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NpeoucnoBue

Ora KHHUTa SABIseTCS ObUIIMANIbHOM moKyMmeHTamnuen Postgres Pro Standard. Oma Obina HamucaHa
pa3paborunkamu Postgres Pro, coobmectBoMm PostgreSQL u mpyrumu moGpOBOBIIAMU ITapajiieIbHO
Cc pa3paboTkoi mporpaMMHOro mpomykTa PostgreSQL u Postgres Pro. B Hell OMmHCHIBAETCS BCS
(GyHKIITMOHAILHOCTE, KOTOPYIO odulIanbHO IIoOaepKUBaeT TeKyInasa Bepcus Postgres Pro.

YTo06B! TakoM O0sbinoi 00sEM nHGOpMaluu o Postgres Pro 6vi1 ygo6oBapuM, 9Ta KHUTA pa3gesieHa Ha
yacTtu. Kaxpgasa dyacTh npefHa3HauveHa ONpPeNeSIEHHON KaTerOpuu I0Ib30BaTesiel UK I0JIb30BaTENIM
Ha pa3HEIX cTanusax ocBoeHus Postgres Pro:

e Yacts I mpencrtasnseT coboil HedopMaabHOe BBeeHNE OJIT HaUYWMHAIOIINX.

* Yacrts Il onuceiBaeT 136K SQL U ero cpemny, BKiIo4as THUIIH JaHHBIX U QYHKIIUH, a TaKXkKe
OIITMMU3AIUI0 IPOM3BOOUTEILHOCTY Ha YPOBHE II0JIb30BaTeiel. 9To OydeT I10J1e3HO IPOYUTaTh
BCeM noyb30BaTensaM Postgres Pro.

e Yacrts III onucHIBaeT YCTAaHOBKY U afMUHUCTPUPOBaHUE cepBepa. JTa JYacTh OYIOeT Ioje3Ha BCEM,
KTO UCHONb3yeT cepBep Postgres Pro nns caMeIx pa3HBIX LeIeu.

e Yacts IV onuchIBaeT IporpaMMHBIe HHTEeP@EHCH oI KIIHeHTCKUX IIpuiIoxeHui Postgres Pro.

¢ Yacts V nmpegHa3HaveHa O 001ee ONBITHLIX II0JTh30BaTesIel U COIMePKUT CBeOeHUs O
BO3MOZKHOCTSIX PaCIIUPEHUs cepBepa. ITa 4acTh BKIIIOYAEeT TEMEI, IOCBSAIIEHHBIe, B YaCTHOCTH,
[10JIb30BATEJILCKUM TUIIaM OaHHBIX U PYHKIUSM.

* YacTts VI cogepKUT CIpaBOYHYI0 nHpopMarmio o komavaax SQL, a TakKe KJIMEHTCKUX U CEPBEPHBIX
mporpaMMax. ITa 9acTh JOMOMHAET Opyrue nHbopMalurel, CTPYKTYyPUPOBAaHHOM 10 KOMaHOaM U
mporpaMMaM.

e Yacts VII comepuT pa3HooOpasHy0 WHGOPMAIIHIO, II0JIe3HYI0 Oy pa3dpaboTunkoB Postgres Pro.

1. Yto Takoe Postgres Pro Standard?

Postgres Pro Standard — 2T0 06BbEKTHO-pEISIIIMOHHAS CUCTEMA yapaBiieHus 6asamu maHHbx (OPCYB,
ORDBMS), pa3paboTtannasi Postgres Professional B pamkax mpoekrta Postgres Pro Ha ocHoBe PostgreSQL,
B CBOIO ouepenb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — niporpamMmMe, pa3paboTaHHOM Ha (aKyIbTeTE
KoMIIbIOTEPHBIX HayK Kanudopuuiickoro yuuBepcurera B bepknu. B POSTGRES mosBHUiI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPLIE OBIIM pPeann30BaHEl B HEKOTOPEIX KomMepueckux CYB]I ropasmo mosgHee.

Postgres Pro Standard, kak u PostgreSQL nogmepkuBaeT O0IbINYIO YacTh cTaHgapTa SQL u npepnaraer
MHOXKECTBO COBPEMEHHBIX QYHKIINM:

* CIIOXKHBIE 3aIPOCH

* BHEIIHWE KJTI0YHU

* TPUTTEPHI

* W3MeHsIeMBIe IPEeCTaBIEHUS
* TpaH3aKIMOHHAS IEJIOCTHOCTh
* MHOTOBEPCHUOHHOCTH

Kpome Toro, mombp3oBaTenm MOTYT BCAdeCKU pacmmparhk Postgres Pro, Tak ke kak u PostgreSQL,
HalpuMep, co3gaBasi CBOU

* THUIIH JaHHBIX

e  ¢yHKIIUU

* OIEepaTopHI

e arperaTHBIE QyHKIUU

* METOHBl MHOEKCUPOBAHUS
* TIpoUEenypHBIE I3BIKU

2. Paznuumnsa mexnay Postgres Pro Standard n PostgreSQL

Postgres Pro mpemocTaBnsieT HaumboJjiee aKTyalbHYIO Bepcuio PostgreSQL ¢ OOHOTHUTETBHBIMHA
U3MEHEeHUIMHU U PaCIIUPeHusSIMHU. JTOT NPOOYKT BKJII0OYAeT BCe HOBBEIE BO3MOXKHOCTH, pealu30BaHHEIE
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koMmmanuen Postgres Professional, a Takke cTopoHHME mopaboOTKU, KOTOPHIE YK€ MPHUHSTEL COOOIIECTBOM
PostgreSQL u momapmyT B HOBBIe Bepcum PostgreSQL. Takum oOpasoM, momb3oBaTenu Postgres Pro
Standard nmony4aloT paHHUN OOCTYII K Ba’KHEIM HOBOBBENEHUSAM U UCIIPABIIEHUIM.

IIpumMeuyanue

Postgres Pro Standard mnpepnocTaBnseTcss IO CJenyollleit nuneH3uu: https:/postgrespro.ru/
products/postgrespro/eula. O6s13aTeIbHO 03HAKOMBTECH C YCJIIOBUSIMU JIUIIEH3UM, NIPEXKOE YeM
3arpyzxarth 4 ucnonab3oBaTh Postgres Pro Standard.

Postgres Pro Standard otnudaroT oT PostgreSQL cnenyroiue yCoBepIIeHCTBOBAHMUA:

YnydmeHHBIN MeXaHM3M IIPOBEPKU OJIOKMPOBOK, HE OKa3bIBAlOUIMM OTPUIlAaTEILHOTO BIUSHUSA Ha
IPOU3BOOUTEIBHOCTS.

