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06 aBTOpE

ben ®opra — paupekTop menapramMeHTa o0yualoluX pe-
weHuit B komnanun Adobe Systems. 3a ero nieyamn Gonee
30 ner paboThl B KOMMIBIOTEPHON MHAYCTPUM, BKAOYAA pas-
pabOTKy MPOAYKTOB, MX MOAJEP/KKY M PacnpoCcTpaHeHMe, a
Taloke o0yueHme nojib3oparesneil. beH — aBTOP MHOMXKeCT-
Ba Gecrceniepos, Bkaw4as kaurn no MySQL, SQL Server
T-5QL n Oracle PL/SQL, a Takxe KHUTH MO PErynApHbIM Bbi-
pakeHuaMm, Java, Windows u npyrux remam. Vimeet 6onbLioi
OMBIT MPOEKTUPOBaHMA 0a3 JaHHBIX, YACTO YMTAET JIEKLMN
M MKULIEeT CTaThby, NOCBsALLeHHble BeO-TexHonoruam. JKuser B
r. Oyx-Ilapx, wrtat Muunras, co cBoeit xeHoi Mapcu 1 1eTb-
mu. MoseTre Hanncatb beny nucbmo no agpecy ben@forta.
COm MJIM >Ke MOCeTUTb ero caiiT http://forta.com.



baarosapHocTU

Xouy nmobnarogapuTbh COTPYLHMKOB M3[aTeNbCTBa Sams
3a MHOTO/IETHIOIO [IOMOLIb M MOJJIePHKKY MOUX [IPOeKTOB. 3a
nocnepuue 20 et Mbl BoimycTuny Gonee 40 KHML, HO MIMEH-
HO 9TOT KapMaHHbII CIIPaBOYHMK CTasl MOEI I00MMOI KHM-
TOif, 11 A XOUy cKa3aTb cnacubo BceM TeM, KTO Jajl MHe TBOP-
yecKylo cBOOONY B peanun3alyy 3aJyMaHHOro.

Cracn60 nosipzoBarensmM Amazon.com, KOTopble B OT3bl-
Bax Ha KHUTY NPeIOKUIN f06aBUTD B Hee YIIPaXKHEeHU A, 4TO
1 ObIZIO CAEMAHO B TaHHOM M3IaHMHN.

1 GnarojapeH ThICAYAM YMTATe/1ei, MPUC/IABLUINX OT3bIBbI
Ha npepblgylme u3gauua kHurn. K c4acTbio, B OCHOBHOM
39TO ObLIM TOMOXKHTENbHbIE OTKIMKM, YTO [JIsi MEHS O4Y€Hb
pUATHO. Bce M3MeHeH s, BHECEHHDIE B HOBOE M3[laHME, CTa-
M TIPAMBIM CIEICTBUEM TOXKENAHMIT YUMTaTe/el, KOTopbie A
CTApaKCh YUNTBIBATD.

He mory He nobnarogaputb JeCATKM KOMIEIKel M yHN-
BEPCUTETOB, KOTOPbIE MCIIONbB3YIOT MO0 KHUTY B CBOMX y4e0-
HbIX mporpammax. JloBepue, okazaHHoe npodeccopamm n
npenojaBaTe/1sAMil, BIOXHOB/IALT 11 BOOJYLIEBIAET MEHA.

Hakoner, xouy nobnarofapuTh 0/MM/INNOHA YU TATENEN,
KYTMBLIMX NPeAbIAYLIIE U3JaHNA KHUTH, YTO CHENano ee He
TOMHKO MOMM ITIABHBIM O€CTCeniepoM, HO 1 camolt mpojjaBa-
eMoil KHUroi1 1o 6a3am gaHHBIX B Mupe. Baua nojjepsxka —
caman Qo7blliad Harpaja 3a MOM TPY[bl.

Ben @opma



Beepenue

SQL — campbifi monynapHeni A3bik 6a3 gaHHbx. He Bas-
HO, KTO Bbl — pa3palOoT4MK NPHIOKEHMI, CMCTEMHDBIN aj-
MUHUCTPATOpP, BeO-iu3ajiHep mnu nons3osarens Microsoft
Office. Xopouee 3nanne SQL B mo6oM c/ryuae noMoskeT Bam
B3aMMOJEHCTBOBATD C 0a3aMM JJaHHDIX.

Orta kHura Oblla HanycaHa 1o HeoOXoAuMoCcTH. Heckonb-
KO JIeT 51 YUTa/1 KYpC JieKuuit no paspaborke BeG-npuaokKe-
HUHA, ¥ CTYEHTDI NOCTOAHHO MPOCK/IN TOPEKOMEH[OBATH UM
kuury no SQL. CyulecTBoBasio MHOIO KHUI, MOCBALLEHHDIX
NaHHOM TeMe, M HEKOTOpble M3 HUX [eHCTBMTENLHO Oblin
oyeHb Xopoiwnmu. Ho Bcem nm Gbina npucyiia ogHa obuasn
yepTa: B HMX ObIIO CIMIUIKOM MHOTO MH(OpMaLMi C TOUKIM
3peHus pANOBLIX Nob3oBareneit. BuecTo Toro 4yTo0n! Goxy-
CHPOBATBLCA HEMOCPeAcTBeHHO Ha SQL, aBTOpbI GONBLLIMH-
CTBAa KHUI M3/1arajid BCe: OT MPOeKTUPOBAHUS 1 HOPMaJIM-
satun 6a3 JAHHBIX 10 TEOPUM PENALMOHHBIX 6a3 JaHHBIX M
BOIMPOCOB aIMMHUCTPHUPOBaHKA. ¥ XOTA 3TO 0OYeHb BaKHbIe
TeMbl, OHM He MHTepecHbl OONbLIMHCTBY /IOAEH, KOTOpbIe
IPOCTO XOTAT M3y4uTh SQL.

Mrax, He HalifA HU OfHOI KHUTH, KOTOPYIO A Mor Ob rope-
KOMEHIOBATb CTY[EHTAM, A BIO)KIJI BECb CBOI OMBIT IIPENofa-
BaHMUA B KHUTY, KOTOPYIO Bbl JiepXKuTe B pykax. OHa NOMOXKET
BaM OGbIcTpo ocBouTb SQL, Mbl HauHEM C IPOCTHIX 3aNPOCOB
Ha BbIOOPKY JAHHBIX, MOCTENEHHO Nepexofs K Gonee C1ox-
HLIM TeMaM, TAKMM KaK COeIUHEHMA, NIO3anpOChl, XpaHMMbIe
NpoLeaypbl, Kypcopbl, Tpurrepsl u orpannuenns. O6yuenue
OyneT mpoMcXoAnTb METOAMYHO, CUCTEMATMYHO M MPOCTO —
Ha KaXK[bll ypok Bam rotpebyetca He 6onee 10 MunyT.

Ha cerogHsAuHMIT [eHL TMpeAblAylLie M3JaHNA KHUTH
NpOfaHbl CYMMapHBIM TUpakoM Oo/ee NMOMyMM/IIMOHA 3K-
semmisAspoB. OHM [IepeBeieHbl Ha 1eCATKM sI3bIKOB i 10MOra-
10T MOTb30BATENAM 110 BCEMY MUDY.



16  BsepgeHnue

B HoBOM M3paHuM JOOABMAMCH YNpaKHEHMA K ypoKam
2-18. OHM par0T BO3MOXKHOCTD 3aKPENNTh MOTYYeHHbIE 3Ha-
HMA M IPMMEHUTD UX [JIA pEllleHus 3a/jay, He PaCCMOTpeH-
HBIX Ha ypoke. Bce OTBeTbl Ha yNpay<KHEHMS MPUBEEHDbI B
KOHIIE KHUIH.

Kumra yxe nomorna nzyunts SQL cOTHAM ThICAY N0/Ib30-
BaTeiel, Tenepb npuLlen saw yepen. Ilepexoanre k nepsomy
YPOKY M mpucTynaite k pabote. Bbl ObICTPO HayuMTeCh [H-
catb sdexTnpHble SQL-3anpocsl,

DBasi KOoro npepHa3HayeHa aTa KHUra

OTa KHUra NpejiHa3sHavyeHa Ui Bac, eC/Ii BbL:

B HoRuuok B SQL;

B xoTuTe OBICTPO HAYUMTHCA MCITONB30BaTh SQL;

B XOTUTe HayuuTbCs npumeHaTb SQL B paspabareiBae-
MBIX BAMU [1PUJIOXKEHMAX;

B XOTUTE CAMOCTOATENLHO COCTABMATD 3aMPOCH k 6azam
AaHHBIX Ha SQL 6e3 NoCTOpOHHE MOMOLIM.

CYBA, paccMoOTpEeHHbIE B KHUre

B 6onpumuctee cnyuaes SQL-3ampocs, paccmatpuBae-
Mblé B KHMUIE, MOKHO BbINONHATE B mr060it CYBII (cucrema
ynpasnenns 6asamy JaHHbIX). Ho mockonbky He Bce peasnu-
3aUMy A3bIKA MIEHTHYHBI, 0c060e BHMMaHMe B KHUTE Oy/ieT
yneneno cnenyiouum CYB]I (no mepe neobxogumocTy 6yayT
[aBaTbCA MHCTPYKLIMM M TIPMMEYaHMA 1A KaXK/0M 13 HUX):

8 [BM Db2 (Bxniouas Db2 on Cloud);

B Microsoft SQL Server (Bxniouas Microsoft SQL Server
Express);

8 MariaDB;



Beegerne 17

MySQL;

Oracle (Bxnrouas Oracle Express);
PostgreSQL;

SQLite.

danAbl npuMmepoB

Ina kaxpoi m3 Bulwenepeunciaennbx CYBI Ha caiire
KHUTM JOCTYIHB! JeMOHCTpallMOHHbIe 0asbl JaHHBIX (Mnn
SQL-cuenapumt 11s mx cospanms):

http://forta.com/books/0135182794

EsFeE T ot o
Y5 aKoKe ApXUB IIPUMEPOB KHUTU NOCTYIEH Ha
b s i « ,
§;"'? : caiiTe u3gaTenncTna “JInanekTura’:

http://go.dialektika.com/SQLS

YcAaoBHbIe 0603HaUEHUnA

B KHure MCIO/NB3YHTCs pasnunyHbie WpndToBbIe Bblje/e-
HUSl — BO-MEPBbIX, [/I1 TOFO YTOOBI MOZKHO ObINIO OTANYNTD
IPOrpaMMHBIit KO OT 0OBIYHOrO TEKCTa, a BO-BTOPbIX, YTO-
OBl BBI HE MPOMYCTH/IM BaXKHbIE TEPMUHBDL

Tekct, KOTOPBII Bbl BBOLMTE, M TEKCT, KOTOPbIil JOJIKEH
HOABUTbCA Ha 3KpaHe, OYAYT MpeACTaB/IeHbl MOHOLUVPHH-
HbIM wpndToM:

OH BEHI'IAOMT NPMMEPHO Tak, Kak Ha SKpaHe.

ApryMeHThl 3anpocoB n QYHKLMI NPUBOAATCH MOHO-
HAPHMHHEIM KYPCHEHBM uipudTom. VX Heo0Xoa1MMo 3aMe-
HATh KOHKPETHBIMM 3HAYEHMAMM, B 3aBUCHMOCTH OT JIOTUKK
3arnpoca.



18 BeeneHue

% Mpumevauue

B npumeyaH1ax NpUBOAMTCA WHTEpPECHaA MHbGOopMaLUma, OTHO-
cAlanca Kk obcyxaaemoi Teme.

¥ o

B coBeTtax AaroTCA NOAE3HbIE NOACKA3KH HAKM Xe 0ObACHAITCH
Bonee BbicTpble cnocobbl BbiNOAHEHWA TpebyeMblx AEUCTBHNA.

|

.

- FQ
“‘ i, MpeaynpexxpeHune

B npeaynpexAeHUAX roBOpUTCA O BO3MOXHbLIX npobaemax u
0BbACHAETCA, Kak u3beratb HENPUATHbLIX CUTYaLMH.

s HoBbiv TepMuH

B noaobHbix Bpeskax AAKOTCA ONPEAENEHWA OCHOBHbIX TEP-
MWHOB.

W

7

Beoa V

3aronoBkom “Beon” o0o3HadeH KO, KOTOPbLII MOXHO
BBECTM CAMOCTOATE/ILHO.

BbiBop, V

3aronoBkoM “BbiBOZ” MOMeYeHB! pe3ynbTaTbl BbIIO/NHE-
HUS 3a[POCOB.

AHanus Vv

3aronoBok ‘AHanus” MpefllecTByeT NOAPOOHOMY aHa/M-
3y npumepa.
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XXaem Baluux oT3biBOB!

Bel, unTaTeNb 3TOM KHUIM, M €CTb IJIABHBII €€ KPUTUK.
MpI LIeHMM Ballle MHEHNE I XOTHM 3HaTh, 4TO ObUIO cjiena-
HO HaMM MPaBMIbHO, YTO MOJKHO OBUIO C/IE/IATh JTyYLle M YTO
elle Bbl XoTenu Obl YBUETb U3ZAaHHBIM HamMu. Ham nHTepec-
Hbl 1H00bIE BALL 3aMeYaHMA B HALU ajpec.

Mbl feM BallMX KOMMEHTApUEB M HaleeMCs Ha HuX. Bot
MOJKeTe [PUCIATh HAM 5/1eKTPOHHOE MUCbMO MO0 NPOCTOo
MOCETUTb HALI CANT M OCTABMTH CBOM 3ameuanus: tam. Ofi-
HIM C/IOBOM, /1100BIM yIOGHBIM /1 Bac criocobom fjaiiTe Ham
3HATb, HPABMTCA /1M BaM 3Ta KHUIA, @ TAKIKE BbICKA)KUTE CBOE
MHEHMe O TOM, KaK C/le/IaThb Haluy KHUTHU Oo/lee MHTePeCHbI-
MM /151 Bac.

Otnpasnsaa nucbmo min coolbuieHue, He 3a0yabre yka-
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YPOK 1
OcHoBbl SQL

Ha amom ypoxe avl y3naeme, umo maxoe SQL u wimo ma-
Koe 3anpocet Kk 6a3am OAHHBLX.

TepmuHonorua 6a3s paHHbIX

Pas BbI unTaere KHury 1o SQL, 3Ha4NT, BaM TaK UK MHa4e
Heobxonumo paboTtars ¢ Gasamn gaHHbix, SQL npejHasHaveH
ISt CO3/IaHMA 3anPOCoB K Gazam JaHHBIX, TO3TOMY, pe/ie
YeM MEPENTH K PACCMOTPEHMI0 CAMOTrO A3bIKA, OY€HDb BAYKHO
03HAKOMUTLCS C OCHOBHBIMM TOHATUAMU 0a3 JaHHbBIX.

XoTture BBl TOFO WM HET, HO BBl IOCTOAHHO TO/IL3YeTeCh
6asamm ganubix. Kaxapi pas, korja Bel BbiOupaerte ums B
aJipecHOM KHHUTe SMeKTPOHHOM MOYTHI, Bbl obpalaerech K
Gase manHbix. Korga Bbl BhIIONMHAETe nmouck B VHTepHere,
TO NOCBIIAeTE 3a1pockl K Oase ganHbix. Korya Ber perncrpu-
pyeTech Ha OpMCHOM KOMMBIOTEPE, TO BBOJAMTE CBOE UM
¥ Tapob, KOTOPbIE 3aTeM CPaBHMBAIOTCA CO 3HAYEHMAMH,
XpaHAuMKcs B Gase JaHHbIX. Y faxke KOTJIa Bbl BCTAB/IAETE
CBOIO [JIACTHKOBYI0 KapTy B GaHKOMaT, nposepka PIN-kopa u
OCTaTKa Ha cyeTe ujeT Yepes Hasy JaHHBIX.

Ho, HecMOTpA Ha TO YTO MBI TIOCTOAHHO UMEeM Jieno ¢ ba-
3aMM JJAHHBIX, 11 MHOTMX OCTaeTCA 3arafIkoil, YTo JKe 3TO
takoe. OTYaCTH HeNOHMMaHME CBA3AHO C TeM, YTO pasHbIe
MIOJIY BK/IAJbIBAIOT PA3HBLI CMBICIT B OHM ¥ TE YK€ TEPMMHBDL.
TToaToMy MBI HAYHEM C Onpefenensa Hanbonee BasKHBIX Tep-
MIHOB, OTHOCALIMXCA K 6a3aM JaHHBIX.
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@ OCHOBHbIE KOHLENLUU

Huxe aaH o4YeHb KpaTtkuid 0030p OCHOBHLIX NOHATHA Ga3a
AaHHBIX. OH npeaHasHayeH AAA Toro, YTobbl OCBEXMTE BaLUM
3HaHUA AMBo AaTh camble obulMe NPepcTaBAeHWA, eCAW Bbl
HOBMYOK. MoHUMaHWe OCHOB 033 AaHHBLIX HEOBXOAMMO AAA
nayueHua SQL, NosToMy PEKOMEHAYHO HaMTH XOPOLUYID KHWTY
no 6asam AaHHbIX M NONOAHUTL CBOM Barax 3HaHWi, )

Basbl saHHBIX

TepmuH 6a3a 0aHHbIX UCTIONb3YETCA B CAMBIX PAa3HBIX 00-
NACTSX, HO npuMeHuTenbHo K SQL Mbl Oypem cunrars 0asy
flaHHBIX HabopoM 3amucelt, XpaHAU[MXCA HEKUM YIOPAJO-
4eHHBIM criocobom. [Ipoiie Bcero paccmaTpuBaTh O6asy naH-
HBIX KaK LIKad jns xpaHeHus pokymentos. Ilkad — aTo
npocto pusmnyeckuit O0beKT /18 XpPaHeHNUs JJaHHbIX, He3aBM-
CHMO OT TOTO, YTO 3TO 3a JAHHbIE i KAK OHM YTIOPSA0UEHbI.

Basa paHHbIX

KoHTteliHep (0BbiuHO daila MAM rpynna ¢aiAoB), NpeaHasHa-
YEHHbIA AAR XPaHEHUA YNOPAAOYEHHbIX A@HHbIX.

- Fc_"‘)
“J 7, HenpaBunabHoe ynotpebaeHHe TepMUHA NPUBOAUT
K nyTaHuue

AHOAM YACTO MCNOAB3YHOT TEPMUMH Basa AaHHbIX AAA 0B03Ha-
YEHWA NporpammHoro obecnedeHus, ynpaeaAtowlero 6ason
AGHHBIX. 3T0 BEAET K NyTaHWle. B AEHCTBMTEALHOCTH Takoe
nporpammHoe obecnevyeHue HasblieaeTca CYBA (cuctema
ynpaeaeHusa Bazamu AaHHbIX). Basa AaHHBIX — 3TO XpaHWAM-
e, cozpaBaemoe W ynpasasemoe nocpeactsom CYBA. Yro
MMEHHO MPEACTABAAET COOOM TAKOE XPAHUAMLLE, 3aBHUCMT OT
koHKpeTHo# CYBA. J
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TabAuubl

Korma Bl XpaHuTe JOKYMEHTHI B 1IKady, BbI CTapaeTech
He CBA/IMBATh MX B Ky4y. BMeCTO 3TOr0 BbI pacK/iaiblBaeTe Nx
0 COOTBETCTBYIOLIMM TarKam.

B (Gasax JaHHBIX Takas Manka HasplBaeTcs Tabnuiiert.
Tabnuya — 3TO CTPYKTYPUPOBAHHBIIT (Dailsl, B KOTOPOM MO-
IyT XpaHUTbCA IaHHbIE onpefienieHHoro Tumna. B rabnuile mo-
JKeT HAXOAMTBCA CMMCOK KIMEHTOB, KaTa/or NMPOAYKLIMH U
nmobas gpyras uHdopmarius.

Tabauua

CTPYKTYpUPOBaHHbI HaBop AaHHBIX ONPEAEAEHHOTO TUNA.

KnioueBoil MOMEHT 3aK/TIOYAETCA B TOM, YTO JJaHHbIE, Xpa-
HUMBle B Tabmuie, JOMKHEI ObITH OAHOrO THIA MM B3ATHI
13 OJHOro crucka. Hukorja He XpaHuTe CUCOK KNUEHTOB U
CTIVCOK 3aKa30B B Of{HO¥ Tabnuile 6a3b1 fanHbIX. DTO 3aTPy/-
HAET MOMCK U nonyvenye nHdopmarun. Jlyyure cosgaThb aBe
TaBMMLbI /1A KOKIOTO U3 CIIUCKOB.

Kaxxpas tabmuua 6a3pl JaHHBIX 00najjaeT yHUKaMbHBIM
MMeHeM, MIeHTUPUIMPYIOLMM €€, U HMKaKas gpyras Tabmm-
11a B 6a3e JaHHDBIX He MOYKET HAa3bIBATbCA TAKMM MMEHEM.

f WUmeHa Tabauu

YHUKaABHOCTE MMeHW TabAuLbl AOCTUraetca KombuHauuewn
HECKOABKMX KOMMOHEHTOB, BKAOUER MM Basbl AAHHbLIX U ca-
MO# TabA1Lbl. B KauecTse 4acTh YHUKaALHOTO MMEHHW B HEKOTO-
pbix 6a3ax AaHHbLIX NPUMEHASTCA TaKke MMA BAaAeAbLa. IT0
03HaYaeT, UTo HeAB3H MCMNOAB30BAaThL ABA OAMHAKOBbLIX UMEHH
TabAuLbl B OAHOW Daze, HO B pasHblx Oasax AaHHbIX UMEHa
TabAML, MOTYT NOBTOPATLCA. )
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Tabnuubl MMeIOT ONpe/ieNieHHbIe XapaKTepPHCTUKM M CBOI-
CTBa, OIIpEAE/IAINE, KAKMM OGPEIBOM B HUX XPdHATCA OdH-
HBIE, 'CIOJIEI BXOOUT MH(bOpMaU,HH O TOM, KaK1e fJaHHbIE MOTYT
XpPAHMTBCA B TabmuLax, KaKk OHM paclpefe/eHbl no Tabnu-
11aM, KaK Ha3bIBAIOTCA OTHe/IbHble MH(OPMALIMOHHbIE OMOKK
1 MHOroe fipyroe. [TogoOubiit Habop uHpOpPMALMM, OIUCHI-
Batouleil Tabnuiy, HasbiBaeTca cxemoil. CxeMbl CIyaT i
OMMCAHMA KaK OT/IeNbHBIX Ta0nK1 B 6a3e JaHHBIX, TaK 1 0aabl
JIaHHBIX B 1|eIoM (@ TaksKe /IS ONMUCAHUA CBA3el MeXly Ta-
GrMLIaMu, ecri TakoBble MMEIOTCs).

r=7

= Cxema

MHdopmaura o Base paHHbIX, @ TAKXKE O CTPYKTYPE U CBOW-
cTBax ee tabauLl.

CtoAGUbI U THNBI AGHHBIX

Tabnuipl cocToAT U3 cmonb1408, B KOTOPHIX XPAHATCA OT-
fenbHble pparMeHThl MHMOPMALHL.

=)
gf ’ Cronbew

OpuHoYHOE none Tabauubl. Bee TabAMUbl COCTOAT M3 OAHOMO
HAH HECKOABKHX CTOABLOB.

Yro6hl mydiue MOHATH 3TO, MpeicTaBbTe cebe Tabmuuy
0a3bl JaHHBIX B BUME CeTKHU Aueek, Kak B Excel. B kaxmom
cronbie ceTKM HaXOOUTCA ONpefeneHHaa YacTb MHDOpMa-
unnt. Hanpumep, B Tabnuiie K1MeHTOB B OFHOM CTONOLE Ha-
XOJMTCS HOMEp K/IMEHTa, B PyroM — ero ums, Ajipec, ropoy,
LITAT, TOYTOBBII MH/IEKC — BCE ATO XPAHUTCA B OT/JE/IBHBIX
cronbiiax.
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% PacnpepaeneHue paHHbIX no cToAbuam

QueHb BaXHO NPaBUALHO PacnpPEeAEeAnTb AGHHBIE MO HECKOAb-
KM cTonbuam. Hanpumep, HasBaHWe ropoaa v WTaTa, a Tak-
Ke NouToBbIH MHAEKC BCEraa AONMHbI HAXOAWTHCA B OTABABHbIX
C‘I‘O:‘\ﬁLl,a)(. 3710 no3BoAseT COopTUpOBaTh U ¢)HAbT[JOBaTb AdHHbIE
no ctonbuam (Hanpumep, AAA NOWCKa BCEX KAMEHTOB M3 onpe-
ABAEHHOTO WTara AW ropoaa). ECAM HaseaHua ropoaa M LWra-
Ta ByAYT XpaHMTLCA B OAHOM CTOAGLLE, TO 370 CHALHO 3ATPYAHMT
COPTHPOBKY W GUALTPAUMIO A@HHBIX NO WTaTam.

Koraa Bbl pacnpeasesfeTe AaHHble no ctonbuam, YpoBeHb
ADOﬁAEHHS ONpeAENAETCA BamMM K TDEGOBBHMHMM KOHKpeT-
HOW Ba3bl paHHbIX. Hanpumep, appeca o6bIYHO xpaHsaTcH
B BMAE HAsBaHWA YAMLbLI M HOMepa Aoma. 310 yaAoOHO, ecaM
TOALKO OAHaXAbl Bbl HE pelluTe oTcopTMpoBaTthk Tabauuy no
Ha3BaHWAM YAUL. B TaKoMm cAyHae NpeAnoHTUTEAbHO OTAEAATD
HOMEpa AOMOB OT Ha3BaHWH YAKLL )

C xaxzapiM cTonOLUOM 6a3bl JAHHBIX CBSI3aH ONpeleNeH-
HEBIN miun aﬂHHIJDC, KOTOpb]ﬁ DHPEILCHHET, KdKHE NaHHBIE MO-
TYT XpaHuTbhCA B 3ToM ctonbie. Hanmpumep, ecnu B cronbie
NO/KHBL COLEPIKATLCA YMca (JONYCTUM, KOMUYECTBO TO-
BapOB B 3aKase), TO THN JaHHBIX Oyner uncrnoebiM. Ecnin B
CTOHGU.E HE‘D6}(0,E[HMO XPaHHTh narTbl, 3aMETKH, NEHENHBIE
CYMMI)I M T.OI., TO OJ14 BCEX 3THUX NAHHbIX HpEﬂYCMOTPEHbI co-
OTBETCTBYIOLIME TUITEL

Tun AaHHbLIX

TuUn paspeleHHbIX AN XPaHEHHA AgHHBIX. Kaxaomy cToAbuy
TabAULLI NPUCBAUBAETCA TUM, KOTOPbIK paspeLuaeT XpaHuTh B
HeM TOAbKO ONPEAEAEHHYIO UHGOPMALIMIO.

Tunel gaHHBIX OrpaHMYMBAIOT XapakTep MHOpMaLuu,
KOTOPYI0 MOKHO XPaHUTb B cTO/IOLIe (HallpuMep, NpefoTBpa-
UJAl0T BBOJ al1(haBUTHBIX CUMBOJIOB B YMCTOBOE TTone). THrst
MAHHBIX TalOKe MIOMOraldT KOPPEKTHO COPTUPOBATH MHPOP-
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MalMI0 M UIPAKT BAKHYIO PO/Ib B ONTHMM3ALMM MCIIOJb-
30BaHMsA MecTa Ha aucke. Takum o6pasom, BbIGOPY THITOB
JAHHBIX 1A cToNOUOB cO3aaBaeMoil Tabmuibl HeoOXomuMOo
yRenuTh 0coboe BHUMaHME.

A
“‘@5, CoBMeCcTUMOCTb TUNOB AaHHLIX

TuNbl AGHHBLIX W WX Ha3BAHWA CAYXET OAHWM M3 OCHOBHbIX
WCTOYHWKOB HECOBMECTUMOCTH B SQL. BasoBble THMbI AGHHbIX
0bblyHO noaaepxkuBatoTes Beemu CYBA NnpUMEPHO 0AMHAaKO-
BO, B OTAMUYME OT HEKOTOPbIX CAOXHbLIX TMNOB. Bonee Toro, MHO-
rAa Bbl ByAeTe CTaAKMBATHCA C TEM, UTO OAMH W TOT XEe TUN AaH-
HbIX B pasHbix CYB/\ Ha3kIiBEETCA NO-pa3HoMy. K coxaneHuio,
C 3TMM HUUEro HeAb3s NoAeAaTb, NMPOCTO CAEAYET NOMHWTL O
TaKHMX BELWAX NPU CO3AAHWUM CXEM TabAMLL )

Ctpoku

IlaHHbIe B TaONMIIE XPAHATCA B CTPOKAX, M KAXK/AA 3aIHUCh
COZlep>)KUTCSA B CBOEN cTpoke. Bo3ppalasck K CpaBHEHMIO C
ceTkoit siueex Excel, MOXXHO cKasaTh, YTO €€ BePTHKA/IbHbIE
pAAbI TpefcTaBnAT coboit cTonbLbl TAONUIIEL, a TOPU3OH-
Ta/IbHbIE PANbl — ITO CTPOKM.

HanpuMep, B Tabnuiie K1MeHTOB MHAOPMaLMA O KAXKAOM
KNMEHTe XPaHUTCA B OTAENbHOIN CTpoke. Uncno CTpoK B
Tabnylle paBHO YMCITY 3aMMCelt O KIMEHTAX.

_/.'.5:“ :—
j CTtpoka

OTAEALHaA 3anuck B TabauLe.

f 3anucu UAH CTPOKU?

YacTto noas3oBatend 6as AaHHbIX FOBOPAT O 38MMCAX, UMeRA B
BUAY CTPOKH. 3TW ABa TEpMHHA B3aUMO3aMeHABMbI.
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MepBUYHbIE KAIOUU

B kaxjoif cTpoke TaGMMIBI JNOMKHO OBITh HECKOMbKO
cTONO1I0B, KOTOPble YHMKA/ILHBIM 00pa3oM MaeHTunUmupy-
10T ee. B Tabniiie KN1MeHTOB 3TO MOTYT ObITh HOMepa KNMeH-
TOB, TOTJA KaK B Ta0/ule 3aKa3oB TAKMM CTOJIOLOM MOKeT
CTYKUTh upeHTuduKaTop 3axkasa. B rabnuue co criuckom co-
TPYAHUKOB MOYKHO MCIO/IB30BATL CTO/NOCL, ¢ HOMEpami CO-
TPYAHMKOB, @ B TaO/NMIIe CO CIMCOK KHUT YHUKAIbHBIM MJIeH-
tuduxaropom Gyaer cnyxuth ISBN.

MepBUUHBIN KAIOU

Cronbeu (Man Habop cToABLOB), 3HAUEHHS KOTOPOTO YHUKAAL-
HbIM 06pa3OM MAEHTUDULMPYIOT KAXAYHO CTPOKY TabAMLbI.

Cronbey (unu Habop cTonbLOB), YHUKATLHO UAEHTUON-
LMPYIOWNI KOKAYI0 CTPOKY TabnuLbl, HA3BIBAETCA HEPBLIH-
HotM Koyom. TIepBHUHbIL KIIOY HYKeH i obpaieduns K
KOHKPETHOJ CTpoke. bes Hero BRINONMHATL OOHOBIEHUE WK
yaanenue cTpok Tabnuubl 6bi10 Obl OYeHDb 3aTPYAHUTENBHO,
TaK Kak He ObIM0 Obl HMKAKONM FapaHTHM, YTO M3MEHAIOTCA
HYJKHBIE CTPOKM.

! Bcerpa onpe.qenaﬁre nepBUUYHbIE KAKOYU

HecmoTpA Ha To YTO MepBHYHbIE KAKOUYM He ABAAtOTCA 06A3a-
TEABHbIMM, BOABLIMHCTBO pa3paboTurkoB 6a3 paHHbIX CO3Aa-
HOT MX ANA KaXAOH TaBAKUBI, YTOOKI B DYAYLLEM MMETH BO3MOX-
HOCTE BbINOAHSATE AOBEIE MAHWUNYARLUMK C AGHHBIMH,

JTio6oit cronber; Tabnuipr MoxkeT ObITh BbIOpaH B Kade-
CTBE MEPBUYHOTO KMI0Ya, eC/iy COONMIONAKTCA CIeyIoLIe yc-
JIOBHSL.

B JIBe pasHbie CTPOKM HE MOTYT UMETh OJIHO U TO JKe 3Ha-

YeHe IePBUYHOTO KA.
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B Kapas cTpoKa JO/HKHA MMETh ONpee/IeHHOe 3Haye-
HI€ IEPBUYHOTO Kito4a (CTONOL bl MEPBUYHOrO KIK0Ya
He MOTyT cofiepkaTh 3HaueHus NULL),

® 3HayeHuss B cronble MEpPBUYHOrO K/IKWYa HE MOIyT
OBITb N3MEHEHDI.

B 3HaueHuA MEPBUYHOrO K/IK0Ya HEb3S MCIO/Nb30BATh
apaxapl. (Ecnm cTpoka ypaneHa us Tabnuubl, TO ee
NepPBUYHDBIA K04 HeNb3A B HajibHellllleM Ha3HayaThb
OPYTUM CTPOKaM.)

B xauecTBe nMepBUYHOrO K04 0OBIYHO BHIGHPAETCS TONb-
KO opuH ctonber Tabmuiuer. Ho nannoe tpebosanme He 06s-
3aTeIbHO, ¥ MEPBUYHBIM K/IIUYOM MOTYT C/TYKMThH HECKOIBKO
cronbuos. I1py 3TOM NpuUBeeHHbIe Bblllle TPABMIIA JJONIKHBI
co6MmoAaTbCS A1l BceX CTOMOIOB MepBUYHOrO KIK4Ya, a BCe
KOMOMHALMK MX 3HAYEHWIT JAOKHBI OBITH YHUKATbHBIMU (B
OTHeMbHBIX CTONOLAX 3HAUEHNA MOTYT OBTOPATLCA).

Cy1uecTByeT elie OfMH BAKHBIN THI K/1i04a — BHELIHUL
K104, HO er0 MBI PACCMOTPUM Ha ypoke 22.

Yro Takoe SQL

SQL (Structured Query Language) — 9T0 A3bIK CTPYKTY-
PMPOBAHHBIX 3aIIPOCOB, KOTOPBIIT ObIN CIIENMANIbLHO paspabo-
TaH [JIs1 B3aUMOJeICTBIA ¢ Ga3ami JaHHBIX.

B ornmume OT Apyrux A3bIKoB (Takux, kak Java, C wmu
Python), SQL coctouT M3 OTHOCMTENbHO HeOONBILOrO KO-
INYECTBA CMIOB AHITIMIICKOTO A3blKa. Tak OBINO M3HAYANBLHO
sagymano. SQL paspabaTsiBanca fna peiieHus OfHON KOH-
KPETHOM 3afiauy — MpefocTaBiATh npoctoit 1 addexTns-
HBII C1O0co6 uTeHus u 3anucu MHpopmaruu u3 6a3 JaHHBIX.

Kakossl sxe npemmyiectea SQL?

B SQL He OTHOCHTCA K YMCIY MPONPUETAPHBIX SA3bIKOB,
MCTIONB3YeMbIX TOCTaBUIMKaMM KoHKpeTHbIX CYB]I.
[Toutn Bce Bepywme CYB]l nopnepxuaior SQL, mo-
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3TOMY 3HaHMe JaHHOTO A3bIKa MO3BOMNT BaM B3anMO-
IeiCTBOBATh IPaKTU4eCcKy ¢ 110001 6a30if JTaHHDIX.

8 SQL nerko u3yumTb. Ero HeMHOrouMC/IeHHble MH-
CTPYKLMM COCTOAT M3 ITPOCTBIX AHTTIMIMCKMX CIIOB.,

B HecMmoTpa Ha Kaxyulyroca npocrory, SQL — arto
O4YeHb MOLLHBII A3BIK. YMENO M0/1b3ysACh €ro MHCTPYK-
LMAMM, MOKHO BBIIIO/IHATb OY€Hb C/I0MKHbIE OllepaLu
c basaMy 1aHHBIX,

Bor nouemy crout usyunts SQL.

— "
/ Pacwupenun SQL

Muorue noctaswmkm CYBA pacwnpuau soamoxHocT SQL, po-
6aBMB B A3blK ADNOAHUTEALHLIE ONEPaTOPbl AW MHCTPYKLMM.
3T pacliupeHus HeobXoaMMbl AAS oBecnevyeHus AOMNOAHM-
TEALHOH GYHKLUMOHAABHOCTH WAM AAS YNPOLLEHHS ONpPeAeAeH-
HbIX onepaumMi. M xoTa Yacto oHW BbIBatoT 04eHb NOAE3HbIMH,
nopoGHbIE pacluMpeHHa cneurdryHbl ANR KoHKpeTHoW CYBA
M PeAKO NOAAEPXKKMBAKOTCA BoAee YEM OAHMM MOCTABLLMKOM.
Cranaapt SQL koHTpoampyetca komutetom ANS| W cootBet-
cTBeHHO HasbiBaeTca ANSI SQL. Bee kpynHbie CYBA, aaxe Te,
y KOTOPbIX ecTb COOCTBEHHbIE PaCLUMPEHWS, NOAAEPXKMBAIOT
ANS| SQL. OtaeAbHbIM peanM3auMsM NPUCBOEHbl coBCTBEH-
Hble WmeHa (PL-SQL B Oracle, Transact-SQL 8 Microsoft SQL
Server v ap.).

Yalle Bcero B KHUre paccmartpusaetcs umeHHo ANSI SQL.
B tex pepkux CAydasx, KOrAa WCMOAb3YeTCH PasHOBMAHOCTb
SQL, oTHocAWaACA K onpeaeAeHHOoi CYBA, 00 3ToM ynomuHa-
€TCA OTAEALHO. j

Monpobyiite camu

ITono6HO n3y4yeHu:o Mo6Oro Apyroro A3eIKa, 1y4Lie BCEro
nonpo6osath npumenntb SQL Ha npakrtuke, Ijisi aTOro BaMm
noHagobutca 6asa faHHbx U CYDB]], B KOTOPOIl MOXHO BbI-
nonuatb SQL-3anpocsl.
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%  Kakyw CYBJ BbibpaTh?

Ans paboTbl ¢ npumepamu kKHUrK Tpebyetca CYBA. Ho kakyto
W3 HUX BbIDpaTh?

K cyacTbio, NPUBOAMMBIFA B KHUTE koA SQL MOXET BLINOAHATL-
CA NpakTMuecku 8 AHboi CYBA. COOTBETCTBEHHO, Bhl BNpase
8bIGMPaTL TO, YTO AAA Bac yaoBHee W npoLue.

TyT ecTb ABa BapuaHTa. pexae Bcero, MOXeTe MHCTarAMpO-
Bath CYBA Ha cBOW KoMnNbtoTep, YTOBbl MMETb NOAHbLIHA AOCTYN
K Baszam AaHHbIX. Bnpo4yem, AAA MHOMMX MMEHHO ycTaHOBKa
1 HacTpoika CYB/\ — camasi cAoXkHas yacTb B MaydeHuu SQL.
AALTEpPHATHBHLIA BapMaHT — MOAYYMTE AOCTYN K CepBepHON
(MAm oBaauHoit) CYBA, utoBbl HUYEro He TpPeBOBAAOCE UHCTaA-
AMPOBaTh U KOHOUIYpUpPOBaTh.

Aan Bblibopa aocTynHO MHOXecTBo CYBA. BoT HECKOABKO pe-
KOMEHABLMHA.

B MySQL (kak » ee oteBetBAeHWEe MariaDB) — camoe Ayd-
Lee pelleHne, NoToMy 4YTO 370 AEFKO MHCTaAAMpyeman
becnaatHan CYBA C NOAAEBPXKOK AAS BCEX OnepauuoH-
HbIX cucTem. MMeeTcs yTMAWTa KOMaHAHOW CTPOKM, Mo-
3BOASIOWLEA BBOAWTE SQL-KOA, HO €CTb M rpaguyeckan
yTuamMTa MySQL Workbench, kotopyto Hy»KHO 3arpy»atb 1
MHCTaAAMPOBaTL OTAEALHO.

® AAA noab3oBateserd Windows AOCTYNHO MNPHAOKEHHE
Microsoft SQL Server Express. 310 becnaaTtHaa BEPCHA
nonyasipHoit CYBA, SQL Server, Bkaluatowas KAMEHT-
ckuit mopyab SQL Server Management Studio.

Tenepb 4yTO KacaeTcA Bbibopa cepsBepHOW (MAM obnauyHOWM)
CYBA.

8 EcAM Bbl U3yyaeTte SQL AAA npumeHeHMs Ha pabore, To,
CKOpEeEe BCEro, ¥y BAC Ha GHUPME YXE MCMOAL3YETCA Kaka-
A-To CYBA. Nonpocute aaAMUHWUCTPATOPa CO3AaTL AAA Bac
YYETHYHO 3aMKCh U NPEAOCTaBHUTL BaM YTUAMTY, C MOMOLLLIO
KOTOPOW MOXKHO BBOAMTE M TecTUpoBate SQL-3anpockl.

8 (ObnadHble CYBA — 370 3K3eMNAAPbLI, BbINOAHAIOLLMECA
Ha BWPTYanbHbIX cepsepax, bharopapA uyemy Bam He
HYXHO HUYETO MHCTAAMMPOBAaTL ¥ cebs Ha kKomnbraTepe.
Takue CYBA npeanaratoTcs BCEMW BeAyLMMM MNocTas-

o
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Wwrkamu obaayHbIX cayiO (BrAatovaa Google, Amazon
W Microsoft). K coxaneHuio, KOHOUrypHpoBaHWe 3THX
CYBA (BKAHOYAA HACTPOMKY yAAAeHHOro AocTyna) — He-
TPMBUEAbHAR 3apaua, 3avacTyro Tpebytowan Goabluero
obkema paboTel, YeM NpPH YCTAHOBKE AOKanbHOH CYBA.
MckaroueHMe cocTaBaaloT passe uto Oracle Live SQL u
IBM Db2 on Cloud, npeanaratolime BecnaatHyto BEpCHIo
¢ Beb-uHTEphErcoM.

CebiAKA Ha Bee ynomaHyTbie CYBA AOCTYMHbI Ha CaiTe KHWUIM No

appecy http://forta.com/books/0135182794, Mo mepe
o06HosAeHHA CYBA 31a cTpaHuua Toxe Byaet 0GHOBAATLCS.

Bo Bcex ympakHeHMsIX KHUIM MCMO/NB3YIOTCA PeanbHble
nHCTpyKumuu SQL 1 nmonHoueHHble Tabnuibl 6asbl JaHHDIX.
B HPHHOH(EHPIH A onuceliBaKTCsa BCe JEMOHCTPAIIMOHHDbIE
TabMuLbl ¥ PACCKA3BIBAETCA O TOM, KakK MX MOAYYNTH (mm
CO3/1aTh CAaMOCTOATENBHO), YTOOBI MOIKHO ObIIO BBIMOMHSATD
IPHUMEPDI KaXI0ro ypoKa.

Kpome TOro, HauuHas ¢ ypoxa 2 B KOHLE KaXKJIOM I/IaBbl
HPUBOJATCA yNpaxcHeHUs. DTO [JacT BaM BO3MOXHOCTDb 3a-
KpEH}‘[Tb HOHY‘-IEHHIJIE 3HAHMA N l'lplr’iMCH HUTbh UX 0158 pELL[EHPIH
3a[a4q, HE PAaCCMOTPEHHDIX B camoii rinase. OTBeTHI Ha ynpam-
HEHMA HPMBO,I],HTCH B ITPUJIOKEH NN ﬂ

Pe3ome

Ha nepsom ypoke Bbl y3Hanu, 4To Takoe SQL u s yero
OH HYy»KeH. B casnm ¢ Tem uto SQL npuMenaeTcs /14 B3alMo-
neficTBuA ¢ 6a3amMy JaHHbIX, Mbl TAK)Ke PACCMOTPEN OCHOB-
HYI0 TepMuHOOri0 6a3 JaHHBIX.
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HapneueHne paHHBbIX
U3 Tabauy

Ha amom ypoxe svl y3aHaeme, Kax npuMeHsmo UHCMpPyK-
1o SELECT Ons u3eneveHus 00H020 UM HECKOABKILX
cmonbuo8 13 mabnuuol.

UHcTpykuusa SELECT

Kak yxe ropopunoce Ha ypoke 1, uHcTpykuun SQL co-
CTOAT U3 OObIYHBIX CJIOB aHITIMICKOro A3bIKa. DTH C/IOBA Ha-
3BIBAIOTCA K/NO4EBbIML, W Kaxaasa nHcTpykuusa SQL conep-
/KUT OJHO M/IM HECKONbKO Takmx cnos. Yate Bcero sot Oynere
MMeTb JIENI0 C MHCTpyKUMelt SELECT, KoTopas IpefHasHade-
Ha 1A u3BNneveHns MHGOPMALMN M3 OFHON H/TH HECKOMbKIX
Tabmni.

KatoyeBoe cnoso

3ape3epBUPOBAHHOE CAOBO, COCTEBAAKOLLEE YACTb AEKCHKOHA
SQL. HuKkorpa He HasbiBaiTe TabAUUY MAM CTOADEL TaKUM CAO-
BOM. B NpuAOXKEHWH [ nepeurcaeHbl HanboAEe HACTO HCMOAL3Y-
emble KAIOUEBLIE CAOBA.

Yro6p! npu nmomouy MHCTPyKuy SELECT 13Bneub jjaH-
Hble 13 TaOMMLbI, HY’)KHO yKa3aTb Kak MUHUMYM /JiBe BeLiu:
4YTO MMEHHO BbI XOTHTE U3BJIEYb M OTKY/A.
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f BeinonxsTe npuMepesl No Xo0AY YTEHHUA KHUIHU

Bo BCEX NpWMepax KHWrKM MCNoAb3YHOTCA GaiAbl AaHHbIX, OMk-
caHHble B NPUAOKEHMU A. ECAM Bbl XOTUTE CAMOCTORTEABHO Bbl-
NOAHATL MPUMEPDI (@ XeAaTeAbHO NOCTYNaTk MMEHHO Tak), obpa-
THTECH K YKasaHHOMY NMPUAOXEHWIO, B KOTOPOM AaHbl MHCTPYK-
LMK O TOM, Kak 3arpy3uTb 3TW GarAbl W CO3AaTb C MX MOMOLLLIO
rotosble TabAMLbL. )

@ McnoabayiTe oTaeAbHYIO 623y AaHHbLIX

Bce CYBA no3soastor paboTtath ¢ HECKOABKUMMK Ba3zamu AGHHBIX.
AR BbINOAHEHWA NPUMEPOB C AEMOHCTPALMOHHBLIMKM TabAuLa-
MW (OHM ONMcaHbl B NPHAOKEHHH A) pEKOMEHAYeTCA COo3AaTh
0TAENbHYI0 6a3y AaHHbIX. ECAM BBl BAPYT CTOAKHETECH C HEMOHAT-
HbIMK OWKWBKaMK NPK BBINOAHEHWUW 3aNpOCcoB, ybeauTech B TOM,
Y70 BbIGpaHa npaBuabHas 0a3a AaHHbIX. D

U3BAeueHue 0TAEAbHbIX CTOAGLLOB

Haunem ¢ npocroit nHCTpyKuun SELECT.

Beoa V

SELECT prod_name
FROM Products;

AHanus Vv

B aToM mpumepe MHCTPYKUMA SELECT M3B/I€KaeT OfMH
cronbey, oy HazBaHueM prod name u3 Tabnuibl Products.
Vimsi cronblia ykasbiBaeTcs cpasy Mocje KIiueBOro CaoBa
SELECT, a B nipefiyioykeHuu FROM yKa3bIBaeTCs MMs TabaMLbL,
13 KOTOPOJ M3BJIEKAIOTCA AaHHble. Pe3y/nbTaT BbINONHEHUA
MHCTPYKLM OyLer ClefyroLiM.
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BbiBop, V

prod name

Fish bean bag toy
Bird bhean bag toy
Rabbit bean bag toy
8 inch teddy bear
12 inch teddy bear

18 inch teddy bear
Raggedy Ann

King doll

Queen doll

B sapucumocty ot ucnonbsyemoit CYBI Bbl MoxkeTe no-
nyunuTh coobleHne 0 TOM, CKOBKO CTPOK Ob110 BHIOpaHO 1
3a Kakoe Bpems. Hanpumep, B KomaHiHO# cTpoke MySQL
OyneT noayyeHo NpMMEPHO Takoe coobLieHne:

8 rows in set (0.0l sec)

% Heomopmpoaaunble AdHHble

Ecan Bbl nonpobyeTe BbINOAHMTL 3TOT 3aNPOC CAMOCTORATEAb-
HO, TO 3aMeTuTe, UTo AaHHble yacTo oTobpaxatoTca B WHOM
nopAake. BOnHOBaTLCA He CTOMT — Tak M AOAKHO ObITb. Ecam
peayAbTaThl 3anpoca He OTCOPTMPOBAaHbLI ABHLIM 06pasom (06
3TOM Mbl NOrOBOPHM Ha CAEAYIOLLEM YPOKE), TO AaHHbIe ByAyT
BO3BPaLLATLCH B MNPOUM3BOABHOM NOPAAKE. 3T0 MoxeT ObiTh
NOPAACK, B KOTOPOM CTPOKW 3aHOCHMAWCb B TabAMLy, HAKM Ka-
KOM-TO ApYror nopsaok. MaseHoe, Yto Habop BO3BpallaemMbIX
CTPOK BYAET OAHWM M TEM XE. y

IIpoctan nxcTpykuus SELECT B npefbifyIeM IpuMepe
BO3Bpallana Bce CTPOKM Tabnuupl. [JaHHble He QHILTPYIOT-
CA M He COPTUPYIOTCA. DTN TeMbl Oy T pacCMaTPUBATLCA Ha
CAEAYIOWMX YPOKaX.
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I @ 3aBepuieHue HHCTPYKUMIA

Heckoabko WHCTPYKUMI SQL AOAXKHbI ObiTb paspeAeHbl ToY-
KoM ¢ 3ansToi. B boabwuHcTee CYBA He Tpebyetca BCTaBAATh
TOYKY C 3ansT0A NOCAE EAMHCTBEHHOW MHCTPYKLMKM, HO ECAU B
BalemM KOHKpeTHoM cayuae CYBA BeiaaeT owmMbKy, BaMm npu-
AETCA 370 AeAaTb. TOUKY C 3anATol BCEeraa MOXHO ACOaBAATL;
OHa He NoOMEeLaeT, A3Xe ECAK He cuuTaeTes 06A3aTeAbHON. )

@ MHcTpykuuu SQL v peructp cumeonoB

BaxHo noauepkHyTk, YTO MHCTPYKUMKM SQL HEUyBCTBUTEALHBLI K
PErucTpy CUMBOAOB, NO3TOMY KAHOUEBbIE CAOBa SELECT, select
W Select paBHO3HaYHbl. MHorve pas3paboTuuki NPUMEHSAIOT
BEPXHWI PETUCTP AAA BCEX KAOUEBbIX CAOB SQL M HUXHMIA pe-
TUCTP — AAR MMEH CTOABLOB M TabAKL, HTODbI KOA Aerye YuTancs.
Ho Byabte BHMMaTenbHbl: B OTAMYWE OT MHCTRPYKUMIA SQL nmeHa
TabAuLL, CTOABLIOB W 3HAYEHWA MOTYT OKa3aThCA YYBCTBUTENBHbI-
MU K permctpy (ato 3asucuT ot CYBA 1 ee KoHpUrypaumu). )

@ Wcnoab3osaHue npobenos

Bce auwwiHKe npobeasl B MHCTPYKUMK SQL nponyckakotea npu o6-
pabotke 3anpoca. MoaToMy WHCTRYKUMS MOXeT ObITb 3anucaHa
KaK B OAHOM AAMHHOM CTPOKE, TaK W pa3buTa Ha HECKOALKO CTPOK.
CAeAYIOLLLME TPW MHCTPYKUMK GYHKLMOHAABHO MAEHTHUHBIL.

SELECT prod name
FROM Products;

SELECT prod_name FROM Products;

SELECT
prod_name
FROM
Products;

BOABLIMHCTBO PaspaboTuMKoB pastuBatoT MHCTRYKLUMK Ha He-
CKOABKO CTPOK, UT0Bbl X BbIAD AErYe YWTaTk M TECTHPOBATL.
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U3BAeueHUEe HECKOABKMX CTOAOLIOB

Il M3BNeYeHNA HECKOMBKUX CTOMOIIOB U3 TabMUIIbI IPI-
MEHAETCA Y)Ke€ pacCMOTpeHHas HaMu MHCTPYKLmnAa SELECT.
OTnuyue COCTOUT B TOM, UTO [IOC/IE K/TIOYEBOT0 ¢/1oBa SELECT
uepes 3arsTy0 MepPeunc/IIeTCsi HECKOIBKO MMEH CTONOLI0B.

; E}'A bTeé BHUMATEAbHbI! C 3aNATbIMMK

MpH NEPEUMCAEHWI HECKOABKMX CTOABLOB BeTasAfiTe 3ans-
Thi€ TOABKO MEXAY HUMMU, HO HE NMOCAE 3aBepLiatollero cToAb-
L@ B CMUCKE, TaK KaK 3T0 NPUBEAET K OLIKOKE.

Cnenyromas nHCTpyKuua SELECT nasnekaeT 13 Tabnuiibl
Products Tpu cronbua.

Beop V

SELECT prod id, prod name, prod price
FROM Products;

AHaAus V

Kak u B mpenpifyliemM npumepe, 3jiech OIS TOTYYeHM
HaHHBIX M3 Tabnuubl Products NpuMeHseTCA MHCTPYKUMA
SELECT. B naHHOM crtydae yepe3 3aMATYIO IIepeYUC/IeHbl TPH
uMeHn cronbua. PesyabTar BbINOHEHMA HHCTPYKLMM [TOKA-
3aH HIKe.

BobiBoa V

prod id prod_name prod price
BNBGO1 Fish bean bag toy 3.49
BNBGO2 Bird bean bag toy 3.49
BNBGO3 Rabbit bean bag toy 3.49
BRO1 8 inch teddy bear 5.99
BRO2 12 inch teddy bear 8.99
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BRO3 18 inch teddy bear 11.99
RGANO1 Raggedy Ann 4,99
RYLO1 King doll 9.49
RYLOZ Queen doll 9.49

/ BbiBOA pe3yAbTaTOR 3anpoca

Kak BMAHO M3 NOKa3aHHOro NpuMepa, MHCTPYKUMK SQL 0bbiv-
HO BO3BpallakT HepOopMaTUpPOBaHHbIe A@HHbIE, W B pas-
Heix CYBA W NPUADKEHMAX 3TW ABHHBLIE MOTYT oToBpaxaTscs
No-pas3HoMY (B YACTHOCTM, C pa3HbIM KOAWUecTBOM npobenos
MeXAY cToABUAMH W 3HAKOB MOCAE AECATHYHOW TouKH). Dop-
MaTHpOBaHKe A8HHbIX — 3apadva BbiBOAA PE3YALTATOB Ha
3KpaH, a He BblBOpKK 3HAaYEHHA U3 Basbl paHHbIX. [oaTomy
npeAcTaBAEHME 3anucei Ha 3KpaHe 3aBUCHT OT KOHKPeTHOro
MPUAOKEHUA, MPUMEHAEMOTO AAA BbINOAHEHMA 3aNpOCOoB. D

U3BreueHue Bcex cTonbLOB

[TomMuMo M3B/IeUeHMA KOHKPETHBIX CTONOLOB (OfHOTO
MM HECKONBbKMUX), C MOMOLbI0 MHCTPYKL MK SELECT MOXHO
3aMpOCUTh BCe CTONOLLI, HE Mepedncisss KakAbli U3 HUX.
JIns 5TOro BMECTO MMEH CTONOLOB ClefyeT yKasaTh CUMBO
“aBeagouka” (*), Kak B MOKA3aHHOM HIDKE [IpUMepe.

Beop V

SELECT *
FROM Products;

AHanuz V

[Tpy HanM4MyU CUMBOJIA TIOACTAHOBKM (*) BO3BpaLaOTCA
Bce ctonbupr. O6bIuHO (HO He Bcerpga) cTon6LBI BO3Bpala-
HTCA B TOM HOPHJIKE, B KOTOPOM OHHN HEPE‘:II’ICHEHI:I B onpe-
neneHuy Tabnuupl. Bipoyem, TabnuuHble JaHHbIE PENKO BbI-
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BOJATCS B TOM BUJIE, B KOTOPOM OHM XpaHATCs B (6ase JjaH-
1pix. (O6GBIYHO OHNM BO3BPALIAKTCA B IIPUIIOXKEHNE, KOTOpOe
nomKHbIM 06pasom dopmaTupyer ux.)

= 7:-,
ll‘ %, Ucnonb3oBaHWe CUMBOAOB NOACTAHOBKH

/A\ydLle He MCMNOAL30BaTL CUMBOA * (KPOME TeX CAyYaes, Kor-
A3 BaM AEACTBUTEALHO HEOBXOAMMLI BCe CTOADLILI TabauLbl).
HecmoTps Ha To YTO 3TO NMO3BOAAET CIKOHOMMKTL BPEMA W YCH-
AWA, 3aTPaUMBAEMbIE Ha NepeuncAeHHe Tpebyembix cToABLOB,
U3BABYEHME HEHYXHbIX CTOAOLOB 00bLIYHO NPUBOAMT K CHUKE-
HWIO MPOM3BOAMTEABHOCTH 3aMPOCA U NMPUADKEHWA B LEAOM. r

; H3BAeueHMe HEM3BECTHBIX CTOAOLIOB

Y CUMBOAE MOACTAHOBKM ECTb AMLIb OAHO MPEWMYLLECTEO!
MOCKOALKY Bbl HE YKa3biBaeTe TOUHble UMeHa cTonBLoB (npw
HaAMUYWM CUMBOAE * BO3BpaLLAOTCS Bce CTOAOLIbI), nossas-
eTcA BO3MOXHOCTh M3BAEUL CTONDLLI, MMEHA KOTOPbLIX Bam
HEU3BECTHbI. )

U3BAeueHHE YHUKaAbHbIX CTPOK

Kax Be1 y6egunucns, mHCTpyKLUMaA SELECT BO3BpallaeT Bce
CTPOKM, COOTBETCTBYIOLIME KpuTeputo orbopa. Ho uTo ecin
BaM He HYXHbl abcomoTHO Bce 3HaveHua? Ilpeanonoxum,
HAMpUMep, 4TO HeoOXOnMMO y3HaTh UIeHTH(UKATOPBI BCEX
NMoCTaBUIMKOB 13 Tabnuupl Products,

BBop, V

SELECT vend_id
FROM Products;
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BriBoa V

vend id

FNGO1
FNGO1

Mucrpykuns SELECT Bepuyna 9 crpok (Xots B crim-
CKe BCEro 4eThIpe MOCTaBUMKa), NOTOMY 4TO B Tabmuie
Products yxasaHsl 9 ToBapoB. Kak e MosyumMTs CHMCOK
YHUKA/IbHBIX 3HAUEHMH?

Peurenne saxniouaeTcs B IpUMMeHEHHN KITIOUEBOTO CIOBA
DISTINCT, koTopoe, KaKk HeTpyLHO NPeAnonoKUTDL, 3aCTaB-
nser CYB]I BepHYTh TONBKO YHUKA/ILHbIE 3HAUEHUSL.

Beop V

SELECT DISTINCT vend_id
FROM Products;

AHaaus Vv

[Tpennoxxenue SELECT DISTINCT vend id3acraBnser
CYBIl BepHyTb TONLKO 3amKCy C OT/IMYAKOLIMMUCA 3Haye-
Husmu vend id, u B pesynbTaTe Mbl [TOTy4aeM TP CTPOKH,
KaK rnoxasaHo Hinke. KiiroyeBoe cnopo DISTINCT, ecin OHO
MMEETCS, JIOJIKHO CTOATb HENOCPENCTBEHHO epefl CIIMCKOM
1MeH CcTonOLOB.
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BbiBon V

DLLO1
FNGO1

. ‘74,
l“ %, CTPOKM He MOTYT ObiTb YUACTUYHO YHUKaAbHbIVIK

KaroueBoe cnoBo DISTINCT NpUMEHAETCH KO Beem cToabuam,
8 He TOAbKO K TOMY, Nepes KOTOpPLIM OHO CTOWT. ECAM 3aAaThb
npearoxeHue SELECT DISTINCT vend id, prod price,
TO OYAYT M3BAEUEHbI LWECTh CTPOK M3 AEBATH, NOCKOABKY AAR
A8HHOW napbl CTOAGLOB BO3MOXHbI LWECTb YHUKAAbHbLIX KOM-
BuHaumi. YTobbl YBMAETL Pa3HHLY, BBEAWTE CAGAYHIOLLWE ABE
WHCTPYKUHK W CpaBHWUTE Pe3YALTaThI.

SELECT DISTINCT vend id, prod price
FROM Products;
SELECT vend id, prod price FROM Products; )

OrpaHuuyeHue pe3yAbTaToB 3anpoca

Muctpykuua SELECT BO3BpalljaeT BCe CTPOKM, COOT-
BETCTBYIOLIME KPUTepu0 0Tbopa. 3a4acTylo 3TO BCe CTPOKHU
Tabnmuipl. Ho uto, ecnyt HeobXognMo MOMyYuTh NUIlbL Nep-
BYH CTPOKY MM 3aflaHHOe uncio cTpok? Takoe BIoyHe BO3-
MOXKHO, K coxanenuo, aTo MMEHHO Ta CUTyaius, B KOTOPOit
pasupie CYB]] BenyT cebs no-pasnomy.

B Microsoft SQL Server MOyKHO BOCIONb30BATLCA KITlO4e-
BbIM C1I0BOM TOP, yTOOBI M3B/I€Yb ULIL HECKOMBKO MepPBhIX
3anmce, Kak MoKa3saHO HMXKe,
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Beoa V

SELECT TOP 5 prod_name
FROM Products;

BoiBoa V

prod_name

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

AHanus Vv

B aroit mHCTpyKuuM npepnoxxedune SELECT TOP 5
MO3BONAET N3B/IeYb N3 TaONMN1bI IIePBbIE MATb CTPOK

B Db2 npumensercs cOGCTBEeHHbIN YHUKAIbHbIA CUHTAK-
cuc.

BBoa V

SELECT prod name
FROM Products
FETCH FIRST 5 ROWS ONLY;

AHanus Vv

[Tpepnoskenye FETCH FIRST 5 ROWS ONLY B JaHHOM
cydae He TpelyeT MOsCHEeHMIL.

B Oracle Heobxo1M0 OPraHN30BaTh MOJCYET CTPOK C M10-
MOILLbIO BCTPOEHHOTO cHeT4Mia ROWNUM,
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Bsoa, V

SELECT prod_name
FROM Products
WHERE ROWNUM <=5;

B MySQL, MariaDB, PostgreSQL u SQLite MoxHO BOC-
[1Ob30BATbhCSA NpejyloxKeHem LIMIT.

Beop, V

SELECT prod_name
FROM Products
LIMIT 5;

AHanuz V

[Ipennoxenne LIMIT 5 3acranngeT CYB]] BepHyTh He 60-
nee MATH CTPOK. Ecnu HeoOXonMMo MonyuyuTh Caepyiouime
IATh CTPOK, 3aflaiiTe HAYa/bHYIO TOUKY U3BHCYEHUA U Tpe-
6yeMoe KOMMYECTBO CTPOK, KaK MMOKa3aHO HUKE.

Beoa V

SELECT prod_name
FROM Products
LIMIT 5 OFFSET 5;

AHanus V

IIpennoxcenue LIMIT 5 OFFSET S 3actasnser CYB]] Bep-
HYTb [TATb CTPOK, HauMHas co crpoku 5. [lepsoe uncno — sro
KO/MYECTBO CTPOK JUIA M3BJIe4eHNA, a BTOPOe — HadasbHad
TOYKa. Pe3ynbTaT mokasaH HIDKe.
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BuiBop V

prod_name

Rabbit bean bag toy
Raggedy Ann

King doll

Queen doll

Wrax, npepnoxerve LIMIT 3afaeT 4Kcao BO3Bpaljae-
MbBIX CTPOK, a B COYeTaHMM C KNIOYEBbIM CIOBOM OFFSET
OHO OIpeNeNfeT, € KaKolt CTpoku Tabnuip HeoOXoAMMO Ha-
yaTh oTcyeT. B Hawem npumepe tabnuua Products copep-
KT BCEro AeBATb TOBAPOB, MOBTOMY MHCTPYKUusA SELECT ¢
npengnokenmem LIMIT 5 OFFSET 5 BepHyna 4eTbhIpe CTPO-
K1 (IIATOM IPOCTO HeT).

- @ =
1\@ Crpoka 0

Mepsas M3BAEKaeman cTpoka UMeeT Homep 0, a He 1. Takum
oBpasom, UHCTRYKLUMA C NPEAOKEHHeM LIMIT 1 OFFSET 1
BEPHET BTOPYIO CTPOKY, @ He nepsyto. ¥

@ Kpartkan dopma 3anucu paa MySQL,
MariaDB v SQLite

MySQL, MariaDB u SQLite noaaepXMBaOT KpaTkyto dopmy
npearoXerus LIMIT 4 OFFSET 3, N03BOAAA 3anucatk ero
Kak LIMIT 3, 4.B aaHHOH dopMe YUCAD Nepea 3anAToi 3a-
AGET HauaAbHYH TOUKY, 8 NOCAE 3anfATOoi — KOAMUYECTBO CTPOK
(nopsAAoK Yncea oBpatHbIi, Tak uto ByAsTE BHUMATEALHbI).
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&

He Bce peaausaumuu SQL opuHaKoBbI

AaHHbIA paspeA € OnNUMCaHWeM WHCTPYKUWHA, NO3BOARHOLLMX
OrpaHW4MBaTL PE3YALTaThbl 3aMpPOCca, BKAIOUEH AWLLbL AAS TOTO,
yToBbl NOKA3aTh: HEAL3A CAENO HAAEATLCA HAa TO, UTO CUHTAKCHUC
MHCTPYKLUMIA SQL ByaeT 0AMHEKOBLIM M COTAGCOBaHHLIM BO BCEX
CYBA. MNMpocTeilumMe MHCTPYKUMKH 00bIYHO NOPTUPYEMEIE, HO BO-
AEE CAOXMHbIE BCEMAA HYXHO NPoBepATh. MoMHKUTE 06 3TOM NpK

pa3paboTke NPUAOKEHWH, paboTatolmx ¢ GazamK AaHHbIX. j

WUcnoAb3oBaHue KOMMEHTapUeB

Mucrpyxkunn SQL ob6pabareiBatorca camoit CYBIl. Ho

YTO, €C/IM B MHCTPYKLMIO HEOOXOAMMO BK/IIOUUTD TEKCT, KO-
TOPbII HE JIO/KEH HY BbIIONHATHCA, HM oOpabaTbiBaTbes? Y
3ayeM 9T0 BoobuIe HY/KHO? BOT HECKONMBKO NPUYMH.

8 PaccMoTpeHHBlE paHee MHCTpyKiuuu Oblin  oueHb

KOPOTKMMM M mpocTbiMu. Ho 1o mepe yBenmuenns
C/IOKHOCTM 3aNpPOCOB B HMX NpuAeTcA [A00aBIATH
onycarte/bHble KOMMEHTAPHM (B KauecTBe HAOMUHA-
HKA camoMy cebe Ha Gymyllee win i [pPyrux mnpo-
rpammuctoB). Takume KOMMeHTapuM BCTABAAIOTCA B
TEKCTbl 3aMpPOCOB, HO COBEPLIEHHO OYEBMIHO, YTO
OHM He NpefHa3HayeHbl 115 00paboTKM CO CTOPOHBI
CVYB]I. B xauectBe npumepoB usyunte Qaitnel create.
txt u populate.txf, pacCMOTpEHHbIE B IIPUIOXKEHNM A,

To e camoe cripaBelIMBO [JIA 3arOIOBKOB B Havase
SQL-cuenapus, cofepikaliMx KOHTAKTHbIE JaHHbBIE
MPOrpaMMMCTA, A TAKXKE Pa3/INYHbIe ONUCAHMSA U IPU-
mevaHus, [Ipumepsl 3TOro Takke MOXHO YBUAETb B
BblIlIEYKa3aHHbIX (aitmax.

Jlpyroe Ba)kHOe NpHUMEHEHME KOMMEHTApMEB — Bpe-
MEHHBII1 3aIIpeT Ha BbiNoHeHne Ppparmertos SQL-koza.
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Eciu BbI co3fiaeTe IIMHHBIN 3al1POC M XOTUTE IPOTECTH-
poBaTb /ML €ro (DparMeHT, 3aKOMMeHmMuUpytime nuLl-
Hue pparmentsl, yTo6p1 CYB]] npourHopuposana mx.

Bonbuinuerso CYBII nopnep;kxuMBaeT HECKOJbKO Bapi-
aHTOB CMHTaKCHca KoMMeHTapueB. CHauana pacCMOTPHUM
BCTPOEHHBIE KOMMEHTAPHN.

Beop V

SELECT prod_name == 3TO KOMMEHTAapPWA
FROM Products;

AHaAus V

[l BCTpauBaHUA KOMMEHTapHUEB NpefHa3HauyeHO BbIpa-
xeHue —- (nBa neduca). Bee, yTo uaeT ganee fo KOHLA CTPO-
KM, CY4NTAETCA TEKCTOM KOMMeHTapuA. [lonobupiM obpa3om
ynoGHO, K IpJMepY, OMMCbIBAaTh Ha3HAYeHNe CTONOLIOB B MH-
crpykumu CREATE TABLE.

Bot Elll€ OHa Pa3HOBMIHOCTDb BCTPOEHHDBIX KOMMEHTAPM -
eB (OHa NOJANePIKNBAETCA pexKe).

Beop V

# 9T0 KOMMEHTapwit
SELECT prod_name
FROM Products;

AHaAus Vv

CumBo/ # B HavaJie CTPOKM NPEBpaLaeT ee B KOMMEHTA-
puii.

MoscHO TaloKe Co31aBaTh MHOT'OCTPOYHBIE KOMMEHTAPUH,
B TOM YMC/Ie TaKye, KOTOpble MPeA0TBPALIAIOT BbIIIONHEHME
(dparmMeHTOB 3anpoca.
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Beoa V

* SELECT prod name, vend id
FROM Products; */

SELECT prod_name

FROM Products;

AHanusz Vv

BoipakeHue /* momeyaeT Ha4yan0 KOMMEHTapus, a Bhipa-
JKeHyue */ — ero koHeul. Bce, YTO HAXOAMTCA MEXKIY HUMH,
CTAaHOBUTCs KOoMMeHTapueM. I1ogo6HbIIl THIT KOMMEHTapu-
€B YaCTO NPUMEHAETCA [UI OTK/IIOYEHUA (PPArMEHTOB KOJa.
B naHHOM mpuMepe onpefienexb e MHCTPyKuun SELECT,
HO TepBas U3 HUX He Oy[eT BLIMOMHATLCH, IOTOMY 4TO 3a-
KOMMEHTMPOBaHa,

Pesome

Ha sToM ypoke Bbl y3Hanu, KaKk NPUMEHATb MHCTPYK-
unio SELECT g/1a u3B/IeuYeHMA OIHOr0, HECKO/NIbKKX MK BCeX
cronb10B Tabnuubl. BeIO Takke [I0KA3aHO, KAK U3BIEKATh
YHMKa/bHble 3HAYEHUS M BCTAB/IATb KOMMEHTApUM B KOJ.
K coxanennto, Bel ybegunuch B TOM, 4TO CnoxHbie SQL-
3aMpoChl NPMXOLAUTCA NPOBEPATh HA COBMECTUMMOCTD C pas-
myuneiMu CYBJ. Ha cnepyioiiem ypoke Mbl paccMOTpuUM,
KaK COPTMPOBATH Pe3y/IbTaThl 3aIpOca,



Ynpa)kHeHus

1

Hamuumre nncrpykumio SQL s maBneveHus mzeH-
TidukaTopos BCex KaneHToB (cust id) u3 Tabmmibi
Customers.

B rabnuie OrderItems XpaHUTCS CIMCOK BCEX 3aKa-
3aHHbLIX TOBapoOB, MNpHYeM HEKOTOpbIe TOBAPbI Op1n
3aKasaHbl HeOAHOKpaTHO. Hamuummre MHCTpyKuMIO
SQL, koTopas Bo3BpalliaeT nepedyesb 3aKa3aHHBIX TO-
BapoB (prod_id). [Todcka3ka: Bbl NO/IKHBI MOTYYHTh
CeéMb YHMKaJIbHbIX CTPOK.

Hamumure mucrpykumio SQL, xoropas ussnexaer
Bce cTonOubl M3 TabnKiibl Customers, M albTEPHATHB-
HYI0 MHCTPYKUMI0 SELECT, KOTOpas M3BAEKAET TONbKO
MAEHTUQUKATOPEL KIMEHTOB. VIcrnonbayiiTe KOMMeH-
TapuM, YTOObl BBIMOMHATL TOIBKO OOHY M3 MHCTPYK-
umit (Ho mpotectupyiite o6e).



CopTHUpoBKa NOAYUEHHbIX
AAHHBIX

Ha amom ypoxe 8ol y3naeme, Kax Ucnoab308amo npeono-
aenue ORDER  BY uncmpykyuu SELECT 0na copmupoexi
pesynvnaios sanpoca.

CopTupoBKa 3anucen

Kak oObsicHANOCH HAa NpefbIfylleM ypoKe, Cleiyioias
uacTpykuma SQL Bosspaijaer omun cronben, u3 Tabnmibl.
Ho B3rnsiHuTe Ha pe3ynbTaThl: JAHHbIE BbIBOAATCA B [IPOK3-
BONbHOM IOPALKE.

Beop, V

SELECT prod_name
FROM Products;

BoiBop, V

prod name

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

King doll

Queen doll
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BooObiue-To, cTpoky 0TOOpa)kalTcA He B CIyYaliHOM
nopsanxe. IIpn oTCyTCTBMM ABHO 3aJJaHHON COPTUPOBKM
CTpOKK OOBIYHO BbIBOAATCA B TOM IOPALKE, B KOTOPOM OHI
xpansarca B Tabnuue. Ckopee BCero, MMEHHO B 3TOJ MOC/IEf0-
BATENbHOCTM OHM M3HauanbHO Jo6aBaAmicy B Tabnuiy. Ho
ec/u JaHHble BMOCIEACTBUM OOHOB/IANUCH MM YAANAINCE,
TO mopsafok GyneT saBuceTh OT TOro, kak CYB]l ucnonoay-
et ocsobopuBLIeecs MecTo. Takum 06pa3som, Bbl He MOXETe
(v He HOMIKHDI) MOMATATbCA HA MOPANOK COPTUPOBKM, €C/M He
3ajiaeTe ero B ABHOM Bye. B Teopui pensunoHHbIX 6a3 naH-
HbIX FOBOPHUTCS, YTO MOPALOK M3B/IeYeHUA JaHHDIX He MMeeT
3HaYeHMA, €C/IM He YKa3aH NOpPAJOK COPTHPOBKM.

ﬁ MpeproxeHune

MHCTPYKLMK SQL COCTOAT M3 NPEAAOKEHWH, OAHW M3 KOTOPbIX
obazaTenbHbl, ApYrHe — HEeT. NpeanoxeHre 06bI4HO BKAKDYAET
B8 ceBa KAIOYEBOE CAOBO W aprymMeHTbl 3anpoca. I'Ipmwlepom
MOXET CAYXUTb npearoxeHue FROM MHCTPYKUMKW SELECT M3
NpeAbIAYLLETO NPUMEPA. J

Hna copTMpOBKM M3BIEKAaeMbIX MHCTpyKumein SELECT
JNAHHBIX TpefHasHayeHo npepiokeHue ORDER  BY. B Hem
YKa3LIBAETCA MMA OJHOIO M/IM HECKOMBKMX CTONOLIOB, 10 KO-
TOPBLIM M COPTHMPYIOTCA pesylabTaTbl 3amnpoca, PaccMoTpum
CIIeNYIOLMIA TIpPHMeEp.

Beog V

SELECT prod name
FROM Products
ORDER BY prod_name;

AnHanms Vv

OTa MHCTPYKUMA MAEHTHYHA MpPeAblAyLlei, 3a MCKIoYe-
HueM npejjoykenus ORDER BY, kotopoe sactapiser CYB]I
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OTCOPTUPOBATDE JaHHbIE TTO CTO,TIﬁU,y prod_name, KaK ImoKa-
JAHO HMKE.

BoiBop, ¥V

prod_name

12 inch teddy bear
L8 inch teddy bear
d inch teddy bear
Bird bean bag toy
Fish bean bag toy
King doll

Dueen doll

Rabbit bean bag toy
Faggedy Ann

e
H‘ 2, MecTtonoAaoKeHne npeanoXkeHWa ORDER BY
MpU MCNOAL3OBAHMKH MPEANOKEHWA ORDER BY ybeaMTech B

TOM, YTO OHO CTOMT NOCAEAHMM B MHCTPYKUMK SELECT. B npo-
TUBHOM CAydYae ByaeT BblaaHo cooblueHue ob ownbke. /

@ CopTupoBKa no HeBbiGpaHHbIM cTOAOLLaM

Yalue scero cTonbUbl, yKasbiBaeMble B NPeAAOKeHUH ORDER
BY, oToOpaxaroTCs Ha 3KpaHe, XOTA 370 He obAs3atenbHo.
BrnoaHe AOMNYCKaeTcs COPTMPOBAaTh AaHHbIe No cToabuy, KoTo-
Dbrﬁ HE W3BAESKAEeTCH B CaMOM 3anpoce. /

COPTHPOBKa No0 HECKOAbKMM CTOAGLLaM

Yacto 6biBaeT HCOGJ{O,H,I‘IMO OTCOPTHUPOBATH JAaHHBIE 1O
HECKO/IbBKMM CTOH6HBM. HEI.EPMMGP, €C/lii BBIBOOMTCA CIIM-
COK COTPYOHMKOB, MOMKET IIOHEI,EI;OGI/[TI:CH OTCOPTHPOBATDL €ETO
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CHayana no GpaMunny COTPYAIHMKA, a 3aT€M MO MMEHM. ITO
OyzeT noe3HbIM, eC/IM B KOMIIAHUM €CTb OGHODaMUNbL{bI.

Yr1o6bl BBEITOMHUTE COPTHPOBKY 10 HECKONBKMM CTONO-
haM, IepevncanTe UX MMeHa Yepes 3alATY B PeJ/IoKEHU N
ORDER BY. B cnemyioiem npumepe u3BaeKaTca Tpy cTonb-
a, a pes3yl1bTaT COPTUPYETCA IO [ABYM M3 HMX: CHayazia Mo
11eHe, 3aTeM 10 Ha3BAHMIO,

Beop V

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

BoiBoa V

prod_id prod_price prod name

BNBGOZ 3.4900 Bird bean bag toy
BNBGO1 3.4900 Fish bean bag toy
BNBGO3 3.4900 Rabbit bean bag toy
RGANOL 4,9300 Raggedy Ann

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

RYLO2 9.4900 Queen doll

BRO3 11,9900 18 inch teddy bear

Baxkuo MOHMMAaTh, 9TO MIPpM COPTHMPOBKE MO HECKOMBKMM
cTon0Lam NopAfoK COPTUPOBKM OYIeT TaKiM, KOTOPBLI yKa-
3aH B 3anpoce. JIpyrumu cioBamit, B IOKa3aHHOM IIpUMepe
TOBAphl COPTUPYIOTCA No cTonbUy prod name, TOALKO eCnu
CYWECTBYET HECKO/NIBKO CTPOK C OOMHAKOBBIMM 3Ha4Y€HMHA-
mu prod price. Ecim HMKakue 3HaueHusa cronbua prod
price He coBmajawT, TO JJaHHbIE MO cTONOUY prod name
COPTHPOBATHCA He OYAYT.
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CopTUpoBKa MO NOAOXKEHUI0 cToABLa

[TopAKOK COPTMPOBKM MOXKHO YKa3aTb He TOJIBKO IO
MMeHaM CTONOLOB, HO U 110 OTHOCMTENLHOMY IMOMOXKEHUIO
cronbua (npoile roBopss — no HoMepy cronbua B tabnuie
pe3ynbraTtoB 3anpoca). YTobsl yulie NOHATH 3TO, PACCMO-
TPUM HpUMED.

