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BeepgeHue

C KaXIBIM THEM — a TOUHEe ¢ KAKI0N CEKYHION — 00bheM TaHHBIX YBETNIMBAETCSI.
3a BpeMsi, KOTOPOe BaM MOHATOOUTCS, YTOOBI TOYUTATD HTO TPETOKEHIEe, OyaeT
ormpasiero 6oxee 500 000 monckoBwix 3ampocoB Google. 3a oAy MUHYTY Ha
YouTube sarpyskaercst 6omee 300 wacos BumeokonTenta [1]. Hamm Bo3MOKHOCTH
XpaHEHNA JAHHBIX TPOJIO/DKAIOT pa3pacTaThes [2]. Y mpuumna ToMy He TOJILKO CO-
BEPIIEHCTBOBaHIE cMapTGOHOB U POCT COIUAIBHBIX ceTeil. Mbl caMu — 0ObIYHBIE
JIIOJI — TeHepUpPYyeM JIaHHbIe, MOCTOSTHHO CO3/1aBasi HOBbIE 3alNCH, OTPaKaIoIine
HAIII MHTEPECHI, ICHCTBUS, MBICIIH U UyBCTBA. [Ipe/ipraTs 1 paBUTEIbCTBEHHbIE
YUPEKIEHUS IPU3HAIOT TOT (DaKT, 4TO MaKcuMasibHas 9 (HEKTUBHOCTD U IIPUOBLIb He
MOTYT GBITh IOCTUTHYTBI 6€3 UCIOJIB30BaHsT OOJIBIINX 0OGHEMOB TAHHBIX.

®EHOMEH BIG DATA («6OJIbLLIUX AAAHHbIX»)

@@ ® @

GOOGLE

Kaxpyto cekyny
o6pabatbiBaetca 40 000
MOMCKOBBIX 3aMPOCOB.

B 2001 rogy
06pabotaHo 27,5 mun-
NMapAa NOMCKOBbIX
3anpocoB. [1nq cpas-
Heuua: B 2012 ropy ux
yxe 6bino 1,2 pun-
NMOHA, 1 3T0 YUCNO
MpOA0MKaET pacTy.

Puc. 1[3], [4]

YOUTUBE

* B 2007 ropy kaxayio

MUHYTY 3arpyanocb
6 4acoB BUAEOKOH-
TeHTa. AB 2015 rogy —
400 yacoB B MUHYTY.
[JlaHHblii noka3atenb
NpOAOMKaeT pacTu.

FACEBOOK

* Kaxpyto MunyTy
OpeHAbl 1 opraxu-
3auum nonyyatt
34722 naitka.

 Kaxnblit Mmecay
nepenaetca
30 MunnuapLos
eIMHNL, KOHTEeHTa.

AMAZON

* XpaHuT faHHble
ot 152 munnnoHoB
KNneHToB Ha 1,4 mun-
JINOHA CepBepoB,
PacnonoXeHHbIX
B HECKONbKIX LIEHT-
pax 06paboTku
JIaHHbIX.



12 BesegeHue

Xotst 06beM reHepUpyeMbIX JIaHHBIX YAUBJISET caM 1o cebe, elie Hoiee MopasuTeib-
HO, 4TO MbI TOJIBKO HAUMHAEM WX WCIOJIb30BaTh. AHAIN3Y TOABEpraercs He Hoee
HOJTYTIPOIIEHTA OT BCEX COOMPAEMbBIX IAHHBIX. Eciiu GbI OTIETbHBIE JIFO/IH, KOMITAHWH,
MPaBUTENBCTBA U IpyTrue opraHusaiiy aGpheKTuBHEe UCIOJIb30BAIN COOPAHHbIE
JIaHHbIE, TO MOTEHIIHAM PocTa cTa Obl GearpanudHbiM [5]. TIpubsiib u ahdeKTns-
HOCTb YBEJTMUIIUCH Obl. MapKeTOIOTH CMOTJIH Obl JIYUIIle TOHMMATh CBOO IEJICBYO
ayautoputo. MOIEHHUYECTBO U MIPECTYILIEHIS MO Obl OBITh MIPEAO0TBPAIIEHBI
ropaszio ycrerniee. U oo Tompko Hawamo! JKemamme Gosee MOTHO aHATM3UPOBATD
JTaHHBIE TIPUBOJIUT K POCTY CIIPOCa Ha KBATH(DHUITIPOBAHHBIX CIIEIUATICTOB O paboTe
¢ 6azamu jauubIX. U 510 — 801

Wrak, Bbl untaere aTy KHUTY, 4T0ObI u3yuntbh SQL (Structured Query Language —
S3BIK CTPYKTYPUPOBAHHBIX 3aMTPOCOB). BbI yike 0CO3HAIN BaKHYIO POJIb TAHHBIX
B MUPE U XOTUTE MAaKCUMAJIBHO 29 (HEKTUBHO UX HCITOTH30BATH — MYIpOE pernenue!
Kro-1o u3 Bac uayuyan SQL B mikosie uin Kosiemxke. BosMoskHo, BbI paboraere
B cepe OU3HECA WM TOCYAAPCTBEHHOIO YIIPABJIEHUsI U XOTUTE Pa3BUTh HABBIKH,
HeoOXoAUMBIe IS TPOABMIKEHM Ballieil kapbepbl. Kak Obl TO HE ObLIO, TIPAKTHU-
yeckuii moaxon K SQL, U3/105KeHHBbIIT B 9TOIl KHUTE, OKaKeTcs Il Bac GeClieHHbIM
PECYPCOM.

SQL (IpaBUIBHO TTPOUIHOCHUTCS «3C-KbIO-3JIb», XOTS 3a9aCTYI0 TOBOPST «CHUK-
BeJI») — 3TO A3BIK MPOrPAMMHUPOBAHS, KOTOPBIN MCIIOJIB3YeTCsT st paboTh ¢ Ga-
3aMu gauHbIX. SQL — TIaBHBINH WHCTPYMEHT OMITUMU3ANNT W 0OCTyKUBaHMsT 6a3
MaHHbBIX, KOTOPBIiT TaeT BO3MOKHOCTD OOGBITHBIM MTOJIB30BATESAM, [Taske Ge3 ombiTa
MPOrpaMMUPOBaHs, paboTaTh ¢ 6a30i JAHHBIX U MPEBPAIaTh GOJIBIIIE TaHHbIE
B IIPAKTUYECKU 3HAUUMYTO MH(MOPMAINIO. Y:Ke B Te€UeHNEe BOCEMHAIIATH JIET 5 pa-
6orato ¢ SQL u ApyruMu cucTeMamMu yrpaBieHus 6azaMu JaHHBIX, HO 0 CUX [OP
MOMHIO, KAKOBO 3TO — ObITh HOBMUYKOM. MHe oTpe6oBasoch BpeMsi, 4ToObI pa3o-
Gparbcsd B ylpasaeHun ganHbiMu. Korza st Biepsbie nozHakomuics ¢ Microsoft
Access, ynpaBienue JaHHbBIMU I PACCMATPUBAJ HPOCTO KAaK ellle OJAUH ITyHKT
B 00J1acTu WH(MOPMAIIMOHHBIX TeXHOJOrui. Toraa ere KOJUIECTBO MOJTYIEHHBIX
JQHHBIX OBLIO OTHOCUTEBHO HeOO bIM, OHAKO B HACTOSIIEE BPEMST KasKIblil
crenannbiii B Google monckoBbIil 3ampoc, Kaxapii omyoimnkoBaHHbIil B Facebook
[IOCT ¥ KasKAbIH 0630p B J1I000M KATEropuu TOBAPOB Ha AMazon B KOHEYHOM UTOTe
XPaHWTCS THe-TO Ha cepBepe U MOKeT ObITh 3ampoiieH. SQL — aTo 0CHOBHOM aHa-
JUTUYECKUH MHCTPYMEHT, UCTIOIB3YEMbIil [I7isT pactiiPOBKY OOTBIINX TAHHBIX,
MO3TOMY U BO3HUKJIA OTPOMHAST TIOTPEOHOCTH B CHENUATICTAX, 3HATONINX S3BIK
nporpamMmmupoBanusg SQL. S3bIK JaHHBIX — 3TO A3BIK, KOTOPBIM B TOW WJIN WHOM
CTEIIeHU CYUTAETCS] OCHOBOI KaKI0il COBPEMEHHOI TeXHOJIOTMYECKH OPUEHTH-
pOBaHHOU KoMIaHuu. M3yuynB Marepuas aTOH KHUTH, BbI HAYYUTECH CBOOOTHO
OTIEpPUPOBATD SI3BIKOM JTAHHBIX.
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MoyeMy A HanMcan 3Ty KHUry

Sl 3amHTEpecoBaics SI3bIKOM ITporpaMMupoBanns SQL B KOHIIE 1€BSHOCTBIX T'OJIOB.
B to Bpemst BosMoskHOCTH H3yueHust SQL ObLIN BeChMa OTPaHUIEHHBIMHU, TIOCKOJIBKY
(heroMeH GOMBIMUX JAHHBIX €llle He CTaJl TAKUM OYEBUIHBIM. S MPOIIIesT CypoByIO
mkoay ku3nu. Mayuan SQL merogom 1pob u omnbok. Jake mocse moaydeHust
crenenu GakasaBpa KOMIIbIOTEPHBIX HAYK U MaruCTpa B 061aCTH MHMOPMATIHOHHBIX
CHCTEM YTPABJIEHUSI s HE CIUTAJL, YTO TEOPETHUECKHIT OX0/T K O0YUEHUEO — JTyUTITHI
My Th K YCIIEXY B HAyKe O JJAHHBIX. 51 MOTY MOATBEPANTD, 4TO, TpopaboTas GoJiee BO-
CEeMHA/IIIATH JIET Ha PA3JIMYHBIX JIOJEKHOCTSX B PA3HBIX KOMITAHUSX — OT CTapTAIIOB
110 KoMmauwuii u3 crmcka Fortune 500 — u B pasmbix cepax — OT IOPUCTIPYACHITIH 10
3/IpaBOOXPAHEHUS 1 PO3HUYHON TOPrOBJIN, — JIJIS YIIPABICHUS CUCTEMaMU TAHHBIX
s McTIoib30Bas 43Ik SQL (1 ipyTHe S3bIKKU TPOrPAMMUPOBAHMS ).

B niporiecce yueObl st HOHS CIeAyIolIee: Hy:KHO OOJIbIe IIPaKTHKM, YTOOBI CTaTh OT-
JIMYHBIM CIIEIUAINCTOM B oOsacTy 6a3 manHbix. [Ijis Bac 9T0 He OyIeT Tak CI0KHO,
Kak st MeHst. MaKkTuuecku s XOTed, YIIOPSI/IOYNB BCe TOJyIeHHbIe 3HAHWS, Pa3-
paboTath pocToii u moHsTHBIN moaxo K SQL. B kaurax mo SQL 06bIYHO MHOTO
BpPEMEHH OTBEIEHO Ha 00bsICHEHNE UCTOPUU U TeOPUU MHGOPMATHKH, JIeKAIIUX
B OCHOBe 0a3 JIaHHBIX U sI3bIKA 3aPOCOB. B 3TOI KHUTE TIOAPOOHO PACKPHIBAIOTCS
TOJIBKO BOIIPOCHI, 3aTparkBaolue paboTy PeIsIOHHbIX 0a3 IaHHbIX, a BCe OCTalb-
Hoe 1aHo 0630pHO. Cosmanue moJ06GHOTO pecypea, KOTOPhI MOKET HCIOIb30BaTh
naxe HoBU4OK B SQL, — mocraTouno ambunmosHas sagaya. Ho g npenogaio SQL
y’Ke MHOTO JIeT: I B3aUMO/ICHCTBOBAJ CO MHOTUMHU CTYACHTaMH, uaydaomumu SQL,
U 3TOTO JOCTATOYHO, YTOOBI IOHATH, YTO pabOTAET, a uTO HET.

Yumenue paGorars ¢ SQL obs3aresbHO IPUBJIEYET K BaM Jojeit. Ecim Bbl ocBouTe
HaBBIK paboTel ¢ SQL, Baiile MEEHME OYIyT [EHUTH U CTAaHYT 0OPAIIATHCS K BaM 3a
COBETOM. DTO MOKET ObITh PYKOBOAUTE/b, KOTOPOMY HY’KHBI 1[€JI€BbIe JaHHBIE O
nocJieiHeil MapKeTUHIOBOM KaMIIaHMK, WU KOJLIera-IporpaMMUCT, KOTOPBIH 06-
paTUTCs K BaM 3a IIOMOIIbIO B COCTaBJIeHHU 3aipoca. busHec 110 06yYeHUIO S3bIKY
nporpamMmuposanusg SQL u 6usHec 110 BU3yalInu3aluu JaHHbIX — 9TO TJIaBHOE J1€eJI0
Moeit kusan. Mctopus ero passutus Havajach B Kodeiine B Tpubeke, mrar Hpio-
Mopk, Ky/a s1 IIpHIIes co CBOUM HOYTOYKOM U TIOATOTOBICHHBIME YUeOHBIMI MaTe-
puasamu o SQL. 51 He 3HaI, TIOABUTCS JIM KTO-HUOY/Ib. 51, BOBMOKHO, HEJOOIIEH T
moTpebHOCTD Jo/eit B usydernu SQL, Tak Kak MPUIILIO OU4eHb MHOTO Jiojieil. 1T ux
MMOTOK He KoHYascs. HakoHell st OHSI, 94TO Yy MEHST eCTh CBOE JIEJIO.

C romamut st OGHAPYIKIII, UTO MHE JEHICTBUTEIBHO HPABUTCS MPeIoaBaTh. S BBIPOC
Cpeu JIofiel, IeHs X 06pasoBaHue, U Terepb yOeauics, 4To epeiada 3HaHuii pas-
BUBAET YBEPEHHOCTD 1 CIIOCOOCTBYET MO3UTHBHOMY JIMYHOCTHOMY pocTy. J{o cux mop
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Pamyioch, KOrJia BUXKY, KaK Y CTY/IEHTOB CBETSTC J1a3a, HCYe3ai0T TPeBora u crpax!
Sl HUKOT/Ia He yCTalo HACTAXKIATHCS TAKUMU MOMEHTAMU. S yJIydIaio 1 coBepIieH-
CTBYIO IpOrpaMMy oGydeHust, paboTast CO MHOKECTBOM CTY/IEHTOB Pa3HOTO YPOBHST
MOJATOTOBKU U HaGOPOM HAaBBIKOB. JIymMaio, 6110 GbI KJIACCHO TIPOBECTH HECKOIBKO
Kypcos B Tpunuzaaze u Ipenane, oTkyzaa s pooM. 3710pOBO OAETUTHCS 3HAHUSIMHI 1
ombIToM, pruoGpererrbiMu B CoenrHenHbix [ITaTax, a Taksxke paspaborarh ppaHIim-
3y Ha Kapu6ax! MosKHO O[HOBPEMEHHO MEUTATh 1 JIBUTATHCS HABCTPEUY CBOEI 11eI!

MopaepKa ona HOBUYKA

Yro6nr 106UTHCs yerexa B u3ydennn SQL, Bam He0OXOIMMO 3aMaCTHCh TEPTIEHTEM.
A Bepio B kaxkmoro cBoero yuennka. Moil ycmex Kak mpernogaBaTesiss — 3TO JTOCTU-
skeHus Moux yueHnkoB. Hosuukam B SQL HayKa yrpasieHus 6azaMu JaHHBIX 110-
KasKeTcst CJI0KHON. IIpuMuTe 510, yunTech MPUIEKHO, U BbI 003aTEIbHO 100bETeCh
ycriexal Bot HeCKOIbKO BaKHBIX (haKTOB, O KOTOPBIX CJIELyeT IOMHUTD, €CJIU BbI €11e
HEJIOCTATOYHO 3HAKOMBI ¢ SQL.

® He Goiitech ommbarbes. CyliecTByeT MHOKECTBO criocoOoB usydarb SQL 6es
BO3MOKHOCTH <HCIIOPTUTh> CYIIECTBYIONIYIO Oa3y AAHHBIX, YTO GECIIOKOUT He-
KOTOPBIX HOBUUYKOB. BMecTe ¢ a10ii KHUTOI Bam Oyzier poctyiHa yuebGHas 6asza
NMaHHBIX. MHe 6Bl XOTeJI0Ch, YTOOBI BBI B TIOJHOM Mepe UCIIOIb30BAJIH €€ U TIIa-
TEJBHO U3YUIIIH, He 60SICh TPOOOBATH U OMTHOATHCST.

® OTHOCHUTECH K ATOH KHUTE KaK K yuebHOMY mocobuio. Beiesstiite, mouepkusaiire,
nuTTe Ha TTOJIsTX. SQLL HE06X0MMO H3y4YaTh B TEOPHH 1 Ha TTpakTHKe. CrieluaabHo
JUIST 9TON KHWUTH 5T pa3paboTasl YIPasKHEHHsT HA OCHOBE PEAJIBHBIX MPAKTUIECKUX
3a/1a4. YIpakHEeHU IOTIOJHSIOT IPYT IPYTa, YTO TIO3BOJIUT BaM 3aKPEIUTh 3HAHUS,
n3ydyeHHble B IIpe/iblyliell riase. Ecim Bbl cunTaeTe, 4TO HOBast KOHLEIIIUS CJI0KHA,
HMEET CMBIC]T BEPHYTHCS HA3a/l ¥ CHOBA TIPOPad0OTaTh YIIPaKHEHUSI.

® Tlpusarnoro Bam obydenus! Hukorga He yryckaiite U3 Bujy TOT (haxT, 4TO WH-
(bopmarmoHHbIe TEXHOJIOTHN — caMasi AMHAMUYHO pa3BuBarotiasics cepa. 13y-
Yast I3BIKU TIPOTPAMMUPOBAHISI, BbI Pa3BUBAETe BOCTPEOOBAHHBIN HABBIK, KOTO-
Pblii TO3BOJIUT PAUKAIBLHO U3MEHUTb MUp. Eciin mocjie Bcero ckazaHHOTO BbI
HEMHOTO B3BOJTHOBAHHBI — 3TO HOPMAaJIbHO!

OxBaT 1 LeNb KHUTU

Jliist yuraTesieil, KOTOpbie yiKe BT Oa30BBIME MU GoJiee TIPO(ecCHoHaTbHBI-
MU HaBbIKaMu pa6oThl ¢ SQL, 9T0 KpaTKoe PYKOBOJCTBO CTaHET BeChbMa YI00HBIM
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CIIPABOYHUKOM, K KOTOPOMY BCEI/ia MOKHO 0OPATUThCS IIPU COCTABIEHUH 3aIIPOCOB.
A U1 HOBUUKOB 9TO KPaTKOE PYKOBOJICTBO OY/IET OTIUYHBIM yUeOHBIM TT0COOUEM.

O6patnTe BHUMaHME, 9TO B MEPBYIO OYEPEb ST PACCKA3BIBAIO O HA30BBIX UHCTPY-
MenTax SQL, HeOOXOMUMBIX JIJIST IOHUMAaHUS U [OJTyYeHUsI TI0JIe3HON HH(BOPMAIK
u3 6a3 panubix. CTaHapTHBIE METO/IBI 3AITPOCOB, OTIMCAHHBIE B 9TOU KHUTE, MOKHO
BBITIOJHSITh, HE GOSICHh TIPU ITOM U3MEHUTh 0a3y JaHHBIX. B OJIHOI U3 TJIaB MbI Kpa-
TKO PacCMOTPUM jo0aBJieHue, U3MEHEHIe U yaJleHne 3anuceil u3 6a3bl JaHHBIX
(DML — a3bik ynpasienus qanabiMu ). O1HaKO /17151 M3BJIeYeHUsT MHMOPMAIUK U3
6a3bl TaHHbIX U3ydaTh DML He 06s13aTe/IbHO, HO TI0JIE3HO 3HATH, KAK BBITIOJIHSIETCS
npoiiecc. JTa IJ1aBa MOKET OKa3aThCsI MOJIE3HON TeM, KTO PACCMATPUBAET BO3MOXK-
HOCTB KaphepPHOTO pocTa B chepe aIMIHUCTPUPOBAHNST 6a3 JTaHHBIX.

SQOL u Balua Kapbepa

SQL — oxun us Hanbosiee BOCTPeOOBAHHBIX SI3IKOB MPOrpaMMupoBanust. OH TIpu-
MEHSIETCsI [I71sT pabOTHI B 00TACTH aIMIHUCTPUPOBAHST Ha3 TaHHLIX U BO MHOJKECTBE
APYTUX TEXHUUECKUX 00IaCTel, BRITIOUast pa3paboTKY 1 TECTHPOBAHUE TPOTPAMMHOTO
obecrieuenust, GusHec-aHau3 u mpouee. Pacemorpum mpodeccun, rie Tpedyercst
sHanue SQL.

® Anmvunuctpartop 6a3 nauueix (DBA). Otseuaer 3a pa3paboTky TpeGOBaHUIA
K 6ase JIaHHBIX, ee TIPOEKTUPOBAHUE, PEATM3AINI0, UCTIONb30BAHUE U COTIPOBO-
KIeHne. AZIMIUHUCTPATOPBI 6a3 MaHHBIX UTPAIOT KJIIOYEBYIO POJIb MPHU Mpuod-
peTeHnun nin MOI[I/ICI)I/IK&LII/H/I allllapaTHBIX 1 MIPOTPaMMHBIX CPEJICTB, BXOAATNX
B MH(PACTPYKTYpy 6a3 IAHHBIX KOMIAHUW. AJIMUHUCTPATOPBI 6a3 JAHHBIX TaK-
JKe HECYT OTBETCTBEHHOCTH 3a KOHTpPOJb poctyna K b/l. OHu ycranaBauBaior
1 OTPAHUYUBAIOT IOCTYTI, YIPABJISAIOT MAPOJISMU U T. JI.

® Pazpa6orunk 6a3 AaHHBIX. JTO TPOTPAMMICT, KOTOPBI CIIECIUATUIUPYETCA HA
COB/IaHUM, OTJIAJKE, ONITHMU3AIINK U 00CTyKuBaHK 6a3 TaHHbIX. Bo MHOTHX Op-
raams3anusax SQL-porpaMMHUCTOB POCAT pazpaboTaTh GJOKU KOJA JIJIsT UCTIOJb-
30BaHNs HeKBaMUITMPOBaHHBIMY crieruanrctamu. Ha SQL-niporpammucton
TaK’Ke YaCTO BO3JIATAIOT OTBETCTBEHHOCTH 34 TEKYIIEE TECTUPOBAHIE GA3BI TAHHBIX,
4TOOBI TAPAHTUPOBATH XOPOIIYIO TIPOU3BOAUTEIBHOCTh U OIITUMU3UPOBAHHOE
(yHKIIMOHUPOBaHUE.

® Data Scientist. OH 10/KEeH YMeTh U3BJIEKaTh HEOOXOAUMY0 UHMOPMAIHIO U3
CaMbIX pa3HOOOPa3HBIX MCTOYHMKOB, BUAETh JJOTMYECKUE CBI3U B CUCTEME CO-
GpaHHOI MH(MOPMALIMK ¥ HAa OCHOBE KOJIMYECTBEHHOIO aHa/In3a pa3pabaTbiBaTh
addexTrBHbIe OM3HEC-perieHnsa. B Amazon, Hatpumep, TaKOW CIIEIUATNCT MO-
JKeT paspabaThiBaTh CHCTEMY KOHTEKCTHOM PEKJIAMBIL.
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ITo Mepe TOro Kak HAIIU HABBIKY B 00JIACTH XPAHEHUST OTPOMHBIX 0OBEMOB JIAHHBIX
MPO/IOJIKAIOT PACTH, PA3BUBAETCS M CaMa OTPACb. YHUBEPCUTETHI MPEJIaraioT
cTeneHn B 06JACTH aJIMUHICTPUPOBaHUST 0a3 JaHHBIX, 0OPA0OTKY U yIPaBIECHUS
manneiMu. B o011 ObicTpopassuBalomeiics obaactu SQL — 0CHOBHOIL A3BIK, U 13-
YUEHE 9TOTO SI3bIKa TIPOTPAMMUPOBAHIST — BAIll KJTIOY K YCIEXY B 067aCTH OOTBITIX
JIAHHBIX,

IToka TpebyIoTCs CIeNMannCThl Mo paboTe ¢ 6HazaMy TAHHBIX, CTIPOC HA U3yUEHe
SQL 6yner pactu Bce 6oJbiie u Goubiie. B sioboit orpaciau (He TOIBKO B chepe
GOJIBIINX JITAHHBIX ) BBl MOJKETE HANTH MHOKECTBO BAKAHCHI, T/Ie TPEOYIOTCS 3HAHUS
n HaBbikK paboTel ¢ SQL. He Beera ocHoBHOE TpeboBanue — sHanue SQL. Ho oHo
BCer/la CUUTAETCS OOJIBIIINM MTPEUMYTIIECTBOM.

Eciiu BbI Oy/ieTe 1MOCTOSIHHO Pa3BUBATh U JIEMOHCTPUPOBATh CBOM HABBIKU B SQL,
BBl BCET/Ia CMOJKETE PACCUYNTHIBATh Ha focTolnylo 3apiaty. B CIIIA B 2018 roxy
cpennsia 3apruiara crenuanucrta mo SQL npessimana 80 000 gonnapos. [pexe
yeM KOMITAHUST HAMET Bac Ha MOJHBIN PaboUunil eHb, BaM HEOOXOIMMO OCBOUTH
TEOPUIO U HEMHOT0 NpakTuku [6]. MHOrre KOMIIAHUY [IPeIaraloT ONIaYnBaeMble
CTQKUPOBKH, GJIATOAAPST KOTOPBIM BBl CMOJKETE MIPOBEPUTH CBOM HABBIKU PabOThI
¢ SQL Ha peasbHOM TIPOEKTE.

HexoTtopbie 13 Bac MOTYT BOCIOJIb30BATLCA 3HAHUSAMU SQL /1719 KapbepHOTO pocTa
B KOMITAHUH, B KOTOPOU BBI B HACTOsIIIIee BpeMst paboTaere. Bo3MOKHO, Balliy 3HAHUS
u HaBbIKU B SQL HEOGXOIUMBI JIJIs Ballleil KOMIIAHNUHN, U KOMITAHUS BBIICJIUT BaM
BPEMST 1 PECYPCHI JIJIst pa3BuTHst. V1 ecJii BbI B KOHEUHOM UTOTE CTaHeTe elie boiee
BOCTPEOOBAHHBIM CIEIHATUCTOM — 9TO BCET/IA TPEKPACHO, HE TAK JIH?

Asbik cTpykTypupoBaHHbIX 3anipocoB SQL ucnosb3yercs B chepe TEXHOIOTHI
IPaKTUYeCKU BO BeexX o6acTsX. Ecii KoMIaHUK U3BJIEKAIOT BBITOAY M3 XPaHEeHUsI
1 aHAJIM3a JIAHHBIX, TO UM BBITOJIHO ucnoab3oBaTh SQL. Haiiqure Bpems u noxay-
Maiite, KOMy TpeOyeTcs aHaIu3 JaHHbIX. DTO Hecl0kHO. Ha camom 1ese ropasno
CJIOJKHEE HAUTH KOMITAHUU, KOTOPBIM HEBBITOJHO HAHUMATDh CIIEIHAIUCTOB 110
pabore ¢ 6azamu ganHbiX. CIIPOC HA TAKUX CIIEIUANNCTOB CYLIECTBYET YiKe JaBHO,
OJIHAKO B HAaCTOsIIIee BpeMs oTpeGHOCTH OusHeca B padoTe ¢ JaHHBIMU IOCTOSIHHO
PacTyT, a cJIe0BaTeNbHO, PACTET U CIIPOC Ha CIIELUATNCTOB, PabOTAIOIUX B cdepe
6a3 TaHHbIX.

KaK opraHu3oBaHa KHura

ITpu ’eTaHNHN BCeTIa MOKHO OCBOUTH HOBBIT HABBIK. 1 0OHAPYIKILT, YTO JIJIST TAHHOTO
KOHKDETHOTO HaBbIKa JIYUIINH C11oc06 — OHOBPEMEHHO M3Y4aTh TEOPUIO 1 ITPAKTH-
KOBATHCsI. DTa KHUTA MO3BOJIUT BaM KaK MOKHO OBICTPEE HAYYMTHCST ITACATH 3aTIPOCKI.
Kaura cocTouT 13 TpeX OCHOBHBIX YacTel, Kaxk1as BKIIOUACT TPU-YCTHIPE TIIABBL.
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® Yacrb 1 «Cosganue cpenpt obyuennss SQL» — KpaTkoe 3HAKOMCTBO € TEPMUHO-
JIoTHell U CTPYKTYypoil 6a3 JaHHBIX, a TaKkKe BO3MOYKHOCTH MOIMPAKTUKOBATHCSI
B HACTPOIiKe KOHKPETHOrO MPOrPpaMMHOr0 obecriederus s paboThl ¢ GazaMu
JAHHBIX, KOTOPOE MbI pacCMaTpUBaeM B 9TOii kuure. [axke ecau Bbl yOexKIeHbl,
YTO 3HAETE U MOHMMaeTe OCHOBbI SQL, MbI Bce PaBHO HACTOSITEILHO PEKOMEH/LY-
€M BaM TI0CJIeI0BATEIbHO U3YYaTh MaTEPUAJ KHUTH, TOCKOJBKY B TOM Pasfesie
OIIMCAaHBl KOHKPETHbIE NHCTPYMEHTHI, MeTOAbI 1 cTpareruu SQL.

I'maBa 1 «CrpykTypa 6a3sl TaHHBIX». B 3T0iT y1aBe BbI U3YYUTE CTPYKTYPY
PEJISIIIOHHON 6a3bl JAHHBIX, A TAKXKE THIIBI JaHHBIX. TakKe 3/ieCh 1aH KpaT-
KUl 0630p HEKOTOPHIX TEPMUHOB. B KOHIIE TTaBBI BbI CMOKETE BBITIOTHUTD
IPAaKTUYEeCKHE 3a/[aHMsl.

I'naBa 2 «MucTpy™mentsr n crpaternu SQLy. 37ech Bbl HAyuYnTECh MUCIOJIb-
30BaTh GECILIATHO 3arpyskaemMoe nporpaMmmuoe obecrevenne SQL (SQLite),
a TakKe paborath ¢ yueOHO# 6a3oit gaHHbIX SQL, 4TOOBI 3aKPENUTH U MPO-
BEPUTH YCBOEHHbBIE 3HAHUS. B KOHIIE TJIaBbl JaHBI TPAKTHYECKUE 3aTaHUS
1 BOIIPOCHI /IJIST CAMOTIPOBEPKH.

I'maBa 3 «Pabora ¢ 6a30ii qanHbIx B SQLite». Bol Hayunrech paboraTh ¢ yues-
HOIl 6a3oii manHbIX B Opaysepe SQL, ucnob3oBaTh Opaysep s HaBUTALUU
10 0011el cTPYKTYpe 6asbl JAHHBIX, JIJist IPOCMOTPA IAHHBIX B OT/IEIbHBIX Ta-
6Jmiax, nosHakomuTech ¢ BKIaakoi Execute SQL (Boinosnuts SQL-3ampoc).

® Yacte 2 «Onepatoper SQL». 31ech onmcanbl onepaTopbl 1 KOMaH/IbI, TTPe/IHA-
3HAYEHHBIE JIJIST HATTMCAHUS IPOCTHIX 3aITPOCOB.

I'maBa 4 «Pabora ¢ 3arrpocamu». Bbl H03HAKOMHUTECH ¢ OCHOBHBIM OIIEPATOPOM
SELECT, y3HaeTe, Kak TOJYYUTh IOCTYIT K COXPaHEHHOI B Tabmiax nadopma-
IIIU C TIOMOIIbIO oTiepaTtopa FROM. Tak:ke HayduTeCh COPTUPOBATH 3TH JIAaHHbIE
B aI(haBUTHOM TIOPSIZIKE € TOMOIIIBIO O1lepaTopa ORDER BY, a 3aTeM MCIOJB30-
BaTh orepatop LIMIT /it OrpaHUYeHUs YUCTIa 3aCeN.

I'maBa 5 «IIpeoGpasoBarinie TaHHBIX B WHMOOPMAITIO>. Bbl y3HaeTe, Kak wc-
I10JIb30BaTh omeparop WHERE, a Takye olepaToOpbl CpaBHEHUA, JIOTUYECKUE
n apudmeTndeckre onepaTopsl. Takske BbI TO3HAKOMUTECH € O1IepaTOpoM LIKE,
HAYYUTECH UCTIOIb30BATh CIIEIUATbHbIE CUMBOJIBI U Pab0OTaTh ¢ (DyHKIIHEN
DATE (), orteparopamu AND, OR 1 oriepaTopom CASE.

I'nasa 6 «PaboTa ¢ HeCKOJBKUMU TabaUIaMU». 3/eCh pacckazaHo o0 ore-
paTopax sl COeINHEHUS IBYX WM HECKOJbKUX tabmaui,. Oneparopbl INNER
JOIN, LEFT JOIN 1 RIGHT JOIN II03BOJISIIOT BO3BPAIIATh U CPABHUBATD JAHHBIE
13 HECKOJIBKUX TaOIUIIL.

Inasa 7 «Myukimn si3bika SQ Ly Mo3HAKOMUT Bac ¢ (DyHKIUSIME s13b1Ka SQL,
BKJTIOYast (DYHKIIMH arpernpoOBaHus, CTPOKU W (DYHKITMH AAThl U BPEMEHN.
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® Yacrp 3 «Paciuupennbie BO3MOKHOCTH g3bika SQL» 3HakoMut ¢ Gosee CI0xK-
HBIMU, HO OYEHDb MOJE3HBIMU METOJaMU, UCIOJIb3YEeMbIMU JIS TTOBBITIIEHWS
adexkTBHOCTHN 3aTPOCOB. B 9T011 YacTh BbI TO3HAKOMUTECH C OCHOBAMU SI3bIKA
yrpasyienust (ManuiygaupoBanus) gaaaeiMu (DML), koTopslii, B oT/inyne ot
patiee uayueHHbIx orepatopoB SQL, usmensier nndopmanuio B 6ase JaHHbIX.

e ImaBa 8 «Ilogzampocel» mocBsTEeHA KOHIENIINN BJIOKEHHBIX 3alIPOCOB NI
MO/I3aTIPOCOB. B 3T01 ry1aBe mOKa3aHo, Kak MCIOIb30BATh IT0/[3AIIPOCHI C pas-
JUIHBIMU oriepatopamMu SQL, KoTopbie BbI yike 3HaeTe. Kpome TOTO, BBI U3-
yuuTe HOBLIH onepaTop DISTINCT.

» Tnasa9 «IIpencraBiennsi». 31€Ch PACCKA3bIBACTCS O BUPTYAIbHBIX TAOIMIAX,
U3BECTHBIX KAK [IPECTABIEHUsT. ITO 3AIIPOCHI, KOTOPbIE COXPAHSIOTCI U MO-
TyT [0 Mepe HeOOXOIUMOCTH BBITIOJHSATHCS] IOBTOPHO WUJIM MCIOJIb30BATHCS
B KauecTBe T10/[3a1IPOCOB B JIpyrux onepatopax SQL.

e Tnasa 10 «DML — s13bIk yripaBienust JaHEBIMU». B 9TOI1 Ty1aBe BBI MO3HAKO-
MUTECH C OCHOBAMU SI3bIKA yIipaByeHust fanubiMi — DM L. Takke BbI u3yuunre
HOBBIE ontepaTopbl INSERT, UPDATE n DELETE.
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CO3JAHME CPEQbI OBYHYEHUA SQL



[MABA ]
Ctpyktypa 6a3sbl AaHHbIX

KpaTtkoe copep:kaHue

v" TloHMMaHWe UCMosb30BaHMA A3LIKOB 6a3 JaHHbIX

v Kak paboTaeT penaumnoHHan 6a3a AaHHbIX

v" Tunbl AaHHBIX

v CucTeMbl ynpasieHus penaumuoHHbIMK 6azamum aaHHbix (CYB)
v~ SQLite

ITpu 06yueHUN HOBOIT TEXHUYECKOU JUCIUTINHE HAYMHATH CTOUT ¢ Ha30BOTO CJIO-
Bapst. MbI OCTapaJIiCh BIIEPKATH OAJIAHC: U3JI0KUTH OCHOBHBIE TEPMUHBI U KOH-
TeIn, u30erast sKaproHa WM CJIOKHBIX TPABHUIL. B 5T0il riiaBe Mbl IO3HAKOMIM Bac
C KOHIIETIIHEH PEIAIMOHHOI 6asbl JaHHBIX U MPOJECMOHCTPUPYEM THUIIBI JaHHBIX,
€ KOTOPBIMHU BbI GYJI€TE IMETB JIEJI0 B 0OBIUHOIT Oase JaHHBIX. MbI TaK/Ke TO3HAKOMUM
Bac C OCHOBHBIM ortepaTopoM SQL. — SELECT.

OcHoBHaA TepMUHONIOIrNA

[lannbie — aTo yacth uHpopmaiuu [7]. /laHHbIe HAXOATCS TOBCIOY U CO/lEPsKATCS
Be3/le, HO Ha TPAKTUKE TEPMUH <J[aHHbIe» OOBIYHO OTHOCUTCS K MH(MOPMAIIUK YiKe
3aMMCAHHON MJIU TOU, KOTOPYIO MOKHO 3aITUCATh. T0.1uU14a — OJIH U3 CAMBIX ITPOCTHIX
WUHCTPYMEHTOB, UCTIOJIb3YEMbIX /s 3aIIMCH Y BU3YaJIN3aI K JaHHbIX. Tabiuia — 51o
JIBYXMepHast CETKa, COCTOSIIIAsI U3 CTPOK U CTOJIOIOB.

NMPUMEYAHUE

Mpu pabote c BaszaMu AaHHbIX Tabnvua Takke MOXeT HasblBaTbCs «basoBon
OTHOCUTENTbHOW MePEeMeHHON», XOTS B 3TON KHUTE Mbl DyAeM Npuaep>KnBaTbCs
TepMurHa «tabnuuar». CBogHas TePMUHOMOTMS NpeacTasaeHa Ha puc. 5.
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Tabnuua
UserlD Name DateOfBirth | Height | Weight |BloodType| PrimaryCareDoctor
92463 | Archibald Kennedy 08/24/1976 | 75 310 B- Dr. Waynewright
A N
92423 | Dennis McGhee 03/12]1982 | 68 190 B+ Dr. Murphy
92436 | Cynthia Owens 09/30{1955| 60 | 104] | o+ | | br.waynewright
JaHHble
Puc. 2

Ha puc. 2 npezncrasiena tabiuiia, cofepskaiias pasJndHblie TUITB TaHHbIX. K 1aH-
HBIM MOTYT OTHOCUTbBCS UMEHA, YMCJIa, 1aThl, CHMBOJIBI (HAIIPUMEP, «+» WU <-»)
nsn Jiiobbie gipyrue hopmathl. Jlantbie — 310 ipocto nndopmarust. CiemoBaTesib-
HO, TpU 06pabOTKE JAHHBIX HAM CJIELYeT COOTBETCTBYIONINM 06Pa3oM OTPaHUYUTh
ux. Ha puc. 2 nokazana tabiuiia, B KOTOPOii XpaHUTCS OCHOBHAs WH(MOPMAIUs
o mamueHTax. /laHHbIe O MAIMEHTAX 3aJ[aHbl B PA3JUUHBIX (opMaTaX — UYUCJIA,
UMeHa U NaThl, a B moJje BloodType (TpyIia KpoBM) IpeAcTaBJIeHa CTPOKA U3
IBYX CUMBOJIOB (OYKBa M CUMBOJI «+» MU «-»). DOpPMaThI, HCTIOIB3YEMbIE JJIsI
BU3YyaTU3al[iH JIAHHBIX, He CIyYaiiHbl. Bee 6asbl JaHHBIX COMEPKAT Memadaniule,
TO €CTb JIaHHbIE, OTTUCBIBAIOIINE CTPYKTYPY U (hOpMATUPOBAHUE CAMUX JAHHBIX,
4aCcTO Ha3bIBaeMble «/JaHHBIMU O JIaHHbIX». Hampumep, mosie DateOfBirth (marta
POYKIIEHUST) MOJKET COIEPIKATH METaJlaHHbIe, KOTOPbIE MPeoOPasoBbIBAIOT WHHOP-
Maiuio Kk opmary Mm/j/TrrT. MeTtajanublie, cojiepskaniecs B 1moje Height
(pocT), MOTYT OrpaHUYMBATD JJIMHY JAHHBIX ABYMS 3HAKaMU, €CJIU POCT U3Meps-
eTCs B J[IoNIMax.

TepMuH «6asa danivixs MOKHO OTIPEETUTH KaK COBOKYTTHOCTD JAHHBIX, YTIO-
PSTOYEHHBIX AJST YIIPOIIEHUS W CKOPOCTH MOWCKA W U3BJICUYEHUS C TIOMOIIBIO
KoMmTbioTepa. Baza maHHBIX, Kak MpaBuiIo, M300paskaeTcs rpadudecKn B BUIe
IUJIMH/IPOB, PACIIOJOKEHHBIX OJUH HaJl IPYTUM (pUC. 3), YTO CUMBOJU3UPYET
HECKOJIbKO JKeCTKUX JIMCKOB, UCIIOJb3YEMbIX IIPU CO3JIaHUM IIeHTPa XpaHeHUs
JaHHBIX GOJIBIION EMKOCTH.

Kaxk mpaBuio, nagopMalyst BHyTpH 6asbl JaHHBIX XPAHUTCST B BH/Ie HAbopa TabJIuIL.
Kakmast Tabimiia COXEPKUT OIpeieIeHHbIe HaOOPBI TAHHBIX, KOTOPbIE MOTYT OBITh
B3aMMOCBSI3aHbI C JAPYTUMUE JAHHBIMU U3 APYTUX TAOJIUI[ U CCHLIAThCS Ha HUX.
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NMPUMEP

Tabnuvua faHHbIX NauMeHToB (purc. 2) — 3To NPoCcTo Tabnnua, a He Basa AaHHbIX.
OpgHako 3Ty Tabnmuy MOXHO Oblfio Bbl BKIOUMTL B Ba3y AaHHbIX BMeCTe C 4pyru-
MK Tabnunuamu, Taknumm Kak nidopmaums o 1abopaTopHbIX TeCTax, BbIMMCaHHbIX
peLenTax, NCTOPUAX MOCeLLLEeHNI, nepcoHane DobHULbI, O Bpayax, Ux crneum-
annsaunmn 1 BpeMeHun npuemMa.

= BA3A JAHHbIX

Puc. 3

Poub 6aser JAaHHBIX — YIIPOCTUTDH BSaHMOHeﬁCTBHG, OpraHmnsalvio 1 aHaJin3 CBA3aH-
HBIX JTaHHBIX U3 PA3/IMYHbIX NICTOYHUKOB. ﬂaHHI)Ie COXPaHAIOTCA BO B3aUMOCBA3aHHBIX
Ta6]II/IIIaX, 4TO Aa€T BOSMOKHOCTb MaHUITYJINPOBATb MU 6oJ1ee TUOKO.

N - -

3AMUCH

TABJIULbI

BA3A OAHHDbIX

ba3a gaHHbIX cocTouT 13 Tabnu,. Tabnuubl COCTOAT M3 3anncen.

Puc. 4

Cmpoxu B TabJIHIIE HA3BIBAIOTCS 3anucamu. Takske UX MOKHO Ha3bIBATH KOPMENCAMIL.
Cron61rsl B TabuIe, Kak TPABUIIO, HA3BIBAIOTCS n0AsaMuU. TakKe NX MOKHO Ha3BaTh
ampubymamu. T1oss/arpubyThl — 9TO KATETOPUH, UCIIOJIb3YEMBIE JIJIs1 OMPE/IeTCHIST
JIAHHBIX B 3arucu (CTPOKE).
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NMPUMEYAHUE

B aToM KHMre ang onvcaHms CTPOK B Tabauvue Mbl Oyaem MCnosib3oBaTh TEPMUH
«3anuncu», a oJs onucaHuns ctonbuos — «nons». Cm. puc. 5 — ocHoBHasa TepMu-
HOMOoTUA.

OCHOBHAS{ TEPMUHOJ10I'N1

TepmuHonorusa, ucnonbsyemas

- Apyroe HasBaHue
B 3TOU KHUre

3anuce, cTpoka KopTtex

Mone, ctonbew ATtpunbyT

CBsa3u, bazoBasd OTHOCUTEbHASA
nepemeHHas

Tabnuua

Puc. 5

Kaxnas 3ammch paS6I/ITa Ha HECKOJIbKO HOJIGI‘/JI, TIPEICTAaBIATIONNX coboi OTAeJIbHbIE
9JIEMEHTBI JTAaHHBIX, KOTOPbIC OITUCHIBAIOT KOHKPETHBH';I IJIEMCHT. HaHpI/IMep, B Ta6JH/IL[e
Ha puc. 6 XPpaHATCA CBEACHUA O ITallneHTax OHpelIeJIeHHOfI 60.HbHI/IHI)I, MEIUIITMHCKOT'O
YUpexaeHrAa njin CTpaxoBoro q)OHlIa. B JaHHOM CJiy4dae 6asa JaHHBIX, CKOp€Ee BCErOo,
6y116T COCTOATDb N3 HECKOJIbKNX Ta6JII/IH. [Tonnmanme TOr0, Kak T3.6JII/IHI)I CBA3aHbI IpyT
C IPyTOM, — 9TO 1 €CTb KJIIOY K TOHMMaHUIO OCHOBHOU APXUTEKTYPhI 6a3bl JlaHHbIX.

Mona 3anucm
] UserlD Name DateOfBirth | Height | Weight |BloodType| PrimaryCareDoctor
=
E 92463 | Archibald Kennedy 08/24/1976 | 75 310 B- Dr. Waynewright 4
AN
\8 92423 | Dennis McGhee 03/12]1982| 68 190 B+ Dr. Murphy
= A
92436 | Cynthia Owens 09/30[1955| 60 104T 0+ Dr. Waynewright
[aHHble

Puc. 6
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OcHoBHble 31eMEHTbI PenAuLMNOHHBbIX 6a3 AaHHbIX

Pensyuonnas 6asa dannvix — 310 KOHCTPYKIUs 6a3bl TaHHBIX, KoTopast B 1969 romxy
6bia ouUIIaTbHO yTBepsKAeHa yaennim 3 IBM darapom @pankom Kommom. B cire-
mytorieM rozry Kozt omy6imKoBat cTaThio IO/l HazBaHeM « PeIsIiimoHHast MOJeND TaH-
HBIX /17151 GOJTBITTNX, COBMECTHO MCTIOTB3YEMbIX OAHKOB IAHHBIX> [8]. [[eBsITh JIeT CIrycTst
HECKOJIbKO KPYIHBIX UTPOKOB B cepe TexHooruii, 8 oM unciae IBM u Relational
Software Inc. (nos:xe craburas Oracle), Hauanu UCIIOJIB30BATh PENALUOHHbIE GA3bI
JIAHHBIX B KOMMEPYECKUX 1eJsIX. UeThIpe IeCsTUIETH CITyCTsI PeJISIIIUOHHAS MOJIENb
CTAaHOBUTCsI HanboJIee PacpoCTpaHEHHON (HOPMON MTPOEKTUPOBAHUS (a3 TAHHBIX.

Y006kl MOTYYUTH 3JIEMEHTAPHOE TIPEICTABIICHIE O PaboTe PEJISIIMOHHBIX Oa3 TaHHBIX,
BaKHO TIOHUMATh POJIb KJTIOUEBBIX MTOJIE.

Pensuuonnas 6asa ZaHHBIX OyAET COAEPKATH MHOMKECTBO TabJINUL, aHAJTOTMYHBIX
tabuuiie patient_info (puc. 7). Tabauiisl CBsI3aHbI IPYT € IPYTOM C MTOMOIIBIO
KJIIOUeBbIX ToJTedl. Kak Bl BUUTE HA pUCYHKE, Tabiuia patient_info comepxur
OJIsT, SIBJISTIONUECST TIEPBUYHBIM KJIOUOM U BHEITHUM KJH0ouoM. Kaskgast Tabiuiia
B PEJISIIIMOHHON Gase JaHHBIX J0JIKHA COAEPKATh MEPBUYHBIN KoY. [lepBUYHbIMA
KJII0Y — 3TO YHUKAJbHBIA WACHTU(DUKATOD 3amicy B Tabsuite. [epsuunvlil Koy
KayKJI0H 3aIMCH J0JIKEH ObITh YHUKATbHBIM 1 He I0JIKEH OBbITh HYJIEBBIM (IIyCThIM).
O6paruTe BHUMaHKE Ha 110Jie PatientID B Tabsmie patient_info. [TockosbKy 910
0JIe UCIIOJIb3YeTCs KaK MEePBUYHBIN KJII0Y, Y KaK/I0i 3amnucy B Tabjmile 3HaYeHIe
JQHHOTO I10JISI JOJIKHO ObITh YHUKAIbHO. VIHBIMU CJI0BaMU, HUKAKUE BE 3aIllCU He
MOTYT UMeTb o/IuH 1 TOT ke PatientID.

XoTst epBUYHBIN KoY (B JaHHOM cJiydae PatientID) jo/iKeH ObITh YHUKQJIBHBIM,
APYTUe MOJIsk MOTYT COJIEPKaTh JAHHBIE, TOBTOPSIOIIecs GoJiee YeM B OIHOM 3aIiu-
cu. PacemoTpum mosie PrimaryCareDoctorID. Hampumep, ecim Dr. Waynewright,
ID 106547 (cM. epByIO CTPOKY pHC. 7), JEUUT HECKOJIbKUX MAllMEHTOB 13 Oasbl
JAHHBIX, TO €r0 UM U UIEeHTU(UKATOP MOIYT BCTPEYaThCsd B HECKOJILKUX 3aIIMCAX
TaOJIUILBL.

NMPUMEYAHUE

B pensumnoHHon Base paHHbIX Tabnunubl 4aCTO Ha3bIBAIOT «CBA3SMMY, Tak Kak
OHUK cofepxaTt Habop 3anucen (CTPOK), CBA3AHHbLIX C PA3JIMYHbIMU MONAIMMU
(ctonbuamm). OgHaKko B 3TOM KHMUre Mbl Byfem NCrosb3oBaTh TEPMUH «Tabnmnuay.
Cm. puc. 5 — «OcHoBHas TEPMUHOSIOM NS,

Buewnuii xnou — 310 noJie B tabJiuile, 3HaY€HHE KOTOPOTO COOTBETCTBYET IEP-
BUYHOMY KJIIOUY B JIpyroil Tabuutie. [IpearosoKum, 4To B AOTOJIHEHIE K HAlleil
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tabJnie patient_info B 6ase JaHHBIX CYIIECTBYET elle ofHa Tab/uIa ¢ UMEHEeM
primary_care_doctors, B KOTOPOIi B KaueCcTBe TIEPBUYHOTO KJTIOUA UCITOIB3YETCST TTOJIE
PrimaryCareDoctorID. B Tabmuiie primary_care_doctors crpoka Dr. Waynewright
¢ ID 106547 nosiBuTCst TOIBKO B OiHOM 3aricy. VIMEHHO COBIIaileHIe Pa3IndHbIX
KJIFOUEBBIX TOJIEH B Pa3HBIX TabJIIIaX 00eCIeUrBaeT UCKIUUTETHHO BAKHYIO B3a-
HUMOCBSI3b B PEJISIIIMOHHON Oase MaHHBbIX. Kak mpaBuiio, aTu CBSA3KU 0TOOPaKaTCs
B BUji€e cxemol 6asbl JAHHBIX, TAK/Ke U3BECTHOU KaK OUAZDAMMA <«CYUHOCTD — CBA3b»>
(ERD, Entity Relationship Diagram), KoTopasi CJIy’KUT CBOETO POJia 3CKU30M JIJIsT
6a3bl TAHHDIX.

MEPBUYHbBbIN KJ1IOY
BHELUHUA KJTIOY

l

Pat;entID PatientName Primaryc;reDoctorID PrimaryCareDoctorName | DateOfBirth | Height | Weight | BloodType
92463 | Archibald Kennedy | 106547 Dr. Waynewright 8/24/1976 | 75 310 B-
92425 Dennis McGhee 106474 Dr. Murphy 3/12/1982 | 68 190 B+
92443 Cynthis Owens 106547 Dr. Waynewright 9/30/1955 | 60 104 0+
92478 William Hampton 106437 Dr. Salazar 6/5/1973 73 175 AB-
92392 Hilda Bass 106783 Dr. Dean 6/10/1997 | 68 152 B+
92436 Frankie Stone 106437 Dr. Salazar 5/28/1979 | 68 106 0+
92403 Verna Sullivan 106984 Dr. Conner 7/17/2010 66 125 0+
92398 Merle Doyle 106439 Dr. Frank 1/8/1962 65 143 B-
92442 | Ruth Swanson 106954 Dr. Hines 2/15/1970 | 61 160 0-
92384 | Johnathan Singleton | 106474 Dr. Murphy 6/2/1970 61 232 AB+
92405 | WM Patrick 106439 Dr. Frank 6/11/1955 | 69 196 0+
92376 Mona Norris 106984 Dr. Conner 10/15/1932 | 60 98 B+
92399 Rick Gordon 106366 Dr. Hart 1/25/2002 | 68 149 B+
92408 Don Rivera 106437 Dr. Salazar 712611954 72 185 A-
92389 Sheri Griffin 106211 Dr. Harvey 12/16/1987 | 78 132 AB-
92466 Guillermo Lawrence | 106954 Dr. Hines 2/8/1978 60 219 0+
92310 Felipe Parker 106474 Dr. Murphy 12/10/1998 | 61 165 0-
92413 Brandi Carlson 106399 Dr. Flowers 11/20/2000 | 66 112 B+
92398 Floyd Casey 106783 Dr. Dean 12/14/1986 | 61 203 A-
92439 Patrick Walton 106366 Dr. Hart 8/11/1973 76 189 0+
92421 Vicki Klein 106954 Dr. Hines 11/28/1980 | 65 98 0+
92381 Cathy Harrison 106474 Dr. Murphy 11/16/1946 | 78 203 AB-
92393 Ann Guerrero 106783 Dr. Dean 6/25/1974 61 142 B-
92437 Gustavo Bates 106399 Dr. Flowers 2/25/2001 | 78 165 A-

Puc. 7
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patient_info
& Patientld
Name
lab_orders : Pr?maryCareDoctorld hospitals
—1 PrimaryCareDoctorName
& LabOrderNo DOB 1 & Hospitalld
PatientID = Height HospitalName
PrimaryCareDoctorld == Weight Address
Text = BloodType Capacity
BloodType | Specialties
Laboratoryld ‘ HelicopterAccess
OrderDate primary_care_doctors
UrgencyLevel H e PrimaryCareDoctorld
=21 PrimaryCareDoctorName
EmailAddress
Hospitalld =
YearsInPractice
Cxema «CYLWHOCTb — CBA3b» .
(ERD) LicenseNo.

Puc. 8

[Toka He GecIOKOITeCh, YTO 03HAYAIOT CUMBOJIBI 1 U ». QUeHb CKOPO MbI K HUM
BepHeMCs. A ceifuac pacCMOTPUM CXEMY U ee B3aUMOCBSI3U. B maHHoi cxeme BCero
yeTblpe TaOaUIbl, U TAOJMIIBI CBA3AHbI APYT ¢ APYTOM HOCPEACTBOM OAHOIO WJIK
HEeCKOJIbKUX 001X noJeii. [Toje PatientID — 5T0 MepBUYHbII KIIOY A/ TaG/ MBI
patient_info 1 01HOBpeMEHHO BHEITHUN KJIIOY JIJIS1 TabJIUIIBI lab_orders. Touno tak
JKe 110Jie Hospitalld — MepBUYHBIN KIIOY 1T TaOIUIIbI hospitals, HO 9TO BHEIIHUI
KJIIOY 71151 TabJuibl primary_care_doctors. Ouenb mpocto, npasaa? Jasaiite pac-
CMOTPHUM JIPYTYIO CXEMY.

Cxema Ha puc. 9 onuchiBaer 6asy AaHHBIX IJIs1 06PadOTKU 3aKa30B U JOCTABKU TO-
BapoB kiueHTaM. I 371ech mopa IoroBOPUTh O CUMBOJIAX 1 U w0, KOTOPbIE HAXOIATCS
Ha cxeMe Ha KOHIAX COeIUHUTENbHBIX JUHUNA. ITU CUMBOJIBI OMUCHIBAIOT CBSI3U
Mesxay Tabaunamu. Korma Ha 0JJHOM KOHIlE COeUHUTEIbHON JIMHUM HAXO[UTCS
CUMBOJI 1, @ HA JIPYTOM — CUMBOJI ®, 9TO 03HAYAET CBA3b MEXKY HOJISIMU TaOJIHL
«OJINH-KO-MHOTUM».

Pacemorpum noapobree tabmiy products (puc. 10). B Heii ipeacTaBiieHb! faHHbIe
0 Pa3JMYHBIX TOBAPaX U UX aTpUOyTax.
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Puc. 10

suppliers products order_details orders customers
& Supplierld & Productld 1—l_ & Orderld ! & Orderld J—1 & Customerld
CompanyName ProductName & Productld Customerld CompanyName
ContactName =21 Supplierld UnitPrice =1 Employeeld ContactName
ContactTitle | Categoryld Quantity OrderDate ContactTitle
Address QuantityPerUnit Discount RequiredDate Address
City UnitPrice ShipVia City
Region UnitsInStock Freight Region
PostalCode UnitsOnOrder TS ShipName PostalCode
Country ReorderLevel &£ Employeeld ShipAddress Country
Phone Discontinued LastName ShipCity Phone
Fax FirstName ShipRegion Fax
HomePage Title ShipPostalCode
TiFIeOfCourtesy ShipCountry it
categories Birthdate ] :
HireDate & Shipperld
£ Categoryld Address CompanyName
CategoryName City Phone
Description Region
Picture PostalCode
Country
HomePhone
Extension
Photo
Notes
ReportsTo
Puc. 9
suppliers products
& Supplierld ! & Productld
CompanyName 1 ProductName
ContactName = Supplierld
ContactTitle Categoryld
Address QuantityPerUnit
City UnitPrice
Region UnitsInStock
PostalCode UnitsOnOrder
Country ReorderLevel
Phone Discontinued
Fax
HomePage
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ITosie ProductId — mepBUYHBIN KJII0Y [k 9T0M Tabn1bl (0603HAYE€HO 3HAYKOM KJIIO-
ya). Kaskas sanuch B Tabsuiie Oyer coaepskaTh YHUKaIbHbI HACHTU(DUKAIINOHHBII
HoMep ToBapa. MakTUyeck OCHOBHAS 1eJIb 9TOI TabJIMIbI — KaTaJOIU3UPOBATh
aTpuOyThI Pa3IMYHbIX TOBapOB 0Oasbl JaHHbIX. Temepb gaBaiiTe MpoaHANIU3UPYEM
CBSI3U MKy Tabmuiiamu products u suppliers.

g SUPPLIERS
Supplierld | CompanyName | ContactName ContactTitle Address City etc.
S-101 Van Eck Industries | Bruce Davidson | Vp Operations 2158 Del Dew Drive Temple Hills
S-102 Wright & Gate Co Wilma Joy Supply Chain Supervisor 291 Creekside Lane Ventura
S-103 Olivias Supply Brad Pence Site Manager, Baton Rouge | 4353 Locust View Drive | Baton Rouge
S-104 Cantor Corporation | Orville Bedford | President 2811 West Drive Chicago
S-105 Bellagio Finland Wallace Grim Distributions Superviser 4939 Breezewood Court | Chanute
S-106 Decks Materials John Tuck VP Operations 4529 Counts Lane Lextington
S-107 Lennor Co Rachel Durst Site Manager, Jackson 2216 Rhapsody Street Gainesville

Puc. 11

o PRODUCTS
Productld ProductName Supplierld Categoryld QuantityPerUnit UnitPrice etc.
P001 Welding goggles S102 SA-432 1 $12.99
P002 Welding helmet S102 SA-432 1 $41.49
P003 Stick electrodes S104 WE-214 40 $7.00
P004 Magnetic clamp S101 WE-220 1 $11.86
P005 Heat resistant blanket S104 WE-212 1 $3.73
P006 Work table S105 GE-100 1 $1,386.67
P007 Replacement plates S105 GE-100 1 $396.00
P008 Welding wire S104 WE-214 1 $112.86
P009 Welding coveralls S102 SA-435 1 $60.27
PO10 Welding nozzle S103 WE-214 1 $141.65
PO Gas regulator S106 AU-100 1 $166.25
P012 Welding hoods S102 SA-432 1 $42.37
P013 Spot welding electrode S104 WE-212 1 $2.35
PO14 Plasma cutter S107 PL-100 1 $1,645.91
P015 Plasma cutter cutting tip S107 PL-100 1 $9.27

Puc. 12
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Mexnay tabmunamu suppliers u products CyLIECTBYET CBSI3b «OAUH-KO-MHOTUM»,
OCHOBaHHasg Ha JAaHHBIX M0Jisg SupplierId. B Tabmuile suppliers Kaxjast 3alUCh
OyzeT MMeTh YHUKAJIbHbII MeHTU(MUKAITMOHHBII HOMED /IS KasKI0T0 OCTaBIUKA.
B rab.miie products MOKeT ObITb HECKOJIBKO 3aIIUCEI ¢ OJ[HIM U TeM JKe UAeHTH (K-
KaIlMOHHBIM HOMEPOM ITOCTABIIMKA.

3HAYOK KJTI04Ya, PACIIOJIOKEHHBIN PSZIOM € 1ToJieM SupplierId B tabuuie suppliers,
03HAYaeT, yTo SupplierId — 5TO IEPBUYHBII KII0Y /151 9TOH Tabmuibl B 6ase naHubIX,
6€e3yCII0BHO, MOKET COAEPKATHCS GOJBIIOE KOJIMIECTBO Pa3HbIX TOBAPOB (KasKIbIil
OyzeT MMeTh YHUKAJIbHbII 1AeHTU(MUKALIMOHHBIIA HOMED ), IIOCTYIIAIOIUX OT OJHOIO
HOCTABIIMKA 1 KaTaJOrM3UPOBAHHbIX B Tabsmile products. Barusguure na Tabimity
suppliers, rjie 0/ KeH ObITh TOJILKO OJJH YHUKAJILHBIN eHTH(MUKAIIMOHHBIA HOMED
MTOCTaBIIWKA 7T KaK0H 3aIHCH.

Supplierld

$102
$102
S104
$101
$104
5105
$105
5104
$102
$103
$106
$102
5104
$107
$107

b3 | Supplierld
5101
5102
5103
5104
$-105
5106
$-107

Puc. 13
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NMPUMEYAHUE

[aHHble B none supplierId MOryT NOBTOPSATHCS B HECKOIbKIMX 3anNmUCax B Tabnvue
products, Ho He B Tabnuue suppliers.

JlaBaiiTe mpoaHajIM3MpyeM B3aUMOCBS3b Mesk Ly TabiuiaMu products, order_details

u orders (puc. 14).

products order_details orders
& Productld 1—|_ & Orderld & Orderld
ProductName = & Productld Customerld
Supplierld UnitPrice Employeeld
Categoryld Quantity OrderDate
QuantityPerUnit Discount RequiredDate
UnitPrice ShipVia
UnitsInStock Freight
UnitsOnOrder ShipName
ReorderLevel ShipAddress
Discontinued ShipCity
ShipRegion
ShipPostalCode
ShipCountry

Puc. 14

Tabuuia order_details uMmeer [Ba MepPBUUYHBIX KJI0Ya (0603HAUYEHO 3HAUYKAMU
kjo4yeil). MoxKHO TpaKTOBaTb 9TO KaK COCMABHOU KA0U, TO €CTb JIJI OIIpe/iesIeHuUs
MePBUYHOTO KJTI0Ya MCTIOMB3YIOTCS Ba Wn Gosiee mosist. XOTsT TEXHUYECKH B TTPH-
Mepe 33/1elcTBOBAHO /1Ba KJII0Ya, CTOUT pacCMaTpUBaTh UX KaK €MHbII 9JIeMEeHT —
COOCTBEHHO TIEPBUYHBIH KITIOY.

KomOuHaIis 1aHHbIX B HOJISAX, UCIOJIb3yeMast [t (pOPMUPOBAHKS COCTABHOTO KJIIO-
ya, paboTaeT Kak yHUKaJIbHBIN uaeHTr(UKaTOp JJist 11000 3anucy B Tabauie. Ipyru-
MU CJIOBAMU, €CJIM 3a1UCh OrderId B Tabuuie order_details paBua 101, a ProductId
Toii ske 3armricu — P006, To MBI MOKeM TIPEITOTOXKNTD, YTO HUKAKAs IpyTast 3aMnCh
B TabJiuile He Oy/IeT MeTh TaKy¥o ke KOMOWHAIIMIO TAHHBIX 9THX ABYX moJieil. MoryT
CYIIECTBOBATD OJTHA WJIM HECKOJIBKO JIPYTHX 3aruceii ¢ OrderId, paBubim 101, a Takke
0JTHA MJIN HECKOJIBKO JIPYTUX 3amuceli ¢ ProductId, pasabiMm PO06, HO TOTbKO O/1HA
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samnuch MoxkeT uMeTb 1 101 B kauecTBe cBoero OrderId, u PO06 B kauecTBe cBOEro
ProductId. JTa KOM6I/IHaHI/IH JTaHHBIX pa60TaeT KaK COCTaBHOM KJIIOY, KOToprf/’I, KakK
1 JiE000i1 IEPBUYHBIH KJTF0Y, 00€CTIEUMBAET YHUKATHHDBIH HACHTH(DUKATOP [T KaKI0M
3ammcu B Tabsmite.

COCTABHOW KJ1HOY
|

Orderld Productld UnitPrice Quantity Discount
101 P006 $1,386.67 1 NULL
101 P003 $7.00 3 NULL
101 P005 $3.73 1 10%
102 POT1 $166.23 1 NULL
102 P013 $2.35 1 NULL
103 P014 $1,645.91 1 NULL
104 P001 $12.99 3 NULL
104 P012 $42.37 3 NULL
104 POT1 $166.23 2 10%
104 P003 $7.00 5 NULL
105 P010 $141.65 1 NULL
105 P004 $11.86 3 NULL
105 P003 $7.00 2 NULL
106 P014 $1,645.91 1 NULL

Puc. 15

B cBa31 «0IMH-KO-MHOTMM» CTaHAAPTHBIN TTEPBUYHBIN KJIIOU HAXOAUTCS HA CTOPO-
He «oauHy». Harnpumep, B TabJiie orders Mbl BUIUM, YTO IEPBUYHBIN KJIIOY, [10JIE
OrderlId, MpeOCTaBIIsIeT YHUKAJIbHBIN UJIEHTU(MUKATOP JIs KaXK/0H 3a1ucy B Ta-
ommte. CTopOHa CBSI3U <KO-MHOTHUM>» HAaXOUTCS B TaOIUIE order_details. Kak BbI
JlyMaeTe, ouemy?

JlaBaiiTe paccysxaaTh Jormuecku. MoKHO c/1e7aTh BBIBO/I, YTO POJIb TabnIEL order_
details — mpenocTaBUTh MHGPOPMAIIMIO O PA3JTUYHBIX 3aKa3aHHBIX TOBapax. Takike
JIOILYCTUMO, 4TO 060 TOBap MOKeET ObITh 3aKa3aH HECKOJBKO Pa3 HECKOJIbKUMU
3aKa34yrKaMU IIPU CaMbIX Pa3HbIX 006CTOATENbCTBAX, C paszubiMu 1ieHamu u T. j1. Cire-
JOBATEJbHO, 110J1¢ ProductId HE MOXKET MCIOJIL30BATHCI CaMO II0 cebe B KauecTBe
IIepBUYHOI0 KJIIOYa JIJIs TabJINILBI order_details. KpOMe TOrO, JII0OOH 3aKa3 MOKeT
BKJIIOYATDH B ceOs HECKOJIBKO TOBAPOB, M €CJIM Mbl IPOAHAIU3UPYEM JAPyTHE TIOJI,
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HCIIOJIb3y€eMble B tabuute order_details — UnitPrice, Quantity u Discount, Torza
MBI 4E€TKO ITOIIMEM, 4TO HTH T10JIsl 0003HAYAIOT CBOMCTBA OIIPEIEIEHHOIO TOBAPA, a He
3aKka3 B 1ejoM. Takke nosie OrderId He MOXKET UCIOAB30BATHCS CaMO 110 cebe B Ka-
4eCcTBe IIEPBUYHOIO KJio4a I TabJINILBI order_details. Perenne cocTOUT B TOM,
yTO0OBI 00BEAMHNUT ProductId v OrderId B COCTABHON KJIIOY, TEM CAMBIM rapaHTupys,
UTO JaHHbIE, COMEPIKAIINECS B CTOMOMAxX UnitPrice, Quantity u Discount, 6yayT
COOTBETCTBOBATH YHUKAJIBLHOMY U OIIPEIECICHHOMY 3aKa3y M YHUKAJIbHOMY U OIIpe-
JIeJIEHHOMY TOBapy B 9TOM 3aKa3e.

Tunbl paHHbIX

Panee B 27011 T71aBE MBI ONTICHIBAIN KOHIIETIINIO METAITAHHBIX, KOTOPbIE IPEACTABIIS-
10T co60i leTanbHy10 nHbopMaIuio 060 Beex 06bekTax cucteMbl. [1pu pazpaboTke
Gasbl IAHHBIX C UCTIOMb30BaHreM SQ L /11 KaxK/I0T0 UCIIOIB3YEMOTO CTOJIOIA IOJIKEH
ObITh HA3HAYEH OTPENETCHHBIN mun danuvix. TUIIbI JAHHBIX MOIYT HE3HAYMTEIBHO
OTJINYATHCA B 3aBUCUMOCTH OT UCIoyb3yeMoii Bepcun SQL. OHako, Kak TpaBuUIIo,
y Bac Oy/IyT YKUCIOBbIE, CHMBOJIbHBIE MJIM TEKCTOBBIE TUIIBI JAHHDBIX, /[aTa 1 BPEMS,
a Tak:Ke JJOTHUeCKUe 3HaYeHusI. PaccMOTPUM Kak/IbIi M3 HUX.