YBenuueHHas CKOPOCTh U 3(GEeKTUBHOCTS IIJIAHNPOBAHUS OIS Pa3JIMYHEIX TUIIOB 3aIIPOCOB.
YMmeHbIIeHHOE TTOTPEDOIeHNe MaMATH TPU 00paboTKe CIIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
I[lobGaBneHUe BpeMeHU MJIaHWPOBaHUA B UHGOPMAIIHIO, BEIBOOAUMYIO MoAyaeM auto explain.
B03MOKHOCTE 3aMeHHI HyJIeBOro OaliTa 3amaHHbIM ASCII-cHMBOJIOM IIPHY 3arpy3Ke JaHHBIX C
IIOMOIIILI0 KOMaHOLI COPY FROM. (CM. onmucanue napaMmetrpa nul byte replacement on import.)
Hcnonb3oBanue ICU Ha Bcex miaTdopMax C Lejibio 00eCIeuuTh n1aTGpopMOHE3aBUCUMYIO
COPTUPOBKY [OJI1 pa3/IUYHEIX JIoKasel. [Io ymMonuaHuio npoBarifep IpaBujl COPTUPOBKY icu
3apieliCTBYeTCS OJIsI BCeX JIOKajei, 3a UCKIouyeHueM C u POSIX. (CM. [Togpazmen 22.2.2.)
Peanuszanusg mexanusma PTRACK, mo3Bossromniero nporpaMmme pg probackup orciexuBaTth
U3MEHEHUS CTPaHUIl IIPU CO3TMaHUN UHKPEMEHTAILHBIX PE3EPBHBIX KOIMM.

IMTogmepzkka uTeHUs QanaoB pg_control mpenemyIux Bepcuii PostgreSQL/Postgres Pro yTunuToi
pgpro controldata.

ITpoBepKa COBMECTUMOCTH KJIaCcTepa, II03BOJISI0Ias OIpPeae/inTh, COBMECTUMA JIN TeKyIas
Bepcus Postgres Pro c onpenenéHHbIM KjIaCTePOM, U IMOHATH, KaKle IlapaMeTphl BIUAIOT Ha
COBMECTUMOCTSH, He 3amnyckas cepBep. (CM. onucaHue mapaMeTpa postgres -z u onucaHue
pgpro_controldata.)

B03MOXHOCTH U3MEHEHUSA IIapaMeTpa restore_command oe3 Imepes3allyCKa cepBepa.

VyuineHUs pefgakKTUPOBaHUS B KOMaHOHOM CTPOKe C ucnonb3oBanueM WinEditLine B Bepcuu psql
onsg Windows, B TOM 4ucJie IoOgepsKKa aBTOOOIIOJIHEHNEe B KOHCOJM PSql 1 u3MeHeHUe KOOUPOBKYU
psql o ymonmgauuio Ha UTF-8.

YaubunvupoBanHasa CTPYKTypa IIaKeTOB OBOUYHBIX (aiiyioB OIS BCeX OUCTPUOYTUBOB Linux,
yIpolamnmas MUTpanuio MeKay HUMHU U [I03BOJISIOIas YCTaHaBINBAaTh HECKOJIBKO Pa3JInYHbIX
mpoayKToB Ha 0a3e PostgreSQL coBmecTHO 6e3 Kakux-mubo KoHpmukToB. (CMm. ['maBy 16.)
PacmupeHHBle TONUTUKY ayTeHTHGUKANY, o0ecriegnBalone 3¢b(GeKTUBHOE yIIpaBieHue
nmaponsMu u KOHTpoJb noctyna. (Cm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIE MEXaHU3MBI 3aAIUTHl JAaHHBIX, KOTOPBIE TIO3BOJISIOT CTEPUIN30BaTh 0OBEKTHI,

rnepeq yoajeHueM 3aloIHAs ux HynsaMu. OOHyIeHre 00beKTOB MOXKET IIPOU3BOAUTHCS IIEPEe]
yoaneHueM (aiiyioB Ha OUCKe U llepeq yoajleHueM YCTapeBIINX BePCUM CTPOK (OYUCTKOM CTPaHUL),
ocBoboxpmernueM O3Y u ymanernueM uim nepesanuckio painos WAL. (Tompko cepTuduUIMpPOBaHHAS
pemaxiius.)

Postgres Pro Standard Takzke BK/II04aeT CIeOyIOLINe OOMOTHUTEJIbHbIE MOIYIIU:

Mopyne dump stat, mO3BONISAIONIUY COXPaHATh CTaTUCTUKY HaHHBIX [IPU PE3€PBHOM KOIIMPOBAHUY U
BOCCTaHOBJIEHUH.

Mogpyns fasttrun, KOTOphIN IPegoCTaBIsIeT TPaH3aKIMOHHO-HeOe30MacHyo GYHKIUIO IJI1 YCeYeHU s
BpPEeMEHHHIX TaOIUI], YTO IpPemoTBpAllaeT pa3pacTaHue KaTaiora pg_class.

Mopyns fulleq, mpemocTaBasAONIUY JOIOTHUTEJILHEINA OIIepPaTOP paBeHCTBA [AJI1 COBMECTUMOCTHU C
Microsoft SQL Server.

Mogyns hunspell-dict, mpegocTaBsgonIUi cjI0Bapyu OIS psAga S3BIKOB.

Mogynb jsquery, peanus3yomui cueluanbHbIN A3EIK 3alIPOCOB 1 3(pHEeKTUBHOTO ITOUCKA I10
WHOEKCY B CTPYKTYPUPOBaHHBIX fJaHHBIX J[SONB.

Cnyx0a MOHHUTOPHMHTA Mamonsu, UCIOJITHEeHHAas B BuAe areHTa Zabbix.
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¢ Mopgynb mchar, IpemocTaBISIONIUY AOTOTHUTEJIPHBIN TUI TaHHBIX [JIS COBMECTUMOCTHU C Microsoft
SQL Server.

e Mogyns online analyze, mpuBHOCAIINY Habop QYHKIINIH, KOTOPEIe HEMEIJIeHHO 0OHOBIISIOT
CTATUCTUKY B LIEJIEBHIX TAaOIUIIAX IIOCJIE ONepanuil INSERT, UPDATE, DELETE MIH SELECT INTO B HUX.

e Ilyn coeguHeHUM pgbouncer.