Beoa V

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

BriBop V

prod_id prod price prod_name

BNBG(2 3.4900 Bird bean bag toy
BNBGO1 3.4900 Fish bean bag toy
BNBGO3 3.4900 Rabbit bean bag toy
RGANO1 4.9900 Raggedy Ann

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

RYL0Z 9.4900 Queen doll

BRO3 11.9900 18 inch teddy bear
AHanus vV

Kak BupnTe, pesynbrar BBIITIO/IHEHUSA 3aIPOCa UIEHTUYEH
NpeblfylleMy npuMepy. PasHuiia TOAbKO B NPeNioiKeHun
ORDER BY. B Hem He ykazaHbl MMeHa CTONOLIOB, @ MNLIb 3afja-
HO X OTHOCUTENIbHOE MTONIOKEHNE B mpennoxenun SELECT.
Bripaykenye ORDER BY 2 o3Ha4aeT COPTMPOBKY 10 BTOPOMY
cTonOLY CIIMCKA, a MMEHHO 1o cTonbuy prod price. [peg-
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noxxenne ORDER BY 2, 3 03HaYaeT COPTMPOBKY MO cTONOLy
prod_price, a 3aTeM — no ctonéiy prod _name.

OcHOBHOE MpeMMyILecTBO JaHHOrO MeTOAa 3aK/Idaer-
Cf B TOM, YTO HEe HYXHO HECKOTbKO pas HabupaThb B 3ampoce
nMeHa ctonbuos. Ho ects u HefgocTaTku. Bo-nepBoix, oTCyT-
CTBME ABHBIX MMeH CTONOLOB MOBbLILIAET BEPOATHOCTD TOTO,
4TO BBI C/TY4AIHO YKa)KeTe He TOT cTonbell. Bo-BTOpbIX, MOXK-
HO C/Ty4aifHO HapYIIMTh NOPSANOK CTONOLOB MpU M3MEHEeHUH
npennoxenua SELECT (3a0bIB Mpu 3TOM BHECTH COOTBET-
CTBYIOI[ME U3MeHEeHUA B npeiokenne ORDER BY). M Haxo-
Hell, OYEBU/IHO, UYTO HEABL3A WCIONb30BATh 3TOT METOJ [UIA
COPTMPOBKH IO CTONOLAM, He YKa3aHHBIM B MPEJ/IOKEeHMN
SELECT,

@ CopTMpOBKa No HeBLIGPaHHLIM CTOABLAM

PacCcMOTpeHHbI METOA HeAb3d NPUMEHATE AAS COPTUPOBKM
no cToAbUaM, He yKasaHHbIM B NPeAAOXKeHUH SELECT. Ho ao-
nycKaeTcs B OAHOM WMHCTPYKUMH 3aAaBaTh Kak MMeHa CTOAG-
LB, TaK M WX HOMepa.

YkazaHue HanpaBAGHUS COPTUPOBKHU

JlaHHBIEe MOYKHO COPTHPOBATH He TOMHKO 110 BO3PACTAHIED
(or 'A" no 'Z"'). Takoi MOPAKOK MpPUMEHSETCA 10 YMO/I4a-
HUIO, HO B Mpeanokennn ORDER BY MOXKHO Takyke 3aaBaTh
copTupOBKY 1o ybsiBanuio (or 'Z' go 'A'). Ilns atoro npep-
Ha3Ha4yeHo Kaw4eBoe cnoo DESC,

B cnepyiourem nprmepe TOBapbl COPTUPYIOTCSA 110 yObIBA-
HUWHK LIEHBI (EHaanE MOyT caMble HOPOI‘HC TOBapbl).

Beop V

SELECT prod id, prod price, prod name
FROM Products
ORDER BY prod price DESC;
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BbiBop V

prod_id prod price prod name

BRO3 11.9900 18 inch teddy bear
RYLO1 9.4900 King doll

RYL02 9.4900 Queen doll

EBROZ 8.9900 12 inch teddy bear
BRO1 5.9900 8 inch teddy bear
RGANOI 4.9900 Raggedy Ann

BNBGO1 3.4900 Fish bean bag toy
ENBGO2 3.4900 Bird bean bag toy
BNBGO3 3.4900 Rabbit bean bag toy

Ho xak ObiTh B C/ydyae COPTUPOBKHM 110 HECKONBKUM
cronbuam? B cnepyoilieM npuMepe TOBapbl COPTUPYIOTCA MO
yObIBAHMIO LIeHbI (BHAUasle MAYT CaMble JOPOTue), a TAKKe 10
Ha3BaHMIO.

Beop V

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

BbiBoa V

prod_id prod_price prod_name

BRO3 11.9900 18 inch teddy bhear
RYLO1 9.4900 King doll

RYL0O2 9.4900 Queen doll

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

BNBGO2 3.4900 Bird bean bag toy
BNBGO1 3.4900 Fish bean bag toy
BNBGO03 3.4900 Rabbit bean bag toy
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AHanus V

Knrouesoe cnoBo DESC mpuMeHSeTCA TOABKO K TOMY
cronbuy, mocae KOTOPOro OHO CTOMT. B nmaHHOM mpumepe
K/o4yeBoe ¢noBo DESC ykasaHoO TONbKO A cTonbua prod
price. Takum o6pasom, cronben prod_price coprupyercs
no yOeiBanuio, a cronben prod name (B npefenax Kaxjoro
LIeHOBOT0 Onoka) — Kak 0OBIYHO, [0 BO3PACTAHMIO.

@ CopTHpoBKa No yObIBAHUIO AAA HECKOABKHMX
cToADOLOB

Ecan HeoBxoAHMO OTCOPTMPOBATL A@HHbIE B NopAAke ybbiBa-
HUA MO HECKOABKUM CTOABLAM, YKaXHUTE AAR KEXAOTO U3 HMX
KAHOYeBOE CAOBO DESC. D

; YyBCTBUTEABHOCTb K PETHCTPY CUMBOAOE U
NoOpPAAOK COPTUPOBKH

MpW COPTUPOBKE TEKCTOBLIX AAHHLIX 'A' — 3TO TO e camoe,
yto u 'a'? M 'a' uwaet nepea 'BY wAM nocae 'A'7? 310 He
TEOPETHUYECKHE BONPOCHI, M OTBET Ha HUX 3@BMCKT OT HACTPOEK
Basbl AaHHbIX.

Mpu caoBapHOM NOPSAKE COPTUPOBKM 'R' WMAEHTUYHO 'a',
M TaKoe NOBEAESHME TUMUYHO Ans BoabluMHcTBa CYBA. Ho B
HekoTopblx CYBA aAMUHUCTPATOP MOXET B cAydae HeoOXoAu-
MOCTH M3MEHMWTE AGHHYHO HacTpOWKy. (310 ByAeT NoAesHbIM,
ecAl B Base AaHHbIX COAEPXMKMTCA MHOMO TEKCTOBbIX 3anucen
Ha MHOCTPaHHOM A3bIKE.)

CyTb B TOM, YTO, ECAH Bam NOHAAOBMTCHA aAbTEPHATUBHbIA NO-
PAAOK COPTUPOBKM, Ero HeAb3s BYAET AOCTMUL NMOCPEACTBOM
06bl4HOTrO NpeaAOXeHWA ORDER BY. Bam npuaeTcs o0patHTb-
cA K aAMUHKCTpaTopy 6a3bl AGHHBIX. p
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Cnepyer yTouHMTB, 4TO DESC — 9TO COKpalieHue OT
DESCENDING; momyckaeTca MCMO/b30BaTh ofa KMO4EBbIX
croBa. Ero aHToHMM — Kiio4eBoe cnoBo ASC (ASCENDING),
O3HAYaAIOUlee COPTUPOBKY MO BO3pacTaHui. Ha mpakTtuke
OHO 0OBIYHO He PUMEHSeTCHA, OCKO/IBKY TAKOI HOPAIOK 3a-
JlaeTcs 1o yMonganuio (ecnu He ykasano uu ASC, Hu DESC).

Pestome

ITOT ypox Obl MOCBALEH COPTUPOBKE Pe3ylbTaToOB 3a-
npoca ¢ nomolbio npemgiaoxenna ORDER  BY MHCTpyKumun
SELECT. JJanuoe MpeIoKeHne, KOTOpoe NO/HKHO ObITH T10-
CneflHUM B MHCTPyKUMM SELECT, MOXHO NPUMEHATH 1A
COPTHPOBKM CTPOK 10 OHOMY W/ HECKOIBKUM CTONOLaM.
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Ypok 3

Ynpa)kHeHus

1

Hanuumre unctpykumio SQL, xoTopas usBiexaer
MMEHa BCEX KAMEHTOB (cust name) u3 Tabmmubi
Customers M COPTUPYET Pe3yNbTaTh! 10 yObIBAHMIO.

Harmuwnre unctpyxuuio SQL, koropas wusBiexaer
uneHTHOUKATOPE! KneHToB (cust id) u Homepa 3a-
ka3oB (order num) 13 Tabnuisl Orders u cCOpTUpyeT
pe3y/IbTaThl CHayasa Mo naeHTUudUKaTopy, a 3ateM 1o
flaTe 3aKasa B 06paTHOM XPOHONOIMYECKOM TTOPSAJIKE.

B HalueM BbIMbILIZIEHHOM MarasuHe aKTUBHO NPOJA0T-
csa foporue ToBapbl. Hanummre nacTpykunio SQL, xo-
TOpasA M3BJICKAET MHC})OpMaLUv‘IH) O KOJIM4YeCcTBe M LeHe
(item price) ToBapoB u3 Tabmmubl OrderItems,
COPTUPYS Pe3yIbTaThl CHauana 10 yObIBaHMIO KOMH-
4eCTBa, a 3aTeM 1O YObIBAaHMIO 11E€HbL.

Yro HenmpaBunbHOTO B cnepyioueit uHCTpykumn SQL?
(TTocrapaiiTech MOHATL 9TO, HE BBINIONHAA CaMy WH-
CTPYKILMIO).

SELECT vend_name,

FROM Vendors
ORDER vend name DESC;



YPOK 4
DunbTpaLua AaHHbIX

Ha amom ypoxe 8vl y3Haeme, KaK 1cH0mp308anb npeono-
sweHue WHERE uncmpyxuyuu SELECT 0ns 3a0aHus ycno8uil
dunvmpavuu cmpox.

MpeanokeHue WHERE

B rabnuuax 6a3 faHHBIX 06BIYHO COJIEPIKUTCA OU€Hb MHO-
ro uH¢oOpMaLKK, 1 JOBOIBHO PEAKO BOZHUKAET HeoOXouiu-
MOCTb M3BJjleKaTb Bce cTpoxu u3 Tabnuubl. [opaspno wamte
TpeOyeTcA U3BIEYb KaKYI0-TO YacTh JAHHDBIX JUIA TOCEYI0-
uieit 06paboTKM WM COCTaBNeHUs OTYETOB. B aToM cnydae
HeoOXOAMMO yKasaTb Kpumepuil ombOopa, TaKxe HasbiBae-
MBI YCcA081eM PUALIMPALiLLLL.

B wuncrpykumm SELECT panHbIe (UABTPYIOTCA IyTeM
yKasaHua Kpurepusa orbopa B npeanokeHun WHERE, 3t1o
npeyioXkeHne JOMKHO CTOATh CPa3y Noc/e HasBaHusa Tabnm-
bl (B IpeAIOKeHNN FROM), KaK IOKa3aHO HUKE.

Beop, V

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

AHanus V

JlaHHaA MHCTPYKUMA M3BJIeKaeT JiBa cTonbua us tabu-
1l Products, HO BO3BpalljaeT HE BCE CTPOKM, & TOIBKO Te
U3 HUX, 3HaYeHMe B cTonbue prod price KOTOPBIX paBHO
3.49.
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BoiBoa V

prod name prod price
Fish bean bag toy 3.49
Bird bean bag toy 3.49
Rabbit bean bag toy 3.49

B sTom npumepe Mcronb3yeTca MpoCTas MpoOBepKa Ha
paBeHCTBO: CHaya/a MPOBEPAETCS, COAEPHUTCA MU B cTONG-
1le yKa3aHHOe 3HaueHMe, a 3aTeM AaHHble GUIBTPYITCS CO-
orseTcTBylMM 00pasoM. Ho B SQL MOXKHO BBINONTHATH He
TO/IbKO IIPOBEPKY Ha PaBEeHCTBO.

@ CKOABKO HyAeH?

BbinoAHAS npumMepbl ABHHOTO ypoka, Bbl 0OHapyxure, uTo
YMCAOBbLIE pesyAbTaTbl 0TOBPa}aKTcs B pasHbix dopmarax:
3.49,3.490, 3.4900 v 1.n. NopoBHOE NOBEAEHHWE 38BMCHT OT
KOHKpeTHoW CYBA W OT TOro, Kakue TMNbl AAHHBIX B HEM npu-
MeHATCA. Tak 4T0, ECAM BallK pe3yAbTaTbl 4YTb OTAWYaIoTCH
OT NPUBEAEHHbIX B KHUTE, HE NepexuBainTe. B KOHUE KOHLOB,
3.49 1 3.4900 — 310 OAHO W TO Xe. y

@ dunsTpauua B SQL M B npuAcKeHUU

AaHHBIE MOTYT TaKKe OUALTPOBATLCA HA YPOBHE NPHAOKEHUA.
QAR 3TOTO MHCTPYKUMA SELECT nepBOHaYaAbHO M3BAEKaeT
BOAbLUE AGHHbLIX, YEeM HEODXOAMMO AAA KAMEHTCKOrO NMPHAO-
KEHUA, a 3aTEM KAMEHTCKMIA Koa obpabaTtbiBaeT noAydeHHble
ABHHbIE AAR OTOBOPa TOABKO HYXHbIX CTPOK.

Kak npasuAo, TaKoM METoA He NPUBETCTBYETCA. basbl AaHHbLIX
ONTMMM3UPOBaHbBI AAR BEICTPOI M IPHEKTUBHOIN DUALTPALMM.
3acTaBAfA KAMEHTCKOE NPUADKEHHE BpaTb Ha cebs GyHKUMK
6a3bl AGHHbIX, Bbl 3HAUMTEABHO YXYALLAETE €ro NPOM3BOAMTEAL-
HOCTb M MaclTabupyemocTb. KpoMe Toro, cAM AaHHbLIE GUAL-
TPYHOTCA Ha CTOPOHE KAWEHTA, TO CepBep NepechiAgeT No CeTu
HEHY)XHble AaHHbIE, TEM CaMbiM YBEAMUMBARA CETEBOH TpadJHK‘/
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- R
Ii‘ i, MonoXkeHHe npepnoXKeHUs WHERE

Mpu MCNOAL30BAHKWM 000OKMX NPeArOKEHMIA, ORDER BY M WHERE,
ybeaMTECE B TOM, UTO MPEAAOKEHWe ORDER BY CTOMT nocae
NpearokeHWA WHERE, MHauye BO3HMKHET OWKHOKa (eMm. YpoK 3).

Oneparopbi B NpeAr0XKeHW W WHERE

B npeppinyuiem npyumepe BLINOMAHANACH NPOBEPKa Ha
PaBEHCTBO, T.e. ONMpPEeNeAnoch, COAEPHKUTCE mn B cronbue
ykasaHHoe 3HadeHue. B SQL nmoppeprxmsaercs yenblii Habop
OI1epPaTOPOB CPABHEHU, TepeIUC/IeHHbIX B Tabm. 4.1.

Tabnuua 4.1. Onepatopbl B NpearOXeHW WHERE

OnepaTtop MNpoBepkKa

= PaeeHcTBO

<> HepaseHcTBO

= HepaseHcTBO

< MeHblue

&= MeHblue nnu paBHo
I< He meHbLwe

> Bonble

2= Bonblie unu paBHo
1> He 6onblie
BETWEEN BxowaeHue B gManasoH

IS NULL PaBeHcTBO 3Ha4YeHMIO NULL
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- PQ
t\‘ ., CoBMecTUMOCTb ONepaTopoB

HekoTopble 13 onepaTopos, NPUBEAEHHLIX B TadA. 4.1, u3bbl-
TOYHbI. Hanpumep, <> — 370 TO Xe camoe, YTo W ! =, a NpUMe-
HEHWE onepatopa ! < (He MeHbLIe Yem) AGeT TOT XKe Pe3ynLTar,
4to U >= (OoAbLWE MAKM paBHo). OAHEKO YUTHTE: HE BCE M3 3THX
onepaTopoB NopAepxXuBaloTca Beemk CYBA. O6patutech K
AOKYMeHTaLMu ceoeit CYBA, UtoBbl y3HaTh, Kakue onepatopsl
CpaBHEHWA OHa NOAAEPXHUBEET. y,

CpaBHeHue C OAMHOYHBIM 3HaYeHUeM

Mbl y’Ke paccMOTpenu NpuMep MpPOBEPKK Ha PaBEHCTBO.
Tenepb MO3HAKOMMUMCA C IPYTMMH ONlePaTOPaMM.

B ciepyoliem nprumepe BbIBOAATCA Ha3BaHMsA TOBapOB,
CTOMMOCTb KOTOpbIX MeHble 10 nonnapos.

Beoa V

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

BoiBop V

prod name prod price
Fish bean bag toy
Bird bean bag toy

3

3
Rabbit bean bag toy 3.49
8 inch teddy bear 5,99
12 inch teddy bear 8.99
Raggedy Ann 4.99
King doll 9.49
Queen doll 9.49

Cnepyouiaa MHCTPYKLIMA M3BMEKaeT BCe TOBAPbI, KOTO-
pble cToaT He bonee 10 monnapos (pesynbrar OypeT Takum
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’Ke, KaK M B TPeNbIAYLIEM CTy4ae, OCKONbKY B Tabnutie HeT
TOBApPOB, KOTOpPble cToMIK 661 poBHO 10 fOM1apOB).

Beop V

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

MpoBepka Ha HepaBeHCTBO

B crepymolem rpumepe BbIBOAATCS TOBaphl OT BCeX I10-
CTaBIIMKOB, Kpome 'DLLOL’

BBop, V

SELECT vend_id, prod_name
FROM Products
WHERE vend id <> 'DLLOL';

BoiBoa V

vend id prod name

BRSO1 8 inch teddy bear
BRSO01 12 inch teddy bear
BRS01 18 inch teddy bear
FNGO1 King doll

FNGO1 Queen doll

; Korpa Mcnonb30BaTh KaBbIYKH

Ecan Bbl BHUMATEAbHO W3Y4MTE BbipaXEHWSA B NpeablAYLLMX
npeanoxeHuax WHERE, TO 3aMETHTE, YTO HEKOTOPbIE 3Ha4YeHus
33KAIOUEHG! B OAMHaPHLIE KaBLIYKK, 8 HEKoTopble — HeT. OAK-
HapHble KaBbIYKK CAYXAT AASL OMPeAeNeHHsl TPaHML, CTPOKH
MpW CpaBHEHMK 3HAYEHWUA CO CTOABLOM, COAEPXKaLLMM CTPO-
KOBble A@HHble, HEOBX0AMMO 3aKAOYaTb CTPOKY B KaBbIYKM.
ﬂpHMCHOAbsoaaHMHHMCAOBHXCTOA@QOBKaBHHKHHEFWKHhE’/
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Huke mpuBefieH TOT JKeé MPHUMEP, TONBKO 3[eCh yiKe Uc-
NOb3yeTCA Oneparop ! = BMeCTo <>.

Beop V

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

- & =5
l“ 7, Onepartop != HAu <>

Onepatopbl != W <> 06bl4HO B3aWmozameHsembl. OAHAKO

He BO Bcex CYBA nopaepxusarotca obe dopmbl oneparopa.

EcAKM y Bac BO3HWKaIOT COMHEHKWA Nno nosoay ceoeil CYBA, ob-
PaTUTECh K AOKYMEHTALIMH.

CpaBHeHue ¢ AMana3oHoM 3HAYeHUN

HHH CpaBHEHI‘IH C Anarna3oHoM 3HAYEHMI MOYKHO WCIOb-
30BaTh onepatop BETWEEN. Ero cuHTaKkcuc HeMHOIO OT/11ya-
eTCsl OT IPYTMX OMepaTopoB B npeanokeHun WHERE, Tak Kak
[isi Hero TpeOyIOTCA JiBa 3HAUEHMUS: HaYa/lbHOE M KOHeYHoe.
B wyacTtHOCTH, JaHHBIN ONEPATOP MOYKHO MCIIO/Ib30BATh [/1A
MOMCKa TOBapOB, 1leHa KOTOPBIX HAXOAKMTCA B JMaNas3oHe 0T 5
1o 10 gonnapos, UK BCEX JlaT, KOTOPhIE TIONAJAI0T B MHTEP-
Ba/ MEX/y Ha4ya/IbHOM ¥ KOHEYHOI AaTaMu.

B cnenytouem npumepe NEMOHCTPUPYETCA NPUMEHEHNE
oneparopa BETWEEN i m3B/ieyeHMsA BCeX TOBApOB, li€Ha
KOTOPBIX BbILIE 5 11 HIKe 10 fon/1apos,

Beop V

SELECT prod name, prod price
FROM Products
WHERE prod price BETWEEN 5 AND 10;
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BoiBop V

prod_name prod _price
inch teddy bear 5

|2 inch teddy bear 8

King doll 9.49

Wueen doll 9.49

AHaAus

Kak BMJHO M3 NpPUBEIEHHOrO NpuMepa, B onepartope
BETWEEN HY>XHO yKasbIBaTb [[Ba 3HAUeHMS: HIDKHIOK 1 BepX-
HIOK I'PaHMLIbl Juanasoxa. O6a sHaueHKA 10/DKHEI ObITb pas-
JleNieHbl K/TI0YeBbIM c1oBOM AND. [Tpu 3TOM 13BnexkawTCa Bee
3HaYeHMA M3 JIMaNa3oHa, BKAOYAA T€, KOTOPbIe paBHbI rpa-
HUYHBIM 3HAUYeHUAM.

MpoBepka Ha OTCYTCTBUE 3HAUEHUA

Ilpn cospanun Tabmuubl paspaboTuMK MOXKET yKasaThb,
JIOMYCTUMO /1M, YTOOBI B OTAENbHEBIX €€ CTONOIAX He colep-
Kanoch HUKaKuX 3Havyenmit. Korpa B cronbue He coaepkurcs
HMKAKOTO 3HAYEH A, 5TO 3HAYNT, YTO B HEM COJIEPYKUTCSA 3Ha-
uyenme NULL.

NULL

OTCYTCTBME KaKOro-AMb0 3HAYEHWA, B OTAMUME OT MOAA, COAEP-
)alero 0, NyCTYH CTPOKY MAM MPOCTO HECKOALKO Npobenos,

Yrobbl NpoBEpUTDb, COMEPKUT au CcTONbel 3Ha4eHue
NULL, Henb3sa npocro 3anucarb = NULL. B nmpepsmoskeHuu
WHERE mpeAycMOTpPEHO CrielMajibHOe BblpaskeHne, KOTOpoe
MCIONMb3YETCA A/IA NMPOBEPKM 3HayeHuit NULL B cronbuax:
IS NULL. CMHTaKCHC BBITIAAUT CIeyiowmum obpasom.
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Beoa V

SELECT prod_name
FROM Products
WHERE prod price IS NULL;

2Ta MHCTPYKLMAA BO3BpallaeT CIMCOK TOBAPOB 0e3 LieHbI
(T.e. mone prod _price mycroe, a He COfiepuT LeHy 0), a
MOCKOJIbKY TAKOBBIX Y HAC HET, HNKAKMX JAHHBIX Mbl HE I10-
nydum. 3ato B Tabnuue Customers ectb cTonbupl co 3Ha-
yenuaMu NULL: B ctonbue cust _email GyzeT comepaTbca
NULL, ecu He yKasaH aJipec 9/1eKTPOHHOMH MOYTHI,

Beop V

SELECT cust name
FROM Customers
WHERE cust email IS NULL;

BbiBop, V

cust_name

Kids Place
Tha Toy Store

@ Oneparopsl, cneuddUuHbie AAR KOHKpeTHOW CYBA,

Bo mHorux CYBA Habop onepaTopos pacllMpeH AOMOAHMTEAL-
HbIMW PUABTPAMHK, 32 UHGOpPMaUMer 06paTHTECE K AOKYMEH-
TaumMu ceoer CYBA,
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3
@ 3HaueHus NULL U npoBepkKa Ha HepaBeHCTBO

MHor1e noAb3oBaTeEAM OKMAGLKOT, HTO NPH M3BAEYEHHM CTPOK,
HE COAEPXALLMX 3aAaHHOrO 3HaueHKs, BYAYT Takke BO3Bpa-
WATLCA CTPOKM, COAepXallme 3HaueHue NULL. OaHako 310
He Tak. 3HaueHWe NULL TPaKTyerca Kak HeonpepeneHHoe, W
CYBA HE MOXET BbINOAHWTb NPOBEPKY TAKOTO 3HAUEHWA HW Ha
PABEHCTBO, HW Ha HEPaBEHCTEO. )

Pe3ome

Ha 3TOM ypoke paccka3sbiBanoch O TOM, Kak QUALTPOBATD
BO3BpallaemMble JJAHHbIE C MNOMOULIO IpeanokeHnsa WHERE
mHCTpyKUmu SELECT. Bpl y3Hann, Kak IpoBepuTh JaHHble Ha
pPaBEHCTBO, HEPABEHCTBO, BXOXK/IEHNE B IMANa30H 3HaYeHuI1,
a TaKyKe Ha OTCYTCTBMe 3HayeHma (NULL).
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Ypok 4

Ynpa)kHeHuUs

1

Hanumure wmucrpyxumio SQL, xoTopas usBnexaer
nneHTHduKaTop ToBapa (prod_id) u HasBaHue TOBa-
pa (prod_name) u3 Tabnauub Products, Bo3Bpaias
TO/IbKO TOBAphI C LieHoi 9. 49,

Hamumure uncrpykuuio SQL, kortopas m3siexaer
unenTrdukarop Topapa (prod id) m HasBaHue TOBa-
pa (prod_name) u3 tabnuup Products, Bo3Bpalyas
TOJIbKO TOBAPBhI C LIeHOH He HuKe 9.

Hanummre uactpykunio SQL, koTopas u3snexaer us
Tabmuusl OrderItems COMCOK YHUKAbHBIX HOMEPOB
3aka3oB (order num), copmepxamux He MmeHee 100
eIMHNUL Kakoro-nubo ToBapa.

Hannmwnre uncrpykumuo SQL, usBnekaouiyio Ha-
3BaHue ToBapa (prod name) u ueHy rosapa (prod
price) us tabmuupt Products mns Bcex TOBapoB,
LIeHa Ha KOTOPble HAXOLWUTCA B AMana3oHe oT 3 1o 6.
PesynbraTel JOMKHBI ObITh OTCOPTMPOBAHEL MO LIEHE.
(CyujecTByeT HECKONbKO BapMaHTOB pPELICHMS, Kak
Oyner moxasaHo B c/ieflylouiest raase. Vicronnayiite Te
BO3MOYKHOCTM s3bIKa, KOTOPbIE M3YUMIM HAa HLaHHbIN
MOMEHT.)
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PacwupeHHan
buAbTPaUMa AaHHbIX

Ha amom ypoxe 6vl y3naeme, Kax KoMOuHuposamo npeo-
noeHus WHERE 0ns c030aHUS CONCHBIX KPumepues 0mobopa.
Bydem maxce npoOeMOHCMPUPOBAHO NPUMEHEHUE 0NePao-
pos NOT u IN.

KombuHupoBaHWe NpearoXKeHUN
WHERE

Bce npegnoxenns WHERE, paccMOTpeHHble Ha ypoke 4,
GunbTpOBaNnM faHHbBIE C HCTIONB30BAHMEM OJHOTO KPUTEPHAL.
Hna cospanusa Gonee CIOKHBIX (PUIBTPOB MOYKHO MCIIO/b-
30BaTh HECKO/NbKO Ycl0BUIT WHERE, 00beMHAEMbBIX C 10MO-
b0 onepaTopos AND i OR.

d Onepartop

CneunanbHOE KAIOUEBOE CAOBO, MCNIOAB3YEMOE AAA 00bEAHHE-
HWA MAM M3MEHEHWA YCAOBMIA B NPEAAOXKEHMW WHERE.

Onepartop AND

Yro6bl OTHUABTPOBATH JJAHHBIE 110 HECKONBKUM CTONO-
aM, HeoOXOIMMO BOCIONIB30BATHCA OfeparopoM AND ans
no6GaBneHus ycnosuit B npegnoxkerne WHERE. PacemoTpum
TIpUMEP.
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Beop V

SELECT prod id, prod price, prod name
FROM Products
WHERE vend id = 'DLLO1' AND prod price <= 4;

AHanus V

C nomouibio JaHHOrO 3aMpoca M3BAEKAITCA MueHTHdN-
KaTOPBI, 1IeHbl U HA3BAHUS BCEX TOBAPOB, MPeEf/laTaeMbIX 10-
craBuinkoM 'DLLOL' mo ueHe He Bolue 4 gonnapos. [pep-
nokenue WHERE copep>xuT ABa ycnoBus, a oreparop AND
MCNONb3yeTCA IIA X obbenuHeHnA. OnepaTop AND 3acTaB-
naet CYB]] Bosspauiate TONBKO Te CTPOKM, KOTOPbIE YOOB-
NEeTBOPAIOT BCEM [€peumc/ieHHbIM ycnoBusaM. Ecim tosap
npepnaraerca nocrasuimkom 'DLLO1', HO cTouT Gonblue
4 ONApOB, TO OH He MOMAJeT B Pe3ylbTaThl 3ampoca, AHa-
NOTMYHBIM 06Pa30oM TOBApPbI, KOTOPbIE CTOAT MeHblLe 4 1071-
NApOB, HO TMPEeNaraloTCA MHBIMU [OCTABLIMKaMM, TOXE He
GynyT BoBemeHbl. Peaynbrathl 3anpoca OyAyT CleAyOUHMHM.

BbiBoa V

prod_id prod _price prod_name

BNBGOZ 3.4900 Bird bean bag toy
BNBGO1 3.43800 Fish bean bag toy
BNBGO3 3.4900 Rabbit bean bag toy

;
AND

KAloueBoe CAOBO, MCMNOAL3YEMOE B NPEANOKEHUWM WHERE AAA
TOro, 4T0bbI BO3BpalWaAnCb TOALKO TE CTDOKK, KOTOPLIE YAOB-
AETBOPSAKT BCEM YKaA3aHHbIM YCAOBUAM.

B paHHOM mpuMepe MCIONb30BAMNCE ABa YCIOBUA (QUIb-
TpaLum, o6venuneHHbIe onepaTtopom AND. Mo)HO 3aaBaTh
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i Gonblee KOMMYECTBO ycnoBmit. Kakjoe M3 HUX [OMKHO
OT[ENATHCA onepatopom AND.

{zf OtcyTcTBME NpeprodkeHus ORDER BY

AR 2KOHOMMHK MecTa B BOABLLWHCTBE MPUMEPOB He YKasblBa-
eTca npearoxeHue ORDER  BY. Moatomy BMOAHE BO3MOXHO,
UTO NOAYUYEHHBIE BAMM PE3YALTaThI BYAYT HEMHOrO OTAMUATHCA
OT NPUBEAEHHBIX B KHUre. KOAMYECTBO BO3BPALLAEMbIX CTPOK
Bcerpa ByAET OAUHAKOBLIM, @ BOT MX NOPAAOK MOXET OKa3aTb-
oAl MHbIM. AoBaBAaiiTe NpepAOkeHue ORDER BY No cBOEMy
YCMOTPEHHIO. ThaBHOe, YTOBbl OHO CTOAAD NOCAE MTPEAAOKEHHA
WHERE.
A

Onepartop OR

JleiictBue omepatopa OR MpPOTHBOMONOMHO AEUCTBUIO
oneparopa AND. Ou 3acrasnser CYB]] uapnexkarb TONbKO Te
CTPOKM, KOTOPbIE Y/IOBNIETBOPAIOT XOTA Obl OTHOMY YCTIOBMIO,
B 6onbumuctee CYB]] BTopoe ycnosue faxe He paccMaTpi-
BaeTca B npemnoxennn WHERE, ecnn cobnogaeTca nepBoe
ycnoBue (B TaKOM Clyuyae CTpoka Oy/ieT BbiBe[leHa He3aBMCH -
MO OT BTOPOTO YCTIOBMA).

PaccmoTpum cnegyiouryio nHCTpyKiuio SELECT.

Beop, V

SELECT prod name, prod price
FROM Products
WHERE vend_id = 'DLLO1' OR vend id = 'BRSO1';

AHanus V

C 1moMOlLLbIO 3TOr0 3ampoca M3BAEKAIOTCA Ha3BaAHMA U
I[eHbI BCeX TOBaPOB, M3TOTOBNIEHHBIX OJHUM 13 JIBYX [10CTAB-
wukoB. Onepatop OR 3acrasngeT CYB]] npumensaTh kakoe-
TO OfIHO YCNIOBMeE, HO He 06a cpasy. Ecnn 6b1 3gech ucrnonnso-
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BaJicA oneparop AND, To Mbl He nony4unu O6bl HUKAKUX JjaH-
HbIX. PeaynbTaThi 3anpoca 6ymyT cnemyommumuy.

BbiBoa V

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

8 inch teddy bear 5.9900

12 inch teddy bear 8.9900

18 inch teddy bear 11.9900
Raggedy Ann 4.9900

KAlOUeBOE CAOBO, NPUMEHAEMOE B NPEANOKEHHHM WHERE AAf
Toro, Yrobbl BO3BpALLAAMCL BCE CTPOKM, YAOBAETBOPAIOLIHE
AOBOMY M3 YKa3aHHbIX YCAOBHH.

Nopaaok o6paboTku oneparopoBs

[pepnoxenus WHERE MoryT comepsathb nioboe xonmuye-
cTBO onepatopos AND n OR. KomOuHUpya MX, MOKHO CO3Ja-
BaTh CI0XHbIE QUIBTPEI.

Bripouem, npu komMOuHMpOBaHuKM onepatopos AND u OR
BO3HMKaeT ofHa mpobnema. [Ipennonoxim, Heo6X0MIMO Bbl-
BeCTH CIIMCOK BCeX IMpenjiaraeMblx nocrasiykamy 'DLLOL!
i 'BRSO1' ToBapoB no ueHe He HMke 10 fonmapos. B cre-
pytoteit mHCTpykumuu SELECT mcronbayetrcs kombuHaims
onepaTtopoB AND i OR gna dopmupoBanusa kpurepus orbopa
CTPOK.
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Beoa V

SELECT prod_name, prod_price

FROM Products

WHERE vend id = 'DLLOl' OR vend id = 'BRSO1l'
AND prod price >= 10;

BoiBop V

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

18 inch teddy bear 11.9900
Raggedy Ann 4.9900
AHanus Vv

BarnsiHMTe Ha pe3ynbTaT; B UETBIPEX BO3BPALLAeMBbIX
CTpOKax 3HayatcAa Lennl Hike 10 gonnapos. O4eBnHo, 4TO-
TO MO0 He Tak. B ueM e npuunna? [Ipuunna saknmodaer-
ca B nopsaaxe o6pabotrku onepatopos. B SQL (kak 1 B 60/1b-
IWIMHCTBE IPYTMX A3bIKOB) BHayaae oOpabaThIBalOTCA Onepa-
TOpbl AND 1 TOnbKO moTomM — onepatopbt OR. Korga CYB]]
BCTpevaeT Takoe mpennoxenne WHERE, OoHa MHTEPIIPETHPYET
ero cnepywoumm obpasom: “V3sneuy sce mosapvl nocmas-
wuka 'BRS01', komopuie cmosm He mexee 10 0onnapos, a
maxxe sce mosapvl nocmasuyuxa 'DLLO1 ", ne3asucumo om
ux yexvl”. [pyrumm cnoBamu, B CBA3N C TEM, YTO MPUOPUTET
y oreparopa AND Bbillle, yeM y onepatopa OR, O o0besy-
HEHbI He Te YCIOBHSL.

Pemenne npo6neMsl cOCTONT B MCMONb30BaHMK CKOOOK
L1 TIPaBMJIBHOTO TPYNIMPOBAHMUA HEOOXOIMMEIX OTepaTo-
poB. PaccmoTpuMm crenyouyrw MHCTpyKLui0 SELECT u ee
PesyabTaThL
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Beop V

SELECT prod name, prod price

FROM Products

WHERE (vend_id = 'DLLOl' OR vend_id = 'BRSOl')
AND prod price >= 10;

BbiBop V

prod name prod_price
18 inch teddy bear 11.9900
AHanus V

EJIMHCTBGHHOE OTIM4YNE OT NPEnbIiayUEro 3anp0ca —
CKOOKM, B KOTOpbIE 3aK/IF04EHb] TIepBble BA YC/IOBUA Mpef-
noxkeHusa WHERE, Hocxoany cKoOKU mMeroT eule Gosbliee
BBICOKMI MPHOPUTET, ueM oneparopsl AND u OR, CYB]] BHa-
yane obpabarbiBaeT ycnosue OR B ckobkax. COOTBETCTBEHHO,
sanpoc OymeT MHTepIpeTUPOBAH Tak: V3eneuw ece mosapul,
Komopule crnosim He mexee 10 0onnapos u npednazawomes auéo
nocmasuguxom 'DLLOI1 ', nubo nocmasujuxom "BRS01'”,
DTO MMEHHO TO, YTO HAM HYXKHO.

@ Ucnoab3oBaHue cKoBOK B NpeanokeHUH WHERE

Wecnoabaya onepatopbl AND WU OR B NPEAAOXKEHWU WHERE, Beer-
A8 pobaBaAiTe ckoOKW, uTOObl NPaBMALHO CrpynnyMpoBaTth
ycAoBMA. He nonaraiteck Ha nopaaok obpaboTku, 3asaHHbIH
N0 YMOAYEHUIO, AGXE eCAM OH MoApasymMeBaeT HYXHbIA Bam
pesyasTar. Tem caMbiM Bbl Bceraa ByaeTte 3acTpaxoBaHbl OT
HEeOXHMAGHHOCTEH,

§ /
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Onepartop IN

Omneparop IN npefgHasHa4yeH /1A CPABHEHUA CO CTUCKOM
IOIYCTHMbIX 3HA4YeHMI, yKadaHHBIX B cKoOKax. 3HaueHusA
NnepeuncnATCA deped 3anATyo. PaccMoTpum ciepyionii
npumep.

Beoa, ¥V

SELECT prod _name, prod price

FROM Products

WHERE vend_id IN ('DLLO1', 'BRSO1')
ORDER BY prod name

BuiBoa V

prod name prod_price
12 inch teddy bear 8.9900

18 inch teddy bear 11.9900

8 inch teddy bear 5.9900
Bird bean bag toy 3.4900
Fish bean bag toy 3.4900
Rabhit bean bag toy 3.4900
Raggedy Ann 4.9900
AHanus V

B pannom cnyvae uHcTpykuma SELECT BosBpauiaeT
BCE TOBApbl, Npe[jaraemble MocTaBujMKamu 'DLLOL1' #u
"BRS01". Tlocne oneparopa IN yKkasaH CHMCOK GOIMYCTMMBIX
3HaueHUI, pa3fie/eHHbIX 3aNATbIMU, M BeCh CHMCOK 3aKo-
YeH B CKOOKM

Ecin Bam kakercs, 4ToO omeparop IN paBHO3HAYeH Ore-
paropy OR, TO Bbl coBepileHHO npaBbl! Crnepymouuit 3anpoc
BO3BpallaeT TOYHO TaKle JKe Pe3y/IbTaThl.
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YpoK b

Beoa V

SELECT prod name, prod price

FROM Products

WHERE vend_id = 'DLLO1" OR vend id = 'BRSO1'
ORDER BY prod name;

Bbigop V

prod name prod price
12 inch teddy bear 8.9900

18 inch teddy bear 11.9900

8 inch teddy bear 5.9900
Bird bean bag toy 3.4900
Fish bean bag toy 3.4900
Rabbit bean bag toy 3.4900
Raggedy Ann 4,9900

3auem ke HYxeH oneparop IN? Ero npeumyiyectsa Ta-

KOBBI.

g I'Ipw paﬁoTe C ITMHHBIMM CITMCKaMH JOTTYCTUMBIX 3Ha-

YeHMIl CMHTaKCUC onepaTopa IN HAMHOro NOHATHee,

[Tpn ucnonpsoBaHui oneparopa IN cOBMECTHO C Ore-
patopamu AND u OR mpolie yrpaBiATh TOpALKOM 06-
paboTku.

Onepatopsr IN moytn Bcerga oOpabaTbiBaloTCs
GuicTpee, yeM cnucku onepatopos OR (Bmpouem, 3To
CIOYKHO 3aMETHTD B CTyvae KOPOTKMX CITMCKOB).

Camoe Gonbluoe TnpenMyljecTBO oneparopa IN 3a-
KJIOUAETCsl B TOM, UTO B HEM MOYKET COJIEPYKAThCA ellle
opHa MHCTpyKUuA SELECT, a aTO MO3BOIAET CO3da-
BaTh oueHb rnbkue GunbTpsr. (IlonpobHee 0 BIOKeH-
HBIX 3aIPOCax pacckaspiBaeTcs Ha ypoke 11.)
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KAIOUEBOE CAOBO, MCNOAL3YEMOE B MPEeAAOKEHHW WHERE AAS
yKasaHua CrMcKa AOMYCTUMbIX 3HaueHul, obpabarbisaembix
Tak e, Kak 1 B cayuae npuMeHeHus oneparopa OR.

Onepatop NOT

Oneparop NOT B npepnoxennn WHERE no3BosseT MHBEp-
THPOBaTh Mociepywouiee ycaosue. [IocKonbKy OH HMKOTAA He
MCIO/b3yeTCst caM 110 cebe (a TONbKO BMECTE C IPYTUMM Olie-
paTopamm), ero CMHTAKCMC HEMHOTO OT/IMYAETCA: 3TOT OMe-
paTop Ao/KeH CTOATH Nepejl HasBaHueM CTo/0La, 3HaueH A
KOTOPOro HY»KHO OTQUIBTPOBATD, a HE NOCIIE.

=S

E=4' NOT

KAtoueBoe CAOBO, NpPUMEHAEMOe B NPeAAOXeHWW WHERE AAA
HWHBEPCHH HMEKOLLETOCAH YCAOBHA.

B cnepylouiem npumepe NeMOHCTPUPYETCA NMpPUMEHEHME
oneparopa NOT. B sTom sanpoce u3BneKkaeTcs CIIMCOK TOBa-
pOB, IpefaraeMbIX BCEMH NOCTaBLIKKaMH, Kpome 'DLLOL'.

Beoa V

SELECT prod name

FROM Products

WHERE NOT vend id = 'DLLO1'
ORDER BY prod_name;
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BuiBop V

prod name

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

Queen doll

AHanui V

OmnepaTtop NOT MHBEpPTHPYET YCIOBMe, CIeyHllee 3a
1nm, nostomy CYB]] usenexaer He Te 3HaveHua vend id,
KoTopble coBrafarT ¢ ' DLLOL', a Bce ocTa/lbHBbIE.

IpenbigyLimii 3anpoc MOMKHO MEPernncaTb ¢ UCII0/Ib30Ba-
HIEeM oIepaTopa <>,

Beop V

SELECT prod name

FROM Products

WHERE vend id <> 'DLLO1'
ORDER BY prod_name;

BoiBop V

prod name

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

Queen doll
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AHaaus V

3aueM Ke MCMO/MB30BAThL onepaTop NOT? KoneyHo xe, B
TAKMX MPOCTBIX IpepioxeHusx WHERE oH He oOs3aTeleH.
Iro mpemmyuiecTa npoapasiorca B Gonee CnomKHbBIX Guiib-
Tpax. Hanpumep, /151 HAXOXKOEHMA BCEX CTPOK, HE COfeprKa-
MX OHO 13 JOMYCTHMbIX 3HAYEHM T, MOYKHO MCIIO/Ib30BATD
orneparop NOT B cBs3Ke ¢ onepatopom IN.

L/ Onepatop NOT B MariaDB

B MariaDB onepaTop NOT MCNOABb3YETCH TOABKO ANA MHBEPCHHK
oneparopoB IN, BETWEEN W EXISTS. 370 otaMyaeTcs oT 6oab-
wiHctea CYBA, KOTOpbie AONYCKalT NMpUMeEHeHWe AaHHOro
oneparopa AAA OTPHUAHKMA AOBIX YCADBMWH,

Pe3some

Ha sToM ypoxe BbI y3Ha/IM, KaK MCMONb30BATE OMepaTo-
pbi AND 1 OR B npepnokenusx WHERE. Bbuto Takxke nokasa-
HO, KaK YNIPaBIATh NOPARKOM 00paboTKM OrepaToOpOB 1 KakK
NpUMEHATH onepaTopel IN 1 NOT,
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YnpaXxkHeHusa

1 18

Hanuinure uHcTpykumioo SQL, xoropas M3Biexaer
nma nocraBuuka (vend name) ns Tabnuupl Vendors,
BO3Bpallasd TOMbKO MocTaBuiukoB u3 Kanudopruu.
(Ilns atoro morpebyerca NpuMeHNTb QUABLTP Kak I10
crtpade ['USA'], Tak u no wrary ['CA']. Kro 3Haer,
moxet, Kanndophua cyllectsyer u 3a mpejenamn
CIIA?). Iodckaska: B mNpepaoxeHnn QuIbTpaLun
l'[plfI,H.ETCF{ CpElBHI’IBilTh CT]JO](I‘].

Hamumnre uucrpyskumio SQL Oaa MOMCKa Bcex 3a-
KasoB, cofiepskalliMx Kak MuHumMym 100 snemeHTOB
'BRO1', 'BRO2' uau 'BRO3'. MHcTpyKuuA momxHa
BO3BpaLlaTh HOMep 3aKkasa (order num), upeHtudiu-
katop ToBapa (prod id) M KOIM4YecTBO TOBapa u3
Tabmuupl OrderItems, GUABTPYS Pe3ynbTaThl KaK 110
uaeHTH(UKATOPY TOBapa, Tak U Mo KonuyecTy. [1oo-
cKa3ka: TIpK COCTaBAeHMN (QUNbBTPA YYMTBIBAATE MO-
PALOK NPOBEPKH 3HAUEHMIL

BepHemcsa K ympaskHEHMIO M3 MpPENBIAYLIErO ypoxa.
Hamummre uncrpykumio SQL, m3Bnexkawulyro Ha-
3BaHue ToBapa (prod name) u LeHy ToBapa (prod
price) m3 tabnmusl Products pans Bcex TOBApoB,
lleHa Ha KOTOpbIe HAXOOMUTCA B AMalasoHe oT 3 go 6.
HWcnionbayiiTe oneparop AND it OTCOPTHPYHTE Pe3yib-
TaTbl [0 LieHe.

Yto HenpasunbHoro B cnepyouiein uHcTpyxkuun SQL?
(TocrapajitTech MOHATL 3TO, He BLITIONHAA CaMy MH-
CTPYKLHIO.)

SELECT vend name

FROM Vendors

ORDER BY vend name

WHERE vend country = 'USA' AND
vend state = 'CA';
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OuAbTpaLUua
C UCMIOAb3OBaHMUEeM
MEeTacCHMMBOAOB

Ha amom ypoxe vl y3naeme, 4mo maxoe Meniacumeonvl U
KaK ux ucnonvsosamv 6 onepamope LIKE ons dunvmpauiu
U3671EKAEMBIX OAHHDIX.

OnepaTtop LIKE

Bce npeppiyie onepaTopbl, KOTOPbIE Mbl PACCMOTPE/TH,
BLITTONHANN QUIBTPALIMIO [0 M3BECTHBIM 3HadeHusiM. OHn
MICKa/I COBIIAfIEHNA I10 OJHOMY /1M HECKOAbKMM 3HaYeHM-
AM, OCYI[eCTB/LANN MPOBepKy “Gornbliue/MeHbIle” WK Mpo-
BEPKY Ha BXOXJIeHHe B A1ana3oH sHayeHuit. [Tpu aTom Besjie
1ICKAJIOCh M3BECTHOE 3HAYEHHE.

Opnnako nopo6ubIit crocob punbrpaluy faHHbIX paboTa-
eT He Bcerga. Hampumep, kak 6bl BBl MCKa/IM TOBApbl, B Ha3ba-
HMM KOTOPBIX COJlepsKUTCA TeKCT 'bean bag'? 9TOro Heib-
34 ClleJlaTh C 1IOMOUIbI) HPOCTBIX ONEPATOPOB CPaBHEHWA, I
3/1ECh Ha MOMOILb MPUXOAKT TTOUCK C MCIO/Ib30BAHMEM MEeTa-
cuMBOJIOB. Bnarojapsa MeTacMMBO/IaM MOXKHO CO3[JaBaTh pac-
LIMpeHHbIe KpUTepKun oT6opa cTpoK. B fanHOM cnyyae, s
TOro yToGbl HA/iTH BCE TOBAphl, B HA3BAaHMM KOTOPBIX COfiep-
JKUTCSA TeKCT 'bean bag', He0OXOIMMO COCTABUTD 11a0MOH
10MCKa, NO3BOAIOLMII HAMTH CTPOKY 'bean bag' BmoboM
MecTe Ha3BaHMA TOBapa.
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Wi

Z“={' MeTacumeonbi

£

CneumnansHble CMMBOALI, NPUMEHAEMbIE AAR MOKWCKa 4acTu
3HauyeHuA. _/

- 2
gy

=:={' LLla6AoH noMckKa

YcaoBUE HUALTPALIMK CTPOK, COCTOALLEE W3 TEKCTa MU METACcHM-
BOAOB. D

MeTacuMBO/bl MPEACTABNAAIOT OO0l CrenyanbHble 3Ha-
KH, KOTOpble 0C00bIM 00pa3oM TPaKTYIOTCA B IPeMIoKeH NN
WHERE. B SQL noaaepyBaeTcsa HeCKOMbKO BHIOB METACHM-
BOJIOB.

YT00bI MCIIOB30BATh METACUMBO/IBI B KpUTepusx otbopa
CTPOK, HeOOXOAMMO 3a€MICTBOBATh K/IYeBoe cnoBo LIKE.
Ono coobuaer CYB]I 0 Tom, 4T0 cnepyouuii wabnoH nouc-
Ka HeoOXO[MMO aHa/NM3MpOBaTh C Y4€TOM MeTaCMMBO/IOB, a

HE MCKAaTb TOYHDbIE COBIIaJeHMA.

j Mpeaukar

Koraa onepartop He CYMTaeTca onepaTtopom? Koraa aTto rpeau-
Kar, 3aAatoLLUMii pasMep MHOXECTBA NPOBEPAEMbIX 3HAYEHKI.
TexHuuecku LIKE — 310 npeaukat, a He oneparop. Peayastat
ocTaeTcs TEM Xe, NPOCTO He NyraMTeck AAHHOTO TEpMMHA,
€CAM BCTPETUTE Er0 B AOKYMEHTALMK no SQL. I,

Tlomck c mcrnonb3oBaHMEM METACMMBOJ/IOB MOMKET OCY-
WECTBNATLHCA TOJNBKO B TEKCTOBBIX ITOMAX (c*rpoxax). MerTa-
CHMMBOJIbI HENIB3A HpMMEHHTb l'IpH CbldﬂpraU,HM HETEKCTOBBIX
noJeit.
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MeracumBoA “3HaK npoueHTa” (%)

Hau60nee JacTo HCHGHbS)’EMbIl;l METACMMBOJZI — 3HakK
npouenTa (%), B wabnoHe momcka 3HaK % O3HAYACT HAIINI
isce exomoeHus mobezo cumeona. Hampumep, uToObl Hail-
™ BCE& TOB'dpbl, HAa3BaHMA KOTOPle HAYMHAKTCH CO CJIOBa
'Fish', MOMXKHO BBITTONTHUTE C/1EJIYIOLIMIT 3a1pOC.

Beoa V

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

BbiBop, V

prod id prod_name

BNBGO1 Fish bean bag toy
AHanus Vv

B 3TOM npmmepe UCIonbayeTcA Wad/ioH noyucka 'Fish% ',
[Ipu mpoBepke JaHHOIO YC/IOBMs BO3BPALIAIOTCA BCE 3Ha-
YyeHus, KOTOpble HaYMHAKTCA ¢ CMMBONOB 'Fish'. 3Hax %
sactaBnAer CYDB]| mpuHuMaTbh Bce CHMBOMbBI MOC/IE CIOBA
'Fish' He3aBMCHMO OT MX KONMYECTBA.

/ UYBCTBUTEABHOCTE K PerMcTpy CUMBOAOB

B 3asucuMmocti ot CYBA 1 ee KoOHGUrypauuu onepawidu nome-
Ka MOTyT BbITb YYBCTBHTEABHBI K PEMMCTPY CUMBOAOB. B TaKom
cAy4yae 3HauyeHue 'Fish bean bag toy' He ByaeT cooTBeT-
CTBOBAaTb yCAOBWIO 'fish% ',
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MeTacuMBO/IBI MOTYT BCTPeYaTheA B IF0OOM MecTe 1mabno-
Ha MoMCKa, MpyyeM B HeOTpaHMYEHHOM KonnvecTse, B cnemy-
IOLIEM TPMMEDE MCNONb3YIOTCA JiBAa METACHMBO/IA, 110 OLHOMY
Ha 000X KoHLax wabioHa.,

Beop V

SELECT prod id, prod name
FROM Products
WHERE prod_name LIKE '%bean bag%';

BoiBop V

prod_id prod_name

BNBGO1 Fish bean bag toy
BNBGOZ Bird bean bag toy
BNBGO3 Rabbit bean bag toy
AHanus Vv

[llabnon '%bean bag%' osHavaeT Hailmu 6ce mMosapuol,
codepmaujue mexcm 'bean bag' e nwobom mecme HA3ea-
HUs, He3asLUCUMO 0 KOMUYEC8a CLUMB0708 Neped YKa3a-
HBIM MeKCMOoM UM HOCTe Hezo.

MeTacuMBON MOKET CTOATb BHYTpM lIabnoHa NOucKa,
XOTA 9TO NPUMEHAETCA He4wacTo. B cnepyroiem npumepe Bbl-
MO/IHAETCA [OUCK BCEX TOBAPOB, Ha3BaAHMA KOTOPbIX HAaYMHa-
IoTcA Ha 'F' M 3akaH4YMBaOTCA Ha 'y ',

Beop, V

SELECT prod_name
FROM Products
WHERE prod name LIKE 'F3y';
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@ MoucK GpparMeHToB aApecoB IAEKTPOHHOM MOYTHI

370 Kak pasa Ta cUTyauun, B KOTOPOW MEeTacMMBOALI OKa3blBa-
tOTCA O4EHb NOAE3HLIMUW BHYTPKM NOMCKoBOro WabaoHa, Hanpu-
Mep WHERE email LIKE 'b%@forta.com'.

BaxxHO OTMETUTb, 4YTO, NOMUMO COOTBETCTBMS OIHOMY
M1 HECKOJIBKMM CUMBOJIAM, 3HAK % TAKOKe O3HAYALT 0INCYIH-
cmGue CUMBOJIOB B yKa3aHHOM MeCTe MOUCKOBOro wabnoHa.

=

# CaepuTe 32 3aMblKaloWKMK npobenanu

Hekotopbie CYBA 3anoAHANOT coAepxMMOoe NoAsa npobenamu.
Hanpumep, ecan ctonbeu paccumtat Ha 50 CHMBOAOB, a B HEO
BCTaBAEH TeKkeT 'Fish hean bag toy' (17 cMMBOAOB), TO AAS
3anonHeHuA ctoAbua B Hero moryT BbiTe pA0baBheHb! ewe 33
npobena. OBLIUHO 3TO HE BAMAET Ha BbIBOA AGHHLIX, HO MOXET
HeraTMBHO CKa3aTbea Ha paccmoTpeHHoM Beille SQL-aanpoce.
Mo ycnosuio WHERE prod_name LIKE 'Fiy' ByayT HalaeHbl
TOALKO Te 3HauYeHUA prod_name, KOTOPbIE HAYMHAOTCA Ha 'F'
W 3aKaHuMBaKTCH Ha 'y'. Ecam 3HaueHue AonoAHeHo npobe-
AaMU, TO OHO He ByaeT 3akaHuMBaTbea Ha 'y', U B peayabtate
CTpoka 'Fish bean bag toy' He OByaer u3saeueHa. OAHUM
M3 pPEeLlUeHMit MOXeT CcTaTe A0DaBAEHME BTOPOro CMMBOAA % B
wabAoH noucka: 'Fiyt ', Tenepb ByAyT yuuTbiBaThCA AtOOBIE
CUMBOALI (B TOM Yucae npobenst) nocae Bykebl 'y'. Ho aydwe
“o1ceun” npobenbl ¢ NOMOLLLK CTPOKOBbLIX GYHKUMIA, KOTOpLIE
paccMaTp1BaloTcs Ha ypoke 8. y

)
“@ CAepuTe 3a 3HAYEHUSAMU NULL

MoxeT nokasathcs, BYATo METACHMMBOA % COOTBETCTBYET Yemy
YFOAHO, HO £CTb OAHO WCKANOUEHWE: 3Ha4YeHWe NULL. Aaxe yc-
NOBUWE BWAA WHERE prod name LIKE '%' He NMO3BOAMT OTO-
BpaTb CTPOKY, B KOTOPOIi B NOAE HA3BaHUA TOBapa COASPXMTCA
3HaueHWe NULL. )
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MeTtacumBoA “3HaK noAuepkusaHua” ()

Euje oy nojesHplil METACKMBO/ — 3HAK [OJUEPKHBA-
nna (). On ucnonb3yeTcs Tak e, Kak U 3HaK &, HO IPM 3TOM
MILETCsI COBMAfIEHMe He CO BCeM MHOXKECTBOM CMMBOJIOB, a
BCET0 C O{HMM CUMBOJIOM.

/ MeTtacumBoasl B Db2

MetacumBon _ He noaaepxuBaeTca B8 Db2.

PaccmoTpum npumep.

Beoa V

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

/ ChaepuTe 3a 3aMblKaloLWMMu npoberamu

Kak 4 B MpeablaylieM npuMepe, BO3MOXHO, noHapobutca
A06aBMTE METACMMBOA % B KoHel, wWwabaoHa, utobbl npumMep

paboTan.
BbiBoa V
prod_id prod name
BNBGO2 12 inch teddy bear
BNBGO3 18 inch teddy bear
Ananus Vv

B wabnone momcka NpEnIOKEHNA WHERE mcrnonbsoBna-
Hbl ABa METACHMMBOIA , IOCHAE KOTOPLIX CledyeT TEeKCT.
B pesynbrare ObIIM 0T06PaHbI TO/IBKO T€ CTPOKH, KOTOPbIE



®unbTpauus ¢ MCNonb3oBaHWEM METACMMBOMOB 87

Y/IOBJIETBOPAIOT 3aJaHHOMY YC/IOBUIO: I10 JBYM CHMBOJIaM
iofyepkuBanuA GpINno HalgeHo yucno 12 B mepBoit CTpoKe
n 18 — Bo Bropoit. Topap '8 inch teddy bear' ne 6oin
0TOOpaH, TaK Kak B 1abnoHe noyucka TpedyeTcs 1Ba COBMae-
HIs, @ He OfiHO. [/1s cpaBHeHMA: B CleyIOLiel MHCTPYKLMU
SELECT MCrOnb3yeTcsa METacCUMMBOJ %, BCNEJCTBUE YEro 13-
BIEKAKTCA TPH TOBapa.

Beoa V

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

BriBop V

prod_id prod name

BNBGO1 8 inch teddy bear
BNBGO2 12 inch teddy bear
BNBGO3 18 inch teddy bear

B oTnnune OT 3Haka %, KOTOPbIN MOAPA3yMeEBaeT TakKe
OTCYTCTBME CHMBO/IOB, 3HAK _ BCErJa O3HAYaeT OMMH CUM-
BOJI — He OoJIblle M He MeHbLLIE,

MeTtacumBon “kBappaTHbie ckobku” ([ 1)

Ksappatubie ckobxu ([]) cnyxar ona ykasanua Habopa
LOMYCTUMBIX CUMBOJIOB, C KOTOPBIMM MLIETCA COBIAfleHNE B
MO3NLMKU METACUMBOIA,

Hanpumep, yToObI HaliTH BCEX K/IMEHTOB, MMEHA KOTOPBIX
HayMHATCA Ha OykBy 'J' mmm 'M', HeoOXOAMMO BHIMOZ-
HUTh CIeAYIOLLMIt 3ampoc.
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Bsop V

SELECT cust_contact

FROM Customers

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

BbiBoa V

cust_contact
Jim Jones

John Smith
Michelle Green

/ Haﬁophl CMMBOAOBE He BCcerga nopAepXxxuBaroTca

B oTAMuYME OT onucaHHbIX paHee MeTacMMBOAOB, CMOAL30BaE-
HUE KBaApaTHbIX ckoBOK AAR CO3AAHWMA NPOBEPOUHbLIX Habo-
pPOB NoAAEPXMBAETCH Aaneko He eBcemu CYBA. HabGopbl noa-
pepxuBatorcs B Microsoft SQL Server, Ho He B MySQL, Oracle,
Db2 u SQLite. O6partuTech K AOKYMeHTauMH ceoel CYBA, uto-
Bbl y3HaThL, NOAAEPXUBAIOTCA AW B HEH NOWCKOBbLIE HABOopbI. p

AHanusz V

Ycnosue GuabTpaLuu B 3TON MHCTPYKLIMM BBITIAJMUT TaK:
"[JM]%'. B paHHOM 1ia0/ioHe IMOMCKa MCHONb3YIOTCA [Ba
pasubix metacumpona. ITo xputepuio ' [JM] ' ocymecTrns-
eTCs MOMCK BCeX KNAMEHTOB, MMeHA KOTOPBIX HAYMHAIOTCA Ha
OfIHY M3 YKA3aHHBIX B KBafIpaTHBIX CKOOKax OYKB, Py 3TOM
npoBepseTCs TONbKO OMH CUMBOJ. brarogapsa meracmm-
BONy %, cnenyrouemy nocne ' [JM] ', BBINOSHAETCA MOMCK
n000ro KOMM4ecTsa CMMBO/IOB IOC/E T1epBOI OYKBBI, YTO K
NIPUBOZMT K HYKHOMY pe3ynbTary.
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CymiectByer MeTacMMBO/, 00O03HAYALMI MHBEPCHIO
nonckosoro uabnona: *. Hanmpumep, B cnegyiouiem mpumepe
BO3BPAILAIOTCA BCE MMEHA, KOTOPbIE He HAYMHAKOTCA C OYKBbI
"J" unu "M' (B OTAMYME OT OPeAbIAYILEro npumMepa).

Beoa V

SELECT cust_contact

FROM Customers

WHERE cust contact LIKE '[~JM]%'
ORDER BEY cust_contact

KoHeuHO, aHaNOrMYHOTO pesynbTaTa MOYHO JOCTUYDL €
nomousio onepatopa NOT. EgmuHcTBeHHOE MPEeUMYyLLEeCTBO
cUMBO/IAa ~ — (oJiee MPOCTOM CUHTAKCUC MPU HA/IMUUM He-
CKONbKMX ycnoBuit WHERE.

Beop V

SELECT cust contact

FROM Customers

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

CoBeTbl N0 UCNOAb30BaHUIO
MeTaCUMMBOAOB

Kax supure, meTacuMeonsl B SQL — oyeHb MOLHBIH Me-
xaHn3M. Ho 3a Bce MpUXOAMTCA NAATUTD: HA MONCK € UCIIO/b-
30BaHIeM MeTaCHMBOJIOB yXOAMUT 0O/IbllE BpeMeHU, yeM Ha
noOble gpyrue BHABI [TOUCKA, KOTOPble PacCMATPMBAJINCD
paHee. Huke npuBefileHO HECKOIBKO COBETOB MO MCIIONb30-
BaHMIO METACHMBOJ/IOB,
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B He 3noynorpebnaiite mMetacuMBonamu. Ecim MoxkHO
MICIIONb30BATh IPYTOI ONEpaTop MOKCKa, 3aeiCTRY-
T€ €r0.

® [Tpu ucnoib3oBaHMM METACMMBOMIOB CTapaiTech MO
BO3MOKHOCTHM He BCTaB/IATh MX B Hayaj0 MOMCKOBOTO
urabnona. I1a6moHbl, HaYMHAIOUECS C METACHMBO-
108, 06pabaTeIBAOTCA Mefl/IeHHee BCero.

® BHMMaTe/IbHO C/eNUTe 3a MO3MLHEN MeTacHMBO/IOB.
Ecrmu OHYM HAXOATCA He Ha CBOEM MecTe, TO ByayT u3-
BJIeYeHbl He Te JaHHbIe,

Tem He meHee CHeAyeT CKa3aTh, YTO METACMMBOJIBI OYE€Hb
Ba)KHBI M TIO/IE3HBI TIPM TIOMCKE, M Bbl HaCTO GY,HETE MW
NONb30BATLCA.

Pe3ome

Ha atom YPOKe pacCKa3bIBasOCh O TOM, YTO TakOe MeTa-
CMMBOJIBI ¥ KaK IPUMEHATE MX B NpennokeHnn WHERE. Te-
nepb Bbl 3HaeTe, YTO METACMMBOJIBI CMeIYeT MCIONb30BaTh
OCTOPOXKHO, He 3710YTIOTPeOsisA UMMN.
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Yrpa)KHeHUs

Hamummre nncrpyknmio SQL, kotopas ussnexaer Ha-
3panue ToBapa (prod_name) u ero onucanue (prod
desc) n3 tabnnupl Product s, BO3BpaLlas TONbKO TO-
Bapbl CO CJIOBOM 'toy' B ONMCAHUN.

Tenepnb chenaeM NpoTHBOMONOXKHOE. Hanuiute mH-
crpykuuio SQL, koTopasa M3BeKaeT Ha3BaHe ToBapa
(prod name) u ero onucanme (prod desc) us Tabnu-
ubl Products, BosBpalas TONbKO TOBapbl Ge3 cnosa
'toy' B ommcanuu. Ha atoT pas oTcoprupyiite pe-
3yABLTATHI 110 HA3BAHMIO TOBApa.

Hanmunure nncrpykuuio SQL, koTopas n3pnexaer Ha-
3BaHue ToBapa (prod name) u ero onucanue (prod_
desc) us Tabnuupl Products, BO3Bpatjas ToNbKO TO-
Bapbl co cnoBamu 'toy' m 'carrots' B onmcaHum.
OTO MOJKHO CHelaTbh HECKOMbKMMM crnocobamiu, HO B
OAHHOM C/Ty4yae MCTONb3yiiTe onepaTop AND 1 Ba npe-
oukara LIKE.

Cnenytoliee ynpaskHeHue nocnoxuee. CooTBeTCTBYI0-
LMt CUHTAKCMC He Bbll paccMOTpeH B JaHHOI ITaBe,
MO3TOMY MOCTApaiiTeCh OMNpPEeNeNNTh e€ro CamMocTod-
TenbHO. Hammummre nucrpykyuio SQL, xotopas ns-
B/IeKaeT Ha3BaHue ToBapa (prod name) u ero omuca-
Hue (prod_desc) us rabnuipl Products, Bo3Bpatias
TO/ILKO TOBaphl cO coBamu 'toy' u 'carrots' B
OMMCaHUU, TIPMYEM C/IOBA JIO/IXKHBI BCTPEYATHCA MMEH-
HO B TaKoM rnopsazxe (cnoBo 'toy' HOMKHO mpepte-
CTBOBaTb OBy 'carrots'). Ilodckaska: Bam TOHa-
nobutca ofyH npegukar LIKE ¢ Tpems CMMBOIaMM %.
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Co3paHue BbIUMCAAEMbIX
noAem

Ha amom ypoxe 6vl y3naeme, #imo makoe sbiMUCAAEMbIE
NOA, KAK UX co30a8amv i Kax nPpUMeHs Iy nceedoHuMbl O7st
CCOLAKU HA maxue 1noaa 13 HJDHHOJ&'EHUI?.

UTo TaKkoe BbiYUCAREMbIE MOAS

JanHble, xpaHumble B Tabmuiax 0asbl JaHHBIX, 00BIYHO
OBIBAIOT MPEACTAB/IEHBI HE B TAKOM BH/JIe, KOTOPbI HEOOXO-
[IMM B IPUIOKEHMSAX. BOT HECKOIBKO IPUMEPOB.

Bam HeoOxopmumo oTobpasuTh IoJie, Cojleprkaliee Ha-
3BaHMe KOMIaHMM M ee ajipec, HO aTa MHDOpPMaLs
HaXOJMTCA B pa3HbIX cTon0Lax Tabnuibl.

[opog, WwTaT 1 MOYTOBBI MHAEKC XPAHATCS B OTAEb-
HBIX CTONOLAX (KaK 1 JO/MCHO ObITh), HO [/ IpOrpaMm-
MBI IEYATM NOYTOBBIX HAK/IEEK 3Ta MHC])OPME!LII‘IH Hy}i(-
Ha B OHOM KOPPEKTHO 0THOPMaTHPOBAHHOM MOJIE.

JlaHHble B cTON611e BBEIEeHbI ITPONMCHBIMI U CTPOUHbI-
My OyKBamu, HO B oT4YeTe HeoOXO[MMO MCIO/Ib30BATh
TOJIBKO TIPOTHCHBIE.

B Tabmuue OrderItems XpaHMTCA LieHa KakAOro
TOBApa M €ro KOMMYeCTBO, HO HE MO/MHAA CTOMMOCTB
(11eHa, yMHOXKeHHasA Ha Koau4yecTBo). Utobnr pacneya-
TaTh MHBOIIC, TPeOYeTCA BIYMCIATD [TO/THbIE L[EHBI.

Bam HY>KHO 3HaTb OOLIYI0 CYMMY, CpefiHEe 3HAueHMe

WM OpYyTMe MTOTOBbIE IIOKas3aTeny, OCHOBaHHbIE Ha
JAHHBIX, XpaHALIMXCA B TabmuLe.
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B Ka)k7ioM 13 3TUX NPUMEPOB AaHHble XPAHATCA HE B TOM
BIJIE, B KOTOPOM MX HeOOXOAMMO MPeJOCTaBUTh MPUIIOKE-
HI0. BMecTo TOro uTo6b! M3B/EKATD JaHHEIE, @ 3aTeM Hepe-
dopmMaTHPOBATh UX B KIMEHTCKOM MPH/IOKEHNN MITH OTHETe,
nydule 13BleKaThb yyKe NpeoOpasoBaHHbIE, MOACYUTAHHbIE
1M oTHOPMATUPOBAHHBIE 3aMICH TPAMO U3 6a3bl JaHHbIX.

JIMeHHO 3/1€Cb Ha TTOMOLUb IIPUXOASAT BHIYMC/IAEMBIE IO/,
Boobuie-to, B Tabnuuax Gasbl AaHHBIX HUKAKNX BBIYMC/ISE-
MbIX CTONOLOB HeT. OHM CO3[aI0TCA HA JIETY MHCTPYKUMEN
SELECT.

Mo CYTH TO Xe camMoe, YTo M1 croxnﬁeu. B ocHOBHOM 3TH Tep-
MWHbI B3aMMO3aMEHAEMbI, XOTA CTOAOULI TabAML, 0BblYHO Ha-
3bIBAKOT CTOABLAMM, @ TEPMUH MoAE Yalle NMPUMEHAETCH No
OTHOLLEHWIO K BbIYUCAAEMBIM NMOAAM.

Ba)kHO OTMETHTB, YTO TONBKO Oa3a JaHHbIX ‘3HAET , KaKie
cronbupbl B uHCTpYKUMKU SELECT npencraBisoT coboit pe-
afnbHble CTO/MOUbI TabMUIIbl, & KAKHe — BBHIYMCIseMbIe MO
C Touky 3peHMs KAMeHTa (Harnpumep, I0/1b30BATEIBCKOrO
TPUIOXKEHNS) JaHHbBIE BEIYMCAAEMOrO MO/ BO3BPALAI0TCS
TOYHO TakK ke, KaK ¥ JaHHble 13 if06oro gpyroro cronbia.

/ KaneHTtckoe WAu cepBepHoe dopmaTHpoBaHue?

MHorve onepaunu npeobpas3oBaHua W GOPMaTUPOBaHKA, KO-
TOpbie MOryT BbiTh BLINOAHEHBI NOCPEACTBOM MHCTPYKUMIA SQL,
MOrYT BbITh TAKXE PEAAM30BaHbI U KAMEHTCKMM MPUAOKEHMEM.
Ho, Kak npaBuAo, aTW onepaumuu ropaspo ObICTpee BbINOAHSAHOT-
cs Ha cepeepe 6a3 AaHHbIX, YeM Ha CTOPOHE KAMEHTA. )
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KoHkaTteHauua noAen

Yrobpl NMpOAEMOHCTPUPOBATL IIPMMEHEHME BbIYKC/IAE-
MBIX TI0JIENf, PACCMOTPUM MPOCTON NpPUMEp: CO3[aHue 3aro-
JI0BKA, COCTOALErO M3 IBYX CTONOLI0B.

B tabnmuue Vendors XpaHUTCA MM NOCTaBLUMKA BMECTe
c nudopmauneit 06 agpece. [Ipeanonoxum, HeoOXoNUMO co-
3[aTh OTYET I10 [MOCTABLIMKY M YKa3aTh €ro CTPaHy KakK 4acThb
€ro UMEHU B BUJe MMS (CTpaHa).

B otuere gomkHO ObITh OJHO MMOJIE, a JaHHbIE B Tabnuie
XpaHATCA B ABYX cTonbuax: vend name u vend country.
Kpowme Toro, sHaueHne vend country HeoOXoIMMO 3aK/TH-
4UTh B CKOOKM, KOTOPBIX HeT B Tabnuue 6a3bl AaHHBIX. VH-
crpykumnio SELECT, koTopas BO3BpalljaeT MMeHa [oCTaBIn-
KOB BMeCTe C Ha3BaHMAMM CTPaH, COCTABUTD HEC/IOKHO, HO
KaK NONy4ynTh KOMOMHMPOBAHHOE 3HAYEeHMe?

{éﬁ KoHkaTeHauus

KoMBHUHUpOBaHKME CTPOK (NyTemMm NPUCOEAMHEHMA MX APYT K
APYIY) AAR NOAYYEHMA OAHOH AAMHHOMW CTPOKM.

[Jns sToro Heo6XOAMMO KOHKATEHMPOBaTh JiBa cTon01a.
B nuctpykumnyu SELECT MOMKHO BbIIOJIHUTb KOHKaTe€HaLMIO
ABYX CcTonOLOB HOpM MOMOWIM CIIEeLMaJbHOr0 Oleparopa.
B saBucumoctu ot CYB]I 910 MoykeT 6bITh 3HAK “mmioc” (+)
unu Be BepTuKanbHble yeptouku (| |). B cmyyae MySQL n
MariaDB npupaercsa uCrnonb3osath CreunanbHyo QyHKLMIO.

f OnepaTtop + uAu | | ?

B SQL Server ans KOHKareHaLWM MCNOAb3yeTcs oneparop +.
B Db2, Oracle, PostgreSQL v SQLite noapaepmBaeTca one-
patop | |. 3a 6boaee noapobHOM MHbOpMauren obpatuTeck K
AOKyMeHTauMu ceoeil CYBA.
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Hixe npuBejien npumep MCnonb30BaHMUsA ONEPaTopa +.

Beoa ¥V

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

Boiog, ¥V

Bear Emporium (USA )
Bears R Us (USA )
Doll House Inc. (USA )
Fun and Games {England )
Furball Inc. (USA )
Jouets et ours (France )

Husxe npusepeHa ta ke MHCTPYKLMS, HO C UCHO/NIbB30BA-
HueM oneparopa | |.

Besoa V

SELECT vend name || ' (' || vend country [[ ")'
FROM Vendors
ORDER BY vend_name;

Bbisop, V

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

A BOT B3KBHBaJleHTHadA WHCTpykuua g MySQL n
MariaDB.
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Beop V

RLECT Concat (vend name, ' (', vend country, ')')
'HOM Vendors
MDER BY vend name;

Ananus Vv

B arux nHCTpyKuiAX SELECT BbIIOIHANACh KOHKATEHA-
11451 CNeJLYIOLMX 9/1IEMEHTOB:

B M, XpaHauieecs B ctonbue vend _name;

B CTpoKa, cojiepxkKallan npobes 1 OTKPbIBAIOLLYIO KPYT-
1y10 ckoOKY;

® Ha3BaHMe CTpaHbl, XpaHslleeca B cronbue vend
country;

B CTPOKAQ, COAeprKallas 3aKPblBAIOLLYI0 KPYT/TYi0 CKOOKY.

Kak BUIHO 13 pe3ynbTaToB 3anpoca, MHCTPYKLusa SELECT
BO3BpaLiaeT ofuH cronbely (BbluMciAeMoe IOJIE), COleprKa-
LMI1 BCe YeThbIpe 3/IeMeHTa Kak OfIHO Lie/loe.

BarnAHuTe eile pa3 Ha pes3y/lbTaT, BO3BPAILAEMbI MH-
cTpykuumeit SELECT. J[Ba ctonbua, 00beMHEHHBIX B BbIYNC-
sgeMoOe 1osme, 0orno/IHEHbL !'[]JOGCTI&MH. Bo mHorux 6&3EIX naH-
HBIX (HO HE BO BCeX) COXPAHEHHDIN TEKCT JOTIONHACTCA [1PO-
Genamu 0 wnpuHbl ctonbua. YTo0bl MOAYYUTL MTPABUIBHO
oTrhopMaTHPOBAHHbIE IaHHbIE, He0OX0NMMO yOpaTh THLIHKE
npobenbl. ITO MOXKHO CAenaTh ¢ noMoupio SQL-dyHkimn
RTRIM().

Beop V

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

FROM Vendors

ORDER BY vend name;
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BoiBop, V

Bear Emporium (USA)
Bears R Us (USA)

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

Hitxke npuBeeHa Ta sie caMas MHCTPYKLMA, HO C MCIIO/Ib-
3oBaHMeM omeparopa | |.