Yucnosbie TUNbI AaHHbIX

B coctaB 4ncI0OBBIX TaHHBIX BXOJSAT 1EJOUYNCIEHHBIE TaHHBIE, KOTOPBIE CIyKaT
1Tt 0TOOpaskeHus 1eqbix unces. OGbIYHO, KOTIa UCIOJIb3YeTCs [eJTOUNCIeHHbII
THUII JIaHHBIX, OH UMeET OrpaHUYeHUs Ha JIMHY. HamomMHuM, 4To n3o0paskeHHast
Ha puc. 7 Tabinia cojeprkaia cegerns o nauenTax. s cronbua Weight (Bec)
Pa3yMHO UCIIOJIb30BATh IEJOYUCAECHHBIN TUI JAHHBIX C OrPAaHUYEHUEM JI0 TPEX
nudp. [Houemy?

1. BrmosiHe OCTATOYHO OKPYTJAUTH 3HAYEHIE B GOJIBIIYIO U MEHBITYIO CTOPOHY 710
GmKaiiiero 3HaueHns (HyHTa UIH KUTOTPAMMA 1 He UCTTOb30BATh IeCITUIHBIE
3HAKIL.

2. Bpsin m Ham mionago6utces Gosee Tpex 1Mudp s yKazaHusa 3HAYCHUS Beca
B (hyHTaX.

Korza nenoynciennble JanHble He MOAXO0AAT U BOSHUKAET HeoOXOANMOCTD B OoJee
TOYHOM YHMCJIOBOM (hopMaTe, Mbl MOKEM MCITOJIb30BATh (hOPMAT YHCEJI € TIJIaBaI0-
meil sanaToil. Kak u 1eouncieHnble JaHHble, OHU MOTYT OBITh OrpaHUYEHbI 110
JUTHHE.



Tunbl gaHHbIX 33

YUNCNOBbLIE AAHHbIE
Llenbie uucna Yucna c nnaBawowen 3anaTon*
5 30,5
6176 14,65
47261 5,634
531 365,1
90 0,437
1 15347,45
Puc. 16
NMPUMEYAHUE

[ns TnoB gaHHbIX, gonyckatoLmx bonee gnnHHblE AranasoHsl Undp, CUMBO-
NoB UT. 4., TpebyeTtcs bonblunit obbem namsTu B bantax. SQL Takke gonyckaet
AeHeXHble (GMHAHCOoBbIE) TUMbI AaHHbIX.

CuMBONbHbBIE, NN TEKCTOBbIE, TUMbI AaHHbIX

CuMBOJTbHBIE, WJIW TEKCTOBBIE, TUTIBI TAHHBIX (ellle UX HAa3bIBAIOT «CTPOKOBBIEY )
MOTYT XPaHUTb CTPOKH CUMBOJIOB KaK (PUKCUPOBAHHOM, TAK 1 TIePeMeHHOU JITTIHBI.
Hanpumep, ecsin oauH U3 cTOJIOIOB Balei 6asbl JaHHBIX COAEPKUT CTaHIAPTHbIE
IIecTU3HAYHbIE TTOUTOBBIE MH/IEKCHI KaHna bl (KOTOPbIe BKIIOYAIOT KaK UM P, TAK
u GYKBBL), TO BaM HEOOXOAMMO UCIIOJIb30BaTh CUMBOJIbHBIN, MU TEKCTOBbIIA, THII
JIAHHBIX CO CTPOKON (DMKCUPOBAHHOW JIIMHBI U3 MECTU CUMBOJIOB. EcJi BbI CO3-
JaBaau cToa0el] sl XpaHeH!s UMeHU Win (paMUuIny KIMeHTa, BaM HeoOXO0IIMO
HUCIIO0JIb30BAaTh CTPOKY MEePEMEHHON JJINHBI ¢ OTPAHUYEHNUEM 110 MaKCUMaJbHON
1 MUHUMAJIbHOU JIJINHE.

* B aHIIOA3BIYHBIX CTPaHAX IeJIast YacTh OT/AENsIeTCst OT APOoOHOIT TOUKOiA, a B Poccuun — 3a-
nsaToit. — Ipumeu. peo.
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CUMBOJIbHbIE, WJ1X TEKCTOBBbBIE, AAHHbIE

CanadianZipCode FirstName LastName
L4K8R3 Ronald Dalton
VOSON2 Clara Abramson
H7L9NO Joseph Scalia
L3MOL7 Benjamin Dreadnaught
E6K5TS8 Harold Mercedes
E7K3C5 James Rockefeller
Puc. 17
NMPUMEYAHUE

B paccmoTpeHHbIX paHee nprmMepax MCnob3oBasMCb OTHOCUTENIBHO KOPOTKMNE
TEKCTOBbIE aHHbIe, TakMe Kak MMeHa v agpec. MHorune 6asbl faHHbIX copep>aT
TEKCTOBbIE MOJIfl, MO3BOJIAOLLME XPAaHUTL rOpasfo bonee ANMHHbIE CTPOKN TEK-
cTa. HekoTopbie cTpykTypbl 6a3 fLaHHbIX MO3BONAOT KaTanorm3nposaTs MHOro-

CTPaHW4YHble TEKCTbI NN faXe LeJible KHUrn.

[lata v BpeMsa

[laTta u BpeMd — 3TH JJaHHbIE BaKHBI BO MHOTHUX cirydagax. SQL npessaraer 1mosb3o-
BareJsigM passinunbie hopmaTel 1aThl 1 BpeMenn: YYYY-MM-DD (ITTT-MM-/1/1),
YYYY-MM-DD HH:MI:SS (ITTT-MM-A 1 Y4:MU:CC), YY-MM-DD (IT-MM-
JI/T). Boi takske MoxkeTe 0T(hOPMATHPOBATE CTOJIOEI] TAK, YTOOBI OH COEPIKAT TOTIBKO
ToJl, B 4eThIpeX- Win AByx3HauHoM dopmare. Hanpuwmep, 2019 uinum npocto 19. Ha
puc. 18 nokaszan rnpumMep MCI0JAb30BaAHUS JAHHBIX JIAThl U BPEMEHU.

NMPUMEYAHUE

B SQL dopmatbl fatsl/BpemeHn cogepxat BCTPOEHHbIE YMCIOBbIE 3HAYEHNS,
nossonsowme base faHHbIx 0bpabaTbiBaTh 3aNpPOChI, TAE B Ka4eCTBE YCII0BUS
3afaH nHTepBas BpeMeru. Hanprmep, ecnm Bbl XOTUTE y3HaTb, CKOJIBKO KIIMEHTOB
npuobpenu onpegenerHbii Toap B nepuog c 1 oktabpsa 2020 . no 31 pekabps
2020 r., To c nomouybto SQL Bbl cMOXeTe creHeprpoBaTh U OTCOPTMPOBATL 3TU

OaHHble.
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OATA U BPEMS

DateOfBirth | CreditCardExpiration TimeOfDelivery

01/25/1977 08/2023 2019-04-21 08:25:55
09/30/2003 05/2025 2020-12-05 13:30:15
08/15/1999 01/2023 2020-05-10 22:20:36
02/25/1962 11/2022 2019-01-17 10:20:01
09/12/1998 05/2026 2021-06-29 15:21:59
11/03/1959 03/2023 2022-09-03 16:42:26

Puc. 18

Jlornyeckuu TMn AaHHbIX

Jlozuueckue 3nauenus — 910 JaHHbIE, TpUHUMalone 3HadeHus True (IIpaBma)
i False (Jloxkb). Harpumep, eci Bbl OTBeYaeTe 3a CEKPETHYIO ONEPAIUIO JJIst
PaBUTENbCTBA MU YaCTHOTO JIUIIA, BBl MOKETE UCIIOJIb30BaTh 6as3y AAHHBIX IJIs
OTCJIEKMBAHKS YPOBHS J0IyCKa COTPYAHIKOB. Eciin BaM HeoOX0AMMO HAlTH CIIHU-
COK COTPYAHUKOB ¢ gomyckamu A, B u D, Ho He ob6s3aresnpto C, TO UCIIOJIb30BaHUE
JIOTUYECKOTO aHA/N3a AHHBIX MOKET 3HAUUTENbHO YIIPOCTUTS T1poliecc. Ha puc. 19
MTOKA3aH TIPUMEP UCTIOMb30BaHUS TOTHYECKNUX TaHHbIX.

JIOTMYECKUE AAHHbBIE

ClearedForTakeOff InDefault ConvictedFelon
True False False
False True False
False False False
True True True
False True False

Puc. 19
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NMPUMEYAHUE

B pasHbix Bepcuax SQOL — pasHbie cnnckn pacno3HaBaeMbix TUMOB AaHHbIX. He-
koTopble Bepcuun SQL, Takne kak SQL Server n MySQL (onuncaHbl fanee B aTon
rnaBe), He JaloT MNOJIb30BATESIO BO3MOXHOCTM MPUCBOUTL AaHHbIM TN Boolean.
BmecTo 3Toro oHv npefocTaBaaioT TUM AaHHbIX Bit, KOTOPbLIN MOXET ObITh 1erko
npeobpasosaH B lornyeckmit opmar.

CucteMbl ynpaBneHuA pensauuoHHbIMU
6a3aMu gaHHbIX

SQL npumeHsieTcst B 1[eJIOM Psijie TIPOrPAMMHBIX TTaKETOB, M3BECTHBIX KaK Pepsyuor -
Hole cucmemvl ynpasienust 6azamu oanmoix (PCYB/[). DT cucTeMbl yIIPOIIAIOT IIPH-
Mmenenne SQL, Kora moIb30BaTeN b TA€T KOMAH/IBI U 33/[a€T BOIPOCHI Ha3e JaHHBIX.
Haub6ousee pacupocrpanennbie CYB/l — ato Oracle Database, Microsoft SQL Server,
MySQL, IBM Db2 u SQLite.

Mys& %the

SQLServer ORACLE F’ostgreSQl_

Puc. 20

NMPUMEYAHUE

MporpammHoe obecneuerre PCYB/] yacto HasbiBatoT 6a3on fAaHHbIX. DTO He
coBceM BepHo. lpaBunbHee ckasats, 4to PCYB[] npepoctaBnser nHtepdeiic
(obbiyHO nsBecTHbIN Kak SQL-Opaysep) Ana B3avMOAENCTBUS NOMb3oBaTENS
C [aHHbIMU, XpaHaLLMMUCS B Base AaHHbIX.

Hexoropsie PCY B/l nsHauanbHO TIpeaicTaBieHbl B TpahuieckoM BUjE, ApyTue —
B TekctoBOM. PCYB/I Takske paznnyaior mo noaxoay k SQL. Panee B 9701 ry1aBe Mbl
yiKe YIOMUHAIHM 00 OHOI TaKoit aHOMasInu Tipu 00paboTKe JIOTHUECKUX JTAHHBIX.
PCYB/I neiicTBUTEIHHO PA3IHYAOTCS 10 CHOCO0Y TpecTaBIeHUsT HHDOpMaIiy
6asbl JJAHHBIX.

Tor dakr, uro Mer coobiaem PCYB/I, kakyio nHOOPMALUIO HaM IPEAOCTABIIAT,
omnpenensietT SQL Kak eKIapaTUBHBIN S3bIK TPOrPAMMUPOBAHUSA. ITO OTIUYAET €T0
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OT TaKUX SI3bIKOB IporpamMmmupoBanusi, Kak C++, Java u 1. 1. Ouu siBsistioTcst 6oJiee
IPOIIEYPHBIMU, TAK KaK C X TOMOII[IO IIPOrPAMMa CO3/IAeTCsI OT HAYaIa /10 KOHIA
(pactipeziensieTcst MaMsaTh, B TOM YUCJIE JIJIS CYIIECTBYIONINX CIPABOYHBIX (haliioB,
uT. 11.). B caydae SQL Bce paciipe/iesieHue naMsATh U JAPYTHe TeWCTBUS BBITOTHSAIOTCS
PCYBU.

Onepatop SELECT

Kak BoI yoxe 3HaeTe, SQL — 3T0 43bIK CTPYKTYPUPOBAHHBIX 3aIIPOCOB, U B T€UECHUE
HECKOJIbKUX JIECSTUIETHH OH C(DOPMUPOBAJI CTAHAAPT B3AUMOJIEHCTBUS C PEJISIITUOH-
HBIME GazaMu ITaHHBIX. SELECT — camast pacripoctpaHerHas komatga SQL. Mbr 6yem
¢ Heii paGoTathb B riaBe 4 1 ajiee — 10 KoHIa KHuru. SQL-3ampoc 00bIYHO COCTOUT U3
oriepaTopa SELECT B coueTaHuu ¢ APyruMu oriepaTopamu SQL 1 cChLIOK HA JIAaHHbIE,
yuacTBylolue B 3anpoce. Kak v B ciryyae ¢ ApyruMu si3biIKaMu IIPOTPaMMUPOBAHIS,
IpaBUJIbHAS [OCIEA0BATEIBHOCTD 1 BBIOOD onepaTopos SQL BasKHbI AJIs CO3MaHUS
3a1poca, KOTOPbIii Oy/1eT IIpaBuIbHO HHTEPIpeTupoBaH 6paysepoM SQL. dta crporo
3a/laHHasT CTPYKTYPa Ha3bIBAETCST CUHIMAKCUCOM 3ATIPOCA.

B crenyroriem npuMepe MbI YBUJIUM, 4TO CHHTAKCHC 3aITPOCA HECKOJIBKO OTIMYAETCS
B pasanuHbIX peannsaiusax PCYDB/I. 9To aBa o4eHb MPOCTHIX 3amIpoca, KOTOPHIE
[0 CYTH JeJIalOT OAHO U TO ke (BO3BPAILAOT IIePBbIe IeCATh 3alnceil u3 Tab/Iibl
products), HO c(HOPMYJTUPOBAHBI OHU HEMHOTO TIO-Pa3HOMY.

B SQL Server Heo6X0IMMO BBECTH CJIELYIOIIEE:

SELECT TOP 10 *
FROM
products;

B MySQL 570 6yzieT BHITJIAAETD CIEAYIONNM 06pasoM:

SELECT *

FROM
products

LIMIT 10;

Ecom 6b1 MbI cpopmynposau 3anpoc B MySQL tak, kak B ipumepe 1iist SQL Server,
6paysep SQL Bbias Obl cunmakcuueckyio owudKy u 3apoc He Ol Obl BBHITIOJHEH.
EnuncTBeHHOE pasimune MeXKay aTUMU IBYMs peanmsarusiMu SQL 3akirodaercst
B TOM, KaKUM 06pa3oM Mbl yKasbiBaeM Opaysepy SQL orpaHuyuTh HALIK PE3YIIBTaThI
JIeCSITHIO TIEPBBIMU 3aMUCSIMU. B 0CTamIbHOM 3aITPOCHI OJIMHAKOBBL. Pa3inyus MeskLy
PCYB/I 0661410 BecbMa He3HAYMTENbHBI. EC/IU BHIpasKaTh B IPOIEHTAX, TO 9TH Pas-
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suust coctansior meree 10%. [Tpoctbie sexkaapatusibie puHimib SQL paborator
B 6oubiiiacTBe PCYB/I. CiieioBaresibHO, ecyivt Bbi Oyiete u3ydars 6a3oByIo JJOTHKY
SQL B pamkax kaxoii-in6o onpeaenernoit PCYB/I, To Bb cMoKeTe OBICTPO ajiar-
TUPOBaTh cBoM 3HaHus ocHOB SQL k s060ii apyroit PCYB/I.

3anpochbl, onepaTopbl, yCN0BUA
U KNioYyeBble CNoBa

Eciu panee BbI yike paboranu ¢ SQL, Bbl, BOSMOKHO, BCTPEYAJIMCh ¢ TEPMUHAMMU
«3aIpoC», <OMEPATOPY, «YCIOBHE» U «KJII0YEBOE CJI0BO». SELECT — 3TO CITeIUaIbHOE
kiIoueBoe cs10BO B SQL, Takske ero Ha3bIBAIOT O1IepaTopoM SELECT, ycioBuem SELECT
WM 3arpocoM SELECT. Tak B ueMm ke pasuuna? JlaBaiite aBuratbcs oT HauboJiee
HIMPOKOTO TOJIKOBaHUS K HoJiee Y3KOMY.

3anpoc — 310 HABOP KOMAH/I, KOTOPBIiT BO3BpaIaeT MHHOPMATINIO U3 Has3bl TAHHBIX
B BUJIE 3allicell. 3alPOC MOKET COCTOSATh M3 HECKOJIbKUX onepaTopos SQL (OyayT
paccmotpeHs B riaBe 8 B hopme nozgzanpocos). Onepamop SQL — 310 BBITIOTHSIE-
mbiii PCYB/I s060ii moiryctiuMblii (pparMeHT Kozga. PaceMoTpeHHble IpuMepsl Koz
SBJIIOTCS Kak fieiicTBuTeIbHbIMU OTiepaTopaMur SQ L (mockosbry CY B/l mosBossier
UX BBIIOJIHATH), TaK 1 3a1ipocaMi (II0CKOJIbKY OHU BO3BpalaioT Habop 3armceii).
Yenosue — 310 yacTb 3anpoca, cojiepiKaiias mo KpaiiHel Mepe OIHO KJII04eBOe CJI0BO
U COOTBETCTBYIOIIYI0 HH(MOPMAIHIO, KOTOpast Oy/IET UCTI0JIb30BATHCS BMECTE C ITUM
KJTIOYEBBIM CTOBOM (B ITAHHOM CJIy4Yae CCHIIKH Ha MOJIST U TaOJIHIIBI ).

SELECT
InvoiceDate
— Yc SELECT —— 55175
nosue B}ll%ngAc.idr'ess | nons

3 BillingCity
g Total
o —
o
< ~ Ycnosne FROM —— FROM ) .
& invoices —_ —— TABJIULA
c
o

| Ycnosue ORDERBY — ORDER BY

Total;

Puc. 21



Beegenue B SQLite 39

Cnosa, nanucannsle 3SAIJTABHBIMIU 6yksamu, — kimiouesble ciaosa SQL.

Kax mokazano Ha puc. 21, oneparop SQL MoxKeT cOCTOSITh M3 MHOKECTBA YCIOBUH,
KaK/I0€ M3 KOTOPBIX COJEPIKUT M0 KpallHell Mepe OJIHO KJII0YeBOe CJIOBO, a TaKKe
CCBLJIKU HA MOJIS U TabJIMIIBL.

NMPUMEYAHUE

Ha puc. 21 nokasaH npumep ncnonbsoBaHus onepatopa SOL n nonHoro 3anpoca.
3anpoc MoXeT cofep>KaTb HECKOJIBKO YCIIOBUM, KaXKA0€ U3 KOTOPbIX HaYMHaeTCs
C KJItO4EBOrO CJI0Ba.

Beegenue B SQLite

Tereps, Kor/ia Bl yyKe 3HAKOMBI ¢ OCHOBAMU apXUTEKTYPbI 6asbl JAHHBIX U CITOCO-
GaMU B3aMMOJEHCTBUS ¢ HEll, laBaiiTe TiepeiiieM K MpakTHKe PEleHHs PeaJbHbIX
3azau. CymectByiort pazsnunblie Bepcuu PCYB/I. Ham kaxercs HeahhekTUBHBIM
pacckasbiBaTh 0 GYHKIUAX TpUMeHUTebHO K Kaxkoit PCYDB/l B oTnenbHoCTH.
B kauecrse crangapraoii PCYB/I nua atoil kHuru Mol BeiOpaau SQLite, koTo-
pyIo cyuTaeM MMeloliell MPakTUYecKyIio eHHOCTb U TOCTYITHOH 711 HOBUYKOB.
SQLite — aT0 TPOrpaMMHBII TPOYKT C OTKPBITBIM UCXOIHBIM KOJIOM, TI03TOMY OH
JOCTyIIeH it uctosib3oBanus. [Ipumepno 99% usyuennoro marepuasia, Kacaiorie-
rocst SQLite, npumenumo k doabiuncTy aApyrux PCYB/I. Kpome Toro, SQLite
cunTaeTcs OAHON u3 HanboJee IMUPOKO Ucoib3yeMbix cuctem PCYB/I B mupe.
OHa npuMeHsieTCst B KOMITbIOTEPaX, MOOUJIBHBIX YCTPOMCTBAX U ke aBTOMOOM-
asix [9]. Bosiee moapobHy0 MHGOPMAIINIO MOKHO HAUTH Ha caiiTe: https://www.
sqlite.org/index.html.

" Apple =" Microsoft
Google  I:\VAdobe <2 Dropbox
INTUIT  BOSCH facebook.

HekoTopble n3BecTHble kKomnaHmy, paboTatowne ¢ SQLite.

Puc. 22
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NMPUMEYAHUE

OkoHyaHue Lite («nerkuiny, «obneryeHHbin») He OTHOCUTCH K BO3MOXHOCTAM
LaHHOro nporpaMMHoro obecrneyeHus, a ckopee K ero HacTponke, agMnHM-
CTPaTMBHbBIM Hak/a4HbIM PACXOAaM M NCMOMb30BaHNIO PECYPCOB.

PesioMe

Tabuita — 9TO ABYMEPHAs CeTKA CTPOK U CTOJIOLOB, COAEPIKAIIAs JAaHHEIE.

ﬂaHHble MOTYyT OBITh IpeacCTaBJA€HbI B BUE MHOKECTBA Pa3JINMYHbIX THUIIOB, Ha-
IIpUMeEp CTPOK, YUCeJI NJIN CIIEIIMaJIbHbIX CUMBOJIOB.

MertaaHHble OTIMCHIBAIOT XapakTep 1 (hopMaT AaHHBIX, BKIOYast MUTHIMAJIbHYIO/
MaKCHUMAJIbHYIO JUTHHY CTPOKHU WJIH JIOTTY CTUMBIE YHCJIa, OYKBbI UJIH CIIEITHATBHbIE
CHUMBOJIBI.

Pensaunonnsie 6asbl JaHHBIX MOTYT CcOJepsKaTh MHOKecTBO Tabsuil. Kaxmas
TabJIMIa B PEJISILIMOHHOI Gase JAHHBIX COMEP/KUT HEPBUYHbII KJIF0Y, CITy KAl
VHUKaJIbHBIM UACHTH(MUKATOPOM JIJIsT TAOJIHIIBL.

Buemnuii k104 — 310 ¢ToI6e1] M KOMOMHALM CTOIOI0B B TAOINIE, 3HAUEH IS
KOTOPBIX COOTBETCTBYIOT IIEPBUYHOMY KJIIOUY B APYroii Tab/IuiIe.

BsaumocBsi3b MesKLy TaOJUIIaMU U UX IIEPBUYHBIMU U BHEIIHUMU KJII0YaMK Ha-
3BIBAETCS CXeMOM Ga3bl JAHHBIX ¥ MOKET ObITh U300paskeHa ¢ IIOMOIIBIO CXEMbI
«cymHOCTh — cBsA3b» (ERD).

Cy1iecTByeT MHOKECTBO PA3JTMUHBIX PEJISIIIUOHHBIX CUCTEM YIIPaBIeHMst bazaMu
nannbix (PCYB/), manpumep Oracle Database, Microsoft SQL Server, MvSQL,
IBM Db2 u SQLite. XoTs1 OHU BO MHOTOM OTJIMYAIOTCSI, BCE OHU B Ka4eCTBE OC-
HOBBI UCTIOJTB3YIOT S3BIK CTPYKTYPHUPOBAHHBIX 3aIIPOCOB.

SELECT — a0 HauboJiee pacrpocTpanerHas komana SQL.

Omneparopsl SQL MoryT cozepKaTh HECKOJIBKO YCJIOBUI € MCIOTb30BAHUEM
pasubIx onepatopoB SQL.

B aToit kaure Ml B3sisin 32 ocHoBy SQLite. OiHaKO Bce TIOJIyYeHHbIe HABBIKA
MO>KHO JIETKO MCTI0JIb30BaTh Ha Apyrux miardopmax PCYB/I.
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UHcTpyMeHTbl M cTpaTerun SOL

KpaTkoe cogepiaHue

v Hactpoiika cpeabl SQL
v" basa paHHbIx sTunes
v" bpaysep b1 ana SQLite
v/ CaMonpoBepKa

v" Crpaterum obyueHus SOL

Mbr yske TOBOPHIIM O TOM, U4TO TaKOE PElANHOHHAA 6as3a JAaHHBIX, KAKUM 06pasoM
JaHHbIe CTPYKTYpUpyloTcd BHyTpH b/l 1 kak ucnosnb3yercs pesiaiuontas cucteMa
yrpasienus 6azamu ganubix (PCYB/I) ast ussnedenns nadopmaimn (II0CpeacTBOM
HAITMCAHUS 3aITPOCOB) U MOJYYEHUS HEOOXOAMMBIX Pe3yIbTaToB. Terepn, KOT/a Mbl
paccMOTpesI OCHOBHBIE TIPUHITUIIBI ¥ TEPMUHOJIOTUIO, HEOOXOIMMO HACTPOUTH Pa-
6ouyio cpery SQL, 4T0ObBI TOTPEHUPOBATHCS B HAIMCAHUU 3aIIPOCOB. B 3101l riiase
BAaC JKIAYT MPAKTUYECKUE 3a/[aHUS 1 BOTIPOCHI JIJIS CAMOIIPOBEPKH.

Bba3a gaHHbIX sTunes

ITpencraBsre, YTO BbI HEJABHO YCTPOUIUCH Ha PaOOTy B KOMIIAHKIO, KOTOPas CIIeIa”
JIN3UPYETCS HA PO3HUYHON OHJIAWH-TIPOJIaske MY3BIKU, HA JIOJIKHOCTD aHATUTHKA
narabix SQL. Bamra 1esib — aHanm3 aHHBIX O MPOAaskax. Bam mpemocTaBieH 1o-
cryt K 6ase gaHHBIX KoMIaHuu. MI3BecTHO, uTO B/l COMEPKUT CBEACHUS O TOBape
(B IaHHOM cJTydae TeCHH 1 aibOOMBI), THYHYI0 MHMOPMAIIUIO O KIWEHTaX, 3allUCH
0 COTPYZHWKAX U JAHHBIE O MPOJaKax. PYKOBOJICTBO jKesaeT 3HATh, COMEPIKAT JIN
nanubie B BJI sTunes kakyo-au60 noje3Hyo nHGOPMAIHIO 0 TPoJakaX U 1eMorpa-
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(bUvecKnX XapaKTEPUCTUKAX KIUEHTOB U CYIIECTBYIOT JIU CIIOCOOBI YIYUIIUTD UK
PaCIIMPUTH YCIYTH KOMIIAaHUU. BaM HE06X0AMMO MpoaHaIn3upoBaTh 6a3y JaHHbIX
KOMITAHWH ¥ TIPEJICTABUTH PYKOBOJICTRY JII0OYIO HaiiieHnHyto nHhopMaruio. Be Gyzere
BBITIOJTHATH aHAIN3 ¢ moMotbio SQL. /7151 5Toro Bam HeoOXOIMMO 3aTrPY3UTh KOTTHIO
6a3pl maHHbIX sTunes Ha CBOW KOMITBIOTEP.

3ATPY3KA

3arpysuTte 6a3y aaHHbIX KomnaHum sTunes

[anee B aToM KHUre Mbl Byaem ncnosib3osaTb yuebHyto 6a3y gaHHbIx sTunes. basa
AaHHbix sTunes, a Takxxe gpyrue becnnatHble LndpPOBbIE MaTepuasbl Ha canTe
www.clydebankmedia.com/programming-tech-vault*. He otkpbisaitte sTunes
cpa3y nocne 3arpy3sku. Coxpanute B[l Ha cBoem komnbtoTepe.

bpaysep 6a3bl gaHHbIxX gna SQLite

B konite riraBbr 1 MbI yike roBopuiin, uto OyaeMm paborats ¢ PCYB/I o HasBanueMm
SQLite — mpousnocutcs kak «SQL maitts. Xots SQLite siBsigeTcd KOHKpETHOH CH-
CTeMOM YIIPaBJIeHNsI, UJIK IIPOTOKOJIOM, /IS HAILel JeMOHCTPALMOHHON 0a3bl JaHHBIX,
HaM B JIIOOGOM cJrydae HeobXOANMO 3arpy3uTh clieluaibHoe nmpuioskenune (Gpaysep
SQL) pig «apocMoTpa» Hamrell 6asbl JaHHBIX, TOYHO TaK e Kak BeO-Opaysep uc-
MOJIb3YETCS /IS YTeHUs cTpaHull B untepHere. SQLite mocTasisieTcss B KOMILIEKTE
¢ DB Browser. 910 yi00HBII BU3yalbHbIil HHCTPYMEHT ¢ OTKPBITHIM MCXOAHbBIM
KOJIOM; OH WCITOJIB3YETCS /IS CO3/IAHMUST, TTPOEKTUPOBAHUS U PEAKTHPOBaHUsS 6a3
JaHHBIX, coBMecTUMBIX ¢ SQLite. DB Browser nmpennazHavex /sl MoJb30Baresien
1 pa3zpaboTYNKOB, KOTOPbIE CO3At0T Oa3bl JAHHBIX, OCYIIECTBIISIOT MTOUCK U PeaK-
TUPYIOT JIaHHDIE.

YctaHoBKa 6pay3epa 6a3bl gaHHbIx ana SQLite

Yro6sr ycranosuth DB Browser, nepeiiaure 1o ccoblike www.clydebankmedia.com/
programming-tech-vault. Bbl yBrIuTE HECKOIBKO CCBIJIOK /IJIs 3aTPY3KHU, ITPEIHAZHAYEH-
HBIX JIJIST PA3HBIX OMEPAIIMOHHBIX crcTeM. O6s3aTeIbHO BRIOEPUTE COOTBETCTBYIONLYIO
onepaironuyio cucremy (32- uim 64-6uraas Windows, Mac OS, Linux u t. 1.). ITocie
3arpy3Kd HY;KHOTO TUCTPUOYTHBA YCTAHOBUTE MPUIOKEHHE.

* Jlns noctyna K (aiisaM, HAKMUTE Ha 3HAYOK «+» psijioM ¢ SQL QuickStart Guide.
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Kak npoBeputb cBoM 3HaHUA B SAL

Jlyuriee o6yderie — 910 TpakTHKa. KpoMe TprMepoB 13 1eMOHCTPATIMOHHO 6a3bl
JAHHBIX B CJAEAYIONNX TJIaBaX ATOW KHUTH MPEICTABJICHBI JBA THIIA MPAKTUYECKUX
3aaHWH /1711 CaMOIIPOBEPKU. YIIPaKHEHM B pasfenax «lIpaxkTtmueckue samanms»
TIO3BOJIAT BaM MOMPo6oBaTh cebsl B Iese cpasy Mocie U3ydeHst MaTepruaa. ITo mpo-
cro. Emite o THIT 3aanuit — aHaIM3 TAHHBIX. ITH YIPasKHEHUsT 6oJee CI0KHBIE,
U BaM MIPU/IETCS BCIOMHUTB MTPE/IbIIYTIHeE rIaBbl. [Topo6HbIe PerieHns TTst KasKI0ro
KOHTPOJIbHOTO 3a/laHN4 Bbl HaliJieTe B IPUJIOKEHUH 1.

CTpaTEFMM ycnexa

[Ipesk/ie yeM MbI 3aITyCTHM HAIIIe TPOrPAMMHOE 00ecTiedeHne U OTKPoeM 6as3y TaHHbIX
sTunes, st xoTeJt ObI IaATh HECKOJIBKO COBETOB KaK HOBUYKAM, TaK U 9KcriepTam. 5 mpe-
MO/IaBATEJb € OOJIBIIIMM OIBITOM, TIO3TOMY ITPU3BIBAI0 BAC CJIEI0BATH MOUM COBETAM:
9TO 3HAYUTEJILHO ITOBLICUT BAlIU IIIAHCHI HA yCIIeX.

MuwuTte KaxKabi NnpuMep Koaa BpY4HYIO

Ecsin BBI iMeeTe T0CTYT K 37IEKTPOHHOM BePCUY KHUTH, He KOMTUPYITE U He BCTaBJISI-
Te IPUMePBI Ko1oB B Gpaysep SQL! 310 0cobeHHO KacaeTcs TeX, KTO ellle He 13y Jall
SQL. { kaTeropudyecky MpOTUB TOTO, YTOOBI TIPY U3YUEHUH S3BIKA TTPOTPAMMEPO-
BaHUSI KOMMMPOBAJIH CyIIEeCTBYONe TpUMeph! Koma nian ynpakaerus B PCYB/I,
a 3aTeM aHAIM3UPOBAJIN UX UCTIOTHEHUe. [Ipn KormmpoBaHy 1 BCTaBKe CJIOKHO 3a-
HOMHUTb CUHTAKCHUC U opdorpaduio, I03TOMY MUIIUTE 3AIIPOCHI CAMOCTOSITENIBHO.
ITpu BcTaBKe KOMA U3 JAPYTUX HCTOYHUKOB MOTYT BO3HUKATDH OMUOKY (hopMaTupo-
BaHUsI, KOTOPBIE TPYHO OOHAPYKUTh. Harpumep, Halnune KaBbIYeK, BCTABJIEHHDBIX
U3 TEKCTOBOTO Tpoieccopa tutia Word, 4acTo BhI3bIBAET CHHTAKCUIECKYIO OMIHOKY,
MOCKOJIBbKY Opaysep B/l He MHTEPIPETUPYET STU CUMBOJIBI KaK OINHAPHbIE KABBIYKH.
OmmubKM, KOTOPbIE MBI JIEJIAeM, TaK JKe 3HAUNMBbI, KaK ¥ HAIIH AOCTKeHus, Ecou npu
BbITIOJTHEHIH otteparopa SQL BO3HUKAET CHHTAKCHYECKast ONTOKa, MHOT/A MPOTIe
VIATUTD BeCh 3aITPOC 1 HAMIHCATD €T0 3aHOBO.

Mpeobpa3oBaHme BONPOCOB Ha eCTECTBEHHOM A3bIKe
B 3anpocbl SQL

CocTaBJisist 3a1poc, OCTapaiTech MOJIYYUTh OTBET Ha peasibHbIN Bopoc. Bmecro:
«CKOJIbKO 3amuceil B TabanIie KITneHToB?» crpocute: « CKOJIBKO y HAC KJIMEHTOB?».
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ITa KHHUTa IOMOKET BaM MCII0ab30BaTh SQL, 4TOOI IIPOABUHYTHC B Kapbepe,
U 3HAYUTEJTHHO PACIIUPUT JOCTYITHBII BaM HAOOP HHCTPYMEHTOB. BOTIPOCHI, KOTOpbIE
MHTEpeCyIoT BallliX MEHE/PKEPOB U KOJIJIET, UMEIOT IpakTudeckoe 3nayenue. [loatomy
BayKHO U3YUYHUTh TEXHUKY TPEOOPA3OBAHNUS BOIIPOCA Ha PA3TOBOPHOM SI3BIKE B 3aITPOC
SQL, a pesysbrat — 06paTHO B OTBET HA PA3TOBOPHOM SI3bIKE.

3Ty KHUTY BMOJIHE MOXHO CHYMUTATb ClIpaBOYHUKOM

MpbI 1IpeonoKuan, 4ToO HEKOTOPbIe U3 HAITUX YuTaTteseil y:xe 3HakoMbl ¢ SQL
U MT09TOMY 3aXOTST Cpa3y MepeiiTH K OIpeeJeHHOMY paseiy. Mbl mocTapaanuch
BKJIIOUNTH onieparopbl SQL (oHM 06CysKAAIOTCSA B KaXK/I0 T1aBe) B 3ar0JI0BKHU IJIaB,
4TOGBI BaM, HAIIIUM YUTATEJISIM, OBLIO yI00HO OPUEHTUPOBATHCS B TEKCTE UK OBICTPO
OTBICKATh HEOOXOAMMBIH paszet. Takke 1 y1o6cTBa MBI IOOABUIIN TIPUTTOKEHIE CO
CIIUCKOM KJTI0UeBBIX ¢JioB SQL 1 HekoTOpbiMU TTprMepamMu. M bl HajieeMcs, 4TO 9Ta
KHHUTa CTAHET JIJIST BAC HACTOJIBHON ¥ BB Oy/IeTe K Hell TTepHOANYecKH 00PanaThCst
TSI TIOJTYIeHUST TIOJTIe3HOH NHMOPMAITHTL

BHUMAHUE

CHauana Mbl pekoMeHAyem npounTaThb rnasy 3, Tak Kak B Hel Byner onucaHo
nporpamMmmHoe obecneyeHune, HeobBXOAMMOE A1 BbINOSHEHWS BCEX NPUBELEH-
HbIX B KHUTE€ MPUMEpOB 3arnpoCoB.

PesioMe

® DTa KHWUTra — CIPABOYHUK, KOTOPBIN TTO3BOJISET Cpa3y MucaThb 3anpocst SQL.

® JJis1 IOCTUIKEHMST MAKCUMAJIbHOTO PE3yJIbTaTa 3Ty KHUTY PEKOMEH/LY€TCsI U3y4aTh,
3aIlyCTUB POrpaMMHOe oOectieueHue st paboThi ¢ HazaMU TaAHHBIX, & TAKKE HC-
MOJIb3YsT yueOHY0 0a3y JaHHBIX.

® /Iy ananmisa BaM Oy/IeT peIoCTaBJIeH TPUME] peaibHOM 6asbl faHHbix — sTunes.

® DB Browser miast SQLite — ato GecruiaTHag o01eJOCTyIIHAsI IIPOrpaMMa sl
pabotsl ¢ 6azamu manHbIX. OHA TIPOCTa B UCTIOIB30BAHUY ¥ TIOJIE3HA JIJIST 3yUe-
HUs (DailToB Gasbl JaHHBIX. DTY TPOrPAMMY MOKHO 3ayCTHTh B cpeae Windows
nim macOS.

® Mol ipe/isiaraeM /iBa BapuaHTa caMorpoBepku. OTBeThI Ha KOHTPOJIBHbBIE BOIIPOCHI
BbI HalijieTe B IPUJIOKEHUH 1.

® /715 noJsryyeHns MaKCUMaJIbHON I0JIb3bl Mbl pekoMenayeM Bce SQL-3anpocsl
HepeIchBaTh BPYYHYIO (a He KOIMUPOBATh) U Iucath J060it SQL-3ampoc, opu-
eHTUPYSCh Ha BOIIPOC Ha eCTeCTBEHHOM S3bIKe.
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Pabota ¢ 6a3o0i gaHHbIX
B SQLite

KpaTkoe copepiaHue

v’ 3anyck nporpamMMHoro obecneyenuna SQL

OTKpbITWE darina 6a3bl AaHHbLIX

Bknagka Database Structure (CtpyKTypa 6a3bl aHHbIX)
Bknagka Browse Data ([lpocMoTp gaHHbIX)

Brnagka Execute SQL (BeinonHuts SAL-3anpoc)

MpocMoTp pesynbTaTos 3anpoca

AN N N N N

HOHTpOﬂI:»HbI(-.‘I BOMPOCHI

B 57011 raBe BB HayunTech mMOb30BaThes Gpayzepom SQL mms SQLite — DB
Browser.

[porpaMMHoe OKpyKeHue

Yro6er HavaTh aHaan3 6as3bl JaHHBIX sTunes, HeOOXOMMMO BBITIOMHUTD MTOATOTOBHU-
TesibHyIo padoty. Terepp, koraa Bbl yeranosuin DB Browser st SQLite u sarpysuin
yuebnyio 6a3y manubix sTunes, MOKHO IPUCTYHATh K pabore!

1. 3amycrture DB Browser s npunoxenus SQLite.

a) IToawsosatensim Mac: niepeiigure B Finder u B manike Applications (ITpuo-
skenust ) aBax bl meakaute na DB Browser ns SQLite.
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6) IMoaszoBarenssim Windows: nepeiizure 8 menio Start (Ilyck) u B criucke
yCTaHOBJIEHHBIX TIpoTpaMm Bbibepute DB Browser ais npusosxkenust SQLite.

2. Tlo ymomganuio oTo6pasutes cirepyiomee okHo (puc. 23).

-
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i aaem o] =

s [ | Do | e |

Puc. 23

OTKpbITME 6a3bl AaHHbIX sTunes

3. Borkpeitom DB Browser soiGepure mynkt Open Database (OTkpbiTh 6a3y nan-
HBIX).

File Edit View Help

[ New Database I@ Open Database I | & Write Changes |2 Revert Changes

Database Structure | BrowseData | EditPragmas | ExecutesqL |

[3 Create Table o Create Index Ij Modify Table @ Delete Table

Name Type Schema

Puc. 24
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4. Otkpoercsa puamorosoe okno Choose a Database File (BoiOpatp aiin 6asbr
naunbix). [lepeiiznre B manKy, B KOTOPYIO BbI 3arpy3uiin yueGHyIo 6asy JaHHbIX
sTunes, n Haskmute kHONIKY Open (OTKPBITD).

@@o[u » Computer » Local Disk (€) » Downloads + [ 42| [ Search Downtiads 2|
| Omane v Newfoldes =- 0 ® |
| J Favorites > Name B Date modified Type Size
[ sTunes 42172019 542PM_ Data Base File 854 k8]
5 Libraries
[ Documents
J Music
=] Pictures Mo preview available.
H videos
@ Homegroup
P Computer
_ Eloalbk(@ i D
File name: sTunes = |50Lite database files {".db *sq] =
Open |+ Cancel
Puc. 25

CtpyKTypa 6a3bl faHHbIX

ITpu oTkpbiTuy daiina Ha Bkaagke Database Structure (Ctpykrypa 6asbl 1aHHbBIX )
oTobpasKkaioTes TabJUIbI U3 yueOHOI Gasbl JaHHBIX.

Terneps, KOra Mbl MOKEM HCCIIEA0BATH CTPYKTYPY OGasbl TaHHBIX, MbI [TOJYIUM Ha-
MHOTO 00JTbIIe HH(MOPMAITUH O HAIIIEH BEIMBITIITIEHHON KoMaHwu s Tunes. Kak ToJbko
NT-otnen npefocTaBUT HaM JIOCTYT, MBI TIOJIYYMM BO3MOKHOCTH O3HAKOMUTHCS
¢ Gasoil manHbIX. IIpeskie yeM Mbl HauHeM mucath SQL-3ampockl, PEKOMEHyeTCst
MOCMOTPETH, KAKKe THITHI JAHHBIX HAM JIOCTYITHBL.

ITpeskie Bcero Mbl 3HaeM, 4TO Oa3a JaHHBIX STUNes COCTOUT U3 TPUHAAIATH TAOJIHUIL.
EcJiit HasKaTh Ha CTPEJIKY, PACIIONIOKEHHYIO CJIeBA OT UMEHH TAOJIUIIBI, OTOOPA3SITCS
10JIst, cojepsKaluecs B Kaxaol tabauie. B tabauie albums (puc. 27) 910 1o
AlbumId, Title u ArtistId.

[Tosie AlbumId — uenouucnennvlii TUT TaHHDBIX. ITO 03HAYAET, YTO II0JIEe COZIEPKUT
YUCJIOBBIE TaHHBIE (UNCIIA).

[Tone Title — cumgonvHbil TUT TAaHHBIX (M3BECTHBIN Kak NVARCHAR). JTO O3HAYAET,
YTO TTOJIE COAEP;KUT CUMBOJIBI, IJTH HEYMCJIOBBIE TAHHBIE.

[Tose ArtistId — TaKKe YeaouUCIeHHbIL TUTT TAHHBIX.
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HANOMWHAHMUE

B Hauane rnasbl 1 Mbl M3y4ann OCHOBHYIO TEPMUHOMNOTMIO 3TON KHUrK. [Mons,
KOTOpPbIE Mbl BUAMM, — 3TO CTONDLbI Kaxaon Tabnunusl. [laHHble, pacnonoxeHHble

B CTPOKaXx Ta6J'|l/ILI,bI, — 3TO 3anucu.

:; DB Browser for SQLite - C\Downloads\sTunes.db
File  Fil  View Help

|4 Newratmbase (g OpenDatsbase | |jWriteChanges | % RevertChanges

Dalabase St e | BrowseData | EdtPragmas | ExecutesqL |

HcreateTable "3 Createindex [ ModfyTable [ Delete Table

MName Type

a4 [F] Tables (13)
b [ albums
b [ adists
b ] costomens
b [E emplayees
» B genres
p [E imvoice_tems
¢ E nvoices
b 7 media types
b [ playlist track
[ playlists
b [ sqlite_sequence
=]

Schema

CREATE TABLE "albwrms" { [Albumld] INTEGER PRIMARY KEY AUTOINCREMENT NOT MULL, [Title] M
CREATF TARLF "artists" { [Artid1d] TNTFGFR PRIMARY KFY AUTOINCREMENT NOT NULL, [Mame] Ny
CREATF TARLF "cuslomen® { [Custome:d] INTEGFR PRIMARY KFY AUTOINCREMENT NOT NULL, [R
CRCATE TARLT "employers" { [Froployeeld] INTTGIR PRIMARY KIY AUTOINCRIMINT NOT NI |
CHLAIL TAULL "genres” { |Genreld] INTLGLR PRIMARY KLY AUTOINCRLMENT NUT NULL, [Name] M
CHLAIL TAULL "invoice_tems” { Unvoicelineld] IN TLGLR PRIMARY KLY AUTOUINCHRLMLUNT NOT NU
CHEAIE TABLE “invoices” ( Lnvoiceld] INTEGER PRIMARY KEY AUTOINCREMENT MOT NULL, |Custes
CHEAIE TABLE "medi types” { |[Medialypeld] INTEGER PRIMARY KEY AUTOINCREMEMT NOUT MUL
CREATE TABLE "playlist track” [ [Playlistid] INTEGER NOT MULL, [Trackld] INTEGER MOT NULL, COMI
CREATE TABLE "playlists” [ [Playlistid] INTEGER PRIMARY KEY AUTOINCREMENT MOT MULL, [Marme
CRENTE TABLE cqlite_sequence(nameseq)
CREATE TABLE sqlite_statl (tbl,ids,stat)

CREATE TABLE “tracks" { [Trackdd] INTEGER PRIMARY KEY AUTOINCREMENT NOT NULL, [Mame] N¥

% Indices (10}

b K AlbumArtistd

b PR CustumeSuppud Repld
b " TFK FoplayeeReportsTo
5 T InvniceCustomedd
% I InvoiceLinelnvoiceld
o K dnvoiceline | rackld
& IFK_Playhist | rack I rackid
£ IFE_TrackAlbumld

& IFK TrackGenreld

& IFK TrackMediaTypeld
4] Views o)

L} Triggers (0)

T T e T

-

CREATE INDEX [IFK_AlburnArtistld] ON "alburns® ([ArtistId])

CREATE TNDEX [IFK_CustormnerSupport Repld] ON "custormers” ([SupportRepld])
CREATE TNDEX [IFK_FenployeeRey
CRUATE TNDTX [ITK_InvoiceCustomerdd] OM "
CRCATE INDEX [T Invaicelinelnvaiceld] ON “invoice_items” (linvaiceld])
CHLATL INDLX L K_InvorceLine [ rackld] UN “invoice_items™ ([ | rackld])
CHEATE INDEX [IFE_Playhst | racklrackld] ON "playhist_track” ([ Trackld])
CHEATE INDEX [IFE_I
CREATE INDEX [IFK TrackGenrcld] ON “tracks” ([Genreld])

CREATE INDEX [IFK_ TrackMediaTypeld] ON "tracks" ([MediaTypeld]}

Tu] ON "ernpluyees? ([RepurtsTu])
dices” ([Custamedd])

] UM "tracks”

Puc. 26

Database Structure | BrowseData | EditPragmas | ExecutesQL |
Create Table ' Create Index || Modify Table [ Delete Table
Name Type
4 [=] Tables (13)
4 | =] albums
2 Albumid INTEGER
(=) Title NVARCHAR (160)
[2) Artistid INTEGER

Puc. 27
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HANOMWHAHMUE

B rnaBe 1 mbl y>ke pacckasbiBasiv 0 MeTafaHHbIX U Pas3fNYHbIX TUNax AaHHbIX,
a Takxxe onwucbiBann CTPYKTypy 0asbl faHHbix. [one Type Ha naHenu Opaysepa
Hawen Gasbl faHHbIX (pUc. 27) — XOPOLLMI NpUMep MeTagaHHbIX. TUM 4aHHbIX
019 KaX[0ro nosis onpefensercs UCXoas U3 npakTuyeckon 3afjayu, kotopas
BbINOJIHSETCH NOCPEACTBOM AaHHOrO rnons.

MpocMoTp MHAMBUAYANbHBIX 3anucen

Braaaxy Browse Data (IIpocMOTp maHHBIX) MOKHO MCITOTTb30BATH JIJIST TIPOCMOTPA
sanuceil B kaxkaoi Tabuuie. YToObl MepeKIouaThest MexAy TabaUIaMi U IIPOcMa-
TPUBATH JIAHHbIE, UCITOJIb3YHTe PACKPBIBAIOTIUIICS CITUCOK.

§ D Browies for SRR - CADGwolosdaTunc b
File Edt View Help
B bembatbase [ O Datshime | | F3Ves Charnges | Revert Dharges

Dutsbae sire | trovee Dot | ikPragnes | Do s |
e |
e [ -\ & & N i | ket et |
|

Abumid Title Artistid
= == Trar

1 For Those About To Rack We Saskite oo 1
2 Bail 1o the Well 2
3 Festioss and Wikt 2

Lt Thars Be Aock 1
5 By Cnes 3
5 Jegged Uity 1 +
¥ Focall) ]
N e 35 Ars .
9 Purys Matalica by Four Calos 7
w W pae—— "
lu u e OF ke '
|2 2 Bockleal Soundtrack 0
13 23 The Best Of faly Cobham 10
uo® Aol ek Beweabty Lived [Dise 1] u
15 18 Meohel Fusled Irewtaity Lt [Dise 2] n
W 16 Black Sobbath 12
7 17 Black Sabbath Vol 4 (Remasti) 1
8 oy Count 1

] The Best Of Buddy Guy - The Millersum Collection 15
n n Frenda Mrha 0
n.n Sazinho Remes Ao Vive 1
n n Merha Hstoris EEs

Puc. 28

Ha Bxanagke Browse Data (IIpocmoTp ganubix) (puc. 28) oroOpasKkaioTcs JaHHBIE,
xpansmeca B Tabauiie albums. Ha sxiaaake Database Structure (CtpykTypa 6asbr
JaHHBIX ) OTOOPAKAIOTCS CTOJIONBL. TakKe Mbl BUAUM (DaKTHUECKUE TaHHbIE, COEp-
SKAIMeCs B 9TUX CTOJIONAX.

B cTpoke 1 B kaska0M cTos01e TabauIbl albums copepsKaTcs CIeAyoIue JaHHbIE:

AlbumId = 1
Title = "For Those About to Rock We Salute You"
ArtistId = 1
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HANOMWHAHMUE

Cronbubl, KOTOpbIe Bbl BUAWTE, Ha3biBatoTCs nonamu. Kaxgas cTpoka npegcras-
ngeT cobol oTaesbHYI0 3anmnch.

W3yuas Ty TabJImILy, Mbl TAK:KE MOKEM y3HATh HEMHOI'O O APYTUX Tab/IrIax Haleil
6a3bl JaHHBIX. B r1aBe 1 Mbl paccMOTpeIn KOHIIEIIUIO BHELIHEro Kitovya. AlbumId —
HEePBUYHBIE KJTI0Y J1J1sT TAOJIIIB! albums (J1JIsT KasKIOM 3alICH UMEETCST YHUKAIbHbII
HoMep). Takke ArtistId TPUHUMAET IeJ10€e YMCI0 BMECTO (haKTUIecKOro MMeH!
UCIIOJHUTEJISL. DTO O3HAYAET, UTO, BEPOSITHO, CYIIECTBYET ApyTas TabauIa, coaep-
JKarmast hakTuyeckoe UMt UCoJHUTes (B (hopMarte CUMBOJIBHOTO THTIA JJAHHBIX ),
1 4TO ArtistId, ckopee BCero, ABseTCS BHEIIHUM KIIOUOM.

HANMOMWHAHUE

BHeLwHWI koY — 3To nosie B Tabnvue, KOTopoe CAYXXUT AN yKasaHus B O4HOM
Tabnuue Ha NepBUYHbLIN KoY B Apyron Tabavue. Ecnm mbl npoaHanuaupy-
eM Tabauuy artists, Mbl MOXeM onpegennTs, 4to Artistld — nepBuUHbIN KoY
415 Tabnuvubl artists, NO3TOMY OH SIBASIETCS BHELHWUM KOYOM A5 Tabnuubl
albums.

Bknagka Execute SQL

Ha Brmagke Execute SQL (BwimomauTts SQL-3ampoc) Mer iutem onepatopst SQL.
Bxiragka coepKUT TpPU TTAHETN OKOH OCHOBHBIX KOMIIOHEHTOB: NAHENb 3anpocos
(Query Pane), nanenv pesyrvmamos (Results Pane) u nanens coobuenuii (Messages
Pane). /laBaiiTe paccMoTpuM HazaHaueHUE ATUX TPeX MMaHeJel ¢ TOMOIIBIO CIIe/1yIo-
ntero koga SQL #a nanesn 3arpocos (puc. 29):

SELECT

*

FROM
albums;

JlaHHbIN TIpEIMEp 3a/1aeT BBIGOPKY BCeX MoJieil (CUMBOJ * 0003HAYAET «BCE TIOJIsST» )
u3 Tabauibl albums. HaskMuTe KHOIKY BBITTOJHEHUST, PACIIONIOKEHHYIO HAJ[ TTAHEJIBIO
3alPOCOB, U HUKE, HA TTAHEIU PE3YJIBTaTOB, 0TOOPA3STCS MOJI U JAHHbBIE THX MOJIeH.

Kak moxazano Ha puc. 29, pacmoJioskeHHas cJieBa KHOTIKa BOCTIPOW3BEIEHNS BHI-
IIOJIHSET Bce BBejleHHble onepatopbl SQL. PacriososxkenHas cripaBa KHOIIKa BOC-
IIPOM3Be/IeHNUS BBIIIOJIHAET TOJIbKO oniepaTop SQL, Ha KOTOPOM HAaXOAUTCA Kypcop
(0mHOBPEMEHHO BBITIOTHAETCS TOJIBKO OJIMH OIIEPATOP ).
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e Site - CAD i
File Edit View Help
[ MewDatabase [ OpenDatsbase | | Write Changes | 32 Revert Changes
Datbase Structwe | Browse Data | Fdit Prageas |
=8 rl_u} KHOMKA BOCINMPOU3BEAEHUA
1@ |
1 SELECT
2 v
3 ram
4 albus
5
MAHEJIb 3AMPOCOB
| Albumld Title Artistld
11 For Those About To Rock We Salute You 1
z 2 Ballis to the Wall 2
3 3 Restiess and Wild 2
4 4 Let There Be Rock 1
b ls oo * | MAHENb PE3YJILTATOB
6 6 Jagged Little Pill 4
r 1 Facelift 5
LI ] Warnes &5 Anos L]
5 9 Flays Metallica by Four Cellos 7
m w Audwslace L
347 rows eecurned in 9ma feom: SELECT
T e — NAHEJ1b COOBLLUEHUMN
Puc. 29
MPUMEYAHME

ﬂOCKOJ’Ibe NnoKa Mbl N3yHaeM TOJTbKO HasoBble 3anpochkl, Mbl 6y/:|,eM 3anyckaTb
TOJIbKO O4WMH onepaTtop SQL. B bonee crioxHbix 3anpocax Mbl MOXeM NCMOJIb-
30BaTb HECKOJ1IbKO ONepaTtopoB, KOTOPbIE 6y/:|,yT BbIMOJTHATBCA OOHOBPEMEHHO.
Bo3MOXHOCTb BbINOHEH WS onepaTtopoB Mo OTAEJIbHOCTUN O4Y€eHb NMoJie3Ha B 3a-
npocax, cofep>Xalmnx HeCKoJIbKO OonepaTtopos. Ecnn Ha naHenw BbinonHeHWn
COAEPXNTCA TOJTbKO O4MH OnepaTop SQL, TO 0be KHOMKU BOCnpomseeneHna no
CYyTV BbINMOJIHAIOT OAHO N TO >Xe D,ePICTBI/Ie.

Ha nanesin pe3yibTaToB IPUBEIEHBI BBIXOHBIE JAHHbBIE, CTeHEPUPOBAHHBIE HAIITUM
sarpocoMm. [Ipu mosryueHnn GOJIBIIIOTO KOJUYECTBA PE3YJIBTaTOB, KOTOPBIE HE TI0-
MeEIanTcst Ha oHOM akpane (puc. 30), B Gpaysepe MOSIBUTCS TIOJI0CA TPOKPYTKH.
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Ectb ertie oin# c11ocob OIpeiesiuThb, CKOJIBKO Pe3yJITaToB (B JAaHHOM CJIyJae Ha 9KpaHe
MBI BUZIUM TOJIBKO TS Th ) BBIIACT IAaHHBIH 3arpoc. Huske manesm pesyisTaToB paciosio-
JKEeHa TaHeJ b COOOIIEHNUT, B KOTOPOiT 0ToOpaskaeTcst HHGOPMAITUS 0 HAIIIEM 3aIIPOCE.

® Ko/imuecTBO CTPOK, BO3BpaIlaeMbIX HAlTUM orepatopoM SQL.
® BpewMs1, HeoOXOAMMOE Ha BBIIIOJIHEHIE HAILEro 3aipoca uin oeparopa SQL.

® Coobuienus 06 ommbKax, ecau Hatt oreparop SQL coaepKuT ommbKu.

Albumld Title Artistld
1 |1 For Those About To Rock We Salute You 1
2 |2 Balls to the Wall 2
3 3 Restless and Wild 2
4 4 Let There Be Rock 1
5 5 Big Ones 3
Puc. 30

347 rows returned in 9ms from: SELECT
%

FROM
albums;

Puc. 31

B nepByto ouepesib 13 co0OIIEeHNsT MbI BUMM, UTO B Pe3yJIbTaTe HAIIETO 3aliPOca BEPHY-
J10Ch 347 cTPOK. DTO COOBIIEHIIE TIOJIE3HO, B CTyUae €CITH GBI MBI HE 3AMETUITH TIOSIBIICHIE
OJIOCHI IPOKPYTKU. J[ajiee MBI IPOUYTEM, UTO HAII 3aIIPOC GBLT BBITIOIHEH 32 9 MUJLITH-
cexyHz (cokparerto 9 mc). TToueMy Tak BaskHO 3HATh, CKOJBKO BpeMeHH TpeGyercst
Ha 06paboTKy 3arpoca? B aHHOM cirydae, MOXKeT, aT0 U He 0c060 BaskHo. OIHAKO IpH
pabote ¢ GobIME Ga3aMu TAHHBIX U ¢ 60JIee CI0KHBIMU 3aIIPOCAMU BO3BPAT JIAHHBIX
MOJKET 3aHsITh TOPa3o 6oJIbIiie BpeMeHr. BpeMst BBITIOJTHEH WS 3aTIPOCA TAK/KE 3aBUCUT
OT ONITUMAJIBHOCTH ITOCTPOEHUST U CTPYKTYPBI 0a3bl JIaHHBIX. BoJiee moapo6HO O CTPYK-
Type 6as3bl IAHHBIX TIPH PabOTE ¢ HECKOJILKUMU TaOJUIIAMHU MbI IOTOBOPUM B TJIaBe 6.

NMPUMEYAHUE

MaHenb coobuieHnin — mecTo, rae Takxe byayT oTobpaxaTbcsa coobuieHns ob
owmnbkax. Ecnv Baw 3anpoc He BbINOAHAETCA KOPPEKTHO, HeoBbXoaMMOo Mpo-
BEPUTL NaHes b COOBLLEHMN.
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KoHTponbHble Bonpochl

NMPUMEYAHUE

Tenepb NpuULLIO BpeMs NepBbiX KOHTPOMbHbIX Bonpocos! OHW npuBoasTcs
B KOHLIe KaXKaow rnaBbl. KOHTPOIbHbIE BOMPOCh! U MpakTUYeckme 3afaHns — 310
OCHOBa 3aKpeneHns TeOPeTUYECKMUX 3HaAHNN.

Wcnoabays sraaakn Database Structure (Ctpykrypa 6as3sl qanubix) u Browse Data
(ITpocMOTp IaHHBIX ), OTBETHTE HA CJIEYIONINE BOIIPOCHI.

1. Ckoubko TabJruil B Hatell 6ase TaHHBIX ?

2. Cxoubko 1oJieii B Tabnutie tracks?

3. Kakwie TUIIBI JaHHBIX YKA3aHbI B 9TO TabJIuie?

4. Kax BBITJISIAAT JaHHbIe B TaOauie?

HANMOMWHAHUE
B npunoxeHun | B KOHLE KHUMW NPUBELEHbI OTBETLI Ha KOHTPOJIbHbIE BOMPOCH!.

® DB Browser st SQLite (BbIOpaHHOE HaMU IIPOrPaMMHOE 06ecIiedeHne ) OTKPBbI-
BaeTCs, Kak U Jirodast Apyrasi KOMITbIOTEPHAs! TPOTPaMMa.

® Hasxkas kronky Open Database (OTKpbITh 6a3y JaHHBIX ), BBl CMOKETE BHIGPATH
(aiir 6a3bl TAHHBIX HA BAIlleM KOMITbIOTEPE.

® Crpykrypy aiina 6a3bl JaHHBIX BbI MOJKETe M3y4UTh Ha BKJIajake Database
Structure (CrpykTypa 6asbl JaHHbBIX ).

® Brkuagka Browse Data (ITpocMOTp 1aHHBIX) MCTIOMB3YETCS ST TPOCMOTPA OT-
JIeJIbHBIX 3amvceil B TabJInIe, KOTOPbIe MOKHO BBIOPATH U3 PACKPBIBAIOIIETOCST
MEHIO.

® Briaaky Execute SQL (BoimosuTs SQL-3ampoc) MCHOIb3YIOT, UTOOBI HAIIMCATD,
a 3aTeM BBITIOJIHUTH 3armpoc SQL.

® [laHesb pe3yabTaTOB COEPSKUT JIAHHBIE, BO3BPAIIaeMbIe 3aITPOCOM.

® Tlanesnb COOOIIEHMIT COAEPKUT UHMOPMAIIUIO O 3AIIPOCE, BKIIOUAST KOJIUIECTBO

BO3BPAIEHHBIX CTPOK, BPEMSI BBIIOJIHEHUS 3aIIpOCa U COOOUIEHUS O BO3MOKHDIX
omnoKax.
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Pa6ota c 3anpocamu

HpaTHOE cogepxaHue

v MeTogpl 3anucy 3anpocos
OcHoBbl SQL-3anpocos
Wcnonb3oBaHue ncesgoHMMa
CopTupoBKa AaHHbIX N0 anpasuTy

OrpaHuyeHmne BbIGOPKM JaHHbIX

N N N NN

HOHTpOJ’IbeIE BOMPOCHI

SQL — 3T0 MOMIHBII 1 HA/IEIKHBI SI3BIK, TPE/JIATAI0NTNI TT0JIH30BATETIO ITUPOKUH
crekTp Koman. B geiicTBuTenbHoCTH 361K SQL cOmepKUT UX Topasao GoJblile,
yeM MbI [TIOKa3biBaeM B 9Toii kHure. CaMble IIPOCThIE U YA0OHbBIE KOMAH/(bI BBl CMO-
JKeTe cpasy jKe HauaTh U3yJaTh Ha MPAKTUKE, a He TOJIbKO B Teopun. B cienyiorieit
rjlaBe BBl TO3HAKOMUTECH C OCHOBAMU CO3/IaHUST XOPOIIEro 3ampoca 1 (hopMaTu-
poBaHus pe3ysbraToB. VI3yuyuB aTy riiaBy, Bbl HAYYUTECh BHIOMPATH OTIEJIbHbIE
[OJIs 13 KOHKPETHOM 0a3bl JaHHBIX U 0TOOpakaTh UX B aj(haBUTHOM HOPSIKE.
asaiite HauHeMm!

[lobaBneHne KOMMeHTapUeB K 3anpocam

[Ipeskne yem coctaBUTh CBOI TepBbIit SQL-3a1poc, paccCMOTPUM, KaK TTHCAaTh KOM-
MeHTapuu. KoMMeHTapuy — 9TO MPOCThIE TIPEJIOKEHS, KOTOPBIE TIOMOTAIOT TIOHSTh
soruky Barrero SQI-3ampoca. Mcriomp3zoBarne komMmeHTapreB B SQL oueHb mosie3Ho,
TaK KaK OHU MOSICHIIOT CJIOXKHYIO JIOTUKY 3aIpoca.
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B SQL kommenTapuu ObiBatoT ABYX TUIOB. OHOCTPOYHBIE HAUMHAIOTCS C IBYX [e(DUCOB
(--). lIpumep HITKE IEMOHCTPUPYET KOMMEHTAPUIA, CO37IaHHbIl B cTpoke 1 (puc. 32).

MHorocTpouHble KOMMEHTAPUU HAUMHAIOTCS C COUETAHUS CHUMBOJIOB /* 1 3aKaHUYH-
BaIOTCSI CUMBOJIAMU * /. Bee, UTO HAXOANUTCST MEK/LY OTKPBIBAIOIINM U 3aKPBIBAIOTIIM
CUMBOJIAMU, — 3TO KOMMeHTapuu (puc. 33).

1 ——This is a line of comment —— OAHOCTPOYHbIU
2 KOMMEHTAPUUA
5 SELECT
4 *
5 FROM
6 albums;
Puc. 32
—— MHOTOCTPOU4HbIU
KOMMEHTAPUN
se1@ |
b 1 /*
2 CREATED BY: Walter Shields
3 CREAIED ON: 3/13/2018
4 DESCRIPTION: This script selects all of the records from the albums table
5 */
6 SELECT
? *
8 FROM
9 albums;
10
Puc. 33

B npumepe npuBeieHa craHaapTHas WHOOPMAIIUsI, KOTOPYIO TTOJE3HO BKIIOYATH
B 6JIOK KOMMeHTapueB. PazpaboTuuk, faTta paspaboTKI U OMICAHIE UMEIOT GOJIBIIOE
3HAYEHHUE [JIs BCEX, KTO cTaikuBaercst ¢ SQL-3ampocoM it crieHapueM.

HA MOV B3rnag,

pa3paboTunKM YacTeHbKO UrHOPUPYIOT KomMmeHTapun B SQL. B cnepytowmx
rnaBax Mbl HE UCMONb3yeM KOMMEHTapuUn TONbKO ANs KpaTkocTu. [pu paboTe
C peanbHbIMM Bazamm faHHbIX UCNOJb30BaHNE KOMMEHTapPUEB 3KOHOMUT BPEMS,
KOTOpOE MPULLIOCH Dbl MOTPATUTh Ha HaMMcaHe LOMNOJIHUTESbHbLIX 3aMpPOCOB,
4TOObI NPOSACHUTL PaboTy Hasbl AaHHbIX. KOMMeHTapumn 0cobeHHO BaxkHbI, KOraa
BaLLM 3aMpoChl MCMOJb3YIOTCA APYTMMU pa3paboTymkamu.
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06wanA cTpyKTypa 3anpoca

Hamucatn 3aIlIpoC — ITO TO JKe CaMOe, 4YTO 3a/[aTh BOIIPOC Ha J060M YeJTOBEYECKOM
a3bIKe. BoJipilioe 3HaueHe UMEI0T (I)OpMy]II/IpOBKa, A€TaJIn 1 MOPSAJI0K CJIOB. Yem
JAeTajJibHee Halll BOIIPOC, TEM TOYHEE 6y,ZL€‘T OTBET.

[Tpu cozmannu SQL-3ampoca HEOOXOANMO YUUTHIBATH CIEAYIONINE TISITh MOMEHTOB.

1. C xakoii 6a30i1 JaHHBIX Mbl paboTaem?

2. W3 xakoil Tabauibl B 9TOH 6aze JaHHbIX HaM HeOOXOAMMO U3BJIedb JaHHble?
3. Kakue noJist B 970l TabJmile HAC UHTEPECYIOT?
4

XOTHM JTIt MBI HCKJTIOUUTH KaK¥e-ITu60 TaHHbIE, OT(OUIBTPOBATH TN UCKIIOUUTD
KaKOH-100 ANAna3oH WIH MePUOJ BpEMEHHU?

5. Kak copmymnpoBarh HaIll 3aITpoC OHUM TTPOCTHIM TIPEATOKEHNEM Ha YeJT0Be-
YECKOM S3BIKe?

[lesib 5TUX BOMPOCOB — MOCTPOUTDH B3aMMOCBSI3h MEKY YETOBEYECKUM SI3BIKOM,
Ha KOTOPOM MbI 00BIYHO TOBOPUM MJIH IuieM, 1 s3bikoM SQL. Ecim Bbl paboTaere
AHAJIMTUKOM JaHHbIX, TO OOBIUHBIE BOIIPOCHI O OU3HECE, KOTOPbIE BaM 3a/aI0T, HeoO-
XOIUMO TIpeobpazoBath B oepatopbl SQL. TTocJie mosryueHnst pe3yJIbTraToB 3apoca
caeyer npeobpasoBaTh MX 00PATHO B AOCTYITHBIN JJIST BCEX YEJOBEUECKUI A3BIK.
TakoB IpUHIUI PaOOTHI.

