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NpeoucnoBue

OTa KHUTa SBASEeTCS opHUIMAJIbHON moKyMeHTamued Postgres Pro Standard. Ona Oblyta HammcaHa pas-
paboTuukamu Postgres Pro, coobitectBoM PostgreSQL u mpyruMu moO6poBOIbIIaMy IIapaje/IbHO C Pas-
paboTko¥ mporpaMmMHOro npoaykTta PostgreSQL u Postgres Pro. B Hel omuchiBaeTcst BCst GYHKITMOHAb-
HOCTB, KOTOPYIO odHUIIHaIbHO ITOAAePKUBaeT TeKylllas Bepcus Postgres Pro.

Yrto6nl TakoM Goibino 00bEM uHMOpMaluu 0 Postgres Pro 6v11 ymoGoBapuM, 3Ta KHHATA pa3fesieHa Ha
yacTtu. Kaxpas 4acTh mpegHa3Ha4vYeHa OMPeNesIEHHON KaTerOpUH II0Ib30BaTeJIed MIX II0JIb30BATENSIM
Ha pa3HEBIX cTagusax ocBoeHus Postgres Pro:

* YacTts I mpencTasnsieT coboit HepopMaTbHOE BBEIEHNE OJIST HAUMHAOIINX.

e Yacrts Il onuckeiBaeT a3bIK SQL u ero cpeny, BKJo4as TUNH JaHHBIX U (QYHKIUY, a TaKKe ONTUMHU3a-
LIUIO IPOU3BOOUTENHFHOCTU Ha YPOBHE II0JIb30BaTesel. To OyIeT II0JIe3HO IPOYUTaTh BCEM I10JIb30-
BatenaM Postgres Pro.

e Yacts III onuckBaeT YCTAHOBKY ¥ afMUHUCTPUPOBAHUE CcepBepa. JTa YacTh OyIOeT Ioe3Ha BCEM,
KTO uCnojb3yet cepBep Postgres Pro misi camMeIX pa3HEBIX LIEIEN.

* YacTts IV onuchiBaeT mporpaMMHbIe MHTEPGENCH AJsT KIMEHTCKUX Tpuiioxenui Postgres Pro.

e Yactp V IIpegHa3Ha4Y€eHa OJid 0oJiee OMBITHLIX IIOJIb30BaTeel 1 COOEepP2KUT CBeaeHusd O BOSMO2KHO-
CTHAX paCIIMPEHNUd CepBepa. JTa YacThb BKJIIOYaeT TEMEI, HOCBHH_IéHHbIe, B 4aCTHOCTH, II0JIL30BATEJIb-
CKHM THUIIaM OJaHHBIX 1 CbYHKI_II/IHM.

* Yacts VI cogepXUT cipaBoYHyI0 nHpopMaIlniio o koMmaHgax SQL, a TakXkKe KJIIMEHTCKUX U CEPBEp-
HBIX ITpOrpaMMax. 3Ta 4acTh JOIONIHSIET Opyrue nHdopMalinen, CTpyKTyPHUPOBaHHOM ITI0 KOMaHaaM
U IIporpaMMaM.

e Yacts VII comep)uT paznoodpasHyo uHGopMalluio, IoJie3Hyio aisd pa3dpaboTunkoB Postgres Pro.

1. Y10 Takoe Postgres Pro Standard?

Postgres Pro Standard — 3T0 06BbEKTHO-PEISIIIMOHHASA CUCTEMa ypaBjieHus 6azamu manHbx (OPCYB]I,
ORDBMS), pa3paborannas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocHoBe PostgreSQL,
B CBOIO ouepenb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — nporpamMmMe, pa3paboTaHHOM Ha ¢(aKyJIbTeTe
KOMIIBIOTEPHBIX HayK Kanudopuuiickoro yuusepcurera B bepknu. B POSTGRES nosB1iI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPLIE OBIIM pPeann30BaHEl B HEKOTOPEIX KomMepueckux CYB]I ropasmo mo3gHee.

Postgres Pro Standard paGoTaeT BO BCEX OCHOBHBIX OIl€paIMOHHLIX cucTeMax Linux m Windows. Kak u
PostgreSQL, Postgres Pro Standard cooTBeTcTByeT TpeboBauusm ACID.

Postgres Pro Standard, kak u PostgreSQL nmopamepzkuBaeT 60nbIIYIO YacTh cTaHmapTa SQL u mpepjaraeT
MHOXKECTBO COBPEMEHHBIX QYHKIIMM:

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YU

* TPUTTEPH!

* H3MeHsIeMble IpeaCcTaBIeHUsS

* TpaH3aKIMOHHAas 11eJIOCTHOCTh

* MHOTOBEPCHUOHHOE yIIpaBleHNe KOHKYPEHTHBIM OOCTYIIOM

Kpowme Toro, nons3oBaTenu MOTYT BCA4eCKU pacuupsaTts Postgres Pro, Tak e kak u PostgreSQL, mHanpu-
MeD, co3faBasi CBOU

* TUIIBI JaHHBIX

*  (dyHKRIIUN

* OIepaTopsl

* arperaTHble QYHKINU

* MeTOIBl MHAEKCUPOBAHUSI
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IIponenypHbI€ A3BIKH

2. Paznuuunsa mexnay Postgres Pro Standard n PostgreSQL

Postgres Pro mpemoctaBnseT Hauboiiee akKTyanbHYI0 Bepcuio PostgreSQL ¢ HOTOMHUTETLHBIMU HU3Me-
HEHUSMHU U PACHIMPEHUSAMHU. DTOT IPOLYKT BKII0UAET BCE HOBHIE BO3MOXKHOCTH, pPeall30BaHHbLIE KOM-
nauuei Postgres Professional, a Takke cTOpoHHME HOPAaOOTKH, KOTOPHIE YK€ IMPUHATH COOOIIECTBOM
PostgreSQL u momapmyT B HOBEIe Bepcum PostgreSQL. Takum oOpa3oMm, mosnb3oBaTenu Postgres Pro
Standard nmomy4aloT paHHUM OOCTYI K BaKHBIM HOBOBBEIEHUSM U UCIIPABIE€HUSIM.

IIpumMeuyaHnue

Postgres Pro Standard mpemocTaBisieTcs IO clemyolned numneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeNbHO 03HAKOMbBTECH C YCJIOBUSIMU JTUIIEH3UU, TIPEKAE YEM 3a-
TPyXaTh U UCIOIb30BaThk Postgres Pro Standard.

Postgres Pro Standard otnu4aroT oT PostgreSQL crenyrolue yCoOBepIIeHCTBOBAHM:

YiydimeHHBIN MeXaHU3M IIPOBEPKY OJIOKMPOBOK, He OKa3bIBAIOMIUY OTPUIIATEILHOI'0O BIUSHUSA Ha
IPOU3BOOUTENNLHOCTD.

YBenuueHHas CKOPOCTh U 93(pGHEKTUBHOCTS IIJIAHUPOBAHUSA OJIS PA3IUYHEIX TUIIOB 3aIIPOCOB.
VYMmeHbIIeHHOE TTOTPEeOIeHNe MaMsATH TPU 00paboTKe CIIOKHBIX 3alIPOCOB CO MHOZKECTBOM TabIIHII.
[lobGaBneHMe BpeMeHU MJIaHUPOBaHUg B UHGOPMAIIHIO, BEIBOOUMYIO MoayaeM auto explain.
B03MOXKHOCTE 3aMeHBI Hy/IeBOT0 OariTa 3amaHnHbIM ASCII-cuMBOIOM IIPU 3arpy3Ke JMaHHBIX C TIOMO-
IO KOMAHOLI COPY FROM. (CM. onmucanue napaMetpa nul byte replacement on import.)

B03MOXKHOCTE 3aM€eHBI CUMBOJIA '\u0000' 3amaHHEIM cuMBoIOM Unicode npu Bri30Be GyHKIMH, 00-
pabartriBatoliel JSONB. (CM. onucarue napaMmeTpa unicode nul character replacement in jsonb.)
Hcnonb3oBanue ICU Ha Bcex mnaTdhopMax C LeIbi0 00eCIeuuTs miIaTpopMOHE3aBUCUMYIO COPTH-
POBKY [JIs Pa3fIMYHEBIX JioKaneh. [To ymMomyaHuio IpoBaiiiep IpaBujl COPTUPOBKHU icu 3aeliCTBYeT-
CsI OJIsI BCEX JIOKaJiel, 3a UCKIoueHneM C 1 POSIX. (CMm. [Togpasmen 22.2.2.)

Peanuszamnus mexanunsma PTRACK, mo3Bossromniero nporpamMmme pg probackup orcnexuBaTh n3MeHe-
HUS CTPAHUI] TPU CO3TaHUM MHKPEMEHTAJIbHBIX PE3EPBHBIX KOIIHH.

IMTogmepkka uTeHus QanaoB pg_control Ipeneimyux Bepcuii PostgreSQL/Postgres Pro yTunuToi
pgpro_controldata.

ITpoBepKa COBMECTUMOCTH KJIacTepa, II03BOJISAIONIas ONPeaesiuTh, COBMECTUMa JIU TeKyIas

Bepcus Postgres Pro c onpenenéHHBIM KIaCTEPOM, U IIOHATH, KaKKe ITapaMeTpPHl BIUSIOT Ha
COBMECTHUMOCTD, He 3amyckas cepBep. (CM. onrcaHue ImapaMeTpa postgres -z U omucaHue

pgpro controldata.)

VnyumeHus pefakTUpPOBaHUS B KOMaHIHOM CTpoKe ¢ ucnonbloBanueM WinEditLine B Bepcuu psql
mist Windows, B TOM 4uCJie TTofepKKa aBTOAOIIOIHEHNE B KOHCOJM PsSl 1 n3aMeHeHre KOIMPOBKYU
psql no ymomuauuto Ha UTF-8.

YuuodunupoBanHas CTPYKTypa ITIaKeTOB OBOUYHBIX (haijIOB OJISI BCeX OUCTPUOYTHBOB Linux, ympoia-
I0ITTasi MUTPAITMI0 MEeXKIy HUMH M MO3BOJIAIONIas yCTaHaBIIMBATh MPOOYKTH Ha 0a3e PostgreSQL cos-
MecTHO 0e3 Kakux-mu6o KoHGIUKTOB. (CM. ['naBy 16.)

XKypHan onepanuii, B KOTOPOM XpPaHUTCA UHGOPMALUS 0 KPpUTUYECKU BaXKHBIX CUCTEMHBIX COOBITH-
sIX, TAKUX KaK OOHOBJIEHUE, BHITIONHEHUE P resetwal u Tomy nogobHoe. OTa nHDOpMaIusa BaxKHa
IJIS OCYIIIECTBIIEHUS] TEXHUYECKOM MOANEPKKH CO CTOPOHEI ITOCTaBIIMKA. 3aluCh B XKypHAas olepa-
UM TPOU3BOAUTCS TOJBKO Ha CUCTEMHOM YPOBHE, a [IJISI eT0 YTeHUS UCMOoNIb3yoTcsa GyHkimu SQL.
(CwM. ITogpaspen 9.27.11.)

PacmmpeHHbIE TTONMUTUKY ayTeHTUDHUKAIMK, obecreunBalomnme 3(pHeKTUBHOE YIIPaBIeHHue Iapois-
MU U KOHTponb goctymna. (CMm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIEe MeXaHU3MBI 3AlIUTHI JAaHHBIX, KOTOPHIE TIO3BOJISIOT CTEPUIIN30BaTh OOHEKTHI, Ieper
yoaneHueM 3aloHsasa ux Hynamu. OOHyneHrue 060HeKTOB MOXKET ITPOU3BOAUTHCS Iepe[] yaaleHueM
darinoB Ha mUCKe U Nepeq yOaJieHUeM yCTapeBIIUX BePCUM CTPOK (OYHMCTKOM CTPaHUIl), 0cBOOOKAe-
HueM O3Y u ymaneHueM uiu nepe3anuckio ¢aiinoB WAL. (Tonmbko cepTuduitnpoBaHHas peaaKIiims.)
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e CO60p CTAaTUCTUKM OUYMCTKY Tabnuil u nHAeKCcoB. CobpaHHas nHGopMalus oTo0paxkaeTcs paciiupe-
Huamu pgpro stats m pgpro pwr.

* Co6op uHpopMaIlmu 0 c60sIX cepBepa, KOTOPHIN BKIII0YAETCS MapaMeTpoM KoHdurypauuu crash info
U HaXOOUTCH IOJ yIIpaBJieHHneM HEeCKOJIbKUX IlapaMeTpOoB, BKJI04Yas 9TOT.

e  OnTuMusupoBaHHOe NOTpebIeHNe TaMsATU IPU OlleHKe N30MpaTeIbHOCTH [OJI9 KaXKAoro 3JIeMeHTa
MaccuBa.

Postgres Pro Standard Tak:kKe BK/II0YaeT CIeOYIOLINe OOIOHUTEIbHbIE MOOYINU U TPUJIOKEHUS:

e PacmwupeHue aqo Ay agalTUBHOM OITUMHU3AlUM 3alIPOCOB.

e Mogyns auto dump mmst c6opa HaHHBIX 10 OJIUTEILHLIM U IPOOIeMHBIM 3aIllpocaM U MIOCIeOyIoIero
BOCIIPOU3BEEHMS 3TUX 3aIIPOCOB C IIeNIbI0 YCTPAaHEHUS HEeMIoIagoK.

¢ Pacmmpenune daterange inclusive, mo3Bonsioiiee To6aBIsATh B BEIBOO BEPXHIOI I'PAHUITY BPEMEHHO-
ro gualras3oHa.

* Mogyns dump stat, mO3BOJSAIONINYM COXPAHATH CTaTUCTUKY HAaHHBIX IIPU Pe3€PBHOM KOIIMPOBAHUU U
BOCCTaHOBJIEHUH.

e Mopynb fasttrun, KOTOpHIM MTPenOCTaBIIsAEeT TPAaH3aKIMOHHO-He0e30NacHYyI0 QYHKIINIO /IS yCeUYeHUST
BpeMeHHHIX TabJIuI, 9YTO HpeaoTBpalllaeT pa3pacTaHue KaTajlora pg_class.

* Mopyns fulleq, mpegocTaBIAOMIMHI TOIOIHUTEIBHBIN OIIepaTOp paBeHCTBa HOJIS COBMECTUMOCTH C
Microsoft SQL Server.

e Mopynb hunspell-dict, mpemocTaBnsAOIIUi CIIOBapy AJIsA psAda S3bIKOB.

e Mopynb jsquery, pealu3yIouui cueluaabHbIN I3bIK 3aIIPOCOB st 3 GHEKTUBHOIO ITOMCKA I10 UH-
OEKCy B CTPYKTYPUPOBaHHLIX JaHHBEIX JSONB.

e Cnyx06a MOHHTOPHMHTA Mamonsl, UCIOJIHeHHAas B BuAe areHTa Zabbix.

e Mopgynb mchar, IpegoCcTaBISIONIUY JOTOTHUTEIbHBIN TUM HaHHBIX [JI5 COBMECTUMOCTHU ¢ Microsoft
SQL Server.

* Mogyns online analyze, mpuBHOCAINY Habop QyHKIIUN, KOTOPEle HEMEIeHHO OOHOBISIOT CTATU-
CTUKY B IIeJIEBHIX TaOJIMIIaxX MOCie omepalui INSERT, UPDATE, DELETE UIXU SELECT INTO B HHX.

* pgbadger — MHCTPYMEHT AJIsT OBICTPOTO aHallKu3a XKypHasoB Postgres Pro ¢ co3manueM moapoOHBIX
OTYETOB U TPadUKOB.

e Ilyn coeguHeHu# pghouncer.

* Mogyns pg integrity check, ocyiecTBasomui BEIYUCIEHNE U TPOBEPKY KOHTPOJILHBIX CYMM OTCJIe-
XKuBaeMbIX ¢ainoB. (TompKo cepTudUIIMPOBaHHAS PeOaKIMs.)

* Mopgyns pg pathman, mpegocTaBasAomuil ONITUMU3UPOBAHHLIN MEXaHM3M CEKITMOHUPOBAHMS, a
TakXke QyHKIMM I CO3TaHus U yIpaBieHus ceknusamu. Hauwmnaas ¢ Postgres Pro 12, ucnomnb3o-
BaTh pg pathman He pekoMeHnnyetcs. [IpuMeHsiiTe BMECTO HETO peajn30BaHHOE B BAHU/ILHOU Bep-
CUM JeKJlapaTUBHOE CEKIIMOHUPOBaHUe, onucaHHoe B Paspgerne 5.11.

* Pacmmpenue pg proaudit, mo3BoJIsAIONIEE OTCIIEXKUBAThL Pa3IUYHbIe COOBITHS, CBI3aHHBIE C Oe301ac-
HOCTBIO.

* Pacmmpenue pg trgm mchar, o6ecmeunBaomiee OBICTPBIN MOUCK CXOXKUX CTPOK THUIIOB mchar U
mvarchar Ha OCHOBE TpUTrpaMM. ITO pacHiupeHue mnomnesxo anas 1C.

* pg probackup — MeHemXKep Pe3epPBHOI0 KOITMPOBAHUS M BOCCTAHOBJIEHUS.

¢ Pemenue pg probackup3 pmist pe3epBHOT0 KOIIUPOBAHUS U BOCCTAHOBJIEHUS KJIaCTEPOB 0a3 maHHBIX
Postgres Pro.

e Mopynb pgpro bindump ms yopaBieHHS OlepalusIMi Pe3epPBHOI0 KOIUPOBaHUS M BOCCTAHOBIIE-
HUSA. B Moaye peann30BaHbl CIIeIMaIN3UPOBaHHbIe KOMaH/Ibl PETINKALIMY [JI5 PACIIMPEHHOT0 IPO-
TOKOJIa PeIIuKaIluy U COOCTBEHHBIN (hopMaT apXUBUPOBaHUSA. Moayib He TpeOyeT MOOKII0YEHUS 10
SSH. On pa3paboTaH cHeluraabHO OIS UCIIOIb30BaHUS BMECTE C YTUIIUTOM pg probackup3.

* Vrunuta pgpro controldata, mokasbsIBarolllasi yIIpaBJISiollyio nHGopMaIuio Kinacrtepa B]]
PostgreSQL/Postgres Pro u mapamMeTpsl COBMECTUMOCTH KJjlacTepa U/UIu cepBepa.

e PacmmpeHnue pgpro cpumeter, KOTOPOe IPegoCTaBIsIeT JOCTYII K HOBOM CUCTEMHOM (GYHKIIUY MOHU-
TOPUHTA UCIIOIb30BaHUS Hporeccopa. PyHKIMS pgpro_cpumeter HEIIPEPHIBHO COOMPAET U 3aIIUCHI-
BaeT HMHGpOPMAIMIO 0 SApax Ipolleccopa, UCI0Ib3yEMEIX ITpolleccaMu cepBepa Postgres Pro.

e PacmwupeHure pgpro pwr, IMO3BOJISOIIee MI0JIy4YaTh OTYETHI 10 HAarpy3Ke, IOJIe3HbIe OJIS BHISBIIEHUA
HauboJlee PeCypCoEMKUX olepanui B 6a3e JaHHBIX.

¢ Pacmmpenue pgpro stats, KoTopoe cobupaeT CTaTUCTUKY BHIIOTHEeHHUsT SQL-0mepaTopoB, IOOCYH-
TBIBAE€T CTATUCTUKY COOBITHI OKUIAHWS U MPEIOCTABIIAET IPOYHE ITOJIe3HbIe METPUKH, KOTOPHIE B
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PostgreSQL Henb3s MOMy4YUTh HUKAK HHave. OHO TakkKe 00ecreuynBaeT BO3MOKHOCTh TPACCUPOBKHU
CeaHCOB MPUIOXKEHUN U MOXKET CO34aBaTh IIPEeACTaBIEeHUs, SMYJIUPYIOIINe OPYyTrUue PacIIupeHus Oiis
cbopa CTaTHUCTHKH.

e VrTunuta pgpro tune Ojas aBTOMaTUYeCKOM HaCTPOMKU ITapaMeTpoB KoHurypauuu Postgres Pro.
OHa mpenocTaBisieT HA0OP BCTPOEHHBIX IPECETOB, BKITIOUAs IPECeT /sl HaCTPOUKH, CIIeIuPUIHON
ona 1C.

* Mopynb pg query state, maroiuii BO3MOXKHOCTh Y3HaBaTh TEKYIIIEE COCTOSSHUE BBHITIOJTHEHUS 3aIIpPo-
COB B 00CTy2KHMBAaIOIIEM IIPOIecce.

e Vrtunurta pg repack mis peopraHu3amnuu TaOIHII.

* Mopynb pg tsparser — anbTepHATUBHBIN aHAIN3aTOP TEKCTOBOTO ITOMCKA.

e Mopgyne pg variables, mpemocTaBnsonui GYHKIUY OIS PabOTHI C TIEPeMEeHHBIMH Pa3JIMYHBIX TH-
moB. [Ist o6meruenust Murpaiuu koga Oracle, o6pa®aThIBaioIero KOJIEKIINK, OCTYIIHE CIIEIYI0-
mue BUOB QYHKIUH: QYHKINY, TO3BOJISAIONINE paboTaTh C O0IMIMMHY ITIePpeMEeHHBIMHU-KOJIJIEKITUSIMHU, K
971eMeHTaM KOTOPBIX MOKHO MOJIYYUTD AOCTYII 110 KJII0YYy, UMEIOLIeMYy LIeJI0UYHCIIeHHBIN UIIH TEKCTO-
BBIM TUII; QyHKIINY, oOeclieunBalomye GyHKIIMOHATbHOCTh UTEPaTOPa [Jis JII0OBIX KOJIIEKITHH.

¢ Pacmmpenue pg wait sampling, mpegHa3HaYeHHOE OJIST TIEPUOANIYECKOT0 cO0pa CTaTUCTUKH IO CO-
OBITHSM OXKHUOaHUS. BOCIIOIF30BaBIINCH 3TUM PaCIIHPEHNEM, BBl CMOXKETe ITIOHSITh XapaKTep aKTHUB-
HOCTH CEPBEPA, B TOM YHCJIE€ YBUAETh TEKYIIIHNE COOBITUS OKUIAHUS BO BCEX OOBIYHBIX U (POHOBHIX
paboumx mpoleccax.

e Mogyns plantuner, mo6aBIsgIOMMH MTOOAEPAKKY YKa3aHUY I MJIAHUPOBITHUKA, ITOAKITIOYAIOIIUX WJTH
OTKJIIOYAIOIINX OIpefesieHHbIe MHOEKCH ITPU BHIIIOJIHEHUHN 3allpoca.

e Mopgyns rum, npegocTaBisaionui nagekc RUM Ha 6a3e GIN.

e Mopgyns shared ispell, mo3BosIsAIONINE pa3MeCTUTh CJIOBAapH B O0IIEH MaMsTH.

Brmmycku Postgres Pro Standard cmemyioT 3a BeImyckKamu PostgreSQL, XOTsT MHOTOA MOTYT BHIITYC-
KaTbcsa udaie. CxeMma BepcuoHupoBaHus Postgres Pro Standard ocHoBaHa Ha cXxeMe BEPCUOHMPOBAHUSA
PostgreSQL u BKIIO4YaeT OOMOIHUTEIILHYIO UMDY .

3. KpaTtkaa uctopua PostgreSQL

OGBEKTHO-PENSIIIMOHHAS CUCTeMa yIIpaBieHus: 0a3aMu JaHHBIX, UMeHyeMasi cerogHs PostgreSQL, mpo-
usoina ot nakera POSTGRES, nanucanzoro B bepknu, Kanudopuuiickom yHuBepcurteTe. Ilocne mecs-
TuneTud paspabotku PostgreSQL ctan camoit pa3BuTtoi CYB]] ¢ OTKPBITHIM HCXOOHBIM KOIOM.

3.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rnmaBnasieMblit mpodeccopoM Maiikiiom CTOyHOpPEeHKepoM, CIIOHCUPOBAIU aTreHT-
ctBo DARPA npu Munro6Gopons! CIITA, YnpaBneHue BoeHHEBIX ucciiemoBanuii (ARO), Hamuonansubiit Ha-
yunsli ®oHp (NSF) u komnanusa ESL, Inc. Peanuzanus POSTGRES ravanace B 1986 r. [lepBoHa4anbHEIE
KOHIUENINYU CUCTEMBI OBIIM MPEHCTaBJIEHH B MOKyMeHTe ston86, a onmucaHUe MEPBOM MOOENU HaHHBIX
MOsIBUIOCE B rowe87. IIpoeKT cucTeMBl IpaBUI Toraa ObLI MpencTaBiieH B ston87a. CyTh U apxXUTEKTypa
MeHeOXxKepa XpaHUIuIlla ObIIH pacirucaHlk B ston87b.

C tex mop POSTGRES npo1én HeCKOIbKO 3TanoB pa3Butus. [lepBast «geMoBepcus» 3apaborana B 1987
u Oblna rmoka3aHa B 1988 Ha koudepeninu ACM-SIGMOD. Bepcust 1, onucannas B ston90a, Oblnia BeI-
nylleHa OJigd HeCKOIbKUX BHEITHUX MOonb30BaTenel B uioHe 1989. B oTBeT Ha KPUTHUKY IIEPBOM CUCTEMBI
npaBun (ston89), ona Owlnia nepemenaHa (ston90b), u B Bepcuu 2, BHITyIeHHOM B uioHe 1990, 6ni1a yxe
HOBas cucTteMa npaBui. B 1991 Brima Bepcus 3, B KOTOPOU IMOSBUIACH MOAOEPKKA Pa3/IMYHBEIX MeHe-
IKEepOB XpaHUINIa, YIyYIllIeHHBIW UCIIOTHUTENTh 3alIPOCOB U ITepenrcanHas cucTteMa nmpaBui. [locneny-
1olIMe BHITTYCKY mo Postgres95 (cM. HuXKe) B OCHOBHOM OBLIIIM HaIpaBlIeHHl Ha yJIy4lleHue ITOPTUPYEMO-
CTH U HAJEXKHOCTH.

POSTGRES npuMeHSICS OJIs peann3aliii MHOXKeCTBa HCCIeq0BaTEeIbCKUX U IPOU3BOACTBEHHEBIX 3a1ay.
B ux uwucne: cuctemMa aHanu3a (pUHAHCOBBLIX JAHHBLIX, TAKET MOHHUTOPUHTA PaOOTHE peaKTHUBHBIX OBUTA-
Tenel, 6a3a JaHHBIX HAOMIOMEeHUH 3a acTepounamMu, 0a3a JaHHBIX MeOUIIMHCKON WH(pOPMAaIUi, HECKOJIb-
KO reorpadpuueckux uHpopMaruoHHbX cucteM. POSTGRES TakXe HMCHOJIB30BajICS OjIsT OOydYeHUS B
HECKOJIbKUX yHuBepcuTeTax. Hakonell, kommanus Illustra Information Technologies (1mo3:ke cTaBIIas
4acTbelo Informix, KoTopas ceidac NpuHaniekut IBM) BOCIIOIb30Bajlach KOOOM U Hallllla eMy KOMMeEP-
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yeckoe npuMeHeHue. B korne 1992 POSTGRES ctan ocuoBHOU CYB]] Hay4YHOT 0 BEIYUCIIUTEIBHOIO IIPO-
ekTa Sequoia 2000, onucaHHOTO B ston92.

B 1993 uwncno BHEIIHUX ITONIb30BaTesed yaBouaoch. CTamo OYeBUOHO, YTO OOCIyKHMBaHUE KOIa U IIOf-
IeprKKa 3aHHUMaeT CJIUIIKOM MHOT'O BpEMEHU, 1 er0 He XBaTaeT Ha UCCIeNoBaHUA. [IJ11 CHUXKEHUS 9TOU
Harpy3ku mpoekT POSTGRES B Bepkiu Ol o¢uIlHaIbHO 3aKPHIT Ha Bepcun 4.2.

3.2. Postgres95

3

B 1994 Ouppu IO u Oxonnu Yen mob6aBunu B POSTGRES uHTepmpeTtaTop s3biKa SQL. YKe ¢ HOBHIM
uMeHeM Postgres95 Ovl1 onyOnuKoBaH B MIHTepHeTe ¥ Hadall CBOM IIYTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBITEIM UCXOOHBEIM KOIOM.

Kop Postgres95 6win mpuBené€H B momHoe cooTBeTcTBre ¢ ANSI C u ymenbimuicsa Ha 25%. Bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUH OH cTall ObicTpee u ynobHee. Postgres95 Bepcuu 1.0.x paboTai mpu-
mepuo Ha 30-50% 6vicTpee POSTGRES Bepcuu 4.2 (mmo Tectam Wisconsin Benchmark). ITomumo mcopas-
JIeHUS OIMOOK, ITPOU3OIIIIN CIIEAYIOIINe U3MEHEHUS:

* Ha cmeny s3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeticHas
6ubnuoTeka libpg yHacnemoBana cBo€ uMs ot PostQUEL.) ITog3ampock He MOAaepKUBaIUCh MO BHI-
xoma PostgreSQL (cM. HUKe), XOTSI UX MOXKHO OBIJIO HMUTHPOBaTh B Postgres95 ¢ moMoIIIb0 moib-
3oBaTenbCcKux pynkuuit SQL. Briiu 3aHOBO pean30BaHbl arperaTHble QyHKIMU. TakKe MOsIBUIIACh
noagepkKKa IpeaoXeHuss GROUP BY.

e Ins nHTepakTUBHEIX SQL-3anpocoB Oniia pa3paboTaHa HOBas IIporpamMma (psql), KoTopas KCIIOIb-
3oBania GNU Readline. Ctapas nporpamMma monitor ctana He HyKHa.

* TlossBUNAcCh HOBas KIIHEHTCKas OuOnuoTeka libpgtcl onsd noamepxkku Tcl-knueHToB. [Ipumep 060-
JIOYKHU, pgtclsh, IPeOCTaBIsi HOBbIe KoMaHawl Tcl mmst B3auMomeicTBus mporpaMm Tcl ¢ cepBepoM
Postgres95.

* b5 ycoBepliieHCTBOBaH UHTepdec st paboTe ¢ 60nbmMMU 00beKTaMu. EQUHCTBEHHBIM MeXaHU3-
MOM XpaHeHUs TaKWUX JMaHHBIX CTaJd WHBEPCUOHHBIE 00heKTH. (MHBepcruoHHas ¢alinoBast cucTemMa
Oblyla ypaneHa.)

* VpaneHa cucteMa IIPAaBUJI Ha YPOBHE 3K3EMIIJIAPOB; IIepe3alluChIBAalOoIIe IIPaBujla COXPAaHUIINUCK.

¢ C HUCXOOHBIM KOJOM CTalIM PaACIpPOCTPAHATLCSA KpaTKHe ONMMCAaHUSA BO3MOXKHOCTEN CTaHOapTHOIO
SQL, a Takxe camoro Postgres95.

e Ins coopku ucnomab3oBaics GNU make (BMecto BSD make). KpoMe TOro, cTaio BO3MOXKHO CKOM-
nunupoBaTh Postgres95 ¢ HemomuduimposanHoi Bepcueit GCC (OBII0 MCIIPaBIeHO BEIPAaBHUBAHUE
IAHHBIX).

3. PostgreSQL

B 1996 r. cTanmo moHSATHO, 4TO UM «Postgres95» He BHIIEPKUT UCIBEITAHHE BpeMeHeM. MEI BRIOpau HO-
Boe uMs, PostgreSQL, oTpaxkatoiiee cBsi3b Mexkay opuruHaabHeiIM POSTGRES u 6ojiee mo3mHUMH Bep-
cuamu ¢ nogmepxkkou SQL. B To ke BpeMsi, Mbl IPOOOJIZKUIIA HyMepalui Bepcuii ¢ 6.0, BEpHYBIIUCH K
IocJiegoBaTENbHOCTH, HadaTou B ImpoekTe bepknu POSTGRES.

Postgres no-nipexxHeMy cumTaeTCsa OpUIIMaIbHEIM UMEeHEM IIPOeKTa He TOJIBKO 110 TPagUuIluy, HO U IIOTO-
My, 4T0 Postgres npousrnocuts npoie, yeM PostgreSQL.

B mpouecce paspaboTku Postgres95 ocHOBHBIMH 3ajadaMM OBIJIM ITOMCK UM IOHWMAaHHUE CYIIECTBYIOIINX
npobiieM B cepBepHOM Kome. C mepexonoM K PostgreSQL akIleHTH CMECTHUJIMCH K peanu3allid HOBBIX
byHKIIME 1 BO3MOXKHOCTEM, XOTsI paboTa IIPOA0JIZKaeTCs BO BCEX HalpaBJIEHUIX.

4. CornaweHus

Cnenyrolye corjlallleHusi UCIOIb3YIOTCSI B ONMCAHUSIX KOMaHM: KBagpaTHEIe CKOOKHU ([ u ]) oO03Haua-
0T HeoOsi3aTenbHbIe YacTu. durypHeie cKoOKu ({ ¥ }) U BepTHKallbHas dyepTta (|) 0003HaAYaoT BHIOOP
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OOHOTO U3 IPEI0KEHHBIX BapuaHToOB. MHOTOTOYHE (. ..) O3HAYAET, YTO IPEOLIAYIITUI 3JIEMEHT MOXKHO
TIOBTOPUTR.

HNuorpa mns scHocTu KoMaHabl SQL mpeaBapsioTCs IIPUTIallieHueM =>, a KOMaHIbl 000JI0YKH — HpPUria-
IIIeHueM S.

ITog aOmuHucmpamopoMm 3mech OOBIYHO IIOHMMAaETCs YeJIOBEK, OTBETCTBEHHBIN 3a YCTAHOBKY U 3allyCK
cepBepa, Torga Kak Nno/b3o8amenb — KTO YIOOHO, KTO UCIIOJIb3YeT WJIM JKejlaeT HUCIIOIb30BaTh JII000U
KOMIIOHEHT cucTeMbl Postgres Pro. 3tu ponu He cienyeT BOCIPUHUMATD CIUIIKOM Y3KO, TaK KaK B 9TOU
KHUTe HeT OlIpeneIéHHEIX OONYyIIeHN! OTHOCUTEIBHO IIPOIeAypP CUCTEMHOT'0 afMUHUCTPUPOBAHUS.

5. Kak npaBuabHO cooOwmnTtb 00 OLLMDOKe

Ecnu BeI HalimeéTe ommbKy B Postgres Pro, madiTe Ham 3HaTh 0 Hel. Biraromapst Bamemy oT4€Ty 00 omudkKe,
Postgres Pro crtaHer elé Gojiee HagéXHEIM, Bedb [axKe IIPHU CaMOM BEICOKOM KauyeCTBe KOfa Helb3sd
rapaHTHUPOBaTh, YTO KazxKALIN OJIOK M Kaxkmaas GyHKIus Postgres Pro 6ymeTr paboTaTh Be3fe U IIPU JTI0OBIX
00CTOSITETBCTBAX.

CrnenyroIye IpeqioXeHus IPU3BaHEl IOMOYh BAM B COCTABJIEHHH OTYETA 00 OIMHOKe, KOTOPLIH MOXKHO
OymeT oOpaboTaTh 3¢ PekTrBHO. ME He TpeOyeM UX HEYKOCHUTEILHOT'0 BEIIIOJIHEHUS, HO BCE XKe JIyuIle
cJlemoBaTh UM OJIsg oflLiero 6sara.

5.1. IvarHocTuka owmObokK

ITpexmpe geMm coobiaTh 06 ommnbKe, MOXKaIyUCcTa, IPOUYNTANTE U TTIepeUYnTaiTe JOKYMEeHTAIn0 U yoenu-
TECh, YTO BOOOIIe BO3MOXKHO CAENATh TO, YTO BHI XOTUTE. ECIIM M3 HOKYMEHTAUWU HESICHO, MOXKHO 3TO
cHesaTh WX HET, MOXKaJy#cTa, coobmuTte u 00 3TOM (TOrma 3TO ommbKa B qOKyMeHTauwu). Eciu BeIsic-
HSIETCS, 4TO IIpOrpaMMa feJlaeT YTO-TO He TaK, KaK HAalKMCAHO B JOKYMEHTALMU, 3TO TOXe omubKa. Bot
JIVIITb HEKOTOPHIE MPUMEPH BO3MOXKHBIX OITUOOK:

¢ TIporpaMMa 3aBepIIIaeTCs C aBaPUHUHBIM CUTHAJIOM MJIH COOOIeH1reM 00 omnbKe omeparnoHHON CH-
CTeMHI, yKa3hIBaloIlel Ha mpobiemMy B mporpamme. (B KauyecTBe KOHTPIpUMEPa MOXKHO IIPUBECTH
coobIieHne «HeT MecTa Ha UCKe» — 3Ty MIPOOIeMY BB [OIXKHEI PEIIUTh CaMH.)

e TIporpamMma BHIOAQET HENPABUIBHLIN PE3YIIbLTAT [JIs JIIOOBIX BBOJUMBIX JaHHBIX.
» [IporpaMmma OoTKa3bIBaeTCs IPUHUMATEL OOIMYCTUMEIE (COTIaCHO HOKYMEHTAIlUM) JaHHEIe.

¢ IIporpaMma nDpwHHUMaeT HEOIYCTUMbBIE JaHHBIE 0e3 coobmenus 06 omubKe UK IPeayIpeRKaeH’s.
Ho momMHUTE: TO, 9YTO BBl CUMTAETE HEAOIIYyCTUMEIM, MBI MOXKEM CUMUTATh IPUEMJIEMBIM PaCIIUPEHH-
€M UJIM COBMECTUMEIM C ITPUHSATON MPaKTUKOH.

* He ymaétcst ycTaHOBUTH Postgres Pro Ha moaaepkuBaeMoi mnaTdopMe, BHITIOTHSAS COOTBETCTBYIO-
IIe UHCTPYKIUMN.

3mech mop «IIPOTrpaMMOM» ITOOPa3yMeBaeTCs IPOU3BOJIbHEIN UCIOMHSIEMEIN (all, a He UCKITIOUYNUTEIIEHO
CEPBEPHHIN IIPOIIECC.

Mennentnas paboTa UM BLICOKAs 3arpy3ka PeCypcoB — 3TO He 00s13aTenbHO ommbKa. Takke MOKET He
OBITH OIIMOKOM KaK0Oe-TO HEeCOOTBETCTBUE CTaHmapTy SQL, eciiu TONMLKO SIBHO He OeKJIapupyeTcs: COOT-
BETCTBUE B HAHHOM acCIIeKTe.

5.2. Yto coobuwaThb

Coobias o mpobieMe, ImocTapaTech U3I0XKUTH Bce (pakThl. B KaxkaoMm oTyéTe 06 omnbKe criegyeT yKa-
3aThb:

e ToOuYHYIO IIOCJIEIOBATEILHOCTD HeHCTBUI OJIsi BOCIIPOM3BEeIeHUs IpoOIeMbl, HaUMHas ¢ 3anyckad npo-
epammbl. OHa OOXKHA OLITH CAMOIOCTATOYHOM; €CJIH BLIBOM 3aBHUCUT OT DaHHBIX B TAOMHUIIAX, TO
HeOOCTAaTOYHO COOOIIUTh OOUH JIUIIL SELECT, 6€3 MpequIeCcTBYIOIIUX OIePaTOPOB CREATE TABLE B
INSERT.

JIyamwmit popMaT TecTa mist mpobiiem ¢ SQL — ¢aiin, KoTOpeIM MOXKHO ITepegaTsk mporpaMmme psql
u yBugeTh mpobiemy. (M ybenurecs, 4To B BallleM dailie ~/.psglrc Hu4Yero HeT.) CaMbIf IIPOCTON
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CcrI0co0 MONMYyYUTh TAaKOM (Paiii — BEITPY3UTH OObSIBIEHUS TaOIUIl ¥ HaHHEIE, HEOOXOOUMEIE OIS CO-
3maHMs MOJIUTOHA, C TOMOIILI0 pg dump, a 3aTeM mo6aBuTh MpoOIeMHbIN 3ampoc. [TocTapaiiTecs co-
KPaTHUTh pa3Mep Balllero TeCTOBOTO IIpUMepa, XOTs 3TO He abcomoTHO HeobxonouMo. Eciu ommubka
BOCHPOU3BOOUTCS, MBI HaWOEM eé B 1I000M CIIydae.

Ecnu Bamie npunoXKeHUe UCIOIb3yeT KaKOU-TO APYyror KNueHTCKuY nurepdetic, Hanpumep PHP mo-
XKanyncTa, IONbITalTeCh CBECTH OIIMOKY K IIPOOIEMHEIM 3aIIpocaM.

* PesynbTaT, KOTOPHIM BRI MOMy4aeTe. Ecinu ecTh coobienue 06 omunbKe, mokaxuTe ero. Eciu mpo-
rpaMMa 3aBepIaeTcs OIIMOKOHN OMepallMoOHHON CUCTEeMBI, cOOOmuTe 0 Hel. U eciiu HUYero He
MIPOUCXOIUT, OTPa3uTe 3TO. [laXKe eCliu B pe3yJibTaTe Balllero TeCTa IIPOUCXOOUT COOM MPOTrPaMMEbI
UM YTO-TO OYEBUIHOE, MBI MOXKEM He HaOmomaTh 9Toro y cebs. ITpoire Bcero 6ymeT CKOMHUPOBATh
TEKCT C TEpMHUHAJIa, €CJIK 3TO BO3MOXKHO.

IIpuMmeyanue

Ecnu BBl ymnoMuHaeTte coobiienne 00 ommbKe, IoXKanyHCcTa, yKaXKUTe ero B Haubojee IMOTHOH
dopme. Hanpumep, B psql, [ 3TOro cHavalla BEHIIIOTHUTE \set VERBOSITY verbose. Ecnu
BBI ITUTHPYETE COOOIEeHUST U3 XKypHaia COOBITUHN cepBepa, IPUCBOUTE TTapaMeTPy BHIIOIHE-
Hu# log error verbosity 3HaueHUe verbose, YTOOHI XKypHas ObI Harboee MOAPOOHEIM.

IIpuMmeyanue

B cnyyae KpuTHYEeCKUX OIIHO0K COOOIIeHNEe Ha CTOPOHE KIIMEHTa MOXKET He COIepPXaTh BCIO
HeoOxomuMyio nHopMaImio. [ToxkanyicTa, TakKkKe U3YYUTE XKypHaI cepBepa 6a3 JaHHBIX.

* OueHb BaXXHO OTMETUTH, KaKOu Pe3yJIbTaT BbBI OZKHUOAJIN IIOJIYYHUTDh. HO}KaHyﬁCTa, IIPUBOOKUTE O2KHIOA-
€MBIN pe3yiibTaT, €ClIk 3TO YMEeCTHO.

* Bce mapaMeTphl KOMaHOHOM CTPOKHY ¥ OPYTHe ITapaMeTpPH 3allyCKa, BKII0Yasi BCe CBsI3aHHBIE epe-
MEHHbIE OKPYXKEHUS UITH (HaiiIbl KOHGUTYPAIIUH, KOTOPHIE BEl H3MEHSIJIH.

e Bcé€, 4To BH fieJlajii He TaK, KaK HalluCaHOo B WHCTPYKIHUAX I10 YCTAaHOBKE.

* Bepcuro Postgres Pro. YTo6w! BEISICHUTh BEPCUIO CEPBEPA, K KOTOPOMY BBI ITOAKJIIOUEHBI, MOXKHO BHI-
IIOJIHUTH KOMaHOy SELECT pgpro_version () ;. BOJIBIIMHCTBO UCIIONIHSIEMEIX IPOrPaMM TaKzXKe I101-
OepKUBAIOT MapaMeTp —-version; KaK MUHHUMYM [OJI2KHO paboTaThk postgres —-version M psql —-—
version.

e CaepmeHus o miatdopMe, BKIIIoYass Ha3BaHUE U BepCcUIo siapa, 0ubnuoreku C, XapaKTePUCTUKH IIPO-
1eccopa, IaMsaTu U T. 1.

5.3. Kypa coobwaTb

B of6mem cnydae moceiiaTh coolineHus 00 ommbKax CiIemyeT o agpecy <bugs@postgrespro.ru>. MH
MIPOCHM Bac HamucaTh MHGOPMATHUBHYIO TEMY IIMChMa, BO3MOXKHO BKJIIOUMB B HEE YACTh COOOIIEeHUs 00
ommobke.

He otmpaBnsiiTe oTuéThl 00 ommbOKax, cunenudumyHbx A1 Postgres Pro, Ha ampec MNOOOepzKKHU
PostgreSQL, tak kak Postgres Pro He mommepxuBaeTcs coobiectBoM PostgreSQL. OpmHako BB MO-
KeTe coo0IIaTh IO agpecy <pgsql-bugs@lists.postgresql.org> 000 Bcex OIMMUOKAaX, CBI3aHHBIX C
PostgreSQL.

Iaxke ecnu Bala ommOKa He CBsA3aHa C ocobeHHOCTSMH Postgres Pro, He IIOCHIJIaiiTe cooOIIe-
HUS B CIIMCKM PACCHIIKH OJIST IIOJIb30BaTesied, HalpuMep B <pgsql-sql@lists.postgresql.org> HIH
<pgsgl-general@lists.postgresql.org>. DT PACCHIJIKN IIPeOHa3HAYEHHl OJII OTBETOB Ha BOIPOCHI
IIOJTb30BaTEJIEH, ¥ UX MOOMHUCUYUKN OOBIYHO HE XOTST IIOJIy4aTh coolIeHus o6 ommubKax, 60jiee TOro, OHU
BPSMO JIM UCHPABAT UX.
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Takxe, MoXKaJy#icra, He OTHpPaBIIANATE OTYETHI 00 ommnbKax B CIICOK
<pgsgl-hackers@lists.postgresql.org>. ATOT CIIMCOK NpPeOHA3HAYEeH i 00CyKOeHusT pa3paboTKu
PostgreSQL, u OymeT nydiiie, eciu coobiieHus 00 ommnbKax OyayT CyIIeCTBOBATh OTAENbHO. MEI IepeHe-
céM o0cyxkpeHue Balied omubKY B pgsgl-hackers, ecyiu cBsi3aHHas ¢ PostgreSQL npobiema motpebyeT
OOMIOJIHUTEILHOTO PACCMOTPEHHS.

XXX



HYacTtb |. BBenpeHue

IloGpo nmozxkasioBaTh Ha BCTpeuy ¢ Postgres Pro. B crnenyiomux rjiaBax BBl CMOXKeTe ITOJIyYUTh 0011ee mipeq-
cTaBieHue o Postgres Pro, pensauuoHHBIX 0a3ax JaHHBIX U si3bIKe SQL, ecnu BH el1€ He 3HaKOMEBI C 9TUMU
TeMaMHu. DTOT MaTepuan OyJeT IOHATEH Aaxe TeM, KTO o6afgaeT TOIbKO OOIIMMY 3HAHUSAMU O KOMITBIO-
Tepax. Hu oneIT mporpaMMupoBaHusl, HU HABBIKM MCIIONb30BaHusd Unix-cucteM He Tpebyiorcsi. OCHOBHasS
1eab 9TOM YaCTU — IIO3HAaKOMUTH BaC Ha IPaKTHUKE C KJIIOYEBEIMU aclieKTaMu cucteMul Postgres Pro, mo-
9TOMY 3aTparuBaeMble B HeM TeMbl He OyIyT pacCMaTpPUBATHCSA MaKCUMaIbHO I'Ty0OOKO U TIOJIHO.

ITpounTaB 3TO BBeAEeHUE, BbI, BO3MOXKHO, 3aX0TUTE nepeitu K Yactu I, uToOml momyuuTk 6osee popma-
M30BaHHOE 3HaHWe s13kiKa SQL, unmum Kk YacTu [V, mocBsmeERHOM pa3paboTke mpunoxkeHui oiust Postgres
Pro. s nsyuenuss SQL MOXKHO BOCIIOIb30BaTLCS IEMOHCTPAIIMOHHOM 0a30M JaHHBIX, OMMCAaHHOU B [1pu-
noxenuu M. TeMm ke, KTO yCTaHaBIMBaeT U aIMUHUCTPUPYET CepBep CaMOCTOSTEJIBHO, ClieyeT TakxKe
npouyuTtaTs JacTs III.




Nnasa 1. Havyano

1.1. YcTaHOBKaA

[Ipexkpne yeM BB CMOXKETe UCIOIb30BaTh Postgres Pro, BBl KOHEYHO JOJIXKHEL €70 YCTaHOBUTL. OOHAKO
BO3MOXKHO, 4TO Postgres Pro yXxke ycTaHOBIIeH y Bac, 1100 IOTOMY YTO OH BKJIIOUEH B Ballly OIlepalloH-
HYIO CUCTeMY, Tu0O0 ero yCTaHOBUJI CUCTEMHEIN agMUHUCTPaTop. ECiu 3TO Tak, 00paTUTECh K JOKYMEH-
Talluy II0 OIEePAalMOHHON CHCTEMeE UJIU K BallleMy agMUHUCTPATOPY ¥ Y3HaUTe, Kak MOJIyYUTh JOCTYI K
Postgres Pro.

Ecnu BeI ycTanaBnusaeTe Postgres Pro caMocTosiTENIBHO, BOCIONB3YUTECh MHCTPYKIIUSIMHU 10 YCTAHOBKE
(I'nmaBa 16), a 3aKOHYUB YCTAHOBKY, BEPHUTECH K 9TOMY BBemeHUI0. O0s3aTeIbHO TPOYUTAUTE M BHIIOJ-
HUTE yKa3aHUus 10 YCTAHOBKE COOTBETCTBYIOIINX IEPEMEHHEBIX OKPYKEHU .

Ecnu Bam agMUHUCTPATOP BBITIOIHUI YCTAHOBKY He C TapaMeTpaMU 110 YMOJTYaHUI0, BaM MOXKET IIOTpe-
0oBaThCS IIPOJENaTh HOIIOIHUTENbHYIO paboTy. Hanprumep, ecnu cepBep 6a3 JaHHBIX YCTaHOBJIEH Ha yaa-
JIEHHOM KOMITBIOTEPE, BaM HYKHO OyIeT yKa3aTh B IePEeMEHHOM OKPYKEHUA PGHOST MMS 3TOTO KOMITBIO-
Tepa. BeposiTHO, TakXKe IPUOETCS YCTaHOBUTE IIePEMEeHHYI0 OKPYKeHUsI PGPORT. To eCThb, €CIIU B IIEITa-
eTech 3allyCTUTh KJIMeHTCKOe IIPUJIOKEeHNe 1 OHO COO0IlaeT, YTO He MOXKeT IIOOKII0YUThECA K 6a3e gaH-
HBIX, BB IOJIZKHEI 0OPATUTHCS K BallleMy agMUHUCTPaTopy. Eciiu 5To BBl caMu, BaM ClleyeT 00paTUTHCS K
OOKYMeHTaluuu ¥ yOeoUuThCS B IPaBUIIBHOCTU HAaCTPOUKY OKpYyzKeHUs. ECIu BE He IOHSIN, O Y4EM 3[€eCh
UOET pedb, IeperauTe K CIenyIoIeMy pa3meiny.

1.2. OCHOBbI apXUTEKTYpPbI

IIpexpme yeM IPOJOJIKUTH, BBl HOJIXKHBEI Pa300paThCsi B OCHOBAX apXUTEKTYPHl cucteMul Postgres Pro.
CocTaBUB KapTUHY B3auMOOeuCTBUA dacTeu Postgres Pro, BEI CMOXKeTe JIydIlle HOHATH MaTepuall 9TOu
TJIaBHL.

T'oBOps TeXHUYECKHUM SI3BIKOM, Postgres Pro peann3oBaH B apXUTEeKType KIueHT-cepBep. Pabouwnii ceanc
Postgres Pro BKJto4aeT cieayioiiie B3auMOAeCTBYIONINE ITPOLECCH] (IIPOrpaMMHI):

e T'7aBHBIN CepPBEPHLIN IIPOLECC, YIIPaBsomni ¢gaiimamMmu 6a3 JaHHBIX, TPUHUMAIONIUN ITOOKIIIOYEHUST
KJIMEHTCKUX ITPUIOXKEHUN 1 BLITTOMHSIIONINY Pa3IuYHbIe 3allpPOChl KIMEHTOB K 6a3aM mHaHHBIX. JTa
nporpamMMa cepBepa B]l Ha3kIBaeTCs postgres.

¢ KnneHTCKOe IPUI0XKEHUE IOIb30BATENSI, XKealolllee BHIIONHATE oepaluu B 6a3e maHHBIX. Kou-
€HTCKME IIPUI0KEHUST MOT'YT OBITh OUeHb Pa3HOOOPA3HBIMIU: 3TO MOXKET OBITh TEKCTOBAS YTUIUTA,
rpadudeckoe IPUIOKEeHNe, BeO-cepBep, UCIONIb3YIomuil 6a3y maHHBIX A1 0ToOpa>keHus BeO-cTpa-
HUII, UK CIIeIIaIn3UPOBAHHBIA UHCTPYMEHT O obcnyxuBauus BIl. HeKoTophle KITMEHTCKUE IIPHU-
JIOJKEHUS TIOCTaBJISIOTCSA B cocTaBe nucTpubyTuBa Postgres Pro, ogHako GOBITMHCTBO CO37AIOT CTO-
POHHUE pPa3pabOTUYUKH.

Kak ¥ B Opyrux TUNIUYHEIX KJIMEHT-CEPBEPHEIX IIPUIIOXKEHUAX, KIIUEHT U CepBep MOI'YyT paclojaraTrbCs
Ha pa3HBIX KOMIbIOTepax. B aToMm cnydae oHU B3auMopeHcTBYIOT o ceTu TCP/IP. BaxxHo He 3a0vIBaTh
9TO U MOHUMATh, YTO (paiibl, OCTYIIHEIE HA KJIMEHTCKOM KOMITLIOTEPE, MOTYT OBITH HEOOCTYIIHEI (MU
OOCTYIIHBI TOJIBKO 10T OPYTUM UMeHeM) Ha KOMIIbIOTEpe-CepBepe.

CepBep Postgres Pro MmoxkeT 00CTyK1BaTh OOHOBPEMEHHO HECKOJILKO MOOKTIOYEeHU N KITUeHTOB. [IJ15 3To-
TO OH 3allyCKaeT («IIopoXkKaaeT») OTAEJIbHBIN NPOILEeCC OJId KaXKOoro IMOoOKJIoYeHnsa. MOXKHO cKa3aTh, UYTO
KJIMEHT U CePBEPHLIH IIpoIecc oOIaloTCsA, He 3aTparuBasi TJIaBHEIM IIPOIECC postgres. TakuM oOpas3om,
TJIaBHHIM CEPBEPHEHIM ITPOIleCC Bcerma paboTaeT M OXKHUOAET MOOKIIIOUEeHUs KIMEeHTOB, IPUHUMAS KOTO-
phle, OH OpraHU3yeT B3aUMOAEUCTBUE KIIMEHTa U OTHOENbHOTO CEPBEPHOrO Ipoilecca. (KoHeYHO BCE 3TO
TIPOUCXOOUT He3aMeTHO [JIs II0Jb30BaTeJIsI, a 9Ta CXeMa pacCMaTpUBaeTCs 3MeCh TOJIBKO AJIS ITOHUMa-
HUS.)

1.3. Co3paHue 0a3bl AaHHbIX
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ITepBoe, Kak MOXKHO ITPOBEPUTH, ECTH JIU Y BaC AOCTYII K cepBepy 0a3 JaHHBIX, — 9TO IIONBITATHCS CO30aTh
0a3y manHbIX. PaboTarommii cepep Postgres Pro MoxeT ynpaBisiTh MHOKECTBOM 0a3 aHHBIX, YTO I03-
BOJISIET CO3[aBaTh OTHENbHBIE 0a3kl JaHHBIX AJIST PA3HBIX ITPOEKTOB U MOJIh30BaTEIIEH.

Bo3MOKHO, Balll afMUHHUCTPATOP yKe co3pmast 0a3y HaHHEIX OJIS Bac. B 3TOM ciiydae BE MOXKETE IIPOILy-
CTUTB 9TOT 3TAll ¥ IEPEUTH K CIIEAYIOIMEMY Pa3meny.

151 co3maHust 0a3bl MAaHHLIX, B 3TOM IIPUMEpPe Ha3BaHHOM mydb, BEIIIOJHUTE CIIEOYIOITYI0 KOMaH/IY:
$ createdb mydb

Ecnu BHI He yBUOUTE HUKAKHX COOOIIEHUM, 3HAYUT Oepalus Obljia BEIIIOTHEHA YCIEITHO U ITPOOOIzKeHHe
9TOr0 pasfesia MOXKHO IPOIYCTHUTE.

Ecnu BuI BUOUTE C006].T.IeHI/Ie THUIIA:
createdb: command not found

3HauuT Postgres Pro He GBI yCTaHOBIEH IIpaBUibHO. JINO0O OH He yCTaHOBJIEH BOOOIIe, 100 B IIyTh II0-
HUCKa KOMaH[, 000JIOYKY He BKIIIOYEH ero KaTanor. ITonpoOyiiTe BEI3BaTh Ty Ke KOMaHOy, yKa3as abco-
JIIOTHHIYA Iy Th:

$ /usr/local/pgsql/bin/createdb mydb

Y Bac 9TOT OyTh MOXKET OBITh OPYTUM. CBSIKUTECH C BalllMM afMUHHUCTPATOPOM UJIM IIPOBEPHLTE, KaK OBIJIN
BBITIOJTHEHHBI MHCTPYKIIMHU 10 YCTAHOBKE, YTOOHI MCIIPABUTh CUTYALIMIO.

Emeé oquH BO3MOXKHEIN OTBET:

createdb: ommbka: He yImaloCh MOOKIOYUTLCH K CepBepy uepes cokeT "/tmp/.s.PGSQL.5432":
No such file or directory

OH ODeHCTBHUTENbHO paboTaeT IOKalbHO KU IPHHUMAET

COeIHHEeHHd uYepe3 BTOT COKeT?

9To 03HAYAaeT, YTO cepBep He paboTaeT UIH createdb He MOXKET K HeMY ITOOKIIOUUTLCA. M B 9TOM cliydae
TIePecMOTPUTE UHCTPYKIIUHU I10 YCTAaHOBKE MU 00paTUTECh K aAMUHHUCTPATOPY.

Takzke BEI MOJKETE IIOJIyYUTh COOOIIEHUE:

createdb: omubxa: He ymanoCh HOOKIOUHUTLCH K cepBepy uepes coxer"/
tmp/.s.PGSQL.5432":BAXHO: pounb "joe" He cCymecTByeT

roe GUrypupyerT Ballle UM II0JIb30BaTeId. ITO TOBOPUT O TOM, UTO aIMUHUCTPATOP HE CO3Tall YIETHYIO
3anuch Postgres Pro mns Bac. (Yué€tHble 3anucu Postgres Pro oTnm4aloTcst OT YY4ETHBIX 3alUCeEN IT0JIb30-
BaTesiel ONepaluoOHHON CUCTEMEI.) EC/iM BBl caMU ABJIS€TECh aIMUHUCTPATOPOM, npouyuTtaute ['masy 20,
TIOe HalKucaHo, KakK CO3[aBaTh YYETHEIE 3aluCH. [I/19 cCO3maHusa HOBOTO IT0JIb30BAaTeNIS BEL MOJIKHEI CTaTh
TI0JIb30BATEJIEM OIIEPAIMOHHOM CUCTEMEI, IO UMEHEM KOTOpPOTro Obli ycTaHoBIEH Postgres Pro (06b19HO
9TO postgres). TakKe BO3MOXKHO, YTO BaM Ha3HaueHO MM I10/Ib30oBaTens Postgres Pro, He coBmapgaro-
mee ¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HYXKHO SIBHO yKa3aTh Ballle UM II0JIb30BaTens Postgres
Pro, ucnionb3ys K04 -U UJIM YCTAHOBUB IEPEMEHHYIO OKPY2KEHUSA PGUSER.

Ecnu y Bac ecTh yuéTHAs 3alKCh ITONH30BATE IS, HO HET MpaB Ha co37aHue 0a3bl MaHHBIX, BRI YBUOUTE
COOOIIIeHHEe:

createdb: ommbka: cospmaTb 6as3y OaHHBIX He yIOaloCh:
OIIMBKA : HeT IpaB Ha co3daHue 6as3bl OaHHBIX

Co3zmaBaTh 0a3bl JaHHHIX Pa3pelleHo He BCeM mojb3oBaTensiM. Eciu Postgres Pro oTka3slBaeTcs co3ma-
BaTh 0a3bl MAHHBIX [JIsI BaC, 3HAUUT BaM HE0OXOOMMO COOTBETCTBYIOIIlee pa3permieHue. B aToM ciydae
ob6paTuTech K BallleMy afMUHUCTPaTOpPy. Eciu Bul ycTaHaBinuBanu Postgres Pro camu, To Ojist menei 3To-
TO BBEJIEHUS Bhl HOJIZKHEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTels, 3alycKalomiero cepsep BII. !

1 . . .. . .

