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Mpepucnosue aBTopa

C cucremoii yrpasieHusi 6aszamyu JaHHbIX PostgreSQL MHe J0BeNOCh MO3HAKOMUTBCS
B 1998 romy, aTo 6bL1a eme Bepcus 6.2. BakHyio posib B Moeit Bctpeue ¢ PostgreSQL cbir-
pan Bagum MuxeeB, KOTODBIN B Te TOABI ObUI OTHUM M3 KIIOUEBBIX Pa3pabOTUMKOB 3TO
CYB[I. IMocsne nepexopa B 2000 roxy Ha MpernoiaBaTeabckylo paboTy B By3 MHe MOTpe6oBa-
J1ach cBo60IHO pacnpocTpaHsemast CYB/ 11 MCIToNb30BaHMS B yueOHOM mportecce. Ha sty
ponb upeanbHo nogxonuna CYB]I PostgreSQL.

KHura, KOTOpyw BbI AepXXUTe B PyKax, MOSIBUIACh MO MHUIMATUBE U IMPU MOAAEPKKe
kommaHuu Postgres Professional — poccuiickoro nmocrasmiyka CYB]], PostgreSQL. Jletom
2016 ropa g BCTpeTMIICS € AupeKTopom KomnaHuy Onerom bapTyHOBbBIM. OH BbICKa3ajl
UIer o ToM, uTo aJis pacripoctpaHedus CYB]] PostgreSQL Heo6X0onuM y4eOHMUK I10 SI3bI-
Ky SQL. PostgreSQL siBiisieTcst caMoit IPOABUHYTOI cBO60OIHO pacrpoctpansiemoii CYB]I, ¢
OueHb XOpolleit moamep:kkoii crangapra SQL. TeM He MeHee CYIIECTBYIOT U crienuduue-
CKMe 4epThl, Ipucyne uMeHHO PostgreSQL, mo3TomMy Takoi yue6HUK JOJIKEH ObLT OTpa-
KaTh 3Ty criennuky. [IoCKoNbKY s y>ke MHOTO JieT ucronb3oBai PostgreSQL B riperonasa-
HUU B By3e, To Oser BapTyHOB IPeJ/IOKMI MHE 3aHSThCSI HAITMCAHMEM TAKOTO yueOHMKa.
9To MpenJioskeHNe 0Ka3aJ10Ch MHE OUYeHb MHTEePEeCHBIM.

MbI 06cynwitu iaH 6yayiero yue6Huka ¢ I[lasyiom JlyzanoBbIM 1 Eropom POrosbim, KOTO-
pble 3aHMMAIOTCST 06pPa30BaTEIbHBIMY MMPOrpaMMaMy KoMIlaHuu. OHU COTTIACYIIACH BbI-
CTYIIUTDb B TPYAHOI ¥ OTBETCTBEHHOI poNu pemakTopoB KHUru. KoopamnHuupoBamm paboTy
HaJ y4eOHMKOM ¥ [IOMOTa/IM Ha Pa3HBIX CTAOMSIX STOTO TPyAHOTO mpoiiecca Oner BapTyHOB
M 3aMeCTUTEeNb AupeKkTopa Komianuy ViBaH IlaHueHKo. OpUTMHATBHYIO O00KKY KHUTK
coenan Auppeit KnumkoBckuit, a ETop POroB moaroToBM/I MpeIMeTHbI yKa3aTeslb, 61aro-
Iapst KOTOPOMY KHUTOJi 6yIeT yao6HO IMoIb30BaThCsl. Boobiie, 63 moaaepskky KOMITaHUM
Postgres Professional yue6HMK B TAKOM BUJIe HE CMOT GbI COCTOSIThCSI.

IMaHHBI YIeOHUK PEKOMEHIYETCS MCIIOb30BaTh B KOMIUIEKCE C YUeOHMKOM 10 OCHOBAM
TEeXHOJIOrUit 6a3 JAHHBIX, KOTOPbIN HamucaH mpodeccopom CaHKT-ITeTepOyprckoro rocy-
JIapCTBEHHOrO yHuBepcuTeTa boprucom AceHoBuueM HOBMKOBBIM TakKe IPpU IOIIEPKKE
kommaHuu Postgres Professional. BaxkHbIM sIB/IsIeTCSI TO, UTO B 060X yUeOHMKAX IJIST UJT-
JIIOCTpaLuy TIPMEMOB MpUMeHeHMs 3bika SQL MCIonmb3yeTcs OgHa U Ta ke yuebHas 6asa
JaHHBIX «ABManepeBo3Ki», paspaboTanHas ITaBiom JIysaHoBbsIM 1 EropoM Poroseim. OHa
COAEPKUT IaHHBIE, IT0 CBOMM CBOJMCTBAM OJIM3KME K peaJbHbIM. JTO IMO3BOJIIET B Kade-
CTBe YIIpasKHEeHMII MOAEIMPOBATh CUTYAI[VM, KOTOPbIE MOIJIM ObI MMETb MECTO B PEAIbHO
paboTe cIielrMaaucTa 1o 6a3amM JaHHbBIX.



IIpeducnosue asmopa

3HaHMEM TOJIbKO si3bika SQL KBanmuduraius crenmuanmcTa mo 6asaM JaHHBIX He ucuep-
MTBIBAETCS, TTIO3TOMY Ha caiiTe kommanum Postgres Professional rpemcraBieH 1enblii psif
«(upMeHHbIX» YUe6HbIX KypcoB 1o PostgreSQL. Ccblika Ha HUX IpYUBeeHa B KOHIIe KHY-
' B pasjieie «PeKoMeHyeMble MCTOUHUKN».

B manax aBTopa u kommnaHuu Postgres Professional — BbINycK BTOPOIt 4acTu yueGHU-
Ka. OHa 6ymeT mocBsieHa 60ee CIOKHBIM BOIIPOCAM MCIOIb30BaHMs s13bika SQL B cpe-
ne CYB]I PostgreSQL. IIpenmonaraeTcsl pacCMOTPETh TaKie TeMbl, KaK XpaHMUMble (PyHK-
UM U Tipouenypsl, s136ik PL/pgSQL, TpuUrrepsl, HOJIHOTEKCTOBBIN [OUCK, PACHIUPSIEMOCTb
PostgreSQL.

E. I1. MopzyHos



BeepeHue

B HacTosmee BpeMst TEpMUH «6a3a JAHHBIX» M3BECTEH MHOTUM JIIOASIM, JasKe TaJleKUM OT
npocdecCOHaNbHOM pa3paboTKY KOMIThIOTEPHBIX ITporpamMM. Basbl JaHHBIX CTAIM OUeHb
IIMPOKO PACIPOCTPAHEHHO! TEXHOJIIOTHUEN, UTO TIOTPe6OBaIO, B CBOIO OYEPEb, OOJbIIIe-
T0 YMC/Ia CHeIlMaJMCTOB, CIIOCOOHBIX ITPOEKTUPOBATh UX U 06CTYKMBaTh. B Xome 3BoIO-
MY TEOPUU U TIPAKTUKM 6a3 JaHHBIX CTAHIAPTOM Je-(HaKTo CTala pelsIMOHHAs MOIETb
JAHHBIX, @ B paMKaX 3TOi Momenu chOpPMUPOBAJICS U CIIEIMaTU3UPOBAHHBIN SI3BIK MTPO-
rpaMMMPOBaHMS, TIO3BOJISIIOIINI BBITIONHSTh BCe HEOOXOAMMbIE OIepaln ¢ JTaHHbIMU —
Structured Query Language (SQL). Takum 06pa3om, BaskHbIM KOMITOHEHTOM KBannduka-
LMY CTIeLMAICTA B 06/1acTy 6a3 JaHHbBIX SBJISETCS BlageHue s13bIkoM SQL.

B HacrosiieM yueGHOM ITOCOOMM M3J/IaraloTcsl OCHOBBI sI3bika SQL — 3TO 6a30BbIif KypC.
IpuueM sI3bIK pacCMaTPUBAETCS TPUMEHUTEIbHO K KOHKPETHO CICTeMe yIIpaBieHust 6a-
3amu gaHHbIX (CYBI) — PostgreSQL. Peanmnsanusg si3pika SQL B kaxxpmoit CYB]L cooTBeT-
CTBYET CTAaHIAPTY B TOI MM MHOI CTEIIeHY, HO KpOMe CTaHZAPTU3MPOBAHHbBIX (DYHKLVI
”1 BO3MOXHOCTeit, Kaxknasa CYB/I npepjaraet U CBOM LOIOIHUTENbHbIE PAaCIIUPEHNS SI3bI-
Ka. PostgreSQL obGecreunBaeT OUeHb XOPOIIYIO MTOAIEePKKY CTaHIapTa s13bika SQL 1 Takke
MpeoCTaB/isIeT MHTepeCHbIe U MTPaKTUUeCKH Moe3Hble JOIMOJHUTEIbHbIe BO3MOXHOCTHU.
OpHMM 13 rMaBHbBIX JOCTOMHCTB PostgreSQL sBisieTcst paciimpsieMoCTb. TO O3HAYAET, Ha-
MIpMMeD, YTO TI0Tb30BaTENb (KOHEUHO, SBISIOMIMIACS CIIeNManICTOM B obmacTu 6a3 JaH-
HBIX) MOXKET pa3paboTaTh CBOY COOCTBEHHbBIE TUIIbI JAHHBIX. ITU TUIIbI JAHHBIX OYAYT 00-
JIaJaTh BCEMM CBOJCTBAMM BCTPOEHHBIX TUIIOB JaHHBIX M MOTYT GbITh BBEIEHBI B paboTy
6e3 ocraHoBa cepBepa. Kpome Toro, PostgreSQL siBysteTcs CBOGOIHO pacpoCTpaHsIeMbIM
MIPOTYKTOM C OTKPBITBIM MICXOZHBIM KOJIOM, KOTOPBII JOCTYIIEH Ha GOJBIIIOM UMCIIe TIaT-

dbopm.

B mocobuu paccMaTpuUBaIOTCSI HE TOJIBKO BCe OCHOBHbIE KOMaHIbI sI3bIKa SQL, HO Takke U
Opyrue BOIIPOCHI, TaKMe KaK MHAEKCbI M TPaH3aKIUN.

Kuura HamcaHa TakKMM 06pa3oM, UTOOBI ee MOKHO ObLIIO MCITOIb30BaTh KaK IO, PYKOBO/I-
CTBOM ITPEIOJaBaTess, Tak ¥ CAMOCTOSITe/IbHO. [Ipe/inonaraeTcs, 4YTo CTyAeHTbI UMEIOT 0-
CTYII K yKe ycraHoBeHHOM CYDB]I, mostomy npouenypa yctaHoBKU PostgreSQL neTanibHO
He pacCMaTpMBAETCs, a JIMIIb JAIOTCS YKasaHMUs O TOM, IJe HaliTV MHCTPYKIMK TI0 yCTa-
HOBKe.

9To mocobue TMpegHasHAYeHO IJIST TTOMyUYEeHUS MPAKTUYECKMX HABBIKOB VMCIIOTb30BaHMS
si3bika SQL. Yue6HBI MaTepuast MOAAeTCS TaKMM 00pa3oM, UTO MHOTYE BasKHbIe 3HAHUS



Beedenue

YUTATETb JO/KEH IOMYYUTh B Pe3y/IbTaTe BBHIIOJHEHUS 3aJaHNil, HAXOOSIIMUXCS B KOH-
1le KaXX[Io¥i I71aBbl. B OCHOBHOM TEKCTe IVIaB 9T 3HAHMSI MOTYT OBbITh He Ipe[CTaBJIeHbI.
IpenrionaraeTcs, YTO 3HAUMTETbHAS YaCTb 3aJaHuii 6yIEeT BBITOMHITHCSI YMTATENIEM Ca-
MOCTOSITEJIBHO C TTOMOIIbI0 JoKyMeHTanyu Ha CYB]I PostgreSQL, HO 3auacTyio AAIOTCS U
YKa3aHMS K X BBITIOJTHEHUIO. 3alaHMs, TIPUBEIeHHbIE B TTI0COOMM, Pa3INYaIOTCS IO YPOB-
HIO CTokHOCTH. CaMble CIOKHbBIE M3 HUX, a TAKKe Te, KOTOpble TPeOYIT MHOTO BpeMeHM
ILJIST BBITIOJTHEHWSI, OTMEUEHbI 3BE€3T0UKOI.

3aJaHysT MOKHO BBITIONHSITH 10 Mepe M3yUeHMsT y4eOHOT0 MaTepuana KOHKPETHO IJ1aBbl.
O HaKO HEKOTOPbIE U3 HUX MMEIOT KOMITJIEKCHBIN XapaKTep, TO3TOMY JIJISI X BHITIOJTHEHUS
He0oOXOAVMO U3YUNUTh BCIO IVIaBY WM, KAK MMHMMYM, HECKOJIbKO ee pa3esioB.

XoTs mocobye uMeeT MPaKTUUECKYI0 HAITPaBJIeHHOCTD U He SIBJISIETCS TEOPETUYECKUM Kyp-
COM, BCe Xe B [IepBOjJi IJaBe KpaTKo, Ha 3JIeMeHTapHOM YPOBHE M3/I1aratoTcsl OCHOBHbIE T10-
HSTUSI Teopuy 6a3 JaHHBIX U PEISIIMOHHOI MOZEIN. DTO CIeIaHO JIJIS TOTO, YTOObI CTYIeH-
ThI MOIVIV IIPUCTYTIUTD K MPAKTUIECKOMY OCBOEHMIO si3bIka SQL 6e3 3afepskKKu, C MepBbIX
JHell yueOGHOro CeMeCTpa, ellle 10 TOr0 MOMEHTA, KOTIa STY ITOHSTHS OYIyT OCHOBATEbHO
pPacCMOTpPEHBI B JIEKLIMOHHOM KypCe.

Ha dakynbrerax MHGOOPMALMOHHBIX TEXHOJIOTUI B POCCUIICKUX By3ax 6a3bl JAHHBIX Tpa-
OULIMOHHO M3Y4YaloTCsl Ha BTOPOM WJIM TpeThbeM Kypce. [IpuueM 3TOM AUCHUIUIMHE, KaK
MIPaBUIIO, OTBOOUTCS OAVH ceMecTp. OJHAKO KOINUECTBO aKaJeMUUECKUX YIeOHBIX YaCOB
MOKeT pa3nnuaTthes. EM Ha pakTUdYecKkye 3aHITHS M0 3TOM TUCIUIITMHE YIeOHbIi I1aH
OTBOIMT 36 4acOB, TOT[Ia Mbl PeKOMeH/IyeM Cjlefyioliee pacipeseneHe BpeMeH! Ha U3y-
YyeHMe MaTepuasa rmocoous.

Mnaea 1. BeeneHue B 6a3bl AaHHbIX M SQL 1 vac
MnaBa 2. Co3paHue paboyeii cpeabl 1 vac
Mnaea 3. OCHOBHble onepauuu ¢ Tabnmuamm 4 yaca
Mnasa 4. Tunbl faHHbIX CYB[, PostgreSQL 4 vaca
MnaBa 5. OCcHOBbI f3blIka ONPEAENEHNs faHHbIX 4 vaca
Mnaea 6. 3anpocsl 8 vacos
[naBa 7. U3MeHeHune faHHbIX 4 yaca
Mnaea 8. MHaekchbl 2 yaca
MnaBsa 9. TpaH3akuum 4 yaca
Maea 10. MoBbilweHWe NpOU3BOAUTENBHOCTU 4 yaca

[nmaBbl 1 ¥ 2 MOTYT OBITh M3yUEHBI 3a OJHO JABYXYAaCOBOE 3aHSTHE, MOCKOJIbKY CUCTEMA
PostgreSQL yske mo/mKHa ObITh YCTAHOBJIEHA B YUEOHO ayIUTOPUM 3apaHee.

ImaBa 3 mpeacraBisieT co00i KpaTKMii 0630p OCHOBHBIX BO3MOXKHOCTe si3pika SQL, mo-
CJle ee U3yyeHMsI CTyIeHThI JOIKHBI ITPEICTAB/SATh cebe IIPOCThIe CITOCOObI UCTTOMb30BAHMS



Bsedenue

BCEX OCHOBHbBIX KOMaH[, SI3bIKa. JTa IJlaBa HE OUYE€Hb CJIO’KHadA, HO O6’beMHaH, IIO3TOMY Ha
ee u3ydeHmne OTBOAUTCA YeTbIpe yaca.

'naBa 4 mocBsilleHa PaCcCMOTPEHMIO OCHOBHBIX TUIIOB JAaHHBIX, UCIOAb3yeMbiX B CYB]]
PostgreSQL. 9To 6osbliasi r71aBa, OHAKO B HEll 3HAUUTEbHYIO YaCTh COCTABJISIIOT 3aJaHMs
u ynpaskHeHus1. [IpearionaraeTcs, YTO CTYAEHTHI 32 UeThIpe 4aca JOKHBI YCBOUTD TOJIBKO
OCHOBHBbIE TTPMEMbI UCITOJIb30BAHMS TUIIOB AAHHBIX. A [IJIS1 TOTO, YTOOBI 3HAHUS 3aKpeIn-
JIUCh, PEKOMEH/IYeTCSI 06paliaThCsl K MaTePUaIy 3TON IJIaBbl (B TOM UMC/IE U K YITPaKHEHU -
SIM) B IIPOLIECCE U3YUEHMS OCTAIBHBIX IJIaB IOCOOMS PV HEOOXOAUMOCTHM YTOUHEHMS TEX
WV MHBIX 0COOEHHOCTEN MPUMeHEeHYs KOHKPEeTHBIX TUIIOB. PacripenenuTb BpeMsl, Bbie-
JIEHHOe Ha M3y4YeHMe ITOi IIaBbl, Mbl pEKOMEHAyeM CIemyIouMM o6pa3oM: IBa yaca Ha
TepBbIe UeThbipe pasjesna — YUCI0BbIe ¥ CTPOKOBBIE TUITbI, TUTIBI «1aTa/BpeMsi» 1 JIoTuye-
CKUIA TUII, ellle ABa 4yaca — Ha MaCCMBBI M TUI jSson/jsonb.

YTo6bI BHITTOMHSTD 3aITPOCHI K 6a3e TaHHbIX, HEOOXOIMMO XOPOIIO MTIOHMMATh €€ CTPYKTY-
Py, B3auMOCBsI3u Tabyuil. ITosToMy IVIaBa 5, B KOTOPOi pacCMaTpUBAIOTCS OCHOBBI SI3bIKA
ompemeeHus JaHHBIX, OYEHb BayKHA C TOUKM 3PEHMS HeTaJbHOro MU3ydyeHus Tabauil Oa-
3bI JAHHBIX «ABMAIIePEBO3KM» U IMIOATOTOBKM K OCBOEHMIO IIaBbI 6. ITOCKOIBKY MaTepuas
IJIaBbl OCHOBAH Ha TOM, YTO 6a3a JaHHBIX yKe pa3sBepHYyTa Ha KOMITbIOTEpEe CTYIEHTa, TO
BBOIUTDb KOMaH/IbI I/Is1 CO3TaHMS TabIuIl He TpeGyeTcst. DTO IMO3BOJISIET COKPATUTh BpeMSI,
3aTpauyuBaeMoe Ha M3y4YeHMe IJIaBbl. B TOCOOMM IIPUHSIT ITOAXOI, IIPM KOTOPOM CHavasa
paccMaTpUBAIOTCST KOMaH/IbI OIIpeeaeHMs JaHHbIX, a 3aTeM — KOMaHIbl MaHUITY/IMPOBa-
HUS JaHHBIMU. [I03TOMY I1aBa 5 «OCHOBBI SI3bIKA OTpEeAeIeHUsT JaHHBIX» TIPeIIIeCTBYeT
1aBe 6 «3ampockl». OMHAKO M36paHHbIi ITOIXO0/ Peaan3yeTcs He CMIIKOM KeCTKO: B 00-
30PHOI ITaBe 3 pacCMaTPMBAIOTCSI OCHOBHbIE KOMAaH/IbI, B TOM YMC/Ie U HECJIOKHbIe 3a-
MPOCHI. A 3aIIPOChl — 3TO Y3Ke SI3bIK MaHUITYJIMPOBAHMS JaHHbIMKU. Ha u3ydyeHue riaBbl 5
OTBEIeHO YeThIpe uaca. B TeueHue MmepBOro ABYXUacCOBOIO 3aHATHUS HYKHO M3YUUTD OBa
MepBbIX pasfena, B KOTOPBIX OCBEIAIOTCS TaKye BOIMPOCHI, KaK OrpaHUYEeHUS 1eJT0CTHO-
CTY U CO3JIaHMe U yaaneHue Tabmuil. Bropoe IByX4acoBOe 3aHSTHE HYsKHO TTOCBSITUTD U3Y-
YEHMIO TPeX OCTaBIIMUXCS Pa3desioB. B HUX roBopuTcs o crocobax Moavidurauum Tabmnii,
a TaKke O MpeICTaBIeHUsX (Views) 1 cxeMmax 6a3bl JaHHbBIX.

[maBa 6 SBSIETCS I€HTPAJBHONM IIaBOM MMOCOOMS, IOITOMY HA €e M3ydeHMe OTBOIMUTCS
BOCEMb YacoB, T. €. OOJblle, YeM Ha M3yuyeHMe Opyrux rnaB. OHA COCTOUT U3 YeThIpex
pasgenoB. [TIepBblii U3 HUX MMOCBSAIIEH PA3HOOOPa3HBIM TOTOTHUTETHHBIM BO3MOKHOCTSIM
koMaHabl SELECT. Peub umeT, B 4aCTHOCTM, O TaKMUX Belllax, Kak Ipemjaoxkenus LIMIT
u OFFSET, oneparop LIKE u peryasspHble BbIpaskKeHUS B yCAOBUSIX npernoskeHust WHERE
U O OPYTUX BO3MOXHOCTSX. TeM He MeHee MaTepuasa 3TOro pasgesia HeC/JIOKHbINM, IJIs1 €ro
M3yUeHUs NOCTATOUYHO BbIIENIUTD OOVH Yac. Bo BTOpoM pa3fesie pacCKasbIBAeTCs O CIIOCO-
6ax coemqMHEHMS TAbMUII. ITO OoJIee CJIOKHAS TeMA, [TOITOMY JIJISI ee U3yUeHUs] He0OXOam -
MO BBIJIEIUTD ABa yaca. TpeTuit pasfe MoCBsLleH arpermpoBaHUIO U IPyHIIMpPOBKe. B Hem



Beedenue

paccMaTpuBaeTCs M TaKasl BXKHASI M MHTePeCcHas! TeMa, Kak OKOHHble QyHKUMM. [JaHHbI
pasgen Takke TpebyeT AByX4acoBOTO 3aHSTUsI. CaMblil CJIOXKHBIN pasmes 3TOi IJIaBbl —
yeTBepThIli. OH MOCBSIIEH MoA3anpocaM. B HeM, B 4aCTHOCTH, OCBeIllaeTCs TaKasi BaskHasI
M MHTEepecHas TeMa, Kak obmie Tabnuunble BeipakeHust (Common Table Expressions —
CTE). [Ins u3yueHus MaTepuaia JaHHOTO pasjiesia HeoOX0aMO BbIAEIUTD TPU Yaca.

B m1aBe 7 cobpaHbl Bce KOMaHAbI, MpegHA3HAUYEHHbIE JJISI U3MEHEeHMS JaHHbIX: BCTaBKa
CTPOK, UX OGHOBJIeHMeE U yHaneHye. II0CKOMbKY B IIPeJIIeCTBYIOMMX [IaBaX 3T KOMaH/IbI
y>Ke TIPUMEHSIIUCD AJIs1 pellieHys MIPOCThIX 3a7ay, TO B JAaHHOJ IVIaBe PacCMaTpUBAIOTCS
60s1ee CI0KHBIE CIIOCOOBI X MUCIIO/Nb30BaHMS. B Helt MHOTO yIpaskHeHUit, OHU COCTaBJIS-
I0T TIOJIOBYHY ee 06beMa. PekoMeHyeTcs yoenuTh ABa Jaca U3yIeHMI0 CII0COO0B BCTaBKYU
CTPOK B TaGINIIBI, & ellle Ba Yaca — PACCMOTPEHMIO OTepanyii 0GHOBJIEHUS U YO ATeHNS
CTPOK.

I'maBa 8 mocBsIIeHa MHIEKCaM, OHa HeGObIIIast, TO3TOMY C Heli MOXKHO 03HAKOMMUThBCS 3a
OOHO ABYX4acoBoe 3aHsTue. [I0CKOMIbKY MHOEKChI TECHO CBSI3aHbI C BOIIPOCAMMU ITPOU3BO-
IUTEIBHOCTH, T. €. CKOPOCTY BBIITOJIHEHMSI 3aIIpOCOB, TO OBLIO ObI 1€71eCO00pa3HO TocIIe
MU3y4eHUs 3aKII0UMUTEeTbHO IJIaBbl BEPHYTHCS K IVIaBe 8 U MOCMOTPeTh Ha MpefCcTaBieH-
Hble B Heil KOMaH/Ibl U 3aIlIPOChI, yKe 3Hasg 0 KomaHae EXPLAIN.

TpaH3aK].U/I$[M MOCBsIIIeHa I71aBa 9. MexaHM3Mbl X BbITIOJTHEHMSI UMEIOT MHOTO TOHKOCTeﬁ,
IMO3TOMY IIDU U3YUYEHUN 3TOM IJIaBbl HEO6XO,Z[I/IMO SKCIIEPMMEHTUMPOBATDH M CTaPATbCA 00b-
SICHUTD IMOJTyY€HHbIE pe3y/IbTaThbl.

B 3axmtounTenbHOI rmase 10 paccMaTpUBAIOTCS BOMPOCHI TTOBBIIIEHMSI TPOMU3BOAUTENIbHO-
CTH. DTa IVIaBa MOKET IT0KA3aThCsI CJIMIIIKOM abCTPaKTHOI U CJIOKHO IJIS1 HAUaJIbHOTO Kyp-
ca s3b1Kka SQL, TeM He MeHee OHa OUeHb BaskHa. CTyAeHTHI OIKHbI HAYUUThCS UMTATh I1J1a-
HBI BBITIOJTHEHMS 3aMIPOCOB U IOHMMATh Ha3HaUeHMe KaXKI0¥i onepalyy, peLcTaBleHHO
B IJIaHe. A OBJIaJieHM e UCKYCCTBOM ONITUMM3AIIUM 3aIIPOCOB ITOTPEOYyEeT MHOTO BpeMEHU U
OIIbITa, OHO TIPUJIET He Cpasy.

B ToM ciiyuyae, Korga Ha MpaKTUUeCcKue 3aHSITHUS 110 JUCHUIIIMHE «Basbl JaHHBIX» B yue6-
HOM IIJIaHe OTBOAUTCST 54 yaca, MOKHO M3MEHUTD TpeljiaraeMoe pacipemeneHe yueo-
HbIX YacoB. B UacTHOCTHM, B IMIaBe 4 MOKHO OOJIbIlle BpEMEHM MOCBATUTDH TUIIAM JaHHbIX
json/jsonb u maccuBam. B ri1aBe 6 MOsKHO 60Jj1e€e TeTaabHO PaCCMOTPETh OKOHHbIE (PYHK-
LMY U OOIIIVe TabIMUHbIe BeIpaskeHus1. [Ipy M3yueHMM I1aBbl 9, MOCBSIEHHOM TPAH3aKIIM -
sIM, 6bITO GBI 11€71eCO00pa3HO pa3paboTaTh HECIOKHOE MPUWIOKEHUE, B KOTOPOM MCITOJb-
30Ba/INCh ObI TPAH3AKIIMM, U MIPOBECTY SKCIIEPUMEHTDI C ITUM IPWIOKEHMEM, BbITIOTHSIS
rapaJijie;lbHO HeCKOJIbKO CEaHCOB M M3MEHS Sl IIPM 3TOM YPOBHM U3OJSALMM TPaH3aKIIUIA.
B pamkax riaBbl 10 MMeeT CMBICT BEPHYTHCS K KOMaHAaM ¥ 3allpocaM IVIaBbl 8 U M3YUUTD
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Bsedenue

IUIAHbI MX BBIMIOJTHEHMS ¢ MOMOIIbI0 KoMaHabl EXPLAIN. 3a cyeT JOMOIHUTEIBHOTO Bpe-
MeHM MOXXHO pacCMOTpeThb BCe 3aJjaHus U yIIpaskHeHUS MOBbIIIIeHHOV CJIOKHOCTU (TIoMe-
YeHHbIe 3Be3[J0YKOIi).

Takum o6pasoM, pacripeneseHe BpeMeH MOKET ObITb TAKMUM:

Mnaea 1. BBeaeHue B 6a3bl AaHHbIX M SQL 1 yac
Magea 2. Co3paHune paboueit cpenbl 1 yac
Maea 3. OCHOBHble onepauuu ¢ Tabnuuamm 4 vyaca
Mnasa 4. Tunbl panHbIx CYB[, PostgreSQL 6 yacoB
MnaBa 5. OcHOBbI f3blka ONPEeAENneHns AaHHbIX 6 yacoB
Mnaea 6. 3anpocsl 12 vacos
Mnaea 7. U3MeHeHMe AaHHbIX 6 yacos
MhaBa 8. MHaeKCbl 4 yaca
MnaBsa 9. TpaH3akuum 8 yacoB
Magea 10. MoBbilweHWe Npon3BOAUTENBHOCTU 6 yacoB

B moco6umu 1CIionb3yoTCs pa3inuHble BUABI MIPUQTOB /15 BbifeneHusT PparMeHTOB TeK-
CTa B 3aBUCUMMOCTM OT UX Ha3HaueHMs1. KomaH[Ibl, BBOAMMbIE [10JIb30BaTeeM Kak B cpefie
OTepaloOHHOl CUCTEeMBI, TaK U B cpelie YTUINTBI psql, BBIAEISIOTCS MOTyKUPHBIM MOHO-
MIMUPUHHBIM mpudTom. Hampumep:

psql -d demo -U postgres
170)071
SELECT avg( total_amount ) FROM bookings;

PesynbTaThl paboThl KOMaHJ OIEepalMOHHOM cucTeMbl ¥ SQL-KOMaH, BbIIOTHSIEMbBIX
B Cpefie YTUIUTHI psql, HareyaTaHbl MOHOIIMPUHHBIM HmipudToM. Hampumep, B oTBeT Ha
KOMaHIy

EXPLAIN SELECT * FROM aircrafts;

Ha 9KpaH OyaeT BhIBEAEHO CaeAyloliee:

QUERY PLAN

Seq Scan on aircrafts (cost=0.00..1.09 rows=9 width=52)
(1 cTpoka)

MbI HaieeMcs1, YTO U3yUeHNe MaTepuasa, M3JI0KeHHOTO B yueOHOM Toco6mm, OyIeT CIo-
co6GCTBOBATh ITOBBIINIEHNIO YPOBHS Ballleii KBaauMduUKAIMM U paclIiMpeHuIo mpodeccuo-
HaJIbHOTO KPyrosopa.
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maea 1

BeeneHue B 6a3bl paHHbIX M SOL

J7a rnaBa — BBOAHAsA. B HeWi Mbl pacckaxeM 06 ocHoBax 6a3 faHHbIX, O TOM, YTO TaKoe pensuMoHHas Mo-
[LeNb v 3a4eM HyXeH 3blk SOL. OYeHb BaXKHOW TEMOW 3TOW rMaBbl CTaHET ONUCAHWE NPeLMETHOM 061acTy,
Ha OCHOBe KOTOpoM ByaeT cnpoekTMpoBaHa yyebHas 6a3a AaHHbIX, KOTOpas U ByLeT CyXWUTb B KauecTse
NAOLWanKW ang nsyveHmns a3bika SQL. 31o nocobre npeaHa3HAYeHO B NEPBYH oYepenb A1 MPaKTUYeCcKoro
ocBoeHus s3bika SQL, a He Ans n3yyeHns Teopum 6as AaHHbIX, NO3TOMY AN U3yYEHNUS TeopUn HE0HX0ANMO
06paLLaThCs K aBTOPUTETHBIM MCTOYHUKAM, CMIUCOK KOTOPbIX NPUBEAEH B KOHLE y4yebHoro nocobus.

1.1. Yro Takoe 6a3bl AaHHbIX U 3a4€M OHU HYXKHbI

TexHomornu 6a3 JaHHBIX CYIIeCTBOBa/IM He Bcerga. OqHaKo 1 40 UX BHeIPEHMs B IPAKTUKY
JIIOAM TaKke cobupanu u o6pabaTeiBaau gaHHbie. OMHUM U3 CII0CO60B XpaHEeHUST JaHHBIX
OBV TaK Ha3bIBaeMble T1ockue daiinbl (flat files), koTopbie MMe oUeHb ITPOCTYIO CTPYK-
TYpY: JaHHbIe XPAHWINCh B BII€ 3aIIMCeIA, pa3ie/IeHHbIX Ha M0/t QUMKCHMPOBAHHOM [AJIMHbI.
B peanbHOI KU3HM MEXKIY JIeMEHTaMM JaHHBIX 3a4aCTyI0 BO3HMKAIOT C/IOXKHbBIE CBSI3MU,
KOTOpbIe HeOGXOIMMO TTepeHeCT! U B 3JIEKTPOHHYIO 6a3y maHHbIX. [Ipu MCIIOMb30BaHUMU
IJIOCKMX (PaiiyioB TU CBA3M OPraHU30BaTh CJIOKHO, a elle CI0KHee MOAAePKUBATh UX IIPK
M3MEHeHMSIX U YIaJeHUsIX OTHebHbIX 3/IEMEHTOB JaHHbIX.

OIHMUM U3 OCHOBHBIX IOHSITUII B TeOpUM 0a3 HAHHBIX SIB/ISIETCSI MOEIb JaHHBIX. MOXK-
HO CKas3aTh, YTO OHA XapaKTepusyeT CIoco6 OpraHU3alMi JaHHbIX M OCHOBHbBIE METO/IbI
JocTyra K HuM. CHavajia ObLIM MpeIIoKeHbl Mepapxuueckas ¥ ceTeBast MOIeIyu JaHHbIX.
OnHaKo B XOfe SBOMIOIUM TEOPUit U uaei Obla paspaboTaHa peIsIIMOHHAS MOMEIb TaH-
HBIX, KOTOpasl ceityac u SIBJISIeTCS JOMMHMpYIolieii. [I03TOMy B HAacTOsIIee BpeMsl Ipeoo-
yagaioT 6asbl JAHHBIX PEISLIMOHHOIO TUIA. X XapaKTepHOi 4epToii aBJseTcs TOT (axKT,
YTO JaHHbIE BOCTIPUMHMMAIOTCS II0/Ib30BaTeIeM Kak Ta6IuIlbl. B pacropsskeHuY ojIb30Ba-
TeJISI MUMEIOTCS OIepaToPhI IS BRIOOPKYM JaHHBIX M3 TAOJIII, a TAKKe JIJIsT BCTAaBKM HOBBIX
JAaHHBIX, O6HOB)’[€HI/IH M yaajleHus UMeInxcdad 1aHHbIX.

OpmHMM 13 TOCTOMHCTB PeJISIIMOHHOV 6a3bI TaHHBIX SIBJISIETCS €€ CTIOCOOHOCTD MO e PKI-
BaThb CBS3M MEX/Y 7leMeHTaMM TaHHbIX, M30aBJIsisd IPOrpaMMMCTa OT HeOOXOIMMOCT 3a-
HMMATbCS 3TOV pyTUHHOI ¥ OUeHb TPYL0oeMKOi paboToit. B Te BpeMeHa, KOr/ia TEXHOIOTUY
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I'nasa 1. BeedeHue 6 6a3wvl 0aHHbix U SQL

PENIIIIMOHHBIX 6a3 TAaHHBIX ellle He MOMYYMIIY IIMPOKOTO PaCIIpoCTpaHeHMsI, ITPOrpaMMMu-
CTaM MPUXOAMUIOCH Ha MPOIeAyPHBIX SI3bIKaX BPYYHYIO peain30BbIBaTh Takue onepaiun,
KOTOpbIe ceifyac Ha3bIBAIOTCSI KACKaIHBIM OOHOBJIEHMEM BHEIIHMX KIIoUeil M KacKaj-
HbIM yHaJeHMeM 3amyceil U3 MOTUMHEHHbIX Tabmuil ($haiyioB). 34ech CI0BO «BPYUHYIO»
03HAyvaer, 4To /151 BBINOJHEHMS 3TUX ONepaluii IpUXOAUI0Ch NUCATh KOA, COCTOSIIINI U3
2JIeMEeHTapHbBIX KOMaH/I, [TO3BOJISTIOIINI TOOPAaThCS 10 KaXKI0ii 06HOBIISIEMOI UK yaasse-
Moi1 3amycu. ToT mogxom K pabore ¢ 6a3amMmyu JaHHBIX HA3bIBAJICS HABUTAIIMOHHBIM — IIPO-
rPaMMMCT YKa3bIBaj MporpamMMe KOHKPeTHBI aJirfOpUTM Toucka 3anuceii. [IpuseneMm B
KayvecTBe IpyMepa IMPOCTYIO CUTYaLMIO: B 6a3e TaHHBIX, TOCTPOEHHOI Ha OCHOBe (haiiioB,
XPaHUTCSI MHGOPMAIVS O CTYAeHTaX M UX SK3aMeHALVIOHHBIX OlleHKax, IIPUYeM JIMUIHbIe
JaHHbIE CTYIEHTOB XPaHSITCS B OMHOM (aiiie, Ha30BeM ero yuIoBHO «CTYyIeHThI», a 9K3a-
MeHaIMOHHbIE OLIEHKM — B ApyroM ¢aiijie, KOTOPbIil YCUIOBHO Ha30BEM «YCIIEBA€MOCTb».
Ecnu TpebyeTcst yoaauTb MHGOPMAIIMIO O KOHKPETHOM CTYI€HTE U ero 9K3aMeHaIlMOHHbIX
OILIeHKAaXx, TO IPUAETCS He TOJbKO BIMOTHUTD ONIepaliio yaaJleHnsI KOHKPeTHOM 3anucy U3
daitna «CTymeHTbI», HO JOMOJHUTEIbHO OPTaHM30BaTh IIMUKJI [IJIsI TIOVICKA U YIAJIEeHUs TeX
3ammceit u3 Qaiina «YcreBaeMoCTb», Y KOTOPBIX KJIIOUEBOE TI0JIE MMEET TO Ke 3HauYeHue,
YTO U MOJIe B yaaysieMoit sanucu u3 daiia «CTymeHTbI».

Pa6oras ¢ pensiMoHHbIMM 6a3aMy JAHHBIX, IPOTPAMMMUCT M36aBJIeH OT TPOrpaMMUpPOBa-
HMSI HAa «aTOMapHOM» YPOBHE, TTIOTOMY YTO COBPEMEHHbIE SI3BIKMU JJIST «OOIIEHUST» C ITUMMU
6a3aMy JAaHHBIX ABJSIOTCS AeKIapaTUBHBIMM. DTO O3HAYAET, UTO JIJIsT ITOYUEHNMsI pe3yilb-
TaTa JOCTATOYHO JIMIIb YKA3aTh, UMO HYKHO TTOIYYUTh, HO He TpeOyeTcs MpeAIChbIBaTh
CII0CO6 TIONTYYeHMs Pe3yIIbTaTa, T. €. KAK €ro TOTYINTh.

Cucrtema 6a3 JAHHBIX — 3TO KOMIIbIOTEPU3VPOBAHHAs CUCTEMa, IpeqHasHaAueHHas s
XpaHeHus1, mepepaboTKM U Bblgauy MHGOPMAIMK 10 3aIlIpoCy IoIb30BaTeseii. Takas cu-
cTeMa BKITIOUAeT B ce6sI MporpaMMHOE U alllapaTHOe obecIieueHne, CaMy JaHHbIE, a TAKKe
0Jb30BaTeJIei.

COBpeMeHHbIe cucTeMbl 6a3 OAaHHBIX SABJIAIOTCA, KaK IMpaBuJ/IO, MHOI'OITIOJIb30BATE/JIbCKU-
MM. B Takux cucremax O,Z[HOBpeMEHHbH‘/JI OOCTYII K 6ase OAaHHBIX MOIYT IIOJIYYUTb CPa3y
HECKOJIbKO I10JIb30BaTeJIel.

OCHOBHBIM MPOTPAMMHBIM O6ecIieueHeM SIBJISIeTCST CHUCTeMa YyIipaBiaeHus 6asaMu JaH-
HbIX. [To-aHmIMiickM oHa HasbiBaeTcs database management system (DBMS). Kpome CYB/],
B cUCTeMy 0a3 JaHHBIX MOTYT BXOAUTH YTUJIUTBI, CPEICTBA IJIs1 Pa3pabOTKY ITPUIIOKEHMI
(mporpaMm), CpefCTBA ITPOEKTUPOBAHMS 6a3bl JAHHBIX, T€HEPATOPHI OTYETOB U IP.

IMonb3oBaTeny cucTeM ¢ 6azaMu JaHHBIX O PAa3Ie/sIOTCS Ha psA KaTeropuii. IlepBast Ka-
Teropusi — 3TO MPUK/IAJHbIE ITPOrPaMMMUCThI. BTOpast KaTeropusi — 3T0 KOHEYHbIE T10JTb-
30BaTesy, paii KOTOPBIX M BBITTOMHSETCS BCS paboTa. OHM MOTYT IMOMYYUTh JOCTYII K 6ase
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1.2. OcHoeHble NOHAMUS peSIAUUOHHOL Modenu

JaHHBIX, MCITOIb3YS MPUKIATHbIE TPOrPAMMbI WJIM YVHUBEPCAIbHbIE ITPUIOKEHUS, KOTO-
pble BXOIST B mporpamMHoe obecrnieuerue camoii CYB/. B 6ompminacTee CYB]] ecTh Tak
Ha3bIBaeMbli1 IIPOIIECCOP A3bIKA 3aIlIPOCOB, KOTOPbI IT03BOJISIET I10/Ib30BATE/II0 BBOAUTD
KOMAaH/IbI S13bIKa BBICOKOTO YPOBHS (HampuMmep, si3bika SQL). TpeTbs] KaTeropus Iojb30-
BaTeleil — 9TO aAMMHUCTPATOPbI 6a3bl JAaHHBIX. B X 00513aHHOCTY BXOMAT: CO3aHue 6a-
3bI JAHHBIX, BBIOOP ONTUMAJIbHBIX PEKMMOB JOCTYIIA K HEli, pasrpaHMYeHNe ITOJTHOMOYMIA
pasIMUYHbIX TI0JIb30BaTeIe Ha JOCTYII K TO¥ MM MHOM nHbopMaliuy B 6a3e JaHHbIX, BbI-
TIOJIHEHME Pe3ePBHOI0 KOMMPOBaHMs 6a3bl JAHHBIX U T. [I.

Cucremy 6a3 JaHHBIX MOXKHO pa3feUTh Ha JBa IJIABHbIX KOMIIOHEHTA: cepBep U HAabop
KJIMEHTOB (M1 BHeIIHUX uHTepdeiicoB). CepBep — 370 1 ectb CYB/I. KnmeHTaMu SIBISIOT-
Cs1 pa3JMyHbIe IPWIOKEHYsI, HAMMCAHHbIE IPUKIAAHBIMU TPOTPAMMUCTAMU, UIU BCTPO-
eHHbIe MPWIOXKEeHMUs, mocTapyisieMbie BMecTe ¢ CYB/I. OnuH cepBep MOXKET 06CTyKUBATh
MHOTO KJIMEHTOB.

CoBpeMenHble CYB]I BK/IIOUAIOT B ce6sI CJIOBAph JaHHbIX. TO YaCTh 6a3bl JAHHBIX, KOTOPAs
OIMCBIBAET CaMU JaHHbIE, XpaHsiuyecs B Heil. CiioBapb AaHHbIX TomoraeT CYB]] BbImon-
HSITb CBOM (YHKIIVNA.

1.2. OcHOBHbIe NOHATUS PENILUOHHOK MoAEeNH

B Kaxkmoi1 TexHOMOrnueckoii cepe ects cBOsI TepMuHonIorus. CyIiecTByiOT 6a30Bble Tep-
MMHBI, Ha KOTOPBIX OCHOBBIBAIOTCS BCe AajbHelilne paccyskaeHus. Takue TepMUHbI TIPU-
CYTCTBYIOT U B cepe 6a3 maHHbIX. Ceifuac Mbl KPaTKO O HUX ITOTOBOPMM.

B amoxy, npeaniecTBYIOIIYI0 POXKIEHUIO PeSIIMOHHON Teopuu, 6a3bl JaHHbBIX TPaaUIIN-
OHHO PacCMaTpPUBAIUCh KaK HAa60p ¢aiiIoB, COCTOSIIMX 3 3aIlMCeit, a 3al1CH, B CBOIO
ouepenb, ITOAPA3IeISUIICH Ha OTAeIbHbIe IOoJIA. IToJie SIB/ISIIOCh 3/IeMeHTapHO eIVHUIIe
JaHHbBIX.

B pensiuyoHHbBIX 6a3aX JaHHBIX ITOJIb30BATEIb BOCIIPMHMMAET JaHHbIe B Bue Tabmuil. ITo-
3TOMY TE€PMUHY «(dailyi» COOTBETCTBYET TEPMUH «TabIUIIa», BMECTO TEPMIUHA «3aIUCh»
MICIIONIb3YeTCSI TEPMUH «CTPOKa», a8 BMECTO TEPMMHA «I10JIe» — TePMUH «CTOIOeI» (MIn
«KOJIOHKa»). TakuM 06pasoM, TabIMIIbI COCTOSAT M3 CTPOK M CTOJIOIIOB, Ha IepecevueHnmn
KOTOPBIX JO/DKHBI HAXOOUTHCS «aTOMapHble» 3HAUEHMSI, KOTOpbIe HeJb3sl paséuTh Ha 60-
Jiee MeJIKMe 3JIEeMEeHThI 63 ITOTepy CMbICIIA.

B dbopmanbHOI Teopuy pesIMOHHBIX 623 JaHHBIX 3TU TAOIMIIbI HA3bIBAIOT OTHOIIIEHMSI -
M (relations) — moatomy 1 6a3bl JaHHBIX HA3BIBAIOTCS PENISIMOHHbIMM. OTHOIIEHE —
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3TO MaTeMaTuuyecKuii TepMmuH. [Ipu ornipefeneHnn CBOCTB TaKMUX OTHOIIEHMI UCITONIb3Y-
eTcs Teopusl MHOKECTB. B TepMIMHaX JAHHOM TEOPUM CTPOKM TaGIUIIbI OYAYT Ha3bIBATbCS
KopTeskamu (tuples), a KooHKM — aTpubyTaMmu. OTHOIIIEHNE MMeeT 3ar0JI0BOK, KOTO-
PBIiT COCTOUT U3 aTpUOYTOB, U TEJI0, COCTOsIIEe U3 KopTekeii. KomuecTBo aTpubyTOB Ha-
3bIBAETCS CTEIIEHbIO OTHOLIEHMSI, a KOJIMYeCTBO KOPTeXeii — KapaUHAIbHBIM UMCIOM.
Kpome Teopum MHOXeCTB, OOHUM 13 OCHOBAHMUI PESILMOHHON TEOPUU SIBJISIETCS TAKOM
pasfiesl MaTeMaTUUeCKOii TIOTUKY, KaK UCUNC/IeHMe TPeaUKaTOB.

Takum 06pa3om, B Teopuu M TMpakTuKe 6a3 JAHHBIX CYII€CTBYeT TPU TPYIIbI TepMU-
HOB. lHOTIA TEpPMMHBI U3 Pa3HbIX TPYIII UCIOAb3YIOT B KaUeCcTBe CUHOHMMOB, HallpuMep,
3aIMCh U CTPOKA.

Kak MbI y>Ke cKa3ajy BbIllle, B PEJISIIIMOHHBIX 6a3ax JaHHBIX M0Jb30BaTEIb BOCIIPUHMMAET
IaHHbIe B BUIe TabIuIl.

PaccmoTpum pocTyio cucTeMy, B KOTOPOii Bcero Be Tabnuiibl. [lepBas — «CTymeHTbI»:

N2 3a4eTHOM KHUXKU ®. U. 0. Cepus BOKYMeEHTa Homep pokymeHTa
55500 MBaHoB MBaH MeTpoBuy 0402 645327
55800 Knumos AHppeii MBaHoBMY 0402 673211
55865 Hosukos Hukonaii lOpbeBny 0202 554390

U BTOpas — «YcneBaeMoCTb»:

3aueTHaa KHMXKKa Mpeamer Yue6Hblit rop, Cemectp OueHka
55500 ®dusmka 2016/2017 1 5
55500 MaTtematuka 2016/2017 1 4
55800 dusnka 2016/2017 1 4
55800 ®dusmka 2016/2017 2 3

IIpu paboTe ¢ 6asaMiu JaHHBIX YACTO MIPUXOIUTCS C/I€I0BATh Pa3IMUHBIM OrPaHMYEHM-
SIM, KOTOpbI€ MOTYT ObITh 00YCJI0BJIEHBI CIIELV(VUKOI KOHKPETHO IIpeaMeTHOI 061acTi.
Viipoiast peajbHyI0 CUTYaIMIO, IPMMEM CJIeAYIOLIe OTPaHNYEeHNS

— HOMeED 3aYeTHO KHVDKKY COCTOUT U3 MSATU IMMP ¥ He MOXKET ObITh OTPUIIATETHHBIM
(B pa3HBIX By3ax UCIIOIb3YIOTCS Pa3/IMUHbIE CXeMBbI ITPMCBaVBAHNSI HOMEPOB 3aUeTHBIM
KHIDKKAM, 9TY CXeMbI MOTYT GBITh TOPa3o CIOKHEe IMPUHSITOM HAMU U MOTYT YUUThI-
BaTh, HaIIpUMep, rof MOCTYIIEHNS CTYIeHTa B By3);

— Cepusd JOKYMEHTAd, YIOCTOBEPAIOUIEro JIMYHOCTD, ABJISIETCS YE€ThIPEX3HAUYHBIM UM CIIOM,
d HOMep OJOKYMEHTAa, YyIOCTOBEPAIOIIETO JIMYHOCTD, — MIE€CTU3HAYHbIM YN CIIOM;
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— HOMep ceMeCcTpa MOXeT IPMHUMATh TOMbKO ABa 3HaueHus1 — 1 (OCeHHUI cemecTp) u 2
(BeceHHMI ceMeCTp);

— OILIeHKa MOXeT NPMHMUMATh TOJbKO TPU 3HAUeHUs — 3 (YA0BJIETBOPUTENBHO), 4 (XOPO-
10) ¥ 5 (OTJIMYHO): IPYTME OLIEHKM BBICTABJISITh B 3aU€THBIE KHIKKY HE TIPUHSITO.

st umeHTUGUKALMK CTPOK B TAGIMIIAX U IJIST CBSI3Y TabIUL MEKIY COO0I MCIIOMb3YIOTCS
TaK Ha3biBaeMble Koun. [loTeHIuaabHbIi K04 — 3TO KOMOMHALIMS aTPUOYTOB TabIu-
1IbI, TIO3BOJISIIONIAS YHMKAIbHBIM 00pa3soM UAeHTU(GUIVPOBAThL CTPOKM B Heit. Kitrou MokeT
COCTOSITh TOJIBKO JIMILIb 13 OOHOTO aTpubyTa Tabiauiisl. Hampumep, B Tabuile «CTyoeHTbI»
TaKUM UIEHTUPUKATOPOM MOKET ObITh aTpuOyT «HoMep 3aueTHO KHIKKIM». B KauecTse
MTOTEeHIIMATbHOIO K/II0Ya JAHHO# TabIMIIbl MOTYT TaKKe CITYKUTH [Ba ee aTpuoyTa, B3SIThie
BMecTe: «Cepust JOKYMEHTA, YI0CTOBEPSIONIEro JMUYHOCTh» U «Homep moKymeHTa, yOo-
CTOBEPSIOIIEro JIMUYHOCTh». HU OMH 13 HUX B OTAEIbHOCTU He MOKET UCIIOIb30BaThCs B
KauecTBe YHMKAIbHOTO uaeHTudMKaTopa. B Takom ciaydae K04 6ymeT cocTaBHbIM. [Ipu
3TOM Ba’KHBIM SIBJISIETCS TO, UTO IIOTEHLIMAIbHbII KIII0Y JO/KEH OBbITh HEU30bIMOUHbIM, T. €.
HMKaKoe MMOAMHOXKECTBO aTpMOYTOB, BXOISIINX B HETO, He JO/IKHO 06/1a1aTh CBOICTBOM
YVHUKAIbHOCTU. IIOTeHIMaIbHbIi K/TI0Y, BKIIOYAIONINIT ABa YIIOMSIHYThIX aTpMUOyTa, SIBJIsI-
eTCsl HeM30bITOYHBIM.

Kittoun HysKHBI [J15 a[ipecany Ha ypOBHE CTPOK (3amnuceit). [Ipy Hamuuuu B Tabauile 6omee
OJHOTO MOTEHI[MATBHOTO KII0Ua OJMH U3 HUX BBIOMPAETCSI B KAUECTBE TaK HAa3bIBAEMOTO
NEePBUYHOIO KJII0Ya, 3 OCTAIbHbBIE OYIYT SIBISITHCS AJIbTEPHATUBHBIMMY K/IIOUAMM.

PaccmoTpum Tabmuikl «CTyoeHThI» U «YCIIeBaeMOCThb». [IpenIonokumM, 4YTo B Tabiauile
«CTymeHTbI» HET CTPOKM C HOMEpPOM 3aueTHONM KHIDKKM 55900, Torma BKIIOUATh CTPOKY
C TaKMM HOMEPOM 3aYEeTHOI KHVDKKU B TaGIMUIly «YCIIeBaeMOCTb» He UMeeT cMbicia. Ta-
KM 00pa3oM, 3HaUeHusI cTonb1a «<HoMep 3aueTHOI KHVSKKU» B TabnIie «YCIeBaeMoCTb»
IOJKHBI OBITh COTJIACOBAHBI CO 3HAUEHUSIMU TAKOTO 3Ke CTO/61A B Tabmuiie «CTyIeHTbI».
ATpu6yT «HoMep 3a4eTHO KHVDKKM» B Ta6G/IUIIE «YCIIEBAEMOCTh» SIBJISIETCS ITPUMEPOM TO-
r0, YTO HA3bIBAETCS BHEIIHMM KII0U4OM. Tabnuiia, comepskaniasi BHEIIHUI KTI0Y, Ha3bl-
BaeTcs cehIalolneiics Tabnuieii (referencing table). Tabnuiia, comepskamiasi COOTBETCTBY-
IONIMIA TTIOTEeHIMAIbHBIN KJTI0U, Ha3bIBAETCSI CChIIOUHOI (11e1eBoif) Tabmuieii (referenced
table). B Takux cyrydasix rOBOPSIT, YTO BHENTHMI K/TIOYU CChIJIAETCS HA TTOTEHLMATbHbI KITI0U
B CCbUIOYHOIT Tab/uile. BHENTHMIT K/TIOY MOYKET ObITh COCTaBHBIM, T. €. MOXET BKITIOUYAaTh
6osee omHOTO aTpMbyTa. BHENTHMIT K/TI0Y He 00s513aH ObITh YHUKAIbHBIM. [Ipo6iema obec-
reyeHusl TOro, YTOObI 6a3a TaHHBIX He COAepsKaia HeBepHbIX 3HAUeHN T BHEITHNX KITI0Ue,
M3BeCTHA Kak MpobieMa CChUIOYHOI HeocTHOCTHU. OrpaHnyeHKe, COITIACHO KOTOPOMY
3HaUeHMs BHENTHMX KITI0Ueli JO/DKHBI COOTBETCTBOBATH 3HAUEHMSIM MOTEHIIMATbHbIX KITI0-
yeii, Ha3bIBAETCSI OTPAaHMYEHMEM CCHIJIOYHON LEIOCTHOCTU (CCHIIOYHBIM OrpaHuye-
HUEeM).
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Ob6ecrevyeHreM BBITIOJTHEHMSI OTPAHMYEHMI CChIJIOUHOI 1eI0CTHOCTM 3aHumaetcss CYB]I,
a oT pa3paboTumKa TpeOyeTcs JIUIIb YKa3aTh aTPUOYThI, CTyKallye B KaUecTBe BHEIIHUX
Kioueit. IIpy MpoeKkTUpoBaHUM 6a3 JAaHHBIX YACTO MpeaycMaTpUBAETCs, UTO IIPU yaae-
HUM CTPOKU U3 CChIIOUHOI TaOIUIIBI COOTBETCTBYIOIINE CTPOKY U3 CChIIAIONIENCS TaOMUIIbI
JIOJKHBI GBITH TAKKe YIaJIeHbl, a IpU M3MEeHeHUM 3HaUYeHUsI CTOIOIa, Ha KOTOPBIi cChlia-
eTCs BHEIIHMIA KJTI0Y, JOJIKHbI ObITh M3MeHeHbI 3HaUeHMs BHEIIIHero K/Iioua B CChLIaioIeii-
¢s1 Tabnuile. ATOT MOAX0[, Ha3bIBAETCSI KACKAAHBIM YAaIeHMeM (OOHOBIEHUEM).

WHorma npuMeHSIIOTCS U ApyTHe TToaxonbl. Harpumep, BMeCTO yaaieHus CTPOK U3 CChlia-
IonIeiics TabauIbl B 9TUX CTPOKAX IIPOCTO 3aMEHSIIOT 3HAueHUs aTpuOyTOB, BXOISIINX
BO BHEIIHUIT K04, TakK Ha3biBaeMbiMU NULL-3HaueHMusiMmu. JTO cIiel[1ajabHble 3Haue-
HMsI, O3HAYAOIIe «<HUYTO» UM OTCYTCTBME 3HAUYeHMS], OHM He COBNAJaloT CO 3HaUeHNEeM
«HYJIb» UJIK «ITyCcTas cTpoka». NULL-3HaueHMe mpuMeHseTcs B 6a3ax JaHHBIX U B KAUECTBe
3HaueHMs 110 YMOJTUYaHUIO, KOT/1a [T0JIb30BAaTE/Ib HE BBEJI HUKAKOTO KOHKPETHOI'O 3HAUEHMUSI.
[TepBuuHbIe kat0uM He MOTYT cofepskaTb NULL-3HaueHwmit.

TpaH3aKIMsS — OJHO U3 BAXKHENIMX MOHATHUI Teopuy 6a3 maHHbIX. OHA 03HaYaeT Habop
orepamnuii Haja 6a30Jt JaHHBIX, pacCCMaTPMBAEMbIX KakK eMHas U HegeIuMasi eIMHUIIA pa-
0O0TbI, BBITTOJIHSIEMas! TIOTHOCTBIO WJIM He BBITTOJHSIeMasi BOBCe, €C/TM TTPOU30IIeN KaKoii-
TO €c60Ji B TIpoliecce BBIMOTHEHMS TpaH3akiuu. TakuM 06pa3soM, TpaH3aKIUU SIBJISTIOTCS
CpencTBOM obecrieueHMs COrJIaCOBAHHOCTM JaHHbIX. B Hallleit 6a3e JaHHbIX TpaH3aKLMei
MOTYT ObITh, HAIIPUMEDP, ABe Ollepalyy: yaajaeHne CTpoKM u3 Tabmuisl «CTyIeHTbI» U yia-
JIeHMe CBSI3aHHBIX 110 BHEITHEMY KJTIOUY CTPOK M3 TabauIIbl «YCIIEBAEMOCTb>.

1.3. Yro Takoe sa3bik SQL

361K SQL — 3TO HeMpoLenypHBbIN SI3bIK, KOTOPBIN SIBISIETCSI CTAHAAPTHBIM CPeACTBOM pa-
0O0TBI C JAaHHBIMU BO BceX pensioHHbix CYB]I. OnepaTopbl (KOMaHIbl), HallMCaHHbIE Ha
9TOM SI3bIKe, JINIIIb YKa3biBaloT CYB]I, KaKkoit pe3ynbTaT JO/KeH ObITh MTOTyYeH, HO He OIH-
CBIBAIOT IIPOLIeAypy TosyueHust aToro pesynbrata. CYBIl cama ompemensieT Criocod BbI-
MMOJTHEHMSI KOMAaH/IbI I0JIb30BaTess. B si3bike SQL TpaaAuLIMIOHHO BbIAESIOTCS TPyIina oIe-
patopoB onpenenedus gaHHbiX (Data Definition Language — DDL), rpyriia orepaTopoB
MaHumyaMpoBaHus ganHbiMM (Data Manipulation Language — DML) u rpymia omnepa-
TOPOB, YIIPaBJISIOIMX TIPUBUIETUSIMM HOCTYIIa K 06beKTaM 6a3bl maHHbIX (Data Control
Language — DCL).

K omeparopam s13bika omnpepaenenust AaHHbIX (DDL) OTHOCATCST KOMaHABI AJIsI CO3IaHMSI,
M3MeHEeHUs U yaaJeHus Tab/nII, TIPeICTaBIeHNT U APYTUX 00beKTOB 6a3bl JaHHbBIX. [le-
TaJIbHOMY PACCMOTPEHMIO 3TUX KOMaH/[I, TTOCBSIIIEHBI I7IaBbI 5 1 8.
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K omepaTtopam s3bika MaHUITYIMPOBaHMs gaHHbIMM (DML) OTHOCATCS KOMaHAbI [IJIS BbI-
OGOpKM CTPOK U3 TAOIMII, BCTABKM CTPOK B TaOIUIIbI, OOHOBJIEHUS U yIAJIEHUS CTPOK. ITU
KOMaH/IbI TOAPOGHO pacCMaTPMBAIOTCS B IIaBaxX 6 1 7.

Omneparopsl DCL B moco6uu He paccMaTpUBaloTCs, T. K. PostgreSQL 1mo3BosisieT Ha Hayasb-
HOM 3Tarie U3yuyeHus si3bika SQL 060iTHCh 6e3 UX UCIIONTb30BaHMSI.

1.4. OnucaHme npeameTHOI 06nacTU K yuebHOI 6a3bl AaHHbIX

YTO6bI ITOKA3aTh BCE OCHOBHbIE BO3MOXKHOCTH si3bIKa SQL, HaMm noTpebyeTcst 6a3a JaHHBIX.
Jta 6a3a JAaHHBIX HE IO/DKHA OBITH CMIIKOM CJIOXKHOM, YTOOBI ee M3yyeHue He moTpebo-
BaJIo CIMIITKOM MHOTO BpeMeHu. Ho BMecTe ¢ TeM OHa [0/KHA ObITh TOCTATOYHO Pa3HO06-
Pa3Hoi1, UTOOBI 3aMPOCHI K Helt BhIMIAeNM Obl TPaBIONOIOGHBIMM, TOYTY TAKUMMU JKe, KaK
" B peaJibHO paborTe.

B KauecTBe NpeaMeTHOI 0067acTy BbIOEpeM IacCakMpCKue aBuarepeBo3ku. Ee opuru-
HaJIbHOE OMycaHMe U ommcaHue 6a3bl JAHHBIX «ABMarepeBO3KM» MOKHO HaTH I10 agpe-
cam https://postgrespro.ru/education/demodb u https://postgrespro.ru/docs/postgrespro/
current/demodb-bookings.html. Hageemcs, uTo 3Ta 06/1aCTh 3HaKOMa MHOTMM YUTATEISIM
Hamero yue6Horo mocob6ms. KoHeuHo, B yUeOHBIX Ie/ISIX peajabHask CUTyalus HaMepPeHHO
YIpOIIeHa, HO BCe MPUHIIUITMAIbHBIE BEIM COXPAHEHBI.

Urak, Hekast poccuiickasi aBMaKOMIIaHMS BBITIOMHSIET MacCaXKUPCKue apuanepeBo3ku. OHa
o6JaraeT CBOMM ITapKOM CaMOJIETOB Pas3/IMUHbBIX Mogeseii. Kaxxgas mogenb camorneTa mmve-
eT OIlpelieJIeHHbIN KO, KOTOPbIN npucBanBaeT MexayHapoaHas accouyanusl apuanepe-
B0o3unKoOB (IATA). IIpu 3TOM GyIeM CUMTaTh, UTO CAMOJIEThI OTHOI MOZIENN UMEIOT OfIU-
HAKOBble KOMIIOHOBKM CaJIOHOB, T. €. TIOPSIIOK pa3MeleHns] Kpecesl U HyMepalyui MecCT
B caJIoHaX 6M3HeC-K/Iacca ¥ SKOHOMMUYECKOro kKiacca. Hampumep, eciu ato momenb Sukhoi
Super]et-100, To MecTO 2A OTHOCUTCS K OM3HEC-Kjaccy, a MecTo 20D — K SKOHOMUYECKOMY
KJaccy. BrsHec-Kimacc ¥ 5KOHOMMYECKMI KJIacC — 3TO Pa3sHOBUIHOCTU TaK Ha3bIBA€MOTO
KJacca 06CTy>kKMBaHMSL.

Haura aByakoMITaHMsI BBITIOMHSET T0JIeThl MeXAy aspornopramu Pocenu. Kaxxkmomy aspo-
MOPTY MPUCBOEH YHUKAIbHBIN TPEXOYKBEHHbBIN KO/, TIPM 3TOM MCITOIb3YIOTCSI TOJIBKO 3a-
[IaBHbIe OYKBBI JIATMHCKOTO ajiaBUTa. ITU KOABI MMPUCBaMBaeT He caMa aBMaKOMITaHMS,
a crneuyaabHble OpraHu3aluy, YIpapasolye macCaXupCcKMMu apuanepeBo3kaMu. 3avda-
CTYI0 Ha3BaHMe ad3poIopTa He COBIIaiaeT ¢ Ha3BaHMeM TOrO ropofa, KOTOPOMY 3TOT a3po-
nopt npuHazyiexkut. Hampumep, B ropone HoBocubupcke asponopt HasbiBaeTcs Tonmaue-
BO, B ropoze Ekatepuu6ypre — KonbiioBo, a B CaukT-IleTep6ypre — ITyakoBo. K Tomy ske
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HEKOTOpbIE TOPOa MMEIOT 60jiee OMHOro asporopTa. Cpasy B KauecTBe IIpuMepa BCIIOMM-
HaeTcst MockBa ¢ ee asporiopramu Jlomomenoso, lllepemeTbeBo 1 BHyKoBO. [Io6aBuM elile
OIIHY BaXKHYIO JTeTa/Ib: KasKIbli1 a3pOIIOPT XapaKTepusyeTcs reorpaduuecKMMm KOOpaMHA -
TaMM — JOJITOTOM Y IIMPOTOJ, a TAKXKE YaCOBBIM ITOSICOM.

@opMUPYIOTCSI MapIIPYThI [lepeieToB MeXXAy ropogamu. KoHeuHo, Kaxablit Takoit Maplii-
PYT TpebyeT yKasaHMs He TOJIbKO rOpojia, HO U a3pOIopTa, IMOCKOJIbKY, KakK MbI YK€ cKa3a-
JIYi, B TOPOZie MOXKET OBITh ¥ 60JIee OIHOTO a3poIopTa. B KauecTBe YIIpoIeHNS peaTbHOCTH
MBI pPelllM, YTO MapUIPyThl He OYIyT UMETb IMPOMEXKYTOUHBIX ITOCA/IOK, T. €. Y HUX OyHeT
TOJILKO a3pOIOPT OTIPABIEHUS U a3poNopT HaszHaueHMsI. Kaskaplii MapuIpyT MMeeT Lie-
CTU3HAYHbBI HOMED, BKIIOUAIOIINIT IMOPBI M GYKBbI TATMHCKOTO andaBuTa.

Ha ocHoBe nepeyHst MapuipyToB GopMuUpyeTCs paciucaHue 1nojieTos (i peiicos). B pac-
MMCAHUYM YKa3bIBAETCS IJIAHOBOE BpPEMs OTIPABJIEHUS U TIAHOBOE BpeMsl MPUOBLITUS,
a Taxke TUII CAaMOJIeTa, BBIMTOHSIOIErO 3TOT Peic.

Ipu pakTHUECKOM BBITIOTHEHUM peica BOSHMKAET He0OX0AMMOCTb B yUeTe NOTOTHUTE Tb-
HBIX CBeZleHUi, a UMeHHO: (paKTMYeCcKoro BpeMeHU OTIIpaBieHms U pakTUuecKoro Bpeme-
HM IIPUOBITHS, a TAKKe cTaTyca peiica. CTaTyc peiica MOXKeT IPUHUMATh PsIT 3HAUEeHMIA:

- Scheduled (3a mecsi1 OTKpbIBaeTCSI BOSMOXKHOCTh OPOHMPOBAHUS);
— On Time (3a CyTKY OTKPbIBAETCS PETUCTPALINS);

— Delayed (pe’ic 3amepkaH);

— Departed (Bbu1ETEN);

- Arrived (mpu6b11);

- Cancelled (oTmeHeH).

Tenepb o6paTuMcs K maccaskupam. [Tonet HaunHaeTcs ¢ GpoHUpoBaHus aBuabusera. B Ha-
CTOsIIIee BpeMsl OOIIETTPUHSTO ITPAKTUKOM sIB/IsSeTcsl ohopMIeHe 37IeKTPOHHBIX Ouie-
ToB. Kasknplif Takoi 6MiIeT MMeeT YHUKAIbHBIN HOMep, cocTosiimii u3 13 nudp. B pamkax
OITHOJI TTPOLIeTypbl GPOHUPOBAHMST MOKET GbITh 0OPMIIEHO HECKOJIBKO OMIETOB, HO KasK-
Iast Takasl IpolieIypa MMeeT YHUKAIbHbIN IIeCTU3HAYHbI HOMeD (b p) 6pOHNPOBaHMS,
COCTOSIIIMI U3 3aIJIaBHbIX OYKB JIATMHCKOTO ajdaBuTta 1 uudp. Kpome Toro, ajast Kaxkmoii
Mpoleypbl OPOHUPOBAHMS 3aITMChIBAETCS TaTa OGPOHMPOBAHMS M PACCUMTHIBAETCS OOIIIAs
CTOMMOCTb OOPMJIEHHBIX OMIIETOB.

B Kakmplii 6MIeT, KpOME ero TPUHAALATU3HAYHOTO HOMepa, 3alMChIBaeTCs UAeHTUGMKA-
TOp Iaccaskupa, a Takske ero MMt 1 hamMmuins (B JJATUHCKOM TPAHCKPUIIIIMN) ¥ KOHTAKTHbBIE
IaHHbIe. B KauecTBe naeHTHGUKATOPA ITacCaXkupa MUCIIOIb3YeTCsI HOMEepP JOKYMEHTa, YI0-
CTOBEPSIOIIEro JIMYHOCTh. KOHeUHO, MmaccaXkup MOKET CMEHUTb CBOI JOKYMEHT, a MHOM
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pas maske paMmIMIo M MMS, 3a BpeMs, ITpolleaiee MeXIy OpOHMPOBaHMEM OMIIETOB B pas-
Hble JHU, T03TOMY HEBO3MOXHO HaBepHSIKA CKa3aTh, YTO KaKye-TO KOHKPETHbIE OMTIeThI
ObLTM 0(OPMJIEHBI Ha OJTHOTO ¥ TOTO 3Ke IaccaXkmupa.

B kasknplit 971eKTPOHHBIN OMJIeT MOKET ObITh BITMCAaHO Gojee omHoro mnepesnera. Crienya-
JICTBI Ha3bIBAIOT 3TU 3alMCH O IepejeTax cerMeHTaMy. B KauecTBe Mpumepa Haauuus
HECKOIbKMX CETMEHTOB MOXKHO MPUBeCTH Takoii: KpacHospck — MockBa, MockBa — AHa-
na, Anamna — MockBa, MockBa — KpacHosipck. [Ipy 3TOM BO3MOXHO B paMKax OZHOTO
O6pOHVMPOBaHMS 0GOPMUTH HECKOIBKO OMJIETOB HA PasIMUHbIX MAacCakupoB. [IJiT KaxKmo-
O [epesieTa yKas3blBaeTCs HOMep peiica, a3ponopThl OTIIPAaBIeHMS U Ha3HAUeHMs], BpeMsI
BbUTIETA U BPeMSI MTPUOBITHS, a TAKKE CTOMMOCTB epesieta. Kpome Toro, ykasbIiBaeTcs U Tak
Ha3bIBAeMbIii KJIacC 06CTYKMBAHNS : SKOHOMMUYECKUI, OM3HEC U Ap.

Korma maccaxkup mpmObIBaeT B a9POMOPT OTIIPAaBIEHMS M IPOXOIUT PErUCTpalInio 6uera,
odopMIIIeTCsT TaK Ha3bIBAEMbIi TIOCAIOUHBII TAJIOH. DTOT TAJIOH CBSI3aH C aBMaOWIETOM:
B TAJIOHE YKa3bIBAETCSI TAKOJ K€ HOMep, KOTOPbIii MMEeeT 3JIeKTPOHHbI aBuabuieT naH-
HOro naccaxxupa. Kpome Toro, B TaJIoHe yKa3bIBaeTcsl HOMep pelica 1 HOMep MecCTa B ca-
MoJieTe. YKa3bIBaeTcs Takke M HOMep M0CaL0YHOr0 TaJlOHa — I0C/IeA,0BaTe/bHbII HOMED,
MIpMCBaMBaeMblii B IIPOLIECCe perucTpanyy 6MIeTOB Ha JaHHbII pefic.

HamomHMM, 4TO KaXkIOMy KpecsTy B CaJiOHe camojieTa COOTBETCTBYeT KOHKPeTHbIN Kiacc
obcmykuBanus. JJaHHast MHGOPMAaIIKS YIYUTHIBAETCS IIPYU PErucTpainy 61metoB u ohopMm-
JIEHUY TI0CaIOYHBIX TAIOHOB. Ec/u, HarpuMep, maccaskup rprobpen 6uieT ¢ SKOHOMUYe-
CKMM KJIACCOM OOCTY>KMBAHMSI, TO B €r0 ITOCaJ0YHOM TaJoHe O6yIeT yKa3aH HOMep MecTa
B CAJIOHE 9KOHOMMYECKOTO KJIacca, HO He B caJIoHe OM3Hec-K1acca.

Cnenys TIpMBeIeHHOMY OIMMCAHUIO TIPEIMETHON 00/acTy, MOKHO CITPOEKTMPOBATh MO-
JIenbHyI0 6a3y JaHHBIX, IpeaHasHAYEHHYIO I u3ydeHus si3bika SQL. ITocKombKy Halile
yue6HOe rocobye B IepBYI0 ouepeasb MpegHasHaueHo IJ1s M3yueHus s13bika SQL, a He aJis
OBJIaJIEHNS MICKYCCTBOM ITPOEKTUPOBAHMSI 6a3 JaHHBIX, TO MbI IIPUBEIEM JIUIIb IMarpaMMy
CXeMbI TaHHbIX, Ha KOTOPOJi MMOKa3aHbl CYNTHOCTY, BbIIeJIEHHbIE B IIPeAMETHOI 06J1acTH,
a Takke MX CBSI3U U aTpMOyThl. KOHKpEeTHbIE K€ TUIThI AAHHBIX, IEPBUYHbIE ¥ BHEIIHVE
KJIIOUM, a TaKKe OTpaHMYeHNs, HAJIOKEHHbIe Ha aTpUOYTHI U TabIMIIbI, MbI TIOKasKEM YKe
B MOCJIeAYIOIIMX [VIaBax B IIpoLiecce pacCMOTpeHus komaHg, SQL, npefHa3HaUeHHbBIX [,15
(dbusnyeckoro cosmaHyst TabauIl B 6a3e TaHHbBIX.

[IpuBemeHHYI0 HIKe CXeMy MOKHO HailTu Ha caiiTe kommnaHuu Postgres Professional mo
aJzpecaM, yKa3aHHBIM B Hauaje 3TOro pasjerna.

21



I'nasa 1. BeedeHue 6 6a3wvl 0aHHbix U SQL

Bookings
BpoHupoBaHus

# book_ref
* book_date
* total_amount

Tickets
Bbunetbl

Airports
AsponopTbl

# airport_code
x airport_name
* City

+ longitude

* latitude

x timezone

L

Flights
Pelicbl

*

*

o

ticket_no
book_ref
passenger_id
passenger_name
contact_data

Ticket_flights
MepeneTtbl

# ticket_no

# flight_id

x fare_conditions
* amount
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flight_id

flight_no
scheduled_departure
scheduled_arrival
departure_airport
arrival_airport

status

aircraft_code
actual_departure
actual_arrival

Boarding_passes
MocafouHble TanoHbl

# ticket_no

# flight_id

* boarding_no
* seat_no

>,,

Aircrafts
CamoneTsbl

# aircraft_code

* model
* range

Seats
Mecta

# aircraft_code
# seat_no
+ fare_conditions




KOHmpOfleble e80npocel u 3adanus

KOHTpOl‘IbeIe BOMpoOCHbI U 3apaHNUA

Kakwe rpymniisl oriepaTopoB BbIIENSIOTCS B cOCTaBe s13bika SQL?

HajiTe HedopMaJibHOE OIpefeeHe OCHOBHBIX IOHSTUII PEISIIMOHHON MO
IaHHBIX: OTHOIIEHNE, KOPTEX, aTPUOYT.

[IJ1s1 yero Hy>KHbI BHEIIIHME KITIOUM B PEJISIIIMOHHBIX TabauUIax?

YTo Takoe MoTeHLMabHbINM KITI0U?

* TpemyioxkuTe MpuMep U36bITOUHOTO IMTOTEeHIMATIBHOIO KI0Ua IJ1s1 OGHOM 13 TabIuIl

6a3bl TaHHBIX «ABMATIEPEBO3KM» U OOBSICHUTE, TTIOUEMY OH 6YIEeT M36bITOUHBIM.

* B peann3annmn 6a3bl JaHHDbIX «ABI/I&HQDEBOSKI/I» ImpearojaaraeTcsda, YTo CaMOJIEThI O -

HOJt MOZIe/TV MOTYT MMETb TOJIbKO OIHY KOMITOHOBKY CaJIoHa. IIpefcTaBuM, UTO PyKO-
BOACTBOM MPUHSTO PEIeH)e O TOM, UTO HY’KHO YUUTHIBATh BO3MOXHOCTb HAJTMUMS
PasJINYHBIX KOMIIOHOBOK [IJIST Kaskmoit Momenu. Kakue Tabmuiibl npuaeTcs Mogudu-
IIMPOBATh B TAKOM CJTyuae ¥ KakumM obpasom? IToTpebyeTcs /v co34aBaTh JOIOTHM-
TeJIbHbIe TabINUIIbI?
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aBsa 2

Co3zpaHue paboueii cpeabl

Mpexae 4yeM NpUCTynaTb K HEMOCPEACTBEHHOMY M3Yy4YeHMI0 A3bika SQL, HY)XHO NONYYMTb AOCTYN K CEpBepy
PostgreSQL. 3To MOXHO caenatb, HanpuMep, B KOMMbOTEPHOM KJTACCe UMW MyTEM OOPALLEHMS K YaaneH-
HOMy cepBepy yepe3 TepMuHan. OgHaKo MOXHO co3aaTb pabouyto cpeay ans cebs M Ha CBOEM NI0KaNbHOM
KoMnbloTepe, yctaHoBuBs nonHyto sepcuio CYB[ PostgreSQOL, T. e. cepsep 1 knMeHTCKMe nporpammsl. B atom
cnyyae y Bac 6ynet ropasno 6osblie NOSHOMOYMIA MO HACTPOMKe U ncnonb3oBaHuto PostgreSOL.

B 3akntouMTENIbHOM YaCTU rNaBbl Mbl MOKAXEM, KaK pa3BeEpPHYTb yqe6Hy+o 6asy AaHHbIX «ABMaI’IepeBO3KVI>>,
HAaNOJIHEHHYIO CNeunanbHO NOATOTOB/IEHHBIMU I'IpaBlJ,OI'IOﬂ,O6HbIMI/I OAHHbIMW.

2.1. YcraHoBka CYb/

ITocKoNMbKY HacTosIee yueOHOe ITocodue mpeTHa3HAYeHO 1)1 M3ydeHus si3bika SQL, a He
ocHOB agMuHucTpupoBanus CYB]] PostgreSQL, TO Mbl OTpaHUMYMMCS JIUIIIb KPAaTKUMMU yKa-
3aHMUSIMU O TOM, Te HaliTU MHCTPYKIUU 10 YCTAHOBKe.

HauaTb HY;KHO ¢ BbI6Opa Toro auctpubyrusa CYB]I, KOTOPbIif BbI XOTe/M ObI YCTAHOBUTb.
Bbl MoskeTe BbIOpATh OpUTMHAIbHBI BapuaHT PostgreSQL min TOT, KOTOPBIi MpepiaraeT-
cst kommianueit Postgres Professional. OH Ha3biBaeTcst Postgres Pro u comep>Kut He TOIbKO
Bce GYHKIVY Y MOIY/IN, BXOZSIINE B COCTaB CTAHJAPTHOTO AVCTPUOYTHUBA, HO U TOTIONHA-
TeJIbHbIe pa3pabOTKM, BHIIOIHEHHbIe B KoMIaHuyu Postgres Professional. [Iist usyueHus
OCHOB sI3bIKa SQL 5TV AMCTPUOYTUBBI MTOAXOAST B paBHOI cTeneHu. OgHAKO JOKYMEHTA-
LM Ha PYCCKOM $I3bIKe BKJIIOUeHa TOIbKO B cocTas Postgres Pro.

IToce TOro Kak BbI OINpEIennUTeCh ¢ KOHKPeTHBIM aucTpubytusoMm CYB]I, He06XogMMOo
BBIOPATD OIepaIMoOHHYI0 cucTeMy. PostgreSQL moggep>kuBaeT MHOXKECTBO CUCTEM, B TOM
yucie pasinuHbie Bepcun Linux, a Takske Windows.

VcTaHaBIMBAaTh PeKOMEHIYeTCs TTOCTeIHI0 cTaduiabHyIo Bepcuio CYBII.

Eciiu BBI penmviy BOCIIONb30BaThCSI OPUTMHATBHBIM AUCTpUOYTHMBOM PostgreSQL, To Hait-
TU MHCTPYKLMY 110 €r0 YCTAaHOBKEe B PasIMUHBIX OIepaliMOHHbIX CUCTeMaxX MOKHO I10 af-
pecy https://www.postgresql.org/download,.
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I'nasa 2. Co3daHue paboueti cpedsl

Ec1y ke BbI OCTAaHOBWIIM CBOJi BbIOOP Ha AucTpubOyTuBe Postgres Pro, Torma ciiemyer o6pa-
TUTBCS ciofa: https://postgrespro.ru/products/postgrespro/download/latest.

IMocne ycraHoBKM Kak PostgreSQL, tak u Postgres Pro, B cpege Windows ripuaeTcst npe-
MIPUHSITH TOTIOTHUTENIbHbIE MePbI, UTOOBI MCITOIb30BaHME PYCCKOrO aidaBuTa B MHTEPaK-
TUBHOM TepMMHase psql He BbI3bIBAIO ITpobaeM. YTuinTa psql paccMaTpuBaeTcs B CJIeTy-
IoleM pasferne.

B mpotiecce ycTaHOBKM GyeT co3faHa OTHAeNbHAs yUueTHas 3amuch moiab3oBarenss CYB]]
¢ uMmeHeM postgres. [Iis1 M3ydeHMs HACTOSIIEro Ioco6usi CO3aBaTh AOIOIHUTEIbHbIE
yuYeTHbIe 3aIMCH He TpebyeTcs.

VCTaHOBMB TOT WM MHOI AUCTpUOYyTUB PostgreSQL, HY)KHO HayYMThCS 3aITyCKaTh Cep-
Bep 0a3 JaHHBIX, IOTOMY YTO MHAa4Ye HEBO3MOXKHO paboTaTh ¢ maHHbIMM. Kak aTo che-
JIaTh, MOAPOOHO OMMCAHO B TOKYMeHTauu B pasaene 18.3 «3amyck cepBepa 6a3 JaHHBIX».
Hajitu aroTr pasmen MoxHO Mo ampecy https://postgrespro.ru/docs/postgresql/current/
server-start.html. IIpu yctanoBke CYB]I B cpefe Windows co3gaeTcst cykba (service) ojst
aBTOMaTHYeCKoro 3amycka ceppepa PostgreSQL 1mpu 3arpyske ornepanyoHHOM CUCTEMBbI.

3aBepInB paboTy C CEpPBEPOM, HY3KHO KOPPEKTHO OCTAHOBUTH (BBIK/TIOUNTD) ero. [Topsmok
JeVICTBMI1 B TaKOI CUTyallMu OTIMCAaH B JOKyMeHTaluu B paspesne 18.5 «Bbik/ioueHne cep-
Bepa». HaiiTu 3TOT pasmen MOKHO I10 aapecy https://postgrespro.ru/docs/postgresql/9.6/
server-shutdown.html.

2.2. Mporpamma psql — uHTepakTMBHbIN TepMuHan PostgreSOL

Iyt mocTyma K cepBepy 6a3 JaHHBIX B KOMIUIEKT PostgreSQL BXOAUT MHTEPAKTUBHBIN Tep-
MuHan psql. st ero 3amycka Hy>KHO BBECTY KOMaHZY

psql

ITpu 3ammycke yTuanuTsl psql B cpeme Windows Bo3MOKHO HEKOPPEKTHOe 0To6paskeHue 6YKB
pycckoro andasura. [Jis1 ycTpaHEeHUST 3TOTO MOTPebyeTcsl B CBOVICTBaX OKHA, B KOTOPOM
BbITIONHSIeTCS psql, u3menuTs mpudt Ha Lucida Console u ¢ momonipio KoMaHabl chcp
CMEHUTH TEKYIIYIO KOJIOBYIO cTpanuily Ha CP1251:

chep 1251

B cpene yTuinThl psql MOKHO BBOAUTD HE TOJIBKO KOMaHIbI si3bika SQL, HO U pa3/MyuHbIe
CepBUCHBIE KOMaHAbI, TOAAEPKMBAEMbIE CAMON YTUINTOIA.
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2.3. Pazeepmbigarue yueOHoli 6a3bl 0AHHbIX

JJ1s TIOSTydeHMs KPaTKO¥ CIIPaBKyM 110 BCEM CePBMCHBIM KOMaHIaM HY>KHO BBECTU
\?

MHorue Takyie KOMaHbl HAUMHAIOTCSI C CUMBOJIOB «\d». Harpumep, 1jist TOTO 4TOGBI IIPO-
CMOTpPETh CIIMCOK BCeX TAOJIUII U IIPeaCcTaBAeHui (Views), CO3JJaHHbIX B TOJ 6a3e JaHHBbIX,
K KOTOPOI1 BbI Ceifuac MOAK/IYEHbI, BBEAUTE KOMaHAY

\dt

Ecnu ke Bac MHTEpecyeT orpenesieHne (IIOMPOCTy TOBOPSI, CTPYKTypa) KaKoi-ImMb0 KOH-
KPeTHOVI TabauIibl 6a3bl JAHHBIX, HAIIpMMep, students, Hy>KHO BBECTY KOMaHAY

\d students
s nonyyeHus cnmcka Bcex SQL-KOMaH HY>KHO BBITIOJIHUTD KOMaHAY
\h

Ins BeiBoga ommcaHus KOHKpeTHOM SQL-kKomaHasl, Hanipumep, CREATE TABLE, HY>XKHO
coenaTh Tak:

\h CREATE TABLE

JTa yTWIMTa MO3BOJSIeT COKPAIATh 00beM PYYHOTO BBOZA 33 CUET IOIOTHEHMS] BBOIMU-
MOV KoMaHIbI «cyyiaMmu» psql. Harpumep, mpu BBoge SQL-KOMaH bl MOSKHO MCITOIb30BaTh
kinapuiry <Tab> mjis IDOMOMHEHMST BBOAMMOTO K/IIOUE€BOIO (JIOBA KOMAaHIbI WIM MMEHU
Tabnuibl 6a3bl JaHHbIX. Hampumep, npu BBoge KomaHabsl CREATE TABLE moxkHO, BBems
CUMBOJIBI «CI'», HAXKaTh KiaBuily <Tab> — psql ZOMOMHUT 3TO CIOBO OO «Create». AHaso-
TMYHO MOXKHO IIOCTYIIUTD ¥ CO BTOPBIM CJIOBOM: JJIS1 €0 BBOAA NOCTATOYHO BBECTU JINILD
OYKBBI «ta» ¥ HaKaTh KaaBuiry <Tab>. Eciy BbI BBeIM CIMIIKOM Majo 6yKB IJIs TOTO, YTO-
661 yTuiMTa psql Moryia OmHO3HAYHO MAEeHTUGULMPOBATH KIOUEBOe CI0BO, JOTIOTHEHMS
He ipousoiinet. Ho B TakoM ciryyae Bbl MOKeTe HaXKaTh Kaapuiy <Tab> nmBaskasl u momy-
YUTH CIIMCOK BCEX KTIOUEBbIX CJIOB, HAUMHAKOUIVIXCS C BBEAEHHOI BAaMM KOMOMHAIMM GYKB.

2.3. Pa3sBepTbiBaH1e y4eb6HOM 6a3bl AAHHbIX

3aBepINB yCTAHOBKY cepBepa 6a3 JaHHBIX, Mbl MOXKEM IePeifTy HeImoCpeACTBEHHO K pac-
CMOTPEHMIO BOIIPOCA O TOM, Kak pa3BepHYTh B BalieM Kinactepe PostgreSQL yue6Hy10 6a3y
IaHHBIX «ABMaIlepeBO3KM», IOATOTOBJIEHHYIO KoMIaHuueii Postgres Professional.
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Ha caiiTe KoMITaHUM €CTb pa3ies, IOCBSIIEHHbIN 9TOV 6a3e JaHHBIX, HAMTM €r0 MOXKHO 10
ccplike https://postgrespro.ru/education/demodb. OHa mpemocTaBisieTCs B TPeX BEPCUSIX,
OT/INYAIOIIMXCS TOMBKO 00b€MOM JAaHHbBIX: caMasi KOMIIAKTHas BepCHsT COOEPsKUT JaHHbIe
3a OJIMH MecsI1l, BepCUs CpeIHEero pasMepa OXBaTbIBA€T BpeMEHHOII IIEPHUO, B TPU MecsIia,
a caMasi IoJTHas BepCys BKITIOUAET AaHHbIe 3a IeJIblii Tofl. Bce maHHbIe ObLIM CTeHepUpoBa-
HBI C TIOMOIIBIO CITEIMATbHBIX aJITOPUTMOB, 06€CITeUMBAIINX UX IIPABIOIIOLO0HOCTD.
MbI peKOMeHAyeM BaM HauaTh C KOMITAKTHOM Bepcuy 6asbl JaHHBIX «ABMAIIEPEBO3KM»,
a rocJIe MofyYeHusI HeKOTOPOTO OMbITa HammcaHust SQL-3ampocoB Bbl YCTAaHOBUTE MOTHYIO
BEPCUIO M y3Ke Ha Hell CMOKeTe JIydlile «IIPOYyBCTBOBATh» pas/iMUHbie TOHKOCTH PabOoThI C
JAHHBIMY 60JbITNX 06bEMOB, HAITPUMeED, OIIEHUTE BIVSHME MHAEKCOB Ha CKOPOCTH OCTY-
I1a K JaHHBbIM.

B KauecTBe nepBoOro 1ara K pa3BepThIBaHMIO 6a3bl JAHHBIX HY)KHO CKavaTh €e 3aapXUBUPO-
BaHHYIO Pe3epPBHYIO KOIMIO IO CChlIKe https://edu.postgrespro.ru/demo_small.zip. 3aTem
Heo6XomMO M3BJeub (ait U3 apxusa:

unzip demo_small.zip

V3BneuyeHHbIi daiin HaspiBaeTcst demo_small.sql. Termepb co3maaym 6a3y JaHHBIX C MMe-
HeM demo B BameMm kiacrepe PostgreSQL. CaMblit KpaTKMii BapyMaHT KOMaHAbI OyeT Ta-
KUM:

psql -f demo_small.sql -U postgres

Ecu BbI XOTUTE ITepeHalpaBUTh BbIBOJ COOOIIeHMIT, KOTOpble TeHepupyeT CYB/I B mpo-
1ecce paboThI, C 9KpaHa B (Gaiiyibl, TO MOKHO IMOCTYIIUTb TaK:

psql -f demo_small.sql -U postgres > demo.log 2>demo.err

MOsKHO pasgennTb CTaHIaPTHOE YCTPOICTBO BhIBOAA M CTAHAAPTHOE YCTPOMCTBO BhIBOIA
ommb60oK. O6bIUHbBIE COOGIIEeHNS OYIYT epeHarpaBieHsl B ¢aiin demo.log, a coobiieHus 06
ommbkax — B (aitn demo.err. O6paTuTe BHMMaHMe, YTO MeKAY LI poii 2, 0603HAYAIOLIE]
IeCKPUIITOP CTAaHJAPTHOTO YCTPOICTBA BbIBOJA COOOIIEHMIT 00 OIIMOKAX, M 3HAKOM «>»,
0603HAYAIOIMM TTepeaipecaluio BbIBO/IA, He JOKHO ObITh Tpobera.

Ecnu Bam yno6Hee cobpaTh Bce cOOOIIeHMs B oguH o6Imuit ¢aita, Torma HysKHO CIenaTh
TaK:

psql -f demo_small.sql -U postgres > demo.log 2>&1

O6partuTe BHUMAaHME, UTO BCe BhIpaskeHue 2>&1 B KOHIIe KOMaHIbl ITUIIETCS 6e3 IMpoOesioB.
OHo yKa3bIBaeT OINepaloOHHOI CUCTeMe, UTO COOOIIeHMs 06 omMbKaxX HY>KHO HallpaBUTh
TYZA e, KyZla BLIBOASTCS U OOBIYHBIE COOOIIEHNS.
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KOHmpOfleble e80npocel u 3adanus

Ecmm 6b1 Hatr SQL-daiii 6611 04eHb GOBIIMM, TOTIA MOXHO ObIJIO ObI BBITTOJIHUTh KOMaH-
Iy B GOHOBOM peXuMme, IOCTaBUB B KOHIE KOMAHIHOM CTPOKM CMMBOJ «&», a 32 XO0M
TMpoliecca B peaJbHOM BpeMeHM HabTIoaTh ¢ TOMOIIbI0 KOMaHabl tail.

psql -f demo_small.sql -U postgres > demo.log 2>&1 &
tail -f demo.log

Br16epuTe ogyiH 13 MpeaJIOKEHHBIX BAPMAHTOB KOMAaHIbI IJIs pa3BepThIBAHMS 6a3bl JaH-
HBIX ¥ BBITIOJIHUTE 3Ty KOMaH[IY.

Bce roroBo! MOXKHO ITOIK/IIOYATHCS K HOBOJ 6a3e JaHHbIX:

psql -d demo -U postgres

KOHTpOJ‘IbeIe BONpoOChbl U 3a4aHNA

1. BsmomHuTe Npoteaypy ycranoBky CYB]I PostgreSQL B cpefie BBIOpaHHO BaMy Orle-
PaLIMIOHHO CUCTEMBI.

2. (O3HaKoOMbTeCh C yTWINTOH psql c TOMOIIbI0O BCTPOEHHOJ CIIPaBKH, a Takke ¢ IToMO-
1IbIO CIIPABKM, BbI3bIBAEMOIJ 110 KOMaHZe

psql --help

3. Kpowme yTunnTsl psql CylecTBYIOT U Ipyrye YHUBepCaIbHbIe MPOrpaMMblI 1151 pabo-
ThI C cepBepoM 6a3 maHHbIX PostgreSQL, Hampumep, pgAdmin. ITo MOIIHAs yTUIATA
¢ rpaduveckuM MHTEpGercom.

CaMOCTOSITeIbHO YCTAHOBUTE MporpamMmy pgAdmin 1 u3yumTe OCHOBHbIE MIPMEMbI
paboThl C HeJl.

4. Pa3BepHuTe yueOHYI0 6a3y JaHHBIX. [IOITPoOYyIiTe MOAKIIOUNTHCS K HEli C TOMOIIbIO
yTUAUTBI psql. [I7is BBIXOJA U3 YTUIIUTBI UCTIONb3YiiTe KOMaHAY \q.
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naBa 3

OcHoBHble onepauuu ¢ Tabnmuamm

A3blIk SQL — 04eHb MHOroo6pasHbIiA, OH BK/IKOYAET B Ce0S LeNblii pas KOMaHA, KOTopble, B CBOK o4Yepenb,
WHOM pa3 MMEeKT MHOXECTBO MapaMeTpoB U KHUeBbiX CNoB. HoO HayHeM Mbl € KpaTkoro 0630pa OCHOB-
HbIX BO3MOXHOCTeN f3bika SQL. B 3ToM rnaBe Bbl HayuuTecb BBOAWTb AaHHble B 6a3y AaHHbIX, OCBOUTE
OCHOBHble cnocobbl nonyyeHns MHGopMaLmMmn U3 6asbl 4aHHbIX, T. €. BbIOOPKK, @ TaKXkKe y3HaeTe, Kak MOXHO
BHECTU M3MEHEeHUS B MHPOPMaLIMIO, XPaHSLLYIOCS B 6a3e AaHHbIX, U YAANUTb Te AaHHble, KoTopble 6onblue
He HYXHbl.

B mpaxkTuke u3yuyeHUs] MHOCTPAHHBIX SI3bIKOB €CTh XOPOIIasi Tpaauius. Yke Ha TepBOM
3aHATUM YUEHUK M3ydaeT HEeKOTOpble 6a30Bble IpaMMaTHUeCKue KOHCTPYKIIMK U CJIOBA,
MO3BOJISIIONIME €My CKa3aTh HECKOJIBKO CaMbIX IMPOCThIX, HO, TeM He MeHee, TPaKTUUeCcKu
rosie3HbIX Gpas. Mbl mocyiegyemM 3TOM Tpaauivu. B TaHHOI IylaBe Halllero mocoOus BbI
03HAKOMMUTECh C OCHOBHbIMM KOMaHIaMM si3bika SQL, KOTOpbIe MO3BOJISIT BAM BBITIO/IHATD
6a3oBbie omepaiun. A 6ojee CJI0KHbIE (M MHTEpPEeCcHbIe) KOMaH/Ibl Bbl M3YUUTE B CIEIYIO-
X [JTaBax.

CkaxkeM JiBa CJI0Ba O HAIlIEM ITOAXO/E K paboTe. B mpuHIIMIIe BO3MOXKHBI iBa CI1oco6a opra-
HM3anuu paboThl cTyeHTa (o6yuatoiierocs). IlepBblit C0co6 TaKOB: CTYIEHT MUCIIOIb3YeT
6a3y JaHHbBIX, B KOTOPOII y3Ke cofepskaTcsl Bce He06X0mMMble TabauLIbl U IPYrve 06beKThI
6a3bl JAHHBIX, IIOITOTOBJIEHHbIE 3apaHee aBTOPOM YUEOHOTO MOCOOUST UM APYTUM KBa-
TUPUIMPOBAHHBIM CIEIMAIMUCTOM. IIpy 9TOM HEKOTOPbIi Ha60p HEO6XOAMMBIX JAaHHbIX
TaKke yke BBeleH B TabGIMIIbI, IOITOMY MOXKHO Cpasy ke IMepexXOauTh K BBIMOTHEHUIO
3aIpoCoB K 3TUM Tabnmuiam. OMMCcaHHbIN CITOCO0 KaXKeTCsI OUeHb MPUBJIEKATEIbHbIM, T10-
CKOJIBKY OH TpeOyeT MeHblIlIe YCUINI Ha HauaJbHOM 3Talle 0CBOeHMSs A3bika SQL.

OpHako, Ha Hall B3IIsi, 6osee TTpaBUIbHBIM SIBJISIETCS IPYTOii crioco6. HaBepHoe, oH 60-
Jlee TPyIOeMKMiA, HO MPU ero UCIOIb30BaHUY BbI JIyUIlle, KaK TOBOPUTCS, ITPOUYBCTBYETE
MIPOIIecC Co3maHus TAGMUIL ¥ BBOMA 3alyceil B 3TU TAOMMLBI. A TP BBITIOJTHEHUM Pa3-
JIMUHBIX 3aIIPOCOB K 6a3e JaHHBIX BaM OyJIeT jierde OleHUTh MPaBWIbHOCTh MOTYYeHHOTO
pe3y/bTaTa BBIMTOTHEHMS 3aMpoca, IMTOCKOJIbKY Bbl BBEIM BCE JTaHHbIE CAMOCTOSITEIbHO U
ITO3TOMY CMO3KeTe 060CHOBAHHO ITPEATIONOKNUTh, KaKMe Pe3y/IbTaThl OKUIAeTe YBUIETh Ha
JKpaHe.
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KoHeuHO, mepBblii CIT0CO6 MOKET OBITh OUEHb ITOJIE3HBIM MPU U3YUEHUM O0jIee CJIOXKHBIX,
MIPOJBUHYTHIX, BO3MOXHOCTe s3bika SQL, KOTOpbIe TPYAHO MOHATh 6€3 MCII0Ib30BaHMUS
OOJBIIMX MAacCUBOB JAHHbBIX, a OOJbIIIME MaCCUMBbI JaHHBIX BBOAUTH B 6a3y JaHHBIX BPYU-
HYI0 — HepalMoHalIbHO. [opasmo Gosee palMoHaIbHBIM 6yIeT ux aBToMatnyeckoe dop-
MMPOBaHME MMPOTPAMMHBIM ITyTEM.

B riaBe 1 MbI ommcaay mpeaMeTHYIO 00/1aCTh, [IO3TOMY ceifyac MOsKeM MPUCTYITUTD K HEITO-
CPeICTBEHHOMY CO3/aHMI0 TabauIl B 6a3e JaHHBIX. 1) BHITOIHEHUS BCEX MTOCIEAYIOMIIX
KOMAaHJ, U oIepauuit Mbl OyIeM UCIONIb30BaTh YTUAUTY psql, BXOOAIIYIO B CTAHAAPTHYIO
nocraBky CYB]I PostgreSQL.

Ha Bamem KoMITbIOTEpE YKe MOJIKHA ObITh pasBepHyTa 6asa maHHbIX demo. IIporecc ee
co3maHus OmuMcaH B miase 2. Terepb 3amyCTUTE YTUIATY PSql U IIOAKIIOUATECH K 9TOI 6ase
IOAHHBIX C YUYETHOI 3aIMChIO TTOTb30BaTENS postgres:

psql -d demo -U postgres

st cosmanys Tabmui B i3bike SQL aryskut Komanga CREATE TABLE. Ee mosHbIi CMHTAK-
CUC TIpefiCcTaBJieH B JOKyMeHTauuy Ha PostgreSQL, a yipolieHHbI CMHTaKCUC TaKOB:

CREATE TABLE wmMsa-Ta6auupl
(

UMA-nona TUN-AaHHbIX [OI‘paHMHEHMH-Ll.eI'IOC'.I.'HOC'.I.'M],
umMAa-nona Tun-aaHHbIX [OI‘paHM‘-IEHMFI-Ll.eﬂOCTHOCTM:I,

MMAI-NONA TWUM-AAaHHbIX [OrpaHUYeHUs -LEeNOCTHOCTU],
[orpaHuyeHue -uenocTHocTHn],

[nepBUYHbIN-KNWOY ],

[ BHewHwuin - knio4 ]

)N

B KBaZpaTHBIX CKOOKaX IMOKa3aHbl He0Os13aTeIbHbIE 3JIeMeHThI KOMaHAbI. IToc/ie KoMaHAbI
HYKHO ITOCTaBUTb CMMBOJT «;».

I TIoJTydeHusl B cpefie YTUIUTBI psql monmHoii mHpopmanuu o komanae CREATE TABLE
chenaiTe Tak:

\h CREATE TABLE
O6paTI/ITe BHMMAHME HA OTCYTCTBME CMMBOJIA «;» B KOHIIE€ CTPOKNA.

HaumenoBanue SQL-KOMAaH/Ibl MOXHO BBOIUTb U B HVSKHEM DETUCTPE, T. €. CTPOUHBIMU
OyKBaMu:

\h create table
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B kauecTBe mepBOit TabMMUIBI, KOTOPYIO MbI CO37anuM, Beioepem «CamoseTsl». Tabmuia
MMeeT C/IeyIOUIYI0 CTPYKTYPY (T. €. Habop aTpMOYTOB U UX TUITbI JaHHBIX):

Onucanune atpubyra Wmsa aTpubyTa Tun BaHHbIX Tun PostgreSQL ~ OrpaHuueHus
Koa camonerta, |IATA aircraft_code CumBonbHbIii  char(3) NOT NULL
Mopenb camoneta model CumBonbHbIA  text NOT NULL
MakcumanbHas range Yncnosow integer NOT NULL
[LaNbHOCTb MONETa, KM range > 0

Tumsl char u text SBASIOTCS CUMBOJIBHBIMY TUTIAMM SAHHBIX U TT03BOJISIIOT BBOAUTD JTI0-
Oble CMMBOJbBI, B TOM umciie GykBbl U 1udpsl. O atpubyra «Kom camomnera, IATA» Mbl
BeIOpasiu Turt char(3), MOCKOIBKY 3TM KOABI COCTOSAT U3 TPEX CUMBOJIOB: OYKB U 1IudpP.
Uncno 3 B onmMcaHUM TUIIA JAHHBIX char 03HavYaeT MaKCMMaabHOe KOJMIMYECTBO CMMBOJIOB,
KOTOpBIe€ MOKHO BBECTHU B 3TO IIOJIe.

HauMeHOBaHMSI KOHKPETHBIX MOJIEJIeli CAMOJIETOB MOTYT COIepsKaTh PA3IMUHbIE KOIMYe-
CTBa pa3sHbIX CMMBOJIOB, II03TOMY I aTpmOyTa «Momenb caMosieTa» Mbl BbIOGPaIM THUII
JaHHBIX teXt, KOTOPbIi He TpebyeT yKasaHUsI MaKCMMAaIbHO IJIMHBI COXPaHSIeMOro 3Ha-
yeHMs1. Boobile, YMC/IO CMMBOJIOB, KOTOPbIe MOXKHO COXPaHMUTD B MOJjIe TUIa text, mpak-
TUYECKM He OTPaHUYEHO.

Insa atpubyTa «MakcumanbHasl OalbHOCTD IT0/IeTa» Mbl BbIOPAM 1ie/blii YMCI0BOI THII.
3HaueHMsI BcexX aTpUOYTOB KasKIOM CTPOKM ITaHHOM TabGIUIbI SOKHBI OBITH OIMpe/ieneH-
HBIMM, I03TOMY Ha HUX HakjaagbeiBaeTcs orpanmuenye NOT NULL. B mpuHIue B Tabauiax
6a3bI JTaHHBIX MOTYT COZlePyKaThCsl HeOIpee/ieHHbIe 3HaUeHMSI HEKOTOPBIX aTpubyToB. [o-
BODSI APYIMMU CTIOBAMM, UX 3HAUEHMSI MOTYT OTCYTCTBOBATh. B TaKMX C/Tydasix B STUX MOJISIX
comepxxutcst crienanbHoe 3HaueHre NULL. Ho B Tabnuie «CamMoseTsl» He TOMYCKAeTCst
OTCYTCTBME 3HAUeHMIiT aTpubyTOB, oTciofa 1 Bo3HMKaeT orpannuennre NOT NULL. K Tomy
ke aTpubyT «MakcuMaabHas JaabHOCTb ITOJIETa» He AO/DKEH IIPUHUMATDh OTPULIATETbHBIX
3HAYEHMUII ¥ HYJIEBOTO 3HAYEHMSI, [TOITOMY IPUXOAUTCS JOOABUTD ellfe OJTHO OTpaHMUYeHMe:
range > 0.

B kauecTBe mepBMYHOTO KI0Ya BeIGpaH aTpubyT «Kom camonera, [ATA». Takum o6pasom,
MePBUYHBIN KII0YU GyIeT, KaK FOBOPSIT, €CTECTBEHHbIM. DTO 03HAYAET, UTO U B PEAIbHOI
MpeIMEeTHOI 06JIaCTH CYIIECTBYET TaKOe MOHSITHE, KaK KOfI, CAMOJIETa, U 3TO MOHSTHE UC-
MOb3YeTCsl Ha MPAKTUKE. B OT/IMuUMe OT eCTeCTBEHHbBIX KTI0Uel WHOTIA UCIONb3YIOTC U
TaK Ha3bIBaeMble CYpPOTaTHBIE KITIOUM, HO O HYX MbI PACCKaKEM B TOCTEIYIONIMX [IaBax
ocoo6msI.
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WTak, KOMaHAa [IJis CO3IaHus Halleii rmepBoii Tabauibl «CamMoJieThl» TAKOBA:

CREATE TABLE aircrafts
( aircraft_code char( 3 ) NOT NULL,
model text NOT NULL,
range integer NOT NULL,
CHECK ( range > 0 ),
PRIMARY KEY ( aircraft_code )

)5

[Tpeskae yeM BbI CMOKETE IIPUCTYIIUTD K HEITOCPEACTBEHHOMY BBOMY 9TOJ KOMaH/IbI B KO-
MaHJIHO¥ CTpOKe YTWJINTBI psql, Mbl JAIMM psiI, peKOMeHaalniA.

Ina CYBII perucTp CMMBOJIOB (IIPOMMUCHBIE MM CTPOUYHbIE GYKBBI), UCIIONb3YEMbBIX IS
BBOJla K/IIOYEBBIX (3ape3epBUPOBAHHBIX) C/IOB, 3HaUueHUs He uMeeT. OGHaKO TpaguLVIOH-
HO KJIX0UeBble C10Ba s13blka SQL BBOAAT B BepXHEM perucTpe, UTo NOBbIIIAeT HAIISIIHOCTD
SQL-omnepaTtopoB. Tem He MeHee HaMMeHOBaHMS TUIIOB AAHHBIX (integer, char, text
M T. [.) MBI OyZIeM M1CaTh He 3arJIaBHBIMM 6YKBaMU, & CTPOYHBIMM, TIOCKOJIBKY MMEHHO TaK
«rocTynaeTt» yrwinta pg dump (Bxopsiiasi B KOMIUIEKT rnoctaBku PostgreSQL), kotopast
MpefHa3HayeHa JIjIsl CO3/IaHusI pe3epBHOI Komuu 6a3bl JaHHbIX. KOHEUHO, TIpu BBITION-
HEeHMM 3a[IaHNii, TPUBOOMMBIX B HallleM y4eGHOM MOCO6UM, TOMYCTUMO /ISl YCKOPEHUS
Habopa BBOOUTH B HYDKHEM PETMCTpe M KII0YeBble CJI0Ba. A B peanbHOI paboTe HYKHO
CJIe0BaTh TEM ITpaBmIaM 0opMIeHMS UCXOAHBIX KOJOB, KOTOPbIE IIPUHSITHI B pAMKAaX BbI-
MIOJIHSIEMOTO TIPOEKTA.

9Ty KOMaHIy A co3manus Tabmuibl aircrafts (kak u Bce SQL-KOMaHIbI) B YTUIATE
psql MOKHO BBOIUTD IBYMSI criocob6amu. TIepBblii crioco6 3aKk/IoUaeTcs: B TOM, YTO KOMaH-
Jla BBOOVUTCS TIOJTHOCTBIO Ha OJHOM CTPOKE, IIPM 3TOM CTPOKA CBOPAYMBAETCsI «3MENKO».
Haxxmmatp kinaBuiry <Enter> mocse BBoga KakAoro pparmMeHTa KOMaH[Ibl He HY>KHO, HO
MOJKHO J1JI51 TIOBBIIIEHMS] HAITISIAHOCTY BBOAUTH ITpo6est. Ha sKkpaHe 3TO BBINISIOUT TaK:

demo=# CREATE TABLE aircrafts ( aircraft_code char( 3 ) NOT NULL, model
text NOT NULL, range integer NOT NULL, CHECK ( range > © ), PRIMARY KEY
( aircraft_code ) );

BTOpOoii cr1oco6 3aK/I0YaeTcs B IOCTPOYHOM BBOJIE KOMaHIbl TOYHO TaK Ke, KaK OHa Harle-
YaTaHa B TEKCTE IJIaBbI. HpI/I 3TOM I10CJIe BBOo A Ka>1<,u0171 CTPOKM HY>KHO Ha>KMMATb KJIaBUIITY
<Enter>.

O6paTI/ITe BHMMaHIE, 4YTO OO TeX II0P, IMTOKa KOMaHJa He BBeJl€eHa ITIOJIHOCTbIO, BUI ITPU-
[y1almeHus K BBOOAYy KOMaH, BbIBOOAVMMOI'O YTMJIMTOVI psql, 6Y,HeT OT/IMYATHCA OT IMepBOHA-
YalbHOTO. B KOHII€ KOMaHbI HeO6X0,Z[I/IMO IIOCTABUTb TOUKY C 3aIsTOM.
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demo=# CREATE TABLE aircrafts

demo-# ( aircraft_code char( 3 ) NOT NULL,
demo(# model text NOT NULL,

demo(# range integer NOT NULL,

demo(# CHECK ( range > 0 ),

demo(# PRIMARY KEY ( aircraft_code )
demo(# );

B cpene yrwiutsl psql pezyiaraioTcs ¥ Apyryue croco6bl 3aBepiieHns] BBOAMMBIX KOMaH]L
C LIeJIbI0 UX TTOC/IeAYIONero BbIoiHeHns. Harpumep, BMecTo BBOJa CMMBOJIA «;» KOMaHIy
MOYKHO 3aBepIINTh CUMBOJIAMU «\@»:

demo=# CREATE TABLE aircrafts ... \g

BrioceqcTBMM MOYKHO C TIOMOIIbIO KJIaBUIM < 1> BbI3BATh Ha 9KpaH (13 6ydepa ucropumn
BBEIeHHbIX KOMaH]I) BCI0O KOMaH/Iy MOJTHOCTbIO B KOMITAKTHOM BU[Ie U ITPU HEOOXOIMMO-
CTU OTPEAKTMPOBATh ee MO0 BHITIONIHUTD ellle pa3 6e3 pemakTupoBaHust. [Ipy sToM mjis
KOMaH/Ibl, BBEIEHHOJ IIOCTPOUYHO, COXPAHSIETCS ee MOCTPOUYHast CTPYKTypa, a IpuIaliie-
HIMe BBIBOAUTCS TOJIBKO J1JIsI TIEPBOJi CTPOKM:

demo=# CREATE TABLE aircrafts
( aircraft_code char( 3 ) NOT NULL,
model text NOT NULL,
range integer NOT NULL,
CHECK ( range > 0 ),
PRIMARY KEY ( aircraft_code )

)N

st mepeMenieHs Kypcopa Mo «BUPTYyaJIbHBIM» CTPOKaM KOMAaHIbI IIPU ee pefaKTUPOBa-
HMY HY3KHO MICIIOJIB30BAaTh KJIABUIIN <<4—> U <—>, HO He <1> min <} >.

Ec/1u BbI XOTHMTE HEITOCPeACTBEHHO 13 Cpelbl psql BbI3BaTh BHEIIHMIT peIakTop IJist pefak-
TUpOBaHMS Tekylero Gydepa 3ampoca, To HY>)KHO BOCIIO/NIb30BaThCSI KOMaHJ0i1 \ .

Ectu BBl pemmiy mpepBaTh BBOJ KOMaH/IbI, ellle He BBes ee TTOJIHOCTBIO, TO IIPOCTO Ha-
skmute Knapuiny <Ctrl>+<C>, B pesynbTaTe BBOJ, KOMAaHABI OyAeT ITpepBaH, a mpumiaiie-
HMe K BBOZY, BBIBOIMMOE YTUJIUTOM psql, TpUMeT CBOJi ITepBOHAYAIbHbIN BU/:

demo=# CREATE TABLE aircrafts

( aircraft_code char( 3 ) NOT NULL,
demo(# ~C

demo=#
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Terneps BoibepuTe CII0CO6 BBOAA KOMAaHIbI /151 CO3AaHMs Tabmuibl aircrafts u BBeguTe
ee. Eun BBl He JOMYCTUIM OLIMOOK, TO B OTBET psql BhiBemeT coobieHe, 03HaYaolee
yCITeIIHOe CO3TaHye TabIuIIbI:

CREATE TABLE

BbI MOskeTe MPOBEPUTD, Kakylo Tabmuiry cosmana CYB]I. [Ijs1 3TOro CJIysKUT KOMaHa YTHU-
JAThI psql

\d aircrafts
B oTBerT BbI MoTyunTe NPUMEPHO TAKOV BBIBOA, HA OKPaH:

Tabnuua "public.aircrafts"

KonoHka | Twun | MoawndukaTopsl
________________ g
aircraft_code | character(3) | NOT NULL
model | text | NOT NULL
range | integer | NOT NULL
MHpekcehbl:

"aircrafts_pkey" PRIMARY KEY, btree (aircraft_code)
OrpaHMYeHUs -NpoOBEPKMU :
"aircrafts_range_check" CHECK (range > @)

B aTOM BBIBOJIE HOBBIM [IJIS1 BAC MOSKET ObITh BhipaskeHue public.aircrafts. B Hem cio-
BO public o3HauaeT MMs TaK Ha3bIBA€MOJi CXeMBbI. TO, YIIPOILIIEHHO FOBOPS, pas e 6a3bl
IAHHBIX, B KOTOPOM ¥ CO3AAIOTCS TaGIUIIBI U ApyTHe 06BeKThI. [0 YMOTYaHUIO VICTIOb-
3yeTrcs cxema public. O cxemax MbI OyieM TOBOPUTh 6ojiee IOAPOOHO B MOCIEAYIOMIX
IJIaBax Mocoous.

B omucanue Tabnmilel BXOOAUT Takke MHGOpMAIMS O CO3MAHHBIX MHAeKcaxX. HAeRCc —
3TO crielyagbHas CTPYKTypa JaHHbIX, IT03BOJISIONIAs pelliaTh 3aavy YCKOPeHUs JOoCTyma
K CTpOKaM B Tabiuile, a Takke 3a7avy MpegoTBpalleHns OyoaMpoBaHst 3HaUeHMIi KITio-
YyeBbIX aTPUOYTOB B Pa3JIMUHbBIX CTPOKAX TaGMUIIGL. 11 peannsanyy MepBUYHOrO Kioua
(PRIMARY KEY) Bcerga aBTOMaTH4eCKy co30aeTcs MHAeKC. IMs MHaeKca B Hallle ciayyae —
aircrafts_pkey. OHO ObLIO creHepupoBaHo AApoM PostgreSQL. YKasaH Takke U TUII
MHIEKca — btree, T. e. B-gepeBo. /lanee B KPyIJIbIX CKOOKAX IMPUBOIUTCS CIIMCOK KITIOUe-
BBIX aTpMOYTOB. B HallleM c/lyyae OH COCTOUT U3 ogHOro arpubyrta — aircraft_code.

Ianee B onyMcaHnM TAOIUIBI TIPUBOASTCS CBeOEHMSI 00 OTpaHMUYEHMSIX, HAJIOKEHHBIX Ha
OTHe/bHbIe aTpUOYThI TAGIUIIEI M HA TAaGIUITY B 11eJIOM. B IpuHIMIIe, IPpU CO3MaHUM Ta0-
JIUITBI MOXKHO 3aJ1aTh CBOYM COGCTBEHHbIe MeHa [IJIsl BCeX OTpaHMUYe NI, OTHAKO AeIaTh 3TO
He 06s13aTeIbHO. MbI He 3aaBajii HUKAKOTO MMEHU ISl OrpaHMUeHMs], HaJIOSKeHHOTO Ha
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atpubyT range, no3Tomy saapo PostgreSQL Takke CreHEpUPOBAJIO 3TO MMS aBTOMAaTHUe-
cku — aircrafts_range_check.

Cnenyer pasjmyaTb KOMaHAbI 13bika SQL 1 KoMaHAbI YTUIUTBI psql. KoMaHabl, HAUMHA -
IOI[Mecs] C CUMBOJA «\», SIBJISIOTCS KOMaHAaMM, KOTOpble yTuanuTa psql mpensaraet st
yoo6CTBA MOTb30BATENS.

IMockombKY TabMUITbI, KOTOPBIE MbI OyJIEM ceifyac co34aBaTh, OUE€Hb IIPOCThIE, TO B C/TyUae
BBISIBJIEHMSI KAKOTO-TMG0 YITYIIEHMS TIPY UX CO3TAHUM BbI MOXKETE MPOCTO YAAIUTD TabIn-
ITy ¥ CO3[1aTh ee 3aHOBO, C yUeTOM HeO0OX0aMMbIX ucpasieHuii. A komanay ALTER TABLE,
MpeJHa3HAYeHHYIO JJIsI MOOU(PUIIMPOBAHMS CTPYKTYPhI TA0/IM1I, MbI PACCMOTPUM HEMHOTO
nosgHee. [TosToMy npexxae yeM BbI IIPUCTYIIUTE K BBOAY JaHHbBIX, 03HAKOMbTECH C KOMaH/I -
HOJ [Tl yIaJeHusl TabIuIIbl.

DROP TABLE uma-Tabnuubi;

Tenepb BbI MOKeTe MPUCTYIUTH K BBOLY NAHHBIX B TaOmnily «CamMoneTbi». [IJis BBITIOTHE-
HUS 9TO¥ ornepatuy cay>kut komanaa INSERT. Ee yrpoiieHHbI (jopMaT TaKOB:

INSERT INTO wumsa-Ta6bnuupl [( uma-aTpubyTa, uma-arpubyra, ... )]
VALUES ( 3Ha4yeHue-aTpubyra, 3HauyeHue-aTpubyra, ... );

B Havasie KOMaHbI IEPEUNCIISIIOTCSI aTPUOYTHI TaOMUITBI. [Tpy STOM MOXKHO YKa3bIBaTh UX
He B TOM ITOpsiKe, B KOTOPOM OHM ObLIM YKa3aHbI IIPY ee CO3JaHuu. Bbl BOBCe He 06513aHbI
ITOMHUTH TOPAIOK aTpuOyToB B KomaHge CREATE TABLE. O6paTuTte BHMMaHNe Ha HAJIK-
Ylie KBaJpaTHbIX CKOOOK. OHM YKa3bIBAIOT, UTO CITVICOK aTPUOYTOB B KOMaH/IE He SIBJISIETCS
00s13aTeIbHBIM, HO ITPY BBOJE KOMaH/Ibl KBaJpaTHbIe CKOOKM BBOOUTH He HYKHO. OmHa-
KO eC/IM Bbl He MPUBEIM CIMCOK aTPUOYTOB, TOTIAa Bbl 00si3aHbl B mpenioxkenuu VALUES
3a7aBaTh 3HAUEHUSI aTPUOYTOB C YUETOM TOTO MOPSAKA, B KOTOPOM OHM CJIEAYIOT B OIIpe-
nenenuy Tabauibl. KoHeuHo, Takast oopMa 3ammucy KOMaHIbI SIBJsIETCS 60jiee KOPOTKOiA,
HO OHA MeHee YHUBepCaJibHa, T. K. B ¢JIyuae PeCcTPYKTYpU3aluy TabauIIbl M M3MEHEHUS
TOpSIIKa CTOJIOIOB B ee OIpeneeHuy UaM J06aBaeHNusI HOBOTO CTOMOLA (maske 6e3 u3-
MeHeHMS MOpsIIKa CYIIeCTBYIOIINUX CTOOIOB) BaM MPUIETCS KOPPEKTUPOBATDh ¥ KOMaHIY
INSERT B Bammx nMpuKaagHbIX IIporpaMMax.

IaBajiTe 1o6aBUM OIHY CTPOKY B Tabiuiry aircrafts. O6patute BHMMaHMe Ha OOMHAp-
Hble KaBbIUKM, B KOTOPbIE 3aK/IIOUeHbl 3HaUeHusT aTpmuOyToB aircraft_code u model.
s aTpubyTOB CMMBOIBHBIX TUITOB AAHHBIX OJMHAPHbIE KAaBBIUKM OOSI3aTENbHBI, a AJIS
YMCIOBBIX TUIIOB KaBBIUKY MCITOJIb30BATh HE HYKHO.

INSERT INTO aircrafts ( aircraft_code, model, range )
VALUES ( 'SU9', 'Sukhoi SuperJet-100', 3000 );
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B oTBeT MbI IMOTYYMM COOOIIEHNE 00 YCIIEITHOM T06aBJIeHMM 3TOM CTPOKM:

INSERT @ 1

B sTom coob6ienny unciaa 0 1 1 MMeloT KOHKPeTHbI cMbIC. BTopoe 13 HuX, T. e. 1, 03Ha-
YyaeT KOJIMUYECTBO NO6GABIEHHBIX CTPOK — B JAHHOM CjIyuyae Oblia Jo6GaB/ieHa BCEro OgHa
CcTpoka. A riepBoe uncio 0 uMeeT OTHOLIIEHVE K BHYTPEHHEMY yCTpoiicTBy PostgreSQL, Ko-
TOpOE B HallleM y4e6GHOM ITOCOOUM He PacCMaTpUBAETCS.

