024 | 1048576 | 1073741824 | 1099511627776 |
[ R [ R [ R [ +

1 row in set (0.00 sec)

He 3mamn xak BaM, HO MHe IPOIIEe 3aIOMHUTL rurabait kax 230 gaiit, a He
Kak gucso 1 073 741 824.

anaBneHme TOYHOCTbIO HNCNOBbLIX AAaHHbIX

Yucna ¢ naaBarorniei ToUKoi He Bcerjga o6a3aHBI B3AUMOIEHCTBOBATD MU
oTob6pakaThcsd TOMHOCTHI0. HanpuMep, MOXKHO XPaHUTD AAHHBIE O JeHENK-
HBIX OIlepaluAX C TOYHOCTBHIO MO IMECTH AECATUYHBIX PaspAg0B, HO IPHU
oTo6pakeHUUN OKPYIJIATH UX A0 COTHIX. [[JIs1 orpaHUYe MU TOYHOCTH YUCET
C IIJIaBaOIIe TOUKOH NpeJHA3HAUEHBI YeThIpe GyHKRIIMU — ceil(), floor(),
round() u truncate(). Bce Tpu cepBepa BKJIKUYAIOT 3TH (PYHKIIUUA, TOIBKO
Oracle Database ncmomnbayeT trunc() BmMecTo truncate(), a SQL Server —
ceiling() BmecTo ceil().

Dyurmuu ceil() (moromor) u floor() (moy) mpeAHa3HAYEHBI AJIA OKPYTJe-
HUA BBEPX WUJIM BHU3 A0 OIMKANMIIEro Mejoro, Kak IOKa3aHo B CIeAYI0IeM
opuMepe:

mysql> SELECT CEIL(72.445), FLOOR(72.445);

. S +
| CEIL(72.445) | FLOOR(72.445) |
. S +
| 73 | 72
. S +

1 row in set (0.06 sec)

Kaxk suguTte, 11000€ YIHCIO B fUAIa30He MeXAY 72 1 73 oKpyriasiercda 10 73
(byermua ceil()) umu go 72 (bysrunua floor()). HeobxoauMo TOMHUTS,
qT0 ceil() ORpyTIuT g0 73, Jake eClU JeCATHYHASA YACTh YUCIA OYeHb Ma-
na, u floor() OKpyrauT Ao 72, JasKe ecJU JeCATHYHAA YACTh JOCTATOYHO
BeJIUKA:

mysql> SELECT CEIL(72.000000001), FLOOR(72.999999999);

o o +
| CEIL(72.000000001) | FLOOR(72.999999999) |
o o +
| 73 | 72 |
o o +

1 row in set (0.00 sec)

Ecnu npeasigynive GyHEKTHN OPeIIaraloT OKPYTJIeHUA, CAUNIKOM I'pybbIe
M1 TPUJIOKEHUT, MOKHO MCIOMB30BATh MYHKIIHIO round() (OKPYTJIUTH).
OHa OKpYyIraIsaeT B OOJBIIYIO UM MEHBINYIO CTOPOHY OT cepeduHbl TTpoMe-
KYTKA MeKIY IBYMA MeJbIMU, HATTPUMeED:
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mysql> SELECT ROUND(72.49999), ROUND(72.5), ROUND(72.50001);

b Fe . +
| ROUND(72.49999) | ROUND(72.5) | ROUND(72.50001) |
b Fe . +
| 72 72 73 |
b b b +

1 row in set (0.00 sec)

IIpu ucnonp3oBaHM:M GYHKIHUA round() gro6oe 4MCaI0, AeCSITHYHASA YacThb
KOTOPOTO OTHOCHUTCS K BepXHell IOJIOBHHE NHAaNa30Ha MeXK Y IBYMSI ITeJIbI-
MU, OKDYTJISIeTCS C YBETHYEeHUEM, a €CJIH eTr0 AeCATUYHAs YaCTh OTHOCUTCS
K HH)KHeH DOJIOBUHE AMalas3oHa, TO BEIIOJHIETCSI OKPYTJeHHe ¢ YMeHbIIIe-
HUEM.

Yare Bcero TpedyeTcsa He OKPYIJIATH YUCIO 10 OJIUKAUIIEro [enoro, a co-
XpaHUTH, IO KpaliHEH Mepe, HECKOJbKO PazpAJOB €ro AeCATHUYHON YacTHu.
Dyarnusa round() gomyckaeT HeobOA3aTeNIbHBIA BTOPOH apryMeHT, 3aJalo-
IUA YUCJIO Pa3pAA0B cOpaBa OT ACATHIHOU TOYKHU, O KOTOPOTO IPOBO-
aurca oxpyriaeHue. Cireqyronmiui OpuUMep IOKas3blBaeT, KAaK MOXKHO HC-
IOJIb30BATh BTOPOH apryMeHT JJid OKpyTrieHuda yucjaa 72,0909 go nepsoro,
BTODOTO W TPETHET0 AeCATUIHOTO 3HAKA:

mysql> SELECT ROUND(72.0909, 1), ROUND(72.0909, 2), ROUND(72.0909, 3);

e O . +
| ROUND(72.0909, 1) | ROUND(72.0909, 2) | ROUND(72.0909, 3) |
e O . +
| 721 | 72.09 | 72,091 |
e O . +

1 row in set (0.00 sec)

Kax u dyarmusa round(), @yHEKIIASI truncate() AomycKaeT HeoOsI3aTeIbHBIH
BTOPOH apryMeHT, 3aJalONIUHA YUCJIO Paspsg0B cIpaBa OT AJeCATUYHOHA TOU-
KU, IPHU 5TOM truncate() OpocTo oTOpachkIBaeT TUITHUE PAa3PAALI 0€3 OKpyTr-
nenus. [IpuMep moxkaselBaeT, Kak ObLIO OBl yecedeHo yuncio 72,0909 go ox-
HOTO, ABYX 4 TPeX AeCATHYHLIX 3HAKOB:

mysql> SELECT TRUNCATE(72.0909, 1), TRUNCATE(72.0909, 2),
->  TRUNCATE(72.0909, 3);

o o o +
| TRUNCATE(72.0909, 1) | TRUNCATE(72.0909, 2) | TRUNCATE(72.0909, 3) |
o o o +
| 72.0 | 72.09 | 72.090 |
o o o +

1 row in set (0.00 sec)
N a
[ B SQL Server Het dyuknuu truncate(). Ee pons urpaetr GpyHKINA
' Y round(), ZOMyCcKas TPETHH He00A3aTENbHEII apTYMEHT; €CJIH OH IIPH-
W fL; CYTCTBYET H OTJNYEH OT HYJA, BHIIOJHAETCA yCeueHHe, a He OKPYT-
"+ JIeHHe uMcA.

06e pyarOuH, truncate() u round(), TakKe JONYCKAIOT OTPHUIATEIbHOE 3HA-
YeHHE BTOPOrO apryMeHTa, o3Hadarollee yCcedeHNe UJIH OKPYIJIeHUe YHcaa
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cJIieBa OT ,ZLECHTI/I‘IHOI;'I Touku. Ha HepBBIfI B3IJIAO 9Ta BOSMOMHOCTH MOXKET
IIOKa3aTbhCA CTpaHHOf/’I, HO IJId €€ HAaJIU4IHUs €CTh BECKHe OCHOBaHUA. HaHpI/I'
M€DpP, €CTh IIPOAYVET, 3aKYIIKa KOTOPOIro BO3MOXHAa TOJBKO B KOJIHNYECTBE,
IIPOIIOPIOHUOHAJTIBHOM JECATH. Ecau IIOKyIIaTeJyb 3aKaXeT 17 eInHnuIT, TO U3~
MEHHUTH 3aKas3aHHO€ KOJNYEeCTBO MOXHO OTJHUM U3 CIeAVIOOIUX c1I0co6oB:

mysql> SELECT ROUND(17, -1), TRUNCATE(17, -1)

O o +
| ROUND(17, -1) | TRUNCATE(17, -1) |
O o +
| 20 | 10 |
O o +

1 row in set (0.00 sec)

Eciu paccmarpuBaeMblii IPOAYKT — KaHOENAAPCKHWEe KHOIKM, TO, CKOpee
BCero, UTOTOBasi CyMMa He CUJIBHO 3aBHUCUT OT TOT0, npogano 10 mxu 20
MITYEK OIPH 3a0poIlleHHBIX 17; OJHAKO eclIu pedb uaeT o dacax Rolex, ausa
OpoIBeTaHusa 6u3Heca IyUIlie OyAeT OKPYIJIATE.

O6paboTKa faHHbIX CO 3HAKOM

ITpu paboTe ¢ YHUCIOBLIMU CTOJOIAMU, JONYCKAIOIIUMU OTPHUIIATENbHBIE
3HaYeHUsd (B TJIaBe 2 6BITI0 TTOKA3aHO, KaK cAeJaTh cTonber 0e33HAKOBEIM,
T. €. JOTYCKAOIINM TOJbKO MOJOKUTEIbHBIE YHUCIa), MOTYT OBITH I0OJEe3-
HBIMH HEeCKOJBbKO YHCIOBHIX GyHKINi. CKakeM, TpedyeTcsa COCTABUTD OT-
YeT 0 TeKYIIeM COCTOAHUU BceX 0AHKOBCKHX cueToB. CleAyromiuil 3ampoc
BOBBpAIIaeT TPU CTOJOIIA, IOMOTAIITNX CHOPMUPOBATEH OTUET:

mysql> SELECT account_id, SIGN(avail_balance), ABS(avail_balance)
-> FROM account;

o S S +
| account_id | SIGN(avail balance) | ABS(avail balance) |
o S S +
| 1] 1 1057.75 |
| 2 | 1 500.00 |
| 3] 1] 3000.00 |
| 4| 1 2258.02 |
| 5] 1 200.00 |
| |
| 19 | 1 1500.00 |
| 20 | 1 23575.12 |
| 21 | 0| 0.00 |
| 22 | 1 9345.55 |
| 23 | 1 38552.05 |
| 24 | 1 50000.00 |
o S S +

24 rows in set (0.00 sec)

Bropoii cTonxben mcmoabayeT (YHKIHIO sign() (3HaK), BO3BPAIIAOIIYIO:
-1, ecniu H6anaHc cueTa OTpPUILATENEH, 0, ecnu HanaHc HyIeBoii, u 1, ecnu 6a-
JaHCe moJoxkuTenbHEIH. C momMomnipo QYHKIUHA abs() B TpeThbeM CTOIOIE
BO3BpamiaeTcs a0COMOTHOE 3HAYeHUe famaHca.
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BpemeHHble gaHHble

W3 Tpex TUTIOB JaHHBIX, 06CY:KIaeMBIX B 9TO ri1aBe (CHMBOJBbHEIE, YUCIIO-
BbIE€ 1 BDEMeHHBIe), BpeMeHHbIe JaHHbIe — Han0oJee CI0KHBIe ¢ TOUYKHU 3pe-
HUA co3mauusa u o0padoTku. CIoXHOCTh BpeMeHHBIX JaHHBIX OTYacTH 06y-
CJIOBJIeHA OECKOHEUHBIM MHOYKECTBOM CIOCOO0B OMHMCAHUS JAT U BPEMEHH.
Hanpuwmep, 1aTy HanucaHUsI 3TOTo ad3ama MOKHO 3aIUCATH JIOOBIM U3 cJe-
IVIOITHX CII0COBOB:

e cy66oTa, 19 mapra 2005

e 3/19/2005 2:14:56 P.M. EST

e 3/19/200519:14:56 GMT

e (0782005 (Oxuanckuii popmar)

e 3pesamaa gata [-4] 82213.47 14:14:56 (dopmar punsMa «3Be3THBIH
TYThH» )

Xorsa HEKOTODbBI€ 3allMCHU OTJINYAIOTCA TOJBKO (I)OpMaTI/IpOBaHI/IEM, OCHOB-
Hasd CIIOMHOCTD 3aKJII0OYaeTCA B I/I36paHHOI71 cCucreMe orTcdeTa, 4TO paccMmarT-
pHUBa€TCd B CIAEAYIOIIIEM pasgeie.

YacoBble nosca

ITocronbry BCIOAY Ha MJIaHETE JIOAU CIUTAIOT HOJNJHEeM HAUBLICIIYVIO TOUKY
IoA’beMa COJNHITa HaJ TOPHU30HTOM, HUKTO U He IBITAJICS BBECTU OJHU YHU-
BepcaJIbHBIE Yachl Ha BceX. BMecTo 53TOTO MUp OBLY pasgeneH Ha 24 Boobpa-
JKaeMble CEKITUU, Ha3BaHHEBIE Yaco8bimu nosicamu (time zones). B pamrax
OJHOT'0 4aCOBOTO I0fICa BCe IPUAEPKUBAIOTCA TeKylIero BpeMeHU, a B ApY-
TOM IIosIce JIOAU KHUBYT IO APDYTOMY BpeMeHU. Bce BEIIIIAAUT JOCTATOYHO
IIPOCTO, HO OJHU reorpadudecKkue PerHOHEl IIePEeBOAAT CBOEe BpeMs Ha dac
OBAKIBL B roJ (peanusysa Hak HazslBaeMoe Oexpemnuoe epens (Daylight Sa-
vings Time)), a apyrue — HeT. Taxum 06pa3oM, pa3HUIla BO BpEMEHU MEXK Y
IBYMs TOUKAMU IIJaHETHl MOKeT IIepBhle II0AT0a COCTaBIATh YeThIpe aca,
a BTOpBle — IATH YacoB. [laske B paMKax OJHOT'O 4acOBOTO Iofca OJHU pe-
THUOHEI MOTYT IPUHUMATE, a JPyrue He IPUHUMATE JeKpeTHOe BpeMd. Ilo-
5TOMY B OJJHOM YaCOBOM IIOsICe IIOJIT0Ja BpeMs MOMKET COBIaAaTh, & MOJITrojla
OTJINYAThCA Ha Yac.

KomnriorepHas spa ofocTpunia 5Ty Ipo0ieMy, XOTA Pa3iudUA YACOBBIX
IIOSICOB U3BECTHEI CO BPEMEH BEJIUKUX IeoTpadUUeCcKUX OTKPEITUI. TOORI
obecneynTs 00MIIYI0 TOUKY OTCUETA A1 XPOHOMETPUPOBAHUSA, MOPEILJIaBa-
Tenu XV CTOJETUA YCTAaHABIUBAJIYN CBOU Yachl o I'puHBUYY (AHIMINA). ITO
BpeMs HasBanu epemenem no I'punsuuy (Greenwich Mean Time), unu
GMT. Bce ocranbEBIEe YacOBBIe I0SCA MOXKHO ONMCATH PABHOCTHIO MEXKIY
GMT u mecTEBIM BpeMeHeM. Hanpumep, 4acoBOM IOAC BOCTOYHBIX IIITATOB
AMepuKU, USBECTHHIN KaK 80cmouHoe noicrnoe epems (Eastern Standard
Time), moxxkHO onnucaTth Kak GMT-5:00 (ra nars gyacos passine GMT).

Ceropua ucnonsayercda paznoBuasaocTs GMT — yrueepcaavroe znodanvHoe
epems (coordinated universal time), nnu UTC, oTcuuTEIBaeMoe IO aTOM-
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HBIM YacaM (umau ToudHee cpejgHee BpeMdA 200 aTOMHBIX Y4acoB, pasMeIeH-
HBIX B 50 TOUKAX IO BCEMY MHUDY, KOTOPOE HA3BIBAIOT 8CEMUDHBLM BPEMEHEM
(universal time)). 1 SQL Server, u MySQL npegocTaBaaOT HYHKITHUNA, BO3-
Bpamarorue Texkyiee Bpema UTC (getutcdate() mima SQL Server u utc_ti-
mestamp() aaa MySQL).

BoaxsniuacTBO cepBepoB Bl Mo yMOMYaHUIO UCIONb3YIOT HACTPONUKH 4aco-
BOTO TI0sICA CePBepa, Ha KOTOPOM Da3MeIleHbl, U MPeJ0CTaBIAI0T HHCTPY-
MEeHTHI AJIS U3MeHeH!sI YacOBOTO Iosica B ciaydae HeobxoaumocTu. Hanpu-
mep B, mpegHasHaueHHAsI A XpaHeHUA (POHAOBBHIX Olepanuii co Bcero
cBeTa, OOBIYHO KOHPUTYPUPYeTCes Ha ucnoab3oBanue spemenu UTC, Torma
kak Bl ans XxpaHeHUs omepanuii KOHKPETHOTO TPeAIPUITHSI POSHUUHOMN
TOPTOBJIN MOKET UCI0IH30BaTh YacOBOH mosIC cepBepa.

MySQL npuaep:kuBaeTca ABYX Pa3HBIX HACTPOEK YaCOBOTO I0ACA — IJIO-
6abHBIH 4YaCOBOM OSIC 1 CeAHCOBBIH YacOBOI I0OAC, KOTOPHIA MOMKET OTJIN-
YaThes M KaKAOT0 3aperMCTPUPOBAHHOTO HoJb3oBaTelnda. Credyiomnimi
3aIpOoC IIO3BOJISAET YBUAETh 00€ HACTPOHKHI:

mysgl> SELECT @@global.time_zone, @@session.time_zone;

e e +
| @@global. time_zone | @@session.time_zone |
e e +
| SYSTEM | SYSTEM |
e e +

1 row in set (0.00 sec)

3HaueHme system (cucTeMa) coobITaeT, YTO CcepBep UCIOMb3YeT HACTPOHKY
YacoBOTO TIosca cepBepa, Ha KOTOpoM ycranoBaeHa BJI.

Ecnu nonrs3oBarens HaxoxuTes B I{ropuxe (IIIBefimapus) u 0o ceTU OTKPHI-
BaeT ceaHc Ha cepepe MySQL, pacrmomo:xenroM B Heio-Mopke, BepoaTHo,
OH 3aX0OueT U3MEHHUTH JaCcOBOU IOsC JJIf CBOErO CeaHca U MOXKeT cJeaTh
9TO IIOCPECTBOM CJIeAYIOell KOMaHIbI:

mysqgl> SET time_zone = "Europe/Zurich’;
Query OK, 0 rows affected (0.18 sec)

Ecnu crOBa IIDOBEPUTH HaCTpOfIRH qJacoBOr'o 11osica, YBHAUM CJIeAVIOIIee:

mysgl> SELECT @@global.time_zone, @@session.time_zone;

e e +
| @@global. time_zone | @@session.time_zone |
e e +
| SYSTEM | Europe/Zurich |
e e +

1 row in set (0.00 sec)

Bce matel, oToOpaskaeMble B ceaHce, Temepb G6YIYT cOOTBeTCTBOBaThH I[fo-
PHUXCKOMY BpEMEHH.
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o n

[ ITonbsoBatenu Oracle Database MoryT uMamMeHHUTH HACTPOUKY HACO-
as BOTO IOsICA IJIS CeaHca CAeIVIONe KOMaHIoM:
w4
(158 ALTER SESSION TIMEZONE = "Europe/Zurich’

COBJJ,aHVIe Bpe€MEHHbIX OaHHbIX
BpemeHnHbIe JaHHBIE MOTYT OBITH CHOPMHUPOBAHEI JIOOBIM U3 CIEAYIOMIUX
CpeacTB:
e KonupoBaHue AaTHl U3 UMeEIOINIETocs cTosbma Tumna date, datetime uau
time
¢ BrinonrHeHWe BCTPOEHHOH (MYHKITUHU, BO3BpAIIAIIel 3HaUeHHWE TUIA
date, datetime uam time

e Cosmanue CTPOKOBOTO IPEACTABJIEHHUsI BPEeMEHHBIX NAaHHBIX, KOTOPOE
IIOTOM IIPeoOPa30BEIBAETCS CEPBEPOM

I[JIH IIPDHME€HEHHs IIOCIIeJHEr0 MeToaa HeOﬁXO,Z[I/IMO IIOHUMATh PA3JIUYHEBIC
KOMIIOHEHTBI, HCIIOJIb3yEeMEI€ IIPHA (bOpMaTI/IpOBaHI/II/I AaT.

CTpOKOBbIe npeacraBneHnsa BpemMeHHbIX OaHHbIX

Hanomuum cambie DONYJIAPHBIE KOMIIOHEHTHI AaT:

Tabauya 7.2. Komnonenmul popmama damut

Kommnonent Onucanne Jdunanazon

YYYY Tox, BKIIOYUAS CTOJIETHE ot 1000 1o 9999

MM Mecs ot 01 (sHBaps) 1o 12 (1exkadbpb)
DD HeHb ot 01 1o 31

HH Yac ot 00 1o 23

HHH Yachl (Iponreaime) ot —838 no 838

MI Munyrta ot 00 1o 59

SS CexkyHza ot 00 1o 59

YT06BI CO3HATH CTPOKY, KOTOPAs MOXKET OBITH MHTEPIPETHPOBAHA cepBe-
poM Kak Thn date, datetime uau time, Heo6XOAUMO CBECTH PA3JIHUIYHBIE KOM-
IOHEHTHI BMECTe B IOPsAKe, IOKa3aHHOM B Tabx. 7.3.

Tabruya 7.3. O6a3amenvHble KOMNOHeHMbL 0am

Tun PopmaT o yMoIIaHHIO
Date YYYY-MM-DD

Datetime YYYY-MM-DD HH:MI:SS
Timestamp YYYY-MM-DD HH:MI:SS
Time HHH:MI:SS
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3arpy3ka paHHbIX YacoBoro nosica MySQL

2. OcrasoBuUTH cepep MySQL.

Africa/Abidjan
Africa/Accra
Africa/Addis_Ababa
Africa/Algiers
Africa/Asmera
Africa/Bamako
Africa/Bangui
Africa/Banjul
Africa/Bissau
Africa/Blantyre
Africa/Brazzaville
Africa/Bujumbura

US/Alaska
US/Aleutian
US/Arizona
US/Central
US/East-Indiana
US/Eastern
US/Hawaii
US/Indiana-Starke
US/Michigan
US/Mountain
US/Pacific

mysql> SELECT name FROM time_zone_name;

Ecnu cepsep MySQL BeIToTHsAEeTCA Ha maaTdopme Windows, To mpe-
JKJe 4eM HacTpauBaTh rirobasbHBIE MU CeaHCOBbIe YacOBHIE Mosdca,
TIOJIb30BATEI0 He0OXOAUMO 3aTPY3UTH JaHHBIE YACOBBIX TOSICOB BPyU-
BYI0. |71 5TOTO Hao CAEIATH CIEeNYIoNIee:

1. CrauaTh JaHHBIE YacOBOTO IofAca Io aapecy http://dev.mysql.
com/downloads/timezones.html.

3. UsBneur (aiinbl m3 3arpy:KeHHOTO zip-daiina (B MoeM ciydae
sTOT (haiin HaszwmiBaica timezone-2004e.zip) U TOMECTUTL €ro
B nogkaranor /data/mysql raramora ycranosxku MySQL (mo-
HBIH OYTH AJsA Moe# ycraHoBku 0wl /Program Files/MySQL/
MySQL Server 4.1/data/mysql).

4. BroBB BanmycTuTh cepBep MySQL.

Yr0o6BI TOCMOTPETH AAaHHBIE YACOBOTO MOsca, HeOOXOAUMO mepeiTu
K 6ase JaHHBIX Mysql ¢ TOMOIIBI0 KOMAHIBI USe MySql U BHITOJIHUTH
CcJIeAVIOMINii 3aIpoc:
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| US/Samoa |
| UTC |
| W-SU |
| WET |
| |

545 rows in set (0.01 sec)

YT06BI HU3MEHUTDH HaCTpOf/’IRI/I CBO€Ir'o 94acoBOro IodAca, Hag0 BBIﬁpaTB
OJHO U3 UME€H M3 IIPpeAblAYIIero saipoca, Hanboiee COOTBETCTBYIO-
miee BanieMy MEeCTOIIOJOXKEHUTO.

Taxum o6pazoM, 4TOOBI 3aMOJHUTL cTOa0eI ThUHa datetime MmoxasaHMAMU
BpeMmernu 3:30 nocae nonyaaa 27 mapra 2005 roga, moHAZOOUTEHCS CO3JATH
CIIeAVIOIIYIO CTPOKY:

'2005-03-27 15:30:00°

Ecnu cepBep okugaeT sHadeHne datetime, Kax mpu oOHOBJIEHUHU CTOJOIA
Tuma datetime UM IPU BHI30BE BCTPOEHHON QYHKIUU, OPUHUMAIOIIEH ap-
TYMeHT datetime, MOXKHO OPEIOCTABUTH NPABUILHO (POPMATHPOBAHHYIO
CTPOKY C HeOOXOAUMBIMHU KOMIIOHEHTAMH JAaThI, U CePBEP BHIMOJHUT IIpe-
ob6pasoBaHue caM. BoT, HanpuMep, BBIpakeHUe M1 KOPPEKTUPOBKHU JaThI
0aHKOBCKOM oTlepaIium:

UPDATE transaction
SET txn_date = "2005-03-27 15:30:00°
WHERE txn_id = 99999;

CepBep onpefiessaeT, YTO IPeIoCTaBIeHHAA CTPOoKa OJI0Ka set JoMKHA OBITH
3HaYeHHEeM THuna datetime, MOCKOIBKY CTPOKA UCTOMB3YETC AJA 3aTl0JHe-
HUg cTonbma Tuna datetime. CiaemoBaTenbHO, CePBEP MOMBITAETCS Ipeobpa-
30BATH 5TY CTPOKY, pasdupas ee Ha IIeCTh KOMIOHEHTOB (T0, MECsIl, TeHb,
yac, MUHYTa, CEKYHAA), BKIOUeHHEIe B dhopMaT datetime mo yMOIYaHUIO.

NpeobOpa3oBaHns CTPOKKM B paTty

Ecnm cepBep He okupmaeT 3HadeHWe TmHa datetime, HeobXogUMO yKasaTh
eMy mpeobpasoBaTh CTPOKY B Tun datetime. Bor, Hampumep, mpocTo# 3a-
Ipoc, BO3BpaNiamoIIuii 3HaueHue THUOa datetime ¢ TOMOMIBI0 (GYHKIUU
cast() (mpuBecTn):

mysql> SELECT CAST('2005-03-27 15:30:00" AS DATETIME)

b +
| CAST( 2005-03-27 15:30:00° AS DATETIME) |
b +
| 2005-03-27 15:30:00 |
b +

1 row in set (0.00 sec)
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Dyurnusa cast() OyaeT paccMOTpeHa B KOHIe JaHHOHW raaBbl. XOTA 5TOT
OpUMep AeMOHCTPUPYET IIOCTPOoeHNe 3HaUYeHHUH Tuma datetime, amamormd-
Has JOTHKA OPHUMEHATCS U K Tunam date m time. Craeaymomniui 3ampoc uc-
noJb3yeT QPYHKIUIO cast() Ia ¢hopMUpPOBaHUA 3HAUEHUA TUIa date ¥ 3Ha-
YeHU A THUIAa time:

mysql> SELECT CAST('2005-03-27" AS DATE) date_field,
-> CAST('108:17:57" AS TIME) time_field;

Fommmm o Fomm o +
| date_field | time_field |
Fommmm o Fomm e +
| 2005-03-27 | 108:17:57 |
Fommmm o Fomm e +

1 row in set (0.00 sec)

Komeuno, M0XXHO SBHO IpeoOpasoBRIBATH CTPOKU, Aaske KOTJa cepBep
oxxkugaeT 3HadeHue date, datetime mam time, a He moJjlaraThcs Ha HeABHOE
npeobpazoBaHIie, BRIIIOJIHAEMOE CEPBEPOM.

ITpu ABHOM UM HEeIBHOM ITpeobpa3oBaHUU CTPOK BO BpeMeHHbIe 3HAUeHUST
BCe KOMIIOHEHTHI AaThl JOJKHBI OBITH TPEJOCTaBIEHEI B TPEOYEeMOM MOPSAI-
Ke. HexoTophsie cepBepHl OUEHBb CTPOTHM OTHOCHUTENBHO (hopMaTa AATHI, HO
cepBep MySQL 10BONTBHO MATOK B OTHOINIEHUH Pa3leINTeNd KOMIOHEHTOB.
Hanpumep, MySQL npuMeT Bce HUMKEIPUBEAEHHBIE CTPOKU KaK JOIYCTH-
Mble mpejacTaBreHusa BpemMenu 3:30 gusa 27 mapra 2005 roga:

"2005-03-27 15:30:00°
"0005/03/27 15:30:00°
2005, 03,27, 15,30, 00"
"20050327153000

XoTsa 5To u obeceurBaeT HEMHOTHUM GOJBITYIO THOKOCTD AJA Bac, BO3MOMK-
Ha CUTyaIus, B KOTOPOii TpebyeTcs chopMUPOBATH BpEMeHHOe 3HaUeHUe 6¢3
CTaHZAPTHHIX KOMIIOHEHTOB JAaThl. B ciemyromieM pasaene 6yIyT mIpeacTaB-
JIeHBI BCTPOeHHBIe QYHKIIUU, TOPa3ao bosee THOKUe, 4eM QYHKITUI cast().

dyHKUMN pna cozpaHnsa part

Ecnu Tpebyercs creHepUpOBaTh BpeMeHHBIe JaHHbIE U3 CTPOKH, U (hopMa
CTPOKH He MO3BOJISIET UCIO0JIb30BaTh GYHKIIUIO cast(), MOKHO 00paTUTHCA
K BCTPOEHHOHN (PYHKITUU, TO3BOJAMINEH IPEJOCTABUTH BMECTE CO CTPOKO
IaThl CTPOKY (popMaTupoBarua. MySQL BrIo4YaeT nad 5TOH menu HYHK-
muio str_to_date(). Haopumep, Aasa o0HOBIeHUs cTonbma date us daiina
U3BIEKaeTcs cTpoka March 27, 2005 . CTpoKa He COOTBETCTBYeT TpebyeMo-
My dopmary YYYY-MM-DD, HO BMecTo ToTo 4TO6B mepedopMaTHUPOBATH
ee, Aesas IPUTOAHOU NidA NpUMeHeHUA QYHKIUYT cast(), MOXKHO BOCIIOIb-
30BaThbCA QYHKIUe str_to_date():

UPDATE individual
SET birth_date = STR_TO_DATE( 'March 27, 2005', "%M %d, XY')
WHERE cust_id = 9999;
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Bropoii aprymMeHT B BEI30Be str_to_date() onpegeinseT ¢oopMaT CTPOKH Aa-
Tel. B qaHHOM ciydae sTO HazBaHWe Mecsna (%M), uucio (%d) m deThIpex-
3HAYHOE YHCI0, o0o3Hauaromiee roj (%Y). EcTb 6onee 30 oOIIenpUHATHIX
KOMIIOHEHTOB (hopMaTUpOBaHUA. B Tabn. 7.4 IpUBeJeHO OKOJIO JecATKA
HanboJee MINPOKO UCIOJIb3yEMBIX KOMIOHEHTOB.

Tabruya 7.4. Komnonenmo. popmamuposarnus damout

Kommnonent dopmatupopannsa |Omnucanue

%M Hassanwue mecana (ot January mo December)
%m Howmep mecana (ot 01 10 12)

%d Yucno (ot 01 10 31)

%] Hens roga (ot 001 g0 366)

%W Huu Hepenu (ot Sunday mo Saturday)
%Y T'on, yeThIpex3HAYHOE THCIIO

%y Tox, ABy3HAUHOE UMCIO

%H Yac (ot 00 1o 23)

%h Yac (ot 01 10 12)

%i MunyTtsi (o1 00 10 59)

%S Cexyuzni (ot 00 1o 59)

%f MuxkpocexkyHabI (0T 000000 1o 999999)
%p AM. uiu P.M.

Oyarnona str_to_date() BosBpamlaeT 3HadeHHe THIa datetime, date miam
time B 3aBUCHMOCTH OT COAEPIKUMOro popMaTupyomei crpoku. Hanpn-
Mep, ecad (hopMaTHUPYIONIas CTPOKa BKJIIOYAET TONBKO %H, %i u %s, Oymaer
BO3BpAallleHO 3HaYEeHUe TUma time.

o .
[ B pacnopsikernn noabsosateneir Oracle Database umeerca ¢yuEk-

" SO musa to_date(), ¢ KOTOPO¥ MOMKHO padoOTaTh TAK 2Ke, KaK ¢ QyHKIINen

W MySQLstr to_date().
IIpu hopMUPOBAHUH MmeKyieil TaThl /BpeMEeHHU CO34aBaTh CTPOKY He Tpeby-
eTcd — CJeyIolue BCTPOeHHble (DYHKIITUU OPraHU3YIOT AOCTYI K CUCTEM-
HBIM YacaM U BO3BPATAT TEKYIYIO AaTy U/UJIH BpeMs B BUJI€ CTPOKH:

mysql> SELECT CURRENT_DATE( ), CURRENT_TIME( ), CURRENT_TIMESTAMP( );

b b e +
| CURRENT DATE( ) | CURRENT_TIME( ) | CURRENT TIMESTAMP( ) |
b b e +
| 2005-03-20 | 22:15:56 | 2005-03-20 22:15:56 |
b b e +

1 row in set (0.00 sec)

BosBpaniaemeie 9sTUMHA QYHKIIUSIMHA 3HAYeHUST UMEIOT (hopMaT Mo yMoirda-
HHUIO IJIs1 BO3BpaIiaeMoro sBpemMennoro tuna. B Oracle Database ecTs GyHK-
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ouu current_date() m current_timestamp(), HO HeT QYHKIUHU current_time().
SQL Server BKJIOYaeT TOJBKO QYHKITHIO current_timestamp().

Pabotac BpeéME€HHbIMU AaHHbIMN

B mamHOM pasjgese paccMaTPUBAIOTCS BCTPOEHHBIE QYHKIUY, TPUHUMATO-
e apTyMeHTHI AaThl ¥ BO3BPAIIATOITHE AAThl, CTPOKU UJIH YUCTA.

BpemeHHble ¢pyHKLUN, BO3BpaLLaoLme gaTbl

MHorue BcTpoeHHBIE BpeMeHHbIe HYVHKIINN IPUHUMAIOT B Ka4eCTBE apry-
MeHTa OJHY JAaTy ¥ BoaBpamiamoT Apyryo. Haopumep, dyarnua MySQL
date_add() moaBossieT 1o6aBUTH J000I UHTEPBAJT (T. €. AHU, MeCAIHI, Toa)
K 3aJaHHOH JaTe, YTOOHI TOMYIUTD APYTYIO AaTy. BOoT mpuMep, 1eMOHCTPH-
pyrominii, Kak J06aBUTH K TeKYIlleii faTe OAThL AHEMH:

mysql> SELECT DATE_ADD(CURRENT_DATE( ), INTERVAL 5 DAY);

o +
| DATE_ADD(CURRENT DATE( ), INTERVAL 5 DAY) |
o +
| 2005-03-26 |
o +

1 row in set (0.00 sec)

Bropoii aprymenT s3akaodaeT B cebe TpU sIeMeHTa: KII0UeBoe CJI0BO interval
(uHTEepBay), TPeOyeMoe KOJIUYECTBO U TUII MHTEepBaja. B Tabx. 7.5 npuse-
JeHBl HEKOTOPBIe MIUPOKO UCII0JIb3YeMble TUITHI HUHTEePBAJIOB.

Tabruya 7.5. O6uenpunamoie munvl UHMep8aLos

HuTepBan Onncanne

Second KoauuecTBo ceKyHT

Minute KoaunuecTBO MUHYT

Hour KomuuecTBO uacos

Day KoaunuecTBo gHe

Month KoanuecTBo MecsalleB

Year KoauuecTtBo J€T

Minute second |KoamuecTBa MUHYT U CEKYH], pa3feieHHBIE IBOSTOUNEM

Hour second KomuuecTBa uacoB, MUHYT ¥ CEKYH], Pa3feJeHHEIe JTBOSTOUNEM
Year month KomuuecTtBa €T ¥ MecAIeB, paseaeHHbBIe JehMCOM

ITepBhIe MmecTs TUTIOB, IePEYNCIeHHEIe B TabM. 7.5, JOBOJIHLHO IPOCTHI, 4 TI0-
cJIemHUWe TPU TPeOyIoT HeMHOTO 60Jee MOAPOOHOTO 06BICHEH A, TOCKOIBKY
COJIEP3KAaT 0 HECKOJIbKO piieMeHTOB. Hanpumep, ecau okasajaoch, 4TO OIe-
parusa ¢ ID 9999 ma camoM Jese mMesa MecTo Ha 3 yaca 27 muayT 1 11 ce-
KYH/] IT03Ke TOTr0 3HaYeHUsI, KOTOpoe OBIJI0 OTIIPABJIeHO B TaOMUITY Transac-
tion, ICTTPABUTH HTO MOKHO CIEAVIOIINUM 06pa3oMm:
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UPDATE transaction
SET txn_date = DATE_ADD(txn_date, INTERVAL "3:27:11° HOUR_SECOND)
WHERE txn_id = 9999;

B sToM nmpumepe GyHKIHUA OepeT 3HadeHUe cTosabma txn_date, mobaBiaser
K HeMy 3 Jaca 27 MuHYT 4 11 ceKyHA U u3MeHseT cToaberr txn_date, BcTas-
IS5l B HETO Pe3yJIbTUDPYIONIee 3HAUEHUE.

Wnu ecnu B oTAeNe KagpoB 00HADYIKHUBAIOT, YTO cOTPpYAHUK ¢ ID 4789 mo
3alACAHHBLIM JAaHHBIM MOJIOXKE, YEM Ha CaMOM JieJie, MOKHO J06aBUTH K Ja-
Te ero poKAeHUs, CKaxkeM, 9 jer u 11 mecsmes:

UPDATE employee
SET birth_date = DATE_ADD(birth_date, INTERVAL "9-11" YEAR_MONTH)
WHERE emp_id = 4789;

A u

[ Onsa nmonnsoBaTener SQL Server npeAbAyIHi IpuMep MOMKHO OhI-
l:_ JIO ORI PeasIN30BaTh C MOMOIIbIO GYHKIIHHK dateadd():
LS -

AL UPDATE employee
SET birth_date =
DATEADD(MONTH, 119, birth_date)
WHERE emp_id = 4789

B SQL Server HeT KOMOMHHNPOBAHHKEIX HHTEPBAJOB (T. €. year_month),
nostomy 9 net 11 Mecsanes 6v1H TpeobpasoBaHsl B 119 Mecsa1ies.

ITonnsoBatenu Oracle Database MoryT ans maHHOTO IpUMepa IpPH-
MeHUTh PYHKIHIO add_months():

UPDATE employee
SET birth_date = ADD_MONTHS(birth_date, 119)
WHERE emp_id = 4789;

HNuorga Tpebyercs 400aBUTH HHTEPBAJ BpeMEHHU K OIIpeieIeHHONI AaTe, Ipn
STOM H3BEeCTHA KOHeUYHAas JaTa BRIIOJHEHHNsI, HO HEU3BECTHO, CKOJLKO JHEeH
0CTAJIOCh 0 5TOH AaTwel. Hanpumep, KINeHT 6aHKA PerHCTPUPYETCS B ceTe-
BO# 0AHKOBCKOI cHUCTeMe U NJIaHUDPYEeT IepeBoJ Ha KOoHel MecAlla. BMecTo
TOTO YTOOBI IHCATh KAKOU-TO KO/, ONPEeJAeIsAOIIHHA TeKYIIIUA MecsI] X BbI-
YHCATIOOTAH KOJIUYECTBO JHEH B 9TOM MecsIoe, MOYKHO BHI3BATh DYHKITHIO
last_day() (mociemHHUIi AeHB), KOTOpasa cleyaeT Bcio pabory (u MySQL,
u Oracle Database BrmrodaroT dpyuxnnn0 last_day(); B SQL Server comoc-
TaBUMOH (GyHKIHUH HeT). Eciiu KIHWEHT 3ampalinuBaeT IepeBoa 25 MapTa
2005 roga, nocneHUH AeHL MAapTa MOXKHO HAaHTH CIeAYIOIIHUM 00pasoM:

mysql> SELECT LAST_DAY('2005-03-25");

e +
| LAST_DAY( 2005-03-25") |
e +
| 2005-03-31 |
e +

1 row in set (0.04 sec)
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HesaBucumo oT TOoro, npegocTaBiseTcd JU 3HaUYeHUe TUNa date uaum date-
time, dyERIUA last_day() Bcerga BosBpamlaeT 3HaueHUe Tumna date. Xord,
MOJKET OBITh, U He 3aMeTHO, UTO 9Ta GYHKIUA CYIIIeCTBeHHO YKOHOMUT Bpe-
Msi, HO ecJIu TpebyeTcs HaliTH mocaefHUH TeHb (DeBpassa U AJIS 9TOTO BHIAC-
HUTH, BUCOKOCHBIH 9TOT I'OJl UJIU HET, JJOTUKA BEIYHUCICHUA MOKET ObITH J0-
BOJIBHO CJIOKHOM.

Emre ogna BpeMeHHass QYHKINUSA, BO3Bpallaoilasa JaTy, IpeodpasyeT 3HaA-
yeHMe TuUOa datetime m3 oAHOTO BpeMeHHOrO Iosca B Apyroii. Iaa storo
MySQL Brmrodaer ¢pyarnuo convert_tz(), a Oracle Database — @pyurmuio
new_time() (HoBoe BpeMsi). Hanmpumep, ecau TpebyeTcsa mpeodpas3oBaTh Te-
KyImiee mecTHOE BpeMs B UTC, Mo:KHO caeaTs cileayioiee:

mysgl> SELECT CURRENT_TIMESTAMP( ) current_est,
->  CONVERT_TZ(CURRENT_TIMESTAMP( ), "US/Eastern’, 'UTC") current_utc;

e e +
| current_est | current_utc |
e e +
| 2005-04-18 21:23:25 | 2005-04-19 01:23:25 |
e e +

1 row in set (0.50 sec)

dra (I)yHRIII/IH O4Y€Hb IT0JIE3HA IIPH IIOJIYYEHHU N JaT U3 APYIUX 9aCOBBIX I10A-
COB, OTJIMYHEIX OT TOI'O, B KOTOPOM XPDAaHUTCA fasa AaHHBIX.

BpemeHHble hyHKLUN, BO3BpaLLaloLNe CTPOKN

BonpmiuHCTBO BpeMeHHBIX (DYHKIINUI, BO3BPAMIAIOIUX CTPOKOBBIE 3HAUE-
HUA, UCTIONBIYIOTCA IJIA MOJYUYeHUA OTAeIbHON YaCTU JaThl UJIW BPEMEHU.
Hanpumep, MySQL BrItodaeT dyHEKIHIO dayname() (HasBaHue AH:), OMpe-
IeA0NIVIO, Ha KaKOol IeHb HeJleJId IPUXOAUTCA O peieleHHAA AaTa:

mysql> SELECT DAYNAME( '2005-03-22");

o +
| DAYNAME( 2005-03-22") |
o +
| Tuesday |
o +

1 row in set (0.12 sec)

B MySQL MHoro Takux GyHKINIH, TPpeAHASHAUYEHHBIX AJId U3BIeYeHUA UH-
dopmanum u3 3HaYEHUHU AAT, HO A PEKOMEHAYIO IOJb30BaThcA MYHKITUEH
extract() (U3BIEYD), TOCKOJbKY IPOIIe 3alIOMHUTH HECKOJHKO PA3HOBU/I -
HOCTel OHOU PYHKIIUU, YeM AeCATOK pas3HbIX @yHKO M. Kpome Toro, ext-
ract() sBIsAeTcs dacTbio craEgapra SQL:2003 m 6nima peaiusoBaHa He
TonbKO B MySQL, o u B Oracle Database.

g onpesesieHUA NHTEPECYIOIIEr0 3JIeMeHTa ATl PYHKIIUA extract() uc-
IONb3YEeT Te Ke TUNBl HHTEePBAJOB, YTO U (yHKIuUA date_add() (cM.
Tabx. 7.5). Hanpumep, ecnu U3 3HaueHUA THOa datetime Tpebyerca us-
BJIeYb TOJBKO I'of[, MOXKHO IIOCTYIIUTH TaK:
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mysql> SELECT EXTRACT(YEAR FROM '2005-03-22 22:19:05');

o +
| EXTRACT(YEAR FROM "2005-03-22 22:19:05") |
o +
| 2005 |
e +

1 row in set (0.02 sec)

v

[ B SQL Server HeT peammusanuu extract(), HO ecThb QYHKIIHA date-
s part() (uacTh gaTel). BOoT KAK MOHO M3BJeUYb IoJ U3 3HAUEHUA (a-
o &= tetine c momompio datepart():

1
SELECT DATEPART(YEAR, GETDATE( ))

BpemeHHble ¢pyHKLUN, BO3BpaLLatoLlme yncna

Panee B 9To# riaBe OblJIa IpeAcTaBiIeHa DYHKIIAS, HCIOJIb3yeMad JAJs A0-
0aBJeHUs 3aJaHHOTO WHTEPBAaJa K 3HAYEHHUIO JaThl U (DOPMHUPYIOIAs, Ta-
KnM 0o0pa3oM, Apyryio Aaty. Ipyras paconpocTpaHeHHas onepaIus Ipy pa-
60Te ¢ JaTaM# — ONpefieSieHde KOJIHYecTBa HHTePBaJIoB (AHel, HeJeNb, JIeT)
mexnc0y nByMsa partamu. MySQL BKIOYaeT mpeJHa3HAYEHHYIO [JS 3TOTO
dbyrsrnuo datediff(), koTopas Bo3BpamiaeT KOJIAYECTBO IOJIHBIX JHEH Me-
KAy ABYMs aaTamu. Hanpumep, 4ToOBI Y3HATH, CKOJNBKO AHEH OYAYT mIpo-
JMOJKATHCA IIIKOJIbHBIE KAHUKYJIBI 3TUM JI€TOM, MOYKHO cAeJaTh TaK:

mysql> SELECT DATEDIFF('2005-09-05", '2005-06-22");

o +
| DATEDIFF( 2005-09-05", "2005-06-22") |
o +
| 75 |
o +

1 row in set (0.00 sec)

Wrar, g0 61arononydHOro BO3BpAIleHUA JeTell B MIKOJIY MHE OPEICTOUT
75-1HeBHAasI NBITKA SAOBUTHIM ILTIONTOM, KOMapAHLIMHA YKYCAMU U pasdu-
TBIMH KoseHKaMu. PyHKIUA datediff() B cBOMX aprymMeHTax He YYUTHIBA-
eT BpeMs AHA. JlaxKe ecyin BKJIIOYATH BpeMs, 3a/laBasd AJid IePBOH JaThI Of-
HY CEKYHAY [0 IOJIYHOYH U AJIS BTOPOU JaThl OAHY CEKYHY ITOCJIE TOJIYHO-
49U, 5TU AAHHble HUKAK HE OTPAa3ATCs Ha BEIYUCIEHUAX:

mysql> SELECT DATEDIFF('2005-09-05 23:59:59", '2005-06-22 00:00:01");

o +
| DATEDIFF( 2005-09-05 23:59:59", "2005-06-22 00:00:01") |
o +
| 75 |
o +

1 row in set (0.00 sec)

Ecnmu mepecTaBUTh apryMeHTHI, ITOMECTHB MepBo# 6ojiee paHHIOIO AATY,
datediff() BepHeT OTpUIlaTeIbHOE YHUCIO:

mysql> SELECT DATEDIFF('2005-06-22', '2005-09-05");
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o +
| DATEDIFF( 2005-06-22", "2005-09-05") |
o +
| =75 |
o +
& .,
w¥ B SQL Server Toxke ecTb pyHKIMA datedif (), Ho Goaee rudKas, yem
fs: a B MySQL. B Heil MOKHO 3aaBaTh TUII HHTEpBaJja (T. €. T'0l, MecAIl,

4 Aemb, 4yac), a He TOJAbKO BBIYUCAATH KOJUYECTBO JHEH MeIK LY JBYMII
*  pmataM¥. BoT Kak Ob1J OBl BHIIIOJIHEH IPe AR IYITNH TpuMep 1A SQL
Server:

SELECT DATEDIFF(DAY, '2005-06-22°,
"2005-09-05")

Oracle Database nmosBoJasieT onpeneasaTh YHCAO JHEH MeXIy ABYMS
JAaTaMM IPOCTHIM BRIUUTAHUEM OTHOM JAThI M3 IPYTOi.

dDyHKUUMN NpeobpaszoBaHUs

Panee B 5To#i rmaBe 6BLJIO MOKA3aHO, KAK HMCIOJb30BAaTh MYHKIIAO cast()
I71s1 Tpeobpa3oBaHUS CTPOKHW B 3HAYeHHe TUIa datetime. XoTa y Bcex cep-
BepoB Bl ecTh cobcTBeHABIe DYHKOIAH OpeobpasoBaHusi JTaHABIX U3 OJHOTO
THUIA B APYTOH, s PEKOMEHIYIO HCII0JIb30BaTh QYHKIUIO cast(), BKIYEH-
HYI0 B cTargapT SQL:2003 u peanuszoBannyio B MySQL, Oracle Database
u Microsoft SQL Server.

IIpumMeHsasa GYHKIAIO cast (), HeobXO0AUMO 3a7aTh 3HAUYEHHUE UJH BRIPaKe-
HUe, KJIYEeBOe CJIOBO aS W THII, B KOTOPBIHA AOJIKHO OBITH IpeodpasoBaHo
3HadYeHue. BoT mpuMep OpeobpasoBaHus CTPOKH B ITeJ0e:

mysql> SELECT CAST('1456328" AS SIGNED INTEGER);

o +
| CAST( 1456328 AS SIGNED INTEGER) |
o +
| 1456328 |
o +

1 row in set (0.01 sec)

IIpu npeo6pa3oBaHUHU CTPOKH B YHCTIO DYHKOHUA cast () IOObITaeTcs Opeob-
pPasoBaTh BCIO CTPOKY CJeBa HanmpaBo. ECIU B CTPOKE BCTPETHUTHCS JTIO00H
HEYHCJIOBOH CUMBOJI, TpeobdpasoBanue 6yaeT ocTaHOBIEHO 6e3 hopMupoBa-
HAS omMuOKu. PaccMOTPUM clIeAVIONIHA IpUMep:

mysql> SELECT CAST("999ABC111" AS UNSIGNED INTEGER);

o +
| CAST( 999ABC111° AS UNSIGNED INTEGER) |
o +
| 999 |
o +

1 row in set (0.00 sec)
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B gamHOM ciydae mpeo6pasyioTcs MepBble TpHU IIUMPEI B CTPOKe, BCe OC-
TaJbHEIE CHUMBOJBI CTPOKIM OTOpACHIBAIOTCS. B pesyiabTaTe MmojlydaeM 3HA-
gyeHHe 999.

Jmsa npeobpasoBauHusa CTPOKHU B 3HaUeHUe THUIA date, time mmu datetime mo-
HaAoOUTCA TPUAEPKUBATHCA (OPMATOB IO YMOJIIAHUIO I KaKI0T0 THIIA,
TIOCKOJIBKY IIEPeAATh CTPOKY (hopMaTa B pyHKITUIO cast () HeBo3MokHO. Ec-
U popMAaT CTPOKH JaThl HE COOTBETCTBYET IPUMEHAEMOMY IO YMOJIYAHUIO
(r.e. YYYY-MM-DD HH:MI:SS gna tunoB datetime), mpugerca npuber-
HYTH K Apyroi dyaKIuN, Hanpumep K GyHEImu MySQL str_to_date(),
ONUCAaHHON paHee B 9TOU IrIaBe.

YnpaxxHeHus

7.1

7.2

7.3

OTu ynpasKHeHUA TO3BOJAIOT IPOBEPUTH MOHMMAaHUE YUTATeNIeM HEeKOTO-
PBHIX BCTPOEHHBIX QYHKIIUI, YIOMSIHYTHIX B JaHHOH rmase. OTBETH IpHUBe-
JeHBI B npuiaoxkenuu C.

Hanumure sampoc, BosBpamfamomiuii ¢ 17-ro mo 25-#fi cMMBOJBI CTPOKU
"Please find the substring in this string  (Iloskamyiicra, HalifuTe IO -
CTPOKY B 9TOH CTPOKE).

Hanumure 3ampoc, Bo3Bpamiaioniuii abCcoMOTHYIO BeMTUuduHy u sHak (-1, 0
unu 1) uncaa -25,768 23. Tak:ke BO3BpaTHUTE YHCJIO, OKPYTJIIEHHOE IO COTHIX.

Hanumniure sampoc, BO3BpaIaOOinii TONBKO 3HAUEHHE Mecslla TeKyIeil
JaTHI.



FpynnupoBKa u arperarbl

OQO0BLIUHO JaHHBIE XPAHATCS ¢ CAMBIM HUBKUM YPOBHEM JAeTalnu3alui, KOTO-
PBIF MOXKET TOHaJ0OUTHCA KAaKOMY-T100 IT0JIb30BaTe 0 0a3hl JTaHHBIX. Keau
Yaxy (Chuck) amsa 6yxraarepckoro yuera TpedyeTcsa MoCMOTPETE ONeparuiu
ogHOTO KIueHTa, B BIl moykHa 66ITH TaOINUIIA, XPaHAMIAST OIePaIlui OTJeIhb-
HoTO KiameHTa. OfHAKO 5TO He 03HAYaeT, YTO BCe TTOJIb30BaTE U AOJIKHEI pa-
60TaTh ¢ JaHHLIMHU B TOM BH/e, B KAKOM oHH xpaHaTcs B BJ[. OcHoBHOe BHU-
MaHUe yAeJeHO I'PYINUPOBKE U arperupoBaHUI0 JaHHBIX, KOTOPbIe obecte-
YUBAIOT MOJH30BATENIM BO3MOKHOCTS paboTaTh ¢ JAaHHBIMU Ha GoJsiee BHI-
COKOM YPOBHE JeTaJnu3alliuu, 4eM TOT, C KOTOPHIM OHHU XpaHaTca B B]I.

MpuHUMNBI FPYNMPOBKU

HNuorga HeoOX0AMMO BBISIBUTEH B JAHHBIX HEKOTOPbIE TeHAEHIIHUN, UTO IIO-
TpedyeT OT cepBepa HEKOTOPOil TOATOTOBKHN JAHHBIX, IIPEXKAE 4eM MOXKHO
OyAeT MONYYUTh UCKOMBIE Pe3yabTaThl. HaopuMep, Bbl OTBedaeTe 34 OIlle-
panuu B 6aHKe U XOTelH Obl BEISICHIUTE, CKONTBKO CUETOB OTKPBIBAET KaXK-
Oblii onmepamuoHucT Danka. MokHO 65170 6BI CO3JATEH IPOCTON 3aIIpoC AIA
IpocMOTpa HeoOpaboTaHHBIX JaHHBIX:

mysgl> SELECT open_emp_id
-> FROM account;
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| 10 ]
| 10 ]
| 10 ]
| 10 ]
| 10 ]
| 10 ]
| 10 ]
| 13 ]
| 13 ]
| 13 ]
| 16 |
| 16 |
| 16 |
| 16 |
| 16 |
| 16 |

24 rows in set (0.01 sec)

B rabmrume account Bcero 24 CTpoOKH, TOSTOMY OTHOCUTEIHHO ITPOCTO YBU-
JIeTh, YTO CYEeTa OTKPBIBAJINCH YETHIPHMA COTPYAHUKAMHU U UTO COTPYAHUK
¢ ID 16 oTkpswIn miecTh cueToB. Ho Ana 6aHKa ¢ JecATKAMU COTPYAHUKOB
U TBICTYAMU OTKPHIBAEMBIX CUETOB STOT MOAXO] OKasalcsa Obl 0YeHb yTO-
MUTEIHHBIM U TOABEPKeHHBIM OITHOKAM.

BmecTo 5TOr0 MOXKHO ¢ TOMOIIHIO OJI0Ka roup by (PpyInupoBaTh II0) IOMPO-
cuTh cepBep BJl crpynnupoBaTh AaHHBIE. BOT TOT JKe 3ampoc, HO ¢ IpHUMeHe-
HHeM 0JI0KAa group by AJIs rpyIIHPOBKY JAaHHBIX 0 cdeTax mo ID coTpyaHuka:

mysgl> SELECT open_emp_id
-> FROM account
-> GROUP BY open_emp_id;

o +
| open_emp_id |
o +
| 1]
| 10 |
| 13 |
| 16 |
o +

4 rows in set (0.00 sec)

PesynbprTupytomuii Habop COAEP:KUT IO OJHOH CTPOKe AJA KasKAOTO OT-
JeTBHOTO 3HAUYEHUA CTOJOIa open_emp_id, 4To B pe3yabTaTe JaeT YeThIpe,
a He 24 CTPOKHU. ITOT Pe3yAbTUPYIOMUN Hab0p TOJTYIUICT MEHBIITUM, IO-
TOMY YTO KaKAbIH U3 YeThIPEX COTPYAHUKOB OTKPHII 60JBINTe OJHOTO cUe-
Ta. YTo65bI YBUAETDH, CKOJIBKO CUETOB OTKPHIJI KaK bl COTPYIHUK, B OJI0OKe
select MOXKHO TOJCYUTATH KOJUUYECTBO CTPOK B KaXKAOU I'PYIIE C IIOMO-
bIO azpezamHuoil pynrxyuu (aggregate function):

mysgl> SELECT open_emp_id, COUNT(+) how_many
-> FROM account
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-> GROUP BY open_emp_id;

o [ R +
| open_emp_id | how_many |
o [ R +
| 1 8 |
| 10 | 7|
| 13 | 31
| 16 | 6 |
I +

4 rows in set (0.00 sec)

ArperaTHas QYHKOUA COUNt () TOACYUTHIBAET KOJIUUIECTBO CTPOK B KaKAOIH
TPYIINEe, a 3Be30UKa TPeINHuCchIBAeT CePBEPY COCUNUTATE BCe CTPOKHU B TPYII-
me. CoueTanue 6J0Ka group by U QYHKIIHH 0000TIeHU count() mMO3BOIAET
dopMHUPOBATH UMEHHO Te JaHHBIE, KOTOPEIe TPeOYIOTCA AJIA OTBeTa HA IPHU-
KJIaAHOW BOIpoc, 0e3 HeoOXOAMMOCTH IIPOCMATPUBATH HeobpaboTaHHBIE
JaHHbIE.

ITpu rpynnupoOBKE MOMKET TOHATOOUTHCA OTPUIBTPOBATE U3 PE3YIBTUPYIO-
mero Habopa HeHY:KHBIe AaHHbIe, ONUPAaACh HA WH(POPMAIHIO TPYIN AAH-
HBIX, a He HeoO6paboTaHHBIX AAHHBIX. BIOK ¢roup by BBITIOJHSETCS 710CJ1e
BBEIUHCJIEHUS 6JOKA where, IOATOMY VCIOBUA (DUIBTPAIIUHN HeJIb3A A00aB-
JATH B 070K where. BoT, HampuMep, MOTBITKA OT(HUILTPOBATH BCEX COTPYI-
HUKOB, OTKPBIBIINX MEHBIIIE IATH CIETOB:

mysgl> SELECT open_emp_id, COUNT(+) how_many
-> FROM account
-> WHERE COUNT(*) > 4
-> GROUP BY open_emp_id, product_cd
ERROR 1111 (HY000): Invalid use of group function

ArperaTHy0 QYHKIIHIO count(*) HeJb3sd UCIOJIL30BATH B 6I0Ke where, To-
TOMY UTO Ha MOMEHT BEIUUCJIEHUS 6I0Ka where IPYIOEI emle He chopMupo-
BaHBI. BMeCTO 3TOTO MOXKHO IIOMECTUTH YCJIOBUA (DUIBTPAIUU TPYIIIBI
B 6J10K having. BoT mpumep Toro ke 3ampoca ¢ 6J10K0oM having:

mysgl> SELECT open_emp_id, COUNT(+) how_many
-> FROM account
-> GROUP BY open_emp_id
-> HAVING COUNT(+) > 4;

o [ R +
| open_emp_id | how_many |
o [ R +
| 1 8 |
| 10 | 7|
| 16 | 6 |
o [ R +

3 rows in set (0.00 sec)

Tpynnsl, comepskaliue MeHBINE MATH SJIE€MeHTOB, ObIIN OTHUILTPOBAHEI
¢ IOMOTIIBI0 OJIOKA having, W Temeph Pe3YJIbTUPYIONINA HabOp BKJIOYAET
TOJBKO COTPYAHUKOB, OTKPBIBIIUX OATH UJIH H0Jiee CUeTOB.
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ArperaTHble ¢pyHKLUN

ArperaTHble QYHKIIUU OCYINECTBIAIOT ONPEAETIeHHYIO OePalluio Hajl BCe-
MU CTPOKAMHU I'PYONOEI. XOT V BeexX cepBepoB BJI ecTh cobeTBeHHBIE HAOO-
PBI CIeNMHNaTU3UPOBAHHBIX arperaTHbIX QYHEKINI, 00JBIIUHCTBOM U3 HUX
peasn30BaHbI CIAEAYIONINe O0Ie arperaTHble QYHKITHHN:

Max ()

Bossparniaer MmakcuMaIbHOE 3HAUEeHMe U3 Habopa.
Min()

Bossparmniaer MuEuMaIbHOE 3Ha4YeHe U3 Hadopa.
Avg()

Boassparaer cpeatee sHadenne Hadopa.
Sum()

Bossparfaer cymMMy 3HadeHuii us Hadopa.
Count()

BosBpaniaeT KoJIU4YeCcTBO 3HAYEHUH B Habope.

Bor sampoc, ncnoabp3yoniui Bce oOBIYHBIE arperaTHble GYHKIIUY AJA aHAa-
JTu3a JOCTYIHBIX OCTATKOB (available balance) Bcex TeKymux cueToB:

mysql> SELECT MAX(avail_balance) max_balance,
-> MIN(avail_balance) min_balance,
-> AVG(avail_balance) avg_balance,
-> SUM(avail_balance) tot_balance,
->  COUNT(+) num_accounts
-> FROM account
-> WHERE product_cd = 'CHK';

o o - o - o - [ R +
| max_balance | min_balance | avg_balance | tot_balance | num_accounts |
o o - o - o - [ R +
| 385527.05 | 122.37 | 7300.800985 | 73008.01 | 10 |
o o o - o - [ R +

1 row in set (0.09 sec)

PesyapTaTsl 5TOr0 3aIpoca coolIaT O TOM, UTO 3 JeCATH TeKYIIuX cue-
TOB TabGMUIIBI aCCOUNT MaKCUMANbHBIN ocTaTOK cocTaBiseT 38 552,05 gox-
JapoB, MUHMMANbHEIN ocTaTox — 122,37 moanapoB, cpedHU# OCTATOK —
7 300,80 monmapos, a 00miuii ocTaTokK (0ajaHC) IO BCEM AeCATH cUeTaM —
73 008,01 mommapos. Hazmeroch, Temepb POJb JaHHBIX arperaTHBIX QYHK-
muii BaM sICHA; BO3MOXKHOCTU IPUMeHeHUA »TUX QYHKIUHA moapobHO pac-
CMOTPEHEI B CIeAVIONINX pasaenax.

CpaBHEHVIe HesABHbIX U AABHbIX rpynn

B mpeapiaynieM mpuMepe Bce 3HaUeHUS, BO3BpamniaeMble o 3ampocy, Gop-
MUDPYIOTCSA arperaTHoi GyHKIIUeH, a caMu arperaTable QYHKITUN TPUMeH I-
I0TCA K I'DYIINe CTPOK, ONpeAeseHHON ycimoBueM duimbrpanuu product_cd =



ArperaTHble GyHKLMM 157

"CHK'. ITockonbKY 6JI0K group by OTCYTCTBYeET, UMeeTCA eUHCTBeHHAA He-
A6HAsA TPYINA (Bce BO3BPAIleHHBIE 3aTPOCOM CTPOKH).

Oaueaxo B GOJBITMHCTBE CIYyUYaeB MOTpedyeTcd NU3BIEKAaTh U APYTHe CTOJIOIEI,
a He TOJIbKO c)OPMUPOBaHHBIE aTrPEeraTHRIMU QYHKIUAMU. UTO eciu, K IpHu-
Mepy, 3aCTABUTDH IPEABIAYIINAI 3aTTPOC BEITTOMHUTE STH K€ IIATH arperaTHbIX
GOYHKTUH I8 KaKA0TO TUIIA CUETOB, 4 He TOJIBKO MM TeKyIux cueToB? s
TAKOT0 3aIpoca MPUILIOCH OBl U3BJIEKATH CTOJNOEIT product_cd B JOTIONTHEHUIE
K cTOJOIIaM, cOOPMUPOBAHHEBIM IATHIO arpeTaTHBIMU QYHKITUIMIUA:

SELECT product_cd,
MAX(avail_balance) max_balance,
MIN(avail balance) min_balance,
AVG(avail balance) avg_balance,
SUM(avail_balance) tot_balance,
COUNT(*) num_accounts

FROM account;

OaHAKO ecJU OONBITATHCS BBRIIOJHUTL STOT 3aIlpoc, OYAeT IoJydeHa cie-
OYIOM[ada omIndKa:

ERROR 1140 (42000): Mixing of GROUP columns (MIN(),MAX(),COUNT( ),...)
with no GROUP columns is illegal if there is no GROUP BY clause

Xorsa ansa paspaboTuynKa OYEBUIHO, YTO OH X0UeT IPUMEHUTDH arperaTHbie
GOYHKIINE K MHOMKECTBY CUETOB KaiKAOTO THUIA, BHIABIEHHOTO B TaOJHIlE
account, 3TOT sampoc gaeT ¢60if, TOTOMY UTO He OBLI A6H0 3aJ]aH CII0CO0 IPYII-
TUPOBKHW MaHHBIX. ClegoBaTelbHO, HEOOXOAUMO M00AaBUTH OJOK Jroup Dy
U OTIPEJeSUTh B HeM I'PYIONY CTPOK, K KOTOPOH cleAyeT IPUMEHATH arpe-
raTHble QYHKITUN:

mysqgl> SELECT product_cd,

-> MAX(avail_balance) max_balance
-> MIN(avail_balance) min_balance
-> AVG(avail_balance) avg_balance
-> SUM(avail_balance) tot_balance
->  COUNT(*) num_accts

-> FROM account

-> GROUP BY product_cd;

o [ R, o [ S [ R [ R +
| product_cd | max_balance | min_balance | avg_balance | tot_balance | num_accts |
o [ R, o [ S [ R [ R +
| BUS | 9345.55 | 0.00 | 4672.774902 | 9345. 55 | 2 |
| CD | 10000.00 | 1500.00 | 4875.000000 | 19500.00 | 4
| CHK | 38552.05 | 122.37 | 7300.800985 | 73008.01 | 10|
| MM | 9345.55 | 2212.50 | 5681.713216 | 17045.14 | 3
| SAV | 787.77 | 200.00 | 463.940002 | 1855.76 | 4
| SBL | 50000.00 | 50000. 00 | 50000. 000000 | 50000.00 | 1
o [ R, o [ S [ R [ R +

6 rows in set (0.00 sec)
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Ecnu ecTh 610K group by, cepBep 3HAET, YTO cHAYAJa HAJO CTPYINIHUPOBATH
CTPOKH C OJWHAKOBLIM 3HAUEeHUEM B cTONOMe product_cd, a 3aTeM ImpuMe-
HUTH OATH aTPEraTHBIX GYHKIUH K KasKI0H U3 IITecTH Py .