OOGBSICHUTD 9TO TIOoBefeHue MOXKHO TaK: YUETHBIE 3alliCH I10JIb30BaTesel Postgres Pro ornuyarrcs ot YYEeTHERIX 3alliCeH OIlePalOHHOU CUCTEMHBL. HpI/I IIOOKITIOYEeHUN
K Oaze JAHHBIX BBl MOXKeTe yKa3aTh, C KaKMM HUMEHEeM II0JIb30BaTeJIsd Postgres Pro HY2XKHO IOOKITIOYAaTbCA. ITo YMOJTHYaHUIO K€ HCIIONIb3yeTCsA UMA, C KOTOPBIM BBI
3aperuCTpupoOBaHEI B OHepaHI/IOHHOI:I CucTteme. HpI/I 9TOM IIOJTy4aeTCs, 4TO B Postgres Pro BCerpa eCcTb y‘{éTHaH 3anucCh C UMEHeM, COBIIaQAAI0IUM C UMEHEeM CHUCTEMHOT O




Hauamno

BBl TakXxKe MozxKeTe co3faBaTh 0a3bl MAaHHBIX C OPYTHUMH HMeHaMmu. Postgres Pro mo3BosisieT co3maBaTh
CKOJIBKO YyTOomHO 0a3 maHHBIX. MMeHa 60a3 MaHHBIX JOIXKHBI HAUMHATHCSA C OYKBH U OBITH He OIHHHee 63
CUMBO/IOB. B KauecTBe uMeHu 6a3bl HaHHBIX YIOOHO MCIOJIF30BATh Ballle TEKYyIlee MMs II0Ib30BaTells.
MHorue yTUIUTH IPenIojiaraloT TaKoe UMs II0 YMOJIYaHHIO0, TaK YTO BBl CMOXKETe YIPOCTUTb BBOI KO-
MaHp. YToOs co3maThk 0a3y JaHHBIX C TAKUM HUMEHEM, IPOCTO BBEOUTE:

$ createdb
Ecnu BeI 60JIbIlIE HE XOTUTE MCIIOJIL30BaTh Ballly 0a3y mMaHHLIX, B MOXKETe yaanuTh e€. Hampumep, ec-

M BHI Bragejien (co3maTenb) 6a3bl JAHHBIX mydb, BBl MOXKETE YHUYTOXKUTH €€, BBIIOJIHUB CJIEOYIOIIYIO
KOMaHLYy:

$ dropdb mydb

(9ta koMaHOa He cuuTaeT uMeHeM BJl 0 yMOJTYaHUIO UMS TEKYIIETr0 II0JIb30BATEsI, BhI MOJIKHEI SIBHO
yKa3zaTh ero.) B pe3yneraTe 6ymyT GuU3NUECKH yaaneHbl Bce ¢Gaiiibl, CBsIi3aHHbIe C 6a30¥ JaHHBIX, M TakK
KaK OTMEHUTD 3TO AeHCTBUE HeIb3s, He BRHITIONHSANTE €ro, He IOOyMaB O ITOCJIEICTBUSIX.

Y3HaThk 0 KOMaHfax createdb ¥ dropdb 60JbIlle MOXKHO B ciipaBKe createdb u dropdb.

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

Co3pmaB 6a3y maHHBIX, BB MOXKeTe 00paTUThCS K HEM:

e 3amnycTuB TeEpMHHAIbHYIO IporpaMMy Postgres Pro mog Ha3BaHueM psql, B KOTOPOM MOXKHO UHTEP-
aKTHBHO BBOIOUTH, PE€aKTHUPOBATh M BHIIOIHATE KOMaHOL SQL.

e Hcnomnb3ys CyIllecTBYyIOUMe rpadruyecKrue UHCTPYMEHTH], HanpuMep, pgAdmin unu opucHBIN nakeT
c moxpmepzxkkot ODBC unu JDBC, T03BONSIONINIY CO30aBaTh U YIPABIIATh 0a30¥ MaHHBIX. ITH BO3-
MOXKHOCTH 37IeCh He pacCMaTpPUBAIOTCH.

e HamwmcaB coGCTBEHHOE ITPUIIOKEHUE, UCIIONb3YysI OJUH U3 MHOXKECTBA HOCTYITHHIX SI3BIKOBBIX HHTEP-
deiicos. [ToopobHee 3TO paccMaTpuBaeTcs B Yactu V.

Y1068 paboTaTh C IPUMEPAMH 3TOT'0 BBEIEHUSI, HAYHUTE C psqgl. [IOOKIIOYUTHCS C €ro MMOMOIIILI0 K 6a3e
MaHHBIX mydb MOXKHO, BBEIST KOMaH/Y:

$ psql mydb
Ecnu ums 6a3bl JaHHBIX HEe YKa3aTh, oHa OyneT BeIOpaHa 110 UMeHM MoJjib3oBaTensa. O6 9ToM yxkKe paccka-
3BIBAJIOCH B IIPEOBIAYIIEM pa3felle, IIOCBIIIEHHOM KOMaHIe createdb.
B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psql (14.20.1)

Type "help" for help.

mydb=>

ITocnenHsiss CTPOKA MOXKET BHITISIIETh U TakK:

mydb=#

YTo moKa3kIBaEeT, YTO BEHL SIBJISIETECH CYIEePIIOJIb30BaTeIeM, U TaK CKopee BCero OyneT, eCJIii BBl yCTaHaB-
nMBanu 9K3eMIisap Postgres Pro camu. B aToM ciydyae Ha Bac He OyOyT PacIpPOCTPAHSITHLCSI HUKaAKHE
OrpaHUYEHUS OOCTyIa, HO OIS Ilefled JaHHOI'O BBeJeHUs 3TO He BaXKHO.

Ecnu BB CTONIKHYJIUCH C TTPO0JIeMaMH ITPH 3aIlyCKe psgl, BEPHUTECH K IPedbIayIieMy pasmeny. KomaHmsr
createdb M psql IMOOKITIOYAIOTCS K CEPBEPy OOMHAKOBO, TaK YTO €C/Ix IIepBas paboTaeT, mojaxKHa pabo-
TaTh U BTOPAs.

INTocnepHss CTpOKa B BEIBOME psgl — 3TO NpHUIJallleHHe, KOTOPOe MOKAa3bIBaeT, YTO psqgl KAET BalIUX
KOMaH/ U BhI MOKeTe BBOAUTL SQL-3ampockl B pabouei cpefie psql. [TompobyiiTe 3T KOMaH/IH:

mydb=> SELECT pgpro_version();

II0JIb30BaTeJIsA, 3allyCKalolllero Cepsep, U K TOMYy K€ 3TOT II0JIb30BaTeJIb BCerna UMeeT IIpaBa Ha COo3[aHue 6a3 maHHBIX. Y 4TOOBI MOOK/IIOYUTHCS C UMEHEM 3TOr0
II0JIb30BATEIISA Postgres Pro, He00s3aTEIbHO BXOOUTE C 9TUM UMEHEM B CHUCTEMY, OCTAaTOYHO Be3[e IiepefasaTh €ro C mapaMeTpoMm —U.
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version

PostgresPro 14.20.1 on x86_64-pc-linux—-gnu, compiled by gcc (Debian 4.9.2-10) 4.9.2,
64-bit
(1 row)

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

B mporpamMme psql eCTh MHOXKECTBO BHYTPEHHUX KOMaH]I, KOTOPLIE He sIBA0TCs SQL-onmepaTtopamu. OHu
HaAYMHAIOTCSA ¢ 0OpaTHOM KOCOM 4epThl, «\». Hampumep, BBl MOXKeTe IMOYYUTh CIIPABKY 10 PA3JIMYHBEIM
SQL-komangam Postgres Pro, BBeps:

mydb=> \h

YTOGHL BEIUTHU U3 psqgl, BBEOUTE:
mydb=> \q

U psql 3aBEPIIUT CBOIO paboTy, a BEI BEPHETECH B KOMaHOHYI0 000JI0YKY OIMepaIrMoOHHON cucTteMel. (UTo-
OBbI y3HATh 0 BHYTPEHHUX KOMaHOaX, BBEAUTE \ ? B IPUTJIAIlIeHuY KOMaHIHOM CTPOKHU psql.) Bce Bo3MoxK-
HOCTH psql JOKYMEHTHPOBAHHI B CIpaBKe Ps(l. B 3ToM pyKoBOICTBe MHI He OyOeM MCIOJIb30BaTh 3THU
BO3MOXKHOCTHY SBHO, HO BHI MOXKETE U3YYUTh UX U IPUMEHSTH IIPU YIOOHOM ClIydae.
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2.1. BBepeHue

B sTo1i rmaBe paccMaTpuBaeTcs Ucnonab3oBanue SQL Oy BEIIOIHEHU IPOCTHIX onlepanuii. OHa Ipu3Ba-
Ha TOJIBKO IO3HAKOMUTH Bac ¢ SQL, HO HU B Koell Mepe He IPeTeHAYET Ha UCUYepIbIBalllee pyKOBOLACTBO.
ITpo SQL manmcaro MHOXKeCTBO KHUTI, BKIodasa melt93 u date97. Ilpu sToM cnemyeT y4UTHIBATh, UTO
HEKOTOpHIe BO3MOXKHOCTH sI3bIKa Postgres Pro sBnsi0TCS pacmupeHusiMu cTaHOapTa.

B crenymomux mpuMepax MH IIpedrnojaraeM, YTO BEl co3fany 6a3y HaHHBIX mydb, KaK OIMHMCAHO B IPEIbI-
OyIIeH riaBe, ¥ CMOTJIM 3allyCTUTh psql.

2.2. OCHOBHbIE NOHATUA

Postgres Pro — aTo pessiuuoHHas cucmema ynpasaeHus 6azamu 0aHHbix (PCYB]I). 9To 03Ha4aeT, YTO
9TO CHCTEMaA YIIpPaBJIeHUS HaHHBIMH, IIPEeACTaBIeHHBIMU B BUge omHouweHull (relation). OTHoOIEeHE —
9TO MaTeEMATUYECKU TOYHOe 0003HaYeHMe mabaulbl. XpaHeHMe OaHHBIX B TaOaWIlaX TaK pacIpocTpa-
HEHO CETOHHS, YTO 3TO KaXKeTCS CaMbIM OYEBUOHBLIM BapHaHTOM, XOTS €CTh MHOXKECTBO APYTUX CIOCO-
00B opranuzanuu 6a3 gaHHbIX. HampuMmep, daiinbl 1 KaTanoru B Unix-momoOHBIX OIepaliiOHHBIX CUCTE-
Max 00pa3yioT nepapxuiecKkyro 6a3y maHHBIX. AKTUBHO pa3BUBaAIOTCSI 00bEKTHO-OPUEHTUPOBAaHHEIE 03kl
OaHHBIX.

JItobas Tabnulla mpencTasiisgeT co00M UMeHOBaHHLIM Habop cmpok. Bce cTpoky TabIUILEI MMEIOT OOUHa-
KOBBIM HabOp MMEHOBAHHBIX CMO016U,08, TPU 3TOM KaXKA0OMY CTOJIOLY Ha3HAYAETCs ONPENESIEHHBINA THUII
OaHHBIX. XOTsI MOPSIIOK CTOIOIIOB BO BCEX CTPOKaxX (MKCUPOBAH, BA’KHO MOMHUTH, YTOo SQL He rapaHTu-
PyeT Kakou-mmubo MOPSA0OK CTPOK B Tabulle (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH IIPHU BRIBOZE).

Tabnuiel 06beIUHSAIOTCS B 623kl JaHHEIX, a HAOop 6a3 MaHHEBIX, YIPaABISEeMBIH OTHUM 3K3EMIIISIPOM Cep-
Bepa Postgres Pro, o6pa3syet ks1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tabnuubl

Brl MOXKeTe co3maTh Taﬁnnuy, YKa3aB €€ uMs u IIepe4dYurcCiiuB BCe€ UMEHa CTOJIGI_IOB 1 UX THUIIBIL:

CREATE TABLE weather (

city varchar (80),

temp_lo int, —— MHHHMMallbHAad TeMIepaTypa IOHI
temp_hi int, —— MakCHMalbHad TeMIepaTypa IOHI
prcp real, —— YPOBEHBb 0OCanxoB

date date

)i

Bech 5TOT TEKCT MOXKHO BBECTHU B psql BMECTe C CUMBOJIaMH IIepeBoda CTPOK. psgl IMIOHUMAET, 4YTO KO-
MaHOa IIPpOoOOoJIZKaeTCs 0O TOYKH C 3arsiTou.

B komanmax SQL M0OKHO CBOOOTHO MCIIOIE30BaTh IPOOEIbHBIE CUMBOJIHI (IIpOOEbl, TAOYISIIUN U IIepe-
BOABI CTPOK). DTO 3HAYHT, YTO BEI MOXKETE BBECTH KOMAHIY, BEIPOBHSB €€ MO-IPYTrOMY UJIH JaXKe YMECTHUB
B OOHOM cTpoKe. [IBa MuHyca («—-») 0003HaYarOT HayaJjio KOMMeHTapus. BCcé, 4To UAET 3a HUMHU 10 KOHIIa
CTpPOKU, urHopupyetrcsa. SQL He 4yBCTBUTEJIEH K PETUCTPY B KJIIOYEBHIX CJIOBAX U UAeHTUDUKATOPAX, 3a
UCKII0YEeHNEM UIeHTU(PHUKATOPOB, B3ATHIX B KaBLIYKY (B JTaHHOM CJIy4dae 3TO HEe Tak).

varchar (80) oIpenessaeT TUN JaHHBIX, OOIIyCKaIOIIUY XpaHeHUE ITPON3BOIbHBIX CUMBOJIbHBEIX CTPOK OJIN-
HOM 00 80 CUMBOJIOB. int — OOBIYHLIN ITEJIOYNCIEHHEIH THII. real — THII IJIS XPaHEHUS YHUCEJI C IIJIaBalo-
el TOYKOM OMMHAPHOM TOYHOCTH. date — TuIl gaThl. ([Ja, cTonbelr Tuila date TaKXKe Ha3bIBAETCHA date.
910 MoxKeT OBITh yOOOHO UIKM BBOOUTH B 3a0/1yKIeHNe — KaK II0CMOTPETh.)

Postgres Pro mogmep>xuBaeT cTaHmapTHBEIE TUITHI SQL: int, smallint, real, double precision, char (N),
varchar (N), date, time, timestamp M interval, a TaKXKe OPyrue YHUBePCAJIbHBIE TUIIB U OoraTelf Ha-
60op reomeTpudeckux TUOB. Kpome Toro, Postgres Pro MoxKHO pacIIupsTh, co3maBasi Ha0op coOCTBEH-
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HBIX TUIIOB maHHBEIX. Kak crmencTBue, mMMeHa TUIIOB He SBIISIIOTCS KJTIOUEBBIMU CJIOBAMY B AaHHOW 3aIIUCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs mJist peanu3anuy 0CoOBX KOHCTPYKIUM cTanmapTa SQL.

Bo BTOpOM mIpuMepe MBI COXpaHUM B TabuIle TOpoaa U UX reorpad@uyieckoe mMoIoKeHHue:

CREATE TABLE cities (
name varchar (80),
location point

)i

3mech point — ODpuMep crnenuduUueckoro Tuia gaHHBX Postgres Pro.

Hakowerl1, ciieqyeT cka3aTh, YTO €CJId BaM OOJIbIlle He Hy»KHa KaKasi-Tu0o TabGuila, WU BE XOTUTE Tepe-
co31aTh €€ Mo-IPyroMy, BBl MOXKETe yIallUuTh €€, UCIONIb3ysl CIeOyIONIyI0 KOMaH/Y:

DROP TABLE umMdg_TabHIEL;

2.4. lobaBneHue CTPOK B Tabnuuy

Inst mo6aBneHUs CTPOK B TaBGJIMUITy MUCIIOTB3YETCS OMepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeThTe, YTO JIST BCEX TUIOB JaHHLIX ITPUMEHSIOTCS MOBOJILHO OueBUOHEIE hopMaThl. KOHCTAHTHI, 3a
UCKITIOYEHWEeM HPOCTHIX YHCJIOBHIX 3HAYEHUM, OOBIYHO 3aKJII0YAIOTCS B AllOCTPO(H! ('), KaK B HJaHHOM
npuMmepe. Tun date Ha caMoOM Jejie OUYeHb r'M00K U IPpUHUMAaeT pa3Hble GOPMaThl, HO B TaHHOM BBEJIEHUU
MBI OyIeM MPuaepKuBaATLCS IIPOCTOTO M OMHO3HAYHOTO.

Tun point TpeOGyeT BBOOA Maphkl KOOPAHUHAT, HATIPUMEP TaKUM 00pa3oM:

INSERT INTO cities VALUES ('San Francisco', '(-194.0, 53.0)"');

IToka3aHHBIN 3MeCh CHHTAKCHUC TpebyeT, YTOOBI BbI 3alIOMHUJIIN IIOPSOOK CTOJIOIOB. MOXKHO TaKXKe IIPHU-
MEHUTD allbTEPHATUBHYIO 3aIIHCh, IIEPEYUCIIUB CTOIOIIEI SIBHO:

INSERT INTO weather (city, temp_lo, temp_hi, prcp, date)
VALUES ('San Francisco', 43, 57, 0.0, '1994-11-29'");

Br1 MmoxkeTe IIePevYucCiIuThb CTOJ'I6LIBI B OIPYTOM IIOPSAOKeE, €CJIX XKeJlaeTe OIIYCTUThE HEKOTOPhIe U3 HUX, Ha-
IpUMeP, eClIU YPOBEHb 0CaAKOB (CTOsIGel] Prcp) HEM3BECTEH:

INSERT INTO weather (date, city, temp_hi, temp_lo)
VALUES ('1994-11-29', 'Hayward', 54, 37);

MHorue pa3paboTYuKH IPEaIoYnTaIOT IBHO IIePeYHCISTh CTOJOIL, a He IoJlaraThCa Ha WX MOPSOOoK B
Tabnuile.

[ToxkanyiicTa, BBEAUTE BCe IOKA3aHHLIE BHIIIIE KOMAHAEI, YTOOH! ¥ BaC ObUTH JaHHLIE, C KOTOPHIMU MOKHO
OymeT pabGoTaTh OajbIme.

BrI Takke MOXKeTe 3arpy3uTh OOJIBIION 0OBEM JAaHHBIX U3 OOBIYHEIX TEKCTOBBIX (paijioB, IPUMEHUB KO-
MaHny COPY. OBrIYHO 3TO OymeT GHICTPEe, TaK KaK KOMaHAa COPY ONTUMU3WPOBaHA AJISI TaKOI'0 IIpUMe-
HEHWUs, XOTs U MeHee TubKa, yeM INSERT. Hampumep, eé MOXKHO MCIIO/Ib30BaTh TakK:

COPY weather FROM '/home/user/weather.txt';

30ech IMompa3yMeBaeTCs, YTO OJaHHBINM (aln DOCTYIIeH Ha KOMIIbIOTepe, roe paboTaeT CepBEPHLIN IIPO-
1ecc, a He Ha KJIMEHTe, TakK KaK yKa3aHHBIN ¢aiin 6ymeT npoynuTaH HEIIOCPEACTBEHHO Ha cepBepe. [laH-
HBle, moOaBJIeHHBIE BhINIE B Tabmuily weather, MoXHO TakXke 000aBUTH U3 (alisa, ComepKaIlero cieny-
ol1lee (3HaUEeHUS pa3felieHbl CUMBOJIOM Tabynsauun):

San Francisco 46 50 0.25 1994-11-27
San Francisco 43 57 0.0 1994-11-29
Hayward 37 54 \N 1994-11-29

ITogpoGHee 06 3TOM BB MOXKETe Y3HaTh B onucaHuu KoMauoel COPY.
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2.5. BbinosiHeHMe 3anpoca

YT0o0OBI HOJTYYUTh HaHHBIE U3 TAOIUITLI, HYKHO BBIIOJIHUTE 3anpoc. [ 3Toro npepgHa3HadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJILBKUX YacTel: BEIOOPKM (B KOTOPOM MEePEYUCIISIOTCA CTOIOIEI, KO-
TOPBIE [OJXKHEI OBITh IOJIYyYEHHI), CIIUCKa Tabmull (B HEM IEePEeYUCIIAIOTCA TaOIUIIbl, U3 KOTOPHIX OyayT
TIOJTy4YeHHbl [JaHHbIe) U He0o0s3aTeJIbHOTO YCII0BUS (ONpenesisioniero orpanudenns). Hanpumep, 4To0b
TIOJIYYUTDb BCE CTPOKU TAONMUIIEI weather, BBEOUTE:

SELECT * FROM weather;
3mech * — 3TO KpaTKoe 0003Ha4YeHME «BCEX CTOJIOIIOB>. ! Takum o0pa3oM, 3TO PaBHOCUJILHO 3aMUCHU:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3yJibTaTe OOJI2ZKHO ITONTYYUThCA:

city | temp_lo | temp_hi | prcp | date
——————————————— e
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 43 | 57 | 0 | 1994-11-29
Hayward \ 37 | 54 | | 1994-11-29
(3 rows)

B cmiucke BI:IGOpKI/I BBl MO2Ke€Te IIHCaThb He TOJIBKO CCHBIJIKH Ha CTOJ'I6]'_U:>I, HO M BBIPAXKEHMUA. HaHpHMep,
BBI MO2K€T€ HalluCaThb:

SELECT city, (temp_hi+temp_lo)/2 AS temp_avg, date FROM weather;

U nonmy4unuts B pe3yibrare:

city | temp_avg | date
,,,,,,,,,,,,,,, e
San Francisco | 48 | 1994-11-27
San Francisco | 50 | 1994-11-29
Hayward \ 45 | 1994-11-29
(3 rows)

OOpaTuTe BHUMaHUE, KaK IIPEeI0KEeHNEe AS IT03BOJIIET IepPenMeH0BaTh BRIXOOHOM cTobell. (CaMo CJI0BO
AS MOZKHO OITYCKaTh.)

3ampoc MOXKHO HOIOJTHUTH «YCJIOBHUEM», HOOABUB IIPEemyIOKeHWe WHERE, OrPAaHUYHBAIONIEE MHOXKECTBO
BO3BpalllaeMEIX CTPOK. B mpeniokeHnun WHERE yYKa3bIBAeTCS JIOTMYECKOe BEIpaKeHue (IpoBepKa NCTUH-
HOCTH), KOTOPOE CIIyKUT GUIBTPOM CTPOK: B pe3yJibTaTe 0Ka3bIBAIOTCS TOJIBKO T€ CTPOKH, AN KOTOPEIX
9TO BHIpa’KeHHWe MCTUHHO. B 3TOM BEIpaXkKeHUU MOT'YT IPUCYTCTBOBAThH OOBIYHEIE JIOTHYECKHUe OIIepaTo-
p®t (AND, OR M NOT). Hanmpumep, cienylommii 3anpoc nokaxeT, Kakas rnoroga 6wuia B Can-®paHIMCKO B
OOXKIOJIMBHIE THHU:

SELECT * FROM weather

WHERE city = 'San Francisco' AND prcp > 0.0;
Pesynbrart:
city | temp_lo | temp_hi | prcp | date
——————————————— f—————————
San Francisco | 46 | 50 | 0.25 | 1994-11-27
(1 row)

BbI MOZKeETE TIONTYYUTh PE3YJIBTATH 3ampoca B OMpeAeNéHHOM MOPSIOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | prcp | date

1
XOTst 3anpPOCH SELECT * YaCTO IUILYT 9KCIIPOMTOM, 9TO CYUTAETCS IJIOXMM CTUJIEM B IIPOM3BOLCTBEHHOM KOJle, TaK KakK Pe3yJIbTaT TAaKUX 3alPOCOB GymeT MEHSIThCS
npu 0oGaBIeHUN HOBBIX CTOJIGLIOB.
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——————————————— et T e
Hayward \ 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

B s3ToM npumepe OPSAOOK COPTUPOBKHU OIIPENESIEH He ITOTHOCTHIO, TI03TOMY BBl MOXKETE IOJIYYUTh CTPO-
ku Can-OpaHIucko B m000M mopspke. Ho BE Bcerga mojiyduTe pe3ysibTaT, IOKa3aHHBINM BHIIIE, €CJIU
HaNOuIneTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, B MOKeTe yOpaTh OyOIUPYIOIINEcs CTPOKY M3 Pe3yIbTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

H 3mecs IIOPAOOK CTPOK TaK2Ke MOXKET BAaPbUPOBATHCA. YT0O6H II0JIy4aTb HEU3MEHHEBIE PEe3YyJIbTAThI, CO-
equHHNuTe nIpeasoXKeHud DISTINCT 1 ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepuHeHus Tadbnuuy,

Ilo 3ToTO BCE HAIIM 3aIlPOCH! OOpalIaaruCh TOIBKO K ofHOM Tabmuiie. OgHaKO 3aIllpoCkl MOTYT TaKxXkKe 00-
palaThCsa cpa3y K HEeCKONMbLKUM TabmuilaM uiay oOpaliaThbCcs K TOM Ke TabJuile TakK, YTO OJHOBPEMEH-
HO OymyT oOpabaThiBaThbCsSI Pa3HBIE HAOOPHEL €€ CTPOK. 3ampoch], oOpallamIlnecss K pa3HbIM Tabmuiam
(1M HECKOJILKUM 9K3eMIIIsipaM OOHOM TabuIlel), Ha3kBaloTCsa coeduHeHusamu (JOIN). Takue 3ammpock
copiepzKaT BeIpakeHHUe, YKa3bIBalollee, KakKue CTPOKHU OOHOM TalJHIEl HYKHO 00BeIUHUTE CO CTPOKAMU
opyrou tabmuikl. Hampumep, 4ToOb BEPHYTH BCE ITOTOAHBIE COOBITHSI BMECTE C KOOPAUHATAMM COOTBET-
CTBYIOIINX TOPOMOB, 6a3a JaHHHIX JHOJIXKHA CPAaBHUTH CTONIOEI] city KaXKol CTPOKU TaGIUIIEI weather CO
CTOJ'I6L50M name BCeX CTPOK TalJIUIIEI cities ¥ BEIOPATh Iaphl CTPOK, OJIST KOTOPBIX 3TH 3HAYEHHUS COBIIA-
OamT. © DTO MOXKHO CHenaTh C IIOMOIIBLI0 CIeAYyIOIIero 3ampoca:

SELECT * FROM weather JOIN cities ON city = name;

city |temp_lo|temp_hi| prcp] date \ name | location
—————————————— e sttt e e e et e it e et
San Francisco| 46| 50] 0.25] 1994-11-27| San Francisco| (-194,53)
San Francisco| 43 57 0] 1994-11-29| San Francisco| (-194,53)
(2 rows)

O6paTI/ITe BHHMaHHE Ha OBe€ 0COOEHHOCTH IIOJIYYE€HHBIX JaHHBIX:

* B pesynbTaTe HET CTPOKU C TopomoM Xeiyopn (Hayward). Tak moty4uaoch MOTOMY, YTO B TaOIulle
cities HET CTPOKHM AJI AAHHOTO IOPOMA, a IPU COEOUHEHUU BCE CTPOKHU TAOGJIUITLI weather, OIS KO-
TOPHIX HE HAIIJIOCh COOTBETCTBHE, OMyCKAIOTCsI. BCKOpe MBI YBUAUM, KaK 3TO MOXKHO HUCITPABUTE.

e HazsaHue ropoga OKa3aJIOChk B IBYX CTOJ'I6U,'8.X. 310 IIPAaBUJIBHO U 00BsICHSIETCS TeM, 4TO CTOJ'IGI_IBI
Ta6J'II/IL[ weather M cities OBIIM O6'I>eJII/IHeHbI. XoTs Ha IIPAKTHKE 3TO HeXKeJIaTeJIbHO, II0O3TOMY JIy4-
II1e IMMepevYucCIInTh Hy2>KHEBI€ CTOHGHI:I SIBHO, a HE UCIIOJIB30BATh *:

SELECT city, temp_lo, temp_hi, prcp, date, location

’B "HekoToprix CYB]I, BKioyas crapele Bepcuu Postgres Pro, peanu3anuus npemyioxeHus DISTINCT aBTOMaTHYECKHU YIOPSIOYUBAET CTPOKH, TaK YTO ORDER BY [IO-
06aBnaTh He o6s13aTenpHO. Ho ctanmapt SQL aToro He TpebyeT u TeKylnas Bepcusi Postgres Pro He rapaHTUPyeT OIPENeéHHOr0 MOPsAKa CTPOK IIOCIe DISTINCT.
9TO0 He COBCeM TOYHAs Mofeb. OGBIYHO COeIMHEHUS BHIIONIHSIOTCS 3 PeKTHBHEe (CPaBHUBAIOTCS He BCe BO3MOXKHEIE ITaPHl CTPOK), HO 3TO CKPHITO OT IIOJIb30BATEIIS.
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FROM weather JOIN cities ON city = name;

Tak Kak BCe CTOJIOIEI HMEIOT pa3Hble MMeHa, aHaJIM3aTop 3allpoca aBTOMATHYECKH IIOHMMAaeT, K KaKoi
Tabnuile OHU OTHOCATCSA. Eciu OB mMeHa CTONOLOB B ABYX TaOIHIIaX MOBTOPSJIMChH, BAM IIPHUIIIOCEH OB
00Nno/HUMb UMeHa CTOJIO0B, KOHKPETU3UPYS, YTO UMEHHO BLI UMEJIH B BUMOY:

SELECT weather.city, weather.temp_lo, weather.temp_hi,
weather.prcp, weather.date, cities.location
FROM weather JOIN cities ON weather.city = cities.name;

Boo06111e XOpOIIUM CTHIEM CUUTAETCS YKAa3bIBATh ITOJTHLIE UMEeHA CTOJIOII0B B 3alIPOCEe COEIMHEHUS, YTOOHI
3ampoc He IT0JIoMaJiCs, eCJIM M03Ke B Tabuibl OyAayT moOaBieHbl CTONOIIE C TOBTOPSAIOIIUMUCS UMEHAMU.

3anpocm COeIUHEHHsI, KOTOPhI€ BBl BUOEIIX OO 3TOI'0, MOZKHO TAdK2Ke 3alluCaThb B IPYI'OM BUE:

SELECT *
FROM weather, cities
WHERE city = name;

OTOT CUHTAKCHUC MOSBUIICSA OO CHHTAKCHCA JOIN/ON, mpUHATOT0 B SQL-92. TabmuIlel MPOCTO IepPeYduCIs-
I0TCs B IIPEJIOZKEHUH FROM, a BEIpaxKeHHue CPpaBHEHUA HOG&BJ’ISIGTCH B IIpenjyiokeHue WHERE. Pe3y1'IBTaTbI,
mojy4aeMble C MCIIOJIb30BaHMEM CTApPOro HEIBHOTO CMHTAKCHCa M HOBOTO SIBHOTO CHHTaKCcHca JOIN/ON,
OyoyT ommHakKoBeIMU. OOHAKO, YMTas 3alpocC, IMOHATDH SBHBIM CUHTAKCUC MPOIIE: YCI0BHE COeOUHEHUS
BBOOUTCS C IIOMOIIBIO CIENUAJIbHOT0 KIII0UEBOr'0 CJI0Ba, a PaHbIlle 3TO yCJIOBUE BKIIIOYAJIOCh B IpPeEnJo-
JKeHUe WHERE Hapsay C OPYTUMH yCIOBHUSMHU.

Ceifyac MBI BRIICHUM, KaK BEPHYTD 3aIIUCH O MOrome B ropoae Xeiyopn. Mbl XoTUM, 4TOOHI 3aITpoC Ipo-
CKaHUPOBaJ Tabnully weather M IO KaXKOOM €€ CTPOKU HAIIIEJI COOTBETCTBYIOUIYIO CTPOKY B Tabiuie
cities. Ecnm XKe Takas cTpoka He OymeT HalfeHa, Mbl XOTUM, YTOOBI BMECTO 3HAYEHUHN CTOJIOLIOB U3
TaOIUIEI cities OBIIM MOACTABJIEHHl «IIyCThle 3HAUEHUS». 3alPOCHl TAKOTO THUIIA HAa3kIBAIOTCSA BHEW HU-
Mu coeduHeHuamu. (CoegruHeHUs1, KOTOPble MBI BULENH IO 9TOTO0, HAa3bEIBAIOTCA BHYMPEeHHUMU.) ITa KO-
MaHpa OyOeT BHTIAOETD TaK:

SELECT *
FROM weather LEFT OUTER JOIN cities ON weather.city = cities.name;

city | temp_lo | temp_hi | prcp | date | name | location
——————————————— e e A e
Hayward \ 37 | 54 | | 1994-11-29 |
San Francisco | 46 | 50 | 0.25 | 1994-11-27 | San Francisco | (-194,53)
San Francisco | 43 | 57 | 0O | 1994-11-29 | San Francisco | (-194,53)

(3 rows)

OTOT 3ampPOC HA3BIBAETCS /1€8bIM BHEWHUM COe0UHEeHUeM, IOTOMY YTO U3 TaOGJIHIILI B JIEBOM YaCTH OIle-
paTtopa OymyT BHIOpAHHI BCE CTPOKH, a M3 TAOIHIIHI CIIpaBa TOJIBKO T€, KOTOPHIE yIalI0oCh COIIOCTABHUTH
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yIalaoCh HAUTH
COOTBETCTBHUS B ITPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIUIIEI IOACTABIIAIOTCS IycThie 3HaYeHuss (NULL).

Vnpaxuenne: CyIecTBYIOT TakKXKe IIpaBhle BHEIIIHHE COeNUHEHUS U IIOJIHLEIe BHEITHNe COeNUHEeHU.
ITompoOytiTe BEIICHUTH, YTO OHU COOO¥ IMPEICTaBIISIOT.

B coemquHeHUM MBI TAaKXKe MOXKEM 3aMKHYThb TabuIly Ha cefsi. DTO Ha3bIBAETCSI 3AMKHYMbIM COOUHEHU-
em. HampuMep, IpencTaBbTe, YTO MBI XOTHM HAHTH BCE 3aIlMCH IIOTOOLI, B KOTOPEIX TeMIepaTypa JIeKUT B
ouamna3oHe TeMIIepaTyp OPYTUX 3amucei. 15 9TOro MBI MOJIXKHEBI CPAaBHUTL CTOJIONEL temp_lo M temp_hi
KaXao¥ CTPOKH TabIHUITH weather CO CTONOLAMM temp_lo M temp_hi Opyroro Habopa CTPOK weather.
9TO MOXKHO CIejlaTh C ITOMOIITLIO CIIEOYIOIIEro 3ampoca:

SELECT wl.city, wl.temp_lo AS low, wl.temp_hi AS high,
w2.city, w2.temp_lo AS low, w2.temp_hi AS high
FROM weather wl JOIN weather w2
ON wl.temp_lo < w2.temp_lo AND wl.temp_hi > w2.temp_hi;
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city | low | high | city | low | high
——————————————— e B et
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward \ 37 | 54 | San Francisco | 46 | 50
(2 rows)

30echk MBI BBEIM HOBBIE 0603HaAYEHUS Ta6J'II/I].[I>I weather: w1 u w2, YTOOBI MOXKHO OBITIO PAa3JIU4YUTh JIEBYIO
X IMTPABYIO CTOPOHEI COEIUHEHUA. BBl MOKeTe MCIIOIb30BaTh HOI[O6HI>Ie IICEBOOHMMEI 1 B IPYTHUX 3alIPpOCax
OJ1sd COKpallleHUd:

SELECT *
FROM weather w JOIN cities ¢ ON w.city = c.name;

Brl OymeTe BcTpeudaTh COKpAIlleHUST TAKOTO pPojia JOBOIBHO YacCTo.

2.7. ArperaTtHblie PYHKL UM

Kak GONBIIHHCTBO OPYTUX CEPBEPOB PEISIHMOHHBEIX 0a3 maHHHX, Postgres Pro mommepxKuBaeT azpeaam-
Hble ¢yHKUuu. ArperaTHass QYHKIUS BEIUHCIISET eOUHCTBEHHOE 3HaueHue, o0pabaThiBasi MHOXKECTBO
CcTpoK. Hampumep, ecTb arperatHble QyHKIMNH, BEIYUCISIONINE: count (KOJIHMYECTBO), sum (CyMMY), avg
(cpemHee), max (MaKCUMyM) U min (MUHUMYM) [jig HaOopa CTPOK.

K IIpUMepPy, Mbl MOXKeEM HalTHu CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX NHEBHBIX TEMIIE€PATYyP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTHM y3HaTh, B KAKOM Topoje (uju ropomax) Habnomanach 3Ta TeMIepaTypa, MOXKHO IIOIPO-
00BaTh:

SELECT city FROM weather WHERE temp_lo = max (temp_lo); HEBEPHO

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHyI0 QYHKIIMIO max HEJIb3S HMCIIOIb30BaTh B MPEJIOKEHUN
WHERE. (3TO orpaHudYeHre 00BSICHAETCS TEM, UTO TPEAIOKEHNEe WHERE MOJIXKHO OTIPEHENIUTh, OIS KaKuX
CTPOK BBIYHCIISITH arpPeraTHyI0 QyHKIINIO, TaK YTO OHO, OUEBUIHO, MOJI’KHO BHIYUCIISATHCS IO arperaTHHIX
dbyakumit.) OgHaAKO KakK 4acTo OBIBAET, 3alPOC MOXKHO TEepPenucaTh U MOMyYUTh XKeJlaeMbIi Pe3yibTarT,
TPUMEHUB N003anpoc:

SELECT city FROM weather
WHERE temp_lo = (SELECT max(temp_lo) FROM weather);

San Francisco
(1 row)

Temnepb BCE B MOPSAOKE — II03aIIPOC BHIIIOTHIETCS OTHEJIbHO U PEe3yJIbTaT arperaTHoM pyHKIUY BHIUMC-
JITeTCS BHE 3aBUCHMOCTHU OT TOT'O, UTO IIPOUCXOOUT BO BHEIIHEM 3aIlpoce.

Al"pel"aTHI:Ie Q)YHKHI/II/I TaKXXe O4YeHb II0JIE3HBI B COYETAaHUHU C IIpenjiozkKeHueM GROUP BY. HaHpHMep, MBI
MOZKEeM IIOJIYYUTH KOJIMYEeCTBO 3aMEPOB U MAaKCHUMYM MHUHHUMaJlIbHOU OTHEBHOU TeMIIeEPaTypPHL B pa3pe3e
TOpOOoB:

SELECT city, count(*), max(temp_lo)
FROM weather
GROUP BY city;

count

Hayward \ 1 37
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San Francisco | 2 46
(2 rows)

3mech MHI IOJTy49aeM 10 OOHOM CTPOKE [JIs KaXKOoro ropoma. KaXkOoblii arperaTHBIM pPe3yJIbTaT BEIYUCIIS-
€TCS IO CTPOKaM TabJIMIIEl, COOTBETCTBYIOIINM OTHEIEHOMY FOPOAOy. MBI MOXKeM OT(GUILTPOBATH CTPYII-
NIMPOBAHHBIE CTPOKY C IIOMOIIBIO ITPEIJIOKEeHNUST HAVING:

SELECT city, count (*), max(temp_lo)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

city | count | max
_________ +_______+_____
Hayward | 1 | 37
(1 row)

MEel mosiygaeM Te Ke pe3yJIbTaThl, HO TOJIBKO OJIS TeX TOPOMO0B, TAe BCe 3HaUYEHUSA temp_lo MeHble 40.
HakoHel], eciii Hac MHTEPECYIOT TOJIBKO rOpPofia, Ha3BaHUS KOTOPHIX HAYUHAIOTCS C «S», MBI MOXKeM ce-
J1aTh:

SELECT city, count(*), max(temp_lo)
FROM weather
WHERE city LIKE 'S%' -
GROUP BY city;

OmnepaTop LIKE (BBLIIOIHSIONINN CpaBHEHUE 110 I1abJI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BakHO MOHMMAaTh, KAK COOTHOCSATCS arperaTHiie GyHKIMYU U SQL-TpenioxKeHust WHERE ¥ HAVING. OCHOB-
HOEe OTJIMYMe WHERE OT HAVING 3aKJII0YaeTCs B TOM, UYTO WHERE CHa4asia BEIOMPaAeT CTPOKH, a 3aTEM I'PYII-
MIUPYeT UX U BEIYUCIISET arperaTHele GYHKIUY (TaKUM 00pa30M, OHA OTOMPAET CTPOKH IJIST BEIYMCIIEHUS
arperaToB), TOTHa KakK HAVING oTOMpaeT CTPOKH TPYIIN MOCHe IPYIIUPOBKY U BEIYUCIIEHUS arperaTHBIX
dynkumii. Kak cmencTBue, mpenjiokKeHne WHERE He JOJIZKHO COOAepKaTh arperaTHhIX QyHKUWM; He uMe-
€T CMBICJIa UCTIOb30BaTh arperaTHbie QYHKIIWY [/ OMPEeOeIeH s CTPOK OJIsT BEIYMCIEHUS arperaTHhIX
dyakumii. [Tpemnoxkenne HAVING, HAIPOTHUB, BCETa COOEPKUT arperatHele GyHKIuu. (CTPOro roBops,
BBl MOK€T€ HallMCcaTh IPejIoKeHne HAVING, He HCIIOJIb3Ys arperaTsl, HO 9TO PegKo ObIBaeT mojie3Ho. To
JKe caMoe yClIoBue MoxkeT paboTaTh 60siee 3(pHeKTUBHO Ha CTafUU WHERE.)

B mpenwigyiiieM npuMepe MBI CMOTIIH IIPUMEHUTH (GUAIBTP IO Ha3BaHUIO TOPOAa B IPEIIOKEHUHN WHERE,
TakK KakK Ha3BaHUS He HY?KHO arperupoBaTh. Tako# GpuiabTp apdhekTuBHEE, YEM OOIIOTHUTEIbHOE OTPDaHU-
YyeHUe HAVING, IOTOMY YTO C HUM He IIPUXOIUTCS TPYIIIIUPOBATEL U BEIUNCIATE arperaThl [IJI BCEX CTPOK,
He yIOOBIETBOPSIOIINX YCIIOBUIO WHERE.

Emé oguu crnoco6 BeIOpaTh CTPOKM, KOTOPBIE BXOOSIT B COCTABHEIE BHIUMCJIEHUSI, — 3TO MCIOJIE30BaTh
npenoXkeHue FILTER, KOTOPO€e YKa3bIBaeTCs IOJid KaXKOoW arperaTHON QyHKIINN:

SELECT city, count(*) FILTER (WHERE temp_lo < 45), max(temp_lo)
FROM weather
GROUP BY city;

city | count | max
_______________ +_______+_____
Hayward \ 1 37
San Francisco | 1 | 46
(2 rows)

IIpennoxenue FILTER OYEHb ITOX0XKE HAa WHERE, 3a MCKIIOUYEHHEM TOT0, YTO OTOPACHIBAIOTCS BXOMIHBIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoi (yHKIIMH, C KOTOPOW OHO HCIIOIb3yeTcCH. 3Oech arperaTHas
bYyHKIUS count MOACYUTHIBAET TOIBKO CTPOKU C temp_lo HUXKe 45; HO arperaTHass QyHKIHUS max MO-
npexHeMy IPUMEHSEeTCS KO BCEM CTpPOKaM, IO3TOMY HaXOOUT 3HadeHue 46.

2.8. AI3MeHeHue BaHHBbIX
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IlaHHBIE B CYIIECTBYIOIINX CTPOKAX MOXKHO U3MEHSTh, UCIIONb3ysd KOMaHAy UPDATE. Hanmpumep, ipenrio-
JIOKUM, YTO Bl OOHAPYKUIIK, YTO BCE 3HAUEHUS TeMIIepaTypH moce 28 HosiOps 3aBHIIIIEHH Ha [IBa I'pa-
oyca. Bel MoxKeTe IMOIIpPaBUTh BAIllK JaHHBIE CJIEAYIOMIMM 00pa3oM:

UPDATE weather
SET temp_hi = temp_hi - 2, temp_lo = temp_lo - 2
WHERE date > '1994-11-28"';

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHME OaHHBIX:

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— -t
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55 | 0 | 1994-11-29
Hayward \ 35 | 52 | | 1994-11-29
(3 rows)

2.9. YoaneHume pgaHHbIX

CTpoKHU TakKe MOXKHO YIaJIUTh U3 TaOJIMIEL, UCIIONIb3Ys KOMaHAy DELETE. IIpeamnonoxuM, 94To Bac 60JIb-
1lle He UHTepecyeT noropa B Xewyopne. B aToM ciydae Bel MOXKeTe yOalauTh HeHYXKHBIE CTPOKHU U3 Tab-
JIUITHL:

DELETE FROM weather WHERE city = 'Hayward';
3amnucu Bcex HaOMIOMEeHWM, OTHOCSAIINECS K XeHyopay, yoaleHHl.

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
fffffffffffffff et e et e
San Francisco | 46 | 50 | 0.25 | 1994-11-27
San Francisco | 41 | 55 | 0 | 1994-11-29

(2 rows)

OcTeperaTech OIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

Bes YKa3aHUud YCIOBUA DELETE yOaJIUT 8Ce CTPOKH OaHHOU TaGJ’[I/IL[BI, TIOJIHOCTBIO OUKUCTHUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTDH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpeppimyiielt raBe MBI M3YUMJIM a3bl MCHoOnb30oBaHUuA SQL Onsa xpaHeHUs U 0OpabOTKM OaHHBIX B
Postgres Pro. Tenneps MBI 00Ccynum 60jiee CI0KHBIE BO3MOXKHOCTU SQL, moMoraro1ye yrrpaBiasaTh JaHHBIL-
MU U IPEeNOTBPaTUTh UX IIOTEPIO WX ITOPUy. B KOHIle I1aBhl MBI PACCMOTPUM HEKOTOPHIE pACIINpPEHUS
Postgres Pro.

B aToli rnaBe MbI 6ymeM BpeMsi OT BpeMeHHU CChLIAThCSA Ha IPUMEPEH!, TPpUBEIEHHEIE B [ 1aBe 2 U U3MEHSTh
WM Pa3BUBATh UX, IO03TOMY OymeT IIOJIe3HO CHavaJjla MIPOoYnuTaTh OPEeIbIOyIIyio TiIaBy. HeKoTopsle mIpu-
MEepHI 3TOM I'JIaBhl TaKXKe MOXKHO HauTH B (¢aline advanced.sql B KaTtasnore tutorial. Kpome toro, atot
daiin comepKUT IpUMep OaHHBIX /IS 3arPy3KHU (37eCh OHa IIOBTOPHO He paccMaTpuBaeTcs). Eciu Bu He
3HaeTe, KaK MCII0JIb30BaTh 3TOT (aiiyn, obpaTurtecst K Pazmeny 2.1.

3.2. NMNpeanctasneHusn

BcnmoMHUTE 3apoCH], C KOTOPEIMHU MEL UMenu geso B Pasperne 2.6. IIpenmonoxumM, 4TO BaC UHTEPECYET
COCTaBHOM CIIMCOK M3 IIOTOOHBIX 3alliCcel M KOOPAUHAT I'OPOHOB, HO BEl HE XOTUTE KaXObI pa3 BBOOUTH
BeChb 9TOT 3ampoc. BE MoxkeTe co3maThk npedcmassieHue 1o JaHHOMY 3alpocy, pakKTudecKy NPUCBOUTH
MM 3aIIpoCy, a 3aTeM obOpaIaThCsa K HeMy KaK K OOBIYHOM Tabmuie:

CREATE VIEW myview AS
SELECT name, temp_lo, temp_hi, prcp, date, location
FROM weather, cities
WHERE city = name;

SELECT * FROM myview;

AKTHWBHOE HCIIOJTh30BaHWE TPENCTABIIEHUHN — 9TO KJTIOUEBOM aCIIEKT XOPOIIETro MPOeKTUPOBaHus 0a3 JaH-
Heix SQL. TIpencTaBieHnst MO3BOJISIOT BaM CKPLITh BHYTPEHHEE YCTPOMCTBO BalIMX TAGJINII, KOTOPHIE MO-
TYT MEHSITHCS 110 MEPE PA3BUTHUS MIPUIIOKEHHUS, 32 HATEKHLIMU UHTEPGEHcaMu.

HpeI[CTaBJ'IeHI/IH MOZKHO HKCIIOJIB30OBATE IIPAKTHUYECKHU Be3ne, rie MO2KHO HCIIOJIb30BAThb OOBIYHEIE TabOIH-
bl. M1 mOBOJIBHO YacCTO IIpegcTaBjIeHnus CO3Oal0TCsA Ha base Opyrux Hpe):[CTaBHeHI/II;'I.

3.3. BHeLWwlHUMe KJII04YM

BcromHUTE TabMUIEl weather ¥ cities u3 ['maBer 2. [laBaliTe pacCCMOTPUM CJIEOVIOIIYIO 3afavy: BBl XO-
TUTE JIOGI/ITBCSI, 4yTOOBI HUKTO HE MOT BCTABUTL B THGHI/I]_[y weather CTPOKH, OJIsI KOTOPHIX HE HAXOOUTCHA
COOTBETCTBYIOIIas CTPOKA B Tabnule cities. 9T0O Ha3bIBaeTCsA 00ecliedyeHueM CCbl104YHOU ues0CmHocmu
maHHBIX. B ipocThix CYB]] 3T0 mpunuiock 661 peann3oBaTh (€CIU 9TO BOOOIle BO3MOXKHO) TaK: CHaudaila
SIBHO IIPDOBEPUTH, ECTh JIK COOTBETCTBYIOIINE 3aMTUCHU B TAOIUIE cities, @ 3aTEM OTKJIOHUTH UJIU BCTABUTh
HOBBHIE 3aIIUCU B TaOIUIy weather. DTOT IOOXOL O4YeHb ITpobieMaTHdeH U HeynoOeH, II09TOMY BCE 3TO
Postgres Pro moxet cpemnaTts 3a Bac.

Hogoe o6bsaBnenre Tabnunsl 6yIeT BEJISAOETh TakK:

CREATE TABLE cities (
name varchar (80) primary key,
location point

CREATE TABLE weather (
city varchar (80) references cities (name),
temp_1lo int,
temp_hi int,
prcp real,
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date date
)i

Teneps mompoOy#TE BCTABUTH HEAOIIYCTUMYIO 3aIIKUCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28");

QUIMBKA: INSERT unu UPDATE B Tabnuie "weather" HapymaeT orpaHuudeHHe BHEMHETrOo KiIoua
"weather_city_fkey"
IIOOPOBHOCTH: Knou (city)=(Berkeley) otTcyrcTtByeT B Tabnuue "cities".

IToBemeHME BHEITHUX KITFOUEHN MOXKHO IIOJICTPOUTH COTJIaCHO TPeOOBaHUSM BallIeTO IPUJIOKEHUs. MBI HE
OyameM YCII0XKHSITb 9TOT HPOCTOM IIPUMED B TaHHOM BBEIEHWHU, HO BBl MOXKETe 00paTUTHCS 3a MOIIOJTHU-
TeJIbHOM mHopMaliue K ['1aBe 5. [IpaBUIbHO IIPUMEHSISI BHENTHUE KITI0YY, BBl OIIPENEIEHHO CO30aluTe
0oJiee KaueCTBEHHBIE ITPUJIOKEHHUS, [I09TOMY MBI HACTOSITEJIbHO PEKOMEHAYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3T0 GyHOmaMeHTanbHOoe noHsTHe BO Bcex CYB]l. CyTh TpaH3aKUUM B TOM, YTO OHa 00B-
eOUHsIeT IOCJIeIOBaTEIbHOCTD NeUCTBUYM B OOHY ONepallnio «BCE UM HU4Yero». [IpoMexXyTodHbIE COCTO-
STHUS BHYTPH IIOCJIEOOBAaTENbHOCTY He BUOHEI APYTUM TPaH3aKIUSIM, U €CJTA UTO-TO ITOMeIaeT yCIIETHO
3aBEPIINTL TPAH3AKIINIO, HU OJWH U3 Pe3yIbTAaTOB 3TUX OEWCTBUIM HEe COXPaHUTCS B Oa3e JaHHBIX.

Hampumep, paccmoTrpuM 6a3y HaHHBIX 0aHKA, B KOTOPOM COIEPKUTCS HHPOPMAIU 0 cYeTaxX KIHNEeHTOB,
a Takke OOIIre CYMMEI II0 OTHOe/IeHusIM OaHKa. [ITpedmomoxkumM, 4To Mbl XO0TuM mepeBect 100 momnapoB
co cuéta Anuchl Ha cuéT Boba. ITpocToTH pagu, COOTBeTCTBYMONMEe SQL-KOMaHOE MOXXHO 3allicaTh Tak:

UPDATE accounts SET balance = balance - 100.00

WHERE name = 'Alice';
UPDATE branches SET balance = balance - 100.00

WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Alice');
UPDATE accounts SET balance = balance + 100.00

WHERE name = 'Bob';
UPDATE branches SET balance = balance + 100.00

WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Bob');

TouyHOe comepzkKaHWe KOMaHI 3[eCh He BaXXHO, BaXKHO JIUIIL TO, YTO MJIST BHITIOJTHEHUS 3TOM TOBOJIBHO
IIPOCTOY omepaluy moTpeboBaIoCh HECKOJIBKO OTENTbHBIX MeUCTBUM. [Ipu 9TOM C TOYKM 3peHus 6aHKa
Heo0XoouMo, 4YTOOHI BCe 9TU AeHCTBUS BHITIOHUINCHL BMECTe, TN00 He BREITOMHUIUCH coBceM. Ecnu o6
monyuuT 100 mosapoB, HO OHM He OyOyT CHHMCAHBI CO CUéTa AJHMCH, OOBICHUTEH 3TO CO0EM CHUCTEMEI
orpenesieéHHO He ymacTtcsa. M HaoGopoT, Anuca Bpsig U OyAeT JOBOJIbHA, €CJIM OHA IIEePEBENET [EeHbIH,
a mo BoGa onu He mo¥ayT. HaMm HyXHa rapaHTHS, YTO €CIH YTO-TO IOMEIIAaeT BHITIOIHUTH OIEePAaITnio
IO KOHITa, HY OJTHO M3 MeHCTBUM He OCTAaBUT ciiefla B 0a3e MaHHBIX. M MHI ITOJly4aeM 3Ty TapaHTHIo0, 00b-
eNuHss NeUCTBUS B OMHY MPAH3adKUu0. TOBOPST, YTO TPAH3aKIUSI dMOMAPHA: C TOYKU 3PEHUST OPYTUX
TPaH3aKINHi OHa MO0 BEIIOMHSAETCS U PUKCUPYETCS TMOTHOCTRIO, T160 He GUKCUPYETCS COBCEM.

Hawm Tak>ke Hy>KHa rapaHTHs, YTO MTOCJIE 3aBEPILIEHMS U MOATBEPKACHNUS TPAaH3aKI[UU CUCTEeMOM 6a3 gaH-
HBIX, €€ Pe3yIbTaTH B CAaMOM [eJie COXPaHSI0TCSA U He OyAyT TMOTEPSHEI, Jake eCJIM BCKOPEe MPOU30UTIET
aBapus. Hanpumep, eciu MBI CIHUCATA CYMMY U BhImanu €€ BoOy, MbI HOMKHBI UCKITIOYUTH BO3MOXKHOCTh
TOTO, UTO CyMMa Ha eT0 CYETE BOCCTAHOBUTCSI, KaK TOJILKO OH BHIUMET 3a ABepu OaHKa. TpaH3aKIMOHHAS
0a3a maHHBIX TAPAHTUPYET, YTO BCE M3MEHEHUS 3alHCHIBAIOTCS B MOCTOSHHOE XPAHUIUIIE (HaTpuMep,
Ha [AMCK) A0 TOTO, KaK TpaH3aKUusd OyoeT CYUTATHCS 3aBEPIIEHHOM.

Ipyras BakHas XapaKTEPHUCTHUKA TPaAH3aKIMOHHBEIX 0a3 JaHHHIX TECHO CBSI3aHa C aTOMapPHOCTHIO U3Me-
HEHMH: Korga OQHOBPEMEHHO BHIIIOIHSIETCSI MHOXKECTBO TPaH3aKIINM, KaXKaasa U3 HUX He BUOUT He3aBep-
MIEHHBIE U3MEHEHUs, ITPOU3BeNéHHbIe mpyruMu. Hampumep, eciny ogHa TpaH3aKIIUs IIOACYUTHIBAeT Oa-
JIaHC II0 OTHeNeHuSIM, OyHeT HelIPaBUILHO, €CJTH OHA IIOCYUTAET PACX0[l B OTAEIeHUU AITUCH], HO HE YITET
mpuxon B oTmeneHuu boba, uiu Hao60poT. [109TOMy CBOMCTBO TPaH3aKIMHA «BCE HJIM HHUYETO0» JOJIXKHO
OIIpenensaTh He TONbKO, KaK U3MEHEeHMsI COXPaHSIOTCA B 6a3e MaHHLIX, HO ¥ KaK OHM BUIHEI B ITPOIlECCe
paboThl. U3MeHeHt s, IPON3BOAUMEIE OTKPBITOM TPaH3aKIMeH, HEBUAUMEI [JIsI OPYTUX TPAaH3aKIIUHM, ITOKa
oHa He OymeT 3aBepIllleHa, a 3aTeM OHHM CTAaHOBSITCSI BUOHEI BCE Cpasy.

15



PaC].T.II/IpeHHbIe BO3MO2KHOCTH

B Postgres Pro Tpauzakuust ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHHIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice';

COMMIT;

Ecnu B mpoliecce BBIIOJTHEHUST TPAaH3aKIUKU MBI PEIIINM, YTO He XOTUM (PHUKCHUPOBATh €€ u3MeHeHus (Ha-
IpUMeP, IOTOMY UTO 0Ka3aJioCh, YTO OaslaHC ANHCH CTal OTPHUILIATEIBHBIM), MBI MOKEM BBIIIOJTHUTH KO-
MaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HaIlll U3MeHeHus OyOyT OTMEeHEHHI.

Postgres Pro Ha camoM mene orpabaTeiBaeT Kax b SQL-omepaTop Kak TpaH3akKIuio. Eciiu Bbl He BCTaBU-
Te KOMaH[y BEGIN, TO KaX[IbI! OTHEJILHLIN orlepaTop OyAeT HETBHO OKPYKEH KOMaHAaMM BEGIN ¥ COMMIT
(B cmydae yCIIeIIHOTO 3aBepLIeHns). [ pyImy olepaTopoB, OKPYKEHHBIX KOMaHOaMM BEGIN ¥ COMMIT UHO-
TOa Ha3bIBAIOT 0/10KOM MPAH3AKYUU.

IIpuMmeyanue

HekoToprie KIueHTCKHe OMOIHMOTEeKH MOOaBIISIOT KOMAaHOBR BEGIN ¥ COMMIT aBTOMAaTHYECKU U
HesIBHO CO3JaloT 3a Bac 6510ku TpaH3akiuil. [TonpobHee 06 3TOM BEH MOXKeTe Y3HaTh B JOKyMeHTa-
LMY MHTEPECYIOIIEero Bac uurepdeca.

OmepaTopaM¥ B TPaH3aKIIMM MOYKHO TaKKe yIPaBJIsiTh Ha 6ojiee OeTaJlbHOM yPOBHE, UCIIOJIB3ys MOoy-
Ku coxpaHeHusi. TOYKU COXPaHEHUS MTO3BOJISTIOT BEIDOPOYHO OTMEHSATH HEKOTOPHIE YaCTH TPAH3aKUWU U
¢dbukcupoBaTh Bce ocTanbHble. OIpenenuB TOYKY COXPAHEHMS C IIOMOIIIBI0 SAVEPOINT, IpXU HEOOXOIUMO-
CTU BBl MOJKETe BEPHYTHCS K HEM C MOMOIIbI0 KOMaHALl ROLLBACK TO. Bce nuameHeHus B 6a3e JaHHBIX,
MTPOUBOIIENAINNE IOCIe TOYKU COXPAaHEHUS U 10 MOMEHTa OTKaTa, OTMEHSIOTCS, HO U3MEHEHUs, ITPOu3-
BeEHHLIE paHee, COXPaHSAIOTCH.

Korpma BEI BO3BpaliaeTech K TOYKE COXpPaHEHUS, OHa ITPOOJIKAET CYIIeCTBOBATh, TAK YTO BEl MOXKETE OT-
KaThIBaTbCS K HeM HECKOJIBLKO pa3. C Apyroi CTOPOHBI, €CIH BHl YBEPEHHI, YTO BaM He MPUAETCS OTKATHI-
BaThCS K ONPENEIEHHON TOYKE COXPaHEHUs, €€ MOXKHO YHAJIUTh, YTOOL CHCTEMa BEICBOOO/IMIIAa PECYPCHI.
I[ToMHUTE, YTO IIPHU yHaJIeHUM UM OTKATe K TOYKE COXPaAaHEHUS BCe TOYKU COXPAaHEHUS, OIpeneIéHHbIe
IIocJjie He€, aBTOMAaTUYECKU YHUUTOXKAIOTCSH.

Bcé aTo mpoucxomuT B 6JI0Ke TpaH3aKIMH, TaK YTO B APYTUX CceaHcax pPaboTwl ¢ 6a30# JaHHBIX 3TOTO HE
BumHO. COBepIIEHHBIE OeHUCTBUS CTAHOBSTCS BUIOHBI IOJIS OPYTHUX CEAHCOB BCE Cpa3y, TOJIbKO KOTOa BHI
(ukcupyeTe TpaH3aKIIMIO, @ OTMEHEHHBIE IENCTBUS HE BUOHBLI BOOOIIe HUKOTAA.

BepnyBmncek K 6aHKOBCKOM 0a3e maHHBIX, IIPEAIION0XKUM, YTO MBI cinuckiBaeM 100 mommapoB co cuéTta
Anwucel, gobGaBnsieM ux Ha CY4€T Boba, ¥ BOAPYT OKa3bIBAETCS, YTO MEHbI'HY HY2KHO OBIJIO IePEBECTH Y OJIIIH.
B npaHHOM ciiydyae MBI MOK€M IIPUMEHUTH TOUKU COXPaHEHHUS:

BEGIN;
UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice';

SAVEPOINT my_savepoint;
UPDATE accounts SET balance
WHERE name = 'Bob';

—— ommbouHOe ImeHCTBHEe... 3abblTb €Tr0 U HCIONb30BAThH CUET YONnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

9TOoT mpuMep, KOHEYHO, HeCKOJIbKO HagyMaH, HO OH IIOKAa3hIBaeT, KaK MOXKHO YIIPABISTDH BHEIIIOJTHEHHEM
KOMaH[ B 0GJIOKe TpaH3aKIHM, UCIIOIb3ys TOYKHU COXpaHeHwus. boimee Toro, ROLLBACK TO — 3TO €OHH-
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CTBEHHLIH CI0CO0 BEPHYTHb KOHTPOJIb HAJ 6JI0KOM TpaH3aKHI/IfI, OKaA3aBIIXMMCH B IIPEPBAHHOM COCTOSIHHUN
M3-3a OIINOKHU CHUCTEMbI, He CYHTas BO3MOXKHOCTHU MOJTHOCTbI0O OTMEHUTDL €€ U HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBEITIOJIHSIET BEIYUCIIEHUS A1 Ha00opa CTPOK, HEKOTOPHIM 00Pa30M CBSI3aHHHIX C TEKY-
med cTpokoi. E€ melicTBHME MOXKHO CPABHUTH C BERIYUCIIEHHEM, IIPOM3BOAMMEIM arperaTHoi (pyHKIMEH.
OmHaKO C OKOHHBIMY (GYHKIMSIMU CTPOKM He TPYINIIUPYIOTCS B OOHY BBIXOJHYIO CTPOKY, YTO UMEET MEeCTO
C OOBIYHBIMHY, HE OKOHHBIMY, arpeTraTHBIMU QYHKIIUSIMU. BMeCcTo 3TOT0, 3TH CTPOKU OCTAIOTCS OTHOEJIbHBI-
MU CYIIHOCTSIMH. BHYTpH XKe, OKOHHas QYHKIMS, KaK M arperaTHasi, MOXeT o0paliaTbCs He TOIbKO K
TeKyIllel CTPOKe pe3ybTaTa 3amIpoca.