Tereps yske MOXKHO BBITIOJHUTh BIOOPKY JAHHBIX 13 Tabmuipl aircrafts. s BoIGOPKU
mHdopmanuu U3 Tabnaui, 6asel JAaHHBIX CTYKUT KoMmaHaa SELECT. Ee cuHTakcuc, ympo-
LIeHHbIN 10 Ipefena, TakKOB:

SELECT wmsa-aTpubyra, uma-arpubyra,
FROM umsa-Tabnuupi;

YacTo 6bIBaET TaK, UYTO TPeOYeTCsI BHIBECTM 3HAUEHMS U3 BCEX CTOIOIIOB TabmuIbl. B Takom
CTydae MOKHO He [1epeuicisaTh MMeHa aTpuOyTOB, a IIPOCTO BBECTU CUMBOJI «+». JlaBaiiTe
BbIOepeM BCI0 MHpOpMaIMio U3 Tabmuibl aircrafts:

SELECT * FROM aircrafts;

aircraft_code | model | range

_______________ g S
Sus | Sukhoi SuperJet-100 | 3000
(1 cTpoka)

IaBajiTe mOoO6aBUM ellle HECKOIbKO CTPOK B Tabymuiy aircrafts. Komanma INSERT mos-
BOJISIET C/e/IaTh 3TO 33 OAMH pa3. BCIIOMHUTE O TOM, YTO MOXKHO pedaKkTUpPOBaTh paHee
BBeJIeHHYI0 KOMaH[Iy, BbI3BaB ee Ha KpaH IIpy IOMOIIM KiaBuiun <1>. Kak u mpu BBO-
Ie TMpeIbIayLiMX KOMaHI, Bbl MOXKeTe BbIGpaTh OIMH M3 OBYX CIIOCOO0OB BBOAA: BBECTU
BCIO KOMaHy Ha OJHOI CTPOKe, KOT/Ia €€ TEKCT CBOPauMBAeTCS «3MEMKOI», MO0 BBOOUTH
KOMaHAy MOCTPOYHO, HaXKMMasl KIaBuiny <Enter> mocie Kaxxgoro ¢pparMeHTa KOMaHIbl,
3aHMMaAIOIIEro OIHY CTPOKY TEKCTa B ITOCOOMM.

INSERT INTO aircrafts ( aircraft_code, model, range )
VALUES ( '773', 'Boeing 777-300', 11100 ),
( '763', 'Boeing 767-300', 7900 ),
'733', 'Boeing 737-300', 4200 ),
'320', 'Airbus A320-200', 5700 ),
'321', 'Airbus A321-200', 5600 ),
'319', 'Airbus A319-100', 6700 ),
'CN1', 'Cessna 208 Caravan',6 1200 ),
'CR2', 'Bombardier CRJ-200', 2700 );

laVYaVYaYaXa¥ea)
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CVYB/[I coobimuT 06 ycrenrHoM BBojie 8 CTPOK B Tabimuiy aircrafts.
INSERT @ 8

IaBajiTe CHOBA IIOCMOTPHUM, UTO COAEPKUTCS B Tabuiie «CaMoJIeThI».
SELECT * FROM aircrafts;

Teneps B Heil yke 9 CTPOK.

aircraft_code | model | range

_______________ g S
SuU9 | Sukhoi SuperlJet-100 | 3000
773 | Boeing 777-300 | 11100
763 | Boeing 767-300 | 7900
733 | Boeing 737-300 | 4200
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
CN1 | Cessna 208 Caravan | 1200
CR2 | Bombardier CRJ-200 | 2700
(9 cTpok)

Ectu cpaBHUTD MOPSIIOK, B KOTOPOM BbI BBOAMJIM CTPOKM B TaOGIUILY, C T€M IOPSIIKOM,
B KOTOPOM CTPOKM BbIBeZeHbl U3 Hee 110 KoMmaHJe SELECT, To MOXXHO YBUIETb COBIaze-
HMe 3TUX mopsigkoB. OmHAKO TM0/IaraThCsl HA TaKoe COBIa/ieHe Hellb3s, T. K. TOPSIA0K MO-
SKET U3MEHUTbCS. IIpy BBIITOJIHEHUM ITPOCTOi BBIOOPKYM 13 Tabmuilsl CYB]I He rapaHTUpPyeT
HMKaKOTO KOHKPETHOTO MOPSIAKA BbIBOJA CTPOK. ECyin ke BBl XOTUTE KaKUM-TO 06pasoM
VIOPSIOUYNTD PACIIONIOKEHME BBIBOOMMBIX CTPOK, TO HEOOXOAMMO MPeIIPUHSITh ITOIO0J-
HUTeJIbHbIE Mepbl, a UMEeHHO: UCII0Ab30BaTh npeaiokeHne ORDER BY komauabl SELECT.

IaBajiTe yIopsimOYMM CTPOKM 10 3HAUeHMI0 aTpuOyTa model , a 3a0AHO M3MEHUM HOPSIOK
PacITooske s CTOJIOIOB B BbIBOE MHGbOpMaluy. O6paTuTe BHMMaHMeE, YTO CUMBOJIbHbBIE
3HAUYEHMsI TIPY BbIBOME BBIPABHMBAKOTCS IO JIEBOMY Kpalo CTOJIOIA, a UMCIOBbIE 3HaUe-
HUSI — TI0 IPaBOMY Kpalo.

SELECT model, aircraft_code, range
FROM aircrafts
ORDER BY model;

model | aircraft_code | range
_____________________ S
Airbus A319-100 | 319 | 6700
Airbus A320-200 | 320 | 5700
Airbus A321-200 | 321 | 5600
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Boeing 737-300 | 733 | 4200
Boeing 767-300 | 763 | 7900
Boeing 777-300 | 773 | 11100
Bombardier CRJ-200 | CR2 | 2700
Cessna 208 Caravan | CN1 | 1200
Sukhoi SuperJet-100 | SU9 | 3000

(9 cTpok)

Ilayiexo He Bcerga TpedyeTcst BBLIOMPATD 8ce CTPOKYM U3 TaGIMUIIbI. MHOXKeCTBO BbIOVPAae€MbIX
CTPOK MOXXHO OTPaHMUYUTD € TToMOIIbI0 ImpenyioxkeHnss WHERE komanaer SELECT. JlaBaii-
Te BbIGepeM MOEJM CAMOJIETOB, Y KOTOPbIX MaKCMMaJIbHAas JaJIbHOCTD ITOJIeTa HaXOMUTCST
B IIpefenax oT 4 10 6 ThIC. KM BKIIOUUTEBHO.

SELECT model, aircraft_code, range
FROM aircrafts
WHERE range >= 4000 AND range <= 6000;

VeoBue BpIOOpA CTPOK MOKET OBITh COCTaBHBIM. B JaHHOM Ciryyae Mbl CKOMOMHMPOBAIN
JIBa OTpaHMYEHMNSI C IOMOILBIO Jiornyeckom onepauyu AND (T. e. «»).

model | aircraft_code | range
_________________ gt
Boeing 737-300 | 733 | 4200
Airbus A320-200 | 320 | 5700
Airbus A321-200 | 321 | 5600

(3 cTpokn)

Temepb MbI 03HaKOMMMCSI ¢ KoMaHa0it UPDATE, mpegHasHaueHHOI 1151 0GHOB/IeHMS JaH-
HbIX B Tabmuiiax. Ee yIIpOIIeHHbI CMHTAKCYUC TAKOB:

UPDATE wumMs-Tabnuupbl
SET uma-aTpubyTal = 3HauveHue-arpubyral,
uMs -aTpubyTa2 = 3Ha4vyeHue-aTpubyTal,
WHERE ycnosue;

VcimoBue, ykasbiBaeMoe B KOMaH/E, TO/KHO OTPaHUYNTh AMaTia30H OOHOBISIEMBIX CTPOK.
Ecmm aT0 yotoBue He 3afaTh, TO GyAYT OGHOBJIEHBI 8ce CTPOKM B Tabmuile. Eciiu ke BaM
TpebyeTcss OGHOBUTD JIMIIIb YaCTh U3 HUX, TO He 3a0bIBaiiTe yKa3bIBaTh YCJIOBME OTOOpaA
CTPOK [IJIsI OOHOBJIEHMSI.

IlaBaiiTe MpeATIoNOKMUM, UTO POCCUIICKIE MHKeHepbl HEMHOTO YYUILIMUIIN JIEeTHbIe XapaK-
TepucTuKyu camosiera Sukhoi Superjet, u Teneppb HaJIbHOCTH €ro ImosieTa ctajga Ha 500 KM
6oJIblIIe.
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UPDATE aircrafts SET range = 3500
WHERE aircraft_code = 'SU9';
CVB/I BeIBEET COODIIEHNE, TTOATBEPKIAIOIIEe YCIIENTHOe OOHOBIEHME OTHOI CTPOKMA:
UPDATE 1
IaBajiTe MPOBEPUM, UTO HOTYIMIIOCH B PE3Y/IbTATe OOHOBJIEHUS JAHHbIX.

SELECT * FROM aircrafts WHERE aircraft_code = 'SU9';

aircraft_code | model | range
_______________ s B
SuU9 | Sukhoi SuperJet-100 | 3500
(1 cTpoka)

WTak, Mbl JOOpalnUCh IO OIepalyy yaajeHus CTPOK U3 Tabuuil. JJjisl 3TOTr0 MCIIOIb3YeTCs
koMmaHga DELETE, koropas rmoxoska Ha komaHny SELECT:

DELETE FROM umsa-Tabnuupl WHERE ycnosue;

Vaoanure Kakylo-HUOYIb OMHY CTPOKY U3 TaGauIlbl «CaMOJIeThI»:
DELETE FROM aircrafts WHERE aircraft_code = 'CN1';
CVYB/I, coobImuT 06 yCIenrHoM yOaJeHUM OTHO CTPOKM:
DELETE 1

Bl MO)KkeTe yKasaThb 1 KaKoe-HMOYIb Oosiee CI0XKHOe yoroBue. [laBaiiTe, HAIpuMep, yaa-
JIUM MHGOPMAIIMIO O caMoJieTaX C JaJbHOCThIO Tojeta 6oee 10000 KM, a TaKKe C Jasib-
HOCTbBIO nojieta meHee 3000 Km:

DELETE FROM aircrafts WHERE range > 10000 OR range < 3000;
ITpy HeOBXOOMMOCTH yaaIeHUs 8cex CTPOK 13 TaGIuIlbl KOMaHAa 6yIeT coOBCeM IIPOCTOA:
DELETE FROM aircrafts;

Tenepsb B Tabnuiie «CaMoEThI» HET HU OIHO CTPOKU. [IJis TPOO/DKEHMSI pa6OThI HEOOXO0-
IOVMO 3TU JAHHbIE BOCCTAHOBUTH. MOKHO MCITOTb30BaTh HECKOIBKO CIIOCOOO0B.

1. BBectu 3aH0BO KoMaHabl INSERT 13 TeKcTa HOCOOMSI, KOTOPBIE BbI YK€ BBOIVIIN.

2. Vcrionp3ys KnaBUIy <1> U <>, HAWTU B CIIMCKe MCTOPUM KOMaH[, BBeIeHHbIe pa-
Hee koMaHAbl INSERT m MOBTOPHO X BBIIOTHUTb.
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3. C HOMOIIIbIO CITeIMATbHOI KOMaH/bI, TPeIyCMOTPEHHOI B yTWINTE Psql, COXpaHUTH
BCIO MICTOPMIO BBITIOJTHEHHBIX BAMM KOMAaH/, B TEKCTOBOM ¢aiise:

\s umMmsa-panna-ansa-coxpaHeHUs - UCTOPUUN -KOMaHL,

3aTeM HY>KHO OTKPBITD €T0 B TEKCTOBOM pPeIaKTOpe, HaiiTu B ¢haiiie HysKHbIe BAM KOMaHIbI
INSERT u, Rormupyst KOMaHAbI B 6ydep oOMeHa, BCTABUTb UX B KOMAHIHYIO CTPOKY YTUIIN-
ThI pSql ¥ BHITOTHUTb.

B Hameii yue6HOI1 6a3e JaHHBIX COAEPKUTCSI HECKOJIBKO Ta0JINII, CBSI3aHHBIX MEXKIY COOO0iA.
s rabnuiet «CamoneTsl» (@ircrafts) 6mmkaiiiiein «poaCcTBEHHUIIE» SIBJISIETCS TabIu-
1a «Mecta» (seats). OHa UMeeT CleqyIIyI0 CTPYKTYPY:

OnucaHue aTpubyTa Wmsa aTpubyTa Tun paHHbIX Tun PostgreSOL OrpaHuyeHuns
Kon camonerta, IATA aircraft_code CMMBONbHbIN char(3) NOT NULL
Homep MecTa seat_no CUMBOSbHbIN varchar(4) NOT NULL
Knacc obcnyxusaHus fare_conditions C1MMBONbHbIN varchar(10) NOT NULL

3HaYeHUs U3 CrucKa:
Economy, Comfort,
Business

s atpubyra «Kog camoneta, IATA» 661 BeIOpaH Tum char (3), MOCKOIbKY 3TOT aTpubyT
MIPUCYTCTBYET U B Tabuile «CaMOJIEThI».

3nauenus atpubyta «<HoMmep Mmecra» (seat_no) COCTOST U3 UMCIOBOI YacTu, 0603HaYAI0-
et HoMep psiia Kpecesl B cajloHe caMoJjieTa, U JJATMHCKO OYKBbI, 0003HavaoIIe mo3m-
IIMIO B psImy, HauMHas ¢ 6yKBbl A. Harrpumep: 10A, 21D, 17F u T. 1. B KauecTBe THIa JaHHbIX
IUIST 9TOTO aTpubOyTa BhibepeM varchar(4). DTOT TUII ITO3BOJISIET XPAHUTD JIIOObIE CUMBO-
JIbl. B ckoOKax yKasaHa IpeaeabHast AJIMHa CMMBOJIbHOM CTPOKM, KOTOPYIO MOKHO BBECTU
B I10JIe TAKOT'O TUIIA.

3HaueHus aTpuoyta «Kiacc obaryskuBauusi» (fare_conditions) MoryT BeIOMpPATHCS U3
OrPaHMYEHHOTO CIMCKA 3HaYeHuIi. [IpoBepKka Ha COOTBETCTBME BBOAMMbBIX 3HAUEHUI 3TO-
MY CITUCKY OyIeT 06ecIieunBaThCs ¢ TOMOIIbI0 orpannuenust CHECK. Taxkske BbIOMpaeM THUIT
IaHHBIX varchar. Bce JonycTuMble 3HaUeHUS MMEIOT pasinJHble JJIMHBI, HO Mbl OPUEH-
TUPYyeMCsI Ha CaMoe IJIMHHOe 3HaUYeHNe.

3HayeHMs BceX aTpUBYTOB KaxkA0ii CTPOKM JaHHO TabIMUIIbI He TOKHBI OBITh HeoIpee-
JIEHHBIMM, IOTOMY Ha HUX HakinaasiBaeTcs orpanmdene NOT NULL.

B KauecTBe MepBUYHOIO K/I0Ya BbIOpaHa KoMOuHaus atpuoyToB «Kom camosnera, IATA»
u «Homep mecTa» — 3TO COCTaBHOI KoY. TakuM 06pa3oM, IEPBUYHBIN KITI0Y 6yIeT ecTe-
cTBeHHBIM. Kak yske ObIJIO CKAa3aHO BbIIIE, 5TO O3HAYAET, UTO M B peaibHOJ ITpeaMeTHO
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obacTu CyleCTBYIOT TaKue IIOHATHA, KaK KOO caMoJieTa M HOMep MeCTa, M 3TU IIOHATUA
VICITIOJIb3YIOTCS Ha IIPAKTUKE.

B aT0i1 Tabnuile ucnonab3yercs BHemHuit Kiaod. [Ipemnokenne FOREIGN KEY cosmaer
OrpaHMUYeHMe CChbUIOUHOI I[eJIOCTHOCTM. B KauecTBe BHEILIHEro K/IHOYa CIYKUT aTpubyT
«Kop, camonera» (aircraft_code). OH ccbutaeTcsl Ha OTHOMMEHHBIN aTPUOYT B TAGIU-
e «Camornetsl» (aircrafts). Tabnuia «MecTa» Ha3bIBaeTCs CChutaonieiics (referencing),
a Tabnuiia «CamosneTsl» — ccbIOUHOII (referenced).

ITockoIbKY HOMEpa MeCT IIPMBSI3aHbl K MOJEIN CaMOJIETa, TO B C/Iydyae yaaJdeHus U3 Tab-
Jiniibl «CaMoJIeThl» KaKoi-1160 CTPOKM C KOHKPETHBIM KOJOM camMojieTa HeoOX0AMMO yaa-
JIUTb TaKKe U U3 Tabnuiel «MecTa» Bce CTPOKM, B KOTOPBIX 3HaUeHMe atpubyra «Kop ca-
Moseta» Takoe ke. KopoTko roBops, ecyin B 6a3e JaHHBIX HET MHMOPMAIMK O KaKO-TM60
MOJeIY CaMoJIeTa, TO He MOXKeT ObITh U MH(MOPMAIMM 0 KOMIIOHOBKE CaJIOHa, T. €. O Pac-
mpemeieHny MeCT 10 Kj1accaM O6CTYKMBaHMS [JIsI 9TOi MO,

IToaTomy B IpenoskeHUM 151 OTIpeiesieH /s BHELlTHero KIloua MOsIB/sIeTCsT BaXKHOe OO0~
HeHne: ON DELETE CASCADE. 3To o3HayvaeT, UTO MMpU YIAJIEHUM KaKOIi-TMO60 CTPOKM U3
Tabmuibl «CamMoseThl» yoaleHue CTPOK U3 Tabauibl «MecTar, CBI3aHHBIX C 9TOV CTPOKO¥
T10 BHeIlIHeMY KTiouy, 6epeT Ha cebs CYB]I, n36aBiisist mporpaMMMCTa OT 3TO¥ 3a60ThI. T1o-
IoOHbIe IelicTBYUS, KOTOpbIe BbinoHseT cama CYB]/], Ha3bIBaIOTCS KACKaAHBIM YIaIeHUEM.
Takum 06pa3oM, BHEIIHMIT KITIOYU CTYKUT JIJIsE CBSI3U TaOIUIL MeKIY COOO0IA.

Wtak, KoMaHAa [IJis CO3IaHus Hallleit BTopoit Tabauiisl «MecTa» TakoBa:

CREATE TABLE seats

(
aircraft_code char( 3 ) NOT NULL,
seat_no varchar( 4 ) NOT NULL,
fare_conditions varchar( 10 ) NOT NULL,
CHECK
( fare_conditions IN ( 'Economy', 'Comfort', 'Business' )
),
PRIMARY KEY ( aircraft_code, seat_no ),
FOREIGN KEY ( aircraft_code )
REFERENCES aircrafts (aircraft_code )
ON DELETE CASCADE
);

IJ1s1 TOrO YTOOBI ITOCMOTPETD, KaKas MOMyYnIach Tabauiia, BBeAuTe KOMaHIy

\d seats
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Tabnuua "public.seats"
KonoHka | Twn | MoaudukaTopsl

aircraft_code | character(3) | NOT NULL
seat_no | character varying(4) | NOT NULL
fare_conditions | character varying(10) | NOT NULL
NHaoekchl:
"seats_pkey" PRIMARY KEY, btree (aircraft_code, seat_no)
OrpaHnyeHna-NpoBepKu:

"seats_fare_conditions_check" CHECK (fare_conditions::text = ANY
(ARRAY[ 'Economy'::character varying, 'Comfort'::character varying,
'Business'::character varying]::text[]))

OrpaHuyeHns BHeEWHEero KJw4ya:

"seats_aircraft_code_fkey" FOREIGN KEY (aircraft_code)

REFERENCES aircrafts(aircraft_code) ON DELETE CASCADE

Bbl BuaMTeE, YTO TUIM JaHHBIX chaTr MMeeT TakkKe U IOJHOe Ha3BaHMe — character,
a TUII JaHHBIX varchar — character varying. IlepBUYHBII K/IIOY 3[IeCh COCTaBHON —
(aircraft_code, seat_no). Orpannuenue CHECK, HaknaapiBaeMoe Ha 3HAUEHUS aTpu-
o6yra fare conditions, npeacrasieHo B 6osee CJIOXKHO (popMe, UeM 3TO OBLIIO CAETaHO
IIpY CO3JaHMM TAaOMUIIbI. [IBOIHBIE CMMBOJIBI «::» 03HAYAIOT OIlepaIio IPUBEIEHNS TUIIA.
OTO aHAJOTMYHO TaKOJ Xe omepalnuu B APYTUX sSI3bIKaxX MporpamMMupoBanus. KintoueBoe
c10BO ARRAY roBOpUT O TOM, UTO CIIMCOK JOIYCTMMbBIX 3HaU€HUI1 [IpeLCTaB/lIeH B BULe
MaccuBa. MaccuBbl MPUCYTCTBYIOT B PostgreSQL, 1 ux mMcnonb3oBaHue B psife CUTyalui
MI03BOJISIET, HATIPUMED, YIIPOCTUTH CXeMy 6a3bl AaHHBIX. Bosiee OaPO6HO 0 HMUX MBI OyIeM
TOBOPUTD B I7aBe 4.

[MpUMHLMITMATBPHO HOBBIM IO CPAaBHEHMIO C PAaCCMOTPEHHOi BbIlle Tabnuieit «Camone-
ThbI» SBJISIETCS HaJIMUME OTPAaHUUYEHMS BHEUIHETrO K/Iua. JTO OTpaHMUYEHME UMEEeT UMS
seats_aircraft_code_fkey, creHepupoBaHHoe camoii CYB]I, MOCKOIbKY MbI HE TIpef -
soxkuy B KomaHze CREATE TABLE HMKakoro cBoero MMeHM IIJisl 3TOT0 OTpaHMUYeHMs, XOT,
B IIPUHIINIIE, MUMEJIN IIPAaBO 3TO CAe/aTh, €C/IM Gbl 3aX0TeJIN.

Hst IIPOCMOTPa BCEX Ta6J'II/I]_[, MMEIIINXCs B Baileit 6ase AAaHHBIX, BBITIOJIHUTE KOMaHOY

\d
CNMCOK OTHOWEHWIA

CxeMma | Nmsa | Tun | Bnapeney
-------- B Ty |y
public | aircrafts | Tabnuua | postgres
public | seats | Tabnuua | postgres
(2 cTpokn)
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B nepBoii KoJIOHKE BhIBEIEHHOI TaOIMIIBI yKa3aHa Tak Ha3bIBaeMasi cxemMa 6a3bl JAHHBIX —
publ ic. MbI y3ke TOBOPMJIU, UTO CXEMAa — 3TO 000COOIEHHBIN O HEKOTOPOi CTEITEHN pas-
nen 6asbl JaHHBIX. [0 yMoMuaHMIO Bce 06BEKTHI CO3TaloTCs B cxeMe public. B TpeTheit
KOJIOHKe yKasaH TUH — «Tabnuiia». Kpome Tabauil MOTYT GbITh ellle ¥ IpeCTaBIeHMs.
B mocegHelt KOOHKe YKa3aHO MMSI TTOJIb30BATEJS, SIBJISIONIETOCS BJIaeNbIIeM TaOINIIbI.
Kak mpaBuiio, 9TO I0OJIb30BaTE b, CO3IABIINIA TAGINITY.

IaBaiiTe cpasy ske mpojenaeM 3KCIIEPUMEHT, ITO3BOJISIONINI IT0Ka3aTh pabOTy BHEIIIHETO
K/TI0ua. BBITIOJIHMUTE C/IeAYIOIIYI0 KOMaHAy [/Is BBOMA JAHHbIX B Tabmuiy «MecTta»:

INSERT INTO seats VALUES ( '123', '1A', 'Business' );
CVYB/I, oTBeTUT TaK:

OWMBKA: INSERT wmnu UPDATE B Tabnuue "seats'" HapywaeT OrpaHUMYeHUE BHEWHETO
knova "seats_aircraft_code_fkey"
MNOAPOBHOCTWN: Knwy (aircraft_code)=(123) orcyTrcTByeT B Tabnuue "aircrafts"

OTO COBEPILEHHO JIOTUYHO: ey B Tabiuile «CamMosIeThbl», Ha KOTOPYIO CChUTaeTCSI Tabmuiia
«MecTa», HeT omucaHus camosieTa ¢ KogoM camosieta 123, To go6aBasTh MHGOPMAIUIO
0 HOMepax Kpeces IJis1 TAKOr0 — HeCYIeCTBYIIIEro — caMojieTa He uMeeT cMmbIcaa. Tak
JIeMCTBYeT IOoANepyKKa [IPaBUJI CCbIIIOYHO 1eJI0CTHOCTU €O CTOpOoHbI CYB/I. IIporpaMmmuct
130aBJIeH OT He06XOIMMOCTHM OTC/IEXKMBATD M 06ECTIeUNBATD «BPYUHYI0» COOMIONEHMEe ITUX
MIpaBUI.

Terepb HY)KHO 3allOJIHUTh JAHHBIMM Tabmuily «MecTax. 1151 KaXKI0i MOIeny caMoJIeTOB
BBEIMTE TOJIBKO HECKOTBKO CTPOK, IIPY 3TOM ITPEAyCMOTPUTE 3aITMCH IJIS KIIaCCOB 00CTy-
>kuBaHus Business u Economy. C momoipio ogHo¥ koMaHAbl INSERT MOXXHO BBECTU
Cpa3y HeCKOJIbKO CTPOK:

INSERT INTO seats VALUES
( 'SU9', '1A', 'Business' ),
( 'Su9', '1B', 'Business' ),
'SU9', '"10A', 'Economy' ),
'SU9', '10B', 'Economy' ),
'SU9', '"10F', 'Economy' ),
'SU9', '20F', 'Economy' );

AN

3aTeM M3MeHUTe 3HaUeHue aTpubyTa aircraft_code Ha gpyroe, Haripumep, 773, u 1o-
BTOpUTEe KOMaHAy INSERT. Tak npuaeTcsi MOCTyIUTb CO BCEMU MOZEISIMU CaMOJIETOB.

Ta6nuiia «<MecTa» 3aro/iHeHa He06XOIMMbIMM AaHHbIMMA. Tereph pelMm ele ogHy 3aaa-
uy. [Tpeanonoxkum, 4To0 HaM HY>KHO MTOTYYUTb MHGOPMALIMIO O KOJIMUECTBE MECT B Ca/IOHAX
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IS BCEX TUIIOB CaMOJIeTOB. MIMest HEKOTOPBIN OTIBIT B IPOTPaMMMUPOBAHNY Ha APYTUX SI3bI-
KaX, HETPYIHO MPEATIoNOXKUTh, UTO B s13bIKe SQL MOMKHA MTPUCYTCTBOBATD (QYHKIINS MIJIS
roficyeTa KOJIMYecTBa CTPOK B Tabauiiax. [la, Takast GyHKLMS ecTh — 9T0 count. KoHeuHo,
IUIST pelieHusl 3ajaui, IIOCTaB/IEHHOI BbIIIe, B IIPMHIIUIIE MOKHO BOCITO/Ib30BATbCS TaKM-
MM KOMaHAaMMN:

SELECT count( * ) FROM seats WHERE aircraft_code
SELECT count( * ) FROM seats WHERE aircraft_code

'SU9';
"CN1';

OueBMIHO, UTO 3TO HepalMOHAJIbHbBIN MOAXO, MTOCKOIbKY IIPUIETCS BBIIOTHATD OTHEe/b-
Hble OOHOTUIIHbIE KOMAaHABI AJIs BCeX MoJeeil camoneToB. SA3bik SQL mo3BosiseT yrpo-
CTUTb pellleHMe TaKOil 3afauM 3a CYeT MPUMeHeHMsl Olepalyuy TPyNnmUpoBaHUs CTPOK
Ha OCHOBE HEKOTOPOTO KpUTEepUS. DTUM KpUTepueM OyIeT SIBISATbCS COBIAZeHMe 3Have-
Huit atpubyTa «Kog camonera» (aircraft_code) y pa3mnuHbIX CTPOK Tabmuiibl «MecTa»
(seats).

B MmoguduumpoBaHHOI KOMaHIe BMecTo npeniaokenns WHERE 6ymeT mo6aBieHO mpemio-
>xeHue GROUP BY, koTopoe OTBevaeT 3a IPyIIMPOBKY CTPOK C OAMHAKOBBIMYM 3HAYEHUSIMU
arpubyraaircraft_code. Obpatute BHMMAaHMe, YTO IPU HATUIMY ITpeaioskeHmss GROUP
BY arperaTHast GyHKIIMS count BBITIONHSIET MMOACUYETHI CTPOK 0151 Kaxcdoli epynnst CTPOK.

SELECT aircraft_code, count( * ) FROM seats
GROUP BY aircraft_code;

KoHeuHo, B Bamieii BLIGOPKE 3HAUYEHMS B CTOJIOIE COUNt GYmyT ropasfo MeHbIIIe.

aircraft _code | count

_______________ S
773 | 402
733 | 130
CN1 | 12
CR2 | 50
319 | 116
SuU9 | 97
321 | 170
763 | 222
320 | 140

(9 cTpok)

Eciiu MBI 3aXOTUM OTCOPTUPOBATh BBIOOPKY IO UMCITY MECT B caMOJIeTax, TO HYKHO OyaeT
IOITOJIHUTh KOMaH Iy IpeaioskeHreM ORDER BY, koTopoe 06ecrieuuT COpTUPOBKY Pe3yiib-
TUPYIOIIMX CTPOK IO 3HAYEHUSIM BTOPOTO CTOJIOIIA.
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SELECT aircraft_code, count( * ) FROM seats
GROUP BY aircraft_code
ORDER BY count;

aircraft_code | count
_______________ Fem e
CN1 | 12
CR2 | 50
SuU9 | 97
319 | 116
733 | 130
320 | 140
321 | 170
763 | 222
773 | 402
(9 cTpok)

Termepb mocTaBUM 60jiee CJIOKHYIO 3a/1avuy: MOACYMTATh KOJTMUECTBO MECT B CalOHaX [IJIsT
BCeX MOJIeJieli CaMOJIETOB, HO TeIleph YKe C yUeTOM Kiacca 00CIyskuBaHus (613HeC-Kiace
¥ SKOHOMMUECKMI1 Kiacc). B 3ToM ciyyae rpynnupoBKa BBIIOIHSETCS y3Ke 0 IBYM aTpu-
oyram: aircraft codewu fare_ conditions. OTcopTupyem BBIOOPKY IO TE€M Ke CTOJIO-
11aM, 0 KOTOPBIM BBITIOJIHSIIU TPYTIITUPOBKY.

SELECT aircraft_code, fare_conditions, count( ¥* )
FROM seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;

aircraft_code | fare_conditions | count
_______________ L W

319 | Business | 20

319 | Economy | 96
320 | Business | 20
320 | Economy | 120
(17 cTpok)
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KOHTpOl‘IbeIe BOMpOCHhl U 3ap4aHUA
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[Moripo6yiiTe BBeCcT B Tabauily aircrafts cTpoky ¢ Takum 3HAUeHMEM aTpUOyTa
«Kop camornera» (aircraft_code), KoTopoe BbI yXe BBOIWIN, HAlIpUMep:

INSERT INTO aircrafts
VALUES ( 'SU9', 'Sukhoi SuperJet-100', 3000 );

O6paTuTe BHMMaHMeE, YTO B 9TOI KOMAaH/Ee MbI He IIPUBEIU CIIMCOK aTPUOYTOB, UTO
BITOJTHE IOITYCTMMO ITPY 3aJaHNM 3HAUEHWMIi aTPUOYTOB B TOM Ke MOPsIIKe, B KOTOPOM
aTpuOyTHI CJIEAYIOT B OIIpeneneHuy Tabauipl. Ho B Banmx MpMKIaIHBIX POTpaMMax
TaK MOCTYIATh BCe JKe He CIeAyeT, IOCKOIbKY B CTydyae BO3MOXHOI peCcTpyKTypu3a-
IIMY TaGIUIIBI U U3MEHEeHMs MOpsiIKa CIeJOBaHNS aTPMOYTOB B Heil BaIlly KOMaHIbI
INSERT moryT repectaTb paboTaTh KOPPEKTHO.

BbI mosyunTe coobieHue 06 ommoke.

OWWBKA: noBTOpsweecs 3HavYeHMe KJK4Ya HapywaeT orpaHuvyeHue
yHUKanbHocTn "aircrafts_pkey"
MOAPOBHOCTWN: Knwu "(aircraft_code)=(SU9)" yxe cyuwecTByeT.

[MomymaiiTe, moyeMy MOSIBUIIOCH coobineHue. Ecay Bbl 326U CTPYKTYPY TaGIUIIBI
aircrafts, To MOKHO BBIBECTH ee OIIpefiesieHle Ha 3KPaH C IIOMOIIbI0 KOMaHbI

\d aircrafts

[Mpennoskenue ORDER BY komanabt SELECT mo3BossieT OTCOPTUPOBATD JAaHHbIE TTPU
BbIBOAE. [1o yMO/MUaHMIO COPTUPOBKA BBITIOMHSIETCS 110 BO3pAaCcTaHUIO 3HAYEHUIT aT-
pubyTa, YKa3aHHOTO B 3TOM MpemaokeHnn. Ho MOKXHO yIOPSIOUYNTH CTPOKU U TI0
yOBIBAaHMIO 3HAUEeHMs aTpubyTa. sl 3TOro Hy;KHO MOC/Ie UMeHM aTpuoyTa B Mpe-
noxkeany ORDER BY mo6aButh KimoueBoe ¢ioBo DESC (3TO coKpallleHue OT C/IoBa
descendant — yObIBaroIIMii MOPSIAOK). CAMOCTOSTEbHO HATIUIIMTE KOMAaHIY /IS BbI-
OOPKM BCeX CTPOK M3 TabauIIbI aircrafts, YTo6bI CTPOKM OBIIM YIIOPSIOUEHBI 10 YObI-
BaHMIO 3HaUeHMS aTpubyTa «MakCMMabHAs NaJbHOCTb ITOJIETa, KM» (Trange).

Komanpga UPDATE nosBoJisieT B Ipoljecce 06HOBIEHMS BbIIOIHSITh apuMeTnIecKie
IeViCTBUS HaJl, 3HAUEHUSIMM, HAaXOOSIIMMMUCS B CTpOKax Tabmuiel. IIpencraBum cebe,
yro nBurartenu camosnera Sukhoi Superjet cranu B gBa pasa SKOHOMMUYHEE, BCIEI-
CTBME Yero JaJlbHOCTh IT0JIETA STOTO JIaliHepa BO3pOC/ia POBHO B [Ba pa3a. KomaHza
UPDATE mo3BoJIsSIeT yBeTMYUTh 3HAUEHME aTpUOyTa range B CTPOKe, XpaHSIIei UH-
dbopmanuio 06 3TOM caMosieTe, Jake He BBITTOMHSIS ITPeIBaPUTEIbHO BBIOOPKY C I1e-
JIBIO BBISICHEHMSI TEKYIIEro 3HaueHMs 3TOTro atpubyTa. [Ipu mpucBanBaHUY HOBOTO



KOHmpOfleble e80npocel u 3adanus

3HaueHMs aTpubyTy range MOXKHO CIIpaBa OT 3HAKa «=» HalMCaTb He TOIbKO YMC-
JIOBYIO KOHCTaHTY, HO U IleJioe BbIpaskeHMe. B HallleM ciiyyae OHO GymeT MpPOCThIM:
range = range * 2. CamocTosiTeqbHO HanmumuTe komauay UPDATE nosnHocThI0, IpU
3TOM He 3a0y[bTe, UTO YBEIMYNTD JATBHOCTD MT0JIETA HYSKHO TOJBKO Y OLHOI Mope-
mu — Sukhoi Super]et, mosToMy He06XOAMMO UCIIONb30BaTh yoioBue WHERE. 3aTem
¢ nomoupo koMaHAbl SELECT mpoBepbTe MOSTy4YeHHbIN pe3yibTar.

Ecnn B nipegnoxkennn WHERE xomanabt DELETE BbI ykaskeTe TOrMUeCKM UM CMHTAaK-
CUYECKY KOPPEKTHOE YCJIOBUE, HO CTPOK, VIOBIETBOPSIONIMX STOMY YCJIOBUIO, B Tab-
JAIe He oKaxkeTcst, TO B oTBeT CYB/I BbIBeeT CoOOIIeHMe

DELETE ©

Takas cuTyalusl He sIBJIsIeTcsl omubKoii uau c6oem B pabore CYB]I. Hanpumep, ec-
JIV TIOC/IE yOa/IeHMsI KaKO-TO CTPOKM BbI [IOBTOPHO IOIBITAETECH YIAIUTD €€ Ke, TO
MOJTYYUTE UMEHHO TaKOe COOOIIeHNE.

CaMOCTOSITeNIbHO CMOJIeMPYIiTe OMMCAHHYIO0 CUTYallMIo, II0f06paB yclIoBKe, KOTO-
pOMY TapaHTMPOBAHHO He COOTBETCTBYeT HM OJHA CTPOKa B Tabmuie «CamMoeThbi»
(aircrafts).
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naea 4

Tunbl aaHHbIX CYB/, PostgreSOL

lMocne nepBOHAYaNbHOrO 3HAKOMCTBA C A3blIkoM SQL MMeeT CMbICI HEMHOIO YNOpsSAOUYNUTb MOMYYEHHbIE
BaMW 3HaHWS. Peub naet o TMNax AaHHbIX, npuMeHsembix B CYB[] PostgreSQL. Boobuue, TMMbl AaHHbIX —
3TO OZLHO M3 6A30BbIX NOHATUIA NHOOOrO A3bIka NPOrpaMMUPOBaHUS, U A3blk SOL B 3TOM nNnaHe He aBnseTcs
UCKNIOYEHMEM.,

PostgreSQL vMeeT o4yeHb pa3HOOBpasHblii HABOp BCTPOEHHbIX TMMOB AAHHbIX, T. €. TeX TMMOB, KOTOpble
CYB[, npenocTaBnsieT B pacnopsikeHne Nofb30BaTeNs, Kak FOBOPST, MO YMOMYaHMI0. Mbl HAMEPEHHO yno-
TpebunK 34ecb TEPMUH KBCTPOEHHbIE®, MOCKO/IbKY MOb30BaTeNb UMEET BO3MOXHOCTb CO3AaBaTh U CBOM
COBCTBEHHbIE TUMbI AAHHbIX, KOTOPbIE 3aTEM MOXHO BK/IOUMTL B CUCTEMY M UCMONb30BATb UX TaK XeE, KaK U
BCTPOEHHbIE. Takasi BO3MOXKHOCTb afanTaLmm CUCTEMbI TUMOB LAHHbIX K KOHKPETHbLIM CUTYaLMUsSM ABASETCS
OLHOW W3 OTNIMYUTENbHbIX YepT PostgreSOL.

B aT0lM rnaBe Mbl PaCCKaXXeM NMnLlb O CaMbIX OCHOBHbIX TUNAaX OAHHbIX, MOCKOJIbKY B BalleM pacnopaxe-
HUN BCerna MMeeTca nonHaa OKyMeHTauusa. Hacrosuwee yqe6Hoe nocobue He SIBNAETCS €e 3aMEHOM, OHO
NpuU3BaHO NNLb NOMOYb BaM CAENaTb NEPBbIE Wark B 0OCBOEHUU 6oraToro MWUpa TUNOB OaHHbIX PostgreSQL.

Tunbl AaHHbIX 06beAMHEHbI B TPYMMbl, B paMKax 3TUX FPYnn OHW MMEKT HeKOoTopble obLuMe CBOWCTBA, HO
TakXKe OHM UMEIOT U PazInuus.

4.1. Yucnosblie Tunbl

I'pyrina 4McI0BBIX TUIIOB JAHHBIX BKIIOYAET B CeOS 1ebIit psll pa3HOBUIOHOCTEN: 11e/10-
YMCIeHHbIE TUTIBI, UM 1A GUKCUPOBAHHOM TOYHOCTH, TUIIBI TAHHBIX C IJIaBAIOIEH TOUKOiA,
IocenoBaTe/bHble TUIIBI (Serial).

B cocTaBe 1e10unC/ieHHBIX TUITOB HAXOSTCS CAeyioliue mpencraBuTenu: smallint,
integer, bigint. Ecau aTpubyT TaGaUIIBI MIMeeT OOVMH U3 STUX TUIIOB, TO OH ITO3BOJISIET
XPaHUTH TOJBKO 11eJI0oUKCIeHHble AaHHble. [Ipy 3TOM TepeuncieHHble TUITBI Pa3iMyaloT-
Cs1 TI0 KOJIMYECTBY 0aiiTOB, BIIEISIEMbIX IJ151 XpaHEHMS JaHHbIX. B PostgreSQL cymecTBy-
10T TICeBIOHMMBI JIJISI 9TUX CTaHAAPTU3MPOBAHHbBIX MMEH TUIIOB, @ UMEHHO: int2, int4 u
int8. Uncio 6aitToB oTpaskaeTcs B MMEeHM TUIIA.
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ITpn BBIGOpE KOHKPETHOTO LIEJIOUMCIIEHHOTO TUIIA TPUMHMMAIOT BO BHMMAaHMe OMAIa30H
JOITYCTUMBbIX 3HAUYEHUIA M 3aTPaThI MaMSITU. 3a4acTyI0 TUII integer cYMTaeTcs ONTUMAaIb-
HBbIM BbIGOPOM C TOUKM 3PEHMS JOCTVOKEHNST KOMITPOMMCCA MEKAY STUMU TTOKa3aTeIsIMM.

Uncna GUKCMPOBAHHOI TOYHOCTU MIpeACTaB/IeHbl IBYMS TUIIaMK — numeric u decimal.
OmHAaKO OHY SIBJISTIOTCS MAEHTUUHBIMM ITO0 CBOMM BO3MOKHOCTSIM. II03TOMY MBI GyIeM Mpo-
BOJINUTD U3JIOKEHME Ha MpUMepe Tula numeric. [y 3agaHus 3HaY€HUsI 3TOTO TUIa UC-
TOJIb3YIOTCST IBa 6a30BbIX MOHSATHMS: MaciiTab (scale) M TouHOCTh (precision). MaciiTa6
IOKa3bIBAET UYMCIO 3HAYAIUX HUP, CTOSIIMX CIIpaBa OT JECITUYHON TOUKM (3aTisITOoi).
TouHOCTb YKa3bIBaeT ob1Iee yncio undp Kak 10 JeCITUUHO TOYKM, TaK U mocie Hee. Ha-
npuMep, y uncia 12.3456 TOUHOCTb cocTaB/seT 6 1udp, a Macutab — 4 nudpsl.

ITapameTpsl 9TOr0 THUIIA JaHHBIX YKa3bIBAIOTCSI B KPYIVIBIX CKOOKAaX IOC/e MMEeHM TUIIA:
numeric(To4yHoCTb, MacwTab). Hanpumep, numeric(6, 2).

Ero rimaBHOe JOCTOMHCTBO — 3TO 0GecrieueHne moyHsLX Pe3yabTaTOB IIPY BbITTOTHEHUY BbI-
YMCIeHU, KOTa 3T0, KOHEYHO, BO3MOKHO B IMPUHLIMUIIE. ITO OKAa3bIBAE€TCS BO3MOXKHBIM
TPV BBITIOTHEHUY CJIOKEHMSI, BBIYMTAHMS M YMHOKeHMs. Yncsia Tua numeric Moryr xpa-
HUTb OUEHb 00JIbII0e KoauuecTBO ydp: 131072 uudpbl — 00 JAeCITUYHOI TOUKM (3arIIsi-
TO), 16 383 — noce Touku. OJHAKO HY>KHO YUUTHIBATh, YTO TaKasi TOYHOCTb JOCTUTAETCS
3a CcueT 3aMe IeHIs BbIUMCIeHN 110 CpaBHEHUIO C [[eJIOUMC/IeHHBIMY TUITAMU U TUTIAMU C
TUIaBaloIEli TOUKOI. [Ipy 3TOM /ISl XpaHEHUS YMC/Ia 3aTPAUMBAETCS GOTbIEe MaMSITH, YeM
B CJTy4ae IeJTbIX YMCel.

IaHHBI TUII CJIEAYET BHIOMPATH /IS XpaHeHMsI JeHEKHBIX CYMM, a TakKe B IPYTUX CTyYa-
sIX, KOorza TpebyeTcs rapaHTUPOBAaTh TOYHOCTDb BBIUMCIEHUIA.

IIpencraBuTeNsIMU TUITOB JAHHbIX C [JIaBaIOIIEl TOUKO SIBISIOTCS TuUIlbl Teal u double
precision. OHU mpencTaBaSioT coboii peanusanuio crangapra IEEE «Standard 754 for
Binary Floating-Point Arithmetic». Tumn gaHHbIX real MOXKET MpPeaCTaBUTh YMC/Ia B Aua-
IMa3oHe, Kak MUHMMYM, OT 1E—37 no 1E+37 ¢ TOUHOCTbIO HE MeHbIIIe 6 TeCITUYHBIX [UMD.
Tumn double precision uMeer nuarnasoH 3HayeHuin mpumepHo oT 1E—307 mo 1E+4308
C TOYHOCTBIO He MeHbllIe 15 gecITUIHbIX IUdp.

TIpu TOTBITKE 3aMMMCATh B TaKOli CTOMOEL, CJIMIIKOM GOJbIIOE UM CIMIIKOM MaJIeHbKOE
3HaUeHue OyJeT reHepupoBaThHCS OmMOKa. EC/IM TOYHOCTh BBOAVIMOTO YKCJIA BhIIIE JIOTY-
CTMMOI, TO GYIeT MUMETh MECTO OKPYT/IeHME 3HAUEHMS. A BOT IIPU BBOJIE OYEHb MAIEHbKUX
YyiceJl, KOTOPble HEBO3MOXHO MPECTaBUTh 3HAYEHVSIMY, OTIIMYHBIMU OT HYJIsI, OyeT re-
HEPUPOBATHCS OIMIMOKA TOTEPYU 3HAUMMOCTH, MJIY MCUE3HOBEHUS 3HAUAIIMX Pa3psa0B (an
underflow error).
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4.1. Yucnossie munesl

ITpu pabore ¢ UncIaMu TakKMX TUIIOB HY’)KHO IIOMHUTbD, UTO CpaBHEHME BYX UMCe C TIa-
BaloIllell TOYKON Ha MpeaMeT paBeHCTBA X 3HAUEHUI MOXKET IIPUBECTY K HEOKMTaHHbBIM
pe3yJbTaTaM.

Hanpumep:
SELECT 0.1::real * 10 = 1.0::real;

?column?

(1 cTpoka)

B momonHeHue K OGBIUHBIM UMCJIAM 3TU TUIIbI JAHHBIX MOANEPKUBAIOT U CIelMaTbHbIE
3HaueHus Infinity (6eckoHeuHocTs), —Infinity (oTpuiiaTenbHas 6eckoHeUHOCTD) ¥ NaN (He
YNCIIO0).

PostgreSQL nognepskuBaeT Takke TUll JaHHbIX float, onpeneneHHslit B cranmapTe SQL.
B 06bsIBIEHNM TUIIA MOKET MCHOIb30BaThcs mapamerp: float(p). Eun ero sHaueHme
JIEKUT B AuanasoHe oT 1 10 24, To 3To 6yAeT paBHOCUMJIBHO MCIIOAb30BaHMIO THIIa real,
a eIy Ke 3HaYeHMe JIEKUT B JuarnasoHe oT 25 10 53, To 3To 6ymeT paBHOCUIIBHO UCITOJb-
3oBaHMio Tura double precision. Eciu ske mpyu 06bsSIBIEHMM TUIIA TTApAMET] He UCITOJb-
3yeTcs, TO 3TO Takke OyeT paBHOCUIIBHO UCITOb30BaHMI0 THIla double precision.

IMocnemHMM U3 YMCTOBBIX TUTIOB SIBJISIeTCS TUIT serial. OmHaKo OH (haKTUUECK peaTn3o-
BaH He KaK HaCTOSIIVIT TUII, a TIPOCTO KakK yIoOHas 3aMeHa 11eJ10ii rpymmbl SQL-KoMaHI.
Tun serial ymoGeH B Tex cIydasx, Korma TpeOyeTcss B KaKOi-mu60 CTOMOel] BCTaBIsATh
YHUKAaJIbHbIE 1Ie/ble 3HaUeHUsI, HallpUMeD, 3HaUueHUsI CYppPOraTHOTO NEePBUYHOTO KIT0Ya.

CHHTaKCUC [JIS CO3MaHMs CToIb1a Tiia serial TakoB:
CREATE TABLE wmsa-Ta6bnuup ( umsa-cronbua serial );
ora KOMaH/Ja 3KBMBaJIEHTHaA CJ'IG,EWIOI.LIEVI rpyIirne KoMmaH/I:

CREATE SEQUENCE wums-Tabnuup_muma-cronbua_seq;
CREATE TABLE wmsa-Ta6nuupbi
(

uMsa-cTon6ua integer NOT NULL

DEFAULT nextval( 'uma-Tabnuub_uma-cTonbua_seq' )

)5
ALTER SEQUENCE wumMs-Tabnuupl_ums-cTonbua_seq

OWNED BY wumMsa-Tabnuupl.umsa-cTonbua;
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I ToSICHEHMS BBIIIENPUBENEHHbIX KOMAaHZ, HaM IMPUOETCS HEMHOTO 3abekaTb BIIe-
pen. OmHUM U3 BUIOB OOBEKTOB B 6a3e JAHHBIX SIBJISIIOTCS] TaK Ha3bIBaeMble IMOCTEeI0Ba-
TEJIbHOCTH. DTO, 10 CYTH, FeHepaTOPbl YHUKAIbHBIX 1Ie/IbIX uMces. JIj1s paboThl C STUMMU
MOC/IeIoBaTeIbHOCTSIMU-TeHepaTopaMu MCITO/Ib3YIOTCS crieliaabHble QyHKIMM. OgHa 13
HUX — 3TO0 QYHKIMSI nextval, KoTopas Kak pas U IoiyyaeT ouepeqHOe YMC/I0 U3 MoCIeno-
BaTEJIbHOCTY, UMS KOTOPOJi YKa3aHO B KauecTBe nmapaMmerpa pyHkium. B komange CREATE
TABLE wtoueBoe cimoBo DEFAULT nipenmnuceiBaet, yTo6st CYB]] 1cnonb30Baia B KaUyecTBe
3HauUeHMsI 10 YMO/IYaHUIO TO 3HaUeHMe, KoTopoe hopmupyeT byHKIysI nextval. [TosTomy
ecI B KOMaHie BCcTaBKM cTpoky B Tabmuiry INSERT INTO He GymeT mepenaHo 3HaUYeHUE
I71st Tiosis Tuma serial, To CYB]I o6paTUTCS K yoayraM 9Toi GyHKIuu. B ToM crydae, Ko-
raa B Tabnuile rmose Tmra serial SBsSeTcs CyppOraTHBIM EPBUYHBIM KJIIFOUOM, TOTIa HET
HeoOXOIMMOCTHM YKa3bIBaTh IBHOE 3HAYEHMeE /151 BCTABKM B 3TO TI0JIE.

B 3akiroueHue CcKakeM, UTO Kpome Tuma serial CYIEeCTBYIOT ellle OABa aHAJOTMUYHBIX
tuna: bigserial u smallserial. m dakTuuecku, 3a KaipoM, COOTBETCTBYIOT TUIIbI
bigint u smallint. [ToaToMy Ipu BIGOPE KOHKPETHOTO MOCTEIOBATENBHOTO TUIIA HYXK-
HO YYMTBIBATDb MPEAIIoaraeMoe Yyuciao CTPOK B TAGIMUIe U YaCTOTY YOATIEeHUS U BCTABKU
CTPOK, MOCKOJIbKY JIaske IIJisT HeGOoJbIOi TabaUIbI MOXKET ITOTPpe6oBaThCs GOJbIIOIN Iya-
Ma30H, eC/IM onepaluy yaaJleHus U BCTaBKM CTPOK BBITIOTHSIOTCS YacTo.

4.2. CuMBOJIbHbIE (CTPOKOBBIE) TUMbI

CraHpapTHbIE peACTaBUTENN CTPOKOBBIX TUIIOB — 3TO TUIIBI character varying(n)
u character(n), rge nmapamMerp ykasblBaeT MakCMMa/JbHOE YMCIO CUMBOJIOB B CTPOKE,
KOTOPYIO MOXXHO COXPaHUTb B CTOJIOIe TaKoro Tuma. [Ipu pabote ¢ MHOTO6aiTOBBIMM KO-
IMpOBKamMu cuMBooB, HarpuMmep UTF-8, HysKHO YUYUTBIBATh, YTO peub MUIET O CMMBOJIAX,
a He o Garttax. Ecii coxpaHsiemast CTpoka CMMBOJIOB G6yIeT KOpoue, YeM yKa3aHo B OIpe[ie-
JIEHUM TUIIA, TO 3HaUeHMe Tura character 6ymeT OOMOTHEHO ITpoberamMmu Ao Tpebyemoit
IJIVHBI, 8 3HaueHMe Tuma character varying 6ymer coxpaHeHO Tak, KaK eCTb.

Tunsl character varying(n) u character(n) umerT nceBgOHMMBI varchar(n) u
char(n) coorBeTcTBeHHO. Ha mpakTuKe, Kak IpaBuiio, UCIIOAb3YIOT UMEHHO 3TU KpaTKue
IICEeBJLOHMMBI.

PostgreSQL momomHUTeNbHO pejijiaraeT eile OguH CMMBOJIbHBIN THIT — text. B cronberr
3TOTO TUIIAa MO>KHO BBECTM CKOJIb YTOLHO O0JIbIIOe 3HaUueHMe, KOHeYHO, B IIpefienax, ycTa-
HOBJIEHHBIX IIPM KOMIMISLIMY UCXOOHBIX TeKCcToB CYB/I.
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4.2. CumeoabHble (CMPOKOBblE) MUnsl

HokyMeHTaIys: peKOMeHIYeT UCIONIb30BaTh TUIIBI text M varchar, MOCKOIbKY TaKkoe
OTJIMYUTENIbHOE CBOJCTBO THUIIA Character, Kak JOMoJTHeHe 3HaUeHuit mpobeaaMu, Ha
MpaKTHKe TOUTH He BOCTpeOGoBaHo. B PostgreSQL 06BIYHO UCITONb3YeTCsT TUIT teXT.

KoHCTaHTBI CMMBOBHBIX TUIIOB B SQL-KOMaHax 3aK/I0YAOTC B O4MHAPHbIE KaBbIUKU.
SELECT 'PostgreSQL';

?column?

PostgreSQL
(1 cTpoka)

B ToM cryuae, Korma B KOHCTAHTE COMEPSKMUTCS CMMBOJT ONMHAPHOI KaBbIUKM MJIY OOPATHO
KOCOJi 4epThl, UX HEOOXOAMMO YIBauBaTh.

Hanpumep:
SELECT 'PGDAY''17';

?column?

PGDAY'17
(1 cTpoka)

B ToMm cnyyae, Korma TakuMxX CMMBOJIOB B KOHCTAaHTe MHOTO, BCe BbIpaskeHUe CTAaHOBUTCS
TPYIHO BOCIIPUHMMATh. Ha TOMOIITb MOSKET IMMPUIATH MCITO/Ib30BaHMe YABOEHHOTO CMMBOJIA
«$». DTV CMMBOJIBI BBITIOJTHSIOT TY K€ POJib, UTO M ONMHAPHbIE KaBBIUKM, KOT/Ia B HUX 3a-
KJTIOYAeTCs CTPOKOBasi KOHCTaHTAa. [Ipy MCIOMb30BaHUM CUMBOJIOB «$» B KauecTBe OrpaHu-
yuTesel ke He Hy>KHO YIBaMBaTh HUKaKMe CMMBOJIbI, COJlepyKalecs B CAMOl KOHCTaHTe:
HM OVHAapHbIE KaBbIUKM, HM CMMBOJIBI 0OPATHOI KOCO UepTHI.

Hamnpumep:
SELECT $$PGDAY'17$$%;

?column?

PGDAY'17
(1 cTpoka)

B0O3MOXHOCTb MCHOIB30BaHMS CUMMBOJIOB J0Jijlapa B POJM OrpaHUUMTENeil CUMBOJIb-
HOJ KOHCTAHTBI He SBJISETCS 4acTbhlo cTaHAapTa SQL. OTo pacuiupeHue, npenjaraemoe
PostgreSQL. ITogpo6HO 06 3TOM HaIMCaHo B pasmese mokymeHTauuu 4.1.2.4 «CTpoKoBbIe
KOHCTAHTBI, 3aK/IIOUEHHBIE B AO/IIapPbI».
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PostgreSQL nipeparaer ele ogHO paciumpeHue cranaapra SQL — CTpOKOBbIe KOHCTAHThI
B cTuiie si3bika C. YTOOBI MMETb BO3MOKHOCTh UX UCIOIb30BaTh, HY>KHO ITepe]l HauaabHOi
OOVMHAPHO KaBbIYKOM HANuMcaTh CUMBOJI «Ex».

HaanMep, OJid BK/IIIOUE€HMS B KOHCTAaHTY CMMBOJIa HOBOJ CTPOKM HY>XKHO COeJIaTh TaK:
SELECT E'PGDAY\n17';

?column?

(1 cTpoka)

ITpu mcrionb3oBauyum C-CTUIST HEOOXOIMMO yABauBaTh 06PATHYIO KOCYIO UepTy, eClii Tpe-
6yeTcsI TOMECTUTD ee B KOHCTaHTY OYKBaIbHO. A /11 BK/IIOUEHMSI B COlepK1MOe KOHCTaH-
ThI CMMBOJIa 06PATHO KaBbIUKM MOKHO JIM0O0 YIBOUTD ee, 6O caeaaTh Tak:

SELECT E'PGDAY\'17';

?column?

PGDAY'17
(1 cTpoka)

[Toxpo6HO 06 rcnonb3oBaHuu C-CTUIIS HATIMCAHO B paszere nokyMmeHTaumm 4.1.2.2 «Ctpo-
KOBbI€ KOHCTAHTBI CO CITEIITOC/IEIOBATEbHOCTAMM B cTUsie C».

4.3. Tunbl «aaTa/Bpemsa»

PostgreSQL nognepkuBaeT Bce TUIIbI JaHHBIX, IIPeLyCMOTPEeHHbIe cTaHaapToM SQL ajis
IaThl ¥ BpeMeHU. JIaTbl 06pabaThIBAIOTCS B COOTBETCTBUM C TPUTOPUMAHCKUM KajJleHoapeM,
MIPUYEeM 3TO [elaeTcsl faXe B TeX (IydasX, KOrJa AaTta OTHOCUTCS K TOMY MOMEHTY BpeMe-
HU, KOTJIa 3TOT KaJleHAAph B JAHHO CTpaHe ele He ObUT IPUHST. 17151 9TUX TUIIOB JaHHbIX
MpeIyCMOTPEHbBI OIpeneneHHble GoOpMaThl /151 BBOAA 3HAUEHUI U 1151 BbIBofAa. [Ipuyem
9TM opMaThl MOTYT He COBMAAATh. BasKHO TOMHUTD, UTO MIPY BBOJE 3HAUEHUI UX HY)KHO
3aK/II04YaTh B OJMHAPHbIE KaBbIUKM, KaK U TEeKCTOBbIE CTPOKU.

Haunem paccmoTpeHnne c Turia date. Pekomenmyemslii crangapTom ISO 8601 hopmat BBO-
Ila IaT TaKoB: «yyyy-mm-dd», Toe CMMBOJIBI «y», «m» U «d» 0603HavaloT 1Mdpy roga, Me-
csllla ¥ JTHSI COOTBETCTBEHHO. PostgreSQL MO3BOJISIET MUCIIONb30BaTh U Apyrue GhopMaThl
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IJIsT BBOfa, HampuMmep: «Sep 12, 2016», uto o3HavaeT 12 ceHTsi6pst 2016 roma. [Tpu BbIBO-
Ie 3HaueHnit PostgreSQL ucnonb3yet popmat 1o yMOTUYaHUIO, €C/IU He TIpedIncaH Ipyroi
dbopmar. [To ymomuaHuio UCIIONb3yeTcst (popmat, pekoMeHAyeMbIl crangaproM ISO 8601:
«yyyy-mm-dd».

SELECT '2016-09-12': :date;

2016-09-12
(1 cTpoka)

A B ciemyroneM mpuMepe UCIOMb3yeTes APyroii opMaT BBOJA, HO (hopMaT BbIBO/IA OCTa-
€TCSI TOT JK€ CaMBblii, TOCKOJIbKY MbI €r0 He M3MEHSIIN :

SELECT 'Sep 12, 2016'::date;

2016-09-12
(1 cTpoka)

Yrtobbl «ckasaTb» CYB]I, UTO BBeAeHHOe 3HaUeHMe SIBJISIEeTCs JATOii, a He MPOCTOil CUM-
BOJIbHOJ CTPOKO¥, MbI MCIOJb30Ba/IM OIlepainyio npusedeHus mund. B PostgreSQL oHa
0hOopMJISIETCST C UCIOb30BaHMEM JIBOTHOTO CMMBOJIA «IBOETOUYME» M MMEHM TOTO TUIIA,
K KOTOPOMY MbI TIPUBOAUM JaHHOe 3HaueHMe. BaXkHO y4ecCTb, UTO MPU BHITIOTHEHUY TIPU-
BelleHMs TUIIa TTPOU3BOAMUTCS MPOBepKa 3HaAUeHMsI Ha COOTBeTCTBMe dhopMaTy 11e/ieBOro
TUIIA Y MHOKECTBY ero AOMYCTUMbIX 3HAUEHUIA.

B PostgreSQL mpeaycMOTpeH 1esblit psaa GYHKIINI )1 paboThl ¢ JaTaMu ¥ BpeMeHeM. Ha-
puMeD, IS TTONTyYeHUs 3HaUeHUs TeKyIei gaThl CTyskUT QyHKIMSI current_date. Ee
0COOEHHOCTBIO SIBJISIETCSI TO, YTO IIPY €€ BhI30BE KPYI/Ible CKOOKM He UCITOMb3YIOTCS.

SELECT current_date;

2016-09-21
(1 cTpoka)

Ecti HaM TpeGyeTcst BBIBECTH JATy B APyroM popmarte, TO IJ151 pa30BOTO MpeoObpa3oBaHMs
dbopmaTa MOXHO MCIIOb30BaTh GYHKIIMIO to_char, Hampumep:

SELECT to_char( current_date, 'dd-mm-yyyy' );
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CVB]], BriBeeT:

to_char

21-09-2016
(1 cTpoka)

O6patuTe BHMMAaHMe, YTO JIJI JeMOHCTpauyu BosmoskHocTeii CYB]I o pabore ¢ gatamu
HaM Jaske He MOTpe6oBaIoCh CO3aBaTh TaO/MILY, a 0KA3aJI0Ch TOCTATOYHO JINIIb KOMAaHIbI
SELECT.

Jlist XxpaHeHUsI BpeMeHM CyTOK CJIY>KaT ABa TUIIA JaHHBIX: time u time with time zone.
[epBblii M3 HUX XPAaHUT TOJIBKO BPEMS CYTOK, & BTOPOIl — IOMOTHUTENBHO — ellle U Ya-
coBoit nosic. OnHako JokyMeHTanus Ha PostgreSQL He pekomMeHAyeT MCIO/Nb30BaTh TUII
time with time zone, mockonbky cMemienne (offset), COOTBeTCTBYyIOIEE KOHKPETHOMY
YacoBOMY II0SICY, MOKET 3aBMCETh OT JAThI [lepexofia Ha JieTHee BpeMsl M 06paTHO, HO B
3TOM THUIIe JaTa OTCYTCTBYeT. [Ipy BBOzie 3HaUeHMit BpeMeHM JOIyCTUMBI pa3inyHble hop-
MaTbl, HallpuMep:

SELECT '21:15'::time;

ITpu BeiBOAe CYB/] AOMOMHUT BBeAEHHOE 3HAaUeHME, B KOTOPOM MPUCYTCTBYIOT TOJBKO Ya-
Cbl M MUHYTbI, CEKYHOaMMN.

21:15:00
(1 cTpoka)

Yrobbl «ckasaTb» CYB]I, UTO BBEeAEHHOE 3HAUEHME SIBJISETCS 3HAUEHMEM BpPEMEHM, a He
MPOCTOJ CMMBOJIbHOI CTPOKO¥, MbI OISITh UCITIO/Ib30Ba/IM OTepaluio IpuUBegeHns TUMa.
IMpennoxxkum CYB]] 3aBegoMoO HeLOMyCTUMOE 3HAaUeHe BpeMeH!, HallpuMep:

SELECT '25:15'::time;
IMonyurmM Takoe coobieHne 06 omnoKe:
OWWMBKA: 3HauyeHue nons Twuna date/time BHe gmanasoHa: "25:15"

CTPOKA 1: select '25:15'::time;

A

A TeIlepb BO3bMeM 3HaueHMe, KOTOpOe BK/IK4YaeT elle M CeEKyHObI.

SELECT '21:15:26'::time;
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21:15:26
(1 cTpoka)

A eIy YMCII0 CeKYH, HeIOMyCTMMOE, TO OMSITh IIOYUMM COOGIIeHNe 06 oIImoKe.
SELECT '21:15:69'::time;

OWWBKA: 3HavyeHme nona Tuna date/time BHe auanas3oHa: "21:15:69"
CTPOKA 1: select '21:15:69'::time;

A

BpeMst MOJKHO BBOIUTD HE TOJIBKO B 24-4yacoBoM ¢opMare, HO 1 B 12-4aCcOBOM, IIpU 3TOM
HYKHO MCIT0JIb30BaTh AOTIOMHUTENbHbIE cybduKchl am 1 pm. Hanmpumep:

SELECT '10:15:16 am'::time;

10:15:16
(1 cTpoka)

SELECT '10:15:16 pm'::time;

22:15:16
(1 cTpoka)

st IomyyeHust 3HAYeHUS TEKYIIero BpeMeHM CIYXKUT GyHKums current_time. Ilpu ee
BbI30Be KPYI/Ible CKOOKY He UCTIONb3YIOTCSI.

SELECT current_time;

23:51:57.293522+03
(1 cTpoka)

Tekyl1iiee BpeMsI BBIBOLUTCS C BBICOKOJ TOUHOCTBIO U IOTIOMHSIETCS YMCIOBBIM 3HaUeHNEM,
COOTBETCTBYIOIIMM JIOKAJIbHOMY YaCOBOMY I0SICY, KOTODPbIi YCTAHOB/IEH B KOHMUTIypaLu-
oHHOM (aitie cepBepa PostgreSQL. B npuBeneHHOM MpuMepe 3HaUeHMe YaCOBOTO Mosica
paBHO +03, HO ec/M Balll KOMIIbIOTEP HAXOAMUTCS B APYTOM YacOBOM II0SICE, TO 3TO 3HaYe-
Hue OyzeT APYTUM, HATIpuMep, IJis pernoHoB Cubupu OHO MOKeT 6bITh +08.
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B pesynbrare 06benyiHEHNSI TUIIOB AAThl M BpeMeHU ITOTYYaeTCs] MHTErPAIbHBINA TUIT —
BpeMeHHasl OTMeTKa. JTOT TUI CyIeCTBYeT B ABYX BapMaHTaxX: C y4eTOM YacCOBOTO ITOsI-
ca — timestamp with time zone, mm6o 6e3 yueTa yacoBoro mosica — timestamp. s
TepBOTO BapuaHTa CyIeCTBYeT COKpallleHHOe HaMeHOoBaHue — timestamptz, KoTopoe
saBaseTcs pacmpenuem PostgreSQL. IIpu BBoAe 1 BbIBOJE 3HAUEHMIT 3TOTO THUIIA JaHHBIX
MCITONb3YIOTCST COOTBETCTBYONME (hopMaThl BBOJA M BHIBOZA AATHI M BpeMeHU. Bot mpu-
Mep € YIYETOM 4aCOBOTO Iosica:

SELECT timestamp with time zone '2016-09-21 22:25:35';

timestamptz

2016-09-21 22:25:35+03
(1 cTpoka)

O6paruTe BHMMaHMe, YTO XOTSI MbI He YKa3a/IM SBHO 3HAUEHME YaCOBOTO I0sIca ITPU BBOJIE
JaHHBIX, TIPU BBIBOZE 3TO 3HaUeHMe +03 6bIIO J06aBIEHO.

A 310 IpMMep 6e3 yueTa yacoBOro mosica:
SELECT timestamp '2016-09-21 22:25:35';

timestamp

2016-09-21 22:25:35
(1 cTpoka)

B paccMoTpeHHBIX pUMepax Mbl UCIOAb30BAJIM CMHTAaKCUC TMN 'cTpoka' Iy ykasa-
HMSI KOHKPETHOTO TUIIA TIPOCTOJ JIUTepa/ibHOV KOHCTAHThI. IMS TUIla Mbl YKa3bIiBaau He
rmocyie mpeobpasyeMoro JuTepasa, a mepen HuM, HarpuMmep, timestamp '2016-09-21
22:25:35". CTporo roBopsi, 3TO He SBJSETCS oIepalueil MpUBegeHMs TUIA, XOTS U I10-
Xoke Ha Hee. [TompoOHO TAHHBIN BOIPOC PACCMOTPEH B pasgenax mokyMmeHTaiyu 4.1.2.7
«KoHCTaHTBI Apyrux TUIIOB» U 4.2.9 «IIpuBegeHNUs TUIIOBY.

Iis1 rToryueHns 3HaYeHus TeKylleil BpeMeHHO! OTMeTKH (T. e. HAThl ¥ BpeMeHU B OJHOM
3HAUEeHUM) CIYKUT QyHKIMS current _timestamp. OHa TakKe BbI3bIBaeTCs 6e3 yKasa-
HMUSI KPYIJIBIX CKOOOK. [IpMBemeM mpuMep ee UCIIO0Ib30BaHMsI.

SELECT current_timestamp;

2016-09-27 18:27:37.767739+03
(1 cTpoka)

60



4.3. Tunst «dama/epems»

31echb B BBIBOJIE IIPUCYTCTBYET M YaCOBO MOSIC: +03.

O6a Tura — timestamp u timestamptz — 3aHMMAIOT OAVH U TOT Xe 00beM 8 6aiiTOB, HO
3HauUeHMs TUIa timestamptz xpaHarcs, 6yayun NpuUBeSeHHbIMY K HYJIEBOMY YaCOBOMY
nosicy (UTC), a rmepen, BBIBOZ,OM IIPUBOJSTCS K YaCOBOMY I10SICY ITOIb30BaTeJIsl.

Ha nipakTuke npu NpUHATUM PELIEHNSI O TOM, KaKO U3 3TUX OBYX TUIIOB — timestamp
unu timestamptz — MCMoOAL30BaTh, HEOOXOAMMO YUUTHIBATD, TPEOYETCS JIM 3HAUEHMS,
XpaHsIyecs B Tabauile, IPMBOAUTD K MECTHOMY YaCOBOMY TOSICY Wiu He TpeGyeTcs. Ha-
TpuMep, B paciucaHy aBMapeiicoB yKa3biBaeTCs MeCTHOe BpeMs Kak JiJIsi a3poIiopTa oT-
MIpaBJIeHMs, TaK U JJIST a39POITopTa MpubeITHS. [109TOMY B TAKOM CJTyyae HYKHO MCITOIb30-
BaTh TMUII timestamp, yTo6bI 3TO BpeMs He MPUBOIUIOCH K TEKYIEMY YaCOBOMY ITOSICY
TI0JIb30BATEJIsI, TAe Obl OH HY HAXOAVJICS.

W3 aByX 3TUX TUIIOB JaHHBIX Yallle UCIIONb3yeTcsl timestamptz.

[TocnepgHuM TMIIOM SIBJIsIeTCSI interval, KOTOpbIl MpeacTaBisieT POAOKUTEIbHOCTD OT-
pe3Ka BpeMeHM MeXIY ABYMs MoMeHTaMu BpeMeHn. Ero ¢popmat BBoga TakoB:

quantity unit [quantity unit ...] direction

3mech unit o3HavaeT eAVHMUIYY U3MEpeHNs, a quantity — KoJaM4ecTBO TaKMX eIuHMIL. B Ka-
YyecTBe eIMHUL, USMePEeHMsT MOKHO MCIOIb30BaTh caemyloliye: microsecond, millisecond,
second, minute, hour, day, week, month, year, decade, century, millennium. ITapameTp
direction MokeT IpMHUMATh 3HAUEHME ago (T. €. «TOMY Ha3a») 100 6bITh ITyCcThIM. ITpu-
Be[leM IIPUMepHI:

SELECT '1 year 2 months ago'::interval;

interval

-1 years -2 mons
(1 cTpoka)

O6paruTte BHMMaHKe, YTO MapaMmeTp ago 3actasisieT CYBl m06aBUTh 3HAK «MUHYC» TTepef,
BCEMM TIOJISIMUA.

MO>KHO MCITOTb30BaTh aJibTepHATUBHBIN hopMart, ripeajaraeMblii cranmapTom ISO 8601:
P [ years-months-days ] [ T hours:minutes:seconds ]

3mech CTPOKa TO/KHA HAYMHATBCS C CUMMBOJIA «P», a cuMBOI «T» pasmenser JaTy u Bpemst
(Bce BbIpaskeHMe MUIIeTCs 6e3 IpobesoB).
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Hamnpumep:
SELECT 'P0001-02-03T04:05:06': :interval;

interval

1 year 2 mons 3 days 04:05:06
(1 cTpoka)

TToCKOMBbKY MHTEPBAJI — 3TO OTPE30K BpEMEHY MEXY IBYMS BpeMEHHbIMM OTMETKaMMU, TO
3HayeHMe 3TOrO TUIIA MOXKHO TOJYUMUTh IIPY BHIUMTAHMUM OTHOI BpeMeHHO! OTMeTKU U3

IDYTOJA.
SELECT ('2016-09-16'::timestamp - '2016-09-01'::timestamp): :interval;

interval

15 days
(1 cTpoka)

Kak mbI y>ke roBopuin paHee, B PostgreSQL rpemycMOTpeH 1enbIit psia GyHKIMIA 171 pa-
00TBI C maTaMy ¥ BpeMeHeM. Harmpumep, AJis TTOTyYeHNs] 3SHAUeHU T TeKyIeli aThl, TeKY-
IIero BpeMeHM U TeKyIIei BpeMeHHO OTMETKM (T. €. JAThl ¥ BpeMeHY B OHOM 3HAUeHUN)
arykat pyHKiuy current _date, current_time, current_timestamp. dTu GyHKIUK
YacTO MPUMEHSIIOTCS IJISI TIOyYeHMsT 3HaUeHM i IT0 YMOTYaHUIO IIPYU BCTaBKe CTPOK B Tab-
auibl. IX 0COGEHHOCTBIO SIBJISIETCSI TO, YTO IPU UX BbI3OBE KPYIJIbIe CKOOKYM HE MCITOJb-
3y1oTcs. [IJIs1 TToTydyeHus ToHOoM nHdopMaluu o6paTuTech K JoKymMeHTanuu (pasgen 9.9
«OmnepaTopsl ¥ GYHKIMK OAThl/BPEMEHN»).

3HayeHVss BpeMEHHEIX OTMETOK MOXKHO YCEKaTb C TO¥ MJIM MHOM TOUHOCTHIO C [TOMOIIILIO
¢dyukuuyu date_trunc. Hampumep, AJis MONTyYeHMs TEKYILE BpeMeHHO OTMETKM € TOU-
HOCTBIO JJ0 OJTHOTO Uaca HY>KHO CHEIaTh TaK:

SELECT ( date_trunc( 'hour', current_timestamp ) );

date_trunc

2016-09-27 22:00:00+03
(1 cTpoka)

V3 3HaueH it BpeMEeHHBIX OTMETOK MOKHO C ITIOMOIIbI0 QYHKIMM extract u3BjlIeKaTh OT-
IelbHbIe T0JIs, T. €. TOfl, MeCSIl, TeHb, YMCI0 YaCOB, MUHYT WM CEKYHI U T. 1. Hampumep,
YyTO6BI M3BJIEUb HOMEDP MeCsIla, HY>KHO CIe/aTh TaK:

SELECT extract( 'mon' FROM timestamp '1999-11-27 12:34:56.123459' );
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date_part

11
(1 cTpoka)

HamomHMM, 4TOo BipaxkeHue timestamp '1999-11-2712:34:56.123459"' He o3Haua-
eT omnepauuio npuseneHus tumna. OHO NpUCBauBaeT TUII JaHHBIX timestamp auTepainb-
HOJ1 KOHCTaHTe.

4.4, Jlormyeckum TMN

Jlornueckuit (boolean) TUII MOXeT IPUMHUMATDb TPU COCTOSIHUS: UCTUHA U JIOXKb, a TaK-
>Ke HeoIlpefe/ieHHOe COCTOsIHME, KOTOpOe MOKHO IpeAcTtaBuTh 3HaueHnem NULL. Takum
o6pasom, Tur bool ean peannusyeTt TPEX3HAUHYIO JIOTUKY.

B kauecTBe MCTMHHOTO COCTOSIHMSI MOTYT CAYKUThb ciiepywouiue 3HadueHus: TRUE, 't',
Itruel’ lyl’ lyesl’ lo-nl, Ill.

B KauecTBe JIOKHOI'O COCTOSIHUSI MOTYT CIVKUTBH caenyiomye 3HadeHusa: FALSE, 'f',
"false', 'n', 'no', 'off', '0".

s ipyMepa co3maauM TabauIly ¢ ABYMS CTOIOIaMU U 1OOaBMM B Hee HeCKOJIbKO CTPOK
CJIeAYIOMMUM 06pa3oM:

CREATE TABLE databases ( is_open_source boolean, dbms_name text );

INSERT INTO databases VALUES ( TRUE, 'PostgreSQL' );
INSERT INTO databases VALUES ( FALSE, 'Oracle' );
INSERT INTO databases VALUES ( TRUE, 'MySQL' );

INSERT INTO databases VALUES ( FALSE, 'MS SQL Server' );

Ter[epb BBITIOJTHUM BbI60pKy BCeX CTPOK 13 3TOM Ta6J’[I/ILU>IZ

SELECT * FROM databases;

is_open_source | dbms_name
________________ B
t | PostgreSQL

f | Oracle

t | MySQL

f | MS SQL Server
(4 cTpokn)
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Bri6epem TobK0 CYB]I ¢ OTKPBITHIM MCXOTHBIM KOJOM:
SELECT * FROM databases WHERE is_open_source;

is_open_source | dbms_name

t | PostgreSQL
t | MySQL
(2 cTpokn)

O6partute BHMMaHKe, 4yTO B yo1oBuu WHERE 117151 TpoBepKM JIOrMuecKuX 3HaUeHMUiT MOXKHO
He nucathb BoipakeHe WHERE is_open_source = 'yes', a JOCTaTOUYHO IIPOCTO yKa3aTh
MM CTOJIOIIA, COIepsKalIero Jornueckoe sHauenme: WHERE is_open_source.

4.5. Maccusbl

PostgreSQL mo3BosisieT co3gaBaTh B TaGIMIIaX TaKue CTONOLbI, B KOTOPBIX OYOYT comep-
SKaThCST HE CKajIIpHble 3HAUeHMs, a MAaCCUBBI ITIepeMEeHHO AJIMHbI. DTU MaCCUBBI MOTYT
OBITb MHOTOMEPHBIMM ¥ MOTYT COZIep>KaTh 3HAUEHMSI TI060T0 13 BCTPOEHHbIX TUIIOB, a TaK-
sKe TUTIOB JaHHbIX, OTIpeleJIeHHbIX TOTh30BaTeIEM.

Tpearionoxkum, YTO HaM HeoOXoIMMO chOPMMPOBATDb U COXPAHUTh B 6a3e JaHHBIX B yI00-
HOJt opme rpaduky paboThl MMIOTOB aBMAaKOMIIaHMM, T. €. HOMepa JHeil Helenu, Korga
OHU COBepINAIOT moneTsl. Co3maauM TabmuITy, B KOTOPOIi 3T Tpaduku 6yAyT XpaHUThCS
B BlJIe €IVHBIX CITVICKOB, T. €. B BU/Ie OMHOMEPHBIX MaCCUBOB.

CREATE TABLE pilots
(

pilot_name text,
schedule integer[]

)N
CREATE TABLE

s YKa3aHusa Ha TO, YTO 3TO MaCCUB, HYJKHO ,Z[O68BI/ITB KBagpaTHbIe CKOOKM K HaMeHO-
BaHMIO THUIIA JaHHBIX. HpI/I 3TOM 3a7aBaTb UMCJIO 3JIEMEHTOB He 00s13aTeJIbHO.

IaBajiTe m06aBMM B TaGIMIy YeThIpe CTPOKMU. MaccuB B KOMaHe BCTABKM IpeICTaB/IeH
B BUJIE CTPOKOBOTO JIMTEpasia C yKa3aHMEeM TUIIa JAHHbBIX U KBaJAPATHBIX CKOOOK, O3HAYAIO-
mux MmaccuB. O6paTUTe BHMMaHMe, YTO BCE MaCCUBBI MIMEIOT Pa3/IMUHOE YMCIIO SJIEMEHTOB.
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INSERT INTO pilots
VALUES ( 'Ivan', '
( 'Petr', '

{ , 5, 6, 7 }'::integer[] ),
{ 5, 7

( 'Pavel', '{
{

}'::integer[] ),
}'::integer[] ),
( 'Boris', ' , 6 }'::integer[] );
INSERT 0 4

[TocMOTpyUM, UTO NTONYYUIIOCH:

SELECT * FROM pilots;

pilot_name | schedule
____________ e
Ivan | {1,3,5,6,7%}
Petr | {1,2,5,7}
Pavel | {2,5}

Boris | {3,5,6%}

(4 cTpokn)

[TpenmnonokuM, UYTO PYKOBOACTBO KOMIAHUM PEIINIIO, UTO KasKIbIi IMAJIOT MOJIKEH JIETATh
4 pasa B HeZe/10. 3HAUMT, HaM IIPUAeTCS OOHOBUTD 3HaUeHMs B Tabmuiie. [IMI0Ty 110 MMeHM
Boris mo6aBuM OaMH eHb C IIOMOIIbIO OMepalui KOHKAaTeHaII UM :

UPDATE pilots
SET schedule = schedule || 7
WHERE pilot_name = 'Boris’';

UPDATE 1

IMunoty mo umenu Pavel mo6aBuM OIVH JeHb B KOHEII CITMCKA (MaccuBa) C TOMOIIbIO (PyHK-
uuy array_append:

UPDATE pilots
SET schedule = array_append( schedule, 6 )
WHERE pilot_name = 'Pavel’;

UPDATE 1

EMy ke mo6aBuM OOVH AeHb B HAYaAJIO CIVCKA C ITOMOIIbI0 PyHKIMM array_ prepend
(obpaTuTe BHMMAaHME, UTO MapamMeTpbl GYHKIMY TOMEHSTUCH MECTAMM):

UPDATE pilots
SET schedule = array_prepend( 1, schedule )
WHERE pilot_name = 'Pavel';

UPDATE 1
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V nmiora mo uMeHM Ivan mMeeTcst JUIIHUIA AeHb B rpaduke. C MOMOIIbI0 (QYHKIMM
array_remove ymaJuM u3 rpaduka MSTHUIY (BTOpOJ mapaMeTp QYHKIMM yKa3blBaeT
3HaueHue 3eMeHTa MacCuBa, a He MHIEeKC):

UPDATE pilots
SET schedule = array_remove( schedule, 5 )
WHERE pilot_name = 'Ivan';

UPDATE 1

V muiota no uMeHu Petr M3MeHMM IHM IIOJIETOB, He U3MEHSIST UX OOIIero KojauvecTBa.
Bocmonb3yeMcst MHIeKcamMu IJi paboThl HA YPOBHE OTHEIbHBIX 3JIEMEHTOB MaccuBa. I1o
YMOJTYaHMIO HyMepalusl MHIEeKCOB HAUMHAETCS C eIVHULIBI, a He ¢ Hy/s. [Ipy Heobxomm-
MOCTMU ee MOXKHO M3MeHUTb. K aj1leMeHTaM OHOTO ¥ TOTO K€ MacCMBa MOKHO 00paIaThCs
B npemyioskeHuy SET 10 OTHeIbHOCTHM, KaK GYITO 3TO pa3HbIe CTOMOIBI.

UPDATE pilots
SET schedule[ 1 ] = 2, schedule[ 2 ] =3
WHERE pilot_name = 'Petr’;

UPDATE 1
A MOXXHO 6bIJIO OBI, MCTIOTBL3YH cpe3 (slice) MaccuBa, cenaTh U TaK:

UPDATE pilots
SET schedule[ 1:2 ] = ARRAY[ 2, 3 ]
WHERE pilot_name = 'Petr’;

UPDATE 1

B BhIllenpuBegeHHONM KOMaHIe 3amuch 1:2 03HavaeT MHOEKChI ITEPBOTO U MOC/IEeLHETO
5JIeMEHTOB AuariasoHa MaccuBa. HoTalus ¢ UcIonb30BaHMeM KiaoueBoro cjioba ARRAY —
9TO aJIbTEPHATUBHbIN CIIOCOO CO3AaHMsI MaccuBa (OH COOTBETCTBYeT craHmapTty SQL). Ta-
KM 06pa3oM, IpyUcBaMBaHMe HOBbIX 3HAUEHMIT POM3BOAUTCS Cpa3y LIeJIOMY AMaTa30Hy
9JIeMEeHTOB MacCHBa.

SELECT * FROM pilots;

pilot_name | schedule
____________ e -
Boris | {3,5,6,7}
Pavel | {1,2,5,6}
Ivan | {1,3,6,7}
Petr | {2,3,5,7}
(4 cTpokn)
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4.5. Maccusbi

Terepb MPOAEMOHCTPUPYEM OCHOBHbBIE OTIEPAIMM, KOTOPbIE MOKHO MPUMEHSITh K MacCu-
BaM, BBITIOHSISI BBIOOPKM U3 Ta6GauII. ITOyYuM CIIMCOK IMTUJIOTOB, JIETAIOMIMX T10 CpelaM:

SELECT * FROM pilots
WHERE array_position( schedule, 3 ) IS NOT NULL;

pilot_name | schedule

____________ i
Boris | {3,5,6,7}
Ivan | {1,3,6,73}
Petr | {2,3,5,7%}

(3 cTpokn)

OyHKIMA array_position Bo3BpalllaeT MHOEKC IePBOTO BXOXAEHUS 3jIeMeHTa C yKa-
3aHHBIM 3HaueHMeM B MaccuB. Eciin ke Takoro sneMeHTa HeT, oHa BO3BpaTuT NULL. Bei-
6epeM MUJIOTOB, JIETAOIINX I10 TTOHEAETbHVKAM M BOCKPECEHBSIM:

SELECT * FROM pilots
WHERE schedule @ '{ 1, 7 }'::integex[];

pilot_name | schedule

Ivan | {1;3’6?7}
(1 cTpoka)

OmnepaTop @> 03HavyaeT MPOBEPKY TOro GakTa, UTo B JIEBOM MACCUBE COAEPKATCS BCe JJie-
MEeHTBI ITPaBOTo MaccuBa. KOHEeYHO, IIpy 3TOM B JIEBOM MacCUBE MOTYT HaXOOUTbLCS U IpY-
TMe 3JIeMEeHThI, UTO MbI ¥ BUAUM B TpaduKe 3TOro MUIoTa.

Euie aHa/MOrM4YHbIi BOMPOC: KTO JieTaeT MO BTOPHUKAM M/Wu MO naTHuLam? s momny-
YeHMsI OTBETA BOCIIONb3yeMCsI oriepaTopom &&, KOTOPbIi ITpoBepsieT Hainuue 001X 71e-
MEHTOB Y MacCHBOB, T. €. [IePeceKaroTcs JIM MX MHOXKeCTBa 3HaueHuii. B Hamem npumepe
YMCII0 OOIIVX 3/IEMEHTOB, €C/TV OHU €CTh, MOXKET ObITh PABHO OITHOMY MJTU ABYM. 3/1€Ch MbI
UCIOJIb30BAJIM HOTALMIO C KIoUueBbIM JI0BOM ARRAY, a He '{2, 5}'::integer[]. Bul
MOyKeTe IPUMEHSITh Ty, KOTOpas IPUHSTA B paMKax BbITIOTHEHMS Balllero MPoeKTa.

SELECT * FROM pilots
WHERE schedule && ARRAY[ 2, 5 ];

pilot_name | schedule

____________ e -
Boris | {3,5,6,7}
Pavel | {1,2,5,6}
Petr | {2,3,5,7}

(3 cTpokn)
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Chopmynaupyem Borpoc B GopMe OTPULIAHMS : KTO He JIETAeT HY BO BTOPHMK, HU B ISITHU -
1y? JI7st mosrydeHusI oTBeTa no6aBuM B Ipenpiaynryio SQL-komaumy orpuiianme NOT:

SELECT * FROM pilots
WHERE NOT ( schedule && ARRAY[ 2, 5 ] );

pilot_name | schedule
____________ e -

Ivan | {1,3,6,7}
(1 cTpoka)

WHorga TpeGyeTcst pa3BepHYTh MACCUB B BUE CTOIOIIA TaGaUITBI. B TaKOM C/Tyyae TOMOXKET
dbyHKIMSI unnest:

SELECT unnest( schedule ) AS days_of_week
FROM pilots
WHERE pilot_name = 'Ivan';

days_of_week

CTPOKMN)

ITogpo6HO MCHOIb30BaHME MACCMBOB PAacCMOTPEHO B JOKyMEHTaluu B paspgenax 8.15
«MaccuBbi» 1 9.18 «DYHKIIMM U OIlepaToOpPsI AJI paboThI C MACCUBAMMY.

4.6. Tunbl JSON

Tumsl JSON npenHasHaueHbI 11 COXpaHEeHMST B CTOIOIIaX TabauI] 6a3bl JaHHBIX TAKUX 3HA-
YyeHMi, KOTOopble TIpefcTaBieHbl B popmare JSON (JavaScript Object Notation). CyriiecTBy-
eT aBa TuIa: jsonu jsonb. OCHOBHOE pasinuue MeXKIy HUMU 3aK/II0UaeTcs B ObICTpOIeii-
ctBuK. Eciu cTonber; MMeeT THUII jsOn, TOTIa COXpaHeHMe 3HaUeHUI TPOUCXOAUT ObICTpee,
ITIOTOMY UTO OHM 3aIIMChIBAIOTCS B TOM BIUI€, B KOTOPOM ObLIM BBeAeHbl. Ho mpu mociemy-
IOIIEM MCIIOTb30BaHMM 3TUX 3HAUEHMIT B KaUeCTBe ONepaHI0B MUV TapaMeTpoB (PyHKLI
OyIeT Kaskablii pa3 BBITTOTHATHCS UX pa3bop, 4To 3amezisieT pabory. [Ipy MCITONb30BaHUYN
TUIa jsonb pas6op MpOU3BOAUTCSI OJHOKPATHO, MPY 3aIMCH 3HAUEeHMUs B Tabiauily. DTO
HECKOJIBKO 3aMeyIsieT oTepaluu BCTaBKY CTPOK, B KOTOPBIX COOEPsKATCsI 3HAUEHUST JaH-
Horo Tuna. Ho Bce mocienyiorie obpaiieHns K COXpaHEHHBIM 3HAUEHUSIM BBITIOTHSIIOTCS
OBICTpEe, T. K. BBITIOJHSTD X pa3bop yke He TpebyeTcs.
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EcTb emie psig oT/iMuMii, B YaCTHOCTH, TUIT Jj SON COXPAHSIET MOPSAOK CAeJOBaHMS KIHOUen
B 00beKTaxX M MOBTOPSIIOIIMECS] 3HAUEHMST KITI0Ueit, a TUIT jsonb aToro He genaert. Peko-
MEHIYEeTCs B MPUIOKEHNMSX UCIIONb30BaTh TUIT j SOND, €CIM TOJIbKO HET KaKUX-TO 0COObIX
apryMeHTOB B IOJIb3y BbIOOpA TUIIA json.

It MILTIOCTpalMM MCIIOMb30BaHMs TUITOB JSON 06paTMMCcs K TeMaTHKe aBMariepeBO3oK.
IpearionoskumM, YTO PyKOBOACTBO aBMAaKOMITAHUY BCEMEPHO MOAIEPKMUBAET CTpeMIeHe
MMAJIOTOB Y/TYUIIIaTh CBOE 3[I0POBBE, ITOBBIIIATb YPOBEHD KYJIbTYPBI ¥ PACIIUPSITh KPYTO30p.
IMosTomy pa3paboTunky 6a3bl JAHHBIX aBMAKOMITAaHUM ITOTYUMUIIU 3aaHMe CO3ATh CITeIy-
aJbHYIO TabIMILY, B KOTOPYIO OYIYT 3aHOCUTHCSI CBEIEHMS O TeX BUIAaX CIIOPTa, KOTOPhIMMU
3aHMMAaeTCsT MUIOT, OyIeT OTMeUaThCsl Ha/lMuMe y Hero JoMalllHei 6M6I1MoTeKy, a TakKe
(UKCHPOBATHCS KOMMYECTBO CTPAH, KOTOPbIE OH IOCETUI B XO/I€ TYPUCTUUECKUX ITOe30K.

CREATE TABLE pilot_hobbies
(

pilot_name text,
hobbies jsonb

)N

CREATE TABLE

INSERT INTO pilot_hobbies
VALUES ( 'Ivan',

'"{ "sports": [ "dyrbon", "nnaBaHue" ],
"home_lib": true, "trips": 3

}'::jsonb
),
( 'Petr’',
"{ "sports": [ "TeHHuc", "nnasaHue" ],
"home_lib": true, "trips": 2
}'::jsonb
),
( 'Pavel’,
'{ "sports": [ "nnasahue" ],
"home_lib": false, "trips": 4
}'::jsonb
)9

( 'Boris',
'{ "sports": [ "¢yrbon", "nnaBaHue", "TeHHuc" 7,
"home_lib": true, "trips": 0
}'::jsonb
);

INSERT 0 4
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SELECT * FROM pilot_hobbies;

pilot_name | hobbies

____________ e e e e e e e e e e mccccccccmmcmmem e ——————

Ivan | {"trips": 3, "sports": ["dyTbon", "nnaBaHue"],
"home_lib": true}

Petr | {"trips": 2, "sports": ["TeHHuc", "nnasaHue"],
"home_l1ib": true}

Pavel | {"trips": 4, "sports": ["nnaBaHue"],
"home_lib": false}

Boris | {"trips": @, "sports": ["dyTbon", "nnaBaHue",

"TenHnc"], "home_lib": true}
(4 cTpokn)

Kak BUIHO, TIpU BBIBOZIE CTPOK U3 TAaGMUIIBLI TTOPSIOK Kitoueii B JSON-0ObeKkTax He 6bll
COXpaHeH.

Tpenronoxmum, 4TO Hy>KHO chopMUpOBaTh PyT6OIBHYIO COOPHYIO KOMaHIy Hallleii aByua-
KOMIIaHMM IJI y4acTusI B TypHMpe. Mbl MOXKeM BbIOpaTh BeeX (PyTOOMMCTOB TaAKMM CIIOCO-
60OM:

SELECT * FROM pilot_hobbies
WHERE hobbies @> '{ "sports": [ "¢yr6bon" ] }'::jsonb;

pilot_name | hobbies

____________ e e e e e e e e e e e =

Ivan | {"trips": 3, "sports": ["dyTbon", "nnaaHue"],
"home_lib": true}

Boris | {"trips": @, "sports": ["dyTbon", "nnaBaHue",

"TeHHnc"], "home_lib": true}
(2 cTpokn)

MO3KHO ObLIO 9Ty 3aavy PelINUTb U TaKUM CIIoco60M:

SELECT pilot_name, hobbies->'sports' AS sports
FROM pilot_hobbies
WHERE hobbies->'sports' @> '[ "dyrbon" 7]'::jsonb;

pilot_name | sports

____________ e e e o
Tvan | ["dyTbon", "nnaBaHue"

Boris | ["dyTbon", "nnaeaHue", "TeHHuc"
(2 cTpokn)
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B aTOM pelieHuu Mbl BBIBOAVIM TOJIBKO MH(POPMAIIMIO O CIIOPTUBHBIX MPEATIOUTEHUSIX TN~
JIOTOB. BHMMATEIbHO IMOCMOTPUTE, KaK MCITONb3YIOTCSI ONVHAPHBIE U IBOIHbIE KABBIUKM.
Omnepatiys -> CIYKAT AJisI 06palieHust K KOHKpeTHOMY Kiouy JSON-o6beKTa.

Ipu cosmauum CTOI6IIA C TUTIOM JAaHHBIX jSON MM jSsonb He TpeGyeTcs 3agaBaTh CTPYK-
TypYy OOBEKTOB, T. €. KOHKpPEeTHbIE MMeHa KiTloueit. [T03TOMY B IIPUHIIUIIE BO3MOXHA CUTya-
1M1, KOTJa B PasHbIX CTpoKax B JSON-00beKkTax 6yAyT MCIOIb30BaThCS pa3MyHbie Habo-
Pl KiItoueii. B HatieM npumMepe cTpyKTypbl JSON-0GBEKTOB BO BCEX CTPOKAX COBIAIAIOT.
A eciut 6bI OHM He COBMAAAjIM, TO KAK MOXKHO ObLIO ObI ITPOBEPUTH HamMuMe Kiaoua? I1po-
IEMOHCTPUPYEM 3TO.

Kiroua sport B Hammx 00beKTax HeT. YTo MOoKaxkeT BbI3OB (PyHKIMM count?

SELECT count( * )
FROM pilot_hobbies
WHERE hobbies ? 'sport';

(1 cTpoka)
A BOT K/IIOY SPOTtS NPUCYTCTBYET. BBITIOTHUM TY K€ IIPOBEPKY:

SELECT count( * )
FROM pilot_hobbies
WHERE hobbies ? 'sports';

Ha, Tak 1 ecTb. Takue 3aMCy HaligJeHbI.

(1 cTpoka)

A Kax BBITIOJHSTh 00HOBIeHNEe JSON-06beKTOB B CTpOKaxX Tabauibi? [Tpearonoxkmum, 4To
IIUJIOT TI0 MMEeHM Boris pelins mocBITUTh cebst TOIbKO XOKKer0. Torna B 6ase JaHHbIX MbI
BBIMIOJIHMM TaKy0 OMepaIyio:

UPDATE pilot_hobbies
SET hobbies = hobbies || '{ "sports": [ "xokke#n" ] }'
WHERE pilot_name = 'Boris';

UPDATE 1
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ITIpoBepumM, YTO MOTYIMIIOCH:

SELECT pilot_name, hobbies
FROM pilot_hobbies
WHERE pilot_name = 'Boris’';

pilot_name | hobbies

____________ e e
Boris | {"trips": @, "sports": ["xokken"], "home_lib": true}
(1 cTpoka)

Ecnu BriocemcrBum Boris 3axoueT BO306GHOBUTD 3aHATHS GYTOOIOM, TO C HOMOIIbIO QYHK-
Uy jsonb_set MOKHO OyzieT 0GHOBUTH CBEJIEHMS O HEM B TabIuIle:

UPDATE pilot_hobbies
SET hobbies = jsonb_set( hobbies, '{ sports, 1 }', '"dpyrbon"' )
WHERE pilot_name = 'Boris';

UPDATE 1

BTopoii mapaMeTp GYHKLMM YKa3bIBaeT MyTh B mpenenax JSON-06beKTa, KyHa HYsKHO I0-
6aBUTb HOBOE 3HAUEHMe. B TaHHOM CJTydae STOT ITyTh COCTOUT U3 MUMEHM KITIoUa (Sports)
¥ HOMepa J100aB/sieMoro djieMeHTa B MaccuBe BUIOB criopTta (Homep 1). Hymepaiius ane-
MEHTOB HauMHaeTcs ¢ Hyas. TpeTuit mapameTp MMeeT TUIT j SONb, MO3TOMY ero JinTepant
3aK/TI0YaeTCs B OMMHAPHbIe KABBIUKY, a CAaMO J06aBiisieMoe 3HaUeHye 6epeTcs B ABOIHbIE
KaBbIuky. B pesynbTarte ronyvaercsa — ' "dyTdon"'.

ITpoBepMM YCITENTHOCTb BBITTOTHEHUS ITON OIepaInmn:

SELECT pilot_name, hobbies
FROM pilot_hobbies
WHERE pilot_name = 'Boris';

pilot_name | hobbies
____________ e e e e e e e =

Boris | {"trips": @, "sports": ["xokken", "byrbon"],
"home_l1ib": true}
(1 cTpoka)

IMogpo6HO Mcronb3oBanue TUIOB JSON paccMOTpeHO B JOKYMEHTalluyu B pasnenax 8.14
«Tumbl JSON» 1 9.15 «DyHKUIMM U oriepaTopsl JSON».
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KoumponvHeie sonpocel u 3adamus
KOHTpOl‘IbeIe BOMpoOCHbI U 3apaHNUA

1. Co3sgaiiTe Tabmuily, comepskalnyio arpubyt tTuma numeric(precision, scale).
[Tycts aTO GymeT Tabnmiia, cogepikallasi pe3yabTaTbl KAKUX-TO M3MEPEHUIA.

KomaHza MosKeT ObITh, HAIIPUMED, TAKOJ:

CREATE TABLE test_numeric
( measurement numeric(5, 2),
description text

)5

IMompo6yiite ¢ momombo KoMaHabl INSERT mpomeMOHCTpUPOBATh OKPYIJIEHE BBO-
IMMOTO YMcJIa A0 TOV TOYHOCTM, KOTOpast 3ajiaHa Py CO3TaHMM TaGINUITbI.

IMogymaiiTe, Kakas U3 CJIETYIOIINX KOMaHI BbISOBET OIIMOKY U rouemMy? IIpoBepbTe
CBOM MPeIION0XKeHUS, BHITIOTHUB 3TY KOMaH/Ibl.

INSERT INTO test_numeric

VALUES ( 999.9999, 'Kakoe-TOo usmepeHue ' );
INSERT INTO test_numeric

VALUES ( 999.9009, 'Eme oaHO u3MepeHue' );
INSERT INTO test_numeric

VALUES ( 999.1111, 'U ewe usmepeHue' );
INSERT INTO test_numeric

VALUES ( 998.9999, 'U ewe opHo' );

[IpomemoHCTpUPYIiTe reHepUpPOBaHMe OMIMOKY ITPU TOTBITKE BBOZAA YMCIa, KOIUYe-
cTBO UMbpP B KOTOPOM CjieBa OT AEeCSITUYHON TOUKM (3aIsITOit) MpeBbIlIaeT JOITyC-
THUMOE.

2. TIpenronoxum, UTO BO3HMK/IA HEOOXOAMMOCTh XPAaHUTb B OMHOM CTOJIOIE TaOIUIIbI
IaHHbIe, MPEICTaBJIeHHbIE C Pa3JIMYHOIN TOYHOCTHIO. DTO MOTYT OBITh, HaIIpUMED,
pe3ynbTaThl GU3UUECKNX U3MEPEHMT pa3sHOPOIHBIX ITOKA3aTeseil M pasanyHbie
MeIUIIMHCKME TTOKA3aTeau 300POBbs MallMeHTOB (Pe3y/IbTaThl aHAIM30B). B TakoM
CTydae MOKHO MCIIO/Ib30BaTh TUII NUMeTric 6e3 yKasaHus MaciuTaba M TOUHOCTHU.

KomaHpma 1151 co3gaHmst TabIMUIIbl MOXKET ObITh, HAIIpUMep, TaKOJA:

CREATE TABLE test_numeric
( measurement numeric,
description text

)5
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Ecnu y Bac B 6a3e JaHHBIX Y)Ke €CTh TAbaMIa ¢ TAaKUM JKe MMeHeM, TO MOXKHO ITpe[i-
BapUTEIbHO €€ YIAIUTD C ITOMOIIbI0 KOMaH/IbI

DROP TABLE test_numeric;

BcraBbTe B TaGIUILy HECKOIBKO CTPOK:

INSERT INTO test_numeric
VALUES ( 1234567890.0987654321,
'ToyHocTb 20 3HakoB, Macwrab6 10 sHakoB' );

INSERT INTO test_numeric
VALUES ( 1.5,
'ToyHoCTb 2 3Haka, Macwrab 1 3Hak' );

INSERT INTO test_numeric
VALUES ( 0.12345678901234567890,
'ToyHocTb 21 3Hak, Macwrab6 20 3HakoB' );

INSERT INTO test_numeric
VALUES ( 1234567890,
'ToyHocTb 10 3HakoB, Macwra6 @ 3HakoB (uenoe uucno)' );

Termepb chenaiTe BBIGOPKY U3 TAOGIUIIBI ¥ [TOCMOTPUTE, UTO BCE 3TU pa3HOOOpa3HbIe
3HAUYEHMS COXpaHeHbl MMEHHO B TOM BUJI€, KaK BbI X BBOIMJIN.

Tun gaHHBIX NUMEric moAaepKUBaeT ClieliMaybHOe 3HaueHre NaN, KoTopoe 03Ha-
yaeT «He uncIo» (not a number). B mokKyMeHTanuu yTBepKaaeTcs, uTo 3HaueHe NaN
CUMTAeTCs paBHBIM JpyroMy 3HaueHuto NaN, a Takke uto 3HaueHMe NaN cunrtaercs
O0IBIINUM JII060TO APYTOTO «<HOPMAJIbHOTO» 3HaUeHus, T. . He-NaN. IIpoBepbTe 9Ti
yTBepXkaeHus ¢ moMmoinbio SQL-komanasl SELECT.

B xauecTBe npuMepa npuBenem KOMaHAay:
SELECT 'NaN': :numeric > 10000;

?column?

(1 cTpoka)

Ipu pabore ¢ unmcmamyu TMIoB real u double precision HYXHO ITOMHUTb, UTO
CpaBHeHMe JIBYX Uuces C MaBalollelf TOUKOl Ha mpeaMeT PaBeHCTBA UX 3HAUeHUI
MOXEeT IPUBECTU K HEOKMUIAHHBIM pe3y/bTaTaM.



KOHmpOfleble e80npocel u 3adanus

Hanpumep, cpaBHMM [Ba OUY€Hb MaJIEHbKMX UMc/a (OHM IPENCTaBIeHbI B 9KCITOHEH-
IMaIbHOM hopMe 3ammcu):

SELECT '5e-324'::double precision > '4e-324'::double precision;

?column?

(1 cTpoka)
YT0oO6bI IIOHATDH, II0OUEMY Tak I10/Iy4daeTCd, BbIIIOJIHUTE ellle OBa 3aIrpoca.

SELECT '5e-324'::double precision;

4.94065645841247e-324
(1 cTpoka)

SELECT '4e-324'::double precision;

float8

4.94065645841247e-324
(1 cTpoka)

CaMOCTOSITE/TbHO MTPOBEANTE aHATOTUYHbBIE SKCIIEPVMEHTBI C OUEHD GOJTBIITVIMM UMC-
JlaMU, HaxXOOAIMMMCS Ha TpaHuile JOMYCTMMOrOo Auarna3oHa Ajis uucena TUIos real
n double precision.

Tunel gaHHbIX real u double precision mogaepkKMBarT celaabHble 3HAUEHUS
Infinity (6eckoHeuHocTh) M —Infinity (oTpuiaTenbHass 6eCKOHEYHOCTD). [IpoBepbTe
¢ nomo1bio SQL-komanapsl SELECT oxkmumaemblie CBOMCTBA 3TUX 3HaueHuii. Hampu-
Mep, cpaBHKTe Infinity ¢ HaMGOMBIIMM 3HaUE€HMEM, KOTOPOe TOIyCKaeTCs JIJIsT TUITa
double precision (MOXHO UCIIO/NIb30BaTh COKpallleHHOe HamucaHue Inf):

SELECT 'Inf'::double precision > 1E+308;

?column?

(1 cTpoka)

BrimonHMUTE aHAJIOTUUHBIN 3aTNpOC /11 HAMMEHbIIIer0 BO3MOXKHOTO 3HAUYeHUS TUIa
double precision.
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Tunel jaHHbIX real u double precision NoaAepXUBAKT CHelaJbHOE 3HaUeHNE
NaN, KoTopoe o3HayvaeT «He unciao» (not a number).

B mMaTemaTuKe CYIIECTBYET TaKOe MOHSTIE, KaK HeonpedesieHHOCMb. B KauecTBe of-
HOTO 13 €€ BapMAHTOB CTY>KUT PE3Y/IbTAT ONepaluy YMHOXKEHUS HY/IS Ha GeCKOHeY-
HOCTh. [TocMoTpuTE, YTO BHIAACT B pe3ynbraTe PostgreSQL:

SELECT 0.0 * 'Inf'::real;

?column?

NaN
(1 cTpoka)

B mokymeHTanuu yrBepxgaeTcs, YTo 3HaueHue NaN cuuTaeTcs paBHBIM LPYTOMY
3HaveHuto NaN, a Taxke uTo 3HaueHue NaN cumrtaercs 60IbIIMM JTI060TO APYroro
«HOPMAaJIbHOTO» 3HauYeHus, T. €. He-NaN. [IpoBepbTe 3TU yTBEPKIAEHMS C TIOMOIIbIO
SQL-komanzabt SELECT.

Hamnpumep, cpaBuute 3HaueHus NaN u Infinity.
select 'NaN'::real > 'Inf'::real;

?column?

(1 cTpoka)

Tun serial MokeT IPUMEHSITbCS IS CTOOIIOB, COMEePXKAIMX UMCIOBbIe 3HAUEHMS,
KOTOPbIE JO/KHBI ObITh YHUKAIbHBIMMU B ITpeiesiax TabInIIbl, Hapumep, uaeHTudm-
KaTOpbl KaKMX-TO 00BEKTOB. B KauecTBe MIIOCTpaLuy MIpMMeHeHnus Turma serial
MPeIJIOKMUM TabIAILY, COIepsKalllyi0 HaMeHOBaHMS Y/IULL U TUIOIIame:

CREATE TABLE test_serial
( id serial,
name text

)N

BBenuTe HeckoabKO CTPOK. O6paTHTe BHMMAaHMe, UTO 3HAUEeHMe )i cTosnb1a id yka-
3bIBATh He 00s13aTeNIbHO (M Jaske He HY>kHO). Ho ITOCKOIbKY MbI 3a7jaeM 3HAUeHMS He
IIJISE BCEX CTOJIOI[0B, UMEIOLIMXCS B TaO/IMIIe, MbI IOJIKHBI YKa3aTh B KoMaHae INSERT
He TOJIbKO CITMCOK 3HAYeHMIi, HO U CIIUCOK CTON6IIOB. KOHEeUHO, B JAaHHOM IIPOCTOM
CJIy4yae 3TU CIUCKU COCTOSIT JIMILIb U3 OGHOTrO 3JIEMEHTA.
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INSERT INTO test_serial ( name ) VALUES ( 'BuuwHeBas' );
INSERT INTO test_serial ( name ) VALUES ( 'TpyweBas’' );
INSERT INTO test_serial ( name ) VALUES ( '3eneHas' );

CroenaiiTe BbIOOPKY JAHHBIX M3 TAOMUILIBI, BbI YBUIOUTE, YTO 3HAUEeHMS cTON6IA id
MMEIOT TToC/IeIOBaTe/IbHbIe 3HAUeHNST, HauMHas ¢ 1.

IaBaiiTe IpoBeIeM SKCIIepUMEHT co ctoynbioMm id. Beimomuute komanmy INSERT,
B KOTOPO¥ yKaXkuTe SIBHOEe 3HauUeHue cTonbma id:

INSERT INTO test_serial ( id, name ) VALUES ( 10, 'lpoxnapHas’ );

A Terieps 106aBbTe ellle OLHY CTPOKY, HO y3Ke He yKa3bIBas SBHO 3HAYeHYe JIJIS CTOJO-
1a id (Kak Mbl ITOCTYIIAJIN B IpefbIAYIINX KOMaHax):

INSERT INTO test_serial ( name ) VALUES ( 'Jlyroasa' );

Bbl yBUOMTE, UTO SIBHOE 3a[aHye 3HaUeHus 1151 cTo/1611a id He BiIMsIeT Ha aBTOMATH -
yecKkoe reHepyupoBaHue 3HaUeHMIt 3TOro CTo6IIa.

HeMmHOro yCIOKHMM OIpefeieHe Tabauiibl 13 Ipedpiayinero saganmus. IIycTh Te-
nepb crosbel id 6ymeT MepBUUHBIM KIIOUOM 3TOI TaGIMUIIbI.

CREATE TABLE test_serial
( id serial PRIMARY KEY,
name text

)s;

Temnepb BBITIOTHUTE CIeAYIONIVe KOMaHbI AJIs1 0OaBIeHNS CTPOK B TaOIUIY U yOa-
JIEHUS OTHOJ CTPOKM 13 Hee. [IJ15l TOLIaroBoro yrpasiaeHys STUM IIPOI[eCCOM BbITIOJ-
HSI/iTe BBIOOPKY JAHHBIX U3 TaGIMIIbI ¢ TOMOIIbI0 KoMaHbl SELECT mocie Kaskmoii
KOMaH/Ibl BCTABKU WU yIaIeHUSI.

INSERT INTO test_serial ( mame ) VALUES ( 'BuuwHeBas' );

SIBHO 3a7aauM 3HaueHue cTonbua id:

INSERT INTO test_serial ( id, name ) VALUES ( 2, 'lpoxnapHasa' );
IMpu BbITTONTHEHUM 9TOM KoMaHabl CYB]I BbImacT coobiieHye o6 ommbke. [Touemy?
INSERT INTO test_serial ( name ) VALUES ( 'TpyweBas’' );

[ToBTOpUM 3TY Xe KOMaHAy. Terepb Bce B nopsiake. [Touemy?

INSERT INTO test_serial ( name ) VALUES ( 'T'pyweBasn’ );
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IobaBuM ele OJHY CTPOKY.

INSERT INTO test_serial ( name ) VALUES ( '3eneHas' );
A Temieps yganum ee xe.

DELETE FROM test_serial WHERE id = 4;

Hob6aBuM MOCIeIHIO CTPOKY.

INSERT INTO test_serial ( name ) VALUES ( 'Jlyroeasa' );
Temepb coenaeM BbIGOPKY.

SELECT * FROM test_serial;

Bbl yBUOUTE, UTO B HyMepalLuy 06pa3oBaiach «IbIpa». ITO M3-3a TOTO, UTO IIpK Gop-
MMPOBaHMM HOBOTO 3HAYEHUSI U3 TIOC/IEOBATEIBHOCTY MOUCK MaKCUMAa/IbHOTO 3Ha-
YeHUs, y3Ke MMEIOIIEerocs: B CTONOIIe, He BBITIONHSIETCS.

id | name
S
1 | BuwHeBas

2 | MpoxnagHasn
3 | I'pywesas

5 | Jlyrosas

(4 cTpokn)

Kakoii kaneHmapb ucmonbsyeTcs: B PostgreSQL mj1st paGoThI ¢ JaTaMy: IOJIMAHCKUIA
WJIU TPUTOPUAHCKUIL?

KaskpIit TMI JAHHBIX M3 TPYIIIIBI «IaTa/BpeMs» MMeeT OTpaHuYeHV e HA MYHUMAITb-
HOe ¥ MaKCUMaJbHOe IOMyCTUMOe 3HaueHue. Halinyre B JOKyMeHTAIMM B paszere
8.5 «Turbl JaThl/BpeMeHN» 3TU 3HAUEHUS U IOAyMaiiTe, [I04eMy OHY TaKOBBI.

Tumsl timestamp, time u interval MO3BOJSIOT 3a1aTh TOUHOCTh BBOJA ¥ BHIBOA
3HavyeHMit. TOUHOCTDb MPEeAIIMChIBAET KOJTMUECTBO AECATUYHBIX MDD B HOjIe CeKyHI,.
IMpon/uTIoCTPUpPYEeM 9Ty BO3MOKHOCTh Ha IIpMMepe TUIla time, BBITIOIHMUB TPU 3a-
Ipoca: B ITepBOM 3arpoce BOOOIIe He MUCIIOAb3yeM MapaMeTp TOUHOCTH, BO BTOPOM
Ha3HauMM ero paBHbIM O, B TpeTheM 3aIIpoce CesIaeM ero paBHbIM 3.
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SELECT current_time;

timetz

19:46:14.584641+03
(1 cTpoka)

SELECT current_time::time( 0 );

19:39:45
(1 cTpoka)

SELECT current_time::time( 3 );

time
19:39:54.085
(1 cTpoka)

BaInonaHuTe mog00HbIe KOMaH/ABI IJ151 TUIIOB timestamp u interval.

Tun date Takoit BO3MOKHOCTM — 3a/1aBaTh TOYHOCTh — He uMeeT. Kak BbI JymaerTe,
rnouemy?

dopmaT BBOJA ¥ BHIBOAA JaThl MOKHO M3MEHUTH C IIOMOIIbI0O KOHMUTYPALIIOHHOTO
mapamerpa datestyle. 3HaueHMe 3TOro rmapamMeTpa COCTOUT U3 ABYX KOMIIOHEH-
TOB: IepPBbIif yIIpaBisgeT GOpMaTOM BbIBOIA HAThI, & BTOPOI peryiupyeT MOpsSImoK
C/IeIoBaHMsI COCTABHBIX YacTeit maThl (TOf, Mecsil, IeHb) IIpu BBOAE U BbiBoge. Te-
Kylllee 3HaUeHMe 3TOro mapaMeTpa MOXKHO Y3HATh C ITOMOIIbI0O KoMaHabl SHOW:

SHOW datestyle;
ITo ymon4aHMIO OH MMeeT TaKoe 3HaueHue:

DateStyle

IS0, DMY
(1 cTpoka)

[TpomemMoHCTpUpPYeM BIMSHME 3TOTO IapaMeTpa Ha paboTy ¢ TMIIaMy JaHHBIX date
u timestamp. [IJis SKCIIEpUMMEHTOB BO3bMEM AATY, B KOTOPOJ YUCIIO (I€HD) IIpEeBbI-
mraeT 12, uTo6bI HeTb3sI ObUIO JeHb IepemnyTaTh ¢ HoMepoM Mecsiia. ITycTb 9To 6yIer,
Hanpumep, 18 mas 2016 T.

79



I'nasa 4. Tunwt danHbsix CYB]] PostgreSQL

80

SELECT '18-05-2016': :date;

XO0T4 MOPAIOK CJIeJOBaHMsI COCTABHBIX YacTei JaThl 3agaH B Bumge DMY, T. e. «IeHb,
MeCsILl, TOJl», HO IIPU BHIBOJIE OH M3MEHSIeTCSI Ha «I'Ofl, MeCSI], TeHb>.

2016-05-18
(1 cTpoka)

IMorpo6yeM BBECTH ATy B IOPSIIKE «MECSII, TeHb, TOM»:
SELECT '05-18-2016'::date;

B otBeT monyuum coobiieHne 06 ommbKke. Eciyu 661 Mbl BbIOpanu gaTy, B KOTOPOiA
yncIo (IeHb) 6bUTO GbI He Gosbliie 12, HampuMep, 9, To coobuieHKue 06 OIIMOKe He
66110 ObI CHOPMIMPOBAHO, T. €. MBI C TAKO¥ JaTO He CMOTI/IM ObI TPOVJITIOCTPUPOBATD
BaMsHMe 3HaueHMs DMY napameTtpa datestyle. Ho rmaBHoe, UTO B TAKOM CTydyae Mbl
ObI ITPOCTO He 3aMETUJIU JOIMYIIEHHOM OMMOKMN.

A BOT MCIIO/IB30BaTh MOPSIAOK «TOf, MeCL, TeHb» P BBOZE MOXHO HECMOTPS Ha
TO, 4TO IMapameTp datestyle npeanuceiBaeT «AeHb, Mecsll, roa». [IopsaoK «rof,
MecsI1l, AeHb» SIBJISeTCS] YHUBepCcaabHbIM, €0 MOKHO MCI0/b30BaTh BCeraa, He3aBu-
CMMO OT HaCTpoeK napamerpa datestyle.

SELECT '2016-05-18'::date;

2016-05-18
(1 cTpoka)

[TpomosmkuM sKcIiepuMeHTHUpOBaHMe ¢ mapameTpoM datestyle. [laBaiiTe u3MeHMM
ero sHaueHue. CrenaTh 3TO MOKHO MHOTMMM CITIOCO6aMM, HO MbI YIIOMSTHEM JIUIIIb
HEKOTOpbIe:

- WM3MEHMB ero 3HaueHue B KOHPUrypauuoHHom ¢aitne postgresql.conf, koTopslii
B Hamlei nHctauisiuy PostgreSQL, onycaHHOI B I71aBe 2, HAXOIUTCS B KaTajore
/usr/local/pgsql/data;

— Ha3HauUMB MIepeMeHHYI0 cucTeMHOro okpykeHust PGDATESTYLE;

— BOCIIOJIb30OBaBIIMCh KOMaHIoi SET.
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Ceituac BrIGEpEM TPETUIi CIIOCO0, a IIEPBHIE IBA PACCMOTPUM ITPY BbITTOJIHEHUY JIPY-
rux 3amaHuit. [Tockonbky nmapameTrp datestyle cocTouUT hakKTUUECKM U3 IBYX Ya-
CTeil, KOTOpble MOKHO 3alaBaTh He TOJBbKO 00e cpasy, HO U IO OTHeIbHOCTHU, U3-
MEeHUM TOJIbKO TIOPSIIOK CJIe[IOBaHMSI COCTABHBIX YacTeli JaThl, He U3MeHsisI hopmat
BbIBOZa ¢ IS0 Ha KaKo-1M60 APYToii.

SET datestyle TO 'MDY';

[ToBTOpMM OAHY M3 KOMAaH], BbITIOTHEHHBIX paHee. Terepbh OHA TOJDKHA BbI3BATh
omn6Ky. [Touemy?

SELECT '18-05-2016'::date;

A Takas KoMaHJa, HA060POT, Terepb OYAET YCIIeNTHO BbITTOJHEeHA:

SELECT '05-18-2016'::date;

Temnepsb MpMBeOuTe HACTPOVIKY IMapameTpa datestyle B MCXOOHOE COCTOSIHME:
SET datestyle TO DEFAULT;

CamocTtosTenbHo BeInoaHUTe KoMaHabl SELECT, nipuBeneHHbIe Bbillle, HO 3aMeHU-
Te B HUX Tull date Ha TuUl timestamp. Bsl yBUAUTE, UTO JaTa B pamMKax THUIa
timestamp o6pabaTbiBaeTCsS aHAIOTMYHO TUITY date.

Ceifuac M3MeHMM cpasy o6e yacTu mapamerpa datestyle:

SET datestyle TO 'Postgres, DMY';

[TpoBepbTe MONMYyYEeHHBI pe3y/lbTaT ¢ IOMOILBI KoMaHAbl SHOW.

CamocrosTenbHO BbinonHUTe KoMaHAbl SELECT, mpuBemeHHbIe BbIlIe, KaK O/ 3HA-
yeHus Tmna date, Tak u AJi 3HaUeHUs TuIa timestamp. O6paTuTe BHMMAaHME, UYTO
e BbIOpaH dopMat Postgres, To MOPSIIOK CIeIOBAaHMSI COCTaBHbIX YACTE TaThl
(meHb, MecslL, rof), 3aaHHbI B apaMmeTrpe datestyle, UCIIONb3YyeTCS He TOJb-
KO TIpU BBOJle 3HAYeHUI, HO U NPU BbIBOJe. HamoMHMM, YTO BBOJOM MBI CUMTAaEM
koMmaHAay SELECT, a BBIBOIOM — pe3y/bTaT ee BhITIOJHEHMS, BbIBEIEHHbIN HA 3KPaH.