Mopcuer YHUKallIbHbIX 3Ha4YeHnN

ITpu mcmoab30BaHUU GYHKIIUU COUNt() AJA ompeleeHUA YHCIA YIEHOB
B KasKA0I T'PYIIe CYIIecTBYET BLIOOD: MM TIEPECUYUTATH 6Ce UJEeHBI TPYII-
IIBI, UJIU IIOCUYUTATEH TOJBKO YHUKAAbHbie (distinct) 3HaUeHUA cTONOOA U3
BCeX YJIEHOB I'PYIILI. PaccMOTpHUM, HaTpUMeD, CIeAYVIONIne TaHHEBIE, KOTO-
PHIMH TOpeACTaBIEHBl COTPYAHUKIM, OTBETCTBEHHEIE 34 OTKPBITHE KasKIO0TO

c4yerTa:

mysqgl> SELECT account_id, open_emp_id

-> FROM account

-> ORDER
o __
| account_id
o __
8
9
10
12
13
17
18

o __
24 rows in se

BY open_emp_id;
Fomm e +
| open_emp_id |

+
|
|
|
|
|
|
|
|
|
| 10
|
|
|
|
|
|
|
|
|
|
|
|
|
|

o +
t (0.00 sec)

Kar BugnuTe, Bce MHOXKECTBO CUETOB OBIIO OTKPBHITO YETHIPHMS PA3HBIMU
corpyarukamu (¢ ID =1, 10, 13 u 16). JonycTum, XodeTcsd TOACUUTATH
YHUCJIO OTKPBIBIIUX CYETA COTPYAHHKOB — He BPYYHYIO, 4 C IIOMOIMILIO 34-
npoca. Ecau g cronbmy open_emp_id IPpUMeHUTEH QYHKIHIO count(), YBUIUM
CIIeAVIONINEe PEe3YIbTAThI:
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mysgl> SELECT COUNT(open_emp_id)
-> FROM account;

S +
| COUNT(open_emp_1id) |
S +
| 24 |
S +

1 row in set (0.00 sec)

B sToM cayuae cromber open_emp_id 3amaH Kak cToa6eI, KOTOPHIH JOJKeH
OBITH TepecuuTat. IIpu 5TOM TONYUYEHHBIH pe3yabTaT HUUYEM He OTJIHUYaeT-
csd OT pe3yJabTaTa BHINOMHEeHUA QyHKIHHA count(*). Ecam Tpebyerca mon-
CUNUTATh JHUKAJLbHblE 3HAYEHNA B I'PYyNIe, a He IPOCTO IIepecUYuTaTh YUCJIo
CTPOK B Hell, HY’KHO YKa3aTh KJIUYeBoe ¢JI0Bo distinct:

mysgl> SELECT COUNT(DISTINCT open_emp_id)
-> FROM account;

b +
| COUNT(DISTINCT open_emp_id) |
b +
| 4|
b +

1 row in set (0.00 sec)

CiemoBaTeJbHO, €CJN 3aJaHO KI0UYeBoe ¢JoBo distinct, dyHKIES count()
IPOBEPUT 3HAUEHHE CTOJOIMA AJIA KaXKIOro UJeHa I'PYINEI, a He IPOCTO
OOACUYNATAET UNCJIO 3HAUEeHUH B Hel.

Ncnonb3oBaHune BprEl)KEHI/II?I

B xauecTse APryMEeHTOB arperaTHblxX (I)yHRIII/If/'I BbI MOXKeTe NCII0JIB30BaThL HE
TOJBKO CTOJI6LIBI, HO 1 CO3JAaHHBIE BaAMHU BEIDAXKCHUA. HaHpHMep, Tp66YET'
cs HAHTHU MaKCHUMaJbHOE 3HaYeHNe OTJI0KEeHHBIX BKJIAAOB IIO BCEM cUeTaM,
KOTOPO€ BhIYHUCIIAETCA IIYTEM BhIYUTAHUA AOCTYIIHOI'O OCTATKA U3 OTJIOXKEH -
HOTI'O OCTaTKa. C,Z[e.TIaTB 9TO MOXXHO ITIOCPEACTBOM CJIEOYIOIIEro 3ampoca:

mysql> SELECT MAX(pending_balance - avail_balance) max_uncleared
-> FROM account;

[ +
| max_uncleared |
[ +
| 660.00 |
[ +

1 row in set (0.00 sec)

B marmHOM mpHMepe UCIOJIb3YeTCs JOBOMIBHO IPOCTOE BBIpaKeHUe, HO IPHU-
MeHsieMble B KaUecTBe apryMeHTOB arperaTHBIX GYHKINH BHIPaKeHUsT MO-
TYyT OBITH HACTONBKO CJIOKHBIMHU, HACKOJBKO STO HYKHO, M BO3BpAIaTh
YIUCJIO0, CTPOKY UaH AaTy. B raase 11 6yaeT mokasaHo, KaK ¢ TOMOMIHIO BEI-
PaKeHUs Case W arperaTHHIX QYHKITHHA MOKHO YIPAaBIATh MoOaJaHueM UIn
HeTomagaHneM KOHKPeTHOHN CTPOKY MO JeficTBHe arperaTHo OyHKITHH.
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O6pabortka 3HayeHun Null

IIpu arperupoBaHuu, A4 U IPU BEIYUCIEHUN THO00T0 YMCIEHHOTO BhIpaxKe-
HUs, BCerJa caeayeT YIUTHIBATD BIUAHNAE 3HAUYEHHUS nUll Ha pe3yabTaT BhI-
yucaeHud. a9 UAI0CTpanu co3AaluM IPOCTYIO TabMUIy AN XpaHeHUu I
YHCJIOBBIX JAHHBIX U 3aI0JHAM ee HaGopowm {1, 3, 5}:

mysql> CREATE TABLE number_tbl
-> (val SMALLINT);
Query OK, 0 rows affected (0.01 sec)

mysgl> INSERT INTO number_tbl VALUES (1);
Query OK, 1 row affected (0.00 sec)

mysgl> INSERT INTO number_tbl VALUES (3);
Query OK, 1 row affected (0.00 sec)

mysgl> INSERT INTO number_tbl VALUES (5);
Query OK, 1 row affected (0.00 sec)

PaccMoTpuM cIeAyIoONiuii 3a0poc, TPUMEHSIIONTHHA OATh arperaTHBIX QYHK-
nuii ¥ 3ToMy Habopy YHnce:

mysgl> SELECT COUNT(+) num_rows,
->  COUNT(val) num_vals,
->  SUM(val) total,
->  MAX(val) max_val,
->  AVG(val) avg_val
-> FROM number_tbl;

[ [ [ [ — [ — +
| num_rows | num_vals | total | max_val | avg_val |
[ [ [ [ — [ — +
| 3| 3| 9| 5| 3|
[ [ [ R +

1 row in set (0.00 sec)

Kak u cremoBaso oKHUIaTh, Pe3yJIbTaThl TAKOBBI: M count(*), u count(val)
BO3BpaNIalmT 3HadYeHUe 3, sum(val) — 3HageHHe 9, max(val) — 5, a avg(val) — 3.
Teneps J06aBUM B TAOJIHUITY number_tbl 3HaYeHM]e nUll ¥ BHIIOJIHUM 3aTIPOC
elle pas:

mysgl> INSERT INTO number_tbl VALUES (NULL);
Query OK, 1 row affected (0.01 sec)

mysgl> SELECT COUNT(+) num_rows,

->  COUNT(val) num_vals,

->  SUM(val) total,

->  MAX(val) max_val,

->  AVG(val) avg_val

-> FROM number_tbl;
Fommmm o Fommmmm o Fommmmo Fommmm oo Fommm oo +
| num_rows | num_vals | total | max_val | avg_val |
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oo oo oo oo o +
1 row in set (0.00 sec)

Haxe mpu mobaBieHUW B TAOMUOy 3HadeHUa null dyERIUET sum(), max()
u avg() BO3BpAIIaioT Te Ke 3HAUeHU:A; 9TO 03HAUAET, YTO OHU UTHOPUPYIOT
Bce BeTpedaloniuecd 3HadeHuA null. @yEROUMA count(*) Temepb BO3BpAIIaeT
3HaUYeHUeE 4, YTO ABJIAETCI TPABUJIbHBIM, TOCKOJIBKY B Tabmume number_tbl
4eThIpe CTPOKH, TOTAAa Kak QYHKIOUA count(val) mo-nmpeskHeMY BO3BpariaeT
3HadYeHUe 3. PagHUIa B TOM, 4TO GYHKIOHUA count(*) cuuTaeT CTPOKHU U II0-
B9TOMY He O/ Bep;KeHa BAUAHUIO 3HAYeHUH null, coaep:Kamuxca B CTPOKE.
A BOT dDyHKIUA count(val) cumMTaeT 3HaieHUA B CTOJOIE val, mpomycKas
BCe BCTpedarwIiuecsa 3HadeHusa null.

dopmuposaHue rpynn

Mamno xoro 3auHTEepecyoT Heob6paboTaHHbIE fAHHBIE; TEM, KTO 3aHUMAETCS
aHaIu30M, TTOTPedyioTca oOpaboTaHHbIe AaHHBIE, IPUBEIeHHBIE K BUAY,
HauboJee COOTBETCTBYIOMEMY UX HY:KAaM. Cpeau oOBIYHBIX IPUMEPOB Ma-
HUNYJIATAHR ¢ TaHERIMU MOXKHO Ha3BaTh:

e @opMupoBaHUE OOIMX TOKasaTelell AJaa reorpaduuecKoro permoHa,
Hampumep o0mIui 00beM mpoaask mo Espore.

¢ DBriapieHUe 3KCTPEMYMOB, HanpuMep Jydmuil npoaaser 2005 roaa.

4 OHpe,Z[eJIEHI/Ie IIOBTOPAEMOCTH, HAIIPUMED YHCJIO HOBBIX CUE€TOB, OTKDBI-
ThIX B KaXXJO0M OTJIEJI€HNN.

YT06HI OTBETHUTH HAa 3aTIPOCHI HOAOOHBIX TUIOB, BAM MOTPe6yeTCs MO POCUTD
cepBep B/l crpynnupoBaTh CTPOKH IO OJHOMY WM 60Jee cTON6IIaM UK BbI-
paxkenuaMm. Kax yike 6BLTI0 TOKA3aHO B HECKOJIbKMUX MPHUMEpax, MeXaHu3-
MOM TPYINUPOBKU AAHHBIX B paMKaX 3ampoca sBaseTcsd OJOK group by.
B sTOM paszaese paccMaTpHUBaIOTCA PYNNHUPOBKA MJaHHBIX HO OJHOMY WU
60Jiee cTOJIOIMaM, TPYINIUPOBKA JaHHBIX ¢ TOMOIIBIO BRIpaskeHuit u GopMu-
poBaHUe 0006MIeHNH B paMKaX I'PYIIIIEI.

MpynnupoBka no ogHoMy cTonouy

DopMupoBaHTe TPYINEI 10 OJHOMY CTOJOIY — caMblil TpocToi u Hauboree
pacOpocTpaHeHHBIH Tul rpynnuposku. Hanpumep, ecniu Tpedyerca HaliTu
obmue ocraTru (total balance) ansa Bcex TUIIOB c4eTOB, HYKHO BCETO JIUIIE
IIPOBECTH IPYIIUPOBKY IO CTONOIY account. product_cd:

mysgl> SELECT product_cd, SUM(avail_balance) prod_balance
-> FROM account
-> GROUP BY product_cd;

9345.55 |
19500.00 |
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| CHK | 73008.01 |
| MM | 17045.14 |
| SAY | 1855.76 |
| SBL | 50000.00 |
N o +

6 rows in set (0.00 sec)

9TroT 3ampoc GOPMUPYET MIeCTh I'PYII, OO0 OAHON MJId KasKAOTO THUIIA cUe-
TOB, U 3aTeM CYMMUDPYeT AOCTYIIHBIE OCTATKH IO BCEM CTPOKAM B KasKIOH
Tpymme.

pynnupoBKa No HeCKONIbKUM cTon6uam

B HEeKOTOPBIX cAydasax MOKeT TOHaZOOUTHCSI cOPMUPOBATh I'PYINIEI, OX-
BATBIBAIOIIHE 0OoJlee ofHOTO cTONOIAa. PasBuBas TpeABIAYINHN OpUMED,
TIpeficCTaBUM, UTO TpebyeTcsa HAHWTH 00IIHe OCTATKY He TOJbKO 0 KaKIOMY
TUOY CUETOB, HO U IO OTALNEeHUAM (HaOpuMep: KakoB OOIIUH OCTaTOK s
BCeX TEKYIHX CUYeTOB, OTKDPHBITHIX B oTAermenmu Woburn?). Creayiomuit
TIpUMep IeMOHCTPUPYET, KaK 5TO MOXKET OBITH Pean30BaHO:

mysqgl> SELECT product_cd, open_branch_id,
-> SUM(avail_balance) tot_balance
-> FROM account
-> GROUP BY product_cd, open_branch_id;

| product_cd | open_branch_id | tot_balance |
o - R o +
| BUS | 2 | 9345.55 |
| BUS | 4 | 0.00 |
| CD | 1] 11500. 00 |
| CD | 2 | 8000.00 |
| CHK | 1] 782.16 |
| CHK | 2 | 3315.77 |
| CHK | 3 1057.75 |
| CHK | 4 | 67852.33 |
| MM | 1 14832.64 |
| MM | 3 2212.50 |
| SAV | 1] 767.77 |
| SAV | 2 | 700.00 |
| SAV | 4 | 387.99 |
| SBL | 3 50000.00 |
o - R o +

14 rows in set (0.00 sec)

OToT BapuaHT 3ampoca popMupyeT 14 rpynn, mo ogHOH AJIA KasKaoro obHa-
PYKEHHOTO B TabJMUIle acCOUNT coUueTaHUs THUIIA CYETOB U oTAeneHus. Croi-
6err open_branch_id mobaBmeH B 610K select, a TaKs ke BBeJeH B OJIOK group by,
TTOCKOJBKY OH W3BJeKaeTcA U3 TabMUIBl, a He GOpMUPYeTca arperaTHoi
dbyEKEIHEH.
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pynnupoBKa NocpencTBOM BblipaXKeHUN

Kpome cTon6moOB rpyINIHUpPOBKY JaHHBIX MOMKHO BBITOJHUTEH Ha OCHOBAHUU
3HAYeHU, CTeHePUPOBAHHBIX BEIDAKEHUAMHU. PacCMOTPHUM 3ampoc, KOTO-
pBIf TPYIIUPYET COTPYAHUKOB IO MOy Hauaja uX paboThHl B OaHKe:

mysql> SELECT EXTRACT(YEAR FROM start_date) vyear,
->  COUNT(*) how_many
-> FROM employee
-> GROUP BY EXTRACT(YEAR FROM start_date)
7777777777 +

T
| how_many |
[ S +
|
|
|
|
|
T

5 rows in set (0.00 sec)

OTOT 3ampoc AN TPYNIHUPOBKU CTPOK TaOGMUIIBI employee HMCIOJB3YeT AO-
BOJILHO IIPOCTOE BHIPAsKeHHEe, KOTOPOe ¢ MOMOMIbI0 GYHKIUN extract() us
Beceil JaTHI U3BJIEKAEeT TOJbKO 3HAUEHHUE Toa.

dopmupoBaHue 0606LeHNN

Panee B aToif T7I1aBe B pasfene «['pyOOIUpPOBKA MO HECKOJIBKUM CTOJIOIAM »
OBLT mOKAasaH OpuMep HOPMUPOBAHUA OOIIUX OCTATKOB CUETOB IO KaXKAO-
MYy THUOY CYETOB 1 OTAeeHni0. OfHaKO TONYCTUM, YTO KpOMe OBTITUX OCTAT-
KOB JJIsI KaXKAOTO COYETAHUS THUI CUETOB/OTAeNIeHe TPeOYeTCa MOJYUYUTH
U 0OTITHEe OCTATKH IO KAXKIOMY OTAEIbHOMY TUTY cU4eTOB. MOXKHO OBITIO OBI
BBITIOMIHUTH JOTOJHUTENbHBIH 3aTIPOC U O0beIUHUTD PE3YIbTATHI, UJIH 3a-
TPY3UTH PE3YJIbTATHI 3aIpoca B BJIeKTPOHHYIO TabJIUIly, WU CO3TATh Clle-
Hapuii Ha Perl unu Java-nporpaMmy, UJu TPUMeHUTD KaKoH-1rn60 ApyToi
MeXaHU3M AJA MOJyYeHUd AAHHBIX U OPOBENEHUA NOIMOJHUTENHHBIX BBI-
yucaeruii. Ho Bce-Takm mydIiie Bcero MCIoJb30BaTh BapuaHT with rollup
(c 060061IIeENEM), 3aCTABUB BBHITOJHUTE BCIO 5Ty pabory cepsep BJI. BoT us-
MeHeHHBIH 3apoc, HCIOMb3YIOM it with rollup B 6Ioxe group by:

mysqgl> SELECT product_cd, open_branch_id,
-> SUM(avail_balance) tot_balance
-> FROM account
-> GROUP BY product_cd, open_branch_id WITH ROLLUP

o - R o +

| product_cd | open_branch_id | tot_balance |

o - R o +

| BUS | 2 | 9345.55 |

| BUS | 4 | 0.00 |

| BUS | NULL | 9345.55 |
| |

11500.00 |
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| CD | 2 8000.00 |
| CD | NULL | 19500.00 |
| CHK | 1 782.16 |
| CHK | 2 3315.77 |
| CHK | 3 1057.75 |
| CHK | 4 67852.33 |
| CHK | NULL | 73008.01 |
| MM | 1] 14832.64 |
| MM | 3 2212.50 |
| MM | NULL | 17045.14 |
| Sav | 1 787.77 |
| Sav | 2 700.00 |
| Sav | 4 | 387.99 |
| Sav | NULL | 1855.76 |
| SBL | 31 50000.00 |
| SBL | NULL | 50000.00 |
| NULL | NULL | 170754.46 |
b b b +

21 rows in set (0.02 sec)

Teneps UMeeTcs ceMb JOIOJHATENIbHBIX PE3YIbLTATOB, 10 OJHOMY JIJI KA -
JIOTO U3 ITIeCTH PA3HBIX THIOB CUETOB, X OAUH — 06111asi cyMMa (AJ1s BceX TH-
moB c4yeToB). as mrectu 0006GIEeHWA IO THIOAM CYETOB CTONOGEIl open_
branch_id cofep»KHUT 3HaUeHHe NU1]l, IOCKOMBKY 0000IeHne OCYIIeCTBISIET-
cs1 IoO BceM oThAeseHuaM. Hampumep, B3TJISIHYB Ha CTPOKY # 3 pesyjbTarTa,
MOKHO 3aMETHUTH, 4TO Bcero no cueram BUS Bo Bcex OT/eIeHUAX BHECEHO
9 345,55 nonnapos. CTpoka HMTOTOBOH CYMMBI B 000HX CTOJOIax, prod-
uct_cd m open_branch_id, comep:kuT sHadyernue null. Ilocregnsasa cTpoka BbI-
XOIAHBIX MAHHBIX IOKasbiBaeT 001y cymmy 170 754,46 gonmapoB Aas
BCeX THUIOB CYETOB U BCEX OTAEJIeHUH.

ws ITpu paGore ¢ Oracle Database nyia BHIIOTHEENA 0000II[€eHUS TPUMeE-
. HseTCS HEMHOTO OTJIHYAIOIINca cuHETakcuc. Biaok group by us mpe-
wh ..

'.'J ABIAYVIITETrO 3arpoca IIpy NCII0Jb30OBaHUHN B Oracle BHITJIAOEN ORI TAK:

GROUP BY ROLLUP(product_cd, open_branch_id)
IIpenMyI11€CTBO 3TOTO CHHTAKCHCA B TOM, UTO OH II03BOJISIET BHIIIOJI-
HATHh O00OOITEeHUA AJ IIOAMHOMKECTBA CTOJDIOB B OJIOKe ¢roup by.
Hanpumep, ecau rpynnmupoBKa OCYIIECTBASETCSA IO cToabumam a, b
H C, MOXKHO OELJI0 OBl YKA3aTh, UTO CEPBEP JOMKEH IPOBOIUTH 00600~
ITeHUA TOJBKO IJIA b 1 C:

GROUP BY a, ROLLUP(b, c¢)

Ecin KxpoMe CYMMEI ITO THIIAM CYETOB TPeOyeTCs IOJACYUTATE CYMMY 110 KaiK-
JIOMY OT/AENeHUI0, MOXXHO UCIIOJIb30BATh BAPUAHT with cube, KOTOPBIH (hoOp-
MHUDPYET CTPOKHU CYMMEI IJIsSI 6C€X BO3MOXXHBIX COUETAHUUA I'DYNIUPYIOIIHX
cronbmoB. K coxkamnenuto, with cube Hegocrynern B MySQL Bepcun 4.1, HO
ecTb B SQL Server u Oracle Database. Bor npuMep HCIOJIb30BAHAS wWith
cube (s1 ybpas npuraaniesue mysql>, 4ToObI MOKa3aTh, UTO TOT 3aIpOC OKa
HeJb3s ocyIecTBUTh B MySQL):
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SELECT product_cd, open_branch_id,
SUM(avail_balance) tot_balance

FROM account

GROUP BY product_cd, open_branch_id WITH CUBE;

o g [ +
| product_cd | open_branch_id | tot_balance |
f BN S L SR SRR forsonnrsadng. +
| NULL | NULL | 170754. 46 |
| NULL | 1] 27882.57 |
| NULL | 2| 21361.32 |
| NULL | 3| 53270.25 |
| NULL | 4 | 68240.32 |
| BUS | 2| 9345.55 |
| BUS | 4 | 0.00 |
| BUS | NULL | 9345.55 |
| CD | 1] 11500. 00 |
| CD | 2| 8000.00 |
| CD | NULL | 19500.00 |
| CHK | 1] 782.16 |
| CHK | 2| 3315.77 |
| CHK | 3| 1057.75 |
| CHK | 4 | 67852.33 |
| CHK | NULL | 73008.01 |
| MM | 1 14832.64 |
| MM | 3 2212.50 |
| MM | NULL | 17045.14 |
| SAV | 1] 767.77 |
| SAV | 2| 700.00 |
| SAV | 4 | 387.99 |
| SAV | NULL | 1855.76 |
| SBL | 3| 50000.00 |
| SBL | NULL | 50000.00 |
o S [ +

25 rows in set (0.02 sec)

IIpuMeHeHHMe With cube JaeT Ha YeThIpe CTPOKH BOJIbITIe, UEM BEPCHUS 3aIpO-
ca ¢ with rollup, mo oZHOHA AJa Kaxkgoro w3 derbipex ID ormenenuii. Kax
U B caydae ¢ with rollup, sHayeHHUa null B cTonbie product_cd o603HAYAOT
TO, YTO IIPOU3BOJAUTCA CYMMHUPOBAHUE I10 OTAETEHUAM.

z \‘
[ ITpu pabote ¢ Oracle Database nnsa ykasaHHA Ha omepanuio cube
‘I_ TaKXe IIPpHMMEeHAEeTCA HEeMHOIO OTJII/If{aIOH_'[I/HL/'ICH CHMHTaKcHuc. Biaok
wh fL; group by ms mpeanlayIIero sanpoca Aaa Oracle BhIrasgen Obl TaK:

GROUP BY CUBE(product_cd, open_branch_id)

Ycnosus rpynnosoun ¢punbTpaummn

B rmaBse 4 O6n1TH OpeAcTaBIeHbl PA3IUYHBIE THIBI YCJIOBHN (DUIBTPAIlUHA
U TIOKa3aHo0, KaK UX MOXKHO HCIIOJIb30BaTh B 0J10Ke where. IIpu rpynnupoBKe
JaHHBIX TOXKE MOYKHO OPUMEHATH YCIOBUS (PUIBTPAOUHU K JAHHBIM N0CJLE
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(GopMHUPOBaHUS IPYNI. OTOT THUI YCJIOBUN DUIBTPAIINUA JONMKEH pacmosia-
raTbed B 6oKe having. PaccMOTpUM cieAyIONIUEA OPAMED:

mysql> SELECT product_cd, SUM(avail_balance) prod_balance
-> FROM account
-> WHERE status = "ACTIVE’
-> GROUP BY product_cd
-> HAVING SUM(avail_balance) >= 10000;

o - Foe +
| product_cd | prod_balance |
o - oo +
| CD | 19500.00 |
| CHK | 73008.01 |
| MM | 17045.14 |
| SBL | 50000.00 |
o R +

4 rows in set (0.00 sec)

B sTOM 3ampoce ABa ycI0BUA QUIBTPAIUA: OJAHO B OJ0KeE where (0OTCenBaroT-
cs HeaKTUBHEIE CUEeTa), a BTopoe B OJI0Ke having (oTcenBaroTesa cueTa BCexX
THAMOB ¢ 00MIAM AOCTYIHBIM ocTaTKoM MeHBbOIe 10 000 nomnapos). Takum
ob6pazoM, oAuH u3 PUIBTPOB BO3AeHCTBYET Ha JaHHBIE 00 TPYINHUDPOBKHA,
a Apyro#i — noc.ue cozganansa rpymnn. Ecau no omudke o6a puiIbTpa moMenie-
HBI B OJIOK where, BOSHHKAET caeAyioniast omubKra:

mysql> SELECT product_cd, SUM(avail_balance) prod_balance
-> FROM account
-> WHERE status = "ACTIVE’
->  AND SUM(avail_balance) > 10000
-> GROUP BY product_cd;
ERROR 1111 (HY000): Invalid use of group function

Hanapléi 3anpoc gan cOoi, TOTOMY YTO arperaTHYI0 (GOYHKITHIO HeNb3s
BKJIIOYATH B 0JI0K where. IlpuynHa B TOM, 4TO (GUIBTPEI 0JI10Ka 06pabaThiBa-
I0OTCsI 00 BHIIOJNHEHHUS TPYNIUAPOBKHU, IO3TOMY CEPBEpPY eIlle He JOCTYIHBI
Kakue-n1ub0 AeficTBUSA HaA TPYNIIAMH.

IIpu BBemeHUYM QUIBTPOB B 3a1POC, BKIAOYAIOIINI 6JI0K group by, He-

-@‘ 00X0IUMO TLIATEIBHO IPOAYMATh, K UeMY IPUMEHSIETCS (DHILTD —
K HeoOpaOOTAHHKRIM IAHHHIM (TOrZa OH OTHOCHTCA K OJIOKY where)
HJIN K CTPYNNHPOBAHHEIM JAHHHIM (B 3TOM CJy4ae OH OTHOCUTCS
K 610Ky having).

Onrako B GJI0K having MOKHO BKJIOUUTH arperaTHble GYHKIIUUA, He Iepe-
YHCJIeHHBIe B 6I0Ke select, KaKk MOKa3aHo HUMXKe:

mysql> SELECT product_cd, SUM(avail_balance) prod_balance
-> FROM account
-> WHERE status = "ACTIVE’
-> GROUP BY product_cd
-> HAVING MIN(avail_balance) >= 1000
->  AND MAX(avail_balance) <= 10000;
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1 row in set (0.01 sec)

IToT 3ampoc GopMUPYeET O0II[He OCTATKHM AJIS KasKJoro THUIa CUeTOB, HO ye-
JoBUe QUIAbTpANHUH OJI0KA having MCKJIKYAET BCe IPYIILI, MUHUMAJIbHBIH
ocTaToK KoTopblXx MeHbIne 1000 moimapoB miIm MaKCHUMAJbHBIH OCTATOK
KoTOpHIX 6oabirie 10 000 monnapos.

YnpaxxHeHus

8.1

8.2

8.3

ITpopaboraiiTe cneayoniue yopaKHeHNUs, YTOOBI IPOTECTUPOBATH MTOHUMA -
HUe IPYNIUPOBKY U arperaTeEbIX GyaERIUN SQL. OTBeTH NpUBEIeHEl B IPHU-
noxxeruu C.

CospgaiiTe 3anpoc s HOoAcCYeTa YKUCJIa CTPOK B TabauIle account.

HsmenuTe cBoii 3ampoc ms ynopaskHeHua 8.1 aja mojacdera 4yuMcja CUETOB,
UMeIOIUXCcA V KamJoro KianenTa. [[na xaxaoro kauernTa BeiBeguTe 1D Ku-
€HTa U KOJINYEeCTBO CUETOB.

HWsmeHnuTe 3anpoc U3 yopaskHeHUs 8.2 Tak, YTOOb B Pe3YIbTUPYIONINH Ha-
60D OBITH BKJIIOYEHBI TOMBKO KJINEHTHI, UMEOIe He MeHee ABYX CUeTOB.

8.4 (pononHUTenbHO)

Haiigure o6niuii fOCTYIHBIH OCTATOK IIO0 THUIOY CYETOB W OTAEIEHUIO, TAe
Ha KasKABIH TUN U OTAeeHUe IPUXOAUTCA OoJiee OMHOTO cUeTa. Pe3yabpTa-
THI JOJI3KHBI OBITH YOODPAAOUYEHBI MO O6IIeMYy OCTaTKY (0T HaubOJLIIETo
K HAUMEHBINEMY).



Nop3anpocsl

ITogzampockl — MOIHBIA MUHCTPYMEHT, KOTODBHIH MOKHO HCIOJB30OBATH BO
BceX YeThbIpex SQL-BeIpaskeHuAX AJs paboThl ¢ faHHBIMH. B 9Toii riaBe mo-
Ipob6HO paccMaTPUBAIOTCS MHOTHTE BAPDUAHTEI IPUMeHe U ToA3aIpoca.

YTo Takoe noasanpoc?

ITodsanpoc (subquery) — sT0 3anpoc, cojep:kamuiica B ipyrom SQL-BrIpa-
JKeHuu (Jajee s Ha3BIBAIO €T0 coOepocalum avipaxcenuem (containing sta-
tement)). Ilogsanpoc BcerAa 3aKJOUEH B KPYTJIble CKOOKM U OOBIYHO BHI-
TIOJHAETCS OO0 CoAepsKamiero BhIpaskenua. Kax u gwoboit apyroit sampoc,
TIOA3aIIPOC BO3BPATIAeT TabIUIy, KOTOPasa MOKET COCTOATD U3:

e OpaHOI CTPOKH ¢ OAHUM CTOJIOIIOM
¢ HeCKOIBKUX CTPOK C OAHUM CTOJIOIIOM
¢ HeCKOIBKUX CTPOK U CTOJIOIIOB

Tun BozBpaniaeMoi I0A3aIPOCOM TaOIUIIBI O PEaesieT, KAK MOMKHO ee IHC-
O0Jb30BaTh U KaKHe OIepaTophl MOJKHO IPUMEHATH B coAepsKaIieM BbIpa-
JKeHUHN AJIs B3auMoAeHcTBHU ¢ »Tol Tabnuneii. Ilo saBepIieEnu BbIMIOIHE-
HUA COAEPIKAIEro BbIpaskeHus TabMIUIlbl, BO3BpallleHHEIe JIOOBIM I0g3a-
IIPOCOM, BRITPYsKAOTCSA U3 naMaTh. Takum o6pasoM, moAz3anpoc JeificTByeT
Kak BpeMeHHAas Tabauna, o0iacmsio udumocmu KOTOpoil SABIAeTCA 8bipa-
senue (T. e. TIOCJIe 3aBePIIeHNUS BHITONMHEHUS BEIPAaKeHUsA CEPBEP BHICBO-
60sKAa€eT BCIO TaMATh, OTBeIEHHYIO IO Pe3YyJIbTaThl IoA3aIpoca).

IIpenwigyIiue rIaBel yiKe COAEPIKATN HECKOJIbKO MIPUMEPOB MOA3aIIPOCOB.
[ Havasa TpUBeAEM IIPOCTOHN TpuMep:

mysgl> SELECT account_id, product_cd, cust_id, avail_balance

-> FROM account

-> WHERE account_id = (SELECT MAX(account_id) FROM account);
Fommmm o Fomm e Fommm oo Fomm +
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| account_id product_cd

1 row in set (0.65 sec)

B sTOM mpuMepe moA3ampoc BO3BpamiaeT MaKCUMAaJbHOe 3HaUYeHNe CTOI0Ia
account_id Tabmumsl account. 3aTeM cofepsKaIiee BhIpasKeHUe BO3BPATIaeT
JaHHBIE IO 9TOMY cueTy. EcJu BO3SHUKAIOT KaKkue-HUOYIb BOIPOCH IO MO-
BOAY TOTO, UTO AeJaeT MOA3AIpPOC, MOMKHO BBEINTOJHUTHL €r0 OTAENbHO (0e3
cK000K) ¥ TOCMOTDPETh, YTO OH BO3BpalaeT. BoT moasanmpoc U3 IpeabIay-
IIero IpuMepa:

mysgl> SELECT MAX(account_id) FROM account;

o +
| MAX(account_id) |
o +
| 24 |
o +

1 row in set (0.00 sec)

HNrak, mogzampoc BO3BpAaIaeT OJHY CTPOKY 1 OAUH CTON0EI. DTO MO3BOJIA-
€T MCIOJb30BaTh €ro KaK OJHO U3 BhIPaKeHUH B YCJIOBUM PaBeHCTBa (eciu
OBl TOA3aTIPOC BO3BPAIIAJ JBe MU 00Jiee CTPOK, OH MOT OB CPABHUBAMbBCA
C 4eM-TO, HO He MOT OBl OBITH paéHblM UeMY-TO; 0oee TOoAPO6GHO 00 sTOM
mosike). B 9ToM cydae MOKHO B3ATH 3HaUYeHMWe, BO3BpaIiaeMoe I013alpo-
COM, W IOACTABUTEL €r0 B MPaBYI0 YACTh YCIOBUS PUIBLTPAIIUN B OCHOBHOM
3ampoce:

mysgl> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account a
-> WHERE account_id = 24;

o - [ R, o [ +
| account_id | product_cd | cust_id | avail_balance |
o - [ R, o [ +
| 24 | SBL | 13 | 50000.00 |
o - [ R o [ +
1 row in set (0.02 sec)

31ech yA0OHO MCIOJIB30BATH IOA3aIPOC, ITIOTOMY UTO OH IO3BOJIAET U3BJE-
KaTh HHOOPMAIIHIO O cUeTe ¢ HauOOMBIITUM MOPSIAKOBEIM HOMEPOM OJAHUM
3amIpocoM. B TpOTUBHOM cJydae IPHUIIIOCH 651 C TOMOTIIHIO OAHOTO 3aIpoca
TTONIYy4aTh MaKCUMAJBHBIH account_id u saTeM mucaTb BTODPOH 3ampoc s
BBIOOpa HEOOXOAUMBIX JAHHBIX U3 TaOMUIbBI account. Kak BB yBUAUTE, IO -
3aIpOCHl OJE3HBI U BO MHOTHUX APYTHUX CUTYAIIUAX U MOTYT CTATH OAHUM
U3 CAMBIX MOIITHBIX HHCTPYMEHTOB B BamieM Habope SQL-UHCTPYMEHTOB.

Tunbl nog3anpocos

Hapsaay ¢ pasauuusiMu, OTMeUeHHLIMI paHee OTHOCUTENbHO TUIIA BO3Bpa-
mmaeMoi moAsampocoM TabJIUME! (O4HA CTPOKa/OAUH cTOJ6eI, OAHA CTPO-
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Ka/HEeCKOJbKO CTOJOIIOB NN HECKOIBKO CTOIOIORB), €CTh U APYToil moKasza-
TeNlb, II0 KOTOPOMY MOXKHO AuddepeEnUpPoBaTh nogszanpockl. HexoToprie
IOA3aNPOCH MOJHOCTHIO CAMOJOCTATOUHEI (HA3BLIBAIOTCA HECBA3AHHbLMU
nodsanpocamu (noncorrelated subqueries)), Torna Kak APyTHUe CCHLIAIOTCA
Ha CTOJIOIIBI COEePIKAMIET0 BEIPAKeHUA (HAa3bIBAIOTCA CBA3AHHbIMU 1003a-
npocamu (correlated subqueries)). B HeCKONIBKUX CIEAYIOIIUX pasfgeiax
paccMOTpeHEl STHU ABa TUIA [IOA3aNPOCOB U IPUBeAEHLI Pa3HEIE ONEpaTo-
PBI, [I03BOJIAIOINE B3aMOeiCTBOBATE C HUMU.

HecBsizaHHbIe noasaripochbl

ITpuBegeHHbBIH paHee B 9TOH I'IaBe IPUMeED ABIAETCA HECBIBAHHBIM 0134~
npocoM. OH MOKEeT BBITTOJHATHCS CAMOCTOATENLHO U He UCIONb3yeT HUuUe-
TO M3 COAEPKATIeT0 BBIPAXKEHUsA. BONBITUHCTBO MOA3aIPOCOB SIBJIAIOTCS
HecBA3aHHBIMHU. TOMBbKO BEIpaXKeHUA Update uau delete 4acTO UCHOMB3YIOT
CBsA3aHHBIE TTOA3AMpPOCcHl (60Jsee MOAPOOHO 00 TOM MO3:Ke). Y IOMAHYTHIH
TIpuUMep He TOJbKO SIBJISIETCSI HeCBA3aHHBIM, HO ¥ BO3BpaIiaeT Tabaumny, co-
CTOSITIIYIO BCETO M3 OAHOI CTPOKU U OAHOTO cTonbma. Takoi Tun moasanpo-
ca Ha3bIBAETCA CKAAAPHbIM nodsanpocom (scalar subquery), U ero MOXKHO
TTOMEIIATE B JI00YI0 YaCTh YCJIOBUS, UCIOJIL3YIONIEr0 OOBIYHBIE OTIePATOPHI
(=, <, <, >, <=, >=). Cregyiomiue TpUMePH TOKA3HIBAIOT IPUMeHeHIIe CKa-
JSPHOTO MOA3aNpoca B YCIOBUU HepaBeHCTBA:

mysgl> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account
-> WHERE open_emp_id <> (SELECT e.emp_id
-> FROM employee e INNER JOIN branch b

-> ON e.assigned_branch_id = b.branch_id
-> WHERE e.title = "Head Teller' AND b.city = "Woburn');
o - [ R, o [ +
| account_id | product_cd | cust_id | avail_balance |
o - [ R, o [ +
| 6 | CHK | 3] 1057.75 |
| 7 | MM | 3] 2212.50 |
| 8 | CHK | 4 534.12 |
| 9 | SAV | 4 787.77 |
| 10 | MM | 4 5487.09 |
| 11 | CHK | 5 2237.97 |
| 12 | CHK | 6 | 122.37 |
| 13 | CD | 6 | 10000.00 |
| 15 | CHK | 8 | 3487.19 |
| 16 | SAV | 8 | 387.99 |
| 17 | CHK | 9 125.67 |
| 18 | MM | 9 9345.55 |
| 19 | CD | 9 1500.00 |
| 20 | CHK | 10 | 23575.12 |
| 21 | BUS | 10 | 0.00 |
| 23 | CHK | 12 | 38552.05 |
| 24 | SBL | 13 | 50000.00 |
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o o o S +
17 rows in set (0.00 sec)

IToT 3a1IpOC BO3BpAIllaeT JaHHBIE 10 BCEM CUYeTaM, KOTOPhIe OBIIN OTKPHI-
TBI OIEPAIMOHUCTOM OTAereHEnua Woburn, KOTOpbIi He SIBISETCS CTAPIINM
(mom3ampoc HammcaH B IIPEAIIOJOKEHWH, YTO B OT/JeJeHUW TOJBKO OAUH
crapiuii onepanuonuct). [logsanpoc B 5TOM OpuMepe HEeMHOTO CI0KHee,
4yeM B IpeAbIAYIIeM, — OH COefUHAET ABe TAOJIUNEl U BKJIOUYAET ABA YCJIO-
BudA punbrpanun. Ilogzanpocsl MOTYT OBITH IPOCTHEIME UJIH CIOXKHBIMU Ha-
CTOJIBKO, HACKOJIBKO TpebyeTcsa. OHU MOTYT MUCOONb30BATDL MIOOLBIE U3 BCEX
JOCTYIHBIX OJIOKOB 3ampoca (select, from, where, group by, having, order by).

Ecnu npw ucnonb30BaHUM B YCJIOBHM PaBEHCTBA MOA34IPOC BO3BPAIIAET
6oJee ogHOM CTPOKHU, Oy AeT chopMupoBaHa omudka. Hanpumep, ecau mpe-
OBIAYIITUE 3aTpOC U3MEHUTH TaK, YTOOHBI II0 TOABATIPOCY BO3BPAIATIUCEH 8CE
OmepamuoHUCTH OTAeNeHEna Woburn, a He TOIBKO cTapliuii, 6yaeT moy-
YyeHa CIeAYIONIasd OMuoKa:

mysgl> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account
-> WHERE open_emp_id <> (SELECT e.emp_id
-> FROM employee e INNER JOIN branch b
-> ON e.assigned_branch_id = b.branch_id
-> WHERE e.title = 'Teller’ AND b.city = "Woburn');
ERROR 1242 (21000): Subguery returns more than 1 row

Eciu BEITOIHUTE TONBKO IIoa3amnpoc, pe3yJbTaThl 6y,11y'1‘ TaKHUMM:

mysgl> SELECT e.emp_id
-> FROM employee e INNER JOIN branch b
-> ON e.assigned_branch_id = b.branch_id
-> WHERE e.title = 'Teller’ AND b.city = "Woburn’

o +
| emp_id |
o +
| 1|
| 12 ]
o +

2 rows in set (0.02 sec)

ITpuyuna c60sg OCHOBHOTO 3amIpoca B TOM, UTO BeIpaskeHue (open_emp_id) He
MOXKeT OBITh IpUpaBHeHo Habopy BeIpaskenuii (emp_id 11 u 12). Apyrumu
cJIOBaMH, €IUHUYHBIN 3JIEMEeHT He MOKeT IPUpaBHUBATHCA MHOKECTBY.
B cregyionieM pasgese BBl YBUAWUTE, KaK PEIIUTH 5Ty OpobiaeMy ¢ IOMO-
IR0 APYTOTO OIlepaTopa.

Moa3anpockl, Bo3BpallaloLLne HeCKOJIbKO CTPOK
M oauH ctonbeL,

Ecin IIoasanpoc Bo3BpaniaeT boiee O,Z[HOfI CTPOKH, €0 HeJb3s HCIIOJIb30-
BaTh KaK OAHY U3 gyacTrei YCJIOBUA PaBeHCTBa, YTO 1 OBLIO IIPOAEMOHCTDH-
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POBaHO IIPEABIAYVIIINM IIDUMEPOM. O,Z[HaRO €CTb YE€ThIPDE OOIIOJHUTEJIBbHBIX
olrepaTopa, II03BOJAIIINEe CTPOUTD YCJIOBHUA C II0A3alIPpOCAMU 9TUX TUIIOB.

OnepaTop in

Henwsa npupasnsams ofHO 3HaUeHNEe HA0OPY 3HaUYeHUI, HO MOXKHO IpOBe-
PHUTH HaJ UuYue STOTO 3HAUeHUA 8 Habope. Caeayooniuii npuMep, XOTd U 6e3
TToA3ampoca, MOKAa3bIBaeT, KaK MOKHO CO3JATh YCJIOBUE, HCIOIL3YIOIIee
omepaTop in (B) A MOKUCKA 3HAUYEHUA B Habope 3HAYeHUH:

mysgl> SELECT branch_id, name, city
-> FROM branch
-> WHERE name IN ("Headquarters’, ‘Quincy Branch');

[ S o= f +
| branch_id | name | city |
[ S o= f +
| 1 | Headguarters | Waltham |
| 3 | Quincy Branch | Quincy |
[ S o= f +

2 rows in set (0.03 sec)

B neBoii wacTu ycroBusa — BeIpaskeHue (CTONOEI name), a B IpaBoif 4acTu —
Habop cTpok. OmepaTop in mpoBepseT, HET JHU B CTOJOIE name oAHOIN W3 3a-
JaHHBIX CTPOK. Eciu ecTh, YCIOBIE BEITOIHEHO, ¥ CTPOKA J00aBIAETC B pe-
3ynbTUpyomuii Hadop. Takue sKe pe3yIbTAThHl MOKHO MOMYYUTE U ¢ TOMO-
160 ABYX YCJIOBUI pPaBeHCTBA:

mysgl> SELECT branch_id, name, city
-> FROM branch
-> WHERE name = 'Headquarters’' OR name = 'Quincy Branch';

[ S o= f +
| branch_id | name | city |
[ S o= f +
| 1 | Headguarters | Waltham |
| 3 | Quincy Branch | Quincy |

2 rows in set (0.01 sec)

s mabopa TOMBKO W3 ABYX BBIPAsKeHUI TaKoH MOAXOMA KasKeTcs pamuo-
HaJBHBIM, HO €CJIH B Habope JecATKH (MW COTHU, THICAYMU U T. I.) 3HaUe-
HU, 04eBUAHBIN BEIGOD — OJHO YCJIOBIE C OIIePaTOPOM in.

Hake mHOTAA cO37aBas BPYYHYIO HAOODHI CTPOK, AAT WU YUCEN AJA UC-
TTOJIF30BAHMSA B OMHOM U3 YacTell YCIOBUA, BEI Bee Ke IpeArIouTeTe GoOpMu-
poBaTh Ha0Op IpPH BHIDOJHEHHUH 3a0poca MOCPEACTBOM IIOA3ampoca, BO3-
BpaMiawIero ofHY Uru 6ojee cTpok. Creayiomniuii 3apoc HCIOIb3yeT oTle-
paTop in u mMoA3ampoC B IPaBOi YACTH YCIOBUSA PUIBTPAITAHN A TOTO, YTO-
OBl BEISIBUTH PYKOBOAAIMIUI cocTaB OaHKa:

mysqgl> SELECT emp_id, fname, lname, title
-> FROM employee
-> WHERE emp_id IN (SELECT superior_emp_id
-> FROM employee);
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[ - Fommmm o o +
| emp_id | fname | Iname | title |
[ - Fommmm o o +
| 1 | Michael | Smith | President

| 3 | Robert | Tyler | Treasurer

| 4 | Susan | Hawthorne | Operations Manager |
| 6 | Helen | Fleming | Head Teller

| 10 | Paula | Roberts | Head Teller

| 13 | John | Blake | Head Teller

| 16 | Theresa | Markham | Head Teller
[ - Fommmm o o +

7 rows in set (0.01 sec)

IToaszanpoc BosBpamiaerT ID BcexX COTPYAHWKOB, UMEIOMIUX KOTO-TO B IIOJ-
YHUHEHWUN, a OCHOBHOM 3aIpOC M3BJIEKAET AJS STHUX COTPYAHUKOB YeThIpe
cTonbma TabuIel employee. BoT pesyaIbTaTh moA3amIpoca:

mysqgl> SELECT superior_emp_id
-> FROM employee;

[ R R N

T S Y
DWW D DD

16

18 rows in set (0.00 sec)

Kax Bugute, ID HeKOTOPBHIX COTPYAHUKOB BCTPEUYAIOTCSA 10 HECKOJBKY Pas,
TTOCKOJBKY Y HUX 00Jee OJHOTO TOAYMHEHHOr0. JTO He OKa3bIBaeT Hera-
THUBHOI'O BJIIUAHUA Ha PEe3yJabTaThl OCHOBHOI'O 3aIIpoca, IOTOMY YTO COBEp-
IIeHHO HEeBAa’KHO, CKOJBKO pa3 BcTpedaercda ID coTpyaHUKa B pe3yJbTH-
pyroleM Habope moasamnpoca. KoHeYHO, eclIu Bac 0eCIOKOAT AYOIUPYIO-
e 3HAYeHWS B BO3BPAIIaeMoii moA3aIpocoM TabauIe, MOKHO J06aBUTH
B 6JIOK select moAsampoca KIodeBoe ¢IoBo distinct, HO 9To HUKAK He oTpa-
3UTCSA Ha PE3yJILTHUPYIONIeM Habope OCHOBHOTO 3ampoca.
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Mo:kHO TpOBEPATH He TOJMHKO HaIUduNe 3HAUeHUS B Habope 3HaAYeHHH, HO
U ero OTCYTCcTBHe. JleJaeTcs: 5TO ¢ TOMOMIBIO omlepaTopa not in (EeT B). BoT
IPYro# BapuaHT OpeABIAYINero 3aIpoca ¢ 0OIIepaTopoM not in BMecTo in:

mysqgl> SELECT emp_id, fname, lname, title
-> FROM employee
-> WHERE emp_id NOT IN (SELECT superior_emp_id
-> FROM employee
->  WHERE superior_emp_id IS NOT NULL);

[ Fomm e [ o +
| emp_id | fname | lname | title

[ Fomm e [ o +
| 2 | Susan | Barker | Vice President |
| 5 | John | Gooding | Loan Manager |
| 7 | Chris | Tucker | Teller

| 8 | Sarah | Parker | Teller

| 9 | Jane | Grossman | Teller |
| 11 | Thomas | Ziegler | Teller |
| 12 | Samantha | Jameson | Teller |
| 14 | Cindy | Mason | Teller

| 15 | Frank | Portman | Teller |
| 17 | Beth | Fowler | Teller |
| 18 | Rick | Tulman | Teller

[ Fomm e [ o +

11 rows in set (0.00 sec)

OTOT 3ampoc HAXOAUT BCEX COTPYAHUKOB, KOTOPhle HUKEM He PYKOBOISIT.
3aech moTpeboBasoch 106aBUTH B MOA3aIPOC YCIOBUE GUIBTPAIIUUT, YTOOBI
rapaHTHUPOBATH OTCYTCTBHUE 3HaUeHWUIT null B BoadBpaIaeMo# moa3aIpocoM
Tabnute. B ciaenayionieM pasfaene o6bACHAETCS, TO0UYeMYy B JaHHOM cIydae
TTOHAZOOUIICS STOT PUIBTP.

OnepaTop all

OmnepaTop in Hcmoab3yeTes AJA TOUCKA BEIpasKeHuA B Habope BBIpasKeHU,
a omepaTop all (Bce) TO3BOJISAET IPOBOAUTH CPaBHEeHNE OAUHOYHOTO 3HAYE-
HUS ¢ KaKIBIM 3HaYeHUeM Habopa. I TocTpoeHnsT TaKOT0 YCIOBUA, TIO-
MUMO oTlepaTopa all, ToHaZoOUTCA OAUH U3 ONEePaTOPOB CpaBHEHUT (=, <>,
<, >u T.a.). Hampumep, creayonuii 3anpoc HAXOAUT BCEX COTPYIAHUKOB,
ID koToprIx He paBeH HU ogHOMY U3 ID pyKOBOgUTEINEH:

mysqgl> SELECT emp_id, fname, lname, title

-> FROM employee

-> WHERE emp_id <> ALL (SELECT superior_emp_id

-> FROM employee

->  WHERE superior_emp_id IS NOT NULL);
[ Fomm e [ o +
| emp_id | fname | lname | title

| 2 | Susan | Barker | Vice President |
| 5 | John | Gooding | Loan Manager |
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| 7 | Chris | Tucker | Teller |
| 8 | Sarah | Parker | Teller |
| 9 | Jane | Grossman | Teller |
| 11 | Thomas | Ziegler | Teller |
| 12 | Samantha | Jameson | Teller |
| 14 | Cindy | Mason | Teller |
| 15 | Frank | Portman | Teller |
| 17 | Beth | Fowler | Teller |
| 18 | Rick | Tulman | Teller |
Fommmoa o e Fomme e Fom +

11 rows in set (0.05 sec)

W onsats moaszamnpoc Bo3sparniaeT Hadop ID coTpYAHUKOB, HMEIONUX IOUH-
HeHHBIX. OCHOBHOU 3ampoc BO3BpaliaeT AAaHHBIE AJIS BCEX COTPYAHUKOB,
ID xoTopBIX He paBHBI HU OJJHOMY BO3BpaIleHHOMY noasanpocom ID. Ura-
Ye TOBOP, 3aIIPOC HAXOJUT BCEX COTPYAHUKOB-«HepYyKoBoauTemeii». Ecau
STOT MOAXOJ KaKeTCcs BaM HECKOJIBKO TOIIOPHBIM, BBl HE OJJUHOKHU; MHOTHE
TIpeANOYNr OBl IMOCTPOUTH 3aIPOC MO-APYroMy, obo#iasich 6e3 omepaTopa
all. Hanpumep, pe3yabTaThl 3TOT0 3a1pOCa aHAJIOTUYHBI [TOCJIEJHEMY IPH-
Mepy ¢ omepaTopoM not in w3 mpeAbIAyIero pasaena. leixo Bkyca, HO, Ay~
Mao, 4TO STHM MHOTHAM BePCHUsI ¢ N0t in IPOCTO KaxeTcs 6oee IOHATHOM.

]

w? CpaBHUBATH 3HAUEHUA ¢ HAOOPOM 3HAYUEHMII ¢ MIOMOIIBIO OIIEPATO-
as poB not in mawm <> all HY»KHO AKKYPATHO, yOeJUBIIIHCH, UTO B HAbope
&> M« per gmauenns null. CepBep IPUPABHMBAET 3HAUCHME M3 JEBOI Uac-

s,
* TH BBHIDAXKEHUA K KQXKJOMYy UJIEeHYy Ha60pa, h58 JIIOGaﬂ IIOIIBITKA IIPU-

PaBHATH 3HaueHHE K null maeT B pesyabTaTe unknown. Takum obpa-
30M, CIAELVIOITHI 3aIIPOC BO3BPATUT IYCTOH Habop:

mysql> SELECT emp_id, fname, lname, title
-> FROM employee
-> WHERE emp_1id NOT IN (1, 2, NULL);
Empty set (0.00 sec)

BriBatoT cayuam, Korjga omepaTtop all uyyTh Gosee ecrecTBeHeH. Creayio-
IMUHA TPUMEep UCIONB3YeT all AJsA MOUCKA CYETOB, JOCTYIHBIH OCTAaTOK KO-
TOPBIX MeHbIIIe, 4eM Ha Jo0oM U3 cuetoB Ppsaka Takepa (Frank Tucker):

mysql> SELECT account_id, cust_id, product_cd, avail_balance
-> FROM account
-> WHERE avail_balance < ALL (SELECT a.avail_balance
-> FROM account a INNER JOIN individual i

-> ON a.cust_id = i.cust_id
-> WHERE i.fname = "Frank' AND i.lname = ‘Tucker');
R Foo - R [ +
| account_id | cust_id | product_cd | avail_balance |
[ Foo - R [ +
| 2 | 1] SAV | 500.00 |
| 5 2 | SAV | 200.00 |
| 8 | 4 | CHK | 534.12 |
| 9 | 4 | SAV | 787.77 |
| 12 6 | CHK | 122.37 |
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| 16 | 8 | SAV | 387.99 |
| 17 | 9 | CHK | 125.67 |
| 21 | 10 | BUS | 0.00 |
N I [ S +

8 rows in set (0.01 sec)

Bor TaﬁJII/IIIa, BO3BpalleHHAaA 11043alIpoCcoOM. Oma BKJIIO4YAaeT AOCTYIIHBIE OC-
TaTKHA BCEX CUETOB quBHRaI

mysgl> SELECT a.avail_balance
-> FROM account a INNER JOIN individual i
-> ON a.cust_id = i.cust_id
-> WHERE i.fname = "Frank® AND i.lname = 'Tucker';

[ +
| avail_balance |
[ +
| 1057.75 |
| 2212.50 |
[ +

2 rows in set (0.01 sec)

Y ®psuKa ABa cueTa, MUHEIMAILHEIA ocTaTok — 1057,75 gonmapos. OcHOB-
HOIi 3aIIpoc HAXOAUT BCe cUeTa, OCTATOK Ha KOTOPLIX MeHbIIe, 4eM Ha JIIo-
6om n3 cuetoB PpsHkra. TakuM 06pazoM, pe3yIbLTUPYIOIUI HAGOD BKJIIO-
YaeT Bce cUeTa, OCTATOK Ha KOTOPBIX MeHbIe 1057,75 gommapos.

OnepaTtop any

Kax u omeparop all, omepaTtop any (;1r00oit) obecriednBaeT BO3ZMOKHOCTD
CpPaBHUBATH 3HaUYeHUE C dJIeMeHTaMu Habopa sHadenuii. OgHAKO, B OTJIHU-
yie OT all, yciaoBHe, UCIOJB3YIONIee OIepaTop any, UCTHHHO (true), ecau
€CTh XOTd OBl OIHO COBIaZeHNe, TOT/Aa KaK IPU UCTIONH30BaHUN OIepaTopa
all TpebyeTcs, YTOOBI YCIOBUE BBIMOJHSIOCH A 8CexX IeMeHTOB Habopa.
Hanpumep, TpebyeTcsa HaliTu Bce cueTa, AOCTYIHBIH OCTATOK KOTODPHBIX
6oibIie, 4eM Ha Jio6om u3 cueToB @panka Taxepa:

mysgl> SELECT account_id, cust_id, product_cd, avail_balance
-> FROM account
-> WHERE avail_balance > ANY (SELECT a.avail_balance
-> FROM account a INNER JOIN individual i

-> ON a.cust_id = i.cust_id

-> WHERE i.fname = 'Frank' AND i.lname = ‘Tucker');
o - Foe [ S [ +
| account_id | cust_id | product_cd | avail_balance |
o - Foe [ S [ +
| 3] 1] CD | 3000.00 |
| 4 2 | CHK | 2258.02 |
| 7 3 ] MM | 2212.50 |
| 10 | 4 | MM | 5487.09 |
| 11 5 | CHK | 2237.97 |
| 13 | 6 | CD | 10000.00 |
| 14 7| CD | 5000.00 |
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| 15 | 8 | CHK | 3487.19 |
[ 18 | 9 | MM [ 9345.55 |
| 19 | 9 | CD | 1500.00 |
| 20 | 10 | CHK | 23575.12 |
| 22 | 11 | BUS | 9345.55 |
| 23 | 12 | CHK | 38552.05 |
| 24 | 13 | SBL | 50000.00 |
oo oo o o oo s +
14 rows in set (0.01 sec)

Y ®psaka aBa cuera ¢ octarkamu 1057,75 u 2212,50 gonnapos. YTobs! oc-
TaTOK ObLI 60JbIlIe, YeM Ha JH000M U3 STAX ABYX CUETOB, HA CUeTe JOJKHO
OBITH, IO Kpaiineit Mepe, 1057,75 goanapos.

C ]

[ OmepaTopH! = any M in 9KBUBAJIEHTHH, XOTA MHOTHE IPEeANOUNUTAIOT
' £} orepaTop in.
I_g?. a .
TS

HOJJ,BaI'IPOCbI, BO3Bpallalouine HeCKOJIbKO CTOJ16LI,OB

Mo cux mop Bce MPUMEPHI IOA3aIPOCOB B JaHHOU I'JIaBe BO3BpaIllajd OJAWH
cTonbenr W oAHY WU Oojyee cTpoK. OJHAKO B ONpeNeIeHHBIX CUTYAITUIX
MOJKHO HCIOJIB30BaTh MOA3aIIPOChl, BO3BpAIaloIiue ABa UIH 6ojee cTONO-
1moB. YToOH! Mydnie pa3o0paThes B MOA3aMPOCaX, BO3BPAIAOIIUX HECKOIb-
KO CTOJOIOB, MTOJEe3HO CHauaja B3TJAHYTH Ha IPUMED HUCIOJb30BAHUA He-
CKOJBKHUX MOA3aMPOCOB, BO3BPAIIAIOIIUAX OJUH CTONOEIT:

mysql> SELECT account_id, product_cd, cust_id
-> FROM account
-> WHERE open_branch_id = (SELECT branch_id
-> FROM branch
->  WHERE name = ‘Woburn Branch')
->  AND open_emp_id IN (SELECT emp_id
-> FROM employee
-> WHERE title = 'Teller® OR title = ‘Head Teller');
S Fomm e Fommm oo +
| account_id | product_cd | cust_id |
oo __

b o __
7 rows in set (0.00 sec)

YT068!I BeIABUTE ID oTaenernuss Woburn u ID Bcex 0DaHKOBCKHX OIepaIiuo-
HHCTOB, 9TOT 3aIIpOC UCHOJb3YyeT JABa IOA3aIpoca. 3aTeM coAep Kalluid 3a-
OPOC UCIONB3YeT 3TY HHPOPMAITUIO AJs1 BBIOOpa BCeX TEKYIIUX CYEeTOB, OT-
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KPBITBIX CTAPIINAM OINEPAlHOHUCTOM B oTAeneEnun Woburn. Ho B Tabaure
employee ecTh HEGOPMAITHI 00 OTAeIEHNUN, B KOTOPOM YHUCIUATCS KA IBIH CO-
TPYJAHUK, IIOSTOMY Te K€ Pe3yJIbTaThl MOXKHO HOJYYUTH IIYTEM CPaBHEHUS
cToNOIOB account.open_branch_id u account.open_emp_id ¢ eIHHCTBEHHBIM
TIOABATIPOCOM K Tabauam employee u branch. JIJis1 9Toro B yeJI0BUHM (GUIBTPA-
OUU cIeAyeT YKa3aTh B KPYIJIBIX CKOOKAaxX mMeHa 060UX CTOJIOIOB TabMUITbI
account B ToM Ke HOpPAJKe, B KAKOM OHH BO3BPAIllalOTCA I043aIIPOCOM:

mysqgl> SELECT account_id, product_cd, cust_id
-> FROM account
-> WHERE (open_branch_id, open_emp_id) IN
-> (SELECT b.branch_id, e.emp_id
-> FROM branch b INNER JOIN employee e
-> ON b.branch_id = e.assigned_branch_id
->  WHERE b.name = "Woburn Branch’
-> AND (e.title = "Teller' OR e.title = "Head Teller'))

o - [ R, o +
| account_id | product_cd | cust_id |
o - [ R, o +
| 1 | CHK | 1
| 2 | SAV | 1
| 3] CD | 1
| 4 | CHK | 2 |
| 5 | SAV | 2 |
| 14 | CD | 7
| 22 | BUS | 11
o - [ R, o +

7 rows in set (0.00 sec)

OTa BepcHusd 3ampoca JesaeT TO 3Ke caMoe, UTO U MPeAbIAYINUil TpuMep, HO
¢ IOMOTIIHIO BCETO OJHOTO OA3aIpoca, KOTOPHI# Bo3BpaIaeT ABa CTOJIO0IA,
a He IBYX IOA3aIIPOCOB, BO3BPAMIAOIINX IO OAHOMY CTOJNOMIY.

Koreuno, MoKHO 6510 OBl IepenucaTsh NPeAbIAYIITUA IPUMep, IPOCTO CO-
eqUHUB TPHU TAOJIUNEI, 6e3 >TOH BO3HHU ¢ moAzanpocaMu. Ho opu usydeEuu
SQL mosesHO YBUJETh HECKOIBKO OIYTeH JOCTUKEHIUI OJHOIO pe3yabTaTa.
Bor emie ogue npuMep, TpebyoIMuil mpuMeHeHus moasanpoca. Craxem,
OT KJINEHTOB IOCTYINJIO0 HECKOJbKO »Kal00, CBABAHHLIX C HEBEPHLIMU 3HA-
YeHUAMH B CTOJIOIIAaX JOCTYIIHOTO OCTATKA U OTJIOKEHHOT0 ocTaTKa (pending
balance) Tabaumer account. 3ajada — HafTHU Bce cUETa, OCTATKH Ha KOTOPBIX
He COOTBETCTBYIOT CyMMAaM II0 OIePaIluaM AJS 5TOr0 cueTa. BoT yacTudHOE
pelieHne TPpodIeMBbI:

SELECT "ALERT! : Account #1 Has Incorrect Balance!’
FROM account
WHERE (avail_balance, pending_balance) <>
(SELECT SUM(<expression to generate available balance>),
SUM(<expression to generate pending balance>)
FROM transaction
WHERE account_id

= 1)
AND account_id = 1
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Kax Buaure, 371lech HeT BEIpDAXKEHUN, CYMMUDYVIOINUX ONEPAITUH IJIA BEIUUC-
JIeHUA AOCTYIIHOTO U OTJIOKEHHOTO OCTaTKOB, HO oberiato, 4To B raase 11,
KOTJa MBI HAYYMMCS CO3JaBaTh BBIPasKeHUA Case, Bce OyaeT mopaboramo.
Ho gaske B TakoM BHUIe 3a0pOC AOCTATOYHO MOJIOH, UYTOGHI YBUAETH, UTO
TTOA3aMIPOC TeHePUPYeT ABe CYMMBI U3 TabaUIEl Transaction, KOTOpEIe mO-
TOM CpPaBHUBAIOTCS co cronbmamu avail_balance m pending_balance Ta6imu-
ol account. Y mogszanpoc, U OCHOBHOI 3apoc BKJIYAIOT YCI0BUE PUNBT-
pammuu account_id = 1. Takum oO6pasoM, 3ampoc B eTo TelepernrHei (opme
OyIeT TPOBEPATDH TOJHKO IO OJHOMY CUETY 34 pas. B ciaeAyrolieM pasiee
MBI Hay4YuMcsd cOo3AaBaTh Gosee obmiyio ¢opMy sampoca, KoTopas OyaeT
IPOBEPATH 8C¢ CUETA 38 OLHO BBINIOJIHEHUE.

CesizaHHble NoA3anpochl

Bce npuBefeHHEIE 10 CHUX IIOP 3aTIPOCH] He 3aBUCEJH OT CBOUX COAEPIKATIIHUX
BBIDAYKEHU, T. €. MOTJIH BBIIOMHATHCA CAMOCTOATENbHO U IPEACTABIATH
CBOU DPEe3yJIbTaTHl AJA TpoBepKu. Cea3anHblil nodzanpoc (correlated sub-
query), HAIPOTUB, 3AGUCUM OT COAEPIKATIETO BHIPAKEHNA, U3 KOTOPOTO OH
cchlIaeTcsd Ha OAUH UIu 6oJee cToN61IOB. B oTIMYne 0T HeCBA3AHHOTO MO -
3ampoca, KOTODBHIH BBITOJHSAETCA HEMOCPEeACTBEHHO Iepe] BLIMOJHeHUeM
COIeP KAaTero BEIPAXKEeHUA, CBABAHHBIH TOA3aIPOC BHIIOJHIETCS IO Pasy
I KasKAoH CTPOKH-KaHauaaTa (3TO CTPOKU, KOTOPBIE MPeAION0KUTEN -
HO MOTYT OBITH BKJIOUEHBI B OKOHUYAaTeJbHBIE DPEe3yJabTaThl). Hanmpumep,
CIeAVIOMINI 3aIpOC UCIONB3YeT CBA3AHHBIH TOA3aIpoc A moAcYeTa Ko-
JIUYeCcTBa CYETOB Y KaXKIOTO KIHWEeHTa. 3aTeM OCHOBHOM 3ampoc BEIGHpaeT
TexX KJINeHTOB, Y KOTOPBIX POBHO IO ABa cUETA:

mysql> SELECT c¢.cust_id, c.cust_type_cd, c.city
-> FROM customer ¢
-> WHERE 2 = (SELECT COUNT(=)
-> FROM account a
->  WHERE a.cust_id = c.cust_id);
[ o

+

|

|

|

|

|

|

|

|

|
+

| |
[ o f +
Woburn |
Quincy |
Waltham |
|
|

|
|
|
|
|
v
5 rows in set (0.01 sec)
CcplIiKa Ha ¢. cUst_id B caMoM KOHITe IIog3anpoca — 9TO TO, UTO AejIaeT STOT
O34 poC CBAZAHHBIM. UTOOBI IOA3aIPOC MOT BBINOJHSATHCS, OCHOBHOII
3aIpoc JOJKeH IOCTaBIATh 3HAUeHU AJIsA ¢. cust_id. B mamHoM caydae oc-

HOBHOH 3alIpoC U3BJEKAET U3 TaﬁJII/IIIBI customer Bce 13 CTPOK U BBIIIOJIHAET
II0 OJHOMY IIOA3aIlIpoCcy AJIsA BCeX KJIMEHTOB, IIepejJaBasd B HET'O COOTBETCT-
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Byromuii ID knueHTa IPpU KaXKAOM BBINIOJHEHUN. KCaum moa3ampoc BO3Bpa-
IaeT 3HAYEeHUE 2, YCIOBUe (GUIBTPAINMY BBIMOJHIAETCA U CTPOKA A00aBMI-
eTcs B Pe3YJIbTUPYIONIUi Habop.

ITomumo YCJIOBI/Iﬁ PaBe€HCTBA CBdA3aHHBIE ITOA3AaIIPOCHI MOXXHO IIDUMEHATH
B YCJIOBHUAX APYI'UX THUIIOB, TAKUX KaK YCJIOBHE€ BXOXA€HHUA B AMalasoH,
OPOUJIITIOCTPUPOBAHHOE HHUXKE!:

mysql> SELECT c¢.cust_id, c.cust_type_cd, c.city
-> FROM customer ¢
-> WHERE (SELECT SUM(a.avail_balance)

-> FROM account a

-> WHERE a.cust_id = c¢.cust_id)

->  BETWEEN 5000 AND 10000;
[ o [ R +
| cust_id | cust_type_cd | city |
[ o [ R +
| 4 11 | Waltham |
| 711 | Wilmington |
| 111 B | Wilmington |
[ o [ R +

3 rows in set (0.02 sec)

OTOT BApUAHT OIPUBEACHHOrO paHee 3alpoca HAaXOAUT BCeX KJIMEHTOB, Yel
obmiuii JOCTYNHBIH OCTATOK IO BCEM CUETAM HAXOAUTCA B AMANAa30HE OT
5000 mo 10 000 monmmapoB. M cHOBa CBSA3aHHBIA DOA3aIIPOC BEITIOJIHSIETCS
13 pas (1o pasy Ansa KasKAol CTPOKHU), U KaKJ0e BRITIOIHeHe ToA3aIpoca
BO3BpAamaeT o0I[U i OCTATOK MO CUYETAM JAHHOTO KJIUEHTA.