* Mopyns pg integrity check, ocyIiecTBnsoOILIMN BEYUCIEHNE U IIPOBEPKY KOHTPOIBHBIX CYMM
oTcrexxuBaeMbIxX ¢aiinoB. (TonbKo cepTudUIIMPOBaHHAS PemaKIlis.)

e Mopynbs pg pathman npepgocraBnseT onTUMU3UPOBAaHHBINM MeXaHMU3M CEKIIMOHUPOBaHMA, a TaKxKe
GyHKIUM 071 CO3TaHUA U yIIpaBlieHusa ceKuusaMu. Haunuasa ¢ Postgres Pro 12, ucrnonbs3oBaTh
pg pathman He pekomeHOyeTcs. [IpuMeHsIliTE BMECTO HET'O pPeaii30BaHHOE B BAHUJIbLHOMN BEPCUU
OeKapaTUBHOE CEKIIMOHMPOBaHUeE, onucaHHoe B Pasmene 5.11.

e Pacmmpenue pg proaudit, MO3BOJIAIONIEE OTCIEKUBATDh PA3IUYHBLIE COOBITHS, CBI3aHHEBIE C
6e30I1aCHOCTHIO.

* pg probackup — MeHemXKep Pe3epPBHOTI0 KOITMPOBAHUS ¥ BOCCTAHOBJIEHUS.

e Vrunuta pgpro controldata, moka3bIBarollas yIIpaBJISoIlyio nHpOpMaInio Kinacrtepa B
PostgreSQL/Postgres Pro u mapaMeTpsl COBMECTUMOCTH KJjlacTepa U/UjiIu cepBepa.

e PacmwupeHne pPgpro pwr, IMO3BOJISOIIee II0JIy4YaTh OTYETHI 10 HAaTrpy3Ke, IIOJIe3HbIe OJIS BHISBIIEHUA
HauboJiee PeCypCoEMKUX oepanui B 6a3e JaHHBIX.

¢ Pacmmpenue pgpro stats, KOTopoe He TOJIBKO COOMpPaeT CTaTUCTUKY BHIIOIHEeHUsA SQL-ommepaTopos,
HO ¥ ITOJICUHUTHIBAET CTATUCTUKY COOBITHM OXKUOAHMS.

* Mopynb pg query state, maroiiuii BO3MOXKHOCTh y3HaBaTh TEKYIIlee COCTOSSHUE BHIIIOJIHEHUS
3alpPOCOB B 0OCITy2KMBAIOIEM IIPOIIECCE.

e Vrtunura pg repack mias peopraHu3anuy TaOIHII.

* Mopgynb pg tsparser — anbTepHATUBHEBEIN aHAIU3aTOP TEKCTOBOTO IIOKCKA.

* Mopgyne pg variables, mpemoctaBnsomui GYHKIUH OIS PabOTH C IIEPEMEHHBIMU Pa3JIMYHBIX THUIIOB.

e Mopgyns plantuner, mo6aBiIsSIOMMH TOOAEPXKKY YKa3aHUM /IS MJIAHUPOBITHUKA, ITOAKITIOYAIOITUX WJTA
OTKJIIOYAIOIINX ONpenesieHHble MHOEKCH IIPU BHIIIOJTHEHUHU 3allpoca.

e Mopgyns shared ispell, mo3BoISAIONINE pa3MeCTUTDh CJIOBAapH B O0IIEH MaMsTH.

Brimycku Postgres Pro Standard cnepnyioT 3a BeimycKamMu PostgreSQL, xoTs mHOTDa MOTYT BEIIIYCKaTbhCS
yame. CxeMa BepcuoHuUpoBaHus Postgres Pro Standard ocHoBaHa Ha CXeMe BEePCHOHMPOBAHUS
PostgreSQL u BKIIIO4YaeT OOIOIHUTEIbHYIO ITUGPY.

3. KpaTkaa uctopua PostgreSQL

OOBEKTHO-pENIIMOHHAs CUCTeMa yIpaBjleHus 0Oa3aMu HaHHBIX, UMeHyeMas ceromHs PostgreSQL,
npou3zonuia ot nakera POSTGRES, nanucanuoro B bepknu, KanudopHuiickom yHuBepcurete. ITocne
IOBYyX mecatunetui padpaborku PostgreSQL ctan camot pa3sutoii CYB]l ¢ OTKPHITHIM UCXOIHBEIM KOOOM.

3.1. NMNpoekT POSTGRES B bepknu

IIpoekt POSTGRES, Bo3rimaBmsieMbli mnpodeccopoM Maiikinom CToOyHOpeWKepoM, CIOHCHPOBAJIHA
areaTctBo DARPA nipu Muno6opous: CIITA, YupasneHne BOeHHEX ucciaemoBauui (ARO), HarmoHambHEIH
Hayunwit ®onp (NSF) u kommanumss ESL, Inc. Peanmzaumsas POSTGRES Hauamace B 1986 T.
ITepBoHaYambHBIE KOHIIEIIIINY CUCTEMEI OBLIM IIPEICTaBIEHBl B TOKYMeHTe ston86, a omucaHue mepBOM
MOMeJ TN JaHHHIX TOSIBUIOCE B rowe87. ITpoeKT cucTeMbl MpaBUiI Toraa ObLI ITpeAcTaBieH B ston87a. CyTs
¥ apXUTEKTypa MeHe[Xepa XpaHuIuIna OblJIu pacnucaHsl B ston87b.

C tex mop POSTGRES mpoirés HeCKOIbKO 3TAlloB Pa3BUTHA. [IepBas «memMoBepcusa» 3apaboTana B 1987
U Onma moka3aHa B 1988 Ha koHpepenmuu ACM-SIGMOD. Bepcus 1, onmucanHass B ston90a, Obinma
BEIYIIIE€HA AJ1 HECKOJIBKUX BHEITHUX [10JIb30BaTenen B nioHe 1989. B oTBeT Ha KPUTHUKY IIE€PBOY CUCTEMBI
mpaBun (ston89), ona Ovina mepemenana (ston90b), u B Bepcuu 2, BrIOyIlleHHOUN B mioHe 1990, Oniia
yKe HOBas cucTeMa npasui. B 1991 Brimiia Bepcusa 3, B KOTOPOU IOSBUJIACH ITOAOEPIKKaA Pa3/IMYHEBIX
MeHeIXKepOoB XpaHUJUIA, YIyYIIeHHBINM MCIIOIHUTENL 3allpOCOB U IIepelrcaHHas CHUCTeMa ITpaBHIIL.
IMocnepyiomue BeITycKH m0 Postgres95 (cM. HuXKe) B OCHOBHOM OBIIM HAITPaBIEHHB Ha YIydIIeHHE
TIOPTUPYEMOCTU U HaTEKHOCTH.