Beop V

SELECT RTRIM(vend name) || ' (' ||
RTRIM(vend country) || ')’

FROM Vendors

ORDER BY vend name;

BbiBop V

Bear Emporium (USR)
Bears R Us (USA)

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

AHanus Vv

Oynxuusa RTRIM() oTGpaceiBaeT Bce mnpobenbl cropasa
OT yKasaHHOro sHauyeHmd. [Ipu ucmonb3oBaHmu QyHKLUN
RTRIM () Kaxnablit cTonbel (popMaTHpyeTcsa KOPPEKTHO.
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/ ®yHKUKUKU cemelcTEa TRIM

B 6onblwuHcTBE CYBA nopsepxyBactca He TOAbKO dYHKUMA
RTRIM () (KoTopas, Kak Mbl yBUAEAM, 0Bpe3aeT npasyto 4acTb
CTPOKM), HO Tawke LTRIM() (KOTOpas YAAASIET AEBYHD YacTb
CTPOKM) M TRIM () (koTOpas obpes3aeT CTPOKY CAEBa W cnpasa).

McnoAb3oBaHue NCeBAOHUMOB

Kax supnre, uHcTpykuuaA SELECT, koTopas MCIONb30Ba-
J1lach U1 KOHKaTeHALMM No/1el ajpeca, ClipaBu/Iach Co CBOeN
3ajiaueit. Ho Kak ke Ha3bIBAETCS HOBBIIT BLIMWC/ISEMbII CTO/-
Gen? Ilo npaBpie roBops, HUKaK. TOr0 MOKeT OBITh JOCTa-
TOYHO, €C/IM Bbl [IPOCMATPUBAETE PE3YNbTATbl B IpOrpaMme
recTnpoBanna SQL-3anpocos, opHako cronbel, 0e3 Haspa-
HUA HeNb3s MCIO/IB30BaTh B KIMEHTCKOM MPUIOKEHNH, M0-
CKOMbKY KJIMEHT He CMOYKeT K HeMy 00paTUTbhCs.

Ina pewenns ykasaunoit mpobnemsr B SQL Obina BK/I0-
UeHa MOJJIepryKKa MceBJoHMMOB. [IceBjoHNM — 3TO ajibTep-
HATMBHOE MM s oA My 3Hadenus. [lceBjoHmnmel rnpu-
CBAMBAIOTCA C MOMOLBIO K/104eBoro cnosa AS. Pacemorpum
C/IeAYIOUYI0 MHCTPYKLMI0 SELECT,

Beop V

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

FROM Vendors

ORDER BY vend name;

BeiBoa V

vend title
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Bears R Us (USA)

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

Huokxe npusesiena Ta ke MHCTPYKLMA, HO C UCIO/IB30BA-
HMEM omepatopa | |.

Beop V

SELECT RTRIM(vend name) || ' (' ||
RTRIM(vend country) [[ ")'
AS vend_title

FROM Vendors

ORDER BY vend_name;

A BOT okBMBaZneHTHAs MHCTpykuma g MySQL #u
MariaDB.

Beop, V

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

AHanusz V

Cama o ce6e aTa mHCTPYKLMA SELECT HYeM He OT/IMYa-
eTcA OT NpeiblAyLLero npumepa, 3a NCKIYEHHEM TOTO, YTO
TIOC/Ie BBIYMC/IAEMOro MO/ CTOMT Bblpaxkenme AS vend
title. Ono sactaBnsetr CYbB]l co3garh BEIYMCIAAEMOE MOME C
nmenem vend title. Kaxk BupmTe, pesynsTaT OCTAETCA TEM
e, Ho cTonbel Tenepb HasbiBaeTca vend title, m moboe
K/IMEHTCKOe NpuIokKeHue CMOxeT obpalllaTbCA K HeMy IO
MMeHH, Kak ecny 6b1 310 ObI1 peanbHblit cTonben, TabauLibl.
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/ KaoueBoe cAoBo AS 06bIuHO HeobsAzaTenbHOe

KatoueBoe caoBo AS HeobsasatenbHoe Bo mHorux CYBA, Ho ero
NPYMEHEHKWE CUMTAETCA OBLLENPUHATON NPaKTHKOH. )

@ Apyrue npyveHeHus NnceBAOHUMOB

MCEBAOHUMbI MOXHO HCMNOAL30BATL M NO-APYroMY. Yacto oHK
NPUMEHAIOTCA AAA NEPEMMEHOBAHWA CTOABUA, ECAH B Peaib-
HOM Ha3BaHWW BCTPEUAHTCA HEAONYCTMMbIE CUMBOAbLI (Ha-
npumep, NPobeAbl) MAM ECAW HA3BAHWE CAMLLKOM AAMHHOE W
TPYAHOUMTAEMOE.,

o

" UmeHa NnceBAOHWMOEB

MceBAOHUMOM MOXET CAYXMUTbE Kak OAHO CAOBO, TaK M LeAad
cTpoka. ECAM MCNOAL3YETCA CTPOKA, TO OHa AOAXHa ObiTh 3a-
KAlOUEHa B KaBblYKK, HO, BoOBLLE roBops, NOCTynaTs Noaob-
HbiM 0BpasoM He PEeKoMEHAYeTcA. MHOrOCAOBHLIE MMeHa,
KOHEYHO, yaoDHee 4YWTaTb, OAHEKO OHM CO3ARHT MHOXECTBO
npobAem ANA KAMEHTCKKMX NPMACXKEHWH. boaee Toro, valle Bee-
o NCEBAOHMMbI NPUMEHAIOTCH UMEHHO AAR NEPEUMEHOBAHWA
MHOTFOCAOBHbIX Ha3BaHWi CTOAGLOB B OAHOCAOBHbIE. r

BbinoAHeHUe apudpmMeTUUYeCKUX
BbIUUCAEHUMN

Eme oaun crnocob 1cnonb3oBaHusA BbIYMCIAEMBIX MO-
neit — BHINONHeHME apuMeTHdecKuX OmepaLuit Haj Mu3-
BI€YeHHBIMM AaHHBIMM. Paccmorpum mpumep. B Tabmuue
Orders XpaHATCA BCe NOJNyYeHHbIE 3aKa3bl, a B Tabnuie
OrderItems — CHMCKM TOBApOB IO Kakgomy 3akasy. Cne-
OYIOIMH 3alIPOC M3B/EKAET BCE TOBAPDI, OTHOCALIMECS K 3a-
Kasy ¢ Homepom 20008,
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Beop V

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

BoiBog V

prod id quantity item price
RGAND1L 5 4.9900
BRO3 5 11.9900
BNBGO1 10 3.4900
BNBGO02 10 3.4900
BNBGO3 10 3.4900

B cﬁmﬁueitem_price COZIEP/KMTCA 1IeHa 3a eAVHUITY
TOBapa, BKAIYEHHOro B 3aKa3. YTo0bI y3HATD TIO/IHYIO CTOM-
MOCTb (LjeHa 3a efMHMLY, YMHOKeHHasA Ha KOMNYeCTBO TOBA-
POB B 3aKaze), HeoOx0aMMO MOAUULMPOBATD 3aMIPOC CIIefY-
1ouM obpasom.

Beoa ¥

SELECT prod_id,

quantity,

item_price

quantity*item price AS expanded price
FROM OrderItems
WHERE order nam = 20008;

Brisop, V

prod id quantity item price expanded price
RGAND1 5 4,9900 24,9500

BRO3 5 11.9900 59.9500

BNBGO1 10 3.4900 34.9000
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ENBGO2 10 3,4900 34,9000
BNBGO3 10 3.4900 34,9000
AHanus V

Cronben expanded price B JaHHOM C/iy4ae MpefCTaB-
nsier coboit Berumcnsiemoe none. Popmyna spech npocTas:
quantity*item price. Tenmepsr KAMEHTCKOE MPUIIOKEHME
CMOYKET MCIONb30BATh HOBbIM BhIYMCAAEMBbIN cTonOel mno-
10610 noboMy ipyromy cTonbuy B TabmLe.

B SQL mnopmep)XuBalTCA OCHOBHBIE apudMeTHyecKue
orepaTopsl, nepeuncnexnsle B Tabn. 7.1, He 3abpisaiite, 4to
JUIA yIpaBIeHusa nopAakoM o6paboTki OnepaTopoB MOXKHO
MICTIO/Ib30BATh KPYT/Ibie CKOOKM (CM. YPOK 5).

Tabnuua 7.1. ApudmeTrueckue onepartopbl B SQL

Onepauun OnucaHue
+ CnomeHue

= BeluutaHme
¥ YMHOMEHWE
/ Jenexue

; Kak TecTupoBaTh BblUMCAAEMble BbIpaXKeHUA

C nomoulblo MHCTPYKUMKW SELECT yaobHO akcnepumeHTHpo-
BATb C Pa3AMUHbIMK GYHKUMAMMK M BblUUCABHUAMM. OBbIYHO
3Ta MHCTPYKLUMA NPUMEHSETCA ANA M3BAEUEHUA ABHHbIX K3 Ta-
6AMLBI, DAHAKO NpeproXeHWe FROM MOXHO NPOCTO ONYCTHTh
M paboTaTb TOALKO C BbIPaXeHWAMM, YKa3aHHbIMH B CrIMCKE
cToAbuoB. Hanpumep, UHCTPYKUMA SELECT 3*2; BepHerT 6,
WHCTPYKUMA SELECT Trim(' abc ') : BepHer 'abc',
a8 WHCTpyKuWA SELECT Curdate(); WMCNOAb3yeT GyHKUMIO
Curdate () (nopaepxueaetcs B MySQL 1 MariaDB) ana onpe-
AEASHWA TEKYLLMX ABTHI M BPEMEHH, )
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Pe3ome

Ha sTOM ypoke Bbl y3Ha/IH, 4TO TAKOE BbIYMC/IAEMBIE ITONA
M KaK MX co3jjaBarh. Bbimn paccMOTpeHbl MpuMepsl MCIONb-
30BaHMA BBIMMCAAEMDBIX TOJIEH [/1A KOHKaTeHALMH CTPOK
1 BBINOAHeHNA apudmermuecknx onepaunsit. Kpome Toro,
ObINIO MOKA3aHO, KaK CO3/1aBaTh M NPUMEHSATb MCEBLOHUMBI,
4TOObI KIMeHTCKOE MPHUIOKEHMEe MOINo 00OpaliaThest K BbI-
YMCIAEMDIM [TOTIAM.

Ynpa)kHeHusA

1. TlceBpoHMMBI OOBIYHO IPUMEHSIOTCS /1A [IepeyMeHO-
BaHUA MO7Iefl B pe3ynbTaTax 3anpoca. Hanuummre uH-
crpykumio SQL, koTopas ussjiekaer nons vend id,
vend name, vend address u vend city us Tabnu-
bl Vendors, nepeMMeHOBbIBas vend name B vname,
vend city B vcity m vend address B vaddress.
OTcopTupyiiTe pe3ynbTaThl MO MMEHM MOCTABIIMKA
(MOXxceTe MCMONB30BATh KAK OPUTMHA/IbLHO, TAK U Ile-
PeNMeHOBaHHOE T0Ie).

2. B Hamwem marasmHe MPOBOOMUTCA Pacnpomdka, M BCe
TOBaphl nofewesen Ha 10%. Hannuinre MHCTPYK1IMIO
SQL, xoropas BosBpaujaer nona prod_id, prod_
price u sale price us tabnuum Products, rge
sale price — 3TO BBIYMCIAEMOE TO/E CKUIOYHONM
teHbl. [Todcxka3ka: OPUIHHANBHYIO LIeHY MOYKHO YMHO-
#nTb Ha 0. 9 pna nonyyenus cknpiu 10%.
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Oynkuuu obpaborTrm
AQHHBIX

Ha smom ypoxe 6vt y3naeme, umo maxoe Pyrxuyuu, Kaxue
pasnosudHocmu @yrkyuil noodepucusawmes 8 CYB, xax
npumeHamMb PyHKUUL 1 KaKkue npobaemot npu 3mom mozym
B03HUKAMD.

Uro Takoe GyHKUUA

Kak u B QOnbIIMHCTBE JIPYTMX A3bIKOB POrpaMMUpPOBa-
Hus, B SQL nogpepsiuBaeTcs UCMoONb30BaHMe QYHKUMI /s
paboTsr ¢ panubiMu. OyHKIKH — 3TO Onepaluu, KOTopbie
yalle BCero MpMXOAMTCA BHITTONHATD HaJl JaHHBIMY, BK/TIOYAsA
pasuyHbIe MPeo6PasoBaHNUs U BEIUMC/IEHHAL

[Ipumepom MoxeT cnyxutb ¢yHkima RTRIM(), xoTo-
PYI0 MBI IPMMEHANM Ha MNPEABIAYILEM YPOKE AN YHaleHMA
npobenos B KOHLE CTPOKI.

COBMECTUMOCTL GYHKLUN

Ilpexe yem nepexoauTh K MpuMepam, cnegyer obpaTtnthb
BHHMaHMe Ha TO, 4TO Mcnonb3oBanye SQL-pyHxunit moxkeT
0Ka3aTbCs NpobneMaTHYHBIM,

B ornuume ot mHcTpykumit SQL (takmx, kak SELECT),
KOTOpble B OCHOBHOM nopgepxuBatorca Bcemu CYB]I onu-
HaKoBO, B pasHbix CYB]l moryT ObITb peannsoBaHbl pasHble
Gynkyn, JIMwe HEKOTOPble QYHKLMM YHMBEPCATbHO MOJ-
mepxuBaTca Bo Bcex Bepymux CYBJ. O6uwas ¢yHkimo-
Ha/bHOCTb 00BIYHO AocTynHa B Kaxaoit CYB]I, Ho HasBaHuA
GyHKLMIT ¥ UX CMHTaKCUC MOTYT CYIIECTBEHHO OTIMYATh-
cs. Ina narnapHoctn B Tabn. 8.1 npusenensl Tpu Hanbonee
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4aCTO BO3HMKAIINE 3af[aull ¥ HA3BaHMA COOTBETCTRYIOUIUX
dynkumit B paznuunpix CYB]I,

Tabauua 8.1. Pasanuua B UMeHax OyHKUMUA

3apgauva CHUHTaKCHUC
MaBnedeHue B Db2, Oracle, PostgreSQL u SQLite —
4acTu CTPOKM SUBSTR (), B MariaDB, MySQL v SQL

Server — SUBSTRING ()

lNpeobpaszosa- B Oracle uMeeTcs HECHONLKO QYHKLHUHA, No
HWE TMNa [laHHbIX OAHOW Ha Kamabli TN npecbpa3oBaHua.
B Db2 v PostgreSQL ucnonbayetcs GyHKUMA
CAST (), 8 MariaDB, MySQL » SQL Server —
CONVERT ()

Mony4eHue B Db2 v PostgreSQL — CURRENT _DATE,
TEHyLWlel aaThl B MariaDB v MySQL — CURDATE (),
B Oracle — SYSDATE, B SQL Server —
GETDATE (), B SQLite — DATE ()

Kak Bugnte, B oTmiune ot MHCTpyKumit, SQL-dynxunn He
ABMIAIOTCA T1ePEeHOCHMBIMH, DTO O3HAYAET, YTO KOJI, KOTOPBIH
Hanmcan g ogroit CYBII, moxker He paboTaTh B APYTOIL.

MepeHocUMbIi KOA

Koa, KoTopblit MoxeT paboTate B pasHblX cHCTEMaX.

Crasa nepen coboit 1enb obecrneyuTs MEPEHOCHMOCTD
Kofa, MHorue paspaborunku 6a3 JaHHBIX CTAPAIOTCA HE UC-
0/b30BaTh 3aBMUCALME OT peanusanun dynkimu. B nenom
3TO IIOBONIbHO PasyMHas MO3WLNA, HO OHA He BCErja ygau-
HA C TOYKM 3PeHMA NPOU3BOAMTENBHOCTH. [Iporpammucty
MPMXOIUTCS MCKATh APYTUE CIOCOODI BBIMOTHEHMSA TOTO, YTO
CVYB]] cnenana 6t Gonee adpdexTuBHO.
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@ CToMuT AU MCNOAb30BaTb PYHKLUK?

PellaTtb Bam, 3AeCb HET NPaBUABHOTO MAM HENPaBMABHOTO Bbl-
bopa. EcAu Bbl pelUAKM MCNOAL30BaTL OYHKUMKM, roBaBsanmTe
noApoBHbIE KOMMEHTAPKUK K Koay, 4TOBbI B Byayliem Bbi (MAM
ApYroi pa3paboTymK) CMOrAK NOHATb, AR Kakoi CYBA nucan-
Csl AAHHBIA KOA.

i

MpumeneHue GyHKLUM

B Gonbumucree CYB]l noamepixmBaTcsa clegyiouiie
IPYIITE QyHKIMIL.
m  Cmpokosvle yHkijuu. Vicnonsayores aia o6paborTku
TeKCTOBBIX CTPOK (Hampumep, s oTcedeHus rnpole-
JIOB, 3aITOJIHeHUA CTPOK npodemaMn unu npeobpaso-
BaHUS CMMBOJIOB B IPYTOi PETUCTP).

" Yucnosvte Pyrxiiu. VICmonb3yoTcs a1 BHITONHEHUS
apuMeTHYECKMX ONepaiuii Hajl YMC/OBbIMM JAHHbI-
MU (BO3BeJIEHME B CTeMEHb, M3B/IeYeHE KOPHA U T.IL).

" Qyukyuu damo u 8pemenu. VicnonesyoTtcs pist 06pa-
GOTKM 3HAYeHUIT JaThl M BPEMEHH, a TaKyKe Ji/iA u3BJe-
YeHUSA OT/ENBHBIX KOMIIOHEHTOB 3TUX 3HAYeHMil (Ha-
npuMep, /isl ONpefe/eHns PasHML{BI MeXy AaTaMu 1
MPOBepKI KOPPEKTHOCTH J1aThl).

8 Qyuxyuu popmamuposéarus. VICMONb3yOTCsa AA re-
HepUPOBaHUA OTGOPMATHPOBAHHONO TeKCTa (Hampu-
Mep, CTPOK JIaThl M/TH IEHEXHBIX 0003HAUEH T B COOT-
BETCTBMM C PETMOHABHBIMU HACTPONKAMH).

8 Cucmemnsie gynxyui, BosspawanTt uHbOpManuro,
cnenuduynyo gna xonkperHoit CYB]I (nampumep,
cBefleHNUA 00 y4eTHOM 3amucK TIONb30BATENA).

Ha npepsigyiieM ypoke HaM BCTpedanach QYHKLMA, KOTO-
pas UCIIONb30BAIACk B CIIMCKE CTONOLIOR MHCTpyKUnK SELECT,
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HO 3TO JJOTTYCTUMO He J/is BceX QYHKIUMIL. VIX MOXKHO mipuMe-
HATb KaK B IPYTUX NPeIOKEHUAX MHCTPYKuMM SELECT (Ha-
npumep, B ycioBuu WHERE), Tax u B Apyrux nHCcTpykumsax SQL
(06 aTOM BBI y3HaeTe Ha C/IeYIOLMX YPOKaXx).

CtpokoBbie QYHKUUU

Ha mpeppigymem ypoxe ¢pyHkima RTRIM () npumeHsamach
U1 ynaneHns npo6enoB B KoHLe 3HadeHns cronbua. Himke
TNpUBEJEH IPYTOil MpUMeEpP, B KOTOPOM MCIIONb3yeTcA (PyHK-
uusa UPPER().

Beop, V

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

BoiBop V

vend_name vend name upcase
Bear Emporium BEAR EMPORIUM
Bears R Us BEARS R 0US

Doll House Inc. DOLIL HOUSE INC.
Fun and Games FUN AND GAMES
Furball Inc. FURBALL INC.
Jouets et ours JOUETS ET OURS
AHanus Vv

®yukuusa UPPER() npeobpasyeT CMMBONBI B BEPXHUI
PEriCTP, O3TOMY B IJaHHOM MpHUMePe NMA KaXKOTO IIOCTaB-
L[MKa [epeyncIeHo ABaX/bl: IepBbIil pa3 B TOM BH[E, B KO-
TOPOM OHO XpaHUTCsA B Tabmuue Vendors, a BTOpOil pa3 —
Oynyyn mpeobpa3oBaHHBIM B BepXHMIl PErucTp, B Bupe
cronbua vend_name_upcase.
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; Perucrp CHMBOAOB

Kak yxe AOAXKHO ObiTb NMOHATHO, GyHKUMKM SQL He pasanua-
HOT PErucTp CMMBOAOB, NOJTOMY MMEHa QYHKLMK MOXHO 3a-
nucbiBatb Kak upper (), UPPER(), Upper() waW substr(),
SUBSTR (), SubStr () v T.n. Boibop 3a Bamu. MasHoe, byaste
NOCAEAOBAaTEAbHbl H COBAOAGNTE EAMHbLIH CTUAL MMEHOBAHKA
dYHKLMIR, UToObI SQL-KOoA ObIAO AGTYE YMTAT.

]

B rabn. 8.2 npusegenn HanOosee 4acTO MCNOIb3yeMble
CTPOKOBblE DYHKIIMMN.

Tabauua 8.2. Hanbonee 4acTo UCNOAB3YEMbIE CTPOKOBbIE

DYHKUMM

DYHKUMUA

OnucaHue

LEFT ()

LENGTH (a TaKkxe
DATALENGTH ()
MNW LEN())

LOWER ()
LTRIM()
RIGHT ()

RTRIM()

SUBSTR () unu
SUBSTRING ()

SOUNDEX ()
UPPER ()

Boaspaluaet cMMBONbl M3 NEBOM HacTH CTPOKKM

Bosspallaer gnuHy CTPOKMK

Mpeobpa3yeT CTPOKY B HUMHMIA perucTp
YnanaeT npo6enbl B NeBOW YaCTH CTPOKM

Bosspallaer ciMBOMbl M3 NPaBOM YacTu
CTPOKM

YaanaeT npo6entl B NPaBoi YacTh CTPOKM

Bosepalyaer NoAcTpoKy

Bosgpauwaet SOUNDEX-1HAEKE CTPOKM

Mpeo6pa3zyeT CTPOKY B BEPXHWUIA perucTp

Opna ¢yHnxima us tabn. 8.2 Tpebyer Oonee noapobHOro
o6bacHennsa, SOUNDEX — 3to anroputy, npeoOpasyroLiit
TEKCTOBYIO CTPOKY B OykBeHHO-1udpoBOil 1ab/noH, omu-
CblBal'OLU,M}u'[ IPOHETM‘-IECKOE npejcrap/eHIe naHHOro TeKcTa.
QyHkuua SOUNDEX () yyMTbIBaeT MOXOKME I10 3BYYaHUIO
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OyKBbl M CJIOTYM, M03BOJISASA CPABHUBATD CTPOKM HE 110 TOMY,
KaK OHM MUIIYTCA, a 110 TOMY, Kak OHM 3By4ar. HecmoTps Ha
T0 uT0 yHKUMA SOUNDEX () He COOTBETCTBYET OCHOBHBIM
koHuenuuam SQL, 6onbumucTeo CYB/] noanep:xusaeT ee.

% NopaepKa GpyHKUMK SOUNDEX ()

®yHKuMA SOUNDEX () He nopsepxuBaetcs B PostgreSQL, no-
3TOMY CAEAYHOLLMI Npumep He byaeT pabotats 8 3101 CYBA.
Kpowme Toro, oHa Byaer pocTynHa 8 SQLite, TOALKO ecAM MpM
ycTaHoBKe AMCTPUOYTHBE ObiA 3aaaH napameTp KOMMIUAALMH
SOLITE_SOUNDEX. A NOCKOAbKY NO YMOAYBHWIO ABHHLIH Na-
pameTp He UCNOAb3YETCA, B BOALLLUMHCTBE peanu3aunii SQLite
QYyHKUMA SOUNDEX () TOXe HE NOAAEPXUBAETCH. /}

Hmxe npuBeneH npumep MCHONb3oBaHua (QYHKLMK
SOUNDEX (). Knuent "'Kids Place' Haxomurcs B Tabmm-
1me Customers, M ero KOHTaKTHOe nuuo — 'Michelle
Green'. Ho 4yTo ecnu 3TO orevarka, i B JIEUCTBUTEIBHOCTH
KOHTAaKTHOE JIMLo muuerca xkak 'Michael Green'? Oue-
BHJIHO, MOKUCK M0 KOPPEeKTHOMY MMEHM HIYETO HE JACT, KaK
MOKa3aHO HIKe,

Beop V

SELECT cust name, cust contact
FROM Customers

WHERE cust contact = 'Michael Green';
BeiBop V
cust name cust_contact

A remepp mompo6yeM BBINOTHMTb MOMCK C IOMOLIBIO
(byﬁku,ml SOUNDEX (), 4ToOb! HAHMTH BCE MUMEHA KOHTAKTHBIX
JIMLL, KOTOpbIE 3By4aT nogo6no 'Michael Green'.



OYHHUMM 06pabOTHW AaHHbIX 111

Bsop V

SELECT cust name, cust contact

FROM Customers

WHERE SOUNDEX (cust_contact) =
SOUNDEX ( 'Michael Green');

BoiBoa V

cust_name cust_contact
Kids Place Michelle Green
AHanus V

B manHoM mnpumepe B MpemiokeHMu WHERE ucnonn-
syercs ¢yHkumsa SOUNDEX () mas npeobGpa3oBaHus 3Ha-
yeHnsa cronbua cust contact m MCKOMOI CTPOKM B MX
SOUNDEX-unpexcol. [Tockonpky 'Michael Green' wu
'Michelle Green' 3pyuar noxoxe, ux SOUNDEX-unpex-
Cbl COBIAAYT 1 nmpepioyxenne WHERE KoppekTHO 0ThunbTpy-
eT HeoOXOIMMbIE [JaHHbIE.

DyHKUUU AARA paboThbl ¢ AATOW U BpeMeHeMm

3HayeHMA JaThl M BPeMeHM XPaHATCA B TabAMLax ¢ uc-
IONb30BAHMEM CDOTBETCTBYHJLLLMX THIIOB JaHHBIX, KOTOpblE
B xaxpoi CYDB]Il cBou. Bnarogapsa Hamumuuio creymanbHBIX
dbopMaTOB 3TM 3HAYEHMA MOXKHO OBICTPO OTCOPTMPOBATD
unu OTGUILTPOBATL, @ KPOME TOrO, OHM 3aHMMAIOT AOCTa-
TOYHO Majo MecTa Ha JMCKe,

BuyTpenHuit dopmar, B KOTOPOM XPaHATCA 3HAYEHMSA
LaTel M BpeMeHM, OOBIYHO HE/b3S MCIIONL30BATh B MPUJIO-
JKEHUAX, II0ITOMY IMOYTH BCErja NPUXOAMTCA NPUMEHATH
crieymasibHble QYHKLMKM IJIsT M3B/CYEHNA 3TUX 3HAUYEHUI M
pabotbl ¢ Humu. Kak cnepcTsue, Takue QyHKUMM CYNTAIOT-
¢ opHuMM 13 Hanbonee BaxkHbiX B SQL. K coxcanennio, onn
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TAK)Ke HayuMeHee COIJIACOBAHbl M HaMMeHee COBMECTHMMBI B
pasnmyHbix CYB]I.

PaccmoTpum mpumerenne 3TuX QyHKLMI Ha DPOCTOM
npumepe. B tabnuue Orders mna Kax/oro 3akasa ykasaHa
para. Yro0b1 u3BNEYDb BCE 3aKa3bl 3a ONpe/le/leHHbI roj, He-
06X0/IMMO BBITIOTHU T (DMIBTPALMIO HE 110 BCeil JaTe, a TO/Ib-
KO 110 ee pparMeHTy, KOTOPBIii COOTBETCTBYET rOfLY.

BoT xaKk mOMy4uTb CITMCOK BCEX 3aKasoB, CIe/laHHbIX B
2020 rony, B SQL Server.

Beop V

SELECT order num
FROM Orders
WHERE DATEPART (yy, order date) = 2020;

BoiBop, V

order_num

AHaAu3 V

B sTom mpumepe npumenserca QyHkumna DATEPART (),
KOTOpas, KakK CefyeT M3 HasBaHWsA, BO3BPALAET TOJIBKO
¢parmeHT pgarbl. Y ¢yHkuuu DATEPART () aBa aprymesTa:
(parMeHT, MOANEKALMI M3BEYEHUIO, M [laTa, M3 KOTOPOI
3TOT (PparMeHT U3BMeKaeTcA. B paccMaTpuBaeMoM Mpumepe
cbyHKu.Irlﬂ DATEPART () BO3BpallaeT TO/MbKO Ioj U3 cronbua
order date. CpaBHMBas NOJTyYeHHOE 3HAYEHME C KOHCTaH-



(DyHHUMKM 06PaBOTHM AaHHbIX 113

1011 2020, npepnoxenne WHERE BO3BpalllaeT TONLKO Te 3aKa-
i1, KOTOpbIe ObLIN CIeTAHBI B YKa3aHHOM TOfLY.

Hioke mnpuBefieHa Bepcua JAHHOIO [puMepa s
PostgreSQL, B KOTOpO# MCIONb3YeTCs MOXO0KaA (PYHKLMA
ATE PART().

Beoa V

ELECT order num
FROM Orders
WHERE DATE PART('year', order date) = 2020;

B Oracle Toxe Her ¢pyHKkuyu DATEPART (), HO CyLIeCTBY-
10T HECKO/bKO Apyrux QyHKIiT paboThl C JjaTaMu, MO3BOLA-
IDLIMX CAENaTh TO e camoe. PaccMOTpUM MpuMep.

Beoa V

SELECT order_num
FROM Orders
WHERE EXTRACT (year FROM order date) = 2020;

AHanus Vv

B sroMm npumepe pyHxuusa EXTRACT () MCHONb3yeTCs Iis
II3B/IEYEHNA KOMIIOHEHTa JaThl, COOTBETCTBYIOUIETO TOAY,
4TOODI €ro MOXKHO OBINIO CpaBHUTD €O 3HayeHnem 2020,

@ Nopaeprka pyHKuuM Extract () B PostgreSQL

B PostgreSQL Toxe umeeTca ¢yHKUMA Extract (), noaromy
ASHHBIA NPUMEDP MOXHO CYWTAaTL AALTERHATUBHBIM pPeLleHHeM
(NO OTHOWEHHWIO K NpUMEPY € GYHKUWEH DATE _PART () ).
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AHa/IOTHMYHBIX PE3YIbTATOB MOXKHO JOOUTHCA C TOMOLIBIO
orneparopa BETWEEN.

Beop,

SELECT order num
FROM Orders
WHERE order date BETWEEN to date('2020-01-01',
'yyyy-mm-dd')
AND to_date('2020-12-31',
'yyyy-mm-dd');

AHanus V

B atom nmpumepe dynkuus Oracle to _date () mucnonb-
3yeTcs 1A npeoOpasoBaHMA IBYX CTPOK B HaTbl. B ofmHoil
cTpoke safaerca jata 1 supapsa 2020 rofa, a B Apyrou —
31 pexabpsa 2020 roga. CranjapTHbiil onepatop BETWEEN
N03BO/IAET OCYLIECTBUTb MONCK BCEX 3aKa30B, Clle/laHHbIX B
Tepuoj MeXK1y STUMM AByMs faTamu. Taxoit kog He Gyzert pa-
6oraTs B SQL Server, nockonsky B atoit CYB]] He nopaepxu-
Baercsa pynkuma to date (). Ho ecnn 3amennTd QyHKLMIO
to date () dynkunesi DATEPART (), TO JaHHbBIA CMHTAKCHUC
MOKHO OyZieT IIpMMEHATD.

B Db2, MySQL u MariaDB nmetorcs Bce ¢pyHkuun pabo-
Thl C laTamMu, 3a nckawuenueMm DATEPART (). [lons3oBaTennu
atux CYB]] moryT npumeHsTs GyHkumio YEAR () /s u3Bme-
YyeHMsA HOMepa rojja M3 JaThlL.

Beop V

SELECT order_num
FROM Orders
WHERE YEAR (order date) = 2020;
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B SQLite ¢popMaT MHCTPYKLMM YUY Th CTIOXHEE,

Beop V

SELECT order num
FROM Orders
WHERE strftime('%Y', order date) = 2020;

B sToM npumepe M3B/IEKAGTCSA TOIbKO YacTb JaTbl (rof).
Y006l 0TdhuIbTPOBATH 3aKa3bl 0 MECLY, HEOOXOANMO Clie-
JIaTh TO e camMoe, 106aBUB K/04eBoe cnoBo AND i cpas-
HEHWSA MecsALa 1 rofia.

Pazmnunpie CYBIl 06bIYHO MOTYT BBLINO/IIHATH Opasjio
Gosnblue ieiicTBuMIL € JaTamu. B GONBIIMHCTBE M3 HUX MMEIOT-
cA PYHKIMK /1A CPABHEHUS IaT, BbINONHeHUA apudmerinye-
CKMX orepaumil ¢ pgatamu, popmaTuposanusa gar n 1.0. Ho,
KaK y)Ke ObUIO CKazaHO, PYyHKLMM JaThl M BPEMEHM CU/ILHO
saBucAT ot KoHkperHoit CYB]]. O6parurecy K JOKyMeHTa-
unn ceoeit CYBJl n yrounnte, kakue ¢pyHxumun paborsl ¢ aa-
TOM 11 BpEMEHEM IOJEPKMBAIOTCSA B HEI.

UucnoBble GYHKUUHU

Yucnobble (yHKUMM IpefHasHadeHbl s 0OpaboTKm
YNCOBBIX AaHHBIX. OHM NPUMEHAITCA B OCHOBHOM JIf
BbIMO/HEHUA anredpanyeckux, TPUrOHOMETPUYECKMX M Te-
OMeTPMUYECKUX BBIYMCIEHMH, 103TOMY NOTPeOGHOCTb B HUX
BO3HMKA€T He TaK YacTO, KaK B CTPOKOBBIX (PYHKLMAX MK
¢yHKIMAX pabOThI € AATON 1 BpEMEHEM.

ITo npornu cynbosl, B Gonpumncrse CYBII nmeHHo uncno-
Bble pyHKLMM Hanbosee CTaHfAPTU3MPOBaHblL. B Tabr. 8.3 npu-
BejleHbl Haubo/ee YacTo UCIIONb3yeMble YHCTIOBbIE (PYHKIIMIL.
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Tabauua 8.3. Haubonee pacnpoctpaHeHHble YHCAOBbIE

GYHKUMHK

®yHKuMa  HTo BO3BpauwjaeTcs

RBS () Mogaynb Yucna

COoS () HRocuHyc 3agaHHoro yrna

EXP() IKCNOHeHTa 3afaHHOro Y4ena

PI() Yucno

SIN() CuHyc 3agaHHoro yrna

SQRT () HBagpaTHbIM KOpeHb 3adaHHoro Yrcna
TAN ()

TaHreHc 3agaHHoOro yrna

O6paturecs k poxkymenTtaumun coeit CYB]I, uTo6nr y3-
HATh, KaKWe Y1Cc/IoBble QYHKUMN B Helt MOAePHKMBAIOTCA.

Pesome

Ha atom ypoke 06bACHANOCH, Kak TpuMeHATb SQL-pyHK-
uun, npefHasHaueHHble A1 06paboTku ganHbix. HecmoTps
Ha TO YTO OHM MOTYT GbITE BeCbMa MOME3HBIMM NPH GOopMa-
THPOBAHUM M QUIBTPALIMY JAHHBIX, OHM OOBIYHO MO-PA3HO-
My peannsoBanbl B pasubix CYB]I.
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Yrpa>kHeHUs

1.

Y naurero marasmHa NMOABW/ICA CalT, M HY)KHO CO3[aTh
YYeTHBIE 3alMCK KNMMeHToB. VMa nonbs3osaTess, Ha3Ha-
yaeMoe [0 YMOTYaHu0, GyieT MpefcTaBisTh coO0i KOM-
OuHALMIO KIMEHTCKOTO MMEHU M Ha3BaHus ropopa. Ha-
nuLIMTe MHCTPYKIMIo SQL, BO3BPALIAIOLLYIO MAeH TH (M-
KaTop knueHTa (cust id), ums kamenTa (cust _name)
u none user login, koTOpoe JOMKHO ObITh 3aMiCaHo
B BEPXHEM PETMCTPE 1 COLEPKaTh MepBbie fBa CMMBO/IA
KOHTAaKTHOTO MMeHM (cust_contact) u mepsble Tpy
CMMBO/Ia HasBaHusi ropofa (cust city). Hampuwmep,
B MoeM ciyyae (kmveHT 'Ben Forta' ms ropopa 'Oak
Park') umenem nonb3oBatens 6yner BEORK. [Todckaska:
B 9TOM YIIpayKHEHUM NOTPeOyeTcs MPUMEHNTD HECKOMb-
KO (YHKIIMIL, Onepaijiio KOHKATeHALIMM 1 TICEBJOHNM.

Hammmnre nncrpykumio SQL, xotopas Bo3spatiaer
HoMep 3akasa (order num) u jary 3akasa (order
date) ins Bcex 3aKkasoB, Ce/laHHBIX B sHBape 2020
Trofia, MpMYeM CIVCOK [o/IyKeH OBbITb OTCOPTUPOBAH MO
maTe 3akasa. VIMeroumxca y Bac 3HaHUI JJOMKHO ObITh
HBOCTATOYHO, HO B C/Iy4ae HeOOXOAMMOCTH 3aI/IAHMTE B
poxymeHTtauuio k ceoeit CYB]I.



YPOK 9
MiToroBbie BbiUMCACHUA

Ha amom Ypoke 8bl YaHaeme, 4mo makoe umo2osbvie PyHK-
UL U KAK UX NPUMEHATD ons Oépﬂfjﬂﬂﬂf“ mabauuHplX daHHBLX.

UtoroBble pyHKUNHU

Yacto OGpiBaeT HeOOXOAMMO MOABECTH HTOTH, He 0TOOpa-
JKaA UCXO[Hble laHHble, 1 B SQL Ans 3TOr0 npenycMoTpeHbt
crieumanbHble yHkuuu. SQL-3ampocs! ¢ TakuMu QyHKLMA-
MM 4aCTO WCITONMb3YIOTCA JUIA aHaNM3a JaHHBIX U CO3[aHMA
0T4eTOB. BOT HECKO/ILKO NMPUMEPOB NOAOOHLIX 3a1POCOB:

B ofcyer 4mcia cTpok B Tabmuie (mubo umcna CTpok,
KOTOpBbIE YIOBNETBOPAIOT KAKOMY-TO YCIOBUIO MITH CO-
JiepyKaT OnpesieleHHOe 3HaYeHme);

i z ;
B onpepeneHne CyMmsl 1o Habo CTPOK B Tabnuie

8 oucK HaubONbLIEro, HAMMEHBIIErO ¥ CPEJHero 3Ha-
yeHuit B cronbue tabnuubl (o BceM WM KaKUM-TO
KOHKPETHBIM CTPOKaM).

B xa)10M 13 3TUX TPMMEPOB [ONIb30BATENI0 HYXHbBI UTO-
roBble CBOAKM 10 TabiLle, a He MCXOAHbIE aHHbIe. [TosToMy
u3BJieYeHue NaHHbIX U3 Tabnuupl 6pi10 Obl YCTOM TpaToMH
BpeMenn 1 pecypcos. MTak, Bce, 4TO BaM HYMHO, — TONBKO
urorosas uHdopmarus.

Yto6bl 06/1€rYUTh M3BNeYeHNe nogo6HOI nHOpMaLni,
B SQL mpexycMoTped Habop 13 TATH MTOrOBbIX QYHKLIMIL,
KOTOpble TpUBeeHs! B Tabn. 9.1. DTu pyHKIMM TO3BONAIOT
BBLIIIOMIHATL BCE BAPMAHTLI 3aIPOCOB, KOTOPbIE OBIM Mepe-
yuc/eHs! Boile, B oTmmyne ot Gynkumit 06paboTKY HaHHBIX
U3 IPebIAYLIEro ypoKka, MTOroBbie PyHKLMI JOCTATOYHO CO-
I71acOBaHHO NopafepkuBatTca B 6onpumnctse CYBIL.
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’ UrtoroBble GYHKUMM

DyHKLMUKM, 0BpabaTtbiBaolumMe Habop CTPOK AAS BbIYUCAEHMWS
oAHOro 0606LLaI0LLErD 3HAUEHHS.

Tabnuua 9.1. Utorosble GyHKUMK B SQL

DyHKUMA YT0 BO3BpaLLaerca

AVG () CpeaHee 3HadeHve no ctonbuy
COUNT () Yucno cTpoK B cTonbue

MAX () HauBonbliee 3HaveHue B ctonbue
MIN() HaumeHbluee 3Ha4YeHue B cTonbue
SUM() CymMma 3Ha4eHui ctTonbua
PyHKuUA AVG ()

@Oynxuua AVG () npefgHasHayeHa /A ONpefle/leHus cpes-
HETO 3HAYEHMA TIO CTOHGU,y IIYyTEM MOACHETA HMC/Id CTPOK
B Tabmuie n CyMMMpPOBAHMA UX 3HaYeHMIt. ITy QyHKIHMIO
MOXXHO MPUMEHATb [UIA BbIMUCIACHMA CPENHEr0 3HayeHMA
BCeX CTO/IOLIOB M/IM Ke Onpefie/IeHHBIX CTO/10L0B MO0 CTPOK.

B nepsom npumepe ¢yHkuma AVG() ucnonbsyercs
I HAXOXJEHMS CPeJiHei IeHbl BCEX TOBAPOB B Tabnuie
Products.

Beoa V

SELECT AVG(prod price) AS avg_price
FROM Products;

BriBoa V

avg_price

6.823333
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AHaAU3 V

Januas uHcTpykiua SELECT sBosBpaiijaeT OfHO 3Haue-
HUe, avg_price, COOTBETCTBYIOLIEE CPEAHEN LIeHe BCEX TO-
BapoB B Tabnmuue Products. 3pech avg_price — 3TO MNceB-
JIOHUM (CM. YPOK 7).

(DyHKLu»!m AVG () MOKHO TaKyKe MNPHMEHATD /A HaX0k-
JIeHUA CPeHEro 3HAYEHNMs 110 ONPee/IeHHbIM CTONOLAM MK
crpokam. B cnepyuieM npumepe BO3BPALLAETCA CPeIHAA LieHa
TOBAPOB, NpeAnaraeMbix nocrasuyikom 'DLLOT".

Beoa V

SELECT AVG(prod price) AS avg price
FROM Products
WHERE vend id = 'DLLO1';

BuiBop V

avg_price

AHaAus Vv

ITa MHCTPYKUMA OTIAMYAETCA OT MpebiAyllell TONbKO
TEM, YTO B HEJl COAEPIKUTCA Npeanoxenne WHERE. B cootBet-
CTBMM C YCOBMEM BRIOMPAIOTCA TONBKO Te TOBAPEL, 3HAUEHME
vend id pna koropeix paBHo 'DLLOL', mnosTOMY 3Ha4YeHMUE,
nojiy4eHHoe B cTonble ¢ NceBJOHMMOM avg_price, npef-
crapseT coboil cpefHee TOMLKO J/IA TOBAPOB AaHHOLO TIO-
CTaBLIMKA,
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- @ =
“‘ L, TOAbKO OTAEAbHblE cTOAOLBI

DyHKUWO AVG () MOXHO MCMOAL30BATb TOABKO AASl BblUMCAE-
HWS CPEAHEr0 3Ha4YeHWs KOHKPETHOro 4KWcAoBOro croabua.
Mma atoro ctonbua AonKHO BbiTh yka3aHo B KauyecTBe apry-
MeHTa GyHKUMK. YToBbI 0NpeaeAnTs CpEAHEE 3HAUYEHHE No He-
CKOAbKMM cTOABLAM, HeoBXOAMMO MCNOAL30BaTL HECKONBKO
OYHKLWA BVG (). )

/ 3HaueHus NULL

Ctpoku cTonbua, coaepxalime 3HaueHus NULL, WrHopupyroT-
cA DYHKLMEN BVG ().

OyHKuMa COUNT ()

Dynkymsa COUNT () NofcuMThIBAET KOMMYECTBO CTpok, C
ee MOMOILbI0 MOXHO y3HaTh 00Luee 4iC/I0 CTPOK B Tabmuie
WJIM KOIMYECTBO CTPOK, YIOBIETBOPAKILMX ONpefe/leHHOMY
KpUTEpHIO.

9Ty GYHKIMIO MOXKHO MCIIOIb30BATh ABYMS CIIOCOOamu:

B B Buge BbipakeHma COUNT (*) mna mopacyera 4mc-

la CTPOK B Tabnuie HEe3aBMCUMO OT TOTO, COLepPIKaT
cTonbup!l 3HaYeHud NULL MM HET;

8 p puje BolpakeHusa COUNT (cronber;) nas nopcyera
YMCTa CTPOK, KOTOphIE MMEIOT HEMycToe 3HaYeHue B
yKa3aHHOM cTonbue (3HaueHusa NULL MTHOPHPYIOTCA).

B nepsoM mpuMmepe Bo3Bpalaetca obliee KOMMYECTBO
MMeH KIMEeHTOB, CofepyKalmuxcsa B Tabnuie Customers.

Beoa V

SELECT COUNT (*) AS num_cust
FROM Customers;
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BuiBop V

num_cust

AHanmas v

B atom npumepe dynkuua COUNT (*) ucnonbsyerca s
1oJcyeTa BCeX CTPOK HE3aBMCHMO OT MX 3HaueHuit. Cymma
BO3BpalLaeTcst B Buje cTonOLa ¢ MCeBAOHMMOM num_cust.

B cnepyioiiem npumepe MoACHUTLIBAIOTCA TOMBKO KITMEH-
Thl, 17151 KOTOPBIX M3BECTEH A[IPEC IMEKTPOHHOM MOYTHI,

Beoa, V

SELECT COUNT (cust email) AS num_cust
FROM Customers;

BreiBop V

num_cust

AHanus Vv

B sroit mHcrpykumm QyHkuys COUNT () mcnonb3yercs
/151 IOficYeTa TONMBKO CTPOK, UMEILINX HEeIyCTOe 3HaYeHKe B
cronbue cust _email. B gaHHOM cryyae KONMMYeCTBO CTPOK
paBHO 3 (T.e. TONBKO 3 M3 5 K/IMEHTOB MMEKT afipec 7eK-
TPOHHOII TTOUTHI).
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f 3HaueHust NULL

CTPOKM €O 3HAUEHWAMM NULL MrHOpUpYOTCA OYHKUMeR
COUNT (), €CAM YKa3aHO MMA CTOABLA, M YUMTLIBAIOTCA, eCAW
MCMOAL3YETCA METACHMBOA-3BE3A0YKA (*).

®OyHKuua MAX ()

(Dyﬂxunﬂ MAX () Bo3BpallaeT Haubonbliee 3HAYEHUE B
ykasaHHoM ctonOue. Ona aroit dynkumun Heobxomumo 3a-
IaTh UMsA cTonOLA, KaK MOKa3aHO HIDKE.

Beop V

SELECT MAX(prod _price) AS max_price
FROM Products;

BoiBoa V

max_price

11.9900

Ananus V

3pmecnh Gynkuua MAX () BO3BpallaeT IleHy CaMOro JOporo-
ro Toeapa B Tabnnuue Products.

; WUcnoAb3oBaHWe GYHKUMW MAX () C HEUMCAOBBIMM
AAHHBIMH

HecmoTpsa Ha To UTo GyHKUMSA MAX () 0BLIYHO MCMIOABIYETCS AAA
NOUCKa HaMBOALLLEro YHCAOBOTO 3HAYEHWUA MAK AATbI, MHOTUE
(Ho He Bce) CYBA No3BOAAIOT NPUMEHSATL €€ AAR HAXOXAEHHWA
HaWBOABLLErO 3HAYEHWA CPEAW BCex CTOADLIOB, BKAKOUYAR TEK-
ctoBble. Mpu paboTe ¢ TEKCTOBLIMU ABHHBIMW GYHKLMA MAX ()
BO3BpallaeT CTPoKy, kotopas Oblna Obl MocaeaHel, ecau Obl
A8HHble BbIAM OTCOPTUPOBAHbLI MO 3TOMY CTOABLLY. )




MTOroBbIE BEIYMCIEHUA 125

7

| #

I 3HauyeHusa NULL

CTpokK cO sHa4eHHAMK NULL HTHOPHPYIOTCA OYHKUKER MAX () .

OyHKuusa MIN ()

@yuknusa MIN() BbIIOAHAET MPOTUBONONMKHOE 110 OT-
nowenuio K QyHkumnu MAX () feiicTBue: OHA BO3BpalaeT
HaMMeHbllee 3HauYeHne B yKasaHHoM cronbue. B xayectpe
aprymenTa Takxe TpebyeTcs ykasaTb uMA cronbua.

Bsop V

SELECT MIN(prod_price) AS min_price
FROM Products;

BoiBoa V

min_price

AHanus V

B panHOM ciydae (byHi(uMH MIN() BO3BpallaeT LieHy ca-
MOTO [lel1eBOro ToBapa B Tabmuie Products.

( @ WcnonbsoBaHue GyHKUKMKM MIN () ¢ HEUMCAOBLIMMU
AAHHBIMW

HecmoTpsa Ha T UTo GYHKUMA MIN () 06bIYHO MCNOAL3YETCA ANA
novcka HauMeHbLLero YACAOBOro 3HaUYEHWR AW AGTbI, MHOT1E
(Ho He Bce) CYBA NO3BOASAIOT MPUMEHATL €€ AN HEXOMAEHUA
HaWMEHbLUEro 3HAUEHWA CPeAM BCeX CTOABLOB, BKAKOUASR TEK-
cToBble. MpH paboTe C TEKCTOBLIMM AGHHBIMK GYHKLMA MIN ()
BO3BpalLlaeT CTPoKy, koTopan Gbina b6bl NepBOM, ecAn bl AaH-
Hble BblAM OTCOPTUPOBAHLI MO 3TOMY CTOABLLY. )
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/ 3HaueHus NULL

CTpoKk# co 3HaueHUMAMM NULL MTHOPUPYHOTCA YHKLMEH MIN ().

DYHKUMA SUM ()

QOynkuus SUM () BO3BpalaeT CyMMy 3Ha4€HNMIT B yKasaH-
HOM cTOn01Le.

Paccmorpum npumep. B rtabnmue OrderItems copep-
JKMTCS TIEPeyUeHb 3aKa3aHHbIX TOBAPOB, IIPMYEM KayKIOMYy TO-
BApy COOTBETCTBYET OIpPE/leIeHHOEe KOMMYECTBO, YKa3aHHOE
B 3aka3e. Obuiee KOMMYECTBO 3aKasaHHbIX TOBApOB (CymMMmy
BCeX 3HaueHmi cronbua quantity) MOXKHO OnpenenuThb ce-
AyLUUM 00pa3oM.

Beop, V

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

BoiBoa V

item_ordered

AHanu3z V

Qyukuyua SUM (quantity) Bo3BpaiiaeT oburee konuue-
CTBO BCEX 3aKa3aHHBIX TOBApOB, a npefnoxxeHmne WHERE ra-
PAHTUPYET, YTO OYAYT YUMTBIBATLCA TONBKO TOBAPhI M3 3aKa-
3a C HY>KHbIM HOMEPOM.
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@Oyuxuyio SUM () MOXKHO TaK)Ke IPUMEHATD A/A MOJCYe-
Ta BRIYMCAAEMBIX [1071€11. B cnepyrouem npumepe obuas cTo-
MMOCTDb 3aKasa BBIYMC/IAETCA MYTEM CYMMMPOBAHMA BbIpa-
KeHuit item price*quantity Mo KaxaoMmy TOBapy.

Beoa V

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

Broigog V

total price

1648.0000

AHaaus V

@Oynkuusa SUM(item price*quantity) BosBpailaer
CYMMY BCeX LieH B 3aKase, a npeanokenue WHERE rapantu-
pyeT, 4TO yYMTbIBATbCA OYAYT TONLKO TOBApbl M3 3aKasa C
HYXKHbIM HOMEPOM,

’- '-" BbiuMCAEHUA C HECKOABKMMMW CTOAGUaMKU

Bce uToroBble dyHKUMW NO3BOAAKOT BLINOAHATH BbIYMCAEHUA
Hap HECKOAbKMMHK CTOABLAMKM C MCMOAb30BaHWEM CTaHAApT-
HbIX apUdMETHUECKMX OnepaLmi, kak Obin0 NoKasaHo B AdH-
HOM NpUMmepe.

f 3HaueHua NULL

CTpoKH cO 3Ha4eHUAMK NULL MrHOPUPYIOTCA QYHKUMER SUM () .
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UToroBbie BbIMUCAEHUSA AR
YHUKaAbHbIX 3HAYEHUM

Bce nsaTh UTOrOBBIX QYHKIMIT MOTYT OBITh HCIIONB30BAHBI
AByMs criocobamu:

B A BbINOJTHEHNA BbIYMCIEHNI [10 BCEM CTPOKaM TPy
HaMYMK K/1104eBoro cnosa ALL unu 6e3 ykasaHus Ka-
Koro-nu6o npenukara (Tak Kak ALL — 3TO NoBefeHue
[10 YMO/TYAHMIO);

B 1A BBINOJIHEHMA BBINMCAEHMH MO YHMKaNbHBIM 3Ha-
YEHWAM [IPM Ha/IM4YMK KaodesBoro cnopa DISTINCT.

@ Mpeaukar ALL 3apaH N0 YMOAYAHHUIO

KatoueBoe cA0BO ALL He 06A3aTeAsHO yKa3blBaTb, TaK Kak OHO
noApasymesaercs No yMoaA4aHWio. ECAM He 3aAaHO0 KAloYeBoe
choBo DISTINCT, TO noApa3ymeBaeTcA npeadkar ALL.

B cnepytouem npumepe QyHkumusa AVG () MCONb3yeTcs Az
OIpeNe/IEHNs CPefHEN LIEHbI TOBAPOB, IPeIlaraeMbIX yKasaH-
HBIM IOCTABIIMKOM. JTO TaKas XKe MHCTPyKuua SELECT, xak
¥ Ta, 4TO ObINa pacCMOTpeHa paHee, HO Telepb B Heil yKa3aHo
K/IKUeBoe ¢1080 DISTINCT, i B pe3ynbTare Ipi BEIYMCIEHHN
CPE[HETO 3Ha4Y€HM s YYUTBIBAKTCA TOILKO YHMKa/IbHbIE LiEHbIL.

Beop V

SELECT AVG(DISTINCT prod price) AS avg price
FROM Products
WHERE vend id = 'DLLO1l';

BoiBop, V

avg price
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AHanuz Vv

B aTom npumepe BeaeAcTBue HAJIMYMSA K/IHUYEBOTO C10Ba
DISTINCT sHauenme avg price nonydaercsa Oojee BbicO-
KM, TaK KaK B Tabnuie ecTb HECKO/IbKO TOBAPOB C OfiMHA-
KOBO HM3KOM LeHoi. He yuntbiBas ux, Mbl nonydaem Gosee
BBICOKYI0 CPENHION CTOMMOCTD.

o~
7z
i‘@;, He ucnonbayiiTe KaloueBo€ cAOBO DISTINCT
¢ pyHKUMen COUNT (*)

KatouyeBoe cAoBO DISTINCT MOXHO MCNOAb30OBaTb C GYHKLM-
el COUNT () TOAbKO B TOM CAy4Yae, ECAM YKa3aHo Wms cToABua.
Ero Henb3s NpUMEHAT ¢ dyHKUuMen COUNT (*). Kpome Toro,
KAKOYEBOE CAOBO DISTINCT AOAKHO CTOATH MEpep MMeHewm
cTonbua, a He Nepea BbIUMCASEMbIM NOAEM UAK BbipaeHuem.

o

@ Mcnonb3oBaHKe KAIOYEBOT0 cAaoBa DISTINCT
€ QYHKUMAMK MIN () W MAX ()

HecmoTps Ha ToO 4YTO KAoUeBOe CAOBO DISTINCT paapelwa-
€TCA MCNOAL30BaTh C OYHKUMAMMKM MIN () v MAX (), peanbHOH
HeobXoAMMOCTH B 3TOM HET. MHMHMMaAbHbIE U MaKCHMaAbHbIE
3HaueHun B cToabue GyayT OAHMMK WU TEMU TEMMW XKe HesaBu-
CHMO OT TOrO, Y4UTLIBAIOTCA YHUKAAbHbBIE 3HAYEHWS UAK HET. )

/ DONOAHUTENAbHbIE aprYMEHTbI HTOroOBbIX QYHKUMI

MomMmKMO KAOHEBBLIX CAOB DISTINCT M ALL, HekoTtopbie CYBA
NOAAEDKMUBAKT AOMNOAHUTEABHbIE NPEeAMKATHI, TAKME KaK TOP W
TOP PERCENT, NO3BOAAKILUME BbIMOAHATL MTOTOBbIE BblYMCAE-
HUA HaA NCAMHOXECTBaMK pesyabTaTtos 3anpoca. Obpatutecs
K AOKYMeHTauuu ceoei CYBA, 4Tobbl y3HaTb, KaKHE KAKOYEBbIE
CAOBA MOXHO WCMOAb30BaTb. )
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Kom6uHupoBaHue UTOroBbiX GYHKLUN

Bo Bcex mnpumepax NPUMEHEHMA MTOTOBBIX (QYHKLMI,
PaccMOTPEHHBIX O CHUX I10P, HCIO/b30BA/IACh TO/IDKO OfHA
dynxuma. Ho B pefictButenpnocTn nHcTpykuma SELECT mo-
JKET COMePIKaTh CTONBKO MTOrOBBIX QYHKLMIA, CKONMBKO HYX-
HO JUis 3anpoca. PaccMoTpum npumep.

Beop V

SELECT COUNT (*) AS num_items,
MIN(prod_price) AS price min,
MAX (prod price) AS price max,
AVG(prod price) AS proce_avg
FROM Products;

BoiBop V
num_items price_min price_max price_avg
9 3.4900 11.9900 6.823333
AHanus Vv

B nannom ciyyae B ofiHOI MHCTpYKUun SELECT mcnonb-
3YIOTCA CPasy YeThIpe MTOrOBble QYHKLMMU 1 BO3BPALLAIOTCA
4YeTbipe 3HaYeHMs (umcno aneMmeHTOB B Tabnuie Products,
camas BbICOKas, caMasd HM3KasA M CPEIHAA LieHa TOBApOB).

= V'Q
l'.‘ , UmeHa nceBpOHUMOB

Mpv ykadaHuu NCEBAOHMMOB AAA XPEHEHWA pPe3yAbTatos
UTOrOBOM GYHKUMW CTapaiTeck He WCNOAb30BaTh peanbHble
HaseaHWA cToAOLOB B TabauUe, NOCKOALKY BO MHOMMX CYBA
TaKkoe NoBeAeHWe He NMPUBETCTBYETCS, U Bbl MOAYYMTE coobLue-
H1e 06 owubke. )
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Peswome

VitoroBbie QyHKUMM NpefHA3HaYeHbl [/ BbIYNCTEHNS
(asoBbIX cTaTMCTHYeCKHUX rokasateneit. B SQL mopaepsu-
BAIOTCA MATH TAKUX QYHKLMA, KaXKAaA M3 KOTOPBIX MOXKET
HCTIONb30BATBCA HECKOIbKMMM CNOCO0aMu [/ MONy4eHus
TpebyeMbIX pe3ynbTaToB. OTH QyHKLMN JOCTATOUHO 3¢ dex-
THBHDI 11 0ObIYHO BO3BPALIAIOT Pe3y/nbTaT ropasjo ObicTpee,
yeMm eciu Obl QHANOTMYHbIE BbIYMCIEHMSA BBLIMONHAIMCL B
K/IMEHTCKOM TPU/IOKEHNMU.

YnpaxHeHUus

1. Hanmwnre nucrpykuno SQL, xoropasa BO3BpaLiaeT
o01ee KOM4eCTBO 3aKa3aHHbIX TOBApOB (MCHONb3Yit-
Te cronber, quantity tabamupl OrderItems).

2. Momnguuupyite npeabAyILy0 HHCTPYKLNIO, 4TOObI
OHa BosBpalgana ofllee KOMMYECTBO 3aKA30B TOBAPA
"BRO1' (cronbey prod id).

3. Hamuwure nucrpykumio SQL, Bo3BpaljaroLyo cTou-
MocTh (prod price) camoro Jopororo Topapa B Ta-
6nuue Products, LjeHa Ha KOTOPBLIM He IpeBbIILAeT
10. HasoBuTe BbIuMcCAEMOE NO7Ie max_price.



YPOK 10
FpynnupoBaHue AaHHbIX

Ha amom ypoke 8vl y3unaeme, Kax 2pynnuposanv 0aHHvie
maxkum o6pasom, 4mobvl MoxcHO GbLI0 NOGBOOUMD LMOU 110
nodmuoxecmey 3anucell mabnuyol. Ins amoeo npednaina-
ueHbl 08a npednoxeHuss uncmpykuuu SELECT: GROUP BY
i HAVING.

fMpuHuMNbI rPyNNUpoBaHUA AaHHbIX

Ha npensipyiuiem ypoke Bbl y3Ha/IM, YTO MTOTOBbIE (DYHK-
unu SQL MOXKHO NPUMEHATH A1 NOMYYEHUA CTaTUCTUUe-
CKMX [OKasdaTenei. ITO MO3BOAAET MOACYMTHIBATH YUCIO
CTPOK, BBIYMCIATD CYMMBl M CpeJHMe 3HAYeHNs, a TakiKe
onpenenATb HaubobLIee ¥ HaMMEHblIee 3HaYeHHA B CTONO-
1e, He mpuleras K U3BIeUEeHNI0 BCEX JAHHDBIX.

Jlo aToro Bce MTOrOBbl€ BBIYMC/IEHNSA BbINONHANNCH HaJ
BCeMM AaHHBIMM TaOULBl WM HaJl JAHHBIMU, KOTOpbIE CO-
OTBEeTCTBOBANM ycnosuio WHERE. B KauecTBe HaloOMMHaHUA
npuBeeM TpUMepP, B KOTOPOM BO3Bpallla€TCA KOAMYECTBO
TOBAPOB, NpeJlaraeMplX nocrasiukom 'DLLOL ',

Beop V

SELECT COUNT (*) AS num prods
FROM Products
WHERE vend id = 'DLLO1';

BoiBoa V

num prods
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Ho uro, ecnmn Tpebyercss y3HaTh KOIMYECTBO TOBApOB,
npennaraeémMbiX KaxKIbIM HOCTEIBU_LI’TKOM? Wnu BBIACHUWUTD, Ka-
Ki€ MOCTaBIMKM MPeJ/IaraloT TOIbKO OMH TOBAp MM, HAO-
GOpOT, HECKO/IbKO TOBAPOB?

VIMEHHO B TaKMX CIy4asX HY>KHO MCIIONB3OBATh 2PYHITbL.
310 no3BonNAeT paS,[[EIII/[Tb BCE 3allMCH Ha NTOTMYECKHE Habo-
pbl, Gnaroyaps 4eMy CTaHOBHMTCA BO3MOYKHBIM BBITIOMTHEHME
CTATUCTUYECKNUX BBIYMCTIEHMI OT/IE/IHO 110 KaXK[0it IpyTIe.

Co3paHue rpynn

[pynmpl cosgaroTcsa ¢ MOMOLBIO NpefnokeHs GROUP BY
MHCTpYKUMK SELECT. [TpomeMoHCTpHPYeM 3TO HA KOHKpeT-
HOM IIpumMepe,

Beoa V

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

BoiBoa V

vend_id num_prods
BRSO1 3

DLLO1 4

FNGO1 2
AHaAus Vv

HNannasn uHCTpykuua SELECT BBIBOOMT [Ba cronbua:
vend id, comepxamuii upeHTHGNKATOP MOCTABLIMKA TOBA-
pa, ¥ BulUMCIAeMOe note num_prods (cosfaeTca ¢ MoMOLIbIO
dynkuum COUNT (*)). ITpepnoxerue GROUP BY 3acTaBnd-
et CYB]] orcopTupoBaTth gaHHBIE ¥ CTPYNNMPOBATh UX IO
cronbuy vend_id. B pesynbraTe sHauenme num_prods Oy-
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JIET BBIYMCIIATHCA 110 OOHOMY Pasy [/15 KaXKI0M IPYIIIbI 3amm-
ceti vend_id, a He Of{MH pas [I/Is BCe Tabnuupl products.
I} mtore okaspiBaeTcs, 4TO nocraBuimk 'BRSO1' npepnaraer
Iput TOBapa, nocraBuMk 'DLLOL' — yeTbipe, a MOCTABLIMK
'"FNGO1' — mBa.

Bnarogaps npepgnoxenuto GROUP BY He MpUILNOCH yKa-
3bIBaTh KXKAYI0 TPYMNMY, AMA KOTOPON [JOMAKHDBI ObITb Bbi-
IIO7IHeHbl BbIYMCIeHUA. DTO ObIZIO CHAENAHO aBTOMATHUYECKH.
[Tpepnoxxenue GROUP BY sacrasnsier CYB]I cHavana rpyn-
11MPOBaTh JAHHbIE, a 3aTeM BBITIOMHATH BbIUMC/IEHUA MO Ka-
#JL0M rpyITIe, a He 110 BCceMy HabOpy pe3y/nbTaToB.

[Ipu ucnonbaoBaHuu npepioxkenus GROUP BY Heobxo-
JIUMO PYKOBOJICTBOBATLCA CAEAYIOLIMMMU MIPABMIAMU.

B B npegnoxennn GROUP BY MOXHO YKa3bIBaTh MPON3-
BO/IbHOE YMC/IO0 CTONOLOB. DTO MO3BONAET BK/IA/IbIBATD
TpyMIIbl OfHA B IPYTYIO M 3aflaBaTh NOPSALOK IPYIIIN-
POBKIL.

® Ecmn B npepnoxeHun GROUP BY MCNONb3YIOTCA BIIO-
JKEHHBIE I'PYIIbL, TO JAHHbIE HOJABITOXKUBAKTCH JJIA
noc/efiHel ykasaHHo# rpymmel. JIpyrumu cnosamu,
€C/IM 3ajjaHa I'PyNIMpOBKa, TO BLIYMCAEHUS OCYILLECT-
B/IAIOTCA [UIA BCEX YKA3aHHBIX CTONGLOB (BbI HE CMO-
JKETE TMMONMYYUTb JaHHbBIE IS KaX[AOr0 OTHE/NbHOro
cronbiia).

8 Kaxpapnit cronbell, ykazaHHbI B peaioxeHuu GROUP
BY, f0/DKeH ObITh M3BI€KAeMbIM CTOAOLIOM WM Bbi-
paxceHneM (Ho He utoroBoit ¢ynkumeit). Ecnu B un-
cTpykumyu SELECT uCnonb3yeTca KaKOe-TO BbIpake-
HUE, TO JKE CAMO€e BBIPA)KeHMe JHOMKHO OBITh YKa3aHO
B nmpepyioxkeHun GROUP BY, TlceBOoHUMBI NPUMEHATH
HEeNb35.

® B GonbumucTBe CYB]] Henb3s ykasbiBaTh B Mpefio-
»KeHuu GROUP BY cTONOLbI, B KOTOPBIX COJEP)KATCs
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@ KAaroueBoe cA0BO ALL

B HexoTtopbix CYBA (Hanpumep, B Microsoft SQL Server) noa-
AEpKUBaETCA HeobA3aTeALHOE KAIOUEBOe CAOBO ALL B Npea-
AOXEHUH GROUP BY. Ero MOXHO NPUMEHATE AAA U3BAEUEHMWSA
BCEX FPYNM, AQXe TeX, B KOTOPLIX HET CTPOK (B TaKoMm cAyuae
WTOroBanA GYHKUMA BO3BpallaeT 3HauyeHre NULL), O6bpatutech
K AOKyMeHTauuu ceoeil CYBA, utobkl y3HaTh, NOAAEPKUBAET
AW OH8 KAHUEBOE CAOBO ALL. )

JaHHDIE TepeMEeHHON [IMHBI (Hampumep, TEKCTOBbIE
TO/IA MY MO7A KOMMEHTapUeB).

3a ucKaoYeHeM MHCTPYKLIMI, CBA3AHHBIX C UTOTOBLI-
MM BBIYMCTIEHMAMM, KaXKbIH CTONOCL, YIIOMAHYThI B
uHCTpyKyuKu SELECT, poikeH OBITh NpefcTaBjieH B
npepnoxeHun GROUP BY,

Ecnu cronGel, mo KOTOPOMY BbINOAHAETCA TPYMNIIN-
POBKa, COIEPIKUT CTPOKY €O 3HaveHueM NULL, TO OHO
Oymer TpakTOBaTbCA KaK OTAenbHasA rpynna. Ecam
MMeeTCs HecKONIbKO CTPOK CO 3HaueHnAMH NULL, oHM
OynyT CIPYIIMPOBAHbBI BMECTE.

Ilpennoykenue GROUP BY JOMXKHO CTOATH MOCIE MPea-
noxkenna WHERE u nepep npennoskenuem ORDER BY.

v F’-:)
0¥
'

KEHWM GROUP BY MO WX NOAONKEHWIO B CNIKMCKe SELECT. Hanpw-

OH NopsepxuBaerca He Bcemu CYBA. Ero npumMeHeHHWe Takke
0Ka3blBAETCA PUCKOBAHHLIM B TOM CMbICAE, YTO CyllecTByeT

2, YKazaHue CTOAGLIOB MO MX OTHOCHTEALHOMY
NOAOYXKEHUIO

Hekotopble CYB/\ no3BoAfIOT yKa3biBaTbh CTOADLbLI B NPeAAo-
Mep, BolpaxeHue GROUP BY 2, 1 MOXET 03Ha4yaTk rpynnupos-

Ky N0 BTOPOMY M3BAEKaeMOMY CTOABLY, a 3aTem — No nepeo-
My. Ml XOTS Takoi COKpaLLEHHBIM CMHTAKCHC AOBOALHO yAODEH,

BEPOATHOCTb BOZHWKHOBEHMA OLWMOOK NPW PEABKTUDOBEHWHK
MHCTPYKLMI SQL.
sk
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®UAbTpaLIMA MO rpynnam

SQL nosBonseT He TONBKO TPYIIINPOBATL JaHHBIE C 110-
Molbl nipepioykeHns GROUP BY, HO M OCYUECTBAATh UX
(unbTpaumio, T.e. yKasbiBaTh, KaKue IPYNINbl NOMKHbI OBITH
BK/IOYEHDBI B PE3Y/ILTATHI 3aIIPOCA, & KAKME — MCK/TIOUEHDI U3
Hux. Hanpumep, Bam MoxkeT noHagoOuTbCA CIIMCOK K/IMEH-
TOB, KOTOPbIe cie/iamu XoTs Obl jBa 3aKkasa. YToObl NONYYUTDH
TaKue JaHHbIe, HeOOXONUM QUIBLTP, OTHOCALIMIICA K 1{€/10
IPYIIITE, a He K OTAEMbHLIM CTPOKAM.

Bor yxie 3Haere, kak paboraer npegnoxeHue WHERE
(cm. ypok 4). OpHako B JaHHOM C/Iy4ae €ro Hejib3s MCNo/b-
30BaTh, TIOCKONbKY ycnoBus WHERE kacaioTcs CTpOK, a He
rpynm. CoOCTBEHHO roBops, npejioxkenye WHERE “He 3Ha-
eT”, YTO TaKoe TPYIIILI.

Ho uto Torga cnepyer npuMeHUTb BMECTO MPEIOKEH NS
WHERE? B SQL npenycMoTpeHo npyroe mpeinoxeHue s
aTHX Heneit: HAVING. OHO ouYeHb HAIIOMMHAET npeanoykeHye
WHERE. M peficTBUTENbHO, BCE TUIIbl BBIPAYKEHMIT B NPEIO-
KeHun WHERE, ¢ KOTOPBIMIL BbI YK€ 3HAKOMBbI, [JOMTYCTUMBbI 1
B npeanoxkeHun HAVING. EnuncrBennas pasHKMIla COCTOMT B
TOM, 4TO WHERE ¢unsTpyer cTpoku, a HAVING — TpyTIIbL.

= PQ
1“ %, MpearokeHne HAVING NojAepXUBaAET BCe
onepaTopbi NPeANOKeHUA WHERE

Ha ypokax 4 1 5 BbIAO NOKA3aHO, Kak NPUMEHATL MPeAroXe-
HWe WHERE (BKAKOYEA MCNOAb3OBAHWE METACHMBOAOB M One-
paTopoB cpaBHeHWA). Bce atM MeTacuMBOALI M OMNepaTtopbl
NOAAEPKMBAKOTCH M B NPEAAOXEHUW HAVING. CUHTaKcHe Tou-
HO TaKOoM Xe, OTAMYAKTCH TOABKO HauyaAbHblE CAOBA. )

Kak e ocymecrsnserca ¢unbrpaumusa no rpynmam? Pac-
CMOTPMM CIENYIOLINMIA IPUMEP.
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Beop V

SELECT cust id, COUNT(*) AS orders
FROM Orders

GROUP BY cust_id

HAVING COUNT (*) >= 2;

BbiBoa, V

cust_id orders

1000000001 2

AHanus Vv

nEpBblE TpM CTPOKM 3TOro 3alpoca HAIIOMWMHAKT MH-
crpykumio SELECT, paccmorpennyw panee. OpHako B
NocjeHeN CTPOKe MNOsAB/AAETCA Mnpeanoxkedune HAVING,
KOTOpoe (uIbTpyeT Tpymmbl C NOMOLIbIO BBIPaXKeHMs
COUNT (*) >= 2, 03Ha4aiouero “Apa unu Gojblle 3aKa3oB”.

Kax Bupute, npepnokenune WHERE 3spech He paboraer,
MOCKONBKY (PMIbTpalMA OCHOBaHA Ha MTOTOBOM 3HaueHMM
PYTIIBL, @ He Ha 3HAUeHUAX 0TOOPaHHBIX CTPOK.

/ PasHuua mexay npearoXxeHuavM HAVING 1 WHERE

BOT Kak 370 MOXHO 0BbACHUTL: MpPEeArOXeHue WHERE (uAb-
TPYET CTPOKK AD TOrO, KaK AaHHble OyAyT CrpynnupoBaHsbl, a
NpearoXeHKe HAVING — NOCAE TOro, Kak AaHHbLIe BIAK crpyn-
nMpoBaHbl. PaszHWlUa 0Ka3blBaeTCA CyllecTBeHHOM. CTPOKM,
KoTopkle BbIAM MCKAIOUYEHbI MO YCAOBUIO WHERE, HE BOWAYT B
rpynny, MHaye ato Morao Bbl HAMEHWTL BbIYUCAREMbIE 3HaYE-
HWA, KOTOPbIE, B CBOK OUEPEAL, MOTAK Bl NOBAMATL HA dMAL-
TpauMuro rpynn B NpearoxeHuu HAVING. _,)

A Temepb nomymaiiTe: BO3HMKAaeT M HeoOXONMMOCTE B
UCMONb30BAHNM KaK mpeanoykeHua WHERE, Tak u mpenmno-
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ennsa HAVING B onnol uHcTpykunu? KoHeuHo, BO3HUKaET.
[ [penrionoxum, Bbl XOTUTE YCOBEPIIEHCTBOBATH GunbTp npe-
JILIOYLLIEH MHCTPYKUMM Taknm oGpa3oM, uToObl BO3Bpalla-
JIMCh MMEHA BCEX K/IMEHTOB, KOTOPbIE CHe/ai He MeHee JIByX
3aKa30B 3a nociaenHue 12 mecaues. Ytobsl foburhesa atoro,
MOKHO 1006aBuTh npeanokenne WHERE, KOTOpOe yYnThIBAET
TONMBKO 3aKa3bl, Ce/TaHHble 3a TocaeiHue 12 MecalleB. 3aTeM
BbI oGaBnsieTe npepnoxerne HAVING, ytoGsl oThUALTPO-
BaTh TOMBKO Te IPYIIMbl, B KOTOPBIX UMEKTCA MUHIUMYM [IBe
CTPOKH.

Yro6bl yylue pazoOpaThCa B 3TOM, PACCMOTPUM CELYI0-
Uit [IPUMep, B KOTOPOM TEePeYNC/ISITCA BCE TTOCTABLLMKI,
npejIaramlie He MeHee IByX TOBApOB 10 LieHe 4 loniapa u
BBILLIE 3Q eIMHNUILY.

Beop V

SELECT vend id, COUNT(*) AS num_prods
FROM Products

WHERE prod price >= 4

GROUP BY vend id

HAVING COUNT (*) >= 2;

BoiBoA V

vend_id num_prods
BRS01 3

FNGO1 2
Ananus v

Janublit npuMep HY’KaeTca B nosAcHeHnH. [lepsas cTpo-
Ka npepncTapnger coboit OCHOBHYI0 MHCTPyKUMI0 SELECT,
MCIO/IB3YIOLL Y0 UTOTOBYH0 QYHKIIMIO, — TOYHO TaK JKe, KaK
B npeabigyux npumMepax. [Ipepnoxenue WHERE dunbrpyer
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BCe CTPOKM CO 3Ha4eHMaAMu B cronbue prod price He me-
Hee 4. 3aTeM [JaHHBIE TPYNNMPYIOTCA N0 cTonbuy vend id,
nocse 4ero npepnoxenye HAVING GuabTpyeT TOMLKO TpyTI-
Mbl, COflepXKalIne He MeHee JIBYX samuceid. IIpyu orcyTcTBun
npepnoxenns WHERE Obuta Obl nonydyeHa NMUIHAA CTPOKaA
(nocTaBmMK, MpefMAraoLINit YeTbipe TOBAPA, KXl U3
KOTOPBIX JIelieB1e, YeM 4 fo//1apa), Kak NoKasaHo HIKe.

Beoa V

SELECT vend_id, COUNT(*) AS num_prods
FROM Products

GROUP BY vend id

HAVING COUNT(*) >= 2;

BriBop, ¥V

vend id num prods
BRSO1 3

DLLO1 4

FNGO1 2

% WcnoAb3oBaHue NpeanoXKeHUH HAVING U WHERE

NpeanoxeHue HAVING CTOAb CMAbHO HanoOMUHaET NPeAAoXKe-
HWe WHERE, uto B BoabwwuHcTBE CYBA OHO TpaKTyeTcs TOUHO
TaK XKe, eCAM TOABKO He YKasaHO npeanoXeHwe GROUP BY.
Tem He MeHEee CAEAYeT 3HaTb, UTO MEeXAY HUMW CyllecTByeT
pasHUUa. McnoAb3yHTe npesroeHre HAVING TOAbLKO BMecTe
¢ npearoxeHWem GROUP BY, a npearoxeHWe WHERE — AAA
CTAHAAPTHON GUALTPALMM Ha YPOBHE CTPOK. Y.
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lpynnupoBaHue U COPTUPOBKA

BaxHo nNoHmMMarhb, 4To npemioxennsa GROUP BY u ORDER
BY CYIleCTBEHHO Pa3/IM4alTCA, XOTA C MX IOMOLbIO MHOTTA
MOZKHO TOOMTbCA OIMHAKOBBIX pe3ynbratoB. Pasobparbesa B
aTOM momoskeT Taba. 10.1.