BoT mpumep, NOKa3bIBAIOIINY, KAaK CPAaBHUTD 3apIlIaTy KaXkooro COTPYIHUKA CO CpegHeH 3apIljiaTou ero
oTmena:

SELECT depname, empno, salary, avg(salary) OVER (PARTITION BY depname) FROM empsalary;

depname | empno | salary | avg
fffffffffff -t
develop \ 11 | 5200 | 5020.0000000000000000
develop \ 7] 4200 | 5020.0000000000000000
develop \ 9 | 4500 | 5020.0000000000000000
develop \ 8 | 6000 | 5020.0000000000000000
develop \ 10 | 5200 | 5020.0000000000000000
personnel | 5 | 3500 | 3700.0000000000000000
personnel | 2 3900 | 3700.0000000000000000
sales \ 3 4800 | 4866.6666666666666667
sales \ 1 | 5000 | 4866.6666666666666667
sales \ 4 | 4800 | 4866.6666666666666667
(10 rows)

ITepBrie Tpu CcTONOIlA M3BJIEKAIOTCS HEIOCPEOCTBEHHO M3 TAOJHIEI empsalary, IIPHA 3TOM OJIST KaXKIOM
CTPOKY TabJIHUIIEI ECTh CTPOKA Pe3ynbTaTa. B ueTBépTOM CTONOIlE OKAa3ajioCh CpeHee 3HaUeHNe, BRIYHC-
JIEHHOEe TI0 BCeM CTPOKaM, UMEIOIINM TO JKe 3HaueHUe depname, UTO U TEKYyIIas CTpoka. (PaKTUUECKHU
cpeOHee BBIYHCIISET Ta XKe oObIYHasi, He OKOHHAas GYHKIMS avg, HO IIpedjiokKeHre OVER IIpeBpaliaeT eé
B OKOHHYIO, TaK 4YTO €€ OelCTBHe OrPaHMYHBAETCsS PpaMKaMM OKOH.)

BEI30B OKOHHOM (PYHKITMHM BCETHa COOEPKUT IpemIoKeHue OVER, cliedylollee 3a Ha3BaHUEeM U apTyMeH-
TaMM OKOHHO¥ (YHKIHK. DTO CHHTAKCUYECKHU OTJIMUaeT €€ 0T OOLIYHOM, He OKOHHOM arperaTHOH (pyHK-
uun. [Ipenmoxenne OVER OIlpedessieT, KakKk UMEHHO HYXKHO pa3felinThb CTPOKM 3ampoca Ajsi 00paboTKu
OKOHHOU pyHKIMel. [IpeanoxkeHnre PARTITION BY, [OMOMHSAIONIEE OVER, pa3messieT CTPOKH 110 TPYIIHaM,
WY pa3pgenaM, o0beguHsIS OOUHAKOBHEIE 3HAYEHUS BHIPAXKEHUM PARTITION BY. OKOHHas (PyHKLMS BEHI-
YUCJIeTCS 110 CTPOKaM, IoafalollluM B OOUH pa3fell C TEeKyIlel CTPOKOU.

BEI MOK€eTe TaKxKe OIIpenessiTh HOPSANOK, B KOTOPOM CTPOKM OymyT 00pabaThiBaThCsI OKOHHBIMH (DYHKITH-
SIMH, UCIIOIb3YysI ORDER BY B OVER. (ITOpssmoOK ORDER BY OJISI OKHA MOKET Jaxe He COBIIafaTh C IOPAOKOM,
B KOTOPOM BLIBOIOSATCSI CTPOKH.) Hampumep:

SELECT depname, empno, salary,
rank () OVER (PARTITION BY depname ORDER BY salary DESC)
FROM empsalary;

depname | empno | salary | rank
——————————— ot
develop \ 8 | 6000 | 1

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

develop \ 7 4200 | 5
personnel | 2 | 3900 | 1
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personnel | 5 | 3500 | 2
sales \ 1 5000 | 1
sales \ 4 | 4800 | 2
sales \ 3 | 4800 | 2
(10 rows)

Kak mokaszaHo 37ech, QyHKIIUSA rank BHIOAET IMOPSAOKOBHIM HOMED [JIsI KaXKIOTO0 YHUKAJIBHOTO 3HAYEHUS
B pasfiesie TeKyIlel CTPOKH, II0 KOTOPOMY BHITIOTHSIET COPTHUPOBKY IIPENIoKEeHNe ORDER BY. Y QYHKIINU
rank HET ITapaMeTPOB, TaK KakK €€ IMOBeJeHUE IIOJTHOCTHIO OIIPENeNseTCs IIPeaioxKeHueM OVER.

Ctpoku, obpabaTeiBaeMble OKOHHOM (QYHKIIMEN, IPEeACTaBAsSI0OT COO0M «BUPTYasibHbIE TaOIUITBI», CO30aH-
HBIE U3 MIPeNJIoKeHUs FROM U 3aTeM IIPOIIene Yepe3 GUIbTPaIuio U IPYNIUPOBKY WHERE U GROUP BY
¥, BO3MOXKHO, YCIIOBUEe HAVING. Hanpumep, cTpoka, oTPuIsTpoBaHHAS U3-3a HAPYIIEHUS YCIIOBUS WHERE,
He OyZeT BUAHA [OJIT OKOHHBIX QYHKIIUHM. 3aIPOC MOXKET COOepzKaTh HECKOIBKO OKOHHEIX (PyHKIMHU, pas-
OeJSIoNIUX JaHHBIE T0-Pa3HOMY C IPUMEHEeHNEeM Pa3HbIX IPEeIoKeHUM OVER, HO Bce oHH OynyT o6paba-
TBIBATh OOUWH U TOT K€ HaOOP CTPOK 3TOM BUPTYATIbHOM TaGJIMITH.

Mel y3Ke BHENIM, YTO ORDER BY MOKHO OIIYCTHUTh, €CJIM HMOPSOOK CTPOK He BaxkeH. Takike BO3MOXKHO
ONYyCTUTb PARTITION BY, B 9TOM ClIy4yae o0pa3yeTcs OMUH pa3fesl, CoIepKallliii BCe CTPOKH.

EcTb e1é omHO BaXKHOE MOHSITUE, CBI3aHHOE C OKOHHBIMY QYHKIIUSIMU: OJIST KaXKOO0W CTPOKYU CYLIECTBYET
Habop CTPOK B €€ pa3mesie, Ha3kIBAEMBIN pamkol okHa. HekoTopwie OKOHHBIE QYyHKINYU 00pabaTHIBAIOT
TOJIPKO CTPOKY PaMKU OKHA, a He BCero paspeina. ITo yMomgaHuio ¢ yKa3aHHeM ORDER BY paMKa COCTOUT
3 BCeX CTPOK OT Hadalia pa3fesia OO TeKyIllel CTPOKH U CTPOK, PAaBHEIX TEKyIleld 10 3Ha4eHUIO BEIpa-
KeHHUs ORDER BY. Be3 ORDER BY paMKa IO YMOMTYaHHUIO COCTOMT M3 BCEX CTPOK pa3mena. = [locMoTpuTe
Ha TIPUMEP UCIIOJIb30BAHUSA sum:

SELECT salary, sum(salary) OVER () FROM empsalary;
salary | sum
,,,,,,,, I
5200 | 47100
5000 | 47100
3500 | 47100
4800 | 47100
3900 | 47100
4200 | 47100
4500 | 47100
4800 | 47100
6000 | 47100
5200 | 47100

(10 rows)

Tak Kak B 3TOM IIpHMepe HeT yYKa3aHHus ORDER BY B IpemjIoXKeHWH OVER, paMKa OKHa COOEepPXKHUT Bce
CTPOKH pa3fena, a OH, B CBOIO ouepenb, 6e3 mpeToxKeHnss PARTITION BY BKJIIOWaeT BCE CTPOKU TaOJIHIIB;
OPYTUMH CIIOBaMHM, CyMMa BHIYHMCIISIETCS 10 BCel TabIIuile ¥ MBI OJIydaeM OOUH Pe3yabTaT OIS KaXKIou
CTPOKHU pe3ynbTaTa. Ho eciu MBI T06GaBUM ORDER BY, MBI IIOJTYYHM COBCEM APYTHE Pe3yIbTaTh:

SELECT salary, sum(salary) OVER (ORDER BY salary) FROM empsalary;

salary | sum
________ +_______
3500 | 3500
3900 | 7400
4200 | 11600
4500 | 16100
4800 | 25700
4800 | 25700

1
PamMKu 0OKHa MOXKHO OIPENensTh U APpyrumMu cnoco6GaMH, HO B 9TOM BBEEHHHU OHU HE paccMaTpuBalOTCS. Y3HATh O HUX nonpoﬁHee BEI MoxKeTe B [lomgpa3pgerne 4.2.8.
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5000 | 30700

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

3mech B cyMMe HaKallJIMBAIOTCS 3apmjiaThl OT IEPBOM (CaMol HU3KOM) [0 TEKYIlel, BKITIoUas IIOBTOPSIO-
muecs TeKylue 3HadyeHus (00paTUTe BHUMAaHME Ha pe3yabTaT B CTPOKaxX C OOUHAKOBOM 3apIljiaToi).

OkoHHbBIE (PYHKIMK pa3pelraeTcs HCIOIb30BaTh B 3aIllpoce TOJIBKO B CIIHMCKEe SELECT W HpPeOoXeHuU
ORDER BY. Bo Bcex ocTajIbHBIX IIpenJIOZKEeHU X, BKIII0O4Yasi GROUP BY, HAVING U WHERE, OHU 3allpeIreHkbl.
IT0 OG'bHCHHeTCS{ TeM, 4YTO JIOTMYECKU OHHU BLIIIOJIHAIOTCSA IIOCJIE 3TUX HpeHHO}KeHHﬁ, a TaKXe IIoCJie
He OKOHHBEIX arperaTHBIX (I)YHKHHfI, U 3HAYUT arperaTtHyro (I)YHKLII/IIO MO2KHO BBISBIBATH B apPr'yMeEHTaX
OKOHHOM, HO He HaoOOpOoT.

Ecnu BaM HY2KHO OTPUIBLTPOBATH UJIU CTPYIIUPOBATh CTPOKHU IOCJIE BEIUMCIIEHUST OKOHHBIX (DYHKIIUM, BB
MOZKeTe MCII0Ib30BaTh BJIOKEHHBIN 3ampoc. Hanpumep:

SELECT depname, empno, salary, enroll_date
FROM
(SELECT depname, empno, salary, enroll_date,
rank () OVER (PARTITION BY depname ORDER BY salary DESC, empno) AS pos
FROM empsalary
) AS ss
WHERE pos < 3;

[laHHBIN 3aIIPOC TOKaXKeT TOJIBKO T€ CTPOKU BHYTPEHHET 0 3aIIP0Ca, Y KOTOPHIX rank (IIOPSIKOBEIY HOMED)
MeHbIe 3.

Korpma B 3anmpoce BEIYUCIIAIOTCS HECKOIBKO OKOHHEBIX (PYHKIIUH [IJIs1 OMMHAKOBO OIIPee/IEHHEIX OKOH, KO-
HEYHO MOXKHO HaIlucaThb OJIs KaXXOOoM M3 HUX OTHeJIbHOEe Mpe[jioKeHue OVER, HO MPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B IIPEJIIoKeHre WINDOW, a 3aTeM CChIJIaThCSI Ha Hero B OVER. Hampumep:

SELECT sum(salary) OVER w, avg(salary) OVER w
FROM empsalary
WINDOW w AS (PARTITION BY depname ORDER BY salary DESC);

ITogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, Pasmerne 9.22, ITogpasnene 7.2.5
u B cupaBke SELECT.

3.6. HacnepoBaHue

HacnemoBaHue — 3TO KOHIIEMIINS, B3sITasI U3 O6'beKTHO-OpI/IeHTI/IpOBaHHI>IX 6a3 maHHBEIX. OHa OTKPEIBAET
MHO2K€CTBO HUHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OaHHBIX.

IMaBaiiTe co3mamuM OABe TAOIUIIEL: cities (FOpoma) U capitals (CTOMHITH MITATOB). ECTECTBEHHO, CTONH-
OBl IIITATOB TaKXKe ABJIAIOTCSA IrOpogaMH, ITIO3TOMY HAM HYZXKHO ABHBIM O6p8.30M JIO6&BJ'[${TB UX B pe3yJib-
TaT, KOIrga MBI XOTHUM IIPOCMOTPETE BCE ropoa. Ecnu BuI IIPOABUTE CMEKAJIKY, BBl MOZKETe IIPEOJIOKUTD,
HaIIpuMep, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

elevation int, —-— (BbicOoTa B dyTax)
state char (2)

CREATE TABLE non_capitals (
name text,
population real,
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elevation int —-— (BpicoTa B dyTax)

)i

CREATE VIEW cities AS
SELECT name, population, elevation FROM capitals
UNION
SELECT name, population, elevation FROM non_capitals;

OHO MOXKeET YCTPaAuBaTh, IIOKa MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO GYJIGT BEITJIAOETH HEKPACUBO.

HOSTOMy €CTh JIy4dlliee PelleHune:

CREATE TABLE cities (

name text,
population real,
elevation int —— (BbICOTa B dyTax)

)i

CREATE TABLE capitals (
state char (2) UNIQUE NOT NULL
) INHERITS (cities);

B manHOM ciy4ae CTpPoOKa TaOIUIIE capitals Hacsaedyem Bce CTOJNOLE (name, population ¥ elevation)
oT podumensvckoli mabauybl cities. CTonbell name UMEET TUII text, COOCTBEeHHBIN Tun Postgres Pro
IIJIs TEKCTOBLIX CTPOK ITePEMEHHOM OIUHBI. A B TaGNMUITY capitals mo0OaBlIeH OJONOIHUTENIBHBINA CTONI0EeI]
state, B KOTOpOM OymeT yKa3aH OyKBeHHBIN Kof IiTaTa. B Postgres Pro Ta6iuila MoxKeT HacienoBaThCs
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

Hampumep, cienyooiuii 3alrpoc BEIBedeT Ha3BaHUs BCEX TOPOOOB, BKIIIOYAsT CTOIUIILI, HAXOOSIITUXCS BhI-
e 500 ¢pyTOB Haj YyPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3YJILTaT €I'0 BBEIIIOJTHEHU A :

name | elevation
,,,,,,,,,,, o
Las Vegas | 2174
Mariposa | 1953
Madison \ 845
(3 rows)

A crenyromui 3alIpoc HaXOOUT BCe ropofa, KOTOPEIE He SIBJISIOTCS CTOJIMIIAMU IITAaTOB, HO TaKXKe HaXxo-
osaTcs Beimie 500 ¢yToB:

SELECT name, elevation
FROM ONLY cities
WHERE elevation > 500;

name | elevation
___________ +__________
Las Vegas | 2174
Mariposa | 1953
(2 rows)

3mech CIIOBO ONLY rmepen Ha3BaHUEM TabIuIEl cities YKa3bIBA€T, 4TO 3aIlIPOC CJIeayeT BBIIIOJIHATE TOJIBKO
Oiisi CTPOK TabMuLLl cities, He BKIOYAs TaOJIUITHI, YHacCJIeOOBaHHEIE OT cities. M=uorue OIIEPATOPHI,
KOTOPEBIE MEI YK€ O6CYHI/IJ'II/I — SELECT, UPDATE ¥ DELETE — IIOOOEP2KHUBAIOT YKa3aHHe ONLY.
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IIpumeuanue

XoTs1 HacjiegoBaHNe 4YacTO OLIBAET MOJIE3HO, OHO He MHTETPUPOBAHO C OTPAaHUYEHUSIMU YHUKAb-
HOCTH U BHEIIHMUMHU KJTIOYaMHM, YTO OTPAaHUYMUBAET €ro NPUMEHUMOCTh. [lompo6GHee 3TO ONUCHIBA-
etcsa B Pa3gene 5.10.

3.7. 3aKao4dyeHue

Postgres Pro uMeeT MHOXKeCTBO BO3MOXKHOCTEN, HE 3aTPOHYTHIX B 3TOM KpaTKOM BBEOEeHUH, paCCUUTaH-
HOM Ha HaYMHAIOMIUX ITonb3oBaTese SQL. 3TH BO3MOXKHOCTH OyAyT PaCCMOTPEHHI B IETAJISAX B ITPOIOJI-
KEeHUU KHUTH.

Ecnu BaMm HeoOGxofuMa OOMONMHUTESIBFHAS BBOOHAsi MHGOpMalus, moceTute caiim PostgreSQL, TaM BHI
HaUOETe CCHIJIKYM Ha APYTHE PECYPCHI.
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Hactb Il. A3bIK SQL

B 5TOl yacTu KHUT'U ONKCHIBaeTCs HCIIoNb3oBaHKe s3blka SQL B Postgres Pro. Mel HAYHEM C ONMCAHUSA
obmero cuHTakcuca SQL, 3aTeM pacckaxkeM, KaK CcO3[aBaTh CTPYKTYPHI A1 XpaHEHUS OaHHEIX, KaK Ha-
MONHATH 023y JaHHBIX U KaK BHIIIOJIHATDH 3aIIPOCH K Hel. B ipomonkeruy OyAoyT IepedrCcIIeHEl CyIleCTBY-
IoIe TUIB JaHHBIX ¥ QYHKIUY, IpUMeHseMble ¢ KoMaHmaMu SQL. M HakoHel], 3aKOHYUTCS 3Ta 4acCTh
paccMOTpeHUEeM BaXKHBIX aClIeKTOB HaCTPOUKYK 6a3bl JaHHEBIX AJIS ONTUMAalIbHOM IIPON3BOOUTEILHOCTH.

MarTepuan 3TOH YaCTH YIOPSAOOYeH TaK, YTOOR HOBHUYOK MOT IIPOYHTATh €€ OT Haudajla OO KOHIla M IIOJ-
HOCTBIO MOHSATH BCe TeMEI, He 3aberasi Biepén. IIpu 3ToOM riaBhl COelaHbl CaMOOOCTAaTOYHLIMH, TaK YTO
OIIBITHBIE TIOIH30BATENMU MOTYT YMTATh TJIABHI 110 OTHEIbHOCTU. MHDOPMAIIUsI B 3TOM YacTU KHUTHU IIPE-
CTaBJIeHa B IIOBECTBOBATEILHOM CTHUJIEe U pa3lesieHa o TeMaM. Eciu Xke Bac uHTtepecyeT ¢dbopMajabHOE U
TIOJIHOE OITMCaHUWe ompenesIEHHOM KoMaHObl, cM. JacTs VI.

YuTaTenu 3TOM YaCTH KHUTH [OJIXKHBI Y2Ke 3HaTh, KaK ITOOKII0YaThCs K 0a3e maHHBIX Postgres Pro u BHI-
nonHAThE KoMaHAsl SQL. Ecniu BEI eIll€ He 3HaeTe 9TOT0, PeKOMeHAyeTCs CHadasa nmpoyuTtaThk YacTs I. Ko-
MaHabl SQL 006br9HO BBOASATCS B PSql — MHTEPAKTMBHOM TePMUHAILHOM IIpPUIOXKeHuH Postgres Pro, HO
MOZKHO BOCHOJIB30BaThCS U APYTUMH IIPOTPaMMaMu C ITOOOOHBIMH (PYyHKIIUSIMU.




naBa 4. CuHTakcuc SQL

B 9TOi T7TaBe OMUCHIBAETCSI CUHTAKCHUC si3bika SQL. TeM caMBIM 3aKjIafkiBaeTCsd QyHOAMEHT [JIs CIemy-
IOIIUX TJIaB, TAe OymeT mogpoOHO PacCMOTPEHO, KaK C TTOMOILI0 KoMaHa SQL OmMMCHBAThL U U3MEHSATh
maHHbIE.

ME&I coBeTyeM IPOYUTATE 3Ty I'JIaBY U TEM, KTO yKe 3HakKoM SQL, Tak Kak B Hell ONIKCHBAIOTCS HECKOJIBKO
TPaBUJI U KOHIIENIINM, KOTOPHIE pealn30BaHbl B pa3HbIX 6a3ax gaHHBEIX SQL 1mo-pa3HoOMYy UJIM OTHOCSITCS
TOJIBKO K Postgres Pro.

4.1. JleKcuuyeckas CTpPYKTypa

4

SQL-mtporpaMMa COCTOUT M3 MOCIIEeNoBaTENIbHOCTH KoMaHO. KoMaHma, B CBOIO ouepenb, IIPenCcTaBIseT
co6o¥ MoCIem0BaTEIbHOCTh KOMNOHEHMO8, OKAaHYUBAIOIIYIOCS TOUYKOM C 3amsaTol («;»). KoHer BXogHOTO
TIOTOKA TaKXKe CUYMTAeTCS KOHIIOM KOMaHIbl. Kakiie UMeHHO KOMIIOHEHTHI [OIIyCTUMEI [J11 KOHKPETHOM!
KOMAaH[bI, 3aBHCHUT OT €€ CHHTAKCHCA.

KoMmmoHeHTOM KOMaHOEl MOKeT OBITE K/1H0Uesoe €/1080, u0eHmugukamop, udeHmu@uKkamop 8 Kasblukax,
cmpoka (WIu KOHCTaHTa) WJIM CIeluaJIbHBIN CUMBOI. KOMIIOHEHTHI 0OBIYHO Pa3ensiioTCs TPOOeTbHEIMU
cuMmBonaMu (mrpo6er1, Tabysaius, IIePeBol CTPOKH), HO 3TO He TpebyeTcs, eClu HEeT HEOQHO3HAYHOCTH
(HampuMep, KOTHa CIIEIICHMBOJI OKa3bIBAETCS PSIIOM C KOMIOHEHTOM APYTOTO THIIA).

Hampumep, cienyioniuii TEKCT ABISETCS IPaBUIbHOM (CUHTaKcu4YecKu) SQL-IporpaMMoi:

SELECT * FROM MY_TABLE;
UPDATE MY_TABLE SET A = 5;
INSERT INTO MY_TABLE VALUES (3, 'hi there');

9To mocnenoBaTeIFHOCTh TPEX KOMAaH], IT0 OTHOM B CTPOKE (XOTSI UX MOXKHO OBIIO PAa3MECTHUTh U B OOHY
CTPOKY MJIM Ha00OPOT, Pa3OeIuTh KOMaHIbl Ha HECKOJIPKO CTPOK).

Kpowme atoro, SQL-nporpaMMbl MOTYT cofiepKaTh KommeHmapuu. OHU He SBASIOTCS KOMIIOHEHTaMHU KO-
MaH/l, a 10 CYTH PaBHOCUJIbHEI TPOOEILHBIM CHMBOJIAM.

Cunrakcuc SQL He 04eHb CTPOTO OIIpefesgeT, KakKiie KOMIIOHEHTHl UAeHTUDUIIUPYIOT KOMaHOk, a Kakue
— WX ONepaHAbl UK ImapaMeTphl. [lepBbie HECKOJIPKO KOMIIOHEHTOB OOBIYHO COOEpPZKaT UMS KOMAaH[IHI,
TaK 4TO B MaHHOM IIpHMepe Mbl MOXKeM ToBOPUTH 0 KoMaHImax «SELECT», «UPDATE» u «INSERT». Ho
HamrpuMep, KoMaHaa UPDATE TpebyeT, 4TOOBI TaKXKe B OIPeeIEHHOM MOJIOXKEHUY BCeraga CTOSII KOMIIO-
HEHT SET, a INSERT B IPUBEIEHHOM BHe TpeOyeT HalMu4usi KOMIOHEHTa VALUES. TOUHbBIe CHHTaKCHYe-
CKMe IIpaBuia OJI KaXKOaou KOMaHOHl onmrcaHbl B Hactu VI,

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

I[Toka3aHHBIE BBIIIIE KOMaHObLI COAepKalau KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SBISIOTCS
IpuUMepaMHu K/1H04eablX €108, TO eCTh CJIOB, UMeIouX pUKCcUpoBaHHOe 3HaYeHue B s13bike SQL. KoMmro-
HEHTHI MY_TABLE U A SBJISTIOTCS IIpUMepaMu udeHmugukamopos. OHU UOEeHTUDUIIUPYIOT UMEeHa TabIIuII,
CTOJIOIIOB M/IH OPYTruXx 00BbEKTOB 6a3 JaHHEBIX, B 3aBUCUMOCTH OT TOTO, T{Ie OHU HCIIOIb3YyIOTCSA. [loaTOMy
MHOI'Tla UX Ha3bIBAlOT IIPOCTO «MMeHaMu». KiioueBhie CJIoBa U UOEHTUOUKATOPH UMEIOT OOUHAKOBYIO
JIEKCUYECKYIO CTPYKTYPY, TO €CTb, He 3Has SI3bIKa, HEJIb35 ONPEeNesIuTh, SIBISETCS JI1 HEKOTOPHIM KOM-
TIOHEHT KJII0UEBBIM CIIOBOM MU UOEHTUPUKATOPOM. [10JITHEIM CIIMCOK KIIIOUEBHIX CJIOB MIPUBEHOEH B [1pu-
noxenuu C.

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B cranpmapTte SQL rapaHTHPOBaAHHO He OydeT KII0YEBHIX CJIOB C Mu(pPaMu M HAUYMHAIOIIUXCS WJIH 3aKaH-
YUBAIOUIUXCS IMMOAYEPKUBAHNUEM, TaK YTO UAeHTU(MUKATOPEI TAKOT'0 BU A 3AIIUIIEHEl OT BO3MOXKHEBIX KOH-
(buKkTOB C OyOyIIMMY pacIIMpPeHUusIMHU CTaHOapTa.
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Cunrtakcuc SQL

CucTtema BeIenseT Ons ugeHTudukaTopa He 6omee NAMEDATALEN-1 6aiit, a 6onee mIMHHEIE UMEeHa
ycekaiorcsa. [1Io ymMom4aHUi0O NAMEDATALEN paBHO 64, TakK 4TO MaKcuUMalibHas OJIMHA UAeHTHU(GUKaTopa
paBHa 63 OaiTaM.

KrmoueBble clioBa ¥ UOEHTU(GUKATOPH 0e3 KaBLIYEK BOCIIPUHMMAIOTCS CHUCTeMOMH 0e3 yd4éTa perucTpa.
TakuMm ob6pa3om:

UPDATE MY_TABLE SET A = 5;
PaBHOCHIJIEHO 3allUCH:
uPDaTE my_TabLE SeT a = 5;

Yacto HUCIIONIB3yEeTCA He(bOpMaJ'[LHOG COTrJlallieHu e 3allMChIBATh KJIIOYEBEIE CJIOBA 3dal'JIABHBEIMHU GYKBaMI/I,
da UM€eHa CTPOYHBIMU, HAIIpDUMeEDP:

UPDATE my_table SET a = 5;

EcTh u gpyroil Tun UAeHTU(GUKATOPOB: omoeséHHble udeHmupuKkamopsl Uiu udeHmugukamopsl 8 Ka-
gbiykax. OHM 0OPa3yITCS NPU 3aKII0YeHUN 0OBIYHOT0 Habopa CUMBOJIOB B [IBOMHBIE KaBEYKU ("). Ta-
KHue UaeHTU(GUKATOPH BCerpa OYOyT cCYUTAThCA UAeHTU(GUKATOPaMHU, HO He K/II0YEBBIMU CjlioBaMu. Tak
"select" MOXKHO MCIIOIb30BaTh OJI 0003HAUEHUs CTONOIA My Tabmuibl «select», Torga Kak select
0e3 KaBbIUeK OyIeT BOCIPUHST KaK KIIIOUEBOE CJIIOBO M IIPUBEHNET K OIINOKe pa3dbopa KOMaHOH B MECTE,
rOe oXupaeTcs uMs Tabnuusl unu ctonbia. ToT Ke mpuMep MOXKHO IIepelnucaTh C uOeHTUGUKaTOpaMu
B KaBBIYKaX CIeOyIoIuM 06pa3oM:

UPDATE "my_table" SET "a" = 5;

NpenTrduUKaTOPH B KaBHIYKAaX MOTYT COIEPKaTh JII0OOBIE CHMBOJIBLI, 3a UCKIIIOUEHNEM CHMBOJIa C KOOOM
0. (UYToOBI BKIIOYHUTH B TAKOM MOEHTU(DUKATOP KaBEIYKH, IPOOYOIUPYHTE UX.) ITO ITIO3BOISIET CO3MaBaTh
TAaOIHUILI M CTOJIOILI C MIMEHaMHM, KOTOPEIe HHaye Oy Obl HEBO3MOXKHEI, HAITPUMeEP, C IpodeIaMu HIIH
aMmmnepcargamu. OrpaHuYeHne OJIUHEL IIPU 3TOM COXPaHSIETCS.

UpenTudukaTop, 3aKIIOUEHHEIN B KABBIYKY, CTAHOBUTCS 3aBUCUMBIM OT PETUCTPA, TOTHa KaK uaeHTudu-
KaTopkl 6e3 KaBbIY€EK BCeraa IIepeBoOsTcs B HUKHUM peructp. Hanpumep, ugeHTUGUKATOPEL FOO, foo U
"foo" CUMUTAIOTCS OOUHAKOBEIMU B Postgres Pro, HO "Foo" ¥ "FOO" OTJIMYHEL APYT OT Opyra U OT IIpenblay-
mux Tpéx. (IIpuBeneHme uMEH 6e3 KaBHIYEK K HUXKHEMY PErucTpy, Kak 3To menaeT Postgres Pro, Hecos-
MECTHMO CO cTaHmapToM SQL, KOTOpPBIM TOBOPUT O TOM, YTO UMeHAa HOJIXKHBI IPUBOOUTHECSA K BEPXHEMY
peructpy. To ecThb, COTJIaCHO CTaHAApPTy foo HOJIKHO OBITH 3KBUBAJIEHTHO "FOO", a He "foo". IToaTomMy
IIPU CO3[0aHMU IIePEHOCUMEIX IIPUJIOKEHUN PeKOMeHayeTcs Tu60o Bcerga 3aK/Ilo4yaTh ONlpefe/IEHHOe UMS
B KaBBIYKM, 1160 He 3aK/Iio4yaTh HUKOTA.)

Emé onvna BapuaHT UAeHTUDUKATOPOB B KaBhIUKaX IIO3BOJSET MCIOIb30BaTh CUMBOJEL Unicode mo ux
kKopmaMm. Takol uaeHTU(UKATOP HadyMHaeTCsd C Us (cTpouHas wuiau 3arjiaBHasd U ¥ aMIlepcaH[), a 3aTeM
cpa3y 0e3 npobesioB UAET OBOKMHAS KaBblUKa, HAIpPUMep Us"foo". (3aMeThTe, YTO IIPM 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C OIIEPaTopoM &. UToOw! €€ n36ekaTh, OKPyXKaiTe 3TOT oniepaTop npobenamu.) 3aTeM
B KaBBIUKaX MOJXKHO 3amKCHBaTh cuMBOJIbl Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hew
KOJ CUMBOJIa U3 YETHPEX MeCTHAAIATEPUYHEIX Iudp, 1ubo o6paTHas Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KOJ U3 IMIeCTH MeCcTHannaTeprnuHex nudp. Hanpumep, ugeaTudUKaTOp "data" MOXKHO 3aIucaTh Tak:

Us"d\0061t\+000061"

B cnepyromieM MeHee TPUBHATIBHOM IIPUMEPE 3aKOAUPOBAHO PYCCKOE CIIOBO «CJIOH», 3alIMCAHHOE KUPUJI-
JIUIIEH:

U&"\0441\043B\043E\043D"

Ecnu BB XOTUTE MCIIONb30BaTh HE 0OPaTHYIO KOCYIO YEPTY, a APYTroM CIEINCUMBOJ, er0 MOXHO yYKa3aTh,
mo6GaBuB UESCAPE IIOC/IE€ CTPOKHU, HAIIPUMED:

Ug"d!0061t!+000061" UESCAPE '!'

B kayecTBe cmelncMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIIeCTHAALATEPUYHON udPHI, 3HaKa
TUTIOC, anmocTpoda, KaBLIYKY WX TTPOOETbHOT0 CUMBOJIa. 3aMEThTE, YTO CIIELICUMBOJ 3aKJTIOYAEeTCs HE B
IOBOMHBIE KAaBBIYKHY, & B alOCTPOMEL, IOCIIEe UESCAPE.
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Cunrtakcuc SQL

YToOH coerlaTh CIIECHMMBOJIOM 3HAK aHOCTpO(ba, HaAIIMIIIWUTE €TI0 ABazKIHI.

3anuceiBaTh cypporaTHbie mapsl UTF-16 u TakuM 06pa3oM COCTaBJISITh CUMBOJIBI C KOlaMu OOJIbIlle YeM
U+FFFF MoxHO0 b0 B 4eTHIPEX-, T1O0 B MIeCTU3HAYHOU (opMe, XOTS Hauydue IIeCTU3HAYHOM (POpPMEI
TEXHUYECKU [eJlaeT 3TO HeHYKHEIM. (CypporaTHbIe Taphl HE COXPAHSAIOTCS HETIOCPEeACTBEHHO, a 00heau-
HSIOTCS B OOWH CUMBOJI, KOTOPHIY 3aTeM KogupyeTrcsa B UTF-8.)

Korpga koguposka cepBepa — He UTF-8, cuMBOnI ¢ KODOM, YKa3aHHEIM 3TOM CIELNOCIeN0BaTEIbHOCTEIO,
nmpeobpa3yeTcs B GaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IpeoOdpa3oBaHUe HEBO3MOXKHO, BhIIa-
éTtcs ommnbka.

4.1.2. KOHCTaAHTHI

B Postgres Pro ects TPU TUIIa KOHCTAHT no@pasyMeeaeMblx munoag: CTPOKH, OUTOBBIE CTPOKH U 4YHCJIa.
KoHCTaHTH MOXKHO TaKXKe 3allKiChIBATh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTaBUTh HUX Oonee
TOYHO 1 06pa6OTaTB bonee 3(1)(1)6KTI/IBHO. 9T BAPHUAHTEI PACCMATPUBAKOTCA B CJIIEOYIOIIUX ITOOPa3aeiiax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CTpokoBas KoHCTaHTa B SQL — 3T0 0ObIYHAasI MOCIeI0BaTENILHOCTL CUMBOJIOB, 3aKJIIOUEHHAS B allOCTPO-
w1 ('), HaTpuMep: 'Sto cTpoka'. YTOOBI BKIIIOUHUTD alloCTPO( B CTPOKY, HAITHUIIINTE B HEl ABa amocTpoda
psimoM, HallpuMep: 'Xauua n''Apx'. 3aMeThbTe, 3TO He TO XKe caMoe, YTO [OBOMHAas KaBhiuka (").

I[IBe CTPOKOBHIE KOHCTAHTHI, Pa3Ae/IEHHbIE TTPOOEIbHEIME CUMBOJIAMU U MUHUMYM OOHUM NnepesoooMm
CMpoKU, 00BbeOUHSIOTCS B OOHY 1 00pabaThIBAIOTCS, KaK ecu Obl CTPOKa OIjIa 3alKMcaHa B OOHOM KOH-
cra"Te. Hanpumep:

SELECT 'foo'
'bar';

5KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIluch:
SELECT 'foo' 'bar';
CYHUTAETCS CUHTAKCUYECKOU OmMOKOoM. (9TO HECKOJIBKO CTPAaHHOE IT0BeAeHUe OIPEeNeIeH0 B CTaHZapTe
SQL, Postgres Pro mpocTo crnenyet eMy.)

4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTenbHOCTAMM B ctune C

Postgres Pro Takxke IIpUHUMAaET «CIIEIIOCJIEN0BaTEIbHOCTH», UTO ABISETCS pacIlIMpeHUeM CTaHOapTa
SQL. CTpoka co CIelIocaenoBaTeIbHOCTSIMU HauYuHAeTCsA ¢ OYKBHI E (3arjlaBHON UJIU CTPOYHOM), CTOS-
el HeIOCPENCTBEHHO Iepen anocTtpodoM, HanpuMep: E' foo'. (Korga KoHCTaHTa CO CHeINnociaenoBa-
TEJILHOCTBHIO Pa30MBaeTCs Ha HECKOMBKO CTPOK, OYKBY E HY2KHO IIOCTaBUTh TOJIBKO IIepe[] IePBLIM OTKPHI-
BAIOIIMM anocTpodom.) BHyTpu TakKMxX CTPOK CUMBOJ 00paTHOM KOoco# 4uepTH! (\) HauuHaeT C-11ogoOHbIE
cneuynocsiedosameibHOCMU, B KOTOPHIX COUYeTaHUe 00paTHOM KOCOM YePTHI CO CIeAyIOINIUM CUMBOIOM(a-
MH) OAET onpenenénHoe 0aiTOBOe 3HaUEeHHWe, Kak IToKa3aHo B Tabnuie 4.1.

Taonauma 4.1. CneumnocjiegoBarejIbHOCTH

CoenmnociegoBaTe/IbHOCTDb HNHTepnpeTanmus

\b CHUMBOI «3a00%i»

\f nomada (hopMHL

\n HOBas CTPOKa

\r BO3BpaT KapeTKu

\t TaOynaIus

\o, \oo, \ooo (o = 0-7) BOCbMEPHUYHOE 3HaUeHre OalTa

\xh, \xhh (h = 0-9, A-F) ImecTHaOIATepUYHOe 3HaYeHue GalTa
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CoenmocjiieIoBaTejIbHOCTh HHTepunpeTamusi

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-6UTHBIN IIeCTHAALATEPUYHBIN KO
cumBojia Unicode

JIro60# Opyrod CHMMBOJI, MOYIIUH ITOCJIEe 00PAaTHOM KOCOHM YEePTH, BOCIIPUHUMAETCs OyKBaiabHO. TaKuM
006paz3oM, YTOOHI BKJIIOUHUTh B CTPOKY 00PATHYIO KOCYIO YEPTY, HY2KHO HaIKMcaThb OBe KOCHIX 4epTHl (\\).
Tak ke MOXKHO BKJIIOUUTh B CTPOKY aniocTpod, Hamucan \', B JOIOJIHEHUE K OOBIYHOMY CIIOCO0y ''.

BBl mOMKHEI T03a00TUTLCS, YTOORI OAWTOBEIE ITOCIEIOBAaTEIBHOCTH, KOTOPLIE BEI CO3TaéTe TaKuM obpa-
30M, 0COOEHHO B BOCbMEPUYHOH U IIeCTHAAIIATEPUYHOMN 3aIuCH, 00pa30BEIBAJIN AOIIYCTUMEIE CUMBOJIILI B
CepBEPHOM KOOUPOBKe. Takke MOzKeT OBITh ITOJIe3HO MCIIOIb30BaTh CHelmnociaeqopaTebHoCcTH Unicode
WM anbTePHATUBHYIO 3allMCh, OMUCAHHYIO B [Tompasmerne 4.1.2.3; B 9TOM ciiy4ae cepBep OymeT IpoBe-
PSATH, BO3MOZKHO Jiu TpeoOpa30BaTh YKa3aHHBIN CHUMBOJL.

BauMaHue

Ecnu napameTp KoHpurypauum standard conforming strings mmeeT 3HaueHue of £, Postgres Pro
pacro3HaéT 06paTHYIO KOCYIO Y4epPTy KaK CIIELICHMBOJI U B OOBIYHBIX CTPOKAaX, U B CTPOKAX CO CIell-
nociemoBaTenbHOCTAMU. OnHAaKo B Bepcuu PostgreSQL 9.1 o yMonuaHuio IPUHSATO 3HaYEHUE on,
¥ B 3TOM CiIydae o0paTHas Kocas 4YepTa paclo3HaE€TCs TOIbKO B CIENCTPOKaxX. JTO IIOBeleHUe
0O0JIBIIlE COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HapPYyIIUTh PaboTy MPUIIOKEHUN, PACCUUTAHHBIX
Ha [Ipedbloymui pexkuM, Korga o0paTHas Kocas depTa paclio3HaBajlach Be3fe. B KauecTBe Bpe-
MEHHOI'O pPellleHUsI BEl MOXKeTe U3MEeHUTh 3TOT IlapaMeTp Ha of f, HO JIy4llle VUTHU OT TaKO# mpak-
Tuku. Eciu BaM HyKHO, 94TOOH oOpaTHAs Kocas YepTa MpeacTaBisijia ClelraabHBIN CUMBOJI, 3a-
maiTe CTPOKOBYIO KOHCTAHTY C E.

B momonHeHMe K standard_conforming_strings IIOBeOeHHEeM O0OPaTHOM KOCOH YEePTHEI B CTPOKO-
BBIX KOHCTAHTaX yIIPaBIIAIOT ITapaMeTprl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOJI ¢ KomoM 0.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMmu Unicode

Postgres Pro Takxke moppepKuBaeT eI€ OOWH BapHaHT CIELIIOCIefOBaTeIbHOCTEM, IIO3BOJISAIONIUN
BKJIIOUATh B CTPOKU cuMBOJIEI Unicode mo mx KomaM. CTPOKOBasi KOHCTaHTa CO CIEIIIOCIeq0BaTeIbHO-
ctsamu Unicode HauunHaeTcsi ¢ Us (CTpouyHas umu 3aryiaBHas U m aMIiepcanp), a 3aTeM cpa3y 0e3 mpo-
0enoB UOET amocTpod, HanpuMmep Us'foo'. (3aMeThTe, YTO IPU 3TOM BO3HMKAET HEOOHO3HAYHOCTH C
orepaTtopoM &. YToOwI e€ n3bexkaTh, OKPyKalTe 3TOT orliepaTop mpobenamu.) 3aTeM B altoCTPodhax MOXK-
HO 3amuckeBaTh cuMBOJIEI Unicode mByMst crmoco6amu: o6paTHas Kocasi UepTa, a 3a Hell KOO CUMBOJIa U3
YeTHIPEX ITeCTHaAIlaTePUYHLIX Mudpp, 1ubo obpaTHas Kocas YepTa, 3HaK IIIIOC, a 3aTeM KOJ U3 IIIEeCTH
IecTHaAIaTepUYHEIX 1Tudp. Hampumep, CTPOKy 'data' MOXKHO 3aMucaTh TakK:

Us'd\0061t\+000061"

B cnenyioireM MeHee TPUBHATbHOM IPUMeEPE 3aKOOAUPOBAHO PYCCKOE CJIOBO «CJIOH», 3allUCaHHOE KMPHUJI-
aunen:

U&'\0441\043B\043E\043D"

Ecnu BB XOTHTE HCIIONB30BaTh HE 00PATHYIO KOCYIO YePTYy, a APYro# CIIeIICHMMBOJ, eT0 MOXKHO yKa3aTh,
mo6aBUB UESCAPENOCIIE CTPOKHU, HAIIPUMED:
U&'d!0061t!+000061" UESCAPE '!'

B kayecTBe cmelcMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIECTHAALATEPUYHON udPHI, 3HaKa
IUTIoC, arnocTpoda, KaBEYKY UM IPOOEIbHOI0 CUMBOJIA.

YT0OBI BKIIIOYUTH CIIELICUMBOJI B CTPOKY GYKBHJIBHO, HaIlIMIIINUTE €r0 OBaXKbI.

3amnuceiBaTh cypporatHbie mapkl UTF-16 1 TakuM 06pa3oM COCTaBASIThH CUMBOJIBI C KOTaMu OOJIbIlle YeM
U+FFFF MoxkHO 100 B YeTHIPEX-, THO0 B IIIeCTU3HAYHON (opMe, XOTs HaluuKue MeCTU3HAYHOH (POPMEI
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TEXHUYECKH IOejlaeT 3TO HeHyKHBIM. (CypporaTHBIE IapH HE COXPAHSAIOTCS HEIIOCPeOCTBEHHO, a 00bequ-
HSIIOTCS B OMWH CUMBOJI, KOTOPRIM 3aTeM KogupyeTtcs B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOOOM, YKa3aHHBLIM 3TOH CIIEIIOCIeN0BaTeIbHOCThIO,
nmpeobpa3yeTcs B PaKTHUYECKYI0 KOOUPOBKY CepBepa; eciii TakKoe IIpeodpa3oBaHue HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

Takxe 3aMeTbTe, YTO CHelnocieqoBaTenbHoCcTH Unicode B CTPOKOBBIX KOHCTAHTaX paboOTalOT, TOILKO
Korpa mapaMmeTp KoHpurypanuu standard conforming strings paBeH on. 9T0 06bSICHIETCS TEM, UTO MHA-
4e KJIMEHTCKWE MPOrpaMMhbl, mpoBepsiomue SQL-omepaTopsl, MOXKHO OyHmeT BBECTHU B 3abiyKOeHUWE U
9KCIUIyaTHPOBATh 9TO KaK YSI3BUMOCTb, HAnpuMep, 0iist SQL-uabweknuii. Eciu 9TOT mapaMeTp uMeeT 3Ha-
4eHUe of f, 9TU CHEIIIOCTIef0BaTeIbHOCTU OyIyT BEI3LIBATH OIINOKY.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIe B A0NNapbl

XOTsI CTaHOAPTHHIM CHHTAKCHUC OJIT CTPOKOBBIX KOHCTAHT OOBIYHO MOCTATOYHO yOoOeH, OH MOXKEeT IIJI0OXO
YHUTATHCS, KOTHa CTPOKA COMEPKUT MHOTO artoCcTpodoOB, TaK KaK KazKObIH TAKOM CUMBOJ IPUXOOUTCS my0-
nmupoBaTh. YTOOBI ¥ B TAKUX CIIydasiX 3alpOCHl OCTaBalIKUCh YUTaeMbIMH, Postgres Pro mpemiaraeT erné
OOWH CII0CO0 3aIlMCH CTPOKOBBIX KOHCTAHT — «3aKJ/IIOYEeHHE CTPOK B HoJuapbl». CTPOKOBas KOHCTAHTA,
3aK/II0YEHHAS B JOJIJIaphl, HAYMHAETCS CO 3HaKa moiuiapa ($), Heo0s13aTeIbHOTO «Tera» U3 HECKOJIBKUX
CHMMBOJIOB U €Ill€ OOHOTO 3HaKa AoJjijlapa, 3aTeM COIEPKUT OOBIYHYIO ITOCJIEOBATENLHOCTh CHMBOJIOB,
COCTaBJISIIOIIYIO CTPOKY, M OKAHYMBAETCS 3HAKOM JoJIjiapa, TeEM K€ TeroM M 3aMBIKAIOIIUM 3HAKOM [O0JI-
napa. Hampumep, cTpoky «2KaHHa A'ApK» MOXKHO 3aIllMCcaTh B HOJJIapax OBYMs CIIOCOOaMmu:

$SXKanua n'ApkS$SS
$SomeTag$Xauua n'Apk$SomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl He HY2KHO 3alKUCHIBaTh 0COOBIM oOpa3zoM. Ha camom
Iese, B CTPOKE, 3aK/IIOYEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIKMCHIBATh B YHUCTOM BHU[E: COIEPIKU-
MOe CTPOKHU BCerma 3anuchiBaeTcs OykBambHO. Hu oOpaTHas Kocasi yepTa, HH JaXe 3HaK gojiapa He
SIBJISTIOTCSI CIIEIICHMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yioT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOIIIEMY TETY.

CTpOKOBBEIE KOHCTAHTHI B JOJIJIapaXx MOZKHO BKJIaMBIBATh OPYT B OPYyTa, BEIOMpPAas Ha Pa3HBIX YPOBHIX BIIO-
JKeHHOCTU pa3Hble Teru. Jallle BCero 3TO MCIONb3yeTCs IIPU HaIWCaHUM oIpeneneHud GyHkumi. Ha-
IpUMeED:

Sfunction$
BEGIN
RETURN ($1 ~ $gS[\t\r\n\v\\15g$);
END;
Sfunction$

3mech MOCIEmOBATENbHOCTE $g$ [\t\r\n\v\\]1$g$ IpencraBnsgeT B Oojjlapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\ ], KoTopas OymeT oOpaboTaHna, korma Postgres Pro OymeT BHIIIONMHSTDH 3Ty GyHKIMUIO. HO Tak Kak
9Ta MOCIeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TET'y B HoJlapax (Sfunction$), C TOUKU 3pEeHUS
BHEIITHEH CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJILI BHYTPHM KOHCTAHTHI.

Ter CTPOKH B OOJIlIapaX, €ClIk OH IIPUCYTCTBYET, HOJIZKEH COOTBETCTBOBATH IIPAaBHJIAM, OHpeﬂeHéHHbIM
OIS UOeHTH(PUKATOPOB 6e3 KaBhHUEK, U K TOMY 2Ke He JOJIZKEeH colepKaTh 3HakK AoJjiiapa. Teru perucTpo-
3aBUCHUMEI, TaK 4YTO $tag$String content$tag$ — IpPaBUJIBHAA CTPOKA, a $STAGSString contents$tag
$ — HeT.

CTpoka B foJiapax, cliedyloiias 3a KJIIUYeBEIM CII0BOM HJIHM UOEHTU(DUKATOPOM, HOJIXKHA OTHEISITHCS OT
Hero mpo0eTbHBIMU CUMBOJIAMH, WHa4e Aojiyiap OydeT CYMTAThbCs MPOMAOIXKEHUEM IIPeObIayINero uaeH-
TudUKaTOpa.

3akioueHre CTPOK B HOJIJIapHl He SIBISIETCS 4acThio cTaHgapTa SQL, Ho wacTo 3To 6ojiee ymoOHEIH CIIO-
Cc00 3aIMCHEIBATh CI0XKHBIE CTPOKH, YeM CTaHOAPTHBIN BapHaHT C anmocTpodamu. OH 0COOEHHO MOJIe3€eH,
KOTr[a HyKHO NPEICTaBUTh CTPOKOBYIO KOHCTAHTy BHYTPU OPYTOM CTPOKHU, YTO 4ACTO TPeOyeTCs B OIIpe-
OeNIeHUSX MPOoUenypHBIX GYHKINHE. OTpaHUYUBIINCH TOJIBKO amocTpodaMu, KaxXOylo 00paTHYIO0 KOCYIO
4YepTy B HPUBEIEHHOM IIPUMEPE IPHUIIIOCH OB 3aIIMCHIBATL YETHIPEMS TAKUMH CHUMBOJIaMHU, KOTOPHIE OB
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3aTeM YMEHBIIUJINCE IO OBYX IIPU pa30ope BHEITHEN CTPOKH, M HAaKOHEI] 10 OOQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKU BO BPEMsI BHITIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBbIEe CTPOKOBBEIE KOHCTAHTHI IIOXOXKU Ha OOBIYHBEIE C OOIOJHUTEIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), N00aBIeHHOW HETIOCPENCTBEHHO Nepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMekKyTOUHBIX
mpo6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BuToBBIe KOHCTAHTHl MOTYT OBITh 3alMCAHbI U IIO-OPYTOMY, B IIECTHAALIATEPUYHOM BUOE, C HaUaIbHOMU
OYKBOI X (3arjIaBHOM UM CTPOYHOM), HAanmpuMep: X' 1FF'. Takas 3alliCh 9KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeThIPe NBOMYHLIX TUMPH 3aMEHSIOTCS OOHOM ITeCTHAOIlaTEPUUYHOM.

O6e (GOpPMEI 3aIKCH OOMYCKAIOT IIePEeHOC CTPOK TaK Ke, KaK U 0OLIYHEIEe CTPOKOBBEIE KOHCTAHTEL. OgHAKO
3aKJII0YaTh B AOJIapkl OUTOBBEIE CTPOKM HEJTH3SI.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucnoBele KOHCTAHTHL MOT'YyT OBITH 3aJaHEbl B CJIeJyIoIeM O6HJ;€M BUMeE:

I[HQPEI

qu@psel. [ qugpsrl] [e [+-] qHQpPHI]
[gu@psl] . quppsri[e [+—]1 yHPPEI]
qu@psle [+—] qHQPE!

rae nudps — 9TO OOHA WU HECKONBKO AecsaTUYHBIX 1udp (0..9). o unu nocnie OecSTUYHON TOUKU (Ipu
€€ HalIW4uHu) OOJIXKHA OBITh MHHMMYM OfHa nudpa. Kak MuHMMYM OofHa mudpa O0JIKHA CJIeJoBaTh 3a
0003HaueHUEeM 3KCIIOHEHTHI (e), €CJIM OHO IIPUCYTCTBYET. B 4MCI0BOM KOHCTAHTE HE MOXKET OBITh ITpobe-
JIOB UJIU APYTUX CUMBOJIOB. 3aMeThTe, UTO JIF000M 3HAaK MUHYC UJIM ITIOC B HayaJjie CTPOKU He CUUTAETCSA
YaCThIO YHCJIa; 9TO OIEPATOp, IPUMEHEHHBIM K KOHCTAHTE.

Heckomnbpko IIPUMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAQHT:

42

3.5

4,

.001

5e2
1.925e-3

YucnoBasa KOHCTaHTa, He coaepzKalllad TOYKHKW U 3KCIIOHEHTHI, K3HAYAJIbHO PaCCMaTPHUBAETCA KaK KOH-
CTaHTaA TUIlA integer, €ClIU eé 3HaueHUue yMelmaeTCda B 32-OUTHBIA TUII integer; 3aTeM KaK KOHCTAHTa
THIIA bigint, ecliu e€ 3HaYeHHe yMeIlaeTcs B 64-OMTHEIHA bigint; B IPOTUBHOM CJIy4yae OHa IPUHUMA-
eT THUII numeric. KOHCTaHTbI, cogepzKalliie OJeCATHYHBIE TOYKHN I/I/I/IJII/I 3KCIIOHEHTHI, BCerga CYUTAlTCA
KOHCTaHTaMM TUIIA numeric.

V3Ha4yanpHO HA3HAYEHHBIN TUII OAaHHBIX YYCJIOBOM KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHasA TOYKa OJIsd aJil'o-
PHUTMOB OIIpenesieHus THUIIa. B 60J'IBI.LII/IHCTBe CJlIy4YaeB KOHCTaHTa 6yHeT aBTOMaATHU4YECKHU IIpHBEeOEHa K
HaH6OHee rnogxondieMy TUITY OJId JaHHOI'O KOHTEKCTa. HpI/I HeOGXOHHMOCTI/I BBI MO2KeTe ITPUHYOUTEIJIbEHO
HMHTEPIPETHUPOBATh YHCJIOBOE 3HAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIQ, IIPUBEeOsA €TI0 TUIlI K HyXK-
HOMY. HaHpI/IMep, BEI MOZKETE COejlaTh, "ITO6bI YHCJIOBOE 3HaA4YEHHE PaCCMaTPHUBaAJIOCh KaK NMEIOIIlee TUIL
real (float4), HAIIUCAaB:

REAL '1.23'" —— CTPOKOBHIE CTHIb
1.23::REAL —-— cTtunb Postgres Pro (UCTOpUUECKUH)

Ha camoMm merne 3TO TONBKO YaCTHEHIE CJIy4au CMHTAKCHCa IIPUBEOEHNsA TUIIOB, KOTOprﬁ GYJIGT paccMart-
PHUBATHCSA OaJiee.

4.1.2.7. KOHCTaHTbl ApPYyrux TUNOB
KOHCTaHTy 00blYHO20 THUIIA MOXKHO BBECTH OOHUM M3 CJIIEOYIOIINX CcIIoco0o0B:

type 'string'
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'string'::type

CAST ( 'string' AS type )

TeKCT CTPOKOBOM KOHCTAHTHI IepemaéTcs mpoleype mpeodpa3oBaHus BBOAA OJIsT TUIIa, 0003HAYEHHOT 0
30€eCh type. Pe3YJ'II>TaTOM CTAHOBUTCsA KOHCTAHTA YKA3dHHOI'O THIIA. fABHOE IIpuBEeOJeHrue TUIlda MO2KHO
OIIYCTHUTB, €CJIn Hy}KHblﬁ THUII KOHCTAHTHI OIIpenernsaeTCsa OOTHO3HAYHO (HaanMep, KOrga OHa IIPpUCBAXBa-
€TCA HEeIIOCPpeOCTBEHHO CTOHGHy Ta6J'II/II.ILI), TaK KaK B 3TOM CJIy4dae IIpUuBeOgeHNue IIPDOUCXOOUT aBTOMATH-
YeCKU.

CTpPOKOBYIO KOHCTAHTY MOIKHO 3aIllMCaTh, MCIOJB3ysd KakK OObIYHBIM cuHTakcuc SQL, Tak m dopmar c
ooJIapaMu.

Takxke MOXKHO 3amucaTh IPUBEeOeHHue TUIIOB, UCIIOIb3YsI CHHTAKCUC (QYHKITUM:

typename ( 'string' )

HO 3TO paboTaeT He OJIsT BCeX UMEH TUIIOB; MOoOpoOHee 06 3TOM HanucaHo B [Togpa3mene 4.2.9.
KoHCTPYKIHIO : :, CAST () M CUHTAKCHC BEI30Ba (PYHKITMH MOXKHO TaKXKe HCIIOJIb30BaTh IJIs IIpeodpaso-
BaHUs TUIIOB OOBIYHLIX BEIPAXKEHUI BO BpeMs BBIIIOTHEHHS, KakK omucaHo B [Tompasmerne 4.2.9. Bo usbe-
KaHWe CUHTAaKCUYEeCKOW HEONPeIeleéHHOCTH, 3allUCh Tun 'crpoka' MOXKHO MCIIOJIB30BAaTh TOIBKO [IJIs

yKas3aHMus TUIA IPOCTOM TEeKCTOBOM KOHCTAHTHL. EIllé OqHO orpaHUYeHte 3alUuCHu turn 'crpokxa': OHa He
paboTaeT Oy MaCCUBOB; OJII TAKUX KOHCTAHT CJIEIyeT UCIOJIb30BaTh : : MU CAST ().

CuHTaAKCHC CAST () cooTBeTCTByeT SQL, a 3amMCh type 'string' SBAsSeTCSA 0000IIeHMEM CTaHOapTa:
B SQL Tako#l CHMHTAKCHUC HOAAep2KUBaeT TOJIBKO HEKOTOPEIE TUIIBI AaHHBEIX, HO Postgres Pro mossomnsiet
HUCIONIb30BaTh €ro Oy Bcex. CHHTaKCHUC C : : UMeeT ucropudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€ BbI30Ba QYyHKILIMH.

1.3. OnepaTopsbl

HNms omepaTopa o6pa3yeT IOCIem0BaTENLHOCTD He 00mee ueM NAMEDATALEN-1 (1o ymomndaHuio 63) cuM-
BOJIOB U3 CJIEAYIOIIEro CIUCKa:

+-F¥/<>=~1Q@#% " &| 7
OpnHaKo [/1g UMEH OIIePaTOPOB €CTh eIlé HECKOILKO OTPaHUYEHUM:

* CoueTaHUus CUMBOJIOB —— U /* He MOT'YT IIPUCYTCTBOBaTh B UMeHU OIlepaTopa, TaK KakK OHU OyOyT
o003HaYaTh Ha4yajgo KOMMEHTapPUsI.

* MHOTOCHMBOJIBHOE UM ormepaTtopa He MO2XKET 3aKaH4YUBaThCAd 3HAKOM + UJIK —, €CJIM TOJIBKO OHO He
COOEeP2KUT TaKzKe OOUH U3 3TUX CUMBOJIOB:

~lT@#% " &

Hampumep, @- — OOIIyCTHMOE MMS OIepaTopa, a *— — HeT. brnarogaps 3TOMy OrpaHUYeHHUIo,
Postgres Pro moxkeTt pa3bupaThk KOppeKTHble SQL-3amrpockl 63 Tpo6eioB MeXKay KOMIOHEHTaMH.

t?

3amnuchiBass HecTaHOapTHBIE SQL-omepaTopsl, OOBIYHO HYXKHO OTHOEJISATh MMEHA COCEIHHX OIepaTOpPOB
npobeiaMu OJiss OOHO3HAYHOCTHU. HampuMep, ecnu BB onpenenuiay IpeduKCHBIN OlepaTop C UMEHEM G,
BBl He MOXKeTe HalucaTh X*QY, a JOJIKHBEI HalmucaTh x* @Y, 4uToOvl Postgres Pro omHO3HaUHO IIpoYuTal
9TO KakK [Ba 0oIepaTropa, a He OOUH.

1.4. CneumanbHblie 3HAKM

HeKOTopBIe He aJI(I)aBI/ITHO-L[I/I(I)pOBbIe CHUMBOJIBEI UMEIOT CIIellMaJIbHOE 3Ha4YeHurue, HO HpI/I 9TOM HeEe SABJIdA-
10TCs oneparopamMu. [logpo6Hee MX MCIIONb30BaHUE OYOET PACCMOTPEHO IIPU OIMUCAHUU COOTBETCTBYIO-
LIero 3JeMeHTa CUHTaKCHuca. 3[1eCh OHU YIIOMUHAIOTCS TONBKO IJIS CBeeHUs M 0000IeHnsT UX IIpegHa-
3HAUYEHUdA.