POSTGRES npuMeHSICS OJIs peannu3aliiid MHOXKEeCTBa HCCIeO0BaTEeIbCKUX M IPON3BOACTBEHHEBIX 3a1ay.
B ux uywmcre: cucreMa aHanan3a (UHAHCOBBEIX HAHHEIX, IIaKeT MOHHTOPHHIAa PabOThHI PEaKTHUBHEIX
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mBurartesnied, 6a3a maHHBIX HAOMIOOeHMU 3a actepompgamu, 6a3a OAaHHBIX MEOUITMHCKOM wHMOpManmu,
HECKOJIbKO Teorpaduueckux uHGopMaumoHHEIX cucteM. POSTGRES TakXe WHCIIONb30BAJICSA OIS
o0y4JyeHHsT B HECKONIbKHUX yHHBepcuTeTax. Hakonen, kommanus Illustra Information Technologies
(mo3xke craBlIasg 4dacThio Informix, KoTopas ceddac IpUHamiIeXuT [BM) BOCIONb30BajlaChk KOOOM U
Halljla eMy KoMMepueckKoe npuMeHeHne. B KoHile 1992 POSTGRES cran ocHoBHOU CYB]l Hay4dHOTO
BBEIYHMCJIMTEIBHOIO ITpoeKTa Sequoia 2000.

B 1993 umncno BHENIHUX II0JIb30BaTeNel ymBousiock. CTajio OYEBUOHO, YTO OOCIIyKMBaHHE Koma U
moamepzKKa 3aHMMaeT CIHUIIKOM MHOI'O BpEeMEHU, U ero He XBaTaeT Ha HccienoBaHus. [ CHUKEHUS
aToi Harpy3ku nmpoekT POSTGRES B Bepknu 6bi1 oduIilanbHO 3aKPHIT Ha Bepcuu 4.2,

3.2. Postgres95

3

B 1994 Oumpu 10 u Ixonnu Yen mob6aBunu B POSTGRES unTepmnperatop si3bika SQL. YkKe ¢ HOBHIM
uMmeHeM Postgres95 6v11 ony6muKoBaH B IHTepHeTe M Hadall CBOM IyTh KaK ITIOTOMOK pa3paboTaHHOTO
B Bepxnu POSTGRES, ¢ OTKPHITEIM UCXOOHBIM KOIOM.

Kop Postgres95 6win mpuBené€H B moimHoe cooTBeTcTBre ¢ ANSI C u ymensbimuicsa Ha 25%. bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUM OH cTan OwicTpee um ymobHee. Postgres95 Bepcum 1.0.x paboran
npumepHo Ha 30-50% O6ricTpee POSTGRES Bepcuu 4.2 (mo tectam Wisconsin Benchmark). ITomumo
UCIIPaBIIeHUs OMMOO0K, IIPOU3OIIIH CIIEeNYIONIe U3MEeHEeHU I :

* Ha cmeny a3wiky 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdeiicHas
oubmuoTeka libpg yHacnenosana cBo€ umsa ot PostQUEL.) ITog3anpockl He oaaepKuBaIucCh 00
BeIxoma PostgreSQL (cM. HUKE), XOTSI UX MOXKHO OBLIIO MMUTHUPOBAThL B Postgres95 ¢ momoIibio
mob30oBaTenbCKUX pyHKIMM SQL. BB 3aHOBO peayin30BaHbl arperaTHble QyHKIMU. Takke
MIOSIBUJIACh ITOOAepKKa IIpenloXkKeHuss GROUP BY.

e Jlns naTepakTUBHBIX SQL-3ampocoB Ovlyia pa3paboTaHa HoBas mporpamma (psql), koTopas
ucnonbloBana GNU Readline. Ctapas nporpaMMa monitor cTtaja He HyXKHa.

* TlosBunachk HOBas KIUEHTCKas OuOIMOTeKa libpgtcl misa nmomaepkKu Tcl-knueHToB. [TpuMep
000JI0YKH, pgtclsh, IPEOCTaBIIsII HOBbIe KOMaHakl Tcl mmst B3auMomencTBus mporpaMm Tcl ¢
cepsepoM Postgres95s.

* Bwin ycoBepIieHCTBOBaH UHTepdeNc s paboTel ¢ 60nbmMMHU 00beKTamMu. EQUHCTBEHHBIM
MEXaHW3MOM XPaHEHUST TaKUX JaHHBIX CTAJTM WHBEPCUOHHBIE 00BEKTH. (MHBEpCHOHHAS hainoBast
cucteMa ObljIa yoaneHa.)

e VpaneHa cucTteMa IpaBUJI Ha YPOBHE 9K3EeMIIJISPOB; IIepe3alliChIBaloIIue ITPpaBuia COXPaHUIKUCH.

e C HCXOOHBEIM KOOOM CTaJIN PaCIIPOCTPAHATECA KPATKHEe OIMMCaHUuA BO3MOXKHOCTEH CTaHOapTHOIO
SQL, a Takxke camoro Postgres95.

e Ins c6opku ucnonb3oBancad GNU make (BMecto BSD make). Kpome Toro, ctamo BO3MOXKHO
ckoMmunupoBaTh Postgres95 ¢ HemonudumnupoBanHoi Bepcueit GCC (6b1710 HCIpPaBIeHO
BhIpaBHUBaHUE OaHHEBIX).

3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIEPXKUT HUCHIBITAaHHE BpeMeHeM. Mbl BeIOpanu
HOBoe uMs, PostgreSQL, oTpaxkailoiiee cBsi3b MexXny opuruHanbHeIM POSTGRES u 6omee mo3gHuMU
BepcusaMu c nogmepxkkou SQL. B To ke BpeMs, MBI IPOLOJIZKUIIN HyMepaluioo Bepcull ¢ 6.0, BEpHYBIINCH
K IIOC/IemoBaTeIbHOCTH, HadaTou B mpoekTe bepknu POSTGRES.

Muorue npoponxaioT Ha3bBaTh PostgreSQL mmenem «Postgres» (Temeph yXKe peOko 3arjaBHBIMHU
OykBaMM) MO0 TPAmULUMU WIU [JIT IMIPOCTOTHL. IJTO Ha3BaHMWE 3aKPEMHUJIOCh KaK IICEBOOHUM WJIA
HedopManbHOe 0O603HaYEHNE,

B mponecce paspabotku Postgres95 ocHOBHBIMH 3amadaMH OBIJIM ITOMCK ¥ MOHMMAaHHUE CYIIEeCTBYIOIINX
mpobinem B cepBepHOM Kome. C mepexonoM K PostgreSQL akKIleHTH CMECTHIINCh K peann3allid HOBBIX
GyHKIHE 1 BO3MOXKHOCTEH, XOTSI paboTa IPOJoJIzKaeTCsl BO BCeX HAIIPABIIEHUSX.
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4. CornaweHun

Crenyorye cornalleHuss UCIOIb3YIOTCS B OMMMCAHUAX KOMaH: KBafipaTHEIE CKOOKY ([ u ]) 0003HaYaioT
HeoOs3aTenbHBIe YacTH. OUTypHBIE CKOOKM ({ M }) M BepTHKalbHasA uepTa (|) o6o3Ha4arT BHIOOP
OOHOTO M3 IPEeII0KEeHHBIX BapuaHTOB. MHOTOTOYHE (. ..) O3HAYAeT, YTO IPEObIAYIITHUI 3JIEMEHT MOXKHO
TIOBTOPUTR.