B xonie mpeapiaymniero pasaesa OblJIO0 TPOJEeMOHCTPUPOBAHO, KaK IpPOBe-
PATH AOCTYIHBIH U OTJIOMKEHHBIH OCTATKHU cUeTa IO TpaH3aKIUAM, 3aperiu-
CTPUPOBAHHLIM [0 AAHHOMY CUETY, U s 00elllas moKas3aThb, KaK N3MEeHHUTH
TIpuMeD 71 06paboTKH BCeX CUETOB 34 OJHO BEITIONHEeHME. BOoT TOT mpuMep:

SELECT "ALERT! : Account #1 Has Incorrect Balance!’
FROM account
WHERE (avail_balance, pending_balance) <>
(SELECT SUM(<expression to generate available balance>),
SUM(<expression to generate pending balance>)
FROM transaction
WHERE account_id

= 1)
AND account_id = 1;

HpI/I HCIIOJB30BAHNUU CBA3AHHOI'O ITOA3a1Ipoca BMECTO HECBA3AHHOI'O OCHOB-
HOH 3aIIpOoC MOXKET BEINNOJHATHCA BCEr0O JIUIIHL OAWH pa3, a m1oasarpoc 6y,11e'1‘
BBINIOJIHATHECA AJIA KaXXA0Tr0 cUeTa. Bot o6HOBICHHAS BepCcUuAa:

SELECT CONCAT( ALERT! : Account #', a.account_id,
Has Incorrect Balance!')
FROM account a
WHERE (a.avail _balance, a.pending_balance) <>
(SELECT SUM(<expression to generate available balance>)
SUM(<expression to generate pending balance>)
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FROM transaction t
WHERE t.account_id = a.account_id)

IToaszampoc Teneps BKJIIOYAET YCIOBUe QUIBTPAIINHN, CBsA3bIBatoniee ID cue-
Ta TpaHsakunuu u ID cueTa U3 OCHOBHOTO 3ampoca. aMeHUNICST U OJIOK Se-
lect — Temepb BMECTO JKECTKO 3aITPOrPaMMHUPOBAHHOTO 3HAYEHUA 1 OH Iy-
TeM KOHKaTeHauu OpMUPYeT IpeAyIpesKIeHne, BRIUYatomniee ID cuera.

Onepatop exists

CBsizaHHBIE TOA3AMIPOCH] YACTO UCIIONb3VIOTCA B YCIOBUIX PABEHCTBA U BXO-
JKIeHUA B IMATIa3oH, HO CAMBIH pacIpocTpaHeHHBIH omepaTop, IpUMeHsIe-
MBI B YCJIOBHSAX CO CBA3aHHBIMHU OA3ATIPOCAMH, — BTO OTIePaTop exists (cy-
mecTByeT). OmepaTop exists IpuMeHsIeTCs, eClu TpedyeTcs IoKa3aTh, 4YTo
CB3b €CTH, a KOJIUYECTBO CBA3EH IPU 5TOM He UMeeT 3HaueHusd. Hanpumep,
CIeAYIONTUH 3ampoc HAXOAUT BCe CUeTa, AJs KOTODPBIX TpPaH3aKIIUs ObLIa
BHITIOJIHEHA B OTIPEeeIeHHBIH IeHb, 0e3 yueTa KOJINYeCTBa TPAHBAKITHH:

SELECT a.account_id, a.product_cd, a.cust_id, a.avail_balance
FROM account a
WHERE EXISTS (SELECT 1
FROM transaction t
WHERE t.account_id = a.account_id
AND t.txn_date = "2005-01-22");

ITpu mcmonb30BaHUM OIEPATOPa €Xists moAsampoc MOKeT BO3BPAIIaTh HU
OIHOH, OMHY UJIM MHOTO CTPOK, a YCJIOBUE IPOCTO IIPOBEPSELT, BO3BPATIIEHEI
JIU B pes3yJbTaTe BHITIOJHEHUS MMOA3aMPOCa CTPOKU (Bce PaBHO CKOJBKO).
Ecnu B3raHyTh Ha 60K select moasampoca, MOMKHO YBUAETH, YTO OH CO-
CTOUT W3 eJUHCTBEHHOTO JuTepasa (1); AN YCIOBUI OCHOBHOTO 3ampoca
nMeeT 3HaUeHIe TOJIHbKO YHUCJI0 BO3BPAIIEHHBIX CTPOK, 4 YTO UMEHHO OBLIO
BOBBpAIIeHO TOA3ATIPOCOM — He BaskHO. [Tofgzanpoc MosKkeT BO3BpAaIaTh Bce,
YTO BaM B3JyMaeTcd, KaK MOKAa3bIBAET CIAeAVIONINI TpUMep:

SELECT a.account_id, a.product_cd, a.cust_id, a.avail_balance
FROM account a
WHERE EXISTS (SELECT t.txn_id, ‘hello’, 3.1415927
FROM transaction t
WHERE t.account_id = a.account_id
AND t.txn_date = "2005-01-22");

Ho Bce ke mpu mcoonb30BAaHUUW €xists OPHHATO 3aJaBaTh select 1 miIm
select *.

Mg moucka moa3anmpocoB, He BO3BPANIAKIIUX CTPOKM, MOKHO UCIONIB30-
BaTh U omepaTop not exists:

mysgl> SELECT a.account_id, a.product_cd, a.cust_id
-> FROM account a
-> WHERE NOT EXISTS (SELECT 1
-> FROM business b
->  WHERE b.cust_id = a.cust_id);
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o - [ R, o +
| account_id | product_cd | cust_id |
o - [ R, o +
| 1 | CHK | 1
| 2 | SAV | 1
| 3 1CD | 1
| 4 | CHK | 2 |
| 5 | SAV | 2 |
| 6 | CHK | 3]
| 7] MM | 3|
| 8 | CHK | 4
| 9 | SAV | 4
| 10 | MM | 4 |
| 11 | CHK | 5
| 12 | CHK | 6 |
| 13 | CD | 6 |
| 14 | CD | 7
| 15 | CHK | 8 |
| 16 | SAV | 8 |
| 17 | CHK | 9
| 18 | MM | 9 |
| 19 | CD | 9
o - [ R, o +

19 rows in set (0.04 sec)

OTOT 3ampoC BHEIABJSET BCEX KJIUEHTOB, ID KOTODPBIX HeT B TabmauIie busi-
ness, — OKOMBHBIH IYTH AJA IONCKA BCeX KIUEHTOB-QU3UUECKUX JIUII.

MaHMnynprBane AaHHbIMA
C NIOMOLbIO CBA3AHHbIX NoA3anpocos

o cux mop B 3TOI Ir1aBe B KAYECTBE IPUMEPOB IPUBOAUIUCEH TOJHKO BhIPA-
KeHusd select, HO BTO He 3HAYUT, UYTO B APYrux SQL-BeIpaKeHUAX IOA3a-
Opochkl He UCIoNAb3yIoTeda. OHU TaKiKe IMMIUPOKO 3aJeMCTBYIOTCA B BhIpaMKe-
HUAX update, delete w insert, a cBA3aHHBIE HOA3aIIPOCHI HACTO IPUMEHAIOT-
cs B BeIpasKeHUAX update m delete. Bor mpumep cBsI3aHHOTO IIOA3aIpoca,
C IIOMOIIIBLI0 KOTOPOTO H3MeHdAeTcs cToxber last_activity_date TabmuIibl
account:

UPDATE account a
SET a.last_activity date =
(SELECT MAX(t.txn_date)
FROM transaction t
WHERE t.account_id = a.account_id);

OTo BHIpasKeHHNe KOPPEKTHUPYET BCEe CTPOKHU TAOMUITBI account (MOCKOJIBKY
O6JI0Ka where HeT), BLIOUpAs JaTy IocaeAHell omepanuu AJII KasKA0TO cUeTa.
XoTa KakeTcsl pasyMHBIM OXKHUJATD, UTO AN KaXKIOro cueTa OyAeT cymie-
CTBOBATh, 10 KpaliHeii Mepe, OJHA CBA3aHHAsS C HUM OIlepalus, HO JIyUIlle
OIpOBEPUTH HANWYNE TAKOH olepamuu, OpesKJe UeM IIbITaThCcsd OOHOBUTH
croaberr last_activity_date. B ODpoTHBHOM ciydae B CTOJOIE MHOSABUTCA
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3HaYeHuUe NUll, TOCKOMBKY IO MOA3ampoCcy He 6yIeT BO3BpaIleHo HU OAHOHN
cTpoKu. BoT Apyroi#l BapuaHT BBEIpasKeHUA update, Ha 9TOT pas UCIOIB3YIO-
MU 60K where co BTOPBIM CBSIBAHHBIM IO3aIPOCOM:

UPDATE account a
SET a.last_activity date =

(SELECT MAX(t.txn_date)

FROM transaction t

WHERE t.account_id = a.account_id)
WHERE EXISTS (SELECT 1

FROM transaction t

WHERE t.account_id = a.account_id);

OTu IBa CBA3AHHBIX IIOA3aIPOCa UASHTUYHGBI, 34 UCKJIIOUYeHNUEM OJOKOB Se-
lect. OgHako moasampoc OJ0Ka set BBIMOJHSETCS, TOJIBKO €CJIU YCIOBIE
6moKa where BeIpaskeHusa update ucTurHEO (true) (T. e. O cueTa OblIa Haii-
JIeHa, o Kpatineii Mepe, ogHa onepanusd). TakuMm o6pa3oM AaHHBIE CTOJIOIIA
last_activity_date samuiniessl OT ODepe3anncyd 3HadeHUueM null.

CaszaHHBIe MOA3AIpPOCHl OOBIUHEI M B BbIpaskeHuax delete. Hampumep,
B KOHITE KaXKJIOT0 Mecsdlla 3alyCcKaeTcdA ClleHapHhil, VHUUYTOXKAIONUI He-
Hy:KHBIe JaHHBIE. JTOT CIeHAapUil MOXKeT BKIIUYATH CIeAVIOIee BhIpake-
HUe, KOTOpOe yAanseT u3 Tabmaumel department madHbIe, He UMEIOIIHAE HO-
YepHUX CTPOK B Tabmume employee:

DELETE FROM department
WHERE NOT EXISTS (SELECT 1
FROM employee
WHERE employee.dept_id = department.dept_id);

IIpu ucmonb30BaHWM CBA3AHHBIX ITOA3aIPOCOB B BHIpaKeHUAX delete
B MySQL Heo6x04uMO IOMHUTE, YTO IICEBAOHUMBI TAOIHUIL He JOIYCKAIOTCA
HU B KOEM cJydae. BoT moueMy B 9TOM I0/3alIpoce TPUXOAMUIOCH UCIONIb30-
BATh MOJIHOE UMA Tabausl. JIasa O0NbITUHECTBA APYTUX cepBepoB BJl Moxk-
HO OBIJI0 OB CHAOAUTE TAOJIHUITHI department u employee ICeBAOHUMAaMME:

DELETE FROM department d

WHERE NOT EXISTS (SELECT 1
FROM employee e
WHERE e.dept_id = d.dept_1id);

Ncnonb3oBaHue noasanpocos

Tenepsb, KOTAA BBl 3HAKOMBI ¢ PA3HBIMHU THUIIAMH TOA3a0POCOB U PA3SHBEIMU
ommepaTopaMu, C ITOMOIIbI0 KOTOPEIX MOKHO B3aMMOIeHCTBOBATD ¢ TabIu-
1IaMu, BO3BpANIeHHBIMH IIOA3alIPOCAMH, IIOPa PACCMOTPETH MHOKECTBO
¢c110c000B UCIIONIBb30BaHUS TOA3ATPOCOB A IOCTPOSHUA MOMITHBIX SQL-BBI-
pakeHuii. B caeayomiux Tpex pasaenax 0yaeT IpoJeMOHCTPUPOBAHO, KaK
TTOA3aIPOCH MOTYT YUaCTBOBATDH B TOCTPOEHUH CIIEITUANBbHBIX Ta0IUI, CO3-
JaHUH YCIOBUHN U GOPMUPOBAHUH CTOJIOIOB 3HAYCHUH B PE3YIbTUPYIOMIUX
Habopax.
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nOD,BaHPOCbI KaK NCTOYHUKWN AaHHbIX

Pamee B rmaBe 3 rOBOPUIIOCH, UTO B OJI0Ke from BEIpaskeHuA select yKasbIBa-
I0TCA Mmabauubl, KOTOpble BYAYT HUCOOMB30BaThCA 3ampocoM. ITOCKOIBKY
TTOABATIPOC POPMUDPYET TaOIUITY, COAEPIKATIYIO CTPOKU U CTOJIOIEI AaHHBIX,
abCoJIOTHO AONYCTHMO BKJIOYATH MOA3AaMpPOCcHl B 6ok from. XoTa Ha mep-
BBII B3TJISIT 5TO MOYKET MOKas3aThCs MIOGOTBITHON BO3MOMKHOCTHIO 0€3 0co-
OBIX IPEUMYIIECTB, HO UCIIOJIb30BaHNe MOA3ATIPOCOB B KaUeCTBe TaOJIUIl —
OJIUH U3 CAMbIX MOIHBIX MHCTPYMEHTOB, JOCTYIIHBIX DU HAUCAHUU 3a-
npocoB. Bor npocToii mpumep:

mysgl> SELECT d.dept_id, d.name, e_cnt.how_many num_employees
-> FROM department d INNER JOIN
-> (SELECT dept_id, COUNT(*) how_many
-> FROM employee
->  GROUP BY dept_id) e_cnt
-> ON d.dept_id = e_cnt.dept_id;

[ o= o= +
| dept_id | name | num_employees |
[ o= o= +
| 1 | Operations | 14 |
| 2 | Loans | 1
| 3 | Administration | 3
[ o= o= +

3 rows in set (0.04 sec)

B sToM mpumepe mogsanpoc ¢gopMupyer cnucox ID oTaenos ¢ ykazaHueMm
KOJIMYECTBA COTPYAHUKOB, MPUNUCAHHBIX K KasKAOMY OTAeny. BoT Tabmu-
1na, chopMUpPOBaHHAS TOA3aITPOCOM:

mysgl> SELECT dept_id, COUNT(+) how_many
-> FROM employee
-> GROUP BY dept_id;

o [ R +
| dept_id | how_many |
o [ R +
| 1] 14
| 2| 1
| 3| 3|
o [ R +

3 rows in set (0.00 sec)

ITogsanpoc HasBaH e_cnt U coefuHeH ¢ Tabiaumel department mo cTOmOIY
dept_id. ITocme aToro ocHEOBHOII 3anpoc uasiaekaeT ID oTgena u uMms us tad-
JauIbl department, a TaKsKe KOJIWYECTBO COTPYAHNUKOB U3 IoA3anpoca e_cnt.

IToaszanmpockl, UCIIONB3yeMble M (DOPMUPOBAaHUA TaOIUIl, JOJMKHEI OBITH
HeCBA3aHHBIMHU; OHU BBHITONHSAIOTCA OEPBBIMU, W MONYYeHHBIE TaOMUITHI
TTOAEePIKUBAIOTCSA B TaMsATH, TOKA OCHOBHOM 3aIIpoC 3aBepIiaeT BBITIOJIHE-
aue. Ilogsanpocsl mpeaIaraoT HeoObIYaliHyo TMOKOCTh NPU HATHWCAHUU
danpocoB. C UX TOMOIbI0 MOMKHO BBEIXOAHUTH JajleKO 3a OpeAessl Habopa
JOCTYIHBIX TabJIUIl, cCO3AaBaTh MPAKTHUUYECKH Ji000e IpeAcTaBIeHne HE0O-
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XOAUMBIX DaHHBIX U 3aTeM COeJUHATH 9Ty TaﬁJII/IIIy C IPYI'IMH TaﬁJII/IIIaMI/I
UiIn TaﬁJII/IIIaMI/I, C(I)OpMHpOBaHHBIMI/I ImoasanmpocaMu. Tenepb CcO34aThb OT-
qyeT UJIn C(I)OpMI/IpOBaTB Ha60p AAHHBIX AJIA BHENITHUX CUCTEM MO HO C IIO-
MOIIBIO €EAUHCTBEHHOI'O 3ampoca. Panrpmie AJII 9TOTO TpeﬁOBaJIOCB HEeCKOJIb-
KO 3a1IpoCcOB UJIH UCIIOJB30BaHMUE IPOOEAYPHOI'O A3bIKA.

dopmupoBaHue Tabnuy,

C moMoIIbi0 I0A3aIIPOCOB MOXKHO KaK PE3IOMUPOBATH UMEIOIecd AaHHEIE,
TAaK U (POPMUPOBATH AAaHHLIE, KOTOPHIX B B/l HeT Hu B Kakoi dopme. Ha-
IpuMep, TpebyeTcs crpynInIupoBaTh KIMEHTOB IO JeHesKHBIM CyMMaM, pas-
MeIlleHHBIM Ha AeIIO3UTHBIX CUETaX, HO MUCIIOJb30BaTh JJIA STOTO ONMUCAHUA
rpynm, He xpamamuecd B BJl. CrkaykeM, Hago pasOUTh KJIUEHTOB Ha cje-
AVIOIIUe TPYIIIBI:

T'pynna Huxaui npene Bepxuuii npenen
(moaaapor) (moaaapor)

Small Fry (meaxora) 0 4 999,99

Average Joes (cepeTHAKM) 5000 9 999,99

Heavy Hitters (TsckesoBecHI) 10 000 9 999 999,99

Y1065 chOpMUPOBATE 9TH I'PYIIE B paMKaxX 0JHOTO 3ampoca, IoTpebyercs
cmocob ompefiesieHNUsa STUX Tpex rpynn. IlepBwI#l miar — cosgaTh 3ampoc,
dopMUDPYONIUH ONWUCAHUS I'PYI:

mysgl> SELECT 'Small Fry' name, O low_limit, 4999.99 high_limit

-> UNION ALL
-> SELECT "Average Joes' name, 5000 low_limit, 9999.99 high_limit
-> UNION ALL
-> SELECT 'Heavy Hitters' name, 10000 low_limit, 9999999.99 high_limit;
S fom bom +
| name | Tow_limit | high_limit |
S b bom +
| Small Fry | 0| 4999.99 |
| Average Joes | 5000 | 9999.99 |
| Heavy Hitters | 10000 | 9999999.99 |
S fom bom +

3 rows in set (0.00 sec)

31ech ¢ TOMOITIBIO ollepaTopa AJA paboTel ¢ HabopaMu uUnion all (o6wemu-
HUTH BCe) PE3YIBTATHI TPeX OTAeJIbHBIX 3aIPOCOB CBOASTCA B OJUH PE3yIb-
Tupyioniui Habop. KaskaAsIil 3ampoc moaydaeT Tpu JuTepasa. Pes3yabpTaTsl
STUX TPEX 3aMPOCOB 00HeAUHAIOTCA A POPMUPOBAHUSA TaOMIUITBI, COCTOS-
el U3 TpexX CTPOK U Tpex cTonOmoB. Temeps y Hac eCTh 3aTTpoc AJA GOpMIU-
POBaHUS HEOOXOAUMBIX IPYNIl. ET0 MOXKHO TOMECTUTH B 6JI0K from Apyroro
3ampoca A GOPMUPOBAHUA TPYIN KJIUNEHTOB:

mysql> SELECT groups.name, COUNT(*) num_customers
-> FROM
-> (SELECT SUM(a.avail_balance) cust_balance
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-> FROM account a INNER JOIN product p

-> ON a.product_cd = p.product_cd

->  WHERE p.product_type_cd = "ACCOUNT'

-> GROUP BY a.cust_id) cust_rollup INNER JOIN
-> (SELECT "Small Fry' name, O low_limit, 4999.99 high_limit
-> UNION ALL

->  SELECT "Average Joes' name, 5000 low_limit,
-> 9999.99 high_limit

-> UNION ALL

->  SELECT "Heavy Hitters' name, 10000 low_limit,
-> 9999999.99 high_limit) groups

-> ON cust_rollup.cust_balance

-> BETWEEN groups.low_limit AND groups.high_limit
-> GROUP BY groups.name;

e Fomm +

| name | num_customers |

e Fomm +

| Average Joes | 2|

| Heavy Hitters | 4

| Small Fry | 5|

e Fomm +

3 rows in set (0.01 sec)

B 6y0xe from mMeeTcsa ABa moAsampoca: TEPBBIH moasampoc, cust_rollup,
BOBBpAIIaeT OOIIHI OCTATOK IO AeTIO3UTHBIM cUeTaM AJIA KaKJ0T0 KIueHTa,
a BTOPO# moAsampoc, groups, GopMuUpyeT TabJIUIy, COAEPIKATIIYIO TPHU T'PYII-
IBI KINeHTOB. BoT Tabiuna, cremepupoBaHHAaA TOA3aIpPocoM cust_rollup:

mysql> SELECT SUM(a.avail_balance) cust_balance
-> FROM account a INNER JOIN product p
-> ON a.product_cd = p.product_cd
-> WHERE p.product_type_cd = "ACCOUNT"'
-> GROUP BY a.cust_id

| |
| |
| |
| |
| |
| 10122.37 |
| |
| |
| |
| |
| |

11 rows in set (0.05 sec)

3arem Tabauna, creHepUpoBaHHAA OABATIPOCOM cUst_rollup, coequHsIeTCA
¢ Tabmume groups TOCPEACTBOM YCIIOBUS BXOMKASHUA B AUanasoH (cust_rol-
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lup.cust_balance BETWEEN groups.low_limit AND groups.high_limit). Hako-
HeIl, cOeAUHEeHHbIE JaHHbBIE TPYNIUPYIOTCA U HOACYUTHIBAETCA YHUCIO KIIU-
€HTOB B KaK /0! rpynne a4 GOPMUPOBAHUA OKOHYATEIHLHOTO PE3YIBTUDY -
fomiero Habopa.

Komeuno, Mo:kHO Ob1JI0 OB He HCIOJMB30BATH IIOA3a0IPOC, a4 ITPOCTO CO3JATh
TTOCTOAHHYIO TAOJIUITY I XpaHeHUa onucanui rpynn. Ilpu TakoMm moaxo-
nIe depes HexoTopoe BpeMa Bl mzobumosana 661 HEOOJMBIIUMU CHEIHAND-
HBIMH TabIUIaMu, TPUUYNHBl TOABIEHUI KOTOPHIX MAaJOo KTO TOMHMJI OHI.
Mue mpuxoausoch paboTaTh B cpelax, rle moab3oBaTeaaMm Bl mosBos-
JIOCH CO3aBaTh COOCTBEHHBIE TAaGMUIEI AJA CIeNHUaJbHBIX meseii. Pesynn-
TaThl OBIJIN OPOCTO I'YOUTENHHBIMHU (TaOMUIBI, HE BKIOUYEHHBIE B Pe3epB-
Hble KOMWUHU; TaOJMUIbl, TOTePAHHBIe IPHU OOHOBIEHUAX CepBepPa; IPOCTOU
cepBepa M3-3a MpobJseM pacOpefesleHUs TaMATH U T. A.). OAHAKO, BOODY-
JKHUBIIIHUCH 3aIIPOCAMMU, MOMKHO IPUIEPIKUBATHCA MOJUTUKM, IPU KOTOPOH
TabIUIE 700aBaAsa0TCA B B, TOTHKO €CIU €CTh OUeBUAHAT HE0OXOTUMOCTH
XpaHeHUs HOBBIX JaHHBIX.

Mopsanpockl, OpueHTMPOBaHHbIE Ha 3aaaun

B CHUCTeMax, UCIIOJIb3YEMBIX AJIsI CO3AaHUA OTUETOB UJIH HaﬁOpOB AAaHHBIX,
YacToO BCTPEYAIOTCA CIeAVIOI[e 3alIPOChI:

mysgl> SELECT p.name product, b.name branch,

->  CONCAT(e.fname, ‘, e.lname) name,
-> SUM(a.avail_balance) tot_deposits
-> FROM account a INNER JOIN employee e
-> ON a.open_emp_id = e.emp_id

-> INNER JOIN branch b

-> ON a.open_branch_id = b.branch_id
-> INNER JOIN product p

-> ON a.product_cd = p.product_cd

-> WHERE p.product_type_cd = "ACCOUNT"'

-> GROUP BY p.name, b.name, e.fname, e.lname;
e [ R o +
| product | branch | name | tot_deposits |
e [ [ o +
| certificate of deposit | Headguarters | Michael Smith | 11500.00 |
| certificate of deposit | Woburn Branch | Paula Roberts | 8000.00 |
| checking account | Headguarters | Michael Smith | 782.16 |
| checking account | Quincy Branch | John Blake | 1057.75 |
| checking account | So. NH Branch | Theresa Markham | 67852.33 |
| checking account | Woburn Branch | Paula Roberts | 3315.77 |
| money market account | Headguarters | Michael Smith | 14832.64 |
| money market account | Quincy Branch | John Blake | 2212.50 |
| savings account | Headguarters | Michael Smith | 767.77 |
| savings account | So. NH Branch | Theresa Markham | 387.99 |
| savings account | Woburn Branch | Paula Roberts | 700.00 |
e [ [ R o +

11 rows in set (0.02 sec)
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ITOT 3ampoCc CYMMUDPYET BCe OCTATKU JAeNO3UTHBIX CYETOB II0 TUIY CUETA,
COTPYAHUKY, OTKPHIBIIIEMY CU€Ta, U OTAEJIeHUIM, B KOTOPBIX OBIIHN OTKPHI-
THI cueTa. Ecaiu BHUMAaTeNlbHee TOCMOTPETh Ha 3a1IPOC, YBUANUM, UTO TabIu-
el product, branch m employee HYsKHBI TOMBKO B IENAX OTOOpaKeHUS U UTO
BCe HeoOX0quMoe I TPYyInupoBKH (product_cd, open_branch_id, open_emp_id
u avail_balance) ecTsb B Tabautme account. ITosTomy sagauy mo ¢popMupoBa-
HUIO IPYIO MOKHO OBIITO OBl BBIJEJIUTDH B TOA34MIPOC, a 3aTeM AJA moayde-
HUS HYKHOTO Pe3yJbTaTa COeIUHUTH OCTANbHBIE TPU TaOMHUIBI ¢ TabIIu-
meii, creHepUPOBAHHON MoA3anIpocoM. BoT moa3anpoc rpynIupoOBKU:

mysql> SELECT product_cd, open_branch_id branch_id, open_emp_id emp_id,
-> SUM(avail_balance) tot_deposits
-> FROM account
-> GROUP BY product_cd, open_branch_id, open_emp_id;

Fomm bom Fommm o Fomm +

| product_cd | branch_id | emp_id | tot_deposits |
o - oo [ R o +
| BUS | 2 | 10 | 9345.55 |
| BUS | 4 | 16 | 0.00 |
| CD | 1] 1] 11500. 00 |
| CD | 2 | 10 | 8000.00 |
| CHK | 1] 1] 782.16 |
| CHK | 2 | 10 | 3315.77 |
| CHK | 3 13 | 1057.75 |
| CHK | 4 | 16 | 67852.33 |
| MM | 1 1 14832.64 |
| MM | 3 13 | 2212.50 |
| SAV | 1] 1] 767.77 |
| SAV | 2 | 10 | 700.00 |
| SAV | 4 | 16 | 387.99 |
| SBL | 3 13 | 50000.00 |
o - oo [ R o +

14 rows in set (0.01 sec)

9To — cepAlle 3ampoca; BCe OCTANbHBIE TAOIUNEI HYXKHBI TOJBKO AJS TOrO,
4TOOBI 00€CIeYNTh OCMBICIIEHHERIE CTPOKH A ITaNKU Ta0IUIIEl BMECTO UMEH
CcTONOIOB BHEMTHUX KJ4Ueii product_cd, open_branch_id m open_emp_id. Cme-
OVIOIINii 3aIIpoc BKIOYAET 3alIpoc K TabIUIle account B KadecTBe Io3ampoca
U COeUHSET Pe3yIbTUPYIONIYIO TAGIUITY C TPEMSI OCTATLHBIMU TAOIUITAMII:

mysgl> SELECT p.name product, b.name branch

-> CONCAT(e.fname, ' ', e.lname) name,

-> account_groups.tot_deposits

-> FROM

-> (SELECT product_cd, open_branch_id branch_id,
-> open_emp_id emp_id

-> SUM(avail_balance) tot_deposits

-> FROM account

->  GROUP BY product_cd, open_branch_id, open_emp_id) account_groups
-> INNER JOIN employee ¢ ON e.emp_id = account_groups.emp_id

-> INNER JOIN branch b ON b.branch_id = account_groups.branch_id
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->

-> WHERE p.product_type_cd = "ACCOUNT";

INNER JOIN product p ON p.product_cd = account_groups.product_cd

e [ [ R o +
| product | branch | name | tot_deposits |
e [ R o +
| certificate of deposit | Headguarters | Michael Smith | 11500.00 |
| checking account | Headguarters | Michael Smith | 782.16 |
| money market account | Headguarters | Michael Smith | 14832.64 |
| savings account | Headguarters | Michael Smith | 767.77 |
| certificate of deposit | Woburn Branch | Paula Roberts | 8000.00 |
| checking account | Woburn Branch | Paula Roberts | 3315.77 |
| savings account | Woburn Branch | Paula Roberts | 700.00 |
| checking account | Quincy Branch | John Blake | 1057.75 |
| money market account | Quincy Branch | John Blake | 2212.50 |
| checking account | So. NH Branch | Theresa Markham | 67852.33 |
| savings account | So. NH Branch | Theresa Markham | 387.99 |
e [ R o +

11 rows in set (0.00 sec)

51 momuMaro, YTO «HA BKYC W IIBET TOBapUIleld HeT», HO STOT BapHaHT 3a-
Ipoca MHe HpPaBUTCS HAMHOTO OOJbINle, 4eM OOJbIIasl IJOCKAS BEpPCHUA.
U om MoskeT ObICTpPEE BBIMOIHATLCA, TIOTOMY UTO IPYIIHAPOBKA OIPOBEIEHA
o HeGOJMBIIINUM CTOJOIaM BHEINTHMX KJIiodei (product_cd, open_branch_id,
open_emp_id), a He mo cTONOIIaM, TPEATIONOKUTENLHO COAePIKAIIINUM JAJIHUH-
HBbIe cTpoku (branch.name, product. name, employee. fname, employee. 1name).

Mop3anpockl B ycnoBusx punbTpaumum

Bo MHOrHX mpuMepax AaHHOMH IJIaBhHI MOA3aIPOCH UCIOJIb3YIOTCSI KAK BHI-
pakeHUA B YCIOBUAX PUIBTPAIIUU, TOATOMY [N Bac He OYAET CIOPIPH-
30M, UTO 9TO OJHO U3 OCHOBHBEIX NPUMeHEeHUI moasampocoB. Ho yciaoBusa
bunbTPaUN, UCIOJIb3YIONINE MOA3ATTPOCHI, BCTPEUYAIOTCsA HEe TOMbKO B 6J10-
Ke where. Hampumep, caeAyONInii 3a0poc UCIOIB3YeT 60K having Aasa mo-
HUCKA COTPYAHUKA, OTKPBIBIIETO HAUOOMBIIIEe KOJIUIECTBO CUETOB:

mysql>
->

SELECT open_emp_id, COUNT(*) how_many
FROM account
GROUP BY open_emp_id

-> HAVING COUNT(+) = (SELECT MAX(emp_cnt.how_many)
-> FROM (SELECT COUNT(*) how_many
-> FROM account
-> GROUP BY open_emp_id) emp_cnt);
Fom oo Fommmm o +
| open_emp_id | how_many |
Fom oo Fommmm o +
| 1] 8 |
Fom oo Fommmm o +

1 row in set (0.01 sec)

Hoasanpoc 6JI0Ka having HaXOJUT MaKCHUMaJbHO€ YHUCJIO CUHETOB, OTKPEI-
ThIX OJHUM COTPYAHHUKOM, a OCHOBHOH 3alrpoc HaXo0OAUT COTPYAHHUKA, OT-
KPBIBIIIETO 9TO KOJIHUYECTBO CUETOB. Ecau 651 ¢ HanOOIBIIAM YKUCIOM OT-
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KDPBITBIX CUHETOB OBIINA CBSI3aHBI HECKOJIBKO COTPYAHMUKOB, 3aIIpoC BO3Bpa-
THUJI 6B HECKOIBKO CTPOK.

Mop3anpockl Kak reHepaTopbl BbipaXKeHUn

B sTOoM mocremHeM pasfesie TJIaBBI A 3aBepIy TeMYy, ¢ KOTOpoil Hadas, —
CcKaJdapHBIEe MOA3alpOChl, BO3BPAIIAIONINe OANH CTOJOEI] W OAHY CTPOKY.
Kpowme ycrmosuil GuasTpanuu cKaJsAapHBIe TOA3aTPOCH TPUMEHUMEI Bese,
Tle MOXKET IOABJIATHCA BEIparKeHUe, BKIoUasa 6ok select u order by 3a-
mpoca u 6JI0K values (3HaYeHUA) BRIpaKeHUs insert.

Panee B 9T0ii rnaBe, B pasaene «Ilogsanpockl, OpueHETUPOBaHHBIE Ha 3a/Aa-
Yi», OBLIO TMOKA3aHO, KAK C IMOMOIIBI0 IOJ3alpoca OTAETUTh MEeXaHU3M
TPYIOOHUPOBKH OT OCTAJIbHOTO 3ampoca. BoT BapHaHT TOTO JKe 3ampoca, UC-
TTOJIB3YION U TOA3aTIPOCHI ¢ TOH Ke MeJbio, HO MO-APYyToMY:

mysql> SELECT
-> (SELECT p.name FROM product p
->  WHERE p.product_cd = a.product_cd
> AND p.product_type_cd = "ACCOUNT") product,
-> (SELECT b.name FROM branch b
-> WHERE b.branch_id = a.open_branch_id) branch
-> (SELECT CONCAT(e.fname, * ', e.lname) FROM employee e
> WHERE e.emp_id = a.open_emp_id) name,
-> SUM(a.avail_balance) tot_deposits
-> FROM account a

o ___
| product
o ___
NULL
NULL

Paula Roberts
Theresa Markham
Michael Smith

N
| | |
+ + +
| Woburn Branch | |
| So. NH Branch |
certificate of deposit | Headguarters | |
certificate of deposit | Woburn Branch | Paula Roberts |
checking account | Headquarters | Michael Smith
checking account | Woburn Branch | Paula Roberts
checking account | Quincy Branch | John Blake | 1057.75
| So. NH Branch | Theresa Markham |
| Headguarters | Michael Smith |
| Quincy Branch | John Blake |
| Headguarters | Michael Smith |
| Woburn Branch | Paula Roberts |
| So. NH Branch | Theresa Markham |
| Quincy Branch | John Blake |
+ + +

|

|

|

|

|

|

|

| checking account

| money market account
| money market account
| savings account
| savings account
| savings account
| NULL
n

14 rows in set (0.01 sec)

Mesxay sTUM 3aIIpOCOM W OPUBEAEHHOU paHee BepcUel, HUCIOJIb3YIONIeH
moasamnpoc B 6s0Ke from, eCTh IBa OCHOBHBIX PA3JIUUMA:

e BwmecTo coegunenusa Tabaum product, branch u employee ¢ JaHHBIME CUe-
Ta B 0JI0Ke select HUCIONMB3VIOTCS CBSIZAHHBIE CKANSPHBIE MOA3aIPOCHI
AJd IIOHUCKAa TUIla cueTa, OTJeJIeHUA U COTPYAHUKA.
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e PesyabpTuUpyoIuii Habop comep:KuT 14 ¢cTpokK, a He 11, u Tpu Tuma cue-
TOB —null.

Tpu ZOTOMTHUTENbHBIE CTPOKH MOABISIOTCS B PE3YJILTHUDPYIONIeM Habope
IIOTOMY, UTO IPeAbIAYIIAdA BepCUs 3alpoca BKJIIOYAJA YCIOBUEe PUILTPA-
ouu p.product_type_cd = "ACCOUNT . 9TOT GUIBTD UCKJIOUYAJ CTPOKU I
cuetoB TunoB INSURANCE (crpaxoBka) u LOAN (ccyaa), Hanpumep He-
OOJIBITIHE CCYABI KOMMEPUYECKUM OpeAnpuATuaM. IIocKONIbKY B 5TOM Bep-
CHUU 3ampoca HeT coeAUuHeHus ¢ Tabaume product, HET BOBMOXKHOCTH BKJITO-
YUTH yCJIOBUE DUIBTPAIUU B OCHOBHOU zampoc. CBA3aHHBIA IOA3aIpoC
K Tabmurme product BKJIIOYAET STOT PUIBTD, HO €IWHCTBEHHBIH ITPOU3BOLM-
MBI UM sdhderT — yKasaaue null BMecTo TmOa cdera. Eciu xoTmTe uada-
BUTHCS OT JOTIOMHUTEIBHBIX TPEX CTPOK, MOXKHO COeJUHUTD Tabaumy product
¢ Tabnumeii accouNt ¥ BKJIOYUTD YCIOBHUE QUIABTPAIIMN WU ITPOCTO CAeJIaTh
clefyrorniee:

mysgl> SELECT all_prods.product, all_prods.branch,

-> all_prods.name, all_prods.tot_deposits

-> FROM

-> (SELECT

-> (SELECT p.name FROM product p

-> WHERE p.product_cd = a.product_cd

-> AND p.product_type_cd = "ACCOUNT") product,

-> (SELECT b.name FROM branch b

-> WHERE b.branch_id = a.open_branch_id) branch

-> (SELECT CONCAT(e. fname, *, e.lname) FROM employee e
-> WHERE e.emp_id = a.open_emp_id) name,

-> SUM(a.avail_balance) tot_deposits

-> FROM account a

->  GROUP BY a.product_cd, a.open_branch_id, a.open_emp_id) all_prods

-> WHERE all_prods.product IS NOT NULL;

e [ R o +
| product | branch | name | tot_deposits |
e [ [ o +
| certificate of deposit | Headguarters | Michael Smith | 11500.00 |
| certificate of deposit | Woburn Branch | Paula Roberts | 8000.00 |
| checking account | Headguarters | Michael Smith | 782.16 |
| checking account | Woburn Branch | Paula Roberts | 3315.77 |
| checking account | Quincy Branch | John Blake | 1057.75 |
| checking account | So. NH Branch | Theresa Markham | 67852.33 |
| money market account | Headguarters | Michael Smith | 14832.64 |
| money market account | Quincy Branch | John Blake | 2212.50 |
| savings account | Headguarters | Michael Smith | 767.77 |
| savings account | Woburn Branch | Paula Roberts | 700.00 |
| savings account | So. NH Branch | Theresa Markham | 387.99 |
e [ R o +

11 rows in set (0.01 sec)

Tenepsb, mocye TOMEIe U IPeALIIYIIEeT0 3aIpoca B IoA3anpoc (Ha3BaHHEI
all_prods) u moGaBJIeHUS YCIOBUA QUIBLTPATTNY A UCKIIOUCHUST 3HAYEHUH
null cToxbma product, 3ampoc Bo3Bpariaer KemaemMble 11 cTpok. B urore no-



192

[naea 9. MNoa3zanpocsl

Jy4aeM 3alpoc, Te BBITONHSAETCA IPYIIHUPOBKA TONMBKO HeoOpaboTaHHBIX
JaHHBIX TAOMHUITBEI aCCOUNt, a 3aTeM Pe3yJIbTAT OPUYKPAIIUBaeTCsI ¢ ITOMO-
MIbIO JAHHBIX U3 TpeX Apyrux tadaun. 1 Bce 5To 63 8carKux coedunenull.

Kax orMeuasoch paHee, CKaJIdpHBIE TOA3aIPOCH] TOMKE MOTYT MOABIATHCS
B 610Ke order by. Creayromiuii 3anpoc M3BJIeKaeT NaHHBIE COTPYAHUKOB,
OTCOPTUPOBAHHBIE 0 GAMUIUAM HAYATHLHUKOB COTPYIHUKOB M 3aTeM IO
baMuIIAM cAMUX COTPYIHUKOB:

mysql> SELECT emp.emp_id, CONCAT(emp.fname, * ', emp.lname) emp_name
-> (SELECT CONCAT(boss.fname, ' °, boss.lname)
-> FROM employee boss
->  WHERE boss.emp_id = emp.superior_emp_id) boss_name
-> FROM employee emp
-> WHERE emp.superior_emp_id IS NOT NULL
-> ORDER BY (SELECT boss.lname FROM employee boss
->  WHERE boss.emp_id = emp.superior_emp_id), emp.lname;

fooooo S oo +
| emp_id | emp_name | boss_name |
fooooo S oo +
| 14 | Cindy Mason | John Blake

| 15 | Frank Portman | John Blake

| 9 | Jane Grossman | Helen Fleming |
| 8 | Sarah Parker | Helen Fleming |
| 7 | Chris Tucker | Helen Fleming |
| 13 | John Blake | Susan Hawthorne |
| 6 | Helen Fleming | Susan Hawthorne |
| 5 | John Gooding | Susan Hawthorne |
| 16 | Theresa Markham | Susan Hawthorne |
| 10 | Paula Roberts | Susan Hawthorne |
| 17 | Beth Fowler | Theresa Markham |
| 18 | Rick Tulman | Theresa Markham |
| 12 | Samantha Jameson | Paula Roberts |
| 11 | Thomas Ziegler | Paula Roberts |
| 2 | Susan Barker | Michael Smith |
| 3 | Robert Tyler | Michael Smith |
| 4 | Susan Hawthorne | Robert Tyler
fooooo S oo +

17 rows in set (0.01 sec)

OTOT 3ampoc UCIONB3YeT ABA CBABAHHBIX CKAJAPHBIX MOA3ANpoca: OAUH
B 6J10Ke select, M3BJIEKAIONMIHHA MOJHOE UM DPYKOBOAUTENS KasKIOTO CO-
TPpYAHUKA, a ApYroii B 0J0Ke order Dy, BO3BpaAMIAOIINHN TOJIBKO (HhaMUITHIO
PYKOBOIUTEJNS COTPYAHUKA AJA Meeil COPTUPOBKH.

Hapaay ¢ opuMeHeHHeM CKaJIAPHBIX IOA3aIPOCOB B BBEIDaXKeHUHU select
MOXKHO HCIIOJIB30BATh HeCBA3aHHBIE CKAIAPHBIE I0A3aIPOCH, POPMUDPYIO-
mue 3HaUYeHUA JJA BeIpaskeHHd insert. Hanpumep, OpeanosaraeTcsa cos-
JaTh HOBYIO CTpoKY cdeTa. IIpefocTaBieHE! caeAyomue JaHHEIE:

¢ Tun cuera («savings account»)

o ®Depepansvublii ID kauenTa («555-55-5555»)
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e HaspaHue oTaeJeHNsA, B KOTOPOM OBIJI OTKDPHIT cueT («Quincy Branch»)
e UWmsa u haMuans omepamuoHnUcTa, OTKpEIBIOIero cueT («Frank Portmany»)

IIpesxae yeM MOKHO OYAeT CO3JATh CTPOKY B TabMUIle account, TOHAZOOUT-
cs HAWTH 3HaYeHUA KJIOUYel BCceX DTUX 5JIeMEHTOB JAaHHBIX, YTOOBI 3aII0JI-
HUTH CTOJONEI BHENIHHUX KJMUeil Tabmuibsl account. CaemaTs 5TO MOMKHO
OBYMA CIIOCO0AMU: BRIIOMHUATE YeTHIPE 3aI0poca AJIs N3BIeYeHnsI 3HAUeHIH
IepBUYHBIX KJIOUYEH 1 IOMECTUTE 9THU 3HAYEHHUS B BRIpAsKeHHUe insert miau
OONYYNATH 3HAYEHUS YeThIpeX KJUell ¢ IIOMOINBIO IOA3alpoCcOB BHYTPH
BBIpaKeHus insert. BoT mpruMep BTOPOro moAxoma:

INSERT INTO account
(account_id, product_cd, cust_id, open_date, last_activity date,
status, open_branch_id, open_emp_id, avail balance, pending_balance)
VALUES (NULL,
(SELECT product_cd FROM product WHERE name = "savings account'),
(SELECT cust_id FROM customer WHERE fed id = "555-55-5555"),
'2005-01-25", "2005-01-25", TACTIVE',
(SELECT branch_id FROM branch WHERE name = "Quincy Branch'),
(SELECT emp_id FROM employee WHERE lname = "Portman’ AND fname = 'Frank'),
0, 0);

EnuncrBerHOe SQL-BRIpaskeHUe NO3BOJIAET BaM OJHOBDEMEHHO CO3JaTh
CTPOKY B TabauIe account m HaWTHU YeThIpe 3HAUYEHUS CTOJOIIOB BHEITHETO
kmaoda. QQHAKO YV BTOTO IIOAX0/1a €CTh OJUH HeJOCTaTOK. Kciu ¢ moMOoIIbIo
TTOA3aIPOCOB 3aONHATD CTOJIOIIEI, AOTYCKAIONHE 3HaAYeHUA NUll, BRIpaKe-
HUe BBEIOOJIHUTCA YCIIENIHO, faKe €ClIU OAUH U3 DI0A3aIPOCOB He BO3BPATUT
3Havenue. Hanpumep, ecJu B 4eTBEPTOM Hoj3anpoce B uMenu Frank Port-
man cienaHa omedyaTKa, CTPOKAa B Tabauie account 6yaeT Bce paBHO co3ja-
Ha, HO CTOJOIY open_emp_id 6yaeT mpucBoeHO 3HaYeHMe nuUll.

KpaTkuin 0630p noasanpocos

B sT0# rmaBe paccMOTpeHO MHOMKECTBO TeM, IT09TOMY, TOMKANYil, He JUIIHe
BKpATIle TOBTOPUTH MX. IIpuMepsl HaHHOH TaBBl IPOAEMOHCTPUPOBATU
TTOA3aMPOCHI, KOTOPHIE:

e BosBpamaroT oAuH CTOJI0EI U OAHY CTPOKY, OJUH CTOJI0EN U HeCKOMIbKO
CTPOK, 4 TaKKe HeCKONBbKO CTOJOIOB U CTPOK.

e He zaBucar or COZEepPKAaIIero BbIpaXeHud (HECBHSaHHBIe Hoasanpocm).

e UVcnons3yioT ofmH unu 00jee CTONOIOB U3 COAEPIKAIIETO BRIPANKEHUA
(cBA3aHHEBIE 032N POCHI).

e JlpumMeHAOTCA B YCIOBUSAX, HCIOJb3YeMbIX OIE€PATOPAMH CPaBHEHMUS
U cIellHaJbHBIMHU OllepaTopaMu in, not in, exists u not exists.

¢ MoryT HaXOAUTHCA B BEIpaskeHUAX select, update, delete m insert.

e @DopMUPYIOT TAaOIUILI, KOTOPbIe MOXKHO COeJUHUTL B 3alIpoce ¢ APYTU-
MU TabJIUuIaMu.
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e TIlosBomaroT GopMUPOBATH 3HAUYEHHUS AJA 3aTMONHEHUS TaOMUILI MU
CTOJIOITOB Pe3yIBTUPYIONIeTo Habopa 3ampoca.

e MHcoomwnsyioTeda B 6o0Kax select, from, where, having u order by 3amIpocoB.

O‘IEBI/I,Z[HO, II10A3alIpoOChl — OUYE€HDb MHOI‘OI‘paHHBIfI HHCTPYMEHT, IO3TOMY HE
OTanBafITECB, €CJIX IIPHU IIePBOM IIPDOYTEHHU I'JIaBBI BEI noiiMeTe He Bce
IIpeacTaBJI€HHBIE 3[€Ch IPDHUHIIUIIBI. Hpo,z:[om{caf/i're SKCII€EpDUMEHTHUPOBATH
C IIoaAs3amnpocaMy U BCKODpe OﬁHapyHCI/ITe, 4YTO IIPHU HAIIMCAHUH KaXA0Tr0 He-
OBGBIYHOTO SQL'BBIpaHCEHI/IH O49€eHb IIO0JEe3HO pacCcMaTpuBaTh BO3MOXKHOCTDH
HCIIOJIB30BaHUA I10A3aIIpoca.

YnpaxxHeHus

OTu yupakHeHUS OPUEeHTUPOBAHEI HAa TPOBEPKY TOHUMAHUA ITOJ3aIPOCOB.
Penternus npuseeHsl B npuroskenun C.

9.1
CospmafiTe 3ampoc K Tabmuie account, MCOOJB3YVIOMIUEN ycIoBUe (UIBLTPA-
AU ¢ HECBABAHHBIM IIO3aIPOCOM K Tabmume product AJs IOUCKA BCeX Kpe-
IUTHBIX c4geToB (product.product_type_cd = "LOAN"). HosKHBI OBITH BEIGpA-
HeI ID cuera, Kog cuera, ID KnneHTa 1 JOCTYIHBIN OCTATOK.
9.2
ITepepaboraiiTe 3anpoc us ynpaskHeHud 9.1, UCTOIB3YA C8A3AHHbLI TIOA3A-
mpoc K Tabautie product A TOMyYeHUA TOTO Ke PesyaIbTaTa.
9.3
CoenuHUTe CAEAYIONTUH 3amIpoc ¢ Tabaumeii employee, YTo6HI TOKA3aTh YPO-
BeHb KBAaTU(MUKAITUU KA JOTO COTPYAHUKA:
SELECT "trainee’ name, '2004-01-01" start_dt, '2005-12-31" end_dt
UNTON ALL
SELECT "worker™ name, '2002-01-01" start_dt, '2003-12-31" end_dt
UNTON ALL
SELECT "mentor’ name, '2000-01-01" start_dt, "2001-12-31" end_dt
HMa#iTe moasampocy ODceBAOHUM levels (ypoBHH) U BRJIoYnTe ID coTpyanu-
Ka, uMd, pamunnio u kparuduranuio (levels. name). (CoBeT: B yCIOBHUU CO-
eIUHEHUs ONpeAeNsiiTe AMANas30H, B KOTOPLIM IomagaeT cTOJOeIr em-
ployee.start_date, c TOMOMIbIO YCIOBUS HepaBeHCTBA. )
94

CospafiTe sampoc K Tabmumne employee Aaa monydenuda ID, uMenu u dpamu-
JUU COTPYJHUKA BMECTe ¢ HA3BAHUAMU OTAeja U OTAEJIEHUSA, K KOTODBIM
oH npunucai. He ncmonbayiiTe coefnHenne TabINII.



10

N cHoBa coeanHeHUSN

Ha ,Z[aHHBII;'I MOMEHT YHUTATEJb JOJXKEH BJIAaAETh ROHIIEHIIHeﬁ BHYTDPEHHETO
coeguHeHud, Hpe,[[CTaBJIeHHOfI B ri1aBe 5. OcHOBHOe BHUMAHUE B 5TOH I'JIaBe
VaAeJeHo ApYIuM coocobam COeINnHEeHNuA TaﬁJII/IIJ;, BKJIIO4Yas BHEIIIHEee U I1epe-
KpeCcTHOE€ COeJUHEHUNA.

BHewHMe coegnHeHUs

Mo cux mop HU B OJJHOM M3 IPUBEAEHHBIX TPUMEPOB, BKJIIOYATOITUX 34T POCHI
K HECKOJbKHUM TabJIuIaM, He TOAHUMAJICS BOIPOC O TOM, UTO HE BCe CTPOKU
TaOJIUIBI MOTYT COOTBETCTBOBATE YCIOBUAM coeinHeHuA. Hanpumep, npu
coeIUHEHWHN TaOMUIBI account ¢ Tabaume customer HUYero He OGBIIO CKa3a-
HO O BO3MOYKHOCTH OTCYTCTBUS [IJd 3HAUEeHHSA cTonbma cust_id TaGmuIrs
account COOTBETCTBYIONIEr0 3HAUEHUS B cTON6Ie cust_id Tabaumer customer.
Ecnu 661 TaKO€ CAYUUITOCH, HEKOTOPHIE CTPOKU OAHOIT U3 TaGIUIT He BOILIN
OBl B Pe3yIBLTUPYIONIUH HAGOD.

Ha Bcaxuii cayuaii faBaiiTe TpoBepUM JaHHBIEe TAOJIUITBI. BOT cTOM6GIIBI ac-
count_id m cust_id Tabmuusl account:

mysgl> SELECT account_id, cust_id
-> FROM account;

[ R f +

| account_id

o __

O~ O A WN 2
S WWN N S o
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| 10 |
| 1
| 12 ]
| 13 ]
| 14
| 15 |
| 16 |
| 17
| |
| |
| |
| |
| |
| |
| |

W W o W ~ O O O A

18
19
20
21
22
23

4
nN 2 O O Ww

13
o oo +
24 rows in set (0.04 sec)

HNmeerca 24 cuera 13 pasHbix KaueHTOB ¢ ID kauerTa ot 1 go 13, mo Kpaii-
Hell Mepe o OAHOMY CcUeTy Ha Ka:KAoro. BoT MHOXKecTBO KJIuMeHTCKUX 1D
TabGIUIEI cUustomer:

mysql> SELECT cust_id
-> FROM customer;

| cust_id |

O~ O O AW =

-
nN 2 O Ww

13

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
+ +

13 rows in set (0.02 sec)

B rabaume customer 13 erpox ¢ ID ot 1 g0 13. Tarkum obpaszom, Kaskaerin ID
KJIWeHTAa BKJIYeH B TaOMUITY account, mo KpaliHeii mepe, ogus pas. Crenmo-
BATEeNbHO, IIPU COeAUHEHUN ABYX TAOJIUI] IO CTOXOMY cust_id MOMKHO 0XKHU-
IaTh, YTO B PE3YJIbTUPYIONTNUI Ha60p OVAYT BKIOUYEHEI Bee 24 ¢cTpoKHU (ecau
HeT APYTUX YCIOBUHN QUIBTPAIINHN):

mysgl> SELECT a.account_id, c¢.cust_id
-> FROM account a INNER JOIN customer ¢
-> ON a.cust_id = c.cust_id;
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o

| account_id
o __

O~ O O AW =

N RO ND — 4 4 4 4 4 4 4 1
N = O W oo~ O O BN 2O W

—

= O O W W W oo~ OO O, A WWMNDN 22—

N
w
—
N

24 13
R TR +

24 rows in set (0.00 sec)

Kaxr u oxxkugasoch, B pe3ayaIbTHPYIONIEM Habope IpeAcTaBlIeHbl Bee 24 cue-
Ta. Ho uTo mpousoiifer, eciu COefUHUTD TAOMUITY account ¢ OgHOHN 13 cie-
MUATU3UPOBAHHBIX TaOMUIT KIMEHTOB, HaIpuMep Tadaumneii business?

mysql> SELECT a.account_id, b.cust_id, b.name
-> FROM account a INNER JOIN business b
-> ON a.cust_id = b.cust_id;

S fooooo o oo +
| account_id | cust_id | name |
S foooooo b +
| 20 | 10 | Chilton Engineering

| 21 | 10 | Chilton Engineering

| 22 | 11 | Northeast Cooling Inc.

| 23 | 12 | Superior Auto Body

| 24 | 13 | AAA Insurance Inc.
S fooooo o oo +
5 rows in set (0.00 sec)

Tenepsb B pe3yIbTHUPYIOINIEM HAOOPE TOJIBKO IATH CTPOK BMecTo 24. 3armnsd-
HeM B TabJIUIly business, YTOOBI TOHATH, IOYEMY TAK TPOUBOIILIO:

mysql> SELECT cust_id, name
-> FROM business;
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foomoo o S +
| cust_id | name |
foomoo o S +
| 10 | Chilton Engineering |
| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body

| 13 | AAA Insurance Inc. |
foomoo o S +

4 rows in set (0.01 sec)

W3 13 CTPOK TaﬁJII/IIIBI KJIHUEHTOB TOJBKO YE€TEIPDE OTHOCATCA K IOPpHANYE-
CKHUM JIUITaM. n IIOCKOJIBKY Yy OAHOT'O U3 OPUINYECKUX JIUIT ABa cUYeTa, B 06-
I_T_Iefl CJIOMHOCTH C OPDUANYECKUMHU JIUIIAMHU CBA3AHEI IIATH CTPOK TaﬁJII/IIIBI
account.

Ho uro genars, ecu Tpedyercda, YTOOHBI 3alIpoc BO3BpAaMlal 8Ce cUeTa, HO
IIPU BTOM BKJIIOYAJ Ha3zBaHUE (PUPMBI, TOIBKO €CJIU CUET CBABAH C IOPULU-
YeCKUM JUIOM? OTO OpUMeD, KOrZa HeoODXOAMMO 6HelLHee CoeluHeHUe
(outer join) Tabmum account m business:

mysql> SELECT a.account_id, a.cust_id, b.name
-> FROM account a LEFT OUTER JOIN business b
-> ON a.cust_id = b.cust_id;

S fooooo o oo +
| account_id | cust_id | name

S foooooo b +
| 1 1 | NULL

| 2| 1 | NULL

| 3| 1 | NULL

| 4 | 2 | NULL

| 5 2 | NULL

| 6 | 3 | NULL

| 7 3 | NULL

| 8 | 4 | NULL

| 9 | 4 | NULL

| 10 | 4 | NULL

| 11 5 | NULL

| 12 | 6 | NULL

| 13 | 6 | NULL

| 14 | 7 | NULL

| 15 | 8 | NULL

| 16 | 8 | NULL

| 17 | 9 | NULL

| 18 | 9 | NULL

| 19 | 9 | NULL

| 20 | 10 | Chilton Engineering

| 21 | 10 | Chilton Engineering

| 22 | 11 | Northeast Cooling Inc.

| 23 | 12 | Superior Auto Body

| 24 | 13 | AAA Insurance Inc.
S fooooo o oo +
24 rows in set (0.00 sec)
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BrermniHee coefuHeHNe BKIOYAET BCe CTPOKU OAHOI TaOIUILI 1 BBOAUT JaH-
HbIe BTOPOH TAOGIUIBI TOJIBKO B ¢JAydae OOHADYKEHUSI COOTBETCTBYIOIIUX
CcTpOK. B jamHOM ciydyae B pe3yaIbTAaT BOIILIU BCe CTPOKHM TAOMHUIIEI account,
TTOCKOJBKY 3amaHo left outer join (JIeBoCTOpOHHEe BHEIIHee COeTUHEHUE)
u Tabauma account HaXOAUTCA B JIEBOHM YacTH ONUCAaHUA coefuHenusa. CTou-
fell name MMeeT 3HAUeHMe null A BCeX CTPOK, KPOMe YeThIpEX CTPOK KIIN-
eHTOB-fopuAndYeckux aur (cust_id 10, 11, 12 u 13). Bor amamoru4ynbiii 3a-
IpocC ¢ BHEIIHUM COeJUHeHeM, HO ¢ Tabnumeii individual BMecTo business:

mysql> SELECT a.account_id, a.cust_id, i.fname, i.lname
-> FROM account a LEFT OUTER JOIN individual i
-> ON a.cust_id = i.cust_id;

[ R f [ [ +
| account_id | cust_id | fname | Lname |
[ R f [ [ +
| 1] 1| James | Hadley |
| 2 | 1| James | Hadley |
| 3 1| James | Hadley |
| 4 2 | Susan | Tingley |
| 5 2 | Susan | Tingley |
| 6 | 3 | Frank | Tucker |
| 7 3 | Frank | Tucker |
| 8 | 4 | John | Hayward |
| 9 4 | John | Hayward |
| 10 | 4 | John | Hayward |
| 11 5 | Charles | Frasier |
| 12 ] 6 | John | Spencer |
| 13 | 6 | John | Spencer |
| 14 7 | Margaret | Young |
| 15 | 8 | Louis | Blake |
| 16 | 8 | Louis | Blake |
| 17 9 | Richard | Farley |
| 18 | 9 | Richard | Farley |
| 19 | 9 | Richard | Farley |
| 20 | 10 | NULL | NULL |
| 21 | 10 | NULL | NULL |
| 22 | 11 | NULL | NULL |
| 23 | 12 | NULL | NULL |
| 24 | 13 | NULL | NULL |
[ R f [ [ +
24 rows in set (0.00 sec)

ITOT 3a1poc, IO CYTH, IPOTHUBOIOJIOMKEH IPeAbIAYIIIeMY: BEIBOASATCA UMe-
Ha U pamMuaIum Pu3UIYeCKUX JIHUI, TorJa Kak AJA IOPUIUYECKUX JIUI[ 5TU
CTOJIOMIBI UMEIOT 3HAUeHMe null.

CpaBHEHVIe NNeBOCTOPOHHUNX N NPaBOCTOPOHHUX
BHELUHNX coeguHeHNN

B mpeamigyineM pasgeise B IpUMepaxX BHENIHUX COeJUHEHHNH OBIIO 3aJaHO
left outer join. KmmodueBoe caoBO left cBUAETENIBCTBYET O TOM, UTO TalIHU-
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1a, HaxXoAdAIMIasacA B JeBoi uyacTu 6roxa from, oTBeduaeT 3a ompejeseHUe
Yucyia CTPOK B Pe3yJIbTHUPYIONieM Habope, a TabJauIa B IPaBoil yacTu mpe-
JOCTaBJAET 3HAYEeHHWsSI CTONOIOB B ciaydae O0HAPYKEHUS COOTBETCTBUSI.
Paccmorpum ciaengyromiuii npuMep:

mysgl> SELECT c¢.cust_id, b.name
-> FROM customer ¢ LEFT OUTER JOIN business b
-> ON c.cust_id = b.cust_id;

foomoo o S +
| cust_id | name |
foomoo o S +
| 1 | NULL |
| 2 | NULL |
| 3 | NULL |
| 4 | NULL |
| 5 | NULL |
| 6 | NULL |
| 7 | NULL |
| 8 | NULL |
| 9 | NULL |
| 10 | Chilton Engineering |
| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body

| 13 | AAA Insurance Inc. |
foomoo o S +

13 rows in set (0.00 sec)

Biox from ompeaenseT JeBOCTOPOHHEE BHEIMIHee coefuHerne. Takum obpa-
30M, B PE3YJIbTUDYIONINI Habop BXOAAT Bce 13 cTpok Tabaumer customer,
a Tabaurma business mocTaBJsgeT 3HAYEeHHWsS BO BTOPOH cTONMGEI pe3ysabTH-
pyrolero Eabopa AJA YeThIpeX KJIWEeHTOB-IOPHUANYECKUX JUuIll. Eciau BBI-
TIOJHUTD TaKoH sKe 3ampoc, HO YKa3aTh IPaBOCTOPOHHEe BHEIIHee CoeJuHe-
HUe, 6yAeT ToMyUeH CIeAYVIONINHA PesyIbTaT:

mysgl> SELECT c¢.cust_id, b.name
-> FROM customer ¢ RIGHT OUTER JOIN business b
-> ON c.cust_id = b.cust_id;
foomoo o S +
| cust_id | name |
foomoo o S +
| 10 | Chilton Engineering |
| 11 | Northeast Cooling Inc. |
| 12 | Superior Auto Body
| 13 | AAA Insurance Inc. |
foomoo o S +
4 rows in set (0.00 sec)

Tenmeps YMUCIO CTPOK PE3YIBTHUPYIONIEr0 Habopa OmpeaessaeTcs: KOJIUudecT-
BOM CTPOK TaOJIHUIBI business. BoT moueMy B 3TOM MHOKECTBE BCETO YeThIpe
CTPOKH.
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ITomuEHTE, 4TO 06a 3amIpoca OCYIECTBISIOT BHENIHNE coefuHeHud. Kaoue-
BBIE cJIoBa left u right mpocTo coobmiatoT onTumusaTopy B/, Kaxas Tabmu-
1Ia MOXKET UMeTh MPoOessl B JaHHBIX. ECIN HYKHO TPOBECTH BHENIHEe CO-
efuHeHue Tadbaum A u B Takum o6pa3oM, YTOGH B pe3yIETUPYIONIUI Habop
BXOAUJIU BCE CTPOKU U3 A U Te CTPOKU U3 B, 4719 KOTOPBIX €CTh COOTBETCT-
BYIOI[Ue JaHHbIE, MOXKHO 3a4aTh uiau A left outer join B, uau B right outer

joinA.

TPEXCTOPOHHVIE BHelWHWne coeanHeHnsN

B HEKOTOPBIX CAYUAAX MOKET IOTpebOBATHCS IPOBECTH BHEIITHEE COeTuHe-
HUe OJHOHW TabJIumbl ¢ ABYMA APYyrUMH Tabnunamu. Hampumep, Hy:KeH
CIIHMCOK BCEX CUETOB C YKasaHUeM UM UMeHU U GaMuJInuu HGU3UIecKoTo JIH-
1a, UIU HasdBaHUA QUPMBI AJII IOPUIUUYECKOTO JIUIa:

mysgl> SELECT a.account_id, a.product_cd,
CONCAT(i.fname,
b.name business_name
FROM account a LEFT OUTER JOIN individual i
ON a.cust_id = i.cust_id
LEFT OUTER JOIN business b
ON a.cust_id = b.cust_id;
,,,,,,,,,,,, o

o

->
->

| account_id

o

o~ O O B W N

N RD RO ND — — 4 4 4 4 2 a4 4
WM =2 O W oo~ O U W) 2 O WO

24

product_cd

CHK
SAV
CHK

24 rows in set (0.00 sec)

*, i.lname) person_name,

person_name
James Hadley
James Hadley
James Hadley
Susan Tingley
Susan Tingley
Frank Tucker
Frank Tucker
John Hayward
John Hayward
John Hayward
Charles Frasier
John Spencer
John Spencer
Margaret Young
Louis Blake
Louis Blake
Richard Farley
Richard Farley
Richard Farley
NULL

NULL

NULL

NULL

NULL

—_———— — — — — — — - — — — + — ¥

NULL

Chilton Engineering
Chilton Engineering
Northeast Cooling Inc.
Superior Auto Body
AAA Insurance Inc
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PESYJIBTaTBI BKJIIOYAIOT Bce 24 CTPpOKH TaﬁJII/IIIBI account, a TakKe UMeHa
KJIWUEeHTOB HWJIN Ha3BaHUA (I)I/IpM, IIOCTYIHIAIIe U3 ABYX APYIrux TaﬁJII/III
B pe3yJIpTaTe BHEIIHETrO COeJMHEeHMA.

