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OT usparenbcTBa

Oma3sbiebl U noXkenaHus

MpI Bcerza pazbl OT3bIBaM HalllMX yMTaTenei. PacCka>kute HaM, 4YTO Bbl lymaeTe
00 3TOJi KHMUTE — UTO MOHPABUIOCH UJIM, MOKET ObITh, HE TOHPABUIOCh. OT3BIBbI
BayKHBI JIJISI HAC, YTOOBI BBIITYCKATh KHUTYM, KOTOPbIE OYIYT MIJIsI BAC MaKCHMMaabHO
TOJIe3HBI.

Bbl MOXeTe HammcaTh OT3bIB Ha Hallem caiTe www.dmkpress.com, 3aias Ha
CTpPaHUIY KHUTU M OCTaBUB KOMMeHTapuit B paspeiie «OT3bIBbl U pPeIeH3UN».
Tak>ke MOKHO ITOC/IaTh MMChbMO [JIABHOMY peakTopy 1o aapecy dmkpress@gmail.
com; IIpM 3TOM YKa’>KUTe Ha3BaHMe KHUTY B TeMe ITMCbMa.

Ecu BBI IBISIETECH SKCITIEPTOM B KaKOii-71160 06/1acT ¥ 3aMHTEpECOBAHBI B Ha-
MMCaHUM HOBOJ KHUIM, 3aIlOJHMTe (OpMy Ha HalleM caiiTe mo ampecy http://
dmkpress.com/authors/publish_book/ miu HanuiuuTe B U3AATENbCTBO 10 afpecy
dmkpress@gmail.com.

CkauyueaHue ucxo0H020 Koda npumMepos

Ckauarsb (aiiyibl C IOMOJHUTEIBHOM MH(pOPMaL e Ajisi KHUT u3maTtenbcTBa «JMK
IIpecc» MmoxkHO Ha cariTe www.dmkpress.com Ha CTpaHUIle C OIIMCaHeM COOTBET-
CTBYIOLIEV KHUTK.

Cnucok oneyamok

XOTS1 Mbl TIPUHSIIM BCE BO3MOXKHBIE MepbI [IJIST TOTO, UTOObI 06eCIIeYMUTh BbICO-
KOe KaueCTBO HAIIMX TEeKCTOB, OLIMOKYM BCe paBHO ciaydyaloTcs. Eciu Bbl HalimeTe
OmMOKy B OJHOI M3 HAIMX KHUT, MbI OyJIeM OueHb OJ1aroapHbl, €CJIM BbI CO00-
UTe O Hell MIaBHOMY penakTopy 1o agpecy dmkpress@gmail.com. Cpenas 3To,
BbI M30aBUTE IPYTUX YUTATENEN OT HEOOIIOHUMAHMS U ITIOMOKETE HaM YIYUIIUTh
rnocJjienyouye u3naHus 3Toi KHUTU.

HapyweHue asmopckux npae

[TupaTcTBO B MHTEPHETE MO-TIPeKHEMY 0CTaeTCsl HACYIIHOM Tpobiemoii. i3gaTens-
ctBa «/IMK IIpecc» n Apress oueHb Cepbe3HO0 OTHOCSTCS K BOIIPOCAaM 3allUThl aBTOP-
CKUX TIPaB U IULLeH3UMPOBaHMs. ECIM BBl CTOJIKHETECh B MHTEepHeTe C He3aKOHHOM
ny6mKanyeit Kakoii-mMb0 13 HalllMX KHUT, TOXKaJTyiicTa, MPUIUINTE HaM CChUIKY Ha
MHTEePHET-Pecypc, YTOO6bI Mbl MOT/IX IPUMEHUTH CAHKITUMA.

CcpuIKy Ha MOA03pUTENIbHbIE MaTepuasbl MOXKHO IIPUCIATD 10 aJpecy 3J1eKT-
pOHHOI mouTel dmkpress@gmail.com.

MbI BBICOKO LIeHMM JII00YIO TTOMOIIb IO 3alMTe HalluX aBTOPOB, b6aromapsi
KOTOPOJ Mbl MOXXEM IIPeNOCTaB/ISATh BAM KaueCTBeHHbIe MaTepuabl.
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06 aBTOpax

TenpusTra JJoMOpOBCKas — MCCIeA0BaTeNb ¥ pa3paboTunk 6a3 JaHHBIX C 60-
Jiee yeM 35-JIeTHUMM aKaJieMUUEeCKMM U TIPOU3BOLCTBEHHBIM OTIBITOM. OHA MMeeT
IOKTOPCKYIO CTEIeHb B 00/1aCTV KOMITbIOTEPHBIX HayK CaHKT-IleTep6yprckoro
yHUBepCcUTETa. B HacTOsIee BpeMs OHA SIBJISIETCS 3aMeCTUTENIEM IMPEKTOpPa 10
6asaMm gaHHbIX B Braviant Holdings, Unkaro, VyuimHO¥C M aKTMBHBIM Y4JIEHOM CO-
obmrectBa PostgreSQL, uacto BbicTynaeT Ha KoHDepennusax PostgreSQL, a Takke
SIBJISIETCS. MECTHBIM OPraHM3aTOpOM I'PYINbI mojb3oBaTteneii PostgreSQL B Uu-
karo. Ee ncciemoBaTenbckie MHTEPECHI TECHO CBSI3aHbI C MMPAKTUKOI U COCPeno-
TOUEHbI Ha pa3paboTke 3(PHeKTUBHBIX B3aUMOIEMCTBIUI MEKIY MPUIOKEHUSIMU
u 6a3amu gaHHbIX. JlaypeaT npemuu «TexHomnor roga» 2019 TexHOIOTMUYECKOI
accouuanuu mrata ManuHoiic.

Bopuc HoBuKOB B HacTosiiiee BpeMsl sIBAseTcs MpodeccopoM aenapTaMeHTa
nHpopmaTuky HaimoHaabHOTO MCCIeN0BaTENbCKOTO YHUBEPCUTETA «Bbiciias
IIKOJIa 9KOHOMIMKM» B CaHKT-TleTep6ypre. OKOHUMII MeXaHUKO-MaTeMaTUIeCKuit
dakynbTeT JIeHMHTPaACKOTO yHMUBepcuTeTa. IIpopaboran mHoro jet B CaHKT-ITe-
TepOyprckKOM YHUBEPCUTETE U Tepelliesl Ha CBOIO HbIHEIHIO JOKHOCTh B STH-
Bape 2019 roma. Ero mcciaemoBaTebCKiie MHTEPECH JIeKaT B HIMPOKOIL 061aCcT
yrpaBieHust MHGOpMalyeii 1 BKIIOYAIOT B €0 aCIeKThl TPOEeKTUPOBaHMS, Pa3-
paboTKY ¥ HACTPOVKM 6a3 JaHHBIX, IPUIOKEHUI M CUCTEM yIIpaBieHus: 6a3amMu
naHHbix (CYBII). Takke MHTepecyeTcsl pacipeaeleHHbIMU MacIITabupyeMbIMu
cucTeMaMM IJIsT IOTOKOBOI 06paboTKM U aHATUTUKMN.