B mokymeHTaium (cM. pasmen 8.5.2 «BbIBOA, JaThl/BpeMeHM») CKa3aHo, 4YTO ¢popMaT
BBIBOJIA OAThl MOXET NMpMHMMATh 3HadeHus 1SO, Postgres, SQL u German. Ilep-
Bble IBa BapMaHTa Mbl y3ke paccmoTpenn. CaMOCTOSITeTbHO MO3KCIIepUMEeHTUPYITe
C IBYMS OCTaBIIMMMCS TIO TOVi ke cxeMme, TI0 KOTOPOJ Bbl yKe AeiiCTBOBaIM paHee
TIpY BBITIOJIHEHUY 3TOTO 3aaaHusI. MOKHO BOCIIO/Ib30BAThLCSI U CTAHIAPTHBIMM DYHK-
uusamu current _date m current_timestamp.
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YCTaHOBUTH HOBOE 3HaueHMe napaMmerpa datestyl e MOXHO C IIOMOILBIO CO3TaHMS
repeMeHHOV cucteMHOro okpy>keHust PGDATESTYLE. HasHauuThb 3Ty IlepeMeHHYI0
MOXXHO B KOH(UTYpallMOHHbIX (daitiax omepaluoHHOM cucTeMbl. Ho eciu HaM HyK-
HO C/IeJIaTh 3TO TOITHKO HA BPEMSI TEKYIIIETO CeaHca paboThl KIIMEHTCKOM TPOrpaMMBl,
HaTpyuMep YTUINTBHI psql, TO MOKHO BBECTM 3HaU€HMe 3TOJ mepeMeHHO Herlocpes-
CTBEHHO B KOMaH[HOM CTPOKe:

PGDATESTYLE="Postgres" psql -d test -U uma-nonb3osarens

IIponenaiiTe 3TU AEMCTBUS, a 3aTeM Y)Ke U3 KOMAaHIHOV CTPOKU YTUIUTBI psql mpo-
BepbTe TeKylllee 3HaUeHNe rapamMmeTpa datestyle ¢ moMonipo KoMmaHabl SHOW.

HasHaunTb 3HaueHMe napameTrpa datestyle MOKHO B KOHOUTypalMoHHOM daiiie
postgresqgl.conf, KoTopslit HaxoguTcs B Katanore /usr/local/pgsql/data. IIpenBapu-
TEJIbHO COXPAHUTE TEKYIIYI0 (KOPPEKTHO paboTay0) Bepcuio sToro daiiia, a 3a-
TeM U3MEHUTE B HeM 3HaueHue rnapaMmerpa datestyle, Hanipumep, Ha Postgres,
YMD. ITepe3amyctute cepBep PostgreSQL, UTOObI M3MEHEHMST BCTYIIUIN B CUTTY.

1 TIpOBepKU MOJIYYEHHOTO pe3y/ibTaTa BBIIOJIHUTE HECKOoJbKO KomaHn SELECT,
Halpumep:

SELECT '05-18-2016"': :timestamp;
SELECT current_timestamp;

B mokymenTanuu B pasgeie 9.8 «OyHKIMM GOPMATUPOBAHMS JAHHBIX» MPeACTaB-
JIEHBI OIMMCAHMSI MHOXECTBA ITOJIE3HBIX (DYHKIMIA, MO3BOJSIOIINMX MIPeo6pa3oBaTh
B CTPOKY IaHHbIE IPYTUX TUIIOB, HAIIpUMep, t imestamp. OgHa u3 Takux QyHKIMIT —
to _char.

IIpuBegeM HECKONIBKO KOMaH/I, U/UTIOCTPUPYIONIUX UCIIOJIb30BaHUE 3TOV (QYHKIIUA.
Ee mepBbIM MapaMeTpoM SIBJISIETCS pOpMaTUpyeMoe 3HaUeHe, 2 BTOPBIM — IAa0JI0H,
OTMChIBAIOMIMIT (hopMaT, B KOTOPOM 3TO 3HaUeHMe OymeT IpecTaBleHo IIpU BBOJE
uau BbiBoge. CHavasla Momnpo6yiiTe pa3odpaThcsi, He 06paliasch K JOKYMEHTAaIMH,
B TOM, UTO O3HAUYaeT BTOPO IMapameTp 3Toi MYHKIMK B KaskKA0 U3 TPUBEIEeHHbBIX
KOMaHI, a 3aTeM ITPOBEPbTE CBOU MPEATIONOKEHMS TI0 TOKYMEHTAIIUMN.

SELECT to_char( current_timestamp, 'mi:ss' );

to_char

47:43
(1 cTpoka)
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SELECT to_char( current_timestamp, 'dd' );

to_char

12
(1 cTpoka)

SELECT to_char( current_timestamp, 'yyyy-mm-dd' );

to_char

2017-03-12
(1 cTpoka)

[MosrcriepuMeHTHUPYIiTE ¢ 3TOV GYHKIMEN, M3BIeKas U3 3HaUeHus TuIa timestamp
pa3anyHble [0JIS U pacriojaras ux B Hy>kHOM BaM IOPSIIKe.

[Tpy BbITIOTHEHUM TPUBENEHMS TUIIA JAHHbBIX MPOU3BOOUTCS MpOBEpKa 3HAUeHUS
Ha JOMYyCTUMOCTb. [Tompo6yiiTe BBECTM HEJOITYCTMMOE 3HAaUeHe JaThl, HallpuMep,
29 eBpasst B HEBUCOKOCHOM TOTY.

SELECT 'Feb 29, 2015'::date;

IMonyuuTe coobieHne 06 OIoOKe.

[Tpu BBIMTOTHEHUY TIPUBEIEHMS TUIIA TaHHBIX ITPOV3BOAMTCS ITPOBEpKa 3HAYEHMS Ha
IOIyCTUMOCTb. ITorpo6yiiTe BBECTM HEIOIMYCTHMOe 3HaUeHe BpeMeHy, Harpumep,
C HapylIeHueM popmara.

SELECT '21:15:16:22'::time;
OWMBKA: HeBepHbIN CUHTakcuc ana Tuna time: "21:15:16:22"

CTPOKA 1: select '21:15:16:22'::time;

AN

Kak BbI mymMaeTe, 3HaueHMe KaKOro TuIa OyaeT MOAyYeHO IPU BbIUUTAHUM OTHOI
IaTbl U3 APYTOW?

Harmipumep:
SELECT ( '2016-09-16'::date - '2016-09-01'::date );

CHauaja monpoOyiiTe MOIYYUTh OTBET, PACCY3KIAst IOTMUECKHM, & 3aTEM ITPOBEPbTE Ha
IpakTHKe B yTuiaute psql.
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C TMmamu 1aThl ¥ BpeMeHM MOYKHO BBITIO/HSIT Pa3/iMyHble apudmMeTuyecKme orepa-
1un. Kak rmpaBuiio, ux mpuMeHeHMe SBISeTCS MHTYUTUBHO TTOHSTHBIM. BBITTOTHMTE
CIeYIONIYI0 KOMAHAY M TPOaHAIN3UPYIiTe pe3ybTarT.

SELECT ( '20:34:35'::time - '19:44:45'::time );

A Teriepb MOIPOOYIiTe IPEAIIONOXKNUTD, KAKOV Pe3ybTaT OyIeT IOIydYeH, eCIu B 9TO
KOMaHJie 3HaK «MMHYC» 3aMeHUTb Ha 3HaK «ITI0C»? [IpoBepbTe Balliu MpeAIionoke-
HMSI C TIOMOIIbIO yTYINTHI psql. ITompo6HOe omucaHue BCeX JOMYCTUMBIX apudMeTi-
YyeCKUX orepanuit c JaTaMiu 1 BpeMeHeM IMpuBeAeHo B JOKyMeHTaluu B pasieie 9.9
«OmnepaTopbl 1 GYHKIIUK JAThl/BPEMEH».

3HaueHye Tura interval MOKHO IOTYYUTH ITPY BHIYMTAHUY OHOM BpeMeHHOI1 OT-
METKM U3 JPyToi, HarpuMep:

SELECT ( current_timestamp - '2016-01-01'::timestamp )
AS new_date;

new_date

278 days 00:10:33.33236
(1 cTpoka)

A YTO TOYUYNTCS, eCcu MpubaBUTh MHTEPBa K BpeMeHHO# oTMeTKe? CHavaa Io-
mpoOyiiTe JaTh OTBET, He Mpuberast K MOMOIIM YTWINTBI psql, a 3aTeM IIpoBepbTE
CBOJi OTBET C MOMOIIBIO 3TOM YyTUANUTBI. Hanpumep, mpmnbaBUM MHTEPBAJ IJIUTENb-
HOCTBIO B 1 MecsI] K TeKyIleli K BpeMeHHOI OTMeTKe:

SELECT ( current_timestamp + 'l mon'::interval ) AS new_date;

B 3T0J1 KOMaH€e C MOMOIIbIO K/II0UeBOro ¢jioBa AS Mbl Ha3HAUM/IM IICEBAOHUM [IJIsI
TOTO CTOJIOIA, KOTOPBIN OyIeT BhIBEIEH B Pe3y/IbTaTe. BhITTOMHUTE 3Ty K€ KOMaHIY,
yOpaB MCeBIOHUM, M HAMIUTE OTIINUMS.

MOKHO € BBICOKOJi CTENIEHbI0 YBEePEHHOCTHU MPEeATIONOXKUTD, UYTO MIPY MpubaBIeHnn
MHTEPBAJIOB K aTaM U BpEeMEHHbIM OTMeTKaM PostgreSQL yuuThiBaeT TOT (HaKT,
YTO pasiyyHble MecCslbl UMeIOT pasanuyHoe uucino nHeil. Ho Kak 3To peanmsyercs
Ha MpakTvke? Hampumep, 4YTO MOMYINTCS IpU MPUOABIEHUM MHTEpBaIa B 1 MecsI|
K ITOCJIEMHEMY JHIO STHBApSI U K MociegHeMy nHIO deBpanisi? CHavasla cuenaiite 060c-
HOBaHHbIE [IPeII0I0KEeHNS 0 pe3y/IbTaTax CleAyolMX AByX KOMaH], a 3aTeM IIpo-
BepbTE IPeAIIoNIOKEeHMS Ha TPaKTUKE Y TPOaHaIU3UPYITe MOTyYeHHbIE pe3y/bTaThl:

SELECT ( '2016-01-31'::date + 'l mon'::interval ) AS new_date;
SELECT ( '2016-02-29'::date + '1 mon'::interval ) AS new_date;
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dopmaToM BBOJia M BbIBOJA MHTEPBAJIOB yIIpaB/seT napameTp intervalstyle. Ero
MOKHO M3MEHMTb C ITIOMOIIBIO CIIOCOO0B, aHAJIOTMYHBIX TEM, UTO ObUIM OIMCAHBI
BbILIe 11 napaMeTpa datestyle. CamoCTOATENbHO MO9KCIIEPUMEHTHUPYIATE C pas-
JIMYHBIMY 3HaYEeHUSIMU TTapaMeTpa interval style aHaJIOTMYHO TOMY, KaK Bbl 3TO
Ienanu ¢ mapamerpom datestyle. Vcrnonb3ayiite pasmen 8.5 «TUITbI JaThl/BpeMeHM»
B JOKyMEeHTaLUMN.

HamomHMM, 4TO BEPHYTh MCXOOHOE 3HAUEHME ITOTO ITapaMeTpa B psql MOKHO ¢ T10-
MOIIIbI0 KOMaH/IbI

SET intervalstyle TO DEFAULT;

Boeinmonuure dienyrmye nBe KOMaHObl U 0OBSICHUTE pa3jin4ums B BbIBE€AE€HHbIX pe-
3yJabTaTax:

SELECT ( '2016-09-16'::date - '2015-09-01'::date );
SELECT ( '2016-09-16'::timestamp - '2015-09-01'::timestamp );

BhIMOTHUTE CIeayIONMe qBe KOMaHAbl M OOBSICHUTE Pas3jinuus B BHIBEIEHHBIX pe-
3y/JIbTATaX:

SELECT ( '20:34:35'::time - 1 );
SELECT ( '2016-09-16'::date - 1 );

[Touemy mpu BBITTOIHEHMM IePBOJ KOMaHIbl BO3HMKAET oli6Ka? Kak MOKHO MOZIM-
dbuiMpoBaTh 3Ty KOMaHIy, UTOOBI OMKOKa Mcuessa?

[t TIoyvyeHus: MOJHOM MHpopManuu obpatutech K pasgeny 9.9 «OmepaTopbl U
GYHKIMM JaThl/BpeMeHN» JOKYMeHTAI[UMN.

3HaueHMsI BpeMeHHBIX OTMETOK MOXKHO YCeKaTh C TO¥ MM MHOJ TOYHOCTHIO C TIOMO-
mbio GyHKuuM date_trunc. Hanpumep, c MOMOLIbIO C/IeAYIONIE KOMaH bl MOXKHO
«OTpe3aTh» APOOHYIO YAaCTb CEKYHIbI:

SELECT ( date_trunc( 'sec',
timestamp '1999-11-27 12:34:56.987654' ) );

date_trunc

1999-11-27 12:34:56
(1 cTpoka)
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26.

27.

86

HaHOMHI/IM, 4YTO B JAHHOM KOMaHZe MCIIOJ/Ib3YyeTCAd oIlepauysd nNpuBegeHnsd TUIia.

BeImonHuTe 3Ty KOMaHIy, MOC/Ie0BaTeIbHO YKasbiBas B KauecTBe IepBOro napa-
MeTpa 3HaueHust microsecond, millisecond, second, minute, hour, day, week, month,
year, decade, century, millennium (kKoTopbie 0603HAaYaIOT COOTBETCTBEHHO MMUKPO-
CEKYH[IbI, MUJUTMCEKYHIbI, CEKYHIbI, MUHYTBI, YaChl, THU, HeHeIN, MEeCSIIbl, TOIbI,
IecsITUIeTHsI, BeKa M ThicsiueaeTust). JOMyCTMMbI COKpalieHust sec, min, mon, dec,
cent, mil.

O6paTuTe BHMMAaHMeE, UYTO Pe3yIbTUPYIONIee 3HAaUeHME OTyIaeTCs He ITyTeM OKPYT-
JIEHUS ICXOZHOTO 3HaUYeHVsI, a MMEHHO ITyTeM OTOPaCchIBaHMSI 60j1ee MEeJIKMUX eIVIHMALI.
IIpu aTOM 1O BpeMeHM (4achbl, MUMHYTBI ¥ CEKYHIIbI) 3aMEHSIIOTCSI HYJISIMU, a IO
IaThl (TOMbI, MECSIIbI M AHU) — 3aMeHsoTcsT b pamy 01. OgHaKO TPy UCIOIb30Ba-
HUM TTapaMeTpa week KapTuHa moayJyaeTcst 6o/iee MHTepecHas.

dyakuyusa date_trunc MoxeT paboTaTh He TOAbKO C JAHHBIMM TUIIA timestamp,
HO Takke U ¢ JaHHbIMU TuMa interval. CaMOCTOATeTbHO 03HAKOMBTECH C STUMU
BO3MOSKHOCTSIMM TI0 AOKyMeHTauuu (cm. pasgen 9.9 «OmnepaTopbl U QyHKIIUM Aa-
Tbl/BpEMEHM»).

BecbMma nosnesHoii sBisieTcst yHKIMS extract. C ee TOMOIIbI0 MOKHO M3BJIeUb 3Ha-
yeHMe OTHEeIBHOrO IT0JISI M3 BpeMeHHOI oTMeTKM timestamp. HaumeHoBaHMe 110/
3a7aeTCsl B IEPBOM IapaMeTpe. DTV HaMMEHOBAHMS TaKue Ke, YTO U 1T QYHKIUK
date_trunc. BeinmomHuTe caenyoyo KOMaHLy

SELECT extract(
'microsecond’' from timestamp '1999-11-27 12:34:56.123459'

)H

OnHa BBIBOIUT He TMPOCTO 3HAUEHME TOJISI MUKPOCEKYH/, T. €. 123459, a momnonHu-
TeJIbHO MpeobpasyeT UMCIO CeKYHA, B MUKPOCEKYHABI ¥ MOOaBIIsSIeT 3HAUEHME TTOJIS
MMKPOCEKYH]I.

date_part

56123459
(1 cTpoka)

BbInosHUTe 9Ty KOMaHIy, [TOC/Ie0BaTe/IbHO YKa3biBas B KauecTBe MEepPBOro Iapa-
MeTpa 3HaueHust microsecond, millisecond, second, minute, hour, day, week, month,
year, decade, century, millennium. MoskHO MCITOJIb30BaTh COKPAIEHMS STUX HauMe-
HOBaHMI, KOTOPbIE IIPUBEIEHbI B IPeIbIAyIeM 3aJaHNUMA.



28.

29.%

30.*

KOHmpOfleble e80npocel u 3adanus

O6paruTe BHMMAaHME, YTO B Psie CIyuaeB BHIBOOUTCS HE MMPOCTO KOHKPETHOE IT0-
ne (pparmMeHT) 13 BpeMeHHOI OTMETKM, a HEeKOTOPbIi IMIPOAYKT IepepaboTKy 3TOT0
mosist. Harpumep, eciiv B KauecTBe [epBoOro napaMerpa GyHKIMM extract B Bbllle-
IIPUBEIEHHOI KOMaHIe yKasaTh cent (BeK), TO MbI IIOJYYMM B OTBeT He 19 (uTo u
ObLIO ObI GYKBA/IbHBIM 3HAUEHMEM II0JIST «BEK»), a 20, MOCKoAbKY 1999 rop, mpmHaj-
JIEXUT IBAIIaTOMY BEKY.

DyHKIMS extract MOXeT paboTaTh HE TOIBKO C JAHHBIMMU THIIA timestamp, HO
Takke U ¢ JaHHbIMM Tuiia interval. CaMOCTOSTe/NbHO O3HAKOMbTECH C 3TUMU
BO3MOSKHOCTSIMM T10 AOKyMeHTauuu (cMm. pasgen 9.9 «OmnepaTtopbl M QyHKIUM Aa-
Tbl/BpeMEHM»).

B TekcTe m1aBbl MbI CO3/1aBaIM TAGIUITY C ITOMOIIBIO KOMaH/IbI

CREATE TABLE databases
( is_open_source boolean,
dbms_name text

)5
M 3allOJIHSJIN ee OaHHbIMMU.

INSERT INTO databases VALUES ( TRUE, 'PostgreSQL' );
INSERT INTO databases VALUES ( FALSE, 'Oracle' );
INSERT INTO databases VALUES ( TRUE, 'MySQL' );

INSERT INTO databases VALUES ( FALSE, 'MS SQL Server' );

Kak BbI AayMmaeTe, ABJIAI0TCA JIM BCe IIpMBeOEeHHbIEe HIM)Ke KOMaH/Abl paBHO3HAYHbIMM
B CMbICJ/IE Pe3Yy/IbTAaTOB, ITOJTYy4ad€MbIX C X MOMOILbIO?

SELECT * FROM databases WHERE NOT is_open_source;
SELECT * FROM databases WHERE is_open_source <> 'yes';
SELECT * FROM databases WHERE is_open_source <> 't';
SELECT * FROM databases WHERE is_open_source <> '1';
SELECT * FROM databases WHERE is_open_source <> 1;

O6patumMcs K Tabuiie, CO3MaBaeMoii C [TOMOIIbI0 KOMaH/IbI

CREATE TABLE test_bool
( a boolean,
b text

)s;

Kaxk BbI mymaeTe, KaKye 13 IMIPUBEIEHHBIX HIKE KOMaHJ, ColepykaT OMMOKy?
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88

INSERT INTO test_bool VALUES
INSERT INTO test_bool VALUES
INSERT INTO test_bool VALUES
INSERT INTO test_bool VALUES 'ves', TRUE );
INSERT INTO test_bool VALUES '1', 'true' );

( TRUE, 'yes' );
(
(
(
(

INSERT INTO test_bool VALUES ( 1, 'true' );
(
(
(
(
(

ves, 'yes' );
'yes', true );

INSERT INTO test_bool VALUES 't', 'true' );

INSERT INTO test_bool VALUES 't', truth );

INSERT INTO test_bool VALUES true, true );

INSERT INTO test_bool VALUES 1::boolean, 'true' );
INSERT INTO test_bool VALUES 111: :boolean, 'true' );

HpOBepre CBOM ITPEAITIO/IOKEHHU MPaKTNU4YeCKN, BbITIOJTHMB 3T KOMaH/IbI.

ITycts B Tabnuile birthdays XpaHSITCS AAThl POKIEHMST KaKOM-TO TPYIIIbI JIIOIE.
Co3spgaiiTe 9Ty TabIUILY C TOMOIIHI0 KOMaHIbI

CREATE TABLE birthdays
( person text NOT NULL,
birthday date NOT NULL );

IlobaBbTe B Hee HECKOIbKO CTPOK, HaI[pumep:

INSERT INTO birthdays VALUES ( 'Ken Thompson', '1955-03-23' );
INSERT INTO birthdays VALUES ( 'Ben Johnson', '1971-03-19' );
INSERT INTO birthdays VALUES ( 'Andy Gibson', '1987-08-12' );

HaBajiTe BbiGepeM 13 Tabmuilel birthdays cTpoku 1S Bcex Mofeit, pOmUBIINXCS
B KaKOM-TO KOHKpPETHOM Mecsiile, HallpuMep, B MmapTe:

SELECT * FROM birthdays
WHERE extract( 'mon' from birthday ) = 3;

B sToit KOMaH[e B BbI30Be QyHKIMM extract MMeeT MeCTO HesIBHOe IpuBeJeHne
THUIIOB, T. K. € BTOPBIM ITapaMeTPOM JIO/DKHO ObITh 3HaUeHue Tuma timestamp. INo-
JIaTaThCs HA HESIBHOE TIPUBE/IeHIE TUTIOB MOXKHO He BCerza.

person | birthday
______________ B
Ken Thompson | 1955-03-23
Ben Johnson | 1971-03-19

(2 cTpokn)



KOHmpOfleble e80npocel u 3adanus

Ecmu Ham moTpe6yeTcsl BBIICHUTD, KTO U3 STUX JIIOAEN AOCTUT BO3PAcTa, CKaXkeM,
40 yieT Ha MOMEHT BBITIOJTHEHMST 3aITpOCa, TO KOMaH/1a MOKET ObITh TaKo¥i (B IOCIE -
HeM CTos01Ie TToKa3aHa JaTa JOCTKeHus Bo3pacta 40 et):

SELECT *, birthday + '40 years'::interval
FROM birthdays
WHERE birthday + '40 years'::interval < current_timestamp;

person | birthday | ?column?
______________ S
Ken Thompson | 1955-03-23 | 1995-03-23 00:00:00
Ben Johnson | 1971-03-19 | 2011-03-19 00:00:00

(2 cTpokn)
MoykHO 3aMeHUTb current_timestamp Ha current_date:

SELECT *, birthday + '40 years'::interval
FROM birthdays
WHERE birthday + '40 years'::interval < current_date;

A BOT ec/ii MbI 3aXOTUM OIPEIEeNINTh TOUHBI/ BO3PACT KaskAOTrO UeJIoBeKa Ha TeKy-
Y MOMEHT BpeMeH!, TO Kak IOJIyYUTh STOT Pe3yabTaT?

[TepBblit BApMaHT TaKOB:

SELECT *, ( current_date::timestamp - birthday::timestamp )::interval
FROM birthdays;

person | birthday | interval
______________ g
Ken Thompson | 1955-03-23 | 22477 days
Ben Johnson | 1971-03-19 | 16637 days
Andy Gibson | 1987-08-12 | 10647 days

(3 cTpokn)

DTOT BapMaHT He [aeT pesy/nbTaTa, IPeICcTaBIeHHOTO B yI06HO popMe: OH ITOKa3bI-
BaeT BO3PacCT B IHSX, a IS IIepecyeTa Ymcia JHeil B UMC/I0 JIeT Hy>KHbI JOIOTHATEb-
HblIe IeiicTBMsL. XOTs, HaBepHOe, BO3MOKHbI CUTYaLMM, KOIa TPpebyeTcs ONpeeanTh
BO3pacT MMEHHO B JHSIX.

B PostgreSQL nipegycMoTpeHa crieliaibHast PyHKIMS, [TO3BOJISIONIAs PEIIUTh HAIly
3aa4y IPOCTBIM crioco6omM. CaMOCTOSITeTbHO HAMAUTe ee OMMCAaHNE B JOKYMEHTA-
uym (cM. paszen 9.9 «OrnepaTopsl ¥ QYHKIMM JaTbl/BpeMeHM») ¥ HATIUIIUTE KOMaHIy
C ee UCII0JIb30BaHMEM.
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V3yuas mpueMbl paboThbI C MACCMBAMM, MOKHO, KaK M B IPYTUX CIYYasX, IT0JIb30BaTh-
cg crrocobHoCcThI0 KoMaHabl SELECT o6xomuTbcsa 6e3 co3manus Tabimui. [Tokakem
JIUIIb IBA IpMMepa.

st o6bemuHeHMs (KOHKaTeHaly) MacCUBOB CIYKUT QYHKIIMS array_cat:
SELECT array_cat( ARRAY[ 1, 2, 3 ], ARRAY[ 3, 5 ] );

array_cat

{1,2,3,3,5}
(1 cTpoka)

VOanuTh 13 MaccuBa JIEMEHTHI, MMeIoLIye YKa3aHHOe 3HaueHe, MOXKHO TaKiM 00-
pasomM:

SELECT array_remove( ARRAY[ 1, 2, 3 ], 3 );

array_remove

{1,2}
(1 cTpoka)

st paboThI C MACCUBAMM MPETYCMOTPEHO MHOTO Pas3JIMUHbIX GYHKIIMIA M OTIepaTo-
POB, TIpe[ICTaB/IeHHbIX B pa3fesne JokymMeHTaluu 9.18 «OyHKUIMK U OTIepaTopsl IJis
paboThl ¢ MaccuBaMy». CaMOCTOSITEIbHO 03HAKOMbTECH C HUMM, UCITOIb3YST OIMMCAH-
HYIO TEXHOJIOTUIO paboThl ¢ KomaHmoit SELECT.

B paspene gokymeHTauum 8.15 «MaccuBbI» CKa3aHO, UTO MaCCUBBI MOTYT ObITh MHO-
TOMEPHBIMU M B HUX MOTYT COIEePsKaThCs 3HAaUeHMs JII0OBIX TUITIOB. [laBaiiTe cHavyaia
paccMOTPUM OJHOMepPHbIe MaCCUBBI MeKCNn08blx 3SHAUeHU .

[IpenmonoskMmM, YTO MUIOTHI aBMAKOMIIAHMM MMEIOT BO3MOYKHOCTH BBICKA3bIBATh
CBOM TTOKeJIaHUSI HaCcueT KOHKPETHBIX OJIIOMT, 13 KOTOPBIX JO/IKEH COCTOSITh UX 00e
BO BpeMs mojieTa. [IjIsl yueTa MoKeJIaHuil IMIOTOB HeOOX0OMMO MOAU(PUIIMPOBATh
tabmuiy pilots, c KoTopoit Mbl paboTanu B pasmere 4.5.

CREATE TABLE pilots

( pilot_name text,
schedule integer[],
meal text[]

)N



KOHmpOfleble e80npocel u 3adanus

IobaBUM CTPOKM B TAGIUITY:

INSERT INTO pilots
VALUES ( 'Ivan', '{ 1, 3, 5, 6, 7 }'::integer[],
"{ "cocucka", '"makapoHbl", "kode" }'::text[]

(C 'Petr', '{ 1, 2, 5, 7 }'::integer [],
'{ "kornera", "kawa", "kode" }'::text[]

( 'Pavel', '{ 2, 5 }'::integer[],
"{ "cocucka", "kawa", "kode" }'::text[]

( 'Boris', '{ 3, 5, 6 }'::integer[],
'{ "kornera", "kawa", "wan" }'::text[]

);
INSERT 0 4

O6patuTte BHMMaHMe, UTO KaXKJ0€e 13 TEKCTOBbIX 3HAUeHMI1, BKITIOYaeMbIX B IUTEPAT
MacCyBa, 3aK/II04aeTCs B IBOJHbIe KaBbIUKY, a B KaUeCTBe TUIIA JaHHbIX YKa3blBaeTCs
text[].

BoT 4TO momyunnocs:

SELECT * FROM pilots;

pilot_name | schedule | meal

____________ o e e e e e e e e e e e =
Ivan | {1,3,5,6,7} | {cocucka,MakapoHsl, kode}
Petr | {1,2,5,7} | {kornera,kawa,kope}
Pavel | {2,5} | {cocucka,kawa, kobpe}
Boris | {3,5,6} | {koTnetra,Kkawa,y4an}
(4 cTpokn)

IlaBaiiTe IOMyUYMM CIIMCOK ITMJIOTOB, IIPEATIOUNTAIONIMX Ha 00eI COCUCKNA:

SELECT * FROM pilots WHERE meal[ 1 ] = 'cocucka';

pilot_name | schedule | meal
____________ g
Ivan | {1,3,5,6,7} | {cocucka,MakapoHsl, kode?}
Pavel | {2,5} | {cocucka,kawa, kobe}

(2 cTpokn)
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Ipenonosxxmm, 4TO pyKOBOACTBO aBMAaKOMIIaHMM PELINIIO, UTO MU TMIOTOB JOMK-
Ha 6bITh pa3HO0Opa3HOoi. OHO MO3BOJIWIO UM BbIOpPATh CBOI PALIMOH HAa KasKAbIii
U3 4YeTbIpex IHeJ Heneny, B KOTOpble MUJIOThl COBEPIIAIOT MONETHI. I Hac 3TO
pelleHMe PyKOBOJCTBA BbUIMBAETCSI B HEOOXOIMMOCTh MOAUMDUIIMPOBATH TAOINITY,
a UMeHHO: cTonber meal Temepsb OyzmeT comepkaTh JByMepHbIe MaccuBbl. Ornpene-
JIeHMe 3TOTO CTosIb1a cTaHeT Takum: meal text[][].

3aganmne. Co3maiiTe HOBYIO BEPCUIO TaOIUIIbI ¥ COOTBETCTBEHHO M3MEHUTE KOMAaH-
oy INSERT, uToGBI B HEil COmEPSKAINUCh JTUTEPATBI 08yMepHbIXx MacCUBOB. OHU OYmyT
BBIIVISIIETh IIPMMEPHO TaK:

"{ { "cocucka", '"makaponwu", "kodpe" 3},
{ "kornera", "kawa", "kode" },
{ "cocucka", "kawa", "kode" },
{ "kornera", "kawa", "wan" } }'::text[][]

CrenaiiTe psig BBIOOPOK M OOHOBJIEHMIA CTPOK B 3TOJ Tabnmile. 17151 06paleHus K sje-
MeHTaM JBYMEpPHOI'O MacCuBa HYKHO MCIIONb30BaTh IBa MHAeKca. He 3a0biBaiiTe,
YTO TI0 YMOIYaHMIO HOMepa MHAEKCOB HAUMHAIOTCS C eMHALIbI.

B TekcTe paspgesna 4.6 Mbl BBITIOIHSIM 00HOBIeHNe JSON-00beKTa ¢ ITOMOIIbIO (QYHK-
UK jsonb_set: mo6aBiisyiu 3HaUeHMe B MacCuB. 111 OOHOBIEHMS CKaISIPHBIX 3HA-
YeHMIi, HalmpuMep, Io KIouy trips, MOKHO CenaTh TaK:

UPDATE pilot_hobbies
SET hobbies = jsonb_set( hobbies, '{ trips }', '10' )
WHERE pilot_name = 'Pavel';

UPDATE 1

BTopoii mapameTp GYHKIMM — 3TO ITyTh B peaenax JSON-o6bekTa. OH Tenepb Mpe-
cTaBJsieT o601 UIb UM Kiaoua. OIHAKO ero Heo6XOAMMO 3aK/II0YUTh B GUTYPHBIe
ck06ku. TpeTuit mapaMeTp — 9TO HOBOe 3HaueHMe. XOTSI OHO UMCIOBOE, HO BCE PaBHO
TpebyeTCs 3aMucaTh ero B OOMHaPHbBIX KaBbIUKAX.

SELECT pilot_name, hobbies->'trips' AS trips FROM pilot_hobbies;

pilot_name | trips

____________ .
Ivan | 3

Petr | 2
Boris | O
Pavel | 10

(4 cTpokn)
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37.

KOHmpOfleble e80npocel u 3adanus

3apanue. CaMOCTOSTE/NIbHO BBITIOJTHUTE M3MEHEeHMe 3HaUueHMs 1o Kiaouy home _Lib
B OJTHO¥ U3 CTPOK TaOIUIIBI.

W3yuas mpuembl paboThl ¢ TuTaMmu JSON, MOKHO, KaK U B CJTyyae C MacCMBaMM, T10JTb-
30BaThCsI CITIOCOOHOCTHIO KoMaHIbl SELECT 06xonuThes 6e3 co3maHms TabniII.

IMTokaskeM JIUIIb OAVH IIpUMep. [I06aBUTh HOBbIN KITIOU ¥ COOTBETCTBYIOIIEE MY 3HA-
YeHMsI B yKe CYIIeCTBYIOIIMIT 06beKT MOXKHO OIlepaTopom | | :

SELECT '{ "sports": "xokke#i" }'::jsonb || '{ "trips": 5 }'::jsonb;
?column?

{"trips": 5, "sports": "xokken"}

(1 cTpoka)

Ins pabotet ¢ Tunamu JSON mpenycMOTpeHO MHOTO pas3iMUHbIX QYHKUMI U Olle-
paTopoOB, Npe/iCTaBIEHHBIX B pasjene JokKyMeHTaUuu 9.15 «OyHKIMM U onepaTopsl
JSON». CaMOCTOSITe/IbHO 03HAKOMbTECH C HUMMU, CIIONb3Y$ ONMCAHHYIO TEXHOIOTUIO
paboTsl ¢ komaHmoit SELECT.

O6bexThl JSON B pasHbIX CTPOKAX TabIMUIIBI MOTYT MMETh Pas3aIMyHbie HAOOPBI KITIO-
yeii. lo6baBbTe MOMOTHUTENbHBIN KII0U ¥ COOTBETCTBYIOIIEee eMy 3HaueHue B JSON-
00BEKT KaKoi-HMOYIb CTpOKM Tabmuilbl pil ots. Mcmonbsyitte oneparop | |.

0O6bexTh! JSON IO3BOJSIOT He TONBKO JOOAB/ISATh B HMX HOBBIE K/IIOUM, HO TAKKe U
YOAISITh U3 HUX KITIOUM CYIIeCTBYIonMe. Yaanure oquH u3s Kiodeii u3 JSON-o6bekTa
Kakoi-HuOynb cTpoku Tabmuibl pilots. CooTBeTCTBYOILee eMy 3HaUeHUe OymeT
TaKKe yIajeHo, T. K. 6e3 K/Tioua OHO He MOJKeT CYIIleCTBOBaTh. Bocmosb3yiiTech orle-
paTopoMm -.
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naBa 5

OcHoBbI g13bIKa onpeaeneHna AaHHbIX

Kak Mbl ye roBopunu paHee, 93bik SOL TpaguUMOHHO pa3aenseTcs Ha ABe rpynnbl KoMaHA,. [Nepsas U3 Hux
npefHa3HaYeHa A/1g ONPeneNneHunst LAaHHbIX, T. €. A/1sl CO3A4aHMs 06beKTOB 6a3bl AaHHbIX, TAKMUX, HAaNpUMep,
Kak Tabnuupl. BTopas rpynna KoMaHa, CyXuT ANs BbINONHEHWUS Pa3NIMYHbIX Onepauuii C AaHHbIMU, TAKUX
Kak BCTaBKa CTPOK B TabuLibl, BbINOJHEHME 3aMpPOCOB K HUM, OOHOBNEHME U yAaneHue CTPOK U3 Tabnuu,
B 370V rnase Mbl COCpefOTOMMMCS HA KOMaHAAX MepBOM rpynbl, T. €. HA oNpeaeneHnn AaHHbIX. PaccMoTpyuM
BCe TabnuLbl 6a3bl AAHHbIX «ABMAMNEPEBO3KU.

5.1. 3HayeHus NO YMONYAHUIO U OFPaHUYEHUS LLENOCTHOCTH

B mocnenyionux pasmenax 9TON I[JIaBbl B KAUECTBE «OMOPHOV» 6a3bl JaHHBIX MblI OyIeM
MCITONIb30BaTh 6a3y JaHHBIX «ABMAIlePeBO3KIM», OIIMCAHHYIO B ITepBoii rmaBe. OgHAKO OC-
HOBHbIE CBEJIEHMSI O 3HAUEHUSIX TI0 YMOTUYAHUIO ¥ OTPAaHUYEHUSIX MbI IPOUJITIOCTPUPYEM
Ha TOJi MPOCTOii 6a3e MAHHbBIX, COCTOSIIEN 13 ABYX Tabmul, — «CTyoeHTbI» U «YcIeBae-
MOCTb», O KOTOPOJ1 peub IIIa TaKKe B IEPBOJi IJIaBe Moco6us.

CHavasia rpeAcTaBmM orucanue Tabiauibl «CTymeHTh» (students). OHa UMeeT CIemyio-
HIYIO CTPYKTYPY (T. €. HA6Op aTPUOYTOB U UX TUIThI JAHHBIX):

OnucaHue aTpubyTa WUmsa atpubyta  Tun AaHHbIX Tun PostgreSQL ~ OrpaHuyeHus
N2 334eTHOM KHUXKM record_book Yucnosoit numeric(5) NOT NULL
@©. N. 0. name CumBonbHbIA  text NOT NULL
Cepus LoKyMeHTa doc_ser Yuncnosoi numeric(4)

Homep pokymeHTa doc_num Yucnosoi numeric(6)

s atpubyTa «Cepust JOKYMEHTA, YIOCTOBEPSIOIIETO JIMYHOCTh» Mbl BHIOPAIU YMCIOBOIA
TUII, XOTSI, TIOKaJIyii, 60jee JaabHOBUIHBIM ObII ObI BHIOOP CMMBOJIBHOIO THUIIA (CM. 3a1a-
HMe 10 B KOHIIE I7IaBbl).

95



I'nasa 5. OcHo8bI s13bIKa onpedesieHus OaHHbIX

Temepb nepeiigeM K Tabnuile «YcreBaeMocThb» (progress). Ee crpykrypa Takosa:

OnucaHue aTpubyTa Wmsa aTpubyTa Tun paHHbIX Tun PostgreSQL ~ OrpaHuyeHus
N 334eTHOW KHUXKM record_book Yuncnosom numeric(5) NOT NULL
YyebHas gcumnamHa subject CuMBONbHBIN  text NOT NULL
YuebHbliii rog, acad_year CuMBONbHBIA  text NOT NULL
Cemectp term Yuncnosoi numeric(1) NOT NULL
term =1 OR term = 2
OueHka mark Yuncnosoi numeric(1) DEFAULT 5
mark >= 3 AND
mark <=5

B ommcanusx Ta6mmil «CTyoeHThI» U «YCIIeBaeMOCTb» €CTh KOJIOHKYU «OrpaHndeHust». OHu
YKe cofiep>kaT KOHKpeTHbIe CBeJleHMsI, XOTsI OTpaHMuYeHusI Mbl ellle eTaJbHO He paccMart-
puBaau. Takum 06pa3oM, Mbl HEMHOTO 3a6eskaju BIepe, HO [0 Mepe pacCMOTPEHMSI orpa-
HUYEHUI BaM OyIeT CTAaHOBUTBHCS TMOHSTHO Ha3HAYeHME KaskIoro M3 HuX B obenx Tab-
JIULIaX.

WTak, HauHEM CO 3HAYeHMiT Mo ymosryaumuio. [Ipy pabore ¢ 6a3aMyu JaHHBIX HEPEIKO
BO3HMKAIOT CUTyaLIMM, KOTA TO WIM MHOE 3HaYeHMe SIBJSIeTCS TUIIMUHBIM [JIJISI KaKOT0-TO
KOHKpeTHOro cToj61a. Hampumep, ecyiv Mbl TIpY MPOEKTUPOBAHUY TabIUIIbI «YcIeBae-
MOCTb» (progress), pefgHasHaueHHO [IJig yueTa ycIlieBaeMOCTH CTyJIeHTOB, 3HaeM, 4TO
UX yCIIexy, KaK ITPaBuMjI0, 3aCTy>KMBAIOT OLIEHKM «OTIMYHO», TO B KomaHae CREATE TABLE
MbI MOKEM OTPa3UTh ITOT (PaKT C MOMOIIbIO KIoueBoro cioBa DEFAULT:

CREATE TABLE progress

C ...
mark numeric( 1 ) DEFAULT 5,

)N

Teneps nepeiizem K pacCMOTPEHMIO Pa3IMYHBIX BULOB OrpaHmMueHmii (constraints). bynem
NIpUIOEPKMUBATHCS TOTO JKe MOPsiiKa, B KOTOPOM OHM MTPELCTaBIeHbI B JOKYMEHTAI M.

ITepBoiM GymeT orpannueHue CHECK. [Iyis ero co3gaHus MCIOMb3YETCSI KIIOUEBOE CJIO-
Bo CHECK, 3a KOTOpBIM C/ieflyeT BbIpaskeHMe B KPYIJIbIX CKOOKAX, COMEpsKallee ONHO UIU
HECKOJIBKO YCJIOBMIA, HajlaraeMbIX Ha aTpUOYThI TabIMUIIbl. DTO OrpaHMUYeHle ObIBAET IBYX
BUJIOB: YPOBHS aTpMOyTa 1 YPOBHS TabMIIbl. Pasinune Meskay HUMY TOTbKO B CMHTAKCH-
yecKoM oopmIeHUn: B 060MX CJTyUasiX B BhIPasKEHUM MOTYT COIEepsKaThCsl 06palieHus He
TOJILKO K OHOMY, HO U K HECKOJIbKMM aTpubyTam Tabiauiibl. B mepBom ciyyae orpaHmye-
Hue CHECK siByisseTcsl 4acThIO OIpefe/ieHusI OMHOTO KOHKPETHOro aTpubyTa, a BO BTOPOM
CJTydae OHO 3aIyChIBAeTCSI KaK CAMOCTOSITETbHBIN 3JIEMEeHT OIpeae/ieHNs TabIuIIbI.
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Kaxkmoe orpanmnueHne uMmeet ums. Mbl MOXeM 3a4aTh €r0 CaMy C IIOMOIIBIO KJIFOUEBOrO
cmoBa CONSTRAINT. Ecsin ke Mbl 3TOTO He cenaem, Torga CYB]I chopmupyeT nmst aBToma-
tuyecku. Korma Mbl 3a/1aeM UMSI CaMU, MbI MOXXEM BbIGPATH €T'0 C yUETOM CyTU HaJaraeMbIX
OTpaHMYEHMUI, C TTO3UIIUK TTPeAMEeTHOIT obmacTu. Ecin ske aTo umst hopmupyet CYB]I, oHO
oymeT chOpMUPOBAHO «MeXaHMYeCcKu», T. K. CYB]l He 3HaeT HU CYyTU 3TUX OrpaHUUEHUIT,
HU CITelPUKY ITpeaMeTHOM 061acT.

B xauecTBe mpuMepa NpuBeeM OrpaHUYEeHNS, HaJlaraeMble Ha aTpuOyThl term u mark us
TabauIpl «YcrneBaeMocTb». CeMeCcTp MOKET MMETDb TOJIBKO ABa 3HaueHus: 1 u 2. OTMeTKa
(akTrIecKky MOKET MMEThb TOJbKO TPV 3HAUeHMs: 3, 4 vuin 5.

CREATE TABLE progress

C ...
term numeric( 1 ) CHECK ( term = 1 OR term = 2 ),
mark numeric( 1 ) CHECK ( mark >= 3 AND mark <= 5 ),

)N

B maHHOM cy4yae MOKHO M He JaBaTh 3TUM OrpaHMUYeHMsSIM KaKue-a160 crenuduieckie
MMeHa, TTOCKOJIbKY CYTh 3TUX OrpaHMYeHMii oueBuaHa. Tem He MeHee, ITOCKOJIbKY MMeHa
OTPaHMYEHMI VCTIOIb3YIOTCS B TE€X COOOIIEHMSIX, KOTOpbIe BRIBOAUT CYB]I Ipy MOMbITKE
HapylleH!s OTpaHUYeHMi1, BCe ke MOXXHO TIPUAYMAaTh [IJIs1 HUX OCMbICJIeHHbIe MMeHa, KO-
TOpbIe 06Jieryat MOHMMAaHMe IIPUUMH ITOSIBACHNST COOOIEeHMI1 00 OIIMOKaX.

B kauecTBe npumepa rnpmuBeaeM OrpaHMuYeHre Ha JOITyCTMMbIe 3HAYEHMA anMGYTa mark,
a 0¢)0pMI/IM €ro KaK OrpaHmM4eHne ypoBHs Ta6J'[I/H_H:IZ

CREATE TABLE progress
(

mark numeric( 1 ),
CONSTRAINT valid_mark CHECK ( mark >= 3 AND mark <= 5 ),

)N

CrenyomuM BUAOM OTpaHMYEHMIT, KOTOPBI MbI paccMOTpuM, 6yaer orpannueHue NOT
NULL. OHO 03Hayaer, yTO B CTOJMOIE TAabAUIIbI, HA KOTOPBIN HAJIOXKEHO 3TO OrpaHNUYEHMeE,
IOKHBI 006513aTEIbHO IIPUCYTCTBOBATH KaKMe-11b0 onpeieneHHble 3HaueHus. [Ipu paspa-
60TKe 6a3 TaHHBIX, ICXO/S 13 JIOTMKM KOHKPETHO IpeAMeTHO 06/1aCTH, 3a4acTyio Tpeby-
eTCsI MCIOIb30BaTh 3TO orpaHmyenye. Kak cka3zaHo B JOKyMeHTaIuy, OHO GYHKLIMOHAb-
HO 5KBMBaJIeHTHO orpaHnueHnto CHECK ( column_name IS NOT NULL) , Ho B PostgreSQL
cospanue siHoro orpaHmuennst NOT NULL saBnsieTcst 6omee 3¢ deKTUBHBIM ITOAXOL0M.
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Emie ogviH BUA OrpaHMYeHMiT — 3TO orpaHmnyeHne YHUKaabHOCTH UNIQUE. Takoe orpa-
HUUYEeHMe, HAJIO)KeHHOe Ha KOHKPEeTHbBIN cTon6ell, 03HavaeT, YTO Bce 3HAUeHMsI, coflepka-
Iyecss B 9TOM CTOJIOIE B PasJIMYHBIX CTPOKAX TabGIMIIbI, TOJKHBI ObITh YHUKAIbHBIMM,
T. €. He JOJ/DKHBI TOBTOPAThCS. OTpaHMYeHMe YHUKAIbHOCTU MOXET BKIIOYATh B cebst U
HECKOJIBKO CTOJIGIOB. B 5TOM CyTyyae YHUKAIbHOI JOKHA OBITH ke KOMOMHAIMS UX 3HA-
YeHUIA.

Korpa B orpaHMyeHye YHMKaJIbHOCTY BKTIOUAETCSI TOJIbKO OVH CTOJIOEIl, TO MOKHO 3a7aTh
OTrpaHMYEeHNEe HEITOCPEICTBEHHO B OIpenesieHnu cronba. Hampumep, ast Tabauisl «CTy-
IEeHTBI» OBIJIO OBl JIOTMYHO ITOTPEOOBATD, UYTOOBI YHUKAIbHBIMM ObLIM 3HAUEHMS CTOIOIIA
record_book:

CREATE TABLE students
( record_book numeric( 5 ) UNIQUE,

)N

9TOo OorpaHnyYeHue MO>XHO 6bLIO GBI 3aMMCATh U TakK, IaB €My OCMBbICJIEHHOE MM X

CREATE TABLE students
( record_book numeric( 5 ),

CONSTRAINT unique_record_book UNIQUE ( record_book ),

)N

Onsatb obpatuMces K Tabnuile «CTyIeHTbI» U ITOKaXKeM, KaK MOKHO CO3IaTh OrpaHUYeHle
YHUKAJIbHOCTHU, BKIIOUAOIee 60jee OGHOTO CTONOIA. B 9T0ii Tabnuiie MepBUYHBIM KITIO-
yoM SIBJISIETCSI cTonnben record_book, HO OUeBUIHO, UTO KOMOVHAIIMS 3HAUYEHUIA CEpUM U
HOMepa JOKYMEHTa, YIOCTOBEPSIIOIET0 TMYHOCTD, IBSIETCS YHUKAIbHO. [I09TOMY MOK-
HO MOAUMUIIMPOBATh ONpefe/ieH e TabauIIlbl TaKUM 00pasoM:

CREATE TABLE students
(

doc_ser numeric( 4 ),

doc_num numeric( 6 ),

CONSTRAINT unique_passport UNIQUE ( doc_ser, doc_num ),
);

Ipu mo6aBIeHUYM OTPaHMUEHMS] YHUKATbHOCTY aBTOMATUUYECKM CO3TaeTCsT MHIEKC Ha OC-
HOBe B-mepeBa 1151 TOAAEPSKKY 3TOTO OTPaHMUYEHMSI.
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[Tepexonum K mepBUYHBIM Ka0uaM. Kak MbI y>ke TOBOPWIN PaHee, STOT KIIKOY SIBJISIETCS
YHUKAJIbHBIM MAEHTU(HUKATOPOM CTPOK B Tabnmuile. Kiod MoskeT ObITh KaK IMPOCTBIM, T. €.
BKJTIOUATD TOJTBKO OJTMH aTPUOYT, TaK ¥ COCTABHBIM, T. €. BKIIIOUATh 60JIee OHOTO aTpubyTa.
[Tpu 3TOM B OT/INYME OT YHUKAIBHOTO KJII0Ua, OTIpefle/isieMOro C MOMOIIbI0 OTPaHUYEHUS
UNIQUE, aTpubyThl, BXOASIINE B COCTAB IIEPBUUHOrO K/II0UYa, HE MOTYT MMETb 3HaueHUit
NULL. TakumMm o6pa3om, onpeaeieHe NEPBUYHOTO KII0Ua SKBUBAJIEHTHO OIpPEAeIeHUI0
YHUKAJIBHOTO KJItoua, nornoinHeHHoro orpanmnueHueM NOT NULL. OgHako He cTOUT B pe-
aJabHOI paboTe 3aMeHSITh IePBUYHBIN K/II0u KomOuHaiuei orpanmuennit UNIQUE u NOT
NULL, rmocKkombKy Teopust 6a3 JaHHbBIX TpeOyeT HaMuuMs B KaXKI0¥ Tabnuile MMEeHHO mep-
BUYHOTO KJTKOYa.

ITepBUYHBI KITIOU SIBJISIETCS YaCThI0 METAJaHHbIX, €T0 Ha/IM4Me TI03BOISIeT APYTUM Tabmu-
I1aM MCITOJIb30BATh €r0 B KAUeCTBe YHUKATbHOTO MAEHTU(UKATOPA CTPOK B TaHHOI Ta0-
Juie. DTO yI0O6HO, HAIpUMep, MPK CO3TAHUM BHEITHUX KITI0Uei, pedb 0 KOTOPBIX MOMIeT
HIoKe. IlepeuncieHHBIMM CBOJCTBAMM 00/1ajaeT TaKKe Y YHUKATbHBIN KITIOY.

Ecu mepBUYHBIN KITIOY COCTOUT U3 OTHOTO aTpMOyTa, TO MOKHO YKa3aTh €ro Hermocpem-
CTBEHHO B OIpeleJIeHUY 3TOro aTpubyTa:

CREATE TABLE students
( record_book numeric( 5 ) PRIMARY KEY,

)5
A MOXHO CaesiaTb 3TO M B BUe OTAE/JIbHOI'O OrpaHMYeHU:

CREATE TABLE students
( record_book numeric( 5 ),

PRIMARY KEY ( record_book )
);

B ciryyae co3maHMsT COCTaBHOTO MEPBUYHOTO KITIOYA MMEHA CTOIOIIOB, BXOISIINX B €T0 CO-
CTaB, epeuncystoTcs B BeipaxkeHun PRIMARY KEY uepes 3amnsTyro:

PRIMARY KEY ( uma-cTon6ual, uma-cronbua2, ...)

IMpu gob6aBjaeHUM MEPBUUHOrO KI0Ua aBTOMATUMUYECKM CO3JaeTCsl MHIEKC Ha OCHOBe B-
Iepesa IJIsl MOAIePsKKY 3TOrO OTpaHUYeHMUS.

B Tabauiie MmoxeTt 6bITh J060€e uncio orpanmyennit UNIQUE, momo/mHeHHbIX orpaHuye-
HyeM NOT NULL, HO mepBUYHBIN K/TI0U MOKET ObITh TOJIBKO OauH. PostgreSQL momyckaeT
M OTCYTCTBME TTIEPBUYHOIO KJII0Ya, XOTSI CTPOTast TEOPUS PEISIIIMOHHBIX 6a3 JaHHBIX He pe-
KOMEHAYeT TaK OCTYIaTh.
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3aBepuriaeM Hall 0630p pa3IMYHBIX BUIOB OIPaHMUYEHMI PACCMOTPEHMEeM TaKoTro BasKHO-
ro MOHSTHS, Kak BHenrHui K4 (foreign key). BHelrHMe KIioun SIBJISIIOTCS CPeICTBOM
MoJiep>kaHusl Tak Ha3blBaeMoil CChIIIOUHOI HmenocTHOocTH (referential integrity) mexxny
CBSI3aHHBIMM TabauiaMu. HamoMHuM, 4TO 3TO O3HAUAeT, Ha npuMepe Ta6maui «CTymeH-
TeI» (students) u «YcmeBaeMoCTb» (progress). B mepBoil U3 HUX comepsKaTcs JaHHbIE
0 CTy[leHTax, a BO BTOpOJi — cBeleHMsI 06 ux ycreBaemocTn. [lockonbKy B mmpoliecce o6y-
YeHMsI CTyOeHTHI COAI0T LeJIblii PsIL 3a4eTOB U 9K3aMeHOB, TO B Tabiuiie «YcIeBaeMOoCTb»
IUTSI K&KAOTO CTYIEHTa MOXET MPUCYTCTBOBATh HECKOIBKO CTPOK. JIjist GONBUIMHCTBA U3
HUX 3TO TaK U OymeT, XOTs, B IPUHIIMIIE, BO3MOXHA CUTYaI[MsI, KOTAA JIIsl KAKOTO-TO CTY-
IeHTa B Tabmuie «YCIeBaeMOCTb» He OKaskeTCsl HY OJHOM CTPOKM (€Ciy, OH, HallpUMep,
HaXOAWUTCS B aKaleMUYeCKOM OTITYCKe).

KoneuHo, momkHa OBITh BO3MOKHOCTD OIpPENeINTh, KAKOMY CTYyHeHTY MPUHAAJIEXAT Te
VIV VHBbIE OLIEHKM, T. €. KaKyie CTPOKM B Tab/uile «YCIeBaeMOCTb» C KAKMMU CTPOKAMU
B Tabnuiie «CTyneHThbI» CBSI3aHbl. [IJis pelieHusI 3T 3a1aun He TpebyeTcs: B KaskI0ii CTPO-
Ke TabnIIbl « YCIIeBaeMOCTb» TIOBTOPSITH BCE CBEJIEHMUSI O CTYIEHTe : HOMep 3aUeTHOI KHVIK-
KM, GaMWINIO, UMSI M OTYECTBO, JaHHbIe JOKYMEHTA, YIO0CTOBEPSIOILero IMYHOCTb. JlocTa-
TOYHO BKJTIOYMTH B COCTaB KaXKI O CTPOKM TabGAUIIBI «YCIIeBAEMOCTh» JIMIIb YHUKAIbHBIN
UaeHTUGUKATOP CTPOKM U3 Tabnuiibl «CTyoeHThI». B Hamem ciydae aTo 6GymeT HOMep 3a-
YeTHOI KHIKKM — record_book. [laHHbI aTpUOYT U 6yIeT SIBISITCS BHEITHUM KIIOUOM
TabMUIBI «YCIIeBaeMOCTh». TakKuM 06pa3oM, TOMYYUB CTPOKY M3 Tabmuibl «CTYIEeHTbI»,
MOKHO OyIeT HailTy Bce COOTBETCTBYIOIIME eii CTPOKM B TabuIle «YCIIeBaeMOoCThb», COTIO-
CTaBUB 3HaueHMs aTpubytoB record_book B cTpokax o6eux Tabmuil. B pesynbraTe MbI
CMO3KeM IIOTYYMUTD BCE CTPOKM TabGMULIbI «YCIIeBa€MOCTb», CBSI3aHHbIEe C KOHKPETHOI! CTpo-
KOt U3 TabmuIIbl «CTYIEHTbI» M0 BHELTHEMY KITIOUY.

Tabnuia «YcrieBaeMocTb» OymeT ccbutaromerics (referencing), a Tabnuua «CTymeHTbI» —
cceutouHoi (referenced). O6paTuTe BHMMaHMeE, YTO BHENTHUIT KJTIOU CChbUTAIOIIECS Ta6-
JIUIBI CCBUIAETCS] HA TIePBUYHBIN KITIOU CCHUIOYHON TabGMUIIbI. JI0MyCKaeTCsl CChIIKA U Ha
YHUKAJIbHBIV KJII0Y, He SIBJISIOINIICS TIepBUYHBIM. B JaHHOM KOHTEKCTe AJ151 OIMCaHUS OT-
HOIIEHNI MeX Ty TabauIlaMy MOXKHO CKa3aTh, UTO Tabiauiia student s SB/seTcs IIaBHOIA,
a Tabnuia progress — MOTUYMHEHHO.

Co31aTh BHELIHMI K/II0Y MOKHO B hopMaTe OrpaHMYeHMs YPOBHS aTpuGyTa Caeayomym
0bpasom:

CREATE TABLE progress
( record_book numeric( 5 ) REFERENCES students ( record_book ),

)5
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ITpenyioskenne REFERENCES cospaeT orpaHnyeHue CCbIJIOYHONM 1IETOCTHOCTU U YKa3bIBa-
eT B KaueCTBe CCbUIOYHOTO K/Ioua aTpubyT record_book. 3To 03HAUaeT, 4YTO B TAOAUILY
«YcIieBaeMOCTb» HejTb3s BBECTU CTPOKY, 3HaueHue aTpuoyra record_book KOTOpoit OT-
CyTCTBYeT B Tabmuile «CTymeHTbI». [OBOPST MTPOCTBIM SI3bIKOM, HEJIb3SI BBECTU 3aIMCh 06
OIIeHKe TOTO CTYyAeHTa, MHGOPMALMSI 0 KOTOPOM ellle He BBeJeHa B Tabauiry «CTyIeHTbI».

TToCKOMIbKY BHENTHMII KJIIOU B HAIlleM MPUMeEpPE CChIIAeTCsT Ha MePBUYHBIN K/II0YU, MOXKHO
MCITONTb30BATh COKPAIeHHYIO (hOpMY 3aImVICH 9TOTO OTpaHMUYeHMs, He YKa3bIBasl CIIMCOK aT-
pUOYTOB:

CREATE TABLE progress
( record_book numeric( 5 ) REFERENCES students,

)5
MO3KHO OTpefenTb BHEITHUIA KITIOU M B ()OpMe OrpaHMUYEHMST YPOBHS TaOIULIbI:

CREATE TABLE progress
( record_book numeric( 5 ),

FOREIGN KEY ( record_book )
REFERENCES students ( record_book )
);

KOHe‘lHO, Yncio anI/I6YTOB Y UX TUIIbI JAaHHBIX BO BHEIIIHEM KJII0Ue CChIIAIOIIENCs TabIm-
IObI 1 B IIEPBMYHOM K/IIOUE CCBhIJIOYHOI1 Ta6IH/ILUJI JOJIDKHBI OBITh COIIACOBAHBI.

OrpaHnyeHMIO BHEIIHETO KIoua MOKHO IPUCBOUTh HAaMMeHOBaHMe, Kak U J1I060My IOpy-
rOMY OrpaHMYeHMIO, C TOMOIIBIO KiItoueBoro ciioBa CONSTRAINT.

Tpu HamMuuy CBsI3eit MeXIy TabMMUIIaMy, OPTaHV30BaHHbIX C MMOMOIIBI0 BHELTHUX KITIO-
yeit, He06X0IMMO TIPUAEPKUBATHCS OMPeNeeHHOM TTOUTUKY TIPU BBITIOJTHEHUM OTlepa-
1M1 yaameHus ¥ OOHOBJIEHUS CTPOK B CChIOUHBIX TAOMUIIAX — TeX, HAa KOTOPbIE CChIIAIOTCS
Iopyryue Tabnuibl. B HaleM puMepe CUTyauysi IPUHSITUS <ITIOTUTUYECKOTO» PellIeHNs] BO3-
HUKaeT IIPU yoaJeHUM CTPOK U3 Ta6nuIibl «CTYLeHThI».

KoneuHo, eciu 6b1 6BIJIO MPUHSITO PelIeHMe XPAaHUTDh BCIO MCTOPUIO YCIIEBAEMOCTU CTY-
IeHTOB, B TOM YMC/Ie M OTYMCJIEHHBIX, TOTa CTPOKM U3 Tabnuiibl students Boobie He
yoanasuch O0bl. Ho, yIipolas peasbHYIO CUTYallMI0, Mbl PELIMIM MCTOPUIO HE XPaHUTh.
Torma BO3HMKAET 3aKOHOMEPHBII BOIIPOC: UTO JelaTh CO CTPOKaMM B Tabiuile «YcIeBa-
€MOCTb» (PrOgress), KOTOpbIe CChUIAOTCS Ha YAAISIEMYIO CTPOKY B Tabnuiie «CTymeHTbI»
(students)?
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B03MOXXHBI HECKOJIBKO BapMaHTOB.

1. YnaneHue CBSI3aHHbBIX CTPOK U3 Ta6JII/II_[bI <<VC1'[eBaEMOCTb», YTO O3Ha4vaeT, 4TO IIpn

102

OTYMCJIEHUY CTy[eHTa OyIeT yOalsITbCS BCSI MCTOPUS €ro YCIIeX0B B yuebe. JTa ore-
paiusi Ha3bIBAeTCS KacKaJHbIM yaajJeHueM, U [IJIsI ee peaju3aliuy B oIpeesieHue
BHeIIIHero Kiaoua 1o6asisaioTcs kiaouesbie cioBa ON DELETE CASCADE.

Hampumep:

CREATE TABLE progress
( record_book numeric( 5 ),

FOREIGN KEY ( record_book )
REFERENCES students ( record_book )
ON DELETE CASCADE

)5

. 3ampert ymasieHusI CTPOKYU U3 Tabmuilbl «CTyIeHTbI», €CJIN B Tab/MIIE «YCIIEBAEMOCTb»

€CTb XOTsI ObI O[THA CTPOKA, CChUIAIOIIASICS Ha YAAISIEMYIO CTPOKY B Tabnuie «CTy-
IeHTbl». [IJ1sg peanusanyy Takoy NOAUTUKM B OIpeJesieHye BHEeNIHero Kiw4a JI0-
6asstioTcs KimoueBble cioBa ON DELETE RESTRICT mam ON DELETE NO ACTION.
Ecnu B onpenienieHMy BHEIIHero Kio4a He MPeJMCaHO KOHKPEeTHOe AeJiCTBUe, TO
1o ymonuanuio ucrionbsyercss NO ACTION.

O6a 5Tu BapMuaHTa O3HAYAIOT, UTO €CJIM B CChUIAIONIENCS TabauIe, T. e. «YcreBae-
MOCTb», €CTbh CTPOKM, CChIIAIONINECS] Ha YIAIsieMyI0 CTPOKY B Tabnuile «CTyIeHTbI»,
TO omepaiius yoaneHus 6yaet oTMeHeHa, 1 6yIeT BbIBe[IeHO cO00IeHye 00 OLmoKe.
OTmune MeKAY STUMU IBYMS BApMaHTaMM JIUILb B TOM, UTO IIPY MCIIonab30BaHum NO
ACTION MOKHO OT/JIOKUTb ITPOBEPKY BBITTOTHEHMS OTPaHMYEHMS Ha 6ojee O3 aHMIA
CTPOK B paMKax TpaH3akuyy, a B ciydae RESTRICT npoBepKa BbIIOIHSIETCS HEMEI -
JIEHHO.

IMosToMy eciiu 6bI BHEITHMIA KJIFOU OIPeIeIWIN TaKUM 06pasoM:

CREATE TABLE progress
( record_book numeric( 5 ),

FOREIGN KEY ( record_book )
REFERENCES students ( record_book )
ON DELETE RESTRICT

)N
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WJIN TaKNUM:

CREATE TABLE progress
( record_book numeric( 5 ),

FOREIGN KEY ( record_book )
REFERENCES students ( record_book )

)H

TO IIPM TIOMbITKE YOAJIeHUsT CTPOKM U3 Tabmuilbl «CTyIeHTbI» M HATMUMUK B TabIuLIe
«YCI1eBaeMoOCThb» CTPOK, CBSI3AHHBIX C Heii, orepauys yaaaeHns Obiia 661 OTMeHeHa
C BBIBOZOM co001IeHms 06 ommoxke.

. IlpucBauBaHue aTpMOyTaM BHEIIHEro K/II0Ya B CTPOKax TabGIMIlbI «YCIIEBA€MOCThb»
s3HaueHus NULL. [l peanusanyy 3TOro MoAxona Heo6XoayMo, YTo6bl Ha aTpuby-
ThI BHEIIIHETO K/Tl0Ya He 6b110 HasoxkeHo orpanmyeHme NOT NULL.

OdopmiisgeTcst 3TOT BApMaHT TaK:

CREATE TABLE progress
( record_book numeric( 5 ),

FOREIGN KEY ( record_book )
REFERENCES students ( record_book )
ON DELETE SET NULL

)5

. IlpucBamBanMe aTpmubyTaM BHEIIHEro K/IH04Ya B CTPOKax TAGIMIIbI «YCIIeBaeMOCThb»
3HaueHus mo ymomyauuio (DEFAULT), ecyin OHO, KOHEUHO, OBIJIO MPEANMCaHO TIpK
CO3JaHMU TaOIMUIIBI.

OdopmiseTcst 3TOT BapuaHT Tak (3HaueHue Bo ¢pase DEFAULT B3SITO IpOM3BOIIb-
HBIM 06pa3oM):

CREATE TABLE progress
( record_book numeric( 5 ) DEFAULT 12345,

FOREIGN KEY ( record_book )
REFERENCES students ( record_book )
ON DELETE SET DEFAULT

)s;

BaskHO yUMTHIBATh, UTO €C/IM B CCHIIOUHOI TAaO/IMIIE HET CTPOKM C TEM K€ 3HaUeHMeM
KJII0UeBOro aTpubyTa, KoTopoe 6b110 mpeanucaHo Bo ¢ppase DEFAULT npu cosmaHun
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CChUTAONIENiCS TabMnIlbl, TO 6yIeT MMEeTh MeCTO HapyIlleHye OTPaHMYEHMS] CChIIOY-
HOJ1 1IeJIOCTHOCTM U OTepalyst yaajaeHus: He GyIeT BbIIIOTHEHA.

ITpu BeinmonHeHMu onepanyiy UPDATE 1Coib3yOTCS 9T K€ BapUaHThI IMTOAX0A0B I10
OTHOLIEHMIO K 06ecIieueHnI0 CChbIJIOUHOI 1[eIOCTHOCTM. AHAIOTOM KacKaJHOTO yaa-
JIeHUS SBJISIETCS KackagHoe 0OHOBJIeHNeE:

CREATE TABLE progress
( record_book numeric( 5 ),

FOREIGN KEY ( record_book )
REFERENCES students ( record_book )
ON UPDATE CASCADE
)5

B ciydae kackagHOTO OGHOBJIEHMS] M3MeHEeHHbIe 3HAUEeHMS CChUIOUHBIX aTpUOYTOB
KOMMPYIOTCS B CChIIAIOIIMECS] CTPOKM CChIIAIOIIICS TAGMUIIBI, T. €. HOBOE 3HAUeHNe
arpubyra record_book u3s cTpoku Tabmuiisl «CTyoeHTbI» 6yIeT CKOITMPOBAHO BO BCe
CTPOKM TabMULIBI «YCIIeBAEMOCTb», CChIIAIONIMECS] HA OOHOBJIEHHYIO CTPOKY.

IMocite pacCMOTPeEHMSI BCEX BUIOB OTPAHMUYEHMII 11€JIOCTHOCTY, KOTOPbIe MOKHO YKa3aThb
IJ1sT 6a3bl JAHHBIX, Mbl MOXKEM ITPUBECTY OKOHYATEIbHbIE onpeneneHus Tadbmuil «CTygeH-
ThI» U «YCIIeBaeMOCTb». OKOHYATE/IbHbIMM OHU SIBJISIIOTCS JIMIIb B TOM CMBbIC/IE, UTO MMEH-
HO UX HY>KHO OpaThb 3a OCHOBY ITPU BBITIOJTHEHUM 3aIaHUI, TPUBEIEHHbBIX B KOHIIE IJIaBbI.
OTu onpeeneHs HY B KOEM CJTydae He SBIISIOTCS MIeaabHbIMM, STAIOHHBIMMA. BITIOTHSIS
3aJaHusI, Bbl 9TO YBUIUTE CAMIU.

Ipexkme yeM co3maBaTh TAOIMUIIbI, CO3TaliTe 6a3y JaHHbBIX edu:

createdb -U postgres edu

IToaxmounTech K Het:

psql -d edu -U postgres

Cospaiite obe TabanIbl:

CREATE TABLE students
( record_book numeric( 5 ) NOT NULL,
name text NOT NULL,
doc_ser numeric( 4 ),
doc_num numeric( 6 ),
PRIMARY KEY ( record_book )

)5
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CREATE TABLE progress
( record_book numeric( 5 ) NOT NULL,
subject text NOT NULL,
acad_year text NOT NULL,
term numeric( 1 ) NOT NULL CHECK ( term = 1 OR term = 2 ),
mark numeric( 1 ) NOT NULL CHECK ( mark >= 3 AND mark <= 5 )
DEFAULT 5,
FOREIGN KEY ( record_book )
REFERENCES students ( record_book )
ON DELETE CASCADE
ON UPDATE CASCADE

)5

5.2. CospaHue u ypaneHue tabnuy,

Hacraso BpeMst T03HaKOMUTH BaC C OCTAaBIIMMMCS TabauilaMy 6a3bl JaHHBIX «ABKamnepe-
BO3KM». PeKOMeHIyeM BaM, MpeXkae 4eM MPUCTYIaTh K JajabHeiinieii paboTe, OCBEKUTh
B ITaMSITY OMMCaHMe 3TOi IpeaMeTHO 06/1acTy, IpUBeIeHHoe B IiaBe 1.

TToCKONBKY B I71aBe 3 BbI Y3Ke CO3AaBaIM TabauIIbI ¢ moMonbio KomaHasl CREATE TABLE,
TO MBI M36€peM TaKyl0 CTPATErMIO: MbI ITPEACTaBMM BaM KOMAaH/IbI i1 CO3TaHMSI OCTaB-
IIMXCST TaGJINI, HO BBITIONIHSTh 3T KOMaHIbI y3Ke He TpebGyeTcs, JOCTATOUHO 6YIeT TOIbKO
MIPOCMaTPUBATh OMMCAHMS TAOINIL C TOMOIbI0 KOMaH B! \d yTUIUTEL psql.

B m1aBe 3 MbI cHavaJia IIpeACTaBIIsUIM OMMCaHMe KaskIoi co3maBaeMoyi TabMUIlbl: Ha3Ha-
YeHMS ¥ MUMeHa CTOJIOLOB, UX TUITBI JAHHBIX ¥ OrpaHUYEeHMs], KOTOPBIM KasKIblii CTOIOeL]
IIOJDKEeH YIOBJIETBOPSTh. A yKe TOcC/e 3TOr0 Mbl Mepexoawin HerocpeacTBeHHO K SQL-
KOMaHze cosmaHus Tabnuibl B 6ase maHHbix — CREATE TABLE. Ho B 3T0i#1 I1aBe Mbl, BO
n306ekaHMe MMOBTOPOB, Cpa3y Oymem mokasbiBaTh Komauasl CREATE TABLE, gomomHsis ux
MTOAPOOHBIMIM KOMMEHTAPUSIMMA.

Eciu BBI elie He 3aITyCTUIN YTUIIUTY Psql, TO 3aITyCTUTE ee U IMTOAK/ITIOUMUTECD K 6a3e JaHHbIX
demo ¢ yyeTHOI1 3anMchlo nosb3oBaTtens: CYB]] ¢ umeHeM postgres:

psql -d demo -U postgres
BriGepuTe B KauecTBe TeKyIlei cxeMbl cxeMmy bookings:

SET search_path TO bookings;
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Eciu BBI y3ke 6bUIM TIOOKITIOUEHBI K APYTOil 6a3e JaHHBIX, TO MOXKeTe, He BbIXOIS U3 YTU-
JIATHI Psql, TPOCTO MOAKIIOUMUTHCS K HYKHOJM BaM 6a3e JAaHHBIX C MOMOIIbI0 KOMAaHIbI
\connect. HamoMHuM, 4YTO KOMaH/Ibl, UM€HA KOTOPhIX HAUMHAIOTCSI C CUMBOJIA «\», SIB-
nsrotcest He SQL-KoMaHaamu, a KoMaHmamu yTynTbl psql. KoHeuHo, 3a 3TMMM KOPOTKUMM
KoMaHJamu, Hanpumep \d, MOTYT CKPbIBAThCS CA0KHbIE SQL-3amrpocs! K CUCTEMHBIM Tab-
JuiamM 6asbl JaHHBIX. [IpocTo yTmwmTa psql 136aBiseT MoJIb30BaTesI OT HEOOXOAMMOCTY
BBOIMUTDb 3TU CJIOKHBIE 3ampochl. [IJis MOAKIIOUeHMs K 6a3e gaHHbIX demo usHyTpu psql
chernanre Tak:

\connect demo
CyluecTByeT M COKpalleHHbIV BADMAHT 3TOM KOMaHZbI:
\c demo

IMpu cosmaHuy TaGIUIL HEOOXOAMMO YUUTBHIBATD CBSI3U MEXKIY HUMU. [To3TOMY CHavaia
JOJDKHBI CO3aBaThCS CChIIOYHbIE TaOIMIIbI, a [IOTOM — Cchblialoniyecs:. KoHeuHo, BO3MOXK-
Ha cuTyalus, Korma obpasyercs mepapxust Tabmuil. Tabnuiia, HAXOASIIAsICS B cepenyHe
TaKOi1 Mepapxyu, BbITIOJHSIET 00e POJII: CChIIAIONIENCS 1 CChIIIOUHO TabmuIlbl. Torma HyK-
HO IMPOABUTATHCS «BHM3» OT BePIIMHbBI MepapXuu, e HaXOAuUTCs Tabauiia, He MMeIoIas
BHEIIHUX K/TI0Uei.

Ecu B 6a3e JaHHBIX HET IMKIMYECKNUX CCbUTOK TaGIMII APYT Ha APYTa, TO BCEra CYIIeCTBY-
eT Tabmua (MM TabInITeI), KOTOPast He CChUTAeTCS HY Ha Kakue Apyrue Tabmuiel. C Hee U
HY>KHO HaUYMHATh cO37aHue 6a3bl JaHHBIX. [lepeq co3maHueM ouepemsHoi TabIuIIbl, UMe-
IOlel BHEITHME KITIOUM, Y3Ke TOJIKHBI CYIIeCTBOBATh BCE CChIIOUHbBIE TAOIMIIbI [IJIST Hee.

[Ipy HaMMUUM UKINYECKUX CCBUIOK TabMMIL OPYT Ha Apyra MPUIETCS BOCIOTb30BATHCS
komaHzovi ALTER TABLE, o KoTopoit peub IOMIET B CJIefyloleM pa3sziesie 3TO [JIaBbl.

IMockonbKy aBe mepBbie Tabauibl — «CamosneTsl» (aircrafts) u «Mecta» (seats) — MbI
y>Ke M3YUYMJIM B IVIaBe 3, TO IepeiizeM K Tabmuiie «A3pornoptsel» (airports). OHa He nme-
eT BHEIIHUX KJTI0Yeii.

B 21011 Tabnuile B KauecTBe KOMa a3poIlopTa CIYKaT TpeXOyKBeHHbIe 0603HaAYeHNS, YTBEP-
SKIEeHHbIe CITelabHOM opranusanyeii. [Ipy 3TOM MCHOIb3YIOTCS TOMBbKO GYKBBI JTaTUH-
ckoro andasuta. Kaxkmpiii aspomopT MMeeT Takke U IMOMHOe Ha3BaHue. OHO He Bcerga
COBMAAAET C HA3BaHMEM T'OPOAA, B KOTOPOM a3pOIOpT HaXomuTcs. st ropoda He Ipeay-
CMOTPEHO OTAENbHOM CYIHOCTH, ITI03TOMY TabauIIbl TOpoaoB HeT. OmHaKO Ha3BaHMe ro-
poa MPUCYTCTBYeT B BuAe aTpubyTta city. HasHaueHMe OCTalbHBIX aTPUOYTOB SICHO U3
KOMMEHTapueB, MpuBeIeHHbIX B SQL-KoMaHe.

KomMmeHTapuu B si3bike SQL 0603HauaiOTCS ABYMs cMMBoaamMu «faeduc». IIpu co3gaHum
TabIuUI| B cpelie YTWIUTBI psql BBOOUTH KOMMEHTAPUYM He HYKHO, HO €C/IM BbI CO3JaeTe
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TEKCTOBBIN (aiii, comepsKaliyii KOMaH bl IJIs CO3TaHMSI 06BEKTOB 6a3bl JaHHBIX, TO KOM-
MeHTapMu HY>KHO BBeCTM. DTO CIe/laeT TaKoi ¢aiia 6o1ee MOHITHBIM [IJIs1 BaC B OyIyIIEM.

CREATE TABLE airports
( airport_code char( 3 ) NOT NULL, -- Kop asponopra

airport_name text NOT NULL, -- HasBaHue asponopta

city text NOT NULL, -- Topoa

longitude float NOT NULL, -- KoopauHaTbl aspornopTa: AoOnrora
latitude float NOT NULL, -- KoopauHaTbl asponopTa: wupoTa
timezone text NOT NULL, -- Yacosoi nosic asponoprTa
PRIMARY KEY ( airport_code )

)5
IMocMoTpuUTE OMMCaHMe ITOV TaOIUIIbI:
\d airports

B komaHze \d MOXHO 6bUIO BBECTM JIUIIb TT€PBble CMMBOJIBI MMEHM TaOIUIbI U HAKATh
kinaBuiry <Tab> — psql gomomHM 661 M. TIpy 5TOM CMMBOJIOB JO/IKHO OBITH CTOJBKO,
YTOOBI OHYM OJHO3HAYHO OIpeessii MM Tabauibl. B HallleM cIydae ecTh ele Tabnuia
aircrafts, M0O3TOMY MOKHO ObLIO CHE/IaTh TaK:

\d airp

a 3aTeM HakaTb KiaaBuiry <Tab>. MoskHO ObIIO MCIIOTb30BAaTh aBTOHIOTIOTHEHME C CAMOT'0
Havasia: BBeJsI TOJbKO IMEPBYI0 6YKBY MMEHM TaOIUIIbI, T. €. «a», Cpa3y HaxkaTb <Tab> —
psql TOMOMHUT J0 «air», MOCKOJIbKY eCTh BapuaHThl aircrafts u airports. Jlasiblie Bbl MO-
KeTe m0O6aBUTH OYKBY «p» U HaskaTh <Tab>>, a MokeTe CHauaia MPOCMOTPETH BO3MOKHbIE
BapMaHThI, HAXXaB <Tab> ABaXKIbI OAPSIT.

B pe3yiibTaTe BbI IIOJIYyUUTE IIPMMEPHO TaKo BbIBOJ, HA SKpaH:

Tabnuua "bookings.airports"

Cronbey, | Tun | MoaudukaTopsl
______________ g
airport_code | character(3) | NOT NULL
airport_name | text | NOT NULL
city | text | NOT NULL
longitude | double precision | NOT NULL
latitude | double precision | NOT NULL
timezone | text | NOT NULL
NHoeKchbi:

"airports_pkey" PRIMARY KEY, btree (airport_code)
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Ccbinkn n3BHe:
TABLE "flights" CONSTRAINT "flights_arrival_airport_fkey"
FOREIGN KEY (arrival_airport)
REFERENCES airports(airport_code)
TABLE "flights" CONSTRAINT "flights_departure_airport_fkey"
FOREIGN KEY (departure_airport)
REFERENCES airports(airport_code)

B sTom BeiBOZ€ B BhipaxkeHMM bookings . airports cioBo bookings o3HavaeT uMs cxe-
MbI. Kak MbI yke TOBOPUIIM paHee, 3TO, YIIPOIIeHHO TOBOPsI, pasaen 6a3bl JaHHBIX, B KO-
TOPOM M CO3HAIOTCS TAOMUIIBI U Apyrvie O0OBbeKThl. I10 YMOTUAHUIO UCTIOIb3YeTCs cXemMa
public, Ho B 6a3e maHHBIX demo co3gaHa cxema bookings.

TToCKOIbKY MBI 3a7aBasTyi ITIEPBUYHBII KITIOY, TO AJIsSI €0 peann3aiyy 6bUT aBTOMaTUUECKN
co3maH MHAeKC. ViMs MHAeKca B HallleM ciaydae — airports_pkey. OHO 6bUIO CTeHepHU-
poBaHo siapom PostgreSQL. YkasaH Takke U TUII MHIEKca — btree, T. e. B-nepeso. [Janee
B KPYIVIBIX CKOOKAX ITPUBOAUTCS CIIMCOK KITIOUEBbIX aTpMOYTOB. B Halllem ciyyae oH coCTO-
UT U3 OIHOTO aTpubyTa — airport_code.

O6patuTe BHMMaHME, YTO B KOMaHAE CO3TAaHMUS TAOIUIIBI «A3SPOTIOPTHI» Mbl YKa3bIBaAIN
I7st aTpubyToB Longitude u Latitude tun ganHbix £loat, ompeneneHHbll B CTaHIapTe
SQL. OgHako, CorIacHO JOKyMEeHTAIMM, eyt py o0bsiBieHuy tuma £l oat mapamerp, 3a-
JaloIINii TOUHOCTD, He YKa3aH, TO 3TO OyIeT paBHOCUIbHO MCIIOIb30BaHMIO THa double
precision.

PostgreSQL nipenaraet cBoe pacmmpenme — komaHgy COMMENT, kotopasi mo3BossieT co-
31aBaTh KOMMEHTapuUy (OTIMCAHMS) K Pa3JIMUYHbIM 06beKTaM 6a3bl JAHHBIX. DTV KOMMEH-
Tapuu OYOYT TaKKe COXPaHSIThCS B 6ase maHHbIX. Hampumep, mJisi CO3maHUS OMMCAHUS
cTonbia city Tabauikl airports HYKHO cAenaTh Tak:

COMMENT ON COLUMN airports.city IS 'Topoa’;

YTo6b! YBUAETH ONMMCAHMS CTONOLIOB Tabnuibl, HY>KHO B KoMaHge \d n06aBUTb CUMBOJ
«+», HalIpuMep:

\d+ airports

Cnenytomas Tabnuiia — «Pevicei» (flights). Haznauenne ee aTpu6yTOB TOIKHO OBITH B Iie-
JIOM IMOHSTHO M3 KOMMEHTapyeB, MPUCYTCTBYIOIIMX B SQL-KomaHe.

CHayvasia IpMBeieM caMy KOMaH/Y, a 3aTeM CHeIaeM PsiJi TTOSICHEHMIA.

108



5.2. CosdaHue u yoanexue mabauu

CREATE TABLE flights

( flight_id serial NOT NULL, -- UpeHTudukaTop peiica
flight_no char( 6 ) NOT NULL, -- Homep peiica
scheduled_departure timestamptz NOT NULL, -- Bpemsa BbineTa no pacnucaHuio
scheduled_arrival timestamptz NOT NULL, -- Bpemsa npunera no pacnucaHuio
departure_airport char( 3 ) NOT NULL, -- AsponopT oTnpasneHus
arrival_airport char( 3 ) NOT NULL, -- AsponopT npubbITUs
status varchar( 20 ) NOT NULL, -- Craryc pelica
aircraft_code char( 3 ) NOT NULL, -- Koa camonera, IATA
actual_departure timestamptz, -- OakTM4yeckoe BpeMsa BbieTa
actual_arrival timestamptz, -- (QakTu4yeckoe BpeMsl nMpunera

CHECK ( scheduled_arrival > scheduled_departure ),
CHECK ( status IN ( 'On Time', 'Delayed', 'Departed’,
'Arrived', 'Scheduled', 'Cancelled' )
)
CHECK ( actual_arrival IS NULL OR
( actual_departure IS NOT NULL AND
actual_arrival IS NOT NULL AND
actual_arrival > actual_departure
)

)
PRIMARY KEY ( flight_id ),

UNIQUE ( flight_no, scheduled_departure ),
FOREIGN KEY ( aircraft_code )
REFERENCES aircrafts ( aircraft_code ),
FOREIGN KEY ( arrival_airport )
REFERENCES airports ( airport_code ),
FOREIGN KEY ( departure_airport )
REFERENCES airports ( airport_code )

)5

B Tabnuiie npegycMOTPEeHO TPY BHEIIHMX KITI04Ya, KOTOPbIE CChIIAIOTCS HA Tabmmibl «Ca-
MOJIETBI» U «A3pOIIOPTHI». B KauecTBe epBMYHOTO K/IH0Ya UCIIO/Ib3yeTCs TaK Ha3bIBaeMbIi
CYpPOTaTHBI KJIIOY, COCTOSIIINI 13 omHoro arpubyra — £light_id. O6paTute BHMMA-
HIe, UTO TUI TaHHBIX 3TOr0 aTpubyra — serial, T. e. 3HAUEHUS LI€TIOTO TUIA JIJIST TOTO
arpubyra OyIyT U3BIEKATHCS U3 TOCIEeAOBAaTeTbHOCTY. CyppOraTHbIi KIIOY — 3TO YHU-
KaJIbHBI KITIOU, HA3HaUeHMe KOTOPOro — TOIBKO MIAEHTUOUIMPOBATH CTPOKY B Tabuile.
3avacTyro [ Hero MCIOAb3YIOTCS Le0uMCIeHHble 3HaUeHs . TakoMy K04y He COOT-
BETCTBYET HMKAKOe CBOVCTBO HMKAKOM CYIIHOCTU PeaJbHOTO MMpa. DTO — abCTpaKius,
MO3BOJISIONIAS B PSIfie CTyuyaeB YIPOCTUTh OTpeseseHus: Tabull, HalmpuMep, 3a CUYeT Co-
KpalleHus Yncia aTpubyToB BO BHENTHMX K/II0YaX A0 OMHOTO. B Harei Tabmuile «Peiich»
CYppOTaTHBII K/II0Y KaK Pa3 U CIYysKUT AJISI TOTO, YTOOBI B TAOGMMUIAX, CCHUIAIOIIMXCS Ha Hee,

109



I'nasa 5. OcHo8bI s13bIKa onpedesieHus OaHHbIX

BHEIITHME KJIFOUM COCTOSIM TOJIbKO 13 atpubyra flight id.

CylllecTBYeT M eCTeCTBEHHbI YHUKAIbHbBIN K04, COCTOSINNIT 13 IBYX aTpUOYTOB: HOMED
perica (£light_no) u Bpems BpulieTa mo pacnucanuio (scheduled_departure). Oas
HEro HaM IPUIETCS CO3JaTh YHUKAJIbHBIN KITI0U, YTOOBI M30€KaTh TyOIMpOBaHMS 3HAUe-
HMI1: OUeBUIHO, UYTO B OOMH U TOT K€ MOMEHT BpeMEeH) He MOTYT BbITIOJTHSITbCS ABa (M 60-
Jiee) peiica, MMelolIe OMH U TOT )Xe HOMep.

OﬁpaTMTe BHMMaHMe, 4TO OJId anI/I6YTOB, MMenx CMbICIT ,HaTbI/BpeMeHI/I, BbI6paH TUII
JaHHBIX time stamptz, T. e. BpeMeHHass OTMeTKa C yKa3aHMeM 4acoBOro Iosca. JTO BaXx-
HO, T. K. ITepeyieTbl MOT'YT COBEPIIATbHCSA MEXOY ropogamMu, HaXO0OAIIMMMCA B pa3HbIX 4YacCo-
BbIX I10sICaX, a BpeMs BblIeTa M BpeMsd IIPpUJieTa YKa3bIBalOTCS MeCTHbIe.

[TosicHuM cMbIC Kaxkaoro u3 Tpex orpanmuenmnii CHECK. IlepBoe orpaHuuyeHue roBOpUT
0 TOM, UTO BpeMs MpujIeTa Mo pacimCcaHuio JODKHO ObITh OOJIbIlle BpeMeHM BbLIeTa I10
pacnucaHmio. DTO MPeACTaBIISIeTCSI OUeBUIHBIM, T. K. AJIUTEIbHOCT II0JIeTa BCeraa 60blie
HYJIS.

Bropoe orpannuenme CHECK 3amaeT MHOXECTBO MAOITYCTUMMBIX 3HaueHuUii atpubyra
status cinenyommnM CIIMCKOM:

— Scheduled — peijic mocTyneH aJjist 6pOHMPOBAaHMS (3TO IMIPOMUCXOIUT 32 MECSII, IO IIJIaHO-
BOJ1 JaThl BbIJIETA, & IO 9TOTO 3aIMICh O peiice He CYLIeCTBYeT B 6a3e JaHHbIX);

— On Time — pejic mocTyIeH OJjs1 perucTpauyu (3a CyTKM 0 TJIaHOBOJ IaThl BblJIeTa) U
He 3aJepXaH;

— Delayed — pejic mocTyrneH aJis peructpanym (3a CyTKM A0 IJIAHOBO JaThl BbIJIETA), HO
3aJiepkaH;

— Departed — caMoJIeT yske BbUIETE ¥ HAXOAUTCS B BO3AYXE;
— Arrived — camoJsieT Ipu6BIUT B TyHKT HA3HAUEHMUS,

— Cancelled — peiic oTMeHeH.

TpeTbe orpanmnueHne 6osee caoxkHOe. ETo MOSKHO YCIIOBHO pa3feinTh Ha JIBe YacTu, COeiy-
HeHHbIe Jiornyeckoi onepauueit «JIN». [lepBast yacTb TOBOPUT O TOM, UTO €C/IM CAMOJIET
ewe He npunemen (T. e. 3HaueHue actual _arrival He ompepeneHo), TO hakTUUeCcKoe Bpe-
Ms BbIJIETA HAac, 06pa3Ho rOBOPS, He MHTepecyeT. CaMOJIeT MOT €ellle He BbIIETETh VI Y3Ke
BbLIeTeTh. HO Jaske ecyiu OH yKe U BbUIETEN, M 3HAUeHMe aTpubyta actual departure
otamuHo oT NULL, To Bce paBHO CpaBHUTb €0 CO 3HaueHueM aTpubyra actual _arrival,
KOTOpOe I10Ka ellle He Olpene/ieH0, HeBO3MOXXHO. Peub uaeT o cpaBHEHUM BUIA > WK <.
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Bropas yacTp 3TOro orpaHMuYeHus AOJKHA TapaHTUPOBATh, UTO €CIM CaMOJET Yxe npu-
Jlemes, TO, BO-TIEPBBIX, (PaKTUUECKOEe BPEMS BbIIETA AO/KHO ObITh OTAMYHO OT NULL,
a BO-BTOPBIX, (GhaKTHUeCKOe BpeMsI MpuJIeTa JO/IKHO ObITh 60JIbIle (PaKTUUECKOTO BpeMeH
BbLIETa.

HpOCMOTpeTb OoIMcaHme Ta6J'[I/IleI B 6ase JaHHBbIX MO>XHO TaK:

\d flights

IMoCKOIBKY 10 CMX ITOP MbI AaBa/Iy ITOAPOGHbIE TTOSICHEHMS I10 KaXKI0ii Tabnuile, TO ceifuac
OTPaHMYMMCS TOJbKO YKa3aHMEM Ha Te CBeOeHMsI, KOTOPble MOTYT ObITb HEMOHSITHBIMMA.
B wactHOCTH, OO6paTuTe BHMMaHMe, 4To AJst aTpubyTta flight_id ykasaH Tun maHHbBIX
integer, a He serial, Kak ImpeAnMcaHO B KOMaH/e MIJIsT CO3AaHMs 9TO TabmuIbl. B ra-
Be 4 NP pacCMOTPEHUM TUIA JAHHBIX serial MbI TOBOPWIM, CChIIASICh HA JOKYMEHTa-
LIMIO, YTO STOT TUII SIBJISIETCS, TI0 CYTU, YIOOHOI CMHTaKCUUYECKOI 3aMeHOI, M36aBIIsIoNIei
aIMUHMUCTPaTOpPa 6a3bl JAHHBIX OT HEOOXOAMMOCTY BhITIOMHEeHMS SQL-KOMaH/I 7151 IBHOTO
Co3maHMs MOC/IeA0BATEIbHOCTY U IPUBSA3KY €€ K KOHKPEeTHOMY CTONOITY Tabauilbl. O ToM,
YTO 3HAYEHMSI JJIs1 STOTO CTOJOIA 6YAyT GOPMMUPOBATHCS C TOMOIIIBIO TOC/TIEIOBATETbHO-
CTU, TOBOPUT (pasza

DEFAULT nextval('flights_flight_id_seq'::regclass)

B sT0i1 dbpase ykazaHo u ums nocienoBaTenbHoct — flights_flight_id_seq. Ecin
BBITIOTHUTH KOMaH[y \d, TO MOKHO YBUAETH 3TY MOCTeJOBATENLHOCTD B CITMCKE OOBEKTOB
6asbl JaHHBIX.

CnMcok OTHOWEHUN
CxeMa | Nma | Tun | Bnapeney,

bookings | flights_flight_id_seq | nocnepoBaTenbHoCTb | postgres
(11 cTpok)
YT0o6b1 MOCMOTpPETH ONMcaHue nocienoBarenbHocT flights_flight_id_seq, HykHO
MCIIONb30BaTh KoMaHay \d:

\d flights_flight_id_seq
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B 6a3e maHHBIX eCTh ellle ofgHa Tabnuila, He MMeoIasi BHeITHYUX Kitoueit, — «BpoHupoBa-
Hus» (bookings). 3To HOBOIBHO MpocTas Tabnuiia. B Helt Bcero Tpu aTpubyTa.

Atpubyt «<Homep 6ponnpoBauusi» (book ref) SBiseTcst MepBUYHBIM KIIOYOM. [I0CKOJb-
KY OH IIpeACTaBJIseT cob0Ji MeCTM3HAUHYI0 KOMOMHAIIUIO JAaTUHCKUX OYKB U mudp, TO B
KavecTBe TUIIA JAaHHBIX )T Hero BbI6paH TuIl character (cokpalieHHO — char).

s arpubyTa «Iata 6poHnpoBanus» (book _date) BbibpaH TUI faHHBIX timestamptz —
BpeMEHHAasl OTMETKa C YaCOBBIM IOSICOM, T. K. GMJIETBHI MOTYT IPUOGPETATHCS B rOPOZAX,
HaXOJSIIVXCS B Pa3/IMYHBIX YaCOBBIX I10SICaX.

B r71aBe 4 MbI y3ke TOBOPUJIV O TOM, UTO B CTyYasiX, TPEOYIOUINX TOUHBIX BIUMCIEHUI, HE06-
XOIVIMO MCITO/Tb30BAaTh YMC/Ia C GUKCUPOBAHHOI TOYHOCTbIO. PaboTa C TeHEesKHbIMU CyM-
MaMM Kak pa3 U SIBJSIeTCS OOHUM M3 TaKuX cryuaeB. IToaTomy ajist aTpubyTa «IlomHas cro-
MMOCTb OpOHMpOBaHUSI» (total amount) BeIOMpAeTCs TUIT JAaHHBIX NUMEeTric, Mpu 3TOM
MacIITao, T. e. Y1cI0 HM@p cripaBa OT AeCSITUYHONM TOUKM (3aIsITON), OyAeT paBeH 2.

CREATE TABLE bookings

( book_ref char( 6 ) NOT NULL, -- Homep 6poHupoBaHuA
book_date timestamptz NOT NULL, -- JaTra 6poHupoBaHus
total_amount numeric( 10, 2 ) NOT NULL, -- MonHas cTouMMOCTb GpPOHMpPOBaHUSA

PRIMARY KEY ( book_ref )
)N

C Tabnuieii «bpornpoBanus» (bookings) mo BHeNIHEMY KITIOUY CBsI3aHa Tabnuiia «buie-
ToI» (tickets).

B KauecTBe MepBMYHOTO KJIIOUa B Hell CIykuT aTpubyt «Homep 6mneta» (ticket_no).
XOTS1 yHUKa/IbHBIE TPUHAAIIATHM3HAUYHbIE HOMEepa 6UIeTOB — YMCIOBbIe, HO B HUX MOTYT
MIPUCYTCTBOBATD JIUAUPYIOLIME HYIU, IO3TOMY UYMCIOBOI TUI SJAHHBIX 3[,€Ch HE TOAUTCS,
a IPUXOAUTCS UCIIONb30BaTh TUII character (cokpaieHHo — char).

B kauectBe ngeHTHMKaTOpa Maccaxupa GyIeT MCIIOIb30BaThCSI HOMEpP JOKYMEHTa, YI0-
CTOBEPSIOIIEro JIMYHOCTh, & HOMepa TaKuMX JTOKYMEHTOB MOTYT COMmepskaTh, Hampumep,
JIMAVPYIOIINE HY/IM, I03TOMY aTpubyT «MmeHTudukarop maccaxkupa» (passenger_id)
OyIeT He YMCIOBBIM, @ CMMBOJIBHBIM — varchar.

ATpu6yT «VIMsI maccaskupa» (passenger_name) COOEpPKUT UMST U GaMIINIO ITaccaxkupa,
3aIMCaHHbIe 3aIVIaBHBIMM JIATMHCKMMY OYKBaMM, a BOT OTUYECTBO He MCITONb3yeTcs. Ty
IaHHbBIX, KOHEYHO, text.

OueHb MHTEpECHBI aTpubyT «KOHTAaKTHbIE MaHHBIE Maccaxkupa» (contact_data). Ero
0COOEHHOCTD B TOM, UTO 3TU JAHHbIE MOT'YT MMETh HEKOTOPYIO CTPYKTYPY, HO IIPU STOM CO-
3[1aBaTh IOMOHUTEbHbIE aTPUOYTHI B Tabuile Hellesiecoo6pasHo. C TaKUMU JaHHBIMY —
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MX Ha3bIBAIOT CJIAGOCTPYKTYpUpOBaHHbBIMU — PostgreSQL xopolo ymeer paboTaTh: IJis
HUX TIPeAYCMOTPEeHbI TUIIBI jSson u jsonb. B Hamrelt Tabnuiie UCIOMb3yeTCsT TUI jsonb
¥ BOT IIOYeMY: XOTSI BBOZ, TaHHBIX TAKOTO TUIIA HECKOIbKO 3aMel,ISIeTcsl 13-3a HeoOXomu-
MOCTY BBITIOJTHEHMSI pa3bopa JaHHBIX, HO 3TOT pa360p BHIMTOIHSIETCS OAHOKPATHO, TOJbKO
TIpU BBOJIe, a TToCJIeayolnas 06paboTKa yske pa3o0paHHbIX JAHHBIX yCKopsieTcs. [IoapooHo
TUIBI jSON U j SONb pacCMOTpEHBI B I71aBe 4.

BHemnum Kki1ouom B Tabuie 6ymeT atpmoyT «Homep 6ponnpoBanus» (book ref), mo-
CKOJIBKY B paMKaX KaskIoi1 IpolleIypbl 6POHMPOBAHMS MOXKET ObITh 0(OPMIIEHO Gostee o1 -
HOro buteTa.

CREATE TABLE tickets

( ticket_no char( 13 ) NOT NULL, -- Homep 6unera
book_ref char( 6 ) NOT NULL, -- Homep 6poHupoBaHuA
passenger_id varchar( 20 ) NOT NULL, -- WUpeHTudukaTop naccaxupa
passenger_name text NOT NULL, -- Wma naccamxupa
contact_data  jsonb, -- KoHTakTHble paHHble naccaxupa

PRIMARY KEY ( ticket_no ),
FOREIGN KEY ( book_ref )
REFERENCES bookings ( book_ref )

)N

Vudbopmanus o Bcex mepenetax XpaHutcs B Tabnuiie «Ilepenersi» (ticket_flights).
IepeneT — 3TO mepeMellleHie KOHKPETHOTO Maccaxkupa U3 OFHOTrO ropoa B APYyroii Ha
KOHKPETHOM aBuapeiice. IlepeseTsl BIMCHIBAIOTCS B JIEKTPOHHbIE OUJIETHI, TIPU ITOM
B KaKIbIil 9JIEKTPOHHBIN OMIIET MOKET ObITh BIIMCAHO 60jiee OMHOTrO IepeseTa. [loaTomy
MTepBUYHBIM K/TIOUOM OymeT KoMOMHALMS IBYX aTpuOyTOB: «HoMep 6ueTa» (ticket _no)
n «pentudurarop peiica» (£Light_id).

C KaskObIM IepejieTOM CBSI3aH Kjacc OOCTY>KMBaHMsI, 3HAUEHMSI ITOTO aTpubyTa mojjieskaT
MpoBepKe ¢ moMolibio orpanmnuenmus CHECK. TouHo Takoe ke orpaHuYeHye ecTh U B Tab-
guie «Mectar» (seats), B KOTOPO K&KAOMY MECTY B CaJIOHE KOHKPETHOI'O TUIIa CaMOJIeTa
MIPMCBaNBAETCS OTIpeie/IeHHbIN KIacC 06CTysKUBAHUS.

ATtpubyT «CTOMMOCTB ITepesieTa» (amount) TpebyeT UCIIOIb30BAHMS TUIIA JAHHBIX NUMET -
ic, MOCKOMBKY, Kak MbI Y>Ke TOBOPUJIM paHee, TeHeXKHbIe CYMMBbI JTOJIKHBI 3aITMChIBATHCS
C OTpefie/IeHHOM TOUHOCThIO, @ TapaHTUPOBATh €e MOXKET TOJbKO THUIT JAHHBIX numeric.
Yueto umudp nocie 3amnsiToi IPUHMMAETCS PAaBHBIM IBYM.

O6a aTpubyTa, COCTABJISIONIMX ITEPBUYUHBII KITIOY, B CBOIO OUepelb, CAMM SIBJISTIOTCS BHEIII-
HYMM KJTIOUaMH.
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CREATE TABLE ticket_flights

( ticket_no char( 13 ) NOT NULL, -- Homep 6unera
flight_id integer NOT NULL, -- WpeHTudukaTop peiica
fare_conditions varchar( 10 ) NOT NULL, -- Knacc o6cnyxusaHusa
amount numeric( 10, 2 ) NOT NULL, -- CroumocTb nepenera

CHECK ( amount >= 0 ),
CHECK ( fare_conditions IN ( 'Economy', 'Comfort', 'Business' ) ),
PRIMARY KEY ( ticket_no, flight_id ),
FOREIGN KEY ( flight_id )
REFERENCES flights ( flight_id ),
FOREIGN KEY ( ticket_no )
REFERENCES tickets ( ticket_no )

)N

IMocneguss Tabnauia Hameli 6a3sl — 310 «I[locamounbie TanoHbl» (boarding_passes).
Bce aTpubyThl, IIpeAcTaBieHHbIe B Hel, 32 UCKITIOUeHMeM aTpubyTa «<HoMep mmocaiouHoro
TasioHa» (boarding no), BaM yske M3BECTHBI U3 IPYrUX TaGaNUI. A HOMep IOCAOUHOTO
TaJI0Ha — 9TO IIPOCTO 1IeJI0e UMC/IO, TIOPSIKOBBIN HOMEP Maccaskupa Ipy perucTpauyum 6u-
JIETOB Ha KOHKPETHBIN peiic, T0O3TOMY TUIT JAHHbBIX BbIOMpaeTcs integer.

O6paTiuTe BHMMaHMe, UYTO 9Ta TabaMIIa MMeeT CBsI3b TuIa 1:1 ¢ Tabnuiieii «ITepeneTs». ITO
0OBSICHSIETCS TEM, UTO MTACCAXKUP, KYMIUBIINI GMIET Ha KOHKPETHBIN peiic, Tpyu perucTpa-
IV TIOJIyYaeT TOJIbKO OOUH MOCaAOYHbIN TanoH. KoHeuHo, ety maccakup He SIBUJICS Ha
perucTpaimio, OH He IOSyYaeT TajaoHa. II03TOMY uMCIO CTPOK B Tabyuile «[locagouHbie
TaJOHBI» MOXET B 001IeM C/lyuyae OKa3aThCs MeHbIlle uKuciaa CTpoK B Tabnuie «[lepene-
Thi». JIOTUYHO OXKMIATh, UYTO MEPBUUHBIE KIIOUM Y ITUX ABYX TAOIUIL OYIYT OMMHAKOBbI-
MM: OHM BKIIOUaIoT aTpubyThl «HoMep 6unerta» (ticket_no) u «Mmentudukarop peiica»
(flight_id). ITockonbky Tabmuiia «IlepeeTsl» BCe JKe SIBJSETCS IJIABHOM B 3TOI CBSI3Ke
Tabaui, TO B Tabnuile «IlocagouHbie TaJOHbI» CO3AAETCS BHEIIHMI KITI0Y, CChUTAIOIIIACS
Ha Hee. A TTOCKOJIBKY TUII CBSI3UM MeKIY TabmuiamMu — 1:1, To BHEIIHUI K/TI0Y COBITAIAeT C
TIePBUYHBIM KTIOUOM.

U3BecTHO, YTO HOMEp KOHKPETHOTI'O MeCTa B CaMoJIeTe [accaskup MoayJyaeT IIpy perucrpa-
Uy 6useTa, a He Ipu ero 6pOHMPOBaHMM, IOITOMY aTpubyT «HoMep MecTa» (seat_no)
HaxoauTCs B Tabmuile «[locagouHble TaIOHbI», a He B Tabmuile «IlepeneThl».

Henb3st momycTuTh, YTOOBI HA OJHO MECTO B CajlOHe OBUIM HAIPaBJIEHbI 1B U 6ojiee mac-
CaKMPOB, IO3TOMY CO3[JaeTCsl YHUKAIbHBIN KITI0U ¢ aTpubyTamu «VgeHTndmKaTop peiica»
(flight_id) u «<Homep mecTta» (seat_no). Ellle oovH YHUKaJIbHBIN KIOU NPMU3BaH ra-
PaHTMPOBATh HECOBIAJeHMe HOMEPOB MOCALOYHbIX TAIOHOB Ha JaHHOM pelice, OH BKIIIO-
yaeT aTpubyThl «peHTudbukarop peiica» (£light_id) u «Homep rnocasouHOro TaaoHa»
(boarding_no).
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CREATE TABLE boarding_passes
( ticket_no char( 13 ) NOT NULL, -- Homep 6unera

flight_id integer NOT NULL, -- WUpeHTudmkaTop peiica
boarding_no integer NOT NULL, -- Homep nocapo4Horo TanoHa
seat_no varchar( 4 ) NOT NULL, -- Homep mecTa

PRIMARY KEY ( ticket_no, flight_id ),
UNIQUE ( flight_id, boarding_no ),
UNIQUE ( flight_id, seat_no ),
FOREIGN KEY ( ticket_no, flight_id )
REFERENCES ticket_flights ( ticket_no, flight_id )
)3

Bbl MOJKeTe, KaK M paHbllle, TIOCMOTPEeTb OIlMCaHue Ta6.TH/ILIbII

\d boarding_passes

B nporrecce co3manust TaGIMIL MEXTY HUMU 06pa30BbIBAIVICH CBSI3Y 32 CUET BHEITHMX KITIO-
yeil. DTU CBSI3Y B OMMCAHUYM TAGINUIBI MOKHO YBUAETh, 06pa3HO TOBOPS, C ABYX CTOPOH:
Tab/IMIIbI, HA KOTOPbIE CChUTAeTCS AaHHasl Tabauiia, ykasslBaloTcs BO ¢ppase «OrpaHUUeHUST
BHEITHETO K/TI0Ya», 8 TAGIUIIbI, KOTOPbIE CChUTAIOTCS Ha JAHHYIO TAOIUILY, YKa3bIBAIOTCSI BO
(pase «CchbUIKM U3BHEY.

Hamnpumep:

\d tickets

OrpaHMyeHna BHEWHero Kiw4a:
"tickets_book_ref fkey" FOREIGN KEY (book_ref)
REFERENCES bookings(book_ref)
CcblkM M3BHe:
TABLE "ticket_flights"
CONSTRAINT "ticket_flights_ticket_no_fkey"
FOREIGN KEY (ticket_no)
REFERENCES tickets(ticket_no)

Haire paccMoTpeHMe KOMaH, 1S OIlpeaeeHus JaHHbIX 6bIIO Obl HEIIOJIHBIM 06e3 TaKoii
Ba)KHO KoMaHbl, Kak DROP TABLE. ITockosbKy y Bac ecth ¢aits1 demo_small.sql, To Boc-
c031aTh TabMIIbl 6a3bl JaHHBIX GYIeT COBCEM HETPYAHO, IIO9TOMY Bbl MOKETE CMeJIO BbI-
ITOJTHSITH KOMAHIbI YIATeHs TaO/IunII.

IapajiTe cHayasIa MOIbITAEMCS YIIUTh Tabmuiy aircrafts:

DROP TABLE aircrafts;
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Kasasoch 6bI, He TOJKHO OBITh HMKAKMUX MTpo6iieM, HO B pesyabrate CYB]I BbIigaeT coob-
1eHue 06 olnoKe:

OWWMBKA: ypanuTb obbekT Tabnuua aircrafts Henb3a, Tak Kak OT HEro 3aBUCHAT
apyrve ob6beKkTbl

MOAPOBHOCTWN: orpaHuyeHme flights_aircraft_code_fkey B oTHoweHun Tabnuua
flights 3aBucut oT obbekTa Tabnuua aircrafts

orpaHuyeHne seats_aircraft_code_fkey B oTHoweHun Tabnuua seats 3aBUCUT
oT obbvekTa Tabnuua aircrafts

MOACKA3KA: [Ons ypaneHna 3aBUCUMbIX 00bekTOB mcnonb3symTe DROP ... CASCADE.

Oeno B ToM, uTo Tabnuia «Camonetsl» (aircrafts) sBaseTcss CChUIOYHOIM 1T TaGIMUIL
«Peiicel» (£lights) n «Mecta» (seats), YTO U OTPasKeHO B 3TOM COOBIIEHMN. BBITTOMTHNUB
KOMaHIy

\d flights

MbI YBUIMM BHENIHMIA KJTIOY, CChIIAIOIIMiiCS Ha Tabnuily «CamMoseThbl». B coobIineHnn co-
IEePXKUTCS TaKKe U TofcKasKa, pekoMeHayomas B komauay DROP TABLE mo6aButsh dpasy
CASCADE, 03HavamIIyi0 KackagHoe yaaaeHyue 3aBUCMMbIX 00beKTOB. [laBaiiTe Tak U cue-
JIaem:

DROP TABLE aircrafts CASCADE;

Terepb ymaneHue TaGIUIIBI MIPOIILIO YCHEIIHO, MPY 3TOM M3 Tabmuil «Peiicel» u «MecTa»
ObUTM yOaJeHbl BHEIIHME KITI0UM, CChITAIONIMeCS Ha yoaleHHyIo Tabmuity aircrafts.

BoT 310 coobiieHme:

3AMEYAHUE: ypaneHue pacnpocTpaHsieTcs Ha ewe 2 obbekTa

MNOAPOBHOCTW: ypaneHve pacnpocTpaHsAeTcs Ha OObeKT orpaHuyeHue
flights_aircraft_code_fkey B oTHoweHun Tabnuua flights

yhaneHne pacnpocTpaHseTcs Ha 0b6beKT orpaHumyvyeHume seats_aircraft_code_fkey
B OTHOWeHWW Tabnuua seats

DROP TABLE

Terepb BHEIIHMX K/TIOUEH, cChuTalONMXcs Ha Tabmuity aircrafts, B Tabnumax £lights
U seats HeT. MOXKHO TPOBEPUTH 3TO C IOMOIIbI0 KOMaHJ,

\d flights
\d seats

A 4TO eC/y BBITIOTHUTD KOMaHAOy OJid yoaJIeHUA TOJ XXe camoit Ta6HMHbI HOBTOpHO?

DROP TABLE aircrafts CASCADE;
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Huuero HenompaBuMoro He cryunTcs, mpocto CYB]I BbigacT coobIeHue 06 OnmoKe:
OWWMBKA: Tabnuua "aircrafts" He cywecTByeT

OmHako 6bIBAIOT CUTYAIlMM, KOTMIa 3apaHee M3BECTHO, UTO BO3MOKHA IOIbITKA YIaJeHNUS
HeCyILeCTBYIOLIei TabauIIbl. B TaKMUX CIy4Yasx 06bIYHO CTaparoTCs M36eKaTh HEHYKHBIX CO-
001IeHmnit 06 omMbKe OTCYTCTBYMS TaOMUIIbI. [les1aeTcsl 3TO ITyTeM J00aBaeHNSI B KOMaHIy
DROP TABLE dpa3sst IF EXISTS. Hampumep:

DROP TABLE IF EXISTS aircrafts CASCADE;

ITpu ucnonb30BaHMM 3TOV (Bpasbl B CIydae HATMUMSI MHTEPECYIONIEl HAC TabIUITbI BBITION-
HSeTCS ee yaajeHue, B (JIyuae JXKe ee OTCYTCTBMSI BBIBOOMUTCS 3aMedaHue, a He ommobka,
a Takke CO0bIIeHMe 00 YCIIeIIHOM BhITIOTHEHUY KOMaHIbl yOaleHUs TaOauLbl:

3AMEYAHUE: Tabnuua "aircrafts" He cywecTByeT, nponyckaeTcs
DROP TABLE

5.3. Moaudukauusa Tabnuy,

MomudunmupoBath TabAUIbI IPUXOAUTCS II0 PA3IUUYHBIM NpuuMHam. Hampumep, mpu
HeoOXOIMMOCTHU JOOaBUTH K KAKOMY-HMUOYIb aTpubyTy orpannuenue DEFAULT, T. e. 3Ha-
YyeHMe «I10 YMOTYaHMI0». KOHeUHO, ec/iu B TabaMIIax ellle HeT JaHHbIX, TO MX MOKHO IIPOCTO
repeco3aTh, BHECS M3MEHEeHMST B UX omnpeneneHus. Ho ecyiu TabnuIlbl comepskaT 60IbIIoe
KOJIMYECTBO CTPOK, TO Iepeco3qaTh UX He BCErAa BO3MOXKHO, B 3TOM CJlyyae Ha IMOMOIIIb
npuxoauT komaHga ALTER TABLE.

OTa KOMaHJa oueHb MHOroo6pasHa 1 jornuHa. OHa IpeaycMaTpUBaeT, HaBepHoe, Bce CH-
Tyaluy, KOTOpble MOI'YT BOSHMKHYTh B PeajbHOJi paboTre. Hampumep, MOXXeT BOSHUKHYTh
Heo6X0IMMOCTb 1OO6ABUTH HOBBIN CTONOEI B Tabauiy — KomaHnga ALTER TABLE umeer s
atoro ¢pasy ADD COLUMN. Bo3moskHa 1 o6paTHast CUTyalusl, KOTAAa HY>KHO YIaaUTh CTOJM-
6e11 13 TabIUIIBI — JJIs 9TOT0 ecTh ¢pasa DROP COLUMN. Eciyu HY>KHO 106aBUTb OTpaHu-
yeHue, To momoryT ¢passl ADD CHECK 1 ADD CONSTRAINT. Eciiu moTpe6oBasicst BHEIIHMIA
KJII0Y, TO MOKHO T0GaBUTH U €TO.

B KauecTBe 06BHEKTOB [IJIsI SKCIIEPUMEHTOB GYIeM MUCIOIb30BaTh TabaMIIbI 6a3bl JAHHBIX
«ABMarepeBo3Kn».

IpenronoxkumM, UTO HaM MOHANOOWIOCh MMeTh B 0a3e MaHHBIX CBEIEHUS O Kpeiicep-
CKOJi CKOPOCTM IIOJIeTa BCeX MOAeJieli CaMOlIeTOB, KOTOPbIe SKCILTYaTUPYIOTCS B Halllei
aBuakommanuu. CiefoBaTeabHO, HEOOXOAMMO 106aBUTD CTONGEI B Tabnuiy «CaMoneTbl»
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(aircrafts). Jagum emy uMs speed (HaBepHOe, MOXKHO IPEIJIOKUTh U 60iee IJIMHHOE
uMs — cruise_speed). Tum gaHHBIX JJIsT 3TOTO CTONOIA BhIbepeM integer, mo6GaBUM
orpannvenue NOT NULL. Hanoskum orpaHuueHNne M HA MMHMMaIbHOe 3HaueHue Kpericep-
CKOI1 CKOPOCTH, BeIpaXkeHHOe B KunoMeTpax B yac: CHECK( speed >= 300 ). B pesynbraTe
chopMupyeM TaKyi KOMaHIy IJ1s1 JOGaBIeHMs CTONMOIA:

ALTER TABLE airports
ADD COLUMN speed integer NOT NULL CHECK( speed >= 300 );

[Tpu mombITKE BBIMOMHUTD 3Ty KomaHny CYB]I BbifaeT coobiieHne 06 ommobKe:
OWMBKA: cTonbeu, "speed" copmepxuT 3HauveHusa NULL

Kak moHMMAaTh 3TO COOOIIEHMEe: KTO BUHOBAT U UTO JeaaTh? [lesio B TOM, UTO B Tabiuile
«CamoneTpl» y3ke ecTb CTpoKu. OmHAKO BO BpeMs 06aBIeHNS TeX CTPOK cTosber speed
B Tabnuie He MIPUCYTCTBOBAJ, TTIOITOMY IIpU €ro 106aBjieHuN ceifuac 3HauYeHue SAHHOTO
aTpuOyTa B 3TUX CTPOKAX OymeT OTCYyTCTBOBATh, T. €. OymeT paBHO NULL. A MbI HaJTOKUIIN
orpanmuenne NOT NULL, ciemoBaTebHO, paHee J06aBIeHHbIE CTPOKYM He OTBEUaloT HOBO-
MY OTPaHMUYEHUIO.

Kaxk ke MOXHO BBINTHM U3 3TOV cuTyauuu? OOyH U3 BapMaHTOB TaKOJi: CHayaza J06aBUThb
cTojbel], He HaK/JIaAbIBas Ha €ro 3HaueHMs HUKAKUX OTPaHMYEHMi, 3aTeM BBECTU 3Ha-
YeHMsI HOBOro aTpubyTa B YyKe CyLIeCTBYIOIIVE CTPOKM, IIPUUEM 3TU 3HAUEHUS JO/DKHBI
YIOBJIETBOPSITh TEM OIPAaHMUEHUSIM, KOTOPBIE MbI COOMpaeMcst HaJoKUTb. [Tocse 3Toro Ha-
KJIa[ibIBaeM Bce He0OXOoaMMble orpaHmueHus. [loyyaeM Takyo Ipymmy KOMaH/I:

ALTER TABLE aircrafts ADD COLUMN speed integer;

UPDATE aircrafts SET speed = 807 WHERE aircraft_code '733';
UPDATE aircrafts SET speed = 851 WHERE aircraft_code '763';
UPDATE aircrafts SET speed = 905 WHERE aircraft_code = '773';
UPDATE aircrafts SET speed = 840

WHERE aircraft_code IN ( '319', '320', '321' );

UPDATE aircrafts SET speed 786 WHERE aircraft_code 'CR2';
UPDATE aircrafts SET speed = 341 WHERE aircraft_code "CN1';
UPDATE aircrafts SET speed = 830 WHERE aircraft_code = 'SU9';

SELECT * FROM aircrafts;
ALTER TABLE aircrafts ALTER COLUMN speed SET NOT NULL;
ALTER TABLE aircrafts ADD CHECK( speed >= 300 );

HpOBepre, KaK M3MEHWMJIOCDH OIIpede/ieHne Ta6J'II/IleI, C ITIOMOLIbIO KOMaHObI

\d aircrafts
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KoneuHo, ec/iv He06XOAMMOCTb HATMYMS TOTO MJIM MHOTO OTPAHUYEHMS OTIIAZET, er0 MOXK-
HO YAaJIUTh:

ALTER TABLE aircrafts ALTER COLUMN speed DROP NOT NULL;
ALTER TABLE aircrafts DROP CONSTRAINT aircrafts_speed_check;

O6parute BHMMaHMe, YTO s yaanenus: orpanmderusi CHECK HY>KHO yka3aTb ero ums,
KOTOPOEe MOSKHO BBISICHUTD C ITIOMOIIbI0 KOMaHIbI

\d aircrafts

Ecin mbl pemyM He YCUIOXKHATh Hally 6a3y IAaHHBIX TOIOJHUTEIbHOMI I/IHd)OpMaI_[I/IeI'/JI, TO
MOXEM yOa/InTb U CTOJ'[6EI_[. KOHe‘-IHO, BOBCe He 06s13aTeIbHO npeaBapmuTeJIbHO YOAIATb
OrpaHM4YeHMA, HAJIO’)KEHHbIE€ Ha 3TOT CTOJ'I6€L[.

ALTER TABLE aircrafts DROP COLUMN speed;

Eme ogHa nonesHas Bo3MokHOCTb KoMaHIbl ALTER TABLE — m3MeHeHMe Tumna gJaHHbBIX
IUIST KaKOTro-aMb0 cTonbia. [JaBajiTe M3MeHMM TUIT JaHHbBIX IS aTpubyToB «KoopmmHa-
ThI adpornopra: gonarora» (Longitude) u «KKoopauHaTsl aspornopra: mmpora» (Latitude)
c float (double precision) Ha numeric(5, 2). CoenaTb 3TO MOXKHO C TOMOILBIO OfI-
HOJi KOMaHIbl, MOCKOAbKY KoMaHaa ALTER TABLE monmmepskuBaeT 1 BITIONIHEHME Gosee
OOHOTO AeiCTBUS 32 OOUH pas.

CHauvasia TOCMOTPUM, C KaKOI TOUHOCTBIO BHIBOASITCS 3HAUEHMS STUX aTPUOYTOB 10 U3Me-
HEHMSI TUIIA JAaHHbBIX, 3aTeM M3MEHUM TUI JAHHBIX [JIS1 IBYX CTOJIOLIOB, OISITh BhIBEIEM
cofiepskuMoe TabauIIbl Ha SKpaH ¥ yoeauMcst, YTO 3HaUeHMS ObUIM OKPYIJIEHbI B COOTBET-
CTBUM C TIPaBWIaAMU OKPYTJIEHMS.

SELECT * FROM airports;

ALTER TABLE airports
ALTER COLUMN longitude SET DATA TYPE numeric( 5,2 ),
ALTER COLUMN latitude SET DATA TYPE numeric( 5,2 );

SELECT * FROM airports;

B ToMm ciyyae, Korma OOMH TUIT JaHHBIX M3MEHSETCS Ha JIPYroii TUI JaHHBIX B Ipefe-
JIax OIHOJ I'PYIIIIbI, HAIIpUMep, 06a TUIIA — YMCIOBBIE, TO MTPOOJIEM OOBIYHO HE BO3HMKA-
eT. B TO/IbKO UTO pacCMOTPEHHOM IIpMMepe MCXOMHbIN TUI gaHHbIX ObT float (double
precision), a HOBbIII — numeric(5, 2), mosTOMy omepalusi 3aMeHbl TUIIA TPOIILJIA aB-
TOMAaTUYECKN.
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OpHaKO ecnM UCXOOHBIN U Le/IeBOJ TUIThl JaHHBIX OTHOCSTCS K Pa3HbIM IpyIIIam, TOTAA
MOTPeOYIOTCSI HEKOTOPbIe NOTOMHUTEIbHbIE YCWIMS C Hallleil CTOPOHbI. B kauecTBe mpu-
Mepa pacCMOTPUM CIeLy0LTyI0 cuTyauuio. [Ipeinonokmum, 4To 1o pe3ynbTaTaM OIbITHO
9KCILTyaTauuy 6a3bl JaHHBIX «ABMAIIePEBO3KM» MbI IIPUIIIY K BBIBOAY O TOM, YTO HEOO-
XOAYIMO CO3[AaTh TAOIUILY, COMEPsKAIILYI0 KOIbI ¥ HAMMEHOBAHMS KJIACCOB OOCTYsKMBAHMS.
HasoBem ee «Kiacchl obaryskuBauusi» (fare_conditions). B ee cocraB BKIIOUMM OBa
cron6biia: «Kom Kiacca o6CIykuBaHus» 1 «HauMeHOBaHMe Kiacca 00CIyKuBaHus». iMmeHa
CTONOIIaM ITPUCBOUM C yUTOM IPUHIMUIIOB GOPMIUPOBAHMS MMEH aHaIOTMYHBIX CTOJIOI0B
B IPYTUX TabaMIIax, HAIIPUMeED, B Tabiuiie «A3pOIopThl» (airports).