Mmue He m3BecTHBI orpanudenuda B MySQL, Kacarominecs KoaudecTBa Tabd-
JIUIL, ¢ KOTOPBIMU MOXKHO OCYIIECTBIATEH BHEIIHee coequHerne. Ho 4ToOw
COKDATHUTH YHUCJIO COeAUHEHUN B 3alIpoce, BCETIA MOKHO BOCIIOJIB30BATHCS
noasanpocamMu. Hanpumep, NpeAbIAVIITUN IPUMED MOXKHO IIePENINUCATD TaK:

mysgl> SELECT account_ind.account_id, account_ind.product_cd,
-> account_ind.person_name,
-> b.name business_name

-> FROM

-> (SELECT a.account_id, a.product_cd, a.cust_id,
-> CONCAT(i.fname, * ', i.lname) person_name
-> FROM account a LEFT OUTER JOIN individual i
-> ON a.cust_id = i.cust_id) account_ind

->  LEFT OUTER JOIN business b
-> ON account_ind.cust_id = b.cust_id;

S S — S S +
| account_id | product_cd | person_name | business_name
S S — S S +
| 1 | CHK | James Hadley | NULL

| 2 | SAV | James Hadley | NULL

| 3] CD | James Hadley | NULL

| 4 | CHK | Susan Tingley | NULL

| 5 | SAV | Susan Tingley | NULL

| 6 | CHK | Frank Tucker | NULL

| 7 | MM | Frank Tucker | NULL

| 8 | CHK | John Hayward | NULL

| 9 | SAV | John Hayward | NULL

| 10 | MM | John Hayward | NULL

| 11 | CHK | Charles Frasier | NULL

| 12 | CHK | John Spencer | NULL

| 13 | CD | John Spencer | NULL

| 14 | CD | Margaret Young | NULL

| 15 | CHK | Louis Blake | NULL

| 16 | SAV | Louis Blake | NULL

| 17 | CHK | Richard Farley | NULL

| 18 | MM | Richard Farley | NULL

| 19 | CD | Richard Farley | NULL

| 20 | CHK | NULL | Chilton Engineering

| 21 | BUS | NULL | Chilton Engineering

| 22 | BUS | NULL | Northeast Cooling Inc.

| 23 | CHK | NULL | Superior Auto Body

| 24 | SBL | NULL | AAA Insurance Inc.
S S — S S +

24 rows in set (0.00 sec)

B sTOoM BapuaHTe 3ampoca BHeMIHee coeAuHeHne Tabaumsl individual ¢ Ta6-
JUIeH account ocyImiecTBAAETCA B IOABAIpOce account_ind, pe3yabTaThl KO-
TOPOTO 3aTeM TIYTEM BHENIHETO COeTUHEHUA COeTUHIIOTC ¢ Tabaumedt bu-
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siness. TakuM ob6pasoM, KasKAbIH 3anpoc (IToA3ampoc ¥ OCHOBHOM 3ampoc)
HUCTIONMB3YeT TOJBKO OJHO BHemIHee coequuenne. IIpu pabore ¢ apyroit B
(ae ¢ MySQL) sTa cTpaTerus MOKeT TPUTOJUTHCS AJA OCYIECTBIEHU
BHEIIHEeTO coefuHeHUA ¢ 6oIee deM oHOMH TabauIie.

PEKprI/IBHbIe BHelWHWne coegnHeHNnA

B roaBe 5 OB1J1a mpeicTaBlIeHa KOHITEIINSA PEKYPCUBHOTO COeAUHEeH U, IPU
KOTOpOM Tabruma coefuHAETCSI caMa ¢ coboii. BoT mpuMep peKypCUBHOTO
COeIUHEeHUs W3 TJaBBI 5, B KOTOPOM TabJHWIa employee coelMHALTCSI caMa
¢ co00ii 111 GOPMUPOBAHU CIINCKA COTPYAHUKOB U UX PYKOBOAUTEEH:

mysgl> 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;

[ [ S [ +
| fname | lname | mgr_fname | mgr_1lname |
[ [ S S [ S +
| 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 |
[ [ S [ +
17 rows in set (0.02 sec)

9TroT 3anpoc GYHKIIHOHUPYET HOPMAJIHHO 38 UCKIIOUeHUEM OJHOM MaleHb-
KOl HEYBABKU: B PE3YJNbTUPYIONIHI Habop He BKJIOYAIOTCA COTPYAHUKH,
Y KOTOPHIX HeT HauanbHUKAa. OAHAKO TOoCIe 3aMeHbl BHYTPEeHHETO coeIuHe-
HUS Ha BHEIIHee B Pe3YJIbTUPYIONUI HaGOp MONaJaroT BCe COTPYAHUKH,
Iaske Te, Y KOTOPBIX HET PYKOBOAUTEIS:

mysgl> SELECT e.fname, e.lname,
-> e_mgr.fname mgr_fname, e_mgr.lname mgr_lname
-> FROM employee e LEFT OUTER JOIN employee e_mgr
-> ON e.superior_emp_id = e_mgr.emp_id;

b b boo b +

| fname | lname | mgr_fname | mgr_1lname |
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[ [ S [ +
| Michael | Smith | NULL | NULL |
| Susan | Barker | Michael | Smith |
| Robert | Tyler | Michael | Smith |
| Susan | Hawthorne | Robert | Tyler |
| John | Gooding | Susan | Hawthorne |
| Helen | Fleming | Susan | Hawthorne |
| Chris | Tucker | Helen | Fleming |
| Sarah | Parker | Helen | Fleming |
| Jane | Grossman | Helen | Fleming |
| Paula | Roberts | Susan | Hawthorne |
| Thomas | Ziegler | Paula | Roberts |
| Samantha | Jameson | Paula | Roberts |
| John | Blake | Susan | Hawthorne |
| Cindy | Mason | John | Blake |
| Frank | Portman | John | Blake |
| Theresa | Markham | Susan | Hawthorne |
| Beth | Fowler | Theresa | Markham |
| Rick | Tulman | Theresa | Markham |
[ [ S [ +
18 rows in set (0.00 sec)

PesynpTupytoniuii Habop Teneps BKIodaeT Maiikma Cmura (Michael Smith),
KOTODBIH ABJIAETCA IPE3UIeHTOM DaHKa, ClIeJoBaTeNbHO, HaYaJIbHUKA Y He-
ro HeT. I3 dopMupPoBaHUS CINUCKA BCEX COTPYIHUKOB U UX HAYANILHUKOB,
eCJI TAKOBBbIe UMEIOTCA, 3aIIPOC UCIOJIb3YeT JeBOCTOPOHHEE BHEIIHEee CO-
enuHenue. Ecau coesaTh BHeITHee cOeIMHEHUE IPABOCTOPOHHUM, OYIYT
TTOJIY4eHBI CIAeAVIONINE Pe3YIbTATHI:

mysgl> SELECT e.fname, e.lname,
-> e_mgr.fname mgr_fname, e_mgr.lname mgr_lname
-> FROM employee e RIGHT OUTER JOIN employee e_mgr
-> ON e.superior_emp_id = e_mgr.emp_id;

foooo o R - fommm R - +
| fname | lname | mgr_fname | mgr_1lname |
foooo o R RS- R +
| Susan | Barker | Michael | Smith |
| Robert | Tyler | Michael | Smith |
| NULL | NULL | Susan | Barker |
| Susan | Hawthorne | Robert | Tyler |
| John | Gooding | Susan | Hawthorne |
| Helen | Fleming | Susan | Hawthorne |
| Paula | Roberts | Susan | Hawthorne |
| John | Blake | Susan | Hawthorne |
| Theresa | Markham | Susan | Hawthorne |
| NULL | NULL | John | Gooding |
| Chris | Tucker | Helen | Fleming |
| Sarah | Parker | Helen | Fleming |
| Jane | Grossman | Helen | Fleming |
| NULL | NULL | Chris | Tucker |
| NULL | NULL | Sarah | Parker |
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| NULL | NULL | Jane | Grossman |
| Thomas | Ziegler | Paula | Roberts |
| Samantha | Jameson | Paula | Roberts |
| NULL | NULL | Thomas | Ziegler |
| NULL | NULL | Samantha | Jameson |
| Cindy | Mason | John | Blake |
| Frank | Portman | John | Blake |
| NULL | NULL | Cindy | Mason |
| NULL | NULL | Frank | Portman |
| Beth | Fowler | Theresa | Markham |
| Rick | Tulman | Theresa | Markham |
| NULL | NULL | Beth | Fowler |
| NULL | NULL | Rick | Tulman |
[ R o - [ o - +
28 rows in set (0.00 sec)

ITo sTOMYy 3anpocy BEIOUPAIOTCS BCe PYKOBOAUTENH (LIO-IPEKHEEMY TPeTUH
U YEeTBEPTHIH CTOJOIIBI) BMECTE CO BCEMHU UX HoAUMHeHHBIMHU. IlosTOMy
Maiixn CMuT nodaBaseTcda JBasKbl — KaK HauaabHUK CblodeH Baprep (Su-
san Barker) u Pobepra Tafinepa (Robert Tyler). Crioser Bapkep nosaBisaeT-
cf OJUH pa3, OHA HUKeM He DYKOBOJAUT (3HaUeHMUs nUll B I€pBOM U BTOPOM
cTonbmax). Bee 18 cOTpYJHUKOB IOABIAIOTCA B TDETHEM U Y€TBEPTOM CTOJIO-
nax, oo kpatineii Mepe, oquH pas. HexoTophle NOABAAIOTCS HECKOJIBKO Pas,
€cJIiU Y HUX B IOAUMHEHUN HECKOJIBKO cOTpYyAHUKOB. Takum o6paszom, B pe-
3ynpTUpYyOMeM Habope 28 ¢cTpoK. 3TOT pes3ynabTaT OYEeHb OTJIUYAETCA OT
pesyJsbTaTa IpefBIAYINero 3aIpoca, a obecnedueH OH UBMEeHEeHUEM BCETO Of-
HOTO KJI4eBoro cioBa (left ma right). CiremoBaTenbHO, IPU MCIOIB30BA-
HUU BHENIHETO COeJUHEHUA He0OXOAMMO TIaTeIHHO IPOJYMEIBATE, KAKUM
OHO ZOJI}KHO OBITH — JIEBOCTOPOHHUM UJIU IPABOCTOPOHHUM.

NMepekpecTHble coeguHeHUNA

B rmaBe 5 6bly1a IpeAcTaBlIeHa KOHIIENNUS AeKapToBa MTPOU3BeAeHUA, KO-
TOpOE, B CYNIHOCTH, SABJSIETCA PE3YIbTaTOM COeTNHEHUA HeCKOMIbKUX Tab-
aur 6e3 YKasaHUA KaKuX-1ub0 YCI0BUi coefuHeHnsa. JlekapToBO IpouU3Be-
JIeHIe TOBOJIBHO YaCTO MCIONB3YEeTCd B pe3yabTaTe caydaiiHocTu (T. e. Ko-
TIa pa3paboTYnKU IPOCTO 3a0bIBAIOT f06aBUTH B 6JI0K from ycJoBue coenu-
HeHUs), HO HAa caMOM Jesie He TAK VoK IIUPOKO pacmpocTpaHeno. OgHAKO
ecau Jellcmaeumenbio TpebyeTcs TOJYUYUTH AeKaPTOBO IPOU3BEJeHNEe IBYX
TabIUIL, JOJIKHO OBITH 3aJaHO NLePeKpecnHoe coeduHeHue:

mysgl> SELECT pt.name, p.product_cd, p.name
-> FROM product p CROSS JOIN product_type pt;

o S — o +
| name | product_cd | name |
o S — o +
| Customer Accounts | AUT | auto loan |
| Customer Accounts | BUS | business line of credit |
| Customer Accounts | CD | certificate of deposit |
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Customer Accounts
Customer Accounts
Customer Accounts
Customer Accounts
Customer Accounts
O0fferings
O0fferings
O0fferings
O0fferings
O0fferings
O0fferings
O0fferings
O0fferings

|

|

|

|

|

| Insurance
| Insurance
| Insurance
| Insurance
| Insurance
| Insurance
| Insurance
| Insurance
| Individual
| Individual
| Individual
| Individual
| Individual
| Individual
| Individual
| Individual
T

and
and
and
and
and
and
and
and

Business Lo
Business Lo
Business Lo
Business Lo
Business Lo
Business Lo
Business Lo
Business Lo

24 rows in set (0.00 sec)

| CHK | checking account |
| MM | money market account |
| MRT | home mortgage |
| SAV | savings account |
| SBL | small business loan |
| AUT | auto loan |
| BUS | business line of credit |
| CD | certificate of deposit |
| CHK | checking account |
| MM | money market account |
| MRT | home mortgage |
| SAV | savings account |
| SBL | small business loan |
ans | AUT | auto loan |
ans | BUS | business line of credit |
ans | GD | certificate of deposit |
ans | CHK | checking account |
ans | MM | money market account |
ans | MRT | home mortgage |
ans | SAV | savings account |
ans | SBL | small business loan |
[ R, e +

9TroT 3anmpoc GOPMUDPYET AeKapPTOBO IPOM3BeAeHNe TabMuI product um prod-
uct_type. B pesyarTaTe noaydaem 24 ctpoku (8 cTpok product YyMHOMKAIOT-
cqa Ha 3 cTpoku product_type). Ho Teneps, KOTAa U3BECTHO, YTO TAKOE IIepe-
KPEeCcTHOe CoeJJuHEeHNEe U KaK OHO 3ajJlaeTcd, HAJ0 ONPeAeJUThCA C TeEM, 3a-
YeM OHO UCIOJb3yeTcAa. BoJbIIMHECTBO KHUT 10 SQL onMchIBAIOT, YTO TaKOE
IepeKpPecTHOE COeAUHEeHUE, U 3aTeM I'OBOPAT, YTO UCIOJb3YETCA OHO DeA-
kKo. Ho MHe 651 X0TeJ0Ch TOAEIUTHCA C YATATEJIEM CUTYAIIUAME, B KOTO-
PBIX 1 HAXO0XKY IePEeKPEeCTHOE COeIUHEeHNEe JOBOJIBHO OJIE3HBIM.

B roaBe 9 06cyikgam0Cch, Kak UCIOJIb30BATDh MOA3AIPOCK] JAJII CO3TAHMS Tab-
nun. McmonbayeMblii TpUMep TOKAa3bIBa, KaK TOCTPOUTH TaGMUIy, BKJIIO-
YAIONIyI0 TPU CTPOKM, KOTOPAas MOTJa ObITEH coeiuHeHa ¢ APYTUMHU Tabauma-
mu. Bor Tabnumna us Toro mpuMepa:

mysgl> SELECT 'Small Fry' name, O low_limit, 4999.99 high_limit

-> SELECT "Average Joes' name, 5000 low_limit, 9999.99 high_limit

-> SELECT 'Heavy Hitters' name, 10000 low_limit, 9999999.99 high_limit;

-> UNION ALL

-> UNION ALL
o= [
| name | low_limit
o= [
| Small Fry | 0
| Average Joes | 5000
| Heavy Hitters | 10000
o= [

3 rows in set (0.00 sec)

4999.99 |
9999.99 |
9999999.99 |
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Xors sTa TabauIa ABIIETCI UMEHHO TeM, UYTO TpeGoBATIOCh NI pPas e e H s
KJIMEeHTOB Ha TPU I'PYINEI Ha OCHOBAHWHM WX COBOKYITHOTO OCTATKA Ha cUeTe,
9Ta CTpaTerus CIAUAHUSI OJHOCTPOUHBIX TaONUIl ¢ TOMOIILIO OllepaTopa
union all He o4eHD MOAXOIUT, €CJIT TPEOYETCSI COOPYAUTD OOJMBITYIO TAGIUITY.

Hanpuwmep, TpedyeTcs co3aTh 3aIpoc, POPMUDPVIONIHI CTPOKY A KasK-
noro nua 2004 roga, Ho B B]I HeT Tabaume!, coaepsrarieii CTpOKH A BCeX
nHel. Mcmonbaya cTpaTeruio W3 OpuMepa TiaaBhl 9, MoskHO 6BII0 OBl cle-
JaTh 4TO-TO BpPOJe dTOro:

SELECT "2004-01-01" dt
UNION ALL
SELECT "2004-01-02° dt
UNION ALL
SELECT "2004-01-03" dt
UNION ALL

SELECT "2004-12-29° dt
UNION ALL
SELECT "2004-12-30" dt
UNION ALL
SELECT "2004-12-31" dt

CoszgaBaTs 3anIpoc, COeAUHAKIINN pesdyabTaThl 366 3aT1pocoB, HEMHOTO YTO-
MUTENbHO, IOSTOMY, HABEPHOE, HY>KHA ApPyrad crpareruda. 4o ecju creHe-
pupoBaTh Tabauny ¢ 366 crporamu (2004 rog OBIT BUCOKOCHBIM) 1M OTHUM
CcTONOIOM, cogepaKaruM yrcao oT 0 1o 366, u 3aTeM H06ABIATH 5TO YUCTIO
naeit Kk 1 suBapa 2004? BoT ogHa 13 BO3BMOKHBIX METOAUEK (hOPMUPOBAHUA
T0g00HOHM TabIUITEI:

mysql> SELECT ones.num + tens.num + hundreds.num

-> FROM

-> (SELECT O num UNION ALL
->  SELECT 1 num UNION ALL
->  SELECT 2 num UNION ALL
->  SELECT 3 num UNION ALL
->  SELECT 4 num UNION ALL
->  SELECT 5 num UNION ALL
->  SELECT 6 num UNION ALL
->  SELECT 7 num UNION ALL
->  SELECT 8 num UNION ALL

->  SELECT 9 num) ones

-> CROSS JOIN

-> (SELECT O num UNION ALL
-> SELECT 10 num UNION ALL
-> SELECT 20 num UNION ALL
-> SELECT 30 num UNION ALL
-> SELECT 40 num UNION ALL
-> SELECT 50 num UNION ALL
-> SELECT 60 num UNION ALL
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-> SELECT 70 num UNION ALL
-> SELECT 80 num UNION ALL
->  SELECT 90 num) tens

->  CROSS JOIN

-> (SELECT O num UNION ALL
-> SELECT 100 num UNION ALL
-> SELECT 200 num UNION ALL
->  SELECT 300 num) hundreds;

o~ O O BN 2 O

a4
nN 2 O Ww

400 rows in set (0.00 sec)

Ecau maiiTu qekapToBo npoussegeHue Tpex Habopos —{0,1,2,3,4,5,6, 7,
8, 9}, {0, 10, 20, 30, 40, 50, 60, 70, 80, 90} u {0, 100, 200, 300} — u cixo-
JKUTH 3HAYEHUA BO BCEX TPEX CTOJOMaxX, MOJYUYUTCA PEe3yJbTAT, COCTOS-
mui us 400 cTpoK, comepskamux Bee ducaa oT 0 1o 399. Xorsa sTo 6oabie
366 cTpok, HeOOXOAUMBIX A (hopMuUPoBaHUs Habopa aue#t 2004 roxga, us-
0aBUTHCA OT JUIIHUX CTPOK JOCTATOYHO IPOCTO. BCKOpe A MOKAXKY, Kak
BTO CJIeJIaTh.

Crepyromiuii mar — npeo6pa3oBaTh ducja B Habop AaT. [ 5TOro BOCIONb-
syeMcsa @yHEOHeHd date_add() um J06aBUM KaKaoe UHUCIO B Pe3yJIbTUPYIO-
mu# Habop ¥ 1 aaBapa 2004 roga. 3aTeM BBeAeM yCJIOBUe (PUIBTPAIIUH,
4T065I 0TOpOCUTE Bee gaTwl 2005 roga.
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mysql> SELECT DATE_ADD( '2004-01-01"
INTERVAL (ones.num + tens.num + hundreds.num) DAY) dt

->
->
->

2004-
2004 -
2004-
2004-
2004-
2004-
2004-
2004-
2004-
2004-

2004-
2004-
2004-
2004-

FROM
(SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

@~ DO RWN 2O

9

num
num
num
num
num
num
num
num
num
num)

CROSS JOIN
(SELECT O num UNION ALL

SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

10
20
30
40
50
60
70
80
90

num
num
num
num
num
num
num
num
num

CROSS JOIN
(SELECT O num UNION ALL

SELECT 100 num UNION ALL
SELECT 200 num UNION ALL
SELECT 300 num) hundreds
WHERE DATE_ADD( "2004-01-01"

UNION
UNION
UNION
UNION
UNION
UNION
UNION
UNION
UNION

ones

UNION
UNION
UNION
UNION
IUINION
UNION
UNION
UNION
) tens

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

INTERVAL (ones.num + tens.num + hundreds.num) DAY) < "2005-01-01";

01-01
01-02
01-03
01-04
01-05
01-06
01-07
01-08
01-09
01-10

02-20
02-21
02-22
02-23



210

[naBa 10. U cHoBa coeguHeHUs

| 2004-02-24
| 2004-02-25
| 2004-02-26
| 2004-02-27
| 2004-02-28
| 2004-02-29
| 2004-03-01

| 2004-12-20 |
| 2004-12-21 |
| 2004-12-22 |
| 2004-12-23 |
| 2004-12-24 |
| 2004-12-25 |
| 2004-12-26 |
| 2004-12-27 |
| 2004-12-28 |
| 2004-12-29 |
| 2004-12-30 |
| 2004-12-31 |

i

366 rows in set (0.01 sec)

B sTOM moaxoe 3aMedaTeIbHO TO, UTO PE3YIBTUPYIONINUE HabOp aBTOMATH-
yecKu BEJIoYyaeT 29 deBpana 0e3 BCAKUX JOTNONHUTENLHBIX BMeIa-
TeNIbCTB, TOCKONBKY cepBep BJI BuIUmCasaeT ero, Korjaa nobasiser 59 ngreit
K 1 aasapa 2004 roaa.

Teneps, KOra y HAC €CTh MeXaHU3M NoJydeHusa Becex quei 2004 roaa, 9to
MBI AOJIKHBI ¢ HUMHU cAaenaTh? Hy, MoxkeT moTpe6oBaThCsI CreHepUPOBATH
3ampoc, o KOTOpoMy 6yAyT BEIBOAUTHCA Bee AHU 2004 roga ¢ HOMepaMu
CYETOB, OTKPBITHIX B KasKABIHA U3 JHEH, ¢ YUCIOM OCYIIeCTBIEHHBIX Olepa-
ouii u T. 0. Bor npuMep, AAOIUI OTBET Ha ePBBIA BOIIPOC:

mysgl> SELECT days.dt, COUNT(a.account_id)
-> FROM account a RIGHT OQUTER JOIN
-> (SELECT DATE_ADD( "2004-01-01",

-> INTERVAL (ones.num + tens.num + hundreds.num) DAY) dt
->  FROM

-> (SELECT 0 num UNION ALL
-> SELECT 1 num UNION ALL
-> SELECT 2 num UNION ALL
-> SELECT 3 num UNION ALL
-> SELECT 4 num UNION ALL
-> SELECT 5 num UNION ALL
-> SELECT 6 num UNION ALL
-> SELECT 7 num UNION ALL
-> SELECT 8 num UNION ALL
-> SELECT 9 num) ones

-> CROSS JOIN
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o

o

-> (SELECT
-> SELECT
-> SELECT
-> SELECT
-> SELECT
-> SELECT
-> SELECT
-> SELECT
-> SELECT
-> SELECT

-> CROSS JOIN

0 num UNION ALL

10
20
30
40
50
60
70
80
90

num
num
num
num
num
num
num
num

UNION
UNION
UNION
UNION
UNION
UNION
UNION
UNION

num) tens

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

-> (SELECT 0 num UNION ALL

-> SELECT 100 num UNION ALL

-> SELECT 200 num UNION ALL

-> SELECT 300 num) hundreds

-> WHERE DATE_ADD( "2004-01-01"

-> INTERVAL (ones.num + tens.num + hundreds.num) DAY) <
-> *2005-01-01") days

-> ON days.dt = a.open_date
-> GROUP BY days.dt;

N

|

N
2004-01-01 |
2004-01-02 |
2004-01-03 |
2004-01-04 |
2004-01-05 |
2004-01-06 |
2004-01-07 |
2004-01-08 |
2004-01-09 |
2004-01-10 |
2004-01-11 |
2004-01-12 |
2004-01-13 |
2004-01-14 |
2004-01-15 |

2004-12-15

|
2004-12-16 |
2004-12-17 |
2004-12-18 |
2004-12-19 |
2004-12-20 |
2004-12-21 |
2004-12-22 |
2004-12-23 |
2004-12-24 |

OO D a4 OO OO0 O D

OO OO OO OO D
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| 2004-12-25 |
| 2004-12-26 |
| 2004-12-27 |
| 2004-12-28 |
| 2004-12-29 |
| 2004-12-30 |
| 2004-12-31 |
N e +

366 rows in set (0.03 sec)

9To OAWH U3 CAMBIX WHTEPECHBIX 3aIlIPOCOB, BCTPEUABIIUXCA MO0 CHUX IIOP
B AaHHOU KHUTe. ETo eHHOCTH B TOM, UTO OH BKJIIOUAET IIePEeKPECTHBIE CO-
eIUHEeHUs, BHEIIHNE COeJUHEHUs, PYHKINUIO paboThl ¢ AaTaMu, IPYIIIH-
POBKY, ollepamuu ¢ MHOKecTBaMu (union all) m arperaTHY0 GQYHKITHIO
(count()). OTo He camMoe »IeTaHTHOE pellieHne 3aJaHHON TpobIeMbl, HO OHO
TTOCTYKUT IPUMEPOM TOTO, KaK ¢ HeGONBIIoN moJeil TBOpUYECTBa U TBEDP-
ABIM 3HAHUWEM fA3bIKa IPOTPAaMMUPOBaHUA Jake TaKOH PeAKO UCIOJIb3ye-
MBIF MeXaHU3M, KAK IIepeKPEeCTHBIE COeAUHEeHNA, MOXKHO CAeJIaTh MOTYIIe-
CTBeHHBIM HHCTPYMEHTOM B Hafope HWHCTPYMEHTOB SQL.

EcTecTBEeHHble coeguHeHus

Ecnu BB TeHUBH (a KTO He JIEHUB? ), MOXKHO BEIOPATh THUI COeTUHEHUA, IPU
KoTopoM cepBep BJl caM ompegensaeT HeOOXOAUMEbIE YCIOBUA COeTUHEHU
yKa3aHHBIX BaMu Tabaut. UaBecTHHIN Kak ecmecmaennoe coedunenue (na-
tural join), TOT TUT COeAUHEHUS AeaeT IPEeANONIOKeHTe 0 He06X0MMBIX
VCIOBUSX COeAUHEHUA, [TOJarasich Ha UAeHTUYHbIEe HMeHa CTOJI6IoB B Tad-
aumax. Haopumep, Tabauma account BKJIOYaeT cToxder cust_id, aBIA0-
muiics BHEIIHUM KJIIYOM K TabIauie customer, MepBUYHBIN KUY KOTOPOIi
Tak:Ke uMeeT umsd cust_id. Takum o6pazoM, MOKHO HAIIMCATEL 3aIpPOC, HUC-
MONB3YIOMIUH A COefUHEeH U STUX ABYX Tabaum natural join:

mysql> SELECT a.account_id, a.cust_id, c.cust_type_cd, c¢.fed_id
-> FROM account a NATURAL JOIN customer c;

o - Foe o o - +
| account_id | cust_id | cust_type_cd | fed_id |
o - oo [ R o - +
| 1 111 [ 111-11-1111 |
| 2| 111 [ 111-11-1111 |
| 3| 111 [ 111-11-1111 |
| 4 | 2|1 | 222-22-2222 |
| 5 2|1 | 222-22-2222 |
| 6 | 311 | 333-33-3333 |
| 7 311 | 333-33-3333 |
| 8 | 4 |1 | 444-44-4444 |
| 9 | 4 |1 | 444-44-4444 |
| 10 | 4 |1 | 444-44-4444 |
| 11 511 | 555-55-5555 |
| 12 | 6|1 | 666-66-6666 |
| 13 | 6|1 | 666-66-6666 |
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| 14 | 701 | 777-77-7777 |
| 15 | 811 | 888-88-8888 |
| 16 | 811 | 888-88-8888 |
| 17 | 911 | 999-99-9999 |
| 18 | 911 | 999-99-9999 |
| 19 | 911 | 999-99-9999 |
| 20 | 10 | B | 04-1111111 |
| 21 | 10 | B | 04-1111111 |
| 22 | 11| B | 04-2220222 |
| 23 | 12 | B | 04-3333333 |
| 24 | 13 | B | 04-4444444 |
o oo . o +
24 rows in set (0.02 sec)

ITockonbKY 3aaHO eCTeCTBEHHOE COeUHEHNEe, CePBEP IPOBEPUJ OIIUCAHU ST
TabMuI 1 FOOABUI AJIA dTUX ABYX TaOJIUI YCIOBUE COeAUHEHMS a. cust_id =
¢c.cust_id.

Bce sTO XOpONIO M 3aMedaTeJlbHO, HO UTO OyJAeT, €ClUd MMeHa CTOJOIIOB
B Tabaumax He coBmamaroT? Hampumep, B TabauIe account Taxske ecTb
BHEIMIHUH KJII0Y K Tabaulle branch, HO STOT cToxbern B TabiauIe account Ha-
3BaH open_branch_id, a He branch_id. ITocMoTpuM, 4TO mpous30iigeT, eciu
TIOMBITATHCA IPOBECTH Natural join Mex Iy TabIUIaMu account m branch:

mysql> SELECT a.account_id, a.cust_id, a.open_branch_id,
-> FROM account a NATURAL JOIN branch b;

o - Foe R [ +
| account_id | cust_id | open_branch_id | name |
o - Foe R [ +
| 1 1 2 | Headguarters |
| 2 | 1 2 | Headguarters |
| 3] 1 2 | Headguarters |
| 4 2 | 2 | Headguarters |
| 5 2 | 2 | Headguarters |
| 6 | 3 3 | Headquarters |
| 7 3 3 | Headquarters |
| 8 | 4 1 | Headguarters |
| 9 4 1 | Headguarters |
| 10 | 4| 1 | Headguarters |
| 11 5] 4 | Headguarters |
| 12 ] 6 | 1 | Headguarters |
| 13 | 6 | 1 | Headguarters |
| 14 7| 2 | Headguarters |
| 15 | 8 | 4 | Headguarters |
| 16 | 8 | 4 | Headguarters |
| 17 ] 9 1 | Headguarters |
| 18 | 9 1 | Headguarters |
| 19 | 9 1 | Headguarters |
| 20 | 10 | 4 | Headguarters |
| 21 | 10 | 4 | Headguarters |
| 22 | 11 2 | Headgquarters |
| 23 | 12 ] 4 | Headguarters |
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24 | 13 | 3 | Headquarters |
| 1 1 2 | So. NH Branch |
| 2 | 1] 2 | So. NH Branch |
| 3 1] 2 | So. NH Branch |
| 4 2 | 2 | So. NH Branch |
| 5 2 | 2 | So. NH Branch |
| 6 | 3 3 | So. NH Branch |
| 7 3 3 | So. NH Branch |
| 8 | 4 | 1 | So. NH Branch |
| 9 | 4 | 1 | So. NH Branch |
| 10 | 4 | 1 | So. NH Branch |
| 11 5 4 | So. NH Branch |
| 12 | 6 | 1 | So. NH Branch |
| 13 | 6 | 1 | So. NH Branch |
| 14 | 7 2 | So. NH Branch |
| 15 | 8 | 4 | So. NH Branch |
| 16 | 8 | 4 | So. NH Branch |
| 17 | 9 | 1 | So. NH Branch |
| 18 | 9 | 1 | So. NH Branch |
| 19 | 9 | 1 | So. NH Branch |
| 20 | 10 | 4 | So. NH Branch |
| 21 | 10 | 4 | So. NH Branch |
| 22 | 11 2 | So. NH Branch |
| 23 | 12 | 4 | So. NH Branch |
| 24 | 13 | 3 | So. NH Branch |
S fooooo o oo R S — +
96 rows in set (0.03 sec)

Kaxerca, 3aecs 94To-To He Tak; 3aIpoc JONKeH BO3BpamiaTh He Gonee 24
CTPOK, IOCKONBKY B Tabaure account 24 crporu. IIpousomntiio cirenyroniee:
IIOCKOJIBKY CEPBEP He cMOT HalTu ABa cTONOIA ¢ OUHAKOBLIMU UMeHAMU
B 3TUX JBYX Tabrmiax, ycjIoBUe COeIUHEHUA cPOPMUPOBAHO He OBLIO,
U A1a TabnuI OBLI0 BEIIOJIHEHO IIePEeKPEeCTHOE COeAUHEeHNe, YTO B PERYIIE-
TaTe gajo 96 cTpok (24 cueTa YMHOKUTH Ha 4 OTAeJIeHUA).

Tax 4TO CTOUT JIU CHUKEHNE HATPY3KHU Ha HAIH APAXJIble TaJbIObl (B BUIY
OTCYTCTBUSA HEOOXOAMMOCTH HAOWPATh YCJIOBHUE COeAWHEHU) BO3HUKAIO-
MUX OpUu 3ToM HenpuaTHocTei? Kormeuno, Her. Crenyer usberaTh mpuMe-
HeHUS STOTO THUIA COeJUHEHUsS 1M HUCIOJb30BATH BHYTPEHHIE COeTUHEHU
C IBHBIMH YCJIOBUAMHU COCTUHEHU.

YnpaxxHeHus

CJIe,Z[yIOLT_II/Ie VOpaXxHEHUA IIPOTECTHUPYIOT ITIOHMMAaHME BHEIIIHHUX N IIepe-
KPECTHBIX COEI[HHEHHfI. OTBeThI IIPDUBEAECHBI B IIDHUJIOXKEHUHN C.
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10.1

10.2

10.3

Hanuniure sampoc, BO3BpaIaioIliii Bce THILI CYETOB 1M OTKPBITHIE CUETA
9TUX TUIOB (AJA coefmHeHHUA ¢ Tabaume# product MCHIoab3yiiTe cTOMOEI
product_cd Tabaumsr account). JoJMKHBI OBITH BKJIIOUYEHBI BCE@ TUIHI CUETOB,
Jaske eCcJU He ObLI OTKPBIT HU OJUH CUET OIIpeJleIeHHOr0 THIIA.

IlepedopmynupyiiTe 3anpoc us ynpaskHesuda 10.1 u npumeruTe ApPYyroi
THUN BHEIIHero coeaunHeHUA (T.e. ecam B ynpaskHeruu 10.1 mcmosnbzoBa-
JIOCh JIEBOCTOPOHHEEe BHEIIHEEe COeJUHEHUEe, UCIOJb3YHATE NPaBOCTOPOH-
Hee), TaK YTOOBI Pe3YIbTATH OBINHM, Kak B yupakaerauu 10.1.

IIpoBeauTe BHeIlIHee coefMHEHME TaOMUIIBI account ¢ TabaumamMu individ-
ual m business (mocpeACTBOM cTOJOIa account.cust_id) Taxum obpasom,
4TOOBI Pe3yAbTUPYONIUN HaG0P COAEPIKAT IO OJHON CTPOKE A KasKIOT0
cueTa. JoJMKHEI OBITH BKJIOUEHBI CTOMGIIBI count. account_id, account. prod-
uct_cd, individual. fname, individual. Iname m business. name.

10.4 (nononHUTenbHO)

Paspa6oratiTe sanpoc, KoTophlil chopmupyer zHabop {1, 2, 3,..., 99, 100}.
(CoBeT: uCHoOJb3YHTE MEepPEeKpPeCTHOE COefUHEHNe KaK MUHUMYM C ABYMS
moxsampocaMu B 6s10Ke from.)



YcnoBHas nornuka

B onpefeneHHBIX CUTYATHAX MOKET TOTPe6OBaTHCA, YTOOBI SQL-BRIpaske-
HUS BeJH ce6a TaK MW WHaYe B 3aBUCUMOCTH OT 3HAUEHUH onpeaeTeHHBIX
CTOJNOIOB UM BRIpaKeHHWH. OTa IJlaBa MOCBAIIEeHA HATHCAHUIO BRIPasKe-
HUi, KOTOPbIE MOTYT BeCTH cefs TMo-pasHOMY B 3aBUCHMOCTH OT TaHHBIX,
TTOJIYYeHHBIX BO BPEMS BHEITIONHEHUS.

Y10 TaKkoe ycnoBHas noruka?

YeaoBHAS JOTHKA — 9TO IPOCTO CIIOCOOHOCTH BEIOUPATH OJHO U3 HalpaBe-
HUH BBINOJHEHWS IporpaMMbl. Hampumep, Opu sampoce HHPOpPMAHH
0 KJIMEeHTe MOKeT I0TPe00BAThCS B 3aBUCHMOCTH OT TUIA KJIWEHTA U3BJIeYb
cTonbmBI fname/1name Tabauisl individual uan cToxber name TaOGJIUITHI bUSi-
ness. C mOMOIbI0 BHEIIHUX COEJHHEHUHN MOXXKHO ObLIO OBl BBIOpaTh 00e
CTPOKM U JaTh BO3MOXKHOCTh BBIZBIBAIOIIEMY ONPEAENIUTh, KAKYI0 U3 HUX
HUCIOIB30BATE:

mysgl> SELECT ¢.cust_id, c¢.fed_id, c.cust_type_cd,
->  CONCAT(i.fname, * *, i.lname) indiv_name,
-> b.name business_name
-> FROM customer ¢ LEFT QUTER JOIN individual i
-> ON c.cust_id = i.cust_id
->  LEFT OUTER JOIN business b
-> ON c.cust_id = b.cust_id;

[ R R oo - S e +
| cust_id | Ted_id | cust_type_cd | indiv_name | business_name |
[ R R oo - S e +
| T 111-11-1111 | I | James Hadley | NULL |
| 2| 222-22-2222 | 1 | Susan Tingley | NULL |
| 3] 333-33-3333 | I | Frank Tucker | NULL |
| 4| 444-44-4444 | T | John Hayward | NULL |
| |

5] 555-55-5555 | 1 | Charles Frasier | NULL
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6| 666-66-6666 | T
7 7TT-TT-TTIT | T

| John Spencer | NULL
| Margaret Young | NULL

| |
| |
| 8| 888-88-8888 | T | Louis Blake | NULL

| 91999-99-9999 | T | Richard Farley | NULL |
| 10| 04-1111111 | B | NULL | Chilton Engineering

| 11| 04-2222222 | B | NULL | Northeast Cooling Inc. |
| 12| 04-3333333 | B | NULL | Superior Auto Body |
| 13 | 04-4444444 | B | NULL | AAA Tnsurance Inc. |
R - R —— S S +

13 rows in set (0.13 sec)

BrissiBaromimii MoKeT B3IJIAHYTH HA 3HAYeHHe cToxbma cust_type_cd U BBI-
6paTh, KAKOHU CcTOJ0eIl HUCIOMB30BATE — indiv_name mau business_name. Of-
HAKO BMECTO 3TOT0 MOXKHO OBITIO OB MPHUMEHUTH YCIOBHYIO JOTHKY, BOC-
TTOJIE30BABIIUCE 8biPANCEHUEM CASe, YTOOBI OTIPEIETUTh TUII KJINEeHTAa U BO3-
BPaTUTh COOTBETCTBYIOMIYVIO CTPOKY.

mysql> SELECT c.cust_id, c¢.fed_id,

->  CASE

-> WHEN c.cust_type_cd = "I’

-> THEN CONCAT(i.fname, * ', i.lname)
-> WHEN c.cust_type_cd = "B’

-> THEN b.name

-> ELSE "Unknown'

-> END name
-> FROM customer ¢ LEFT QUTER JOIN individual i
-> ON c.cust_id = i.cust_id

->  LEFT OUTER JOIN business b

> 0
4o
| cust_id
4o

o~ O O AW N

—
n =2 O Ww

13

N

+
|

+
|
|
|
|
|
|
|
|
|
|
|
|
|
+

c.cust_id =

b.cust_id;
7777777777777 e
| name |
7777777777777 e

T11-11-1111
002-22-2002
333-33-3333
444-44-4444
555-55-5555
666-66-6666
TT1-77-7777
888-88-8888
999-99-9999
04-1111111
04-2222222
04-3333333
04-4444444

13 rows in set (0.00 sec

< - —— — — - — — — — — —

James Hadley |
Susan Tingley |
Frank Tucker |
John Hayward |
Charles Frasier |
John Spencer |
Margaret Young |
Louis Blake |
Richard Farley |
Chilton Engineering |
Northeast Cooling Inc. |
Superior Auto Body |
AAA Insurance Inc. |

OTa Bepcus 3aIpoca Bo3BpariaeT oguH ctonben name. OH dopMuUpyeTe svipa-
JHeeHueM ¢ase, HAUUHAWUMCA 60 8MOpPOil CMpoKe 3anpoca, KoTopoe B AaH-
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HOM cJIydYae TpoBepsAeT 3HaueHue cTonbma cust_type_cd u BosBparaer umsa/
daMunno GU3NYECKOro JINNA Uil Ha3BaHue (DUDMBEIL.

Bbipa)xeHue case

Bce ocHOBHEIE cepBephl B/l BKIIOYAIOT BCTPOEHHBIE DYHKIIUYA, UMHATUPYIO-
mue BeIpaskenue if-then-else, xoTopoe ecTh B 6OJIBIINHCTBE A3BIKOB IPO-
rpaMMupoBaHusa (Hanpumep, GyHEmua decode() Oracle, dymrmma if()
MySQL u dyarnua coalesce() SQL Server). BeipaskeHus case ToKe paspa-
6oTaHBI AJa noageps;kku goruku if-then-else, Ho B cpaBHeHUH CO BCTPOEH-
HBIMHU QYHKIUAMEA 007aJa10T ABYMS IPEeUMYIIeCTBAMMT:

e BrpaskeHue case ABIAETCS YacThio cTanmapra SQL (Bepcus SQL9I2)
u peanusoBanuo B Oracle Database, SQL Server u MySQL.

e BrIpaskeHHUA case BCTPOEHBI B rpaMMaTUKy SQL 1 MOTYT OBITH BKJIOUE-
HEI B BEIpaXKeHUd select, insert, update u delete.

B cremgyromux aByx pasjenax OpeAcTaBJeHBI BhIPaKeHUsS case ABYX pas-
HBIX THUIOB, a 3aTeM fA IPUBOKY HECKOJHKO NPUMEPOB BHEIPAXKEeHUH Case
B JeACTBUMH.

Bbipa)keHuns case c nepe6opom BapuaHTOB

IIpuBenerHOE paHee B BTOH I'IaBe BEIDAKEHUE case — IPUMED 6biPAHECHUA
case ¢ nepebopom eapuanmos (searched case expression), UMeIOIIETO CIe-
OYIOOIUH CHHTAKCHUC:

CASE
WHEN C1 THEN E1
WHEN C2 THEN E2

WHEN CN THEN EN

[ELSE ED]
END
B sTom onucanuu cumBosamu C1, C2, ..., CN 0603HaYeHBI YCIOBHUA, 4 CHMBOJIA-
mu E1, E2, ..., EN — BEIpaskeHMs, KOTOPhIEe JOJKHBI OBITH BO3BpAIleHbI BBIPAa-

JKeHueM case. Ecau ycrmoBue B 0JI0Ke when BBITIONHSAETCS, BRIDaXKeHHe ¢ase
BO3BpAaMIaeT COOTBETCTBYIONIee BhIpaskeHMe. KpoMe Toro, cuMBoJ ED mpen-
CTaBJSET IPHUMeHsIeMoe IO YMOMYAHUIO BhIpakeHne, BO3BpalllaeMoe BbIpa-
JKeHUeM case, eCJIu He BBITTONHEeHO HU 00Ho u3 ycaoBuit C1, €2, ..., CN (610K
else aABNsEeTCS HE0OA3ATEIHHBIM, TOSTOMY OH 3aKJII0UeH B KBaJApaTHBIE CKOO-
Ku). Bece BeIpaskeHus1, BO3BpaiaeMble Pa3IUYHBIMU OI0KaMu when, TOIKHEI
ofecmeyunBaTh Pe3yIbTATHI OAHOTO TUIIA (HampuMep, date, number, varchar).

Bor npumep BeIpaskeHUs case ¢ mepebopoM BapUaHTOB:

CASE
WHEN employee. title = "Head Teller’
THEN "Head Teller’
WHEN employee.title = "Teller’
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AND YEAR(employee.start_date) > 2004
THEN "Teller Trainee’

WHEN employee.title = "Teller’
AND YEAR(employee.start_date) < 2003
THEN "Experienced Teller’

WHEN employee.title = "Teller’
THEN "Teller’

ELSE "Non-Teller’

END

OTo BRIpaKeHHe Case BO3BPAIAeT CTPOKY, C MOMOIILIO KOTOPOH MOXKHO OII-
PeleNATH PaceHKH T0YacoBOM OMIIATH, TeYaTaTh OeHAKY ¢ UMEeHaMU U T. 1.
ITpu BEIYMCIEHUM BBIPAYKEHUS case OJOKHM when oOpabaThIBAIOTCSA CBEPXY
BHU3. KaK TOJIBKO OAHO U3 YCIOBUIT O/I0Ka when IpUHUMaeT 3HadeHHe true,
BO3BpAIIaeTcsa COOTBETCTBYIONee BbIpaskeHUe, a BCe OCTaNIbHBIe OJOKHM when
UTHOPUDYIOTCA. Eciu HUM OAHO M3 YCIOBHUH ON0Ka when He BBITIOJHSIETCST,
BO3BpAallaeTcsa BEIpasKkeHne 6JI0Ka else.

XoTsa npeAbIAYITHHA IpUMep BO3BpallaeT CTPOKOBLIE BEIPAKEHUA, IOMHU-
Te, UYTO BBIPAXKeHHS case MOTYT BO3BPAIllaTh BhIpAaKeHHS JO0ro THUIIA,
BKJIIOYAs IIOA3anpockl. BOT ellle oHA BepcUs IPUBEAEHHOTO paHee B 9TOH
rJaBe 3ampoca UMeHHW (pU3U4ecKOro JUIa/Ha3BaHUA (PUPMBI, B KOTODPOH
IJsI W3BJIeUYeHUST JAaHHBIX M3 Tadbaumn individual u business BMecTo BHeIII-
HUX COeAUHEHUHN UCTIONb3YIOTC IOA3aIPOChI:

mysql> SELECT c.cust_id, c¢.fed_id,

->  CASE

-> WHEN c.cust_type_cd = "I THEN

-> (SELECT CONCAT(i.fname, * *, i.lname)
-> FROM individual i

-> WHERE i.cust_id = c.cust_id)

-> WHEN c.cust_type_cd = 'B" THEN

-> (SELECT b.name

-> FROM business b

-> WHERE b.cust_id = c.cust_id)

-> ELSE "Unknown'

-> END name
-> FROM customer c¢;

foomoo o S S +
| cust_id | fed_id | name

foomoo o S S +
| 1] 111-11-1111 | James Hadley

| 2 | 222-22-2222 | Susan Tingley |
| 3 | 333-33-3333 | Frank Tucker |
| 4 | 444-44-4444 | John Hayward |
| 5 | 555-55-5555 | Charles Frasier |
| 6 | 666-66-6666 | John Spencer |
| 7 | 777-77-7777 | Margaret Young |
| 8 | 888-88-8888 | Louis Blake |
| 9 | 999-99-9999 | Richard Farley |
| 10 | 04-1111111 | Chilton Engineering |



220

[naea 11. YcnoBHas norvika

| 11 | 04-2222222 | Northeast Cooling Inc. |
| 12 | 04-3333333 | Superior Auto Body |
| 13 | 04-4444444 | AAA Insurance Inc. |
foomoo o S S +
13 rows in set (0.01 sec)

B sToM BapuanTe 3ampoca B 610K from BKJIOYEHA TOIBKO Tabauma customer
W COOTBETCTBYIOIEEe UMA AJIA KaKIOI0 KJIHWEeHTa MOJydaeTcsd C IIOMOIIBIO
CBSIBAHHOTO IO3aIpoca. ITa BePCUA MHe HpaBUTCS 00JbIIIe TOMH, rjae Ipu-
MEeHSIOTCA BHEIIHHE COeJIUHEHUudA, IIOCKOJNBKY 3IeCh CepBEpP CUYUTHIBAET
maHEble TabauIbl individual u business TOJMBKO B ciaydae HeOOXOJMMOCTH,
a He cCOeIUHSIET BCe TPU TAOJIUIEI.

np0CTbIe Bblpa>X€HUA case

ITpocmoe svipascerue case (simple case expression) o4eHb TOX0XKe Ha BEHI-
paKeHHUe case ¢ nepebopoM BapUaHTOB, HO HECKONBKO MeHee (DYHKIIUO-
HanbHO. BOT ero cuHTaKCHC!:

CASE VO
WHEN V1 THEN E1
WHEN V2 THEN E2

WHEN VN THEN EN

[ELSE ED]
END
B sTom onucanmm V0 mpeacTaBisdeT 3HaYeHHE, a CUMBOJEBI V1, V2, ..., VN —
3HaYeHUsd, cpaBEuBaeMsble ¢ V0. CumBonb! E1, E2, ..., EN IpeacTaBISIOT BBI-
pasKeHHU s, BO3BpalllaeMble BhIpasKeHUeM case, a ED — BeIpakeHue, KOTOpoe
JOJKHO OBITH BO3BPAIIIEHO, €CJIW HY OJHO U3 3HadYeHui mabopa V1, V2, ..., VN

He COOTBEeTCTBYeT 3HadeHUIO V0.

Bor npuMep IpocTOTo BEIPAKEHUA CASe:

CASE customer.cust_type_cd
WHEN "I° THEN
(SELECT CONCAT(i.fname, ~ ', 1i.lname)
FROM individual I
WHERE 1i.cust_1id = customer.cust_id)
WHEN "B™ THEN
(SELECT b.name
FROM business b
WHERE b.cust_1id = customer.cust_id)
ELSE "Unknown Customer Type’
END

HpOCTBIe BBIDAKEHHUA Case MeHee (I)yHRIJ;I/IOHaJIBHBI, YeM BBIDAKEHHNA Case
C Hepe60p0M BapHaHTOB, IOTOMY UTO B HUX HeJIb3d 3a4aThb cobCTBEeHHEBIE ye-
JIOBHUA; B HUX IIPOCTO HUCIIOJB3YVIOTCA YCJIOBHUSA PABEHCTBA. YroowI IIOHATSH,
4YTO IMeeTCA B BUAY, PACCMOTPHUM BbIpaxKeHHe Case C Hepe60p0M BapuaHTOB,
JIOTHKa KOTOPOTr'0 aHAJIOTUYHA IIPeAbIAVIIeMY IIPOCTOMY BbIPDAXKEeHHI0 Case.
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CASE
WHEN customer.cust_type_cd = "I° THEN
(SELECT CONCAT(1.fname, ", 1i.1lname)
FROM individual I
WHERE 1i.cust_1id = customer.cust_id)
WHEN customer.cust_type_cd = "B" THEN
(SELECT b.name
FROM business b
WHERE b.cust_id = customer.cust_id)
ELSE "Unknown Customer Type’
END

BripaskeHus case ¢ mepe60poM BapHaHTOB MO3BOJAIOT CO3JaBaTh YCJIOBUS
BXOXKJIeHUA B IHUANa30H, YCJIOBUSA HePABEHCTBA U COCTABHBIE YCIOBUA, UC-
TIOJIb3YIOIIHe and /or /not, TosTOMY A 6bI PeKOMEHA0BAN TPUMEHATE BhIpaKe-
HHUJA Case ¢ mepebopoM BAPUAHTOB BO BCeX CIYYaAX, KPOME CAMBIX IPOCTHIX.

NMpumepbl BbipaXkeHUn case

Crepyromnine pasfiesbl OPeACTABISIOT Pa3IMYHBIE OIPUMEPbl, HJJIIOCTPHU-
pyioiue IpUMeHeHe YCIOBHOM JoruKN B SQL-BhIpaKeHUIX.

TpaHchopmauun pesynbTupylowmnx Habopos

HNuorga arpernpoBaniie IPOBOAUTCA 10 KOHeUHOMY Habopy sHaUdeHMii, Ha-
OpUMep [0 AHAM HeAeJU, HO TpedyeTcs, YTOOBI Pe3yIbTUPYIOIUI Habop
BKJIIOUAJ BCEro OJHY CTPOKY C KOJIUYECTBOM CTOJIOIOB, COOTBETCTBYIONTAM
KOJHYEeCTBY 3HAUEHUH, a He I0 OJHOH CTPOKe Ha KasKJgoe sHadeHue. B xa-
YyecTBe IpuMepa BO3bMEM 3alpoc, BO3BPAIaONIUHA YIHCIO CUETOB, OTKPHI-
TBHIX B Ka:KJA0M roay, Haunuasa ¢ 2000 roga:

mysqgl> SELECT YEAR(open_date) year, COUNT(+) how_many
-> FROM account
-> WHERE open_date > '1999-12-31"
-> GROUP BY YEAR(open_date);

Fommm Fomm oo +

| year | how_many |
Fommm Fomm oo +

|
|
|
|
2004 |
N
5 rows in set (0.00 sec)
Y7068 TPaHCHOPMUPOBATL STOT PE3YJLTUDPVION[HI HAOOP B OJHY CTPOKY
C IIeCThI0 CTOIOIAaMu (0 OHOMY AJA Kaskaoro roja, ¢ 2000 mo 2005), mo-

Ha,[[OﬁI/ITCH CcO34aTh NIECThb CTOJI6LIOB 1 B Ka>XJ0M CTOJI61Ie IIPOCYMMHUPOBATH
nmoJabKO0 CTPOKH, OTHOCAIIMECA K JaHHOMY rogy:
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mysql> SELECT

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2000 THEN 1

-> ELSE 0

-> END) year_2000,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2001 THEN 1

-> ELSE 0

-> END) year_2001,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2002 THEN 1

-> ELSE 0

-> END) year_2002,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2003 THEN 1

-> ELSE 0

-> END) year_2003,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2004 THEN 1

-> ELSE 0

-> END) year_2004,

->  SUM(CASE

-> WHEN EXTRACT(YEAR FROM open_date) = 2005 THEN 1

-> ELSE 0

-> END) year_2005

-> FROM account

-> WHERE open_date > "1999-12-31";
Fommmm Fommm e Fommmm Fommm e Fommmm Fomm e +
| year_2000 | year_2001 | year_2002 | year_2003 | year_2004 | year_2005
Fommmm Fommm e Fommmm Fommm e Fommmm Fomm e +
| 3 4 | 5 3 9 | 0 |
Fommmm Fommm e Fommmm Fommm e Fommmm Fomm e +

1 row in set (0.01 sec)

Bce 11ecTh BRIpaskeHUH AJA CTONIOIOB IPEABIAYIIIETO 3a1Tpoca UAeHTUYHEI,
3a UCKJIIDYeHUEeM 3HadeHUd rofa. Korga dyEKIuUA extract() BosBpamiaeT
HY*KHBIHA I'oJl, BEIpasKeHHUe Case BO3BpAaIiaeT 3HadeHue 1. B IpoTuBHOM CIIy-
yae Bo3Bparmaercda 0. Cymmupysd Bce cueTa, oTKpbITEIE ¢ 2000 roxa, Kask-
IBIH cTONM6GEIl BO3BPAIIAaeT YUCIO CUYETOB, OTKPHITHIX B COOTBETCTBYIOIITHU I
roa. O4eBUAHO, 4TO Takue TpaHCHOPMATIUU NPAKTUYECKU ITPUMEHUMBI
TOJMBKO A1 HeOOJBIIIOTO Yicya 3HaueHuii. Penlenue 3agaduu 0o GopMupo-
BAHUIO CTOJNOIIOB AJI KaxKJ0T0 rojga, HauuHas ¢ 1905-ro, 661cTpo cTaso Obl
CIUIIIKOM I'POMO3IKIM.

CenekTuBHas arperaunsa

Panee B riase 9 0110 MOKA3aHO YACTHYHOE penieHne 3agadu IIOUCKa cue-
TOB, OCTAaTOK Ha KOTOPBIX HE COOTBETCTBYET JaHHBIM TaﬁJII/IIIBI transaction.
HpI/I‘II/IHOf/'I IIpegoCTaBJEeHNUA YaCTHUYHOTO DEMIeHUuA OBIIa HeoﬁXO,Z[I/IMOCTB
IIPDUMEHEHUA YCHOBHOI;'I JIOTUKH, HO TEeIIePb ¥ HAC €CThb BCE AJIdA TOTO, ITOOBI
3aKOHYHUTH pa60’ry. Bor #Ha yem s ocTaHOBUIICA B r1aBe 9:
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SELECT CONCAT( ALERT! : Account #', a.account_id,
Has Incorrect Balance!')
FROM account a
WHERE (a.avail _balance, a.pending_balance) <>
(SELECT SUM(<expression to generate available balance>)
SUM(<expression to generate pending balance>)
FROM transaction t
WHERE t.account_id = a.account_id)

Jma cyMMUPOBaHUSA OTAEJIbHBIX TPAH3AKIHUN MO JaHHOMY CUETy STOT 3a-
TIPOC UCIOJb3YeT CBA3AHHBIN moAs3anpoc K Tabaurie transaction. Ilpu cym-
MUPOBAHUY TPAH3AKIIUH CIeIyeT YUUTHIBATE ABa (haKTa:

e CyMMBI TpaH3aKOUH BcerJa MOJMOKUTEIbHBI, TOITOMY YTOOGBI MOHATH,
SABJISIETCS U TPaH3aKOuA Ae0eTOBOM MU KPeAUTOBOMH, He00X0AUMO 10~
CMOTDETH Ha e TUI U U3MEHUTH 3HaK (YMHOKHUTD Ha —1) AJa 1e0eTOBBIX
TPaH3aKIUH.

e Ecau marta B cronbme funds_avail_date foibIle TeKyIeil, TpaH3aAKIIUA
JOoJ:KHA OBITH AOOABIeHA B CYMMAapHBIN OTJIOMKEHHBIH OCTATOK, a He
B CYMMAapHELI JOCTYIHBIH OCTATOK.

s AOCTYIIHOI'O OCTaTKa HEKOTODPbIEC TPAH3aKIIUHU AJOJIXKHEI OBITH HUCKJIIOUYe-
HBI, 4 B OTJIOXKEHHBIN OCTATOK BKJIIOUAIOTCA BCe Tpan3aKO1uM1, 4TO aeJsaeT
ero 6omee IIPDOCTBIM AJIA BEIYMUCJICHMA. Bor BhIDaXXeHHue Case AJA BEIYHCIIe-
HHA OTJIOKEHHOTI'O OCTaTKa:

CASE
WHEN transaction. txn_type_cd = 'DBT’
THEN transaction.amount x -1
ELSE transaction.amount
END

Taxum o6pas3oM, Bce CYMMEBI TpaH3aKITHH A1 Ae0eTOBBIX TPaH3aKIUuN yM-
HOKalTed Ha -1, a AJA KpeJUTOBHIX TPAH3aKI U OCTAIOTCSA HeM3MEHHBI-
mu. TouHO TaKasa Ke JOTUKA IPUMEHSIETCA U K BEIYUCICHUIO JOCTYITHOTO
0CTaTKa, HO 3/1eCh AJOJKHEI OBITh BKJIIOUEHBI TOJHKO Te TPAH3AKIIUH, KOTO-
phle CTanu AOCTYIHBIMU. [10sTOMY BRIpasKeHMe ¢ase AJSA BRIUUCIEHUA JOC-
TYIHOTO OCTATKA BKJIIOYAET OJUH AOMOJHUTEILHEIH OJIOK when:

CASE
WHEN transaction.funds_avail date > CURRENT_TIMESTAMP()
THEN O
WHEN transaction.txn_type_cd = 'DBT’
THEN transaction.amount x -1
ELSE transaction.amount
END

B nmepBomM 60Ke when HegocTynHEIE (DOHABI, TAKHe KaK HEOIJadyeHHbIe de-
KH, 6yaAyT 106aBaaTh K cymMe O moanapoB. BoT oKoOHUATeNbHEIN BAPDHUAHT
3ampoca ¢ ABYMS BEIDAXKEHUAMH Case:

SELECT CONCAT( ALERT! : Account #', a.account_id,
Has Incorrect Balance!')
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FROM account a
WHERE (a.avail _balance, a.pending_balance) <>
(SELECT
SUM(CASE
WHEN t.funds_avail_date > CURRENT_TIMESTAMP()
THEN O
WHEN t.txn_type_cd = "DBT’
THEN t.amount * -1
ELSE t.amount
END),
SUM(CASE
WHEN t.txn_type_cd = "DBT’
THEN t.amount * -1
ELSE t.amount
END)
FROM transaction t
WHERE t.account_id = a.account_id)

C moMOIbI0 YCIOBHOHN JIOTHKM MCXOAHBIE JaHHBIE IMOCTABJAIOTCS B arpe-
raTHbIe QYHKIIUHA sum() ABYMs BBIDAKEHUIMH Case, ITO3BOJAS CYMMUPO-
BATh COOTBETCTBYIOIINE AeHEKHBIE 00HeMBI.

MpoBepka cywecrBoBaHNS

B HeKOTOpBIX cayuasax TpebyeTcs YCTAHOBUTDH CYMIeCTBOBAHIE CBA3H MeEK-
Iy OIBYMs CYIITHOCTSMHU, He Kacasch KOJUYECTBEHHBIX NMoKasaTeneii. Ha-
ITpuMep, HYKHO Y3HATD, €CTh JIU ¥ KJIHMeHTa TeKyIue uiu coeperaTerbHbIe
cueTa, He HHTEpecysch TeM, CKONBKO Y HEro CYeTOB KasKJa0oro Tuna. Bor 3a-
TIpOC ¢ HeCKOJIbKUMHU BBIPAKeHUIMHU €ase, (GOPMUDPYONIUMHI ABa CTOJIOIA
BBIXOJHBIX MaHHBIX. IIepBBIM MOKAa3bBIBAET, €CTh JU Y KJIHEHTa TeKYIIue
cueTa, a BTOpo# — ecTh Jiu cOeperaTelbHbIE cUeTa:

mysgl> SELECT ¢.cust_id, c¢.fed_id, c.cust_type_cd

->  CASE

-> WHEN EXISTS (SELECT 1 FROM account a
-> WHERE a.cust_id = c.cust_id

-> AND a.product_cd = "CHK') THEN "Y*
-> ELSE "N’

-> END has_checking,

->  CASE

-> WHEN EXISTS (SELECT 1 FROM account a
-> WHERE a.cust_id = c.cust_id

-> AND a.product_cd = "SAV') THEN "Y'
-> ELSE "N’

-> END has_savings
-> FROM customer c¢;
Fommm oo Fomm R Fomm Fomm +

| cust_id | fed_id | cust_type_cd | has_checking | has_savings |

T-11-1111 | 1
000-22-2222 | 1
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o

|
|
|
|
|
|
|
|
|
|
|
+

333-33-3333
444-44-4444
555-55-5555
666-66-6666
[Tr-77-7777
888-88-8888
999-99-9999
04-1111111
04-2222222
04-3333333
04-4444444

13 rows in set (0.00 sec

|
|
|
|
|
|
|
|
|
|
|
+
)

O 0 W W@
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Kaxmoe BoIpakeHUe case BKIOUYAET CBABAHHBIH MOA3ATIPOC K TabJIUIle ac-
count: OTUH AN MOWCKA TEKYIIUX CUETOB, APYToil — cbeperaTebHBIX cUe-
ToB. ITocKOMBKY KasKABIIH OJIOK when UCIIOJIB3YeT OllepaTop exists, yeJaIoBUA
BBITIONIHAIOTCS, €CJIU Y KJIUEeHTAa ecTh, 110 KpaiiHeil Mepe, OAUH CUET UCKO-
MOT0 THUIIA.

B apyrux caydasax Hac MOKET MHTepecoBaTh KOJUUYECTBO BCTPETUBIIUXCA
CTPOK, HO JIUIIHb ITOCTOJMLKY MOCKOJBbKY. Hampumep, ciaeayromiuii 3ampoc
C TTOMOTITHIO TIPOCTOTO BHIPAKEHUS Case MOJCUUTHIBAET KOJIUUECTBO CUETOB

o

-> FR

| cust_id

o

o

o~ O O B W N

. a a
n =2 O Ww

13

KaXJoro KJIUeHTa, a 3aTeM Bo3Bpamfaetr None', "1, "2
mysgl> SELECT ¢.cust_id, c¢.fed_id, c.cust_type_cd,
CASE (SELECT COUNT(+) FROM account a
WHERE a.cust_id = c.cust_id)
WHEN O THEN "None’
WHEN 1 THEN "1°
WHEN 2 THEN "2
ELSE "3+°
END num_accounts
OM customer c;
o o o +
| fed_id | cust_type_cd | num_accounts |
o o . +
| 111-11-1111 | T | 3+
| 220-22-2222 | 1 | 2 |
| 333-33-3333 | I | 2 |
| 444-44-4444 | 1 | 3+ |
| 555-55-5555 | 1 | 1 |
| 666-66-6666 | 1 | 2 |
| 777-77-7777 | 1 | 1 |
| 888-88-8888 | I | 2 |
| 999-99-9999 | I | 3+ |
| 04-1111111 | B | 2 |
| 04-2222222 | B | 1 |
| 04-3333333 | B | 1 |
| 04-4444444 | B | 1 |
o o o +
)

13 rows in set (0.01 sec

;| 3+
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B sToM 3ampoce g He X0TeJ TPOBOAUTH PA3JIUYNA MEKAY KIUeHTAMU, UMe-
OmuUMu 60Jee IBYX CUETOB, IOSTOMY BhIpasKeHIe case IPOCTO CO3AaeT Ka-
Teropuio '3+ . [TogoOHEBIH 3anpoc MOXKeT OBITH TOJEe3HEBIM IIPU TOUCKe KJIIH-
€HTOB, C KOTOPBIMH MOKHO CBA3aThCs U MPEAJIOKUTH OTKPBITH HOBBIH CUET

B 0aHKe.

Own6KMN peneHus Ha HyJb

ITpoBoAs BBHIUUCIEHUS, BKIOYAOIINE AeeHUe, HYKHO Bce BpeMs 3abo-
TUTHCSA O TOM, YTOOBI 3HAMeHAaTe b HUKOrJa He OBLT paBeH Hyaio. Hekoro-
prie cepBeprl B, Takue kak Oracle Database, BcTpeTuB HyJIeBo# 3HaMeHa-
TeNb, GOPMUDYIOT OoMuOKY, a MySQL mpocTo IpucBanBaeT pe3yaIbTaTy BbI-
YUCJIeHUA 3HaUYeHUe nUll, KaK IOKa3kIBaeT CIAeAYIONIUHA IPUMED:

mysql> SELECT 100 / 0;

I +
| 100 / 0 |
I +
| NULL |
I +

1 row in set (0.00 sec)

YT068I SalTUTUTE BBIYUCJIIEHUA OT omuboK HUiIn, eme Xyxe, OT 3aragodyaoro
IIOJIYy4EeHHnuA null, cieayeT KO BCeM 3HaMeHaTeJIAM IIPDHUMEHATH YCIOBHYIO

JIOTHKY, KaK IIOKa3aHO JaJjee:

mysql> SELECT a.cust_id, a.product_cd, a.avail_balance /

->  CASE

-> WHEN prod_tots.tot_balance = O THEN 1

-> ELSE prod_to
-> END percent_of
-> FROM account a I

-> (SELECT a.product_cd, SUM(a.avail_balance) tot_balance

-> FROM account a
->  GROUP BY a.pro

-> ON a.product_cd = prod_tots.product_cd;
777777777777 R ——

product_cd

CHK
CHK
CHK
CHK
CHK
CHK

DD O AW N 2O DD

ts.tot_balance
_total
NNER JOIN

duct_cd) prod_tots

| percent_of_total

+
|
|
|
|
|
|
|
|
|
|
|
|

sl oNeNeoNeNeNo oo N ]
o
=
~
o

[naea 11. YcnoBHas norvika
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| 8 | CHK | 0.0478 |
| 9 | CHK | 0.0017 |
| 10 | CHK | 0.3229 |
| 12 | CHK | 0.5281 |
| 3| MM | 0.1298 |
| 4 | MM | 0.3219 |
| 9 | MM | 0.5483 |
| 1] SAV | 0.2694 |
| 2 | SAV | 0.1078 |
| 4| SAV | 0.4137 |
| 8 | SAV | 0.2091 |
| 13 | SBL | 1.0000 |
o o o +
24 rows in set (0.00 sec)

aToT 3alIpOC BBIYHUCIAECT OTHOIIIEHNWE OCTATKA Ha CUeTe K OﬁIlIEMy OCTaTKy
AJIsI BCEX CHETOB OAHOIO THUIIA. HOCROJIBRy AJIsI HEKOTOPBIX THUIIOB CUETOB,
TaKHUX KaK CCYAbl KOMMEDPYECKHUM NPpEeAIIPUATHAM, OﬁLT.IHfI OCTaATOK MOXKEeT
PaBHATHCA HYJIHO, €CJIN Ha TERyLT_II/Iﬁ MOMEHT BC€ CCYABI IIOJIHOCTHIO BhIIIJIA-
Y€HBbI, JIY4YIlle BCEro BKJIOUYHNTL BBIPAXKE€HHE Case, rapaHTHDPYIoIlee, 4TO
3HaMeHaTeJb HUKOraa He 6y,11e'1‘ pPaBeH HYJIO.