Anna BeitimkoBa — cTaplinii MHKeHep 1o 06paboTKe JaHHbIX B KOMITIAHUM Zen-
desk. PaHee oHa 3aHMMaJjach co3fgaHeM KoHBeiiepoB ETL, pecypcoB XpaHMUINII
JaHHBIX M MHCTPYMEHTOB [JIsl BeleHUsI OTYETHOCTY B KauecTBe PYKOBOIUTEJS
IPYIIIbI OApa3aesieHns onepaiuii B komnanuu Epic, a Takke 3aHuMana JI0mK-
HOCTY aHAJIMTHKA B PA3IMYHBIX MOTUTUUECKMX KaMraHusx U B Greenberg Quinlan
Rosner Research. [Toyunia crerneHns 6akajaBpa ¢ OTIMUMEM B 00JIACTH ITOJTUTO-
jorum u uHpopMaTuku B kKoyuiemke Hokce B I'eitncOypre, mrat MinHoiiC.
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O TexHHM4YeCKOM pepakTope

Tom KuHKelis, — BUlie-NIPE3ULEHT 10 TEXHUUYECKUM
ornepanusiMm B komnanuu EnterpriseDB. Tom 3anu-
MaeTcs pa3paboTKoil, pa3BepThIBAHMEM U IO IeP3K-
KOJ cucTeM 6a3 JaHHBIX M KOPIIOPATUBHOTO TIPO-
rpaMMHOro obecrieuenus 6osee 25 ner. Jlo mpuxopa
B EnterpriseDB Tom 6bUI reHEpaIbHBIM MEHEIKEPOM
2ndQuadrant B CeBepHOIt AMepuKe, IIe KypupoBas
BCe aCMeKThl AMHAMUUHOTO M PacCTyIlero 6usHeca
2ndQuadrant mist npoaykToB Postgres, o6yueHusI,
MOAIePsKKY U TpodeccoHaabHbIX yeayr. OH pabo-
Taj HaIpsSIMyl C KOMIIAHMSIMM U3 BCeX OTpacieit
1 J11060T0 pasmepa, MOMOTast MM YCIIeNTHO 3aeiicTBOBaTh Postgres B cBOMX Kpu-
TUYeCKM Ba>XKHBIX OIlepanmnsax.

Panee Tom 61T BULIe-TIPE3UIEHTOM I10 MPOdeCccuoHaNIbHbIM YCIyTaM, a 3aTeM
BULIe-TIPe3UAEHTOM 110 POAYKTaM U MHXXUMHUPUHTY B EnterpriseDB, kpynHeiinieii
B MMUpe KOMITaHUM, KOTOPas SIBJSETCS MOCTaBIIMKOM IIPOAYKTOB U YCJIYT KOPIIO-
paTUBHOrO KJlacca Ha ocHOBe PostgreSQL.

OH KypupoBaJl pa3paboTKy U MOCTaBKY 06yUaromux peleHunii Postgres, a Takke
pasBepThiBaHMe PostgreSQL Kak B (MHAHCOBBIX YUPEKIEHUSIX, BXOASIINX B CITH-
cok Fortune 500, Tak 1 Ha BOEHHbIX 00BEKTAX 110 BceMy MUpPy. KoMaHbl, KOTOPBI-
My yripaBisii Tom, pa3paboTany BaskHbie GYHKIMY, KOTOPbIE CTA/IM YaCThIO Oa3bl
JaHHBIX C OTKPBITBIM MCXOMHBIM KomoM PostgreSQL. OH KypupoBaa paspaboTKy
U YCIIEUIHYIO JOCTaBKy IIPOAYKTOB BBICOKOV JOCTYnHOCTH 1Jist PostgreSQL u gpy-
rux 6a3 JaHHBIX.

Tom Takke SIBJISIETCSI OCHOBATE/IEM M OPraHM3aTOPOM TPYIIbI ITOJIb30BaTeNe
PostgreSQL B bocToHe.



https://lituz.com/shop/
https://lituz.com/shop/

Lituz. conm

bnaropgapHocTu

ABTOPBI XOTAT mobymarogaputs [koHaTaHa ['eHHuKa, JIxmina BanbijaHo 1 Bcex
COTPYIHUKOB Apress 3a BO3SMOKHOCTbD IMOLEUTHCS CBOE TOYKOI 3pEeHMSI.

Usp Cnotep m [I>koH Yomin 6bUTU ITEPBBIMU YUTATENSIMU U TIPeoCTaBuIN bec-
IIeHHbIE OT3bIBbI. AJlricca Pyun rmpegocTaBuiia KJIacchl Java, YTOObI TTOKAa3aTh KOJ,
MIPUJIOSKeHUSI, KOTOPOe MUCIT0/Ib30Ba/IOCh B KauecTBe MmpuMepa.

Bknag Toma KuHKeliga Kak TEXHMUYECKOTO pelleH3eHTa HEBO3MOYKHO Iepeolie-
HUTb. ET0 BHMMAaTeIbHbBIE, TOAPOOHBIE 1 BIYMUYVMBBIE OT3bIBbI YYUIIWIIN CONEP-
’KaHMe, OpraHM3alyio 1 yIo06CTBO MCIIOAb30BaHMs TekcTa. biarogapst Tomy aTa
KHHUTa cTaja 6oJjiee TOYHOI, MOHSITHON U LeJ0CTHOM. OTBEeTCTBEHHOCTh 3a BCe
OCTaBIIIMeCs BOIIPOChI, KOHEUHO e, JIOKUTCSI Ha aBTOPOB.

lerpusTTa JoMmbpoBCcKast xorena O6b1 mobmaromapuTb Ysga Cioorepa, cucreM-
HOTO apxuTeKTopa 13 komnanuu Enova International, u JIxxeda VMonxesuua, py-
KOBOAUTEJISI ee KOMAaH/Ibl, KOTOPbIE TTIOBEPWJIM B HEE U TO3BOJIWIN eil paboTaTh
ro-gpyromy. Ixkedd YarreBcku, Annucca Puum u I'per HenbcoH yacaMu, THSIMU
u Hepensmu 3actasiisiii NORM paborarts ¢ Java. Anmcca u Ixkedd TakKke BHECIN
BKJIaJ, B CTATb, TOJIYUYUBIIME MEKIYHAPOIHOE MIPMU3HAHME 3a 3TOT Hoaxoxd. oo
Caiiac u3 Braviant Holdings puckHyn u mo3Bosini ['eHpusTTe paboTaTh Tak, Kak
HUKTO paHblile He Jesiall, U [0Ka3aTh CUJIY 3TOTO MOAX0/a.