NMPUMEYAHUE

Ecnn Y BaC BO3HUKJIN I'Ip06ﬂeMbI C 3anpocomMm, OTBeTbTE Ha NATb BOMPOCOB, Npu-
BeeHHbIX BblLLe. /I Tonbko NoToM NuLLnNTe CBOM 3anpoc.

Muwem cBOM NepBbIi 3anpoc

Yro6bl HamKMCaTh CBOI MEPBbIil 3aIPOC, MCIIOAb3YHTE CYIIECTBYIOILYIO BKIAAKY
Execute SQL (Boinoanuts SQL-3ampoc), o6osnavennyio SQL 1, wiu oTkpoiire
HOBYIO BKJIQ/IKY [TaHEJIH 3a[IPOCOB, KaK eCJI Obl BBl OTKPHIBAJIN HOBYIO BKJIAIKY BeO-
6paysepa. IllenkHure Ha sHauke Open Tab (OTkpbiTh BRiIanKy) (puc. 34).

I/ITaK, HOBad IMMaHeJJ b 3alIPOCOB OTKprTa! B TIEPBYIO O4Y€pE/Ib MMUIITEM OJIOK KOMMEH-
TapHEB!:

/*

CREATED BY: <Bawe wumAa>

CREATED ON: <paTa>

DESCRIPTION: <KpaTKoe onucaHue 3anpoca, Hanpumep Boripoc N 5>
*/
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= DB Browser for SQLite - C:\Downloads\sTunes.db
File Edit View Help

_{ New Database (gl Open Database [ Write Changes | % Revert Changes
[ Database Structure | Browse Data | EditPragmas | ExecutesSQL |
— KHOMKA OPEN TAB

[sau1 | sa2@ —— HOBASl BKJIAOKA

1

Puc. 34

3aKkoHUYMB OJIOK KOMMEHTAPHEB, 3aiiMeMcst HanmncanueM 3ampoca SQL. Jyist sarpoca
HaM HeoOXOUM TOHATHBII Bompoc. B riase 2 Mbl paccMoTpesin npuMep pabodero
CIleHapws [IJId Halllell KHUTW: Bl aHAJIMTUK JJaHHBIX KoMTiannu s Tunes. Kak BbI yixe
3HaeTe M3 TJIaBbl 3, KOMIaHus sTunes creruagan3upyeTcss Ha OHJIAWH-TIpoIaskax
MY3BIKaJIbHOU IPOAYKIUU 1 UMeeT HUDPOBYIO OUOIMOTEKY UCIOJHUTE eI, Tpe-
KOB 1 aJIbOOMOB, a TaKKe CIIMCOK KJIUEHTOB, KOTOPbIE IIPUOOPEI My3bIKaIbHbIE
npoussesenus. [IpeanonoxuM, ciayxba moggep:xku sTunes xenaer pasociarhb
HOBYIO PEKJIaMy BCEM CBOUM KJIMeHTaM. B aToMm ciydae ciysx0e OAIEPAKKY K-
€HTOB HEOOXOMMO 3HATh, OOHOBJIEH JIH CIIMCOK KJANEHTCKUX KOHTAKTOB, II09TOMY
OHM HaBepHSKa TIOUHTEPECYIOTCS, MOKEM JIU MBI IaTh UM TIOJHBIN CIUCOK UMEH,
aMuuii U aPeCcOB BJIEKTPOHHOM MOUYTHI KJIUEHTOB (€CJIU UMEITCS) U3 Oa3bl
nanHbIx. Kak MbI OTBETHM Ha 9TOT BOTIpoc? BepHeMcst K sttt 6a30BbIM MOMEHTAM,
KOTOPBIE CJIelyeT YIUTBIBATh IIPU COCTABJIECHWH 3a1TPOCA M O KOTOPBIX peyb TIJa
paHee B 9TOM TIJIaBe.

1. C kakoii 6a30¥ JaHHBIX MbI paboTaemM?

B aTom ciryuae Mbl OyzieM paboTaTh TOBKO ¢ OIHOI 6a30ii JaHHbIX. Basa JaHHbIX
sTunes yske no/kHa 6bITh OTKpbITa B DB Browser. Eciiu BbI 110ciie u3yueHust
rJaBbl 3 3aKpbLIU Gpaysep, OTKPOiiTe CHOBa ero, a Takske (daiia 6ashl JaHHBIX
sTunes.

2. N3 kakoii Ta0auIbI B 3TOH Oa3e JaHHBIX HAM HEOOXOAMMO U3BJIeYb JaHHbIE?

Ham Heo6xouMo o/ 1y4uTh nHGOpMaImio o kireHTax. [IpocMarpuBast BKIAAKY
Database Structure (Crpykrypa 6a3bl JaHHbIX ), Mbl BUANM, 4TO Y HAC €CTh Tab/I1-
11a C UMeHeM customers (KaueHTbl). ITO TO, UTO HAM HYKHO!
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Kaxwue o B 370ii TabMIle HAC MHTEPECYIOT?

OTBeTUTHh HA ATOT BOMPOC MOKHO, 3aTJIsTHYB BO BKJIaAKy Browse Data (IIpo-
cMOTp laHHbIX). [IlesKkHUTE HA ATON BKJIAJIKE M B PACKPBIBAIOIIEMCS MEHIO BbI-
Gepute TabaMIly customers — TabJaMIA COMECPIKUT MOJIS JIJIsT UMEHU, (haMuImm
1 9JIEKTPOHHOM TTOYTHI.

XOTUM JIM Mbl HCKJIIOYHTh KaKue-Iu0o JAaHHble, OT(PUIBTPOBATh WM HCKIIO-
YHUTH KaKOH-IM00 JUana3on WiH epHoj BpeMeHn?

B JAaHHOM Cjydae cny>K6a TMOAAEPIKKN sTunes xemaer ITOJIYIUTDH CIIMCOK BCEX
KJIMEHTOB, ITO3TOMY JIy4yllle HUYETrOo He NCKJII0YaTh.

Kak chopmysupoBath Halll 3aPOC OTHHUM MPOCTHIM NPE/I0KEHHEM Ha Yesio-
BEYECKOM SI3bIKE?

C nomortibio 3ampoca HaM HEOOXOUMO OCYIIECTBUTH BHIOOPKY CJEAYIONIEN
uHbopMaIuu U3 TabJUIBI customers: WMst, (haMUIHS U apec HIEKTPOHHOM
TTOUTBI.

Crauaza 106aBbTe 6JIOK KOMMEHTApPHUEB, 3aTeM J06aBbre ycaosue FROM customers.
Omno omnpenenser, B Kakoii Tabiauile uckaTh gannble. Janee mepes ycaopueM FROM
BBeAUTE Ooreparop SELECT U HeoOXOoAMMbBIE MMEHA T10JIell U3 TabJIiilbl customers.
VM kaska10ro noJjs oraessercs sangaToil. [TonydeHHblil Ko Oy/1eT BhIlIsSIeTh cie-
IYIOHINM 00pasoM:

/*

CREATED BY: YonTtep lunac

CREATED ON: ©3/13/2018

DESCRIPTION: [aHHbli 3anpoc ocywecTBAsSeT BbibOpKY nosnei umeHu, damunuu,
3/IeKTPOHHOW MOYThl M3 Tabnuupl customers (KAWEHTOB).

*/

SELECT

FirstName,
LastName,
Email

FROM

customers;

3arycTuTe 3arpoc Ha BBITIOTHEHNE, TIEJKHYB Ha KHOITKe BocTipon3BeieHnst Execute
SQL (Beimomantsh SQL-3a1mpoc), paciosoKeHHo Ha aHe T MeHIo. Pe3ymsraTs
3anpoca 0ToOpa3ATCs HUKe Ha TaHes i peayibratos (puc. 35). [lanens coobmennii
TaKJKe MOKA3bIBAET, YTO B PE3YJIBTATE BBITTOJHEHHSI 3a1TPOCA BEPHYJIOCH 59 CTPOK (HJIH
3ammceil) 3a 3 MIJITTICEKYH/IBL.
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st mame, and email fes the custemsrs Takle.

1 i Gongahes | haigembiser com.bt H
2 leowe  Waber Imsnebles B de

3 Fuegon (Trembley | Mremblaymadcon
& Bem  Hasen bern hamenByshoano
5 Fraeslee  Wichtelowh | artissiwSietiring com

5 Meens Wl HaclyBgmelcom

7 Awed  Gnbe antrid grabarBlapsiet

B Daan Paatars. duan peetercBapple be

8 Heahen lara niatoen B

10 Fduarda Wartirn. eduardo@woadsiack com be

i i s
o

ml’.nl!l
T

Puc. 35

MpaKTHyecKkune 3apaHuA

* [lob6aBbTe B 3aMpoc eLLie 0[iHO nosie 13 TabnuLsl customers. B CNCOK pacchinku
nobaBbTe nosie Company UM Phone. He 3abyabTe 3ansTyio!

CuHTaKcuc 1 cornawieHue o KoAaupoBaHUU

Kak ysxe ynmomunazocs B riiaBe 1, Bce 3a11pochl JOJIKHBI COOTBETCTBOBATD OlIpejie-
JIEHHOMY CHHTAKCHUCY, YT00BI KX MOT TIOHSITh 6pay3ep SQL. OxHako npu HarmcaHum
3aIPOCOB HEOOXOIMMO YUUTHIBATD €Ille Koe-uTo. BaskHo, 4To6bI PyTHE MOIb30BaTEH
Gasbl IAHHBIX MOTJIN JIETKO MOHATH BAIlK 3a1pockl. Habop pUHIMIIOB, KOTOPbIE 3a-
JIAI0T CTUJIb, METO/[bI HATIMUCAHUST 3AIIPOCOB U T. JI., U3BECTEH KaK COZIAULeHUe 0 KOOU-
posanuu. JIJist pasHbIX cpel 6a3 IaHHDBIX COTJIAIIEHUST O KOJMPOBAHUN PA3INIAIOTCSI.
B aToMm paszesie MbI TPUBOIMIM COTJIANIIEHUS O KOJMPOBAHUH, UCTIOTIb3yeMbIE B 9TO
KHWTE.
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B mpeapinyiiiux npuMepax rnocJsie KJaio4eBoro ¢jioBa SELECT MbI UCTIOJTb30BAJIN CUM-
BOJI * BMECTO YKa3aHU4 OTeAbHbIX 1oJieil. C TOMOIIBIO CIIEeIUaIbHOTO CUMBOJIA *
OCYIIECTBJISIETCST BRIOOPKA BCEX 3AIMMCEl U3 TaOMUIbI. B HEKOTOPBIX CJIydasix aTOT
cuMBOJ Toste3er. OMHaKo Yarie peKOMEHIYETCST YKa3bIBATD HEOOXOANMBIE TOJISI.

3/1ech TOUKY C 3aTSTOH B KOHIIE OMEpaTopa CTaBUTh HEOOSI3aTEIbHO, TaK KaK MBI
nuieM ToJbKO o orepatop SQL. Touka ¢ 3arnsiToil 0603HAYAET KOHEI[ OllepaTopa
SQL. [TockobKy 60bIIUHCTBO SQL-3aPOCOB, UCIIOIB3YEMBIX B 9TOI KHUTE, TPE/I-
CTaBJIAIOT COOOI OTAEIbHBIE OIIEPATOPDL, TOUKY C 3AILATON MBI OyAeM B JaJIbHeNRIIeM
OILYCKAaTb.

B marmem mpumepe B ycmoBuu SELECT MBI OMPEIETUIII TPU OIS JITIST OTOOPasKEHUSI.
Kaxgoe mojie HeoOXOAMMO OTAEIATH 3alsATol (KpoMe mocaeanero). OTcyTeTBre
3aIITOM MEXKIY TIOJISTMU UJTH HAJTIITYHE €€ ITOCJIe TIOCJIeTHETO TI0JIsI — 9TO PacipocTpa-
HeHHbIE CHHTAKCUYeCKUE OMUOKH, O KOTOPBIX BBI MOJYYUTE COOOIIEHNE HA TAHEH
Pe3yJIbTaToB.

O6paTuTe BHUMAHIME, YTO KO COCTOUT U3 HECKOJIBKIX CTPOK. Takske 3aIIPOC MOKHO
HaIcaTh B O/IHO# cTpoke, 1 6paysep SQL mo-TmpeskHeMy pacmo3HaeT KO 1 BepHET
pesyabrarsl. OJIHAKO 3a1IPOCHl PEKOMEH/IyeTCs pa3/e/iATh Ha YCJIOBUS, IPU 9TOM
KaK/I0€ YCIOBUE HEOOXOMMO MICATh C HOBOH CTPOKH. B cireyionmux riaBax Hatm
3apOoChl CTAHYT HAMHOTO JITUHHEE ¥ OYIyT COAEPKaTh HECKOIBKO yeaoBuii. Vc-
M0JIb30BAHKE OTCTYTIOB U TIPOGEJIOB B 3aIPOCaX MOBbIIAET YI000UNTAEMOCTD 1 3Ha-
YUTEJIbHO YIIPOIIAeT TOHUMAHUE CJI0KHOM JIOTUKHU 3aIpoca.

HAMOMWUHAHUE

Ycnosue — 310 YacTb MHCTPYKumm SQL, koTopasa HauyMHaeTcst co cneumanbHOro
kntovesoro cnosa (SELECT, FROM v T. 4.)  MOXeT BKJ1tOYaTb OOMONHUTENbHbIE
napameTpbl 1 onepaTopsl.

Ucnonb3oBaHue nceBaoHMMA

Kak mpaBujio, TeXHUYECKUIl sI3bIK Gas3bl JaHHBIX OTJINYAETCS OT OOIIEIPUHSTOTO
s3bika. YacTo BaM mpuzercsa paboraTh co cTapbiMu 6asaMu AaHHBIX WK OazaMu
JIAHHBIX, MMEHA I0JIell KOTOPBIX AaBHO He 00HOBAsINCD. TIcesdonumv SQL uc-
HOJIb3YIOTCS 1JIST IPUCBOEHMsI TaO/IMIIE U CTOJIOIY B TabIuIle BpEMEHHOIO UMEHN.
IIceBROHUMBL YACTO MCIIOJIb3YIOTCS AJI TOTO, YTOOBI CAeJaTh UMeHa CTOJIOL0B
6osee ynobountaeMbiMu. [ICEBIOHMM CyLIECTBYET TOJAbKO Ha BPEMS BBIIIOHEHUS
3ampoca.
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B ciremyioneM mprmMepe Mbl pACCMOTPUM Pas/ITYHbIE CIIOCOOBI CO3AAHN IICEBIOHIMA
IS Bb16paHHb1X UMeH Tosieil u3 TabauInl customers. IlceBoHNM B 6a3e NaHHBIX
BCer/[a yKa3blBAIOT CPasy MOCJe UMEHH 110Jis1. [IceBIOHUMBI OOBIYHO CBSI3aHBI C KJTHO-
YeBBIM CJIOBOM AS, 0iHaKO B OoJibinHcTBe peanusanuil PCYB/I kioueBoe ¢10Bo AS
MEKLy IMEHEM TIOJISI U TICEBIOHUMOM HCIIOJIB30BaTh HEOOSI3aTEIBHO.

/*
CREATED BY: YonTtep lunac
CREATED ON: 13.03.2018
DESCRIPTION: [aHHbIi 3anpoc ocywecTBAseT BbibOpKy nosnei umeHu, damunuu,
3/1eKTPOHHOM MOYThl M HOMepa TenedoHa W3 Tabnuupl customers (KAWEHTHI)
N OEMOHCTPUPYET YeThipe pas/IMyHblX Cnocoba MCMONb30BaHWUA MNCEBAOHMMA.
*/
SELECT

FirstName AS 'First Name',

LastName AS [Last Name],

Email AS EMAIL

Phone CELL
FROM

customers

B nmannoMm 3ampoce 17151 IEPBBIX TPEX MOJIEH MbI UCIIOJIB30BAIN KJIOYEBOE CIOBO AS.
3aTeM i TIoJist Phone, KOTOPOE MBI TTeEPEMMeHOBAH B CELL, KITIOUE€BOE CJI0BO AS MBI
orryctui. Eciiv co3ianHbIil BaMU TICEBIOHUM COJ/IEPKUT HECKOJIBKO CJI0B (HATIPUMED,
nMs 1 haMUINIo), €Tr0 He00X0LUMO pasrpaHu4nTh, B JAHHOM CJIy4dae 160 olnHap-
HBIMU KaBbIlUKaMu ' ', 1100 KBa/lpaTHbIMU ckobkami [ ], Kak [IOKa3alo B npumepe.
HOCKOJIbe 1ceBAOHNUMBI EMAIL 1 CELL IIpeACTaBaAIOT co60it OT/IeJIbHBIE CJIOBA, HET
HEOOXOMMOCTHY MX 3aKJII0YaTh B KABBIUKY UJIU CKOOKI.

MPUMEYAHUE

B SQL cyuiectByeT MHOXeCTBO BapuaHTOB CUHTaKcuca nceBnoHUMoB. dpyrue
PCYB/[ moryT He pacrno3HaBaTb BCE NMepeyYnNCTIeHHble 34eCb BapnaHTbl NCeBAO-
HUMOB. Ecnv npu BeinoniHeHnn 3anpoca obHapykeHa cMHTakcmyeckas owmoka,
npoBepbTe, Kak Bbl YKa3aan NCEBAOHNM.

Kaxk mokasano Ha puc. 36, B pacrosio;KeHHBIX CJIeBa BHIXOAHBIX TAHHBIX UMEHa TI0JTeH
He MEHSTIOTCsI. Pacrosio;keHHble ClipaBa BBIXO/IHBIE JIAHHbBIE TTOKA3BIBAIOT, KAK TTPU
UCII0JIb30BAHMK IICEBJOHUMOB U3MEHUJIMCh MMeHa cToa6uoB. IIpu gobasieHun
HCeBJOHKNMA IaHHbIe B Ga3e JaHHbIX He U3MeHAIOTCs. [[CeBIOHIMBI I3MEHSIIOT TOJIBKO
c110c00 0TOOpasKeHUs 110JIeli Ha ITaHe Il Pe3yIBTaToB.
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BE3 NCEBOOHUMA C NCEBAOHMOM

FirstName  LastName Email Phone First Mame  Last Mame EMAIL CELL
1 Luis gah luisg@embraer,com,br +55 (12) 3923-5535 1 _! Gongalves luisg@embraer.com.br +55 (12) 3923-5555
2 Leonie Kdhler leonekohler@surfeu.de 490711 2842222 2 Leonie Kéhler leanekohler@surfeu.de +400711 2842222
3 Frangois  Tremblay ftremblay@gmail.com +1 (314) 7214711 3 Frangois  Tremblay ftremblay@gmail.com +1 (514) 71-4711
4 Bjomn Hansen bjer.hansen@yahoo.no +4732244 2223 4 Bjom Hansen bjorn.hansen@yahoo.no 472440222
5 Frantitek  Wichterlovd  frantiselow®jetbrains.com «420 2 4172 5555 5 Frantitek  Wichterlovd  frantiselkw@jetbrains.com +420 2 4172 5555
6 Helena Holy hhaly@gmail.com +420 2 4177 0449 6 Helena Haly hholy@gmail.com +420 24177 0443
7 Astrid Gruber astrid.gruberBapple.at +43 01 5134505 7 Astrid Gruber astrid.gruber@apple.at +43 01 5134505
8 Daan Peeters daan_peeters@applebe +32022190303 8 Daan Petters daan_peeters@applebe +32022190303
9 Kara Nielsen kara.nielsen@jubii.di +453 3331 9991 9 Kara Nielsen kara.nielsen @jubil.dk +433 3331 9991
10 Eduardo  Martins eduardo@woodstock.com.br | +55 (11) 3033-5446 10 Eduarde  Marting eduardoBwoodstockcombr  +55 (11) 3033-5446

Puc. 36

I'IpaKTqucme 3aQaHuA
* [lo6aBbTe K 3anpocy ellie 04HO MoJie U YKauTe 4J1F Hero rnceBooHUM.

* [onpaKTUKyNTeCh B USMEHEHWUW CUHTaKCHKCa NCeBAOHMMA, NonpobyiTe UCKNIo-
YUTb KIloUeBOe CNI0BO AS. MpoaHanusupyiTe pesysbTar.

NMPUMEYAHUE

He ncnonbaynTte Hukakne kntouesble cnosa SQL B kavecTBe NnceBAOHMMOB. ITO
BbI3ZOBET MyTaHWLy WK cnHTakcuueckme owmnbku. PCYB[ moxeT nntepnpetu-
pOBaTb JaHHbIN NCEBAOHUM Kak KOMaHzy.

Ycnosue ORDER BY

ITpeanonoxum, 9to caryskGe TOAIEePKKA HeoOX0MuM criucok kareHToB sTunes. Ile-
JIecOOOPA3HO YIOPSIIOUUTD MOJTyUEHHbBIE PE3YJIBTATHI 110 (haMUINKI KIHEHTOB. YTOObI
C/IeJIaTh 3TO, HAJI0 UCITOIH30BATh HOBOE YCJIOBHE TIOCIE YCI0BHs FROM. YcroBre ORDER
BY MCITOJIb3YETCS /IS COPTUPOBKY JAHHBIX B TIOPSIAKE BO3PACTAHMS UM YOBIBAHUST
Ha OCHOBE OJTHOTO UJIH HECKOIBLKUX CTOIOMOB. [To yMom4anuio faHubie 6yyT 0Tcop-
THPOBAHBI B IIOps/IKe Bo3pacTanus oT A 10 Z. CrieninajibHoe KJioyeBoe cJI0BO ASC,
OMpeIETISTIoNee MOPSIOK COPTUPOBKH, HEOOA3aTEIbHO. [/ COPTUPOBKHU B MOPSI/IKE
y6bIBaHUs OT Z 110 A HE0OXOMMO TIOCTIE COPTUPYEMOTO MOJIst J0OGABUTH KIIOYEBOE
cs10B0 DESC. Hanpumep, 3ampoc ORDER BY LastName DESC copTHpyeT cTOJIO€LL C IICeB-
JTOHUMOM LastName B ITopsiike y6bIBaHI/IH.
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/*

CREATED BY: YonTtep lunac

CREATED ON: 13.03.2018

DESCRIPTION: [aHHbii 3anpoc ocywecTBAfeT Bbl6OpKY Monei UMeHu, damunuu
M 2N1eKTPOHHOW MOYTHl M3 Tabauupl customers (KAWEHTb), OTCOPTUPOBAHHBIX
no ¢ammnumu (Last Name).

*/

SELECT
FirstName AS [First Name],
LastName AS [Last Name],
Email AS [EMAIL]

FROM
customers

ORDER BY
LastName ASC

SESCRIFTICH This query selects the ELEst mame. 18t hase, nd émall from the castomers table. srdered by Last Bise.
.

Tizsiane A5 (Piret Basal,
thams A8 [Lat Rama],
Esatl A3 [ERL]

costomers
o BT
Lasthisse ASC

Puc. 37

NMPUMEYAHUE

Ecnu ycnosmne ORDER BY oTcyTctayeT, kaxabiit 3anpoc byaeT Bo3BpaLlaTth AaH-
Hble B TOM NOpsifKe, B KOTOPOM OHM Dblin U3HaYalbHO COXpPaHeHbl B Tabnuue.
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SESCRIFTION: This quary selects che S0t neme. aa% name, sad smsil {708 The cernomers Table, rdeved by firsr mme (sacendingl, Then Lt same [descendisgl.
o

smucr
TizasSaze AS [Firat Sema],

Bastiane A5 [Last Base],
Ezall AS [ERIL)

centomers

o BT
Tizachaze ASC,
Lasthame pESC

5 r aveREed 43 TE Sevm SELOCT
Tiswilase A3 [Tises Hesal,
A3 [Last Hame],
Email A5 (BGIL]

custoeers
ORDER BY
Firaniane AS2,

Puc. 38

Taxske ycstoBre ORDER BY MBI MOKEM HCTIOTb30BATh /TSI COPTHPOBKHU MO HECKOTBKUM
crosibiam. B maHHoM mprMepe MbI BBITTOJIHUM CHAYaIa COPTUPOBKY O UMeHH (110
asipasuTy), a 3aTeM 1o phamuiu (B o6paTHOM nopsiake ). JIJis 9Toro Ham HeoOXOANMO
B ycsioBuu ORDER BY ykazatk ziBa moJist. [Ipu nepedncieHnn HeCKOTBKUX MOJIeH X
HEOOXOIUMO Pa3/Ie/IATh 3aMATHIMU.

/*

CREATED BY: YonTtep lunac

CREATED ON: 13.03.2018

DESCRIPTION: [aHHbli 3anpoc ocCylwecTBAAET BblOOpKY Moned UMeHu, ¢amunuun
U 31eKTPOHHON MOYTbl U3 Tabnuupl customers (KAMEHTbI), OTCOPTUPOBAHHBIX
CHavyana no umeHu (Mo BO3pacTaHuw), a 3aTem no damunum (Mo y6bIBaHMI) .

*/

SELECT
FirstName AS [First Name],
LastName AS [Last Name],
Email AS [EMAIL]

FROM
customers
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ORDER BY
FirstName ASC,
LastName DESC

Bolmosinum fanublil 3a11poc 1 IpoaHaau3upyeM UMeHa KJIMEeHTOB, HauMHalolIecs
¢ 6ykBor D. MBI BUINM, YTO MMEHa PACTIOTIOKEHBI TI0 ahaBuTy, a haMuanu — B 06-
paTHOM IOPSJIKE.

NMPUMEYAHUE

Ecnu Bbl ucnonbayete ycnoene ORDER BY onsa ctonbua, B KOTOPOM MMeEoTCs
nyCTble CTPOKMW, Bbl yBUAUTE, YTO 3TN 3Ha4YeHNA 6y,EI,yT OTO6pa)KaTbCF| B Ha4vase
cnucka kak NULL (ecnu copTupoBKa ocyLecTBisieTcs B NOPsAKe BO3pacTaHus).

Flpakmqecuue 3aaHuA

X 3MeHWTe NMopALoK Mosieit B YC/oBUM SELECT 1 ycTaHoBUTe LastName nepsbIM
CTON6LIOM, a He BTOpbIM. BbiMosiHuTe 3anpoc, B pe3ysibTate KoToporo 6yayT nosy-
YeHbl yiopAnoYeHHble 3anmncy LastName. CTan v cincok 6onee YntabesbHbIM?

Mony4yeHne orpaHMyYeHHOro Y1ca 3anucen
¢ noMouubio ycnosua LIMIT

B npezabiaymyx mpuMepax Mbl OCYIIECTBIISIA BEIOOPKY BCeX 3anuceil 3 TabJIuIbl
customers. XOTH MbI OTPAaHNYNJIN HAIITX 3alTCH TPEMA ITOJIAMN 1 OTCOPTUPOBAJIN 3TN
OJIs1, B IaHEJIU COOOIIEHUI Mbl BUUM, YTO KasK/bIil Pa3 Mbl BO3BpaiaeM 59 CTpoK.
Ecin Her HE0OXOMMOCTH B IIPOCMOTPE Beex 59 3anmceii, Mbl MOKEM OIPaHUYKTh
HAIIM PE3YJIBTAThl ONPeIeJeHHBIM KOJUYECTBOM CTPOK. ITO OBIBAET TIOJIE3HO MPH
COPTUPOBKE T10 KOJIMYECTBY (KOTOPOE MBI ITPOJIEMOHCTPUPYEM TI03KE ), HAPUMED TI0
caMoil BBICOKOII IleHe Wi caMbIM OOJIbIINM IpoakaM. Ecim mociie ycoBust ORDER
BY MbI 1006aBUM KJIOueBble cjioBa LIMIT 10, B pesyJ/ibTaTe BEPHYTCS TOJbKO IIePBbIe
JeCATH 3alliCell B YKasaHHOM MOPSIKe COPTUPOBKU. MOKHO yKaszaTh J000e YHCIo
3amnucei, KOTopoe HeoOX0AUMO 0TOOPasUTh (IIPH YCIOBUM, YTO B TaOJIMLIE UMEETCSI
TaKOe KOJIMYECTBO 3aIIHCeit).

/*

CREATED BY: Yontep lWunac

CREATED ON: 13.03.2018

DESCRIPTION: [aHHbli 3anpoc ocyuwecTBAseT BblbOpky nepsbiX 10 3anucei u3
Tabnuupl customers (K/JMEHTOB), OTCOPTUPOBAHHLIX CHavyana no umeHu (no
BO3pacTaHuKw), a 3aTem no ¢amuaum (no ybuiBaHUK).

*/



68 I'naga 4. Pabota ¢ 3anpocamu

SELECT
FirstName AS [First Name],
LastName AS [Last Name],
Email AS [EMAIL]

FROM
customers

ORDER BY
FirstName ASC,
LastName DESC

LIMIT 10

— -
1 CREATED BN Baluer Shielde F
3 CREATED (B Wids2obe
El CESCRIFTION: This quesy selects the first 10 fecerds frem the custemera table, sodered by first sase (astendisg), thea last name (desceadisg).
3 *
L3
¥ SELECT
] FirsuSese AS (First Suse], v
k] Laachse AS [Last Sase]
" Emasl A8 [DAIL)
1 L]
s Custimers
o mIER By
5 A e 10 rows returned in 1ms from: SELECT
"r' Lo 10 Firstlame RS [First Name],

ey e o 1 AS [Last Name], 5
g Email AS [EMAIL)
2 Alespsdee  Roche oSl dpem b m
8 T ryoEm customers
e - ORDER BY
p7—eg 1 pvam T Firstiame ASC, .
TS SR TSRS LastName DESC
8 Duge Gubbre:  degoguienerlyshoos
o v LS
10 Edussdo  Matios  cdusde@woodiock combe
[ ———

Tizechaze A5 [Fize: Nama),

Lasctiame A3 [Last N

Exail A8 [BATL]

e

Fizasiace ASE,
‘Lawziane DL50
LneT 18
Puc. 39

Ha namreii nanenu coobiennii (puc. 39) renepp nosisuiochk cooduerue: 10 rows
returned in 1ms (10 cTpoxk BepryJiock 3a 1 Mc). CHauasia 3a1poC BBIIIOIHSIET YCI0BUE
ORDER BY, a 3aTeM IIPUMeHsIeT OTPaHUY€eHHE.

MPUMEYAHUE
HeT HeobxogumocTn Bcerpa ucnonbsosats ycnosue LIMIT Bmecte c ORDER BY.
B BosibLuMHCTBE CllyYyaeB MMEEeT CMbICT YyNOPALOUYUTL Pe3ysibTaTbl MO ONpefeseH-
HbIM KpUTepUsaMm, npexae Yem orpaHunynsats nx. Ecnn ycnosrne ORDER BY He
ncnonb3ayetcs, pesysbTatsl onepartopa LIMIT bynyT BosspallueHbl B TOM nopsake,
B KOTOPOM OHM Bbinn M3HaYanbHO fobasneHbl B Tabnunuy.
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KoHTponbHble Bonpochl

1.

Hanumure 3anpoc, 4ToObl y3HATh KOJIMYECTBO KJIMEHTOB, (haMUJIUU KOTOPHIX
HauuHaioTcs ¢ OYKBbI B.

Kaxast koMImaHvist Iyt COPTUPOBKE B TOPSI/IKE YOBIBAHUS TIOSIBJISIETCS B BEPXHEH
CTpOKe TabIUIbI customers?

Kaxoe xommuecTBO KJIMEHTOB He YKA3aJI1 MIOUYTOBBIN MH/IEKC?

Pe3iome

Pekomenyercst 106aBIsATH KOMMEHTapUH K 3arrpocaM. basosblil 610K KOMMEH-
TapUeB MOJKET COJIEPIKATh UMST PazpabOTINKa, IaTy CO3[MaHUS 3aIIPOCca 1 KPATKOE
oIMcaHue 3a1poca.

HpI/I HalmMCaHWU 3aIlTpocCa ITOJIE3HO CHavdaJla C(l)OpMyJII/IpOBaTI) BOIIPOC Ha 4eJjioBe-
YECKOM A3bIKE, a 3aTEM OIIPE/IC/INTD HeO6XOlII/IMbIe KJIIOYEBbIE CJIOBa U yCJIOBUA.

3ampoc 0OBITHO HAYMHAETCSI € YCIOBUsT SELECT, KOTOPOE YKA3BIBAET, KAKIIE TIOJIST
BBIBOJIUTD 13 TAOJIUIIBI, YKA3AHHOI B yCJIOBUM FROM.

IIceBmonumbl B SQL UCIIONB3YIOTCS /IS IPUCBOEHM Tab/IHLE MK CTOIOY B Ta-
6Jiiie BpeMeHHOro umeHu. IIceBIOHMMBI II03BOJISIOT CIeJIaTh KMEHa CTONOI0B
6oJiee yobourtaeMbIMU. IICEBIOHUM CYIIECTBYET TOJIBKO Ha BPEMSI BbIIIOJTHEHUST
3armpoca.

Wcnosb3oBanme ycaoBus ORDER BY TO3BOJIIET COPTUPOBATD 3AMTNCH B AJI(DAaBUTHOM
nopsake (ASC) wiu B o6parHom nopsiake (DESC).

C nomoibio ycsoBus LIMIT (11ocsie ycaoBUst ORDER BY) MOKHO [OJIYYUTb OTpa-
HIYEHHOE YHCII0 3amucei. /I aToro BaM HEOOXOANMO YKA3aTh KOJUYECTBO
PEe3yJIBTaTOB, KOTOPBIE XOTHUTE TTOKA3aTh.
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Ipeocbpa3zoBaHue AaHHbIX
B UHoOpMaLMIo

KpaTtkoe copep:xaHue

v Onepartopsl B SQL

Ycnosue WHERE

lMowncK TeKcTa ¢ Ucnosib30BaHNEM MOACTAHOBOYHbIX 3HAKOB
OyHKUMA DATE ()

Mcnonb3oBaHve ogHOBpeMeHHO OR 1 AND

Onepatop CASE

AN N N N N

KoHTponbHble Bonpocel

Ha sTom sTare o0ydeHust Mbl IIOKaKeM, KaK, HCIOJb3ysT OCHOBHON OIMepaTop
SELECT, OJIy4uTh J110601 HAGOP TMosei 13 Tabauiibl 6a3bl TAHHBIX U TIPU HEOD-
XOAMMOCTHU yHopsiAounTh ux. OTobpaskeHue u COPTUPOBKA MOJIEH — 9TO BasKHbII
TepBbIil mar 06yuennst. B mampreiiniem, aTo6B BBI MOTJIN 3a1aBaTh GoJiee KOHKPeT-
HBIE BOIIPOCHI, TTOHAL005TCst Gosiee TOUHBIE HHCTPYKITUU. B mpeabiayIieil riase
B paszesie « KoHTposIbHbBIE BOTIPOCHI» MBI CIIPOCUJIN, CKOJIBKO (haMUJINii KJINEHTOB
HAYMHAIOTCS ¢ OYKBBI B. ECJM BB BLIMOJHUIN YIIPAKHEHWE, TO 3HAETE, YTO B Pe-
3yJIbTaTe BBITTOJTHEHUST 3alIPOCa BEPHYJIOCh HE OUYe€Hb MHOTO 3armuceil. B gannom
CJIy4ae JIETKO OTCOPTUPOBATH JaHHbBIE B AI(aBUTHOM MOPsIIKe 10 haMUIny, a 3a-
TEM MPOCTO BPYYHYIO TOACYUTAT, CKOJIBKO M3 HUX HaunHaercss Ha 6ykBy B. Ho
YTO IEJIATh, eciin Ga3a JAHHBIX COAECPIKUT MUJIITMOH KIUEHTOB? Bbl ieficTBUTEIHHO
JyMaeTe, 4TO CMOKeTe BPYYHYIO MoJcunuTaTh Bce hamuanu Ha 6ykBy B? K cua-
cTbi0, B SQL cylIecTByoT HHCTPYMEHTBI, KOTOPbIE He TOJIBKO MO3BOJISIOT CY3UTh
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nabop pesyaomamog (To eCTh Pe3yJIBTaThl 3a1POCa) 10 O4eHb KOHKPETHBIX JAHHBIX,
HO TaKyKe yIOpPAA0YUTh U OT(UIBTPOBATD JAHHBIE B 3aBUCUMOCTH OT 3aJJaHHbIX
110JIb30BaTeJIeM YCJIOBU.

NMPUMEYAHUE

C 3TOro MoMeHTa Mbl He DyeM MokasbiBaTb OKHa C BbIXOAHbIMY AaHHbIMU Bpa-
y3epa DB Browser (tTonbko ecnv Mbl cneumansHo He ccbilaemcs Ha byHKLMIo
Bpaysepa). Tenepb Mbl Dyaem nokasbiBaTh pe3ysibTaTbl HaLLMX 3aMpOCoB B Tab-
nnyHon dopme (puc. 40).

PesynbTat conepxut 6onee Tpex CTpok,
HO OTODpaXaeT TOJIbKO MepBble TPK

PesynbtaT cogepxut
TOJIbKO TPU CTPOKM

InvoiceDate BillingAddress InvoiceDate BillingAddress

1 1/1/2009 0:00 Theodor-Heuss-Strafe 34 1 1/1/2009 0:00 Theodor-Heuss-StraBe 34

2/1/2009 0:00

Barbarossastrafie 19

2/1/2009 0:00

Barbarossastrafie 19

2/1/2009 0:00

8, Rue Hanovre

2/1/2009 0:00

8, Rue Hanovre

3 CTPOKM NofyyeHo

150 cTpoK nonyyeHo

333Mc .. | 3a3mc

Puc. 40

Onepatopbl CpaBHEHUA, NOrUYECKUe
U apudMeTMYeCcKue onepaTopbl

Onepamopol — 910 clieliiaibHble Kio4yeBble coBa B SQL, KOTOpble Mbl UCIIOJIb3yeM
BMECTE C YCJIOBUSIMU [IJIsl CPABHEHUST 3HAYECHUI MOJIEH, BBIOOPA TOIMHOKECTB MMOJIei
WJIM BBINOJIHEHUSA apudMeTnyeckux ornepanuil.* B otinune ot yske U3y4yeHHbIX
HaMM KJIIOUEBBIX CJI0B, TaKUX KaK SELECT, oliepaTOpbl HE MOT'YT CYIIIECTBOBATh KakK
camocTogTesbHble yeaousa SQL, ux caemyer UCmoib30BaTh ¢ APYTUMU YCIOBUIMH,
TaKUMU Kak SELECT u WHERE (KOTOpPBIE MBI PACCMOTPUM B 3T01 T71aBe). Ha puc. 41
TTOKA3AHbI TPU THUTIA OTIEPATOPOB, KOTOPBIE MBI OY/IEM MCTTOJIB30BATH JajIee B 9TOM
rJIaBe.

* Cyl1iecTByeT HeKasl MyTaHWIa B TEPMUHOJIOTHN. B aHTIMIICKOM SI3bIKE €CTh JiBa Pa3HbIX
cs0Ba, statement 1 operator, KOTOPbIE Yallle BCEro IIePeBOASAT OAUHAKOBO — OIIEPaTOP.
BeTpedaercs Takke IepeBos cIoBa operator (B MpUMeHEHUHM K apH(pMeTUIeCKIM,
JIOTUYECKNM ¥ CPaBHEHNST) KaK «OTepalusl», a IepPeBoJl CI0Ba statement Kak «HHCTPYK-
ITA». Mpbr 6yﬂCM VCIIOJIb30BATh TEPMUH «OII€PATOP» KaK HaI/I60.HCC HpI/IBbI‘{HbeI. — Hpu—
Mmeu. peo.
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TUNbl ONEPATOPOB

OMNEPATOPbI CPABHEHUS

JIOTMYECKMUE
OMNEPATOPbDI

APUOMETUYECKUE
OMNEPATOPbDI

= PaBHO

> Bosnblie, yem

< MeHblue, yem

>= Bonblue nam paBHoO
<= MeHblle nnn paBHoO

<> He paBHo

BETWEEN (Mexay)
IN (B)

LIKE (Kak)

AND (M)

OR (Mnu)

Puc. 41

NMPUMEYAHUE

+ CnoxeHune
- Bbiuntanne
/ Denenuve

* YMHOMXeHUe

% OcTaTok OT geneHus

[nsa cozpaHusa Bonee CNOXHbIX 3aMpPOCOB ONepPaTopsbl PasHbIX TUMOB MOXHO
KOMBUHMPOBaTL. DTO MNO3BOJISET MOJyYaTh AaHHbIE B 3aBUCUMOCTHM OT Onpeae-
JIEHHOro AManasoHa WM co3paBaTb YHMKanbHble ycrnosus. Paccmotpum Haum-
Bornee pacnpocTpaHeHHble onepaTopsl.

B caenyiomem mpuMepe Mbl PaCCMOTPUM, Kak apu(gMeTudecKue ornepaTopsl uc-
MOJIB3YIOTCST BMeCTe ¢ ycsoBreM SELECT /i1 yBeImueHns 3HaueHns noJis Total n3
TabJuibl invoices 6asbl gaHHBIX sTunes. ApudMeTHuecKue onepaiuy moJe3HB,
KoT/la HeOOXOAMMO CUUTATh HAIOTH, HAAOABKH U JIP.

SELECT

Total AS [Original Amount],
Total + 10 AS [Addition Operator],

Total
Total

Total
FROM

invoices
ORDER BY

Total DESC

- 10 AS [Subtraction Operator],

/ 10 AS [Division Operator],

Total * 10 AS [Multiplication Operator],
% 10 AS [Modulo Operator]
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Original Amount Addition Subtraction Division Multiplication Modulo
Operator Operator Operator Operator Operator
1 25.86 35.86 15.86 2.586 258.6 5
2 23.86 33.86 13.86 2.386 238.6 3
3 21.86 31.86 11.86 2.186 218.6 1
4 21.86 31.86 11.86 2.186 218.6 1
5 18.86 28.86 8.86 1.886 188.6 8
412 cTpoK nonyyeHo
3342 mc
Puc. 42

ﬂpakmqecuue 3afaHuA

X Wcnonb3ysa npyBeeHHbIV BbiLLE MPUMEp 3anpoca, 0TobpasuTte nose Total U3
Tabnuubl invoices ¢ fobaBneHHbIM Hanorom B pasmepe 15%.

OunbTtpauma gaHHbix (WHERE)

[Tomumo ycmoBusa SELECT omepaTOpPBI Yallle BCETO UCTIOAb3YIOTCS B yCIOBUY WHERE.
C nomo11bi0 WHERE MbI MOKEM JI00aBJISATD K HAILIUM 3alpocaM oIpeieJIeHHbIE YCIOBUL,
HANpUMep OrPaHIUMBATH PE3YJIBTaThI HAIINX 3alIPOCOB B COOTBETCTBUY ¢ HEOOXO/IH-
MbIMU 3aaduaMu. HekoTopble pacipocTpaHeHHbIe TUTTHI JAHHBIX, KOTOPBIE MBI MOKEM
(buIBTPOBaTh, COAEPIKAT YNCIA, TEKCT U AAThl. /st (DUIIBTPAIlnu JaHHBIX MBI OyaeM
HCI0JIb30BaTh WHERE BMeCTe C ollepaTopamu.

Paccmotpum caepytonmii mpumep. IIpesmnosnoxum, 4To oT/es Mpoiak KOMIIAHUT
sTunes xouer 3HaTh, CKOJbKO KJIUEHTOB KYIUJIM ABE IeCHU cToUuMOoCTbIo 110 $0,99
Kakaas. Kak orBeTuTh Ha 9TOT Bompoc? B riaBe 3 B paszese «KoHTposbHBIE BO-
IIPOCHI» MBI TIOKa3biBaJI TabJuIly tracks. V13 Hee MbI 3HaeM, UTO Hallla KOMITAHUST
mpojaeT oTaeabHbIe mecHn o 1eHe $0,99 u $1,99 (puc. 43).

Ecm Mbl ipoanammsupyeM tabauiy invoices (puc. 44), To yBIAUM OOLIYIO CTOM-
MOCTb 3aKa30B B I1oJie Total.

Eciiu 6bI HaM TIOHaZOGUJIOCHh Y3HATh KOJMYECTBO KJIUEHTOB, KOTOPbIE IPUOOpesn
Beero ase recHn 1o $0,99, Mbr 661 0TOOpasuIn B TabJIKile invoices 3amuch Ha 001y O
cymmy $1,98 — 3a iBe mecHm.
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o (e 186
Trackid Hame Albumid Medis UnitPrice

Fiter Filter Filter Filter Fiter Filter

3161 3161 Minha Fé 248 1 6581474 0.99

3162 3162 |Lua de Ogum 248 1 5718129 0399

3163 3163 |Somba pras... 248 1 5121366 0.99

3164 3164 Vardade 8 1 w07 099

3165 3165 The Brig Fro 3 4EBI19543 199

3166 3166 o 28 3 541715199 199

3167 3167 Five Years Gone | 228 3 530551890 199

368 3168 | The Hard Part | 228 3 aTs0e611 199

3169 3169 The Man Behi... 229 3 s03951081 199

3170 3170 Greatest Hits .m 3 522102916 199

un u1n Lllm 28 3 518677861 .l.”

un An The Office: Au. 249 3 200462361 199

un un OwerstyDay 249 3 w7916 199

27 3174 Health Care | 249 3 260403577 199

urs 7S The Allance | 249 3 66200162 199

176 3176 Basketholl 249 3 67464180 199

Puc. 43

File Edit View Help

L&mm (3 OpenDatabase | L[ Write Changes [ Revert Changes

Database Structore | BrowseData | EdtPragmas | Eweaute SQu |

Table: [ || inveices
Invoiceld Customerld InvoiceDate Billi ress Billi Billi Bil Bill ICode Total
Filter Filter Filter Filter Filter Filter Filter Filter Filter
1 1 2 2009-01-01 0... Theodor-Heus... Stuttgart Germany 70174 198
2 2 4 2009-01-02 0... Ullevilsveien 14 Oslo Norveay 071 3.96
< £ 8 2009-01-03 0... Grétrystrast 63  Brussels UL Belgium 1000 5.94
4 4 14 2009-01-06 0... 8210 111 5T ... Edmonton AB Canada T&G 207 891
5 |5 23 2009-01-11 0... 69 Salem Street Boston MA usa 2113 13.86
6 & 37 2009-01-19 0... Berger Strabe... Frankfurt NELL Germany 60316 0.99
Taul? 38 2009-02-01 0... Barbarossastr... Berlin Germany 10779 1.98
a B 40 2009-02-01 0... 8, Rue Hanowre Paris France 75002 198
2 9 42 2005-02-02 0... 9, Flace Louis... Bordeaux UL France 33000 3.96
10 10 46 2009-02-03 0... 3 Chatham St... Dublin Dublin Treland ML 5.94

Puc. 44

Wcrnonb3yst MHCTPYMEHTBI, KOTOPbIE BbI U3YYUJIN B ITPEbILYIICH riiaBe, MOKHO Ha-
CaTh 3a1POC, KOTOPBIN OCYIIECTBIISIET BBIGOPKY BCEX CUETOB,  3aTE€M YTIOPSI0YU-
BaeT ux 110 001eil cymMMe, HO /I 9TOTO HEOOXOANMO BBIIOJHUTH PACUeT BPYUHYIO.
Ho MosxHO 1 BcTaBUTD ycsioBre WHERE MesK/Ly yCJIOBUSIMEU FROM 11 ORDER BY /1715 TIOMCKA
TOJIBKO TEX CU€TOB, KoTopbie paBHbl $1,98. Bmecte ¢ nToroBoit cymmoii 106aBum He-
CKOJTBKO JIPYTUX TOJIEH, TAKUX KaK JIaTa BBICTABJICHIS CUETa U aJIPEC, UTO MTOMOKET
HaM WJICHTUDUIITPOBATH KOKABIN cueT. [Tomyamm caey ol 3ampoc:
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SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total
FROM
invoices
WHERE
Total = 1.98
ORDER BY
InvoiceDate
InvoiceDate BillingAddress BillingCity Total
1 2009-01-01 00:00:00 Theodor-Heuss-StraBe 34 | Stuttgart 198
2 2009-02-01 00:00:00 Barbarossastrafie 19 Berlin 198
3 2009-02-01 00:00:00 8, Rue Hanovre Paris 198
4 2009-03-04 00:00:00 1 Microsoft Way Redmond 1.98
5 2009-03-04 00:00:00 1 Infinite Loop Cupertino 198
6 2009-04-04 00:00:00 421 Bourke Street Sidney 1.98
7 2009-04-04 00:00:00 Calle Lira, 198 Santiago 1.98
8 2009-05-05 00:00:00 Rua a Assungdo 53 Lisbon 1.98
9 2009-05-05 00:00:00 Tauentzienstrafie 8 Berlin 1.98
10 2009-06-05 00:00:00 Qe 7 Bloco G Brasilia 198
111 cTpoK nonyyeHo
3a7Mc
Puc. 45
NMPUMEYAHUE

Ycnoeue WHERE Bcerpa cnepyet nocne ycnosua FROM, Ho Bcerga HaxoguTcs
nepen ORDERBY. B npueeneHHoM sbiwe npumepe ycnoene WHERE nobasneHo
[N BO3BpaTa BCex cHeToB Ha cyMmmMy $1,98. 3Hak = — 370 onepaTtop cpaBHeHus.

ﬂpaumqecuue 3aaHuA

Mcnonb3ya onepatopbl CpaBHEHWUs, HAaNULLKTe criedyioLLme 3anpochl:

3ampoc, Bo3BpaLLlaloLLmMii BCe cyeTa, Kpome $1,98.

* 3anpoc, Bo3BpaLLIaLLMiA BCe cyeTa, npesbillatoLue 3HadveHune $1,98;

> 3anpoc, Bo3BpalLlalLLMi Bce cyeTa, KoTopble 60sbLue unu paeHbl $1,98;
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[pyroil nosieanublii BUJ oriepatopoB — Jorudeckue. Vcnoab3ys Jorudyeckue ore-
PaTopBbI, BBl MOXKETE CO371aBaTh GoJiee CJIOKHbIE U KOHKPETHBIE 3aIIPOCHI, KOTOPbIE
TPY/IHO BBITIOJIHUTH € TIOMONIBIO OllepaTopoB cpaBHeHus. [Ipesamonoxum, 4To Bac
MIOTIPOCUJIN Y3HATh, KAKOE KOJIMYECTBO CUETOB NMEETCS B OTIPE/IeIEHHOM /INaria3oHe,
narnpumep ot $1,98 1o $5.

B manHOM ciydae mejiecooOpasHO UCIOJb30BaTh ommepaTop BETWEEN. Omeparop
BETWEEN 3a/1aeT AMAINA30H /IS IIPOBEPKU YCIOBYSL. J[J1s1 onpegeienust HeoOXOAUMOro
Jliara3oHa 3Ha4eHuil BMecTe ¢ ornepatopoM BETWEEN ucnonb3yeTcs: oriepaTop AND.
PaccmoTpuM citeyionuii 3arpoc, KOTOPBIN BO3BpalllaeT cueTa, HaXOAIInecs B ina-

nasone ot $1,98 o $5,00.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE
Total BETWEEN 1.98 AND 5.00

ORDER BY
InvoiceDate

[Ipoananmmsupyem 1epBble JIecATh Pe3yabTaToB aTOro 3ampoca (puc. 46). itoroBbie
CYMMBI c4eTOB HaxosaTcs B anamnasone ot $1,98 10 $5. Oneparop BETWEEN BKJIIOYaeT

InvoiceDate BillingAddress BillingCity Total

1 2009-01-01 00:00:00 Theodor-Heuss-StraBe 34 | Stuttgart 1.98
2 2009-01-02 00:00:00 Ullevalsveien 14 Oslo 3.96
3 2009-02-01 00:00:00 Barbarossastrafie 19 Berlin 198
4 2009-02-01 00:00:00 8, Rue Hanovre Paris 198
5 2009-02-02 00:00:00 9, Place Louis Barthou Bordeaux 3.96
6 2009-03-04 00:00:00 1 Microsoft Way Redmond 198
7 2009-03-04 00:00:00 1 Infinite Loop Cupertino 198
8 2009-03-05 00:00:00 801 W 4th Street Reno 396
9 2009-04-04 00:00:00 421 Bourke Street Sidney 198
10 2009-04-04 00:00:00 Calle Lira, 198 Santiago 198

178 cTpoK nonyyeHo

3a3Mmc

Puc. 46
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B /IMalla30H U [TapaMeTpbl, KOTOPbIe BbI eMy 3ajia/iuTe. [[pyrnMu cioBaMu, 371eCb OH
GyzeT BKIOYaTh JioObie 3HaveHust Meskay 1,98 u 5,00 u paBHbIe 9TUM 3HAYECHUSIM.
JLJ1s1 MOCTUIKEHUST TOTO Ke Pe3yJibTaTa, UCI0JIb3Ys ycaoBrue WHERE 1 ollepaTopbl cpaB-
HEHUS, BB MOKETE HAITMCATD cJieftyiotiee: Total >=1.98 AND Total <= 5.00. OxHako
B JTaHHOM CJTy4ae TOpas/io IIPOIIe NCII0Ib30BaTh oepaTop BETWEEN.

NMPUMEYAHUE

XoTs B npepablaywemM npumepe mbl ncnonbsyem onepatop AND BmecTe
¢ BETWEEN, onepatop AND nmeeT Gonee lMpokoe npuMeHeHne B KayecTse
nornyeckoro onepatopa. Ero mbl paccmoTpum nosxe.

I'Ipaumqecuue 3aaHuA

* Mcnonb3ys npedbloyLUmia 3anpoc, BbIMOSIHATE COPTUPOBKY Mo Moo Total.
BbificHuTe, KakaA cyMMa cyeTa B 3TOM Habope JaHHbIX MaKcMMarnbHas.

Ente onun ouenb Baskubiii orepatop SQL — omepatop IN. OH 1103BoJISIET OIIpeie-
JINTb, COBITAJIACT JIM 3HAYE€HNE B yCJA0BUM WHERE ¢ KAaKUMM-TO 3HAYCHUSAMM B CIIUCKE.
B npenpiymiem mpumepe orepaTtop BETWEEN BO3Bpatnas Kaxkaoe 3HadeHne B Haleil
tab/uie invoices, Haxoasuieecs B auanasone ot 1,98 10 5,00. OnepaTop IN 1103B0-
JIIeT HaM HaxOJUTh YKa3aHHbIC 3HAUEHUsI B HAOOPe MaHHBIX. SHAUCHMSI Pas3/Ie/ICHbI
3aMATOM U 3aKITIOUEHBI B KPYTITbie cKOOKH. CIIe Iy oiii 3arrpoc BO3BPAIIAET TOTHKO
cymMb cuetoB-dakTyp, paBibie $1,98 nau $3,96 (puc. 47).

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE
Total IN (1.98, 3.96)

ORDER BY
InvoiceDate

NMPUMEYAHUE

C nomoublo onepatopa = Mbl MOXeM [,06aBUTb TONIbKO oAHO 3HadveHne. C no-
Molblo ornepatopa IN Mbl MOXeM [0BaBUTL CKOSIbKO YrOAHO 3HAYEHUN, pas-
OesleHHbIX 3anaTbiMn. Takxke Mbl MOXeM rcnonb3osaTb onepatop IN ¢ TekcTom
(onuncaHo B cnepytolem pasgene).
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InvoiceDate BillingAddress BillingCity Total

1 2009-01-01 00:00:00 Theodor-Heuss-StraBe 34 | Stuttgart 1.98
2 2009-01-02 00:00:00 Ullevalsveien 14 Oslo 396
3 2009-02-01 00:00:00 Barbarossastrafie 19 Berlin 198
4 2009-02-01 00:00:00 8, Rue Hanovre Paris 1.98
5 2009-02-02 00:00:00 9, Place Louis Barthou Bordeaux 396
6 2009-03-04 00:00:00 1 Microsoft Way Redmond 1.98
7 2009-03-04 00:00:00 1 Infinite Loop Cupertino 1.98
8 2009-03-05 00:00:00 801 W 4th Street Reno 3.96
9 2009-04-04 00:00:00 421 Bourke Street Sidney 198
10 2009-04-04 00:00:00 Calle Lira, 198 Santiago 1.98

168 cTpoK nonyyeHo

3a2McC

Puc. 47

lMpaKkTuyeckune 3agaHua

* CKoJbKO 3anu1cei BO3BpaLLL@ET YKa3aHHbIN BbILLE 3arpoc?

* HanuwwumTe 3ampoc, B KOTOPOM repeymncrieHbl Bee cHeta Ha cymmy $13,86, $18,86
n $21,86.

OunbTpauma CTpoK

MBI Takke MOJKEM HCIIOJIb30BaTh ONIEPATOPHI [T BO3BPATA OTIPEIeIEHHOTO TEeKCTa
MOM06HO TOMY, KaK MBI IETANTN € YMCTaMU. PacCMOTPUM MTPUMEP € UCTOTH30BAHTEM
omepatopoB cpaBHeHUst. OTBETUM Ha CJAEAYIONNI BOMPOC: CKOJBKO CUYETOB OBLITO
BbICTaBJIeHO B ropojie Tycon (Tucson)?

Jliist 5T0T0 HEOOXOAUMO CTPYKTYPUPOBATD HAIl onepaTop SELECT. Cremyroruii 3a-
IIPOC BO3BpalllaeT Bce cueTa, BblcTaB/leHble B ropoje Tycou:

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices
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WHERE
BillingCity = 'Tucson'
ORDER BY
Total
InvoiceDate BillingAddress BillingCity Total
1 2012-03-011 00:00:00 1033 N Park Ave Tucson 099
2 2011-01-15 00:00:00 1033 N Park Ave Tucson 198
3 2013-09-02 00:00:00 1033 N Park Ave Tucson 198
4 2011-04-19 00:00:00 1033 N Park Ave Tucson 396
5 2011-07-22 00:00:00 1033 N Park Ave Tucson 594
6 2009-06-10 00:00:00 1033 N Park Ave Tucson 891
7 2013-10-13 00:00:00 1033 N Park Ave Tucson 13.86
7 CTPOK NonyyeHo
3almc
Puc. 48

B pesyabraTe 1osyyeHo ToJbKO ceMb CYeTOB J171s1 Topojia TycoH.

NMPUMEYAHUE

Mpw ncnonbzoBaHuK TekcTa B Kavectse kKputepus B ycnosun WHERE ykaszan-
Hble TEeKCTOBble 3HAaYeHMS LOJIKHbI ObITb 3aK/tOYEHbl B OAMHAPHbIE KaBbIUKM

(BillingCity = "Tucson").

HAMOMUHAHUE

B npegbigywemM npnmepe Mbl MCNOJIb30Ba I CMMBOJT =, TaK KakK Tpe6OBaJ'IOCb
HaUTX TONbKO OOHO 3Ha4dYeHue. Ecnu 6bl cTosina 3afada NoNyy4ynTb OaHHble 0514
HECKOJIbKMX ropoaosB, Mbl MOInn Bbl MCnonb3oBaTh onepartop IN aHanormyHo
TOMY, KaK Mbl MCMOJIb3OBann ero anad nojily4eHna 4MciaoBbIX 3HaYEeHUN.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE

BillingCity IN ('Tucson',

ORDER BY
Total

'Paris’,

'London")
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InvoiceDate BillingAddress BillingCity Total

1 2011-11-08 00:00:00 202 Hoxton Street London 0.99
2 2012-03-11 00:00:00 1033 N Park Ave Tucson 0.99
3 2012-08-13 00:00:00 8, Rue Hanovre Paris 0.99
4 2013-01-15 00:00:00 113 Lupus St London 0.99
5 2009-02-01 00:00:00 8, Rue Hanovre Paris 1.98
6 2009-07-06 00:00:00 113 Lupus St London 198
7 2010-04-11 00:00:00 4, Rue Milton Paris 198
8 2010-09-13 00:00:00 202 Hoxton Street London 1.98
9 2011-01-15 00:00:00 1033 N Park Ave Tucson 198
10 2011-11-21 00:00:00 113 Lupus St London 198

35 cTpoK nonyyeHo

3a7Mc

Puc. 49

WUcnonb3oBaHue onepatopa LIKE gna noucka
MOACTaHOBOYHbIX 3HAKOB

B nipeasiymux npuMepax /s OMCKa HeOOXOMMOT0 TEKCTa MBI UCTIOIB30BAIIN
ortepatop =. SQL Takske 1M03BOJIAET UCKATh (PPATrMEHTDHI TEKCTOBOI CTPOKHU C TI0-
MOIIIbIO oriepaTopa LIKE. IT0 0COOEHHO I10JIE3HO, KOT/Ia Mbl HE 3HAaeM, KaK UMEHHO
OBLIO 3alcaHo B Ha3e JIAHHBIX TEKCTOBOE 3HaueHue. Kpome ToTo, GBIBAIOT ciydau,
KOT/[a TEKCTOBOE 3HAUEHNUE OBIIIO HAITHCAHO ¢ OMmuOKaMu. Ecjin oHago0uTest HallTu
BCE CcueTa, BHICTABJIEHHBIE B rOPO/aX, Ha3BaHWE KOTOPBIX HauMHAeTCst ¢ OYKBbI T,
B ycamoBum WHERE TIpu1eTCsA N3MEHUTD ITapaMeTpPhI.

Omneparop LIKE UCIIOJIB3YET MOICTAHOBOUHbIE 3HAKH, [IPEJICTABIEHHbIE CUMBOJIOM %
(cumBout iporienTa). To, 4TO ciepyeT 3a 3HAKOM =, 3TO €/IMHCTBEHHOE 3HAUYCHME,
KOTOPOE BbI YBUJUTE B cBoeM Habope pedysibraroB. C MOMOIIBIO onepaTopa LIKE
1 II0/ICTAHOBOYHOI'O 3HaKa Bbl MOJKETE OIIPE/Ie/INTh BapUaHThl BBOZA.

NMPUMEYAHUE

MopAcTaHOBOYHbIE 3HaKM BCErAa 3ak/oyatoTcs B OAMHapHble KaBblukun. He 3a-
KJIFOYEHHBIN B KaBbl4KW CUMBON % — 3TO MPOCTO apudmeTnyecknin onepaTtop
(nokasaH paHee B 3TOW rnaee B Tabnvue onepaTopos). TEKCTOBLIN MOUCK He
4yBCTBUTENEH K perucTpy. [pn ncnonb3oBaHumM B 3anNpoce CTPOYHON UK 3a-
rnaBHOW OyKBbl pe3ysibTaTbl OyAyT OfMHAKOBSI.
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C 1OMOTI[BIO TTOJICTAHOBOYHOTO 3HAKA MOKHO 33/IaTh JIIOOOE KOJIUYECTBO CHMBOJIOB
soboro tumna. Kak mokasaHo B IpuMepe HUKe, 3aIiPOC UIIET J00bIe CUeTa, BHICTAB-
JieHHbBIE B ropojiax Ha OykBy T. B pesyssrar teneps momnanu ToporTo u TycoH.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total
FROM
invoices
WHERE
BillingCity LIKE 'T%'
ORDER BY
Total
InvoiceDate BillingAddress BillingCity Total
1 2009-07-24 00:00:00 796 Dundas Street West Toronto 0.99
2 2012-03-11 00:00:00 1033 N Park Ave Tucson 0.99
3 2011-01-15 00:00:00 1033 N Park Ave Tucson 198
4 2011-01-15 00:00:00 796 Dundas Street West Toronto 1.98
5 2013-06-01 00:00:00 796 Dundas Street West Toronto 1.98
6 2013-09-02 00:00:00 1033 N Park Ave Tucson 198
7 2011-04-19 00:00:00 1033 N Park Ave Tucson 396
8 2013-09-03 00:00:00 796 Dundas Street West Toronto 3.96
9 2011-07-22 00:00:00 1033 N Park Ave Tucson 594
10 2013-12-06 00:00:00 796 Dundas Street West Toronto 594
14 cTpoK nonyyeHo
3alMc
Puc. 50

JlobGaBienwe ere 0[HOTO CUMBOJIA % Tiepesl OyKBoil T M3MEHWT yCJIOBHE TIOWCKA Ha
MIOVCK CYeTa, BLICTABJICHHOTO B TOPO/IE, HA3BaHUE KOTOPOTO COAEPKUT OYKBY 7.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices
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WHERE
BillingCity LIKE '%T%'
ORDER BY
Total
InvoiceDate BillingAddress BillingCity Total
1 2009-01-19 00:00:00 Berger Strafle 10 Frankfurt 0.99
2 2009-02-19 00:00:00 1600 Amphitheatre Parkway Mountain View | 0.99
3 2009-07-24 00:00:00 796 Dundas Street West Toronto 0.99
4 2010-08-31 00:00:00 Celsiusg. 9 Stockholm 0.99
5 2010-10-01 00:00:00 230 Elgin Street Ottawa 0.99
6 2011-01-02 00:00:00 2211 W Berry Street Fort Worth 0.99
7 2011-09-07 00:00:00 Rua dos Campedes Europeus de Viena, 4350 Porto 0.99
126 cTpoK nony4eHo
3a2Mc
Puc. 51
NMPUMEYAHUE

PasymeeTcs, npun aToM B pe3ynbTaTax MNOSBATCA U ropofa, Ha3BaHWUs KOTOPbIX
HauYMHAIOTCSH UM 3aKaH4YMBaOTCA CTpoYHOM Byksoit t. Cumson % MoxeT npef-

cTaBNATL IoByto BykBy (ByKBbI), BKOYAA CTPOUHYIO t.

Orneparop LIKE Takyke CIOJIb3YeTCs U1 UCKITIOYEHUS Pe3yJIbTaTOB, COOTBETCTBYIO-
IUX YKa3aHHBIM MapaMerpam. [[Jist 5T0ro HeoOXOIMMO TTOCTaBUTD KJII0YEBOE CI0BO
NOT nepez oriepaTopoM LIKE, 1 Bbl CMOXKETE UCKIIOYUTD 3allICU U3 pe3yJibTaTa 3a-

mpoca.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE

BillingCity NOT LIKE '%T%'

ORDER BY
Total

V3 npuMepoB BUIHO, YTO CYIIECTBYET MHOKECTBO CIIOCOOOB MCIOIB30BAHUS OTle-
paropa ¢ MoJCTAaHOBOYHBIMY 3HaKaMu. PaccMoTpuM Hanboiee pacripocTpaHeHHbIE,
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InvoiceDate BillingAddress BillingCity Total
1 2009-03-22 00:00:00 110 Raeburn PL Edinburgh 0.99
2 2009-04-22 00:00:00 5112 48 Street Yellowknife 099
3 2009-05-23 00:00:00 PracaPio X, 119 Rio de Janeiro | 0.99
4 2009-06-23 00:00:00 C/ San Bernardo 85 Madrid 0.99
5 2009-08-24 00:00:00 Grétrystraat 63 Brussels 0.99
6 2009-09-24 00:00:00 3 Chatham Street Dublin 0.99
7 2009-10-25 00:00:00 319 N. Frances Street Madison 0.99
8 2009-11-25 00:00:00 Ullevalsveien 14 Oslo 0.99
9 2009-12-26 00:00:00 9, Place Louis Barthou Bordeaux 0.99
10 2010-01-26 00:00:00 801 W 4th Street Reno 099
286 cTpOK nonyyeHo
3ahMc
Puc. 52
Ucnonb3oBaHme
noaCTaHOBOYHbIX 3HAKOB Pe3ynb'raT
(roe T — Byksa nnu pparmMeHT (He YyBCTBUTESIbHBI K PEFUCTPY)
MNCKOMOW CTPOKM)
rop HaxonouT BCe 3anucy,
% HaunHatowmecs ¢ byksbl T
py HaxoguT Bce 3anucy,
%T .
3akaHuMBaloLmecs bykson T
roTo HaxoguT Bce 3anuncu, cogepxalyme
o B cTpoke Oyksy T
TYT HaxoouT BCe 3anncu, HaunHarmoLwmecs
¥ 3aKaHumBatomecs bykson T
Puc. 53
NMPUMEYAHUE

CumMBOA % MOXHO MHTEPMPETUPOBATb Kak «4TO yrogHo». Hanpumep, korga Bbl
ykasbiBaete '‘%T%', Bol UMeeTe B BUAy: «MeHs He BecrnokouT, Kakme CUMBOSbI
copepatcs B CTpoke fo unum nocne bykssl T (Oyksa T npu aToM He nepBas 1 He
nocnenHasa)».
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OunbTpauma sanucen no gare

I/ICHOJIBSYH BCE 3HAaHMA KaK O YHCJIaX, TaK U O TEKCTE, BbI CMOJKETE TEIIEPb BBITIOJTHUTDH
TIOMCK CHETA, BBICTABJIECHHOTO B OIIPEJICJIEHHYTO /1aTy. PaCCMOTpI/IM C]IGILYIOIHI/Iﬁ IIpuMep:

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE
InvoiceDate = '2009-01-03 00:00:00'

ORDER BY
Total

InvoiceDate BillingAddress BillingCity Total

1 2009-01-03 00:00:00 Grétrystraat 63 Brussels 5.94

1 cTpoKa nonyyeHa
3almc

Puc. 54

O6paruTe BHUMaHUE Ha CIIOCO0 HAMMMCAHUS JaThl. [IpU YKa3aHUU JIAThl B 3aIPOCe
BaykKHO CHavasia MPOaHAJU3UPOBATh, KAKUM 00Pa30M jJaTa XPAaHWUTCST B 3alpaliiu-
BaeMmoit Tabamie. Kax BbI 3HaeTe 3 TIaBbl 1, UIs1 9TOTO HA/IO TIEPEHTH HA BRIAIKY
Browse Data (ITpocMoTp aHHbIX ), BHIOPATh TaGIUITY invoices 1 MPOaHATIU3MPOBATH
@OpMﬂT,BKOTOpOMIHOH6eHInVOiceDateXpaHHTﬂaTH.BIﬂHHGﬁ633€HaHHbD(HaTH
xpassrest B popmate rrrr-mM-az 00:00:00. 3atem mepeiiante Ha BrIaaky Database
Structure (CrpykTypa 6asbl JaHHBIX ) U IIPOAHAIM3UPYIITE 10J1e InvoiceDate Tab/Iu-
1Bl invoices. Bol BupnTe, uto B cTos611e Type aThl UMEIOT THIT IAHHBIX DATETIME.