YcnoBHble 0GHOBNEHUS

IIpu 06HOBIEHUU CTPOK TAOIHUIILEI BAM HHOTAA IPUAETCSI IPUHUMATE perie-
HUA OTHOCHTEJIHHO TOT'0, KaKNe 3HAUYeHUs JOMKHEI OBITH 3aaHbl B OIIpele-
JeHHBIX cToa01ax. Hanpumep, mocyie BCTABKY HOBOW TPaHBAKIIUU JOJIMK-
HBI HBMEHHUTHLCA CTOJOIBI avail balance, pending_balance m last_activi-
ty_date Tabaunsl account. C 06HOBIEHHEM ABYX IOCIEJHUX CTOJIOIOB IPO-
6eM HeT, HO UTOOBl ODPaBUJILHO H3MEHHUTH cTosder avail balance, Hamo
OpoBepuTh croabern funds_avail date Tabmuibl transaction @ BBIICHUTD,
cpasy Ju AOCTYHHBI GOHABI TpaH3aKuu. [loonycTuM, TOJIBKO YTO BCTABJE-
Ha TpaHszakuusa ¢ ID 999, Torma M3aMeHHUTH TPU CTOJOIA TAOIUIBI account
MOJKHO C IIOMOIIIBIO CJIe AVIOIIEro BeIpakeHud update:

1 UPDATE account

2 SET last_activity date = CURRENT_TIMESTAMP(),

3 pending_balance = pending_balance +

4 (SELECT t.amount =

5 CASE t.txn_type_cd WHEN 'DBT" THEN -1 ELSE 1 END
6 FROM transaction t

7 WHERE t.txn_id = 999),

8 avail_balance = avail_balance +

9 (SELECT

10 CASE

11 WHEN t.funds_avail_date > CURRENT_TIMESTAMP() THEN O
12 ELSE t.amount =

13 CASE t.txn_type_cd WHEN 'DBT' THEN -1 ELSE 1 END
14 END

15 FROM transaction t

16 WHERE t.txn_id = 999)
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17 WHERE account.account_id =
18 (SELECT t.account_id

19 FROM transaction t

20 WHERE t.txn_id = 999);

31ech BCEro TPU BBIPAYKEHU Case: ABa U3 HUX (cTpoku 5 u 13) cayskaT ama
U3MeHeHUs 3HAKA CYMMBI TpPaH3aKIWUU AJd Ae0eTOBBIX TpaH3aKIUi,
a TpeThe BbIpaskeHue case (cTpoka 10) mpegHasHaYeHO AJIS TPOBEPKHU JaTHI
noctynHOCTH (hoHAOB. Eciu sTa naTa elle He HACTYIUJIA, K JOCTYIIHOMY OC-
TATKY A00aBIsgeTcd HYJIb; B IPOTUBHOM ciydae AoOaBiseTcsd CyMMa TpaH-
3aKITUH.

O6pabortka 3HayeHun Null

Xorsa 3HaveHnA nUll yIO6HEI 4151 XpaHeHUI B TaOMUIaX HeM3BECTHRIX 3HA-
YeHUI CTOJIOIIOB, OHU HEe BCerja MOAXOAAT AN OTOOPaKeHUT U UCIONb-
30BaHUA B BbIpasKeHUAX. Hanpumep, B OKHE BBOJAa MaHHBIX BbBI, CKOpee
BCETO, IPeATIoUTeTe OTOOPAaXKaTh CJI0BO «unknown», a He OCTaBJATH TYCTOE
none. Ilpu n3BIeyeHN TaHHBIX BhIPAasKeHUeE Case TO3BOJISAET BMECTO 3HAYE-
HUA null DOACTABIATE CTPOKY:

SELECT emp_1id, fname, lname,
CASE
WHEN title IS NULL THEN "Unknown’
ELSE title
END
FROM employes;

3HaueHHWs null B BHIYMCIEHUAX YACTO ABISIOTCS OPUYNHON pes3yiabTaTa
null, KaK TOKAa3bIBaeT CAEAVIONIH I TpUMep:

mysql> SELECT (7 = 5) / ((3 + 14)  null);

o +
| (7 = 5) / ((3+ 14) « null) |
o +
| NULL |
o +

1 row in set (0.08 sec)

ITpoBoas BBIYMCIEHUS, MOJE3HO Npeobpas3oBaTh 3HAUYEHUS NUll B UHUCIO
(06B19EO O U 1) ¢ TOMOTITBIO BEIPAXKEHUS Case, YTOOBI 06ECTIeYNTD PE3YIh-
TAT BEIYUCIEHUA, OTIUYHEIH oT null. Hanpumep, Ipu BEIYUCIEHUU € yUac-
THEM CcTOJOMMa account.avail_balance MoKHO 6bLI0 6B1 moAcTaBUTH 0 (IpHU
CJIOXKEHUH UJIU BBIYUTAHUN) UIu 1 (IPpKU YMHOKEHUU WIH JeJIeHUN) AT TeX
CUYeTOB, KOTODHBIE ViK€ OTKPLITH, HO CPEJCTBA HAa HUX eIlle He TOMEeIeHbI:

SELECT <some calcuation> +
CASE
WHEN avail_balance IS NULL THEN O
ELSE avail_balance
END
+ <rest of calculation>
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Ecnu uncimoBoi cTonber MosKeT coep:KaTh 3HaUeHU nUll, XopoIro O8I uc-
TTOJIB30BATD YCIOBHYIO JIOTUKY IPHU JIOOBIX BEIYUCIEHHUSIX C YUACTHEM DTO-
T'0 ¢cTOJI0Ia, YTOOBI TAPAHTUPOBATH 3HAYNMBIE PE3YIbTATEI.

YnpaxxHeHus

ITpoBepbTe CBOIO COOCOOHOCTH MPUMEHATDH YCIOBHYIO JIOTHKY € TOMOIIHIO
CIeAVIONINX TPUMEPOB. BEIMOJIHUB 3aaHne, CDABHUTE CBOU PEIIeHN’A C OT-
BeTaMU, IPUBEJAEHHBIMH B Ipuokenuu C.

111

IlepenumuTe caeAyIONIUA 3aIpPoC, UCHOMB3YVIONIHUA OIPOCTOE BhIpasKeHUe
case, TakuUM 00pa3oM, YTOOBI MOJYUUTEH AHAJOTHYHEIE PE3YIBTATH ¢ IOMO-
MbI0 BBEIPpAXKEHUS Case ¢ mepebopoM BapuaHTOB. IlombiTafiTech CBeCTH
K MHHHMYMY KOJHYECTBO OJIOKOB when.

SELECT emp_id,
CASE title

WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
ELSE
END

"President’ THEN "Management’

'Vice President’ THEN "Management’
"Treasurer’™ THEN "Management’

"Loan Manager’ THEN "Management’
"Operations Manager’ THEN "Operations’
"Head Teller’ THEN 'Operations’
"Teller’ THEN "Operations’

“Unknown”

FROM employees;

1.2

IlepenumninTe caIeAyOIIUA 3aIIPOC TAK, YTOOLI Pe3yILTHPYIONINAHA HAbOp cO-
JIePyKaJ BCero oHY CTPOKY U YeThIPe cToN0ma (110 OZHOMY AJIs1 KayKI0TO OT-
nenenusd). HazosuTe cTonbIbI branch_1, branch_2 U T. 1.

mysgl> SELECT open_branch_id, COUNT(+*)
-> FROM account
-> GROUP BY open_branch_id

.
| open_branch_id
.

o

77777777 -

COUNT(») |

4 rows in set (0.00 sec)



12

TpaH3akuun

o cux mop Bce IpUMEpHl B JaHHON KHHUre OBIIN DPUMEPaAMU OSUHOYHBIX
SQL-BrIpaskenuii. B aToil riraBe paccMaTpuUBarOTCA TpeOOBaHU U cpea, He-
00X0UMEIe IJIsT COBMECTHOTO BRITIOJHEeHUA HECKOIbKUX SQL-BbIpaKeHnid.

MHorononb3oBaTenbckme 6a3bl AaHHbIX

CucTeMbl yIIpaBJIeHUA 6a3aMU JAaHHBIX Pas3periaT o0paniaTbea K JaHHBIM
U U3MEHATH UX He TONBKO OJHOMY MIOJb30BATENI0, HO M HECKOJbKUM OJHO-
BpeMeHHO. Eciu KayKABIH OJb30BaTeNb BLITOJNHAET 3alpOChl, KaK 3TO
TTPOUCXOAUT € XPAHUNUIIEM AaHHBIX B TeUeHUEe OOBIYHBIX PabouUX JacosB,
nns1 cepsepa BJl sTo He cospaeTr 6oabmux mpodaem. OgHAKO eCcaIu HeKOTO-
phle TOJIb30BaTe U JOOABIAIOT U/ UIU N3MeHAOT TaHHbIE, CePBePY IPUXO0-
JUTCSA COXPaHATH JOBOJHHO MHOTO IPOMEKYTOUHBIX Pe3yIbTATOB.

K mpumepy, cosmgaercs: OTYET, IPEeACTABIAIIONTHN JOCTYIHBIH OCTATOK BCEeX
TEeKYIIUX CUEeTOB, OTKPHITHIX B oTAeeHun. OIHAKO OJHOBPEMEHHO C BEI-
TTOJTHeHWeM OTYeTa IPOUCXOAUT CIeAVIoIee:

e Cay:xamuii oTAeleHnnsa o0pabaTeIBaeT BKJIA AJIA OAHOTO U3 KIUEHTOB.

e KinenT 3akaHYMBaeT CHUMATD A€HBI' Ha faHKOMATE B OIIepanmuOHHOM
3aJe.

e DBarmkoBckoe IIPDHUJIOMKEHHE, BBINIOJHAIIEECA B KOHIE KaX 0o MecdIla,
HaA4YUCJIAET IIPOOEHT II0 cUueTaM.

CremoBaTenbHO, ITOKA CO3/aeTCA OTUET, HECKOJBKO IONb30BaTeIeld u3Me-
HAIOT fagAble. Tak, Kakue Mu@PH JOKHBI TOSABUTEHCA B oTdeTe? OTBET OT-
YaCcTU 3aBUCHUT OT TOT'0, KaK CEPBEP Pealu30BEIBaeT Oao0xuposry (locking) —
MeXaHWU3M yIpaBJeHUA OJHOBPEMEHHBIM HCIOJb30BAHUEM PECYDPCOB JaH-
HBIX. BDOJBOIMHCTBO cepBepoB Bl mIpuMeHAT OAHY W3 ABYX CTpaTermi
OIOKUPOBKIU:
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¢ Jlomn3oBaTenu, OCyniecTBIAONIUe 3anuch B B, TOJKHEI 3a0palIuBaTh
U IOJIyYaTh OT cepBepa O0.10xuposry 3anucu (write lock) nna usMeHeHUA
JaHHBIX. A IIOJIB30BaTeNH, CUNTHIBaONIMe JaHHEle u3 BJI, 1oJMKHEI 3a-
IpaniuBaTh U OOJNYYATh OT cepBepa 6aoxuposky umernus (read lock)
[ OCYIIeCTBJIEeHNUA 3alIPOCOB K JaHHLIM. B TO BpeMsa Kak YTeHUE MO-
JKeT OCYIILeCTBIATHCA OJHOBPEMEHHO HECKOJbKUMU [I0JH30BATENSIMU,
OMIA KaKJoH TabauIsl (MU ee 4acTU) OFHOBPEMEHHO BBIZAETCA TONBKO
oAHa OJOKUPOBKA 3allWCHU, W 3alIPOCH] Ha YTeHUE OJOKUPYIOTCA 10 TeX
Iop, IOKa He OYyAeT cHATa OIOKUPOBKA 3AIIUCU.

¢ JlomnsoBaTenu, ocyllecTBadomUe 3anuch B BJl, n1qa n3MeHeHUA AaH-
HBIX JOJIKHBI 3allpaliuBaTh U ONYYATh OT cepBepa OJIOKUPOBKY 3allu-
CH, HO [I0JIb30BaTe I, CYUTHIBaIllie JaHHEIE, AJA 3allpoca JAaHHBIX HE
HYX/JAI0TCA HU B KAKOM THuIle OJIOKUPOBKU. BMecTo »TOrO cepBep rapas-
TUPYeT, YTO YUTATEJNb BUAUT HEIPOTHUBODPEYUBOE NIPeJACTaBIeENe AaH-
HBIX (DaHHBIe IpPeACTaBIAITCS HEU3MeHHBIMU, Jake HeCMOTpsA Ha TO,
YTO APYTUe MOJIb30BATEIU MOTYT UX MOZU(MUIUPOBATE), HAUNHAA C MO-
MeHTa HadaJja 3alpoca JO ero 3aBepIIeHUsa. JTOT IOAX0] U3BeCTeH Kak
KoHmpoJab eepcuil (versioning).

¥ o6eux cTpaTeruii eCTh CBOU JOCTOUHCTBA 1 HegocTaTKu. IIpu mepBoM moz-
X0Je BpeMs OKUJaHUA MOKET OKa3aThCA JIUTENbHBIM, €CJIU OJJHOBDEMEH-
HO IIOCTYIIMJIO MHOTO 3aIIPOCOB Ha UTeHUE U 3aNUCh. BTOPO#A MOAX0H MOKET
co3aTh TPobJIEeMbl B ciydae AMIHUTeIbHBIX 3aIPOCOB, MOCKONBKY IPOUCXO-
IUT U3MeHeHUe TaHHBIX. B JaHHON KHHUre 00CYKAAIOTCSI TPU cepBepa: Mi-
crosoft SQL Server mcmoabsyeT mepBhIil moaxon, Oracle Database — BTO-
poit, a MySQL — o6a moaxoaa (B 3aBUCUMOCTH OT BEIGpPaHHOTO TOJIb30BATE-
JTeM MexaHus3ma xpanenus (storage engine), KOTODBHIH 00CysKAaeTCS He-
MHOTO II033Ke).

Takke ecTh pAJ Pa3INUYHBIX CTPATEr Uil OJIOKUPOBKY pecypca. BiIokuposa-
HUe MOXKeT BEIIIOJHATHCA Ha OLHOM U3 TPEeX PAa3HBIX YPOBHeH, Uu ¢ OGHOH
us Tpex demanausayuil (granularities):

Baoxuposarnue mabauuvi

IIpegorBpaliaeT OJHOBPeMEHHOE H3MeHeHNe HEeCKONbKHMU IOJb30Ba-
TeJAMU JaHHBIX OJHONA TaOIUIIbI.

Bﬂoxupoeauue CmpaHuubl

IIpegorBpaliaeT OJHOBPeMEHHOE H3MeHeHNe HEeCKONbKHMU IOJb30Ba-
TeNIMHU JAHHBIX OAHOI CTPAHUITHI TaOMUIIEI (CTPAHUIA — CETMEHT IaMa-
TH, 06b619HO OT 2 10 16 KbafiT).

Broxuposarue cmpoku

IIpegorBpaliaeT OJHOBPpeMEHHOEe U3MeHeHNe HEeCKONbKNMH [IOJb30Ba-
TeJAMU OJHOU CTPOKHU TaOIUIIbI.

VY sTux IIOAXOO0B TOXKE€ €CTh CBOHU IIJIFOCHI 1 MUHYCEI. HpI/I 6JIORI/IpOBRe BCelt
TaﬁJII/IIIBI BO3HHKAaeT O4€HDb MaJO IIDOMEXYTOUYHBIX PE3YJIbTATOB, HO 10 MEPE
pocTa 4yucia OoNb30BaTeNell TaKas 6JIORI/IpOBRa O4Y€eHb 6BICTpO IIPUBOAUT
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K HeJOTYCTUMBIM BpeMeHaM okuganusa. C Apyroil CTOpoHEI, B caydae 6Jo-
KHUPOBKHU CTPOKHU COXPAaHAETCA HAMHOTO GOJbIITe TPOMEKYTOUHBIX PE3YIIb-
TATOB, HO TaKasda OJIOKHUPOBKA MO3BOJAET MHOTUM TTOJB30BATENAM BHOCUTH
U3MeHeHHUs B OOHY TaOJIuIy, €CJU 5TO KacaeTcs pasHbIX CTpok. M3 Tpex
cepBepoB, obcyKIaeMbIX B 9To# KHUTe, Microsoft SQL Server ucmoabayeT
OJOKUPOBKU CTPAHUIILI U cTpokKu, Oracle Database — 6TOKUPOBKY CTPOKH,
a MySQL MosKeT 6JI0KHpPOBATEH TAOJIHUITY, CTPAHUITY UJIH CTPOKY (OTATH sKe
B 3aBUCHMOCTH OT BEIOpaHHOTO MeXaHU3Ma XPaHeHUsT).

Bosspamasics K 0T4eTy: JaHHBIE, IOABJISIOIINECS Ha ero CTpasunax, oyayT
oTpakaTh cocTosdnue BJ] miau Ha MOMEHT Hadaja co3TaHWUs oTdeTa (eciu
cepBep UCIONb3yeT KOHTPOJIDb BEPCHU ), NN Ha MOMEHT OCYIIeCTBIeHUS Cep-
BEepOM OJIOKUPOBKM UTEeHUA (€CIU cepBep UCHONIb3YyeT GIOKUPOBKU U UTe-
HUA, U 3aTUCH).

YTo Takoe TpaH3akuus?

Ecau 651 cepepsl BJI paboTanau 6e30cTaHOBOYHO, ecIU OBl TOJH30BaTENH BCe-
T[a TT03BOJISAJIN IPOTpAMMAaM 3aBepIaTh BRIIOJHEHIE U €CJIHU OBl IPUI0Ke-
HHUA BCETJa 3aBepIianuch 6e3 HeYCTPAaHUMBIX OTTHUOG0K, TPEPHIBATIOITUX BHI-
TIoJIHeHHe, TO HeaaueM ObII0 OBI 00CY KIaTh NapajIelbHBIH JoCTYI K DazaM
JanHbIX. OgHAKO HU HA OAHY U3 IMePeYNCIeHHBIX CUTYaluil pacCUUTHIBATD
Henb3A. CleloBaTe IbHO, YTOOB HECKOJIBKO IONIb30BaTE el MOTJIN OCYIITECT-
BJIATH AJOCTYII K OAHUM U TeM 3Ke TaHHBIM, He0OX0IUM eIlle OJUH DJIeMeHT.

IToli TOTOJIHUTEIFHON AeTabi0 Ia3Ja NapajjieIu3Ma ABJIAEeTCA MPAH3aAK-
yua (transaction) — MeXaHW3M TPYINUPOBKU HECKOMbKHX SQL-BBIpake-
HU#l, TO3BONAOMININ YCIENIHO BEINONTHUTHCA 8CeM UIU HU 00HOMY U3 HUX.
Ecnu knuenT nbiTaeTcs nepesectu 500 gomapos co coeperaTebHOTO cUeTa
Ha TEeKYIuii, 0H HEMHOTO PACCTPOUTCA, €CIIHU AeHbIH OYAYT YCIEITHO CHATHI
C TIepPBOTO cUeTa, HO He BHECeHBI Ha BTopoii. Kaxkoi#l OB HU OblTa IpUYHHA
¢60s (cepBep OBLT BBEIKJIIOUEH AJII IPOBeAeHUA PaboT mo TeXHUUYECKOMY 00-
CIY:KUBAHUIO, UCTEKJIO BPeMs OKHUAAHUSA 3alIpoca Ha 6JIOKUPOBKY CTPAHU-
IIBI TaGIUIBI account U Ap.), KIHUEHT 3aX04YeT BepHYTh cBou 500 mosmapos.

Yro6Hl 3aIIUTUTHCSA OT OMUOOK TaKOT'O poja, mporpaMmma, o6padaThIiBaio-
Ias 3ampoc Ha TepeBo], CHauajla HaunHaeT TPaH3aKITHI0, 3aTeM BBITIOJIHSI-
eT SQL-BbIpaskeHUsi, HEOOXOAUMBIe IJId TIepeMellleHusa AeHer co cOepera-
TEeNIHLHOTO CYeTa Ha TeKYIuil, U, eClIu Bce IPOXOJIUT YCIEITHO, 3aBEePIIaeT
TpaH3aKIHUi0, QGOPMUPYS KOMaHAY commit (durcumpoBaTh). OAHAKO eCau
TTPOMCXOUT UYTO-TO HENTpeABUAeHHOE, TPpOTpaMMa BhIJaeT KoMaHAy rollback
(oTKAaT), KOTOpasda YKa3bIBaeT cepBePy OTMEHUTDH BCe U3MeHeHUsI, BHECEHHBIE
Cc MOMEHTAa HadaJjia TpaH3aKIUuU. Bech IpoIecc MOKET BBHITJIAAETD TaK:

START TRANSACTION

/* CHATb [JeHbIMU C NepBOrO c4eTa, 00BCNEeYMB AOCTATOHYHHI OCTATOK */
UPDATE account SET avail_balance = avail_balance - 500
WHERE account_id = 9988

AND avail_balance > 500;
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IF <MNpeasaywuM BHpaxeHwem Onna M3MeHeHa POBHO ofHa cTpoka> THEN
/* BHECTM OEHbIW Ha CRNeaywuui c4eT =/
UPDATE account SET avail_balance = avail _balance + 500
WHERE account_id = 9989;

IF <Npeavayuyw BupaxeHueMm Onna w3MeHeHa POBHO oaHa CTpoka> THEN
/* Bce nony4unochb, caenaTb M3MEHEHWS NOCTOAHHbMKU x/
COMMIT;
ELSE
/* YT0O-TO He TaK, OTMEHWTb BCE W3MEHEHWs, CAEeNaHHHe B AaHHOW TpaH3axkuuu =/
ROLLBACK;
END IF;
ELSE
/+ HepocTaTok CpeacTB Ha CHeTe wAM npu O0OHOBNEHWM BO3HMKNA owwdka =/
ROLLBACK;
END IF;

XoTa mpeAnIAYININUN (GPArMeHT KOAA MOXMKET MOKA3aThCA MOXOMHUM
HA OIWH U3 MPOIEAYPHHIX A3KIKOB IPOrPAMMHPOBAHUA, IIPEAOCTAB-
JIAE€MBIX OCHOBHBRIMM KOMIIAaHUAMHU-TIpoMaBoauTeNaMu BIl, TakuMu
kak PL/SQL ot Oracle nnu Transact SQL ot Microsoft, on manucan
HA ICEeBIOKOJe M He MEITAeTCS HMUTUPOBATh HU OJUH KOHKPETHRIN
SABBHIK.

IlpuBeneHHABIA BRINIE (PPATMEHT KOJa HAUMHAETCS C 3allYCKA TPAH3aKITUHU.
Ilocoe aToro memaerTcs nmonsITEa yaanauTh 500 1011apoB ¢ TEKYIEro cUeTa
n 3aTeM no6aBuTh 500 monnapoB Ha cOeperaTelabHEBIN cueT. Ecau Bce mpo-
XOAUT XOPOINO, TPAH3aKIUA (PUKCHDPYETCs; OJHAKO €CJIU 4TO-TO He TaK,
IPOUCXOJAUT OTKAT TPAH3aKIIUHU, T. €. BCE BHECEHHBIE C HadaJjia TPaH3aKITUHA
M3MEHEeHUS OTMEeHSIOTCA.

C DoMOIbIO TPAH3aKITHU OIPOTPAMMa rapaHTUPYET, YTO MATHCOT JOJNIapOB
HUJIY OCTAHYTCSA Ha cOeperaTesbHOM CUETY, UJIU Neped yT Ha TeKYIIIUHA cUeT
6e3 KaKoH-T1u00 BO3MOXKHOCTH Kpaxa. HesaBucumo oT Toro, 661718 JIU TPaH-
3aKIUsI 3aUKCAPOBAHA MJIH IPOU3OIIEN OTKAT, BCE PECYDPCHI, 3aHSTHIE
(mHanpumMep, OJTOKAPOBKA 3aIMCH) BO BPEMsI BBHIMTOJHEHUS TPaH3aKIIUHA, IO
3aBePINIeHUN TPAH3aKIIUNA BBICBODOYK TAatOTCS.

Koneuno, eciu nporpamMme yaaeTcs 3aBepIIUTE 06a BEIpasKeHHUs Update, HO
CePBEP BEIKIJIIOYAETCHA A0 TOTO, KAK CMOTYT BRIIOJHUTHCA commit mu roll-
back, OTKAT TpaH3aKIIUHU IPOHU30HIET, KOTJa CepBep BepHETCA B pabouuit
pexuMm. (OxHA U3 3a1a4, KOTOPYIO AOJKEH BBIIIOJIHUTEL CEPBEP Iepe] BO3-
BpaIlleHUeM B HOPMAJBHBIA PeXKUM paboThl, — HAWTH BCe He3aBepIIeHHEBIE
TPaH3aKIIHU, 3a0yIIeHHLIe HAa MOMEHT BBIKJIIOUEHHUS CEpBepa, U BBIMNOJI-
HUATH UX OTKAT.)

3aI'IyCK TPpaH3aKLUUnN
Cepsepnl BJl 00pabaTeiBaOT co3faHde TPAaH3aKIUA OJHHM H3 ABYX BO3-
MO2KHBIX cIOCO0OB:

e AKTHBHAS TpPaH3aKIHA Bcerja OPHCYTCTBYET JJsI KaKJOTO ceaHca pa-
60Te! ¢ B, mosToMy HeT HH HeoOXOAHMOCTH, HH cHocoba AJs IBHOTO
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HadaJia TpPAH3aKIITHH. IIo 3aBEePIICeHHHA TPaH3aKIIHH CEPBEP aBTOMAaTH4YEe-
CKH HAYHHAET HOBYIO TPDAH3AKIIHUIO AJIs CeaHCa IIOJb30BaTe A,

e FEciu TpaH3aKIUda He HayaTa ABHO, OTAedbHbIe SQL-BrIpakeAusa HpUK-
CUPYIOTCS aBTOMaTUYECKHW HE3aBUCHUMO JAPYT OT Apyra. YTobsl HadyaTh
TPaH3aKIHUI0, CHaYaJja HY»KHO 3a0yCTUTH Ha BHITOJIHEHUE KOMaHAY.

W3 Tpex paccMaTpUBaeMBIX CepPBEPOB MepPBHIA moAaxoha HcmogabsyeT Oracle
Database, a Microsoft SQL Server u MySQL — BTopoii. OqH0 U3 IpeumMy-
mecTB moaxonaa Oracle kK 06paboTke TpaH3aKIIUHA B TOM, YTO Ja’Ke B caydae
onuHOYHOH SQL-KOMaH bl €CTh BO3MOKHOCTE CeJaTh OTKAT, €CJIU I0JIb30-
BaTeJIs He YOBJIETBOPSET PE3YJIbTaT UJIXA OH U3MeHHUJ cBoe MHeHne. Takum
o06pasoM, eciu BB 3a0yeTe BCTaBUTDH OJIOK where B BeIpa)keHue delete, oc-
TaHeTCsS BO3MOYKHOCTh OTMEeHUTDH HEBePHEBIE AefcTBUS (pPa3yMeeTcsi, TONIbKO
€CJIM BBl OCO3HAaeTe, JAOTHUB CBOH YTPeHHHUH Kode, YTO He XOTeNUd YAAIATH
Bce 125 000 cTtpok cBoeil Tabaune!)). Ogaako npu padore ¢ MySQL u SQL
Server, Kak TOJbKO Ha)KaTa KIaBuIia Enter, ©aMeHeHHs, OCYIIeCTBIeHHBIE
SQL-BrIpakeHueM, CTAHOBSTCS OCTOSIHHBIMH (A TOT/Ia TONBKO aAMAHHUCT-
paTop B/l cMoKeT BOCCTAHOBHTH UCXOAHBIE JaHHBIE U3 Pe3ePBHOM KOMHHU
WY KAKUMHU-JIA00 UHBIMH CPEJICTBAMH).

Craggapr SQL:2003 BrirmdyaeT KoMaHAY start transaction (3amycTHTH
TpaH3aKOHUI0), IpeAHa3HAYEHHYIO AJIsI IBHOTO HaYaja TpaH3akouu. MySQL
COOTBETCTBYET 3TOMY CTaHJaPTY, a mosb3oBaTenu SQL Server A0 HBI BBI-
3BIBATh KOMAaHAY Degin transaction (HadaTh Tpansakmuo). Jas o6oux cep-
BePOB, ITIOKA TPAH3aKIUA He HadaTa ABHO, BCe ONEpaIlUX BHIIOJHSAIOTCS
B pexcume asmomamuieckoll gurcayuu (autocommit mode), T.e. cepBep
aBTOMaTHYECKH (DUKCUDYET OTJeJbHbBIE BhIpakeHusa. CieloBaTeNbHO, MO -
HO OPHUHSATH penieHue 00 HCIOJIb30BAHHUHU TPAH3aKIIUHA W BBITOJHHUTH KO-
MaHJy 3alyCTUThH/HAYATH TPAH3aKIIUIO HUJIU OPOCTO IIO3BOJIUTH CEPBEPY
dbUKCHUPOBATH OT/EIbHBIE BEIDAYKEHNAS.

06a cepBepa, MySQL u SQL Server, m03BOJAKT OTKIIYATL PEKUM aBTO-
MaTUYeCKOH (PUKCAIIUH AJIA OTJAEJbHBIX CeaHCOB. B 3TOM ciydae cepBepHI
OyayT BecTu cels B OTHOINIEHHWH TPAH3aKIIUH TOUYHO TaK ke, Kak Oracle Da-
tabase. B SQL Server ajsa oTKIIOYeHUS PEeKHUMa aBTOMaTHYECKOH huKca-
AU CIAYKUT CIeAVIONasa KOMaHaa:

SET IMPLICIT_TRANSACTIONS ON
MySQL mo3Boa€T OTKJIIOUYUATD PEKUM aBTOMaTHUYECKOU (GUKCAITUH TaK:
SET AUTOCOMMIT=0

Ecnu pexxum aBroMaTH4YecKOHd (pUKCAITUU BBIKJIIOUYEH, Bece SQL-KOMaHIBI
BBITTOJIHSIOTCS B paMKaX TPaH3aKIIUU, U UX HDUKCAIIUIO UJIH OTKAT CIeAyeT
BBITIONIHATH SIBHO.

[ PexomMerzamusa: npu KaxI0M BXOZe B CUCTEMY CAEAYeT OTKJIIYATD
s PEXKUM aBTOMATHUECKOH dukcanuu. Brinonaenue Bcex SQL-Bripa-
[

KEeHHMH B pAMKAaX TPaH3aKI[UH JOJKHO BOMTH B IPUBKIYKY. [To kpaii-
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Hel Mepe, 3TO IIOMOMKET BaM u3bexaTh yHI/I3I/ITeJIbHOIL/'I HeO6XO,ZLI/IMO'
CTHU IIPOCUTH aIMHUHHUCTPATOpAa BI[ BOCCTAHOBHUTb YHUUTOMEHHKBIE II0
HEO0CTOPOMNKHOCTH JaHHBIE.

3aBepu1eH|/|e TpaH3aKUunn

Ecnu TpaH3aKIusa 3anyiieHa — SBHO MOCPEACTBOM KOMAaHAR start transac-
tion uam HeaBHO cepBepoM BJI, — momb30BaTeNb AOMKEH ABHO 3aBEPIIUTH
ee, YTOOBl BHECEHHBIE UM U3MEHEHHUS CTAJU MOCTOSTHHBIMUA. JTO AENIAeTCA
¢ TOMOTITHI0 KOMAaHABI COMMit, KOTOpas YKasblBaeT cepBepy IOMETHUTDH U3Me-
HeHUS KaK MOCTOSHHBIE W BEICBOOOJUTH BCe pecypcehI (T. e. CHATH OIOKU-
POBKY CTPaHUIT UJIU CTPOK), UCIIOJIb3yeMble BO BpeMs TPaH3aKITHH.

Ecnu pereHo oTMeHUTH Bce M3MeHEHWs, CAeJaHHBIE ¢ MOMEHTa Hadasa
TpaH3aKIIUN, He06XO0AMMO BBITOJHUTE KOMAaHAY rollback, KoTopas YKasbl-
BaeT cepBepy BEePHYTH AAaHHBIE B TO COCTOAHIE, B KAKOM OHU HAXOAUJIUCH
o Hadasa TpaHsakmuu. Ilocie 3aBepriieHUs BBIMOJHEHUA rollback Bce pe-
CYDPCHI, UCIIOJIb3yEeMbIe C€AHCOM, BEICBOOOKIATOTCA.

Kpome BrImosHeHWS KOMAaHABI commit mawm rollback, BO3BMOXKHBI eIlle He-
CKOJIBKO CIIeHAPHUEB 3aBepIIeHus TPAaH3aKIINU — NN KaK KOCBEHHBIH pe-
3yJNbTAT AJeHCTBUHA TOJIH30BATENsS, UJIU KaK Pe3yJabTAT 4ero-To, HaXoAsdaIe-
rocs BHe BJAaCTU IOJIb30BaTEJIA:

e BrIkJoueHUe CepBepa; B 9TOM CJIyuae OTKAT TPaH3aKIINUHA 6y,11e'1‘ BBIIIOJI-
HEeH aBTOMaTHU4YE€CKH IIPDH BO300OHOBJIEHUH paﬁOTBI cepsepa.

¢ Brinonnernue SQL-BbIpa)KeHUA YIPABJIEHUA CXeMOM, Hanpumep alter
table, uTo MpuBeeT K GUKCATUU TeKYIleld TPAaHZAKIIUYU U 3alIYCKY HO-
BOH.

e BrinoJHeHHe emle OOHONM KOMaHALBI start transaction, B pe3yabTaTe 4ero
TPOUCXOAUT DUKCATIUA NPEABIAYINEH TPaH3aKITUHU.

e TIlpe:xAeBpeMeHHOE 3aBepIIeHNEe TPAH3aKIIUU CEPBEPOM, KOTODHIH BHI-
ABUI g3aumobroxuposky (deadlock) m penins, 4To BUHOBHA B 5TOM JaH-
Had TpaH3aKOusa. B 5ToM ciaydae OyAeT BRINOJHEH OTKAT TPaH3aAKIIUU
U IIOJIB30BaTENb IOJIYUUT cO00IeHne 06 omudKe.

N3z 37X yeTHIpEX CIIEHAPHEB IEPBBIN U TPETUH JOBOJBHO IIPOCTHI, a BOT JBa
APYTUX 3aCIYy:KUBAIOT HEKOTOPOTO BHUMAHUA. ECiIM rOBOPUTH O BTOPOM
cIleHapUM, UBMeHeHHs 0a35l JAaHHBIX, HE3aBUCUMO OT TOT0, 6BLJIO JIU 5TO A0-
0aBJeHUe HOBOM TaOMMUITLI, HHACKCAIUA UIHN yAajleHue cTonbma us Tabau-
IIbI, He MOTYT OBITH OTMeHeHbl. TakuM o6pa3oM, KOMaHBI, U3MEHAIOIIIe
CXEMY, MOJKHBI BBINIOJHATHCA BHe TpaH3akmuu. llosToMy eciu TpaH3aK-
musa y:Ke 3amymieHa, cepBep 3a@UKCHUDYeT ee, BHITOMHHUT KoMaHIY(-BI)
SQL-BRIpaskeHUH yIpaBIeHUS CXeMOUA U 3aTeM aBTOMATHYECKU 3aMIyCTUT
HOBYIO TPaHBaKIIUIO AN AaHHOTO ceamca. CepBep He OyaeT mHMOPMUPO-
BATH IIOJIB30OBATENA O IIPOUCXOAAIIEM, IIO3TOMY CIeAyeT AelCTBOBATH aK-
KypaTHO, YTOOBI BHIPAKEeHUA, COCTABIAIONINE eIUHUINY paboOThl, HeB3HA-
yail He OBITU Pa3dPOCAHBI CEPBEPOM 10 HECKONBKUM TPAH3AKITHIM.
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YeTBepTHI# clleHaAPUii 3aHUMAETCS BEIABICHUEM B3aNMOOJIOKUPOBOK. Baau-
MOOJIOKUPOBKA IPOUCXOAUT, KOT/A ABe Pas3HbIe TPAHB3AKIIUHU OKUIAI0T pe-
CYDPCOB, VAEP:KHUBaeMbIX APYyroii Tpansaxnueii. Hanpumep, TpaH3aKIua A
TOJIBKO YTO OOHOBUJIA TAGMUITY account M OKUAAET OJIOKUPOBKY 3aMTHUCH IS
Tabaumsl transaction. B sTo BpeMsa Tpamsaknusa B BcTaBuUiIa CTPOKY B Tab-
aumy transaction m osKuAaeT GJIOKUPOBKHU 3alUCH AJs TaGMIUIBI account.
Ecnu cayuurcs, 4To ob6e TpaH3aKIIUU U3MEHAIOT OJHY U TY K€ CTPaHUITY
WU CTPOKY (B 3aBUCUMOCTH OT JAeTaTu3aluu 6JOKHUPOBOK, UCIOJIb3YeMOH
cepsepoMm BJI), xakgas us HUX 0yaeT 6eCKOHEUHO OKUAATEH, KOTJa Apyras
TPaH3aKIIUs 3aBEPIINUT BHIIOJHEHNE U BEICBOGOAUT HEOOXOIUMEII pecypce.
Cepeprl B/l Bcerga mOJKHBI OBITH HACTOPOYKE W BBHISBJIATH TaKWe CUTYa-
AU, YTOOBI HE OCTAHOBUTHCS MOJHOCTHIO; IPH BHIABICHUN B3aUMOOIOK-
POBKU BBEIOMPAETCS OMHA U3 TPAH3AKIUIT (IPOU3BONIBHO X IO KAKOMY-TO
KPUTEPHUIO) U OCYIIECTBISIETCA €€ OTKAT, YTOOBI JaTh BO3BMOMKHOCTD APYTOH
TpaH3aAKIIUN TPOJOJKUTD BEITOJHEHHE.

B ornmune oT o6cy K JaBIIIETOCS paHee BTOPOTO clieHapusd, cepsep B cdop-
MUDPYET OMIUOKY ¥ COOBMIUT IMOJIH30BATENI0 O TOM, UTO OBIJ cAeJlaH OTKAT
eT0 TPaH3aKIIUU W3-3a BHISABJIEHUS B3aMMOOJOKUPOBKU. Hampumep, Opu
pabore ¢ MySQL 6yzaer monydeHna omudka #1213, compoBoskaaeMas cie-
IVIOIITHM COODTIeHUEeM:

Message: Deadlock found when trying to get lock; try restarting transaction
(Coobiienune: Ob6HaApYKeHa BBAUMOOJIOKUPOBKA IIPHU IMMONBITKE 0JIOKUPOBKH;
MONBITANTECH IEPEe3anyCTUTh TPDAHZAKIINIO)

Kax mpeanaraer coobmierne o6 oniubke, pasyMHBIM OyAeT TOBTOPHO 3a-
TYCTUTH TPAHBAKITHUIO, MJIsI KOTOPOI OBLN cAeNaH OTKAT W3-3a BHISABJIEHUS
B3anUMOOJIOKUPOBKU. OZHAKO eCcJIU B3aUMOOJIOKHUDPOBKU CTAHOBATCSI O-
BOJILHO YACTHIM SIBJIeHNEM, BePOATHO, HEOOXOAMMO CKOPPEKTHUPOBATD IPHU-
JOXKEeHUA, OCYIEeCTBIAININEe focTyd K BJl, 4T00B CHUBUTH BEPOSITHOCTH
B3aMMOOJIOKHUPOBOK (0HA OOIIeNpUHATAA CTPATEeTHUA — 00ECIeYNTD, YTOOHI
JOCTYI K PeCcypcaM BCera OCYIeCTBISANCS B OMHOM 1 TOM Ke IopAJKe, Ha-
TIpUMep U3MeHeHNe JaHHBIX CUeTa BBITTOJHSIOCH OBl epe] BCTABKOM AaH-
HBIX TPAH3AKIINH).

TouKM coxpaHeHUst TPaH3aKLUN

B HeKOTODEIX cIIydasax MOKET BOBHUKHYTH IpobIeMa, Korjga TpebyeTcs oT-
KaT TpaH3aKIOWUU, HO He XOUEeTCA OTMEHATH 6C¢, YTO OBLJIO CAeNaHO B PaM-
Kax 9Tol TpaHsaxkmuu. [JId TaKUX CUTYalluil B TpPaHBAKIIUH MOKHO ycTa-
HOBUTH OAHY UNU 00Jee mouex coxpaHeHus (Savepoints) M UCIOIb30BATH
UX JONId OTKATa K ONpPEeNeieHHOMY MeCTY TPaH3aKIUW, a He OTKATHIBATH
IIOJHOCTBIO K HaUaiy.

BceM TouKaM coXpaHeHU JOMMKHBI OBITH TPUCBOEHEBI UMEHA, YTO TO3BOJIUT
UMeTh HEeCKONbKO TAKUX TOYeK B OAHOM TpaHsakmuu. Co3gaTh TOUKY cO-
XpaHeHUs My_Savepoint MOKHO TaK:

SAVEPOINT my_savepoint;
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Yr0o65I cAeNaTh OTKAT K ONIpeieIeHHON TOUKe COXPaHeHUsI, TPOCTO BHITIOIN-
HAeTCcA KOMaHAAa rollback, 3a KOTOPOH CJIeAYIOT KJIF0UEBBIE CJIOBa t0 save-
point (K TOUKe COXpaHeHMUA) U UM TOUKN COXPAHEHMI:

ROLLBACK TO SAVEPQINT my_savepoint;

BbiOOp MexaHM3Ma XpaHeHus

Jna HEu3KOypoBHEBHIX omnepanuii ¢ BJl, Takux Kak U3BJIeYeHUE U3
TabIUIBl KOHKPETHOH CTPOKM IO 3HAUEHWIO NMEePBUYHOTO KJI0Ya,
Oracle Database u Microsoft SQL Server uUCIonb3yIOT BCETO OJUH
MexaHUB3M XpaHeHuA. A cepBep MySQL cnpoexTupoBaH TakK, 4TO
Il obecIedeHnsa HU3KOYPOBHEBOH GyHKIIMoHAIbHOCTH B, BKJIO-
yas OJIOKUPOBKY PECYPCOB U YIIpaBJeHUe TPAaH3aAKIIUAMU, MOTYT HC-
IOJIB30OBATHCA HECKOJIBKO MeXaHU3MOB xpaHeHuda. MySQL Bepcuu
4.1 moagep:KUBaET CIAeAYIONINe MEXaHN3MbI XPAHEHUA:

MyISAM
HeTpar3akIMOHHBIA MeXaHW3M, HCIOOJIL3VIOI[HIT OMOKUPOBKHU
TAGIUIIEI.

MEMORY
HerparszaxnnoHHbBIH MeXaHN3M, IPUMeHAeMbI i A TaOIUI B OIle-
PATHUBHOM OaMSTH.

BDB
TpaH3aKIMOHEHEIH MeXaHW3M, HCOONLIYVIOMINHA OJOKHUPOBKY HAa
VPOBHE CTPAHUIIEI.

InnoDB
TpaH3aKIMOHEHEIH MeXaHW3M, HCOONLIYVIOMINHA OJOKHUPOBKY HAa
YPOBHE CTPOKHU.

Merge

CoenmuanbHBIH MeXaHU3M, IpeIHA3HAUCHHBIH M CO3AAHUA He-
CKOJBKUX UACHTUUHBIX Tabnui MyISAM, co3aaioniux Opu 5TOM
BOeYaTJIeHHe OAHON TabmunObl (TaksKe Ha3bIBAETCSA CETMeHTUPO-
BaHUEM TabIuI).

NDB

CrnenmuanbHBIH MeXaHU3M, ONpeJfHa3sHaYeHHBIH IJId pacupemese-
HUuA oxHo# BJl Mo HECKOJIBKUM KOMIbIOTEPaM (TaKsKe Ha3bIBAET-
cd KJIacTepusanueii).

Archive

CHeIII/IaJIBHBIf/'I MEe€XaHHu3M, Hpe,Z[HaSHa‘IEHHBIﬁ AJIdA XPaHeHHUdA
6OJBIIUX 00BEMOB HEeNHACKCHUPDOBAHHBIX HAaHHBIX, IIPDECUMYIIIECT-
BEHHO IJId apPXHWUBHEBIX IJ;e.HefI.
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He mago nymats, yro MySQL BEIEY:KJaeT BRI6UpaTh As1 Bl equmcT-
BeHHBI MeXaHu3M XpaHeHWsd. OJTOT CepPBEp MAOCTATOYHO THUOOK
u obecmednBaeT BO3MOMKHOCTH OPUMEHATH AJNA KaXKIOH TabJIUITBI
cobCcTBeHHEBIHT MexXaHM3M Xpauenusd. OAHAKO AJ BceX TabIuUIl, KOTO-
phle MOTYT OIPUHUMATEH YUYACTHE B TpPaH3aKIUAX, CIeJ0BaNo 6B Hc-
TTOJB30BATh MeXaHMW3M xpaHeHHA InnoDB, npumMeHaomui 0J0KU-
POBKY Ha YpPOBHE CTPOKHU U KOHTDPOJH Bepcuii, obecmeunBasi TeM ca-
MBIM Haubosiee BHICOKUI YPOBeHb COTJIACOBAHHOCTH M3 BCEX MeXa-
HU3MOB XpaHEHUH.

MexauusM XpaHeHNUI MOKHO 3aaBaTh SIBHO IIPHU CO3JAaHUN TA0IUITBI
U U3MEHSATH ero IJs YiKe cYIecTByioniei Tabmunel. Ecnu mexa-
HU3M XpaHeHUA TabJIUIbI He U3BECTEH, MOKHO BOCIIOJIH30BATHCA KO-
MaHJo# show table, HampuMep:

mysql> SHOW TABLE STATUS LIKE "transaction’ \G

KKAKKKKKKKKKK KKK KK KKK 1 row KKAKKKKKKKKKK KKK KK KKK
Name: transaction
Engine: InnoDB

Create_options:
Comment: InnoDB free: 3072 kB;

Baraanays Ha BTOPOii 5IeMeHT, MOKHO MOHATH, YTO TabIUIa transac-
tion yke mcmombayeT MexaHusM InnoDB. Ecnu 651 5T0 6B17I0 He TaK,
MO2KHO ObL7I0 6B HazHAYUTh MexaHuaM InnoDB gna sToil Tabauis
IOCPEACTBOM CJIENYIOEeH KOMaH/bl

ALTER TABLE transaction ENGINE = INNODB

Bor OPHMED UCIIOJIb30BAHUSA TOUYEK COXPaHEHUA:

START TRANSACTION

UPDATE product
SET date_retired = CURRENT_TIMESTAMP( )
WHERE product_cd = "XYZ°

SAVEPOINT before_close_accounts;

UPDATE account

SET status = "CLOSED", close_date = CURRENT_TIMESTAMP( ),
last_activity date = CURRENT_TIMESTAMP( )

WHERE product_cd = "XYZ°

ROLLBACK TO SAVEPOINT before_close_accounts;

COMMIT;

Pesyaprupyromuii 5 GeKT 5ToH TpaH3aKIHUHU COCTOUT B TOM, UTO PUKTHB-
HBI# THO cyeTa XY/ BRIXOAUT M3 00paIeHns, HO HA OJUH U3 CIETOB He 3a-
KDBIBaeTcs.
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HpI/I HCIIOJIB30OBAHHNUHU TOUEK COXPaHEHUA HeoﬁXO,Z[I/IMO IIOMHHUTH CJIeaVIOIee:

4 HECMOTPH Ha Ha3dBaHHUe, IIPDU CO3JaHUHW TOYKHN COXPaHEHHUA HUYEro He
COXpPaHdAeTCA. Ecan Tp66YETCH caeJsiaTh TPAH3AKIITHUEO HOCTOHHHOfI, Heob6-
XO0AUMO BBIIIOJIHUTHE KOMAaHAY commit.

e Ecim ucomonb3oBaTh KoMaHAy rollback 6e3 yKasaHWsS TOYKH cOoXpaHe-
HUS, BCE TOYKH COXPaHEHWUSA TPAH3AKIUU OYAYT ITPOUTHOPHUPOBAHEI
1 OTMeHeHa 6YAeT BCs TPaH3aKITHA.

Pab6oras ¢ SQL Server, ncnonb3yiiTe ero coOCTBeHHBIe KOMAHIBI: save trans-
action (coXpaHUTDH TPAH3AKITHIO) — AJA CO3MaHUA TOUKIM COXPAaHEeHUT U roll-
back transaction (OTKATHTH TPAH3AKITUIO) — AJIA OTKATA K TOUKE COXPaHEHUA.
3a KaKI0U TaKOW KOMAHIOH JOKHO CJIeJ0BATh UMA TOUYKM COXPAHEeHU .
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NHaeKkcbl n orpaHn4yeHuns

ITockonbKy AaHHas KHWUTA TIOCBSAMNIeHA METOAWKAM ITPOrPaMMHUPOBaHUS,
IpeabIAyIINe ABeHAAIATD I'JIaB paccMaTPUBANU SJIEeMeHTH a3bika SQL, mo-
3BOJISIONTHE CO3AABATH MOIIIHLIE BEIPpAXKeHUd select, insert, update u delete.
Onueaxo 6a3sl JAHHBIX 00MAAAI0OT U APYTUMU CPEeACTBAMU, KOCBEHHO BIUIO-
IMUMHA Ha cO37aBaeMBIi KoJ. B 5To# riraBe paccCMOTPEHBI Ba TAKUX CPEACT-
Ba: UHAEKCH U OTPAHUYEHU.

NHpeKcbl

ITpu BcTaBKe cTpOKU B Tabauiy cepsep BJI He mbITaeTcsa MOMECTHUTD AAH-
Hble B KaKoe-TO OIpelesleHHOe MecTo Tabaumpl. Hampumep, mobaBiasd
CTPOKY B Tabmumy department, cepBep pasMeIliaeT ee He IO TOPAIKY HOMe-
poB cTonbma dept_id u He B andaBUTHOM MOPAAKE IO CTOJIOITY name. BMmecTo
BTOTO CEPBEP IIPOCTO IIOMEIAeT JAHHBIE B CJAEAVIONIYIO JOCTYIHYIO A4EHKY
naMATH B dafine (cepBep XPAHUT CIHUCOK CBOOOAHOI MaMATH A KasKI0H
Tabnauiel). ITosToMy, 4TOGBEI OTBETUTH Ha 3ampoc K Tabiumie department,
CePBEPY IPUXOAUTCA IPOBEPATH KAMKIYIO ee CTPOKY. Hanpumep, BBIIIOJI-
HAETCA CJAEAYIONIUHN 3a1poc:

mysgl> SELECT dept_id, name
-> FROM department
-> WHERE name LIKE "A%";

foomoo o oo +
| dept_id | name |
foomoo o oo +
| 3 | Administration |
foomoo o oo +

1 row in set (0.03 sec)

Yro6BI HaWTHU BCEe OTAENBI, Ha3BaHUA KOTOPBIX HAYNHAIOTCSA Ha A, cepBep
IOJMKEeH TTPOCMOTPETh KasKAYI0 CTPOKY Tabaumbel department M IPOBEPUTH
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cofep:;KuUMoe cTobma name. Eciu nuMs oTaesna HaunHaeTea ¢ A’ , CTPOKA J0-
0aBJIsIeTCS B Pe3YIbTUPYIONINI Habop.

s Tabaumbl, cOCTOAIIEH TONBKO W3 TPeX CTPOK, STOT METOJ XOPOTII.
A mpefcTaBbTE, CKOJMBKO BpEMEHU TMOTPedyeTcsi, YTOOBI OTBETUTH HA STOT
s3anpoc, ecan B Tadbaume 3 000 000 crpok? IIpu HEKOTOPOM UYHCIE CTPOK
(6oxpre Tpex u MeHbIIe 3 000 000) cepBep AocTHUTAET TOTO OpeAesa, Koraa
yiKe He yCIeBaeT OTBETUTH Ha 3alPOC B TEUEHUE IPUEMIIEMOTO ITPOMEXKYT-
Ka BpeMeHU 6e3 JOMOJHUTEIHHOH TOMOIIH. JTa TOMONIb TPUXOAUT B Gop-
Me OJHOT'O WUJIH HeCKOJIbKUX UHAeKco8 TabMIuIEl department.

HMake ecnu BBI HU pasy He cablmanu 06 uagexce B, BuI, 6e3ycioBHO, 3Hae-
Te, YTO TaKoe WHIEeKC (B 5TOH KHUTe OH TOXKe ecTh). MHAEKC — 5TO IPOCTO
MeXaHu3M IOUCKA ONpeleIeHHOT0 SIeMeHTa pecypea. Hanpumep, B KOHITE
Kay o0 TEXHUUECKOT0 U3JaHUA €CTh IPeMeTHBIf YKa3aTeNb, T03BOJISI0-
MU HafTH o peAeeHHOE CJIOBO UM (hpasy. B yrkasaTese sTu cJoBa u ppa-
35 IEPEYUCTCHBI B aI(aBUTHOM TIOPSAIKE, YTO IO3BOJIET YUTATEIIO OBICT-
po TiepeiiTH K ompeeeHHOM OYKBe, BBIOpPATh HYKHYIO 3alUCh U 3aTeM Haii-
TH CTPAHUITY UJIHU CTPAHUIIBI, Te MOKHO OTHICKATE STO CJIOBO U (Ppasy.

Kax desoBeK HCIOJB3YeT NMpeAMETHBIH yKasaTenb, 4TOOBI HaWTHM cJIOBa
B IIeYaTHOM H3JaHUMU, TaK U cepBep BJl ¢ MOMOIBbI0 UHAEKCOB BBISABJISET
MeCTOIIOJIOKeHe CTPOK B Tabmume. MHAEKCH — 5TO cHenualbHble Tabmu-
IIBI, COMEePIKUMOEe KOTOPBIX, B OTJINYME OT OOBIYHBIX TAOJIUIl JTaHHBIX, XpPa-
HUumMCsA B olIpeieleHHOM nopaaxe. OTHaKo HHIEKC BKJIOUYAET He 8Ce TaHHbIe
CYIIIHOCTH, a TOJBKO CTOJOEI (MU CTOJOIIBI), UCIOJIb3YEeMbBIH I oTIpee-
JeHUS MECTOIOJOMKEHHU CTPOK B TabMIuUIe TaHABIX, a TaKKe HHPOPMAaInio,
ONMCHIBAIOMIYIO (hH3HMUECKOe pasMellleHue cTpokK. IlosToMy mpenHasHade-
HUe WHAEKCOB — MTOMOYb B HU3BIEUYEHUHN ITOJMHOKECTBA CTPOK U CTOJOIIOB
TaOJIUIEI Oe3 HeOOXOAUMOCTH IPOBEPSATH BCE CTPOKH.

Co3paHne MHpeKca

Bepaemca x Tabmure department. JoOmycTum, IpUHATO pelieHne A06aBUTH
UHAEKC I CTOMOIA name, 4TOOBI YCKOPUTH BHITIONHEHME 3aITPOCOB II0 TTOJ-
HOMY WJIUM YACTHYHOMY UMEHH! OTHAeNa, a TaKk:Ke omepanuil update maum de-
lete, HCTOMB3YIOMIUX BTO UMsA. BOT Kak MOKHO M00ABUTH TAKOH WHIEKC
B 6a3y qaEHBIX MySQL:

mysqgl> ALTER TABLE department

-> ADD INDEX dept_name_idx (name);
Query 0K, 3 rows affected (0.08 sec)
Records: 3 Duplicates: O Warnings: 0

OTo BBIparKeHUe CO3JaeT UHAEKC (TouHee, MHAEKC Ha 0cHOBe B-mepeBa, HO
6oJtee TOAPOOHO 00 BTOM MO33Ke) AJA cToaOIa department. name. Bomee Toro,
HHIeKCY IpucBoeHo uMs dept_name_idx. Ilpu HaIu4YUU HHAEKCA ONTUMI3A-
TOp 3ampocoB (00cy:kIaeMbI#l B riaBe 3) BOCIOJB3YETCA UM, €CJIU COUTET
5TO BBITOJHBIM (HATTPUMED, €CJU B Tabaume department TOIBKO TPU CTPOKH,
ONTHUMH3ATOP IPEKPACHO CIIPABUTCA U €3 UCI0Ib30BAHUA HHACKCA U IPO-
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CMOTDHT Bcio Tabaumny). Ecnu s TabIAB €CTh HeCKOJIbKO HHAEKCOB, OTI-
TAMMA3ATOPY OPHUAETCS BBHIOPATh UHIEKC, JYYIe BCEro MOAXOMSIITUA s
KOHKpeTHOTro SQL-BRIpaskeHUs.

o w

[ MySQL paccMaTpuBaeT MHAEKCHI KaK Heo0sa3aTelbHble KOMIIOHEH-
l{_ THI TAOJMIIBI, BOT MOYEMY IJIA HOOABJAECHUS WU YAAJEHUS HHICKCA
&) d«  yenonpayeres komanzga alter table (BUAOMSMEHHTD Tabauny). Apy-

IS
*  rue cepBeprl B]l, Braouasa SQL Server u Oracle Database, cunrator

HHIEKCH He3aBUCHMBIMH O0BeKTaMu cxeMul. [lostomMy nmsa SQL
Server u Oracle nagexc hopMUpoOBaICA OB ¢ TOMOIIBIO KOMAHIH
create index (co3maTh MHAEKC):

CREATE INDEX dept_name_idx
ON department (name);

Bce ceprepsr Bll mo3BonAT NpOCMaTPUBATh AOCTYIHBIE MHAEKCHI. YBH-
JIeTh Bce HHIEKCHl ONpeAeseHHON Tabmumpl moab3oBaTenu MySQL mMoryT
C IOMOIITHIO0 KOMAaH B! SNow (IOKa3aTh):

mysql> SHOW INDEX FROM department \G

KKKk khhhkhkkkkkkhkkkkkkkkkkk |, [OW *kkkkkkhkkhhhkkhkhkhkhk k kkkk*

Table: department
Non_unique: 0
Key_name:. PRIMARY
Seq_in_index: 1
Column_name: dept_id
Collation: A
Cardinality: 3
Sub_part: NULL
Packed: NULL
Null:
Index_type: BTREE
Comment :
KA K I KKK KKK I K IR XK IR Ik ko hkkkk D [OW Hkkkk kok k ke ke kok Kk K ok ok %k K K K K
Table: department
Non_unique: 0
Key_name: dept_name_uidx

Seq_in_index:

1

Column_name: name
Collation: A
Cardinality: 3
Sub_part: NULL
Packed: NULL
Null:
Index_type: BTREE
Comment :

2 rows in set

(0.02 sec)

W3 pesyabpTaTa BUAHO, YTO AJsI TaOIUIEI department ecTh ABa HHAeKca: PRI-
MARY — anst cTonbmoa dept_id m dept_name_idx — masa croabma name. ITockons-
KV MBI CO3/aBajJi TOJbKO OAUH HHAEKC (dept_name_idx), MOKeT BO3HHUK-



NHaexcobl 243

HYTh BOIIPOC, OTKYAA Basuica Bropo#. Ilpm cosmamum Tabmaunsl department
BbIpakeHHe create table BKIOUYANIO OTpaHAYeHHAe, Ha3HAYAIOIee CTOI0eIl
dept_id mepBHUYHBIM KJIYOM Tabauinbsl. BOT BRIpa)keHHe AJs CO3AAHHS
TaOJIHIIbBI:

CREATE TABLE department

(dept_id SMALLINT UNSIGNED NOT NULL AUTO_INCREMENT,
name VARCHAR(20) NOT NULL,

CONSTRAINT pk_department PRIMARY KEY (dept_id)

)

Koraa rabaumna 6v1ya cosfana, cepsep MySQL aBToMaTHdecKu chopMHUpO-
BaJ UHAEKC JIJs1 CTOJIOIA MEePBUYHOTO KJI0Ya, KOTOPHIM B JaHHOM ciydae
sABIsieTcs1 dept_id, u HasBas uHAEKC PRIMARY. OrpanudeHus OYAyT paccMoT-
PEHBI B 9TOH I'JIaBe MO3KeE.

Ecnu nocie CO3JJaHUs HHACKCA BBISICHAETCS, 4YTO OH He OIIPAaBJAbBIBAET Ceﬁﬂ,
€ro MOXKXHO YIOAJIUTH CIAeAYIOIITHUM 06pa30M:

mysql> ALTER TABLE department

-> DROP INDEX dept_name_idx;
Query 0K, 3 rows affected (0.02 sec)
Records: 3 Duplicates: O Warnings: 0

sy ITonpsoBatenu SQL Server u Oracle Database nna yHuuTOXMeHUSA
l:' ‘ MHJEKCca JOJIKHE UCIIOJIb30BATHE KOMAaHAY drop index:
wh e

4
LIS

DROP INDEX dept_name_idx;

YHuMKanbHble NHAEKCbI

IIpu npoexTupoBanuu BJI Ba)KHO ONpPeNeINUTh, KAKUE CTOJOIIBI MOTYT CO-
JepoxaThs IyONIupyIone faHHble, a Kakue HeT. Hanpumep, B Tadaune indi-
vidual moxeT OBITEH ABa KJIMeHTa 1o uMeHHN [xo0H CMmur (John Smith), mo-
CKOJIBKY y KaXKJ0H CTPOKH 6yAYT cBou maeHTUGUKaTOD (cUst_1id), garTa po-
JKIAeHUSA U WIeHTHOUKATMOHHBIA HOoMep (customer.fed_id), momoraromiue
pasnuuaTh ux. OZHAKO BpAJA JIH JONYCTHUMO, YTOOBI B Tabaume department
OBLIO JBa OTJeJa IIOJ ONHHUM W TeM Ke HazBaHWeM. MOXKHO YCTaHOBUTH
IIPaBUJIO, 3alIpelnaminee IyOIHpoBaHAe HMEH OT/eJI0B, CO3/1aB AJIs CTON6-
na department. name yHukaavHyiil undexc (unique index).

VYHUKAIBbHBIA HHACKC BBEIIOJIHSIET HECKOJIBKO WYHKIIUNA, TOCKOJbKY IOMHU-
MO ofeclledeHHsI BceX IPeHMYIecTB 00bBIYHOT0 HHACKCA OH TaKKe CIYKHUT
MeXaHH3MOM 3alpeTa AYOIHPOBAHUSA 3HAUEHHH B MHIAEKCHAPYEMOM CTOJIO-
me. ITpu 11060 BCcTaBKe CTPOKH MW H3MEHEeHUH HHAEKCHPOBAaHHOTO CTOJI0-
na cepBep BJI mpoBepseT YyHUKAIBHBIA UHAEKC, YTOOBI YBUAETH, HET JIU Ta-
KOTr0 3HAUYeHHsI B APYroii cTpoke Tabaumnsl. BoT Kak cosgaBaycs 66 YHH-
KaNbHBIA HHAEKC A4 cTonbma department. name:

mysql> ALTER TABLE department
-> ADD UNIQUE dept_name_idx (name);
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Query 0K, 3 rows affected (0.04 sec)
Records: 3 Duplicates: O Warnings: O

A«

Ir wy B SQL Server u Oracle Database mpu cosganuy MHAEKCA HYKHO
as TOJBKO 700ABUTH KJIIOUEBOE CIOBO Unique:
W oe.,

LIRY CREATE UNIQUE INDEX dept_name_idx
ON department (name);

IIpu HaIAYUK TAKOTO WHAEKCA B CJIyd4ae NONBITKHA J00aBUTH eIle OAUH OT-
nern mox HasBanueM Operations’ 6yaeT moJydeHa OMUOKA:

mysql> INSERT INTO department (dept_id, name)
-> VALUES (999, ‘Operations’);
ERROR 1062 (23000): Duplicate entry 'Operations’ for key 2

Her Heo6x0AWMOCTH CO3JaBaTh YHHUKAJbHBIE UHAEKCH IJs cTON61a(-0B)
IEepPBHYHOIO KJIOYa, IIOCKOJbKY CepBep yoKe IIpoBepsieT YHHUHKAJNIBHOCTDH
3HAYEHHUI MepBUYHBIX KiaUeil. OfHAKO OpHA HEeOOXOAHMOCTH JJsI OAHOI
TaGIUIIBEI MOMKHO CO3JATh HECKONbKO VHEHKAIBHBIX HHAEKCOB.

CocTaBHbIe NHAEKCbIl

KpomMe yixe npeAcTaBlIeHABIX HEACKCOB 10 OJHOMY CTOJIOIY, MOXKHO CO3/a-
BATh MHJEKCHI, OXBATHIBAIOIHAE HECKOJBbKO CTOJO0IOB. Ecau, HanpuMmep,
TpebyeTcs IPOBOAUTEL IIOUCK COTPYAHHUKOB II0 MMeHHA U (haMHUJIHUH, MOMKHO
clleyaTh HHJEKC CPasy A 08YX CTOIOIOB:

mysql> ALTER TABLE employee

-> ADD INDEX emp_names_idx (lname, fname)
Query OK, 18 rows affected (0.10 sec)
Records: 18 Duplicates: O Warnings: O

OTOoT HHAEKC OYAeT MOJe3eH AJS 3a0POCOB, UCIOJb3YIONTUX UM U haMu-
JIWI0 UJIH TOJbKO haMHUIHIO, HO He MOAXOMHUT JJIsI 3aIIPOCOB, B KOTOPHIX 34-
JaHO TOJHKO UMs COTPYAHUKA. YTOOH MOHATH TOYEMY, PACCMOTPHUM, KaK
TIPOBOAMJICS OB MOUCK TesedoHHOro HoMepa. YToOwI OBICTPO HAWTH YeH-TO
HOMeD TenedoHa, eCJIU U3BECTHBI UM U (haMUJIHUA, MOKHO BOCIOIb30BATh-
csa TenedOHHON KHUTOH, DOCKONBKY OHA OpraHU30BaHa 1Mo haMUJIHH, a TIo-
TOM IO UMeHHU. EcJIu U3BeCTHO TOJBKO UM YeJIOBEKa, IPUAETCsa TpocMaT-
PHUBAaTh BCe 3aIUCH TeJeOHHOH KHUATH U BEIOUPATh KAXKVIO 3aIUChH C YKa-
3aHHBEIM UMeHEeM.

ITosTOMYy TIpH CO3JAaHUHU COCTAaBHBIX HHAeKcoB (multiple-column indexes)
HeoO0XOJUMO TIaTeJbHO IPOAYMAaTh, KAKOH cTOoN0ell YKashBaTh IEePBHIM,
a4 KaKoU BTODPBHIM H T. ., YTOOBI HHJAEKC OB MaKCUMAaJIbHO HoJMe3HbIM. Of-
HAKO cJIeJyeT MOMHHUTh, UTO eCJU TpebyeTcs o0ecneduTs aieKBaTHOE Bpe-
MsI OTBETa, HUUTO He MeIllaeT co3AaTh HECKOJbKO UHAEKCOB, HCIIOJIb3Y s TOT
sKe Habop cToJOIIOB, HO B APYTOM HOPAJKE.
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Tunbl UHO,EKCOB

WNupexcanus — MONTHBIHA MHCTPYMEHT, HO H3-3a GOJNBIITOTO PasHOOOPa3UsI
THUMOB JaHHBIX eIUHCTBEHHAA CTPATETUs HHAEKCAITHH He BCeTa SBISIEeTCS
onTuManbHOH. CleAyoniue pasaenlbl UIJIIOCTPUDPYIOT Pa3Hble TUOLI HHIEK-
calluu, AOCTYIHbIE B PAa3JIMYHBIX CEPBEPax.

NHpekcbl Ha ocHoBe B-gepeBa

Bce npuBeneHHAbIE A0 CUX IIOP UHAEKCHL — 9TO UHOEKCH. HA OCHOB¢ COALAH-
cuposannozo depesa (balanced-tree indexes), 4ame Ha3pIBaeMble UHOeKCA-
MU Ha ocHoge B-Oepesa (B-tree indexes). MySQL, Oracle Database u SQL
Server UCNIOJbB3YIOT TAKHe HHJEKCHI 110 YMOJIYaHHUIO, IIO3TOMY €CJIHA SIBHO He
3alIPOCUTH APYTOH THUI WHAEKCa, BBl BCErJa MOJYYUTE HTOT HHAeKC. Kak
U CJIeJOBAJNO OKHUAATH, HHAEKCH Ha OCHOBe B-mepeBa opraHM30BaHBl KaK
JePeBbA ¢ OJHUM UIH HoJiee YpoBHAMU Y3108 (branch nodes), TpUBOAAIIA-
MH K eJUHCTBEHHOMY YPOBHIO aucmbes (leaf nodes). ¥Y3abl HCTIONB3YIOTCA
JJIs1 HABUTAILIUH II0 JePeBY, TOTAA KaK Ha JIUCThAX pPaclioaraioTcs paxkTu-
JecKHe 3HaUYeHU A U HHPpOpManusa o MecTonojoxxkeEnd. Hanpumep, UHAEKC
Ha oCHOBe B-aepeBa, cosmaHHBIH qisa cTonbma employee. Iname, MOT OBI BBI-
rIAAeTh TPUMEDPHO TaK, KaK IOKa3aHo Ha puc. 13.1.