Tabauua 10.1. CpaBHEHWE NPEANOXEHUIA ORDER BY M
GROUP BY

ORDER BY GROUP BY

Coptupyet nony4yeHHble  [PynNnupyeT CTPOKK, OgHaKo otobpa-
pe3ynLTaThl HMaeMblid pesynsTaT MOMET He CoOoT-
BETCTBOBATL NOPAAKY rPYNNUPOBKHK

MoryT 6biTb UCNonb3o-  MoryT 6biTh KCNONb30BaHBI TONLKA
BaHbl MOGbLIE CTONGLBI  U3BNEKaemble CTONBLb! UK Bblpame-
(HaMe He yHazaHHble B HWSA; JO/MHHO GbiTh YKA3aHO Kamaoe
NPEANOMEHUN SELECT)  Bbipa)eHue U3 npeanoseHua SELECT

He asnaerca TpebyeTcs, ecnv UCNoNbL3yIoTCA
HeobxoanmbIM cTon6ubl (WNK BbIPaMEHHa) C UTOrO-
BbIMM PYHHLUAMM

ITepBoe 13 OTIMYNMIL, MepeyncieHHbix B Tabn. 10.1, oueHsb
paykHoe, Yalle Bcero bl O0HAPY)KMUTE, UTO JAHHBIE, CLPYII-
[1POBaHHbIE C NOMOLbI NpemjioykeHnss GROUP BY, 6y}1y'r
orobpaxarbca B nopsaxe rpynnuposkn. Ho rak 6yger He
BCEria, ¥ B [AeMCTBUTENLHOCTH 3TOTO He TpebyeTcs B Criell-
udukaynax SQL, Bonee roro, gaxe ecniu CYB]] coptupyer
JlaHHbIE TAK, KaK yKasaHo B npemnoxeHuu GROUP BY, To
BAM MOYKET NMOHAA00MTbCA OTCOPTMPOBATD MX HO-APYTOMY.
To, 4TO BbI IPyNNMpYETE NAHHbIE OMpeJe/IEHHbIM CIIOCO-
6om (4TOOBI ONYUYNTD A7A TPYIINbl HEOOXOAMMbIE MTOTOBbIE
3HA4YEeHWA), He O3HA4YAeT, YTO TPpeOyeMblil pesynbTaT [JOMNiKeH
ObITb OTCOPTHPOBaH MMEHHO TakK. CrefyeT ABHBIM 00pasom
yKasbiBaTh mpepnokeHue ORDER BY, maske eciu OHO COBIIa-
JlaeT ¢ npepnoxkeHnem GROUP BY,
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.
@ He 3abbiBaiiTe CNOAL30BaThL NPEAAOKEHUE
ORDER BY

Kak npasuao, BCAKMA pa3, Korapa Bbl MCNOAL3YETE NPEANOXEHKWE
GROUP BY, NPUXOAMTCR YKa3blBaTk W NPeAfOKEHME ORDER BY.
310 eAMHCTBEHHbLIN ¢nocoB, rapaHTUpPYHOWMIA, UTo AaHHLIE By-
AYT OTCOPTMPOBaHbl NPaBUALHO. He cAaeayeT HaaeATbCA Ha To,
YTO A@HHblE BYAYT OTCOPTHPOBaHLI NPEANONKEHHWEM GROUP BY, )

9100bl MPOJIEMOHCTPUPOBATD COBMECTHOE KCIIO/Nb30BA-
Hue npepioxeniit GROUP BY m ORDER BY, paccMOTpuMm
npumep. Cnefyroman uHcTpykisa SELECT aHaornyHa Tem,
KOTOpbIE MCMONb30BATNCh PAHEE: OHA BBIBOANT HOMEP 3aKa-
3a M KONMYECTBO TOBAPOB [/IA BCEX 3aKa30B, COMEPAHal1X
Tpu WK Oornee €M HHKL] TOBAPaA.

Beop V

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

GROUP BY order_num

HAVING COUNT(*) >= 3;

BbiBop V

order num items

Yto6bl OTCOPTUPOBATL Pe3y/bTaT 0 KOMMYECTBY 3aKa-
3aHHBIX TOBApPOB, BCE, YTO HEOOXOAMMO CHieNaTh, — 3TO JI0-
6aButh npenoykerye ORDER BY, Kak ITOKAa3aHO HIDKE.
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Beoa V

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

EOUP BY order num

HAVING COUNT(*) >= 3;

OURDER BY items, order num;

BriBoa,

yrder _num items

AHannu3 V

B arom npumepe npegoxenne GROUP BY mcnonbsyercs
JIA TPYIIMPOBaHMA JaHHBIX 110 HOMepY 3akasa (ctonber|
order_num), 6naropapa yemy ¢gyHkuma COUNT (*) moxeT
BEpHYTh KOMMYECTBO TOBAPOB B KoM 3akase. [Ipemio-
JkeHue HAVING ¢uabTpyeT jaHHBIE TakuMm o0pasoM, 4TO
BO3BPAILAFOTCA TO/IBKO 3aKa3bl C Tpems u Oonee ToBapamu.
HaxkoHell, pe3synbTaT COPTUPYETCA € HOMOLLBIO P eiI0KEeHNA
ORDER BY.

MopAAOK NPeAAOYKEHUI B UHCTPYKLIUM
SELECT

Ipepnoxenna nuctpykuun SELECT BO/KHbI YKa3bIBaTh-
cA B onpefieneHHOM nmopsjke, B a6, 10.2 mepeunc/ieHsl Bce
[Ipef/IOXKeH s, KOTOPbIe Mbl U3YUM/IU JIO CHX 10D, B IOPSAJKE,
B KOTOPOM OHI JIOIXKHBI C/IE[IOBATb.
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Tabnanua 10.2. NMpearoKeHHA MHCTPYKUMKA SELECT M
NOPAAOK MX CAEAOBAHKA

Mpegno- OnucaHue Heob6xogumocTb
HeHue
SELECT Cton6upl uaun esipaxe- [a

HMA, KOTOPbIE AOMKHbI
6biTb NOAyYeHb

FROM TaBnuua ana ussnede-  ToNbKO 8CAW AaHHble 13-
HWA JaHHbIX BAEKAKOTCA M3 TabnuLpl
WHERE dunsTpauma Ha yposHe  Het
CTPOK
GROUP BY  Onpepeneque rpynnbl  TOAbKO 8CIU BbINOMHA-

HOTCA MTONOBbIE BblYMC-
NIeHUs no rpynnam

HAVING dunsTpauma Ha yposHe  Her
rpynn

ORDER BY  MMopsigoK COPTMPOBKHK Het
pesynLTaTon

Pestome

Ha npeppbigyiiem ypoke Bbl y3Ha/M, KaK IPHMEHATb UTO-
roeble QyHkuuy SQL /1 BBIONHEHNS CBOAHBIX BbIYMCTIE-
HMI. Ha 3TOM }’pOKE PaCCKaSBIBaHOCb 0 TOM, KaK MCIIONb-
3oBarb npeyioxkene GROUP BY mi1a BBINOMHEHMA aHanmo-
TMYHbBIX BbIYMCIEHMI 110 OTHOLLEHMIO K IPyINaM 3anucen u
NONYYEHNA OTAENbHLIX PE3Y/IbTaTOB [JIA KaXK[JOil IPYILIbL
bbino moxasaHo, Kak ¢ NOMOUIBI TNpennoxkeHns HAVING
OCYLEeCTBNATh GUILTPALMIO Ha ypoBHe rpymnn. Kpome Toro,
00DBACHA/IOCh, B 4YeM pasHULa MeXOYy IpemioKeHnsAMN
ORDER BY m GROUP BY, a Takxe MeXAYy HpelIOXKeHNAMHA
WHERE 1 HAVING.
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YnpakHeHUus

1. B Ttabnuue OrderItems mnepeducieHbl 3/EMEHTHI
Kaxcroro 3akasa, Hammuinre mHcTpykuuo SQL, koTo-
pas BO3BPALAET KOMMYECTBO NO3MUMI (B BUAE MO
order lines) mis Kagoro Homepa sakasa (order
num), 1 OTCOPTUPYITE Pe3ynbTaThl MO MO0 order
lines.

2. Hammuwnre wncrpykumuio SQL, xoropas BosBpaujaert
none cheapest item, cofep)kaliee camMblil JelleBblil
TOBAap MO KOKLOMY MOCTABLIMKY (MCHIONb3YHTE [oj1e
prod price tabnuupl Products), 1 oTcopTUpYIiTe
Pe3yIbTaThl MO BO3PACTAHUIO LEHDI.

3. Ham Ba)kHO 3HaTh My4LUNX K/IMEHTOB, [I03TOMY HallM-
wiute MHCTpYKUMio SQL, koTopas Bo3BpalliaeT HOMep
saxasa (rone order num tabnuup OrderItems) as
BCEX 3aKa30B, cofep:anx MuHnMym 100 anemeHToB.

4, ,H,HH BbIABACHMA NYHIINX KIMEHTOB MOMKHO TakKXKe
HpOBépﬂTh, CKOJIbKO J€eHer OHH HOTp‘clTMI[I"I. Hanu-
wuTe MHCTpykUio SQL, koTopas Bo3BpaLiaeT HOMep
3akasa (none order num tabnuuel OrderItems) ans
BCEX 3dKA30B C CyMMapHOU HeHOM Kak MyuHumMym 1000,
Iodckaska: B JaHHOM yrpakHeHMM HeobXommumo co-
30aTh BHIYKUC/IAEeMOe T1071e (3HavYeHue item price ym-
HOXaeTcA Ha quantity) ¥ NpocyMMMpPOBaTh MTOT 110
Hemy. OTCOpTUPYiATE PE3Y/IBLTAThI [0 HOMEPY 3aKa3a.

5. Yro HenpaBMABHOrO B ceAylolei HHCTpyKun SQL?
(IMocrapaliTech MOHATb 3TO, HE BBINONHAA CaMy MH-
CTPYKLMIO.)

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

GROUP BY items

HAVING COUNT(*) >= 3

ORDER BY items, order_num;



YPOK 11
Mop3anpochbi

Ha amom ypoxe 6vl y3Haeme, 4mo maxkoe noo3anpocst u
KAK UX NPUMEHSIND.

YTto Takoe noA3anpochl

Mucrpykumun SELECT — s10 SQL-3anpochl. Bee MHCTPYK-
LMK, C KOTOPbIMU Mbl MMeJIH JIeJ10 10 CUX NOP, NPeACTaBIsANN
co6oit IpoCThIe 3aNPOChl Ha BbIOOPKY: NOCPECTBOM OTJle/Ib-
HBIX MHCTPYKIMIT M3B/IeKanuch JJaHHbIE N3 ONpejie/leHHbIX
TabauniL.

3anpoc

Kakasa-abo MHCTpykums SQL. OaHako valle BCero 3T0T Tep-
MHH UCNOABL3YIOT MO OTHOLUEHWHO K MHCTPYKUMAM SELECT.

B SQL MOHO Tak)ke CO3iaBaTh n003anpocsl, T.e. 3anpo-
Chl, KOTOpbIE BIIOJKEHbI B ipyrue 3anpochl. [loyeMy BosHuKa-
eT HeoOXoAMMOCTb B nogsanpocax? JIyuummnit cnoco6 o6pac-
HNTDb 3TY KOHLEMLMIK — PacCMOTPETh HECKO/ILKO IIPUMEPOB.

(Dlr!l\praU.ldﬂ C NOMOLbLIO NOA3AMNPOCOB

Tabnuibr 6a3 JaHHBIX, MCHOMB3YeMble B NMPUMepax KHUIH,
SAB/IAIOTCA PENALMOHHBIMIU (BCe TAO/MMLbI OMMCAHDBL B IPHIOMKE-
HuM A). 3aka3el XpaHATCA B ABYX Tabmuuax. Tabnuia Orders
COZIEPXKUT IO OHO! CTPOKE JUIA KWXKJOro 3aKasa; B Hell yka-
3bIBAIOTCA HOMEp 3aKasa, ujeHTM(]MKaTOp KIMeHTa M f[aTa
sakasza, OT/enbHbIE 9/1eMEHTbI 3aKA30B XpaHATCA B Tabmuie
OrderItems. Tabnuua Orders He cojepkut MHGOPMALNIO O
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K/IMEHTAX — OHa XPaHUT TO/IbKO uaeHTuduKarop knmenta. M-
copmatna o KIMeHTax HaxoauTca B Tabnuie Customers.

Terepn mpennonoxmumM, YTO Bbl XOTUTE MOAYUMUTD CIIMCOK
BCEX KJIMEHTOB, KOTOpPble 3aKasanu ToBap 'RGANOL'. Jlna
3TOro HeOOXOAMMO CHETaTh CIEAYIOLEE:

1) usBjleyb HOMEpA BCEX 3aKa30B, COJEpIKaU|MX TOBap

'RGANO1';
2) nOMy4nTb MAEHTNHUKATOPbI BCEX KAMEHTOB, KOTOpbIE
CHEnany 3aKasbl, MEPeYUCICHHDIC HA ITPEbIAYLIEM LIare;
3) uspneunp uHMopMauuio 000 BCeX KIMEHTAX, MIEHTHDN-
KaTOPbI KOTOPbIX ObUTH M0/Ty4eHbl Ha IPENIbIYILEM Liare.

Kaviibifi 13 3THX NYHKTOB MOYKHO BBIIIOIHUTD B BUJE OT-
fenbHoro samnpoca, [locTymas Tak, Bbl HCIOAb3YeTe Pe3y/b-
TAThl, BO3BpalliaeMble OfHOM MHCTpyKUMelt SELECT, 4yTo6bl
3aMOIHUTL npepnoxkenue WHERE ana cienyioileil MHCTPYK-
uuu SELECT.

Ho mMo)HO Taxyke BOCIONb30BATLCA IOA3ANPOCAMIL [
TOro, 4yTo0bl O0bEAUHUTL BCE TPH 3aMpoOCa B OJHY-eNMH-
CTBEHHYI0 MHCTPYKIINIO,

[Tepsaa nucTpykuma SELECT ussnexaet cronben order
num [/ BCeX 3M1eMEHTOB 3aKa30oB, ¥ KOTOPLIX B nojie prod
idsHaunTtca 'RGANO1'. B pesynbrare Mbl HOny4aeM HOMepa
IBYX 3aKa30B, COJlepyKalliuX JaHHbI TOBap.

Beop V

SELECT order_num
FROM QrderItems
WHERE prod_id = 'RGANO1';

BoiBop, V

order num
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Crenyiowuit mar 3aKk/a04aeTcs B NOMyYeHNN UAEHTH -
KaTOPOB K/IMEHTOB, CBA3aHHBIX ¢ 3axasamm 20007 n 20008.
Vcnonbsya npepnoxkerne IN, 0 KOTOPOM pPacCKashiBaloch
Ha YPOKE 5, MOJKHO CO3[jaTh NOKA3AHH YK HMKe MHCTPYKLIMIO
SELECT.

Brop V

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

Boisop V

1000000004
1000000005

Terreps obbenuHMM 3TH J1Ba 3ampoca IyTeM [peBpalile-
HMSA MEepBOro M3 HMX (TOro, KOTOPBI BO3BpallaeT HOMepa
3aKa30B) B [1073aIIPOC.

Beop V

SELECT cust_id
FROM Orders
WHERE order num IN (SELECT order_ num
FROM OrderItems
WHERE prod id = 'RGANO1');

BbiBoa V

cust_id
1000000004
1000000005
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AHanus V

[Togsanpocor Bcerfa oOpabarbiBaloTcA HauYMHAA C CAMOit
BHYTpeHHel HHCTPYKUuK SELECT B HanpaBneHnu “U3HYTpH
Hapyy. IIpn o6paboTke rpepbiayLIelt MHCTPYKLUY B [edi-
CTBUTENLHOCTH BBIMOAHAWTCA [IBE onepauui, BHavane Bbl-
MOMHAETCA CefyI0LIniT TOA3aAnpocC:

SELECT order num FROM Orderltems
WHERE prod id = 'RGANOL'

B pesynbrare BosppaliaiTca ABa HoMmepa 3akada: 20007
1 20008. OTu [BA 3HAYEHMA 3aTeM TepPefaloTCA B ITPeJIoNKe-
Hne WHERE BHelwHero sanpoca B ¢opmarte ¢ pasjienureiem
B BHJIE 3aMATON, HeoOxoomMom A onepatopa IN. Tenepb
BHELLHMI 3aMIPOC CTAHOBUTCA TAKMM:

SELECT cust id FROM orders
WHERE order num IN (20007, 20008)

Kak BupuTe, pe3ynbTaT KOPpeKTeH M OKasblBaeTcA TOY-
HO TaKUM, KaK I IIPU KECTKOM KOLHPOBAHWNU IIPEJIONKEHNA
WHERE B npefbiiyiieM npumepe.

@ G®opmartnpynte SQL-zanpochl

WMHCTPYKUMKM SELECT, COAEPXaLLMe NoA3anpochkl, MOryT oKa-
3aTbCA TPYAHBIMK AASL UTEHWA M OTAAAKH, 0COBEHHO €CAM MX
CAOXHOCTb BO3pacTaeT. PaszbueHue 3anpocoB Ha HECKOABKO
CTPOK W BhIDABHUBAHKUE CTPOK OTCTYNAMM 3HAUUTEALHO 0BABT-
uaet paboTy ¢ NoA3aNpocamMHu. )

Tenepb y Hac ecTb MAEHTHONKATOPHI BCEX KIMEHTOB, 3a-
Kasapwiux ToBap 'RGANOL'. Cnegyiomuii mar coCTOMT B
TIONydeH NI KJIMEHTCKOM MHDOPMaLyy I/ KaKJ0T0 U3 9THX
uaentudukaropos. Muctpykuma SQL, ocyuecteasmoiiasn
BbIOOPKY ABYX CTONOLIOB, BBITALUT Tak.
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Beoa V

SELECT cust_name, cust_contact
FROM Customers
WHERE cust_id IN (1000000004, 1000000005);

Ho BMeCTO ’KeCTKOro yxkasaHus MAeHTU(DUKATOPOB KM-
€HTOB MOXHO IPeBPaTUTh [aHHOe MNpemjiokeHne WHERE B
1MOA3aMmpPOcC.

Beop V

SELECT cust_name, cust contact
FROM Customers
WHERE cust id IN
(SELECT cust id
FROM Orders
WHERE order num IN (SELECT order num
FROM OrderItems
WHERE prod id = 'RGANO1'));

BoiBoa V

cust_name cust_contact
FundAll Denise L. Stephens
The Toy Store Kim Howard

Yrobpl BuIMONHMTL Takoit 3anpoc, CYBI momkhua, 1o
cytH, obpaboTaTh TpM MHCTpykumu SELECT. Camsblit BHY-
TPeHHMIT MOA3aNpOC BO3BPALIAET MepeueHb HOMEPOB 3aKa-
30B, KOTOPbIN 3aT€M KCIONb3yeTCA B NpeanoxeHun WHERE
MOJI3aNpoca, BHELIHEro N0 OTHOLIEHMI0 K JaHHOMY. ITOT
IIOZ32IIpOC BO3BpallaeT TepeyeHb MAeHTH()UKATOPOR KIu-
eHTOB, KOTOpble MCHONb3YWTCA B npefnoxeHun WHERE
3anpoca caMoro BbICOKOIO YPOBHS, BO3BpAlLAIOIIEro MCKO-
Mble IaHHbIE,
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Kak Bujute, 6marofapa nojsanpocamM MOXHO CO3/1aBaTh
oueHb MolHble 1 rinbkue nHcTpykumun SQL. He cywectsyer
OrpaHMyeHNIt Ha KOIHYECTBO MOJ3ANPOCOB, XOTs Ha IPAKTH-
K€ MOYKHO CTO/IKHYTbCA C OUyTHMbIM CHUYKEeHHEM NPOU3BO-
IUTENBLHOCTH, KOTOPOE MOACKaXKeT BaM, 4TO ObI/10 MCIIO/Ib30-
BAHO C/IMLIKOM MHOTO YPOBHEI MOZ3aMpPOCOB.

e F;h
'-l‘ i, ToAbKO 0AMH cTOoADeL,

WMHCTpykuMK SELECT B noA3anpocax MoryT Bo3BpallaTh TOAb-
KO 0AMH cToADel. MonbITKa M3BAEUL HECKOALKO CTOABLIOB MpH-
BEAET K NOSBAEHWIO coobLieHuA 006 oLimnbKke.

-
“‘ %, Mopzanpockbl U NPOM3BOAUTEALHOCTb

MpeacTaBAeHHbIE 3AeCh 3aNpockl BO3BPaWAOT KOPPeKTHbIe
peayabtathl, OAHaKO NOA3ANPOCkI — HE BCErAa CamMblit abdex-
TUBHbII €Nocob NOAyYEHMA AAHHBIX Takoro poaa. MNoapobHee
06 atom pacckasbiBaeTcs Ha ypoke 12, rae nosTopHO Byaet
pPaccMOTpeH TOT e camMbii NpHMep.

Ucnonb3oBaHue NOA3anpocos B
KauecTBe BbIUUCAAEMbIX NOAEH

[lpyroit crnoco6 MCNONb30BaHUA MOA3AMPOCOB 3aKIII0-
yaeTcs B CO3NAHUM BIMMCIAeMBbIX moneit. [Ipexnonoxum,
HeOOXOAMMO BbIBECTH O0LLee KONMMYECTBO 3aKa30B, CAleNaH-
HBIX KaX[bIM KinmeHToM u3 Tabmuipl Customers. 3akassl
XpaHATCA B Tabnuie Orders BMeCTe C COOTBETCTBYIOLMMH
HH,EHTMC])HKHTOPEIMH K/IIMEHTOBR.

Yto06bl BBINONHUTD ITOT 3AMPOC, HEOOXOMMMO CJienaTh
crefyrolee:

1) M3Bne4Yb CIMCOK KMHMEHTOB U3 Ta6ﬂ1‘1]_[b1 Customers;

2) AJIA KaKIoro BbIﬁpaHHOI‘O KMMEHTA MOOCYMTAaTh KO-
Y€CTBO €ro 3aKa3oB B Ta6HPILIE Orders.
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Kak o6bacHanocs, Ha NpEeRbIaYyMX NBYX YPOKaX, MOKHO
BBIMIOJIHMTD MHCTPYKLMIO SELECT COUNT (*) nns mopcuye-
Ta CTPOK B Talnnue, a UCrone3ys npegaokenne WHERE s
dunbTpanyy nneHTUGUKATOpa KOHKPETHOTO KIMEHTa, MOX-
HO TTOJICUMTATD 3aKa3bl TOLKO ATOTO KaneHTa, Hanpumep, ¢
NMOMOLLbIO CEAYIOLIEro 3aIpoca MOXKHO MOACYUTATD KO-
YECTBO 3aKa30B, CeMaHHBIX KaneHTom 1000000001,

Beoa V

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

Y106k MOnyunTh UTOTOBYIO MH(OPMALMIO TIOCPEACTBOM
dyHkumMmu COUNT (*) AnA KaXkmoro KIueHTa, MCIOMb3YHTE
Bhipaykenue COUNT (*) xak ropganpoc. PaccMoTpum creny-
0LV TpuMep.

Beop V

SELECT cust name,
cust_state,
(SELECT COQUNT (*)
FROM Orders
WHERE Orders.cust_id = Customers.cust_id)
AS orders
FROM Customers
ORDER BY cust name;

BoiBop, V

cust_name cust_state orders
FundAll IN 1
Fundall AZ

Kids Place OH 0
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The Toy Store IL 1
Village Toys MI
AHanus Vv

Ita HCTpyKumA SELECT Bo3Bpaiaer Tpu cronbua i
K)XJI0ro KameHTa u3 Tabmmupl Customers: cust name,
cust state u orders. Ilone Orders BbuMCNAEMOE; OHO
dopmMupyeTca B pe3ynbTaTe BLINONHEHNUA MOA3AMPOCA, KOTO-
pblIii 3aK/i0ueH B Kpyrible ckoOku. [Togsanpoc BeINonHAETCA
OJIMH pas s Kaoro BplOpaHHOro knmeHTa. B npuseneH-
HOM ITpUMEpe MOJ3ANpOC BBIMOMHACTCA NATh pas, MOTOMY
4TO ObI/TM NOMYYeHbl MMEHA MIATH K/TMEHTOB.

[Tpepnoxkenne WHERE B MOA3anpoce HECKOIBKO OTAMYA-
€TCs OT npex/ioxkeHmit WHERE, ¢ KOTOpbIMI MbI paboTaim pa-
Hee, TOTOMY UTO B HEM MCIIONb3YIOTCA MO/IHbIe MMeHa CTON0-
uos. Cnenywouiee npennoxenue tpebyer or CYBII, urobul
Obl/I0 MPOBEEHO CpaBHeHMe 3HayeHuA cust _id B Tabmuie
Orders ¢ TeM 3Ha4YeHHEM, KOTOPOE B JAHHbII MOMEHT M3BJIE-
KaeTca 3 Tabnnupl Customers.

WHERE Orders.cust_id = Customers.cust_id

[TogoGHBIM CHMHTAKCHMC — MMA TabaULbl M UMA CTONO-
1a, pasfie/leHHble TOUYKON, — JO/DKeH MPUMEHATHCA BCAKUI
pas, Korja MOXKET BOSHUKHYTb HEONpele/leHHOCTb B MMeHaxX
cronbuos. B pannom npumepe umeioTcA Apa crondua cust
id: ogmu — B Tabnmue Customers, Apyroii — B Tabmuie
Orders. Bes ucronb3oBaHMA MONHOCTBK) OMpPeLe/ieHHBIX
umMer cronbuos CYBJI 6yneT cynTath, YTO Bbl CpaBHKUBAETE
none cust_id B Tabnuue Orders c cammum coboit. [ToaTomy
cenyroLumit 3anpoc Oyzer Bcerja Bo3Bpalath obliee 4ncio
3aKa3oB B Tabnuiie Orders, a 3TO He TOT Pe3y/bTaT, KOTOPbI
HaM HY’KEH.

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



Mog3anpocsl 155

Bsoa, V

SELECT cust_name,

cust state,

(SELECT COUNT (*)

FROM Orders

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

BbiBoa V

cust_name cust_state orders
Fun4all IN 5
Fund4All AZ 5
Kids Place OH 5

The Toy Store IL 5
Village Toys MI 5

- P‘::'

“@ MoAHOCTBHO ONpeAeneHHble UMeHa cToABLOB

Bbl TOABKO UTO HATASIAHO YORAMAMCE, MOUEMY TaK BaXHO yKadbl-
BaTb NOAHOCTLIO ONPEeAeAeHHble MMeHa cTonbLoB. Bes ponon-
HUTEABHbLIX YTOuHeHWH CYBA BepHyAa HENPaBUALHBIE PE3yAb-
TaTbl, NOTOMY YTO HE CMOTA@ MPaBWAbHO MHTEPMPETHPOBAaTH
Haluk HamepeHHA. B HEKOTOPbIX CAyUYanAX HEOMNPEeAENEHHOCTb
C HasBaHWAMM cToABLOB crocobHa paxe NPUBECTU K MOAB-
AEHUKD cooblieHus 06 ownbke. 310 MOXET, HaNPUMEp, Npo-
M30MTH, ECAM NPEANOKEHWE WHERE MAM ORDER BY COAEPMMT
umMsa ctonbua, BCTpeualolleecs B HECKOAbKUX Tabauuax. Bor
NnoOYEMY XOPOLLEN NPAKTUKOH ABAAETCA YKaszaHWe NMOAHOCTLIO
OMnpeAeneHHbIX WMeH CTOABLOB BCAKWI pas, Koraa B MHCTPYH-
UMW SELECT nepeuyncneHo HECKOALKO TabAuL. 3T0 NO3BOAWT
nzbexars AbbIX HEONPEABNEHHOCTEN. J
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; nDASaﬂDOCbI He BCeraa oKasbiBalOTCA
oNTUMaAbHBIM pelleHUueM

HecMmoTpsa Ha To UTO NoKasaHHbIi 3AeCh 3anpoc KOPPEeKTeH,
38YaCTYI0 OH OKAE3bIBAETCA He camblM 3GHEKTHBHLIM CNOCO-
BOM M3BAEUEHWA AGHHBIX TAKOTO poAa. Mul elle BepHeMCs K
3TOMY NPUMEPY Ha OAHOM M3 CAGAYHOLLIMX YPOKOB. )

Tlogsanpochl 4pesBbIYaliHO M0e3HbI NPKU CO3JaHMK WH-
cTpykuuit SELECT Takoro pofia, 0/jHaKO BHUMATEbHO Crie-
IMTE 3a TeM, 4To0b! OblM NpaBUIbHO yKa3aHbl HEOJAHO3HAY-
HbIe UMEHA CTONOLOB.

Pesiome

Ha aTom ypoxe BBl y3Hany, 4TO TaKoe TOA3AIPOCH M KaK
MX OpUMEHATb. Yallle BCero moasanpochl MCIONb3YIOTCA B
oneparopax IN npegnoxenua WHERE, a TakyKe 718 3aI10/IHe-
HMA BBIYMC/IAEMBIX CTONOLOB. Bbinu mpuBefeHbl NpuMepbl
oneparnuit 060nx TUNOB.
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YnpaXkHeHuA

1.

Vicnonbsyitte nOA3ampoC /A MOMYYeHMA CIMCKA
K/IMEHTOB, KOTOpbl€ KYMNW/IM TOBaphl N0 LeHe 10 mian
Bbie. Haitaute coOoTBeTCTBYyOlME HOMEPA 3aKasoB
(order num) B Tabnuue OrderItems, a 3ateM MC-
none3yiite Tabmuuy Orders, 4ytoOpl HANTH KAMEHT-
ckue npaeHTudukaroper (cust id) s 3TUX 3aKa30B.

Ham ny)xHO ysHaTb JaThl 3aka3oB Toapa 'BRO1'.
Hanumure mHctpykumio SQL, koropas ucrnonbay-
eT MOoA3anpoc [UiA HaXox/eHus 3akasoB (B Tabnmie
OrderItems), cofepiKalux TOBap C MAeHTUUKATO-
pom 'BROL' (prod_id), asarem BO3BpalaeT MAEHTH-
dukarop knuenra (cust _id) m jgary sakasa (order
date) n3 Tabnuupl Orders. OtcopTupyitTe pesynbra-
ThI 10 laTe 3aKasa.

Hasaiire ycmoxaum 3ajjauy. Moguduunpyiite npeni-
AYLIYI0 MHCTPYKLMIO, 4TOOBI OHa BO3Bpalljaaa afpec
BJIEKTPOHHO MOYTHl KaueHTa (mone cust_email
Tabnuupl Customers) mia noboro KIMeHTa, Kynus-
urero ToBap ¢ ugeHTndukaropom 'BRO1'. ITodckaska:
BaM MOHAA00ATCA HECKO/IBKO BIOKEHHBIX MHCTPYKLUMI
SELECT, camas BHYTPeHHAA M3 KOTOPHIX BO3BpalljaeT
nosne order numu3 Tabmupl OrderItems, a cpefHAA
BO3Bpallaer nose cust_id us Tabmuuel Orders.

Ham HY}I(EH CIIMCOK KJIMEHTCKMX M,ILEHTI-’IEPMKHTOPOB
¢ o0uieit cymMMOJ 3aKasoB 110 KaxpoMmy u3 Hux, Ha-
ouiMTe uHCTpykuuio SQL, koTopas Bo3Bpaljaer
upaeHTHdUKaTOp KaueHTa (mosme cust id Tabmuib
Orders) m none total ordered, comepaiiee 06-
LIYI0 CYMMY 3aKa30B 110 Ka)KIOMY KNMeHTY (3T0 fo7-
xeH ObIThb mopsampoc). OTcopTupyiite pesynbTaTbl
no ybpIBaHMI0 CyMMbl 3aKka30B. [Todckaska: paHee Bbl
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yoKe ucnonb3osany GyHKueo SUM () ais BbIYMCIeHNS
MTOrOB II0 3aKa3am.

Hamuumre nuctpykuuio SQL, koropas BO3BpallaeT
HasBaHMs BCeX TOBapoB (prod name) 3 TaGnMLibl
Products, a Takye BbluMCgeMblil cTonbern quant_
sold, comepsxawmit obuiee KOAMYECTBO NPOAAHHLIX
eAMHNL 0 KaXKIOMY TOBapy (/14 3TOTO NpUMeHAeT-
s nogzanpoc k tabnuue OrderItems, BKIKYAROLMIA
dynkuuro SUM (quantity)).



YPOK 12
Coepunenune Tabnuy

Ha amom ypoxe vl y3naeme, 4mo maxoe cOeOUHeHus, Ona
4e20 OHU HYXHbL U KaK c030a6amv UHCMpyKuyuu SELECT,
UCTIONB3YI0U4IE COCOUHEHILA.

Uro Takoe coeanHeHue

OpHa n3 knw4eBbix ocobenHocTel SQL — BO3MOKHOCTD
“Ha netTy” 00benuHATb TAGMMLbI IPU BBINOJHEHMH 3aMPO-
COB, CBA3AHHBIX C M3B/IedeHNeM JaHHBIX. CoeduHeHUs — 3TO
camble MOLIHbIE Ofepalyuy, KOTOpble MOYKHO BbIMOMHUTH C
MOMOLLBI MHCTPYKUm SELECT, noaroMy noHuMMaHme coe-
JVHEeHUI ¥ MX CMHTAKCHCAa YPe3BbIYAIHO BAXKHO JI/IS U3yue-
Hua SQL.

[Ipexxge 4eM NPUMEHATb COEAMHEHMA, CAelyeT paso-
OpartbcA, YTO TaKoOe PeNALMOHHBIE TaOMULbI M KaK IMPOeK-
TUPYIOTCA penALMOHHble (a3bl JaHHBIX. B CTONbL ManeHs-
KOJ KHMI€ MOJIHOCTBI0 OCBETUTH TAKYIO OOLIMPHYIO TEMY He
YAACTCSA, HO HECKOMbKUX I71aB GyzieT BIOMHE IOCTATOUHO [/
TOr0, 4TOOBI Bbl CMOT/IN MOJIY4YMTD o01uee npefcTaBaeHHE.

Uro Takoe pensuMoHHbIe TabAnLbI

Y106BI MIOHATE, YTO COGOI NPENCTABNSAKT PeNALMUOHHbIE
Tabnmuiel, paccMoTpum npumep. Ilpenmonoxmnm, ompepe-
neHHaA Tabnmua 6a3bl JaHHBIX COAEP)KMUT KaTalor TOBApPOB,
B KOTOPOM KaXX[IOMY 3/IeMEHTY COOTBeTCTBYeT OfHa CTPO-
ka. VIHpopMaLus, XpaHALWAsCs 0 KaXKAOM TOBape, LO/KHA
BKJIFOYATD OMMCAHUE TOBAPA M €r0 LIEHY, a TAKIKE CBEJIEHNUA O
KOMITaHWMH, BBIMYCTUBLIEN NaHHbBIN TOBAp.
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Tenepb MpejpnonoXuM, YTO B KaTajore MMEETCA Lienas
Tpynna TOBAPOB OT OJHOro MocTaBlMKa. Ine crnenyer xpa-
HuTL MHOpPMALMIO O NOCTaBUMKe (TaKylo, KaK Ha3BaHue
KOMIIaHNM, afipec M KOHTaKTHasA uHdopmauus)? ITu cBele-
H¥SL HE PEKOMEH]IYeTCSl XPaHNTh BMECTE C JAHHBIMIM O TOBa-
pax 1o HecKO/bKMM MPHUYMHAM,

® JudopmManua 0 NocTaBlMKe OJHA M Ta XK€ I/ BCeX
ero ToBapoB. IloBTopenue atoit uHbopmaruu s
KaykJOTO TOBapa NpuBeJeT K HallpacHOl IoTepe Bpe-
MeHM 1 MecTa Ha JMCKe.

8 Ecnu uHdopmainusa o nocrasliyuke M3MeHAeTcs (Ha-
NpHUMeEDP, eC/IM OH NEPee3KaeT MM U3MEHAETCSA €ro Mo-
YTOBbIN KOJ), TO BaM NpupieTcA 0OHOBUTD BCE 3aIMCH
O €ro ToBapax.

® Eciu faHHble MHOTOKPAaTHO MOBTOpAIOTCA (a Takoe
MPOMCXOAMT, KOraa MHGOPMALIMA O NOCTABLIMKE yKa-
3bIBAETCA JU/ISL KAXKJOTO TOBApa), TO CYLIECTBYET BEpPO-
ATHOCTb TOTO, YTO KOE€-Tfle JlaHHble OYJYT BBEJIEHBI C
olK1OKOMA. ITO 3aTPYAHACT COCTAB/IEHNE KOPPEKTHBIX
OTYETOB.

OTciofa MOYKHO CieNaTh BbIBOJ, YTO XPAHUTh MHOXKECTBO
3K3eMIIISIPOB OfIHUX U TeX JKe JaHHbIX KpaifHe HexKeNare/b-
HO. VIMEHHO 3TOT NPMHLMI U JIEXKUT B OCHOBE Pe/ILIMOHHBIX
6a3 maHHBIX. OHM NPOEKTUPYIOTCA TakuM 00pa3oM, 4TOGHI
BCsA MH(OpMaLuA pacnpenensnach N0 MHOXKECTBY Tabuiy,
npuyeM AJIA NAaHHBIX Ka)KHOro THIA CO3/IaeTCA OTHenbHasA
Tabnmua. 3TH TabNNLBI COOTHOCATCA (CBA3BIBAITCA) MEKAY
coboii yepes obuiye noss.

B naniem npumepe MOKHO CO3/1aTh J1BE Tabnnup: OfjHy —
[ XpaHeHuA MHQOpMaLMKM O MOCTABLIMKE, APYTYKD — O
ero ToBapax. Tabnmnua Vendors cofepuT MHOOPMALHIO O
MOCTABLIMKAX, [10 OfHOI CTPOKE JIA KaXJOro MOCTaBLIMKa
¢ 06s13aTeIbHBIM YKa3aHMEM €ro YHUKa/IbHOTO MieH M puKa-
TOpa. ITO 3HAYEHME HA3BIBACTCA MEPEUUHBIM KIOHOM.
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B Tabnuue Products XpaHMTCA TOMbKO MH(pOpMaLys
0 TOBApaX, HO HET HMKAKOI MHGOpPMaUMU O MOCTABLINKAX,
32 UCKTIOYEHMeM MX MAeHTH(UKATOPOR (MEPBMYHBIN K104
rabmmupl  Vendors). IToT K04 CBA3bIBaeT Tabmuiy
Vendors c¢ tabnuuent Products. bnarogapa ugentndnka-
TOPY MOCTaBIMKa MOXKHO MCMONB30BaTh Tabmuily Vendors
JUIA TTOMCKa MHGOPMALI O COOTBETCTBYIONEM ITOCTABILKE.

Yro oTo gaet? [lepeuncnnm Kar4eBbie NPeMMYyILeCTBa.

8 Judopmauus o nocTaBlMKe HUKOIJA He MOBTOPAETCH,
Gnaropaps yeMy sKOHOMUTCS Bpemsi, Tpedyemoe Jy1st 3a-
nosnxeHua 6asbl JaHHLIX, @ TAK)KE MECTO Ha JIMCKe.

B Ecnu muH$pOpMaLus 0 NOCTABIMKE M3MEHAETCS, TO [0~
CTATO4YHO OOHOBMTD BCETO OJIHY 3aIMCh O HEM — eJI}H-
cTBeHHYI0 B Tabnuie Vendors. JlaHHbIE B CBA3AHHBIX
C Hewo TabmuLax U3MEHATb He HYKHO.

" HOCKOH];KY HMKaKMe OaHHble HE MNOBTOPAKTCHA, OHM
OKa3bIBAKOTCA HENNPOTUBOPEYNBbIMM, 6![&1"0}13[_')51 HEMY
COCTaB/IEHME OTHETOB 3HAYMTE/IbHO YIIPOUAETCA,

Taxum o6pasom, JlaHHbIe B PesAIMOHHBIX Tabmuiax xpa-
HATCA AOCTATOYHO 3PPEKTHBHO, M UMY JIETKO MAHUITYIMPO-
BaTh. BOT nouemy pensaumoHHble 6a3bl JAHHBIX MaclITaOupy-
I0TCS 3HAYMTE/IBHO JTyYlle, yeM 6a3bl JaHHBIX APYTUX TUIIOB,

= \
= =

=7=1 MacwrabupoBaHue

B03amoXXHOCTh CNPaBAATLCA GO BCE BO3PACTalollen Harpyakoi
6e3 cooes. O xopoLWo CNPOEKTMPOBaHHbIX Basax AaHHbIX UAKW
NPUAOXKEHWSAX FOBOPAT, YTO OHWM XOPOLWO MaclTabupytoTca.

3auem HY>KHbl COEAMHEHUR

Pacnpepenenme ganHbIX Mo MHOrUM Tabnmniam obecneyn-
paeT ux 6onee addextrBHOE XpaHeHue, ynpouiaet 06paboT-
KY JaHHBIX M NOBILIAET MaCl.].iTE'iGHpYEMOCTb Oasbl OaHHEBEIX B
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ienom. OQHAKO 3TV MPEUMYILECTBA He JAI0TCA JapoM — 3a
BCE IIPUXOOUTCA IIATHTD.

Ecnn panHble XpaHATCA BO MHOMMX TaOnMMLAX, TO KaK MX
M3BJIEYD C [IOMOLLbI) OJHOI MHCTPYKLUMK SELECT?

OTper TakoB: mocpenctsoM coeduneHuil. CoefmHeHne
npeacTasuAeT co00i MeXaHU3M CIUAHNA TabnnL, B MHCTPYK-
uun SELECT. Mcnonbsysa oco6blit CHHTAKCHC, MOXKHO 00be-
AMHUTD HECKONBKO MCXOJHBIX TabnuL, B OfHY 0011y10, KOTO-
pas OyzeT “Ha 1eTy” CBA3bIBATb HYYKHbIE CTPOKM U3 KaX/0M
TaO/MULbL

/ WcnoAb3oBaHWe UHTEPAKTUBHBIX HHCTPYMEHTOB
CYBA,

BaxHO MOHMMaTb, YTO COEAMHEHME — 3T0 HEe GM3MYecKan
Tabarua. ApyrumMiH CAOBaMMW, OHO HE CYLLECTBYET Kak peanb-
Haa Tabanua B HGasze paHHbiX. CoepmnHenne cospaetca CYBA
no Mepe HeoBX0AMMOCTH 1 COXPaHAETCH TOABKO Ha BPEMSA Bbl-
NOAHEHWA 3anpoca.

MHorue CYBA npepaarator rpaduueckuii MHTEpdeiic, Koto-
PbIA MOXHO WCTMOAL30BaTL AA MHTEPEKTUBHOMO ONPEAEAEHUA
TabAMYHBLIX CBA3EH., Takue WMHCTPYMEHTbI MOryT OKasaTbes
4Ype3Bbl4aiHO NMOAE3HbIMK ANA NOAAEDXKAHWSA CChIAOYHOM Le-
AOCTHOCTH. [1pKU MCNOAB30BAHWKM PEAALMOHHBIX TabAML, BaXHO,
yT06bl B CBA3AHHbIE CTOABUbI 3aHOCHAKMCH TOABKO KOPPEKTHbIE
AaHHbIE. BepHemca K Hawemy npumepy: ecaM B Tabauue
Products XpaHWTCs HEAOCTOBEPHLIA MAEHTMdMKATOP nocTas-
LUMKa, TO COOTBETCTBYIOLLME TOBAPLI OKaXYTCA HEAOCTYNHbLIMM,
NOCKOAbKY OHM He ByAYT OTHOCUTBLCA HW K OAHOMY MOCTABLLMKY.
Bo uzbexaHue atoro 6asa paHHbIX AOAKHE NO3BOAATh NOAL3O-
BATEAHD BBOAWMTb TOABKO AOCTOBEPHbLIE 3HAYEHMWS (T.e. Takue,
KOTOpLIE NPeACTaBAeHb! B TabAMUE Vendors) B CTOAGLE MAEH-
TUPUKATOPOB NOCTABLLMKOB B Tabauue Products. CebiAOYHaR
LEeAOCTHOCTL 03Havaet, 4yto CYBA 3actaBafeT MoAb3oBaTteAsn
cobaoABTE NpaBuna, 0becneyrBatolLMe HENPOTHBOPEUHBOCTE
ABHHbIX. M KOHTPOAL 3THX NpaBuA YacTo obecneunBaeTcn baa-
ropaps uHurepdeicam CYBA. j
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CospaHue coepMHEeHURA

Cosparb coejMHEHME OYeHb JIEIKO: HY)KHO YKa3aTb BCe
Ta0/IMLbl, KOTOPbIE ZO/KHBI ObITh BK/IIOYEHBI B COEJMHEHME,
a Takxke nopickasatb CYBJI, kak OHM HOMKHbBI ObITH CBA3AHDI
Mex1y co001t. PaccMOTpuM criegyioiLit pimMep.

Beop V

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

BbiBoa V

vend_name prod name prod price
Doll House Inc. Fish bean bag toy 3.4900
Doll House Inc. Bird bean bag toy 3.4900
Doll House Inc. Rabbit hbean bag toy 3.4900
Bears R Us 8 inch teddy bear 5.9900
Bears R Us 12 inch teddy bear 8.9900
Bears R Us 18 inch teddy bear 11.9900
Doll House Inc. Raggedy Ann 4.9900
Fun and Games King doll 9.4900
Fun and Games Queen doll 9.4900
Ananus Vv

Muctpykuna SELECT HayMHaeTCA TOYHO TaK JKe, KakK u
BCE MHCTPYKUMM, KOTOPbIE MBI [JO CMX TOp paccMaTpuBa-
JIM, — € yKa3aHUA CTONOLOB, KOTOPbIE LO/KHDI ObITb U3BIe-
yeHbl. KroueBad pasHilla COCTOMT B TOM, YTO [Ba U3 yKa-
3aHHbIX cTONONOB (prod name M prod price)HaxopATcs B
OfiHOI TabnuLe, a TpeTHit (vend name) — B Pyroit.

Barnanure Ha npeanoxxenue FROM. B oTnnune ot mpegs-
LyWMX MHCTPYKUmit SELECT, OHO COfepyKHT ABe Tabnuibl:
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Vendors n Products. 9To mmeHa gByx Tal/muil, KOTOpbIe
monmxkHbl ObiTh OOBeHeHbl B JlaHHOM 3anpoce. TabGmuubl
KOPPEKTHO 00beAMHATCA B penokery WHERE, koTopoe
sactasnger CYBJl c¢BsisaTb MAeHTM(MKATOP MOCTABIUMKA
vend id us tabnuupl Vendors c nonem vend id TaGnmijsl
Products.

OO6paruTe BHUMaHNE Ha TO, YTO 3TH CTO/NOLDLI YKa3aHbL
Kak Vendors.vend idu Products.vend_id.IlonHocTbio
onpefieneHHble MMeHa HeOOXOMMBbI 31eCh IOTOMY, YTO, eC/IH
Bbl ykaykeTe Tonbko vend id, CYDB]l He cMoXeT MOHATD, Ha
KaKue uMeHHO ctonbupl vend 1id Bbl ccbliaeTechk (MX ABa, 110
OAHOMY B KaKIoI Tabnnue). Kak BHHO U3 I10/1yYeHHbIX pe-
3yAbTaTOB, OfHa MHCTPpYKUMA SELECT cymena M3BjieYb fjaH-
Hble M3 IByX pasHbIX Ta0mmiL.

s Pf_h
W22 MonHocTbio onpeaeAeHHble WMEHa CTOABLOB

McnoabayiTe NOAHOCTbIO ONpeAeAeHHble uMeHa cToAbuoe (B
KOTOPbIX Ha3BaHWa TabaMu M CTONGLOB PasAenstoTes TOYKOM)
BCAKWW pas, Koraa MOoXeT BO3HWKHYTb HEOAHO3HAYHOCTb OT-
HOCWTEABHO TOTO, Ha Kakok cTonBeLl Bbl cobiraeTeck. B 60oAb-
wuHectee CYBA 6yaeT BoiaaHo coobiueHwe o6 ownbre, ecan
Bbl BBEAETE HEOAHO3HAUHOE WMA CToADBLA, He ONPeAeAUB ero
NOAHOCTLID NYTEM YKa3aHHA UMEHH TabAMLLbI. p

Ba)kHoCTb npeproXkeHUA WHERE

Vcnons3zoBanue npepnoxenns WHERE i ycTaHOB/IEHNSA
CBA3M MEXKIY TabmMUaMy MOYKET [OKa3aTbCA CTPAHHDLIM, HO
Ha TO ecTb Becomasa mpuyrHa. Bcmomuute: xorga Tabmmibl
00BbEAMHAITCSA B MHCTPYKUMK SELECT, TabnM9IHOE OTHOLLIE-
Hue co3paeTcsa Ha neTy. B onpenenenuax Tabmut, 6a3pl faHHBIX
HMYEro He TOBOPUTCA O TOM, Kak CYB]] fomkHa 06 beinHATD
ux. Byl momkHbI ykasaTb 910 camn, Korga Bel o0begynHseTe
[1B€ TaONMLibl, Bbl, B CYLIHOCTH, CO3[,a€Te Naphl, COCTOALIME U3
KXol CTPOKM MepBOI TabMMLb! ¥ KaXKI0# CTPOKM BTOPOI
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tabmuupl. INpennoxenne WHERE peiicTByeT Kak GuasTp, no-
3BOJIAIOIMI BK/TIOUATh B PE3Y/ILTAT TOMBKO CTPOKI, KOTOPbIE
COOTBETCTBYIOT YKa3aHHOMY YCIOBMIO QU/IBTPALUMM — B JjaH-
HOM Clydae yCrmoBuio coefuHenna. bes npepnoxenus WHERE
KayJjaa CTpOKa nepBoit Tabnuiip 6yner 00pasoBbIBATL NApy ¢
KayKJIOi CTPOKOI BTOPOI Tal/aML bl HE3ABUCHMO OT TOTO, €CTh
IV JIOTMIKA B MX COEMHEHMM MM HET.

s=4 N\ewapToBO NpousBeAeHNE

Pe3ynbTaThl, BO3BpallaeMbie NpW CAMAHWK Tabauu 6es yka-
3aHWS YCAOBMA COBAMHEHMA. KOAMUYECTBO NOAYYEHHLIX CTPOK
OyaeT paBHO YMCAY CTPOK B NEpPBOMR Tabaule, YMHOKEHHOMY
Ha YMCAD CTPOK BO BTOPOI TabAULE.

Jlna Toro utobb pasobpaThca B 3TOM, PACCMOTPUM Crie-
Ay Y0 MHCTPYKUNI SELECT 11 pe3ynbTaT €€ BhIMO/THEHM A,

Beoa V

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

BuiBoA V

vend name prod_name prod price
Bears R Us 8 inch teddy bear 5.99
Bears R Us 12 inch teddy bear 8.99
Bears R Us 18 inch teddy bear 11,88
Bears R Us Fish bean bag toy 3,49
Bears R Us Bird bean bag toy 3.49
Bears R Us Rabbit bean bag toy 3.49
Bears R Us Raggedy Ann 4,99
Bears R Us King doll 9.49
Bears R Us Queen doll 9.49
Bear Emporium 8 inch teddy bear 5,84
Bear Emporium 12 inch teddy bear 8.99
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Bear Emporium 18 inch teddy bear 11.99
Bear Emporium Fish bean bag toy 3.49
Bear Emporium Bird bean bag toy 3.49
Bear Emporium Rabbit bean bag toy 3.49
Bear Emporium Raggedy Ann 4.99
Bear Emporium King doll 9.49
Bear Emporium Queen doll 9.49
Doll House Inc. 8 inch teddy bear 5.99
Doll House Inc. 12 inch teddy bear 8.99
Doll House Inc. 18 inch teddy bear 11.088
Doll House Inc, Fish bean bag toy 3.49
Doll House Inc. Bircd bean bag toy 3.49
Doll House Inc. Rabbit bean bag toy 3.49
Doll House Inc. Raggedy Ann 4.99
Doll House Inc. King doll 9.49
Doll House Inc. Queen doll 9.49
Furball Inc. 8 inch teddy bear 5.99
Furball Inc. 12 inch teddy bear 8.99
Furball Inc. 18 inch teddy bear 11.99
Furball Inc. Fish bean bag toy 3.49
Furball Inc. Bird bean bag toy 3.49
Furball Inc. Rabbit bean bag toy 3.49
Furball Inc. Raggedy Ann 4.99
Furball Inc. King dell 9.49
Furball Inc. Queen doll 5.49
Fun and Games 8 inch teddy bear 5.99
Fun and Games 12 inch teddy bear 8.99
Fun and Games 18 inch teddy bear 11.99
Fun and Games Fish bean bag toy 3.49
Fun and Games Bird bean bag toy 3.49
Fun and Games Rabbit bean bag toy 3.49
Fun and Games Raggedy Ann 4.99
Fun and Games King doll 9.49
Fun and Games Queen doll 9.49
Jouets et ours 8 inch teddy bear 5.99
Jouets et ours 12 inch teddy bear 8.99
Jouets et ours 18 inch teddy bear 11.99
Jouets et ours Fish bean bag toy 3.49
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Jouets et ours Bird bean bag toy 3.49
Jouets et ours Rabbit bean bag toy 3.49
Jouets et ours Raggedy Ann 4.99
Jouets et ours King doll 9.49
Jouets et ours Queen doll 9.49
AHanus V

Kak BUMIAHO M3 PE3YAbTATOB 3allpOCa, NEKAPTOBO IPOH3-
BefieHe BbI, CKOpee Bcero, GyieTe UCMONMb30BaTh O4eHb Pefl-
K0. JlaHHble, O/TyYeHHbIe TAKUM CIIOCOO0M, CTABAT KaXKJI0TO
IOCTABLIMKA B COOTBETCTBHE KAXKJIOMY TOBAPY, BK/IOUAS TO-
BApbl C yKasaHMeM “He TOro” mocraBuiuka (v jaxe nocras-
U{MKOB, KOTOpbIe BOOOLIE He MPeIaraloT HUKaKuX TOBAPOB).

B y,:b
1\; /., He 3abyabTe yKa3aTbh npearoKeHUe WHERE

MpoBepsTe, BKAKUYMAKM AM Bbl B 3anNpoc NPeArOXeHWe WHERE,
wHaue CYBA BepHer HamHoro 6oAbLUE ABHHBIX, YEM Bam HyX-
Ho. Kpome Toro, ybeauTeck B TOM, UTO NpearOXeHWe WHERE
CHOOPMYAMPOBAHO NPABMALHO. HEKOPPEKTHOE YCAOBHME (HAb-
Tpauuu npueeaeT K Tomy, 4to CYBA BblaaCT HEBEPHLIE AaHHbIe./

" NepekpecTHoe coeauHeHHe

WHoraa coeaMHeHWe, BO3BPaLLaoLLEe AEKapTOBO NpoM3sese-
HWe, Ha3LIBakT NEPEKPECTHLIM.

BHyTpeHHUE coepAuHEeHURA

CoenuHeHme, KOTOpOE Mbl IO CHX IOP MCIIONb30BANN, Ha-
3bIBAETCA COeOuHeHUeM 1o pageHcmsy — OHO OCHOBAHO Ha
npoBepKe paBeHCTBa 3amuceil nByx Tabmuu, CoenuHeHue
TAKOro pofja Ha3bIBAIOT TakyKe 8HympeHHuM. JInsa nomoOHbIX
COENMHEHUIT MOXHO NMPUMEHATb HECKOIbKO MHOM CHHTAK-



168 Ypox 12

CHC, ABHO yKasbIBalouuii Ha tun coeaunenus. Cirenyiomiasn
mHCTpyKuMA SELECT Bo3BpallaeT Te yKe caMbI€ JaHHbIe, YTO
1 B IPUBElEHHOM paHee IpuMepe.

Beop V

SELECT vend name, prod name, prod price
FROM Vendors INNER JOIN Products
ON Vendors.vend id = Products.vend id;

AHanus Vv

HpenHO}Kem{e SELECT 3mech TOYHO Takoe Ke, Kak M B
npebIiaylleM ciay4vae, a BOT npemioxkenue EFROM mpyroe.
B panHOM 3ampoce OTHOUIEHME MEXAY AByMA Tabmuiamu
ompenensaerca B npepnokeHnn FROM, comepskallieM cCrienu-
¢duxanyio INNER JOIN. [Ipu mcmonp3oBaHUM TaKOro CHMH-
TaKCHca yCIoBME COeIMHEHMA 3aaeTCsA ¢ MOMOLIbIO CIIel M-
aJILHOTO NpejiokeHusa ON, a He WHERE, ®aKkTuuyeckoe ycio-
BHE, YKA3bIBAEMOE B npeiyioxkeHnn ON, TO ke caMoe, KOTOPOE
3ajiaBanoch ObI B mpeyioxkenHue WHERE.

O6parturech k gokymenrtauuu csoeit CYBJ, utobs! ys-
HaTh, KAKON CMHTAKCHUC MPEATIOYTUTENbHEE MCITO/Ib30BATD.

=
% “MpaBHUAbHBIR" CUHTaKCUC

CornacHo ctaHpaapty ANSI SQL npeanoudtMteneH CHHTaKcuc
INNER JOIN. B 70 xe BpemMsa 60AbWMHCTBO CYBA NOAAEPXU-
saeT 06a cuHTakcuca. Uayuute oba popmata M NpUMEHSAiTE
TOT U3 HUX, KOTOPbIW KaxeTcs Bam boaee YAODHBLIM,

CoeauHeHWE HECKOAbKUX Tabauy,

SQL He orpaHnunBaeT KONMMYeCTBO TabiL], KOTOpPble MO-
ryT ObITh 0ObefMHEHB! TOCPEACTBOM MHCTPYKLuM SELECT.
OcHoBHbIE MpaBu/ia CO3AAHUA COEOMHEHMA OCTAKTCA TEMM
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e, BHavarne NepPevnCcnanTCa BCE Taﬁnmum, a 3aTeM onpene-
/TAIOTCA OTHOLIEHMA MEKIY HUMMU. PEICCMOTpPIM MIpHUMED.

Beoa V

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

AND OrderItems.prod id = Products.prod_id

AND order num = 20007;

BeiBoa V

prod_name vend_name prod_price quantity
18 inch teddy bear Bears R Us 11,9900 50

Fish bean bag toy Doll House Inc. 3.4500 100

Bird bean bag toy Doll House Inc. 3.4900 100
Rabbit bean bag toy Doll House Inc. 3.4900 100
Raggedy Ann Doll House Inc. 4.9900 50
Ananus V

B aTom npumepe BIBOAATCA 3MEMEHTH] 3aKa3a ¢ HOMEPOM
20007. Bce oHu Haxoparcsa B Tabnuue OrderItems. Kax-
AbIM 37TeMEHT XPaHUTCA BMECTe ¢ MIEHTU(DUKATOPOM, KOTO-
pblif cCplTaeTca Ha ToBap B Tabnuue Products. 3Tu ToBaph
CBfI3aHBI C COOTBETCTBYIOIIMMHN MOCTABLMKAMK B Tabmuie
Vendors no upeHTHMKaTOPy NOCTaBINKa, KOTOPBINA Xpa-
HMTCA BMECTE C Ka)JI0iT 3aIKChI0 0 ToBape. B mpepnoxkenun
FROM MaHHOTO 3ampoca MepeyMCAATCA TPW TaOMuiiEl, a
npepnoxkenue WHERE 3apmaet oba YCINOBMA COEIUHEHMA, Io-
MOIHNTE/IbHOE YC/IOBUE CAYXKUT s (PuibTpauyy TONbKO
aneMeHTOB 3aKa3a 20007.
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= P =
“Q)E, K Bonpocy o npou3BOAUTEALHOCTH

Bce CYBA 06pabaTthbiBalOT COEAMHEHMA AMHAMWUECKH, 3aTpa-
4yMBas BpemA Ha 06paboTKy KaxAOH yKasaHHOW TabAMLULI. 3TOT
NPOLECC MOXET OKa3aTbCA OUEHb PECYPCOEMKMM, NO3TOMY He
CAEAYET MCNOAL30BATE TabauuHblie coepnHeHua Be3 ocobok
HapaobHoCTH. Yem Boablue TabauL Bbl 0ObeAUHARTE, TEM HUXKE
NPOU3BOAMTEABHOCTb. )

=
“‘ A MakcumanbHOe KOAMUECTBO TabAUL, B COEAMHEHUM

Hecmorps Ha To yto SQL He HaknaabiBAeT Kaknx-AuMbo orpa-
HUUYEHUIA Ha KoAMUEecTBO TaBAML B COBAMHEHMM, MHOTHE CYBA
B PEanbHOCTH MMEIOT TaKKe orpaHuyeHun, ObpaTtutecs K AO-
KymeHTauuu ceoeir CYBA, 4tobbl y3HaTb, Kakue orpaHuieHu s
OHa HanaraeT (ECAW OHM ecCTb). J

Teneps camoe Bpems BEPHYTbCSA K NpyMepy 13 ypoka 11,
B KOTOPOM MHCTPYKUMA SELECT BO3Bpalla/ia CriMCOK KITMeH-
TOB, 3aKa3aBUIMX Topap 'RGANO1'.

Brop

SELECT cust name, cust_contact
FROM Customers
WHERE cust_id IN
(SELECT cust id
FROM Orders
WHERE order num IN (SELECT order num
FROM OrderItems
WHERE prod_id = 'RGANO1')):

AHanus

Kak ymommuHanoce Ha ypoke 11, mopsanpochl He BCErAa
OKa3blBaKTCsA caMbiM 3¢ (eKTUBHEIM CrocobOM BBITIONHE-
HUA CIOXKHBIX MHCTPYKIMA SELECT, Mo3ToMy TOT e camblit
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3arpoCc MOYKHO TMEepenucaTh ¢ UCMONAb30BaHHEM CMHTaKCKMCA
coeIMHeHMH,

Beoa,

SELECT cust_name, cust_contact

FROM Customers, Orders, OrderItems

WHERE Customers.cust_id = Orders.cust_id
AND QrderItems.order num = Orders.order num
AND prod id = 'RGANO1';

BuiBOA

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

Kax y>xe rosopunoch Ha ypoke 11, [id nomyuenusa Tpe-
OyeMbIX B 3arpoce JaHHBIX HEOOXOAUMO 06PATUTBCA K TPeM
tabmuuam. OfHaKO BMECTO MOJ3arnpocoB 3j1ech Oblin pume-
HEHBI OBa Tﬂ.GHH‘-IHhIX COENMHEHMA. B 3allpoOCe UMEKTCA TPHU
ycnoBua WHERE. [lepBbie iBa cBA3bIBAIOT TabnmmuUbl B coenu-
HeHue, a nocnenHee GUIbTPYeT JaHHbIe 10 ToBapYy 'RGANOL',

/ MmeHa cTOAGLORB B COeAMHEHUAX

Bo Bcex npuMepax rabbl CTOABLbI COEAMHAEMBIX TabAULL Ha-
3bIBaIOTCA OAMHEKOBO (K NpUmMepy, cToABUbl cust id B Tabau-
uax Customers W Orders). HaaMune cTOABLOB C OAMHEKOBbI-
MW UMEHaMKH He faBAAeTcAa obAzaTenbHbiM TpebosaHuem, W
Bbl YacTo ByAeTe CTaAKUBaTLCA ¢ BasamMM AAHHLIX, B KOTOPbIX
CTOABUbI Ha3bIBAOTCA NO-Pa3HOMY. A CO3HATEABHO CO3AGA AE-
MOHCTPAUMOHHBIE TaBAMLBI MMEHHO TakUMK, uToBbl cAeAaTh
npumepbl 6oaee NPOCTbIMU K NOHATHBIMM. )
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@ JKecnepuMeHTHpYyHTe

Kak BMAMTE, YacTO CYLLECTBYET HECKOABKO CNOCOBOB BbINOA-
HEHKA 0AHOTO M Toro xe SQL-3anpoca, 1 PeAKO YABETCA OAHO-
3HAYHO CKa3aTb, KaKoW U3 HUX NPAaBMAbHbIFA. POM3BOAMTEAL-
HOCTb MOXET 38BMCETb OT TUMNa onepauun, KoHKkpetHoi CYBA,
KOAMUECTBA AaHHbLIX B TabAuuax, HaAMuua AMbO OTCYTCTBMA
MHABKCOB WM KAIOUEH, a TakkKe UBAOTO PAAA APYrUX GaKTopos.
CaepoBatensbHo, 3avactyto BeiBaeT ueaecoobpasHo Noskcne-
PUMEHTHPOBATL C Pa3AMHHLIMW THNAMM 3aMpPOCOB AAA BbIAC-
HEHWA TOTO, KaKoI M3 HWUX paboTtaeT BuicTpee. )

Pestome

COGJIHHGHMH — OJHO M3 CAMBIX Ba*KHbIX M BOCTPEGOBE\H-
HpIx cpeficts SQL, HO ux 3 QexkTHBHOe MpUMeHeHNe Tpe-
OyeT 3HaHMA CTPYKTYPhI pensliMoHHON Gasbl gaHHbIX. Ha
3TOM ypOKe BbI 03HAKOMM/IMCh C OCHOBAMM NOCTpOeHusA Gas
JaHHBIX U Y3HANHM, KaK CO3[jaBaTh COeMHeHNME 110 PABEHCTBY
(HasblBaeMOe TaKXKe BHYTPEHHUM COEMHEHMeM), KOTopoe
Mcro/p3yeTcs yaile Bcero. Ha ciefyiouiem ypoke Bbl Hay4u-
TeCh CO3/1aBaTh COEIMHEHUA IPYTHX TUTIOB.
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Ynpa)xHeHusA

1.

Hammwure nHcrpykumioo SQL, xotopas Bosspalyaet
uMA KnueHTa (cust_name) us Tabnuupl Customers u
COOTBETCTBYIOLINE EMY HOMepa 3aKka30B (order num)
u3 Tabmuupl Orders, COPTUPYA pe3ynbTaThl CHauana
[0 MMEHM K/IMEHTA, 4 3aTeM 110 HoMepy 3akasa. [1pex-
JIOKUTE JIBA BapMAHTA 3alpOCa: OiNH — C MCIIO/b30-
BAHMEM IPOCTOrO CUHTAKCMCA COELMHEHMIT [0 pa-
BEHCTBY, @ BTOPOIl — C MCIIONb30BAHMEM OMNEpPaTOpa
INNER JOIN.

Hasajite popaboTaem npeibifylee ynpakHenue, B
JIONONMHEHME K UMEHM K/IMEHTa M HOMEPY 3aKasa J10-
6aBbTe Tpetuit cronbey, OrderTotal, comepxatui
001 YI0 CTOMMOCTD KaXKIOr0 3aKa3a, DTO MOXKHO Cle-
JIaTh JBYMs CHOCODamMM: [yTeM CO3aHNA IIOL3anpoca
K Tabnuue OrderItems mau MyTeM COeJJUHEHUSA Ta-
6nuupl OrderItems ¢ CyLecTBYOWMMYM Tabmnuamu
C NOC/eNYIOUNM IIPUMEHEHNEM HTOrOBON (PyHKLMM.
Hodckaska: cnepute 3a TeM, € NO/KHBI MCIIONb30-
BaTbCs MOJIHbIE MMEHA CTONOIOB.

Bepremca k ynpaxcaennmio 2 us ypoka 11. Hanummure
uHcTpykumno SQL, Bo3Bpaljaoilyio 4aThl 3aKa30B TO-
Bapa 'BRO1', HO Ha 3TOT pas C UCIONB30BAHMEM NIPO-
CTOrO CMHTAKCHMCa COENMHEHMI 10 paBeHCTBY. Peaynn-
TaT JOMXKEH MOMYy4YMThCA TAKMM JKe, KaK M Ha ypoke 11.

[Ipogomxum B TOM ke myxe. [lepenniinTe 3anpoc 13
ynpaxkHenua 3 ypoka 11, Ha 9TOT pa3 ¢ UCIIONb30Ba-
Huem cuHTakcuca ANSI (omeparop INNER JOIN).
Ipeppigyuias MHCTPYKLMs CORep:ana JBa BJIOXKEH-
HbIX 3arpoca. Ter[epb BaM HOHZ].)ZLOGHTCH ABa olepa-
Topa INNER JOIN, ¢ KOTOPbIMH Bbl NO3HAKOMM/INCH
Ha JJaHHOM ypoke. V1 He 3a0ynbre BBINOMHNUTD (DMITb-
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TPauMIo 1o noaw prod id ¢ NOMOLIbIO NPeI0KEeHNA
WHERE.

Ha aToT pas pagyu nHTepeca nonpobyem NpuMMEHHUTb
COeAMHEeHMs, UTOroBble QYHKLMM M TPYNIMpOBaHUE
nzanHpix. Ha ypoxe 10 Bbl Hanmcanu sanpoc jjis Ha-
XO/KJIEHMA BCEX HOMEPOB 3aKa30B, CTOMMOCTb KOTO-
pbix coctapnsina He meHee 1000. XoTenoch 6bl TaKKe
y3HATb MMEHa K/IMEHTOB, CEMaBLIMX TaKMe 3aKa3bl.
Hamuwnte nactpyxunio SQL, ncnonbsylouyio coenn-
HEeHNA 1 MOy4eHNs MMEHN KnyueHTa (cust_name)
u3 Tabmuupl Customers u ofuwieil CTOMMOCTH BCex
ero 3akasob u3 Tabmuubl OrderItems. [lodckaska:
B COENMHEHME MPUIETCA TakyKe BK/IOYMTH TaOMMLy
Orders, nockonbKy Tabnuua Customers He CBA3aHa
Hanpsamyio ¢ tabnmuueit OrderItems; BMECTO 3TOro
OHa cBsi3aHa ¢ Tabnuiieit Orders, KoTopas, B CBOO Ove-
penb, cBA3aHa ¢ Tabmuueit OrderItems. He 3abynbte
NpUMEHNTb Tpeanoxkenua GROUP BY um HAVING, a
TAK)K€ OTCOPTHPOBATb PE3YNbTaTbl IO MMEHMW KIIM-
eHTa. MOXXHO 1MCMOMB30BaTh KaK MPOCTOM CMHTAKCHC
COeAMHEeHMI N0 paBeHCTBY, Tak M cuHTakcuc ANSI ¢
ornepatopoM INNER JOIN. A eule nyyiue, HanMUIMTe
o0a BapuanTa.
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Co3paHue paclliMpeHHbIX
coepNHeHUH

Ha amonm ypoxe 6ot y3raeme 0 0py2iux 6Udax coeouHeHui —
U110 OHU co6otl NPedcMasnIom u K020a OHU HyYcHbt. Bot mak-
Jie Y3Haeme, Kax npuMeHAmo nce00HUMb! abauly U ucrono-
308amb UM0208bte PYHKIUU COBMECITIHO € COCOUHEHUAMU.

Wcnoab3oBaHUe NCeBAOHMMOB TabauL,

Ha ypoxe 7 Bbl y3Ha/nu, KaK MCIOMb30BATh [1CEBJOHNMbI B
KauecTBe CChIJIOK Ha M3BjieKaemble cTonbubl Tabmuubl. CuH-
TAKCHC [1CEBIOHMMOB CTONOLIOB BBIIIAAUT CIEAYIOLUM 06-
pasom.

Beop, V

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

FROM Vendors

ORDER BY vend_name;

IlceBnOHMMBL MOXKHO MPMMEHSATH HE TONBKO [A MMEH
cTon161I0B 1 BBIYMC/IAEMBIX IO7IEH, HO ¥ BMECTO MMeH Tab/niL.
Ha To ecTh iB€ OCHOBHBIE NPUYMHBI:

B CcoKpalleHye CMHTaKCHCa 3al1POCOB;

8 BO3MOKHOCTb MHOIOKPAaTHOrO MCIO/Ib30OBAHMS OLHOM

W TOI e Tabnuiel B MHCTPYKLUMM SELECT.

PaccmoTtpum crefyronyo MHCTpykuuio SELECT. B oc-
HOBHOM OHa TaKasd 3Ke, KaK U B [IpUMepax NpefblayLero ypo-
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Ka, TO/IbKO TENEPDb OHa MO,[LMCbML{MpOBaHa C YUETOM IICEBO-
HMMOB.

Beop V

SELECT cust name, cust contact
FROM Customers AS C, Orders AS O, OrderItems AS OI
WHERE C.cust_id = O.cust_id

AND OI.order num = O.order num

AND prod_id = 'RGAND1';

AHaauz V

3amerbTe, 4TO BCe TPy TabMMLbl B NpenoKeHnax FROM
uMerT nceBfoHuMbl. Hanpumep, BelpaxkeHme Customers
BS C s3azmaer C B KayecTBe IMCEBOOHMMA i Tabimubl
Customers, YTO MO3BONAET KCIONb30BAaTh COKpalleHue C
BMECTO MO/HOre MmeHH Customers. B manHoM mpumepe
CEeBAOHMMBL Tab/MUL] 3a/IeMCTBYIOTCS TONBKO B MpeosKe-
Hun WHERE, HO MX MOXHO NPHUMEHATDL M B IPYTUX MeCTax,
HAMpUMep B CMUCKE BO3BpaLlaeMbIX TAONUL, B IPEJIOKEHUMN
ORDER BY, a Takyke B /11000# Apyroit 4acTM MHCTPYKLMHU
SELECT.

; B Oracle HeT KAtOUeBOI0 CAOBa AS

Oracle He NoAAEPXMBAET KAOUEBOE CAOBO AS. YTobbl co3path
nceepoHum B Oracle, NpocTo yKkaxuTe ero 6ez KAHYeBOro cAo-
Ba AS, Hanpumep Customers C BmecTo Customers AS C.

CnepyeT OTMETUTB, YTO IMCEBAOHMMBI Tab/mu1l Cy1leCTBY-
0T TOJILKO BO BpemMs BLIIIONHEHMsA 3ampoca. B ommnune ot
NCeBJOHMMOB CTO/IOLOB, OHM HMKOI[A He BO3BPAILAl0TCA
K/IMEHTCKOM Y NPHM/IOKEHHIO.
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Apyrue BuAbl COeAMHEeHUN

Jlo cux nop Mbl NpUMEHANU TONBKO TMPOCTHIE COEMNHe-
111, KOTOpPble Ha3bIBAKTCA SHYMpeHHumu (COeIMHEeHNA 110
paBeHCTBY). Tenepb paccMOTpPHUM TPHU APYIMX BUA COeMHe-
HIUA: CAMOCOEJIMHEHME, eCTECTBEHHOE COEJMHEHNE 1 BHell-
Hee CoefiMHeHe.

CamocoepuHeHUnA

OpiHa 13 OCHOBHDbIX MIPUYMH /ISl UCTIO/Ib3OBAHMNSA I1CEBJI0-
HUMOB TaONML COCTOMT B BO3MOXKHOCTH OOpalleHna K 0j-
HOJ M TOJ ke Tabnuie HECKObKO Pas B OJ{HO MHCTPYKLMM
SELECT. [IpopemoHCcTpUpYeM 3TO Ha NpuMepe.

[Ipennonoxum, Bbl XOTUTE OTIPABUTH [MCbMa MO BCEM
KOHTAKTHBIM aJIpecaM KJIMEHTOB, KOTOpble paboTalT ¢ TOI
e kommanuent, yro u J[lxnm [Ixouc. Taxoi sanpoc tpeGyer,
4T006bI BHAYa/Ie Bl BBIACHWIN, C KAKOI KoMnanuel paboTaert
Jxkum [IKOHC, a 3aTeM — Kakue K/IMEeHTbl pafoTaloT ¢ 3TOM
e komranmeit, Opuu 13 cioco0oB peLieHns JaHHOI 3ajaun
pUBEJeH HIKE.

Beop V

SELECT cust id, cust name, cust_contact
FROM Customers
WHERE cust_name = (SELECT cust_name
FROM Customers
WHERE cust contact = 'Jim Jones');

BoiBop V
cust_id cust_name cust_contact
1000000003 FundAll Jim Jones

1000000004 Fun4all Denise L. Stephens
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Ananus Vv

B manHoM pelieHuMmM UCHONb3yeTCA  IOA3ANpoc
(cm. ypox 11)., BHyTtpennss mHCcTpykuusa SELECT Bo3Bpa-
1llaeT Ha3BaHme Kommanuu (cust name), ¢ koTopoit pabo-
taet [lxum [xoHc. VIMEHHO 3TO HasBaHMe MCIONb3YETCA B
npeanoskenuy WHERE BHeLUHero sanpoca, Grarojapsa uemy
M3B/IEKAIOTCA MMEHa BCeX K/IMEHTOB, paboTaloLMX ¢ JAaHHOM
KOMITaHuen.

Tenepb pacCMOTPMM TOT e CaMblil 3alIPOC, HO C MCTOMb-
30BaHMEM COLMHEHMUIL.

Beop, V

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

AND c2.cust contact = 'Jim Jones';
BobiBop V
cust_id cust_name cust_contact
1000000003 Fund4All Jim Jones
1000000004 FundAll Denise L. Stephens

; B Oracle HeT KAlOUEeBoOro cAoBa AS

AR noab3oBatenert Oracle elle pas HanoMHUM O HEOBX0AW-
MOCTH YOUpaTs U3 MHCTPYKLMIA KAKOUEBOE CAOBO AS.

AHanus v

IBe Tabnmuibl, HeoOXOAMMbIe [JIs BBIIOIHEHMSA 3aNpoca,
B peanbHOCTY MpPEACTaBNAIT co00i OfiHy u Ty ke Tabnuuy,
noaToMy Tabnuua Customers MOABIAETCA B MPE/IOKEHUN
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"ROM pBaskAbI. M XOTS 5TO cOBeplLIEHHO JOIyCTNMO, no0bie
cepiky Ha Tabnuily Customers okasamuch Obl HeOHO3HAY -
ibivu, notomy uro CYBJ] He 3HaeT, HA KAKYI0 MMEHHO KO-
1o Tabnuiel Customers Bbl CCblIaeTECD.

JIis pelnenus JaHHO# 1poGIeMBI M NPEIHA3HAYEH b IICEB-
sounmsl [epssiit pas gns tabmuipt Cust omer s HasHayaeTcs
ICeBIOHMM C1, a BTOpPOii pas — ncesponum c2. Tenepp atu
1ICEBIOHMMBI MOMCHO NPUMEHATh B KauecTBe MMeH Taljiuil,
B qactHOCTH, B nipeyioxkennn SELECT npedukc ¢l ncnonb-
IyeTCs 1A OAHO3HAYHOrO YKa3aHUA MOMHbIX MMEH HYAKHBIX
cronbuos. Ecau atoro He caenath, CYB]I BeigacT coobieHme
00 ownbKe, MOTOMY YTO MMEIOTCA 110 BA CTONOLA ¢ MMEHAMMU
cust _id, cust _name u cust_contact. CYB]] ne snaer,
KaKOJ MMeHHO cTonbell Bbl MMeeTe B BUAY (#axke ecim 3To,
B CYLIHOCTH, OOMH 1 TOT ke cTonbew). [TepBoe npejioyenie
WHERE oObenuusaeT o6e konuu Tabnuiipl, a 3arem GuabTpyeT
JlaHHble BTOPOI Tabnuupbl no cronbuy cust contact, 4ro-
Obl 0TOOPAThL TONMHKO HY)KHbIE JaHHBIE.

@ CamocoepuMHEHUA BMeCTO NOA3anpocoB

CamocoeAMHEHKWA YacTo NPUMEHAKDTCA AAA 3aMEHbl MHCTPYK-
UMH ¢ NoA3anpocamu, KOTOpble W3BAEKalOT AaHHblE W3 TOH
e TameleI, YTO W BHELIHKWHA 3anpoc. HeCMOTDH Ha TO YTO KO-
HEYHbI PE3YALTAT NOAYYAETCA TEM ke cambiM, MHorve CYBA
ob6pabaTbiBatoT TabanuHble coeprHeHWs ropasao ObicTpee,
yem noa3anpochbl. CTouT NO3KCNepUMMeHTUPOBaTL C oBouMHK
MEXaHU3IMaMH, ytoObI OnNpepAeAunThb, KaKoH BapHaHT 3anpoca
pabotaet buicTpes. j

EcTecTBE€HHble COEAUHEHURA

Besikmit pas, korga o0begnuAn0TCs TabaKLibl, 110 KpaiHei
mepe oauH cronben Oyner noasnaTbca bonee yem B OHON
rabnuue (1o HeMy M BBINONHAETCA coefnHenne). OOpIuHbIe
coefMHeHNs (BHYTpeHHME, KOTOpPble MBI PacCMOTpeny Ha
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mpefbllyllieM YypoKe) BO3BpPalal0T BCe JlaHHbIe, fake MHO-
FOKpaTHbIC BXOJKJIEHNA OFHOTO 1 TOro ke cronbua. Ecmecm-
BeHHOE coeduHeHue TIPOCTO YHanfseT 9TH MHOTOKpaTHBIE
BXOJK[IEHMA, M B pesynbTaTe BO3BpaLlaeTcA TOIbKO OfMH
cronbed,.