AnHa BeiinnkoBa xotena 6bI mobmarogapuTb dHAM YMBETTUHM 34 TO, UTO OH
Hay4u ee I1McaTb Ha CJIO’KHbIE M TEXHMYEeCKME TeMbI JOCTYITHbIM SI3bIKOM, da TAKXKe
3a rOJIbl aKaJIeMMUECKOro U IMPodeccMoHaJIbHOI0 HACTAaBHMUECTBA U MO AEPKKN.
Komanpa otaena onepainii B Epic cTpeMuUTCS K TIOCTOSSHHOMY COBepIIIeHCTBOBA-
HUIO; BJIMSHE YJI€HOB KOMaH/ bl OIYIAeTCs KaXKabll pa3, korga oHa ruimet SQL.

Haxkonen, [I>xkoH, Hags n Kupa BeliyiMKOBbI TOAAep>KMUBAIM €€ B XOIe HaIllMCaHUs
9TOV KHUTU. AHHA MM 6eCKOHEUHO 61aromapHa.
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BcrynneHue

«OnTumMmusanys» — NOCTATOYHO WIMPOKUI TePMUH, OXBAThIBAIOIIMUIT HACTPOIKY
IIPOU3BOAUTENbHOCTH, INYHOE yIyUllleH)e M MapKeTHHT yepes CoLMalbHble CeTH,
M HeM3MEeHHO BbI3bIBaeT O0bIlINe HaZeXIbl ¥ OXKMUIaHUS yMTaTeneit. [loaTtomy
MBI cCuMTaeM 6;1aropa3yMHbIM HauaTh 3Ty KHUTY He C BBeIeHMSI B IIpeJMeT 06CyXK-
IleHus, a € TOro, nouyemMy 9Ta KHUra CyLIeCTBYeT M YTO OCTaeTCs 3a ee paMKaMly,
YTOOBI HE Pa304apoOBBIBATH UMTATENEN, KOTOPbIE MOTYT OXXI/IATh OT Hee PYroro.
3areM MBI IIepexoJuM K TOMY, O UeM 3Ta KHUTA, O ee LieJleBOJ ayAuTOPUK, O TOM,
YTO OHA OXBAaTbIBAET, ¥ O TOM, KaK M3BJIeub M3 Hee MaKCYMaJbHYIO I10J/Ib3Y.

IMoYEMY Mbl HAMUCANU 3TY KHUTY

Kax 1 MHOTMe aBTOPbI, MbI HATIMCAJIU 3Ty KHUTY, IOTOMY UTO YyBCTBOBAJIM, UTO HE
MOsKeM He HamucaTh ee. Mbl caMy U ITperojaBaTesi, U TPaKTUKN; CJIelOBaTelbHO,
MbI BUIMM, KaK M UTO U3y4aloT CTYI€HThI M KaKuX 3HAHMI UM He XBaTaeT, KOTAa
OHM TIOMAJA0T Ha paboTy. HamM He HpaBUTCS TO, UTO MbI BUIVM, M HaJleeMCSsl, YTO
JaHHAasl KHMUTa MTOMOKEeT BOCIIOTHUTD 3TOT Mpober.

M3yuas ympaBiieHMe TAaHHBIMM, OOJBIIMHCTBO CTYOEHTOB HUKOTAA HE BUASAT
peasibHbIX ITPOMBIIJIEHHBIX 623 TaHHBIX, 11, UTO ellle 60yiee TPEBOKHO, X HUKOTAA
He BUIeNM M MHOTMe U3 IpernogaBaTeseit. OTCyTCTBUe NOCTYIIA K peaJbHbIM CU-
CTeMaM BJIMSIET Ha BCEX CTYAEHTOB, M3yUaroIyX MHGOPMATUKY, HO 6OJIbIIIe BCETO
cTpamaeTt obpasoBaHue Gyaynux pa3paboTUMKOB 6a3 MTaHHbIX M aJMUHUCTPATO-
poB 6a3 maHHBIX (DBA).

Vcrionb3yst He6OIbIIYI0 00YUarOINy0 6a3y JaHHBIX, MOXKHO HaYUUThCS MMMCATh
CMHTaKCHMUeCKM nmpaBuiabHbIV SQL 1 maske HammucaThb 3alpocC, KOTOPBIN MOoaydaeT
sKejaeMbIit pe3yabTaT. OmHAaKO IJi 00yUeHMs HalmMcaHuio 3(heKTUBHBIX 3aIpO-
cOB TpebyeTcst HA6OP JaHHBIX MPOMBIIIEHHOTO pa3Mepa. bosee Toro, Koraa CTy-
IeHT paboTaeT ¢ HA60POM JaHHbBIX, KOTOPBI JIETKO ITOMEIaeTCs B OIepaTUBHYIO
aMsiTh KOMIIbIOTEPA, U MOJyYaeT Pe3yabTaT 3a MUJUIMCEKYHIbl HE3aBUCUMO OT
CJIOKHOCTU 3a1Ipoca, [/ Hero MOXeT ObITb HEOUEeBUIHO, UTO C MIPOU3BOAUTENb-
HOCTBIO MOTYT BO3HUKHYTb KaKue-TO MPOOIeMBI.