CREATE TABLE fare_conditions

( fare_conditions_code integer,
fare_conditions_name varchar( 10 ) NOT NULL,
PRIMARY KEY ( fare_conditions_code )

)N
Ilo6baBMM B HOBYIO TabaUIy HEOOXOIMMbIE TaHHbIE:

INSERT INTO fare_conditions
VALUES ( 1, 'Economy' ),
( 2, 'Business' ),

( 3, 'Comfort' );

ITockonbky MbI BBeJMM B OOpallleHue YMCIOBble KOIbI IJIS KJIaCCOB OOCTY>KMBAHMUSI, TO
Heob6XoauMo MoauUIMPOBATh ompereneHue Tabmuibl «MecTa», a UMEHHO: TUIT JaH-
HbIX cTos61a «Kimacc o6cmykuBauust» (fare_conditions) uamennts c varchar(10) Ha
integer. [Ing peanusaium Takoii 3agaun cryskut ppasa USING komanasr ALTER TABLE.
OmHaKo TaKoii BAapMaHT KOMaH/Ibl He cpaboTaeT:

ALTER TABLE seats
ALTER COLUMN fare_conditions SET DATA TYPE integer
USING ( CASE WHEN fare_conditions = 'Economy' THEN 1
WHEN fare_conditions = 'Business' THEN 2
ELSE 3
END );

i1 3aMeHbI CXOHBIX 3HAUEeHUI1 HAa HOBbIEe MbI UCMOAb3yeM KOHCTpyKIMi0 CASE WHEN
... THEN ... ELSE ... END.

BoimomHuTh onepanyio He yaactes, CYB]I BeigacT coobieHue 06 ommoke:

OWWBKA: orpaHuyeHune-npoBepky '"seats_fare_conditions_check" HapywaeT
HekoTopasd CTpoka
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U B camoM pesne, B onpedeneHuy tabauibl «Mecra» ectb orpanndyeHne CHECK, koTopoe
TpebyeT, uYTo6bI 3HaUeHMe cTosb1a fare conditions BeiGMpanock 3 crmcka: Economy,
Comfort, Business. [Ipu 3amMeHe CMBOJIbHBIX 3HaU€HMI1 Ha YMCIOBbIE 5TO OTpaHUUYeHN e
OymeT 3aBemoMo HapymaTtbes. CieqoBaTenbHO, Heobxomumo B komaHy ALTER TABLE mo-
6aBUTH OMEPaLMIO yaaleHs 3TOro orpaHnueHust. [Ipo6yem HOBBI BapyaHT KOMaH/IbI:

ALTER TABLE seats
DROP CONSTRAINT seats_fare_conditions_check,
ALTER COLUMN fare_conditions SET DATA TYPE integer
USING ( CASE WHEN fare_conditions = 'Economy' THEN 1
WHEN fare_conditions = 'Business' THEN 2
ELSE 3 END

);
[TpoBepMM pe3yabTaT paboThl C TOMOIIbIO0 KOMAaHbI

SELECT * FROM seats;

aircraft_code | seat_no | fare_conditions
_______________ e e e e oo
319 | 2A | 2

319 | 2C | 2

319 | 2D | 2

Terepb MbI BUAMM, UTO HEOOXOOMMO CBSI3aTh Tabmuilel «MecTa» U «Kiacchl 06CTyKMBa-
HUSI» TI0 BHeIIHeMY Kiiouy. Crenaem 3To:

ALTER TABLE seats
ADD FOREIGN KEY ( fare_conditions )
REFERENCES fare_conditions ( fare_conditions_code );

IMocMoTpeB ormicadyme Tabauiel «MecTa», yBUIMM, UTO BHEIIHWI KITIOY YCITEIITHO CO3IaH.

\d seats

"seats_fare_conditions_fkey" FOREIGN KEY (fare_conditions)
REFERENCES fare_conditions(fare_conditions_code)

U3 Teopuu U3BECTHO, UYTO aTPUOYTHI BHENTHETO K/TI0UA HE 00S13aTe/IbHO TOIKHBI CChIIATh-
CSI TOJTBKO HAa OJHOMMEHHbIE aTPUOYThI CCbUIOYHON Tabmauibl. Ceifuac Mbl Ha MMPaKTUKe
YCITEIIHO MTPOBEPWIIN 3TO YTBEPKAeHMe. OIHAKO AJIs1 yO006CTBa COMPOBOXIEHMS 6a3bl JaH-
HbIX IM€EEeT CMBIC/I ITeperMeHOoBaTh cTosiber; fare _conditions B Tabnuie «<MecTa», T. €.
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natb emy umsa fare conditions_code, MOCKOIbKY B 3TOi TabMUIE XPAHUTCS MMEHHO
KOJI, KJTacca 00CIysKMBaHMSI.

HaBariTe Tak ¥ HOCTYIIUM:

ALTER TABLE seats
RENAME COLUMN fare_conditions TO fare_conditions_code;

Eciu Termepb OCMOTPETD OMycaHue TabauIbl, TO MOXKHO 3aMeTUTh, YTO MMS aTpubyTa,
SIBJISIIONIETOCSI BHEIITHMM KJII0UOM, M3MEeHMWIOCh, @ BOT MMS OrpaHMYeHMS OCTaJI0Ch Heu3-
MeHHbIM (seats_fare conditions_fkey), XoTs OHO 1 6bIJIO IEPBOHAYATIBHO CHOPMM-
poBaHo camoit CYB/I. DTo 1abI0HHOEe UMSI OTPaHUUEeHMSI COCTABJISIETCS U3 UMEHY TaOIUIIbI
Y UMEHMU MePBOTo (M €IMHCTBEHHOTO B TaHHOM C/TyJae) aTpubyTa BHEITHETO KiTiova.

"seats_fare_conditions_fkey" FOREIGN KEY (fare_conditions_code)
REFERENCES fare_conditions(fare_conditions_code)

IaBajiTe mepeMeHyeM 3TO OrpaHMUYeHMe, YTOOBI MOAAepsKaTh COOIONeHIe ITpaBuia MMe-
HOBaHMSI OTpaHUYEHUIA:

ALTER TABLE seats
RENAME CONSTRAINT seats_fare_conditions_fkey
TO seats_fare_conditions_code_fkey;

Kak Bcerma, MpoBepuM, UTO MOTYUYMIOCh:
\d seats

U B 3aK/II0U€HME 3TOTO pasiesia BepHeMcs K Tabnuiie «Kmaccol 006CTysKMBaHMsI». Mbl IIpeny-
CMOTpEJIN B Hell MepBUYHBIN KITI0Y, HO Belb 3HaUeHusT aTpuOyTa «HauMmeHoBaHMe Kiracca
obcnykuBaHus» (fare_conditions_name) Takske JOKHBI ObITh YHUKAJIbHBIMMU, TyOIIM-
pOBaHMe 3HAUEHMII He AOomycKaeTcs. JlaBaliTe 1o6aBMM OrpaHMYEHME YHUKAIBHOCTY TI0
3TOMY CTOJIOITY:

ALTER TABLE fare_conditions ADD UNIQUE ( fare_conditions_name );
W kak Bcerga, Ha BCIKUIA CIydail MpOBEePUM, YTO MOTYUUIOCh:

\d fare_conditions
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5.4. MpepcraBneHms

ITpu paboTe ¢ 6a3aMy TaHHBIX 3aYACTYIO IPUXOAUTCS MHOTOKPATHO BBITIOTHSTD OTHU U T€
5Ke 3aIIPOChl, KOTOPbIe MOTYT ObITh BeCbMa CJIOSKHBIMU 1 TPeO0BaTh 06pallleHNs K HECKOJTb-
KuM Tabnuiiam. UTo6bl 130eKkaTh HE06XOAMMOCTI MHOTOKPATHOTO (OPMUPOBAHMS TAKUX
3aIIpoCOB, MOXKHO MCIIO/Ib30BaTh TaK Ha3biBaeMble ITpeACcTaB/ieHus (views). Eciu peus uaeT
0 BbIOOPKE TAaHHbIX, TO IPEICTaBIEHMS TPAKTUUECKM HEOTIIMUMMBI OT TAGJINII C TOUKY 3pe-
HMS obpanieHust K HuM B KomaHgax SELECT.

VrpomieHHbI cuHTakcuc koMmanabl CREATE VIEW, mpemHasHaueHHOM [JisI CO3OaHUS
MpenCcTaB/JIeHMii, TAKOB:

CREATE VIEW wumsa-npepcraBneHus [ ( uma-cronbua [, ...] ) ]
AS 3anpoc;

B 3T0i1 KOMaHAe 00sI3aTeIbHBIMY JIEMEHTAMU SIBJITIOTCST MMSI IIPEICTaBAeHNMs U 3aIIpOC K
6a3e JaHHBIX, KOTOPBIT U (hopMUpyeT BbIOOPKY U3 Hee. EC/IM CMCOK MMeH CTONOIIOB He
yKasaH, TOIJa X MMeHa «BbIUMUCISIOTCS» (POPMMPYIOTCST) Ha OCHOBaHMM TEKCTa 3aIpoca.

[aBaiiTe co30aAuM TIPOCTOE MpefCcTaBieHne. B iaBe 3 Mbl penraay 3aqauy: MoACUUTATh
KOJIMYECTBO MECT B CAJIOHAX /ISl BCEX MOJIeJIelf CaMOJIETOB € YUETOM KiIacca 06CTysKMBaHUS
(6M3HeC-KIacc ¥ IKOHOMUYECKMIT KIacc). 3arpoc ObUT TAKUM

SELECT aircraft_code,
fare_conditions,
count( * )
FROM seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;

Ha ero ocHoBe cospgagum ImpencraBjieHe U JaauM eMy MM, OTpakawiiee CyTb 3TOro
npencraBJIeHNM .

CREATE VIEW seats_by_fare_cond AS
SELECT aircraft_code,
fare_conditions,
count( * )
FROM seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;

Ternepb Mbl MOSKEM BMECTO HAITMCAHMSI CJIOXKHOTO IIEPBOHAYATBHOIO 3a1Ipoca 06palaThCst
HEIOCPEeCTBEHHO K MMPeICTaBIeHII0, KaK GYITO 3TO 00bIUHAs Tab/uIIa.
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SELECT * FROM seats_by_fare_cond;

B omnume ot Tabmull, IpeAcTaBaeHus He cogepskaT JaHHbIX. [Ipy KaxkaoM ob6palieHun K
npeacTaBieHio B komanae SELECT gaHHbIe BbIOMPAIOTCS 13 TAO/INI, Ha OCHOBE KOTOPBIX
3TO MpeacTaBieHle CO3aHo.

CVYB/], PostgreSQL npepnaraet cBoe pacuimpeHne komanasl CREATE VIEW, a umMeHHO —
dpasy OR REPLACE. Eciu mpencTaBieHMe yKe CYIIECTBYET, TO MOKHO €ro He YOasTh,
a MPOCTO 3aMEHUTDb HOBOV Bepcueil. OQHAKO HY>)KHO IOMHUTB O TOM, UTO IIPU CO30aHUMU
HOBOIJ1 Bepcuu IpecTaBieHns (6e3 IBHOTO yaaJeHUs CTapoii ¢ ToMoIbio KomaH bl DROP
VIEW) DOMKHBI OCTaBaThCsl HEM3MEHHBIMM MMeHa CTOJIOIOB MIpeIcTaBIeHus. EC/u ke Bbl
XOTUTE U3MEHUTh UMSI XOTSI 6bI OLHOTO CTOMOLIA, TO CHavaIa HY>KHO YAAJIUTD IIpencTaBiie-
HMe ¢ MoMoIb KomaHabl DROP VIEW, a yxke 3aTeM cO3[aTh €ro 3aHOBO.

ViMeHa CTONMOIIOB MOXKHO SIBHO yKa3aTh B KOMaHe, HO eC/IV OHM He yKa3aHbl, To CYB]] cama
«BBIUMCIUT» 3TU MMeHA. B TOIBKO UTO CO3MaHHOM HaMM MPeNCTaBIAeHUM TPETUI CTONGeL]
MTOJIYIUT UMS count. Ecu MbI 3aXOTMM M3MEHUTD 3TO MMSI, TO BOSMOXKHBI JIBa CIIOCO0a:
IepBbIi 3aK/II0UAETCSI B TOM, UTOOBI CO3[ATh IICEBIOHNUM [IJIs 3TOTO CTOJIOLA C ITOMOIIbIO
KJTIOUEeBOTO CJIOBA AS, a BTOPOi1 — B YKa3aHMM CIIMCKA MMEH CTOJIOIIOB B Hava/ie KOMaHIbl
CREATE VIEW.

IMorpo6yeM BOCIOIb30BAThCS MEPBBIM CITOCOOOM (06paTHTe BHMMAaHME Ha IoOaBiIeHue
dpassl OR REPLACE u xmoueBoro cjioBa AS Iociie BbI30Ba QYHKIIMM count):

CREATE OR REPLACE VIEW seats_by_fare_cond AS
SELECT a.model,
s.aircraft_code,
s.fare_conditions,
count( * ) AS num_seats
FROM seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;

Opuako CYB]I BbimacT coobiieHye 06 onmoke:

OWMBKA: wn3MeHuTb uMMa cTonbua "count" Ha '"num_seats" B npeacTaBieHuun
Henb3s

B yem pmeno? A feno B TOM, UTO NMPU MEePBOHAYAILHOM CO3JaHUM 3TOTrO IpeaCcTaBaeHUs
TpeTuit ctonber yke MOAYYMI MM count (Takoe ums emy mana CYB[). [TosTomy ecin
MbI XOTMM BOCITI0/Ib30BaThCS BapMaHTOM KoMaH bl ¢ hpa3oit OR REPLACE, MbI He JO/IKHbI
M3MEHSITh Ha3BaHMSI CTOMOIIOB HY ITyTEM YKa3aHMS IICEBIOHMMOB, HU C TIOMOIIIBIO CITUC-
Ka MMEeH CTOJIOIOB, ITPMBOAMMOTO B Hauajae KOMaHAbl. Tak UTO eC/iv MbI BCE Ke 3aXOTUM
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V3MEHUTDb UM CTOJ'I6I_la B IIpeacTaB/IieHM, HaM IIpMUaeTCd CHavaia yoaJnTb 3TO ITpeacTaB-
JieHue, a 3aTeM CO30aThb €ro 3aHOBO.

DROP VIEW seats_by_fare_cond;

CREATE OR REPLACE VIEW seats_by_fare_cond AS
SELECT a.model,
s.aircraft_code,
s.fare_conditions,
count( * ) AS num_seats
FROM seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;

A BOT 1 BTODOJ C110CO6 3aiaHMSI MMEH CTO/GI0B B IPEACTaBIeHNM — C TOMOLIBIO CIMCKa
UX MMeH, 3aK/TI0YEeHHOTO B CKOGKIA:

DROP VIEW seats_by_fare_cond;

CREATE OR REPLACE VIEW seats_by_fare_cond ( code, fare_cond, num_seats )
AS
SELECT aircraft_code,
fare_conditions,
count( * )
FROM seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;

IpencTaBieHs MO3BOISAIOT 06IETYUTD Pa3BUTHE U MOAMdUKALNIO 6a3bl JAHHBIX, [IOTOMY
YTO OHM MOTYT TO3BOJIUThH COXPAHUTb MHTEpdEiic HeM3MEeHHBIM, HO CaM 3arpoc, KOTO-
PbIit IEXKUT B OCHOBE KOHKPETHOTO TPEeACTaBICHNS, MOKET M3MeHUThCS. [Ipu 3TOM [T
MPUKJIATHOTO ITPOTPAMMMCTA MPENCTABIEHNE OCTAHETCSI HEM3MEHHBIM, ITI03TOMY He I10-
TpebyeTcsl mepeaeblBaTh 3aIIPOChI K 3TOMY ITPeICTaBAeHNIO B ITPUKJIAIHOM ITporpaMme.

B 6a3e gaHHBIX «ABMaInepeBO3KM» CO3JaHO MpencrapaeHne «Pejicel» (£lights_v), ckoH-
CTPYMPOBaHHOE Ha OCHOBe Ta6uIbl «Peiichl» (£l ights), Ho comepiKkallee qOMOMTHUTEb-
Hy10 MH(OpMaIUIOo, a UMEHHO:

— ToapoOHbIe cBeIeHMsI 06 a3PONopTe BblLIETa
(departure_airport, departure_airport_name, departure_city);

— ToApob6HbIe CBefeHMs 06 a3poIopTe MPUOBITHS
(arrival _airport, arrival _airport_name, arrival _city);
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- MeCTHOe BpeMs BbLIETA, KaK IJIAHOBOE, TaK U (PakTUuecKoe
(scheduled_departure_local, actual _departure_local);

— MeCTHOe BpeMs MPUOBITHS, KaK IIAHOBOE, Tak U (paKTMIecKoe
(scheduled_arrival _local, actual _arrival_local);

— MPONOJIKUTENIBHOCTD IOJIETA, KaK IJIAHOBAs, Tak M (haKTUJyecKas
(scheduled_duration, actual _duration).

MBI TOJTBKO OTIMINIEM BCe CTOJIOIBI IIpeacTaBaeHus, a SQL-KoMaHIy IJIsI €r0 CO3AaHus ITPU-
BedeM B Ij1aBe 6.

OnucaHue atpubyTa

NoeHTndmkaTtop peiica
Homep peiica
Bpems BbineTta no pacnucaxuio

BDEMFI Bbl/IeTa NO pacnucaHuio,
MeCTHOe BpeMA B MYHKTE OTNpaBneHUsA

Bpems npuneta no pacnucaHuio

Bpems npuneta no pacnucatuio,
MEeCTHOe BpeMsl B MyHKTe NpubbITUs

MnaHvpyeMas NpoLoMKUTENbHOCTb NoJeTa
Kop, asponopta otnpaBneHus

Ha3BaHue asponopTa oTnpaBneHus

fopon, oTnpaBnexuns

Kop asponopta npubbitus

Ha3BaHue asponopta npubbiTus

fopop, npubbITUS

Cratyc peiica

Kopn camonera, IATA

(dakTuyeckoe BpeMs BblIeTa

(dakTnyeckoe BpeMs BbIIETA,

MeCTHOEe BpeMsi B MyHKTE OTNpaBieHus
MdakTuyeckoe Bpems npunera
DakTuyeckoe BpeMs npuneta,

MEeCTHOE BpeMsl B MyHKTE NpuBbITUS
DakTU4eckas NpoLO/KUTENbHOCTb NoseTa

Wmsa atpubyta
flight_id

flight_no
scheduled_departure

scheduled_departure_local

scheduled_arrival

scheduled_arrival_local

scheduled_duration
departure_airport
departure_airport_name
departure_city
arrival_airport
arrival_airport_name
arrival_city

status

aircraft_code
actual_departure

actual_departure_local

actual_arrival

actual_arrival_local

actual_duration

Tun PostgreSOL

integer
char(6)
timestamptz

timestamp

timestamptz

timestamp

interval
char(3)

text

text

char(3)

text

text
varchar(20)
char(3)
timestamptz

timestamp

timestamptz

timestamp

interval

Vi3BecTHO, uTO B chepe >Kele3HOJOPOKHBIX MACCAKMPCKIX ITEPEBO30K BpeMst B pacIiuca-
HUU IBVKEHUS TI0€3I0B U B 61/IeTax yKa3bIBaeTCs MOCKOBCKOE. A B IMaCCaXKMPCKMUX aBua-
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mepeBO3Kax, HAIIPOTUB, BpeMs B O1/ieTaxX yKa3bIBae€TCSI MECTHOE. DTO KacaeTcsl i BpeMeH
BbUIETA ¥ BpeMeHu npuieTta. Eciu MyHKTHI OTIPaBIeHMs M Ha3HAUEHMsT HAXOIATCS B pas-
JIMUHBIX YaCOBBIX II05ICAX, TO BPeMsI BblIeTa OyaeT IMPMUBA3aHO K OTHOMY YaCOBOMY IIOSICY,
a BpeMs MpujeTa — K Ipyromy.

TMosTomy B HatieM npefactaBaeHun «Peiicel» (£l ights_v) mpemycMOTpeHbI YeThIpe CTON6-
113, OTOOpa’karIlxe MecTHOe BpeMsi: Ba M3 HUX OTHOCSITCSI K ITyHKTY OTIIPABIEHUS] —
scheduled_departure_local mactual_departure_local, a nBa Ipyrux OTHOCSIT-
¢S K IyHKTY pubeiTust — scheduled_arrival _local mactual _arrival_local.

B KauecTBe THIA JAHHBIX JJIS1 STUX YeThIpeX CTOJOL0B BbIOpaH TuIl timestamp without
time zone (COKpallleHHO — IpPOCTO timestamp), a He timestamp with time zone
(timestamptz). [IprunHa B TOM, 4YTO IIpU BhIOOpe t imestamptz BpeMst aBTOMaTUUYECKU
MPeo6Pa30BbIBAJIOCH ObI ITPYU BBIBOAE JAHHBIX K TEKYIEMY YAaCOBOMY ITOSICY, YCTAaHOBJIEH-
HOMY Ha KOMITbIOTEpe MOIb30BaTeNs, @ HAM HY’KHO COXPaHUTh €r0 3HaUeHUsI TAKUMMU, Ka-
KMMU OHM SIBJISIFOTCSI B ITYHKTE OTIIPAaBAE€HMUS U ITyHKTe Ha3HAUYeHMsI.

Ilng mepeBona 3HauyeHMsl Tuna timestamptz (C 4acoBbIM IIOSICOM) B 3Ha4YeHMe TuIlla
timestamp (6e3 yacoBoro mosica) caykut KoHcTpykius AT TIME ZONE, mogpo6Ho pac-
cMoOTpeHHas B pasnene 9.9 «Ornepatopsl u GYHKIMM TaThl/BpeMeHN» TOKyMeHTauu. Tak-
Ke CyLeCTBYeT M 9KBMBaJIeHTHas PyHKLMS timezone, KoTopasi M UCII0b3yeTCs 31eCh 1Jis
repecyeTa MOCKOBCKOT'O BpeMeHM B MeCTHOe.

Eciu BBl MCIIBITBIBAETE 3aTPYOHEHMS C TIOHMMaHMeM olepanuii mpeobpasoBaHus 3HaUe-
HMit TuIa timestamptz B 3HaUeHMs Tua timestamp, pekoMeHayeM BaM 00PaTUTHCS K
paspgeny gokyMmeHTarum 8.5.1.3 «laThl M BpeMsi».

IMocMoTpeTh omMcaHye MpeacTaBaeHs B 6a3e JaHHBIX MOKHO C TIOMOIIbI0 KOMaH bl
\d flights_v

B nmpepcraBienuu «Peiickl» MHOTO CTOJIOIOB, ITO3TOMY ITPY BbIBOZE MHMOPMALIMY U3 HEro
B BU/JIe TaGIMIIbI KakIast CTPOKA Ha 9KpaHe GyAeT CBOPAUMBATHCS «3MEIKO», YTO HE OUEHD
HarsIgHO. YTuinTa psql pepjiaraet albTepHATUBHbIN — pacIIMpeHHbI — CIT0co0 BhIBOAA
MHGOpMAIVM, KOTOPBII BKIIOUAETCS C ITOMOIIHI0 KOMaHIbI

\x

st Bo3BpalleHus K TabmmyHOMYy (GOpMAaTy BbIBOAA HYKHO BBITIOJTHUTH 3TY K€ KOMaH/IY
elie pas.

Bxi1104mMB pacuiMpeHHbI BBIBOI, BBIMOTHUTE KOMAaHY JIJIs BBIOOPKM TaHHbBIX U3 ITPEACTaB-
eHus «Perichbi».
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SELECT * FROM flights_v;

-[ RECORD 1 ]--------------
flight_id

flight_no
scheduled_departure
scheduled_departure_local
scheduled_arrival
scheduled _arrival Llocal
scheduled_duration 00:55:00
departure_airport DME

+

|

| PGO405
I
I
I
|
I
I

departure_airport_name | domopmenoso

|
I
I
I
|
|
I
I
I
|
I

2016-09-13 13:35:00+08
2016-09-13 08:35:00
2016-09-13 14:30:00+08
2016-09-13 09:30:00

departure_city MockBa

arrival _airport LED

arrival _airport_name Mynkoso
arrival_city CaHkT-leTepbypr
status Arrived
aircraft_code 321

2016-09-13 13:44:00+08
2016-09-13 08:44:00
2016-09-13 14:39:00+08
2016-09-13 09:39:00
00:55:00

actual _departure
actual _departure_local
actual _arrival
actual_arrival _local
actual_duration

BbIBaIOT cUTYyaluu, KOTa 3apaHee 1M3BeCTHO, YTO BO3MOYKHA IOTbITKA YIaAeHMs Hecylie-
CTBYIOLIETO TIPENCTaBAEHMS. B TaKMX CIydasiXx 06BIYHO CTApaloTcs U36ekaTh HEHYKHBIX
COO0IIeHMIT 06 OLMOKe OTCYTCTBUS TIpeacTaBienus. s sroro B komanay DROP VIEW mo-
6asnsioT ppasy IF EXISTS. Hanpumep:

DROP VIEW IF EXISTS flights_v;

Kak ™Mbl yske TOBOpWIM paHee, MPeCTaBIeHMe SIBASeTCs GaKTNUeCKU COXpPaHEHHbIM 3a-
MPOCOM K 6a3e JaHHBIX. DTOT 3aIpPOC MOIyIaeT UM, KOTOPHIM MOKHO BOCIIOTb30BaThCS
B npepyioskeHuy FROM komaHabl SELECT nj1s1 mosiydyeHMs: pe3y/ibTaTOB 3TOTO 3aIpoca.

PostgreSQL npeytaraet cBoe paciipeHne — Tak Ha3blBaeMOe MaTepuaJin30BaHHOE Mpef -
cTaBjieHMe. YIIpoIlIeHHbIN cuHTakcuc komauabl CREATE MATERIALIZED VIEW, npenHa-
3HAUeHHOJ [IJIS1 CO3JaHMsI MaTepuaan30BaHHbIX IIpeACTaB/IeHNIi, TAKOB:

CREATE MATERIALIZED VIEW [ IF NOT EXISTS ] umsa-MaT-npeacTaBrieHusa

[ ¢ uma-cron6ua [, ...] ) 1]
AS 3anpoc
[ WITH [ NO ] DATA 7;
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5.4. TIIpedcmasnenus

B MOMEHT BBINIOTHEHNSI KOMaHAbl CO3JaHMs MaTepuaa30BaHHOIO IIPeJICTaB/IeHNs] OHO
3aTOJTHSIeTCS] JaHHBIMY, HO TOJBKO ecu B KoMaHie He 65110 ¢dpa3sl WITH NO DATA. Ec-
7 ke OHA 6Gbla BKIIOYEHA B KOMAaH[y, TOILA B MOMEHT CBOETO CO3JaHMs IpelCcTaBie-
HMe OCTaeTCs IyCThbIM, a JJIs1 3alI0JIHEHNS ero JaHHBIMY HYKHO JMCII0/Ib30BaTh KOMaHIy
REFRESH MATERIALIZED VIEW.

MaTepuann3oBaHHOE MpencTaBaeHne OueHb II0X0Ke Ha 00bIuHYI0 Tabmiy. OgHAKO OHO
OT/IMYAETCS OT TabMUIIBI TEM, YTO HEe TOJIbKO COXPaHSIeT JaHHbIe, HO TaKKe 3alIOMMUHAET
3aIpoc, C TOMOIIbI0 KOTOPOTO 3TU JaHHbIE ObUIY COOpaHbI.

B Hamreit yue6HOI 6a3e JaHHBIX «ABUAIIEPEBO3KNM» MMEETCS MaTepPUaIN30BaHHOE TIpef-
cTaBlieHMe — «MapupyTsl» (routes). Kak Bbl MOIIM 3aMEeTUTh, Tabauiia «Peiicel» comep-
SKUT M30bITOUHOCTD: )11 OIHOTO U TOTO 3Ke HoMepa peiica, OTIIPABIISIOIIEerocs B pa3anyHble
JIHY, TIOBTOPSIIOTCS] KOAbI @9POIIOPTOB OTIIPABAeHMS] ¥ Ha3HAUYeHMs], a Talkoke KOJ, camore-
Ta. TakuM 06pasoMm, 13 3TO¥ TabIUIBI MOKHO M3BJIeUb MHGOPMAIIMIO O MapIIpyTe, T. €.
HOMep pejica, a3poropThI OTIIPaBAeHMS ¥ Ha3HAueHus. dTa MHbOpMAaIus He 3aBUCUT OT
KOHKPETHOM [aThl BblJIETA.

OmnuieM Bce CTOOLBI MpeacTaBieHus «MapuipyTel», a SQL-KOMaHIy IJisI €ero CO3TaHus
NIpUBeLEM B IVIaBe 6.

OnucaHue atpubyTa

Homep peiica

Ko asponopTa otnpaBneHus
Ha3BaHuWe asponopta oTnpaBieHus
fopop, oTnpasneHus

Kop asponopta npubbitus
Ha3BaHue asponopta npubbiTUs
fopon NpubbITUS

Kopn camonera, IATA
MpoaomkuTenbHOCTb Noneta

[lHV Hepenu, Koraa BbIMOMHSATCS Peichl

Wmsa atpubyta

flight_no
departure_airport
departure_airport_name
departure_city
arrival_airport
arrival_airport_name
arrival_city
aircraft_code

duration

days_of week

Tun PostgreSQOL

char(6)
char(3)
text
text
char(3)
text
text
char(3)
interval

integer([]

O6patuTe BHMMAaHMe Ha TUI JAHHBIX [OCIETHETr0 CTOI0A — «/[HM HeJlenu, KOTAa BbITION -
HSIIOTCSI PEeJChI». DTO MACCUB 1I€JIbIX UMCEJT.

Ewin BnocienacTBum Bam 1'10Tpe6yeTc9[ OOHOBUTH JaHHbI€ B MaTepunaJInM30BaHHOM IIpen-
CTaBJIECHNMMA, TO BBITIOJITHUTE KOMaHOYy

REFRESH MATERIALIZED VIEW routes;
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KoHueHo, Kak 1 J11060Ji Ipyroit 06beKT 6a3bl JAHHBIX, MaTEPUAIM30BAHHOE ITpeICTaBIIe-
HMe MOYKHO YIalUTh.

DROP MATERIALIZED VIEW routes;

IMomBopst uTOT pasjesia, HA30BEM IOJIOKIUTEIbHbIE CTOPOHBI MICIIOb30BAHMS ITPEACTaBIIe-
HUIA.

1. Vmpoienne pasrpaHmMueHus ITOJTHOMOYMI [TOJIb30BaTe el Ha OCTYIT K XPaHMMbIM
IaHHBIM.

PasHbBIM TUIIaM MOTb30BaTeJelf MOTYT TPeOOBAaThCS Pas3/IMUHbIe JaHHbIE, XpaHsIIe-
CS1 B OOHUX U TeX Ke TabauiaxX. ITo KacaeTcs Kak CTOI010B, TaK U CTPOK Tabul,. Co-
3[aHMe pas3INYHbIX IPeICTaBIe it I Pa3HbIX II0Ib30BaTeei n36aB/seT OT Heob-
XOOMMOCTH CO30AaBaTh JOIOJHUTENbHbIE TaGMNUIIbI, OYOAMPYS OaHHbIE, M YIIPOIIAeT
OpraHM3aLuio CUCTEMBI YIIPABIEHMUS OCTYIIOM K JaHHBIM.

2. VrpolieHue 3arpocoB K 6a3e TaHHbIX.

3arpocsl K 6a3e JaHHBIX MOTYT BKJIIOYATh HECKOIbKO TaOGIMII U GbITh BECbMa CJIOXK-
HBIMM ¥ TPOMO3IKMMM, TIPM ITOM TaKue 3alpoChl MOI'YT BBIMOJHATHCS vacTo. Mc-
10/Ib30BaHMe TIPeACTaBIeHMIt T03BOJISIET CKPBITh 3T CAOKHOCTY OT MPUK/IATHOTO
MIPOrpaMMMCTa U CIAeJIaTh 3aMpOChl 60j1ee MIPOCThIMU U HAT/ISTHBIMMU.

3. CHMKeHMe 3aBUCUMMOCTY IIPUKIATHBIX [IPOTPAMM OT M3MEeHEeHUIT CTPYKTYPbI TaGJINII,
0asbl JaHHBIX.

B mpotiecce pasBuTus MHGOPMAIMOHHOM CUCTEMbI CTPYKTYpa Tab/auIl 6a3bl JaHHBIX
MOXKeT U3MeHSThcs. CTONOLBI TpeACTaBIeHNs, T. €. UX MM€eHa, TUITbI JaHHBIX U T10-
PSIIOK CIemoBaHMUsI, — 9TO, 06pa3HO roBopsl, MHTEpdeiic K 3ampocy, KOTOPbIit pea-
JIU3YeTCsI JAaHHBIM ITpefcTaBieHreM. Ecim aToT uHTepdeiic ocTaeTcs HEM3MeHHbBIM,
To SQL-3ampockl, B KOTOPBIX MCITONB3YETCS JaHHOE IpecTaBlIeHe, KOPPEKTUPO-
BaTh He oTpedyeTcs. Hy>kKHO 6yIeT IMIIb B OTBET Ha M3MEHeHMe CTPYKTYPbI 0a30BbIX
TabJINII, Ha OCHOBE KOTOPBIX MPeCTaBIeHe CKOHCTPYUPOBAHO, COOTBETCTBYIOUIMNM
06pa3oMm IepecTpoOUTH 3aIIPOC, BBHITTOMHIEMBII JAHHBIM ITPEICTABIEHNEM.

4. CHIKeHMe BpeMeHU BbITIOJTHEHMS CJIOSKHBIX 3aITPOCOB 3a CUET MCITOJIb30BAHUS MaTe-
pUaTM30BaHHbIX ITPEICTABIEHNIA.

B mMaTepuanmM30BaHHBIX MIPEACTABIEHUSIX MOKHO COXPAHSTb Pe3YJIbTaThl BBITIOTHE-
HUSI 3aIIPOCOB, KOTOPbIe HOPMUPYIOTCS IIUTENIbHOE BPeMSI, HO IIPY 3TOM JOITyCKaIOT
ux popMupoBaHue 3apaHee, a He 006s13aTeIbHO B MOMEHT BOSHMKHOBEHUS TOTPEOHO-
CTYU B pe3yybTaTax 9TOro sampoca. Eciau, Hanpumep, Kakoii-HUOYIb CBOAHBIN OTYET
dbopMupyeTcst IIUTENIbHOE BPEMS], & 3aIIPOCHI K OTUETy OYIyT HEOTHOKPATHBIMU, TO
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MOXET 0Ka3aThCs 11e/1ec006pasHbIM CHOPMIUPOBATDH €T0 3apaHee ¥ COXPAHUTD B Ma-
TepUaaM30BaHHOM MIPEeICTaBIeHUN.

TeMm He MeHee HYKHO YUYUTHIBATb, UTO MIPUMEHUMOCTh MaTepUaIM30BAHHBIX ITPeI-
CTaBJIEHMIT BecbMa orpaHuueHa. He ciemyeT 3aMeHSITb MMM BCe CJIOXKHbBIE 3aITPOCHI.
OIHUM 13 HeJIOCTATKOB SIBJISIETCS TO, UYTO MX HEOOXOIMMO CBOEBPEMEHHO OOHOBJISTh
C TToMoIbIo Komauabel REFRESH, 4To6BI OHY cofepiKaayu akKTyaabHble TaHHbIE.

5.5. CxeMbl 6a3bl AaHHbIX

CxeMa — 9TO JIOTMYECKUIT PparMeHT 6a3bl JaHHBIX, B KOTOPOM MOTYT COMIEPsKaThCs pas-
JIMUHbIE 00BEKTHI: TAOIUIIBI, IPEACTABICHMS, MHIEKChI 1 Ap. B 6a3e JaHHbBIX 0613aTEIHHO
ecTb XOTs 6bI 0fHa cxema. [Ipu co3gaHuu 6a3bl JAHHBIX B Heif aBTOMATUYEeCKM CO31aeTCs
cxeMa ¢ uMeHeM public. Korma Mbl ¢ BaMu cO31aBajy TabauIbl B 6a3e JaHHbIX edu, OHA
CO3[1aBa/IMCh MUMEHHO B 3TOi1 CXeMe.

B Kaxkmoii 6a3e JaHHBIX MOXET comepykaThcsl 6osee OmHOI cxeMbl. MIX MMeHa OO/IKHBI
OBITh YHUKAJIbHBIMU B ITpeenaX KOHKPETHO 6a3bl JaHHbIX. ViIMeHa 00'beKTOB O6a3bl TaH-
HBIX (TaOJIMII, IpeACcTaBIe NI, I0CTIeq0BATeIbHOCTE M IP.) JOIKHBI ObITh YHUKATbHBIMU
B IIpefiesiax KOHKPETHOI CXeMbl, HO B pa3HbIX CXeMaX MMeHa 00beKTOB MOTYT IIOBTOPSITh-
cs1. TakuM 06pa3oM, MOKHO CKa3aTh, YTO CXeMa 00pa3yeT TaK Ha3bIBaeMOe NPOoCMpaHCcma0
UMEH.

HOCMOTpETb CITICOK cXeM B 6ase AAaHHbIX MOXXHO TaK:

\dn

Cnncok cxem

Nmsa | Bnapeney,
__________ o
bookings | postgres
public | postgres

(2 cTpokn)

B yue6HoIi 6a3e maHHBIX demo ecTh cxeMa bookings. Bce Tabnuilpl co3maHbl MUMEHHO B
3TOM cxeMe. 11 opraHmu3anmy AOCTYIIa K Heli BbI YK€ BBITIOIHSIIYM KOMaHIy

SET search_path = bookings;
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Terepb 0ObSICHUM IOAPOOHEE, UTO 3Ta KOMaH/1a JejaerT.

Ecmu B 6a3e JaHHBIX CO3IaHO O0jiee OHOV CXeMBbl, TO TOCTYI K 06beKTaM, COAePsKall/MCsI
B KOHKPETHOJ cXeMe, MOXKHO OpPraHM30BaTh pasHbIMM crioco6aMu. IIepBblii 3aKI09aeTCs
B TOM, YTOOBI MMeHAa 0OBEKTOB IPeABapsITh MUMEeHEM cxeMbl. Hampumep, st o6painieHus
K Tabnuile aircrafts HyKHO caenaTh Tak:

SELECT * FROM bookings.aircrafts;

OmHaKo TaKoii Criocob He oueHb ymobeH. [Ipyroii criocob 3aK/II04aeTcsl B TOM, YTOOBI OGHY
U3 cxeM chenatb mekyujeti. Cpegu nmapameTpoB BpeMeHM UCIIOJHEHUsI, KOTOpbIe Tpeny-
CMOTpeHbI B KoHburypauuu ceppepa PostgreSQL, ectb mapameTp search_path. Ero 3Ha-
YyeHMe 110 YMOTYaHUIO MOXKHO M3MeHUTDb B KOHGUTrypalnmoHHoM daiiie postgresql.conf. On
COIepKUT MMeHa cxeM, KoTopble PostgreSQL rpocMaTpuBaeT Py MOMCKe KOHKPETHOTO
o6beKTa 6a3bl JAHHBIX, KOTHA MMS CXeMbl B KOMaH/Ie He yKa3aHo. [locMoTpeTh 3HaUeHYe
3TOro IapameTpa MOXKHO C [IOMOLIbI0 KOMaHabl SHOW:

SHOW search_path;

search_path

"$user", public
(1 cTpoka)

Cxema "$user" mpucyTCTBYeT B 3TOM [TapaMeTpe Ha TOT CIy4aii, eciu 6YIyT CO3MaHbl CXe-
MBI C MM€EHaMJy, COBIIaAAIOUIMMU C MMeHaMM Ionb30BaTesneii. Torga MOryT ynpoCTUThCS
HEKOTOpbIe ollepanuy ¢ 6a30ii JaHHbIX. OJHAKO B 6a3e JaHHBIX demo HeT TaKUX CXeM, I0-
9TOMY IepPBbIif JIeMeHT mapamMeTrpa search_path ¢dakTuvyecku He y4acTBYeT B paborTe,
B pe3yJibTaTe Bce 00palleHus K 00beKTaM 6a3bl JaHHBIX 0€3 YKa3aHUsI UMEHM CXeMbI 0Y-
IyT afipecoBaThCs cxeMme public.

YT06BI USMEHUTD MOPSIAOK IMPOCMOTPA CXEM ITPU ITOMCKEe 0O6BEKTOB B 6a3e MaHHbBIX, HYXK-
HO BOCIO0Jb30BaThCsl Komannon SET. [Ipu aTOM nepBoit B CIIUCKe CXeM ClleflyeT yKa3aTh
MMEHHO Ty, KoTopyo CYDB]l nomkHa MpocMaTpuBaTh NEPBOii. JTa CXeMa U CTaHeT TeKy-
nieri. KoHeuHO, TaKoi CIIXCOK MOXKET COCTOSITh M BCErO U3 OLHO CXeMBI.

HaBaiiTe BbIIIOTHUM KOMaHIY
SET search_path = bookings;
A Tenepb ITOCMOTPUM, UTO MOTYIMIOChH:

SHOW search_path;
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search_path

bookings
(1 cTpoka)

Ia, meiiCTBUTENbHO, TeIephb IepBoit 6ymeT MpocMaTpUBaThCs cxema bookings. A st 06-
panieHust K 00beKTaM, Halpumep, Tabnuiiam, B cxeme public (eciu 661 OHM B Heit ObLUIN)
HaM IPUIUIOCh GbI YKa3bIBaTh MMs cxeMbl public nepen umeHamu 3Tux 06beKkTOB. Ec-
JIU GBI MBI PEIIAIY A06aBUTH cxeMy public B CIIMCOK MPOCMATPUBAEMBIX CXEM, TO HYKHO
Ob1I0 6bI BKITIOUMTD €€ B KomaHay SET:

SET search_path = bookings, public;

V3HaTh UMS TEKYIIEN CXeMbI MOSKHO C [TOMOIIBIO BCTPOEHHOV QyHKIMY current _schema
(o6paTuTe BHMMaHMeE Ha OTCYTCTBME CKOOGOK MpU Bbi3oBe GyHKIMM B KomaHae SELECT).

SELECT current_schema;

current_schema

bookings
(1 cTpoka)

Ipu co3ganny 06beKTOB 6a3bl JAHHBIX, HATIpMMeP TabJNII, HEOOXOAMMO YUUTHIBATD Clie-
IyIollee: eC/ii MM CXeMbl B KOMaH/Ie He yKa3aHO, TO 00beKT 6YIeT Co3maH B TeKyliei
cxeme. Eciu ske BbI XOTUTE CO3[aTh 06BEKT B KOHKPETHOM cxeMe, KOTopast He SIBJISIeTCS
TeKYIEH, TO HY>KHO yKa3aTh ee MM Mepel MMEeHeM CO3[0aBaeMoro o6beKTa, pasmeans ux
TouKoi. Hanpumep, 11 co3manus Tabnmuiisl airports B cxeme my_schema cieayer cae-
JIaTh TakK:

CREATE TABLE my_schema.airports

KOHTpOJ‘IbeIe BONpoOChbl U 3a4aHNA

1. TIpu ucrionb3oBaHUM 3HAYEHUI IO YMOJTUAHUIO C KatoueBbIM c10BoM DEFAULT BO3-
MOYXHBI ¥ CUTyalMy, KOTga TUIIMYHBIM Oy[eT He KOHKpPeTHOe 3HaueHMe IAHHBIX,
a crocob ero mosyuyeHus. Hampumep, ecam Mbl 3aX0TUM (UKCUPOBATh B KaXKIOi
cTpoke Tabauibl «CTYIeHTbI» UMS MOb30BaTeNs 6a3bl JaHHbIX, OGABMUBIIETO 3Ty
CTPOKY B Tab/IMITy, TOTIA HEOOXOAMMO B OIpeeieHNe Tabmuiibl TOOaBUTD ellle OJUH
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134

cTonbell. ATOT cToyibel [0 YMOTYaHUIO OyIeT Moay4yaTh 3HaUYEeHlMe, BO3BpAIllaeMoe
dbyHKIIMeN current_user.

CREATE TABLE students
( record_book numeric( 5 ) NOT NULL,
name text NOT NULL,
doc_ser numeric( 4 ),
doc_num numeric( 6 ),
who_adds_row text DEFAULT current_user, -- po6asneHHbin cTonbew,
PRIMARY KEY ( record_book )

)5

OTa QyHKIUSI — current_user — OyIeT BbI3bIBATHCS HE MIPU CO3TaHUM TAOIUIIBI,
a IpM BCTaBKe Kaxkmoii cTpoku. IIpu aTom B komaHae INSERT He Tpe6yeTcst yKasbl-
BaTh 3HaUeHMe 11 cTonb1a who_adds_row, MOCKOIbKY QYHKIMSI current _user
6ymeT BbI3bIBaThCs camoii CYB] PostgreSQL:

INSERT INTO students ( record_book, name, doc_ser, doc_num )
VALUES ( 12300, 'UBaHoB UBaH UBaHOBMuY', 0402, 543281 );

[aBaiiTe moimeM mablile U MOKeaaeM (PUKCUPOBATh HE TOJBKO MMSI IIOIb30BATES
0a3bl JaHHbIX, TOOaBUBIIETO CTPOKY B TAGIMITY, HO TaKKe M MOMEHT BpeMeHM, KOraa
3T0 ObII0 caeaHo. CaMOCTOSITe/TbHO BHECUTEe MOAU(PUKALIMIO B OIIpeiesieHine Tabm-
bl students i1 pellieHMsI 3TOi 3aaun, a 3aTeM BbIMoaHUTe KoMaHay INSERT mis
MPOBEPKY ITOTYUeHHOTO pellleHusl.

Ecny [o BBIMTOTHEHMSI 3TOTO YIIPaXKHEHMSI BbI ellle He 03HAKOMWIMCh C KOMaH[IOM
ALTER TABLE, To BMecTo Moau(pUUIMPOBaHMS OITpeneeHnus] TabIUIIbl CHavasIa yaa-
JIUTE ee, a 3aTeM CO31aliTe 3aHOBO:

DROP TABLE students;
CREATE TABLE students

IMocMoTpuTe, KaKye OrpaHNUeHMSs YiKe HAIOXKEeHbI Ha aTpUOYThI TaOGMUIIbI «YeIIeBae-
MOCTb» (progress). Bocnomb3yiiTech KoMaumoii \d yTuauTsl psql. A Teneps mpep-
JIOSKUTE JIJIST 3TOV TabIUIIBI OTpaHMYeHEe YPOBHS TaGINUITbI.

B xauecTBe mpumMepa pacCMOTPUM TaKo¥ BapuaHT. [Jo6aBbTe B TAGIUIY Progress
emie omyH aTpubyt — «dopma ImpoBepku 3HaHMII» (test_form), KOTOPHI MOKET
MIPUHMMATD TOJIBKO JIBA 3HAUEHMS: «IK3aMeH» WU «3aueT». Torma Habop HOIyCTH-
MBbIX 3HaUeHMi1 aTpubyTa «OneHka» (mark) GyaeT 3aBUCETh OT TOTO, 9K3aMeH WK 3a-
YyeT MpelyCMOTPEHBI 110 TaHHON AuCIUIIMHe. ECIM TpefycMOTpeH 9K3aMeH, Toraa
IOITyCKAIOTCS 3HaUeHus 3, 4, 5, eciu 3auet — toraa O (He 3auTeHO) Miau 1 (3a4TeHO).



KOHmpOfleble e80npocel u 3adanus

He 3a6ynpTte, uto sHauenust NULL myist atpubytoB test form u mark He momycka-
I0TCSL.

HoBoe orpanmnyeHne MOXeT ObITh TAKUM:

ALTER TABLE progress

ADD CHECK (
( test_form = 'skzameH' AND mark IN ( 3, 4, 5 ) )
OR
( test_form = 'sayer' AND mark IN ( 0, 1 ) )

);

IpoBepbTe, Kak 6ymeT paboTaTh HOBOE OTpaHUYEeHMEe B MOAMGUIIVPOBAHHOI Ta0-
nuile progress. Iy 3Toro BeIMoaHUTe KoMaHbl INSERT, Kak yoBieTBOpSIONIE
OrpaHMYEHMIO, TAK M HapylIaloliye ero.

B Tabmuiie yxe 6bUT0 OrpaHMYeHMe Ha TOMYCTUMble 3HaUeHus aTpubyrta mark. Kak
BbI ;yMaeTe, He OyzeT /i OHO KOH(MIMKTOBATh C HOBBIM OrpaHudeHnem? IIposepbre
3Ty rumnotesy. Ecim orpaHnveHus KOHGOIMKTYIOT, TOTA YIAJIUTE CTapoe OTpaHuye-
HIe ¥ CHOBa MOMpOoGyiiTe T06aBUTh CTPOKYU B TAOUITY.

[MopymaiiTe, Kakoe ele OorpaHMYeHMe YPOBHSI TAGIUI[bI MOXKHO IPEIJIOKUTD JJIs
3TOV TabIULIBI?

“* B ompeneneHuy TabauIbl «YCIIeBaeMOCTb» (progress) Ha aTpubyTsl term u mark

HasiokeHbI Kak orpanuueHust CHECK, tak u orpanuuyenue NOT NULL. BosHukaer Bo-
npoc: He sBysietcs jau orpaHndeHie NOT NULL n36bIToOuHbIM? Beib B orpaHMyYeHUN
CHECK ssBHO yKa3aHbI JOMyCTMMbIe 3HAYEHMUSI.

IpoBepbTe rumnotesy 06 n3bpiTouHocTy orpanmuennuss NOT NULL B maHHOM ciydae.
st aToro moguduimpyiite Tabnuiry, yopas orpannuenne NOT NULL, u mompo6yiiTe
I06aBUTDb B HEE CTPOKY C OTCYTCTBYIOIMM 3HaUeHNeM aTpubyra term (wim mark).

B ompenenennu Tabmniibl «YCIIeBaeMoCTb» (progress) mjist aTpubyta mark He TOJb-
Ko 3amaHo orpannueHne CHECK, HO ¥ yCTaHOBJ/IEHO 3HaYeHMe 10 YMOIYaHUIO C T10-
MOIIBIO KiMoueBoro cioBa DEFAULT:

mark numeric( 1 ) NOT NULL
CHECK ( mark >= 3 AND mark <= 5 )
DEFAULT 5,
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Kak BbI mymaeTe, uTo OymeT, ecyiu B orpannueHuyu DEFAULT Mbl «cIydaitHO» IOITY-
cTuM onmoKy, HarmcaB DEFAULT 6? Ecin B komadae INSERT He ykazaTh 3HaUeHMe
st aTpubyTa mark, To Ha KaKOM Talle 3Ta olbKa OymeT BhISIB/IEHA: Y)Ke Ha dTare
CO3IaHMsI TabGMUIIBI VIV TOJTBKO IIPY BCTaBKe CTPOKM B Hee?

Bor aTa KOMaHa MOXeT OBITh BaM ITI0JIE3HOI OJid TIPOBEPKU TUIIOTE3bI, IIOCKOJIbKY
B Helt OTCYTCTBYET I1€epeagaBaeMoOe 3HaUYeHME OJIA anI/I6YTa mark:

INSERT INTO progress ( record_book, subject, acad_year, term )
VALUES ( 12300, 'Ousuka', '2016/2017',1 );

B crangapte SQL cka3aHO, YTO MPU HAAUYMM OTPAHUYEHUST YHUKAIbHOCTU, BKITIO-
Yalollero oAuH Win 6ojee CTONO1IOB, BCe ke BO3MOKHBI IOBTOPSIIONIMECS] 3HAUEH S
9TUX CTOJIOIIOB B Pa3HbIX CTPOKAX, HO JIMIIIL B TOM C/Ty4yae, eciu 910 3HaueHust NULL.
PostgreSQL npugep>kuBaeTcs TAKOTO ke MOAX0a.

Monuduiiupyiite omnpeneneHne Tabauiibl «CTyaeHThI» (students), mob6aBuB orpa-
HUYEHNe YHUKAIbHOCTYU IO ABYM cTonbiam: doc_ser u doc_num. A 3aTeM IIpo-
BepbTe BhIIIENIPUBEIEHHOE YTBEPXKIEeHMe, T00aBUB B TAOIUILY He TOJIbKO CTPOKM, CO-
IepsKaliyie KOHKpEeTHbIE 3HAUEHMST STUX IBYX CTOJIOIIOB, HO TAK)Ke U IO JBE CTPOKY,
uUMeloIIe cieayloliye CBOCTBa:

- opuHaKoBble 3HaueHus ctonbiia doc_ser u NULL-3HaueHus cronbiia doc_num;
— NULL-3HaueHus cronb6ua doc_num u cronbua doc_ser.

IMomo6HbIe Belly BO3MOXHBI, TakK Kak NULL-3HaueHusT He CUMTAIOTCSI COBIAIaioIIV-
MH. DTO MOXXHO ITPOBEPUTH C TIOMOIIIbI0 KOMAaH/ bl

SELECT (null = null);
Ona gact takoi pesynbrar (T. e. NULL):

?column?

(1 cTpoka)

Monpuduiupyiite onpenenenus Tadaui, «CTyaeHThI» (students) u «YcrieBaeMoCTh»
(progress). B rabnmuie students B KauecTBe IMIEPBUYHOTO K/TI0UA HA3HAYbTE KOM-
6uHauo aTpnbyToB doc_ser u doc_num, a B Tab/IMIle pProgress COOTBETCTBYIO-
KM 06pa30M U3MEHUTE OTpe/ielieHle BHEITHETO KITIoUa.



KOHmpOfleble e80npocel u 3adanus

CREATE TABLE students
( record_book numeric( 5 ) NOT NULL UNIQUE,
name text NOT NULL,
doc_ser numeric( 4 ),
doc_num numeric( 6 ),
PRIMARY KEY ( doc_ser, doc_num )

)5

O6paruTe BHMUMaHME, YTO JJ1s1 aTpubyTOB doC_ser u doc_num MOXKHO He YKa3bIBaTh
orpanuueHue NOT NULL: oHM BXOZSIT B COCTaB MePBUYHOrO Kiaioua, a B Hem NULL-
3HauUeHUs He AOMycKaioTcs, mosTomy orpannderme NOT NULL dakTmyecku mogpa-
3yMEBAeTCs IIPY BKIIIOUEHNUY aTpU6yTa B COCTAB MEPBUYHOTO KITIOYA.

CREATE TABLE progress
( doc_ser numeric( 4 ),
doc_num numeric( 6 ),
subject text NOT NULL,
acad_year text NOT NULL,
term numeric( 1 ) NOT NULL CHECK ( term = 1 OR term = 2 ),
mark numeric( 1 ) NOT NULL CHECK ( mark >= 3 AND mark <= 5 )
DEFAULT 5,
FOREIGN KEY ( doc_ser, doc_num )
REFERENCES students ( doc_ser, doc_num )
ON DELETE CASCADE
ON UPDATE CASCADE

)N

Terepb ¥ MEePBUYHBIA, U BHEIIHMIT K/IIOUM — COCTaBHbIe. IIpoBephTe UX IeiicTBIe,
II06aBMB HECKOJIBKO CTPOK B KasKAYIO TaOGIAILY.

* Momgndbuuupyiite ompeneneHne Tabaniibl «YcIeBaeMocTb» (progress), a ecin mo-

TpebyeTcs, TO U onpepaenedue Tabauubl «CTymeHTh» (students), YTO6bI U3YUUTD
Bce BapuaHThI pearupoBanus CYB]l Ha 0OHOBJIEHME CTPOK B CCHUIOYHOJ Tabiuile,
B JaHHOM cityyae — students. IlocnenoBaTenbHO M3MeHsIIiTe OmpeeseH e BHell-
Hero Kiwo4a Tabauiibl progress, ucnpo6osas BapuanTbl ON UPDATE CASCADE, ON
UPDATE RESTRICT, ON UPDATE SET NULL 1 ON UPDATE SET DEFAULT. [Ins monyue-
HUSI MTHOOPMATUBHOI KapTUHbI BBEAUTE HECKOJIbKO CTPOK B 00e Ta6GIuIlbl, a 3aTeM
BbITIONHSTE ortepanyio UPDATE, mop6upas 3HaUeHUS KITIOUeBbIX aTPUOYTOB TaKUM
o6pa3om, yToObI BhI3BaTh OKMAaemylo peakiuio CYB/I,.

Vurute, uto mpu ucrnonab3oBanmu Gpassr ON UPDATE SET DEFAULT Heobxomumo,
YTOOBI, BO-TIEPBBIX, C TOMOIIbIO KitoueBoro caoBa DEFAULT 6b110 YCTAaHOBJIEHO 3HA-
yeHMe 0 YMOTYAHMIO JJIsT aTpMOyTa BHEIIHEro KJioua B CChlIalolieiicss Tabnuile,
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a BO-BTOPBIX, 3TO 3HAUEHME M0 YMOJYAHMIO BCE PABHO NOKHO MPUCYTCTBOBATH B
OIIHO¥ U3 CTPOK CChUTOYHOI Tabyuiibl. Kak BbI cuMTaeTe, C y4eToM CKa3aHHOTO, BO3-
MOXHO s ucronb3oBaHue ON UPDATE SET DEFAULT B HaiieM cirydae?

[Mompo6yiiTe 060CHOBATD UM, HAOOOPOT, OIPOBEPTHYTH 11€J1eCO0OPA3HOCTD UCITOJb-
30BaHMS Kaxkmoit u3 stux monuTuk — CASCADE, RESTRICT, SET NULL u SET
DEFAULT — mpu BeirtonHeHun orepauyy UPDATE B peanbHOI MHGOPMALMIOHHOIM
cucTeMe, IpegHa3HAYeHHO JJ151 yueTa yCIieBaeMOCTH CTyLeHTOB.

B rtabnmuie «YcrneBaeMoCTb» (pProgress) ecTb aTpuOyT «Yue6GHas OUCHIUIUIMHA»
(subject). OTo TeKCTOBbIN aTpubyT. ONMHAKOBbIE HAYMMEHOBAHUS YUEOHBIX TUCIIV -
TUTMH 3aIMChIBAIOTCS B TAOMUILy progress MHOTOKpaTHO. Co3maiiTe elle onHY Tab-
muuy — «YuebHble OUCHUIUIMHBI» (Subjects), B KoTopoii GymeT nBa aTpubyra:
«meHTUdUKATOP yUe6HOM AUCIUTIIMHBI (Subject _id) u «YueGHas OUCIIUTUIMHA»
(subject). Tum gaHHBIX TEPBOTO U3 HUX OymeT integer, a BToporo — text. B ka-
yecTBe MePBUYHOrO KIua OymeT CIyKuTh subject id, a Bropoii aTpubyT 6ymeT
YHUKAJIbHBIM. BBeiyTe B HOBYIO TAOIUILY ABE-TPYU CTPOKY AJISI PA3IMYHBIX YIEOHBIX
IVICUMILTVH.

Monmuduiupyiite Tabauily progress, 3aMeHMB aTpubyT subject Ha subject id.
Tun gaHHBIX HOBOTO aTpubyTa 6ymeT integer. II0CKONIBKY TUIT JaHHBIX M3MEHUTCS,
TO JIJIs1 3aMeHbI ITePBOHAYATbHBIX 3HAUEHUIT, XPAHSIIMXCS B 9TOM CTOJIO1Ie, Ha HOBBIE
MIPUIETCS UCIOMb30BaTh KOHCTPYKIMIO USING (0 Heli TOBOPUTCSI B TEKCTE I/IaBhl).

Hob6aBbTe B onpeneneHne Tabaullbl Progress emle OayH BHEIIHWUI KoY, KOTOPbIi
OyIeT cchlIaThCs Ha Tabmuily subjects. B cocTaBe 3TOT0O BHEIIHETO KiTova OyaeT
TOJIBKO OVH aTpuoyT — subject id. Ml BUAUM, UTO TabIMIIa MOXKET MMETD 6OJTb-
IIe OMHOTO BHEITHEro KioJa. Takum 06pa3oMm, CTPYKTYypa CBSI3eil B peasbHOI 6ase
JTaHHBIX MOKET OKa3aThCsI BeCbMa CJIOKHOIA.

Tenepb BBeUTE HECKOJIBKO CTPOK M B TAGINUIY progress, yUUThIBas €e CBSI3b C HO-
BOJi Tabnuileit subjects.

B Tabnmuie «CrymeHTbI» (Students) ecTb TEKCTOBBIN aTPMOYT Name, Ha KOTOPbIi Ha-
noskeHo orpannuenme NOT NULL. Kak BbI ;ymaeTe, 4To GyeT, eC/iv Ipu BBOZE HOBOI
CTPOKM B 3Ty TaGMUILY JaTh aTPUOYTy name B KauecTBe 3HAUYEHUS ITYCTYIO CTPOKY?
Harmpumep:

INSERT INTO students ( record_book, name, doc_ser, doc_num )
VALUES ( 12300, '', 0402, 543281 );



10.

KOHmpOfleble e80npocel u 3adanus

HaBepHoe, poeKTUPYS 3Ty TAOINITY, MbI XOTeIM ObI BCE Ke, YTOOBI ITyCThIE€ CTPOKU
B KauecTBe 3HAUYeHMs aTpubyTa name He IMpoXoauiu B 6a3y maHHbIX? Kakoe perie-
HlMe BbI MOKeTe MpemJIOKUTh? BUAMMO, HY>KHO 1006aBUTh orpannueHme CHECK mis
cron6iia name. Ecu BblI ere He nayunay komauay ALTER TABLE, To yoanuTe Ta6mm-
1y students u co3maiiTe ee 3aHOBO C y4eTOM HOBOT'O OTpaHMYEHMS, a €C/IN BbI YKe
nmo3Hakommauch ¢ KomaHaoit ALTER TABLE, To coenaiiTe Tak:

ALTER TABLE students ADD CHECK ( mame <> '' );

Io6aBuB orpaHMUeHMe, TOMPOoOYiTe Terepb BCTaBUTh B TaOMUIly students CTPoOKy
(row), B KOTOpOJt 3HaUeHMe aTpubyTa name 6bUIO 6bI ITYCTO CTPOKOIA (String).

[aBaiiTe IPOIOIKIM SKCIIEPMMEHTHI U MIPEIJIOKMM B KauecTBe 3HaUeHMs aTpuoyTa
name CTpPOKY, COZIepKalllyio CHavajia OfMH IIpobes, a ToToM — JBa npobesna.

INSERT INTO students VALUES ( 12346, ' ', 0406, 112233 );
INSERT INTO students VALUES ( 12347, ' ', 0407, 112234 );

IIJ1st TOTO YTOOBI «<yBUIIETDH» 3TU MMPOGENTBI B BHIOOPKE, CoeIaeM TaK:
SELECT *, length( name ) FROM students;

OxasbiBaeTcs, 3T HeBUAMMbIE 3HAUEHUS MMeIOT HeHy/AeBYIo IaMHy. UTo JenaTh,
YTOOBI He JOMYCTUTh TAKUX 3HAUEHUI-HeBUAMMOK? OIMH U3 CIIOCOO0B: BO3JIOKUTD
MPOBEePKY TaKMX CUTyalMii Ha MIPUKIATHYIO IMPOrpaMMy. A YTO MOXHO Cie/iaTb Ha
ypOBHe orpeneneHus tabmuipl students? Kakoe orpaHuuyeHue HYXHO Mpenso-
kuTh? B paspmene 9.4 noxkymeHTauuu «CTpOKOBbie (DYHKIIMM U OIEpaTOpbI» eCTh
dyukMs trim. ITompobyiiTe BOCIIONb30BaThCS €10. EC/Iu BhI e1lle He M3y KOMaH-
oy ALTER TABLE, To yganure Tabmuny students u cosmaiiTe ee 3aHOBO C YUETOM
HOBOT'O OTPaHMYEeHMS], a eC/I Yke I0O3HAaKOMMWINCH C Hell, TO clenaiiTe Tak:

ALTER TABLE students ADD CHECK (...);

EcTb 1t mogo6HbIe cabble MecTa B Tabiuile «YCIIeBaeMOCThb» (Progress)?

B rabnuie «CtymeHThI» (students) arpubyT «Cepust JOKYMeHTA, YIOCTOBEPSIOIIe-
rO IMYHOCTh» (AOC_Ser) MMeeT YMCI0BO TUII, OMHAKO B CEPUSIX TAKMUX JOKYMEHTOB
MOTYT BCTPEUATHCS IMAVPYIONIME HY/IM, KOTOPbIE B UMCIOBBIX CTOIOLIAX HE COXPaHS-
torcsi. Hatipumep, ripu 3anucy 3HaueHus cepun «0402» rnepBblii HOJIb HE COXPAHUTCS.

Monmuduiupyiite Tabauiy students, 3aMeHMB YMCIOBOV TUIT JAHHBIX HA CMBOJIb-
HbIIA, HapuMep, character. Kak Bbl ;yMmaeTe, 3Ta onepaius mpoiaer 6e3 3aTpy-
HEHMI1 UM OHU BCe 3Ke BO3MOXHBI? [IpoBepbTe Ballly MPeAIoJI0sKeHNs, BBITIOJTHUB
MoaudUKaIuio.
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B tabmuie «Pejicbl» (£l ights) ecTb orpaHMYeHNE, KOTOPOE PETYIUPYET COOTHOIIIEe-
HMS 3HAaUeHMI QaKTUIECKOTr0 BpeMeHM BblleTa U (GaKTMUECKOTO BpeMeH! ITpujieTa.
Kak BbI gymaeTe, He sBJsseTcs Ju BbipakeHue actual _arrival IS NOT NULL Bo
BTOPOI1 YacTy yCIOBHOTO orepaTtopa OR 136BITOUHBIM?

CREATE TABLE flights

C ...
CHECK ( actual_arrival IS NULL OR

( actual_departure IS NOT NULL AND
actual_arrival IS NOT NULL AND
actual_arrival > actual_departure

)
),

[TpoBepbTe Ballly MPeATIONOKEeHNST Ha ITpaKTuKe. [IJ 9TOro cHavasa yoaanuTe cylie-
CTBYIOIIEe OTpaHNYEHYE C TTOMOIIbI0 KOMaH/ bl

ALTER TABLE flights DROP CONSTRAINT ums-orpaHu4veHus ;
Kak onpenmenuts ums 3Toro orpaundyerusi? C momMoIibo KOMaHbl
\d flights

moyryumTe ommcanue tTabmuilel £lights, a B HeM eCcTb Ha3BaHMS BCEX OTPaHMUEHMIA.
3aTeM co3paiiTe 3TO ke orpaHNYeHye, HO B MOAUPUILIMPOBAaHHOM BUE:

ALTER TABLE flights
ADD CHECK ( actual_arrival IS NULL OR
( actual_departure IS NOT NULL AND
actual_arrival > actual_departure

)
);

IMompo6yiite mo6aBuTh B Tabmuiy £lights aBe-Tpu CTPOKU, TOAOMpast TaKue 3Ha-
yeHust aTpubyToB actual departureuactual _arrival, YToObI TPOBEPUTH BCE
BO3MOSKHbIE MCXOZbI 3TUX MpoBepoK. KoHeuHo, BMecTo M00aB/ieHMsS HOBBIX CTPOK
MOKHO MOAMOUIIMPOBATh OJIHY U TY e CTPOKY ¢ oMOIIbio KomaHasl UPDATE.

Komanpa ALTER TABLE mo3BosisieT mepermMeHoOBaTh Tabmuiry. Harpumep:

ALTER TABLE table_name RENAME TO new_table_name;



13.

14.

15.

KOHmpOfleble e80npocel u 3adanus

ITocKkoMBKY B KOMaHIax cO3AaHus Tabmui, 6a3bl JAaHHBIX «ABMANepeBO3KM» Mbl He
YKa3bIBIM MMEHA OTPaHMYEHUI IJ151 IEPBUYHBIX M BHEIIHUX KJIIOYEi, TO UX MUMeHa
6b11M chopmupoBaHbl aBToMaTuuecku camoii CYB/I. Kak Bbl gymaeTe, MOTYIMIN JIn
9TU OTPaHMUYEHMSI HOBbIe MMeHa IT0c/Ie IeperMeHOBaHMUS TabIMUIIbI?

ITpoBepbTe Bally MPEIITONOKEHNMS, BHITTOJHUB TaKyI0 OMepalnio C OAHOI 13 TabJInII
0a3bl JaHHBIX «ABMANIEPEBO3KM», MUMEIOLIVX BHEIIHME K/TIOUM.

U npepcrasnenne «Pericel» (£lights_v), u MaTepuanu3oBaHHOe IpeLCTaBIeHK e
«MapupyTsl» (routes) IMocTpoeHbl Ha OCHOBe Tabuil «Pejicel» (£l ights) u «Aapo-
MOpPThI» (Airports). JIOTMUHO NPeanoNIOKUTh, UTO IIPU KAaCKagHOM yaaJleHUM, Ha-
npuMep, TabIUIbl «A3POIOPThI», MpeAcTaBieHne «Peiichl» OygeT Takke yoaaeHo,
MTOCKOJIbKY TIPU yaaleHuy 6a30B0i TabGAULIBI 3TOMY IIpeACTaBIeHUI0 IIPOCTO HEOT-
Kyza 6ymeT 6paTh JaHHBIE.

A YTO BbI MOXeTe MPeAIoN0oKUTh HACUeT MaTepUaJn30BaHHOTO IIPe[CTaBIeHMS
«MapuipyTsi»: 6YIeT Jii OHO TaKke yaaleHo Wiy HeT? Beab OHO yke codepycum naH-
HbIe, B O/IMYMeE OT OOBIYHOTO IpeicTaBieHusl. Tak iy, YCIOBHO TOBOPSI, CMJIbHA €r0
CBSI3b C TAGMMIIAMM, HA OCHOBE KOTOPBIX OHO CKOHCTPYMPOBAHO?

HpOBe,I[I/ITe H€06XO,I[I/IMbI€ SKCIIEpMMEHTDbI, Ha4aB C KOMaH/ObI

DROP TABLE airports;

Ectmi BaM noTpebyeTcsl BOCCTAaHOBUTH BCe 0OBEKTHI 6a3bl TAHHBIX, TO BbI BCETIA CMO-
’KeTe BOCITO/Mb30BaThcs ¢aityiom demo small.sql ¥ TpocTO MOBTOPUTH TPOLEAYPY
pas3BepThIBaHMS YUeOHOIT 6a3bl JAHHBIX, KOTOPAsI OIMicaHa B iase 2. [ToaToMy cMesio
SKCHEPUMEHTUPYIATE C TAOAMULIAMU U MTPEICTaBIEHUSIMMU.

IpencraBiaeHust (Views) MOTYT GbITh OGHOBJISIEMBIMMU. DTO 3HAUUT, YTO MOKHO C TIO-
moubio kKomaHg INSERT, UPDATE u DELETE, npuMeHsieMbIX K IpeACTaBI€HUIO, BHE-
CTY M3MEHEHMS B TaOIMITY, JIeXKAIIYI0 B OCHOBE 3TOTO IPeCTaBIeHNS.

CaMOCTOSITEIbHO 03HAKOMBTECH C 3TUM BOIIPOCOM C MOMOIIbIO JOKYMEHTALK (CM.
onucanue komaHabl CREATE VIEW) u, co3gas npocToe npencTaBjieHue Hall OgHOMN
13 Tab/u1l 6a3bl JaHHBIX «ABMaiepeBO3KM», BHITTOTHUTE HECKOIBKO KOMAaH I, C 1e/TbI0
BHECEHMS MI3MEHEeHMIT B 9Ty TaO/uILy.

OmnpenesneHye TabaMUIIbI MOKHO M3MEHUTH C TOMOIIIbI0 KoMaHabl ALTER TABLE. Ana-
JIOTUYHbIE KOMaHAbI CYLIECTBYIOT U [IJISI USMeHeHMs TIpeCTaBJIeHnli U MaTepuainu-
30BaHHbIX npeacrasaenmii: ALTER VIEW u ALTER MATERIALIZED VIEW. CamocTo-
SITEJIbHO 03HAKOMbTECH C X BO3MOKHOCTSIMM C IIOMOUIBI0 JOKYMEHTAaL M.
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Kaxk BbI aymaeTte, IIpy M3MEeHEeHUM OJaHHbIX B Ta6m/1uax, Ha OCHOB€ KOTOPbIX CKOH-
CTPYMPOBAaHO MaTepmainM3OBaHHOE IIpeacTaB/IieHNe, COAEeP>KMMOe 3TOro IpencraB-
JIEeHMS TOXKe CMHXPOHHO M3MEHSeTCs UJIN HeT?

Ecin COOEep>XXMMO€e MaTepmnalIM30BaHHOTO IIPpeaCTaBJIeHMs M3MEHAeTCd CMHXPOHHO
¢ 6a30BBIMU TaGJII/I]_[aMI/I, TO HPOHEMOHCTpMPYﬁTe 3T0. EC/in ke OHO oCcTaeTcs Heu3-
MEHHBIM, TO IMTOKa>XNUTE, KaK €ro CMHXPOHMU3UPOBATDb C 6a30BbIMU Ta6J’[I/IL[aMI/I.

[pencraBiaeHUsI MOTYT ObITh, YCJIOBHO TOBOPSI, 8ePMUKATIbHBIMU U 20PU30HMATIbHBIMU.
I[Ipy co3maHmy BepTUKAIbHOTO IIPeICTaBIeHNS B CIIMCOK €ro CTOJMOLOB BKIOYAeTCs
JIUIIDb YaCTh CTOJMOLIOB 6a30B0Ji TabmuIlbl (Tabmuil). Hampumep:

CREATE VIEW airports_names AS
SELECT airport_code, airport_name, city
FROM airports;

SELECT * FROM airports_names;

B ropusonTanbpHOe MpencTaBieHne BKIIOYAIOTCS He BCe CTPOKM 6a30BOM TabIMUIIbI
(Tabnuir), a IPOU3BOAUTCSI UX OTOOP c momMonbio ppa3 WHERE mam HAVING.

Hanpumep:

CREATE VIEW siberian_airports AS
SELECT * FROM airports
WHERE city = 'HoBocubupck' OR city = 'KemepoBo';

SELECT * FROM siberian_airports;

KOHe‘-IHO, BITOJIHE BO3MOXEH U CMeIlaHHbI BapmaHT, KOrga OrpaHMYMBaEeTCs KakK
CIINMCOK CTOJI6].[OB, TaK 1 MHOXXeCTBO CTPOK IIpM CO34aHUMN IIpeACcTaBJI€HMS.

[TogymaiiTe, Kakue IpefcTaBieHus 6bUIO 6bI 11€71eC006Pa3HO CO3[aTh /IS Halleit
6a3bl JaHHBIX «ABMATIEPEBO3KM». HEOGXOAMMO yUeCTb Hamuume pasJTuuHbIX TPYIIT
110/Ib30BaTesiell, HalpyuMep: MUIOThI, AUCIIeTUePbl, TaCcCasKMpPbl, KACCHPBHI.

CospaiiTe mpeacTaBaeHus U MIPOBEPHTE UX B paboTe.

Hpe,ELHO)IO)KI/IM, YTO HaAM l'IOHa,ZlO6I/UIOCb MMeTh B 6a3e JaHHbIX CBeJEeHMS O TeXHU4Ye-
CKHMX XapaKTePUCTUKAX CaAMOJIETOB, SKCINTYaTUPYEMbIX B daBMUAKOMITAHUMN. HYCTB 3TO
6YZ[YT TaKyue CBeOeHMsI, KaK UYMCI0 YWIEHOB SKUITaKa (HI/IHOT]JI), TUII ,HBMF&TGHEﬁ n nx
KOJIN4eCTBO.



KOHmpOfleble e80npocel u 3adanus

CnemoBaTesibHO, HEOOXOOMMO HOOGAaBUTh HOBBIM cTONMOEl B Tabmumy «CaMoJeThbI»
(aircrafts). Dagum emy ums specifications, a B kauecTBe TUIa JaHHBIX BbiOe-
pem jsonb. Eciu BriocaencTBUM OTpeGyeTcst O6AaBUTD U PYTUe XapaKTePUCTUKHA,
TO MBI CMOKEM 3TO CIIe/1aTh, He MOAUMDUIMPYS ONpee/ieHr e TabINIIbI.

ALTER TABLE aircrafts ADD COLUMN specifications jsonb;

ALTER TABLE

ITo6aBuM cBemeHMs I Momenau camosieta Airbus A320-200:

UPDATE aircrafts
SET specifications =
'{ "crew": 2,
"engines": { "type": "IAE V2500",
"num": 2
}
}'::jsonb
WHERE aircraft_code = '320';

UPDATE 1
ITocmoTpUM, YTO MOTYYUTIOCH

SELECT model, specifications
FROM aircrafts
WHERE aircraft_code = '320';

model | specifications
_________________ R

Airbus A320-200 | {"crew": 2, "engines": {"num": 2, "type":
"TIAE V2500"3}}
(1 cTpoka)

MoxkHO IIOCMOTPpETDb TOJIbKO CB€OEeHMSA O IBUT'ATEIAX:

SELECT model, specifications->'engines' AS engines
FROM aircrafts
WHERE aircraft_code = '320';

model | engines
_________________ e e e e e e e e e e e
Airbus A320-200 | {"num": 2, "type": "IAE V2500"}
(1 cTpoka)
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YToObI MOYUUTH ellle Oosiee JeTallbHbIe CBeOEHMS, HAlIpUMep, O TUIIE IBUTaTeslei,
HY>KHO YUUTBIBATH, YTO CO3TaHHbIN JSON-0O6BEKT UMeeT CJIOKHYIO CTPYKTYPY: OH CO-
Iep>KUT BokeHHbI JSON-06beKT. [T03TOMY HY;KHO MCITIOJIb30BAaTh OIlepaTop #> st
yKa3aHus MyTU SOCTYIIA K KJII0Yy BTOPOTO YPOBHSI.

SELECT model, specifications #> '{ engines, type }'
FROM aircrafts
WHERE aircraft_code = '320';

model |  ?column?
_________________ o=
Airbus A320-200 | "IAE V2500"
(1 cTpoka)

3aganmue. [lomymaiiTe, Kakue elle TabIUIbI OBLIO ObI 11€/1eCO06PAa3HO MOIOJIHUTD
cTonbiamMu Tuma json/jsonb. BermomHuTe, UYTO, HanpumMep, B Tabnuie «bBumeTobi»
(tickets) yxe ectb cTonber Takoro Tuia — contact_data. BermomHuTe Monudmu-
KaIuy Tabauil ¥ U3MEHUTE B HUX ONHY-IBE CTPOKM AJISI MIPOBEPKY MPABUIBHOCTH
BalllX pelIeHMIA.



naBa 6

3anpocsbl

JTa rnaBa 6yneT CaMoW HaCbIWEHHOW U MHTEPECHOM, MOCKONIbKY yMeHue nncatb SQL-3anpocbl — 370 He
TOJIbKO PEMECNO, HO, MOXaNyi, U UCKYCCTBO TOXE.

B npepplaywmx rmaeax Mol yxke He pas ucnonb3osanu koMaHay SELECT n ¢popmumpoBanu ¢ ee nomoLbo
pasfiMyHble 3anpocbl. 3T 3aNpOChkl CTPOMAMCL KaK Ha OCHOBE OAHOW Tabnuupl, Tak U Ha OCHOBE ABYX U
6onee TabauL,. Mbl paccMOTpenu NpocTble cnocobbl COPTUPOBKM U FPYNMUPOBKM CTPOK B MOSTYYEHHbIX Bbl-
6opKax 13 Tabnuu, Ucnonb3oBanu GyHKLMIO count Ans NoACYETa YMcia BbIbBpaHHbIX CTPOK. TakuM 06pasom,
Bbl Y€ MONYYUM dNeMeHTapHOe MpencTaBNeHne o0 ToM, Kak GopMUpoBaTh BbIOOPKU M3 6a3bl AAHHBIX.
B 370V rnaBe Mbl NokaxxeM H6onee CoXHble CNOCcobbl X MONYyYEHUS.

C uenblo NpUBELEHUS B CUCTEMY TEX 3HAHMI 0 POPMMUPOBaAHUM BbIGOPOK, YTO BblIM NOMYYEHbI B MPEabIay-
LIMX rNaBax, B 3TOM rMaBe Mbl MOBTOPUM HEKOTOPbIE CBELEHMS, HO CLENAEM 3TO YXKE HAa HOBbIX MpUMepaXx.

6.1. JononHuTenbHblie BO3MOXHOCTU KOMaHAbl SELECT

OCHOBOI1 1JIs1 5KCTIEPUMEHTOB B 3TOM pasfesie OyayT caMble MajeHbKMe (TI0 YMUCTY CTPOK)
Tabauupbl 6a3bl JAaHHBIX «ABManepeBosku»: «CamomneTsl» (aircrafts) U «A3poOmopThi»
(airports).

ITpesxoe yeM repeiTy K KOHKPETHBIM 3aIpoCcaM, IPOCTO IIPOCMOTPUTE COAEPKUMOE ITUX
IByx Tabmuil. Tabauila «CaMosieThl» COBCEM MaJieHbKasi, a TabauIla «ASpPOTIOPThI» Comep-
SKUT UyTh GOJIbIIE CTA CTPOK. [IJIs ee MMPOCMOTPA MOKHO BKIIIOUMTD PACIIUPEHHDIN PEKUM
BBIBOJIA JAHHBIX \X.

SELECT * FROM aircrafts;
SELECT * FROM airports;

HaunHeM c pasnmMyHbIX yCIOBUIT 0TO6Opa CTPOK B mpenyioskeHnu WHERE. 3tu ycinoBus mo-
I'yT KOHCTPYMPOBATHC € UCIIOAb30BaHMEM CIeAYIOLIVX OlepaTOpOB CPaBHEHUS: =, < >,
>, > =, <, < =. B npenpigymiux riaBax Mbl yKe MCIIOIb30BaIU Psf, TAKUX OIepaTOpOB,
MO3TOMY Ceif9ac pacCMOTPUM HEKOTOpbIe IpyTHue CITOCO6bI OCYIeCTBIeHNS 0TO0pa CTPOK.
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g Havasa MOCTaBMM Ilepef, coO0i TaKylo 3aauy: BeIOpaTh BCe CaMOJIEThl KOMIIAHUM
Airbus. B aToM HamM TTOMOXKeT oriepaTop Ioucka maoaoHoB LIKE:

SELECT * FROM aircrafts WHERE model LIKE 'Airbus%';

O6patuTe BHMMaHMe Ha CUMBOJ «%», UMEIOLINIA crielyaabHOoe 3HaueHue. OH COOTBeT-
CTBYET JII0007 MOCaeq0BaTeIbHOCTY CMMBOJIOB, T. €. BMECTO HErO MOTYT ObITh ITOJICTaB-
JIEHBI JII0ObIe CMMBOJIBI B JIIOOOM KOJIMUYECTBE, @ MOXKET M He ObITh ITOACTAB/IEHO HU OJHOIO
CMMBOJIa. B pesynbraTe GyayT BhIOpaHbI CTPOKM, B KOTOPBIX 3HaUeHMsT aTpuOyTa model
HAUMHAIOTCS C CYUMBOJIOB «Airbus»:

aircraft_code | model | range
_______________ N
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700

(3 cTpokn)

[ITa6moH B onepatope LIKE Bcerga moKphIBaeT 6CH0 aHATM3UPYEMYIO CTPOKY. [TosTomy ecin
TpebyeTcsl OThICKATh HEKOTOPYIO MOC/Ie0BAaTeTbHOCTh CMMBOJIOB TJle-TO BHYTPU CTPOKMU,
TO MAGJ0H JO/DKEH HAUMHATBCS M 3aBepIIaThCsl CMMBOIOM «%». OOHAKO B 3TOM C/Ty4yae
HY’KHO YUMTBIBATDb CIeAyIolnue coobpaxkeHus. Eciay mo Tomy cTosbiry, K KOTOPOMY IpU-
meHsietcst oneparop LIKE, co3maH MHIOEKC Ojs YCKOpeHMs AOCTyIla K OaHHBIM, TO MpHU
HaJIMYMM CUMBOJIA «%» B HavaJle IabJIOHa STOT MHIEKC MCIT0/Ib30BaThCs He OymeT. V3-3a
3TOTO MOKeT YXYAIIUTbCS POU3BOAUTENBHOCTD, T. €. 3aIIPOC OYAEeT BBITIOTHSATHCS Me/IJIeH-
Hee. IHJIeKChbI MOAPOGHO PacCMaTPUBAIOTCS B I1aBe 8, a BOMPOCHI TPOV3BOAUTETbHOCTU —
B rmase 10.

Koneuno, cymectsyet u oniepatop NOT LIKE. Haripumep, eciu Mbl 3aXOTUM Y3HATh, KAaKU-
MM camoJieTaMM, KpoMe MaliMH KoMmmnauuit Airbus u Boeing, pacrionaraeT Haiila aBMakoMm-
TaHMs1, TO IPUAETCS YCIIOKHUTD YUIOBUE:

SELECT * FROM aircrafts
WHERE model NOT LIKE 'Airbus%'
AND model NOT LIKE 'Boeing%';

aircraft_code | model | range
_______________ D B
SuU9 | Sukhoi SuperJet-100 | 3000
CN1 | Cessna 208 Caravan | 1200
CR2 | Bombardier CRJ-200 | 2700

(3 cTpokn)
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Kpome cumBoia «%» B 11abioHe MOKET MCITOMb30BATHCS Y CUMBOJI ITOTUEPKUBAHNS — «_»,
KOTOPBIl COOTBETCTBYET B TOUYHOCTHU OSHOMY JTI060MY CMMBOJTY. B KauecTBe npumMepa Haii-
IeM B Tabuie «A3pOIOPThI» Te U3 HUX, KOTOPbIe MUMEIOT Ha3BaHMSI IJIMHOI TPU CMMBOJIA
(6yxBbI). C 3TOJ1 11€/IbIO 3a1aAMM B KauecTBe I1a6/I0Ha CTPOKY, COCTOSIIYIO U3 TPEX CUMBO-
JIOB « ».

SELECT * FROM airports WHERE airport_name LIKE '___';
-[ RECORD 1 J-+4--------------"oo--

airport_code | UFA

airport_name | Yoda

city | Yda

longitude | 55.874417

latitude | 54.557511

timezone | Asia/Yekaterinburg

CylIecTByeT psifi OIIepaTopoB IJist pabOThI C peryasipubiMy BbipakeHussmu POSIX. 3tn
OTIepaTopbl UMEIOT 6oJIbIlle BO3MOXKHOCTEN, yeM omepatop LIKE. [is TOro 4YToObI BbI-
6paTh, HaIpUMep, CaMOJIeThl KOMIaHuit Airbus u Boeing, MOKHO cIjeaTh Tak:

SELECT * FROM aircrafts WHERE model ~ '~(A|Boe)';

aircraft_code | model | range

_______________ S
773 | Boeing 777-300 | 11100
763 | Boeing 767-300 | 7900
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
733 | Boeing 737-300 | 4200
(6 cTpok)

OmnepaTop ~ MIIET COBITaJleHNe C MabJOHOM C YUeTOM PEerucTpa CUMBOIOB. CUMBOI «”»
B HayvaJle PeryJisspHOTO BbIpaKeHMs] 03HAYAET, UYTO IMOMCK COBIIaJIeHUsT OymeT MpuBsSI3aH
K Havajay cTpoku. Ecim ke Tpe6yeTcss IMpOBEPUTh HajM4YMe TAKOrO CMMBOJIA 8 COCmaese
CTPOKM, TO TIepe, HUM HYKHO ITOCTaBUTh CMMBOJI 0OPaTHOI KOCOI uepThl «\». BoipakeHne
B KPYIVIBIX CKOOKax O3HavaeT aJbTepHATUBHBII BBIGOP MEXKIY 3SHAUEHUSIMM, Pa3ie/iseMbl-
MM CMMBOJIOM «|». [I03TOMY B BRIOOPKY ITONAAyT 3HAUEHMsI, HAUMHAIOIIMECs MO0 Ha «A»,
160 Ha «Boe».

I ”HBepTUPOBAHMSI CMbIC/IA OTlepaTopa ~ Hy>KHO Iepes HUM 1006aBUTh 3HAK «!». B kaue-
CTBe IIpYMepa OThIIIEM MOJIe/IY CAMOJIETOB, KOTOpbIe He 3aBepiiatoTcst umcioM 300.

SELECT * FROM aircrafts WHERE model !~ '300$';
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B 3TOM pery/asipHOM BbIpaskeHMM CUMBOJ «$» 03HAUaeT MPUBSA3KY MIOMCKOBOTO IIabIOHa
K KOHITY cTpoKu. Ec/in ske Tpe6yeTcst MpOBEePUTh HaJIMUMEe TAKOTO CMMBOJIA 8 COCMABe CTPO-
KM, TO TI€pe]i HUM HYKHO ITOCTAaBUTh CUMBOJI 06PATHOI KOCOH YePThI «\».

aircraft_code | model | range

_______________ D B
SU9 | Sukhoi SuperJet-100 | 3000
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
CN1 | Cessna 208 Caravan | 1200
CR2 | Bombardier CRJ-200 | 2700
(6 cTpok)

Hcnonp3oBaHMe peryasipHbIX BbIpaskeHUIt MOAPOOHO pacCMaTpUBAETCs B paspeiie AOKY-
meHTauuu 9.7.3 «PerynsapHbie BbipaxkeHUst POSIX».

B kauecTBe 3aMeHbI TPAAMIMOHHBIX OIIEPAaTOPOB CPaBHEHWMS MOTYT MCIIO/JIb30BaThCA Mpe-
AUKaTbl CPABHEHMS, KOTOPbI€ BEOAYyT cebsq Tak JKe, KaK 1 oI1epaTopbl, HO MMEIOT ,upyrof/i
CMHTAKCHC.

IlaBajiTe OTBETMM Ha BOIIPOC: KaKue CaMOJIeThl MMEIOT aJlbHOCTD I0JIeTa B AMalia3oHe OT
3000 km go 6 000 km? OTBeT MOAYUYUM C TTIOMOIIIbIO TipeaukaTta BETWEEN.

SELECT * FROM aircrafts WHERE range BETWEEN 3000 AND 6000;

aircraft _code | model | range
_______________ s
SuU9 | Sukhoi SuperJet-100 | 3000
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
733 | Boeing 737-300 | 4200
(4 cTpokn)

O6paruTe BHMMaHMe, 4YTO IpaHMyHOe 3HaueHue 3 000 BKIIOUEHO B IOTYUYE€HHYIO0 BHIOOPKY.

[Tpu BbIGOPKE JAHHBIX MOXKHO MPOBOAUTH BBIUMCIEHUS U TIONYYaTh B Pe3yAbTUPYIOIIE
Tabiuile BBIYUCAsIEMBIE CTOXOLbI. EC/M Mbl 3aX0TUM MPEeCTaBUTDb JATbHOCTH MOJETa He
TOJIbKO B KMJIOMETPAX, HO ¥ B MWISIX, TO HY>KHO BBIUMCITATD 3TO BhIPAKEHME U [7Is yI06CTBA
IIPUCBOUTH HOBOMY CTOJIGITY MICEBAOHYM C TIOMOIIbIO KITIOUEBOTo C10Ba AS.

SELECT model, range, range / 1.609 AS miles FROM aircrafts;
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Boeing 777-300
Boeing 767-300

11100 | 6898.6948415164698571
7900 | 4909.8819142324425109

(9 cTpok)

ITo Bceli BEPOATHOCTH, TaKasl BbICOKAsi TOUHOCTDb IMpeacTaBJIeHU] 3HAYeHUI B MUJISIX He
Tp66yeTC5[, IIO3TOMY MbI MOXX€M YMEHBIIINTD €€ 40 PA3YMHOTIO IIpeeyia B ABa JECATUYHbBIX
3HaKa:

SELECT model, range, round( range / 1.609, 2 ) AS miles
FROM aircrafts;

Boeing 777-300
Boeing 767-300

11100 | 6898.69
7900 | 4909.88

Termepb 06paTUMCS K TAKOMY BOIIPOCY, KaK YIIOpsSAOUYeHMe CTPOK IIpy BbiBofe. Eciu He
NPUHSTH CrieluaabHbiX Mep, To CYB]l He rapaHTUpyeT HMKAKOTO KOHKPETHOTO TOPSIJ-
Ka CTPOK B pe3y/lIbTUPYIOLIelt BbIGOpKe. [IJIs YIIOPSIOUEHNS CTPOK CYKUT MPeqIOKeHMe
ORDER BY, koTopoe Mbl y:ke UCII0/b30Baau paHee. OmHAKO Mbl HE TOBOPU/IM, YTO MOKHO
3a,aTh He TOJIBKO BO3PACTAIOIINI, HO TaKKe M YOBIBAIOIIMIA TTOPSIOK COPTUPOBKY. Hampu-
Mep, eC/IY Mbl 3aXOTUM Pa3sMeCTUTh CAaMOJIEThI B ITOPSIIKE YObIBAHMS JaJbHOCTH UX ITOJIETA,
TO HY>)KHO CIenaTh Tak:

SELECT * FROM aircrafts ORDER BY range DESC;

aircraft_code

| |

+ +
773 | Boeing 777-300 | 11100
763 | Boeing 767-300 | 7900
319 | Airbus A319-100 | 6700
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
733 | Boeing 737-300 | 4200
Su9 | Sukhoi Superjet-100 | 3000
CR2 | Bombardier CRJ-200 | 2700
CN1 | Cessna 208 Caravan | 1200
(9 cTpok)
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MbI IeTaabHO pa3obpanuch ¢ Tabauieii «CaMoleTbl» U Terepb 00paTUM Hallle BHMMaHMe
Ha TabaunIy «ASporopThl»). B Heit ecTs cTonber] «YacoBoii mosic» (timezone). [laBaiiTe 1o-
CMOTPUM, B KaKIX Pa3JIMYHBIX YACOBBIX MOSICAX PACIIONATAIOTCS a3poIopThl. Ecyiu caenaTth
TPagVLIVMOHHYIO BBIGOPKY

SELECT timezone FROM airports;

TO MBI MOJIYYUM CIIMCOK 3HAUEHMI, Cpeay KOTOPBIX OymeT MHOTO moBTopsomuxcs. Ko-
HEYHO, 3TO Heygo6HO. [IJi1 TOro 4TOObI OCTaBUTh B BHIOOPKE TOJIBKO HEN08Mopsowuecs
3HayeHusl, CTYXXUT KiaoueBoe ¢ioBo DISTINCT:

SELECT DISTINCT timezone FROM airports ORDER BY 1;

O6paTuTe BHMMAaHMe, UTO CTONGEII, 10 3HAUEHUSIM KOTOPOTO OYAYT YIIOPsIIOUeHbI CTPOKH,
yKa3aH He C IOMOLIIbIO ero MMEeHH, a C IOMOIIbIO0 ero ITOPSIKOBOr0 HOMepa B IIpeJI0KeHU M
SELECT.

[Tonmyuynm Takom pe3yabTar:

timezone
Asia/Anadyr
Asia/Chita
Asia/Irkutsk
Asia/Kamchatka
Asia/Krasnoyarsk
Asia/Magadan
Asia/Novokuznetsk
Asia/Novosibirsk
Asia/Omsk
Asia/Sakhalin
Asia/Vladivostok
Asia/Yakutsk
Asia/Yekaterinburg
Europe/Kaliningrad
Europe/Moscow
Europe/Samara
Europe/Volgograd
(17 cTpok)

Takum 06pa3oM, a3pOIMOPThI PACIIOIAraloTCs B CeMHAALATH Pa3IMUHbIX YaCOBBIX MTOSICAX.
OuHu onycaHbl B 6a3e JaHHBIX YaCOBBIX ITOSICOB, TTOAAEPKMBAEMOIT MeKIYHapOOHOI opra-
Husanueit IANA (Internet Assigned Numbers Authority), ¥ oT/IMYaOTCS OT TPAAUIIMOHHBIX
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reorpa@uyeckmx ¥ agMUHUCTPATUBHBIX YaCOBBIX ITOSICOB, YMCI0 KOTOPBIX B Poccum paBHO
ONVHHAAIATH.

B Tabnmuiie «AspornopTsl» 6ojiee cTa 3amuceii. ECiiv Mbl ITOCTaBUM 3224y HATU TPY CaMbIX
BOCTOYHBIX a3POTIOPTa, TO /IS ee pelieHus IogoIes Obl TAKO aITOPUTM: OTCOPTUPOBATh
CTPOKU B Tabuiie 1o yObIBaHMIO 3HAUeHMIT cTonbua «Joarora» (Longitude) u BRKIIOYUTH
B BbIOOPKY TOJIBKO IEPBbIE TPYU CTPOKM. Kak OTCOPTMPOBATH CTPOKM T10 YOBIBAHUIO 3HAYE-
HMI Kakoro-1mbo cTonbiia, Bbl y3Ke 3HaeTe, a JJIs TOrO UYTOObI OTPaHMUUUTh YMCIO CTPOK,
BKJTIOUAEMBIX B PE3YIbTUPYIONIYIO BBIOOPKY, CYKUT mpenioxkenne LIMIT.

SELECT airport_name, city, longitude
FROM airports
ORDER BY longitude DESC

LIMIT 3;
airport_name | city | longitude
______________ s
AHagbipb | AHagzbipb | 177.741483
Ennsoso | MeTponasnosck-KamuaTckuin | 158.453669
MaragaH | MarapaH | 150.720439
(3 cTpokun)

A Kak HaiTH ellle TPU a3pONopTa, KOTOPbIe HAXOASTCS HEMHOTO 3aragHee MepBoil TPoii-
KM, T. €. 3aHMMAIOT MeCTa C YeTBEepPTOro I10 mectoe? AJITOPUTM OYIEeT MOUTU TaKUM Ke,
KakK B ITIepBO¥1 3a/1a4e, HO OH OYIEeT JOTOMHEH ellle OMHMM IIaroM: Hy>KHO IIPOITYCTUTh TPU
TepBbie CTPOKU, MPEXe UeM HavuaTh BbIBOZ,. [IJ1s1 TPOIyCKa CTPOK CYKUT MpeIoKeHue
OFFSET.

SELECT airport_name, city, longitude
FROM airports
ORDER BY longitude DESC

LIMIT 3

OFFSET 3;

airport_name | city | longitude
_________________ e
XoMyTOBO | xHO-CaxanuHck | 142.717531
Xypba | Komcomonbck-Ha-Amype | 136.934
Xabaposck-HoBbin | Xabaposck | 135.188361
(3 cTpokn)

B momonHeHMe K BBIUMCISIEMBIM CTOJ'IGU,aM, KOra BbLIBOAVMbIE 3HAUYEHMS IIOJIYy4YalOT ITy-
TeM BbI‘II/ICJ'IEHI/H‘/JI, npu BbI60pKe JaHHBIX 13 Ta6JII/II_[ MOJKHO MCITOJIb30BATh YCJIOBHBIE BbI-
pPakeHus, IT03BOJIAIOIIME BbIBECTM TO MJIM MHOE 3Ha4YeHVe B 3aBUCUMMOCTU OT YCJIOBVIﬁ.
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B Tabnuiie «CamoseThbl» ecTb cTonber «MaKkcuMaibHast AAAbHOCTD MojeTa» (range). Mbl
MOXKEM JOMOJHUTD BBIBOJ JAHHBIX U3 3TOI Tabnuibl cToa61oM «Kimacc caMmosieTa», umest
B BUJY NIPUHAJIEXXHOCTD KaXXA0I0 caMoJjieTa K KJIacCy JalbHEMarucTpajbHbIX, CpeiHeMa-
TUCTPaTbHBIX WM OIVKHEMaruCTpaabHbIX CYyIOB.

ISt 3TOTO TTOIOMIET KOHCTPYKITHUSI

CASE WHEN ycnoeue THEN BbipaxeHue

[ WHEN ... ]
[ ELSE BbipaxeHue ]
END

Bocrnonb3oBaBmINCh 3TOM KOHCTpyKuyen B npepjokeHun SELECT ¥ Ha3HauMB HOBOMY
CTOJNIOILY MMSI C TIOMOIIBI0 KJIIOUEBOT0 (JIOBA AS, TIONMyYMM CIeSyIOMINii 3a1poc:

SELECT model, range,
CASE WHEN range < 2000 THEN 'bawxHemMarucTpanbHbii'
WHEN range < 5000 THEN 'CpepHeMarucTpanbHbin'
ELSE 'JdanbHeMarucTpa/bHbin'
END AS type
FROM aircrafts
ORDER BY model;

model | range | type
_____________________ i
Airbus A319-100 | 6700 | JanbHemarucTpanbHbli
Airbus A320-200 | 5700 | LOanbHeMarucTpanbHbI
Airbus A321-200 | 5600 | LanbHeMarucTpanbHbI
Boeing 737-300 | 4200 | CpenHeMarucTpanbHbi
Boeing 767-300 | 7900 | LanbHeMarucTpanbHbii
Boeing 777-300 | 11100 | JanbHemarucTpanbHbIf
Bombardier CRJ-200 | 2700 | CpegHemarucTpasnbHbif
Cessna 208 Caravan | 1200 | bamxHeMarucTpasbHbii
Sukhoi SuperJet-100 | 3000 | CpeaHeMarucTpalsbHbli

(9 cTpok)

6.2. CoenpuHeHUA

B Tex cnyvasix, korma MH(popManyu, cogepikaleiicss B OMHO Tabauile, HeIOCTATOYHO JIJIsT
MOJIy4eHUs] TpeOyeMOoro pesy/bTaTa, MCIIONb3YIOT coeguHeHue (join) tabmuil. [TokaskeM
c110co6 BBITIOJTHEHMSI COeMHEHMS Ha TIpUMepe CIeIyIoNero 3amnpoca: BbI6paTh Bce MeCTa,
MpeaycMOTpPeHHbIe KOMIIOHOBKOT canmoHa camosneTa Cessna 208 Caravan.
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6.2. CoeduHeHus

CuHauvasia mpuBeneM SQL-KoMaHIy IJ1s1 BBITTOJIHEHMS 3aIIpOCa, a IIOTOM OObSICHUM, KaK MbI
ee MpUAyMaJIn.

SELECT a.aircraft_code, a.model, s.seat_no, s.fare_conditions
FROM seats AS s
JOIN aircrafts AS a
ON s.aircraft_code = a.aircraft_code
WHERE a.model ~ '~Cessna’
ORDER BY s.seat_no;

B nipenyioxkennu WHERE MBI IpuMeHMIM peTyasipHOe BbIpaskeHue, XOTSI B JAaHHOM CJIyJyae
MOKHO OBIIO C TAKMM K€ YCIIEXOM BOCITI0JIb30BaThCs U onepaTtopom LIKE mmu dbyHKLImeri
substr.

aircraft_code

CN1 Cessna 208 Caravan 1A Economy
CN1 Cessna 208 Caravan 1B Economy
CN1 Cessna 208 Caravan 2A Economy

I I I
+ + +
| | I
I I I
I I I
CN1 | Cessna 208 Caravan | 2B | Economy
| | I
I I I
I I I
I I I
I | I
I I I
I I I
I I I

CN1 Cessna 208 Caravan 3A Economy
CN1 Cessna 208 Caravan 3B Economy
CN1 Cessna 208 Caravan 4A Economy
CN1 Cessna 208 Caravan 4B Economy
CN1 Cessna 208 Caravan 5A Economy
CN1 Cessna 208 Caravan 5B Economy
CN1 Cessna 208 Caravan 6A Economy
CN1 Cessna 208 Caravan 6B Economy
(12 cTpok)

JaHHasl KOMaH/a WUTIOCTPUPYET cCOeAHeHNe ABYX Ta0/INI] HA OCHOBE PaBeHCTBA 3Ha-
YeHUit aTpuGyTOB.

B aT0i1 KOMaHze B npemyioxkenny FROM ykasaHbl gBe Tabauibl — aircrafts u seats,
npuYyeM KaXaasi U3 HUX TOMIy4Yusa elle U MCeBAOHMM C MTOMOIIbI0 KIIUeBOro cioBa AS
(3amMeTyM, YTO OHO He SBJIsIeTCs 06s13aTeIbHbIM). KOHEUHO, IICEBIOHUMBI MOTYT COCTOSITh
He TOJIbKO M3 OHOV OYKBBI, Kak B HalleM npuMepe. [IceBIoHMMBI YIOOGHBI B T€X CJIyYasx,
KOITla B COEAMHSIEMbIX TaOMMUIIAX €CTh OMHOMMEHHbBIE aTPUOYThI. B TakMx caydyasx B CIIMC-
Ke aTpubyTOB, CJIEAYIOIMX 32 KII0YeBbIM ¢IoBOM SELECT, He06X0MMO YKa3bIBaTh MO0
MM TaGIUIIbI, Y3 KOTOPOJi BRIOMpaEeTCs 3HaUEHMe 3TOTO aTpubyTa, 1160 ee IICeBIOHNM, HO
TICeBIOHMM MOXET ObITh KOPOTKUM, UTO yIOOHEee PV HAIMMCAaHUM KOMaHIbl. IIceBIOHUM
M aTPUOYT COENVHSIIOTCSI CMMBOJIOM «.». [ICEBAOHMMBI UCITONb3YIOTCSI ¥ B TIPEIJIOKEHUSIX
WHERE, GROUP BY, ORDER BY, HAVING, T. e. Bo Bcex yacTsax KomaHabl SELECT.
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WTak, Kak MbI paccykgaan? Eciv 6b1 B KaueCTBe UCXOAHbIX CBeIEeHMIT MbI IIOTYUYUIIN CPasy
Kkop, camoseta — CN1, To 3ampoc cBescs 6bI K BIOOPKe U3 OfHOI Tabmuilel «Mecta». OH
ObLT OBl TAKUM:

SELECT * FROM seats WHERE aircraft_code = 'CN1';

Ho Ham maHo Ha3BaHMe MOZENN, a He ee KOJ, [T03TOMY IIPUAETCS MOOKIIOUNTD K paboTte 1
Tabmuiy «CamosneTsl» (aircrafts), B KOTOpOii XpaHSITCS HaMMeHOBaHUS Mogeneit. [Iis
TOTO YTOOBI PEIINUTD, YIOBIETBOPSIET JIM CTPOKA TAGIUIIBI Seats MOCTaBIEHHOMY YCIIOBUIO,
HY>KHO Y3HaTh, KAKO MOJIe/i caMOojieTa COOTBETCTBYET 3Ta CTPOKa.

Kaxk 970 MOKHO y3HaTh? B Kaskoi cTpoKe Tabauibl seats ecTb aTpubyT aircraft_code,
TaKo1 ke aTpUbYT eCTb U B KasKA 01 CTpoKe Tabmuilel aircrafts. Eciam ¢ Kakmoit CTpoKoii
TabaMIBI Seats COEAMHUTD TaKyI0 CTPOKY Tabnuilpl aircrafts, B KOTOpOit 3HaUeHMe aT-
pubyTra aircraft code Takoe ke, Kak ¥ B CTPOKe TabIUIIbI Seats, TO chOpMUPOBaHHAS
KOMOVHMPOBaAHHAsI CTPOKA, COCTaBJIEHHAs U3 aTpUOyTOB 06eux Tabuil, OyIeT comepsKaTh
He TOJTbKO HOMeP MeCTa, KJIacC 00CTY>KMBAHUSI U KOJ, MOZEJIU, HO — YTO BasKHO — U HaUMe-
HOBaHMe Mogenn. IToaToMy ¢ romoribio yotosus WHERE MoskHO GymeT oToO6paTh TOIBKO
Te pesyabTUPYIOIINE CTPOKM, B KOTOPBIX 3HaueHue aTpubyta model Oymet «Cessna 208
Caravan».

A Kakue CTOJIOIbI OCTABJISTD B CITVCKE CTONMO10B npeaaoskennst SELECT, pemath HaM. Jlake
eCJIY MbI COeIMHSIEM ABe TaGIuIIbl (VI 60jIee), TO COBEPIIEHHO He 00S13aTeTbHO B Pe3YJIb-
TUPYIOIINIA CIIMCOK CTOJIOIIOB BKIIOYATh CTOMIOLIBI BCEX TAOINII, IEPEUMC/IEHHBIX B ITPeJI0-
skeHMy FROM. MbI MOT/IM ObI OCTaBUTh TOJTBKO aTPUOYTHI TAGIMUIIBI Seats:

SELECT s.seat_no, s.fare_conditions
FROM seats s
JOIN aircrafts a ON s.aircraft_code = a.aircraft_code
WHERE a.model ~ '~Cessna'’
ORDER BY s.seat_no;

seat_no | fare_conditions

_________ e e
1A | Economy
1B | Economy
2A | Economy
2B | Economy
3A | Economy
3B | Economy
4A | Economy
4B | Economy
5A | Economy
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5B | Economy
6A | Economy
6B | Economy
(12 cTpok)

Eciu mogBecTyt UTOT, TO MOKHO YIIPOIIEHHO OOBbSICHUTh MeXaHM3M ITOCTPOEHMS COeIMHe-
HUS CTIeAYIOMMM 06pa3oM.

CHauvasia GopMUPYIOTCSI BCe TTOoMapHble KOMOMHAIIMM CTPOK U3 06enx Tabull, T. €. JeKap-
TOBO [TPOV3BEI€HIE€ MHOXECTB CTPOK 3TUX Ta6/IMII. DTY KOMOMHMPOBaHHbIE CTPOKM BKITIO-
YaloT B cebs Bce aTpuOyThI 06e1x Tabmuil.

3aTeMm B [ie/I0 BCTyTaeT ycioBue s . aircraft _code=a.aircraft_code. 3To 03Hayvaer,
YTO B Pe3y/JIbTUPYIOLIEM MHOKECTBE CTPOK OCTAHYTCS TOIBKO T€ U3 HUX, B KOTOPbIX 3HAYe-
Hus aTpubyTa aircraft_code, B3aTbie u3 Tabmuibl aircrafts u us Tabnuils seats,
onyHakoBbie. CTPOKM, He YIOBAETBOPSIOINIE STOMY KpUTepUI0, OTOUIBTPOBBIBAIOTCS.

OJTO 03HAvaeT Ha MPaKTUKe, UTO KaXKIO0i CTpoKke U3 Tabauibl «MecTa» Mbl COMIOCTABYIN
TOJIbKO OfHY KOHKPETHYIO CTPOKY 13 Tab/uiibl «CaMoJIeThl», U3 KOTOPOi MbI Telepb MO-
SKeM B3SITh 3HaUeHMe aTpubyTra «Mopesrb camosieTa», YTOObI BKIIIOUUTD €€ B UTOTOBBIN BbI-
BOJI, JAHHBIX.

Ha mpakTuKke onmycaHHbI MeXaHM3M He peann3yeTcst OyKBaibHO. CrielaabHast OACUCTe-
ma PostgreSQL, Ha3bIBaeMas MIIaHMPOBILIMKOM, CTPOUT IIJIaH BBIMIOJIHEHMS 3aIpoca, KOTO-
pbIit sIBJISIeTCS ropasmo 6osee 3G deKTUBHBIM, UeM YIIPOIIEHHbIN IIJIaH, ITpeICTaBJIeHHbI
30ech. [leTaabHO BOMPOCHI TJIAHMPOBAHMS 3aIIPOCOB PaCCMaTpPUBAKOTCS B rase 10.

3ampoc, KOTOPbIif Mbl PaCCMOTPETN, MOXKHO 3aIMCaTh HEMHOTO ITO-APYyromy, 6e3 UCII0/b-
3oBaHus npeayioxkedus JOIN (o6paTuTe BHMMaHME, UTO Mbl He MCITO/Ib30BAIM K/IIOUEBOe
c10BO AS 1)1 Ha3HAUeHMs TICeBAOHMMOB TabaMIIaM).

SELECT a.aircraft_code, a.model, s.seat_no, s.fare_conditions
FROM seats s, aircrafts a
WHERE s.aircraft_code = a.aircraft_code
AND a.model ~ '~Cessna’
ORDER BY s.seat_no;

B sTOM BapuaHTe yoIoBMe coeMHeHMs Tabnuil s . aircraft_code=a.aircraft_code
mepenuio u3 npenyiokeHust FROM B mpennoxkenvie WHERE, a Ta6mmIIbI MpoCTO IepeumncieHbl
B nnpemyioskeHu FROM uepes 3amsiTyio. [IpocThie 3ampoChl 3a4acTyi0 3alMChIBAIOT MMEHHO
B Takoi1 popme, 6e3 npemioxkenyss JOIN, a B mpemoskeHnuyt WHERE yKa3bpIBalOT KpUTEPUHA,
KOTOPBIM JIO/IKHBI YAOBAETBOPSTDH Pe3yabTUPYIOlNe CTPOKMA.
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W3yuas s3Ik SQL B0OO0OIIE ¥ CIIOCOOBI BBIMIOTHEHMSI COEIVHEHMII B YaCTHOCTY, HYKHO
MMEeTb B BULY, UTO pe3ylbinamom abbix pensyuoHHbIX onepayuii Had omHoweHusmu (mao-
auyamu, npedcmasieHusmu) makice si8siemcst omuouleHue. II03ToMy Takme orneparuy Mox-
HO MPOM3BOJIbBHO KOMOVHUPOBATD APYT C IPYTOM.

B coemuHeHMM OmHA M Ta Ke TabMMIlA MOKET yUyacTBOBaTh ABaXKIbI, T. €. (OPMUPOBATD
coeaMHEeHMe TaGIUIbI C caMoii co00ii. B KauecTBe MpuMepa pacCMOTPUM 3aIpoc st
cosmaHus nmpencrasiaeHust «Peiicel» (flights_v), 0 KoTopoMm Ijia peub B I7iaBe 5.

OTOT 3aIIpoC BBITVIAOUT TaAK:

CREATE OR REPLACE VIEW flights_v AS
SELECT f.flight_id,
f.flight_no,
f.scheduled_departure,
timezone( dep.timezone, f.scheduled_departure )
AS scheduled_departure_local,
f.scheduled_arrival,
timezone( arr.timezone, f.scheduled_arrival )
AS scheduled_arrival_local,
f.scheduled_arrival - f.scheduled_departure
AS scheduled_duration,
f.departure_airport,
dep.airport_name AS departure_airport_name,
dep.city AS departure_city,
f.arrival_airport,
arr.airport_name AS arrival_airport_name,
arr.city AS arrival_city,
f.status,
f.aircraft_code,
f.actual_departure,
timezone( dep.timezone, f.actual_departure )
AS actual_departure_local,
f.actual_arrival,
timezone( arr.timezone, f.actual_arrival )
AS actual_arrival_local,
f.actual_arrival - f.actual_departure AS actual_duration
FROM flights £,
airports dep,
airports arr
WHERE f.departure_airport = dep.airport_code
AND f.arrival_airport = arr.airport_code;

156



6.2. CoeduHeHus

B aTom mpepcTaBiieHNy UCIIOIb3YeTCS He TOMbKO Tabmuia «Peiicel» (£lights), Ho Takke
" Tabnuiia «AsponopTel» (airports). [Ipuuem oHa MUCIIONb3YeTCs, YCIOBHO TOBOPS, IBa-
>kapl. [losiIcHMM, UTO MBI UMEEM B BUAY.

Kax BbI y3ke 3HaeTe U3 IIaBbl 3, IPU COeAVHEHUY ABYX TaOINI] B pe3y/IbTUPYIOLTYIO BHIOOD-
Ky TIOMAaJIal0T Te KOMOWHAIMU CTPOK U3 TIEPBOIi ¥ BTOPO TAab/INII, KOTOPbIE YAOBIETBO-
PSIIOT YCI0BUIO, yKa3aHHOMY B npeniokeHun WHERE. Bynem paccykzmaTh OT MPOTUBHOTO.
Iycts B mpepyioxkeHue FROM Tabnuma «Asponopthl» (airports) 6ymeT yKasaHa TOJbKO
onIyH pas, Torga npenyoxkeHust FROM 1 WHERE 6yayT BBIIISIIETH TaK:

FROM flights £, airports a
WHERE f.departure_airport = a.airport_code
AND f.arrival_airport = a.airport_code;

OTO O3HAYaeT, UTO MPM coenvHeHMM ABYX Tabmuil PostgreSQL OymeT MbITaThCS IJIST Kask-
moit ctpoku u3 Tabmuiel £lights HaliTu Takyio CTpOKy B Tabiuile airports, B KOTO-
poit 3HaueHue aTpubyTa airport_code 6ymeT paBHO He TOJbKO 3HAUEHMIO aTpubyTa
departure_airport, HO TakKe U 3HaUeHMIO aTpubOyTa arrival airport B Tabnuile
flights. Ilomygaercs, 4To JaHHOE YCJIOBME OyIET BBIIIOJHEHO, €C/IM TOJIbKO aspoIopT
BBIJIETA U a9POMOPT Ha3HAUEHUS OyIeT OmHMM U TeM ke. OgHako B cdepe MmaccaskMpCKux
aBMaIepeBO30K TaKMX peiicoB He 6biBaeT. KOHEUHO, MHOTIA CaMOJIeThl BO3BPAIAIOTCS B
ITYHKT BbIJIETA, HO 3TO YK€ COBCEM ApyTasi CUTyallysl, KOTopas B Hallleil yue6HOIT 6a3e JaH-
HbBIX HE YUUTBHIBAETCS.

Takum 06pa3oM, MPUXOAUM K BBIBOAY O TOM, UTO KaKAYIO CTPOKY M3 TaOauUIbl «Peiichi»
He0O6XOOVMO COeOVHSITD C ABYMS PA3/IUYHbIMU CTPOKAMU U3 TAOINIIBI «A3POTIOPTHI»: BeIb
aspoIIopT BbIJIETA M a3PONOPT Ha3HAYEHMS — 3TO pa3iuyHsie a3ponopTsl. OLHAKO IIPU Of; -
HOKPATHOM BKJTIOUeHUU TabInIIbl « ASPOTIOPThI» B IIpenoskeHme FROM coenaTh 3To HEBO3-
MOXXHO, TIO3TOMY TIOCTYTIAIOT TaK: K Tabnmuile airports B npemyoxkenny FROM o6pararor-
€SI IBaXK/IbI, KaK OYATO 3TO IBE KOTIUY OIHOM U TOV K€ TaOaUIIbI.

KoneuHo, Ha caMOM Jiefie HUKaKMX KONuii He co3paeTcs. [IpocTo B pe3ynbTaTe MOMCK CTPOK
B Heil 6ymeT MpOM3BOOUTHCS ABAXKIbI: OOMH pa3s Ijsl aTpubyrta departure_airport,
a BTOpOit pas — mjis atpubyra arrival airport. Ho mockonabKy Heobxomumo obec-
MeYUTh OFNHO3HAUHYIO MAEHTUDUKAIMNIO, TO KaKAON «KOMUU» (IK3EMIUISIPY) TAOIUIIBI
airports MpuCBauBalT YHMUKAJIbHbBINM MICEBILOHUM, B HalleM ciaydyae 3TO dep U arr, T. e.
departure u arrival. 3Ty CeBAOHMMBI YKa3bIBaIOT, U3 KaKOW «KOMUM» (IK3eMILISIPA)
Tabmuibl airports HykHO 6paTh 3HaUeHMe aTpubyTa airport_code s comocTasie-
Hus ¢ arpubyramu departure_airport marrival airport.
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PaccmoTpeB 3TOT mpuMep, BHOBb 06PaTMMCSI K COeIVMHEHMUSIM TAKOTO TUIIA U ITOKasKeM TP
c1rioco6a BBITIOMHEHMS] COeTUHEHUST TAaOIUIIbI C CAMO¥ CO00, OTIMYAIOIINeCs] CUHTAaK-
CUYeCKU, HO SIBJISTIONIMeCs GYHKIIMOHATbHO SKBMBaJIeHTHbIMM. Halll 3amrpoc-mitiocTpanys
IOJDKEH BBISICHUTD: CKOJIbKO BCETO MAapUIPYTOB HYKHO 6bLIO0 6bI ChOpMMUPOBATH, €CIU Obl
TpebOBAIOCh COEIMHUTD KaXKIbIii TOPOJ, CO BCEMM OCTaTbHbIMM TopogamMu? Eciu B ropofe
uMeeTcs 6oj1ee OJHOTO a3POIOPTa, TO JOTOBOPUMCS PEICHI 3 KasKAOTO M3 HUX (B KaXKIbIiA
M3 HUX) CUMTATDb OTAEIbHBIMIU MapuipyTamu. IToaToMy rpaBuIbHee GbUIO O TOBOPUTD HE
0 MapuIpyTax u3 KaxkJoro ropojia, a 0 MapuipyTax 13 KaKI0ro a3pornopra Bo BCe Apyrue
asporoptsl. KoHEUYHO, peiicoB 13 JI060r0 ropoia B TOT K€ CaMblIif FOpo[, OBITh He JO/DKHO.

TepBbIit BapMaHT 3aIIpoca UCIIONb3yeT OObIYHOE TTepeuncieHe MMeH Tabaull B peaio-
skeryy FROM. ITocKO/IbKY MMeHa Tab/Ii1I COBIIAAA0T, MCIIOAb3YIOTCS IICEBIOHMMBIL. B TakoM
cryuae CYB]I o6paiaeTcst K Tabamiie OBakabl, Kak ecjiy Obl 3TO ObLIM Pa3IMUYHbIE TAOIUIIbI.

SELECT count( * )
FROM airports al, airports a2
WHERE al.city <> a2.city;

Kak MbI yske roBopuiu paHee, CYB]I coemuHSIET KaXKIYIO CTPOKY IT€PBOi1 TaOGMUIII C KasK-
IOVt CTPOKO¥ BTOPOIt Ta6/IUIIBL, T. €. GOPMUPYET AeKapTOBO IIPOU3BeaAeHMe TabInI — BCe
MoINapHble KOMOMHALMYU CTPOK U3 ABYX Tabnuil. 3atem CYB]I or6pachiBaeT Te KOMOUMHM-
pOBaHHbBIE CTPOKM, KOTOPBIE He YA OBJIETBOPSIOT YCIOBUIO, TPUBELEHHOMY B MPeAJIOKeHUU
WHERE. B Halllem nmpuMepe yCIOBMe Kak pas i oTpaskaeT TpeboBaHMe O TOM, UTO PeiicoB U3
OJTHOTO TOPOJIA B TOT JK€ CAMBIN rOpOJ ObITh HE OJKHO.

10704
(1 cTpoka)

Bo BTOpOM BapmaHTe 3apoca Mbl UCIIOIb3yeEM COeAVMHEHNMEe TaGaui, HaA OCHOBEe Hepa-
BEHCTBA 3HAYEHMI1 aTpuUOyTOB. TeM camMbIM Mbl ITlepeHeC/IN YCI0BME 0TO60PA Pe3yabTH-
pyroiux cTpok us npenyioxenusi WHERE B ipenjioskeHne FROM.

SELECT count( * )
FROM airports al
JOIN airports a2 ON al.city <> a2.city;

10704
(1 cTpoka)
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TpeTuii BapuaHT IpefycMaTpyBaeT IBHOE MUCIIO/Ib30BaHMe AeKapToBa IIPpou3BegeHns
Ta6aun,. [11g aToro aryskut npenioxkeHe CROSS JOIN. JIuirHme CTPOKHM, Kak 4 B IEPBOM
BapuaHTe, OTCeMBaeM C MOMOIIbIO IpeayiokeHnst WHERE:

SELECT count( * )
FROM airports al CROSS JOIN airports a2
WHERE al.city <> a2.city;

10704
(1 cTpoka)

C touku 3penust CYB]] 3Ty Tpu BapuaHTa 3KBMBAJIEHTHbBI ¥ OTIMYAIOTCS JINIITb CUHTAKCH -
com. [yt Hux PostgreSQL BbIOEpET OMH U TOT Ke IIaH (OPSIIOK) BRIMOTHEHMS 3aITpoca.