B yciioBun WHERE Jata, Kak M TEKCT, 3aKJII0YeHa B OfMHAPHbIe KaBbluky. I1pu pabo-
Te ¢ JaTaMU UCIIOJAb3YHTe Te jKe OlEepaTophl, YTO U IpH paboTe ¢ YUCIAMU: =, >, <,
BETWEEN u T. 1.

npaKTVI‘-IECKVIe 3aaHuA

* [lonyunTe Bce cyeTa, BbicTaBneHHbIe B Nnepuof ¢ 1 AHBapA 2009 r. no 31 ge-
Kabpa 2009 r.

X Harnpgute 10 caMbixX KpymHbIX CYETOB, NOJsly4eHHbIX nocse 5 nionAa 2009 r.
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OyHKuma DATE()

ITpu pabore ¢ gatamu B SQL MOKHO UCIIOIB30BATh Psil (DYHKITUE, KOTOPbIE TIOMO-
rafoT ToJydarh GoJiee TOUHbIe pe3ysabraThl. V3 mpeablayInero mpuMepa BUaHO, YTO
crostbel] InvoiceDate TaOMMIBI invoices MMeET TUI JaHHBIX DATETIME. HoaTOMy,
KOT/Ia MBI YKa3bIBAJIN 3HAUY€HNeE JaThl B ycJ0BU WHERE, Mbl BKiTIouasn Bpems (2009-
01-03 00:00:00). @yukius DATE () TO3BOJISIET UCKJIIOYUTh BPEMST TIPU YKa3aHUU
apaMeTpoB JIaThl.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
Invoices

WHERE
DATE(InvoiceDate) = '2009-01-03'

ORDER BY
Total

InvoiceDate BillingAddress BillingCity Total

1 2009-01-03 00:00:00 Grétrystraat 63 Brussels 5.94

1 cTpoka nonyyeHa
3a2Mc

Puc. 55

Pesyuibrar aToro 3arpoca ujieHTU4eH pe3yJbraTy npeabyiyiero samnpoca. Opuako
ucrojib3oBanue GyHKiuy DATE () MO3BOJISIET MOJYYUTh PE3YJIbTaT 6bICTpee, Korza
HnapamMeTpbl BpeMeHu Ju6o OTCYTCTBYIOT, J00 HE aKTyasbHbI.

MPUMEYAHUE
B SQL gocTynHo MHoxecTso ¢yHKUmit. PyHkumsa DATE () ocobeHHo nonesHa npu
ncnonssosaHum ycnosus WHERE gns coptuposkn 3anucen no gate. B rnase 7
Mbl Boslee NogpPobHO paccMoTpuM Apyrue GyHKLMN.
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Ucnonb3osanune onepatopos AND n OR
C ABYMA OTAEe/NbHbIMU NONAMU

B 21011 riTaBe MBI TPUMEHSLITH OTTEPATOPBI TOJIBKO IS BBIOOPA MOJMHOKECTBA OJTHOTO
noJist. Harrpumep, Mbl vcIiosib30Basi oniepaTop AND ¢ oriepatopoM BETWEEN 115t (puiib-
TpaLUU Pe3yJIBTaTOB 110714 Total ¢ AByMS Pa3/IMYHbIMU YUCJIOBBIMU 3HAUYCHUAMU. Mbl
TaKKe MOKEM TPUMEHUTD O1iepaTopbl AND 1 OR /17151 yKa3aHU ITapaMeTPOB HECKOJIBKUX
noJieii. B npuBeieHHOM HIUIKe 3a1poce oriepaTop AND UCIIOJIb3YeTCsl BMECTe ¢ (PyHK-
1ueii DATE () s II0MCKa BeeX cueToB, oopmiernbix nocae 02.01.2010, na obryio
cymmy meree $3,00. Pesyirsrar aToro 3anpoca J0JKEH YI0BJIETBOPSTH OJHOBPEMEHHO
oboum yciaoBusm: (DATE (InvoiceDate)>'2010-01-02"' AND Total<3).

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total
FROM
invoices
WHERE
DATE(InvoiceDate) > '2010-01-02' AND Total < 3
ORDER BY
Total
InvoiceDate BillingAddress BillingCity Total
1 2010-01-26 00:00:00 801 W 4th Street Reno 0.99
2 2010-03-29 00:00:00 BarbarossastrafBe 19 Berlin 0.99
3 2010-04-29 00:00:00 1 Microsoft Way Redmond 0.99
4 2010-05-30 00:00:00 421 Bourke Street Sidney 0.99
5 2010-06-30 00:00:00 Rua da Assuncdo 53 Lisbon 0.99
6 2010-07-31 00:00:00 Qe 7 Bloco G Brasilia 0.99
7 2010-08-31 00:00:00 Celsiusg. 9 Stockholm 0.99
8 2010-10-01 00:00:00 230 Elgin Street Ottawa 0.99
9 2010-11-01 00:00:00 Sender Boulevard 51 Copenhage 0.99
10 2010-12-02 00:00:00 Via Degli Scipioni, 43 Rome 0.99
136 cTpoK nonyyeHo
3a3Mc

Puc. 56
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W3 mosryueHHbIX Pe3yJIbTaTOB MOKHO YBU/IETH, YTO BO3BPAIIAIOTCSI TOJIBKO CUETa,
ohopmientsie ocsie 2 susapst 2010 roaa, 0611as cyMMa KOTOPBIX COCTABJISIET Me-

nee $3.

NMPUMEYAHUE

[ns novcka fonosHUTE NbHBIX MapaMeTPOoB Bbl MOXeTe f00aBUTb LOMOSHUTE b-
Hble onepaTopbl AND. Kak 1 B cnyyae ¢ onepatopoM IN, MOXHO He orpaHuyn-
BaTbCs TOSIbKO ABYMS 3HAYEHUAMMU.

lMpakTuyeckune 3agaHua

* HaiiguTe Bce cueTa, KoTopble 6biv BbiCTaB/IeHbI B FOpoAe, Ha3BaHKe KOTOpPOro
HauMHaeTcs ¢ 6yKBbl P, a 06Luas cyMMa npesbiaet $2.

Onepatop OR

OrepaTop OR [TO3BOJISIET HANTH 3aITICH, COOTBETCTBYIOIIHE JH000MY U3 33[AHHBIX BAMU
ycaioBuii. B cemyionieM 3ampoce BBITIOJHSAETCS MTOUCK BCEX CUETOB, BBICTABICHHBIX
B TOPO/IaxX, HA3BaHUsI KOTOPBIX HAUMHAIOTCST ¢ OYKBBI P it ¢ 6yKBbI D.

InvoiceDate BillingAddress BillingCity Total

1 2009-09-24 00:00:00 3 Chatham Street Dublin 0.99
2 2011-02-02 00:00:00 Klanova 9/506 Prague 0.99
3 2011-03-05 00:00:00 68, Rue Jouvence Dijon 0.99
4 2011-09-07 00:00:00 Rua dos Campedes Europeus de Viena, 4350 Porto 0.99
5 2012-04-11 00:00:00 Rilska 3174/6 Prague 0.99
6 2012-08-13 00:00:00 8, Rue Hanovre Paris 0.99
7 2009-02-01 00:00:00 8, Rue Hanovre Paris 198
8 2009-12-08 00:00:00 Klanova 9/506 Prague 1.98
9 2010-01-08 00:00:00 68, Rue Jouvence Dijon 1.98
10 2010-04-11 00:00:00 4, Rue Milton Paris 1.98

56 cTpoK nonyyeHo

3ahMc

Puc. 57
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SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE
BillingCity LIKE 'p%' OR BillingCity LIKE 'd%’

ORDER BY
Total

WUcnonb3oBaHue Kpyrnbix CKO6OK C onepaTtopaMm
AND u OR gnsa ykasaHua nopsagKa onepauum

ITpu nanucanuu B SQL 60sree AMUHHBIX yCI0BUH WHERE, BKITIOYAIOTIX HECKOJIBKO
JIOTUYECKUX OMEPATOPOB, MOKHO ONPEICTUTH TIOPSIOK BBITTOJHEHUS OTIEPaIlHii
AHAJIOTUYHO MpaBuiaM 6a30Boil apudmernku. Bo3aMoKHO, BbI BeTpedanu abope-
Buatypy PEMDAS (Parentheses, Exponents, Multiplication, Division, Addition,
Subtraction — kpyribie CKOOKM, SKCIIOHEHTBI, YMHOKEHHUE, JICTICHUE, CIOKCHUE,
BorunTanue) win moxoxyi BEMDAS (Brackets, Exponents, Multiplication,
Division, Addition, Subtraction). ITepsas ucnonbsyercs B CIIIA, BTopas —
B CTpaHax, rje cuibHO BiusHue Benmukobpuranuu. Eciu He BCTpedasu, To He
crout becriokouThest. Criocob ompeiesieHust OPSIIKa Ollepaluii 04eHb MPOCTOM.
}k)HOKapaCCMOTpHLIpa6OTy(HKﬁmTOpOBANDIIORWHOHyCTHM,H3L1H606XOHH-
MO TOJIyYUTh BCe cyeTa Ha cyMMmy cBbiire $1,98 u3 mo6bix roposioB, HazBaHus
KOTOPBIX HAaUMHAOTCST ¢ OyKBbI P wiin D. 3anpoc Oyer BhITJISAAETh CIIe/yOIIM
obpasom:

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total
FROM
invoices
WHERE
Total > 1.98 AND BillingCity LIKE 'p%' OR
BillingCity LIKE 'd%'
ORDER BY
Total
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InvoiceDate BillingAddress BillingCity Total

1 2009-09-24 00:00:00 3 Chatham Street Dublin 0.99
2 2011-03-05 00:00:00 68, Rue Jouvence Dijon 0.99
3 2010-01-08 00:00:00 68, Rue Jouvence Dijon 1.98
4 2010-06-12 00:00:00 12, Community Centre Delhi 1.98
5 2011-03-18 00:00:00 3 Chatham Street Dublin 198
6 2012-08-26 00:00:00 68, Rue Jouvence Dijon 1.98
7 2012-10-27 00:00:00 12, Community Centre Delhi 1.98
8 2013-08-02 00:00:00 3 Chatham Street Dublin 198
9 2011-06-06 00:00:00 4, Rue Milton Paris 199
10 2010-12-02 00:00:00 12, Community Centre Delhi 1.99

43 cTPOKM NonyyeHo

3a2Mc

Puc. 58

Korna nannbiii 3anpoc sbinonsiercst, 6paysep SQL cHavama 00beIMHSIET [1Ba yCI0-
BUs 110 00e CTOPOHBI OT o1repaTopa AND, Bo3Bpalllasl CUeTa, obmrast CyMMa KOTOPbIX
npesbimaer $1,98, u HasBaHus TOPOAOB, Ie OHK OBLIM BBHICTABICHDI, HAYMHAIOTCS
¢ 6ykBbI P. 3atem oT/1eIbHO 00pabaThiBaeTCs YCJIOBHE CIIPaBa OT orepaTopa OR,
Kak ecJiv Obl oriepartopa AND He CYIeCTBOBAJO. [IPyriuMu CJIOBAMH, 3aIIPOC CHAYAJIA
BBITIOJTHSIET TIONCK PE3YJIBTATOB, r7le Total>1.98 AND BillingCity LIKE 'p%'. 3aTeM
BBIMIOJIHAETCS IMMOUCK BCEX PE3YyJbTaToB, rae BillingCity LIKE 'd%', a 3aTeM BO3-
BPAIAIOTCS PE3YJIBTaThI 1JIs 0G0UX YCJIOBUI B TIOPSIAKE BO3pACTaHUS B oJie Total.

Ec/u BhleyKa3aHHbII 3a1IpOC BB BBEIN B ¢BOii Opaysep SQL, To 3aMeTUTe, 4TO 110-
JIy4eHbI JIaHHbIe, COOTBETCTBYIOIINE 3HaYeHnIo MeHee $1,98, HO TOIBKO 7151 TOpOIoB,
HauuHaIKXcs ¢ OyKBbI D.

ITO CBA3AHO C TeM, YTO MOPsA0K onepanuil SQL onpezesieH cIeayonum 00pasoM:
cHayasa oOpabarbiBaeTcst orepaTop AND, a 3aTeM — orepaTop OR. DTO He COBCEM TaK,
KaK MbI M3HAYaJbHO XOTEJIN, HO eCTh IIPOCTOil crocod o6padaThiBaTh HaIIl 3aIIPOC
UMEHHO TaK, KaK Mbl IJIAHUPOBaIH, 6e3 HeOOXOAUMOCTH HPUOEraTh K JOTHYECKIM
oTIepaTopam.

NMPUMEYAHUE

B SQL nopspok onepatopa AND cooTBeTCTBYET NOPSAKY ONepaLmm YMHOXEHNS,
a onepatopa OR — onepaumm cioxeHus, ecnm He JobaBIeHbl KPyTrible CKODKM.
Mpu otcyTcTBMM Kpyrbix ckobok onepatop AND Bynet obpabartbiBaThcsa no
NpVHLMNY, aHanorniHomMy apudmetmke: 3*2+1 pasro 7, a 3*(2+1) pasHo 9.
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IIpu pobGaBieHnn KPYTrablX CKOOOK, KaK IIOKAa3aHo B IpUMeEpe HUKe, Opaysep
SQL cHauasma BHITIOJTHSIET TOUCK JAHHDBIX, YIOBJIETBOPSIONINX YCIOBUSIM BHYTPHU
ckoOOK: (BillingCity LIKE 'p%' OR BillingCity LIKE 'd%'). 3aTeM TOJIbKO
U3 9TUX 3alliCeil, OH MILEeT JaHHble, 00I1as cyMMa KOTOpbIX npesbinaer $1,98
(Total>1.98).

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total
FROM
invoices
WHERE
Total > 1.98 AND (BillingCity LIKE 'p%' OR
BillingCity LIKE 'd%')

ORDER BY
Total
InvoiceDate BillingAddress BillingCity Total
1 2011-06-06 00:00:00 4, Rue Milton Paris 199
2 2013-12-22 00:00:00 12, Community Centre Dehli 199
3 2011-06-19 00:00:00 8, Rue Hanovre Paris 2.98
4 2010-03-12 00:00:00 Klanova 9/506 Prague 3.96
5 2010-04-12 00:00:00 68, Rue Jouvence Dijon 3.96
6 2010-07-14 00:00:00 4, Rue Milton Paris 3.96
7 2010-10-15 00:00:00 Rua dos Campedes Europeus de Viena, 4350 Porto 3.96
8 2011-05-20 00:00:00 Rilskd 3174/6 Prague 3.96
9 2011-09-21 00:00:00 8, Rue Hanovre Paris 3.96
10 2013-01-29 00:00:00 12, Community Centre Delhi 3.96
35 cTpoK nonyyeHo
3almMmc
Puc. 59

Terepb MbI epeITUCaN 3aITPOC TAK, YTO BCE CUETa, CyMMa KOTOPBIX TpeBbiiiaet $1,98,
GyyT chOPMHUPOBAHBI B TOPOJIAX, HAUMHAIONMXCS TGO ¢ OYKBbI P, 1160 ¢ 6yKBbI D,
4TO 1 TPEOOBANIOCH U3HAYAIBHO.
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HA MOV B3rnaj,

XOTsi BAXHO 1 MOJIe3HO 3HaTb, kak SQL obpabaTbiBaeT noruyeckme oneparto-
pbl, LefiecoobpasHo Npu NCMonb30BaHMM HECKOMbKMX ONepaTopoB MPOCTOo
£06aBAATL KPYr/ble cKOBKM, YTO ynpoLlaeT NoHMMaHue COXHOW JIOrMKK
kofa. Ecnn Bam xo4yeTcsi nOoTpeHNpoBaTbhCs, BbIMOMHUTE CleaytoLime ynpax-
HeHWs Kak co ckobkamu, Tak U Be3 HUX, U Bbl YBUAWTE, KaK 3TO BAMAET Ha
pesynbTarT.

MpaKkTuyeckune 3agaHua

* CHOBa 3anycTuTe 3anpoc 1 NpoaHanusupyiTe, UMelTCA v B cTonbLe Total
Kakue-nnMb0o JaHHble, 3HaYeHUA KoTopbIX MeHbLue $1,98.

* Haingute Bce cueta ¢ 06Lert cymmol Boie $3,00, BbicTaBneHHbIe B Fopoaax,
Ha3BaHWe KOTOPbIX HAYMHAETCA € 6yKBbl P unu D.

Onepatop CASE

Omnepartop CASE 1103BOJISIET CO3/IaTh HOBOE BPEMEHHOE M0JIe B 6a3e JAHHBIX, KOTOPOe
CTaHeT METKOU JIJisI TAHHBIX HAa OCHOBE 3a/[AHHBIX MOJIb30BATEIEM YCIOBUi. UTOOD!
Jiydllle MOHSTh CMBICJ oTlepaTtopa CASE, paCCMOTPUM CJIeIYIONNii clieHapyil.

CueHapuu

I[Tesb oTaena mpopax komianuu sTunes — 4TOObI KAK MOKHO OOJIBINE KIMEHTOB T10-
tpatiiu ot $7 1o $15 Ha MOKyIKY My3bIKaIbHOI TIPOAYKIMK B OHJIAWH-MarasuHe.
JList 370l Tiesiu OBLIN CO3/IaHbI CIIEAYIONINE KaTerOPUH MOKYTIOK: Baseline Purchase
(6azoBas nokynka), Low Purchase (HesHaunTenbHast oKynka), Target Purchase
(ueneBas okynka) u Top Performer (3HaunTeIbHAS TIOKYITKA).

ITockosbky cromMoctb nechHu cocrasisier oT $0,99 xo $1,99, 060ii cyer us sToro
muanasona cuurtaercst Baseline Purchase (6azoBoii nmokymnkoit). Cymma c4eTtoB 0T
$2,00 1o $6,99 ornocures k Low Purchase (HesHauuTeabHOM nokyike). ITockoabKy
OCHOBHasI 11eJ1b TIpojiak coctasysier ot $7 10 $15, 00bie MOKYTIKHU B 3TO# KaTero-
pun — 310 Target Purchase (niesieBast mokynka), a sbiiie $15— Top Performer (3ua-
YUTeJIbHAS MTOKYIIKA).

Orzen npogask sTunes X0UeT y3HATh, MOKHO JIU MTOJYIUTH U3 0a3bl JAHHBIX KAKYIO-
J00 UHOOPMAIHIO O IPOIAKAX JIJIST BCEX MEPEUMCIEHHBIX KATETOPUI.
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Jl1st cozranust HOBOTrO 10JisI PurchaseType B TabJInIE invoices Mbl MOKEM UCIIOJIb-
30Bath onepaTop CASE. [Tosie PurchaseType Oy/ieT 0TOOPaKATHCSI BMECTE C JPYTUMHE
ysKe CYTIECTBYIONMMI MOJISIMHU B HATIIEM 3aIIPOCE, KaK eCJIH GBI 3TO OBLIO POCTO elie
OJTHO 110Jie B 6a3e JaHHBIX.

WUcnonb3oBaHue B 3anpoce onepatopa CASE

Cnavaja co3gaiM TIPOCTON 3ampoc SELECT, Kak B TJIaBe 4.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

ORDER BY
BillingCity

TeHepb HaM H€O6XOLII/IMO OTCOPTHUPOBATH HAIlIN PE3YJIbTATbl B 3aBUCUMOCTH OT Ha-
3BaHUA TOpOJa, Il€ BbICTaBJIEH CUET, 4TOOBI MBI MOTJIN YBUAETDH 1€JIEBbIE TTOKYITKN
B 3aBUCUMOCTH OT pETrnoHa.

Y106b! 106aBUTH O1IepaTOp CASE K JJAaHHOMY 3arpocy, HeoOX0AUMO J06aBUTH €T0
B HIDKHIOIO 9acTh 6J10Ka SELECT MocJie BCeX CyIIeCTBYIONMX moseil. Hautem ¢ kio-
YeBOTro ¢JI0BA CASE, 32 KOTOPBIM BCTaBUM KJII0U€BOe CJIOBO END. My aTuMu IByMs
KJIOUEBBIME CJIOBaMU HaM HEOGXOIUMO OIpeAeiTh yeaoBus. Kaxmas mposepka
HAUYMHAETCS € KJIOYEBOTO cI0Ba WHEN, 3a KOTOPBIM cJeayeT ycsaoBue. Hare nepsoe
ycaosue — 910 Baseline Purchase (6asoBas MOKYIIKa), TO €CTh JIOOOH CYeT, cyMMa
koroporo MeHee $2,00, rpyrumu ciioBamu "TOTAL<2.00". TTocJie TOrnuecKoro yCIoBuUsT
B CJIy4Yae ero BBIMOJHEHUST HeOOXOANMO YKa3aTh OKUIaeMbIil pesyabrar. JIjst aToit
1[eJIU UCII0JIb3yeM orepaTop THEN. Hair oxxkusaemMbiil pe3ysisTaT — MOKYIIKA MeHee
$2,00 ¢ metkoit Baseline Purchase (6a3oBasi MOKYTIKA), YTO ¥ MPEAYCMOTPEHO JJIsT
HAIIIeTo ClieHapus.

ITY XKe MOCAeI0OBATETBHOCTh MOKHO TIOBTOPUTD JIJIST M060r0 KOJINIECTBa YCTIOBHT.
[ToaToMy 3TOT METO/L MBI TOBTOPHM JIJISI OCTAJIBHBIX KATErOpUi MOKyIok. KiroueBoe
CJI0BO ELSE Bcerjia CTaBsAT 3a IIOCJ/IEHNM SIBHBIM IIEPEUYNCIEHHBIM YCJIOBUEM. Jho6bie
3aliCcH, KOTOPbIE €Ille He OIIpPe/eJICHbI, 6yz[yT OTHEeCEeHBI K KaTeTOpWH, yKa3aHHON
B ycJioBUM ELSE.
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BHUMAHUE

Kntoyesoe cnoso ELSE ykasbiBaTb He 0bsizaTensHo, HO pekomeHayeTcs. B naHHbIx
MOTyT ObITb 3HaYEHMs, BbIXOASLLME 38 paMKu Tpebyembix ycnosuin. Yenosue ELSE
buUKCUpPYeT 3TN 3HaUEHUS, U Bbl MOXETE MOHATb, YTO C HUMK AenaTtb. Ecnv ycnosue
ELSE He nobaBneHo, nobbie pesynbTaThl B BalleM Habope AaHHbIX, BbIXOASLLNE
3a paMku Tpebyembix ycnoBui, byayT Bo3BpalleHbl kak 3HayeHne NULL.

[ocrentee, 9TO MBI [esiaeM, — CO3/AEM TICEBAOHNM, TO €CTh HOBOE TI0JI€ B HAIlel
6ase TaHHBIX. ITOT MICEBIOHUM Gy /IET PACTIONOKEH TTOCIe orepaTopa END. Cosnaum
HOBOE TI0JIe ¢ IMeHeM PurchaseType.

HANOMWHAHMUE

Mbl cozfaem NceBaoHNMBI C MOMOLLbIO KitoyeBoro ciosa AS. Taknum obpazom,
onepatop CASE 3aBepLuaetca cnosom END AS, a 3aTeM nceBAOHVMMOM, KOTOPbIN
Mbl BbIOpanu 4fg HOBOro noJis.

3arnpoc Oyzet BBITJISIIETD cleayomum oopazom (puc. 60):

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total,
CASE
WHEN TOTAL < 2.00 THEN 'Baseline Purchase’
WHEN TOTAL BETWEEN 2.00 AND 6.99 THEN 'Low
Purchase’
WHEN TOTAL BETWEEN 7.00 AND 15.00 THEN 'Target
Purchase’
ELSE 'Top Performers'
END AS PurchaseType
FROM
invoices
ORDER BY
BillingCity

ITpoananu3upoBaB MOJyYEHHDbIE PE3YJIBTATHI, Mbl YBUJMM, 4TO J00aBJIeHa HOBAsI
KaTeropusi ¢ uMeHeM PurchaseType ¥ K JAaHHBIM JI00aBJIEHbI BCE KATETOPUH TOKYTIOK.

W3 moTy9eHHBIX Pe3yJIbTaTOB MBI BUANM, YTO BCE KATETOPUH, KOTOPBIE MBI TPOBEPSI-
JIY, IPE/ICTABJIEHBI B COOTBETCTBUU C UX COOTBETCTBYIONIMHU KATETOPUSIMU TIOKYTIKI
(PurchaseType).
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InvoiceDate BillingAddress BillingCity Total PurchaseType
1 2009-05-10 00:00:00 Lijnbaansgracht 120bg Amsterdam 8.91 Target Purchase
2 2010-12-15 00:00:00 Lijnbaansgracht 120bg Amsterdam 191 Baseline Purchase
3 2011-03-19 00:00:00 Lijnbaansgracht 120bg Amsterdam 3.96 Low Purchase
4 2011-06-21 00:00:00 Lijnbaansgracht 120bg Amsterdam 8.94 Target Purchase
5 2012-02-09 00:00:00 Lijnbaansgracht 120bg Amsterdam 0.99 Baseline Purchase
6 2013-08-02 00:00:00 Lijnbaansgracht 120bg Amsterdam 1.98 Baseline Purchase
7 2013-09-12 00:00:00 Lijnbaansgracht 120bg Amsterdam 13.86 Target Purchase
8 2009-04-05 00:00:00 3,Raj Bhavan Road Bangalore 3.96 Low Purchase
9 2009-07-08 00:00:00 3,Raj Bhavan Road Bangalore 5.94 Low Purchase
10 2010-02-26 00:00:00 3,Raj Bhavan Road Bangalore 199 Baseline Purchase
412 cTpok nony4eHo
3a17mc
Puc. 60
NMPUMEYAHUE

Ncnonbsys ycnosne ORDER BY, Mbl MOXeM ynopaaoumTs pesybTaTthl MO NOJIO,
roe oTobpakaeTcs Kaxaas kKaTeropus Nokynku B andaBnUTHOM NopsaaKe, HauYMHasA
cBaseline Purchase (bazosas nokynka) n sakanunsas Top Performer (sHaunTens-
Has nokynka). Jna sCHOCTU Mbl NPUCBOUN KaXXa0M KaTeropum CBou MMeHa, Ho
Bbl MOXEeTe NPUCBOUTL UM toboe Apyroe nms.

Terepb, KOT/Ia HOBbIE KATETOPUH CO3/IaHbl, HAM HEOOXOMMO y3HATH GOJIBIIIE O IEMO-
rpaduuecKuX XapaKTepUCTUKAX HAINX KJIMEHTOB HA OCHOBE HAIIIMX HOBBIX KaTETOPHI
npoax. CylecTByeT MHOXKECTBO COCOO0B CTPYKTYPUPOBATH OCTANBHYIO YaCTh
oreparopa SELECT.

OTBeTHUM Ha cJieAytonie BOIpoOChI.

® B KaKkux ropojiax OCyIecTBJISIIOTCsST caMmble 9 heKTUBHBIE TTPOIAZKN?

® Cambie a(hekTuBHBIE TPOAAKU B OCHOBHOM ocyiiecTBasioTcs B CIIIA nim
B JIDYyTUX CTpaHax?

® B kakux ropojax coepiiaercsi 6oJiblie Bcero 6a3oBbIX MOKYIOK?

PaceMoTrpuM 11epBblii Borpoc. YToObI MOAYYUTh JaHHBIE TOJABKO 00 3 (MEKTUBHBIX
IIPOJIAsKAX U YIOPSIIOYUTD X 110 TOPOJIaM, Mbl MOKEM M3MEHUTD Halll CYIIeCTBYIONINHI
3aIIpoc, UCIO0JIb3ys ycaoBue WHERE.
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SELECT

InvoiceDate,
BillingAddress,
BillingCity,
Total,

CASE

WHEN TOTAL < 2.00 THEN 'Baseline Purchase'

WHEN TOTAL BETWEEN 2.00 AND 6.99 THEN 'Low
Purchase'
WHEN TOTAL BETWEEN 7.00 AND 15.00 THEN 'Target
Purchase’
ELSE 'Top Performers'
END AS PurchaseType
FROM
invoices
WHERE PurchaseType = 'Top Performers'
ORDER BY
BillingCity
InvoiceDate BillingAddress BillingCity Total PurchaseType
1 2010-02-18 00:00:00 Erzsébet krt. 58. Budapest 21.86 Top Performers
2 2010-03-21 00:00:00 162 E Superior Street Chicago 15.86 Top Performers
3 2012-10-06 00:00:00 68, Rue Jouvence Dijon 16.86 Top Performers
4 2011-04-28 00:00:00 3 Chatham Street Dublin 21.86 Top Performers
5 2012-08-05 00:00:00 2211 W Berry Street Fort Worth 23.86 Top Performers
6 2011-05-29 00:00:00 319 N. Frances Street Madison 18.86 Top Performers
7 2011-06-29 00:00:00 Ullevalsveien 14 Oslo 15.86 Top Performers
8 2012-09-05 00:00:00 Klanova 9/506 Prague 16.9 Top Performers
9 2013-11-13 00:00:00 Rilska 3174/6 Prague 259 Top Performers
10 2010-01-13 00:00:00 Calle Lira, 198 Santiago 179 Top Performers
11 cTpok nonyyeHo
3a6Mmc
Puc. 61

[TpoananusupoBaB pe3ysbTaT 3alpoca, Mbl MOKEM OIIPEEJNTD, 4TO camble addex-

TUBHBIE MTPOJIAKU B OCHOBHOM ocytiectBstiores B CIITA.

KoMGuHanumu moJieit, o KOTOPbIM TIPOBOIMTCS TTOUCK, TPAKTHUECKU GE3rPaHUYHBI.
Hampumep, Mbl MOXKeM MTOJYYUTH JaHHBIE B 3aBUCUMOCTH OT JIaThl BHICTABJIECHUS
cyeTa, YTOOBI TIPOAHATH3UPOBATH CE30HHBIE MPOIaKU. M CmoIb30BamHIe OMepaTopoB
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CASE c ycioBueM WHERE 1 oTiepaTopaMy, U3y4YeHHBIMU B 3TOH TJIaBe, TOMOKET TTOJIY-
YUTH JJAHHbBIE, HEOOXOUMBbIE JIJIsT HATIIETO OT/IENA MTPOJIAK.

NMPUMEYAHUE

B npumepax B aTon rnase mbl ncnonssosanu onepatop CASE B yactu 3anpo-
ca SELECT nocne HeobxopmMmbix s oTobpaxeHus nosen. Janee Bbl moxeTe
BCTPETUTL 3anpoc, B koTopom onepatop CASE copepxutcs B ycnosun WHERE
(pegkun cnyyan). Bee, 4to cenvac BaxHo, — 370 NOMHUTBL, YTo onepatop CASE
LOJXeH BbiTb ykasaH B ycnosumn SELECT, Ho ccbinatees Ha HEro MOXHO U3 opy-
roro MecTa NnporpaMMHOro Koga.

HOHTpOH bHbl€ BOMPOCHI

1. Cospaiite 3anpoc aas Tabauipl invoices, BKJOYaONMii onepaTop CASE, KO-
TopbIil Oyaer orMedaTh Bee npopaxu us CIIIA — cTpaHbl, OTKy/a BbICTaBJIEH
cuer — kak Domestic Sales (Ilpomaxu Ha BHYTPEHHEM PbIHKE), a BCe ApYyTHe
npogaxku — kak Foreign Sales (ITpoxasku 3a pyoeskom). ITocste oneparopa END AS
coslaiite HOBOE TI0JIe SalesType.

OtcopTupyliite 9T aHHBIE TI0 HOBOMY TI0JI10 SalesType.

CKOJIBKO CYETOB OT TPOJIaK HAa BHYTPEHHEM PBIHKE IpeBbiiiaeT cymmy $157?

PesioMe

® OmepaTopbl — 3TO ClielMabHbIE KItoueBble c10Ba SQL, KOTOpbIE UCIIOIb3YIOTCSA
¢ ycnouamu SQL g duasTpanii JaHHBIX B 3aBUCHMOCTH OT OIIpe/le/IeHHbIX
YCTIOBHT.

® [llcmomb3oBaHue ycaoBus WHERE ¢ KoMOUHaIenl Pa3JIMYHBIX OIIEPATOPOB IT03BO-
JISIET BBIIIOJIHATD IIOMCK OIIPeeIEHHOIO TEKCTA, JaThl 1 YHCJIA.

® ODywukius DATE () TO3BOJISIET UCKJIIOUUTD BPEMSI [TPH YKA3AHIH 1APAMETPOB IAThI.

® Jlopsaok olepalnuil Py UCIOJIb30BAHUU JIOTHYECKUX OIIEPATOPOB (TaKUX Kak
AND/OR) yCTaHABJIUBAETCS C TIOMOTIBIO KPYTJIBIX CKOGOK ().

® OmepaTop CASE MO3BOJISIET OTMEUYATh 3aMUCH CIIEIIUAIbHBIM UMEHEM TI0JIS B 3a-
BUCUMOCTHU OT 3a/IaHHBIX I10JIb30BATEJIEM JIOTHYECKUX YCI0OBUI.



FMABA 6

Pabota ¢ HeckonbKUMU Tabnuuamm

KpaTtkoe copep:kaHue

v' CoeguHeHue Tabnu, 6a3bl JaHHbIX

v CoefIMHEHWNA 1 CTPYKTYypa pesiALMOHHOM 6a3bl AaHHbIX
v TlceBOOHMMBI COeIMHAEMBIX TabnNLY
v

BHYTPEHHee coeguHeHUe, nesoe BHeELLHee coeanHeHMe U npaBoe BHELUHee
coeguHeHune

<\

CoenvHeHve bonee OByx Tabnuu

AN

HOHTpOJ‘IbeIe BOMpOChbI

Bo Bcex peAbIy KX 3a1IpOcax Mbl pacCMaTPUBAJIN MOJyYeHUE JAHHBIX TOJIbKO U3
OJIHOU TabJuIbl. XOTSI MbI U3yYHJIU HEKOTOPbIE MOIIHBIE 3AITPOCHI, OHU HE UCTIOJIb-
3YIOT BCE BOBMOKHOCTH PEJISIITMOHHON Gasbl TaHHbIX. Basza gaHHbIX sTunes copepkuT
tpuHaanath Tabmi. Kakaas tabauia comepRuT HEKOTOPYIo, HO He BCio, mH(OopMa-
10 0 KoMTaHuu. YTo6B OTBETUTDH Ha GoJIee CTOKHBIE BOITPOCH 0 KOMITaHNK s Tunes,
MOHAOOUTCS OJIHOBPEMEHHBIIH JIOCTYTI K JaHHBIM M3 HeCKOJbKUX Tabyuil. B aroil
TJTaBe MBI y3HaeM, Kak TOJYINTh JaHHble U3 ABYX WIu Gojiee TabIuI[ ¢ TIOMOIIHIO
OJIHOTO 3aIIpOca 1 MHCTPYMEHTOB, Ha3bIBAEMbIX COE/IMHEHUSMU.

YTo TaKoe coeguHeHue

Coemunenue (join) — 5To oreparyst, KOTopast OObEANHSIET MOJI ABYX UITH GoJtee TabJIui
PETANMOHHON 6a3bl TaHHBIX. PAcCMOTPUM OYEHB MPOCTON TPUMEDP MCTIOMb30BAHNSE
TabsmIbl invoices B 6ase ganubix sTunes. B mpebyux riaBax Mbl MHOTO paboTaiiu
¢ Tabiuieil invoices, MOsTOMY OHa XOpoIIO HaM 3HakoMa. Ha Bkiaanke Browse Data
(TIpocmotp marHbIx) 6paysepa SQL (prc. 62) BuHO, uTo TabIHIA invoices COCTOUT U3
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nesstu roJieit. [Tose InvoiceId copepsKuT MaeHTUMDUKATIMOHHbII HOMED KaXK/I0TO CYeTa.
[Tosie CustomerId — uaeHTU(OUKATMOHHBIN HOMEp KasKI0TO KirueHnTa (KOTOPOMY BBICTAB-
Jier cuer). Tabsmia invoices Takyke COAEPKUT MOJIS ¢ MH(GOPMAIMEH 0 JaTe U CyMMe
cuera. OcTajbHble 1O B 9TOM TabJuIle peJHasHaYeHbl I apeca IlaTeblIInKa.

DB Browser for
File Edit View Help
i [@MNewDatabase (g OpenDatabase | |[)Write Changes L Revert Changes
| Database Structwre | BrowseDeta | Edtpragmas | Exeauesql |
Table: [L:Im
Invoiceld C llingAdd BillingCity BillingState BillingCountry  BillingPostalCode Taotal
|r|Iler IFIIIGI’ IF!lIGl Il'lllﬂl Irlllﬂl Irllter Irllter |Ft|ter |F|Iter
1 2 2009-01-01 0... Theodor-Heus... Stuttgart Germany 70174 198
2 |2 4 2009-01-02 0... Ullevilsveien 14 Oslo FLELL Norway o7 3.96
i 3 ] 2009-01-03 0... Grélrystraat 63  Brussels MLLL Belgium 1000 5.94
4 4 14 2009-01-06 0... 8210 111 5T ... Edmonton AB Canada T6G 267 B.91
5 3 n 2008-01-11 0... 69 Salem Strest Boston MA usa 2113 13.86
65 6 Er 2008-01-19 0... Berger Strafe... Frankfurt LILL Germany 60316 0.99
77 38 2009-02-01 0... Barbarossastr... Berlin VLALL Germany 10779 198
8 8 40 2009-02-01 0... 8, Rue Hanowre Paris FLELL France 73002 1.98
g 9 42 2009-02-02 0... 9, Place Louis... Bordeaux VUL France 33000 3.96
0 10 46 2009-02-03 0... 3 Chatham St... Dublin Dublin Treland VUL 5.94
Puc. 62

[lomyctum, oT/iesry MapkeTHHTa KOMITaHuu s Tunes HeoOXoAMMO OoJiee JeTaIbHO TIPO-
AHAJIM3UPOBATDH KJIMEHTCKYIO 6a3y. B aTom cirydae oH 3ampocuT TOJTHBIN CITUCOK MMEH
KJIMEeHTOB (MM 1 (DaMUJIUIO) CO BCEMU CYETAaMU, BBICTABJIEHHBIMU KKIOMY KJIUEHTY.
Kax MbI HarmImeM Takoii 3a1poc, HCIOJIb3Yst TOJIbKO Tabsiuity invoices? Hawm He yzacrest
OTBETUTH HA 3TOT BOIIPOC, UCIIOJIb3Y S TOJIbKO OJIUH 3aIIPOC 1 paHee [10JIyYeHHbIe HABBIKI.
Tabsuia invoices He COZIEPyKUT UMeHA KJIMEHTOB. Opnnako Tabsmia invoices COZLEPIKUT
noJie CustomerId. YToOb 0To6paSI/ITb CIIMCOK CYETOB C MMEHAMU KJINECHTOB, KOTOPbIM
BBICTABJIEHBI JIAHHBIE CUETA, HAM HEOOXO[UMBI TabJIMIbI invoices u customers.

Mb1 BuauM, uTo Tabauia customers (puc. 63) cogep:kut TpedyeMyio Ham nH(pOpMa-
IIMI0 — UMEHa 1 (haMUIIUH BCeX KIMeHToB Kommanuu sTunes. Jlanmas tabimia Takske
COMEPIKUT MoJie CustomerId. Ecii Mbl BHUMATEIBHO TOCMOTPUM HA 3HAYKU B TabJIHIIE
customers, TO yBUANM, UTO PSIIOM C I10JieM CustomerId pacio/ioxken HeOOIbIION
3HAYOK KJtova. B ryiaBe 1 MBI TOBOPUJIM O TOM, UTO 3HAYOK KJIOUYA — 3TO CUMBOJ
MEPBUYHOTO KJIH0UA, YHUKAJIBHOTO [TOJIST MIEHTH(MUKAIINY [J1sI KOHKPETHOI TabJIUIBL.

HANMOMWHAHMUE

Kaxxpas Tabnvua 0onxHa cogepykaTts XoTsa bbl OAHO Nosie, CyXallee NepBuYHbIM
Kto4OM. MNepBUYHbIN KITKOY OQHON Tabnnubl, Kak MPaBUIo, ABNAETCA BHELHWUM
KJIIOYOM AN Apyroi Tabnunupl.
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4[] invoices 4[] customers
[} Invoiceld INTEGER 2 Customerld INTEGER
[2) Customerld INTEGER [=) FirstName MVARCHAR (40)
[2) InvoiceDate DATETIME [2) LastName NVARCHAR (20)
[=) BillingAddress NVARCHAR (70) [=) Company NVARCHAR (20)
[2) BillingCity NVARCHAR (40) [=) Address NVARCHAR (70)
[2) BillingState NVARCHAR (40) 2 city NVARCHAR (40)
[2) BillingCountry NVARCHAR (40) [2) state NVARCHAR (40)
[2) sillingPostalCode NVARCHAR (10) [2) Country NVARCHAR (40)
=) Total NUMERIC (10, .. D) PostalCode MVARCHAR (10)
— [=) Phone NVARCHAR (24)
D) Fax NVARCHAR (24)
[=) Ernail NVARCHAR (60)
[=) supportRepld INTEGER
Puc. 63

ITockosbky CustomerId — 9TO MEPBUYHBIN Kit0Y TabJHUIBI customers, a TabJIH-
1a invoices COJEPKUT aHAJIOTUYHOE TI0JIe C TeM K€ UMEHEM, TO 9THU JIBA TOJIsI
CustomerId — 9T0 CBsI3b, HEOOXOAUMAS IJIsl OHOBPEMEHHOTO I0CTYIIAa K 06erM Tab-
sttam. Terepb y Hac ecThb Best MHMOpPMaIinst, HeoOXoauMast st 00beITUHEHIS ITHX
JBYX TaOJIMI] U CO3aHUSI CITUCKA CUETOB ¢ MMEHAMU KJIMEHTOB,

PaccMoTpuM IIpUMep UCIIOIb30BaHUS Ollepalliu coeAnHenrst JOIN, o0beanHsoel
3TU TAOJIUIIBL.

SELECT
*

FROM
invoices
INNER JOIN
customers
ON
invoices.CustomerId = customers.CustomerId

NMPUMEYAHUE

B paHHOM nmpumMepe Mbl ncnonsdyem coegunHeHue, HasbiBaemoe INNER JOIN
(BHYTpeHHee coegmnHeHune). [Jlanee Mbl pacCMOTPUM HECKOJ/IbKO PasfinyHbIX TUMOB
coegnHenunn. Kaxgoe paboTaeT no ceoemy npaeusy. Ha gaHHbil MOMEHT BaM
SN HEODXOAMMO 3HaTb, YTO COEAMHEHUs MO3BOMSIOT HaM MoJsyYaTb LOCTYN
K MOMsIM M3 pasHbix Tabauu,.

Bawm y:xe 3HAaKOMBI MHOTHE OTIEPATOPBHI JAHHOTO 3ampoca. 3anpoc HaAuMHAEeTCs
¢ SELECT, KaK U BCe HalllK IPebIAYIINE 3apoCchl, MBI HCIIOJIB3YeM CUMBOJT *, 4TOGBI
HOJIYYUTh BCe T0JIst B Tabsuiie. BeibepeM Bee moJist u3 Tabuilel invoices u 00beau-
HUM UX CO BCeMU ToJisgMu B Tabuiie customers. KiioueBoe c10B0o ON UCIIO/IB3YeTCs
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B 3aIIpoce /ISl CBSI3M ABYX Tab/uIl yepes rnoJie CustomerId. IIocKoIBKY CyIecTByeT
JiBa BapHaHTa 10Jis1 CustomerId (110 OJHOMY B Kas10il Tabimile), HaM HYKHO CO-
ob6mmTh Gpaysepy SQL, Kakoii 13 BAPHAHTOB UCIIOJIB30BATh. J{JIs1 3TOTO CYIIECTBYET
cneraTbHast Hotanus (B (popme tablename.FieldName). YcTaHaBJINBAaEeM PaBeH-
CTBO MKy TosTeM CustomerId 3 TabauIBl invoices (3amicantoe Kak invoices.
CustomerId) u noJjem CustomerId us Tabiauibl customers (customers.CustomerId).
Pesyuabrar nnokasan Ha puc. 64.

TABJIMLUA INVOICES TABJINLUA CUSTOMERS

(3 3 9 nonen) (4 13 13 nonen)
1 1 1
Invoiceld | Customerld | ... [ Total [Customerld | FirstName | LastName | ... | SupportRepld
1 98 1 . | 398 1 Luis Goncalves 3
2 121 1 . | 396 1 Luis Gongalves 3
3 143 1 .. | 594 1 Luis Gongalves 3
4 195 1 w |99 1 Luis Gongalves 3
5 316 1 . | 198 1 Luis Gongalves 3
6 327 1 .. | 1386 1 Luis Goncalves 3
7 382 1 . | 891 1 Luis Gongalves 3
8 1 2 1.98 2 Leonie Kohler 5
9 12 2 13.86 2 Leonie Kohler 5
10 67 2 891 2 Leonie Kahler 5
412 cTpok
nosny4eHo
3a17mc
Puc. 64
NMPUMEYAHUE

Ncnonbays cumson *, Mbl 0ObeanHUAN 4eBaTb nosen Tabaumubl invoices ¢ Tpu-
HaguaTblo nonsmu Tabnuubl customers. B pesynbtate nonyymnoch ABaguatb
aBa nong. [lna ynobctea nevatu Mol yopanu HeKoTopblie 13 3TUX nosei, HO Mbl
MOXEM NPOCMOTPETb BCe ABaALaTh ABa Nons B bpay3epe, MCnofib3ys rOPU30H-
TaJIbHYIO MOMOCY MNPOKPYTKW Ha NaHenu pesynbTaTtoB Ha Bkiagke Execute SQL
(BeinonHute SQL-3anpoc).
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CoeanHeHUA U CTPYKTYpa peNALMOHHOM
6a3bl AaHHbIX

Terepb TpoaHATM3UPYEM, YTO TIPOU3OUIET, ecin 0ObeIMHUTE TabJAUIly invoices
¢ Tabumiieil customers. PaccMoTpuM 1moJie InvoicelId us Tab/imiibl invoices pesyiib-
Tupyioiero Habopa gaHHbX (cM. puc. 64). Mbl yBUANM, 4TO IIEPBbIE CEMb 3aICeil
CBA3aHBI C O/IHUM U TeM 3Ke CustomerId. DTO o3Hayaet, 4To KianeHTy Ne 1 BbicTaBU-
JI BCE CEMb CYETOB. ECJIM MBI IIPOAHAJIU3UPYEM YACTh PE3YJIBTUPYIOIIEN TabJIUIIbI
customers, TO YBUJIUM, YTO JJAHHOTO KjmeHTa 30ByT Luis Gongalves. OnuH kiveHT
CBsI3aH cO MHOTMMU cueTamu. Ha si3bike pessiimoHHoN Gasbl JaHHbIX (r1aBa 1) Mbr
MOJKEM CKa3aTh, 4TO TaOJIUI[A customers UMEET CBSI3b «OJ[H-KO-MHOTUM> ¢ TabJIuIeil
invoices. KimenTy ¢ oHuM CustomerId MOTYT BBICTABUTH MHOXKECTBO CUETOB (eC/In
OH 3aKa3aJ HECKOJBKO MeCeH ), HO B TabuIle invoices COXPAHUTCS OIMH U TOT JKe
HoMmep CustomerId. Enie oquH BapuaHT OIMCAHUS 9TOH CBA3KU — cxeMa Oa3bl JAHHbIX
B Buge ER-muarpammbl (ER ot Entity — Relationship, cymnocts — cBsi3b).

Ha puc. 65 rpadudecku 1peacTaBjieHbl B3aMMOCBI3U MKy TabJmiell customers
u tabunieil invoices. B ocrasbHOll yacTy Hamieil 6asbl ZaHHBIX Mbl OOHAPYKUM
MHO’KECTBO JIPYTUX IIEPBUYHBIX U BHEIIHUX KJIIOYEH, yCTaHABIMBAIOIUX CBSI3b MEJK/LY
pasubiMu Tabsriamu. IloHuMane 9TOI B3aMMOCBI3U — 9TO U €CTh YaCTh CO3JaHMs
U UCIIOJIb30BaHus coeguHeHnii. YToObl 00beJUHUTD TaOJIUIIBI BMECTE, Mbl JOJIAKHbBI
yMeTbh UAECHTU(DUIINPOBATH TIEPBIYHbIE U BHEITHUE KJIFOYH U TOHUMATh, KaKHe TOJIsI
HaM HeOOXO/MMBI.

Ecau 6b1 Tabuuua invoices cogepsxaia 110Je, BKIIOYAIOLIEE BCe MMEHA KJIUEHTOB,
TO B coeuHeHnn Tab/IuIl He ObLI0 Obl HeoOX0AnMOCTH. Takske BMeCTo Oa3bl JaHHbIX
C TPUHAALATBIO TAOJIMIIAMU MOKHO ObLIO OblI CO3/IaTh OJHY TUTAHTCKYIO TaOJIUILY,
COZIEPIKANLYIO BCE MOJIS.

Bomnpoc. 3auem B 6a3ax JaHHBIX HYKHO HMETb HECKOJIbKO Ta0JIMIL?

Orger. Hopmanusauyust — 3TO TPOIECC OPTAHU3AINH JIAHHBIX B PEJISIIIUOHHO Oa3e
nanHbIx. HopMassanus BKIoUaeT co3ianue TabJIuIl 1 YCTAHOBKY OTHOIIEHWH MEKTY
tabaiiamu. HopMasiusanust no3BoJisieT yMeHbIINTh Pa3Mepbl 6a3 JaHHbIX, TaK KaK He
HAJI0 XPAHUTh MOBTOPSIIOIIUECS TIOJIS B O/[HO# TabJmiie. [To Mepe yBenueHust pasmepa
6a3bl TAHHBIX BO3PACTAET MOTPEOHOCTD B €€ HOPMATHU3AIIH. JTO TIETeCO0OPasHo,
Mayke ecim SKOHOMUTCST BCETO HECKOJBKUX CEKYH/T IPH 006paboTKe 3arrpoca. YIuThi-
BasI THTAHTCKUH pa3Mep HEKOTOPHIX (a3 MaHHBIX, KayK/Iasl CEKYHIA NMEeET 3HAUeHHe.
[Ipencrasore, uto mowck B Google 3aHmMaeT MATH MUHYT, a HE HECKOJIBKO CEKYHI.
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media_types

& MediaTypeld: INTE...
Name: NVARCHAR...

genres

& Genreld: INTEGER
Name: NVARCHAR(120)

Puc. 65

playlists

invoices

customers

& Playlistld: INTEGER
Name: NVARCHAR(120)

playlist_track

& Playlistld: INTEGER
& Trackld: INTEGER

tracks

& Invoiceld: INTEGER
Customerld: INTEGER
InvoiceDate: DATETIME
BillingAddress: NVAR...
BillingCity: NVARCHA...
BillingState: NVARCH...
BillingCountry: NVAR...
BillingPostalCode: NV...
Total: INTEGER

s [8

& Trackld: INTEGER
Name: NVARCHAR(200)
Albumld: INTEGER
MediaTypeld: INTEGER
Genreld: INTEGER
Composer: NVARCHA...
Milliseconds: INTEGER
Bytes: INTEGER
UnitPrice: NUMERIC

invoice_items

& InvoiceLineld: INT...
Invoiceld: INTEGER
Trackld: INTEGER
UnitPrice: NUMERIC
Quantity: INTEGER

& Customerld: INTEG...
FirstName: NVARCHA...
LastName: NVARCHA...
Company: NVARCHA...
Address: NVARCHAR(...
City: NVARCHAR(40)

State: NVARCHAR(40)
Country: NVARCHARC...
PostalCode: NVARCH...
Phone: NVARCHAR(24)
Fax: NVARCHAR(24)
Email: NVARCHAR(60)
SupportRepld: INTEG...

employees

albums

artists

& Artistld: INTEGER
Name: NVARCHAR(120)

—_—T

& Albumld: INTEGER
Title: NVARCHAR(160)
Artistld: INTEGER

& Employeeld: INTEG...
LastName: NVARCHA...
FirstName: NVARCHA...
Title: NVARCHAR(30)
ReportsTo: INTEGER
BirthDate: DATETIME
HireDate: DATETIME
Address: NVARCHARC...

7 more columns...

Termepsb, Koria Mbl OTIPEAETUIN OOIIYIO CBA3b MEK/Y ABYMS MOJISIMU B TabJIuIle
invoices u B TabJmile customers, CTOUT OOJiee BHUMATEIBHO Pa3odpaTh, Kak MICATh
3aIPOCHI C COETUHEHUSIMU.

ceBAOHUMBI COegUHAEMBIX Tabnuy

W3 nepBoro npuMepa BUIHO, YTO IPU 0OPAIIEHIH K IIOJIAM COeHeHMst JOIN UMEIOT
0co0biii cunTakcuc. ITockosbKy aBe Tabnipbl B J1060i 6ase JaHHBIX MOI'YT COAEPKATh
HOJI ¢ OAUHAKOBBIMEI UMEHAMH, IIPU CO3JAHUN COeANHEHUI HeOOXOMMMO /IS YKa-
3aHUSI OIIPEIEIEHHOTO OIS 3a1aTh MMsI Tab Il uTOOb! Opaysep SQL TouHO 3HaUI,
KaKoe I10JIe nMeeTca B BUAY. 110 IIpaBuiaM CHHTaKCHCa HEOOXOANMO CHAYa/Ia YKa3aTh
uMst TabJIIBI, @ 3aTeM Yepe3 TOUKY — UM T10J1sA. UToObl yMEHBITUTh 00beM TeKeTa
U MOBBICUTH YZI000UNTAEMOCTD, B COEIMHEHUSIX YACTO UCIIOIb3YIOTCSI ICEBIOHIMBI.
Cremyioniue 1Ba coefuHEHUS UAEHTUIHBI 110 (DYHKITUSAM.
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SELECT
*
FROM
invoices
INNER JOIN
customers
ON
invoices.CustomerId = customers.CustomerId

SELECT
*
FROM
invoices AS i
INNER JOIN
customers AS c
ON

i.CustomerId = c.CustomerId

NMPUMEYAHUE

MNceBAOHUMbBI ANA COeAMHEHMI [OMXKHBI BbiTb KPaTKUMKU 1 yRoBoYnTaemMbIMU.
OHW, Kak MpaBuIo, COCTONT U3 OLHON DyKBbI, MPUYEM UCMONb3yeTcs nepsas
bykBa cooTseTcTBYytOLLElN Tabnunubl (tablename.FieldName Gygnet 3anuncaHo kak
t.FieldName). [lanee B aTol rnase gns uMeH Tabnuy Mol bygem Ucnosb3osaTth
oaHOBYKBEHHbIE NMCeBAOHMMbI.

Yro6bl IPOJEMOHCTPUPOBATH HEOOXOMMOCTD UCTIONb30BAHUS TICEBOHUMOB TIPH
paborte ¢ coelUHEHNUSIMU, JlaBaiiTe PACCMOTPUM HAIIl TEPBOHAYAIBHDIN CIIEHAPHIL.
PykoBozctBy sTunes HEOOXOUM CITMCOK € YKa3aHUEM UMEH KJIUEHTOB U CYETOB,
BBICTABJIEHHBIX KAKAOMY KJAMEHTY. Korzia B 9TO¥ T/1aBe MBI M CAJIN HAIIIE TEPBOE CO-
eJIMHEHME, JIJIST BBIOOPA BCEX MOJIEHN M3 KasKI01 TabJIUIIbI OBLI HCIIOJIB30BAH CMBOJI *,
Pe3yibraToM JaHHOTO 3alpoca CTajl MACCUBHBIN HAOOP Pe3yJIBTaTOB U3 IBAJAIATH
AByX moJteit. OHaKo HaM TPeOYIOTCS TOIbKO MEHA KIIMEHTOB U MH(OPMAITHS O CUeTe.
Taxke, KOT/Ia MBI UCITOJTb3YEM CUMBOJI *, MBI HE MOKEM KOHTPOJUPOBATH MOPSIZIOK
otobpaskenust moJieit. [IpeAnonoKumM, 9To pyKoBoACTBY sTunes HeoGXOANMO B CITHCKE
KJIMEHTOB CHavYama oTobpaxaTh GaMuinio. YToObl OMpeeuTh TOPSI0K BBIBO/IA,
cienyeT B oriepaTope SELECT BMeCTO CMMBOJIA * yKa3aTb uMeHa noJieil. [laBaiite
CO3/1aIM aHaJIOIMYHOE IIPUBELEHHOMY BBbIIIE COeIMHEHNE, HO Ha 9TOT pa3 B 3aIIpo-
ce YKakeM, 4TO 13 Ta6JII/I]_lbI customers Heo6X0/:[1/IMo 0T06pa31/ITb 110J1 LastName
u FirstName, a u3 Tabuninl invoices — nosg InvoicelId, CustomerId, InvoiceDate
u Total. [TockoJibKy MbI paboTaeM ¢ JAByMst TAOJIUIIAMU, COJIEPKAIIUMU OT/IC/IbHbBIE
HOJIST ¢ OIMHAKOBBIMY UMEHAMU, B YCJIOBUHU SELECT CJIe/yeT UCIOIb30BaTh 0003HA-
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yeHue tablename.FieldName, Kak U B ycJ0BUM ON HAIIUX COAMHEHUN, HO C OTHUM
U3MeHeHUeM: BMeCTO [I0JIHOIO UMEHU TaO IMIIbl Mbl 3aJa/lUM IICEBIOHUM, COCTOIIMIA
U3 nepBOi OYKBBI TAGJIUIIDL, 32 KOTOPOU CJIE/Ly€eT TOUKA, a 3aTeM MsI 1oJist. HakoHerr,
HEeOoOXO0MMO OTCOPTUPOBATH PE3YJIBTATHI 110 (haMUInK KineHTa. B pesyJibrare 3ampoc
OyIeT BBITJISIIETD CIIEAYIOMINM 00Pa3oM:
SELECT

c.LastName,
.FirstName,
.Invoiceld,
.CustomerId,
.InvoiceDate,
.Total

He e He He O

FROM
invoices AS i
INNER JOIN
customers AS c
ON
i.CustomerId = c.CustomerId
ORDER BY
c.LastName

LastName FirstName | Invoiceld | Customerld InvoiceDate Total
1 Almeida Roberto 34 12 2009-05-23 00:00:00 | 0.99
2 Almeida Roberto 155 12 2010-11-14 00:00:00 198
3 Almeida Roberto 166 12 2010-12-25 00:00:00 13.86
4 Almeida Roberto 221 12 2011-08-25 00:00:00 8.91
5 Almeida Roberto 350 12 2013-03-31 00:00:00 198
6 Almeida Roberto 373 12 2013-07-03 00:00:00 396
7 Almeida Roberto 395 12 2013-10-05 00:00:00 594
8 Barnett Julia Al 28 2009-11-07 00:00:00 198
9 Barnett Julia 82 28 2009-12-18 00:00:00 13.86
10 Barnett Julia 137 28 2010-08-18 00:00:00 891
412 cTpoK nonyyeHo
3aldmc
Puc. 66
NMPUMEYAHUE

KaxkeTcst cTpaHHbIM, 4TO Mbl CCblslaeMcst Ha nceBpoHnMbl (B ycnosum SELECT),
npexpe yem onpegenum mx (B ycnosmsax FROM n INNER JOIN). Ho cnepyet
MOMHUTB, uTO Bpaysep SQL obpabaTbiBaeT 3aNpocCk! He B TOW OYEPERHOCTH, Kak
nX npouen BObl YenoBex.
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Ananusupysi iepBble JIeCATh PE3YJIBTATOB JIAHHOTO 3a1TPOCA, Mbl BUJIUM, UTO IIEPEYNC-
JieHue OIpe/leJIeHHBIX MTOJIel B 3a/IJaHHOM TIOPsI/IKE HAMHOTO TPOIIE, YeM BBIBOJI BCEX
HOJIE ¢ UCIIONB30BAHUEM CHMBOJIA *. MBI TakkKe MOKEM IIPEACTABUTD, HACKOILKO
cioxHee ObLI0 Obl coeMHeHre, ecii Obl HaM HPUILIOCH BBOAUTb UM TaOJIUIIbI
Ka KIBII a3, KOTa MBI CChLIAEMCS Ha M TOJIA.

NMPUMEYAHUE

B 6onbwuHcTee cnyvaes B ycnosun SELECT pekomenyeTcs ykasbiBaTb OT-
LefibHble MMeHa nosien n nsberaTb NCNOMb30BaHUA cumsona *. B aton rnase
Mbl ByfiemM MCrnosib30BaTh CMMBOJT * TOSIbKO B AEMOHCTPALMOHHbIX Lesax Ajs
obbacHeHus cTpykTypbl JOIN.

Tunbl coeguHeHun

Cy1ecTByeT HECKOJIbKO Pa3JINYHbIX TUIIOB cOe/luHeHM . /[0 cUX 1OpP Mbl UCIIOJIb-
30BN COEIMHEHS, YTOOBI IPEOCTABUTH JOCTYII K MOJISIM U3 HECKOJIbKUX TabJIHIL.
Mol onpeein NepBUYHbINA K04 TaOJIMIIbI customers, OIPe/e/ NI aHAJTOTUY HbII
BHENIHWH K104 B TaOJIMIle invoices M MCIIOJIb30BaIN KIIOYEBOE CJOBO ON, YTOOBI
CBA3aTh JIB€ TaOJINIIBI BMECTE.

Bomnpoc. Uto npousoiiner, eciim JaHHbIe U3 Ta0JIHUIl, KOTOPbIE MbI 00 bEMHSIEM,
He MMOJHOCTHIO COBIaAaloT?

Hampumep, uTo mpousoiet, ecan KaneHT — Ha3oBeM ero Customer 6 — ypanui
CBOIO YUEeTHYIO 3aI1Ch B sTunes u BIIOC/IeICTBUM ObLI yajieH 13 Tab/IuIbl customers?
IMockosbky KoMIanust sTunes M0JKHA BeCTH (PUHAHCOBYIO OTYETHOCTD, B TAOJIUIIE
invoices Bce erte cozepkutcs nadopmanus o Tom, uto Customer 6 B Kakoit-To
MOMEHT COBEPHINJI IIOKYIIKY. Het Huuero CTPAHHOTO 1 HeO6bI‘-IHOI'O B O6Hapy}K6HI/II/I
HECOBHaZIeHI/IfI B 6a3ax JIAaHHbIX, 1 HaM H606XOZII/IMO PEMNTDb, XOTUM JIN MBbI, '-ITO6BI
HalIM 3aIIPOChl COZleprKaIi HEeCOBIIa/lloIe JaHHbIe UK IIOJHOCTBIO UX UCKJIIO-
yuTh. Jl71st 06paboTKN HECOBMAAECHUN MEKIY TabGJUIIAMU UCTTOAB3YIOTCS PA3HbIE
TUTIBI coefineHnit. YToObI MOHSTH 3TO, PACCMOTPUM YIPOIIEHHbIE BEPCUU HAIINX
TabauIl invoices U customers.

NMPUMEYAHUE

Cnegnyrowime Tabnmubl He3HaYUTEbHO OTIMYAOTCA OT Tabnny, B Hawwen H6ase faH-
Hbix sTunes. Mbl coxpaHunu Basosyto cTpykTypy obeux Tabnuu, kak B invoices
1 customers. Ho Mbl yoanuam HekoTopble Nosis, COKPaTUN YACTIO 3aMmcei B Kaxk-
4OV Tabnuue [0 Natu, ynpoCTUIN MMeHa 3anmceit 1 obasuiv B Kaxxayto Tabaunuy
HECKOJIbKO 3ammncen, KOTopble OTIMYAOTCS OT 3anuceit B apyron Tabnuue.



106 naBa 6. PaboTa ¢ HECKONBbKMMM Tabnmuamm

YNPOLUEHHASA YNPOLUEHHASA
TABJIUMLA INVOICES TABJIULLA CUSTOMERS
Invoiceld | Customerld | InvoiceDate | BillingAddress | Total Customerld Name Address
1 2 1/1/2018 Billing Address 2 | $1.00 1 Customer 1 | Address 1
2 2 2/1/2018 Billing Address 2 | $2.00 2 Customer2 | Address2
3 3 3/1/2018 Billing Address 3 | $3.00 3 Customer 3 | Address 3
4 4 4/1/2018 Billing Address 4 | $4.00 4 Customer 4 | Address 4
5 6 5/1/2017 Billing Address 6 | $5.00 5 Customer5 | Address 6
Puc. 67

AHanusupys yIpoIeHHbI BapraHT TabJIUIL invoices v customers, MbI MOJKEM BbI-
SIBUTh HECKOJIBKO HecoBMaieHuil. [Ipex/e Bcero, us TabuIlbl invoices BUIHO, UTO
kanent ¢ upentudukaropom Customer 6 coseprmr mokynky 01.05.2017, 1o sTOT
KJIEHT B TabJtuile customers He otoOpaskaercs. Kpome Toro, kaskercs, uro Customer 1
u Customer 5 BooOGIIe HUKOTIa HUYEro He MOKYIaIH, HOCKOJIbKY JaHHbIe UAEHTHU-
(buKaTOPhI OTCYTCTBYIOT B Tabuuie invoices. Customer 2 HOSBIISETCS ABaXK b,
MTO9TOMY MBI MOXKEM C/IeJIaTh BBIBOJI, UTO ATOT KJIUEHT COBEPIINII JIBE MOKYTKHU. [To-
cxobKy sanucu aas Customer 1 u Customer 5 cyniecTByior B Tabiuiie customers,
HO OTCYTCTBYIOT B Tabuulle invoices, a Customer 6 cyIiecTByeT TOJIBKO B Tabiulle
invoices, TO Kaskas TabJIMIIA COAEPIKUT I10 KpaitHell Mepe OfiHy YHUKAIbHYTO 3aI1Ch,
KOTOPOIi HeT B Zipyroii Tabiuiie. Teriepb Mbl MOKEM IOIBITAThCS 00bEAUHUTD ITH [[BE
TabIUIBL ¥ IIPOAHAIN3UPOBATD, KaK 00pabaThIBAETCSL PE3yJIbTaT B 3aBUCUMOCTU OT
MCITOJTh3yeMOTO TuTIa coefimHeHus. PacemoTpuM coegmHeHre INNER JOIN.

BHyTpeHHee coeauHeHue (INNER JOIN)

[Tpm ncnop30BaHNN BHYTPEHHETO COCIMHEHNST BO3BPATIAIOTCS TOJIBKO COBIIAAI0-
nre 3anucu. JIoOble HeCOBMAIAIONTIE TaHHbIE U3 JTI000H TabOIUIIBI HTHOPUPYIOTCS.
CoenmHenns 4yacTo ommMchIBatoTCs Arnarpammamn Benna (puc. 68). Buyrpennee co-
e/IMHEHNE TPEICTABIISIET COOOIT TOMBKO MEPEKPHIBAIOITYIOCS YacTh AnarpaMMbl BenHa.

B nanHoMm mpumepe coequHerne INNER JOIN urHopupyet Invoice 5 u3 tabauIlbl
invoices, Tak Kak 9TOT CYET OTHOCUTCS K KaneHTy Customer 6, KOTOPOTO HET B Tab-
siatte customers. Touno Tak ke kanentam Customer 1 u Customer 5 (13 TabJIUIIBI
customers) He BBICTABJISAIN HIKAKIX CIETOB, TIOATOMY 9Ta 3aMTHCh TAKKe NTHOPUPY-
ercsa. Kak nokaszano Ha auarpamme BeHHa, BKJIIOYEHB! TOJIBKO IIePEKPLIBAIOINECS
nannple. Ha puc. 69 narssaano nposeMoHCTPUPOBAHO CO3/laHKe BHYTPEHHETO COo-
e/IMHEHUS JIBYX TabJIHI[ C PASHBIMU JTAHHBIMH.
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BHYTPEHHEE COEAVUHEHUE
SELECT *
FROM invoices AS i
INNER JOIN customers AS c
ON i.CustomerId = c.CustomerId
Puc. 68
YMPOLLEHHAA TABAULIA INVOICES YMPOLLEHHAA TABAULLA CUSTOMERS
BHYTPEHHEE
Invoiceld | Customerld | InvoiceDate | BillingAddress | Total |coeamHeHuE | Customerld | Name | Address
1 2 1/1/2018 Billing Address 2 | $1.00 ¢—| 1 Customer 1 | Address 1
2 2 2/1/2018 Billing Address 2 | $2.00 2 Customer2 | Address 2
g 3 3/1/2018 Billing Address 3 | $3.00 3 Customer 3 | Address 3
4 4 4/1/2018 Billing Address 4 | $4.00 4 Customer 4 | Address 4
5 6 5/1/2017 Billing Address 6 | $5.00 5 Customer5 | Address 6
1 1
Puc. 69
HANMOMWHAHUE

Kak mbl y>xe rosopunu paHee, none Customerld nmeet oTHoLeHMe «0AMH-KO-
MHOTMM» € Tabnmuen invoices. XoTs 3TW AaHHble MOTYT MOKa3aTbCs HECOOTBET-
CTBYIOLLMMMU, B HaLLIEM CJly4ae B pe3ysibTaTe BePHYTCs YeTbipe 3anmcu. 3To npouc-
XOOWT NOTOMY, YTO KnneHTy Customer 2 Obl10 BbICTaBNIEHO [1Ba OTAESbHbIX CHETa.

Huoxe npejicraBiien IIpuMep UCIIONb30BaHUS BHyTpeHHero coequHenus. CHavana
B yCJIOBUY SELECT TIePEUUCIIEHbI TI0JIsT, KOTOPbIe HEOOXOAUMO OTOOPAZUTD, [TPU HTOM
HCII0/Ib30BaHbl IICEBIOHUMBI.