[ToMMMO TOTO UTO CTYAEHTHI HE3HAKOMBI C PEaTMCTUUHBIMY HabOpaMy JaHHBIX,
OHM 4acTOo Ucnonb3yioT He Te CYB]I, KoTOpble MMUPOKO MPUMEHSIIOTCS Ha TPaKTU-
Ke. XOTs Mpeabiayliee yTBepXkaeHe BepHo B oTHoleHu mHOrux CYB/, B ciiyuae
¢ PostgreSQL oHO BbI3bIBAET ellie 6osblinee pazoyapoBanue. PostgreSQL Bo3HMKIIA
B aKaJeMM4ecKkoii cpene U MOoAepXXMBAeTCsl KaK MPOEKT C OTKPBITHIM MCXOTHBIM
KOJIOM, UTO Je/iaeT ee UOealbHOi 6a30ii JaHHBIX IJISI 00YUeHUs] PesSIMOHHOI
TEOpUM U IeMOHCTPALMM BHYTPEHHET0 YCTPOCTBA cucTeM 6a3 maHHbIX. OJHAKO
MOKa OYeHb HEMHOTHE aKaieMuuecKye yupexaeHns UConb3yoT PostgreSQL nist
CBOMX 00pa30BaTeNbHbBIX HYX]I.
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B To BpeMs Kak PostgreSQL GbICTPO pa3BMBAETCS U CTAHOBUTCS BCe 6ojiee MOIII-
HBIM MHCTPYMEHTOM, BCe 6oJibllle 1 GOIbIle KOMIIaHMIi IPeANOoUYNTAIOT ee TIPo-
npuetapHbiM CYB]l B MOMBITKE COKPATUTH pacxofibl. Bece 6osnbiiie u 6ombine UT-
MeHeIKepOB UIIYT COTPYIHUKOB, 3HAKOMBbIX ¢ PostgreSQL. Bce 6osbiiie 1 60/b1I1e
MOTeHIMAaTbHBIX KAHAUIATOB yUYaTCs UCTIOAb30BaTh PostgreSQL camocTosiTeIbHO
U YIIYCKAIOT BO3MOXXHOCTb MOJIYUUTH OT Hee MaKCUMaIbHYIO OTAAYY.

Mbl HaJleeMcsl, UYTO 9Ta KHUTA TOMOXXEeT BCéM 3aMHTePeCOBAHHBIM CTOPOHAM:
KaHIMAaTaM, MeHeIkepaM 10 HaiiMy, paspaboTurkam 6a3 JaHHBIX U OpTraHM3a-
LIMSIM, KOTOpbIe TepexoasT Ha PostgreSQL mjist ya0OB/IeTBOPEHMS CBOUX MOTPeO-
HOCTel B JaHHBbIX.

O YEM HE roBOPUTCS B 3TOM KHWUTE

MHoOIM€e CUMTAIOT, YTO ONITMMM3ALIMSI — TO CBOET0 POa Marwus, KOTOpoii obramaer
SMIUTHBIN KPYT BOIIIEOHUKOB. OHM BEPSIT, UTO MOTYT ObITh IOIMYIIEHbI B 3TOT KPYT,
€CJIY TIONTyYaT OT CTapeilIMH KJIIOUM K CBSIIIEeHHBIM 3HAHUSIM, M TOTHA BO3MOXK-
HOCTY UX CTAHYT Oe3TPaHUYHbI.

[TocKo/IbKY MbI 3HAaeM 00 3TUX 3a0/TyKAEHUSIX, TO XOTUM, UTOOBI BCe GBIIO MPO-
3pavyHo C caMOro Hayvasa. Hiske MpuBOIUTCS CIIMCOK T€M, KOTOPbIE 4acTO 06CYK-
OAIOTCS B KHMUTAX 10 ONTUMM3AlMM, HO KOTOpbIe He GYIyT pacCMOTPEHbBI B 3TO
KHUTE:
onmumusayus cepéepda — IMOTOMY UTO ee He TPeOyeTcsl BBIMOJHSITh eXe-
IHEBHO;
00JILLUUHCIMBO CUCIEMHBIX NAPAMEMPO8 — IIOTOMY UTO Y pa3paboTunKoB 6a3
OaHHBIX BPSI IV OYIyT IPUBUIETUN USMEHSITh UX;
pacnpedeneHHble CUCHEMbl — IIOTOMY UTO Y HAC HELOCTATOYHO IIPOMBIIILIEH-
HOTO OIIbITa pabOThI C HUMM;
mpaH3akyuu — IOTOMY UYTO MX BJIMSIHME HA TIPOU3BOAUTENbHOCTh OUEHbBb
OTPaHNYEHO;

HO8ble U Kpymble (yHKYUU — TIOTOMY UTO OHM MEHSIOTCS C KasKIbIM HOBbIM
BBIITYCKOM, a Hallla 1[e/Ib — OXBATUTh OCHOBBI;

uepHas mazus (3aKIMHAHMS, PUTYaIbl U T. [.) — IIOTOMY YTO Mbl B HUX He
pasb6upaemcs.

CyliecTByeT MHOXECTBO KHMI, OXBAThIBAIOIIMX BCE TEMbI, II€PEeUMCAeHHbIe
B IIPeIbIAYIeM CIIMCKe, 33 MCKIIUeHeM, BepOSITHO, YePHOM Maruy, HOo 3Ta KHM-
ra He BXOOUT B X YMCJIO. BMeCTO 9TOro MbI COCPEIOTOUMMCS Ha MOBCEIHEBHBIX
3aJjavyax, C KOTOPbIMM CTaJKMBAIOTCS pa3paboTunKy 6a3 JaHHBIX: HEBO3MOKHO
IOXKIATbCS OTKPBITUS CTPAHUIIBI TPUTOKEHUS ; KITVEHT BbUIETAET U3 TIPUIOKEHUS
MIPSIMO TIepe[T CTPaHMIeil «KOHTPAKT IMOAMMCAaH»; BMECTO KJIIOUeBOI0 ITOKa3aTesist
3 GeKTUBHOCTM IPOAYKTA reHepalbHblii IMPEKTOP CMOTPUT Ha ITIECOUHbIE YaChl;
¥ TIpO06JIeMY HeJTb3sI PeIUTh IPMUOOpeTeHeM AOIIOTHUTEIbHOTO 000PYIOBaHMSI.

Bce, 4TO MbI IIpeACTaB/IsIEM B 3TOI KHUTe, ObIIO MTPOTECTMPOBAHO U pPeaan3o-
BaHO B IIPOMBIIIJIEHHOM OKDPYKEHWM, ¥ XOTs 9TO M MOKET IIOKA3aThCs YePHOIA
Marueit, Mbl OObSICHMM BCe YIYUNIeHUS] MPOU3BOAUTEIbHOCTY 3alIpOCOB (MJIN
OTCYTCTBME TAKUX YIyUIIeHWIT).

c O O O O
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LLEnEBAS AvauToPuUS

B 6onpuiMHCTBe cayvyaeB KHMUra 00 ONTMMM3aLMM paccMaTpuBaeTcsl Kak KHUra
ISl alMMHUCTPaTOPOB 6a3 faHHbIX. [[0CKOMBKY Hallla I[e/ib COCTOUT B TOM, YTOObI
Jl0Ka3aTh, YTO OTNITMMMU3ALMS — 3TO OOJIbllle, YeM ITPOCTO CO3/IaHMe MHIEKCOB, Mbl
HaJleeMCcsl, UYTO KHUTa OyzeT nose3Ha a1 60jee MMPOKOI ayAUTOPUMN.