Ecnu 651 6617 cienaH 3aIpoc AJs BEI6Opa BCeX COTPYAHHUKOB, (haMUJIUA KO-
TOPHIX HAaYWHAIOTCS Ha G, cepBep Hamiesq Obl BEDXHUU Y3eJ — KOPHEBOl
y3eax (root node) — 1 mpocieoBaj OBl IO CBA3U K Y31y, OTBEUAIOMIEMY 3a (ha-
MUJIANA, HaYAHAOITHAEeCs ¢ OYKB oT 'A’ g0 'M'. 3TOT yses, B ¢CBOIO o4epelb,
HampaBuJ OBl cepBep K JHUCTY, coleprkarieMy haMUIUUA, HaUXHAIOIIHEC s
cOykB oT ‘G’ mo 'I’'. 3aTeM cepBep CUUTHIBAJ OBl 3HAYEHHUS JIUCTA J0 TeX
TIop, IOKa He BCTPETUJ OBl 3HaYeHHe, HaYWHAaIoNeecsd He Ha G (KOTOPHIM
B aHHOM cJIy4ae ABJsgeTca Hawthorne ).

A-M
N-Z J
=3 I'n-P |
D-F 1 Q-8
G-I T-V
J-M W-7Z &
Barker Fleming Gooding safes0 | Parker Roberts TURReF )
Grossman Markham A Tulman Ziegler
Blake Fowler Portman Smith
Hawthorne Mason Tyler

Puc. 13.1. Ilpumep cbarancupogannozo depesa
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IIpu BcTaBKe, OOHOBIEHUHU U YAaJeHWU JAaHHBIX TaOJHAIBI employee cepBep
OyJeT cTapaThes COXPaHATH c0aTaHCHPOBAHHOCTD JepeBa, YTOObl Komrmye-
CTBO Y3JI0B/JIACTHEB C OAHOH CTOPOHEI KOPHEBOTO y3Ja He CHJIbHO IPEBHI-
IIaJI0 KOJIMYECTBO Y3JI0B ¢ APYTo#l cTopoHEI. CepBep MOKeT 100aBIATEH WA
YAAISATH V3B, 4TOOR 60JIee PABHOMEPHO IIepepacupeaesaTs sHadennsa. On
Jlake MOJKeT 10DaBUTh UNIU YAAJIATH TEJbIH YPOBEHD y3J0B. IlogaepknBas
JnepeBo cb6aTaHCUPOBAHHBIM, CEPBEP MOMKET OBICTDO IepeMeIaThes K JUCTh-
sJM ¥ HAXOAWTh HY)KHbIE 3HAUEHUs 0e3 HABUTAIINHA 10 MHOKECTBY YPOBHEH
V3JI0B.

buTOoBbI@ MHOEKCbI

HWNupexcol Ha ocHOBe B-JepeBa 3aMedaTelbHO MOAXOASAT AJsS 00paboTHH
CcTON6ITOB, COAEPIKAITAX MHOTO Pa3HBIX 3HAaUeHMWH, TAKMX KaKk uUMeHa/da-
MUJIHANA KJIAEHTOB, HO OHH MOTYT CTATh 'POMO3AKHUMHU AJIsI cTON6IA ¢ He6oIb-
XM KOJHYeCTBOM 3HadeHHMH. Hampumep, OpUHSATO pellleHre CPOPMHUPO-
BaTh HHAEKC JAJs1 cTonbma account. product_cd, 4Tobsl 06ecneduTs GBLICTPEIA
BBIOOD BCeX CUYETOB ONPEAEeSIEHHOrO THHAa (HampuMep, TeKYIMuX, coepera-
TenbHBIX). OHAKO €CTh BCErO BOCEMb PA3HBIX THUIIOB CYETOB, U HEKOTODLIE
W3 HAX BCTPEYAalOTCsI ropaso dalre ocTaabHbIX. IlooTOMY 110 Mepe pocTa Ko-
JHUYEeCTBA CYETOB MOTI'YT BOSHAKHYTE CJOMKHOCTH ¢ o0ecliedeHHeM cOaTaHCH-
POBaHHOCTH HHJAEKCA HA OCHOBe B-gepeBa.

Js1 cToN6IOB, coepIKamux HeGoJIbII0e KOJINYEeCTBO 3HaAYeHUH npu 60JIb-
IIIOM YHUCJIe CTPOK (5TO U3BECTHO KAK JaHHEBIE ¢ MAJAbLM KAPOUHALbHBLM YUC-
aom (low-cardinality)), HeobXoAUMa Apyras CTpaTerusd HHAeKcanuu. dro-
0661 00paboTaTh 5Ty cAUTyanuio ¢ 6ombnieit sddexTuBHOCTHIO, Oracle Data-
base BrIIOUaeT 6umosbie undexcol (bitmap indexes), KoTopble (GOPMUDYIOT
OUTOBBIM 00pa3 KaKJoro 3HaYeHUsI, XpaHsanierocs B cronbe. Ha puc. 13.2
TTOKa3aH0, KaK MOJKET BBITJISNeTh OWTOBBIH HHAEKC AJA AAHHBIX CTOJOIA
account. product_cd.

OTOT UHAEKC COAEPIKUT ITIECTh ODUTOBBIX KapT, 10 OXHOU AJA KaXKJOT0 3HA-
YyeHHUA cToxdna product_cd (4Ba U3 BOCBMH JOCTYIHBIX THIIOB CYETOB He UC-
moJb3yioTes). Kamaaa 6uroBas Kapra BraodaeT 3Hadenue 0/1 ama xax-

Valuefrow | 1|2 (3|4 (5|6 (7|8 |9(10|11{12|13(14]|15(16{17|18|19|20{21|22 (23|24 |
BUS |0|0(0(0|0|{0|0|0O(0(0[0[0|0|0|0|0O(0(0|O|O|1]|1[0|0
CD 001000000000110000100000.
CHK100101010011001010010010I
MM 000000100100000001000000I
SAV 010010001000000100000000:
SBL 000000000000000000000001.

Puc. 13.2. IIpumep 6umogozo underca
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noit us 24 cTpok Tabauns! account. Takum o6pasoM, ecau cepBepy AeNIaeTcsd
3aIIpOC Ha M3BJIEeUYEHUE BCEX AEMO3UTHBIX CUETOB AeHEXKHOTO PhIHKA (prod-
uct_cd = 'MM’), OH TPOCTO HAXOAUT BCe 3HaUeHWUs 1 B 6UTOBON Kapre MM
U Bo3BpamiaeT cTpoku 7, 10 u 18. Eciu TpebyeTcsa HaliTH HeCKOMIBbKO 3HaUe-
HUii, cepBep TaKiKe MoKeT KOMOMHMPOBATH OMTOBBIE KapThl. Hampumep,
€CJIU TIOJB30BATEJNb X0YeT MOJIYYUTH BCe AENO3UTHBIE cUeTa AeHEXKHOTO
PBIHKA u cOeperaTeabHble cdeTa (product_cd = "MM' mam product_cd = "SAV"),
cepBep MOKeT OCVINEeCTBUTH AN OUTOBBIX KapT MM m SAV omepamuio OR
(MJIN) u BoaBpaTur ctpoku 2, 5, 7,9, 10, 16 u 18.

BuToBble MHEAEKCH — MUJIOE KOMIAKTHOE PeNieH e 10 HHASKCaIlu JaHHBIX
C MaJIBIM KapAuHAaIbHEIM ynucaoM. OIHAKO 5Ta cCTpaTerusd He TOAUTCA, €CIU
YUCIIO XPAHAIINXCSA B CTOJOIE 3HAUEHUH CAUITKOM BeJIUKO IO CPABHEHHUTO
C YWCJIOM CTPOK (B TAKOM CJIydae TOBOPAT O JAHHBIX € 601bWUM KADOUHALb-
HoiM yucaom (high-cardinality)), moToMy 4UTO cepBepy IPUILIOCH OBl 06-
CIY:KUBATh CIUIITKOM MHOTO 6UTOBBIX KapT. Hanpumep, He clIeqyeT co3aa-
BATh OMTOBBIH MHAEKC A CTOJMOMA TEePBUYHOTO KJI0Ya, TOCKONIbKY OH SB-
JsIeTCsS IPUMePOM MaKCHUMAaJbHO BOBMOMKHOTO KOJIMUYECTBA 9JIeMEeHTOB (HO-
BOe 3HAaUYeHUeE AN KasKI0H CTPOKHM).

ITonbsoBaTenu Oracle MoryT (hopMUPOBATEH 6GMTOBEIE UHAEKCHI, IPOCTO AO-
0aBJIAS KII0UYEBOe CJI0BO Ditmap B BRIpaskeHUe create index:

CREATE BITMAP INDEX acc_prod_idx ON account (product_cd);

BuToBhle HHAEKCH IMUPOKO UCIOIL3YIOTCA B HHGQOPMAIIMOHHEIX XPAHUJIN-
miax, rjae o0bIYHO HHAEKCUPYIOTCS 00IbIINe 00'bLeMBI JaHHBIX JJIsI CTOJIOIIOB,
coflepKaluX OTHOCUTEIHLHO HeGoMbIToe KOJIUYEeCTBO 3HAUYEHUH (Hampumep,
KBapTaJbHbIe OTYETHI, TeorpadruuecKre PeruoHbl, TPOAYKTHI, TPOAABITHI).

TeKkcTOBbI® MHOEKCbI

Ecnu B]l ncmonbayeTcsd AJA XpaHeHUA TOKYMEHTOB, MOKET TOTpeboBaTh-
cs 00eCIIeYnTh MOJb30BATEIAM BOSMOMKHOCTD BEHITIONHATD MMOUCK CJIOB MU
dpas B fokyMeHTax. KoHeUHO, HEe X0UETCS, YTOOBI CePBEP OTKPHIBAJ KaiK-
ABIH JOKYMEHT U IPOCMAaTPUBAJ €r0 B IOUCKAX HYYKHOI'O TeKCTa IIPU KasK-
noMm 3anpoce. TpagunnoHHbIe CTpaTeTUN UHAEKCAIUU B JAHHOM CJydae He
rogaTcsa. YTobwsl copaBUTRHCA ¢ 3Toi cuTyanueit, MySQL u Oracle Database
BKJIIOYAIOT AJIA AOKYMEHTOB CIelUalbHble MEXaHU3MbBI UHAEKCAIIUN U T10-
ucka. B SQL Server u MySQL ecTh Tar Ha3blBaeMble UHAEKCHL N0 6CeMmy
mexcemy (full-text) (qna MySQL nHIeKCH IO BCEMY TEKCTY AOCTYIHEL TOJNE-
Ko ¢ MexauuaMoM xpanenua MyISAM). Oracle Database BxarouaeT moni-
BB mHCcTpyMeHTapuit Oracle Text. Ilouck mo AOKyMeHTaM AOCTATOYHO
CcIennaIu3UpoOBaH, TO3TOMY He OyZeM OPUBOAUTH 3[€Ch IPUMED, HO I XO-
TeJ XOTA ObI COOBTITUTE O TAKOH BO3BMOXKHOCTH.

Ncnonb3oBaHne nHpekcos

OO6BIYHO cepBep HUCIOJIb3YeT UHASKCHl AJA 6BICTPOro 00HAPYKEHUA MECTO-
TTOJIOXKEHUS MHTEePEeCYIIINX CTPOK B KOHKpeTHOoH Tabaume. ITocme sToro
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cepBep IpoCcMaTPUBaeT aCCOTMUPOBAHHYIO TAOIUITY U U3BJIeKAET JOTOJIHI-
TeNTbHYI0 WH(POPMAIHUIO, 3al0paliuBaeMyi0 MHOJIb30BaTeleM. PaccMOTPUM
CcJIeAVIONINii 3aIpoc:

mysqgl> SELECT emp_id, fname, lname
-> FROM employee
-> WHERE emp_id IN (1, 3, 9, 15, 22);

|

n

| Michael | Smith |
| Robert | Tyler |
| Jane | Grossman |
| Frank | Portman |
f [ +
4 rows in set (0.00 sec)

Ha sToro 3ampoca cepBep MOXKET HUCIIOJIH30BaTh B KAYECTBe UHAEKCA IIep-
BUYHBIN KU A ¢TOJIOIA emp_id, YTOOBI HAHTH MECTOIOMOMKEeHIIEe COTPYA-
EukoB cID 1, 3, 9, 15 u 22 B Tabauiie employee, 1 3aTeM IIPOCMOTPETE KaXK-
IYIO U3 IATH CTPOK, YTOOBI U3BJIeYb 3HAUEHNS CTOIOII0OB UMeHN 1 (DAMIIIII.

OnHAKO ecoIu UHAEKC COAEPIKUT BCE, UTO HeOOXOAUMO I VIOBIETBOPEHU
3ampoca, cepBepy He HaJ0 IPOCMATPHBATEH ACCONUHUPOBAHHYIO TabJIHIY.
J o unmrocTpauu AaBaiiTe IOCMOTPUM Ha TO, KaK obpariaeTcs ONTUMU34-
TOP 3aIIPOCOB C OJHUM U TEM K€ 3aIPOCOM IIPU PA3HBIX THIAaX UHAEKCOB.

Banpoc, aFPEI‘I/IpyIOLT_II/Iﬁ OCTaATKH Ha cyeTax AJd ONpeaeJIeHHBIX KJINEeHTOB,
BBITJIAAWUT TaK:

mysgl> SELECT cust_id, SUM(avail_balance) tot_bal
-> FROM account
-> WHERE cust_id IN (1, 5, 9, 11)
-> GROUP BY cust_id;

o [ R +
| cust_id | tot_bal |
o [ R +
| 1] 4557.75 |
| 5| 2237.97 |
| 9 | 10971.22 |
| 11 | 9345.55 |
o [ R +

4 rows in set (0.00 sec)

C moMoIIbio BEIPaXKeHUA explain (06bACHUTEH) PACCMOTPUM, KaK ONTHUMU-
3aTop 3anpocoB MySQL npuruMaer pelierne o6 o6paboTke 3anpoca. Cep-
Bep He OyJeT BRITOJMHATE 3aTIPOC, a4 MOKAMKEeT IJIaH eT0 BEITTOJHeHNU:

mysgl> EXPLAIN SELECT cust_id, SUM(avail_balance) tot_bal
-> FROM account
-> WHERE cust_id IN (1, 5, 9, 11)
-> GROUP BY cust_id \G

Kk k ok Kk Kk kkkhkkkkkkhkkkhhkkhkk |, [OW *kkkkkkhkhokkkkk kkkkk &k kk k ok x



NHaexcobl 249
id: 1
select_type: SIMPLE
table: account
type: index
possible_keys: Tk_a_cust_id
key: Tk_a_cust_id
key_len: 4
ref: NULL
rows: 24
Extra: Using where
1 row in set (0.00 sec)
.
[ Kaxarii cepsep B]l BKIKOUYAET HHCTPYMEHTRI, MMO3BOJSIOINE YBU-
r K3 IeTh, KAaK ONTHMH3AaTOP 3aIpocoB 00padaTriBaeT SQL-BrIparkeHMe.
W 4. BSQL Server yBHUAeTh IIIAH BHINOJHEHHUS Iepel BHIIOJHEHHEM

SQL-BrIpakeHMA IO3BOJAET BHIpakeHMe set showplan_text on.
B Oracle Database ecTb BrIpamkenue explain plan, samuchIBaIoIiee
IJIAH BRITIOJIHEHHUA B CIIeNMAIbHYIO Tabauny plan_table.

Ecnu e BAaBaThCsA B A€TaJIHu, TO IIJIAH BBIIIOJIHEHU A cooﬁr.uae’r caeayronoiee:

e HWuperc fk_a_cust_id HcmoabayeTes AJsI MOKUCKA CTPOK TabIHUITBI account,
KOTOphIe YAOBIETBOPSIOT YCJIOBHIO 6JI0KA where.

e Jlocme mpouTeHHs HHAEKCA OXKHAAeTCs, YTO CepPBEP IIPOCMOTPHUT Bce
24 cTporu TABMHUIIEI accoUNt AJd c6opa JaHHBIX O JOCTYIHBIX OCTATKAX,
IOCKOJBKY OH He 3HaeT, 4TO MOTYT CYIIeCTBOBATL APYTrHe KJHEHTHI,
Kpome KaueHTOBC ID 1,5, 9 m 11.

HNuagerxc fk_a_cust_id — emle oAnMH HHAEKC, AaBTOMAaTHYECKUA CT€HEPHUPOBAH-
HBIH cepBepoM, HO Ha BTOT pa3 M3-3a OrPaHUYEHUST BHEITHEro KJI04a, a He
OrpaHUYeHUs IEPBUYHOTO KJiioda (6ojsee moApo6HO 00 9TOM IO32Ke B 9TOH
rnase). Uugexc fk_a_cust_id cosman Ajys cTonbma account.cust_id, Takum
o6paszoM, cepBep UCIOJb3YET ero A OIpeAeeHnsI MeCTOMOJIOMKe NI K-
eatoB ¢ ID 1, 5, 9 m 11 B Tabaure account, a 3aTeM IOCeI[aeT STH CTPOKH
JIJIs1 N3BJAE€UYEeHNSA U arperipoBaHUs JAHHBIX 10 JOCTYIIHBIM OCTATKAaM.

Hanee nobaBUM HOBBHIY HHAEKC ¢ HAa3BaHUEM acc_bal_idx Ays o60UX cTOJO-
moB cust_id mavail_balance:

mysql> ALTER TABLE account

-> ADD INDEX acc_bal_idx (cust_id, avail_balance);
Query OK, 24 rows affected (0.03 sec)
Records: 24 Duplicates: 0 Warnings: 0

Tenepb, UMes 5TOT HHJEKC, [IOCMOTPUM, KaK OOITHMHA3ATOp OyAeT obpaba-
TBIBATH TOT 2Ke 3aIPOC:

mysql> EXPLAIN SELECT cust_id, SUM(avail_balance) tot_bal
-> FROM account
-> WHERE cust_id IN (1, 5, 9, 11)
-> GROUP BY cust_id \G

Kk Kk Kk ok ok ok kkkkkkkkkkkkkhhkkkk |, [OQW *kkkkhkhkhkhhhhhkhkhkhkhkh k& &k kkkhx
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id: 1
select_type: SIMPLE
table: account
type: range
possible_keys: acc_bal_idx
key: acc_bal_idx

key_len: 4
ref: NULL
rows: 8

Extra: Using where; Using index
1 row in set (0.01 sec)

CpaBHEHI/Ie ABYX IIJIAHOB BBINIOJIHEHHS Ja€T CJAeAVIOIIHEe PAa3IH9IHnA:

e Bwmecro uagerca fk_a_cust_id omTHUMHU3aTOP HCIOJIH3YET HOBBIHA HHIEKC
acc_bal_idx.

e OnTUMH3ATOP YCKOPSET CBOIO paboTy, MOCKOJbKY Teloeph eMy Haao 00-
paboTaTh TOIBKO BOCEMb CTPOK BMecTO 24.

e Jlnsa obecmeyeHHusI pe3yJbTATOB 3ampoca Tabmmia account He HYKHa
(obosHaveHa gepes Using index B cTonbme Extra).

CremoBaTesNbHO, CEPBEP MOXKET ONPEAEJIUTH C IOMOIIBI0 UHAEKCOB MECTO-
TTOJIOKEeHHe CTPOK B ACCOITMMPOBAHHON TabJINUITe UJIH UCITONB30BATh UHAEKC
KaK TabOJHUuIy, €CJIH OH COAEPIKUT BCe CTONOITBI, He0OXOAUMEIe AJs YAOBJIE-
TBODPEHUS 3aIpoca.
L)
[ TOJNBKO UTO PACCMOTPEHHHH IPOLECC — 3TO IPHUMED ONTUMUIALNH
LR 3ampoca. OnTUMHI3aNNA BKIIOYAET U3yueHHe SQL-BripakeHUa U yc-
e .‘.!.; TAHOBJIEHNE JOCTYIHBIX CePBEPY PEeCyPCOB, HEOOXOAUMBIX [JIA BhI-
' mommeHms 3TOr0 BRIpaxeHusa. UToGk oGecreanTs Gonee 3dderTHR-
HO€ BHINIOJIHEHHNE BRIPAXKEHUA, MOXKHO U3MeHHTh SQL-BRIparkeHIe
HJIY HACTPOUTH pecypcewl BII, uau cienats u 10, U Apyroe. ONTHMHU-
3a11UA — TOHKHUH BOIIPOC, IO3TOMY HACTOATENBHO PEKOMEHAYIO IIPO-
YHUTATH PYKOBOACTBO IO ONITUMUS3AIINH AJA UCIIOJb3YEeMOTO CEPBepa
MM HAlITH XOPOLIYI0 KHUTY II0 9TOM TeMe, YTOOR YBUIETH BCE BO3-
MOXKHEBIE IOAXOAK K ONITUMHS3AIINH IJ151 KOHKPETHOTO CEpBepAa.

OGpaTHas cTopoHa HAaeKcauumn

Ecnu nEJeKCchl — 9TO TaK 3aMedaTeNbHO, Ho4eMy 65l He HHAeKCHPOBAThL BCe
noapsan? YTobsl HOHSATE, IOUeMY D0JbIIlee KOMTHYECTBO HHACKCOB He Beeraa
XOPOITIo, HAA0 IOMHHUTD, YTO KAXKABIH HHAEKC — 3T0 Tabnumna (ocoboro Tu-
ma, Ho Bce paBHO Tabauna). [TlosToMy Ipu KakJaoM A06aBIeHUH UIH yaase-
HHUHU CTPOKU W3 TAOMHIIBI BCe ee MHAEKCHl JOJKHBI OBITh MOJH(DUIIHPOBA-
gbl. IIpu 00HOBIEHUH CTPOKH BCe 3a/eHiCTBOBAHHBIE HHACKCHI CTOIOIA HIH
CTOJIOIIOB TOXKe JOJIKHEI U3MeHAThCs. ClIef0BaTeNbHO, YeM 60IbIlle HHISK -
coB, TeM 6oJbIle paboThl IPUXOAUATCS BBINOJIHSTL CEPBEpPY AJIA 00HOBIE-
HHUA BceX 00bEeKTOB cXeMEbI. A 3TO OUYeHb 3aMe/JIsIeT IPOoIlece.

I/IH,Z[EKCQM TpeﬁyeTCﬂ HEKOTOpPO€ KOJIHUYECTBO IIaMsTH, a TAKXXe€ HEKOTOpoe
BHUMaHHUe aJIMHHHCTPATOPOB, IIO3TOMY HaAHUJYUYIIasa CTpaTerud — ,Z[OﬁaBJIHTB
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MHAEKC TOJHKO MPU BOSHUKHOBEHHWH BIIOJHE ONpeAeleHHONH HeoOXOoAUMO-
cti. Ecoiu mHEAEKC HYXKEH TOJBKO AJsA KOHKPeTHOH IleNu, HapUMep s
BBITIOJTHEHHUSI TPOTPAMMEI 10 €2KeMeCcsIYHOMY O0CIY KU BAHUIO, BCETAa MOMK-
HO H00aBUTH WHAEKC, BBHINOJHHATH OPOrPaMMy W YIANIUTh UHAEKC A0 TOTO
MOMEHTAa, IOKa OH He IMOHaA0OWTCS BHOBL. JJIs XPaHUIHUI AAHHBIX, TAe
MHAEKCHI OYeHb HYKHEI B pabouyne yachl (IOCKONBKY IOJH30BATEIH COCTAB-
JISTIOT OTYETHI ¥ BRINOJHAIOT CIAydafHbIe 3a1TPOCH]), HO CTAHOBSTCS TpodJe-
MO IIPH 3arpy3Ke JAaHHBIX B XPAHUJIHUINE B HOYHOE BpeMs, OOIenpUHITOH
TTPAKTHKOU SIBJAETCSA YHUUYTOKEHUE HHIEKCOB Tepe] 3arpy3KoH JaHHBIX
7 UX IIOBTOPHOE CO3JaHne ITepe]] OTKPBITHEM XPaHUJIUII AT PabOTHI.

OrpaHunyeHus

OI‘paHI/I‘IeHI/Ie — 9TO IIPOCTO HEKOTOPOE€ OrPpaHHYHUBaAIOINEe YCJIOBHE, HaJJa-
raemMoe Ha OJHMH HJIHU 6oiee CTOJ16110B T36JII/IIIBI. EcTh HecKoOIBKO Pa3HBbIX
THUIIOB OI‘paHH‘IeHHfI, BEKJKOYaA:

Oczpanuuenus nepsuvHozo kawya (Primary-key constraints)

NaeETHGUOUDYIOT CTONOEIT UIH CTONOIBI, TaPaHTUPYIONIHEe YHUKAJIb-
HOCTB B paMKaX TaOJUIIbI.

Oczpanuuenusn é6Hewrnezo kawwa (Foreign-key constraints)

Ha oaur unu 6osee cTonOMOB HAKIJIAABIBAETCA TaK0O€ OTDAaHUYEHHE: OHHU
MOTYT COAEPIKATH TONHKO 3HAUEHHUA, COePIKAIIUEC B CTONIOAaX IePBUY-
HOTO KJI04a Apyroi Tabnunel. TakiKe MOTYT OrpaHWMYUBATHCA AOIYCTH-
MBbIe 3HAYEeHHUA APYTUX TabJIull, ecIU YCTAHOBJIEHEI IpaBuUia Update cas-
cade (kackagHOe 00HOBJIEHUe) Uu delete cascade (KackagHOE yAaIeHUE).

Oczpanuuenusa ynurwarvhocmu (Unique constraints )

Ha OOIHWH UJIHA 6oiee CTOJ161IOB HaKJIagblBaeTCcsd OIPaAHHYE€HHE: OHH MOT'YT
COAEPHATh TOJIBKO YHUKAJIbHBIC B PAMKax TaﬁJIHIIBI 3HaAYEeHH .

Ilposepounvie ozpanuienua yerocmuocmu (Check constraints)
OrpaHUYHUBAIOT JONYCTUMEIE 3HAUEHUS CTONOIIA.

Bes orparnyennii Mo COMHEHUEM MOYKET 0Ka3aThCsl HeTPOTHBOPEYUBOCTD
6asbl JaHHBIX. Hanpumep, ecau cepBep AonycKaeT uaMeHeHne 1D KinenTa
B Tabaune customer 6e3 M3MeHeHHUs dToro ke ID Kn1ueHTa B Tabauie ac-
count, Bce MOYKeT 3aKOHUYHUTHCS TEM, UTO c4eTa OOJIbIle He OYAYT YKa3bIBaTh
HAa COOTBETCTBYIOIHE 3aIUCU KJIUEHTOB (9TO AIBJIEHUE U3BECTHO KaK «OCH-
poTeBIIHe» cTpokH (orphaned rows)). Ho ecnu 3aaHbl orpaHUYeHUs ep-
BAYHOTO W BHEITHEro KJI04eil, cepBep WU cHOPMHUDPYET OMTUOKY B caydae
TOOBITKY U3MeHEeHHUs WU YAaJeHUs JaHHBIX, HA KOTOPHIE CChIIAI0TCS APY-
rue TaOJIUIBI, UIHA PACOPOCTPAHUT U3MEHeHUsI Ha Apyrue Tabmaunsl (boee
ToAPOOHO 00 5TOM UYThH MTO3Ke).

o .
[ ' Ecau npu pa6ore ¢ cepeepoM MySQL Tpely1oTcsa orpaHUYe s BHEITT-

‘I_ Hero KJjJwda, B TaGJIPII.[aX AOJIXKEH UCIIOJb30BATHCA ME€XaHM3M Xpa-

wh f,:.; Henusa InnoDB.
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Co3paHne orpaHNnyeHun

OO6BIYHO OTPAHUYEHUS CO3AAI0T ONHOBPEMEHHO C ACCOMIUUPOBAHHOM Tabu-
meil mOCPeACTBOM BBIDaXKeHUdA create table. lya uimrocTpanuu NpuBeaeM
TIpuMep 13 creHapud GOpMUPOBAHUA cXeMbl A BJI, ucnons3yemoii B Ka-
YyecTBe MpUMepa K 9TOH KHUTe:

CREATE TABLE product

(product_cd VARCHAR(10) NOT NULL
name VARCHAR(50) NOT NULL
product_type_cd VARCHAR (10) NOT NULL,
date_offered DATE,
date_retired DATE,

CONSTRAINT fk_product_type_cd FOREIGN KEY (product_type_cd)
REFERENCES product_type (product_type_cd),

CONSTRAINT pk_product PRIMARY KEY (product_cd)

)

Tabmuma product BKJIIOYAET ABa OTPaHUUYEHUA: TePBOE 0N PeAessaeT CToabet
product_cd KaK MepBUYHBIN KJIOY TAGJIHUIIBI, a BTOpoe — cToJber product_
type_cd KaK BHeNTHUHN KJII0Y K Tabaume product_type. ATbTepHATUBHBIH Ba-
PHAHT: Tabmumy product MOMKHO OBIIO CO3AATh 63 oTpaHuYeHUi, a OTPaHU-
YeHUS MIePBUUYHOTO U BHETITHETO KJII0UeH 106aBUTH 03K e TOCPEACTBOM BHI-
paxkeHU# alter table:

ALTER TABLE product
ADD CONSTRAINT pk_product PRIMARY KEY (product_cd)

ALTER TABLE product
ADD CONSTRAINT fk_product_type_cd FOREIGN KEY (product_type_cd)
REFERENCES product_type (product_type_cd);

Ecau TpebyeTcs yopaTh OTpaHUYEHUA IePBUYHOrO UM BHEITHEro KI0Ue,
MOKHO OOSATH BOCHOJB30BATHCA BhIpaskeHHeM alter table, TOIBKO B 5TOM
cay4dae 3agaeTcsd drop, a He add:

ALTER TABLE product
DROP PRIMARY KEY;

ALTER TABLE product
DROP FOREIGN KEY fk_product type cd;

OI‘paHI/I‘IEHI/Ie IIEPBUYHOIO KJHOYa OOBIYHO He yaamndaeTrcd, a OrpaHu4YeHu A
BHEIIHEro KJI4Ya HHOTJa OTMEHAITCA BO BpeMA OIIPEeAeJI€HHBIX OHepaIIHfI
OﬁCJIyHCI/IBaHI/IH, a IIOTOM YCTaHaBJIHUBAIOTCA BHOBbB.

OrpaHVI'-IEHI/Iﬂ N NHAEKCbI

Kax 6bl70 IOKas3aHo B 9TOM I'IaBe paHee, MHOTAA CO3JaHIe OTpaHUYeHUH
BKJIIOUAET aBTOMaTH4YecKoe GhopMHupoBaHue uuAeKca. OqHako cepsepsl B
BeAyT ceOs I0-pasHOMY B 3aBUCHMOCTH OT CBS3U MeXKIY OTPAHHUYEHUSIMIU
u uajgexcamu. B Tabx. 13.1 ToKkas3aHbl CBA3H MeXXKAY OTPAHUYCHUSIMI U UH-
nexcamu B MySQL, SQL Server u Oracle Database.
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Tabruya 13.1. Popmupoganue ozpanuieruil

Tun orpannuenns | MySQL SQL Server Oracle Database

OrpaHuyeHue DopMUpYeET YHU- @opmupyeT yHU- | McmoabsyeT UMero-
IepPBUYHOTO KJII0YA | KAJbHBIHN WHAEKC |KaJXbHBIHA UHAEKC |IMUHcA WHIEKC UK
co37aeT HOBBIH

OrpaEnueHVe Dopmupyer urgexc| He dopmupyet He dopmupyert
BHEIITHETO KJII0Ua HHIEKC HHIEKC
OrpaEnueHVe Dopmupyer yau- | Popmupyet yEH- | Mcmoas3yeT uMero-
YHUKAJIbHOCTH KaJbHBI MHAEKC |KaJbHBIN MHAEKC |IIuilca MHIEKC MK

co37aeT HOBBIH

CremoBaTenpuo, MySQL dopMupyer HOBBIH HHAEKC, YTOOBI pealn30BaTh
OTPAHUYEHUA IePBUYHOIO KJIF0YA, BHENTHETO KJI0UYa U YHUKaJIbHOCTH. SQL
Server ¢opMuUpyeT HOBBIH HUHIEKC AJIf OTPDAHUYEHUIN NEePBUYHOTO KJOYA
U YHUKAJIBHOCTH, a AJ OTpaHudeHuil BHeITHeTo KJatoda — Hem. Oracle Da-
tabase McmoabsyeT Takoil ke MOAXO0M, Kak u SQL Server, 3a TeM HCKJI0Ye-
HueM, 4To Oracle 17 BBeIeHU B AeficTBHUe OTPaHUYEHUH IePBUYHOTO KJIIO-
Ya U YHHUKAJbHOCTH OYIeT MCIOJb30BATh CYIECTBYONMNI HHAEKC (ecau
ecTh moaxoaamniuii). Xora au SQL Server, au Oracle Database me dopmupy-
IOT UHAEKC IJIs OTPAaHUYEeHUS BHEIITHEro KJI0dYa, JOKYMEHTAIlUs 000uX cep-
BE€POB PEKOMEHIYET CO3/JaBATh UHAEKC AJIA KaK/I0T0 BHEIITHEr0 KJIUa.

KackagHblie orpaHmnyeHusn

Ecnu npu Hanuyuu orpaHudYeHUH BHEIITHETO KJIT0Ya MOJb30BATE b ILITAET-
¢s BCTABUTH HOBYIO CTPOKY HUJIH UBMEHUTD CYIIECTBYIONIYIO U IPHU ATOM II0-
JydaeTcs, UTO CTONOEI BHEITHETO KJI0Ya He MMeeT COOTBETCTBYIOIETro 3Ha-
YeHUS B POAUTENbCKOI TabmuIme, cepsep popMupyer omubry. Jaa uiammo-
CTpamuu PaCCMOTPHUM AaHHBIE TabauI product um product_type:

mysql> SELECT product_type_cd, name
-> FROM product_type;

o= i +
| product_type_cd | name |
o= e +
| ACCOUNT | Customer Accounts |
| TNSURANGE | Tnsurance Offerings |
| LOAN | Individual and Business Loans |
o= e +

3 rows in set (0.00 sec)

mysql> SELECT product_type_cd, product_cd, name

-> FROM product

-> ORDER BY product_type_cd;
o= S — e +
| product_type_cd | product_cd | name
o= S — e +
| AGCCOUNT | CD | certificate of deposit
| AGCCOUNT | CHK | checking account
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| ACCOUNT | MM | money market account |
| ACCOUNT | SAV | savings account |
| LOAN | AUT | auto loan |
| LOAN | BUS | business line of credit |
| LOAN | MRT | home mortgage |
| LOAN | SBL | small business loan |
[ [ S o +
8 rows in set (0.01 sec)

B rabnume product_type uMeeTcsa TpU pa3HBIX 3HAUEHUS A cTOnOma prod-
uct_type_cd (ACCOUNT, INSURANCE m LOAN). [IBa ms sTuUX Tpex 3HaueHUH (AC-
COUNT m LOAN) yomoMuHAaI0TCA B cToa01Ie product_type_cd Tabaumer product.

Crenyiolllee BRIpaskeHHe OeNaeT IONBITKY W3MEHUTL 3HAUeHHe CTOJOIa
product_type_cd Tabammsl product Ha 3HadYeHHe, KOTOPOrO HET B TabIuUIe
product_type:

mysql> UPDATE product

-> SET product_type_cd = 'XYZ'

-> WHERE product_type_cd = "LOAN';
ERROR 1216 (23000): Cannot add or update a child row: a foreign key constraint
fails

H3z-3a orpanudeHns BHENIHETO KJI0YA Ha cTosdern product.product_type_cd
cepBep He paspelaeT NPOBECTU TaKoe OOHOBIeHUE, IOCKOILKY B TaOIuIe
product_type B cToxbIte product_type_cd HeT cTpoku co 3HaYeHUeM XYZ . Ta-
KuM 06pasoM, orpaHuYeHIie BHEIIHEro KJI0da He I03BOJSIeT N3MEHUTh J0-
YePHIOIO CTPOKY, €CJIH B POJUTEIbCKOH HET COOTBETCTBYIONIETO 3HAUCHM!.

OIHAKO YTO IPOUBOIIIO0 6BI, TONPOOYH MBI H3MEHUTH 3HAUECHUE POOUMEb-
cKOl cTPOKU TabmuIbl product_type ma "XYZ' ? BoT BrIpaskenue update, pea-
JAu3yioliee IONBITKY U3MeHUTH TUI cdeTa LOAN Ha XYZ:

mysql> UPDATE product_type
-> SET product_type_cd = 'XYZ'
-> WHERE product_type_cd = "LOAN'
ERROR 1217 (23000): Cannot delete or update a parent row: a foreign
key constraint
fails

Onars popmupyercq omudxa. Ha sToT pas moTomy, 94To B Tabauie product
€CTh JOUepHUE CTPOKU, cTox0ell product_type_cd KOTOPBIX COAEPIKUT 3HA-
yernme LOAN'. OTo moBeJeHUe OTpaHUYEHUH BHENIHErO KIIOUYA IO yMOJIYa-
HUIO, HO OHO He eIUHCTBEHHOE BO3MOXKHOe. M0OKHO YKa3aTh cepBepy pac-
IPOCTPAHATEH 5TO M3MeHeHUe Ha Bce JOUePHUE CTPOKU, COXPAHAA, TAKUM
00pasoM, MeJIOCTHOCTH JaHHBIX. JTa PA3HOBUAHOCTH OTPAHUYEHUSA BHEII-
Hero KJYa, U3BeCTHadA KaK Kackadnoe o0Ho8aeHue (cascading update),
MOXKEeT OBITH YCTAaHOBJEHA OYTeM YAaJeHUs CYIIeCTBYIOIIETO BHEITHErO
KJII04Ya U f00aBIeHNUA HOBOTO, BKIIOUAOIIEro OJI0K on Update cascade:

mysql> ALTER TABLE product
-> DROP FOREIGN KEY fk_product_type_cd;
Query OK, 8 rows affected (0.02 sec)
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Records: 8 Duplicates: 0 Warnings: 0

mysql> ALTER TABLE product
-> ADD CONSTRAINT fk_product_type_cd FOREIGN KEY (product_type_cd)
->  REFERENCES product_type (product_type_cd)
-> ON UPDATE CASCADE

Query OK, 8 rows affected (0.03 sec)

Records: 8 Duplicates: 0 Warnings: 0

HNamernus Orpannu4YeHre TAKUM 06pa30M, IIOCMOTPpHUM, 9TO HpOHSOfIILET, ec-
JIA ITONIBITATHCA BEIIIOJIHUTD BEIPDAXKEeHUE update CHOBAa:

mysql> UPDATE product_type

-> SET product_type_cd = 'XYZ'

-> WHERE product_type_cd = "LOAN'
Query OK, 1 row affected (0.01 sec)
Rows matched: 1 Changed: 1 Warnings: O

Ha sToT pas BrIpaskeHUe BBITIOJHIETCS YCIIelHo. [ TpoBepKH TOTO, YTO
n3MeHeHH!s ObLIH PAcOpOCTPaHeHsl Ha TabauIy product, emie pas moCMOT-
PUM Ha JaHHBIEe B 00enX TabIumax:

mysql> SELECT product_type_cd, name
-> FROM product_type;

o= i +
| product_type_cd | name |
o= e +
| ACCOUNT | Customer Accounts |
| TNSURANGE | Tnsurance Offerings |
| XYZ | Individual and Business Loans |
o= e +

3 rows in set (0.02 sec)

mysql> SELECT product_type_cd, product_cd, name
-> FROM product
-> ORDER BY product_type_cd;

[ [ S o +
| product_type_cd | product_cd | name |
[ [ S o +
| ACCOUNT | CD | certificate of deposit |
| ACCOUNT | CHK | checking account |
| ACCOUNT | MM | money market account |
| ACCOUNT | SAV | savings account |
| XYZ | AUT | auto loan |
| XYZ | BUS | business line of credit |
| XYZ | MRT | home mortgage |
| XYZ | SBL | small business loan |
[ [ S o +
8 rows in set (0.01 sec)

Kax sBugnre, nsMeHeHN TaOMUIBI product _type pacopocTpaHUIUCH U HA Tab-
aumy product. KpoMe KacKagHBIX OOHOBJIEHUIH MOMKHO 3aJaBaTh Kackad-
Hble yOaaenus (cascading deletes). Ilpu xackagHOM yIZaJeHUU, €CIU CTPO-
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Ka yAaJsaeTcs B POAUTEIbCKOH TabauIe, COOTBETCTBYIONI e e CTPOKH yaa-
AAI0TCA U B AodepHed Tabnurme. Jia 3agaHua KacKaAHOTO YAAJEHUS HUC-
TToJb3yeTcs 0JI0K on delete cascade:

ALTER TABLE product

ADD CONSTRAINT fk_product_type_cd FOREIGN KEY (product_type_cd)
REFERENCES product_type (product_type_cd)
ON UPDATE CASCADE
ON DELETE CASCADE;

Tenepdh IPU TAKOM BapHaHTE OTPAHUUYEHU cepBep OyaeT 00HOBJIATH JoUep-
HHUEe CTPOKHU Tabaumsl product mpu OOHOBIEHWHW CTPOKM B TabIuUIlE Pro-
duct_type, a TakKe yIANATH JOUEePHUE CTPOKHM TaOMUIBI product Ipu yaase-
HUU CTPOKU TaOMUIBI product_type.

Kackanuble orpaHnYeHUSA — OJUH U3 CJIydaeB, KOTJIa OTPDAHUYEHUA HEno-
cpedcmaBeHHO BIUAIOT Ha KOJ, KOTODPBHIH BBl muiiere. YToOHI TOJIHOCTHIO
IpeAcTaBAATEH 5hdeKT TpUMeHeHU BhIpaKeHn# update u delete, Heobxo0-
IUMO 3HATDb, AJA KAKUX OTpaHWYeHUHN 6a3bl JaHHBIX 3aJaHbl KacKalHble
00HOBJIEHUS U/UIHU VIaTCHU.



ER-guarpamma npnmepa 0a3bl AaHHbIX

Ha puc. A.1 npeacraBieHa AuarpaMMa cyIiHocTei u cBasei (entity-relati-
onship, ER) 6a3b1 JaHHBIX, HCIIOJIb3YEMOH B 9TOH KHUTE B Ka4ecTBe TpUMe-
pa. Kak cieayer us HasBaHHs, JUarpaMma oToOpa’kaeT CYIIHOCTH, HJIH
TaOJIUIBI, a3kl JAHHBIX U CBA3H BHEITHETO KJI0Ya MeXAY TadbaumaMmu. Bor
HECKONbKO MOACKa30K, KOTOPhIe DIOMOTYT NOHSATDH YCIOBHBIE 0003HAYEHHUA:

Kakapi mpaMoyrogbEUK OpefAcTaBiadeT Tabanny. Umsa Tabaunel yra-
32HO B BEPXHEM JIEBOM YTy IpaAMoyroiabEuKa. Cronber (Miu cToI0IIE )
[IePBHYHOI'0 KJIOYa YKas3aH IepBHIM W OT/eJieH OT OOBIYHBIX CTOJOIIOB
nuaueii. OGBIYHBIE CTOJIOIE] IePeYHCIeHb] IOK JINHNEH, CTOIOE! BHEII -
Hero KJioda oTMedeHB! Kak «(FK)».

JIuEuAMHU MexKAy TabIuIaMu OpeAcTaBJIeHBl CBSA3H BHENTHETO KJII0YA.
OTMeTKHU Ha KOHIAX JUHUH MOKAa3bIBAIOT JOIYCTUMYIO KPATHOCTDH CBA-
3, KOTOpasa MOXKET UMeTh 3HaueHuA HyIb (0), ogus (1) uiu muOrO (€).
Hanpumep, B3IIAHYB Ha CBA3b MeKAY TaOIHIaMu account um product,
MOXKHO CKa3aTh, YTO cUeT JOJKeH OTHOCHTHLCS TOJILKO K OJHOHU yciyre,
HO AJIsI OJHOH YCIYTU MOXKET OBITh HYJIb, OGWH HJIU MHOTO CYETOB.

Boiee HO,Z[pOﬁHO MOJEJIHUPOBAHHE 6a3 AAHHBIX U COOTBETCTBYIOIIIHE HHCTPY -
MEHTEI PACCMOTPEHEI B IIPDUJIOXKEHHHA D.
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branch
branch id:smallint unsigned HEY - - - - - == == - - - oo oo

namexvarchar(20)
address:varchar(30)

city:varchar(20) -b
state:varchar(2)
zip:varchar(12)

department
Tf\;§dept7id:5|nallint unsigned

name:varchar(20)

T

product_type
product_type cd:varchar(10)

employee %

emp_id:smallint unsigned

name:varchar(50)

product Q

*_product_cd:varchar(10)

1

|

I

1

|

I

1

|

I

1

|

I

:

: fname:varchar(20)

| Iname:varchar(20)

| start_date:date

I‘dé end_date:date

superior_emp_id:smallint unsigned (FK) *3.

dept_id:smallint unsigned (FK) :

title: varchar(20) |
I
I
1
I
i

name:varchar(50)
product _type_cd:varchar{10) (FK)
date _offered:date

assigned_branch_id:smallint unsigned (FK)

date retired:date | L &7 e
— account % Q% [ \ !
o+ :
| _account_id:integer unsigned fransaction .g% .g%
E product_cd:varchar(10) (FK) *, xn_id: integer unsigned
! cust id:integer unsigned {FK) k- txn_date:datetime

e _ open_date:date
K close_date:date
last_activity date:date

account_id:integer unsigned (FK)

txn_type_cd:varchar(10)
o amount:double(10,2)

status:varchar(10) . teller emp id:smallint unsigned (FK)
open branch_id:smallint unsigned (FK) execution_branch_id:smallint unsigned (FK)
open_emp_id:smallint unsigned (FK) funds avail date:datetime

avail_balance:float(10,2)
pending_halance:float(10,2)

customer -

. cust_id:integer unsigned
fed_id:varchar(12)
cust type cd:char(2)
address:varchar{30)
city:varchar(20)
state:varchar(20)
postal code:varchar(10)

_'_
officer business individual Q

1§0fﬁcer7id:smallim unsigned T;§ cust_id:integer unsigned (FK) 1§ cust_id:integer unsigned (FK)
cust id:integer unsigned (FK) B - name:varchar{40) fname:varchar(30)
fname:varchar(30) L_]| state idvarchar(10) Iname:varchar(30)
Iname:varchar(30) incorp_date:date birth_date:date

title:varchar(20)

start_date:date

end_date:date

Puc. A.1. ER-Ouazpamma



MySQL-pacwmnpeHuns a3sbika SQL

ITockoNbKY AJisi BCEX IPUMEPOB B MAaHHOH KHUTE HUCIOJIb3YETCA CePBEP
MySQL, a mogymas, 4To I 4YATaTeNeH, IIAHUDPYOIIUX OIPOAOJIKATE pa-
6oratrh ¢ MySQL, 6yaeT moMe3HBIM BKJIIOUYUTDH IPUIOMKEHE, TOCBAIIeHHOe
MySQL-pacmupenuam a3bika SQL. 9To nIpuioKeHne paccMaTpUBaeT He-
roroprle MySQL-pacmuperua BeIpaskenuit select, insert, update u delete,
O4YeHb MOJIE3HBIE B OIPeJeIeHHBIX CUTYaIluAX.

PaclumnpeHuns BbipaxkeHus Select

Peanusamnus seipaskernus select B MySQL BKIo4YaeT 1Ba JOIOJHUTEIbHBIX
6J10Ka, 06CyKJaeMbIX B CIEAVIONUX pasfesaax.

Bnok limit

B HeroTOpBIX cuTyanuAaX Hac He UHTEPECYIOT 6Ce CTPOKU, BO3BpAIllaeMble
danpocoM. Hampumep, MOKHO CO3aTh 3aIpoC, BEIOUPAIOMIUil BceX omepa-
IMUOHUCTOB 0aHKAa W Bce HOMEPAa CUeTOB, OTKPBITHIX KaKIbIM 13 HuX. Ecau
meJib 3ampoca — BBIABUTH TPEX JYUIIUX ONEPAIMOHUCTOB AJA BPYUEHUS
Harpajbl oT 6aHKa, Heob6A3aTeIbHO 3HATH, KTO OYAET YeTBEPTHIM, MATHIM
uT. 8. Jna paspernieHus Tog00HBIX CUTYyanuil BEIpaxkeHnue select MySQL
BKJIIOYaeT 60K 1imit, ITO3BONAIOMIUI OTPAaHUYUTD YUCJIO BO3BPAIa€MBIX
3aIpOCOM CTPOK.

Y106l TPOAEMOHCTPUPOBATH HCIIOJIb30BaHUe OJIOKa 1imit, HauHEM ¢ mO-
CTPOEHUS 3alpoca, TOKA3hIBAIOIeTro KOJIUYECTBO CUeTOB, OTKPBITHIX KasK-
IBIM OTIePAITHOHUCTOM HaHKAa:

mysgl> SELECT open_emp_id, COUNT(+) how_many
-> FROM account
-> GROUP BY open_emp_id;

S R +
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| open_emp_id | how_many |
o [ R +
| 1 8 |
| 10 | 7|
| 13 | 31
| 16 | 6 |
o [ R +

4 rows in set (0.31 sec)

PesynbpTaT mokasan, 4TO cU4eTa OTKPHIBAJIN Y€TBEPO PA3HBIX COTPYIHUKOB.
Ecnu TpebyeTcsa orpaHUYUTE PE3YIBTUPYIONIHH Ha0OD TOMBKO TPEMS 3aTlu-
cAMU, MOXKHO A06aBUTH 070K limit. OH ompeaesseT, YTO MOMMKHBI OBITH
BO3BpAIleHbI TOMBKO TPHU 3aIUCH:

mysgl> SELECT open_emp_id, COUNT(+) how_many
-> FROM account
-> GROUP BY open_emp_id

-> LIMIT 3;
o [ R +
| open_emp_id | how_many |
o [ R +
| 1 8 |
| 10 | 7|
| 13 | 31
o [ R +

3 rows in set (0.06 sec)

Teneps 61arogaps 60Ky 1imit (4eTBepTas CTPOKA 3a0poca) pesyIbTUPYIO-
mui HaOGOp BKJIOYAET TOJMBKO TPHU CTPOKH. UeTBEpTHIH OMepaliuOHUCT
(cnysxamtui ¢ ID 16) yaamen us pesyaIbTUPYIONIero Habopa.

CoueTtaHune 6noka limit c 6nokom order by

IIpeapigymiuii sanpoc BO3BpAIllaeT TPU 34IlHCH, HO €CTh HeOOJbIIasa Ipo-
O6eMa: 3ampoc He OTMHUCHIBAeT, KAKUEe TPHU 3alUCH U3 YETHIPEX Hac UHTEpe-
cyioT. Ecau TpebyeTcs BEIGPATh KOHKPEN Hbie TPU 3aTIUCH, HATTPUMED TPeX
OMIePanmuoOHNCTOB, OTKPBIBIIUX GONBIIE BCETO CYETOB, IPUAETCI UCTIONH30-
BaTh OJI0OK 1imit BMecTe ¢ 6;10KOM order Dy:

mysgl> SELECT open_emp_id, COUNT(+) how_many
-> FROM account
-> GROUP BY open_emp_id
-> ORDER BY how_many DESC
-> LIMIT 3;

3 rows in set (0.03 sec)
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PasHnma Mexxay 9THM W OPeABIAYIIIAM 3aIIPpOCAMHA B TOM, UTO Telephb OJI0K
limit mpuMeHsIeTCS K YOOPsAAOUYeHHOMY Habopy. B WTOore B KOHEUYHOM pe-
3yJIBTUPYIONIEM Habope HMeeM TPeX COTPYAHUKOB, OTKPBIBIIAX HanWbGOIb-
Iee 4Yncao cueToB. Ecau TpebyeTcs He IPOM3BONbHASA BRIOODPKA 3amuced,
00BIYHO OJIOK 11Mit Mcmoabp3yeTes B mape ¢ 6JI0KoM order by.

o .

hiog Buoxk limit mpumMeHsieTcs mocie BceX GUIbTPOB, TPYIIHPOBOK M Pac-
' :‘ | CTAHOBOK, IIOSTOMY OH HHKOI/a He M3MEHHT PE3YJIbTAT BRIPAMKEHHUS
w, fp‘ select, TOJBKO OTPAHUYUT YHCJIO0 BO3BpAIllaeMbIX UM 3amuceil.

HeobGs3aTenbHbln BTOpon napametp 6noka limit

HonmycTum, Ternepb BMECTO MOUCKA TPeX JYIIIUX ONePAITHOHUCTOB IOCTAB-
JeHa 3ajada BBHIOpaTh BCEX, KPOMe ABYX JYUYIMTHX (BMECTO HarpasKAeHHUs
JYYINTAX HUCIOOJHUTENeH OaHK IOIJeT HEeCKOJbKO CaMblX HEIPOU3BOIM-
TeNbHBIX ONEePAIIHOHNUCTOB Ha TPEHHUHT IO TMOBBINMTEHUI0 CAMOOITeHKH). [l s
TTOAOOHBIX CUTYyaITu# OJI0K 1imit mpemocTaBiseT HeoOsI3aTeNbHBIH BTOPOH
napaMmeTp. Eciu ucnonbsyiores: oba mapaMerpa, NepBbI# YKa3bIBaeT, ¢ Ka-
KOH CTpPOKM J00aBJSATH 3alUCH B KOHEUHBIH pPe3yJIbTHUPYIOMHUNA HabGop,
a BTOPO# — CKONBKO CTPOK BKJIIOUYHTH. Q003HaYas 3alUCH ODOPAJKOBBEIMH
HOMEepaMH, TOMHHUTe, 9T0 B MySQL mepBo# 3an0uchio ABIAETCS 3alIUCh IO
somepoM 0. CiemoBaTesbHO, €CJIA CTOUT 3ajada HAWTH TPETHETO JIYUYITIETO
paboTHHKA, MOXKHO CIeJIaTh cIeAyIoIee:

mysql> SELECT open_emp_id, COUNT(=) how_many
-> FROM account
-> GROUP BY open_emp_id
-> ORDER BY how_many DESC

-> LIMIT 2, 1,
. [ +
| open_emp_id | how_many |
e o +
| 16 | 6 |
e o +
1 row in set (0.00 sec)

B sToM mpuMepe HyJIeBas ¥ OepBas 3a0UCH OTOPACHIBAIOTCS; BKJIOYAIOTCS
3amucH, HadyuHas co BTopoi. [TlocKkoJabKy BTOpO# mapameTp 610Ka 1imit pa-
BeH 1, IOJy4aeM TOJbKO OJHY 3aIHUCh.

Ecnu TpebyeTcsa HauaTh cO BTOPOH MO3HITHU W BKJIIOYUTD 6C€ OCTABIIHAECS
3amuiCcCH, MOKHO CAeJaTh BTOPOH apryMeHT 6J0Ka 1imit mocTaTouHo 60yb-
UM, YTOOBI BCe OCTaBITHECS 3allUCH TapaHTHPOBAaHHO BOIIJIA B PE3YJIbTH-
pyromuii Habop. Eciu HeM3BeCTHO, CKOJbKO ONMEPAIlMOHUCTOB OTKPBIBAIH
HOBBIE cUeTa, JJs BbI0opa BecexX pabOTHUKOB, KpOMe ABYX JYUIIIAX, MOYKHO
OB1I0 OBI ceaTh TPUMEPHO CIeayIoIee:

mysql> SELECT open_emp_id, COUNT(=) how_many
-> FROM account
-> GROUP BY open_emp_id
-> ORDER BY how_many DESC
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-> LIMIT 2, 999999999;

o [ R +
| open_emp_id | how_many |
o [ R +
| 16 | 6 |
| 13 | 31
o [ R +

2 rows in set (0.00 sec)

B sToM BapuaHTe 3ampoca 0TOpachkIBAIOTCSA HyJIeBas U IepBas 3allcH, a B pe-
3yJIbTAT BKJIOYAIOTCS BCe 3alMcH BIJIOTH Ao 999 999 999, maumnas co BTO-
poii (B JaHHOM cJydae TaKUX 3aMUCEHN BCEro JBe, HO JyUIlle HEMHOTO IIepe-
YCEPACTBOBATEH, YeM IOTEPATH HYKHBIE 3allHUCH, HeTOOMEeHUB UX KOJIHUUYECTBO).

PaH>xupylouime 3anpocbl

3ampockl, BKIOYaroniue 010K 1imit B coueTanmu ¢ 6I0KOM order by, MOXKHO
HasBaTh panicupyroujumu 3anpocamu (ranking queries), IOTOMY 4TO OHU
TO3BOJAIT PaHKUPOBATH AaHHBIE. Sl yiKe IPOJeMOHCTPUPOBAJ IIPUMEDP
PaH)KUPOBAHUA OAHKOBCKUX COTPYAHUKOB IO YHCIY OTKPBITHIX CUETOB.
Ho pam:xupymomnime 3anpochl UCOOJIb3YIOTCA AJA PEIIeHUusA MHOTUX IPHU-
KJIaJHBIX 33784, TAKUX KaK IIOUCK:

e JIlaru nyumux opogasmos 2005 roga
e Tpernbero mo YuciIy KPYyroBeIX Ipobeskek UTPOKa B ucTopuu Helicbona

e 98 fecTceIepoB BCceX BpeMeH 1M HApOJ0B, KpoMe Bubinu u UTATHUKA
Mao

4 I[ByX CaMBbIX HEIIONYJIAPHBIX BUAOB MOPDOXEHOTI'0

V:xe OBIJIO PACCMOTPEHO, KaK HAHTH TpexX JYUYIMINX ONepamuoHNCTOB, Tpe-
THETO JYUIIEero U BceX, KpoMe ABYX Jydniux. EciIu g X049y cAeJaTh YTO-TO
aHaJIOTUYHOE [AJIs YEeTBEPTOTO IpuMepa (Hampumep, HaliTu xyduwiux co-
TPYAHUKOB), TpeGyeTcsAa IPOCTO U3MEHUTH MOPAAOK COPTUPOBKH Ha 00parT-
HBI#I, TaK YTOOBI Pe3yJbTaThl paclojaranluch, HaYWHaAsA ¢ HAWUMEHBLIIIETO
YHCIIa OTKPHITHIX CUETOB U [0 HAUOOIBIIIEro:

mysgl> SELECT open_emp_id, COUNT(+) how_many
-> FROM account
-> GROUP BY open_emp_id
-> ORDER BY how_many ASC

-> LIMIT 2;
o [ R +
| open_emp_id | how_many |
o [ R +
| 13 | 31
| 16 | 6 |
o [ R +

2 rows in set (0.24 sec)

3a cyeT TPOCTOTO M3MEeHEHUdA mopAaKa copTupoBku (c ORDER BY how_many
DESC ma ORDER BY how_many ASC) Temeps 3apoc BO3BPAIAET ABYX HAUXYAITUX
onepanuorucToB. TakuMm 06pasoMm, ¢ TOMONIbIO OJOKA ¢ BO3PACTAIOITUM
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WA YOBIBAIONIUM HOPAAKOM COPTHPOBKHU MOXKHO CO3JaBaTh PAHKHPYIO-
I[He 3aTTPOCHI AJIA perteHns 60IbIITAHCTBA TATTOBBIX IPUKIAAHBIX 3a4a4.

Bbnok into outfile

Ecnu tpebyercsa samrcaTh pe3yabTAT 3ampoca B (paiii, MOXKHO BBIAEIHTDH
ero, CKOIIHPOBAThL B 6ydep o6OMeHa U BCTABUTL B CBOH JTIOOUMBIH peJaKkTop.
OnHaKO eclIH pPe3yIbTHPYIONIHHA Habop 3aIpoca JOCTATOYHO BEIUK HUJIA €C-
JIU 3a0POC BHINOJHSIETCA U3 CIIeHAPHS, He0OXOAUM CII0c0o0 3aIUCHIBATE pe-
3yJbTaTH B (haiiyn 6e3 ydacThs MoJab30BaTe . ] TOMOINH B TAKUX CUTYa-
nusax MySQL BratogaeT 610K into outfile (B BEIXoAHOH (haiia), B KOTOPOM
MOJKHO 3aJaTh UM (haiiaa AJs 3allUCH Pe3yJIbTaTOB. BoT mpuMep 3amucu
Pes3yJIbTaTOB 3allpoca B KaTaJjor c¢:\temp:

mysql> SELECT emp_id, fname, lname, start_date
-> INTO QUTFILE "C:\\TEMP\\emp_list.txt’
-> FROM employee;

Query OK, 18 rows affected (0.20 sec)

W a

[ Kax rosopusoch B riaase 7, 00paTHHI €911 UCHIOJL3YETCA ANA K-
. PAHUPOBAHUA CUMBOJOB B cTpoke. IlosTomy B Windows nna s3aza-
“w 4.

s HUA IIYTU HOTpeGyeTCﬂ CTABUTDb IIO IBA 06paTHbIX CJ211a NoaApAn.

PegynrpraTE 3anmpoca He BBEIBOAATCA Ha BKpaH, a 3alMCHIBaIOTCA B (haii
emp_list.txt U BRITIAAAT TaK:

Michael Smith 2001-06-22
Susan Barker 2002-09-12
Robert Tyler 2000-02-09
Susan Hawthorne 2002-04-24

B R N

18 Theresa Markham 2001-03-15
17 Beth Fowler 2002-06-29
18 Rick Tulman 2002-12-12

®dopmMaT O YMOJUYAHHUIO HCOONL3YeT CHMBOJ Tabymamuu (\t') MexIy
CTONOIIAMHA W CUMBOJ HOBOH cTpoKH (\n') mocie Kakao# sanucu. Eciau
TpebyeTcs: JONOMHUTENbHOE (DOPMATUPOBAHTE JAHHEBIX, MOMKHO BKJIIOUYHTD
B 070K into outfile HeckombKO mOA6MOKOB. Hanpumep, ecau Hajo IpeacTa-
BUTH AaHHBIEe B (hopMaTe, HA3LIBAEMOM (OpPMAMOM ¢ pasdeiumenem «|»
(pipe-delimited format), To B moadnore fields (moysg) MOKHO B KadecTBe
CHMBOJIa-Pa3JelUuTeNsI CTOJIOIOB 3a4aTh CAMBOM |

mysql> SELECT emp_id, fname, lname, start_date
-> INTO OUTFILE "C:\\TEMP\\emp_list_delim.txt"
-> FIELDS TERMINATED BY "|°
-> FROM employee;
Query OK, 18 rows affected (0.02 sec)
o

[ MySQL He 103B0JsET IePe3alCHIBATD CYIIECTBYIOMNE (haila ¢ mo-
l:, MOILIBIO into outfile, MO3TOMY €ClIM OAMH U TOT K€ 3aIIPOC BHIIIOJI-
w4,

&)
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HaeTcsa 60IbIe OJHOTO Pa3a, Iepel KaiK/IRIM BRITIOTHEHHEM CIeIyeT
VIZAMHUTH UMeIoNTuiica ami.

Coaep:xumoe daiina emp list delim.txt BEITIAZUT TaK:

1|Michael|Smith|2001-06-22
2|Susan|Barker|2002-09-12
3|Robert|Tyler|2000-02-09
4|Susan|Hawthorne|2002-04-24

16| Theresa|Markham|2001-03-15
17|Beth|Fowler|2002-06-29
18|Rick|Tulman|2002-12-12

KpoMe dopMaTa ¢ pasje UTelaMI «|» MO HO (hOpPMATHPOBATE AaHHEIE 3a-
naTeiMu (popmam ¢ paslerumenamu-zanamuvimu, comma-delimited for-
mat). B aToMm caydae caeayer 3agath fields terminated by *, . OgHAaKO ecau
3aliCcbIBaeMble B (halin JaHHBIE BKJIOYAOT CTPOKU, TPUMEHEHUE 3alATHIX
B KadyecTBe pasJenuTenel moyeil MoKeT BBI3BATb OPOOJIEMEBI. 3amATHIE
BCTPeYAIOTCA B CTPOKAX HAMHOTO yalie, YeM CUMBOJ «|». PaceMoTpuM cie-
AVIOMUHN 3ampoc, 3aMUCHIBAIOIIUIN YHUCJIO U JBEe CTPOKHU, Pa3fieleHHBIE 3a-
OATBIMU, B Gaiin commal.txt:

mysqgl> SELECT data.num, data.str1, data.str2
-> INTO QUTFILE "C:\\TEMP\\commal.txt"
->  FILELDS TERMINATED BY ', °

-> FROM
-> (SELECT 1 num, 'This string has no commas' stri,
-> ‘This string, however, has two commas’ str2) data;

Query OK, 1 row affected (0.04 sec)

ITockonbKy TpeTHil cToaI0eI] BRIXOAHOTO (afima (str2) — cTpoka, comepsxa-
miad 3an0AThIE, MOKHO IPEANOJOKUTH, YTO YV IPUJIOKEHUA, CIUTHIBAOIIE-
ro da#in commal.txt, BOBHUKHYT IPOOIEeMBI IPU CHHETAKCHYECKOM pasbope
CTPOK U pachpefeNeHun ux mo crondmaMm. Ho cepsep MySQL npeqnpussi
cIennaJbHble MePhI IPEeJOCTOPOIKHOCTH AJA MOoAOOHBIX cuTyanuii. Bor co-
nepsruMoe daiina commal.txt:

1,This string has no commas, This string\, however\, has two commas

Kax BuguTe, 3a0daThle B TPETHEM CTOJOME YKPAHUPOBAHBEI OOPDATHBIM CJI3-
1IeM, pasMerieHHbIM Tepe] HUMHU. ECIN BBIMIOJHUTEH STOT K€ 3ampoc, HO
HCIIOTH30BATE (DOPMAT C PA3feUTeIAME «|», 3aNATHe He OYAYT BKPAHUPO-
BaHBI. Ecoin X0UeTcs UCIoIb30BaTh B BEIXOAHOM (hafiie ApYroil CHMBOI 5K-
paHUpPOBaHU, HATTPUMED eIlle OAHY 3aMATYI0, €T0 MOXKHO 3aJaTh ¢ IOMO-
mbio moadmoka fields escaped by.

Kpome pasgenuTeneii cToa0II0B MOYKHO 3aJaBaTh CUMBOJI, UCIIOJIb3YEMBIH
I pasfiesleHus PasHbIX 3anucedl B daiine fanabix. Ecou Tpebyercs, 4To-
OBl KaJkaas 3al0uCh B BEIXOAHOM (haiine 6bly1a oTJeleHa He CHMBOJIOM HOBOH
CTPOKH, 4 KAKUM-TO APYTUM, MOKHO BOCIIONH30BAThC TOAOIOKOM lines:

mysgl> SELECT emp_id, fname, lname, start_date
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-> INTO QUTFILE "C:\\TEMP\\emp_list_atsign.txt’
-> FIELDS TERMINATED BY "|°
-> LINES TERMINATED BY '@’
-> FROM employee;
Query OK, 18 rows affected (0.03 sec)

ITocronbky B daiine emp list atsign.txt gjsa pasfesleHusa 3anuceil He uc-
TIOJB3YeTC A CUMBOJI HOBOHM CTPOKHU, Bech (hailyl BEIMIALUT KaK OHA AJIWH-
Had TeKCTOBAasA CTPOKA, B KOTOPOH KakJas 3allUch OTAeJNIeHa CHMBOJIOM @ ':

1|Michael |Smith|2001-06-22@2 |Susan|Barker|2002-09-12@3 |Robert|Tyler|
2000-02-0904 | Susan |Hawthorne |2002-04-24@5| John | Gooding | 2003-11-14@6 |Helen|
Fleming|2004-03-17@7|Chris|Tucker|2004-09-15@8|Sarah|Parker|2002-12-02@9|
Jane|Grossman|2002-05-03010 | Paula|Roberts|2002-07-27@11| Thomas |Ziegler|
2000-10-230@12 | Samantha | Jameson | 2003-01-08@13| John |Blake | 2000-05-11@14 |
Cindy|Mason|2002-08-09@15|Frank|Portman|2003-04-01@16| Theresa |Markham|
2001-03-15017 |Beth|Fowler|2002-06-29@18|Rick|Tulman|2002-12-12@

Ecau nmomagoburcs creHepupoBaTh Gaiial JaHHBIX IS 3arPY3KH B K-
TPOHHYIO TAO0JIUNY WU PACCHIIKK B/3a IpeAesbl OpraHus3aluu, 6J0K into
outfile ofecmeduT JOCTATOUHYIO THOKOCTH AN co3gaHus (aiina moboro
HeobxogmMoro popMaTa.