Termepb 06paTUMCS K TaK HA3bIBAEMbIM BHEIIHMM COEAVMHEHMSIM. 3a0aAMMCS BOITPOCOM:
CKOJIBKO MapIIPyTOB OOCTY>KMBAIOT CaMOJIeThl Kaskaoro Tumna? Eciy He Tpe6oBaTh BhIBOAA
HaVMeHOBaHMIT MOJiesieil CaMOJIETOB, TOTZA BCIO HEOOXOMMMYIO MHGOPMAIIMIO MOXHO TMO-
JIYYUTH U3 MaTepuaJnM30BaHHOTO TpeacTaBieHus «MapiipyTbl» (routes). Ho MbI Bce ke
6ymeM BBIBOOUTD M HAMMEHOBAHMS MOJIeJIel, ITO3TOMY 00paTuMCst Takke K Tabmuile «Ca-
MoseThbl» (aircrafts). CoemuHMM 3TU TAabAUIBI HA OCHOBe aTpubyTa aircraft code,
CTPYIIIIUPYEM CTPOKU U IIPOCTO BOCTIONb3yeMcs QyHKIMel count. B aToM 3ampoce BHeII-
Hee coeIVHEeHMeE ellle He UCIIONb3YyeTCs.

SELECT r.aircraft_code, a.model, count( * ) AS num_routes
FROM routes r
JOIN aircrafts a ON r.aircraft_code = a.aircraft_code
GROUP BY 1, 2
ORDER BY 3 DESC;

aircraft_code | |

--------------- S ———

CR2 | Bombardier CRJ-200 |
CN1 | Cessna 208 Caravan | 170

| |

I |

I I

I I

I |

I |

SuU9 Sukhoi Superlet-100 158
319 Airbus A319-100 46
733 Boeing 737-300 36
321 Airbus A321-200 32
763 Boeing 767-300 26
773 Boeing 777-300 10
(8 cTpok)
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O6paruTe BHMMaHue, 4TO Tabauia «CamMoseTsl» COOep>kKUT 9 Mojeeii, a B 9TO BhIGOPKe
JIAIIL 8 CTPOK. 3HAUMT, KaKasi-TO MOe/Ib CaMOjIeTa He YJaCTBYeT B BBITTOJIHEHNUM PeiicoB.
Kak ee BbISIBUTD?

C ITOMOIIBIO TAKOTO 3arpoca:

SELECT a.aircraft_code AS a_code,
a.model,
r.aircraft_code AS r_code,
count( r.aircraft_code ) AS num_routes
FROM aircrafts a
LEFT OUTER JOIN routes r ON r.aircraft_code = a.aircraft_code
GROUP BY 1, 2, 3
ORDER BY 4 DESC;

a_code | model | r_code | num_routes
-------- T T yeysyspuyas epEyuySpspayay ey
CR2 | Bombardier CRJ-200 | CR2 | 232
CN1 | Cessna 208 Caravan | CN1 | 170
SuU9 | Sukhoi SuperJet-100 | SU9 | 158
319 | Airbus A319-100 | 319 | 46
733 | Boeing 737-300 | 733 | 36
321 | Airbus A321-200 | 321 | 32
763 | Boeing 767-300 | 763 | 26
773 | Boeing 777-300 | 773 | 10
320 | Airbus A320-200 | | 0
(9 cTpok)

B maHHOM 3aIpoce MCIoIb3yeTCs JIeBOe BHEIIIHee COeaMHeHe — 06 3TOM TOBOPUT IIpel-
snoxkenme LEFT OUTER JOIN.

B xauecTBe 6a30BOi1 Tabmuilpl BbIOMpaeTcs Tabauia aircrafts, ykasaHHasl B 3aIpoce
cneBa ot npenyiokeHus: LEFT OUTER JOIN, u ojist KakKaoi CTPOKM, HaXOOSILIENCS B Hell, U3
TabIUIIBI TOUt ES MTOAOUPAIOTCS CTPOKM, B KOTOPBIX 3HAUeHMe aTpubyTa aircraft code
TaKoe ke, Kak ” B TeKyleit cTpoke Tabmuiisl aircrafts. Ecau B Tabnmuiie routes HeT HU
OIHOV COOTBETCTBYIOIIEN CTPOKM, TO MPU OTCYTCTBUM KiatoueBbix ¢ioB LEFT OUTER pe-
3yIBTUPYIOLIAs KOMOVHMPOBaHHAs CTPOKA IIPOCTO He 6ymeT chopMUpoBaHa 1 He MonageT
B BbIOOPKY. Ho nipy Hammumm KimoueBsix ¢1oB LEFT OUTER pesynbTupylomias cTpoka Bce
paBHO OymeT copmMmpoBaHa.

OTO IMPOMCXOAUT TAKMM 06Pa30oM: eI IJ1s1 CTPOKY U3 JIEBOV TAOIMIIBI (JIEBOI OTHOCUTENb-
Ho nipenyiokeHus LEFT OUTER JOIN) He HaxogmUTCS HU OGHOM COOTBETCTBYIOILEN CTPOKMU
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B IIpaBOJi Tab/IMIIE, TOINA B Pe3YJIbTUPYIOILYIO CTPOKY BMECTO 3HAUEHMIi CTOIOIOB Ipa-
BOJi Tabuibl 6ymyT moMerneHbl 3HaueHust NULL. TTosryyaeTcst, 9ToO JJ1sT CTPOKM U3 TabOIM-
bl aircrafts, B KOTOpoit 3HaueHue atpubyTa aircraft_code paBHo 320, B Tabnuiie
routes HeT HM OTHO CTPOKM C TaKMM Ke 3HaUeHMeM 3TOTro aTpubyTa. B pesyabTaTe npu
BBIBOJIe BBIOOPKM B CTOJOIE a_code, B3ITOM U3 Tabauipbl aircrafts, 6ymeT 3HaueHue
320, aBcronbue r_code, B3ITOM 13 Tabnuilpl routes, 6ymeT sHaueHnne NULL. Dot cTos-
6ell BKJIFOUEH B BBIOOPKY JIMIIIb 151 TIOBBIIIIEHMS HATJISITHOCTU, B PeaIbHOM 3aIpoce OH He

HYKEH.

O6paruTe BHMMaHMe, YTO ITapamMeTpoM QYHKIIMM count SIBJSETCS CTONOEN U3 TaOIUIIbI
routes, nostomy count u BeigaeT unciao 0 g camosnera ¢ KogoM 320. Ecin 3aMeHUTh
€ro Ha OJHOMMEHHbIN cTonber U3 Tabmuubl aircrafts, Torga count BeigacT 1, uto Oy-
JeT MPOTMBOPEUNTD 11e/I1 Halllel 3aauM — MOLCYMUTATD UMCIO0 PeiicoB, BHIMOTHSIEMbIX Ha
camosieTax Kaxkaoro tuma. HamoMumum, uto ecin GyHKIMS count B KauecTBe rmapamerpa
MoJTyyaeT He CMMBOJ «+», @ MMSI CTOIOLIA, TOTAA OHA TIOACUYUTHIBAET UMCIIO CTPOK, B KOTO-
PBIX 3HaUEHME B 3TOM CTOJIOIE orpenesieHo (He paBHO NULL).

Kpome y1eBoro BHeIIHero coeqMHeHs CyLIeCTBYeT TaKKe M IIpaBoe BHeIIHee coefyHe-
Hue — RIGHT OUTER JOIN.

B aTOM Ci1y4yae B KauecTBe 6a30B0ii BeIOMpaeTcs TabIMIia, MMSI KOTOPOii yKa3aHo CIIpaBa OT
npennoxxeHns RIGHT OUTER JOIN, a MexaHM3M OTyYeHUs pe3yAbTUPYIOIIMX CTPOK B CITy-
yae, KOTZA JIsl CTPOKM 6a30BOI TabGIMIBI He HAXOOUTCS Taphbl BO BTOPOI1 TabauIe, TOYHO
TaKOM e, KaK U [JI JIeBOI'0 BHEIIHero coenuHeHus. Kak cka3aHO B JOKyMeHTaLuy, IIpa-
BO€ BHeIIHee CoelfHeHMe SBJISIeTCs JIUIIb CUHTaKCUYeCKUM IIPYeMOM, IIOCKOJIbKY BCerna
MOYXHO 3aMEHUTb ero JIeBbIM BHEIIHUM COeiVHeHeM, IIOMEeHSB IIpK 3TOM MMeHa Tabuil
MeCTaMMu.

BaskHO YUMTHIBATh, UTO IOPSIIOK ClieqoBaHus Tabmui B npemiokennsx LEFT (RIGHT)
OUTER JOIN HMKaK He BIMSIET Ha MOPSIOK CTOI010B B npenaoskennun SELECT. B Bolie-
MIPMBEIEeHHOM 3ampoce Mbl HaIllMCaIu

SELECT a.aircraft_code AS a_code,
a.model,
r.aircraft_code AS r_code,

Ho eciu 661 HaM 3TO 6BIIO HY>XKHO, TO MbI MOIJIN ObI IIOMEHSITh CTO.T[6]_[bI MeCTaMu:

SELECT r.aircraft_code AS r_code,
a.model,
a.aircraft_code AS a_code,
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KombuHaiyei 3Tux IByX BMIOB BHEIIHUX COEAVMHEHUI SIBISIETCS MOJHOE BHEIIHee COo-
eguHenue — FULL OUTER JOIN.

B aTOM ciyyae B BBIOOPKY BKITIOUAIOTCSI CTPOKM W3 JIEBOJ TaOIUIIbI, AJI KOTOPBIX HE Ha-
IIVIOCh COOTBETCTBYIONIMX CTPOK B IMPaBOit TabMuIle, M CTPOKM U3 IIPaBOii TaGIUIIbI, /IS
KOTOPBIX He HAIIlJIOCh COOTBETCTBYIOUIVX CTPOK B JIEBOJT TaOIMUIIE.

B mpakTuaeckoit paboTe Mpu BBIMOTHEHNM BHIOOPOK 3aUaCTyIO BBITIOHSIIOTCSI MHOTOTA0-
JIMYHBIE 3aIpOoChl, BKIIOYAOIIe TPy TabauIilbl M Ooiee. B KauecTBe mpuMepa paccMOT-
PUM TaKyIo 3aa4y: OTIPEeIeIUTD UYMCIIO MTACCAKUPOB, He IIPUILEIINX Ha PErMCTPALIo O1-
JIETOB U, C/leJOBaTeNbHO, He BbIETEBIIMX B ITYHKT Ha3HaueHMs. byJieM yunTbIBaTh TOIbKO
pelichl, y KOTOPBIX (DakTMuecKoe BpeMs BblJIeTa He IyCTOe, T. €. PeiiCchl, MMeIoIie CTaTyC
Departed wnu Arrived.

SELECT count( * )
FROM ( ticket_flights t
JOIN flights £ ON t.flight_id = £.flight_id

)
LEFT OUTER JOIN boarding_passes b

ON t.ticket_no = b.ticket_no AND t.flight_id = b.flight_id
WHERE f.actual_departure IS NOT NULL AND b.flight_id IS NULL;

OKa?:bIBEIETCf{, TaKMX I1aCCaAXKMPOB HET.

(1 cTpoka)

ITpu dbopmupoBaHMM 3ampoca HAgO0 BCIIOMHUTHL, YTO Tabnuia «llocagouyHbie TaJOHBI»
(poarding_passes) cBsa3aHa c Tabnuiieit «[lepenetrbl» (ticket flights) mo BHelHe-
My KJTIOUY, a TUII CBsI3u — 1:1, T. e. KaKmoi1 cTpoke m3 tabmuibl ticket_flights coot-
BETCTBYET He 60Jiee OIHOI CTPOKM B Tabmuile boarding passes: Bemb CTpOKa B TaGIMITY
boarding_passes mob6aBisieTcsl TOMbKO TOTAA, KOTJA MACCaskUp MPOIeT PerucTpaluio
Ha petic. OIHaKo TeopeTu4yecku, Ja U MpakTUIeCKy TOXe, MaccakMp MOKeT Ha perucrpa-
IIMIO He SIBUTHCS, TOTAA CTPOKa B Tabmuiy boarding_passes mob6asieHa He Oyfer.

ITockonmbKy HaC MHTEPECYIOT TOMBbKO Pelichl C HeMMYCThIM BpeMeHeM BblIeTa, HaM MPUJIETCS
o6paTuTbhes K Tabmuile «Peiichl» (£1ights) 1 coequunTs ee c Tabnmuueit ticket flights
o atpubyty flight_id. A 3arem g momkmoueHus Tabauibl boarding_passes Mbl
MCITONIb3yeM JIEBOe BHeIlIHee COeAVHEHMe, T. K. B 9TOV TAb/IMIle MOKET He OKa3aThCs CTPO-
KM, COOTBETCTBYIOIIEN cTpoKe n3 Tabauiupl ticket flights.
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B npennioskennn WHERE BTopoe yoioBue —b . flight _id IS NULL. OHO 1 mO3BOJISIET BBI-
SIBUTb T€ KOMOMHMPOBAHHbIE CTPOKM, B KOTOPBIX CTONMOIaM Tabiuiibl boarding passes
ObUTM HasHaueHbl 3HaueHUst NULL 13-3a TOro, 4YTO B Heil He HAIIOCh CTPOKM, AJIS KO-
TOPOJI BBITTOMHSIOCHh ObI yeioBue t.ticket _no =b.ticket_no AND t.flight_id =
b.flight_ id. KoneuHo, gjs rnpoBepku Ha NULL MbI MOI/IM MCIIOJIb30BaTh JII000i CTOJ-
6e1r Tabmuipl boarding passes, a He Tonbko b. flight id.

ITpu dopMupoBaHMM COeIMHEHMI TIOOKIIOUEHME TAOIUIL BHIMTOIHIETCS CJieBa HAIPaBo,
T. e. 6epeTcst camad IepBas Tabnuiia B mpemyioxkeHnyt FROM 1 ¢ Helt coemyHsIeTCsT BTOpast
TabM1IIa, 3aTEM C ITOJTYYIEHHBIM HAOOPOM CTPOK COIMHSIETCS TPeThsI Tabnuiia u T. . Ecin
TpebyeTcs] U3BMEHUTh MOPSAIOK COeNVHEeHMS TablnIl, TO MOTYT MCIIOIb30BAThCSI KPYIJIbIe
CKOOKM. B MpuBegeHHOM 3apoce MblI MCIIOIb30BaIM KPYIIble CKOOKM IJIsT HAT/ISIIHOCTH,
O[HAKO B JAHHOM C/Ty4ae OHM He 6L 06s13aTesTbHbIMM. Heo6X0ommMo pa3mmMyaTh OMmMcaH-
HBIii BBIIIIE JIOTMYECKUI MOPSIOK COeNVHEHMS TabJUII, T. €. B3IVISII C MO3UIIUM TTPOrpaM-
MUCTA, UIIYIIEro 3arpoc, M TOT GaKTUUECKIUIi MTOPSTOK BBITTOJIHEHMSI 3aI1pOCa, KOTOPbIA
oymeT chopMMUPOBaH INIAHMPOBIIMKOM. OHM MOTYT pasandaThcs. [Tonpo6HO o MIaHax BbI-
TTOJIHEeHMSI 3aIIPOCOB CKa3aHo B rase 10.

Temepb paccMOTpUM 6oJjiee CIOKHBIN pyuMep. 3BeCTHO, UTO B KOMITbIOTEPHBIX CHCTEMAaX
6bIBaOT cOOM. ITpeATIoNoKIIM, UYTO BO3MOKHA TaKast CUTYalMs : Tpy OpOHMpPOBaHUY GujIeTa
maccaxkup BbIGpa OOMH KiIacc oOCTysKMBaHMs, Harpumep, Business, a mpu perucrpa-
LM Ha pefic eMy BbIAa/IM ITOCAZOYHbI TaJIOH Ha TO MECTO B CaJIOHE CaMOJIeTa, I/Ie Kaace
obcmykuBanus — Economy. Heo6xoaumMo BISIBUTD BCE CJTyUay HECOBITaAeHMsI KJ1acCoB 00-
CIYKMBaHMSL.

CBenmeHust 0 Kacce 06CTYsKMBaHMsI, KOTOPBIN MacCaXXup BbIGPas TpU 6GPOHUPOBAHUYU OU-
JieTa, comepskatcs B Tabmuile «Ilepenetsl» (ticket_flights). OgHako B Tabnuile «Ilo-
cajiouHble TanoHbl» (boarding_passes), KOTOpasi «0TBedaeT» 3a MOCaJKy Ha pelic, cBe-
JeHUIT 0 KJ1acce OOCTYsKMBAHMSI, KOTOPBIN ITacCaskMUp MOTYUMUIT IIPU PETUCTPALA, HET. ITU
CBeJIeHMsI MOKHO ITOJTYYUTh TOJIBKO U3 Tabmuiiel «MecTta» (seats). [Ipuuem coenaTb 3TO
MOJXHO, 3Has KOJ MOZeIM caMOJeTa, BBIMONHSIOLEr0 peiic, ¥ HoMep MecTa B CajloHe
camosieta. HoMep MecTa MOXHO B3SITb M3 Tabmuilel boarding_passes, a kKom mope-
JIV caMoJieTa MOXXHO TOYYUTh U3 Tabmuibl «Peiicb» (£lights), cBs3aB ee ¢ Tabiuieii
boarding_passes.

[J1s1 TIOTHOTBI MHGOOPMALIMOHHO KapTUHbBI HEO6X0AMMO MOMYIUTH elle haMWINIO U UMS
rmaccaxkupa u3 tabmuibl «buneTsl» (tickets), cBsi3aB ee ¢ Tabnmuueit ticket flights
o arpubyty «Homep 6mnera» (ticket no). [Ipu dopmupoBaHmu 3ampoca BIOEpeEM B Ka-
YyecTBe, YCJIOBHO roBOpsI, 6a30B0oii Tabmuiibl Tabauily boarding passes, a 3aTeM 6yaem
MTOSTAITHO MOJK/TI0YaTh OCTAIbHbIE TabauIIbl. B mpemmoskenuu WHERE 6ymeT TOIbKO OHO
yCI0BMeE: HEeCOBITafeHue Tpe6yeMoro U GakTMIeCKOro KJ1acCoB 0OCTYKMBAHMS.
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B pesynbTraTe MosryuuM 3ampoc, BKIYAIOMii Tk Tabui. OH He BBIIACT HM OIHO CTPO-
KU, 3HAUUT, [TACCaKMPOB, IMTONYUNBIINX HEITPABWIbHBIN KIacC 00CTYXKMBaHMSI, HEe GbIIO.

SELECT f.flight_no,
f.scheduled_departure,
f.flight_id,
f.departure_airport,
f.arrival_airport,
f.aircraft_code,
t.passenger_name,
tf.fare_conditions AS fc_to_be,
s.fare_conditions AS fc_fact,
b.seat_no
FROM boarding_passes b
JOIN ticket_flights tf
ON b.ticket_no = tf.ticket_no AND b.flight_id = tf.flight_id
JOIN tickets t ON tf.ticket_no = t.ticket_no
JOIN flights £ ON tf.flight_id = f.flight_id
JOIN seats s
ON b.seat_no = s.seat_no AND f.aircraft_code = s.aircraft_code
WHERE tf.fare_conditions <> s.fare_conditions
ORDER BY f.flight_no, f.scheduled_departure;

YT06BI BCE Ke YIOCTOBEPUTHCS B pabOTOCIIOCOOGHOCTH 3TOTO 3aIIpoca, MOKHO B Tabiuile
boarding passes M3MeHUTb B OGHOJ CTPOKEe HOMEp MecTa TakKMM 00pa3oM, UTOOBI 3TOT
MacCaKMUP TIePeMeCTUIICS U3 CATOHA IKOHOMUYECKOTO KJIacca B CaJIOH 6M3Hec-KIacca.

UPDATE boarding_passes
SET seat_no = '1A'
WHERE flight_id = 1 AND seat_no = '17A';

UPDATE 1

BaImoaHMUM 3a1poc elie pas, U Terepb OH BbIIACT OAHY CTPOKY.

B nipepnoskenuy FROM MOKHO MCITOb30BaTh BUPTYajIbHbIEe TAaOMUIIbI, CHOPMUPOBAHHbBIE
¢ nomotibio KioueBoro ci1oBa VALUES. ITpenmnonoskym, 4To 151 BBIpaboTKM GUHAHCOBOM
CTpaTeruu Halliei aBUakKOMITAHUY TpebyeTcs pacipeesieH e KOIMIecTBa 6pOHUPOBaAHMI
IO IMarna3soHam cyMM c marom B 100 Teicssu py6iieii. MakcuMaibHasi CyMMa B OHOM 6po-
HupoBaHuu coctapiset 1204 500 py6iieir. YureM 310 pu GOpMUPOBAHUM IMATIa30HOB.

BupTyanbHoOii Tabnuile, co3gaBaeMoii ¢ MOMOIIbIO KioueBoro cioBa VALUES, npucsansa-
IOT MMSI C TIOMOIIBIO KTI0UeBOro cyioBa AS. ITocsie MMeHM B KPYIVIBIX CKOOKAX MPYBOAMUTCS
CITMCOK VIMEH CTOJIOIIOB 3TOi TaOINIIbI.
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SELECT r.min_sum, r.max_sum, count( b.¥ )
FROM bookings b
RIGHT OUTER 3JOIN
( VALUES ( 0, 100000 ),
( 200000, 300000 ),
( 400000, 500000 ),
( 600000, 700000 ),
( 800000, 900000 ),
( 1000000, 1100000 ),
( 1200000, 1300000 )
) AS r ( min_sum, max_sum )
ON b.total_amount >= r.min_sum AND b.total_amount < r.max_sum
GROUP BY r.min_sum, r.max_sum
ORDER BY r.min_sum;

100000, 200000 ),
300000, 400000 ),
500000, 600000 ),
700000, 800000 ),
900000, 1000000 ),
1100000, 1200000 ),

AN NN\

B aToM 3ampoce Mbl MCIOTb30BaIM BHEIIHee coenyHenye. CoeaHo 9TO JIJIs TOTO, YTOOBI
B CJTyJasiX, KOT/a B KAKOM-TO JMara30He He OKaKeTCsT HY OTHOTO OpOHMPOBAHMS, pe3yilb-
TUPYIOIIAsI CTPOKA BIGOPKM BCe ke 6bl1a 61 chopMMUpOBaHa. A MpaBoe coeaHeHe ObIIO0
BBIOPAHO TOJBKO IOTOMY, YTO B KauecTBe MePBOIi, 6a30BOIi, TAGIMIIBI MbI BHIOpaIN Tab-
iy «bpoHupoBaHusa» (bookings), HO MMEHHO B Heil MOXXeT He OKa3aTbCsl HU OLHOM
CTPOKM [IJIST COEMHEHMS C KaKOii-JI1M60 CTPOKOIE BUPTYaIbHOI TaGIUITL. A BCE CTPOKM BUP-
TyaJIbHOJ TabIuUIIbI, CTOSIIEl ciipaBa oT npemyiokeHuss RIGHT OUTER JOIN, mo/mKHbI ObITh
006s13aTeNbHO MPeACTaBIeHbI B BBIOOPKE: 3TO ITO3BOIUT CPa3y YBUAETH «ITyCThIe» IMAIa3o-
HBI, €C/IV OHU OYIYT.

MO3KHO OBIJIO MCHOIB30BATh U JIEBOE BHEIITHEE coeamnHeHne, IIOMEHAB Ta6]II/II_[bI MecCTaMMm.

min_sum | max_sum | count
_________ R
0 | 100000 | 198314
100000 | 200000 | 46943
200000 | 300000 | 11916
300000 | 400000 | 3260
400000 | 500000 | 1357
500000 | 600000 | 681
600000 | 700000 | 222
700000 | 800000 | 55
800000 | 900000 | 24
900000 | 1000000 | 11
1000000 | 1100000 | 4
1100000 | 1200000 | 0
1200000 | 1300000 | 1
(13 cTpok)
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O6paruTe BHMMaHMe, 4TO 1Jis AuanasoHa ot 1 100 mo 1 200 Teicsty py6sieii 3HaUeHMe CUeT-
yMKa 6pOHMPOBAHMIT paBHO HY/IIO. Ecii 6bI MBI He MCITO/Ib30BaJIM BHEIIIHEe CoeMHeHe,
TO 3Ta CTPOKa BOOOIIe He IMorajia 6bl B BbIOOPKY. KoHeuHo, uHpopMaiys 6bi1a Obl IOTY-
yeHa Ta ke caMasi, HO BOCIIPUMHMMATh ee ObIJI0 ObI CJIOKHEE.

B xomanne SELECT mpemycMOTpeHbI CpeicTBa /It BBITIOJTHEHMS OIlepalinii ¢ BRIOOpKaMMU,
KaK C MHOXXeCTBaMMU, @ UMEHHO:

— UNION g5t BeIUMC/IEHUST OObeIMHEHMSI MHOKECTB CTPOK U3 IBYX BbIOOPOK;
— INTERSECT nsis BeIUMCIeHUS TlepecevueHmss MHOXKeCTB CTPOK U3 IBYX BbIOOPOK;
— EXCEPT pjis BeIUMCIEHMS] PA3HOCTY MHOXECTB CTPOK M3 IBYX BBIOOPOK.

3arpochl JOJIKHBI BO3BPAIATh OAMHAKOBOE YMCIO CTOJIOIIOB, TUIIhI JAHHBIX Y CTOJIGIIOB
TaKKe JOJIKHBI COBIAJaTh.

PaccmoTpuMm 3TM onepanuy, UCIOAb3Ysl MaTepuaau30BaHHOe NpefcTaBieHne «Mapuipy-
TbI» (rOUutes).

Haunem c omepaiiy oobeguHeHMs: MHOKecTB cTpoK — UNION. Ctpoka BKiIIOYaeTcs
B UTOTOBOE MHOXXeCTBO (BBIOOPKY), €C/IM OHA IPUCYTCTBYET XOTS Obl B OLHOM M3 HUX.
CTpoxu-Iy6IMKaThl B pe3yabTUPYIOllee MHOXKECTBO He BK/IIOYAIOTCS. [ UX BKIIOUEHUS
HY>KHO yMcrionb3oBaTb UNION ALL.

Bormpoc: B Kakue ropofia MOXKHO y/IeTeTb 60 13 MockBbl, 6o 3 CaHkT-Iletepbypra?

SELECT arrival_city FROM routes
WHERE departure_city = 'Mocksa'
UNION
SELECT arrival_city FROM routes
WHERE departure_city = 'CaHkT-leTrepbypr'
ORDER BY arrival_city;

arrival_city

AbakaH
AHagbipb
AHana

(87 cTpok)

PaccmoTpum onepaniyiio mepeceueHmss MHOKeCTB CTPOK — INTERSECT. Ctpoka BKIIIO-
YaeTcsl B UTOTOBOE MHOXECTBO (BBIOODPKY), €C/IM OHa IPUCYTCTBYET B KAKAOM M3 HUX.
CTpoxu-Iy6IMKaThl B pe3yabTUPYIOllee MHOXKECTBO He BKIIOYAIOTCS. [ UX BKIIOUeHUS
HY>KHO yucrnionb3oBaTb INTERSECT ALL.
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Bompoc: B Kakue Topojia MOKHO y/IeTeTh Kak 13 MocKBbI, Tak 1 13 CaHKT-IleTepbypra?

SELECT arrival_city FROM routes

WHERE departure_city = 'Mocksa'’
INTERSECT
SELECT arrival_city FROM routes

WHERE departure_city = 'CaHkT-leTepbypr'’
ORDER BY arrival_city;

arrival _city
BopkyTa
BopoHex
KaszaHb

(15 cTpok)

B 3aBepuieHne pacCMOTpUM OIlepali0 pa3HOCTU MHOXXeCTB CTpoK — EXCEPT. Ctpoka
BKJIIOUAETCSI B UTOTOBOE MHOKECTBO (BBIOOPKY), €C/IV OHA MPUCYTCTBYET B ITIEPBOM MHO-
sKecTBe (BbIOOPKE), HO OTCYTCTBYET BO BTOPOM. CTpPOKM-TYOIMKATBI B PEe3YAbTUPYIOIIEe
MHOXXECTBO He BKJIKOUAIOTCS. [IJ1s1 X BKIIIOUEeHMS HYy>KHO ucrnonb3oBaTb EXCEPT ALL.

Boripoc: B Kakue ropoia MOKHO yieTeTh u3 CaHkT-IleTep6ypra, HO Hejlb3s 13 MOCKBBI?

SELECT arrival_city FROM routes
WHERE departure_city = 'CaHkT-lerepbypr'
EXCEPT
SELECT arrival_city FROM routes
WHERE departure_city = 'Mocksa’
ORDER BY arrival_city;

arrival _city
MpkyTck
Kanyra
MockBa

(7 cTpok)

KoHeuHOo, Tpy BBITTOIHEHUY 3TUX OIlepaliiiii MOKHO COeIMHSITh He TOJIbKO IBe TaGIUIIbI, HO
1 6osiblee UX YMcIo. IIpy 3TOM HY3KHO JIMOO YUUTHIBATh IIPMOPUTETHI BHIIIOJTHEHMS OIlepa-
LMt 160 MUCITOIb30BaTh CKOOKM. CornacHo gokymeHTauuu INTERSECT cBs3biBaeT cBOM
noxa3anpockl cuibHee, yem UNION, a EXCEPT cBs3bIBaeT CBOM ITOA3aIIPOChI TAK K€ CUJIbHO,
Kak UNION.
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6.3. ArperupoBaHue U rpynnupoBKa

Cpeny MHOkecTBa GyHKUMI, MMetomuxcsl B PostgreSQL, BaskHOe MeCTO 3aHMMAIOT arpe-
raTHbie QyHKIMM. C OTHOM 13 HUX, PYHKIMElT count, MbI yyKe paGoTajyu JOBOIbHO MHOTO.
IaBajiTe pacCMOTPUM ellle psif GYHKIMIT M3 9TOi TPYIIIIBI M CAeIaeM 9TO Ha IpuMepe Tab-
Jn1bl «BpOHUPOBAHMS».

st pacyeTa cpefHero 3HaYeHUSI MO CTOJOIY MCIOIb3yeTcss QyHKIMS avg (OT CIoBa
average).

SELECT avg( total_amount ) FROM bookings;

79025.605811528685
(1 cTpoka)

s IMoIy4yeHMA MaKCMMAJIbHOTO 3HAUYEHMNS I10 CTOJ'I6L[Y UCIIONIb3YyeTCA CDYHKLU/IH max.

SELECT max( total_amount ) FROM bookings;

1204500.00
(1 cTpoka)

st IMMOJTy4Y€HMA MMHUMAJIbHOTO 3HAYEHMNA 10 CTOJ'[6L[Y VCITIO/Ib3YETCA (flJYHK]_[I/IH min.

SELECT min( total_amount ) FROM bookings;

3400.00
(1 cTpoka)

MBbI y>Ke MHOTO pa3 BBITIOTHSIIV TPYIIIIMPOBKY CTPOK B BHIOOPKE IIPY ITOMOIIM TTPeIJIOKe-
Hus GROUP BY, mosToMy pacCMOTpPUM TOJIBKO ABa IIpuMepa.

IMepBoIii OymeT TaKMM: JaBaiiTe MOACUYMTAEM, CKOJTHKO MapIIPyTOB MPEIyCMOTPEHO U3
MockBbI B Apyrue ropoga. Ilpu dopmupoBanum 3armpoca He OyleM YUMTHIBATb YaCTOTY
pericoB B HeZleNI0, T. €. He3aBUCUMO OT TOTO, BBITIOTHSIETCSI KAKOW-TO peiic OAMH pa3 B HeJle-
JII0O UM CeMb pas, OH YUMUTBIBAETCS TOJIbKO OLHOKpATHO. Bocmonb3yemcss MaTepuannso-
BaHHBIM IIpefiCTaBleHneM «MapuipyTbi».

168



6.3. AzpezuposaHue u zpynnuposxa

SELECT arrival_city, count( * )
FROM routes
WHERE departure_city = 'Mocksa’
GROUP BY arrival_city
ORDER BY count DESC;

arrival _city | count
__________________________ o -
CaHkT-MNeTepbypr | 12
BbpaHck | 9
YnbsAHOBCK | 5

B kauecTBe BTOpOTO IIpMMepa pacCMOTPUM CUTYallMio, KOTa PYKOBOACTBY KOMITaHUMU
rnotpe6oBajach 060061IeHHass MHGOPMAIIKS 10 YACTOTe BBINOIHEHMsI PeiicoB, a MMEHHO:
CKOJIBKO PEeNCOB BBITIOJHSIETCS €XeOHEeBHO, CKOJIbKO PeiicOB — IIEeCTh OHEN B HeHernlo,
ITh U T. A. OMSITh 00paTMMCS K MaTepuaan30BaHHOMY ITpeaCTaBIeHN0 «MapuIpyThi».
Ho Temneps nipy hopmMupoBaHMM 3aIIpoCa, B OT/IMYME OT IIEPBOTO MTpUMepa, BOCIIONb3yeMCs
cronbiom days _of week, B KOTOPOM COAEPKAaTCSI MACCUB8bI HOMEPOB THelt Hefeiy, KOoraa
BBITIOJTHSIETCS JAHHbIN peiic.

SELECT array_length( days_of_week, 1 ) AS days_per_week,
count( * ) AS num_routes
FROM routes
GROUP BY days_per_week
ORDER BY 1 desc;

days_per_week | num_routes

| 482
I 54
| 88
| 86
(4 cTpokn)

B srom 3ampoce mucnonb3yercss GyHKUMSI array_length, Bo3Bpalaminas KOJUUYECTBO
37IeMeHTOB B YKa3aHHOM M3MepeHUuu MaccuBa. [I0CKOIbKY MacCUB OTHOMEPHBIN, TO BTO-
pBIM HapaMeTpoM GYHKIMM OyIeT Yucio 1 — repBoe u3MepeHue.

TIpu BBITIOJIHEHUY BBHIOOPOK MOXKHO C TTOMOIIbIO YCJIOBUI, 3aJaHHBIX B MPEIJIOKEHUN
WHERE, cy3uTh MHOXeCTBO BbIOMPAEMBbIX CTPOK. AHAJIOTMYHASI BO3MOKHOCTh CYIIECTBY-
€T U TIPY BBIIIOTHEHUM TPYIIMPOBOK: MOXKHO BK/IIOUUTH B Pe3YJIbTUPYIOIIee MHOKECTBO
He BCe CTPOKM, a JIUIIb Te, KOTOPbIe YAOBIETBOPSIOT HEKOTOPOMY YCUIOBUIO. JTO YCIOBUE
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MOXXHO 3a4aTh B ripeaiokeHny HAVING. BaxkHO MOMHNUTB, 4TO IpenyioxkeHne WHERE pa-
60TaeT ¢ OTHENbHBIMM CTPOKAMM ellle 10 BBIMOTHEHMS TPYIITMPOBKYU C ToMoIbio GROUP
BY, a mpenyoxkeHne HAVING — yKe mocjie BbIIIOJIHEHUS TPYIIIIUPOBKU.

B kauecTBe Inpumepa 1npuBeagem TaKou 3aIIpoc: onpenejanTb, CKOJIbKO CYyIIEeCTBYeT MapIil-
PYTOB M3 KaXXOO0ro ropoaa B Apyrme roponaa, M BbIBE€CTM Ha3BaHMS rOpOaoOB, M3 KOTOPBIX
B Apyrue ropoaa CyuecTByeT HEe MEHee 15 MapHaipyToB.

SELECT departure_city, count( * )
FROM routes
GROUP BY departure_city
HAVING count( * ) >= 15
ORDER BY count DESC;

departure_city | count
_________________ S D ——
MockBa | 154
CaHkT-MNeTepbypr | 35
Hosocunbupck | 19
EkaTepuHbypr | 15
(4 cTpokun)

B nmopassitomem 60bIIMHCTBE TOPOIOB TOJIBKO OAVH a3poIiopT, HO eCTh U TaKMe ropoza,
B KOTOPBIX 60Jiee ogHOTO aspornoprTa. [laBaiiTe UX BbISIBUM.

SELECT city, count( * )
FROM airports
GROUP BY city
HAVING count( * ) > 1;

city | count

___________ e
YnbsiHOBCK | 2
MockBa | 3
(2 cTpokn)

KpoMme 0ObIYHBIX arperaTHbIX QYHKIMIA CYIIIECTBYIOT U TaK Ha3bIBA€MbI€ OKOHHBIE (hYHK-
uum (window functions), TexHOIOTMSI UCTIOIB30BaHMSI KOTOPBIX OMMCAaHA B TOKyMeHTa-
uuu B paspeie 3.5 «OkoHHble QyHKIIMM». OTU QYHKIMKU TTPEAOCTABISIOT BO3MOXHOCTD
MIPOM3BOAUTD BBIUMC/IEHUS HA MHOXECTBE CTPOK, IOTMUECKM CBSI3aHHBIX C TEKYIIE CTPO-
KOJ4, T. €. UMEIOIINX TO MUJIM MHOE OTHOIIEeHMe K Hel.

ITpu paboTe ¢ OKOHHBIMU (PYHKIMSIMU MCIIONb3YIOTCS KOHUENUIUM paszdena (partition) u
0KOHHO020 Kadpa (window frame). CHauasa 0ObSICHUM 3TU MOHSTHS Ha IIPUMeEpe.
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6.3. AzpezuposaHue u zpynnuposxa

[Tpenrionoskmm, YTO pyKOBOACTBO Halllell KOMITAHMM XOU€eT yCOBEPIIEHCTBOBATh TApUGHYIO
TTOJINTUKY U C STO¥ 1LIeJIbIO ITPOCUT HAC MPedOCTaBUTh CBEIeHMS O pacIipeneleHuy KOoam-
YyeCTBa MPOJaHHBIX 6MIETOB Ha HEKOTOPBIE peiichl BO BpeMeHM. KomuecTBO MPOgaHHbIX
OUJIETOB JTOJIKHO BBIBOJMTHCS B BUIe HAKOIIJIEHHOT'O IT0KA3aTesIst, CYMMUPOBaHME JO/KHO
MIPOU3BOIUTHCS B MIPeieNiax KasKAOro KaJleHJapHOTo MecsIia.

Bonee getanbHO, B cTon611ax book ref nbook date BbIOOPKM JOIKHBI IPUBOAUTHCS HO-
Mep ¥ BpeMsl 6pOHMPOBAHMS COOTBETCTBEHHO. B cTonbmax month u day HOKHBI yKa3bl-
BaThCS MTOPSIAKOBBIN HOMEp Mecs1ia U JeHb 3Toro Mecsia. Cronber count Io/KeH comep-
SKaTh CyMMapHble (HaKOTUIEHHbIE) KOJIMYECTBA OMIETOB, MMPOSAHHBIX HA KaXKIblii MOMEHT
BpeMeHy. C IepBOTro JHS HOBOTO MecsIIIa ITOACYET YMc/a MPOJaHHbIX 6MIeTOB HAaUMHAETCS
CcHayvana.

Takum 06pa3oM, B HallleM MIpMUMepe B KauecTBe pasjera (partition) 6ygeT BbICTYIIaTh MHO-
SKECTBO CTPOK, Y KOTOPBIX IaThl IPOHaky 6miieTa (T. €. JaThl OPOHMPOBAHMS) OTHOCSTCST K
OIHOMY ¥ TOMY JKe Mecsily. B pe3yibraTe B IIOJyUY€HHOJ BbIOOPKE, IPUMepP KOTOPOi mpu-
BelleH HICKe, OymeT copMMUPOBAaHO JIBa pasesa.

book_ref | book_date | month | day | count
—————————— T e T T T PP
A60039 | 2016-08-22 12:02:00+08 | 8 | 22 | 1
554340 | 2016-08-23 23:04:00+08 | 8 | 23 | 2
854C4C | 2016-08-24 10:52:00+08 | 8 | 24 | 5
854C4C | 2016-08-24 10:52:00+08 | 8 | 24 | 5
854C4C | 2016-08-24 10:52:00+08 | 8 | 24 | 5
81D8AF | 2016-08-25 10:22:00+08 | 8 | 25 | 6
8D6873 | 2016-08-31 17:09:00+08 | 8 | 31 | 59
E82829 | 2016-08-31 20:56:00+08 | 8 | 31 | 60
ECAOD7 | 2016-09-01 00:48:00+08 | 9 | 1] 1
E3BD32 | 2016-09-01 04:44:00+08 | 9 | 1] 2
EB11BB | 2016-09-03 12:02:00+08 | 9 | 3| 14
19FE38 | 2016-09-03 17:42:00+08 | 9 | 3] 16
19FE38 | 2016-09-03 17:42:00+08 | 9 | 3] 16
536A3D | 2016-09-03 19:19:00+08 | 9 | 3] 18
536A3D | 2016-09-03 19:19:00+08 | 9 | 3] 18
02E6B6 | 2016-09-04 01:39:00+08 | 9 | 4 | 19
(79 cTpok)

3mech Jis mpyuMepa ObIT BbIOpaH peiic ¢ uaeHTuduKaTopom 1.
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IMousrTMe OKOHHOTO Kaapa (window frame) siBasieTcss BasKHBIM, ITOCKOIbKY MHOTVIE OKOH-
Hble QYHKUIMY paboTaloT He CO BCeMM CTPOKaMM pasjienia, a TOIbKO C TeMM, KOTOpble 0bpa-
3yIOT OKOHHBIN KaJip TeKyIiel cTpoku. ECu cTpokM B pasjiesie He YIIOPsIOUeHbl, TO OKOH-
HBIM KaipOM TeKYIlleli CTPOKM 110 YMOJIUYaHUIO CYUTAETCSI MHOKECTBO BCEX CTPOK pasfena.
OnHaKo B TOM C/yyae, KOI[la CTPOKM B pasjiesie YIopsiloueHbl 0 KaKOMY-TO KPUTEPUIO,
TOrJa B COCTaB OKOHHOTO KaJipa M0 YMOJIUYaHUIO BKIIOYAIOTCS CTPOKY, HauMHasl C TIepBOii
CTPOKM pasjena M 3aKaHYMBas TeKYILei CTPOKO. EC/IM ke CyLeCTBYIOT CTPOKM, UMEIoLLIe
TakKoe ke 3HaueHMe KPUTepus COPTUPOBKU, UTO U TEKYIIasi CTPOKA, M PacIioioskeHHbIe No-
CJle Hee, TO OHM TaKske BKJIIOUAIOTCSI B COCTaB OKOHHOTO Kajipa TeKylllei CTPOKM.

O6paTiuTe BHMMAaHMe Ha ITepBbIe CTPOKM B IIPeICTaBIeHHOI BhIOOPKE. B CTpOKax ¢ TpeTheit
IO MSATYIO 3HAUeHMs B CTOJI0IIe COUNt OAMHAKOBbBIE M PaBHbI 5. PaBeHCTBO 3HAUEHMIT Me-
eT ciedyioliee o6bsiCHeHMe. B pamkax ogHoro 6poHupoBanus ¢ Homepom 854C4C 6puIn
MPOIAHbI CPa3y TPy OMJIeTa Ha STOT Peic, TOSTOMY B 9TUX TPEX CTPOKAX 3HAUEHMS B CTOJIO-
1le book _date omyHakoBble. CTPOKM B BbIOOpPKE YIIOPSIAOUEHBI 10 3HAYEHMSIM CTOJIOIA
book_date. Takum 06pasoMm, 151 KaXKI0M U3 STUX TPEX CTPOK, T. €. [IJIsI TPEeThel, UeTBep-
TOV U TSATOM, 3HAUEHUSI KPUTEPUSI COPTUPOBKM OMHAKOBbIE, TO3TOMY OKOHHBIM KaJIpOM
IUTST K&KIOM M3 HUX OYIYT SBJISITHCS IIEPBBIE IISITh CTPOK IEPBOTo pasjesa Beibopku. [Tog-
CYeT UMIa MPOSAHHBIX OMJIETOB BBIITOJIHSIETCS B ITpefenaXx OKOHHOIO Kajipa. B pesynbprare
¥ TIOSIBJISIETCST 3HAUeHMe 5 B KaXKIoit U3 9TUX TPeX CTPOK, a 3HaUeHuit 3 U 4 HeT Booo1Ie.

B npuBemeHHOI BhIOOPKE OTPa’KeHbI TaAKKe U CAy4au OJHOBPEMEHHOIO OGPOHMPOBAHUS
IBYX OMJIETOB Ha JAaHHBIN peiic. Bl MOXKeTe HaiiTK COOTBETCTBYIOIIME CTPOKM CAMOCTO-
SITeJIbHO.

Ter[epb MOoCMOTPHUM, C ITIOMOIIBbIO KAaKOIo 3a1rpoca OB II0JIy4€H 3TOT pe3y/bTaT, M Ha €ro
Impumepe OOBSICHMUM CUHTAKCUUECKIUE KOHCTPYKINMMH, UCITIOJIb3yeMbI€ HJIS pa6OTbI C OKOH-
HbIMU CbYHKLU/IHMI/I.

SELECT b.book_ref,
b.book_date,
extract( 'month' from b.book_date ) AS month,
extract( 'day’ from b.book_date ) AS day,
count( ¥ ) OVER (
PARTITION BY date_trunc( 'month', b.book_date )
ORDER BY b.book_date
) AS count
FROM ticket_flights tf
JOIN tickets t ON tf.ticket_no = t.ticket_no
JOIN bookings b ON t.book_ref = b.book_ref
WHERE tf.flight_id = 1
ORDER BY b.book_date;
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PaccMOTpyUM KOHCTPYKIINIO, ITpeIHa3HAYEHHYIO JIJIST BbI30BA OKOHHOM (YHKIINN:

count( * ) OVER (
PARTITION BY date_trunc( 'month', b.book_date )
ORDER BY b.book_date

) AS count

B 5T0Jt KOHCTPYKIMM 06s13aTeIbHBIM SIBJISIETCS KiTroueBoe cioBo OVER. dyHKIus count —
9TO 0ObIYHAs arperaTHas QYHKIMSI, HO eC/IU BCJIe, 3a Heli UAEeT 3TO KIIUeBoe CI0BO, TO
OHAa CTAaHOBUTCSI OKOHHOII dyHKIMelt. [IpenyioskeHne PARTITION BY 3ajmaet mpaBusio pas-
OMeHMs CTPOK BBIOOPKM Ha pasmensbl. Ilpemyokenre ORDER BY mpemmuchiBaeT MOpsimoK
COPTUPOBKMU CTPOK B pa3fenax.

O60061as1 TpUBeIeHHbIE OOBSICHEHNS, MOXKHO CKa3aTh, UTO pa3fies BKIIOUAeT B ceOs Bce
CTPOKM BBIOOPKM, MMeII[Me B HEKOTOPOM CMbIC/Ie OAVHAKOBBIE CBOWCTBA, HAIpUMep,
OJIMHAaKOBbIe 3HAaUeHM OlIpe/ie/IeHHbIX BbIpakeHM, 3a[laBaeMbIX C IIOMOILLbIO IIPeIoKe-
Hust PARTITION BY. 3To MOryT 6bITh BhIpaskeHMsI, IOCTPOEHHbIE HA OCHOBE OJHOTO MU
HECKOJIbKUX CTOJIOLIOB TabMULIbI (VT TabJIAIL, YUACTBYIOIIUX B COETMHEHWN).

OKOHHBII Kagp COCTOUT M3 MTOLAMHOXKECTBA CTPOK JAHHOTO paszesa M MPUBSI3aH K TeKy-
et crpoke. JIJis onipefiesieHMsT TpPaHMIL KaJipa BasKHBIM SIBJISIETCSI HAIMUMe TIPeJIOKeH ST
ORDER BY mipu ¢popMupoBauuu pasmeia. B paccMoTpeHHOM IIpuMepe TpaHUIlbl OKOHHOT'O
KaJpa ompeaesyiuch 1o ymoadanuio. OgHaKo [/ yKa3aHMs STUX IPaHUI] ITpeSyCMOTPEHbI
pasauuHble crioco6sl. [Togpo6HO 0 HMX CKa3aHO B pasgese JOKyMeHTaluy 4.2.8 «BbI30BbI
OKOHHBIX (QYHKITUIT».

He Tonpko pyHKIMS count, HO U gpyTMe arperaTHbie GyHKIMM (HAIpUMeEp, Sum, avg) To-
K€ MOTYT IIPUMMEHSITBCSI B KQUeCTBe OKOHHBIX (YHKIMIA. TTONMHBINA MepedeHb COOGCTBEHHO
OKOHHBIX (DYHKIINI TIpMBENEH B JOKyMeHTaIuu B pasmeie 9.21 «OkoHHbIe QYHKINN».

OKoOHHbIe QYHKLWM, B OT/IMYME OT OOBIYHBIX arperaTHbIX QYHKIINI, He TPEOYIOT TPYIIIN-
POBKM CTPOK, a paboTaloT Ha YPOBHE OTHEIbHBIX (HeCTPYIIIYPOBAHHBIX) CTPOK. OMHAKO ec-
JIU B 3aIIpoce MpUCyTCTBYIOT pepajioxkeHnss GROUP BY 1 HAVING, Torfia okoHHbIe (PyHKI[MM
BBI3bIBAIOTCS YK€ Noc/ie HUX. B TakoM ciiyuae oKOHHbIe QYHKIMM OyayT paboTaTh CO CTPO-
KaMM, SIBJSIOIMMMCS Pe3yJIbTaTOM IPYIIMPOBKMU.

PaccvoTpum ertie omgyiH puMep. ITokaskeM, Kak ¢ [TOMOIIbI0 OKOHHOM PyHKIMY rank MOX-
HO IPOPaHXMPOBATh a9POIOPTHI B IIpejiesiaX KaskJA0ro YacoBOTO M0sIca Ha OCHOBE UX r'eo-
rpaduyueckoit mupoTsl. [Ipuuem 6ynem mpucBanBaTh 60s1ee BHICOKUIT paHT TOMY a3pOIop-
Ty, KOTOPBI i HAXOIUTCSI CeBepHee.
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SELECT airport_name,
city,
round( latitude::numeric, 2 ) AS ltd,
timezone,
rank() OVER (
PARTITION BY timezone
ORDER BY latitude DESC
)
FROM airports
WHERE timezone IN ( 'Asia/Irkutsk', 'Asia/Krasnoyarsk' )
ORDER BY timezone, rank;

B arom samnpoce B nipepjiokenun OVER ( PARTITION BY timezone ... ) ykasbIBaeT-
Cs1, UTO CTPOKU OTHOCSITCSI K OIHOMY paszesly Ha OCHOBe COBIIaJleH!sI 3HaUeHUii B CTONO1e
timezone. O6paTuTe BHMMaHMe, UTO XOTH B ITpeayiokenny OVER 3a1aH MOpsIOK COPTUPOB-
KU, OEeCTBYIOIINIA B IIpefiesiaX Kakgoro OKHa, TeEM He MeHee, C TIOMOIIbI0 TTpelToKeHUsT
ORDER BY yka3saH Takke U MOPSIA0K COPTUPOBKM Ha YPOBHE BCETO 3arpoca.

airport_name | city | 1td | timezone | rank
——————————————— e S e e et T
Verb-Unumek | VYerb-Unumek | 58.14 | Asia/Irkutsk | 1
VYeTb-KyT | Yerb-KyT | 56.85 | Asia/Irkutsk | 2
bpaTck | Bbpatck | 56.37 | Asia/Irkutsk | 3
NpKkyTCK | UpkyTck | 52.27 | Asia/Irkutsk | 4
AbakaH | AbakaH | 53.74 | Asia/Krasnoyarsk | 5
bapHayn | bapHayn | 53.36 | Asia/Krasnoyarsk | 6
TopHo-AnTanck | TopHo-Antanck | 51.97 | Asia/Krasnoyarsk | 7
Kbi3bln | Kbi3bin | 51.67 | Asia/Krasnoyarsk | 8
(13 cTpok)

VCITOSKHMM 3aIIpocC — IJIST KAKIOTO a3pornopTa 6ymeM BIUMCISITh Pa3HUIY MEXIY ero reo-
rpaduueckoit MMUPOTOIL U MUPOTOI, HA KOTOPOI HAXOIMUTCS CAMbIit CeBepHbBI a3poropT
B 9TOM 3Xe 4acoBOM nosice. [I0CKOIbKY B 3aIIpOCe UCIIOMb3YIOTCS TPU KOHCTPYKLIMM C OKOH-
HBIMU QYHKIMSIMU ¥ TIPU 3TOM CI10co6 GOopMMUPOBAHMS Pa3HesioB U MOPSIOK COPTUPOBKYU
CTPOK B pasfenax OaVH U TOT Xe, TO BBoauTcS rpenioxkene WINDOW. OHoO ro3BossieT co-
31aTh OIpesie/ieHNe pa3iena, a 3aTeM CChIIAThCSI Ha HEero IIpy BbI30Be OKOHHBIX (PYHKLIMIA.
CaMmblli ceBepHbIN asporopT B KakKA0M YacOBOM I10sice, T. €. caMas IlepBasi CTPOKa B Kaxk-
IOM paszesie, BBIGMpaeTcs ¢ MOMOIIbI0 OKOHHOM dyHKuym first_value. CTporo roBops,
3Ta GYyHKIUMS ITOTyYaeT LOCTYII K MIepBOii CTPOKe OKOHHOTO Kajzipa, a He pasnena. OqHaKo
KOT/Ia MCIIO/Ib3YIOTCS IMpaBuiia GopMMpOBaHMsI OKOHHOTO KaJjpa 110 YMOITYaHMIO, TOTJa ero
HayaJio CoBIIaZaeT C HayaJoM pasjesa.
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O6paruTe BHMMAaHME, YTO B 3TOM 3ampoce B Kaxkmoil KoHCTpyKuyuu OVER ucrionb3yercs
CCBIJIKA Ha OJHO ¥ TO K€ OKHO, T. €. MMEeEeT MeCTO OIMH U TOT 3Ke IOPSIIOK pasbuenns Ha
pasmesbl M COPTUPOBKU CTPOK, TTOITOMY JaHHbIe OymyT 06paboTaHbl 3a OOMH MPOXOT, 110
Tabuie.

SELECT airport_name, city, timezone, latitude,

first_value( latitude ) OVER tz AS first_in_timezone,
latitude - first_value( latitude ) OVER tz AS delta,
rank() OVER tz

FROM airports

WHERE timezone IN ( 'Asia/Irkutsk', 'Asia/Krasnoyarsk' )
WINDOW tz AS ( PARTITION BY timezone ORDER BY latitude DESC )
ORDER BY timezone, rank;

--[ RECORD 5 J-----

g
airport_name | bankan

city | Ynan-Yas
timezone | Asia/Irkutsk
latitude | 51.807764
first_in_timezone | 58.135

delta | -6.327236

rank | 5

--[ RECORD 6 ]----- Y e T
airport_name | Hopunbck

city | Hopunbck
timezone | Asia/Krasnoyarsk
latitude | 69.311053
first_in_timezone | 69.311053

delta | @

rank | 1

Bosee moagpo6HO MCITONb30BaHME OKOHHBIX (DYHKI[MIA OMMMCAHO B JOKyMeHTanuu. Mbl pe-
KOMeH/IyeM HauaTb ¢ paszena 3.5 «OKoHHbIe QYHKIMW», B KOTOPOM IIPUBOISITCS IIpUMe-
pbI UX UCITONb30BaHMs. B pasmene 9.21 «OKoHHbIE (PYHKIMM» TPUBOASITCS OMMCAHUS BCEX
OKOHHBIX QYHKIINIA, ITpenaraeMbix PostgreSQL. B pasmerne 4.2.8 «BpI30Bbl OKOHHBIX (DYHK-
LMit» NeTaabHO pacCMaTpUBAeTCsl CMHTAKCUC BbI30Ba OKOHHBIX QyHKIMIA. B pasmerne 7.2.5
«06paboTKa OKOHHBIX (YHKIMIT» TOBOPUTCS O TOM, Ha KAKOM 3Talle BhIIIOHEHMS 3a11poca
MPOM3BOIUTCS 06pabOTKa ITUX PYHKIIMIA.
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6.4. MNMopa3zanpocol

[Mpexxne yeM OPUCTYNIUTD K paCCMOTPEHUIO CTOJb CJIOKHOM TeMBbI, KaK MOA3aIpoChl, OIU-
I1eM, Kak B 061ieM cryyae pabotaeTt komaHga SELECT. CornacHo onycaHuIo 3TOM KOMaH-
IbI, IPUBEAEHHOMY B IOKYMEHTAIIUY, 110, B HECKOIBKO YIIPOLIIEHHOM BUAE, OOCTOUT TaK.

1.

176

CHauvana BRIUMUISIIOTCSI BCE 5JIeMEHTBHI, IPUBEeJeHHbIe B CIIMCKe T0CIe KII0YeBOro
ctoBa FROM. IMog TakuMM 3eMeHTaMy ITOIpa3yMeBaloTCsl He TOJIBKO peasibHbIe Tab-
JIULIBI, HO TaKke M BUPTYabHble TaOIUIIbI, CO3/IaBaeMble C TTOMOIIbIO KITIOUEBOTO
cmoBa VALUES. Eciut Tabui 60s1bliie OHO, TO GOpMUPYeTCs TeKapTOBO MPOu3Be-
IeHle 13 MHOXKECTB UX CTpOK. Hampumep, B ciydae ABYX Tabaui 6yayT chopMupo-
BaHbI ITONTapHbIe KOMOMHAIIMY KaXKI0¥ CTPOKU M3 OJHO TAaGIUIIBI C KAXKI0 CTPOKOIA
U3 Apyroii Tabauibl. IIpy 9TOM B KOMOMHMPOBAHHBIX CTPOKAX COXPAHSIOTCS BCe aT-
PUOYTHI U3 KaXKIO0M MCXOMHOI TaGIULIbI.

. Eun B kxomaHze nipucyTtcrByet yeinosue WHERE, To 13 nmoryueHHOro fekaprosa IIpo-

U3BeJeHMS] UCKITIOUAIOTCSI CTPOKM, KOTOpPbIe STOMY YCJIOBUIO HE COOTBETCTBYIOT. Ta-
KM 06pa3oM, MmepBOHAYaIbHOE MHOKECTBO CTPOK, cHOPMUPOBAHHOE 6e3 BCSKUX
YCJIOBUIA, Cy>KaeTCsl.

Ecnu mpucytcTtByeT npepjioskenue GROUP BY, To pe3yabTupyrommue CTpOKU IPyIm-
PYIOTCSI HAa OCHOBE COBIIaZieHMSI 3HAUEHMI OTHOTO MJIM HECKOIbKMX aTpMUOyTOB, a 3a-
TEeM BBIUMCISIIOTCST 3HAYEHUS arperaTHbIX QYHKUMI. ECiiv MpUCyTCTBYET MpemioxKe-
Hye HAVING, To OHO OT(GUIBTPOBLIBAET PE3YIbTUPYIONIME CTPOKY (TPYIIIIbI), HE YI0-
BJIETBOPSIOII i€ KPUTEPUIO.

KnroueBoe cnoso SELECT npucyTcTByet Beerna. Ho B CIiycKe BbIpaskeHUI, UAYIIUX
IIOCjIe Hero, MOTyT ObITh He TOJIbKO MPOCThbIe MMeHa aTpUOYTOB, HO M UX KOMOVHA-
IIMM, CO3JaHHBIE C MCIIOIb30BaHMEM apUOMETUUECKUX U IPYTUX ONepalnii, a TakkKe
BbI30BBI QYHKIMIA. [IpyrueM 3TM GYHKIMM MOTYT OBITh HE TOJBKO BCTPOEHHbIE, HO
M CO3[IaHHbIE TIOb30BaTeNeM. B crimcKe BbhIpakeHMit He 06sI3aHbI MIPUCYTCTBOBATD
8ce aTpuOYTHI, MPECTaBIeHHbIE B CTPOKAX UCIIONb3yeMbIX Tabau1. Harpumep, aT-
pUOYTHI, Ha OCHOBE KOTOPBIX GOPMUPYIOTCS YCI0BMUs B peayioskeHnyt WHERE, moryT
OTCYTCTBOBATh B CIIMCKe BbIpakeHM nociie kiroueBoro aiosa SELECT. IIpepmoske-
Hye SELECT DISTINCT ymansieT ByOGIMKAThI CTPOK.

. Eumm pucyrtcerByet npennoxxkenue ORDER BY, To pesynbTupyloumue CTpOKU COPTU-

PYIOTCSI HA OCHOBE 3HAUEHMI OFHOTO MM HECKOAbKUX aTpubyToB. 1o yMOmuaHmio
COPTMPOBKA ITPOU3BOIAUTCS IO BO3PACTAHUIO 3HAUEHUIA.

Ecmn npucyrcreyer npemiiokenue LIMIT unm OFFSET, To BO3BpaliaeTcss TOJIBKO
MTOIMHOKECTBO CTPOK U3 BBIOOPKMU.



6.4. IModsanpocel

IMpuBemeHHast cxema OImychiBaeT padbory komaHabl SELECT Ha jlorMyeckoM ypoBHe, a Ha
YPOBHE peayu3aliuy 3aIllpOCOB B JIEJIO BCTYMAaeT IUIAaHMPOBUIUK, KOTOPBIA U hopMuUpyeT
TJIaH BBITIOJTHEHMSI 3ammpoca.

A TeIlepb nepeﬁ;:[eM HeIoCcpeaCTBEHHO K TeEME 3TOr'0 pa3jesia — I10a3arpocaM.

[TpenIionoskmm, 4YTO COTPYAHMKAM aHATUTUIECKOTO OT/AE/Ia IIOTPe6OBaIOCh MTPOBECTH CTa-
TUCTUYECKOE UCCIenoBaHMe (PMHAHCOBBIX Pe3yJbTaTOB pabOThl aBMaKOMIaHUM. B kaue-
CTBe MepBOTO 1IaTa OHY PEIVIM ITOACYMTATb KOJIMUECTBO OIlepalyii OpOHUPOBAHMS, B KO-
TOPBIX 06IIIast CyMMa IPEBBINIAET CPEIHIOI0 BEJIMUMHY I10 BCEil BHIOOPKE.

SELECT count( * ) FROM bookings
WHERE total_amount >
( SELECT avg( total_amount ) FROM bookings );

87224
(1 cTpoka)

B nmpuBeneHHOM 3ampoce npuUCyTCTBYeT ABa npennoxkeHusi SELECT, HO Tipu 9TOM TOJMb-
KO OIHO M3 HUX SIBJIIETCS [JIABHBIM B 3TOM 3aIlpoce, a Ipyroe mpeacTas/sieT co60ii mo-
sampoc. OH 3aK/II0YaeTCs B KPYIJIbIe CKOOKM U SIBJISIETCS YaCThIo Gojiee 06IIero sampoca.
ITop3amnpocsl MOTYT IpUCYTCTBOBATh B Ipenjoxkenusx SELECT, FROM, WHERE mn HAVING,
a Takke B rpeayiokeH WITH, o0 KOTOpoM MbI pacCKaXkeM IT03Hee.

B nipuBeneHHoM npumMepe B npenioxkeHun WHERE mcmonb3yeTcsl Tak Ha3blBaeMblil CKa-
JISPHBIN OA3anpoc. JTO 03HAYAET, UTO B Pe3y/lbTaTe ero BBIMTOJIHEeHUS BO3BpallaeTCs
TOJIKO OJTHO CKaJIIPHOE 3HaUeHMe (OIVH CTOMOeI] ¥ OfHA CTPOKa), C KOTOPbIM MOYKHO CpaB-
HMBAThb JpyTMe CKaJsIpHbIe 3HAYEHMSI.

Eciu o3anpoc BbiaeT MHOXKECTBO CKaISPHBIX 3HAUEeHM (MU JTaske TOIbKO OJTHO), MOXK-
HO MCIIO/Ib30BaTh TaKOi moa3anpoc B npeaukare IN. 3ToT rpeguKar MO3BOJSIET OpPTaHU-
30BaTh ITPOBEPKY HA MpeaMeT IIPUHAIJIEKHOCTU KaKoro-11b0 3HaUeHUsI OTIpefeIeHHOMY
MHOKeCTBY 3HaUeHMIA.

B kavecTBe nmpmuMepa gaBaiiTe BbISICHUM, KaKye MapIIpPyThl CYIIECTBYIOT MEXAY rOpogaMu
yacoBoro nosica Asia/Krasnoyarsk. ITogsampoc 6ymeT BbiIaBaTh CIIMCOK TOPOAOB U3 3TO-
r0 4aCOBOTO I105ICa, a B IpeayioxkeHnn WHERE rimaBHOTO 3arpoca ¢ mOMOIIbI0 IpeauKaTa
IN GymeT BBIMIOTHSTHCS IIPOBEpPKa Ha MPUHAIJIEKHOCTh TOPOAA 3TOMY CITUCKY. [Ipu 3TOM
TIOZ3aIIPOC BBIMTOJIHSAETCS MOJIbKO 00UH pa3 IJisl BCETO BHEILIHEro 3arpoca, a He Ipu obpa-
60TKe KaskA0# CTPOKM U3 TaGIMIbI TOUtEeS BO BHEIIHEM 3arpoce. [IOBTOPHOTO BHITIONIHE-
HMSI TIOfI3a1Ipoca He TpedyeTcs, T. K. eT0 pe3y/abTaT He 3aBUCUT OT 3HaUeHM, XpPaHSIIIUXCS
B Tabnuile routes. Takue MOA3aIIPOChl HA3bIBAIOTCS HEKOPPEIMPOBAHHBIMM.
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SELECT flight_no, departure_city, arrival_city
FROM routes
WHERE departure_city IN (
SELECT city
FROM airports
WHERE timezone ~ 'Krasnoyarsk'
)
AND arrival_city IN (
SELECT city
FROM airports
WHERE timezone ~ 'Krasnoyarsk'

);

flight_no | departure_city | arrival_city
___________ e
PGRO70 | AbakaH | Tomck

PGo0O71 | Tomck | AbakaH

PGO313 | AbakaH | Kbi3bin

PGO314 | Kbizbin | AbakaH

PGO653 | KpacHosapck | bapHayn
PGo654 | BbapHayn | KpacHospck
(6 cTpok)

MoskHO ¢chOpMMUPOBATh MHOXKECTBO 3HAUYEHMII 151 ITpeayKaTa IN ¢ MOMOIIbIO CKaISIPHBIX
oA3arpocoB. Eciiu Mbl 3aXOTUM HAMTYU CaMblil 3aI1aJiHbII ¥ CAMbIi BOCTOYHBIN a3POIOPTHI
Y TIpeICTaBUTD ITOTYUEHHbIE CBeIeHNS B HAIIIHO (opMe, TO 3aIIpOC MOYKET ObITh TAKUM:

SELECT airport_name, city, longitude
FROM airports
WHERE longitude IN (
( SELECT max( longitude ) FROM airports ),
( SELECT min( longitude ) FROM airports )

)
ORDER BY longitude;

airport_name | city | longitude
______________ g
Xpabposo | KanuHuHrpan | 20.592633
AHagbipb | AHappipb | 177.741483
(2 cTpokn)

KoneuHo, B cyiyyae, Korga He06X0AMMO, HA060POT, UCKITIOUNTD KaKue-Iu0b0 3HAaUeHUs U3
paccMOTpeHMs], MOKHO UCITONb30BaTh KOHCTPyKLMI0 NOT IN.
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VHorma BO3HMKAIOT CUTyal[MM, KOTHA OT IOA3aIpoca TpedyeTcs JWIb YCTAHOBUTH CaM
(akT HaIMUMS UM OTCYTCTBUSI CTPOK B KOHKPETHO Tabnuile, yIOBIETBOPSIONIUX OIIpe-
IeJIeHHOMY YCJIOBMIO, a HEIlOCpeICTBeHHbIe 3HAUeHMsI aTpUOYTOB B ITUX CTPOKaX MHTE-
peca He IIPeCTaBISIOT. B MOJOGHBIX CTyyastx UCITONb3yioT mpeaukaTt EXISTS (v NOT
EXISTYS).

B kauecTBe IIpyMepa BbIsICHUMM, B KaKue ropoga HeT pef/lCOB 13 MOCKBBI.

SELECT DISTINCT a.city
FROM airports a
WHERE NOT EXISTS (
SELECT * FROM routes r
WHERE r.departure_city = 'MockBa'
AND r.arrival_city = a.city

)
AND a.city <> 'MockBa'
ORDER BY city;

B aTOM 3ampoce Mbl He MOXXeM OTPaHUUUTHCS TOMBKO JIUIIIb MaTepUaJIM30BaHHBIM MIpef, -
craBjeHueM «MapuipyTei» (routes), HOCKOJIbKY B HEM MPeACTaBIeHbI JUIIb CYWecmay-
fowjue MapuIpyTbl. [TOJTHBIA CIIMCOK TOPOJOB MOXKHO HalTM B Tabiauile «A3POIOPTHI»
(airports). [Ijis KaXmoii CTPOKM (KaskIoro ropoa) 13 TabIuilbl airports BIMOTHSIETCS
TTOMCK CTPOKM B ITPeNICTaBJIeHUM Toutes, B KOTOPOi 3HaueHue aTpubyra arrival city
TaKoe ke, KaK B TeKylleii CTpoKe Tabnuilpl airports. Ecau Takoil CTPOKM He HaiileHo,
3HAYUT, B 9TOT TOPOJ, Mapuipyta u3 MOCKBBI HeT.

TMockonbKy OT mom3amnpoca B mpeaukate EXISTS Tpe6yeTcst TOMbKO YCTaHOBUTD (aKT Ha-
JIUYUS WU OTCYTCTBUSI CTPOK, COOTBETCTBYIOIIMX KPUTEPUIO OTOOPA, TO B JOKYMEHTAIUN
PEKOMEHAYETCSI BMECTO CIIMCKA CTOMOIOB (MJIM CMMBOJIA «*») B Tipeayioskenny SELECT me-
JIaTh TaK:

WHERE NOT EXISTS ( SELECT 1 FROM routes r

O6paTuTe BHMMaHKe Ha KiaoueBoe ¢yioBo DISTINCT B 3ampoce. OHO HEOGXOOUMO, T. K.
KpoMe MOCKBBI MOTYT OBITh IpyTHe TOPOAA, B KOTOPBIX €CTh 60jiee OJHOTO a’poropTa.
OpuH Takol ropof yKe CyliecTByeT — YabsSHOBCK. Ecim He mucrnonb3oBaTth DISTINCT, TO
B IIPUHIINIIE BO3MOKHO ITOSIBJIEHNE CTPOK-ITYyOIMKATOB B BHIOOPKE.

U emie ogHa BakHad JeTalb. B IpefcTaBieHHOM 3aIlpoce MbI MCIIO/Ib30BaIM TaK Ha3bIBa-
eMblli KOppeaIMpPOBaHHbIN (CBSI3aHHBIN) ITOA3anpoc. B rog3samnpocax Takoro Tura mnpu-
CYTCTBYeT CChUIKA (CChUIKM) Ha TAGMMIY U3 BHELTHero 3a1poca, Kak 37ech:

WHERE
AND r.arrival_city = a.city

179



I'nasa 6. 3anpocsi

B Teopuu 31O 03HAUaeT, UTO MOA3ANPOC BBITIOTHSIETCS HEe OOMH pa3 [jIsl BCETO BHEIIHe-
TO 3arpoca, a 011 Kaxooli cmpoku, o6pabaTbiBaeMoii BO BHeIIHeM 3arpoce. OqHaKo Ha
MpaKTUKe BaKHYIO POJib UTPaeT YMeHMe IUIaHUPOBIIMKA (3TO CrelMaabHas MOACUCTeMa
B CYB/I) onTVMMU3MPOBaTh ITOAOOHBIE 3aIIPOCHI C TEM, UTOOBI IO BO3MOKHOCTM U36€eraTh
BBITIOJTHEHMST TIO3aITPOCa )1 KaXKI0M CTPOKM 13 BHEIIHETO 3aIpoca.

IMosmryyaem Takoii pe3y/IbTarT:

bnaroseweHck
MBaHOBO
SkyTCK
Slpocnasnb
(20 cTpok)

PaccmoTpuM ucnonb3oBaHMe moa3anpocoB B rpenaoxkenmsx SELECT, FROM 1 HAVING.

Hpe,ﬂHOJ’[O)KI/IM, 4yTO 014 BpraGOTKI/I LIEHOBOW TIOJUTUKM aBMaKOMITAaHUU HEO6XO,£[I/IMO
3HATb, KaK pacCIipeaessiloTCsa MeCTa pa3HbIX K/IaCCOB B CaMOJIETAX BCeX TUIIOB. HepBbIVI Ba-
PUAHT pelueHNs1 9TOI 33Ja4yM OCHOBAH Ha BKIIOUEHUU nmoa3aripocoB B IIpeaJIOKeHue
SELECT.

SELECT a.model,
( SELECT count( * )
FROM seats s
WHERE s.aircraft_code = a.aircraft_code
AND s.fare_conditions 'Business'’
) AS business,
( SELECT count( * )
FROM seats s
WHERE s.aircraft_code = a.aircraft_code
AND s.fare_conditions 'Comfort'
) AS comfort,
( SELECT count( * )
FROM seats s
WHERE s.aircraft_code = a.aircraft_code
AND s.fare_conditions '"Economy'
) AS economy
FROM aircrafts a
ORDER BY 1;
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O6paTuTe BHMMAaHMe, YTO B 3TOM 3aIlpoCe MbI MICIIOIb30BAIM KOPPEIMPOBAHHBIE IO/ -
3ampochl. Bce oHM ccbutaioTes Ha crosber; Tabmuiel «CamoneTsl» (aircrafts), koro-
past o6pabaTbiBaeTCS BO BHeNIHeM 3aripoce. [T Kaskaoit o6pabaThiBaeMoii CTPOKM Ta0-
yuubl aircrafts mogcuYMTHIBAETCS UMCIO CTPOK B Tabmuile seats, B KOTOPBIX aTpUGyT
aircraft_code uMmeert Takoe ke 3HaUEHME, UYTO U B CTPOKe Tabiauibl aircrafts. Iloxg-
3aIpoChl OT/IMYAIOTCS APYT OT APYyTa TOJAbKO ycaoBueM fare conditions.

ITOCKOJIbKY BCE 3TY ITOA3AMIPOCHI He 3aBUCST APYT OT APYTa, TO, XOTS BCEe OHM 00panaloTcs K
Tabnuie «MecTa» (seats), He TpebyeTCs UCIIOIb30BaTh [IJIsI Hee Pa3/IMUHbIE [ICEBAOHMMBI
B 3TMX MOJ,3aIpocax.

model | business | comfort | economy
--------------------- T T
Airbus A319-100 | 20 | 0 | 96
Airbus A320-200 | 20 | 0 | 120
Airbus A321-200 | 28 | 0 | 142
Boeing 737-300 | 12 | Q | 118
Boeing 767-300 | 30 | 0 | 192
Boeing 777-300 | 30 | 48 | 324
Bombardier CRJ-200 | 0 | 0 | 50
Cessna 208 Caravan | 0 | 0 | 12
Sukhoi SuperJet-100 | 12 | 0 | 85

(9 cTpok)
A B 3TOM BapuaHTe pellleHus 3aiaul UCIO0JIb3yeTCs MoA3anpoc B npeajioxxeHuu FROM.

SELECT s2.model,
string_agg(
s2.fare_conditions || ' (' || s2.num || ')',

] 1
b

)
FROM (

SELECT a.model,
s.fare_conditions,
count( ¥ ) AS num
FROM aircrafts a
JOIN seats s ON a.aircraft_code = s.aircraft_code
GROUP BY 1, 2
ORDER BY 1, 2
) AS s2
GROUP BY s2.model
ORDER BY s2.model;
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IMoxsampoc GopMuUpyeT BpeEMEHHYIO TabIMIY B TAKOM BUIE:

model | fare_conditions | num
_____________________ S B
Airbus A319-100 | Business | 20
Airbus A319-100 | Economy | 96
Sukhoi SuperJet-100 | Business | 12
Sukhoi SuperJet-100 | Economy | 85

(17 cTpok)

A B I7TaBHOM (BHEIITHEM) 3aITpoCe UCIONb3yeTcsl arperaTHast GyHKIUS string_agg masg
hopMMUpOBaHUS PE3YIbTUPYIONIETO 3HAUEHMsT Ha OCHOBE CIPYIIIMPOBAHHbBIX CTPOK. JTa
(YHKIIMS OTAIMYAETCS OT arperaTHbIX GYHKIMIT avg, min, max, sumu count TeM, YTo BO3-
BpaliaeT He YMCI0BOe 3HAUEHMe, a CTPOKY CMMBOJIOB, COCTaBIEHHYIO M3 3HAUeHUIT aTpuoy-
TOB, YKa3aHHBIX B KAUECTBE €€ IapaMeTpPOB. ITU 3HAUEHUS OepyTCs U3 CIPYIITMPOBAHHBIX
CTPOK.

| string_agg
_____________________ S
Airbus A319-100 | Business (20), Economy (96)
Airbus A320-200 | Business (20), Economy (120)
Airbus A321-200 | Business (28), Economy (142)
Boeing 737-300 | Business (12), Economy (118)

Boeing 767-300 | Business (30), Economy (192)

Boeing 777-300 | Business (30), Comfort (48), Economy (324)
Bombardier CRJ-200 | Economy (50)

Cessna 208 Caravan | Economy (12)

Sukhoi SuperJet-100 | Business (12), Economy (85)

(9 cTpok)

B kauecTBe ellle OMHOTO IIPMMepa UCIIOAb30BaHMS MTOA3aIpoca B rpenaoxkenunu FROM pe-
MMM TaKyIo 3a7auy: [MOJIyYUTh TIepeueHb a3poriopTOB B TeX TOPOAAX, B KOTOPBIX GOJbIIIe
OIHOTO a3pOoIIopTa.

SELECT aa.city, aa.airport_code, aa.airport_name
FROM (
SELECT city, count( * )
FROM airports
GROUP BY city
HAVING count( * ) > 1
) AS a
JOIN airports AS aa ON a.city = aa.city
ORDER BY aa.city, aa.airport_name;
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Bnaromaps vcronb3oBanmio mpemioxkeHns HAVING, mogsarpoc BeI6MpaeT ropoaa, B KOTO-
PBIX UMeeTCs 6ojiee OHOTO a3pOIopTa, M PopMupyeT BpeMeHHYIO TAGIUITY B CIeAYIOIeM
BUTE:

city | count
___________ [
VYnbsiHOBCK | 2
MockBa | 3
(2 cTpokn)

A B IJTaBHOM 3aIIpoce BBITIOHSIETCS COeIMHEHe BpEMeHHO TabIuIIbI ¢ Tabmuiiei «Aspo-
opTei» (airports).

city | airport_code | airport_name
___________ e
MockBa | VKO | BHykoBO
MockBa | DME | JomonmenoBo
MockBa | SVO | WepemeTbeBo
VnbaHoBck | ULV | bapaTaeBka
VnbaHoBck | ULY | YnbaAHoBCK-BocTOu4HbIN
(5 cTpok)

I WimiocTpaluy UCIoMIb30BaHMs mog3anpocoB B npepaokenny HAVING pemnim ta-
KYI0 3a[a4y: OIpenennuTb YMCI0 MapIIPyTOB, UCXOOSIIMX U3 TE€X a3pPOIOPTOB, KOTOPHIE
pacIioNokeHbl BOCTOUHEe reorpaduyeckoit Joarotsl 150°.

SELECT departure_airport, departure_city, count( * )
FROM routes
GROUP BY departure_airport, departure_city
HAVING departure_airport IN (
SELECT airport_code
FROM airports
WHERE longitude > 150

)
ORDER BY count DESC;

IMop3ampoc dopMupyeT CIMUCOK a3POIMOPTOB, KOTOPble U OYAYT OTOOpPAHbI C TTOMOIIbBIO
npenyioskeHyst HAVING mocsie BbITTOTHEHUS TPYIIITUPOBKMA.

departure_airport | departure_city | count
___________________ s
DYR | AHagbipb | 4
GDX | MarapaH | 3
PKC | MeTponaBnosck-KamyaTckuin | 1
(3 cTpokn)
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B c1okHBIX 3amIpocax MOIYT MCIIOIb30BAThCSl BJIOKEHHbIE MOA3apockl. 3TO O3HAYaeT,
YTO OAVH MOA3aIpOC HAXOAUTCS BHYTPU Apyroro. JlaBaiiTe B KauecTBe IIpumMepa pacCMoT-
PMM TaKyl0 CUTYyalMi0: PYKOBOJCTBO aBMaKOMIIAaHUM XOUeT BBISICHUTD CTeleHb 3allONHe-
HMSI CaMOJIETOB Ha BCeX pelicax, Belb OTIIPABJISTh ITONIYITyCThIE CAMOJIETHI He OUeHb BBITOJ -
HO. Takum 06pa3oM, 3aIpoc TO/DKEH He TOIBKO BbIIABATh YMC/IO OUIETOB, IIPOIaHHbBIX Ha
IaHHBIN peiic, 1 0b11ee YMCI0 MeCT B caMoJIeTe, HO TOJDKeH TakKe BBIUMCISATD OTHOLIEHE
3TUX ABYX IOKasaTesei.

BoT kakoii 3a1rpoc mosy4mics:

SELECT ts.flight_id,
ts.flight_no,
ts.scheduled_departure_local,
ts.departure_city,
ts.arrival_city,
a.model,
ts.fact_passengers,
ts.total_seats,
round( ts.fact_passengers: :numeric /
ts.total_seats::numeric, 2 ) AS fraction
FROM (
SELECT f.flight_id,
f.flight_no,
f.scheduled_departure_local,
f.departure_city,
f.arrival_city,
f.aircraft_code,
count( tf.ticket_no ) AS fact_passengers,
( SELECT count( s.seat_no )
FROM seats s
WHERE s.aircraft_code = f.aircraft_code
) AS total_seats
FROM flights_v £
JOIN ticket_flights tf ON f.flight_id = tf.flight_id
WHERE f.status = 'Arrived'
GROUP BY 1, 2, 3, 4, 5, 6
) AS ts
JOIN aircrafts AS a ON ts.aircraft_code = a.aircraft_code
ORDER BY ts.scheduled_departure_local;

CambIlt BHYTpeHHMIT Iog3amnpoc — total _seats — Bbigaer oblee YMCJIO MeCT B CaMO-
JleTe. JTOT MOZA3aMPOC — KOPPENMPOBAHHBIN, T. K. OH BBIIIOJIIHSIETCS AJ1S1 KaXKIOV CTPOKY,
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00pabaTbIBa€MOi1 BO BHEITHEM IO3amIpoce, T. e. IJIsT KasKA0i Moaenu camoriera. JIjist mo-
cJeTa yuciaa MPOJAaHHBIX OMIETOB MbI MCITOJNb30BAIM COeNMHEHMe TTpeacTaBaeHus «Peii-
col» (£lights_v) c Tabnuueit «Ilepenetsi» (ticket _flights) c mowtenytomieit rpymmm-
POBKOJT CTPOK ¥ BbI30BOM (DYHKIIMY count. KoHEUHO, MOSKHO ObIIIO 6bI BMECTO TAKOTO pe-
IIIeHMS UCII0/Ib30BaTh ellle OAVMH KOPpeIMpPOBaHHbBINM ITOA3aIpocC:

( SELECT count( tf.ticket_no )

FROM ticket_flights tf

WHERE tf.flight_id = f.flight_id
) AS fact_passengers

B TakoM cryuae yxke He MOTpeboBaroch Obl COeNVHSATD NpeacTasiedHue £lights_v c Tab-
nmuueit ticket _flights u rpynmmupoBaTh CTPOKM, JOCTATOYHO ObIIO ObI CIEIATD:

FROM flights_v
WHERE f.status = 'Arrived'
) AS ts JOIN aircrafts AS a

BHeImHuit 3ampoc BMeCTO KOJa camMojieTa BhIBOOUT HaMMeHOBaHMe MOMAENU, BbIOMpaeT
OCTaJIbHbIE CTOMOIIBI M3 TToA3aIpoca 6e3 M3MeHEeHMIi U TOTIOTHUTETbHO ITPOU3BOIUT BbI-
YMCJIeHNe CTelleHM 3aTI0JTHEHMS CaMOJIeTa IaccaskupaMm, a TAKKe COPTUPYET PE3YIIbTUPY-
IOIIYie CTPOKMU.

2016-09-13 08:00:00
CaHkT-MNeTepbypr

scheduled_departure_local
departure_city

-[ RECORD 1 J-------------- L e
flight_id | 28205
flight_no | PGOO32
scheduled_departure_local | 2016-09-13 08:00:00
departure_city | MeHsa
arrival_city | MockBa
model | Cessna 208 Caravan
fact_passengers | 2
total _seats | 12
fraction | 0.17
-[ RECORD 2 ]-------------- e e T e
flight_id | 9467
flight_no | PGO360
I
I
arrival_city | OpeHbypr

model | Bombardier CRJ-200
fact_passengers | 6

total _seats | 50

fraction | 9.12
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PaccMoTpeHHBII CJIOXKHBIN 3aIIpOC MOKHO CIeIaTh 60jIee HAISIIHBIM 38 CUET BbIIe/IeHUS
IOA3aIIpOCa B OT/IeJIbHYIO KOHCTPYKIIMIO, KOTOpasi Ha3bIBAEeTCS 00Iee TaGIMUYHOE BhIpa-
skeaue (Common Table Expression — CTE).

WITH ts AS
( SELECT f.flight_id,
f.flight_no,
.scheduled_departure_Llocal,
.departure_city,
.arrival_city,
.aircraft_code,
count( tf.ticket_no ) AS fact_passengers,
( SELECT count( s.seat_no )
FROM seats s
WHERE s.aircraft_code = f.aircraft_code
) AS total_seats
FROM flights_v f
JOIN ticket_flights tf ON f.flight_id = tf.flight_id
WHERE f.status = 'Arrived'
GROUP BY 1, 2, 3, 4, 5, 6

Fh Fh Hh H

)
SELECT ts.flight_id,

ts.flight_no,

ts.scheduled_departure_local,

ts.departure_city,

ts.arrival _city,

a.model,

ts.fact_passengers,

ts.total_seats,

round( ts.fact_passengers: :numeric /

ts.total_seats::numeric, 2 ) AS fraction

FROM ts
JOIN aircrafts AS a ON ts.aircraft_code = a.aircraft_code
ORDER BY ts.scheduled_departure_local;

Koncrpykumst WITH ts AS (. ..) u npeacraBiser cob6oii 0b1ee TaGIMUHOE BhIpasKeHUE
(CTE). Takue KOHCTPYKIIMM YAOOGHBI T€M, UYTO MO3BOJISIIOT YIIPOCTUTb OCHOBHO 3arpoc,
cIenaThb ero MeHee IpOMO3JIKMM. B 0611eM TabIMYHOM BbIpaKeHUM MOXKET ITPUCYTCTBO-
BaTh OOJIbIIE OMHOTO IofA3arnpoca. Kaxkablii mogsamnpoc GopMupyeT BpeMEHHYIO TaGIuIry
C yKa3aHHbIM MMeHeM. Eciiu MMeHa CTO/MO1I0B 9TOM TabAUIIbI He 3aiaHbl SBHBIM 00pa3om
B BUJE CIIMCKA, TOTJAa OHM OTIPENEISIOTCS Ha OCHOBE CIIMCKA CTOJOIOB B MPEAJIOKEHUN
SELECT. B HameM mpumMepe 3To 6yIeT MMEeHHO TaK. Terepb Mbl MOKEM B [JTABHOM 3aIpo-
ce 0OpaIaThCcs K BpeMeHHOJ Tab/uiie TS Tak, Kak eciu 6bI OHa CYIIeCTBOBAa MIOCTOSTHHO.
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Ho BaskHO yUMTBIBATh, YTO BpeMeHHasl Tabiuiia, co3gaBaemMast B 001eM TabaMuYHOM BbIpa-
SKeHMM, CYIIeCTBYeT TOJbKO BO BpeMsI BBITIOJTHEHMS 3aIpoca.

B 9T0J1 r1aBe MBI y3Ke pelliaii 3ajiady pacipenesieHuss CyMM 6pOHMPOBAHMIL IO IMaIia3o-
HaMm c marom B 100 Thicstu py6uieit. Torma Mbl ucmonb3oBanu npeniokenve VALUES mis
hopMMUpOBaHUSA BUPTYATbHOM TaOIMIIbI. MOKHO PElIUTDb 3Ty 3amauvy 06ojiee palyoHalb-
HBbIM CII0CO60M C MCIoab30BaHMeM KoHCTpyRuyu WITH . .. AS (.. .).

CHauvasa IIOKa>XkeM, KaK MO>KHO C(i)OpMI/IpOBaTb Oyarna3oHbl CYMM 6p0HI/IpOBaHMﬁ C IIOMO-
b0 PEKYPCUBHOI'O 06]]],91‘0 TaGJIMIHOTO BbIPDA>K€HUS

WITH RECURSIVE ranges ( min_sum, max_sum ) AS
( VALUES ( 0, 100000 )
UNION ALL
SELECT min_sum + 100000, max_sum + 100000
FROM ranges
WHERE max_sum <
( SELECT max( total_amount ) FROM bookings )

)
SELECT * FROM ranges;

B aTOM NMpuMepe MbI SIBHO YKa3a/iy MMeHa CTOJIOLOB IJIsI BpeMeHHOI TabIuIbl ranges —
9TOo min_sum 1 max_sum. PeKypCUBHBIIT aITOPUTM paboTaeT CJIeAYIOMUM 06pa3oM:

— CHayvasa BpinonHseTcs npennoxkeHnue VALUES (0@, 100000) u pesyabTat 3alyCbIBaeT-
€SI BO BPeMeHHYIO 06/1aCTh TaMsITH;

— 3aTeM K 3ToM BpeMEHHOﬁ 0671aCTY TTaMSITU IIpMMEeHAeTCd 3aIIpocC

SELECT min_sum + 100000, max_sum + 100000

¥ B pe3y/bTaTe ero BhIMOTHEHMS] GOPMUPYETCS TOMBKO OJHA CTPOKA, IMTOCKOIbKY B VC-
xogHoM mpemyioxkeHuy VALUES 6bu1a copMupoBaHa TOJNBKO OJHA CTPOKA U TOIbKO
OJIHA CTPOKa ObLjIa MoMellleHa BO BpeMeHHYIO 00/1aCTh MaMsTH;

- BHOBb cOPMUPOBAHHAS CTPOKA BMECTE C MCXOLHO CTPOKOIi MOMEIAIOTCS B APYTYIO
BpeMEHHYI0 00/1aCTh, B KOTOPOi1 TPOMCXOIUT HaKaIIMBaHe Pe3yIbTUPYIONINX CTPOK;

— K TOJ CTPOKe, KOTOpas OblIa Ha IpeabIAyIeM mare chbopMUpPOBaHa C IOMOIIbIO KOMAaH-
Ibl SELECT, onsiTh IpUMeHsIeTCs 3Ta )XKe KOMaHIa U T. [I.;

— pa6oTa 3aBepIINTCs, KOTIa IIePeCTAHEeT BHITOIHSITHCS YCIOBUE

max_sum < ( SELECT max( total_amount ) FROM bookings )
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BaskHyI0 posib B 3TOM mporecce urpaet npemioxkenne UNION ALL, 6marogapst KoTopo-
My TIPOUCXOIUT 0b6beAuHeHre cOopMUPOBAHHBIX CTPOK B eqMHYI0 Tabmuily. [ToCKONbKY
B HallleM [IpMMepe B PeKyPCUBHOM QJITOPUTME YyUacTBYeT TOJIbKO OfHA CTPOKA, TO CTPOK-
IyOIMKAaTOB He BO3HMKAET, TI03TOMY MbI Mcroiab3yeMm He UNION, a UNION ALL. Ipwu uc-
ronb3oBauuy npenokeHss UNION BBIMTOMIHSIETCS YCTpaHeHMe CTPOK-Iy6IMKaTOB, HO B
JAHHOM CJTyuyae HeOOXOAMMOCTY B BBITIOJIHEHMM 3TOI ONlepaluy HeT, ClIe0BaTe/lbHO, Ie-
Jiecoo6pasHo UCIonb30BaTh MMeHHO UNION ALL.

[Monyunm TaKyio TabauIry:
min_sum | max_sum
_________ o =
0 | 100000
100000 | 200000
200000 | 300000
1000000 | 1100000
1100000 | 1200000
1200000 | 1300000

(13 cTpok)

3nech B nipenyioxkenun WHERE mcnonb3yeTcs ckansspHblii mog3anpoc. C pe3ylnbTaToOM ero
BBITTOJTHEHMST CPAaBHMBAETCS 3HAUEHME CTOI0Ia max_sum:

WHERE max_sum < ( SELECT max( total_amount ) FROM bookings )

Tenepb AaBaiiTe CKOMOMHUPYEM PEKYPCUBHOE 00Ii[ee TaGIMUHOE BhIpaskeHMe ¢ BIGOPKOIt
13 Tabmuiel bookings:

WITH RECURSIVE ranges ( min_sum, max_sum ) AS
( VALUES( 0, 100000 )
UNION ALL
SELECT min_sum + 100000, max_sum + 100000
FROM ranges
WHERE max_sum <
( SELECT max( total_amount ) FROM bookings )
)
SELECT r.min_sum, r.max_sum, count( b.¥* )
FROM bookings b
RIGHT OUTER JOIN ranges r
ON b.total_amount >= r.min_sum
AND b.total_amount < r.max_sum
GROUP BY r.min_sum, r.max_sum
ORDER BY r.min_sum;

188



min_sum | max_sum | count
_________ i
0 | 100000 | 198314
100000 | 200000 | 46943
200000 | 300000 | 11916
300000 | 400000 | 3260
400000 | 500000 | 1357
500000 | 600000 | 681
600000 | 700000 | 222
700000 | 800000 | 55
800000 | 900000 | 24
900000 | 1000000 | 11
1000000 | 1100000 | 4
1100000 | 1200000 | 0
1200000 | 1300000 | 1
(13 cTpok)

6.4. IModsanpocel

O6paTuTe BHMMaHMe, 4TO 151 Auanasona ot 1 100 mo 1 200 Teicsy py6iiei 3HaUeHME YMcIa
OGpOHMPOBaHMIT paBHO HYIIO. 1151 TOTO YTOOBI OGbl/Ia BhIBEIEHA CTPOKA C HYJIEBBIM 3HAUe-

HIemM CTOJ'[6].[a count, MbI UCIIOJIb30BaJI BHEIIHee COeAHeHe.

B 3aksioueHue pacCMOTPUM KOMaH[IY JIJis CO3LAHMSI MaTepUaau30BaHHOTO MpeCcTaBie-
Husl «MapmipyThbl» (routes), KOTopoe ObUIO OMmMcaHo B I7aBe 5. Ho Torma Mbl He CTaau
paccMaTpMBaTh 3Ty KOMaHIY, T. K. ellle He 03HaKOMWINCh C ITOA3aIIpOCaMm, KOTOPbIE B Hell

MCITIOJIb3YIOTCS.

OnucaHue aTpubyTa

Homep peiica

Kop, asponopta otnpasneHus
HasBaHue asponopTa oTnpaBneHus
lopoa oTnpaBneHus

Kopn asponopTa npubbiTus
HassaHue asponopta npubbITUA
fopop, npubbiTUs

Kop, camoneTa, IATA
MpopomkuTenbHOCTL Noneta

[lHW Heaenu, Koraa BbIMOJHAKTCA Pechbl

Wms atpubyta

flight_no
departure_airport
departure_airport_name
departure_city
arrival_airport
arrival_airport_name
arrival_city
aircraft_code

duration

days_of_week

Tun PostgreSQOL

char(6)
char(3)
text
text
char(3)
text
text
char(3)
interval

integer([]
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JTa KOMaH[a BBITISIAUT TaK:

CREATE MATERIALIZED VIEW routes AS

WITH £3 AS

(
SELECT £2.flight_mo,

f2.departure_airport,
f2.arrival_airport,
f2.aircraft_code,

£2.duration,

array_agg( f2.days_of_week ) AS days_of_week

FROM

( SELECT f1.flight_no,
f1.departure_airport,
fl.arrival_airport,
fl1.aircraft_code,
f1.duration,
f1.days_of_week

FROM

( SELECT flights.flight_no,

flights.departure_airport,
flights.arrival _airport,
flights.aircraft_code,

( flights.scheduled_arrival -

flights.scheduled_departure
) AS duration,

( to_char( flights.scheduled_departure,

'ID': :text
)
)::integer AS days_of_week

FROM flights

) f1

GROUP BY f1.
f1.

f1

ORDER BY f1.
f1.

£1
) £2

flight_no, fil.departure_airport,
arrival_airport, fl.aircraft_code,
.duration, fl.days_of_week
flight_no, fi1.departure_airport,
arrival_airport, fl.aircraft_code,
.duration, fl.days_of_week

GROUP BY f2.flight_no, f2.departure_airport,
f2.arrival_airport, f2.aircraft_code,

f2.duration
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SELECT £3.flight_no,
f3.departure_airport,
dep.airport_name AS departure_airport_name,
dep.city AS departure_city,
f3.arrival_airport,
arr.airport_name AS arrival_airport_name,
arr.city AS arrival_city,
f3.aircraft_code,
f3.duration,
f3.days_of_week
FROM £3,
airports dep,
airports arr
WHERE £3.departure_airport dep.airport_code
AND f3.arrival_airport = arr.airport_code;

HauyHem 03HaKOMJIeHME C 3aIIPOCOM C €0 BepXHeil yacTu. 3eCb Mbl BULUM KOHCTPYKIUIO
WITH £3 AS (...), T. e. o61Iee TabMMYHOE BhIpaKeHME. B pe3ynbTaTe €ro BbITIOTHEHWS
6ymet cdhopMupoBaHa BpeMeHHas Tabnuia £3. 3ampoc, KOTOpbIit ee hopMupyer, comep-
SKUT B mpemyiokeHny FROM mopsanpoc, GopMupylolinii BpeMeHHy1o Tabaumy f£2. A stor
ITOA3aIIPOC, B CBOIO OYEPeIhb, TAKKE CONEPKUT B mpemioxkeHnu FROM moxsamnpoc, hopmm-
pyrouuit BpeMeHnnyoo Tabnuiry £1. Takum o6pa3om, B 3TOI KOMaHe UCIIOIb3YeTCs BJIO-
SKeHHBI OI3aTpocC.

Bo BiiokeHHOM TMoOA3ampoce MUCoab3yetcss GyHKIMS to_char. Bropoit ee mapameTrp —
ID — yka3bpIBaeT Ha TO, UTO M3 3HAUEHUS MaThbl/BPpeMEHU BblIeTa GyIeT M3BjIeUueH HoMep
IHs Hemenu. [Ipy aTOM HyMepaius IHel Heaenn cooTBeTcTByeT ctangapTy ISO 8601: mo-
HefenbHUK — 1, BockpeceHbe — 7. [ToCKO/MIbKY HOMEDP OHS HeOenu MpencTaBieH B BUAE
CUMBOJIBHOJ CTPOKM, OH ITpeobpasyeTcsl B TUII JaHHBIX integer. Takum o6pa3om, BJIO-
SKeHHBII ITO3aIpoC BHIYMC/ISET IUIAHOBYIO IJIMTEIbHOCTh IojieTa (cronber; duration)
¥ U3BJIeKaeT HOMep AHSI Helelu M3 IaThl/BpeMeHM BbLIETA IO pachucaHuio (cTombers
days_of week).

IMop3zamnpoc caenyolero, 6oiee BbICOKOTO YPOBHS, TIOYUYMB PE3Y/IbTAT BJOKEHHOTO MO -
3arpoca, MPoCTO IPYIIIUPYET CTPOKM, TOTOBS cronmbel] days_of week K 00bequMHEHUIO
OTHENbHBIX HOMEPOB IHEN Hefeny B MacCUBBI LenbIx uyncen. [Ipy 3ToM B IpenyiokeHue
GROUP BY BxitoueH crosberr days_of week, 4ToObI 3aMEeHUTDb IyOIMKAThI THE Hemenn
OomHMM 3HaueHueM. Bempb Tabmuia £lights comepskuT pacmucanue peificoB Ha IIUTENTb-
HbII Tiepuog. [IoaToMy pelic, KOTOPBIV OTIIPABIISIETCS, CKasKeM, ITI0 BTOPHUKAM, TOSIBUTCS
B 3TOM paCcHMCaHUM HECKOJIBKO pa3, ciefoBaTelbHO, JeHb HeJle/ C HOMePOM 2 TakXkKe M0-
saBuTcs B cronibe days_of week mjis aTOro HoMepa perica HeCKOJIbKO pas. B pesyinbrare,
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eIy He MPUOETrHyTh K TPYIIIMPOBKE O 3TOMY CTOJOIY, TO IPU (GOPMUPOBAHUM MACCH-
Ba JHelt Heelny B 9TOM MacCuBe OYIyT MHOTOKpATHbIE BXOKAEHMS KaXKIOTO THS Hemesu,
KOTZia 3TOT peiic jieTaeT. B aToM mopsarnpoce npucyTcTByeT u npennoxkeHue ORDER BY,
B KOTOpoe BKIoueH cronber; days_of week. 3To He06XOOMMO IS TOTO, YTOOBI arpe-
raTHast QyHKIMS array_agg cobpana HoMepa AHel Heleau B MacCUMB B BO3pacCTaloIeM
MOPSIAKE STUX HOMEPOB.

Bo BHelllHeM 3ampoce BbI3bIBaeTcs QYHKLUMSI array_agg, KoTopas arperMpyer Homepa
IHel Hepdenu, cogepxKauuecss B CrPyNIIMPOBAHHBIX CTPOKAaX, B MACCUBBI LIEIbIX YUCE.
Ha stom pa6ora koHcTpykumm WITH £3 AS (...) 3aBepiuaercsl. B pesynbrate BMECTO
HECKOJIbKMX CTPOK B Tabmuile £1lights, cOOTBETCTBYIONIMX BbIeTaM KOHKPETHOTO pejica
B pasjiMuHble IHU Helenu, popmMupyeTcs offHa CTPOKaA B MpeCcTaBlIeHU routes, B 9TO
CTPOKe BCe THU HeHely, B KOTOpbIe BBIITOJIHSAETCS KOHKPETHbIN peiic, CoOpaHbl B MacCUB
LIe/IbIX UMCen.

W, HaKOHell, IIaBHbII 3aIIpOC BBIMOIHSIET COeIMHEeHMe BpeMeHHOoi Tabnuipl £3 ¢ Tab-
uieit «A3poropTel» (airports), mpuyeM OBaKAbL. DTO HYKHO IOTOMY, UYTO B Tab-
muie £3 ectb cronberr £3.departure_airport (aspoIlopT OTIpaBiIeHMSs]) U CTOIOeI]
f3.arrival_airport (aspomopT IpuObITHS), IJI KasKAOTO M3 HUX HY)KHO BbIOpATh Ha-
MMEHOBaHMe a’poropTa M HauMMeHOBaHMe ropoma u3 Tabmuiel airports. O ToM, Kak
HY’KHO pacCy>kaaTh TPy ABYKPATHOM VCIIOIb30BAHMM OHOW U TO¥ 5Ke TabIuIbl B COeIM-
HEHUU, MBI Y>Ke TOBOPWIK paHee B pasferne 5.4 «[IpencraBneHus».

KoHTponbHble BONpoCbl U 3aaaHMA

1. B pmoxkyMmeHTAIMM CKa3aHO, YTO CITY>KEOHBIV CMMBOJI «%>» B 1aboHe oreparopa LIKE
COOTBETCTBYeT JTII0607 IT0C/Iel0BaTeIbHOCTY CMMBOJIOB, B TOM YMCJ/Ie M ITYCTO ITOc/Ie-
JIOBATEJIbHOCTHU, OIHAKO HUYETO He CKa3aHO HACUeT MPaBmI 06paboTKM ITPOOEIOB.

B rabnuiie «bunetsi» (tickets) cTronbel passenger_name comep>kUT uMs 1 pamu-
JIVIO TTacCaskupa, 3aMyCaHHble 3arJIaBHBIMY JAaTUHCKUMM GYKBaMM U pasjieeHHbie
OIHUM IIPOGETIOM.

BhisicHMTE TTpaBuia 06paboTKY MPOGETOB CAMOCTOSITETbHO, BBITIONHUB C/IEMYIOINe
KOMAaH/Ibl ¥ CPABHUB TIOTyUYeHHbIE Pe3y/IbTaThl:

SELECT count(
SELECT count(
SELECT count(
SELECT count(

) FROM tickets;
) FROM tickets WHERE passenger_name LIKE '% %';
) FROM tickets WHERE passenger_name LIKE '% % %';

*
*
*
*¥ ) FROM tickets WHERE passenger_name LIKE '% %%';
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DTOT 3ampoc BeIGMpaeT 13 Tabmuilbl «BbuneTbl» (tickets) Bcex maccaskMpoB ¢ MMe-
HaMM, COCTOSIIIUMMU U3 TpeX OYKB (B IaOJIOHE MPUCYTCTBYIOT TP CUMBOJIA «_»):

SELECT passenger_name
FROM tickets
WHERE passenger_name LIKE '___ %';

[MpensyioxkuTe ma6aoH moucka B onepaTtope LIKE myst Bi6opa m3 3T0i TabIuIibl BcexX
MaccayknpoB ¢ GaMMIUSIMU, COCTOSIIIIUMMU U3 TATU OYKB.

B paspene nokymenrtauun 9.7.2 «Perynsipubie BbipakeHust SIMILAR TO» paccmart-
puBaetcs onepatop SIMILAR TO. Ou pa6oTaeTr aHamormyHo omnepatopy LIKE, HO
MCITONIb3YeT IMab/IOHbI, COOTBETCTBYIONIVE OTNPENEeIeHNIO PErYISIPHBIX BbIPASKEHMIA,
npuBegeHHoMyY B craHgapte SQL. PerynspHblie BoipakeHys SQL mpeaCcTaBisiioT CO-
6011 kombuHaimio cuHTakcuca LIKE ¢ CMHTaKCCOM OOBIYHBIX PETY/ISIPHBIX BhIpaske-
Huit. CaMOCTOSITe/IbHO 0O3HAKOMbTeCh ¢ ornepatropom SIMILAR TO.

B pasgene gokymeHTanuu 9.2 «ODyHKLIMS U OnlepaTOpPbl CpaBHEHMSI» TIPEeACTaB/IeHbI
pa3uyHble NpeguKaThl CpaBHeHU, KpoMe npenukata BETWEEN, paccMoTpeHHOrO B
9TOol rmaBe. CaMOCTOSITE/IbHO 03HAKOMbTECh C HUMM.

B pasgene moxkymeHTanuu 9.17 «YIOBHble BbIpaskeHUS» TpeACTaBeHbl YCI0B-
Hble BBIpaKeHMsI, KOTOpbIe TMoAmepskuBaloTcsi B PostgreSQOL. B TekcTe IiaBbl ObI-
J1a paccMoTpeHa KoHCTpyKiyst CASE. CaMOCTOSITENTbHO 03HAKOMbTECH ¢ PYHKIMSIMU
COALESCE, NULLIF, GREATEST u LEAST.

BrisicHMTe, Ha KaKMX MapHIpyTax UCIIO/Ib3YIOTCS camosieThl KoMrauuy Boeing. B Bbi-
60pKe BMECTO KOJa MOJIEIM IO/KHO BBIBOAUTHLCS ee HaMMeHOBaHMe, HaIlpUMep,
BMeCTO Kofia 733 moJKHO 6bITh Boeing 737-300.

VKa3aHye: MOXXHO BOCIIONIb30BAaThCSl COeNVHEeHMeM IpencTaBaeHuss «MapuipyTsl»
(routes) u Tabmuiel «CamoneTel» (aircrafts).

CamMble KpyIiHbIe caMOJIeThI B Hallleli aBuakoMInanum — 3To Boeing 777-300. Boisic-
HUTb, MEeXAY KaKMMU IlapaMy TOPOJIOB OHM JIETAIOT, [IOMOXeT 3aIpoc:

SELECT DISTINCT departure_city, arrival_city
FROM routes r
JOIN aircrafts a ON r.aircraft_code = a.aircraft_code
WHERE a.model = 'Boeing 777-300'
ORDER BY 1;
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9.

194

departure_city arrival_city

|

+
ExkaTepuHbypr | MockBa
MockBa | EkaTepuHbypr
MockBa | HoBocmbupck
MockBa | Nepmb
MockBa | Coum
HoBocunbupck | MockBa
MepMb | MockBa
Coun | MockBa
(8 cTpok)

K coskaneHuto, B 9T0i BbIOOpKe MHbOpMaIys gyoaupyeTtcs. ITapbl ropofoB IpuBee-
HBI IT0 [IBA pasa: AJisd peiica «Tyma» U Ijis peiica «o6paTHO». Moaudbumpyiite 3ampoc
TakuM 06pa3oMm, uTO6bI Kaykaast apa TOpoAoB Obla BhIBeIeHa TOIbKO OIMH pas:

|
________________ o -
MockBa | ExkaTepuHbypr
Hosocunbupck | MockBa
MepMb | MockBa
Coumn | MockBa
(4 cTpokn)

B TexkcTe rmaBbl Mbl pacCMaTpUBaAM pa3audHbie IIPUMeEPbI UCIIOIb30BaHMS JI€BOTO
u npaBoro BHemHux coeauHenuii: LEFT OUTER JOIN 1 RIGHT OUTER JOIN. Hanu-
IIMTE 3aIIpOC, B KOTOPOM MUCIOIb30BaJIOCh ObI IIOJTHOE BHeIIHee coemyHenne — FULL
OUTER JOIN.

Il oTBeTa Ha BOIIPOC, CKOJILKO PeNicoB BhInoyHsIeTca 13 MockBbl B CaHKT-IleTep-
6ypr, MO>KHO HamycaTh COBCEM IIPOCTOI 3aI1poC:

SELECT count( * )
FROM routes
WHERE departure_city = 'Mocksa’
AND arrival_city 'CaHKT-lMeTepbypr' ;

12
(1 cTpoka)



10.

11.

KOHmpOfleble e80npocel u 3adanus

A C TTOMOIIIBI0 KAKOTO 3aIpoca MOXKHO MOYYUTD Pe3yIbTaT B TAKOM BUe?

departure_city | arrival_city | count

________________ S R
MockBa | CaHkT-lMeTepbypr | 12
(1 cTpoka)

BBISICHMTB, CKOBKO Pa3/lIMYHbIX PeiicOB BBIIIOMHSETCS 13 KakIoro ropoaa, 6e3 yye-
Ta YacTOThbI PeJiCOB B Hefle/i0, MOXKHO C IOMOIIbI0 OOpallleH!s] K IIPeCTaBlIeHMI0
«MapuipyTel» (routes):

SELECT departure_city, count( * )
FROM routes
GROUP BY departure_city
ORDER BY count DESC;

departure_city | count
__________________________ Fem -
MockBa | 154
CaHkT-lNeTepbypr | 35
Hosocunbupck | 19
bnaroeeweHck | 1
bpaTck | 1

(101 cTpoka)

Moauduiupyiite sTOT 3aIMpoC TakK, YTOOBI OH BBIBOIMI UMCJIO HATIPaBJEHMUIA, IT0 KO-
TOPBIM JIETAIOT CaMOJIEThl M3 KaXXmoro ropoga. Harmpumep, 13 MockBbl B CaHKT-
[TeTepOypr eTaeT HECKOIBKO Pa3JIMUHBIX PEICOB, HO BCE ITU PEVChl OTHOCSTCS K
OJTHOMY HaIIpaBIeHUIO.

VkaszaHue: Hy>KHO IepeaTh apaMmeTp B GyHKINIO count.

B MaTepuann3oBaHHOM MperncTaBaeHnu «MapiipyTeli» (routes) umeeTcs: CTon6el]
days_of_ week, KOTOpbIN COmePKUT CIUCKYU (MACCMBbBI) HOMEPOB AHEN HeJelu, KO-
I7la BBIMIOIHSIETCS KaXKIbIN peiic.

711 onTMMM3aIMy pacMcaHns BbUIETOB 13 MOCKBBI HYSKHO BBISIBUTH IISITh TOPO-
IIOB, B KOTOPbIE U3 CTOUIIBI OTIIPAB/ISIeTCS HaubObIllee YMCIIO eXKeJHEBHBIX PelicoB
(MapipyToB). CTpOKM B BHIOOPKE C/TeAyeT PAaCIIONOXKUTh B YObIBAIOIIEM ITOPSIIKE UMC-
J1a BBITIOJTHSIEMBIX PEJiCOB.

VKasaHMe: BOCIIONb3yiTech GyHKIMeN array_length.
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12.%

196

[penmonoskmMm, UYTO CIY>K6a MaTepMaJbHOTO CHAOKeHMS Hallleli aBMaKOMIIaHUM 3a-
npocuiaa MHGOPMAIIMIO O YMCIe PECOB, BBITTOTHSIIOMMUXCS U3 MOCKBBI B KaXKIblii
eHb Hefeln.

PesyanaT MO>KHO ITIOJTYUYNUTD ITyT€M BbITIOJTHEHMS CeMIM aHaJIOTMYHBIX 3aIIPOCOB: 110
OOHOMY IJIS KaXKOOI'o JHS HEeOEeIN. HauHemMm c roHene/nbHMKA:

SELECT 'MoHepenbHuk' AS day_of_week, count( * ) AS num_flights
FROM routes
WHERE departure_city = 'Mocksa’
AND days_of_week @ '{ 1 }'::integer[];

B 3TOM 3arpoce KUCII0Ib3yeTCsl OIepaTop @>, KOTOPbIi MPOBEPSIET, COMEPKATCS JIn
BCe 3JIeMEeHThbI MAacCHBa, CTOSIIEro CIIpaBa OT HEro, B TOM MAacCHBe, KOTOPbIii HaXo-
IUATCS CJieBa. B mpaBoM MaccuBe BCETo OfMH 3/IeMEeHT — HOMED MHTEePeCyIoIlero Hac
IIHST HeJlesn.

day_of _week | num_flights
_____________ e

NoHepenbHUK | 131
(1 cTpoka)

Banpoc OJId BTOpHMKA OT/IMYaeTCs JIMIIb HOMEPOM OHA Heae/I B MaCCUBe.

SELECT 'BropHuk' AS day_of_week, count( * ) AS num_flights
FROM routes
WHERE departure_city = 'Mocksa'
AND days_of_week @ '{ 2 }'::integer[];

day_of week | num_flights

_____________ e
BTopHMK | 134
(1 cTpoka)

Hy>KHO BBITIOIHUTD €llle IATh aHAJTOTMYHBIX KOMAaH/I, YTOObI IIOYUYUTh PEe3Y/IbTAThI
ILJIST BCeX MHeit Hemeny. OUeBUAHO, UYTO 3TO HepallMOHAIbHBIN CIIOCO6.

[TonmyunThb TpebyeMbIit pe3yabTaT MOKHO C IIOMOIIIbIO OJHOTO 3a11poca:

SELECT unnest( days_of_week ) AS day_of_week,
count( * ) AS num_flights
FROM routes
WHERE departure_city = 'Mocksa'
GROUP BY day_of_week
ORDER BY day_of_week;
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day_of_week

I

+

| 131
| 134
| 126
| 136
| 124
| 133
| 124
(7 cTpok)

3aganmue 1. CamocTosiTeNbHO pa3bepuTech, Kak paboTaeT MPUBEIEHHbI 3aIpoc.
BoisicHuTe, uTo nmemaer ¢yHKuus unnest. s TOro 4yToOGBl HANTHU ee OMMCAHMUeE,
MOXXHO BOCIIONb30BaThCSI TEMU pa3fesiaMy JOKYMEeHTallMM, KOTOpble ObLIM yKa3a-
HbI B 1aBe 4. OgHAKO MOKHO BOCIIONb30BAThLCS U IIpeaMeTHBIM yKa3aTeneM (Index),
CCBIJIKA HAa KOTOPBIN HAXOOAUTCS B CAMOM HU3Y OIVIaBJIeHMS JOKYMEHTALIUNA.

B kauecTBe BCIIOMOraTeIbHOIO 3arpoca, IIpoACHAIOLIEro pa60Ty (bYHKLU/II/I unnest,
MOJ>XHO BBITIOJTHUTD CJIe,Hy}OH.[I/Iﬁi

SELECT flight_no, unnest( days_of_week ) AS day_of_week
FROM routes
WHERE departure_city = 'Mocksa’
ORDER BY flight_no;

3apmanme 2. Vcrnonb3oBaHMEe HOMEPOB AHEl Hemenu B IMpenbIayleii BBIOOPKE He
IOJDKHO BBI3BIBATDh 3aTpymHeHuit. Ho Bce-Taky MpeamnoioskuM, YTO HAC IOIPOCIIN
MOIUGUIIMPOBATH 3aIIPOC, YTOOBI Pe3Y/IbTAT BHIBOIMUIICS B TAKOM BUJIE:

I

_____________ o
MH. | 131
Br. | 134
Cp. | 126
Yr. | 136
Nr. | 124
C6. | 133
Bc. | 124

(7 cTpok)

IToxkakeM O HO 13 BO3MOKHBIX pellleHMii 3agaun. OHO OCHOBAHO Ha MCII0b30BaHUNA
cnenManbHOl TabmmuuHoi GyHKUMM unnest B mpenoxkenun FROM. ITogpobHO 06
3TOM HANMCAHO B JOKyMeHTauuu B pasgeine 7.2.1.4 «Tabmuunbie QyHKIMU». OYHK-
I[MsI MOXKET TPUHMMATB JIF060€ YMCI0 TapaMeTpOB-MacCMBOB, a BO3BpallaeT Habop

197



I'nasa 6. 3anpocsi

13.

198

CTPOK, KOTOPbIE€ MOTYT MCIIOJIb30BaThCsl B 3alIpOCax Kak O6bIUHbIE TaGAMIIbL. B 3THX
Habopax CTPOK CTONOLBI (GOPMUPYIOTCS M3 3HAUEHMI, COMEPSKALIMXCS B MacCHBaX.

SELECT dw.name_of_day, count( * ) AS num_£flights
FROM (
SELECT unnest( days_of_week ) AS num_of_day
FROM routes
WHERE departure_city = 'Mocksa'
) AS r,
unnmest( '{ 1, 2, 3, 4, 5, 6, 7 }'::integer[],
{ "Mn.", "Br.", "Cp.", "Yr.", "Nr.", "C6.", "Bec."}'::text[]
) AS dw( num_of_day, name_of_day )
WHERE r.num_of_day = dw.num_of_day
GROUP BY r.num_of_day, dw.name_of_day
ORDER BY r.num_of_day;

ITOT 3a1poc MOXKHO ynpocTuth. [Ipenyioskenne WITH ORDINALITY no3BosseT B Ha-
meM IpuMepe M36aBUTHCSI OT MACCUBA IEJbIX 4Kcesl, 0603HAUAIOMINX JHU Hefe-
JIU, TIOCKOJIbKY aBTOMAaTMuecKyu (OPMUPYETCS CTOOel IeIbIX YMCes, HyMepyio-
IIMX CTPOKY pe3yIbTUPYIoiero Habopa. IIo yMOIuaHWio 3TOT CTOI0eI] Ha3bIBAETCS
ordinality. 9To MMS MOXKHO MCITOJIb30BaTh B 3ampoce. CaMoCTOSITEIbHO MOAM (M-
LMpyiiTe 3anpoc ¢ npumMeHeHueM npeajioxkeHuss WITH ORDINALITY.

OTBeTUTH Ha BOITPOC O TOM, KAKOBbI MAKCMMaJbHbIE 1 MUHMMAJIbHbIE IIEHbI 6MIETOB
Ha BCe HAIIpaB/eHMs, MOKET TaKo# 3ampoc:

SELECT f.departure_city, f.arrival_city,
max( tf.amount ), min( tf.amount )
FROM flights_v f
JOIN ticket_flights tf ON f.flight_id = tf.flight_id
GROUP BY 1, 2
ORDER BY 1, 2;

departure_city | arrival _city [ max | min
--------------------- T LT T pupupupnr Sp——————
AbakaH | MockBa | 101000.00 | 33700.00
AbakaH | HoBocubupck | 5800.00 | 5800.00
AbakaH | Tomck | 4900.00 | 4900.00
AHafblpb | MockBa | 185300.00 | 61800.00
AHagbipb | Xabaposck | 92200.00 | 30700.00
AkyTCK | MupHbIN | 8900.00 | 8100.00
fAKyTCcK | CaHkT-lMeTepbypr | 145300.00 | 48400.00

(367 cTpok)



14.

KOHmpOfleble e80npocel u 3adanus

A Kak BBISIBUTD Te HaIpaBieHMs, Ha KOTOpPbIe He ObUTO MPOJAHO HU OHOTO Gueta?
OIMH 13 BapMaHTOB pellleHMs TaKOi: eCiM Ha peiichl, OTIIPABJISIOLIMECS 10 KAKOMY-
TO HaIpaBJeHNIO, He GbIIO MPOAAHO HU OFHOTO 6MIeTa, TO MaKCMMaIbHAsI M MUHU-
MasbHas 1eHbl 6yayT paBHbI NULL. HyskHO TOTy4nTh BBIOOPKY B TAKOM BUIE:

departure_city | arrival _city | max | min
--------------------- T T T T T T T pepupnr u——————
AbakaH | ApxaHrenbck | |
AbakaH | Tpo3HbI |
AbakaH | Kbi3bin |
AbakaH | MockBa | 101000.00 | 33700.00
AbakaH | HoBocubupck | 5800.00 | 5800.00

MonuduiiupyiiTe 3a1poc, MpUBeIeHHbIN BbIIIIE.

[Tpenmnonoskum, YTO MapKeTOJIOTM Hallleli aBMaKOMIIAaHMM XOTSIT 3HATh, KaK 4acTo
BCTpeYaloTcsl pa3jiMyHble MMeHa cpeliu naccaxkupon? [lomyunTs pacipeseieHue ya-
CTOT IMEH TacCakMpoB B Tabnuile «Busetrbl» (tickets) MoMoxkeT Takoit 3ampoc:

SELECT left( passenger_name, strpos( passenger_name, ' ' ) - 1)
AS firstname, count( * )
FROM tickets
GROUP BY 1
ORDER BY 2 DESC;

firstname

|

+
ALEKSANDR | 20328
SERGEY | 15133
VLADIMIR | 12806
TATYANA | 12058
ELENA | 11291
OLGA | 9998
MAGOMED | 14
ASKAR | 13
RASUL | 11
(363 cTpoku)

HarmummTe 3ampoc 17151 oTBeTa Ha aHAJIOTMYHBIN BOITPOC HACUYET pacipeneieHuns ya-
CTOT aMMJTHIE TTacCaKUPOB.

IMogpoGHble cBemeHMs 0 APYTUX (PYHKUUSIX OJIsI paGOThl CO CTPOKOBBIMM AAaHHBIMMU
IIpUBeeHbl B JOKYMeHTaluu B paszgeie 9.4 «CTpoKoBbie (QYHKIIMM 1 OTIePaTOPhI».
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16.*

17.

18.

200

B Tekcre rmaBbl 6bUIM KPATKO PacCMOTPEHBI OKOHHBbIE GYHKIMM. CaMOCTOSITeTbHO
MPOYNTANTE Pa3aesibl JOKYMEHTAIIUY, KOTOPble pEKOMEHIYeTCsI U3YUUTH )it 6Goree
IleTaTbHOTO 03HAKOMJIEHUSI C 3TUM KIaccoM (PyHKITUIA.

IMogymaiiTe, B KaKOM CUTYyaIMy, CBI3aHHOM ¢ 623071 JaHHBIX «ABMATIepeBO3KI», ObLIO
ObI TIOJIE3HO MTPUMEHUTb OKOHHbIe (QDYHKIINM, U HATIUIIUTE 3aIpoC.

Bmecre c arperaTHbIMM QYHKIMSIMM MOYKET UCITOb30BaThCs pemyiokenne FILTER.
CaMOCTOSATETbHO 03HAKOMbBTECH C ITO TEMOI, 00PaTUBIIUCH K Pa3ieny TOKyMeHTa-
uunu 4.2.7 «ArperaTHble BbIpa>keHMs». HanmuimTe 3ampoc ¢ UCHOb30BaHMEM TTpe/l-
noxkenust FILTER c arperaTHoii GyHKIMeid.

B TekcTe m1aBhI B pasmene 6.4 Mbl pacCMOTpPETM [IBa CII0co6a MOTyuYeHNsT OTBETA Ha
BOITPOC: KaK pacIpeaesiioTCs MecTa ¢ pasHbIMM KiaccaMy 06CTY;KMBAaHUST B CaMOoJIe-
Tax BCcexX TUIIOB?