OTta KHMUTA TpegHa3HaueHa 17151 UT-cennanuctos, paboramomux ¢ PostgreSQL,
KOTODbIe XOTAT pa3pabaTbiBaTh MPOM3BOLMUTENbHBIE M MacliTabupyemMble pu-
noxxeHusi. OHa i BCeX, Ubsl JO/DKHOCTb CONEPKUT CJIOBA «pa3paboTYMK 6asbl
JaHHBIX» WIN «aAMUHUCTPATOP 6a3bl JAHHBIX», U IJISI CEPBEPHBIX Pa3pabOTUNKOB,
KOTOpbIe B3aMIMO/IeiCTBYIOT ¢ 623011 faHHbIX. OHA TaKsKe M0/Ie3Ha JJI51 CUCTEMHBIX
apXUTEKTOPOB, YUACTBYIOMIMX B 00IeM MPOEeKTUPOBAHUM CUCTEM MTPUTOKEHUIA,
paboTarouux c 6a3oit faHHbIX PostgreSQL.

A Kak HacueT coCcTaBUTeelt OTYETOB U CIIelMaNUCTOB 110 OM3HeC-aHaTUTUKe?
K cokaneHnuio, 6ospline aHaAUTUUYECKME OTUETHI yallle BCero CYMTaIoTCs Mel-
JIeHHbIMM IO omlpefeneHuio. Ho eciu oTuer HamucaH 6e3 yyeTa TOro, Kak OH
6yneTr paboTaTh, BpeMs BBITIOJHEHMSI MOXeT COCTaBUTh He MUHYTBI WJIM Yachl,
a ronpl! 1151 60BIIMHCTBA aHAIUTUUECKMX OTYETOB BpeMsl BbITTOTHEHUS MOX-
HO 3HQUUTEJIbHO COKPATUTh, MCIIONb3YS NIPOCTble MeTObl, ONIMCAHHbIE B 3TOM
KHUTe.

YTO Y3HAIOT YMTATENU

W3 37OV KHUTU YUTATENN Y3HAIOT, KaK:

O omnpemenuThb Lenu ontumMusanuu B cucremax OLTP (omepatuBHas obpa-
6oTka TpaH3akuuii) 1 OLAP (MHTepaKkTMBHAs aHAIUTHUUYECKast 06paboTKa);
YUTATh M IOHMMATh IUIaHbI BbINIOJHeHUs PostgreSQL;

BBIOpATh MHEKChI, KOTOPbIE YAYUIIAT MPOMU3BOAUTENbHOCTH 3aIIPOCOB;
ONTMMU3UPOBATH MOJTHOE CKAHVPOBaHMe TabInIL;

pasjnyaTh AJIMHHbIE M KOPOTKME 3alpOChl;

BBIOPATH MOAXOSIITYIO0 TEXHUKY ONITUMM3ALIMU JJI51 KaskKA0T0 TUIIA 3a11poca;
n3beraTh NOoABONHBIX KaMHeit ORM-dpeiiMBOpPKOB.

B KOHIIe KHUTY MBI IPEACTABISIEM NOAHbII U OKOHUAMENbHBLU A120pUMM ONMu-
MU3ayuu, KOTOPbIii MOMOXKeT pa3paboTunKy 6a3bl JaHHBIX B MPOIlECCe CO3TaHMSI
Haub6osee 3¢ PeKTUBHOrO 3ampoca.

(ORONCNORONE)

BA3A OAHHbIX POSTGRES AIR

IIpuMepbl B 3TOI KHUTE TTOCTPOEHBI HA OCHOBE OJIHOI 13 623 JAHHBIX BUPTYaJIb-
HOII aBnakommnauuu Postgres Air. DTa Kommauust coefuusiet 6onee 600 BUPTY-
aJIbHBIX HallpaBJeHUIi 10 BCeMy MUDY, eXeHeLelbHO IpeajiaraeT okono 32 000
MPSIMBIX BUPTYadbHBIX peiicoB, y Hee 6onee 100 000 BUPTyaTbHBIX YUACTHUKOB
MPOTPaMMBbI ISl YacTO JIeTAalIIUX MacCakUPOB M HAMHOI'O 60jbliie 0OBIYHBIX
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naccaxkupoB. @I0T aBMaKOMIIaHUM COCTOUT U3 BUPTYAJIbHBIX camoneToB. Ilo-
CKOJIbKY BC€ MOJIETHI IOJIHOCTBIO BUPTYaabHbl, KOMIIAHNS He 3aTPOHYyTA MaHje-
mueir COVID-19.

O6paTruTe BHMMAaHMeE, UTO BCE TaHHbIEe, IPeICTaBIeHHbIE B 3TOI Oa3e, SIBJISIIOTCS
BBIMBILIJIEHHBIMU U TIPELICTABIEHBI TOJBKO B MJJIOCTPATUBHBIX Lie/siX. XOTS He-
KOTOpbIe AAaHHbIE KAXKYTCS OYEHb PeaaMCTUIHBIMU (OCOOEHHO OIMMCAaHMS adpo-
TIOPTOB U CAMOJIETOB), X HEJIb3sI MCITOJIb30BaTh B KAUECTBE MICTOUHMKOB MHGOP-
Maluy o0 peajqbHBIX a3poIOpTaxX Minu camosieTax. Bce Homepa TesnedoHOB, afipeca
37IeKTPOHHO MOYTHI U MMeHa CTeHepUPOBAHBbI.

YT06bI YCTAHOBUTD YUeOHYIO 6a3y TaHHbIX B Ballell TOKAJbHOI CUCTEME, OT-
KpoJiTe KaTajor postgres air dump 1o 3Toif cchiake: https://drive.google.com/
drive/folders/13F7M80Kf_somnjb-mTYAnh1hW1Y_g4kl?usp=sharing.

Bbl makce moxceme ucnosvzosams QR-ko0 Ha puc. B.1.

Puc.B.1 < QR-kopm ang gocryna k namny 6asbl AaHHbIX

OTOT O6IIMIT KaTAIOT COMEPKUT SaMII JaHHbBIX CXeMbI postgres_air B Tpex dop-
MaTax: ¢opmart KaTajgora, ¢opmat pg dump mo yMoadyaHMIO M CKaThiii popmar
SQL.

O6mIMit pazMep KaXXIoro Jamia coctasiseT okosno 1,2 I'B. Vcnonb3yiiTe dop-
MaT KaTajiora, ecjiy Bbl IMpeArounTaeTe CKauuBaTh ¢Gaiiabl MeHbIIero pasmMepa
(MmakcuMasbHbIN pasmep daiiia 419 MbBaiit). McnonbsyiiTe ¢dopmat SQL, ecnn
XOTUTe 136€eKaTh MpeaypeskaeHNnii 0 Bjaaebiie 00beKTOB.