SELECT

i.Invoiceld,
.CustomerId,
.Name,
.Address,
.InvoiceDate,
.BillingAddress,
.Total

HeHeHe O 00

FROM
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invoices AS i
INNER JOIN
customers AS c
ON
i.CustomerId = c.CustomerId

NMPUMEYAHUE

MNMockonbky BHYTPEHHWE COEAMHEHMS BO3BPaLLAOT TONbKO COBMagatoLLne faH-
Hble, MOPALOK NepeyncieHns Tabnuuy He umeeT 3HaveHus. Nopsagok byaeT umeTtb
3HaveHve oas APYrux TUNOB COeUNHEHWNN.

Invoiceld Customerld Name Address InvoiceDate | BillingAddress | Total

1 1 2 Customer2 | Address2 1/1/2018 Billing Address 2 | $1.00
2 2 2 Customer2 | Address2 2/1/2018 Billing Address 2 | $2.00
3 3 3 Customer 3 | Address 3 3/1/2018 Billing Address 3 | $3.00
4 4 4 Customer 4 | Address 4 4/1/2018 Billing Address 4 | $4.00

4 CTPOKY Nony4eHo

3almc

Puc. 70

B pesysibraTe BBINOJIHEHUST JAHHOTO 3alIPOCA MbI BUAKUM, YTO BO3BPAIIEHO TOJHKO
verbipe 3anucu. Invoice 5, Customer 1 u Customer 5 ne ykaszaunnt. [[s1 Customer 2
OTOOPAKATOTCST [IBE 3ATTHCH.

Buyrpennee coenunene — 370 HaunboJiee pacipoCTPAaHEHHbIA TUI COeANHEHMS.
OHO KCII0JIb3YETCS JJIst COeAMHEHMSI COOTBETCTBYIONMX JaHHBIX U3 PA3HbIX TaOJIMIL
PENSLUOHHOI 6a3bl JAHHBIX.

NMPUMEYAHUE

CnoBo «BHyTpeHHee» HeobsizaTesnbHO. MNog Bcemn coenHeHNIMM NOHMMaeTCs
BHYTPEHHME CoeNHEHMe, eCn He yka3aHo nHoe. [lpyrummn cnosamu, no ymorn-
YaHWIO BCE COeAMHEHNS — BHYTPEHHMeE.

NeBoe BHewwHee coeauHeHue (LEFT OUTER JOIN)

JleBoe BHemrHee coequnenrie LEFT OUTER JOIN coeamHSET BCE 3alMCHU U3 JE€BOM
TaOIHUIBI ¢ JIOOBIMY COBIAJAIONNMI 3alIUCIMU U3 IpaBoi Tabsmipl. Ha puc. 71
TTOKa3aH 9KBUBAJIEHT [UarpaMMbl BeHHa /111 JTaHHOTO TUTIA COeINHEHUS.
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JIEBOE BHELWWHEE COEANHEHUE

SELECT *

FROM invoices AS i

LEFT OUTER JOIN customers AS c
ON i.CustomerId = c.CustomerlId

Puc. 71

NMPUMEYAHUE

MNMoHaTus «nesas Tabnuuar» 1 «npasas TabarLa» NOHOCTbLIO 3aBUCSAT OT NOPAAKa
nepeuncneHmns ganHbix Tabnuy B coegmnHeHnn JOIN. MiameHerne nopagka nepe-
YyncneHusa NpUBELET K APYroMy pe3ynbtaTy. DTO pasinyve CTaHeT BaxkKHbIM, KOraa
Bbl y3HaeTe, Kak Npeobpa3oBbIBaTh fIeBble COEAUHEHNS B NpaBble.

[Tpu garHOM THTIE COEMHEHHUS OYIET 0TOOPAKATHCS BCE, UTO COMEPIKUTCS B TabIHIIE
invoices. Ilockospky Customer 1 He 3aKa3bIBaJ MECHU, JAaHHAS 3aTTHCh HE YKA3bl-
Baercst. OHAKO, KAaK MOKA3aHO HA PUC. 72, Mbl 00beIMHSIEM BCE IISITh 3allUCel U3
TaOJIMIBI invoices TOMBKO € YETHIPHMST 3aITUCSIMU U3 TaOJIUIIbI customers. [lomHuTe,
yT0 B Tabsmie invoices 3anucu auas Customer 1 wim Customer 5 OTCYTCTBYIOT,
a kinenty Customer 2 ObLIO BBICTABJEHO /[Ba cUeTa. B OT/iMdre OT BHYTPEHHETO
COEIMHEHMSI, KOTOPOE OTOOPAKAET PABHOE KOJMUECTBO 3AMUCEN M3 KayKI0il TabJiu-
I[bI, B PE3YJIbTaTe UCIIOIb30BAHNUS JIEBOTO BHEIITHETO COEIUHEHNUST BEPHETCST GOJIBIIE
3aruceii us «JieBoit» TabsuiibL. IIpoaHaiu3upyeM pe3yJibrar JaHHOTO 3aIPOca, YTOObI
noHsATh paboTy Opaysepa SQL.

YNPOLEHHAA TABAULLA INVOICES YNPOLLEHHAA TABAULIA CUSTOMERS
NEBOE
Invoiceld | Customerld | InvoiceDate | BillingAddress | Total | cOEAWHEHMUE | Customerld | Name Address
1 2 1/1/2018 Billing Address 2 | $1.00 :I_ 1 Customer 1 | Address 1
2 2 2/1/2018 Billing Address 2 | $2.00 2 Customer2 | Address 2
3 3 3/1/2018 Billing Address 3 | $3.00 [&——— 3 Customer 3 | Address 3
4 4 4/1/2018 Billing Address 4 | $4.00 |e—— &4 Customer4 | Address 4
5 6 5/1/2017 Billing Address 6 | $5.00 5 Customer 5 | Address 6
(—|— NULL

Puc. 72
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SQL-3arpoc /17151 J1eBOTO BHENIHETO COEIMHEHMS AHAJIOTUYEH 3a1IPOCY, KOTOPBIN Mbl
MCTIOJIb30BAJIN JIJI BHYTPEeHHETO coeuHeHus. OTandne TOIbKO B UCTIOJIb30BAHNN
ycaoBus LEFT OUTER JOIN.

SELECT

i.Invoiceld,
.CustomerId,
.Name,
.Address,
.InvoiceDate,
.BillingAddress,
.Total

HH H O OO0

FROM
invoices AS i
LEFT OUTER JOIN
customers AS c

ON
i.CustomerId = c.CustomerId
Invoiceld Customerld Name Address | InvoiceDate | BillingAddress | Total
1 1 2 Customer2 | Address2 | 1/1/2018 Billing Address 2 | $1.00
2 2 2 Customer2 | Address2 | 2/1/2018 Billing Address 2 | $2.00
3 3 3 Customer 3 | Address3 | 3/1/2018 Billing Address 3 | $3.00
4 4 4 Customer4 | Address4 | 4/1/2018 Billing Address 4 | $4.00
5 5 NULL NULL 5/1/2017 Billing Address 6 | $5.00
5 CTPOK NoslyyeHo
3a1Mc
Puc. 73
NMPUMEYAHUE

Cnoso «BHelwHee» (OUTER) HeobsizaTenbHO.

Korga MbI aHaTM3UpyeM Pe3yJIbTaThl, OJyUYeHHbIe TIPU UCII0Jb30BAHIH JIEBOTO
COeMHEHMsI, Mbl BUIKM, 4T0 Opaysep SQL mobasui garmbie Tuna Null. ITomHuTe,
uro uHpopmanust o Customer 6 B Tabiuie customers orcyrcryer. /lobasienue
nanuHbix Tuna Null nokaseiBaet, kak 6paysep SQL o6pabaTbiBaeT Hally TIOTBITKY
COTIOCTABUTD IISITh 3aKCell U3 TaOJIUIBI invoices TOJIBKO € YETHIPHMSI 3ATHCSIMU U3
TabsuIlbl customers. VICIoIb30BaHMe JIEBOTO COEAMHEHNUST TTOJIE3HO, TAK KAK 3TO 0~
3BOJIET HaM BUJIETh HECOBIIA/IEHNS B HATITUX TAHHBIX. MBI MOKEM CO3IaBaTh CITUCKU
KJIMEHTOB, KOTOPBIM HE BBICTABJISJIN CYETA, UJIN BBITIOTHATD TIOUCK TAHHBIX, KOTOPBIE
OBITN yIaIeHbl B TPABOH TabIIHIIE, HO BCE €IIle CYIECTBYIOT B JIEBOT.
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MpaBoe BHewHee coeguHeHue (RIGHT OUTER JOIN)

BHUMAHUE

B SQLite He nopaep>kMBaeTCcs UCMOb3OBaHWE NMPABOro BHELLIHErO COeANHEHMS.
Ho mMbl 3Ty TeMy paccMoOTpuM, NOCKOSbKY NpaBoe BHeLlHee coefuHeHune no-
npexHeMy nonynspHo B Apyrux peanusaunsx PCYB/. Mo3xe Mbl paccMoTpum
obxogHoW NyTb N8 NPpUMeHeHus npaebix coegunHeHnii 8 SQLite.

B pesysibTaTe mcnosib30BaHMS MTPABOTO BHENTHETO coenHeHnsT RIGHT OUTER JOIN
BO3BPAIIAIOTCS BCE TAHHBIE U3 TPAaBOU TaOJIHUIIbL, @ TAKIKE COOTBETCTBYIOMIAst HHMOP-
Martust us JieBoii tTabsuiisl. IIpaBoe coefuHeH e — 3epKajibHOE 0TOOPasKEHUE JIEBOTO
COeJIUHEHUS.

NMPABOE BHELUHEE COEAUMHEHUE

SELECT *

FROM invoices AS i

RIGHT OUTER JOIN customers AS c
ON i.CustomerId = c.CustomerId

Puc. 74

ITpy MCIoAB30BaHUK [TPABOTO COECAMHEHNS OEPYTCs BCE MMOJIst U3 MPAaBOil TaOIUIIbI
(customers) 1 ee laHHbIE COIOCTABJISAIOTCS € JIIOOBIMU COOTBETCTBYIOIIMMU JAHHBIMU
n3 tabanie! invoices. [TockombKy Customer 6 B Tabsuie customers OTCYTCTBYET,
9Ta 3aIMCh UTHOPUPYETCS.

YNPOLLEHHAA TABAULIA INVOICES NPABOE  yMPOLLEHHAA TABAVILLA CUSTOMERS
COEAVHEHUE

Invoiceld | Customerld | InvoiceDate | BillingAddress | Total Customerld Name Address

NULL —l_)
1 2 1/1/2018 Billing Address 2 | $1.00 1 Customer 1 | Address 1

2 2 2/1/2018 Billing Address 2 | $2.00 2 Customer2 | Address 2

3 3 3/1/2018 Billing Address 3 | $3.00 3 Customer3 | Address 3

4 A 4/1/2018 Billing Address 4 | $4.00 4 Customer4 | Address 4

5 6 5/1/2017 Billing Address 6 | $5.00 J—» 5 Customer5 | Address 6
1 NULL r

Puc. 75



112 naBa 6. PaboTa ¢ HECKONBbKMMM Tabnmuamm

Omneparop SQL, HeoOXOAUMBIIL /I CO3JAHUS IPABOIO COEIMHEHMs], TAKOM JKe, KaK
U B JIBYX JIPYTUX COEMHEHUSIX, KOTOPbIE Mbl PACCMOTPEJIN PaHee.

NMPUMEYAHUE

Kntouesoe cnoso «BHewHee» (OUTER) HeobsizaTensHo. Bapuant RIGHT JOIN
[aeT TOT Xe pe3ynbTaT.

SELECT

i.Invoiceld,
.CustomerlId,
.Name,
.Address,
.InvoiceDate,
.BillingAddress,
.Total

HH H N OO0

FROM
invoices AS i
RIGHT OUTER JOIN
customers AS c
ON
i.CustomerId = c.CustomerId

Invoiceld Customerld Name Address | InvoiceDate | BillingAddress | Total
1 NULL 1 Customer 1 | Address 1 NULL NULL NULL
2 1 2 Customer 2 | Address 2 1/1/2018 Billing Address2 | $1.00
3 2 2 Customer 2 | Address 2 2/1/2018 Billing Address 2 | $2.00
4 3 3 Customer 3 | Address 3 3/1/2018 Billing Address3 | $3.00
5 4 4 Customer4 | Address4 | 4/1/2017 Billing Address 4 | $4.00
6 NULL 5 Customer5 | Address5 | NULL NULL NULL
6 CTPOK nosny4eHo
3a2Mc
Puc. 76

B pesyiibrare MCIOIb30BAHKUS JAHHOIO COEAMHEHUs BEPHYJIOCh HauboJibllee KO-
JIMYECTBO 3aluceil N3 TpexX N3y4YeHHBIX paHee coeqnHeHmil. 3ammceii Customer 1
n Customer 5 HeT B Tabumie invoices, TMO9TOMY MM TIPUCBOECHBI 3HAUECHMUA Null.
JlBe 3anvcu us TabauIbl invoices otHocsTes K Customer 2, TOITOMY B pe3yJibrare
oObenuHenus naHuble Customer 2 ObLIN YKa3aHbI JBasKIbL.

[TpaBbie coemHeHNS UCTIONB3YIOTCS peke, ueM Jiebie. [Tockommbky SQLite He pacmos-
HAeT MPaBoe COeTMHEH e, B 3AMPOCE PEKOMEH/YETCST M3MEHUTD TIOPSIOK TaOJIUIIL, 4TO
TIPUBEZIET K TOMY JKe HaOOPY PE3yIBTaToB. ITY TEMY MBI PACCMOTPIM MTO3JKE B 9TOM TIaBe.
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BHYTpeHHVIE coejMHeHnA OnAa cny4aeB coeAMHEHMA OBYX U 6bonee Ta6m4u

BHyTpeHHUe coeMHeHUA [na cnyvyaeB CoeaUHEHUA
ABYX U 6onee Tabnuy

MoskHO coenuHATh 1 GoJiee AByX Tabauil. YTo6bl 106aBUTH HOTIOJTHUTENIbHbIE TAOIH-
1bl, HY’KHO IIPOCTO CJIEJI0BATh TEM e IIPAaBUJIaM, YTO Mbl PACCMOTPEJIM PaHee, Kora
pacckasblBajIM PO BHYTPEHHUE coequHeHns. PaceMoTpuM cxemy 6asbl JaHHBIX Ha
puc. 77. Mbl BUAUM, YTO IIOMUMO CBI3U MeXIy TaOauIiaMu invoices u customers
CYIIECTBYET TaKKe CBA3b MEKY 110J1eM SupportRepId us Ta6]II/I]_[bI customers u 110-

JieM EmployeeId 13 Tab/iuiibl employees.

playlists

invoices

customers

& Playlistld: INTEGER
Name: NVARCHAR(120)

playlist_track

& Playlistld: INTEGER
& Trackld: INTEGER

media_types

tracks

& Invoiceld: INTEGER
Customerld: INTEGER
InvoiceDate: DATETIME

BillingAddress: NVAR...

BillingCity: NVARCHA...
BillingState: NVARCH...
BillingCountry: NVAR...

BillingPostalCode: NV...

Total: INTEGER

& MediaTypeld: INTE...
Name: NVARCHAR...

s [8

genres

& Genreld: INTEGER
Name: NVARCHAR(120)

Puc. 77

& Trackld: INTEGER
Name: NVARCHAR(200)
Albumld: INTEGER
MediaTypeld: INTEGER
Genreld: INTEGER
Composer: NVARCHA...
Milliseconds: INTEGER
Bytes: INTEGER
UnitPrice: NUMERIC

invoice_items

& InvoiceLineld: INT...
Invoiceld: INTEGER
Trackld: INTEGER
UnitPrice: NUMERIC
Quantity: INTEGER

& Customerld: INTEG...
FirstName: NVARCHA...
LastName: NVARCHA...
Company: NVARCHA...
Address: NVARCHARC...
City: NVARCHAR(40)
State: NVARCHAR(40)
Country: NVARCHARC...
PostalCode: NVARCH...
Phone: NVARCHAR(24)
Fax: NVARCHAR(24)
Email: NVARCHAR(60)
SupportRepld: INTEG...

employees

albums

artists

& Artistld: INTEGER
Name: NVARCHAR(120)

—

& Albumld: INTEGER
Title: NVARCHAR(160)
Artistld: INTEGER

& Employeeld: INTEG...
LastName: NVARCHA...
FirstName: NVARCHA...
Title: NVARCHAR(30)
ReportsTo: INTEGER
BirthDate: DATETIME
HireDate: DATETIME
Address: NVARCHAR(...

7 more columns...

O6paTI/ITe BHUMaAHHE, 4TO /10 9TOIO MOMEHTa NM€HA /IByX HOJIef/,I, CBA3aHHBIX APYyT
C IPYIroM OIiepaTopom ON, OBLIN NJICHTUYHDI. B AaHHOM CJIyda€ Mbl CBA3bIBAEM /IBa
110JIsA € pa3HbIMM MMEHaMU, XOTdd U3 ER-,ZII/IanaMMbI BH/IHO, YTO OHU ABJIAIOTCA
CBA3aHHBIMU ITIOJIAMM. Hoquy TaK HpOI/ICXOI[I/IT? Z[aHHOE HECOOTBETCTBHE Ja€T
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HAM BQKHBII YPOK O CTPYKTYPE PeIAUOHHOI 6asbl JaHHBIX. [[Ba CBA3aHHbBIX IIOJIST
Heo0s3aTebHO JOJKHBI KIMETh OJHO U TO ke uMs. B xommanuu sTunes kaxmomy
KJIMEHTY Ha3HaueH SupportRepId, njau rnepcoHanbHbiil MeHemxep. Homep, mpu-
CBOEHHBII KakJOMY MEHeIKepPy, COBIIaJaeT ¢ HOMEPOM COTpyAHuKa (Tabiuia
employees). PazpaGoTunk 3T0I 6a3bl JaHHBIX MOT Obl Ha3BaTh 00a 1101 Employeeld
(IH corpymnuka), HO 3TO MOKET MMPUBECTH K ITyTaHUIle. XOTs KINEHTY Ha3HauYeH
TTepCOHABHBIN MeHeI;Kep U JIOTHIHO, UTO JaHHble SupportRepId (MH menemkepa)
NJIeHTUYHB! 1aHHBIM EmployeeId (UH coTpynnnka), Hammune moss EmployeeId
B Ta0JIMIlEe customers MOJKET BBI3BATH My TaHUILY. /[Ba 10JIsT, XpaHSIINE UICHTHYHbBIE
JIaHHble, UIMEIOT Pa3HbII CMbIC/I B KaxK10ii Tabmie. Eciiu 1moJie HaszBaHo SupportRepId
B customers, TO ero Ha3HaUYEHUE 3/[€Ch HE BBI3BIBAET BOMPOCOB. UTOOBI He MPUILY-
MBIBaTh JPYTYIO CUCTEMY HyMepaIuu Jijist Employeeld, Mbl MOKEM CBSI3aTh AT JIBE
CHCTEMBI C TIOMOII[BIO CTPYKTYPbI PEJIAIMOHHON Oa3bl JaHHBIX (CM. puc. 77).

Terepb, KOT/Ia MBI YK€ 3HaeM, KaK CBsi3aTh TaOJIMIIBI invoices, customers 1 employees,
HeoOXOUMO TIOHSTh, JIJI 4ero 9TO MOKeT noHagobuTbes. Jonyctum, oTaen 00-
CITYKUBAaHUS KIUEHTOB STunes Xo4eT MOONPUTH COTPYAHIUKOB, KOTOPBIM YAQJIOCh
COBEPIIUTD JECATH CaMbIX Jydux npojak. Ciy:xba moaepKKi KIUEHTOB XOUeT
CO3IATh JIJIST KAKIOTO COTPYAHUKA TaOJIUUKY CO CIIMCKOM UX JIYUITUX KIUEHTOB.
Teneps, Korga y Hac ecTb pabounii clieHapuil, Mbl MOKeM IIpoaHaIn3upoBath ER-
AMarpaMMy, YT0ObI OTIPEAETUTD, KAKKE T0JIs HEOOXOANMBI JIJIst HAITMCAHUS 3aIPOca.
[Tpu HATIMCAHWM CJIOKHBIX 3ATIPOCOB, B KOTOPBIX 33/I€fICTBOBAHO HECKOIBKO TabJIHII,
HOJIE3HO TIPOLYMaTh, KaKue MOJIs TPeOYIOTCs 1 U3 Kakux Tadbmaui (puc. 78).

HEOBXOAMUMDBIE NOJiA CUHTAKCUC
Nmsa cotpygHurka, baMmmnmns coTpynHuka, e.FirstName,
NOEHTUDUKALNOHHBIN HOMEP COTPYAHMKA e.LastName,
(nanHble n3 Tabnnubsl employees) e.Employeeld,
Nmsa knverTa, damunns knveHTa, naeHtnduka- c.FirstName,
LUMOHHBI HOMEP NpeacTaBuTens ciyx0bbl c.LastName,
nognep>xKu (,El,aHHbIe n3 Ta6J'II/ILI,bI customers) c. Suppor\tRepId’
NaeHTndmrKaunoHHbIi HoMep KneHTa, obuias i.Customerld,
CyMMa MoKynku (BaHHble 13 Tabnuusl invoices) i.Total,
MonyyeHHbIN pesynbTaT HEOBXO[MMO COPTUPOBATH i.Total DESC,
no cymme cyeTa (B nopsiake yobiBaHWS) 1 OrpaHnymTb LIMIT 10
pesynbtat fo 10 cuetoB-dakTyp

Puc. 78
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Celiuac MBI IMeeM IIPECTABICHHE O TOM, KaKHe 110 HeOOXOANMO BBIBECTH, U MO-
JKeM IIPUCTYIINTD K COCTaBIeHuIo 3ampoca. Haunem ¢ Tabiuipl invoices B ycaoBun
FROM. 3aTeM TI0C/IeIoBaTeIbHO HATIUIIEM JIBe oriepariuu INNER JOIN: o/{HA COeIUHSIET
cJeTa M KJIMEHTOB, & IPyTasi COeTNHSET U CUeTa, M KIMEHTOB ¢ COTPYAHUKAMU. 3aTeM
VIIOPSZIOUUM JAHHBIE [0 CyMMe cueTa (B MopsaKe yObIBaHM).

SELECT

e.FirstName,

e.LastName,

e.Employeeld,

c.FirstName,

c.LastName,

c.SupportRepId,

i.CustomerlId,

i.Total
FROM

invoices AS i
INNER JOIN

customers AS c
ON

i.CustomerId = c.CustomerId
INNER JOIN

employees AS e
ON

c.SupportRepId = e.Employeeld
ORDER BY

i.Total DESC
LIMIT 10

FirstName | LastName | Employeeld [FirstName | LastName | SupportRepld | Customerld | Total
1 | Steve Johnson 5 Helena Holy 5 [ $25.86
2 | Margaret Park 4 Richard Cunningham | 4 26 $23.86
3 | Jane Peacock 3 Ladislay Kovécs 3 45 $21.86
4 | Jane Peacock 3 Hugh O'Reilly 3 46 $21.86
5 | Steve Johnson 5 Astrid Gruber 5 7 $18.86
6 | Steve Johnson 5 Victor Stevens 5 25 $18.86
7 | Steve Johnson 5 Luis Rojas 5 57 $1791
8 | Margaret | Park 4 FrantiSek | Wichterlova | 4 5 $16.86
9 | Jane Peacock 3 Isabelle Mercier 3 43 $16.86
10 | Margaret Park 4 Bjern Hansen 4 4 $15.86

10 cTpok

nony4eHo

3adMc

Puc. 79
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Teneppb MMeeTcst CIMCOK COTPYAHUKOB sTunes, KOTopbie 00eCIeYrIn caMble Bbl-
cOKMe cyMMbI B cueTax. [Ipoananusupyem HeKOTOpble MOMEHTHI. Kak Mbl 1 TIpeji-
HoJiarajiv, XOTs M0Jis, KOTOPbIe MbI UCIIOJIb3YeM JIJIsI CBA3KM TaOJIMI] customers
u employees, cofiepskaT /IBa Pa3HbIX MMEHU, UX JaHHbBIE COBMAAAIOT. UMCTOBBIE 3HA-
JyeHus B SupportRepId HAEHTUYHBI 3HAYEHUAM B I10J1e Employeeld.

lMpaKkTnyeckoe 3agaHue

X [NpoaHanusupynTte ER-gnarpamMmy v Bbibepute Opyryio Tabnuuy ansa nobas-
NeHWA K 3TOMY 3anpocy C MOMOLLLbI0 APYroro BHYTPeHHero coeaunHeHus. Onpe-
JenvTte HeobxoauMble A1 BbiIBoAA MosiA U fJobasbTe UX B oriepaTop SELECT.

WUcnonb3oBaHue neBbIX BHELWHUX COeAUHEHUI
c onepatopamMu NULL, IS u NOT

Kak MbI y:ke TOBOpUJIN paHee B 9TOH TJiaBe, JIeBOE BHEITHEE COCIUHEHNE U3BJICKAET
BCe JIaHHBIE U3 JIEBOU TabJIUIIBI U BCIO COOTBETCTBYIOILY0 MH(MOPMAIIUIO 13 TPABOiA
TabJUIBI. ITO TIOJIE3HO [I7Ist aHaIM3a 6a3bl JaHHBIX U TPOBEPKH HEMOJHOTH HHMOP-
maru. Jlomyctum, Kommaiust sTunes MpoBOAUT BHY TPEHHUIT ayIUT, UTOOBI yTOUHUTD,
CKOJIBKO Y Hee B aCCOPTUMEHTE albOOMOB U OT/EIbHBIX TPEKOB. PykoBojacTBo sTunes
IPOCHT CO3/IaTh IIEPEUEHb BCEX UCIIOJIHUTEIEH, KOTOPBIE #e uMerom anbOoMOB. AHAIIN-
3Upys npeabiayIyio ER-uarpaMmy, Mbl MOKEM TTPEATOTOKHUTD, 4TO HEOOXOMMAsT
urbopmaryst GyeT XpaHUTLCS B TabIuIax artists u albums. JlaBaiite paccMoTpuM
B3aMMOCBS3b MEXK/IY 9TUMU TaOIUTIAMU.

albums

; & Albumld: INTEGER
artists Title: NVARCHAR(160)
& Artistld: INTEGER | ————1 Artistld: INTEGER

Name: NVARCHAR(120)

Puc. 80

Tabumnia artists cogepskuT noJje ArtistId (epBUYHbIIL KJII0Y) U 1I0JI€ [JIs UMEHK
ucnosuuresist (puc. 80). 13 ER-guarpaMMbr BUjiHO, 9To Tabsmia artists cBsizaHa
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¢ Tabiuiell albums CBS3BIO «OAMH-KO-MHOIMM». JTa CBI3b UMEET CMBIC], TaK Kak
UCIIOMHUTEIb MOKET 3allCaTh HECKOJIbKO alb0OMOB. B Tabmuie albums mmMeercst
cOOCTBEHHDII IePBUYHBIN K104 AlbumId, a Tak:ke 1oJie ArtistId Kak BHEIITHUIT KoY.

Wcnonbays coequnaerre LEFT OUTER JOIN juist tabiuiel artists (JieBast tabimiia),
MbI BEPHEM BCe JJaHHbIe 13 TabJIMIIbl artists ¢ COOTBETCTBYIONMMU 3aIICIMU (€CIIH
oHU ecTb) B Tab/uile albums. C IOMOIIBIO JIEBOTO COEAUHEHNUS BCE TI0JIsI, HE NMEIO-
Iye HasBaHU| aabOOMOB, OyAyT 3amoaHeHbl 3HadeHuamu NULL. Terepb Mbl MOKeM
CO3/1aTh 3aIPOC.

NMPUMEYAHUE

B kayecTBe nceBgoHMMa ANA BOAbLIMHCTBA COeAMHEHWN B 3TOW rf1laBe Mbl UC-
NoNb30Basu NepByio ByKBYy MMeHM TabnuLbl. [ToCKObKY Mbl MeeMm ABe Tabnunubl,
Ha3BaHMS KOTOPbIX HAYMHAIOTCS C OAHOW U TOW e DyKBbI, B JaHHOM 3anpoce mbl
L9 NCEBLOHVMOB BO3bMEM MO ABe DyKBbI.

SELECT
ar.ArtistId AS [ArtistId From Artists Table],
al.ArtistId AS [ArtistId From Albums Table],
ar.Name AS [Artist Name],
al.Title AS [Album Title]
FROM
artists AS ar
LEFT OUTER 3JOIN
albums AS al
ON
ar.ArtistId = al.ArtistId

3arpoc Bo3Bpaiaet 418 3amnuceii, 1 BHaYase Bce Pe3yJIbTaThl KAXKyTCS KOPPEKTHBIMU.
ITosie ArtistId us Tabiauibl artists COOTBETCTBYET OO ArtistId 13 TabJIMIb!
albums. BoJIbLUIMHCTBO MMEH MCIOJIHUTE/IEl CBA3aHbI ¢ Ha3BaHUSIMU aJb0OMOB. O1-
Hako ganee (puc. 81) Mbl 0OHApyKUBaeM 3HaueHMst NULL.

YTo6BI PEMUTH MOCTABIEHHYIO HAM 3344y U MOJYIUTDH CIICOK UCTIOJHUTETEH,
Y KOTOPBIX HET anbboMa, HeoOXOANMO T06aBUTh yeaoBue WHERE, B KOTOPOM CJre-
IyeT yKazaTh TOMHKO 3aliCH co 3HaueHneM NULL B Tabmuiie albums. CymecTByOT
ompe/iesieHHbIe KI0ueBble coBa SQL, KOTOpbIe Mbl HCIIOJb3yeM /Uil paboThI €O
3HaYeHUsIMU NULL.

® TSNULLB ycaoBuU WHERE BEpHET TOJIBKO HYJIEBbI€ 3HAUEHUSI.

® NOT NULL BEepHET TOJIbKO 3HAU€HWsI, KOTOPbIE He GbLIM HYJIEBBIMHU.
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bon | wisiron | atvane
51 25 NULL Milton Nascimento & Bebeto | NULL
52 26 NULL Azymuth NULL
53 27 27 Gilberto Gil As Cancdes de Eu Tu Eles
54 27 27 Gilberto Gil Quanta Gente Veio Ver (Live)
55 27 27 Gilberto Gil Quanta Gente Veio ver—Bdnus De Carnaval
56 28 NULL Jodo Gilberto NULL
57 29 NULL Bebel Gilberto NULL
58 30 NULL Jorge Vercilo NULL
59 31 NULL Baby Consuelo NULL
60 32 NULL Ney Matogrosso NULL
418 cTpok
nosy4eHo
33 18 Mc
Puc. 81

Pasmen WHERE al.ArtistId IS NULL BepHET CIIMCOK MCIOJHUTENeH Oe3 Ha3BaHMii

aJIbOOMOB.

BHUMAHUE

Mpu pabote co 3HaueHmnamn NULL Heobxonmnmo ncnonbsosatsb onepatopsl IS
n NOT, a He onepaTop paBeHcTBa =. HyneBble 3HaYeHWA yKasblBalOT Ha HeLo-
cTaTok AaHHbix. Onepatop = cpaBHMBAET 3HaYeHWs OBYX aJieMeHToB. Hynesbie
3HayeHUs He COAepPXaT 3HaYeHUN, MO3TOMY VX HeJlb3 CPaBHMUBATL, NCMOMb3Ys

onepaTop =. lcnonb3osaHre onepaTtopa = npusegeT K oLmnbke.

SELECT

ar.ArtistId AS [ArtistId From Artists Table],
al.ArtistId AS [ArtistId From Albums Table],
ar.Name AS [Artist Name],
al.Title AS [Album]

FROM

artists AS ar
LEFT OUTER JOIN
albums AS al

ON

ar.ArtistId = al.ArtistId

WHERE

al.ArtistId IS NULL
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[Toyuennsie pesyibratsl (puc. 82) cogep:ar 71 3amuch, B KOTOPOI HET anbOOMOB
1 UMeH UCTIOJHUTe e,

Artistld From Artists Table Artistld From Albums Table Artist Name Album

1 25 NULL Milton Nascimento & Bebeto | NULL
2 26 NULL Azymuth NULL
3 28 NULL Jodo Gilberto NULL
4 29 NULL Bebel Gilberto NULL
5 30 NULL Jorge Vercilo NULL
6 31 NULL Baby Consuelo NULL
7 32 NULL Ney Matogrosso NULL
8 33 NULL Luiz Melodia NULL
9 34 NULL Nando Reis NULL
10 35 NULL Pedro Luis & A Parede NULL

71 cTpoKa nonyyeHa

3a1Mc

Puc. 82

lpeobpa3oBaHue NpaBoro COegUHEHUA B IeBOE

Kax mb1 yske ToBopusn, mpaBeie coemaenns B SQLite He moanepsknBaoTcs. Mbl
TaKsKe Y3HAJM, YTO MPABBIE COEIMHEHNST — TO 3ePKATBHOE OTOOPAsKEHHUE JIEBBIX CO-
enHeHNi. PaccmoTpum anarpammy Benna.

ITpu MCIIOIB30BAHUY TIPABOIO COEAMHEHNs OEPYTCs BCE 3AIMCU C IIPABOM CTOPOHbI
1 00BEUHAIOTCH CO BCEMU COOTBETCTBYIOIIMMU 3aIIUCAME C JIEBOU CTOPOHBL. Ecim
BBI IIPOCTO IIOMEHAETE MECTaMU JIEBYIO 1 IIPABYIO TaOJINIIBI, TO I IIOJIy4EHUS TOTO
JKe pe3yJsibTaTa Bbl MOKeTe UCII0JIb30BaTh JieBoe BHelTHee coepimHerne. Cieayonui
3aIrpoc HAMMCaH C NCTOJIh30BaHNEM TTPABOTO BHEITHETO coenHeHNs. B 1anHoM 3a-
npoce Jo6as COOTBETCTBYIOMAsT MTHGOPMAITHS 00 abOoMe MM Ha3BaHUU U3 TaOIHIIbI
albums oObeAMHIETCI CO BCEMU 3alUCAMU U3 TaOIUIIbI tracks.

SELECT * FROM albums AS al RIGHT OUTER JOIN tracks AS t ON t.AlbumId =
al.AlbumId

AaHaJIOTNUYHO

SELECT * FROM tracks AS t LEFT OUTER JOIN albums AS al ON t.AlbumId =
al.AlbumId



120 naBa 6. PaboTa ¢ HECKONBbKMMM Tabnmuamm

MPABOE BHELLUHEE COEAVHEHWE JNNEBOE BHELWHEE COEAVMHEHWE

AJIbbOMbI 0 = e AJIbbOMbI

NMPABOE BHELWHEE COEAVNHEHUE TABJIUALIbl ALBUMS =
JIEBOE BHEWWHEE COEAUHEHUE TABJIULIbI TRACKS

Puc. 83

SELECT
t.TrackId,
t.Composer,
t.Name,
al.AlbumId,
al.Title

FROM
albums AS al

RIGHT OUTER JOIN
tracks AS t

ON
t.AlbumId = al.AlbumId

IIpM,anIOﬂHeHMy[HpeabUQHuero 3alpoca BO3HUKHET CHeﬂyKHHaHiOHJH6KaIRIGHT
and FULL OUTER JOINs are not currently supported (IIpaBoe u nosinoe BHenrHue
COeTMHEHUS B HACTOAIIIee BpeMs He TIOICP/KUBAIOTCS ).

OnHaKO I PelleHrs aHHOH IPoOIeMbl Mbl MOKEM IIPOCTO IOMEHSATh MECTaMM
Tabuibl. PaccMOTPUM CJIeAYIONIHil 3aIIpOC, eANHCTBEHHOE OTINYKNE KOTOPOrO OT
IPEeBIAYIIEr0 — MOPALOK HepedrcIeHIs TabIMIL.

SELECT
t.TrackId,
t.Composer,
t.Name,
al.AlbumId,
al.Title

FROM
tracks AS t
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LEFT OUTER JOIN
albums AS al
ON
t.AlbumId = al.AlbumId

BoirmosiHuM ero u mpoaHaiu3upyeM MoJrydeHHbIe Pe3yabTaThl (puc. 84). Mbl mosryunm
CIEMYIONTYT0 HHHOPMAIIIIO B OTHOM HaOOPE PE3YIBTATOB: KOMIIO3UTOD, Ha3BAHIe
TleCHN 1 Ha3BaHue ambboma. ObpaTTe BHUMaHHe, 94TO B mosie Composer (Kommosn-
TOP) 0OHAPYKUIIOCH HECKOJIBKO HYJIEBBIX 3HaueHUIl. Terepb MOKHO HAITUCATD IPYTOii
3ampoc, 9TO6BI Pa3odPATHCsI, B IEM JIETIO.

['1aBHBIN BBIBOJL OT MCIIOJIB30BAHUSI JIEBBIX /IIPABBIX COAMHEHNI: OHU MOTYT «yCTpa-
HUTD HETOMA/IKW» B Halllell 0a3e TaHHBIX U BbISIBUTH HECOOTBETCTBUS B JIAHHBIX.

Ecmm Bam HYKHO HaWTH COOTBETCTBYIOIINE TaHHbIE 1 BaM HE€ KPUTUYHO ITOTEPATH
HEeCKOJIBKO 3amuceil n3-3a omubok B Oase JaHHBIX, TO IIPOCTO HOJIbByfITer coean-
HeHreM INNER JOINT.

Trackld Composer Name Albumld Title

1 1 Angus Young, Malcolm Young, For Those About ToRock | 1 For Those About To Rock
Brian Johnson (We Salute You) (We Salute You)

2|2 NULL Balls to the Wall 2 Balls to the Wall

3 3 F. Baltes, S. Kaufman, U. Dirkscneider & | FastAsa Shark 3 Restless and Wild
W. Hoffman

4 | 4 F. Baltes, R.A. Smith-Diesel, S. Kaufman, | Restless and Wild 3 Restless and Wild
U. Dirkscneider & W. Hoffman

515 Deaffy &R.A. Smith-Diesel Princess of the Dawn 3 Restless and Wild

6 | 6 Angus Young, Malcolm Young, Put The Finger On You 1 For Those About To Rock
Brian Johnson (We Salute You)

717 Angus Young, Malcolm Young, Let's Get It Up 1 For Those About To Rock
Brian Johnson (We Salute You)

8 |8 Angus Young, Malcolm Young, Inject The Venom 1 For Those About To Rock
Brian Johnson (We Salute You)

919 Angus Young, Malcolm Young, Snowballed 1 For Those About To Rock
Brian Johnson (We Salute You)

10( 10 Angus Young, Malcolm Young, Evil Walks 1 For Those About To Rock
Brian Johnson (We Salute You)

3503 cTpokm
nony4eHo
. [3a25mc

Puc. 84
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npaKTVI‘-IECKOE 3afaHue

X W3MeHute ﬂpMBe,ElEHHbIIZ BblLLie 3arpoc TakK, yTOObI 0T06pa)-|-(aJ'IMCb TOJIbKO
3arnucu, B KOTOpbIX nosie Composer COAEPHUT 3Ha4YeHue NULL.

KoHTponbHble Bonpochl

1. Ucnombaysa DB Browser n Bkimanky Browse Data (IIpocmotp marnbix) nam ER-
muarpammy (puc. 65), npoaHaausupyiite Tabauily tracks. Onpegenure, Kakue
HOJIst B 9TOH Tabwie OyayT BHENTHUME KJIoUaMu B Apyroil Tabiuie. Ha ocHo-
BaHWU OITPEICICHHBIX BAMU BHEITHUX KJIFOUEH OIPEIe/IUTE, KaKKe TaOJUIIbI CBSsI-
3aHbI ¢ Tabsmieit tracks.

2. Cospaiite BHyTpeHHEE coeinHeHne MeskIy TabauiamMu albums 1 tracks 1 oTo-
Gpasure Ha3BaHUs albOOMOB U HAa3BAHUS TPEKOB B €IMHOM HabOpe Pe3yiib-
TaToB.

3. CospaiiTe TpeThe BHYTPEHHEE COEANHEHNE — ¢ TabJUIEH genres, KOTOPYIO BbI
HAIIJIK, OTBeYasi Ha Bompoc 1. Bkiourre B Ball HAbOp pe3yJIbraToB 1oJie Name
U3 9TOU TabIUIIBL.

® CoefMHEHVSI UCTIOTB3YIOTCS [T COETMHEHNST TAHHBIX 13 PA3HBIX TaOJIHIL.

® [Ipu HamcaHNM cOeAMHEHUH TT0JIe3HO Mcnoyib30BaTh ER-imarpammy.

® TIpu ofHOBPEMEHHOM BBIOOPE TIOJIEH 13 HECKOIBKUX TaOJIHIT JIJIST YKAa3aHUST HC-
XOJTHOH TaOIUIIBI HEOOXOAUMO UCTIOIb30BATH MICEBIOHUMBI.

® BuyTpennue coeIMHEHMS He BKIIOYAIOT CTPOKH, J1JIs KOTOPBIX HET COOTBETCTBY-
IOIINX JTAHHBIX.

® BHelHue COeIMHEHUS BKIIOYAOT BCE CTPOKH OJJHON 13 TabJINIL, IAKe ECIIA MEKILY
TabIUIIAMU HET COOTBETCTBYIOIINX aHHBIX. HecoBmaiaotiye cTpoku OyIyT 0To-
OpaskaTbest Kak NULL.

® Jlsist TPOBEPKU HYJIEBBIX 3HAYEHUN HEOOXOAMMO MUCTIONB30BAThH CIEIHATHHDIE
omnepaTopsl IS 1 NOT.

°

[IpaBbie coeIMHEHMS MOTYT UCTTOB30BATHCS B peanusanuax SQL, oTAMIHbIX OT
SQLite. Yro6b1 B SQLite BHIMOJHUTH SKBUBAJIEHT IPABOTO COEMHEHSI, TPOCTO
MOMEHSIHTE MECTAMU J[BE CPABHUBAEMbIE TAOJIUIIBI B OIIEPATOPE 3aTPOCA.
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OyHKuuu asbika SOL

KpaTtkoe copep:kaHue

v' [lobaBneHvie BbIYMCIEHWI K 3ampocaM

Tvinbl dyHKumn B SAL

CtpoKoBble GyHKLMK

OyHKUMW JaTbl M BpEMEeHU

ArperatHble GyHKLMM

Wcnonb3oBaHue ¢ GyHKUnAMM ycnoBuii WHERE 1 HAVING

prnnMpOBHa Mo HeCKOJIbKUM CTOI'I6LI,aM

AN NEE N NI N NN

HOHTpOJ’IbeIe BOMPOCHI

Eciiu BbI IPOBEPSIJIM CBOU 3HAHUS C TOMOIIHIO KOHTPOJIBHBIX BOIPOCOB B KOHILE
Ka)K/IOH IJIaBbl, BbI, BO3MOKHO, 3aMETUJIN, YTO JIJIsl OTBETA HA HEKOTOPBIE BOIIPOCHI
TPeOYIOTCS OMONHUTEIbHBIE IeHCTBUS TTOC/e Halucanus 3anpoca. Hampuwmep,
B IJIaBe 4 MBI 33/1aJI BOIIPOC: CKOJIBKO (haMUINi KIIMEHTOB HAYMHAIOTCS ¢ OYKBBI B?
Wi nonpocuiv HAMTH UTOTOBBIE CYMMBI CY€TOB B OIPE/IEJIEHHOM 1I€HOBOM /[Ha-
nasoHe. YToObl OTBETUTH HA TaKK€e BOIIPOCHI, TPeGOBAIOCH BPYYHYIO MOACYUTHIBATH
pesyJibraThl 3arpoca. YToObl MoJIyunTh Bee haMIInK, HaunHaolmecs: Ha OyKBy B,
IIPU IIOMOLIK MH(GOPMALMK U3 [JIABbI 4 BbI MOIJIM BIOpPATB 110J1€ LastName B Tabiuiie
KJIMEHTOB, OTCOPTUPOBATH 110 (haMUJINH, TTPOKPYTUTH BHU3 /IO TEX, UTO HAUMHAIOTCS
¢ 6ykBbI B, a 3aTeM [OJICYMTATH UX BPY4YHYIO. EC/IM IIpUMeHUTH MaTepra 13 IJIaBbl 5,
MOJKHO HEMHOTO YIIPOCTUTh 33124y, OrPaHUYKB HAOGOP JaHHBIX, YTOOBI BO3BPAIIAJIICH
TOJIBKO (haMUJIIH, HAaUWHAOIHECST ¢ OYKBbBI B (3ampoc WHERE LastName LIKE 'B%').
OnHako BaM BCe PaBHO MPUJIETCSI CYUTATh BPYUHYIO. B 9TOIi IJ1aBe Mbl pacCKaskeM,
KaK YIPOCTUTH BBIYUCIEHUS C TIOMOTIBIO (DYHKITUIA.
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[lob6aBneHne BbIMMCNEHUN K 3anpocaM

Boeranciennst (Hampumep, MojicyeT KOJTMIeCTBA TOMyUYeHHBIX 3aM1Cell) MOKHO BbI-
MOJTHA T, 106aBIsgs GyHKIMK K 3ampocaM. cmosb3yst hyHKINI COUNT (), MOKHO
IIPOMU3BECTH MOJICUET LastName 1 MCIIOIb30BaTh ICEBLOHNM NameCount /11 BO3BpaTa
suadenus. JlobaBum dyHKIHIO K 6a30BOMY OriepaTopy SELECT:

SELECT

COUNT(LastName) AS [NameCount]
FROM

customers
WHERE

LastName LIKE 'B%'

NameCount

1 4

1 cTpoKa nonyyeHa
3a2Mc

Puc. 85

JLJist cyMMUPOBaHUST BCeX MoJiell B TabJnile customers, YAOBJIETBOPSIONIUX YCIIO-
BUIO WHERE, MBI MOKeM MCITOJIb30BaTh (DYHKITNIO COUNT (), a He TepeYncCIsTh BCe
3amucy, HaurHaoecst ¢ OykBbl B (4TOOBI UX 3aTeM MOJACYNTATh). KoHeuHbIil
pe3yJabraT — 3TO MOJIe C TICEBJJOHUMOM 1 KOJNYeCcTBO (haMuINii, HAUMHAIOTINXCS
¢ 6ykBbl B.

ITO BCETO JINIIb OJJMH IIPUMEP TOTO, KaK UCIIOIb30BaHNe (DYHKINI MOXKET COKOHO-
MUTB BPEMsI, BBITIOJIHSIS 32 HAC YacTh paboThl. B 1aHHOIT TJ1aBe MBI PACCMOTPHUM TPU
PasIUYHBIX TUIA (PYHKIUN U MPOMLTIOCTPUPYEM HanboJiee moJie3Hble.

Tunbl ¢pyHkumu B SAL

Dynxuuu 6 SQL — 9710 crienuaibHble KI0YEBbIE CJI0BA, KOTOPbIE IPUHUMAIOT OITpe/ie-
JIEHHBIE TTAPAMETPBI, BBITIOIHSIOT OTIpeIeJIeHHbIE OTIePAIH (HaIlpUMep, BEIYHICIeHNe
WJIN MI3MEHEHUE JIAHHBIX B T10JIe ) U BO3BPAIIAIOT PE3YJIbTaT B BH/Ie 3HaUYeHust. B riase 5
MBI y3Ke paccMarpuBaiu GhyHKIMIO DATE(). B kadecTBe mapaMeTpoB ObLIN 3a/IaHbI
nanneie B popmare DATETIME, BBITIOJIHEHA olepaiius (0TpefakTUpoBaH popMar Ha-
MUCAHUSA BPEMEHN), a 3aT€M B pe3yJibrare ObLI BO3BPAIEH TOJIBKO OMpe/eJeHHbII
(bparmenT gaTel. Kak MbI y:ke yrioMuHaIn B ryiaBe 5, B SQL /7151 BBITTOTHEHUST 33124
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IPEeLyCMOTPEHO MHOKeCTBO TUoB Gyukiuii. Ha puc. 86 mokasamsl nanboJee pac-
MPOCTPaHEHHbBIE U TIOJIE3HBIE.

NMPUMEYAHUE

STOT CNUCOK HeMosHbIN. Bece dyHKUMUM, yNOMSHYTbIE B 3TOW KHUre, NOaLepXu-
Batotcs SQlite. Jpyrve peanusaumnu 0asbl AaHHbIX cogepxat apyrve GyHKLuu.
MonHbin cnncok dyHkumin, nogaepxuneaemsix SQlite, focTyneH Ha Beb-cTpaHuue

SQLite [10].
TUMbl ®YHKLUN

CTPOKOBBIE ®YHKLIMM OATbI ATPETATHBIE

OYHKLUUU N BPEMEHU OYHKLUU
INSTR() DATE() AVG()
LENGTH() DATETIME() COUNT()
LOWER() JULIANDAY( ) MAX ()
LTRIM() STRFTIME() MIN()
REPLACE() TIME() SUM()
RTRIM() "NOW'
SUBSTR()
TRIM() <€— || (onepaTop KoHKaTeHaL )
UPPER()

Puc. 86

Kax Bunno na puc. 86, 8 SQL cyiiecTBy1oT (DyHKIIMM TPEX Pa3HbIX TUIIOB.

® Cmpoxogvle QyHkyuyu U3MEHSIOT CUMBOJIbHBIE U TEKCTOBbIC JIAHHDIE.

® (Dymcuuu oamwl u BPEMEHU N3MEHAIOT JaHHbIE BDEMEHU U J1aThl.

® Azpeeamuble ¢yHKZ4UU BBITIOJIHAIOT MaTEMAaTUYCCKUE OTICpaIlnm.

NMPUMEYAHUE

Ha nepBbii B3rnsag MOXeT NokasaTbcs, YTO 3TV TPW TUMna GyHKLUI paboTatoT Tosb-
KO C COOTBETCTBYOLLMMMN UM TUMaMMN AaHHbIX (CMMBONaMW, AaTamMu U Ynucnamm).
OpHako BCnomMHUTE nepBbi npumep ¢ ncnonb3osatvem byHkumm COUNTY().
MbI cMoriv Ucnonb3oBaTb arperatHyto GyHKUMIO A8 apudMeTUyeckoro noa-
cyeTa CUMBOJbHbIX AaHHbIX. B onpefeneHHbix ciydasx Mbl MOXEM MCMOMb30BaTh
3TN GYHKLUMK C pasHbIMK TUNaMK AaHHbIX. [JLoNoAHUTENbHbIE CBEAEHMS O TUMNaX
OaHHbIX cM. B rnase 1.
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Oyukiun B SQL paboraioT mog06H0 QYHKIMIM B IporpaMMmax AJst paboTbl
C BJIEKTPOHHBIMU TAOJUIIAMU U B IPYTHX SI3bIKAX MPOTPaMMUpPOBaHMsi. ECJU Bbl
Koria-b0 ucmnob3oBanu GyHkimo SUM() B Microsoft Excel, To Bl moHIMaeTe,
JUIsE 4ero oHa Hy»kHa. Ele o1HO cX01cTBO aTuX yHKIwii ¢ pyHknusmu Excel — aTo
MOJICKa3Ka B BH/IE BCILIBIBAIONIETO OKHA, KOTOPOE TTOSBIISIETCS, KOT/Ia MBI BBOIM
dyuxiio B 6paysepe SQL. Pacemorpum cieayrontuii mpumep. Ha manenn Execute
SQL (BwimomauTs SQL-3anmpoc) HaYHUTE BBOAUTD UMST (DYHKITUHU C OJHOU OTKPbI-
TOMN CKOOKOI:

UPPER(

[Tox nazBanveM QYHKIUU TTOSABUTCST CJIELY IO TEKCT:

The UPPER(X) function returns a copy of input string X in which all
lowercase ASCII characters are converted to their uppercase equivalent.

(Dynknys UPPER(X) Bo3BpalaeT KOMUIO BXOIHOH CTPOKH X, B KOTOPOI BCe CHUMBOJIBI
ASCII HuzKHEro perucrpa npeodpasoBaHbl B X 9KBUBAIEHT B BEDXHEM PErHCTPE.)

NMPUMEYAHUE

HacTb yHKUMU B KPYrIIbix ckobKax (X) HasbiBaeTcs apryMeHTom ¢yHKumnn. He-
KoTopble QyHKLMU MOTYT cofepxkaTb bosnee of4HOro aprymeHTa.

BoabsmmaceTso Gynknuit B DB Browser conepskar BeribiBaonye mojcka3ku, Ko-
TOPbIE OUeHb ITOJIE3HbI JIJIST OTIPEIENIEHUsT ap2yMeHmos, TPUHUMaeMbIX (DYHKIIUeI,
U onrcanust paboThl GYHKIUHU. I peKOMEHLYIO U3YyYUTh 1 APYrie (hOyHKIIMH.

I'IpaKTwlecuue 3ajaHuA

X  QyHKLMA UPPER () MPUHMMAET TOJIbKO 0MH apryMeHT (X). CKoMlbKo apryMeHToB
MPUHUMaET GYHKLUMA REPLACE ()?

X [NpoumTarite BCM/bIBaOLLYI0 MOACKa3Ky (Ha 3kpaHe B DB Browser) 1 06bACHUTE,
KaK paboTtaeT GyHKUMA TRIM().

BHUMAHUE

Ecnu BcnnbiBatowas nofckaska He nosiBusiacs, ybegnTecs, 4To Bbl MPaBUIbHO
HabupaeTte pyHKuMio. MNoackaska He MOABUTCH, €CIN Bbl MPOCTO CKoMupyeTe
1 BCTaBUTe GYHKLUMIO U OTKPLITYIO CKOBKY. DTO elle ofHa NpuYMHa, No KOTo-
pou Bcerga HeobxooMMo BBOAUTL 3aMpoCkl BPy4YHYo. Hukakmx yckopeHHbIx
MmeTogos!
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YnpaBnieHne TeKCTOBbIMM AaHHBIMU C NOMOLLbIO
CTPOKOBbIX QYHKLMNA

Cmpoxa — 3TO ellle OTHO HA3BaHUE [T TEKCTOBBIX MaHHBIX. CTPOKOBBIE MYHKIINN
MO3BOJISIOT (DOPMATHPOBATH U U3MEHSTH TeKCT. UTOOBI MOHSTE, Kak OHU paboTaror,
BCIIOMHMM THITbI faHHBIX B SQLite. B ruiase 3, anaimsupyst crpykTypy 6asbl JaHHBIX, MbI
BUJIEJIH, YTO TEKCTOBbIE TAHHbIE OBLITN COXPaHEHbI B hopmaTe NVARCHAR (X). NVARCHAR —
9TO CTPOKA [IEPEMEHHOI [ITTUHBL, T7ie X IPEICTABIISIET MAKCUMAIbHYIO JUIUHY CTPOKU.

HANMOMWHAHMUE

[ns cuMBObHBIX faHHbIX GUKCMPOBaHHON A/INHbI (HanpUMep, NOYTOBbIX NHOEK-
COB, copepXalmnx ByKBbl) MOXHO UCMOMb30BaTh APYrON TUM JaHHbIX — C GUK-
cupoBaHHon ganHon. OgHako B 6aze AaHHbIX STUNES CUMBOJIbHBIN TUM AAHHbIX
NVARCHAR vicnonbsyeTcs A1t BCEX TEKCTOBbIX AaHHbIX.

Bo3MosKHOCTH MAHUTTYTHPOBATH TEKCTOBBIMU CTPOKAMHU BayKHA, TAK KaK MOJIsT B 6asze
JAHHBIX He BCET/[a OPraHU30BaHbI yI00HO /17is1 Hac. J[OIycTHM, HAC MOTIPOCUITH CO3/aTh
cnucok pacchbuiku o kiaventam us CIITA. [yt 5Toro Heo6X0aUMO Oy YUTh UMEHA
u azpeca kaneHToB. Vcnonb3yem onepatop SELECT.

SELECT
FirstName,
LastName,
Address
FROM
customers
WHERE
Country = 'USA'

[Ipn BBIMIOJTHEHNN 3aTTPOCA TIOTYYNM CIEeYIONNH pe3yJIbTart:

FirstName LastName Address

1 Frank Harris 1600 Amphitheatre Parkway
2 Jack Smith 1 Microsoft Way
3 Michelle Brooks 627 Broadway
4 Tim Goyer 1 Infinite Loop
5 Dan Miller 541 Del Medio Avenue

13 cTpoK nonyyeHo

339 Mc

Puc. 87
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OzHAKO BO3HUKAIOT HEKOTOPbIE TIpobeMbl. [laHHble ajgpeca pasOUTHI HAa YaCTH.
[Ipocto 3ampocuTh T0JIe ajipeca HegocTatouHo. Ham takke Heo6X0AMMO BBIGPATH
noJist City, State u PostalCode. /pyrast mpo6JieMa: Bce 3TU JJAHHBIE COAEPIKATCS
B OTZIENBHBIX MOJSIX. ECaM HeOOXOAMMO CO3[aTh TIPOCTO CIMCOK PACCHIIKH, TIIe
KKZIasT CTPOKA MTPEICTABIISIET COOOM TTIOJTHOE M 1 A/TPEC KIMEHTA, TO IS ITOH TesTH
MOJTyYEHHBIN MTabJOH HE TOAUTCS.

npaKTVI‘-IECKOE 3afiaHue

* [lonpobyiTe ckonupoBaTb pe3ynbTaT nocsenHero 3anpoca us DB Browser
B TEKCTOBbIM peaaKTop. YTo Bbl BUOUTE?

K cuacTbio, 7151 MaHUITYJIMPOBAHUS TEKCTOBBIMU CTPOKAMHU CYIIECTBYET HECKOJIbKO
OTJIMYHBIX HHCTPYMEHTOB, TAK YTO MbI MOKEM MOJIYYUTH PE3YJIBTAT B YIOOHOM JIJIsT
Hac Bujie. PaccMOTpuUM 11epBblii U3 3TUX HHCTPYMEHTOB — KOHKATEHAIUIO.

KoHkaTeHauuA CTpoK

Konkartenamsa — o0beinHEHNE JIBYX U 6osee CcTpOK. /Iy cmusHns AByX mMoJieit
BMECTE UCIIOJIb3YyeTCsI CUMBOJI | |. Harpumep, CIeTYIOTIMH KOJI BBITIOTTHSIET o6benu-
HeHue 11oJiei FirstName 1 LastName.

SELECT

FirstName || LastName
FROM

customers
WHERE

CustomerId = 1

[TomyanTcs caemyioniuii pe3yJabTaT:

FirstName || LastName

1 LuisGongalves

1 cTpoka nonyyeHa 3a 1 mc

Puc. 88

Omnepatop KoHKaTeHAnH | | mpocTo coepnumi oba mosist BMecte 6e3 mpobenos. st
yA06CTBA UTEHUST MbI MOXKEM TIOCJIE/I0BATEILHO UCIIOIb30BATh J[BE KOHKATEHAIIUN
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KoHkarteHauua CTpOK

U 3aKJI0OYKUTD IPo0EJ B OfMHapHbIE KaBbluky. Torna sanpoc GyAeT BbILIAAETD CJIe-
IyIOMIIM 00pasoM:

SELECT

FirstName,
LastName,
FirstName || '

FROM

customers

WHERE

Country = "USA"

|| LastName

[Ipu BBIMOJTHEHNN 3aTTPOCA TTIOTYYNUM CIIeTYIONINH pe3yJIbTart:

FirstName LastName FirstName || LastName
1 Frank Harris Frank Harris
2 Jack Smith Jack Smith
3 Michelle Brooks Michelle Brooks
4 Tim Goyer Tim Goyer
5 Dan Miller Dan Miller
13 cTpok nonyyeHo 3a 1 mc
Puc. 89
lpaKkTnyeckoe 3agaHue
X Cpenante pesynbTaThl BbiBoAa boree YnmtabesibHbIMU1, CO3aB NCeBOAOHUM Full
Name OJ1A HaLlero o6beauMHeHHOro nosA.
NMPUMEYAHUE

DyHKLMSA KOHKaTEeHaLMK || He Moxoxa Ha ocTasbHble GYHKLMK, KOTopble Mbl Byaem
paccMaTpuBaTh B 3To rnase. B gpyrux peannzaunsx SQL cywecteyeT dyHKLMS
CONCAT() nnn ncnonbsyetcst cumeost +. CUHTaKCUC MOXET OT/INYaTbCs B 3aBU-
cumocTm oT Toro, kakyto PCYB/ Bbl ncnonbayete, Ho abdekT OyaeT oamMHaKoBbIM.

PacemotpumM citeytonuii mpruMep, T/e AJIS CO3TAHUS B OJTHOM CTPOKE IMEHH 1 a/[peca

KJIMEHTA NCIOJIb3yEeTCA MHOKECTBEHHAaA KOHKaTECHaIHA.

SELECT
FirstName || ' ' || LastName || ' ' || Address
[l " Il city [| *, " || state [| *
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PostalCode AS [MailingAddress]
FROM

customers
WHERE

Country = "USA"

[Tpu BbITIOJIHEHUY 3aTIPOCA TTOJYUUM CJIE/LY IO Pe3yJIbTarT:

MailingAddress

Frank Harris 1600 Amphitheatre Parkway, Mountain View, CA 94043-1351
Jack Smith 1 Microsoft Way, Redmond, WA 98052-8300

Michelle Brooks 627 Broadway, New York, NY 10012-2612

Tim Goyer 1 Infinite Loop, Cupertino, CA 95014

Dan Miller 541 Del Medio Avenue, Mountain View, CA 94040-111

gl s~|lw]| N

13 cTpoK nonyyeHo 3a 5 Mc

Puc. 90

npaKTMHECKOE 3ajaHue

X [locne BbINosIHEHMA 3anpoca cKonupynTe noyyeHHbIM B DB Browser pesynbtar
B TEKCTOBLIV peaakTop. OH 6yaeT HaMHOro YiTabesibHee, YeM [0 BbINOSIHEHUA
KOHKaTeHaLuuu.

NMPUMEYAHUE

Mpobenbl Mexxay cumBonamu || He obsa3aTtensHbl. B npeabigyluem npumepe, 4to-
Bbl NONYUNTL Xenaemblin bopmMaT, Mbl UCMONb30BaNN 3ansaTyto, a 3aTeM npobern.
Bbl MoxxeTe f06aBUTb NOOON TEKCT, MOMECTUB €r0 B KaBbIUKMN.

O6pe3Ka CTPOKM

C nomo1bio (hyHKIMIA MBI TaK:Ke MOKEM BBIPE3aTh M3 TEKCTA OTIPe/IeJICHHOE KOJIU-
4ecTBO CUMBOJIOB. VI3 1IpUBe/IEHHOTO BbIIIE IIPUMePa BU/IHO, YTO ITOUTOBbIE MH/IEKCHI
CIIIA B taGauiie customers He equHo00pasHbl. HekoTopble ns HuX cogepxar aeduc
U JIOTIOJTHUTEIbHBIN YeThIPEX3HAUHBIA HOMEP, KOTOPbI TouToBast caysk6a CIITA
HasbiBaeT KojioM ZIP +4. B o{HOM 13 MOYTOBBIX MH/IEKCOB OTCYTCTBYET YeTBepTast
nudpa mouroBoro kona ZIP +4.
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HA MOV B3rnag,
obHapykeHue oWnboK NamM HECOOTBETCTBUN B Dase AaHHbIX HemsbexHo. Cro-
coBHOCTb NpefycMaTpUBaTh OLNOKN 1 UCKIOYEHUs 1 0DpabaTbiBaTh MX — 4acTb
npouecca obyuyeHus n BecueHHbI Hasbik. Monsg yacTo cogepxat opdorpadu-
yeckve oWnbKM, HEMPaBUIbHOE KOJIMYECTBO CUMBOJIOB WWN APYTME HEeCOoOoT-
BeTcTBMA. B manbHeiwem Bbl HayunTech npegycmatpusate v obpabatbiBath
oLWMOKM NO Mepe WX NosiBAEHMS.

Yr00bI MOYTOBbIN HHIEKC ObLI €IMHOOOPA3HBIM, MBI MOKEM HCIOJIB30BATH (OYHKI[HH
JUTS yIasieHust iepuca v JIMIMIHAX Yucesi. biaromapst ycoBepiieHCTBOBAHHOM crcTeMe
MapIIpyTus3auy mouToBoil cayx6er CIIIA nomoIHuTe bHbIe HOMEPA B IOYTOBBIX
unzekcax CIITA (cBepx HauaIbHBIX IIATH) He TPEOYIOTCSL.

Yr00bl HCIIOIB30BATh PYHKIUK PEAAKTUPOBAHU CTPOK, HaM HEOOXOAMMO GOJIbIIe
y3HaTh O XpaHEHUHU CTPOK B Oaze qanHbIX. CHMBOJIBI B KasKI01 CTPOKE HYMEPYIOTCS,
HauwrHas ¢ 1. 1o BaskHO IIpu paboTe CO CTPOKAMM, TaK KaK [T03BOJISIET YKa3aTh (hpar-
MEHT CTPOKH, UCTIOJIb3Y I TIOPSIIKOBBIM HOMEP CUMBOJIA.

Mpur mcmonb3yeM dhyHKIIIO LENGTH() B TaKOM moJie, Kak PostalCode (Tabimia
customers), U BU/INM, YTO [UIHHA KasKOTO KOJIA MOXKET ObITh BBIYHUCJICHA.

SELECT
PostalCode,
LENGTH(PostalCode) AS [Postal Code Length]
FROM
customers
WHERE
Country = "USA"
PostalCode Postal Code Length
94043-1351 10
98052-8300 10
10012-2612 10
95014 5
94040-111 9
89503 5
32801 5
213 4
60611 5
53703 5
13 cTpoK nonyyeHo
3a1Mc

Puc. 91
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Anamusupys pesyssratbl (puc. 91), Mbl BUUM, UTO TIOYTOBbIE UH/IEKCHI PA3JIMya-
I0TCS pasMepoM CTPOK. MUuHMMaIbHasd HeOOXOAMMAas JIJIMHA TIOYTOBOTO MHEKCA
CIOA — narp mudp. C nmomonibio hyHKIUKM SUBSTR() yaaauM Bcio MHGOPMAIUIO
TocJIe TIATON MTO3UIIUH B CTPOKE.

CyuiectByer aBa Buga GyHKIUU SUBSTR(): SUBSTR(X, Y) 1 SUBSTR(X, Y, Z). UToGbI
OCMOTPETH KpaTKoe olnucanue hyHKIMH, BBeauTe B Opaysepe SUBSTR(.

NMPUMEYAHUE

Y1061 DB Browser otobpaxan onvcaHune dpyHkumm SUBSTR(X, Y, Z), Heobxopm-
MO BBecTWn SUBSTR (X,Y, , 4TO O3HayaeT, 4To Bac MHTepecyeT Bepcus dDyHKLI,I/II/I
C TpeMd aprymeHTamu.

PYHKUUA OMNMUCAHUE

SUBSTR(X,Y) M3BnekaeT BCe CMMBOJIbI O NO3MLMK X, Ha4YMHas
cnosunuunn Y.

SUBSTR(X,Y,Z) M3BnekaeT 13 cTpoku X NOACTPOKY 3a4aHHOWN ANUHbI Z,
HaymHasa oT 3aJaHHON HavaibHOM no3numnn Y.

Puc. 92

Ecau nng ynanenus A0NOJHUATETBHBIX JaHHBIX U3 MOYTOBBIX MHAEKCOB CIIIA MbI
UCII0JIb3yeM (PYHKIMIO SUBSTR (X, Y, Z), apryMeHT X OyeT COOTBETCTBOBATH MOJIIO
PostalCode, a apryMeHT Y — HayaJbHOI MO3UIIUN CTPOKU. B aHHOM cirydyae Mbl
XOTUM, YTOOBI IEPBBIE TISITH YUCETT OCTAJIHICH, TOITOMY BbIOEpEM 1. APIyMeHT Z yKa-
3BIBACT KOJIMYECTBO CIMBOJIOB, KOTOPBIe (DYHKITHS BepHET U3 HAUYaTbHOM MTO3UIIH,
B HallleM CJIydae OHO PaBHO 5.

Ecom Mot BBIGepeM Toabko agpeca CIITA, a 3atem gob6asum hyHKIHIO SUBSTR (X, Y,
Z) C IICEBIOHMMOM, MbI TIOJIYYUM CJIeytoliee:

SELECT

PostalCode,

SUBSTR(PostalCode,1,5) AS [Five Digit Postal Code]
FROM

customers
WHERE

Country = "USA"
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Anamusupys pesysbrat (puc. 93), Mbl BUJIUM, YTO BCe HAIIK TTOYTOBbIE MHIEKCHI CO-
JIepsKaT TOJBKO TePBbIe MTh M.

NMPUMEYAHUE

[MoyToBbIE NHOEKCbl, KOTOpPble HE coaep>XaT OOMNOJIHUTEJIbHbIX HOMEPOB, 3TOT
3anpoc He 3aTparnsaer.

MbI TaksKe MOKEM pasjesuTh JaHHbIe, UCTIONb3ys (QYHKINIO SUBSTR(). O6paruTe
BHUMaHMe, 4TO Bepcus GpyHKIuu SUBSTR( ), TPUHUMAIOIIEH /[Ba apryMeHTa, BO3-
BpallaeT Bce CUMBOJIBI JI0 KOHIIA CTPOKHU, HAYMHad ¢ no3uiuu Y. Ecan nosunms Y
He HAUMHAETCS ¢ 1, Mbl MOJKEM YKasaTh (DYHKIMIM, YTOObI OHA BO3BpAllaia TOJbKO
CUMBOJIbI, HAUMHAS C TIO3UIINN Y U JlaJiee.