CoyeTaHue BbipaXkeHuw insert /update

HomycTum, TpedyeTcs co3gaTh TAOMUIY A cOopa HHGOPMAIUU O ToceTre-
HUU KJIHEeHTAMU OTAedeHmii 6anka. Tabmiuma gomxHa cogepskats 1D Kinm-
enTa, ID ormenernusa u croaber datetime ¢ gaToii M BpeMeHeM IOCIeJHEro
moceleHns oTAeNeHEnA KanedaToM. CTpOKU B TabIUIy A00ABISIOTCS BCS-
Kuii pas, Korja KJINeHT IIoceliaeT onpeaeeHHoe oTaeneHune. Ho ecou Kiu-
€HT yiKe OBLJI B 5TOM OTHeJIeHHUH, CAeAyeT IPOCTO OGHOBUTH cToJsder da-
tetime cymecTBYIOMIel cTPOKU. BOT onucanme TabIUIThI:

CREATE TABLE branch_usage
(branch_id SMALLINT UNSIGNED NOT NULL,
cust_id INTEGER UNSIGNED NOT NULL,
last_visited_on DATETIME,
CONSTRAINT pk_branch_usage PRIMARY KEY (branch_id, cust_id)
)

Kpome Tpex cTonbI1oB Tabauma branch_usage ompeessieT orpaHUYeHre Iep-
BUYHOTO KJIO4Ya AJ ¢cToa61oB branch_id u cust_id. CremoBaTenbHO, cCEPBEDP
OTKJIOHUT JI00VIO J00aBISEMYI0 B TaOIUIy CTPOKY, Iapa 3HaYeHUIHd oTae-
JTeHUWe/KJINEHT KOTOPOH yiKe ecTh B Tabaure.

CraxeM, Tabanma cosfaga, u kanenT ¢ ID 5 mocemjaeT riaaBHOe OTAe/IeHIE
(ormemenue ¢ ID 1) 3a mepByI0 HedeX o Tpu pasa. Ilocie mepBoro BU3UTA
B TabIUITy branch_usage MOKHO BCTABUTH 3alUCh, TOCKOJbKY AJA KIHUEHTA
¢ ID 5 u orgenenus ¢ ID 1 3anucu erre HeT:

mysgl> INSERT INTO branch_usage (branch_id, cust_id, last_visited_on)
-> VALUES (1, 5, CURRENT_TIMESTAMP( ));
Query OK, 1 row affected (0.02 sec)
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OnHAaKO IPH CIEAVIONIEM MOCEIeHNH KIMEHTOM TOT0 JKe OTAEeNe U IoTpe-
OyeTcsa 00HOB8UMb CYIECTBYIONIYIO 3alUCh, a4 He BCTABJATH HOBYIO. B mpo-
TUBHOM cJIydae OyJeT moaydeHa caeayIomnias olunoKa:

ERROR 1062 (23000): Duplicate entry "1-5° for key 1

Y7068l 130€KATH STOH OMINOKNM, MOXKHO 3aIIPOCUTEH TAaOMUITY branch_usage
U IIOCMOTPETH, UMEETCA JIM JAaHHaAA Napa 3HAUYEHUUN KJIUEHT/OTAesieHUEe,
a 3aTeM y’Ke BCTAaBHUTh 3aIlllCh, €CJIH TaKOBOil He HalJeHO, UIU OOHOBUTH
NMEIOIIYIOCs CTPOKY, eClIU OHAa yiKe cyiecTByeT. OgEarko 4ToObl H30aBUTH
TTOJb30BaTe el OT XJOMmOoT, paspaborunku MySQL pacmiupunu BBIpaske-
Hue insert u ofecrIedyniu BOZMOMKHOCTE OIPEAeNIATh: HeoOX0JUMOCTD U3Me-
HeHHUs OJHOTO MJIN HEeCKOJbKUX CTOJOIIOB, €CJM BhIpasKeHHe insert gaer
cOoii us-3a qyb6aupoBanusa Kiadeii. Creayioliee BRIpaskeHNe IPeANNUChIBa-
eT cepBepy U3MeHATh cToaber] last_visited_on, ecan maEHbIe KIUEHT U OT-
IeJeHNe VKe eCTh B Tabaure branch_usage:

mysgl> INSERT INTO branch_usage (branch_id, cust_id, last_visited_on)
-> VALUES (1, 5, CURRENT_TIMESTAMP( 1))

-> ON DUPLICATE KEY UPDATE last_visited_on = CURRENT_TIMESTAMP( );
Query 0K, 2 rows affected (0.02 sec)

Brox on duplicate key (mpu Ay6mMupoBaHUU KJI0UA) TO3BOJSET BBITOMHATE
OJTHO U TO K€ BBIpasKeHUe IIPU KaK/JI0M NoABJIeHUU KaueHTa ¢ ID 5 B oTae-
nennu ¢ ID 1. Ecnu Bripaskerue Brinonagaerca 100 pas, B pe3yasTaTe nep-
BOTO TPOTOHA B TabmuIy 1o6aBiseTcsa ofHa cTpoka. Crenyroriue 99 BeImom-
HeHUi obeclieynBaOT U3MeHeHN’e CTON0Ma last_visited_on cooTBeTCTBEHHO

3ameLneHne KomaHpabl replace

Mo Bepcuu 4.1 cepBepa MySQL omepanuu ¢ BO3BMOXKHOCTHIO O0HOBIIE-
HUA U BCTABKHU OCYIIECTBIAJIUCH C IIOMOINBIO KOMAaHJBI replace (3a-
MEeCTHUTH). ITO cOOCTBeHHOE BHIpasKeHMe, KOTOpoe cHAaYaNa YAAJSIeT
CYIIECTBYIONIVIO CTPOKY, €CJIU TAKOe 3HAUEHWEe NEePBUYHOTO KJIOYA
yiKe CYIIeCTBYET, a TOTOM YiKe BCTaBJsIeT HOBYIO CTPOKY B TAOJIUITY.
BrImosHsA omepanuu ¢ BO3MOYKHOCTHIO OOHOBJIEHUS U BCTABKU IIPU
pabore ¢ Bepcueii 4.1 u 6osee TO3THEUMU, MOKHO BBEIOUPATH MEXKIY
KoMaHgaMu replace u insert...on duplicate key.

OnHaxko KoMaHJa replace BBITONHSET ONepalHdio yAAJeHUS OIPH
BCTpede AYOMUPYIOIMUXCS 3HAUeHHIT KI0UYeld, 4TO MOXKeT ofycio-
BHUTH IEMIHYI0 PeaKIIHI0, €CJIU HCIOJb3YeTcsd MeXaHU3M XPaHeHUs
InnoDB u Hanmo:KeHbI OrpaHUYEeHUS BHEIIIHEro KJiaoda. KEciau orpanu-
yeHUA CO3JAHBI IIOCpedcTBOM ommuu on delete cascade, mpu yamaie-
HUU CTPOKU IMeJIeBOH TabJInIbl KOMaH/ A replace MOXKeT aBTOMAaTHde-
CKH YVAAJMHUTDH U CTPOKHU APYyrux Tabaur. ITosToMy o6b14HO 60Iee 6e3-
OIAaCHEIM CUUTAETCS NUCIONb30BaHMe O10Ka on duplicate key BeIpaske-
HHUA insert, a He 6osee cTapoii KOMaHALI replace.
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TeKyIlneMy BpeMeHu. Tako#l Tun omepamuii 4acTo HA3BIBAIOT ONEPAUUAMU
€ B03MONCHOCBIO 00HO08LeHUA U 8cmasku (upsert), T. e. coOdeTaHUEM BEIpa-
JKeHU# update u insert.

YnopsipouyeHHble OOHOBNEHUS N yaaneHus

Panee 3aech ObIJIO TOKA3aHO, KAK ¢ IOMOIBIO COUETAHHUS OJOKOB limit
u order by MOYKHO IIHUcCATh 3aIPOCHI, HOPMUDPYIONINE PAHKUPOBAHHYIO BBI-
O0OpKY (HampuwMmep, TPHU JYUIINX COTPYAHUKA IO KOJIUUYECTBY OTKPBITHIX
cueToB). MySQL ToiKe TO3BONSIET HUCOONB30BATH OJOKM 1imit u order by
B BRIpasKeHHUsAX update um delete, obecmeumBasdg TaKUM oOpa3oM BO3MOK-
HOCTH U3MEHATH WU YAAJIATE ONpeleeHHbIe CTPOKH TabIUIILI Ha OCHOBA-
HUU uX paHra. [Ipeanoso:xuM, HaTpuMep, 4YTO TpedyeTcsa YAATUTH CTPOKU
TaOJIUIBI, UCIOJIb3YEeMOI AJ OTCHEKUBAHUS PETHUCTPANUil MOJIb30BaTe-
Jneii B oHNIaiiHoBO# 6aHKOBCKOI cucTeMe. BoT Tabnuma, OTCIeKUBAOIIAA
ID knuenTa u faTy/BpeMsd PerucTparuuu:

CREATE TABLE login_history
(cust_id INTEGER UNSIGNED NOT NULL,
login_date DATETIME,
CONSTRAINT pk_login_history PRIMARY KEY (cust_id, login_date)
)

Crenpyromiee BHIpaKeHMUe 3aTONHAET TAOIUIy login_history HEKOTOPHIMU
JaHHBIMHI OYyTeM (POPMUPOBAHUA IE€PEKPECTHOTO COeJUHEHNST MEeXK Y Tad-
JTUIAMHU account u customer 1 GOPMUPOBAHUA AAT PETHUCTPAIINHN Ha OCHOBA-
HUU 3HaYeHUT cTonb1a open_date TabauIle! account:

mysgl> INSERT INTO login_history (cust_id, login_date)
-> SELECT c¢.cust_id,
->  ADDDATE(a.open_date, INTERVAL a.account_id * ¢.cust_id HOUR)
-> FROM customer ¢ CROSS JOIN account a;

Query 0K, 312 rows affected (0.03 sec)

Records: 312 Duplicates: 0 Warnings: O

Teneps Tabnumna 3anoaHeHa 312 cTpOKaMU OTHOCUTENHHO CAYYAHHBIX AaH-
HBIX. Bara safada — pa3 B MecsAIl IPOCMOTPETH AaHHBIEe TabauIb! 10gin_his-
tory, COCTaBUTH AJIA PYKOBOACTBA OTYET O TEX, KTO UCIIOJIb3YET OHJIAUNHOBYIO
0aHKOBCKYIO CHCTEMY, U 3aTeM yIajuThb Bce 3amucu Kpome 50 mocaefHUX.
OauH 13 BO3MOMKHBIX TOAX00B — HATTUCATE 3alIPOC € UCIOJIb30BaHUEM 6J10-
KoB order by u 1imit ansa nmoucka 50 caMbIX CBeKUX PErucTpanuii:

mysgl> SELECT login_date
-> FROM login_history
-> ORDER BY login_date DESC

-> LIMIT 49,1;
e +
| login_date |
e +
| 2004-07-02 09:00:00 |
e +

1 row in set (0.00 sec)
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BoopyknBmiuchk sToii mHMOpManueii, yiKe MOYKHO CO3JaTh BbIparKeHUe
delete, yaamsromniee Bce CTPOKM, 3HadYeHHe CTOJOIMa 1ogin_date KOTOPBIX
MeHbIIIe JaThl, BO3BPAIIeHHOH 3aITpOCOM:

mysql> DELETE FROM login_history
-> WHERE login_date < "2004-07-02 09:00:00";
Query 0K, 262 rows affected (0.02 sec)

Teneps Tabmumna coaepkuT 50 mocaegaux perucrpanuii. Ogaaxko MySQL-
PaACIIUPEHUA T03BOJSIOT JOCTUYD TeX YKe Pe3yJIbTaTOB C TOMOIIO eJUHCT-
BEHHOTO BhIpa)KeHUs1 delete ¢ 6okamu 1imit u order by. Bo3BpaTus ucxof-
Hble 312 cTpok B Tabmumy login_history, MOMKHO BBINOJHUTE CJEAYIOIIEe
BBIpaXKeHHUE:

mysql> DELETE FROM login_history
-> ORDER BY login_date ASC
-> LIMIT 262;
Query 0K, 262 rows affected (0.05 sec)

OTo BRIpa)KeHHWEe COPTHUPYET CTPOKM IO BO3PACTAHHUIO 3HAYEHHUH cToibma
login_date, 3aTem mepBbie 262 cTpoku yaansamoTcda, a 50 caMbBIX CBEXHUX
CTPOK OCTalOTCA.

L B sToM mpuMepe oA MOCTpPoeHUA OoKa limit HeobxoaumMo OGHIIO
s 3HATH YHCJIO CTPOK B Tabaune (312 mcxomeHEX cTpok — 50 octas-
|\§‘\ ‘ a

IIUXCcA CTPOK = 262 ynanenuii). Jlyuie Owlgo OB OTCOPTHPOBATH
CTPOKH B YORIBAIOIIEM NMOPAJKE, YKA3ATh CEPBEPY IPONYCTUTD Iep-
Boie 50 CTPOK U 3aTeM yIAJNTh OCTABIINECS CTPOKH:

DELETE FROM login_history
ORDER BY login_date DESC
LIMIT 49, 9999999,

Onrako MySQL He ofecrieunBaeT BO3ZMOXKHOCTH IIPUMEHEHUSA BTO-
POro Heo0A3aTEIBHOT0 IApaMeTPa IIPU HUCIIOJIb30BAHNY OJ10Ka 1imit
B BHIpaXKeHUAX delete mam update.

C momonibio 6;I0KOB 1imit ¥ order by MOYKHO He TONBKO yIaNATh, HO U 00-
HOBJISITH JaHHBIe. Hanpumep, ecau OaHK peltaeT s YAEDPKAHUS JOATb-
HBIX KJIHEHTOB A00aBUTh mo 100 qonmapoB Ha KaKAbIA U3 JeCSITH CAMBIX
CTapbIX CYETOB, MOXKHO CAeJaTh ClefyIolee:

mysql> UPDATE account
-> SET avail_balance = avail_balance + 100
-> WHERE product_cd IN ('CHK', 'SAV', 'MM")
-> ORDER BY open_date ASC
-> LIMIT 10;

Query OK, 10 rows affected (0.06 sec)

Rows matched: 10 Changed: 10 Warnings: O

aTo BBIDAXKEHHE COPTHUPYET CUEeTa B BO3pacCTawIIEM IIOpAAKe 10 JaTe OT-
KDPBITHA U 3aTeM H3MEHAET II€PBEIE€ NECATH SaHHCBﬁ, KOTOPBIMH B JaHHOM
ciIy4dyae ABJIAIOTCHA JEeCsATh CAMEBIX CTAPBIX CUETOB.
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MHoroTabnuyHble 06HOBNEeHUs N yaaneHus

B ompenesreHHBIX CHUTYaUAX [AJIs1 BHIIOJHEHHS IIOCTABJeHHOH 3aAadd MO-
JKeT MOHAAODUTHCS M3MEHHTh WX YVIAAMHTH NJAHHBIE M3 HECKOJbKHX Pas-
BBIX Tabaui. Hanpumep, ecau obHaApyKHUBaeTcs, 4To B B]I 0anka ecTh QUK-
THBHBLIA KJIMEHT, BHISBJIEHHBIA B Opollecce ayAUTa CUCTEMEI, BePOSITHO, I10-
HagoOUTCa YAAIUTE JaHHEIe U3 TaOIUIL account, customer u individual.

)
[
“I s
(O
LI

Ecnu 651 ID GuxkTUBHOTO KJIMeHTa 6510 paBeH 1, MoKHO OB1JI0 OB CreHepu-

Ons sToro pasgena s co3zaM HaGop KJIOHOB Tabaumil account, cus-
tomer 1 individual, HasBaB UX account?, customer? m individual?2. 3Tto
MO3BOJIUT KAK 3aIl[MTUTh HUCIIOJIb3yeMEle B IpUMepe AaHHBIE OT H3-
MeHeHUH, Tak U HU3berkaTh NpobJeM ¢ OrPAHMYEHHUSIMH BHEIITHEro
KJIoua Mex 1y TabauiiamMu (6oJiee noapoOHo 00 3TOM B TAHHOM pase-
Je no3xke). BoT BhpaxkeHUa create table nias ¢GopMHUPOBAHUA TPeEX
TaOJIMI-KJIO0HOB:

CREATE TABLE individual2 AS
SELECT = FROM individual

CREATE TABLE customer?2 AS
SELECT = FROM customer;

CREATE TABLE account?2 AS
SELECT = FROM account;

POBaTh TPU PA3HBIX BEIpaKeHHUA delete A KaJ0H U3 TpeX TabIUI:

DELETE FROM account?
WHERE cust_id = 1;

DELETE FROM customer?
WHERE cust_id = 1;

DELETE FROM individual?
WHERE cust_id = 1;

Ho 8 MySQL MoxHO He mucaTh OT/AeNbHBIE BhIpaXKeHUd delete, a co3naTh
OJTHO MHOZOMaOAUYHOe BEIpaXkeHue delete, KOTOpoe B JAHHOM CJIy4ae BEI-

TISIAAT TaK:

mysql>
->

DELETE account2, customer2, individual2
FROM account2 INNER JOIN customer2

ON account2.cust_id = customer2.cust_id

INNER JOIN individual2

ON customer2.cust_id = individual2.cust_id
WHERE individual2.cust_id = 1;

Query OK, 5 rows affected (0.02 sec)

9To BRIpasKeHHUE YAaJSIeT BCe AT CTPOK, IO OAHOM M3 Tabmui individual?
7 customer?2 m TpW W3 TabIUIEI account? (v kauenTta ¢ ID = 1 Tpum cuera).

B sTom BhIPpAXXE€HHH TPH OTAEJIBHBIX 60KAa:

delete

YraswiBaer Ta6JII/IIIBI, CTPOKH KOTODPHEIX IIpeAHA3HAYEHHEBI AJIA YAAJIeHUA.
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from

YrassiBaeT TabJIUNBI, TO3BOJAIONIHE UACHTH(OUITUPOBATh CTPOKH, KO-
TOpBIE HOJKHBI OBITH YAAJIEHBI. OTOT OJIOK IO (POpMe U BHIIOJIHSIEMBIM
GOyHKRIUAM aHaJTOTHYeH OJOKY from B BRIpakeHWU select; B 670K delete
Heo0a3aTeJbHO BKJIIOYATH BCE TTePeUNCIeHHbIe 31eCh Ta0MUuIIbI.

where

Coep:KUT YCI0BUA GUIABTPATUU, UCIOMb3yeMble A UAeHTUDUKATTAN
CTPOK, KOTODBIE JOJMKHEBI OBITH VAAJTEHEI.

Muororabanunoe BEIpaskenue delete oueHDb MMOX0Ke Ha BhIpakeHue select,
HO ¢ 6i0oKoM delete BMecTo 6J0Ka select. Ilpu yaasmeHun CTPOK U3 OAHOM
TaOJIUITEI ¢ TOMOIBI0 MEOTOTAaGIMYHOTO delete pasHUIIA eIlle MeHee 3aMeT-
Ha. Hampumep, BOT BEIpaskeHue select, Beroupatoniee ID Bcex cueToB, Ipu-
Hagmeskamux :xony Xe#iBapay (John Hayward):

mysgl> SELECT account2.account_id
-> FROM account2 INNER JOIN customer2
-> ON account2.cust_id = customer2.cust_id
-> INNER JOIN individual?2
-> ON individual2.cust_id = customer2.cust_id
-> WHERE individual2.fname = "John’
-> AND individual2.lname = 'Hayward';

o - +
| account_id |
o - +
| 8 |
| 9 |
| 10 |
o - +

3 rows in set (0.01 sec)

Ecnu mpocMOTpeB pes3yIbTaThI, BBl PEIIUTE YAAIUTH U3 TAOMUITBI account?
Bce Tpu cuera [[:KoHa, moTpedyeTcsa TOMHBKO 3aMeHUTDH B IPEABIAYIEM 3a-
mpoce OJI0K select 6o0KOM delete ¢ yKazaHmeM TabJIUITBI acCOUNT2:

mysql> DELETE account2
-> FROM account2 INNER JOIN customer2
-> ON account2.cust_id = customer2.cust_id
-> INNER JOIN individual2
-> ON customer2.cust_id = individual2.cust_id
-> WHERE individual2.fname = "John’
-> AND individual2.lname = 'Hayward'
Query 0K, 3 rows affected (0.01 sec)

Haneroch, 5To TOMOTJIO Jy4llie TOHATH HasHaueHWe 6J0KOB delete m from
B MHOTOTAOJIUYHOM BEIpakeHmu delete. OHO GYHKOUOHANTHHO UACHTUUHO
CIeAVIONIEeMY OTHOTAOIUYHOMY BBEIpasKeHUio delete, ompefenatomnieMy 1D
rnuenTa J»xoga XeliBap/a ¢ MOMOIIBIO ITOA3aIpOCa:

DELETE FROM account?
WHERE cust_id =
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(SELECT cust_id
FROM individual?
WHERE fname = "John™ AND lname = "Hayward';

IIpuMeHsasa MHoOroTablIM4YHOE BbIpaskeHUe delete AJS yAAaJeHHUS CTPOK U3
OJHOM TabIUOBI, BBl IPOCTO BhIOMpaeTe MOAOOHBIH 3ampocy dopMar ¢ co-
elWHeHUEeM TabIUIl, a He TPaJUIHOHHOE BEIpaKeHue delete ¢ mogsanpoca-
Mu. PeasrpHasi MOOI> MHOTOTAOJIUYHBIX BEIpasKeHUH delete sakodaeTcs
B BO3MOYKHOCTH YAaJIeHUs AAHHBIX U3 HECKOJbKHUX TaOJHUIT OAHHUM BHIpa-
JKeHMeM, KaK MOKas3aHo B IePBOM BEIPaKeHHUH STOTO pasjena.

KpoMe yaasmeHusa cTpoK U3 HECKOJbKUX Tadbmui, MySQL Takxe npegocTas-
JIsIET BO3MOXKHOCTD U3MEHAMb CTPOKH B HECKONBKHUX TAOJIUAIIaX C TTOMOIT[BIO
MHOZOMAOAUYHO020 00RH08AeHUA (multitable update). CkaxeM, IPOUCXOIUT
causinve ABYX 6aHKoB. B 6asax mJaHHBIX 000UX 0aHKOB €CTh NePEeKPHIBAIO-
muecs ID karuenToB. PYKOBOACTBO OJHOTO U3 DaHKOB PeIliaeT YIagUATh IPo-
6memy nyrteMm gobaBienusa 10 000 k xaxxkaomy ID knueHTa cBoero OaHKa,
4yTOOBI MOXKHO OBIJIO 0€30IacHO MMIOPTUPOBATH JAaHHBIE BTOPOTO OaHKA.
Crepyromuii TpuMep NOKAa3bIBAET, KAK C TOMOIIBI0 OJHOTO BEIDAKEHUSA U3~
MeruTh ID kauerTa ¢ ID 3 B Tabaumax individual?2, customer? m account2:

mysql> UPDATE individual2 INNER JOIN customer2
-> ON individual2.cust_id = customer2.cust_id
-> INNER JOIN account2
-> ON customer2.cust_id = account2.cust_id
-> SET individual2.cust_id = individual2.cust_id + 10000,
-> customer2.cust_id = customer2.cust_id + 10000
-> account2.cust_id = account2.cust_id + 10000
-> WHERE individual2.cust_id = 3;
Query OK, 4 rows affected (0.01 sec)
Rows matched: 5 Changed: 4 Warnings: O

OTo BEIpa’KeHUE U3MeHsIeT YeThIpe CTPOKHU — o oAHO# B Tabaunax individ-
ual2 u customer? u aBe B Tabaume account?2. CHHTaAKCHC MHOTOTaOMIHYHOTO
BBIPasKeHUs Update oUeHH MOXO0 Ha CHHTAKCHUC OJHOTAaGIHYHOTO BEIPaKe-
HUA Update, 3a UCKIIOYEHHUEM TOTO, UTO B OJI0Ke Update yKasuIBaIOTCS He-
CKOJBKO TAabGIUIT U COOTBETCTBYIOIIHAE UM YCJIOBUS COeIUHEHHUS, a He IPO-
cTo ogHa Tabmumnma. Kaxk u oqHoTabmruyHoe BBIpaskeHue Update, MHOroTab-
JTUYHAS BEePCHUs BKIIOUaeT OJI0K set. PasHuma B ToM, YTO Bce YIIOMSIHYTHIE
B 610Ke Update TaGIUIIBI MOKHO H3MEHHUTDH IIOCPECTBOM 6JI0Ka set.

w IIpu ncnonbsoBaHNM MexaHusMa xpaHenusa InnoDB, ecsau sanefict-
.Q_ | BOBAHHBIC TaGJIPII.IbI HNMEKT OrpaHUYeHN s BHEeIITHEer 0 KJda, IIpuMe-
Wy f;,". HATH MHOTOTA0JIHYHEIE BRIDAXKeHNA delete 1 update cKopee BCero He

! IIOJYUHUTCH. HpPIT-IPIHa B TOM, 4TO 3TOT ME€XaAHM3M He€ rapaHnTHupyeT
IIpoBegenune HU3MEHeHUH B IIOpsAJKe, He HapylialIllleM OrpaHnmnvie-
HHUS. HOZ—)TOMy B TaKOi CUTyalluM ciaegyeT UCIIOJb30BATh HECKOJBKO
O,Z[HOTaGJIPIT-IHbIX BpraJKeHPIILf'I B COOTBETCTBYIIIEM IIOPDAIKE, TakK
4yTOORI HE HapymajJauch OTPAHHNYEHHN S BHEIITHET' 0 KJIK4a.
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FmaBa 3
3.1

WUssnexure ID, uMsa u GaMuInio BceX 6aHKOBCKUX COTPYAHUKOB. Buimosr-
HUTEe COPTUPOBKY N0 (PAMUIUU U 3aTEM 10 UMEHU.

mysqgl> SELECT emp_id, fname, lname
-> FROM employee
-> ORDER BY lname, fname;

fooooo R R +
| emp_id | fname | lname |
fooooo R R +
| 2 | Susan | Barker

| 13 | John | Blake |
| 6 | Helen | Fleming |
| 17 | Beth | Fowler

| 5 | John | Gooding |
| 9 | Jane | Grossman |
| 4 | Susan | Hawthorne |
| 12 | Samantha | Jameson |
| 16 | Theresa | Markham

| 14 | Cindy | Mason |
| 8 | Sarah | Parker

| 15 | Frank | Portman |
| 10 | Paula | Roberts |
| 1 | Michael | Smith

| 7 | Chris | Tucker |
| 18 | Rick | Tulman |
| 3 | Robert | Tyler

| 11 | Thomas | Ziegler
fooooo R R +

18 rows in set (0.01 sec)
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3.2
Hasaexure ID cuera, ID KimeHTa M JOCTYIHBIA OCTATOK BCEX CUETOB,
uMeromux craryc ACTIVE' (aKTHBHBIH) W AOCTYIHBIH OCTATOK OOJbIIIe
2500 monmapos.
mysgl> SELECT account_id, cust_id, avail_balance
-> FROM account
-> WHERE status = "ACTIVE
-> AND avail_balance > 2500;
o oo S +
| account_id | cust_id | avail_balance |
o oo S +
| 3 1] 3000.00 |
[ 10 | 4 | 5487.09 |
| 13 | 6 | 10000.00 |
[ 14 | 7| 5000.00 |
[ 15 | 8 | 3487.19 |
[ 18 | 9 | 9345.55 |
[ 20 | 10 | 23575.12 |
[ 20 | 11 9345.55 |
[ 23 | 12 | 38552.05 |
| 24 | 13 | 50000.00 |
o oo S +
10 rows in set (0.00 sec)
33
Hanumure 3anpoc K Tabaume account, Bossparmiatomniuii ID coTpyIHUKOB, OT-
KPBIBITUX cUeTa (UCIOMb3yiiTe cToabelr account. open_emp_id). PesyrsTupyio-
muit Eabop JOMKeH BKII0YATD IT0 OJHOH CTPOKE MM KasKI0T0 COTPYIHUKA.
mysqgl> SELECT DISTINCT open_emp_id
-> FROM account;
o +
| open_emp_id |
o +
| 1]
| 10
| 13
| 16
o +
4 rows in set (0.00 sec)
34

B sTom 3aIIpoce K HEeCKOJIBKHUM HaﬁopaM AAHHBIX 3aIllOJIHUTE HpOﬁeJIBI (060'
3HaAY€HHBIC KaK <HMC/70>) Tak, ITOOBI IIOJIYYUTH pea3dyapTar, HpHBe,ZLEHHBIﬁ
HHXe:

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

| product_cd | cust_id | avail_balance |
o - oo S +
| 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 - oo S +
21 rows in set (0.02 sec)

BepHable s3HaYeHMS A1 <1>, <2> 1 <3>:
1. a

2. a.product_cd

3. product_type_cd

MaBa 4

4.1
Kaxwue ID Tpansaknuii Bo3BpamaoT CIeAVIONINe YCIOBUA QUIBTPATTAN ]
txn_date < "2005-02-26" AND (txn_type_cd = 'DBT' OR amount > 100)

ID rpamzarknuii 1, 2,3, 5,6 u 7.

4.2

Kaxwue ID Tpansaknuii Bo3BpamaoT CIeAVIONINe YCIOBUA QUIBTPATTAN ]
account_id IN (101,103) AND NOT (txn_type_cd = 'DBT" OR amount > 100)

ID rpamsaxnuii 4 u 9.
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4.3

CosmafiTe 3ampoc, BEIOHpAIONIUii Bce cueTa, OTKPBITEIe B 2002 roxgy.

mysgl> SELECT account_id, open_date

-> FROM account

-> WHERE open_date BETWEEN "2002-01-01" AND '2002-12-31";
S S +
| account_id open_date |
oo +
6 | 2002-11-23 |
2002-12-15 |
2002-08-24 |
2002-09-30 |

|

|
|
| 12
|
| 2002-10-01

+—_——— — + —

o __
5 rows in set (0.01 sec)

4.4

CospmafiTe 3apoc, BEIGUpAIOMIUE BceX KINEHTOB-OU3UUECKUX JIUI, BTOPOH
OYKBOIH (haMUIHUM KOTOPBIX ABJISAETCSI OYKBa 'a U €CTh € B Jb60# mosu-
WU [I0Ce 'a’.

mysgl> SELECT cust_id, lname, fname
-> FROM individual
-> WHERE lname LIKE '_aXe%’
Fommmm e Fommmm o Fommmm e +
| cust_id | lname | fname |
Fommmm e Fommmm o Fommmm e +
| 1 | Hadley | James |
| 9 | Farley | Richard |
Fommmm e Fommmm o Fommmm e +
2 rows in set (0.02 sec)

maBsa5

5.1

3amoJHUTE B CIAEAVIONIEM 3ampoce Ipodessl (0003HaUeHHBIE KAK <4/C/i0>),
YTOOBI MOJYYUTE TAKHWE PE3YIbTATHI:

mysgl> SELECT e.emp_id, e.fname, e.lname, b.name
-> FROM employee e INNER JOIN <1> b
-> ON e.assigned_branch_id = b.<2>;

[ [ [ S o= +
| emp_id | fname | lname | name |
[ [ [ S o= +
| 1 | Michael | Smith | Headquarters |
| 2 | Susan | Barker | Headgquarters |
| |

3 | Robert | Tyler | Headguarters
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5.2

[SSEENENG NS BN

|

|

|

|

|

| 9
| 10
| 11
| 12
| 13
| 14
| 15
| 16
| 17
|

o
18 rows i

| Susan |
| John |
| Helen |
| Chris |
| Sarah |
| Jane |
| Paula |
| Thomas |
| Samantha |
| John |
| Cindy |
| Frank |
| Theresa |
| Beth |
| Rick |
[ +

n set (0.03

Hawthor
Gooding
Fleming
Tucker
Parker
Grossma
Roberts
Ziegler
Jameson
Blake
Mason
Portman
Markham
Fowler
Tulman

sec)

ne

Headguarters

Headguarters
Headguarters
Headguarters
Headguarters

|

|

|

|

|
no|
| Woburn
| Woburn
| Woburn
| Quincy
| Quincy
| Quincy
| So. NH
| So. NH
| So. NH
N

Bepubie 3Hauenua aua <1> u <2>:

1. branch

2. branch_id

Headguarters

Branch
Branch
Branch
Branch
Branch
Branch
Branch
Branch
Branch

Hanwumure 3anpoc, o KOTOPOMY AJIA KasKAOTO KINeHTa-OUZUIECKOTr0 JUIa
(customer.cust_type_cd = '1') BoasBpamatorcsa ID cuera, deaepansubiit ID

(customer. fed_id) u Tun cosgagHOro cuera (product. name).

mysgl> SELECT a.account_id, c¢.fed_id, p.name
-> FROM account a INNER JOIN customer ¢

certificate of deposit

money market account

money market account

certificate of deposit

-> ON a.cust_id = c.cust_id

-> INNER JOIN product p

-> ON a.product_cd = p.product_cd

-> WHERE c.cust_type_cd = "I’
o - R +
| account_id | fed_id | name
o - o - +
| 1] 111-11-1111 | checking account
| 2 | 111-11-1111 | savings account
| 3 111-11-1111 |
| 4 | 222-22-2222 | checking account
| 5 | 222-22-2222 | savings account
| 6 | 333-33-3333 | checking account
| 7 | 333-33-3333 |
| 8 | 444-44-4444 | checking account
| 9 | 444-44-4444 | savings account
| 10 | 444-44-4444 |
| 11 | 555-55-5555 | checking account
| 12 | 666-66-6666 | checking account
| 13 | 666-66-6666 |
| 14 | 777-77-7777 |

certificate of deposit
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5.3

| 15 | 888-88-8888 | checking account |
| 16 | 888-88-8888 | savings account |
| 17 | 999-99-9999 | checking account |
| 18 | 999-99-9999 | money market account |
| |

|
|
|
|
19 | 999-99-9999 | certificate of deposit
+

19 rows in set (0.00 sec)

CospaiiTe 3ampoc AJs BEIOOPA BCeX COTPYAHUKOB, HAYATFHUK KOTOPHIX IIPH-
THUCaH K Apyromy otaeny. Uasiaeusb ID, umMa u haMuInio COTpYAHUKA.

mysqgl> SELECT e.emp_id, e.fname, e.lname
-> FROM employee e INNER JOIN employee mgr
-> ON e.superior_emp_id = mgr.emp_id
-> WHERE e.dept_id != mgr.dept_id;
[ f - Fomm o +
| emp_id | fname | Iname |

| 4 | Susan | Hawthorne |
| 5 | John | Gooding |

2 rows in set (0.00 sec)

FmaBa 6

6.1

6.2

HNmeroresa mEOKecTBO A= {LMNO P} n MmEOXecTBOB={PQRST}. Kakue mHO-
sKecTBa OYAYT MOJIYUYEeHEI B Pe3yIbTATe CASAYIONUX Olepamnii:

AunionB={LMNOPQRST}
Aunionall B={LMNOPPQRST}
Aintersect B= {P}

Aexcept B={LMNO}

HanumiuTte cocTaBHOMH 3ampoc AJs1 BEIOOpa UMeH 1 haMUNHi BCeX KJIUEH-
TOB-OUBUYECKUX JIUI, 4 TaKKe UMeH 1 haMUIuil BceX COTPYAHUKOB.

mysgl> SELECT fname, lname
-> FROM individual
-> UNION
-> SELECT fname, lname
-> FROM employee
[ Fomm o +
| fname | lname |
[ Fomm o +
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| James | Hadley |
| Susan | Tingley |
| Frank | Tucker

| John | Hayward |
| Charles | Frasier |
| John | Spencer |
| Margaret | Young |
| Louis | Blake |
| Richard | Farley |
| Michael | Smith |
| Susan | Barker

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

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

| Samantha | Jameson |
| John | Blake |
| Cindy | Mason |
| Frank | Portman |
| Theresa | Markham |
| Beth | Fowler |
| Rick | Tulman |
[ [ +

27 rows in set (0.01 sec)

6.3

OTcopTupyiiTe pesyIbTATH yIpaskHeHud 6.2 mo cTonbIry 1name.

mysgl> SELECT fname, lname
-> FROM individual
-> UNION ALL
-> SELECT fname, name
-> FROM employee
-> ORDER BY lname;

[ Fomm o +
| fname | lname |
[ Fomm o +
| Susan | Barker

| Louis | Blake |
| John | Blake |
| Richard | Farley |
| Helen | Fleming |
| Beth | Fowler |
| Charles | Frasier |
| John | Gooding |
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| Jane | Grossman |
| James | Hadley |
| Susan | Hawthorne |
| John | Hayward |
| Samantha | Jameson |
| Theresa | Markham |
| Cindy | Mason |
| Sarah | Parker |
| Frank | Portman |
| Paula | Roberts |
| Michael | Smith |
| John | Spencer |
| Susan | Tingley |
| Chris | Tucker |
| Frank | Tucker |
| Rick | Tulman |
| Robert | Tyler |
| Margaret | Young |
| Thomas | Ziegler |
[ [ +

27 rows in set (0.01 sec)

Mmasa 7
71

Hanwucars 3anpoc, BosBpamatomniuii 17—-25 cumBoasl ctrpoku «Please find
the substring in this string» (IloskanyificTa, HafifuTe MOACTPOKY B BTOH
CTPOKE).

mysql> SELECT SUBSTRING( 'Please find the substring in this string-, 17,9);

b +
| SUBSTRING( Please find the substring in this string’,17,9) |
b +
| substring |
b +

1 row in set (0.00 sec)

7.2

Hanumure 3ampoc, BosBpamiaomuil abCoMOTHYI0 BeIUYUHY U 3HaK (-1, 0
uau 1) yucya -25,768 23. Tarske BO3GBpaTUTE YHUCITIO, OKPYTIIEHHOE O COTHIX.

mysql> SELECT ABS(-25.76823), SIGN(-25.76823), ROUND(-25.76823, 2);

. . b +
| ABS(-25.76823) | SIGN(-25.76823) | ROUND(-25.76823, 2) |
. . e +
| 05.76823 | 1 25,77 |
. . e +

1 row in set (0.00 sec)
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7.3

Hanwumiure 3amnpoc, BOSBpaLT_IaIOLT_II/Iﬁ TOJBKO 3Ha4YeHHNe MecdAla TERyLT_IefI

JaTHI.

mysql> SELECT EXTRACT(MONTH FROM CURRENT_DATE(

1 row in set (0.02 sec)

»;

(ECJII/I 9TO VIIDaXHE€HHWE€ BLINIOJIHAETCA HE B Mae, HOJIy‘IEHHBIﬁ pesyasTarT

OyIeT OTJINYATHCS OT IPUBEAEHHOTO.)

FnaBa 8

8.1

8.2

CospgaiiTe 3anpoc s HOoAcCYeTa YKUCJIa CTPOK B TabauIle account.

mysql> SELECT COUNT(x)
-> FROM account;

1 row in set (0.32 sec)

HsamenuTe cBoil 3anpoc ma yopaskHeHusa 8.1 aia moacdera YHcJa CUETOB,
UMEeIIUXCA ¥ KasKAOro KameHTa. /Ja KasKAOro KJIWeHTa BRIBeauTe 1D

KJIHUEeHTa U KOJIUYEeCTBO CYHETOB.

mysgl> SELECT cust_id, COUNT(x)

-> FROM account

-> GROUP BY cust_id;

o

| cust_id
4o

O W o~ OO W N

—

7777777777 +

count(«)

7777777777 +

N WO N = N = WM N W
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13 rows in set (0.00 sec)

8.3

HWasmeHnuTe 3anpoc U3 yopaskHeHUs 8.2 Tak, YTOOb B Pe3YIbTUPYIONINH HAa-
60D OBLIH BKJIIOUEHBI TOJIBKO KJINEHTHI, UMEOI e He MeHbIIe ABYX CUeTOB.

mysgl> SELECT cust_id, COUNT(x)
-> FROM account
-> GROUP BY cust_id
-> HAVING COUNT(=*) >= 2;

[ R +
| cust_id | COUNT(x) |
[ R +
| 1 3]
| 2| 2|
| 3 2|
| 4| 3]
| 6 | 2|
| 8 | 2|
| 9| 3]
| 10 | 2|
[ R +

8 rows in set (0.04 sec)

8.4 (pononHUTenbHO)

HaiiguTe 06miuii JOCTYOHBIA OCTATOK IIO0 THIY cUeTa U OTAEJNEHUI0, TJe Ha
KaKJBIH TUI U OTAeJeHIe NPUXOAUTCSA DoJee OAHOTO cueTa. Pe3yasTaThl
JMOJKHBI OBITH YIOPSA0YEHEI O 06IIeMy ocTaTKY (0T HaubOMbITero K Hau-
MEHBIIEMY).

mysgl> SELECT product_cd, open_branch_id, SUM(avail_balance)
-> FROM account
-> GROUP BY product_cd, open_branch_id
-> HAVING COUNT(+) > 1
-> ORDER BY 3 DESC;

o o S +
| product_cd | open_branch_id | SUM(avail_balance) |
o o S +
| CHK | 4| §7852.33 |
| MM | 1 14832.64 |
| CD | 1 11500.00 |
| CD | 2 | 8000.00 |
| CHK | 2 3315.77 |
| CHK | 1 782.16 |
| SAV | 2 700.00 |
o o S +

7 rows in set (0.01 sec)
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ITpumevanue: MySQL e npurumaeT ORDER BY SUM(avail_balance) DESC,, mo-
STOMY A OBIJ BREIHYKJAEeH 0003HAUNTEH CTONOEI] COPTUPOBKU €ro MOPSAKO-
BBIM HOMEPOM.

Fmasa 9
9.1

CospmafiTe 3ampoc K Tabmuie account, MCOOJB3YVIOMIUEN ycIoBUe (UIBLTPA-
AU ¢ HECBABAHHBIM IIO3aIPOCOM K Tabmume product AJs IOUCKA BCeX Kpe-
IUTHBIX c4geToB (product.product_type_cd = "LOAN"). HosKHBI OBITH BEIGpA-
HeI ID cuera, Kog cuera, ID KnneHTa 1 JOCTYIHBIN OCTATOK.

mysgl> SELECT account_id, product_cd, cust_id, avail_balance
-> FROM account
-> WHERE product_cd IN (SELECT product_cd
-> FROM product
->  WHERE product_type_cd = "LOAN");

o - [ R o [ +
| account_id | product_cd | cust_id | avail_balance |
o - [ R, o [ +
| 21 | BUS | 10 | 0.00 |
| 22 | BUS | 11 9345.55 |
| 24 | SBL | 13 | 50000.00 |
o - [ R o [ +

3 rows in set (0.07 sec)

9.2
ITepepaboTaiiTe 3anpoc us yopaskaeHnsa 9.1, UCO0Ib3YsS C843AHHbLI TTOA3A-
mpoc K Tadauite product AaA DOJYUeHUs TOTO JKe pedyabTaTa.
mysgl> SELECT a.account_id, a.product_cd, a.cust_id, a.avail_balance
-> FROM account a
-> WHERE EXISTS (SELECT 1
-> FROM product p
->  WHERE p.product_cd = a.product_cd
-> AND p.product_type_cd = "LOAN");
[ R S — f o= +
| account_id | product_cd | cust_id | avail_balance |
[ R S — f o= +
| 21 | BUS | 10 | 0.00 |
| 22 | BUS | 11 9345.55 |
| 24 | SBL | 13 | 50000.00 |
[ R S f o= +
3 rows in set (0.01 sec)
9.3

CoenuHUTe CAEAYIONTUH 3amIpoc ¢ Tabaumeii employee, YTo6HI TOKA3aTh YPO-
BeHb KBaTUDUKATTUN KasKJ0T0 COTPYAHUKA:
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9.4

SELECT "tr
UNION ALL
SELECT "wo
UNION ALL
SELECT "me

ainee’ name

rker’ name

ntor’ name

'2002-01-01" start_dt,

'2000-01-01" start_dt,

'2004-01-01" start_dt

'2005-12-31" end_dt

'2003-12-31" end_dt

'2001-12-31" end_dt

HMa#iTe moasampocy ODceBAOHUM levels (ypoBHH) U BRJIoYnTe ID coTpyanu-
Ka, uMd, pamunnio u kparuduranuio (levels. name). (CoBeT: B yCIOBHUU CO-
eIUHEHUA ONpeeNaiiTe JUana3oH, B KOTOPRIH onagaeT cToJ0en employee
.start_date, ¢ TOMOTIIHIO YCJIOBUS HEPABEHCTBA. )

mysqgl> SELECT e.emp_id, e.fname, e.lname,

-> FROM employee e INNER JOIN
-> (SELECT "trainee’ name,

> U

NION ALL

levels.name

'2004-01-01" start_dt, '2005-12-31" end_dt

->  SELECT 'worker' name, '2002-01-01" start_dt, '2003-12-31" end_dt

> U

-> SELECT 'mentor’ name,

NION ALL

*2000-01-01" start_dt, '2001-12-31° end_dt) levels

-> ON e.start_date BETWEEN levels.start_dt AND levels.end_dt;

+
|
+
|
|
|
|
|
|

9
|
|
|
|
|
|
|
|
|
|
|
+

18 rows in

Paula
Samantha
Cindy
Frank
Beth
Rick
Michael
Robert
Thomas
John
Theresa

—_———— — — — — — — — — — — — — 4+ —

Fleming
Tucker
Barker
Hawthorne
Gooding
Parker
Grossman
Roberts
Jameson
Mason
Portman
Fowler
Tulman
Smith
Tyler
Ziegler
Blake
Markham

set (0.00 sec)

+
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
+

trainee |
trainee |
worker |
worker

worker |
worker |
worker |
worker |
worker |
worker |
worker |
worker |
worker |
mentor |
mentor |
mentor |
mentor |
mentor |

CospafiTe sampoc K Tabmumne employee Aaa monydenuda ID, uMenu u dpamu-
JUU COTPYJHUKA BMECTe ¢ HA3BAHUAMU OTAeja U OTAEJIEHUSA, K KOTODBIM
oH npunucai. He ncmonbayiiTe coefnHenne TabINII.

mysqgl> SELECT e.emp_id, e.fname, e.lname,
-> (SELECT d.name FROM department d
-> WHERE d.dept_id = e.dept_id) dept_name,
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-> (SELECT b.name FROM branch b
-> WHERE b. branch_id = e.assigned_branch_id) branch_name
-> FROM employee e;

Fommmm o Fommmmm o Fommmm S Fomm +
| emp_id | fname | lname | dept_name | branch_name |
Fommmm o Fomm e Fommmm S Fomm +
| 1 | Michael | Smith | Administration | Headquarters |
| 2 | Susan | Barker | Administration | Headgquarters |
| 3 | Robert | Tyler | Administration | Headquarters |
| 4 | Susan | Hawthorne | Operations | Headgquarters |
| 5 ] John | Gooding | Loans | Headguarters |
| 6 | Helen | Fleming | Operations | Headquarters |
| 7 | Chris | Tucker | Operations | Headguarters |
| 8 | Sarah | Parker | Operations | Headguarters |
| 9 | Jane | Grossman | Operations | Headgquarters |
| 10 | Paula | Roberts | Operations | Woburn Branch |
| 11 | Thomas | Ziegler | Operations | Woburn Branch |
| 12 | Samantha | Jameson | Operations | Woburn Branch |
| 13 | John | Blake | Operations | Quincy Branch |
| 14 | Cindy | Mason | Operations | Quincy Branch |
| 15 | Frank | Portman | Operations | Quincy Branch |
| 16 | Theresa | Markham | Operations | So. NH Branch |
| 17 | Beth | Fowler | Operations | So. NH Branch |
| 18 | Rick | Tulman | Operations | So. NH Branch |
Fommmm o Fommmmm o Fommmm S Fomm +

18 rows in set (0.12 sec)

Fmasa 10

10.1

Hanumniure 3ampoc, BO3BpaIaioIliii Bce THILI CYETOB 1M OTKPBITHIE CUETA
9TUX TUIOB (AJA coefmHeHHUA ¢ Tabaume# product MCHIoab3yiiTe cTOMOEI
product_cd Tabaumsr account). JoJMKHBI OBITH BKJIIOUYEHBI BCE@ TUIHI CUETOB,
Jaske eCcJU He ObLI OTKPBIT HU OJUH CUET OIIpeJleIeHHOr0 THIIA.

mysgl> SELECT p.product_cd, a.account_id, a.cust_id, a.avail_balance
-> FROM product p LEFT OUTER JOIN account a
-> ON p.product_cd = a.product_cd;

o - [ R, o [ +
| product_cd | account_id | cust_id | avail_balance |
o - [ R, o [ +
| AUT | NULL | NULL | NULL |
| BUS | 21 | 10 | 0.00 |
| BUS | 22 | 11 9345.55 |
| CD | 3] 1 3000.00 |
| CD | 13 | 6 | 10000.00 |
| CD | 14 | 7 5000.00 |
| CD | 19 | 9 1500.00 |
| CHK | 1 1 1057.75 |
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| CHK | 4 2 | 2058.02 |
| CHK | 5 | 3 1057.75 |
| CHK | 8 | 4 | 534.12 |
| CHK | 1 | 5 | 2037.97 |
| CHK | 12 | 5 | 122.37 |
| CHK | 15 | 8 | 3487.19 |
| CHK | 17 | 9 | 125.67 |
| CHK | 20 | 10 | 23575.12 |
| CHK | 23 | 12 | 38552.05 |
| MM | 7 3 2212.50 |
| MM | 10 | 4 | 5487.09 |
| MM | 18 | 9 | 9345.55 |
| MRT | NULL | NULL | NULL |
| SAY | 2 | 1 500.00 |
| SAY | 5 | 2 | 200.00 |
| SAY | 9 | 4 | 787.77 |
| SAY | 16 | 8 | 387.99 |
| SBL | 24 | 13 | 50000.00 |
N [ I S +

26 rows in set (0.01 sec)

10.2

IlepedopmynupyiiTe 3anpoc us ynpaskHesuda 10.1 u npumeruTe APYyroi
THUN BHEIIHero coeaunHeHUA (T.e. ecam B ynpaskHeruu 10.1 mcmosnbzoBa-
JIOCh JI€BOCTOPOHHEe BHEIIHee CoefUHEHWe, HCIOJb3YIHTEe IpPaBOCTOPOH-
Hee), TaK YTOOBI Pe3YIbTATH OBINHM, Kak B yupakaerauu 10.1.

mysgl> SELECT p.product_cd, a.account_id, a.cust_id, a.avail_balance
-> FROM account a RIGHT OUTER JOIN product p
-> ON p.product_cd = a.product_cd;

o - [ R, o [ +
| product_cd | account_id | cust_id | avail_balance |
o - [ R, o [ +
| AUT | NULL | NULL | NULL |
| BUS | 21 | 10 | 0.00 |
| BUS | 22 | 11 9345.55 |
| CD | 3] 1 3000.00 |
| CD | 13 | 6 | 10000.00 |
| CD | 14 | 7 5000.00 |
| CD | 19 | 9 1500.00 |
| CHK | 1 1 1057.75 |
| CHK | 4 2 | 2258.02 |
| CHK | 6 | 3] 1057.75 |
| CHK | 8 | 4 534.12 |
| CHK | 11 5 2237.97 |
| CHK | 12 | 6 | 122.37 |
| CHK | 15 | 8 | 3487.19 |
| CHK | 17 | 9 125.67 |
| CHK | 20 | 10 | 23575.12 |
| CHK | 23 | 12 ] 38552.05 |
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| MM | 7 3 2212.50 |
| MM | 10 | 4 | 5487.09 |
| MM | 18 | 9 | 9345.55 |
| MRT | NULL | NULL | NULL |
| SAY | 2 | 1 500.00 |
| SAY | 5 | 2 | 200.00 |
| SAY | 9 | 4 | 787.77 |
| SAY | 15 | 8 | 387.99 |
| SBL | 24 | 13 | 50000.00 |
N [ I S +

26 rows in set (0.02 sec)

10.3

IIpoBeauTe BHeIlIHee coefMHEHME TaOMUIIBI account ¢ Tabaumamu individ-
ual m business (mocpeACTBOM cTOJOIa account.cust_id) Taxum obpasom,
4TOOBI Pe3yAbTUPYONIUN HaG0P COAEPIKAT IO OJHON CTPOKE A KasKIOT0
cueTa. JoJMKHEI OBITH BKJIOUEHBI CTOMGIIBI count. account_id, account. prod-
uct_cd, individual. fname, individual. Iname m business. name.

mysgl> SELECT a.account_id, a.product_cd,
-> i.fname, i.lname, b.name
-> FROM account a LEFT OUTER JOIN business b
-> ON a.cust_id = b.cust_id
->  LEFT QUTER JOIN individual i
-> ON a.cust_id = i.cust_id;

e Fomm e S [ - o +
| account_id | product_cd | fname | lname | name

e Fomm e S [ - o +
| 1 | CHK | James | Hadley | NULL |
| 2 | SAV | James | Hadley | NULL |
| 3] CD | James | Hadley | NULL |
| 4 | CHK | Susan | Tingley | NULL |
| 5 | SAV | Susan | Tingley | NULL |
| 6 | CHK | Frank | Tucker | NULL |
| 7 | MM | Frank | Tucker | NULL |
| 8 | CHK | John | Hayward | NULL |
| 9 | SAV | John | Hayward | NULL |
| 10 | MM | John | Hayward | NULL |
| 11 | CHK | Charles | Frasier | NULL |
| 12 | CHK | John | Spencer | NULL |
| 13 | CD | John | Spencer | NULL |
| 14 | CD | Margaret | Young | NULL |
| 15 | CHK | Louis | Blake | NULL |
| 16 | SAV | Louis | Blake | NULL |
| 17 | CHK | Richard | Farley | NULL |
| 18 | MM | Richard | Farley | NULL |
| 19 | CD | Richard | Farley | NULL |
| 20 | CHK | NULL | NULL | Chilton Engineering

| 21 | BUS | NULL | NULL | Chilton Engineering

| 22 | BUS | NULL | NULL | Northeast Cooling Inc.
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o

23 | CHK | NULL | NULL | Superior Auto Body
24 | SBL | NULL | NULL | AAA Insurance Inc.
e R fooooo o oo +

24 rows in set (0.05 sec)

10.4 (nononHuUTenbHO)

Paspa6oratiTe sanpoc, KoTopelil cdhopmupyer zHabop {1, 2, 3,..., 99, 100}.
(CoBeT: uCHoOJb3YHTE MEepPEeKpPeCTHOE COefUHEHNe KaK MUHUMYM C ABYMS
moxsampocaMu B 6s10Ke from.)

SELECT ones.x + tens.x + 1

FROM
(SELECT O x UNION ALL
SELECT 1 x UNION ALL
SELECT 2 x UNION ALL
SELECT 3 x UNION ALL
SELECT 4 x UNION ALL
SELECT 5 x UNION ALL
SELECT 6 x LINION ALL
SELECT 7 x UNION ALL
SELECT 8 x UNION ALL
SELECT 9 x) ones

CROSS JOIN

(SELECT O x UNION ALL
SELECT 10 x UNION ALL
SELECT 20 x UNION ALL
SELECT 30 x UNION ALL
SELECT 40 x UNION ALL
SELECT 50 x UNION ALL
SELECT 60 x UNION ALL
SELECT 70 x UNION ALL
SELECT 80 x UNION ALL
SELECT 90 x) tens;

Mhasa 11

111

IlepenumninTe caeAyOMIUA 3aIpPoC, HUCHOMB3VIONIHHA IPOCTOE BHIpaKeHUe
case, TakKuUM 06pa3oM, YTOOBI TOJMYYUTDH aHAJOTHYHEIE PE3YIbTATHI C ITOMO-
MIBIO BEIPAsKEHUI case ¢ mepebopoM BapuaHaToB. [lonkiTafiTecs cBeCTH K MU-
HUMYMY KOJHUYIECTBO OJOKOB when.

SELECT emp_id,
CASE title

WHEN
WHEN
WHEN
WHEN
WHEN

"President’ THEN "Management’

'Vice President’ THEN "Management’
"Treasurer’™ THEN "Management’

"Loan Manager’ THEN "Management’
‘Operations Manager’ THEN "Operations’
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WHEN "Head Teller’ THEN "Operations’
WHEN "Teller’ THEN "Operations’
ELSE "Unknown’
END
FROM employees;

SELECT emp_id,
CASE
WHEN title LIKE "%President’ OR title = "Loan Manager’
OR title = 'Treasurer’
THEN "Management’
WHEN title LIKE "%Teller’ OR title = 'Operations Manager’
THEN "Operations’
ELSE "Unknown’
END
FROM employees;

IlepenumninTe cIeAyOIIUEA 3aIIPOC TAK, YTOOLI Pe3yILTHPYIONINHA HAb0Op co-
JIePyKaj BCero ofHY CTPOKY U YeThIPe cToa0ma (110 OZHOMY AJIs1 KayKI0TO OT-
nenenusd). HazosuTe cTonbIbI branch_1, branch_2 U T. 1.

mysgl> SELECT open_branch_id, COUNT(=*)
-> FROM account
-> GROUP BY open_branch_id

S [ +
| open_branch_id | COUNT(x) |
S [ +
| 1 8 |
| 2| 7
| 3| 3|
| 4| 6 |
S [ +

4 rows in set (0.00 sec)

mysql> SELECT
-> SUM(CASE WHEN open_branch_id = 1 THEN 1 ELSE 0 END) branch_1
->  SUM(CASE WHEN open_branch_id = 2 THEN 1 ELSE 0 END) branch_2,
->  SUM(CASE WHEN open_branch_id = 3 THEN 1 ELSE 0 END) branch_3,
-> SUM(CASE WHEN open_branch_id = 4 THEN 1 ELSE 0 END) branch_4
-> FROM account;

Fommmm o Fommmm o Fommmmm o Fommmmm o +
| branch_1 | branch_2 | branch_3 | branch_4 |
Fommmm o Fommmm o Fommmmm o Fommmmm o +
| 8 | 7 3] 6 |
Fommmm o Fommmm o Fommmmm o Fommmmm o +

1 row in set (0.02 sec)
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Teneps, TpounTaB 3TY KHUTY, Bl JOJKHBI YBEPEHHO TPOABUTATHCA K IIPO-
(heccuoHATHHOMY BIaAeHUIO I36IKOM SQL. SI Habpascs cMeIoCTH U CIesa
KHUTY He IPOCTO 03HAKOMUTENbHOI, a 6omee raybokoii. ITosToMy HeKoTO-
PbIe U3 PACCMOTPEHHBIX TEM MOTYT IIO-TIPEKHEMY BLI3BIBATH OIIPE/IeJIEHHEIE
TPYAHOCTU. ITO XOPOIIO, IOTOMY YTO, IO-MOEMY, NOKYIaTh TeXHUYECKYIO
KHHUTY, KOTOPYIO MOYKHO TPOYUTATH BCETO OJWH pas, — Bce paBHO 4TO Opo-
caTh AeHbI'U Ha BeTep. Hajeioch, UTO BB OyJeTe MepeduThH BATh OTASIbHEIE
TJIABBI U IIPOJOJIMKATH SKCIEePUMeHTUPOBaThH ¢ npuMepoM Bl mo Tex mop,
ToKa He chopMuUpyeTe TBepAoe IpeAcTaBaeHne 00 OCHOBHBIX KOHITETIITUIX.

CJIe,Z[yIOLT.IHfI oIar aToro nNyTenreCTBruA 3aBHCUT OT KOHKDPETHBIX IJ;e.HefI, KO-
TOPEI€ BEI II€PE] cofoii craBuTe. 3a I'oabl paﬁOTBI s BCTpedaJICd ¢ MHOTHMHA
JIOIABMHA WU MOT'Y OPHE€HTHPOBOYHO Da3geJIUTH yuTaTeNed Ha CJIeayriimue
KaTeropuun:

e Brl nporpammucT (unu paboraeTe Hal AuUccepTanueil Ana TOJTyUYeHU
y4eHOH CTemeHU IO BEIUUCIUTEIbHON TeXHUKe) 663 UIu ¢ HeOOJIbIIUM
OpeaBapUTENbHBIM 3HAHHWEM TeOopHuH 0a3 JAaHHBIX U XOTHTE PACIIHPUTH
CBOM HABBIKW WU Bac OOIPOCHUJU IIOMOUYEL PasodpaThes € aclIeKTaMu
IpOEKTa, cBA3aHHEBIMU c BJI.

e Brl HEIPOTPAMMUCT, HO TOJYUYUIH 3aJaHue pa3paboTaTb IPOEKT cO3/a-
HUA OTYETOB UJIHA YIPaBJIeHUA UHTEIIEKTYANbHBIMA PECYPCAMU KOMIIa-
HUU, BOBMOXKHO, BKJII0YAadA YCTAHOBKY U aJMUHUCTDUPOBAHUE CEPBEDPA
BI (Business Intelligence — uHTeIIeKTyalIbHBIE PECYPCHI), TAKOTO KaK
Business Objects, Actuate, Microstrategy unu Cognos.

e Bpl cucTeMHBIHT AIMUHHUCTPDATOP U XOTHUTE PACIIPOCTPAHHUTHL CBOIO AedA-
TE€JIBHOCTh U HA aAMUHUCTPUPDOBaHUE BI[

e Brl Bragesen Majoro IpeANpUATHA, KOTopoMy Tpebyercsa Bl amsa or-
CIeKUBAHUS KJINEHTOB, MATEPUANTbLHO-TPOM3BOACTBEHHBIX 34IIaCOB, 34-
KAa30B W T. . UJIU HUCIOOJb3yeTe «KOPOOOUHOE» MPUNOKEHUEe W XOTHUTE
CO37aBaTh CIenualbHbIe OTUETHI.
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e Brbl He OTHOCHUTECH K BBHIMIEYITOMAHYTHIM KaTerOpUAM, HO KAKUM-TO 00-
pasoM Ha BallleM HOYTOYVKe (HaJeoch, 3To He pabouuii KOMIbIOTED) OKa-
3amach 0a3a TaHHBIX.

B zaBHCHUMOCTH 0 TOTO, KaKas N3 YKA3AaHHBIX KATETOPUH JIYUIIle BCEro OIu-
ChIBAeT Ballly CUTYAIWI0, BAC 3aUHTEPECYeT OJHA UJIN HECKOJIbKO CIeAYIO-
IUX TEM:

e VYraybnennoe msydenue SQL

e IIporpammupoBanue 6a3 TaHHBIX
e IIpoexTupoBaHUe 6a3 TaHHBIX

e HacTpoiika 6a3 TaHHBIX

e AIMUHHCTPUpPOBaHUe 6a3 TAHHBIX
¢ (CoszpaHue OTYETOB

I[aJIee B 9TOM IIPDUJIOKEHHUHU IIPEeJCTaBJE€HEBI BC€ 3TH TE€Mbl U IIPEAJIOXKEHEI
HEKOTODPbI€ HCTOYHUEKH, IOMOTAalOIINe OBJaAE€Th 9TUMHU JOIIOJHUTECJIBbHBIMHA
HaBbIKAMMU.

YrnyoneHHoe nsy4yeHue SQL

HeszaBucumo ot Barieil poau B OpraEu3anuu, Kak TO aAMUHUCTPATOD, IIPO-
TPAMMMUCT, CHEIUAJIUCT IO BOIIPOCaAM NPOUBBOAUTEIHHOCTU, COCTABUTEND
0TYeTOB UJH Aaxke paspaboruuk B, A7a TUYHOTO yeIexa 1 yeIexXa Baliero
TIpoeKTa HeT 6oJiee BayKHOTO HABHIKA, YeM BiajleHUe A3bIKOM SQL B coBep-
mieHCTBe. Bee Tak, HO JOBOJBHO CJIOXKHO IIOHATH, BJaJleeTe JU BBl A3BIKOM,
KOTODBIA BKJIOUYAET JUIIL I'OPCTKY KOMaHA (I MMEI B BUJY KaTeropHuio
SQL-BBIpakeHU# A1 paboThI ¢ JaHHBIMU, BKJIIOYAIONIYIO BEIPDAKEHUT Se-
lect, insert, update u delete). JIyumiuii cmocod onpeaenTh, OCBOUIU JIU BB
SQL, — mpoiiTi Kypc yraybaeHHOro uaydeHuda SQL UiIu mpoYyuTaTh KHUTY
I1s1 npodeccroranos. ITocie 5ToT0 6ONBITUHCTBO TOYYBCTBYET, UTO BOTIPOC
He HACTOJBKO XOPOIII0 3HAKOM, KaK 9TO IPEeACTABIIAIOCE.

BoT ueM BaM MO:KeT IOMOYb COBEPINIeHHOE BiIaJeHNe A3bIKoM SQL:

e IIporpaMMucThI, paboTarolue ¢ 6a3aMu JaHHBIX, B KOHEUHOM CUETe OT-
BEYAIOT 34 COOTBETCTBYIONIYVIO pean3aluio cOemupUKAUi TpoeKTa
U 3a OBIIYI0 TPOU3BOAUTENHHOCTh CUCTEMBI. JIydIliue IpOTrpaMMUCTEI
MOTYT cO3/aBaTh JIaKOHUYHLBIE U 3pPeKTuBHBIe SQL-BEIpasKeHUsd, Ipa-
BHUJILHO PeaJu3yIoNiue cruellnuKanuu IpoeKTa, He ITPUBOAA K Ipobe-
MaM IPOU3BOJUTEIHHOCTH.

e AnmunucrpupoBanne BJl 4acTo 06heIUHIET HECKOMIBbKO HABBIKOB, BKJIO-
yad IpoeKTUpOoBaHUe U peanusdanuio B, nporpammupoBanue Bl 1 Ha-
crpoiiry BJl. YTo6Gb! BBEITTONHATD MOBCEAHEBHBIE 3aJaUl aAMUHUCTPUPO-
BaHUA, aAMUHUCTPATOPHI JOJKHBI B COBEDPIIIEHCTBE BiageTh SQL-BeIpa-
SKeHUAMU YIIPaBJIeHUA CXeMOU JaHHBIX (TAKUMU KaK create table malter
index), a mpeBocxogHOE 3HaHUE SQL-BhIpaskeHuil A1a paboTH ¢ JaHHBI-
MU IIOMOXKET HaxXOAUTh HAWJIYUYIIINE PellleHUudA IIPU NPOEKTUPOBAHUMH,
I pOrpaMMHUPOBAHUU U HACTPONKE.
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e CoemmasuCTHI IO BOIPOCaM MPOMU3BOAUTEIbHOCTH, KaK IPaBUIIO, COTJIA-
MIaf0TCs, YTO GONMBITUHCTBO TPOOIEM TPOU3BOIUTENIHHOCTH 00y CI0BIIE-
HO MJI0XO0 TPOAYMAHHBIMU SQL-BhIpaKeHUIMU, a He HeJOCTaTKOM pe-
cypcoB cepBepa. OAHAKO IPU BOBHUKHOBEHUHU ITPOOJIEM € TPOU3BOIU-
TeIbHOCTHIO OOBIYHO TPOKJIUHAIOT CePBEP U 3aTeBAIOT AOPOTOCTOSIINE
U HeHY K Hble OOHOBJIEHUS 000PYAOBAHUA.

e Xoporo copoekTupoBanHaa BJl qomkHEa OBITH JOBOJIBHO OIPOCTOH B Ha-
BUTAIIUU, WHAYe Te, KTO ee peasusyeT, OyAyT denaTh omubrum. Yem
OoJIbITIe BHI 3HAeTe O TOM, KaK OyAyT M3BJIeKaThCs JaHHBIe U3 Baleii
B, Tem myunie OyAyT pellieHus, IPUHUMAaeMble BAMU Ha Talle IPoeK-
TUPOBAHUA.