HWHorpa mis scHOCTH KoMaHmael SQL mpemBapsioTCs IpPUTAAIIeHHeM =>, a KOMaHObI OOOJIOYKH —
IpUrallleHueEM $.

ITom adMuHuCMpamopom 3mech OOBIYHO TOHUMAETCS YeJIOBEK, OTBETCTBEHHEIN 3a YCTAHOBKY M 3aIlyCK
cepBepa, TOrAa Kak Nno/b308amesib — KTO YTOOHO, KTO HCIOIb3yeT WX JKeJlaeT UCIIOJIb30BaTh JII000H
KOMIIOHEHT cucTeMbl Postgres Pro. 9Tu posu He CliefyeT BOCIIPUHUMATh CIIUIIKOM Y3KO0, TaK KakK B 9TOH
KHHUTE HeT ONpenenéHHbIX JOMyIIeHnH OTHOCUTEIIHHO IIPOLIeqypP CUCTEMHOTO afMUHUCTPUPOBAHUSI.

5. Kak npaBusibHO cooOwuTb 00 oLuMOKe

Ecnu Bl HatigéTe omubKy B Postgres Pro, matiTe Ham 3HaTh 0 Heil. Bnaromaps Bamemy oT4€Ty 00 oIInbKe,
Postgres Pro cranet emé 0oJjiee Haf€XXHBIM, BeIb AaxKe IIPU CaMOM BBICOKOM KauyeCTBe KOIa HeJlb3s
rapaHTUPOBaTh, YTO KaXKIbIK ONIOK U Kaxpas pynkuus Postgres Pro OyneT paboTaTh Be3e U IPU JIIOOBIX
00CTOSATEIbCTBAX.

CrnenyroIye IpeqioXeHus IPU3BaHbl IOMOYEb BAM B COCTABIEHHH OTYETA 00 OIMHOKe, KOTOPLIH MOXKHO
OymeT oOpaboTaTh 3¢pPekTHBHO. ME He TpeOyeM UX HEYKOCHUTEILHOT'0 BEIIIOJIHEHHUS, HO BCE XKe JIyuIle
cJlemoBaTh UM OJIA ofIiero 6sara.

5.1. lvarHocTuka owmbokK

5

IIpexknme ueM cooOmiaTh 00 oIubKe, IMOXKaayHWcTa, MPOYUTANTE M IepeduTaiTe MOKYMEHTAlUuI0 U
yb6enuTech, 4TO BOOOIle BO3MOXKHO CHEJIaTh TO, YTO Bl XOTUTE. EC/TM 13 MOKYMEeHTalUuu HEeSICHO, MOXKHO
9TO CHeflaTh WM HeT, IoXKalylcTa, coobmuTe u 00 3ToM (Torga 3To ommuOKa B AoKyMeHTaluu). Eciou
BRISICHSIETCS, UTO IIpoTrpaMMa [ejlaeT YTO-TO He TaK, KaK HalKucaHO B JOKYMEHTAIluH, 3TO TOXKe OIubKa.
BoT nuik HEKOTOPBIE IPUMEPHI BO3MOKHBIX OITMOOK:

» TIporpaMMa 3aBepIIaeTCsi C aBapUHUHBIM CUTHAJIOM HJIM COOOIIeHueM 00 OIInOKe OmepanruoHHOM’
CHUCTEeMEHI, yKa3bIBaloIel Ha mpobieMy B mporpaMme. (B KauecTBe KOHTPIIpUMepPa MOXKHO TPUBECTH
coobmenne «HeT MecTa Ha AUCKEe» — 3Ty MPoGJIeMy BBl JOJIXKHEI PEIITUTh CaMH.)

° HporpaMMa B]:IJIaéT HeraBPIJ'II:HbeI pe3ybTaT OJId JIIOOBIX BBOOWMBIX NAaHHBIX.
° HporpaMma OTKA3EbIBAETCA IMIPUHUMATE OOIIYCTUMEIE (COTJ'IaCHO JIOKYMeHTaLII/II/I) OaHHEIE.

e IIporpamMma nDpuHHUMaeT HEOIYCTUMbBIE JaHHBIe 0e3 coobieHus 00 omubKe UK IPeayIIpeRKaeH’sI.
Ho momMHUTE: TO, YTO BBl CUMTAETE HEOOIIYCTUMBIM, MBI MOXKEM CUUTATDh IPUEMIIEMBIM
pacipeHreM UJIM COBMECTUMBIM C IPUHSTON IIPaKTUKOM.

* He ynaétcsa ycTaHoBuThH Postgres Pro Ha moamepzkuBaeMoi 1iaThopMe, BEIIOTHSISA
COOTBETCTBYIOIIINE NHCTPYKIUU.

3mech mof «IIpPorpaMMOoli» IMOOpPa3yMeBaeTCsI MPOU3BOJIbHLIN UCIOMHAEMbIN (aiis, a He UCKITIUYUTEIBHO
CepBEPHEIN IIPOIIECC.

MennenHas paboTa MM BBICOKAs 3arpy3kKa PeCcypcoB — 3TO He 00s13aTenbHO ommbKa. Takke MOXKeET
He OBITHL OIMMOKON KaKoe-TO HeCOOTBETCTBHE cTaHmapTy SQL, eciu TONBKO SBHO He HeKIapupyeTcs
COOTBETCTBHE B MAHHOM aCIIeKTe.

2. Y10 cooOwaTh

Coo06miass o mpobreMe, ImocTapaliTech M3JIOKUTH Bce (akThl. B Kaxxmom otdyéTe 00 omubke crienyer
yKa3arTk:

e TouHYIO ITOCJIEIOBATEILHOCTD AeHUCTBUH OJIsT BOCIIPOM3BEIeHUs IPoOIeMbl, HaUMHas C 3anyckKda
npoepammsl. OHa OOJIKHA OBITH CAMOOOCTATOYHOM; €CJIH BEIBOM 3aBUCHUT OT HAHHBIX B TaOIHUIIaX, TO
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HEeOO0CTAaTOYHO COOOIIUTh OOUH JINIIL SELECT, 6€3 MpequIeCTBYIOIIUX OIePaTOPOB CREATE TABLE U
INSERT.