EcrecTBeHHbBIM HasbIBAETCA Takoe COeIMHEHME, B KOTO-
POM M3BEKAIOTCA TONBKO YHMKa/lbHble CTOAOUEI, OObIYHO
3TO [leflaeTCs ¢ MOMOLIbI0 MeTacuMBona (SELECT *) gis of-
HOM Tabnuubl u YKa3aHUA ABHOTO MOJMHOKECTBA cTONOI1I0B
71 BCEX OCTa/LHBIX TabnuL, PaccmoTpum npumep.

Beop V

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

; B Oracle HeT KAlOUEBOro cAoBa AS

Moab3oBatean Oracle pAOAKHBI YOPATh U3 MHCTPYKLIMK KAKOUE-
BOE CAOBO AS.

AHanus V

B aTOM mpumepe MeTacMMBO/ * UCIONbB3YeTCs TONBKO LA
nepsoit Tabnnupl. Bee ocranbHble cTONOLBI YKA3aHbI SIBHO,
N03TOMY HMKaKue 1yOnmuKaThl CTONOL10B He M3B/IeKA0TCA.

B meiicTBMTENLHOCTH KaXKAOe BHYTPEHHee COefMHEHMe,
KOTOPOE MBI MCIIONIB30BA/IN [0 CMX MOP, NPEACTABIAND CO-
00J1 eCTeCTBEHHOE COeNMHEHNE, I, BOSMOYKHO, BAM HMUKOTJA
He NoHazo0MTCA BHYTpeHHee COelJHEeHe, He SABJIAILILeecs
eCTeCTBEHHBIM.
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BHewHWe coepHEeHUA

BONbUIMHCTBO COEMHEHM CBA3BIBAET CTPOKM OHON
rabIMLbl CO CTPOKAMM JIPYToOi, HO B HEKOTOPBLIX CIy4asdx
BAM MOXKET NMOHAJO00UTHLCA BKIKYATD B PE3YNIBTAT CTPOKHU, He
nmerowue nap. Hanpumep, coejHeHMA MOMXKHO MCHO/Ib30-
BATDH I PELIEHNA CAeYIOLINX 3a1ay:

B [IOfiCYeT KOMMUECTBA 3aKa30B KaKIOTO KIMEHTa,

BK/II0YAA K/IMEHTOB, KOTOPbIE elle He CAeNanu HM Ofi-
HOT'O 3aKa3a;

B COCTaB/IeHME MepeyHs TOBAPOB C yKa3aHMeM Ko/uye-
CTBa 3aKa30B HA HUX, BKJIOYAs TOBAPBI, KOTOPbIE elie
HUKeM He Obl/iu 3aKa3aHBbl;

B BhHIYKCIIEHME CPeNHNX 00BEMOB NIPOJIAK C YUETOM KM -
EHTOB, KOTOPBIE €lije He C/Ie/Ia/In HI O[JHOTO 3aKa3a.

B KKIIOM M3 3THUX Cy4YaeB COEOMHEHME OO/IKHO BKIIO-
1aTh CTPOKHM, HE UMEIOLIE aCCOLMMPOBAHHBIX C HUMM CTPOK
B CBA3aHHOM Taﬁnmue. COE,[[MHEHME TAKOro Tuiia Ha3blBa€TCA
BHEUWIHLM.

- ?Q
|l‘ i, PasaMumA B CUHTaKCHCe

BaXHO OTMETHTb, YTO CHHTAKCUMC BHELUHEro COEAMHEHHMS MO-
ET HECKOABKO OTAMYaThCA B pasHbix CYBA. PasanuHbie sapu-
aHTbl CMHTAKCUCa, ONMUCAHHBIE AAAEE, OXBaTbIBAIOT BOAbLIMH-
CTBO peaAM3auMii, HO BCe xe, NpeXAe Yem HauuHatb paborty,
obpatuteck K AOKyMeHTauun ceoei CYBA 1 yTouHuTe, Kakow
CHHTaKCHC B Hel NpUMeHseTcs. Y,

Cnegymu.(aﬂ MHCTPpyKUuA SELECT no3BO/IAET BBITIOTHITD
MpocToe BHyTpeHHee coefuHeHne. OHA M3BMEKAET CIIMCOK
BCEX KIMEHTOB M UX 3aKa3hbl.
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Beoa V

SELECT Customers.cust_id, Orders.order_num
FROM Customers
INNER JOIN Orders

ON Customers.cust _id = Orders.cust id;

CHHTaKCUC BHEUIHET0 COefMHeHUA TOXOK Ha sToT. Ina
NIONTY4EeHNsI MMEH BCEX K/IMEHTOB, BK/IIOYaA TEX, KOTOPbIE €1lE
He Jlenaiy 3aKa3oB, MOXCHO BOCMO/Nb30BAThCA ClefyloLiel
WHCTPYKLMEN,

Beop V

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

BuiBop, ¥V

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

AHanus V

AHa/IOrMYHO BHYTPEHHEMY COENMHEHMIO, KOTOpPOe MBI
paccMaTpMBaIy Ha MPOLUJIOM YPOKE, B 9TOH MHCTPYKLMM
SELECT ucnons3yetca onepatop OUTER JOIN pna ykasaHus
THITA coenuHenuA (B npemmoxenun FROM, a He WHERE). Ho,
B OT/IMYME OT BHYTPEHHMX COeOMHEHM, KOTOPbIe CBA3bIBA-
FOT CTPOKM JIBYX TA0NMLL, BHEIIHME COEIMHEHNS BK/IIOYAIOT B
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pe3ynbTaT TakKe CTPOKM, He uMerowue nap. [1pu ncnonsso-
paHuy cuHTakcuca OUTER JOIN Heob6xoMMO yKasaTh K-
yepoe ¢1oB0 RIGHT munu LEFT, 4To0bI OIpenenuTh Ta6nuuy,
BCE CTPOKM KOTOPOIT OYAYT BKIIOUEHDI B Pe3y/IbTaThl 3a11po-
ca (RIGHT gyst TabnmLibl, MMA KOTOPOI CTOMT CIIpaBa OT orle-
patopa CUTER JOIN, u LEFT — pns Tabnuusl cnesa). B nipe-
JIBLAYLIEM MIPUMEPE UCMOMNB3YETCs cMHTakcue LEFT OUTER
JOIN 1 M3BAeYeHUs BCeX CTPOK TaOMMLIbl, YKa3aHHOI B /1e-
BOII yacTu npenoxxeHuss FROM (t.e. Tabnuupl Customers).
Urobbl n3BIEYD BCE CTPOKM M3 TaOMMLbl, YKa3aHHOM Crpaba,
UCHONb3YITE MPAaBOe BHEUIHEE COeIMHEeHe (RIGHT OQUTER
JOIN), KaK MoKa3aHo B C/IefyIOLEeM MpuMepe.

Beoa

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

o ?,f__‘_':.
1\‘ /, BHewHue coeaguHeHus B SQLite

SQLite nopaepxMBaeT AEBOE BHELIHEE COEAMHEHWE, HO He
npaBoe. K cuacTblo, CyLLIECTBYET O4YeHb NPOCTOe pPelieHHE,
0ObACHAEMOE B CABAYIOLLIEM COBETE. )

; Tunbl BHELLHWX COEAMHEHUHN

CywecTBylOT ABa@ OCHOBHbIX BapWaHTa BHELHEero CoeAMHe-
HWA: AeBOE M NpaBoe. EAWHCTBEHHAA pasHWLa MexAy HUMM
COCTOWT B MOPSAAKE YKa3aHWA CBA3bIBaEMbIX TabAULL. APYrUMH
CAOBaMM, AEBOE BHELLHEE COBAMHEHWE MOXET BbiTb npespa-
LLEHO B Npasoe NPOCTOo 3a CHET NEePECcTaHOBKU UMeH Tabauy, B
npearoXeHin FROM UAM WHERE. A paa Tak, TO 3TW ABe pasHo-
BMAHOCTH BHELUHErD COBAMHEHHUA MOTYT 3aMEHATE APYT Apyra,
H pelleHue 0 ToOM, KaKoe HMEHHO M3 HHUX HYXXHO HCNOAL30BATD,
ONPEAEAAETCA AMYHBIMKM NPEANOUTEHUAMM, y
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Cy1ecTByeT u Ipyroit BApMaHT BHELIHEr0 COeIUHEHMA —
nonHoe 6HeutHee coeduHeH e, KOTOPOe U3BJIeKaeT BCe CTPOKH
13 o6enx TabmuL U CBA3BIBAET MEXKIY cO00it Te, KOTOpbIe MO-
ryT OBITh CBsA3aHbL B OT/IMYME OT 1€BOTO M IPAaBOTO BHELIHUX
COeAMHEHMIT, KOTOPbIE BK/IIOYAOT B PE3y/NbTaT HeCBA3aHHbIE
CTPOKM TO/IBKO U3 OfAHOI TabAMLIbl, IOTHOE BHelLIHee Coelu-
HeHle BK/II0YdeT B pe3y/IbTaT HecBsA3aHHble CTPOKH M3 06eux
tabnui. CMHTaKCHC TOMHOTO BHELIHETO COEIMHEHMA TT0Ka-
3aH HIDKe.

Beoa V

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

A
WZJE Moaaepika NOAHOTO BHELUHETo coeaAHHEHNA

CuHTakcue FULL OUTER JOIN He nopsepxusaetcs B8 MariaDB,
MySQL 1 SQLite.

Ucnonb3oBaHue COeAUHEHUN
COBMECTHO C UTOroBbIMU GYHKLUAMU

Kax 06pACHAMOCH Ha ypoke 9, UTOroBble PyHKIIMM peaHa-
3HAYEHBI [/Is BBIYMCIIEHNA OA30BBIX CTATUCTHYECKMX MTOKa3a-
Tesneit. Bo Bcex npuBeieHHbIX 10 CMX IOP NpMMepax UTOrOBbIE
(bYHKUMM IPUMEHSUIMCH TOIBKO 15l OHOM Tab/IM1bl, HO UX
MOYHO MCIMONb30BATh M MO OTHOLIEHUID K COeJMHEHMAM.

PaccmoTpum mpumep. JlomycTum, Bbl XOTHTE MOMYy4YUTDb
CIIMCOK BCeX KIMeHTOB M KOMUYECTBO CHeaHHBIX MMM 3aKa-
308, [l 3TOrO B C/lefyIOLIeM 3ampoce NpUMeHseTcsl PyHK-
s COUNT ().
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Beop V

SELECT Customers.cust id,

COUNT (Orders.order num) AS num_ord
FROM Customers
INNER JOIN Orders

ON Customers.cust_id = Orders.cust_id
GROUP BY Customers.cust_id;

BoiBop ¥

cust_id num_ord
1000000001 2
1000000003 1
1000000004 1
1000000005 1

AHanu3

B aToft mHCTpyKIMK MCTIONB3YeTCs onepaTop INNER JOIN
ansa coepunenus tabmniy Customers u Orders. IIpegaoxe-
Hue GROUP BY rpynnupyeT faHHbIE 10 KAMEHTAM, M, TAaKUM
o0pasom, BbI30B (yHkuun COUNT (Orders.order num)
TO3BO/IAET MOACYUTATL KONMYECTBO 3aKA30B U1 KaXKJOro
KJIMEHTA ¥ BEPHYTb Pe3ynbTar B Buje cTonbua num_ord.

ViTorosbie pyHKIMM MOMHO TaK)Ke MCIONB30BATh C COe-
OMHEHNAMM OPYTUX BUIOB.

Beop, V

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

cust_id num_ord
1000000001 2
1000000002 0
1000000003 1
1000000004 1
1000000005 1

AHanus Vv

B aTom mpuMepe ncnonb3yeTcs 1eBoe BHeLIHee COefuHe-
HHE [I1A BKIIOYEHUA B Pe3ynbTaT BCeX K/IMEHTOB, NaKe Tex,
KOTOpbIE He clleflaly HM ORHOro 3aKkasa. Kak Buaure, KI1MeHT
1000000002 Take BK/IIOYEH B CIIMCOK, XOTS Ha JaHHBIN MO-
MEHT Y HETO HOMb 3aKa30B.

MpaBuAa co3paHuA COeAMHEHUN

HPE)K,IIE YeM 3aBEPUINTD OﬁCYH(,[IEHI'IE COeNIMHEeHMt, KOTO-
poO€ 3aHAI0 JBa YPOKA, UMEET CMbBIC/I HAITOMHUTDL O K/IO4e-
BBIX MOMEHTAX, KaCaUMUXCA COeMHEeHMI.

B BynbTe BHUMATENbHEI TPU BbIOOpE THNA COENMHEHNUA.
BeposTHO, yalle Bcero Bel Oyfere NMpUMEHATh BHY-
TPEHHEE COegMHEHNE, XOTA B 3aBUCMMOCTH OT CHTYyda-
MM 3TO MOIKET 6hITh M BHEIUIHEE COEIMHEHME.

B [locmotpuTe B foxymeHTauuu Kk CYB]I, kaxoil uMeH-
HO CMHTAaKCUC COeiiHeH M OHa nopaepxkuBaeT. (bonb-
umHcrBo CYB]l noppmepsknBaeT ofMH U3 BapUaHTOB
CHHTAKCHCA, ONMCAHHEIX HA 9TUX JBYX YpOKax.)

® [IposepbTe, NPaBUIBHO I YKA3aHO YCIOBME COEM-
HeHns (HEe3aBMCHMO OT MCIOMb3YeMOr0 CUHTAKCHCA),
uHaye OyyT NOTy4eHbl HeBepPHbIe JaHHDIE.
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B He 3albiBaiiTe yKasblBaThb YC/IOBUE COENMHEHNS, B
NIPOTUBHOM C/Ty4ae Bbl ITOJIYYUTE JeKapTOBO MPON3Be-
neHue Tabnumi,

B MOoKHO BK/IHOYATh B COENMHEHIE HECKONBKO TabmuL] 1
fake MPUMEHATD [UIST KaXK/J0M U3 HUX CBOI THI COe-
auHeHusA. HecMOTpA Ha TO 4TO 9TO AOMYCTHMO M Ha-
CTO OKA3bIBAETCA [O/IE3HBIM, JKeNATeNbHO NPOBEPHTH
KaK[[0€ COeMHEeHNEe [0 OTHENBHOCTH, Mpexjie yem
MPUMEHATDh UX BMecTe. OTO HAMHOTO YIIPOCTHT MOMCK
o1nboxK,

Pe3iome

ITOT YpPOK CTajl NPOJO/KeHMeM TPebIyLLero, Mocps-
I[EHHOTO coeuHeHus M. BHauane 6b1/10 MoKasaHo, Kak u Jyis
4Ero MCIONb3YIOT IMCEBJOHMMBI, a 3aTeM Mbl MpPOAOJIKH/IHN
paccMOTpPEHME pas3NMYHbIX BUIOB COEAMHEHMIT, U3YUUB Ba-
PUAHTBI CHHTAKCHUCA [J1s KOKIOro M3 HUX. Bbl Taioke y3Ham,
KaK MPUMEHATb UTOrOBbIe (QYHKIMM COBMECTHO C COEMHe-
HUAMM M KaKiue MpaBuia BaXXHO COOMIOAATL MPH UCMONb30-
BaHMM COEIMHEHMI.
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YnpaKHeHun

1.

Hanmwmure nuacrpykunio SQL, koTopas BosBpauiaet
uMA KnyeHTa (none cust _name tabminpl Customers)
11 HOMepa BCexX ero 3axka3os (mose order num Tabnu-
ubpl Orders) ¢ MCIOAb30BaHKMeM omepartopa INNER
JOIN.

Mopuduunpyitte npegbiayiyo MHCTpyKumioo SQL
OIS TIOTYYeHMA CIIMCKA BCEX K/IMEHTOB, JlayKe TeX, KTO
elle He cief1a/l Hi OfJHOTO 3aKasa,

Vcnonbsyiite oneparop OUTER JOIN mis coefiHe-
Hust Tabmuy Products u OrderItems, 4ToObl MOMY-
YMTb OTCOPTHMPOBAHHEI CMMCOK Ha3BaHUH TOBapOB
(prod _name) M COOTBETCTBYIOUIMX MM HOMEPOB 3aKa-
30B (order _num).

Mopuduuupyiite npeppiaymyio nHcTpykumio SQL,
4106BI MOMYUNTH 00LIee KONMMYECTBO 3aKa30B IO Ka-
KIOMY TOBapy (a He HOMepa 3aKasoB).

Hamuurure uucrpyxumio SQL, xoropas Bosspaia-
eT CIMCOK [MOCTABUIMKOB (rone vend id Tabnuusl
Vendors) ¥ KOMUYecTBO NpefiaraeéMblX MU TOBApOB,
BK/II0YAs TTOCTABILMKOB, Y KOTOPBIX HET TOBapoOB, s
nofcyeTa KOMMYECTBA TOBapoB B Tabnuiie Products
noHanobuTcs Mcnonb3oBarh onepatop OUTER JOIN u
uroroeyio dynkuuio COUNT (). BynbTe BHMMATENbLHBL
cronGen; vend id mMeeTcs B HeCKONbKHX Tabmuiax,
MO3TOMY IIPM CCbIIKE Ha Hero MpHUeTCA YKasbIBaTb
NO/THOE MMA,
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KombunupoBaHHbie
3anpocbl

Ha amom ypoxe sv1 y3naeme, kax npumensmo onepanop
UNION 0ns 06veduHeHus HeCKONLKUX uncmpykuuii SELECT
¢ UEMbIO NOMYHEeHUS e0UHO020 HAGOPA Pe3ynLmamos.

Urto Takoe KOMOGUHUPOBaHHLIE
3anpochbl

B GonpummucrBe SQL-3ampocoB comep:KUTCA OFHA MH-
cTpykums SELECT, ¢ HOMOLbI0 KOTOPOI U3BJIEKAOTCA JNaH-
Hble U3 ONHOM WM HecKonbkux Tabnuu, SQL nosBonser
TAKKe BBIMOMHATL MHOMKECTBEHHbIE 3aTPOChI (3a CUeT MHO-
FOKPaTHOTO MCIIONb30OBAHMA MHCTpykuuu SELECT) M BO3-
BpaLIATh Pe3y/IbTaThl B Bufe efuHoro Habopa. Takue 3anpo-
Cbl OOBIYHO HA3BIBAKTCH KOMOUHUPOBAHHBIMUL

KombuuupoBaHHbIE 3aNPOCH HY)KHDI B IBYX CUTYalMAX:

B [ojiyueHue OfMHAKOBLIM O0OPAa3oM CTPYKTYpPUpPOBaH-
HBIX JJAHHBIX U3 Pa3/IMYHbIX Tab/MNL] TTOCPEICTBOM Ofi-
HOro 3HHPOCE’|;

B  BLINIOTHEHKE MHOT'OKPAaTHBIX 3aIlIpOCOB K O,U,HOI:I Tabam-
L€ M ITONYYCHUE JaHHBIX B BMIE EAMHOIO H'AGOPEL
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@ KomOuHMpoBaHHbIE 3anpockbl U MHOrOKpaTHble
ycroBUA WHERE

PeaynastaT KOMEBMHMPOBAHUA ABYX 3aNPOCOB K OAHOH M TOM Xe
TabAWlle B OCHOBHOM a@HAaAOTMUYEH Pe3yAbTaTy, MoAy4eHHOMY
MPU BbINOAHEHUM OAHOTO 3anpPoca ¢ HECKOALKMMM YCAOBUAMMU
WHERE. APYTMMM CAOBaMU, KaKk BYAeT NoKa3aHo B CAEAYIOLLEM
pasaene, AOBYH MHCTPYKLMIO SELECT € HECKOALKMMM YCAOBH-
AMW WHERE TOME MOXHO paccmarpuBaTth Kak KOMOUHUPOo BaH-
HbIA 3anpoc. j

Co3paHne KOMOUHUPOBAHHbIX
3anpocos

SQL-3anpockl KOMOMHMPYIOTCA € MOMOLIbI0 ONepaTopa
UNION, KOTOpbIN NO3BOJNAET yKa3aThb HECKOJAbKO MHCTPYK-
umit SELECT, Bo3Bpauias OfuH Haﬁop pe3ynbTaToB.

Oneparop UNION

Mcnonp3osars onepatop UNION gocTaTouHO erko. Bee,
4TO HEOOXO[MMO C/eNaTh, — 3TO YKa3aTh KayK[y10 MHCTPYK-
uuo SELECT M BCTaBUTb MEXIY HUMM KIHYEBOE CI0BO
UNION.

Paccmorpum mpumep. [lonyctum, TpeGyeTcs MOMyYMThb
OTYeT, CoflepsKaLlMii cBefeHna 000 Beex KIMeHTaxX 13 LITaToB
Mnnaunoitc, Mugnana u Muuyurad. Bel Takyke XOTHTE BKIIO-
YUTBb B HEro JaHHble 0 KaueHTe ' FundAll', HE3aBHMCUMO OT
wrata, KoHEuHO, MOXKHO CO30aTh ycrnoBue WHERE, 6nar0}1apﬂ
KOTOpOMY OYZyT BBINOITHEHBI yKa3aHHble TpeOOBaHNA, HO B
JaHHOM C/ly4ae ropasfo ynoOHee npuberHyTb K ONepaTopy
UNION.

Kak yxe rosopunoch, npumeHeHue omneparopa UNION
nojpa3ymMeBaeT MHOTOKPaTHOE MCIOb30BAHNE MHCTPYK-
uuit SELECT. Bra4dane PaccMOTPUM OTAENbHBIE KOMITOHEHTDI
KOMOMHNPOBAHHOrO 3a1Ipoca.
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Beop V

SELECT cust_name, cust_contact, cust_email
FROM Customers
WHERE cust_state IN ('IL', "IN', 'MI');

BbiBop V

cust name cust contact  cust email

Village Toys John Smith sales@villagetoys.com
Fund4All Jim Jones jjones@fundall.com
The Toy Store Kim Howard NULL

Beoa V

SELECT cust_name, cust contact, cust email
FROM Customers
WHERE cust name = 'FundAll';

BoiBoa V

cust_name  cust contact cust_email

Fund4All Jim Jones jjones@fundall.com
Fund4pAll Denise L. Stephens  dstephens@fundall.com
AHanus V

ITepBas uHCTpykuyma SELECT wu3B/iekaeT BCe CTPOKM,
oTHOCAWMeca K wtaram Mmnmuoiic, Mumomana u Muvuran,
ab6peBraTyphl KOTOPBIX yKkasaHel B crucke IN. Bropasa nH-
cTpykuua SELECT Mcnonb3yeT MpOCTYIO0 IPOBEPKY Ha pa-
BEHCTBO, YTOOBI HAlITH BCe BXOXKAEHMA K/IMeHTa ' Fun4All’,

Yrobel 00begnHuTh 00a 3anpoca, BBEAMTE CIELYIOLYIO
MHCTPYKUMIO.
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Beoa V

SELECT cust name, cust contact, cust_email
FROM Customers

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

SELECT cust_name, cust contact, cust_email
FROM Customers

WHERE cust _name = 'FundAll';

BoiBop V

cust_name cust_contact cust_email

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

AHanus V

JlaHHBI 3ampoc COfepMT MCXOJHbIE MHCTPYKLMH
SELECT, paspenentible Kn4yeBbiM cnoBoMm UNION. Ono 3a-
crapasget CYBJI BuinmonuuTh 06a 3anpoca 1 BEPHYTb Pe3yib-
TaT B BuJle ofiHOro HaGopa.

Jns cpaBHEeHMS MPUBEJEM TOT e CaMblit 3aIIPOC, HO C MC-
nonb3oBaHMeM He oriepaTopa UNION, a HECKONbKUX Mpeio-
skeHuit WHERE.

Beoa V

SELECT cust _name, cust contact, cust _email
FRCM Customers
WHERE cust_state IN ('IL', 'IN', 'MI'")

OR cust name = 'Fun4All';
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B paHHOM OpOCTOM mpuMepe IIPHMMEHeHMe OIlepaTopa
UNION MOXKET MokasaTbcsi 6onee rpOMO3AKMM, YeM MCIOMb-
soBaHMe npepnoxenns WHERE. Ho eciu ycnosme dunbrpa-
1111 OKaXKeTCA Donee CI0KHbIM MM TOHA00MTCA N3B/IEKATD
JlaHHBIe U3 HECKONbKUX Tabnmull (a He TOMbKO M3 O[HOI), TO
onepaTop UNION MOKeT 3HaUMTE/IbHO YIPOCTHTD Ipoliecc.

|— @ OrpaHnyeHun oneparopa UNION

B ctanaapte SQL He cylwecTByeT OrpaHHyeHui Ha KOAMYECTBO
WHCTPYKUMI SELECT, KoTOopble moryT ObiTb 06beaMHeHb no-
CPEACTBOM onepatopa UNION. Ho ayylwe Bce xe obpatuTbes
K AOKymMeHTaumuu ceoei CYBA v ybeauTbea B TOM, YTO OHa He
Hanaraer Kakux-AMbo orpaHuueHMi Ha MakcHManbHO AOMY-
CTUMOE YHUCAD MHCTPYKLIMHA. r

s PQ
l‘@ MpobAeMbl, CBA3aHHbIE C NPOU3IBOAMTEALHOCTLIO

B GoablKHCTBE CYBA MMEeTCA BHYTPEHHWA ONMTMMM3aTop
3anpocoB, KOMOWHWPYIOLWMIA WHCTPYKUKMKM SELECT, npexae
dyem CYBA HavyuHaeT ux 06paboTky. TeopeTUiecKku aTo o3Hava-
€T, YTO C TOYKM 3PEHMA NPOM3BOAWTEABHOCTH HET Kakon-Anbo
pasHuLbl MEXAY MCNOAL30BAHWEM HECKOABKHX MPEANOKEHUHA
WHERE W onepatopa UNION. Mbl roBopum “Teopetmyeckmn”,
NOTOMY YTO Ha NPaKTMKe MHOTHe ONTMMM3aToPbl 3aNPOCOB He
BCErAG BbIMOAHAIOT CBOIO paboTy Tak XOPOLLO, Kak CAEA0BaAO
Bbl. Ay4we Bcero npotectposarsk 06a MeToaa U NOCMOTPETD,
KaKoM M3 H1X AyULLIEe NMOAXOAMT. )

MpaBuAa npuMmeHeHusi onepaTopa UNION

Kax Bujnre, oneparop UNION O4YeHb IPOCT B IIpMMEHE-
Hun. Ho CYLWECTBYET HECKOJBKO ITpaBijl, HETKO YKa3bIBdlO-
11X, YTO MMEHHO MOXeT ObITb 00 bEAMHEHO.

® QOmeparop UNION HO/KEH BK/IIOYATh HE MEHee JBYX
MHCTpyKUMit SELECT, OT/leleHHbIX OfiHa OT JIpyToii
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/ MmeHa cTonbuUoB B onepaTope UNION

EcAM MHCTPYKUMW SELECT, 06beAMHAEMbIE C NOMOLLbIO One-
patopa UNION, COAepPXaT pasaMuHble UMeHa CTOAOLLOB, TO Ka-
KOe M3 HMX BO3BpalLaeTca B 3anpoce? Hanpumep, ecan oaHa
MHCTPYKUMA COAGPXKHT NPeArOXKeHWe SELECT prod name, a
Apyras — npeanoxeHue SELECT productname, T0 Kak Byaet
Ha3BaH pPe3yAbTUPYHOLLMIA cToADel?

OTBET NPOCT: UCMNOAL3YETCH NEPBOE BCTPEYAIOWEECA UMSA, No-
aTOMY B Hawem npumepe oObeanHEHHbIA cToADel ByaeT Ha-
3saH prod_name, HECMOTPS Ha8 HBAMYWE ADYroro MMEHW BO

TOABKO 3TM CTOABULI MOMYT YKasblBaTbCA NpU COPTUPOBKE.

K/II04eBbIM CIOBOM UNION (Takum o6pa3oM, ecnu B 3a-
rnpoce yeTblpe MHCTPYKLiy SELECT, TO JO/IXHO ObITb
yKa3aHO TpM KNMI04eBbIX ciioBa UNICON).

Kaxppiit 3anpoc B oneparope UNION fo/ixkeH copep-
KaTh OfIHM M T€ JKe CTO/IOLIbI, BbIPasKeHNUs UK NTOrO-
Bble GyHKuun (kpome Toro, Hekotopsie CYB]l Tpeby-
0T, 4TOOB! CTONOLL! OblIM MEPEYUCTICHbI B OHOM M
TOM 2Ke TIopsifKe).

Tunel faHHBIX CTONOL0B LOMKHDBI ObITH COBMECTUMBbI-
mi. Cronbupt He 00sA3aTeNbHO NOMKHBL OBITH OfHO-
ro TUMA, HO OHM JOJKHBI GBITH TOrO THIA, KOTOPHIH
CYBI, cmoxer nesBHO npeobpasoBarh (Hanpumep,
3TO MOTyT OBITh pasjM4yHbIe YMCIOBBIE THUIIBI JJAaHHBIX
MM Pa3NuyHbIe TUIILI IATbl).

BTOPOH MHCTPYKUKMKM SELECT. 3T0 TaKkKe 03Ha4aerT, Yto nepso-
MY MMEHM cTOABLA MOXHO HA3HAYMTb NCEBAOHWM, KOTOPbLIM K
CTaHET MMEHEM PE3YALTUPYIOLLEro C'ronﬁua.

Y A8BHHOIO NOBEAEHWUA ECTb MHTEPECHbLIM NODOUHBIM 3dhekT.
MoCKOoABKY MCMOAL3YeTcA nepBblid Habop wmeH cToABUOB,

B HaweMm npMmepe aTo 03HavaeT, YTo COPTHPOBaTh Pe3YALTH-
pyroLLyto TabAMLY MOXHO TOABKO C NOMOLLBI MPEAAOKEHWA
ORDER BY prod name, HO He ORDER BY productname,
nockoAabKy B Tabauue He Byaet ctonbua productname. )
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HPH COGH}.O,U,EHMPI 3THUX OCHOBHBIX IPaBM/I M OI'paHMHYE-
HITH KOMﬁMHMPOBaHHbIE 3anpocbl MOKHO IPMMEHATb IJIs1
peureHmna n06BIX 3ajay, CBA3aHHDLIX C M3BJIEYEHMEM [IaHHDbIX.

BrAroueHHWe UAU UCKAIOUEHUEe
NnOBTOPAIOLLUXCA CTPOK

BepHemcs K npepblylieMy NpUMMepPy 1 paccMOTPHUM MC-
[1ON1b30BAHHbIE B HEM MHCTpyKUmM SELECT. HecnoxHo 3a-
METUTb, 4YTO, KOIJA OHK BBIMOJHAKTCA [10-OT[e/ILHOCTH,
llepBasg MHCTPpYKuus SELECT BO3BpaujaeT Tpu CTPOKM, a
sTopas — jpe. Ho korja atu iBe MHCTPYKUmMM OObefuHsI-
I0TCSA € MOMOLIbIO KIio4eBOro cjiosa UNTION, so3BpaliaioTcs
TOJILKO Y€TbIPE CTPOKM, & HE IATD.

Omnepatop UNION aBTOMAaTHYeCKM Y[a/ifeT BCe MOBTOPsA-
joLMecs CTPOKM 13 Habopa pe3ynbTaToB (MHLIMU C/IOBAMMU,
OH paboTaeT TOYHO TaK K€, KAK 1 HECKO/IDKO MPe/IOKeHNI
WHERE B OJHOM MHCTPYKLMH SELECT). B 4acTHOCTH, 37€Ch
MMeeTcs 3anuch o kameHte 'FundAll' m3 wrara MHmma-
Ha — 93Ta CTpOKa BO3BpaulaeTcs 06eMMy MHCTPYKLMAMU
SELECT. B cnyuae oneparopa UNION noBTOpPAIOILAfACA CTPO-
Ka yIa/faeTcsl.

Takoso nosepenne oneparopa UNION o yMONI4aHUIO, HO
NPy SKeTAHNY ero MOXKHO usMenuTh. Ecnn tpebyercs, 4Tobel
BO3BpALIa/INCh BCE BXOXKJAEHMSA, HEOOXOAMMO MCIIONb30BAT
oneparop UNION ALL, a He UNION.

PaccmoTpuM cnefylolmii npumep.

Beop V

SELECT cust name, cust contact, cust email
FROM Customers

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

SELECT cust_name, cust contact, cust_email
FROM Customers

WHERE cust name = 'FundAll';
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BuiBop V

cust name cust contact cust_email

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

Fundall Jim Jones jjones@fundall.com
Fundall Denise L. Stephens dstephens@fundall.com
AHanus V

[Ipm ucmonp3oBaHum oneparopa UNION ALL CYB]
He ypanser gyb6nukarsl. [losTomMy B JaHHOM MpHMEpe MOTy-
YEHO NATH CTPOK, M OJIHA U3 HUX TIOBTOPAETCA ABAMKLL.

@ UNION MAM WHERE?

B HauyaAe ypoKka roBOpMAOCH O TOM, YTO onepaTtop UNION noy-
TW BCETrAa BbINOAHAET TO e CamMoe, YTO U HECKOALKO YCAOBMHA
WHERE. Onepatop UNION ALL — 3T0 pasHOBWAHOCTE oneparo-
pa UNION, AeAarolwan 1o, YT0 He cnocobHbl BbINOAHWTL NMpea-
AOXEHUA WHERE. EcAd TpebyeTcs NoAyYHTb BCE BXOXAEHHA AARA
KaXAOTO YCAOBMS (BKAlOHaA AyBAMKaTbI), MCMOAL3YHTE onepa-
TOp UNION ALL, & He NpeArOXeHHe WHERE. )

CoprupoBKa pe3yAbLTaroB
KOMOMHHUPOBaHHbIX 3aMnpocos

Peaynbrare! 3anpoca SELECT cOpTHPYIOTCA € NOMOLIBIO
npennoxkerns ORDER BY. [Ipu o6befuHeHNHN 3aIIPOCOB C IO~
MolLbIO orepaTopa UNION To/IbKO OfHO npefioxeHne ORDER
BY MOKET OBITh MCMONB30BAHO, I OHO JO/IKHO CTOATD MOC/E
3aK/IOYMTEIbHON MHCTPyKUMM SELECT. He umeer cmbicna
COPTMPOBATD YACTh Pe3y/bTaTOB 3a1IpOca OGHUM CIOCO00M,
a 4acTh — APYTMM, O3TOMY IIPHUMEHATh HECKO/IBKO I1PE/I/Io-
skenuit ORDER BY He paspeluaercs.
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B cnepyromiem npumepe COpTHPYIOTCA Pe3ynbTaThl, BO3-
BpalllaeMble MpeabIayLM ormepaTropom UNION,

Beoa V

SELECT cust_name, cust_contact, cust_email
FROM Customers

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

SELECT cust_name, cust contact, cust _email
FROM Customers

WHERE cust name = 'Fun4All'

ORDER BY cust_name, cust contact;

Boieopa V

cust_name cust_contact cust_email

Fundall Denise L. Stephens dstephens@fundall.com
FundAll Jim Jones jjones@fundall.com
The Toy Store Kim Howard NULL

Village Toys John Smith sales@villagetoys.com
Ananus Vv

B sTom oneparope UNION HCIIO/Ib3yeTCA OJHO MpPeNIoxKe-
Hue ORDER BY, cToslilee 1ocie 3aKI04YUTeIbHON UHCTPYK-
uuu SELECT. HecmoTpa Ha TO yTO mpefnoxeHune ORDER BY
BBIT/IAJIAT YacThi0 TOCAefHEN MHCTpYKUMu SELECT, B feii-
creutenbHoct CYB]I 6ymeT npuMeHATD ero 1A COPTUPOB-
K1 BCeX pe3y/1bTaTOB, BO3BpaIaeMbIX 00€MMMN MHCTPYKIIN-
AMMU.
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g Apyrvie BUALI KOMOWHUPOBAHHBIX 3aNPOCORB

Hekotopble CYBA noaAepKUBaOT ABA AOMOAHWMTEABHBLIX BUMAA
KOMBKMHMpOBaHHLIX 3anpocos. OnepaTtop EXCEPT (WMHOraa
HasbiBaeMbli MINUS) MoXeT ObiTh UCMOAB30BaH AAA M3BABUE-
HWA CTPOK, KOTOPLIE CYLLECTBYHOT TOABKO B Nepsoil Tabauue,
HO He BO BTOPOIt, a onepatop INTERSECT MOMHO NPUMEHATb
AAR M3BAEUYEHMA TOABKO TeX CTPOK, KOTOPble UMEIOTCA B 0Beux
Tabanuax. OpAHaKo Ha NPakTHKe Takke 3anpockl HYXHbI PEAKO,
NOCKOABbKY T& e camble Pe3ayAbTathl MOryT BbiTh NOAYUEHL! C
NOMOLLbIO COBAMHEHWNA, )

; Pabora ¢ HeckoAbKMMM TabavLLamu

Paan NpocToThl B NpHMepax AaHHOro ypoka onepatop UNION
NPUMEHAACA AAR OBLEAMHEHWA 3aNPOCOB K OAHOM W TOM Xe
Tabauue. Ho Ha npakTuke 3101 oneparop 0CoBEHHO NoneseH
ANA OBBEAUHEHMA AGHHDbIX U3 HECKOABKMX TaBAML, B UACTHOCTH
TaKKX, KOTOPLIE COASPXAT HeCOBMNaAaLLIMe WMeHa CTOABLOB,
B nocAeAHeM CAyuae MOXHO NPUMEHHTL NCeBAOHUMbI AAA MO-
AYYEHHMA €AMHOro Habopa pesyALTaTos. )

Pe3ome

Ha aToM ypoke BbI y3HaH, Kak KOMOMHIPOBATh MHCTPYK-
uuyn SELECT ¢ noMolibio onepatopa UNION, Mcnoneays aToT
OIepaTop, MOYKHO BEPHYTDH Pe3y/bTaTbl HECKONBKUX 3aIpo-
COB B BUe OfHON 0bureil Tabnuiibl, BKIIOYAOLIEN WM MC-
Kroyatoieit nybnukarsl. 3a cyet oneparopa UNION MOKHO
3HAYUTENBHO YIPOCTHUThL CMOXKHBIE npennoxkeHus WHERE u
3aIpOChl, CBA3AHHBIE C M3B/IEYEHMEM JAHHbBIX M3 HECKO/IBKMX
Tabnu.
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YnpaxHeHus

1.

Hanumurte uHcTpykuuio SQL, kotopas o6bennHs-
eT ABe MHCTpykumu SELECT, BosBpaluarujme ujeH-
Tu¢puxatop Tosapa (prod_id) u ero kommuyecrtso
(quantity) us Tabnuupl OrderItems, npuyeM ogHa
MHCTPYKLUMSA AO/KHA OTOMpaTh CTPOKM, B KOTOPBIX
konmuecTeo pasHo 100, a BTOpas jomkHa orGuparh
TOBAPBI, UAEHTU(UKATOP KOTOPbIX HAYIHAETCH C Ipe-
¢uxca 'BNBG'. OTCOpTHPYITE Pe3y/lbTaThl MO UJEH-
TuduKkaropy Toapa.

IMepermmuunte npegpipyiyto nHcTpykuuio SQL, uro-
Obl B HEJ MCMONMBH3OBA/IOCH TOTBKO OJHO MPEIOKeHME
SELECT.

STO ynpamHenme MOQMKET TIOKa3aThCsi HEMHOTO GEC-
CMBIC/IEHHBIM, HO OHO XOPOLIO MIIIOCTPUPYET TPHH-
uunbl o0veguHenns Tabnull ¢ pasHbIMK CTOAOLAMM.
Hanmmre uncrpyxumio SQL, koTopas Bo3sBpaua-
eT HasBaHmA ToBapoB (prod name) n3 Tabnuisl
Products, a Takxke uMeHa knueHToB (cust name) us
tabmuupl Customers. OTcopTUpYitTe Pe3ynbTaThl MO
HA3BaHMIO ToBapa.

YTo HenpaBMILHOTO B C/leAytoielt HHCTpyKumm SQL?
(TlocTapaiiTech MOHATH 3TO, He BLINOMHAA CAMy WH-
CTPYKLHMIO.)

SELECT cust_name, cust_contact, cust _email
FROM Customers

WHERE cust state = "MI'

ORDER BY cust name;

UNION

SELECT cust_name, cust_contact, cust email
FROM Customers

WHERE cust_state = 'IL'

ORDER BY cust name;



YPOK 15
DobaBareHue paHHbIX

Ha amom ypoie 6vl y3naeme, kax 006asname 0axHvie 8
mMabauLpl, UCHONL3YA UHCIMPYKLU0 INSERT.

Cnocobbil poobaBAeHUA AaHHbIX

Hecomnenno, SELECT — nanbosee 4acTo MCHosib3yemas
uuCTpyKuuA SQL (MMEHHO MO3TOMY Mbl TOCBATHIIN €€ U3Y-
yeHuio 14 ypokos). Ho noMumMo Hee perynapHo NpUMeHAT-
CA ellle TP MHCTPYKLIMM, KOTOpbie HeoOxoauMo 3HaTh. [Tep-
Bas M3 Hux — INSERT (c IBYMSI IPYTUMI MBI TO3HAKOMUMCS
HA CIIEAYIOLIEM YPOKE),

Kak cnenyer u3 HasBaHusA, MHCTpyKUMa INSERT npep-
Ha3HaueHa 1A KobaBnenus cTpok B Tabnuiy 6asel JaHHBIX.
ITO MOYKHO CENATh HECKONbKUMM CrIocobamu:

B 106aBUTb OfIHY NOMHYIO CTPOKY;
B 1106aBUTh YaCTh OHOM CTPOKH;
B n06aBUTH Pe3Y/NbTATHI 3aMPOCa.

Mbt paccMOTpuM Bce BhllenepedncieHHble BApHaHThI.

@ WHCTpyKunsa INSERT u 6e30nacHOCTb CUCTEMbI

AAA BbINOAHEHUA MHCTPYKUMKU INSERT B KAMEHT-CEpBEpPHOH
CYBA moryT notpeboeatees ocobble npasa Aoctyna, pexae
YemMm NPUMEHATL MHCTPYKUMIO, YOEAMTECHL B TOM, UTO Y BAC €CTb
Ha aTo npaso.
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DobaBreHUE MOAHBIX CTPOK

[TpocTeitwuumit crrocob pobasneHya JaHHBIX B Tabnuuy pe-
anu3yeTca C TMOMOLIbI 6a30BOr0 CMHTAKCHCA MHCTPYKLUM
INSERT. [Ina 2TOr0 HYXHO yKa3aTb UMs TaOMMUbI M 3Haue-
HUSA, KOTOpbIe NOMKHBI ObITh BBEleHbl B HOBYIO CTpOKY. Pac-
CMOTPUM ITPUMEP.

Beop V

INSERT INTO Customers
VALUES (1000000006,

'Toy Land',

'123 Any Street',

'New York',

INY L =

i 1 i 5t L

'USA’',

NULL,

NULL) ;

AHaAnus Vv

B stom nmpumepe B Tabnuiy mHoGaBNSAIOTCA CBeAEHNA O
HOBOM KiyeHTe. [laHHble, KOTOPbIE HO/MKHBI OBITH COXpaHe-
Hbl B KaKA0M cTOMOLe Tab/MMLIBI, YKA3BIBAIOTCA B MPEMIIosKe-
HuM VALUES. 3HaueHusA JO/MKHBL ObITh 3aaHbl /I8 KAXKJOT0
cronbua. Ecnmu gas xakoro-to cronbua HeT COOTBETCTBYIO-
ero sHayeHma (Kak B cnydae ctonbios cust_contact u
cust_email B JaHHOM mpuMepe), crefyeT ykasaTb NULL
(npennosaraercsi, 4To Tab/IMLA JOMYCKAET OTCYTCTBUE 3Ha-
yeHuit B 3Tux cronbuax). CTonb1s JOMKHBI 3aTIOTHATHCA B
MOpALKE, B KOTOPOM OHM IIepeYyMC/IeHbl B ONPENENIEHNN Ta-
GBI
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@ KatoueBoe cAnoBO INTO

B HekoTopbix CYBA kntoueBoe cAoBo TNTO NocAe MHCTPYKUMK
INSERT HeobnAzateabHoe. OAHAKO XOpOoWer NpakTMKOM CYM-
TAeTCA yKaszaHUe 3TOro KAKOUEBOMD CAOBa AAXe B Tex CAydanx,
Koraa oHo He Tpebyetca. MocTynas Takum obpa3om, Bbl obe-
crneyuTe NEPeHOCHMMOCTb KoAa MeXAY pasHbimiu CYBA.

[Toka3aHHbIA CHMHTAKCUC [JOBOIBLHO MPOCT, HO HE BIOJ-
He OesoraceH, MOITOMY ero MpUMeHEHMs CIieflyeT BCsue-
cki usberaThb. Pesynbrarhl BRITOMTHEHUA TAKON MHCTPYKIIMY
BecbMa YYBCTBMTENbHBI K MOPAAKY, B KOTOPOM CTONOLbI
onpenenerbt B Tabnuie. Heo6xonumo Takyke MMETh JOCTYI
K onpegenexnio Tabnuubl. Ho gaxce eciin B JaHHBIH MOMEHT
NopAIOK CoOMI0aeTcA, TO HET rapaHTuii, 4yto cTonbusr 6y-
JIYT PACIIONOKEHDI B TOM JKe CAMOM MOpALKe, Koraa Tabnuua
OymeT pefakTHpPOBAThCA B cienyiouit pas, CrefoBaTenbHO,
MCrIONb30BaTh MHCTPYKLUMIO SQL, pesynbratel NpuMeHeHUA
KOTOPOW 3aBUCAT OT NMOPANIKA C/le[joBaHuA cToNOL0B, BecbMa
HeGesonacHo. Eciu BbI Oynere nmpenebperaTb 9TMM COBETOM,
TO PaHO M/IM 03[ HO CTONKHETECH C IPpobieMamt,

BesonacHbit (1, k coxaneHno, 6onee rpoMo3fKMif) crio-
cob sanucu MHCTPYKUMK INSERT rmoxasaH HyKe.

Beoa, V

INSERT INTO Customers(cust_id,
cust _name,
cust_address,
cust_city,
cust state,
cust_zip,
cust_country,
cust_contact,
cust_email)

VALUES (1000000006,

'Toy Land',
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'123 Any Street',
'New York',

INY!f

g 7 B 8

'Usa’,

NULL,

NULL) ;

AHanus Vv

B gaHHOM mpuMepe fle1aeTcsa B TOYHOCTM TO e caMoe,
4TO M B NpeJbIAYLIEM Cy4ae, TOABKO Ha 3TOT pa3 MMeHa
cTonbLOB 3a[jaHbl B IBHOM BHJie B KPYT/IbIX CKOOKax rocie
umenn tabnuupr. Korna ctpoka Beopurtca B tabnuuy, CYB
COTIOCTAB/sIET KayK/bIA 3/1EMEHT B CIMCKE CTOAOLIOB C COOT-
BETCTBYIOIMM 3HAUYeHMeEM B criucke VALUES. IlepBoe 3Haue-
Hue B cricke VALUES COOTBETCTBYET NMEPBOMY YKa3aHHOMY
yMeHu cTonOLa, BTOpoe 3HaYeHne — BTOPOMY MMEHK U T.J,

/ HeAb3s BCTaBUTL OAHY W TY JKe 3antcb ABaX<Abl

Ecau Bbl nonpobyete NocAeAOBaTEAEHO BbINOAHUTL 00e Bep-
CMU NpUmepa, To 0bHapyXuTe, 4To BO BTOPOM CAyYae BO3-
HUKaeT OlWKBKAa, NOCKOAbKY KAMEHT € MAEHTUDUKATOPOM
1000000006 yxe cywectsyeT. Kak obeyxaanoch Ha ypoke 1,
NEPBUYHBIA KAKOY AOMKEH ObiTb YHMKanbHbIM, @ pa3 none
cust_id — 370 nepeuudHbIfA Katod, CYB/ He No3BOAWT BCTa-
BWTb ABE 3aMKCH C OAMHAKOBLIM WABHTUPUKATOPOM KAUEHTA.
To e camMoe KacaeTes U CAEAYIOULEro npumMepa. Ytobsl npote-
CTUPOBaTL aALTEPHATUBHbLIW BAPHUaHT MHCTPYKUMHM INSERT, He-
006Xx0AMMO CHayana YAaAWTb TOABKO YTO A0DaBAEHHYHD 3anuch
(kaK ByAET NOKa3aHOo B CAGAYIOLLEN TAaBe). )

[TockonbKy iMeHa CTONGLOB TIepeyMC/IeHb] B ABHOM BUJE,
3HaYeHMA, yKadaHHble B nIpeiokeHnyu VALUES, JOMKHBEI
COOTBETCTBOBATH MM B TOM )K€ CAMOM HOPSJKe, [IPUYEM OH
He 00s3aTe/IbHO [O/DKEH COBMAfaTh C MOPAJKOM CTOMO1[0B
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i peanpHoit Tabnuue. [IpenMyllecTBO JanHOro cnocoba 3a-
KKYAETCH B TOM, HTO JaKe €C/IM PACIIONOMEHNE CTOHGL\OB B
rabnuue u3MeHNTCs, MHCTPYKuysa INSERT Bce paBHO Oyaer
paboTaTh KOPPEKTHO.

Crenymoliasa MHCTpyKUMA INSERT 3anonHseT Bce cTonb-
1|l CTPOKM (KaK ¥ B [IpefbIiyLIeM IIPUMEPE), HO [Ie/IaeT 3TO B
spyrom nopsike. ITockonbky nmena cTonbLoB yKasbiBalOTCS
B ABHOM Buje, fobasnerye Oyner BbINOMHEHO NPaBUILHO.

Beop V

INSERT INTO Customers(cust_id,
cust contact,
cust_email,
cust_name,
cust_address,

cust_city,
cust_state,
cust_zip,
VALUES (1000000006,
NULL,
NULL,
'"Toy Land',

'123 Any Street'’,
'New York',

'NY',

11341,

; Bceraa ykasbiBaWTe CNUCOK CTOAGLOB

Kak npasuno, MHCTPYKUMA INSERT HE MCnoab3yetcs Des se-
HOrO yKa3aHWA CnMcka CToABLOB. Baaropapa 3TomMy NoBbilla-
€TCA BEPOATHOCTb TOTO, YTO Bbl CMOXETE YCNELWHO BhINOAHUTE
3anpoc, AaXe ecnu B TabAULE NPOU3ORAYT M3MEHEHUA.
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- P =4
“; }, AKKYpaTHO UCNOAL3YITE NpepAoXKeHUe VALUES

He3aBMCHMO OT CMHTAKCHCa MHCTPYKUMKM INSERT, B MPEAAO-
KEHUM VALUES AOAKHO COAEPXATLCH NPaBMALHOE KOAHUECTBO
3Ha4yeHWH. EcAM MMeHa cToAOLOB OTCYTCTBYIOT, AOAXHO ObITb
NPUBEAEHO 3Ha4YeHWe ANA Kaxaoro ctoabua tabauubl. Ecau
UMEHA CTOADLIOB yKa3aHbl, AOAKHO BbiTh 38AaHO 3HAYEeHWe
AR KaXAOTO CTOAGUA, BKAKOUEHHOIO B CMMCOK. Ecan uTo-TO
nponyweHo, ByaeT creHepuposaHo cooblieHue ob ownbixe, u
CTpOKa He BYAET BCTaBAeHa B TabAMLLY.

DobaBneHre YacTU CTPOKHU

Pexomenpgyemblii B npeabIgyLieM pasjene crocod ucnosb-
3oBaHuA MHCTpYkUMKM INSERT saxmiouaeTca B ABHOM yKasa-
HUM MMeH CTon6LOB Tabnuubl. [IpUMeHAA TaKOM CMHTAKCUC,
BbI TAKJKe N0/1y4aeTe BOSMOXKHOCTb IPONYCTUTh ONpeeieH-
Hble CTON6Lbl. ITO 03HAYAET, YTO Bbl BBOAMTE 3HAYEHWA /1A
OfIHMX CTONOLOB M MPOIMYyCKaeTe — AJIA APYTUX.

PaccmoTpuM crenyioLLil pumep.

Beoa V

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

VALUES (1000000006,

'"Toy Land',

'123 Any Street',
'New York',

'NY',

LT Y Ve

'USA') ;
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AHanus Vv

B mpuBeeHHOM paHee mpumepe I/ ABYX cTONOLOB —
ust_contact u cust_email — BBOZMINMCE 3HAYEHUS
HULL. OTo 03HayaeT, YTO HET NMPUYMH BKMAKYATbh JAHHbIE
cronbust B nHCTpyKuMio INSERT. [TosTomy paccMoTpeHHasn
4jlech MHCTPpYKUMA INSERT He BKAOYAeT yKasaHHbIe [Ba
cTon0La M 1Ba COOTBETCTBYIOLMX MM 3HAYEHW A,

" VQ
\!‘ i, Mponyck cTtonbuoB

CronBUbl MOXHO MCKAHOHETb W3 MHCTPYKUWKM INSERT, ecAn 310
ponyckaeTtca onpeaeneHuem Tabauupl. AoaxkHO cobaopaThen
OAHO M3 CABAYIOLLMX YCAOBMHA.

B Cronbeu, onpeaeneH Kak AONYCKaKLWMiA 3HavyeHMs NULL
(oTCyTCTBUE 3HAYEHWUR).

B B onpeaeaeHud ctonbua 3apaHo 3HavyeHue no ymoada-
HWI0. ITO 03HAYaeT, UTo, ECAM HE YKa3aHO HUKaKoe KOH-
KpetHoe 3HayeHwe, OyaeT WCMOoAb30BAHO 3HaYeHue no
YMOAHEHMIO, )

= r,:‘_;,
ll‘ %, Mponyck 06A3aTeAbHbIX 3HAYEHUN

EcAv Bbl nponyckaete ctonBel, AAS KOTOPOro He AOMYCKakoT-
cA 3Ha4yeHus NULL M He 3aaaHbl 3HAYEHWA N0 YMOAYEHMIO,
10 CYBA BblpacT coobuieHue 06 owmnbke, 1 cTpoka He Byaer
nobasneHa. J

Aob6aBAeHUe pe3yALTATOB 3anpoca

O6b14HO MHCTPYKUMsA INSERT cayskuT mas gobasneHus
CTPOKM B TaGNMuily ¢ MCONb30BAHMEM ABHO 3a[JaHHBIX 3HayYe-
uuit. Ho cymectsyer u gpyras ¢opma nHctpykumun INSERT,
KOTOPYI0 MOYKHO NIPUMEHATD A/ [0OaBIEHUA pe3y/nbTaToB
sampoca SELECT. Takas MHCTpyKUMs HasbiBaeTcs INSERT
SELECT. Kak IHOJ[CKasbIBA€T €€ HasBaHKe, OHa BBIMOJMHAET
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TO JK€ caMOe, 4YTO JlenaoT MHCTpyKuuu INSERT u SELECT o
OT/E/IbHOCTH,

Ilpepnonoxum, HeoOXomuMo 3aHecTm B Tabnuuy
Customers CHMCOK K/IMEHTOB M3 Apyroi Tabnuubl. Bmecto
TOr0 4TOOBI M3B/IEKATH IO OJHOI CTPOKE 1 3aTeM A00aB/IATH
KaKJIYI0 M3 HUX NOCPeNCTBOM MHCTpyKuyum INSERT, MoXxHO
crenarhb crefiyroliee,

/ MosicHeHWs K npumepy

B aTOM NpUMepe AaHHbIE UMMOPTUPYIOTCA 13 TabAMUbI CustNew
B Tabauuy Customers. CHa4aAa co3panTe 1 3anoAHKTE TabauLy
CustNew. Ee dopmar ponkeH BbiTb TAKUM Xe, Kak W Y TabauLbl
Customers, ONUCaHHOM B NpUACXKEHUM A. [pK 3anoAHEHKM Ta-
6AMLBI Custliew yOeauTeCk B TOM, UTO HE UCNOAL3YIOTCA 3HaYe-
HMHcust_id,mnopueymeCymemEyMTBTBGAHueCustomers
(MHCTPYKUMA INSERT 3aBEpLUMTCA HeyAaqden, eCAM 3HauyeHus
nepBHYHOrO KAtoYa ByayT NOBTOPATLCA). )

Beoa V

INSERT INTO Customers (cust_id,
cust_contact,
cust_email,
cust_name,
cust address,
cust_city,
cust_state,
cust_zip,
cust country)

SELECT cust id,

cust _contact,
cust_email,
cust_name,
cust address,
cust _city,
cust_state,
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cust_zip,
cust_country
FROM CustlNew;

AHaaus Vv

B aTom npumepe 1A MMIIOpTa BCEX AaHHDIX M3 TalO/IuLb
Custlew B Tabnuuy Customers NpHMEHAETCA MHCTPYKLMA
[NSERT SELECT. Bmecto TOro urto0bi Mepeyncisre 3Ha-
4eHMs, KOTOpble JO/DKHDBI ObITh p0obaBneHbl, MHCTPYKLS
SELECT usBiekaeT ux u3 Tabnuupl CustNew. Kaxibui croin-
Oell B MHCTPYKUMN SELECT cOOTBeTCTBYeT CTONOLY B CIM-
cke INSERT. CKo/bKO JKe CTPOK JJ00aBMT 3Ta MHCTPYKLMA?
Bce 3aBuCKT OT TOrO, CKONTHKO CTPOK COAEPXKUTCA B Tabnuie
CustNew. Eciu Tabmmua nycras, To HUKaKHe CTPOKM 100aB-
JieHbl He OyayT (1 Hukaxoe coobuenne o6 omnbke He OynerT
BBIZIAHO, NOCKO/IBKY NoA006Has onepanus gonycruMma). Ecin
JKe Tab/LA COlepXKUT JAHHBLE, TO BCe OHM Oy yT 06aBieHbl
B Tabnuuy Customers.

@ Mmena cToAOL0B B MHCTPYKUMKM INSERT SELECT

B pAaHHOM npumMepe paau NpocToThl ObiAKM MCNOAB30BaHbI OAM-
HaKOBbIE MMeHa CTOABLOB B MHCTPYKUMAX INSERT W SELECT.
OaHako 210 BoBce He obnzatenbHo. B ABMCTBUTEALHOCTH
CYBA Booblue He obpalugeT BHUMaHWA Ha UMeHa cTonbLoB,
BO3BPaLLAEMbIX UHCTPYKUMEH SELECT. OHa yuMuTbiBaeT AWlllb
MoAOXKeHWe CToAbUa, Tak YTo NepBbiid CTOABEL, B MHCTPYKLMM
SELECT (He3aBMCMMO OT MMeHu) BYAET UCMOAL30BEH ANS 3a8-
MOAHEHUA NEPBOTO yKazaHHOro cToAbua TabauLpbl M T.A. j

Mucrpykunus SELECT, ucnonb3yemas B 3arpoce INSERT
SELECT, moxkeT BK/IHOYATh Npeioxenne WHERE pis dmnb-
TPALMK JAHHBIX, KOTOPble JO/KHBL ObITh B00aB/IeH bl
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r AobGaBreHHE HECKOABKHX CTPOK

WMHCTPYKUMSA INSERT 0Obl4HO AOD@BASIET TOALKO OAHY CTPO-
Ky. 410661 A0BaBHTL HECKOABKO CTPOK, HY)HO BbINOAHWTL He-
CKOAbKO WMHCTPYKUMA INSERT. MCKAOHEHWE M3 3TOro npasu-
A8 — WHCTPYKUMA INSERT SELECT, KoTOpas MOXET 6biTb M-
noAb30BaHa AAA A0BABAEHUS MHOXECTBa CTPOK NOCPEACTBOM
OAHOrO 3anpoca: kakue Obl AaHHLIE HU BEPHYAG MHCTPYKLMA
SELECT, Bce OHM ByayT AoGaBaeHsl B Tabanly. j

KonupoBaHue AaQHHbIX U3 OAHOM
TabAuubl B APYIYIO

CymwectByet Apyroit cnocob nobGaBneHuA JaHHBIX, NPU
KOTOPOM MHCTpyKUuA INSERT BooOule He NpPUMEHAETCH.
YroOBl CKOIMPOBATb COLEPIKMMOE KaKoi-nnbo Tabnmubl B
HoBYyI0 Tabnuuy (KoTopas CO3/jaeTcA Ha /IETy), MOXKHO MC-
nonb3oBaTh MHCTpykuuio CREATE SELECT (mam SELECT
INTO B SQL Server).

7
f He nopaep)xuBaerca B Dh2

Db2 He nopaepXuBaeT MCMNOAbL30BaHUE MHCTPYKLUMW CREATE
SELECT onucaHHbIM 3AeCh cnocobom,

B ornnume or mHcTpykuuu INSERT SELECT, mocpen-
CTBOM KOTOPOI1 JaHHble J00aBNAKTCA B YKe CYLIECTBYIOLIYIO
Tabnuily, MHCTpykuua CREATE SELECT KOMMpYeT JaHHbIE B
HoBy0 Tabmuuy (u, B 3aBucumocty ot CYBJI, MoxeT nepesa-
mucath TabauLLy, €CIM OHA yie CYILeCTBYeT).

B cnepyouem npumepe neMOHCTPUPYETCA NPUMEHEHNE
MHCTPYKUMM CREATE SELECT.

Beoa V

CREATE TABLE CustCopy AS SELECT * FROM Customers;
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B SQL Server cuntakcuc Gyner Taknm.

Brop, V

SELECT * INTO CustCopy FROM Customers;

AHanuz Vv

Jra MHCTPYKUMA co3faeT HOBylo Tabmuuy CustCopy
1 KONMpyeT B Hee Bce cofepxkmmoe Tabmnupl Customers.
[TockonbKy npuMeHsaeTcs cuMHTakcuc SELECT *, Kaubui
cronber, Tabnuubl Customers GymeT BoccosgaH B Tabnuue
CustCopy (1 3anonHeH cOOTBETCTBYIOLKUM obpazom). Yro-
Obl CKONMPOBATb TOIBKO YaCTb IOCTYIMHbIX CTONOLIOB, ClIey-
eT ABHO YKa3aTbh NX MMEHA, a He UCII0/Ib30BaTh METACMMBOT *
(3BesgouKa).
ITpu ncnonb3oBanuy MHCTPYKUMK SELECT INTO Hy»KHO
obpallaTh BHUMAHME HA CIEYIOLINE HIOAHCDL
B Paspelraerca NpUMEHATb n100ble K/IKOYeBble CIOBA U
npeanoxkeHus HHCTpykuuyu SELECT, B/aoyas WHERE
u GROUP BY.

B g nobaBneHus JaHHbIX M3 HECKOMbKWX TabnuL MOK-
HO MCIIONb30BATh COeJMHEHMSA,

B JlaHHble MOXHO [J00aBUTH TONBKO B OfHY Tabmuiy
HE3aBMCHMO OT TOTO, M3 CKOJIbKUX Tabnuiy oHn Obuim
M3B/I€YEHBI,

@ CozaaHue Konui Tabauny,

WHeTpykuusa CREATE SELECT npeacTaBaset coboi npekpac-
HOE CPEACTBO CO3AAHMA KOMWI TabaML, AAS 3KCNEpPUMEHTOB
C HOBbIMKW MHCTPYKUMAMK SQL. Co3aaB Konuio, Bbl NOAYYWTE
BO3MOXHOCTb MPOTECTMPOBAaTL MHCTPYKUWK SQL Ha 3TOW KO-
nWK, @ He Ha Tabaulax peanbHoi 6asbl AGHHLIX. )




212 Ypox 15

f DonoAHUTEABHBIE MPUMEDBI

ECAM XOTWTE YBUAETb APYTME MPUMEPbl MCNOAL3OBAHUA WH-
CTPYKUMM INSERT, O3HAKOMBLTECH CO CUEHAPUAMM 3anoAHe-
HKs Ta6AKL, ONUCAHHBLIMK B NPUADKEHUHM A,

Pe3iome

Ha sTOM ypoke Bbl Hayuminch 100aBifaTh CTPOKM B Ta-
O6nuuy 6asbl JaHHBIX. Bbl O3HAKOMMIMCh C HECKOMbKHMMM
cnocofamy NpUMEHEHMA MHCTPYKUmMu INSERT M y3Hanw,
[0YeMY JKelaTe/IbHO B ABHOM B /i€ YKa3bIBaTb MMeHa CTONO-
1,0B. BbI Takoke HAyYM/IMCh NPUMEHATb MHCTPYKUMI0 INSERT
SELECT mist uMNnopTa CTPOK M3 Apyroit Tabnmibl 1 MHCTPYK-
1o SELECT INTO — pisi 9KCOpPTa CTPOK B HOBYIO TaONuiLy.
Ha cnepyiotem ypoke OyieT MOKa3aHO, KaK C IIOMOLIBIO MH-
cTpykumit UPDATE u DELETE 0OHOBNATD U YjansTh CTPOKM.

YnpaxHeHusa

1. Ho6asbre camoro cebs B Tabnuuy Customers c¢ mo-
MOLLbI0 MHCTPyKUMY INSERT, YKkaKiTe B ABHOM BHUJIe
Bce jo0apngemMbie cTONOLBI, HO TOMBKO TeE, /IS KOTO-
PBIX ITPEOCTAB/AETCA 3HAUYEHIE.

2. Cospaite pesepBHble KOMMU Tabnun Orders wu
OrderItems.
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O6noBAGHME M YAANCHHUE
AQHHbIX

Ha amom ypoxe vl y3Haeme o mom, KaK npuUMeHAy iH-
cmpykyuu UPDATE 1 DELETE 0ns 00H06AeHUA U YOAACHUA
sanuceil 8 mabnuyax.

O6HOoBAEGHUE AAHHBIX

Ilna o6HOBIEHNA JAHHBIX KaKoM-/M1b60 Tabnuiibl npegHa-
3HayeHa MHCTpyKuua UPDATE, KOTOPY MOYHO MCIIOMb30-
BaTh ABYMA criocobamit:

¥ 0OHOB/IEHNE ONPE/E/IEHHBIX CTPOK B TaONMLLE;
®  oGHOB/IEHNE BCEX CTPOK B Tabnule.

Mpl paccmoTpum 06a cioco6a.

= ?,4_:-.
!l‘ i, He 3abbiBaiiTe yKa3blBaTh NpearoKeHHe WHERE

MNpUMEHATL MHCTPYKUMIO UPDATE cAaeayeT ¢ ocoboR ocTopox-
HOCTBIO, MOTOMY UTO MOXHO Mo owKuBKe 0BHOBKTL BCE CTPOKH
Tabauubl. MpoynTaiite Beck pasaen, NOCBALLEHHbIH MHCTPYK-
UMK UPDATE, NMPeXAEe Uem HauyuHaTb CO3AaBaTbk COOTBETCTBY-
fOLLLME 3anpochl.

A

@ UHeTpyKuMa UPDATE U 6€30NacHOCTb CUCTEMbI

AR BbINOAHEHUA WHCTPYKUKMW UPDATE B KAMEHT-CEPBEpPHON
CYBA moryT notpeBosatsen ocobble npasa pocTyna. Mpexae
4em NPUMEHATL MHCTPYKLMIO, YOEAHTECH B TOM, UTO Y BAC €CTh
Ha 370 npaso.
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Muctpykumsa UPDATE oueHb npoctas. OHa cocTouT M3
TpeX OCHOBHBIX YaCTel:

B yMs TabnnLbl, IoesKaleil 0OHOBIEHNIO;
B jymeHa cTONOLIOB U MX HOBBIE 3HAYEHWS;

B ycroBus GUABTPALIMH, ONPENeNsIoLine, KaKie MMeHHO
CTPOKH JHO/IKHBI ObITH OOHOB/EHEL

PaccmoTpum mpoctoit npumep. JonycTum, y KameHTa
1000000005 noABmICA aApec 21eKTPOHHOMN TOYThHI, 103TO-
MY €ro 3amuch HY»KHO 00HOBHUTD. Takoe OOHOB/IEHNE MOXKHO
BBITMTOTHUTH [OCPEACTBOM CIeyIolelt MHCTPYKLIMHA.

Beoa V

UPDATE Customers
SET cust email = 'kim@thetoystore.com'
WHERE cust_id = 1000000005;

Uncrpyxums UPDATE Bcerjja HauMHAeTCsA ¢ MUMeHU Tabmm-
bl, of/exauleit 06HoBNeHMI0. B HalleM mpuMmepe 3TO Ta-
6nuua Customers. 3aTeMm uper npepioxenue SET, B KOTO-
pPOM yKa3bIBaeTCsi HOBOe 3HayeHue ctonbua. B janHoM cy-
yae o6HOB/AETCA 3HAYeHne ctonbua cust _email:

SET cust email = 'kim@thetoystore.com'

[Tocnegumm upeT npepnoxenne WHERE, KoTopoe c000-
waer CYB]I, xakaa crpoka nopnexuT oOHoseHu0, [Tpu oT-
cyrcreum Takoro npepnoxxerns CYB]] o6noBut Bce cTpokn
Tabmuupl Customers, BBelsA B HMX HOBBIA (MpHyeM OfMH U
TOT JKe!) aipec 9/IEKTPOHHON TOUTEL, A 3T, KOHEUHO JKe, He
TO, YTO HAM HYXKHO.

IIns o6HOBNEH M HECKONMBKUX CTONOLIOB HEOOXOMM MHOM
CMHTaKCHC.
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BeoA V

UPDATE Customers

SET cust_contact = 'Sam Roberts',
cust_email = 'samftoyland.com'

WHERE cust_id = 1000000006;

B 310M Citydae MCIronb3yeTcs TONbKO OJHO MPejIoKeHue
SET, a kaxkas napa “cronbelr] — 3HayeHHe OTHENACTCSH 3a-
nAToi (nmocne 3aBepluaioliel Mapbl 3anATas He CTABUTCA).
B Hawem npumepe oba cronbua, cust _contact m cust_
email, 6yayr o6HOBREHB! st KnnenTa 1000000006.

@ Mcnonb3oBaHKe NOA3aNPOCOB B MHCTPYKUMMK
UPDATE

B uHCTpyKUMAX UPDATE MoryT ObiTb MCNOAb30BaHbl NOA-
3anpockl, UTo AAeT BO3MOXHOCTL 0OHOBASATL CTOABLLI AAHHbI-
MH, M3BAEUEHHBLIMW MOCPEACTBOM WMHCTPYKUMKW SELECT (cm.
ypok 11). )

@ MpeanoeHue FROM

HekoTtopble CYBA NOAAEPKUBAIOT NPeArOXEeHWEe FROM B WMH-
CTPYKUMKU UPDATE. OHO MOXET BbITh MCNOAL30BaAHO AAA OBHOB-
AEHWA CTPOK OAHOW TabAMUB! AAHHEIMK M3 Apyroid. OBpaTnTech
K AOKYMeHTaUMK cBoell CYBA M BLIACHUTE, NOAAEPKUBAET AW
OHa TaKYH BO3MOXHOCTb.

=

YT006bI yIamuTh 3HAYEHKE M3 CTONOLIA, MOYKHO IIPHCBOUTD
eMy 3HaueHue NULL (Tpu yCloBMM, YTO Onpefenexme Tabmu-
11bl IO3BO/IAET BBOAUTD B Hee 3HadeHMA NULL). DTO MOXKHO
Clenathb crefymouum obpasom.
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Beoa

UPDATE Customers
SET cust email = NULL
WHERE cust_id = 1000000005;

3nech Kmouenoe ¢10Bo NULL MCHONb3yeTCs 1A yhane-
HMA 3HayeHMA n3 cronbua cust _email. 3TO COBCEM He TO
Ke caMmoe, 4TO 3anuch mycroit crpoxu. Cama no cebe mycras
CTpOKa (3ammceiBaeTcs Kak ' ') ABIAETCA 3Ha4YEHMEM, TOTAA
Kak NULL yKasbIBaeT Ha OTCYTCTBHE Kakoro-aubo sHaueHms,

YpaneHue paHHbIX

Jlns ypanenus jaHHBIX M3 TabnMLbl NpejHa3HauYeHa MH-
crpykuua DELETE. Ee MOXHO MCIONb30BaTh JABYMs CIIOCO-
Gamu:

B Ui yfla/leHns Ofpefie/IeHHbIX CTPOK M3 TabmuLbl;
B A ynasieHus BeeX CTPOK U3 TaO/muLbl.

Mpbl paccmoTpum 06a cnocoba.

- ?’-3
'.l‘ i, He 3abbiBaiiTe yKa3biBaTk NpeaaoKeHUe WHERE

NPUMEHATL MHCTPYKUMIO DELETE caeayeT ¢ 0cob0i 0CTOPOX-
HOCTBHO, NOTOMY HTO MOXHO MO OLWKMBKE YAaAWTL BCE CTPOKM Ta-
B6auLbl. MpouKUTaiTE BECh Pasaen, NOCBALLEHHbLIA MHCTPYKLMK
DELETE, npexae 4yem HauyuHaTb CO3AaBATb COOTBETCTBYHLLIHWE
3anpockl. )

@ UHcTpyKuusa DELETE U 6e30NacHOCTb CUCTEMBI

AN BbINOAHEHUA MHCTPYKUMKM DELETE B KAMEHT-CEPBEpHOWM
CYBA moryT notpebGoBaTbea ocobble npasa aoctyna. Mpexae
yem NPUMEHATE HHCTPYKUMID, yBeAWTECH B TOM, YTO Y Bac ecth
Ha 3T0 NpaBo. w,
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Bpinte yrke roBOpMIOCh O TOM, MHCTPYKUMA UPDATE O4eHb
npocras. K cuacTbio, MHCTpyKumsa DELETE elle npotiie.

Cnepyiouiaa MHCTPYKUMA YAaA€T OAHY CTPOKY M3 Tabmu-
1ol Customers.

Beop V

DELETE FROM Customers
WHERE cust_id = 1000000006;

B npennokenny DELETE FROM ykaablBaeTcss ums Tabmu-
1bl, M3 KOTOpOIl ymanaioTcsa naHHble. IIpepnokenne WHERE
dunbTpyeT cTpoku, onpeaends, Kakue M3 HUX JIO/KHBI OBITH
yharneHsl. B Hauiem rpumepe yaanfaeTcs CTPoKa, OTHOCALAACA
K KmuenTy 1000000006, Ecnm 6ur npepioskerne WHERE 6b110
NPONYLIEHO, UHCTPYKLMA yfiaiua Obl Bce CTPOKHM M3 TaBMMLIbI.

; Hayuurteck paboraTb C BHEWWHMMMU KAKOUAMMU

Ha ypoke 12 Bbl 03HAKOMWAKCH C KOHUEMNLMEH COBAMHEHWIA W y3-
HaAu, UTo B 06beAnHAEMbIX TabAULAX AOAKHBI BbiTb 0BLLIME NoAS.
Ho moxxHo 3actaBuTe CYBA co3paBaTh CBA3M MeXAy Tabaulamu ¢
MOMOLLBIO BHELHKMX KAOUEH (MpUMEPbI MX ONpeAeAeHUid coaep-
Katea B NPUAOKEHUH A). Koraa MmetoTes BHeLWHKe KAatour, CYBA
MCMNOAL3YET WX, UTOBbl rapaHTMPOBaTh CChINOYHYH UEAOCTHOCTb
6a3bl paHHbIX. Hanpumep, ecad nonbitatees A0BaBUTL HOBbINH
ToBap B Tabnunuy Product s, yka3as HEM3BECTHbIM UAEHTUdUKE-
TOp nocrasimka, CYBA He No3BOAMT 3TOT0 CAEAATb, NMOCKOABbKY
cronBel vend id npeacTaBaser coboil BHELLHHIA KAKOY AAA Ta-
BAMLEI Vendors. Bbl CNpocKTe, KaKoe OTHOLUEHWE BCe 3T0 MMEeeT
K MHCTPYKUMK DELETE? MoAOXMUTEARHEIM NOBOYHLIM 3dbeKrTom
MCNOAL30BaHKA BHELLHMX KAOUEH AR NOAAEPKAHWA CCbIAOYHOH
LEADCTHOCTH CTaHOBUTCA To, YyTo CYBA 06bI4HO 3anpeluaer yaa-
AEHWE CTPOK, KOTopble 0DecneyrBaloT KOPPEKTHOCTL OTHOLLEHUH
Mexay Tabavuamu. Hanpumep, ecamn NONLITATLCS YAGAUTE M3 Ta-
6AMUBI Products TOBap, YKa3aHHbIH B CYLLECTBYHOLLMX 3aKa3ax
B Tabavue Orderltems, TO MHCTPYKUMA DELETE 3aBepluMTcs
Heyaadel, 1 ByaeT BblaaHo coobulerue 06 olwubke. 3To Beckan
NPUYKHE AR TOTO, YTOBBI BCErAA ONPEABAATD BHELLHWE KAKOUM, P
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@ Karoueeoe cAnoBo FROM

B HekoTopbix CYBA KAKOueBoe cAoBO FROM NOcAe MHCTPYKLUMK
DELETE Heoba3aTteAbHoe. OAHAKO XOPOLWeN NPaKkTUKOW CuM-
TaeTCA YKasaHWe 3Toro KAKUYEeBoro CAOBa AaXe B TeX cAy4anx,
KOraa oHO He Tpebyertca. MocTynan Takum obpa3om, Bkl obec-
neyuTe NepeHoCHMOCTh KoAa MeXAY padHbiMi CYBA. )

B MHCTpyKuunu DELETE Henb3s 3ajaBaTh HM UMEHA cronb-
0B, Hit MeTacuMBO/bL. OHa yfa/afeT CTPOKM LeIMKOM, a He
otgenbHble ctonbupl [Ins ynanenns KoHKpeTHOro ctonbia
ClefyeT MCIIONb30BaTh MHCTPYKLM0 UPDATE,

/ Coaepxxumoe Tabauu, HO HE caMU TabAMLbI

UHCTPYKUMA DELETE yAGAAET M3 TabAULbI OTAEALHLIE CTPOKH
WAW A2)KE BCE CTROKM 338 OAMH pas, HO OHa HUKOTAG He yAanAeT
camy TabanLly.