Ilist BoccTaHOBAEeHMS U3 GopmaTa katanora u dopmara Mo yMOTYaHUIO UC-
MOJIb3YyIiTe YTUINTY pg_restore (www.postgresql.org/docs/12/app-pgrestore.html).
Inst BocctaHoBmeHUs 13 dopmara SQL pasapxuBupyiitTe aityi 1 UCIOIb3yiTe
psql.

Kpowme Toro, mocse BOCCTaHOBJIEHMS AAHHBIX BAM HY>KHO OyJeT 3aITyCTUTD CIie-
Hapuit U3 auctuHra B.1 ajs co3maHmus HeCKOJIbKUX MHAEKCOB.

MbI 6ymeM MCITOIb30BaTh 3Ty CXeMy 0a3bl JaHHBIX, YTOOBI MJITIOCTPUPOBATH
KOHIIEeMI U M MeTO/IbI, OTIMCAHHbIE B KHUTE. Bbl TaK:Ke MOXKeTe UCMO0Ib30BaTh Ty
CcXeMy, YTOOBI TTOMTPAKTUKOBATHCSI B METOaX ONMTUMMU3AIA.

CxeMa COIIepsKUT TaHHbIe, KOTOPble MOTYT XPAHUTHCS B CCTeMe OPOHMPOBA-
HMSI aByMakoMIanuit. Mbl IpefiosiaraeM, UTO Bbl XOTsI ObI OMH pa3 6pOHMPOBAIN
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peiic OHJIaliH, TO9TOMY CTPYKTypa JaHHBIX TO/DKHA ObITh BaM MOHSATHA. KoHeuHo,
CTPYKTypa 3TOJi 6a3bl JAHHBIX HAMHOTO IIPOIIe, UeM CTPYKTYpa J1o60it peaabHO
6a3bl JaHHBIX TAKOTO TUTIA.

Jiuctuur B.1 «¢ HavanbHbI Habop MHAEKCOB

SET search_path TO postgres_air;
CREATE INDEX flight_departure_airport ON flight (departure_airport);
CREATE INDEX flight_scheduled_departure ON flight (scheduled_departure);

CREATE INDEX flight_update_ts ON flight (update_ts);
CREATE INDEX booking_leg_booking_id ON booking_leg (booking_1id);
CREATE INDEX booking_leg update_ts ON booking_leg (update_ts);
CREATE INDEX account_last_name ON account (last_name);

JIr06071 uesloBeK, OPOHUPYIONINIL pelic, JOKEeH CO31aTh YUYETHYIO 3aMCh, KOTO-
past UCIIOJIb3YeTCS IJIsT BXOJA M CONEePKUT MMST U haMMINIO, & TAK)Ke KOHTAKTHYIO
nHpopManyo. Mbl TaKKe XpaHMM JTaHHbIE O YACTO JIETAKIIMX MMaccaskmupax, Ko-
TOpbIe MOTYT GbITh MPUBSA3aHbI K YUETHOI 3amucy. 3a6pOHMPOBATh PEIiChl MOXK-
HO [J1 HeCKOJbKUX MacCakUPOB, KOTOPble MOTYT MMeTb, & MOTYT U He MMeTb
yueTHbIe 3amnucu B cucteMe. Kakmoe 6poHMpPOBaHMe MOXKET BKIIOUATh B ceOs He-
CKOJIbKO TepeieToB (Ha3bIBaeMbIX TAKKe cerMeHTamMMu). [lepe[i ToeToM KaXKIoMy
MaccaXknpy BbIAAETCSI MOCAA0YHbBIN TAIOH C HOMEPOM MeCTa.

IuarpaMMa «CYIIHOCTb—CBSI3b» IJIST 9TOJ 6asbl JaHHBIX IpeAcTaBieHa Ha
puc. B.2:

O

o

00

00

airport XpaHuT MHGOPMAIINIO 06 a3POIOPTAX U COOEPKUT TPEXCUMBOJIb-
HbIi Kop, (IATA), HasBaHMe a3pOoIIopTa, FOpoI, reorpadpuueckoe MmojokeHme
Y 4aCOBOJA I105IC;

flight xpauuTt nHGopMaIMIo 0 peiicax. B Tabiuile XxpaHsSITCS HOMep pelica,
aspoIOPTHI IIPUJIeTa U BbUIETA, 3allJIAaHMPOBAHHOE U (DAKTHUECKOE BPeMsI
MpUOBITHUS U OTIIPAaBAEHMs, KO caMoJjieTa U CTaTyC peiica;

account XpaHUT yUeTHbIe JaHHbIe IJIsT BXOHa, UMs U GpaMUInIo Biaageablia
YUeTHOJI 3aICH ¥, BO3MOYKHO, CChIJIKY Ha UJIEHCTBO B IpOrpaMMme sl 4aCTo
JIeTAIONIVX MTacCaXkKUPOB; B KAXKI0I yUeTHOI 3aICH OTEHIMATbHO MOXKET
OBITH HECKOJIBKO HOMEPOB TesiehOHOB, KOTOPbIE XpaHSITCS B Tabnuile phone;
frequency flyer xpaHuUT MH(GOPMAIMIO O UJIEHCTBE B IPOrpaMMe JIJIsI YaCTO
JIeTAIONINX TTaCCakNPOB;

booking comepskuT MHGOPMAIMIO O 3a6POHNPOBAHHBIX ITONETAX (BO3MOXKHO,
IJIST HECKOJIBKUX TacCAKMPOB), KAKABINA MOJET MOXKET MMETh HEeCKOIbKO
CEerMeHTOB;

booking leg xpaHUT OTHE/IbHbIE CEIMEHTHI GPOHMPOBAHMIA;

passenger XpaHUT MHGOPMAIMIO O IMaccakyupax, MPUBI3aHHYIO K KaXKIOMY
6pounupoBanuio. O6paTuTe BHUMMAaHMeE, UTO UAEHTUGUKATOP Haccaxupa
YHMKaJIEH [IJIsI OMHOTO OPOHMPOBaHMS ; /IS TI0OOTO APYroro 6pOHMpPOBaHMS
y TOTO 3Ke uejioBeKa 6ymeT Ipyroi uaeHTuduKaTop;

aircraft mpegocTaBIsieT OMMCAHNE CAMOJIETa;

HaKOHeIl, B Tabiuie boarding pass XpaHUTCS MHGOPMAaLVS O BbIIAHHBIX
MOCaIOYHbIX TAJIOHAX.
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boarding_pass

booking _leg

S0 pess_id wid J° awpon_code: chafd)
< peEssenges_id 14 DEPOM_REME: 0%
- booking_leg_ld % o ety toxt
seat =yl arpon_tz: 1ext
boarding,_lime Lrestampizif contingnt: 10!
pracheck bonl iso_country fox!
upcinte_ e et mmeke(B) iso_region 1031
inni bool
updata_ts: emestampz(s)

J0 pessenger_id w4

J9 booking id 14

booking_id: 14 booking _ref 1010
booking raf 1o booking_name 14t
passenper_no 11 ) sccount id nid
first_name 1 email (o0l

O last_name 1ol phane 1oy
account_id 4

» updale_ta: hmestampts(i)

update_Is i price .