JIyamuit popMaTt TecTa mis mpobiem ¢ SQL — ¢atin, KoTOpeIM MOXKHO ITepegaTsk mporpaMmme psql

u yBugeTs mpobiemy. (M ybenurecs, 4To B BallleM dailne ~/.psglrc Hu4Yero HeT.) CaMbIf IIPOCTOU
cr10co0 MONMYYUTh TAaKOM paiyi — BEITPY3UTH 00bSABIEHUS TAaOJINUI U JaHHBIE, HEOOXOIMMEIE IS
CO3[aHUs IIOJIUTOHA, C IOMOIIBI0 pg dump, a 3aTeM mo6aBUTh ITPO6JIeMHBIN 3anpoc. [ToctapaiiTecs
COKPATHUTh Pa3Mep Balllero TECTOBOI'O IPUMeEPa, XOTS 3TO He abComoTHO HeoOxomumo. Ecniu omubka
BOCIPOM3BOIOMUTCS, MBI HaWiAEM €€ B 1I000M CITydae.

Ecnu Ballle MpuoXkKeHWe UCIIONb3yeT KaKOU-TO APYrol KINeHTCKUM nurepdetic, Hanpumep PHP,
MMOKaJIyUCTa, MOIIBITAUTECh CBECTH OIINOKY K ITPOGJIEMHBIM 3aIIpoCcaM.

e PeaynbTaT, KOTOPHIH BH ITony4daete. Ecimu ecTh coobmienne 06 ommbKe, ITOKaxkuTe ero. Eciu
IIporpaMMa 3aBepIaeTcs OMIMOKOM OIepalioHHON CUCTEMEI, COOOIINTEe 0 Hel. Ynu eclnu HUYero He
IIPOUCXOIUT, OTpa3uTe 3To. [lake ecyiu B pe3yIbTaTe BallleI'o TeCTa IPOUCXOOUT COOM IpOrpaMMEl
WJIY YTO-TO OYEeBUIHOE, MBI MOXKeM He HabmonaTh 3Toro y cebsi. IIpoiie Bcero 6ymeT CKOIMPOBATh
TEKCT C TepMUHAJa, €C/IU 3TO BO3MOXKHO.

ITpumeuyanue

Ecnu BB ynoMuHaeTe coolbiieHne 06 omubKe, I0XalyicTa, YKaKUTe ero B Haubojiee OITHON
dopme. Hanpumep, B psql, st 3TOro cHaudalla BEIIIOIHUTE \set VERBOSITY verbose.

Ecnu BH 1uTHpyeTe cOOOIIEeHNs U3 KypHAla COOBITUI CepBepPa, IPHUCBOUTE IMapaMeTpy
BHITIOJTHEHUS log error verbosity 3HaueHUe verbose, 4YTOOH XKypHas OblT Haubosee
TOAPOOHBIM.

IIpumMmeuyanue

B cnyudae ¢daTanpHbIX 0mKHO0K COOOIIEHNE HA CTOPOHE KJIMEHTa MOXKET He COIepPKaTh BCIO
HeoOxoguMyto nHbopMaruio. IToxkanyicTa, TakKe U3y4YUTe KypHAJ cepBepa 0a3 HaHHBIX.

e OueHb BaXXHO OTMETUTD, KAKOHW Pe3yNIbTAaT BH 0KUIAIN HOMYyYUTh. [10KamylicTa, IPUBOIUTE
O0XKHAAEMBIA Pe3yJIbTAT, €CJIU 3TO YMECTHO.

e Bce IIapaMeTpPhI KOMAaHIOHOM CTPOKHU M OPYyIrue nmapaMeTpPHI 3allyCKa, BKIII04Yasa BCE CBA3aHHEIE
IIepeMEeHHEIEe OKPYXKEeHUA UJIn (I)aI;IHBI KOH(I)I/Il"ypaI_II/II/I, KOTODPEBIE BBEI U3MEHAJIN.

¢ Bcé€, uTo BH Oejlajid He TdK, KaK HAallMCAdHO B MHCTPYKIHUAX I10 YCTaHOBKE.

* Bepcuro Postgres Pro. YToOn! BEISICHUTH BEPCHUIO CEPBEPA, K KOTOPOMY BHI IIOAKITIOYEHEBI, MOXKHO

BEIIIOJIHUTH KOMaHAYy SELECT pgpro_version () ;. BOJIBIIMHCTBO UCIIONHAEMEIX IIPOrPaMM TaKxXKe
IOoAOEepP>KUBAIOT IapaMeTp ——version; KAK MUHUMYM OOJIZKHO pa6OTaTL postgres —--versionu
psgl —--version.

e CsepmeHwus o miatdopMe, BKIOYas Ha3BaHWe U BEPCHIO siapa, 0ubnuoreku C, XapaKTEPUCTUKHU
IIpoleccopa, HaMsaTH | T. .

5.3. Kypa coobwaTb

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

He otmpaBnsiiTe oT4é€Tthl 00 ommbKax, crmemudUYHBEIX mjas Postgres Pro, Ha agpec IIOOOep:KKH
PostgreSQL, Tak kak Postgres Pro He mnmommepxuBaeTcsi cooOilecTBoM PostgreSQL. OpmHako BEHI
MOZKeTe coo0IIaTh M0 agpecy <pgsql-bugs@lists.postgresql.org> 000 Bcex omubKax, CBI3aHHBIX C
PostgreSQL.
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Iaxxe ecnu Ballla ommOKa He CBs3aHa C O0coOeHHOCTsIMHU Postgres Pro, He IoOCHIIaliTe COOOIIEHUS
B CIIMCKM PACCBUIKK [JI IIONIb30BaTellel, HalpUMep B <pgsqgl-sql@lists.postgresqgl.org> WU
<pgsqgl-general@Rlists.postgresqgl.org>. OTU PaCCHIJIKH IpeaHa3Ha4YeHbl OIS OTBETOB Ha BOIIPOCH
TIOIb30BaTeNIeN, ¥ UX MONMHUCUYUKY OOBIYHO HEe XOTST IT0Ty4aTh coo0IIeHus o6 ommbKkax, 60jiee TOro, OHU
BPSMA TN UCIPABAT UX.