@ Bonee 6blcTpoe yaaneHue

EcAM HEOBXOAMMO YAAAUTL BCE CTPOKM M3 TaBAWLIBI, HE UCMOAB-
3YWTE MHCTPYKUMIO DELETE. AAR 3TOr0 CYLLECTBYET MHCTPYKLMA
TRUNCATE TABLE, KOTOpPana AEAAET TO e camoe, HO ropaspo
6bicTpee (NOTOMY UTO M3MEHEHUA AaHHbLIX HE PETUCTPUPYHOTCS
B xypHane CYBA). )

CoBeTbl N0 06HOBAEHUIO U YAAAEHUIO
AaHHBIX

Bce nncrpykumn UPDATE m DELETE, pacCMOTpeHHbIE B
NpenbIoyLUX pasfenax, COMPOBOXIAMKCH TPEeNNIOKeHIeM
WHERE, M Ha TO ecTb Beckad NIpuuyHa., Eciyu mpomycTuTh
npepnoxerne WHERE, To MHCTpykumaA OyAeT MpMMeHeHa Mo
OTHOLIEHHIO KO BCeM CTPOKaM Tabnuupl. Jpyrumu cnosamu,
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C¢CIM BBIMOMHUTD MHCTpYKUMio UPDATE 6e3 npeiokeHus
WHERE, TO KaJias cTpoka Tabnuuel OyzeT 3aMeHeHa HOBBIMMU
sHAaYe HUAMIM, AHaIOTHYHBIM 06133.301\-’1, €C/IM BBIITOJIHUTD MH-
crpykumio DELETE 6e3 npennoxerus WHERE, Gyner ynaneso
ice CoflepIKnMoe TabnMnIIbL.

Hixe fanel pexoMeHzaum, KOTOPBIM CeayeT O0/bLIHH-
CTBO pa3paboTuuKoB 6Ga3 JaHHBIX.

Huxorga He BpIMOMHANTE MHCTPYKUMI0 UPDATE uan
DELETE Oes npegnokenna WHERE, ecin TONBKO He XO-
THTe OGHOBUTH MN YAAMUTD KOKAYI0 CTPOKY Tab/IHLIBL.

Y6enuTech B TOM, 4TO KaskIasa TabaMLa UMeeT NepBiy-
HBII K104 (CM. YpoK 12, ecny 3a0blin, YTO 3TO Takoe),
¥ MCTIONDB3YIiTe ero B npeiokeHun WHERE npu mo6oi
BO3SMOXKHOCTH. (MOXHO yKa3plBaTb OT/I€NbHbIE Mep-
BMUHBIE K/II0UM, HECKOIBKO 3HAYEHU I M/IH JUANA30HbL
3HAYEHMIL.)

Ilpexpe 4yem MCNONb3OBATh npeanoxkenne WHERE c
UHCTpYyKLMelH UPDATE unn DELETE, cHavana npoBepb-
Te ero ¢ MHCTpyKuueit SELECT u yGeiuTech B TOM, 4TO
OHO TIpaBMIbHO GUNBTPYeT 3amucu. Beerpa ecTs puck
1o our1bKe 3anucarh HeNpaBUIbHOE YCIIOBME.

Vcnonsayiite BHemHue kmoun, 4yTobsl CYB]l He no-
3BONANA YAANATh CTPOKM, [JIl KOTOPBIX B APYrMX Ta-
Onu1ax MMEIOTCA CBA3AHHbIE C HUMI IaHHBIE.

Hekoropsie CYB]I nosponaiwT agmMuuanctpatopam 6a3
[laHHBIX YCTAaHABIMBATh OrPAHNYEHMS, TPENATCTBYIO-
1Me BLITONHEHWI0 MHCTPYKIMit UPDATE uau DELETE
Oes npepioskenns WHERE. Ecnn sama CYB]] noaznep-
KUBAeT TaKyK BO3MOXKHOCTb, He peHebperaiiTe elo.

[TomnuTe 0 TOoM, uTO B SQL HeT KHOMKM oTMeHbl. Bynb-
T€ O4Ye€Hb BHMMATENbHbI, BBITOJHAA MHCTpyKuun UPDATE
¥ DELETE, MHaue MOXKHO BZPYT OOHApPYXXHUTE, UTO Y/a/leHbl
unn 06HOB/IEHBI He Te JaHHbIE.
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Pesome

Ha atom ypoke BbI y3Hanmm, Kax MCIONB30BATH MHCTPYK-
uyuy UPDATE y DELETE a4 oOHOBNEHMA U yAaneHnA Tabny-
HbIX AaHHBIX, Bbl 03HAKOMM/INCH C CHHTAKCHCOM KaXK[0i U3
3THX MHCTPYKLUMH, @ TAKXe C PUCKaMM, KOTOPbIMH YPEBATO
UX IpKMeHeHue. Bbl Takke y3Hamu, MoYeMy HaCTONBKO BajK-
HO YKa3blBaTb npemioykenue WHERE B MHCTpyKUuAX UPDATE
u DELETE, M M3y4M/IH OCHOBHBIE TIPaBM/IA, KOTOPbIM Heobxo-
AUMO C/IefloBaTh, YTOOBI [0 HEOCTOPONCHOCTH He MOBPENMTh
JIAHHBIE.

YnpaxHeHus

1. A66pesmarypst wraros CIUA JO/DKHED 3aMMCHIBATE-
cA nponucHeIMM OykBamu. Hanuummre MHCTPYKLIMIO
SQL, koropas obHOBNAET BCE afpeca, OTHOCALIMECA
k CIIIA, 4ToOBI Kax WITaT mocrabmuka (nome vend
state Tabnuubl Vendors), Tak M IITAT KAUEHTa (11071€
cust state TaGnuupl Customers) Gbiam 3anmcaHbl
B BEPXHEM PErucTpe.

2. Bynpaxxuenunu 1 Ha nmpenbIyLIEM YPOKe BBl f06aBUIN
camoro cebs B Tabmuiy Customers. Tenepb ymanute
cBom 3amuchk. He 3a6y/ibTe MCTIONB30BATH MPEJIIONKE-
Hiue WHERE (npenBapuTeNbHO NPOTECTHPOBAB €ro ¢
NOMOILIbID MHCTPYKIMHK SELECT, npex/ie 4eM BbIIo/-
HATb MHCTPYKLMIo DELETE), MHaye Bbl pUCKYeTe yzia-
JIUTDh BCEX KNUEHTOB!
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Co3paHmne Tabauy,
u pabdbora ¢ HUMMK

Ha amom YpoKe bl 03HAKOMUINECH € OCHOBHbIMU npasuna-
MU L'GB@'(IHHH, HU3IMEHEHUA U yaﬂﬂ(?HHH I?'l(lé)"l”l;.

Cos3paHue Tabau,

SQL npumeHseTca He TOMBKO A1 paboTbl ¢ TAOMMYHBIMU
JIAHHBIMH, HO M [I/IA1 BLINOTHEHMUA BCeX omepaumii ¢ 6asamu
JIAHHBIX, BK/II0Yas cOo3/janne u MofmnuKaumuio tabnmi.

Ectb nBa ciocoba cospanusa taGmui.

8 BonbumHcTso CYBI copepuT MHCTPYMEHTDI ajiMu-
HUCTPUPOBAHMUSA, KOTOPbIE MOXHO IPUMEHATD [/1A NH-
TePaKTUBHOrO CO3faHuA TabnuI, u ynpasieHus UMMU.

B C tabnuuaMu MOXHO Takxke paboTaTh MOCPEICTBOM

nHcTpykumi SQL.

s cospnanms Tabnuy porpaMMHbIM ciocoOoM IpefHa-
3HaueHa MHCTPpYKuuA CREATE TABLE, CTOUT OTMETUTD, YTO,
KOT/I2 Bbl [IPMMeHAETE UHTEPAKTHBHbIE MHCTPYMEHTbI, B Jlefi-
CTBUTEIBHOCTY BCA PabOTa BBHITONHAETCA MHCTPYKIMAMY
SQL. Ho Bam He mpuxopmrca mMcath ux, nockonbky CYB]L
CO3/laeT M BBIMOJHAET MX He3aMeTHO Ji/isA Bac (To JKe camoe
CrpaBef/IMBo i /1 IIPOLEAYPbl M3MEHEHMA CYLIECTBYIOLMX
Tabnuir).

[TorHOe paccMOTpeHMe BCEX ITapaMeTPOB, PMMEHAEMBbIX
Ipy cospaHmy Tabnull, He BXOAUT B 3aJjaui JAHHOTO YPOKa,
Mbl pacCMOTPMM TOJIBKO OCHOBBI. 3a JJONIO/IHMTEIBHON MH-
dopmanmest obpatutecs K rokymentanuu ceoeit CYB]I.
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R F =5
l\‘ %, PasAMuMA B CUHTaKcHce

TO4HbIA CUHTAKCHC UHCTPYKUKMKU CREATE TABLE MOXET HEMHO-
ro OTAMYaTheA B pasanyHbix CYBA. ObazarensHo obpaTtHTECh K
AOKYMeHTauuK ceoeid CYBA 3a AONOAHWTEABHOW MHGOpMaL K-
€l W BbIACHWUTE, KAKOM CHMHTAKCKUC M KaKWe BO3MOXHOCTH OHa
NoOAAEPKIMBAET.

A

r/ Mpumepsl A KOHKpeTHBIX CYBA,

Mpumepb! MHCTPYKUMIA CREATE TABLE AAR KOHKpeTHbIX CYBA
COAEPXATCA B CUEHapWsaX CO3AaHMA AEMOHCTPaUMOHHbBIX
TabAWL, PACCMOTPEHHbIX B NPUACXKEHKH A, j

Co3paHue npocTon TabAnLbI
Yrtobel co3gaTh TAGMMLY C [OMOLUBI0 MHCTPYKIMK
CREATE TABLE, He06X0MMO yKa3arh CNeAylolMe JaHHbIe:
B JiMs1 HOBOJ Tabnmibl;

B jMeHa U OmpeiefieHna CTonOnoB Tabnuiibl, pasfeneH-
Hble 3ATATHIMI;

® g gexoropeix CYB]l Takxe Tpebyercsa, urobbr Oburo
yKasaHO pacrnonoxense Tabmuipl (T.e. B KaKO#H KOH-
kpeTHO 6a3e JaHHBIX OHa CO3/IAETCA).

Crepyiowas MHCTpyKUus cospaer Tabnuuy Products,
MCTIONb3YEMYI0 B TPUMEpPaX KHUTH.
Beoa V

CREATE TABLE Products
(

prod_id CHAR(10) NOT NULL,
Vend_id CHAR(10) NOT NULL,
prod_name CHAR (254) NOT NULL,

prod price DECIMAL (8, 2) NOT NULL,
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prod desc VARCHAR (1000) NULL

I:

Ananus Vv

Kax Bugute, nms TabnuLibl yKasbIBAETCA CPa3y ke I10cye
KH4YeBbIX COB CREATE TABLE. Onpepenexue Tab/mibl
(Bkrouaoee Bce ee ctonbupl) GepeTca B KpyT/ble CKOOKIL.
Onpepenennsa ctonbLoB pasfenaoTca sanaTeiMu. Cosjiapae-
Mas B JAaHHOM NpuMepe Tabnnua COCTOUT U3 AT CTONGL0B.
Onpepgenenne Kaxgoro cronlua HayMHAETCH C ero MMEHU
(koTOpOe HOMKHO OBITH YHMKANbHBIM B Mpejenax AaHHO
TabAMLBI), @ 32 HUM YKa3blBaeTcA THI AaHHBIX. (O6parurech
K YPOKY 1, yTo0BI BCITIOMHMTD, YTO TAKOE THUIIBI IAHHBIX, Kpo-
Me TOro, B IpuIMKeH B npuBejeH rnepedeHb OCHOBHBIX
TUNOB AaHHbIX B SQL.) MHCTpyKIMA B 11EN10M 3aKaHYMBACTCA
TOYKON C 3AATON, KOTOPad CTABMTCA IOC/e 3aKpPblBAIOILEN
KPYT710/ CKOOKM.

Panee yyke roBOpMIOCH O TOM, YTO CMHTQKCUC MHCTPYK-
uuyu CREATE TABLE saBucut ot CYDBJl, u ganHbIil npumep
HarAAHO AeMoHCTpupyeT 3T10. B OGonbumnctee CYB]l nn-
cTpykuus 6yner paboraTh B npuBefieHHOI Gopme, HO B Db2
3HaueHue NULL JO/DKHO ObITD yla/eHO U3 NOC/IeIHEero cTonb-
ua. VIMeHHO MO3TOMY NPHUILNIOCh MCIIO/NIb30BATh Pas/INIHble
cueHapum cosganna Tabnuy ansa kaxpoi CYBI (kak o0bac-
HAETCSA B IPUIOYKEHHM A).

@ 3ameHa cyLecTBYIOLWMX Tabauu,

Korpa Bbl coapaete HoByHo TabauLy, ykasblBaeMoe BaMKi UMA
He AOAXHO CyllecTBoBaTh B Hase paHHbIX, MHaue GyaeT Bbl-
AaHo coobuweHue 06 owwnbke. Ytobbl M3bexats caydainHoi
nepezanucu, CYBA Tpebyet, utobbl Bbl BHAYaAe BPYYHYO yAa-
AMAKM TabAMLY (NOAPOBHOCTH OnNMCaHbl Aasee), a 3aTemM BHOBb
CO3A2AM €€, @ He NPOCTO Nepesanucand. )
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@ GopmaTUpoBaHWe HHCTPYKUMK

MomHKuTE 0 ToM, YTO NPOGEAsl MTHOPHUPYIOTCH MHCTPYKUMAMM
SQL. MHCTPYyKUMIO MOXHO BBECTM B OAHOM ANMHHOWM CTpOKE
AW pa3buTb ee Ha HEeCKOALKO CTPOK — pesyAsTar OYAET oa-
HUM M TEM Xe. 3T0 NO3BOASET GpOpMaTHPOBaTh AMCTMHIKM SQL
TaK, Kak Bam ypnobHo. [loKkasaHHan Bbille MHCTPYKUMA CREATE
TABLE — xopowwui npumep ¢opmartiposarma SQL-3anpoca.
Koa pa3but Ha HeckoAbKO CTPOK, @ OnpeaeneHWA cToABLoB
BbIpPOBHEHbI Npoberamu aan yaobCTBa YTEHMA M PeAaKTUMPO-
BaHKA. DopmaTtupoBaTk MHCTPYKUKMK SQL noaoBHbLIM 06pasom
HeobA3aTenbHO, HO BCE e HaCTOATeAbHO DEKOMEHAYeTCS. )

PaboTa co 3HayeHuamK NULL

Ha ypoke 4 pacckasbiBanoch O TOM, 4TO TakOe 3HA4eHHE
NULL. Ono 1oppasymeBaeT, YTO B CTONOLE HE CONEPHMT-
ca Hukakoro sHadenud. Cronfel, B KOTOPOM JONYCKAKTCA
3HaueHud NULL, nosBonser fo0aBinsATh B Tabauiy CTPOKH, B
KOTOPBIX He IMpPEfyCMOTPEHO 3HAYeHue [JIA JAaHHOro cTonb-
ua. Cronbel;, B KOTOPOM He [JOMyCKaTca 3HadeHusa NULL, He
HOJJIEP’)KMBAET CTPOKM C OTCYTCTBYIOLMM 3HadeHneM. JIpyru-
MM CTIOBAMU, /1A 3TOrO CTONOLA Beersja notpebyeTcs BBOGHUTE
KaKoe-TO 3HayeHye npu fobasneHny miyn 0OHOBNIEHNY CTPOK.

Kakppiin cronbey tabmuipl MoykeT ObITb nHOO yCTBbIM
(NULL), mn6o He mycteiM (NOT NULL), M 9TO ero COCTOsHIE
OrOBapMBAETCA B ONpenesieHny TabNMMLBl Ha STalle ee co3fa-
Hus. PaccmoTrpnm cnepyromnii npumep.

Beop V

CREATE TABLE Orders

{
order num INTEGER NOT NULL,
Orderidate DATETIME NOT NULL,
cust_id CHAR (10) NOT NULL

)i
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AHanus Vv

C nomoupl0 3TOM MHCTPYKLMM co3paeTca Tabnumiia
Urders, UCTIONb3yeMas B NpuMepax KHuru. Tabmuua cocro-
1T U3 Tpex cTon0L0B: HOMEP ¥ 1aTa 3aKa3a, a TAKIKe UJIeHTH-
(pukarop kamenTa. Bce Tpu cronbua HeoOXOAMMBI, 1 KasK/blil
13 HUX copiepuT cretudukanmnio NOT NULL, kotopas GymeT
I1PenATCTBOBATD JOOaB/IeHNI0 B TaONMIy CTONOLOB C OTCYT-
CTBYIOLIMM 3HaueHueM. [Ipu mombiTke JOOABIEHMA TAKOro
cronbua GyzeT BbigaHo coobuierue 06 omnbxe, u fo6aBuTh
HEITOIHYIO 3a1MCh He YJIaCTCA.

B cnepywouem npumepe cospaerca Tabnuua, B KOTOPOit
MoryT OpITh TR0 b 000MX THIIOB: NULL 1 NOT NULL.

Beop, V

CREATE TABLE Vendors
{

vend id CHAR(10)  NOT NULL,
vend name CHAR(50) NOT NULL,
vend address CHAR (50) 7
vend city CHAR (50) 3
vend state CHAR (5) ’
vend zip CHAR(10) :

vend_country  CHAR(50)
)i

AHanns

C nomoubl0 3TOM HMHCTPYKLMM CO3jjaeTcss Tabnmua
Vendors, Takxe yucronbayemas B npumepax kuuru. Cron6-
bl C MAEHTOUKATOPOM M MMEHEM IOCTaBLiMKa HeoOXoamu-
MEL, I03TOMY 006a OHM onpefeneHbl kak NOT NULL (T.e. He
ponyckawiue sHayeHuit NULL). [late ocrambHbix cron6-
L[OB TONYCKatT 3HavyeHusa NULL, moaToMmy A HUX HE yKa-
3aHa cneun@ukauua NOT NULL, 3naueHue NULL NpMHATO
10 YMONTYaHUIO, ¥ B OTCYTCTBUE crienndukanyuy NOT NULL
npeprnonaraeTcs, 4To 3HadeHus NULL gonycTuMeL.
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= Pg_:-.
l.l‘ L, YkasaHWe 3HaYeHus NULL

Bo mHorux CYBA otcytctBMe cneundukaumm NOT NULL Tpak-
TyeTcA Kak NULL. Ho 510 He Bcerpa Tak. B Hekotopbix CYBA
HaAMYME KAKYEBOro choBa NULL 06A3aTenbHo, U ECAM OHO He
yKasaHo, To reHepupyeTca coobuleHue ob owubke. Obpatu-
Tech K AOKyMeHTauuKn ceoei CYBA, ytobbl noayuyuTs MHbOpPMa-
LUMIO O CUHTAKCHCE AGHHOM MHCTPYKLUMMK. ¥

@ MepBrYHbIE KAKOYU U 3HAUYEHUA NULL

Ha ypoke 1 roBOpMAOCE O TOM, UTO NEPBHUHLIE KAKOUM — 3TO
cTonBLUbl, 3HAYEHWA KOTOPbIX YHMKaAbHbIM 0Bpa3zom MAEHTH-
GULMPYIOT KaxAaylo CTPOKY Tabauubl. CToABUBI, AONyCKatoLMe
OTCYTCTBME 3HAYEHWIA, HE MOryT MCNOAL30BAaTLCH B KauecTse
YHUKaAbHBIX MAEHTMOUKATOPOB. Py

)
ll‘ k., Yto TaKoe NULL?

He nyTaitte 3HaueHMA NULL C NyCTbIMM CTPOKaMM. NULL 03Ha-
yaeT OTCYTCTBME 3HaUYeHWs; 310 He MycTan CTpoKa. ECAW yKa-
3aTb B KoAe ' ' (ABE OAMHAPHBLIE KaBblUK{, MEXAY KOTOPLIMK
HWYErO HET), TO 3T0 3HA4YEHUe MOXHO ByAET BBECTH B CTOADEL,
TMRa NOT NULL. lMycTas cTpoka NpeAcTaBAfAeT cobo AOMYCTH-
MOE 3HaYeHWE; OHa He CAYXMWT YKasaHUem Ha OTCyTCTBME 3Ha-
yeHWA. 3HaueHWA NULL 3aAa0TCA TOABKO MOCPEACTBOM KAKO-
4eBOro cAoBa NULL, HO He NYCTbIMHU CTPOKaMM. J

OnpepeneHue 3HAUYEHUIN N0 YMOAYAHUIO

SQL nosponAeT onpefensATb 3HAYEHMA MO YMO/T4aHMUIO,
KOTOpble BYyT MCIONb30BaHbl B TOM CiTy4ae, eciu npu Jo-
OaBneHMM CTPOKM 3HAYEHME OIHOTO M3 IO/l He yKasaHo,
3HaueH A [0 YMOMYaHUI0 3aJAl0TCA C TIOMOLLbIO K/IIOYEBOTO
cnopa DEFAULT B ompepie/ieHUAX cTonb1oB B MHCTPYKIUH
CREATE TABLE.
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PaccmoTrpum crenyrownit npumep.

Beop V
'REATE TABLE OrderlItems

order_num INTEGER NOT NULL,
order_item INTEGER NOT NULL,
prod id CHAR (10) NOT NULL,
quantity INTEGER NOT NULL DEFAULT 1,

item price DECIMAL(8, 2) NOT NULL

AHanus V

C MoMOLLbIO 9TON MHCTPYKLMHK co3paeTcs Tabimua Order -
[tems, cofep)kalias OTHENbHbIE 3/IEMEHTHl 3aKasoB (cam
3aka3 xpaHutcsa B rabnmiue Orders). Cronben quantity
COAEPYKMT KOIMYECTBO KayK[0ro ToBapa B 3aKase. B JaHHOM
npumepe pobapnenne cnempbukagum DEFAULT 1 B onmca-
e cronbua sactasnser CYDB]] nogpasymeBarb Konu4ecTso,
paBHOE 1, €c/ii HE yKa3aHO MHOE.

3HAUYeHNs M0 YMOMYAHMIO YACTO MCIONL3YIOTCA /15 Xpa-
HeHWs faThl M BpeMenu. K npumepy, cicTeMHas faTa MOXKeT
ObITb HAa3HaYeHa KaK JlaTa 10 YMOMYAHMIO NYTEM yKasaHuA
(hyHKUMKM MM TepeMEHHOM, MCIONb3YeMOol /1A CChIIKM Ha
CUCTEMHYIO faty, B wactHocTH, nonbsosatenn MySQL moryT
yKasaTb gaty Kak DEFAULT CURRENT DATE (), monb3oBa-
renam Oracle HyxHO BBOAUTD faTy Kak DEFAULT SYSDATE,
a nonbsoBatenam SQL Server — kak DEFAULT GETDATE ().
K coxanenmnto, crroco® nomydyeHms CHCTeMHON OaThl B Ka-
#poit CYB]] cBoit. B Tabn. 17.1 npuBeieH CHHTAKCUC /1S OC-
HoBHbIX CYDB]I (ecnm Bawa CYB]] He nmpencraBieHa B aToM
crmcke, 06paTHTECD K €€ LOKYMEHTaLluM),
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Tabauua 17.1. MoAyyeHne CUCTEMHOM AaTbl

CYbA DYyHKUMA/ NnepemeHHas

Db2 CURRENT_DATE

MySQL CURRENT_DATE () wWnu Now ()
QOracle SYSDATE

PostgreSQL CURRENT DATE

SQL Server GETDATE ()

SQLite date('now')

@ Wcnonb3oBaHue 3HaYeHUWd DEFAULT BMecTo NULL

MHorue paspaborunki Gas AaHHLIX NPUMEHAIOT 3HAYEHKA
DEFRULT BMecTo ctonbuoB NULL, ocobeHHo B cToADLaXx, KOTo-
pble GYAYT MCMOAL30BaHbLI B UTOTOBbIX BbIYMCAEHUAX MAM MPH
rPYNNMpOBaHUK CTPOK.

O6HOBAEHME TAOAUL,

Ins Toro 4To6el OOHOBUTE OnpefeneHne Tabnnlisl, cie-
AyeT BOCHONb30BaTbCA WHCTpykumeid ALTER TABLE. He-
cMOTps Ha To 4TO BCe CYB]I moagep kMBarT 3Ty MHCTPYK-
LMIO, €€ BO3MOYKHOCTHM B 3HAYMTE/IbHOM CTeNEeHN 3aBUCAT OT
kxonkpetHoit CYBJ]. Huxe npuBefen paj coobpaxkeHuit no
rnoBopy npumMeHeHust MHCTpyKkuun ALTER TABLE.

® B ujeanpHOM cryyae CTPYKTypa Tabmuibl BooOLe He
JIO/DKHA MEHATBCS NOC/IE TOTO, KAK B TAONNLY BBE/I€HbI
nanHbie. B mpouecce paspabotku Tabmuil nmoTpatbTe
BpeMsA Ha aHanus Oynyuux norpebHOCTe! MO/Nb30Ba-
Tesnest, 4TOOb! M03Ke He MPULIIOCh BHOCUTD B CTPYK-
TYpy Tab/ull CylLIeCTBEHHbIE MI3MEHEHUA.
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Bce CYB]I nossonsor 1o6asBaaTs cTonliisl B yKe cy-
mectsyoume Tabnuupl, Ho Hekotopble CYB]I orpann-
YMBAIOT TUIbI JaHHBIX, KOTOPble MOIYT ObITh A00aB-
7IeHBI (2 3a07IHO M MpaBu/Ia MCIIONMb30BAHNMA 3HAYEH UL
NULL 1 DEFAULT).

Muorue CYB]I He 1103BONSIOT YHAAAATE WM U3MEHATH
cronbupl B Tabnuie.

Bonpmuncreo CYB]] paspelraer nepenMeHOBBLIBATH
cronbupl.

Muorue CYB]I HanaraioT cepbestble OrpaHiMYeHMsA Ha
WM3MEHEHNSA, KOTOPLIM MOTYT NOABEPrHYTLCA 3aIoi-
HEHHble CTO/ONEI, M 3HAYMTETbHO MEHbILUNe OrPaHu-
YEHMS — B C/Iy4ae He3arnomHeHHbIX cTonb10B.

Kak BuAnTe, BHOCHTb M3MEHEHMUS B CYL[ECTBYIOLME
TabNM Bl HUYYTh He MpOlie, YeM CO3/aBath uX 3aHoBO. O6-
paTutech K gokymentauun csoeit CYBI, utober yToOuHNUTH,
YTO UMEHHO MOYKHO M3MEHATS.

YT1o6bl M3MEHMTH TabGMMLy MTOCPEACTBOM MHCTPYKLMM
ALTER TRBLE, Heo6XomuMo 3afaTh Cleynwyo nHdopma-

HI0:

uMaA Tabnuupl, moanexaulei uaMeHeHuio (tabnauua c
TaKMM MMEHeM JO/DKHA CYILeCTBOBaTh, MHaue OyfeT
BblJaHOo coobuieHmne 0b omnobKe);

CIIMCOK M3MEeHEeHHIT, KOTOPbIe [JO/KHbI ObITH CIe/aHbl.

ITockonbky mobasnenue ctonbros B Tabnuily — eanH-
CTBEeHHaA onepauus, noanepxusaemas scemu CYBJI, numen-
HO ee MBI M PACCMOTPHM B KaueCTBE MpUMepa.

Beop V

ALTER TABLE Vendors
ADD vend_phone CHAR(20);
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AHaauz V

C noMoubio 9Tl MHCTPYKLuK B Tabmuiy Vendors mo-
Gasnserca cronbel, vend _phone. JlomkeH ObITh yKa3aH THII
JAHHBIX cTONOLA,

Jlpyrue omepauyn, Takme Kak ¥3MEHEHME WK Yha/leHHe
cTonb10B, 3ajaHne OrpaHMYeHUI UK KioJeit, TpedyroT mno-
XOYKEero CMHTAKCHCA,

Cnepyrowuit npumep Oypger paboraTh yKe He BO BCeX
CVYB/I.

Beoa V

ALTER TABLE Vendors
DROP COLUMN vend_phone;

CrnoxHble M3MeHeHUA CTPYKTYpbl Tabnuibl 0ObIYHO BbI-
MONHAKTCA BPYYHYI0 M BK/IIOYAIOT C/IYIOLIME 3TAlbL,

1. CospmaHue HOBOJM TaGNMULbI C HOBBIM PACIHONOMKEHMEM
cTON0110B,

2. UcnonpsoBanme wuHCTpykuuu INSERT SELECT
(cm. ypox 15) pis KOMMpOBaHMA JAHHBIX M3 CTapoi
TabmuLbl B HOBYI0. B ciyuae HeoOXOAMMOCTH 3ajed-
CTBYIOTCA QyHKIMM PpeoOpasoBaHus U BEIUMC/IEMbIE
NoJIA.

3. TIposepka Toro daxTa, 4T0 HOBas TabAMLA CONEPIKUT
HY)KHbIE JAHHBIE.

4. TlepeumenoBanue cTapoit Tabnuubl (M ee yranenue).

5. TlpucBoeHue HOBOI Tabmulle MMEHH, KOTOpOe paHee
NpuHaANexkano ctapoit Tabnute.

6. BoccTaHOBNIEHME TPUITEPOB, XPAHUMBIX IPOLEAYP,
MHIEKCOB M BHEILIHMX KJI04eil, ec/ii 9T0 HeoOX0nMmMo.
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/ WHcTpyKuua ALTER TABLE B SQLite

SQLite orpaHuuMBaEeT nepedyeHb onepawlui, KOTopble MOXHO
BGLINOAHATL ¢ MOMOLLBIO MHCTPYKUMKM ALTER TABLE. OAHO M3
HauboAree BaXHbIX OrpaHMYEHWI 3aKAOYaeTca B TOM, 4YTO B
310i CYBA HEAL3A NPUMEHATE AAHHYIO UHCTPYKLUMIO ANA U3Me-
HEHUA NEPBHUUHBLIX U BHELHMX Katouei. OHM AOMKHBI YKA3bI-
BATbCA TOALKO B HAYaAbHOW MHCTPYKUMM CREATE TABLE. )

A
H‘ 2, UCnoAb3yiTe WHCTPYKLUKIO ALTER TABLE
C OCTOPOXKHOCTbIO

MHCTpyKUMio ALTER TAELE cAeAyeT WCNoAb30BaTk ¢ ocoboM
OCTOPOXHOCTLIO, [pexae YeM BbIMOAHATL AaHHLIA 3anpoc,
ybeAMTECE B TOM, YTO Y Bac €CTb MOAHBIH KOMMAEKT peseps-
HbIX KOMKWIA (CXeMbl M camMmKx AaHHbIX). BHECEHWE M3MEeHEHWI B
Tabauuy 6asbl AaHHbLIX HEAB3S OTMEHMTs. Ecan Bbl pobaBuTe B
Hee HeHYXHble CTOABLbI, ¥ Bac He Bcerpa OyAeT BO3MOXHOCTb
YABAMTE MX., AHAAOTMUYHO, ECAH Bbl YABAUTE CTOABEL, KOTOPLIH
BAM Ha CaMOM ABAE HYXEH, TO PUCKYeTe NnoTepaTb Bee AaH-
Hble, CoAepXKaBLUMECA B HEM. )

YaaneHue tTabauy

Ynanenue Tabnui (MMeeTcA B BUAY YHaleHME CaMUX
TabnuLL, a He MX COBEPAKMUMOro) — OUeHb MPOCTAs OnepaLms.
Tabnuup! yoansoTCaA C IOMOLLbI MHCTPYKUMY DROP TABLE.

Beop, V

DROP TABLE CustCopy;
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AHanuz V

dTa MHCTPyKLUMA yaanseT Tabmuny CustCopy (KOTOpyio
MbI CO3Ia/H Ha ypoke 15). B naHHOM cyuae He TpebyeTcs HU-
KaKOrO MOATBEPIKJEHIS, I HEBO3ZMMKHO BEPHYTHCS K MIPEX-
HEMY COCTOAHHIO — B PE3y/bTaTe MPUMEHEHHA UHCTPYKLIUM
DROP TABLE tabnuua Oyzer 6e3B03BpaTHO yaaaeHa.

@ McnoAb3oBaHWe peAaLUOHHBIX NPaBUA AAA
npejOTBPaLLEHHA OWKWOOUHOro yAaneHUA

Bo MmHorux CYBA npUMEeHAROTCA npaewaa, npenaTcTeyloluue
yAaAeHW0 TabAauL, CBA3AHHBLIX C APYrMMM Tabauuamu. ECAM
aTW NpaBWAa AEHCTBYHOT U Bbl NPUMEHAETE MHCTPYKLUMIO DROP
TABLE no OTHOLIEHKWK K Tabauue, KoTopas cBA3aHa ¢ APYroi
Tabamuen, o CYBA 3abnoxkupyeT onepaumio A0 TEX Nop, NoKa
He GypeT yAaneHa AaHHas CBA3b. Takoe NOBEeAEHWEe NpWBeT-
CTBYETCH, MOCKOALKY BAaropapn aToMy MOKHO BOCNPENATCTBO-
BaTh OWKWOOUHOMY YAGAEHHIO HYXKHBIX TaBAML, j

MNepeumeHoBaHue Tabauy,

B pasubix CYB]] nepeumMenoBanme tabnui ocyiecTsas-
eTcs Mo-pasHoMy. He cylecTByeT »KecTKMX, YCTOSABILMXCA
CTaHJAPTOB Ha BBINOTHEHMe 3TOi onepauuu. [Tonb3osarenn
Db2, MariaDB, MySQL, Oracle n PostgreSQL moryT mpume-
HATH MHCTpyKuMio RENAME. [Tonp3oBarenam SQL Server mo-
CTYIHA XpaHKMas rpouegypa sp_rename, SQLite mognep-
KMBaAeT nepemmeHoBaHne Tabmuil MOCPefCTBOM MHCTPYK-
umm ALTER TABLE.

basoBblil cuMHTakcuc [iA BcexX omnepauuii IepeumMeHo-
BaHMS TpeGyeT yKa3aHUsl CTAporo M HOBOTO uMeH. OHaKO
CYLIeCTBYIOT pasnuuus, 3aBucAliye ot peannsauun. Obpa-
TUTECD K okyMeHTaluu cBoeit CYBJI, uTo6bl y3HaTh feTanu
OTHOCMTE/ILHO TIOJJIEPIKMBAEMOTO €10 CMHTAKCHCA,
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Pe3ome

Ha atoMm ypoke BBl 0O3HAKOMHMIMCH C HECKONMbKMMU HO-
spiMu MHCTpykuuamMu SQL. MucTpykuma CREATE TABLE
npefHasHayeHa JUIsS CO3JaHMA HOBBIX Tabnul, MHCTPYKLUA
ALTER TABLE cny»XuT [ M3MEHEHMA CTONOLOB Tab/uLibl
(M pyrux 06beKTOB, TAKMX KaK OFPAaHMYEHNA HTH MH]EK-
chl), a mHCTPyKUmsa DROP TABLE Nmo3BojiAeT NOJHOCTbIO ylia-
nUTh Tabnuily. Bee 3T MHCTPYKLMM HYIKHO MCTIONBL30BATD C
0c000Jt OCTOPOKHOCTBIO M TOMBKO MOC/IE CO3NAHMA pe3epB-
HbIX Komuit 6Ga3bl AaHHBIX, [TOCKONBKY TOUHBIN CHHTAKCHC
3TUX MHCTPYKUMI Bapbupyetca B 3aBucumoctu ot CYB/I,
BaM npupercsa obpatutbes Kk goxymenTarun csoeit CYB]I 3a
[OTIO/THUTENLHOM MHbOPMaLIMeit.

YnpaxHeHus

1. TloGaBbre cTonbew jins agpecos caiitoB (vend web) B
tabmmny Vendors. TekcroBoe none nomxHo OGbITh f0-
craTouHo Gonbuinm, 4To6s1 BMecTHTh URL-ampec.

2. Vcnoneayitte uHCTpykuuio UPDATE a1 OOHOB/IEHUA
tabnuipl Vendors, no6aBuB B Hee afpec KaKoro-Hu-
Oynb cafita (MoykeTe MCTIONbL30BATH M000IH agpec).



YPOK 18
lipeacTaBAreHUA

Ha amom ypoxe pacckasvieaemca o mom, 4o rmaxoe
npedcmasneHis, KAk OHU padomaiom u 3avem OHU HyHHol.
But maxaxce yanaeme, Kax ucnonb3osaimb npeocasneHus ons
vipoueHus Hexomoporx SQL-3anpocos, uzyueHHoiX Hamil Ha
NpedutdyusUx ypoKax.

Yro Takoe npeAcTaBAEHUA

IIpeacTaBneHna — 3T0 BUPTyanbHble Tabnuiel. B o1in-
une ot Tabnu, cofeprKallMx JaHHbIe, IPEJCTaB/IeHUs COflep-
maT BRHPOCBI, KOTOphIe IOTWHAMWYECKHM M3BJIEKAKT JNaHHbIE,
KOr[ja 5TO HeobOXOMUMO,

/ MpeacraeneHun B SOLite

SQLite nopaepxuBaeT NPeACTaBAEHHMS, AOCTYMHBIE TOABKO AAS
yTEHUA. MX MOXHO Co3AaBaTh U NPOCMaTPUBaTb, HO UX COABP-
HUMOE HEAb3A 0OHOBAATD.

Jyuummit cnocob o6BACHUTb, YTO Takoe MpefcTaBie-
HMS, — PACcCMOTPeTh KOHKPETHbII npumep. BepHemcs k ypo-
Ky 12, Ha xoTOpoM Obla co3flaHa Crlefyiolas HHCTPYKIUA
SELECT nns n3BnedeHMA OAHHBIX CPa3y M3 Tpex Tabmui,

Beop, ¥V

SELECT cust_name, cust_contact

FROM Customers, Orders, OrderlItems

WHERE Customers.cust id = Orders.cust_id
AND OrderItems.order num = Orders.order num
AND prod id = 'RGANO1';
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ITOT 3aMpoc no3BoNALT U3BIeUb MHGOPMALINIO O K/INeH-
TaX, KOTOPBIE 3aKa3anu ykaaaunmﬁ TOBAP. JT1060it Monb30-
BaTe/Ib, KOTOPOMY HeOOXO[MMEI Takue laHHbIE, JO/KeH OBl
Obl pazobpaTbcsa B CTPYKType Tabnuifpl, a TakxKe B METOMKE
coeguuenua Tabnuu. YToOL M3BnAeYL aHANIOTMYHbIE JaHHbIE
7181 ApyToro ToBapa (Miu [j1s1 HECKOIbKMX TOBAPOB), MOC/EN-
Hee yc/ioBue B npejyiokerun WHERE npugerca mopuduim-
pOBATD.

TEHepb NPennonokKnmM, HTO BECh 3TOT 3anpoc MOXK-
HO COXpaHMTb B BUJe BMPTyanbHOi Tabmmibl Product-
Customers. Torga s MONy4eHUs TeX yKe CaMbIX JAHHBIX
[OCTATOUHO ObIN0 ObI CHEMATH CIenyIoLee.

Beoa V

SELECT cust_name, cust contact
FROM ProductCustomers
WHERE prod_id = 'RGANO1';

ITO Kak pa3s TOT C/1yyail, KOrfia HY)XHbI IpefCcTaBIeHU.
Tabnuua ProductCustomers ABnAeTcA NIpeJICTAB/IEHUEM,
TIOCKO/IbKY OHa He COIePHMT KaKuX-1nbo CTONOL0B MK IaH-
HbIX. BMeCcTO HUX XpaHUTCA 3anPOC — TOT CaMblif, KOTOPbI
ObI1 MCTIONB30BAH BBINIE [UTA COENMHEHMA TabnuiL,

@ CornacoBaHHocTh CYBA,

CUHTEKCUC CO3AGHUA NPEACTABAEHHUI NPUMEPHO OAMHAKOB BO
8cex ocHoBHbIX CYBA.

3auem HY)XXHbl NpeACTaBACHUSA

Bolure 6611 paCCMOTPEH OfMH M3 CIyYaeB MUCIIO/b30BAHMA
npejcTapaeHnd. Haie BCero OHM MPUMEHAIOTCA /1A BbINOM-
HEeHMA CIefyIL X Onepanni.,
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IToBTOpHOE Mcnonb3oBanue MHCTpykuuit SQL.

Ynpouenne cnoxHelx sanpocos. ITocne toro kak
3anpoc MOATOTOB/EH, €r0 MOXHO C JIEFKOCTBIO MC-
I0/b30BaTh MOBTOPHO, ¥ /1A 3TOTO He MPUIETCA pas-
Guparbcs B HIOAHCAX ero paboThl.

BeiBop dparmeHTOB TabMM1Ibl BMECTO BCEll Tab/1M1IbL.

3amuTa JaHHBIX. [lomp3oBaTenAM MOXKHO TIpeNO-
CTaBUThL JOCTYH K ONpEJie/IeHHOMY MOAMHOXKECTBY
TalnuLl, a He KO BCeM TabnunLam.

VMamenenne dopmaruposannsa u cnocoba orobpae-
HUA JaHHbIX. [IpecTaBIeHnsa MOTYT BO3BpaLIaTh JaH-
Hble, oTGoOpMaTHPOBaHHbIE U OTOGPaKaeMble He Tk,
KdK OHHM XPEI.HHTCH B Taﬁm-zuax.

CO3,[[€IHHI)I€ NpeAcTaBIeHUA MOXKHO MCIIONB30BATL TOYHO

TaK ke, Kak 1 Tabnuubl, MOXHO BBINONHATD MHCTPYKLMM
SELECT 1O OTHOLIEHMIO K HMM, (PMABTPOBATH U COPTHPO-
BaTh B HUX JaHHbIE, OODEAUHATD NPeNCTaBAeHNA C IPYyTHMN
NpeAcTaBIeHUAMN MU TabMULaMH ¥, BO3MOXKHO, JJaXKe Z0-
OaBNATb B HUX faHHble M 06HOBNATL 1X, (Ha nocnenHiown
OmepalMi0 HanaraloTcsa onpefeneHHble orpaHnveHus. OO0

aToM OyzieT pacckasaHo Jaiee.)

= P./_:.
l
P

%, MpobaeMbl NPOU3BOAMTEALHOCTH

MOCKOALKY MPEACTABAEHMA HE COAEDXKAT AAHHBLIX, KaMAbIW
pas, Koraa npoucXoAMT obpalleHue K HUM, AAR BbINOAHEHWA
3anpoca NPUXOAMTCA NPOBOAWTL ONPEAEGAEHHbIH NOUCK. Ecau
Bbl CO3AAAWM CAOXKHOE NPEACTaBAEHUE C HECKOALKMMM COEAM-
HEHUAMM U PUABTPAMM MAKM eCAM BbinK 3aaelicTBOBaHbI BAO-
JEHHbIE NPEeACTaBAEHUSA, TO NpoMu3BoauTeAbHOCTE CYBA peako
CHWM3MTCA, PEKOMEHAYETCS NPOBECTU TeCTUPOBaHWe, Npexae
yem Co3AaBaTh NPUAOKEHHA, B KOTOPLIX MHTEHCHBHO UCMOAL-
3YHOTCA NPEACTaBAEHHS, p
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Ba)xHo He 3a6bIBaTh O TOM, 4TO HPEACTaBAEHUA — 3TO
BUpPTyanbHble Ta0AMLBI, JaHHDIE KOTOPBIX XPaHATCA B JpYy-
rux tabnuuax. IlpepcraBneHusa He cOOepyKaT JaHHBIX Kax
TAaKOBbIX, [I03TOMY CTPOKM, KOTOPbI€ OHM BO3BPALLalOT, M3-
BreKawTca u3 apyrux tabnmi. Ecnm manHble aTHX Tabmul
M3MEHAIOTCA, IPeNCcTaBIeHNA OOHOB/IAIOTCA aBTOMATHY €CKH,

MpaBuAa 1 orpaHWUYEHUA NPeACTaBAEHUN

[Tpexpe yem cospaBaTh NpeACTaBIEHNA, CIEAYET Y3HATD
O CBA3aHHbIX ¢ HUMM orpaHumveHusAx. K coxaneHuio, orpa-
Hn4eHuA BecbMa cnennduynab: ana kaxpoit CYBII, noatomy
o0asarenbHO 00paTUTeCh K JokymeHTauun csoeit CYBJL.

Huoke npupefieHO HECKO/IBKO CaMblX O0LMX NpaBui n
OTpaHMYeHN, KOTOPBIMM CNeflyeT PYKOBOJACTBOBATHCA IPH
CO3/IaHUM 1 MCIIO/Ib30BAHMM TIPEACTABICHMH.

B V npefcraBiaeHmi, Kak My Tabmull, JOMDKHB! ObITH YHN-
Ka/bHBIE MMeHa (OHM He MOTYT ObITh Ha3BaHbI TaK XKe,
Kak [pyrie Tabnuiibl UK MpeacTaB/ierHns).

B He cyuecTByer orpaHn4eHis Ha KO/IMYECTBO CO3/laBa-
eMbIX MPEeJICTaB/IEHMIA.

®  [[n5 Toro 4yToObl CO3[aTh MPEACTAB/IEHHE, HeOOGXOANMO
MMETb COOTBETCTBYIOLME NpaBa gocTyna, O6bI4HO ux
MpefoCcTaB/isAeT afMUHNUCTPATOP Gasbl JAHHBIX.

B [Ipencrapnenns MOryT ObITh B/IO)KE@HHBIMM, ITO O3Ha-
YaeT, UTO MpeJCTaBIeHe MOXKeT OBITh CO3/IAHO MOCpe[-
CTBOM 3aIpoca, KOTOPBIi U3B/IEKAeT JJaHHBIE U3 JPYTOTO
npeacTapneHnA, TouHOe KOIMHYeCTBO YPOBHEH BJIOKe-
Hua 3aBucut o1 CYBJl. (BnokeHHble npefcTaBiieHus
MOTYT Cepbe3HO CHU3UTh IPOM3BOANTEILHOCTD [1PH Bbl-
TIO/IHEHMM 3Arpoca, MOITOMY MX HY)KHO OCHOBATEIbHO
[POTECTUPOBATD, IIPEXKJie YeM IPIMEHATb Ha PAKTHKE.)

8 Bo muorux CYB]I 3anperaerca ncrnonb3oBaHue npej-
noxkeHus ORDER BY B 3ampocax K nNpeacTaBieHHAM.
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8 B uexotopeix CYB]] Tpebyetcs, 4To6bl y KaK0ro Bo3-
Bpalaemoro cronbua 6b110 UMA. ITO NOgpasymeBaeT
MCIONb30BAHME IICeBIOHMMOB, €CM CTONOUBI Npef-
CTaB/AOT OO0 BBIUNC/IAEMBIE TIONA (CM. YPOK 7, TTie
paccKasbIBanoOCh O MCeBJOHMMAX CTONOLOB).

0 HPE,E[CTaBHEHI‘IH HEMb3A MHAEKCHPOBATD. OHn Takxke
HE MOLYT MMETb TPUITEPOB WM/IM CBA3AHHbIX ¢ HMMMW
3HAYEHMI 110 YyMOMTYaHMIO.

® B nexoropeix CYB]] npeacraBnenus TpakTyoTCs Kak
3anpochl, NpeiHa3HaYeHHbIE TONBKO /1A YTEHUA. ITO
O3HaYaeT, YTO M3 MpPeACTABAEHMIT MOXKHO K3B/EKaTh
HaHHDIE, HO UX HE/b3s 3AHOCUTD B TaO/MM1IbI, HA OCHOBE
KOTOpbIX GbUIO CO3JaHO npejcrasnedue. OOparTuTecn
K jokymeHTauun csoeit CYB]I, uTo6sl y3HaTh geTanu.

# Hekoroppie CYB]l no3BonsA0T cosfapath MpejcTas/ie-
HMA, KOTOpblE HE paspellaoT A00aBaATb uau 0OHOB-
NATb CTPOKM, €C/IM 3TO MOKET MPUBECTH K TOMY, 4TO
CTPOKM Y>Ke He OyZIyT 4acTbI0 JAHHOTO NpefICTaB/IeHNS.
Hanpumep, ecnu mpeacTaBneHne BO3BpalLaeT TOIbKO
MH(OPMALIMEO O K/IMEHTAX, MMEIOLMX afipeca 3/1eKTPOH-
HOJI TIOYTBI, TO 00HOB/IEHNE MHDOPMALMI O KIIMEHTE C
LIe/TbI0 YA/IEHNA €Tro afjpeca 3/1eKTPOHHOI OYThI IPU-
BEZIET K TOMY, YTO JAHHDI} KIMEHT OyaeT MCK/II0YeH U3
npezcTasieHyus. TakoBo MoBejieHMe N0 YMOIYAHUIO, U
OHO JlorycKaeTcs, Ho HekoTopble CYB]l criocobHbI npe-
MATCTBOBATh BO3HMKHOBEHMIO MOJOOHBIX CTyyaes.

@ 0O6paTtuTtech K AOKYMeHTauuu ceoei CYBA

CnM1COK 3THX NPaBUA AOBOABHO AAMHHBIN, W ACKYMEHTaLMA K
Bawer CYBA noytv HaBepHAKa COAEPXKHUT ELLE KaKWe-To npa-
BMAA. [IpMAETCA MOTPETUTL BPEMSA Ha M3YYeHWEe NOAOBHLIX
OrpaHUyYeHW, Npexae Yem NPUCTYNatb K CO3AAHMIO Npea-
CTaBAEHWH.

P
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Co3aaHue npeacTaBAEHUN

Vtak, Bbl y3HaNM, YTO TaKOE NpeCTaBAEHHA M KaKMMU
npaBulaMu C/leflyeT PYKOBOACTBOBATLCS Py paboTe C HUMHU,
Tenepb pasbepemcs, KaK OHM CO3JAOTCA.

[IpepcTaBieHys CO3[alOTCA C MOMOLBI0 MHCTPYKLMK
CREATE VIEW. AHanormyHo mHCTpykumyu CREATE TABLE,
JIAHHYI0 MHCTPYKLIMIO MOXKHO MCTIONb30BATh TONBKO /151 CO3-
JlaHMs HOBOIO MpPeJCTaB/eHNs, €llle He CYLIECTBYIOUIEr0 B
(ase gaHHbPIX.

f YaaneHue npeacTaBAeHUN

ANA YAGAEHUMA MPEACTABAEHWS NPeaHasHauyeHa WHCTPYKUMA
DROP VIEW. Ee CMHTAKCHC 0YEHb NPOCTOM:

DROP VIEW mMsa npencTaBlIeHHA}

YUtobbl nepesanucats (MAM 0OHOBWTL) NpeACTaBAeHHe, BHa-
YaAE HYXHO NMPUMEHWTL MO OTHOWEHUID K HEMY MHCTPYKLUWIO
DROP VIEW, @ 3aTeM 3aHOBO CO3AaTh MPEeACTaBAEHHE., P

Ucnonb3oBaHue NpeACTaBAEHUI AAR
YyNPOLUEHUA CAOXKHBIX COeAMHEHUN

Yarlle Bcero nmpefcTaB/IeHuA UCIIOMb3YIOTCA /IS YIIpOLLe-
HMA CTI0KHBIX 3aIPOCOB, M HEPEAKO 9TO OTHOCUTCS K COefu-
HEeHMAM. PaccMOTpUM eyl it pumep.

Beop V

CREATE VIEW ProductCustomers AS
SELECT cust name, cust contact, prod id
FROM Customers, Orders, Orderltems
WHERE Customers.cust id = Orders.cust_id
AND OrderItems.order num = Orders.order_num;
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AHannus V

C noMou1bI0 3TOM MHCTPYKIMI CO3[AETCA [IPEACTABAEHUE
FroductCustomers, KoTOpoe obbenuuser Tpn TaGIM1LbI
JUIA TOYYEHMA CIMCKAa K/IMEHTOB, 3aKa3aBLUMX KaKON-HM-
Oyab ToBap. Eciu 3atem BbIMOAHMTL MHCTPYKINIO SELECT *
FROM ProductCustomers, TO OHa BepHET CIMCOK BCex
K/IMEHTOB, Clle/laBLIKX 3aKa3bl.

Ina nonyvyeHusa cnycka KAMEHTOB, 3aKa3aBLIMX TOBap
"EGANO1', HeoOXOAMMO BLIIONHNUTD CIeAYIOLMI 321IPOC.

Beop, ¥V

SELECT cust_name, cust_contact
FFROM ProductCustomers
WHERE prod id = 'RGANO1l';

BobiBoa V

cust_name cust_contact
FundAll Denise L. Stephens
The Toy Store Kim Howard
AHanus V

ITa MHCTPYKUMA N3BJIEKAET YKa3aHHbIe JaHHbIE U3 TIPefi-
crapnennsa Onaropapa npegnoxkenunto WHERE. Korma CYBL
o0OpabaTbiBaeT Tako# 3ampoc, oHa j00aBAET yKazaHHOE
ycnosue K Nn00OMY yike CyLUIECTBYIOLIEMY NPEII0KEHNI0
WHERE B 3ampoce caMoro npeicrapiaeHus, 6narofiapsa yemy
flaHHble QUIILTPYIOTCA IPABMIIBHO.

Takum o6pasoM, NpeiCcTaBleHMA MOTYT 3HAYUTETBHO
ynpocTuth cnoxkuble nuctpyxuymn SQL. Mcnonbsya npep-
CTaB/IEHMA, MOXKHO OIMH pa3 3anucars kop SQL u 3atem no-
BTOPHO NPUMEHATH €ro, KOrJla BO3HMKaeT Takad HeoOXOo/m-
MOCTb.
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@ Co3paHue NOBTOPHO UCNOAB3YEMbIX
npeacTaBAEHUN

Xopolwe#n vaeer ByaeT coszpaHue NpeacTaBAEHHI, He NpUBA-
3aHHbIX K KOHKPETHbIM ABHHLIM. Hanpumep, npeacTaBAeHuWe,
CO3AGHHOE B MNpPeAbIAyLLeM npumepe, BO3BpallaeT ume-
Ha KAMEHTOB, 3aKa3aBlUMX BCE TOBapbl, @ He TOALKO ToBap
'"RGANOL' (AAR KOTOPOrQ NpeacTaBAEHWEe NepBOoHavyanbHO M
C03AaBanoch). PacluMpeHue avanasoHa npeactaBAeHMA no-
3BOAAET MHOTOKPATHO MCNOAL30BaTL €ro, U TeM CambIM ycTpa-
HAETCA HeOoOXOAMMOCTb B CO3AAHHH M XpaHEeHWW MHOXEecTBa
NOXOXKX MpeacTaBAeHMit. 3TO ABAAET Takoe NPeACTaBAEHWE
elle Goree aQDEKTUBHBIM. )

Ucnoab3oBaHUe NpeAcTaBACHUN AAA
nepedpopmaTupoBaHUA U3BAEKAEMbIX
AAHHbIX

Kak y)xe roBopunoch paHee, Ipyroi pacnpocTpaHeHHbl
C/y4ait MCTONb30BaHIMs [IPeACTABNEHNIT — nepedopmaTi-
poBaHMe K3BEKaeMbIX AaHHbIX. Crefyioljas MHCTPYKLMA
SELECT (cM. ypok 7) Bo3BpallfaeT MM MOCTaBUIMKA U €r0
MEeCTOHAXOXeHMe B OMHOM KOMOMHMPOBaHHOM BBIYMCTIsAE-
MOM cTonbie,

Beop V

SELECT RTRIM(vend_name) + ' (' +
RTRIM(vend country) + '}
AS vend title

FROM Vendors

ORDER BY vend name;
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kear Emporium (USA)
tears R Us (USA)

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

Huske noxasaHa aHanoruyHas MHCTPYKLMA, HO B Heil
1puMeHsaeTca oneparop | | (cM. ypok 7).

BBop V

SELECT RTRIM(vend name) || ' (' ||

RTRIM(vend country) || ')' AS vend title
FROM Vendors
ORDER BY vend name;

BeiBop V

vend title

Bear Emporium (USA)
Bears R Us (USA)

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

Tenepb npeAnonoXmm, YTo pe3yabTaTbl PETYAAPHO Tpe-
OywTtca B Takom ¢opmare. BMecTO TOro 4TOOBI BBHIIONHATD
KOHKATeHALMI0 BCAKMIA pas, KOTJa B 3TOM BO3HMKaeT HEOO-
XOIMMOCTb, MOXKHO CO3/IaTh MTPEACTAB/IEHME 1 MCIIO/Ib30BATh
ero. [lns npespauieHns 3TOi MHCTPYKLMYM B IIpeACcTaB/ieHne
HY>KHO MOCTYIHUTD CIeAyIolnM o0pasom.
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Beopa V

CREATE VIEW VendorLocations AS

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

FROM Vendors;

A BOT CHHTAKCHC C MCIIOIb30BaHUEM onepatopa | |.

BBoa V

CREATE VIEW VendorLocations AS
SELECT RTRIM(vend name) || " (' ||

RTRIM(vend country) || ')' AS vend title
FRCM Vendors;

AHanuz V

C oMOLLbIO 3TOM MHCTPYKLMM CO3LAETCA IPEJCTaB/IEHNE,
MCIIONb3YIO0lLee TOT JKe CaMblil 3aMPOC, YTO M B IIPebI YL e
nHCTpyKuyn SELECT. Yro0Obl u3Bneyb faHHbie, Tpebyemblie
JiiA CO3JJaHNsA NOYTOBbIX HAK/IEEK, BRITIONHUTE CEfYIOLIEe,

Beop V

SELECT * FROM VendorLocations;

Boiop, V

vend title

Bear Emporium (USA)
Bears R Us (USA)

Doll House Inc. (USA)
Fun and Games (England)
Furball Inc. (USA)
Jouets et ours (France)
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/ Bce orpaHu4eHUs MHCTPYKUMU SELECT
coXpaHsaTCH

PaHee yxe roBopvAOCE O TOM, YTO CMHTAKCHMC CO3AaHHA NPEeA-
CTaBAEHMWIA AOCTATOYHO COTAACOBAaH B pasHbix CYBA. Ho otky-
Aa TOrAa Tak MHOrO BEPCHI CMHTaKCUCa MHCTPYKUMI? Aeno B
TOM, UTO NPEACTaBAEHHUE COACPMKMT UHCTPYKUMIO SELECT, CHH-
TaKCHUC KOTOPOHM AOMKEH YETKO COOTBETCTBOBATL NpaBuAamM M
orpaHHUYeHUAM, NPUHATLIM B KOHKpPeTHoH CYBA. )

MecnoAb3oBaHWe NPeACTaBAEGHUI AR
bGUALTPaLMU HeXKeAaTeAbHbIX AAHHbIX

IpeacraBieHusa MOTYT TaKxe OKa3aThCA MOE3HBIMMU /1A
MPUMEHEHUA PacnpoCTpaHeHHbIX ycrnoBui WHERE., Hanpu-
Mep, BaM MOJKET TIOHaZ00MThCA ONPeNeNnnTh NpeACTaBIeHH e
CustomerEMailList Takum 06pasoM, 4TOObI OHO OTPUIL-
TPOBBIBAJIO KJIMEHTOB, HE MMEIOIINX a[[PeCOB SJEKTPOHHOM
noyThl. JIns 3T0r0 HEOOXOAMMO CO3[aTh CNEAYIONYI0 WH-
CTPYKIMIO.

Beoa V

CREATE VIEW CustomerEMailList AS
SELECT cust_id, cust_name, cust_email
FROM Customers

WHERE cust email IS NOT NULL;

AHaAus Vv

OueBnziHO, OTMPaBNAA COOOUIEHNME B CIIMCOK PACCBIIKH,
cnenoBano 6b MPOMYCTHTh KAMEHTOB, Y KOTOPBIX HET afipeca
3/IEKTPOHHOI No4Thl. B fannom cinydae npepyioxkexme WHERE
OTUNBLTPOBBIBAET CTPOKM, WMefoline 3HayeHne NULL B
cronbue cust email, Tak 4TO COOTBETCTBYIOIIME 3aIMCH
He OYIYT M3BNEKATHCS.
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Teneps npexncrasnenmne CustomerEMailList moxkHO
MCIONb30BaTh MOA06HO M10601t Ipyroi TabnuLe.

Beoa V

SELECT *
FROM CustomerEMailList;

BoiBoa V

cust_id cust_name cust_email

1000000001 Village Toys sales@villagetoys.com
1000000003 Fund4All jjones@fundall.com
1000000004 Fun4All dstephens@fundall.com

r f
MpearoXkeHHUa WHERE

ECcAM npearoxeHWe WHERE WMCMOAb3YETCH AA W3BAGUEHWS
ABHHBIX M3 NPEACTABASHMA, TO ABA Habopa YCAOBWI (OAHO B
CamoM NPEACTaBAEHUH W APYroe, nepepasaemoe emy) ByayT
CKOMBWHUPOBAHbLI aBTOMATHHECKH.

Wcnonb3oBaHue NnpeACTaBAEHUN
C BbIYUCAAEMbIMU NOAAMMU

[IpencraBnenns upe3BbIYAHO MOMAE3HBI 1A YIIPOLIEHNA
3a11pOCOB C BbIYMC/IAeMbIMM TIONAMHK, Hindke npusesena uH-
crpykuna SELECT, BnepBbie UCTIONIb30OBAHHAA HAMU Ha YpO-
ke 7. OHa M3B/IEKAET 5/EMEHThI YKa3aHHOTO 3aKa3a 1 BbIUMC-
NAET CYMMapHYI0 CTOMMOCTD /1A KaXKJIOTO 371eMEeHTa.
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Beoa V

SELECT prod_id,

quantity,

item price,

quantity*item price AS expanded price
FROM OrderItems
WHERE order num = 20008;

BeiBop V

prod _id  guantity item price expanded price
RGANO1 5 4,9900 24,9500

BRO3 5 11.9900 59.9500

ENBGO1 10 3.4900 34.9000

BNBGO2 10 3.4900 34.9000

BNBGO3 10 3.4900 34.9000

Jlna mpeBpallleHMA ero B IpefcTaBieHne HeoOXommnmo
BBLITOMHMUTD CEAYIOLIEE.

Beoa V

CREATE VIEW OrderItemsExpanded AS
SELECT order num,

prod_id,

quantity,

item price,

quantity*item price AS expanded price
FROM OrderItems;

Yrobpl nonyunte mHpopmaunio o sakasze 20008 (ona
Obina BBIBEfIEHA BhIlIe), HEOOXOAUMO BBIOMHUTh CIIEMYIO-
LLMIt 3apoc.
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Beoa V

SELECT *
FROM OrderltemsExpanded
WHERE order _num = 20008;

Boigopg, V

order num prod id quantity item price expanded price

20008 RGANOL 5 4.99 24.95
20008 BRO3 5 1198 5985
20008 BNBGO1 10 3.49 34.90
20008 BNBEGO2 10 3.49 34.90
20008 BNBGO3 10 3.49 34.90

Kak Bupure, npeicraBaeHma 1eTKO CO3[laBaTh, a MCIOMb:
30BaTb — eie jerde. B addexTuBHO crpoekTupoBaHHOM
6aze HaHHBIX NPEACTABIEHMS MOTYT CYIECTBEHHO YIPO-
CTUTD CAIOMKHbIE 3aTIPOCHI.

Pe3iome

[TpepcraBnenus — 9TO BUpTyanbHble Tabnuuel. Bmecto
CaMMX JIaHHBIX OHM COJlepKaT 3allpOoChl, C IMOMOLbI0 KOTO-
PbIX JaHHbIE M3B/IEKAOTCA B cnydae Heobxopumoctu. Ilpex-
cTaBleHna ofecreynBaT LOJIKHBI YPOBEHb MHKANCYIA-
LMK HHCprKuMF[ SELECT u moryT OBITH UCIIOAb30BAHBI A
ynpotueHus paboThl € JaHHBIMY, a TAKXKe /14 epedopmaTi-
POBaHNA JaHHBIX M OTPAHMYEHNMS TOCTYa K HUM.
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Ynpa)kHeHus

1. Cospaiite mnpexpcrapnedue CustomersWithOrders,
BKJIIOYaolee Bce ctonbunl u3 tabnuns Customers,
HO cofieprkaliee 3amucu TOMbKO TeX K/IMEHTOB, KOTO-
pble pasmecTunn 3akasbl. [Todcka3ka: BHIMOMHUTE CO-
epuHenue ¢ Tabmuueit Orders ans GuUABTpaLMM KIN-
€HTOB, 110C/IE YEro NCNOAb3ylTe MHCTPYKI MO SELECT
A7 0Thopa HYKHBIX TaHHBIX.

2. Yro HenmpaBMIIbHOTO B criepyowleit MHCTpykumnn SQL?
(ITocrapaitTech NMOHATH 3TO, HE BLINOMHAA CAMy MH-
CTPYKUMIO.)

CREATE VIEW OrderItemsExpanded AS
SELECT order num,
prod id,
guantity,
item price,
quantity*item price AS expanded price
FROM OrderItems
ORDER BY order num;



YPOK 19
XpaHumbie npoueAypbi

Ha amom ypoxe vl y3Haente, 4imo makoe XpaxHumote 1npole-
dypot u Kak oHu npumensiomcA. Bol maroxe osnaxomumeco c 6a-
306DIM CUHIAKCUCOM CO30GHUS U 3ANYCKA XPAHUMBLX HPOLEOYP.

UTo Takoe xpaHumMble npoueaypbl

BonbmmucTso SQL-3ampocoB, KOTOPbIe MbI [I0 CHX TOP
cosflaBasi, ObINM POCTHIMM B TOM CMBIC/IE, YTO B HUX IPUMe-
HANACH eJMHCTBEHHAsA MHCTPYKLMSA MO OTHOLIEHMIO K OJJHOI
unu HeckonmbkuM Tabnuuam. Ho fanexo He Bcerpa 3ampochl
HACTONIBKO IMPOCTBI — 3a4aCTyI0 MPUXOAUTCA UCIONB3OBATD
HeCKO/IBKO MHCTPYKLMIT U1 BBITOMHEHMA CHOXKHOI onepa-
uun. PaccMOTpuM, K IpuMepy, Clef YoMl CLieHapHit.

® [Ipu obpaboTke 3akaza HEOOXOAUMO YAOCTOBEPUTHCS
B TOM, YTO COOTBETCTBYIOLIME TOBAPLI €CTh HA CK/IAfE.

® Ecnu ToBapel eCTh HAa CKIajie, OHM JO/DKHBI OBITh 3a-
pe3epBUPOBaHbI, YTOOB! X HE MPOAATU KOMY-TO APY-
roMy, a UX KOJIMYECTBO, JOCTYITHOE IPYTUM TIOKyTaTe-
M, JO/KHO ObITh YMEHbLIEHO COOTBETCTBEHHO Cle-
JTAHHOMY 3aKa3y.

8 ToBapsl, OTCYTCTBYIOLLME Ha CK/IAME, O/IKHDI OBITD 3a-
MPOLUEHBI Y TOCTABLIMKA,

8 KnueHTy Heo6XomuMo cOObIMTD, KaKyie TOBaPhI eCTh
Ha cknafie (1 MOTyT OBITH OTTPYXKEHbBI HEMEIIEHHO), a
KaKue — 3arpallyBaloTCA MOJ, 3aKas.

OueBuaHO, 3TO HE MOMHBIN CNMCOK [ENCTBUIT, HO CYThb

no/mkHa OpITh MOHATHA. Pewenne momoOHONM 3amadu noTpe-
OyeT ripnMeHeHNAa MHOecTBa MHCTPYKLMit SQL 1o oTHoOwIe-



252 Ypok 19

HMI0 KO MHOrMM Tabmiam. Bosee TOro, camm MHCTPYKLMK 1
X MOPALOK HE MOCTOAHHBI: OHM MOTYT (1 OynyT) MUSMEHATH-
A B 3aBMCHMOCTH OT TOTO, KaKie TOBaphbl MMEITCA Ha CK/la-
fe, a KaKue HY>KHO 03aKa3blBaTh.

Kak Hammcats Takoil kon? MoxkuHo Obio 051 3anmcarhb
KK yio u3 MHCTpykumit SQL oTaenbHO 1M BLIMOAHATD UH-
CTPYKIIMHU B 3aBUCHMOCTH OT ITONTy4EHHBIX Pe3y/ibTaToB. Bam
IpHLIOCh Obl eaTh 9TO KX/ pas, Koraa BosHMKana 6bl
HeoOxonumocTh B 10j06HOI 06paboTke JaHHBIX (11 A/ KaX-
aooro I'[p]z‘IHO}KEHMH, KOTO[JOE B 3TOM HYH(,H.QETCH].

ANbTEpHATHBHDII BapHaHT — CO3[IATh XPAHLIMYI0 npotedy-
Py, KoTopast npencrasser coboit Habop M3 HECKONBKUX MH-
CTPYKL M1, COXPAaHEHHDLI1 JI/Is1 [OC/IE[YIOLLerO BbIMOJIHEH UA.

/ OtcytcTBMEe nopnepxku B SQLite

XpaHumMmble npoueaypbl He noasepkusatotea B SQLite.

f BeeaeHue B TeMy

XpaHUMble NPOUEAYPbl — TeMa AOCTATOYHO CAOXMHAA, M NoA-
HOCTbKO PacCMOTPETb €€ MOXHO TOABKO B OTAGALHOW KHUre.
Ha paHHOM ypoke Bbl HE Hay4MTech BCemy, YTo Heobxoaumo
3HATL O XPaHUMbIX NpoLeaypax. Ckopee, 310 BBEABHUE B TEMY,
NPWU3BaHHOE 03HAKOMMTL Bac C Tem, Uto coboi NpeACTaBASKOT
XpaHuMMble NPOLEAYPL! U YTO ¢ UX MOMOLLLID MOXHO AeAaThb.
Mo cy™, NPUBEAEHHbIE 3AECH NPUMEPLI COOTBETCTBYHOT TOALKO
cuHTakcuey Oracle n SQL Server, )

3auem HY)KHbl XpaHUMbIe NPoLeAypbi

Teneps, korga BBl 3HaeTe, YTO TakOe XPaHMMBIE MpoLe-
Aypbl, BO3HUKAET APYTO BOMPOC: [IS Yero UX MPUMEHATh?
Ha to CYWECTBYET MHOXECTBO IIPMYMH, HUIKE ITEPEUMCNEHD]
JIMIIb OCHOBHBbIE.
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8 OHM OpUMEHAIOTCA A/ YIPOLIEHNA CIOKHBIX 3aMpo-
COB (KaK y»Ke FOBOPM/IOCh Bbllll€) 3a CUeT MHKAINCY/IA-
LM MHCTPYKLMIL B OAMH GNOK, YAOOHbLI JUIst BBITION-
HEHMA.

8 Ouu HY)KHBI 14 00ecreyeHus HEIPOTUBOPEYNBOCTH
JaHHDIX 34 CYET TOrO, YTO He TpeGyeTcs CHOBA 1 CHOBA
BOCIIPOM3BOJAMTE OJHY M TY K€ [OC/Ne[JOBATe/IbHOCTD
MHCTPYKLMit, Eciu Bce pa3paboTumKi M TIPHAOIKEHNUA
UCTIONB3YIOT OHY M TY JKe XPAHUMYI0 IPOLeypy, 3Ha-
4ynT, Oy/leT BBINOMHATLCS OfJMH M TOT e KOZ,

8 (CneicTBMEM  9TOrO  CTAHOBMTCA MPeNOTBpallleHMe
ounbox, Yem Gonblie 1eicTBIUi HeOOXOOUMO BBIILO/-
HUTb, TeM BbIlle BePOATHOCTL MOABAEHMs OLIMOOK,
OtcyTtcTBHe olnbok obecneynBaeT UeJI0CTHOCTD JaH-
HBIX.

8 OHM MOMOralT YNPOCTUTH YIpaB/ieHMe M3MEHEHM-
samu. Ecim tabnuipi, umena ctoibLOB MM [€/10Bble
nipaBuaa M3MEHATCA, OOHOBAATD IPUXOAUTCA TO/b-
KO KOJJ XpaHMMOIt Mpoueaypel 1 Huuero 6oblie.

B CrefcTBMEM 3TOrO ABJIAETCA MOBBILEeHNe Ge30MmacHo-
ctu. [Ipenocrapnenne gocryna k 6ase JaHHBIX TONBKO
yepes XpaHMMbIE NPOLEAYPbl CHUYKAET BEPOATHOCTE
MOBPeXX/eHNs AaHHBIX (CTyYaitHOro MM npefHame-
peHHOro).

B [TocKo/bKY XpaHKMble POLeAyPbl 00bIYHO XPaHATCA
B CKOMIMAMPOBaHHOM Buje, CYB]l TpaTut meHblie
BpeMeHu Ha ux 006paboTKy. DTO NPUBOJUT K MOBBILIE-
HMIO IPOM3BONUTEIBHOCTH.

8 Hexortoprie Bo3MoyxHOCTH SQL peanusyioTcs TONbKO
B O HOYHBIX 3aMpocax. XpaHMMble ITPOLeYPhl MOXK-
HO MPUMEHATD [U1A HanucaHus bonee rnbKOro u Mot -
HOTO Kopa.
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MTaK, MMEITCA TPUM OCHOBHBIX MPEMMYLECTBA: IPOCTO-
Ta, 0€30MacHOCTb M MpPOM3BONMTENbHOCTb, OueBMHO, BCe
OHJM ype3BbIYaiiHO BakHbl, Ho npexze uem GpocaTbesa npe-
Bpalarh Bech cBoit SQL-Kop B XpaHuMble NpoLefypbl, ce-
AyeT y3HaTb i O IPYroi CTOPOHE MeaJIM.

®  CHHTaKCUC XPaHMMBIX MPOLEAYP CU/IBHO 3aBUCHUT OT

CYBJl. HanmcaTb mo-HacToALEMY IEPEHOCHMBIN KO
XpPaHMMON NpOLEAYPbl MPaKTUYECKM HEBO3MOKHO.
B T0 ke Bpems caM) BbI30BBI XPAaHMMBIX ITpoLienyp (Mx
MMEHA U CIOCOObI Nepefiayl ApryMeHTOB) MOTYT ObITb
[OCTATOYHO MEePEHOCHMBIMM, TIOITOMY, €C/IM BaM Heob-
xopumo repeiiti Ha gpyryw CYB], no xpaiiHeit mepe
KOJ K/JM€HTCKOrO NPHU/IOKEHUA He TIPUeTCA MEHATD.

8 XpaHuMble MPOLEAYPHl CI0XKHEEe B HaIMCAHNM, YeM
ocHoBHbIe MHCTPYKUuM SQL, n nx cozganue Tpebyer
Gonbureit kBanudukauun u onvita. IToaTomy MHorue
aIMHHNCTPATOPb! 6a3 JaHHBIX OrPaHMYMBAIOT TIpaBa
Ha Co3jlaHue XpilHHMbIX Hpﬂue,ﬂ,yp B Ka4yecTBe Mepbl
6e30MmacHOCTH.

HecMOTps Ha BBILIECKA3aHHOE, XPaHMMBbIE TMPOLELYPHI
BeCbMa IIOJIE3HBI M HENPEMEHHO JO/IKHbBI MPUMEHSITHCA.
B pmesicrBurenpHoctn muHorue CYBI pacmonararor mHoxXe-
CTBOM XPaHMMBIX NPOLEAYP, KOTOPble TpeAHa3HauYeHbl /A
ynpaeneHus 6azamyu gaHHbIXx M Tabnuuamu. O6paTurech K
poxymenTauuu csoeit CYB]], uTo6e1 nony4ntb 6osblie MH-
dopmanun 06 atom.

/ He moxxeTe nucaTtbh XpaHuMble npoueAypbl? Toraa
MpOCTO MCNONB3YITE rOTOBbIE

Bo mHorux CYBA pasauuatorca mepbl 6esonacHoCcTH, Heob-
XOAMMbIE AAA HAMMCaHWsA XPaHWMbIX NMPOLEAYR M AAA WX Bbl-
noAHeHus. W 310 xopoLwo. ECAK Bbl HE HAMEpPEHbI NicaTb cob-
CTBEHHbIE XpaHUMble NPOLEAYPbLI, HCTIOAL3YHTE rOTOBbLIE.
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BbinoAHeHUEe XpaHUMbIX MPOLEAYp

XpaHuumple MpoLeNypbl BbIIONHAKTCS HAMHOrO dalle,
YeM MHMLIYTCA, MO3ITOMY Mbl HAYHEM MMEHHO C MX BbIIO/-
Henmsa. Mucrpykuus SQL ana samycka XpaHMMOIL IpoLie-
Aypbl — EXECUTE — TpebyeT yKa3aHUS MMeHM XPaHMMOIl
npouenypbl 1 rnepejflaBaemMbixX eii aprymentoB. Paccmorpum
C/IeAYIOLIMI TPUMEP.

Beoa V

EXECUTE AddNewProduct ('JTS01',
'Stuffed Eiffel Tower',
6.49,
'Plush stuffed toy with the
Y% text La Tour Eiffel in red white and blue')

AHanus Vv

3pecs BHIMONHAETCA XpaHuMaa npougfypa AddNew-
Product, kotopad Ho0aBnfAeT HOBBI TOBap B Tabmuuy
Products. Y mpoLeaypsl YeTbIpe napameTpa: UAEeHTHM-
KAaTop MOCTAaBLIMKA (MepBMYHBIN KAKY Tabnuusl Vendors),
Ha3BaHME TOBdpad, LicHa 1 OIIMCAHUE. At YeTblpe fnapaMeTpa
COOTBETCTBYIOT YETbIPEM [E€PEMEHHDIM, ONPEJe/IEHHbIM B
Xpanumoit npouepype. JlanHasa mpoueaypa fo0GaBaseT HO-
BYI0 CTPOKY B Tabnuuy Products u pacnpeiensieT nonyyeH-
HbI€ APTyMEeHTbI IO COOTBETCTBYOLMM CTO/10LaM.

B Tabnmue Products ectb ewle ofmH cronbell, HyXHa-
IOWMICA B NPUCBOEHMM 3HaueHms: prod id (mepBuuHbBI
knoy tabmuusl). [ToyeMy 3TO 3HaueHMe He IlepefaeTcs B
XpaHMMYI0 NPOLEAYPY B Buzie aprymenTa? [lns roro uto6bl
uAeHTH(QUKATOPBl TeHEPUPOBA/IMCh PaBI/IbHO, Oe3onacHee
ciienaTh nofoOHbl MPOLEecC ABTOMATH3HPOBAHHBIM (HE IO-
aragch Ha KOHEYHOrO Mo/b30Barte/d). VIMEHHO MO3TOMYy B
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OaHHOM IpMMepe UCIONb3yeTcs XpaHuMas npouegypa. Ona
BbIIIO/IHAET CIefYIOLIME e CTBIA:

[poBepsiel [PaBMJIbHOCTb IlepeflaBaeMblX JaHHbIX,
rapaHTHPYA Ha/luuMe 3HAYeHM y BCeX 4eThlpex apry-
MEHTOB;

reHEPUPYET YHMKA/NbHBIH MAeHTU(DHKATOP, KOTOPLILIt
OyneT MCMO/Ib30BaH B KAYeCTBE MePBUYHOr0 K/TH0ua;
noGapnifeT JlaHHbIe O HOBOM ToBape B Tabmuuy

Products, coXpaHAA CO3aHHDIN NePBUYHbIN K/TI0Y K
3aHOCs JJAHHbIE B COOTBETCTBYHOLME CTONOLbI.

TakoB OCHOBHOI crocO® BHIMONHEHMA XPAaHUMOIT IPO-
uenypol. B saBucumocty ot CYB]] MOTyT ObITh HOCTYIHBI U
ApyTie BapMAHTbI BEIIIOIHEHMS], BK/II0YAs ClefyioLee:

Heobs3aTe/bHble APIYMEHTBI CO 3HAYEHMAMM 1O YMOTI-
YaHMIO, MPUCBANBAECMBIMY B C/Ty4ae, €C/iM APTyMEHT He
3aJlaH 110/1b30BaTeNeM;

MMEHOBAHHBIC NAPpaMeTPbl, YKasblBaeMble B BIJE map
rnapame Tp=3Ha4YeHHUE;

BBIXOJIHblE TlapaMeTpbl, MO3BOMAOLINE XPAHMUMO
npoueaype 06HOBIATH MePEMEHHYI0, MCIONb3yeMyIo
BbI3bIBAIOLMM TIPU/IOYKEHIEM;

BO3BpalljaeMble KOibl, [I03BOMAIOI}ME XPAHUMOI IPO-
neaype rnepefapaTtb 3Ha4€HME BLI3bIBAIOLIEMY IIPpWJIO-
HKEHMIO.