$

wpdale_ts: imestompts] D)

frequent flyer

S frecuent_fiyer id old
fieal_nama o
O phone_id 114 J7 account id 114 lost_ame: (et arcraft
accounl_id <14 » login texi tide (0t maodel 1w
phone =t first_name: fex| eard_num ol range; nUmenic
phane_ype =31 » lasi_name lex! Teval i oass il
primary_phone. bl o Treguent fiver id onl award_peirte ni: vebcity.
updae 18 limeslanp amall th J coe 1ox
phana oul
update_ts: limoatampits 5)
| S ——

Puc.B.2 « ER-gnarpamma cxembl 6pOHMpPOBAHUS
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3ayeM HyXHa
onTumMusauma?

B aTO11 r/1aBe pacckas3bpIBaeTCs, TOYEeMY ONITMMM3AIMs TaK BaskHa IJISI pa3paboTKu
6a3 JaHHBIX. BbI y3HAeTe 0 pa3nnunsIX MeKIy JeKIapaTUBHBIMU SI3bIKAMU, TaKM-
MM Kak SQL, 1, BO3MOXKHO, 60Jiee 3HAaKOMBIMM BaM MMITePATUBHBIMU SI3bIKAMMU,
TaKMMM KakK Java, ¥ 0 TOM, KaK 9TV pa3andusl BIAMSIOT Ha CTUJIb ITPOrpaMMMpOBa-
HMsI. MBI TaKKe TTPOJEeMOHCTPUPYEM, UTO ONITUMMU3ALMS IPUMEHSIETCS He TObKO
K 3aITpOCaM, HO " K IMTPOEKTUPOBAHNIO 6a3 JaHHBIX ¥ K apXUTEKType IMPUI0KEeHNIA.

Y10 NnoaPA3YMEBAETCS NOA, ONTUMU3ALIMENA?

B KOHTeKCTe HAHHOJ KHUTM ONTUMM3AINS O3HAUaeT Jiroboe mpeobpasoBaHue,
yIIydIIamlnee Mpou3BOAUTEIbHOCTb CYCTEMBI. TO OIpee/ieHlie HAaMepPeHHO HO-
CUT OUYeHb OOIIMIT XapaKTep, MMOCKOAbKY Mbl XOTUM MOJUEPKHYTb, UTO ONTUMM-
3amus He SIBJISIeTCS OTJebHBIM 3TarioM pa3paboTku. [IoBOJbHO UacTo pa3paboT-
yuKy 6a3 JaHHBIX CHAUaJIa MTbITAIOTCS CAENIATh TAaK, YUTOOBI «[IPOCTO 3apaboTanoy,
a y’Ke IMOTOM IepexonsaT K ONTMMU3anuu. Mbl cunuTaeM TaKoii MOAXOH HEeIpo-
IyKTUBHBIM. Hamycanue 3armpoca 6e3 MpeacTaBieHus] O TOM, CKOJIbKO BpeMeH!
rnorpebyeTcs AJsSI ero BBIIMOJHEHMSI, CO31aeT IMpo6ieMy, KOTOPOii MOXKHO ObLIO
6Bl 136€KaTh, IPaBMIBHO HAIMCAB 3aIIPOC C CAMOTO Havasa. Mbl HaieeMcs, YTO
K TOMY BpeMeHM, KOI[la BbI IPOUTETE 3Ty KHUTY, BbI Oy/IeTe TOTOBBI pacCMaTpu-
BaTbh ONTUMM3ALNIO U pa3paboTKy 3alIpPOCOB KaK eIMHBbII ITPOIIeCC.

MpbI TIpecTaBUM HECKOJIbKO KOHKPETHBIX TEXHMK; OJHAKO Haubosaee BasKHO
MMOHMMAaTh, KaK ABUKOK 6a3bl JaHHBIX 06pabaThiBaeT 3aIlIpPOC ¥ KakK IJIAaHUPOB-
IIMK 3aIpOCOB pelIaeT, KaKo¥ ITyTh BHITTOJTHEHMUS BbIOpaTh. Korma Mbl 06yyaem
ONTUMMM3ALMIM HA 3aHSITUSIX, TO YaCTO rOBOpUM: «JIymaiiTe Kak 6a3a maHHbIX!» [To-
CMOTpUTE Ha CBOJ 3aIIpOC C TOYKY 3peHMSI IBMSKKA 6a3bl JAHHBIX U IIPEACTaBbTE,
YTO OH JIO/DKEeH CHeaTh, YTOOBI BBITTOJIHUTH 3TOT 3aIIpOC; MPEeACTaBbTe, UTO BBI,
a He IBVKOK, MOJIKHBI BBITTOTHUTH 3a1ipoc. [Topa3sMbIc/IuB Hag 06beMOM PaboThI,
BBl MOKeTe 1306eKaTh HEeOMTUMAIbHBIX IIJIAHOB BBIMIOJTHEeHMS. Bosee moapo6HO
3TOT BOIIPOC OOCYKAAETCS B MOCAEAYIONMX TIaBax.
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Ecin BbI DOCTaTOYHO HOJTO GyIeTe «MbICAUTh Kak 6a3a JaHHbIX», 9TO CTAHET
€CTeCTBEHHBIM CIIOCOO0M MBIIIIEHNMSI, i BbI Cpasy CMOXKeTe IMPaBMUIbHO IMCATh
3ampocCkl, 4acTo 6e3 HeoOXOOMMOCTHM JaTbHelIIeli ONTUMMU3aIUN.