Takxe, MMOKaIyHucTa, He OTIIPaBIISHTE OTYETHI 00 ommbKax B CIIKCOK
<pgsgl-hackers@lists.postgresql.org>. DTOT CIIMCOK MpeOHA3HA4YeH [y 00CyKOeHusT pa3paboTKu
PostgreSQL, u OymeT myd4inie, ecinu coobmeHus 00 ommbKax OymyT CYIIECTBOBATh OTHOENBHO. MEI
nepeHecéM obCyxKaeHUe Balel OMMOKM B pgsqgl-hackers, ecqu cBs3aHHas ¢ PostgreSQL mpobGiema
moTpebyeT MOMOTHUTEIBHOTO PACCMOTPEHMS.
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HYacTtb |. BBenpeHue

Oobpo moxkanoBaTh Ha BcTpeuy c Postgres Pro. B cremyrommx riaBax BBl CMOXKeTe IIONIYYUTH 00Ilee
npencraByieHue o Postgres Pro, pensiuoHHBIX 6a3ax AaHHBIX U si3bIKe SQL, ecnu BB €Ill€ He 3HAaKOMBI
C 9TUMM TeMaMH. DTOT MaTepuas OyOeT MOHSATEH maXe TeM, KTO o0JlaflaeT TOJIbKO OOIIMMU 3HAaHUSIMU
0 KoMIIbIoTepax. HY OmBIT MporpaMMHUpPOBaHUS, HU HAaBLHIKU MCIONb30BaHUsa Unix-cucTteM He TpebyloTcs.
OcHOBHas IIeJib 3TOM YaCTH — IIO3HAKOMMUTH Bac Ha IIPaKTHUKE C KJIIIOYEBBIMU aCIIEKTaMU CHCTEMEIL Postgres
Pro, mo3atomMy 3aTparuBaeMble B Hell TeMHBI He OYOYT pacCMaTpPUBATLCI MaKCHUMaJIbHO I'JIyOOKO U ITOJTHO.

I[IpounTaB 3TO BBEOEHWE, Bb, BO3MOXKHO, 3ax0oTuTe mnepeutu K Yactu I, 4T0OB TONMy4YuTh OOmee
dbopmanuzoBanHoe 3HaHWe sf3biKa SQL, unmu K Yactu IV, mOCBAIMEHHON pa3paboTKe MPUTOXKEHUN OIS
Postgres Pro. st usyuenuss SQL MOKHO BOCIIOIb30BaTLCS HEMOHCTPAIIMOHHOM 0a30# MaHHBIX, OIMCAHHOM
B [Ipunoxennu K. Tem Xke, KTO yCTaHaBIUBaeT U aOIMUHUCTPUPYET CEPBEP CaMOCTOSATEJIPHO, CIemyeT
TakzXKe npouyutarts Jacts III.




Nnasa 1. Havyano

1.1. YcTaHOBKaA

[Ipexxpe yeM BB CMOXKETe HCII0NIb30BaTh Postgres Pro, BBl KOHEYHO AOJIKHBI €r0 YCTAaHOBUTHL. OOHaKO
BO3MOXHO, 4TO Postgres Pro yxke ycTaHoBiIeH y Bac, NnuOO0 IIOTOMY YTO OH BKJIIOYEH B Ballly
OIlepaloHHYI0 CUCTEMY, TUO0 €ero YCTaHOBUJI CUCTEMHEIM amMUHMCTpPaTop. Ecnu 3TO Tak, o6paTtuTech
K ODOKyYMEHTAIIUU 10 ONlepaliOHHOM CHUCTEME UJIM K BallleMy afMHUHUCTPATOPY U y3HaWTe, KakK II0JIy4YUTh
poctyn K Postgres Pro.

Ecnu BH ycTaHaBnuBaeTe Postgres Pro Standard caMocTosiTENTbHO, BOCIIOIb3YUTECH MHCTPYKIIUAMU 110
yctaHnoBke (I'maBa 16), a 3aKOHYUB YCTAaHOBKY, BEPHUTECH K 3TOMY BBemeHU10. O6s13aTeJIbHO ITPOYUTalTe
¥ BBITIOJTHUTE YKa3aHUS 10 YCTaHOBKE COOTBETCTBYIOIINX IIEPEMEHHBIX OKPYXKEHU .

Ecnu Ball agMUHUCTPATOP BHIIIOJHUJI YCTAHOBKY He C IlapaMeTpaMM 10 YMOJI4YaHUIO, BaM MOXKeET
norpeboBaThCA NIPOJeNaTh HOIOIHUTENbHYI0 paboTy. HanpumMep, ecnu cepBep 6a3 JaHHBIX YCTaHOBJIEH
Ha yOaJIEHHOM KOMITBIOTEPE, BaM HYXKHO OyOeT yKa3aTh B IEPEMEHHON OKPYXKEHUS PGHOST MMS 3TOTO
KoMubioTepa. BeposiTHO, Tak:Ke NPUOETCS YCTAHOBUTDH IIEPEMEHHYI0 OKPYXKeHUs PGPORT. To ecTh, ecnu
BBl IEITAETECH 3allyCTUTH KJIIMEHTCKOe IIPUIOXKEeHNe M OHO cOo00IaeT, 4TO He MOXKeT IIOOKIIIOUYUTECS K
0a3e OaHHEBIX, BBl OOJIXKHBEI 00pPATUTHCS K BalleMy aIMUHHUCTPATOpy. Eciu 3TO BEH caMu, BaM ClenyeT
00paTUTHCA K HOKyMEeHTaluu U yOeoUuThCS B IPaBUJIbHOCTH HAaCTPOUKYU OKpy2KeHus. ECu BE He IOHANH,
0 YEM 37€eCh UIET Peub, IepelanTe K CleQyolleMy pa3gey.

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.

* KimeHTCKOe MPUI0KEHNE TIOTb30BATENS, JKEeIalolllee BEMIOMHATh onlepauny B 6a3e JaHHBIX.
KnueHTCKHe NPUIIOKEHNUS MOT'YT OLITh OUeHb Pa3HOOOPa3HBEIMU: 9TO MOXKET OBITh TEKCTOBAS
YTUIINTA, TpadpuUYecKoe IPUIoKeHue, BeG-cepBep, UCIIONb3YIOMni 6a3y JaHHEIX OIS 0TOOpaKeHus
BeO-CTPAHUII, UITH CIIeIMaIU3UPOBAHHEIN HHCTPYMEHT Iyt obcinyxkuBauus BII. HekoTopkie
KIIHeHTCKHe ITPUIOKEeHUS IIOCTaBIISIOTCS B COCTaBe mucTpubyTuBa Postgres Pro, omHako
BGONBITMHCTBO CO3[AI0T CTOPOHHUE Pa3pabOTIYUKH.