A C TTOMOIIIBIO KAKOTO 3aMpoca MOXKHO IOTYYUTD Pe3YIbTaT B TAKOM BUe?

aircraft_code | model | fare_conditions | count
——————————————— T T et T S
319 | Airbus A319-100 | Business | 20
319 | Airbus A319-100 | Economy | 96
CR2 | Bombardier CRJ-200 | Economy | 50
SU9 | Sukhoi SuperJet-100 | Business | 12
SuU9 | Sukhoi SuperJet-100 | Economy | 85
(17 cTpok)

B paspeste 6.2 MbI HAXOM/IM OTBET Ha BOIIPOC: CKOJIBKO MapIIPyTOB OOCTYKMBAIOT Ca-
MOJIEThI Kaskaoro Tuma? Ho 17151 MOBBIIIeHMST HATJISIHOCTY IOTyYaeMbIX Pe3y/IbTaTOB
HeoOXOIVMMO €eIlle pacCUMThIBATh OTHOCUTENIbHbIE BEJIMYMHBI, T. €. JOJIU OT OOIIEero
YyycIa MapIIpyToB.

BoT uTO TpebyeTcs MOMYyUUTD:

a_code | model | r_code | num_routes | fraction

-------- e T T L T e T
CR2 | Bombardier CRJ-200 | CR2 | 232 | 0.327
CN1 | Cessna 208 Caravan | CN1 | 170 | 0.239
773 | Boeing 777-300 | 773 | 10 | 0.014
320 | Airbus A320-200 | | 0 | 0.000
(9 cTpok)



19.* B pasneine

KOHmpOfleble e80npocel u 3adanus

6.4 MBI MICITOJIb30BaJIY PEKYPCUBHBIN aJITOPUTM B 06IIEM TabIMIHOM BbI-

paXeHun. I/ISY‘-II/ITe 9TOT IIpumep, YTOOBI JIydlie IMoHSATb pa60Ty PEKYPCMBHOTIO aJIro-

puUTMa:

WITH RECURSIVE ranges ( min_sum, max_sum )

AS (

VALUES( ©, 100000 ),

( 100000, 200000 ),
( 200000, 300000 )

UNION ALL
SELECT min_sum + 100000, max_sum + 100000
FROM ranges
WHERE max_sum < ( SELECT max( total_amount ) FROM bookings )

)

SELECT * FROM ranges;

min_sum | max_sum
_________ O,

0 | 100000 MCXOOHbIE CTPOKM

100000 | 200000

200000 | 300000

100000 | 200000 pes3ynbTaT NeEpBON UTepauumn

200000 | 300000

300000 | 400000

200000 | 300000 pes3ynbTaT BTOPOW UTepauuu

300000 | 400000

400000 | 500000

300000 | 400000

400000 | 500000

500000 | 600000

1000000 | 1100000 pesynbTaT (N-3)-" MTepauuu
1100000 | 1200000

1200000 | 1300000

1100000 | 1200000 pesynbTaT (N-2)-" MTepauuu
1200000 | 1300000

1200000 | 1300000 pesynbTaT (n-1)-n urepauun (nNpepnocnenHen)
(36 cTpok)
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3nech MblI ¢ oMol Tnpeanoxkenuss VALUES crienyasbHO CO34aMM BUPTYaIbHYIO
TaGINUILy U3 TPeX CTPOK, XOTS IJIs1 TTONyUYeHUs TpeOyeMOoTo pesyabTara JOCTATOYHO
Tonbko ofgHoit cTpoku (0, 100000). Eme BaxkHo TO, uTo npeanoxkeHne UNION ALL He
yaaasieT CTPOKM-TYOIMKAThI, TIOTOMY Mbl MOJKEM BUIETb BECh PEKYPCUBHBIN MPO-
11eCC IMTOPOKAEHMSI HOBBIX CTPOK.

ITpu peKypCMBHOM BBITIOTHEHMHM 3aIIpoca

SELECT min_sum + 100000, max_sum + 100000
FROM ranges
WHERE max_sum < ( SELECT max( total_amount ) FROM bookings )

KasKIblii pa3 BBIMTOMHSETCS ITpoBepKa B yciaoBuy WHERE. U Ha (n — 2)-11 uTepaiium 3To
YCJIOBYE OTCEMBAET OFHY CTPOKY, T. K. TTOc/e (n — 3)-# uTepanyy 3HaueHue aTpubyTa
max_sum B TpeTbelt cTpoke 6610 paBHO 1 300 000.

Benp 3ampoc

SELECT max( total_amount ) FROM bookings;

BbIZACT 3HAUEHMEe

1204500.00
(1 cTpoka)

Takum 06pasom, mocie (n — 2)-i uTepauyy BO BpEMEHHOI 006/1aCT OCTAeTCs BCEro
IIBe CTPOKM, TTOCTe (N — 1)-71 mTepanyy BO BpeMeHHO 06/1aCTH OCTAeTCsI TOIBKO OTHA
CTpOKa.

3akiounTebHas UTEpaIus yoke He Jo6aBIIsIeT CTPOK B Pe3YIbTHUPYIOIIYIO TabInITy,
TTOCKOJIBKY €IMHCTBEHHAsI CTPOKa, IoJaHHast Ha Bxog komaHae SELECT, 6ymer ot-
KiIoHeHa ycmoBueM WHERE. Pabora aaropmMTtma 3aBepiuaeTcs..

3aganme 1. Moguduuupyiite 3amnpoc, 106aBuB B Hero cTojbell Level (MOXKHO Ha-
3BaTh ero 1 iteration). ATOT cTonbel JOKEH ComepskaTh HOMEp TEKYIIei uTepa-
LIMM, TIOSTOMY HY>KHO YBEJIMUMBATD €ro 3HaUeHMe Ha eNUHUITY Ha KaxkmoMm 1are. He
3a0yabTe 3aIaTh HayaJIbHOE 3HaUYeHMe )i J0OaBIeHHOTO CTO/0IA B IIPEeIJIOKEHUN
VALUES.

3apanue 2. [Ing 3aBepiieHus skcrepuMeHToB 3ameHnuTe UNION ALL Ha UNION u
BBIMOTHKTE 3anpoc. CpaBHUTE 3TOT Pe3y/abTaT C MPeIbIAYIUM, KOTAA Mbl UCIIOb-
30Banu UNION ALL.



KOHmpOfleble e80npocel u 3adanus

20.* B TekcTe INIaBbl €CTh TAKOJ 3aIIpOC, BRIUUC/ISIONINI pacpeneieHe CyMM OpOHMPO-

21.

BaHMi1 1o auanazoHam B 100 Teicsa py6ieii:

WITH RECURSIVE ranges ( min_sum, max_sum )

AS (
VALUES( 0, 100000 )
UNION ALL
SELECT min_sum + 100000, max_sum + 100000
FROM ranges
WHERE max_sum < ( SELECT max( total_amount ) FROM bookings )
)

SELECT r.min_sum,
r.max_sum,
count( b.* )
FROM bookings b
RIGHT OUTER JOIN ranges r
ON b.total_amount >= r.min_sum
AND b.total_amount < r.max_sum
GROUP BY r.min_sum, r.max_sum
ORDER BY r.min_sum;

Kak BbI mymaete, rmoyeMy (QyHKIIMS count MoaydyaeT B KauecTBe IapaMeTpa Bbipa-
>)keHMe b . * a He IpocTOo *¥? UTO USMEHUTC, eC/iv OCTAaBUTD TOJIBKO ¥, U ouyeMy?

B Tekcre riaBbl ObUT IPUBEAEH 3aITPOC, BRIBOASIINIA CITVICOK TOPOIOB, B KOTOPBIE HET
peiicoB 13 MOCKBBI.

SELECT DISTINCT a.city
FROM airports a
WHERE NOT EXISTS (
SELECT * FROM routes r
WHERE r.departure_city = 'Mocksa’
AND r.arrival_city = a.city

)
AND a.city <> 'MockBa'
ORDER BY city;

MO>KHO NpenIOKUTD APYroil BapuMaHT, B KOTOPOM MCIOMIb3YETCS OfHA U3 ONepauni
HaJl MHOXeCTBaMM CTPOK: 00beIMHEHNE, TIepecedeH e WIN Pa3HOCTb.

BMmecTo 3HaKa «?» [10CTaBbTE B IPUBEIEHHOM HIKe 3aIIpOCe HY)KHOe KIII0UeBoe CJIO-
BO — UNION, INTERSECT mau EXCEPT — u o60cHyiiTe Ballle pellieHue.
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23.
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SELECT city
FROM airports

WHERE city <> 'MockBa’
5

SELECT arrival_city

FROM routes

WHERE departure_city = 'Mocksa’
ORDER BY city;

B TekcTe m1aBbl MbI pacCMaTPUBAIM TAKOM 3aMPOC: MOIYUYNUTh ITepedeHb a3pPOIIOPTOB
B T€X rOPO/iax, B KOTOPbIX GOJIbIIIE OJTHOTO a3POITOPTa.

SELECT aa.city, aa.airport_code, aa.airport_name
FROM (
SELECT city, count( * )
FROM airports
GROUP BY city
HAVING count( * ) > 1
) AS a
JOIN airports AS aa ON a.city = aa.city
ORDER BY aa.city, aa.airport_name;

Kaxk BbI gymaeTe, 06s13aTeNbHO M HaaMuMe QYHKIIMY COUNt B ITOA3apoce B IIpef-
snoxkeHuu SELECT unm MoXHO HanmcaTh IPOCTO

SELECT city FROM airports

CHauasia norpo6yiiTe 1aTh OTBET TEOPETMUECKH, a IOTOM IIPOBEPhTEe BAIly IUIIOTE3Y
Ha KOMIIbIOTEepe.

[Mpeamonosxkum, 4TO JermapTaMeHT Pa3BUTHS Hallleit aBMaKOMITaHUM 3aaJICsI BOIIPO-
COM: KakuMM OymeT obIlee YMCIO Pa3IMUHBIX MapIIpyTOB, KOTOPbIE TEOPETUUECKA
MOYKHO TTPOJIOKUTH MEXKIY BCEMU TOpomamm?

Ecmu B KakoM-TO Topoze umeeTcs 60siee OQHOTO aspoIopTa, TO 3TO YUUTHIBATH He
oymeMm, T. e. MapUIpyTOM Oy[IeM CUMTATh MYTh MEXIY 20podamu, a He MEXAY adpo-
nopmamu. 311ecb Mbl UCIIOJIb3yeM COellMHeHMe TabaUIIbI C camoil 060 Ha OCHOBe
HepaBeHCTBa 3HAUYeHMiT aTPUOYTOB.

SELECT count( * )
FROM ( SELECT DISTINCT city FROM airports ) AS al
JOIN ( SELECT DISTINCT city FROM airports ) AS a2
ON al.city <> a2.city;



24.

KOHmpOfleble e80npocel u 3adanus

10100
(1 cTpoka)

3apmanue. [lepenuimmTe 3TOT 3aIPOC C OOIIMM TaGIMUHBIM BbIpaSKEHUEM.

B TekcTe m1aBhl MBI pacCMOTpenM MCIOAb30BaHME IOA3AMPOCOB B MpeauKaTax
EXISTS u IN. CymiecTBYIOT TaKKe MpeauKaTbl MHOTOKpAaTHOro cpaBHeHUS ANY n
ALL. OHu nipencTaB/ieHbl B JOKYMEHTaLUM B pasaene 9.22 «BblpaxkeHUs MOA3apo-
coB». CaMOCTOSITeTbHO 03HAKOMbBTECH C 3TUMMU MpeauKaTaMu 1 HaIIUIIUTe HEeCKOIb-
KO 3aMpOoCOB C UX TpUMeHeHUEeM.

IMpepuxater ANY u ALL uMeroT HeKOTOpYIO CB3b C npenukatom IN. B wacTtHOCTH,
ucnonb3oBanme IN 5KBMBaJIEHTHO UCIIOAb30BAHMIO KOHCTPYKIMM = ANY, a UCIIO/b-
30BaHMe NOT IN 5KBMBaJIEHTHO UCIIOIb30BaHUIO KOHCTPYKIMM <> ALL.

[TpuMep IBYX SKBUBAJIEHTHBIX 3a[IPOCOB, BLIOMPAIOIUX a9POIIOPTHI B YACOBBIX MOSI-
cax Asia/Novokuznetsk u Asia/Krasnoyarsk:

SELECT * FROM airports
WHERE timezone IN ( 'Asia/Novokuznetsk', 'Asia/Krasnoyarsk' );

SELECT * FROM airports
WHERE timezone = ANY (
VALUES ( 'Asia/Novokuznetsk' ), ( 'Asia/Krasnoyarsk' )

)

Eme onyH IIpmumep. B TekcTe r/1aBbI MbI paccMaTpuBain 3a1poc, MOACYNTHIBAKOIINIA
KOJIMYE€CTBO MapIIPYyTOB, ITPOJJIOKEHHDBIX 3 CAMbIX BOCTOYHBIX d3PDOITOPTOB.

SELECT departure_city, count( * )
FROM routes
GROUP BY departure_city
HAVING departure_city IN (
SELECT city
FROM airports
WHERE longitude > 150

)
ORDER BY count DESC;

B sTom 3ampoce MokHO 3ameHnuTh IN Ha ANY Takum oO6pa3om:

HAVING departure_city = ANY ( ... )
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25.* TIpu ruIaHMPOBAHMM HOBBIX MapIIPYTOB U OIEHKE SKOHOMMUYECKOi 3G (PeKTUBHOCTA
yKe CYLIeCTBYIOLIMX MOKeT IMoTpe6oBaThcs MHGOPMAIMSI O TOM, KaKOBa yCpeqHeH-
Hasl CTeIleHb 3aIT0JIHeHMST CaMOJIETOB Ha BCeX HallpaBIeHUSIX.

Bynem yuyuThIBATh TOMBKO Y3Ke MPUOBIBIINE PEIChI.

WITH tickets_seats
AS (
SELECT f.flight_id,
f.£flight_no,
f.departure_city,
f.arrival_city,
f.aircraft_code,
count( tf.ticket_no ) AS fact_passengers,
( SELECT count( s.seat_no )
FROM seats s
WHERE s.aircraft_code = f.aircraft_code
) AS total_seats
FROM flights_v f
JOIN ticket_flights tf ON f.flight_id = tf.flight_id
WHERE f.status = 'Arrived'
GROUP BY 1, 2, 3, 4, 5
)
SELECT ts.departure_city,
ts.arrival_city,
sum( ts.fact_passengers ) AS sum_pass,
sum( ts.total_seats ) AS sum_seats,
round( sum( ts.fact_passengers )::numeric /
sum( ts.total_seats )::numeric, 2 ) AS frac
FROM tickets_seats ts
GROUP BY ts.departure_city, ts.arrival_city
ORDER BY ts.departure_city;

departure_city | arrival_city | sum_pass | sum_seats | frac
---------------- L LT T T T upupuppp————
AbakaH | Tomsk | 258 | 360 | 0.7
AbakaH | Novosibirsk | 217 | 248 | 0.6
AbakaH | Moscow | 466 | 1044 | 0.45
SAIKyTCK | CaHkT-lMeTepbypr | 352 | 3596 | 0.10

(361 cTpoka)

,H,JIH TOTr'O YTOOBI Jiydlie ySCHUTb, KaK paﬁOTHET 3aIIpocC B 1€JIOM, BbIUJIEHUTE 13 HETO
OTAEJIbHbIE ITOA3aIIPOChI M BBIITOJIHUTE UX, IIOCMOTPUTE, UTO OHM BBIBOISIT.
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KOHmpOfleble e80npocel u 3adanus

Kak BbI cunTaere, paBHOCWIBHO JIM B JAaHHOM 3aIipoce
SELECT count( s.seat_no )

178

SELECT count( s.* )

[Touemy?

3aganme. Monuduiupyiite 3TOT 3aIIpocC, UTOObI OH BBIBOJMII T€ K& OTUETHbBIE TaH-
Hble, HO C YUYETOM KJIaCCOB OOCTYkMBaHMus, T. €. Business, Comfort u Economy.

[penmmonoskmMm, YTO HeKast KOHTPOIMPYIOIIAs OpraHu3anys norpebosaia nHopma-
LIMIO O pasMellleHuM 1accakupoB OLHOro u3 peiicoB KemepoBo — MockBa B cajioHe
camorteta. [IJis1 Onpee/IeHHOCTU BblOepeM KOHKPETHBIN peric 13 TeX peiicoB, KOTO-
pble yKe TPUOBLIM Ha MOMEHT BpeMEHM, COOTBETCTBYIONIMIT TEKYIIEMY MOMEHTY.
Tekymiuii MOMEHT BpeMeHM B 6a3e JaHHBIX «ABUANepeBO3KM» OINpeaesseTcs C Mo-
MoIIbI0 pyHKIIMY bookings . now.

BeimonHMM 3ampoc:

SELECT *
FROM flights_v
WHERE departure_city = 'Kemeposo'
AND arrival_city = 'Mocksa'
AND actual_arrival < bookings.now();

BoibepeM [mjs1 manbHejilieil paGoTbl peiic, Y KOTOPOrO 3HAuYeHMUs] aTpUOyTOB
flight_id — 27584, aircraft_code — SUS.

HOJ’[Y‘-II/IM CIIMCOK ITaCCa>XUpOB 3TOTrO pef/ica C MeCTaMM, KOTOpbI€ UM ObLIM Ha3HaAUe-
HbI B CaJIOHe CaMoOJIeTa.

SELECT t.passenger_name, b.seat_no
FROM (
ticket_flights tf
JOIN tickets t ON tf.ticket_no = t.ticket_no
)
JOIN boarding_passes b
ON tf.ticket_no = b.ticket_no
AND tf.flight_id = b.flight_id
WHERE tf.flight_id 27584
ORDER BY t.passenger_name;
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passenger_name | seat_no
_____________________ O,
ALEKSANDR ABRAMOV | 1A
ALEKSANDR GRIGOREV | 5C
ALEKSANDR SERGEEV | 6F
ALEKSEY FEDOROV | 11D
ALEKSEY MELNIKOV | 18A
VLADIMIR POPOV | 11A
YAROSLAV KUZMIN | 18F
YURIY ZAKHAROV | 10F

(44 cTpokun)

OTcopTupyeM CTPOKM 10 GaMMINsIM [acCakMpOB:

SELECT t.passenger_name,
substr( t.passenger_name,
strpos( t.passenger_name, ' ' ) + 1
) AS lastname,
left( t.passenger_name,
strpos( t.passenger_name, ' ' ) - 1
) AS firstname,
b.seat_no
FROM (
ticket_flights tf
JOIN tickets t ON tf.ticket_no = t.ticket_no
)
JOIN boarding_passes b
ON tf.ticket_no = b.ticket_no
AND tf.flight_id = b.flight_id
WHERE tf.flight_id = 27584
ORDER BY 2, 3;

passenger_name | lastname | firstname | seat_no
--------------------- B T S s TP
ALEKSANDR ABRAMOV | ABRAMOV | ALEKSANDR | 1A
NIKITA ANDREEV | ANDREEV | NIKITA | 6D
ANTONINA ANISIMOVA | ANISIMOVA | ANTONINA | 11F
YURIY ZAKHAROV | ZAKHAROV | YURIY | 10F
ELENA ZOTOVA | ZOTOVA | ELENA | 20E

(44 cTpokun)
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[MonyumMm CIIMCOK MeCT B CaJIOHe caMoJleTa U MacCaXMPOB, KOTOPbIE CUOENN Ha STUX
mecTtax. [Ipy 9TOM He3aHSITble MeCTa TAKKe TOKHBI ObITh BbIBEAEHBI (T03TOMY MC-
Nosib3yeM jieBoe BHelHee coegyuHeHyue LEFT OUTER JOIN).

SELECT s.seat_no, p.passenger_name
FROM seats s
LEFT OUTER JOIN (
SELECT t.passenger_name, b.seat_no
FROM (
ticket_flights tf
JOIN tickets t ON tf.ticket_no = t.ticket_no
)
JOIN boarding_passes b
ON tf.ticket_no = b.ticket_no
AND tf.flight_id = b.flight_id
WHERE tf.flight_id = 27584
JASp
ON s.seat_no = p.seat_no
WHERE s.aircraft_code = 'SU9'
ORDER BY s.seat_no;

seat_no | passenger_name
_________ i
10A |

10C |

10D | NATALYA POPOVA
10E |

10F | YURIY ZAKHAROV
11A | VLADIMIR POPOV
11C | ANNA KUZMINA

8F |

9A | MAKSIM CHERNOV
9C |

9D | LYUDMILA IVANOVA
9E |

9F | SOFIYA KULIKOVA
(97 cTpok)

[Ipenmonoxxum, 4To HaC MOMPOCUIIM OTCOPTUPOBATDL MECTA B IMMOPSIAKE X PACIIONIOXKe-
HMS B CaJIOHE CaMOJIeTa U BbIBECTU TAaKKe afpeca 3JeKTPOHHOM ITOUThI MacCaXUPOB
(Y KOro OHM 6bIIM YKa3aHbI PV 6POHUPOBaHMN). JI/151 BBITIOJTHEHMSI BTOPOT'o Tpe6oBa-
HISI BOCITO/Ib3yeMCS CTON6IIOM contact_data. B Hem comepskaTcst JSON-06bEKTHI,
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coaeprKallyie KOHTaKTHbIE JaHHbIe MaCCaKUPOB. P 13 HUX nMeeT K104 email. Mo-
IuGUIMPOBAaHHbIN 3aMpoC OYIeT TaKUM:

SELECT s.seat_no, p.passenger_name, p.email
FROM seats s
LEFT OUTER JOIN (
SELECT t.passenger_name, b.seat_no,
t.contact_data->'email' AS email
FROM (
ticket_flights tf
JOIN tickets t ON tf.ticket_no = t.ticket_no
)
JOIN boarding_passes b
ON tf.ticket_no = b.ticket_no
AND tf.flight_id = b.flight_id
WHERE tf.flight_id = 27584
) AS p
ON s.seat_no = p.seat_no
WHERE s.aircraft_code = 'SU9'
ORDER BY
left( s.seat_no, length( s.seat_no ) - 1 )::integer,
right( s.seat_no, 1 );

seat_no | passenger_name | email

_________ g g
1A | ALEKSANDR ABRAMOV |

1C | |

1D | DENIS PETROV |

1F | LEONID BARANOV | "baranov.l.1967gpostgrespro.ru'"

2A | |

2C | |

9F | SOFIYA KULIKOVA | "sofiya.kulikova_041963@postgre..."
10A | I

10C | |

10D | NATALYA POPOVA | "popova.n_13031976@postgrespro.ru”
20E | ELENA ZOTOVA |

20F | LILIYA OSIPOVA |

(97 cTpok)

3aganue. [TepenuuinTe MOCIeTHNIA 3aTIPOC C UCIIOIb30BaAHMEM OOIIETO TAGIUUHOTO
BbIpakeHMs 1 f06aBbTe cTonber «Kmacc o6emyskuBauus» (fare_conditions).
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fhasa 7

N3MeHeHMe AaHHbIX

JTa rnaa byaeT NocBALLeHa onepaumsM U3MeHeHWUs AaHHbIX: BCTAaBKE HOBbIX CTPOK B TabuLbl, 06HOBe-
HUIO Y>Ke CYLLeCTBYIOLLMX CTPOK U X yaaneHuto. C NpocTbIMM NpUeMaMu Ucnonb3oBaHus komaHa INSERT,
UPDATE v DELETE, npefHa3Ha4YeHHbIX A5 BbINOMHEHMS YKA3aHHbIX ONepaLyid, Bbl Y)Ke NO3HAaKOMMUAKCD,
MO3TOMY Mbl PACCKaXXeM O HEKOTOpPbIX Bosiee MHTEPECHbIX CNOoCcoBax NPUMEHEHUS 3TUX KOMAHA,

7.1. BcraBKa CTpOK B Tabnuubl

Iyist paboThI HAM ITOTPE6YETCs CO3MATh ellle ABe TabMNIIbl B 6a3e TaHHbIX «ABMAIIePeBO3KI»
(demo). MbI 6ymem co3maBaTh MX KaK BpeMeHHbIe Tab/INIIbl, KOTOPbIe OYIYT YaaASIThCS IPK
OTK/TIOUEHMM OT 6a3bl JaHHbIX. MICII0/Ib30BaHMe BpeMeHHbIX Ta0/IMII T03BOIAT HaM IIPOBO-
IUTh SKCIIEPUMEHTHI, OYIyuM YBepeHHbIMM B TOM, UTO JAHHbIE B ITOCTOSTHHBIX TabIMUIaxX
MomudMIMPOBaHbI He OYIYT, IOSTOMY BCe 3alIpOChl, KOTOpPbIE BbI BHIMIOIHSINA paHee, 6y-
IyT paboTaTh TaK, Kak 1 paboTanm.

WTak, co3maaum ABe Komnuu Tabauiisl «CamosneTsl» (aircrafts). [lepsas Tabauiia-Komms
MpeaHa3HaueHa JJ1s1 XpaHeHMs JaHHbIX, B3SIThIX U3 TaOIUILIbI-TIPOTOTHUIIA, @ BTOpas Tabm-
1Ia-KoMust 6yIeT MCIIOIb30BaThCS B KAUECTBE XKYPHATbHOM TaOMUIIbI: OYIeM 3aIChIBATh
B Hee BCe oIlepaluy, MpoBeIeHHbIe C IIEPBOI TaGINIIEI.

Co3gamyum nepByIo TabIuITy, IPUYEeM KOIIMPOBATD JaHHbIE M3 IIOCTOSTHHOM TabaMIIbl air-
crafts He 6ymem, o uem roBoput mpeniaoxkernue WITH NO DATA. Eciau 6bl Mbl penmin
CKOTIMPOBATDb B HOBYIO TabGIMILY U BCe CTPOKM, COIepsKallyecs B Tabauile-IIpOTOTHUIIE, TO-
roa B KomaHge CREATE TABLE mbI Moru 6b1 UCIIOIB30BaTh npeaaoskenie WITH DATA uin
BOOOIIIe He YKa3bIBaTh €ro0: 0 YMOIYAHUIO CTPOKM KOMTUPYIOTCS B CO3/IaBaeMYI0 TaOJUITY.

CREATE TEMP TABLE aircrafts_tmp AS
SELECT * FROM aircrafts WITH NO DATA;

Hanoxmum Ha Ta6fII/IL[y HEO6XO,EU/IMI)Ie OTrpaHMYEHMA: OHM He CO30al0TCA ITPU KOIMMPOBaHUNA
Ta6.TII/ILlI)I. HpI/I MacCCOBOM BBOJe€ OJAaHHbIX ropa3go 6os1e€ B(beeKTI/IBHbIM C TOYKU 3peHUsd
IIPOMU3BOANTEIIbHOCTU 6bL710 ObI CHaUaJIa ,E[O6aBI/ITb CTPOKM B Ta6m/1uy, d Y>Ke IIOTOM HaKJ1a-
ObIBATb OTpaHMYEHM Ha Hee. OnmHako B HallleM cjIydyae peyb O MaCCOBOM BBOJ€ He MUIET,
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[TO3TOMY Mbl HAUHEM C HAJIOXKEHMSI OTpaHUYEeHUIA, a Y>Ke TIOTOM J00aBUM CTPOKU B Tab-
JIALLY.

ALTER TABLE aircrafts_tmp
ADD PRIMARY KEY ( aircraft_code );

ALTER TABLE aircrafts_tmp
ADD UNIQUE ( model );

Terepb cO3TaauM BTOPYIO TabIMILy, U TaKKe He OyeM KOMMPOBaTh B Hee NaHHbIE U3 MO-
CTOSIHHO Tabnuupl aircrafts.

CREATE TEMP TABLE aircrafts_log AS
SELECT * FROM aircrafts WITH NO DATA;

OrpaHnueHus B BUe IIEPBUYHOTO ¥ YHUKAJIBHOTO KITIOUei 3Toii Tabnuile He TpeGyloTcs,
HO MMOTPeOYIOTCS ellle JBa CTONOIA: MMepBblii OyaeT comepskaTh IaTy/BpPeMs BbITIOTHEHMS
ormepanuu Hajg Tabnauiei aircrafts_tmp, a BTopoii — HaMMeHOBaHMe 3TOi oIepaiun
(INSERT, UPDATE mnu DELETE).

ALTER TABLE aircrafts_log
ADD COLUMN when_add timestamp;

ALTER TABLE aircrafts_log
ADD COLUMN operation text;

TToCKOMbKY B pacCMaTpUBaeMOii CUTyalMM KOMMMPOBATb JaHHbIE M3 TTOCTOSTHHBIX TaOJNLL BO
BpeMeHHbIe He TpeGyeTcs, TO B KaueCTBe aJIbTePHATUBHOTO CITOCO6a CO3JaHMsI BpeMEeHHbIX
TabIMI, MOSKHO ObLJIO ObI BOCITONMb30BaThCcs KoMaHaoii CREATE TEMP TABLE ¢ npenioxe-
Huem LIKE. Hanpumep:

CREATE TEMP TABLE aircrafts_tmp
( LIKE aircrafts INCLUDING CONSTRAINTS INCLUDING INDEXES );

Ho Tak Kak YHMKaJbHOTO MHAEKca mo ctonbily model B Tabnmuie aircrafts Her, To
ISt BpeMEeHHOI Tab/IMIIbl ero IPUILIOCh 6bI CPOPMIUPOBATH C ITOMOIIbI0 KoMaHabl ALTER
TABLE, KaKk ¥ mpu UCIIOJIb30BaHMUM IEPBOTO Crocoba ee co3maHus. [Jo6aBUM, 4TO Ipe-
noxkeHne LIKE MOXHO NMPUMEHSITh IJIS CO3JAHMUSI HEe TOJbKO BPEMEHHBIX TaOMIl, HO U
ITOCTOSTHHBIX.

ITocKoNMBKY Y HAC ecTb XKypHa/IbHas Tabmuua aircrafts_log, Mbl MOXeM 3aIMCBIBATD B
Hee Bce olepalum ¢ Tabnuieit aircrafts_tmp, T. e. BECTU UCTOPHMIO U3MEHEHU TaHHbIX
Tabmuipl aircrafts_tmp.
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Haunem paboTy c TOro, UTO CKOIMMpPyeM B Tabuiy aircrafts_ tmp Bce maHHbIe U3 TAGIMU-
upl aircrafts. I BHITTOMHEHNS HE TOIBKO «IT0JIE3HOI» pabOThI, HO ¥ BeIEHMS SKypHasIa
M3MEeHEeHMI MbI UcTIoMb3yeM KoMaHAY INSERT ¢ 061M TaGAMYHBIM BbIPpaYKEHMEM.

Boobi1e, mpy KiaccuueckoM IMOAXofe ISl BeleHUs yueTa U3SMeHeHMi1, BHECEHHBIX B Ta0-
JIUITBI, MCTIO/Ib3YIOT TPUTTEPHI WM TIpaBuia (rules), HO MX pacCMOTpeHMe BbIXOAUT 38 paM-
KM 3TOTO IToco6ust. [ToaToMy Halll MpUMep HY>KHO pacCMaTpPMBaTh KaK MIUTIOCTPAIINIO BO3-
MOSKHOCTeJ 001IMX TabmuuHbIX BhipaskeHuii (CTE), a He Kak eIMHCTBEHHO BEPHbI TOAXO]I,.

WITH add_row AS

( INSERT INTO aircrafts_tmp
SELECT * FROM aircrafts
RETURNING *

)
INSERT INTO aircrafts_log

SELECT add_row.aircraft_code, add_row.model, add_row.range,
current_timestamp, 'INSERT'
FROM add_row;

INSERT @ 9

IaBajiTe pacCCMOTPUM 3Ty KOMaHIy 6oee mogpo6Ho. O6paTuTe BHMMAaHME, UTO BCSI II0-
Jle3Has» paboTa BHITTOMHSIETCS B pamKax KoHCTpyKimuy WITH add_row AS (. ..). 3mech
CTPOKM C TToMOIIbI0 KoMmaH bl SELECT BbIOMparoTcs u3 tTabmuiiel aircrafts u Berapis-
I0TCS B Tabmuily aircrafts_tmp. [Ipu BcTaBKe CTPOK, BBIOPAHHBIX M3 OFLHOM TaOMULIbI,
B IPYTYIO TAGIUILY HEOOXOIMMO, YTOOBI UMC/IO ATPUOYTOB U X TUIILI TAHHBIX BO BCTABJISIE-
MBIX CTPOKaX OBIIM COTJIACOBAHBI C UMCIOM CTOIOIIOB 1 MX TUITAMM JAHHbIX B 1[eIeBOi1 Ta0-
smue. 3aBepiaeTrcss KOHCTPyKUmst WITH add_row AS (. . .) npennoxkennem RETURNING
¥ KOTOpOe ITPOCTO BO3BpalllaeT BHELIHEMY 3aITpoCy BCe CTPOKM, YCIEIIHO J0o6aBIeHHbIe
B Tabmuiy aircrafts_tmp. KoHeuHo ske, mpu sToM 13 Tabiuipl aircrafts_tmp mo6as-
JIeHHbIe CTPOKM HUKYZa He Mcue3aloT. 3arnpoc nonyvyaeTt ums add_row, Ha KOTOpOe MOXKeT
CCBUIATHCSI BHEIITHUI 3aIIpOC, KOTIA OH «X0YeT» 00paTUTHCS K CTPOKAM, BO3BPAI€HHBIM
¢ nomoliubto mpeaygoxkeHnst RETURNING *.

Temepb 06paTUMCS K BHEIIHEMY 3aIIpocy. B HeM Takke MpuUCYyTCTBYeT KomaHga INSERT,
KOTOpas IoJIyJaeT JaHHble O BBoda B Tabmuiy aircrafts log or 3ampoca SELECT.
OTOT 3ampoc, B CBOK ouepedb, MOJIyJYaeT JaHHbIe OT BpeMeHHOW Tabmuilbl add_row,
yKazaHHo B npepyoxkeHuy FROM. ITockonbky B nipennokeHuyt RETURNING mbl ykaszanu
B KauecTBe BO3BpalllaeMoro 3HaueHus ¥, To GyayT BO3BpAIleHbl BCe CTOJOLBI TAOIUIIBI
aircrafts_tmp, T. e. TOI TAGAUIIBI, B KOTOPYIO CTPOKM OBV 8cmasJieHsl. CliegoBaTellb-
HO, B koMaHAe SELECT BHelllHero 3ampoca MOKHO CCbUIATHCSI HA MMEeHA STUX CTOMOLIOB:

SELECT add_row.aircraft_code, add_row.model, add_row.range,
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IMockomnbky B Tabmuile aircrafts_log cyliecTByeT ellle ABa CTONOLIA, TO /IS HUX MbI I0-
TIOJIHUTENBHO NepefaeM 3HaueHus current_timestamp u 'INSERT'.

[IpoBepumMm, YTO MOTYIMIIOCH:

SELECT * FROM aircrafts_tmp ORDER BY model;

aircraft_code | model | range
_______________ s g
319 | Airbus A319-100 | 6700
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
733 | Boeing 737-300 | 4200
763 | Boeing 767-300 | 7900
773 | Boeing 777-300 | 11100
CR2 | Bombardier CRJ-200 | 2700
CN1 | Cessna 208 Caravan | 1200
Suos | Sukhoi SuperJet-100 | 3000
(9 cTpok)

[TpoBepMM TaKKe U COLEPKUMOE KYPHAIbHOI TaOMUIIbI:

SELECT * FROM aircrafts_log ORDER BY model;

-[ RECORD 1 J--4-----------mmmmmm oo oo oo - -
aircraft_code | 319

model | Airbus A319-100

range | 6700

when_add | 2017-01-31 18:28:49.230179
operation | INSERT

-[ RECORD 2 J--4---------mmmmmmmmmmm oo oo - -
aircraft_code | 320

model | Airbus A320-200

range | 5700

when_add | 2017-01-31 18:28:49.230179
operation | INSERT

IIpu BCTaBKe HOBBIX CTPOK MOTYT BO3HMKATh CUTYyallMM, KOTAA HapylIaeTCsl OrpaHMYeHMe
MIEPBUYHOIO WJIM YHUKAJIBHOTO KJIIOUEl, TOCKOIbKY BCTaBjieMble CTPOKM MOTYT UMEThb
3HaYeHMs KJIIOUeBbIX aTPMOYTOB, COBITaIaONIe C TEMU, UTO YK€ UMEIOTCS B Tabnuiie. Jist
TaKUX CIy4yaeB MPegyCMOTPEHO CrelnaabHoe cpeactBo — mpepyiokenue ON CONFLICT,
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OHO IIpeIyCMaTpPUBAET ABa BapMaHTa JeiCTBUII Ha BbIOGOP ITporpaMMucTa. IlepBblil Bapu-
aHT — OTMEHSITb oOaB/IeHMe HOBOI CTPOKM, IJIsl KOTOPOi MMeeT MeCTO KOHQUIMKT 3Ha-
YeHMI1 KITI0UeBbIX aTPUOYTOB, U IIPY 9TOM He ITOPOXKIATb CO0bIIeHMs 00 olnbKe. BTopoii
BapMaHT 3aK/II0YaeTCs B 3aMeHe oIepaluy fooaBjie st HOBO¥ CTpOKM ollepaliyieit 06HOB-
JIEHMSI CYIIECTBYIONIEN CTPOKM, C KOTOPOI KOHQUIMKTYET mobaBisieMast CTPOKa.

HauneM c mepBoro BapuaHra. [lorpo6yem 106aBUTb CTPOKY, KOTOPAsi TapaHTUPOBAHHO OY-
IeT KOH(QIMKTOBATH C y3Ke CYIeCTBYIONIEel CTPOKOI, MpMUUYeM KaK 10 TIEPBUYHOMY KITIOUY
aircraft_code, Tak u M0 YyHUKAJILHOMY K104y model.

WITH add_row AS

( INSERT INTO aircrafts_tmp
VALUES ( 'SU9', 'Sukhoi SuperJet-100', 3000 )
ON CONFLICT DO NOTHING
RETURNING *

)
INSERT INTO aircrafts_log

SELECT add_row.aircraft_code, add_row.model, add_row.range,
current_timestamp, 'INSERT'
FROM add_row;

O6paTuTe BHMMAaHNe, YTO He OyIeT BhIBEAEHO HUKAKUX COOBIIeHMIT 06 OIIMOKaX, KaK 9TO
u penmnonaranock. CTpoka qo6aBiieHa He OygeT:

INSERT 0 ©

HysKHO yUMUTBIBATh, UTO COOBIEHNE O HYJIE CTPOK OTHOCUTCS K Tabnuile aircrafts_log,
T. €. K KOMaHjie B IJIaBHOM 3arpoce, a He B 001IeM TaGMMYHOM BbIpaskeHUM, B KOTOPOM
MbI paboTaeM c Tabauieit aircrafts_tmp. [IpoBepsTe, He Obla I JOOAaBIEHA CTPOKA B
Tabmuiy aircrafts_tmp.

B Tom cnyuae, korga B npegiokeryyt ON CONFLICT He yka3aHa AOMOJTHUTEIbHAS MHDOP-
MaIys 06 MMeHax CTOMOLI0B WM OTPAHUYEHMI, TI0O KOTOPBIM ITPEIITI0NaraeTcsl BO3MOKHBIN
KOHQIVKT, TPOBEPKA BBITIOTHSIETCS 110 IEPBUYHOMY KJIIOUY U IT0 YHUKAIbHBIM KITIOUaM.

VKaskeM KOHKPETHBII CTOJOEI /1S TPOBEPKM KOHMOIMKTYIONMX 3HAaUeHuit. ITycTb 3TO OY-
ner aircraft code, T. e. mepBUYHBIM KoY. [IJIsI yIIPOIIEHMsS] KOMaHAbI He OymeM uc-
M0JIb30BaTh 00Illee TabaMUHOe BhIpaskeHue. [lob6apiseMas CTpoKa 6ymeT KOHQIMKTOBATh
C CYIIECTBYIOIIEH CTPOKOIT Kak Mo cTonbiy aircraft_code, Tak u rmo cronoiy model.

INSERT INTO aircrafts_tmp
VALUES ( 'SU9', 'Sukhoi SuperJet-100', 3000 )
ON CONFLICT ( aircraft_code ) DO NOTHING
RETURNING *;
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IMoayyMM TOITBKO TAKOE COODIIEHME:

aircraft_code | model | range
_______________ e

(@ cTpok)
INSERT 0 ©

Coob1meH1e 66110 BbIBEZEHO TIOTOMY, UTO B KOMaHTy BKiItoueHo nmpenoskeHe RETURNING
*. CoobweHne o0 gy6mpoBaHny 3HaUYeHuit ctonbua model He BBIBOOUTCS.

HaBaitTe B komaHae INSERT usmeHuM 3HaueHue ctonbia aircraft code, 4To6bI OHO
CTaJI0 YHUKATbHBIM:

INSERT INTO aircrafts_tmp
VALUES ( 'S99', 'Sukhoi SuperJet-100', 3000 )
ON CONFLICT ( aircraft_code ) DO NOTHING
RETURNING *;

Tockonbky KOHGIMKTA 0 cToN6Iy aircraft _code HeT, To gajnee pPOBepPSIETCS BbIION-
HeHMe Tpe6oBaHMsI YHUKAIbHOCTH 10 CTONMOIY model. B pe3ysnbraTe Mbl HOTYYUM TPaIu-
IIMOHHOE coobIIeHne 06 ommbKe, OTHOCSIIEECsT K CTooIy model :

OWMBKA: noBTOpsAkwWeecs 3HAYEHWE KJKYa HapywaeT OrpaHMYeHUEe YHUKANbHOCTU
"aircrafts_tmp_model _key"
MOAPOBHOCTWM: Knwu "(model )=(Sukhoi SuperJet-100)" yxe cywecTByeT.

Terepb pacCMOTPUM BTOPOi BapuaHT 06paboTku npemyioxkenms ON CONFLICT, korga ore-
paLyst BCTaBKM HOBOJI CTPOKM 3aMeHSIeTCs oIepaliyieir 00HOBIEHMSI CYIeCTBYIOIIENH CTPO-
KM, C KOTOPOJ ¥ BO3HUK KOHMIMKT 3HaUEeHMIT CTONOLIOB. [IJISI peanm3anyu 3TOi BO3MOX-
HOCTU CTy>KUT pepioskeHue DO UPDATE.

HaBaiite MoguduuypyeM KomaHmy u gobasum mnpepyioxkene DO UPDATE. Boibepem Ta-
KYI0 MOJIUTUKY IJIs paboThI ¢ Tabnuileii aircrafts_tmp: ecsiu mpu BCTaBKe HOBOI CTPOKYU
MMeeT MeCTO OyOauMpoBaHue 1o aTpubyTam MePBUYHOTO KITI0Ua CO CTPOKOM, HaXO s ei-
cs1 B Tabuliie, TOrga Mbl OyieM OGHOBJISITh 3HAYEHMSI BCEX OCTATbHBIX aTPMUOYTOB B 9TOI
CTPOKe, He3aBMCUMO OT TOTO, COBITa/IAIOT JII OHY CO 3HAUEHMSIMM B HOBOJ CTPOKE U/ HeT.
B KauecTBe IIpuMepa ciesiaeM Tak: B 106aB/IsIEMOii CTpOKe 3HaueHMe aTpubyta model cae-
JlaéM OT/IMYAIOIIVIMCSI OT TOT0, KOTOPOE yKe ecTh B Tabnuile (BMecto Sukhoi Superjet-100
oymet Sukhoi Super]et), a 3HaueHne arpubyrta range ocraBum 6e3 nsmenenuit (3000).

BHeceM ellle 0fHO M3MeHEHNe: BMECTO MMEeHM CTOI611a, 06pa3yIolero MepBUYHbIN KITIOY,
¢ momoiubio nipemyoxkeHnsi ON CONSTRAINT ykakeM HaMeHOBaHMe OTpaHUUEHMUS Tep-
BMYHOTIO KJIt04Ya. BOT Tak BBIIMISAUT KOMaHAa ¢ ripeayoxkeHem DO UPDATE:
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INSERT INTO aircrafts_tmp
VALUES ( 'SU9', 'Sukhoi SuperJet', 3000 )
ON CONFLICT ON CONSTRAINT aircrafts_tmp_pkey
DO UPDATE SET model = excluded.model,
range = excluded.range
RETURNING *;

TTocKo/MIbKY MbI BKIIOUMIM B KoMaHmy mpemiaoskeHue RETURNING *, to CYB] cooOuut
0 TOM, KaKkyue 3HaueHUs MoydaT aTpubyThl 0OOHOBIEHHO cTpoKy. Kak 1 ImIaHMpOBaIoCh,
M3MEHMJIOCh TOJIbKO 3HaueHue arpubyra model.

aircraft_code | model | range
_______________ g
SuU9 | Sukhoi SuperJet | 3000
(1 cTpoka)

B cryuae koHdumkTa 1Mo cronbiy aircraft_code 6ymeT o6HOB/IEHA Ta CTPOKA B TabIu-
e aircrafts_tmp, ¢c KoTopoit KOHGIMKTOBAIA BHOBb J006aBisieMast CTpOKa. B pesyib-
TaTe HOBasl CTPOKa mobamjieHa He OymeT, a OymeT OOHOBJIEHO 3HaveHMe cronbia model
B CTpOKe, y>Ke Haxopsiieiicsa B Tabnuie. A rae PostgreSQL Bo3bMeT 3HauUeHMe AJIsI UC-
monib3oBanus B KomaHae UPDATE? 3To sHaueHMe GyIeT B3STO U3 CHelaabHOM TaOauIIbl
excluded, koTopas noagepkuBaetcs camoii CYB/I. B 9Toii Tab/miie XpaHITCS BCE CTPOKM,
rpenJjaraemMbie OJisl BCTaBKM B paMKax TeKyiiei komaHabsl INSERT. BoT 3T0 3HaueHue —
excluded.model. 3HaueHue cTONMOIA range Takke 6yaeT 0OHOBIEHO, HO €ro HOBOE 3Ha-
yeHne — excluded.range — COBIIafaeT CO CTApPbIM.

O6paruTe BHMMaHMe, uTO B IpeayioskeHuy DO UPDATE He ykasbIBaeTcs MUMSI TabIULIBI, T. K.
Tabnuiia 6yzeT Ta ske camasi, KoTopas ykaszaHa B npezjioxkenuu INSERT.

IIpenyoskenne ON CONFLICT DO UPDATE rapaHTupyeT aTOMapHO€E BbIIIOJIHEHME OIllepa-
LMY BCTaBKYU MM OGHOBJEHMS CTPOK. ATOMapHOCTb O3HAYaeT, UTO MPOBEpKa HaIUUMS
KOH(IMKTa U Moc/Ieayioliee 0OHOBIEHNE BBITTOMHSIOTCS KaK HeleauMas orepauus, T. e.
IpyTMe TPaH3aKIMM He MOTYT M3MEHUTDb 3HAUEHMe CTOJI01Ia, BhI3bIBAOIee KOHMIMKT, TaK,
yTOOBI B pe3y/bTaTe KOHMOIMKT MCUYe3 U yKe CTAJ0 BO3MOKHBIM BBIMIOJIHUTD OTIEPAINIO
INSERT, a He UPDATE, mm, Ha060pOT, B C/Iy4ae OTCYTCTBMS KOH(IMKTA OH BIPYT IOSIBUI-
s, 1 yke orepauyst INSERT crajia 661 HeBO3MOXKHOI. Takast aToMapHasi omepaiius nasxke
uMeeT Ha3BaHue UPSERT — «UPDATE mau INSERT».

JI1st MaccoBOTO BBOJIA CTPOK B TAGIMIIBI MCTIONb3yeTcst KomaHaa COPY. OTa KoMaHIa MOXKeT
KOIMMPOBATh JaHHbIe U3 (aiina B Tabauiry. [IpuueM, B KauecTBe daiia MOKET CITYKUTb U
CTaHAAPTHBIN BBOA. XOTS B 9TOM pasfiesie I0co6usi Mbl, B OCHOBHOM, TOBOPUM O BCTaBKe
CTPOK B TaGINIIbI, HO HYKHO CKa3aTh ¥ O TOM, UTO 3Ta KOMaHJa MOKeT TakKe KOIPOBaTh
IaHHbIe U3 TabauI B (aiisibl M Ha CTAHJAPTHDIN BHIBOJ.
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B kauecTBe npuMepa BBOAA JaHHBbIX U3 ¢aiiyia maBaiiTe 06aBUM IBE CTPOKM B TaGIMU-
ny aircrafts_tmp. CHavasma HEOOXOAMMO ITOATOTOBUTD TEKCTOBBIN (paiiy, comepskalimii
HOBBIE IaHHbIe. B 3TOM (haiiie KaXXast CTpoKa COOTBETCTBYET OJTHO CTPOKe TabauIlbl. 3Ha-
YyeHUs aTpMUOYTOB Pa3essIIOTCsI CMMBOJIAMY TaOY/ISIIVN, TIO3TOMY ITPO6esIbl, KOTOPbhIE eCTh
B cTOs1611e model, MOSKHO BBOAUTD B (aiis 63 KaKMX-I160 JOHOTHUTEIbHbIX SKPAHUPYIO-
IYIX CUMBOJIOB. 3aK/II0YaTh CTPOKOBBIE 3HAUEHMSI B OlMHAPHbIE KABBIUKY He HYKHO, MHA-
Yye OHM TaKKe 6YOYT BBelleHbl B TabuIly. 3aBepuInThb Gaitsl HY>KHO CTPOKOH, cofepskaliei
TOJIBKO CUMBOJIBI «\.». [Tomyunm ¢aitn cienyomiero cogepskanmsi:

ILO Ilyushin IL96 9800
193 Ilyushin IL96-300 9800
\.

Temnepb HY>kHO BBecT KoMaHay COPY, yka3aB MOHBIN ITyTh K BalleMy Qaitny:
COPY aircrafts_tmp FROM '/home/postgres/aircrafts.txt';

B pesynbraTre 6ymeT BbIBEEHO COOOIIEHME 00 YCITEIIHOM T00aB/IeHNM ABYX CTPOK:
COPY 2

IlaBaiiTe IpOBEpPUM, YTO MOTYINUIOCH:

SELECT * FROM aircrafts_tmp;

BbI yBUIMTE, UTO HOBbIE CTPOKM GbUIM H06ABIEHbI, HO BCE Te, UYTO yyKe HaXOOMINUCh B Tab-
JulLie, yoaJeHbl He ObUTA.

IIpu ucnonb3zoBanuu komaHabl COPY BBIIONHSIOTCS IPOBEPKU BCEX OTpaHUYEHUI, HAJIO-
SKeHHBIX Ha TabIuITy, TO3TOMY BBECTH TYOMMUPYIONIVe TaHHbIe He TTOMYUNTC.

3Ty KOMaHIOy MOXXHO MCITIOJIb30BaTh U OJid BbIBOOA HAHHBIX U3 Ta6J'H/ILU:I B (1)5\17111:

COPY aircrafts_tmp TO '/home/postgres/aircrafts_tmp.txt'’
WITH ( FORMAT csv );

IMpennoxkenue FORMAT csv rOBOPUT O TOM, UTO IIpM BhIBOZE JAHHbBIX 3HAUEHMS CTOIOIIOB
pasgenstorcs sansiTeiMu (CSV — Comma Separated Values). ITomyunum ¢aiin Takoro Buaa:

773,Boeing 777-300,11100
763 ,Boeing 767-300,7900
SU9, Sukhoi SuperJet-100, 3000

Ecin dopmaTt He yKasbiBaTh, TO JaHHbIE GYIYT BbIBEIEHbBI C MCIIOb30BaHIEM CMMBOJIOB
Taby/ISIIMM B KAUECTBe pas3fenuTeseii 3SHaueHuii aTpubyToB.
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7.2. O6HOBNEHHE CTPOK B Tabnnuax

Komanpma UPDATE mpengHasHaueHa [jis1 OOHOBJIeHMSI JaHHBIX B Tabnuiiax. Haunem c Toro,
YTO MOKaXKeM, KaK 1 Ipy usydyeHun komaHabl INSERT, Kak MOKHO OpraHM30BaTh 3aIUCh
BBIITOJTHEHHBIX OTEepanyii B KYpHaJIbHYIO TaOMMIly. 3Ta KOMaHAa aHAJIOTMYHA KOMaH/Ie,
y>Ke PacCMOTPEHHOV B IIpeAbIAyIneM paszeiie. B Heil Takke «Iojie3Has» paboTa BhITIONMHSI-
€Tcs B 001eM TabIMYHOM BbIPasKeHMM, a 3aMMUCh B XKYPHAIbHYIO TaOMIUIY — B OCHOBHOM
3ampoce.

WITH update_row AS

( UPDATE aircrafts_tmp
SET range = range * 1.2
WHERE model ~ '~Bom'
RETURNING *

)
INSERT INTO aircrafts_log

SELECT ur.aircraft_code, ur.model, ur.range,
current_timestamp, 'UPDATE'
FROM update_row ur;

BoinonmHUB KOMaH/y, B OTBET IIOTYYMM COOOIIeHNe
INSERT 0 1

HamomMHMM, 4TO BbIBEJIEHHOE COOOIIEeHMEe OTHOCUTCS HEITOCPENCTBEHHO K BHENTHEMY 3a-
IIPOCY, B KOTOPOM BbINojtHsIeTcst oriepauyst INSERT, mo6aBisiioniasi CTPOKY B SKypPHATbHYIO
Tabauiy. KoHeuHo, eciiu 661 cTpoka B Tabnuiie aircrafts_tmp He 6bl1a ycrienrHo 06HOB-
neHa, Torga npegyioxkenrie RETURNING * He Bo3BpaTuiio Obl BHEIIIHEMY 3aIIPOCY HY OTHOIA
CTPOKM, U, CIIeIOBATEIbHO, TOTAA IPOCTO He ObII0 ObI MaHHBIX 1151 POPMUPOBAHMUS HOBO
cTpoku B Tabmuile aircrafts log.

IMpu ucrionb3oBanyuy komaHabl UPDATE B 0611ieM TabIMYHOM BhIPasKEHUM HYSKHO YUUThI-
BaTh, UTO [JIABHBII 3aIIPOC MOKET MOMYIUTH JOCTYI K 0OOHOBJIEHHBIM JAaHHBIM MOJbKO Ue-
pe3 spemenHyo mabauyy, Koropyio dopmupyet npennoskeHne RETURNING:

FROM update_row ur;

MOSKHO BBITIOJTHUTD BBIOOPKY U3 XKypHAIbHOI Tabmuibel aircrafts_log, YTo6bI TOCMOT-
peTb — TpaBaa, He OYeHb JJAMHHYI0 — MCTOPUIO U3MEHEHMI CTPOKM C ONTUCAaHUEM CaMO-
sieta Bombardier CRJ-200.
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SELECT * FROM aircrafts_log
WHERE model ~ '~Bom' ORDER BY when_add;

-[ RECORD 1 J--4----------mmmmmmmmm oo oo - -
aircraft_code | CR2

model | Bombardier CRJ-200

range | 2700

when_add | 2017-02-05 00:27:38.591958
operation | INSERT

-[ RECORD 2 J--4--------mmmmmm oo oo - -
aircraft_code | CR2

model | Bombardier CRJ-200

range | 3240

when_add | 2017-02-05 00:27:56.688933
operation | UPDATE

IpencraBum cebe TaKyl0 CUTYAIMIO: PYKOBOACTBO KOMIIAHMM XOUET BUIETH ITUHAMMUKY
Mpoaak 6MJIeTOB IO BCEM HAIPaBJIEHNSIM, a MUMEHHO: 001Ilee YMCI0 IPOJaHHbIX OGMIeTOB
¥ IaTy/BpeMs ITOCeIHEro YBeJIMUeHNUS UX YMCIa IJjIsI KOHKPETHOTO HarlpaBIeHus.

Cospgagum BpeMeHHYIO Tabmuiy tickets directions c yeThipbMs CTONOIIAMMA:
— Topoja OTIpaB/ieHust U MpubbITUST — departure_citymarrival _city;

— JaTra/BpeMs MOCIeTHEro yBeaudeHus YMc/ia IPogaHHbIX 6MIeTOB —
last_ticket_time;

—  YMCIIO0 MPOAAHHBIX OMJIETOB HA 3TOT MOMEHT BpeMeHMU 110 JaHHOMY HarpaB/IeHNIo —
tickets_num.

Co3gagum TabauIly ¢ TTIOMOIIBIO 3aIlpoca K IpeacTaBiieHno «MapipyThl» U 3aIIOTHUM
JaHHBIMM, OHAKO B Helt cHayasia GyJeT TOMbKO JBa IePBbIX CTOIOIIA.

CREATE TEMP TABLE tickets_directions AS
SELECT DISTINCT departure_city, arrival_city FROM routes;

KioueBoe ciioBo DISTINCT siBasieTcst 34ech 00s13aTeIbHBIM : Belb HAM HY>KHbI TOJIBKO YHU-
KaJIbHbIe TIapbl TOPOIOB OTIIPABIEHNS Y IPUOBITHSI.

I[06HBI/IM enie aBa CTO.TI6Lla ¥ 3aIIOJTHUM CTOJ'I6€LI-C‘-IE!T‘-II/IK HYJI€BbIMU 3HAYCHUSAMMU.

ALTER TABLE tickets_directions
ADD COLUMN last_ticket_time timestamp;

ALTER TABLE tickets_directions
ADD COLUMN tickets_num integer DEFAULT 0;
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IMockonbky PostgreSQL He TpebyeT 06sS3aTEIbHOTO CO3AAHMSI ITIEPBUYHOIO KJII0Ya, TO He
6ymem co3laBaTh ero. ATO He MOMeIlIaeT HaM OJHO3HAYHO UAEHTUPUIIMPOBATb CTPOKU
B Tabnuie tickets_directions.

IMockonbky B kKoManie ALTER TABLE Het npenioskenus WHERE, B KoTopoM 661710 651 yCII0-
BlM€, OTPAaHNYMBAIOIE€e MHOKECTBO OOHOB/ISIEMBIX CTPOK, TO GYTYT OGHOBJIEHBI BCE CTPOKY
TabaUIBI — BO Bee OymeT 3ammucaHo 3HaueHue 0 B cronber tickets_num.

[T TOTO YTOOBI He YCJIOKHSTh M3JI0KEeHMe MaTepuasia, Co3gaauM BpeMeHHYI0 Tabluily,
SIBJISTIONIYIOCST aHAJIOTOM Tab/uIIbl «IlepeneTsl», OMHAKO 6e3 BHEIIHMUX Kioueit. [ToaTomy
MbI CMOKeM A06aBJISITh B HEE CTPOKMU, He 3a60TICh 0 J06aBIeHUY CTPOK B TaOGIUIIbI «Bue-
ThI» U «BpOHMpPOBaHMsI». TeM He MeHee MEPBUYHbIN KITIOU BCe K& CO3aI1M, UTOOBI ITpoie-
MOHCTPUPOBATb, UTO B CTy4ae IOIbITKY BBOAA CTPOK C TyOIMKATHBIMYM 3HAUEHUSIMU T1ep-
BMYHOTO K/TI0Ya 3HAUeHMsI CUeTUMKOB B Tabiuile tickets directions HapamuBaThCs

He GyOyT.

CREATE TEMP TABLE ticket_ flights_tmp AS
SELECT * FROM ticket_flights WITH NO DATA;

ALTER TABLE ticket_flights_tmp
ADD PRIMARY KEY ( ticket_no, flight_id );

Ternepb IpeAcTaBUM KOMaHIy, KOTOpasi 1 OyeT J06aB/IsITh HOBYIO 3alIMCh O Mpogaske 6u-
JleTa ¥ yBeIM4MBaTh B Tabnuie tickets directions 3HaueHMe cueTUMKA MPOJAHHBIX
OUJIETOB.

WITH sell_ticket AS
( INSERT INTO ticket_flights_tmp
( ticket_no, flight_id, fare_conditions, amount )
VALUES ( '1234567890123', 30829, 'Economy', 12800 )
RETURNING *
)
UPDATE tickets_directions td
SET last_ticket_time = current_timestamp,
tickets_num = tickets_num + 1
WHERE ( td.departure_city, td.arrival_city ) =
( SELECT departure_city, arrival_city
FROM flights_v
WHERE flight_id = ( SELECT flight_id FROM sell_ticket )

)N
UPDATE 1
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rtorT 3ampoc paboraeT wlemyomyM obpasoM. Job6aBieHe HOBOI 3aMcu 0 GpOHMPOBa-
HMM aBuariepeseTa IMpPOM3BOAUTCS B 001[eM TabMIMYHOM BbIpaskeHUM, a HapaliyBaHue Co-
OTBETCTBYIOIIEr0 CYETUMKA — B IVIABHOM 3aripoce. ITOCKO/IbKY B 001eM TaGIMYHOM BbI-
paxkeHuu npucytctByeT mnpepyiokenre RETURNING ¥, sHaueHus aTpubyToB m0OaBIeH-
HOJt CTPOKM OYIYT AOCTYITHBI B IABHOM 3aITpoce TTOCPeACTBOM 00paleHns K BpeMeHHOM
tabmuie sell ticket. KoHeuHo, ey cTpoka (akTuyecku He GymeTr mobaBiieHa M3-3a
IyO6mMpoBaHMs 3HAUEHMsI TIEPBUYHOTO KJIIoUa, Torga OyeT creHepMpoBaHO COOOIIeHMe
06 ommbKe, B pe3y/bTaTe IJIaBHBIN 3aMPOC BBIMOJIHEH He GYeT, cieqoBaTeabHo, Tabaniia
tickets_directions He 6ymeT o6HOBJIEHA.

B m1aBHOM 3ampoce Mbl OOHOBJISIEM BCEro NBa aTpubyTa, MpUYeM 3HaUeHMe aTpubyra
tickets_num MOXeT YBeIMUUTHLCS TOIBKO HA €IVHUILY, TIOCKOIBbKY MbI JOGABJISIEM Of-
Hy CTPOKYy B Tabiuiy ticket flights tmp. OcTaercs BhIICHUTh, KAKMM 06pa3oM MOXK-
HO OTIpefeNnTb Ty CTPOKY B Tabnmuile tickets directions, aTpmOyThl KOTOPOI HYKHO
00HOBMTH. Ham TpebyeTcst Ha OCHOBe 3HaueHUs uaeHTuduKaTopa peitca £light_id, Ha
KOTOPBIi ObUT 3a6POHUPOBAH OGUIIET (TIEPeJIeT), ONPEAEIUTh TOPOa OTIIPABIEHUS U TTPU-
OBITHMSI, KOTOpbIE KaK pa3 U MAEHTUDUIIUPYIOT CTPOKY B Tabnmuiie tickets_directions.
Oty Tpu atpubyTa IPUCYTCTBYIOT B penacraBienun flights_v. ITomsampoc obpaiaercst
K 9TOMY ITpe/ICTaB/IIeHNIO, & BJIOKEeHHBIN M0J3aMpoC BO3BpallaeT 3HaUeHue uaeHTuduka-
Topa pevica flight_id, Ha KoTOpHIit 6bUT 3a6pOHMPOBaH GuiieT (nepesnet). HasHaueHue
BJIOKEHHOTO TMoJ3ampoca B ToM, yTo6b! B ycimoBuu WHERE flight_id = ... He gy6mm-
poBaTb 3HaueHue atpubyta £light_id, ucnonpzoBanuoe B Komanae INSERT (B maHHOM
npumMepe 310 30829). TeM caMbIM JO/IKEH ObITh CHMKEH PUCK OLIMOKY TP BBOJIE TaHHBIX.

O6patuTe BHMMaHMe, UYTO MTOA3AIpOoC B npeaaokenn WHERE BosBpaiiaet aBa cronbua, u
CpaBHEHME BBITIOJIHSETCS TAKKe Cpasy ¢ ABYMSI CTOIOLaMM.

IMoCMOTPUM, YTO TOTYUMIIOCH:

SELECT *
FROM tickets_directions
WHERE tickets_num > 0;

-[ RECORD 1 J----- Fommm -
departure_city | Coum

arrival_city | KpacHosapck
last_ticket_time | 2017-02-04 21:15:32.903687
tickets_num | 1

IIpencraBuM Opyroit BapMaHT 3TONM KOMaHAbl. Ero mpMHUMOMAIbHOE OTIMYME OT Iep-
BOrO BapMaHTa COCTOUT B TOM, UTO JJISI OTIpenesieHs] OOHOBJISIEMOI CTPOKM B Tabiuile
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tickets_directions ucmnonb3yercs omepanus COeaMHEHUS TAaOauUIL. 30eCh B IJIaB-
HoMm 3anpoce UPDATE mpucyrcrByet mnpepyioxkeHue FROM, ogHako B 3TOM IIpeljioxKe-
HMM yKa3bIBaeTCs TONbKO MpeacTaBiene £lights_v,aTabmuiry tickets_directions
B nipeanokeHne FROM BK/IIOUaTh He HY’KHO, XOTSI OHA M yUaCTBYET B BHITIOJIHEHUM COeIUHE -
Hus Tabaui. Koneuno, B mpemyioskeHuu SET mpycBauBaTh HOBbIE 3HAYEHMSI MOSKHO TOJTBKO
atpubyram tabauupl tickets directions, MOCKOIbKY MMEHHO OHA IIPMBENEHA B ITpe/ -
noxxenuu UPDATE.

WITH sell_ticket AS
( INSERT INTO ticket_flights_tmp
(ticket_no, flight_id, fare_conditions, amount )
VALUES ( '1234567890123', 7757, 'Economy', 3400 )
RETURNING *
)
UPDATE tickets_directions td
SET last_ticket_time = current_timestamp,
tickets_num = tickets_num + 1
FROM flights_v £
WHERE td.departure_city = f.departure_city
AND td.arrival_city = f.arrival_city
AND f.flight_id = ( SELECT flight_id FROM sell_ticket );

UPDATE 1
[TocMOTpUM, YTO MOTYUYUIIOCH:

SELECT *
FROM tickets_directions
WHERE tickets_num > 0;

--[ RECORD 1 J----t-----mmmmmmmmmmmm oo oo m oo oo -
departure_city | Coum

arrival_city | KpacHosapck
last_ticket_time | 2017-02-04 21:15:32.903687
tickets_num | 1

--[ RECORD 2 J----t------mmmmmmmmmmm oo oo oo oo -
departure_city | MockBa

arrival _city | Coum

last_ticket_time | 2017-02-04 21:18:40.353408
tickets_num | 1

YT0o6b! YBMUIETh KOMOMHMPOBAHHYIO CTPOKY, KOTOpAsl IOAYYMIach IIPU COeqMHEeHUN Tab-
i tickets_directions u flights_v, MoxkHO BrIounTh B KomaHny UPDATE mpen-
noxkeHne RETURNING *.
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7.3. YpaneHue cTpoK U3 Tabnuu,

Haunem paccmotpenye komanasl DELETE, mpenqHasHaueHHOV OJ1s1 yaaneHUs JaHHbBIX U3
Tab/IMII, C TOrO, UYTO, KAk ¥ Ipy usyueHnuu Komauabpl INSERT, mokaskeMm, Kak MOXKHO Opra-
HM30BAaTh 3aIMCh BHIMOJTHEHHBIX OMEpalNii B KYpHAJIbHYIO TabaMIly. 3Ta KOMaH1a aHa/Io-
IrMYHA KOMaH/[e, yyXe paCCMOTPEHHON B IIpelbiAylleM paszesie. B Hell Takke «I10je3Hasi»
paboTa BBITTOMHIETCS B 001[eM TabIMYHOM BbIPasKeHUM, a 3aMMCh B JKyPHAIbHYIO TabIu-
11y — B OCHOBHOM 3ampoce.

WITH delete_row AS

( DELETE FROM aircrafts_tmp
WHERE model ~ '~Bom'
RETURNING *

)
INSERT INTO aircrafts_log

SELECT dr.aircraft_code, dr.model, dr.range,
current_timestamp, 'DELETE'
FROM delete_row dr;

BoinmonHus KOMaHAy, B OTBET IMOJTYYNM COO6H.IEHI/IE

INSERT @ 1

HamomHuM, 4TO BbIBe[IeHHOE COOOIIeHe OTHOCUTCSI HETTOCPENCTBEHHO K BHENTHEMY 3a-
IIpoCy, B KOTOPOM BbInonHseTcst orepanyst INSERT, mo6aBisioniast CTPOKY B SKYpPHAIbHYIO
TaOIUILY.

ITocMoOTpUM UCTOPHMIO M3MEHeHUI CTPOKM ¢ onMcaHueM camosneTra Bombardier CRJ-200:

SELECT * FROM aircrafts_log
WHERE model ~ '~Bom' ORDER BY when_add;

-[ RECORD 1 J--4-------------ommmmm oo -
aircraft_code | CR2

model | Bombardier CRJ-200

range | 2700

when_add | 2017-02-05 00:27:38.591958
operation | INSERT

-[ RECORD 2 J--4---------mmmmmmmmmmm oo oo -
aircraft_code | CR2

model | Bombardier CRJ-200

range | 3240

when_add | 2017-02-05 00:27:56.688933
operation | UPDATE
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-[ RECORD 3 J--4--------mmmmmmmmmmmm oo oo - -
aircraft _code | CR2

model | Bombardier CRJ-200

range | 3240

when_add | 2017-02-05 00:34:59.510911
operation | DELETE

Iyt ynaneHus KOHKPETHBIX CTPOK M3 TaHHOM TabaMIIbl MOKHO MCIIOIb30BaTh MHGOpPMA-
IIMIO0 He TOJMbKO U3 Hee, HO TaKKe U U3 APYTUX Tabmuil. BbioupaTh CTPOKM IJIST yaaaeHUs
MOXKHO IBYMSI CITOCOOAMM: UCITOJIb30BATh ITOA3AIPOCHI K STUM TAOIUIIAM B ITPeIJIOKEHUN
WHERE miu yKasaTb OOTOTHUTEIbHbIE Ta6MuIIbI B Tipeaaoskenun USING, a 3aTeM B Ipe/-
noxkeauy WHERE sammcats yotoBust coenviHeHMsI Tabmuil. II0CKOIBKY TIEPBbIi CIIOCO0 SIB-
JisieTCsl TPaAUIIMOHHBIM, TO MbI TTOKa>keM BTOPO 13 HUX.

[TpenmnonoxkuM, 4TO PyKOBOACTBO aBMAKOMITAHMM PENIMIO YOAIUTh M3 MapKa CaMoJIeTOB
MalIMHbl KoMraHuit Boeing n Airbus, nmeroie HaMMeHbIIYIO JaJbHOCTD IT0JIETA.

Pemim 3ty 3amauy cienymomum o6pa3om. B obiiem TabIMyHOM BhIPAXKEHUY C TTIOMOIIBIO
yenoBust model ~'AAirbus' OR model ~'~Boeing' B mpennosxkenuu WHERE oT6epem
MoOJlenM TOJIbKO KomItaHuii Boeing 1 Airbus. 3aTeM BocCIo/b3yeMcsi OKOHHOM dyHKIIMek
rank ¥ Ipou3BeeM paHXMpOBaHMe MOJeseli KaskA0ii KOMIIaHMUM 110 BO3paCTaHUIO Aallb-
HocTH 1oneTa. Te Mozeny, paHT KOTOPBIX OKaskeTCst paBHBIM 1, 6YIyT MMeTh HaMMeHbIYI0
IalbHOCTD IOJIeTa.

B npemyoxkenun USING chopmupyem coenyHenme tabnuipl aircrafts tmp c BpemeH-
HOJi Tabnmuieii min_ranges, a 3aTeM B nipeyioskeHuy WHERE 3amagym yo1oBust 1Jist OT60-
pa CTpOK.

WITH min_ranges AS
( SELECT aircraft_code,
rank() OVER (
PARTITION BY left( model, 6 )
ORDER BY range
) AS rank
FROM aircrafts_tmp
WHERE model ~ '~Airbus' OR model ~ '~Boeing'
)
DELETE FROM aircrafts_tmp a
USING min_ranges mr
WHERE a.aircraft_code = mr.aircraft_code
AND mr.rank = 1
RETURNING *;
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Mp1 Briatoumin B komanny DELETE mpensoskenme RETURNING * mjist Toro, 4To6bI ITOKa-
3aTh, KaK BBIIVISIASIT KOMOMHMPOBAHHbBIE CTPOKM, CPOpMIMPOBAHHBIE C TIOMOIIbIO MTPEJIO-
skeHst USING. KoHeuHo, yoansiioTcsl He OHM, @ TOIBKO OPUTMHAIbHbBIE CTPOKY 13 TabIMUIIbI
aircrafts_tmp.

aircraft_code | model | range | aircraft_code | rank

--------------- e e LT T T TR (P
321 | Airbus A321-200 | 5600 | 321 | 1
733 | Boeing 737-300 | 4200 | 733 | 1
(2 cTpokn)

B 3axiroueHne atoro paspena yrnomsHeM eile kKomaHay TRUNCATE, kotopasi mO3BossieT
OBICTPO YOAIUTH BCE CTPOKM U3 Tabnuilpbl. Cliemyroliye ABe KOMaH bl MTO3BOISIOT YIAIUTh
BCe CTPOKM U3 Tabnuipl aircrafts tmp:

DELETE FROM aircrafts_tmp;
TRUNCATE aircrafts_tmp;

Onnako komanga TRUNCATE pa6oraet GbicTpee.

KoHTponbHble BONpoCbl U 3aaaHus

1. [ob6aBbTe B ompenpeneHue Tabmuupl aircrafts_log 3HaueHMe MO YMOTYAHUIO
current_timestamp 1 COOTBETCTBYIOIIMM 00pa3oM u3MeHuTe KomaHbl INSERT,
NpUBeLeHHbIE B TEKCTE IJIaBhI.

2. Bnpennoxenuyu RETURNING MOXHO yKa3bIBaTh HE TOJIbKO CMMBOJI «+», 03HAYaOLLI1
BBIOOD BCEX CTOJIOIIOB TAGIMIIbI, HO 1 60JIee CJI0KHbIe BhIpaskeHUs, ChOPMUPOBAHHbIE
Ha OCHOBE 3TUX CTOJIOLIOB. B TeKcTe raaBbl Mbl KOIMMPOBAIM COOEPKUMOE TaOIUIIbI
«CamoreTbl» B Tabnuily aircrafts_tmp, ucrnonssys B npemioxkeHnnu RETURNING
MMEHHO «+». OGHAKO BO3MOXXEH U APYTOlM BapMaHT 3aIpoca:

WITH add_row AS
( INSERT INTO aircrafts_tmp
SELECT * FROM aircrafts
RETURNING aircraft_code, model, range,
current_timestamp, 'INSERT'
)
INSERT INTO aircrafts_log
SELECT ? FROM add_row;

Uro HYJKHO HAIIMCaThb B 3TOM 3aIIpoCe BMEeCTO BOIIPOCUTEIIbHOTO 3HaKka?
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KOHmpOfleble e80npocel u 3adanus

Ecyi 6bI MBI IJISI KOMMPOBAaHMS TaHHBIX B Tabauiy aircrafts_ tmp ucnonab3oBanu
KoMmaHy INSERT 6e3 00611ero TabamMyHOro BhIpaskeHUsI

INSERT INTO aircrafts_tmp SELECT * FROM aircrafts;
TO B KaYeCTBe BBIXOZHOTO pe3ysbTaTa MblI yBUIeIN ObI coobIIeHne
INSERT © 9

Kak BbI mymaete, uyTo GyJeT BbIBeEHO, eI JOIIOMHUTh KOMaHLy IpeiaoKeHeM
RETURNING *?

INSERT INTO aircrafts_tmp SELECT * FROM aircrafts RETURNING *;

[TpoBepbTe Ballly IMPEANONOKeHNsT Ha MpakTuke. [logymaiiTe, KAKMM 06pa3oM MOXK-
HO MCITOJIb30BaTh BbIBEIEHHBII pe3yabTaT?

B Tekcre rnassl B nipeayioskeHnssXx ON CONFLICT komanaet INSERT mbl ncrionb3oBa-
JIM TOJIbKO BBIPAXKEHMSI, COCTOSIIME U3 MMEHM OTHOro ctonbua. OgHako B Tabauie
«MecTa» (seats) mepBUUHBIN KJII0YU SIBJISIETCS COCTAaBHBIM M BKIIOUAET JBa CTOJIOIIA.

Hanummre xomanay INSERT 111 BCTaBKYM HOBOJ CTPOKM B 9Ty TAOIMUILY U IIpemy-
CMOTPUTE BO3MOKHBII KOHQIMKT T0OaB/ISIEMOI CTPOKM CO CTPOKOIA, Y3Ke MMeloIeii-
cs1 B Tabnuite. Coenaiite nBa BapuanTa npemyioxkeHus ON CONFLICT: mepBblit — ¢ uc-
MOJIb30BAHMEM TTepeUMCIeHNs IMEH CTOOLOB [JIs1 TPOBEPKM HATMUMS TyOIMpoBa-
HMS, BTOPOI — ¢ ucnonb3oBaHueM mnpepjoxxkenst ON CONSTRAINT.

IJist TOTO YTOOBI HE M3MEHUTh COAEPXKMMOe Tabiuibl «MecTay», co3maiTe ee KOIMIO
¥ BBITIOJTHSTITE BCE 9TY SKCIIEPUMEHTBI C TabIMIIEN-KOIME.

B npepyioxxennn DO UPDATE komaHzaesl INSERT mMoskeT MCITO/Ib30BaThCS U YCIOBUE
WHERE. CamocCTOSTEe/IbHO 03HAKOMBTECH C 3TOM BO3MOXXHOCTBIO C MOMOIIBIO TOKY-
MeHTal MM ¥ HallMIINUTE TaKylo komaHnay INSERT.

Komanpma COPY mo ymonuaHuio okuiaeT MoayueHus: BBOOUMBIX JaHHbBIX B (hopMmare
text, Korma 3HaUeHNsI JaHHBIX Pa3/IesIOTCsI CUMBOIAMU TaOyst . OHAKO MOX-
HO INIpeJCTaBISITh BXOLHbIe faHHbIe B hopmarte CSV (Comma Separated Values), T. e.
MICIIO/Ib30BATh B KaueCTBe pasfeanTens 3asTylo.

COPY aircrafts_tmp FROM STDIN WITH ( FORMAT csv );

BBoanTe paHHble ANA KOMUMPOBAHWUA, pas3fesfifis CTPOKWU MepeBOAOM CTPOKMW.
3akoH4YMTe BBOL CTpokom '\.'.
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IL9, Ilyushin IL96, 9800
193, Ilyushin IL96-300, 9800
\.

COPY 2

SELECT * FROM aircrafts_tmp;

aircraft _code | model | range

_______________ s H
CN1 | Cessna 208 Caravan | 1200
CR2 | Bombardier CRJ-200 | 2700
ILO9 | Ilyushin IL96 | 9800
193 | TIlyushin IL96-300 | 9800
(11 cTpok)

Kaxk BbI gymaeTe, moueMy IIpy BbIBOJE JaHHBIX 13 TaGMMIIBI BHOBb BBeIEHHbIE 3HA-
yeHus B cTo01e model oKa3aamch CMelleHbl BIPaBo?

Komanga COPY mo3BosisieT MOMYyYMTh BXOAHbIE AaHHbIe U3 (aitia 1 MOMECTUTb UX
B Tabnmuily. DTOT (Gaiyl JO/KeH ObITh JOCTYIIEH TOMY IOJb30BaTENI0 ONepalioH-
HOJ¥1 CHCTEMBI, OT MMEHY KOTOPOTO 3aIlyIeH CePBEPHBII MPOIIeCC, KaK MPaBUIO, 3TO
MOJTb30BaTe/lb postgres.

IMoprotoBbTe daiin, HarrpuMep, /home/postgres/aircrafts_tmp.csv, uMeOUMit TAKyIO
CTPYKTYDY:

— Kakgas cTpoka ¢aiiia COOTBETCTBYET OHOI CTPOKe Tabmuiipl aircrafts tmp;
- 3HayeHMs JAHHBIX B CTPOKe daiiia pasmesioTcs 3alsaTbIMNI.
Hanpumep:

773 ,Boeing 777-300,11100
763 ,Boeing 767-300,7900
SU9, Sukhoi SuperJlet-100, 3000

BBenute B aTOT (haitn maHHBIE O HECKOJIbKMX CaMOJIeTaX, IPUYEM YaCTh U3 HUX YKe
IOJKHA OBbITh IIPeACTaBjieHa B Tabnuile, a 4acTh — HeT.

ITockosnbKy mpu BbINOJIHEeHUM KOMaHAbl COPY MpOBEpPSIOTCS BCe OrpaHUYEHUs lie-
JIOCTHOCTY, HaJIO’KeHHbIE Ha Tab/uILy, TO IyOIUPYIOIIe CTPOKY T00aBIeHbl, KOHEY-
HO JXe, He OyIyT. A Kak BbI [yMaeTe, CTPOKM, COfepKaluecs B 9TOM ke (aiiie, HO
OTCYTCTBYIOILME B Tab/uIle, OYyIyT NOOGABIEeHbI UM HET?
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[TpoBepbTe CBOIO TUITOTE3Y, BBHITTOJIHUB BCTABKY CTPOK B TAGIMUILY U3 9TOTO (aiiia:

COPY aircrafts_tmp
FROM '/home/postgres/aircrafts_tmp.csv' WITH ( FORMAT csv );

* B TeKkCTe IIaBbl ObUI IPUBEIEH 3aMpoc, IIpeaHasHaUeHHbIi I yueTa yucia ouse-

TOB, MPOJIAHHBIX 10 BCEM HATIpaBJeHMSIM Ha TEKYIIYI0 AaTy. OMHAKO TOT 3aIpoc ObLT
paccuMTaH Ha OHOBpeMeHHOe A06aB/IeHIe TOIbKO OHOM 3amucy B Tabiuiry «Ilepe-
netbl» (ticket flights_tmp). Huske Mbl peaioskum 6ojiee YHUBEPCATbHBIN 3a-
MPOC, KOTOPBII NpefycMaTpUBaeT BO3MOXKHOCTh €4MHOBPEMEHHOTO BBOJIa HECKOJIb-
KUX 3amuceli o mepesneTax, BbIMOJHSIEMbIX HA Pa3/MUHBIX peiicax.

Ilyist IpoBepKM pabOTOCIIOCOOHOCTY Tpe/IjIaraeMoro 3aIrpoca BbibepeM HECKOIBKO
peticoB mo mapuipytam: KpacHosipck — MockBa, MockBa — Coun, Coun — MoOCKBa,
Coun — KpacHosipck. [Ijis1 omnpeneneHns UaeHTUGUKATOPOB peiicoB chopMupyem
BCIIOMOTaTeIbHbI 3apOC, B KOTOPOM IaThl Ha4yajia M KOHIIa pacCMaTpUBaeMOro 1me-
pUoda BpeMeHM 3aaauM C TToMoIipio GyHKIMM bookings.now. Mcrnonb3oBaHue
9TOM QYHKIMM HEOOXOAMMO, TIOCKOJbKY B OYAYIIMX BEPCUSIX 6a3bl JaHHBIX MOTYT
OBITH ITpeICTaB/IeHbI IPyTHe AMara30Hbl 1aT.

SELECT flight_no, flight_id, departure_city,
arrival_city, scheduled_departure
FROM flights_v
WHERE scheduled_departure
BETWEEN bookings.now() AND bookings.now() + INTERVAL '15 days'
AND ( departure_city, arrival_city ) IN

( ( 'KpacHospck', 'MockBa' ),
( 'MockBa', 'Coumu'),
( 'Coun', 'MockBa' ),
( 'Coun', 'KpacHosipck' )

)

ORDER BY departure_city, arrival_city, scheduled_departure;

O6paTI/ITe BHIMMaHMe Ha Ipeamukar IN: B HEM VICIIO/JIB3YIOTCSA HE MHOAVMBUAYA/IbHbIE
3Ha4YeHMs, a I1apbl 3HAUEeHUI.

[Mpenmnonoxxkum, 4YTO B TeUeHNE YKA3aHHOTO MHTepBa/ia BpeMeHU NacCaskup TIaHu-
pyeT COBepIINTD MepesieThl 1o MapiipyTy: KpacHosipck — MockBa, MockBa — Coun,
Coun — MockBa, MockBa — Coun, Count — KpacHOSIpCK. BbITTOTHMB BCIIOMOraTeb-
HBIIi 3aITpOC, BbIOEpEM CJIeAyIONINe UAEHTUMUKATOPHI PECOB (B 3TOM 3Ke MOPSIAKE):
13829, 4728, 30523, 7757, 30829.
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WITH sell_tickets AS
( INSERT INTO ticket_flights_tmp
( ticket_no, flight_id, fare_conditions, amount )
VALUES ( '1234567890123', 13829, 'Economy',6 10500 ),
( '1234567890123', 4728, 'Economy', 3400 ),
( '1234567890123', 30523, 'Economy', 3400 ),
( '1234567890123', 7757, 'Economy', 3400 ),
( '1234567890123', 30829, 'Economy', 12800 )
RETURNING *

)
UPDATE tickets_directions td

SET last_ticket_time = current_timestamp,
tickets_num = tickets_num +
( SELECT count( * )
FROM sell_tickets st, flights_v £
WHERE st.flight_id = f£.flight_id
AND f.departure_city = td.departure_city
AND f.arrival_city = td.arrival_city

)
WHERE ( td.departure_city, td.arrival_city ) IN

( SELECT departure_city, arrival_city
FROM flights_v
WHERE flight_id IN ( SELECT flight_id FROM sell_tickets )

)s
UPDATE 4

B sT0J1 Bepcuu 3amnpoca npegycMOTpeH eAMHOBPEMEHHBI BBOJ, HECKOIbKUX CTPOK
B Tabnuiy ticket_flights_tmp, mpuduem mepeneTsl MOTYT BBIITOMHSATHCS HA pas3-
JIMYHBIX pericax. [ToaToMy Heo6X0omauMO Mpeobpa3oBaTh CIIMCOK UAEHTU(GUKATOPOB
3TUX PeiICOB B MHOKECTBO Iap «rOPOJ OTIIPABJIEHNSI — TOPO, IPUOBITHUS», TOCKOJTb-
Ky MMEHHO [IJIs1 TAaKUX Tap U BeJeTCs MOACYeT uncia 3a6pOHMPOBAHHbIX [TepeeToB.
DTa 3amaua pemaetcs B mpeayioxkeHy WHERE, roe BiioskeHHbBIN rmog3arnpoc Gopmu-
PYeT CIMCOK UAeHTU(HUKATOPOB PeiicoB, a BHEIIHMII MTOA3anpoc mpeobpasyeT ITOT
CIIMCOK B MHOXKECTBO ITap «TOPOJI OTIIPaBIE€HNSI — TOPOJ, ITPUOBITHSI». 3aTEM C [TOMO-
1pio mpeavkata IN mpousBoguTcst oT60p CTPOK Tabmuilpl tickets directions
IS OOHOBJIEHUS.

Terneps ob6patumcs K mpegyioxkeHno SET. [Togsampoc ¢ pyHKIMeH count BIUKUCISIET
KOJIMYECTBO TepesieTOB M0 KaxcdoMy HaIlpaBIeHUI0. ITO KOppeaupoOBaHHbINM Mo/3a-
MIPOC: OH BBITIOJIHSIETCS JIJIsT KaXKI0¥ CTPOKM, OTOOpaHHOM B mpexoxkeHnn WHERE.
B HeM ucrionb3yeTcs coenyHeHue BpeMeHHoi Tabiuiibl sell _tickets c mpemcras-
nenuem flights_v. DTo HYKHO IJIS TOTO, YTOOBI ITOJCUNTATH BCE MEPEIETHI, COOT-
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BETCTBYIOIME TIape aTpPUOYTOB «TOPOJ OTIIPABIEHUSI — TOPOJ, IPUOBITUSI», B3ATHIX
U3 TeKylleit 06HOBIsIEMOI CTpOKM Tabiauibl tickets_directions. 3Tor monsa-
MPOC MO3BOJISIeT YUeCTh Takoit (paKT: peiichl MOTYT MMETh Pa3auyHble uIeHTUdMKA-
Topel £light_id, HO pu 3TOM COOTBETCTBOBATh OGHOMY M TOMY XK€ HallPaBJIeHUIO,
a B Tabmuie tickets directions yuMThIBaIOTCSI MMEHHO HaIpaBIeHMUS.

B cyuae HOMbITKY [IOBTOPHOTO 6POHMPOBAHMS OMHOTO ¥ TOT'O JKe IIepejieTa IJIs JaH-
HOTO ITaccaskupa, T. €. BBOAA CTPOKM C AyGIMKATOM IIEPBUYHOrO K/Il0Ya, Takast CTpoKa
OyIeT OTBEPTHYTA, M OyIeT CreHepMPOBaHO coobIeHne 06 oumbKe. B Takom ciryyae
u tabnuia tickets directions He GymeT o6HOBIEHA.

IaBaiiTe TOCMOTPUM, UTO M3MEHUJIOCH B Tabiuile tickets directions.

SELECT departure_city AS dep_city,
arrival_city AS arr_city,
last_ticket_time,
tickets_num AS num

FROM tickets_directions
WHERE tickets_num > 0
ORDER BY departure_city, arrival_city;

ITo mapmpyTy MockBa — Couy Halll maccaskup npuobpeTtast ABa 6useTa, UTo U OTpa-
SKEHO B BHIOOPKE.

dep_city | arr_city | last_ticket_time | num
------------ R e T T T
KpacHosipck | MockBa | 2017-02-04 14:02:23.769443 | 1
MockBa | Coumn | 2017-02-04 14:02:23.769443 | 2
Coumn | KpacHospck | 2017-02-04 14:02:23.769443 | 1
Couwn | Mockea | 2017-02-04 14:02:23.769443 | 1
(4 cTpokn)

A 310 MHPOpPMAIVS 0 KAKAOM IepesieTe, 3a6pOHMPOBAHHOM HAIIMM aCCasKMPOM:

SELECT * FROM ticket_flights_tmp;

ticket_no | flight_id | fare_conditions | amount

--------------- L T T e T T
1234567890123 | 13829 | Economy | 10500.00
1234567890123 | 4728 | Economy | 3400.00
1234567890123 | 30523 | Economy | 3400.00
1234567890123 | 7757 | Economy | 3400.00
1234567890123 | 30829 | Economy | 12800.00
(5 cTpok)
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3aganme. Momuduiupyiite 3anpoc u Tabnauiy tickets directions Tak, UTOOBI
yueT uyuciaa 3a6pOHNMPOBAHHBIX IEPeIeTOB M0 Pa3JIMUYHBIM MapUIPyTaM BbITIOTHSIICS
TSI KaSKIOTo Kiiacca oocmyskuBanus: Economy, Business u Comfort.

9.* TIpenronoxum, 4TO PyKOBOJICTBO Hallleli aBMaKOMITAaHMUM PEIIMIIO OTKAa3aThCs OT UC-
M0JIb30BaHMSI CaMOJIeTOB KoMIlaHuit Boeing u Airbus, uMemnomux HauMeHbliee KO-
JIMYECTBO MaCCAKUPCKUX MECT B CaJloHaX. MbI TOJIKHBI COOTBETCTBYIONIVIM 06pa3om
OTKOPPEKTUPOBATh Tabmuiry «CamosneTsl» (aircrafts_tmp).

MbI mpenjiaraeM TaKo¥i aiIfOPUTM.
[lar 1. I Kaskooit MOgeay BEIYMCIUTD 00lIee YicIo MecT B caJloHe.

[ar 2. Micionb3yst OKOHHYIO0 GYHKIMIO rank, MPUCBOUTb MOJE/SIM PaHTM Ha OCHOBE
Yyucaa MmecT (YIOPSIZOYMB UX MO BO3PACTaHUIO UMCIa MeCT). PaHXupoBaHMe BbITION-
HSIEeTCS 8 npedeniax Kaxooli KoMnAaHuu-npouseodumes, 1. e. ijist Boeing vt st Airbus —
OTAEeNbHO. PaHr, paBHBI 1, COOTBETCTBYET HAMMEHbIIIEMY UMCITY MECT.

[Tar 3. BbITTOMTHUTD yaaeHMe TeX CTPOK 13 Tabnuiel aircrafts_tmp, KoTopsle yao-
BJIETBOPSIOT CJIEAYIOIIVIM TpeOoBaHUSIM: MomeNlb — Boeing unu Airbus, a uncio mect
B CaJIOHE — MMHMMAaJIbHOE U3 BCEX MOJeseil JaHHOVW KOMITaHUU-ITPOU3BOOUTENI,
T. €. MOJie/Ib MMeeT PaHT, paBHbIN 1.

WITH aicrafts_seats AS
( SELECT aircraft_code, model, seats_num,
rank() OVER (
PARTITION BY left( model, strpos( model, ' ' ) - 1)
ORDER BY seats_num
)
FROM
( SELECT a.aircraft_code, a.model, count( * ) AS seats_num
FROM aircrafts_tmp a, seats s
WHERE a.aircraft_code = s.aircraft_code
GROUP BY 1, 2
) AS seats_numbers
)
DELETE FROM aircrafts_tmp a
USING aicrafts_seats a_s
WHERE a.aircraft_code = a_s.aircraft_code
AND left( a.model, strpos( a.model, ' ' ) - 1)
IN ( 'Boeing’', 'Airbus' )
AND a_s.rank =1
RETURNING *;
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[Iar 1 BeinmosiHsIeTCS B moA3arnpoce B mpeayioxkeHnn WITH. Illar 2 — B maBHOM 3ampo-
ce B nipepyioxkeHny WITH. Illar 3 peanusyercst komaHpgoit DELETE.

O6paruTe BHMMAaHMe, YTO HA3BaHME KOMIIAHUM-TIPOU3BOAMUTENSI Mbl OIpPENeIsIeM
ITyTeM B3SITUSI IIOJICTPOKM OT 3HaUeHMsI aTpubyTa model : OT Havasa CTPOKMU A0 MPO-
6e/IbHOTO cMMBOJIA (Mcoab3yeM GyHKIIUY Left u strpos). Mbl BKIIOUMUIN ITPEJIO-
skeHve RETURNING *, uToObI yBUIETD, KaKue MMEHHO MOMe/V GbUTM YIaTeHbl.

IIpenyioskenne WITH BeIlaeT Takoi pe3y/bTar:

aircraft_code seats_num

I I I

+ + +
319 | Airbus A319-100 | 116 | 1
320 | Airbus A320-200 | 140 | 2
321 | Airbus A321-200 | 170 | 3
733 | Boeing 737-300 | 130 | 1
763 | Boeing 767-300 | 222 | 2
773 | Boeing 777-300 | 402 | 3
CR2 | Bombardier CRJ-200 | 50 | 1
CN1 | Cessna 208 Caravan | 12 | 1
SuU9 | Sukhoi SuperJet-100 | 97 | 1
(9 cTpok)

OueBUAHO, YTO JOJKHBI OBITD YIaleHbl MOJEIN ¢ Kogamu 319 u 733.

[Mocsie BHIMOTHEHMST 3aMIpoca momyuuM (3To paboraet npenyiokeHe RETURNING *):

-[ RECORD 1 J--4----------------
aircraft_code | 319

model | Airbus A319-100
range | 6700
aircraft_code | 319

model | Airbus A319-100
seats_num | 116

rank | 1

-[ RECORD 2 J--4----------------
aircraft_code | 733

model | Boeing 737-300
range | 4200
aircraft_code | 733

model | Boeing 737-300
seats_num | 1320

rank | 1
DELETE 2
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O6paruTe BHMMAaHMe, YTO B pe3y/IbTaTe ObLIM BbIB€IE€HbI KOMOMHMPOBAHHBIE CTPO-
KU, TIOJTyYEeHHbIE TIpU CoenVHeHMM Tabauipl aircrafts tmp c BpeMeHHO Tabmm-
meit aicrafts_seats, ykasauHoit B mpemyoskeHuu USING. Ho ymaneHs! 6b1M, KO-
HEYHO, CTPOKM 13 Tabauibl aircrafts tmp.

3apanmue. [IpenjiokuTe APYroil BApUAHT pellieHus 3Toi 3aaun. Hampumep, MOKHO
MTOCTYIIMUTD TaK: OCTaBUTD npeaoxkeHne WITH 6e3 nameHnennit, u3 komauab DELETE
yopatsb npepyioxkenue USING, a B mpenioxkeHru WHERE BMecTo coenyiHeHMsT TabImiL
MUCIIONB30BaTh IOA3aIpoc ¢ nmpegukatom IN Ajs rnmoaydeHus COmucka KOgoB yaasisae-
MbIX MOJIe/ieil CaMOJIeTOB.

Eie onyiH BapuaHT pellieHus 3a4,a4M CBSI3aH C MCIIOMb30BaHMeM IIpefcTaBaeHu A, KO-
TOpbIe Mbl pacCMaTpUBa/IM B IiaBe 5. MokHO c03[aTh IpelCcTaBieHue Ha OCHOBe
tabnui, «CamoneTsl» (aircrafts) u «Mecta» (seats) U mepeHeCTy KOHCTPYKIINIO
¢ dyaxkuysmu Left u strpos B mpencrasieHne. B HeM 6yOyT BeIUMCIIEMbIE CTOJIG-
1pl: company — «KommnaHusg-npon3BoguTelb CaMONIETOB» U seats_num — «Hucio
MecCT».

CREATE VIEW aircrafts_seats AS
( SELECT a.aircraft_code,

a.model,
left( a.model,
strpos( a.model, ' ' ) - 1 ) AS company,
count( * ) AS seats_num

FROM aircrafts a, seats s

WHERE a.aircraft_code = s.aircraft_code

GROUP BY 1, 2, 3

)s

Nmed 510 ipeficTaBieHMe, MOSKHO UCIIOIL30BaTh ero B KOHCTpYKUuu WITH. ITpu sToM
BbI30B PYHKIMYM rank MOXKET YIIPOCTUThCS

rank() OVER ( PARTITION BY company ORDER BY seats_num )

I1s1 BbIOOpA ymasisieMbIX cTPOK B KoMmaH e DELETE MoskHO MCITO/Ib30BaTh, HAIIpUMED,
ropsarnpoc B peaukarte IN. ITpu sToM He 3a6bIBaiiTe, UYTO 3HaUeHMe cTon61a rank
DT HUX 6yaeT paBHO 1.

Eme omHa upmesi: mjis BbIGOpa MMHMMAJIbHBIX 3HAUEHMIT YMCIa MECT B caMoJieTax
MOXXHO TIOTIBITaThCS B KauecTBe 3aMeHbl OKOHHOW (YyHKUMM rank MCIIONb30BaTh
npeniaoskennst LIMIT 1 v ORDER BY. B TakoM ciydyae He moTpebyeTcs Takke U QyHK-
oy min.
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10.* B peanbHO} paboTe MHOITA BO3HMKAIOT CUTyalluy, Korma TpebyeTcss ObICTPO 3a-
TTOJIHUTD TabIUIY TECTOBBIMM JAHHBIMMU. B TaKOM cityuae ymoOGHO BOCITO/Nb30BAThCS
komaHoit INSERT c¢ monzampocom. KoHeuHo, ucio aTpuOyTOB U UX TUIIbI TaHHbIX
B moa3arpoce SELECT mo/sKHbI ObITh TAKMMU, KaKye OXKMIAET MOMYIUTh KOMaHIa
INSERT.

[IpogeMOHCTpMpPYeM TaKoji IpyeM Ha IpumMepe Tabnuiibl «MecTa» (seats). [Ijist TOro
YTOOBI BBIMOJHUTD KOMaH[Y, IPMBEAEHHYIO B 9TOM YIIPaskHEHMM, HY;KHO 160 CHa-
yaJjia yoaauTh BCe CTPOKM U3 TaGIUIIbI Seats, YTOOBI MOKHO ObLIO OOGABJISITh CTPOKA
B 3Ty Tabmuily

DELETE FROM seats;

JIM60 CO3ATh KOIIMIO 3TOM TaGIULIbI

CREATE TABLE seats_tmp AS
SELECT * FROM seats;

4yTOOBI PAbOTATh C KOIMEIA.

WTak, Kak chopMIpPOBaTh TECTOBbIE JaHHbIE ABTOMATUYECKMUM CITI0co60M? [1J1s1 3TOrO
CHavaJIa HYy>KHO TTOATOTOBUTH MCXOIHbIE TaHHbIe, HA OCHOBE KOTOPBIX U 6ymyT dop-
MMPOBaThCS pe3yIbTUPYIONIMe 3HAUeHNsI IJIS1 BCTaBKM B TaOaMITy «MecTax.

B pamMKkax pensiiMoHHO Mogenu Hanbosee eCTeCTBEHHBIM OyIeT IpeCTaBIeHe UC-
XOJHBIX JAHHBIX B BuIe Tabuil. st popMUpOBaHMS KAXKIOI CTPOKY TabauiIbl «Me-
CTa» HY)KHO 3a7aTh KOJA MOIEeIM caMoJieTa, KiacCc O6CTy;KMBaHMUSI M HOMep MecTa,
KOTOPBI COCTOUT U3 JBYX KOMIIOHEHTOB: HOMepa psSfa U 6YKBEHHOTO MIAeHTUdM-
KaTopa MO3UIIUA B PSIY.

IToCKOIBKY pasmMepsl ¥ KOMIIOHOBKY Ca/JIOHOB Pa3/IMyaloTCs, HeOOXOOMMO IJIs KasK-
IIOJt MoJenu yKasaTh Ipefe/ibHOe YMCIO PSIIOB Kpeces B cajJoHaxX OM3Hec-Kaacca 1
9KOHOMMUYECKOTO K/I1acca, a TakKe YMC/IO Kpecesl B KaKIOM Psay. DTO UMCI0 MOKHO
3aaTh C ITOMOIIIBIO YKa3aHMsI 6YKBEHHOTO UaAeHTUdUKATOPA /IS CAMOTO MTOC/IeqHe-
ro Kpecia B psaay. Hampumep, ecsin B psimy BCero MIeCcTh Kpecesi, TOrna X 6YKBeHHbIe
ob6o3HaueHus 6ymyT Takumu: A, B, C, D, E, F. TakuM o6pasoM, mocieqHein oyaeT OyK-
Ba F. B casoHe 6M3Hec-K/acca uic/io MeCT B psIiy MeHbIIle, UeM B CaloHe SKOHOMM-
YeCKOTO KJIacca, HO JIJIs1 YIIPOLIeHMS 3aJauii IIPpMMeM STU UMC/Ia OAMHAKOBBIMM.

B pesynbTaTe moayuum mepBy0 MCXOAHYIO TAOIUITY C aTpUOyTaMMu:

— KOI MOIe/Ji CaMoOJIeTa,

— HOMeDp IIoCJIEJHETI0 psina Kpecesl B CaIOHe 6M3HEC-K)'I8.CC8.;
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— HOMep IIoUJIeJHEero psaaa Kpecesl B CaJIOHE SKOHOMMYECKOro Kjiacca;

- 6ykBa, 0603HavaloIIAs TO3ULMIO TTOCeTHEro Kpecia B psiy.

Kiaccel 06cTykMBaHUST TaKsKe TIOMECTUM B OTHENbHYI0 Tabiuily. B Heit GymeT Bcero
OIVH aTpUOYT — KIJIACC OOCTYKMBAHUS.

CHycoK HOMepOB PSIOB TakKe TOMECTUM B OTIeIbHYI0 Tabnuily. B Heit GymeT Takke
BCEro OAVH aTpubyT — HOMeD psza.

Tak e TIIOCTYIIMM U C 6YKBeHHbIMI/I 0003HaAUYEeHUSIMU Kpecei B psany. B aroit Ta6m/{ue
6y,£[9T OOVH anI/I6YT — JIaTUHCKAas 6YKBa, 0603Haqa10maﬂ IMO3MIINIO Kpedia.

B npuHIMIe MoxXHO ObIJIO ObI CO3[aTh BCE YEThIpe TaOMMIIbI C TIOMOIIbI0 KOMaHIbI
CREATE TABLE u BBecT B HMX MCXOAHbIE JaHHbIE, a 3aT€M MCIO0JIb30BaTh 3TU Tab-
siniiel B kKoMaHAe SELECT. Ho komanga SELECT nmo3BosisieT UCIIOAb30BaTh B MpeJio-
skeHuu FROM BupTyaibHbIE TaOIMIIbI, KOTOPbIE MOKHO CO3IaBaTh C [IOMOIIBIO ITPe/I-
Jnoxkenusi VALUES. I 3TOro HeNOCPeACTBEHHO B TEKCT KOMaHAbI 3aIllMChIBAKOTCS
TPYIIBI 3HAYEHM, TIPeICTaBIsIoNe co60ii CTPOKY TaKOii BUPTYaJIbHOI TaOIMUIIbI.
Kaxkmast Takast CTpoKa 3aK/IF0UaeTCs B KPYT/ble CKOOKM. BCst 9Ta KOHCTPYKITHMS ITOTyva-
eT UMS TabIMLIbI, ¥ K Heli TpuiaraeTcs CIMCOK aTpubyTOB. ITO BLINISIIUT, HAIpUMeD,
CJIeIyIOIMUM 06pasoM:

FROM
( VALUES ¢ 'SU9', 3, 20, 'F' ),

¢ '773', 5, 30, 'I' ),

¢ '763', 4, 25, 'H' ),

¢ '733', 3, 20, 'F' ),

¢ '320', 5, 25, 'F' ),

¢ '321', 4, 20, 'F' ),

¢ '319', 3, 20, 'F' ),

( 'CN1', @, 10, 'B' ),

¢ 'CR2', 2, 15, 'D' )

) AS aircraft_info ( aircraft_code, max_seat_row_business,
max_seat_row_economy, max_letter )

3mech aircraft info ompenmensieT MMS BUPTYaJbHO TaGINUIIbI, & CITUCOK UIEHTM -
¢dbukaTopoB — nMeHa ee aTpubyToB (aircraft code,max_seat_row_business,
max_seat_row_economy, max_letter). 3Tu aTpuOYThl MOKHO MCIIONTb30BaTh BO
Bcex uyacTsax komaHasl SELECT, kak ecsiu 661 3TO 66N aTPUOGYTHI OOBIUHOI TAGMIMUIIBI.
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OcrasibHbIE BUPpTYyaJIbHbIE Ta6J'II/I]_[bI CO3Oal0TCA aHaJIOTMYHbIM CII0CO60M.

it coemuHeHusT TabauIL UCITONb3yeTcsT KiaoueBoe ¢ioBo CROSS JOIN, XoTd B AaH-
HOM CJTy4ae BMECTO 3TOTO MOKHO ObIJIO ITPOCTO ITOCTAaBUTD 3alISIThIE.

Kak 310 11 6bIBaeT Bcerma, ueThipe Tabauiibl 06pasyioT JeKapTOBO IIPOU3BeIeHIe U3
CBOMX CTPOK, a 3aTeM Ha ocHOBe ycsioBust WHERE «ImirHMe» CTpOKM OTOPAaChIBAIOTCS.
B aTOoM yciioBMM UCIIO/b3yeTCs YCI0BHBIN oriepaTop CASE. OH 1103BO/ISIeT HAM ITOCTa-
BUTh JOMYCTUMBII HOMEp psiia B 3aBMCMMOCTD OT KJIacca 0OCTy>KMBaHUS :

WHERE
CASE WHEN fare_condition = 'Business'
THEN seat_row::integer <= max_seat_row_business
WHEN fare_condition = 'Economy'

THEN seat_row::integer > max_seat_row_business
AND seat_row::integer <= max_seat_row_economy

B aTOM BbIpakeHMM UCIIOAb3YeTCS IIpUBeAeHNe TUIOB: seat _row: :integer. dTa
omepalys HeoOX0AMMa, T. K. B BUPTYaJIbHOI Tabmuile HoMepa PSAO0B IMPeICTaBIeHbI
B BUJle CMMBOJIbHBIX CTPOK, a [JI51 BBITIOJIHEHUS CPaBHEHMS UMCIOBBIX 3HaUeHUIt B
IaHHOV CUTyalluu HYKeH 1esblil TuIl. [Ipy HanmmMcaHuM yCJIOBHOTO omlepaTopa HY>KHO
Y4ecTb, UTO B BUPTYaJIbHOI TabiuIle Mbl YKa3aIM He KOJIUMYECTBO PSIOB B GM3HEC-
KJIacce ¥ S5KOHOMMYECKOM KJiacce, a HOMepa nocjiedHux psmoB B 9TUX Kimaccax. ITo-
3TOMY BO3HMKAET KOHCTPYKIIMS

THEN seat_row::integer > max_seat_row_business
AND seat_row::integer <= max_seat_row_economy

Taxke IpoBepsieM ellje OOHO YCJIOBUE, CPaBHUBASI CUMBOJIbHBIE CTPOKMN:
AND letter <= max_letter;

IMocnemumii stan B pabore oneparopa SELECT — sTo opmupoBaHue CIucKa Bbipa-
SKEHMI, KOTOPbIe OYIYT BbIBEIEHbI B KAUECTBE MTOTOBBIX TaHHbIX. JIjs1 hopmupoBa-
HMSI HOMepa MeCTa UCIOAb3yeT sl onepaius KOHKaTeHaluuu | |, KoTopasi coeiuHsIeT
HOMep psiia ¢ 6YKBEHHbIM 0603HAUYEeHMEM TTO3UIIUA B PSIAY.

SELECT aircraft_code, seat_row || letter, fare_condition

Wtak, SQL-koMaHIa, KOTOpas ITO3BOJIUT 3a OAHY OIepaluio BBeCTU B Tabiuiry «Me-
cTa» cpas3y Heo6XOAMMOE YMCIIO CTPOK, BBITJISIAUT TaK:
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INSERT INTO seats ( aircraft_code, seat_no, fare_conditions )
SELECT aircraft_code, seat_row || letter, fare_condition
FROM
-- KOMMOHOBKW Ca/loOHOB
( VALUES ( 'Su9', 3, 20, 'F' ),

¢ '773', 5, 30, 'I' ),
¢ '763', 4, 25, 'H' ),
¢ '733', 3, 20, 'F' ),
¢ '320', 5, 25, 'F' ),
¢ '321', 4, 20, 'F' ),
¢ '319', 3, 20, 'F' ),
¢ 'CN1', @, 10, 'B' ),
¢ 'CR2', 2, 15, 'D' )

) AS aircraft_info ( aircraft_code, max_seat_row_business,
max_seat_row_economy, max_letter )

CROSS JOIN

-- Kjhacchl obcnykusaHua

( VALUES ( 'Business' ), ( 'Economy' )

) AS fare_conditions (

fare_condition )

CROSS JOIN

-- CMUCOK HOMEpPOB PAAOB Kpecen

C VALUES ( '1' ), ( '2'), ('3'), ('4'), ('5'),
C'6' ), C'7'), ('8 ), ('9'), ('10),
C'110), € '120), ¢ '131), (1140 ), (1150 ),
C'16' ), ( '17' ), ( '18' ), ( '19' ), ( '20' ),
C'21' ), (122 ), (1231 ), ( '24' ), (250 ),
C'26' ), ('27' ), ( '28' ), ( '29' ), ( '30' )

) AS seat_rows ( seat_row )
CROSS JOIN
-- CnMcokKk HomepoB (No3uMuunh) Kpecen B psaay
( VALUES ( 'A' ), ( 'B" ), C 'C" ), ¢ 'D" ), C 'E' ),
C'F" ), C'6" ), C 'H" ), ( 'T')
) AS letters ( letter )

WHERE
CASE WHEN fare_condition = 'Business'
THEN seat_row::integer <= max_seat_row_business
WHEN fare_condition = 'Economy'
THEN seat_row::integer > max_seat_row_business
AND seat_row::integer <= max_seat_row_economy
END

AND letter <= max_letter;
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3aganme. Moguduuupyiite KOMaHIy C YIETOM TOTO, UTO B CajloHe GM3Hec-KIacca
YMCIO MECT B PSIIY JOJIKHO ObITh MEHbIIIE, UeM B CaJIOHE SKOHOMMUYECKOTO Kjacca
(B TIpMBeIeHHOM pellleHMM MbI /151 YIIPOLeHUS 3a0auy MPUHUMAIN 3TU YnCia Ofu-
HAKOBBIMM).

IMompo6yiiTe YIIPOCTUTH IMOA3APOC, OTBEUAIOIINit 3a GopMMpOBaHMe CIIMCKAa HOMe-
POB PSIIOB Kpece:

( VALUES ( '1" ), C '2" ), C '3" ), C '4" ), ( '5" ),

Bocrons3ayiitecs pyHKIMeN generate series, ONMCAaHHONM B pasfese MOKYMeHTalun
9.24 «®yHK1IMM, BO3BpAlllalolyie MHOXeCTBax.

239






naBa 8

NHpeKcbl

MHAeKCbl NO3BONSIOT MOBbICUTb MPOU3BOAMTENBHOCTb 6a3bl AaHHbIX. PostgreSQL noaaepxuBaeT pasnuy-
Hble TWUMbl UHAEKCOB. Mbl OFpaHUUYMMCS PAaCCMOTPEHMEM TOJbKO MHAEKCOB Ha OCHOBe B-gepeBa. MHaekc —
cneuunanbHas CTpyKTypa AaHHbIX, KOTOpas CBA3aHa C Tabnuuen n co3[aeTcs Ha 0CHOBE AaHHbIX, CoAepXKa-
wuxcs B Herh. OCHOBHAS Lenb CO34aHMS MHAEKCOB — MOBbILLEHWE NPOU3BOAUTENIBHOCTU PYHKLMOHUPOBA-
HUS 6a3bl AAHHbIX.

8.1. O6wasa nHdopmauus

CTpoKM B TabAMIAX XPaAHSATCS B HEYIOPSIOYEeHHOM Bume. [Ipy BHITTOJIHEHUM OIlepaliuii
BbIOOPKM, 0OHOBIeHMS U ynaneHuss CYB]l go/mkKHa OThICKATh HYKHbIE CTPOKU. [IJIST YCKO-
pEeHMS 3TOTO ITOMCKA U CO3JaeTcsl MHIEKC. B mMpuHIIMIIe OH OpraHM30BaH TaKMM 00pa3om:
Ha OCHOBe JAHHBIX, COmepsKaIlMXCs B KOHKPETHO CTPOKe Tabmuiibl, GopMupyeTcs 3Ha-
YyeHMe 37IeMeHTa (3amnucu) MHAEeKCa, COOTBETCTBYIOILIETrO 3TOM CTpoKe. s moagepskaHus
COOTBETCTBMUSI MEKAY 3JIEMEHTOM MHIIEKCA U CTPOKO TaGIUIIBI B KAKIIN 57IeMEHT IToMe-
1IaeTcsl yka3aTesb Ha CTPOKY. VIHAEKC SIB/ISIETCS YIIOPSAOUeHHOM CTPYKTYPOI. DjieMeHThbI
(3amucu) B HeM XPaHSTCS B OTCOPTUPOBAHHOM BUJE, UYTO 3HAUUTEIbHO YCKOPSIET MOMUCK
IaHHbBIX B MHAeKce. [Tocte OThICKaHKS B HeM Tpebyemoit 3amyicy CYB]I mepexoauT K COOT-
BETCTBYIOIIEJ CTPOKE TAGIMITBI ITO TTPSIMO¥A CChUIKE. 3aICH MHAEKCA MOTYT (DOPMUPOBATh-
CS1 HA OCHOBE 3HAYEHMI OIHOTO MY HECKOJIbKYX IT0JIEl COOTBETCTBYIONIVX CTPOK TAOIUIIBI.
3HaueHMS ITUX T10JIe/ i MOTYT KOMOMHUPOBATHCS U ITPe0OPa30BbIBATHCS PAa3IMUYHBIMM CITO-
cobamu. Bee aTo ompenensieT pa3paboTunK 6a3bl JAHHBIX IIPY CO3TaHUM MHAEKCA.

[Tpu BBIMOTHEHNM MTOVICKA KOHKPETHBIX CTPOK B Tab/uiie crienyanbHast moacucrema CYB],
HasbIBaeMas IUIaHMPOBIIMKOM, IIPOBEPSIET, UMEeTCS JIY [IJis 9TOi TabIuIIbl MHIEKC, CO-
3IaHHBI/ HA OCHOBE TeX ke CTOJIOILIOB, UYTO YKa3aHbl, HAIIPUMED, B YCJIOBUM TTPEAJIOKEHMS
WHERE. Eciii Takoit MHIEKC CYLIeCTBYET, TO INIAHMPOBIIMK OLIeHUBAET 11e1eco00pasHOCThb
€ro MCIT0JIb30BaHMS B JAHHOM KOHKPETHOM ciaydae. Eciu ero ucronb3oBaHue 11e/1ecoo6-
pa3sHoO, TO CHAUYaJIa BBITIOHSIETCS ITOMCK HEOOXOIMMbIX 3HAUEHMII B MHAEKCE, a 3aTeM, eC/In
TaKye 3HaUeHMs B HeM HalieHbl, TPOM3BOIOUTCS oOpaillleHne K Tabiuile ¢ MCII0Ib30BaHM-
€M yKasareJieit, KOTopble XpaHsITCS B 3aMMCSIX MHAeKca. TakuM 06pa3oMm, IOTHBI ITepe6op
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CTPOK B Tab/IMIle MOKET ObITh 3aMeHEeH ITOMCKOM B YIIOPSIHOUY€HHOM MHIEKCe U IIEPEXOH0M
K CTPOKe TaOJIUIIBI ITO TIPSIMOMY YKa3aTesTio (CChUIKE).

CnenmyeT yUMUTHIBATh, YTO MHOEKCHI TPEOYIOT ¥ HEKOTOPBIX HAKIALHBIX PACXOJ0B Ha UX CO-
37aHMe U TIOfIepskKaHye B aKTyaTbHOM COCTOSTHUY ITPY BBITTOJTHEHUYM OOHOBJIEHU TaHHbIX
B Tabuiax. [T03TOMY MCIIOTb30BaTh MHAEKCHI HY’KHO OCMOTPUTETHHO.

Korma BbI co3gaBaiy TaGMUIIbI, TO BUIEIN, YTO, KaK MPaBWIO, I HUX MpeaycMaTpuBa-
JIOCh co3/laHMe mepBUUHOTO Kiatoua — PRIMARY KEY. B Takux ciyuyasx CYB]] cama co3maet
MHJIEeKC, KOTOPBI MO3BOJISIET MOAAePKMBATh pean3aliiio 9TOro orpaHuueHns. Bens mpu
HaJIMYMM TIEPBUYHOTO KJII0Ya He TOMYyCKaeTcs MOsIBJIeHe B TabIuile CTPOK C OAMHAKOBbI-
MM ero 3HaueHUsIMU. HAEKC MO3BOJISIET BBIMIOJIHSITD ITPOBEPKY Ha TyOIMPOBaHME OYEHD
OBICTPO.

Iyist HeKOTOPBIX Tabnuil, Hanpumep «IlocamouHble TasoHbl» (boarding passes), 6pU10
penycMoTpeHo U orpaHmnuenue yuukaabHoCcT UNIQUE. B atux cnyvasax CYB/I Takke aB-
TOMAaTUYECKM CO3JaeT MHAEKC, KOTOPbIil UCIIONb3yeTCs AJisg o6ecreueHus YHUKAIbHOCTM
3HAYeHUIA.

Iyt TOro YTOGBI YBUIETh MHAEKCHI, CO3IaHHbIe /IS JaHHO TabIMUIIbI, HYKHO BOCIIOIb30-
BaThCsSI KOMaHAO YTUIUTHI psql:

\d wumMsa-Tabnunupi
Hamnpumep,
\d boarding_passes
NHaoekcbl:
"boarding_passes_pkey" PRIMARY KEY, btree (ticket_no, flight_id)
"boarding_passes_flight_id_boarding_no_key"
UNIQUE CONSTRAINT, btree (flight_id, boarding_no)

"boarding_passes_flight_id_seat_no_key"
UNIQUE CONSTRAINT, btree (flight_id, seat_no)

Kaskmplil MHIEKC, KOTOpbIi 6611 co3gaH camoit CYB]/I, MmeeT TUIIOBOE MMSI, COCTOSIIIee U3
CJIeAyIoIUX KOMIIOHEHTOB:

— uMeHM Tabmuibl U cypdukca pkey — IJisl IEPBUYHOTO KIHOUA;

— VMMeHM TabJIUIIbI, MMEH CTOJIGIIOB, II0 KOTOPBIM CO3[aH UHAEKC, U cypdukca key — mjs
YHUKAJIBHOTO KJII0Ya.
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B omucanum Takke IMPUCYTCTBYET CIMCOK CTOMOIIOB, II0 KOTOPBIM CO3[aH MHIEKC, U TUII
MHJIeKCa — B JAaHHOM cJiyyae 3T0 btree, T. e. B-nepeso. PostgreSQL MoXeT co31aBaTh MH-
IleKChl Pa3IMUHBIX TUIIOB, HO MO YMOTYaHUIO UCIO/Ib3YyeTCsl TaK Ha3biBaeMoe B-mepeso.
TaKkoit MHIEKC MOAXOIUT AJIs GOIBIIMHCTBA TUITOBBIX 3a/1a4. B 9T0J1 IJ1aBe MbI Oy[ieM pac-
CMaTpuBaTh TOAbKO MHAEKCHI HA OCHOBe B-Aepesa.

Hanuune nHAeKca MOXET YCKOPUTD BBIOOPKY CTPOK U3 TaGINITbI, €CJIM OH CO3IAH IT0 CTONI6-
1IaM, Ha OCHOBE 3HaueHMii KOTOPBIX ¥ MPOU3BOAUTCS BbIGOPKA. ITI09TOMY, KaK IPaBuUIo,
Ipu pa3paboTKe M IKCIUTyaTanuy 6a3 JAaHHBIX HE OrPaHMYMBAIOTCS TOIbKO MHAEKCAMU,
KOTOpbIe aBTOMatnuyecku cosgaet CYDB]I, a co30a10T JOTIOTHUTE/IbHbIE MHIEKCHI C YIETOM
Haub0JjIee YacTo BHITTOMHSIIOMINXCST BHIOOPOK.

s co3gaHus UHA,EKCOB npegHa3HauyeHa KOMaHoa

CREATE INDEX umsa-uHpekca
ON umsa-Tabnuupl ( umMa-cronbua, ...);

B aT0i1 KOMaHIe MMsI MHAEeKca MOKHO He yKa3biBaTh. B KauecTBe mpumMepa gaBaiite co3ma-
IVM MHIEKC IJ1s1 TaGIUIbl «ASPOIIOPTHI» IO CTOAOLY airport name.

CREATE INDEX
ON airports ( airport_name );

CREATE INDEX
ITocmoTpuM omucaHMe HOBOTO MHAEKCA:

\d airports
NHaekcsi:
"airports_airport_name_idx" btree (airport_name)

O6patnTe BHMMaHMe, UTO UMS MHIOEKCA, chOPMMUPOBAHHOE aBTOMATHYECKM, BKIHOUAET
UMS TaGIuITbl, UM cToI61a 1 cydhduke idx.

[Ipexkne yeM MPUCTYIUTD K KCIIEPUMEHTAM C MHIEKCAMU, HY’)KHO BKIIOUNTH B YTUIUTE
psql ceKyHIOMeEp C TIOMOIIIbIO CIeYIOIIel  KOMaH/IbI:

\timing on
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Korma Heo6XOZMMOCTb B UCIIONIb30BAHUU CEKYHIOMeEpa OTIALET, [Jisl €ro OTK/IIOYeHMUs
HYKHO OYZIeT cIieaTh Tak:

\timing off
Temneps psql 6ymeT coob1IaTh BpeMs, 3aTpaueHHOe Ha BbIIIOJIHEHME BCeX KOMaH/I.

It TpaKTUYeCKOli MTPOBEPKM BIAMSIHUS MHAEKCA Ha CKOPOCTb BBITTOTHEHUST BBIGOPOK CHA-
yajia BBITTOJIHUM CJIeIYIONIMIi 3aITpOC:

SELECT count( * )
FROM tickets
WHERE passenger_name = 'IVAN IVANOV';

200
(1 cTpoka)

Bpema: 373,232 mc

IMoka3aTenu BpeMeHM, TTOTyYeHHbIe Ha BalleM KOMITbIOTepe, KOHEUHO, OYIyT OT/IMYAThCS
OT 3HAYEHMUI, MPUBEIEHHBIX B KHUTe, M — BO3MOKHO — 3HAUMTEIbHO. DTU IOKa3aTenn
HY;KHO PacCMaTpUBaTh JUIIb KaK KaueCTBEHHbIE OPMEHTUPBI.