Co3paHue XpaHUMbIX MPOLEAYp

Kak y»e roBopuioch, cosjjaHnne XpaHuMOil IPOLERy pbl —
3ajjada He U3 TPUBMa/IbHbIX. YTOOBI MPOJEMOHCTPHPOBATH
3TO, PACCMOTPUM MPOCTOJ NPUMEP: XPAaHUMYIO MPOLEAYPY,
KOTOpasA TNOACYMUTHIBAET B CIMCKe PACCHIIKM KONMYECTBO
K/IMeHTOB, UMEIOILMX aJipec 37eKTPOHHOI MOYTHI.

Hixe npuBepena Bepcus ana Oracle.
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Bsop V

CREATE PROCEDURE MailingListCount (
ListCount OUT INTEGER

[
(¥7]

v_rows INTEGER;

BEGIN
SELECT COUNT (*) INTO v_rows
FROM Customers
WHERE NOT cust_email IS NULL;
ListCount := v_rows;

END;

Anannz Vv

OTa XpaHMMas [poOUeNypa MMEeT OJMH AapryMeHT:
ListCount. BMecTo TOro 4To0bl nepeapaTh 3HaYeHMe B Xpa-
HUMYI0 MPOLIEAYPY, AAHHbBIT apryMeHT BO3BpAllaeT 3HaYeHune
13 nee. [Togo6HOe MoBeneHNe apryMeHTa ONpeensaeTcs K-
4eBbIM c1oBOM OUT. Oracle nonjep>kuBaeT apryMeHTbl TUIOB
IN (mepegaroTca B XpaHuMble npouenypst), OUT (repepator-
CA M3 XpaHMMbIX npouenyp) u INOUT (nepegatorcsa B 000MxX
Hanpasinedyuax). CoOGCTBEHHO KOI XPaHMMONM NPOLERYPbI
3AK/II0YeH MEXIY Kao4yeBbIMK ¢ioBaMit BEGIN u END. 3pech
J/151 ONpefieNIeHNA KIMEeHTOB, MMEeIOIMX apeca 371eKTPOHHOM
[OYThI, BbIIOMHAETCA NpocTads MHCTPyKuma SELECT. Ilocne
9TOr0 BBIXOLHOMY apryMeHTy ListCount npucBanBaercs
3HaueHMe, paBHOE KOJIMYECTBY CTPOK B BbIGOPKE.

Jlna sanycka npumepa B Oracle Heo6xouMO BBINONHUTD
CEeN YW Koa,

Beoa V

var ReturnValue NUMBER
EXEC MailingListCount (:ReturnValue);
SELECT ReturnValue;
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AHanus v

B arom kope o6bABNsAeTCA nepeMeHHas, kotopaa Gymer
XpaHKUTDb 3HaYeHMe, BO3BpallaemMoe npoieaypoit. [locae ato-
O 3aNyCKaeTcs cama NpoLefypa, M BbIIOTHAETCA MHCTPYK-
uus SELECT 1s1 oToOpakeHns MOMy4yeHHOro 3HaueH M.

Huxe npusepena Bepcus pa Microsoft SQL Server.

Beop V

CREATE PROCEDURE MailingListCount
AS

DECLARE @cnt INTEGER

SELECT @cnt = COUNT(*)

FROM Customers

WHERE NOT cust_email IS NULL;
RETURN @cnt;

AHanus V

ITa xpaHuManA MpOLEfypa HE MMEeT HMKAKUX apryMeH-
TOB. BpIsbiBaioliee NPUIOXKEHME TONYYAeT HYXKHOE 3Haye-
Hue Onarogapsa Tomy, uto B SQL Server mopmepuBaroTcs
BO3BpalljaemMble 3HaUeHNs, 3[ech NOCPeCTBOM MHCTPYKIUN
DECLARE o0bsBieHa /IOKa/libHasA NepeMeHHas @cnt (1meHa
BCeX JIOKaNAbHbIX NepemeHHbIX B SQL Server HauMHATCA
c cuMBoO/a @), ITa nepemMeHHasA 3aTeM UCIIONL3YeTcA B MH-
cTpykumu SELECT, mpuHMMas 3HauyeHue, BO3BpalllaeMoe
dbynxumest COUNT (*). Hakodew, uucTpykuuss RETURN mc-
NOMb3YeTCA 1A epefady Pe3ynbTaToB MojicyeTa B BhI3bIBa-
1oL ee NPUIOKEHNeE.

Ins 3anmycka npumepa B SQL Server Heo6xouMo BbInoj-
HUTb C/IeyI0LNii KOJ,
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Beoa V

ECLARE @ReturnValue INT
FXECUTE @ReturnValue = MailingListCount;
UELECT @ReturnValue;

AHanus V

B aTtom xofe oObsBNseTCA TepeMeHHas, Kotopas Oyjer
XPaHUTh 3HaYeHue, BO3RpalljaeMoe MpoLeypoil. 3atem 3a-
IyCKaeTcsA cama TNpoLeiypa, W BbINONHAETCA MHCTPYKLMA
SELECT i1 oToOpakeHus MOAY4YeHHOr0 3HaUYeHN A

PaccMoTpuM ellje oiMH MpUMEp, HO Ha 3TOT pa3 OyjeM fio-
(aBnATH HOBBIN 3aka3 B Tabnuiy Orders. JlaHHbil npumep
paccuuTaH Tonbko Ha SQL Server, ojHako OH HArMAAHO Je-
MOHCTPUPYET, KaK MPUMEHATb XPaHMMbie POLEAYPbI.

Beoa V

CREATE PROCEDURE NewQrder @cust_id CHAR(10)

AS

-- OBwABNEHMe MepeMeHHOM NNS HOMepa 2akasa
DECLARE Gorder num INTEGER

-- llonyyeHue Terywero HaubonelWero HoMepa 3akasa
SELECT Border num = MAX(order num)

FROM Orders

-- OnpepeseHue CcledybWero HOMepa 3akKasa

SELECT @order_num = @order num + 1

-- JloBaByieHye HOBOI'O 3akKasa

INSERT INTO Orders (order num, order date, cust_id)
VALUES (Rorder num, GETDATE (), Gcust_id)

-- Bo3BpalieHre HOMepa 3akasza

RETURN @order_num;

AHanus Vv

JTa XpaHUMas NpoLeaypa co3jaeT HOBbII 3aKa3 B Tabmu-
e Orders M MMeeT OfMH ApPryMeHT: UJeHTU(PUKATOp KIK-
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eHTa, Clle/aBLIero 3axas. [IBa ppyrux cronbua tabnuubl —
HOMEP M JaTd 3dKa3da — ICHCPHMPYHTCA aBTOMATHMYECKM B
camolt XxpaHumorii npouenype. Brauane B kozne 06 bABIACTCS
NOKa/IbHAA [lepeMeHHa I XpaHeH!A HOMEPa 3aKasa. 3aTeM
3ampallyBaeTcsa Tekylnit Hanbonbinit Homep 3akasa (c mo-
MOLLbI0 QYHKLMY MAX () ), KOTOPbIN YBe/IMUMBAETCS HA M-
HULY (¢ noMoulblo MHCTPYKIMu SELECT). ITocne aToro mo-
CPENCTBOM MHCTPYKLMH INSERT nobaBnAeTCA HOBBIM 3aKa3
C MCNONb30OBAHNEM TOIBKO YTO CrEHEPUPOBAHHOrO HOMEpa
3aKasa, TeKylueii CMCTeMHON JaThl (OMpejeseTcs ¢ NoMo-
b0 GyHkuuu GETDATE ()) u nonydyeHHOro uaeHTuduxa-
Topa Knnenta. Hakoneu, HoMep 3axasa (HeoOXomuMblil nid
00pabOTKM 5/1EMEHTOB 3aKa3a) BO3BPALIAETCA C MOMOLIBIO
uHCTpyKunu RETURN @order num. O6parnTte BHIMaHMe Ha
TO, YTO KOJI cHabyceH KOMMEHTApuAMYU. ITO BCerna ciefyeT
fenaThb [Py HAMMCAHMM XPAHMMBIX IIPOLELYP.

r @
KommeHTUpY#Te CBOM KOA

A0B0M KOA AOAKEH ObiTe CHaBXeH KOMMEHTaPUAMM, M XPaHU-
Man npougaypa — He McKaloueHHe. AobaBAEHHE KOMMEHTa-
PHUEB HE OKAXET HUKaKOro BAMAHMA Ha NPOM3BOAWMTENLHOCTD,
Tak 470 3AECh HET “0bparHON CTOPOHLI Meaann” (Bpems Tpa-
TUTCA TOABKO Ha HanucaHWe KoMMeHTapues). MNpeumyllecTsa
o4eBUAHBL: 0BAeryeHre NOHUMaHWSR KOAa APYrMMM nporpam-
MMUCTaMK (A8 ¥ BaMu TOXE), a Takke yAo6CTBO Ero MaMeHeHus
CnycTA HEKOTOPOEe BpemMa.

Kak 0TMEeyaA0Ch Ha YpoKe 2, camblid pacnpocTpaHeHHbIH cno-
c0ob 33aKOMMEHTHPOBATL KOA — MOCTaBMTb B HAYaAe CTPOKM
CMMBONEI -- (ABa Aeduca). Hekotopblie CYBA nopaepxysaror
H aAbTEpHATHBHbIA CUHTAKCHC KOMMEHTapHWEB, HO CHHTaKCHC
—-— YHWBEPCANEH, NO3TOMY AyYlUE UCNOAL30BATb €r0. )

Huoke npuBefieHa HeCKONBKO MHASL BEPCUSA TOTO JKe KOfia
s SQL Server.
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Beoa V

CREATE PROCEDURE NewOrder @cust_id CHAR(10)
AS

-- IoDaBJieHME HOBOTO 2akasa

INSERT INTO Orders(cust_id)

VALUES (@cust_id)

-- BoszBpamenue HOMepa 3akasa

SELECT order num = @@IDENTITY;

AHanus V

JlanHas XpaHumasa mpolefypa TakkKe CO3JaeT HOBbII
3akas B Tabmuue Orders. Ho na atot pa3 CYB]I cama reme-
pupyet Homep sakasa. Bonswmncrso CYB] nopaepxnsaer
TaKoi Tun QyHKuMoHambHOCTY (ogobHble cTON6IBI Ha3bI-
BAIOTCA MONAMM aBTOHyMepaumu). OnATb ke, mpouenype
TNEPENAETCA TOMLKO OAMH APIYMEHT: MAEHTU(PUKATOP K/INEH-
Ta, cenaBluero 3aka3, Homep u gaTa 3akasa He yKasblBaloT-
ca Boobute — CYB/] ncnonbsyer 3HaueHue MO YMONMYAHMIO
int; | naTbl(¢nyuMﬂ GETDATE()), a HOMED 3aKasa reHepu-
pyerca aBToMaTHyecky. Kak y3HaTh, Kakoi naeHTUMUKATOP
6bin crenepupopan? B SQL Serer st atoro npefHasHayeHa
rnobanpHaA nepemeHHas @E@IDENTITY, Bo3Bpalljaemasi B
BbI3bIBAIOILEE MIPUTIOXKEHME (HA 9TOT Pa3 € UCTIONIb30BAHUEM
MHCTpyKLMu SELECT).

Kax Bupure, XxpaHumMple npoLeAypbl OUEHb YaCTO MO3BO-
MAIOT PElIMTb OJHY M TY )K€ 3ajjady pPasHbIMU CHOCOOaMIL.
Bri6op Bo mHorom Gynet 3aBuceTh 0T ocobennocreit CYB]I,
C KOTOpOI1 BbI paboTaete.
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Pesiome

Ha 3TOM ypoKe Bbl y3H/IM, UTO TAKOE XPaHMMBbIE [1POLie-
Oypbl ¥ JJIA 4ero OHM HY/KHBL Bbl Taxoke O3HAKOMMJIMCH C
6a30BbIM CHHTAKCHCOM CO3AHMA U BLITIONHEHMA XPAHUMBIX
Mpoueayp M ysHanyu o crocobax ux npuMmeHeHuA. B kaxkgon
CYB]] xpaHuMble npoLenypel peann3yorcs no-passomy. He
ncknioveno, yro B Baweit CYBI cnoco6 BroimonHeHus xpa-
HMMBIX TIpouenyp OyaeT HecKoNbKO MHBIM, M BBl MONYYMUTE
JOTIO/THUTE/IbHbBIE BO3MOKHOCTHU, HE YITOMSHYThIE B IAHHOI
KHHre. 3a ONONHUTeNbHOM MH(OpMaliieil 00paTHTeCh K [0~
kymeHTauun ceoeid CYB]I.



YPOK 20
O6paboTka TpaH3aKUMMH

Ha amom ypoxe svt ysnaeme, umo maxoe mpaH3axiuyiu u
Kax npumenams uncmpyxyuy COMMIT u ROLLBACK onst ux
o6pabomku.

Urto Takoe TpaH3aKuuu

O6pabotka TpaHsakumit obecriednuBaeT MNoOALepIKaHme
[EIOCTHOCTH Ga3bl JaHHBIX 3a CYET TOro, 4TO makeThl SQL-
3aMPOCOB BBINOIHAIOTCS MONHOCTBIO MM HE BbIMOTHAIOTCA
BOBCE.

Kak 06bAcHANOCH Ha ypoke 12, pensiuorHeie 6a3bl gaH-
HBIX OpPraHM30BaHbl TAKUM 06Pa3oM, 4To HHGOPMALYA B HUX
XpaHMTCA BO MHOrMX Tabmmuax, brarogaps atomy oberdaert-
s yIpaB/ieHye JaHHBIMH, a TAK)Ke MX TIOBTOPHOE MCTI0/b30-
BaHue. He BiaBasch B nogpo6HOCTH, MOYEMY penALMOHHbIE
6a3pl JaHHDBIX YCTPOEHBI MMEHHO TaK, C/IeAYeT OTMETUTD, YTO
CXEeMBbl BCeX YIAUHO CIPOEKTHPOBAHHBIX 623 JaHHBIX MOXKHO
B KAKOJ-TO CTENEHM CUMTATD PEeNALMOHHBIMU.

Xopoumit npumep — TabnuLbl 3aKa308B, C KOTOPBIMI MBI
paboTanyu Ha BCexX MPeNBIAYLUIMX YPOKaX. 3aKa3bl XPAHATCH B
nByx Tabmuuax: Orders comep)HUT ONMCaHMe CAMUX 3aKa30B,
a OrderItems — mHpopMaLNI0 00 OTJENbHBIX 9/1eMeHTax
3aKa30B. JTu JgBe Tabmuipl cBA3aHbI MeXIy coboit ¢ nomo-
1B YHUKA/IbHBIX MIEHTH(DHKATOPOB, KOTOpble HAa3bIBa-
10TCA nepsudHbiMU kmouamu (cM. ypok 1). Kpome toro, stu
Ta0NMLbl CBS3AHBL M € APYruMM TabIMLaMK, COLepKalliMK
MHQOPMaIMIO 0 KTMEHTaX U TOBapax.

[Ipouecc fobaBneHus HOBOTO 3aKa3a 3aK/0YaeTCA B Bbl-
IIOIHEHWM CIEeAYIOLIMX IefiCTBUIL.
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1. IIpoBepka, comepKUTCA MU UHPOPMALUS O KIUEHTE B
6ase mauupix. Ecnu ver, Takas undopmauusa nobasns-
€TCA.

2. ITomydenne npeHTHdUKATOpPA KIMEHTA.

3. HoGapnenue ctpoku B Tabmuuy Orders i cBA3bIBAHHE
eec DLJZ[EHTH@JMI(E[TOPOM K/IIHMEHTA.

4. Tlony4eHue upeHTHPUKATOPA HOBOTO 3aKa3a, IPUCBO-
eHHOro eMy B Tabnuie Orders.

5. HobGaBnenue ogHoit cTpokyu B Tabmuuy OrderItems
1A Ka)KIOro 3aKa3aHHOro ToBapa y COOTHECEHME ero
c Tabnuiieit Orders MOCPefCTBOM MONY4YeHHOrO UeH-
tudukatopa sakasa (a raioxe ¢ tabmuueit Products
MOCPenCcTBOM MIeHTHOMKAaTOPa TOBapa).

Tenepb mpeanoONOXKUM, YTO Kakasa-To olnbKka B Gase gaH-
HBIX (HampuMeEp, HeXBaTKa MecTa Ha [MCKe, OrpaHMyeHIs,
CBA3aHHbIE ¢ 0e30macHOCTBIO, MK ONOKMPOBKA TaO/MIMIIBI)
TIOMellana 3aBEPIINTh 3TY MOCIEN0BATENHHOCTh [ENCTBUIA.
Hro cnyunrcs ¢ JaHHBIMK?

Xopotuo, ecnu oumbka npousoieT nocie gobaBneHus
MHGDOPMALIMK O KIMEHTe B TaONHUILY, HO IO TOTO, KaK OHa Oyzer
nobapieHa B Tabnuuy Orders, — B TaKOM cIydae npobmemM
He BO3HMKHET. Paspertaercs XpaHUTb [JaHHbIE O KIMeHTax 6e3
3aka30B. [Ipy MOBTOPHOM BBITIONHEHUY TPUBENEHHON BbILIe
T0CIeIOBATEIbHOCTY NeiCTBIIT H0OAB/IEHHAA 3aMUCh O K/H-
eHTe Oyjer BO3BpalleHa M UCIONb30BaHa. Bbl cMoskeTe 1po-
JOKUTH pabOTy € TOTO MeCTa, Ha KOTOPOM OCTaHOBM/THCE.

Ho uro, eciu otnbka mpousofer nocae Toro, Kak CTpo-
xa Opizia foGasneHa B Tabmuuy Orders, HO [0 TOTO, Kak Oy-
AyT nobasneHsl cTpoku B Tabnuuy OrderItems? Temeps B
Gase JaHHBIX IOABUTCA [TYCTOI 3aKas.

Unn eme Gomee mmoxol CleHAapuit: YTO, €CIK CUCTEMA
crenaet oumbKy B mpolecce 06aBneHys CTPOK B Tabmuiy
OrderItems? B Takom crmydae 3aka3 OymeT BHeceH B 6asy
J@aHHBIX /IMLIb YAaCTUYHO, 1 BBI IKE He y3HaeTe 00 9TOM.
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Kak pemntp yxasanuywio npobnemy? VMenHO 3pech B
nrpy BerynaioT mpansaxyuu. ObpaboTka TpaHsakiuit —
9TO MeXaHM3M, MPUMEHAEMbIN InA ynpapneHusa Habopa-
M SQL-3ampocoB, KOTOpble NO/KHBI ObITb BBIMOIHEHbI
TONIBKO LIeIMKOM, T.e. TakuMm 00pasom, 4yToObl B 0a3y jgaH-
HBIX HE MOIJIM MONACTh Pe3ylbTaThl YACTUYHOTO BHITOJHE-
Hua 3anpocos. [Ipu o6paboTke TPaH3AKIUUA MOXKHO ObITH
YBEPEHHBIM B TOM, YTO BBIMO/NIHEHMe Habopa 3anpoCcoB He
Opin0 npepBaHO nocepeamue — OHM WK ﬁblﬂlfl BBIITOJIHEHBI
BCe, M1 He OblI BHINONHEH HU OAMH M3 HUX. Ecnu Huka-
KX onOOK He IPOM3OITIO, TO Pe3ynbTaThl paboThl BCEro
Habopa GuKcUpyoTca (3anuchIBalTCA) B Tabnuuax 6asbl
nanHbix. Ecnu npousowna ownbka, fo/KHbl ObITh OTMEHE-
HbI BCE onepauuu, 4Tobnl BepHyTh Hasy naHHBIX B NpeKHee
COrnacoOBaHHOE COCTOSHME.

Wrak, ecnu 00patuThes K HallleMy NPUMEDPY, TO BOT Kak B
PEanbHOCTI [OMIKEH BBIITIALETH MPOLecc.

1. Ilposepka, comepxutcs 1 MHGOPMALKA O K/IHEHTE B
6ase gannbix. Ecim Hert, Takaa undopmanus jobasns-
eTcA.

Oukcauua uHGoOpMALMI O K/IMEHTE.

-

Ionyyenne upenTndUKaTOpa KNMEHTA.

JobGasnenue ctpokn B Tabnuuy Orders.

Do W

Ecnu Bo Bpemsa nobasnexns crpoxu B Tabnuiry Orders
NPOUCXOAMUT ouInOKa, orepars OTMeHAETCA.

6. IMonyyenne ugenTMdUKATOPa HOBOTO 32Ka3a, IPUCBO-
eHHOro emy B Tabnuue Orders

7. Hob6apnenne opgHoit cTrpoku B Tabnuiy OrderItems
IJIA Kax*@Joro 3aKa3aHHOro TOBapa.

8. Ecim B mpouecce nobGapneHMsa CTPoK B Tabmuuy
OrderItems npoucxogur ownbxa, gobapneHne Bcex
cTpok B Tabnnup! OrderItems u Orders OTMEHAETCH.
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[Ipu paGore ¢ TpaH3aKUMAMK Bbl 4aCTO OyfeTe CTa/IKH-
BaThCA C OHUMMU U TEMU JKe TEPMUHAMM.

" Tpansakuma. Enunenit nabop SQL-3anpocos.
B Orkar. [Ipolecc oTMeHbI yKasaHHbIX HHCTpYKLmit SQL.

B ®ukcanuA. 3anuch HECOXPAHEHHDIX Pe3y/TbTaTOB MH-
crpykumit SQL B Tabnuubl 6a3pl JaHHBIX.

® Touka coxpaHenmus. BpemeHHoe cocToAHME B XOJI€ BbI-
TMOMTHEHNA TPaH3aKIMK, B KOTOPOE MOXKHO BEePHYThCA
rocsie OTMEHb YaCcTH MHCTPyKUMit Habopa (B oTin4ne
OT OTMEHBI BCell TPaH3aKLMM).

; DelicTere KaKMX UHCTPYKLUI MOXKHO OTMEHUTH?

06paboTka TpaH3aKuWidi 3aAEHCTBYETCA B XOAE BbINMOAHEHWA
MHCTPYKUMIA INSERT, UPDATE M DELETE. HeAb3d OTMEHMTH
AEWCTBME MHCTPYKUMM SELECT (B 3TOM HeT CMbicaa.) Heaban
TaKXe OTMEHMWTL 3anpockl CREATE W DROP. Mx MOXHO 3aAei-
CTBOBaTb B TPaH3aKUMAX, HO €CAM MOHaA0BMTCS BblﬂOAHHU

OTKAT, TO AEHCTBUE 3THX MHCTPYKUKIA aHHYAMPOBaHO He ByAer.

YnpaBAeHUe TpaH3aKUUAMMU

Tenepn, korna BBl 3HAa€ETe, YTO Takoe 06paboTKa TpaH3ak-
LMIt, TIepestaeM K ynpaB/eHMIo TPaH3aKLMAMHU.

- oy
l'\‘ i, Pasauuua B peanusaumax
TOUHBLIA CHHTAKCKC, UCNOAL3YEMBIR AnA 0BpaboTku TpaH3ak-
umK, sasucut ot CYBA. MNpexae 4em NpMMeHATb ONKUCbiBae-

Mble Aanee WHCTPYKLMW, 0BpaTUTech K AOKYMEHTaUWHU CBOeH
CYBA.

K04 K ympaBieHuio TpaH3aKLMAMY 3aK/I04YaeTCA B TOM,
uTo6BI crpynnuposats SQL-3ampock! B norndeckue Grnoxu
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il IBHO YKa3aTb, KOTIa MOYKET OBbITh BBIMOHEH OTKAT, a KOr-
Jla — HeT.

B nexotopeix CYB]l tpebyercs, utoObl onb3oBaTenb
ABHO TIOMETM/I Ha4yano M KOHel KaKAoil TpaHsakumu. Ha-
npumep, B SQL Server Hy;KHO cenarh cnefyiouiee (3aMeHKTe
.. . KOJIOM 3ampoca).

Beop, V

BEGIN TRANSACTION

COMMIT TRANSACTION

AHanus Vv

B aTOM npumMepe Bce MHCTPYKLIMHM, 3aK/IFOUEHHbIE MEXKIY
(bpaSaMM BEGIN TRANSACTION p COMMIT TRANSACTION,
JOJIKHBI OBITh MM BBITIQIIHEHBI LIEJIMKOM, WK HE BBITIOJIHE-
Hbl BOOOIIE,

OJKBUBAJIEHTHLIN Kof ana MariaDB u MySQL npusenen
HIKE.

Beoa V

START TRANSACTION

B Oracle cunTakcuc 6yget Takum.

Beop, V

SET TRANSACTION

Beop V

B PostgreSQL ncnonsayercsa cuatakcuc ANSI SQL.
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Brop V

BEGIN

B ppyrux CYB]l npumMeHA0TCA CXOXKKMe BapMaHTbl CHH-
Takcuca. Bol 3ameTnTe, uto B bonpmumncTee CYB]] He Tpeby-
eTCs SBHOTO 3aBeplUeHMsA TpaH3akuuu. Bmecto aToro TpaH-
3aK1Ms MPOAO/DKAETCA IO TeX Mop, MOKa YTO-TO He MpepBeT
ee. OOb14HO 3T0 MO0 MHCTPYKUMA COMMIT s cOXpaHeHUs
namMeHeHuit, mmbo UHCTPYKLMA ROLLBACK /11 MX OTMEHBL.

UHeTpykuua ROLLBACK

I/Iﬁcrpyzcu,m ROLLBACK mpepHa3sHadeHa Ji/ig OTKaTa (oT-
meHbl) SQL-3anpocoBs, Kak MOKa3aHo HIDKE.

Beoa V

DELETE FROM Orders;
ROLLBACK;

AHaausz Vv

B atom npumepe BBIMOMHACTCS M CPasy e, MOCPEACTBOM
MHCTpyKuMu ROLLBACK, aHHynupyercs sampoc DELETE.
[TycTh 3TO M He camblil MOME3HBI MpPUMeEp, OH BCE PaBHO
MIOKa3bIBAET, YTO B COCTAaBe TPaH3aKUMi onepauun DELETE
(a Taxske INSERT u UPDATE) He ABMAIOTCSA OKOHYATE/ bHBIMU.

UHeTpykumua COMMIT

O6br4HO Mmocne BbINONHEHMA MHCTpyKuuit SQL pesyns-
TaThbl 3aMMCHIBAIOTCA HEMOCPEACTBEHHO B Tabmuibl 6a3 maH-
HBIX. DTO Ha3bIBAETCA HeABHAS (PUKCAUUS — OIepalmsa co-
XpaHeHWA (MM 3aNMCH) BbITIONMHACTCA aBTOMATHYECKN.

Onnako B TpaH3aKLMM HeABHasA (QUKCALMA MOXKET M He
NPUMEHATbCA, ITO 3aBUCUT OT TOro, ¢ kakoit CYB]] Bel pa-
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Ootaete. Hexotopere CYB]] TpakTyioT 3aBeplieHe TpaH3aK-
1111 KaK HesABHYI0 (PMKCaLUIO.

st npuHypuTenbHoi GuKcaluy U3MeHeHN I NpejHa3Ha-
yeHa MHCTpyKUua COMMIT. BoT cOOTBETCTBYIOLMIT TpUMEp
g SQL Server.

Beoa V

BEGIN TRANSACTION

DELETE OrderItems WHERE order num = 12345
DELETE Orders WHERE order num = 12345
COMMIT TRANSACTION

AHanus Vv

B aTtom mpumepe 3akas Homep 12345 NONHOCTLIO yJiansd-
erca u3 6a3pl JaHHbIX. I[TOCKONbKY 3TO MPUBOAUT K OOHOB-
neHuio AByX Tabmmy, Orders m OrderIltems, TpPaH3aKLuA
NpUMEHAETCA [JIA TOTO, ytoOBl He AOnyCTUTh 4aCTHHIHOIrO
ynanenus 3akasda. Koneunas mHCTpykuma COMMIT duxcu-
PyeT U3MEHEHMA TONbKO B TOM CIy4ae, eC/IM He MPOM3OLITIO
Hukakux ownbok. Eciu nepsast uHcTpykums OymeT BbIO/-
HE€Ha4, a BTOpasd M3-3a onbku — HET, TO yOaneHmne He GYHET
3aMKCHUPOBAHO.

Yro6bl BHIIONHUTBL TO e camoe B Oracle, Bocrionbayii-
Tech CIeAYHLINM KOLOM.

Beog, V

SET TRANSACTION

DELETE OrderItems WHERE order num = 12345;
DELETE Orders WHERE order num = 12345;
COMMIT;
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Touku coxpaHeHun

ITpocTbie uHCTpYKUMM COMMIT i ROLLBACK mo3BO/fA-
0T QUKCMPOBATh MIM OTMEHATb TPaH3aKIMMU B Lie1oM. 3TO
BIOJIHE ONPABAAHHO IO OTHOLIEHMIO K KOPOTKMM TpaH3aK-
LMAM, HO 1A GO/iee CTIOKHBIX MOTYT IIOHaA00M ThCA YacTHy-
Hble QMKCALMK MM OTKAThL,

Hanpumep, onucanHbli Bbille npouecc gobaBrieHus 3a-
Kasa npepncraenser coboit ogHy TpaHsakiuuio. Ecnmn npon-
soifieT ounOKa, HeoOX0NMMO BEPHYTLCA B COCTOAHNME, KOTTA
cTpoka eue He Obiia goGaenena B Tabnuuy Orders. Ho Bel
BPAJ /M 3aXOTUTE OTMEHUTD J0OaB/IeHNe JaHHBIX B TaONuIy
Customers (ecnu oHO OblIO CHENMAHO).

[Jnsa oTMeHB! HacTH TpaH3aKLMK HYKHO MMETb BO3MOX-
HOCTDb pa3mellleHns MeTOK B CTPAaTerMyecky BasKHBIX TOYKaX
Onoka mHcrpykumit, Torpga, ecin noHagoOMTCs cienarth va-
CTUYHBIN OTKAT, BbI CMOYKETE BepHYTb a3y HaHHBIX B COCTO-
AHME, COOTBETCTBYIOLLEE OJHOM M3 METOK.

B SQL nopo6Hble METKM HAa3blBAWOTCH MIOUKAMU COXPaA-
HenuA. [lna cospanma taxkon Touku B MariaDB, MySQL n
Oracle npumenserca nHCTpyKuua SAVEPOINT.

Beop, V

SAVEPOINT deletel;

B SQL Server HyHO czienaTh CiefyioLiee.

Beop V

SAVE TRANSACTION deletel;

Kaxkzjas To4YKa COXpaHeHMs JO/DKHA 00/1ajaTh YHMKAIb-
HBIM HIMEHEM, O[HO3HAYHO MEHTHDHIIMPYIOLNM ee, YTOOBI,
Korpa BeI BbimonHAeTe oTkaT, CYB]I “3Hana”, B Kakyio TOUKY
OHA [JO/I)KHA BepHYThCA. [I/11 OTMEHbI BCEX MHCTPYKLMIL [10-
cne aToi Touku B SQL Server Hy»<HO BbIIOMHUTD C/IELYIOLLEE.
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Beoa V

ROLLBACK TRANSACTION deletel;

B MariaDB, MySQL u Oracle neo6xogumo nocrynurtb
TaK.

Beoa V

ROLLBACK TO deletel;

A Bot nonubii npumep s SQL Server,

Beoa V

BEGIN TRANSACTION

INSERT INTO Customers(cust_id, cust name)

VALUES (1000000010, 'Toys Emporium');

SAVE TRANSACTION StartOrder;

INSERT INTO Orders(order num, order date, cust id)
VALUES (20100, '2001/12/1', 1000000010);

IF @EERROR <> 0 ROLLBACK TRANSACTION StartOrder;
INSERT INTO OrderItems (order num, order item,

% prod_id, quantity, item price)

VALUES (20100, 1, 'BRO1', 100, 5.49);

IF @EERROR <> (0 ROLLBACK TRANSACTION StartOrder;
INSERT INTO OrderItems(order num, order item,

% prod id, quantity, item price)

VALUES (20100, 2, 'BRO3', 100, 10.99);

IF @EERROR <> (0 ROLLBACK TRANSACTION StartOrder;
COMMIT TRANSACTION

AHanus Vv

3pech BbIMONHAETC HabOp M3 HeTblpeX MHCTPYKLMi
INSERT, o6begiHeHHbIX B TPaH3aKuio. Touka COXpaHeHus
OMpefieNieHa Mocjie MepBoi MHCTPYKUuu INSERT, Tak 4TO
€C/IM OfJMH M3 MOoCneAylnX 3anpocos INSERT 3aKOHUYMTCA
HeyJladell, OTMeHa TPaH3aKLuu [POM30IJeT NUUIb 10 3TOi
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toukn. B SQL Server gna KoHTpons ycrewHocT samnpoca
MOYKHO MCIIONb30BATh CHCTEMHYH TepeMeHHyl @EERROR.
(B npyrnx CYB]l npumMeHsI0TCA MHble PYHKIMKM WM Tepe-
menHble.) Ecniu nepemennan @RERROR COlep/KNT HeHy/meBoe
3HAueHMe, 3HAYMT, NpousoLa ounbka, 1 TPAH3AKLMS OT-
MEHAETCA [0 TOUKM COXpaHeHus. Ecnn TpaHsaklusa B 1e10M
3aBePLIAETCA YCIELIHO, TO /I COXPaHeH s AaHHbIX BbITOM-
HAETCA MHCTPYKLus COMMIT,

; Yem Gonblue Touek COXpaHeHunA, Tem Ayulie

MoxHO cO03p8BaTh CKOAbKO YFOAHO TOUEK COXPaHEeHWs B
SQLl-kope, u uem Bonblue, Tem ayuwe. Moyemy? Motomy YyTo
yem GoAblUe y BAC TOHEK COXpaHeHKs, Tem Goree TMOKO MOX-
HO yNpaBAATb OTKaTamu.

Pe3iome

Tpansakymnun — ato Gnoku mHcTpykumit SQL, KoTopbie
JO/DKHBL BBINO/IHATLCA B MaKeTHOM pexxmme (Bce BMmecTe).
Bbl 03HaKOMMINCH C mHcTpykumamu COMMIT u ROLLBACK,
KOTOpble TpefHasHadeHbl /14 ABHOIO yINpaBAeHNUA MpoLec-
camit 3amuci 1 OTMEHBI Pe3y/IbTaTOB TpaH3aK1uit. Bul Taxke
y3Ha/Ku, KaKk [IPUMEHATb TOUKM coXxpaHeHus Ajis obecneve-
Husa Oonee rOKOro KOHTPONA 32 OTMEHOI 3anpocos. Pasy-
meercd, 06paboTka TpaH3aKLuit — O4eHb OOUIMpHas TeMma,
KOTOPYK HEBO3MOXKHO OXBATHTb 3a OMH YPOK. Kpowme Toro,
MéXaHu3mbl 00pabOTKN TpaH3aKIMii peann3oBaHbl M0-pas-
Homy B Kaxgoit CYBJL. Iloaromy oOpaTuTech K JOKyMeHTa-
unu cpoeit CYB]I 3a mononHuTenbHOM nHGOpMaL e,



YPOK 21
Kypcopbi

Ha amom )’pG‘KC’ 6ol y3Haeme, 4110 maxKoe Kypcopol U Kax
UX HpUMEHAMD.

YTo Takoe Kypcopbl

SQL-3anpocsl, cBA3aHHbIE C U3BJIEYEHMEM JIAHHBIX, pabo-
TalT ¢ HabopaMu CTPOK, KOTOpPbIe HA3bIBAIOTCA Pe3y/biiiii-
pyouiumit, Bce BoappauiaeMble CTPOKM COOTBETCTBYIOT ycC-
noBMI0 0TOOPA, YKasaHHOMY B MHCTpYKUmu SQL; nx moxer
ObITb HOMb UK Gonblue. I1pu MCIIONB30BAHMM MPOCTHIX MH-
crpykuuii SELECT HeBO3MOXKHO [ONYYNTh IEPBYIO, CNEny-
IOLLYH CTPOKY WM NPeAbLAyLMe LecATh CTPOK. ITO 00bAc-
HAeTCA 0COOEHHOCTAMM (PYHKIMOHNPOBAHNSA PENALMOHHOI
CVYBI.

=4

sz’ PesyAbTUpYrowuii Habop

D

£

Peayabtathbl, BO3Bpallaemblie SQL-3anpocom.

Ho uHorga O6piBaeT HeOOXOAMMO MPOCMOTPETH CTPOKM B
NPSAMOM 1711 0OPAaTHOM HOPSI/IKE 10 OJJHON NI [10 HECKO/IBKY
CTpoOK 3a pa3. MiMeHHO fy1s1 3TOrO M HYXKHBI Kypcopsl. Kypcop
npezacTasaser coboit 3anpoc k 6ase faHHBIX, XPaHALMIACA Ha
cepsepe, — 9T0 He MHCTPYKLus SELECT, a pe3ynbTUPYOLIuit
Habop, BbIOOpKa, MO/TyYeHHas B pe3ynbraTe BHIOHEHMS
mHcTpykuuu SELECT. Ilocne toro kak Kypcop COXpaHeEH,
MPUIOKEHUA MOTYT “IPOKpyuMBarh” (IpOCMATPUBATh) €ro
CTPOKM B IPAMOM M1 00paTHOM MOPSJIKE, KOT/Ia BO3HUKAET
TaKas HeoOXOMMOCTb.
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/ NMoanepxka B SQLite

B SQLite noaaepxWBaeTCs PasHOBMAHOCTb KypCOpPOB, Hasbl-
Baemas warami. OCHOBHbIE KOHLENLMM, paccMatpuBaemble
H& 3TOM YPOKE, NPUMEHHMBI K LAram, Ho CHHTaKeHe ByAeT co-
BEPLUIEHHO MHBIM.

B pasnnunpix CYB]l noppep)xuBaloTca pasHble Iapame-
TPbl KypcopoB. Yalle BCEro npegocTaBasioTca ciefyioLme
BO3MOMKHOCTH.

B03MOXKHOCTD MOMeYaTb KYypcop Kak MpefHasHayeH-
HbIA TONMBLKO [JISl YTEHUA, B PE3yNbTaTe Yero JaHHbIE
MO)XHO CYMTbIBATb, HO He/Nb3s OOHOBIATH WIM yJa-
JUATB.

BosmMoHOCTb 3afaBaTh HAaINpaBjIeHNE BbINONHAE-
MbIX Orepanuii (Bnepes, Hasaj, nepsas, NOC/neHAA,
abconTHOE MON0YKeHne, OTHOCHUTENbHOE MONI0XKe-
HHE U T.11.).

Bo3MOKHOCTD noMeyaTh OHM CTONOLBI Kak pelakTu-
pyemble, a Ipyrue — Kak HEPeJAKTHPYEMbIE.

Yiaszanue obmactu BumMMocTH, 6narogaps yemy Kyp-
cop MOXeT ObITb JOCTYIEH TOIbKO A 3alpoca, [no-
CpeACTBOM KOTOPOro oH OblI co3paH (Hanpyumep, Jis
XPaHNMOI MPOLENYPbL), UK [/IA BCEX 3aIIPOCOB.

Yrazauune CYB]I co3maTh KONMIO MOMYyYeHHBIX JaHHBIX
(B mpoTuBOMONOXKHOCTL paboTe ¢ “)KMBBIMHU~ [JAHHBI-
MM B Tabnuiiax), 4To6bl OHU HE M3MEHATNCD B IPOMeE-
)KYTOK BpeMeHH MeXJy OTKPBLITIEM Kypcopa i obpa-
LEHIMeM K HeMY.

Kypcopet ncnonb3ylorcs riaBHbIM 00pa3soM HHTEPAKTHB-
HbIMM [TPUIOKEHNAMM, KOTOPbIE IO3BONAIOT 01b30BATE/IAM
MPOKpyuMBaTh 0TOOpa’kaeMble Ha 3KpaHe 3aMiCK BIEPes U
Ha3aJi, IPOCMaTPMUBATD X VM M3MEHSATb.
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Pa6oTta ¢ Kypcopamu

PaGotTy ¢ KypcopoM MOXHO pasOuTb Ha HECKONBKO 3Ta-
110B.

B [Ipexzie 4eM Kypcop CMOXeT ObITb MCIIONb30BAH, €ro
crenyer obpABuTL (onpenenuTs). B xone storo npo-
1[ecca He MPONUCXOJUT M3BJIEYEHUS! JAHHBIX, a [po-
CTO OMNpeJe/sAeTcs COOTBETCTBYIOUIAA HHCTPYKLMS
SELECT M 3a/1a10TCs NapaMeTpbl Kypcopa.

8 [locne 0ObABNEHNA KYPCOP HYKHO OTKPBITb [I1A 110-
nyueHMs JaHHBIX. B X0[e 9TOro npouecca yxe npouc-
XO[IMT M3BJIeYEHHE CTPOK COIIACHO MPENBAPUTENIBHO
3aJJaHHON MHCTpYKLUMKU SELECT.

B [locse TOrO KaKk Kypcop 3alo/IHeH JaHHBLIMK, 13 Hero
MOTYT OBbITDb 1I3B/IeYeHbl HeOOXOAUMEIE CTPOKI.

B Tlo okoHuaHuu paboTbl Kypcop JomyeH ObITh 3aKpPbIT,
U, BO3MOYKHO, JO/KHBI ObITh OCBOOOYKEHBI 3aHMMAE-
MBI€ MM pecypcel (B 3aBucumoctu ot CYB]I).

[Tocne Toro Kak Kypcop 00 BsABMEH, €70 MOYKHO OTKpbIBaTb
1 3aKpbIBATb CTO/IbKO pPa3, CKONbKO HEOGXO,[[HMO. Ecnn Kyp-
COP OTKPDBIT, U3B/IEKATL M3 HETO CTPOKKM MOXKHO [MPON3BO/Ib-
HOE€ 4110 pas.

Co3paHue KypcopoB

Kypcopnl cospanTcs ¢ HOMOLIbK HHCTPYKUHK DECLARE,
cnHTakcuc Koropoit saBucur or CVBJ. VHcTpykums
DECLARE nmpucBamBaeT KYpCOpy UM U OIIpefesieT MHCTPYK-
uuio SELECT, HOMONHEHHYIO O HeoOXOnMMOCTH npefioxKe-
HueM WHERE i ApYrMMH MpeyIoKeHHAMU. ITOObI 10Ka3aTh,
KaK 9T0 pabOTAeT, Mbl CO3JalMM KYPCOp, KOTOPBi OyeT u3-
BJIEKATD CIMCOK BCEX K/MEHTOB, HE MMEIIIX A[Ipeca 9jieK-
TpoHHOI nouThl. Takoit Kypcop Oy/ieT 4acThio MPUTOKEHNH,
TIO3BOAIOLIETO MEHEIPKEPY BBOAMTDL HEJLOCTAIOLIME afipeca.
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Huoxe npuseneHa sepcus ana Db2, MariaDB, MySQL n
SQL Server.,

Beop V

DECLARE CustCursor CURSOR
FOR

SELECT * FROM Customers
WHERE cust_email IS NULL

A Bot Bepcusa i Oracle u PostgreSQL.

Beop V

DECLARE COURSOR CustCursor
IS

SELECT * FROM Customers
WHERE cust email IS NULL

AHaAus Vv

B obenx BepcusAX O/ yKa3aHMsA MMEHM Kypcopa MmpyMe-
HAETCA MHCTPYKUMsa DECLARE — B OaHHOM caydae 910 Oy-
ger umsa CustCursor. MHcTpykumsa SELECT ompepenser
KYyPCOp, COfep/Kalliiii MMEHA BCEX K/IMEHTOB, ¥ KOTOPbIX HET
ajipeca 3/1eKTPOHHOM MOYThl (COOTBETCTBYIOLLEE TIONIE COLep-
KUT NULL).

Tenepb, nocae Toro Kak Kypcop OnpeneneH, ero MOKHO
OTKPBITE.

YnpaBAeHWe Kypcopamu

Kypcopbl OTKPBIBAIOTCA € MOMOLIBI MHCTPYKIuyU OPEN
CURSOR, CMHTAKCHUC KOTOPOIl HACTO/IBKO POCT, YTO €ro MO~
pepxuaet 6onbiunHcTBo CYBI,

Beop V

OPEN CURSOR CustCursor
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I[Tpu 06pabotre nHCTpyKumyu OPEN CURSOR BBIMOTHAET-
A yKa3aHHbIN 3aMIPOC, M MONYYEHHbIE CTPOKM COXPAHAKTCA
V151 TOCTIENYIOLLErO IIPOCMOTPA.

Hoctyn x comepuMOMy Kypcopa MOXHO HOMYYUTh C
MOMOILBE) MHCTPYKLMH FETCH. Ona 3ajmaeT, Kakue CTPOKH
JOTKHBI ObITh M3B/IEYeHDI, OTKYZIA OHM IO/AKHDI ObITh M3B/IE-
YEHBI M e UX CHAefyeT COXPAHMTH (HalpyuMep, B MepeMeH-
HOI1). B nepeom npumepe npumensaerca cunHTakcuc Oracle
IS U3BNIEYEHUA OIHON CTPOKM Kypcopa (rmepBoit).

Beoa V

DECLARE TYPE CustCursor IS REF CURSOR
RETURN Customers$SROWTYPE;
DECLARE CustRecord CustomersiROWTYPE
BEGIN
OPEN CustCursor;
FETCH CustCursor INTO CustRecord;
CLOSE CustCursor;
END;

AHanus Vv

B panHoM npumepe uHcTpykumua FETCH u3BjiekaeT Texky-
LLYI0 CTPOKY (CUMThIBAaHME aBTOMATUYECKM HAUMHALTCA CTIEp-
BOJl CTPOKM) U 3aIlMCBIBaeT ee B IIepeMeHHyio CustRecord.
C monmy4eHHbIMY JAHHBIMM HUYETO He Ae/laeTcs.

B cnenyroiiem npumepe (B HeM BHOBb NPYMEHAETCA CUH-
Takcuc Oracle) monyuenHble JaHHbBIE OABEPralOTCA LMK/
yeckoit 06paboTke OT MepBOI CTPOKM 0 MOC/IEHEI.

Beop V

DECLARE TYPE CustCursor IS REF CURSOR
RETURN CustomersiROWTYPE;
DECLARE CustRecord Customers%ROWTYPE
BEGIN
OPEN CustCursor;
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LOOP
FETCH CustCursor INTO CustRecord;
EXIT WHEN CustCursoriNOTFOUND;
END LOOE;
CLOSE CustCursor;

END;

AHanuz v

Kak i B mpefpigyiem npumepe, 30echb UCIONb3yeTCA MH-
cTpyKkuua FETCH 11 sanmcy TeKyLei CTPOKHM B IIEPeMEHH Y0
CustRecord. OgHaxo B JaHHOM C/lyvyae MHCTPyKLyusa FETCH
HaxoauTca B uukae LOOP, MO3TOMY OHa BBINOIHAETCA CHO-
Ba 1 cHoBa. Ctpoka EXIT WHEN CustCursoriNOTFOUND
03HaYaeT, YTO LMK/ JOMKeH ObITh 3aBepuieH, Korga Oonbuie
He OCTaHeTCs CTPOK A/A M3Bnevenus. Cam kop oOpaboTku
371ech He MOKa3aH. B peajibHOM npumepe HeOOXONUMO 3aMe-
HHTb . .. COOCTBEHHBIM KOJLOM.

Paccmorpum [pyroii rpuMep, Ha 3TOT pas ¢ UCTIONb30Ba-
HieMm cuHTakcuca Microsoft SQL Server.

Beop V

DECLARE @cust_id CHAR (10),
Gcust_name CHAR(50),
@cust_address CHAR(50),
@cust city CHAR(50),
@cust_state CHAR(5),
@cust zip CHAR(10),
@cust_country CHAR(50),
@cust_contact CHAR(50),
@cust_email CHAR(255)

OPEN CustCursor

FETCH NEXT FROM CustCursor

INTO @cust_id, @cust name, @Qcust_address,

@cust_city, @cust state, @cust zip,
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@cust_country, @cust_contact, @cust_email

WHILE QE@FETCH_STATUS = 0
BEGIN

FETCH NEXT FROM CustCursor
INTO R@cust_id, Rcust name, @cust address,
@cust _city, @cust state, @cust zip,
@cust_country, @cust_contact, @cust_email
END
CLOSE CustCursor

AHanusz Vv

B pmaHHOM mpuMepe TmepeMeHHble OGBABAAITCA s
Ka)KJOro m3BjekaemMoro cronbua, a MHCTPykuuyu FETCH
OCYLIECTB/SIOT BBIGOPKY CTPOK M COXPAHAIT MX 3HAYEHMs
B 3TUX NepeMeHHbIX. Llukn WHILE Hy)eH A MoCienoBa-
Te/NbHOM 00paboTKM Kaxkaoi CTPOKM, a ycnosue WHILE @@
FETCH STATUS = 0 obecreynBaer 3aBepiueHue 06paboTku
(BBIXOJ M3 LMK/IA) TIOC/IE TOTO, KaK BCe CTPOKM OYmyT M3BIIe-
yeHsl, CaM ko 06pabOTKM 371€Ch TOXKe He MmoKasaH. B peann-
HOM IpuUMepe HY>KHO 3aMeHMUTb . . . COOCTBEHHBIM KOIOM.

3aKpbiTHe KypcopoB

Kak 0pb110 MoKa3aHo B NpeSbIIYIINX NPUMEPaX, 110 OKOH-
yaHuK paboThl C KYpcopaMy UX HYXKHO 3akphiBath. Kpome
Toro, B HekoTopeix CYB]] (nanpumep, B SQL Server) tpely-
eTcs, 4T00bl PeCypChl, 3aHATbIE KYPCOPOM, OBIIN OCBOOOX-
fieHbl ABHBIM 06pasom. COOTBETCTBYIOLIMI CUHTAKCHC JJIs
Db2, Oracle u PostgreSQL npusenen Huxe.

Beop V

CLOSE CustCursor
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A BoT cmHTaKkcuc mst Microsoft SQL Server,

Beop V

CLOSE CustCursor
DEALLOCATE CURSOR CustCursor

Lnsa 3akpeiTusa Kypcopa MnpefHasHaueHa WHCTPYKIMA
CLOSE. [Tocre TOro Kak Kypcop 3aKphIT, K HeMYy He/b3s 00pa-
TUTHCS, HE OTKPBIB [epef 3TUM BHOBb, OIHAKO €ro He HYXKHO
00BABAATH 3aHOBO MPH MOBTOPHOM MCTIONB30OBAHNMN, NOCTA-
TOYHO NIM1LIb BBITIONIHUTE MHCTPYKIMI0 OPEN,

Pe3iome

Ha 3ToM ypoke BBl Y3HA/M, YTO TAKOE KYPCOPBI M KaK UX
npumenATeb. B Bameit CYB]l, BosmoxHO, nogepxusaeTca
HECKOJIBKO MHOJ CMHTAKCKC, @ TAK)KE JOCTYIIHbI MapaMeTphbl,
He YIIOMsHYThIE B KHUTE. 3a IONONHUTEIbHOI MHpOpMaLimeit
oOparuTech K fokymeHTauuu csoeit CYB]I.
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PacwuMpeHHbie
BO3MOXKHOCTH SOQL

Ha amom ypoxe mvl paccmompum pacudupeHHvle cpeo-
cmea o6pabomku darHvlx 8 SQL: oepanuyenus, undexcol u
mpuezepul.

UTto Takoe orpaHuueHuUs

SQL npouten 1enbil paja 3TANOB pasBUTHSA, TIPEXKe UeM
CTATh TIO/IHOLIEHHBIM M MOLHBIM A3bIKOM. B ntore ol ofora-
TUncA aQexTUBHBIMU MHCTPYMeHTaMK 00paboTKM IaHHDIX,
B TOM 41C/Ie TAKMMM, KaK 02PAHUHMECHUA,

Ha npenpigymmx ypokax Mbl HEOJHOKPATHO FOBOPU/IN O
penALMOHHBIX TaONMLAX M CCBIJIOYHON LeN0CcTHOCTH. B uacT-
HOCTH, TMOAYEPKIBANOCh, YTO PeNnAlMOHHbIe 6asbl HaHHBIX
XpaHAT uHGOPMALIMIO BO MHOTMX TAabNuLAX, KXKAAA M3 KO-
TOPBIX CONEPKUT MOJA, CBA3AHHBIE € MOAAMY U3 [PYTUX Ta-
Gmui. JInsa cosganns ccpimok U3 OFHONM Tabnmibl Ha fpyTue
VICITONIBb3YIOTCA KATOHU.

Yrobe! pensuuonHas Gasa AaHHLIX paboTana JOMKHBIM
obpasoM, HeobxonuMO y6eINTHCS B TOM, YTO JAHHBIE B €€
Tabnuiax BBefieHbl MpaBunbHo. Hanpumep, ecnu B Tabnu-
e Orders xpanutca nadbopmanns o 3akasax, a B Tabnule
Orderltems — WUX J€Ta/NbHbIE OMICAHUS, BbI LOMKHBI ObITh
YBEPEHBI, YTO BCE MAEHTU(UKATOPHI 3aKA30B, YIIOMSIHYTbIE
B Tabnuue OrderItems, CyIIECTBYIOT U B tabmuue Orders.
AHaNOTMYHBIM 00Pa30M KXKIDbIH KIMEHT, YIOMAHYTHI B
tabmie Orders, HO/MKeH ObITh MpefAcTaBieH U B Tabaule
Customers.
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HecmoTps Ha TO 4TO MOXHO NpOBOIHUTE COOTBETCTBY-
I0LLMe MPOBEPKM Tepej] BBOJOM HOBBIX CTPOK (BbINMONHAA
MHCTPYKUMI0 SELECT ana apyroit Tabmuiibl, 4To6e1 ypocro-
BEPUTLCA B TPABM/ILHOCTH HYIKHBIX 3HaUEHMI1), nyuie n3be-
raTh 9TOTO MO CMEAYIOWMM IPUYMHAM.

® Eciu npaBuia, obecrieunBaonime 1e0CTHOCTh Gasbl
IAHHDIX, HABSA3BIBAIOTCA HA KIMEHTCKOM YPOBHE, TO MX
npuercsa coOmoaTh KaKAoMy KIMEHTY (HeKOTOpble
13 KNIMEHTOB HaBePHAKA He 3aXOTAT STOTO Jle/aTh).

B Bam mpuperca NPUMHYAUTENLHO BBECTH MpaBuna OJif
BBIMO/THEHMA 3anpocoB UPDATE n DELETE.

B BpinonHeHKe MPOBEPOK HA CTOPOHE KNMEHTa — TIPOo-
11eCC, OTHMMAIILMIT MHOrO BpemeHu. 3actasuth CYB]I
BBINO/IHATE TaKue TIpPOBEPKM — HaMHoro Ooree
3¢ QexTUBHBIN NOAXOL,

1y

=

: OrpaHvueHuna

y

MpaBuaa, PErMaMEHTUPYIOLLME BBOA U 0BpaboTky MHGOpPMa-
UnK B Baze AaHHbIX.

CYB]l npunyautenbHO obecrieunmBaeT CCbUIOYHYIO Iie-
JIOCTHOCTb 32 CUET OTPAaHUYEHMII, HallaraeMblX Ha TaOnuLIbl
6a3pl faHHBIX. BONBIIMHCTBO OrpaHNyeHNit 3ajaeTcs B Onpe-
penenuAx Tabmuy (c noMougbio MHCTPykuuit CREATE TABLE
unu ALTER TABLE; cM. ypok 17).

A
“’@5, OrpaHWueHun 3aBUcAT oT CYB/,

CyLLEeCTBYIOT pasAMUHble BUALI OrpaHUueHnid, U kaxaas CYBA
obecneunBaeT COBCTBEHHEIA YPOBEHE MX NOAASPXKU. CAeAO-
BaTeAbHO, NPMMEPLl AGHHOrO ypoka moryTt pabotaTth He Tak,
Kak Bbl npeanosaraeTe. OBpaTtMTECh K AOKYMEHTaUMKW CBOEH
CYBA, npexAe Yem BhINOAHATh MX.

A
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MepBUYHbIE KAIOUM

O nepBMYHBIX K/TIOYAX PACCKa3biBanoCh Ha ypoke 1. [Tep-
BUYHDBLI KZI04 — B3TO 0c060€ OrpaHMyueHe, NPUMEHSEMOe
i Toro, yToGbl 3HavYeHus B cronbue (unam Habope cTonb-
1{0B) OBINM yHMKa/NbHBIMU M HUKOTZ]A He M3MEHANNUCh. [[py-
TMMK coBaMM, 310 cronber, (Mam cTonbubl) TabnMLb], 3Ha-
YeHUA KOTOPOrO OJHO3HAYHO MIEHTHGUUMPYIOT KOKAYIO
crpoxky Tabmuubl. Hanuume yHukanbHoro upeHtngukaropa
obneryaer 06pabOTKY OTHENBHBIX CTPOK M LOCTYT K HIM. Be3
NePBIYHBLIX K/T04ueil 06110 Gb1 04eHb TPYIHO OOHOBISATE HIIH
YOAIATh ONpefefleHHble CTPOKM, He 3aTparuBas MPU 3TOM
Apyrue.

Jlxo60o7 cronbery Tabnuipl MOXKET ObITH MEPBUYHBIM KITIO-
4OM, HO TONBKO €CTIM OH YINOBIETBOPSET CIENYIOUMM YC/I0-
BUAM.

B Hukakue ABe CTPOKM HE MOTYT MMETHb OILHO M TO K€
3Ha4Y€HME NTEPBUYHOIO K/I04a.

® Kaxgasa cTpoka [OMKHA MMETh KaKoe-TO 3HaueHue
MePBUYHOrO K/k0Ya (B Takux CTONOLAX He NOMYCKAOT-
¢ 3HayeHusa NULL),

= Cronbeu, cofeprkaiuit 3HaueHUs MEPBUYHOTO KTI0Ya,
He MOXKeT ObITh MOIMPULIMPOBAH MK OOHOB/IEH.

B 3HauyeHMs MEPBUYHOTO KIKOYA HM NPK Kakux o6CTo-
ATENbCTBAX HE MOTYT OBITH MCIONb30BaHbI MOBTOP-
HO. Ecnn kakaa-To cTpoka yfandAeTcsa 13 TabnuLbl, ee
MEPBUYHBIN K104 He MOXKeT ObITh Ha3HA4YeH HOBOI
CTPOKE,
OmyH u3 cnoco6oB ONpenenyuTh MEPBUYHBIN KT0Y — yKa-
3aTh COOTBETCTBYIOlLEE OTPaHMYEHME B MPOLIECCe CO3MAHMA
TaOMH b1
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Beop

CREATE TABLE Vendors
(

vend id CHAR(10) NOT NULL PRIMARY KEY,
vend name CHAR(50)  NOT NULL,
vend_address CHAR (50) NULL,

vend city CHAR (50) NULL,

vend state CHAR (5) NULL,

vend zip CHAR(10)  NULL,

vend country  CHAR(50) NULL
)i

AHanus V

B nanHOoM mpumepe B ompefeneHue Tabmiupl Jo6aBaeHa
cnegudukanyua PRIMARY KEY, 6rarogaps koropoii cronben
vend id cTaHOBMTCA MEPBMYHBIM KTIOHOM.

Beoa V

ALTER TABLE Vendors
ADD CONSTRAINT PRIMARY KEY (vend id);

AHaAnus Vv

3pech B KayecTBe MEepPBMYHOTO KMI04a Ha3HayeH TOT e
camblit cToznbell, HO C JCMOMb30OBaHMEM K/IIOYEBOTO CIIO-
Ba CONSTRAINT. OHO OHONycTMMO B MHCTPYKUMAX CREATE
TABLE m ALTER TARBLE.

/ Knrouu B SQLite

B SQLite HeAb3a oNpeaeAATb KAKOHYKH C NOMOLLBH UHCTPRYKLUMK
ALTER TABLE. 310 MOXHO AEA&Tb TOABKO B NEPBOHAYaAbHON
WHCTPYKUMK CREATE TABLE.
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BHeluHue KAIOUYK

Brewnuil kawoy — 310 cronber; ofHOI TaGMMLBI, 3HA-
U€HMA KOTOPOro COBNAafaloT CO 3HAYEHMAMM MEPBHUYHOLO
K/toda Opyroil TaOmmipl. BHelHMe KoYl — o4eHb BaskHaA
YACTb MeXaHM3Ma oOecrneyeHus CCbIIOYHOM LIEMOCTHOCTH.
Yro6sl pazobparbcs B TOM, 4TO OO0 NpefcTaB/sgiOT BHell-
HUE KITI0YM, PACCMOTPUM CIENYIOILMIT TpUMeEp.

Tabnuua Orders cofepKUT OTAGNLHYIO CTPOKY A Kayk-
JIOTO 3aKa3a, 3aduKCUpoBaHHOro B 6ase gaHHbIX. MHbopMa-
1S O KJIMEHTE XPaHMUTCA B Tabnuue Customers. 3akasbl B
tabnuiie Orders cBA3aHbI C ONpeJje/IeHHbIMMI CTPOKAMM B Ta-
Onuue Customers 3a cuer ueHTHUKATOPA KIMEHTA, KOTO-
pBlit ABNAETCA NEPBMYHBIM KI0uoM B Tabnuue Customers.
Taxum o6pasom, y Kai/Joro KIMeHTa €CTh CBOM YHUKAIbHBIH
unentuduxarop. Homep 3axasa npegcrasnser coboit mep-
BUYHBINA K104 B Tabnuue Orders, U KaXKAblid 3aKas MMeEeT
CBOM YHMKAJIbHBIN HOMEP.

3Hauenns B cronbue rtabmmiupl Orders, copepKalem
uaeHTU(GUKATOPbl KIMEHTOB, He 00A3aTeNIbHO YHUKAIbHBIE.
Ecnu xameHT chenan HeCKONMbKO 3aka3oB, TO OyayT cyie-
CTBOBATb HECKO/IBKO CTPOK € TeM e caMblM naeHTuduKaro-
pOM K/IMEHTA (XOTA KaXK[aa u3 Hux OyLer uMeThb CBOI HOMeEp
3akasa). B To ke Bpems eMHCTBEHHbIE 3HAYEHIS, KOTOpbIe
MOLYT NOABKTLCA B CTOAOLE KIMEHTCKUX MIEHTU(DUKATOPOB
B tabnuue Orders, — 9TO MAEHTUDUKATOPLI K/IVNEHTOB U3
Tabmuupl Customers.

Vimernno tak u obpasyloTca BHeLIHHMe KIR4M. B Haiem
TIpuMepe BHELIHMIT KIII0Y Onpefiefied Kak cronler, MaeHTH-
({uKaTOpOB K/IMEHTOB B Tabmuie Orders, KOTOPbIA MOXET
XPaHMUTb TONBbKO 3HAYeHMS, COfepsKallMecs B IEePBHYHOM
Kknoo4de Tabnuipl Customers.
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Bort ogun us crnocobos ONpenencHA BHEIIHETO KNKOYa.

Beop V

CREATE TABLE Orders

(

order num INTEGER NOT NULL PRIMARY KEY,
order_date DATETIME NOT NULL,
cust_id CHAR (10) NOT NULL REFERENCES

¥i

Customers (cust_id)

; BHellHWe KAIOYM MOrYT BOCNPEnATCTBOBaTL

cAyuaiHoMy YAANEHUI0 AAHHbIX

BHELWHWE KAKOYM HE TOABKO nomoraroT obecnedunsarb CobIAQY-
HYHO LIEAOCTHOCTb, HO TAKXE CAYXaT APYrol BaXKHoW uend. MNo-
CAe TOro Kak BHeWHWH kaod onpepeneH, CYBA He no3soAuT
YABAATL CTPOKM, CBA3AHHBIE CO CTPOKaMMK B ApPYrux Tabauuax.
Hanpumep, Bbl HE CMOXETe YABAWTL MHOOPMAaLUMUID O KAMEH-
Te, ¥ KOTOPOro ecTb 3akasbl. EAMHCTBEHHbBIA cnocob caenatb
9TO 3aKAKYaeTcs B NPeABapUTeAbHOM YAGAEHWH CBA3aHHbIX
C KAMEHTOM 3aKasoB (AAR Yero, B CBOKO OYepeAb, HYXHO yAa-
AMTb MHOOpMaLMIO 06 3AeMeHTax 3TMX 3aKasos). MOCKOAbKY
TpebyeTcs CTOAL METOAMYHOE W LiEAEHANPaBAEHHOE YAane HUe,
BHELUHWE KAKOUM MOTYT OKa3aTk NOMOLLL B NPEAOTBPaLLEHWH
CAYYaMHOro yAaAeHMWA AaHHbIX.

OaHako B HekoTopbix CYBA noAAep)XHBaETCA BO3MOXHOCTb
KacKaAHOro yaaaeHWsA. EcAM Takaa OyHKUMA peanrsoBaHa,
pa3pellaseTca YAaAATb BCE CBR3AHHLIE CO CTPOKOM A@HHbIE
npu ee yaaneHuW U3 Tabauubl. Hanpumep, ecan paspelueHo
KacKaAHOE YABAEHME M UMA KAMEHTa YABAAETCS M3 Tabaulbl
Customers, TO BCe CBA3AHHLIE C EM0 3aKa3aMK CTPOKH YAaAR-

BT T H.
HOTCA aBTOMaTHYeCK )
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Ananuz vV

B arom onpepenennn Tabnulipl MCIONB3YETCA KII04YEBOE
cnoBo REFERENCES, ykasbIBarolilee Ha TO, YTO nmioboe 3Have-
uite B cronbue cust id gOmKHO TaK)Ke HAXOANTbCA B CTONO-
e cust_id rabnuubl Customers.

AHanormyHoOro pesynbraTa MOXHO AOOMTBCA C MOMO-
b0 K104YeBoro cnoa CONSTRAINT B uHcTpyKuuu RLTER
TABLE.

Beoa V

ALTER TABLE Orders
ADD CONSTRAINT
FOREIGN KEY (cust id) REFERENCES Customers {cust_id}

OrpaHu4YeHUA YHUKaAbHOCTHU

OrpaHuyeHnsa YHUKANILHOCTH 00ecednBaioT HeroBTOPA-
eMOCTh BCeX NaHHbIX B cTonbue (unm B Habope cTtonbuos).
Takme cTonbupl HANOMMHAIOT MEPBUYHBIE KIIOYM, OJHAKO
MMEIOTCS M BaYKHbIE OTAMYNA.

B Tabnuija MOXKET COfIEPKATh MHOXKECTBO OTPaHMYeH I
YHUKa/ZIbHOCTH, HO Y Hee JAO/KeH ObITh TONbKO OfMH
MEPBMUYHDBIN K/TH0Y.

® Cronbubl C OrpaHMYEHMEM YHUKA/TbHOCTH MOTYT CO-
JepxxaTb 3HayeHna NULL.

®  Cronbubl ¢ OrpaHMYeHNHEM YHUKaTbHOCTH MOYKHO MO-
auuuupoBaTh 1 OGHOBNATD.

B 3HayeHMA CTONOLOB C OrpaHUYeHHEM YHUKaNbHOCTU
MOJKHO MCIIO0/Ib30BaTh IOBTOPHO.

8 B ominune OT MEPBHYHBIX K/TI04eli, CTONOLbI C OrpaHu-
HYEHMAMM YHMKaIbHOCTH HE MOIYT ObITh MCIONb30BA-
HbI [I/1A OIpefe/eHM A BHELIHIX KTI0Yeit,
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ITpnmMepoM TaKOrO OrpaHMYeHNUss MOXKET CAYKUTh Tabnu-
1ja C JaHHBIMM O COTPYAHMKaX. KaskOblil N3 HUX NMeeT CBOK
YHMKaHthII:I HOMEP COLMa/IbHOTO crpaxonaamm, HO BbI BPF[,E[
nu Gyere MCOIb30BATb Er0 B KAYeCTBE MEePBUYHOrO K/1104a,
MOCKO/IbKY OH C/IMIIKOM AMMHHBIIA (11, KpOME TOr0, Bbl BPAJ
M 3aXOTUTE CHeNaTh 3Ty MHQOPMALMIO OTKPHITO JOCTYI-
Hoi1). [loaToMy KaXkgoMy COTPYAHMKY MPHCBAMBAETCA YHU-
KanbHLUT MaeHTHdMKATOp (IepBUMYHDIN K/1104) B AONONHEHNE
K €r0 HOMEpY COLMA/ILHOTO CTPAXOBAHMA.

[Mockonbky uaeHTU(GUKATOP COTPYLHMKA CAYXUT Iep-
BMYHBIM K/TIOYMOM, MOXHO ObITh YBepEHHhIM B TOM, YTO OH
yHuKaneH. A pna toro uroObl CYB]Jl nposepuna yHHKab-
HOCTb KaXK/IOrO HOMepa COLMa/IbHOrO CTPaxoBaHuA (MCKII0-
YHB BEPOHTHOCTb OIE€YaTKM IIpK BBOAE, KOTJa IJ1A COTPY}IHH-
Ka yKa3bIBaeTCA Yy/Kol HoMep), HeobXoauMO 3a/1aTh OrpaHm-
yenue UNIQUE s ctonbua, B KOTOPOM COEPIKATCA HoMepa
COLMANbHOIO CTPAXOBAHUA,

CHMHTaKCUC OrpaHMYeHM) YHUKAJbHOCTM HaNOMMHAET
CMHTAKCHC APYTMX OrpaHMYeHmii: B onpeeneHuu Tabmuibt
yKaspIBaeTCs Kniovepoe ¢oB0 UNIQUE MM OTAENBHO 3afa-
erca cneundukayma CONSTRAINT,

OrpaH1uyeHUA Ha 3HaYEHUA cToAGua

Orpannyennsa Ha 3HauyeHust CTONOLA HYXHbI [JIsL TOTO,
yTo6bl HaHHbIe B cTON61e (M1 Habope cTONOLOB) COOTBET-
crBoBanu TpebyembiM Kputepuam. Bor Hambonee pacrpo-
CTPaHEHHbIE OTPaHMYEHMS:

B orpaHMYeHHE MaKCHMMaJAbHOIO M MHHMMAJIbHOTO
3HAYEHWIT — Hanpumep, A1 NPeJOTBPaLIeHN S 105IB-
neHus 3aka3oB Ha 0 (Hynb) ToBapoB (HECMOTpPs Ha TO
yto () — oNMycTUMOE YUCTIO);

¥ yKasaHHMe [MANa3oHOB — Hampumep, orpaHu4ueHue
Ha TO, 4TOObl [jaTa OTTPY3K)M HAcTymnana To3xe Wan
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COOTBETCTBOBAJIA TEKYIeil 1aTe M He OTCTOA/NA OT Hee
Gonbliie, 4em Ha Tof;

B paspelieHMe TO/NbKO ONMPENENeHHbIX 3HAYCHMI —
HAIpuMep, paspellieHe BBOLUTD B 11071€ “TO/1T TONBKO
OykBy 'M' mnmn 'F'.

Tuner gasHbix (cM. ypok 1) camn 1o cebe OrpaHMYNBAIOT
JlaHHbBIE, KOTOPbIE MOTYT XPaHUTbCA B CTOMOLE, a OrpaHuye-
HMA Ha 3HaAYEHMA CTOHGLI‘& NpeqbABAAKT HONOIHHUTE/NbHDBIC
'I'pt‘.ﬁOBaHl*[H K JaHHBIM OHPBHEHEHHOFO THIIA, ‘-ITOGJ‘JI B 6&3}7
JaHHBIX MOJKHO ObIIO BBOAMUTb TONbKO KOHKPETHbIE 3Haye-
HiA, BMeCTO TOro 4yTo6bl MoNaraThCs Ha KNHEHTCKOE ITPUIIO-
Kerne uny gobpocosecTHOCTD nojib3osarensd, CYBI Oyuer
CaMOCTOATENbHO OTBEPraTh HEKOPPEKTHBIE laHHbIE.

B cnepyloulem npumMepe HanaraeTcs orpaHndeHue Ha 3Ha-
uyenus cronbua quantity Tabmmubl OrderItems, uToOb
JU1s BCEX TOBAPOB yKa3bIBaJ/IOCh KO/MNMYeCTBO, Gonbiuee 0.

Beop, V

CREATE TRBLE Orderltems

{
order num INTEGER NOT NOULL,
order item  INTEGER NOT NULL,

prod id CHAR(10)  NOT NULL,
quantity INTEGER NOT NULL
CHECK (quantity > 0),
item price  MONEY NOT NULL
1
AHanus v

[Tocne nmpuMeHerus 3TOro orpaHMyeHus kaxpaas gobas-
naemaa (mnu obHOBNAeMan) cTpoka OyneT NpPOBEPATHCA Ha
npeaMeT TOro, YyTobbl KOMMYeCTBO TOBApPOB Oblio Gonblie
HYJIA.
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Ecny Heo6Xx0ouMO MPOKOHTPONNPOBATh TOT (hakT, YTO B
cronbue ¢ obo3HavYeHMneM MO/a COAEPKMUTCS TONbKO OyKBa
'"M" uau 'F', nobaBbTe CIEAYIOLUIYIO CTPOKY B MHCTPYKLIMIO
ALTER TABLE.

Beoa V

ADD CONSTRAINT CHECK (gender LIKE '([MF]')

; MoAb3oBaTeAbBCKUE THIbI AAHHBIX

B HekoTopbix CYBA nonb3oBatear MOryT co3paBate cobCcTBeH-
HbIE THMbl pAaHHbIX. OBbIYHO 3T0 BA30BbLIE TUMbI, HO C AOMNOAHMK-
TeNbHbIMW OPaHUYEHUAMM Ha 3Ha4YeHus. Hanpumep, MOXHO
onpeAenvTb COBCTBEHHBIA TUN A@HHbIX, Ha3BaB ero gender
(non). OH ByaeT NpeACTaBAATL 3HAYEHHSA, COCTOSALLIME M3 OAHOM
ByKBbI, C OrpaHU4eHremM, AONYCKaIOLMM TOALKO ABa BapHaH-
Ta: 'M' MAK 'F' (M, BO3MOXHO, NULL, ECAM NOA HEM3BECTEH).
Tako TMN AaHHBIX MOXHO YKa3blBaTh B ONpeAeAeHUnx TabauLL.
[MpermyLLecTBo NOAL30BATEABCKMX TUMNOB AAHHbLIX 3aKAKOYaeT-
CA B TOM, 4TO NOAOOHbLIE OrpaHMUYeHHUs MOXHO 3aAaTb BCEro
OAMH pas (B ONpeAeAeHMM TUNa AaHHbIX), MOCAE YEro oHK1 Oy-
AYT aBTOMaTMUYeCcKH NPHUMEHATLCA BCSIKWMIA pas, Korpa 3aped-
CTBYETCA NOAL30OBATEALCKMH TUM AGHHbLIX. Y3HAWTE B AOKYMEH-
Taumu Kk csoel CYBA, nopaepxrBaeT AM OHa NOAL30OBATEAbL-
CKUE TUMbl AGHHBIX. )

UTto Takoe uHAEKCbI

MHupekcpl mpefHasHaueHbl 1A JIOTMYECKONH COPTUPOB-
KM XPaHMMBIX JaHHBIX, YTO MO3BO/AET NMOBLICUTDL CKOPOCTh
MOMCKA ¥ COPTUPOBKM CTPOK B 3ampocax. JIyuuuit cnoco6
[OHATb, YTO TAKOE MHJEKC, — B3IJIIHYTh HA IPEeAMETHBbII
yKasaTte/b B KOHIle KHUTHL.

[Ipennono:xmm, Bb XOTUTE HalTH BXOXKIEHMUA C/IOBA *UH-
nexc” B kuure. “Jlo6oBbIM” crioco0OM peliueHNA 3TOH 3aKaun
610 ObI BEPHYTHCS Ha MEPBYK CTPAHMILY M IPOCMOTPETh
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KK CTPOKY KaXI0/ CTPAHMLBI B IOMCKAX COBIAJIEHMIA.
Takolt BapnaHT, KOHEUHO, ONYCTUM, HO OYEBMIHO, YTO OH
HepeaneH. [IpocMOTpeTh HECKONBKO CTPaHMI, TEKCTA elle
MOYKHO, HO MPOCMATpMBaTh NOZOOHBIM 00pa3oM BCHO KHI-
ry — nnoxas uaes. Yem Gonbiie 06beM TEKCTA, B KOTOPOM
HYYCHO [POBECTH NOMCK, TeM Oonblie Bpemenn TpebyeTcs Ha
BLIAB/IEHNE MECT BXOM/IEHNUA HY/KHBIX LaHHDIX.

VIMEHHO MOITOMY KHUIM CHAOXKAIOT npeomentHoiM yka-
3amenem. ITO CIINCOK K/TIOUYEBBIX C/10B, TEPMMHOB 1 TEPMMU-
HOMOrMYecKknx 06OPOTOB, PACMONOKEHHBIX B andaBuTHOM
NOPAAKE, CO CChIZIKAMM HA CTPaHMLIbI, HA KOTOPBIX MCKOMbIE
C/I0BA YNOMMHAIOTCA B KHure, YToObl HAilTH TepMUH “MH-
JeKc”, HeoOXOAMMO TMOCMOTPeTh B MpPEMETHOM yKasaTejle,
Ha KaKMX CTPaHMLaX OH BCTPEYaeTCH.

Yro genaer npeAMeTHbI yKasaTenb cTob 3¢ peKTHBHBIM
cpeacTBoM noucka? B o61eM-To, TOT GaKT, YTO OH NpPaBy/ib-
HO OTCOPTHPOBaH. TPyHOCTb NOMCKA C/IOB B KHUTE 00YC/IOB-
JIeHa He TeM, 4TO ee 0ObeM CIUIIKOM BeJINK, a TeM, YTO C/IOBA
B HEJ He OTCOPTUPOBAHLI B andaBUTHOM nopanke. Ecan 6ol
OHM 6BIIM OTCOPTMPOBaHbI MOAOGHO TOMY, KaK 3TO Jena-
eTCsl B C/IOBApsIX, TO B [peAMETHOM yKa3are/ie He Obiio Obl
HeoOX0oMMOCTH (MMEHHO TI03TOMY CTIOBapy He cHabykaloTcs
NPEAMETHBIMY YKa3aTeNAMMN).

Vnpexcel 6a3 gaHHBIX paboTalT cxoxnM obpaszom, Jau-
Hble [IEPBUYHOrO KJIK4a Beeraa orcoprupoBadsl — CYB]]
JenaeT aTo 3a Bac. Takum 06pasom, U3B/eYeHNe yKa3aHHbIX
CTPOK I10 MEPBUYHOMY K/IKUY BCErfja OCYLIECTBAAETCA Obl-
cTpo 1 9D eKTHBHO.