* 3Hax pmoinapa ($), IpeaBapsIOUIui YNCJI0, UCIIOIb3yeTCS OJiS IpPeACTaBIeHus IO3UIIMOHHOT0 1apa-
MeTpa B TeJie OIIpedeJIEeHud (I)YHKLII/II/I UJIN IIOATOTOBJIEHHOI'O OIlepaTopa. B OIPYrux KOHTEKCTaX 3HaK
moJjiapa MOXKeT OBITh YaCThI0 HOEHTU(UKATOPA UIIM CTPOKOBOM KOHCTAHTHI, 3aKJTIOYEHHOM B HOJIIa-

PHL
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* Kpyrmneie cko6ku ( () ) uMeIOT 0OBIYHOE 3HAYEHNE U IPUMEHSIOTCS [IJI TPYIIUPOBKY BEIPAXKEHUN U
MTOBHIIEHUS TPUOPUTETA ONepPalnii. B HEKOTOPHIX CiTydyasax CKOOKM — 3TO HeoOXomuMast 4aCTh CUH-
TaKcuca ornpenenéHHex SQL-komMaH[,.

e KBampaTHBble CKOOKM ([]) IIPUMEHSIIOTCS IOJIsI BEIIETIEHUS 3JIeMEeHTOB MaccuBa. [logpoOHee MaCCUBHI
paccMaTpuBaloTcs B Pa3mene 8.15.

* 3angrtrie (,) HCIIOJIB3YIOTCA B HEKOTOPHIX CMHTAKCUYECKUX KOHCTPYKIUAX OJISA Pa3OeJIEHUud 3JIEMEeH-
TOB CIIHCKa.

* Touka c 3anaToii (;) 3aBepiaeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTEe BHYTPH KOMaHIHI,
3a UCKIIIOUEHNEM CTPOKOBBLIX KOHCTAHT WU UIeHTU(HUKaTOPOB B KaBEIUKaX.

e JIBoeTouue (:) IPUMEHSIETCS OJIs BLIOOPKU «Cpe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPBIX
ouanektax SQL (Hampumep, B Embedded SQL) nBoeToure MoxkeT OBITE TPe¢dUKCOM B UMEHH IIepe-
MEHHOMH.

* 3BE3moYKa (*) MCIONIB3YETCSI B HEKOTOPHIX KOHTEKCTAX KaK 0003HaYeHNUe BCEX MOJIeM CTPOKY WUIIU
cocTaBHOTO 3Ha4YeHUs. OHA TaKXKe UMEET CIlelabHoe 3HaYeHne, KOrga UCIIOIb3yeTC s KakK apry-
MEHT HEKOTOPHIX arperaTHLX QyHKINH, a UMEHHO QYHKIINH, KOTOPHIM He HYXKHBI SBHEIE TTapaMeT-
PHL

* Touka (.) UCIONTB3YETCS B YHUCIOBLHIX KOHCTAHTAX, @ TaKXKe [JIs OTAEeNeHUST UMEH CXeMbI, TaOIUuIThl 1
cToJI0Ia.

4.1.5. KomMeHTapum

4

KOMMeHTapI/IfI — 9TO IMOCIegoBaTeJIbHOCThE CUMBOJIOB, KOTOPAsd HAYMHAETCA C OBYX MHMHYCOB M ITPOOOJI-
2KaeTCd OO0 KOHIIa CTPOKHU, HAaIIpUMeEDP:

—— 3TO CTaHIAPTHBEH KOMMEeHTapH# SQL

Kpowme aToro, 6;104HbBle KOMMEHTapPHUH MOXKHO 3alUCHBATh B cTune C:

/* MHOTIOCTPOUYHBIA KOMMEHTAapUH

* C BIOXEHHOCTLIO: /* BIOXEHHHEH OIOK KOMMeHTapud */

*/
roe KOMMEHTapuil HauMHAaeTCs C /* U IPOHOJIZKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */. BiIo4yHbIe
KOMMEHTapUM MOXKHO BKJIaAbIBaTh APYT B APyTra, KakK pa3penieHo 1o ctaamapty SQL (Ho He pa3pelleHo B
C), Tak 4TO BBl MOXXKETE KOMMEHTHUPOBATE O0JIbIKe 6JIOKK KOa, KOTOPHIE IIPK 3TOM YK€ MOT'YT COfiepPXaTh
0JI0KM KOMMEHTapPHEB.

KoMMeHTapu#l ymanseTcss U3 BXOJHOI'O IIOTOKAa B HavYalle CHHTAaKCUYeCKOT0 aHalu3a U (aKTUIEeCKHU 3a-
MeHsieTcs mpobesioM.

1.6. NMNpuoputeTsbl ONepaTopos

B Tab6mnurie 4.2 moka3aHBI IPUOPUTETH M OUEPEMHOCTD OIEPATOPOB, AercTBywIIne B Postgres Pro. Bomb-
IIMHCTBO OIEPaTOPOB MMEIOT OJWHAKOBBLIM IMPHUOPUTET U BHIYUCHSIOTCS CJIeBa HampaBo. [IpuoputeTr u
04YEepPENHOCTDH OIIEPaTOPOB KECTKO (UKCUPOBAHEI B CHHTAaKCUUYEeCKOM aHanu3aTope. Eciu BB XOTUTE, YTO-
OBl BEIpakKeHME C HECKOJIBKUMU OllepaTopaMy pa30upaliock He B TOM IIOPSIAKE, KOTOPHINA TUKTYIOT 9TH
TIPHUOPUTETHI, OOABbTE CKOOKH.

Ta6muuoa 4.2. [IpuopureT oneparopoB (OT 00IBIIEr0 K MEHbIIIEMY)

Oneparop/371€MeHT OuepéaHoCcThL Onucanue
CIIeBa-HaMIpaBo pa3menuTent UMEH TaOIUIIEl U CTOJOIIa
CJIeBa-HAMpPaBo puBeAeHue TUTIOB B cTuine Postgres
Pro
[] clIeBa-HaIIPaBo BHIOOD 3JIEMEHTa MacCHUBa
+ - CcIIpaBa-HaJIeBO VHaPHLIN IIJII0C, YHAPHLIH MHUHYC
COLLATE clIeBa-HaIIPaBo BBIOOD HpaBUjla COPTUPOBKHU
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Oneparop/371€eMeHT O4yepeéaHoCTh OnucaHue

AT clieBa-HaIlpaBo AT TIME ZONE

~ cJIeBa-HaIIPaBo BO3Be[IeHHNE B CTEIIeHb

* /% cleBa-HaIMpaBo YMHOX€eHUe, IelleHue, OCTaTOK OT Imele-
HUS

+ - clIeBa-HaIIPaBo CIOXKeHUe, BEUYUTaHue

(00031 mpyro# omepaTop) cleBa-HaIpaBo BCe IpPyTHUe BCTPOEHHBIE U II0JIb30Ba-
TeIbCKUE OIIePaTOPHI

BETWEEN IN LIKE ILIKE SIMILAR TIpoBepKa Auaral3oHa, IIPOBepKa 4JIeH-
CTBa, CpaBHEHHE CTPOK

<> =<=>= <> oIepaTophl CPaBHEHUS

IS ISNULL NOTNULL IS TRUE, IS FALSE, IS NULL, IS
DISTINCT FROMH T. H.

NOT CcIIpaBa-HaJIEBO JIOTUYECKOe OTPUIIaHUe

AND cleBa-HaINpaBo JIoTUYeCcKasi KOHbIOHKITUS

OR clieBa-HaIlpaBo JIOTUYEeCcKasi JU3bIOHKIIUS

3aMeThTe, YTO IIpaBUjia IPHOPUTETA OIIEPATOPOB TaKXKe IMIPUMEHSIOTCS K ollepaTopaM, ONpeneléHHbIM
TIOJTh30BATEJIEM C TEMHU K€ UMEHaMH, YTO U BHIIIEIIepeYrCIeHHbEe BCTPOEHHBIE onepaTopsl. Hampumep,
€CJIY BB OIPEIEeNINTe OIepaTop «+» I HEKOTOPOTO HeCTAaHOAaPTHOTO THUIA JaHHHX, OH OyoeT UMEeThb TOT
Ke IIPUOPHUTET, YTO ¥ BCTPOEHHBIN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH y BacC IejaeT.

Korpa B KOHCTPYKIIMK OPERATOR HCIOJIb3yeTCS UMs OIlepaTopa CO CXeMOoii, HallpuMep Tak:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOoTda OPERATOR MMeEET IIPUOPHUTET II0 YMOJIYaHUIO, COOTBETCTBYIOMIUM B Tabnuie 4.2 CTpoKe «Jitoboit
IpPyTro¥ olepaTop». OTO He 3aBUCUT OT TOTO, KaKMe MMEHHO OIepaTOpPHl HaXOOATCS B KOHCTPYKLIMU
OPERATOR () .

IIpuMmeyaHnue

B PostgreSQL po Bepcuu 9.5 gencTBOBaaIyM HEMHOTO APYTrHUe IIpaBUjla IPUOPUTETa OIepaTopoB. B
YaCTHOCTH, OIIEPATOPHI <=, >= U <> 00pabaThIBaIIMCh 110 0OIIEeMYy IIPaBUJIY; IIPOBEPKH IS MMEJIH
0oJiee BEICOKHI IPUOPUTET; a NOT BETWEEN M CBSI3aHHBIE KOHCTPYKIIMK paboTaiu HeCOrIaCOBaHHO
— B HEKOTOPHIX CIyYasx IPUOPUTETHee OKa3hIBaJICs OIepaTop NOT, a He BETWEEN. DTH IIpaBuila
OBLTH U3MEHEeHHI OJIS JTyYIIero COOTBeTCTBUSA cTaHOapTy SQL u OJist yMEeHbIIeHUs Iy TaHUIIbl 13-3a
HeCcOorJIaCOBaHHOM 00pPaboTKU JTOTMYECKH PaBHO3HAUHBIX KOHCTPYKIHUHU. B GOBIINHCTBE CIydYaeB
9TH U3MEHEeHUs HUKAK He IPOSIBATCS, THO0 MOT'YT IPHUBECTH K OIIIMOKAM THUIIa «HEeT TAaKOTro omepa-
TOpa», KOTOPhIE MOXKHO pPa3pemnTb, o0aBuB CKOOKKH. OTHAKO BO3MOXKHEI 0COOBIE CITydyau, KOraga
3ampoc OymeT pa3o6paH 6e3 omrubKYy, HO ero IIoBeIeHue MOKEeT U3MEHHUThCS.

4.2. Bbipa>keHus 3Ha4YeHuA

BrlpazkeHusi 3HaYeHHUST IIPUMEHSIOTCS B CaMBIX Pa3HBIX KOHTEKCTaX, HallpuMep B CIHCKEe Pe3yIbTaTOB
KOMaHAH SELECT, B 3HAQUYEHUAX CTONOIIOB B INSERT U/IX UPDATE HM/IX B YCJIOBUSX IOMCKA BO MHOTHX KO-
MaHpaX. Pe3ymbTaT TakKOro BRIPAXKEHMS WHOTHOA HA3bIBAIOT CKA/SAPOM, YTOOH OTIUYUTH €TI0 OT PEe3yiib-
TaTa TabIUYHOTO BEIPaXKeHUs (KOTOPHIN ITPeAaCcTaBiIsieT co0oi Tabmuiry). A caMu BeIpaKeHUsT 3HAYEHUST
YacTO HA3BIBAIOT CKA/ASPHbIMU (MM HIPOCTO 8bipadceHusamu). CHUHTAKCUC TaKUX BBIPAXKEHUM ITO3BOJISI-
€T BHIYUCJISITh 3HAYEHUS U3 TPUMUTHUBHBLIX YaCTeH, UCIOJIB3YS apuMeTHIEeCKUe, TOTUYEeCKUe U Opyrue
oreparuu.

Bblpa}KeHI/IﬂMI/I 3HA4YEeHUs ABJIAIOTCA:
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* KoHCTaHTa UM HEIIOCPEOCTBEHHOE 3HAYEHUEe

* Cchlnika Ha cTomnbeln

e CchlJIKa Ha MO3UIIMOHHBIN ITapaMeTp B Tejle onpefesyieHus GyHKIIUK UJIU IIOATOTOBJIEHHOTO OIIepPaTo-
pa

* BrIpaxXeHUe C UHOEKCOM

¢ BripaxkeHue BLIOOpA IO

e [IpumeHeHHe omepaTopa

* BrizoB QyHKINU

e ArperaTHO€ BhIpaxKeHUE

¢ Bri30B OKOHHOM (YHKITUU

e IlpuBepeHue TUTIOB

e TlpuMeHeHUe ITPaBUI COPTUPOBKU

e CKansapHBIUM DOA3aIpPocC

¢ KOHCTPYKTOp MaccCuBa

¢ KOHCTPYKTOP TabIUYHOM CTPOKH

¢ KpomMme TOro, BEIpaXKeHUEM 3HAYEHUS SIBJISIOTCS CKOOKM (IIpegHa3HaYeHHbIe O TPYIOUPOBKY I10[-

B]:Ipa}KeHI/Iﬂ U ImepeoIpeneienus IIpuopuTeTa )

B momonHeHMe K 3TOMY CIIUCKY €CTh €II€ HECKOJTbKO KOHCTPYKITHM, KOTOPHIE MOXKHO KJIaCCU(PUITUPOBATh
KaK BBIPAXKEHUS, XOTSI OHU HE COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM ITpaBuiaaM. OHU OOBIYHO UMEIOT
BUO QYHKIIUM WK OTepaTopa ¥ OYOyT pacCMOTPEHBl B COOTBETCTByIOIEM pa3mene [nmaswer 9. Ilpumep
TaKOM KOHCTPYKIUM — IIPEeNIoKeHrne IS NULL.

M=l yke obcymunu KOHCTAHTH B [Togpa3gerne 4.1.2. B creayomux pa3genax PpaCCMaTPUBAIOTCS OCTallb-
HBIE BapHUaHTHL.

4.2.1. CcbiIKM Ha cTONOLbI
CcruiKy Ha cTosbell MOXKHO 3amucaTth B popme:
OTHOIMEHHE . HUMS__CTONbIa
3mech oraomenme — UM TAOIUILI (BO3MOXKHO, ITIOJTHOE, C UMEHEM CXEMBI) UJIU €€ TICEBOOHUM, OIpele-

JIEHHBIA B MIPEOIOXKEHUN FROM. DTO MMS U Pa3OesionIyi0 TOYKY MOXKHO OMYyCTHUTh, €CTU UMS CTOJIOIa
VHUKAJIPHO Cpedy BCexX TabJuIl, 3afefiCTBOBAaHHBIX B TeKyIeM 3ampoce. (CM. Takxke I'maBy 7.)

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

CchHINIKa Ha HO3UIMOHHBIN ITapaMeTp IPUMeHsIeTCs O oOpallleHus K 3HaUYeHUIo, mepemaHHomMy B SQL-
ormepaTop H3BHe. [TapaMeTphl HCIIONL3YIOTCS B omnpenesieHusax SQL-QyHKIIME M IIOATOTOBIIEHHEIX OIle-
paTopoB. HekoTopkle KIHMeHTCKHUe OMOIMOTEeKH TaKxKe IMOANepKUBAIOT Iepenavy 3HaUYeHUH OaHHEIX OT-
OenbHO OT camMoi SQL-KOMAaHIBl, ¥ B 3TOM CJIy4uae IIapaMeTpPhl IIO3BOJISIOT CChIATHCSA Ha TaKHe 3Haue-
Hus. CChITKA Ha MapaMeTp 3aMuCHIBAETCS B Cledylolei ¢hopme:

Suyrcio

Hampumep, paccMoTpum cienyollee onpeneyienne QyHKINN dept:

CREATE FUNCTION dept (text) RETURNS dept
AS $$ SELECT * FROM dept WHERE name = $1 $$
LANGUAGE SQL;

3mechb $1 Bcerpma OYOET CCHIJIATHCS Ha 3HAYEHUE IIEPBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKkcbl 3/71eMeHTOB
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4

Ecnu B BBEIPA2K€HUHN BBI UMeeTe OeJI0 C MaCCUBOM, TO MO2KHO HU3BJI€Yb OHpeHeHéHHbII;I €ero J3JIEMEHT, Ha-
IINCAaB:

BbIpaXeHHEe [ HHIEeKC]

HMJIN HEeCKOJIBKO COCeITHUX 3JIEMEeHTOB («cpe3 MaCCI/IBa»):

BbIpaAXEHHE | HUXHHH HHIEKC:BEPXHHH HHIOEKC]

(3mech kBampaTHBIE CKOOKM [ ] HOJIZKHBI IIPHUCYTCTBOBATh OYKBallbHO.) KaXKOblil mmnexc caM 1o cebe

ABJISAETCSA BBIPA2KEHHNEM, PE3YJIbTAaT KOTOPOI'0 OKPYTIJIAETCA K 6J'IH)K8.IZI.H€MY oeJjoMy.

B OGU.IGM CJIy4ae€ BripaxeHre MACCHUBA OOJI2ZKHO 3aKJIIOYAaThECA B KPYTJIBIE CKOOKH, HO UX MOXKHO OIIYCTHUTH,
KOrga BhEIPpaXKeHHne C UHOEKCOM — 3TO IIPOCTO CCEBIJIKA Ha CTOJ'I6eI.[ UJIY TTO3ULIMOHHBIN ImapaMeTp. KpOMe
TOT'0, MOXKHO COEIUHUTL HECKOJIBKO MHIEKCOB, €CJIM UCXOOHBIM MaCCUB MHOFOMGpHBIfI. HaanMep:

Mod_Tabnuiia.crtonbell_MaccuB [4]
Mod_Tabnuiia.crtonbel_Maccun_2d[17] [34]
$1[10:42]

(bynxumnga_maccus (a, b)) [42]

B mocnepHel cTpokKe Kpyriable CKOOKYU HeoOxomuMul. [TogpoOHee MacCUBH paccMaTpuUBalOTCs B Pa3me-
je 8.15.

2.4. BbiOop nonna

Ecnu pesynbTaT BHIpaXKeHUSI — 3HAa4YeHWE COCTAaBHOTO THUIla (CTPOKa TalJIWIE), TOTAAa OIpedeseéHHOoe
TIoJie 3TOM CTPOKM MOIKHO M3BJIEYb, HATIMCAB:

BEIPAXCHHE . HM4__I1OJIA

B o0111eM ciiy4ae sopaxemme TAKOTO THUIIA JOJIKHO 3aKJII0YaTbCs B KPYTJjible CKOOKM, HO UX MOZKHO OITy-
CTUTh, KOTTIa 9TO CCHIJIKA Ha TabJIUIy MU ITO3UITMOHHLIN ITapaMeTp. Hanpumep:

Mod_Tabnuija.cronbell
$1.cTonben
(dyHKUME_KopTex(a,b)) .cTron3

(TakuM 06pa3oM, IOJIHASI CCHIJIKA Ha CTOJI0EIl — 3TO IIPOCTO YAaCTHHIM Ciiy4daill BeIGopa 1mosis.) BaxkHBIN
0COORBIN CciTyuay 3mech — M3BJIEYEHME T0JIS U3 CTOJIOIla COCTAaBHOTO THUIIA:

(cocTaBHOU_cTOnbel]) .r1one
(Mog_Tabnuua.CcoCTaBHOHU_cTonbel) .none

3mechk CKOOKM HYXKHBI, YTOOHI IT0OKa3aTh, YTO cocTaBHON_cTonbern — 3TO UMS CTONOIA, a He TAOIUIILL, U
YTO Mosd_Tabnuua — UMS Ta6HI/IHbI, a He CXEeMHI.

Brl MoxkeTe 3aIlIPOCUTH BCE II0JIsI COCTAaBHOI'O 3HAYEHUsI, HAIIMCaB . *:

(cocraBHOM_cTonbern) . *

9Ta 3anuch JelcTByeT II0-pa3HOMY B 3aBHCHMOCTH OT KOHTEKCTa; HoapobHee 06 3ToM roBoputcs B ITon-
pa3gerne 8.16.5.

4.2.5. IpuMmeHeHMe onepaTtopa

CyU_IeCTByIOT OBa BO3MOZXKHEBEIX CMHTAKCHCa ITPUMEHEHUA OIIePaTOPOB:

BrlpaxeHue oneparop sopaxenue (OMHAPHBIN WH(DUKCHEINA OIIepaTop)

oneparop sopaxerue (YyHapHBIM IPeUKCHBIN OIIepaTop)

roe omeparop COOTBETCTBYET CMHTAKCHUYE€CKHM IIPDABUJIaM, OIIMCAHHBIM B HOﬂpa3HeHe 413, nubo aTo
OJIHO M3 KJIIOYEeBHIX CJIOB AND, OR M NOT, Tu60 IIOJIHOe UMs oIepaTopa B hopMe:
OPERATOR (cxeMma . uMd_oneparopa)

Cy1iecTBOBaHHE KOHKPETHBIX OIIEPAaTOPOB U X TUM (YHAPHBIN UIM OMHAPHEIN) 3aBUCUT OT TOTO, KakK M Ka-
Kue OoIllepaTopHl OIpedesieHbl CUCTEMOM U IIOJIb30BaTeneM. BcTpoeHHBIe omlepaTOpPs onucaHlbl B ['1aBe 9.
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4.2.6. Bbi30oBbl hYHKLUN

BEI30B (DYHKITUH 3aIllMCLIBAETCS ITPOCTO KaK MMs QYHKIIUH (BO3MOXKHO, HOIIOJIHEHHOEe UMEHEeM CXEMHbI) U
CIICOK apTyYMEeHTOB B CKOOKax:

umd_¢QyHkyguu ([ BblpaxeHHe [, BblpaxeHHe ... 1])
HaanMep, TaK BBEIYUCIIAETCA KBaJIpaTHI:IfI KOPEHb U3 2:
sqgrt (2)

CrnucoK BCTPOEHHHIX GyHKIUY IIpuBenéeH B ['1aBe 9. [Tonb30oBaTesNb TaKKe MOXKET ONIPefesiuTh U Apyrue
dbyrKIIUN.

BrimostHsist 3anpockl B 6a3e OaHHBIX, TOE OOHU MOJb30BATENIM MOTYT HE JHOBEPSITh APYTUM, B 3aIIUCH BHI-
30BOB (pyHKIMU cOOIIOAaNiTE MEPH TPEAOCTOPOKHOCTH, OonucauHbe B Pazmerne 10.3.

AprymeHTaM MOT'yT OBITH IPUCBOEHE HeoOs3aTenbHEle UMeHa. [TogpobHee 06 aToMm cM. Pazmen 4.3.

IIpumeuyanue

OyHKIMIO, TPUHUMAIOIIYI0 OOUH apryMEHT COCTAaBHOTO THUIIA, MOXKHO TaKXe BhI3LIBATh, UCIIONb3YS
CHUHTAKCHUC BEIOOpA ITOJIsT, ¥ Ha000POT, BEIOOP ITOMIST MOXKHO 3amucaTh B GYHKIIMOHAJIFHOM CcTUiIe. To
€CTh 3alUCH col (table) U table.col paBHOCUJIBHLI M B3aUMO3aMeHsIeMEI. DTO II0BeJeHHe He Oro-
BOpeHO cTaHpgapTtoM SQL, HO peanu3oBaHo B Postgres Pro, Tak Kak 3TO MO3BOJIAET UCIIOJIb30BaTh
byHKIMY O71sT SMYISIIUN «BEYUCIISIEMEIX ITonel». [logpo6Hee 3T0 onucaHo B [Tomgpasmene 8.16.5.

4.2.7. ArperaTHblie Bbipa>XeHus

Ae2pezamHoe 8bipadsiceHue TIPeaCcTaBasieT co00l IpUMeHeHNe arperaTHON QyHKIMN K CTPOKaM, BEIOpaH-
HBIM 3aIlpOCOM. ArperaTHas QPyHKIIMS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHUNW K OQHOMY BBIXOJHOMY, Ha-
IpuMep, CyMMa HJIH CpefHee. ArperaTHoe BhIpakeHue MOXKET 3allHUCHBAThCS CIeOyIomuM 00pa3oM:

arperarHad_¢QyHkyug (BelpaxeHue [ , ... ] | npemnoxenume_order_by ] ) [ FILTER

( WHERE ycnoBue_¢unbTpa ) |

arperarHad_¢yukyug (ALL BepaxeHuwe [ , ... | [ #mpennoxenume_order_by ] ) [ FILTER

( WHERE ycnoBue_¢unbTpa ) |

arperarHad_¢yuakygug (DISTINCT Bripaxenuwe [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycnoBue_o¢unbrpa ) |

arperarHad_¢yHxngug ( * ) [ FILTER ( WHERE ycnoBue_ o¢unbrpa ) |

arperarHad_¢yukyug ( [ BepaxeHwme [ , ... ] ] ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycrnoBue_¢uaprtpa ) |

30ech arperaruas_¢yuxyus — UMSI paHee ONpeneéHHON arperaTHON PyHKITMY (BO3MOXKHO, AOMOTHEH-
HO€e MMEHEM CXGMI:I), BRIPDAXEHHE — noboe BBEIPpA2K€HHUE 3HA4YEeHHUsA, He CogepzxKalllee B cebe arperaTHoro
BEIPpazKE€HUA UIJIN BEI30Ba OKOHHOHU (bYHKIJ;I/II/I. Heo0Os3aTennHbIe IIPEeOJIOXKEeHUs npennoxeHue_order_by A
ycnoBHe_@QuIIb Tpa OIIUCHIBAIOTCS HUXKE.

B nmepBoit popMe arperaTHOroO BEIpaXKeHUs arperaTtHast QyHKINS BbI3BIBAETCS OJISI KaXKO0M CTPOoKU. BTo-
pas ¢dopma sKBUBaJIEHTHA IIE€PBOM, TaK KakK yKa3daHue ALL IIOApa3yMeBaeTcCs 110 YMOI4aHuio. B TpeTheit
(opme arperaTHasi GyHKIUS BEI3BIBAETCS IJIS BCEX PA3JIMYHBIX 3HAYEHUH BhIpazkeHus (um Habopa pas-
TTUYHBIX 3HAaUEeHUH, [JI1 HECKOJILKUX BhIPAXKEHUM), BEIIeJIEHHBIX BO BXOOHBIX TaHHLIX. B 4eTBEpPTOM dop-
Me arperaTHas QyHKIIUS BBI3BIBAETCS OJIS KaXKA0M CTPOKM, TaK KaK HUKAaKOT0 KOHKPETHOI 0 3HaYeHUs He
yKa3aHo (00BIYHO 3TO UMEET CMBICII TOIBKO IJig GYHKUMU count (*) ). B mocnegue popMe UCTIOIB3YIOTCS
copmupyroujue arperaTHele ¢GyHKIIUY, KOTOPLIe OYOYT OMMCAHbI HUXKE.

BonbIIMHCTBO arperaTHeIX GYHKIIUN UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKHU, IOJisd KOTOPHIX BEIpa-
KEHHUS BLIOAIOT OOHO MM HEeCKOoJbKO 3HaueHud NULL, oTOpackBaloTCsI. ITO MOXKHO CUHTAThL UCTHHHEIM
IJISI BCEX BCTPOEHHEBIX OIIEPaTOPOB, €CIIH SIBHO HE TOBOPHUTCS 00 06paTHOM.
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Hampumep, count (*) momcuuTaeT o0Inee KOJIUYECTBO CTPOK, a count (f1) TOJIBKO KOJIMYECTBO CTPOK, B
koTopheix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) HIOACYUTAET UUCIIO
pa3nuuHbIX U oTIMYHLIX OT NULL 3HaveHuit ctonbua f£1.

OOEBIYHO CTPOKHK OAHHEBEIX IMT€epeIarTCqa aneTaTHOfI (by'HKI_II/II/I B HeOHpeHeT[éHHOM IIOpAOKe 1 BO MHOTHUX
ClIy4asX 3TO He UMe€eT 3Ha4YeHUusd, HallpuMep (bYHKLII/IH min BbIJIaéT OOVH M TOT 2kK€ PEe3YyJIbTaT HE3aBUCHU-
MO OT IIOpAOKa ITOCTYIIAIOIIIUX NaHHBIX. OHH&KO HEKOTODPEBIE arperaTHeIe (I)YHKI_II/II/I (TaKI/Ie KakK array_agg
u string_agg) BEIOAIOT PE3YJIbTAThI, 3aBUCAIINE OT IIOPAOKA HaHHBIX. HJ’[H TaKHX arperaTHbiX (I)YHKLII/II:I
MOZKHO J106aBI/ITI> npeninoxenue_order by W 3adaTh Hy}KHI:IfI TIIOPAOOK. 9TO npeninoxenue_order by IMe-
€T TOT K€ CHHTAKCUC, 4TO U IIPEeOJIOKEeHUe ORDER BY Ha YPOBHE 3allpoca, Kak onucasHo B Pa3gene 7.5, 3a
HCKIIIOYEeHHEM TOI'O, YTO €I0 BhIPazKeHHWs OOJIZKHEI 6bITb IIPOCTO BBIPaXKE€HUAMHU, a HE UME€HaMU Pe3yJIib-
TUPYIOIIUX CTOJIOOB MK YuciiaMu. Hampumep:

SELECT array_agg(a ORDER BY b DESC) FROM table;

3aMeThTe, YTO IIPHU MCIIOIb30BaHUM arperaTHHX QYHKITUM C HECKOIBKUMHU apTyMeHTaMu, IIpeqIoXKeHne
ORDER BY MAET IIOCJIE BCEX apTyMeHTOB. Hampumep, Hago nucaTh Tak:

SELECT string_agg(a, ',' ORDER BY a) FROM table;
a He TakK:
SELECT string_agg(a ORDER BY a, ',') FROM table; ——- HeOpaBHIbLHO

IMocnepuuii BapuaHT CHHTAKCUYECKHY OOITYCTHUM, HO OH ITPECTAaBIIsIET COO0M BHI30B arperaTHou (yHKITNHN
OOHOI'0 apryMeHTa C IByMd KJIII0YaMH ORDER BY (HpI/I 3TOM BTOpOfI He MMeeT CMEBICJIA, TaK KaK 3TO KOH-
CTaHTa).

Ecnu npeninoxeHue _order by OOIIOJIIHEHO YKa3aHHeM DISTINCT, TOrga BCe BEIpaXKeHHudA ORDER BY OOJIXK-
HBI COOTBETCTBOBATh OOBIYHBIM AprymeHTaM arperaTHofI (by'HKL[I/II/I; TO €CTh BEI HE MOXKeTe COPTUPOBATH
CTPOKH I10 BEIPpaXKE€HHI0, He BKJ‘IIOHéHHOMy B CIIMCOK DISTINCT.

IIpumMeuyaHnue

B0O3MOKHOCTEL yKa3bBaTh U DISTINCT, ¥ ORDER BY B arperaTHoi GyHKIUH — 3TO paclIupeHue
Postgres Pro.

IMpu moGaBeHWU ORDER BY B OOBIYHEIM CITMCOK apTyYMEHTOB arperaTHoOW (YHKIIUH, OITMCAHHOM [0 3TO-
TO, BEITIOJIHSIETCSI COPTUPOBKA BXOOHBIX CTPOK [IJIsT YHUBEPCAJIbHBIX M CTaTUCTUYECKUX arperaTHhIX GYHK-
LIUH, OJIsT KOTOPHIX COPTHPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHBIX QYHKIHUH, copmu-
pyrouwiue azpez2amHble d)yHKuuu, O KOTOPHBIX npennoxeHHe_order SIBISIETCSA 0b6s13ameibHbIM, OOBLIYHO
TIOTOMY, UTO BEIYHCJIEHNE 3TOU QYHKIIMYU UMEET CMBICII TOJIBKO IIPU ONIPeNeIEHHON COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMU IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIMU SBJISIOTCSA BBIUMCIIEHUS PaHTa U
OpoueHTUNd. [ cOpTUpyomel arperaTHol QYHKINU npenntoxerre_order_ by 3allUChIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IIOCIIeOHUYN IIPpUMED, TPUBEOEHHLIN BhIlle. BrIpaXkeHus B npen—
noxenuy_order_ by BHYUCISIOTCS OMHOKPATHO MJIS KaXKOOM BXOOHOM CTPOKHM KaK apTyMEHTHI OOBIYHOM
arperaTHO! QYHKIINH, COPTUPYIOTCS B COOTBETCTBUM C TPeOOBaHUEM npennoxenus_order._by U MOCTyIIa-
10T B arperaTHyio QyHKIIMYU KakK BXoOsiue apryMeHTHl. (Ecinu Xe npennoxernne_order by HaXOOUTCS He
B WITHIN GROUP, OHO He IlepeHaéTcs KaK apryMeHT(bl) arperaTHoi ¢GyHKIIUU.) BripaXkeHusI-apryMeHTHI,
IpenIIecTBYIONIe WITHIN GROUP, (€CIIM OHM €CTh), Ha3bIBAIOTCS HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BBEIpaKeHWsl, YKa3aHHbIE B npennoxenur_order by — dzpea2upyemviMu adpsymeHmamu. B oTnuyue ot
apryMeHTOB OOBIYHOM arperaTHoOM (GYHKUMNY, HETIOCPEeACTBEHHEIE apTyMEHTHI BEIYMCIISIIOTCS OJHOKPATHO
IJIg KaXKOOTo BbI30Ba (PYHKITMM, a He IS KaX[J0M CTPOKU. ITO 3HAYUT, YTO OHU MOTYT COEepzKaTh Iie-
peMeHHBIe, TOJIbKO €CIU 3TU IIepeMeHHbIe CTPYIIIUPOBAHEI B GROUP BY; 3TO CYTh TO XK€ OTpPaHUYEHUE,
4TO melicTBOBao O6bl, 6yOb 9TH HETIOCPEOCTBEHHLIE apI'YMEHTHI BHE arperaTHoro BelpaxkeHusi. Hemocpen-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIL3YIOTCSI, HalpUMepP, OJId YKa3aHUs 3HaUYeHUS IIPOLIEHTUIsI, KOTO-
poe UMEeEeT CMHEICJI, TOJIBKO €CIIU 3TO KOHKPETHOE YMCJIO [JIsl BCero pacyéTa arperatHoi ¢pyukuum. Criu-
COK HETIOCPEeOCTBEHHHIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allUIIuTe IIPOCTO (), HO HE (*).
(Ha camom pgene Postgres Pro mpumet o6e 3amucH, HO TOJIBKO IepBasi COOTBETCTBYET cTaHmapTy SQL.)
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I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GYHKIIUN:

SELECT percentile_cont (0.5) WITHIN GROUP (ORDER BY income) FROM households;
percentile_cont

oHa mony4daeT 50-¥ MPOIEHTHIb, UK MeOuaHy, 3Ha4eHus CToybla income M3 TAGIUIEI households.
B maHHOM ciydae 0.5 — 39TO HEMOCPEACTBEHHHBIH apryMeHT; eclii OBl Ap0o0h MPOIEHTHUIS MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJio OB CMEICIIA.

Ecnu mo6aBiieHO mpeaioXkeHue FILTER, arperaTHON (pyHKITMY ITOIai0TCS TONBKO T€ BXOIOHBLIE CTPOKH, IS
KOTOPHIX ycrosue_¢unsTpa BEIYUCISETCS KaK UCTUHHOE; IPYTrue CTPOKU oTOpackBaloTcsa. Hampumep:

SELECT

count (*) AS unfiltered,

count (*) FILTER (WHERE i < 5) AS filtered
FROM generate_series(1,10) AS s(i);
unfiltered | filtered

(1 row)

INpenomnpenenénHble arperaTHble GyHKIMYM ontrcaHbl B Pa3gerne 9.21. [Tonb30BaTesNb TaKKe MOXKET OIIpe-
IEeNIUTh OPyTue arperaTHbele QyHKIINHU.

ArperaTHoe BrRIpaXkeHUe MOXKeT (GUIypHPOBaTh TOJIBKO B CHHCKE PE3yJIbTaTOB WM B IIPEAJIOKEHUH
HAVING KOMaHAbLl SELECT. Bo Bcex OCTanbHEIX NIPEAJIOKEHUAX, HallpuMep WHERE, OHU 3allpelleHbl, Tak
KakK 3T IPENIOKEeHUs JIOTUYECKU BBIYMNCISIIOTCS OO0 TOr0, Kak GOPMUDYIOTCS pPe3yJIbTaThl arperaTHeIX
dbyrKIIMN.

Korpa arperatHoe BeIpaXkeHUe UCIIONIb3yeTCA B rmoas3amnpoce (cM. [Togpa3men 4.2.11 u Pasgen 9.23), oHO
OOBIYHO BHIUUCJIETCS [JII BCEX CTPOK Imoazanpoca. Ho ecnu B apryMeHTax (UNU B ycnosun_filter) ar-
peraTHoOM PYHKIIUYM eCTh TOJILKO ITIepeMEHHEBIe BHEIITHETO YPOBHS, arperaTHas GyHKIIUSI OTHOCUTCS K O/I1-
KaWIIeMy BHEIIHEMY YPOBHIO U BRIUMCIISETCS OJI BCEX CTPOK COOTBETCTBYIOIIEr0 3ampoca. Takoe arpe-
raTHOE BEIpaXKeHUE B LIeJIOM SBISIETCS BHEIUIHEM CCBHIJIKOU AJIS CBOEro Ioa3anpoca U Ha KaKAOM BEIYUC-
JIEHUU CYUUTAETCA KOHCTAHTOU. [Ipy 3TOM HONMyCTHMOE IMOJI0XKEHUE arperaTHOM (GyHKIUU OrpaHUYMUBa-
€TCs CIIMCKOM pe3yIbTaTOB U NPEIJI0KeHNeM HAVING Ha TOM YPOBHE 3alIpOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bui308 0k0oHHOU (pyHKUUU TIpEeACcTaBaseT co00M MpuMeHeHre QyHKITNY, TOA00HOM arperaTHOM, K HEKOTO-
poMy HabGoOpy CTPOK, BEIOPAaHHOMY 3aIllpoCcoM. B oTIn4Yne OT BEHI30BOB HE OKOHHBIX arperaTHBIX QYHKIINH,
IPU 3TOM He IPOUCXOAUT I'PYINIIUPOBKA BEIOPAHHBIX CTPOK B OOHY — KaXfas CTPOKa OCTAETCS OTHEeNb-
HOU B pe3yJbTaTe 3anpoca. OgHakKo OKOHHasA (PyHKIMS UMeeT OOCTYI KO BCEM CTPOKAaM, BOLIEOIINM B
TPYIIITy TEeKYyIlel CTPOKM COTJIaCHO YKa3aHHWIO I'PYIIIHUPOBKHU (CIIUCKY PARTITION BY) B BHI30BE OKOHHOM
dyHK1MYM. BEI30B OKOHHOM (QYHKIIMYU MOXKET UMETD ClieAyIoline (hOpMbI:

umMda_¢QyHkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ ¢QuIbTpa ) |
OVER wuM4g OKHa

umMda_¢QyHkyuHu ([ BelpaxeHHe [, BblpaxeHHe ... ]]) [ FILTER ( WHERE npennoxeHue_ ¢QuIbTpa ) |
OVER ( onpenpesieHHe_OKHAa )

umda_¢yaxkguu ( * ) [ FILTER ( WHERE npennoxenwe_ ¢uibrpa ) | OVER mmMg _okHa

umda_¢yuaxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uibTpa ) |1 OVER ( omnpemeneHHe OKHa )

3mech onpenenenue_oxHa 3alIMCHIBAETCSI B BUE

[ mmMg_cymecTByomero_okHa |

[ PARTITION BY Brpaxexnue [, ...] ]

[ ORDER BY Bripaxenue [ ASC | DESC | USING omeparop ] [ NULLS { FIRST | LAST } ]
, --.11
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[ ompemenenue_paMkKH ]
Heob6s13aTensHoOE onpeneneHue_paMkx MOXKET UMEThb BHU]:

{ RANGE | ROWS | GROUPS } Hauamo_paMKH [ HCKIOUYEHHE_PaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN wmauvamo_pamku AND KoHeI] paMkKH [ HCKIOUEHHE PaMKH ]

3mech ravamno_pamxu M KOoHel_paMxy 3aHAI0OTCS OOHUM U3 CIEeOYIOIIUX CIIOCOOO0B:

UNBOUNDED PRECEDING
crvemenue PRECEDING
CURRENT ROW

crvemenue FOLLOWING
UNBOUNDED FOLLOWING

W HCKIINYEHHE paMkKH MOXKET OBLITH CIIeAYyIOLINM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech Belpaxenue — I3TO moboe BEIPpAKE€HUE 3HAYEHUA, HEe COoOepxKalllee BEI30BOB OKOHHEBIX (I)YHKI_II/II;I

MMa_oxHa — CChUIKA Ha MMEHOBaHHOE OKHO, OlpefesIEHHOe NPeIIoKeHueM WINDOW B JaHHOM 3alpoce.
Takxke BO3MOIXKHO HalucaTh B CKOOKax IIOJIHOEe onpeneneHHe_okHa, UCIIONB3ys TOT K€ CUHTAKCHC OIIpe-
IeJleHus UMEHOBAaHHOTO OKHA B MPeJIoKeHnN WINDOW; ImoapoOHee 3To omucaHo B cupaBke mo SELECT.
CTOUT OTMETUTH, YTO 3AIIUCh OVER umda_oxHa He IIOJHOCTBHIO PaBHO3HAa4YHa OVER (umd_oxHa ...); HO-
ClegHMH BapUaHT Nogpa3yMeBaeT KONMMPOBaHUe U U3MEeHEeHUe OINpefesieHrsI OKHa U He OyIOeT OOmyCTHU-
MEIM, €CJIY OIIpefesIeHre 9TOTO OKHA BKJII0YaeT OnpeneieHue paMKU.

Ykazauue PARTITION BY T'PyNIHUPYET CTPOKHM 3ampoca B pa3desbl, KOTOPHE 3aTeM 00pabaThIBAIOTCS
OKOHHOI (QyHKIMelH He3aBUCHUMO OPYT OT Apyra. PARTITION BY paGoTaeT mogo0HO IIPemIoKeHnI0 GROUP
BY Ha YpPOBHE 3aIlpoca, 3a HMCKJI0YEeHHEeM TOTO, YTO ero apr'yMeHTHI BCerjla IMPOCTO BHIPAXKEHUS, a He
MMeHa BEIXOHBIX CTOMOIIOB MIH YKciia. be3 PARTITION BY BCE CTPOKH, BEIJaBaeMbIE 3alTPOCOM, paccMar-
PUBAIOTCSA KaK OOWH pa3fen. YKa3aHue ORDER BY OIpeHeNsieT MOPSIIOK, B KOTOPOM OKOHHAas (QyHKIHAS
o6pabaTriBaeT CTpoKu pasmena. OHO Tak ke MOOOOHO ITPEedJIOKEHUI0 ORDER BY Ha YPOBHE 3ampoca u
TaK ke He IPUHUMAaeT MMeHa BBEIXOIHBIX CTOJIOIIOB MM YHCjia. be3 ORDER BY CTPOKU 0OpabaThIBAIOTCS
B HEOTIPEIeIEHHOM TIOPSIKE.

onpenenenue_pamxu 3aaéT HAOOP CTPOK, 00pa3yIoIIUX PAMKY OKHA, KOTOpas IpeacTaBisgeT co00 mof-
MHOKECTBO CTPOK TEKYIIEero pa3feia U UCIIOIb3YeTCs [AJId OKOHHBIX (QYHKIIUM, paboTaloIuX ¢ paMKOH,
a He CO BCeM pa3zzeyoM. [IogMHOXKEeCTBO CTPOK B paMKe MOXKEeT MEHSAThCS B 3aBUCUMOCTH OT TOTO, KaKas
CTPOKa SIBNAETCS TeKylleid. PaMKy MOXKHO 3amaTh B pesKUMaxX RANGE, ROWS UJIX GROUPS; B KaXK[OOM ClIydae
OHA HAaYHUHAETCH C IIOJIOKEHUA Havano_paMxH U 3aKaHYUBAETCA IIOJIOZKEHUEM KOHEeI_paMKH. Ecnu xome-
1_pamxu He 3a0a€TCs IBHO, IOApPa3yMeBaeTCss CURRENT ROW (TeKyIas CTPOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAa4YHMHAETCS C IIEPBOM CTPOKH pa3fena,
a eCIIH xowmel_pamxy OMIPedeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS IMOCJIeTHEH CTPOKOMH
pasmena.

B pexumMe RANGE UJIM GROUPS mauvano_pamkH, 3aJaHHOE KaK CURRENT ROW, ommpepesdeT B Ka4eCTBe Hada-
Jla IEPBYI0 pOOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpas IIpU COPTUPOBKE COTJIACHO YKa3aHHOMY OJig OKHa
IpenioKeHNIo ORDER BY CUMTAETCS PAaBHOU TeKylllel), Toraa Kak xoxer_pamku, 3aJaHHBIN KaK CURRENT
ROW, ompepnesisieT KOHIIOM PaMKH IIOCJTIEOHIOI0 POOCTBEHHYIO CTPOKY. B pexume ROWS BapHaHT CURRENT
ROW ITPOCTO 0603HaYaeT TEKYIIYIO0 CTPOKY.

B BapuaHTax omnpefesieHUs PaMKM cmemenxe PRECEDING M cmemenue FOLLOWING B Ka4€CTBE cMemeHHd
OOJIZKHO 3aaBaThbCsd BRIPAXKEHHE, He CoOepzKalllee Kakue-J11ubo IIepeMeHHEBIE€ U BBI3OBHI arperaTHBIX UJIN
OKOHHBIX (pyHKIMH. YTO mMeHHO OyOeT Oo3HadaTh cremenHe, ONIPEHENIsieTCS B 3aBUCUMOCTH OT PeXXHMa
paMKu:
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* B pexume ROWS cvemernue OOIXKHO 3agaBaTbCsa OTIUYHBEIM OT NULL HeoTpullaTeNIbHBEIM IIEIEIM YUC-
JIOM, ¥ 3TO YHCJIO OIpedesiieT COBUT, C KOTOPHIM Hadajio PaMKHU IIO3ULIMOHUPYETCS IIepel TEKYIei
CTPOKOM, a KOHel] — II0CJie TEKYIel CTPOKH.

* B pexume GROUPS cmemernne TaKXe OOJIXKHO 3agaBaThCsa OTIUYHBEIM OT NULL HeoTpUllaTENbHEIM 11€-
JIBIM YHCIIOM, ¥ 3TO YUCJIO OIpPenensaeT COBUT (10 KOTUYEeCTBY I'PYIIIT POOCTBEHHKIX CTPOK), C KOTO-
PBIM Ha4ajlo paMKM ITO3UIIMOHUPYETCS Iepe IPYIIol CTPOK, POACTBEHHBIX TEKYIIEH, a KOHEI] —
II0CJIe 9TOM IPyIIbl. ['Pynny pOOCTBEHHEIX CTPOK 00Pa3yi0T CTPOKH, KOTOPhIE CYUTAIOTCSI PaBHLIMU
COTJIaCHO ORDER BY. ([IJ1 MCIIONMb30BaHUS pexKuMa GROUPS oIlpefeieHre OKHa JOIXKHO coepKaTh
npennoxeHue ORDER BY.)

* B pexuMe RANGE OJISI UCIIOTb30BaHUS 3TUX YKa3aHUM IpenioxXeHne ORDER BY IOIXKHO COepzKaTh
POBHO oOuH cTobell. B aToM ciiyuyae cremenme 3amaéT MaKCUMAJIPHYIO PA3HUITy MeXKOy 3HAUYEHU-
eM 3TOT0 CTOJIOIa B TEKYIel CTPOKe U 3HaYeHHEM ero XKe B IPedIeCTBYIOMINX X II0CIIenyIo-
IIMX CTPOKaxX paMKU. THUII JaHHBIX BEIPAXKEHUS cremerye 3aBUCUT OT TUIIA HAaHHBIX YIIOPSAOOYUBaIO-
mrero croJsobna. g YHMCIOBBIX CTOJIOIOB 9TO OOBIYHO TOT K€ YHCJIOBOM THII, a OJIS CTOJIOIIOB C TH-
TOM faTa/BpeMsi — TUI interval. Hampumep, ecinu yrnopsgo4YuBaOIUi cTON0El] UMEeT TUIL date
NN timestamp, BO3MO2KHA TaKas 3allMCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUue cremerue IIPU 9TOM MOXKET TakK xKe ObITh OTIuYHBEIM OT NULL 1 HeoTpuIia-
TENbHBIM, XOTSI YTO CYUTATh «HEOTPUIIATEIbHEIM», OYIEeT 3aBUCHUT OT THUIIA JaHHBIX.

B nmro6oM ciiyuyae pacCTOsSIHME MO KOHIIAa PAMK{ OrPAaHMYMBAETCS PACCTOSHHEM [0 KOHIAa pas3fesa, Tak
YTO IS CTPOK, KOTOPBIE HAXOMSTCS Y KOHIIA pa3felia, paMKa MOXET COOepKaTh MEHbIIE CTPOK, 4eM
IUIST IPYTHX.

3aMeThTe, UTO B pexXuMax ROWS B GROUPS YKa3aHUusA 0 PRECEDING X 0 FOLLOWING paBHO3HA4YHEI YKAa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIpaBeJINBO U OJId PpeXXHMa RANGE, B ClIy4dae IMoaXoOsaIero OJjid TUIla JaHHBIX
OoIIpenesyieHrs 3HaYeHUA <«HYJIA».

HomonHeHne ucxnouerue_pamxu II03BONISET UCKIIIOUUTD U3 PAMKU CTPOKH, KOTOPEIE OKPY2KAaIOT TEKYIIYIO
CTPOKY, mazke eCJIM OHU MOJIZKHBI OBITh BKIIOUEHEI COTJIACHO YKa3aHUIM, ONPEIeIISIONINM Hadyaslo U KOHel]
paMKu. EXCLUDE CURRENT ROW MCKJII0YaeT U3 paMKU TEKYIIIYI0 CTPOKY. EXCLUDE GROUP HCKJIIOYaeT U3
PaMKHu TEKYIIYIO CTPOKY U POOCTBEHHEBIE el corjiacHoO IIOPAIOKY COPTUPOBKH. EXCLUDE TIES HMCKJIIOUaeT
U3 paMKM BCe POACTBEHHBIE CTPOKHU [JIST TEKYIel, HO He COOCTBEHHO TEKYIIYI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SIBHO BHIpa’kaeT IIOBeeHNe II0 YMOJ4YaHUI0O — He MCKJII0oYaeT HU TEKYIIYyI0 CTPOKY, HU
POOCTBEHHEIE €.

[To ymon4yaHUIO paMKa OIpenenseTcsa Kak RANGE UNBOUNDED PRECEDING, YTO PaBHOCHUJIBHO pacCIIMpeH-
HOMY OIIpefeJIeHNI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHHMeM ORDER BY
9TO O3HAYaeT, YTO paMKa OyIeT BKIIIOYaTh BCe CTPOKU OT Hadaja pasfesa [0 IMOoCIegHeN CTPOKH, POf-
CTBEHHOU TeKyllel (O ORDER BY). Be3 ORDER BY 3TO O3Ha4aeT, YTO B PaMKy BKJIIOUAIOTCS BCE CTPOKHU
pa3gera, Tak KakK BCe OHK CUUTAIOTCS POACTBEHHBIMU TEKYIIEH.

HerCcTBYyIOT TakXKe Cledyllre OrpaHNuYEeHMHSA: B KadeCTBE Hauana_pavkd HEJIb3s 3adaTbh UNBOUNDED
FOLLOWING, B Ka4eCTB€e xoHna_paMkk He OOIMyCKaeTCs UNBOUNDED PRECEDING M xoHel_paMkH HE MOXKET
UOTHU B TOKa3aHHOM BHIIIE CIIMCKE YKa3aHUU navano_pamxu AND xonmen_pamxu Iepeld HauasomM_pamxiu. B
YaCTHOCTH, CHHTAKCHUC RANGE BETWEEN CURRENT ROW AND cmemenxe PRECEDING He gomyckaetcsa. Ho
IIpXU 3TOM, HaAIpUMeD, OIpenesieHre ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOIYCTHMO, XOTS
OHO ¥ He BHIOEpEeT HHKAaKhe CTPOKH.

Ecnu moGaBrneHo mpenioxkeHue FILTER, OKOHHOM (DYHKIIUH ITOHAIOTCS TOJIPKO T€ BXOOHEIE CTPOKH, OIS
KOTOPHIX ycroBue_¢unb Tpa BEIYUCIIAETCS KaK UCTUHHOE; OPYTHe CTPOKH oTOpackiBaioTcs. [Ipemnoxkenne
FILTER OONYCKAEeTCS TOJILKO MJISI arperupyroiinX OKOHHBIX QYHKIIUH.

BcTtpoennble OKOHHBIE QYHKIMH ONMCaHBI B Tabnuile 9.62, HO MOIb30BaTENb MOXKET PACIIMPUThH 3TOT
Habop, co3maBasi co6CcTBeHHBIe QyHKIINKM. KpoMe TOTo, B KaYeCTBe OKOHHBIX (QYHKIINH MOZKHO HCIIOIb30-
BaTh JIIOOBIE BCTPOEHHBIE UIIH II0JTh30BaTEJIbCKHE YHUBEPCAILHEIE, @ TAKXKe CTaTUCTUYECKHe arperaTHHEe
dyukuuu. (CopTupyroiue 1 TUII0TE3UPYIOIIMe arperaTible GyHKIIMYM B HACTOSIIeEe BPEMS MCIIOIE30BaTh
B KaueCTBe OKOHHBIX HEJIb35.)
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3anuck co 3BE3MOYKOM (*) IPUMEHSAETCS IIPU BEI30BE He UMEIOIIUX IIapaMeTPOB arperaTHhIX GYHKIIUN B
KadyeCcTBe OKOHHBIX, HAIIPUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3BE€3mo4ka (*) 0OLIYHO HE
IIpPpUMEeHAEeTCAd OJIsd NCKIIIOYUTEJIBHO OKOHHBIX (I)YHKI_[I/Iﬁ Takue (IJYHKLII/II/I He OOIIYCKAIOT HUCIIOJIb30BAHUA
DISTINCT ¥ ORDER BY B CIIMCKE apr'yMeHTOB (QYHKIIUH.

BEI30BBEI OKOHHEBIX d)YHKHPIfI pa3pellleHEtl B 3alipocaX TOJIBKO B CIIMCKe SELECT U B IIpeOJIOZKeHHUH ORDER BY.

[omomHuTEeTbHO 00 OKOHHBIX PYHKITMSIX MOXKHO y3HATh B Pasmerne 3.5, Pazmerne 9.22 u [Toapasnene 7.2.5.

4.2.9. NpuBeneHus TUNOB

ITpuBemeHMe THUIIA OIpemenseT IpeoOpa3oBaHUe MaHHBIX M3 OOHOTO THIIa B Apyroiu. Postgres Pro Boc-
IPpUHUMAaET OBE€ PaBHOCUJIbHBIE 3aIllMCU IPUBEOEHUS TUIIOB:

CAST ( BelpaxeHHe AS THO )
BRIPAXEHHE: : THII

3anuce ¢ CAST COOTBeTCTByeT cTaHpapTy SQL, Torma Kak BapuaHT C :: — HCTOpPUYECKOe Haclenue
Postgres Pro.

Korpa nmpuBeneHMio nogBepraeTcs 3HaYeHNe BHIPaXKeHUs M3BECTHOI'O THUIIa, TPOUCXOOUT ITpeobpa3oBa-
HHUe THUIIa BO BpeMs BHIIOJIHEHUS. JTO IpHUBeNeHre OyIeT YCIEeIIHbIM, TOJILKO €CJIU OIIPefesIEH ITOAX0Is-
Ui omepartop mpeodpa3oBanus TUHOB. O0OpaTuTe BHUMaHWE Ha HEOOBINIOE OTIUYHNE OT IIPUBEOEHUS
KOHCTaHT, onucaHHoro B [Tonpasnerne 4.1.2.7. [IpuBegeHue CTPOKU B YUCTOM BUJE IIPeACTaBIsIeT co00it
HavaJlbHOEe IpHCBauBaHUEe CTPOKOBOM KOHCTAHTHL U OHO Oy[eT YCIIEIIHHIM IJist TI000T0 THUIla (KOHEYHO,
€CJIU CTPOKa COOEPIKUT 3HaUYeHUe, IpueMiaeMoe OJid JaHHOTO THUIla JaHHBIX).

fIBHOe IIpUBeieHNe TUIIA MOXKHO OIIYCTUTD, €CJIM BO3MOXKHO OTHO3HAYHO OIIPEeIeIUTh, KAKOH THUI MOJIXKHO
MMEeTh BhHIpakKeHue (HalmpuMep, KOTma OHO IPUCBANBAETCS CTOJIOIY TaOJIMIIL); B TAKUX CIIydasix CUCTeMa
aBTOMaTHYeCKHU ImpeobpasyeT Tull. OMHAKO aBTOMAaTHYeCKoe IIpeo0pa30BaHKie BHIIIOTHIETCS TOIBKO OIS
IIpUBeeHnH C IOMETKOH «IOIyCKaeTCs HessiBHOe MpUMeHeHHe» B CUCTEMHEIX KaTalorax. Bce ocTanbHEIE
IpUBeNeHus JONIKHEI 3alKUChIBATLCSA SIBHO. ITO OrpaHUUYEHNE IT03BOJIseT 130eXkKaTh CIOPIPU30B C HEsIB-
HEIM IpeoOpa30BaHUEM.

Takxke MOXKHO 3arucaThb IIpUuBEeOEeHNEe TUIla KdaK BEISOB q)y'HKI.H/II/I:
uMg_rtHna ( BEpaXxeHHE )

OpHako 9T0 O6ymeT paboTaTh TONLKO OJIS THIIOB, UMEHA KOTOPHIX SBIAIOTCSA TaKiKe OOIIyCTUMBIMU HUMe-
Hamu ¢QyHKIUE. Hanmpumep, double precision TakK MCIOTB30BaTh HENTB3S, a float8 (aJbTEPHATUBHOE
Ha3BaHUE TOTO JKe TUIMa) — MOXKHO. KpoMe TOro, mMeHa TUMOB interval, time U timestamp U3-3a CUH-
TAKCUYECKOT0 KOH(IUKTA MOXKHO MCIOIb30BaTh B TAKOM 3aMMCHU TOJBKO B KaBhIYKaX. Takum obpa3om,
3anuch TPUBEOEHUS TUMA B BUAE BHI30Ba (QYHKIIUY TPOBOLMPYET HECOOTBETCTBUS U, BO3MOXKHO, JIyUIIle
OymeT eé He TPUMEHSTh.

IIpumMeuyanue

IIpuBemeHue TUIIA, IPEOCTAaBIeHHOE B BUIE BbI30Ba QYHKIIMH, Ha CAMOM [ejie COOTBETCTBYET BHYT-
peHHeMy MexaHu3My. [laxke IIPY UCIIOIb30BaHMM ABYX CTaHOAPTHHIX TUIIOB 3allCU BHYTPH IIPOUC-
XOIOWT BBI30OB 3aperuCTPUPOBAHHON (GYHKIIMYM, BEIIONHSIIONIEH ITpeodpa3oBanue. I1o cormameHunio
“UMeHeM TaKo¥ GyHKIuU ImpeoOpa30BaHUs SIBISETCS UMs BRIXOOHOI'O THUIIA, M TAKUM 00pa3oM 3a-
IMHACh «B BUOE BhI30Ba (DYHKIIMU>» €CTh HE UTO MHOE, KaK IIPSIMOM BHI30B HHXKenexKaleh QyHKIINU
npeoOpa3oBanud. [Ipu co3maHUM MEePEHOCUMOrO MPUIOXKEHUS Ha 39TO NOBeNeHUe, KOHEUYHO, He
clenyeT pacCcuuThIBaTh. [TogpobHee 310 onucaHo B cripaBke CREATE CAST.

4.2.10. NMNpuMeHeHUe npaBuJZl COPTUPOBKHU

IMpemnoxenne COLLATE IlepeompenenseT IPaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTcs mociie
BBIPAXKEHUS:
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BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

'€ nNpaBHIO_COPTHPOBKH — I/IJIeHTI/I(I)I/IKaTOp IIpaBHJla, BO3MOZXKHO IOIOJIHEHHEIN UMEHEM CXEMHI. Hpen-
JIoZKeHHe COLLATE CBsA3BIBA€T BhIPazxKe€HHEe CHUJIbHEe, YeM OIIepaTOpPhl, TaK YTO IIPHU H606XOJII/IMOCTI/I CJie-
OyeT UCIIOJIb30BATh CKOOKH.

Ecnu IIPAaBUJIO COPTUPOBKH HE OIIPpEOEeJZIEHO ABHO, CHCTeéMa 6o BBIGI/IpaeT ero mo cronbiamM, KOTOpPEIE
HUCIIOJIB3YIOTCA B BEIPA2KEHUH, 6o, ecyiu TaKUX CTOJIOIIOB HET, IIePEeK/II0YaeTCsa Ha YCTaHOBJIEHHOE HOJIA
0a3bl JaHHBIX IIPaBUJIO0O COPTHUPOBKHU I10 YMOJIYAaHHUIO.

IMpennoxeHne COLLATE HMeET IBa PACIPOCTPAHEHHBIX IIPUMEHEHHUs: IepeonpeneneHne MopsaKa cop-
THUPOBKH B MTPEJIOKEHUN ORDER BY, HAallpuMep:

SELECT a, b, ¢ FROM tbl WHERE ... ORDER BY a COLLATE "C";

U I1epeoIrpenesienrne InpaBujl COPTUPOBKHU IIPHU BEISOBE Q)YHKHI/II‘;I HJIN OIIEpaTOPOB, BO3BPAIAOIITNUX A3bI-
KO3aBHCHUMEBIE PE3YJIBTATEI, HAIIPDUMED:

SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";

3aMeThTe, YTO B OCJIEIHEM ClIydae mpeajoxkeHne COLLATE qo0aBIeHO K apryMeHTYy OIlepaTopa, Ha Je-
CTBUE KOTOPOTO MBI XOTUM IOBNUATE. [Ipu 3TOM He UMeeT 3HaUeHUs, K KaKOMy UMeHHO apryMeHTy oOlle-
paropa unu GyHKIuu nobdaBisgeTcs COLLATE, TakK KakK IIPaBUJIO COPTUPOBKY, IPUMEHSIEMOE K OIlepaTopy
unu QyHKIIMM, BEIOUPAETCS IIPU PAaCCMOTPEHUU BCEX apT'yMEHTOB, a SBHOE IIPeJiokeHue COLLATE Iie-
peonpenenseT IpaBujia COPTUPOBKHU [JId BCEX APYrux aprymeHToB. (OpHako mobaBiieHUe pa3HbIX Ipef-
JIOKEeHUU COLLATE K HECKOJIBKUM apryMeHTaMm OyneT ommOkoii. [TogpobHee 06 aToM cM. Paspmen 22.2.)
Takum 00pa3oM, 9Ta KOMaHa BEIZACT TOT XK€ pe3ynbTar:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho aTo GymeT omubKoi:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

30eCh IIPaBUJIO COPTUPOBKHU HEJIb34d IIPMMEHUTE K Pe3yJIbTaTy OIIepaTopa >, KOTOpI:IfI uMeeT HeCpaBHHU-
BaeMbIl TUI JaHHBIX boolean.