Co3pmaayM MHIEKC 110 CTOMOIY passenger_name, Ipy 3TOM HUKAKOTo cydukca B MMeHU
MHJIeKca UCII0/Ib30BaTh He OyIeM, ITOCKOIbKY ero HaJlnuue He SIBJIeTCs 00s13aTe/TbHbIM :

CREATE INDEX passenger_name
ON tickets ( passenger_name );

CREATE INDEX
Bpemsa: 4023,408 mc

HOCMOTpI/IM OIlMCaHMe HOBOI'oO MHAeKCa:

\d tickets
NHpekcsl:
"passenger_name" btree (passenger_name)

Ternepb BBITIOHUM TY XK€ BBIOOPKY 13 Tabmuibl tickets.
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SELECT count( * )
FROM tickets
WHERE passenger_name = 'IVAN IVANOV';

200
(1 cTpoka)

Bpemsa: 17,660 mc

12331 BUANUTE, YTO BpeMs BbITIOJTHEHUA BbI60pKI/I Ipy HaJIMYNUM MHAEKCa OKa3a/JIoCb 3Ha4YlM-
TeJIbHO MEHbIIIe.

ITpocMOTpeTh CIMCOK BCEX MHIEKCOB B TEKYIIEH 6a3e JaHHBIX MOXKHO KOMaHIOi
\di

Ui

\di+

[l yoaneHus: MHAEKCA UCIIOIb3YeTCss KOMaHaa:

DROP INDEX umsa-uHpekca;

IaBaiiTe yoaauMM CO3maHHbIN HAMM MHAEKC AJ19 Tabauibl tickets:

DROP INDEX passenger_name;

DROP INDEX

Korpma nHpekc yske cosfiaH, 0 ero nojiiepskaHuy B aKTyaJIbHOM cocTostHnM 3a60Ttutcs CYB/I,.
KoHeuHo, cjiemyeT yUYUTHIBATD, UTO 3TO Tpe6yeT oT CYB]I, 3aTpaT pecypcoB 1 BpeMeHu. UH-
IeKC, CO3[IaHHbI 110 CTOJIOIY, YIACTBYIOIIEMY B COEIMHEHUM ABYX TAOMII, MOKET IT03BO-
JIUTh YCKOPUTD IIPOLIECC BBIOOPKYM 3ammceit 13 tabmuil. IIpu BI6OpKe 3ammceii B OTCOPTHU-
POBAaHHOM ITOPSIIKE MH/IEKC TaKKe MOXKeT TOMOYb, eC/Ii COPTUPOBKA BHITIOHSIETCS 110 TeM
CTONO1IaM, IT0 KOTOPBIM MHIEKC CO3/IaH.
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8.2. NHpeKcbl N0 HECKONbKUM CTONOLAM

VHIeKchbl MOTYT CO3/aBaThCSI HE TOIBKO IO OJHOMY CTOJIOIY, HO M Cpasy IO HeCKOJb-
KuM. Hampumep, MHAeKC O MMOnepskaHusl MepBUYHOTO Kiova Tabmuubl «IlepeneTsi»
(ticket_flights) co3pman mo nBym cronbiam: ticket_nou flight_id.

Ecm B SQL-3ampoce ectb npenjiokenre ORDER BY, To MHOEKC MOXKeT MO3BOIUTh U36e-
KaTh 3Tara COPTUPOBKU BBIOPaHHBIX CTPOK. OpHako eciu SQL-3ampoc mpocMaTpuBaeT
3HAUUTETbHYIO UaCTh TAGIUIIbI, TO IBHASI COPTMPOBKA BBIOPAHHBIX CTPOK MOKET OKa3aThCS
ObICTpee, ueM MUCIOIb30BaHMe uHaeKca. Co3maBast MHIEKCHI C eI YCKOPeHUS OCTYTIa
K JIaHHBIM, HY>KHO YUMUTBIBATH MPENIoNaraeMylo JOMI0 CTPOK TabmuIlbl (CEIeKTUBHOCTD),
BbIOMpAEMBbIX IPY BBITIOJIHEHUY TUIIMYHBIX 3alIPOCOB, B KOTOPBIX CO3[laBaeMblii MHIEKC
6ymeT ucronb3oBaThes. Eciy aTa 1osis Benuka (T. €. CeIeKTMBHOCTh HU3Ka), TOTA Haaudye
MHIEKCa MOKeT He JaTh oxkuaeMoro addekra. UHIeKChbl 60iee Moyie3Hbl, KOTaa 13 Tabim-
IbI BBIOVPAETCS JINIITh HEGOBILAS JOMISI CTPOK, T. €. TIPU 86ICOKOLI CeJIeKMUBHOCMU BHIOOPKMU.

B ciiyuae ucnonb3oBanus npeaaoskeHuss ORDER BY B kom6uHatuu ¢ LIMIT n sBHast cOpTU-
pPOBKa (TIpY OTCYTCTBUM MHIEKCa) MOTpe6yeT 06paboTKM BCEX CTPOK TaOIUIIBI Paay TOTO,
YyTOOBI OIIPEETUTD MTePBbIe 1 CTPOK. Ho eyt eCTh MHAEKC IO TEM JKe CTOIOIaM, 10 KOTO-
pBIM ITpou3BoauUTCs copTrpoBKa ORDER BY, To 311 mepBbie 1 CTPOK MOTYT ObITh M3BJI€UEHbI
HeIocpenCcTBeHHO, 6e3 CKAHMPOBaHMS OCTATbHBIX CTPOK BOOOIIIE.

Ecmm myist Tabnuiisl «BUIeThI» elne He CO3/1aH MHIEKC 0 cTon01y book _ref, cosmaiiTe ero:

CREATE INDEX tickets_book_ref_test_key
ON tickets ( book_ref );

CREATE INDEX

BelnosnHuTe 3a11poc, B KOTOPOM UCITIONb3yeTcs pennoxenue LIMIT:

SELECT *
FROM tickets
ORDER BY book_ref
LIMIT 5;

Bpems: 0,442 mc

YoanuTte 3TOT MHIOEKC U IIOBTOPUTE 3aIIPOC. BpeMH €I'0 BbITIO/JTHEHMA YBEJIMUMUTCA, BEPOST-
HO, Ha ABa IIOpsgaKa.
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8.3. VHuxanvHsle UHOEKCbl

ITpu co3gaHnm MHAEKCOB MOXKET MCIT0/Ib30BAaThCSI HE TOIBKO BO3PaCTAIIMI MOPSAOK 3Ha-
YeHU B MUHAEKCUPYEMOM CTOJIOIE, HO M yObIBaIoOIIMii. [T0 yMomI4yaHMIO ITOPSIOK BO3pacTa-
o1uii, ipu 3ToM 3HaueHuss NULL, KOTOpble Takke MOTYT IIPUCYTCTBOBATh B MHAEKCUpYe-
MBIX CTONOIAX, UAYT HocTeqHuMM. [Ipy co3maHuy MHIEKCa MOKHO MOAUGUIIMPOBATD MO-
BefeHMe [0 YMOIYaHMIO C TOMOIIbIO K/TH0UeBbIX /OB ASC (Bo3pacTaroiuii mopsaok), DESC
(yowiBarommmii mopsimok), NULLS FIRST (st 3HaueHus uayT nepsbivn) M NULLS LAST (ot
3HaYeHUs UAYT rocaeguummn). Hampumep:

CREATE INDEX wumsa-uHpekca
ON umsa-Tabnuupl ( uma-cronbua NULLS FIRST, ... );

CREATE INDEX wumMsa-uHpekca
ON uma-Tabnuupl ( uma-cronb6bua DESC NULLS LAST, ... );

8.3. YHuKanbHble UHOEKCbl

VHAeRChbI MOTYT TaKyKe MCITOMb30BAThCS AJISI 00ecreueHns] YHUKAIbHOCTY 3HAUeHMIT aT-
puOYTOB B CTpOKaxX Tabmuilpl. B TakoM CcIydae co3gaeTcsl YHUKAIbHbBIN MHOEKC. I ero
CO3JaHMs UCHOAb3yeTCs] KOMaHAaA:

CREATE UNIQUE INDEX wumsa-uHpekca
ON umsa-Tabnuupl ( umMa-cronbua, ...);

Hampumep, co3gaaum YHUKaIbHbIN MHIEKC M0 cTo61y model a1 Tabmuiibl «CaMOoJeThI»:

CREATE UNIQUE INDEX aircrafts_unique_model_key
ON aircrafts ( model );

B 3TOM CIyyae Mbl y3Ke He CMOKeM BBECTU B Tabmuily aircrafts cTpoku, MMeIoIe oau-
HaKOBble HAMMEHOBAHMSI MOJIeJIelt camosieToB. KOHeUHO, MbI MOIJIU TP CO3TAaHUM TabIM -
1IbI 3aJ1aTh OTPaHMYEHNE YHUKAIBHOCTY IJ1s1 CTO/O1Ia model, ¥ Torma YHUKaTbHbIN MHIEKC
ObLT OBl CO3/TaH aBTOMATUYECKM.

BaykHO, UTO B YHMKaJIbHBIX MHAEKCAX AOMycKaeTcst Hammume sHaueHnit NULL, IMOCKOMbKY
OHM CUMTAIOTCS He COBMAJAIIMMM HU C KAKMMU IPYTMMU 3HAUYEHUSIMU, B TOM YUCIIE U
IPYT ¢ ApyroMm. Eciv YHUKaIbHBIN MHAEKC CO3/IaH IO HECKOIbKUM aTpubyTaM, TO COBMA-
JAOIIVMM CUUTAIOTCS JIUIIb T€ KOMOMHALIMM 3HAYEHMi1 aTpMUOYTOB B IBYX CTPOKAX, B KO-
TOPBIX COBIAJAIOT 3HAUEHMSI BCEX COOTBETCTBYIOIIMX aTPUOYTOB.
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8.4. HpeKcbl HA OCHOBE BblpaXXeHUi

B Komanpe co3gaHus MHAEKCA MOKHO MCIIOIb30BATh He TOJMBKO MMeHa CTOMOII0B, HO TaK-
ske QYHKIIVY U CKaJIIPHbIE BHIPasKeHUSI, IOCTPOEHHbBIE HA OCHOBE CTOJIOI[0B TabauIbl. Ha-
MIpMMep, eI Mbl 3aXOTUM 3aIlpeTUTDb 3HaueHus cTonbia model B Tabiuile aircrafts,
OT/IMYAIOIIMECS TOJMBKO PETMCTPOM CMMBOJIOB, TO CO3JaaMM TaKO MHIEKC:

CREATE UNIQUE INDEX aircrafts_unique_model_key
ON aircrafts ( lower( model ) );

Ecmm Terepb MOMBITAThCS JOGABUTH CTPOKY, B KOTOPOJt 3HaueHMe aTpubyTa model 6ymer
Cessna 208 CARAVAN, To PostgreSQL BbImacT coobiieHe 06 oInbKe, qaxe ey 3SHaUeHE
arpubyra aircraft_code Gymer yHUKaIbHBIM.

INSERT INTO aircrafts
VALUES ( '123', 'Cessna 208 CARAVAN',6 1300);

OWMBKA: noBTopswuweecs 3Ha4YeHMe KJK4a HapywaeT OrpaHWYeHUe YHUKAJIbHOCTMU
"aircrafts_unique_model key"
MOAPOBHOCTWN: Knwu "(lower(model))=(cessna 208 caravan)" yxe cCywecTBYeT.

BerpoenHas gpyHKIus Lower rmpeobpasyeT Bce CMMBOJIBI B HUKHUIT perucTp. IHIeKce cTpo-
UTCS y3Ke Ha OCHOBE MPe0oOpa30BaHHbIX 3HAUEHMIT, TOTOMY IIPU TIOMCKE CTPOKM B TAGINIIE
MCKOMOE 3HaueHMe CHavasa MepPeBOIUTCS B HISKHUI PETUCTD, a 3aTeM OCYIIEeCTBIISIETCS
MOUCK B MHIEKCE.

VHOeKchl Ha OCHOBE BbIpaKeHUIT TPeGYIOT Gosbllle PeCypCcoB i UX CO3OAHUS U MOAep-
SKaHMSI TIPY BCTaBKe U OOHOBJIEHUM CTPOK B Tabiuile. 3aTO MPM BHITIOMHEHUY BbIOOPOK,
MTOCTPOEHHBIX HAa OCHOBE CJIOKHBIX BBIPAXKEHUII, paboTa MPOUCXOOAUT C MEHbIIMMMU Ha-
KJIaJHBIMM PACXOAAMU, TTOCKOJIbKY B MH/IEKCE XPAHSITCS yyKe BHIUVMCIEHHbIE 3HAUEHMS] ITUX
BBIPAXXEHU, MyCTh JJaXKe CaMbIX CIOXKHBIX. [[09TOMY TaKue MHIEKCHI 11e1eco06pasHo uc-
MOTb30BATh TOTHA, KOTJA BLIGOPKU MPOU3BOAITCS MHOTOKPATHO, U BpPeMs, 3aTpayeHHOe
Ha co3JaHue ¥ MojfepkaHue MHIEKCa, KOMIIEHCUPYETCs (OKYIaeTcs) Py BbITIOTHEHUY
BbIOOPOK U3 TaGIUIIBI.

8.5. YacTuuHble MHAEKCHI

PostgreSQL nopnep>kuBaeT OUeHb MHTEPECHDIN TUI MHIEKCOB — YaCTUYHbIE MHIEKCHI.
Taxkoit MHmeKc GopMUpPYyeTCs He IJIs1 BCeX CTPOK TabMUIIbI, a JIUIIb JIJIT UX TIOJMHOXEeCTBa.
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8.5. YacmuuHbsie UHOEKCbl

JTO JOCTUTAETCS C IIOMOLIBIO MCII0Ib30BaHMs YCIOBHOIO BhIpakeHM s, Ha3bIBaeMOro npe-
dukamom uHdekca. [IpegukaT BBOAUTCS € IIOMOIIbI0 mpeaoskeHmss WHERE.

B KauecTBe WITIOCTPALIMM CO3IaAMM YaCTUYUHBIN MHOEKC OJI Tabauiibl «BpOHMPOBaHMS».
IpencTaBuM, UTO PYKOBOJACTBO KOMITAHMM MHTEPECYIOT OPOHMPOBAHMS HA CYMMY CBBIIIE
OIHOTO MUJUTMOHA py6iieii. Takast BbIGOPKa BBITIOTHSIETCS C TIOMOIIIBIO 3arpoca

SELECT *
FROM bookings
WHERE total_amount > 1000000
ORDER BY book_date DESC;

book_ref | book_date | total_amount
__________ g
D7E9AA | 2016-10-06 09:29:00+08 | 1062800.00
EF479E | 2016-09-30 19:58:00+08 | 1035100.00
3AC131 | 2016-09-28 05:06:00+08 | 1087100.00
3B54BB | 2016-09-02 21:08:00+08 | 1204500.00
65A6EA | 2016-08-31 10:28:00+08 | 1065600.00
(5 cTpok)

Bpems: 90,996 mc

XOTsI COPTMPOBKA CTPOK MPOM3BOAMUTCS IO JaTaM OpPOHMPOBAHMS B YOBIBAIOIIEM MTOPSIAKE,
T. €. OT 6oJiee TIO3HMX JAT K 6ojiee paHHUM, TeM He MeHee, BK/IIOUaTh KTI0UeBOEe CII0BO
DESC B MHAEKCHOE BhIpasKeHME, KOTIA MHIEKC CO3IaeTCs TOIbKO 110 OMHOMY CTOJIOIY, HET
HeoOXOmMMOCTH. ITO 0OBSICHSIETCS TeM, UTO PostgreSQL yMmeeT coBepiiaTh 06X0 MHIEKCA
KaK I10 BO3PaCTaHMIO, TaK ¥ M0 YObIBAHUIO C OMMHAKOBOI 3((EKTUBHOCTHIO.

O6paTuTe BHMMaHMe, UTO MHAEKCUPYeMblIit cTosnbelr] book _date He yuacTByeT B hopmu-
poBaHMY IIpeAyIKaTa MHeKca — B IIpeMKaTe MCIIoNb3yeTcs cTonbel total _amount. 3To
BIIOJIHE JOMYCTUMAasI CUTYyaLysl.

CREATE INDEX bookings_book_date_part_key
ON bookings ( book_date )
WHERE total_amount > 1000000;

CREATE INDEX

IToBTOPMUM BBILIETIPUBEIEHHBIN 3aIpPOC. Terepb OH BBIAACT PE3YJIbTAT 3a BpeMsi, Ha IOpSI-
JIOK MeHblllee, yeM 6e3 MCITO0/Ib30BaHMSI YACTUIHOTO MHIeKCa.

B pasgene mokymenTtamnym 11.8 «HacTuMuHble MHIEKChI» CKA3aHO, UTO IJIS TOTO, YTOOBI
CVYB]I u1crionb3oBajia YaCTUUHbI MHIEKC, He0OXOAMMO, UTOObI YC/IOBMeE, 3alICAaHHOE B 3a-
npoce B npeajiokenu WHERE, cooTBeTCTBOBa/IO MpeAMKATY MHAEKCA. ITO 03HAUYAET, UTO
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6o YyC/10BUe O0O/IDKHO OBITh TOYHO TAKUM JKe, KaK MCII0JIb30BAHHOE B IIpeauKaTe 4aCTu4-
HOT'O MHOEKCa IIpU ero Co3gaHum, 6o YyC10BuMe 3a1ipoca OJO/KHO MaTeMaTU4eCKU CBO-
OUTHCA K IIPpEeAMKaATy MHOEKCA, a CMCTeMa JO/DKHA CYMETb 3TO ITIOHSATh. Hanpnmep, B TAKOM
3aIrpoce MHAOeKC 6y,Z[EBT MCIIO/Ib30BATBHCA X

SELECT *
FROM bookings
WHERE total_amount > 1100000

A B TakOM He OyfeT:

SELECT *
FROM bookings
WHERE total_amount > 900000

YacTuuHble MHIEKCHI BBINIAISIT OUeHb IPUBIEKATEIbHO, HO B GOJBIIMHCTBE CIYYaeB UX
MIPEeMMYIIeCTBA 10 CPAaBHEHUIO C OOBIYHBIMM MHIEKCAMM OYIyT MUHUMAIbHBIMMU (CM. 3a-
nanue 9). OnHaKO pasMep YaCTUYHOTO MHIAEKca OymeT MeHbIlle, YeM pa3Mep OObIYHOrO.
st TOTyyeHusT 3aMeTHOTO TI0/Ie3HOTO 3G (deKTa OT UX MPUMeHeHUST HEOOXOAVMBI OITbIT U
MTOHMMaHMe TOTOo, KaK paboTaroT MHIaeKchl B PostgreSQL.

KoHTponbHble BONpoChl U 3aaaHUA

1. TIpenmonokum, UTO IJIS1 KaKOV-TO TaGAMIIbI CO3MaH YHUKAIbHbIN MHIEKC 0 JBYM
cTonbuam: columnl u column2. B Tabnuilie ecTh CTPOKa, Y KOTOPOJi 3HaAUEHMe aT-
pubyTta columnl pasHo ABC, a 3HaueHue arpubyra column2 — NULL. MbI pemnin
I06aBUTh B TAOMMILY ellle OJHY CTPOKY C TAKMMU K€ 3HAUYEHUSIMU KITIOUEBBIX aTpu-
6yToB, T. e. columnl — ABC, a column2 — NULL.

Kak BbI mymaeTe, 6yaeT v orepanyst BCTABKM HOBOJ CTPOKM YCIIEITHOM MU 3aBep-
MINTCS ¢ oM6Koii? OGbSICHUTE Ballle pelleHue.

2. B TekcTe MIaBbl 11I7Ia PeUb O BHIITOTHEHMM OTHOI U TO¥1 5Ke BLIOOPKM 13 TabmuLibl «bu-
neThl» (tickets) npu HamMuMM MHAEKCA MO CTOJMOIY passenger_name U Ipu ero
OTCYTCTBMM. BBl BUienu, UTO Ha/IMuMe MHEeKca YCKOpsIeT BhINOJIHeHYe 3amnpoca Io-
YTU Ha MTOPSIOK.

Euin CEeKyHOOMED B YTUJIINTE psql BBIK/IIOU€H, TO BK/TIOUMTE €ro C IIOMOIIIbI0O KOMaHI bl

\timing on
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KOHmpOfleble e80npocel u 3adanus

[TpoBenuTe CemyONIMI S9KCIIEPVMEHT : BHITTOIHUTE 3TOT 3aIIPOC HECKOIBKO pa3 Moji-
PAIL TIPU OTCYTCTBMM MHJIEKCA, a 3aT€M CO3[IaiiTe MHIEKC U OMSTh BHITIOTHUTE 3TOT
3aIpoC HeCKOIbKO pa3 MoApsiA,.

SELECT count( * )
FROM tickets
WHERE passenger_name = 'IVAN IVANOV';

BbI yBUINMTE, UTO BpeMsI BbITIOJTHEHUSI NOBMOPHBIX 3aIIPOCOB K Tab/IMIle COKpaIlaeT-
cs1, TipUUeM, KOrga co3JaH MHIEeKC, OHO COKpalliaeTcs Ha mopsaoK. Kak Bbl gymaere,
rnouyemy?

M3BecTHO, UTO MHIEKC 3HaUMTEIbHO YCKOpPsieT paboTy, eC/in Py BbITIOTHEHUN 3a-
Mpoca M3 Tabauibl OTOMPAETCS JIUIIb HeOObIIast YacTh CTPOK. Eciau ke 3Ta moss
BeJINMKA, CKaskeM, TI0JIOBMHA CTPOK MU 60jiee, TO 6OJIBIIOTO MOJIOKUTENbHOTO 3 dek-
Ta OT Ha/IMUMs MHIEKCca yke He 6YIeT, a BO3MOKHO JaxKe, YTO He OyIeT IPaKTUUeCKA
HMKakoro s¢gdekra. Haiia 3agavya — IMpoBepUTD 3TO YTBEPKIEHME Ha ITPAKTHKeE.

O6parumcs kK Tabnuiie «Ilepenersl» (ticket _flights). B Heii umeetcsa cronbery
«Knacc ob6cnykuBanusi» (fare_conditions), KOTOpPHIt OT/IMYAETCS OT OCTATbHBIX
TeM, YTO B HEM MOTYT IPUCYTCTBOBATb JIMIIb TPU Pa3anuHbIX 3HaueHus: Comfort,
Business u Economy.

Ecnu cekyHmomep B yTwinTe psql BBIK/IIOUEH, TO BKITIOUUTE €T0.

BhIMTOMTHUTE 3aIpOChl, MOACUUTHIBAIOIIME KOIMUECTBO CTPOK, B KOTOPBIX aTpUOYT
fare _conditions npuHMMaeT OOHO U3 TPeX BO3MOXXHBIX 3HaUeHMI1. Kaxkaplii n3
3aIpOCOB BBIMIOJIHUTE TPU-UYEThIpe pa3a, MOCKOIbKY BpeMs MOXeT HEMHOTO M3Me-
HSITBCSI, M TIOACUMTAlTe cpeaHee Bpems. O6paTuTe BHMMaHMe Ha YMUCIO CTPOK, KO-
TOpbIe Bo3BpaliaeT QYHKIMS count s KaskIOoro sHaueHus atpubyta. IIpu aToM
cpelHee BpeMsl BBITIOJTHEHMS 3aIIPOCOB IJISI TPEX PAa3IMUHBIX 3HAUEHMIT aTpubyTa
fare conditions 6ygeT pasanyaTbCs HE3HAUUTEIbHO, IOCKOJIBKY B KasKIOM CITy-
yae CYB]I mpocMaTpMBaeT BCE CTPOKY TaOIUIIBI.

SELECT count( * )
FROM ticket_flights
WHERE fare_conditions = 'Comfort';

SELECT count( * )
FROM ticket_flights
WHERE fare_conditions = 'Business’;
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SELECT count( * )
FROM ticket_flights
WHERE fare_conditions = 'Economy';

Co3spaiiTe uHaeKc 1o cronbny fare conditions. KoHeuHo, B peaJibHOJ CUTYaIUK
TaKo MHJIEKC BPsI[ Jiu 1iesiecoo6pa3eH, HO HaM OH HYKeH JIJIs1 9KCIIepUMEHTOB.

ITpogenaiiTe Te ke SKCIIepUMEHTHI ¢ Tabnmuiei ticket flights. Bymer siu pasnu-
YaThCs CpeJlHee BpeMs BBIIIOJIHEHUS 3alIPOCOB IS Pa3IMUYHbIX 3HAUEeHUIT aTpubyTa
fare_conditions? [louemy 3TO MMeeT MeCTO?

B 3aBepiieHne sTOro yrpaskHeHMUsI OTMETUM, UYTO B CJIyuyae ONIMOKM IIaHMPOBILIU-
Ka IpU UCII0Ib30BaHUM MHEKCa BO3MOKHO He TOJIbKO OTCYTCTBUE MOTOKUTETbHOTO
3¢ dexTa, HO ¥ 3HAUNTEIbHBIN OTPULIATENbHBIN 3P dEKT.

[t OmMHOIT U3 TAab/MUIL CO3aiiTe MHAEKC 0 IBYM CTOIOIIAM, IIPUYEM I10 OTHOMY U3
HUX YKaKUTE YOBIBAIOIINI MTOPSIIOK 3HAUEHMIT CTO/IO1IA, a TT0 IPYTrOMY — BO3pPacTalo-
muii. 3Hauennst NULL y mepBoro crosi6iia Jo/KHbI PacIioyiaraThCs B Havasle, a' y BTO-
poro — B KoHIIe. [TocMOTpUTe MOMyYeHHbBI MHIEKC ¢ ITOMOIIbI0 KoMaHT, psql

\d uma_Ttabnuup
\di+ uma_uHpekca

O6patuTe BHMMAaHMe, UTO ITepBasi KOMaH/a BhIBeIeT He TOJIbKO MM MHIeKCa, HO TaK-
’Ke U MMeHa CTOJIGIIOB, II0 KOTOPBIM OH CO37aH, a BTOpasi KOMaHia BbIBeIEeT pasMep
MHIEKCa.

[Ton6epuTe 3ampochl, B KOTOPBIX CO3MAHHBIN MHIEKC MPEATIONOKUTENbHO TOJKEeH
MCTIONB30BATHCS], a TAK)KE 3aIIPOCHI, B KOTOPBIX OH MCIIOIb30BAThCS, TI0 BallleMy MHe-
HUIO, He OyneT. [[poBepbTe Balliy I'MIIOTE3BI, BBIIIOJIHUB 3aMIpochl. OObICHUTE TTONY-
YeHHbIe Pe3y/IbTaThl.

B ciokHBIX 6asax MaHHBIX Ie1ecO00pa3sHO MCITONb30BaHME KOMOWHALMI MHOEK-
coB. VHorma 6b6IBalOT 6oJiee Mojie3Hbl KOMOMHMPOBAHHbIE MHIEKCHI IT0 HECKOIbKUM
CTONGIIaM, YeM OTIeIbHbIe MHIEKCHI 0 eAMHUYHBIM CTONOIaM. B peaqbHbIX CUTY-
alMsIX YacTO MPUXOAUTCS IeaTh BbIOOD, T. €. HAXOOUTh KOMIIPOMMCC, MEXIY, Ha-
TIpUMep, CO3JaHMEM JIBYX MHIEKCOB IO KaKIOMY M3 IBYX CTOJOIOB TabIUIIbI IMO0
CO3JIaHMEM OJTHOT'O MHAEKCA IT0 ABYM CTOJIOIAM 3TOi TabIUIIBI, TMOO CO3TaHMEM BCeX
TpexX MHIEKCOB. BbI6Op 3aBMCUT OT TOTO, 3aIIPOChI KAKOTO BMOA GYIYT BbITOIHSATHCS
yarie Bcero. IIpeayiokuTe Kakylo-HUOYIb TabmuIly B 6a3e JaHHBIX «ABMATIepeBO3KIU»
Y CMOJENNUPYITe CUTYalMM, B KOTOPBIX BbI IIPUHSLIM ObI OJTHO M3 STUX TPEX BO3MOXK-
HbIX pellleHui1. Bocnonb3yiiTech JokyMeHTanuein Ha PostgreSQL.
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KOHmpOfleble e80npocel u 3adanus

[TpenyosxknTe Kakylo-HUOYOb TabAUIY B 6a3e NaHHBIX «ABMAIepeBO3KM» U CMOMEIN-
pyiiTe cUTyaIuio, B KOTOPOJi GO GBI 11e71ecO00pa3Ho UCIO/Mb30BaHMe MHIEKCA Ha
OCHOBE (PYHKIIMM VI CKAJIIPHOTO BBIPAKEHMSI OT ABYX WK Gojiee CTOMOIIOB.

B pasgene mokymeHTtamuu 5.3.5 «BHeIIHMEe KITIOYM» TOBOPUTCSI O TOM, UTO B HEKO-
TOPBIX CUTYaLIMSIX ObIBAET 11eJ1eCO06Pa3HO CO3IaBaTh MHIEKC 10 CTOIOIIaM BHEIIIHe-
'O K/TI0Ua CChUTAIOMIENCST TaOMUIIbI. DTO ITO3BOIUT YCKOPUTH BBITIOTHEHME OTepaluii
DELETE u UPDATE Hap r1aBHOJ (CChUIOYHOI) Tabiuiieii.

IMogymaiiTe, ecTb i Takue TabaUIbI B 6a3e JaHHbIX «ABMANEPEBO3KIM», B OTHOIIIE-
HMM KOTOPBIX ObLIO ObI 11eIeCO00pa3sHO MOCTYIIUTh TaK, KAaK TOBOPUTCS B TOKYMEH-
TaluN.

“ B TeKcTe I71aBbI ObLT ITOKa3aH IIpMMep UCIOJIb30BaHNMA YaCTUYHOT'O MHAEKCa OJIs1 Tab-

Jintbl «BpoHMpoBaHMsI». [IJ1s1 €r0 CO34aHMSI Mbl BBIMIOIHSIM KOMaHIY

CREATE INDEX bookings_book_date_part_key
ON bookings ( book_date )
WHERE total_amount > 1000000;

[TpoBemuTe SKCIIEPUMEHT C 11e/TbI0 CpaBHEHMs 3¢ deKTa OT CO3aHMsT YaCTUYHOTO MH-
nexca ¢ a(pdekTom OT co3manmst 06BIYHOTO MHEKCA IO CTONIOIY total _amount. [las
3TOTO YJAIATE YACTUUHBI MHIEKC, & 3aTeM CO3/aiiTe OObIUHBINi MHIEKC.

DROP INDEX bookings_book_date_part_key;

CREATE INDEX bookings_total_amount_key
ON bookings ( total_amount );

Tereps BBIIOIHUTE TOT K€ 3aIIpoC K Tabiuie bookings, KOTOpbIii OGbUT IIpUBEIEH
B TEKCTe IJIaBbl:

SELECT *
FROM bookings
WHERE total_amount > 1000000
ORDER BY book_date DESC;

CpaBHUTe BpeMsI BBIITOJTHEHMSI C TEM BpeMeHEeM, KOTOPOe GbIJIO MTOYUeHO MPH MC-
I10/Ib30BaHMM YaCTMYHOIO MHAeKca. OueHb BepOSITHO, YTO pas3jinums BpeMeH! Bbl-
IIOJTHEHMST 3a1poca OYAyT He3HAUMTeIbHbIMM.

CaMOCTOSITeIbHO 03HAKOMbTECH C pasfenoM gokymeHTauuu 11.8 «HacTuuHble UH-
JIeKChI» ¥ TOTPO0YIiTe CMOAEIMPOBATb CUTYAIIUIO B TIPEAMETHOM 06/1acTy «ABUarie-
PEeBO3KI», KOTHA YaCTUYHbBIN MHAEKC Aaa O0bl 60nbinii 3¢deKT, ueM OObIYHbI MH-
Jlexc.

253



I'nasa 8. HHoekcwt

254

Korma BINOTHSIOTCS 3aIIPOChI C TOMCKOM I10 1ma6imony LIKE mau peryisspHbIMU BbI-
pakenusmMu POSIX, Torga mjist TOro, 4ToObI MCITOMb30BAJICS MHAEKC, HYKHO ITpemy-
CMOTpeTh crenyrouiee. Ecay mapaMeTphl JIOKaAM3alUy CUCTEMBl OTIMYAIOTCS OT
cTa”HgapTHOM HacTpoiiku «C» (Hampumep, «ru RU.UTF-8»), Torma mpu co3maHuu
MHIeKCca Heo6XOOMMO YKa3aTh TaK Ha3bIBA€MbIii Kjiacc omepaTopoB. CyllecTBYIOT
pasyIMuHble KJIACChl OIepaTopoB, HAIMpMMep, IJIs CTONMOIA TuIa text 3To OymeT
text_pattern_ops.

CREATE INDEX tickets_pass_name
ON tickets ( passenger_name text_pattern_ops );

NHpexcol co crielaibHBIMY KJlacCaMy OIIepaTOPOB IIPUTOLHbI He [IJIs1 BCeX TUIIOB 3a-
pocoB. [To3ToMy, BO3MOKHO, TIOTpeOYeTCsI CO3AaTh eIle M MHAEKC ¢ KJIacCOM oIepa-
TOPOB 110 YMO/MYaHMi0. CaMOCTOSITe/IbHO U3YUUTE STOT BOIIPOC € TTIOMOIIBIO pasjena
nokymeHTauun 11.9 «CemeiicTBa 1 KacChl OIIEPATOPOB».



nasa 9

TpaH3akuum

[eTanbHoe NOHUMaHME MEXAHWU3MOB BbIMONHEHWS TPAH3aKLMIA NPUAET C ONbITOM. B 3Tol rnase Mbl faaum
CaMoe NepBoe NpeacTaBieHne 06 3TOM BaXKHOM U MOLLHOM UHCTPYMEHTE, KOTOPbIM 06/1aat0T BCE Cepbes-
Hble CYB/, Bkntouas PostgreSOL.

9.1. O6wasa nudopmaumus

TpaH3aKIMss — 3TO COBOKYITHOCTH OTlepaliuii Hafa 6a30it JaHHbBIX, KOTOpbIe BMecTe 06pasy-
IOT JIOTMYECKM LIeJIOCTHYIO MPOIeAYPY, ¥ MOTYT OBITh JIMOO BHITIOIHEHBI BCE BMECTe, JT1M60
He OyZeT BBITIOTHEHA HY OFHA M3 HUX. B rpocTeiimem cryyae TpaH3aKIMSI COCTOUT U3 OfI-
HOI1 orepauum.

TpaH3aKI[M SIBISIOTCS OMHUM U3 CPEICTB 06eCIieueH sl COIIaCOBaHHOCTY (HEMMPOTUBOpE-
YMBOCTH) 6asbl JAHHBIX, HAPSIY C OTPAaHMUYEHMUSIMU [[EIOCTHOCTH (constraints), HaK/Iazbi-
BaeMbIMM Ha TabauIIbl. TpaH3aKius epeBOANUT 6a3y JaHHBIX U3 OTHOTO COMIaCOBAHHOTO
COCTOSIHMSI B IPYTO€ COTIACOBAHHOE COCTOSTHHUE.

B kauecTBe mpuMepa TpaH3aKIMM B 6a3e JAHHBIX «ABUANEPEBO3KN» MOKHO MPUBECTU
nporenypy 6ponupoBauus 6unera. OHa 6ymeT BKiaouath omnepaiyu INSERT, BbITOTHS-
eMble Hap Tabmuamu «BporupoBanus» (bookings), «bunersi» (tickets) u «Ileperne-
ThI» (ticket flights). B pesynbraTe BBITOTHEHNS STOM TPAH3aKLIMM JOJIKHO 0OeCcIeum-
BaThCs CIeAyIolee COOTHOIIeHe: 3HaUeHye aTpubyTa total _amount B CTpoKe TabauIIbI
bookings mOMmKHO GBITH PABHO CyMMe 3HAUeHMi aTpubyTa amount B CTPOKAX TaGIMIIbI
ticket_flights, cBsI3aHHBIX C 9TO CTPOKOI Tabmuiibl bookings. Eciau onepariuy naH-
HOJ TpaH3aKIMy OYOYT BBITIOTHEHBI YACTUYHO, TOTHA MOXKET 0Ka3aTbCs, HAIIpUMep, UTO
obmass cymMmMa 6poHMPOBaHMS OyIeT He paBHA CyMMe CTOMMOCTEN IepesIeTOB, BKIIOUEH-
HBIX B 9T0 OpoHMpoBaHue. OUeBUAHO, YTO ITO HECOTIACOBAHHOE COCTOSIHME Oa3bl TaHHbIX.

TpaH3aKIMs MOXET MMEeTb ABa MCX0/a: NePBblii — M3MeHEeHUsT JaHHbIX, POM3BeIeHHbIE
B XOJI€ ee BBIIOJTHEHMS, YCITEITHO 3a(hMKCHMPOBAHbI B 6a3€e JaHHBIX, a BTOPOI MCXOJI, TAKOB —
TpaH3aKIMs OTMEHSIeTCSI, U OTMEHSIIOTCSI BCe M3MeHeHMsI, BbITIOJIHEHHbIE B ee paMKax. OT-
MeHa TpaH3aKUuu Ha3bIBaeTcs oTkaToM (rollback).
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I'nasa 9. Tpau3axyuu

CnoskHbie MHGOPMAIMOHHbBIE CCTEMbI, KaK IIPaBUJIO, IIPEII0IaranT OGHOBPEMEHHYIO pa-
60Ty MHOTMX MOIb30BaTese ¢ 62301 JaHHBIX, IO9TOMY coBpeMeHHbIe CYB]I mpemaraor
crienMaabHble MeXaHU3MBI [IJISI OpraHu3aly NapaiiebHOTO, T. €. OMHOBPEMEHHOT0, BbI-
TOJTHeHUS TpaH3akuuii. Peann3oBaHbl Takue MexaHU3MbI U B PostgreSQL.

Peanuzanust tpansakiuit B CYB]/] PostgreSQL ocHOoBaHa Ha MHOTOBEPCMOHHOV MOJenu
(Multiversion Concurrency Control, MVCC). dTa Mmopmesib IipefIionaraeT, UTo Kaxkabiit SQL-
omepaTop BUAUT TaK HA3bIBA€MbIVi CHUMOK HAaHHBIX (snapshot), T. e. TO COIIaCOBaHHOE
cocTostHMe (Bepcuio) 6a3bl JaHHBIX, KOTOPOE OHA MMeJIa Ha OIpeae/eHHbIiI MOMEHT Bpe-
MeHU. [Ipu 3TOM mapaiyieJibHO UCIIONHSIeMble TpaH3aKIUK, Aaxke BHOCSIIME U3MeHeHUs
B 0a3y JaHHBIX, He HAPYIIAIOT COIJIACOBAHHOCTM JAaHHBIX 9TOTO CHMMKA. Takoit pe3yabTaT
B PostgreSQL mocTuraeTcs 3a c4eT TOTO, UTO KOT/IA MapaiyieJibHble TPaH3aKIUM U3MEeHS 10T
OIHM U Te Xe CTPOKM TabJMII, TOTJa CO3MAI0TCS OTHEIbHBIE 8epCUll ITUX CTPOK, HOCTYII-
HbI€ COOTBETCTBYIOIIMM TPaH3aKLUMSIM. ITO IMO3BOJISIET YCKOPUTD PaboTy ¢ 6a307 TaHHBIX,
OIHAKO TpebyeT GOoJbIlle IVICKOBOTO MIPOCTPAHCTBA M OMIePAaTUBHOIM MamMsaTu. U erne omHO
BaskHOe ciencTBue npuMeHeHuss MVCC — omepaliuy UYTeHMS] HUKOTIA He GJOKUPYIOTCS
omepanusIMi 3aICH, a OIlepalyy 3aIMCy HUKOTIA He GJTOKMPYIOTCS OTlepaIiusIMy UTEHMS.

CoracHo Teopuu 6a3 JaHHBIX TPaH3aKLIUY JO/DKHBI 00/1aaTh CIEAYIONIVIMM CBOICTBAMMA:

1. ATomapHocTb (atomicity). DTo CBOJICTBO O3HAYAET, UTO JIMOO TPaH3aKLMs OyIeT 3a-
(dbukcupoBaHa B 6a3e JAHHBIX MTOJIHOCTHIO, T. €. OYAyT 3aMKCHUPOBAHBI PE3YIBTATHI
BBITIOJIHEHYSI BCEX ee oreparuit, oo He 6yaeT 3aduKkcupoBaHa HY OfHA OTIePaLIVs
TPaH3aKIUA.

2. CornacoBaHHOCTb (consistency). DTO CBOMCTBO MpeaNyChIBaeT, YTOOBI B pe3yabTaTe
YCITENITHOTO BbITTOJTHEHMS TPaH3aKIMy 6a3a JaHHbBIX OblIa epeBeieHa 13 OMHOTO CO-
[JIACOBAHHOTO COCTOSTHUS B IPYTO€E COTTIACOBAHHOE COCTOSTHME.

3. VizonupoBaHHOCTb (isolation). Bo BpeMs BbITIOJTHEHMS TPAH3aKIMM APYTYe TPaH3aK-
IIMY JO/DKHBI OKa3bIBATh 10 BO3MOKHOCTM MVHMMAIbHOE BJIMSTHYE Ha Hee.

4. Ionroeeunoctsb (durability). [Toce ycmerHoi hukcauyuy TpaH3aKLyy I0Ib30BaTENb
IO/DKEH GbITh YBEPEH, UTO JaHHbIe HaIe)KHO COXpaHeHbI B 6a3e JaHHBIX U BIIOC/IE[I -
CTBUM MOTYT GbITh M3BJIEUEHBI U3 HEE, HE3ABUCUMO OT MOCIEOYIOIINX BO3MOKHBIX
c60eB B paboTe CUCTEMBI.

IIJist 0603HAUEHMST BCEX ITUX UeThIpeX CBOJCTB MUCIoIb3yeTcs abopeBuatypa ACID.

HpI/I mapayiyieJ;ibHOM BbITIOTHEHUN TpaHBaKL[I/Iﬁ BO3MOXHbBI CJieayroIine CbeHOMEHbIZ

1. ITorepsinHOe o6HOBeHMe (lost update). Korma pasHble TpaH3aKIUMY OTHOBPEMEHHO
M3MEHSIIOT OJHM U Te JKe JaHHbIe, TO Iocjie hUKcaluy M3MeHeHU MOXKeT 0Ka3aThCs,
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9.1. Obwas uHpopmayus

YTO OfHA TPaH3aKIMs Iepesarnucana JaHHble, 0OHOBIeHHbIe U 3abUKCMpPOBaHHbBIE
IPYroi TpaH3akuen.

2. «I'psgsHoe» urenue (dirty read). TpaH3aKIIMs YMTAET JaHHbIE, M3MEHEHHbIE Mapa-
JIeJIbHOV TpaH3akLMel, KOTopas ellle He 3aBepliuach. Ecau sTa mapasienbHas
TpaH3aKIMs B UTOTe OyIeT OTMeHeHa, TOIa OKaskKeTCs, UTO IepBast TpaH3aKLMs MPpo-
yluTaia JaHHbIe, KOTOPbIX HET B CHCTEME.

3. HemoTopsiolnieecs uteHue (non-repeatable read). [Ipy MoBTOpHOM UTEHUM TeX Ke
CaMbIX TaHHBIX B paMKax OFHOM TpaH3aKIMM 0Ka3bIBAeTCs, UYTO Apyrasi TpaH3aKIys
ycrena u3sMeHUTD U 3aUKCHMPOBATh 3TH JaHHbIE. B pe3yibTaTe TOT JKe caMblii 3a1TpoC
BbIAAET APYTOil pe3yJibTar.

4. ®a"TomHoe uTteHue (phantom read). TpaH3aKius TIOBTOPHO BbIOMPAET MHOXECTBO
CTPOK B COOTBETCTBUM C OOHUM M TeM Ke KpuTepueM. B MHTepBasie BpeMeHU MeXK-
Iy BBITIOJIHEHMEM 3TUX BBIOOPOK Apyras TpaH3aKius HOOaBJseT HOBbIE CTPOKU U
ycIienHo pukcupyeT usMeHeHus. B pesynbTaTe Mpy BHITTOJHEHUIM TTOBTOPHOI BBbI-
GOpPKM B MTEPBOI TPaH3aKIMI MOKET ObITh ITOJIYYEHO IPYroe MHOKECTBO CTPOK.

5. AHomanus cepuanusauum (serialization anomaly). Pesynbrat ycnemHoit dukcaimm
TPYIITBI TPAH3AKI[MIA, BBITTOMHSIONIVIXCS [TapalyIe/IbHO, He COBITaJaeT C Pe3yIbTaTOM
HY O HOTO 13 BO3MOKHBIX BAPMAHTOB YIIOPSILOYEHNS STUX TPAH3aKLMIA, eciv 6bI OHU
BBITIOHSUIACH T10C/IEI0BATENbHO.

IMepeuncieHHble GeHOMEHBI, a TAKXKe CUTYaIMM, B KOTOPbIX OHM MMEIOT MEeCTO, OYIyT pac-
CMOTPEHBI TTOIPOGHO ¥ MPOMJTIOCTPUPOBAHbI ITPUMEpPaMMU.

IMosicHMM KpaTKo, B UeM COCTOMUT CMbIC/I KOHIIEMIMM cepuanmsanuun. g AByX TpaH3ak-
1Mit, ckaxkeM, A 1 B, BO3MOXKHBI TOJIbKO JIBa BapMaHTa YIOPSA0YeHUs TIpU UX MOCIeI0Ba-
TeJIbHOM BBITIOJIHEHMM : CHavasia A, 3aTeM B mnu cHauasa B, 3atem A. [IpuueM pe3yabTaThl
peanu3sanyuu IBYX BapMaHTOB MOTYT B OOIIEM CIy4yae He cOBHanaTh. Hampumep, mpu Bbl-
TTOJTHEHUY ABYX 6AHKOBCKMX OTepalliii — BHECEHMsSI HEKOTOPOI CYMMBI IeHeT Ha KaKoii-To
CYeT ¥ HauMCIeHUSI TTPOIIEHTOB 10 STOMY CUeTy — BaskeH IMOPSIIOK BBITIOTHEHUST OTlepaliiii.
Ectu mepBoii omepaiiyeil 6ygeT yBeJuveHe CyMMbl Ha CUeTe, a BTOPOii — HauucIeHue
MIPOIIEHTOB, TOTJIa UTOTOBAsI CyMMa 6yaeT 60Jblile, UeM IMPU MPOTUBOIIOI0KHOM TOPSIIKE
BBITIOJIHEHUSI 3TUX onepaiuii. Ecu onycaHHble ollepaliuy BbITIOIHSIOTCS B paMKax ABYX
Ppa3JIMYHBbIX TPAH3aKIIMIii, TO OKa3bIBAIOTCS BO3MOXHBIMU Pa3IMUHble UTOTOBbIE Pe3yJibTa-
ThI, 3aBUCSIIINE OT MOPSIJIKA X BBITTOTHEHUS.

Cepuanmsanusi IByX TPaH3aKLMIA IIPU UX NAPALie/1bHOM BBIITOTHEHMM 03HAYAET, YTO IOJIy-
YeHHbII pe3y/IbTaT 6yIeT COOTBETCTBOBATb 00HOMY 13 IBYX BO3MOKHBIX BAPMAHTOB YIIOPSI-
IOYEeHMsT TPAH3aKIIMii PY MX [T0C/Ie[0BATETbHOM BbITIOTHEHNN. [Py 9TOM HeJlb3sT CKa3aTh
TOYHO, KaKO 13 BapMaHTOB GYIeT peaan3oBaH.
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Ecu pacrpocTpaHuTh 3TH PacCyskaeHMs Ha CIy4ait, KOra Iapaiie/ibHO BbITOIHSIETCS 60-
Jlee IBYX TpaH3aKIMii, TOIJa Pe3yabTaT UX MapajieIbHOTO BHITTOJHEHUSI TaKKe MO/IKeH
OBITb TaKMM, KaKMM OH 6bUT 6bI B C/Tyyae BbIOOpA HEKOMOPO20 8ApUAHMaA YIIOPSAI0UeHNS
TpaH3aKIMii, eciiy 6bI OHM BBIMOJHSUIMCH I10C/IeI0BaTeIbHO, OfHA 3a Apyroi. KoneuHo,
yeM 6oJIbIlie TPaH3aKIMiA, TeM GosIbille BAPMAHTOB MX YIIOpsAoueHs. KoHIemnms cepua-
JIM3alMU He TIPeIIMChIBaeT BbI6Opa KaKOr0-TO OIIPeIeIEHHOT0 BapuaHTa. Peub uaeT uiib
006 OTHOM U3 HUX.

B Tom ciyuae, ecin CYB]] He cMoOskeT rapaHTUMPOBATh YCIIEIIHYI0 CEPUATN3ALUI0 TPYIIIIbI
rapasuielbHbIX TPaH3aKLMI, TOTLa HEKOTOPbIe M3 HUX MOTYT ObITh 3aBePIleHbI C OIIMOKOIA.
OTU TpaH3aKUMUY IPUAETCS BBIIOIHUTD IOBTOPHO.

I[I[F[ KOHKpeTU3aluMN CTEII€eHM HE3aBUCUMMOCTU I1apa/lIeJIbHbIX TpaH3aKLU/II71 BBOAMTCSA ITO-
HATHME YPOBHSA U30j11uuu mpaHsaKuulI. Kaxxnpii YPOBEHDb XapaKTePpMU3yeTCd MMepeuyHeM TeX
('bEHOMEHOB, KOTOpbI€ Ha IAHHOM YPOBHE He JOITyCKarTCs.

Bcero B crangapte SQL mpeaycMOTpPeHO YeThIpe YpOBHS. Kaskablit 60j1ee BbICOKUI YPOBEHD
BKJTIOUAET B ce0sT BCe BO3MOXKHOCTM MTPeIbIIYIIETO.

1. Read Uncommitted. 3To camMblif HU3KUIT ypoBeHb M30MsAuK. COTIaCHO CTaHAAPTY
SQL Ha 3TOM YpOBHE JOITyCKAeTCs YTeHME «I'PSI3HbIX» (He3aUKCUPOBAHHbIX) TaH-
HbIX. OmHako B PostgreSQL TpeGoBaHMs, MIpeabsIBIsieMble K STOMY YPOBHIO, O60Jee
CTporue, YeM B CTaHAAPTE: YTeHMeE «IPSI3HBIX» JaHHBIX Ha 3TOM YPOBHE He TOITyCKa-
eTcs.

2. Read Committed. He momyckaeTcst yTeHMe «IPSA3HBIX» (He3a(pUKCUPOBAHHbBIX) AaH-
HbIX. Takum o6pasom, B PostgreSQL ypoBeHb Read Uncommitted coBnagaeT ¢ ypos-
HeMm Read Committed. TpaH3aKIust MOKET BUIETh TOJIbKO Te He3a(hMUKCUPOBaHHbIE
M3MeHeHMs] JaHHbBIX, KOTOpbIe POM3BeeHbI B X0/l BBITTOJIHEHMS ee CaMOii.

3. Repeatable Read. He momyckaeTcs uTeHMe «TPSI3HbIX» (He3a(pUKCMPOBAHHBIX) JaH-
HbBIX U HemoBToOpsIolleecs: uTeHre. B PostgreSQL Ha 3TOM ypoOBHe He [OITyCKaeTCs
TaKke haHTOMHOE uTeHMe. TakuM 06pa3om, peaan3alysi STOro ypoOBHS SIBJsIeTCs 60-
Jiee CTPOroii, ueM TOro Tpebyet ctaHmapt SQL. ITO He MPOTUBOPEUMUT CTAHIAPTY.

4. Serializable. He gomyckaeTcst HM onyH 13 (peHOMEHOB, IIePeuCIEHHBIX BbIIIE, B TOM
ymcie ¥ aHOMAaJIuy Cepuaan3arnmn.

KoHKpeTHbIN ypoBeHb M30/siLuy obecreurBaetT cama CYB]I ¢ MOMOIIbIO CBOUX BHYTPeH-
HUX MexaHU3MoOB. Ero mocTaToyHO ykasaTh B KOMaHZe Npu cTapre TpaHdakuuu. OgHa-
KO MPOrpaMMMCT MOXXET JOMOTHUTENBbHO UCIO/Ib30BaTh HEKOTOPBIE OMEPaTOPbl U IMpue-
MBI ITIPOTPAMMMUPOBAHMS, HAIIPUMED, YCTAaHABIMBATD OJIOKMPOBKM HAa YPOBHE OTIETbHbIX
CTPOK MJIU BCe¥ Tabmuiibl. ITO 6y[eT IMTOKa3aHO B KOHIIE IVIaBhl.
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9.2. VposeHs uszonayuu Read Uncommitted

Mo ymomuaumio PostgreSQL ucmonb3yeT ypoBeHb usonsuyyu Read Committed.

SHOW default_transaction_isolation;

default_transaction_isolation

read committed
(1 cTpoka)

9.2. YposeHb usonsaumumn Read Uncommitted

IaBaiiTe HAUHEM paccMOTpeHMe ¢ ypoBHS m3onsainuy Read Uncommitted. [TpoBepum, Bu-
AT JIM TPAH3aKIIMS T€ U3MEHEHMSI TaHHbIX, KOTOPbIe ObLIM ITPOV3BEIeHbI B APYTOii TpaH-
3aKI[MM, HO elle He ObLIM 3aUKCUPOBAHBI, T. €. «TPSI3HbIe» JaHHbIE.

I mpoBeieHMsT SKCIIepMMEHTOB BOCIIONb3yeMcsl Tabnuieit «CamoneTsl» (aircrafts).
Ho MOXHO €O31aTh KOIIMIO 3TON TaGaUIbI, YTOOBI IPU YOAJEHUM CTPOK U3 Hee He yaams-
JIUCH CTPOKM U3 Tabmuibl «MecTa» (Seats), CBSI3aHHbIE IT0 BHEIITHEMY KITIOUY CO CTPOKaMMU
n3 Tabnmuupl aircrafts.

CREATE TABLE aircrafts_tmp
AS SELECT * FROM aircrafts;

SELECT 9

JJ1s1 opraum3aiyy BITOIHE S TIapa/lIeJIbHbIX TPAH3aKIMIA C MCITOJb30BaHMEM YTUIMTHI
psql 6yaem 3amyckaTh ee Ha IBYX TepMUHA/IaX.

Urax, 1y nsyuenns ypoBHs usonsuuu Read Uncommitted mponenaem cienyorime skcme-
PUMEHTBHI.

Ha IIepBOM Te€pMMHaJIe BbIIIOJIHMM CJIeOYIOIe KOMaHIbI:
BEGIN;

BEGIN

SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

SET
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SHOW transaction_isolation;

transaction_isolation

read uncommitted
(1 cTpoka)

UPDATE aircrafts_tmp
SET range = range + 100

WHERE aircraft_code = 'SU9';
UPDATE 1
SELECT *

FROM aircrafts_tmp

WHERE aircraft_code = 'SU9';

aircraft _code | model | range
_______________ s H

Suo | Sukhoi SuperJet-100 | 3100

(1 cTpoka)

HauHeMm TpaH3aKIIM1IO Ha BTOPOM TepMuHaJie (BCe, YTO IPOVCXOIMUT Ha BTOPOM TepMMHaIe,
IOKa3aHO Ha cepoM ¢oHe):

BEGIN;
BEGIN
SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

SET

SELECT *
FROM aircrafts_tmp
WHERE aircraft_code = 'SU9';

aircraft_code | model | range

_______________ s
SuU9 | Sukhoi SuperJet-100 | 3000
(1 cTpoka)

Takum o6pasoM, BTopasi TpaH3aKIUs He BUIUT U3MEHEHMe 3HAUeHUsI aTpubyTa range,
MIpOU3BEeIeHHOE B [TepBOii — He3aMKCUPOBAHHO — TPaH3aKIMNU. DTO OOBSICHIETCS TEM,
uyTo B PostgreSQL peanmsanus ypoBHs usonsiuu Read Uncommitted 6oee ctporast, yem
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9.3. Vposens usonayuu Read Committed

Toro TpebyeT craHmapT s3bika SQL. MaKkTMUECKM STOT YPOBEHb TOKAECTBEHEH YPOBHIO
mnsonsuuy Read Committed. ITosToMmy 6ymemM CUMTATh SKCIIEPUMEHT, ITPOBEIEHHbINA MIJIs
ypoBHs usonsiuyu Read Uncommitted, BbITToIHEHHBIM U 117151 ypoBHSI Read Committed.

IaBaiiTe He OymeM (UKCHPOBATD ITPOM3BEIEHHOE M3MeHEeHMEe B 6a3e JaHHBIX, a BOCIIO/b-
3yemcst kKomaHaoi ROLLBACK a7t oTMeHbI TpaH3aKIUM, T. €. 115 ee OTKaTa.

Ha nnepsom TepmuHaie:

ROLLBACK ;

ROLLBACK

Ha BTOPOM TE€EpMMHaJIE CAe/IaeM TakK JKe:
ROLLBACK;

ROLLBACK

9.3. YposeHb usonsaunu Read Committed

Temepb ob6paTumMcs K ypoBHIO nsosnsiuu Read Committed. FiMeHHO 3TOT YpOBEHb yCTa-
HOBJieH B PostgreSQL 1o ymosmuaHuio. Mbl yke moKasaian, 4YTO Ha 3TOM YPOBHE U3OISLIUA
He IOMyCKaeTcsl uTeHMe He3a(pMKCMPOBAaHHBIX JaHHBIX. A ceifuac MOKaskeM, YTO Ha STOM
YPOBHE U3OJISIIIMM TaKKe rapaHTUPYETCsI OTCYTCTBME MOTEPSHHbIX OOHOBJIEHUI, HO BO3-
MOSKHO HeIOBTOPSIOIeecs YTeHne JaHHbIX.

Omnsatb 6ymeM paboTaTh Ha IBYX TepMMHajaX. B repBoii TpaH3aKLUMM YBEINYMM 3HAUEHYE
atpubyTa range ais camoneta Sukhoi SuperJet-100 Ha 100 KM, a BO BTOpO#t TpaH3aKIUU —
Ha 200 kM. ITpoBepyuM, Kakoe U3 3TUX ABYX M3MeHeHuit 6yaeT 3amicaHo B 6a3y JaHHBIX.

Ha nepBom TepMyHaJie BBIIIOJHUM C/IeLyIOLIe KOMaHbl:
BEGIN ISOLATION LEVEL READ COMMITTED;

BEGIN

SHOW transaction_isolation;

transaction_isolation

read committed
(1 cTpoka)

261



I'nasa 9. Tpau3axyuu

UPDATE aircrafts_tmp
SET range = range + 100
WHERE aircraft_code 'SU9’;

UPDATE 1

SELECT *
FROM aircrafts_tmp
WHERE aircraft_code = 'SU9';

aircraft_code | model | range
_______________ S
Sus | Sukhoi SuperJet-100 | 3100
(1 cTpoka)

MbI BUAMM, UTO B MIEPBOJ TPaH3aKIMM 3HAUEHMe aTpubyTa range GbUIO YCIIEIIHO U3Me-
HEHO, XOTsI IIoKa 1 He 3adukcupoBaHo. Ho TpaH3aKIMs BUAUT M3MeHEHMSsI, BbITTOJTHEHHbBIE
B Hell caMoii.

O6paTtuTe BHMMaHMe, YTO BMecTO ucronb3oBanust KomaHabl SET TRANSACTION mbI rpo-
CTO BKJIIOUWJIM YKa3aHMe YPOBHS U30SILINM HeMOCpenCcTBeHHO B koMaHly BEGIN. 3tu nBa
MoxoAa paBHOCWIbHBI. KOHEUHO, KOrfia peub UaeT 06 MCIOMb30BaHUM YPOBHS U30JISILIVIN
Read Committed, mpMHMMaeMOro Mo yMOJYaHMIO, MOKHO BOOOIIE OTPaHUUMUTHCS TOJbKO
KoMmaHzoii BEGIN 6e3 mOMOIHUTEIbHBIX K/IIOUEBbIX CIOB.

Ha BTOpOM TepMMHAaJIe TaK U caejiaeM. Bo BTOpoii TpaH3aKLMM HOIbITA€MCSI OOHOBUTD 3Ty
Ke CTPOKy Tabmuubl airctafts_tmp, HO 1y TOro, YTOOBI BIIOCIENCTBUM Pa300paThCs,
KaKkoe M3 M3MeHeHUt MPOIUIO YCIeUTHO U 6bUI0 3apUKCUPOBAHO, 4OOGABUM K 3HAUEHUIO
atpubyta range He 100, a 200.

BEGIN;
BEGIN

UPDATE aircrafts_tmp
SET range = range + 200
WHERE aircraft_code = 'SU9';

U BoT mblI BUAUM, 4TO KoMaHaa UPDATE Bo BTOpO#1 TpaH3aKLMM HE 3aBepIINIach, a rmepe-
1712 B COCTOSIHME OKUAAHUS. DTO OXXUIAHUE IPOOJIUTCS 0 TEX MOP, ITOKA He 3aBepPIIUTCS
repBasi TpaH3akuus. lejo B ToM, uTo Komanaa UPDATE B mepBoii TpaH3aKLMUM 3a6/I0KM-
poBajia CTPOKy B Tabnuie airctafts_tmp, u s3Ta 6;0KMpPOBKA OYIAET CHATA TOJIBKO MPU
3aBepIleHuy TpaH3aKIMM 160 ¢ ¢puKcalueit M3sMeHeHMIi ¢ MOMOIIbIo kKomaHasl COMMIT,
b0 ¢ OTMEeHOJ u3MeHeHMi1 o komaH e ROLLBACK.
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IaBajiTe 3aBepIIMM II€PBYIO TPAH3aKIIMIO C GUKCALIMEN U3MEHEHMIA:

COMMIT;

COMMIT

[lepeiins Ha BTOpOI1 TepMUHA, Mbl YBUIAUM, 4TO KoMaHga UPDATE 3aBepuimiacs:
UPDATE 1

Termepb Ha BTOPOM TepMMHaJIe, He 3aBepIiasi TpaH3aKINIo, TOCMOTPYUM, UYTO CTaJIO C Hallesi
CTPOKOIJ1 B Tabnuie aircrafts_ tmp:

SELECT *
FROM aircrafts_tmp
WHERE aircraft_code = 'SU9';

aircraft_code | model | range
_______________ s

SuU9 | Sukhoi SuperJet-100 | 3300
(1 cTpoka)

Kak BuaHO, 66111 IpousBeaeHbl o6a nsmeHennsi. Komanma UPDATE Bo BTOpOIt TpaH3aKk-
LMY, TIOJTYYMB BO3MOKHOCTb 3a6/I0OKMPOBATh CTPOKY ITOC/IE 3aBePIIeHNSsT IIePBOiT TpaH3aK-
LMY VI CHSITUSI €10 GJIOKMPOBKM C 3TOV CTPOKU, nepeuumsiéaen CTpOKy TabIMUIIbI U TIOTOMY
OOHOBJISIET CTPOKY, YK€ OOHOBJIEHHYIO B TOJIBKO UTO 3aMKCUPOBAHHOI TpaH3akiuy. Ta-
KUM 06pa3oM, sddeKTa moTepssHHbIX OOHOBJIEHNIT HE BO3HUKAET.

3aBepiIMM TpaH3aKLUMI0 Ha BTOPOM TepMIMHasie, HO BMecTo koMmaHAbl COMMIT Bocronb3y-
eMCS 3KBMBAJIEHTHOI KoMaHa0# END, koTopas sBisieTcs pacuiupeHmeM PostgreSQL:

END;
COMMIT

Eciu BBl CaMOCTOSITEIbHO ITPOBEIETE TOJBKO UTO BBIIIOJTHEHHBIN SKCIIEPUMEHT, BbIGpaB
ypoBeHb usonsiuy Read Uncommitted, To yBuauTe, 4TO ¥ Ha 5TOM — CAaMOM HM3KOM —
yYpOBHe u3onsauum 3¢ deKTa IoTepSIHHbIX 0OHOBIEHN T TaK)Ke He BO3HMKAET.

s wimoctpauyu 3¢ deKTa HeMoOBTOPSIOIETOCS YTEHVSI JaHHBIX IPOBEIEM COBCEM IIPO-
CTO¥1 SKCIIEpPUMMEHT TaKyKe Ha IBYyX TepMuHaiax. Ha mepBoM TepMuHae:

BEGIN;

BEGIN
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SELECT * FROM aircrafts_tmp;

aircraft_code | model | range

_______________ g S
773 | Boeing 777-300 | 11100
763 | Boeing 767-300 | 7900
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
733 | Boeing 737-300 | 4200
CN1 | Cessna 208 Caravan | 1200
CR2 | Bombardier CRJ-200 | 2700
SuU9 | Sukhoi SuperJet-100 | 3300

(9 cTpok)

Ha BTOpOM TepMmuHase:

BEGIN;

BEGIN

DELETE FROM aircrafts_tmp

WHERE model ~ '“Boe';

DELETE 3

SELECT * FROM aircrafts_tmp;
aircraft_code | model | range
_______________ s
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
CN1 | Cessna 208 Caravan | 1200
CR2 | Bombardier CRJ-200 | 2700
SuU9 | Sukhoi SuperJet-100 | 3300
(6 cTpok)

Cpasy 3aBepInnM BTOPYIO TPaH3aKIMIO:
END;

COMMIT
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IMoBTOPMM BBIGOPKY B ITEPBO TPaH3aKIINUM:

SELECT * FROM aircrafts_tmp;

aircraft_code | model | range

_______________ s g
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
CN1 | Cessna 208 Caravan | 1200
CR2 | Bombardier CRJ-200 | 2700
SuU9 | Sukhoi SuperlJet-100 | 3300
(6 cTpok)

Bumum, 4TO Temeph MOMyUEH APYroil pes3yabTaT, T. K. BTOpas TPaH3aKIMs 3aBepUInIach
B MOMEHT BpEMEHM MEKAY ABYMS 3arpocamu. Takum 06pa3om, HaIuIo 3 ¢heKT HEIOBTO-
PAIOIIETroCs YTeHMS JaHHbIX, KOTOPbIi SB/ISETCS JOMYCTUMBIM Ha YpOBHe usonsimu Read
Committed.

3aBepuIMM U [IePBYIO TPAaH3aKLUIO:
END;

COMMIT

9.4. YposeHb usonsaumnu Repeatable Read

Tpetuii ypoBeHb usonsiuy — Repeatable Read. Camo ero Ha3BaHMe TOBOPUT O TOM, UTO
OH He JIonycKaeT (GeHOMEH HEIMOBTOPSIONIEroCs UTeHMS JaHHbIX. A B PostgreSQL Ha aTOM
YpOBHE He JOMYCKAeTCs U uTeHyre GaHTOMHBIX CTPOK.

[TpuiokeHMs!, UCIIOIb3YIOUIME STOT YPOBEHb U3OJISIIIUY, AO/KHBI OBITh TOTOBBI K TOMY, UTO
MIPUAETCS BBIIIOTHSITh TPAH3aKIMM IOBTOPHO. DTO OOBSICHSIETCS TeM, UTO TPaH3aKIIMS, VIC-
[10JIb3YIOLIAs STOT YPOBEHb U30ISALNYA, CO3LaeT CHUMOK JAaHHbBIX He 1epe[, BbIIIOJTHEHVEeM
KaKI0ro 3apoca, a TOJIbKO OOGHOKPATHO, Ilepel BhITIOJTHEHMEM Nep80zo 3anpoca TpaH3aK-
uyu. ITosToMy TpaH3aKUUM C STUM YPOBHEM U30JSLIMM HE MOTYT U3MEHSITb CTPOKM, KO-
TOpbIe ObUIM M3MEHEHBI IPYTMMU 3aBEePIIMBIIVMUCS TPAH3aKIMSIMU YK ITOCIe CO3TaHMs
cHuMKa. BatencrBue sToro PostgreSQL He 1Mo3BoaUT 3aMKCUPOBATh TpaH3aKIMIO, KOTO-
pasi TIOTBITAETCSI USMEHUTD YK€ U3MEHEHHYIO CTPOKY.
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BaskHO ITOMHUTb, UYTO ITOBTOPHBIN 3aITyCK MOXKET ITOTPEO0BATHCS TOJNBKO IJIS1 TPAH3aKIINiA,
KOTOpble BHOCSIT M3MeHeHMs B JaHHble. [IJis TpaH3aKIMii, KOTOpble TOJbKO YUTAIOT JaH-
Hble, [IOBTOPHBIN 3aITyCK HUKOTIA He TpebyeTcs.

Ha nnepsom Tepmunaie:
BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;

BEGIN

CHayvasia ITOCMOTPUM COIEP>KMMOe TaOIUIIbI:

SELECT * FROM aircrafts_tmp;

O6paTI/ITe BHMMAHIE, UTO ITOC/IE YK€ ITPOBEAECHHBIX SKCIIEDMMEHTOB B T36J'[I/I]_[e OCTaJIOCh
MeHbIlIe CTPOK, YeM ObLJIO BHAYAJIe.

aircraft_code | model | range
_______________ S S
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
Sus | Sukhoi SuperJet-100 | 3300
CN1 | Cessna 208 Caravan | 2100
CR2 | Bombardier CRJ-200 | 1900
(6 cTpok)

Ha BTOpOM TepMuHasie mpoBeaeM psif M3MeHeHMiA:
BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
BEGIN

Ilob6aBUM OIHY CTPOKY M OIHY CTPOKY OOHOBVIM:

INSERT INTO aircrafts_tmp
VALUES ( 'IL9', 'Ilyushin IL96', 9800 );

INSERT 0 1

UPDATE aircrafts_tmp
SET range = range + 100
WHERE aircraft_code = '320';

UPDATE 1
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END;
COMMIT

TMepexoayM Ha TEPBbI TepMIHAI.

SELECT *
FROM aircrafts_tmp;

Ha nepBoM TepMuHajie HUYETO He M3MEHMUIIOCh: (GaHTOMHbBIE CTPOKY He BUIHBI, M TAKKe
He BUIHBI MI3MEHEHMSI B Y3Ke CYIIeCTBYIOMIMX CTPOKAaX. DTO OOBSICHSIETCS] TEM, UYTO CHUMOK
JIaHHBIX BHITIOMHSIETCS] HA MOMEHT Hauasia BBITTOJTHEHMSI TIEPBOTO 3a1Ipoca TPaH3aKIMA.

aircraft_code | model | range

_______________ g S
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
SuoS | Sukhoi SuperJet-100 | 3300
CN1 | Cessna 208 Caravan | 2100
CR2 | Bombardier CRJ-200 | 1900
(6 cTpok)

3aBeplInuM IepPBYIO TPaH3aKIUUIO TOXe:
END;
COMMIT

A Terepb ITOCMOTPUM, YTO M3MEHMIOCH B TAGINIIE:

SELECT *
FROM aircrafts_tmp;

aircraft_code

| |

+ +

| Airbus A321-200 |
319 | Airbus A319-100 | 6700

| |

| |

| |

| |

| |

SuU9 Sukhoi Superlet-100 3300
CN1 Cessna 208 Caravan 2100
CR2 Bombardier CRJ-200 1900
IL9 Ilyushin IL96 9800
320 Airbus A320-200 5800
(7 cTpok)

267



I'nasa 9. Tpau3axyuu

Kak Buaum, omHa cTpoKa AobaBiieHa, a 3HaueHMe aTpubyTa range y camosneta Airbus
A320-200 crano Ha 100 6onbiie, yeM 6b110. HO 10 Tex mop, MOKa Mbl Ha TTePBOM TEPMU-
HaJie HaXOOWJINCh B MpoIiecce BBITIOTHEHMS IepBOi TpaH3aKIUM, BCe 3TU U3MEeHEeHUS He
ObLIM €ii MOCTYITHBI, ITOCKOJIbKY MepBast TpaH3aKIMs VCIIOIb30Balia CHMUMOK, CIOeTaHHbI
JI0 BHECEHMSI MUSMEHEeHU U uX GUKcaluy BTOPOi TpaH3aKIueii.

Tereps 1oKakeM OLIMOKM CepUaIM3aLn.

HauHeMm TpaH3aKkUKIO Ha [IEPBOM TepMUHAJIE:

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
BEGIN

UPDATE aircrafts_tmp
SET range = range + 100
WHERE aircraft_code = '320';

UPDATE 1

Ha BTOpOM TepMuHasIe TOIbITaeMCSI OOHOBUTD TY K€ CTPOKY:
BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
BEGIN

UPDATE aircrafts_tmp
SET range = range + 200
WHERE aircraft_code = '320';

Komanzga UPDATE Ha BTOPpOM TepMMHaJe OXXUIAeT 3aBeplleHys epBOil TpaH3aKUIUN.
[lepeiifs Ha MEPBBIV TEPMMUHAJ, 3aBEPIIUM ITEPBYIO TPAH3aKILNIO:

END;

COMMIT

IMepeitast Ha BTOPO TepMUHAJ, YBUAMM COOOIIEHMEe 06 OIIMOKe:
OWMBKA: He ypanocb cepvann3oBaTb AOCTYN WM3-3a MNapaneNbHOCO WU3MEHEHUN

ITockonbky 06HOBJIEHME, IPOM3BeeHHOe B [TIepBOi TpaH3aKIIUM, He 6b1I0 3adMKCUPOBAHO
Ha MOMEHT Hava/ia BhIMIOJIHEHMS MTePBOTO (M, B JAHHOM YaCTHOM C/Iy4yae, eIMHCTBEHHOT0)
3arpoca BO BTOPOi TpaH3aKIMM, TO BOSHMKAET 3Ta OMMOKa. DTO OObSICHSIETCS BOT YEM.
ITpu BBIMTOTHEHUM OOHOBJIEHUST CTPOKM KoMaHaa UPDATE Bo BTOpPOJi TpaH3aKLIMM BUINT,
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YTO CTPOKA Y3Ke u3MeHeHa. Ha ypoBHe usonsinyu Repeatable Read cHMMOK TaHHBIX CO3/a-
eTCs Ha MOMEHT HaydaJla BBIIIOJTHEHUS IIepBOro 3ampoca TpaH3akUUKM U B TeuyeHue TpaH-
3aKU MM Y)Ke He MeHSeTCs, T. €. HOBasl BepCus CTPOKM He CUUTBIBAETCS, KaK 3TO [eaaoch
Ha ypoBHe Read Committed. Ho ecjiit BBITTOTHUTL OGHOBJIEHME BO BTOPOi1 TpaH3aKIuy 6e3
MTOBTOPHOTO CUMTHIBAHMS CTPOKM U3 TaGIUIIBI, TOTHA OYAET MMETb MECTO MOTEPSIHHOE 00-
HOBJIEHNE, UTO HeJOMYCTUMO. B pe3ynbraTe reHepupyeTcs OmMoKa, ¥ BTOpasi TpaH3aKIMs
oTKaTbeiBaeTcs. Mbl BBoguM KomaHay END Ha BTopom TepmuHaie, HO PostgreSQL Bbimosn-
HseT He ¢ukcarmio (COMMIT), a oTKart:

END;
ROLLBACK

Eciiu BBIMOMHUM 3aI1pOC, TO YBUAMM, YTO OBLJIO TIPOBEIEHO TOMBKO M3MEHEeH)e B IepBoit
TpaH3aKIUN:

SELECT *
FROM aircrafts_tmp
WHERE aircraft_code = '320';

aircraft_code | model | range
_______________ S
320 | Airbus A320-200 | 5900
(1 cTpoka)

9.5. YpoBeHb usonsaumum Serializable

CaMblii BBICIINMIT YPOBEHb MU3OJSIMM TpaH3akuuii — Serializable. TpaH3akLyy MOTYT pa-
60TaTh Mapa/UIeJIbHO TOYHO TaK K€, KaK eciy 6bl OHM BBIMIOTHSIUCH MOCAEI0BATENIbHO
onmHa 3a apyroitl. OgHaKo, KaK M MPU MCIIONMb30BaHuM ypoBHSI Repeatable Read, mpuiio-
sKeHMe JO/DKHO GbITh TOTOBO K TOMY, UTO MPUIETCS Mepe3amnyckaTb TPaH3aKIMIo, KOTO-
past 6bL1a ITpepBaHa CMCTEMOI 13-3a O0OHAPYKeHMSI 3aBMCUMOCTE UTeHMsI/3aIIMCH MEKIY
TpaH3akiusMu. [pyIa TpaH3aKiuii MOKeT ObITh MapasieJIbHO BBIITOJIHEHA M YCIIEIIHO
3auKcupoBaHa B TOM CIy4ae, KOrma Pe3ylbTaT X MapauieJIbHOTO BBITTOJHEHUS ObIT ObI
9KBUBAJIEHTEH Pe3y/IbTaTy BIITOHEHMS STUX TPaH3aKIIMii IIpU BbI6OPE 00H020 U3 803MON(-
HbIX 6pPUAHMO8 X YTIOPSAIOUeHMsI, e/ 6bI OHYM BBITTOTHSIIMCH ITOCIeI0BATENIbHO, OHA 3a

IPYTOVA.

[1s1 MpoBeeHMsI SKCIIepMMEHTA CO3TaaMM CIIelMaabHyI0 TabnIly, B KOTOPOIi 6yIeT Bcero
IIBa CTOJIOIA: OMWH — YMCIOBOIA, a BTOPOit — TeKCTOBBI. HazoBem 3Ty Tabmumiry modes.
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CREATE TABLE modes (
num integer,
mode text

);

CREATE TABLE

IOo6aBMM B TaOIUITY ABE CTPOKIN.

INSERT INTO modes VALUES ( 1, 'LOW' ), ( 2, 'HIGH' );
INSERT 0 2

WTak, comepskuMoe TabIuIbl MMeeT BU:

SELECT * FROM modes;

2 | HIGH
(2 cTpokn)

Ha IIepBOM T€pMMHaJIe HAUHEM TPAaH3aKIMIO U 0OHOBUM OOHY CTPOKY U3 TeX NBYX CTPOK,
KOTOpbIE ObLIM TTIOKA3aHbI B IIpeabIayiieM 3arpoce.

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
BEGIN

B KomaHae OOHOBJIEHUSI CTPOKM OymeM Mcronb3oBaTh npemnoxkenue RETURNING. ITo-
CKOJIbKY 3HAUEeHMe IT0JIS NUM He U3MEeHSIeTCsI, TO OyIeT BUIHO, KaKasi CTpoKa Obljia 0GHOB-
JieHa. ITO 0COOGEHHO MPUTOAMUTCS BO BTOPOJ TpaH3aKLINMN.

UPDATE modes
SET mode = 'HIGH'
WHERE mode = 'LOW'
RETURNING *;

1 | HIGH
(1 cTpoka)

UPDATE 1

Ha BTOPOM TepMMHaJIe TOXXE HAYHEM TPAaH3aKINI0 U OOHOBUM OPYIYIO CTPOKY U3 T€X IBYX
CTPOK, KOTOpbIE ObLIM TTOKA3aHbI BhIIIIE.
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BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;

BEGIN

UPDATE modes
SET mode = 'LOW'
WHERE mode = 'HIGH'
RETURNING *;

2 | LOW
(1 cTpoka)

UPDATE 1

VismeHeHMe, MPOM3BEIEeHHOE B MEPBOII TpaH3aKIMM, BTOpas TPaH3aKIMs He BUIUT, MO-
CKOJIBKY Ha YpOBHe n3ojsiiuu Serializable kaxkmas TpaH3akLyst paboTaeT ¢ TeM CHUMKOM
6a3bl JAaHHBIX, KOTOPbIi GBI CIeTaH HEITOCPEACTBEHHO Iepef BhIIIOTHEHNEM €€ MePBO-
ro ornepatopa. [103ToMy 0OGHOBJISIETCSI TOJIBKO OffHA CTPOKA, Ta, B KOTOPOJi 3HAUEHME TT0JIST

mode 6bu10 paBHO HIGH M3HavyaabHO.

O6parute BHMMaHMe, 4T0 06e KoMaHAabl UPDATE ObUIM BBITIOHEHBI, HM OJHA U3 HUX HE

OKUIAeT 3aBepllieHus APYToi TpaH3aKIUN.

ITocMoOTpuUM, UTO NOTYYMIIOCH B TI€PBOI TPaH3aKIUN:

SELECT * FROM modes;

1 | HIGH
(2 cTpokn)

A BO BTOPOJI TpaH3aKIUN:

SELECT * FROM modes;

2 | LOwW
(2 cTpokn)
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3akaHuMBaeM 3KcriepuMeHT. CHavyaIa 3aBepIiM TPaH3aKLIMIO Ha TepBOM TepMMUHAIE:
COMMIT;

COMMIT

A TTIOTOM Ha BTOPOM TepMUHAJIe:

COMMIT;

OWMBEKA: He ypanocb CepuanM3OBaTb AOCTYMN M3-3a 3aBMCUMOCTEN 4YTEHWUS/3anucu
Mexay TpaH3aKuuamm

MOJPOBHOCTWN: Reason code: Canceled on identification as a pivot, during
commit attempt.

MOACKA3KA: TpaH3aKuMs MOXET 3aBEPWMTbCS YCMEWHO MNpU CAeayiowen MNonbiTKe.

Kakoe ke nsmeHeHue 6ymer 3apukcrupoBaHo? To, KOTOpOe caenaja TpaH3aKIysl, TIepBoii
BBITTOTHMBIIIAST (QUKCALINIO M3MEHEHUIA.

SELECT * FROM modes;

2 | HIGH
1 | HIGH
(2 cTpokn)

Takum 06pa3om, nmapayuiesibHOe BBITIOJTHEHME OBYX TPaH3aKIMii cepuajn3oBaTh He yaa-
siock. [Touemy? Ecim 06paTUTHCS K OINpeneeHNI0 KOHLEIIMM CepUaiu3alyum, TO Hy>KHO
paccykmaTh Tak. Ecii 6b1 Oblia 3adMKCHMpOBaHa ¥ BTOpas TpaH3aKLys, TOTAa B Tabnuile
modes comepskaanch 66 TaKMe CTPOKU:

Ho sTor pe3yinbTaT HE COOTBETCTBYET PE3YJ/IbTATY BbITIOJTHEHWMS TpaHBaKL[I/Iﬁ HU npu 00HOM
M3 IBYX BO3MOXHbBIX BAPMAHTOB MX YIIOPSAA0OYEHMA, eCIIN 6bI OHM BBITIOJTHSIIVCH nmociaeno-
BaTeJIbHO. C.T[e,Z[OBaTe.TIbHO, C TOYKM 3peHMs KOHUEIINN Cepuaan3ailnm 3T TpaH3aKIun
HEBO3MOJKHO Cepmnaim30BaTh.

[Tokaskem 9TO, BBIIIOJIHMB TPAaH3aKIMU I10C/IeA0BATEe/JIbHO.
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[IpegBapuTeTbHO HEOOXOOMMO IT€peco3qaTh TabaUIly modes MM C TOMOIIbI0 KOMAH/IbI
UPDATE BepHYTb €€ MI3MEHEHHBIM CTPOKAM MCXOIHOE cocTOsTHME. Terepb 06e TpaH3aKLIUM
MOYKHO BBITIOJIHATh Ha OLHOM TepMuHaJsie. [lepBbiit BapuaHT UX YIIOPSAL0YE€HUS TaKO:

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
BEGIN

UPDATE modes
SET mode = 'HIGH'
WHERE mode = 'LOW'
RETURNING *;

1 | HIGH
(1 cTpoka)

UPDATE 1

END;

COMMIT

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
BEGIN

UPDATE modes
SET mode = 'LOW'
WHERE mode = 'HIGH'
RETURNING *;

1 | LOW
(2 cTpokn)

UPDATE 2
END;

COMMIT
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ITIpoBepumM, YTO MOTYIMIIOCH:
SELECT * FROM modes;

num | mode

2 | LOW
1 | LOW
(2 cTpokn)

Bo BTOpOM BapuaHTe yIopsiqoueHns IoMeHsIeM TpaH3akiuyuyu Mmectramu. KoHeuno, mpenBa-
PUTEIBHO HYKHO MTPUBECTM TAOIUILY B MCXOTHOE COCTOSTHME.

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
BEGIN

UPDATE modes
SET mode = 'LOW'
WHERE mode = 'HIGH'
RETURNING *;

num | mode
_____ Fmom

2 | LOW
(1 cTpoka)

UPDATE 1

END;

COMMIT

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
BEGIN

UPDATE modes
SET mode = 'HIGH'
WHERE mode = 'LOW'
RETURNING *;
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2 | HIGH
(2 cTpokn)

UPDATE 2

END;

COMMIT

SELECT * FROM modes;

Ter[epb pe3ynbTaT OTIIMYaeTCsda OT TOro, KOTOprﬁ OB MOJIy4YeH IIpU peain3aln IepBoro
BapMaHTa YIIOPpAOOYECHMS TpaHSaKHI/Iﬁ.

2 | HIGH
(2 cTpokn)

M3meHeHMe TTOpSIKA BBITIOJHEHMS TPaH3aKUMIA IPUBOAUT K pa3HbIM pesyiabraTaMm. OfgHa-
KO ecsiu 6bI ITPY MapajuieIbHOM BBITIOTHEHMM TpaH3aKLyii Oblia 3aduKCHpoBaHa 1 BTOpast
Y3 HUX, TO TIOJTYYEHHBII Pe3y/bTaT He COOTBETCTBOBAJ ObI HU 00HOMY 13 TTPOIEMOHCTPUPO-
BaHHBIX BO3MOKHBIX Pe3yIbTaTOB MNOCAEI0BATEbHOIO BBITIOTHEHUS TpaH3aKLuuii. Takum
06pa3oMm, BBITIOJTHUTD CEPUAIM3AIMIO 3TUX TPaH3aKIIMIT HeBO3MOXHO. O6paTuTe BHMMA-
HMe, yTo BTopas Komanaa UPDATE B 060ux ciydyassx OOHOBJISIET HE OIHY CTPOKY, a IBeE.

9.6. Mpumep ncnonb30BaHUA TPAH3AKLMIA

ITpomeMoOHCTpUPYEM MCIIOIb30BaHMe TPAH3aKIMii HA TIpuMepe 6a3bl AAHHBIX «ABMATIE-
peBo3Ku». ISl 3TOTO CO34aAMM HOBOe GPOHMPOBaHME ¥ 0QOPMUM IBa GuIeTa ¢ ABYMSI
nepeyieTaMu B KaXIoM. Beibepem B KauecTBe YpoBHS n3omsiuu Read Committed.

BEGIN;

BEGIN;
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CHauana go6aBuM 3amuch B Tabnuity «bpoHupoBaHus», mpuueM Ha3HAUMM 3HAUEHMe T10-
ng total _amount pasBHbiM 0. IToce 3aBepieHust BBOAA CTPOK B Tabmuily «IlepemeToi»
MbI 0GHOBMM 3TO 3HaUEHME: OHO CTAHET PABHBIM CYMMe CTOMMOCTEI BceX 3a6POHUPOBAH-
HBIX ITepeieToB. B KauecTBe maThl GPOHUPOBAHMUS BO3bMEM AATY, KOTOPAsl OblIa IPUHSITA
B KauecTBe TeKylleil B 6a3e JaHHBIX. Ty ATy BbigaeT GyHKIMS NOW, CO3TAHHAS B CXeMe
bookings.

INSERT INTO bookings ( book_ref, book_date, total_amount )
VALUES ( 'ABC123', bookings.now(), 0 );

INSERT 0 1
Odopmum aBa 6ueTa Ha IBYX Pa3HbBIX MACCAKUPOB.

INSERT INTO tickets ( ticket_no, book_ref, passenger_id, passenger_name)
VALUES ( '9991234567890', 'ABC123', '1234 123456', 'IVAN PETROV' );

INSERT @ 1

INSERT INTO tickets ( ticket_no, book_ref, passenger_id, passenger_name)
VALUES ( '9991234567891', 'ABC123', '4321 654321', 'PETR IVANOV' );

INSERT 0 1

OrnpaBuM 0601X MMaccaskMpoB M0 MapiipyTy MockBa — KpacHOSIpCK ¥ 06paTHO.

INSERT INTO ticket_flights
( ticket_no, flight_id, fare_conditions, amount )
VALUES ( '9991234567890', 5572, 'Business',6 12500 ),
( '9991234567890', 13881, 'Economy', 8500 );

INSERT 0 2

INSERT INTO ticket_flights
( ticket_no, flight_id, fare_conditions, amount )
VALUES ( '9991234567891', 5572, 'Business',6 12500 ),
( '9991234567891', 13881, 'Economy',6 8500 );

INSERT @ 2

IMopcurTaeM 0OIIYI0 CTOMMOCTh 3a0POHMPOBAHHBIX OMJIETOB U 3aIIMILEM €€ B CTPOKY Tab-
nuilel «bpoHMpoBaHMs». KoHEeUHO, ec/iy Takasi TpaH3aKIMs BbIIOTHSIETCS B paMKax Mpu-
KJIQOHOIM MpPOrpaMMbl, TO BO3MOXXHO, UTO IOACYET 0OIIeli CyMMbl OYmeT BBITTONHSITHCS
B 9TOI porpammMe. Torga B KomaHe UPDATE y>ke He moTpeOyeTcs BBITTONMHSITH ITO3aITpocC,
a GyzeT MCIIOb30BAThHCS 3apaHee BbIUMCIeHHOe 3HaueHKe. Ho 60iee HaZi@XKHBIM pellieHU-
eM 6bUTO OBl MCIIONTb30BaHME TPUITEPA IJIS1 YBeIMUeHus 3HaueHus Mo total _amount
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9.6. Ilpumep ucnonvb308aHuUst MpaH3axKyull

MIpU KaKAoM gobaBiaeHuy cTpoku B Tabiauiy ticket flights, Ho B aToM yuebHOM I10-
coOMM OHM He PacCMaTPUBAIOTCSI.

UPDATE bookings
SET total_amount =
( SELECT sum( amount )

FROM ticket_flights

WHERE ticket_no IN

( SELECT ticket_no
FROM tickets
WHERE book_ref = 'ABC123'

)
WHERE book_ref = 'ABC123';

UPDATE 1
ITpoBepuM, UTO MOTYUMIIOCD.

SELECT *
FROM bookings
WHERE book_ref = 'ABC123';

book_ref | book_date | total_amount
__________ )
ABC123 | 2016-10-13 22:00:00+08 | 42000 .00
(1 cTpoka)

COMMIT;

COMMIT;

B Hauasie ryaBbpl TOBOPMJIOCH O CBOMCTBAX TpaH3aKIMii. X yno6HO MPOKOMMEHTUPOBATD
Ha TMpMMepe 3TOM TpaH3aKLUMM, B KOTOPOI YUACTBYIOT TPU TabGIMUIIbI. AMOMApHOCMb TO-
BOPUT O TOM, UTO JIMOO TPAH3aKIUS BBITTOTHSIETCS ¥ GUKCUPYETCS TTOTHOCTHIO, MO0 He
dbukcupyeTcss HM ofHa U3 ee ornepauuii. [losToMy B Clydae OTKasa cepBepa 6a3 JaHHBIX
B ITpOIIeCCe BBIMOTHEHMS TPAH3aKLMU U ITOCIEYIOIIET0 BOCCTAHOBIEHUS COCTOSTHYSI 6a3bl
JIIaHHBIX Te OIepalny, KOTOPbIe y3ke ObLIM BhITIOTHEHBI, OYIYT OTMeHEeHbI. Takum 06pa3om,
0a3a JaHHbBIX OyIeT MpuUBeIeHa K TOMY C021AC08AHHOMY COCTOSTHUIO, B KOTOPOM OHa Ha-
XOOWIach IO Havasia TpaHsakiun. [Ipy BbIGOpe COOTBETCTBYIOIIETO YPOBHS U30AAYUU ITA
TpaH3aKIMs CMOKeT BBITIOMHSTHCS, He TIOBeprasicb IoMexam CO CTOPOHbBI IPYTUX Mapai-
JIeJIbHBIX TpaH3aKIuii. TTocse ycIemmHo ¢puKcaluy BceX BhIIMOTHEHHBIX M3MEHEHUIT B 6a3e
JaHHBIX IT0JIb30BATEb MOXKET ObITh YBEPEH, UTO OHY CTAHYT 00/1208€UHBLMU VI COXPAHSITCS
Iaxe B cIydae c60st B paboTe cepBepa.
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9.7. bnokuposku

Kpome nopepskku ypoBHe U30msLuum Tpan3akunii, PostgreSQL mo3BossieT Takke co3aa-
BaTh SIBHbIE GJIOKMPOBKM JAHHBIX KaK Ha YPOBHE OTAENbHBIX CTPOK, TaK ¥ Ha YPOBHE Iie-
JIBIX Ta6/uil. BIOKMPOBKM MOTYT GbITH BOCTPEOOBaHbBI IIPU IMTPOEKTUPOBAHUY TPAH3aKI[MIA
C YPOBHEM M30JISLNH, Kak mpaBuio, Read Committed, korma TpebyeTcst 6oee geTaabHOE
yIIpaBjieHMe napasiebHbIM BBIIOJIHEHMEM TpaH3akiuii. PostgreSQL npepmaraeT MHOTO
Pas3IMYHbIX BUIOB OJOKMPOBOK, HO MbI OTPAHMYMMCSI PaCCMOTPEHMEM TOJIBKO IABYX U3
HUX.

Komanpma SELECT umeet npenyioskenvie FOR UPDATE, KoTopoe IT03BOJISIeT 3a0JI0KMPOBATh
OTZe/IbHbIE CTPOKM TAOIUIIBI C IIEJIbI0 UX MOCIeNYIoNIero 06HoBIeHus . Eciu ojHa TpaH3ak-
1M1 3a6JI0KMPOBasIa CTPOKM C TIOMOIIBIO 9TO KOMaH/bI, TOT/IA ITapasiieJibHbIe TPaH3aKLIN
He CMOTYT 3a6JIOKMPOBATh 3TU JKe CTPOKM 10 TeX ITOp, ITOKa IepBast TpaH3aKIus He 3aBep-
IIMTCSI, ¥ TeM CaMbIM OJIOKMPOBKA He OYIeT CHSITA.

ITpoBemeM 5KCIIEPUMMEHT, KaK U MPesKIe, C MCII0Ib30BaHMeM ABYX TEPMUHAIOB. MbI He Oy-
IleM TIPUBOAUTD BCE BCIIOMOTATeIbHbIe KOMAHABI CO3IaHMS M 3aBepUIeHMs TPaH3aKIIUIA,
a OTPaHMYMMCS TOJTbKO KOMaHIaMM, BBITTOHSIIONMMH TTOJIE3HYIO PaboTy.

WTak, Ha IepBOM TepMMHAJEe OpPraHM3yiTe TpPaH3aKIMI0 C ypoBHeM wu3ojsinuu Read
Committed 1 BBITIOTHUTE CJIEAYIOIIYI0 KOMAaHAY:

SELECT *
FROM aircrafts_tmp
WHERE model ~ '~Air'

FOR UPDATE;
aircraft_code | model | range
_______________ S
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
(3 cTpokn)

Ha BTOpOM TepMMHa/Ie OPraHMU3yiiTe aHAJIOTUYHYIO TPAH3aKI[MIO U BBITIOTHUTE TOUYHO Ta-
KYIO ke KOMaHAy. Bel yBUAMTE, UTO ee BIMIOHEHME OYIEeT MPUOCTaHOBJIEHO.

SELECT *
FROM aircrafts_tmp
WHERE model ~ 'AAir'
FOR UPDATE;
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9.7. Bnokuposku

Ha mepBoM TepMuHajie 06HOBUTE ONHY CTPOKY, a 3aTE€M 3aBePIINTE TPAaH3aAKI[MIO:

UPDATE aircrafts_tmp
SET range = 5800
WHERE aircraft_code = '320';

UPDATE 1

[Tepeiins Ha BTOPOI TEPMMUHA, BBl YBUIUTE, UTO TaM ObLIa, HAKOHEI], BBITIOTHEHA BHIOOD-
Ka, KOoTopas 1oKa3ajia yxe u3MeHeHHble JaHHbIe:

aircraft_code | model | range

_______________ g
320 | Airbus A320-200 | 5800
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
(3 cTpoku)

BaBeleII/ITe ¥ BTOPYIO TpaH3aKIMIO.

AHaJIOTMYHBIM 06pa30M MOKHO OpPTaHM30BaTh GIOKMPOBKYM Ha YpoBHe Tabmuil. Takke Ha
IepBOM TepMMHaJIe OpraHu3yiiTe TpaH3aKIMIo ¢ ypoBHeM u3onsaiuu Read Committed u
BBITIOJTHATE KOMAaHAy OJOKMPOBKM BCeil TaGIMUITBI B CAMOM CTPOTOM PEKMME, B KOTOPOM
IOPYTUM TPAaH3aKIMIM JOCTYII K 9TOV Tab/MIIe 3aIpelleH MOJTHOCThIO:

LOCK TABLE aircrafts_tmp
IN ACCESS EXCLUSIVE MODE;

LOCK TABLE

Ha BTOpOM TepMuHasIe BBIIIOTHUTE COBEPLIEHHO «6€3001IHYI0» KOMaH[Iy:

SELECT *
FROM aircrafts_tmp
WHERE model ~ 'AAir';

BbI yBUOMUTE, UTO BhINMOTHEeHVEe KoMaHabl SELECT Ha BTOpOM TepMuHaje OyaeT 3aJepika-
Ho. [IpepBuTe TpaH3aKILMIO HAa ITepBOM TepMuHaie KomaHao ROLLBACK. Bel yBuauTe, 4TO
Ha BTOPOM TepMMHajie KOMaHAa OyIeT YCIenrHo BbITIOTHEHA.

Bonee mogpo6HO 03HAKOMUTHLCS C PAa3AMUHBIMU BUAAMM OJOKMPOBOK YPOBHS CTPOKMU U
YPOBHSI TaOGIMIIBI MOKHO C IIOMOIIbIO JOKYMeHTaluy (pasmes 13.3 «SIBHbIe 6JIOKUPOBKI»).
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ITo ymomuanuoo Kakgas SQL-KoMaHa, BbITTOMIHSIeMast B cpeme psql, obpasyeT oT-
IeJIbHYIO TpaH3akKIMio ¢ ypoBHeM m3onsiuy Read Committed. [TosTomy B Tex aKc-
TepMMeHTax, Koraa OfHa U3 TPaH3aKUUIl COCTOUT TOIbKO U3 equHCTBeHHOM SQL-
KOMAaH/Ibl, MOXXHO He BbITIOJHSITh KOoMaHIbl BEGIN 1 END. KoHeuHo, eciy Kaykgast u3
MapalyieTbHbIX TPAH3aKLMiA COCTOUT U3 eIUHCTBeHHOJ SQL-KOMaHIbI, TO XOTS OBbI
IJISI OHOM M3 TPaH3aKUMIA MPUOETCS BCE JKe BBINOIHUTDL M KoMaHAy BEGIN, nuaue
3KCIIepUMEHT He TIOTYYUTCSI.

B TekcTe rnaBbl 66U ITPUBEIEHBI IPUMEPDI TPaH3aKLMIA, B KOTOPBIX pacCMaTpuBa-
such Komauabl SELECT ... FOR UPDATE u LOCK TABLE. IToripobyiiTe TOBTOPUTH
3TU SKCIIEPUMEHTHI C YUeTOM ONMMCAaHHOTO nmoBeneHus: PostgreSQL.

TpaH3akiyuu, paboraminye Ha ypoBHe msonsuyuym Read Committed, BUAAT TOIBKO
CBOM COGCTBEHHbIe OOHOBJIEHUS 1 OOHOBJIEHUS, 3A(PUKCUPOBAHHbIE TIAPAJIIETbHBIMMA
TpaH3akiusIMu. IIpu 3TOM HY>KHO YUUTHIBATh, YTO MHOTJA MOTYT BO3HUKATh CUTY-
alyMu, KOTOopble Ha IMEePBbIil B3I KasKyTCsl ITapagoKCcaJbHbIMM, HO HA CaMOM [iejie
BCe MMPOUCXOAUT B CTPOTOM COOTBETCTBUM C ITUM ITPUHIIUTIOM.

Bocronb3ayemcst Tabnuiieir «CamoneTsl» (aircrafts) mnm ee komumeit. Ipenmono-
SKMM, UTO MBI PEIIVIINA YIAJIUTD U3 TabIULIbI T€ MOIEIN, NaJbHOCTD IOJIeTa KOTOPBIX
menee 2 000 kM. B Tabiulie mpecTaBaeHa omHa Takast Mmomeab — Cessna 208 Caravan,
MMelomas JaabHOCTh rojieta 1 200 kM. 1151 BBITIOTHEHMS YAaleHusI Mbl OpTaHU30Ba-
s TpaH3akiuio. OJHaKo mapasuie/ibHas TpaH3akius, KoTopasi, IpuuyeM, Hayaaach
paHblIle, ycIiejia OOHOBUTD TaGIMILy TAKMM 06pa3soM, YTO JaJIbHOCTh ITOJIETa camoJie-
Ta Cessna 208 Caravan crtaja coctassaTh 2 100 kM, a BOT Aj1s1 camosieta Bombardier
CRJ-200 ona, HarpoTuB, yMeHbIIach 10 1 900 kM. TakuM 06pasoMm, B pe3yibTaTe
BBITIOJTHEHUST OTIepaInii OOHOBJIEHUS B TAGINIIE TTO-TIPEXKHEMY MIPUCYTCTBYET CTPO-
Ka, YIOBJIETBOPSIONIAs IEPBOHAYATIbHOMY YCJIOBUIO, T. €. 3HaUEHMe aTpubyTa range
y KoTopoit meHbiie 2000.

Hamia sagaua: mpoBepuTh, OYOET JiM B Pe3y/IbTaTe BBIMOJHEHMS OBYX TPaH3aKI[Mii
yIoajieHa Kakasi-JIimbo CTpOKa 13 TabauIIbl.

Ha mepBoM TepMuHajie HauUHEM TpaH3aKIIMIO, IIPY 3TOM YpPOBeHb m3oisiiuu Read
Committed B KoOMaHe yKa3bIBaTh He OyIeM, T. K. OH IIPUHST 10 YMOJYaHUIO

BEGIN;

BEGIN



KOHmpOfleble e80npocel u 3adanus

SELECT *
FROM aircrafts_tmp
WHERE range < 2000;

aircraft_code | model | range

_______________ O
CN1 | Cessna 208 Caravan | 1200
(1 cTpoka)

UPDATE aircrafts_tmp
SET range = 2100

WHERE aircraft_code = 'CN1';
UPDATE 1
UPDATE aircrafts_tmp

SET range = 1900

WHERE aircraft_code = 'CR2';

UPDATE 1

Ha BTOpOM TepMuHaje HaUYHEM BTOPYIO TPaH3aKIMIO, KOTOpas U OymeT MbITaThCs
YOAIUTb CTPOKM, Y KOTOPBIX 3HaUeHMe aTpubyta range menbiie 2000.

BEGIN;

BEGIN

SELECT *
FROM aircrafts_tmp
WHERE range < 2000;

aircraft_code | model | range

_______________ o mooooomoocooomocooomoodboaooooo
CN1 | Cessna 208 Caravan | 1200
(1 cTpoka)

DELETE FROM aircrafts_tmp WHERE range < 2000;

Beepns komanny DELETE, mbl BUAMM, 4TO OHA He 3aBEPIIAETCH, & OXKUAAET, KOrJa Co
CTPOKM, TIOJjIeKalleit yaaneHunio, OyieT CHSITa 6IOKMPOBKA. BIIOKMPOBKA, YCTAaHOB-
sneHHast komaHaoii UPDATE B mepBoJi TpaH3aKLMM, CHMUMAaETCSI TOJAbKO IIPU 3aBep-
HIeHUM TPaH3aKLVM, a 3aBeplieHre MOKeT MMeTb JIBa McXoaa: (puKkcaiiuo usMeHe-
HUI1 ¢ moMonbo KoMaHAbl COMMIT (mam END) miam oTMeHy M3SMEHEHUI C TTOMOIIbIO
komaH bl ROLLBACK.
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HaBaiiTe 3aduKCHUpyeM M3MEHEHMS, BbIIIOJIHEHHbIE TIepBOI TpaH3akuyeii. Ha mep-
BOM TepMMHaJje coelaeM TakK:

COMMIT;

COMMIT

Torma Ha BTOPOM Te€pMMHajIe MbI ITOTYYMM TaKoi pe3yabraT oT KomaHabl DELETE:
DELETE ©

YeMm o0OBsicHseTCS Takoit pesynbraT? OH KaXXeTcs HeJOTMUYHBIM: BeIb KOMaHIa
SELECT, BeInO;THEHHAS B 9TO¥ 3Ke BTOPOi1 TpaH3aKI[MM, TTOKa3bIBaja HAIMUME CTPO-
KM, VAOBJIETBOPSIONIEN YCIIOBUIO yIaaeHMS.

OO6bsicHEHME TAKOBO: TIOCKOJIBKY BTOpasi TPAH3aKIMs ITOKa ellle He BUAUT M3MeHe-
HU, IPOM3BEIEHHbIX B ME€PBOIi TpaH3akiuy, To komaHaa DELETE BeiGupaeT mjis
yaajieHusl CTPOKY, ONMChIBawIy0 Mmogeib Cessna 208 Caravan, ogHaKo 3Ta CTpPOKa
6bl71a 3a6;I0KMpOBaHA B MepBOii TpaH3akuuu komaHmoit UPDATE. Ota komaHa m3-
MeHMsIa 3HaueHue aTpubyTa range B 9TOJ CTPOKeE.

ITpu 3aBepiieHUM TePBOI TpaH3aKLUMM OJOKMPOBKA C 3TOV CTPOKM CHMUMAETCs (CO
BTOPOJ CTPOKU — TOXe), 1 kKoMaHaa DELETE BO BTOpOI1 TpaH3aKU UK [10JIy4aeT BO3-
MOYXHOCTD 3a6/I0KMPOBATh 3TY CTPOKY. IIpu 3ToM KoMaHaa DELETE maHHY0 CTPOKY
nepeuumsiéaem v BHOBb BbruncisieT yoioBue WHERE nipymeHnTenbHO K Hell. OfHAKO
Ternepb ycaoBue WHERE 111 maHHOI CTPOKM yyke He BBITIOJHSIETCS, C/IeJ0BaTe/bHO,
9Ty CTPOKY yIasATh Hejb3sl. KoHeuHOo, B Tabnuile ecTh Terepb Apyrasi CTpOKa, JJis
camosieta Bombardier CR]-200, ynoBieTBopsiiolasi yCIOBUIO yaaneHUsl, OHAKO T10-
BTOPHBIV IOUCK CTPOK, yAOBAeTBOPSIIOMWMX ycaoBuio WHERE B komanze DELETE, He
MIPOU3BOLUTCSI.

B pesynbrare He ygansieTcsl HM OGHa CTpoka. Takum 06pasoM, K COKalIeHI0, UMeeT
MECTO HapylIeHMe COIIaCOBAHHOCTM, KOTOPOE MOKHO OOBSICHUTD NETAISIMU peasi-
3auyuu CYB/I.

3aBepiIMM BTOPYIO TPaH3aKIMIO:
END;
COMMIT

Bot uto IMOJIy4YnJIOCh B pe3yJ/ibTaTe:

SELECT * FROM aircrafts_tmp;



KOHmpOfleble e80npocel u 3adanus

aircraft_code

773

Boeing 777-300

| |

+ +

| |
763 | Boeing 767-300 | 7900
SuU9 | Sukhoi SuperJet-100 | 3000
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
733 | Boeing 737-300 | 4200
CN1 | Cessna 208 Caravan | 2100
CR2 | Bombardier CRJ-200 | 1900
(9 cTpok)

3aganme. MogubunupyiiTe ClieHapuil BbIITOJHEHMS] TPAH3aKIINii: B IIePBOI TpaH-
3aKI[MM BMeCTO QUKCALUY U3MEHEHNH BBIMIOTHUTE UX OTMEHY C ITOMOIIbI0 KOMaHIbI
ROLLBACK 1 mocmoTpuTe, 6yzeT v yaaaeHa CTpoKa M Kakasi KOHKPETHO.

* Korza roBopsT o TakoM (peHOMeHe, KaK MoTepsSIHHOe 0OHOBJIEHME, TO 3aYacTyIO B Ka-

yecTBe npumepa npusonutcs onepauuss UPDATE, B KoTopoli 3HaueHMe KaKoro-To
aTpuOyTa M3MEHSIETCS C IPUMeHeHeM OTHOTO U3 JeiicTBuUi apudbmeTuru. Hampu-
mep:

UPDATE aircrafts_tmp
SET range = range + 200
WHERE aircraft_code = 'CR2';

[Ipu BbIMOMHEHNUM OBYX M Gojiee MOMOGHBIX OGHOBIEHUI B paMKax MapajliebHbIX
TpaH3aKIMii, MCITONb3YIOIINX, HAaTIpuMep, ypoBeHb usonsiuyu Read Committed, 6y-
IYT YYTEHBI BCe TaKye M3MeHeHMs (UTO U GbIIO IT0Ka3aHO B TEKCTe I1aBbl). OueBu -
HO, UTO [TOTePSIHHOTO OGHOBJIEHVS He IIPOMCXOINT.

Hpe,ZLHOJIO)KI/IM, YTO B OHOM TpaH3aKIOUN 6Y,HeT IIPOCTO IIPpMCBAMBATbHCSI HOBOE 3HA-
YyeHue, HalipuMmep, TakK:

UPDATE aircrafts_tmp
SET range = 2100
WHERE aircraft_code = 'CR2';

AB napanneanoﬁ TPpaH3aKIUn 6yaeT BBITIOJTHATBHCA aHAJIOTMYHASI KOMaHOa:

UPDATE aircrafts_tmp
SET range = 2500
WHERE aircraft_code = 'CR2';
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OueBUIHO, YTO COXPAHUTCSI TOJIBKO OAHO U3 3HAUeHMi aTpubyTa range. MosKHO Jin
TOBOPUTD, UTO B TAKOM CUTYyaIIM UMEET MeCTO MOTepSIHHOe 00HOBIeHne? Eciau oHO
MMeeT MeCTO, TO YTO MOXKHO TIPeIPUHSITD IJIs ero HegonyineHus? O60CcHy#iTe Ball
OTBeT.

st TOTyyeHusT JOTIOMHUTENBbHOM MHPOPMAaLUY MOXHO 06paTUThCS K QyHIAMEeH-
TasibHOMY Tpyay K. k. [lefiTa, a TaksKe K MOJHOMY pyKoBogcTBY o SQL Ik. I'podda,
I1. Baitu6epra u 3. Omrens. Bubnuorpadudeckue onmMcaHus 3TUX KHUT IPUBeIeHbI
B CITMCKE PeKOMeHAyeMOoit TIUTepaTyphl.

Ha ypoBHe usonsiuyu Tpansakuuii Read Committed umeeT MecTo Takoii heHOMEH,
Kak uTeHye (aHTOMHBIX CTPOK. TaKue CTPOKM MOTYT ITOSIBJIIThCS B BBIGOPKE KaK B pe-
3ynbraTe qo06aB/IeHMs HOBBIX CTPOK MapasijiesibHOM TpaH3aKIiueii, Tak U BCIeICTBIE
M3MeHeHMs €10 3HaueHuiT aTpubyTOB, yUaCTBYIOIINX B GOPMUPOBAHNUY YCIIOBUS BbI-
60pKM. PaccMOTpUM MpUMep, WUTIOCTPUPYIOLIMIA BTOPYIO 13 YKA3aHHBIX ITPUYMH.

Ha mepBoM TepMuHasie opraHusyeM TpaH3akiuio. OHa Gy[leT MMeTh YPOBEHb U30JIs-
uuy Read Committed:

BEGIN;
BEGIN

SELECT *
FROM aircrafts_tmp
WHERE range > 6000;

aircraft_code | model | range

_______________ S S
773 | Boeing 777-300 | 11100
763 | Boeing 767-300 | 7900
319 | Airbus A319-100 | 6700
(3 cTpokun)

Ha BTOpOM TepmuHaje opraHusyeM TpaH3aKLMIO0 M OOHOBMM ONHY M3 CTPOK Tab/m-
1Bl TAKMM 00pa30M, YTOOBI 3Ta CTPOKA CTaIa YAOBIETBOPSTH YUIOBUIO OTOOPA CTPOK,
3aJlaHHOMY B II€PBOJi TpaH3aKIINMA.

BEGIN;

BEGIN



UPDATE aircraf
SET range =
WHERE aircra

UPDATE 1

ts_tmp
6100
ft_code

320" ;

KOHmpOfleble e80npocel u 3adanus

Cpasy 3aBepIluM BTOPYIO TPAH3aKI[MIO, UTOOBI ITepBast TpaH3aKLUMS YBUIeIa 3TU U3-

MeHeHMsI.
END;

COMMIT

Ha IMepBOM TE€pMMHAJIE IOBTOPUM TY XK€ CaMyIO BbI60pKy1

SELECT *

FROM aircrafts_tmp
WHERE range > 6000;

aircraft_code

773
763
319
320
(4 cTpokn)

Airbus

model | range
_________ .
777-300 | 11100
767-300 | 7900
A319-100 | 6700
A320-200 | 6100

TpaH3aKIuUs ellle He 3aBePIIMIACh, HO OHA Y)Ke YBUJIEeNa HOBYIO CTPOKY, OOHOBJIEH-
HYI0 3aMKCYPOBAHHO IapalieIbHOI TpaH3akiueii. Termepp 9Ta CTpoKa CTajia CooT-
BETCTBOBATh YCJIOBUIO BRIOOPKM. TakMM 06pa3oM, He U3MEHSISI KpUTepuii BbIGOPKH,
MBI ITOJTYYMITM IPYTO€ MHOXKECTBO CTPOK.

3aBepHmM Temnepb ¥ MepBYI0 TPAH3aKINIO:

END;

COMMIT

3aganue. MoguduuupyiiTe STOT SKcriepuMeHT: BMecTo omnepanyu UPDATE mcmomnb-
3yiiTe onepauyo INSERT.

B Tekcre rnaBbl 6b1a paccmoTpeHa Komanga SELECT ... FOR UPDATE, BbImonHs-
I011IasT GJIOKMPOBKY Ha YPOBHE OTHAEIbHBIX CTPOK. OpraHusyiiTe ABe mapajielbHbie
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TpaH3aKIMu ¢ ypoBHeM M3ossiuyy Read Committed v BBITIOTHMUTE C HUMM Psif, SKCITe-
PUMMEHTOB. B IepBoi1 TpaH3aKUMM 3a0JI0KUPYITEe HEKOTOPOE MHOKECTBO CTPOK, OT-
OupaeMbIX ¢ TOMOIIbI0 yeiaoBust WHERE. A Bo BTOpOIt TpaH3aKLM U3MeEHSITe yCIo-
BlMe BBIOOPKM TaKuMM 06pa3oM, UTOObI BRIOMPaeMOe MHOKECTBO CTPOK:

SIBJISUTOCH TIOZIMHOKECTBOM MHOXKECTBA CTPOK, BBIOVMPAEMBIX B IIE€PBOIA
TPaH3aKINHA;

— SBJSUIOCH HAIMHOKECTBOM MHOXKECTBa CTPOK, BbIGMPAEMbIX B TIEPBOIA
TPaH3aKIINHA;

— IepeceKaioch C MHOKECTBOM CTPOK, BbIOMpPAeMbIX B TIEPBOY TPaH3aKIIUA;

— He Iepecekayoch ¢ MHOKECTBOM CTPOK, BBIOMPAEMBIX B IIEPBOT TPAH3aKI[MUA.

Ha6mrogaiiTe 3a moBegeHeM KOMaHI BBIGOPKY B Kaska0ii TpaH3akuyu. I[Torpobyiite
00001IMTD Bally HAGIIOIeHNS.

CamocTosTeTbHO 03HAaKOMbTeCh C IpenyioxkeHnemM FOR SHARE komanabl SELECT u
BBITIOJTHATE HEOOXOAVIMbIE IKCIIEPUMEHTBI. VICIOMb3yiiTe MOKYMEHTAIMIO: pasaern
13.3.2 «B/IOKMPOBKM Ha YPOBHE CTPOK» M ommcanne KomaHnasl SELECT.

B TekcTe m1aBbl /1S MJLTIOCTPALIMM M3yUYaeMbIX KOHIIEMIMi1 MbI CO34,aBaJIy TOJIbKO [Be
napaJiiebHble TpaH3aKIuK. ITonpobyiiTe BOCIPOU3BECTU IIPeACTaBIeHHbIe SKCIIe-
PUMEHTBI, CO3[IaB TPY WIN JasKe YeThIpe MapaiyieJbHble TPaH3aKLUN.

* B TeKcTe IIaBbl OblJIa PACCMOTPEHA TPAH3aKIMS /IS BBHITOMIHEHUS OPOHMPOBAHUS

6wmneToB. [IJis1 Hee 6bUT BBIOpaH ypoBeHb M3onsaiyyu Read Committed.

Kax BbI ymaeTe, ecsi OHOBPEMEHHO OYIyT MPOU3BOAUTHCS HECKOIBKO Ollepaiuii
OpOHMPOBAHMSI, TO, MOKET OBITh, UMEET CMbICIT «yKeCTOUUTh» YPOBEHb U3OJISLIUY 0
Serializable? nu HeT HEO6XOAMMOCTM 3TO AenaTh? O6aymMariTe M BAPUAHT C UCTIONb-
30BaHMEM SIBHBIX OJIOKMPOBOK. OGOCHYIiTE Balll OTBET.

* B pasmene nokymeHTauum 13.2.3 «YpoBeHb usonsuyu Serializable» ckazaHo, 4To ec-

JIV TIOMICK B TaO/IMIIe OCYILeCTBISIETCS TIOC/IeIOBATEbHO, 6€3 MCITO/Tb30BaHNS MHIEK-
ca, TOr[a Ha BCIO TaO/IMITy HAK/IaAbIBAETCS TaK Ha3bIBaeMasi IpeArKaTHas OIOKUPOB-
Ka. Takoi1 Mogxon MPMBOIUT K YBETMUEHMIO UMCIa CO0eB cepuanmsaiyn. B kauecTse
KOHTPMepbI MOKHO TOIBITATbCSI UCIIONb30BaTh MHIEKChl. KoHeuHo, ecnu Tabmuia
COBCEM HeOOoJIbIIIast, TO MOXKET U He TTOJTyUUThCST 3acTaBUTh PostgreSQL 1CI101b30BaTh
TIOWCK M0 MHAEKCY. TeM He MeHee JaBaiiTe BbITIOIHUM CJeIYIONUIT 9KCIePUMEHT.

Isist ero MpoBefeHNst CO3aIuM CIIelMaabHYI0 Tab/MuIly, B KOTOpOit 6yIeT BCcero aBa
CTOJI01Ia: OMMH — UMCIOBOIA, 8 BTOPOi — TEKCTOBBIii. 3HAUEHMST BO BTOPOM CTOJIOIE
6ymoyT umeTsb Bum: LOW1, LOW2, ..., HIGH1, HIGH2, ... Ha3oBeM 3Ty Tabiuiry modes.
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,U,O6aBI/IM B Hee TaKoe YMCJI0 CTPOK, KOTOpOoe caejiaeT O4YeHb BePOATHBIM MCII0/Ib30-
BaHIMe MHOEeKCa ITPY BbINIOTHEHNN onepaumﬁ OOHOBJIEHMUS CTPOK 1, COOTBETCTBEHHO,
OTCYTCTBUE Hpe,ILI/IKaTHOﬁ 6J'IOKI/Ip0BKI/I BCel Ta6J'[I/ILU:aI. 0] TOM, KaK y3HaTb, UCIIOJIb-
3yeTCd Jii MHOEKC IIPU BBITIOJTHEHMUM Te€X UJIN MHBIX onepaumﬁ, HamucaHo B rase 10.

CREATE TABLE modes AS
SELECT num::integer, 'LOW' || num::text AS mode
FROM generate_series( 1, 100000 ) AS gen_ser( num )
UNION ALL
SELECT num::integer, 'HIGH' || ( num - 100000 )::text AS mode
FROM generate_series( 100001, 200000 ) AS gen_ser( num );

SELECT 200000
[TpouHgekcupyem TabIUILY 110 YMCIOBOMY CTONOILY.

CREATE INDEX modes_ind
ON modes ( num );

CREATE INDEX

W3 BCcero MHOKeCTBa CTPOK Hac 6Y,ELYT MHTEpPeCOBATb TOJILKO JBE:

SELECT *
FROM modes
WHERE mode IN ( 'LOW1', 'HIGH1' );

1 | LOwl
100001 | HIGH1
(2 cTpokn)

Ha mepBoM TepMMHa/le HAUHEM TPAH3AKLIMIO M OOHOBUM OFHY CTPOKY M3 Te€X ABYX
CTPOK, KOTOpbIe OBV TIOKA3aHbI B ITPeABITYIIEM 3aITpOCe.

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
BEGIN

UPDATE modes
SET mode = 'HIGH1'
WHERE num = 1;

UPDATE 1
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Ha BTOpOM TepMMHasIe TOKe HAUHEM TPAH3AKLIMIO M OOHOBUM JPYTYIO CTPOKY U3 TeX
IBYX CTPOK, KOTOpbI€ ObLJIM ITOKA3aHbI BBIIIIE.

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;

BEGIN

UPDATE modes
SET mode = 'LOW1'
WHERE num = 100001 ;

UPDATE 1

O6paruTe BHMMaHMe, 4To 06e KomaHabl UPDATE 6bUIM BBITIOTHEHBI, HY OHA M3 HUX
He OXMJaeT 3aBeplieHUs IPYyroil TpaH3aKUIun.

IMorpo6yem 3aBepIInTh TpaH3akuyuy. CHavaja — Ha TIePBOM TepMUHAJIE:
COMMIT;
COMMIT
A TIOTOM Ha BTOPOM TepMUHAJIe:
COMMIT;

COMMIT

ITocMOTpPUM, YTO MOTYUIMIIOCH:

SELECT *
FROM modes
WHERE mode IN ( 'LOW1', 'HIGH1' );

1 | HIGH1
100001 | LOW1
(2 cTpokn)

Temepsb cucTeMa cMOI/Ia cepMUaan30BaTh MapasiesbHble TpaH3aKIuu 1 3apuKrcupo-
BaTh X 06e. Kak BbI AyMaeTe, IoYeMy 3TO yaanoch? O60CHOBBIBAs Balll OTBET, MIPU-
MUTE BO BHMMAaHMe TOT Pe3Y/IbTaT, KOTOPbIV GbLT ObI ITOYUYEH MPY MOCIeI0BaATEb-
HOM BBITIOJTHEHVY TPAaH3aKIMIA.
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10.* B TekcTe mIaBbl ObUT PACCMOTPEH MPUMeEp TPaH3aKLUMM Hajm Tabiuiamy 6a3bl JaH-
HBIX «ABMarepeBo3Ku». [laBariTe Ternepb CO34a0MUM [ Be NapalyiejibHble TPaH3aKLIUK
¥ BBITIOJTHMM MX C YpoBHeM m3ossaiuu Serializable. OTrpaBum Takxke ABOMX Iacca-
SKMPOB T€MU 3Ke caMbIMU pejicaMu, UTO M paHee, HO oTfepaluy pacipeneanm Mekay
IBYMs TpaH3akiusamMu. Omindue 3aKII0YAETCS B TOM, YTO B Hauajie TpaH3aKIuu Oy-
IyT BBITTOJIHATBCS BbIOOPKM 13 Tabmuibl ticket flights. [Ijig yrnpoieHust CUTy-
aluyy He OyeM IpeBapUTEIbHO ITPOBEPSITh Ha/MUMe CBOOOIHBIX MECT, T. K. ceifuac
IIJIST HAC BaXKHO He 3TO0. VITak, mepBasi TpaH3aKIIMs:

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
BEGIN

SELECT *
FROM ticket_flights
WHERE flight_id = 13881;

ticket_no | flight_id | fare_conditions | amount
--------------- T S T T S
0005433848165 | 13881 | Business | 99800.00
0005433848007 | 13881 | Economy | 33300.00

(82 cTpokn)

INSERT INTO bookings ( book_ref, book_date, total_amount )
VALUES ( 'ABC123', bookings.now(), 9 );

INSERT 0 1

INSERT INTO tickets
( ticket_no, book_ref, passenger_id, passenger_name )
VALUES ( '9991234567890', 'ABC123', '1234 123456', 'IVAN PETROV' );

INSERT 0 1

INSERT INTO ticket_flights
( ticket_no, flight_id, fare_conditions, amount )
VALUES ( '9991234567890', 13881, 'Business', 12500 );

INSERT 0 1

UPDATE bookings
SET total_amount = 12500
WHERE book_ref = 'ABC123';

UPDATE 1
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COMMIT;
COMMIT

Bropas TpaH3akius:

BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
BEGIN

SELECT *
FROM ticket_£flights
WHERE flight_id = 5572;

ticket_no | flight_id | fare_conditions | amount
--------------- T e T R
0005433847924 | 5572 | Business | 99800.00
0005433847890 | 5572 | Economy | 33300.00

(100 cTpok)

INSERT INTO bookings ( book_ref, book_date, total_amount )
VALUES ( 'ABC456', bookings.now(), 9 );

INSERT 0 1

INSERT INTO tickets
( ticket_no, book_ref, passenger_id, passenger_name )
VALUES ( '9991234567891', 'ABC456', '4321 654321', 'PETR IVANOV' );

INSERT 0 1

INSERT INTO ticket_flights
( ticket_no, flight_id, fare_conditions, amount )
VALUES ( '9991234567891', 5572, 'Business', 12500 );

INSERT 0 1

UPDATE bookings
SET total_amount = 12500
WHERE book_ref = 'ABC456';

UPDATE 1

290



KOHmpOfleble e80npocel u 3adanus

COMMIT;

OWMBKA: He ypmanocb cepuanMsoBaTb AOCTYN M3-3a 3aBUCUMOCTEN
YTEeHUa/3anMcu Mexay TpaH3aKUuMsaMU

MOAPOBHOCTN: Reason code: Canceled on identification as a pivot,
during commit attempt.