UMNEPATMBHDIN U OEKNAPATUBHbI/A NOAXOAbI:
MOYEMY 3TO CJZIOXKHO

[MToueMy HeZOCTAaTOYHO HAMMCATh MHCTPYKIMIO SQL, BO3Bpal[aloyo MpaBuilb-
HbIV pe3yabTaT? Begb Tak MbI MOCTyMaeM, KOraa MuiieM Kof, mpunoxeHus. I1o-
yemy B SQL Bce nHaue, ¥ Touemy [Ba 3aMpoca, JAI0IINX OAMHAKOBbBIN pe3yabTar,
MOTYT Pa3suTeNbHO OTIMUATHCS TT0 BpeMeHU BbIOAHeHNs1? OCHOBHOM MCTOYHUK
npo6yeMsl B ToM, YTO SQL — dekapamusHoiii 13biK. ITO 03HAYAET, UTO KOT/Ia MbI
nuireM MHCTPYKIKio SQL, To onuchiBaeM pe3yabTaT, KOTOPbI XOTUM MOJTYUUTD,
HO He yKa3bIBaeM, KaK OH JOJIKeH ObITh MoJyueH. HampoTus, B umnepamueHom
s3blKe Mbl yKa3blBaeMm, umo AenaTh AJs MOJyUYeHUs KeJlaeMOro pe3ysbTaTa, TO
€CTh 3aIMChIBAEM I10CIeI0BATENbHOCTD AroB, KOTOPbIE JOJIKHBI ObITh BBITTOI-
HEHBI.

Kak o6cykmaeTcst B IiaBe 2, onmumudamop 0a3sl 0aHHbIX BbIOVIPAET JTYUIINii
CII0C06 BBITTOJIHUTD 3aIPOC. UTO 3HAUUT «JIyUINIT», OTIpeHessieTCs] MHOKeCTBOM
pa3ianuHbIX (PAKTOPOB, TAKUX KaK CTPYKTYpa XpaHeHMs, MHAEKCHI U CTaTUCTUKA.

PaccmoTrpum nipocToii mpuMep. B3misiHuTe Ha 3ampoChl U3 IMCTUHTOB 1.1 1 1.2.

JNucturr 1.1 <+ 3anpoc ans Bbibopa pevica ¢ onepatopom BETWEEN
SELECT flight_id,
departure_airport,
arrival_airport
FROM flight
WHERE scheduled_arrival BETWEEN '2020-10-14' AND '2020-10-15';

Jiuctnur 1.2« 3anpoc gng Bbibopa peica Ha onpeneneHHyo aarty
SELECT flight_id,
departure_airport,
arrival_airport
FROM flight
WHERE scheduled_arrival::date = '2020-10-14';

oTHu JABa 3aI1pocCa BbIIVIAOAT ITOYTU OOMHAKOBO M OOJIXKHBI 1daBATh OAMHAKOBbIE
pe3yJbTaThl. Tem He MmeHee BpeMs BbIITOJIHEHU A 6yz[eT pa3HbIM, IIOTOMY UYTO pa-
6OT8., BbIITOJIHAEeMasi JBVM>KKOM 6a3bl JAaHHDbIX, 6Y,HET pasjin4uyaTtbCA. B rnaBe 5 mbI
O6'b$[CHI/IM, ImovyeMy 3TO ITPOUCXOOUT U KaK BbI6paTb )'Iy‘-II.L[I/Iﬁ 3aIIpocC C TOYKM 3pe-
HUS IIPOM3BOAUTETIbHOCTN.

JIIogsiM CBOVICTBEHHO MBICJIUTD MII€epaTUBHO. OﬁbI‘IHO, Korma MblI mymMmaem
O BBITIOJIHEHMMN 3a0a4M, TO IyMaeM O IIarax, KOTopbie HeO6XO,E[I/IMO NpenrnpuHsATb.
TouyHO Tak JKe, Korma Mbl fJymMmaeM O CJIO)KHOM 3aItpoce, TO AymMmaeM O I1ocjieagoBa-
TEJIbHOCTU YCHOBMﬁ, KOTOpbI€ HY)XXHO IIPMMEHUTDb OJId OOCTUMIKEHU >KeJlaeMOTIo


https://lituz.com/shop/
https://lituz.com/shop/

Lituz. conm

MMnepaTUBHbIN M AeKnapaTUBHbIA NMOAXOAbI: MOYEMY 3TO CIOXKHO % 23

pesyabraTa. OMHAKO eCIM Mbl 3aCTaBUM JIBMKOK 6a3bl JAHHBIX CTPOTO CIe40BaTh
3TO¥ TTOC/Ieq0BaTeIbHOCTH, PE3YJIbTAaT MOXET 0Ka3aThCs HEOTITUMATbHbIM.

Hampumep, mompobyem y3HATh, CKOJAbKO YAaCTO JIETAIOIMX IMacCakKUpOB
¢ 4-M ypoBHeM BbuIeTaloT 13 Unkaro Ha JleHb He3aBUcUMOCTH. Eciiv Ha mepBOM
JTare Bbl XOTUTE BbIOPATH BCEX YACTO JIETAIOIMINX MTaCCaKUPOB C 4-M YPOBHEM, TO
MOSKHO HammcaTh UTO-TO BpoAe:

SELECT * FROM frequent_flyer WHERE level = 4
3aTeM MOKHO BbIOpaATh HOMEpa MX YUETHBIX 3aIICeli:

SELECT * FROM account WHERE frequent_flyer_id IN (
SELECT frequent_flyer_id FROM frequent_flyer WHERE level = 4

)

A IIOTOM, €CJI Bbl XOTUTE HalTU BCe 6p0HI/IpOBaHI/IH, COoeJIaHHbIE 3TUMMU JIIOOb-
MI, MOXHO HAaIllMCaThb Cjieayrolee:

WITH leveld AS (
SELECT * FROM account WHERE frequent_flyer_id IN (
SELECT frequent_flyer_id FROM frequent_flyer WHERE level = 4
)

)
SELECT * FROM booking WHERE account_id IN (

SELECT account_id FROM level4
)

B0O3MOKHO, 3aT€M Bbl 3aXOTUTE Y3HATh, KAKUE U3 ITUX GPOHUPOBAHUIl OT-
HOCSITCS K peiicam 3 Ymkaro Ha 3 uwoist. EC/iv BB TPOJOIKUTE CTPOUTD 3aPOC
AHAJIOTUYHBIM 006pa30M, TO CJIEAYIONIMM IIaroM OymeT Kog M3 JucTuHra 1.3.

Jiuctuur 1.3 < VIMnepaTMBHO NOCTPOEHHbIM 3anpocC

WITH bk AS (
WITH leveld AS (
SELECT * FROM account WHERE frequent_flyer_id IN (
SELECT frequent_flyer_id FROM frequent_flyer WHERE level = 4
)

)
SELECT * FROM booking WHERE account_id IN (

SELECT account_id FROM level4
)

)
SELECT * FROM bk WHERE bk.booking_id IN (

SELECT booking_id FROM booking_leg
WHERE leg_num=1
AND is_returning IS false
AND flight_id IN (
SELECT flight_id FROM flight
WHERE departure_airport IN ('ORD', 'MDW')
AND scheduled_departure::date = '2020-07-04"'
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