4.2.11. CKanspHblie noas3anpochl

CKanspHBIM IOA3aIpoC — 3TO OOBIYHBIN 3alpPoC SELECT B CKOOKaX, KOTOPHIM BO3BpalllaeT POBHO OOHY
CcTpoky u omuH cronbell. (Hamucanme 3ampocoB ocsemaeTcsi B ['mase 7.) Ilocne BBEIIOHEHUS 3alrpoca
SELECT eTr0 eOUHCTBEHHEIU pe3yabTaT UCIIOIb3YEeTC B OKPyzKawllleM ero BhpaXXeHuu. B KkauecTBe CKa-
JISPHOTO TI0f3aInpoca Helb3s MCIIOJIb30BaTh 3allPOChl, BO3Bpalaiome 60m1ee 0OHONM CTPOKU UIU CTOJIO-
na. (Ho ecnu B pe3ysbTaTe BHIIOTHEHUS IOA3allPOC He BEPHET CTPOK, CKaJISIPHHBIM Pe3yIbTaT CUUTAETCSA
paBubiM NULL.) B nmog3amnpoce MOKHO CChIJIaThCS Ha IEPEMEHHBIE M3 OKPY2KAaIOIIero 3aIpoca; B IIPOIlec-
Cce OOHOTO BHIYHCJIEHUS IOA3anpoca OHU OyAyT CYUTAThCSI KOHCTAaHTaMU. [[pyTrue BhIpaXKeHUs C Moa3a-
npocaMu omnucaHH B Pasperne 9.23.

Hampuwmep, cnenyromyii 3arrpoc HaXOOUT YMCJI0 JKUTEJIed B CaMOM HaCeJIEHHOM ropofie B KaXKA0M IIITaTe:
SELECT name, (SELECT max (pop) FROM cities WHERE cities.state = states.name)
FROM states;

4.2.12. KOHCTPYKTOpPbI MAacCUBOB

KoHCcTpyKTOp MaccuBa — 3TO BEIpaxkeHue, KOTOPOoe CO3[aéT MaCCUB, oIpenesas 3HaUueHUs ero 3JIeMeH-
TOB. KOHCTPYKTOP IIPOCTOTr0 MacCHBa COCTOUT M3 KJIFOUEBOI'O CJI0Ba ARRAY, OTKPHIBAIOIIEW KBagpaTHOU
CKOOKH [, CIIMCKA BHIpaXKeHUH (pa3lenEéHHBIX 3allsIThIMI), 3a0al0IUX 3HaYeHNUsI 9JIeMEeHTOB MaCCHBa, U
3aKphIBaloIIel KBagpaTHoM cKoOKH ]. Hampumep:

SELECT ARRAY[1,2,3+4];
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(1 row)

ITo yMOT4YaHMIO TUIIOM 3JIEMEHTOB MaCCHUBa CYUTAETCS OOIIMU TUTI [IJIsI BCEX BhIPaXKEeHUH, OTIpene e HHBIM
110 IIpaBuUJiaM, OEUCTBYIOUIUM U OJIS KOHCTPYKUMM UNION M CASE (cM. Paspgen 10.5). Bel MmoxeTte nepe-
OIIpefesIuTh ero SIBHO, IPUBeNs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIly, HallpuMep:

SELECT ARRAY[1,2,22.7]::integer[];

{1,2,23}
(1 row)

9TO PaBHOCUJIFHO TOMY, YTO IIPUBECTU K HYKHOMY TUITY KaXKIOOe BhIpaxKeHHe I10 OTHeJIbHOCTHU. [Toapo6-
Hee IpUBEIEHUE TUIIOB onucaHo B [Tompasgene 4.2.9.

MHOFOMepHBIe MaCCHUBEI MOZKHO 06pa3OBbIBaTB, BKJIaabIBasi KOHCTPYKTOPHEL MaCCHUBOB. HpI/I 9TOM BO BHYT-
PEHHUX KOHCTPYKTOpPaX CJIIOBO ARRAY MO2KHO OIIYCKaTh. HaanMep, pe3yibTaT pa6OTBI 9TUX KOHCTPYK-
TOPOB OOWMHAKOB:

SELECT ARRAY[ARRAY[1,2], ARRAY[3,411;

{{1,2},4{3,4}}
(1 row)

SELECT ARRAY[[1,2]1,1(3,411;

{{1,2},4{3,4}}
(1 row)

MHoOTrOMepHbBIE MAaCCUBHI MOJIKHEL OBITh IPSAMOYTOIBHBEIMHU, U TTI03TOMY BHYTPEHHUE KOHCTPYKTOPHI OHO-
TO YPOBHS [OJI?KHBI CO3[IaBaTh BIIOKEHHBIE MaCCUBHLI OTMHAKOBOM pa3MepHOCTHU. JI1000e IpuBeIeHNe TH-
Ila, IPUMEHEHHOE K BHEIIHEeMY KOHCTPYKTOPY ARRAY, aBTOMaTHU4YeCKM PaclpOCTpaHsIeTCs Ha BCe BHYT-
peHHue.

OIEeMEHTHI MHOIOMEPHOI'0 MaCCHBa MOZKHO CO30aBaTh He TOJIBKO BJIOZKE€HHBIMH KOHCTPYKTOPaMu ARRAY,
HO 1 OPYyIruUMHU CHOCO6aMI/I, IIO3BOJIAOIINUMUA ITOJTIYYUTh MACCHUBEL HY2KHOI'O THIIA. HaanMep:

CREATE TABLE arr (fl1 int[], £2 int[]);
INSERT INTO arr VALUES (ARRAY[[1,2],1[3,41]1, ARRAY[[5,6]1,[7,811]);
SELECT ARRAY[f1l, f2, '{{9,10},{11,12}}'::int[]] FROM arr;

array

{{{1,2},{3,4}},{{5,6},{7,8}},{{9,10},{11,12}}}
(1 row)

Bbr MokeTe co3maThk M IIYCTOM MAaCCHUB, HO TaK KaK MAaCCHUB He MOXKeET OBITh He THUIHN3WPOBAHHBIM, BEI
OOJIXKHBI SBHO ITPUBECTH IIYCTOM MAacCHUB K HyKHOMY TuIly. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>kxe BO3MOXKHO CO3[laThb MaCCHUB U3 Pe3y/IbTaTOB II0A3arnpoca. B 3ToM cilydyae KOHCTPYKTOP MaccuBa
3aNKCHIBAETCS TaK K€ C KJII0YEBLIM CJIOBOM ARRAY, 3@ KOTOPHIM B KPYTJIBIX CKOOKAaX CJIeyeT IoA3aIpoc.
Hanpuwmep:

SELECT ARRAY (SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');
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{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412}
(1 row)

SELECT ARRAY (SELECT ARRAY[1i, i*2] FROM generate_series(1,5) AS a(i));

{1,2},4{2,4},{3,6},{4,8},{5,10}}
(1 row)

Taxoii ToI3aIpoc MOIXKEeH BO3BpaIaTh OOUH CcTonber. Eciiu 3TOT cTo0el] UMeeT THUII, OTJIMYHEIN OT Mac-
CHBa, PEe3yIbTUPYIOMHNY OOHOMEPHEIM MacCHUB OyIeT BK/IIOYATh 3JI€MEHTH [IJIg KaXKI0H CTPOKU-Pe3yIb-
TaTa IIo[3amnpoca U TUIIOM 3JieMeHTa OymeT THII CTon0OIla pe3ynbTaTta. Ecinu xKe Tun cTosbiia — MaCCHB,
OymeT co3maH MacCHUB TOTO K€ TUIIa, HO OO0IbIIel pa3MepPHOCTH; B JII0OOM CiTydae BO BCEX CTPOKaX ITOfI-
3aIpoca IOIKHEI BEIIaBaThCS MaCCHUBEI OTUHAKOBON Pa3MEePHOCTH, YTOOBI MOKHO OBINIO TTOJIYUYUTE MIPSI-
MOYTOJLHEIN pe3ybTaT.

Wnpekce MaccuBa, CO30aHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia HaunHAITCA ¢ ogHoTOo. [TompobHee o0 mac-
cuBax BH y3HaeTe B Pa3pgene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHCTpykTOp TaGIHYHON CTPOKKM — 3TO BHIPAXKEHHE, CO3Oalollee CTPOKY MM KOPTeXkK (MIM COCTaBHOE
3HAYeHWe) U3 3HAYEeHUH ero apryMeHTOB-Tojieli. KOHCTPYKTOP CTPOKM COCTOMUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPHIBAIOIIEN KPYTJIOM CKOOKM, HECKONBbKUX BHIPAKEeHUN (pPa3mesIEHHBIX 3alsiTHIMHU), OIIPEIeNIsIo-
mMuX 3HAYEHUS II0JIeH, U 3aKphIBAloIel CKOOKHU. IIpu 3TOM BBRIpaXKEeHUST MOTYT OTCYTCTBOBATh, TO €CTh
KoHCTpYKTOp uMeeT Bug ROW(). Hanpumep:

SELECT ROW(1,2.5, 'this is a test');

Ecnu B ciucke 6oiee OOHOT'O BEIPDAXKEHHS, KJIII0YEeBO€ CIIOBO ROW MOZKHO OIIYCTHUTh.

KoHCTPYKTOP CTPOKH IMOOEPKUBAET 3aIIUCh cocTaBHOEe_3HaueHHe. X, [IPU 3TOM JTaHHOE 3HaUeHue OymeT
Pa3BEPHYTO B COMCOK 3I€MEHTOB, TaK e, KaK B 3allMCH .* Ha BEPXHEM yPOBHE CHMCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, ecnu Tabauia t COOEPKUT CTONOIEI £1 U £2, 3TU 3alIUCH PABHO3HAYHEI:

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

IIpumMeuyanue

Do Bepcuu PostgreSQL 8.2 3anucse .* He pa3BopauuBaiach B KOHCTPYKTOPax CTPOK, TaK 4YTO BEI-
paXxeHue ROW (t.*, 42) co3maBaJio COCTaBHOEe 3Ha4YeHWe U3 [BYX I10Jiel, B KOTOPOM IIEPBOE II0Jie
Tak ke ObUIO cocTaBHEIM. HoBOe moBenmeHne 00bI9HO Oosee moie3Ho. Ecim BaM HyXKHO MOJIy4YUTh
IpekHee MOBegeHue, YTOOL OOHO 3HaYeHUE CTPOKY OBLJIO BJIOJKEHO B APyroe, HAIUITHUTE BHYTPEH-
Hee 3HadeHUe 0e3 . *, HAIpUMeD: ROW (t, 42).

ITo ymonmuaHuIo 3HaUeHUE, CO37IaHHOE BhIpakeHUeM ROW, UMeeT TUIl aHOHUMHOM 3anucu. Eciu HeoOXxo-
OUMO, €TO MOKHO ITPUBECTU K UMEHOBAaHHOMY COCTaBHOMY TUITy — MO0 K TUIY CTPOKM TaOIuLE], 1100
COCTaBHOMY THUITY, CO3JAaHHOMY OIIEPATOPOM CREATE TYPE AS. ZIBHOe IMpUBeOeHNEe MOXKET ITOTPe6oBaThCS
IOJIS1 OJOCTUZKEHUS OgHO3HaYHOCTH. Hanmpumep:

CREATE TABLE mytable(fl int, f2 float, £f3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
—— IlpuBeneHue He TpebyeTcd, Tak Kak CymeCTBYeT TOnbko omHa getfl ()

SELECT getfl (ROW(1,2.5,'this is a test'));
getfl
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CREATE TYPE myrowtype AS (fl1 int, f2 text, f3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Temnepb npuBemgeHHe HeOOXOOMMO ONd ONHO3HAUHOTO BHIOOpA QYHKIIHH:
SELECT getfl (ROW(1,2.5, 'this is a test'));
OIMBKA: oJyukuuga getfl (record) He yHHKalbHA

SELECT getfl (ROW(1,2.5, 'this is a test')::mytable);
getfl

SELECT getfl (CAST(ROW (11, 'this is a test',2.5) AS myrowtype));
getfl

11
(1 row)

Hcnonb3ysi KOHCTPYKTOP CTPOK (KOpTeXkKeif), MOKHO CO3[aBaTh COCTAaBHOE 3HAYEHHUE MIJIsi COXPaHEeHUS
B CTOJIOIle COCTABHOTO THUIIA WU [JIS Iepefadu GyHKIUY, TPUHUMAIOIIEeH COCTaBHOM mapamMeTp. Takxke
BBl MOXKETE CPAaBHUTDL IBA COCTABHBLIX 3HAYEHHUS WK MPOBEPUTH MX C MOMOIIBI0 IS NULL MIH IS NOT
NULL, HalpuMep:

SELECT ROW(1,2.5, 'this is a test') = ROW(1l, 3, 'not the same');
—-— BHIOpPATh BCE CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

IMTogpo6uee cm. Pazmen 9.24. KOHCTPYKTOPH CTPOK TaKKe MOTYT UCIIOJIb30BAThCSA B COUYETAHUU C IO3a-
npocamy, Kak onucaHo B Pasgene 9.23.

4.2.14. NMpaBusia BbIYUCJIEHUSA Bbipa>keHum

ITopsooK BREIYUCIIEHUS MOMABLIPAXKEHUHN HE OompenesiéH. B 4acTHOCTH, apTyMeHTH olepaTopa uiu QpyHK-
UMK He 003aTeTbHO BHIYUCIISIOTCS CJIEBA HATIPaBO WU B JIIOOOM APYroM (PpUKCHPOBAaHHOM TIOPSIOKE.

Bonee Toro, ecnu Pe3yIbTaT BBIPDAXKEHHWA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHIE €I0 4aCTH,
TOrga OpPpyrue roaBhIPAXKEeHUA He GYHYT BBIYHUCIIATBCA BOBCE. HaanMep, €CJIN HalluCaThk:

SELECT true OR somefunc();
Torga QyHKIHSA somefunc () He OymeT BHI3RIBATHCS (BO3MOXKHO). To 2Ke caMoe CITpaBedjIuBO [JIsI 3aIlHCH:
SELECT somefunc () OR true;
3aMeTbTe, YTO 3TO OTJIMYAETCSA OT «OIITHMHU3AllMH>» BEIYHUCIIEHUS JIOTHYECKHUX OIIepPpaTOpPOB CJ/ieBa Hallpa-

BO, peajn30BaHHON B HEKOTODHIX SI3bIKAX IIPOTPaMMUPOBAHMUS.

Kak crmemcTtBue, B CIIOKHBIX BHIPAXKEHUSIX HE CTOUT HCIIOIb30BaTh QYHKIIUHU C TOOOYHEIMU 3DherTaMu.
Oco0eHHO OITaCHO PACCYUTHIBATh HA IMOPSOOK BHIYMCIIEHUS HUIIH MOOOYHBIE 3(PHEKTH B IIPEOIOKEHUIX
WHERE ¥ HAVING, TakK KakK 9TH OPEJI0XKEHHUS TIIAaTEeNbHO ONTUMHU3UPYIOTCS HPY IIOCTPOEHUHU IIJIaHa BBI-
monHeHus. JIorTuuecKue BhIpaxKeHus (coueTaHusT AND/OR/NOT) B 9THX IIPEIJIOKEHUAX MOTYT OBITH BHUIO-
M3MEeHEeHEI JTI0OBIM CIIOCOO0M, MOIYCTUMBLIM 3aKOHAaMHu ByjieBoii anreOpsl.

Korpga mopsimok BHIYMCIIEHUS BaXKeH, ero MOXKHO 3a(UKCUPOBATH C MOMOIILI0 KOHCTPYKIUM CASE (CM.
Pazmen 9.18). HampuMep, Takou criocob n3dexkaTh JeleHns Ha HOMIb B IIPeIIOXKeHNN WHERE HeHamEXeH:
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SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3onacHbIll BapUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

ITpumeHsieMas TaK KOHCTPYKIUS CASE 3alllIaeT BEIPakKeHWe OT ONTUMU3AIUY, II09TOMY UCII0Ib30BaTh
€€ Hy2KHO TOJIPKO P HeoOxoouMocTH. (B gaHHOM ciydae ObII0 OBl TyYIlle PelIuTh IPobieMy, Iepenmucan
yCJIOBUE KaK y > 1.5%x.)

OmHako CASE He BCerfa cliacaeT B MONOOHBIX ciy4dasxX. [loKa3aHHBIN BBIIIIE MPUEM IIJIOX TEM, YTO HE
IpenoTBpalllaeT paHHee BHIUNCIeHNe KOHCTaHTHRIX IToABEIpakeHuii. Kak onucano B Pasgene 37.7, GyHK-
WU ¥ OIlepaTOPH], TIOMe4YeHHbIe KaK IMMUTABLE, MOTYT BEIYUCJIATHCA IIPU MJIAHUPOBAHWM, a He BBIIIOJ-
HeHHnHU 3anpoca. [losTomy B mpumMepe

SELECT CASE WHEN x > 0 THEN x ELSE 1/0 END FROM tab;

, CKOpee Bcero, HpOHBOfI,E[éT OeJjyleHrue Ha HOJIb M3-3a TOI'O, YTO ITJIaHHWPOBIIUK IIOIMBITAETCA YIIPOCTUTH
KOHCTaHTHOE€ IIOABEIPa>xKE€HHue, JaxKe €CJIh BO BCEX CTPOKaxX B T8.6JII/II_Ie x > 0, @ 3HAQYUT BO BPEMSI BHINIOJI-
HEHUsd BeTBb ELSE HUKOI'IA He GYJIGT BBITIOJITHATHCA.

XO0TSsI 9TOT KOHKPETHBIY IIPUMeEP MOXKeT I0Ka3aThCsa HaoyMaHHEBIM, II0X0XKKeEe CUTyalluy, B KOTOPBIX HESAB-
HO IIOSIBJISIIOTCS KOHCTAHTH, MOT'YT BO3HHMKATh U B 3allpocax BHYTPU QYHKIINY, TaK KaK 3Ha4YEHUS apry-
MEHTOB QYHKIIMHU U JIOKAJIbHBEIX IIEPEMEHHBIX IIPHU MJIaHUPOBAHUYU MOTYT OBIThH 3aMeHEHBI KOHCTAaHTaMU.
IMToatomy, HanpuMep, B pyHriuax PL/pgSQL ropa3mgo 6e3omacHee [ 3allUTH OT PUCKOBAHHBIX BEIYUC-
JIEHUU UCIIO0JIb30BaTh KOHCTPYKIUIO IF-THEN-ELSE, 4eM BEIpakeHue CASE.

Emié oguH momo0HLIH HeJOCTATOK 9TOT0 IIOAX0a B TOM, YTO CASE He MOXKeT NPedoTBPATHUTh BEIYKNCIICHIe
3aKJIIOYEHHOTO B HEM arperaTHOr0 BEIPAXKEHHsI, TaK KaK arperaTHhLIe BhIPAXKeHUS BEIYUCIISIIOTCS Iepef
BCEMHU OCTAIbHBIMHU B CIMCKe SELECT MJIM IIPenJioKeHWU HAVING. Hampumep, B clemylomieM 3ampoce
MOZKEeT BO3HUKHYTH OIIMOKA IeJIeHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpoje OBl 3alIUIIEH OT HEE:

SELECT CASE WHEN min (employees) > 0
THEN avg (expenses / employees)
END
FROM departments;

ArperaTHble GYHKIMU min () U avg () BEIYUCIISAIOTCS HE3aBUCUMO II0 BCEM BXOOHBIM CTPOKaM, Tak 4YTO ec-
TN B KAKOU-TO CTPOKeE TI0JIE employees OKaXeTCS PaBHEIM HYIIIO, IeJleHNe Ha HOMIb IPOU30UAET PaHbIIIeE,
4YeM CTaHeT BO3MOXKHHEIM IIPOBEPUTDH Pe3yIbTaT QYHKIUU min (). [ToaTOMy, 4TOOB TpOGIEMHBIE BXOIHEIE
CTPOKY M3HAYaJIbHO He TOIaj{ B arperaTHyI0 (YHKIIMIO, CJIEOYEeT BOCIOJIF30BAThCSA MPEIJIOKEHUSIMU
WHERE UJA FILTER.

4.3. BbI30B (pyHKL MM

Postgres Pro nmo3BonseT BBI3BIBaTh GYHKINU C UMEHOBAHHEIMY IIapaMeTpaMM, UCIOJIb3Ys 3alUuCh C No-
3UUUOHHOU UITH UMEeHHOU Tiepefaded apryMeHToB. MiMeHHast mepefgada 0COOEHHO I0oJie3Ha OJid QYHKITNHI
CO MHOZKECTBOM ITapaMeTpOB, TaK KakK OHa [ejlaeT CBSI3b IlapaMeTpPOB U apryMeHTOB 0ojiee sIBHOMU U Ha-
OEXHOUN. B MO3UIIMOHHOM 3aluCy 3HAYEHMUS apryMeHTOB QYHKIMNU YKa3bIBAIOTCSA B TOM XKe IIOpPSOKe, B
KakKOM OHHU ONHCaHHI B onipefesieHny GyHKIMU. [Ipy uMeHHOU ITepefade apr'yMeHTHl COIIOCTaBIISIOTCS C
napaMeTrpamMu GyHKIUHY II0 UMeHaM M yYKa3bBaThb UX MOXKHO B JII000M Iopsigke. 711 KaXKooro BapuaHTa
BBI30Ba TaKXKe YYUTHLIBANTE BIAMSAHNE TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

ITpu 3amnucy J1I06EIM CIIOCOOOM ITapaMeTpPEHI, /IS KOTOPHIX B OIIpeeneHuu (QYHKIINY 3a0aHbl 3HAYEHUS 110
YMOJITYaHHUIO, MOKHO BOBCE He yKa3biBaTh. HO 9T0 0COOGEHHO MOJIE3HO ITPU UMEHHOM mepenayde, Tak Kak
OITYCTUTBH MOZKHO 10001 Ha®0op mapaMeTpoB, TOra Kak IIPU IO3UIIMOHHON ITapaMeTPhl MOXKHO OITyCKaTh
TOJILKO ITOCJIEIOBATENILHO, CIIPaBa HaJIeBo.

Postgres Pro Takxke IoOfepUBaeT CMEWAHHYO Tiepenady, Korfaa mapaMeTpsl TepegarTcs | 10 UMe-
HaM, ¥ I10 IO3UIUK. B 9TOM cllydyae MO3UIMOHHEIE [TapaMEeTPhI OOKHLI UATH Mepe[ ITapaMeTpaMHu, Ie-
penaBaeMbIMU 10 UMEHAaM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKCH Ha ITpuMepe Clenyoe GyHKINN:
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CREATE FUNCTION concat_lower_or_upper (a text, b text,
uppercase boolean DEFAULT false)
RETURNS text

AS
$S
SELECT CASE
WHEN $3 THEN UPPER(S1 || " ' || $2)
ELSE LOWER(S$1 || " ' || $2)
END;
$S

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/IH concat_lower_or_upper UMEET OBa 00s13aTeJIbHBIX IIapaMeTpa: a 1 b. KpOMe TOro, €CTh OOUH
Heo0s13aTeJIbHLIN TapaMeTp uppercase, KOTOPHIM 110 YMOJTYAaHUIO UMeeT 3HadeHue false. APDTYMEHTHI a ¥
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUU UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT IIapaMeTpa
uppercase. OcTanbHBIE TOHKOCTH peanu3aluu GyHKIUY ceryac He BazKHHI (mogpo6Hee 0 HUX pacCKa3aHo
B ['maBe 37).

4.3.1. No3MuMoOHHaA Nepepaya

IMo3unuoHHas nepegada — 3TO TPAAUIIMOHHEIN MEeXaHM3M Mepeladyy apryMeHTOB ¢yHKUuU B Postgres
Pro. ITpumep Takou 3anucu:

SELECT concat_lower_or_upper ('Hello', 'World', true);
concat_lower_or_upper

HELLO WORLD
(1 row)

Bce aprymeHTH yKa3aHBEI B 3afaHHOM HOpsAgke. PesymbraTt B03BpaHKﬁIB BEPXHEM PEermcrtpe, Tak KakK
IIapaMeTp uppercase UMeeT 3Ha4YeHHe true. Emie onun IIpuMep:

SELECT concat_lower_or_upper ('Hello', 'World');
concat_lower_or_upper

hello world
(1 row)

3mech mapaMeTp uppercase OMYINEH, U IO9TOMY OH IIPUHUMAaET 3HaYEeHHe 110 YMOJTYaHuIo (false), U pe-
3yJIbTAT MEPEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHOM 3amIKcH 100kIe apTYMEHTEI C OIpeaeIEHHEIM
3HaYEHUEeM I10 YMOJTYaHUI0 MOXKHO OMyCKaTh CIIpaBa HalIeBo.

4.3.2. AMeHHana nepepaya

ITpu uMeHHOU mepemade OIS apryMeHTa J00aBIIsIeTCs UMsI, KOTOPOe OTHEISIEeTCS OT BHIPazkeHUs 3HaUe-
HUS 3HaKaMu =>. Hampumep:

SELECT concat_lower_or_upper(a => 'Hello', b => 'World');
concat_lower_or_upper

hello world
(1 row)

3mechk APr'yYMEHT uppercase OBIJI TaK Xe OIIyIlleH, TaK YTO OH HESIBHO IIOJIYYHNJI 3HaAYEeHHe false. HpeHMy-
IIECTBOM TaKOU 3alNCH SIBISETCS BO3MOXKHOCTh 3alMChIBATh APTYMEHTEI B 1060M IIopsdagKe, HallpuMep:

SELECT concat_lower_or_upper(a => 'Hello', b => 'World', uppercase => true);
concat_lower_or_upper

HELLO WORLD
(1 row)
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SELECT concat_lower_or_upper (a => 'Hello', uppercase => true, b => 'World');
concat_lower_or_upper

HELLO WORLD
(1 row)

I7151 06paTHOM COBMECTHUMOCTH ITOIEPKUBAETCS U CTAPHIM CUHTAKCHUC C «:=»:

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');
concat_lower_or_upper

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

ITpu cMeIIaHHOM Nepefaydye NapaMeTpPhl IePefaTCcs U 10 UMeHaM, U 1o mo3unuu. OgHaKo Kak yKe ObII10
CKa3aHO, UMEeHOBaHHbIE apTYMEHTH He MOTYT CTOATh Ilepeq MO3UIUOHHEIMU. Hanpumep:

SELECT concat_lower_or_upper ('Hello', 'World', uppercase => true);
concat_lower_or_upper

HELLO WORLD

(1 row)

B mamHOM 3ampoce apryMeHTH a M b MepenaloTCs II0 MO3UIHMK, a uppercase — M0 UMEHU. EMuHCTBEH-
HOe 000CHOBaHME TAaKOTO BBI30Ba 30€Ch — OH CTajl 4yTh 6ojiee ynTaeMbiM. OgHaKO A/ O0jiee CIIOXKHBIX
GYHKIIHME ¢ MHOXXECTBOM apryMEHTOB, YaCTh U3 KOTOPHIX UMEIOT 3HaUYeHHU S 10 YMOJTYAHHWIO, UMEeHHAs UK
CMeIllaHHas repeaayda IM03BOISIOT 3aIKUCaTh BEI30B 3¢ (PEeKTUBHEE U YMEHLIIINTL BEPOSITHOCTD OIINOOK.

IIpuMmeyanue

HMeHHas M cMelllaHHAs Ilepefada B HaCTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCs IIPU BEI30BE
arperaTHou GYHKIIUY (HO OHU OOIYCKAIOTCS, €CIIU arperaTHas GYHKIIUS UCIOJIb3yeTCs B KaueCTBe
OKOHHOM).
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NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3blBaeT, KaK CO37laBaTh CTPYKTYPH Oa3kbl JaHHHEIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensiiuonHOM 6a3e JaHHBIX JaHHBIE XPAHSATCS B TaOIMUIIaX, TaK 4TO OOJIbIIAS YacCTh 9TOH TJIaBel OymeT
MIOCBsIIIeHa CO3MaHUI0 ¥ U3MEHEeHUI0 TaOIuIl, a TaK¥Ke CPeacTBaM yIpaBlIeHUs OAaHHBIMU B HHUX. 3aTe€M
MBI 0OOCYOUM, KakK TaOIUIIEIl MOXKHO O0BeOUHSATh B CXeMEBI ¥ KaK OrPaHMYHBaTh HOCTYH K HUM. HakoHerr,
MBI KPAaTKO PAaCCMOTPUM OPYTHe BO3MOXKHOCTH, CBSI3aHHEIE C XPaHEeHHEeM JaHHHIX, B YaCTHOCTH HaCJIemo-
BaHWe, CeKIIMOHUPOBaHue TaOIuIl, IPeacTaBIeHusI, GYHKIIMKA ¥ TPUTTEPHI.

5.1. OcHOBbI TabnuUL

Tabnulla B pensanuoHHOMN 0a3e maHHBIX IOXO0XKa Ha Tabsuily Ha OyMare: OHa TaK K€ COCTOMT M3 CTPOK
u cTonb10B. YKCIIO ¥ IOPSAOOK CTONOII0B (GMKCUPOBAHBI, a KaxKOblM CTONI0eI] uMeeT UMsA. YHUCIIO CTPOK
IIepeMeHHO — OHO OTpaXKaeT TeKyIllee KOINUYEeCTBO HaXOOAIUXCS B Hel JaHHEIX. SQL He JaéT HUKAaKUX
rapaHTUU OTHOCUTEJIBFHO HOpPsAAKa CTPOK Tabnuurl. [Ipyu 9yTeHMU TabIUIbl CTPOKU BBIBOLSTCS B IIPOU3-
BOJILHOM IIOPSIIKE, eCIU TOJIFKO SIBHO He TpebOyeTcsa copTtupoBka. I[lopmpobHee 3TO paccMaTpuUBaeTCs B
I'maBe 7. Bomnee Toro, SQL He Ha3HaYaeT CTPOKaM YHUKAJIbHBIE UIeHTU(PUKATOPHI, TAaK YTO MOKHO UMETH
B Tabmile HECKOJIBKO IIOJIHOCTBIO HAEHTUYHEIX CTPOK. DTO BEITEKAET U3 MaTeMaTu4eCKOU MOeIu, KOTO-
pyio peanusyeT SQL, HO 0OBIYHO TaKOe Oy0JIMpPOBaHUE HeXKejlaTenbHOo. [1032Ke B 9TOM I'JlaBe MBI YBUUM,
Kak ero u3bexarThb.

Kaxkgomy cTOnOIy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHNYHUBaeT Habop JOMYCTUMBIX 3HAaUEHUH,
KOTOpBIE MOIKHO IIPHUCBOUTDH CTOJIOIY, U OUpeesiseT CMBICJIOBOE 3HAaYEeHME MaHHBIX HJIS BREIYMCIIEHUH.
Hampuwmep, B cTon0ell YUCIOBOTO TUIIA HEJIL3S 3alKCaTh OOBIYHEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro AaH-
HBIE MOXKHO MCIIOIb30BaTh B MAaTEMATUYECKUX BEIYUCIIEHUAX. Y Hao60POT, eciu cTon0el] UMeeT TUII TEK-
CTOBOM CTPOKM, OJIA HETO [OIYCTUMBI TPAaKTUYECKHU JIIOObIe TaHHbIe, HO OH HEIIPUTONEH IJId MaTeMaTHU-
YeCKUX OeUCTBUU (XOTSA OPYyTrHUe Oonepaluy, HanpuMep KOHKaTeHallus CTPOK, BO3MOXKHEI).

B Postgres Pro ecTb BHYIMTENBHEIN HAaOOP BCTPOEHHBIX TUIMOB OAHHBIX, YOOBIETBOPSIONINHA OOMBIINH-
CTBO NIpPUIOKeHUH. [10/Th30BaTEIM TaKKE MOTYT OTIPENENIATH COOCTBEHHBIE TUITHI HAHHBIX. BOMBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT MTOHSITHLIE MMEHA ¥ CEMAaHTUKY, TaK YTO MBI OTI0KMM UX TTOAPOOHOE
paccMmoTperue o ['maser 8. Hauboee 4acTo MpUMEHSIOTCS CIeOYIOIINe TUITH JaHHEBIX: integer OIS LIe-
JIBIX YHMCEeJI, numeric OIS YKCeJI, KOTOPHe MOTYT OBITH IPOOHBEIME, text OIS TEKCTOBBIX CTPOK, date A
IoaT, time [JI BPEMEHHU U timestamp A 3HAUYEHUH, BKIIOYAIOIINX ATy U BpeMsi.

s co3maHus TabmuIEl ucIonb3yeTcss KomaHga CREATE TABLE. B aToif KoMaH[e BBl OOJIXKHEI YKa3aTh
KaK MUHUMYM MMS HOBOM TaOIMIIEI M UMEeHAa ¥ TUILI JaHHBIX KaXkKOoro cToibia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TaOMMIy my_ first_table ¢ AByMsI cronOuamMu. I[lepBhIii CcTOnOeIl Ha3BIBAETCS
first_column ¥ UMEET THUII ﬂaHHbD(text;BTOpOﬁ cToy0el] Ha3hBaeTCd second_column X UMEET TUI
integer. UMeHa TaGIHUILI U CTOJIOIIOB COOTBETCTBYIOT CHHTAKCHUCY HUOEHTH(GUKATOPOB, ONMCAHHOMY B
IMompasnene 4.1.1. iMeHa TUIIOB TaKXKe SIBISIOTCS UOeHTH(GUKATOPAMH, XOTSA €CTh HEKOTOPEIE HCKITI0Ue-
HUA. 3aMeThTe, UTO CIIMCOK CTOJIOIIOB 3aKII0YaeTCa B CKOOKH, a eT0 3JIEMEHTHI Pa3OesIaIoTCS 3allIThIMHU.

Koneuno, mpepsipgymuii npumMep HeHaTtypaieH. OOBYHO B MMeHaX TabuIl U CTOJIOIOB OTPaXKaeTcs, Ka-
KUe maHHBIe OHU OyOyT comepzkaTh. [I09TOMy maBaiiTe B3T/ISHEM Ha 6oJjiee peanuCTUYHBIM IPUMED:

CREATE TABLE products (
product_no integer,
name text,
price numeric

)i

(Tum numeric MOXET XPaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAZKAIOTCS MEeHEXKHBIE CYMMHI.)
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IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEET CMBIC/ 3apaHee BHIOpPATh eOUHBIN
mra610H UMeHOBaHUA Tabyull 1 cToNI01I0B. Hampumep, pemmTs, OyayT I B UMeHaXx TaOJIHUIl UCIIOb-
30BaThCS CYIIECTBUTENbHEIE BO MHOXKECTBEHHOM MIH B €MUHCTBEHHOM YHKCJIe (eCTh COOOpakeHus
B II0JTb3Yy KaXXOOTO BapuaHTa).

Yucro cTonbuoB B Tabinile He MOXKeT ObITh OECKOHEUYHEIM. JTO YHCJIO OTPAHUYKMBAETCS MaKCHMyMOM
B mpemenax oT 250 mo 1600, B 3aBUCUMOCTHY OT THUIOB CTONOIOB. OJHAKO CO37aBaTh TaOIUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpPebyeTcs, a eciiu TaKas NOTPpeOHOCThL BO3HUKAET, 3TO CKOpee
IpU3HaAK COMHUTENIBHOTO AM3alHa.

Ecnu Tabnuua BaM Gobllle He HyXKHa, Bl MOXKeTe yOalauTh e€, BhIIonaHuB KoMauny DROP TABLE. Ha-
npuMep:

DROP TABLE my_first_table;
DROP TABLE products;

IMoneiTKa ymaneHUus HeCYLIeCTBYIOIIeN TaOnuubel cuuTaeTcs omnbkoi. Tem He MeHee B SQL-ckpumnrax
4acTo IPUMEHSI0T 0e3yCI0BHOe yhalieHue Tabimull mmepepn CO3gaHMeEM, UTHOPUPYS Bce cooOmeHus o0
oImnbKax, TakK YTO OHU BBIIIOJIHSAIOT CBOIO 3a7jJauy HE3aBUCUMO OT TOTO, CyIIleCTBOBaIu TabIUITE UIH HET.
(Ecnm BRI XOTHTE M30€3KaTh TAKWX OMMOOK, MOXKHO HCIIOJIb30BaTh BapUAHT DROP TABLE IF EXISTS, HO
9T0 He OyOeT COOTBETCTBOBAThL CTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONIyI0 Tabiuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe m03Xke, B Pa3gerne 5.6.

HUmes cpencTBa, KOTOPHIE MBI OGCY}Z[I/IJ'II/I, BEI Y2K€ MO2KeTe CO30aBaThb IIOJTHOCTRIO (bYHKLII/IOHaJ'[bHBIe Tabmu-
uel. B IIPOOOJIZKEHUH 9TOMU T'JIaBEI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIbHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTHh LIEJIOCTHOCTL NaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOHU Tab-
JIMIBI JAHHBIMHU, BBl MO2KE€TE€ BEPHYTLECA K 9TOM TJIaBe I103XKe, a cerdac HepeI;ITI/I K 'maBe 6.

5.2. 3HaYeHuMA No yMOJTYaHUIO

CtonbIiry MOXHO Ha3HAYUTh 3HAYEHUE II0 yMordaHuio. Korma go6GaBnsieTcsi HOBasi CTPOKa M KaKMM-TO
eé ctonbiaM He IIPHUCBANBAIOTCS 3HAUYEHUS, 9TH CTOJIOILI IPUHUMAIOT 3HAYEHHUS 110 YMOT9aHuo0. Takxke
KOMaH[a yIIpaBlIeHUs JaHHBIMU MOKET SBHO YKa3aTh, YTO CTOIOIY AOIKHO OBITH IPUCBOEHO 3HAUYEHHUE
110 yMOT4aHuIo, He 3Had ero. (ITompoOHee KOMaHIb YIPaBJIE€HNUS MAaHHBIMU OITMCAHE B ['71aBe 6.)

Ecnu 3HaYeHMe 0 YMOTYaHUIO He 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HadyeHre NULL. OGBIYHO 3TO UMEET
CMBICJI, TaK KaK MOXKHO cuuTaTh, 4T0 NULL mmpencTaBisgeT HeU3BECTHEIE TaHHEIE.

B ompepmenenvy TabGaUIlbl 3HAYEHUS IO YMOJTYaHUIO YKA3kIBAIOTCS MIOCTIE TUIA HaHHBIX cToJiOna. Hampu-
Mep:

CREATE TABLE products (
product_no integer,
name text,
price numeric DEFAULT 9.99
)i

3HayeHUe 10 YMOIYaHMIO MOXKeT OBITh BEIpaXKeHMEM, KOTOpOe B 3TOM CjiIydae BEIUMCISIETCS B MO-
MEeHT IIpUCBauBaHUS 3HAYEHUS 10 yMOJ4aHUIO (a He Korga co3fmaércs tabnuiia). Hanpumep, crondiry
timestamp B KaYeCTBE 3HAYEHMS 10 YMOJYAHUS YacTO IIPUCBAMBAETCs CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fobOaBJjieHUs CTPOKMU B HEM OKa3aJjloCh TeKyllee BpeMs. EI€ oouH pacIpoCTPaHEHHEIN TpUMeED
— reHepalus «IIocjefoBaTeIbHLIX HOMEPOB» i BCeX CTPOK. B Postgres Pro sTo oObIUHO fenaeTcs nNpu-
MEpPHO TakK:

CREATE TABLE products (
product_no integer DEFAULT nextval ('products_product_no_seq'),
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)i

3mech GYHKIMS nextval () BHIOMpPaeT ouepeqHoe 3HaYeHue U3 nocsiedosameavbHocmu (cM. Pasmen 9.17).
9To ynoTpebeHre HaCTOIbKO PAaCIPOCTPAHEHO, YTO OJIsi HETO eCTh CIIelrabHasi KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs no3xe B [lompasnerne 8.1.4.

5.3. FleHepupyeMbie CTONOLbI

I'enepupyeMsrii cTonOe1] SIBISAETCS CTOIOIOM 0CO00OT0 POAa, KOTOPHIM BCErga BHIYUCIISAETCS U3 OPYTUX.
Takum o6pa3om, Oyt CTONOLIOB OH SBJISIETCS TEM XK€, UeM IMpPeACcTaBieHue aist Tabnuusl. EcTh gBa Tuma
TEeHEePUPYEMBIX CTOIOI[OB: XPaHUMBIE U BUPTyaIbHbIE. XPAHUMBINA T€HEPUPYEMBIN CTONOEI] BEIYUCIISIETCS
pu 3anucu (qo6aBIeHNN UM U3MEHEHWH) U 3aHUMaeT MEeCTO B TaOIuIle Tak XKe, KakK M OOBIYHBIN CTOJI-
Oe11. BupTyanbHEBIM TeHEPUPYEMEIHN CTOJIOEI] He 3aHUMAaeT MEeCTa U BEIUMCISIETCA IpU YTeHuu. [loaTomy
MOKHO CKa3aTh, YTO BUPTYaJIbHEIM I'eHEPUPYEMEIN CTOI0EI] TOX0XK Ha IPENCTaBIeHNE, a XPAaHUMBIH re-
HEpPUPYEMBIH cTOIOEen — Ha MaTepUaIn30BaHHOE IPENCTaBIeHNE (3a UCKITIOYUEHWEM TOT'0, YTO OH BCeTraa
00HOBIsSIETCA aBTOMaTHM4ecKu). B HacTosimee Bpemsi B Postgres Pro peasn3oBaHbl TOIBKO XPaHUMEIE Te-
HEPUPYEMBIE CTOJIOIIEL.

YT0o06BI CO3TIaTh TeHEPUPYEMBIN CTOJIOEI], BOCIIONb3yHTECh IPEII0KEeHUEM GENERATED ALWAYS AS KOMaH-
OBl CREATE TABLE, HaIpUMep:

CREATE TABLE people (

ce ey

height_cm numeric,

height_in numeric GENERATED ALWAYS AS (height_cm / 2.54) STORED
)i

KrmioueBoe CII0BO STORED, OIIpeesIsioniee TUII XPaHeHUs TeHepUPyeMOoro CTOI0IIa, SABISeTCSA 00s13aTellb-
HEIM. 3a nogpo6HocTsaMu oopaTtutech K CREATE TABLE.

ITpou3BecTy 3amKCh HEIOCPEOCTBEHHO B TEHEPUPYEMHBIN cTOJIOel HeNb3sd. [I09ToOMy B KOMaHAaxX INSERT
WY UPDATE HEJTh3s 3a[laTh 3HAUEHUE OJIsT TAKUX CTOJIOIIOB, XOTS KITFOYEBOE CII0BO DEFAULT yKa3aTh MOXK-
HO.

I[TpuMuTE K CBEOEHUIO CJIEYIOIINE OTJINYMNS TeHEePUPYEMBIX CTOJIOIOB OT CTOJIOIIOB CO 3HAYEHUEM II0
yMOJITYaHHUI0. 3HaUeHue CTOJIO11a 10 YMOTYaHUIO BEIYUCIIETCS OOUH Pa3, Korfaa B TaOuIly BliepBhie BCTaB-
JisieTcsl CTPOKa M HUKaKoe Apyroe 3HaudeHUe He 3aJaHo; 3HadeHUe JKe reHepHPyeMoro cTojbla MoXeT
MEHSIThCS IIPU M3MEHEHUU CTPOKHU U He MOKET OBITh IlepeonpeeieHo. BripaxkeHre 3HaYEHUS 10 YMOJI-
YaHUIO He MOXKeT o0pallaThbCs K APYyTrUM CTO01aM TabJIuilbl, a TeHepupylolllee BrIpaxkeHne, HalIPOTUB,
00BIYHO OoOpalaeTcsa K HUM. B BhIpakKeHUM 3HAUEHUS 110 YMOJIYaHUIO MOTYT BHI3BIBATHCS U3MEHUUBHIE
dyHKIIMYM, HanpuMep, random () UIX QYHKIIUY, 3aBUCSIINE OT BpEMEHH, a [OJI5 TeHePUPYyEeMBIX CTOJIOIIOB
9TO He JOIIyCKaeTcs.

C ompeneneHHEM I'eHepUpPyeMbIX CTOJIOIIOB M X COOepzKallluMu TalIuIlaMM CBSI3aH PsI OTpaHUYeHUH
1 0COOEHHOCTEH:

* B renepupyiolieM BHIPaKE€HUU MOTYT UCIOJIb30BATHCS TOIBKO ITIOCTOSTHHEIE QYHKIIMK U HE MOTYT
¢burypupoBaTh I0A3aIPOCHl U1K CCHIJIKM Ha KakKue-nubo 3HAaYEeHUSI, He OTHOCSAINHNECS K MaHHOU CTPO-
Ke.

* T'eHepupyoIee BHIpaXKeHUe He MOKET 00paIaTheCs K APyroMy TeHEPUPYEMOMY CTOOLY.

* T'eHepupyiolllee BhIpaxkKeHue He MOXKeT 00palaThCsa K CUCTEMHBIM CTOJIOaM, 3a UCKITI0UYEeHUEM
tableoid.

e [Insi reHEpPUPYEMOTO CTOJIOIA HEeb3s 3a0aTh 3HaYEeHNEe 110 YMOTYaHHUIO UJIM CBOMCTBO MOEHTHU(HKA-
IIUH.

e T'eHepupyeMbiii cTOJIOEI HE MOXKET OBITh YaCThIO K/II0Ya CEKIIMOHUPOBAHMUSI.
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* T'eHepupyeMsle CTOJIOLEI MOTYT COOEPKATHCA B CTOPOHHUX Tabnuiiax. 3a mogpoOHOCTIMHU 00paTH-
Tech K CREATE FOREIGN TABLE.

° HpI/IMeHI/ITe.TII:HO K HaCJIeJOBaHHIO:

* Ecnu poputenbCKuii CTONOEI SBISETCS TeHEPUPYEMEBIM, JOYEPHUN AOJI2KEH TeHEePUPOBATHCSA TEM
Ke BeIpaxkeHueM. [109ToOMy B oIIpeieIeHUH OOYepPHEero CToJI0Ia Hy?KHO OIYCTUTD MPEJIOKEeHNEe
GENERATED, Tak KakK OHO OyJeT CKONMPOBaHO U3 POOUTEIIHLCKOTO.

« B CJIyda€ MHOZXKECTBEHHOI'O HaCJiIegOBaHUsA, €CJIK OOUH pOJII/ITeJ'IBCKI/II;I CTOJ'I6eI_'[ ABJIAETCA TeHepu-
PYEMEIM, BCE€ COOTBETCTBYKOIIUE €My CTOJ'I6].U:>I B Me€papXWU HaACJleJOBaHUA TaKXKe OOJIZKHEI T'€He-
PUPOBATBECSA TEM K€ BEIPA2KEHUEM.

* Ecnu poOuTeNnbCKUM CTOOEI He SIBASETCS TeHEPUPYEMBIM, TOUYEPHUHN CTOJIOEI MOXKET OBITh KaK
TEHEPUPYEMBIM, TaK U OOBIYHEIM.

[JomonmHUTENbHBEIE 3aMedYaHusI KacaloTCI UCIOIb30BaHUS TeHepupyeMbIX CTONOIIOB.

e TIpaBa gocTyma K TeHepHUPYEeMBIM CTOJIOIaM CYIIECTBYIOT OTHEILHO OT IIPaB [JI HUXKeIeXalux 0a-
30BBIX CTOJIOIIOB. [I09TOMY MX MOXKHO OPraHHU30BaTh TaK, YTOOLI OIpPeIeIEHHEIN 10Ib30BaTeIbh MOT
IIPOYUTATh TEHEPUPYEMBIN CTOI0EIl, HO He HUXKejlexKalnue 6a30Bble CTONOIIHL.

* T'eHepupyeMble CTOJOLEL, B COOTBETCTBHUU C KOHIENIINEN, IePeCUNTHIBAIOTCS II0CIIe BEIIIOTHEHUS
TPUITEPOB BEFORE. BCceacTBue 3TOT0, B TeHEPUPYEMBIX CTONOLAxX OYOyT OTPaXKaThCsA NU3MEHEHUS,
IPOU3BOOUMEIE TPUTTEPOM BEFORE B 6a30BBIX CTOI0IAaX, a o6pallaThCca B KOJle TaKOTO TPUITepa K
reHepUpyeMBIM CTOJIOaM, HallpOTUB, HEJIL34.

® FeHeppreMbIe CTOJ'IGHI:I He y49aCTBYIOT B JIOTUYEeCKOU PennnKanuun.

5.4. OrpaHunyeHusn

Tumnel OAaHHBIX CaMH I10 cebe OTrPaHNYHUBAIOT MHO2KECTBO NAaHHEBIX, KOTOPEIE MO2KHO COXPAaHUTEL B Ta6J'II/ILIe.
OmHaKo AJisi MHOTUX ITPUIIOKEHUM TaKue OrpaHUYEeHUs CIMIIKOM rpyoOnie. Hampumep, cTonbel, comep-
JKaIui [eHy IPoayKTa, OOJI2KeH, BEPOSATHO, IPUHUMATh TOJILKO IOJIOKUTENbHBEIE 3HaYeHUusa. Ho Takoro
CTaHOAPTHOTI'O THUIIa JaHHEIX HET. B03MO}KHO, BEI TaK2Ke€ 3aXO0TUTE OI'PAaHUYUTEL NaHHEIE CTOJ'I6]_[a II0 OT-
HOIIIEHHUIO K APYTUM CTO0IlaM uim cTpokaM. Hampumep, B Tabnuie ¢ uHGopMaluen o0 ToBape AOJIXKHA
OBITH TOTBKO OOHA CTPOKA C OIIPefenéHHBIM KOIOM TOBapa.

st perrenus mMogoOHBEIX 3amady SQL MO3BOJISET BaM ONpede/siTh OTPAaHMYEHMs OJIs CTOJIOI0B U Tab-
nuil. OrpaHrYeHus Jal0T BAM BO3MOXKHOCTE YIPABISTh JAHHLIMM B TAOIHIIAX TaK, KAaK BH 3aX0TuTe. Ec-
JIM TI0JIb30BATEJIb MOMLITAETCS COXPAHUTh B CTOIOIIe 3HAYEeHNe, HapyIllaollee OrpaHuYeHsI, BOSHUKHET
omubka. OrpanrdyeHus: OyOyT OeiCTBOBATD, MaxXKe eCJIM 9TO 3HAYeHHe 10 YMOTYaHHUIO.

5.4.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpannydeHne-IpoBepKa — HamboJjiee OOMIMHM THUN OrpaHUYEHHi. B ero ompenesneHUu Bbl MOXKETE YKa-
3aTh, YTO 3HAYEHHE TAaHHOTO CTOJIOIA MOMXKHO YIOBIETBOPSThH JIOTMYECKOMY BEHIPAzKEHUIO (IPOBEPKE HC-
TUHHOCTH). HanpuMmep, 1leHy ToBapa MOXKHO OTPaHUYUTh OJIOXKUTENbHEIMU 3HAUEHUSIMH TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BEI BUOUTE, OIrpaHHUYEHHuEe OIIpenesideTCsd II0CJIe TUulla JaHHBIX, KaK U 3Ha4YeHue 10 YMOJIYaHHUIO. 3Ha-
YeHUsd 10 YMOJIYaHUIO ¥ OTPaHUYEHUA MOT'YT YKA3bIBAThCA B J000M IIopdAOKe. OrpaHquHI/Ie-npOBepKa
COCTOMT M3 KJIDYEeBOI'O CjiI0Ba CHECK, 3a KOTOPBIM I/I)IéT BEIPDA2KEHUE B CKOoOKax. ITO BEIPpaA2KE€HHUEe OOJIZKHO
BKJIIOYATh CTOJ'I6eH, OJisi KOTOPOro 3a)laéTCH OrpaHn4YeHne, “vHa4e OHO He UMeeT OOJIBIIIOTO CMEIC]IA.

Brl MOXKeTe TakKxKe IIPUCBOUTH OTPaHUYE€HHIO OTOEJIbHOE M. 31O YIIydqnaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECS Ha 3TO OI'paHHYEHHEe, KOI'la BaM IMOHAJOOUTCS M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:
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CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)i

To eCTh, YTOORI CO30aTh UMEHOBAHHOE OTpaHUYEeHMEe, HAIIUIINTE KIII0YeBO€e CJIOBO CONSTRAINT, a 3a HUM
uneHTUGUKATOP U COOCTBEHHO onpenesieHne orpanudenusi. (ECiau Bl He OIIPeNeIuTe UM OTPaHuYeHU T
TakuM o0pa30oM, cucTeMa BLHIOEpET OJIst HETO UM 3a Bac.)

OrpanndeHne-IpoBepKa MOXKET TaK¥Ke CChIAThCS Ha HECKOJILKO CTOI0L0B. HanpumMep, eciiu Bbl XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK BEl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHUOKOM OymeT Bcerma
MEHbIIIEe OOBIYHOM:

CREATE TABLE products (
product_no integer,
name text,
price numeric CHECK (price > 0),
discounted_price numeric CHECK (discounted_price > 0),
CHECK (price > discounted_price)
)i

IlepBbie OBa OrpaHUYEHUS OIPENEeNsIOTCS IIOX0XKHM 00pa30oM, HO [JIsi TPEeThero MCIOJIb3YEeTCS HOBBIM
cunTakcuc. OHO He CBA3aHO C OIPENeTEHHBIM CTOJIOIOM, a IPEACTABIEHO OTAEIFHBIM 3JIEMEHTOM B CITHC-
Ke. OnpeneneHus CTOIOIIOB ¥ TaKKe OIpeneleHus OTPaHuYeHUNH MOXKHO IIePEeCcTaBIIsATh B IIPOU3BOILHOM
mopsigKe.

HpO IIePBBIE€ IBa OI'PaHUYEHHUA MOZKHO CKa3aTh, YTO 3TO OI'PaHUYEHUA CTOJ'IGI_[OB, TOrga KakK TpeThbe SB-
JITETCS OTPaHUYeHMeM TaOIUIb, TaK KaK OHO HAIlMCAaHO OTHEJIbHO OT oIpeaesieHui cTon6uoB. OrpaHu-
YeHHUs CTONOIIOB TAaKXKe MOXKHO 3alMcaTh B BUME OrPaHMYEHUN TAOIHIILI, TOTOa Kak oOpaTHOe He Bce-
r7Ia BO3MOXKHO, TakK KaK II0Apa3yMeBaeTCs, YTO OrpaHudYeHne CTOJIOa CChlJIaeTCs TOIbKO Ha CBSI3aHHBIM
cronber. (Xotsa Postgres Pro atoro He TpebyeT, HO mJisi coBMecTUMOCTH ¢ npyrumu CYB] nyuie ciemo-
BaTh 9TOMY ITpaBuily.) PaHee MpUBEOEHHBIN IPUMED MOXKHO MIepelrucaTh U Tak:

CREATE TABLE products (
product_no integer,
name text,
price numeric,
CHECK (price > 0),
discounted_price numeric,
CHECK (discounted_price > 0),
CHECK (price > discounted_price)
)i
HUnu maxe Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmeyo BKyca.

OFpaHI/I‘{eHI/IHM Ta6J'II/II_U:I MOZKHO IIPHCBaXBATh KME€HA TdK K€, KaK 1 OTrDaHUYEeHUMAM CTOJ'IGI_IOB:

CREATE TABLE products (
product_no integer,
name text,
price numeric,
CHECK (price > 0),
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discounted_price numeric,
CHECK (discounted_price > 0),
CONSTRAINT valid_discount CHECK (price > discounted_price)

CnenyeT 3aMeTUTh, UTO OrpaHMUYEHHEe-IPOBEPKA YOOBIETBOPSIETCS, €CIH BEIPaKeHNE IIPUHUMAaET 3Ha-
yenwne true nnu NULL. Tak Kak pe3yJibTaTOM MHOTHMX BhIpaxkeHuu c onepanmamu NULL 6ymeT 3Haue-
uue NULL, Takue orpaHudeHus He OyOyT IpensaTcTBoBaTh 3anucu NULL B orpaHudYuBaeMble CTOJIOIIH.
Yrto6BI rapaHTUPOBATh, YTO CTONIOEI He comepkuT 3HaueHusTs NULL, MOKHO MCII0JIF30BaTh OTPAaHUYEHUE
NOT NULL, ontcaHHOE B CJIEOYIOIIEM pa3merie.

IIpuMmeyanue

Postgres Pro He mommepXuBaeT OrpaHUYeHHsi CHECK, KOTOPhIe 00palaiTcs K JaHHbIM, He OTHOCS-
IIMMCS K HOBOM MJIM U3MEHEHHOM CTPOKe. XOTs OorpaHHYeHUe CHECK, Hapyllalollee 3TO IpaBuJio,
MOeT paboTaThk B IPOCTHIX CIIy4asix, B 00IIEM ciIydae HeJlb3s rapaHTHPOBaTh, 4TO 0a3a JaHHBIX
He MPUAET B COCTOSIHME, KOTA YCJIOBHE OrPaHUYEHUS OKaXKeTCS JIOKHBIM (BCII€OCTBUE ITOCIIENY-
IOIIUX U3MEHEHUN APYIUX YYaCTBYIOIINX B €r0 BRIYUCIIEHUU CTPOK). B pe3ysbsTaTe BOCCTaHOBIE-
HYE BBITPY2KEHHBIX [TaHHBIX MOXKET 0Ka3aThCsI HEBO3MOXKHEIM. BO BpeMs BOCCTAHOBJIEHUS BO3MO-
XKeH cOoM, maxke ecJiu MOJTHOe COCTOsSTHHE 0a3hl MaHHBIX COTJIACYeTCsI C YCIIOBUEM OTPDaHUYEHUS,
10 IPUYMHE TOT'0, YTO CTPOKM 3arpyzKalTCs He B TOM HOPSIAKE, B KOTOPOM 3TO yCJIOBUE OyHeT co-
6romaThes. IToaTOMy O/ onmpeneneHnuss OTPaHUYEeHMH, 3aTParuBaoIUX APYTrue CTPOKU U APyTrue
TaOIHUIILI, UCIIONb3YUTE OrpaHUYEHUsT UNIQUE, EXCLUDE MM FOREIGN KEY, €CJIM 3TO BO3MOIKHO.

Ecnu BaMm He HY2KHA IIOCTOAHHO IIogOepP2KHBaeMasd 'apaHTHUA IeJIOCTHOCTH, a JOCTATOYHO pa30B0171
IIPOBEPKHU HO6aBHﬂeMOﬁ CTPOKH IIO OTHOIIIEHUIO K IPYTUM CTPOKAM, BEI MO2KET€E€ Pealiu30BaTh 3Ty
IIPOBEPKY B COOCTBEHHOM TPpUITEPE. (9TOT II0OX0O HMCKIIIOYa€eT BHIIIEOIIMCaHHbIE l'[pO6J'[eMBI IIpu
BOCCTAQHOBJIEHHNH, TAK KAdK B BEIT'DY3KE pg_dump TPUTTEPBI BOCCO3OAIKTCA II0CJI€ BOCCTAHOBJIEHUA
OAHHBIX, U II0O3TOMY 3Ta IIPOBEPKA HE 6YJZ[GT IEeNCTBOBATh B IIponecce BI:Il"py3KI/I/BOCCTaHOBJ'[eHI/IH.)

IIpumMeuyanue

B Postgres Pro mpepmnonaraeTcsi, YTO YCIOBUS OTPaHUYEHUU CHECK SBJISIOTCS MOCTOSHHBIMH, TO
€CTh IIPY OOMHAKOBHIX JaHHBIX B CTPOKE OHM BCETHA BHIOAIOT OOMHAKOBBIM Pe3ynbTaT. IMEeHHO 3TUM
ITPeOIIoI0OKEHNEM OIIPaBABIBAETCS TO, UYTO OTPAaHUYEHUST CHECK IIPOBEPSIOTCS TOJIBKO IIPU H00aB-
JIEHWY UM U3MEHEHHUH CTPOK, a He IpPU KaxXaoM oOpamiennu K HUM. ([IpuBemEHHOE BHIIIE IIPEmy-
IIpexXIeHre 0 HeOOIIyCTUMOCTH OOpallleHuH K OPyrUM TabIuiaM sBIseTCS YaCTHBIM CJIeNCTBUEM
3TOT0 ITPEANOoI0XKEeHHUSI.)

OgHaKO 9TO IIPEeAroyoXKeHUe MOXKEeT HapyllaThCcsd, KaK 4dacTo OBIBaeT, KoTrhga B BhIPaXKeHUU
CHECK HCHOJIb3yeTCs MI0JIb30BaTeNbCcKas (GYHKIUS, ITOBeJeHe KOTOPOM BIIOCIEICTBUHN MEHSIETCS.
Postgres Pro He 3amperliaeTr 3TOro, ¥ eClIu CTPOKU B Tabjulle IepecTaHyT yOOBIETBOPAThL Orpa-
HUYEHUI0 CHECK, 3TO OCTAaHETCS He3aMe4YeHHBIM. B uTore mpu MOmBITKE 3arPy3UTh BEITPYKEHHEIE
IM032Ke MaHHBIE MOTYT BO3HUKHYTb HpoOieMbl. I103ToMy momoOHBEIE U3MEeHEHUS PEeKOMEHOYyeTCs
OCYIIIECTBIISATH CIEeAYIOMIUM 00pa30M: yIaauTh OrpaHudYeHue (MCIonIb3ysa ALTER TABLE), U3MEHUTH
ompenesieHrne GyHKIIMHY, a 3aTeM Iepeco3fiaTh OrpaHuYeHne TOM Ke KOMaHAoM, KOTopas IIPU 9TOM
IIePEIPOBEPUT BCE CTPOKU TaOIIUITH.