PostalCode Five Digit Postal Code

94043-1351 94043
98052-8300 98052
10012-2612 10012
95014 95014
94040-111 94040
89503 89503
32801 32801
2113 2113

60611 60611
53703 53703

13 cTpok nonyyeHo 3a 1 Mc

Puc. 93

lMpaKkTnyeckoe 3agaHue

% [MoBTopuWTE NpedblayLLMiA 3anpoc, HO B 6/10K SELECT o6aBbTe 4oMNo/IHUTENIbHOe
none. Mcnonb3yite GyHKLMIO SUBSTR(X, Y), BO3BpaLLLaloLLLyl0 TONbKO Mocsieq-
HUe YeTblpe LMdpbl MOYTOBOrO MHAEKCA (TaM, FOe OHU ecTb) C NCeBOOHUMOM
ZIP + 4 Code.
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[NononHUTeNbHble CTPOKOBbIE GYHKLUM

B narmreit kaure mepeuncieHa b yacTh GyHKIMN. Kak ymoMuHamoch B Havase
3TOM TJIABBI, IOJTHBIN CITUCOK (DYHKINM, To/IepkuBaeMbix SQLite, MOJKHO HAlTH HA
caiite SQLite. AlbTepHATUBHBII CIOCOG M3YUUTh HOBbIE (DYHKIMU — BBECTH KaXkKIYIO,
MPOYMTATH BCILIBIBAIOTILYIO TTOICKA3KY U TIOMBITATHCS TIOHATD, Kak (DyHKIMs paboTaet.
[Ipeskae yem NpUCTYIUTD K PYHKIUSAM JaThl U BDEMEHU U arperaTHbiM QYHKIUSM,
MBI U3YUHM ellle JBE M0JIe3HbIe CTPOKOBbIE (DYHKIIUH.

PYHKLUUA OMUCAHME

UPPER() MNepeBoAnT BCE CUMBOJILI apPryMeHTa B BEPXHUI PErnCTP

LOWER() MNepeBoAnT BCe CUMBOJIbI apPryMeHTa B HUXHUIN perncTp
Puc. 94

ODynknsg UPPER(X) BO3BpaliaeT KOMUIO BXOAHOI CTPOKHU X, B KOTOPOI BCe CHIMBO-
aet ASCII B HUKHEM peructpe nepesejieHbl B Bepxuuit pernctp. OyHkimst LOWER ()
MEPEBOIUT BCE CUMBOJIBI APTYMEHTA B HUKHUHN PETUCTP.

PaccmoTpumM 1ipumep ucnosb3oBaHus aTuX GyHKINN:

SELECT
FirstName as [First Name Unmodified],
UPPER(FirstName) as [First Name in UPPERCASE],
LOWER(FirstName) as [First Name in lowercase],
UPPER(FirstName) || ' ' || UPPER(LastName) AS [Full Name in
UPPERCASE]
FROM
customers

B nannowm 3arpoce B kauecTBe aprymenTa yHKIit UPPER() 1 LOWER() BBICTYIIA€T
roJie FirstName. Taxkke 1i1s1 0003HaUYECHUS pe3yJibTaTa Mbl HCII0JIb30BaJIN IICEBAOHUM
Full Name, 9TOOBI TIOKA3aTh, YTO BbI MOKETE OOBEIMHUTD JIBA MOJIST TOCJIE BHITTOJIHE-
Hust (QYHKITUT.

NMPUMEYAHUE

OyHkunm UPPER() n LOWER() paboTatoT Tosibko ¢ cumsonamu ASCIL. Jliobble cnm-
BOJIbl, U3HaYasIbHO oThopMaTUpoBaHHbie B FOHMKOAeE, ocTatoTCs Be3 u3MeHeHN.
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First N\ame Unmodified | First Name in UPPERCASE | First Name in lowercase | Full Name in UPPERCASE

1 Luis LUiS luis LUIS GONGALVES
2 Leonie LEONIE leonie LEONIE KGHLER
3 Francois FRANGOIS francois FRANcOIS TREMBLAY
4 Bjern BJeRN bjern BJeRN HANSEN
5 FrantiSek FRANTISEK frantiSek FRANTISEK WICHTERLOVa
[ Helena HELENA helena HELENA HOLy
7 Astrid ASTRID astrid ASTRID GRUBER
8 Daan DAAN daan DAAN PEETERS
9 Kara KARA kara KARA NIELSEN
10 Eduardo EDUARDO eduardo EDUARDO MARTINS

59 cTpoK nonyyeHo

3a3Mc

Puc. 95

lpaKTuyeckoe 3agaHue

X Wcnonb3ywnTte GpyHKLUMIO SUBSTR() BMecTe ¢ QyHKLMAMM UPPER() 1 LOWER()
1 co3JaiTe CMNUCOK KMEHTOB: GaMMINA [OMMKHa 6biTb BbiIBEAEHa NepBoi U Bce-
MU 3arnaBHbIMM 6yKBaMu, @ 0T UMEHW criefyeT OCTaBUTb TONBKO NepByto GYKBY.

(OyHKUUM [aTbl U BpeMEHU

DyHKITUY ATl ¥ BDEMEHU TTO3BOJISIIOT YIIPABJSTH JaHHBIMH, XPAHSIIUMUCS B Pa3-
JUYHBIX hopMarax gaThl 1 BpeMenu. B 6asze mannbix sTunes nHbopManms o gare
xpaHutcs B ¢popmate DATETIME: YYYY-MM-DD HH:MM:SS. XoTst hopMar 1o3BoJisieT
BBOJIUTH BPEMEHHOM KOJI, OH HE UCIIOIb3YETCS B HAllleH Ha3e TaHHbIX — BCE BPEMEH-
Hble Kojibl mycThl 1 orobpaskarotr 00:00:00. IToaromy, uTo6bI yOpaTh BpEMEHHON KO/
1 OCTABUTh TOJbKO UH(MOPMAIIHUIO O JIaTe, Mbl UCII0JIb30BaIN (QYHKINIO DATE() (cM.
raBy 5). [TockobKY B pasHbIX HazaX JaHHBIX HH(DOPMAIIUSA O IaTe MOKET XPAHUThCST
MO-Pa3HOMY, B&KHO 3HATD, Kak mpeobpasoBarh oauH dopmat B apyroit. C gatamu
MBI MOJKEM CZIEJIaTh TOPas/io GOJIbIIe, 4eM ITPOCTO U3MEHUTH uX (hopmat. Hampumep,
4TOOBI BHIYUCIUTD BO3PACT COTPYAHUKOB, MBI MOKEM MTOCUUTATH PA3HUILY MEKLY
oGO 3aTAaHHON 1 TEKYIel IaToi, TOCKOJIBKY B TabIHIE employees NMEETCS TOTTE
BirthDate (/laTa poskmenms).

Yr0o6bl paccynTaTh BO3PACT COTPYAHUKOB, pacCMOTPUM (PYHKIMIO STRETIME (),
Tak)Ke U3BECTHYIO Kak (hyHKIMSA BpeMeHHU B cTPoKoBoM ¢opmaTe. OHA TIO3BOJISCT
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ordopMaTPOBaTh UHGOPMAIMIO O BpEMEHU U JlaTe B BU/IE TEKCTOBOM cTpoKu. /s
KOPPEKTHOH paboThl pyHKIMM STRFTIME () Tpebyercst Kak MUHUMYM HH(GOPMAINsT
nBYX BuIoB. HeoOX0mMo yKasaTh sketaeMbiil popMar (ero Ha3blBaIOT CrelupuKa-
1€t mpeobpa3oBaHmsT) U CTPOKY BpeMen 17ist (hopmaTtupoBamiist. CTPOKY BpeMeHn
MO>KHO BBECTH BPYYHYIO MJIM UCITOJIH30BaTh Mojie DATETIME. B kayecTBe aprymeHTa
CTPOKa BPEMEHU TaKKe MOKET MCT0JIb30BaTh GyHKITIIO NOW. TpeTuii apryMeHT, Mo-
nduraTop, HeoOsI3aTeNbHBII 1 MOYKET IPUMEHSITHCSI [11st IMCKPETHOTO CABHTA JAaThI
BIIepe/l MJI HA3a/l ¥ BBITTOJTHEHUST HEKOTOPBIX APYTUX (DYHKITUT.

DYHKUUA OMNMUCAHUE

STRFTIME() STRFTIME(format, timestring, modifier,
modifier, ...)

Bosepaluaet gaty, otdopmaTMpoBaHHyo B COOTBETCTBUM
co cTpoko popmaTa, ykasaHHOI B KaYecTBe NepBoro
aprymeHTa.

BTopoit napameTp vcnonbayeTcs A8 yNOMUHaHWUS CTPOKM
BPEMEHMU, 38 HUM CrieAyeT OAWH WU HECKOBbKO
MofndnKaTopoB (HeobsizaTenbHbIN NapamMeTp).

"NOW" BosBpaluaeT Tekylyto gaty u Bpems. OyHkuums
He cofep>XNT aprymMeHTOB.

Puc. 96

NMPUMEYAHUE

@Oynkumio NOW nHorga HasbiBaloT HefleTePMUHUPOBaHHON dyHKLMen. DT
0O3HauaeT, YTo pesy/bTUpYyoLLIMe AaHHble, BO3BpaLl4aembie 3Ton GyHKumen,
OyoyT pasHbIMK NMPU KaXKA0OM ee Bbl3OBeE, MOCKOSbKY AaTa u/unv spemMs oyayT
pasHbiMK Npu kaxgom Bbizose. PyHkuns STRFTIME() n 6onbwumnHcTBo APYrx
bYyHKLMI, ONUCAHHBIX B 3TOW KHWUTE, — 4eTEPMUHUPOBaHHbIE. TO eCTb OHU AatoT
OAVH W TOT Xe pe3yfibTaT KaXAbl pas, KOrAa NCNosb3yloTcst C OAHUMU 1 TEMU
xe aprymertamu. QyHkuymio NOW HeobxoamMmMo nocTosiHHO 0BHOBAATL, YTO-
Obl OHa OCTaBasiaCb TOYHOW M Pe3ynbTaT COOTBETCTBOBAS BPEMEHU BalLero
KoMMbloTepa.

NMPUMEYAHUE

OyHkums STRFTIME() cnocobHa BbiNoMHATL pasinyHble npeobpasoBaHus
BpemeHu 1 gat. Ecnv Bbl noka He coBceM NMoHUMaeTe 3HaYeHUst BCex apry-
MEHTOB 1 BbIMOJIHAEMbIX NpeobpasoBaHui, He GecnokonTeck. [MaBHoe TO,
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uto dyHKkuma STRFTIME() npvHMmMaeT paHHble B dopmaTte BpeMeHu 1 aathi
M MCMOMb3yeT KIIoYEBbIE C/TIOBA AJ18 BO3BPaTa OnpeAesieHHbIX Mosib30BaTeNlem
¢$parMeHToOB JaTbl.

APIYMEHTbI ®YHKLIUN STRFTIME
B onpefenieHHoM nopsgke: popmat, CTpoka BPpEMEHMU,
Moaudukatop (onumMoHanbHO)

(bopmat ((format)) OMNUCAHUE
UyBCTBUTENEH K PErncTpy
'%d' neHb Mmecqaua: 00
‘%" [onun cekyHabl: SS.SSS
"oy yac: 00-24
"%]" AeHb ropa: 001-366
‘%] toNnaHcKas gaTa
"%m' mecauy: 01-12
%M’ mMuHyTa: 00-59
'%s' konmuectBo cekyHa ¢ 1 auBaps 1970 ropa
'%S" cekyHpa: 00-59
"%w' nexb Hegenu: 0-6 (BockpeceHbe = 0)
"oW" Hepens roga: 00-53
'%Y" rogbl: 0000-9999
Puc. 97
Sota
'"YYYY-MM-DD' ®opmart patbl: loa-Mecau-IeHb
"now’ Tekylne gata n Bpems
'DATETIME' none Mone Basbl faHHbIX B bopmare Aatbl /vnm BpemeHu

Puc. 98
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(e TTEn) OMUCAHME
(modifier))
'+ X days' lne X — konuyecTeo aHen, nobasnsembix
K pesynbraTty
, , lne X — konuuyecTeo mecsaues, 1obasnsembix
+ X months K pesynbraTty
lone X — konnyecTso net, nobasnse
"+ X years' il KONMYeCTBO NeT, A BISEMbIX

K pe3ynibTaTty

'- X days'/months/years

[ne X — konnyecTso gHen/mecsaues/nerT,
BblUMTaeMbIX U3 pe3sysibTaTa

'start of day'

Cp,BI/II' BpemMeHn Ha Ha4dano gHA

'start of month'

CaBur gatbl Ha HaYano MecsaLa

'start of year'

Cpasur gatbl Ha Havasno roga

Puc. 99

MBI MO’KEM HCII0JIb30BATh ]IIO6BI€ CHUMBOJIbI BHYTPY OAMHAPHDBIX KaBbIYEK IIPU YCJIO-

BUU, 4YTO BCIO CTPOKY 3aKJ/JII0Ya€M B KaBbIYKH.

SELECT

STRFTIME('The Year is: %Y The Day is: %d The Month is %m',

22') AS [Text with Conversion Specifications]

Text with Conversion Specifications

1 The Year is: 2011 The Day is: 22 The Month is 05

1 cTpoka nonyyeHa 3a 1 Mc

Puc. 100

HANMOMWHAHMUE

Cneundukaums B dyHKUMM NpeobpasoBaHns BCcerna HaunHaeTcsa ¢ cumaosa %,
32 KOTOPbIM ClieflyeT YyBCTBUTENbHbIN K perncTpy bykseHHbi cumso. Mcnosb-
3o0BaHuve, Hanpumep, %M (BepxHuUn pernctp) BMecTo %m [acT HaM MUHYTbI

BMEeCTO MecqaLeB.

'2011-05-
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[aBaiite paccMoTpuM pa60Ty by STRFTIME() HA IPUMEPE BBIYUCTIEHUS BO3-
pacra coTpyiHUKOB. [lepBoe, 4To HeOOXOANMO C/IEIaTh, 9TO yKa3aTh HEOOXOMMMBII
opmart. ITockosbky BirthDate (/lata poskmeHns) umMeeT TUI JaHHBIX DATETIME,
a BpeMsi B Hallieil 6ase JaHHbIX He YKA3aHO, JIJISI IPOCTOTHI OITYCTUM BPEMEHHBIE KOJIBL.
Yr00bI y3HATH BO3PACT COTPYIHUKOB, BBIYUCIUM PA3HUILYy BO BDEMEHU MEKIY IaTOM
POXKICHUS KasK/JI0I0 COTPYIHMKA U TeKyliel gaToil. TekyIiyIo JaTy MOXKHO II0JLyYUTD,
UCI0JIB3Ys (DYHKIIIO NOW.

SELECT

LastName,

FirstName,

STRFTIME( '%Y-%m-%d',BirthDate) AS [Birthday No Timecode],

STRFTIME( '%Y-%m-%d"', "'now') - STRFTIME('%Y-%m-%d', BirthDate) AS [Age]
FROM

employees
ORDER BY
Age
LastName FirstName Birthday No Timecode Age
1 Peacock Jane 8/29/1973 46
2 Mitchell Michael 711973 46
3 King Robert 5/29/1970 49
4 Callahan Laura 1/9/1968 51
5 Johnson Steve 3/3/1965 54
6 Adams Andrew 2/18/1962 57
7 Edwards Nancy 12/8/1958 61
8 Park Margaret 91911947 72
8 cTpoK nonyyeHo
3a1Mc
Puc. 101

MpbI MOKeM HCITOTB30BaTh (DYHKIIMIO STRFTIME () Tak sKe, KaK MbI HCIOJIb30BATH
bynkIio DATE () /IS ylaleHus] BpeMEHHBIX KOIOB. 3aTeM, 4TOOBI Y3HaTb BO3PacCT
COTPYAHUKOB, HEOOXOANMO TTOJIYUNTh PASHUILY MEXKIY ABYMs (DYHKIIUSAME strftime.

npaKTM‘-IECKVIe 3aaHuA

* KoMnaHusa sTunes oTMeYaeT OHU POMKOeHUA COTPYOHMKOB NMepBoro Ymcsa
Kawgoro mecsaua. CosgaiTe ans otaena Kaapos TabsnuLy, oTobparkaloLLyio
MMeHa COTPYOHWKOB, OHW POXOEHNA U OeHb Npa3aHoBaHUA.
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*x Ortgen KadpoB KOMMaHun sTunes C006LLI,MJ'I HaM, YTO BO3pPacT COTPYOAHUKOB —
3TO TeMa BeCbMa [eJIMKaTHaA. I'Iepenmu.MTe 3TOT 3arpoc, YTO6bI B pesysibtate
noJsly4ynTb KOJIN4eCTBO NeT pa60TbI Karaoro CoTpyaHMKa B KOMMaHUW.

* KaKoW coTpyaHUWK npopaboTas B KOMMNaHUM LoNblle BCex?

ArperaTHble ¢yHKLMU

Aezpezamnvle pynKyuu Bo3IeCTBYIOT HA 3HAUEHUS cTos011a, YTOOEI IMOJIYYUTD e[~
HOE pe3yJbTupyoliee 3HayeHne ¢ IIOMOIbI0 PA3JIMYHBIX MaTeMaTUYECKUX ollepa-
nuii. B Hauase sToli ri1aBbl, YTOOBI BBIYMCIUTDH KOJINYECTBO KJIUEHTOB C amunmeii,
HauyMHaOIeNCcs ¢ 6yKBbI B, mb1 ucniosib3oBanm yukimio COUNT (). CyrmiecTByer
MHOJKECTBO IIPAKTUYECKUX CI10c0O0B UCIIOJIb30BAHUA arperaTHbIX pyHKIni. Tak,
HUCIIOJIb3YEM cbyHKLU/Ho SUM() B Ta6JII/IHe invoices g BBIUMCJIEHUS UTOTOBON
CYMMBI BCEX CUETOB:

SELECT

SUM(Total) AS [Total Sales]
FROM

invoices

Cy1ecTByeT MHOXKECTBO arperaTHbIX hyHKIui [ 11], HO 371eCh MBI PACCMOTPUM TITh
ocHOBHBIX yHKIMI B SQL: SUM(), AVG( ), MIN(), MAX() 1 COUNT().

OYHKUMNA OMUCAHMUE
SUM() BoszBpallaeTt cymmapHoe 3HaueHve ctonbua Tabnuusl
6a3bl JaHHbIX
AVG() BosBpaluaet cpepHee 3HaveHre gns ctonbua
MIN() BosBpamaeTMMHmmaanoesHaqumennﬂCTon6ua
MAX( ) BosBpallaeT makcMMarnbHoe 3HadeHue ans ctonbua
COUNT () BoszBpaluaet konnyectso 3anucei Tabnuubl 6asbl 4aHHbIX

Puc. 102
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NMPUMEP

Hanumewm cienytomuii 3ampoc:

SELECT
SUM(Total) AS TotalSales,
AVG(Total) AS AverageSales,
MAX(Total) AS MaximumSale,
MIN(Total) AS MinSale,
COUNT(*) AS SalesCount
FROM
invoices

W moydnM ciaeayiomuit pe3yIbrart:

TotalSales AverageSales | MaximumSale MinSale SalesCount
1 | "2328.6" "5.651941..." "25.86" "0.99" 412"
1 cTpoka nonyyeHa
3a2Mc
Puc. 103
NMPUMEYAHUE

Mo ymonuanuio dyHkums COUNT() Bo3BpalLaeT TONbKO HEHY/IEBbIE 3HAYEHMS.
OpHako ecnm HeobxoAMMO MOACHNTATL BCE 3aMnCK, Aaxe 3anmcu ¢ owmbkamm
NIV HYNIE€BbIMW 3HAYEHNSIMUN, PEKOMEHYETCsl UICMOSIb30BaTh CUMBOJ 3BE3[0UKMN *
WKW nosie NepBrYHOro Kmtoda. CUMBOS 3Be3404KM * 0603HaYaeT «BepHYTb BCe
3anuvcuy. [oatomy, ncnonbays ee c arperatHon pyHkuymert COUNT(), mbl nonyumnm
KONMYeCTBO BCEX 3anucen B Tabnuuye invoices.

npaKTW-IECKVIe 3aaHuA
* CKOJbKO CHETOB CofepHuTcA B Tabnumue invoices?
X KakoBa cpegHAA cymMma cyeta?

* KaKoBa cyMMa camoro 60sibLUOro cyeTa B Tabnmue invoices?

BnoeHHble ¢pyHKUuuM Ha npuMmepe ROUND()

Bioxxennast hyHKIMSA — 29TO Ta, KOTOPasd Co/iep:KUTCs B 1pyroil pyukimu. OnHa us
1eJIei MCT0Ib30BaHUS BJIOKEHHBIX (DYHKIINI — MOANGMUIIMPOBATH (DOpMAT BHYT-
penHeilt pyaknuu. Ecam Mbl TpoaHaIN3upyeM TPEABIAYITUN TTPUMED, B KOTOPOM
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MbI HCIOJIb30BaIN (PYHKIINIO AVG( ), TO yBUANM, 4TO Average Sales (cpemuii oObem
MPOJIAJK) COAEPIKUT CIUIITKOM MHOTO JIECATUYHBIX 3HAKOB. Takoil hopMar 06bIYHO
He JICII0JIb3YeTCsT [T IeHesKHBIX enHUTT. DyHKIT ROUND (), XOTSI 1 He arperatHasi,
OY€Hb [T0JIE3HA TIPU BBITIOJTHEHUH KaKUX-TH00 MaTEMATHUECKUX ONePaIiil WK eCJIH
TpebyeTcs TPUBECTH B MOPSIIOK PE3YIBTATHL. JIJIsT 9TOM 11em hyHKINIo AVG() MOK-
HO TTOMeCTUTD B (DyHKITHIO ROUND() (9TO M €CTb BJIOKEHUE) U YKa3aTh KOJIMUECTBO
JeCATUYHBIX 3HAKOB, O KOTOPOTO Mbl XOTUM OKPYIJIUTH Pe3yJIbTaT.

PYHKLUUNA ONMUCAHUE

ROUND(X,Y) OyHkuns ROUND() okpyrnseT uncno X o ykasaHHOro
yncna gecsaTnyHblx 3HakoB Y. Ecnu aprymeHT Y oTeyTcTByerT,
3TO 03HauaerT, 4To oH paseH 0.

Puc. 104

SELECT
AVG(Total) AS [Average Sales],
ROUND(AVG(Total), 2) AS [Rounded Average Sales]
FROM
invoices

Average Sales Rounded Average Sales

1 5.65194174757283 5.65

1 cTpoka nonyyeHa
3alMmc

Puc. 105

BHUMAHUE

Mpn ncnonbzosanuu ¢yHkumm ROUND() ¢ geHexHbiMU egmnHuuamm byabte
BHMMAaTENbHbI MPW OKPYTIIEHUW U M3MEHEHWU 3HAYEHWNIN B MPOMEXYTOYHbIX Bbl-
uncnermax. OBbIYHO OKPYrIeHMe BbIMOMHAETCA TOMbKO Ha MOCTELHEM Luare.
Takxe Bbl MOXeTe [00aBUTb KOMMEHTapuK, YTobbl yKasaTb, YTO pe3ysbTaTsl
OKpYrAstoTCs A0 ABYX 3HAaKOB Moc/ie 3ansTon.

WUcnonb3oBaHue arperaTtHbIX GpyHKLUNA
u ycnosua GROUP BY

ITose3H0 0COOEHHOCTDIO arperaTHbIX (DYHKIMI CUNTAETCS UX CIIOCOOHOCTD BbI-
YUCJTATH TPOMEKYTOUHDBIE 3HAUYECHUW A, NN arperaTbl, AJA pa3/IMYHbIX TPYIIIT JaH-
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HbIx. [l tabauiel invoices B 6ase ganubix sTunes Mbl MOKEM JIETKO MOJYYUTh
CPEMHIOI CYMMY cyeTa ¢ moMolnbio hyHkimu AVG(). IIpeamnonoxum, KoMmaHun
sTunes HEOOXOAUMO PACCUUTATH CPEHIO CYMMY CUETa JIJIST KasKIOTO TOPOJIa, T/ie
€T0 BbICTaBUJIN.

BHUMAHUE

Cnepnytolwmnit 3anpoc HanucaH HempaBuIIbHO, YTODbI MOKa3aTb, YTO MPOUCXOANT
npw coyeTaHuu B onepaTope SELECT arperaTHbix GYHKUWUIA C HearperaTHbIMU
nonsmMu. TOT 3anpoc He Bbi3biBaeT OWNBOK, HO OH HEMPaBUIIbHO OTobpaxaeT
3anpatumnsaemyto nHbopmMaumio.

SELECT
BillingCity,
AVG(Total)

FROM
invoices

ORDER BY
BillingCity

3arycTuTe 3TOT 3aIIPOC U IIPOAHATU3UPYHTE Pe3yJIbTaThL.

BillingCity AVG(Total)
1 Delhi 5.65194174757283
1 cTpoka nonyyeHa
3almc
Puc. 106

Hawm tpeboBaioch MoIydnuTh CPEIHION CYMMY cueTa U3 TabJIMIbl invoices st
Kask10ro ropoga. HecMOTps Ha TO YTO Mbl BKJIIOYHJIN TOPOJ B omepaTop SELECT,
3aIpOC HO-TIPEKHEMY JaeT HaM TOJIbKO IJI00aJIbHOE CPeiHee 3HaueHKe BCeX Cue-
ToB. [ToueMy HallI 3aIIPOC He BO3BPAILIAET CPENHION CYMMY IJIs KAXKIOI0 TOPOA U3
Tabauibl invoices?

Yro0bl PEMNTh 9Ty 3aa4y, JaBaiiTe IpoaHausupyeM sanpoc. Ham samanu Borpoc:
KaKOBa CPE/HSIST CyMMa CUETOB TI0 TOPoiaM?

HANOMWHAHMUE

Mbl y>xe ynoMmHanu, 4YTo nonesHo pasburBaTtb 3anNpoc Ha KOMMOHEHTbI, @ Takxe
NnopasMbICINTb, Kakas Tabnuua cogepknT Hy>KHylo nHGopMaLMio 1 Kak ee
oTobpasunTb. OTBET Ha 3TV ABa BONPOCA MOMOXET BaM YCTPaHUTb HEAOYETh,
CBsi3aHHbIE C 3aNpPOCOM, KOTOPbIN BO3BPaLLaeT HEKOPPEKTHYIO MHOPMaLMIO.



144 masa 7. OyHKumMM A3bika SAL

B npeasiayniem (HEKOPPEKTHOM ) 3aIIPOCE MbI 3aripocuin y 6paysepa SQL nBa Buzia
uHbopMary 13 TabauIbl invoices. CHauaa — MEPEYUCTUTD BCE TOPOJA B TOJIE
BillingCity. 3aTeM — BBIYMCJIUTH CpejiHee 3HaueHue 1oJid Total. Pe3ysbrar BbI-
MOJIHEHUS TIEPBOTO 3AITPOCA — MHOTOCTPOYHBIIN OTBET, & Pe3yJIbTaT BTOPOTO — OJTHO-
CTPOUHBIIT OTBET. J[PyTHMU CJIOBAMU, MBI yKa3biBaeM Opaysepy 0ToOpakaTh OJIHOBpPE-
MEHHO KaK arperaTHble, Tak 1 HearperaTHbie 10Jist. Mbl He MOJIy YT HeOOXOIUMYO
nHpopMaImio, Tak Kak HeIPaBUIbHO c(hOPMYITUPOBAIN BOTIPOC.

WcrpaButb a1y 1pobiieMy MOKHO, I06aBUB B 3aIIpOC YCIOBHE GROUP BY CJley OIIMM
obpaszom:

SELECT
BillingCity,
AVG(Total)

FROM
invoices

GROUP BY
BillingCity

ORDER BY
BillingCity

BillingCity AVG(Total)

Amsterdam 5.802857143
Bangalore 6.106666667
Berlin 5.374285714
Bordeaux 5.66

Boston 5.374285714

53 cTpokm
nonyyeHo 3a 2 Mc

g | ~lw N

Puc. 107

Ananusupys BoimosiHeHue 3ampoca (puc. 107), Mbl BUIUM, 4TO BCe TOPO/IA, T/ie ObLIN
BBICTABJICHBI CUETA, B HAIIEM HaGOPE PE3YJIBTATOB TETEPD TOSIBJISTIOTCS OJIUH Pa3 U JIJIsT
KaKIOTO TOPOJIa 0TOOPAKAETCST CpeflHee 3HAUEHUE CUETa.

lMpaKkTnyeckoe 3agaHue

* B OaHHbIV 3anpoc fobaBbTe ¢yHKLMIO ROUND( ), YTO6bI OKPYMIUTE CpeaHue
3HaYeHUA 0o ABYX AeCATUYHBIX 3HAKOB.
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Ucnonb3osanune ycnosmin WHERE 1 HAVING
CO CrpynnupoBaHHbIMK 3anpocaMu

JlobaBiieHre KPUTEPHUER B CTPYITIMPOBAHHBIN 3aIPOC PabOTAET Tak JKe, KaK ¥ ¢ JIPy-
TUMH, y>Ke 3HAKOMBIMU HaM 3anpocaMi. Vcrosb3oBanue ycsuoBust WHERE 1103BoJIsIeT
HaM 100aBJATH HOBbIE KPUTEPUU. B mpumepe HUKE KPUTEPUH JOOABISIOTCS st
HearperaTHoro 1oJst BillingCity.

SELECT
BillingCity,
AVG(Total)

FROM
invoices

WHERE
BillingCity LIKE 'L%’

GROUP BY
BillingCity

ORDER BY
BillingCity

BillingCity AVG(Total)

1 Lisbon 5.66
2 London 5.374285714
3 Lyon 5.374285714

3 cTpoku
nonyyeHo 3a 1 mMc

Puc. 108

HANOMWHAHMUE

HearperaTHoe none —3To npocTo noJsie B ycnosun SELECT, KOTOpoOe BbI3biBaeTCH
Ges arperatHon dyHKLMN.

ﬂpakmqecuoe 3afaHue

X CKonbKo roponos, roe 6bIIM BbICTaBEHbI CHETa, HAYMHAKOTCA C 6YHBbI L?

B nocriesnem mipuMepe Mbi 100aBUJI KPUTEPUHU B HearperaTHoe 1mosie. MoskeT Bo3-
HUKHYTb HEOOXOIUMOCTD MCII0Jb30BaTh KPUTEPUH JIJIST arPETUPOBAHHBIX TIOJIEH,
HarpuMep AVG(Total). CkaxkeM, Korjla HaM HaJl0 HAWTU Bce Cpe/Hue 3HAYeHUs,
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MeHblre 20. Mbl MOIJIH OBl IIOIBITATHCSA OTBETHTh Ha 3TOT BOIIPOC C MOMOIIBIO YC-
J0BUA WHERE, HO CyIIIECTBYET O/lHA HpO6JIeMa.

BHUMAHUE

Cnepytowmnin onepatop SQL conepxumt omnbky. Ho BaxkHo BUAETS, YTO KpUTEPUH,
co3faHHble B ycnioBumn WHERE, He pa60Ta|0T C arperatHbIMyY OaHHbIMMW.

SELECT
BillingCity,
AVG(Total)

FROM
Invoices

WHERE
AVG(Total) > 5

GROUP BY
BillingCity

ORDER BY
BillingCity

ITpu BBITIOJIHEHUH 3aITPOCa BO3HUKHET CJIeyIolee coodiieHne 06 ommoKe:
Misuse of aggregate: AVG():
(HempasumnbHoe ncToib30BaHUeE arperaTa: AVG())

Ao coobienne 06 ommnbke MHGOPMUPYET HAC, YTO JIJIsI CO3MAHUS YCIOBUS HA
OCHOBe arperaTHoii ¢hyHKIUU (110 KpaiiHell Mepe, B JAHHOM CJIy4ae) Mbl HE MOXKEM
UCII0JIb30BATh ycjaoBue WHERE. B rannom ciryyae ycioBue WHERE MOXKeT yKa3blBaTh
TOJIbKO, KaKylo HH(OpPMAIIMIO U3BJIEKATh U3 110JIel, YKa3aHHBIX B yCJIOBUU SELECT.
Ecii HeoO6xoinMa I0MoTHUTe IbHAsST (PUIIBTPAIIST HA OCHOBE arperaTHbix (hyHKIINHI,
HEeOOXOIMMO BKJIIOUUTH BTOPUYHYIO (DUIIBTPAIINIO, U3BECTHYIO KaK yCIOBHE HAVING.

YcaoBue HAVING Beerzia cielyeT 1ocje ycaoBusi GROUP BY. V3aMeHeHHBIH 3a1poc
TEnepb BBITJISIUT CJAEAYIONIM 00PazoM:

SELECT
BillingCity,
AVG(Total)

FROM
invoices

GROUP BY
BillingCity

HAVING
AVG(Total) > 5

ORDER BY
BillingCity
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BillingCity AVG(Total)
1| Amsterdam 5.802857143
2 Bangalore 6106666667
3 Berlin 5.374285714
b Bordeaux 5.66
5 Boston 5.374285714
53 cTpokm
nonyyexo 3a 1 Mc
Puc. 109
NMPUMEYMAHUE

Ycnosue HAVING nossonset duibTpoBaTh pesynstaT rpynnupoBKu, CAeIaHHON
c nomouybsto komaHas GROUP BY. Yenoene HAVING ¢unstpyeT arpervposaHHbie
JaHHble. Ecnu Bbl nonbitaeteck ncnonbsoeate HAVING 6e3 ycnosua GROUP BY,
TO nonyunte coobuieHre o6 owmnbke.

Ycnosua WHERE n HAVING

Ecau xpatko, To pazHuiia Mexay ycaoBUAMU WHERE 1 HAVING 3aKJIo4aeTcs: B TOM,
9TO0 WHERE TTpeTHa3HAYeHO s (PUITBTPAINY HearperaTHBIX JaHHbBIX, a HAVING — /71
(buIBTpAIK PE3yJIBTaToB, cojepKanux arperatel. Eciu Gosee moapoOHO, TO aBa
Thma (PUIBTPAK BO3HUKAIOT, KOT/IA B 3aIIPOC BKJIIOYEHBI KaK ycsoBue WHERE, Tak
1 ycsioBre HAVING. YesoBue WHERE yKa3bIBaeT 3a1pocy, Kakyio MH(MOPMAIUIO CJIeyeT
HCKJIIOUNTH U3 TAOJIHIIBI, & 3aTEM, TTOCIe (PUIIBTPAIIN JAHHBIX 1 TPUMEHEHHSI K TTOJISIM
arperaTHeIX (BYHKINH, ycaoBue HAVING feficTBYeT KaK JOMOTHUTENbHBIN (hUIBTP
JUUIS1 arperaTHbIX anHbiX. [laBaliTe MOBTOPUM NPeABILYIINI 3a1IpOC, HO Ha 3TOT pa3
BBIOEPEM TOJIHKO TOPO/Ia, HAUMHAIOIIHECST ¢ OYKBBI B, @ 3aTe€M 13 3TOTO CIHCKA OT-
dbuBTpyeM cueta, cpefiHee 3HaueHne KOTopbix Oosbiie msatu (puc. 110).

SELECT
BillingCity,
AVG(Total)

FROM
invoices

WHERE
BillingCity LIKE 'B%'

GROUP BY
BillingCity

HAVING
AVG(Total) > 5

ORDER BY
BillingCity
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B 3ampoce Mbl BBITTOTHIIIU TY Ke 3a/1a4y, HO Ha 3TOT Pa3 n00ABUIM ycaoBue WHERE /1711
(DUITBTPAIINU PE3YIIBTATOB TOJIBKO MO TOPOJIaM, HAUMHAIOIUMCS ¢ OYKBbI B. JlaHubii
aTarl (PUIBTPAIIUHN BITIOJTHSIETCST 10 00pabOTKU yCI0BHiT HAVING 1 ORDER BY. Tak Kak
HaM He0OXOIUMO BBITTOJHUTD (DUIIBTPAIIHIO, TIPEK/IE YEM MBI CMOKEM TPYIIITUPOBATD,
TO TIOPSIJIOK YCJIOBUI (DUJIBTPAIIMH BaXKeH, a ycaoBre WHERE Bcer/ia TpejecTByeT
HAVING.

BillingCity AVG(Total)
1 Bangalore 6.106666667
2 Berlin 5.374285714
3 Bordeaux 5.66
4 Boston 5.374285714
5 Brasilia 5.374285714
6 Brussels 5.374285714
7 Budapest 6.517142857
8 Buenos Aires 5.374285714
8 cTpoK
nonyyeHo 3a 1 Mc
Puc. 110

pynnupoBKa No HECKOJIbKUM CT0J16L,aM

B ycioBusix GROUP BY MOKHO O[HOBPEMEHHO YKA3bIBATH CTOJILKO CTOJIOIIOB, CKOJIBKO
BaM Tpedyetcst. TIpeanonoxmnm, HeoOX0AUMO MOJIYIUTh Oosiee HOAPOOHY IO PasOMBKY
CpefHnX 3Ha4eHUi c4eToB. MBI MOKEM HAIMCATh 3aIpOC TaK, YTOOBI arpernpo-
BaHHBIC JIaHHbIE GBIIN CHAYasa CTPYNITUPOBAHBI IO CTPAHAM, @ 3aTEM TI0 TOPOJIAM.
B npuBeieHHOM HIGKE TpUMepe MbI 106aBUM B yCJIOBHE GROUP BY €llie O/HO MOJIe,
BillingCountry. [laBaiiTe IOCMOTPUM, KaKk paboTaeT 3ampoc.

SELECT
BillingCountry,
BillingCity,
AVG(Total)
FROM
invoices
GROUP BY
BillingCountry, BillingCity
ORDER BY
BillingCountry
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Ha puc. 111 MbI Busium, 4TO y HaC UMEETCST HECKOJIBKO 3AITUCEN JIJIsl OJTHOUM CTPAHbI
BBICTABJIEHUSI CY€Ta, a OTAEJbHbIE TOPOZA YKA3aHbl B cocenHeM cToabue. [pynmmuposka
10 HECKOJIBKMM CTOJIOIAM MOJKET ObITh O4€Hb 110JIe3Ha, KOr[a HeOOXO0AUMO IIOJIyUYUTh
6oJtee peTanbHyo HH(POPMALUIO.

HANMOMWHAHMUE

@ainibl Basbl gaHHbIX MOryT cofepkaTb opdorpaduyeckme n/mnm ownbky,

CBA3aHHbIE C PETNCTPOM.

BillingCountry BillingCity AVG(Total)

1 Argentina Buenos Aires 5.374285714
2 Australia Sidney 5.374285714
3 Austria Sidney 6.088571429
4 Belgium Brussels 5.374285714
5 Brazil Brasilia 5.374285714
6 Brazil Rio de Janeiro 5.374285714
7 Brazil S&o José dos Campos 5.66
8 Brazil Sao Paulo 5.374285714
9 Canada Edmonton 5.374285714
10 | Canada Halifax 5.374285714

53 cTpoKM nonyyeHo

336 MC

Puc. 111

HecKosibKo 3aKNo4YUTESNIbHBIX CJ10B
0 GyHKUUAX

[enb 97Ol TyIaBBI — MO3HAKOMUTD Bac ¢ QYHKIMAMU. Mbl onTcasiu BO3MOKHOCTH
HEKOTOPBIX (DYHKIIHH, X CITOCOOHOCTD TIPEBPAIATE TAHHbIE B MH(DOPMAITHIO U PEITATh
npakTuyeckue safgaun. Ecau Obl NPUIIIIOCh paccMaTpuBaTh Bee yHKImu B SQLite
U UJUTIOCTPUPOBATH PaBOTy KaxK/I0i 3 HUX, TO 9Ty KHUTY MHE HUKOT/IA HE Y/IaI0Ch Obl
3akoHuuTh. K cyacTpio, B MHTEpHETE MOXKHO HAWTH MacCy NHMOOPMAIINH O PYHKIIUIX
SQL u ux ucriosib3oBanum. S Bceria peKOMEH/IYIO CTyIeHTaM TIOMCKATh NH(MOPMAIIHIO
0 yHKIMIX B HHTEPHETE, YTOObI YBU/IETh PasHble TIPUMEPDI UX MCIIOJIb30BAHUA.
Hajteroch, 4To BbI IPOJOJZKUTE 00YUEHUE CAMOCTOSITEIbHO U Y3HAeTe elie GoJIblie
0 TOM, KaK UCITOJIb30BATH 9TH MOIITHBIE UHCTPYMEHTHI.
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KoHTponbHble Bonpochl

1. CospmaliTe OfHOCTPOYHBIN CIMCOK PacChIKU 711 Bcex KiaueHToB u3 CIIIA,
BKJIIOYast [IOJIHbIE NMEeHa, HAIlMCaHHbIe 3arIaBHBIMU OYKBaMHU, ¥ [OJIHbBIE ajjpeca
C ISATU3HAYHBIMU [TOUYTOBBIMU MHJIEKCAMU, B CJIe/lyIoleM hopmaTe:
FRANK HARRIS 1600 Amphitheatre Parkway, Mountain View, CA 94043

2. Kakosbl cpeqiue rooBbie npojaxu kiventam uz CIITA corsiacno umeroniumest
JIAHHBIM 32 BCE TObL?

3. Kaxkos 001t 00beM IPoIask KOMIIAHUN 3a BCE BPeMsI?
Kro BXoauT B JIeCATKY JIYUIINX KJIUEHTOB C TOUKU 3PEHUSI COBEPIIEHHBIX UMU
nokynok? ITodckaska: 4To6BI OTBETUTH HA ATOT BOIIPOC, HEOOXOAUMO UCIIONB30-
Barh coequuenue (raasa 6).

® ODyHKIWHU TO3BOJSIOT HU3MEHSTh, (DOPMATUPOBATH U BBITOJIHITH BHIUNCIEHIS
C IaHHBIMU B TaOJIMIIAX.

® 3anpocsl, coleprkallie YNCA0Bble JaHHbIE, MOKHO 00pabaThiBaTh ¢ MOMOIIIO
Pa3IMYHBIX apUMMETHUECKUX OTIepalliil U arperaTHbIX (DYHKITUIA.

® 3anpocsl, copepsKaliie TEKCT, MOKHO PasieuTh, 00beIMHUTD, UCIIOIb30BATH [T
HUX 3arJiaBHbIe OYKBbI U T. .

® [locie arperupoBaHust JaHHBIE MOKHO JTOTIOJTHUTEIHLHO OTCOPTUPOBATH C TTOMO-
HI[BIO YCJIOBUI GROUP BY 1 HAVING.

® VYesoBue HAVING pabGoTaer ¢ arperaTHbIMHU HOJIAME TakK sKe, Kak ycJaoBrue WHERE
¢ HearperaTHbIMH.

® VYcsoBue HAVING MOKHO UCIIOJIB30BATD B 3aIIPOCE, TOJIBKO €CJIN UMEETCS YCIOBHUE
GROUP BY.

® VYcioBue GROUP BY MOKHO MCIIOJb30BAaTh ¢ HECKOJIBKMMU MOJISIMU, YTOOBI €Ile

60J1b1IE JAETAJIN3NPOBATDh arperaTHbie JaHHbIC.
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Mopsanpocol

KpaTtkoe copep:kaHue

v" Tog3anpockl 1 arperatHble GyHKLUMK
MNop3anpockl onepatopa SELECT
Mop3sanpockl ycnoBua WHERE
Mop3anpochbl 6e3 arperatHbIX GYHKLMNA
Bo3Bpat HEeCKOMbKNX 3HAYeHUM

Mop3anpochkl 1 KNoyeBoe c1oBo DISTINCT

DN N N N N

HOHTpOﬂbeIe BOMPOCHI

[Toxzanpoc — aToO MPOCTO OAUH 3aMPOC, BJIOKEHHDBIH B Apyroii. [Togzamnpoc 06brd-
HO [[O6aBJIH€TC$E[ B ycsoBus SELECT, FROM njin WHERE. Mcnonb3oBanue 110/13a11po-
COB TIOJIE3HO, KOT/IA 3aIIPOC, KOTOPBIA MBI XOTHM CO3/IaTh, TPEOYET HECKOJIBKUX
JOTIOJIHUTETBHBIX IATOB WJIM BBIYUCIEHUN [IJIST CO3[IaHUST OKUAaeMOTo Habopa
JMaHHbIX. HanpuMmep, moa3ampochsl o4eHb MOJIe3HBI B CIIEHAPUAX, KOT/Ia Mbl XOTUM
IIPOCMOTPETH WJIM CPABHUTD 3AIIPOC 110 YCJIOBUIO, /1711 BBIYUCJICHUA KOTOPOTO Tpe-
Gyercst coOcTBeHHBIN 3arpoc. IToObI He MucaTh OAUH 3aIIPOC, a 3aTeM KOITUPOBATh
Pe3yJIbTaThl B CJIEAYIONNI, MBI MOSKEM MCIIOJIb30BATH 110/[3A1IPOC, BBIITOTHAIONN A
06e omepary ogHOBpeMenHo. [Toa3ampochl TakKe MPEJOCTABIIAIOT HaM JPYToii
METOJT OJTHOBPEMEHHOTO IOCTYTIA K TAHHBIM U3 HECKOJIBKIX TabIIHIl. XOTS UCTIOJb-
30BaHuUe Io/3arpoca He Tak aphekTuBHO, Kak coefinHerue (join), OH TO3BOJISCT
HaM BBITIOJTHUTD BEIYUCJIEHHUE B O/IHOM TabJINIe, a 3aT€M UCIIOJIb30BATh TO BHIUUC-
JieHue B IpyToit Tabauie. HauneM ¢ MCmoib30BaHust MOAZATPOCOB C arperaTHbIMU
(OYHKITUAMU.
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WUcnonb3oBaHue arperaTHbIX GpyHKLUA
B nofAsanpocax

Paccmotpum mpoctoit onepatop SELECT, KOTOPBII Mbl HCIIOJIb30BAJIM B IIPEAbLLYIIEH
TJ1aBe JIUIst BO3BPATa CPEIHETr0 3HAUCHUST CYMMBI CUeTa U3 TabIuIbl invoices:

SELECT

ROUND(AVG(Total), 2) AS [Average Total]
FROM

invoices

Average Total
(MToroBoe cpepHee 3HayeHue)

1 5.65

1 cTpoka nonyyeHa a 1 Mc

Puc. 112

HANMOMWHAHMUE

YT1obbl oKPYrNnTh 3HaveHne dyHKummn AVG() go AByx 3Hauawmx undp, nobasum
dyHkumio ROUND().

MbI BuiuM, 4TO B IIPUMEPE 3a1POca CPEHsIsi CyMMa cueTa u3 TabJuibl invoices
cocrasssiet $5,65. ITpeanonoxkum, kommanus sTunes momnpocusia Hac coOpaTh AaH-
Hble 000 BCEX cUeTaX, CyMMa KOTOPBIX MEHBIIE 3TOTO cpe/iHero 3HaueHust. [Ipexie
BCET0, HEOOXO/IMMO UCIIOJIb30BATh OMEePaTOp SELECT, KOTOPBIN BHIBOIUT OT/IC/IbHbBIE
noJist cyeta (Harmpumep, InvoiceDate, BillingAddress, BillingCity 1, KOHEUHO Xe,
Total). 3ateM OThUIBTPYEM MOJYIEHHBIE Pe3yJbTaThl, CPABHNB X C arperaTHOMH
dyuxmmeit. cnonb3yem yciaoBre WHERE, 9TOOBI CPaBHUTH TOJIe Total ¢ mosem
AVG(Total). B npezbiaynieii riaBe Bbl y3HAIM, YTO HMOIBITKA UCIIOJIb30BAHUS YCJIO-
BUA WHERE Total<AVG(Total) B ycsoBuu WHERE /111 IPAMOTO CPaBHEHUSA IIPUBOIUT
K onbOKe misuse of aggregate function (HelpaBUIbHOE UCIIOJIb30BAHIE arperaTHoOM
ynxiumn). tak, HaMm HaJ10 B3ITh YKAa3aHHBIN BBIIIIE 3a1TPOC U BCTABUTD €TO B JIPYTOH
3aIpoc, KOTOPBII COPTUPYET cueTa 1o UTOToBoi cymMe. 1, K cyacTbio, ecTh IpoCTON
criocob cienathb 3TO.

Haumewm ¢ 6a3zoBoro omeparopa SELECT, a 3aTeM, UCTIOJIB3YsI KPYTIIble CKOOKH (),
BCTABUM BeCh IPUBEIEHHBIN BBITIIE 3a1TPOC B ycaoBue WHERE, 3acTaBlisist ero (pyHK-
IIMOHMPOBATH KaK I10/[3a1IPOC.
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SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE Total <

(SELECT
AVG(Total)

from
invoices)

ORDER BY
Total DESC

Sanpoc, 3aKJIIOYCHHBIN B KpyTrJjible CKO6KI/I, Ha3bIBA€TCA BHYMPEHHUM 3ANpPOCOM, OH
U1 CTaHET 4acTbIO yCJa0BUs WHERE HallleTO 8Hewnez2o 3anpoca.

1 SELECT ]
2 InvoiceDate,
3 BillingAddress,
4 BillingCity, — BHELLIHUW 3AMPOC
5 Total
6 FROM
i invoices
8 WHERE Total < -
] (select
10 avg (Total) — BHYTPEHHMIA 3anpoc
il from
12 invoices) ——
13 ORDER BY _}|— BHEWHMI 3ANPOC
14 Total DESC
15
Puc. 113

Ha puc. 113 nokasano, yto orepatop SELECT U Jpyrue onepaTopbl BO BHEITHEM
3aIpoce HANMCAHBI IPOITUCHBIMU, a BCe ONepaTopbl U (DYHKIMKU BO BHYTPEHHEM
3arpoce — cTpoYHbIMU GykBamu. He cylecTByeT yHUBEPCATLHOTO MTPABUJIA, KAKUM
06pa3oM CJIe/Ly€eT MUCATh OTIEPATOPbI UK (DYHKITHU. S IMIHO CUMTAIO, YTO YKA3AHHDIN
c1ocob HamuCcaHUs OTepaTopoB U (BYHKIME BHEITHUX 3allPOCOB U MO/3aIIPOCOB
yIpomniaeT BOCIPUATHE, TTOCKOJIbKY TTOMOTaeT BU3YaJbHO Pa3jnvaTh BHEIIHUE
¥ BHYTPEHHUE OMepaTophl 3a1poca.
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WUcnonb3oBanune nop3anpoca B onepatope SELECT

Ecsm B onepatope SELECT tpeGyercst 106aBUTh JOMOJHUTENbHOE JieficTBre (HalpH-
Mep, arperaTHOE BBIYKCJIEHNUE ), TO /IS €70 BBITTIOJHEHMST HAM TIOHA00UTCS MOBAIPOC.
B nipezbiyieii riase, HOCBSIIEHHOM (HYHKIUSIM, TIOKA3aHO, YTO JJIsi OTOOPaKEHsI
CPEIHUX 3HAUCHUI B CYeTax /ISl PA3HBIX FOPOJIOB Mbl UCIIOJIBb30BAIU YCIOBKE GROUP
BY. Yto Oyzer, ecam it KomMianuu sTunes Ham HaJI0 y3HATh MOKA3aTeN TPOIAaK
B KKJIOM OT/IEJIbHOM TOPOJIE U CPABHUTD MX CO CPEHUMH MUPOBBIME TIPOIAKAMMU?
O/t 13 coco6GOB OTBETUTD Ha HTO — HAIKMCATD 3aIIPOC, KOTOPbIN Oy1eT 0TOOpaKaTh
cpeHmii 00beM MPOIakK B KasKIOM FOPOJIE PSIOM CO CPEIHEMUPOBBIM TTOKA3ATEIEM.

3ampoc st 0ToOpakeHus cpeiHero oObema Mmpogak BillingCity WACHTHYEH 3a-
TIPOCY, KOTOPBIN MbI NCITOTH30BAJIN B MIPE/BIYIIEH II1aBe, 32 OTHUM UCKIIOYeHNEM.
Jluist pacdera rimo6aIbHOTO CPETHETO MOKA3ATENS MBI BKITIOYAEM TTO/I3ATIPOC B YCIOBUE
SELECT. Takum 06pa3oM, MBI MOJKEM CPABHUTD J[BA 3HAYCHISI.

SELECT
BillingCity,
AVG(Total) AS [City Average],
(SELECT
avg(total)
from
invoices) AS [Global Average]
FROM
invoices
GROUP BY
BillingCity
ORDER BY
BillingCity

Pesyubrar aToro sanpoca 11okasblBaeT, Kak [IPOJaki B KaXKJJOM FOPOJie COOTHOCATCA
CO CPEAHEMUPOBBIM YPOBHEM.

BillingCity City Average Global Average
1 Amsterdam 5.802857143 5.651941748
2 Bangalore 6.106666667 5.651941748
3 Berlin 5.374285714 5.651941748
A Bordeaux 5.66 5.651941748
5 Boston 5.374285714 5.651941748
53 CTPOKM Nony4eHo 3a 5 Mc

Puc. 114
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W3 puc. 114 Bugno, uro snavenue g1 Global Average B kaxxmoii Bo3BparnaeMoii 3amm-
CM OCTaETCs HEUM3MEHHbIM, UTO [I03BOJISIET HAM JIETKO CPaBHUBATDL CPEJHUE UTOTOBbIE
CYMMBI C4ETOB 10 TOPOJAM ¢ MUPOBBIM CPEIHUM 3HAUEHUEM.

lNpaKkTnyeckoe 3agaHue

X I3MeHWTe 3ampoc, UCrosib3yA GpyHKLMIO ROUND( ), YTobbl 0TOBparKanoch TOSIbKO
[Ba OecATUYHbIX 3HaKa.

WUcnonb3oBanune nopsanpoca ¢ ycnosueM WHERE

MHorga Hazio noayynTthb 6oJiee HoAPOOHBIN 3aIIPOC B KauecTBe oA3aIpoca. BHenmmii
3aIPOC MOXKET CO/IEPKATh yeaoBre WHERE, KOTOPOE, B CBOIO 0YePE/ib, COMEPKUT MO -
3aIpoc ¢ COOCTBEHHbBIM ycaoBreM WHERE. XOpoImuii mpuMep TOro, KOT/a B TO3a1Po-
ce HeoOXOMMO UCTIOJIB30BaTh yCJI0BHE WHERE, ecii TpeOyeTcsl CPaBHUTH BCE MOJIST
C OTJeJIbHBIM 3HaYeHHeM. TIpenono KM, Hac OIMPOCUIN HAiTH caMble GOJIbIIIE
POJasKK 3a Bech Hepro cbopa ganHbix (2009—2012 rr.) 1 1poBEpUTh, UMEIOTCS JIK
Kakue-JInb0 UTOrOBbIe CyMMbI CUETOB 3a TOCAeAHNUI oTueTHbId Toz (2013 1.), mpe-
BBILIAIONME 9TO 3HaYeHue. YToOBI OTBETHUTH, CHaYala HeOOXOAMMO Y3HATh CaMble
6oubinne mpogaxu 10 2013 rozga. g aToro BocnobsyeMcs GyHKImend MAX ().

SELECT
MAX(Total)
FROM
invoices
WHERE
InvoiceDate < '2013-901-01°'

MAX(Total)

1 23.86

1 cTpoKa nonyyeHa 3a 1 Mc

Puc. 115

Tenepb, KOT'la HaM M3BE€CTHO 9TO 3HAY€HNE, MbI 3aKJ/JII0OYUM 3alIPpOC B KPYTJIbIE€ CKOO-
Ku (), a3areM lIO63.BI/IM BHEITHUI 3allpoC 1 BCTaBUM HeO6XOI[I/IMI)Ie JIOIIOJTHUTEJIbHbIC
I10JIA.



Mon3anpockl 6e3 arperatHbIX GYHKLMIA 157

SELECT
InvoiceDate,
BillingCity,
Total
FROM
invoices
WHERE
InvoiceDate >= '2013-01-01' AND total >
(select
max(Total)
from
invoices
where
InvoiceDate < '2013-01-01")

W3 3anpoca BUAHO, YTO MaKCUMaJIbHbIi cuet Obl1 BbicTaBieH 13 Hoa6ps 2013 roza.

InvoiceDate BillingCity Total

1 2013-11-13 00:00:00 Prague 25.86

1 cTpoKa nonyyeHa 3a 2 Mc

Puc. 116

ﬂpakmqecuoe 3afiaHue

* CKOJIbKO CHYETOB, 3HAYEHMA KOTOPbIX NPEBbILLANN CPEAHIO CyMMY CYeTa, bbi10
3aperucTtpupoBaHo 1 auBapA 2010 roga nnu paHee?

Moasanpockl 6e3 arperaTHbiX GYHKLMUK

[Tonzanpoc He Becerga cofiepskut arperatuyio ¢ynkiuio. Cruenyonuii 3arpoc oTo-
Gpaskaet aTy KOHKPETHON TPaH3aKI[1H.

SELECT

InvoiceDate
FROM

invoices
WHERE

Invoiceld = 251
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InvoiceDate

1 2012-01-09 00:00:00

1 cTpoKa nonyyeHa 3a 1 Mc

Puc. 117

Eciin He0OX0IMMO Y3HATb, II0JLyYeHbI JIM Kakue-1100 Apyrue cyera oc/ie yKasaHHO-
T'O BBIIIE CUETa, MBI J06ABUM TO/[3AITPOC, 3aKTIOUEHHBII B KPYTJIble CKOOKH, a 3aTeM
J06aBUM BHENIHUH 3a1IPOC.

SELECT
InvoiceDate,
BillingAddress,
BillingCity

FROM
invoices

WHERE
InvoiceDate >

(select
InvoiceDate

from
invoices

where
Invoiceld = 251)

InvoiceDate BillingAddress BillingCity

1 2012-01-22 00:00:00 Av. Paulista, 2022 Sao Paulo
2 2012-01-22 00:00:00 Qe 7 Bloco G Brasilia
3 2012-01-23 00:00:00 700 W Pender Street Vancouver
4 2012-01-24 00:00:00 1 Infinite Loop Cupertino
5 2012-01-27 00:00:00 319 N. Frances Street Madison

161 cTpoka nonyyeHa

3a8Mc

Puc. 118

Bo3BpaT HeCKONIbKUX 3Ha4YeHMiA U3 noasanpoca

IIO 9TOI'0 MOMEHTA Mbl NCITOJIb30OBAJIM TOJIBKO T10/13aITPOCHI JIJIs1 BBIYUCJICHW A €/J1UH-
CTBEHHOTO 3HAY€HU I, KOTOPOE 3aTEM IEPEIACTCA BHECIITHEMY 3alIPOCY. Takxe MOKHO
HCITIOJIb30BaTh IMOA3alIpOChl, BO3Bpalllatolre HECKOJIbKO 3aIncei. I[OHyCTI/IM, PYKO-
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BOJICTBO KOMITaHUK STUnes Xouer moJy4uTh TOJIBKO TPU KOHKPETHBIX cueTa. dToOb!
UX BBIOPATh, HY/KEH CJIE/LYIONIHIT 3a1IPOC:

SELECT
InvoiceDate
FROM
invoices
WHERE
InvoiceId IN (251, 252, 255)

InvoiceDate

1 2012-01-09 00:00:00
2 2012-01-22 00:00:00
3 2012-01-24 00:00:00

3 CTPOKM nonyYeHbl
3almc

Puc. 119

B mpeasiyiem sampoce /7ist BO3BpaTa TPeX Jlat 13 TabJIUIbl invoices MCIIOMb3YeTCst
ycaosue IN: 2012-01-09, 2012-01-22 u 2012-01-24. Terepb npenosoKuM, 4TO HaM
Hy’)KHa HHGOPMAIU O TIOKYIIKAX 3a 9T Tpu AHst. Ecam Heo6xoauMo BeIGpaTh Bee
CueTa 3a 9TU TPU JIHsI, MbI MOJKEM HAIIICATH HOBBII 3AIIPOC UJIK ITPOCTO UCTIOIb30BAT
MPE/IBIYINH B KauecTBe T0A3apoca, Harpumep:

SELECT
InvoiceDate,
BillingAddress,
BillingCity

FROM
invoices

WHERE
InvoiceDate IN

(SELECT
InvoiceDate

from
invoices

where
Invoiceld in (251, 252, 255))

ITpeobpasoBanme CyIEeCTBYOLIEr0 3apoca B IOA3aIIPOC HOJIE3HO, KOTJa BbI «UIPa-
eTe» Co CBOUMU JJaHHBIMU. UTOOBI elie 6oJibliie Cy3UTh 06J1aCTh IOUCKA, 9TOT METO/I
MO3BOJISIET IOBTOPHO UCIOJIH30BATD CYNIECTBYIONIUI 3AIIPOC 1 U3MEHSTH €TO.
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InvoiceDate BillingAddress BillingCity

1 2012-01-09 00:00:00 Rua Dr. Falc3o Filho, 155 S3o Paulo
2 2012-01-22 00:00:00 Av. Paulista, 2022 Sao Paulo
3 2012-01-22 00:00:00 Qe 7 Bloco G Brasilia
4 2012-01-24 00:00:00 1 Infinite Loop Cupertino

4 CTPOKM NonyyeHb

3a2Mc

Puc. 120

Mop3anpocbl u ycnosue DISTINCT

[lpyruie mpuMephl B 3TOM IJ1aBe MOKa3bIBAIOT, YTO MOA3AIPOCH OYE€HD MOJIC3HBI JIJIS
CIICHApHUEB, Iie HaJI0 TPOCMOTPETh WJIN CPABHUTD 3aIIPOC TI0 YCJIOBUIO, JIJIST BBIYHC-
JIEHUST KOTOPOro TpebyeTcst coOCTBeHHBIN 3ampoc. Kak BbI yike 3HaeTe U3 ryiasbl 1,
B KQK/I0¥ TabJIUIEe eCTh OJHO YHUKATbHOE TMOJIe, IEPBUYHBIN KJIIOU, CoJepKaliee
YHUKaJIbHBIA HOMED JJISl KasKIO0i 3aIiCH, HO JAPYIHeE MOJIsl MOTYT COEPKaTh N30bI-
TouHyto uHopmanuio. st ynobeTsa paboThl ¢ H30BITOUHOI HH(BOPMAIEl CTONT
OT(hUIBTPOBATH JAaHHbIE, YUTOObI OHM OTOOPAXkKAAN TOJBKO YHUKAIbHbIE 3HAYCHUS.
B aTom cioryuae niosie3no ycsmoBue DISTINCT. Jlydiire HOHSATD MOA3ATTPOCHI U UCTIOJb-
30BaHue yCI0BUst DISTINCT HaM TOMOTYT TabJInIbl tracks u invoice_items.

Tabsnia invoice_items MOKa3bIBaeT, KaKMe TPEKM KAKOMY CUYETY COOTBETCTBYIOT.
Eciit MBI co3/1aIMM 3a11pOC, 0TOOpasKatoIIuil moJist Invoiceld u TrackId, ymopsigo-
yeHHbIe 110 TrackId, Mbl YBUANM, UTO OTIPe/IeJIeHHbIe HOMepa TPEKOB ObLIN 3aKa3aHb
HECKOJIbKO Ppa3 B pa3HbIX cYyeTax.

SELECT
Invoiceld,
TrackId

FROM
invoice_items

ORDER BY
TrackId

Tak, Tpexu Ne 2 1 Ne 8 1OSIBJISAIOTCS B HECKOJIbKUX CYETAX, UTO O3HAYAET, YTO OHU
GBI 3aKa3aHbl HECKOJIBKO pas (puc. 121). OxHako 1uist Tpeka Ne 7 cueT OTCyTCTBYET,
MO9TOMY MBI MOJKEM CJI€JIaTh BBIBO/I, YTO HUKTO He IMpuodperas ero. PyKoBoJACTBO
sTunes xoueT 3HaTh 0 TPEKax, KOTOPbIe He IipoaatoTcst. Ham HeoOXomiMo HaiiTi Tabiu-
1Ty, CBSI3BIBAIONTYIO TI0JIsI TrackId ¢ Invoiceld. /lyis mepeunciennst Bcex TpeKoB (110
KOMITIO3UTOPY U Ha3BaHUIO), KOTOPbIE He 0TOGpakaoTcst B Tabmile invoice_items,
MBI MOKEM HCIIOJIb30BATD TTO3AIIPOCHI.
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Invoiceld Trackld
1 108 1
2 1 2
3 214 2
4 319 3
5 1 4
6 108 5
7 2 6
8 2 8
9 214 8
10 108 9
2240 cTpoK nony4eHo
3a15Mmc
Puc. 121
Trackld

V| oSl ~|lw]| | —
V| lo|lon|o|~|lw | N —

o

10 |12
1984 cTpokm nonyyeHo
3allmc
Puc. 122

Ecan MbI cHOBa 3aIlyCTHM TOT e 3aI1poc, TOJIbKO Ha 3TOT Pa3 C KJIIOYEBBIM CJIOBOM
DISTINCT, MbI IIOJIY9UM CIIMCOK TOJBKO TEX TPEKOB, KOTOPbIE MOSABJISIOTCS B CYETaX,
6e3 nyOIKaTOB.

SELECT

DISTINCT TrackId
FROM

invoice_items
ORDER BY

TrackId
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W3 npumepa BUIHO, YTO HEKOTOPbIe HOMepa TrackId (Harpumep, Ne 7) He MOSIBIISAIOT-
CS1 HU B OJTHOM CU€Te, HO CIIUCKH TPEKOB, KOTOPBIE TOSBISIIOTCA B HECKOIBKUX CUETAX,
COKpAIIEHBI 10 OHOTO. Terepb HaM HEOOXOIMMO HATIACATH 3AMTPOC, EPEUUCISIONIH T
BCe TPeKHU 13 TabJuIbl tracks, KoTopbie He BXOAAT (NOT IN) B CO3JaHHBIN TEPBBIM
3aIIPOCOM CIIUCOK.

SELECT
TrackId,
Composer,
Name
FROM
tracks
WHERE
TrackId NOT IN
(select distinct
TrackId
from
invoice_items)

Wrak, y HAC €CTh CIUCOK MeCeH, KOTOPBIX He ObLI0 HU B OfHOM cuere (puc. 123).
AHanmu3npys NoJydeHHbIE PE3YIBTAThI, MBI BUZMM, 4TO TPeK Ne 7 HaX0ouTcs B caMOi
BEPXHEH YacTH CIMCKA HeTIPOIaBaeMbIX TPeKoB. Temeps otziest mpojax s Tunes mveet
JeTKOe IPe/ICTaBIeHIe O TOM, KaK¥e TIeCHH HEeTlOITy ISIPHBL

Trackld Composer Name

1 7 Angus Young, Malcolm Young, Brian Johnson Let's Get It Up
2 1 Angus Young, Malcolm Young, Brian Johnson C.0D.
3 17 AC/DC Let There Be Rock
4 18 AC/DC Bad Boy Boogie
5 22 AC/DC Whole Lotta Rosie
6 23 Steven Tyler, Joe Perry, Jack Blades, Tommy Shaw Walk On Water
7 27 Steven Tyler, Joe Perry, Desmond Child Dude (Looks Like A Lady)
8 29 Steven Tyler, Joe Perry, Taylor Rhodes Cryin'
9 33 Steven Tyler, Jim Vallance The Other Side
10 | 34 Steven Tyler, Joe Perry, Desmond Child Crazy

1519 cTpoK nonyyeHo

3a20Mc

Puc. 123

[TprMepbl TOA3aITPOCOB U3 3TOM TJIaBBI He ABJILIOTCS NcyepibiBaionumu. Cy1iecTByeT
elife MHOKECTBO BAPUAHTOB UCIIOJIb30BAHUST TO/I3AIIPOCOB, U BCE OHU UMEIOT 00II[1e
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0COGEHHOCTH. HO[[S&HPOCI)I MOTYT BbIIIOJIHATD CJIOJKHBIE MHOTOCTYII€HYAaTbhI€ BbIYMIC-
JIEHW:A C TTIOMOMIBIO BCETO OJHOTO 3alTpoca. OHMI MTO3BOJISTIOT BHIYUCTIUTH KOHKpPETHOE
ycJjioBHE, a 3aTEM CPaBHUTDH HOBBIN Ha60p JTAHHBIX C TEM K€ YCJIOBUEM.

NMPUMEYAHUE

Monasanpockl — 3TO anbTepHaTUBHBIM CNocob B3auMopencTens Tabnuuy, nmeto-
Lwmx obume kmouyesblie nossd. Ho ecnv Ham HyHO MHOro paboTaTb ¢ 0benmm
Tabnmuamu, To BMECTO noa3anpocos addekTuBHee co3nathb join-coefuHeHne.
Hanpumep, ropasno addektnsHee cospats coenmHeHmne mexay nonem Trackld
n Tabnuuen tracks (BMecTo Mcnonb3oBaHMa NOA3aNPOCOB), YTOOLI OTOBpaxaTth
BCO MHbOPMaLMIO PALOM.

HOHTpOH bHbl€ BOMPOChHI

1. CKOJBKO CYETOB TIPEBBIMIAIOT CPEIHIO CYMMY CYETOB, BBICTABJIEHHBIX
B 2010 romy?
Kakue KJTMEeHTBI TOJIyYnJIn 9TU cueTa?
Cxonbko kimenToB kuByT B CIITA?

® [loxzampochl MO3BOJIAIOT BBIIOJIHITH B OJHOM 3aIlIPOCE HECKOJIBKO OIEPATOPOB
SQL.

® Tloa3anpockl COCTOST U3 ABYX WK OOJIee OTIETbHBIX ortepaTopoB SQL, KoTopsbie
00pa3yoT BHYTPEHHHUE 1 BHEIITHUE 3aTIPOCHI.

® Tloazarpochl OOBIYHO UCTIONB3YIOTCS /IS CPABHEHUSI CYIIECTBYIONIUX TAHHBIX
C JIAHHBIMU, TIOJTYYE€HHBIME C IOMOIIIBIO arPeraToB WU APYTUX (PYHKIIUI.