ITpu yraybnernomM usyuerun SQL BB ocMeIuTech BHIATH 3a paMKH 6a30BO-
To A3BIKa, 3a/1eiCTBOBAB CIIeIIUATU3UPOBaHHbIe HHTepdheichl 1 HabopH KO-
mang. Hanpumep, Bamia peasnuzanusa SQL MoKeT TO3BOJIUTE FreHEPUPOBATH
nanuabslie B opmaTre XML (Extensible Markup Language — paciiupseMbli
SA3BIK PA3MeTKHN) IPAMO U3 3anpoca K BJl unu coxpaHaTh, IPOBOAUTE CHUH-
TAKCUYECKUNA aHANIU3 W U3BJIEKATh AoKyMeHTHl XML. Bama peanuszanusa
SQL MoskeT TaksKe BKJIUYATH CIENUANBHYI0 QYHKIIUOHAIBHOCTD AJIA XPa-
HUJUIN JAaHHBIX U 3alIPOCOB K MHTEJIEKTYaJbHBIM PECypcaM, TAKYIO KaK
BO3MOJKHOCTh PaHKUPOBAHUA (HAaIpuUMep: «TokKaxkuTe MHe 10 sydmmx
TTPOIaBITOB IPOIIIJIOTO rofa» ). KpoMe Toro, BaM MOKeT IOHAaAOOUTHCS B3a-
uMojeiicTBre ¢ 00beKTHO-OPHUEHTUPOBAHHBIME A3BIKAaMU IPOTPAMMUPOBA-
HUA, BKJIOYaA IPDUMeHEeHUEe CIeIUaNbHBIX KOMAaHM AJd XPaHeHUA, U3BJe-
YeHUS U CO3AAHUA 06beKTOB U KOJINMeKIuii 00beKToB. Hu ofHa 13 9TUX TeM
00BIYHO He paccCMaTpPUBAeTCA B O3HAKOMUTENbHBIX KHUTax mo SQL.

Cregymoliyue KHUTH IOMOT'YT [IePefTH Ha CIeAYIONINA YPOBEHD B U3YUYEHUH
SQL:

Camxeit Mumpa (Sanjay Mishra) u Anars Beionu (Alan Beaulieu) « Mas-
tering Oracle SQL», Second Edition, O’Reilly, 2004.!

IToxp Ho6ya (Paul DuBois) «MySQL Cookbook», O’Reilly, 2002.2

ITon Hunwscern (Paul Nielsen) «Microsoft SQL Server 2000 Bible»,
Wiley, 2002.

Mo:kHO TakKe TIPOHTH Kypc o6yUYeHUS B OJHOM U3 CIEAVIONINX YIeOHBIX
eHTPOB:

¢ Oracle University (kttp://education.oracle.com)
¢ Learning Tree International (http://www.learningtree.com)
e Microsoft Learning (learning)

e MySQL Training (training)

1 Camxkedt Mumpa, Anan Beionn «Cexpern Oracle SQL», mepeBoa 1-To usganus,
Cumsoa-Ilioc, 2003.

2 Iloaw io6ya «MySQL. C60opEHK perenTtoB», CumBoa-Iliioc, 2004.
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MporpammupoBaHue 6a3 paHHbIX

Ecnu BB TporpaMMUCT, JKeJalomui 700aBUTh K cBoeMY IpodeccroHalb-
HOMY 6arasKy yMeHHe OpPraHM30BBIBaTHb AocTyn K BJI, mayuenme SQL —
TOJIBKO OJAWH U3 KYCOUYKOB 5TOTO masja. HysKeH elle A3BIK IPOTPaMMUPO-
Bagua unu API, nozBonaroniuii cozgaBaTs ceancrl ¢ B]l u B3aumopeiicTBo-
BaTh ¢ Hell mocpeacTBoM KoMaHA SQL. MoskeT, BB yiKe paboraere ¢ sI35I-
KOM, 00JaJafoliuM STUMH BO3MOXKHOCTSIMM, 4 MOKET, BaM MOHAA00UTCA
mononHUTeNbHBIH API uam apaiisep. B Tabmn. D.1 moxasaHbl HEKOTODBIE
BO3MOKHOCTH, JOCTYIIHBIE B OCHOBHBIX A3BIKAX IPOrPAMMUPOBAHUS.

Tabruya D.1. Boamoxnocmu docmyna k¥ BJ]

fAsbik mporpam-| API Onucanue

MHPOBaHHA

Java Java Database Connectivity | HaGop muTepdeiicoB 115 B3aMMO-
(JDBC) meitcrBus ¢ BII. Heo6xoaum JDBC-

apaiiBep (peanusanusa MHTepde-
coB JDBC) npousBoguTens Baiei
B]l unu cTOPOHHETO IPOU3BOANTE-
A

C++ Oracle Call Interface (OCI) |Ha6op 6ubaunorexk C/C++ mgasa co-
equHeHU ¢ 0asoil taHHEX Oracle
M BHITIOJIHEHUA KoMaHa SQL

MySQL++ Ha6op 6ubamnorexk C++ naa coenu-
HeHua ¢ 0asoil ganEpix MySQL u
BRITTOJIHEHUA KoMaua SQL

RogueWave SourcePro DB | Ha6op 6ubamorex C++ naa coenui-
HeHMA ¢ 0Oasoil manHBIX MySQL,
Oracle nau SQL Server (8 ToM umc-
Jie) ¥ BHIIOJHEHUA KoMaHa SQL

Perl DBI Mogyas gaa moctyma kK MySQL,
SQL Server, Oracle u HecKoJab-
kuM apyrum CYBIl mocpemcTBoM
eInHOro HHTepdeiica

Visual C++ Microsoft ActiveX® Data Ha6Gop uuTepdeiicoB, mperocTas-
Visual C# Objects .NET (ADO.NET) JIAIOIINX CEPBHUCH AOCTyIIa K JaH-

Visual Basic HBEIM 14 naaTdopmul .NET

Bce nmpuBegennsie B Tabsn. D.1 A3BIKKM ITPOTPaAMMUPOBAHUS SIBJISIIOTCS SI3HI-
KaMmu obIrero HasHadeHus1. M BceM uM Ay goctyna ¥ Bl Hy»KeH JOTONTHU-
TeNIbHBIH ApaiiBep uiu Habop 6mbauoTex. OMHAKO €CTh APYTHE A3BIKU, Pa3-
paboTaHHBIE CIIEIUATIBHO AJsd padoTs ¢ B/l u BKJIOYaoNiue onpeeIeHHbIe
romaHaE SQL (kak MuEUMYM select, update, insert, delete, start transac-
tion, commit m rollback). B Ta6x. D.2 npuBeaeHb! HEKOTOPHIE U3 BTUX SA3BI-
KOB U OMMCAHBI CPEABI, B KOTOPHIX OHU padoTatoT.
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Tabruya D.2. Cneyuanu3upogantbuie A3blKU NPOZPAMMUPOSAHUA 603 OAHHbIX

SI3sik mporpamMmuposannd | PagpadoTunk Cpena BrIONHEHHA
PL/SQL Oracle Oracle Database

Oracle Application Server
Transact-SQL Microsoft SQL Server
SQL2003 Stored Procedure| MySQL MySQL Server (Bepcuu 5.0 u BrI-
Language me)
PowerBuilder Sybase Sybase EAServer

Kanenta gaa Windows u UNIX
PowerHouse 4GL Cognos PowerHouse Application Server
Progress 4GL Progress Software| OpenEdge Database

OpenEdge Application Server

ITocnenrue Tpu A3bIKa B Tabm. D.2 — 5To A3BIKK 0011Ier0 Ha3HAYEeHUS, TIPe.-
HasHaYeHHBIe AJS CO3MaHUs OMsHec-TPUIOKEHUi, a mepBble TPHU, Ipeao-
cTaBJsgeMble TpeMs cepBepamu BJl, paccMaTpuBaeMbIMHU B JaHHOH KHUTeE,
TTO3BOJIAIOT (POPMUPOBATH MOAYJIH CAEAYIOTITNX THUIOB:

XpaHumvie npouyedypot
N MeHOBaHHEIE IOAIPOrPaMME], IPDUHUMAIOIINE TapAMeTPHL.
Xpanumvie QyHrEUUUL

HWNmMeHoBaHHBIEe OYHKIINH, OPUHUMAIOIINAE TapaMeTphl ¥ BO3Bpamiaro-
miye 3HAYeHUe.

Tpuzzepwbt

Moayau, aBToMaTHYeCKU 3amycKkaeMble cepBepoM BJl mpu ompemeneH-
HOM COOBITHHM, HATPUMED YAaNleHUr JTaHHBIX U3 TOH UM UHOH TabIUIThI.

Tpurrepsl BBINOMHAIOTCA TOJABKO cepBepoM BJI, a xpaEUMEBIe IPOIEAYDPbHI
U QYHKIIUY BRIIOJIHAITCA B paMKax ceanca B]l TouHO Tak Ke, KAK KOMaH-
asl SQL. ITockonbKY XpaEUMBIE QYHKIITNU BO3BpAIIalOT 3HAUEHNWE, OHU MO-
TYT BBI3BIBaThcA U3 SQL-BbIpaskeHU BO BCeX CAYYAAX, II€ MOKET UCIONb-
30BaThCA CKAJAPHBIH moasampoc. Hma paborsl ¢ Oracle Database, SQL
Server uau MySQL meo6XxoauMo 06s13aTeIbHO 03HAKOMHUTHCSI € OJHOHM U3
CIeIVIONIUX KHUT:

Mbsiiaun @umniep (Maydene Fisher) u 1p. «JDBC API Tutorial and Refe-
rence», Third Edition (Yue6Hoe mocobue u cupaBounuk mo JDBC API,
3-e uamanue), Addison-Wesley, 2003.

Bunn Tamunsron (Bill Hamilton) «ADO.NET Cookbook» O’Reilly,
2003.t

1 Buaa lamuastoE « ADO.NET. CO0pHHUK perenToB Aad npodeccoHaIoB», CII6:
ITutep, 2004.
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Annurarop Hexapr (Alligator Descartes), Tum Banc (Tim Bunce) «Pro-
gramming the Perl DBI», O’Reilly, 2000.!

Crusern PetiepmTeiin (Steven Feuerstein) u Bunn IIpubsin (Bill Pribyl)
«Oracle PL/SQL Programming», Third Edition, O’Reilly, 2002.2

Ker Xengepcor (Ken Henderson) «The Guru’s Guide to Transact-
SQL», Addison-Wesley, 2000.3

TaxKe ecTb MHOKECTBO Yyu4ebHBIX KYpCcOB o mporpammupoBaunio BI. Ux
MOXKHO HAUTH B OAHOM U3 CIEAYIOMUX YU4eOHbBIX TeHTPOB:

¢ Oracle University (kttp://education.oracle.com)
e Learning Tree International (kttp://www.learningtree.com)
e Microsoft Learning (learning)

e MySQL Training (training)

NMpoekTnposaHue b/

Ecnu BeI HOBHYOK B SQL (a g mpeamosara, 4To 5TO TaK), TO CKOpee BCero
oyaere paboTraTh ¢ uMmeronmumucsa BJl, mo kpaiineii mepe, moHavany. OgHa-
KO eCJI¥ BBI TaK:Ke OTBedaeTe 3a paspaborky BJI ams cBoero mpoekTa, peKo-
MEeHYVIO He IPOCTO O3HAKOMUTHCS C KPATKUM 0030pOM NPOEKTUPOBAHUSA
u HopManusanuu B, TpuBeieHHBIM B IJIaBe 2, 2 PACCMOTPETH 3TOT BOIIPOC
6oJsee BEUMAaTe bHO. Ha caMoM fese eCTh HeCKOJIbKO Pa3HOBUAHOCTEH MO-
nenedt B, kakaada U3 KOTOPBIX UMEET CIIeI[UATbHOE Ha3HAUEHUE:!

Jlozuueckue modenu

O6BIYHO 5TO IIpeacTaBJI€eHNUEe BBICOKOI'O YPOBHA AeTaJIU3alluH Opranuaa-
OUH 1 CPpeabl, B ROTOpOfI OCYyIIeCcTBIIAETCA 0edATeJIbEHOCTD.

¢yHHIl{,u0HaJLbeL€ Mmodenu

OG6BIYHO 5TO IIpeacTaBlIeHe CpeJHero YypoBHA AeTaJlnu3aiu OTAEJIbHOTO
CEerMeHTa AeATeJIbHOCTH OPraHnu3aliii; KaK IIPAaBUJIO, UCIIOJIBE3YETCA B 10~
IIOJIHEHHUE K CHEIII/I(I)I/IRaIII/II/I IIPDOEKTAa.

Dusuueckue modeau
OO6BIYHO UCTONB3YIOTCA AA hopMupoBanusa BJI.

AnmuauctpaTopa B, BO3MOKHO, HHTEPECYIOT TOJBKO (DU3HUIECKHEe MOIe-
JH, TOTJa KaK JOTUYeCcKe MOJEeNH YACTO ABISIIOTCA cpepoii mHTepecoB Kop-
TTIOPaATUBHBIX apPXUTEKTOPOB (€CIW OPraHMBAINHN MOCYACTINBUIOCH UMETH
KOMAaHIy paspaboTKNU KOPIOPATUBHON apXUTEeKTODHI).

1 Annuratop Hdexkapt u Tum Banc «IIporpammupoBanue Ha Perl DBI», CumBou-
ILmsoc, 2000.

2 C. @ettepmrteitn, B. [Ipubnin «Oracle PL/SQL aas npodeccroranos», Ilutep,
2003.

3 Ken XengepcoH «IIpodeccrnoranbHoe pykoBoacTBO o Transact-SQL», ITutep,
2005.
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Kax 651 To HE 6B17T0, IpesKae 4yeM OpaThes 3a BRIpasKeHHUs create table, He-
06X0 MO CepPhe3HO IOAYMATE 00 UCIONb30BAHUN NHCTPYMEHTA MOJeIIPOo-
BAHUA AJA IOCTPOEHUA BUBYaANbHBIX Mojeneii. IIpu cospanum moaeneit B
00BIYHO UCIOJIB3YeTCs OJHA U3 ABYX METOJUK:

Modenuposarnue cyujnocmeil u céaseil ( Entity-relationship, ER)
HUcnonbayeTcsa NpakTUdeCKU UCKIOUUTENbHO A MogenupoBarusa BI.

Modenuposanue ¢ ucnonvb308aHueMm YHUPUUUPOBAHHO2Z0 A3blKA MOOEAUPO-
sanusa (Unified Modeling Language, UML)

YHUBepcanbHBIH MHCTPYMEHT MOIeJIUPOBAHUA AJA paspaboTKU 00h-
€KTHO-OPUEHTHUPOBAHHOTO IPOTPAMMHOTO 00eCIeUeHU .

Ecnu B]l npoekTUpyeTcsa KaK 4acTh IPOEKTa 0 paspaboTke 00 heKTHO-OPH-
eHTUPOBAHHOTO MTPOTPAMMHOTO 00ecTeueHn s, KOMaHa pa3paboTKU MOKeT
TpruodpecT WHCTPYMEHT MogeaupoBanuda UML aa1sa o6beKTHOTO MOAEIH-
poOBaHUs, YTOOBI MCIOJNB30BATE €r0 U AJA npoekTupoBanusa BJl. Eciu BB
BOJILHBI B BBIOOPE HHCTPYMEHTapusd, 0oJee IMONE3HBIM MOKeT 0Ka3aThbCd
OIUH U3 caeayoniunx ER-UHCTPYMEHTOB, CIOCOOHBIX (DOPMUPOBATDH MOJTHO-
dyarIUOHANbHEEIE cXeMbl B]l (BKI0Uaa TabJIUIIbI, OTPAHUYCHUST, HHICK-
CBI, IPEICTABJIEHUA U T. [I.) IO OAHOMY HaKATHIO KJIABUIITH:

¢ ERwin Data Modeler (ER-MmozenupoBanue)

e Computer Associates (hitp://www.ca.com)

¢ ER/Studio (ER-mozenupoBanue)

¢ Embarcadero Technologies (hittp://www.embarcadero.com)

¢ Rational Rose (UML-mozenupoBanue)

e IBM (http://www.ibm.com)

¢ Visio (u ER- mogenmupoBanue, u UML-mMogetupoBaHue)

¢ Microsoft (http://www.microsoft.com)

Huxe npuBegeHE! ABe X0poInue KHUTH II0 TpoeKTHupoBanuoo B :

Maiixn H:x. Xeprargec (Michael J. Hernandez) «Database Design for
Mere Mortals: A Hands-on Guide to Relational Database Design», Se-
cond Edition (IIpoexTupoBanue 6a3 JaHHBIX JJS OIPOCTBIX CMEPTHBIX.
ITpakTHYeckoe PYKOBOJACTBO N0 NPOEKTUPOBAHUIO PEJIANHUOHHBIX 0as
naHHBIX), Addison-Wesley, 2003.

Opux M:x. Heitoypr (Eric J. Naiburg) u Pobept A. Maxkcumuyk (Robert
A. Maksimchuk) «UML for Database Design», Addison-Wesley, 2001.!

1 9pux M:x. Heitbypr u Pobept A. Makcumuyk «IIpoekTupoBanue 6a3 TaHHBIX
¢ momoieio UML», Buasame, 2002.
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Hactponka 6a3 gaHHbIX

Hacrpoiira BJl — 510, 10 CyTH, UCKYCCTBO U HAaYKa BHIABJIEHUA U yCTPaHe-

HUA Y3KUX MECT IPOUZBOJUTEILHOCTH B:

e IlpunoskeHUAX, OpraEUsyoOMIuX JocTyn K B (SQL, 6JIOKMpPOBKHM, TpaH-
3aKITHAHN)

¢ (Cxemax B]I (npoexTupoBaHUe, NHAEKCAIIUSA, CETMEHTUPOBaH e TAGIINI)

¢ Cepsepax B]l (korEpUrypanusa cepBepoB, KyPHAJIUPOBaHUE, VIIPABJIE-
HUe COeINHEHUEM)

¢ J[ucKOBBIX MaccuUBaX, Ha KOTOPHIX xpaHATcd daiiner Bl (kordurypa-
nunu RAID, onpefeneHne «TOPAYNUX» TOUEK)

¢ KomnspioTepax, Ha KOTOPBIX pacnonaraiTca cepBepbl Bl (korbUrypa-
U OTIePaIruOHHOM cCUCTeMBI, (hafiIOBEIe CHCTEMBI)

¢ (Cerax, pacupoCcTPaHAINUX AaHHBIE Ha/c cepBepoB B]|

BroigBreHMe W ycTpaHeHHe Y3KHMX MecT B 000DYAOBAHUU UM IPOTPAMMHOM
obecedueHU M TAKOH MUPOKON HOMEHKJIATYDHI MOKET IOKa3aThCs IyTaroie
cIoXKHON 3amadeii, HO OOJbITaA 4acTb pabOTHEl OOBIYHO COCpeNOTOUYeHa Ha
cxeme BJl u a3pike SQL, KOTOPBIH UCHONB3YETCA NPUJIOKEHUAMU AJIA JOC-
Tyna K BJl. 9To HUKaK He IpeyMEHbIIAeT 3HAYNMOCTH KOH(MPUTIYPUPOBaHUSA
OneparuoOHHON CUCTEMBI, YCTAHOBKU U KOHOMUIypUpoBaHUA cepBepa B]I,
a TaKyKe KOMIIOHOBKM PECYPCOB JaHHBIX B JUCKOBOM MAacCUBe, HO cxeMbI B
U UCTOJNB3YEeMBIH AN gocTyma K HUM SQL — ropasgo 6ojyee THHAMUYHBIE
KOMIIOHEHTHI CUCTEMBI, T. €. YUPEBATHI GOJIBIIIUM KOJIHUUYECTBOM IPO6IEeM.

Byap BBI mITATHBIN CHEUATIUCT II0 BOIPOCAM IPOUZBOJUTEIBLHOCTH, IIPO-
rpammuct BJl nnu agmuauctparop BJl, B Kpyr BaIieil oOCHOBHOH AeATENb-
HOCTH I10 HaCTPOUKe BOUAYT:

¢ IIpocmoTp miaHa BeIOJAHeHUA SQL-BrIpaskeHul 114 noucka HeddheK-
TUBHBIX MOMEHTOB

e PaspaboTka cTpaTeruii WEAEKcAUN AJA obecmedeHUA >PPEKTUBHOTO
JOoCTyma

e JlopaboTka mau mepenuckiBanue SQL-BHIpakeHUH ¢ MeJbi0 TOBIUATH
Ha BBIOOD NJIaHa BHIIOJNHEHUA

Kar ymomuHasoch B riaBe 3, Kaskaada BJl BKJIOYaeT KOMIOHEHT IIOJA Ha-
3BaHUEM ONMUMUIAMOP 3ANPOCOE, 3aJaduedl KOTOPOTro ABJIAETCA BBHIUUCTE-
Hue SQL-BEIpaKeHWH 1 BBIOOD 5(h(heKTUBHOTO IYTH AOCTYIIa K mHpOPMA-
OUOHHBIM PECYDCaM JAJIA AOCTHUIKEHUA KeJaeMblX Pe3yJIbTaToB. Pe3yasTaT
paboTHl ONITUMU3ATOPA — NJAH 6biNOJHEHUA, TOKA3BIBAIONINE, KaKkue pe-
CypCHl B KAKOM MOPAAKE HUCIOJb3VioTcsa. Kaaas us tpex B, obey:xaae-
MBIX B KHUIe, BKJIOYAeT WHCTPYMEHTHI HNOJYYEeHUA W IPOCMOTpA IMJaHa
BHITTONTHEeHUA SQL-BhIpakeHunsi. BaM moHaZ00UTCA HAYYUTHCS TeHEPUPO-
BATH U PacIIU(pPPOBBIBATE IIJIAHKI BEITIOJIHEHUA AJA cBoeit BJI.

ITpocTo 4TOGH! AATh BAM MOHATH, O UM UAET PeUb, IPUBOIKY CO3MaHHBIHN
MySQL nnaH BRIIOJHEHUS AJA 3alIpOca, OPTAHUI3YIOIIETO AOCTYI K ABYM
TabIuIam:
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mysql> EXPLAIN SELECT ¢.fed_id, a.account_id, a.avail_balance
-> FROM account a INNER JOIN customer ¢
-> ON a.cust_id = c.cust_id
-> WHERE c.cust_type_cd = "I' \G
KKK I IR KK IR KX kIR Kk kkkxkkokkkk |, [OW % %Kk % % % % % % % % &k % % % % &k % % % % %k % % % % %
id: 1
select_type: SIMPLE
table: ¢
type: ALL
possible_keys: PRIMARY
key: NULL
key_len: NULL
ref. NULL
rows: 13
Extra: Usingwhere
KKK I I KKK IR KKK KKK K kIR Xk kokkkk D, [OW % KKk d ok Kk KKk ok Kk kK K Kk Kk Kk Kk K Kk Kk K K K
id: 1
select_type: SIMPLE
table: a
type: ref
possible_keys: fk_a_cust_id
key: fk_a_cust_id
key_len: 4
ref. bank.c.cust_id
rows: 1
Extra:
2 rows in set (0.00 sec)

Yro6B YBUAETH NJIAH BHITOJHEHUA STOTO 3alIpoca, s IPOCTO ITOCTABUJ IIe-
pel BeIpasKeHuneM select KI0UeBoe CJI0BO explain (00bsICHUTE), T. €. CepBep
TOJIYYUJI KOMAaHJY IIOKa3aTh IIJIaH BBINOJHEHUS, a He DPe3yJIbTUDPYIONIui
Habop sampoca. Ilman BKIouaeT ABa srama. IlepBrIif TOKa3kIBaeT, Kak 6y-
JIeT OCYINIECTBIATEHCSA HOCTYI K Tabauie customer (BBHIMOMHSAETCS AOCTYI KO
BCEM CTPOKAaM, MOCKOJBKY CTOJOeI cust_type_cd He mMeeT uHAEKca). Bro-
poil moKaskIBaeT, Kak OyAeT opraHm30BaH AOCTYI K Tabauie account (mo-
cpeJcTBOM BHeITHero KJafoda fk_a_cust_id). @opMupoBanue u pacnudpos-
KA [JIaHOB BHINOJHEHUA He ABIAETCA IPeIMETOM PACCMOTPEHUS AJIA BBOA-
HOU KHUTH 10 SQL, mo3TOMYy B KOHITE AaHHOTO pasjesya IPUBEAeHBl UME0-
muecs MCTOYHUKU (KHUTH U ydeOHble Kypcbl). Takike B mpojaske ecTb
HECKOJIbKO 3aMeUYaTeJbHBIX HHCTDYMEHTOB, KOTOPBHIE IOMOTYT CTPOUTH,
BBIYHUCIATH U HacTpauBaTh SQL-BrIipaskeHusa. BoT HEKOTOpRIe U3 HUX:

¢ Quest Central for Oracle u Quest Central for SQL Server

* Quest Software (http://www.quest.com)

e Embarcadero SQL Profiler

¢ Embarcadero Technologies (hittp://www.embarcadero.com)

¢ Oracle Enterprise Manager Tuning Pack
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Oracle Corporation (kttp://www.oracle.com)

MoskHO TOpPEeKOMEHJOBATH HECKOJIBKO XOPOINMUX KHUT II0 HACTPOHKE IIPO-
usBoAuTeNnbHOCTA SQL:

Tomac Kaiir (Thomas Kyte) «Effective Oracle by Design», McGraw-
Hill Osborne Media, 2003.*

K»spu Munncan (Cary Millsap) u T:xedd XonsT (Jeff Holt) «Optimiz-
ing Oracle Performance», O’Reilly, 2003.2

M:xepemu 3asogusiil (Jeremy Zawodny) u lepex Bamnunr (Derek Ball-
ing) «High Performance MySQL» (BricokonpousBoauTeabHbIH MySQL),
O’Reilly, 2004.

Kern Urrnasx (Ken England) «Microsoft SQL Server 2000 Perform-
ance Optimization and Tuning Handbook» (CipaBoYHUK IO OITHMU3Aa-

WU OPOU3BOAUTENLHOCTH U HacTpoiike Microsoft SQL Server 2000),
Digital Press, 2001.

Tak:xe ecTb MHOTO KYPpPCOB IIO Hac'rpofz'me IIPOMU3BOOAUTEIBHOCTH, IIPEAOC-
TaBJAAEMBIX CIC€AVIOIITNUMA y‘IeﬁHBIMI/I OeHTpaMu:

Oracle University (http://education.oracle.com)

Learning Tree International (http://www.learningtree.com)
Microsoft Learning (learning)

MySQL Training (training)

AJpMUHUCTpUpoBaHUe 6a3 JaHHbIX

A,Z[MI/IHI/ICTPI/IPOBaHI/Ie BI[, Ha caMOM jgeJjie, — MHOT'OI'paHHAasdA 3agada, KOTO-
pasg MOXKeT BKJIIYATh 4YTO YIOAHO UJIN BCE U3 IIEPEYHUCII€EHHOT'0O HHUXKeE:

YcranoBka u KouGuUrypuposanue cepsepa Bl
IIpoexTupoBanue B]]

ITporpamMmupoBanue BJI, ocobeHHO XpaHUMBIX TPOMEAYDP, DYHKITHI
U TPUTTEPOB

Cucrema bezonacHocTu B
PezepBHOE KOIUPOBaHNE U BOCCTAHOBJIEHUE

Hacrpoiika npousBoAUTEIEHOCTH

Opranusanuy DOKPYyIHee MOTYT HAHATH OAHOTO MU HECKOJbKUX CIemua-
JUCTOB B KaKA0I M3 BBINNIEYIOMAHYTHIX obiracTeil, a 6osiee MeJIKHe YacTO
0XKHUIAIOT, YTO CO BCEM STUM CIIPaBUTCS oAuH agMubucTpaTop BI. Ecau BeI
OyaeTe 3aHUMATHCA MPOEKTUPOBAHUEM, IPOTPAMMHUPOBAHUEM M HACTPOIi-
Koif, moKany#cra, 03HAKOMBTECH CO CIUCKAMU UCTOYHUKOB, TPUBEAeHHBI-

Tomac KaiiT «3ddeKTUBHOE NpoeKTUpoBaHMe npuiaoxkeHuit Oracle», Jlopwu,
2006.
Kospu Munncan «Oracle. OnTUMHsanusa NpousBOAUTEAbHOCTH » , CiMBOa-IL1I0C,
2006.
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MU B OpeAbIAYIIUX pasfenax. OqHaKo Bce agMuHHCTPaTOphl Bl HOTKHBI
TTPOYUTATH 0OIIHe KHUTH IO aAMUHUCTPHUPOBAHUIO U IPOHTH KYPCHI, YTO-
ObI TpodeccroHaIbHO OBNALETh 6a30BEIMU HAaBBHIKAMM a MU HUCTPATODA, Ta-
KUMU KaK yCTaHOBKA U KoHurypupoBarnue Bll, codmpanue nmosb3oBaTeseit
U Ha3HadYeHUe IPUBUJIETUH, CTPATETUU PE3EPBHOTO KONUPOBAHUA U BOCCTA-
HOBJIEHUS, (POpMUPOBaHUE cXeM. KEIle OJUH OCHOBHO! UCTOUYHUK JIJIA aAMU-
HUCTPATOPOB — CIIPABOYHOE PYKOBOACTBO 110 SQL Ay UCIONIB3yeMOTO CEP-
Bepa BJI, rae npuBeneH cuHTakcuc SQL-BEIpaXkeHUN yIpaBJIeHUA CXEMOH,
TAKUX KaK create index m alter table. CaMmble monyaApHBIE CIPABOUYHUKHU:

Kerun Jloyau (Kevin Loney), Bob6 Bpuna (Bob Bryla) «Oracle Database
10g DBA Handbook» (CnpaBouruk agmunuctpaTopa Oracle Database
10g), McGraw-Hill Osborne Media, 2004.

«MySQL Administrator’s Guide» , MySQL Press, 2004.!

Ouronu Cexselipa (Anthony Sequeira), Bpa#iag Axgepman (Brian Al-
derman) «The SQL Server 2000 Book», Paraglyph, 2003.

Tarx:xe ecTr Macca KYPCOB IIO0O aAMHUHUCTPDHUPOBAHHUIO, IIPEAOCTABJIAECMBIX
CIeAYIIOIuMNI y‘IeﬁHBIMI/I OeHTpaMu:

¢ Oracle University (kttp://education.oracle.com)
¢ Learning Tree International (http://www.learningtree.com)
e Microsoft Learning (learning)

e MySQL Training (training)

dopmupoBaHue oT4eTOB

Ecnu BB oTBedYaeTe 3a paszpaboTKy 1 GopMuUPOBaHME OTUYETOB AJIs CBoeH op-
TaHUB3AIlIUU, BOT BA CAMBIX Ba)KHBIX HaBBIKA, KOTOPBIE CTOUT TPUOOPECTH:

e 3HaHHNe BO3MOKHOCTeH MeXaHMW3Ma CO3daHUuA OTUETOB, UCIIOJNB3YEMBIX
B Bame# opraoms3anmumn

¢ BiajgeHue B coBepIlleHCTBe peanusdanueir SQL, UCI0I63yeMOTO BallluM
cepBepoMm B

XoTs 60IBIINHECTBO MHCTPYMEHTOB CO3aHUA OTUYETOB IPEeTeHAYeT Ha Gop-
mupoBanue SQL Ha 6aze BU3YAJIHLHOTO IPEACTABICHUS 0TUETA, HACTOATENb-
HO PEKOMEHIYI0 UTHOPHUPOBATH 5TY BO3MOMKHOCTH M CAMOCTOATEIHHO CO3-
JaBaTh SQL-BHIpakeHUs AJA BCeX HeTPUBUANbHBIX OTUYETOB. B sTOM ciy-
yae BBl TOYHO OyAeTe 3HATh, UTO OTIpaBisaeTcs cepBepy B, u BmocaeacT-
BHUU CMOKeTe JIydIie IOAAePKUBATh U HACTPAUBATE OTUETHI.

HexoTopble MeXaHM3MBI CO3JaHUA OTUYETOB JOCTATOYHO IMOKM B OTHOIIE-
HUW TOJYYEeHUs MJAaHHBIX NI OTYeTa, HO MHOTHE MHCTPYMEHTHI TpeOyIoT,
4TOOBI BCEe AaHHbBIE OJHOT0 0TYeTa OBLTU CPOPMUPOBAHEI TOCPEICTBOM OJHO-
ro sampoca. ['nmybokoe monuManme SQL, ocobeHHO moasanpocos (riasa 9),

1 «MySQL. PykoBoacTBO azMUHHUCTPaTOpPa», Buabame, 2005.
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omnepanuii paboThl ¢ MHOXKecTBaMu (r1aBa 6) 1 yciaoBHOI Joruku (rarasa 11),
TIO3BOJIUT CO3JJaBaTh ropasno 060Jee N3OMIPEHHEBIE OTUETEI.

Cpe,Z[I/I XOPOIMHNX KHHUT IIO0 COCTABJIEHHNIO OTYETOB MOXXHO Ha3BaTh:

ITurep Bnsxbepr (Peter Blackburn), Yunbam Bor (William Vaughn)
«Hitchhiker’s Guide to SQL Server 2000 Reporting Services» (Pyxo-
BOACTBO Mo cay:kb6am orueToB SQL Server 2000), Addison-Wesley,
2004.

Curau Xaycon (Cindi Howson) «Business Objects: The Complete Refe-
rence» (Business Objects. ITomrroOe pyxoBoacTBO), McGraw-Hill Osbor-
ne Media, 2003.

Heiin @urnaxepanssn (Neil FitzGerald) u ap. «Special Edition Using
Crystal Reports 10» (McomonnzoBanue Crystal Reports 10. Cnemuans-
Hoe uaganue), Pearson Education, 2004.
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CmMBoObI

() (cxobxu), orenka ycaoBui, 73
+ (kouKaTeHanus), oneparop, 127, 133
’ (anocTpodsr), 124

A,C,D,G

ANSI (HanuoHa1bHBIA HHCTUTYT
cranpaprusanuu CIIA), 19
CHHTAKCUC COeAUHeHUA, 95
CLOB (Character Large Object — 6oub1roit
CHUMBOJIBHBIN O0'BEKT), THII JAHHBIX, 32
Configuration Wizard, sanyck, 28
Daylight Savings Time, nqexperaoe Bpems,
140
GMT (Bpems no I'purBuuy), 140

M

MySQL
YCTAHOBKA, 27
BoIpaxenue select
670K into outfile, 263

HHACKCHI, BCTABKA, 241
onucanue, 24
YIIOPAAOYCHHBIC OOHOBICHUA S

u ygaJjenusi, 267-268
yacoBble mosca, 142

N,O,S. U

NULL, snauenus
arperartubie pyurnuu, 160
BBLIPpAMKeHU case, 228
onucanue, 40
duaprpamnusa, 86—89
Oracle Text, uacrpymenr, 247
SQL, ortncanue, 19-24
UTC (yuusBepcanbHOe ri1o6aibHOe BpeMs),

141
A

aBTOIIpHpAaIeHue, 43
arperartasie GyHKIun, 154—-161

count(), 155
arperamnus, ceJieKTuBHasA, 222
agmuHucrpupoanue B, 298
aAPryMeHTHI

Goubiie myisa, 133

OJHOAPIYMEHTHBIE YK CJIOBbIe PYHKIINH,

135

dyurnusa truncate(), 138
apudMeTHIECKHe OIIepaTopsl, 135
aToMHLIC yackl, 141

b

6a3bl JAaHHBIX
ER-guarpammer, 257
MySQL, 25, 27
agMUHACTPUPOBaHKe, 298
mocryir, 292
ecTecTBCHHLIC coequnenus, 212—-214
uHAeKCEl, 240—-251
MHOI'OIoJIbL30BaTeaLCKue, 230
HacTpoiika, 296
HePeIAIHNOHHbIe CUCTeMbI, 14
orpannuenus, 251-256
omupenerenue, 13
mporpaMMupoBanue, 292
IpoeKTHUpoBaHue, 294
PeJISIIHOHHbIe MOAEIH, 16
TePMUHOJIOTHA, 18
TpaH3aKkmuu, 232—-239
Xxpanenue, 14
SA3BIKH IIPOTPAMMUPOBAHMSI, 292
fanxoBcKasa cxema, 49
6e33HaKoBEIC JaHHEIC, 33
6e30aCHOCTE, HHCTPYMEHT KOMAH JHOR
crpoku mysql, 28
6esonacHnie onubKu, 48
6uTOBLIC UHACKCEI, 246
6roKu
from, 59-63
group by, 65
having, 65
into outfile, 263
limit, 259



302

AndaBUTHbIN yKa3aTenb

order by, 45
coyeranue ¢ limit, 260
select, arperarusie Gyuxnum, 154
where, 63-65
YCJIOBUS I'PYIIIOBOM QUIBTPALIUH,
165
YCJIOBH S, OLIeHKA, 12—TH
3ampocsl, 54—59
BRIIOJIHEeHHKE 6e3 6710K0B, 29
6ioxupoBanue, 231
61oKkmMpoBKa, 230
B3auMOOJIOKUPOBKH, 235
3amucu U yTenusi, 231
60/IbII0I CUMBOJBHBIA 06BbeKT (clob), 32

B3auMOOJIOKUPOBKH, 235
BHUCOKOCHEIC Irognl, 149
BHeIIHKE Koy, 17, 19
ER-guarpammer, 257
HecylecTByionue, 47
orpanmyenus, 41, 251
peKypcuBHsie, 102
BHeIIHUe o0beguaenusi, 94
BHeIIHUE coeaunenusi, 195-205
peKypcuBHbie, 203
CpaBHEHHE JeBOCTOPOHHUX
U IIPAaBOCTOPOHHHUX, 199
Tpexcropounue, 201
YCJIOBHAS JOTHKA, 216
BHYTpeHHUe 06besuHennst, 90
BHYTPEHHUE coefuuenus, 93
BO3BpaIleHUe
marel, 147
OZHOTO cTOJOIA, IOA3aIPOChl, 171
crpoxu, 149
yucaa, 150
BpeMeHHbIe faHuble, 34—36
npumenenue, 140-142
paborac, 147-151
cospanue, 142—-147
BpeMs
BCceMupHoe, 141
KOHPUIYpaIKsa 4acoOBBIX IOSICOB, 140
no 'punsuuy (GMT), 140
BCTABKA
NAHHDLIX B Tabauunl, 42
UHACKCHI, 241
uHTepBasbl, 147
KJIOYEeBLIe ¢Ja0Ba, H8
IICeBAOHUMEI CTOJI0II0B, 56
BCTPOEHHLbIE GYHKIHH, 135
BoIpaxkenusd select, 56
crpoxu, 127
yucjaossie, 135

BBIGOD
MeXaHW3MbI XpaHenus, 237
TeKCTOBLIC TUIILI, 32
BBIIIOJIHeHHE
3amnpocsl, 5b1-53
6e3 610K0B, 29
TpaH3akmuu, 232—-239
YCJIOBHAS JIOTHKA, 216
BEIpa)KeHue case, 218—-229
BBIPAMKEHUS
case, 218-229
create table, 39
insert, 43
update, coueranue c, 265
3Havyenus, 44
select, 55
6i0KHM 3ampoca, 54—59
pacmiupennsi, 259—-265
update, coueranue c insert, 265
arperatuble GyHKIUNH, 159
IPyHIIMpoBKa, 163
st paboTel ¢ JAHHBIMA, 9
Kjaaccol, 20
063op, 9
obJsiacTs BuguMocTu, 168
moa3anpocsl, 168
KaK regepaTopsr, 190
HecBa3anune, 170-179
npumenenue, 183—193
cBA3anHLbIe, 179-183
TUIEL, 169
nouck, 83
yCTpaHeHHue HeImoJIagox u, 46
peryiaspHble, IpUMeHeHne, 85
COPTHUPOBKA, 69
CcXeMbl, co3fganue, 38
YCJIOBH S, co3nanue, 75

r

rpynnupoBkra, 1563-155
arperatabie GyHKIUH, 156-161
BbIpaKeHus1, 163
obobmrenusa, 163
IO HeCKOJIBbKUM cTobmam, 162
o ogHOMY cToJbmy, 161
moa3anpockl, 188
CpaBHEHUE HEeSBHBIX U SBHBIX I'PYIIIL,

156
¢uabrpanud, 165

IPYIIIBL

dopmupoBanue, 161-165

a

JaHHbIe ¢ GOJILIIUM U MAJIbLIM
KapouHaJIbHBIM YrcaoM, 246—247
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JaHHbIe co 3HaKoMm, 139
marta u Bpems, 34
marel, 35
BO3BpalneHue, 147
KOMIIOHEHTbI, 142—-143
HeeCcTBUTEeIbHBIE ITpeobpasoBanusi, 48
npeobpas3oBaHusd CTPOKH B AaTy, 144
cosmanue, 145
dopmarupoBanue, 35
IeKAapTOBLI IPOU3BeAeH s, 92
IIepeKpecTHLIe coequHenus, 206—-212
IeKpeTHoe Bpemsd, 140
JeCATUYHBIE TOYKHY (YUCIOBBIE THIILI
IaHHBIX), 34
nuarpammsel ER (cymmHocTel u cBsazeit), 257
AUAIA30HEI
crporu, 80
yeaoBus, 717
LOCTYII
6a3nl JAHHBIX, 292
TpaH3aKuu, 232-239
AyGaupyonyue 3HaYeHU A
omepaTopsl obbeguHeHns, 113
CTPOKH, YHUUYTOMKEHUE, BT

E

ecTecTBeHHLIC coequnenusa, 212-214

3

3aBepIlIeHre TPAH3AKIINHA, 235
3arpysKa JaHHBIX 4acoBoro nosca MySQL,
142
3aMEeCTHUTE/IN, YACIOBLIE /151 CODTUPOBKH,
70
3amnmch, 19
3aI10/IHeHHEe
cronbuos tuna datetime, 144
CcTOJIOIIOB, CO3aHNe CTPOK, 123
rabuaun, 42—-45
3a1Ipocsel, b1
610K, 54—59
from, 59-63
group by, 65
having, 65
limit, 259
order by, 66—70
where, 63—-65
BEIIOJIHEeHHKE 6e3 6710K0B, 29
BBIIOJNHeHUE, 51-53
rpynnoupoBKa, 1563-155
uHAeKenl, 240—-251
KOHTPOJb Bepcuii, 231
mMHOromoab3oBarensckue B, 230
o6 be JUHeHU A

PEKYPCHUBHEIE COeTUHEeH s, 102
npeacraBaenus, 60
pamxupymoiue, 262
coeguuenus, 90-97

BHOmHue, 198

ecTecTBeHHEIe, 212214

mepeKpecTHrIe, 206

Tpex uiu 6osee Tabaui, 97-102

ycaoBus, 105

5KBU-/HEOKBUCOE[UHEHUS,

103-105
cocTaBHbIe, 112
IpAaBUJIA IPUMEHEHU ONepanuit
¢ MmHOKecTtBamu, 118-121
YCJIOBHAS JIOTHKA, 216
BEIpA)KeHue case, 218—-229
3aIIyCK
Configuration Wizard, 28
BO3MOKHOCTH ABTONPHUPAITeHN A, 43
TpaH3aKIuu, 233
3HAYEHUS
insert, Boipa)kenue, 44
null

arperatueie Gyurmum, 160

BBIpAKEHU case, 228

onucanue, 40

uabTpamnusa, 86—89
npeobpasoBanue, 151
cTOI6IIBI, IIOUCK U YCTPAHEHIE

HEmoJanoK, 47
YHUKAJbHBIE, IIoAcYeT, 158

n

HepapXHH C OJAHUM U HECKOJbKUMUA
popureaamu, 15—16

uepapxuyeckue cucremsl BJ1, 14
H3MEeHeHHe

JAHHBIX C IIOMOLIBLIO YCJIOBUM PABEHCTBA,

77

3aMpOChl, BHYTPEHHUE COeqUHeHMs, 93
uHACKCH, 240-251

6urosnie, 246

Mogubpuramus, 250

Ha ocuoBe B-gepesa, 245

OrpaHuYeHus, 252

IO BCeMY TeKCTy, 247

npuMeHnenue, 247

IPOCMOTP, Komanzaa show, 242

cosganue, 241

cocTaBHbIe, 244

TUNLL, 245

ynagenue, 243

y3Jbl, 245

YHUKAJbHBIE, 243
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HHCTPYMEHTEI
Oracle Text, 247
YTUJIUTA KOMAHIHOK cTpoxku mysql, 22
create table, Berpaxkenne, 39
npuMeHeHue, 28
MHTePBAJILI
BCTaBKa, 147
TUNLL, 147
HUCTOYHUKU, 289
6a3bl JAHHBIX
agMAHHCTPUPOBaHUe, 298
HACTpoOiika, 296
mporpamMmmupoBanue, 292
mpoeKTupoBanue, 294
¢GopMHUpPOBAHKE OTYETOB, 299
yraybaennsiii SQL, 290
UCTOYHUKY AAHHBIX
moa3amnpocsr, 184

K

KAaBBLIYKH, BHYTPH CTPOKH, 125
KAaCKAaJHbIe
obuoBiaenusi, 254
orpanudeHus, 253
KJABHATYPbI, CIeIIHAIbHLIE CHMBOJIBI, 125
KJIacChl, BeIpaxkenus, 20
KJIIOYEBLIE CJI0BA
distinct, 58
select, 58
BCTaBKAa, b8
KJIIOYHA
BHemnnue, 17
ER-guarpammer, 257
HeCyIIecTBYIoue, 47
orpannyenus, 41, 251
pexypcuBubie, 102
mepBUYHBIE, 16
HeYHUKAJIbHEIE, 47
orpannyenus, 39, 251
cocraBHbIe, 17
Koan, E. ®., 16, 19
KOMAaHALI
commit, 232, 235
replace, samernenue, 266
rollback, 232, 235
show, ungexcer, 242
KOMOMHHPOBAHNE HeCKOJLKO Tabaum, 112
KOMIIOHCHTEI
marel, 142, 143
dopmars! gar, 35
KOHTPOJIb Bepcuid, 231
KoHUrypammusa
6assl ganasix MySQL, 28
Ha60PbI CHMBOJIOB II0 YMOJIYAHKIO, 31

n

JIeBOCTOPOHHUE BHEIITHNAE CoeauHeHns1, 199
JACTLS, 245

JIATEePAaJbl, 55

JorHYecKue Mmonenu, 294

M

Macrep KOHQUIyPaIlni, 3aIycK, 28
macurtab (THIIBI ¢ IUIABAIOIEH TOYKOIT), 34
Meragannnie, 21
MeXaHHu3MbI XPaHeHudg, 231

Archive, 237

BDB, 237

InnoDB, 237

MEMORY, 237

Merge, 237

MyISAM, 237

NDB, 237

BBIOOD, 237
MHOro6aiTOBEIe HAGOPEI CHMBOJIOB, 30
mHoromnoas3oBarensckue BT, 230
MHOYKeCTBa

HelepeK puIBamIuecs, 115

o63op, 108-112

omeparopsl, 112-118

IpaBUJIa IPUMEHEeHU OIIePaIiuii,

118-121

Mozudpuranusa

HHICKCOB, 250

rabaun, 42—-45

H

Ha60P CHMBOJIOB AHIVIMUCKOTO A3bIKA, 30
Ha60PBI CUMBOJIOB I10 YMOJIYAHHAIO,
onpeznenenue, 31
HacTpolika 6a3 FAHHBIX, 296
HanuonaipbHBIA HHCTATYT CTAHAAPTHAIAIUI
CIIIA, 19
HeAelCTBUTEeIbHEIE IIPeo0pasoBaHUs
INAHHbIX, 48
HeIlePeK PhIBAIOINMEeCS MHOMKecTBa, 115
HeIIPOLe Ay PHbIC A3BIKH IIPOrPAMMMPO-
Bauus, 21
HePeJsAIUOHHLIe CUCTeMbBI 043 JaHHBIX, 14
HeCBs3aHHbIe Ioa3apocsl, 170—-179
HECKOJIBLKO CTOJIOII0B
UHICKCDHI, 244
moa3anpocsl, 177
HECKOJILKO TabIuI]
3amIPOCHI
PEeKypPCHUBHEIE cOeguHenns, 102
coegunenus, 90-97
Tpex uiu 6osee Tabaui, 97-102
ycaoBus, 105
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9KBH-/HeskBUcoeguuenus, 103—-105
omepaTopsl obbeguHeHns, 112
ynanenue/obHoBiIeHue, 269-271
HECKOJIBKO yCJIOBUH, cKOOKH (), 73
HEeCYIIeCTBYIOITHe BHEeIIHWe KIo4yn, 47
HeYHHKAJbHbIe IePBUYHbIe KJI04Yn, 47
HeskBucoesunennsa, 103—105
HesBHbIE IPyInbl, 157
"HopManauaanusi, 18, 37
HYJIb,

aprymeHTsl 60JbIme, 133

omubKH AesieHnus HA HYJIb, 226

o

006J1aCTHh BUAUMOCTH, BbIpAKeHud, 168
06HOBJICHAS
NAHHDLIX TabauIl, 45
Kackajgunle, 254
HeCcKOJBLKO Tabiul, 269-271
YIIOpsigoYeHHbIe, 267-268
yCJIOBHBIE, 227
06001menus, rpynmIuposKa, 163
obbesunenus, 109
9KBU-/HesKBucoeaunenus, 103-105
orpaHu4enus, 39, 251-256
BHeILIHHuEe KJouyu, 41
HHACKCHI, 252
Kackajgusle, 253
IepBUYHBIE KIOYH, 39
IpoBepoYHbIe, 39
cosmanue, 252
YHHKAJIbHOCTH, 251
dopmupoBanue, 253
O0JHOAPryMEHTHDBIE YACJI0BbIe PYyHKIIUH,
135
OKpyIJICHHE
o ueapix, 137
yuces, 138
omepaTtopsl, 133
all, 174
any, 176
between, 78
except, 116
exists, 181
in, 172
intersect, 115
like, 130
not in, 82
not, npumenenue, 74
regexp, 130
union, 112
apudmernueckue, 135
roukarenanuu (+), 133
obbenuuenus, 112
mepeceuenusd, 115

paboTsl ¢ MHOMXKecTBaMH, 112—-118

yCJI0BUA, co3ganue, 75
ornepanun

paszocTtu, 109

¢ MmHOXecTBamu, 108-112

mpaBuia, 118-121

onucanue

null, 40

ICeBAOHMMBI Tabaui, 62

coeguHeHWe 3aIpocoB, 90-97

CTOJA6I LI CHMBOJILHOTO THIIA, 30
ONTHMHU3ATOPHI, 21
onrumMusanusa rabaum, 37
OIleHKAa yCJIoBul, 72-75

OBYX H TPeX yCJOBHUH, 73
omubru, 226

IeJieHusd HA HYJIb, 226

KacKa Hble OrPaHAYeHnd, 253

n

napamerpsl, 6ok limit, 261
apoJId, UHCTPYMEHT KOMAHAHON CTPOKH
mysql, 29
mepBUYHBIC KJIIOYH, 16
HeYHHKAaJIbHBIE, 47
orpanuyeHus, 39, 251
mepeKpecTHbIe coequHenusd, 92, 205-212
mepeKpeIBaonnecs ganuse, 113, 116
mepecedenusi, 109
[JIaH BBINOJHEHUA, 52
[O3aIIPOCHL
KaK MCTOYHWKY JaHHLIX, 184
B yCJI0BUAX QuiabTpaum, 189
BO3BPAIAIOIHe HeCKOJIBKO CTPOK, 171
BO3BpaIamlnue oguH croaber, 171
IpynmupoBKa, 188
KAaK IreHepaTopsl BeIpamenuii, 190
HEeCKOJBLKO cToJ0108, 177
o63op, 168
OpHeHTHPOBAHHLIE HA 3aga4u, 187
npumenenue, 81, 183-193
craJssipusie, 170
TabJIKUIbI, IPEMEeHeHre B KadecTse, 99
Tabauibl, GOpPMUpyeMBbIe II0A3aIIpoca-
mu, 59
TUNLL, 169
HecBA3annne, 170-179
cBA3aHHLBIe, 179-183
moACcYeT YHUKAJbHLIX 3HAYeHn, 158
OUCK
6urokm limit, 260
BBIDAYKEeHUsI, 83
case, 218
CHMBOJIBI MacKu, 83
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IOKUCK U YCTPAHCHUE HEIOJIA 0K
BBLIPpAXKeHUs1, 46
3HaYeHus croabuos, 47
omubKK AesieHus HA HYJIb, 226
OJIOMUTEIbHBIC 3HAYCHUS, JAHHELIE CO
3maxoMm, 139
OJL30BATEIN
mHOromoab3oBarensckue B, 230
TpaH3aKuu, 232-239
HOPALOK COPTUPOBKU II0 BO3PACTAHUIO
u yOpIBaHuIO, 68
IOCJIeA0BaATeILHOCTH, 43
IOCTPOEHKE CTPOK CUMBOJI 34 CUMBOJIOM,
127
IIPABOCTOPOHHKE BHEIIIHNAE COeUHEeHN,
199
IpeICcTaBJIeHUA, 3AIIPOCHI, 60
upeobpasoBanus
3mayenusi, 151
HeJeHCcTBUTEILHEIC AaThL, 48
CTPOKH B Aary, 144
dyurnum, 151
IpUMeHeHNE
BpeMeHHbIe JaHuble, 140—142
uHAeKChI, 247
UHCTPYMEHT KOMAHAHOHI cTpoKku mysql,
28
MuoMxecTBa, 108—-112
omepartopsi, 112-118
omeparop not, 74
moaaamnpocsl, 81, 183-193
B KauecTse Tabaui, 99
npasuia, 118-121
peryJspHbIe BEIPAXKEeHn g, 85
CHMBOJIBI MACKH, 83
CTPOKOBBIE JaHHbIe, 122—-135
IPOBEPKA CYIIIeCTBOBAHUS, 224
IIPOBEPOYHLIE OrPAHUYCHH A, 39
IPOBEPOYHELIC OI'PAHKMYHUS [1eJOCTHOCTH,
251
nporpammupoBanue BJl, 292
IpoeKTHpoBaHue, 36
6as3nl JaHuLIX, 294
Tabaunel, 36
IPOMEXKYTOUYHLIC Pe3YILTHUPYIOHE
uabopsl, 99
IPOCMOTP UHACKCOB, 242
IpoCThIe BIpaMeHnusd case, 220
IpOoLeAyPHEIC A3LIKHA IPOrPAMMUPOBAHKA,
21
ICeBAOHUMEL
croabunl, BcTaska, b6
Tabaunel, oobeguneHue, 62

P

pabora

C BPeMeHHLIMH JaHHbIMM, 147-151

C JAHHBIMA

C IIOMOII[BIO CBSA3AHHEIX IIOA3aIPOCOB,
182
dopmupoBanue rpymm, 161-165

co cTpoxkamu, 127
PasMepsl TeKCTOBBIX THIIOB, 32
PAHKHUPYIOIIKe 3aIPoCchl, 262
pacmiupenus, BeIpaxenns select, 259-265
peryJsapHble BRIPAMKEHN I, IIPUMeHeHne, 85
PeKHUM aBTOMATHYECKOH purcanuu, 234
pesyabTUpyIommue Habopsr, 19

BBIpAKEHUI case, 221

IPOMEXyTOYHbIe, 99

COCTABHBLIE 3aIIPOCHI, COPTHPOBKA, 118
PEeKOMEHJAIINY K OIIePAIlHaM

¢ MHOXKecTBaMu, 112

PeKypCcuBHbIE

HesKBUcoequHenus, 103

BHeIIHMKE Kiaoun, 102

BHEIIHME coequnenns, 203

coeguHenus, 102
pessnuonHble 6436l JAHHBIX, 16, 24

C

CBsA3aHHBIE TOA3anpock], 170, 179-183
CBA3K
ER-muarpammesr, 257
Tabaunoi, 61
CeJIEKTHBHAA arperamnusd, 222
cepBepsl
MySQL, ycranoska, 27
arperarabie QyHKIUK, 156-161
6aoxuposka, 230
ecTecTBeHHELIC coequnenusd, 212-214
HHIEKCHI, IIPOCMOTD, 242
CHHTAKCHUC coeauuenud SQLI2, 95
TPAH3AKIINHI
3aBepirenue, 235
3amycK, 233
TOYKHK COXPAHEHUSI, 236
cereBble 6a35l JAHHBIX, 15
CUMBOJIBL
MacKH, IIpUMeHenune, 83
crenuaiabHaie, GopMmarupoBanue, 125
THIIBI JAHHBIX
CHAR, 122
CLOB, 123
Text, 123
Varchar, 123
mpuMeHeHHe CTPOK, 122—-135
cuMBoOJIbLELIe, 30—33
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CHHTAKCHUC
ANSI, coequnenune, 95
BBLIpAMKeHUs case, 218
coequaenus SQLI92, 95

cucreMbl 6a3 JaHHbIX, 13

CHKAJAPHBIC mog3anpocsks, 170

CJIOBAPH SAHHBIX, 20

coequuenusa, 90-97
ANSI-cunrakcuc, 95
BHemnue, 195-205

pexypcuBHbie, 203
CpaBHEHUE JIEBOCTOPOHHUX
U IPaBOCTOPOHHUX, 199
Tpexcropounue, 201
YCJIOBHAS JIOTHKA, 216
ecrecTBenunle, 212—-214
mepexpecrusie, 2056-212
peKypcuBHsie, 102
Tpex uiau 6osee rabaui, 97-102
ycaoBus, 105

co3ganue
BpeMeHHbIe JaHuble, 142—-147
BBIPAYKEHUS YIIPABJICHUS CXeMOM

NAHHBIX, 38
marel, 145
cocTaBHBIC HHACKCEHI, 244
crpoxu, 123
ycJaoBHusA, 15
OTYETOB
MHOronoss3oBaTessckne B, 230
dopmupoBanue, 299
rabaunel, 185, 206

COOTBETCTBHE
CHMBOJIBI MACKH, 83
ycaoBus, 83

comocrasiaenue, 80

COPTHPOBKA
BBIPAYKeHHs1, 69
HOPALOK COPTUPOBKH 110 YOBLIBAHUIO/

BO3pPAaCTaHUIO, 68
Pe3yJabTATOB COCTABHOIO 3amrpoca, 118
conocrasJenue, 80
YUCJIOBLIE 3aMecTuTenau, 70

CcOoCTaBHBIE 3aIIpochl, 112
PABUAJIA IPUMEHEHUS OIleParui

¢ MHOMtecTBamMu, 118-121

cocraBHbIe Kiouyu, 17

coyeTaHue
6aox0B limit/order by, 260
BbIpaskenuit insert/update, 265

CPenCcTBA HHTeIPUPOBAHU, 22

CCBLIKHK OCHOBHOTIO 3ampoca, 60

CTAPIIXHCTBO, OIIePAlluX C MHOYKeCTBaAMH,

119

CTeeHU ACTAIU3ANUN OJIOKUPOBOYHBIX
3aMKOB, 231
croabuni, 16, 18
null, 40
BpPeMeHHbIe JaHHbIe, 36
I'PYIIAPOBKA,
IO HeCKOJLKUM croabmam, 162
o ogHOMYy cToJbmy, 161
IAaHHbLIe co 3HaKoMm, 139
ecTecTBeHHELIC coequnenusd, 212-214
s3amnoaHenue, 123
3HAYEHUA, [IOMCK U YCTPAHCHNIE
HEmoJanoK, 47
HHICKCDHI, BCTABKA, 241
HECKOJIBLKO CTOJIOIIOB
UHICKCEHI, 244
mom3amnpocer, 177
orpanudyeHus, 251-256
OA3AIIPOCHl, BO3BPALIAOIUE OAUH
croaberr, 171
IIPOBEPOYHLIE OT'PAHAYCHUS, 39
IICeBAOHMMbI, BCTABKA, 56
CHMBOJILHOI'O THIIA, onucanue, 30
tuna datetime, sanonnenune, 144
crpoxu, 16, 19
arperarubie GyHKIUKH, 156-161
6urok limit, 259
6aoxupoBanue, 231
BHCILIHME coequnenus, 195-205
BpeMeHHbIe JAaHHbIe, co3aanne, 142
BCTpoeHHbIe pyHKIHH, 127
IAUAIAa3oHel, 80
nyOIMKATBI, YHHYTOMXKeHHne, 57
OA3AIIPOCHl, BO3BPALIAOII1E
HECKOJBKO CTPOK, 171
upeobpasoBanue, 151
CTPOKH B matTy, 144
npumenenue, 122-135
pabora, 127
CHMBOJIBI MACKH, IIPUMeHeHne, 83
cosganue, 123
yceuenue, 123
GyHKOUN
BO3BpPAIIAOIIHe CTPOKH, 131
BO3BpaIaoIue yuciaa, 127
Bo3Bpalenue, 149
9KpaHupoBanue Koxa, 124
CyIeCTBOBaHUE, IIPOBEpKa, 224
cyigHOoCTH, 18
CXeMBbIL
6anKoBcKue, 49
BBIPAKEHU, 9
cosganue, 38
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rabaunel, 16, 19, 231
ER-pguarpammer, 257
601
from, 59-63
group by, 65
having, 65
order by, 66—70
where, 63—65
6ioxupoBanue, 231
BHeILIHHe coequnenus, 195-205
pexypcusHule, 203
CpaBHEHHEe JIEBOCTOPOHHUX
U IpaBOCTOPOHHUX, 199
TpexcTopouHue, 201
yCJIOBHAS JIOTHKA, 216
ecTecTBeHHLIe coequuenus, 212—-214
3amoJiHenue, 42-45
usrorosjenue, 185
uHAeKcor, 240—-251
moguduranusa, 42—45
obuoBienue, 45
orpanmdenusi, 261-256
omepaTopsl o0 beguHeHns, 112
coeguHenusi, 90—-97
PeKypcuBHEIE, 102
Tpex uiu HoJsee Tabiui, 97-102
ycJaosus, 105
9KBH-/HeskBUcoeguuenus, 103—-105
onTumMudanus, 37
IIepeKpecTHLIe coeguHenus, 2056—-212
oA 3ampocsl, 59, 168
HecBs3aHHEIe, 170-179
npuMeHenne, 99, 183-193
cBsA3aHubie, 179—-183
TUOe, 169
IpoeKTHPOBaHMKe, 36
IICeBJOHUMBI, onucanue, 62
PeKOMEeHIAIINH K OIIePallusaM
¢ MHOMecTBaMu, 112
cBa3u, 61
co3panue, 36—42, 185, 206
yaanenue, 46
TEeKCT
uHAeKcbl, 247
paamep, 32
TUILL, 32
TeHAeHIIUH, I'PYIIIXPOBKA, 153-155
TeOpHsI, MHOXKecTBa, 108—112
TepMUHOJIOTHS 643 faHHBIX, 18
THUIIBI
NAHHDBIX, 30—36
CHAR, 122
CLOB, 123
Text, 123

Varchar, 123
BpeMeHHEIe, 34—36
IpUMeHeHue CTPOK, 122—135
CUMBOJIbHEIE, 30—33
¢ IJIaBarolIeil TOYKoi, 34
YKCcJOBEIE, 33—34
HHIEKCOB, 245
HHTEepPBaJIOB, 147
obmegunenuit, 90
orpanuyeHuii, 251-256
moa3anpockl, 169
HecBA3aumunle, 170-179
CcBsi3aHHBIE, 179-183
TexcTa, 32
yciaoBuii, 75—-86
TOYKH COXpaHeHus (Tpan3aknuu), 236
TOYHOCTB YHCEJI C [LIABAIOIIed TOYKO, 34
yupasienune, 137
TpaH3akuu, 232—239
3aBepiienue, 235
3amyck, 233
mHoronoas3oBarensckue BT, 230
CeJIeKTHBHAS arperamnusi, 223
TOYKHK COXpaHeHusd, 236
TpanchopManuu, pe3yJIbTUPYIOIIue
uabopsl, 221
TPEeXCTOPOHHUE BHeITHUe coequuenusi, 201

Yy

yray6aennsiii SQL, 290
yaaieHune

NAaHHBIX Tabauil, 46

HHICKCOB, 243

muororabiauuynoe, 269—-271
yaaieHus

yIopagodYeHHsie, 26 7-268
y3JIbI BEeTBJIEHUA, UHIEKCHI, 245
yHuBepcaabHoe riobansaoe Bpems (UTC),

141
YHHUKAaJbHLIE 3HAYeHn A, Imoacder, 158
YHHUKAJIbHbIE HHACKCHL, 243
YHHUYTOMKeHHe Oy0IuKaTos, 57
YHOpSALOYeHHEbIe yaleHnsa/00HoBIeHN A,
267-268

yIIpaBJeHHe TOYHOCTHIO ynces, 137
YPOBHH GJIOKMPOBOYHBIX 3aMKOB, 231
ycedyeHHe CTPOK, 123
YCJIOBUSA

IpynIoBoi puiasTp, 165

HepaBeHCTBAa, 76

oueHka, 72-75

moa3anpocsl B Guiabrpe, 189

paBeHCcTBa, 16

COeUHEHNs, CDABHEHUE C YCIOBUAMU

¢uaprpanum, 105
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co3manue, 75

TUNLL, 75—86

¢$uabTpsl, 63

yjeHcTsa, 80
YCJIOBHASA JIOTHKA, 216

BuIpaXkeHwue case, 218-229
ycJIOBHEBIE O6HOBIeHUA, 227
ycranosxa MySQL, 27
YTUJIUTA KOMAHAHOHI cTpoKu mysql, 22

()

dusnyecKkne Mmogeau, 294
buabTpanusa
null, 86-89
rpynmnsl, 155, 165
ycJaoBus, 63
oueHKa, 12—75
mox3anpocsl, 189
coaganue, 75
CPaBHEHUE C YCIOBUIMU COeJUHEHUS,
105
TUIEL, 15—86
dbopmarupoBaHue
narel, 35, 144
UHACKCHI, 241
orpaHuyeHus, 252
mupeacraBieHusa, 60
cocTaBHBIC HHACKCEHI, 244
CIIeIUANLHELIC CUMBOJILL, 125
rabaun, 36—42
dbopmMupoBaHue
rpynnei, 161-165
orpanudeHus, 253
oruernl, 299
4yuCcJIoBLIe AaHnbie, 135—-139
YUCJIOBLIX KJo4ei, 42
GYyHKIUN
cast(), 144, 151
ceil(), 187
char(), 127
concat(), 127, 132
convert_tz(), 149
count(), 155
count(¥), 155
date_add(), 149, 208
datediff(), 150
extract(), 149
floor(), 1387
getutedate(), 141
last_day(), 148
length(), 128
locate(), 129
mod(), 136
new_time(), 149
now(), 29

position(), 128

pow(), 136

quote(), 125

replace(), 134

round(), 137

sign(), 139

stremp(), 129

str_to_date(), 145

stuff(), 134

truncate(), 138

arperarubie, 156—161

IAaTBL
Bo3Bparenue, 147
cosganue, 145

OJHOAPTI'YMEHTHBIE YHCI0BbIe, 135

upeobtpasoBanusd, 151

CTPOKH, Bo3dBpalnenue, 127, 149

4mrcia, Bo3dsparmenue, 150

GYHKIIHOHAJIBHEIE Moaeau, 294

X

xpauenue 6a3 TaHHBIX, 14

L

LEeJOYHCICHHBIC TUIILL, 33
OKpyTJeHue no, 137

y

yacoBble mosca, 140
MySQL, 142
qyeaa
oKpyriaenue, 138
CTPOKOBBIEe (PYHKIIMHM, BO3BPALIAIOIIHE,
128
TOYHOCTD, yIIpaBjaeHue, 137
GyHKIINH, Bo3dBparnarormie, 150
YHCJIOBBIE
BCTpoeHHbIe pyHKINH, 135
manHbie, Gopmuposanue, 135-139
3aMeCTHUTeJIH, COPTUPOBKA, 70
KJIoun, GopMupoBanue, 42
TUNLL JAHHBIX, 33—34
4JeHsl, nogcuer, 158

3

sKBHUcoeaunenusa, 103—-105
9K PAHMPOBAHKWE CHMBOJIOB B CTPOKAX, 124

A

sSBHBIE IPyIIIsL, 157

SA3BIKY IIporpaMMupoBanusi, 21-22
PL/SQL, 22
TransactSQL, 22
6a3nl JaHHBIX, 292