5.4.2. OrpaHunyeHumsa NOT NULL

Orpaunuenre NOT NULL npocTo yKa3kBaeT, YTO CTOJIOILY Helb3s mprucBauBaTh 3Hauenue NULL. ITpu-
Mep CUHTaKCHca:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
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price numeric

)i

Orpaunnuenne NOT NULL Bcerpma 3anuchHBaeTCsd KakK OrpaHMYeHHe CToJI0Ia U (DYHKIIMOHAJIPHO 9KBUBA-
JIEHTHO OTPaHUYEHUI0 CHECK (mmg_cronbga IS NOT NULL), HO B Postgres Pro siBHOe orparudenue NOT
NULL pa6oTaet 6onee a¢pdekTuBHO. XOTSI ¥ TAKOM 3alMCH €CTh HEIOCTAaTOK — HA3HAUYUTL UMS TaKUM
OrpaHUYEeHUAM HeJIb34.

EcTecTBeHHO, Ot CTONI0Ia MOXKHO ONPeIeIuTh O0JIbIlle OMHOTO OTpaHuYeHus. [IJIg 3TOT0 UX HYy2KHO IIPO-
CTO yKa3aTb OJHO 3a APYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)i
ITopsimok 3mech He UMeeT 3HAa4YeHUs, OH He 00s13aTeJIbHO COOTBETCTBYET MOPSAKY IIPOBEPKU OrpaHUUe-
HUU.

[nst orpann4yeHUss NOT NULL ecTh U 06paTHOe: orpaHuYeHre NULL. OHO He 03HA4YaeT, 4TO CTOI0e1] JoJl-
KeH uMeTh ToJbKOo 3HadyeHne NULL, uTo KoHeuHO Oblmo 01 GeccMbicieHHO. CyTh XK€ ero B MpPOCTOM
yKa3aHuH, 94TO cTobelr MmoxkeT uMeTh 3HaueHre NULL (3To moBemeHue mo ymondaHuoo). OrpaHU4YeHHe
NULL OTCYTCTBYeT B cTaHZapTe SQL 1 nCrionb30BaTh €70 B IEPEHOCUMBIX IIPUIOKEHUIX He crenyet. (OHo
oo mob6aBiieHo B Postgres Pro TonmbKO miist COBMECTHUMOCTH C HeKOoTophiMu apyrumu CYB].) OgHako
HEKOTOPHIE IT0Ib30BaTEJIH JII0OSAT ero UCII0Ib30BaTh, TAK KaK OHO IT03BOJISIET JIETKO MEePEeKJIIoYaTh orpa-
HU4YeHUd B cKpunrte. Hanpumep, BBl MOXeTe Ha4daTh C:

CREATE TABLE products (
product_no integer NULL,
name text NULL,
price numeric NULL

)

¥ 3aTeM BCTABUTH KJIIOYEBOE CJIOBO NOT, rge HOTpGGyeTCH.

ITogcka3ka

ITpu mpoekTUpoBaHUU 0a3 MAHHBIX Yallle BCEro OOJILITHHCTBO CTOJIOIIOB HOJIXKHEI OBLITh IOMEYEHEI
Kak NOT NULL.

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

OrpaHuydeHUs YHUKATbHOCTY TapaHTUPYIOT, YTO JaHHbIE B OIIPEeNeJIEHHOM CTOJIOLIE MJIU T'PYIIIIE CTOI0II0OB
VHUKAJIbHEI CPeNHu BCEX CTPOK Tabnuilkl. OrpaHnyYeHne 3alluCHIBAETCS TakK:

CREATE TABLE products (
product_no integer UNIQUE,
name text,
price numeric

)

B BHU[E OIrPpaHUYEeHUA CTOH6LI8. U TakK:

CREATE TABLE products (
product_no integer,
name text,
price numeric,
UNIQUE (product_no)

)i

B BHe OTPAaHUUYEHUSA TAOTHUITHI.
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YToOH OIMIpeneJInTb OrpaHn4dYeHrne YHUKAJIBHOCTHU OJIA I'DYIIITEL CTOJ'I6I_IOB, 3allUIIKUTEe ero B BUge OrpaHu-
YeHUusa Ta6J'II/II_I]>I, IIepevdYucCiIiuB UM€E€Ha CTOJ'I6I_IOB qgepes3 3allATYIO:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Takoe orpaHMYeHNe YKa3bIBAeT, UYTO COUeTaHNe 3HAaUEeHUH TePeydnCIeHHBIX CTOIOIIOB MOMXKHO OBITh YHHU-
KaJIbHO BO Bcei Tabiwulle, TOrOa KaK 3HaUYeHHsI KaXKaoro CToI0Ia Mo OTHEeIbHOCTH He HOJIXKHE OBITh (1
OOBIYHO He OYOYT) YHUKAJIbHBIMH.

Brl MOXKeTe Ha3HaYUTh YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHBIM o6pa30M:

CREATE TABLE products (
product_no integer CONSTRAINT must_be_different UNIQUE,
name text,
price numeric

)i

IIpu pmobGaBneHWM OrpaHMYEHUS YHUKAIBHOCTU OymeT aBTOMaTHMYeCKH CO3[aH YHUKAJIbHBEIN WHIEeKC-B-
IepeBo OJisi CTOMOLA UJIH T'PYIIIEI CTOJIOIOB, IEPEYNCIIEHHEIX B OTPAHUYEHNN. Y CIIOBUE YHUKAIBHOCTH,
pacIpoCTPaHSIOIIeecs TOIbKO Ha HEKOTOPhEIE CTPOKY, HEJIb3s 3alliCaTh B BUIE OIPDaHUYEHUST YHUKAJIb-
HOCTH, OOHAKO TaKOe yCJIOBHME MOKHO YCTAHOBUTH, CO34AaB YHUKAJIbHEIA YaCTUYHBIN NHOEKC.

Boob111e ToBOps, oTrpaHUYEHNE YHUKAJIbBHOCTHU HapyIaeTcCs, eciu B TabJuile OKa3blBaeTCS HECKOJIBKO
CTPOK, V KOTOPHIX COBIIAJlalOT 3HAYEHUS BCEX CTONIOIIOB, BKIIIOYEHHHIX B OrpaHudYeHue. OOHaKO [Ba 3Ha-
yenus NULL nipu cpaBHEHHUUM HUKOTZA He CUMTAIOTCSA PaBHBEIMU. JTO O3HAUaeT, YTO faXe IIPU HaIUu4dnuu
OrpaHUYEeHUs YHUKAIbHOCTH B TaOIUIlE MOXKHO COXPAHUTH CTPOKM C AYOIUPYIOUMIMMUCS 3HAUEHUSIMHU,
ecnu oHu comepzkaT NULL B omHOM MJIM HECKOJIBKUX CTOJIOIAaX OrpaHUYeHUss. ITO MOBeieHe COOTBET-
cTByeT cTa"aapty SQL, Ho mul cneimiany o CYB]I, koTopele BenyT cebs mo-opyromy. MMeliTe B BUAY 3Ty
0COOEeHHOCTD, Pa3pabaThiBasi IEPEHOCUMEIE ITPUJIOKEHUS.

5.4.4. NMepBUYHbIE KJIIOYMU

OrpaHuYeHWe TEePBUYHOTO0 KITI0Ya 03HAYaeT, YTO 00pa3yIomuii ero CTOIOEI] Ui TPYIITa CTOIOIIOB MOXKET
OBITH YHUKATbHBIM UAEHTUOUKATOPOM CTPOK B Tabmwuile. s aToro TpedyeTcs, 4TOOL 3HAUYEHUS ObIITH
OOHOBPEMEHHO YHUKATBHBIMHY U OTIMYHBIMU 0T NULL. TakuM 06pa3oM, TaOIUIIEL CO CITEOYIOMINMY TBYMST
ompefieNieHusIMU OyAyT MPUHUMAaTh OOWHAKOBLIE TAaHHBIE:

CREATE TABLE products (
product_no integer UNIQUE NOT NULL,
name text,
price numeric

)i

CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,
price numeric

)i

HepBI/IT-IHbIe KJTIOYX MOT'YT BKJIIOYAQTh HECKOJIBKO CTOJI6LIOB,‘ CHUHTAKCHC IIOXO02K Ha 3allMCh OFpaHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

CREATE TABLE example (
a integer,
b integer,
c integer,
PRIMARY KEY (a, c)
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)i

ITpu poGaBnIeHMU MEPBUYHOTO KJIIOYa aBTOMATHUUYECKM CO3[AETCS YHUKAJILHBIM MHOEKC-B-mepeBo s
cTonlOIia UK TPYIIIE CTOIOIIOB, IIEPEYNCIEHHBIX B IEPBUYHOM KII0Ye, ¥ MaHHLIE CTOJIOITE IOMEYal0TCs
KaK NOT NULL.

Tabnuila MOXKeT MMEeTh MaKCUMYyM OJWH IEePBUYHBIN K04, (OrpaHUYEeHUN YHUKAJILHOCTH M OrpaHuU-
yenut NOT NULL, KoToprle (GYHKIMOHAIBHO IOYTH PAaBHO3HAYHEI MEPBUYHBIM KJTI0YaM, MOXKET OBITh
CKOJILKO yTOJHO, HO Ha3HAYUTh OrpaHUYEeHNEeM IEPBUYHOI0O KJII04Ya MOXKHO TOJIBKO 0fOHO.) Teopus pens-
IMOHHBIX 6a3 JaHHBIX TOBOPUT, YTO IIEPBUYHEIN KJTI0Y IOIKeH ObITh B KaxXmol Tabnutie. B Postgres Pro
TAaKOT'0 XKECTKOT'0 TpeOoBaHUS HET, HO OOLIYHO JIyYIlle eMy CIIeq0BaTh.

[lepBUuYHBIE KJTIOYU IIOJIE3HBI U OJIA JOKYMEHTHPOBAHUS, U OJI KIMEHTCKUX IIPUJIOKeHui. Hampumep,
rpad®uYeCcKOMY IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PeOaKTHPOBAHUS COOEPKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcst 3HATh MIEPBUYHBIM KITI0Y TaOIHIIE], YTOOH OMHO3HAYHO UAeHTU(GUIIMPOBATE €€ CTPOKH. I1ep-
BUYHBIE KITIOYH HaXOOAT U Apyroe npuMeHenne B CYB]l; B 4aCTHOCTH, HePBUYHBIN KITIOY B TaOIHIIE OIIpe-
OeJsieT IIeJIeBble CTOJIOB IT0 YMOJITYaHUIO [JIsI CTOPOHHUX KJTIOUel, CChIIAIOIIUXCS Ha 3Ty TaOuIly.

5.4.5. BHewHue KJo4u

OrpaHu4YeHUE BHEITHETO KJTI0Ya YKA3bIBAET, YTO 3HAYEHUS CTONOIIA (MU TPYHIIEL CTONOIIOB) AOMKHEL CO-
OTBETCTBOBATh 3HAUEHUSIM B HEKOTOPOM CTPOKe OPYrol TabiIuubl. DTO Ha3bIBAETCS CCblI0YHOU Uenocm-
HOCMbl0 OBYX CBSI3aHHBIX TAOJIHII.

ITycThb y Bac yxke ecTb TabnuIila IPpoOAyKTOB, KOTOPYIO MBI HEOMHOKPATHO HCIIOIH30BaIU PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)
HaBaﬁTe IIPEOIIOJIOZKKUM, YTO Y BaC €CThb Ta6n1/1ua C 3dKa3aMH 3THUX IIPOOYKTOB. Mur XO0THUM, 4yTOOHL B Ta0-
JIAIEe 3dKa30B COOep2KaJIUChk TOJIBKO 3dKa3kbI Z[eﬁCTBHTeHBHO CyLIeCTBYIOIIUX IIPOOYKTOB. HOSTOMY MBI
oIpeneinnuM B HeH OrpaHHNYE€HNE BHEIIHET O KJII04a, CChIJIAI0IIEeeCa Ha Ta6n1/1uy IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuMm OrpaHHYEHMNEM CO30aTh 3aKa3 CO 3Ha4YeHHeM product_no, OTCYTCTBYIOIIIHUM B Ta6J'[I/ILIe products
(1 He paBusiM NULL), 6ymeT HEBO3MOXKHO.

B Takoit cxeme tabnuiy orders Ha3bBalOT NOOYUHEHHOU Tabnuuei, a products — 2s1asHoli. CooTBeT-
CTBEHHO, CTOJ'I6LIBI Ha3bIBAIOT TaK XKe HOJI‘-II/IHéHHBIM U I'JIaBHBIM (I/I_TII/I CCBIJIQAKOIITMCA U I_IeJ'IeBbIM).

ITpembioyInyo KOMaHOy MOXHO COKPATUTh TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)
TO €CTb, €CJIM ONIYCTUTh CIIUCOK CTOJIOIIOB, BHELIHUHM KJII04 OyAeT HESIBHO CBSI3aH C IIEPBUYHBIM KJIIOYOM
TJIABHOM TAOJIHIIHL.

OrpaHquHmo BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UMs CTaHOapPTHBEIM CIIOCOOOM.

BHemHMM KJTI0Y TaKKe MOXKET CChIJIaThCS Ha rpynmny CTOJ'I6].IOB. B sTom ClIy4dae ero Hy2KHO 3alliCaTh B
BHUOe OOBIYHOT'O OrpaHUYEeHUud Ta6J'II/II_U>I. HaanMep:

CREATE TABLE t1 (
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a integer PRIMARY KEY,

b integer,

c integer,

FOREIGN KEY (b, c) REFERENCES other_table (cl, c2)
)i

EcTecTBeHHO, YHCJIO ¥ THUIIBI CTOJIOIOB B OTPAHUYEHUH HOJIXKHEI COOTBETCTBOBAThH YUCIIY U THUIIAM Iliejie-
BBIX CTOJIOIIOB.

HHOrma mMeeT CMBICHT 3adaTh B OTrPaHNYE€HHNH BHEIIHEIrO KJII04Ya B Ka4eCTBe <<J1py1"0ﬁ Ta6J'II/ILI]31>> Ty XKe
TaGJ'II/IHy,‘ TaKO¥ BHEIIHMH KJTI0Y Ha3bIBaeTCH CCulnavwumMcA HA cebs. HaanMep, €CJIA BEI XOTUTE, YTOOBI
CTPOKHU Ta6J'II/II_I]:I IIpeaCTaBIIAIN Y3JIbI HpeBOBHHHOﬁ CTPYKTYDPHI, BEI MO2KETE HAIIMCAThb

CREATE TABLE tree (
node_id integer PRIMARY KEY,
parent_id integer REFERENCES tree,
name text,

)i

[I71s1 y371a BepXHero ypoBHs parent_id OymeT paBeH NULL, moka 3amucu ¢ oTTHYHBIM OT NULL parent_id
OyOyT CChIIATHCS TOIBKO Ha CYIIECTBYIOIINE CTPOKHU TaOJIHIIBL.

Tabmnuila MOXKeT ComepXaTh HECKOJILKO OTPAHNYEHHH BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOruM. CKaxKeM, Y BaC eCTb TaOJIUIlBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UTO HEBO3MOZXKHO B IIpedwIayInei cxeme). s
9TOTr'0 BH MOZKETE HCIIOIb30BaTh TAKYyI0 CXEMY:

CREATE TABLE products (
product_no integer PRIMARY KEY,
name text,
price numeric

CREATE TABLE orders (
order_id integer PRIMARY KEY,
shipping_address text,

CREATE TABLE order_items (
product_no integer REFERENCES products,
order_id integer REFERENCES orders,
quantity integer,
PRIMARY KEY (product_no, order_id)

)

3aMeThTe, UTO B IIOCIIETHEN Ta6J'II/ILIe HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKWE KIIIOYH.

M&1 3HaeM, 94TO BHEIIHUE KITIOYHA 3allpelialoT CO30aHKUEe 3aKa30B, HE OTHOCAIIUXCS HU K OOJHOMY ITPOOYK-
Ty. Ho 4To0 pmemnaTh, ecnm mociie CO3maHUsA 3aKa30B C Ol'[peJIeJ'[éHHBIM IIPDOOYKTOM MBI 3aXOTHM YHOAJIUTH
ero? SQL CIIPABHUTCHA C 9TOH CHTyaHHefI. I/IHTYI/ILII/IH IIOOCKA3bIBAET CIIEOYIOIINE BAaPDUAHTEI IIOBEOEHUA:

e 3amnpeTuTh yOajeHue MPoayKTa
e V@hamuTh TakKXKe CBA3aHHBIE 3aKa3bl
e Yro-TO eme?

[ uIIOCTPalluy JaBalTe peaan3yeM cliedylollee MoBeeHNe B BHINEIIPUBEIEHHOM IpUMepe: IPH II0-
MIBITKE yOaJIeHUsI MPOAYKTa, Ha KOTOPHIMA CCHIJIAIOTCS 3aKa3kl (UYepe3 TabmuIly order_items), MBI 3ampe-
1IaeM 3Ty omeparuio. EC/iy ke KTO-TO IIONBITAETCS YOAJIUTh 3aKas, TO YOAIUTCSA U eT0 COOePXKUMOe:

CREATE TABLE products (
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product_no integer PRIMARY KEY,
name text,
price numeric

CREATE TABLE orders (
order_id integer PRIMARY KEY,
shipping_address text,

CREATE TABLE order_items (
product_no integer REFERENCES products ON DELETE RESTRICT,
order_id integer REFERENCES orders ON DELETE CASCADE,
quantity integer,
PRIMARY KEY (product_no, order_id)

)i

OrpaHuUUYHBalONIMEe ¥ KacKagHBIe yOajieHusT — [Ba Hambojiee pPacIpOCTPaHEHHBIX BapMaHTa. RESTRICT
IIpemoTBpaIliaeT yoaleHue CBSI3aHHOM CTPOKU. NO ACTION O3HAYaeT, YTO €CJIH 3aBHCHUMEBIE CTPOKH IIPO-
IOIXKAalOT CYIIIeCTBOBATh HMPH HNPOBEPKE OTPaHUYEHUS, BO3HUKAET OIubKa (3TO IIOBeAeHUe 0 yMOoIda-
Hui0). ([TaBHLIM OTIMYHEM ITHX OIBYX BAPUAHTOB SIBJISIETCS TO, YTO NO ACTION IIO3BOJISIET OTJIOXKHUTH IIPO-
BEPKYy B Ipollecce TPaH3aKIHM, a RESTRICT — HeT.) CASCADE YKa3bIBAeT, UTO MIPHU yOaJIeHUHW CBSI3aHHBIX
CTPOK 3aBHUCHUMEIE OT HUX GYHYT TaK 2K€ aBTOMATHU4YE€CKU ynaneHH. Ectp emé OBa BapuaHTa: SET NULL
¥ SET DEFAULT. [IpM yHajeHuH CBS3aHHEIX CTPOK OHM Ha3HAYAIOT 3aBHCUMBIM CTOJIOIIAM B MOOUYHUHEH-
Ho# Tabnuie 3HadveHus NULL unu 3HaYeHUSA IO YMOJIYaHHIO, COOTBETCTBEHHO. 3aMeThTe, UTO 3TO He
OymeT oCHOBaHMEM [JI HapyIleHWs orpaHHdYeHu. Hampumep, eciiu B KaYyeCTBe JeHCTBUS 3a0aHo SET
DEFAULT, HO 3Ha4YeHHe M0 YMOJTYaHUIO He yHOBIETBOPSET OTPAaHUUYEHUIO BHEITHETOo KJIl04a, Olepaltus
3aKOHYHUTCS OIIMOKOH.

AHanoru4Ho YKa3aHUuI0 ON DELETE CylieCcTByeT ON UPDATE, KOTOpO€e CpaﬁaTBIBaeT IIpU USMEHEHHWHU 3a-
OAaHHOT' O CTOJ'I6I_Ia. HpI/I 3TOM BO3MOZKHBIE TEHCTBHUS T€ Ke, a CASCADE B JAaHHOM CJIydae O3Ha4aeT, 4TO
N3MEeHEHHBIEe 3HAYEHHUSI CBI3aHHBIX CTOJ'I6I_[OB 6YILYT CKOITMPOBAHEI B 3aBUCHUMBIE CTPOKH.

OGHIYHO 3aBHCHMasi CTPOKa He HOJI2KHA yOOBIETBOPSAThH OTPAHUYEHHIO BHEITHETO KITI0Ya, eClIi OOUH U3
CBSI3aHHEIX CTOJIO1I0B comepkuT NULL. Ecnu B 00BbsIBIEeHME BHEITHEro KiIio4ya moOaBiIeHO MATCH FULL,
CcTpoka OyJeT ymOBIIETBOPSITH OrPaHUYEHUIO, TOJIBKO €CJIM BCe CBs3aHHBIe CcTonOmel paBHbI NULL (TO
ecThb Ipu pa3HbiXx 3HaueHUAX (NULL u He NULL) rapaHTupyeTCsa HEBHIIOJIHEHUE OTpPaHUUYEHUS MATCH
FULL). Ecnu BEI XO0TUTE, YTOORI 3aBUCUMBIE CTPOKU He MOTJIM u36eXaTh U 9TOT0 OTPaHNYeHus, OObIBUTE
CBsSI3aHHHBIE CTOJIOIHI KaK NOT NULL.

BHeIIHUN KII0Y JOJI2KEeH CCHIIaThCS Ha CTOJIOIEI, THUOO0 SABSIONIINECST IMePBUYHEIM KIJII0YOM, THU60 obpa-
3yI0Ile OTpaHWYeHHe YHUKAIbHOCTH, U060 SBIIAIOMIMECS CTOIOIaMHM M3 HeYaCTUYHOTO YHUKAILHOTO
nHOekca. TakuMm 06pa3oM, [JIsI CBA3aHHEIX CTOIOIIOB BCerma OymeT CyIecTBOBaTh HHAEKC, a 3HAYUT IIPO-
BEPKHU HAJIUUHUS COOTBETCTBUS IJI CBSI3aHHOM CTPOKYU OyIYT BHITTOMHATHCSA 3G PeKTUBHO. Tak KakK KOMaH-
Obl DELETE OJIS CTPOK TJIaBHOM TaAGJIMIILI MM UPDATE [JIS 3aBUCHMBIX CTOIOIIOB IMOTPEOYIOT IIPOCKaHU-
POBaTh MOOYUHEHHYIO TaGJmuy ¥ HAWTWU CTPOKH, CCHUTAIOIIMECS Ha CTaphkle 3HAYEHUS, IOJIe3HO OymeT
UMETb MHOEKC U OJI MOOYMHEHHBIX CTOJIO0II0B. HO 3TO HY’>KHO He BCerja, U COo34aTh COOTBETCTBYIOIINMA
WHIOEKC MO2KHO IT0-Pa3HOMY, IIO3TOMY Oﬁ"bHBT[eHI/Ie BHEIITHET O KJII0O4Ya He CO3JIaeT ABTOMATHU4YECKHU UHIOEKC
TI0 CBSI3aHHBLIM CTOJIOIIAM.

ITogpoGHee 00 U3MEHEHUH U yAaJleHUU OJaHHBIX pacCKa3kiBaeTcs B [1aBe 6. Bl Takke MoKeTe mogpo6-
Hee y3HaTh O CHHTAKCHCe OTpaHUYeHUN BHeIIHero Kitoda B cupaBke CREATE TABLE.

5.4.6. OrpaHU4YeHUA-UCKITIOYEHUA

OrpaHuYeHUSI-UCKITIOUEeHHS TaPaHTUPYIOT, YTO IPHU CPAaBHEHUH JIIOOBIX IBYX CTPOK I10 YKa3aHHBIM CTOJIO-
1IaM UM BRIPAXKEHUSIM C ITOMOIIIbI0 3afJaHHBIX OIePaTOPOB, MUHMMYM OOHO M3 3TUX CPaBHEHUH BO3Bpa-
tut false mnu NULL. 3anuceiBaeTcsI 9TO TakK:
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CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

HonpoGHee 00 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

HpI/I mobaBIeHUH OrpaHNYeHHUA-UCKIIIOYEHU A GYHGT aBTOMaTHU4YECKH CO3JaH MHOEKC TOro THUIla, KOTOpBIfI
YKa3aH B 00 bSIBIIEHUH OrrpaHHUYEeHUd.

5.5. CucteMHble cTonoubI

B xaxnoit Tabuile eCTb HECKOJIBKO CUCMEeMHbIX CmO/l6U,OB, HEesABHO OHpeJIeJ'IéHHBIX cucteMou. Kak cneq-
CTBUE, UX UMEeHa HeJlb3s MCIIOIb30BaTh B KAUECTBE MMEH IT0Ih30BaTEJIbCKUX CTOJOIIOB. (3aMeTbTe, UTO
9TO HE€ 3aBHCHUT OT TOI'O, sABJIAETCSA JIX MM KJIIIOYEBBIM CJIOBOM HJIN HET; 3aKJIIOYEHHNE MMEHHU B KaBBEIYKHU
He TToOMOKeT n306exKaTh 3TOTO Ol"paHI/I‘-IeHI/IH.) OTH CTONOLBI He MOMIKHEI Bac 6€CIIOKOUTDH, BaM JIMIIb IO-
CTAaTOYHO 3HaTh 00 uX CylLlleCTBOBaHHUH.

tableoid

HNpoentudukatop o6beKTa Oid TabIUILI, comepKallei CTPOKY. ITOT cTojib6ell ocoOOeHHO MOoie3eH Ois
3aIpoCcoB, UMEIOIIUX JIeJI0 C CEKIMOHUPOBaHHLIMU TabnuiiaMmu (cM. Pasgen 5.11) unu nepapxueit Ha-
cnepoBanusa (cMm. Pasmen 5.10), Tak Kak 6e3 HEro CI0XKHO ONPENeNNTh, U3 KaKo! TabJIuIL BrIOpaHa
cTpoka. CBsi3aB tableoid CO CTONMOIOM oid B TabmuIle pg_class, MOXKHO OyOeT IIONYyYHUTH UM Tab-
JIUITHL.

xmin

Upentudukatop (Kod) TpaH3akKIuu, HoOaBUBIIEN CTPOKY 3ToM Bepcuu. (Bepcusi cTpoku — 31O €€
UHOVBHUOYyaJIbHOE COCTOSIHUE; NPHU KaXXO0M U3MEeHEeHUU CO3OaE€TCs HOBas BEPCHUS OOHOM U TOU Ke
JIOTUYECKOU CTPOKH.)

cmin

Homep KoMmaHugh! (HauuHas C HYJsI) BHYTPY TPaH3aKI[UK, JOOABUBIIEH CTPOKY.

Xmax

NpenTndukaTop TpaH3aKIUU, VOAJIUBIIENH CTPOKY, uinu 0 [ay1a HeyoaJIEHHON BEPCUU CTPOKHU. 3Haue-
HHUEe 3TOTr0 CTO0Ila MOXKET ObITh HEHYJIEBHIM U IJIST BUIUMOMN BEPCUU CTPOKHU. ITO OOLIYHO O3HAYAET,
YTO yHaaasgioIlasi TpaH3aKIIus ellé He Oblyia 3aUKCUPOBaHa, UMK yoajieHne ObIJI0 OTMEHEHO.

cmax

Homep KoMaHIH B yOasnsoIle TpaH3aKIIUuy UId HOJIb.

ctid

duU3MYEeCKOe PaCIOJIoKeHNe JaHHON BEePCUY CTPOKHU B Tabmuile. 3aMeThTe, UTO XOTS IO ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHI0 CTPOKHU, 3HAUEHUE ctid M3MEHHTCS IPH BHIIOIHEHWU VACUUM FULL.
TakuM 06pa3oM, ctid HEIb3s MPUMEHSITh B KQYeCTBE OOJITOCPOYHOI0 UAeHTU(UKATOPA CTPOKHU. s
UAeHTUUKAITUYN JIOTUYECKUX CTPOK CJIEYeT UCIIOIb30BaTh IIEPBUYHBIN KITIOY.

NpenTrduKaToOpH TpaH3aKIIUN TaKXke ABNAIOTCA 32-0UTHEIMU. B monroxkusyiiel 6a3e maHHBIX OHU MO-
TYT MOUTHU IO KPYTry. DTO He KPUTUYHO NPHU IIpaBujibHOM obciyxkuBauuu B]II; mogpobHee 06 3TOM CM.
'maBy 23. OpmHakKo mojaraThbCsa Ha YHUKAJIbHOCTH KOJOB TPAH3aKIUY B TeUYEHUE OJIUTEIHLHOT0 BPEMEHU
(mpu Goee ueM MUINIHapAe TpaH3aKLuil) He clenyer.

NpeHTH(GUKATOPE KOMaH[ TakXke 32-0MTHEIE. DTO CO3TaéT XKECTKUH JIMMUT Ha 232 (4 Mmunnuapma) Ko-
MaHO SQL B omHO# TpaH3akIuKU. Ha mpakTHKe 9TO He IMpobieMa — 3aMeThTe, YTO 3TO JIMMUT YHCJIa KO-
MmaHg SQL, a He KonudyecTBa 00pabaThiBaeMbIX CTPOK. KpoMme Toro, umeHTuGUKATOP IOIydYaloT TOJIBKO
Te KOMaHbI, KOTOPEIe (PaKTHUYECKH U3MEHSIOT COfepKuMoe 0a3bl JaHHEBIX.
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5.6. 13MeHeHue Tabnuy,

Ecnu BE co3pmanu TaGnuIbl, a 3aTeM IIOHSAJM, YTO OOIYCTUIIM OMIMOKY, MM U3MEeHWINCh TpeOoBaHUSA
Balllero IpUI0XKeHUs, BBl MOXKeTe YIaJIUTh e€ U co34aTh 3aH0Bo. Ho 1o 6yzmeT HeymoOHO, eciiu Tabiuia
y2Ke 3amIoJiHeHa DaHHBIMU, WU eCJIM Ha Heé CChUIAIOTCS Apyrrue o0BbeKTH 6a3bl JaHHBIX (HalpuMep, II0
BHelllHeMy Kii04y). ITostomy Postgres Pro mpemocraBnsier HaGop KoMaH[ Ojis Momudukanuy Tabiui,.
3aMeThTe, UTO 39TO II0 CyTH OTJINYAETCs OT U3MeHEeHUs OaHHEHIX, COOepxKalluxcs B Tabnune: 30ech MEL
obcyxkmaeM MoguGbUKAIUIO ONIpeNelleHNs], NI CTPYKTYPHI, TaOJIUIILL.

Br1 MmoxkeTe:

¢ JT0o0aBIATL CTOJIOIIEI

e V@mansaTh CTONOIIEI

e JToGaBisThb OTPAaHUYEHHUA

e V@ansTe orpaHUuYeHUs

e H3MeHSATb 3HAUYEHUS II0 YMOITYaHUIO
e H3MEeHSTH THUIILI CTOIOIIOB

e TlepenMeHOBHIBAThH CTOJIOIILI

e TlepenMeHOBBIBAThH TAOIMIIEI

Bce aTu medcTBUS BHIIOIHSAIOTCS C momoIinbio KoMaHOel ALTER TABLE; mogpoOHee 0 Hell BHI MOXKETe
y3HaTh B €€ CIIpaBKe.

5.6.1. lobaBneHue crondua
IHo0aBUTL CTOJIOEI] BEI MOZKETE TaK:

ALTER TABLE products ADD COLUMN description text;

HoBrlil cTOon6ell 3al0THIeTCS 3afaHHbIM [JIs Hero 3HaYeHueM [0 yMoirdaHuio (unu 3HauenneM NULL,
eciy BB He mo0OaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwunas c PostgreSQL 11, mo6aBiieHue cTonbIIa ¢ MOCTOSHHBIM 3HAYEeHWEeM 10 YMOJTYaHHUo 0ojiee
He 03HA4YaeT, YTO IIPY BHIIIOJTHEHUY KOMaHIH ALTER TABLE OyOyT U3MEHEHHI BCE CTPOKH TaOJIUITH.
BmecTo 9TOro ycTaHOBIIEHHOE 3HAYEHHUE I10 YMOJTYaHUI0 OyIeT IIPOCTO BHIAABATHCS IIPU CIEOYIO-
1meM o0paIleHny K CTPOKaM, a COXPAHUTCS B CTPOKAX IIPH mepel3anucu Tabmuilkl. brnaromaps aTo-
My oIiepanus ALTER TABLE M C OOJIBIIUMM TaOIUIlaMU BHIIOJTHSIETCS OUYeHb OBICTPO.

OpmHaKo eciiu 3HaYeHue 10 YMOTYaHUI0 U3MEeHUYnBoe (HalrpuMep, 9T0 clock_timestamp () ), B KaxXK-
OyI0 CTPOKY HyKHO OyHOeT BHECTH 3HaueHue, BEIUNCJIEHHOe B MOMEHT BBIIIOTHEHUSA ALTER TABLE.
Yto6rl n36eKaTh MOTEHITHAILHO AIUTEIbHON OoIlepallui U3MeHeHUsI BCeX CTPOK, eCIIH BhI MJIaHHU-
pyeTe 3amoIHUThL CTOJIOEeI] B OCHOBHOM He 3HAUEHHSMHU II0 YMOJYaHUIO, IydIlne OyoeT moOaBUTH
ctosber] 6e3 3HaYEeHUS 10 YMOJTYAHHUIO, 3aTEM BCTaBUTh TPeOyeMble 3HaYEeHUsI C IIOMOIITbI0 UPDATE,
a IIOTOM OIIpedeNuTh 3HaUYeHHe 110 YMOJTYaHWIO, KaK OIMKUCAHO HUXKE.

HpI/I 3TOM BEI MOKETe CPa3y OIIpeneyIuTh OrPaHUYEeHUA CTO.TI6LIa, UCIIONIB3yA OOBLIYHBIA CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');
Ha camom nejie 30eCb MO2XKHO HCITIOJIb30BaThk BC€ KOHCTPYKIMHK, OOIIYCTHUMEIE B OIIpEeNeJIEeHUU CTOJ'I6LIa B
KOMaHOe CREATE TABLE. ITomHUTE OOHAKO, 9YTO 3Ha4YeHHe II10 YMOJIYaHUIO JOJIZKHO YOOBJIETBOPATE OaH-
HBIM OI'PDaHUYEHUAM, YTOOHI orepanusa ADD BBIIIOJIHMUJIACH YCIIEIIIHO. Brl Tak>ke MoxkKeTe CHadasia 3amoJjl-
HUTDH CTOIOEel] IIPaBUJIbHO, a 3aTeM JOOABUTH OTpaHUYEHus (CM. HUXKe).

5.6.2. YpaneHue ctonbua
Yoanuts CTOHﬁeH MOZKHO TakK:

ALTER TABLE products DROP COLUMN description;
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IlaHHBIE, KOTOPHIE OBUIM B 9TOM CTOJIOLE, MCYe3aioT. BMecTe co CcTONOIIOM yHassiIOTCS U BKIJIIOYAIOIINE
ero orpaHudeHus Tabnuikl. OMHAKO €CJIi Ha CTON0el CChIJTaeTCSI OTPaHUYEeHNe BHEIITHET 0 KJTova APYTon
Tabnuubl, Postgres Pro He yoanuT 3TO OrpaHUYeHHe HesIBHO. Pa3pelIuTs yoarleHne BCeX 3aBUCSIINX OT
9TOro ctonbiia 06BEeKTOB MOXKHO, T0OaBUB YKa3aHUue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO0 MeXaHu3M, CTOSIIIIUEI 3a 9TUM, OnMChIBaeTcsa B Pasmerne 5.14.

5.6.3. lobaBneHue orpaHu4YeHun

151 moGaBIeHUsST OTPAaHUYEHUS UCIIOIb3yeTCsI CHHTAKCUC OrpaHudeHus Tabmuiel. Hanpumep:

ALTER TABLE products ADD CHECK (name <> '');
ALTER TABLE products ADD CONSTRAINT some_name UNIQUE (product_no);
ALTER TABLE products ADD FOREIGN KEY (product_group_id) REFERENCES product_groups;

Yrto6nl obaButh orpanuuenrne NOT NULL, KoTopoe HeJb3s1 3allCaTh B BUOE OTPAHUYEHHs] TaOIHIIHI,
HUCIOJIb3YUTE TaKOU CUHTAKCUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuueHNe IPOXONUT IIPOBEPKY aBTOMATHUYECKH U OymeT moGaBlIeHo, TONLKO €CIIH eMy yIOBIeTBOPSI-
IOT HaHHble TAOIHUIIHL.

5.6.4. YpaneHue orpaHn4yeHus

[71s1 yomaneHust orpaHUYeHUs BBl JOJIZKHBI 3HATH €0 UMsi. ECJiu BBl HE MPUCBAaWBAId €My UMSI, 9TO HESIBHO
cOejiaza CHUCTeMa, M BhHI IOJIXKHBI BEISICHUTDL €T0. 30eCh MOXKeT OBITh MoJjIe3Ha KoMaHmaa psql \d mzma_ra6-
nuner (MM OPYTHE IPOTpaMMbl, ITOKa3LIBAIOIIMe NoaApoOHy0 uHopMamuio o Tabnuiiax). 3Hast UMs, BBI
MOXKeTe MCII0JIb30BaTh KOMaHYy:

ALTER TABLE products DROP CONSTRAINT some_name;

Kak u mpu ymaneHuu cToOIla, €CIIM BBl XOTUTE YOAlIUTh OTPaHUYEeHHE C 3aBUCUMBIMU OOBEKTaMH, [O-
0aBbTe yKa3aHue CASCADE. [IpyMepoM TaKo¥ 3aBUCUMOCTH MOKET OBITh OTPaHUYEHNE BHEIITHET 0 KJTI04a,
CBSI3aHHOE CO CTOJIOIaMHU OTPAaHUYEHUS IIEPBUYHOTO KITI0Ya.

Tak MOXXHO yOaauTh orpaHuydeHus JTro0bx TuiIoB, Kpome NOT NULL. YToO6w yoanuTh orpanudenue NOT
NULL, ucnons3yiiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcmomuuTte, uto y orpanndenuiit NOT NULL Het umeEH.)

5.6.5. N3aMeHeHue 3HaYeHMUs No YMOJNTYAHUIO
Hazuauuts CTOHGHY HOBO€ 3HA4YEHHE I10 YMOJITYaHHUIO MOZXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, YTO 3TO HUKAK He BIIMSET Ha CyILIEeCTBYIOIIIKUE CTPOKHU TabIUIEI, a IIPOCTO 3a[aéT 3HaUEHUe 1o
YMOJIYaHHUIO OJId IMOCIEeaYIoINUX KOMaHg INSERT.

Yrto6B! yOanuTh 3HaUEeHUE 10 YMOTYaHUIO, BEITIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;
ITpu 3TOM IO CYyTH 3HAYEHUIO 110 YMOI4YaHUIo ImpocTo npucBauBaeTrcss NULL. Kak criencTBue, OMMNOKU
He OyHeT, ecyiu BHI IIOIBITAETECh YAAIUTh 3HAYEHUE T10 YMOJIYaHMIO, He ONpeNesiIEHHOe SIBHO, TaK Kak
HEesIBHO OHO cyluecTByeT u pasHo NULL.

5.6.6. N3MeHeHMe TUNa paHHbIX cCTONOLA
Yrtob6nl Tpeobpa3oBaTh CTONOEI] B IPYTOM TUII AAHHBIX, UCIIOJIL3YITE KOMAHOY:

ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);
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Ona OyIeT ycIeuHa, TOJIbKO €CJIM BCe CYIIeCTBYIOIINE 3HAYEHUS B CTOOIE MOTYT OBITh HESIBHO IIPUBE-
OeHEH K HoBoMy Tuity. Eciu Tpebyetcs 6oee ciioxkHOe mpeobpa3oBaHUe, BBl MOXKeTe 400aBUTh yKa3aHUe
USING, opefensiolee, Kak IIOJIyIUTh HOBEle 3HAYEHUS U3 CTaphIX.

Postgres Pro momeiTaeTcst Takke peo6pa30BaTh K HOBOMY THUITY 3HaYEeHUE CTOJIOIA IO YMOTYaHuUIO (ec-
JIX OHO OIIPENEeJIeHO0) U BCE CBSI3aHHBIE C 9TUM CTOJIOLOM orpaHndeHus. Ho mpeobpa3oBaHue MOKET OKa-
3aThCsI HEIIPABUIbLHBEIM, ¥ TOTA BBI ITOJIYYUTE HEOKHUIAHHEIE PE3yIbTaThl. [I09TOMY OOBIYHO JIyUIlle yaa-
JIUTh BCEe OTPAHUUYEHUs CTONOIA, Iepe TeM KaK MEeHSITh ero THII, a 3aTeM BOCCO3[aTh MOOUGUITTPOBaH-
HBIe JOJIKHBIM 00pa30M OTrpaHUYEHUS.

5.6.7. NepenMmeHoBaHue cTonbua
YT0oOBI IIepernMeHOBaTh CTOJ'I68LI, BEBITTIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl

TabmuIly MOKHO TIeperMeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korma B 6a3e maHHBIX CO3MaéTCsI 00BEKT, eMy Ha3HavaeTcs Biladesell. BiagenbieM 0OBYHO CTAHOBUTCS
POMb, C KOTOPOI OBINI BEIIIOIHEH OIlePaTop Co3maHusi. s OOIbIIMHCTBA TUIIOB 0OBEKTOB B HCXOOHOM CO-
CTOSTHUY TOJIBKO BiIafiesiell (MJIu CYIepIIob30BaTelb) MOXKET [elaTh C 00beKTOM BCE, UTO YyrogHO. YTOOH
Pa3pelInuTh UCIIOIb30BaTh €T0 APYTHM POJISIM, Hy?KHO OaTh UM Npdasd.

Cy1ecTByeT HECKOJILKO TUIIOB MpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HabGop IIpaB, IPUMEHUMBIX K OIpPeeléHHOMY OOBEKTY,
3aBHUCHUT OT THIIa 00beKTa (Tabnuila, GyHKIMS u T. O.). Bormee mogpo6HO Ha3HAYEHUE 3TUX IIPaB OIMHCHI-
BaeTcs HukKe. Kak MpUMeHSIOTCS 9TH IIpaBa, BBl TaKXKe YBUOUTE B CIeOyIOIINX pa3gesiax U rjlaBax.

ITpaBO U3MEHSTD UJIN YOAJISATH OOBEKT SIBIISIETCS HEOTHEMJIEMEIM ITPABOM BJjlafie/iblla 00bEKTa, ero Hejlb-
351 TUIIUTHCS WX IepenaTh apyroMmy. (OOHaKO KakK M BCe OPYTHe IIpaBa, 3TO IPaBO HACJIEAYIOT YJIEHH
ponu-Bnamenbiia, cM. Pasmen 20.3.)

O6'beKTy MOZKHO Ha3HAa4YUTh HOBOI'O BjIafeJiblla C IIOMOIIIBI0O KOMaHOBI ALTER OJISA COOTBETCTBYIOIIIET O THUIIA
00BbeKTa, HAITpUMep:
ALTER TABLE wmg Tabmauger OWNER TO HOBRIH_BHIamgemnel;

Cymnepnosib30BaTeIb MOXKET [elaTh 3TO 0e3 orpaHuYeHul, a OOBIYHBIN IIOJIb30BAaTEIb — TOJIBKO €CJTH
OH SIBISIETCSI OMHOBPEMEHHO TEKYIIUM BilafenblleM oO0beKTa (MJIM YJIeHOM POJIM BlaAesblla) U YJIEHOM
HOBOM POJIH.

IIns Ha3HaveHUs npas nMpuMeHsieTcsas Komannma GRANT. Hanpumep, ecnu B 6a3e DaHHBIX €CTh POMb joe
u Tabnuila accounts, IPaBoO Ha U3MEeHEHHE TaOJIUITLI MOXKHO OaTh 9TOM POJIM TakK:

GRANT UPDATE ON accounts TO joe;

Ecnmu BMeCcTO KOHKPETHOTO IIpaBa HamucaTh ALL, POJIb IIOJIYYUT BCE IIPaBa, IPUMEHUMEIE I 00beKTa

9TOr0 THUIIA.

II711 Ha3Ha4YeHU s ITpaBa BCEM POJIIM B CUCTEME MOXKHO HCII0JIb30BaTh CIIelaIbHOE UMS «POJIN»: PUBLIC.
TakXke OjIst yIPOIEHUS yIIPaBIIeHUWs POJISIMH, KOrga B 0a3e JaHHBEIX €CThb MHOXKECTBO MOJIb30BaTeIeH,
MOZKHO HAaCTPOUTh «I'PYIIOBEIE» POJIH; IOoapoOHee 06 3ToM cM. ['maBy 20.

YTo6Bl MUIIUTH ITOIb30BaTeJIel paHee MaHHBIX UM IIpPaB, UCIIOIb3yhTe KoMmanay REVOKE:

REVOKE ALL ON accounts FROM PUBLIC;

OGHBIYHO PaCIIOPSKAThCS TPaBaMu MOXKeT TONbKO Biazesnel] 00beKTa (MJIu CyIIepIonb3oBaTesb). OgHaAKO
BO3MOZKHO HaTh IIPABO OOCTYyIa K 0OBEKTY «C IIPABOM MHepemadu», YTO MO3BOJIUT IIOIYYUBIIEMY TaKoe
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IIpaBO Ha3HAYaATh €ro ApyruM. Eciu Takoe MpaBo mepenayu BIOCIEOCTBUU OyIeT OTO3BAHO, TO BCE, KTO
TIOJIyYWJI JaHHOE ITPABO JOCTYyIa (HEIMOCPENCTBEHHO UJIH IO LIETIOYKE IIepefayn), moTepsioT ero. [Togpob-
Hee 00 3ToM cM. cupaBky GRANT u REVOKE.

Bnapenen o6beKTa MOXKET JIMIIUTDL ce0s1 OOBIYHLIX ITPaB, HAIIPUMEDP 3allPeTUTh He TOJIBKO BCEM OCTallb-
HBIM, HO U cebe, BHOCUTH U3MeHeHus B Tabnuiy. OgHaKo BIaJeliblibl BCerya UMeT BO3MOXKHOCTD yITpaB-
JIATH ITpaBaMM, TaK YTO OHU MOTYT B JII0O0M cjiydae BEPHYTH cebe mpaBa, KOTOPHIX JIMIIUIINCE.

Bce CyHIeCTBYIOIIYE IIPaBa IMepevYuCJI€Hbl HUXKE:
SELECT

ITo3BOISIET BLITIONMHATE SELECT [JIs JII000T0 CTOJOIIA UK IePeYHCIIeHHBIX CTOJIOIOB B 3aaHHOM Tab-
TIHIle, IpenCcTaBIeHuH, MaTIPEeICTaBIeHUH UIIH IPYTroM 00beKTe TabIuYHOoro Buga. TakkKe MO3BOIs-
€T BBIIOIHATH COPY TO. [IOMHMO 3TOTO, TaHHOE ITPaBo TpebyeTcs [y 00pallleHus K CYIIIeCTBYIOITUM
3HAYEHUSM CTOJIOIIOB B UPDATE MM DELETE. [IJIsl IIOCI€QOBATEILHOCTEI 3TO IIPAB0 IIO3BOJISIET IIOJIb-
30BaThCSA QYHKIMEH currval. [I71s OOIBIINX OOBEKTOB OHO IIO3BOJISIET YUTATh COOepKUMoe 0OBeKTa.

INSERT

ITo3BomsieT BCTABASTDL C IOMOIIBIO INSERT CTPOKH B 3aJaHHYI0 TaOIUIly, IPeACcTaBlIeHue U T. 1. Mo-
JKEeT Ha3Ha4vYaThCs OJIST OTHENbHBIX CTOJIOIIOB; B 9TOM CJIydae TOJIbKO 3THM CTOJIOIIaM MOXKHO ITPHUCBA-
WBaTh 3HAYEHUS B KOMaHOe INSERT (Opyrue CTONOITHI IMOAydYaT 3HAYEeHUS II0 YMOJI4YaHMI0). Takxke
TIO3BOJISIET BBLIIOJIHATE COPY FROM.

UPDATE

ITo3BonsIET U3MEHSTH C IOMOIIBIO UPDATE MaHHBIE BO BCEX, TGO TOJIBKO IIEPEYUCIIEHHEIX, CTOIOIaX
B 3aJaHHOM Tabiuie, mpencTtaBieHuu u T. . (Ha mpakTuke Ojsa mo00i HEeTPUBUATILHON KOMaHIHI
UPDATE moTpebyeTcs U ITpaBo SELECT, TaK KaK OHa A0JIXKHa 00paTUTHCS K CTONOIlaM TabIUIIbI, YTOOH
OIpenesiuTh, KakKue CTPOKHU IIOAJIeKaT U3MEHEHUI0, U/UIK BHIUMCIIUTE HOBHIE 3HAUEHUS CTOJIOIOB.)
IO SELECT ... FOR UPDATE ¥ SELECT ... FOR SHARE TakXke TpeOyeTcs MMETh 3TO IpPaBO Kak
MUHHUMYM [OJIS OOQHOTO CTOJI0Ia, IOMUMO HpaBa SELECT. IIJIsT mOCIegoBaTeIbHOCTEHM 3TO IIPaBO II03-
BOJISIET TIOJTb30BAThCS QYHKIIUSAMU nextval U setval. [IJ1g G0OJIBIINX 0OBEKTOB 3TO IIPABO ITO3BOJISIET
3alUCHBATh JAaHHBEIE B OOBEKT UJIM 00pe3aTh ero.

DELETE

ITo3BonsieT yoansaTh C IIOMOIIBIO KOMaHIOk DELETE CTPOKM U3 TaOIuIlkl, mpencTaBnenus u T. n. (Ha
MIpaKTHUKe OIS JTI000¥ HeTPUBHUAIbHOM KOMAaHOL DELETE IMOTPeOyeTcsT TaKKe MPaBo SELECT, TaK Kak
OHAa [OoJIZ2KHa 00PaTUTHCS K KOJIOHKaM TaOJIHITLI, YTOOHI OITpeaesIuTh, KaKue CTPOKHU IIOoajIekaT yaale-
HHIO.)

TRUNCATE

[T03BOISET OMYyCTOWIATh TAOIHUIy C TIOMOIIBIO TRUNCATE.

REFERENCES

ITo3BonsieT co3maBaTh OrpaHUYEHHE BHEIIHETro KJIoda, obpalaloieecs K TabIuIile UiIu OIIpeaenéH-
HEIM CTOJIOIIAaM TaOJIHITHL.

TRIGGER

ITo3BonsieT co3maBaTh TPUTTEP OJIs TAOJIUITLI, IPEeOCTAaBIeHUST U T. II.

CREATE

IIns 6a3 maHHBIX 9TO IIPABO IIO3BOJISIET CO3[4AaBaThb CXEMHBI M MyOJIMKAlUWM, a TaK¥Ke yCTaHaBJIUBaThb
OOBEepPEeHHEBIEe PACLINPEeHUs B KOHKPeTHOU 6a3e.

I cxeM 3TO IIPaBO MO3BOJISIET CO3HAaBaTh HOBLIE OOBLEKTHI B 3aflaHHOM cxeMe. YTOOLI IIeperMeHO-
BaTh CYLIECTBYIOIINN 00BEKT, He00X0aAuMO OHITH €T0 BiIaenbleM U UMETh 3TO ITPaBO AJIST CXeMBI, CO-
OepKallleu ero.
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[I1st TaGMUYHEBIX TPOCTPAHCTB 3TO TPABO ITO3BOJISIET CO3aBaTh TAOIUIIL], HAEKCH ¥ BpEMeHHBIEe daii-
JIBL B ONIPENEeIEHHOM TabIMYHOM IIPOCTPAHCTBE, @ TaKXKe CO34aBaTh 0a3bl JaHHBIX, [JIS KOTOPHIX 3TO
IIPOCTPAHCTBO OyIEeT OCHOBHBIM.

3ameTsTe, 4TO HAKT JIUIIEHUS II0JIb30BATEIIS 9TOTO IIPaBa He BIIUSET Ha CyIeCTBOBaHKE WK pa3Me-
LIeHNEe CyIIeCTBYIOIIUX 00BEKTOB.

CONNECT

ITo3BOJISIET TTOOKITIOYATHCS K 0a3e JaHHBIX. DTO IIPaBO MTPOBEPSETCS MPU YCTAHOBJIEHUU COeOUHEHUST
(B momoOTHEHME K YCIIOBUSIM, OTIPENEIEHHBIM B KOHQUTYPALMU pg_hba.conf).

TEMPORARY

ITo3BomsieT co3maBaTh BPpeMEHHBIE TAOIUIILI B OIIpeAeIEHHON 6a3e JaHHBIX.

EXECUTE

ITo3BomnsieT BLI3BIBATh (PYHKIIUIO MJIU IIPOLENYPY, B TOM YHCJIe UCII0Ib30BaTh T00LIe OIEPaTOPHI, pe-
aNMM30BaHHBIE NaHHOU (QyHKIMEN. ITO eNUHCTBEHHBIN TUIl TPaB, MPUMEHUMEBIN K QYHKIIUIM U IIPO-
enypam.

USAGE

[I7151 TPOIIeIyPHBIX SI3LIKOB 3TO ITPABO ITO3BOJISIET CO3MaBaTh QYHKIIUYM Ha OMMPenesIEHHOM S3BIKe. ITO
€OUHCTBEHHBIM TUM IIPaB, IPUMEHUMEIN K IIPOIEIYPHBIM SI3bIKaM.

I71s1 cxeM 9TO IIPaBO HAET JOCTYH K COOEPKAIIUMCS B HUX 00beKTaM (IpeamnosiaraeTcs, 4To IPU 9TOM
UMEIOTCS ITpaBa, HeoO6X0oauMEbIe OJIS HOCTyHa K caMuM 00beKTaM). [1o CyTH 9TO IIpaBo I03BOJISAET CYyOb-
eKTy «IIpoCcMaTpuBaTh» OOBEKTH BHYTPHU CXeMbI. be3 3Toro pa3perneHuss UMeHa O0OBEKTOB BCE Ke
MOZKHO OyaeT y3HaTh, HAaIIpuMep, 00paTUBIIKUCE K CHCTEMHBIM KaTajoramMm. KpoMe Toro, ecii 0To3BaTh
9TO MPABO, B CYIIECTBYIOIINX CeaHCaX MOT'YT OKa3aTbCs ONEepPaTOPHl, [JIsI KOTOPBIX IPOCMOTP UMEH
00BEKTOB OFIJI BHITIOJTHEH pPaHee, TakK YTO 3TO IPaBO HEe II03BOJITEeT a0COMIOTHO HAOEXKHO IEPEKPHITh
OOCTyH K 00beKTaM.

s mociegoBaTENbHOCTEN 3TO IIPABO IIO3BOJIAET UCIIOJIb30BATh Q)YHKHI/II/I currval B nextval.

IIJIsT TUTIOB ¥ MOMEHOB 3TO IIPABO IIO3BOJISIET MCIIOJIL30BaTh 3alaHHBIA THII UM JOMEH P COo3Ma-
HUM TaOIuI], GYHKIIUH UK IPYTUX 00BEKTOB CXeMEIL. (3aMeThTe, UTO 3TO IPaBO He OrpaHuYnBaeT 00-
1ee «KUCIIOIL30BaHMe» THUIIA, HAaIpuMep oOpallleHre K 3HaYeHUSAM THIIA B 3ampocax. bes aToro mpa-
Ba HeJb3s TOJBKO CO3[aBaTh 00LEKTHI, 3aBUCAIINE OT 3aJaHHoro Tumna. OCHOBHOe IMpeqHa3HauYeHNue
9TOTO IIpaBa B TOM, YTOOLI OTPAHUYHUTEL KPYT MMONIL30BaTeJIel, CIIOCOOHEBIX CO3/IaBaTh 3aBUCUMOCTH OT
THIIa, KOTOPEIE MOTYT BIIOCJIEICTBHY IIOMEIIATh BiIadesIbIily ThIIa U3MEHUTH €ro.)

s 06EPTOK CTOPOHHUX MAHHLIX 3TO IIPABO IIO3BOJISIET CO34ABATh MCIOIL3YIOUINE UX OIPEeNeIeHUs
CTOPOHHUX CEPBEPOB.

s CTOPOHHHUX CEPBEPOB 3TO ITPABO IIO3BOJIAET CO3OdaBaThk MCIIOJIB3YIOIIIME UX CTOPOHHUE TaOIUIIL.
Hamenéuueie aTUM IIpaBOM MOT'YT TaKZXKe CO3OaBaTh, MO)II/I(I)I/IHI/IPOBBTB UJIN yOaJIATh COOCTBEHHEBIE
COIIOCTaBJIEHUS IIOIb30BaTeJiel, CBI3aHHEIE C OHpeJIeJIéHHBIM CcepBepoM.

HpaBa, Tpe6y'IOH.II/IeC5{ OJIsd OPYTUX KOMaH[O, YKa3aHbl Ha CTPAHHUIIAX CIIPDABKU 3TUX KOMAH[I.

Postgres Pro mmo ymMon4aHuI0 Ha3HayaeT POJIM PUBLIC IIpaBa OJIsT HEKOTOPHIX TUIIOB OOBEKTOB, KOTTIa 9TH
00BbeKTH co3paroTcs. [Is Tabmuil, cTOJIOII0B, TOCIeA0BaTEeIbHOCTEM, 00EPTOK CTOPOHHUX JAAHHKIX, CTO-
POHHUX CEPBEPOB, OOTBIIINX 060HEKTOB, CXEM U TaOJIUYHBIX TTPOCTPAHCTB PUBLIC IO YMOTYaHUIO HUKAKUX
IpaB He moiy4daeT. s OPyrux THIIOB 0OBEKTOB PUBLIC IIOJyYaeT CIeOyIollue IIpaBa II0 YMOIYaHHIO:
CONNECT ¥ TEMPORARY (CO3HaHMe BPEeMEHHBIX Tabmuil) oy 6a3 JaHHBIX; EXECUTE — i1t QYHKIIUHM U IIPO-
nenyp; USAGE — OJIsl S3bIKOB M TUIIOB JaHHBIX (BKJIIOUas JHOoMeHH). Brapeneln o6beKTa, KOHEYHO XKe, MO-
KEeT 0TO3BaTh (ITOCPEACTBOM REVOKE) KaK SBHO Ha3HAYEHHBIE TPaBa, TaK ¥ MpaBa Mo yModauuio. (s
MaKCHMaJllbHOM 6e30MacHOCTH KOMaHOy REVOKE HYXKHO BBITIOJHSATE B TPAH3aKIIMHU, CO3MaloIel 00LeKT;
ToTrHa He 00pa3yeTcss OKHO, B KOTOPOM IPYTOM ITOJIb30BaTeIb CMOXKET 00paTUThCs K 00beKTy.) Kpome
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TOT'0, 3TU U3HAYaJIbHO Ha3Ha4YaeMble IIpaBa 10 YMOIYaHUIO MOXKHO IIepeonpefesInTh, BOCIIOIb30BaBIINCh
komaHpou ALTER DEFAULT PRIVILEGES.

B Tab6mnurie 5.1 moka3aHbl OHHOOYKBEHHBIE COKPAIIEHHsI, KOTOPLIMH 0003HAYAIOTCS 9TH MpPaBa B CITUCKaX
ACL (Access Control List, Crircok KOHTPOJIS AOCTYIIa). BE yBUOUTE 9TU COKPAIlleHUs B BEIBOJIE TIEPEYNC-
JIeHHBIX HUXKe KoMaH[ psql unu B cTosnbitax ACL B CHCTEeMHEIX KaTaJlorax.

Taonuna 5.1. CokpaméHabie 0003HaYeHus1 npaB B ACL

IIpaBo CokpalieHue IIpuMeHHMBbIE€ THNIHEI 00HEKTOB

SELECT r («read», uTeHue) LARGE OBJECT, SEQUENCE, TABLE (1 0OBEKTEHI, II0-
moOHBIM TabmuiiaM), CTonOel TabIuIIbI

INSERT a («append», mobaBme- |TABLE, CTOJIOEIl TaOIHUIIEI

HUe)

UPDATE w («write», 3amIuCh) LARGE OBJECT, SEQUENCE, TABLE, cTOJ0er] Tabmu-
ITBI

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES x TABLE, cTOn0OeI TabmIuIlbl

TRIGGER t TABLE

CREATE C DATABASE, SCHEMA, TABLESPACE

CONNECT c DATABASE

TEMPORARY T DATABASE

EXECUTE X FUNCTION, PROCEDURE

USAGE U DOMAIN, FOREIGN DATA WRAPPER, FOREIGN SERVER,

LANGUAGE, SCHEMA, SEQUENCE, TYPE

B Tab6numa 5.2 gns Kaxpgoro tuma SQL-o60beKTa MoKa3aHbl OTHOCSIIUECS K HEMY IIpaBa, C UCIIOIb30Ba-
HUEeM ITPUBEOEHHBIX BHIIIE COKpallleHul. Takxke B Hel [OJIs KaXKOOoro THUIIa IIpUBefeHa KoMaHaa psql, Ko-
TOpas IMO3BOJISIET Y3HATh, KaKuWe MMpaBa Ha3HaveHHl AJi1 00beKTa 3TOr0 THUIIA.

Ta6auna 5.2. CBogKa mpaB JOCTyma

Tun o0beKTa Bce npaBa IIpasa rUBLIC nmo |[Komanpga psql
YMOJIYaHHIO
DATABASE CTc Tc \1
DOMAIN U U \dD+
FUNCTION UIM PROCEDURE X X \df+
FOREIGN DATA WRAPPER U HET \dew+
FOREIGN SERVER U HET \des+
LANGUAGE U U \dL+
LARGE OBJECT rw HET
SCHEMA ucC HeT \dn+
SEQUENCE rwU HeT \dp
TABLE (M 00BEKTEI, HOO00HBIE Ta0IU- arwdDxt HET \dp
11am)
Cronber; TabIIHIIEL arwx HET \dp
TABLESPACE C HET \db+
TYPE U U \dT+
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ITpaBa, HA3HAYEHHBIE [JIS ONPENEIEHHOT0 00BEKTa, BEIBOOSITCSA B BUAE CIIMCKA 9JIEMEHTOB aclitem, Toe
KaX[Obi aclitem UMeeT TaKou popmart:

npaBoobianareilb=ab6peBHarypa—-npaBsal*] .../ npasogareis

Kaxkpgpiii aclitem COHEPKUT pas3pelreHusi, KOTOphle OBIIM ITPENOCTaBJIEHB CYOBEKTY OIIpeneneéHHBIM
mpaBopaTteneM. KoHKpeTHEIE IIpaBa IIpecTaBlIeHEl OqMHOOYKBEHHLEIMU abO6peBruaTypaMu U3 Tabuie Tab-
nuna 5.1 ¢ mobaBreHueM *, eClIU IpaBo OBIJIO BHIIAHO C IMapaMeTpoM Iepemauyu. Hampumep, 3amuch
calvin=r*w/hobbes 03Ha4aeT, YTO POJIb calvin UMeeT IPaBo SELECT (r) C BO3MOXKHOCTHIO Ilepenadu (*),
a TakxXKe HellepefaBaeMoe IIpaBo UPDATE (w), ¥ 06a 3T IpaBa JaHEl eMY POJIbIo hobbes. Eciu calvin uMe-
eT OJis 9TOro 00beKTa U OpyTHue IIpaBa, IpefoCcTaBIeHHble eMy OPYTUM IIpaBofaTeieM, OHU BEIBOOSITCS B
OTIEeJIbHOM 3JieMeHTe aclitem. [IycToe mone npaBoobiamaTens B aclitem COOTBETCTBYET PONIU PUBLIC.