°

YcnoBue DISTINCT TTO3BOJISIET NUTHOPUPOBATH N30BITOYHBIE JJaHHbIC B 3allNCAX
1 NCKaTb TOJIbBKO YHUKaJIbHbIC 3HAY€CHU .
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llpeactaBneHus

KpaTtkoe copep:kaHue

v" CospaHue npeacTaBneHni

v /3MeHeHue CyLLecTBYIOLLMX NpeacTaBeHuniI
v" TpefcTaBneHuns u coeuHeHNs

v YmaneHuve npefcraBneHuin

v" KoHTposibHble BOMpOChI

[IpeacraBiieHye ABJISETCA BUPTYalbHOI Tabmieil. DTo IpocTo coxpaHeHHbi SQL-
3a1poc, KOTOPBIN MOKET BBIIIOJIHSATHCSI MHOTOKPATHO WJIM HA HEro (Kak Mmo/3arpoc)
MOTYT CCBLIATHCS IPyTHeE 3aPOChL. [pejicTaBIeHns OIE3HbI, €CJIM TOCTOSTHHO TPeDY-
eTCst OJIMH U TOT JKe 3aPOc, 0COOEHHO KOT/[a OH CJI0KeH. [IPenonoknm, pyKoBOACTBO
Komranuu sTunes 3ampaninBaeT OHU U T€ JKe JaHHbIE O TIPOJAKaX KAKIYIO Heleio
WJITW KBapTaJI. 3HAYUT, UMEET CMBICT TOATOTOBUTH TIPE/ICTABIECHUE — 3aITPOC HA MCKO-
Myto uHdopMaIuio. PaccMoTprM BapuaHTbI UCIIOJIb30BaHUs MpejicTaBiennii B SQL.

PaboTta c npeacTaBneHuAMU

Bce OIepaTopbl SQL, ITOKa3aHHbIE B IIPEJABIAYIINX I'VIaBaX, MOKHO COXPaHUTb U NC-
TI0JIb30BaTh ITOBTOPHO, KOTZla HaM HOTp€6y6TCH CO3/1aTh IIPE/ICTaBJICHUE. PaCCMOTpI/IM
3allpoc, ITOKA3aHHBIN B HAYaJIe TJIaBhI 8.

SELECT

ROUND(AVG(Total), 2) AS [Average Total]
FROM

invoices
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Mbi MosKeM T1peobpa3oBaTh ATOT OTIEPATOP B IPEACTABICHIE, 100aBUB HAJl BEPXHEI
CTPOKOI 3ampoca KomaH/ly CREATE VIEW V_AvgTotal AS:

CREATE VIEW V_ AvgTotal AS
SELECT

ROUND(AVG(Total), 2) AS [Average Total]
FROM

invoices

MTak, Mbl co3anm mnpexacrasiaeHue V_AvgTotal.

NMPUMEYAHUE

Mpu MeHoBaHWK NpepcTaBneHU ncnonedyetcs V_ B Havane HassaHus. [lo-
cne CMMBOJIa MOAYEPKMBAHUS UAET KpaTKoe onmMcaHue Toro, kak pabortaer
npeacTaBneHne, Npu 3ToM NPy HEOBXO[MMOCTU NCMOSb3YIOTCH [OMNONHNUTESb-
Hble CMMBOJIbI MOAYEPKMBAHNS. TakKe MOXHO Ha3BaTb 3TO MpefcTaBleHne
V_AvgTotal_Rounded. Bel MoxeTe BhibpaTh fpyroe HazBaHue.

ITpu BBITIOJTHEHUE 9TOTO OMEPATOPA MbI TIOJIYUUM CJIELyoliee coolIIeHe: Query
executed successfully CREATE VIEW V_AvgTotal AS (3ampoc yCIentHo BBITOJHEH:
CREATE VIEWV_AvgTotal AS). IIpencraBienue V_AvgTotal MOKHO YBHU/IETD B pasjiesie
Views (Ilpencrasienus ) Ha Bkaaake Database Structure (Ctpykrypa 6asbl JaHHBIX )
B DB Browser.

EE‘&N:NDEH}H: (5 Open Database |@|hﬁtﬂm (3% Revert Changes

Datmbase Struchre | | edteragmee | |

B createTable Ty createindex [T} medfyTable (53 Delete Table

Name Type Stherna
b [ Tables (13
b Tndices (10)
4 [J] views (1)
» [E v_AvgTotal CREATE VIEW V_fwgTotal AS SELECT ROUND(AVG(Total), 2) AS [Average Total] FROM Invoices
LT Triggers @)

Puc. 124

Tenepb, Korga 1mpeAacTaBjaeHne CO3/1aHO, Mbl MOKEM BbBITTOJIHUTH HECKOJIBKO ITPOCTBIX
3a71a4, TPOCTO MEAKHYB Ha HEM ITPaBOI KHOTTKOI MBITITH. [locsie 3ToTo MoSBUTCS OKHO
memio (puc. 125).

Ecau Boi6paTh nmyHnkT menio Browse Table (ITpocMoTp Tabuuilel) u nepeitu Ha
cocennion Bkaaaky Browse Data (IIpocMOTp JaHHBIX), TO MOKHO IIPOCMOTPETH
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cozepKUMOe IpeacTapaenns (Kak a1 000l Tabaumsl 6asbl JaHHBIX). V3 aTOrO0
MEHIO MbI TaKKe MOKEM YAQJIUTh TIPECTaBIeHNE WU CTeHEPUPOBATH KOMNIO KOJA
(KOTOPDBIN BBEJIM paHee JIJ1s1 CO3/IaHMsI TPEe/ICTABJICHUST ).

e Browse Tahle
AT | Modify View
gge :

@ Drelete View

||:D Copy Create staternent

Export as C5V file

Puc. 125
NMPUMEYHAHUE

Ha puc. 125 nyHkT mento Modify View (MameHuTs npepcrasneHne) Ha MOMEHT
nyb6anKaumMm HeakTUBEH 1 HeLOCTyMneH. VIameHeHne cyliecTByoLWwnx npeacras-
JIeHU He nopfep>uBaeTca AgaHHou Bepcnen DB Browser. OpgHako B gpyrux
peanusaumax SQL, Takmx kak SQL Server, MOXHO M3MeHATb CyLLecTBytOLLNE
npencrasneHus. [osxe B 3TON rnaBe Mbl OOBACHUM, KaK U3MEHUTL NPeaCcTaB-
nexue B SQLite.

WUcnonb3oBaHue npefacTaBneHUm

Hcrosb3oBanue nmpeacTaBieHnil B 6asaX JaHHBIX TOJIE3HO [0 PSILY IPHYKH, HO B IIEp-
BYIO ouepeib U3-3a yano0cTBa. Eciu BaM MOCTOSIHHO Hy Ke€H OAMH U TOT Ke 3alIpoc
WJINA BbI IIOCTOSIHHO CChLIAETECh Ha KOHKPETHOE COEIMHEHME, KOTOPOE II0KA3bIBAET
B3aUMOJIEMCTBHE ABYX TabOJINII, TAKOM 3aIIPOC YAOOHO COXPAHUTD KaK IIPEACTABJICHIE,
U TOTA OH OyZeT JOCTYIIEH IIPH He0OX0AUMOCTH B 11060e BpeMs. Kpome Toro, korga
3aIIPOC COXPAHSAETCS KaK MPEACTABIEHUE, eF0 MOKHO BBI3BATh KaK IIO3AIIPOC, BbI-
OpaB UM IIPEACTABICHHS.

Paccmotpum nipesicraBienue V_AvgTotal, co3zianHoe B Havyasle 3Toii r1aBbl. B riase 8
JIUIS1 CPABHEHU S UTOTOBBIX CYMM CYETOB CO Cpe/iHel CyMMOIi cyeTa Mbl UCII0JIb30BAJIH
(YHKIMIO pacyera Cpe/lHero 3HaYeHusT B KauecTBe moa3anpoca. Temnepn, 4To0bl He
MUCATh MOJHBIHN MMO/3AIIPOC pacyeTa CPeIHero 3HAaYeHN, MBI MOKEM HAIMCATh HAIIl
3aIPOC CJAEYONUM 00Pa3oM:
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SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE Total <
(SELECT

*

from
V_AvgTotal)
ORDER BY
Total DESC

NMPUMEYAHUE

XoTa npeacTaBneHne — 3To nosiHoueHHbIn SQL-3anpoc, Mbl Bce paBHO 4OMKHbI
ccbinaTbes Ha Hero B onepatope SELECT, ecnv Byaem ncnonszosats npencras-
JleHne BMecTe ¢ nofsanpocamu. B onepatopax SELECT moxHo ncnonbszosaTtb
cumBon *, 4TOBObI NpeacTaBneHre, Ha KOTOPOE Mbl CCbIITaEMCSl, BO3BPALLano BCe
cTpoku. B paccmatprBaemMom npumMepe cTpoka TONbKO OfHa — arpervpoBaHHas
cymma.

Ecin kakoii-m1b0 3a1poc 4acTo UCHOIb3YETCsT B KAYeCTBE TOA3MPOca, TO, COXpa-
HUB €ro B KaueCTBe MPEACTABICHUS, Mbl MOKEM YIIPOCTUTH KO U C/eaTh Gosee
HNOHATHBIMU JIJIST IPYTUX HAIIN JAeificTBusA. KTo yrogno, HanmpuMep Hall KoJIJIera,
MOZKET TIPOCTO nepeiitn Ha Bkiaaky Database Structure (CtpykTypa 6asbl JaHHBIX )
U U3YYWTh, KaK pabOTAIOT HAIITK TIpecTaBaeHus. VICmoab30BaHue mpecTaBIeH i
COKpAIaeT BpeMsT HATMCAHMS 3aMpoca, 0COOEHHO KOT/a 3aPOCH CTAHOBITCS
JNTUHHBIME U CJIO’KHBIMU.

W3MeHeHuA npeacTaBneHnn

Kak mbl ynomunasiu panee, tekynias Bepcuss DB Browser (1ma momenT namnwuca-
HUA 3TOM KHUTU) He MOJJIEPKUBAET U3MEHEHUE CYIIECTBYIONUX PeCTaBICHI.
B kauectse anbrepuaTusbl B SQLite HEOOXOAMMO CO3/1aTh HOBOE MPEICTABICHIE
U IPUCBOUTH EMY HOBOE UMSI WJIU Y/IAJIUTh CYIECTBYIOIIEE mpejcTaBaenne. Yto6or
U3MeHUTh npeiacTaBieHne B SQLite, HeoOxoauMO nepeliTu Ha BKIaaky Execute
SQL (BemomauTts SQL-3ampoc), meakHyTh TPaBoil KHOMKOW MBI Ha TPECTaB-
JIEHUW ¥ CKOTIMPOBATh ortepaTop CREATE VIEW. 3aTeM MOKHO BCTAaBUTH PE3YJIBTAThI
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na Briaaky Execute SQL (Boimosnuts SQL-3ampoc), BHeCTH U3MeHeHNs U CHOBA
3aIyCTUTH OTIEPATOP Ha BBITTOJIHEHUE.

NMPUMEYAHUE

MNpu NnoBTOPHOM 3amnycke NPeAcTaBAEHMS, €CIN UCXOOHOE NPeAcTaB/eHne BCe
ele coxpaHeHo B pasgene Views (Mpepcrasnerns), HEOHGXOAMMO NepenmeHo-
BaTb HOBOE MpeAcTaBsieHne (Mnn yoanuTtb cyulecTeytollee). MHave noasuTca
coobueHre ob ownbke, ykasbiBatoLee, 4TO NPefCcTaBieHne yxe CylecTsyerT.
ZIVE] npenctaBaeHNa OOJIXKHO 6bITb YHUKaTbHbIM.

lMpaKTuyeckune 3agaHua

* M3MeHuTe npefcTaBneHue V_AvgTotal, YTo6bl B HeM He 6bl10 GYHKLMM
ROUND().

* 3 rnaebl 8 BbIGepuTe Apyror NpuMep nogsanpoca, npeobpasyiite YacTb Nog-
3anpoca B NpeacTaBieHue 1 3anycTuTe ero CHoBa.

CoeanHeHHble npeactaBJieHUA

[IpencTtaBienust oueHb MOJE3HBI /11 XPAHEHUS IJIMHHBIX NN CJIOKHDBIX 3aIIPOCOB.
B rsiaBe 6 MbI pacckazbiBasiv 0 coeputennsax. CoeluHeHUsT TOMOTAIOT CO3/[aBaTh
CBS3U MeKy TabuniaMu, 0ObIYHO HTO JOBOJIBHO JJIMHHBIE 3alIPOCHIL, II09TOMY UX
MO’KHO COXPAHMUTh B Ka4eCTBe IPeACTaBIeHUIl, 4TOObI He BBOJUTH 3aHOBO. B 110-
cJIe[iHell ri1aBe, MOCBSIEHHON 03apocaM, Mbl KCIIOJIb30BAJN BMECTe TaOIUIIbI
invoice_items u tracks, 4yTOOBI BBISICHUTD, KAKME NeCHU U3 TaOauIbl tracks HuU-
Korja He ObLay 3akaszanbl. HaM Obl IIPUrOAKIOCH IIPEACTABICHUE, CBSA3bIBAIOLIEE
9T JBe TabauIbl. Ha Hero MoskHo Ob1I0 OBl CCHLIATHCA B rmoji3arpoce 1mbo IIPOCTO
COXPaHUTH KaK IIpejCTaBIcHNE, 4yTOOBI UCIIOIb30BATh npu He0OXOAMMOCT.

Yr00bI CO31aTh IIPEACTABICHUE JIJIst OTUX ABYX TabJIKILI, CHaYaIa HEOOXOMMO PEIIUTD,
KaKoe COelMHeHNe Mbl XOTUM MCIO0JIb30BaTh. [I0CKOIBKY MBI HIlleM KOppeTnpyio-
II[1e I0Js, TO 6yz.‘[eM HCII0JIb30BaTh ycaoBue INNER JOIN s TabsnI invoice_items
u tracks.

SELECT
ii.Invoiceld,
ii.UnitPrice,
ii.Quantity,
t.Name,
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t.Composer,
t.Milliseconds
FROM
invoice_items ii
INNER JOIN
tracks t
ON ii.TrackId = t.TrackId

HANOMWHAHMUE

Mpwn co3paHnmn coegmHeHns ANnsa Kaxnon Tabamubl Mbl MCMOJIb3yeM KOPOTKME
NCeBAOHMMBI, @ 3aTeM, BbisiBUB ObLLee nosie, CBsA3biBaeM TabnuLbl ApYr C 4PYIOM.
B Hawem cnyyae 3aganmm t ons tabnvub tracks v ii gna tabavuel invoice_items,
Tak Kak i yxe ncnonbayetcs ans tabnuusl invoices.

Teneps, Korma coeguHenne CO31aH0, MbI MOKEM JOOABUTD €I1E OHY CTPOKY B HAYAIO0
3apoca, YT0OBI COXPAHUTD €r0 KaK IIPeICTABICHIE.,

CREATE VIEW V_Tracks_InvoiceItems AS
SELECT
ii.Invoiceld,
ii.UnitPrice,
ii.Quantity,
t.Name,
t.Composer,
t.Milliseconds
FROM
invoice_items ii
INNER JOIN
tracks t
ON ii.TrackId = t.TrackId

Tenepb Bo3bMeM U3 TJIaBbl 6 coequHenne, oObenHsIoNnee TabauIbl invoices,
customers u employees, M COXpAaHUM KaK TIpeJICTaBIEHUE.

CREATE VIEW V_inv_cus_emp AS
SELECT

i.Invoiceld,
.InvoiceDate,
.Total,
.CustomerId,
.FirstName,
.LastName,
.SupportRepId,
.Employeeld,

I N



170 masa 9. Mpeacrasnexuns

e.LastName,
e.FirstName,
e.Title
FROM
invoices AS i
INNER JOIN
customers AS c
ON
i.CustomerId = c.CustomerId
INNER JOIN
employees AS e
ON

e.Employeeld
ORDER BY
InvoiceDate

c.SupportRepId

NMPUMEYAHUE

B rnaBe 6 Mbl HeMHOro namMeHunu 3to coenmHenue. V3 ycnosust SELECT mb
yaanunm cumeon *. CMbIC NpeAcTaBneHnii — NokasaTb MMEHHO TO, YTO Heob-
xoanmo. Takvm 0Bpasom, Mbl BKIIOUMIIM TONBKO HEOBXoAMMbIe Nosis 13 Tabnuy
invoices, customers n employees.

Mpr BuanM, 9TO 062 TUX COSMHEHHUST COXPAHEHBI KaK MPEICTABICHIS Ha BKIAJIKE
Database Structure (Crpykrypa 6assl gaHubix ) (puc. 126).

&3 B & ®

[ ose ot | ratPragnes | Coeon g |

Mo rme Tyoewides [y Take [ odoe Tabie

Pame Type Schema
& [ Tables 3]
Incfices (30

& Ve 1)

B V. Tracks Irvcicaloms CALATE VEW ¥ Tracks Jmveicelteers A% STLICT Horitprice, quanity, bname, {componar, e, o ki & Lmckid

5 [ Y.l con, o CHATE VR, iy curs song AS SILIET Limvrscabiate, .ok, LCuntmmarid, ¢ Frsthame, ¢ LasiNama, ¢ Suppartfingl, n mployeet,  Lusstiame, o FuSlame, o Tal, * HEIM brvpices A% | BRI K109

E Togpnm
Puc. 126

Ter[epb, KOT/1a y HaC UMEIOTCS 9TH JiBa ITPEACTaBJICHU A, Mbl UCITOJIb3YEM UX BO BHYT-
PEeHHEM COCIMHEHN N

SELECT *
FROM
V_Tracks_InvoiceItems ii
INNER JOIN
V_inv_cus_emp ice
ON

ii.Invoiceld = ice.Invoiceld



YnaneHve npe[cTaBneHuii ¢ nomolwbio onepatopa DROP 171

C 1IOMOII[BIO TIPUBEJIEHHOTO BhIIIIE 3aPOCA, OOBEAUHAIONIETO AT TAOJIUII, MBI MO-
JKEM y3HaTh, KaKHe TPeKH ObLIM MPOAAHDI KayKIbIM COTPYAHUKOM U KAKOMY KJIUEHTY.
Arperupysi TaHHbIE, MBI TAK}Ke OTIPEIESINM, KAaKOI TPEK MPOJABaJICs JIyUllle BCETO,
KaKoi 001Imil 0X0/] OBLI TIOJTyYeH OT POJAAKY TPEKA, a TaKKe HHPOPMAIIHIO O CO-
TPYAHNKAX, OCYTIECTBUBINNX MTPOAAKN. Terepb Mbl MOKEM TTPH JKeJITaHUN COXPAHUTD
9TO 0OBEIUHEHIE KAK MTPE/ICTaBICHHE.

MPUMEYAHUE

Coeﬂ,l/lHeHHble npeancrtaByieHnNd 6y,EI,yT pa6OTaTb TOJIbKO B TOM CJlyHae, eCJin
KJTKo4eBble nongd, O6LLI,I/Ie Ana BCeX 3TUX Ta6J'Il/ILI,, ObIIN BKJIIOYEHbI B nepBOHa-
YaJibHOEe coeanHeHune.

YnaneHve npeactaBneHUm ¢ NOMOLLbIO
onepatopa DROP

Patiee MbI yske OTMICATH OJNH CTTOCO0 YIATEH S TPEICTABIEHIS — IIETIOK TPABOI
KHOITKO# MBITIIY 110 MMEHH TIpe/icTaBIeHust Ha Bkiajake Database Structure (Ctpyxk-
Typa 6a3bl mantbix). [IpencraBiere TakkKe MOKHO YAATUTD C TOMOTITHIO KOMAH/TBI
DROP. DTO BBITJISITUT CIEAYIONTM 06Pa3oM:

DROP VIEW
V_AvgTotal

OHa ypanut npecrasieHue V_AvgTotal. V3 6assl JaHHBIX YAAJISETCS TOJIKO IIPe-
cTaBJieHUe — CMHTaKcuc DROP VIEW He BJIMSIET Ha JaHHbIE.

NMPUMEYAHUE

Ecnv Bbl ynanute npefncrasneHmne, Ha KOTOPOE CCbIaTCA Apyrve npeacrasne-
HWUS, 3TW NpeacTaBneHns bonblue He byayT paboTaTs.

BHUMAHUE

DROP — 3710 kOMaHAa ans yaaneHus nobbix anemertos. OHa MOXeT Takxe yaa-
nnTb 13 Basbl faHHbIX Tabnuuy. B cnepytoleint rnase Bol U3y4nTe MHCTPYMEHTHI,
C MOMOLLBIO KOTOPbIX MOXHO pefakTUpoBaTh UK YAANATb OaHHble Oe3 BO3-
MOXHOCTM BOCCTaHOBeHMs. Kak Bbl yxe 3HaeTe, NpeAcTaBieHmne Takke MOXHO
yAanuTb 13 Basbl JaHHbIX, LLEJKHYB MO HEMY MPaBo KHOMKOW MbIlWN 1 BbIDpas
onuwnto Remove View (Yoanutb npegcraBneHue).
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KoHTponbHble Bonpochl

II]IH 9TOTO 3a/laHNA UCITOJb3YEM 3aIIPOC U3 TJIaBbI 8:

SELECT

BillingCity,
AVG(Total) AS [City Average],
(SELECT
avg(total)
from
invoices) AS [Global Average]

FROM

invoices

GROUP BY

BillingCity

ORDER BY

BillingCity
W3 3arpoca SELECT Bo3bMUTE BHYTPEHHUI 3a1IPOC U CO3/IaiTe 3 HETO TIPEJICTaB-

senne. CoxpaHuTe TIpejicTaBiIeHne ¢ uMeHeM V_GlobalAverage.

YnanmuTe moA3aTpoc U3 MPUBEICHHOTO BBITIIE KO/IA T 3AMEHUTE €TO BHOBD CO3/IaH-
HBIM IIpejicTaBieHreM V_GlobalAverage.

3. CoxpaHuTe 9TOT HOBBIH 3aMPOC KaK Mpe/cTaBIenne ¢ uMeneM V_CityAvgVsGlo-
balAvg.

4. Ymanute npejcraieHreV_GlobalAverage. Kak Gyner paborarthV_CityAvgVsGlo-
balAvg?

Pesiome

® [IpencraByieHnst — 3TO BUPTyaJbHBIE 3aITPOCHI, CO3/IaHHbIE ¢ TToMONIbIo SQL, Ha

KOTOPbIE€ MOKHO CCBLJIATHCA B IPYTUX 3aITIpOCax.

ITpencraBienust CO3AAI0TC IOCPEACTBOM J00aBIeHIS B HAYAIO0 3aIIPOCa CJIe/y-
fomiero ycnoBus: CREATE VIEW V_VIEWNAME AS.

HpelICTaBJIeHI/IH 0COOEHHO TI0JIE3HBI IIpr HAITMCaHWU JJIMHHBIX 3allPpOCOB.

[IpencraBiaeHnss MOKHO U3MEHSATH U YAAJIATH C TTOMOIIBIO (DYHKITUI U3 BaIei
Bepcuu CY B/l miu ¢ momotbio komang SQL.
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DML — sasbiK ynpaBneHus AaHHbIMU

HpaTHOE coaepxaHue
v" Ponb DML

v/ BcraBKa gaHHbIX
v" 06HOBsIEHME JaHHbIX
v' YnaneHue gaHHbIX

v" KoHTposibHbIe BOMpOCh!

Bce omrepatopst SQL, KOTOpbIE BT yiKe U3YUUITH, HCITOTb30BATNCD JIJIST M3BIEUEHUST
undopmany u3 6asbl JaHHBIX WK CO3AAHKUI IPOM3BOAHBIX JaHHBIX HA OCHOBE
UMEIOTIIXCST 3HAUCHU . DTa ryIaBa TIO3HAKOMHUT BaC C A3bIKOM YNPAGLEHUS OAHHIMU
(DML) u c oneparopamu SQL, KOTOpbIE MCTIOTB3YIOTCS [IJISi U3MEHEHUS JIaHHBIX,
XpaHAnXcs B Tabaniax 6asbl JaHHbIX.

BHUMAHUE

C 3T¥MM KOMaHZamu fyyile NonpakTMKOBaTbCs B «MECOYHMLE», HaNnpUMep Ha
Halwemn yyuebHon base paHHbix. VicnonssosaHne DML B pabouyeir baze ¢ peasnsb-
HbIMU [@HHBIMU MOXET NMPUBECTU K haTasbHbIM NOCIEACTBUAM.

YeM pasnnualoTcA aHanu3 faHHbIX U ynpaBieHue
6a3aMu gaHHbIX

IIO CUX IIOP MbI TOBOPWJIN O TOM, YTO OCHOBHAasI I€JIb SQL-SaHpOCOB — H3BJIeYeHue
CYHIECTBYIOMNX JITaHHbIX M3 6asbl JJTaHHbIX 1 HpeO6paSOBaHI/Ie X B IIOJIE3HYIO MH-
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opmanuio (na mpumepe komnanuu sTunes). Ho, kak Mbl yrioMuHamu BO BBE/IEHUH,
SQL oimosiHsieT ropas o 6oJiee CIOKHbBIE 33/[a4i, 4eM TIPOCTO TIPEBPAIEHIE TAHHBIX
B 3HaunMyio utpopmaiuio. CyniecTByOT TaK1e CIEIUAINCTh, KaK pazpaboTIuKu
6a3 JIaHHBIX U AJIMUHUCTPATOPBI 6a3 JaHHBIX, KOHTPOJUPYIOIINAE POCT, YIyUIIeHHe
u ynpasjieare 0a30ii JaHHBIX KOMITaHUU., DYHKIUN 3TUX CHEIMATUCTOB PasJiu-
YAOTCS B 3aBUCUMOCTU OT KOMITAHUH U peausarini 6asbl aHHBIX. J[aske OIbIT-
Hble Tosib3oBaTen SQL pacxoasaTcss BO MHEHUSX O TOM, sIBJIsieTcs Ju 361k DML
(Data Manipulation Language — sI3bIK yripaBJIeHsI TAHHBIMU) OTAETBHON 00JIaCTHIO
U3y4YeHUs UK €0 cJlelyeT U3ydaTh COBMECTHO ¢ orieparopamu SQL, nnpesnazHavyeH-
HBIMU TOJIBKO JIJIS1 U3BJIe4eHnd nH(pOpMaIuu.

HA MO B3MNAj,

HOBMYKAM MOTYT ObITb HEMOHSATHbI PA3/INYNS B POISAX TEX, KTO paboTaeT ¢ 6bazamm
JaHHbixX. 9361k DML oTMyHo noaxoavT ans agMUHUCTPMPOBaHUS 1 pa3paboTtku
6a3 paHHbix. Ecnv koMnaHmsa Hebonblias U B HEW UCMOJb3YeTCa TObKO OfHa
Gasa paHHbIX, POV aHanUTKKa, paspaboTurka U agMUHUCTPATOPa MOryT BbiTb
Ha3HaueHbl OQHOMY YESIOBEKY, M 3TUM YeTOBEKOM MoxeTe bbiTh Bbl! Tak uTo faxe
eC/v Balla OCHOBHAs Leslb — MPOCTO HayYUTbCs NMUCaTb HEODXOAMMbIE 3aMpPOChI,
BaXXHO NMoHATb paboty DML.

Jauabivu B PCYB/] MoxkHO yrpaBasaTs ¢ nomotisio cieayionux DML-koman:
INSERT, UPDATE 1 DELETE. Kak ciieryeT n3 Ha3BaHUI, 9T KOMAH/IbI * MOTYT UCIIOJIb30-
BaThCS IS JOOABIEHIIS, U3MEHEH S 1 YAAIeHIs JAaHHbIX 13 TaOau1l B 6a3e JaHHbIX.
Jlnst Hateit 6aspl sTunes Mbl TIPOAEMOHCTPUPYEM, KaK BBITIOJHUTD 3aJ[aHUe OT PY-
KOBOJICTBA KOMITAHUU Ha JI0OaBJIEHIE HOBBIX UCTIOJHUTEIEH K HAIIIEH MY3bIKaIbHO
6ase, T0GaBJIEHITE HOBBIX 3aIUCEl, a 3aTeM UX yiaJeHue.

NMPUMEYAHUE

B DB Browser npv BHeceHUN Mobbix M3MeHeHU B Hasy AaHHbIX sTunes ¢ 1uc-
nons3osaHnem DML otobpaxaetcs coobuieHre ¢ NPeanoxXeHneM CoXpPaHnTb
M3MeHeHWs UK 3akpbiTb Gann Basbl AaHHbIX Be3 coxpaHeHus nameHeHun. Bol
MoXeTe chenaTb KOMuIo NCXOQHOro daitna 6asbl faHHbIX, YTOObI MOMPaKTUKO-
BaTbCs B paboTe ¢ 6azo AaHHbIX, HEe OMacasch NOTEPATb OPUTMHAI.

* INSERT, UPDATE u DELETE moryT Ha3piBaThCst Kak KOMaHIaMU, TaK U OTlepaTOpaMu. —
IIpumeu. peo.
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JlobaBnexue gaHHbIX B B/1

Komarma INSERT HCTIOTB3YeTCsI /IS BCTABKU HOBBIX 3arnceit B Tabsmiry. CytecTByer
HECKOJIbKO CIIOCOOOB HaIicaTh KOMaHy INSERT. OiH 13 criocOO0B — HCIIOJIb30BaTh
INSERT INTO 1 yKa3aTb HEOOXOUMOE T0JIE. [lomyctnMm, kommanus s Tunes pacimmpsier
CBOI1 aCCOPTUMEHT U XOUeT, YTOOBI MbI J0OABUIIN B TaOJIMILY artists ele HeCKOJIbKUX
WCTIOJTHUTETEH.

PaccmoTpum, Kak 106aBUTh HOBYIO 3aIIMCh B TAOJIUILY artists ¢ IIOMOIIBIO KOMAH/[bI
INSERT.

INSERT INTO
artists (Name)
VALUES ('Bob Marley')

ITa BCTaBKa COCTOWT M3 TPEX HJIEMEHTOB: TaOJIUIBI, IO U 3HaUeH s, Tabauia
artists ykaszama mocJjie KoMaHabl INSERT INTO, rjie HazBaHa TabIUIa, KOTOPYIO He-
06XOINMO HU3MEHUTD. 32 HUM CJIEyeT UMsI TTOJIsT, 3aKITI0UEHHOE B KPYTITbie CKOOKM ().
B namnoM cirydae Mbl XOTHM JI06aBUTh HOBOTO MCTIOJHUTES, TOOABHB €r0 UMSI B TIOJIE
Name. 3aTeM CJie/lyeT KJI04eBoe CI0BO VALUES, TT0CjIe KOTOPOTO B KPYTJIBIX CKOOKAX
yKa3aHo 3HaYeHue, KOTOpoe HeoOX0AUMO 106aBUTh B TabauIly artists. B namem
npumepe 510 Bob Marley. Bob Marley — 570 TekcToBOe 3HaYeHMe, 109TOMY OHO 3a-
KJIIOYEHO B OJINHAPHBIE KABBIYKIL

HANMOMWHAHMUE

Mbl MOXXEM MpoaHanmManpoBaTh TWN gaHHbix nons Name 8 Tabnvue artists, npo-
cmoTpes Bknaaky Database Structure (Crpyktypa 6asbl faHHbIx). B Hawem cnydae
Tun ganHbix — NVARCHAR(120), nnv cMBOJIbHBIN TUM faHHbIX C yCTaHOBIEHHbBIM
orpaHunyernem B 120 cumsonos.

MpaKTuyeckune 3agaHua

* [MpoaHanu3unpyiTe pesynbTaT BbiNoIHEHUA KoMaHObl INSERT.

* HanuwuTe onepatop SELECT, 4Tobbl HANTK HOBOE [06aB/IeHHOE 3HaYeHue.
X BTabnuuy artists gobaBbTe 3HayveHue Peter Tosh.

* Kakow ID y nobaeneHHow 3anucu Bob Marley?
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NMPUMEYAHUE

B Tabnuue artists nmeetcs BTopon ctonbel, — Artistld. Ero He Hapgo ykasbiBaTb
B komaHae INSERT, Tak kak 310 cTonbel, c aBTOMaTM4YeCKUM npupatieHnem. 1o

O3Ha4aeT, 4TO B CTOJ'I6LI,e aBTOMaTN4YeCKN co3faeTcd HOBbIN HOMep O/1d HOBbIX

pobasnaeMbIx 3anncemn.

Ewie ogu c11ocob 106aBUTh 3HAYEHK B TaOIUILY — IEPEYUCIUTD 3HAYCHIS TI0C/Ie/I0-
BaTEJIHHO 110 UMEHHU TI0Jis. B 9TOM cJiydae He Hy;KHO YKa3bIBaTh CTOJOIIBI, B KOTOPBIX
JIOJDKHBI XPAaHUTBCA JaHHBIe. OZIHAKO B 9TOM CJTydae IPH HallMCaHN! KOMaH/IBI INSERT
HEOOXO0AMMO OBITh BHUMATEIBHBIM, 4TOOBI TaPaHTHPOBATD, UTO TIOPSIIOK, B KOTOPOM

JIaHHbIE€ YKa3bIBAIOTCs B KOMaH/e INSERT, cOBIIa/laeT C IIOPSIJIKOM IePEeYNCIECHUS

noJieil B TabJInILe.

Paccmorpum npumep g106aBJIeHUsT HOBOI 3amicu B TabJuily employees.

INSERT INTO

employees
VALUES ('9', 'Martin', 'Ricky', 'Sales Support Agent', '2', '1975-02-
07', '2018-01-05', '123 Houston St', 'New York', 'NY', 'United States',
'11201', '(347) 525-8588', '', 'rmartin@gmail.com')
Database Structure | BrowseData = EditPragmas | ExeauteSQL | i
[@B createTable  '§y Create Index Modify Table Delete Table
Name Type Schema N
L SR o iy asiast
> [E] customers CREATE TABLE "customers” (
N employees CREATE TABLE "employees" {
23 Employeeld INTEGER “Employeeld” INTEGER NOT M
[=) LastName NVARCHAR (20) ‘LastName® NVARCHAR (20)
Q FirstName NVARCHAR (20) ‘FirstName” NVARCHAR (20 )I
[ Title NVARCHAR (30) ‘“Title' NVARCHAR (30)
Q ReportsTo INTEGER ‘ReportsTo" INTEGER
Q BirthDate DATETIME ‘BirthDate’ DATETIME
Q HireDate DATETIME "HireDate’ DATETIME
Q Address NVARCHAR (70) ‘Address" NVARCHAR (70)
[2) city NVARCHAR (40) “City' NVARCHAR (40)
Q State NVARCHAR (40) “State’ NVARCHAR (40)
Q Country NVARCHAR (40) “Country NVARCHAR (40)
Q PostalCode NVARCHAR (10) ‘PostalCode” NVARCHAR (10
[2) Phone NVARCHAR (24) “Phane’ NVARCHAR (24)
Q Fax NVARCHAR (24) ‘Fax’ NVARCHAR (24)
[=2) Email NVARCHAR (60) “Email° NVARCHAR (60)

Puc. 127
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Ouenb BayKHO MPOCJENUTD, 4TOODbL IIOPAIOK, B KOTOPOM JIaHHBIE YKa3bIBAIOTCA
B KOMaH/le INSERT, COOTBETCTBOBAJI IOPAIKY CJI€TOBAHUS MOJIEH B I1€JI€BOU Ta6J11/1ue.
[ToaTomy pekoMeHTyeTCst CHaYaIa U3yYnTh 11eJIEBYIO Ta6JII/IL[y, u 06paT1/1Te BHUMaHUE
Ha IOPSAJ0K, B KOTOPOM IIOSBJISAIOTCS I10JIS.

Ha Bxianke Database Structure (Ctpykrypa 6asbl JaHHBIX) Mbl BUAUM CTPYKTYPY
tabsuib employees. [Ipu ucIonb30BaHNM KOMaH/bI INSERT 0Jist oT Employeeld /10
Email OJOKHBI OBITH YKA3aHBI UMEHHO B TAKOM MOPSIJIKE.

I'Ipaumqecuue 3aAaHuA

* [poaHanu3upyiTe pesynbTaT BbiNosHEHUA KoMaHabl INSERT.

* Y HoBOro coTpydHuKa, Ricky Martin, HeT HoMepa ¢daKca. Kak aTo byneT BbI-
paeHo B ycnoBun INSERT?

% BcTaBbTe HOBYIO 3anuch (COTPYAHMKA) B TabnuLy employees.

* BbINnosiHWTe 3anpoc elle pas, Ho UCMOoJIb3yITe CYLLECTBYIOLLMIA NMepBUYHbIN
KntoY. Kakoe coobLuieHne 06 oLMbKe Bbl Nony4nTe?

BHUMAHUE

Mpw nobaBneHNnN HOBbIX 3aMMCen, B KOTOPbLIX 418 KaKoro-nnbo noss He cylie-
CTBYeT 3Ha4YeHus, BaM HeobxoAMMo f00aBUTbL Napy MyCTbIX KaBblyek ' ' s 3TOro
HeCyLLeCTBYIOLLLEro 3Ha4YeHns. B nprBefeHHOM BbiLlLe MpUMepe Mbl MPOMYCTUAN
Homep dakca Npu NOMOLLM Napbl NYCTbiX KaBblyek B Tabanue employees.

O6HoBneHue AaHHbIX U KnioyeBoe cnoso SET

Komania UPDATE UCITOJTB3YETCS 171 U3MEHEHUsI CYTECTBYIOIINX JJaHHBIX B TabJmie.
Kaxk npaBusio, komanjia UPDATE nipuMeHsieTcst ¢ ycjaoBueM WHERE. YcioBue WHERE
HEeOOXOAUMO JIJIsI yKazaHUsI CTPOK, KOTOpbIe OyyT 0OHOBJIEHBI. bes ycmoBus WHERE
orieparop UPDATE 0OHOBHT BCe COJEP/KAIINECs B TAOIUIE CTPOKH,

Curenyionuii onepatop 0GHOBJISIET 3AIIUCh O COTPYAHUKE, KOTOPYIO MbI 100aBUIIN
B IIpe/IbIIyIIIeM pas/ieie:

UPDATE
employees
SET PostalCode = '11202'
WHERE
EmployeeId = 9
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BHUMAHUE

Ecnn coTpyoHukmn ewe He fobassieHbl, BbINOMHEHWE 3TOrO Koda npvsenet
K ownbke No Such Column (Ctonbeu He cywiecTsyeT).

AHau3upyst MPebIAY NI CHHTAKCHC, MBI BUJIMM, 4TO TabJIUIIa employees YKa3biBa-
€TCs TIOCTIe KITI0YeBOT0 ¢JioBa UPDATE. 3aTeM CJielyeT KJI04eBoe CJI0BO SET, U UMEHHO
3/1eCch yKasaH cToJiberl B Tabsuiie employees, KOTOPBIH HEOOXOAUMO OOHOBUTH. B Ha-
IeM MpuMepe 3To moJie PostalCode. 3a HUM CJIe/lyeT 3HAK PaBEHCTBA = M HOBOE 3HA-
YyeHue, KOTOpoe 3aMEeHUT cTapoe 3HaueHne. B Hamem npumepe ato 3navenne '11202'
(3aKJ104€eHO B OZIMHAPHbIE KaBbIYKH, TAK KaK II04TOBBII MH/IEKC SIBJISIETCS CTPOKOBLIM
3HavyenueMm). [Tocse kioueBoro cyioBa SET ciefryeT ycaoBre WHERE, KOTOPOe II03BOJISAET
HaM TOYHO YKa3aTh, KAKYIO 3aI1Ch O COTPYAHUKE MbI COGUpPaeMCcst 0OHOBUTE. 3aTHCh
Employeeld=9 03HAYaeT, YTO OOHOBJAETCS TOJBKO ITA 3AMUCH U HUKAKAS IPYTasi.

npaKTMHECKMe 3aaHuA
X [poaHanunsupywmTe pesynbTaT BbiNOSHEHNA KOMaHdbl UPDATE.

* CocTaBbTe eLLe 0fiMH ornepaTop UPDATE 1 U3MeHUTe HoMep TenledpoHa ans 3a-
nuck Ricky Martin.

* CKOJIbKO CTPOK ByOeT 3aTpoHyTO MpU BbIMOJIHEHWW onepaTopa UPDATE, eciun
B HEM He 6ymeT ycnoBusa WHERE?

BHUMAHUE

Ocoboe BHUMaHWe cnepyet yaenuts gobaeneHuto ycnosus WHERE 8 UPDATE.
Ecnn ycnosne WHERE He Bk/to4eHO 1 B HEM He yKasaHbl Heobxogumble As
M3MeHeHMs 3anmcK, Bbl MOXeTe ODHOBUTL 3anmncK, KOTopble Bbl He cobupanumcs
OBHOBAIATL, YTO MOXET MPUBECTUN K CEPbE3HLIM MNPobemam.

YnaneHue faHHbIX

Omepatop DELETE HCTIOIb3YETCSI IS YAANEHNST CYTIECTBYIONINX 3aTHCcell B TaOIHTIE.
ITOT omepaTop, Kak u UPDATE, 0GBITHO MCTIOB3YETCS ¢ yeaoBueM WHERE. Ecitit yero-
BHe WHERE OTCYTCTBYET, ortepatop DELETE yaJuT BCe CTPOKH B TAOJIHIIE.

NMPUMEYAHUE

Kak n B cnyvae c UPDATE, He cTpemuTech cpasy BbinonHsaTs onepatop DELETE,
cHavana HanuwuTte onepatop SELECT, ncnonbsys Te xe Tabnuupl 1 ycnosune
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WHERE. TakvM 0Bpa3oM Bbl CMOXeETE NpefBapUTesbHO MPOaHau3npoBaTh, YTO
Bbl cobupaetech yganutb. Kak Tonbko onepatop SELECT BepHeT oxuvpaembie
3anmcy, Bbl MOXeTe BbinosHUTL onepaTtop DELETE.

CHauasa HarmuieM ornepaTop SELECT, 4ToOBI IPOBEPUTH JaHHBIE, KOTOPBIE MBI CO-
GupaeMcst yIaInTD.

SELECT * FROM
employees
WHERE
EmployeeId = 9

PaccMoTpuM TiprMep yIaTeH st 3aTuch, OGHOBIEHHON B TPEIBIYIEM Pa3Iee.

DELETE FROM
employees
WHERE
EmployeeId = 9

CwunTakcuc omepaTopa DELETE HAUMHAETCS € IBYX KJIIOYEBBIX CJI0B, DELETE FROM, 32
KOTOPBIMU CJIEYET MMsT TaGJIHIIBI, OTKY/Ia MBI COOMPAEMCsT YIAINTD 3amnCh. B Harrem
TIPYIMEpPE MBI y/IaJIsIeM 3aMTHCh 13 Tabnint employees. TTocste MMeHY TabIUTIBI CIETYET
ycaoBue WHERE, KOTOPOE ITI03BOJISIET HAM TOYHO YKa3aTh, KAKYIO 3aIl1Ch O COTPYAHUKE
HEeO0OXOIMMO YATUTD. 3amich Employeeld=9 o3Havaet, 4To Gy/IET yaaaeHa TOIbKO
9Ta 3allMCh U HUKaKas Ipyras.

ﬂpakmqecuue 3aaHuA
X [lpoaHanusupyriTe pe3ynbTaT BbiMoSHEHUA onepaTopa DELETE.

* CocraBbTe eLle 0guH onepartop DELETE v yaanute UMeHa BCex COTpyOHUKOB,
KOTOpbIle pa60Ta|0T B CJ'IY)-I-(69 noanepKn KIIMeHToB.

X Ha cronbKo 3anuncern NoBAMASO BbINOJIHEHWE ornepaTopa DELETE n3 npedbl-
ayuiero 3agaHuna?

BHUMAHUE

Ocoboe BHMMaHWe cnenyeT yaoenuts gobasneHuto ycnosus WHERE k onepatopy
DELETE. Ecnun ycnosme WHERE He Bk/1tO4EHO 1 B HEM He yKa3aHbl HeobxoanMble
ONS yAANeHns 3anmncu, Bbl MOXeTe yAauTb He Te 3anmncu, 4TO BbI3OBET Cepbes-
Hble NPobiemsl.
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KoHTponbHble Bonpochl

1. Jlobasbre B 6a3y JaHHBIX HOBOI'O KJIMEHTA.
2. CogspnaiiTe cyer I 9TOrO KJINEHTA.

3. YhanuTe 9TOTO KIMEHTa U3 6a3bI JTAaHHbIX.

Pe3iome

® OrtepaTopbl, PaCCMOTPEHHbBIE B ATOH IIaBe, U3MEHSIOT nHMOpMAIio B 6a3ax
nanubix. [lepes uciob3oBanreM OliepaTopoOB BHUMATEIBHO IIPOBEPHTE IIPABUIIb-
HOCTH U HEOOXOAUMOCTD UX MCIIOJIb30BAHMS.

® Jlannbie B PCYDB/I yripaBistiores ¢ momoriisio caemayionmx DM L-komanm: INSERT,
UPDATE 1 DELETE.

® Omepatop INSERT HCITOJIB3YETCS JIJIS J00aBJIeHNsT HOBBIX 3AIICEil B 6a3y JTaHHBIX.
® OmepaTop UPDATE HCIIOJIb3YeTCS /I MU3MEHEHUS CYTECTBYIONINX 3aITCEN.

® OmnepaTop DELETE MCHOJIBb3YeTCs Ui yIAJIeHUS 3anncei.
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naBHoe — 3apaBatb NMpaBuJibHbleé BOMPOCHI

Ecim BbI rounTam aTy KHUTY J10 KOHIIA, TO HABEPHSIKA HAYYNJIUCH UCTIONTBb30BATH SI3bIK
CTPYKTYPHPOBAHHBIX 3aTIPOCOB U TEIIEPh MOKETE TIPEBPAIaTh OObIYHBIE 3aIHCH B 6aze
JAHHBIX B 3HAUNMYIO WH(POPMAITUIO, KOTOPYIO MOKHO UCIIOJIb30BATD JIJIST TPUHSI TUS
CJIO;KHBIX peleHuit. B aTolf KHUTe 5 MoKasas, Kak co3maaBaTh 2 GEeKTUBHBIE 3a1TPO-
CBI JIJIST PEATTHHBIX CIIEHAPHUEB, U TIPOJIEMOHCTPUPOBAJ METO/IbI, KOTOPBIE SI CYMTAIO
HOJIE3HBIMU ¥ UCIIOJIB3YI0 IIOCTOSTHHO. $1 110 BO3MOKHOCTH cTapajics usberathb Tex-
HUYECKUX JIeTaJIell U CJIOKHOM KaprOHHOMN JIEKCUKH. J{JIsT HAauMHAIOMNX: sl HA/IEIOCh,
BaM IMOHPABUJIACh MOST KHUTA U MHE y/IaJIOCh MTOJIETUTHCS] CBOMMY 3HaHUSIMU B SQ L.
Jlnst tex, KTo yke m3ydan SQL: XxoueTcst BEPUTh, UTO 3Ta KHUTA ITOMOTJIa BaM YIIO-
PAZOYNTD U TIOMOJHUTH CBOU 3HaHMs. B 3aKiouenye s xores Obl paccKasarh O elile
HECKOJIbKUX TIPAKTUYECKUX BBIBOAX U YPOKAX, KOTOPBIE 5 U3BJIEK 32 BOCEMHAJIIIATD
Jiet paboThl B chepe nHHOPMALMOHHBIX TEXHOJOIMH. SI HaZIeI0Ch, UTO BCE 9TO IIOMOKET
BaM BBIOpATh IpaBUIbHOE HartpaBsieHue uzydeHus SQL. Kpome Toro, 31ech st oTBeuy
HA HEKOTOPbIE YaCTO 3ajlaBacMble BOIIPOCHI M KPATKO PACCKAXKY O JajbHEHIeM 00-
paszoBaHUM ¥ noxydeHun ceprudurara mo SQL.

Kak HauTu cBoM nyTb

S1 Hazmeroch, uTo GIarogaps ATOH KHWUTE BB MO3HAKOMUIUCH CO MHOKECTBOM Pas-
suunbix npumeHennit SQL. HexoTtopeie Bam nipurozsited, a apyrue — Het. Korza
BOCEMHA/IIATH JICT HA3a/[ ST HAYaJI CAMOCTOSITE/ILHO U3y4aTh YAUBUTEIBHBIN MUp 6a3
JAHHBIX, KOMIIBIOTEPHbBIE TEXHOJIOTUH CTPEMUTEIBHO Pa3BUBAINCD. B TO Bpems s pa-
6orai ¢ Visual Basic u y:xe pazpabarsiBa npuioxkenus (BHEIIHUNA nnTepdeiic nim
BU3YJILHBIN MHTepdeiic MporpaMMHBIX cCUCTeM). B KOHIIe KOHIIOB MHE TTPUIILJIOCDH
B 3TH MPUJIOKEHUS BKIIOUUTD Oa3bl laHHbIX. Kora s1 Hauasm usyyars, kak Microsoft
Access TI03BOJISIET HATJISIITHO MIPECTABJISATD JaHHbBIE U CBSI3b MEKILY TaOJUIlaMu,
s U€TKO TOHSLI, KaK pabOTaOT JaHHbIE, ¥ 9TO PACIIMPHUIO MOe TIpe/IcTaBieHe 0 Ha-
3ax gaHHbix. Co BpeMeHeM s1 TOHSLI, UTO JaHHbIe — HTO OCHOBA Moell paboTel. Bosee
riy6oKoe uayueHne Mupa GOJBIINX JaHHBIX CTAJIO JJIsi MEHS 1IeIbi0. ITO MOKET
MIPOUBONTH W C BAMH, U 5T HA/IEIOCh, YTO ATO JEHCTBUTEIBHO CIYIUTCS. S TIPU3BIBAIO
CBOUX CTY/ICHTOB U3y4aThb BCE CMEXKHbIE IUCIIUIINHDI [IPOIPAMMUPOBAHU, KOTOPbIE
UM MOTYT MoHano0uThest. [logymaiite, Kakast CIENUANTBbHOCTD TIOAXOUT BaM JIydliie
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Bcero! Barir myTh HuKor/a He Oyziet npsiMbiM. Bee TPy IHOCTH, OITHOKHY U TIPOMaxy Ha
9TOM IIyTU IIOMOTYT BaM IIOHATD, YTO JIJI BAC UCTMHHO IIEHHO U BaXKHO.

Bbibop cneumanbHocTM ana paboTbl
c 6a3aMu faHHbIX

XoTs Mbl pacCKa3bIBaId B OCHOBHOM O paboTe aHaiuThKa 6a3 JaHHbIX (MMEHHO 3/1eCh
[PUTO/ATCS HABBIKU B COCTABJEHUHN 3alIPOCOB, IPUMEHEHHUH OTIEPATOPOB U MOJIY-
YEeHUM OTBETOB Ha IIPAKTUYECKHE BOIIPOCHI), TAKIKE BEChMa BOCTPeOOBAHBI IIPOEKTHU-
poBIuKY (a3 gaHHbIX. Bl Korga-uubyab 3a0yMbIBAIUCh, KTO PELIAET, KAKKE II0JIs
OYIyT COLEPKATHCS B TOM MM MHOM TabJInIe nIu KaK Tab/ibl OYAyT CBI3aHbl APYT
¢ IpyroM? ATo paboTa MPOEKTUPOBIINKA, UK paspadoTurKa, a3 gaHHbix. Hanpu-
Mep, B IJiaBe 6 Mbl PACCKa3bIBAJIM O IPEJOTBPAILEHUN U30BITOYHOCTH JAaHHBIX B He-
CKOJIbKMX Tab/mnax. Yipapaenue 6azaMu JAaHHBIX TAK/KE CBI3AHO € OTPAHNYEeHISIMI
JIOCTYIIA, PE3EPBHBIM KOIMPOBAHUEM M aBAPUITHBIM BOCCTAHOBJIEHUEM. DTU TEMbI He
paccMaTpuBarTCs B Moell KHure. Ec/in BaM MHTEPECHO y3HATh GOJIBIIE O TOM, KaK
cosaBaTh U 00CIyKUBaTh 0a3bl JAHHBIX, TO, BOSMOYKHO, BAM CTOKT 3aHSIThCS IIPO-
eKTUpoBaHKreM 0a3 JaHHbIX.

Bce nu peno B aeHbrax?

YacTo, Korja st 00CyK a0 CO CTYAeHTAMU BOSMOKHOCTD Kapbepbl B 00J1acTi 6a3 1aH-
HBIX, OHU 32/IaI0T MHe BOIIPOC: Kakas 1podeccust uiu cdepa 1esTeIbHOCTH, CBA3aH-
Hast ¢ HasaMu IAHHBIX, JIy4iie Beero oraunBaercsa? C Tex mop Kak s Hadaa o6yvaTh
JIIOJIEl, BCTPEUYasich ¢ HUMHU B TOM YKcJie B HeOPMaTbHOU 0OCTAHOBKE, S MOHSLI,
YTO MHOTHUX MOTUBUPYIOT IMEHHO JIEHBTN. JTO HEIJIOXO0. ITO pa3yMHas OTIIPABHAS
TOYKA, HO HE JIOJI’KHO CTaTh TIABHOI 11eJThI0. JI1060e XOPOTIIo OTIaYnBaeMoe 3aHsITHe
notpebyeT oT Bac GOJIBIINX 3aTPAT BPEMEHU U CUJL.

OmHaKo, KaK MOKA3bIBAET MO IMYHBIH OIBIT, HACTAHET MOMEHT, BO3MOKHO, TTO3/THO
BEYEPOM, KOTJIa BbI OKAJKETECH OJIH HA pab0UeM MeCTe, B OKPYKEHHU JIUIITh Ty CTHIX
KOG(EITHbIX Yalliek, U Bbl CIIPOCUTE ceOsT: 3TO JIEHCTBUTENBHO TO, YTO ST XOTEJN? ITO
BOOOIIE TOTO CTOUT? ByIyT MOMEHTBI, KOT/Ia BAaM HAUHET Ka3aThCsl, YTO BAIIHM BO3-
MOKHOCTH Ha TIpeJiesie, U Bbl 3aCOMHEBAETECH B TIPABUIIBHOCTH CBOETO BhiGopa. [1y-
TeM Mpob U MHOYKECTBA OMUGOK 1 0GHAPYIKIIT, YTO MOSI TJIaBHASI MOTHBAIHS B 9TH
TSIKEJIBIE MOMEHTBI — 9TO CTPACTh K 00YYEHUIO, U B IEPBYIO OUYEPE/lb UMEHHO OHA
U TIPUBEJIA MEHST B 9TY OTPACIIb. S MOHS, UTO TTOMOTITH IPYTUM, & TOUHee, HabJrroie-
HUe 32 TeM, KaK JINIa MOMX YI€HUKOB CBETSITCS, KOT/Ia OHU JOCTUTAIOT CBOEH I1esn,
MPUHOCUT MHE GOJTbIITee YAOBIETBOPEHHE, UeM Kaphepa Kak TakoBast. HauaTh cBoif
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GU3HeC 1 TOMOTATh JIOJISIM, MOTHBUPOBATh UX Ha y4efy — 9TO JIJIsl MEHsI OTPOMHOE
yrnososbeTBre. Ho aTo Mott ombiT. Bac skieT Bar coGCTBEHHDIH MyTh, U OH OyI€eT
YHUKATbHBIM.

He cTonT rouaTbes 3a MaKCUMaIbHOU BBITOJIOH, IPOCTO KAKIBIN IeHb HATTOMUHANUTE
cebe, 4TO B MEPBYIO OUEPE/Ib MPUBJIEKIIO BaC K TOMY 3aHATHIO. J[PyTriMHU CJIOBAMH,
KaKasl KOHKPeTHast 001acTh paboThI ¢ 6azaMu JaHHbIX BaC IPUBJIEKAET WU JaeT BaM
BO3MOKHOCTb IIOCTOSTHHO Pa3BUBaThCst? CyIIeCTBYET COCOO MOHETH3UPOBATH CBOU
yBJleuenus. J[manasoH BeJqUK, TO3TOMY HE3AaBUCUMO OT TOTO, MHTEPECYETECh JIU BbI
MEIUIIMHOM, CIIOPTOM, Ty TEIIECTBUSAMI UJIH TOJUTUKOM, B 10601 U3 3TUX 00racTeil
BBI CMOJKETe 3aHIUMAThCSI aHAJTM30M JIAHHDIX.

SQL — 310 yHMBepcanbHbIA A3bIK

YT0 HEOOXOAMMO 3HATh, IIPEXKIE YeM UCIIOJIb30BaTh CBOM HaBbiKU ¢ SQL apyroii
Bepcun? YacTo aTOT BOIPOC 33/IaI0T MHE CTYIEHTbI, Ullylne chepy npuMeHeHust
MOJTYYEHHBIX HABBIKOB. Bo3MOXKHO, B TpeGOBaHUAX O MpueMe Ha paboTy yKazaHo,
410 Tpebyercs onbiT paboThl ¢ KOHKpeTHOU peanusanueit SQL, manpumep ¢ SQL
Server. U B xaskoi peasnsanuu 6a3bl JAHHBIX UMEIOTCS Pasandrst. S pU3bIBaio
MOUX CTY/ICHTOB He Pa304apOBBIBATHCS W HE 3AIUKINBATHCS HA 3HAHUSAX KOHKPETHON
Bepcrn SQL. OcHOBHbIE IPUHIINIIB, U3JI0KEHHbIE B 9TON KHUTE, IIOMOI'YT BaM pabo-
TaTh ¢ 11060 6azoil nanubix. [Ipenmyiiecrsa SQL B TOM, 4TO 9TO YHUBEPCATHHBII
sI3bIK IaHHbIX. He GecriokoiiTech, ecim BaM npugercs paborats He ¢ SQLite. Kask-
Jast peajiu3aiiust COIEPKUT TaKUe JKe OCHOBHBIE aTPUOYTHI, KaK U T€, 0 KOTOPHIX BbI
Y3HAJW B 9TOH KHUTE. B Ka’KI0it BepCHY eCTh TTaHesb /i1 BBOJIA 3aIIPOCOB, KHOIIKA
JUISE BBITIOJTHEHSI OIIEPaToOpoB, (hopMa 0OPATHOI CBSI3U 110 BAIIEMY 3aIlPOCY W Ia-
HeJIb, T/Ie YKa3aHo BpeMst 06paboTku. [ToydeHHbIil pe3yIsTaT BCeria npecTaBieH
B cTosi01ax 1 crpokax. CTPyKTypa peJIsIIMOHHON Oa3bl IAHHBIX, 0 KOTOPOI BbI y3HAJIN
B rJiaBe 1, ABJISIETCS OTPACJEBBIM CTAHAAPTOM, ¥ 6a3a JaHHBIX Oy/IET OPraHN30BaHa
B COOTBETCTBUU CO CTAaHIAPTaMU HE3aBHCUMO OT TOro, pabortaere jin Boi ¢ Oracle,
IBM, Microsoft SQL Server ujiu Ji0ObIMU IPYTUMK PeajnsalusiMu. PasindHbie
peanusanun (CYB/l) — aTo Kak MapKu pasHbix aBroMobusieil. KHolku, nepexiiio-
JaTesu U MOJCTAKAHHUKK MOTYT OBITh PacoNOKeHbl HEMHOTO B JIPYTOM MeCTe,
HO OCHOBHBIE MEXAHM3MbI, TOPMO3 U T€/IaJIb ra3a, OYAYT B OMHOM M TOM K€ MeCTe
u paboTarh 0AUHAKOBO BO BeexX Mozensax. Ilenb SQL — BbimonHsaTh 3anpockl. Eciu
BBl HACTPOUTECH MIMEHHO HA COCTABJIEHNE 3aIIPOCOB, BCE OCTAIBHOE CTAaHET Ha CBOU
Mecta u 6yzet 6oJiee MOHATHBIM. J[OMOTHUTETBHYIO WH(MOPMAIIUIO O PEATH3aIUsX
SQL Bel MoxkeTe HaliTu Ha caiite https://db-engines.com/en/ranking. Ha caiite BbI
TaK’Ke y3HaeTe, Kakue peanusaruu 6a3 JaHHbIX B HACTOSIIEE BPEMsI HCIOTb3YIOTCSI
HanboJIEe JacTo.
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CMeHa Kapbepbl

Eciit ocHOBHast 4acTh MOEro MPohecCHOHAIBLHOTO OIBITA CBsI3aHa ¢ 00JIACTBIO, -
Jiekoit ot SQL uim mporpaMMEUpOBaHIs, Kak MHE yOeauTh paboToATe sl JaTh MHE
IaHe monpoboBaTh cebst B KAUeCTBe aHAIUTHKA JJAHHBIX? DTOT BOMPOC I CJIBIIILY OT
MHOT'MX MOUX CTYZIEHTOB, Y KOTOPBIX COBEPIIIEHHO JIPYTOH MPO(heCCUOHATLHBIN OTIBIT,
U OHU TOJIKO HAUMHAIOT CBOM MyTh B 00JACTH aHa/IM3a AaHHbIX. [JaHHbIE TaK WK
MHaYe CBSI3aHbI C Balllell MpeblIyteil mpodeccueii, XOTh Bbl MOJKETE ITOTO HE 3aMe-
yats! J{omycTM, Bbl ObLIK BoguTeieM apToOyca. CHavyaia Bbl IOLyMaeTe, YTO TaKasl
npodeccus gajgexka oT mpodeccuu aHaIUTHKA JAaHHBIX, HO ceiiyac Mbl IOIPoOyeM
y6eI[I/ITb Bac B 06paTHOM. B Teuenne xaskzmoil 1moe3aKu Bbl BUANUTE, HA KaKUX OCTa-
HOBKaX TOJITUTCSE GOJIBIIE JIO/IEH, KaKie MapiipyThl HanboJiee 3(h(HEeKTUBHBI U T. 1.
B s11060ii npodeccun Beerna IpUCyTCTBYIOT AaHHbie. Bbl MoKeTe HayaTh coOuparhb
uHGOPMAIHMIO O KayKI0i Moe3/iKe Ha aBTOOYCE U TPEOCTABIISITh 3Ty UH(HOPMAIUIO
cBoeMy paboromaresnto. Jlaske ecyiu BbI JAJIEKU OT TEXHUYECKOI c(hepbl, BbI MOKETE
HCTIOJIb30BaTh HABBIKHU, TIOJTyUeHHbIe Oytarogapst atoii kaure, Cobupaiite JaHHbBIC
0 0601t cdepe skusHU 1 popmupyiite 6asy! Eciiu 6asbl JaHHBIX HE CYIIECTBYET, BbI
BCET/Ia MOKETE ee CO3/1aTh!

Kak npoaaBatb CBOU HaBblKU

3ayacTyio CTYyAEHTHI 3a/1al0T MHE BOTPOCHI O TOM, KaK yOEAUTh UX KOMIAHUIO
MPEIOCTABUTH UM BO3MOKHOCTD JIOCTYyTIa K 6a3e JaHHBIX, 0COOEHHO €CJIU OHU
Hayasu paboTy B KOMIIAHUHW Ha ApYroii goskuoctu. CTyNeHThl O6BACHAIOT pa-
6oTOMATENI0, YTO UX 3alPOChl HUKOMM 0OpPa3oM He U3MeHST a3y JaHHBIX, HO
Te MO-TIPEKHEMY He XOTST MPEOCTABIATh UM JIaske TOCTYII g uTenus. Kak mx
yoenuth? KoMIaHus MOKET OTPaHUYHTD JOCTYI K 6ase faHHbIX. OTpaHuvYeHUs
MOTYT BO3HUKATD 110 Pa3HBIM MPUYWHAM, HO B TAKUX CJIydYasdX BaKHO MPENoIaTh
MPaBUJILHO CBOW CTPEMJICHUST M HACTAWBATh Ha IIEHHOCTU MPe0Opa3oBaHUs JlaH-
HBIX B 3HAUMMYIO MH(GOPMAIIHIO, KaK MbI TOKa3aju B 9TOH kKHure. OObsICHUTE, KaK
Bara paboTa MOMOKET KOMITAHUN COKOHOMUTH TE€HbTH. B GOIBITMHCTBE cTydaen
paboTa ¢ 6azamMu TaHHBIX Pas/esTeTCs Ha TPH JTama: pa3paboTka, TeCTHPOBAHNE
U 9KCIIyaTanust. Bol MokeTe 3alPOCUTh OCTYT K cpejie pa3paboTKH WU, eCIIH
6a3za mJaHHBIX HeOOJBINAs, 3aPOCUTH Kotnio. Ho cymiectByer u 6osiee BayKHbII
Borpoc. He no3BosigiiTe npensaTcTBUAM MeIIaTh BaM B JOCTHKEHUHN Balllell eIy,
Jlanubie ecth Besge. Kak ckaszan Bob Mapau, «korja ojiHa ABepb 3aKpbiTa, He
COMHeBaWTeCh — pyTrasi OTKpbiTa». BO3MOKHO, BB CMOKeTe HAUTHU aHATOTUYHYIO
6asy JlaHHBIX B TOii ke obaactu, rjae paboraer u Baia kommanus. CymuecTByior
0011e10CTYTHbIE XpaHUJIHIIA JaHHbIX (Hampumep, data.gov st CITTA), koTopbie
MMOMOTYT BaM MPAKTUKOBATD BAIT HABBIKM.
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Bu3yanusauma aaHHbIX

Hayka o laHHBIX pasBUBaeTcs ropaszio osicrpee, ueM SQL. JIJist CTyIeHTOB, JKeTako-
MTUX PACITUPUTH CBOM HABBIKM U BBIUTHU 32 pAMKU HAITUCAHUS 3aIIPOCOB B TEKCTOBOM
6paysepe SQL, Busyanusaiust JaHHbIX CYUTAETCST XOPoIIuM BapuarToM. [Tosyuerne
PAKTUYECKH 3HAYMMON nH(OPMALMK /IS MHOTHUX JiIo/eii ObiBaeT npobemoii. Kak
BBI yoKe 3HaeTe u3 ucnoJsibzoBanusg DB Browser n peasmzanuu SQLite, SQL Bce emnte
CYIIECTBYET B 0YeHb (DYHKIIMOHATBHOM, HO BI3YaJbHO HEIIPUBJIEKATETBHOM MHUPE
CKPHIITOBBIX SI3BIKOB ITPOTPAMMUPOBAHUSI.

ITporpammMHoOe obecrieueH e IS BU3yaJn3aliny JaHHBIX (TaKKe U3BECTHOE Kak
porpaMMHoe obecTiedeHue J1Jist OU3HEC-aHATUTUKN ) — 9TO OBICTPOPA3BUBAIOTIASICST
ob6JtacTh, KoTOpast ceituac oueHb BocTpeboBaHa. Busyanusaius MOKET JaTh HOBYIO
JKM3HBb TTPOCThIM omepatopaM SQL. 13 aToit KHUTH BBl y3HAJH, 4YTO, HAIIpUMeEp,
MPE/ICTABJIEHNS TOMOTAIOT COXPAHUTD YaCTO MUCIOJb3yeMble 3aIPOCHI U TIPEJICTa-
BUTH UH(OPMalKio B 6ojiee opraHusoBaHHoM Buje. IIporpaMMHoe obecriedeHue
JUIs BU3yaJIM3al[iy JJaHHbIX JaeT BO3MOKHOCTD J00aBISTh IMCTOIPAMMBI, CBOJHBIE
TabJINIBI 1 APYIHE CIOCOOBI 0TOOPaKeH I JaHHbIX. IIporpaMMHoe obecriedere 1s
BU3YaJIM3alMK TaKKe T03BOJIsIeT 0TOOpaKaTh JaHHbIE B PealbHOM BPEMEHH, II09TO-
MY Ballli TI0JIST U TIPOM3BOIHBIE BU3yaJbHbIE SJIEMEHTHI, TAKKe KaK [HArPAMMBI HJIH
rpauKH, aBTOMATHYECKU OOHOBJISIIOTCSI TI0 MEpPe M3MEHEHUST TAHHBIX. ITOT CIIOCO0
6osiee aPEKTUBEH, YeM CTapblil CIIOCOO KONMPOBAHUS JAHHBIX B IIPOIPAMMY IJIst
paboThI ¢ 3IeKTPOHHBIME TabsuIaMu, Takyto kak Excel. Ha puc. 128 nepeunciiensr
He Bce, HO HanuboJ1ee MOy IsipHbIe TIPOrPaMMHbIE TTAKETHI JIJIsT BU3yaJn3alliy JaHHBIX.

lo%ker ¢l}+0b|EGU‘ DOMO

+

<sis=ns= Qlik@ X birst

Puc. 128

CoBeTbl A4 ycneluHoro cobecenoBaHUA

B wHTEepHETE ecTh MHOXKECTBO CTaTell, T/e peJiaraeTcs mepedyeHb TEXHUIECKUX
TeM, KOTOPbIE Bbl «IOJKHBI U3YUUTh» Iepell codeceoBaHueM, YCTpauBasich Ha
mo6yio paboty, csazanuyo ¢ SQL. 3a4acTyio 9TH «IeCATh OCHOBHBIX TEXHIYECKIX
HaBBIKOB, KOTOPbHIE BAM HEOOXONMO 3HATh» TIPUMEPHO TAK K€ TIOJIE3HbI, KAK CITUCKH
«JIECSATH CaMbIX OTIACHBIX KUBOTHBIX, KOTOPBIE BAC MOTYT yOUTh». 51 He cumTaro, 4To
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HA TEXHUUYECKUX COOECEOBAHUSIX HAJIO TIPOCUTH COMCKATEJIST 3AIIOMHUTD CHHTAKCHUC
1 IPUMEHUTD €r0 K OUeHb KOHKPETHOMY ClleHapHIo. S moJiaraio, 4To ropaszio Jiydiie
BBISICHUTD, €CTh JIK y HETO 001I[ee MPEICTABIEHIE O TIPEAMETE, PEIIIAET JIi OH TeXHUYe-
CKHe€ 33/Ia4 1 MOJKET JIH OITUCATh 3TATIbI, HEOOXOIMMBIE JIJIST TOCTHIKEHUS JKETAEMOTO
pesyabrara. Eciim BO3MOKHOCTD KapbepHOTO POCTA 3aBUCHUT TOIBKO OT TOTO, KaK BB
CIIOCOOHBI 3aTIOMUHATH WHMOPMAIIUIO, 9TO MOKET MMOKA3bIBaTh, KAK KOMITAHS OT-
HOCHTCSI K CO3/IAaHUIO HOBBIX TEXHUUECKUX PellieHn, 1 JI0JIKHO HacTopasknBaTh. Ha-
MHOT'0 JIyuliie, ec/ii paboTogaresib Oyaer 0JIbliie 3aHHTEPECOBAaH TeM, KaK BbI pelaeTe
POGIEMHBIE BOTIPOCKHI, YeM TEM, KaK XOPOIIO BBl CMOKETE 3aOMHUTL CHHTAKCIIC.
Hexkoropble MHTEPBBIOEPLI MOIYT COCPEJOTOYUTDLCS Ha KOHKPETHOM MHCTPYMEHTE,
TaKOM KaK CUHTAKCHUC IMPEACTaBIEHNs, NI MOTYT IIOIPOCUTD Bac PEIINTh 3a/1a4y
€ IIOMOTITBIO OTIpe/ieJieHHOTo onieparopa SQL. ITOT MeTo1 MHTEPBbIOMPOBAHMS, HA MO
B3IJISA], HelaJIbHOBU/IEH, OH (POKyCHpyeTCs Ha MexaHnueckoil mamMgaTtu. [opasno Bak-
Hee YBHU/IeTb, HACKOJIbKO KpeaTHBeH MOTeHIMAIbHbIH COTPY/HNUK ITPU IPUMEHEeHU N
npejicTaBieHus uian 1pyroro SQL-perieHus 171 0TBETa HA TIOCTaBICHHBIN BOIIPOC.