OpHaKo NOMCK 3HAYeHMIT B APYTUX CTONOLAX BBIIO/IHALCT-
ca yxe He cronb addexTnsHO. UT0 NponsoitgeT, HanpuMep,
ecny MONbITAaTbCA MONYYNTb CIIMCOK BCEX K/IMEHTOB, Mpo-
JKMBAOLWMX B onpeneneHHoM wwrare? ITockonbky Tabnmia
He OTCOPTMpOBaHa 10 HasBaHuAM wrtaToB, CYB]l npupercs
NPOCMATPUBATD KAXKAYI0 CTPOKY Tab/MIbl (HauMHas ¢ caMoit
NepBOit), OTHICKMBASA COBIIAIEHNA TOYHO TaK e, KaK 9TO clie-
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nann GBI BBl B [IOMCKaX BXOYKIEHMIT CIOB B KHUTE, HE MMEI0-
11eil IpeIMeTHOTO yKa3aTelsl.

Penrenye yxasanHOi npo6/1eMbl COCTOMT B MCIOAb30BAa-
HUM MHOEeKca, B kauecTBe MHOEKCA MOYKHO Ha3HAYMTh OJMH
W1 HECKONbKO cTonbuoB, ytobpl CYDB]] xpanuna orcopTn-
POBaHHDIN CIINCOK MX COLEPYKUMOTO [J1s1 BHY TPEHHUX LieNen.
ITocne roro kak uupexc onpenenex, CYB] npiumeHsieT ero
TOYHO TaK K€, KaK Bbl pabOTaeTe C [IpeJMeTHBIM yKA3aTeNeM
kHuru. OHa NpOBOAUT MOMCK B OTCOPTMPOBAHHOM MHAEKCE,
uyTOObl HAMTKH MECTONMONOYKEHMS BCEX COBMANEHMIT M 3aTeM
M3BJ1eYb COOTBETCTBYIOLIME CTPOKM.

Ho npexpe uem co3gaBaTb MHOMECTBO MH[EKCOB, IIPH-
MUTE BO BHMMAaHME Crieflytollee.

B VHAEKChI OBBILAIOT IPOM3BONNTENbHOCTh 3aIIPOCOB,
CBA3AHHBIX C M3BJIEYEHMEM JIAHHBIX, HO YXYALIAIOT
MPON3BOANTENBHOCTD Onepaunit fobasneHus, MOgu-
dbuKaLun 1 ynaneHus CTpoK. ITO CBA3AHO C TEM, YTO
npy BuinosHenny nojo6Heix onepaunit CYB]l nomxk-
Ha €1e 1 JUHAMUYEeCK) OOHOBIATD MHIEKC.

8 Jlna XpaHeHMA MHAEKCAa TpeOyeTcsA NOMONHUTENLHOE
MECTO Ha JIMCKe.

B He Bce faHHble TIOAXOMAT ANA uHpAekcauuu. [laHHbIe,
KOTOpble HE ABMAITCA BOCTATOMHO YHMKAa/bHBIMU
(xak, HampuMep, Ha3BaHMA LITATOB B CTONOLE cust
state), He JalyT TAKOrO BBIMTPBILIA OT MHAEKCALMH,
KaK JaHHble, KOTOpble MMeOT 0o/bllie BO3MOHBIX
3HaueHui (Kak, HampuMep, UMA 1 paMuIna).

B JHjeKcbl NPUMEHSIOTCA IS (PUAbTPALUM M COPTH-
POBKM JlaHHbIX. EC/iM BBI YacTO copTUpyeTe CTONOIIb
OIMHAKOBLIM 00pa3oM, 3Ti cTo101b! MOTYT OBITh KaH-
JMJATOM Ha MHJIeKCaLMI0.

B B KauecTBe MHIEKCA MOXHO ONpeJeINTh HECKOMbKO
cTo/i0L0B (Hampumep, ¢ Ha3BaHMEM IUTATa U Haspa-
HueMm ropopa). Takoi mHaexc OyfieT Mone3eH, TONbKO
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€C/li JaHHbIe COPTUPYIOTCA B NMOPAMKE ~LITAT [/I0C T'o-
poxn” (ecnu Bbl 3aXOTHTe OTCOPTHPOBATE TAHHBIE /ML
10 HA3BAHMK TOPOJIA, MHIIEKC OKaXKeTCa Gecronesen).

He cymectsyer TBepabix mpaBua OTHOCHMTENBHO TOTO,
YTO M KOIZIA ClIeflyeT MHAeKcupoBath. B Gonbinuctse CYB]]
[pefIaraloTcAa YIUAUTDI, KOTOpble MOXHO NPUMEHATH 1A
onpepenenns 3pPEKTHBHOCTH MHAEKCOB, i MMH CNIEAYeT pe-
IYAAPHO MOb30BAThCA.

VIHpeKchl CO3MAKTCA € MOMOLLBIO MHCTpYKUuu CREATE
INDE¥, cunTakcuc koropoit 3apucut or CYBJI. Cnepylouas
MHCTPYKLMS CO3aeT NpoCcToit MHIEKC A cronbija ¢ Ha3Ba-
HUAMM TOBApOB B Tabnuue Products.

Beop V

CREATE INDEX prod name_ind
ON Products (prod name);

@ MepecMoTp MHAEKCOB

3ddeKTMBHOCTE MHAEKCOB CHUXaEeTCA, ecau B Tabanuy pobas-
ASIIOTCA AGHHBIE MAM NPOMCXOAMT UX 0BHOBAEHWE. MHOTHME aA-
MHWHHCTpaTopsbl 6a3 AaHHbIX 0bHapyXHMBaIoT, YTO M3HaYanbHO
MAEaAbHbIF Habop UHAEKCOB nepectaeT BbiTh TAKOBLIM MOCAE
HEeCKOAbKKMX MecALes paboTsl ¢ 6a3oi paHHbIX. Llenecoobpas-
HO PEryAspHO NepecmaTpuBaTs MHAEKCHI M, B CAydae Heobxo-
AMMOCTH, NEpecTpa1BaTh MX. )

AHanus Vv

Kaskip1it mHexc jomken o6/1ajaTh yHUKabHbBIM MMEHEM.
B maHHOM crydae oHO omnpefiefeHO kak prod name ind.
INpennoxxenue ON CAyKHMT IIA yKa3aHusa TaOMMIIbI, KOTOpas
HOMKHA ObITh NPOMH/IEKCMPOBAHA, a CTONOLbI, BK/II0YaeMble
B MHJIEKC (B JTaHHOM IPUMEpPE OH OJIUH), YKa3bIBAKTCA B KPY-
I7IBIX CKOOKaxX nocae mMeHu Tabnumipl.
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UTo Takoe TpUurrepbl

Tpuazepvt — 210 ocolble XpaHMMBbIE IPOLENYPbL, ABTOMA-
TUYECKN BBIMO/IHAEMblE NPU HACTYIJIEHWM OMNpefeleHHbIX
cobbrtnit B 6ase ganubix. Tpurrepsr MoryT ObITb CBSI3aHBI C
BBITIO/NHEHNeM MHCTpYKLUMiA INSERT, UPDATE u DELETE no
OTHOLUEHMIO K KOHKPeTHBIM Tabnuuam.

B ormume oT xpaHMMBIX pouenyp (KOTopble NpefcTaB/a-
10T coboi1 3apaHee 3anucaHHble MHCTPYKUuu SQL), Tpurrepsr
CBA3aHbI ¢ oTAenbHbIMM Tabmuamu. Tpurrep, accounupo-
BAHHBIM ¢ MHCTPpYyKUMAMKM INSERT no orHoueHuio K tabim-
e Orders, OyjeT BBIIOJIHATLCSA TONLKO B TOM C/Iy4ae, ec/iu
B 3Ty Tabmuiy fobaensercs cTpoka. AHaJIOTMYHO, TpUITE,
CBA3AHHDINA ¢ MHCTpYKUMAMKM INSERT 1 UPDATE nj1st TaGnmuiie
Customers, OyieT BLINONHATLCA TONLKO B CIydae NpuMeHe-
HMS YKA3AHHBIX OIePaLiMil 110 OTHOLUEHHEO K JaHHOI Ta0/uLe.

Kon Tpurrepa Mo)ket uMeTh JOCTYIT K CAEAYIOLIUMM JaH-
HBIM:

B BCe HOBbIE IaHHBIE B MHCTPYKLMAX INSERT;
B BCe HOBbIE M CTapbIE JaHHBbIE B MHCTPYKUMAX UPDATE;
B ypajiseMble JaHHbIE B MHCTPYKUMAX DELETE.

B saBucumoctu ot CYB]], ¢ kotopoit Bel paboTaere, TpH-
ITep MOYKET BBINOIIHATBLCA IO MM IMOC/E CBA3AHHOM C HUM
orepanuu.
Yamie Bcero Tpurrepsl MPUMEHAIOTCA A/A CAEHYIOLIMX
Lenei:
B obecrieyeHne HENPOTUBOPEYUBOCTH JAHHBIX (HAIPH-
Mep, Ona npeobpa3oBaHuA BceX HasBaHMII LITATOB
B BEPXHMI PErucTp IpPM BBLUTOIHEHMM MHCTPYKIIMIMA
INSERT iy UPDATE);

B BRITIOJIHEHME EMCTBMI MO OTHOIIEHNIO K IPYTHM Ta-

6n1MuaM Ha OCHOBE M3MEHEeHMUIl, KOTOpble Oblmn cre-
JIaHBl B KaKoif-To Tabnuue (Hanpumep, I/is BHECEHUA
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3aMUCK B YKYPHAJ C LEMbI0 PErUCTPALMK KaXKI0TO C/Ty-
yasg 0OHOBNIEHMA MM YIANIEHUA CTPOKH);

JIOTIO/IHUTENbHAA MPOBEPKA M, B Cilyyae HeoOGxonmmo-
CTH, OTMEHa BBOJA JAHHBIX (HarmpuMep, eciau Heobxo-
IMMO YAOCTOBEPUTHCA B TOM, YTO HOCTYMHBII KNNEHTY
MMMUT KpeuTa He MpeBbIlleH, B MPOTUBHOM C/Ty4ae
onepauus OMOKNpPyeTcs);

MOACYEeT 3HAYEHM I BLIMMCAAEMBIX MOMEH UK 06HOB-

JIEHUE METOK ,E[aTbeBp EMEHM,

Kak BbI, HaBEPHOE, y’Ke [orajibiBaeTech, CHHTAKCUC CO3-
panns rpurrepos sasucut ot CYBJI. 3a nogpobHocTaAMM 06-

patuTech K lokyMenTauuu ceoeit CYB]I.

B cnepyioumieM npumepe CO3/jaeTCA TPUITEP, MePeBOjIs-
LMt 3HadeHns cronbiua cust state B rabnuue Customers
B BEPXHMUI PETUCTP MPH BBHINOTHEHNH JIOOBIX MHCTPYKLMIL

INSERT u UPDATE.
Bot Bepcus s SQL Server.

Beop, V

CREATE TRIGGER customer state

ON Customers

FOR INSERT, UPDATE

AS

UPDATE Customers

SET cust_state = Upper(cust_state)

WHERE Customers.cust_id = inserted.cust id;

Huxe npusenena sepcus ana Oracle u PostgreSQL.

Beop V

CREATE TRIGGER customer_state
AFTER INSERT OR UPDATE

FOR EACH RCW

BEGIN

UPDATE Customers
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SET cust state = Upper(cust_state)
WHERE Customers.cust_id = :0LD.cust_id
END;

@ OrpaHuueHun paboTtatoT BbicTpee, YeM TPUTTEPbI

Kak npasuao, orpaHuueHna obpabaTtbiBalotca BbicTpee, dem
TPUITEpPLI, NO3TOMY CTapaiTech No BO3MOXHOCTM MCNOALIO-
BaTb UMEHHO WX,

Be3onacHocTb 6a3 AaHHbIX

Her nuvero Gomee LEHHOro [/ OpraHM3auLuM, YeM ee
JlAaHHEIE, TO9TOMY OHM BCErfia JO/KHBI OBITH 3aLLMILEHBI OT
KpaXkKy M1 HeCaHKIL[MOHMPOBAHHOrO mnpocmoTpa. B 1o Xe
BpeMsl JaHHble JOMKHbI ObITh BCET/a JOCTYIHBI Ji/1f Onpefie-
NEeHHbIX T0/b30BaTeNelt, moatomy 6onbumnucTso CYB]] npe-
[I0CTaBJIsIeT B PacnopssKeH e afiMMHUCTPATOPOB (a3 JaHHBIX
MHCTPYMEHTBI, C TOMOILbI0 KOTOPBIX MOXHO paspeliaTh Mn
OTPaHMYMBATD JOCTYM K JAHHBIM.

B ocHoBe 1106051 cucTeMsl 6€30M1aCHOCTH 1EXKUT ABTOPU-
3auuA U ayTeHTUDUKALNSA 101b30BaTeNne. Tak HasbIBaeTCA
npoliecc, B Xofie KOTOPOTO MONb30BaTeNb MOATBEPAKIALT, YTO
9TO MMEHHO OH 1 YTO €My paspelieHo MPOBOAMUTD ONepaLui,
KOTOpble OH cobupaercsa BoinonHuTh, Opuu CYB]l 3apeii-
CTBYIOT [/ 9TOro cpeAcTBa 0€30MacHOCTH OMepaLoHHOM
CHUCTEMBI, JPyTUe XpPaHAT CBOM COOCTBEHHbIE CIUCKH TIOMb-
3oBarefell 1 mapoen, TpPeTbi MHTETPUPYIOTCA C BHELIHUMMU
cepBepaMy Cnyx6 KaTanoros.

Yaiue Bcero NpMMeHANTCA CAEAYKOIME OTPaHUYEHUSA
6esomacHocTH:

B OorpaHMueHue JOCTyna K aAMUHUCTPATUBHBIM (PYyHK-
uusam (cosgaHue tabnuil, M3MEHEHME WM yHaneHue
CYUIeCTBYIOLUMX TabmnIL 1 T.1.);
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B orpaHuYeHHe JOCTyMa K OTAEMbHBIM 0asaM JJaHHbIX
unm Tabnuiam;

B QrpaHuyeHye TUIA JOCTYNA (TONBKO i YTeHUH, [0-
CTYT K OT/leTbHBIM CTONMOIAM U T.IL);

B opraHmsanMaA JOCTyna K Tabnuiam TOMbKO uepes
Tpe/ICTABIEHMA MM XPAaHUMBbIe TIPOLELYPBI;

B cospgaHne HECKONMbKMX YpOBHeit 6e30macHoCTH, BCef-
cTBue yero ofecreynBaeTcs pas/MuHasg CTENeHb J10-
CTYTa M KOHTPOJISL HA OCHOBE YYETHBIX 3aIMCell T10/1b-
30BaTeneit.

B OrpaHu4YeHue BO3MOKHOCTH YIIPAB/IATh VY€ THHIMMY 3a-
MMCAMU MO/Ib30BaTeNEI.

Ynpasyienue (e30MacHOCTbI OCYLIECTBAETCA € IOMO-
Wb MHCTpYKUM GRANT u REVOKE, xoTs O0/IbIIMHCTBO
CYB]l npeparaetr MHTEPAKTUBHbIE YTUIUTBL aJIMUHUCTPU-
POBaHMsA, B KOTOPbIX MPUMEHSIOTCA T€ XKE CaMbleé MHCTPYK-
UM,

Pe3iome

Ha atom ypoxe Bl y3Ha/nM, Kak NpUMeHATH PaclIMpeH-
nbte cpercrea SQL. OrpaHnyeHns — BayKHasA YacTh CUCTEMBI
obecrnieueHus CChINMOYHOI LEMOCTHOCTH. VIHAEKCHI MOMOTyT
YIY4LIUTbh [POU3BOAUTENLHOCTh 3aMpPOCOB, CBA3AHHBIX C
U3BJIEYeHMEM JAHHBIX. TpUrrepsl MOXKHO MCTIONB30BATH /1A
00paboTKi JaHHBIX MEper Haua/ioM J/Ii Cpasy Mocje 3aBep-
IIEHNA OnpefieNieHHbIX onepatnit. [TapameTpst cuctemsr Ges-
OMACHOCTH MOKHO TPUMEHATL IJIf YIPABAEHUA HAOCTYTIOM
K naHHbIM, Hapeprsaka Bawa CYDB]l B Toit uin nHoit gopme
obecrieunBaeT ykasaHHbie BO3MOXKHOCTH. Obparurech K ee
IOKyMeHTaluu, 4tobel nogpobuee ysHath 06 3TOM.
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Cuenapum
AGMOHCTPaUMOHHbIX
Tabany

[pouecc Hanncauus nHcTpyxuuin SQL Tpebyer xoporie-
ro NOHMMAaHMA CTPYKTYpLl 6asnl JaHHBIX. Bea 3Hauus Toro,
Kakas nHpopMalua B Kakoi Tabnuie XpaHuTcs, kak Tabmu-
1ibl CBA3AHBI APYT C APYTOM 1 KaK pacrpefieneHbl JaHHbIe 110
cron6iiam, HeBO3MOXKHO HamucaThb addexTusHbIT SQL-KOA.

HacToATenbHO pPeKOMEHAYI0 TIPOBEPUTL Ha TPAKTHKE
Ka>KIBIN MpUMep KaXKA0ro ypoka KHuru. Bo Bcex ypokax uc-
O3 YEeTCs OfMH U TOT e Habop ¢dainoB faHHBIX. ITOOBI
BaM OBUIO erye pasbupaThbcA B NPUMEPaxX U BBIMOMHATD NX
TI0 MepPe M3YUYeHUA KHUTH, B 3TOM IPUJIOKEHUY OIMCHIBAIOT-
s IpUMeHsieMble TaOKLbl, OTHOLIEHMA MEXAY HUMI M CIO-
cobpr moctpoenns tabmut, (MM MX TOAYYEHUA B FOTOBOM
BUIE).

AeMOoHCTpaLUuoHHbIe TabAULbI

Tabnuiisl, MCIONb3yeMble B MPUMePAX KHUTM, ABMAIOTCA
YacTbIO CHCTEMBI IIPMeMa 3aKa30B BOOOparXkaeMoro AuCTpu-
6broTopa Mrpyliek. T TabaMLbl CIYYKaT A1 pelleHns He-
CKO/TLKMX 3a/1ay:

a yIpaBlieHUe ClIMCKaMH [TOCTaBUIMKOB;
B yrnpapjieHKe KaTa/ioraMi TOBapoB;
o YIIpaBJI€HUA CIIMCKaMM KIIMEHTOB;

B perMcTpaluA 3aKa3oB OT KJIMEHTOB.
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Bcero tpeOyerca nATh Tabnui (OHM TECHO CBSI3aHEI MEX-
#y coboil B paMKax CXeMbl Pe/IALMOHHON 0a3bl JaHHLIX).
B cnenyrommux pasgenax ornmMcaHa Kaskaasa M3 HUX.

/ YnpoleHHbIe NpUMepbl

TabAnLbl, HCNOAB3YEMbIE B KHWUTE, HEAL3A HA3BaTb MNOAHLIMH.
B peanbHOi cucTeme PeructpaumMu 3akasos XpaHuaocs Bbl
MHOMECTBO APYFMX AGHHBIX, HE BKAIOUEHHbBIX B AEMOHCTPaUM-
OHHble TabAULUbLI (HAaNPUMED, NAATENHbLIE PEKBUAWTLI, HOMepa
WHBOWCOB, TPEKMHI-HOMEDA W MHOToe Apyroe), B To e Bpems
€ NOMOLLbIO 3THX TabAML BYAET HAarASAHO NOKa3aHO, KaK CTPYK-
TYpUPYOTCA Bazbl AGHHKIX W KAKWME OTHOLLEHKUA Mexay Tabau-
uamMu CyLIecTBYHOT Ha npaktuike. Bbol cmoxere NpuUMeHMTb
NOAYYEHHbIE 3HAHUA NO OTHOLIEHWHD K CBOMM COBCTBEHHbLIM
6asam AaHHbIX. p

OnucaHusa TabauL,

Jlanee 6ynyT paccMOTpeHbI BCe MATH JeMOHCTPALIMOHHBIX
tabnui, 11 Kakgoi Tabauiibl TPUBOAUTCA CIIMCOK CTON6-
L|OB BMECTe C MX ONUCAHUAMMN.

Tabauua Vendors

B rabnuie Vendors (tabm. A.l) XpaHATCA JaHHbIE O M1O-
CTaBLIMKAX, TOBApPbl KOTOPBIX MpofaiTcsa. Jnd Kaxporo
MOCTaBIIMKA B 3TON Tabnuiie UMeEeTCA OTHENbHASA 3aINCh, &
cronbern ¢ uneHTHduKaTopamMu noctapuykos (vend id) uc-
MIONb3YeTCs /1 yKa3aHMs COOTBETCTBIUS MEXK/Y TOBApaMu 1
NocTaBIIMKaMM.
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Tabnuua. A.1. Ctonbubl Tabauubl Vendors

Cronbey OnucaHue
vend id YHUKanbHbIA MOEHTMGUKATOP NOCTaBLLMKE
vend name MMA nocTaBLUMKa

vend_address  Appec noctaBumKa

vend city [opop nocTaBlMKa
vend_state LLraT nocraBumKa
vend_zip ZIP-Kop nocTasliuKa

vend_country  CrpaHa noctaBliMKa

®  Jlna Beex Tabauil BO/IAKHDBI ObITh OINpE/e/NeHbl TIepBIU-
Hble K/1I04M, B 371011 Tabnnie B Ka4ecTBE [1€PBUYHOrO
K/1104a CNIeflyeT Ncnonb3oBaTh cronbel] vend id.

Tabauua Products

B tabnuue Products (Tabn. A.2) coflepuTCa rnepeyeHs
ToBapoB. Kajc/ipiit TOBap MMeeT yHMKaNbHbIN UAEHTU(UKA-
Top (cTonben prod id) u cBA3aH C COOTBETCTBYIOUIUM 10~
CTaBLUMKOM 4epes cTonber] vend_id (YHMKa/IbHBI MACHTH-
¢mkarop nocrasuimka B Tabnuie Vendors).

Tabauua A.2. CtoaBupl Tabauubl Products

CronGey, OnucaHune

prod_id YHWKanbHbI MaeHTUGUKaTOp ToBapa

vend id MoeHTuduKaTop nocTasliyKa ToBapa (cBA3aH
co ctonbuom vend idTabnuubl Vendors)

prod_name HaseaHue ToBapa

prod _price Llena ToBapa

prod_desc OnwucaHue ToBapa
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8 Jlna Bcex Tabnmi JOMKHBI ObITh ONpee/ieHbl epBuy-
Hble Kmoun. B 9Toil Tabnuie B KayecTBe MePBUYHOTO
K/I04a C/eyeT MCIONb30BATh ctonber prodri d.

® Jlnst obecriedeHns CChUIOYHON LENOCTHOCTH Crefy-
eT Onpele/MTh BHEWIHMI K04 Ha OCHOBe cTondua
vend_id, cBa3aB ero co cronbuom vend id taGnuiiel
Vendors.

Tabavua Customers

B rabnuie Customers (rabn. A.3) xpanurca nHgopma-
una 060 BCeX K/IMEHTaX, KaXIAOMY M3 KOTOPbIX Ha3HaueH
yHUKa/IbHBL uaeHTHMUKaTOp (cToNbel cust _id).

Tabanua A.3. Ctoabubl TabAanubl Customers

Cronéey OnucaHue
cust_id YHUKaNbHbIA MAEHTUDUKATOP KAWeHTa
cust_name Mms KnueHTa

cust_address  Appec KaueHTa

cust_city [opoa KnueHTa
cust_state LWraT Kn1eHTa
cust_zip ZIP-Kop KnueHTa

cust_country  CrpaHa KNWeHTa
cust_contact  KoHrakTHOE NMUO KAMeHTa

cust_email KOHTaHTHbIM aApec 3NeKTPOHHOM NOYTLI KIWEeHTa

B Jina Bcex Tabnuil AO/KHBI ObITD OMpeene bl ePBIY-
Hble Kouu. B aT0l Tabnuile B KayecTBe MEPBUYHOTO
K/1104a ClefyeT UCIOAb30BaTh CTONGLL Cus t_id

Tabanua Orders

B tabmmue Orders (tabn. A.4) xpanutcsa nHpopMaLus o
3aKasax knmeHToB (6e3 noppobrocTeit). Kaxcapiit 3axas ume-
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eT yHMKa/bHblil HoMep (cTonbel order num) 1 CBA3aH C CO-
OTBETCTBYIOLIMM K/IMEHTOM uepe3 crtonben cust id (yuu-
KaNbHbLI neHTUdMUKATOp KNMeHTa B Tabnulle Customers).

Tabnnua A.4. Ctoabubl Tabanubl Orders

CronGey OnucaHue

order_num YHUKanbHbIKM HOMEpP 3aKasa
order_date [JaTa 3akaza

cust_id MaoeHTMdUHHaTOp KNWeHTa, caenasluero

3aKaa3 (cBA3aH co cTonbuom cust_id
Tabnnubl Customers)

B Jlns Bcex Tabnui JOMKHBL OBITE ONpejienieHbl MepBuY-
Hble Kmioun. B atoit tabnuile B KauecTBE MEPBUYHOrO
Kaw4a CnefyeT ucroib3oBarb CTOHGELI order_num.

B Jlna obecriedyeHMs CChIIOYHOI L€IOCTHOCTH cneny-
€T ONpeNeNUTb BHELIHMII K4 Ha OCHOBe CTOnI6La
Cust_id, CBA34B €0 CO CTONOLOM cust_id TaOMULBI
Customers.

Tabnuua OrderItems

B tabnuue OrderItems (Tabn. A.5) XpaHATCs 3/IEMEHTbI
BCEX 3aKa30B, MPUYEM U1 KaX/JOro 3/1eMeHTa KayKJoro 3a-
Kasa BbIJENeHO [0 OJHOI cTpoke. Kaxkpoit cTpoke TabaMLbI
Orders COOTBETCTBYET OfiHA M/IM HECKONILKO CTPOK B Tabmm-
e OrderItems. Kak[piil 371eMeHT 3aKa3a YHMKAIbHBIM 06-
pasom nieHTUGUINPYeTCa MO HOMEPY 3aKasa M MOPALKOBO-
MY HOMepY B 3aKa3e ([epBbIil 3/IEMEHT 3aKa3a, BTOPOI U T.1L.).
OneMeHT 3aKa3a CBA3aH C COOTBETCTBYIOIIMM €My 3aKa3oM
yepes cronben, order num (yHMKa/nbHbIA MEHTU(MUKATOP
3akasa B Tabnuue Orders). Kpome Toro, kaxgas sanucs 06
J/IeMEHTe 3aKa3a COfep UT MueHTHHKATop ToBapa (KOTo-
PBIi CBA3BIBaET TOBAp C Tabnuuei Products).
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Tabanua A.5. CTonbubl TabaKubl OrderItems

Cronbey OnucaHue

order_num Homep saKasa (cBA3aH co CTONGLUOM order
num Tabnuubl Orders)

order_item Homep anemeHTa 3aKa3a (NPUMEHAETCA no-
cnejoBaTtenbHas Hymepaums)

prod_id MaeHTnduKaTop ToBapa (cBA3aH co cTon6-
uom prod_id Tabnuusl Products)

quantity Konu4yecTBo 3aKasaHHbIX TOBapoB

item price LleHa 3a egnHULY TOBapa

® Jlna scex Tabnmy HOMKHBI ObITh ONpeeseHbl mnep-
BHYHbIE KNI04M. B 370l Tabnule B KauecTBe MepBuY-
HOro K/w4a caeayeTr MCIoab30BaTh CBA3KY CTOH6LIOB
order numu order_item.

® Jlns obecriedeHns CCBIZIOYHONM LENOCTHOCTH CrIefy-
eT ONpeJeNuTh BHELIHME K/IOYM Ha OCHOBe crTonbia
order num, CBA3aB €ro ¢ nonem order num tabnm-
ubl Orders, u cronfua prod_id, cBA3aB €ro C mnouem
prod_id tabnuup Products.

ApmuHKUCTpaTOphl 623 NAaHHBIX YacTO MCIOMAL3YIOT [Jua-
rpaMMbl OTHOLIEH NI, EMOHCTPUPYIOLME, KAK CBA3aHbI MeXK-
ny coboit Bce Tabnuupl. TToMHNTE, YTO OTHOLIEHNA ONpefie-
JISIFOTCH BHEIIHMMY KJ/IF0YaMi, OMCcaHHBIMM B Tabm. A.1-A.5.
Ha puc. A.l npuBeneHa guarpamMma OTHOIUEHMW /S IATH
JAEeMOHCTPaLMOHHBIX Tab/uI,

Moayuenne peMOHCTPAUNOHHbIX
Tabam,

YT1oObl MONMPAKTMKOBATLCA B BBHIMOTHEHMM HPUMEPOB
KHUIM, BaM MOHAZOOMTCs Habop 3anonHeHHbIX Tabuil. Bee
HeoOXoAMMOe MOZKHO HaliTH Ha caiiTe KHUru (CM. BBefleHe),
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Puc. A.1. Juazpamma omHouenuti mexcoy
demoHCMpayUoOHHLIMU MABAULAMU

rjle JOCTYIIHbI rOTOBbIe 0a3bl JaHHbBIX WK CLIEHAPUI JI/1s MX
cosganni. [Ina xaxpon CYbBJl umerorca nsa daiina:

B haitn create.txt, copeprkaluit MHCTpykumn SQL, korto-
pbie HeoOXO[ MBI [UIsl CO3[JaHIs [IATH [IeMOHCTPaLi-
OHHBIX Tabmny 6aspl JaHHbIX (BKIOYAsA OIpesesieH s
BCEX MEPBUYHDBIX M BHELIHNX K/TH0Yei );

B chain populate.txt, cogepxauuit MHCTpyKuum INSERT,
KOTOpble HeOOXOAMMBbl i 3aMO/IHEHMA JeMOHCTpa-
LMOHHBIX Ta0mML,

Mucrpykuun SQL, copepkaiueca B 9Tux Qaiinax, saBu-
cat ot CYDB]l, noatomy BbINONHAITE TONBKO T€ CLEHApuMu,
KoTopbie cooTBeTcTBYIOT Baweit CYB/l. Cuenapuu npegHa-
3HAYeHBb! MULIb 1A YRoOCTBA YMTaTENeN, M ABTOP KHUTH He
HECeT HMKAKOM OTBETCTBEHHOCTH 3a BO3MOJKHBbIE TpObieMbl
npM MX MCTONb30BAHMM.
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Ha momenTt nybnukaunyu kHuru ObUIM JOCTYIIHBI CLIEHA-
pun gna cnegyrowyx CYBI:

B |BM Db2 (Bxnwuaa Db2 on Cloud);

B Microsoft SQL Server (Bxnwdas Microsoft SQL Server
Express);

®  MariaDB;

8 MySQL;

B Qracle (skmouas Oracle Express);
B PostgreSQL;

B SQLite.

@ danabl npumepos aaa SQLite

B SQLite paHHble XpaHATCA B OAHOM daitae. Mpu XeraHuK
MOXETEe MCNOAb30BAaTh CLeHapuK create.txt U populate.txt aana
cospaHuA cobetBeHHoro ¢aiaa aAaHHbiX SQLite. Ho nomumo
370ro AAR SQLite npeAocTaBAEH roToBbIi Gain, KOTOPbIA MOX-
HO CKa4aTb U3 apx1uBa NpuMMmepoB. )

[To mepe HeOOXOOMMOCTY 3TOT CIIMCOK MOXKET ObITh HO-
nonuex apyrumu CYBIL.

/ BHauane c03aaTb, MNOTOM 3aNOAHATb

BHauane CcAeAyeT BBIMNOAHWTL CUEHAPWI cOo3aaHuA Tabauu, K
TOABKO MOTOM — CUEHapuid X 3anoAHeHus. YoeauTech B TOM,
YTO CLEHapHH1 He BO3BPALLAKT HUKak1x coobLueHmi 06 oLwmb-
Kax. ECAM CLeHapHii Co3AaHMA TaBAKL, NOTEPMKT HeyAauYy, Bbis-
BWTE W YCTPaHWTE BO3HUKLLKE NPOBAEMBI, NPEXAE YeM 3anon-
HATb TabAMLLGI. )
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E/- MHCTPYKUKK NO KOHGUTYPUPOBAHHIO AAA
KOHKpeTHbIX CYBA,

AelicTBUA No KOHGUIypupoeaHUio KoHKpeTHbix CYBA cyule-
CTBEHHO pa3auuatotca. 3arpy3ve SQL-cueHapuud Ha caite
KHWIH, Bbl HaMAETE B KaxAOM apxuBe ¢ain README c onuca-
HHUEM AEMCTBMA, KOTOPLIE HEOBXOAMMO BbINOAHUTE B KaXAOM
KOHKDETHOM CAyYae. )
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CHHTAKCHUC MHCTPYKLLMH
SQL

Ins toro 4roOnl nmomMoub Bam OBICTPO y3HATH HYJKHBIN
CHMHTAKCIC, B 9TOM MPHUIOKEHII TIePedMc/ieHbl OCHOBHbBIE
uncrpykuyu SQL. Kaxkpaplii paspen HaumHaeTcst ¢ KPaTKOro
OMMCAHMA MHCTPYKLMY, & 3aTeM IPUBOAUTCA €€ CMHTAKCHUC.
Ina yno6cTBa JATCA TAKMKe CChIJIKYM HA YPOKM, HAa KOTOPBIX
paccMaTpuBaKCh COOTBETCTBYIOLINE HHCTPYKLIMHM,

ITpyu usy4yenun CMHTAKCUCA MHCTPYKIIMIT TOMHUTE CNefly-
oLlee.

B CuMBON | O3HayaeT BbIOOP OJHOTO M3 HECKO/IbKMX
BapMaHTOB, NO3TOMY BhIpa)kerue NULL | NOT NULL
03HAYaeT, YTO HYXKHO BBOLMTL b0 NULL, m160 NOT
NOULL.

B Kniouesbie cnoBa UM TIPEJIOKEHNUSA, 3aK/TIOUEHHbIE B
KBaJpaTHbie CKOOKM, He0OA3aTeNbHbI.

B PaccMaTpMBaeMblil 3[1eCh CMHTAKCUC [OAXOANT TOYTH
ana moboit CYBII. O6parutech k fOKyMeHTaLMuM CBO-
eit CYB]I, 4To6bl y3HATH, HET /I KAKUX-TO M3MEHEeHM It
B CMHTAKCHCE,

ALTER TABLE

PIHCprKuMﬂ ALTER TABLE nmpefHasHaueHa [is 06HOB-
NIEHNA CXeMbl CyliecTByIoweit Tabmiubl, YTo0b! CO3AaTh HO-
By Tabnuuy, MCHOAb3yiiTe MHCTPYKUMK CREATE TABLE
(cm. ypoxk 17).
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Brop, V

ALTER TABLE mmsa_ralimmue
(
ADD|DROP cronbey Tuna_nadHex [NULL|NOT NULL]
[CONSTRAINTS],
ADD|DROP cronbeu Tun_gasnHex [NULL|NOT NULL]
[CONSTRAINTS],

COMMIT

Mucrpyxuna COMMIT mpefHasHaueHa i COXpPaHeHMS
pesynbpTaToB TpaHsakiuu B 6ase gaHHbIX (CM. ypok 20).

Beoa V

COMMIT [TRANSACTION];

CREATE INDEX

MHCTPYKLIH}I CREATE INDEX npenHasHadeHa [/ CO3-
JaHMA MHAEKCA ONHOr0 WM HEeCKONbKmuX cTonbuos (cM.
ypoK 22).

Beoa V

CREATE INDEX Haseaxme MHOEKCa
ON pma_rabanue (cronbed, ...)i

CREATE PROCEDURE

Unctpykumna CREATE PROCEDURE mpeaHasHaueHa And
coafaHuA XpPaHUMBIX Tpouenyp (cMm. ypok 19). B Oracle npu-
MEHAETCA MHOW CUHTAKCKC,
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Beoa V

CREATE PROCEDURE mms_npouenypw [napamerps] [ontum]
AS
MHCTPYKUMA SQL;

CREATE TABLE

Mucrpykuna CREATE TABLE npepnHasHaueHa I/ CO3/1a-
HMA HOBBIX Tabnuy 6asbl faHHbIX, UTOOB OOHOBUTBL CXeMy
yXKe CyllecTByioLleil TaOnuiibl, MCIOMb3YATE MHCTPYKIMIO
ALTER TABLE (cm. ypox 17).

Beoa V

CREATE TABLE mmMda_Tabmmusl

{
cronbern Tun_aasrerx [NULL|NOT NULL] [CONSTRAINTS],
cronbery T _OaHHeX [NULL|NOT NULL] [CONSTRAINTS],

CREATE VIEW

Wnctpykuma CREATE VIEW mpepgHasHaueHa 1A CO3fa-
HIA HOBOTO NPEACTABACHNA ONHOM MM HECKONMbKMX Tabnuiy
(cM. ypox 18).

Brop, V

CREATE VIEW mma npencraByeHns AS
SELECT cronbimz,

FROM Tabmmusl,

[WHERE ...]

[GROUP BY ...]

[HAVING ...];
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DELETE

WMHcTpykuua DELETE ygmaaseT OJHY MIM HECKONBKO
CTPOK M3 Tabmuupl (cM. ypok 16).

Beoa V

DELETE FROM jmg Tabimis!
[WHERE ...]:

DROP

Muctpykuus DROP yaanser 06beKThbl n3 6a3pl JaHHBIX: Ta-
Gnuiiel, IPeCTaBNeHNUA, MHEKCh! M T.11. (CM. ypoku 17 u 18).

Beop V

DROP INDEX|PROCEDURE | TABLE |VIEW
MMA_MHOEKCA | MM npouenypsl| mms_TaCuis |
MMd NpencTaBfeHHd;

INSERT

VMHcTpykuus INSERT fo6aBnseT B TabMuLly OfHY CTPOKY
(cm. ypox 15).

Beoa V

INSERT INTO mms raGaunel [ (cronbus, ...)]
VALUES (3Havenms, ...):

INSERT SELECT

VIHCcTpykuma INSERT SELECT poGaBisieT pe3ynbTaThl
BBINIOJIHEH WA MHCTPYKUMM SELECT B Tabnuuy (cM. ypok 15).
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Beoa V

INSERT INTO mmg Tabamus [ (cTosnbue, ...)]
SELECT crosbuel, ... FROM rmsg_ Tabimiir,
[WHERE ...];

ROLLBACK

Muctpyxuna ROLLBACK npepjHasHaueHa Ji1sl OTMEHBI pe-
3yNnbTaTOB TpaH3akuuy (cM. ypok 20).

Beoa V

ROLLBACK [TO Touwka coxpaHeHMA] ;

Hixe NnpuBeaeH aanepHa'mnglﬁ BapMaHT.

Beoa V

ROLLBACK TRANSACTION;

SELECT

MHCTp)’KLiHﬂ SELECT npegHasHayeHa IsA M3BIIEYEHHA
JAHHBIX M3 OJHON MIM HecKoNbKMuX Tabmuy nubo us npej-
craBnieHuni (cm. ypokn 2-14).

Beoa V

SELECT mmg cronabua,
FROM smmg_Tabuamus,
[WHERE ...]

[UNION ...]

[GROUP BY ...]
[HAVING ...]

[ORDER BY ...]:
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UPDATE

Wuctpykumusa UPDATE oGHOB/IsAeT OfHY MM HECKONBKO
cTpok B Tabnuue (cM. ypok 16).

Beop, V

UPDATE pmsa TaGmumis
SET mma_cronfua = 3HadeHue,
[WHERE ...];




MPUAOKEHUE B
Tunbl paHHBIX B SOL

Kaxk o6bACHATOCH HA ypoke 1, TMIIBI JAHHBIX NnpeacTasns-
10T coboit OCHOBHbIE npaBu/ia, ONpeNenAOLIne, Kakie naH-
Hbl€ MOT'YT XpPAHUTbHCA B CTOHGIJ,'(D( M B KaKOM BHMIIE 5TH JIaH-
HBIE B ﬂEﬁCTBHTEHb}IOCTM XPaHATCA.

Tunsr JAHHBIX HYKHbI IT0 HECKO/IbKMM ITPUYMHAM.

B OHu NMO3BONAIT OTPAHMYMUTL JIMANa30H JAHHBIX, KO-
TOpble MOI'YT XpaHMTbcA B cronbue. Hanpumep, B
cronbuax ¢ JaHHBIMM YMCIOBOrO Tuna OyayT jomyc-
KaThCSl TOMBKO YMC/IOBbIE 3HAYEHUA.

= Ouu nossonswT Gonee sddexTHBHO OpraHM30BaThH
XpaHeHMe JaHHbIX. YMCIOBble 3HAYEHUS M 3HAUEHUS
JaThl/BpeMEHM MOTYT XPaHUThCA B G07ee KOMITAKTHOM
BME, 4EM TEKCTOBBIE CTPOKM.

B OHM NO3BOJNAKT M3MEHATb MMOPAJOK COPTHPOBKIL
Ecnu Bce fanHble TPAKTYIOTCA KaK CTPOKM, To 1 npef-
mectByer 10, a 10 npenmwectsyer 2. (Crpoku copTu-
PYIOTCA B CIOBAapHOM MOPAJKE, 110 OTHOMY CUMBONY
3a pa3, Ha4uMHas CHEB&.) Ecnm BuIMONHAETCA YMCIOBas
COPTMPOBKA, TO YMcaa OYAyT pacronaraThca Mo BO3-
pacTaHKIo.

Ilpm npoexkTupoBaHuM Tabnuu oOpaulaiite ocoboe
BHMMAHME HA MCMOMb3yeMble B HUX TUIIbI NaHHbIX. Hexop-
PEKTHBIE TUIbI JAHHBIX CMOCOOHEI CYLIECTBEHHO 3aMe/THTh
pa6ory Gasbl JaHHBIX. V3MeHeHMe THMIIOB JAHHBIX I/ yxKe
MMERILNXCs M 3aTIOTHEHHDBIX CTONOL0B — 3ajaya HeTPUBM-
anbHaf (K TOMY e upeBaTas MOTepest JAHHBIX).

B OHOM NIPUIOMKEHUN HEBO3MOKHO [aTh MCHUEPIIbIBAL-
1wy UHOOPMALKIO [0 TUMAM JIAHHBIX M cnocobam MX mc-
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NoMb30BaHMA. 3,[L€Cb PACCMOTPEHBI IMIIb OCHOBHBIE THIIbI
NaHHBIX, PacCKa3aHo, 0714 4ero OHM HYKHBI, M YKa3aHbl BO3-
MOYKHBIE HPO()HGMH COBMECTHMMOCTHM.

=
? )
“‘ >, He cywectByeTt ABYX oaWHaKoBbIX CYBA

06 3TOM yXe roBopMAOCE, HO HE AMLLHMM ByAeT ckasaTk elle
pa3. K coxareHuio, B pazHbix CYBA MCNOAL3YIOTCA OTAMUAKD-
uiMeca TUNbl AaHHbIX. Aaxe eCcAM Ha3BaHWA TUNOB AaHHbIX
agy4yar 0AMHAKOBO, NOHUMATECA MOA OAHWUM W TEM Xe TUNoM
AAHHbLIX B pasHblx CYBA MOXET HE 0AHO W TO Xe. 0bAzaTteabHO
obpaTtnTeck K poKymeHTaummn caoell CYBA W BbIACHWUTE, KakWe
B TOYHOCTU TUMbl AGHHbIX OHa NOAAEPXMBAET. )

CTpokoBbie TUMNbl AAHHbIX

Yaile BCero MCnonb3yrTCA AaHHBIE CTPOKOBBIX TMIIOB.
K HuM oTHOCATCA XpaHuMble B 6asax JaHHBIX CTPOKHM, Ha-
MpuMep MMeHa, afipeca, HoMmepa TeieGOHOB U MOYTOBbIE MH-
fleKcbl. B 0CHOBHOM cTpOKM ObIBAIOT ABYX BMAOB: (pHKCHPO-
BAaHHOI ¥ MepeMeHHOIt Anuubl (Tabn. B.1).

Crpoxkn (QUKCHPOBaHHONM [IMHBI MOTYT COCTOSITb W3
$UKCHPOBAHHOTO KOMMYECTBA CHMBOJIOB, M 9TO KONMMYECTBO
ompeienseTca npyu cosganuy Tabmiusl. Hanpumep, MOXHO
paspeints BBof 30 cMBONIOB B cTOn6eL], NpeHasHaueHHbIl
[/IA XpaHeHMA UMeH, 1 11 cMMBOMOB B cTOMNOELL C HOMEPOM
COLIMa/IbHOTO CTPaxoBaHuA. B cTonbub! Ana cTpok QUKCH-
POBaHHO! JIMHBI HelMb3s BBOAUTH OOJbIle CUMBO/IOB, YeM
pasperreHo. basa [aHHBIX BbIfeNsAeT [JIA XpaHEHUA POBHO
CTONLKO MEeCTa, CKOJIbKO yKasaHo, Tak, ecriu cTpoka 'MeaH'
coxpaHseTcsi B cronblie MMeHHU, pacCYUTaHHOM Ha BBOJ 30
CUMBO/IOB, OyfeT coxpaHeHO poBHO 30 cuMBONOB (B Ccriyuae
HeoOXOOMMOCTH TeKCT NononHseTcsa npobenamu).

B cTpoxax nmepeMeHHON [J/IMHBI MOXXHO XPaHUTb CTONILKO
CUMBO/IOB, CKO/BKO Heo0xoaumMo (MakcHManbHOe 3HadeHue
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OrpaHMYMBAETCA TMIOM HAaHHLIX U KoHKpeTHO CYB]I). He-
KOTOpble THMIIBl JAHHBIX NEPEMEHHOI J/IMHBI MMEIT Orpa-
HyudeHue cHu3y ((PUMKCHMpOBaHHOE 3HAYEHME MMHMMA/IbHOM
AnuHel). JIpyrue TUNBI HE MMEIOT HMKAKMX OIpaHMYeHM.
B nrobom cnyyae coXpaHAWTCA TOALKO 3aJjaHHbIE CHMBO/IbI
(M HMKaKUX LOMONMHUTETbHBIX),

Tabavua B.1. CTPOKOBbIE TUMbI AGHHbIX

Tun gaHHbIX OnucaHune

CHAR CtpoKa GUKCHMPOBAHHOW ANKHbI, COCTORA-
wan ot 1 no 255 crmeonos. Ee pasmep
ponweH 6blTb ONPeAENeH Ha 3Tane co3fa-
HKUA Tabnuubl

NCHAR Pa3HoBWAHOCTL TUNA AaHHbIX CHAR, npea-
HasHa4eHHas Ana noaaepHKM MHoro6an-
TOBbIX CUMBONOB UK cuMBonos Unicode
(ToyHasn cneumdurraumns 3asmcuT ot CYB/)

NVARCHAR Pa3HOBMAHOCTb TMNa JaHHbIX TEXT, Npej-
HasHa4yeHHas Ans NoAAEPHKM MHOroban-
TOBbIX CUMBONOB UK cuMBonos Unicode
(To4Han cneundrKauma 3asrcKut ot CYB/)

TEXT (Take MoXeT TeHCT nepeMeHHOoW ANKHLI
HasblBaTbca LONG,
MEMO Wnu VARCHAR)

Ecnu cTpoku nepeMeHHON nHbl 00afanT Takoi rub-
KOCTDIO, TO 3a4eM HYXKHBI CTPOKK (DMKCHPOBAHHOI JIVHBI?
OTBeT NpOCT: /14 NOBbILIEHNA Ipou3BoguTenbHoCcTH. CYB]]
criocobHa COpTMPOBaTh CTONOLBI C AAHHBIMN (PUKCHPOBaH-
HOJ1 JI/TMHBI ¥ MAHUITY/IMPOBaTh UMI HAMHOTO OBICTpEE, YeM
B Cly4ae JaHHBIX MepeMeHHOIt JuHbl. Kpome Toro, MHOTHE
CYB]] He crnocobHbI MHAEKCMPOBATbL CTONOLBI C JaHHBI-
MM TIepeMEeHHOI [IMHbL (M1 NepeMeHHYI0 YacTh cTO0LA).
(Mupexcsl paccMaTpyuBaanch Ha ypoke 22.)
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@ Hcnonb3oBaHWe KaBbluek

HesaBuCKMMO OT TMNA CTPOKOBLIX ABHHbIX CTPOKa BCErAa AOAX-
Ha ObITb 3aKAOYEHA B OAMHAPHLIE KaBbIYKM.

- & =
1\@ Koraa YyMcAOBbI€ 3HAYEHUA HE ABAAIOTCA
TaKOBbIMMU

MoxeT nokasatbcs, OyaTo Homepa TenedhOHOB M MOYTOBLIE
WHAEKCbI AOAXHbBI XPAHWTBCA B YMCAOBbLIX NOAAX (BEAb OHM
COAEPXAT TOALKO YMCAOBbLIE A@HHbIE), HO NOCTYNaTh Tak Heue-
recoobpasHo. Ecan Bbl COXpaHuTe noytoBblit MHaeke 01234
B UUCAOBOM noAe, To ByaeT coxpaHeHo uncao 1234, U Bbl no-
TEpAETE OAHY LUMOPY.

OcHoBHOE npaBuAO TAKOBO. 8CAH YHMCAD MCNOAL3YETCA B Bbl-
YHUCAEHHMAX (MTOTOBbLIX CYMM, CPEAHMX 3HaYEHHWI W T.N.), TO ero
CABAYET XPaHWTb B CTOABLE, NPEAHA3HAYEHHOM AASI YMCAOBBIX
AdHHBIX. Ecan xe oHo MCNOAB3YETCH B KadecCTBe CTPOKOBOIro
AWTEPAAA (NYCTb OH M COCTOMT TOABKO M3 UMOP), TO ero MecTo —
B cTOAGLE C A@HHbLIMK CTPOKOBOrO TUNa. p

YucaoBbie TUNbI AaHHbIX

UKcnoBbIe TUIIBI JAHHBIX NpefHa3HaYeHbl /11 XpaHEeHu
uncen. B GonpumucTee CYB]] nopepskuBaTcs pasjinyHble
4ICTIOBbIE THIIBI JAaHHBIX, KOKJIbII 3 KOTOPBIX pacCYMTaH Ha
XpaHeHMe YMCeNn ONpeJieNieHHOro ayuanasota. O4eBUAHO, YTO
4eM LIMpe NOAJAepP KMBaeMblil IMana3oH, TeM OOnbLIe HY)KHO
MecTa /1A XPaHeHMA 4ucia. KpoMe TOro, HeKOTOpble YMC/Io-
Bble TMIIbl OAHHBIX INOJJEPKUBAKT MCIONb30BaHUE BeELle-
CTBEHHBIX uncen (1 gpobeit), a HEKOTOPbIE — TONBKO IIe/ble
yncna. B rabn. B.2 nepeuncnensl Haubosee 4acTo UCMONb3Y-
emble uncaosble TUNbl gaHHbIX. He Bce CYDB]] cnepyior co-
IIALIEHNAM O HAMMEHOBAHWMM U ONMCAHWMAM, IPUBEIe HHBIM
B Tabnuue.
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Tabnrua B.2. YncnoBbie THNbI AGHHBIX

Tunbl AaHHbIX OnucaHue

BIT OaHopaspsaaHoe 3Haverue: 0 unu 1 (M-
NoNb3yeTcA B OCHOBHOM N9 GUTOBbIX
dnaros)

DECIMAL (TaKme Ha- 3Ha4yeHua ¢ GUKCMPOBaHHOW MK nna-
3blBaeTcAd NUMERIC) Balollen 3anaTon PasnuYHOM CTENEHHM
TOYHOCTH

FLOAT (TaKe Hasbl- 3Ha4eHus C nnasaiolen 3anaTon
BaeTcA NUMBER)

INT (TaKe Ha3biBa- 4-6aiToBblE Lienble Yucna B Auanasoqe

etca INTEGER) oT —-2147 483648 0 2 147 483 647

REAL 4-BaAToBLIE YMCNA ¢ NNaBaloLlen 3anaTon

SMALLINT 2-6aiTOBbIE Liefble YMcna B AManasoHe
or—-32768 0032767

TINYINT 1-6aiToBbIE Liefible YUcna B AManasoHe
o1 0 go 255

; KaBbluKKU He HCNOAL3YHOTCA

B oTAMYME OT CTPOKOBbIX TUMOB AGHHbIX, YACAE HUKOTAG HE 3aK-
AHOYAHTCA B KaBblYKU. /}

; AeHe)Hble TUNbl AAHHbIX

B 6onbwuHcTBe CYBA nossepKMBaETCA 0CO0bIi YHCAOBOK TN
AGHHBIX AAA XPAHEHWMA AEHEXHbIX 3HAYeHMIH. OBbIYHO OH Ha-
3blBaeTca MONEY WAM CURRENCY. Kaxk npasBuA0, TAKWE THMbl
ASHHbIX OTHOCATCA K TUNY DECIMAL, HO CO CleuddUYecKUMU
AWanasoHamu, AeAIOLMMM MX YAOBHBIMM ANA XPaHEHWA Ae-
HEMHbIX 3HAYEHHHA.

o
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Tunbi AaHHbIX AaTbl U BpeMEHHU

Bece CYB]Il nonmepxuBalOT THIIbI JAHHDIX, TPefHA3HAYEH-
Hble /1A XpaHeHMs 3HauYeHMit AaThl u Bpemenn (Tabm. B.3).
AHaNOTMYHO YMCIOBBIM THIIaM, B OonbunHcree CYB]T ume-
eTCA HEeCKO/IbKO TUIOB JAHHBIX JATbl M BPEMEHU, KayK bl CO
CBOMM JIMAMa30HOM M CTeNeHbI0 TOYHOCTH,

Tabarua B.3. Tunbl AGHHbIX AGThbl U BpEMEHH

T gaHHbIX Onucaxue

DATE 3Ha4yeHus gathl

DATETIME (TaK¥e Ha-  3HadyeHWs 4aTbl U BpeMeHH
3biBaeTcs TIMESTAMP)

SMALLDATETIME 3Ha4YeHWs JaTthl U BDEMEHU C TOHHO-
CTb0 40 MUHYTLI (6e3 3Ha4eHWIA CeKYHA,
WNW MUNTUCEKYHA)

TIME 3HaYeHns BpEMEHHU

. Pg_},
1\‘ L, ®opmar aatbl

He cyllecTeyeT cTaHAapTHOro cnocoba yKasaHua AaTbl,
KOTOpbIA noaxoauA Obl anst ato6Goi CYBA. B BGoAblUMHCTBE
CYBA nopaepxusaeTcA dopmar Buaa 2020-12-30 waW
Dec 30th, 2020, HO A@Xe 3TW 3HAYEHMA MOrYT OKasarscA
npobaemoit ana Hekotopbix CYBA. 0BAsatenbHo obpaTtuTecs K
AOKYMeHTaUMK cBoei CYB/A 1 y3HalTE CnMCOK NOAAEPKMUBaE-
MbIX 810 GOPMATOB AaTHI, )
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@ 3HaueHun aatbl B ODBC

[MOCKOABKY B KaxA0M CYBA nprMeHRAETCA CBOH GopmaT npea-
cTaBneHuA aaThbl, B ODBC BBeaeH cobeTBeHHbIN dopmart, koTo-
pblid NOAXOAMT ans Atoboi CYBA npu pabote ¢ ODBC. Qopmar
ODBC BbIrasanT TaK: {d '2020-12-30"} AAR 3HEYEHMN AAT,
{t '21:46:29"} AAA 3HEQYEHWH BpeMeHM W {ts '2020-12-
30 21:46:29'} AAA 3HAYEHWW AQTbl U BPEMEHW. ECAM Bbl
BbinoaHAeTe SQL-3anpockl Yepes ODBC, ybeauTtech B TOM, YTO
3HAYEHMA AaTbl H BPEMEHHM OTQOPMaTUPOBaHbl COOTBETCTBYIO-
LM obpasom.

BHHaprle TUMNbI AdHHBIX

BP[HaPHble THIIbl JAHHbBIX OTHOCATCA K HAMMEHEE COBME-
CTUMbIM (M peyKe BCEro MCIONb3yeMbIM) THIAM aHHBIX.
B oTniune 0T Bcex OCTaNbHBIX TUIOB [JAHHBIX, PACCMOTPEH-
HbIX HAMJ JI0 CUX MOP M NPefHa3HAYeHHBIX JI/151 KOHKPeTHO-
Io HL)HMEHCHMH, GPIHaPHbIE THITbI MOFYT CD,H\EPH(&T}: I]I-06b1€
AaHHbIE, Jaxke NHPOPMALIKIO B IBOMYHOM BUIE, B 4aCTHOCTH
rpaduyeckue M300paKeHMs, MyIbTHMEANITHbIE 00BEKThl U
TEKCTOBbIE JOKyMeHTbI (Tabi. B.4).

/ CpaBHeHWe TMNOB AaHHbIX

UTo6bl yBHAETE peanbHbIH NPUMED W CPaBHMTL TUMbI ABHHBIX B
paannyHbix CYB/A, BOCNOAB3YHTECH CLEHAPUAMU CO3AaHUS Ae-
MOHCTPaLUWOHHBIX Tabauy, (cM. npuaoxeHue A). NpocmoTtpes
CUEeHapWH, NpeaHasHavyeHHble AnA pasHbix CYBA, Bbl BOOYKIO
ybeAMTECH B TOM, HACKOABKO CAOXHA 3apaqa COrnacosaHWs
TUNOB AaHHbIX.

¥
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Tabanua B.4. buHapHble TMbl AGHHbIX

TN AaHHbIX

Onucanue

BINARY

LONG RAW

REW (B HeKoTopbix CYBA
Has3blBaeTca BINARY)

VARBINARY

[BOWYHbIE AaHHbIE DUHCHPOBAHHOW
OUHBl (MaKCcMManbHasa AnuHa MOMeT
6bITb 0T 255 go 8000 GalT, B 3aBUCK-
mocTh ot CYBA)

[BOMYHbIE AaHHbIE NEpEeMEHHON Anu-
Hbl (a0 2 M6anT)

[OBoun4HbIE JaHHbIE HHUHCUPOBAHHOW
AnuHbl (00 255 6aunT)

[lBOMYHbIE AaHHbIE NEPEeMEHHON
ANMHbI (MaKcHManbHasa aAnMHa MomeT
BbiTb 0T 255 ao 8000 6anT, B 3aBHCH-
mocTH oT CYB/A)
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3ape3epBHUpPOBaHHbIE
choBa SQL

B urctpykuuax SQL npuMeHAeTCs MHOXKECTBO KJllo4e-
BbIX C/10B, KOTOPbIE CHMTAKTCA 3ape3€PBUMPOBaHHbIMI. Hy)i\-
HO BHMMATE/IbHO C/IEANTb 3a TeM, YTOObl OHM He MCIONb30-
Ba/MChL B KauecTBe nMeHd 0a3 JaHHbIX, Tabmil, cToNOL0B 1
Apyrux o6beKToB,

B naHHOM mpuIOKEHUM COINEPIKUTCA MepedeHb 3apesep-
BHPOBAaHHBIX C/IOB, NOAJEPKMBAEMBIX B ocHOBHbBIX CYB]I.
YuntblBaiiTe CriefiyioLee.

B [1io4eBble C/IOBA CHM/IBHO 3aBUCAT OT KOHKPETHOMN
CYB]I, noatoMy He BCce IPMUBEEHHbIE HIKE CTIOBA MC-
nonb3ywrcs Bo Bcex CYB]I.

8 Bo muorux CYB]l nmeerca pacluMpeHHBIN nepevyeHb
K1104eBplX cnoB SQL, BKIoYaloumi TepMUHbBI, KOTO-
pbie crietuuyUHbL [/ KOHKPeTHOI peanu3alum A3bl-
Ka. BONMbLIMHCTBO TaKMX C/IOB HE NPeiCTABIEHO HIKeE.

B Yrolpl 06ecrednTh COBMECTHMOCTD M IIEPEHOCHMOCTD
Gasbl JaHHBIX, crieayeT udberaThb MpUMEHEHNS B ee CXe-
Me /1I00bIX K/1I0YeBbIX C/IOB, [JaXKe TeX, KOTOpble He SB-
NAKTCA 3ape3epBupoBaHHbIMU B KoHKpeTHOIT CYB]I.
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ABORT BOTH CONDITIONAL

ABSOLUTE BREAK CONFIRM

ACTION BROWSE CONNECT

ACTIVE BULK CONNECTION

ADD BY CONSTRAINT

AFTER BYTES CONSTRAINTS

ALL CACHE CONTAINING

ALLOCATE CALL CONTAINS

ALTER CASCADE CONTAINSTABLE

ANALYZE CASCADED CONTINUE

AND CASE CONTROLROW

ANY CAST CONVERT

ARE CATALOG COPY

A CHANGE COUNT

ASC CHAR CREATE

ASCENDING CHARACTER CROSS

ASSERTION CHARACTER _ CSTRING

AT LENGTH CUBE

AUTHORIZATION CHECK CURRENT

AUTO CHECKPOINT CURRENT DATE

AUTO-INCREMENT ~ CLOSE CURRENT TIME

AUTOINC CLUSTER CURRENT _

AVG CLUSTERED TIMESTAMP

BACKUP COALESCE CURRENT USER

BEFORE COLLATE CURSOR

BEGIN COLUMN DATABASE

BETHEEN COLUMNS DATABASES

BIGINT COMMENT DATE

BINARY COMMIT DATETIME

BIT COMMITTED DAY

BLOB COMPUTE DBCC
COMPUTED DEALLOCATE

BOOLEAN
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DEBUG

DEC
DECIMAL
DECLARE
DEFAULT
DELETE
DENY

DESC
DESCENDING
DESCRIBE
DISCONNECT
DISK
DISTINCT
DISTRIBUTED
DIV

DO

DOMAIN
DOUBLE
DROP
DUMMY
DUMP

ELSE
ELSEIF
ENCLOSED
END
ERRLVL
ERROREXIT
ESCAPE
ESCAPED
EXCEPT
EXCEPTION
EXEC

EXECUTE
EXISTS
EXIT
EXPLAIN
EXTEND
EXTERNAL
EXTRACT
FALSE
FETCH
FIELD
FIELDS
FILE
FILLFACTOR
FILTER
FLOAT
FLOPPY
FOR
FORCE
FOREIGN
FOUND
FREETEXT
FREETEXTTABLE
FROM
FULL
FUNCTION
GENERATOR
GET
GLOBAL
GO

GOTO
GRANT
GROUP

HAVING
HOLDLOCK
HOUR
IDENTITY
IE

IN
INACTIVE
INDEX
INDICATOR
INFILE
INNER
INOUT
INPUT
INSENSITIVE
INSERT
INT
INTEGER
INTERSECT
INTERVAL
INTO

1s
ISOLATION
JOIN

KEY

KILL
LANGUAGE
LAST
LEADING
LEFT
LENGTH
LEVEL
LIKE
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LIMIT
LINENO
LINES
LISTEN
LOAD
LOCAL
LOCK
LOGFILE
LONG
LOWER
MANUAL
MATCH
MAX
MERGE
MESSAGE
MIN
MINUTE
MIRROREXIT
MODULE
MONEY
MONTH
MOVE
NAMES
NATIONAL
WNATURAL
NCHAR
NEXT
NEW

NO
NOCHECK
NONCLUSTERED
NCNE

NOT

NULL
NULLIF
NUMERIC
OF

OFF
OFFSET
OFFSETS
ON

ONCE
ONLY
OPEN
OPTION
OR

ORDER
QUTER
OUTPUT
OVER
OVERFLOW
OVERLAPS
PAD

PAGE
PAGES
PARAMETER
PARTIAL
PASSWORD
PERCENT
FERM
PERMANENT
PIPE
PLAN
POSITION

PRECISION
PREPARE
PRIMARY
PRINT
PRIOR
PRIVILEGES
PROC
PROCEDURE
PROCESSEXIT
PROTECTED
PUBLIC
PURGE
RAISERROR
RERD
READTEXT
REAL
REFERENCES
REGEXP
RELATIVE
RENAME
REPEAT
REPLACE
REPLICATION
REQUIRE
RESERV
RESERVING
RESET
RESTORE
RESTRICT
RETAIN
RETURN
RETURNS
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REVOKE
RIGHT
ROLLBACK
ROLLUF
ROWCOUNT
RULE

SAVE
SAVEPOINT
SCHEMA
SECOND
SECTION
SEGMENT
SELECT
SENSITIVE
SEPARATOR
SEQUENCE

SESSION USER

SET
SETUSER
SHADOW
SHARED
SHOW
SHUTDOWN
SINGULAR
SIZE
SMALLINT
SNAPSHOT
SOME
SORT
SPACE
SQL

SQLCODE
SQLERROR
STABILITY
STARTING
STARTS
STATISTICS
SUBSTRING
SUM
SUSPEND
TABLE
TABLES
TEMP
TEMPORARY
TEXT
TEXTSIZE
THEN

TIME
TIMESTAMP
TO

TOoP
TRAILING
TRAN
TRANSACTION
TRANSLATE
TRIGGER
TRIM

TRUE
TRUNCATE
TYPE
UNCOMMITTED
UNION

UNIQUE
UNTIL
UPDATE
UPDATETEXT
UPPER
USAGE
USE

USER
USING
VALUE
VALUES
VARCHAR
VARIABLE
VARYING
VERBOSE
VIEW
VOLUME
WAIT
WAITEFOR
WHEN
WHERE
WHILE
WITH
WORK
WRITE
WRITETEXT
XOR

YEAR
ZONE
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Ypok 2

L.

SELECT cust_id
FROM Customers;

2
SELECT DISTINCT prod_id
FROM Orderitems;

3.

SELECT *
# SELECT cust_id
FROM Customers;

Ypok 3

1.

SELECT cust name

FROM Customers

ORDER BY cust_name DESC;
2.

SELECT cust_id, order_num
FROM Orders
ORDER BY cust_id, order_date DESC;

e
SELECT quantity, item price
FROM OrderItems
ORDER BY quantity DESC, item_price DESC;
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4,

SELECT vend_name,
FROM Vendors
ORDER vend name DESC;

ITocne nmenn vend name He IOMKHO OBITH 3anAToi (oHa
MCMONb3yeTcA TOMbKO [iA paspenenua crondbuos). Kpome
TOTO, B npejioykeHnn ORDER IponyieHo KIKYeBOE CI0BO BY.

Ypok 4

1 =
SELECT prod_id, prod name
FROM Products
WHERE prod price = 9.49;
2.
SELECT prod id, prod_name
FROM Products
WHERE prod price >= 9;
3.

SELECT DISTINCT order num
FROM OrderItems
WHERE quantity >= 100;

4,

SELECT prod_name, prod price
FROM Products

WHERE prod price BETWEEN 3 AND 6
ORDER BY prod_price;

Ypok 5

1

SELECT vend_name
FROM Vendors
WHERE vend country = 'USA' AND vend state = 'CA';
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2.

-- Peuwenyue 1
SELECT order num, prod id, quantity
FROM OrderItems
WHERE (prod_id = 'BROl' OR prod_id = 'BR0O2' OR
prod_id = 'BR03')
AND quantity >= 100;

-- PeusHue 2

SELECT order num, prod id, quantity

FROM OrderItems

WHERE prod id IN ('BRO1', 'BROZ', 'BRO3')
AND quantity >= 100;

3.

SELECT prod_name, prod price

FROM Products

WHERE prod price >= 3 AND prod price <= 6
ORDER BY prod_price;

4.

SELECT vend_name

FROM Vendors

ORDER BY vend name

WHERE vend country = 'USA' AND vend state = 'CA';

[Tpennoxenne ORDER BY BOMKHO CTOATH MOC/IE MPEJIO-
aKeHnsAa WHERE.

Ypok 6

1.

SELECT prod name, prod_desc
FROM Products
WHERE prod desc LIKE 'ftoy%';
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2;

SELECT prod name, prod desc
FROM Products

WHERE NOT prod desc LIKE '%toyd'
ORDER BY prod name;

3.

SELECT prod_name, prod desc
FROM Products
WHERE prod desc LIKE '%toy3s'
AND prod desc LIKE '%carrotst';

4.

SELECT prod name, prod desc
FROM Products

WHERE prod desc LIKE 'ttoyicarrotsi';

Ypok 7

1.

SELECT vend id,
vend_name as vname,
vend_address AS vaddress,
vend_city AS vcity

FROM Vendors

ORDER BY wvname;

2,

SELECT prod_id, prod price,
prod_price*0.9 AS sale price
FFROM Products;

Ypok 8

1.

-- DB2, PostgreSQL
SELECT cust_id, cust_name,
UPPER (LEFT (cust_contact, 2))
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UPPER (LEFT (cust_city, 3))
AS user login
FROM Customers;

-- Oracle, 5QLite

SELECT cust id, cust_name,
UPPER (SUBSTR (cust_contact, 1, 2)} ||
UPPER (SUBSTR (cust _city, 1, 3))
AS user login

FROM Customers;

-- MySQL

SELECT cust_id, cust_name,
CONCAT (UPPER (LEFT (cust_contact, 2)),
UPPER (LEFT (cust_city, 3)))
AS user login

FROM Customers;

-- 5QL Server

SELECT cust_id, cust_name,
UPPER (LEFT (cust_contact, 2)) +
UPPER(LEFT(cuSt_city, 3))
AS user_login

FROM Customers;

2:

-- DB2, MariaDB, MySQL

SELECT order num, order date

FROM Orders

WHERE YEAR (order date) = 2020 AND
MONTH (order_date) = 1

ORDER BY order date;

-- QOracle, PostgreSQL

SELECT order num, order date

FROM Orders

WHERE EXTRACT (year FROM order date) = 2020 RND
EXTRACT (month FROM order date) =1

ORDER BY order date;
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-- PostgreSQL

SELECT order num, order date

FROM Orders

WHERE DATE PART ('year', order_date) = 2020
AND DATE PART('month', order date) = )

ORDER BY order_num;

-- SQL Server

SELECT order num, order date

FROM Orders

WHERE DATEPART (yy, order date) = 2020 AND
DATEPART (mm, order_date) = 1

ORDER BY order date;

I

-- SQLite

SELECT order num

FROM Orders

WHERE strftime('%Y', order date) = '2020'
AND strftime('sm', order_date) = '01';

Ypok 9

1.

SELECT SUM(guantity) AS items ordered
FROM OrderItems;

2,

SELECT SUM(quantity) AS items_ordered
FROM OrderItems
WHERE prod_id = 'BRO1l';

3.

SELECT MAX (prod price) AS max_price
FROM Products
WHERE prod_price <= 10;
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Ypok 10

1.

SELECT order_num, COUNT (*) as order_lines
FROM Orderltems

GROUP BY order num

ORDER BY order_lines;

2.

SELECT vend id, MIN(prod price) AS cheapest item
FROM Products

GROUP BY vend id

ORDER BY cheapest item;

3.

SELECT order num

FROM OrderItems

GROUP BY order num

HAVING SUM(quantity) >= 100
ORDER BY order num;

4,

SELECT order num, SUM(item price*quantity)
AS total price
FROM OrderItems
GROUP BY order num
HAVING SUM(item price*quantity) >= 1000
ORDER BY order num;
Bl
SELECT order num, COUNT(*) AS items
FROM OrderItems
GROUP BY items

HAVING COUNT(*) >= 3
ORDER BY items, order num;

Ilpepnoxenue GROUP BY 1items HekoppekTHO. B Hem
DO/MKHO GbITh YKa3aHO MM PeaibHOro0, a He BBIYMC/IAEMOro
cronbua. Ipepnoskenne GROUP BY order num 6bino Gbl
JONYCTUMBIM.
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Ypok 11

1

SELECT cust_id
FROM Orders
WHERE order num IN (SELECT order_ num
FROM OrderItems
WHERE item price >= 10);

2.

SELECT cust_id, order date
FROM Orders
WHERE order num IN (SELECT order_ num
FROM OrderItems
WHERE prod id = 'BRO1')
ORDER BY order date;

3

SELECT cust email
FROM Customers
WHERE cust_id IN
(SELECT cust_id
FROM Orders
WHERE order num IN (SELECT order_ num
FROM OrderItems
WHERE prod id = 'BRO1'));

4.

SELECT cust_id,
(SELECT SUM(item price*quantity)
FROM OrderItems
WHERE Orders.order num = OrderItems.order_num)
AS total ordered
FROM Orders
ORDER BY total ordered DESC;
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5.

SELECT prod name,
(SELECT SUM(quantity)
FROM OrderItems

WHERE Products.prod id = OrderItems.prod id)

A5 quant_sold
FROM Products;

Ypok 12

j £
== COEHHHEHME Nno pPaBeHCTBY
SELECT cust name, order num
FROM Customers, Orders

WHERE Customers.cust id = Orders.cust_id

ORDER BY cust name, order num;

-= CHMHTaKcuC ANSI
SELECT cust_name, order num

FROM Customers INNER JOIN Orders
ON Customers.cust_id = Orders.cust_id

ORDER BY cust name, order num;

2

-- PeweHue C MCNONBE30BaHMEM NOL3aNnpOCOB

SELECT cust _name,
order_num,

(SELECT Sum(item price*quantity)

FROM OrderItems
WHERE Orders.order num =
AS OrderTotal

FROM Customers, Orders

WHERE Customers.cust id = Orders.cust_id

ORDER BY cust name, order num;

OrderItems.order num)
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-- Peliesne C UCMONb30BaAKMEM COEIOMHEHMA
SELECT cust_name,
Orders.order_num,
Sum(item price*quantity) AS OrderTotal
FROM Customers, Orders, OrderItems
WHERE Customers.cust_id = Orders.cust_id
AND Orders.order num = OrderlItems.order num
GROUP BY cust_name, Orders.order_num
ORDER BY cust _name, order num;

Bs

SELECT cust id, order_date

FROM Orders, Orderltems

WHERE Orders.order num = OrderItems.order num
AND prod id = 'BRO1l'

ORDER BY order date;

4.

SELECT cust email
FROM Customers
INNER JOIN Orders

ON Customers.cust id = Orders.cust id
INNER JOIN OrderItems

ON Orders.order num = CrderIltems.order num
WHERE prod id = 'BRO1';

5.

-- CoemMHEHME MO PaBeHCTBY
SELECT cust_name, SUM(item price*quantity)
AS total price

FROM Customers, Orders, Orderltems
WHERE Customers.cust_id = Orders.cust_id

AND Orders.order_num = OrderItems.order num
GROUP BY cust_name
HAVING SUM(item price*quantity) >= 1000
ORDER BY cust name;

-=- CmHTaxkcuc ANSI
SELECT cust name, SUM(item price*quantity)
AS total price
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FROM Customers
INMER JOIN Orders

ON Customers.cust id = Orders.cust id
INNER JOIN OrderItems

ON Orders.order num = OrderItems.order num
GROUP BY cust_name
HAVING SUM(item price*quantity) >= 1000
ORDER BY cust name;

Ypok 13

1.

SELECT cust_name, order num
FROM Customers
INNER JOIN Orders
ON Customers.cust id = Orders.cust id
ORDER BY cust_name;

2.

SELECT cust_name, order num
FROM Customers
LEFT OUTER JOIN Orders
ON Customers.cust_id = Orders.cust_id
ORDER BY cust name;

3.

SELECT prod_name, order num
FROM Products LEFT OUTER JOIN OrderItems

ON Products.prod id = OrderItems.prod id
ORDER BY prod_name;

4.
SELECT prod_name, COUNT(order num) AS orders
FROM Products LEFT OUTER JOIN OrderItems

ON Products.prod id = OrderItems.prod_id
GROUP BY prod_name
ORDER BY prod name;
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5.

SELECT Vendors.vend id, COUNT (prod id)
FROM Vendors
LEFT OUTER JOIN Products
ON Vendors.vend id = Products.vend id
GROUP BY Vendors.vend id;

Ypok 14

1.

SELECT prod_id, quantity
FROM OrderItems

WHERE quantity = 100

UNION

SELECT prod id, quantity
FROM OrderItems

WHERE prod id LIKE 'BNBEGS'
ORDER BY prod_id;

p.

SELECT prod id, quantity

FROM OrderItems

WHERE quantity = 100 OR prod id LIKE 'BNBG%'
ORDER BY prod id;

3.

SELECT prod name
FROM Products
UNION

SELECT cust_name
FROM Customers
ORDER BY prod_name;

4.

SELECT cust_name, cust_contact, cust_email
FROM Customers

WHERE cust_state
ORDER BY cust_name;

IMII
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UNION

SELECT cust_name, cust_contact, cust_email
FROM Customers

WHERE cust_state = 'IL'

ORDER BY cust name;

[Tocne neppoit uHCTpykuuy SELECT He JOMKHO ObITb
TOYKM C 3aMATOI, MOCKO/IbKY OHa CYMTAeTCs KOHLOM 3a-
npoca. Kpome Toro, B ciyyae COPTMPOBKM Pe3ylIbTaTOB
3anpocoB SELECT, o6beAMHAEMBIX C MMOMOLIBIO OMepaTopa
UNICN, nomyckaeTcs TONbKO Of{HO npefnoxkenne ORDER BY
KOTOPOE NO/IKHO CTOATH IOC/IE 3aBePLIAIOlel MHCTPYKIMK
SELECT.

Ypok 15

1.

~-— [OOCTaBbTE CEBOM HAHHEHE
INSERT INTO Customers(cust id,
cust_name,
cust_address,
cust_city,
cust_state,
cust_zip,
cust country,
cust_email)
VALUES (1000000042,
'Ben''s Toys',
'123 Main Street',
'Oak Park',
'MI',
Y4823,
'gsa',
'ben@forta.com');
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2

-- MySQL, MariaDB, Oracle, PostgreSQL, SQLite
CREATE TABLE OrdersBackup AS SELECT * FROM Orders;
CREATE TABLE OrderItemsBackup AS SELECT * FROM
OrderItems;

-— SQL Server
SELECT * INTO OrdersBackup FROM Orders;
SELECT * INTO OrderItemsBackup FROM OrderItems;

Ypok 16

1.

UPDATE Vendors
SET vend state = UPPER(vend state)
WHERE vend country = 'USA';
UPDATE Customers
SET cust_state = UPPER(cust_state)
WHERE cust_country = 'USA';
2
—-— CHauajyia nporecTupynTe npennoxeHue WHERE,
—-- urobsl OHO OTDOMpasio TONbBKO yHaJIfeMyr 3amnuch
SELECT * FROM Customers
WHERE cust_id = 1000000042;
-- M mab NOCNe 3TOT0 BHOOMHSWNTE CRedybuyn MHCTPYKLMO!
DELETE Customers
WHERE cust_id = 1000000042;

Ypok 17

(8

ALTER TABLE Vendors
ADD vend web CHAR(100);
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2,

UPDATE Vendors
SET vend web = 'https://google.com/'
WHERE vend id = 'DLLO1';

Ypok 18

1.

CREATE VIEW CustomersWithOrders AS

SELECT Customers.cust id,
Customers.cust name,
Customers.cust_address,
Customers.cust city,
Customers.cust_state,
Customers.cust_zip,
Customers.cust_country,
Customers.cust contact,
Customers.cust email

FROM Customers

JOIN Orders ON Customers.cust_id = Orders.cust_id;

SELECT * FROM CustomersWithOrders;
2.
CREATE VIEW OrderItemsExpanded AS
SELECT order_num,
prod id,
guantity,
item price,
quantity*item price AS expanded price
FROM OrderItems
ORDER BY order num;

ITpennoxkenre ORDER BY He lonycKaeTcA B MpefCTaBe-
HUAX, Belb 3TO 110 cyTH 00pruHble Tabmmusl. Ecnm tpebyercs
OTCOPTHPOBATh JIAHHbIE, UCIIONbL3YIiTe NpefoxeHne ORDER
BY B MHCTpyKuu SELECT, KoTOpas u3B/IE€KAeT JaHHbIE K3
CaMOoTo TIpeACcTaBIeH s,
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