Hampumep, IpeanonoxKuM, YTO IIOIb30BATEIb miriam CO3MAET TaOMUIIEI mytable ¥ BBIITOIHSIET:

GRANT SELECT ON mytable TO PUBLIC;
GRANT SELECT, UPDATE, INSERT ON mytable TO admin;
GRANT SELECT (coll), UPDATE (coll) ON mytable TO miriam_rw;

Torpma koMmaHma \dp B psql mokaxKeT:

=> \dp mytable
Access privileges

Schema | Name | Type | Access privileges \ Column privileges | Policies
———————— s S s st R
public mytable table miriam=arwdDxt/miriam+| coll: + |

\

| =r/miriam + | miriam_rw=rw/miriam |
| admin=arw/miriam \

(1 row)

Ecnu ctonbern «IIpaBa mocTyma» (Access privileges) miist gaHHOTO 00BEKTa IIYCT, 3TO 3HAYHUT, UTO OIS
00beKTa OelCTBYIOT CTaHIapPTHEIE IIpaBa (TO eCTh 3alIMCh IIPAB B COOTBETCTBYIOIIEM KaTaJIoTe COTEePIKUT
NULL). IIpaBa mo yMoim4aHHIO BCerja BKIIOYAIOT BCe ITpaBa IJis Bilafesiblla ¥ MOTYT TaKiKe BKJII0OYaTh
HEKOTOpPERIE IIpaBa Ajisd PUBLIC B 3aBUCHMOCTH OT THUIIA OGBGKT&, KaK Pa3bsiACHAJIOCE BHIIIIE. HepBas{ KO-
MaH[a GRANT UJIM REVOKE .71 00beKTa MPUBOOUT K CO3MaHMI0 3aIlMCU IIpaB 10 YMOJIYaHUIO (HallpuMep,
{miriam=arwdDxt/miriam}), & 3aTeM U3MEHSIET 3Ty 3allUCh B COOTBETCTBUHU C 3afaHHBIM 3ampocoM. ITo-
moOHEIM 00pa30M, CTPOKH, IMOKa3aHHBIE B cTOJOIe «[IpaBa mocTyma K ctonbmam» (Column privileges),
BBIBOASITCS TOJIBKO AJISI CTOJIOIIOB C HECTAHOAPTHEIMYM IpaBaMu AOCTyHa. (3aMeTbTe, YTO B JAHHOM KOH-
TEKCTEe IIOJ «CTaHOapPTHBRIMU ITpaBaMU» BCerha IToJpa3yMeBaeTcsl BCTPOEHHBIM HaboOp Ipas, Ipenompe-
OeJEHHBIN 11 TUHa 00bekTa. Eciim ¢ 06beKTOM CBsi3aH HaGOp IIpaB 10 YMOITYaHUIO, ITOJIYYEeHHEBIHA ITOCIe
U3MEHEHUS B pe3yJibTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHHIE ITpaBa OyayT BCerma BHIBOOUTHLCS
SIBHO, TTOKa3kIBas 3(pPekT KoMaHOk ALTER.)

3aMeThTe, UTO IPaBO PaCIIOPSKEeHHs IIpaBaMi, KOTOPOe UMeeT Biafesell, He 0TMe4YaeTCs B BHIBOOUMOM
CBOJKe. 3HAKOM * OTMeYaloTCs TOJbKO Te IIpaBa C IIPaBOM Iepefayy, KOTOphe ObUIM SBHO Ha3HAYEHBI
KoMy-n1u6o.

5.8. MNOANTUKM 3aLLUTbI CTPOK

B pmomonHeHue K cTaHOapTHOM cucTeMe mpaB SQL, ynpasnseMmoit komaumoit GRANT, Ha ypoBHe Tabuil
MOZKHO ONPENENIUTh NOAUMUKU 3dW,UMmbl CMpPOoK, OTPAaHUYUBAIOIINE [IJId 10JIb30BaTeiel Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BPAllleHE OORIYHLIMY 3aIlIpoCaMu Ui f00aBIeHbl, U3MEHEHH! U yIaleHbl KOMaH-
IaM¥, U3MEHSIONIMMHU OaHHBIe. TO HA3hBAeTCSA TaKXkKe 3aujumou Ha yposHe cmpok (RLS, Row-Level
Security). ITo ymonmuauuio TaGIUILI HE UMEIOT IIOJIUTHUK, TaK 4YTO ecjiu cucTteMa npaB SQL pasperraer
TIOJT30BATEJIIO IOCTYI K TabJiulle, BCe CTPOKHU B HEM OMHAKOBO OOCTYITHEI [JIsI YTEHUS WU U3MEHEHUS.

Korpma mns TaGmuilkl BKIIOYAETCS 3allluTa CTPOK (¢ moMoIbio KomaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBIYHBIE 3aITPOCH! K Tabjulle Ha BEIOOPKY MM MOOUMUKAIIUIO CTPOK HOJIZKHEI
pas3pemraTbCcsa MOTUTUKOMN 3alIuThl CTPOK. (OmHAKO Ha Blagesblla TaOIUIlbl TaKKWe MOIUTHKH OOLIYHO He
medcTByIoT.) ECcriu monuTHKa OIS TaOIUIIEI He OoIlpedesieHa, IPUMeHsIeTCs IMOIUTHKA 3allpeTa Mo YMOJI-
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YaHWIO, TAaK YTO HUKaKHe CTPOKHU B 9TOM TabIuIle HeNIb3s YBUOETh UM MOOUGUIINPOBaTh. Ha onepamuu
¢ Tabuien B IeI0M, TaKe KaK TRUNCATE M REFERENCES, 3allliTa CTPOK HEe PacHopOCTPaHsIETCs.

ITonuTtukM 3aIIUTHI CTPOK MOT'YT IIPUMEHATLECA K Ol'Ipe,'E[eJ'IéHHbIM KOMaHOaM H/UIn POJIAM. HOJ’II/ITI/IKy
MO2KHO OIIpedeinTh KaK IIPUMEeHAaeMYyI0 K KOMaHOaM ALL (BCcem), 100 SELECT, INSERT, UPDATE U DELETE.
KpOMe TOI'O, IIOJIMTUKY MO2KHO CBsAA3aTh C HECKOJILKUMU POJIAMHU, IIPU 3TOM I[eﬁCTBYIOT OOBIYHBIE IIpaBHJIa
YJIEHCTBaA Y HACJIEOOBaHUA.

YTo6H! OIpenenuTh, KaKue CTPOKU OyAyT BUOUMBIMU WUJIM MOTYT U3MEHSTHCS B TaOulle, [/ IOJTUTUKYU
3amaéTcs BEIpaXkKeHre, Bo3Bpallalolee JIOTU4eCKUi pe3ynbTaT. ITO BeIpaxkeHue OyaeT BEIUYUCIISATHCS AJIs
KaXKIOoW CTPOKU Ilepel OPYTUMU YCIOBUSIMU UNMU QYHKOMSIME, IIOCTYNAKIUMU U3 3alIpoca I10JIb30BaTe-
7. (EDMHCTBEHHBIM UCKJIIOYEHNEM U3 3TOT'0 IIpaBUila ABNISAIOTCS repmetuunsle QYHKINN, KOTOPHIE TapaH-
TUPOBaHHO He AONYCKAalOT yTeYK: UH(OopMaIuy; ONTUMU3AaTOP MOXKET PEILIUTD BHIIIOIHUTD 3T QYHKIIUU
IO IPOBEPOK 3aIUTHL CTPOK.) CTPOKM, IJIsT KOTOPHIX 3TO BRIpaXkeHUe Bo3BpalllaeT He true, oOpabaTkl-
BaThcsA He OynmyT. UToOHB HE3aBUCUMO yIIPaBJISATh HAOOPOM CTPOK, KOTOPHEIE MOXKHO BUETh, U HaGOpoM
CTPOK, KOTOPEIEe MOKHO MOOUGUIINPOBATh, B IIONIUTUKE MOXKHO 3aflaTh OTAeIbHEIE BhIpakeHus. Bripaxe-
HUS IOJIUTHUK 00pabaTeIBalOTCS B COCTaBe 3alpoca C IpaBaMU UCIIOIHSIOIIEr0 ero I0Ib30BaTess, HO A1
obpareHus K JaHHLIM, HeJOCTYIIHEIM 3TOMY II0JIb30BaTeJIl0, B 9TUX BEIPAXKEHUSIX MOTYT IPUMEHSTHLCS
byHKINY, openensolre KOHTEKCT 6e30I1acHOCTH.

Cymepnosib30BaTeNIN M POJIM C aTpuOyTOM BYPASSRLS BCcerma oOpallaiTcs K Tabiuile, MUHYS CHCTEMY
3alIuThH CTPOK. Ha Brnagenbila TaGIUIIL 3allIUTa CTPOK TOXKE He IeHCTBYeT, XOTS OH MOXKEeT BKJTIOUHUTD €€
Ioisi ceOs MPUHYOUTENbHO, BEIITOIHUB KoMaHoy ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotnremnemoe IIPaBO BKIIIOYAThb HMJIM OTKIIIOYATh 3alllUTY CTPOK, a TaKXKe OIIpedesiaThb IIOJIUTUKH OJId
Ta6J'II/II_U:>I, UMeEeT TOIbKO €€ Blajieiell.

I co3maHus IIONUTHUK NTpeagHa3HadeHa komaHna CREATE POLICY, gnsa usmenenus — ALTER POLICY,
a ons yoanesuss — DROP POLICY. YTo6ObI BKITIOYHUTE UJIM OTKJIFOUHUTD 3AIUTY CTPOK [JISI OIIPeeIeéHHOM
TabIUIEI, BOCHOJIB3yHTEeCh KOMaHmou ALTER TABLE.

Ka}KHOfI IIOJIMTUKE Ha3Ha4YaeTCd MM, IIPDU 3TOM OJIA O,'E[HOI;I T&6J’II/IL[bI MOZKHO OIIpeneyinTb HEeCKOJIBKO
MONMUTHUK. TaK KakK IIOJINTHUKHU IIPUBA3aHEBI K Ta6J'II/ILIaM, Kaxpgasi IIOJIMTHUKa OJId TE[GJ'[I/II_IBI OOJI2KHAa UMETb
YHUKAJIbHOE UMJ. B Pa3HBIX TaGJ'II/II_IaX IIOJINTUKU MOTYT UME€Th OOMHAKOBEIE KUMEHaA.

Korpa K onpeqieIEHHOMY 3apOCy MPUMEHSIOTCS HECKOMBKO MTOJTUTUK, OHU OOBEUHSIIOTCS JTU0O0 JIoTHYe-
CKUM CJIOKEeHUEeM (eCJTU MMOMUTUKY Pa3pelnTesbHbE (TT0 YMOTYaHuI0)), Tub0o YMHOXKEHUEeM (eCITu TTOIH-
TUKW OTPAaHUYUTEJIbHEIE). ITO MOA0O6HO TOMY, KaK HEKOTOpPas POJIb MOJyYaeT mpaBa BCEX POJIeH, B KOTO-
pBIe OHA BKJIIOYEHA. Pa3pemuTenbHBIEe U OTPAHUYUTEIBbHBIE TOTUTUKY PAaCCMaTPUBAIOTCS HUXKE.

B kagecTBe IIPOCTOTO IIpHUMeEpPa, CO3AaTh ITIOJIMTUKY AJId OTHOIIEHMA account, IIO3BOJIAIOIIYIO TOJIEKO YJIe-
HaM POJIM managers OﬁpaﬂlaTBCH K CTPOKaM OTHOIIEHUA U IIPKU 3TOM TOJIBKO K CBOMM, MOZKHO TakK:

CREATE TABLE accounts (manager text, company text, contact_email text);
ALTER TABLE accounts ENABLE ROW LEVEL SECURITY;

CREATE POLICY account_managers ON accounts TO managers
USING (manager = current_user);

DTa MOJUTHKA HEesIBHO ITopa3yMeBaeT U MpeaoxkeHne WITH CHECK, MAEHTUYHOE IIPenIoXeHuIo USING,
TIO3TOMY YKa3aHHOe OTpaHHYeHNe IMIPUMEHSETCS U K CTPOKaM, BEIOMpPaeMbIM KOMaHIOOM (TakK YTO OOWH
MeHeOXKep He MOXKET BHIIIOIHUTh SELECT, UPDATE MJIM DELETE [JIS CYIIECTBYIOIINX CTPOK, IpUHAaaIexka-
MUX OPYTOMY), M K CTPOKaM, U3MeHsIeMbIM KOMaH/IOM (TaK 4TO KOMaHOaMu INSERT ¥ UPDATE HEJIb35 CO-
37maTh CTPOKM, IPUHAAJIeXKallue APyroMy MeHeIXKepy).

Ecnu pone He 3amaHa, mub0 3aJaHO CIelWaIbHOE UMS MOIb30BaTENS PUBLIC, MOMUTUKA TPUMEHSIETCS
KO BCEM II0JIh30BATENSAM B aHHOU cucTtemMe. YTOOH BCE MOMb30BATENN MOTIHM 0OPATUTHCS TOJIBKO K COO-
CTBEHHOM CTPOKE B TaOJIHIIE users, MOXKHO IIPUMEHHUTD IIPOCTYIO IIOJIUTUKY:
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CREATE POLICY user_policy ON users
USING (user_name = current_user);

910 paboTaeT MOmOOHO MPENBIAYIIEMY IIPUMEDY.

YTo6BI OIPENENUTD OJI CTPOK, HOOaBIsIEMEIX B Ta0JIHIY, OTHAEIbHYIO IOJIMTUKY, OTIIMYHYIO OT IIOJINTUKH,
OTPaHUYMBAIOIIEH BUIUMBIE CTPOKH, MOXKHO CKOMOWHHUPOBATh HECKOILKO MONMUTHUK. Clemyrolias mapa
TIOJIUTHK IIO3BOJIUT BCEM II0JIb30BATEJIIM BUIETH BCE CTPOKHU B TAOJIHIIE users, HO U3MEHSITh TOJILKO CBOIO
COOCTBEHHYIO:

CREATE POLICY user_sel_policy ON users
FOR SELECT
USING (true);

CREATE POLICY user_mod_policy ON users
USING (user_name = current_user);

I71s1 KoMaHObl SELECT 9TH ABE MOJIUTUKN 00BeOUHSIOTCS Ollepaliel OR, TaK YTO B UTOTE 3TO ITO3BOJISIET
BRIOMpPATH BCE CTPOKU. [IJIs1 KOMaH[ APYTHUX TUIIOB TPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PDHEKT TOT
JKe, 4YTO U paHbIIIe.

3aIIuTy CTPOK MOZKHO OTKITIOYHUTh TaK 7K€ KOMaHOOMW ALTER TABLE. IIpy OTK/IIOYEHHUH 3AITUTHI, IIOJTUTHKH,
ompenesiEHHBIE OIS TAOJHIIEI, HEe YOAJSIOTCS, a IPOCTO UTHOPUPYIOTCs. B pesynbraTe B Tabmuile OymyT
BUOHBEI M MOTYT MOOUGMUIIMPOBATLECS BCE CTPOKH, C YUETOM OTPaHHYEHUWN CTAHOAPTHOM CHUCTEMEl IpPaB
SQL.

Huxxe nokas3aH paBBépHYTbeI IIpuMeEP TOTrO, KaK 3TOT ME€XaHN3M 3allTUThI MOZKHO IIPUMEHATH B ITPOKM3BO/I-
CTBeHHOU cpene. Tabmuila passwd UMUTUDPYET ¢daiin maponei B Unix:

—— IlpocTo¥ npuMep Ha Oasze danna passwd
CREATE TABLE passwd (

user_name text UNIQUE NOT NULL,
pwhash text,
uid int PRIMARY KEY,
gid int NOT NULL,
real_name text NOT NULL,
home_phone text,
extra_info text,
home_dir text NOT NULL,
shell text NOT NULL

)

CREATE ROLE admin; —-—- ADMHHHCTPAaTOP

CREATE ROLE bob; —— OOBLIUHBIH TTONL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONb30BATENb

—— Hanomndendue TabIMULEBL
INSERT INTO passwd VALUES

('admin', 'xxx',0,0, '"Admin', '111-222-3333"',null, '/root"', '/bin/dash');
INSERT INTO passwd VALUES

('bob', 'xxx',1,1,'Bob"', '123-456-7890"',null, '/home/bob"', '/bin/zsh"');
INSERT INTO passwd VALUES

('alice', "xxx',2,1, 'Alice"','098-765-4321"',null, '/home/alice', '/bin/zsh"');

—— Heo6xOOMMO BKIIOUUTHL OId STOH TaOIUIE 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNAThH IOObBE CTPOKHU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIUYHBEIE MONbL30OBATENM MOI'YT BHIOETH BCE CTPOKH
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CREATE POLICY all_view ON passwd FOR SELECT USING (true);
—— OObIuHBIE TIONB30OBATENU MOTYT HM3MEHdTh COOCTBEHHBIE OAHHBIE, HO
—— He MOTyT 3alaThb NPOU3BOINLHYIO O060NOUKY BXOOa
CREATE POLICY user_mod ON passwd FOR UPDATE
USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND
shell IN ('/bin/bash', '/bin/sh','/bin/dash', '/bin/zsh','/bin/tcsh')
)i

—— AIOMUHUCTPATOPH MONyUYaloT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [onb30BaTENdM pal3pemaeTcd uYTeHHEe TONbKO OOmemOCTYIHBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonmb30OBaTENdM paspeumaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHM pPaboTaioT

oxupgaeMbIiM 00pa3oM. [IpUMEHUTENFHO K IPeAbIAyIIeMy IPUMEePy, 3TH KOMaH/Ibl ITOKa3kIBAIOT, YTO CHU-
cTeMa pas3pelleHni paboTaeT KOPPEKTHO.

- A,H,MI/IHI/ICTpaTOp MOXET BHIOETb BCe CTPOKH H IIOIId
postgres=> set role admin;

SET
postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir
shell
——————————— e e e e s e e
+ ___________
admin | xxx \ 0 | 0 | Admin | 111-222-3333 | | /root
/bin/dash
bob | xxx \ 1 | 1 | Bob | 123-456-7890 | | /home/bob
| /bin/zsh
alice | xxx \ 2 1 | Alice | 098-765-4321 | | /home/alice
/bin/zsh
(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca
postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for table passwd

postgres=> select user_name, real_name, home_phone,extra_info,home_dir, shell from passwd;

user_name | real_name | home_phone | extra_info | home_dir shell
——————————— -4 4
admin | Admin | 111-222-3333 | | /root /bin/dash
bob | Bob | 123-456-7890 | | /home/bob /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for table passwd
—— Amuca MOXeT UH3MEeHUTH CBOE uMd (none real_name), HO He UMA KOro—nubo Opyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
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postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

ERROR: new row violates WITH CHECK OPTION for "passwd"

postgres=> delete from passwd;

ERROR: permission denied for table passwd

postgres=> insert into passwd (user_name) values ('xxx');

ERROR: permission denied for table passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [IapoNb; IMOMNBITKH MNOMEHdTb Opyrue mnaponu RLS mpocTo
UTHOPUPYET

postgres=> update passwd set pwhash = 'abc';

UPDATE 1

Bce momuTHKH, co3gaBaeMbIe [0 3TOTr0, OBIIM Pa3peIIuTeTbHLIMU, YTO 3HAYUT, YTO IIPKU HPHUMEHEHUH
HECKOJILKUX ITOJIUTUK OHU 00LeIUHSIINCE JIOTHYECKUM onepaTopoM «MJIM». X0Ts MOKHO CO30aTh TAaKue
pa3pemmnTenbHble TOJIUTUKY, KOTOPBEIe OYAYT TOJIBKO pa3pelnaTrh JOCTYHI K CTPOKAaM IIPU OIIPeaeTIEHHBIX
YCJIOBHUSIX, MOXKET OBITH ITPOIIle CKOMOMHUPOBATh Pa3peIIuTeIbHbIE IIOTUTUKY C OTPAaHUYUTEIIBHEIMHE (KO-
TOPBIM [OJIKHBI YIOOBJIETBOPSATH 3allMCH U KOTOPHIE OOBEAMHSIOTCS JIOTMUYECKUM olepatopom «H»). B
pa3BuUTHE MPEOBIOYIIEro TpuMepa MBI 06aBUM OrPaHUYUTENbHYIO HOJUTUKY, Pa3pPelIaionly0 agMuHN-
CTpaToOpy, MOAKIIOYEHHOMY Yepe3 JIOKalIbHEIN cokeT Unix, oOpamiaThCsa K 3alIUCAM TabOJIUIL passwd:

CREATE POLICY admin_local_only ON passwd AS RESTRICTIVE TO admin
USING (pg_catalog.inet_client_addr () IS NULL);

3aTeM MBI MOXKeM YOeauThCs, YTO agMUHUCTPATOP, ITOOKTIOUYEHHBIN 10 CETH, HE YBUAUT HUKAKUX 3allu-
cel, 6aromapsi 9TOM OTPaHUYUTEIILHOM TIOJIUTUKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

=> TABLE passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir |
shell

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha mpoBepKYM CCHIIOYHOM 1IEIOCTHOCTH, HaIPUMED, Ha OTPaHUYEHUS YHUKATLHOCTH M BHEIITHHUE KITIOYH,
3aluTa CTPOK HUKOTIa He PacIpoCTpaHseTcs, YTOOB He HapyIllajlach IEeIO0CTHOCTb MaHHBIX. [loaTOMY
OpraHMU3aIlvIo0 ¥ MOJTUTUKHY 3aIlUTH Ha YPOBHE CTPOK HE0OXOIMMO TIIAaTeJIbHO MpopabaThiBaTh, YTOOLI HE
BO3HUKJIM «CKPBIThIE KaHAIbI» YTEYKU HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTODPHIX CTy4Yasix BaxKHO, 4TOOBI 3aITa Ha YPOBHE CTPOK, HA060poT, He mericTBoBana. Hampumep,
pe3epBHOE KOTTMPOBAHUE MOXKET OKa3aThCs MPOBATbHEIM, €CJTH MEXaHW3M 3allIUTH Ha YPOBHE CTPOK MOJI-
Ya He JAaCT CKOTIMPOBATh KaKue-Tub0 CTPOKM. B TakoM ciiydyae BBl MOXKETE YCTAaHOBUTH [JIS TapaMeTpa
KOHUTrypanuu row security 3Hauenue off. 3To camo 1o cebe He OTKIIIOYUT 3alIUTY CTPOK; IIPKU ITOM
mpocto OymeT BhlgaHa ommOKa, €ClIM Pe3yJ/IbTaThl 3ampoca OTQUIIBTPYIOTCS HOIUTUKOM, C TEM UTOOBI
MOKHO OBIJI0 U3YYUTh IPUYNHY OMMNOKN M YCTPAHUTE €€.
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B npuBenEHHEBIX BHINIE IIPHMepax BhIpaXXKeHUS IMOMUTUKHU YVUUTHIBAJIM TOJIBKO TeKylllle 3HaUeHUd B 3a-
IpalluBaeMoOy UM U3MEHsSIeMOM CTPOKe. DTO CaMBIM IPOCTOM M Haubosiee 3hGHEKTUBHEINA 10 CKOPOCTH
BapUaHT; II0 BO3MOXKHOCTHY peanu3aluio 3allluThl CTPOK CJIeAyeT IPOEKTUPOBaTh UMEHHO TakK. Ecniu xe
OJISI IPUHSTUS PEMIEHUsI 0 OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
5TO MOXKHO OCYIIECTBUTH, IPUMEHS B BEIPAXKEHUAX IIOJIUTHUK BIOXKEHHEIE SELECT UMK QYyHKITUHU, COOED-
XKamue SELECT. OgHaKO y4YTUTE, YTO IIPU TaKOU peaju3alluyd BO3MOXKHEBI YCJIOBUS IOHKM, YTO UPEBaTO
yTe4KOM MHGOpMaIUy, eCIu He IPUHSATH MepPhl IPEIOCTOPOKHOCTU. HanpuMep, paccMOTpuUM CIIenyo-
LIYI0 KOHCTPYKIIUIO TabIIUII;

—— omnpenelneHHe TIPYIN NPHUBUIETHUH
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL) ;

INSERT INTO groups VALUES

(1, 'low'),
(2, 'medium'),
(5, 'high');

GRANT ALL ON groups TO alice;
GRANT SELECT ON groups TO public;

alice gBngeTCcd AOMHHHCTPATOPOM

—— omnpenelneHHe YPOBHEH MNPUBUIETHH IId [NOIb30BaTeneH
CREATE TABLE users (user_name text PRIMARY KEY,
group_id int NOT NULL REFERENCES groups) ;

INSERT INTO users VALUES
('alice', 5),
("bob', 2),
("mallory', 2);

GRANT ALL ON users TO alice;
GRANT SELECT ON users TO public;

—-— rabnuua, comepxamad s3amumaeMyio HHGOPMAILIHIO
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

INSERT INTO information VALUES
('barely secret', 1),
('"slightly secret', 2),
('very secret', 5);

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

—— CTpoka nonxHa ObITh HOCTYMHA OId UYTEHUd/HU3MEHEeHUd [IONb30BaTendM C group_id,
—— OONBbIMM HIM PaBHEIM group_id HmaHHOH CTPOKH
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

—— Mbl 3amumaeM Tabnuuy c uHbopMalued, nonaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Teneps npenmonoxkum, 4To Anuca (pojib alice) XKeJlaeT 3allMcaTh «CJIerKa CEKPeTHYIO» MH(OopMaIluio,
HO ITPX 9TOM He XO04YeT AaBaTh mallory AOCTYI K Hel. OHa [enaeT CIIeayollee:

BEGIN;
UPDATE users SET group_id = 1 WHERE user_name = 'mallory';
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UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;

Ha mepB&Iit B3rIsIO BCE HOPMAJIBHO; mallory HY ITPHU KaKUX YCJIOBUSIX He MOIXKHAa YBUIETb CTPOKY «Secret
from mallory». OgHakKo 3mech BO3MOXKHO yCIoBHUe TOHKHU. Eciiu Mannopu (posib mallory) IapajjiejibHO
BBITIOJIHSIET, CKAaXKeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIUs B peXuMe READ COMMITTED, OHa CMOXKeT YBUAETh «secret from mallory». 3To mpouso-
OET, eCqM €€ TpaH3aKUuA OOUAET A0 CTPOKM information Cpaly IIOCJIE TOTO, KaK 9Ty CTPOKY U3MEHUT
Anuca (posnb alice). OHa 3a610KUpyeTCs, oXKUOass GUKCUPOBAHUS TPaH3aKIUKU AJIHUCH], a 3aTeM IIPOYU-
TaeT U3MEHEHHOE COTEPXKUMOE CTPOKM OJiaromaps MPemJioKEeHUI0 FOR UPDATE. OgHAKO OpU 3TOM H3-
MEeHEHHOe COOepPzKUMOe users He OyIOeT MPOYHUTAaHO HESIBHBHIM 3aIlIPOCOM SELECT, TaK KaK 3TOT BJIIOXKEH-
HBIY SELECT BHITIONHSAETCS 6e3 yKa3aHUs FOR UPDATE; BMECTO 3TOI'0 CTPOKA users YMTAETCS U3 CHUMKAQ,
MIOJTy4eHHOI'0 B HavaJsie 3ampoca. TakuM 00pa30M, BHIpaXKeHUe MOJIUTUKY IIPOBEPSET CTapoe 3HaUYeHue
YPOBHS IPUBUJIETUH II0JIb30BaTENI mallory U MO3BOJISET €l BUIETh U3MEHEHHYIO CTPOKY.

O6o1iTH 3Ty MTPo6IeMy MOKHO HECKOJIBKUMU crioco0amu. [TepBoe MPOCTOe pelIeHrue 3aKII04YaeTCs B UC-
TMOTb30BAHUU SELECT ... FOR SHARE BO BJIOKEHHBIX 3aIlpocax SELECT B IIOJIUTHKAX 3aIlUTHl CTPOK.
OpHaKo [/ 9TOT0 HOTpebyeTcs maBaTh 3aTPOHYTHIM II0JI30BATEISIM IIPAaBO UPDATE B LENIeBOM TabmuIle
(3mech users), YTO MOXKET OBITH HEXKeJaTeNbHO. (X0TS MOXKHO TPUMEHUTD €II€ OAHY MOITUTUKY 3alllu-
THI CTPOK, YTOOBI OHM HE MOTIH MPaKTUYECKU BOCTOJIb30BATHCS 3TUM TIPABUIIOM; JTUOO MTOMECTUTH BJIO-
KEHHBIN SELECT B (YHKIIHIO, OIIPEIeIsSIoIyi0 KOHTEKCT 6e30macHoCTH.) KpoMe 3TOro, akTUBHOE KCII0JTh-
30BaHHE OIOKUPOBOK CTPOK B IIeJIeBOM TabuIle MOXKEeT IIOBJIeYb MPOOIeMbl C IPOU3BOOUTETBHOCTHIO,
0COOEHHO MPH YaCTHX U3MEeHeHUsX. [Ipyroe pelleHue, IPakKTUYHOE, eCIU liefieBasi TabnIuila H3MeHsIeT-
CsI HeYacTo, 3aK/Ii0YaeTcs B 6JIOKUPOBKE 1e1eBOM TalJIHUIEI B PeXXuMe ACCESS EXCLUSIVE ITpU U3MEHe-
HUM, YTOOH HUKAKHe IIapasjie/ibHble TPAH3aKIMKU He BUAEJIN CTaphle 3HaYeHUs CTPOK. JIn6o MOKHO IIpo-
CTO MOKOATHhCS 3aBEPIIEHUS BCEX MapajIeJIbHBIX TPAaH3aKIUH II0CJIe U3MEHEHUs B I[eJIeBOM TabiuIle,
IpexXje 4eM BHOCUTh U3MEHEHHUS, paCCYNTaHHbLIE Ha HOBBIE YCIIOBUS 6€30ITacCHOCTH.

3a momoHUTENbHBIME nogpobHocTaMH obpaTtutech K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

KnacTep 6a3 manubx Postgres Pro cogepAKuT oguH WM HECKOJILKO MMEHOBAHHBIX 9K3eMIUISIPOB 6a3. Ha
YPOBHE KJIaCTepa CO3[Al0TCs POJIK U HEKOTOPHIE APYTHe OOBEeKTEL. [IpH 9TOM B PaMKax OJHOTO MOMAKIIIO-
YeHHsI K CepBepy MOXKHO oOpaIaThCs K JAaHHBIM TOJIPKO OOHOM 6a3bl — TOM, 4TO Oblja BhIOpaHa MIpPHU
YCTaHOBJIEHUH COEeOUHEHUS.

IIpumMeuyanue

[Tonbp30BaTenu KiacTepa He 00s13aTeNIbHO OyoyT UMeTh JOCTYI KO BceM 6a3aM AaHHBIX 9TOT0 Kia-
crepa. ToT ¢haKT, 4YTO POIK CO3[AIOTCS Ha YPOBHE KiacTepa, O3HavaeT TOJIBKO TO, YTO B KJacTepe
He MOJKeT OBITh IBYX POJIEM joe B Pa3HBIX 0a3axX JaHHHIX, XOTS CHCTEMA II03BOJISIET OTPAHUYUTH
OOCTYI joe TOJIBKO HEKOTOPHIMU 0a3aMu MaHHBIX.

Baza OaHHBIX COOEPZKUT OOHY UJIN HECKOJIBKO MMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO O4Uepenb cogepzxkKaT
Ta6J'II/II_IBI. CxeMHI TaKXKe cogepzKaT UMeHOBaHHEIE 00BEKTHI OPYrux BUOOB, BKIIIO4Yas THUIIBI JaHHEBIX, (by'HK-
U U oriepaTophl. OOHO U TO XKe UM 00heKTa MOXKHO CBOOOIHO MCIIOIb30BATh B PAa3HLIX CXeMaX, HalpH-
Mep U schemal, M myschema MOTYT COA€ePZKaTh TaOJIUIEI C UMEHEM mytable. B oTnuume ot 0a3 maHHEBIX,
CXEeMBEBI He OT'PaHUYNBAIOT OJOCTYII K HaHHBIM: ITOJIb30BATEJIN MOT'YT 06pa]J.IaTbC$I K 00beKTaM B JII000H cxe-
Me TeKymefI 0as3:ul OAaHHBIX, €CJIKM UM Ha3Ha4Y€Hbl COOTBETCTBYIOIIIME IIPDABa.

EcTh HECKOIBKO BO3MOIKHEIX OGBHCHGHHﬁ, OJisi 4ero CTOUT IIPUMMEHATE CXEMBEI:

* Yrto6r! opHYy 6a3y maHHBIX MOTJIM MCIIOJIh30BaTh HECKOJIBKO II0JIh30BaTEeIel, HE3aBUCUMO OPYT OT
mpyra.
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e Yrto06H O6'b€JZ[I/IHI/ITb 00BEeKTH 6a3bl HOAaHHBIX B JIOTUYECKHEe I'DYIIIIBL OJId 00JIeTYeHU ST YIIPpABJIIEHUA
HUMHU.

¢ YrtoOHl B ogHOM 6a3e COCYIIeCTBOBAJIM Pa3Hbie IIPUJIOKEHNSI, ¥ IIPU 9TOM He BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMnbI B HEeKOTOpPOM CMEICJIE momoOHBEI KaTaloraM B OHepaHHOHHOﬁ CucrteMe, HO OHM He MOI'yT ORITH
BJIO2KE€HHBIMU.

5.9.1. Co3paHue cxeMmbl

11 co3manus cxeMel ucnonbdyercsa Komanga CREATE SCHEMA. ITpu 5ToM BeI OIpefensieTe UM CXeMEL
110 CBOEMY BBHIOODPY, HAIIpUMep Tak:

CREATE SCHEMA myschema;

YTt0o06BI CO30aTh OOBEKTHI B CXeME HJIM 00PaTUTHCS K HUM, YKa3bIBAUTE NO/IHOE UMS, COCTOSIIEEe U3 UMEH
CXeMBI 1 00BEeKTa, pa3leléHHBIX TOUYKOM:

cxeMa. rabnuia

9TOoT cuHTaKCcuC paboTaeT Be3fe, rae 0XKUAaeTcsa UMs TabIuIlkl, BKIII0OYass KOMaHOe Moaudukanuu tab-
JIMIBL ¥ KOMaHOB 00paboTKU [aHHBIX, 00CyKAaeMble B CenyoIux rinasax. (II1st KpaTKoCcTu MbI OymeM
TOBOPUTH TOJILKO O TabJIuIlaxX, HO BCE 3TO PaCHpPOCTPaHsAETCS U Ha IPyTrue TUIIEl UMEeHOBaHHBIX 00 HEKTOB,
HanpuMep, TUIH ¥ QyHKINN.)

EcTs elné 6osee oOIMM CUHTAKCHUC
fasa_gaHHBIX.CxeMa.TabnHia

HO B HACTO4IIee BpeMs OH IIoOOOeP2KUBaAEeTCA TOJIBKO OJIA (bopMaanoro COOTBETCTBHUA CTAaHOAPTY SQL
Ecnu BH YKa3hbIBaeTe 68.3y OAHHBIX, 3TO MOXKET OBITH TONBKO Oa3a OAaHHBIX, K KOTOpOfI BHI ITIOOKJIFOYEHEI.

Takum o6pa3om, co3gaTh TaOIUITy B HOBOM CXeM€E MOIKHO TaK:

CREATE TABLE myschema.mytable (

YT0o0BI yOAIUTh IIYCTYIO CXeMY (He COepzKallyio 00bEKTOB), BEIIIOTHUTE:
DROP SCHEMA myschema;

YmoanuTh cXeMy CO BCEMU COOEPKAIIUMUCS B HEell 00bEeKTaMU MOXKHO TakK:
DROP SCHEMA myschema CASCADE;

CrosALu#A 3a 3TUM OOLINHN MexXaHuU3M omucaH B Pasmesne 5.14.

YacTo GBEIBaeT HYXKHO CO3[OaTh CXeMy, BilafenblleM KOTOpPOoi OyImeT OpyroM IOIb30BaTeslb (3TO OOUH U3
CII0cO00B OTPaHUYEHUS ITOIb30BaTesIel TPOCTPaHCTBaMu UMEH). CaenaThk 9TO MOXKHO TakK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wumM4 HNO/IbB30BAaTENd;

Bl maxke MOXKeTe OIYCTUTh UMS CXEMEI, B 9TOM ClIydae UMeHeM CXeMBl CTaHeT UM II0oIb30BaTensa. Kak
5TO MOZKHO NMPUMEHATh, onucaHo B [logpa3mene 5.9.6.

CxeMHI C HWMEeHaMH, HAYMHAIIKUMHUCA C pg_, ABIAIOTCA CUCTEMHBIMU; ITIOJIE30BATEJIAM HE Pa3peIIeHO
HCIIOJIb30BATh TaKHE MMEHa.

5.9.2. Cxema public

IIo aToro MBI co3maBany TaOIUIIE, HE YKa3biBas HUKaKue UMeHa cXeM. [1o yMom4aHuIo TaKue TaOIHUIThl
(1 mpyrue oOBEeKTE) aBTOMAaTUYECKHU IIOMEIalTCs B cxeMy «public». OHa comepKUTCS BO BCeX CO3MaBa-
eMEIX 0a3ax JaHHBIX. TakKuM 00pa30M, KOMaHOa:
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CREATE TABLE products ( ... );
O9KBHUBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.9.3. NyTb NnouckKa cxeMbl

Bes3pme mucaTh IMOTHBIE UMEHA YTOMUTENbHO, M 4aCTO BCE PABHO JIyYIlle He IMPUBS3BIBATH ITPUTOKEHUS
K KOHKpPeTHOM cxeMe. [ToaTomy K TabnuiaM 0OBYHO 0OpPAIaloTCs 10 HeNOAHOMY UMEHU, COCTOSIIEMY
PoCTO U3 uMeHu Tabmuikl. CucTeMa ompefenseT, Kakasi UMEeHHO TabmuIla Imogpa3yMeBaeTCs, UCIIOb-
3ysi NymMb NOUCKA, KOTOPHIM ITPefCcTaBisieT coOO0M CIIMCOK ITPOCMaTpUBaeMEIX cxeM. Ilompa3symeBaeMoit
TabIuIel CYUTaAeTCs IIepBas Moaxoasaiias Tabmuila, HaligeHHas B cxeMax myTH. Eciu nogxopsimias Tab-
yuiia He HaloeHa, BO3HUKaeT omnbKa, gaxke eciii Tabiuila C TaKUM UMEHEM eCThb B IPYT'UX cXxeMax O6a3bl
MAHHBIX.

B03MOXHOCTE CO3maBaTh OMHOUMEHHEE OOBEKTEL B PA3HEIX CXeMaxX yCJIOXKHSET HallMCaHKe 3aIllpPOCOB,
KOTOpBIe OOJIKHEL Bcerna o0pamiaThCs K KOHKPETHEIM 00beKTaM. JTO TaKXKe IIOTEHIIUAJIbHO II03BOJISET
TIONH30BaTENSIM BNUATH Ha IOBEIEHNE 3alIPOCOB OPYTUX II0NTb30BaTeNel, 3JI0HaMEPEHHO UK CIIy4daliHo.
BBuny npeobnamaHus HEMIOIHEIX UMEH B 3alIpocax U UX MCII0JIb30BaHus BHyTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — IO CYyTH 3HAQ4YUT OOBEPSATH BCEM IIOJIb30BaTEISIM, UMEIOIINM IIPaBO CREATE B
aToM cxeMe. Korma BBHI BHITIOJTHSIETE OOBIYHEBIM 3aIlpoc, 3JI0HAaMEPEHHEBIM MOJIh30BaTEJh MOXKET CO3[aTh
00BEKTH B CXeMe, BKJIIOYEHHOM B Balll ITyTh ITIOMCKA, U TaKUM 00pa3oM IlepexBaTHIBATh yIIPaBlIeHUE U
BBITIOJTHATH TPOM3BOIbHEIE QyHKIIMKU SQL Kak eciu Obl UX BHITIOIHSJIN BHI.

[TepBasi cxeMa B IIyTU ITIOUCKa Ha3bIBaeTCs TeKylel. OTa cxeMa OyOoeT UCIIONIb30BaThCs HE TOJIBKO IIPU
TIOUCKe, HO U IIPU CO3[aHUU 0OBEKTOB — OHa Oy[eT BKJI04YaTh TabnuLbl, CO30aHHbBle KOMaHMIOM CREATE
TABLE 0e3 yKa3aHUS CXeMHI.

YTOoOHI Y3HATb TeKYLLII/Iﬁ THII IIOMCKA, BEIIIOJIHUTE CIIEOYIOIIYIO KOMaHOY:
SHOW search_path;
B xoH(uUrypanmuu no yMoiadaHuio OHa BO3BpalllaeT:

search_path

"Suser", public

[TepBrIll 37IEMEHT CCHIIAETCS Ha CXeMY C UMEHEM TEKYIero nojab30BaTensa. Eciiu Takou CXeMEL He CyIie-
CTBYET, CCHIJIKA Ha He€ UTHOPUPYyeTCs. BTOpoUl 3yieMeHT cchllaeTcs Ha cxeMmy public, KoTopyio MEI yxe
BUTEIH.

INepBas cylIecTBYIOIasi CXeMa B IyTH ITOKMCKA TaK¥XKe CUUTAETCS CXeMOM II0 YMOJTYaHHUIO OJIST HOBBIX 00b-
eKTOB. IMEHHO IT03TOMY II0 YMOITYaHUIO 0OBEKTH CO3TaioTcs B cxeMme public. [Tpu yKasaHWM HETIOTHOM
CCHIJIKH Ha 00BEKT B JTII000M KOHTEKCTe (IIpu MoOgudbUuKaluy TabIull, ”3MeHEeHU Y HaHHEIX UIXA B 3alIPOCax)
cucTeMa IIpoCMaTpPHUBAaET IIyTh MOKMCKA, ITI0Ka He HaldEeT COOTBEeTCTBYIOIINM 00beKT. TakuM oO6pa3om, B
KOH(UTypalluK II0 YMOJTYaHHUIO HEIIOIHbEIE MMeHa MOTYT OTHOCUTBLCSI TOJIBKO K 00beKTaM B cxeMe public.

Yto6nI 4OOABUTE B IyTh HAIIy HOBYIO CXEMY, MBI BHITIOJTHSEM:
SET search_path TO myschema,public;

(MBI omycKaeM KOMIIOHEHT $user, TaK Kak 37IeCh B HEM HeT HeoOxomumocTu.) Tereps MBI MoKeM 00pa-
maThes K Tabnuie 6e3 yKa3aHUST CXEMBI:

DROP TABLE mytable;

M Tak KakK myschema — MEPBBIM 3JIEMEHT B IIyTH, HOBEIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3[aBaThCS B
3TOH cxXeMe.

MEI MO2KeM TakK>Ke HalucaTh:

SET search_path TO myschema;

73



OmnpeneneHue JaHHBIX

Torma Mel OOmbIlle He cMOzKeM oOpallaThCs K cxeme public, He HamucaB mojTHOe UMsi 00beKTa. EmuH-
CTBEHHOE, YTO OTIMYaeT cxemy public oT mpyrux, 9To To, YTO OHaA CYIIECTBYeT II0 YMOIYAaHUIO, XOTSI €€
TaK K€ MOXKHO YHOAJIUTh.

B Pazpgene 9.26 BEI y3HaeTe, Kak eIll€ MOXHO MaHUIIyJIUPOBAaTh IyTEM IIOUCKA CXEM.

Kaxk u mjst uME€H Talbiull, IIyTh IOMCKa aHAJIOTMYHO paboTaeT Ojs UMEH THUIIOB JaHHBIX, UMEH (QYHKITUH
¥ UMEH omepaTtopoB. FiMeHa THMNOB HAaHHHIX ¥ (QYHKIIMH MOXKHO 3alKcaThb B IIOJTHOM BHIE TakK XKe, Kak
¥ uMeHa Tabnui. Eciu ke BaM HY2KHO HCIIOJIb30BaTh B BHIPAXKEHUH IIOJTHOE UMsI OoIlepaTopa, OJis 3TOTO
€CTb CIIeIIMa/IbHBIA CII0CO0 — BHI JOJIZKHEI HAIlMCATh:

OPERATOR (cxema.oneparop)

Takas 3amuck HeoOxomuMa Oy u30eKaHusI CUHTAaKCUYeCKOM HeOOHO3HAYHOCTH. [IpuMep TaKoro BRIPa-
JKEeHU:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAKTHUKE II0JIb30BATEJIN 9YaCTO II0JIaral0TCAd Ha IIYTh IIOMCKaA, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIE KOHCTPDYKIIUN.

5.9.4. CxeMbl 1 npaBa

[To yMOIYaHHIO MOJIb30BAaTE/Ib HE MOXKET 00paIaThCs K 00beKTaM B 4yKHUX cxeMaxX. UYToOb M3MEHHUTh
9TO, Bafiesiel] CXeMbI JOJIKeH AaTh IT0JIb30BaTEeIII0 ITPAaBo USAGE OIS HAHHOUW cXeMbl. YTOOH IT0Ib30BaTe-
JIM MOTJIA MCIIOJIb30BATh OOBEKTHI CXEMbI, MOXKET ITOHAAOOUTHCSA HAa3HAYUTh JOIMOJIHUTE IbHEIE IIpaBa Ha
YPOBHE 0OBEKTOB.

ITomp30BaTeMI0 TAKKEe MOXKHO Pa3pelruTh Co3naBaTh OOBEKTHI B CXeMe, He MpuHaajexaren emy. s
9TOr0 eMy HYXKHO [aTh ITpaBO CREATE B TpeOyeMol cxeMme. 3aMeThTe, YTO II0 YMOJIYaHUIO BCE UMEIOT
mpaBa CREATE M USAGE B cxeMe public. Brmarogapsi aToMy Bce IIOJIb30BaTeIXW MOTYT ITOOKJIIOYATHCS K
3amaHHOM 6a3e JaHHBIX U CO3IaBaTh OOBEKTH B €€ cxeMe public. HekoTophle maGioHEI MCIIOTE30BAHU S
TPeOYIOT 3aIPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe crmoBo «public» 0603HaYaeT CXeMy, a BTOpPOe O3HavaeT «KaXKIObIH 0JIh30BaTelb». B mepBoM ciiy-
4ae 3TO UAeHTU(DUKATOP, a BO BTOPOM — KJII0YEeBO€e CJIOBO, II09TOMY OHU HAIlMCaHLI B Pa3HOM PErucTpe;
BCIIOMHUTE yKa3aHusa u3 [logpa3gerna 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Karanora

B momonHeHme K cxeMe public M cxeMaM, CO3[laBaeMbIM IT0Ib30BaTe IsIMHU, 100asi 6a3a JaHHBIX COIOEp-
XKUT CXeMY pg_catalog, B KOTOPOM HAXOOSTCSA CUCTEMHBIE TaOIUIBI U BCE BCTPOEHHBIE THUIIHI JTaHHBIX,
GyHKIIUY U olepaTopHL. pg_catalog paKTUUECKU BCeTaa SABISEeTCS YacThio IIyTH IToKCKa. Ecnu gaxe ata
cxeMa He fo0aBjieHa B IIYTh SIBHO, OHAa HESIBHO ITPOCMaTpUBaeTCs 00 BCeX CxeM, yKa3aHHBIX B IIYTU. Tak
obecneunBaeTCs OOCTYIIHOCTh BCTPOEHHBIX UMEH IIPHU JIIOOBIX yCIoBUSAX. OgHAKO BEI MOXKETE SIBHBEIM 00-
pa30oM IIOMECTUTh pg_catalog B KOHEI] ITYTH MOMCKA, €CJTU BaM HYZKHO, YTOOBI IT0JIb30BaTEJIbCKHUE UMEHA
TIepeoIpenesisiii BCTPOEHHBIE.,

Tak Kak MMeHa CHUCTEMHBIX TabOJINIl HaUMHAIOTCA C pg_, TAKMe MMeEHA JIy4llle He UCI0JIb30BaTh BO n3be-
XKaHue KOHQIUKTA UMEH, BO3MOXKHOTO TP MOSIBIEHUU B OYOYIIeM CUCTEMHOM TabOIULIEI C TEM KEe MMe-
HeM, 4To 1 Bama. (C myTEM MoucKa 1o YMOJTYAHUIO HETIOTHAS CChUTKA OYOeT BOCTIPUHATA Kak oOpaleHne
K cUCTeMHO# Tabnuiie.) CucteMHble TaOIUIE OyOoyT U Jaiblile cOoepKaTh B UMeHHU IIPUCTABKY pg_, Tak
4TO OHU He OynyT KOH(MIMKTOBAThH C HEIIOJIHEIMU MMeHaMU II10JIb30BaTe/IbCKUX TabJINII, ecliu II0J1h30Ba-
TEJIX CO CBOEM CTOPOHHI He OyAyT UCIIOJIb30BaTh IPUCTABKY pg_.

5.9.6. LLIa®J/IOHbI UCNOJNIL30OBaHUA

CxeMaM MOXKHO HAWTH MHOXKECTBO ITPUMeHeHUU. [ 3aIuThl OT BIUSHUS HeJOBEPEHHEIX IT0Ih30BaTe-
JIed Ha mOoBefeHHe 3allPOCOB APYTHUX IIOIb30BaTeJIed IIpenjaraeTcs wabs0H 6@30nacHO20 UCNn0/1b308d-
HUSA cxeM, HO eCJIM 3TOT IIabJIoH He MPUMeHsieTcs B 0a3e JaHHEIX, ITOJIb30BaTEeNIH, XKeJfalolnie 6e30mac-
HO BBITIONHSTH B HEM 3aIpPOCH], HOJIXKHE OyayT IPUHUMATD 3alllUTHEIE MEPHI B Hadajie KaXkaoro ceaHca.
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B wacTHOCTH, OHM OOJIKHBI HAYWHATH KaXKIOHIW CEAHC C IPUCBAWBAHUS IIYCTOT0 3HAUYEHUS IEePEMEHHOU
search_path U KakuM-1160 ApyruM o6pa3oM yoaisiTh U3 search_path CXeMBI, [OCTYIIHEIE OIS 3alIUCH
OOBIYHEIM I10JIb30BaTeNAM. C KoHpUTrypanmel 110 yMOT49aHUIo JIETKO Peann3yIoTCs CIenyIoNie MabIoHEb
UCII0JIb30BaHUS:

° Ol"paHI/I‘II/ITI: OOBIYHEIX ITOJIE30BAaTeNIel TUUYHLEIMH CXeMaMH. s peann3aluy 3TOIrO IIoaxXoda BEIIIOJI-
HUTEe REVOKE CREATE ON SCHEMA public FROM PUBLIC U co3gaiiTe OJid KaXXOoro IOoIb30BaTeNsI CxXe-
My C €TO UMEeHeM. Kak BHI 3HaeTe, IIyTh IIOUCKA 110 YMOJIYaHUIO HAYUHAETCSA C UMEHH Suser, BMECTO
KOTOPOTIO IIOACTaB/IAE€TCA UM II0JIE30BATETIA. Takum 06pa30M, €CJIn y BCeX oIb30BaTeNeNn 6y,1IeT
OTOeJIbHasdaA CXeéMad, OHHU II0 YMOJIYaHUIO GYI[YT OGpElU.I&TBCH K COOCTBEHHBIM CXEMaM. HpHMeHHH 9TOT
maboH B 6a3e, K KOTOpOfI Y2XKe MOTI'JIM IIOOKJII0YAaThCA HEJOBEPEHHEIE II0OJIb30BaTEJIU, IIPOBEPETE,
HET JIn B CXeMe pubhc 00BEKTOB C TAKUMH XK€ MMeHaMHu, KakK y 00BLEKTOB B CXeMe pg_catalog. 3ToT
11a6JI0H ABISETCS I1a6JI0HOM 6e30IIaCHOT0 MCIIOIb30BaHMSI CXEeM, TOJILKO €CJIM HUKaKOH HEeOJOBEPEH-
HEIH ITOJTb30BATEIIb HE SIBISETCS BlamesbieM 0a3bl JaHHBIX UJIH He IIOJIy4YHuJI ITpaBa ADMIN OPTION
O COOTBeTCTBy'IOIlIeﬁ PoOJIn. B IIPOTUBHOM CJIy4ae 0e30IacHoOe HUCIOIL30BaHNe CXeM HeBO3MOKHO.

* VYpanuth cxemy public u3 myTu momucka o yMoia4aHUIO, U3MEHUB postgresqgl .conf UM BHIIOJIHUB
KOMaHAy ALTER ROLE ALL SET search_path = "Suser". IIpu 3TOM BCe IO-TIPEKHEMY CMOTYT CO-
3maBaTh OOBEKTH B 00111l cxeme, HO BRIOUPATHCSA 3TU 00BEKTHI OYAYT TOJIHLKO 10 ITIOJTHOMY UMEHH,
co cxeMoii. Torma Kak obparaTthcs K TabauiiaM 1o moJIHOMY UMEHU BIIOJIHE OOIIyCTUMO, oOpalleHus
K GYHKUIMSIM B 001Iel cxeMe BCE ke OynyT HeOe30TaCHbBIMU WU HeHageKHEIMU. [I09TOMY eCu Bh
co3paéTe GYHKUMU WU PacIIupeHusa B cxeMe public, npuMmensaiiTe nepsuil mabnoH. Ecinu ke HeT,
9TOT 11a6JI0OH, KaK U IEepPBHIH, 6e30IIaceH IIPU YCJIOBUY, YTO HUKAKON HeIOBEPEHHLIN 10JIh30BaTED
He SBJISIETCS BlafesiblleM 0a3bl JaHHBIX MJIM He HOJTYyYHII ITpaBa ADMIN OPTION HJISI COOTBETCTBYIO-
IIe¥ POJIH.

* CoxpaHUTH IIOBEJEHUE [10 YMOJIYaHNI0. Bce nonb3oBaTenu HessBHO oOpaiaTcs K cxeMe public. Tem
CcaMbIM UMUTUPYETCS CUTyallusi C IIOJIHBIM OTCYTCTBUEM CX€M, 4YTO [IO3BOJIIET OCYILIEeCTBUTH I1IaB-
HBIM mIepexon u3 cpenbl 6e3 cxeM. OgHAKO JaHHBIM M1a0JI0H HU B KOEM ClIydae HeJlb3s CUUTaTh 0e3-
ortacHbIM. OH IOAXOOUT, TOIBKO €ClIU B 0a3e JaHHBIX UMEeeTCs BCEero OfuH n1ub0 HeCKOIbKO NOBEPS-
IOIIUX OPYT OPYTY IOJIb30BaTENeu.

HpI/I m060M mogxone, yCTaHaBJIMBasi COBMECTHO UCIIOJIb3yeMEbI€ IIPUITIO2KEeHU A (Ta6J'II/II_ILI, KOTODPEBIE€ HY2KHEI
BCEM, OOIIOJIHUTEJILHBIE (I)YHKHI/II/I CTOPOHHHUX paBpa6OT‘II/IKOB urT. J:[.), IoMeNIaluTe UX B OTOEeJIbHBIE CXEMHEI.
He 3a6ynLTe OaTh OPYTHUM IIOJIb30BaATeJIsAM IIpaBa OJIsA OOCTYyIId K 3THM CXEeMaM. Torga momb3oBaTenu
CMOT'YT O6paH.IaTBC5I K 3THM OOIIOJTHUTEJIbHBIM 00BEeKTaM II0 IIOJTHOMY MMEHHU UJIU IIPU KEeJIaHUN JIO6&B${T
39THU CXEeMHEI B CBOHU IIYTH IIOHCKaA.

5.9.7. NepeHOCMMOCTb

Cranpmapt SQL He mommepzkKuBaeT oOpallleHue B OOHOM cxeMe K pa3HbBIM 00beKTaM, MpuHaIieskKaliuM
pas3HBIM IToNTb30oBaTensaM. bomee Toro, B page peanu3anuii CYB]I Hemb3s co3maBaTh CXeMBI C UMEHEM, OT-
JTUYHLEIM OT UMeHU Bnamenbia. Ha nmpakTtuke, B CYB], pealu3yoluX TOILKO 0a30BYI0 MOOOEPKKY CXEM
COTJIaCHO CTAaHOApPTY, KOHIIEIIIUY IT0Ib30BaTENS U CXEMHEI O4eHb 01u3Ku. TakuM 06pa3oM, MHOTHE TI0JTh-
30BaTeJIA I10J1araloT, 4TO IIOJIHOE UM Ha CaMOM feJjie 06pa3yeTCH KaK HMg _ONb30BaTEeNd . HMI TAaOIHIEL
W umenHO Tak OymeT BecTu cebst Postgres Pro, eciu BeI CO3gaguTe CXEMBI [IJIsI KazKOOI'0 M0JIb30BaTE.

B cranpgapTte SQL HeT u MOHATUSA CXEMEI public. I MaKCUMaJIbHOTO COOTBETCTBHUS CTaHOAPTY UCIOJIb-
30BaTh CXeMy public He clefyer.

Koneuno, ects CYB]I, B KOTOPHIX BOOOIIE HE PeaTM30BAHBI CXEMbI UJIH MTPOCTPAHCTBA UMEH MTOAIEPKUBaA-
10T (BO3MOXKHO, C OTPAaHUYEHUAMM) oOpalleHus: K OpyruM 6a3am gaHHbX. Eciu Bam nmotpebyeTtcs pabo-
TaTh C 9TUMHU CUCTEMAMHU, MAaKCUMaJIbHON TEPEHOCUMOCTH BBl JOCTUTHETE, BOOOIIIE HE UCTIOTb3YST CXEMEL.

5.10. HacnhepoBaHue

Postgres Pro peanusyeT HaciemoBaHue TAOIMIl, YTO MOXKET OBLITh IIOJIE3HO [JIsi MPOEKTUPOBIIUKOB 0a3
maHHBIX. (CTaHgapT SQL:1999 u Gonee mMo3mHNE BEPCUHU OMPEHesITiOT BO3MOKHOCTDL HACJIeTOBaHUS TH-
II0B, HO 9TO BO MHOTOM OTJIMYAETCsI OT TOTO, YTO OIIMCAHO 3[ECh.)
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[aBaiiTe HAYHEM CO CJIEAYIOLIETO IIPpUMepa: MPEONOoJIOKNM, YTO MBI CO30aéM MOMeIb HJaHHKEIX OJIS TOPO-
IOB. B KaXOoM IITaTe eCTh MHOXKECTBO I'OPOIOB, HO JIHIIIL OHA CTOJIHIIa. MBI XOTUM UMETh BO3MOXKHOCTH
OBICTPO TOJTy4YaTh TOPOO-CTOIUITY OJIS JII0O0TO IITaTa. 9TO MOXKHO CHejlaTh, CO3MaB OABEe TAOIHUIILI: OOHY
IJIsSI CTOJIMII IITATOB, a OPYTYIO OJIS TOPOIOB, He ABIISIONIUXCS cTouiiaMu. OOHAKO YTO gejlaTh, €CIM HaM
HYXKHO IIONYyYHTH MHGOPMAIIUIO O JTI000M ropomge, Oyobk TO CTOJNHIIA IIITaTa WiIX HeT? B pelmeHuu 3TOM
mpo6IeMBl MOXKET ITOMOYb HacCJIeZoBaHue. MbI onipegeuM TabIuIly capitals KaK HaCJeOHUKA cities:

CREATE TABLE cities (

name text,
population float,
elevation int -— B dyTax

CREATE TABLE capitals (
state char (2)
) INHERITS (cities);

B aToM ciyuae Tabnuia capitals Hacsedyem Bce CTOOIBI CBOEHM POOUTENbCKOM Tab Uik, cities. CTO-
JIUITHL IIITATOB TaKKe MMEIOT OOIIOJTHUTEIbHBIN CTONOEIl state, B KOTOPOM OyIeT yKa3aH IIITarT.

B Postgres Pro taGnuiia MOXKeT HaclemoBaThCS OT HYIS WM HECKOJTbKUX OPYTUX TAOIUI], a 3ampOoCH
MOTYT BEIOMPATh BCE CTPOKU POOUTENTECKOM TaOIUILI MM BCE CTPOKU POOUTENbCKON W BCEX HOYEPHUX
Tabuil. [To yMOTYaHUWIO MPUHSAT MOCJIEOHUY BapuaHT. Hampumep, crneayonmi 3anpoc HauaeT Ha3BaHU
BCEX TOPOMAOB, BKJII0YAsT CTOJIULIBI ITATOB, PACHOMOXEHHBIX Bhimie 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

It maHHBIX U3 BBemeHus (cM. Pa3nen 2.1) oH BBIOACT:

name | elevation
,,,,,,,,,,, I,
Las Vegas | 2174
Mariposa | 1953
Madison \ 845

A crenyromu# 3ampoc HaXOOUT BCe TOPOMa, KOTOPhIe He SIBIISIOTCSA CTOMUIIAMMU IIITAaTOB, HO TaKXKe HaXo-
OsiTCst Ha BeIicoTe BhImie 500 ¢pyToB:

SELECT name, elevation
FROM ONLY cities
WHERE elevation > 500;

name | elevation
___________ I,
Las Vegas | 2174
Mariposa | 1953

3mech KII0YeBOe CIIOBO ONLY YKa3BIBAaeT, UTO 3alpPOC OOJIXKEeH IMPUMEHSIThCS TOJIPKO K Tabule cities,
HO He K TabnuIilaM, pacIiolIoKEeHHBIM HUXKE cities B MepPapXuM HacliegoBaHUs. MHOTHE OIIepPaTOpPHI, KO-
TOpPBIE MBI YK€ 00CYAuIn, — SELECT, UPDATE ¥ DELETE — TIOOOEPZKUBAIOT KITIOUEBOE CJIOBO ONLY.