Ceptudurauma no SOL

Cy1iecTByeT MHOKECTBO PA3JIMYHBIX MPOrpaMM ceptudukanmu mo SQL u anMuHu-
cTpupoBanuio 6a3 JaHHBIX. [IpuMepbl Hanbosee PacIPOCTPaHEHHBIX cepTuduKa-
ToB — 910 Microsoft Certified Solutions Associate (MCSA) u Microsoft Certified
Solutions Expert (MCSE). Oxnako Microsoft — He exuHcTBeHHbIi BapraHT. Cy-
IECTBYIOT 1 ApyrHe miatdopmbl 6a3 HaHHbIX, Takue Kak Oracle u IBM, koropsie
TaKKe SBJSAIOTCS KPYMHBIMU UTPOKaMu B cepe 6a3 JaHHBIX, TPeIIaraionuMu
ceprudukarsl. JeiictBuTebHo Jiu cepruduKkaThl HeobxoauMbr? CepTuduKkaris —
He eJIMHCTBEHHBII 1Ty Th B Bateil kapbepe B obsacti SQL. 5 Bepio, 4TO BbI MOKETE
MOJIYYUTh CTOJBKO K€ 3HAHWi, eciiu He OoJIblle, KOT/a cTaHeTe MpakTukoM. [[iist
MEHS CIIOCOOGHOCTD UCTIOAB30BATh A3BIK HA TIPAKTHKE OoJiee BaskHa, yeM cepTrduka-
nug. Ecam Bama komnanus ucnosb3yet IBM, npoiiaute ceprudukanmio. Ho ecan
BbI HE YBEPEHDI, TIPOCTO TIPAKTUKYITECHh B PENIEHUH PEATBHBIX BOIIPOCOB € JHO60I
HeoOxomMMOoi peasmsarmeit SQL.

HanytcTeBeHHble cnoBa

S nckpenne nazeloch, 4YTO BaM IOHPAaBUJIACh KHUTA U YTO 51 CMOI' BaC yBJleub 9TOM
teMoii. /lomosHnTeIbHYT0 MHMOPMAITNIO O IeTeTbHOCTH MOei KOMITAaHUH O BU3Ya-
JIM3AIAN TAHHBIX 1 00 yIeGHBIX KypcaX, KOTOPBIE sT TPEJIJIATalo, Bb MOJKETEe HATH Ha
http://datadecided.com. MHe GbLJIO IIPUSATHO COIIPOBOKAATD BAC B 9TOM YBJIEKATEIbHOM
My TENIeCTBUU B MUpe 6a3 IaHHBIX.
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KOHTPOJ’II:HI:IE BOMPOCHI
U OTBETbl Ha HUX

naBa 3. KoHTponbHbIE BONPOCHI

Wcnoabsysa Briaaaky Database Structure (CtpykTypa 6asbl JaHHBIX) ¥ BKJIAAKY
Browse Data (IIpocmoTp 1aHHBIX), OTBETBTE HA CJEYIONIIE BOIIPOCHL.

Bonpoc 1. Ckosibko Tabiull B Haleii 6ase JaHHbIX?

Pemenne. B DB Browser nepeiiaure Ha Bkaagky Database Structure (Ctpykrypa
6asbl JAHHBIX ), T/Ie KOJMIECTBO TabIuIl yKasaHo B ckobkax (). B namureii 6ase qaHubix
TPUHAAIATH TAGJIHIL.

|' Database Structure | Browse Data |, EditPragmas | Executesqu |

‘ | Create Table o Create Index || Modify Table o Delete 7]
Name Type
4[] Tables(13)
b | ] albums
b L artists

b | customers

b ] employees

b ] genres

b | ] invoice_items
b [ inveices

b ] media_types
b [ playlist_track
> B playlists

b | sqlite_sequence
b ] sqlite_statl

b 1] tracks

Puc. 129

Bomnpoc 2. Ckonbko 1oseii B Tabuie tracks?

Pemennue. ZIJIH moboii n3 TIePEYNCICHHBIX Ta6JII/H_I MbI MOJKEM IIEJIKHYTb Ha PAaCIIOJIO-
JKECHHOM ClIpaBa MaJIEHbKOM TPEYTOJIbHUKE, YTOOBI OTO6paBI/ITb CTOJI6III>I 2TON Ta6]II/IIlbI.
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4 | tracks
Trackld INTEGER
(=] Name NVARCHAR ( 2...
(=) Albumid INTEGER
[=) MediaTypeld INTEGER
|) Genreld INTEGER
|=) Composer NVARCHAR ( 2...
(=) Milliseconds INTEGER
[=) Bytes INTEGER
[=) UnitPrice NUMERIC (10, ...
Puc. 130

W3 npumepa cieyer, uto tabjiiia tracks COCTOUT U3 IEBATH CTOJIOIOB.
Bomnpoc 3. Kakue Tl JaHHbIX YKazaHbl B 9TOI Tabiuie?

Pemenue. Ha puc. 130 Buano, uto cronber TrackId npuHuMaer JaHHbie TUIIA
INTEGER, a croJiGerr Name IIPHHUMAET JaHHbIe THITa NVARCHAR. OcTasibHble CTOIOLBI
TaK’Ke MPUHUMAIOT TUITBI INTEGER 1 NVARCHAR 3a UCKJIIOUeHHeM UnitPrice, KOTOPBIi
MPUHUMAET THIT JaHHbIX NUMERIC.

Bomnpoc 4. Kax BbITJISIAAT AaHHbIE B TaOIUIE?

Pemenmne. Ilepeiigure na Briaagky Browse Data (IIpocmoTp nanubix) u mpoanaiu-
3upyiite Ta6J11/1uy. Heo6xoauMo B pacKpbIBaIOIIEMCST MEHIO BbI6paTI) Ta6JII/I]_[y tracks.
AHa/u3 JlaHHbIX B Ta6JII/ILle IIOKa3bIBaA€T, IOUeMY TUII JJaHHBIX INTEGER MCIIOJIb3YETCS
JUId TAKUX CTOJIONOB, Kak TrackId u AlbumId, B TO BpeMs KaK CUMBOJIbHBIN THUII TaH-
HBIX UMeeT HOJIbIIe CMBICIA pinbe| CTOJI6HOB Name 11 Composer. Haxomner, 11 UnitPrice
He0OXO/[UM THUII JIAHHBIX C JIECATUYHBIMY 3HAKAMMY, a [[€JI0YMCIEHHOTO TUIIA JAHHBIX
JIJIS 9TOTO CTOJIOIA HEJOCTATOUHO.

Datobose Stuctoe | BrowseData | EdtProgmes | Execute 5Qu |
Table: [._]m
Trackid Hame AlbumId MediaTypeld Genreld Comg ill d: Bytes UnitPrice
[Fier [Filter [Fiter [Fiter [Fiter [Fitter |Filer [Fiter [Filter
1 1 For Those Ab... 1 1 1 Angus Young,.. 343719 11170334 0.99
2 F Balls to the Wall 2 2 1 MULL 342562 5510424 0.99
3 3 Fast As a Shark 3 2 1 F. Baltes, 5. K... 230619 3990994 0.99
4 4 Restless and ... |3 2 1 F. Baltes, R.A... 252051 4331779 0.5%
5 5 Princess of th... |3 2 1 Deaffy & R.A. ... 375418 6290521 0.99

Puc. 131
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[naBa 4. KoHTponbHbIe BONPOCHI

Bomnpoc 1. Hamuiure 3ampoc, 4to0bl y3HATh KOJTMYECTBO KIUEHTOB, (DaMIIUU KO-
TOPBIX HAYMHAIOTCS ¢ OYKBHI B.

Pemenune. UTo6bI OTBETUTH Ha HTOT BONPOC, CHAYANA HA/I0 HAMUCATH 3arpoc s
0TOOpasKEeHUsT KOHKPETHOU HH(MOPMAIHY, KOTOPYIO MBI UIlleM. B TaHHOM cJiydae Hac
unrepecyior hamusu. Damuinu copepkaTcest B TabJIMIle KIUEHTOB B 110JIe LastName.

Cuenyroniuii 3arpoc otoGpaskaer Bee haMujImuu.

SELECT
LastName

FROM
customers

B pesyzisrate 1aHHOTO 3a11poca 0TOGPAKAIOTCST Bee (haMILTHN, HO OHU He PACTIOIOKEHBI
B HYKHOM TTOpst/ike. UToGbI PACTIONOKUTE MX 0 a/haBUTY, MBI MOKEM HUCIOJIB30BATh
oreparop ORDER BY. O6parute BHUMAaHVE, 4TO HAM He HYKHO YKa3bIBaTh A - Z, TaK KaK
10 YMOJIYAHUIO JIAHHbIE 0TOOPAKAIOTCS B OPsiIKe BospacTanust. Ecsin Ob1 Ham TpeGoBa-
JIOCH TIOJIyYUTh MMEHa, HAYMHAOIIHECs ¢ OYKBbI Z, Mbl KICIIOJIb30BaJIU ObI o1iepaTop DESC.

SELECT

LastName
FROM

customers
ORDER BY

LastName ASC

LastName

Almeida
Barnett

Bernard

Brooks

Brown
Chase
Cunningham

Dubois

V| lo|lv|loc|lo|s~|lw]|N

Fernandes

o

Francis

Puc. 132
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Terepb HAIIM PE3yJIbTATHI PACIIONOKEHBI B al(PaBUTHOM MOPSIIKE, ¥ Mbl MOJKEM
BUJIETD, UTO YETHIPE 3AMUCH HAYMHAIOTCS ¢ OyKBbI B. OOpaTiTe BHUMAHUE, YTO MBI
BCE ellle MOCPEJCTBOM BU3YaJbHOTO HAGJIOIEHUSI OIIPeIeIsieM, CKOJIBKO 3aInucei
HaumHaeTcs1 ¢ OyKBol B. J[pyrue ciocoObl MbI PACCMOTPUM HITKE.

Bonpoc 2. Kakasi KoMIaHusi pu COPTUPOBKE B MOPSIIKE YOBIBAHUSI MOSIBIISIETCST
B BepXHE cTpoKe TabiuIlbl customers?

Pemenue. Ha aTot pa3 Mbl uiiieM mosie Company. Kak Mbl TOBOPUJIN B TIPEBITYIIIEM
BOIIPOCE, BCE, UTO HaM HEOOXOINMO CJIE/IaTh, 9TO U3MEHHUTH ITOCJIEHIO0 YaCTh HATIETO
3arpoca, YTo0BI yKa3aTh MOPSIOK yObIBAHMSL.

SELECT
Company
FROM
customers
ORDER BY
Company DESC

[TomyunMm caepyromuii pe3yabrar.

Company

Woodstock Discos

Telus

Rogers Canada

Riotur

Microsoft Corporation

JetBrains s.r.o.

Google Inc.

Embraer - Empresa Brasileira de Aeronautica S.A.
Banco do Brasil S.A.
Apple Inc.

V| o|lv|loc|lo|~|lw][N]—

o

Puc. 133

Mp1 Buznm, uto Kommanus Woodstock Discos — 1epBast B cIiicke 1mo yOobIBaHUIO.
Bomnpoc 3. Kakoe KoJin4ecTBO KIMEHTOB HE YKA3aJIHM MTOYTOBBIN MH/IECKC?

Pemenne. M bl MOTJTH GBI OTBETUTD Ha 9TOT BOITPOC, TIPOKPYYHMBAs TAHHBIE B Pas3/iesie
Browse Data (IIpocMoTp JaHHBIX ), HO ecThb 6oJiee addeKTUBHBIN crioco0. Vcnoabayst
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ycsioBue SELECT, MbI MOKEM ITePEeYUCIUTh BCe TaHHble B TopsaKe Bo3pactanus. Ho
Ha 9TOT Pa3 HaM HeoOXO[UMO IIePEYUCIUTH H0JIee OHOTO CTOJIOIA, YTOOBI MbI MOTJIH
BU/IETh, KAKUM MMEHAM KJHUEHTOB HE COOTBETCTBYIOT JIAHHBIE ITOYTOBOIO MHJEKCA
TaKmmlo6pasoM;mﬂﬂ]mm6epeN[H0ﬂﬂ:FirstName,LastName11Posta1Code,asaTeh10T—
COPTHUPYEM Pe3yJIbTaThl IO PostalCode

SELECT
FirstName,
LastName,
PostalCode

FROM
customers

ORDER BY
PostalCode

B pesysbrate 0T06passaTest 4eThipe 3aMicH, KOTOPbIE He MMEIOT TIOYTOBBIX JIAHHBIX,
4T0 0603HAYEHO 3HAaUeHreM null B cTo01e PostalCode (puc. 134).

FirstName LastName PostalCode
1 Jodo Fernandes NULL
2 Madalena Sampaio NULL
3 Hugh O'Reilly NULL
4 Luis Rojas NULL
5 Stanistaw Wojcik 00-358
6 Lucas Mancini 00192
7 Terhi Hamalainen 00530
8 Eduardo Martins 01007-010
9 Alexandre Rocha 01310-200
10 Bjern Hansen 0171
Puc. 134
NMPUMEYAHUE

Ecnv nons nepeuncnunts B nopsiake yobiBaHWs, NpMaeTCs NPOKPYTUTb BHU3 NMO-
J10CY NPOKPYTKM, YTODbI YBUAETb HY1€BbIE 3HAYEHWS.
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naBa 5. KoHTponbHbIe BONPOChI

Bonpoc 1. Cospaiire 3anpoc ajst Tabaulbl invoices, BKIOYalomuil oneparop CASE,
KOTOPBIH OyzeT otMeuath Bee nmpogask 13 CIITA — cTpaHbl, OTKY/Ia BBICTABJIEH CUET,
kak Domestic Sales (TIpogasku Ha BHyTpEHHEM PBIHKE), & BCE APYTHUE MPOJAAKK — KakK
Foreign Sales (ITpomasxu 3a pybeskom). ITocie onepaTopa END AS coszaliTe HOBOe
noJie SalesType.

Peurenue. YtoOb1 0T0OPA3UTH 3Ty MHMDOPMAIIIO, HEOOXOIUMO TPUMEHUTD (DUITBTPa-
IO, UCTIOMTB3YsT otrepatop CASE. ITOCKOMBbKY MBI KITaCCH(DHUIINPYEM HAII OTIepaTop
CASE TI0 CcTpatie, T7ie OBIT BBICTABIEH CYET, He0OXOIMMO T06ABUTH HTO MOJE B YCIOBHE
SELECT.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
BillingCountry,
Total,
CASE
WHEN BillingCountry = 'USA' THEN 'Domestic Sales'
ELSE 'Foreign Sales'
END AS SalesType

FROM
invoices
InvoiceDate BillingAddress BillingCity BillingCountry Total PurchaseType
1 1/1/2009 0:00 Theodor-Heuss-Strae 34 | Stuttgart Germany 198 Foreign Sales
2 1/2/2009 0:00 Ullevalsveien 14 Oslo Norway 396 Foreign Sales
3 1/3/2009 0:00 Grétrystraat 63 Brussels Belgium 594 Foreign Sales
4 1/6/2009 0:00 8210 111 STNW Edmonton Canada 8.91 Foreign Sales
5 1/11/2009 0:00 69 Salem Street Boston USA 13.86 Domestic Sales
[ 1/19/2009 0:00 Berger Strafe 10 Frankfurt Germany 0.99 Foreign Sales
7 2/1/2009 0:00 Barbarossastrafe 19 Berlin Germany 198 Foreign Sales
8 2/1/2009 0:00 8, Rue Hanovre Paris France 198 Foreign Sales
9 2/2/2009 0:00 9, Place Louis Barthou Bordeaux France 396 Foreign Sales
10 2/3/2009 0:00 3 Chatham Street Dublin Ireland 594 Foreign Sales

Puc. 135
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Bomnpoc 2. Ortcoptupyiite aTH JaHHble 10 HOBOMY TI0JIIO SalesType.

Pemenne. UToObl 0TOOPA3UTH BCE BHYTPEHHUE IPOJAAKK B OJHON IPYIIIE U BCE 3a-
pyOeRHbIE TPOAAKH B APYTOH IPYTITIe, HeOOXOMMMO K YIKe CYIIECTBYIONIEMY 3aITPOCY
106aBUTH yCIOBHE ORDER BY (MCMOMB3YsT HOBOE MOJIE):

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
BillingCountry,
Total,
CASE
WHEN BillingCountry = 'USA' THEN 'Domestic Sales'
ELSE 'Foreign Sales'
END AS SalesType
FROM
invoices
ORDER BY
SalesType

Ha puc. 136 mokaszaHbl pe3yJbTaThl JAHHOTO 3aMpoca, I7ie CHAYaIa 0TOOPaKanTCs
Domestic Sales (ITpogaxku Ha BHyTpeHHEM pbiHKe). Ecjin BbI 3aIlyCTUTE 9TOT 3a-
MIPOC ¥ TPOKPYTHUTE BHU3, BBI yBUANTE, 4TO Bee cTpanbl, kpome CIIIA; oTMeueHbr Kak
Foreign Sales (TTpomasku 3a pyoexom).

InvoiceDate BillingAddress BillingCity | BillingCountry [ Total SalesType
1 1/11/2009 0:00 | 69 Salem Street Boston USA 13.86 Domestic Sales
2 2/19/2009 0:00 | 1600 Amphitheatre Parkway | Mountain View | USA 099 Domestic Sales
3 3/4/2009 0:00 1 Microsoft Way Redmond USA 198 Domestic Sales
4 3/4/2009 0:00 1 Infinite Loop Cupertino USA 198 Domestic Sales
5 3/5/2009 0:00 801 W 4th Street Reno USA 396 Domestic Sales
6 3/6/2009 0:00 319 N. Frances Street Madison USA 594 Domestic Sales
7 4/14/2009 0:00 [ 1 Infinite Loop Cupertino USA 13.86 Domestic Sales
8 6/6/2009 0:00 1 Microsoft Way Redmond USA 3.96 Domestic Sales
9 6/7/2009 0:00 801 W 4th Street Reno USA 5.94 Domestic Sales
10 6/10/2009 0:00 | 1033 N Park Ave Tucson USA 891 Domestic Sales

Puc. 136
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Bomnpoc 3. CkoabKo c4eToB OT IIPO/Iak Ha BHYTPEHHEM PbIHKE TIPEBBIIAIOT CYMMY

$15?

Pemenue. YToObI BKIIOYUTH YNCTOBBIE M TEKCTOBbIE IIapaMeETphI, B CyH.[eCTByIOH.[I/Iﬁ
3allpoC MOKHO I[O6aBI/ITI) ycaoBust WHERE 1 AND.

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
BillingCountry,
Total,
CASE
WHEN BillingCountry = 'USA' THEN 'Domestic Sales'
ELSE 'ForeignSales'
END AS SalesType
FROM
invoices
Where
SalesType = «Domestic Sales» AND Total > 15

InvoiceDate BillingAddress BillingCity BillingCountry | Total SalesType
1 | 3/21/2010 0:00 | 162 E Superior Street Chicago USA 15.86 Domestic Sales
2 | 5/29/2011 0:00 | 319 N.Frances Street Madison USA 18.86 Domestic Sales
3 | 8/5/2012 0:00 | 2211 W Berry Street Fort Worth USA 23.86 Domestic Sales
Puc. 137

naBa 6. KoHTponbHbIe BONpOChI

Bomnpoc 1. Ucnoassys DB Browser u Bkianky Browse Data (IIpocmoTp nanubIx)
umn ER-guarpammy (puc. 65), npoananusupyiite tabauiy tracks. Onpenenure,
Kakue MmoJisd B 9TOi Tabauie OyayT BHEIMIHUMK KJIo4amMy B Apyroil tabiuie. Ha
OCHOBAaHUU OIPEJIEJEHHBIX BAMU BHEIIHUX KJIOUEH OINpeIesnTe, KaKue TabIuilbl
cBsi3aHbI ¢ TabsuIeit tracks.

Pemenue. AHaJII/ISI/IpyH Ta6JII/IL[y tracks, Mbl BUJJUM TPU I10JI C 1[€JIOUYNCIEHHBIMUA
3HaY€HUSAMU, KOTOPbIC MOTYT OBITH BHEITHUMM KJIIOYaMHU.

ITosist AlbumId, MediaTypeld u Genreld cOOTBETCTBYIOT TabjauiaMm albums, media_
types 11 genres COOTBETCTBEHHO.
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Trackld Name Albumid Media 1d Genreld Milliseconds Lhil;rlu

TR T T T TR T T TR
1 1 For Those Ab... 1 1 1 Angus Young,... 343719 11170334 5.99
2 2 Balls to the Wall 2 2 1 N 342562 5510424 0.99
3 3 Fast As a Shark 3 2 1 F. Baltes, 5. K... 230619 3960994 0.99
4 4 Restlessand ... 3 2 1 F. Baltes, R.A.... 252051 4331779 0.99
5 5 Princess of th... 3 2 1 Deaffy & R.A. ... 375418 6260521 0.99
6 6 Put The Finge... 1 1 1 ANgUs Young,... 205662 6713451 0.99
7 7 let's GettUp 1 1 1 Angus Young,... 233926 7636561 0.99
8 8 Inject The Ve... 1 1 1 Angus Young,... 210834 6852860 0.99
9 9 Snowballed 1 1 1 Angus Young,... 203102 6559424 0.99
w10 Evil Walks 1 1 1 Angus Young,... 263497 8611245 0.99
Puc. 138

Bonpoc2.(kmﬂaﬁTeBHyTpeHHeecoeaHHeHHemﬁ»KﬂyTa6ﬂHuaMMalbumsLitracks
I{OTO6paSHTeHHBBaHHHaﬂb6OMOBI{HHBBaHHHTpeKOB]3eﬂHHONIHa60pep63yﬂbTaTOB

Pemenue:

SELECT
t.composer AS "Artist Name",
a.title AS "Album Title",
t.Name AS "Track Name"

FROM
albums a

INNER JOIN
tracks t

ON
a.AlbumId = t.AlbumId

Bomnpoc 3. Cozpaaiite TpeTbe BHyTpeHHee coelHeHne — ¢ TabJIuIell genres, KOTOPYIO
BBI HAIILIM, OTBevast Ha Bompoc 1. Briouwnre B Barm Habop pe3ysbraTos mose Name
13 9TOM TaOJIUIIBL.

Pemenue:

SELECT
g.name AS Genre,
t.composer AS "Artist Name",
a.title AS "Album Title",
t.Name AS "Track Name"
FROM
albums a
INNER JOIN
tracks t
ON
a.AlbumId = t.AlbumId
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INNER JOIN
genres g
ON
g.Genreld = t.Genreld

naBa 7. KoHTponbHble BONpoChl

Bomnpoc 1. CoznatiTe 0THOCTPOYHBII CITHCOK PACCHLITKY /171 BeeX KaneHToB n3 CIITA,
BKJIIOYas IOJIHbIe MMEHa, HallMCaHHble 3arJaBHBIMU OYKBaMU, U [IOJIHbIE ajpeca
C MISATU3HAYHBIMU ITOUYTOBBIMU UH/IEKCAMU, B CJIEYIONIEM (hopmaTe:

FRANK HARRIS 1600 Amphitheatre Parkway, Mountain View, CA 94043

Pemenue. B npusegentom soiie (popmate unst 1 (haMUIINS JOJKHBL OBITH HAIIICAHBL
B BEPXHEM PETUCTPE, II0ITOMY JIJIsI ITUX ABYX HOJIeH Mbl BOCIIOJIb3yeMcsl (DyHKIUei
UPPER(). Jluist 0ObeIMHEHNUST OCTAJIBHBIX TIOJIECH MCIOIb3yeM CUMBOI | |, 106aBJIss,
e HeoOXOMMO, IIPOOEJIbl 1 3alIsIThIE.

SELECT
UPPER(FirstName) || ' ' || UPPER(LastName) || ' '
|| Address [| *, ' [| city || *, * || state || *°
|| SUBSTR(PostalCode,1,5) AS [MailingAddress]

FROM
customers

WHERE
Country = 'USA'

MailingAddress

FRANK HARRIS 1600 Amphitheatre Parkway, Mountain View, CA 94043
JACK SMITH 1 Microsoft Way, Redmond, WA 98052

MICHELLE BROOKS 627 Broadway, New York, NY 10012

TIM GOYER 1 Infinite Loop, Cupertino, CA 95014

DAN MILLER 541 Del Medio Avenue, Mountain View, CA 94040

KATHY CHASE 801 W 4th Street, Reno, NV 89503

HEATHER LEACOCK 120 S Orange Ave, Orlando, FL 32801

JOHN GORDON 69 Salem Street, Boston, MA 2113

FRANK RALSTON 162 E Superior Street, Chicago, IL 60611

VICTOR STEVENS 319 N. Frances Street, Madison, W1 53703

g S|l N

g~ N

Puc. 139
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Bomnpoc 2. Kakossl cpeqnne ronosbie npojaaxku kiauenTam n3 CIIIA cornmacho nme-
IOIUMCS JAHHBIM 32 BCE TOJbL?

Pemenue. Ecim MBI TpocTO niiieM arperatayio (MYHKIWIO /71 OJTHON CTPAaHbBI, TO
MOKeM BBIOPATh CTPaHy, e ObLI BBICTABJEH CYET, M CPeHee 3HaYeHKe OT o0Ieil
CYMMBI, UCII0JIb3Ys ycI0BHe WHERE, 4TOOBI OFPAHUYUTH HAIIK PE3YJIbTaThl [J1sI OJHOI
crpanbr — CIITA.

SELECT
BillingCountry,
AVG(Total)
FROM
invoices
WHERE
BillingCountry = 'USA'

BillingCountry AVG(Total)

1 USA 5.7479121

Puc. 140

HANMOMWHAHUE

YT0ObI COKPaTUTL KONMYECTBO BO3BPALLL@EMbIX 3HAKOB MOCSIE 3aMATON, Mbl MOXEM
ncrnonszosats dyHkumo ROUND() BHe dyHkummn AVG().

Bonpoc 3. Kakos 001t 06beM 1pojiask KOMIIAHUN 3a BCe BPeMst?

Pemenne. I1ocKoJIbKY B JAaHHOM 3alIpoce 3aJaeTcs 00Iast CyMMa CYeTOB, YCIOBHIe
SELECT BBITJISIZTUT JIOBOJIBHO TIPOCTO:

SELECT
SUM(Total)

FROM
invoices

SUM(Total)

1 2328.6

Puc. 141
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Bonpoc 4. Kto BXoANT B 1eCATKY JyUIINX KJIMEHTOB C TOYKU 3PEHIST COBEPITEHHBIX
umu oKy1ok? ITodckaska: 4ToOBI OTBETUTH HA ATOT BOTIPOC, HEOOXOMMO UCIIOb-
30Barhb coeiunenune (Tasa 6).

Pemenne. 3HaueHue obuieil cymmbl HailieHo. Tenepb He0OX0AUMO OTOOPA3UTh
HEPBYIO AECATKY KIMEHTOB, IPUHOCSALIINX HAMOOJIbIIY 0 IPUOBLIb. [I0CKOIBKY MbI
UIIEM JaHHbIe U3 OQHON TabJIUIIBI, KOTOPbIE COOTBETCTBYIOT AAHHBIM M3 APYTOi
TaGJKIBI BO B3AUMHO OJHO3HAYHOM OTHOIIEHUH, Mbl HCIIOJIb3YEM BHYTPEHHEE
coeJ[uHeHue.

SELECT
SUM(Total)AS [Revenue Total],
c.FirstName,
c.LastName
FROM
invoices i
INNER JOIN
customers ¢
ON
i.CustomerId = c.CustomerId
GROUP BY c.CustomerId
ORDER BY SUM(Total) DESC

naBa 8. KoHTponbHbIe BoNpochl

Bomnpoc 1. CKoJIbKO CUETOB TIPEBBINIAET CPEIHIOID CYMMY CYETOB, BHICTABIEHHbBIX
B 2010 rony?

Pemenune. Yro6bl OTBETUTH HA 9TOT BOIPOC, HEOOXOAUMO PENIUTH JBE 3adauu.
Bo-miepBoIX, ciefyeT HallTH CPETHIOI0 CYMMY cueTa-(haKTyphl, CTeHEPUPOBAHHYIO
B 2010 roxy. Bo-BTOpbHIX, HEOOXOAUMO CPAaBHUTH 9TO 3HAYECHHUE C KayKABIM CUETOM
B Tabuiuie, 4TOOBI YBUAETD, CKOJBKO U3 HUX IIPEBBINIAET CPEAHIOI CTOMMOCTD CYeTa-
axrypsnr 3a 2010 roz.

Cravasra HamuIIeM CJaeyIonui moi3ampoc:

select
avg(total)
from
invoices
where
InvoiceDate between '2010-01-01' and '2010-12-31'
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B pesyJisrare BbIoJHEHKS JaHHOTO 3aIIpOCa Mbl 110JIy4nM cpejree snayerue $5,80.
Teneps HE0OXOANMO HAIIMCATH BHELTHUH 3aIIPOC AJIs1 BHIOOPA CYE€TOB, IIPEBBIIIAIOIINX
cpenuuii nokasarenb 3a 2010 ro.

SELECT
InvoiceDate,
Total
FROM
invoices
WHERE
Total >
(SELECT
avg(total)
from
invoices
where
InvoiceDate between '2010-01-01' and '2010-12-31")
ORDER BY
Total DESC
InvoiceDate Total
1 11/13/2013 0:00 25.86
2 8/5/2012 0:00 23.86
3 2/18/2010 0:00 21.86
4 4/28/2011 0:00 21.86
5 1/18/2010 0:00 18.86
6 5/29/2011 0:00 18.86
7 1/13/2010 0:00 1791
8 9/5/2012 0:00 16.86
9 10/6/2012 0:00 16.86
10 3/21/2010 0:00 15.86

Puc. 142

B pesyssraTe BoITTOTHEHUS JAaHHOTO 3a1tpoca roxydeHo 179 crpoxk.

NMPUMEYAHUE

Ecnv Bbi TpeboBanoch MosyumTh TONIbKO pakTUYECKOE KONIMYECTBO BO3BPALLEH-
HbIX CHETOB-GaKTyp, BO BHELLHEM 3aMpoce MOXHO Bbi1o Obl M3MeHuTs nose Total,
ykazas COUNT(Total).
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Bomnpoc 2. Kakue KireHTbl TIOJyYUIN 9TU CUeTa?

Pemenne. YToObl cB43aTh JaHHble O KJIWEHTaX U3 TabJUIbI customers ¢ Tabumiei
invoices, HEOOXOAMMO UCIIOIb30BATH IIOBTOPHOE 00berHe e, CaM BOIIPOC IIOApasy-
MEBaeT OTHO3HAUHYIO CBSI3b MKy TabJIiIell customers 1 Tabuieil invoices. Mt
yiKe BIOpa/I HHTEPECYIOLINE HAC CYETa, IOSTOMY TEIIePh HaM HEOOXOAUMO IOJIyYUTh
uHGOPMAIMIO 0 KIMEHTaX, KOTOPBIM ObLIM BbICTaBJIEHbI 9TH cuera. [Ipu perreHuu
JIAHHOTO BOITPOCA BOCITIOJIb3YEMCST BHYTPEHHUM COeIUHEHUEM. JTO PellleHHue 0YeHb
oxozke Ha peienue Borpoca 1. Bee, uto Mbl 106aBuIM, — 9TO Pases BHYTPEHHErO
COEMHEHMs], [I09TOMY Y HAC TAK/KEe UMEETCS JOCTYII K MMEeHaM KJIMEHTOB.

SELECT
i.InvoiceDate,
i.Total,
c.FirstName,
c.LastName

FROM
invoices i

INNER JOIN
customers ¢

ON
i.CustomerId = c.CustomerId

WHERE

Total >

(SELECT
avg(total)
from
invoices
where
InvoiceDate between '2010-01-01' and '2010-12-31")
ORDER BY
Total DESC

Bomnpoc 3. Cxompko kamenTos kuByT B CIIIA?

Pemenue. Mb1 MOKeM N3MEHUTH PelIeHNe BOTIPOCa 2, BKIIOUNB o1iepaTop AND B KOHET]
ycioBUs WHERE BHEIITHETO 3a1Ipoca.

SELECT
InvoiceDate,
Total,
BillingCountry

FROM
invoices

WHERE

Total >
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(SELECT
avg(total)
from
invoices
where
InvoiceDate between '2010-01-01' and '2010-12-31")
AND BillingCountry = 'USA’

ORDER BY
Total DESC
InvoiceDate Total BillingCountry

1 11/13/2013 0:00 | 25.86 USA
2 8/5/2012 0:00 23.86 USA
3 2/18/2010 0:00 21.86 USA
4 4/28/2011 0:00 21.86 USA
5 1/18/2010 0:00 18.86 USA
6 5/29/2011 0:00 18.86 USA
7 1/13/2010 0:00 1791 USA
8 9/5/2012 0:00 16.86 USA
9 10/6/2012 0:00 16.86 USA
10 3/21/2010 0:00 15.86 USA
Puc. 143

B pe3yabTaTe BBIITIOJIHEHUSA TaHHOTO 3allpoCa IOJIy4€HO 40 CTPOK.

NMPUMEYAHUE

Mpn HeOBXOAMMOCTY MOYYEHUSA TOYHOTO KOJTMYECTBA PE3YyJIbTaTOB MOXHO 1C-
nonb3osatb dyHkumo SUM().

naBa 9. KoHTponbHbIe BOoNpoChl

B nannom paszaeJie H€06XOLII/IMO Hpeo6pa3013aTb 3allpocC, B KOTOPOM CpaBHUBaECTCA
Cpe/lHAA CyMMa CYETOB 110 TOPOJY CO Cpe/ITHUM r106aIbHBIM TIOKa3aTeJieM, B Ipe/l-
CTaBJIEHHE.

SELECT
BillingCity,
AVG(Total) AS [City Average],



MMasa 9. KoHTpOsbHbIE BOMpoCh 203

(select
avg(total)
from
invoices) AS [Global Average]
FROM
invoices
GROUP BY
BillingCity
ORDER BY
BillingCity

Bomnpoc 1. 13 3anpoca SELECT Bo3bMUTe BHYTPEHHUH 3a1IPOC U CO3/1aiiTe U3 HETO
npezcrasienne. Coxpanure ero ¢ nmeHeM V_GlobalAverage.

Eciv BbI BBIIOJIHSAJIN TIPUMEPDI U3 IJIaBbI, BO3MOYKHO, BBI y3Ke COXPaHUJIN (DYHKITHIO,
PACCYUTHIBAIOIIYIO Cpe/iHEe 3HAUEHNUE, B KAUECTBE TIPE/ICTABIECHUS. YOEIUTeCh, 4TO
HOBOMY IIP€/ICTaBJIEHUIO IIPUCBOEHO HOBOE MMSI.

Pemenne. Bo BHyTpeHHEM 3a11poce B MEPBYIO CTPOKY 00ABUM CHHTAKCHUC TIPE]-
CTaBJIEHUS.

CREATE VIEW V_GlobalAverage AS
select

avg(total)
from

invoices AS [Global Average]

Bomnpoc 2. YianmuTe noazanpoc u3 npuBeleHHOTo BbIIIe KOja U 3AMEHUTE er0 BHOBb
CO3/IaHHbBIM IIpejcTaBaeHreM V_GlobalAverage

Pemenmne. [Ipy ncrosnb3oBanny npecTaBiaeHns B yCI0BUN SELECT MBI HCITOTb3yeM
CHUMBOJI *.

SELECT
BillingCity,
AVG(Total) AS [City Average],
(select
¥
from
V_GlobalAverage) AS [Global Average]
FROM
invoices
GROUP BY
BillingCity
ORDER BY
BillingCity
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Bonpoc 3. Coxpanure 3TOT HOBBII 3alIPOC KaK IPeJCTaBlIeHne ¢ uMmeHem V_Ci-
tyAvgVsGlobalAvg.

Pemenne. Konupyem Ko 13 Bonpoca 2 1 B BEPXHIOK 4acTh 3alpoca 100aBiseM
orepaTop CREATE VIEW.

CREATE VIEW V_CityAvgVsGlobalAvg AS
SELECT

BillingCity,

AVG(Total) AS [City Average],

(select
*

from
V_GlobalAverage) AS [Global Average]
FROM
invoices
GROUP BY
BillingCity
ORDER BY
BillingCity

Bomnpoc 4. Ynanure npejcrasienue V_GlobalAverage. Kak Oymer paborarb
V_CityAvgVsGlobalAvg?

Pemenne. YToOb! yaaanTh Hallle MPEACTABIECHNE, BOCTIOIb3YEMCS YCIOBHEM DROP
VIEW. Kpome Toro, Ha Bkiagke Database Structure (CtpykTypa 6asbl JaHHBIX)
B DB Browser Mbl MOJKeM IEIKHYTh MPABOII KHOMKON MBIIIH 110 TIPEACTABIEHUIO
U YIAJTATD €ro.

DROP VIEW V_GlobalAverage

Tenepk, 4TOOBI YBUIETD, KaK 9TO MOBJIUSAET Ha HAIIHU TIPEAbILYIINE ONIEPATOPhI, He-
00X0MMO Harmucath ycaoBue SELECT st BBIOOpa BUPTYaJIbHOU TabJIHIIbL.

V_CityAvgVsGlobalAvg
SELECT

*

FROM
V_CityAvgVsGlobalAvg

B pesyJibraTe MblI TOJIyYrM cIeytoliee coobinenne 00 ommoke:
no such table: main.V_GlobalAverage:

(Tabmuia He cyiiectByeT: main.V_GlobalAverage:)
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naBa 10. KoHTponbHble Bonpoch!

Bomnpoc 1. B tabauiry customers j06aBbTe HOBYIO 3aliCh.

Pemenue. Crauasia He0OX0AUMO 06ABUTH HOBYIO 3alMCh B TabJMILy customers.
Kruent moxeT cyiectBoBarh caMm 110 cebe, He Gyaydr YIOMSHYTBIM B KaKOii-11u60
JPyroii Tabsmiie (ec/iu OH ellle He COBEPIIIII MOKYIIKY ). [lJis Hayaia BCTaBbre 3aIiCh
B TabJmily customers.

INSERT INTO

customers

VALUES ('60', 'New', 'Customer', '', '123 Day Street', 'New York',
'NY', 'USA', '11201', '(347) 525-8688', '', 'nc@gmail.com', '1');

NMPUMEYAHUE

HekoTopble nonsi octaBMM NyCTbiMU, MOCTAaBUB PALOM 4BE OANHAPHbIE KaBblYKU.
3anycTuM 3anpoc Ha BbINOSHEHWE W NPOaHaNn3Mpyem pesysbTaThbl.

SELECT

*

FROM
customers
WHERE
FirstName = 'New'

NMPUMEYAHUE

Ecnn ANA HOBOTO KJIMEHTa Bbl NCNOJIb30BaJIN Apyroe M4, UaMeHNTe 3TO 3Ha4e-
HWe B 3anpoce COOTBETCTBYHOLLNM o6|oa30|v|.

Customerld | FirstName | LastName | Company | Address City | State [ Country | PostalCode Phone Fax Email Supportld

1160 New Customer 123 Day Street | New York [ NY | USA 11201 (347)525-8688 nc@gmail.com

Puc. 144

Bomnpoc 2. Cozpaiite cuer st 3TOTO KIMEHTA.

Pemenne. YtoObl co3/aTh 3aMCh CUETa JJIS HAIIETO HOBOTO KJIMEHTa, HaM HeoO-
XOJIMMO 06paTUTh 0co60e BHUMAHHUe Ha MoJIst B Tabiiile invoices, KOTOpbIE COOT-
BETCTBYIOT Tabuvie customers. HampuMep, B HAIMX CYeTaxX UCTIOIB3YETCS TOT JKe
azipec, KOTOpbIil oTobpaskaeTcst B Tabmile customers.
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INSERT INTO

invoices

VALUES ('413', '60', '2019-10-04 00:00:00', '123 Day Street', 'New
York', 'NY', 'USA', '10201', '50.00')

Bonpoc 3. Yaanure atoro kivenTa u3 6asbl JaHHbBIX.

Pemenue. Kak Mbl ynomunanu B riase 10, pekoMeHyeTcs TpocMOTPeTh JaHHbIe,
KOTOpPbIE HEOOXOAUMO YIaINTh, B aTOM cilydae jlaHHbIe, KOTOPbIE MbI YAJISIEM, CO-
JEPIKATCS B IBYX TAOJIHIAX, TOITOMY JIJIsI TPOCMOTPA BCEX HEOOXOIMMBIX HAM JIAHHBIX
MbI BOCIIOJIb3yeMcs ycaoBrueM INNER JOIN.

SELECT
c.FirstName,
c.LastName,
i.Total,
i.Invoiceld
FROM
invoices i
INNER JOIN
customers ¢
ON i.CustomerId = c.CustomerlId
WHERE c.CustomerId = 60

Ténepb,KorﬂamﬁﬂnoaTBepaHﬂHaaHHngMLIMOM«»JHCHOﬂbsoBaTbonepaTopDELETE

DELETE FROM
invoices

WHERE CustomerId = 60
DELETE FROM

customers
WHERE CustomerId = 60
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Cnucok knouesbix cnos SQL
no rnasam

'maBa 4. KnioyeBble cnoBa

SELECT, AS, FROM, ORDERBY, ASC, DESC, LIMIT

/*

MHOTrOCTpOYHble KOMMEHTapWu HaYMHAWTCSA C coyYeTaHua cumBonoB /*

M 3aKkaHuuBawWTCA cuMBOnamu */. Kak npaBuio, 670K KOMMEHTapueB COOTBETCTBYeT
cnepytouemy dopmaTy:

CREATED BY: <OWO>
CREATED ON: <paTa>

DESCRIPTION: <KpaTKoe onucaHwe, 4TO AenaeT 3anpoc>
*/

-- B paHHOM npumepe UCMNONbL3YHWTCA OAHOCTPOYHbIE KOMMEHTapuu:

SELECT -- YkasbiBaeT, Kakue AaHHble uau nona OyayT nonydeHbsl M3 6a3bl AaHHbIX
FirstName AS 'First Name', - Wmsa nons
LastName AS [Last Name], - C nomouwbk Kkjw4eBOoro cnosa AS MOXHO
nepevmMeHoBaTb none
Company AS Co - MNceBAOHUM, COCTOAWMA W3 OAHOTO C/0Ba, KOTOpPbIA HeET
Heob6X0AMMOCTM 3ak/4aTb B OAWHAPHbIE KaBblYKWM WAU CKOBKM

FROM -- YkasbiBaeT, Kakue Tabnuupl copepxuT 6a3a AaHHbIX
customers - Ccbiika Ha Tabauuy customers

ORDER BY -- Yka3sbiBaeT NopAAOK COPTUMPOBKM 3anucer Mo OnpepesieHHOMY MOK;
no ymonyaHuiw 6yneT onpeneneHa COpTUPOBKA B nopaake Bo3pacTaHus (A - Z)
FirstName DESC - copTupoBka B nopsagke y6biBaHus (Z - A)

LIMIT -- 3ajaeT orpaHuyeHuMe Ha KOJIMYECTBO 3anucei, BblbUpaembix M3 6asbl AaHHbIX
10; - Touky C 3anAaTol ykasbiBaTb Heobs3aTesNbHO
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'naBa 5. KnioueBble cnoBa

WHERE, CASE, WHEN, THEN, ELSE, END AS, DATE()

NPUMEYAHUE
Onepatopsbl B SQL ncnoneaytotes B ycnosusx SQL.

TUNbl ONEPATOPOB

JIOTMYECKUE APUDOMETUYECKUE

OFEPATOPbI CPABHEHWS OMEPATOPbI OlEPATOPbDI
= PaBHo BETWEEN (Mexay) + CnoxeHune

B IN (B) - Bbiyntanune
> Bonblue, yem LIKE (Kak)
< MeHbLie, yem AND (M) / Henenne
>= BosbLUe UK PaBHO OR (Mnwu) * YMHOXeHne

O,

<= MeHbLue unn pasHo % OcTaTok OT feneHus
<> He paBHO

Puc. 145

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total

FROM
invoices

WHERE

Total = 1.98 -- Bo3BpawaeT Tonbko 3anucu, rae Total = 1.98

ORDER BY
InvoiceDate

CASE - MepebupaeT ycnosua v BO3BpallaeT 3Ha4yeHWe, KOrfa BbIMOJHAETCA NepsBoe yCaoBue
WHEN -- Wcnonb3yeTcA AnA yKa3aHUA YC/IOBUA
THEN -- Wcnonb3yeTtca nocne onepatopa WHEN
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ELSE -- Wcnonb3yeTca, eCc/nu yc/loBUE He BbiNOSHEHO B ycnoBuAax WHEN/THEN
END AS -- CospaeTca HoBoe none

SELECT
InvoiceDate,
BillingAddress,
BillingCity,
Total,
CASE -- Co3paeTcAa 4yeTblpe YC/IOBUA ANA OTOOpaXeHUA pasfiMyHbIX LEHOBbIX AMana3oHOB
WHEN TOTAL < 2.00 THEN 'Baseline Purchase' - Ycnoewe 1
WHEN TOTAL BETWEEN 2.00 AND 6.99 THEN 'Low Purchase’
WHEN TOTAL BETWEEN 7.00 AND 15.00 THEN 'Target Purchase'
ELSE 'Top Performers' -- KnwdyeBoe cnoBo ELSE ykasbiBaeT Apyrue umelwuecs yCaoBUA
END AS PurchaseType
FROM
invoices
ORDER BY
BillingCity

NMPUMEYAHUE

[na ynobcTea nevyatu B npefbigywieM nprMepe OgHOCTPOYHbIE KOMMEHTa-
pumn cokpalyerbl. OfHOCTPOUYHbIE KOMMEHTAPUN BCETAA AOJIXKHbLI HAXOLNTLCA
B OfHOW cTpoke B bpaysepe SQL, nHaue oHW ByayT oWIMBOYHO NPUHATLI 33 KOA,
1 BO3HMKHET oLumnbka.

InvoiceDate BillingAddress BillingCity Total PurchaseType
1 2009-05-10 00:00:00 Lijnbaansgracht 120bg Amsterdam 891 Target Purchase
2 2010-12-15 00:00:00 Lijnbaansgracht 120bg Amsterdam 198 Baseline Purchase
3 2011-03-19 00:00:00 Lijnbaansgracht 120bg Amsterdam 396 Low Purchase
7 2010-03-21 00:00:00 162 E Superior Street Chicago 15.86 Top Performers
Puc. 146
NMPUMEYAHUE

DATE() — nepBas paccMmoTpeHrHas B kHure ¢dyHkuma. OHa npencrasneHa paHee
LPYruX, 4TODbI €€ MOXHO BbISI0 MCMOJIb30BaTh C KJIIOYEBbIMM C/IOBaMu B rnase 5.
Opyrve dyHKLUMKN paccMoTpeHbl B rnase 7.
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/*
C nomouwbl ¢yHKUMM DATE() MOXHO yAanuTb Nyl WHPOPMaLMK O BpPEMEHHOM
KoAe W3 faHHbIX, XpaHAawuxcAa kak Tun DATETIME.

*/
SELECT
InvoiceDate,
DATE(InvoiceDate) AS [Results of DATE Function]
FROM
invoices
ORDER BY
InvoiceDate
InvoiceDate Results of DATE Function
1 2009-01-01 00:00:00 2009-01-01
2 2009-01-02 00:00:00 2009-01-02
3 2009-01-03 00:00:00 2009-01-03
4 2009-01-06 00:00:00 2009-01-06
5 2009-01-11 00:00:00 2009-01-1
Puc. 147

naBa 6. KnioueBble cnoBa

INNER JOIN, ON, LEFT OUTER JOIN, RIGHT OUTER JOIN, IS, NOT

NMPUMEYAHUE

Onepatop RIGHT JOIN He nognepxunsaetcs B SQLite, Ho nogaepxuBaeTcs
B Apyrux peanusaunsx CYB[.

BHYTPEHHEE COE/IMHEHUE

SELECT
i.InvoiceId, -- YKkasbiBaeT CCbiIKy Ha nose B Tabnuue
.Customerld,
.Name,
.Address,
.InvoiceDate,
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i.BillingAddress,
i.Total
FROM
invoices AS i
INNER JOIN
customers AS c
ON i.CustomerId = c.CustomerId

JIEBOE BHEIIHEE COE/IMHEHUE

SELECT

i.Invoiceld,
.CustomerId,
.Name,
.Address,
.InvoiceDate,
.BillingAddress,
.Total

HH H O OO0

FROM
invoices AS i
LEFT OUTER JOIN
customers AS c
ON
i.CustomerId = c.CustomerId

ITPABOE BHEHIIHEE COEIMHEHUE (HE IIOA/IEP;KBAETCS B SQLITE)

SELECT

i.Invoiceld,
.CustomerlId,
.Name,
.Address,
.InvoiceDate,
.BillingAddress,
.Total

HeHHeA 0N

FROM
invoices AS i

RIGHT OUTER JOIN -- MeHAeT MecTamu Tabauubl
customers AS c

ON i.CustomerId = c.CustomerId

SELECT
ar.ArtistId AS [ArtistId From Artists Table],
al.ArtistId AS [ArtistId From Albums Table],
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ar.Name AS [Artist Name],
al.Title AS [Album]
FROM
artists AS ar
LEFT OUTER JOIN
albums AS al
ON
ar.ArtistId = al.ArtistId
WHERE
al.ArtistId IS NULL - MoxHO Takxe ucnonb3oBaTb IS NOT

'naBa 7. KnioueBble cnoBa

GROUP BY, HAVING

TUMNbI PYHKLUUN

CTPOKOBbIE ®YHKLUN OATbI ATPErATHBIE
PYHKLUN N BPEMEHU DYHKUUN
INSTR() DATE() AVG()
LENGTH() DATETIME() COUNT ()
LOWER() JULTIANDAY () MAX()
LTRIM() STRFTIME() MIN()
REPLACE() TIME() SUM()
RTRIM() "NOW'
SUBSTR()
TRIM() <€— || (onepaTop KoHKaTeHaLuu)
UPPER()
BcnomorarenbHasa ¢pyHkumsa: Round()
Puc. 148
MPUMEYAHUE

SQLite pacnosHaeT ropasno bosblue GyHKLMIA, Yem BKITIOYEHO B 3Ty rnasy. bonee
noapobHyto nHGOpMaLmMIo Bbl MOXeTe HallTu Ha canTte https://www.sqlite.org/
lang_corefunc.html.
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'maBa 8. KnioueBble cnoBa

DISTINCT

basossrit mogsampoc:

1 SELECT ]

2 InvoiceDate,

3 BillingAddress,

. BillingCity, | — BHELUHWUWA 3ANPOC
5 Total

3 FROM

7 invoices

8 WHERE Total < —

9 (select
- avg(Total) — BHYTpeHHMI 3anpoc
11 from
12 invoices) ——
B 0= BY BHELLIHWI 3AMNP
14 Total DESC :}_ 3 oc
15

Puc. 149
Trackld

V| lo|w|lo|lo|sr|lw]| M| —
|lo|on|uo|]|w]| N —

o

o

12

1984 cTpokm nonyyeHo
3allmc

Puc. 150
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YcnoBue DISTINCT:

SELECT

DISTINCT TrackId
FROM

invoice_items
ORDER BY

TrackId

'naBa 9. KnioueBble cnoBa

CREATE VIEW, DROP VIEW

CREATE VIEW V_ViewName AS [Alias Name]

DROP VIEW V_ViewName

naBa 10. KnioueBblie cnoBa

INSERT INTO, UPDATE, SET, DELETE

BHUMAHUE

A3bik ynpasneHus gavHsimu (DML) nozsonsaeT nameHsTs 6asy gaHHbix. C aTumum
KOMaHZaMM JyyLle NonpakTUKOBaTLCS B «MECOYHMLEY, HanpumMep Ha y4ebHom
6aze paHHbix. VicnonbsosaHne DML B paboueit 6ase ¢ peasbHbIMU AaHHbBIMM
MOXET NPMBECTUN K GaTasibHbIM NOCIEACTBUSAM.

INSERT INTO
artists (Name)
VALUES ('Bob Marley')

UPDATE
employees
SET PostalCode = '11202°'
WHERE
EmployeeId

0]
O

DELETE FROM
employees

WHERE
EmployeeId

I
O



06 aBTope

YOJITEP IINJIAC (WALTER SHIELDS)

Yourrep ITusc paboraer ¢ SQL 1 Gazamu TaHHBIX yiKe GoJiee
BOCEMHA/IIATH JIET, COTPYTHUYASE C TAKUMU OPraHU3alusIMH,
kax Target Corporation, NYC Transit Authority u NYC
Administration for Children's Services. On nomoraer um
UCII0JIb30BaTh M MOHUMATh CBOM JaHHBIE ¢ MOMOIIbI0 SQL.

Yourrep Hayasn o6yuaTh cTyeHTOB B Kade B Tpaiibeke B Hbio-
Mopke, r7e y Hero He GBIIO HIUEr0, KpOMe HOYTOYKA, «Ha-
6urtoro» yuebusivmu MaTepragamu mo SQL. C Tex mop ero HaACTaBHUYECTBO TIpe-
Bparuiock B busHec — kommanuio SQL Training Wheels. Korza Yoarep ve o6ydaer
CTY/IEHTOB, OH paboTtaet Haj poekToM Datadecided B kommanuu Tableau (paspa6or-
YUK OTHOMMEHHOTO TIPOTPAMMHOTO 0O€CTIEUeH ST [T MHTEPAKTUBHON BU3YATN3aTIH I
MaHHBIX 1 OM3HEC-aHATUTUKN).




noccapuu

ArperatHast pyHKIMS

ODyHKIUsA, TpeIHa3HAUYEeHHAS JJI [TOJTYIeHNUs eMHCTBEHHOTO pe3yJsbraTa Ha
OCHOBE COZIEPKUMOTO MOJIst. ArperaTHble (YHKIINYU MOTYT BO3BPAIIATh CYMMY,
MUHIMAaJIbHOE ¥ MAaKCUMATbHOE 3HAYEeHUE, KOJTIMYECTBO WU JPYTHe MaTeMaTH-
yeckue (PYHKIUMN.

AnmunucTpaTop 6asbl JaHHBIX

Crenuanucr 1o 6a3aM JaHHBIX, OTBETCTBEHHBIN 32 00C/ 1y K1BaHKe, GE30IIACHOCTh
U L[EJIOCTHOCTD Oa3bl JaHHbBIX. B ero 00s13aHHOCTH BXOUT PEIlaTh, KTO U K KAKKM
yacTsM 6a3bl IaHHbIX TOJYYUT JOCTYII, M HA3HAYATH CIEI[UAINCTa, OTBETCTBEHHOTO
3a peflakTpoBaHue 6as3bl JAHHBIX.

ApryMeHTbI

[Tapamerpsl GyHKIUHT, KOTOPbIE, KaK IPABKJIO, 3aK/II0YEHbI B KPYTJIble CKOOKH ()
1 Pas3fiesieHbl 3aTOM.

Apudmernyeckuii oneparop

KmoueBoe ciioBo SQL, ncnosb3yemoe /i BBITIOJTHEHUS OCHOBHBIX apudmern-
JecKUX omepanuii (cIoxkeHNe, BRIUUTAHNE, YMHOKEHNE, /leJIeHre, OCTAaTOK OT
METEHNsT ), KOTOPOE OOBITHO MCTIOMB3YETCST BHYTPH YCIOBHUST WHERE.

ATpubyT

EH.Ie OJWH BapUaHT IIPEACTaBJIECHUA ITI0JIA.

ba3sa naunpix

Ha6op naHHBIX, YIOPSII0YEHHbII /151 06JIerYeHUsT 1 CKOPOCTH MTOUCKA U U3BJIe-
YEHUSI C TIOMOIBI0 KOMITBIOTEPHBIX TEXHOJIOTHIA.

Bpayzep SQL

ITporpamMMuBIil MHTEPGENHC CUCTEMBI YIIPaBJEHUS PEISIIMOHHBIMU GazaMu
JQHHBIX, [I03BOJISIOLINI KOHEYHOMY II0JIb30BATEJIIO IPOCMATPUBATh Oa3bl JaH-
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HBIX U BBIIIOJHATH 3AMPOCHI C UCIIOJb30BAHUEM S3bIKA CTPYKTYPUPOBAHHDIX
3aITPOCOB.

Juarpamma «cymuocts — cBa3b» (ERD)

Cxema 6a3bl JaHHBIX, [IPEICTABJIAIONAA B3aUMOCBA3U MEKLY TabauIaMu, HaIpu-
Mep CBS3b MEKIY MEPBUYHBIM KJIIOUOM B OJTHOU Tabauie u COOTBETCTBYIOUUMU
€My BHEITHUMU KJUaM¥ B APyrux tabsuiax. ER-auarpaMmy Takke MOKHO
Ha3BaTh CXEMOI.

Buemnni K04

CroJbert B Tabauiie, KOTOPDIiA SIBJISIETCSI TIEPBUYHBIM KJIFOYOM B JIPYTOil TabuIle.

JlanHbie

Wudbopmariust, KoTopast MOKeT OBITh 3aTTcaHa 1 COXpaHena B 6ase TaHHbIX.

3anuch

OuH 1101HBIH HAOOP MHGOPMAIN, COCTOSIIUI 13 OJHON CTPOKK 1 KaK MUHUMYM
OJTHOTO CTOJIOIIA.

3anpoc

3armpoc, BHITOJTHEHHBIN HA S3bIKE CTPYKTYPUPOBAHHBIX 3aIIPOCOB, BBEICHHBIN
B 6paysep SQL ¢ 3anpocom onpejieJieHHOro Habopa HHGOPMAIHH.

NzosmpoBanHas nporpaMMHas cpena (<mecoyHuIa s )

Cpena 6a3bl TaHHDLIX, M30IUPOBAHHAS OT JIOOBIX IEHCTBYIONIIX CEPBEPOB MK
Ba)KHBIX JIAHHBIX, YTOOBI KOJ MOKHO OBLJIO MIPOTECTUPOBATH MU MOMPAKTHKO-
BaTbCSI B €r0 TIPUMEHEHWH.

KioueBoe ciioBo

CriertmasibHOE 3ape3epBUPOBAHHOE CI0BO B SQL, BEITIOMHSIOMIEE OTIPE/IeTIEHHY IO
(hyHKIMIO B omeparope Uin 3ampoce. SELECT — Haunbosiee pacmpocTpaHeHHOe
kiroueBoe csioBo SQL.

Jlornueckue onepaTopbl

KimoueBoe ciioBo SQL, vicmioib3yeMoe /1715t BBIOJTHEH ST YCJIOBHOTO BHIGOpA JTaH-
HBIX, KOTOPbIE OTBEYAIOT OTIPeeJIEHHBIM KPUTEPUIM; KaK MPABUJIO, HAXOAUTCS
B ycsoBun WHERE. Harpumep, BETWEEN, IN, LIKE, AND u OR.
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Meranaunabie

JlaHHbIE O CTPYKTYPE IAHHBIX B 6a3e TaHHbIX.

Ha6op pe3yabraTtoB

BoIxouble nm pe3yabTUpYIONMe JaHHbIe YCIEeNTHO BBITOJTHEHHOTO 3a1Ipoca,
00BIYHO TIPe/ICTaBIEHHbIE B BH/E 3aliceil 13 6a3bl JaHHbBIX.

Hopmanuzanus

MeTOI[, I/ICHOJII)SyeMHﬁ IIpr CO3aHnN 6a3 JIQHHBIX /I YMEHbIIIEHNA KOJIMYEeCTBa
M30BITOYHDIX CTOJI6L[OB 1, TAKNM o6pa30M, YMEHbIIEHNA KaK pasMepa 6asbl JlaH-
HBIX, TaK 1 BPEMCHH, H606XOJII/IMOI‘O JJIA BBITIOJIHEHUA 3aIlTPOCOB.

Omneparop (operator)

CriertnasibHoOe KJTi0ueBoe cioBo SQL, kak mpaBuIIo, MCIOJIb3yeMOe B COUETAHUN
¢ cytecTByomuM yeaosueMm SQL, Hapumep yciaoBueM WHERE. B SQL cyme-
CTBYIOT CJIEYIOIN[€e TUIIBI OIePATOPOB: OTIEPATOPbI CPABHEHUS, JIOTHUYECKHE
u apudMeTUIecKIe OTlepaToPBL.

Omneparop (statement)

JIi06011 JonmycTuMbLi (hparMenT Kozia, KOTOPbIi MosKeT ObiTh Boionen PCYB/I.

Onepatop cpaBHeHUA

Kiouesoe ciioo SQL, ucnosib3yemoe st cpaBHenns 3HadeHuil. OObIUHO Kc-
OJIb3YETCs B YCJIOBUY WHERE.

Hanpumep, = (paBuo), > (6oublie), < (Menbiie), >= (60Jblie WK PaBHO), <=
(MeHbIIle UJIW PABHO), <> (HE PaBHO).

Ilanens 3anpocoB

Yacrb 6paysepa SQL, 1103BoJISIONIAs [10J1b30BATE/IO0 BBOAUTH SQL-3aIIPOCHL

ITanesnb pe3yabTaToB

Yacrb 6paysepa SQL, B KoTopoii oToOpazkaeTcs HabOp pe3y IbraToB WK JaHHbIE,
BO3BpallEHHbIE 13 3aIIPOCa.

IHaneas cooOueHuii

Yactps 6paysepa SQL, B K0OTOPOil 0TOOPAKAIOTCS COOOIIEHUST O TTOJTYIEHHBIX
PEe3yJIBTaTax BBITIOJHEHHBIX 3AITPOCOB.
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IlepBuyHbIii KIIOY

Crouberr, neficTBYOIIMIT KaK YHUKAJIbHBIH UACHTH(HUKATOP IS KOHKPETHON
3amicy B TabJIuIIE.

IToxe

ITpocTpaHcTBO, BbIZEJECHHOE JJIsi OIPEIEJEHHOT0 THIIAa JaHHbIX. [Toje MoxkeT
OTHOCUTBCH K OJTHOMY KOHKPETHOMY 9JIEMEHTY B 3allUCH UJIK KO BCEMY CTOJIOLLY.
VHor1a ero Ha3bIBAIOT CTOJIOLOM UK aTPUOYTOM.

IlceBponum

3amermaonee UMs Uit cTos01a 6asbl JAHHBIX, ONPEIETeHHOE M0JIb30BaTeIeM
B oniepatope AS. IIceBIOHNMBI UCITONb3YIOTCS [JIs1 TIPEAOCTABICHNS TAOIUTIE UITH
cToOIy TabJIMIIbI BDEMEHHOTO UMEHH.,

Pensiuponnas 6a3a JaHHbBIX

Jluzaiin 6a3bl JaHHBIX, B KOTOPOM UCIIOJIb3YeTCs HECKOJIBKO TaOJINIL, CBI3aHHBIX
JIPYT C IPYTOM C TTOMOIIIBIO TI0JIeH TIEPBUYHOTO U BHEITHETO KJITOUei.

PensmuonHas cucrema YIpaBJI€HUs 6asoi JaHHbIX

HpOI‘paMMHbIﬁ ITaKeT, HOSBO]IHIOHII/II;,I ITOJIb30BaTEJII0 CO3/JaBaTh, PEAAKTHUPOBATH
1 BBIIIOJIHATD SQL-sanpocm K peIAIMOHHbIM 6azam JIAaHHDbIX.

PCYB]I

Pessiionnas cucremMa yrpasieHust Ga3aMiu JJAHHBIX.

YcaoBue

[Moppaznen muctpykimu SQL, KOTOPBIT HAUMHAETCS € KJIIOYEBOTO CJI0BA M MOXKET
BKJIIOYATH JOTIOJTHUTEIbHbIE TTAPDAMETPHI U OTIEPATOPHI.

CuHrakcuc

ITpaBuIbHOE NCTIOJIB30BAHKE KITIOUEBBIX CJIOB, IOPSIOK U CTPYKTYPA OMEPATOPOB
SQL, uto6s1 6paysep SQL npaBuIbHO KMHTEPIPETUPOBAJ PE3YIBTUPYIOINIA 3a-
poc.

Cunrakcuyeckas oummoKa

Coobenue 06 omubke, cozgannoe 6paysepom SQL u3-3a HEKOPPEKTHOTO 3a-
npoca.
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Coraamenue o KOAUpOBaHUHA

Ha60p PYKOBOJAIMNX ITIPUHITUITIOB, CTAaHAAPTOB U METO/10B, NCITIOJIb3YEMbIX B 60J1b-
HIMHCTBE A3bIKOB IIPOrpaMMUPOBaHUA JIJIS1 obecreyenus 4ynuTabeIbHOCTU KO/la
APYT'UMU 3aMHTEPECOBAaHHBIMU CTOPOHaAMMW KOMITaHWUH.

CocraBHOIi K104

[TepBUYHBII K04, COCTOSIINI U3 ABYX WK GoJIee ToJIed, 00beIMHEHHBIX TAKUM
06pa3oM, 4ToObI 06Pa30BATh YHUKAIBHBIH HAECHTUDUKATOP.

Croubern

E1te ogun BapuanT mpeicTaBaeHUs MO,

Crpoka

Emte ogun BapuaHT peicTaBIeHUS 3AITUCH.

CTpOKOBBIii THII JAHHBIX

TexcTroBble faHHbIe, XpaHAIINeCS B TEKCTOBOM TUIIE JaHHBIX, TAKOM KaK NVARCHAR.

Cxema

Onucanue B3aMMOCBSI3U Mexy TabauiaMu 6a3bl JAHHBIX ¥ UX TIEPBUYHBIMU
U BHEHIHUMU KJIIOYaMU, KOTOPas MOKeT ObITh IIOKa3aHa BU3YaJIbHO C IOMOLIbIO
ER-guarpammer.

Tabauua

VHMKaIbHBII HAOOP 3aIMceil, COCTOSAIIMIA U3 CTPOK U CTOJIOIOB.

Tun xanubIx

ATpubyT 1O, YKA3bIBAIOIIHI, KAKOW THII JAHHBIX MOJKET COJIEPIKATD ITO TI0JIE.
Hampumep, 4ncoBbIe 1 TEKCTOBBIE aHHBIE.

DyHKMs

CHeLII/IaJIbHOG KJII049€BO€ CJIOBO SQL, KOTOPOE IPMHUMAET OITPEICJICHHDBIC ITapaMe-
TPbI, Ha3bIBA€MbI€ aPT'yMEHTAMMU, BBITTOJIHAET OII€PAIINIO (HaHpI/IMep, BbIYHCJIEHNE
M n3MEHEHHNE /ITaHHBIX B HOJIG) 1 BO3Bpallla€T pe3yJabTaT ATOM orepanmn B BU/1€
3HaYCHMA.

IlemouncaeHHbIH TUI JAHHBIX

Tun gaHHbIX, IPEACTABJISIONI COO0I 1es0e (HEeAECATUIHOE ) YHCIIO.
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A3bik ynpasienust (ManunmyaupoBanus) nanubivu (DML)

HOI[MHO)KBCTBO KJIIOYEBbLIX CJIOB SQL, KOTOPbIE UCIIOb3YIOTCA 1JI51 lIO6aB]I€‘HI/IH,
yYaajneHnuda 1 U3BMEHEHU /TaHHbIX B Gasze JaHHbIX. I‘I.’:).HpI/IMep7 INSERT, UPDATE
n DELETE.

Boolean

Tun gaHHbIX, Bo3Bpalnalonuil 3uavenne true (ncruna) i false (710xs).

DB Browser
bpaysep SQL, ucnosnszyiomuit CYB/l SQLite.

SQL

SI3BIK CTPYKTYpPUPOBaHHbIX 3a1IpocoB. CTaHAapTU3UPOBAHHBIN HAOOP KIIIOYEBbIX
CJIOB, CIIENUANBHO pa3paOOTAaHHbII /I CO3AAHM, YIPABIEHUI U KOHTPOJI Pe-
JIAMOHHBIX 023 TaHHBIX.

SQLite

Konkpernas peanuzanus SQL, Takke HazbiBaeMasl PeJISIIIMOHHON CUCTEMOT
VIIpaBJIeHUsT 0a3aM¥ TAHHBIX.
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