MOACKA3KA: TpaH3aKuMa MOXET 3aBepWWTbCS YCNewWwHO MNpu chneaywwen
nomnbITKe .

3amanme 1. ITombITajiTech OOBSICHUTH, MTOUYEMY TPaH3aKIMKM He yOaaoCh cepua-
JM30BaTh. UTO MOXKHO CHeNIaTh, UTOOBI yaaaoch 3auKCHMpoBaTh 06e TpaH3aKIUu?
OmHO M3 BO3MOXKHBIX pellleHMii — IIOHM3UTb YPOBEeHb u3ousuuu. Ipyrum pe-
IIEHMEM MOKET ObITh cO3maHue MHAeKca mo cronbuy flight id mas Tabmuiisr
ticket_flights. ITouemy co3maHue MHIEKCA MOXeT IoMoub? O6paTuTech 3a
pa3bICHEHUSIMU K paszeny mokyMmeHTamu 13.2.3 «YpoBeHb usonsiyu Serializable».

3apanue 2. B niepBoii TpaH3akuuu yciosue B komaHae SELECT takoe: ... WHERE
flight_id = 13881. B komaHze BcTaBku B Tabmuiy ticket flights sHaueHue
nonst £light_id Taxke paBHOo 13881. Bo BTOpOI TpaH3aKIMM B STUX K€ KOMaHAaX
UCIonb3yeTcs: 3HaueHue 557 2. I[lomeHsiiTe MecTamy 3HaueHns: B KomaHaax SELECT
U TIOBTOPUTE SKCIIePUMEHTHI, BBITIOIHMB TPaH3aKI[MM TTapalyieJIbHO C YPOBHEM U30-
naiuu Serializable. TTouemy ceituac HaaMuMe MHAEKCA HE ITOMOTaeT 3aUKCUPOBATH
o6e TpaH3akiMu? BCIOMHUTE, UTO aHOMAJIUS CepUaan3aliuy — 3TO CUTYyallus, Koraa
napasijiesibHOe BBITIONIHEHMe TPaH3aKIuit IPUBOJUT K pe3y/bTaTy, HeBO3MOXHOMY
HY IIPY KaKOM M3 BapMaHTOB YIIOPSIAOUeHUS 3TUX JKe TpaH3aKIMii Py UX MocIeN0-
BaTeJbHOM BBITTOJTHEHUM.
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masa 10

MoBbiWweHue npon3BoAnUTE/IbHOCTU

3actasutb PostgreSQL pabotaTb H6bICTpO — 3Ta 3aia4a MOXET BO3HUKHYTb C POCTOM 06beMa AaHHbIX. Mbl
MOKAXEM NIULLb CaMble MPOCTble METOAbl €€ peLleHus.

10.1. OcHOBHbIe NOHATUSA

II1s1 TOHMMaHUS MaTepuasia 3TOJ T71aBbl HeO6XO,ZLI/IMO CHavaJia ITI03HAKOMUTDLCA C TAKMMMU
BAXKHBIMU IMOHATUAMMU, KaK METOA, OOCTYyIId U crioco6 COoeaMHEHNS Ha60pOB CTPOK.

MerTop, focTyIa XxapakTepusyeT TOT CITOCc06, KOTOPbIi UCITOMb3YeTCs /IS IPOCMOTPa Tab-
JIALL Y U3BJIEYEHUST TOIBKO TeX CTPOK, KOTOPbIe COOTBETCTBYIOT KpuTepuio otoopa. Cy-
IIECTBYIOT pa3jIMUHbIe METOIbI AOCTYIIA: TOC/IeA0BATEIbHBIN MTPOCMOTp (sequential scan),
MIpY KOTOPOM MHIEKC He VCIIOIb3YeTCs, ¥ IPYIIIa MEeTOL0B, OCHOBAaHHBIX Ha UCIIOIb30Ba-
HUM uHaeKca. K Heii OTHOCSTCS: TPOCMOTP IO MHIeKCy (index scan), TpOCMOTP UCKITIO-
YMTeJbHO Ha OCHOBe MHIeKkca (index only scan) u MpocMOTp Ha OCHOBE GUTOBOI KapThl
(bitmap scan).

TTOCKONIbKY ¥ Ta6GINIIBI, ¥ MHIAEKChI XPaHSTCS Ha JMUCKe, TO IS paGOoThl C HUMM 3TU 06b-
€KThI CUMTHIBAIOTCS B MaMsITh, B KOTOPOJi OHM ITPeICTaB/IE€HbI Pa30UTHIMY HA OTHAEIbHbIE
(bparmeHTbI, Ha3bIBa€MbI€ CTPAHUIIAMM. DTU CTPAHUIIBI UMEIOT CITENVATbHYIO CTPYKTYDY.
Pasmep cTpaHUIl IO YMOTYAHUIO COCTABJISIET 8 KOAVAT.

[Tpu BHITIONIHEHNY TTOC/IE€N0BaTeILHOTO MPOCMOTpa (sequential scan) o6paieHus K MH-
IeKcaM He IIPOMCXOIUT, @ CTPOKYU M3BJIEKAIOTCS U3 TaOIMYHBIX CTPAHUI] B COOTBETCTBUM
¢ KpuTepueM otbopa. B Tom ciyuae, Korma B 3anpoce HeT npenioxkenust WHERE, Torga ns-
BJIEKAIOTCSI BCE CTPOKM TabMULIbI. [TaHHBIN METOM, IIPUMEHSIeTCS, KOTIa TpebyeTcst BhIOpaTh
BCe CTPOKM TaGIUIIbI MV 3HAUUTETBHYIO UX YaCTh, T. €. KOT[Ia TAK Ha3bIBaeMasl ceJleKmug-
Hocmb BBIOOPKM HM3KA. B TakoM cryyae obpalieHne K MHIEKCY He YCKOPUT IIPOILIece Ipo-
CMOTDA, @ BO3MOXHO Jaxke U 3aMeJJIUT.

IIpocMmoTp Ha ocHOBe MHAEKca (index scan) mpepronaraer obpaiieHne K MHIEKCY, CO-
3IaHHOMY ISl JAHHOM Tabauibl. [I0CKONBbKY B MHJIEKCE ST KasKAOTO KII0UeBOTO 3Have-
HMSI COMTePsKATCS YHUKAIbHbIE AEHTUMOUKATOPHI CTPOK B TAOIMIIAX, TO ITOC/IE OTHICKAHMS B
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MHJIEKCe HY>KHOTO K/TI0ua MPOU3BOIUTCS 0OpaleHMe K COOTBETCTBYIOIIEH CTpaHuile Tab-
JIUIIBI M U3BJIEUEHME MCKOMOI CTPOKU TI0 ee uaeHTUdUKATOPY. IIpU 3TOM HYXKHO YUUThI-
BaTh, UTO XOTSI 3aMMCU B MHAEKCE YIOPSIAOYEHbI, HO 0OpalleHns] K CTpaHUIaM TabIMUIIbI
TIPOVCXOASAT Xa0TUUECKH, TOCKOIbKY CTPOKM B TAO/MMIIAX He YITOPSIAOYEHbI. B TakoM cityyae
TIpY HU3KOJ CeJIEKTUBHOCTY BBIOOPKM, T. €. KOT[A 13 TabIUIbI OTOMPAETCS 3HAUUTETHbHOE
YUCIIO CTPOK, VICIIONb30BaHME MHAEKCHOTO IT0VICKA MOKET He TOJIbKO He AaBaTh YCKOPEHMS
paboThI, HO AAaKe U CHUKATh IPOU3BOAUTETbHOCTD.

ITpocMOTp MCKITIOUUTEIBHO Ha OCHOBe MHeKca (index only scan), Kak cienyeT U3 Ha-
3BaHMs MeTOja, He JO/IKeH, Ka3anoch 6bl, TpeGOBaTh 0OpallleHNsT K CTpokaM TabIuILbl,
IIOCKOJIbKY BCe JaHHbIe, KOTOPbIe HY;KHO ITOMYUYUTh C IIOMOLIBIO 3aIIpOCa, B 3TOM CIy4yae
MIPUCYTCTBYIOT B MHAekce. ONHAKO B MHAEKCe HeT MHMOopMauuy o 6udumocmu CTpOK TpaH-
3aKUMSIM — HeJb3sl ObITh YBePEeHHBIM, UTO JJaHHbIE, TIOTydYeHHbIe U3 MHAEKCa, BUIHBI Te-
KylIeil TpaH3aKIUU.

IMosToMy cHavasIa BBIIIOIHSIETCSI oOpalleHue K KapTe Buaumocty (visibility map), koropas
CYIIECTBYET IJIsI KaskIoi Tabauibl. B Helt ogHUM OGMTOM OTMEYEHbI CTPAHMIIbI, HA KOTO-
PBIX COmepsKaTCs TOJbKO T€ BepCUM CTPOK, KOTOpbIe BUIHBI BceM 6€3 MCKIIOUeHMUsT TpaH-
3akiusaM. Eciu moydeHHast U3 MHAEKCA BepCUsl CTPOKM HAXOAMUTCS Ha TaKoi CTpaHuIle,
3HAYUT, 3Ta CTPOKA BMUIHA TEKYIIEei TpaH3aKIMK U 00paIaThcs K caMoii Tabuile He Tpe-
6yetcs. [TocKONBbKY pasMep KapThl BUAMMOCTY OYeHb MaJl, TO B Pe3y/IbTaTe COKPAIIAeTCs
00beM omepanuii BBOIa/BbIBOA. EC/N Ke CTpOKa HAXOAUTCS Ha CTPaHUILE, HE OTMEUYEHHO
B KapTe BUAMMOCTM, TOTA IIPOMCXOOUT obpallleHye U K Tabiuile; B pe3y/bTaTe HMKAKOro
BBIMTPBIIIIA 110 OBICTPOMIECTBUIO B CPABHEHNUY C OOBIYHBIM MHIEKCHBIM ITOMCKOM He J0-
cturaetcs. [IpocMOTp MUCKIIOUUTEBHO Ha OCHOBE MHIeKca 0c00eHHO 3P eKTUBeH, Koraa
BbIOVMpaeMble AaHHbIE U3MEHSIOTCS pegko. OH MOXKET MPUMEHSThCS, KOT/AA B MpeIoxKe-
Hyuy SELECT yKa3aHbl TOJTBKO MMEHA CTOOI0B, II0 KOTOPBIM CO3JaH MHAEKC.

IIpocmoTp Ha ocHOBe 6uTOBOI KapThl (bitmap scan) sgBiaseTcs MoguduUKaLyei mpo-
CMOTpa Ha OCHOBe MHAeKca. [laHHbIIi METOJ, TO3BOJISIET ONITUMMU3UPOBATh MHIEKCHBI MO-
MICK 3a CUeT TOrO, UTO CHavasia MPOM3BOIMUTCS MOUCK B MHIEKCE IJISI BCEX MICKOMBIX CTPOK
1 opmupoBaHMe Tak HasbIBAe€MOi GMTOBOI KapThi, B KOTOPOii YKa3bIBaeTCs, B KAKUX
CTpaHMIAX TabauLbI 3TU CTPOKMU comepskaTcs. ITocie TOro Kak 6MToBast KapTa chopMUpO-
BaHa, BBIMOJIHSIETCS M3BJIeUeHMe CTPOK M3 CTPAHMI] TaGIMIIbI, HO MPY 3TOM OOpalleHne
K KaXK[0# CTpaHuIle MPOU3BOIUTCS MOAbKO 00UH pas.

I pyTM BaskHbBIM ITOHSITMEM SIBJISIETCS CTIOCO0 COeIMHEeHNsI HAG0POB CTPOK (join). Habop
CTPOK MOKET OBITb MOMYUYEH U3 TaGIUIIBI C TTOMOIIBIO OJHOTO MX METOIOB OCTYIIA, OMMN-
CaHHBIX BbIlIe. Ha6op CTPOK MOKET GbITh ITOTyUEH He TOJbKO U3 OJHOI TabIUIIbI, 8 MOKET
OBITb Pe3y/IbTaTOM COeNVHEHMS APYTUMX HabopoB. BaskHO pas3inuaTh CIIOCO0 COemIHEHMS
Tabaui (JOIN) u cmocob coemyiHeHMsI HA60POB CTPOK. [IepBoe MOHSATIE OTHOCUTCS K SI3bIKY
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SQL u saBisieTcs BBICOKOYPOBHEBBIM, JIOTMYECKMM, OHO He KacaeTCs BOMPOCOB peannsa-
LIMU. A BTOpOe OTHOCUTCSI UMEHHO K peanu3aliuin, 3TO — MeXaHU3M HermocpeACTBEHHOTO
BBITTOJTHEHMST COeIVIHEeHNSI HAaGOPOB CTPOK. IIpMHIMITMAIBHO BaXKHBIM SIBJIIETCS TO, UTO 34
OIIMH pa3 COeIUHSIOTCS TOMBKO ABa HAa60pa CTPOK.

Cyl1iecTByeT Tpu criocoba coefMHeHMsI: BIOKEHHbIN MK (nested loop), XemmpoBaHue
(hash join) u cmusHMe (merge join). OHM UMEIOT CBOM 0COGEHHOCTH, KOTOpbie PostgreSQL
YUUTBIBAET IPU BLITTOIHEHUY KOHKPETHBIX 3aMPOCOB.

CyTb c110c06a «BJIOKEHHBII LVKJI» B TOM, UTO IIepe6MparoTCs: CTPOKM U3 «BHELIHEero» Ha-
6opa M [ KaKAOM U3 HUX BBIMOTHIETCS MOUCK COOTBETCTBYIOLIVX CTPOK BO «BHYTPEH-
HeM» Ha6ope. Ec/ii COOTBETCTBYIOIINE CTPOKY HaliIeHbI, TO BHIITOHSETCS X COeAVHEHE
CO CTPOKOIJt U3 «BHeIlIHero» Habopa. [Ipu 3ToM c1rtocobs! BbiGOpa CTPOK 13 0601X HA6GOPOB
MOTYT OBITh pa3JIMYHbIMKU. MeTo[ MoAAepKUBAET COeAVHEHNST KAK Ha OCHOBE PAaBEHCTBA
3HaueHUi aTpUOYTOB (IKBUCOEAVHEHMS), TAK U JTHOObIE APYTHE BUIbI yCIOBUIA. [IOCKOMBKY
OH He Tpe6yeT MOATOTOBUTENbHBIX JeMCTBMUIA, TO CIOCOGEH ObICTPO MPUCTYIIUTD K HETOo-
CpeICTBEHHO BbIgaue pesynbraTta. Metos 3¢ pekTuBeH Ji HEOOIbIINX BEIOOPOK.

[Tpu coenMHeHUM XeIIMPOBAHMEM CTPOKY OTHOI0 Habopa MOMEeNIAl0TCs B XeII-TabIuiIry,
cofepsKaIlyIocsl B MaMsITH, a CTPOKM M3 BTOPOro Habopa IepebuparoTcs, U sl KaxKmoi
13 HUX MpPOBepsieTCcs HaJIuuyMe COOTBETCTBYIOIIMX CTPOK B Xeml-Tabnmuiie. Kirouom xeri-
TaGIUIIBI IBJISIETCS TOT CTOJIGELI, ITO KOTOPOMY BBITTOJTHSIETCS COeIiHEeH) e Hab0POB CTPOK.
Kak mpaBuiio, 44CI0 CTPOK B TOM Habope, Ha OCHOBE KOTOPOTO CTPOUTCS Xelll-Tab/aulia,
MeHbIIIe, YeM BO BTOPOM Habope. DTO MO3BOJISIET YMEHBIINUTD ee pasMep U YCKOPUTb IPO-
1lecc obpaineHus K Heii. [laHHbI MeToJ, paboTaeT TOIbKO ITPU BHITIOTHEHUY SKBUCOEIMHE -
HMUIA, TTOCKOJIBbKY [JIJIST XeII-TabauIIbI MMeeT CMbIC TOJIbKO MIPOBepKa Ha paBeHCTBO MIpoBe-
psieMoro 3HaueHus OMHOMY M3 ee Kioueit. MeTop addeKkTuBeH AJis 60MbIINUX BHIOOPOK.

CoeayHeHMe METOAOM CAMUSHMUS TPOU3BOIMUTCS aHAJOTUYHO COPTUPOBKE CIMSIHUEM.
B aToM cityuae 06a Habopa CTPOK OJIKHBI ObITH IIPeIBAPUTEIBHO OTCOPTUPOBAHBI 10 TEM
CTOJIOLIAM, 10 KOTOPBIM IIPOM3BOAMTCS COeAMHEeHNe. 3aTeM IapasljieJibHO YATAIOTCS CTPO-
KM 13 000MX HAOOPOB M CPABHUBAIOTCS 3HAYEHUS CTOJOIOB, IT0 KOTOPBIM ITPOV3BOAMUTCS
coenvHeHue. [Ipy coBNafieHUy 3HAYEHUT GOPMUPYETCS Pe3YIbTUPYIONAs CTPOKA. DTOT
TMIPOLIECC MPOIO/DKAETCS IO MCUePIIaHus CTPOK B 060ux HaGopax. ITOT METO/, KaK U Me-
TOJI, COEAVHEHUS XeIMPOBAHWEM, paboTaeT TOIbKO MPY BHITIOJTHEHUY SKBUCOETMHEHUIA.
OH npurozeH 1jst paboThl C 60IBIIMMY HAGOpaMM CTPOK.
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10.2. MeToabl npocMoTpa Tabauy,

Terepb MbI MOKEM MEPENTU K PACCMOTPEHMIO TVIAHOB BHITTOJTHEHMST 3aITPOCOB.

[Tpeskae uem MPUCTYITUTH K HEITOCPeICTBEHHOMY BBITTOTHEeHMIO 3ampoca, PostgreSQL ¢op-
MMPYET NJIaH ero BhITIOTHEHMSI. YTOOBI JOCTUYD XOPOIIIeH TPOM3BOANTENbHOCTH, STOT IIAH
IO/KEH YYUTBIBATh CBOMCTBA AAHHbBIX. [IaHMpOBaHMEM 3aHMMAETCS CrelyuaabHas Mog-
cucTeMa — IJIAaHMPOBIIMK (planner). IIpocMOTpeTh IUIaH BHITIOJIHEHMS JTIOO0TO 3arpoca
MOSKHO ¢ moMo1Iibio KoMmaHabl EXPLAIN. /11 meTaJlbHOro IMOHMMAaHMS IVIAHOB BBIIIO/JIHE-
HMUSI CJIOKHBIX 3aITPOCOB TPeOYeTCs OMbIT. MbI M3/I05KMM JIMIIb OCHOBHbIE ITPYEMBI pabOThI
C 9TOI KOMaH/I0.

CTpyKTypa IUIaHa 3aIpoca MmpeacTaBisieT co60it gepeBo, COCTOsIIEee U3 TaK Ha3bIBAEMbIX
y37108 naaua (plan nodes). Y3/1bl Ha HUSKHUX YPOBHSIX JepeBa OTBEUaloT 3a IIPOCMOTP U BbI-
Iauyy CTPOK Ta6INII, KOTOPbIE OCYIIECTBIISIIOTCS C [IOMOIIBI0 METOAOB HOCTYIIA, ONTMCAHHBIX
BbIle. EC/I KOHKPETHBII 3a11pocC TpeOyeT BhITIOTHEHMS OTIepaliyii arperupoBaHmsI, COeIu -
HeHMsT TabIuIl, COPTUPOBKY, TO HaJl y3JIaMy BIOOPKY CTPOK OYIYT pacriojiaraThCst JOTOJN-
HUTeJbHbIE Y3JIbl AepeBa IutaHa. Hampumep, mjst coegyiHeHUs HAGOPOB CTPOK OYIYT MUC-
TOJIb30BATbHCSI CIIOCOOBI, KOTOPBIE MbI TOJTBKO UTO pacCMOTpesu. IjIst KaXKIoTro y3/1a JepeBa
iaHa komaHga EXPLAIN BBIBOOUT MO OJHOI CTPOKE, MPU 3TOM BBIBOISITCSI TAKXKE OLIeH-
K/ CTOMMOCTU BBITIOJIHEHUS Ollepaluii Ha KaXA0M y3Jie, KOTOpbIe Je/aeT IIaHUPOBIIUK.
B cryyae HeOGXOOAMMOCTM IJIs1 KOHKPETHBIX Y3JI0B MOTYT BBIBOAUTHCS ITOIIOJHUTETbHbBIE
crpoku. CaMast TmepBasi CTpOKa IJIaHa COIEPSKUT OBIIYIO OIIEHKY CTOMMOCTY BBITIOTHEHMS
IIaHHOTO 3arpoca.

3amycTuTe yTUINTy psql ¥ BBeAUTE IIPOCTOI 3aIIpoc:

EXPLAIN SELECT *
FROM aircrafts;

B oTBer IMOJIY4YMM I1JIaH BbIIIOJIHEHMS 3aI1poca:

QUERY PLAN

Seq Scan on aircrafts (cost=0.00..1.09 rows=9 width=52)
(1 cTpoka)

ITockonbKy B 3TOM 3aripoce HeT npeaoxkeHus WHERE, oH gomkeH TpoCMOTPETh BCE CTPOKMU
TabGINIIBI, TO3TOMY IJIAHVPOBIIVK BbIOVIPaeT MOC/IeA0BaTeIbHbIN IPOCMOTP (sequential
scan). B cko6Kkax mpyuBeneHbl BaKHbIe ITapaMeTphl IIaHa.
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ITepBoe uKCIIO 03HAYAET OLIEHKY PECYPCOB, TPeOYEMBIX IJISI TOTO, UTOOBI ITPUCTYIIUTD K BbI-
BOZY TaHHBIX. B HallleM ImpuMepe 3Ta OIleHKa paBHA HYITIO, TIOCKOIbKY HUKAaKMe TOTIOTHM -
TeJIbHbIEe Ollepalyy ¢ BBIGPaHHBIMM CTPOKAMM He IperonaraioTcs, 1 PostgreSQL MoxkeT
Cpasy ke BbIBOAUTH MPOUYNTAHHBIE CTPOKMU.

Bropoe uncio — 3TO olleHKa OO6IIel i CTOMMOCTY BBITIONHEHMS 3ampoca. OopMupys 3Ty
OLIEHKY, TFITAHMPOBIIVK UCXOAUT U3 TIPEITIONIOXKEHNSI, UTO TaHHbIN y3eJl IJIaHa 3aIipoca Bbl-
TTOJTHSIETCS 0 KOHIIA, T. €. M3BJIEKAIOTCS BCE MMEIOIIMecs CTPOKY Tabauiibl. OOHAKO B pSIAe
CJIy4yaeB Ha IIPaKTHKe 3TO MOXKET 0Ka3aThCs U He TaK, eC/IU y3el-pOAUTENb IIPEKPATUT CBOIO
paboTy TOCPOYHO, HAIIPUMED, B CJIydae UCIoNb30BaHMs B 3anpoce SELECT npenyioskeHUs
LIMIT, koTopoe OTpaHMUYMBAET BHIOOPKY 3amyceil U3 TabGauIIbl KOHKPETHBIM UX YMCIOM.
OGe OLIeHKM CTOMMOCTH BBITIOIHEHMST BHIPAYKAIOTCST B HEKUX YC/I08HbIX e0UHULAX, KOTOPbIE
BBIYMC/ISIIOTCST HA OCHOBE psifia MMapamMeTpoB cepBepa 6a3 maHHBIX. [Ipy 9TOM He BaXKHO,
B KaKMX KOHKPETHO eAVMHUIIAX TPOMU3BOAUTCS M3MEPEHME CTOMMOCTH : BasKHBI COOTHOILIE-
HMSI cTouMocTedt. 15 Kaskaoro 3armpoca IIaHMPOBIIUK GOpMUpYeT HEeCKOMbKO IIIaHOB.
Ipu cpaBHEHMM pa3IMUYHBIX BAPMAHTOB IJIaHA, KaK IPaBMJIO, [JIS1 BHITTOMIHEHMST BhIOMpa-
€TCS TOT, KOTOPBIN MMeeT HaMMEeHBIIIYIO OOIIYI0 CTOMMOCTb BBITTOTHEH M 3arpoca. OmHaKo
Ipy paboTe ¢ Kypcopamu 3TOT IMIPUHITUIT MOKHO M3MEHUTH C ITOMOIIBIO CIIEIMaIbHOTO I1a-
paMeTpa IIaHMPOBIIMKa cursor_tuple fraction (Kypcopsl B yueGHOM MOCOOUM He
paccMaTpuUBAIOTCS).

Ianee B BbIBOAE MIET OOIll€e UMCIO CTPOK, KOTOPhIE MO/DKHBI GbITh M3BJIeUeHbl (BO3Bpa-
IIeHbl) Ha JAHHOM y3JjIe TIaHa, TaKKe IPY YCIOBYUM BBITIOJTHEHMS 9TOTO y3Jj1a 0 MOHOI0
3aBepileHus. B HallleM mpuMepe YKuCI0 CTPOK PaBHO 9. ITO UKCIIO SIBISIETCS OLIEHKOI, KO-
TOPYIO IUNTAHMPOBIIMK TOyYaeT Ha OCHOBE CTATUCTUKM, HAKAIIMBAEMOJ B CIIEIIMATbHbIX
CUCTeMHbBIX TaOINIIAX.

IMocregHMM IapaMeTPOM y3J1a IIaHa UIeT OIL[eHKa CPeIHero pasMepa CTPOK, KOTOPhIE BbI-
BOOATCS HAa JaHHOM y3JIe IUIaHa 3ampoca. B HamieM mpumepe pasmep (LIMPUHA) CTPOKMU
JaHHbBIX OLleHMBaeTcs B 52 OaiiTa.

B ToMm ciydae, KOorga Hac He MHTEPECYIOT UMC/IeHHbIe OLI€HKM, MOKHO BOCIIO/Ib30BaThCs
napamerpom COSTS OFF:

EXPLAIN ( COSTS OFF ) SELECT *
FROM aircrafts;

QUERY PLAN

Seq Scan on aircrafts
(1 cTpoka)
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Chopmupyem 3arpoc ¢ npegyioxkeHiem WHERE:

EXPLAIN SELECT *
FROM aircrafts
WHERE model ~ 'Air';

QUERY PLAN

Seq Scan on aircrafts (cost=0.00..1.11 rows=1 width=52)
Filter: (model ~ 'Air'::text)
(2 cTpokn)

ITocKOMBKY HAJIOKEHO JOTOJHUTEIbHOE YCIOBME Ha CTPOKM, BbIOMpaeMble M3 TaGIMIIbI,
TO HIKE y371a I/IaHa, OTBEYAIOIIero 3a UX MOCIeJ0BaTeNbHYI0 BBIOOPKY, T0OaBIISIETCS elle
OIIVH y3€J1, OIMCHIBAIOIINIT KPUTEPUit 0TOOpa CTPOK.

Filter: (model ~ 'Air'::text)

TToCKOMBbKY HAJIOXKEHO YCIOBME OTGOpA CTPOK, TO OL[€HKA MX UMC/Ia M3MeHmnach ¢ 9 Ha 1.
B maHHOM C/Tydyae IVTAaHMPOBIINMK HETOYHO OLIEHI UMC/I0 BbIOMPAaeMbIX CTPOK — (aKkTuye-
CKM UX 6yIeT Tpu.

O6partuTe BHMMAaHMe, UTO 110 CBoei (hopMe BbIBOA KoMaHAbl EXPLAIN TaksKe SIBJISIETCS BbI-
6OPKOI1, TO3TOMY B KOHIIE BBIOOPKM, KaK 0OBIYHO, BBIBOAUTCS MHGOPMAIIMS O UMCIIe CTPOK
B HeJi, T. €. B JepeBe IJIaHa. DTO He UMCIO CTPOK, KOTOpble OYAYT BhIGPaHbI U3 TaOIUIIbI.
B maHHOM cityyae 3TO

(2 cTpokn)
Terepb YCIOKHUM 3aIIpOC, TOOABUB B HETO COPTUPOBKY TAHHBIX:

EXPLAIN SELECT *
FROM aircrafts
ORDER BY aircraft_code;

QUERY PLAN

Sort (cost=1.23..1.26 rows=9 width=52)

Sort Key: aircraft_code

-> Seq Scan on aircrafts (cost=0.00..1.09 rows=9 width=52)
(3 cTpokn)
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JIOTIOTHUTEIIbHBIN y3€eJl 0003HAUeH Ha IUIaHe CMMBOJIAMU «->».

Xots no cronbiy aircraft code co3man MHAEKC (A1 MOOIEPKKM IMTEPBUYHOTO KIH0Ua),
TUTAHMPOBIIVK ITPeIIoves He MCII0Nb30BaTh 3TOT MH/EKC, 8 TPUOerHyTh K II0C/Iel0BaTeb-
HOMY CKaHMpoBaHMIO (Seq Scan) Tabmuiibl, 0 UeM rOBOPUT HaM HMKHUIA y3eJI TUIaHa.

Ha BepxHeM y3Jie BbIITOJIIHSIETCS COPTUPOBKA BHIOPAHHBIX CTPOK. ITOCKOIBKY AJIS1 BHIOIHE-
HUSI COPTUPOBKMU TpebyeTcst BpeMsl, OTIIMYHOE OT HYJIS, TO 3TOT (DAKT 1 OTPakeH B TIEPBOIA
YMCIIOBOI o1leHKke — 1,23. DTO OlleHKa BpeMeHM, KOTOpoe MOTpe6yeTcs sl TOTO, YTOOBI
MIPUCTYIIUTD K BBIBOJY OTCOPTUPOBAHHBIX CTPOK. HOo BpeMeHM HeloCpeCTBEHHO Ha CamMy
COPTUPOBKY MOTpe6yeTcs] MeHbIlIe: Bellb B OLIeHKY 1,23 BXOIUT U OILl€HKa CTOMMOCTU T10-
syyeHust BIoopku — 1,09.

Korpa Tabnuiia oueHb MajeHbKasl, TO obpallleHye K MHIEKCY He JACT BhIMIPhIIIA B CKOPO-
CTU, a JINIIb JOGABUT K OIepaIysIM UTE€HUS CTPAHUII, B KOTOPBIX XPAHSITCS CTPOKY TabINII,
ele ¥ ornepauyuyu YTeHus CTPaHMII C 3aIMCIMU MHAEKCA.

O6paTtumcs K Tabnuile «BpOHMPOBAHMUS» 711 UJUTIOCTPAIIMY CKAHVMPOBAHMS IO MHIEKCY.

EXPLAIN SELECT *
FROM bookings
ORDER BY book_ref;

QUERY PLAN

Index Scan using bookings_pkey on bookings (cost=0.42..8511.24
rows=262788 width=21)
(1 cTpoka)

TToCKO/IbKY BBIBOIVMbIE CTPOKM IIJIaHA B YTUIUTE PSql MOTYT GbITh OUeHb JJIMHHBIMU, Mbl
OymeM BHOCUTD HeOO/bIIMe M3MeHeHMs B popMaTupoBaHie BbIBOJA IPU ITepeHoce IiaHa
B TEKCT I10COOMSI.

O6paTuTe BHMMaHMe, UTO TIepBast OIlEHKA CTOMMOCTH B IIJIaHe — He HyjieBast. DTO 06bsIC-
HSIETCSI TEM, UTO, XOTSI MHIEKC Y3Ke YIIOPSIOUeH, U JOTIOTHUTEIbHASI COPTUPOBKA He Tpely-
€TCs1, HO ISl TOTO, UTOOBI HAMTU B MHAEKCE TIEPBYIO CTPOKY B COOTBETCTBUY C TPEOYEMbIM
TTOPSIIKOM, TOKE HY’KHO HEKOTOPOE BpeMs.

Ecnu k copTupoBKe 06aBUTS ellie U YCI0BMe 0TO0pa CTPOK, TO ITO OTPA3UTCS B TOMOTHM-
TeJIbHOM CTPOKe BepXHero (M eIVMHCTBEHHOr0) y3JIa IIaHa.

EXPLAIN SELECT *
FROM bookings
WHERE book_ref > '@000FF' AND book_ref < 'OOOFFF'
ORDER BY book_ref;
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QUERY PLAN

Index Scan using bookings_pkey on bookings (cost=0.42..9.50 rows=54
width=21)
Index Cond: ((book_ref > 'OOQOFF'::bpchar) AND (book_ref <
'"@0OFFF ' : :bpchar))
(2 cTpokn)

O6paTuTe BHMMaHMe, YTO MMOCKOIBKY CTOJI0€I, 10 KOTOPOMY ITPOM3BOAUTCSI OTOOP CTPOK,
SIBJISIETCS MHIEKCUPYEeMbIM, TO X OTOOpP peanusyeTcs He uepes Filter, a uepe3 Index
Cond.

Temepb MPOWITIOCTPUPYEM METOI CKAHMPOBAHMSA Ha OCHOBE GUMTOBOI KapThl Ha IIPU-
Mepe Tabauibl «<MecTa».

EXPLAIN SELECT *
FROM seats
WHERE aircraft_code = 'SU9';

QUERY PLAN

Bitmap Heap Scan on seats (cost=5.03..14.24 rows=97 width=15)
Recheck Cond: (aircraft_code = 'SU9'::bpchar)
-> Bitmap Index Scan on seats_pkey (cost=0.00..5.00 rows=97 width=0)
Index Cond: (aircraft_code = 'SU9'::bpchar)
(4 cTpokn)

B sToM mutaHe B HIDKHEM y3ji€ CTPOUTCS GUTOBAsI KapTa, a B BEPXHEM Y3Jie C ITOMOIIbIO
9TO¥ KapThl CKAHMUPYIOTCSI CTPAHUIIBI TABIUITEI Seats. 3Mech TakKe JIJIsT 0TO0pa CTPOK B CO-
oTBeTCTBMMU C TpemioxkeHneM WHERE ucmonbsyercst ungekc — Index Cond. O6patute
BHMMaHMe, UTO 3HaUeHMe rapamMeTrpa width mpu cosmaHuu 6MTOBOI KapThl PABHO HYIIIO,
MTOCKOJIbKY CaMM CTPOKM Ha 3TOM JTarle ellje He BIOMParoTCs.

Ecm Ham 6ymer HY>KHO BbIOpaTh TOJBKO HOMepa GPOHMPOBaHMII B KAKOM-TO IMalla30He,
TO o6palieHus K Tabuile He IOTPeOYeTCsI: JOCTATOYHO CKAHMPOBAHUS UCK/IIOUNTETHHO
O MHJEKCY.

EXPLAIN SELECT book_ref
FROM bookings
WHERE book_ref < 'QOOFFF'
ORDER BY book_ref;
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QUERY PLAN

Index Only Scan using bookings_pkey on bookings (cost=0.42..9.42 rows=57
width=7)
Index Cond: (book_ref < 'QOOFFF'::bpchar)

(2 cTpokn)

B sTOM m1aHe TOnbKO oavH y3ell — Index Only Scan. 3gech Takke repBast OlleHKa CTOU-
MOCTY He HyjIeBas, T. K. OTbICKaHMe B MHIEKCe HaMeHbIIIero 3HaueHus TpebyeT HeKOTO-
pOro BpeMeHM.

IMocMOTpPUM, KaK OTpaskaloTCs B TIaHAX BBITTOTHEHUS 3aIIPOCOB pPasiMyuHble arperaTHblie
¢yuxruym. HauHeM ¢ IpoCTOro MojcyeTa CTPOK.

EXPLAIN SELECT count( * )
FROM seats
WHERE aircraft_code = 'SU9';

QUERY PLAN

Aggregate (cost=14.48..14.49 rows=1 width=8)
-> Bitmap Heap Scan on seats (cost=5.03..14.24 rows=97 width=0)
Recheck Cond: (aircraft_code = 'SU9'::bpchar)
-> Bitmap Index Scan on seats_pkey (cost=0.00..5.00 rows=97
width=0)
Index Cond: (aircraft_code = 'SU9'::bpchar)
(5 cTpok)

B BepxHeM y3iie IJIaHa BBINOMHIETCS arperuposanne — Aggregate. A B HWKHUX y3J1aX
MTOTOTaBIMBAIOTCS CTPOKM C ITIOMOIIbIO CKAHMPOBAHMS Ha OCHOBe (pOpMMUpPOBaHUS OGUTO-
BOJ KapThl.

Ho BosHMKaeT BOIIPOC: 3aueM BOOGIIe BHIMTOMHSIETCS obpalieHe K CTpaHuIaM TaGInUIIbI
(Bitmap Heap Scan), eciu HMKaKMe 3HAUYEHUST aTPMOYTOB He BHIOMPAIOTCSI, & IO CUNTHI-
BaeTCs JIMIIb YMCIO 3TUX CTPOK? Kasamoch ObI, JOCTATOYHO MCITOMb30BAHMS TOIBKO MH-
nekca. Ho 3To Hy>KHO 11 TOTO, YTOOBI IIPOBEPUTH BUIMMOCTDb BEPCUI CTPOK: Be[lb pa3HbIe
TpaH3aKIMY MOTYT BUJIETb pa3Hble BepCUM CTPOK, ITO3TOMY IPU TTOACUETe UX YMCIa HYX-
HO YYMUTBIBATh, KAKOW TpaH3aKLVM OHM BUIHBI. OOpaTUTe ellle BHMMAaHMe Ha TOT (pakT, 4To
COGCTBEHHO CTaAVsI aTPerMPOBaHMS «CTOUT» He 0UeHb TOPOTo. Ee MOKHO MPUOIU3UTETBHO
oueHuTh Kak 0,24 (oTHSB OT onleHKM 14,48 B y351e Aggregate oneHky 14,24 B y3ne Bitmap
Heap Scan).
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A B 9TOM mpUMepe arperuMpoBaHiue CBSI3aHO Y)Ke C BHIUMCIEHMSIMY HA OCHOBE 3HAaYeHMIi
KOHKPETHOTO CTOJIO11a, a He TTPOCTO C TIOICYETOM CTPOK.

EXPLAIN SELECT avg( total_amount )
FROM bookings;

QUERY PLAN
Aggregate (cost=4958.85..4958.86 rows=1 width=32)
-> Seq Scan on bookings (cost=0.00..4301.88 rows=262788 width=6)
(2 cTpokn)

10.3. Metoabl popMupoBaHUA coepuHEHUIH HABOPOB CTPOK

Terepp 06paTMMCs K METOZAM, KOTOPbIE UCIIOMb3YIOTCS 11t GOPMUPOBAHUS COeIVHEHMIA
HA6opOB CTPOK. HauHeM ¢ MeToma BAOKeHHOro uukia (nested loop). s momyueHmst
CTIMCKA MeCT B CaJIOHaxX caMoyieToB Airbus ¢ ykasaHueM Kaacca 00Ty KUBaHUs choOpMUpy-
€M 3aIpoc, B KOTOPOM COeIMHSIOTCS ABe Tabmuilbl: «Mecta» u «CaMoIeThi».

EXPLAIN SELECT a.aircraft_code,
a.model,
s.seat_no,
s.fare_conditions
FROM seats s
JOIN aircrafts a ON s.aircraft_code = a.aircraft_code
WHERE a.model ~ '#~Air'
ORDER BY s.seat_no;

QUERY PLAN
Sort (cost=23.28..23.65 rows=149 width=59)
Sort Key: s.seat_no
-> Nested Loop (cost=5.43..17.90 rows=149 width=59)
-> Seq Scan on aircrafts a (cost=0.00..1.11 rows=1 width=48)
Filter: (model ~ 'MAir'::text)
-> Bitmap Heap Scan on seats s (cost=5.43..15.29 rows=149
width=15)
Recheck Cond: (aircraft_code = a.aircraft_code)
-> Bitmap Index Scan on seats_pkey (cost=0.00..5.39
rows=149 width=0)
Index Cond: (aircraft_code = a.aircraft_code)
(9 cTpok)
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VY3en Nested Loop, B KOTOPOM BBINOIHSETCSI COeAVHEHME, MMeeT IBa AOYEePHUX y37a:
BHeILIHUI — Seq Scan u BHyTpeHHUI — Bitmap Heap Scan. Bo BHelHeM y3ie nociie-
IOBaTeNbHO CKaHMUpyeTcs Tabmuita aircrafts ¢ meapio 0T60pa CTPOK COTMIACHO YCIOBUIO

Filter: (model ~ 'AAir'::text)

Iyt Kaxkmoii 13 0TOGPaHHBIX CTPOK BO BHYTPEHHEM JouepHeM y3iie (Bitmap Heap Scan)
BBITIOJTHSIETCS TIOUCK B TabuIle seats M0 MHOEKCY C UCIO0Ib30BaHMEM OUTOBOI KapThl.
Ona dhopmupyeTcs B y3ie Bitmap Index Scan ¢ yueToM yCIOBUS

Index Cond: (aircraft_code = a.aircraft_code)

T. €. IJIs1 TEKYIIEro sHaueHust atpubyra aircraft code, mo KOTOpPOMY BBIIOTHSIETCS CO-
envHeHne. Ha BepxHeM ypoBHe I1aHa COopMUPOBAHHbIE CTPOKU COPTUPYIOTCS T10 KITIOUY
(Sort Key: s.seat_no).

Cnenyromuit MeTon, coegyHeHUs HA60POB CTPOK — coenuHeHMe xemmyposauueM (hash
join). [ToryuuM CIIMCOK MapIIPyTOB C yKa3aHWeM MO/ CaMoJjieTa, BhITIOIHSIIOIIero peii-
CBI IO 3TMM MapuipyTaM. Bocmosnb3ayeMcs Tabauiiamu «MapiipyTbi» 1 «CaMoJIeThI».

EXPLAIN SELECT r.flight_no,
r.departure_airport_name,
r.arrival_airport_name,
a.model
FROM routes r
JOIN aircrafts a ON r.aircraft_code = a.aircraft_code
ORDER BY flight_no;

QUERY PLAN

Sort (cost=24.25..24.31 rows=21 width=124)
Sort Key: r.flight_no
-> Hash Join (cost=1.20..23.79 rows=21 width=124)
Hash Cond: (r.aircraft_code = a.aircraft_code)
-> Seq Scan on routes r (cost=0.00..20.64 rows=464 width=108)
-> Hash (cost=1.09..1.09 rows=9 width=48)
-> Seq Scan on aircrafts a (cost=0.00..1.09 rows=9 width=48)
(7 cTpok)

Ha camoM BHYTpeHHEM ypOBHe IIJIaHa MocIeoBaTeIbHO CKaHupyetcs (Seq Scan) Tabmu-
naaircrafts, u Gopmupyercs xem-Tabamniia, KIIOUaMyU KOTOPOJ SIBJISIIOTCS 3SHAUEHMS aT-
pubytaaircraft_code, T. K. UMEHHO 10 HEMY BBITIOTHSIETCS COeiuHeHMe Tabintl. 3aTemM
MOC/IeJOBaTeNIbHO CKaHupyeTcs (Seq Scan) Tabnuia routes, u AJi1 KakI0i ee CTPOKU
BBITIOJTHSIETCSI IOUCK 3HAUeHus aTpubyTta aircraft_code cpemu Kitoueit Xel-Tabanilsl:
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Hash Cond: (r.aircraft_code = a.aircraft_code)

Ectu Takoit OMCK ycIienieH, 3HaunT, GopMyupyeTcss KOMOMHMPOBaHHAsI pe3yIbTUPYIONIast
CTPOKA BHIOOPKMN.

Ha BepxHem ypoBHe I1aHa cOpMMUPOBAHHbIE CTPOKM COPTUPYIOTCS. O6paTuTe BHUMAHME,
YTO Xelll-Tab/Iuia Co3AaHa Ha OCHOBE TO¥ TaG/IMIIbI, UMCIO CTPOK B KOTOPOI MEHbIIIE, T. €.
aircrafts. Takum o6pa3oM, ITOMCK B Heli OYIET BHITIOMHSIThCS ObICTpee, YeM eciu Obl
Xem-Tab/uiia 6bl1a Co3maHa Ha OCHOBE TaO/IMIIBI routes.

TMocaemunit U3 METOAOB COeNMHEHMsI HAGOPOB CTPOK — COeAVMHEHUe CIMSHMEM (merge
join). IS MUTIOCTPALIMM BOCIIOIb3YeMCSI IIPOCTHIM 3aIIPOCOM, ITOCTPOEHHBIM Ha OCHOBE
Tab/mi «ButeTs» 1 «IlepeneTsl». OH BbIGMpAET IJIs1 KaskKI0ro 611eTa BCe IePesIeThl, BKIIIO-
yeHHbIe B Hero. KoHeuHo, 3TO OueHb YIIPOLIeHHbIN 3alIpocC, B peajbHOl CUTYaLM OH He
MIpeICTaB/IsT Obl OOBIION MPAKTUUECKOI IO/Ib3bI, HO B I€JISIX YIIPOIIEHNS [JIaHa 1 TOBbI-
IIeHNS HAIJISIAHOCTY BOCIIONb3YEMCST VM.

EXPLAIN SELECT t.ticket_no,
t.passenger_name,
tf.flight_id,
tf.amount
FROM tickets t
JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no
ORDER BY t.ticket_no;

QUERY PLAN

Merge Join (cost=1.51..98276.90 rows=1045726 width=40)
Merge Cond: (t.ticket_no = tf.ticket_no)
-> Index Scan using tickets_pkey on tickets t (cost=0.42..17230.42
rows=366733 width=30)
-> Index Scan using ticket_flights_pkey on ticket_flights tf
(cost=0.42..67058.74 rows=1045726 width=24)
(4 cTpokn)

IBa BHYTPEHHMX y3Jla JepeBa IIaHa OTBEYalOT 3a CKaHMpoBaHue Tabmui tickets m
ticket_flights mo mumekcam (Index Scan). Takum o6pasom, BepxHuii y3en (Merge
Join) momydaeT HAGOPBI CTPOK ITUX TAOIUIL Y3KE B OTCOPTUPOBAHHOM BHJIE, [IO3TOMY He
TpebyeTcs OTAEIBHOTO Y3J/1a IJISI COPTUPOBKY Pe3yIbTUPYIOIIUX CTPOK. O6paTHTe BHUMA-
HJ€e Ha OI[€HKM CTOMMOCTY BBITTOJIHEHMSI BCEX TPEX OIepalluii: ABYX CKAaHMPOBAHMIA TaOINIT
U pe3y/IbTUPYIOIIEro coequHeHMs cusiHMeM. Mbl BUAMM, UYTO TTepBasi OlleHKa B y3Jjie Merge
Join paBHa 1,51, 4yTO 3HAUKUTENIBHO MeHbIIIe BTOPBIX OIl€HOK, BHIUMCIEHHBIX TJIAHUPOB-
IIVMKOM JIJIS ABYX HMKHMX Y3JI0B, a MMeHHO: 17230,42 u 67058,74.
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HamomHuM, 4TO mepBasi OIleHKa FOBOPUT, CKOJIBKO PECYpCcoB OymeT 3aTpaueHo (CKOJIbKO
BpeMeH!, B YCIOBHBIX eIMHUIIAX, POIIEeT) M0 Hayala BbIBOJA ITePBbIX Pe3yIbTaTOB BbI-
TTOJTHEHMST oIlepalluy Ha JaHHOM YPOBHE JiepeBa IlaHa. BTopas olleHKa ITOKa3bIBaeT 00-
IIee KOJIMYEeCTBO PECYPCOB, TPEOYIOMIVIXCS 1JIs [TOJTHOTO 3aBepIIeHNs onlepaluy Ha JaHHOM
YpOBHe JepeBa iaHa. TakuM 06pa3oM, MOKHO 3aKJIIOUUTh, UTO BHIBO, PE3Y/IbTUPYIONITNX
CTPOK HAYHETCS ellle 3a70/T0 10 3aBepiieHMs] CKAHMPOBAHMS MCXOIHBIX TAOMUII.

10.4. YnpaBneHue NNaHUpPOBLLUKOM

Jns1 ynipaBieHys IJIaHUPOBUIMKOM IIPeSyCMOTPEH Leblii psiJ TapaMmeTpoB. VX MOXKHO 13-
MEHUTDb Ha BpeMs TeKYIIero ceaHca paboTsl ¢ MOMOIIbi0 KoMmaHael SET. KoHeuHo, usme-
HATH [IapaMeTphl B TPOU3BOACTBEHHOM 6a3e NJaHHBIX CJieflyeT TOIbKO B TOM CiIy4ae, KOrga
BbI 000CHO8AHHO CYUTAETE, YTO TUVIAHUPOBIIMK OIIMbaeTcss. OmMHAKO /ST TOTO YTOOBI Ha-
YUUTBHCSI BUETh OIMOKY TUIAHVPOBINNKA, HY)KeH 60bIIoi ombIT. [lo3TOMY CiienyeT pac-
CMaTpuBaTh NIpUBeJeHHbIe Jajee KOMaHIbl YIIpaBaeHMs IVIaHMPOBILMKOM JIUILb C TI03U-
I U3y4eHU IMOTEHIMaJIbHBIX BO3MOKHOCTEN YIIpaBJ/JIeHMA MM, a He KaK peKOMeHOalio
K 0e3yMHOMY M3MeHEeHMIO 3TUX I1apaMeTPOB B pealbHOI paboTe.

Hanpumep, 4TO6BI 3aIIPeTUTD IJIAHMPOBIIMKY UCIIONB30BAaTh METOJ, COEIMHEHMS Ha OCHO-
Be XeUIMPOBaHMs, Hy>KHO ClIeJIaTh TaK:

SET enable_hashjoin = off;

YTo6bI 3allpeTUTb IVIaHMPOBIIMKY MCIIOJIb30BATh METOH COeaAVMHEeHM CIUsIHNUeM, HY>KHO
caeyaTb Tak:

SET enable_mergejoin = off;

A OJist TOro YTOOBI 3aIlIpeTUTh IJIAaHMPOBUIMKY UCIIONb30BATb COeAMHEHNME METOA0M BJIO-
JKeEHHOI'O LIMKJ/Ia, HY>KHO COe/iaThb TaK:

SET enable_nestloop = off;

ITo YMO/TYaHMIO BCE 3TU MMapaMeTpPbl MMEIOT 3HAYEHME ON (BKJ'[IO‘IGHO).

Heo6x0mMMO YTOUHUTH, YTO B PE3Y/IbTATe BHITIOJTHEHUS BBILIEIPUBEIEHHBIX KOMAH[ HE
HaK/IaJbIBAETCS TIONIHOTO 3aIpeTa Ha MUCIOIb30BaHMe KOHKPETHOTO METO/a COeIMHEHVSI
Hab6OpOB CTPOK. MeToay MPOCTO HA3HAYAETCSI OUeHb BbICOKASI CTOMMOCTD, HO TIAHUPOB-
YK BCE PaBHO COXPAHSIET BO3MOKHOCTb MaHEBPA, U Jaxke TaKOii «3aIlpeIleHHbI» MeTOJ,
MOXeT ObITh MCII0/Ib30BaH. bosiee MOAPOGHO 3TOT BOIIPOC PAcCCMaTPMBAETCS B OJHOM U3
MpUMepOoB B paszesie «<KKOHTpOo/IbHbIE BOITPOCHI U 3aJaHUSI».
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HaBaiiTe 3ampeTuM IUIAHUPOBLIMUKY UCIIOIb30BATh METOA, COeIUHEHUS CIINSTHUEM :
SET enable_mergejoin = off;
SET

Terepb MOBTOPUM ITPEeAbIAYIIMIL 3aIIPOC:

EXPLAIN SELECT t.ticket_no,
t.passenger_name,
tf.flight_id,
tf.amount
FROM tickets t
JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no
ORDER BY t.ticket_no;

QUERY PLAN

Sort (cost=226400.55..229014.87 rows=1045726 width=40)
Sort Key: t.ticket_no
-> Hash Join (cost=16824.49..64658.49 rows=1045726 width=40)
Hash Cond: (tf.ticket_no = t.ticket_no)
-> Seq Scan on ticket_flights tf (cost=0.00..18692.26
rows=1045726 width=24)
-> Hash (cost=9733.33..9733.33 rows=366733 width=30)
-> Seq Scan on tickets t (cost=0.00..9733.33 rows=366733
width=30)
(7 cTpok)

Terepb MIAHMPOBIIYUK BHIOVPAET CIMSHME XeIIMpPOBaHMeEM. I1oydeHHbIe OLIeHKU CTOU-
MOCTY BBITIOJIHEHUS 3aITpoca OYAyT 3HAUMTETbHO BhIIIIe, a BBIBOZ, PE3Y/IbTUPYIONINX CTPOK
HAYHETCS 3HAYUTETbHO TTO3THee, YeM IIPY MCITOJIb30BaHUM METO/Ia COENVHEHMS CIUSTHU -
eM. Ha 3To yKka3biBaeT 3HaueHMe rapaMeTpa cost I BepxHero y3Ja JepeBa IJlaHa:

cost=226400.55..229014 .87

B xomanze EXPLAIN moskHO yka3aTh onuno ANALYZE, 4TO IO3BOIUT BBIIIOJIHUTD 3aIIPOC
U BBIBECTM Ha 3KpaH (paKTMUeCcKyue 3aTpaThl BpeMEHM Ha BBINOJHEHME 3aIpoca U YMUCIOo
dakTuuecky BBIGPaHHBIX CTPOK. ITpy 3TOM, XOTS 3aITPOC U BIITOJIHSAETCS, CAMU PE3YIbTH-
pyrolye CTPOKM He BbIBOISTCS.

CHauana pa3peluM IIaHUPOBUIUKY UCII0/Ib30BaTh METOM, COeIUHEHUS CIIUSTHUEM :
SET enable_mergejoin = on;

SET
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IToBTOpUM mpenpiAyuii 3ampoc ¢ onumeit ANALYZE.

EXPLAIN ANALYZE
SELECT t.ticket_no,

t.passenger_name,
tf.flight_id,
tf.amount

FROM tickets t

JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no
ORDER BY t.ticket_no;

QUERY PLAN

Merge Join (cost=1.51..98276.90 rows=1045726 width=40)
(actual time=0.087..10642.643 rows=1045726 loops=1)
Merge Cond: (t.ticket_no = tf.ticket_no)
-> Index Scan using tickets_pkey on tickets t
(cost=0.42..17230.42 rows=366733 width=30)
(actual time=0.031..762.460 rows=366733 loops=1)
-> Index Scan using ticket_flights_pkey on ticket_flights tf
(cost=0.42..67058.74 rows=1045726 width=24)
(actual time=0.006..7743.705 rows=1045726 loops=1)
Planning time: 122.347 ms
Execution time: 10948.791 ms
(6 cTpok)

dakTnueckue 3aTpaThbl BpEMEHM U3MeEPAIOTCA B MUIZIMCEKYHOAX, @ OEHKM CTOMMOCTU —
B YUIOBHBIX €IVMHUIIAX, IO3TOMY IUIAHOBbIE OLIEHKM U (haKTHUUeCKMe 3aTpaThl COBIIACTDb He
MOryT. BaskHee 06paTHTh BHMMaHMe Ha TO, HACKOIbKO TOUHO ITAHMPOBIINK OII€HUJT YU CII0
06pabaThIBaEMBbIX CTPOK, a TAKKe Ha (aKTUUeCKOe UMCIIO TOBTOPEHMIT TOTO MV MHOTO y3-
Jla JepeBa IulaHa — 3TO MapaMeTp Loops. B JaHHOM 3ampoce KakKIOblii y3es IIaHa ObLI
BBIITOJTHEH POBHO OJIMH pa3, ITOCKOJIbKY BbIOOP CTPOK M3 000MX COemMHSIEMbBIX HAOOPOB
MIPOU3BOIMUIICS IO MHAEKCY, TO3TOMY JOCTATOYHO OFHOTO IMPOXOAA IO KaXIOoMy Habopy.
Yucio BeIOMPAaEMbIX CTPOK GbIJIO OI[EHEHO TOYHO, ITOCKOJIBKY TAOIMIIbI CBSI3aHbI ITO BHEIII -
HEMY K/TIOUY, ¥ B BBIGOPKY BKJTIOUAIOTCSI BCE UX CTPOKM (HeT mpemtoskeHust WHERE).

KpOMe BpeMeHM BbIIIOTHEHMA 3aIlIp0OCa BIBOAUTCS TaKXKe M BpeMA Cl)OpMI/IpOBaHI/IH IIJIaHa.

Heo6x0a1M0 yUUTBIBaTh, UYTO (haKTUUECKMe 3aTpaThl BpEMEHM Ha pa3HbIX KOMITbIOTEpax
OyoyT pasanyaThcs. BymeT apyruM U GakTuueckoe BpeMsl Py IMTOBTOPHOM BbITIOTHEHUY
3ampoca Ha OGHOM M TOM ke KOMIbIOTepe, MOCKonbKy U B CYB]I, 1 B onepalluOHHOM CU-
CTeMe UCITOMb3YIOTCS Oydepu3anys ¥ KSIMPOBaHMe, a TAKKE C TEUeHeM BpeMEH MOKET
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M3MEHSThCS (haKTHUecKas Harpyska Ha cepBep. [103ToMy BpeMsl BbIITOJHEHMS TOBTOPHO-
0 3aIIpoca MOXKET OKa3aThCsl 3HAUMTEIBHO MEHbIIIe, YeM BpeMs BBIIIOTHEHMS IIePBOro,
a BpeMs BBIITOJIHEHMSI 3aIIp0ca B TPeTHMit pa3 — HEMHOTI'O O0JIblile, YeM BO BTOPOJA.

Ecm moguduuypoBats 3amnpoc, no6aBuB npeayioxkeHne WHERE, To TOUHOTo coBIageHuUs
OIIeHKM YMC/Ia BBIOMPaeMbIX CTPOK U (DaKTUUECKOTO UX UMC/IA YKe He Gyrer.

EXPLAIN ANALYZE
SELECT t.ticket_no,

t.passenger_name,
tf.flight_id,
t£f.amount

FROM tickets t
JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no

WHERE amount > 50000

ORDER BY t.ticket_no;

QUERY PLAN
Merge Join (cost=27391.09..46664.80 rows=75126 width=40)
(actual time=2133.715..3117.200 rows=72647 loops=1)
Merge Cond: (t.ticket_no = tf.ticket_no)
-> Index Scan using tickets_pkey on tickets t
(cost=0.42..17230.42 rows=366733 width=30)
(actual time=0.009..318.517 rows=366733 loops=1)
-> Sort (cost=27390.66..27578.48 rows=75126 width=24)
(actual time=2132.781..2173.526 rows=72647 loops=1)
Sort Key: tf.ticket_no
Sort Method: external sort Disk: 2768kB
-> Seq Scan on ticket_flights tf
(cost=0.00..21306.58 rows=75126 width=24)
(actual time=0.351..332.313 rows=72647 loops=1)
Filter: (amount > '50000'::numeric)
Rows Removed by Filter: 973079
Planning time: 1.415 ms
Execution time: 3135.869 ms
(11 cTpok)

Il1aH BBINOJIHEHMs 3aIpoca u3MeHMIcs. MeTon coegyHeHMs] HAaOOPOB CTPOK OCTaJICs
MPEeKHUM — cusiHe. Ho BbIGOPKA CTPOK B HIDKHEM Y3JI€ iepeBa IJIaHa Terepb BbIITOIHS -
eTcsI C TOMOIIBIO TTOCIeA0BATEbHOTO CKAHMPOBAHMS M COPTUPOBKU. O6GpaTUTE BHUMAHME,
yTo npu BraoueHny onnyy ANALYZE MoskeT BBIBOAMTbBCS JTOMOJIHUTE/IbHAS MHPOPMAaLIVST
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0 hakTMUeCKM UCIIONb30BABIIMNXCS METOIAX, O 3aTpaTax IaMsITH 1 Ap. B uactHOCTH, cKa3a-
HO, YTO ObLJIa UCIIOIb30BaHA BHEIIHSIS COPTUPOBKA Ha Aycke (Sort Method), mpuBeneHbl
3aTpaThl TaMITH Ha ee BhIMIOJIHeHYe, IPUBEeeHO YMCIIO CTPOK, YAaJeHHbIX [IpU IIPOBepKe
ycnoBus ux otéopa (Rows Removed by Filter).

daKTUUeCcKoe YMCIO CTPOK, BhIOpaHHbIX U3 Tabmuilel ticket flights, u dakTmueckoe
YUCIO Pe3YIbTUPYIOUIMX CTPOK 3aIMpoca XOTS U He COBIMAIM C OL[eHKaMM 3TUX 4MCes, HO
OKasa/lNch BecbMa OMM3KUMM K HUM. PaKTHUecKyue 3HaUeHMUsT paBHbI 72 647, a OLIEHKU —
75126. OTO XOpOIIMii pe3yabTaT paboThl IVIAHMPOBIIMKA.

O6patuMcs elle pas K 3aIlIpocy, KOTOPbI MbI y3Ke pacCMaTPMBaIM BbIlIE, U BBITIOTHMM €ro
c onuysimu ANALYZE n COSTS OFF (st cokpailieHMs BbIBOAA). B riytaHe 3TOTO 3ampoca Hac
OymeT MHTepecoBaTh akTMUecKuii mapamerp Loops.

EXPLAIN (ANALYZE, COSTS OFF)
SELECT a.aircraft_code,

a.model,
s.seat_no,
s.fare_conditions

FROM seats s
JOIN aircrafts a ON s.aircraft_code = a.aircraft_code

WHERE a.model ~ '~Air'

ORDER BY s.seat_no;

QUERY PLAN
Sort (actual time=3.423..3.666 rows=426 loops=1)
Sort Key: s.seat_no
Sort Method: quicksort Memory: 46kB
-> Nested Loop (actual time=0.236..0.993 rows=426 loops=1)
-> Seq Scan on aircrafts a (actual time=0.100..0.112 rows=3
Loops=1)
Filter: (model ~ 'MAir'::text)
Rows Removed by Filter: 6
-> Bitmap Heap Scan on seats s (actual time=0.080..0.154
rows=142 loops=3)
Recheck Cond: (aircraft_code = a.aircraft_code)
Heap Blocks: exact=6
-> Bitmap Index Scan on seats_pkey
(actual time=0.064..0.064 rows=142 loops=3)
Index Cond: (aircraft_code = a.aircraft_code)
Planning time: 0.554 ms
Execution time: 3.840 ms
(14 cTpok)
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Kak BuMAHO 13 1iaHa, 3HayeHue napaMmerpa Loops IJIs y3/1a, BbIMOTHSIOIET0 CKAHUPO-
BaHMe TaOMUIBI seats IO MHAEKCY C MOCTPOeHMeM OMTOBOI KapThl, paBHO TPeM. DTO
06BSCHSIETCS TEM, UTO M3 TabauIbl aircrafts 6buM QakTUUeCcKy BhIOPAHBI TPU CTPO-
KU, U 071 KaxOoli 3 HUX BBITIONHSIETCS MTOMCK B Tabiuile seats. [jisg moacyera o6mmx
3aTpaTt BpeMeHM Ha BbITIOIHeH)e oTiepalyii CKaHUPOBaHMSI 110 MHIEKCY 3a TP LIMKJIa HYX-
HO 3HaUeHMe napamMeTrpa actual time yMHOXUTD Ha 3HaUeHMe rapameTpa Loops. Takum
obpasom, 1151 y3/1a JepeBa maHa Bitmap Index Scan monyunm 0,064 x 3 = 0,192.

[Tomo6HbIe BbIUMCIEHMS OOIIMX 3aTpaT BpeMeHM Ha IIPOMEXYTOUHBIX YPOBHSIX JiepeBa
IJIaHa MOTYT MIOMOYb BBISIBUTh Hambosee pecypcoeMKue omnepaiuu. [IomyTHO 3amMeTum,
YTO, COIVIACHO 3TOMY IUIaHy, COPTMPOBKA Ha BepXHEM YpPOBHe IJlaHa BBIIOTHSIACH B MHa-
MSITH C MUCTIOITb30BaHMEM MeToza quicksort:

Sort Method: quicksort Memory: 46kB

Ilo cux Top MbI PaCCMaTPUBAJIM TOBKO BBIOOPKU, T. €. TaKMe 3aIpOChl, KOTOPbIE HE U3Me-
HSTIOT XpaHUMBIX JaHHBIX. OMHAaKO, KpoMe BbIOOPOK, eCTh TaKie OoIepalyy, Kak BCTaBKa,
06GHOBJIEHME U YaaTeHye CTPOK. Hy>)KHO ITOMHUTD, YTO XOTSI pe3y/IbTaThl BBIOOPKY U HE BbI-
BOZSITCS, TEM He MeHee, OHa (paKTMUeCKy BCe PaBHO BhINOIHsETCs. [ToaToMy eciiu Tpeby-
eTCsI UCCJIeTOBATh TUIAH BBIITOJIHEHMS 3aIIpoca, MOAM(MUIMPYIOIIETO TaHHbIE, TO IJISI TOTO,
YTOOBI MI3MEHEHMSI HAa CAMOM JIejie TPOU3BeaeHbl He ObLIM, HY’KHO BOCITOJIb30BAThCSI TPaH-
3aKiueit C OTKaTOM U3MeHEeHUA.

BEGIN;
BEGIN

EXPLAIN (ANALYZE, COSTS OFF)
UPDATE aircrafts
SET range = range + 100
WHERE model ~ '~Air';

QUERY PLAN
Update on aircrafts (actual time=0.299..0.299 rows=0 loops=1)
-> Seq Scan on aircrafts (actual time=0.111..0.121 rows=3 loops=1)
Filter: (model ~ 'MAir'::text)
Rows Removed by Filter: 6
Planning time: ©.235 ms
Execution time: 0.414 ms
(6 cTpok)
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ROLLBACK;

ROLLBACK

B mokyMeHTaIMy MIPUBOAUTCS BaXKHOE MPeOCTepeskeHe O TOM, UTO HeJTb3sT IKCTPATIOy-
poBaTh, T. €. PacIpOCTPaHSITh, ITYCTh Jake M C HEKOTOPBIMM MOMIPAaBKAMM, OLI€HKM, ITOJTY-
YeHHbIe IJ151 Ta6INII HEOOIBIIIOrO pa3Mepa, Ha TabauIiIbl 60JIbIIOro pa3Mepa. ITO OObICHSI-
€TCsI TeM, UTO OLIeHKM, BbIUMC/IsIeMble IJIaHMPOBIIVIKOM, He SIBJISIOTCS JMHeiHbIMu. OgHa
Y3 TIPUYMH 3aK/ITI0YAeTCSI B TOM, UTO JJIS1 TAO/IMI] Pa3HBIX Pa3MepOB MOTYT ObITh BbIGPaHbI
pasHble mIaHbl. Hampumep, M1 MaJeHbKOM TabMMIIbl MOXKET GbITh BbIOPAHO MOCIEA0Ba-
TeJIbHOE CKaHMPOBaHMe, a it 60JbIIO — CKaHMPOBaHMe 10 MHIEKCY.

10.5. OnTumMmsauma 3anpocos

MbsI paccmoTpesnu 6a30Bble CIIOCOObI TOTyYeHNsT TUIaHA BBITIOTHEHMST 3a11poca U TT03HAKO-
MMINCh C TUIIMYHBIMM KOMIIOHEHTAaMM TUIaHA. DT 3HaHMS MIPU3BAHbI IOMOYb B TEX CH-
Tyalusx, Korga Heo6XonouMo YCKOPUTD BbITIONHeHMe 3anpoca. [Ipyu NpuUHITUM pelleHus
0 TOM, UTO BBITIOJTHEHME KaKOTro-11b0 3ampoca HY>KHO OIITUMMU3UPOBATh, CJiefyeT YIUThI-
BaTh He TOJIbKO aOCOIOTHOE BPEMS €ro BBIMTOTHEHNS, HO U YaCTOTY €T0 MCITOMb30BaHUSI.
3ampoc MOXKeT BBITIOMHSITHCS, HATIpUMep, 32 HECKOIbKO MWIIMCEKYH]I, HO TAKMUX 3aIIPOCOB
MOTYT OBITb COTHY MJIV THICSTUN.

B pesynbTaTe pecypchl cepBepa OyIyT pacxomoBaThCS OUeHb MHTEHCUBHO. BO3MOKHO, UTO
B TaKO¥ CUTyalMM MPUIETCS 3aHATbCS YCKOPEHMEM BBITIOIHEHMS 9TOTO 3aIpoca. A eciu
3aIpoC BHITIONHSIETCSI OOMH pa3 B MecsI], CKaXkeM, JIJIs IOTyYeHUSI UTOTOBOI KapTUHBI 110
MpofAaskaM aBMabWIETOB 33 STOT MEPUOA, TO B 3TOM CiIyyae GOPOThCS 3a YCKOpPeHUe Ha
HECKOJIbKO MWIIMCEKYHT, BUOMMO, He MMeeT CMbICIIa.

TToBnusTh HA CKOPOCTbDb BBIINIOJIHEHMS 3aIIp0Ca MOXXHO pa3/IMYHbIMU CHOCO6aMI/I, MbI pac-
CMOTPHUM HEKOTOPbIE 13 HUX:

- Oo6HOBJIeHME CTAaTUCTUKNU, HA OCHOBE KOTOpOﬁ IJIAaHUPOBIIMK CTPOUT IIJIAHBI;
— JW3MEHeHMe MCXOAHOI'0O KOoJa 3aIrpoca,

— M3MEHEeHMe CXeMbl TaHHbIX, CBSI3aHHOE C JeHOpMa/Iu3allyeii: co3JaHne MaTepuaaIn3o-
BAaHHBIX ITPEJICTABIIEHMII U BPeMEHHBIX TabJNII, CO3IaHMe UHIEKCOB, MCIT0JIb30BaHNe
BBIUMCJISIEMbIX CTOJIOLIOB TAOINII;
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- M3MeHeHMe MMapamMeTPOB IUIAHMPOBIIMKA, YIIPABISIOMINX BBIOOPOM IMOPSIAKA COeqMHe-
HMSI HAGOPOB CTPOK: UCHOIb30BaHME OOIIMX TaOIMUHBIX BbIpaXkKeHMIA (3aIIpOCHI C Ipe/I-
nosxxenreMm WITH), ucnonb3oBaHue PUKCUMPOBAHHOTO MOPSIKA COeIMHEeHMs (TTapamMmeTp
join_collapse_limit = 1), 3ampeT pacKpbITHS IOA3aIIPOCOB U MpeobpasoBaHMsI UX
B coemyHeHus tabmuil (mapamerp from collapse limit =1);

— M3MeHEeHMe IMapaMeTpoB IUIAHMPOBIIMKA, YIPABISIOMINX BbIGOPOM MeTOAA IOCTY-
rna K gJaHHbIM (enable_seqgscan, enable_indexscan, enable_indexonlyscan,
enable_bitmapscan) u crocoba coemuHeHMsT HA60POB CTPOK (enable_nestloop,
enable_hashjoin, enable_mergejoin);

— J3MeHeHMe ITapaMeTpPOB IVIAHUPOBIIMKA, YIIPABJSIOLIIMUX UCIIOIb30BAaHUEM DPsifia Olle-
paumii: arperMpoBaHue Ha OCHOBe xelnpoBaHus (enable_hashagg), matepuannsa-
1111 BpeMeHHbIX HabopOB CTPOK (enable_material), BeIMONMHEHME IBHOI COPTUPOB-
KU TIpU HAJIMUNU APYTUX BO3MOKHOCTel (enable_sort).

Heo6x0aMbIM YCJTOBMEM IS TOTO, YTOOBI TVTAHMPOBILMK BhIOPAJI TPaBUIbHbIN IJ1aH, SIB-
JISeTCsl Hauuue akTyalbHOM CTaTUCTUMKU. ECiM BbI Mpefnosnaraete, 4To IJIaHMPOBIIMUK
OIMPAeTCsl Ha HeaKTyaJIbHYI0 CTATUCTUKY, MOKHO €€ IPUHYAUTEIbHO OOGHOBUTDH C ITIOMO-
mpio komaHasl ANALYZE. Hanpumep, 0OGHOBUTDH CTAaTUCTMKY ISl Tabauipl aircrafts
MOXXHO, BBITIOTHUB KOMaHAy

ANALYZE aircrafts;
ANALYZE

B kauecTBe mpuMepa CUTYaluy, B KOTOPOJ ONMTUMM3ALIMS 3aMpoca MpeacTaBisieTcst 060c-
HOBaHHOJi, paCCMOTPUM CJIeOVIOIIYIO 3amady. IIpearnoaoskumM, UTO He06X0AUMMO OIpene-
JIUTH CTEIeHb 3aTPYKEHHOCTM KacCUPOB Hallleii aBMaKOMITaHMM B ceHTs6pe 2016 r. [jis
9TOTO, B YaCTHOCTH, TpeOyeTCs BhISIBUTD paclipee/ieHue uucia onepainii OpoHMpOBaHMUS
IO YMCITy 61/1eTOB, 0POPMJIEHHBIX B paMKax 3TUX orepaliuii. J[pyrMMu cioBaMMu, 9TO O3Ha-
YaeT, YTO HYKHO MTOJICYNTATD YMCIIO OTIepalnii GpOHMPOBaHMS, B KOTOPBIX 6bUT 0popMiIeH
TOJIBKO OAVH OMJIET, YMCJIO ONepalyii, B KOTOPbIX ObLI0 0hopMIIeHO IBa GuiieTa U T. 1.

9Ty 3amavy MOKHO TIepedopMYyINpPOBaTh TaK: AJIsI KaskI0ii CTPOKM, OTOGPaHHOI 13 TabIu-
bl «<BpoHupoBanus» (bookings), Hy;KHO MOACYMTATh COOTBETCTBYIOIIVE CTPOKY B Tab-
quue «bunetsi» (tickets). Peub ngeT 0 CTpoKax, B KOTOPBIX 3HaueHue 1ojs book _ref
TaKoe e, UTO U B TeKyIeli CTpoKe Tabiauisl bookings. BykBaibHOe ciiejoBaHMe TaKOi
dbopmynupoBKe 3aauy IPUBOAUT K MOTYUEHUIO 3aIIPOCa C KOPPEJIMPOBAHHBIM ITO3aIIpPO-
coMm B npenyiokeHun SELECT. Ho 3To ellle He OKOHUaTelbHOe pelileHMe. Termepb HYKHO
CTPYIIIMPOBATD MTOSyUYEHHBIN HAO0P CTPOK IO 3HAYEHUSIM UKCIa 0OPMIEHHBIX OMIETOB.
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[Tomyyaem Takoi1 3ampoc:

EXPLAIN
SELECT num_tickets, count( * ) AS num_bookings
FROM
( SELECT b.book_ref,
( SELECT count( * ) FROM tickets t
WHERE t.book_ref = b.book_ref
)
FROM bookings b
WHERE date_trunc( 'mon', book_date ) = '2016-09-01'
) AS count_tickets( book_ref, num_tickets )
GROUP by num_tickets
ORDER BY num_tickets DESC;

QUERY PLAN

GroupAggregate (cost=14000017.12..27994373.35 rows=1314 width=16)
Group Key: ((SubPlan 1))
-> Sort (cost=14000017.12..14000020.40 rows=1314 width=8)
Sort Key: ((SubPlan 1)) DESC
-> Seq Scan on bookings b
(cost=0.00..13999949.05 rows=1314 width=8)
Filter: (date_trunc('mon'::text, book_date) = '2016-09-01
00:00:00+08' : :timestamp with time zone)
SubPlan 1
-> Aggregate (cost=10650.17..10650.18 rows=1 width=8)
-> Seq Scan on tickets t
(cost=0.00..10650.16 rows=2 width=0)
Filter: (book_ref = b.book_ref)
(10 cTpok)

B nane IMOJTy4YeHbl OY€Hb 60JIbIIIMe OLI€HKU 06H_lef/)l CTOMMOCTM BBIINTOJTHEHMS 3aIIpoca:

cost=14000017.12..27994373.35

YHUBepcaabHOM 3aBUCUMOCTY MEXY OI[eHKOI CTOMMOCTU U pealbHbIM BpeMeHeM Bbl-
MTOJTHEHMST 3aIpoca He cymiecTByeT. He Bcerma MOXKHO Jaske MPUOIU3UTENBHO TTPEAIIoNo-
SKUTD, B KaKMe 3aTpaThl BpeMEeHM BbUIBETCS Ta MJIM MHas OIeHKa croummocTtu. Ho, Tem He
MeHee, TP PaCCMOTPEeHUM APYTUX 3aIIPOCOB OIEHOK TaKOro IMOpsiAKa HaM ellle He BCTpe-
yajoch. [NTaHMPOBIIMK IIpeArosaraeT, YTo U3 Tabmumsl tickets B momsampoce 6ymer
M3BJIEKATHCSI BCETO TI0 JIBE CTPOKM, U 3Ty OMEpalmio HY;KHO OymeT mpogenath 1314 pas:
CTOJIBKO CTPOK MPEeIONIOKUTEIbHO OymeT BrIGpaHO 13 Tabauibl bookings. Kak BMUIHO
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"3 IJIaHa, IJIS1 IPOCMOTPa CTPOK B Tabuile tickets MUCIIONb3yeTCs ee MocaeI0BaTebHOe
CKaHMpOBaHMe. B pesynbTaTe Ol[eHKa CTOMMOCTH 9TOTO y3/1a [/IaHa TI0JTy4aeTCs BHICOKO:

cost=0.00..10650.16

Ecin y Bac He OyeHb MOIIHBIM KOMIIBIOTED, TO BpeMs MOJyYeHUS pe3y/abTaTa MOXKEeT
BBI/TYU 3a pa3yMHbIe IIpeAesbl, M BaM MPUAETCS MpepBaTh MMPOLECC C ITOMOILIbI0 KIaBUIII
<Ctrl>+<C>.

YTOo MOSKHO CIe1aTh A/ yCKOPEHMS BhIITOJTHEHMS 3ampoca? [laBaiiTe co30aaMM MHOEKC A1
Tabnuibl tickets mo cronbiuy book_ref, mo KOTOpomMy IPOUCXOINUT MOUCK B HETA.

CREATE INDEX tickets_book_ref_key
ON tickets ( book_ref );

CREATE INDEX

IMoBTOpHMM 3ampoc, no6aBus nmapameTtp ANALYZE B komanny EXPLAIN. HoBblit 11aH, B KO-
TOPOM OTpaskeHbI 1 hakTUUecKue pe3yabTaThl, OyIeT TaKUM:

QUERY PLAN
GroupAggregate (cost=22072.70..38484.52 rows=1314 width=16)
(actual time=3656.554..3787.562 rows=5 loops=1)
Group Key: ((SubPlan 1))
-> Sort (cost=22072.70..22075.99 rows=1314 width=8)
(actual time=3656.533..3726.969 rows=165534 loops=1)
Sort Key: ((SubPlan 1)) DESC
Sort Method: external merge Disk: 2912kB
-> Seq Scan on bookings b (cost=0.00..22004.64 rows=1314 width=8)
(actual time=0.219..3332.162 rows=165534 loops=1)
Filter: (date_trunc('mon'::text, book_date) = '2016-09-01
00:00:00+08': :timestamp with time zone)
Rows Removed by Filter: 97254
SubPlan 1
-> Aggregate (cost=12.46..12.47 rows=1 width=8)
(actual time=0.016..0.016 rows=1 loops=165534)
-> Index Only Scan using tickets_book_ref_key on tickets t
(cost=0.42..12.46 rows=2 width=0)
(actual time=0.013..0.014 rows=1 loops=165534)
Index Cond: (book_ref = b.book_ref)
Heap Fetches: 230699
Planning time: 0.290 ms
Execution time: 3788.690 ms
(15 cTpok)
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Terneps IIAHUPOBIIMK MCIIOIb3YeT MHAEKC AJIS ITOMCKa B Tabimuie tickets. Ilpuuem 310
MMOMCK UCKTIOUUTENBHO N0 MHAeKCY (Index Only Scan), mOCKOJIbKY HaC MUHTepeCyeT TOJIb-
KO UMCI0 cTpoK — count( ¥ ), a He ux cogepkanue. O6paTuTe BHMMaHMe Ha pasandue
npejnosaraeMoro 1 GakTUUecKoTo Ynciia U3BaeKaeMbIX CTPOK. TeM He MeHee 3aIpocC CTal
BBITIOJTHSTHCS 3HAYUTEbHO — Ha TOPSIOK — ObICTpee.

PesynbTaT umeet Takoi BUA;:

num_tickets

|

+

I 13
I 536
| 7966
| 47573
| 109446
(5 cTpok)

Kpome co3gaHus MHIEKCA eCTh U JPYTOii CITOCo0: 3aMeHa KOpPeIMpOBaHHOTO MOo3aIpoca
coenyHeHMeM TaOIINLI.

EXPLAIN ANALYZE
SELECT num_tickets, count( * ) AS num_bookings
FROM
( SELECT b.book_ref, count( * )
FROM bookings b, tickets t
WHERE date_trunc( 'mon', b.book_date ) = '2016-09-01'
AND t.book_ref = b.book_ref
GROUP BY b.book_ref
) AS count_tickets( book_ref, num_tickets )
GROUP by num_tickets
ORDER BY num_tickets DESC;

QUERY PLAN
GroupAggregate (cost=16966.67..16978.53 rows=200 width=16)
(actual time=4092.258..4219.477 rows=5 loops=1)
Group Key: count_tickets.num_tickets
-> Sort (cost=16966.67..16969.96 rows=1314 width=8)
(actual time=4092.236..4161.294 rows=165534 loops=1)
Sort Key: count_tickets.num_tickets DESC
Sort Method: external merge Disk: 2912kB
-> Subquery Scan on count_tickets
(cost=16858.57..16898.61 rows=1314 width=8)
(actual time=3176.113..3862.133 rows=165534 loops=1)

315



I'nasa 10. ITosbsluieHue npou3sooumensHocmu

-> GroupAggregate (cost=16858.57..16885.47 rows=1314 width=15)
(actual time=3176.111..3765.157 rows=165534 loops=1)
Group Key: b.book_ref
-> Sort (cost=16858.57..16863.16 rows=1834 width=7)
(actual time=3176.098..3552.334 rows=230699 loops=1)
Sort Key: b.book_ref
Sort Method: external merge Disk: 3824kB
-> Hash Join (cost=5632.24..16759.16 rows=1834 width=7)
(actual time=498.701..1091.509 rows=230699 loops=1)
Hash Cond: (t.book_ref = b.book_ref)
-> Seq Scan on tickets t
(cost=0.00..9733.33 rows=366733 width=7)
(actual time=0.047..170.792 rows=366733 loops=1)
-> Hash (cost=5615.82..5615.82 rows=1314 width=7)
(actual time=498.624..498.624 rows=165534 loops=1)
Buckets: 262144 (originally 2048)
Batches: 2 (originally 1)
Memory Usage: 3457kB
-> Seq Scan on bookings b
(cost=0.00..5615.82 rows=1314 width=7)
(actual time=0.019..267.728 rows=165534 loops=1)
Filter: (date_trunc('mon'::text, book_date) =
'2016-09-01 00:00:00+08': :timestamp with time
zone)
Rows Removed by Filter: 97254
Planning time: 2.183 ms
Execution time: 4221.133 ms
(21 ctTpoka)

B maHHOM I1JIaHe UCIIO/Ib3YeTCs coefyHeHNe XelmypoBanueM (Hash Join). Ilpu sTom uH-
Iekc 1o tabmuiie tickets urHopupyercsi: TabauIa IPOCMATPUBAETCS MOCIEIOBATEIbHO
(Seqg Scan on tickets t). BpeMs BbINOIHEeHMS MOOU(PULIVIPOBAHHOTO 3aIIpoca OKa3biBa-
€TCS1 HeCKOIbKO GOBIIMM, YEM B IIPeIbIoyIIeM CIydae, KOTAa B 3aIIpOce IIPUCYTCTBOBAT
KOppeaMpoBaHHbIi nopsamnpoc. Takum 06pa3om, MOSKHO 3aKITIOUMUTbh, UTO AJIS YCKOPEHMS
paboThI OPUTMHAIBHOTO 3aIIPOCa MOXKHO ObUIO IGO0 CO3[aTh MHIIEKC, TG0 MOAMGULIUPO-
BaTh CaM 3allpocC, Jake He CO37aBasi MHIeKCa.

,[[pyme MEeTOAbI ONITMMM3AalIMNM BBIITIOJIHEHMS 3aIlIpOCOB IIpeaCTaB/IEHbI B pa3gesie «KoH-
TPOJIbHBIE BOITPOCHI M 3aJaHMSI». PEKOMEH,HYEM BaM CaMOCTOATE/IbHO C HUMM O3HAKOMMTb-
CA M ITIO3KCIIEPpMMEHTUPOBATD.
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KOHTpOl‘IbeIe BOMpoOCHbI U 3apaHNUA

[epen, BpiNOTHEHMEM YIIPasKHEHMIT HY>)KHO BOCCTAaHOBUTDH M3MeHEHHbIEe 3HAUeHMS Tapa-

MEeTpPOB:

SET enable_hashjoin = on;
SET

SET enable_nestloop = on;

SET

1.

Kak BbI IymaeTe, mouemMy Ipy CKAaHMPOBAHUY 110 MHIEKCY OIIEHKA CTOMMOCTY pecyp-
COB, TPeOYIONMXCS [IJIST BbIJauM ITePBbIX Pe3yJIbTaTOB, HE paBHA HYJIIO, XOTS UCITOJb-
3yeTcsl MHAEKC, COBIAIAIONINI C TOPSIIKOM COPTUPOBKM?

EXPLAIN
SELECT *
FROM bookings
ORDER BY book_ref;

QUERY PLAN

Index Scan using bookings_pkey on bookings (cost=0.42..8511.24
rows=262788 width=21)
(1 cTpoka)

Kak BbI ymaere, eciiu B 3arpoce NpucyTcTByeT npepjioxeHne ORDER BY, u cosgan
MHJIEKC [0 TeM CTOJI011aM, KOTopblie purypupyioT B rpeaaokennu ORDER BY, To Bce-
roa Jiu OymeT MCIOAb30BaThCsl 3TOT MHIAEKC wiu Het? ITouemy? IIpoBepbTe Ballu
TpeL0IOKeHMS ¢ TIOMOILIbI0 KoMaHAbl EXPLATN.

CaMocTosiTeNTbHO BhITTOIHMUTE KoMaHay EXPLAIN mjig 3ampoca, cogepskaiiero oouiee
tTabnmnuHoe BoipaskeHue (CTE). [TocmoTpuTe, Ha KaKOM YPOBHE HaXOAUTCS y3eJl Iia-
Ha, OTBEUaIoIINii 32 3TO BhIpaskeHMe, Kak OH opopmiisieTcst. YUTHUTe, YTO 001Iue Tab-
JIMYHbBIEe BBIDa)KEHMS BCErna MaTepUalU3YIOTCS, T. €. BBIYMCISIOTCS OOHOKPAaTHO U
pe3yabTaT MX BBIYNMCIEHNS] COXPAHSIeTCsl B TAMSITH, a 3aTeM Bce IMocienyoye 06-
paleHus B paMKax 3aIpoca HallpaBJIsIIoTCs yoKe K 3TOMY MaTepyuan30BaHHOMY pe-
3yJIbTATY.

[TpoKOMMEHTUPYITE CIemYIOMINIA IIIaH, ITOMPOOYIiTe OObSICHUTL SHAUEHUS BCEX €TI0
y3JI0B U [TapaMeTpOB.
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EXPLAIN
SELECT total_amount
FROM bookings
ORDER BY total_amount DESC
LIMIT 5;

QUERY PLAN

Limit (cost=8666.69..8666.71 rows=5 width=6)
-> Sort (cost=8666.69..9323.66 rows=262788 width=6)
Sort Key: total_amount DESC
-> Seq Scan on bookings (cost=0.00..4301.88 rows=262788
width=6)
(4 cTpokn)

B nopasnsmoniemM 601bIIMHCTBE TOPOJOB TONBKO OIMH a3POIOPT, HO €CThb U TaKye ro-
pojia, B KOTOPBIX 60/iee OHOTO asporiopTa. JlaBaiiTe X BbISIBUM.

EXPLAIN
SELECT city, count( * )
FROM airports
GROUP BY city
HAVING count( * ) > 1;

QUERY PLAN

HashAggregate (cost=3.82..4.83 rows=101 width=25)
Group Key: city
Filter: (count(*) > 1)
-> Seq Scan on airports (cost=0.00..3.04 rows=104 width=17)
(4 cTpokn)

Ijis1 mofcueTa 4ynucia a3poropToB B TOPOLAX UCIIOIb3YeTCsl OC/IeloBaTe/IbHOE CKa-
HupoBaHue u GpopMmupoBaHue xeu-tabnauipl (HashAggregate), KIOUYOM KOTOPOIi
SIBJIIETCS CTONOEN, city. 3aTeM U3 Hee OTOMPAIOTCS Te 3aMCH, 3HAYEHUSI KOTOPBIX
COOTBETCTBYIOT YCJIOBUIO

Filter: (count(*) > 1)

Kaxk BbI TymaeTe, ueM MOKHO 00BSICHUTD, UTO BTOPAS OI[€HKA CTOMMOCTH B ITapaMeT-
pe cost mjis y3na Seq Scan, paBHas 3,04, He cOBIagaeT C IepBOJ OL[EHKOM CTOMMO-
CTU B ITapaMeTpe cost a4 y3na HashAggregate?
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Beimonaute komanay EXPLAIN mjast 3ampoca, B KOTOPOM MCIIOIb30BaHa Kakas-
HMOYIb 13 OKOHHBIX PyHKUMIL. HalinuTe B TyiaHe BBIMOMHEHMS 3a1IpOCa y3el ¢ ume-
HeM WindowAgg. ITopo6yiiTe 0GBACHUTD, IOYEMY OH 3aHMMAaeT UMEHHO 3TOT ypO-
BeHb B IIJIaHe.

IMpoaHanM3upyiiTe MIaH BHITIOTHEHMS OTepaluii BCTaBKYU U yoajaeHus CTpok. Ipu-
yeM ceiaiTe 3To TakuM 06pa3oMm, 4To6bI JaHHbIe B Ta6mMIax GakTUIeCKy M3MeHe-
HbI He OBbIIN.

* 3ameHa KOppeJIMpPOBaHHOIO IMoa3arrpoca CoeanHeHeM Ta6J'II/ILI ABJISIETCS OOHUM U3
CITI0COO0B MOBBIIIEHUS NMpoOnU3BOAUTEIIbHOCTHA.

[TpeAronokuM, YTO MBI 3aTMCh BOITPOCOM: CKOIBKO MapuIpyTOB OOCTY)XXMUBAIOT Ca-
MOJIeThI KaXoro Tuna? IIpy 3ToOM HY>KHO YUUTBIBATh, UTO MOKET MMETb MeCTO TaKasl
CUTYyalusl, KOI/la caMoJieThl KaKOro-nbo THIla He 006CIyKMBAIOT HY OZHOTO Mapli-
pyTta. [ToaTromy He06XOIMMO MCII0Nb30BATh He TOMBKO MpeAcTaBieHne «MapiipyThbi»
(routes), HO u Tabnuiy «CamoneTsl» (@ircrafts).

DTO IepBbIi BApMAHT 3aIIpoca, B HEM MCITOIb3YyeTCsI KOppeaMpOBaHHbIN ITOA3aIIpoc.

EXPLAIN ANALYZE
SELECT a.aircraft_code AS a_code,
a.model,
( SELECT count( r.aircraft_code )
FROM routes r
WHERE r.aircraft_code = a.aircraft_code
) AS num_routes
FROM aircrafts a
GROUP BY 1, 2
ORDER BY 3 DESC;

A B 3TOM BapuaHTe KOPPeIMPOBAHHbIN MOA3AMPOC PACKPBIT ¥ 3aMeHEeH BHEITHUM
coeqMHEeHNEM:

EXPLAIN ANALYZE
SELECT a.aircraft_code AS a_code,
a.model,
count( r.aircraft_code ) AS num_routes
FROM aircrafts a
LEFT OUTER JOIN routes r
ON r.aircraft_code = a.aircraft_code
GROUP BY 1, 2
ORDER BY 3 DESC;
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10.*

320

HpI/I‘-II/IHa JCIIO/Ib30BaHMSI BHEIIHETO COeAMHEHMS B TOM, YTO MOXET HalTUCh MO-
Jejqlb caMoJieTa, He 06CJ'IY)KI/IBa}0H.[a$I HI OOHOI'0 MapuipyTa, 1 eCJiv He MCITI0JIb30BATb
BHeIIIHee CoeaHeHne, OHa BOOGH.IG He IoImageT B pe3yJIbTUPYIOIIYIO BbI60pKy.

WccnenyiiTe TiaHbl BBITIOMHEHUSI 000MX 3aIpocoB. ITomnbiTaiiTech HAlTK OOBSICHE-
HIMe PasIuuMsIM B 9DPEKTUBHOCTY UX BbITOTHEHNS. YTOOBI TOMYUNTD YCPETHEHHYIO
KapTUHY, BBIMOJIHUTE KaXKIbI 3aMIpOC HECKOILKO pa3. IToCKOIbKY TabaUIIbI, YIaCT-
BYIOIIIVE B 3aIIpocax, HeGobIlMe, TO pa3/inuye o abCoMIOTHBIM 3aTpaTaM BpeMeH!
BBITIOJTHEHMS OymeT He3HaunTeMbHbIM. Ho eciu 6bI UMC/IO CTPOK B TAGAMIIAX OBLIO
O0JIBIINIM, TO 9KOHOMMSI PECYPCOB CepBepa MOIJIa OKa3aThCsl 3aMeTHOIA.

[TpemIok1Te aHATOTMYHYIO [Tapy 3alpoCoB K 6a3e JaHHBIX «ABMarepeBo3ku». IIpo-
BefuTe HeOOXOAMMbIe SKCIIEPMMEHTHI C BAIIMMM 3aIIPOCAMM.

OnHUM U3 CITOCOOOB IOBBIMIEHNST TTPOU3BOAUTEIbHOCTHU SIBJISIETCS M3MEHEHUE CXe-
MbI TaHHBIX, CBSI3aHHOE C JeHOpMasu3aliyeil, a UMeHHO: COo3[laHue MaTepuann3o-
BaHHBIX IIpeCTaBIeHMii. B 1aBe 5 66110 OMMCAHO TAKOE MaTepMUaIN30BaHHOE TIpe/ -
craBieHne — «MapmpyTel» (routes). Komanma s ero cosganus 6bi1a IpuBeeHa
B I71aBe 6.

IMpoBenyTe sKCIEPUMEHT: CHAUaa BbIITOJHUTE BbIOOPKY M3 TOTOBOTO MpeACTaBIIe-
HMSI, @ 3aTEM TY BBIOOPKY, KOTOpas 3TO MpeAcTaBieHne GopMupyer.

EXPLAIN ANALYZE
SELECT * FROM routes;

EXPLAIN ANALYZE
WITH £3 AS ( SELECT £2.flight_no,

ITockoMbKY BTOPOI1 3aITpOC OUeHb IPOMO3KMUIA, TO MOKHO TOCTYIIUTh TaKUM 06pa-
30M: CHavaja COXpaHUTe ero B TeKCTOBOM (aiiie, a 3aTeM BBIMIOTHUTE C TIOMOIIIbIO
KOMaHzbl \ i yTuanuTsl psql.

BbI yBUIMTE, UTO 3aTPaThl BpeMEeHM OTIMUAIOTCS TIPaKTUUeCKY Ha Ba mopsaka. Ko-
HEYHO, HY’)KHO ITOMHUTb, YTO MaTepUaI30BaHHbIe ITPeICTaBIeHN S He0OX0AMO ITe-
pUoIMYECKY OOHOBJIATD, YTOOBI UX COAEPKMMOE ObIIO aKTYaTbHBIM.

OmHMM 13 CITOCOO0B MOBBIIIEHNS TPOM3BOAUTENIBHOCTY SIBJISIETCSI M3MEHEHMe cXe-
MBI TAaHHBIX, CBSI3aHHOE C leHOpMaau3alueii, a MMeHHO: MCO0/Ib30BaHMe BbIYUCIISI-
€MBbIX CTOJIOIOB. 1)1 TpyMepa paccMOTpuM Tabauity «bponmpoBanns» (bookings).
B Heit cronber «ITonmHas cymma 6poHMpoBaHms» (total amount) SBsSIeTCS BbIYMC-
JisieMbIM. MbI He GyIeM ceifuac TOBOPUTH O TOM, KaKiM 00pa3oM ero sHaueHMsI CHH-
XPOHM3UPYIOTCSI ¢ TJaHHbIMMU B Tabnuile «Ilepenetsi» (ticket _flifgts), a mumb
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paccMOTpMM [iBa 3alpoca, BO3Bpallaliye MojHble CYMMbI OpoHMpoBanmii. IIpen-
IIOJIOKYM, YTO YKAa3aHHOTO CTO/IOIA B Tabuile bookings He 65110 6b1. TOTIa 3a11pOoC,
BO3BPALIAIOIIIii TIOJHbIE CYMMbI 6POHMPOBAHMIA, BBIIJISIIEN ObI TaK:

EXPLAIN ANALYZE
SELECT b.book_ref, sum( tf.amount )
FROM bookings b, tickets t, ticket_flights tf
WHERE b.book_ref = t.book_ref
AND t.ticket_no = tf.ticket_no
GROUP BY 1
ORDER BY 1;

Ho 6maromapst HalIuumMio BBIUMCISIEMOro CTon6Ia total amount Te ke cBeOeHUs
MOSKHO TOJTYYUTh C TOPa3go MeHbIIVMMU 3aTpaTaMy PeCypCcoB:

EXPLAIN ANALYZE
SELECT book_ref, total_amount
FROM bookings
ORDER BY 1;

IMorpo6yiiTe MPeAIOKUTD ellle KaKO-HUOYIb BHIUMC/ISIEMbIN CTOI6EL 1)1 OMHOM U3
Tabni, 6a3bl JAHHBIX «ABManepeBoski». [IpoBeanTe 3KCIIePUMEHTDI, IIOATBEepsKIa-
toniye 3(pGheKTUBHOCTD BAlllero pelieHus..

OmHMM 13 CITOCOO0B IMOBBITIEHNS TPOU3BOAUTETbHOCTY SIBJIIETCS I3MEHEHYE CXeMbI
JIaHHBIX, & MUMEHHO: MCII0/Ib30BaH}e BPeMeHHbIX Tabiuil. [Ipenmnonoxmum, 4To Ham
MIPEeICTOUT CAeIaTh MHOT'O BbIGOPOK U3 MpencTaBieHus «Peiice» (£l ights v), B Ta-
KOM C/Ty4yae MMeeT CMBICT ITOAyMaTh O CO3AAaHUM BPeMEHHOI TabIuIIbI:

CREATE TEMP TABLE flights_tt AS
SELECT * FROM flights_v;

ChopmupyiiTe IIaHbl OJi MOJYUYEHMUS IIPOCTOI BBIOOPKYU U3 IMPEOCTaBIEHUS U U3
BpeMeHHOI TabauIlbl M CpaBHUTE TTOTyYeHHbIe pe3ynbTaThl. Kak Bbl TymaeTe, Iove-
MYy IUTaH, copMMUpPOBaHHbIN /IS TOTyUYEeHMS Jake MPOCTOii BHIGOPKY U3 IIPeICTaB-
JIeHUSI, MHOTOYPOBHEBbIN ?

EXPLAIN ANALYZE
SELECT * FROM flights_v;

EXPLAIN ANALYZE
SELECT * FROM flights_tt;
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BrimonHuTe Gosiee CJIOKHBIE 3aIIPOChI K MPENCTAaBIEHNIO M BpeMEHHON Tabnuie u
CpaBHUTE MOJyYeHHbIE Pe3yIbTaThl. YTOOBI YBUIETH (DaKTUUECKME 3aTPAThl BpeMe-
HU, BrIouaiTe B KomaHay EXPLATIN omuio ANALYZE.

Ho,uyMaﬁTe, IIPUM BBIIIOJIHEHUNM KaKMUX 3aIllpOCOB K 6ase JaHHbIX <<ABM3.H€pEBO3K]/I»
ObLIO GBI LleJ'IECOO6p33HO CO3O0aTb BPEMEHHYIO Ta6HI/IL[y. Cospaiite ee u IIpoBegnuTe
SKCIIEPMMEHTSI, IIOATBEP KAaroIie SCD(beKTI/IBHOCTb ee MCII0JIb3OBaHMAI.

O,E[HI/IM 13 CTI0CO6GO0B MOBBIIEHUS IIPOM3BOAMUTEJIbHOCTU ABJISIETCA M3MEHEeHMEe CXeMbI
JaHHbIX, CBSI3dHHOE C ,Z[eHOpMaJII/IBaL[MeVI, d MMEHHO: CO3aHue MHOEeKCOB.

BhIMToMTHUTE CTeAYIONIVit ITPOCTO 3aTIpoC K Tab/uIle «BUIeThI»:

EXPLAIN ANALYZE
SELECT count( * )
FROM tickets
WHERE passenger_name = 'IVAN IVANOV';

Co3paiiTe MHAEKC T10 CTOJI6HY passenger_name:

CREATE INDEX passenger_name_key
ON tickets ( passenger_name );

Terepb MOBTOPUTE 3aIIPOC M CPABHUTE MOTYYEHHbIE IIaHbI U (PaKTUUECKNe pe3yilb-
TaThl.

IMpennoxknTe Kakoii-HUOYIb 3aIpoC K 6a3e JaHHBIX «ABMAIepeBO3KIM», IJIS BBIMOJ-
HEHMsI KOTOPOro ObII0 GBI 11e71eco006pa3Ho co3aaTh uHAeKc. Co3maiTe MHAEKC U T10-
BTOPMTE 3aI1pOC. M3yunTe IoayJYeHHbI I/1aH, TOCMOTPUTE, UCIIOIb3YEeTCS JIX MHIEKC
TJIaHVPOBIIVIKOM.

B camoM KoHIIe I71aBbl MbI BBITIOHSUIM OIITUMM3AIMIO 3aIIpOCa IyTeM CO3LaHMUS MH-
Iekca u moavduKraImMm TekcTa 3arnpoca. bl copmimpoBaH Takoit 3a1poc:

EXPLAIN ANALYZE
SELECT num_tickets, count( * ) AS num_bookings
FROM
( SELECT b.book_ref, count( * )
FROM bookings b, tickets t
WHERE date_trunc( 'mon', b.book_date ) = '2016-09-01'
AND t.book_ref = b.book_ref
GROUP BY b.book_ref
) AS count_tickets( book_ref, num_tickets )
GROUP by num_tickets
ORDER BY num_tickets DESC;



14.

KOHmpOfleble e80npocel u 3adanus

MpI 3KCIIEpMMEHTUPOBAIM C MTapamMeTpaMy IUIaHMPOBIIMKA enable_hashjoin u
enable_nestloop npu HaMIMuMK MHIEKca 1o Tabnuiie tickets.

SET enable_hashjoin = off;

SET enable_nestloop = off;

OpHaKo MOMy4YeHHbIe IUIaHbI TeTATbHO PACCMOTPEHbBI He ObUTN.

3aganue. [IpoaHanu3upyiiTe 3T MaaHbl. [locCMOTpUTeE, B KAKUX CJTyUasiX UCIIOIb3Y-
IOTCSI M B KaKMX He MCIIONb3YIOTCSI MHAEKCHI 0 TabaumaM bookings u tickets.
BcmoMHuTE O TAKOM ITOHSITUM, KaK CENEeKMUBHOCMb, T. €. OIS CTPOK, BIOMPAEMBIX
13 TAOGIMUIIBI.

B cTon6uax tabmui MmoryT cogepskatbces 3HaueHust NULL. [Ipu copTMpoBKe CTPOK IO
3HAYeHMSIM Takux cTon6110B CYB]I o yMmonuaHuio BefeT cebs Tak, Kak OyaTO 3Ha-
yeHne NULL mpeBOCXOOUT I10 BeJIMUMHE JII06ObIe ApyTUe 3HaUYeHMsI. B pe3ynbrare 1mo-
JIy4aeTCsl, 4YTO eC/IM 3aJlaH BO3pacTalolyii MOpsSA0K COPTUPOBKH, TO 3HaueHMst NULL
OyoyT UITV TIOCTIEIHUMM, €CJIN K€ TTOPSIAOK COPTUPOBKM YOBIBAIOIINIA, TOTIA OHY OY-
IyT nepBbIMU. [IpyHMMasI pellleHe 0 CO3TaHUM MHAEKCOB, HY)KHO YUUTHIBATh TPEOY-
€MblIi1 IOPSLOK COPTUPOBKU U JKeJlaeMoe pacIioioxkeHue CTpok co 3HaueHnssmu NULL
B BbIGOpPKe (B €e HavaJie UM B KOHIIE).

IaBaitTe co3manyM TabauILy, COAepKAIIyI0 TAKOe YMCIO0 CTPOK, UTO MCITO/Ib30BaHNE
MHJIEeKCca IJIAHMPOBIIMKOM CTAHOBUTCS OU€Hb BePOSTHBIM, 1 BBITIOJIHMM C 3TO Ta6-
JINLIEN pSial SKCIIepUMEHTOB.

CREATE TABLE nulls AS
SELECT num: :integer, 'TEXT' || num::text AS txt
FROM generate_series( 1, 200000 ) AS gen_ser( num );

SELECT 200000

IMpouHAercupyeM TabGIMUILy O YMCIOBOMY CTOOIY. [TOCKOIBKY MbI HEe YKa3bIBaeM
MOPSITOK COPTUPOBKYU SIBHBIM 06pa3oM, TO 110 YMOTYAHUIO OH OYIET BO3paCTAIOIIM,
KakK ec/iu 6bI MbI MCIIOJIb30Ba/IM KiIloueBoe c1oBo ASC.

CREATE INDEX nulls_ind
ON nulls ( num );

CREATE INDEX

Ho6aBuM B TaGIMUITY OOHY CTPOKY, comepskairyio 3Hauenre NULL B MHIeKCHPYyeMOM
cronobie:
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INSERT INTO nulls
VALUES ( NULL, 'TEXT' );

INSERT 0 1
Teneps nocMoTpuM, OyZeT /1M UCIONb30BATbCSI MHIEKC B ClleflylolleM 3a1poce:

EXPLAIN
SELECT *
FROM nulls
ORDER BY num;

Ha, MHOEeKC UCMOoJIb3yeTCs.

QUERY PLAN

Index Scan using nulls_ind on nulls (cost=0.42..5852.42 rows=200000
width=14)
(1 cTpoka)

BbI MoxkeTe yoenuThCsl, UTO CTpoKa co 3HaueHueM NULL okaskeTcsl B BbIBOZIE CaMOiA
nocenHeit. [TockoMbKy B Halllelt Tabiuile O4eHb MHOTO CTPOK, BOCIIOb3YeMCS TIPe/T -
jnoxxenmem OFFSET:

SELECT *
FROM nulls
ORDER BY num
OFFSET 199995,

num | txt
________ S
199996 | TEXT199996
199997 | TEXT199997
199998 | TEXT199998
199999 | TEXT199999
200000 | TEXT200000
| TEXT
(6 cTpok)

Monmuduiiupyem 3arpoc, SBHO yKka3as, uTo 3HaueHust NULL mo/IsKHBI pacroiaraTbCs
B CaMOM HauaJjie BbIOOPKU, U IOCMOTPUM, OYIeT iU UCTIONb30BaThCsI MHAEKC Terepb.

EXPLAIN
SELECT *
FROM nulls
ORDER BY num NULLS FIRST;



15.

KOHmpOfleble e80npocel u 3adanus

Ter[epb MHOEKC He MCIIO/Ib3yeTCHd. BMecTO 3TOro BBITIONHSIETCS MOC/IEA0BATENIbHOE
CKaHMpOBaHNue Ta6J'II/ILU:I " COPTUPOBKA BbI6paHHbIX CTPOK.

QUERY PLAN

Sort (cost=24110.14..24610.14 rows=200000 width=14)

Sort Key: num NULLS FIRST

-> Seq Scan on nulls (cost=0.00..3081.00 rows=200000 width=14)
(3 cTpokn)

3apmanme 1. Hioke npuBeneHa Moau@UIIMPOBaHHASI KOMAH bl BBIOOPKY 13 TaOIMUIIbI
nulls. He BBIMOMHAS 3Ty KOMaH[IY, IOMBITAATECH OTBETUTD, OYIET JIM UCIIOIb30-
BaTbCSI CO3TAHHBIN HAMM MHIEKC IPU BBIMTOJTHEHUM TaKOi BBIGOPKM, a 3aTeM IPO-
BepbTe Bally TUIIOTE3Y Ha IPaKTUKeE.

EXPLAIN
SELECT *
FROM nulls
ORDER BY num DESC NULLS FIRST;

O6paruTe BHMMaHMe Ha K/II0UeBoe ¢JIOBO Backward B rutaHe BBIITOJIHEHMS 3a1Ipoca.
UTto 0HO 03HavaeT?

3aganmue 2. MoguduumpyiiTe KOMaHIy CO3MaHNUS MHAEKCA TaKMM 00pa3oM, UTOOBI
OH VICITOJIb30BAJICS TPV BBITIOTHEHUM CJIeYIOIIEel BHIOOPKN:

SELECT *
FROM nulls
ORDER BY num NULLS FIRST;

3amanue 3. BhIMOJTHUTE aHATOTMYHbIE SKCIIEPUMMEHTDI, 3a/1aBast YObIBAIOLIUIT 1TO-
PSIIOK COPTUPOBKM C IIOMOIIbIO KII0UeBOro cjioBa DESC u n3MeHss1 pacIionoxxeHue
3HaueHunii NULL B BpiGopKe ¢ moMouibio KiaoueBbix c10B NULLS FIRST u NULLS
LAST npensioskennst ORDER BY. C momoisio komaHasl EXPLAIN ANALYZE nocmor-
puTe, KakuM OyfeT ¢hakTHuecKoe BpeMsl BbITTOIHEHMSI KOMaH/,. 3a JOMOJHUTEIbHO
mHdopMmaiimeit o6paTuTech K omucanuio komaHasl CREATE INDEX, npuBegeHHOMY
B IOKYMEeHTAaI M.

O6paTuTech K 3ampocaM B I1aBe 6. BbimonHuTe Komanay EXPLAIN mis Bcex aTux
3apoCoOB ¥ 03HAKOMbBTECH C IJIaHAMU, KOTOpbIe CO34aCT IJIAaHUPOBIIMK. B mmaHax
MOTYT BCTPeUaThCs HaMMeHOBaHMSI METOAOB, KOTOPbIe He ObLIM PACCMOTPEHBI B TEK-
CTe TIaBbl, OTHAKO OHU AO/KHBI ObITh BAM MHTYUTUBHO ITOHSITHBI.
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B paspgene pokymeHtauuu 19.7 «[lnaHMpoBaHMue 3alpOCOB» NPUBEIEHbI ITapaMeT-
PbI, C IOMOIbI0 KOTOPBIX MOKHO BJIMSTDH Ha pellieHus, IPUHMMaeMble MIaHUPOB-
IIYKOM. B TeKcTe I1aBbl MbI YK€ TOBOPUJIM O MTapaMeTpax, YIIPaBJIsSIoIUX BbI6OpOM
crocoba coemMHeHMsT HAOOPOB CTPOK, U IMTOKA3aIM MPOCTON MpumMep. Takke GbLIO
CKa3aHO M O TOM, UTO MpM YyCTAaHOBKe 3Ha4YeHMi1 rmapameTpoB enable_hashjoin,
enable_mergejoin u enable_nestloop B off He Hak/IaAbIBAETCs MOJIHOIO 3a-
1peTa Ha UCIOIb30BaHMe COOTBETCTBYIOIIMX METOLOB. BMeECTO 3TOro KOHKpeTHOMY
MeTOJly Ha3HauaeTCs OYeHb BbICOKAsl CTOMMOCTD. [laBaiiTe mpoBeleM CaeTyIOIuit
9KCIIEPMMEHT: 3aIlIPETUM MCIIOTb30BaHMeE BCEX METOIOB COeIMHEHSI HAOOPOB CTPOK
¥ BBITIOJTHMM 3aIlpoC, B KOTOPOM COEIMHSIIOTCS IBE TaOINITBI.

SET enable_hashjoin = off;
SET enable_mergejoin = off;
SET enable_nestloop = off;

BHHDOC BBIBOOAUT I/IHCbOpMa]_[I/HO O Uyncjie MeCT B CaMoOJieTax BCex MOHEHEﬁ.

EXPLAIN
SELECT a.model, count( * )
FROM aircrafts a, seats s
WHERE a.aircraft_code = s.aircraft_code
GROUP BY a.aircraft_code;

QUERY PLAN

GroupAggregate (cost=10000000000.41..10000000109.95 rows=9 width=56)
Group Key: a.aircraft_code
-> Nested Loop
(cost=10000000000.41..10000000103.16 rows=1339 width=48)
-> Index Scan using aircrafts_pkey on aircrafts a
(cost=0.14..12.27 rows=9 width=48)
-> Index Only Scan using seats_pkey on seats s
(cost=0.28..8.61 rows=149 width=4)
Index Cond: (aircraft_code = a.aircraft_code)
(6 cTpok)

O6patuTe BHMMAaHMe Ha OLEHKM CTOMMOCTM BBIITOJIHEHMS 3aTipoca. Pe3koe IMOBbI-
HIEeHMEe OIIEHOK ITPOMCXOAUT MMEHHO B y3Jie, OTBEUAIOIIEM 3a COeIVHEeHe HAaO0pOB
CTPOK. DTU OLIEHKM He 03HAYal0T, YTO BpeMSI BbITIOJIHEHMS 3a1Ipoca OyIeT CTPEMUTD-
cs1 K 6eckoHeuyHocTi. C momoiibio Komauabl EXPLAIN ANALYZE BbIIOIHKUTE 3aITpOC
1 ybeouTech B 3TOM CaMM.
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18.

19.

KOHmpOfleble e80npocel u 3adanus

3amanue. CaMOCTOSITENIbHO 03HAKOMbBTECH C COZlep>KaHMeM pa3jeiia JOKYMeHTaluu
19.7 «IInaHupoBaHMe 3aIIPOCOBY», a TaKKe pasnena 14.3 «VipasieHye IJIaHUPOBIIV-
KOM C ITIOMOLIBIO SIBHBIX NpenoskeHuii JOIN» 1 mpoBeanuTe 5KCIIEpUMEHTSI C 3aI1pOo-
camu, MPUBeIeHHbIMY B IVIaBe 6 TOCOOMS, ITOTyYasi pa3InyHble BAPUAHTHI TUIAHOB U
CpaBHMBAsI UX.

Bama 3agaya — IMOHSITbH, KaK M3MEHEeHMsST 3HAUEHMI1 3TUX MapaMeTpPOB BIUSIOT Ha
TIJIaH BBITIOSTHEHMS 3a1rpoca. OmHAKO AJIS TOTO YTOOBI TOHUMATh, K020d U NoUeMy HYXK-
HO M3MEHSTh 3HAUEHMST KOHKPETHBIX ITapaMeTpOB, IIPaBWIbHO OI€HMBATh CTEMEHb
M HAIlpaBJIEHHOCTb MX BJIMSIHMS, TIOHMMATh B3aMMOCBSI3b ITapaMeTpoOB, TpebyeTcs
OTIBIT U U3y4YeHMe TOKYMEeHTaIMN.

CaMoOCTOSTEeNIbHO 03HAKOMBTECH C pasaenoM gokyMeHTauuu 14.2 «CTaTucTuka, nc-
[0Jib3yeMas [JIaHUPOBIIUKOM».

Komanpga EXPLAIN mmeet onmuio BUFFERS. O3HakoMbTech C Hel CAMOCTOSITEIbHO
no pasneny gokymeHTtanuu 14.1 «Mcnonb3oBanne EXPLAIN».

ITpu MaccoBOM BBOJE JTAHHBIX B 6a3y JAaHHBIX IpousBoauTeabHoCcTb CYB] MoxeT
CHIMKATBCS 110 Py MIPUUMH, HATIpUMeD, TIPY HATMUUM UHIEKCOB OHY OOHOBJISTIOTCS
MIpY BBOJE KaXXKOO¥ HOBOJI CTPOKM B TaGIUILy, a 3TO TpeOyeT AOTOTHUTENIbHBIX 3a-
TpaT pecypcoB. JIjs1 HOBbIIIeHMS Tpou3BoauTeNbHOCTM CYB/I B TOgO6GHBIX CUTYaI-
SIX B JOKYMEeHTalMM TIpe[jiaraeTcs psif Mep, HalpumMep, yaajieHne MHIEKCOB repe/
HavyajoM MaCCOBOTO BBOJA IAHHBIX U Mepeco3aHle UHEKCOB Toc/e 3aBepIieHus
Takoro BBoAa. O3HaKOMbTECh C STUMM MepaMy CaMOCTOSITeIBbHO TI0 pa3Aeny IOoKy-
MmeHTauuu 14.4 «HamomHeHne 6a3bl JaHHBIX». CMOIEIMPYITE CUTYALIVY, OTTMICAHHbBIE
B 9TOM pa3feJie JOKYMEHTAlMM, ¥ BbIIIOJTHUTE pEKOMEeHAyeMble OeiCTBUSI.
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r
I'pynnupoBka 46, 168
«I'psisHOE» uTeHue, aHoManust 257, 259

it

IleMo-6a3a «ABMaIiepeBO3KU»
ommmcanme 19-21, 125,129, 156, 189
cxema 22
ycTaHOBKa 27
dyukms bookings.now 207, 229,

276
Ilemo-6a3a «YcrieBaeMocTb» 14, 16, 95,
104
Henopmanuzamnust 138, 320-322
JonroBeYHOCTh, CBOVICTBO
TpaH3akiumu 256, 277

3
3HaueHMe 1o yMmoyaHuio 54, 96, 103,
133-135
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W
WHERE 40, 145,176
WINDOW 174

WITH 186, 201-203
WITH ORDINALITY 198

"
N30/1MpOBaHHOCTH, CBOJICTBO
TpaH3akoumu 256, 277
Wupekc 36, 241-254, 286
meTon moctyna 293-294
omucaHue B psql 242, 252
110 BhIp&XKeHUI0 248
10 HeCKOJIbKMM CcTOojIonam 246
CIIMCOK B psql 245
YHUKQIbHBIN 242, 247
yCKOpeHue 3amnpoca 244, 314
YyacTUuHbIl 248, 253

Kapra Bugumoctu 294
Kiacc onepatopa 254
Knrou
aJIbTepHAaTUBHBIN 17
BHemHuit 17,43-44, 100, 104, 115,
121
ecTecTBeHHbIN 33,42, 110
nepBuyHblil 17, 34-44, 99, 107-115
noTeHUMaabHbIN 17
cocTaBHOI 42, 113
cypporartssiit 33, 53, 109
YHUKaJIbHBIN 98, 110-122
Kononka (ctonber) 15
KommenTapuu B SQL 106
Koprexx 16
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Metop goctymna 293-294
UCKJIIOYUTENBHO I10 MHAEKCY 294,
300
1o 6uToBOI KapTe 294, 300
o u"gekcy 293, 299-300
rocenoBaTe/NbHbI 293, 296-299
MHOTroBepCUMOHHOCTh 256
Mopenb JaHHBIX
pensioHHas 13

H
HernosTopswoleecs: uteHne,
a"HoManus 257, 263-268

(0]
O61ee TabaMyHOE
BeIpakeHne 186-192, 233, 317
pekypcuBHoe 187-189, 201-203
c komaugoit DELETE 224
¢ kxomaHpoit INSERT 213-215
c komangoi UPDATE 219
OrpaHuyeHye eJ0CTHOCTU 16, 96—104,
255
CHECK 33,96, 109-111, 113, 118,
135
NOT NULL 33,97, 118, 135
MHAEKCHas rogaepskka 36, 98-99,
242
KackagHoe o6HoBjeHue 104, 137
KackagHoe ynaneHue 43, 102
KacKaJHOe yaajeHue
o6bexToB 116, 141
MepBUYHBIN KU 17, 99, 242
CCBIJIOYHOE (BHEIIHMI KTo4) 17,
43-44 100-104, 115,121
YHUKaAJIbHBIN KiIou 98, 136, 215,
242

IIpedmemHuiii ykazamens

OmnepaTopst SQL
DDL 95-144
DML 145-239
Knaccupukanus 18
OrHomenve 15
KaK pes3y/bTaT PelIsSiMOHHbIX
omeparuii 156
KapayHaJbHOE YKiCciIo 16
creneHb 16

II

ITnaH BeIOMHEHMS 3ampoca 155, 296
oleHKa croumoctu 297, 317, 326
OlLIeHKa YMciaa CTpoK 297
pacxoxkaeHue OleHOK U dakTa 315
(axTmueckne 3atpatel 307

[TnauupoBmuk 155, 241, 296
ympasieHue 305

IMopzampoc 177-192
B npepyoxxenuy FROM 181-183
B nnpepyioskeHn HAVING 183-184
B nmpemyioskeHun SELECT 180-181

B npemyioskenn WHERE 177-180,
205
BJIOKeHHBIT 184-185, 191, 230
KoppenupoBaHHbIit 179, 185, 230,
315,319
HeKoppenupoBaHHbI 177
ob611ee TaGIMUHOE
BbIpaxeHne 186-192, 233, 317
pekypcuBHbIii 187-189, 201-203
ckansgpHbiii 177, 188
IMocnemoBaTenbHOCTh 54, 111

[ToTepsiHHOE OGHOBIEHNE,
aHomamus 257, 261-263,
283-284
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IMpencrasinenne 45, 123-131, 234
BEPTUKAIBHOE U
ropmusoHTaabHOE 142
MaTepuaan3oBaHHoe 128, 142, 189,
320
obHoBIsIEMOe 141
omucanue B psql 127
npumeHeHue 130
IMTpolieccop sI3bIKa 3aMpocoB 15
IceBgouum 153, 157

P
PeI'y.TIHprIE BbIpa>keHUA
POSIX 147, 254

SQL 193

C
CeNleKTUBHOCTH BbIOOpPKU 246, 251, 293
Cepuanusanus 257
ommbKku 265, 268-275, 286
Cucrema ympaBjieHus 6a3aMu JaHHbIX
(CYB]I) 14
ycTaHOBKa 25
CHMMOK JaHHbBIX 256
CornacoBaHHOCTb, CBOVICTBO
TpaH3akoumu 256, 277
Coemuuenue 152,294, 315, 319
6e3 ucroab3oBanusg JOIN 155
B komaHge DELETE 225
B KomaHze UPDATE 223
BHellHee 159-162, 189
Jnesoe 160
nojgHoe 162
npaBoe 161
JekaptoBo 159, 237
Ha OCHOBe HepaBeHCTBa 158
TaGNIULBI ¢ coboit 156, 158
SKBUcoenguHeHue 153, 295
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CoprtupoBKka 39, 46, 48, 149, 241-247,
295, 298, 323
B ITaMsITH U BHelHsIs1 309
Crioco6 coemmuHenuss 294-295
BJIOKEeHHBIN LMK 295, 302-303
omsHneMm 295, 304-305
xemmpoBanueMm 295, 303-304
Cratuctuka 297, 312
Cronber (konoHKa) 15
BbIuMcasseMbiii 148, 320
Crpanuua 293
Crpoka 15
Bepcust 256
Cxema 36, 108, 131-133
public 132
myThb oucka 105, 131
crimcok B psql 131

T
Tabmuua 15
BuptyanbHasg 187, 202, 236
puptyanbHas (VALUES) 164
BpemeHHas 211, 220, 321
MUCIIO/Ib30BaHMe JIJIst
KypHanupoBanus 211
omucanue B psql 36, 107
cBs3b 1:1 114, 162
CITMCOK B psql 27
CcChlIAIOIIAsICS M cChblIOuHas 17, 43,
100, 106, 115, 121
TecToBble AaHHbIE, reHepaus 235
TuIbl JaHHbBIX, IpUBeneHue 44, 57, 83,
119, 237
Turnbl ganHbix: JSON 68, 92-93, 112,
143, 210
BxokgeHue 70
3HayeHue 110 Kiwuy 71,92
KOHKaTeHauust 71,93
npoBepka kiawya 71
ynaneHue kitoda 93
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150
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