BHI Takke MoxKeTe MOOaBHUTh IIOCJIe UMeHU TAaGIHUIEl *, YTOOBI IBHO yKa3aTh, YTO MOJI2KHEI BKITIOYAThLCS
¥ JOoYepHIe TaOIHUIIh:

SELECT name, elevation
FROM cities~*
WHERE elevation > 500;

Ykas3elBaTh * He 00s13aTEJIbHO, TaK KaK Tellephb 3TO MOBeeHNe BCeraa Ioapa3yMeBaeTC s 10 YMOITYaHUIO.
OpHakKo Takas 3allMiCh BCE elé IMOaIepKUBAeTCSa OJIS COBMECTUMOCTH CO CTAapPBIMKH BEPCHUSIMH, TIe II0oBe-
IeHHe II0 YMOJIYaHUIO MOTJIO OBITh U3MEHEHO.
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B HEKOTOPHIX CUTyaIusaX ObIBaeT He0OXOOUMO y3HATh, U3 KaKO# TaOIuIlkl BEIOpaHa KOHKpPeTHasi CTPOKA.
II71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCSI CUCTE@MHBIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KaXKIOH
Tabnuiie:

SELECT c.tableoid, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;

9TOT 3aIllPOC BHIOACT:

tableoid | name | elevation

__________ SO
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison | 845

(Ecnu BHI IIOIIBITAETECH BHIIIOIHUTD €T0 ¥ ce0sI, CKopee BCero Bel monyuuTe apyrue 3Hadenus: OID.) Co6-
CTBEHHO MMeHa TaOIUIl BBl MOXKETEe IOJIyYUTh, 00PAaTUBIINCE K pg_class:

SELECT p.relname, c.name, c.elevation
FROM cities ¢, pg_class p
WHERE c.elevation > 500 AND c.tableoid = p.oid;

B Pe3yJIbTaTe BHI IIOJIY4YUTE:

relname | name | elevation
__________ O
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison \ 845

Tot ke 3¢ GeKT MOKHO HOJIYYUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI regclass; IPHU
aToM OID TaGmuIlEl BHIBOOUTCS B CUMBOIILHOM BHIE:

SELECT c.tableoid::regclass, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;

MexaH13M HaclegoBaHU HE crmoco0eH aBTOMaTUYEeCKH pacipeneiaTh gaHHbIe KOMaHO INSERT MJIX COPY
II0 Ta6J'II/II_IaM B M€PaAPXHU HaCJIeOJOBaHUSA. HOQTOMY B HallleM IIpuMepe 3TOT omepaTop INSERT He BBIIIOJI-
HUTCA:

INSERT INTO cities (name, population, elevation, state)
VALUES ('Albany', NULL, NULL, 'NY');

MBI MOTTIH HaZesIThCS Ha TO, YTO JaHHbIE KaKMM-TO 00pa30M ITOmanyT B TaGJIMIY capitals, HO 3TOTO HE
TTPOUCXOOUT: INSERT BCEeTa BCTaB/IsIEeT JaHHbIE HEIIOCPENCTBEHHO B YKa3aHHYIO Tabnuiy. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHBIE MOXKHO IIepeHanpaBiIsaTh, UCIIONIb3ys npaBuia (cMm. I'may 40). OgHaKo B
HAaIlleM cjIydae 3TO He IIOMOXKET, TaK KakK Tab/ula cities He COOEPXKUT CToNI0LA state ¥ KoMaHOa OymeT
OTBEPTrHYyTa OO IPUMEHEHUS IIpaBula.

[ouyepHue TabGIUIBI aBTOMATHYECKH HACJIEAYIOT OT POAUTETBCKOM TaOIUIIEI OrPaHUYEHUSI-IPOBEPKU U
orparnderus NOT NULL (ecnu TONBKO OIS HUX HE 3aJaHO SIBHO NO INHERIT). Bce octanbHBIE OrpaHu-
4yeHUs (YHUKaJILHOCTH, IIEPBUYHEBIN KJII0Y U BHEIIHNE KJII0UM) He HacJIeOyITCH.

Tabuila MOXKeT HacJeOoBaThCA OT HECKOIBKUX POOUTENILCKUX TaOIWIl, B 3TOM Cjiydyae oHa OymeT 00b-
eOUHSTL B cebe Bce CTOIOILI 3THUX TAaOIMII, a TaK¥Ke CTOJIOITE, OIMMCaHHEIe HeIIOCPENCTBEHHO B €€ ompe-
menenuu. Eciu B orpegesieHusIX POOUTENIbCKUX U MoYepHeH TabIuIl BCTPETATCS CTOJIOIBI C OOHUM UMe-
HEeM, 3TH CTOJOIE OyOyT «00beQUHEHKI», TaK YTO B lOYepHel Tabuile OKaKeTCs TOIIbKO OOUH CTOJIOeI!.
Yto6nI TaKOE 00BbeOIuHEHNE OBIJI0O BO3MOXKHO, CTOJIOILI MOI?KHBl UMETh OOMHAKOBBIM THUII HaHHBIX, B IIPO-
THUBHOM CJIy4ae Mpou30uaéT omubKa. HacnegyeMeie orpaHnYeHUS-TPpoBepKH u orpannydernss NOT NULL
00BbeIUHSAIOTCS MOOOOHEIM oOpa3oM. Tak, HampuMmep, 00beOUHAEMBIH CTOJI0er] MoIydYuT cBoicTBO NOT
NULL, ecnu Kakoe-nru60 13 IMOPOKIOAIOIINX ero onpenenenui nMeeT cBoiictBo NOT NULL. Orpanuue-
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HUA-IIDOBEPKHU O6'I>GJII/IH$IIOTCH, €CJIM OHN UMEIOT OONMHAKOBEIE NM€EHA; HO €CJIX UX YCJIOBUA PA3JINYaAl0OTCA,
IIPOUCXOOUT ommuobKa.

OTHoOIIleHVe HaClIeIOBaHUsI MeX Oy TabIuiaMu OOBIYHO YCTaHABINBAETCS IIPU CO3MaHUN NouepHel Tab-
JIMITEL C UCTIOb30BaHUEeM IIPEeIOKeHUA INHERITS oepaTopa CREATE TABLE. [IPyro# crocod moGaBUTh
TaKoe OTHOIIeHUe 0I5 TaOINIIEI, OITPeaeIEHHOM MTOOX0OsIIuM 00pa3oM, — HUCIIOIbL30BaTh INHERIT C OIle-
paTopoM ALTER TABLE. I 3TOoro OyOyinas DOo4YepHss TabIuila JOI2KHA yKe BKJII0YaTh Te 2Ke CTOJIOITHI
(c coBmagamoIMMu UMEHAMH ¥ TUIIAMH), YTO ¥ POOUTEJIbCKas Tabmuia. TakxKe OoHa HOJI2KHA BKJIIOYATh
aHAJIOTUYHEIE OTPAaHUYEHUSA-TPOBEPKH (C TEMHU Ke UMeHaMHt U BEIPaKeHUsIMU). Y OAIUTh OTHOIIIEHHEe Ha-
CIIeIOBAHMsI MOXKHO C TIOMOIIBIO YKa3aHuI NO INHERIT ollepaTopa ALTER TABLE. [JMHaMu4ecKoe mobas-
JIeHUe U yoaJieHue OTHOIIIeHUH HaclIeqOBaHUs MOXKeT OLITh II0JIe3HO IPU peaTn3allii CeKIIMOHUPOBAHUA
tabnuil (cMm. Pasmen 5.11).

Ins co3manus TaGIULEl, KOTOPasi 3aTEM MOXKET CTaTh HAaCIEOHUKOM APYTO#, yOOOHO BOCIIOJIb30BATHCS
pemIoXeHneM LIKE omepaTopa CREATE TABLE. Takasi KOMaHOa CO30acT HOBYIO TaOIHITy C TEMHU XKe
cTONOIlaMM, YTO UMEIOTCS B UCXOOHOU. Ecu B MCXOOHOM TaOMMLEI OTpEeOesIeHkl OTPaHUuYEeHUsT CHECK,
OJIST CO3MaHUS TTOJTHOCTBI0 COBMECTUMOM TaGIUIIBI UX TOXKE HYXKHO CKOMMUPOBATh, M 9TO MOXKHO CHENATh,
mo6aBUB K IIPEAIOKEHHUI0 LIKE apaMeTp INCLUDING CONSTRAINTS.

PopuTenbcKyio Tabully HEIb3s YOAIUTh, II0OKa CYIIeCTBYIOT YHAC/IeIOBaHHEIE OT Heé. [Ipu 9TOM B lo4uep-
HUX TaOIUIlax HelIb3s YOANATh WX MOOU(MUIIMPOBATDL CTONOIIE UJTH OTPAaHUYEHUSI-IIPOBEPKHU, YHACIIEIO-
BaHHEIE OT POOUTENbCKUX Tabmuil. ECiu BBl XOTUTE yOAIUTh TaGJIHIy BMECTE CO BCEMH €€ MOTOMKaMH,
9TO JIETKO CHejlaTh, HOOABUB B KOMAHAY yAaJIeHUsI POOUTEIIbCKOM TabGJIMITEI ITapaMeTp CASCADE (cM. Pas-
men 5.14).

HpI/I U3MEHEHUAX onpeneneHHﬁ n OFpaHI/I‘IeHHfI CTOJIGI_IOB KOMaHOa ALTER TABLE PacCIIPOCTPaHsAET 3TH
WU3MEHEHHUd BHU3 B N€PAPXUU HaCJIeJOBaHUA. OpHako YOaJIuTb CTOJ'[6I_II:I, YHacClIegOBaHHBEIE NOYEPHUMU
TaGJ’II/IHaMI/I, MOZKHO TOJIBKO C IIOMOIIIBIO ITapaMeTpa CASCADE. HpI/I CO3JaHWM OTHOIIEHUU HacJiegoBa-
HUA KOMaHIOa ALTER TABLE clegyeT TeM 2Ke IIpaBujlaM O6"beJJ;I/IHeHI/IH JIY6HI/Ipy10H.[I/IXCH CTOJ'I6I_IOB, 4qTo
U CREATE TABLE.

B 3anpocax ¢ HacnegyeMbIMH TabiullaMu ITPOBEPKa MPaB JOCTYIIA BHITIOTHSIETCS TOJIBKO B POAUTENBCKOM
tabnuie. Tak, HanpuMep, Halu4ue pa3pelneHus UPDATE OJisd TaOMuILl cities Iogpa3yMeBaeT IIpPaBo Ha
U3MEeHEeHHe CTPOK TaKXkKe B TabnuIle capitals, KOTfla K HUM HPOUCXOOUT oOpallleHHe Yepe3 TaOIuIry
cities. DTO cOXpaHsaeT BUOUMOCTE TOTO, YTO 9TH JaHHBIE (TaK¥Ke) HaXOOsSTCS B POOUTEILCKOM TabIuIle.
Ho u3aMeHUTH TabIUIy capitals HAIpsaMyio 6e3 HOIIOTHUTENBHOTO pa3pelneHus Helib3s. [TomoOHbIM 00-
pa3oM, IOJIUTHKY 3aIUTH Ha YPOBHE CTPOK (cM. Pasmern 5.8) miss pogUuTENbCKOM TaOIUITH ITPUMEHSIOTCS
K CTPOKaM, IT0JIy4aeMhEIM M3 JOYepHUX TaOJIHIT IPU BEIIIOJIHEHUH 3allpoca C HaciegoBaHueM. [1oTuTUKYT
Ke moYyepHUx Tabjui], eClIu OHH OIIPeeNeHbl, JeMCTBYIOT TOJIPKO KOTMa TaKue TabIUIIk SSBHO 3afIeCTBY-
I0TCSI B 3aIIPOCE; B 9TOM CJIy4ae BCe IMOJIMTUKY, CBSI3aHHBIE C POAUTEILCKUMU TaOmullaMu, UTHOPUPYIOTCS.

CTOpOHHI/Ie TaﬁJ’[HHBI (cM. Pazgen 5.12) MOT'YT TaK2Ke BXOOUTH B MEPAPXUIO HAaCJIeJOBAaHUA KaK DOOUTEIIb-
CKHue UJIu Jo4YepHue Ta6J'II/II_IBI, TaK e, Kak U o0pruHbie. Eciu B Hepapxmrio HaCllieogoBaHuA BXOOUT CTOPOH-
HAA Ta6n1/1ua, BCe oIlepanuu, He IIogoep2KuBaeMhbIe e, He GYI[YT IIogOoepXKnBaTbCA I/IepapXI/IefI B II€JIOM.

5.10.1. OrpaHu4YeHun

3ameThTe, 4TO He Bce SQL-KoMaHOH MOTYT paboTaTh C MEPaApPXUSIMHU HacliemoBaHUsI. KoMaHOHI, BHITION-
HSMOIKMEe BBRIOOPKY HaHHBIX, M3MEHEHME JaHHBIX U MOOU(UKAIIUIO CXeMBI (HalipuMep SELECT, UPDATE,
DELETE, OONBIIMHCTBO BAPUAHTOB ALTER TABLE, HO He INSERT M ALTER TABLE ... RENAME), OOBIYHO
0 yMOonm4aHuio 06pabaTrIBalOT HaHHBIE JOUYEPHUX TAOIHUIl U MOTYT UCKIIIOYATh UX, €CJIU MOAePKUBAIOT
yKa3aHue ONLY. KoMaHAOhI [j1st 00CIy2KUBaHUS ¥ HACTPOUKY 0a3bl JaHHBIX (HarpuMep REINDEX ¥ VACUUM)
00BIYHO PabOTaIOT TOJIBKO C OTHEIbHEIMU (QU3NYECKUMHU TaOIUIlaMHi U He TTOANePKUBal0T PEKYPCUBHYIO
00paboTKy OTHOILIEeHUN HacnegoBaHus. COOTBETCTBYIOIee ITOBEeIeHNe Kaxk oM KOMaHIOEl OIHMCAHO B €€
crapasBke (Komaamer SQL).

Bo3MOXKHOCTH HaciemdoBaHUSA Cepbé3HO OrpaHHM4YeHbl TeM, YTO MHOEKCEI (BKJ'IIO‘-Iaﬂ OrpaHHNY€eHUusa YHHU-
KaJ'IbHOCTI/I) 1 Or'paHHUYEHHNS BHEIITHUX KJIIOUEM OTHOCSITCS TOJIBKO K OTHOEeJIbHBIM Ta6J'II/IL[aM, HO He K UX IIO-
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TOMKaM. DTO KacaeTcsi 00eMX CTOPOH OTPAaHUYEHUM BHEIIHUX KII049el. TakuM 06pa3oM, IPUMEHUTEIEHO
K HAIeMy IIpUMepy:

e Ecau MBI OOBSIBUM cities.name C OrpaHHYEeHMEM UNIQUE MM PRIMARY KEY, 9TO He IIOMeIaeT moba-
BUTH B TAOMHUITY capitals CTPOKM C HA3BaHUSIMU TOPOMOB, YKE CYIIECTBYIOIIMMHU B TaOIUIlE cities.
U stu gy6Gnupyommrecs CTPOKH 10 YMOTYaHUI0 OyAoyT BEIBOOUTHLCS B pe3yIbTaTe 3allPOCOB K cities.
Ha pemne Tabnuila capitals IO YMOJTYaHUIO BOOOIIe He OyHeT comepKaTh OrpaHUYeHNEe YHUKAJIBHO-
CTH, TaK YTO B HEY MOTYT OKa3aThCsI HECKOJILKO CTPOK C OOHUM Ha3BaHMEM. XOTSI BH MOXKeTe moba-
BUTh B capitals COOTBETCTBYIOIIEe OTpaHUYEHHE, HO 9TO He IMPEeOOTBPAaTUT OyO0IMpOBaHuE IIPU 005-
eIUHEeHUMN C cities.

* TlogoOHBIM 0O6Pa30M, €CJTM MBI YKazKeM, 4YTO cities.name CCHIJIaeTCs (REFERENCES) Ha KaKyl-TO APY-
T'yio TabmuIly, 3TO OTpaHuYeHre He OyIeT aBTOMaTUYEeCKHU PAaCIpPOCTPaHeHo Ha capitals. B aToM
cllydae pelleHreM MOXKET CTaTh ABHOe moOaBIeHWEe TAaKOT0 K€ OrPAaHMYEHUST REFERENCES B TaOmIuIy
capitals.

* Ecnu BH cOesiaeTe, 4TOOBI CTONIOEI] npyroﬁ TaOIUIILI CCHIIATICS Ha cities (name), B 9TOM CTOJOIIE
MOZKHO 6y,]1'eT YKa3bIBaTh TOJIBKO Ha3BaHUA I'OPOOOB, HO HE CTOJIMII. B stom CJIy4dae XOopoiiero peilie-
HUA HET.

HeKOTOpaH (l)y'HKLII/IOHaJ'IBHOCTB, He pea/iln30BaHHasA OJId I/IepapXI/II;I HacCliegoBaHUud, peaJIn30BaHa OJId Oe-
KJIaPaTUBHOI'O CEKIIMOHNUPDOBAHUA. HOSTOMY 00s13aTeJIbHO B3BEChTE BCE 3a U IIPOTUB, IIpexXne 4eM IIpu-
MEHATH B CBOUX IIPUJIOZKEHHNAX CEKINOHMPOBaAHUE C UCIIOJIb30BaHHWEM yCTapPEeBIIEro HaCjiegoOBaHUA.

5.11. CeKumoHMpoBaHue Tabnuy,

Postgres Pro mommepXuBaeT IPOCTOE CEKIMOHMPOBaHUe Tabmuil. B 9TOM pa3merne OonuCHBaAETCs, KakK U
moyemy OBIBAET MOJIE3HO IIPUMEHSATH CEKIIMOHMPOBAHUE IIPU IPOEKTUPOBaHUY 0a3 JaHHBIX.

5.11.1. O630p

CeKIIMOHUPOBaHNEM Ha3bIBA€TCS pa3bueHune HaHHHX, JIOTUYECKU SBJISIONIUXCS OTHOM OObIION TabmIu-
e, Ha 6ojiee Menkue pusndeckue 4actu (Cekiuu). CeKIIMOHNPOBaHNE MOXKET IIPUHECTH CJIEOYIOIIYIO
TIOJIBb3Y:

* B ompemenéHHBIX CUTYyaIlUSIX OHO KapAWHAIbHO YBeIUYHBAET OBICTPOOEHCTBHE, 0COOEHHO KOoTma
BOJIBIIIOM MPOLIEHT YaCTO 3allPallliBaeMbIX CTPOK TAOIHUITBI OTHOCUTCS K OOHOM HJIH JIUIIh HECKOJIb-
KUM cekIiusM. CeKIIMOHUPOBaHUE II0 CYTH 3aMeHseT BepXHHue YPOBHU [IepeBbeB HHOEKCOB, UTO yBe-
JTUYMBaET BEPOSTHOCTh HaX0XKIeHUs Hanbomee BOCTPeOOBAaHHEIX YacTeH MHOEKCOB B IIAMSITH.

e Korma B BHIOOPKE WJIM M3MEHEHHWHN HAHHBIX 3afleliCTBOBaHa 0OJIbIIas YaCTh OOHOM CEKI[UH, IIPOHU3BO-
OUTEeTbHOCTH MOXKET BO3PaCTH, eCiiu OyIeT BHITONMHATLCS MTOCIeq0BaTeIbHOe CKAaHUPOBaHUe 3TOMH
CEeKIINH, a He TOUCK II0 UHIEeKCY, COMPOBOXKIaeMbIH ITPOU3BOJILHEIM YTEHUEM HaHHEIX, pa30pocaH-
HBEIX II0 BCeH Tabmuiie.

e MaccoByo 3arpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIIEeCTBIIATE, M0OaBJIsAsd U yOaJsAsd CEeKIINU, ec-
JIX TaKOM BapHaHT UCIOJIh30BAHUS OB TPEOYCMOTPEH IIPU TPOEKTUPOBAHUY CEKITUM. YoameHue oT-
OeJIbHOM CeKIIMU KOMaHaol DROP TABLE U OeNCTBHE ALTER TABLE DETACH PARTITION BBLIIOJIHSIIOT-
cs1 ropa3mo OnIcTpee, YeM aHaJIOTUYHAasi MacCoBas omepalius. DTH KOMaHOH MOJTHOCTHIO UCKII0YAIOT
HaKJIagHbIE pacXofbl, CBsI3aHHbIE C BHITIOJTHEHMEM VACUUM IIOCJIe MaCCOBOM oIlepalui DELETE.

* Pepgko HCIIOJIb3yeMEbI€ JaHHBIE€ MO2KHO II€PEeHEeCTH Ha OoJiee memiéBrie U MeOJIeHHbIe HOCUTEIIH.

Bcé 3T0 0OBIYHO IOIe3HO TONBKO IS OYeHb OOnbInux Tabmui. Kakue MMEHHO TaGIHITEI BEIMTPAIOT OT
CEeKITMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUIIOKEHUS, XOTS, KaK IPABUIIO, 9TO ClIefyeT IPUMEHSITh
i TabIuil, pa3Mep KOTOPHIX HpeBhiaeT 00beéM O3Y cepsepa.

Postgres Pro mpepnaraet noAmepxkKKy CIIEOYIONIUX BUIOB CEKIIMOHUPOBAHUS:

CeKI_II/IOHI/IpOBaHI/Ie II10 Jualla30HaM

Tabnulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneleéHHBIM 10 KJII0UeBOMY CTOJIOIy uiu Habopy
CcTOJIOIIOB, U He IepeceKawIIuMCcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHMPOBATDL MaHHBIE IO
Iuamna3oHaM OaT WJIH 10 OHala30HaM HIeHTH(HUKATOPOB ONMpeneIeéHHEIX O0M3HeC-00beKTOB. ' paHHIIb
KaXXIOoro guala3oHa CYUTAIOTCSA BKIIOUAIOIINMI HUXKHee 3HaYeHre U UCKITI0YalouMu BepxHee. Ha-
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IpUMep, eCIU OJIs IePBOM CEeKIMHU 3ajlaH Aualla30H 3HaYeHMuM OoT 1 mo 10, a OIS BTOPOM — OT 10 A0
20, 3HaYeHue 10 OTHOCUTCS KO BTOPOU CEKIHH, a He K IIePBOU.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Tabnuila CEKIIMOHUPYETCS C TIOMOIIBIO CITMCKa, SBHO YKa3bIBaIOIIETO0, KaKKWe 3HaYeHUs KT04a JOJIXK-
HBI OTHOCHUTBLCS K KaXXIOOH CEeKIINH.

CGKHI/IOHI/IpOBaHI/Ie II0 Xelry

Tabnuila CEKITMOHUPYETCS I10 ONPEeNeIEHHBIM MOYJIIM U OCTaTKaM, KOTOPhIE YKa3kIBAIOTCS M1 KaK-
Iou ceKIuU. Kaxkmasi CEKIMS COOEPKUT CTPOKH, OJIsI KOTOPHIX Xelll-3HaueHUe KITI04Ya CEKIIMOHUPOBa-
HUS, OeJIEHHOe Ha MOMYJ/b, PaBHSETCSA 3aJlaHHOMY OCTaTKYy.

Ecnu BallleMy ITPHUJIOZKEHUIO TpeGy'IOTCH aopyrue (I)OpMBI CEeKIIMOHNPOBAHUSA, MOXKHO TaKZXKe HpI/I6eTHYTb
K aJIbTEPHATUBHBIM pPe€ain3allusiM, C UCIIOJIb3OBAHUMEM HaACJIeOOBAaHHUA U HpeJZ[CTaBJ'IeHI/II;I C UNION ALL.
Takue mogxonnl JalT TI/I6KOCTB, HO Heé JAIOT TAKOI'O BEIMI'PEIIIA B IIPOU3BOOUTENIEHOCTH, KaK BCTPOEHHOE
OeKIIapaTUBHOE€ CEKIIMOHNPOBaAHHE.

5.11.2. leknapaTuBHOe CEKLMOHUpPOBaHue

Postgres Pro mosBomsiet OEKJIapUpPOBaTh, YTO HEKOTOPAd Tabmuia pa3nerndaeTcd Ha CEeKIIUN. PaspmenénHas
Ha ceKIuu Tabnuila Ha3bIBaeTCs CQKLLUOHUPOBGHHOI:I ma6ﬂuueﬂ. JIeKnapauHﬂ CEKIIMOHHUPOBAHUA COCTO-
HUT U3 OIMKMCAaHHOTI'O BHIIIIE OIIPpeneIeHusa Memoda CeKuyuoHuUposaHus 1 CIIMCKa CTOJIOIIOB UIH BI:Ipa)KeHHﬁ,
o6pa3y10umx K/1l04 CeKUUOHUpPOBAHUA.

Cama CeKITMOHMpOBaHHAas TabIuIla SIBIISIETCS «BUPTyaJIbHOM» M KaK TaKOBas He XPAHUTCS. XPaHUIUIIE
HUCIIOJIB3YETCS €€ CeKUUsMU, KOTOPBIE SBIISIIOTCS OOBIYHBLIMHU TaOJIMIIAMM, CBI3aHHBIMH C CEKIIMOHUPO-
BaHHOM. B Kaxmoi CeKIUHM XpPaHUTCS ITOJAMHOXKECTBO HJaHHBIX TAOIIHIILI, OIpedesiieMoe e€ 2paHuuamu
cekuuu. Bce cTpoku, BCTaBlIsieMble B CEKITMOHUPOBAHHYIO TaOIUITy, IePEHAIIPaBIsIOTCS B COOTBETCTBY-
IOIIIe CEeKIMKU B 3aBUCUMOCTH OT 3HAYEHUU CTOJIOIIOB K/II0Ya CEKIIMOHUPOBaHUus. ECIIH mIpu N3MEeHEeHUHN
3HAYEHUH KJTI0Ya CeKIIMOHUPOBAHUS B CTPOKE OHA IIEPECTaéT YIOBJIETBOPSTH OTPAaHUYEHUSIM UCXOTHOM
CEeKIIWH, 9Ta CTPOKa IepeMeIaeTCcs B OPYTyI0 CEKIIHIO.

CamMu CEeKIMM MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAHHLIE TAOIUIIBI, TAKUM 00Pa30M pPeain3yeTcs
8/10JiC@HHOe CeKUUOHUpPOoBaHue. XOTs BCe CEKIINU ONXKHBI UMETh T€ XKe CTOJIOITbI, YTO ¥ CEKITMOHUPOBAH-
Has poOuTesbCKas Tabiuila, B KaXKO0M CEKIMHW HEe3aBUCHMO OT OPYTHUX MOT'YT OBITh OIpenesieHbl CBOU
WHOEKCH, OTPAaHNYEHUS U 3HAYEHUS II0 yMOT4YaHuio. [lompoOHee 0 CO3maHUU CEKIIMOHUPOBAHHBIX Tab-
JIUIT ¥ CEeKIIU# pacckal3kiBaeTcs B onucanuu CREATE TABLE.

ITpeo6GpazoBaTh OOBIYHYIO TAOIUIY B CEKIIMOHMPOBAHHYIO U HA000POT HeJb3si. OOMHAKO B CEKIIMOHUPO-
BaHHYIO TaﬁJ'II/II_[y MOZKHO ,'E[OG&BI/ITB B Ka4eCTBE€ CEKIHUHU CylIIeCTBYIOIIYIO OﬁbI‘IHYIO HUJIN CEKIITMOHMPOBAH-
HyI0 TaOnuIly, a TakKXe MOXKHO yHaJIUTh CEKIHI0 U3 CEKIMOHWUPOBAHHOM TalJIMILI U TPEBPATUTh €€ B
OTHEJIbHYI0 TaOIuITy; 9TO MOKET YCKOPUTH MHOTHE ITIPOIeCcChl o0cay)kuBauus. OOpaTUTECh K OTTUCAHUIO
ALTER TABLE, uTOOH y3HaTh OOJIbIIIE O TIOOKOMaHaaX ATTACH PARTITION M DETACH PARTITION.

CeKlUM TakK¥XKe MOTYT OBITb CTOPOHHUMM TabIUIlaMu, HO YUTUTE, YTO UMEHHO MO0JIb30BaTE/Ib OTBETCTBE-
HEH 3a COOTBETCTBUE COIEPZKMMOTO CTOPOHHEMN TaOIUIILI ITPaBUJIy CEKIIMOHUPOBAHUS, 9TO HE KOHTPO-
JIMPYyeTCS aBTOMaTU4YeCKU. TakXkKe CYIIeCTBYIOT U HEKOTOPEIe APYTUe OrpaHuYeHusd. 3a ToOAPOOHOCTIMU
ob6paTtuTtech K onucanuio CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

ITpenmonoxkuM, 4TO MBI CO3maéM 0a3y HaHHBIX [JIs1 OONBIION KOMIIQHUY, TOPTYIOIIEH MOpPOoXKeHbIM. KoM-
MMaHUs YYUTHIBAET MaKCUMAJILHYIO TEMIIEPATyPy U MIPOJaxKu MOPOXKEHOTI'0 KaXK[blM AeHb B pa3pese pe-
TuoHOB. [To CyTH HaM HyzKHa cJieayolas Tabiumna:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int
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Mrl 3HAaeM, YTO OOJIBIIMHCTBO 3aIpPOCOB OyOyT paboTaTh TOJIBKO C JAHHBIMU 3a IIOCJIENHIOI HEMEJIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa Oy GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoAcTBa. YTOOGH COKPATUTh OOBEM XPAHSIIUXCS CTAPBIX MAaHHBIX, MBI PEIIUIN OCTABJISTH HaHHBIE
TOJIbKO 3a 3 moceqHux rofma. HeHyKHbIe MaHHBIE MBI OyIeM yaasisiTh B Hadajle KaXkXa0ro Mecsitia. B aToi
CUTyallid MBI MOXKEM KCIT0JIb30BaTh CEKIIMOHUPOBaHUE [IJIsI YOOBIIETBOPEHUS BCEX HAIIUX TpeOOoBaHUM
K Tabnuie mokasaTeen.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BBHIIIOJTHUTE CJIedyIoliee:

1. Co3spaiiTe TabnIuly measurement KaK CEKIIMOHUPOBaHHYIO TabIUIy C IpenioXkKeHueM PARTITION BY,

yKa3aB METOI CEeKIIMOHUPOBaHUS (B HaIlleM ClIy4yae RANGE) U CIIMCOK CTOJIOIIOB, KOTOpPhIe OyoyT obpa-
30BBLIBATh KJTI0Y CEKITMOHUPOBAHUS.

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

) PARTITION BY RANGE (logdate);

. CospaiTe cekiuu. B onpenenenny KaxXaou CEKIINU JOXKHEI 3aJaBaThCs I'PaHUITB], COOTBETCTBYIOIINE
METOAY U KJII0YY CEKIIMOHMPOBAHUS POOUTENIbCKOM TaOMUIIEl. 3aMeThTe, YTO YKa3aHUe T'PaHUIl, IPU
KOTOPOM MHOXKECTBO 3HaYEeHMNM HOBOM CEKIIMM IIepeceKaeTcss CO MHOXKECTBOM 3HAYEHUM B OTHOU MU
HECKOJIbKUX CYIIIECTBYIOIINX CEKIUAX, OyaeT omnb0oYHbIM.

Cexklnu, co3maBaeMble TAaKUM 00pPa3oM, BO BCEX OTHOINEHUSX SBISIOTCS OOBLIYHBIMH TaOIHUIlaMU
Postgres Pro (umu, BO3MOKHO, CTOPOHHUMM TabmiiaMu). B 4acTHOCTH, OIS KaXKA0M CEKIUU MOIKHO
He3aBUCHUMO 33aTh TaOIHYHOE IPOCTPAHCTBO U TapaMeTPhl XPaHEHMUS.

B HameMm npuMepe Kaxkas CEKIUs JOJIXKHAa COepxKaTh JaHHBIe 3a OOWH MeCsIl, YTOObI JaHHEIE MOXK-
HO OBIJIO yHansaTh II0 MecsllaM corjlacHo TpeboBaHUusM. TakuM 06pa3oM, Hy>KHBEIe KOMaHOEl OyIyT BBI-
INsfeTh Tak:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01");

CREATE TABLE measurement_y2006m03 PARTITION OF measurement
FOR VALUES FROM ('2006-03-01') TO ('2006-04-01");

CREATE TABLE measurement_y2007mll PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml2 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

CREATE TABLE measurement_y2008m01 PARTITION OF measurement
FOR VALUES FROM ('2008-01-01') TO ('2008-02-01")
WITH (parallel_workers = 4)
TABLESPACE fasttablespace;

(Kak T'OBOPHUJIOCE PaHee, T'PaHULIBI COCEOHUX CEeKITUM MOT'YT OIIpenenaTbCd OOUMHAKOBEIMU 3HAYEHUA-
MU, TaK KaK BEPXHHE I'DAHUILBI HE BKIIIOYAKOTCA B Oyaras3o0H.)

Ecnu BB XOTUTE Pearin30oBaTh BIIOZKEHHOE CEKIIMOHHWPOBaHMNE, NOIIOJIHUTEJIbBHO YKaXKHUTE IIPpenajioxKe-
HHe PARTITION BY B KOMaHOaX, CO3JAKINUX OTAEJIbHbIE CEKIIUH, HallpuMep:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01")
PARTITION BY RANGE (peaktemp);
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Korma GyHYT CO3OAaHBI CEKIINU measurement_y2006m02, DJAHHEIE, mobOaBiIsieMEBIe B measurement U II0-
nagaplnye B measurement_y2006m02 (MJIX DaHHBIE, KOTOPBIE MOTYT mo0aBISITHCS HEIOCPENCTBEHHO
B measurement_y2006m02 IIPU YCJIIOBUU COOIIONEHUS OTPaHUYEHUS NaHHOU CeKIur) OyoyT 3aTeM Iie-
PeHaIlpaBJIEHEI B OOHY M3 BJIO2KEHHBIX CeKI_II/If/i B 3aBHUCHUMOCTH OT 3HAYEHUsA CTOJ'I6I.[8. peaktemp. Vka-
3aHHBIN KJTI0Y CEeKIIMOHNPOBaHUA MOZKET IIepeCeKaThCda C KJIIIDUYOM CEKITMOHHUPOBAHHUSA POOUTEIIA, XOTA
OIIpenesisaTh 'PaHUuIIbL BIIO2KEHHOM CeKIMH1 HYy>KHO OCMOTPHUTEJIBHO, 4YTOOBI MHOXXECTBO OAHHBIX, KOTO-
poe OHa IIPpUHKMMAaeT, BXOOWJIO BO MHO2K€EeCTBO, OOIIyCKaeMoe coOCTBEHHBIMU I'PaHUIlaMH CEKIIUU; CHU-
CTeMa He IIbITaeTCsa KOHTPOJIMPOBATh 3TO CaMa.

[Tpu goGaBIeHUM B POOUTENbCKYIO TAOMUITy MaHHBEIX, KOTOPhLIE HE COOTBETCTBYIOT HU OIHOM U3 CyIIle-
CTBYIOIIUX CEKIIUH, ITPOU30UAET OIIubKa; MOOXOOSINYI0 CeKIIHI0 HY?KHO CO3aBaTh BPYYHYIO.

CozpmaBaTh B TabnuIilax OrpaHUYeH’sI C YCIOBUSIMHU, 3aal0NIMMI I'PAHUITEI CEKIINM, BpYUYHYIO HE Tpe-
oyetcs. Takue orpaHudyeHus OyoyT CO3aHbl aBTOMAaTUYECKH.

3. Co3pariTe B CEKIIMOHUPYeMOM Talbiuile MHOEKC II0 KJII0YeBOMY CTOJOIY (uim cTonOllaM), a TakxKe
n00ble Opyrue MHOEKCH, KOTOPEIe MOTYT IToHamoOuThes. (MHOeKC Mo K04y, CTPOro rOBOPsI, Co3aa-
BaTh He 00s13aTEeIbHO, HO B OONIBLIIMHCTBE CIy4daeB OH OymeT moje3eH.) I[Ipu 3ToM aBTOMaTU4YeCKHU Oy-
IeT CO37IaH COOTBETCTBYIOIIUM MHIOEKC B KaXXIOM CEKIIUU M BCE CEKIIMM, KOTOPHIE BHI OyImeTe co3fma-
BaTh UJIU IPUCOEONHSATh IO30HEee, ToXKe OyOyT comepKaTh TaKOM NHAEKC. MHIEKCH UM OrPaHUYEHUS
VHUKAIbHOCTH, CO3[aHHbIE B CEKITMOHUPOBAHHOM Tabmulle, SIBASIOTCS «BUPTYalbHBIMU», KaK U caMa
CEeKIIMOHUpPOBaHHas Tabnuila: GakKTUYeCKU JaHHBIE HaXOOsITCS B MOUYEePHUX MHIOEKCAaX OTHOEJIbHEIX Tab-
JINII-CEeKITUH.

CREATE INDEX ON measurement (logdate);
4. Y6éenutech B TOM, 4YTO ItapaMeTp KoHurypauumm enable partition pruning He BBHIKJIIOUEH B
postgresql.conf. MHa4e 3ampock He OyOyT ONTUMU3UPOBATHCS MOIKHBIM 00pa3oM.

B pmanHOM mpuMepe HaM NMOTPebyeTCs CO3maBaTh CEKLMIO KaXObI Mecsl, TakK 4To ObI0 6B Pa3yMHO
HamucaTh CKPUIIT, KOTOPHIM OB (hopMupoBas Tpebyemsbrit kog DDL aBTOMaTHU4Y€eCKH.

5.11.2.2. O6cny>XxuBaHuMe CeKuun

OOrryHO HAaOOP CeKInii, 00pa30BaHHEIM M3HAYAILHO IIPHW CO3TaHUK TAOIIHI], He IIpeaIoaaraeTcs coxpa-
HSATh HeM3MeHHBIM. Yalre Hao00poT, MIaHUPYeTCs YaaIATh CeKITUUA CO CTaPEIMU HAaHHLIMU U IIepUOIuYe-
CKH MOOGaBISITh CEKIMHU C HOBEIMHU. OOHO M3 Hanubolee BaXKHBLIX IPEUMYIIeCTB CeKIIMOHUPOBAHUSA COCTO-
UT UMEHHO B TOM, YTO OHO IT03BOJIET MPAaKTUUECKX MOMEHTAJIbHO BHITIONMHATL TPYIOEMKUE OIlepallui,
U3MEHsIST CTPYKTYPY CeKIui, a He puU3ndecKu mepemelras 0onbiire 005EMEI MaHHbIX.

Campblii JIETKUY CIoco® yaaauTh CTaphle JaHHBIE — IIPOCTO YOAJIUTD CEKIINI0, CTABIITYI0 HEHYKHOM!:
DROP TABLE measurement_y2006m02;

Tak MOZKHO yOaJIuTh MUJUIMOHEI 3aIIMCel Topa3mo ObICTPee, YeM YOASATh UX 110 OMHOM. 3aMeTbTe, OJHAKO,
YTO IPUBEHEHHAs BhHIIIE KOMaHOa TPeOyeT yCTaHOBJIEHUS OJIOKUPOBKHU ACCESS EXCLUSIVE.

Emé ommH yacTo 60/1ee IpeAnoYTUTE IbHBIM BapUaHT — yopaTh CEKIIUIO M3 TJIaBHOM TaOIUIIEl, HO coXpa-
HUTb BO3MOZKHOCTE 0OpaIaThCsa K Hel KaK K CaMOCTOSITeJIbHOM TabuIie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;
ALTER TABLE measurement DETACH PARTITION measurement_y2006m02 CONCURRENTLY;

ITpu aTOM MOXKHO OymeT mpomonKaTh paboTaTh C JaHHEIMU, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSITHUY OYEeHBb KCTATH OyHOEeT COeaTh Pe3ePBHYIO KOMHWI0 JAaHHBIX, UCIOb3ys COPY, pg dump
WY TTOomoOHEIe CpenCcTBa. BO3MOXKHO, 9TH MaHHEIE TaKXKe MOXKHO OyIeT arperupoBarh, IePeBeCcTH B KOM-
MMAKTHEIH (JOPMAT, BEIIIOIHUTEL OPYTYI0 00paboTKy MK HOCTPOUTEL OTUETHL. IlepBas ¢popMa KOMaHOH Tpe-
OyeT OIIOKMPOBKM ACCESS EXCLUSIVE POOUTENBbCKOUW TaOmuIilbkl. Brnaromaps ykasaHWI0O CONCURRENTLY,
KakK BO BTOpOM dopMe, OJIs OIlepalnuy OTcoeguHeHus OymeT TPebGOoBaThCSA TOJBKO OIOKMPOBKA SHARE
UPDATE EXCLUSIVE POOUTEIbCKOM TaGIUITLI, HO IIPU 9TOM AEeMCTBYIOT OTPAaHUYEHUsI, ONUCAaHHBIE B ALTER
TABLE ... DETACH PARTITION.

AHanOTrU4YHBIM 06pa30M MO2KHO HOG&BHHTL HOBYIO CEKIIUIO C HaHHBIMU. M&I MOKEM co30aTh IIYCTYIO CEK-
IIMIO B I'JTaBHOM Taﬁnnue TaK 2K€, KaK MBI CO3OaBaJIi CEKIITMH B NCXOOHOM COCTOAHHUMU OO 3TOIO:

82



OmnpeneneHue JaHHBIX

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
TABLESPACE fasttablespace;

A mHOrma ynoOHee co3maTh HOBYIO TAOIUITy BHE CTPYKTYPHI CEKIIMI U IPUCOEOUHUTh €€ B BUIE CEKITUU
nmo3xe. [Ipyu TakoM IMOAXo[e HOBHIE HaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH U Npeobpa3oBaTh A0
TOTO, KaK OHHU IIOBSITCS B CEKIITMOHUPOBAHHOM Tabnuie. KpoMme Toro, omepaiius ATTACH PARTITION Tpe-
OyeT OjIsi CEKIIMOHWUPOBAHHOM TaOIUIIEI TOJTBKO OJIOKMPOBKKM SHARE UPDATE EXCLUSIVE, B OTJIMYHE OT
omepanuu CREATE TABLE ... PARTITION OF, TpeOymoiImei GIOKUPOBKYU ACCESS EXCLUSIVE, IIO9TOMY
eé ynoOHee MCIIOIb30BaTh [JIS BHIIOTHEHUS MTapajIelbHEIX Omepaluil ¢ CeKIMOHUPOBAHHOM TaOIUIeH.
Ob6oiiTrCh 663 KPOIOTIMBOIO BOCIIPOU3BEIEHUS OIIPeOeIeHUS POAUTEIECKON TaOIUITEI MOXKHO, BOCIOIIE-
30BaBIINCH QYHKIIMOHAIPHOCTLIO CREATE TABLE ... LIKE:

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );

\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— possibly some other data preparation work

ALTER TABLE measurement ATTACH PARTITION measurement_y2008m02
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01" );

IIpexkme yeM BBITIONHSATH KOMaHAy ATTACH PARTITION, PEKOMEHOYeTCsS CO3HaTh OrpaHUYEHHE CHECK B
MIPUCOENMHSIEMOM TabJIuIle, COOTBETCTBYIOIIEE OKHUIAEMOMY OTPaHUYEHUIO CEKITUY, KaK ITOKa3aHO BHIIIE.
Bnarogapst aToMy cucTemMa CMOXKeT 000UTHChH 663 CKAaHUPOBaHUsI, HE0OXOIMMOTI0 IJIs IIPOBEPKHU HESIBHO-
TO OTpaHUYEHUS CeKIHH. Be3 9Toro orpaHn4YeHuss CHECK HYXKHO OyIeT IPOCKAaHUPOBATh U YOEOUTHCS B
BBITIOJTHEHUH OTPAaHUYEHUS CEeKIIMH, YOepKuBas OJTOKMPOBKY ACCESS EXCLUSIVE B 9TOM ceknuu. [Tocie
BBITIOJTHEHUS KOMAHIBI ATTACH PARTITION PEKOMEHOYETCS YOAIUTh OTPpaHuYeHue CHECK, IOCKOJIBKY OHO
OorbIlie He Hy2KHO. Ecnu nprucoequHsieMasi TabIuIla TakKXkKe SIBJISIETCS CEKIIMOHUPOBAHHOM TabHUIIEH, TO
Kaxpgas u3 eé cekiui OyaeT PeKypPCUBHO OJIOKMPOBATHCS M CKAaHHPOBATHCS OO0 TEX IIOP, OKa He BCTPe-
TUTCS MTOAXOMsIee OrpaHuuYeHre CHECK UNTH He OYIyT JOCTUTHYTH KOHEUHHIE Pa3[IeJlH.

TouHO Tak XKe, eC/I B CEKIIMOHUPOBAaHHOM Tab/IHIle eCTh CEeKIIUS DEFAULT, PEKOMEHAyeTCs CO3[aTh orpa-
HU4YeHUe CHECK, KOTOPO€e HCKJIIo4YaeT OorpaHMYeHne CEeKIIUM, nogjexaliel mpucoengnHeHno. Eciou ato-
TO He cHellaTh, TO CEKNUs DEFAULT OymeT IIPOCKaHHWPOBaHa, YTOOH yOEOUTHCS, YTO OHA HE CONEpPIKUT
3amnmcel, KOTOPHlE OOJIXKHEL OBITH PACIIOJIOKEHEl B IPUCOEOUHSIEMON CeKIuu. JTa onepanus OyOeT BHI-
TIOJTHATBLCS IPU yAepKaHUU 6JIOKUPOBKU ACCESS EXCLUSIVE Ha CEeKIUU DEFAULT. Eciu cekius DEFAULT
caMa ABISIETCS CEKLIIMOHUPOBAaHHOMN TabIUIel, TO KaXKaas U3 e€ CeKIuil 6yieT PeKYPCUBHO IIPOBEPATHCSA
TakKuM XKe o6pa3oM, KakK U MpucoenuHseMas Tabnuila, Kak YIIOMUHAIOCh BHIIIIE,

Kak T'OBOPMUIJIOCH BHIIIE, B CEKIITMOHNPOBaHHEIX Ta6m/1uax MOZKHO CO30aBaTh MHOEKCHI TAkK, 4YTOOLI OHU IIpu-
MEHSIJIUCh aBTOMaTU4YEeCKH KO BCEHM Mepapxuu. JTO OUeHb YO00HO, TaK KaK MHOEKCUPOBAThHCSI OYOyT HE
TOJILKO BCE CYIIECTBYIOIINE CEKITUM, HO U JTI00bIe CEKIIUH, co3aBaeMble B OymyiieM. Ho ecTs omHO orpa-
HUYEeHNEe — TaKOU CEeKIIMOHWPOBAHHLIN MHAEKC HEJIb35 CO3/IaTh B HEOIOKUPYIOIIEM pexkuMe (C yKa3aHHU-
eM CONCURRENTLY). YT0oOkI n36ekaTh OJIOKUPOBKY Ha OOJITO€ BpeMs, AJIs CO3aHUs UHAEeKCa B CaMOM Cek-
IMOHUPOBAHHOM TabJIMIle MOXKHO MCII0JIb30BAaTh KOMaHAy CREATE INDEX ON ONLY; TaKO# MHOEKC Oymet
TIoMeYeH Kak Hepabodwuid, m oH He OymeT aBTOMaTU4YEeCKHU IPUMEHEH K CeKIusM. MHOeKCch coOOCTBEHHO
B CEKIIMSAX MOXKHO CO3[aTh B MHAUBUAYAIbHOM IIOPSIKE C YKa3aHHeM CONCURRENTLY, a 3aTeM npucoeodu-
HUMb UX K UHOEKCY-POOUTEIII0, UCIIOJIb3ysl KOMaHay ALTER INDEX .. ATTACH PARTITION. ITocne Toro
KaK MHIEKCH BCeX CeKLMM OyAyT MPUCOeOUHEHEl K POOUTEILCKOMY, TIOCJIEIHUN aBTOMaTUYEeCKHU Iepen-
méT B pabouyee cocTtossHue. Hanpumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX CONCURRENTLY measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
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ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;

10T aneM MOZKHO IIPUMEHATh Y C OTPaHUYEeHUAMHN UNIQUE ¥ PRIMARY KEY; OJIsI HUX MHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OT'PaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key
ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.11.2.3. OrpaHu4yeHun
C CEKIIMOHNUPOBAHHBIMHU T&6HI/ILIaMI/I CBSI3aHEI ClledyIoIyue OrPaHNYeHud:

e Co3zpmaTthb OrpaHrN4YeHNe YHUKAJIBHOCTHU UJIX IIEPBUYHOIO KJII04Ya OJId CGKHHOHHpOBaHHOfI Ta6J'II/ILU:I
MOZKHO, TOJIBKO €CJIM KJIIOYM CEKIINI He BKII0YaloT HUKaKue BEIPDA2KE€HU A NI BEISOBEL (bYHK].II/Iﬁ B
OrpaHrn4YeHHne BXOOsAT BCe CTOHGHBI KJII049a CEKIUOHUPOBAHUA. 3TO0 ycCiioBue 00BSICHSIETCSI TEM, YTO
OTOEeJIbHBIE MHIOEKCEI, 06pa3y101.une Orpann4yeHnune, MOoryT HEIIOCPeOCTBEHHO obecreuynBaTh YHHUKAJIb-
HOCTB TOJIBKO B CBOUX CEKIIUAX. HOSTOMy CaMa CTPYKTYpPa CEKIIMOHUPOBAHUSA OOJIZKHA I'aPAHTHUPO-
BAThb OTCYTCTBHUE JIy'6J'II/IKaTOB B PA3HBIX CEKIIUAX.

e Co3zpaTthb OrpaHHY€eHHEe-UCKIIIOUEeHHNEe, OXBAThIBAlOIllee BCIO CEKIIMOHUPOBAHHYIO T&6J’[I/I].[y, HeJIb34;
MO2KHO TOJIBKO ITOMECTHUTHb TaKO€ OrpaHNYE€HNe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SBJIA€eTCsA CIIEACTBHEM TOI'O, UYTO YCTAHOBUTEL OrPaHUYEHU, HeI;ICTBYIOH.II/Ie MeXOy CEeKLIUsIMH,
HEeBO3MOZXKHO.

* Tpurrepsl BEFORE ROW IJI INSERT HE MOT'YT MEHATH CEKIIMIO, B KOTOPYIO B UTOTE IIOMaNEeT HOBas
CTpPOKa.

e CwMmemmBaHUE BPEMEHHBIX U ITOCTOAHHBIX OTHOIIEHUM B OOHOM nepeBe CEKIIMOHUPOBaAaHUA HE OOITyC-
KaeTcs. Takum 06p8.30M, €CJIM CEeKIITMOHHMPOBaHHasA TabIuIa MOCTOSIHHAS, TAKUMHU e TOJIXKHEI OBITh
€€ CeKIUH; C BpeMeHHBIMU TabaIuIIaMy aHAJIOTHYHO. B Clly4ae C BpDEMEHHBIMH OTHOIIEHUSAMU BCE
TaOTUITBI nepeBa CEKIIMOHUPOBaHUSA NOJI2KHEIL OBITH M3 OJHOTO CeaHca.

Ha YPOBHE Peain3allii OTOEJIbHbIE€ CEKIITUU CBA3BIBAIOTCA C CBKHI/IOHI/IpOBaHHOI;I Ta6J'II/I].[eI;I cpenCTBaMu
HacinegoBaHusa. OOHAKO C OEKJIapAaTUBHO CEKIIMOHHWPOBAHHBIMU Ta6J'II/ILIaMI/I WX UX CEKIUAMHU HEJIb3s51
HCIIOJIb30BATE HEKOTOPYIO O6U.[y10 q)YHKLII/IOHaJ'II)HOCTI: HacleOgoBaHUs, KaK OMHCAHO HUXKe. A UMEHHO,
CEeKIId He MO2XKeT UMETh HUKAKUX OPYTUuX pOHHTeHeﬁ, KpomMme CeKL[I/IOHHpOBaHHOﬁ Ta6J'II/II_[bI, K KOTOpOfI
OHAd OTHOCHTCHA, PAaBHO KaK U mobast Ta6m/1ua HE MO2XKET HacCJIegoOBaThCA U OT CeKHI/IOHHpOBaHHOfI, u oT
OOBIYHOM TaGJ'II/II_U:I. 9TO O3HA4YaeT, 4YTo CEeKIIMOHHNPOBAHHEIE Ta6J'II/II_[bI N X CEKIIMHU HE COBMEIIAIOTCA B
Hnepapxruu HacCjieooBaHUsA C OOBIYHEBIMHU TaﬁJ’II/IHaMI/I.

Tak Kak nepapxmusa CEKINOHUPOBAHUA, 06pa3OBaHHaH CGKI.IHOHPIpOB&HHOI:I Ta6n1/1ue171 ueeé CeKIIusgiMu, sAB-
JIs1eTCA OOHOBPEMEHHO U I/Iepapxueﬁ HacJiegoOBaHWsI, OHA COOEP>XKHUT tableoid U Ha Heé paciIapoCTpaHsa-
I0TCS BCe OOLIYHEIE IIPpaBHUJIa HAaCJlIegJOBaHU4Ad, OIIMCaHHEIE B Pazgene 5.10, c HEeKOTOPBIMHU NCKIIIOYEHUSAMMU:

* B ceknusx He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIUX B POOUTEJILCKOM Tabmnulie. Takue CcTONOIIH
HEBO3MOKHO OMPENeUuTh HU MPU CO3[MaHUM CEKITMM KOMaHOOM CREATE TABLE, HU MyTEM TTOCIEOYIO-
mero qoOaBJIEeHUST B CEKIMM KOMAHOOW ALTER TABLE. TaGauIilbl MOTYT OBITh IOAKJTIOYEHEI B KQUECTBE
CEeKIIUH KOMaHIOOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIH UX CTOJIOLEI B TOYHOCTH CO-
OTBETCTBYIOT POAUTEJILCKOMN TabIuIe.

* OrpaHuuyeHHsi CHECK BMeCTe C NOT NULL, onpefeéHHbe B CeKITMOHUPOBAaHHOM Tabmuile, Bcerna Ha-
ClemyIoTCst BceMu eé ceKiusaMu. OrpaHudeHnss CHECK C XapaKTePUCTHUKOM NO INHERIT B CEKITMOHHU-
POBaHHBIX TAaGIMITAX CO3MaBaTh HeMb3d. TakKe Helb3sd yOaluTh OrpaHudYeHre NOT NULL, 3aJaHHOe
OJIsT CTONOIIAa CEeKINU, eCIIM TaKOe JKe OrpaHudYeHue CyIecTByeT B POOUTEIbCKOM TabmuIle.

* Hcnomp3oBaHue yKa3aHHs ONLY IIPU moOaBIeHUN UITH YOaJeHUU OTPAaHUYEHUS TOIbKO B CEKITMOHHU-
POBaHHOM TabIHIle MOANePKUBAETCS, JIUIIL KOTOa B Hell HeT ceKiuii. [1pu HaIuYuyu CeKITUI ITOIIBIT-
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Ka HCII0JIb30BaHUsA ONLY BHI30BET OMINOKY [Jis JIFOOBIX OrpaHUYeHUM, KpoMe UNIQUE M PRIMARY KEY.
C Opyroi# CTOPOHEI, OTPAHUYEHUS MOXKHO HOOaBISATh WU YOAJSATh HEIIOCPEeICTBEHHO B CEKIIUAX (ec-
JIX OHU OTCYTCTBYIOT B POOUTEJILCKOM TabHIIEe).

Tak Kak CEeKIIMOHMPOBaHHAasA TabuIla cama 1o cebe He COOepKUT JaHHBIE, UCII0JIb30BaHUeE
TRUNCATE ONLY IJIg CEKIIMOHUPOBAHHOU Ta0JIMIIEI BCcerga OyOeT CYUTAThCS OIIUOKOM.

5.11.3. CeKLI,VIOHVIpOBaHVIe C MCnoJib3oBaHUEM HacJsieaoBaHuUsA

XO0TsI BCTPOEHHOE MeKlapaTHBHOE CEKITMOHWPOBAHME IT0JIE3HO BO MHOTHX YaCTO BO3HMKAIOIIUX CHUTYa-
nmsx, 6eIBalOT 0OCTOSATENLCTBA, TPeOylore 60ee ruOKOro Moaxona. B aToM ciydae CEKIIMOHUPOBaHUE
MOZKHO peajin30BaTh, IPUMEHWB MeXaHU3M Hac/IeJOBaHUs TaOJIHI], YTO JacCT PsiT BO3MOXKHOCTEH, HEeMOo/I-
IepKUBaeMEIX IIPU OeKJIapaTUBHOM CEKLIIMOHWPOBAHUY, HAIPUMED:

ITpu gekIapaTUBHOM CEKIIMOHHPOBAHUHN BCE CEKIIMH [OJIXKHEI MMETh B TOYHOCTH TOT XKe Habop
CTOJIOIOB, YTO U CEKIMOHUPYyeMasi Tabyulla, TOraa Kak OOBYHOEe HacJieJoBaHue TaOuIl JOITyCKaeT
Ha/lM4ue B MOYEePHUX TabJIUIlaX MOIOTHUTEILHEIX CTOIOII0OB, OTCYTCTBYIOIIUX B POIUTENE.

MexaHN3M HacjIemoBaHuSA TaOIHIL ImogoepzKuBaeT MHO2KECTBEHHOE HacCJieJOBaHHue.

C mekjlapaTUBHHIM CEKIIMOHHUPOBAaHUEM MOOOEPKUBAETCS TOJIPKO CEeKIIMOHUPOBAaHUE IO CIUCKAaM, 110
ouaa30HaM M IO XeIlly, TOTOa Kak C HacJieJZoBaHuEeM TaOIuIl JaHHbIe MOXKHO Pa3fesaTh o JIo6o-
My KPUTEPHUIO, BEIOpaHHOMY ITonb3oBaTeneM. (OOHAKO 3aMeThbTe, YTO eCJIM UCKITI0YeHNue 0 OTPaHu-
YEeHUIO He I03BoJsAeT 3P PeKTUBHO YCTPAHATh HOUYepHUe TabJIHIbl U3 IIJIaHOB 3aIllPOCOB, TPOU3BOIH-
TENIbHOCTH 3alIPOCOB OyIeT OYeHb HU3KOM.)

5.11.3.1. NMpumep

B sToM mpuMepe OyAeT co3faHa CTPYKTypa CEeKIIMOHUPOBAHMS, paBHO3HAUHAsI CTPYKTYpPe U3 MpUMepa C
OeKJIapaTUBHBEIM CEKIIMOHUPOBAHUEM. BEIIOMHUTE Cledyloiine e CTBUS:

1. CozpmaiiTe «Iri1aBHY0» TabIUIly, OT KOTOPOM OyAyT HAcJIe0BaThCSA BCe «OoUYepHUe» TabnuIlel. ['1aBHas

Tabnuila He OyOeT comepkKaTh maHHbe. He onpenensdiiTe B HeMl HUKaKWe OTPaHUYEHUS-ITPOBEPKH, €C-
JIX TOJIbKO BHI He HaMepeHHI IIPHMEHHTL WX BO BCeX MouYepHMX Tabnuiax. Takxke He MMeeT CMEIC/IA
OTIpenesisiTh B Hell KakKue-Tu00 MHAEKCH WX OTPaHNuYeHus YHUKAIbHOCTH. B HallleM mpuMepe TIasB-
HOM Tabnuiieh 6ymeT measurement CO CBOMM M3HAYATBHBIM ONIPEeAeIeHUEM:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

)i

. Co3mailiTe HECKOJIBKO «A0YepHUX» TabIUIl, YHacIegoBaB uX BCce OT ryiaBHOMW. OOBYHO B TaKUX TabIu-

Iax He OymeT HUKaKUX NOIOIHUTEJIbHEIX CTOJIOI0B, KPOMe YHacJIeJOBaHHEIX. Kak U ¢ meKjlapaTUBHEIM
CEeKLIMOHUpOBaHNWeM, 3TH TabIMIEL BO BCeX OTHOLIeHUSX OynyT oObYHEIMU Tabnuiiamu Postgres Pro
(MM CTOPOHHUMM TaOIUIIAMU).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l () INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

. Ho6GaBbTe B modepHUE TAOIUILI HEIlepPeKPHIBAIOIINECS OTPaHUYEHUS, ONPENENIAIoNIe AOMYCTUMEIE

3HAQYEHUS KII0YeH IS KaXKa0M U3 HUX.

TUnUYHBIE TPUMEPH TAKUX OTPAHUYEHUN:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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YGGJII/ITGCI: B TOM, 9YTO OIrPpaHMYEHUS He IMepPeCeKalTCd, TO €CTh HUKAaKKEe 3HAa4YEeHHUd KJII04Yad He OT-
HOCATCA CPa3y K HECKOJIbBKHM OOYEPHUM Ta6J'II/II_IaM. HaanMep, YaCTO OOIIYyCKAKT TAKYIO OH.II/I6Ky B
OoIpenejleHnyu OUAlla30HOB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

910 He OyneT paboTaTh, TaK KaK HEACHO, K KaKOol flouepHel Tabuile AOIKHO OTHOCUTHCS 3HAUYEHUE
200. TToaToMy muatna30HbI JOIXKHEI ONPENENATHCSA CIeAYIOINIUM 00pPa30oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml11 (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml12 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmou mouyepHel TaOIuIlbl CO3TalTe HHOEKC 10 KJIII0YeBOMY CTOJIOIY (Mau cTonbIlaM), a TakKxke
mo0ble ApPyTrue UHOEKCH 10 CBOeMYy YCMOTPEHHIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 (logdate);
CREATE INDEX measurement_y2006m03_lo