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 moxkeT oOCIyXWBaTh OJHOBPEMEHHO HECKOJIBKO IOOKITIOUEHUN KIHUEeHTOB. s
39TOT0 OH 3amyCKaeT («II0poXKaaeT») OTAEeIbHBIN ITPOLECC AJIT KaXKAoT0 MOAKII0YeHnA. MOXKHO CKa3aTh,
YTO KIHMEHT W CepPBEPHEBIN IIpoIllecCc OOINaloTCs, He 3aTparuBas TJIAaBHEIM IIPOIECC postgres. TakKuUM
006pa3oM, TJIaBHLIN CePBEPHLIN IIPOIleCcC Bcerga paboTaeT 1 0KHUAaeT MOOKITIOYEeHH S KITNEeHTOB, IIPUHUMAast
KOTOpHIE, OH OpraHMW3yeT B3aUMONEMCTBHE KJIMEHTa M OTHAEIbHOT'0 cepBepHOro mpoilecca. (KoHedyHO
BCE 3TO IIPOUCXOOUT HEe3aMeTHO [JIs II0JIb30BaTeJIsI, a 9Ta CXeMa pacCMaTpPUBAETCS 3OeCh TOJBKO OJIS
IIOHMMAHUS.)

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

ITepBoe, KaK MOXKHO IPOBEPHUTH, €CThb JIX Y BAaC OOCTYI K CepBepy 0a3 HAaHHBEIX, — 3TO IMOIBITATHLCSH
co3paTh 6a3y maHHBIX. PaboTtaromuii cepBep Postgres Pro moxeT ynpaBisaTh MHOXKECTBOM 0a3 HaHHBIX,
YTO MO3BOJISET CO3[aBaTh OTHEJIbHEIE Oa3bl JAHHBIX OJIS1 PA3HBIX TPOEKTOB U MOJIb30BaTEJIEH.

Bo3MoOKHO, Balll afMHHHCTPATOP yzKe co3man 0a3ly maHHBIX OJIsI Bac. B 3TOM ciy4Yae BEI MOXKeTe
MIPONYCTUTh 3TOT ITAIl ¥ MEPEUTH K CIIEeOyIOIeMy pa3merly.

It co3manus 6a3bl MaHHBIX, B 3TOM IIPUMepPe Ha3BaHHOM mydb, BEIIIOJTHUTE CIIEOYIOITYI0 KOMaH/Y:
$ createdb mydb

Ecnu BEI He YBUOIUTE HUKAKUX COO6I.T.I€HPIﬂ, 3HAQYUT ommepanud OBlTa BRITIOJTHEHA YCIIEITHO U ITPOOOJIZKEHN e
3TOro pa3aeiia MO2XKHO IIPOIIYCTUTS.

Ecnu BuI BUOUTE COOGH.[GHI/IG THUIIA:
createdb: command not found

3HauuT Postgres Pro He OFBII yCTaHOB/IEH IpPaBuiibHO. JIn60 OH He yCTaAHOBJIEH BOOOIIe, TuOO B OyTh
TIOMCKa KOMaHJ 000JIOYKM He BKIIIOUEH ero Kartasor. [lompoOyiTe BBI3BAaTh Ty Ke KOMaH[Y, yKa3aB
aOCOMIOTHRIN Ty Th:

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

Y Bac aToT IIYTb MOXKET OBITh OPpyrum. CBSIZKUTECH C BalllUM AOIMUHHUCTPATOPOM HUJIN ITPOBEPHETE, KAK OBLIN
BEITIOJTHEHBI MHCTPYKIWU II0 YCTAaHOBKE, YTOORI HUCIIPABUTEL CUTYAllUIO.

EI.T.IG OOVH BO3MOXKHBINA OTBET:

createdb: omubxka: He ymalnoCh MNOOKIOUHUTLCH K CepBepy uepes cokeT "/tmp/.s.PGSQL.5432":
No such file or directory

OH meHCTBUTENbHO pafoTaeT NOKAalbHO U MPUHUMAET

COeNUHEHUd uUepe3 3TOT COKEeT?

9To 03HAy4aeT, YTO cepBep He paboTaeT UK createdb He MOXKET K HeEMY IIOOKIIOUUTLCA. 1 B 9TOM cliydae
TIePecMOTPUTE UHCTPYKIIUHU T10 YCTAaHOBKE UIU 00paTUTECh K afMUHUCTPATOPY.

TakxXke BEI MOXKETe IIOJIyYUTh COOOIIeHNE:

createdb: ommbkxa: He yLAlloCh MOIKIOUUTLCYI K CepBepy uyepes coketr"/
tmp/.s.PGSQL.5432" :BAXHO: ponb "joe" He CymecTByeT

roe purypupyer Ballle UMsI II0Ib30BaTEeNSA. DTO T'OBOPUT O TOM, YTO aIMUHUCTPATOP HEe CO3hall yYETHYIO
3anuch Postgres Pro pmnsa Bac. (Yué€tHble 3amucu Postgres Pro oTnuyaioTcsa OT YYETHBIX 3amlucew
IOoIb30BaTeJIeN OIlepallMOHHOM cHUcTeMbl.) Ecim BB caMHu SIBJIS€TECh aJMHUHHCTPATOPOM, IPOYUTANTE
I'maBy 20, rOoe HammcaHO, KaK coO37aBaTh Y4YETHHIE 3amucu. [ns co3maHUsS HOBOTO IIOJIb30BATENS
BBl OOJIXKHHEI CTaTh IIOIb30BATEJIeM OIIEPAllMOHHOM CHCTEMBI, IIOJ MMeHEeM KOTOPOro OBII yCTaHOBJIEH
Postgres Pro (00b19HO 3TO postgres). TakzKe BO3MOZKHO, YTO BaM Ha3HAaYeHO UM OJIb30BaTels Postgres
Pro, He coBmaparomiee ¢ BammM uMeHeM B OC; B 9TOM cjiydae BaM HYXKHO $SBHO yKa3aTh Ballle UM
nonb3oBaTensa Postgres Pro, ucmonb3ys K04 —U UJIM YCTAaHOBUB IIePEMEHHYIO OKPYXKEHUSA PGUSER.

Ecnu y Bac ecTh yuéTHas 3alKCh IIOJIL30BATEIsI, HO HET IIPaB Ha co3fmaHue 0a3bl JAaHHBIX, Bbl YBUOUTE
CcooOOIIeHHue:

createdb: ommbxa: cos3maTh 6as3y OaHHBIX He yIOaloCh:
OIIMEKA : HEeT IpaB Ha co3naHue 6asbl OaHHBIX

Co3maBaThk 0a3bl JaHHBIX pas3pelleHo0 He BceM Ionb3oBatensM. Eciu Postgres Pro oTka3biBaeTcs
co3maBaTh 0a3bl JMAHHBIX [JIsT Bac, 3HAYUT BaM HEOOXOOWMO COOTBETCTBYIOIIEE pa3pelneHue. B aTom
cnydae oOpaTUTECh K BallleMy afMHHHUCTPaToOpy. Ecnu BH ycTaHaBmuBanmu Postgres Pro camu, To mms
uenelﬁ 9TOT0 BBEJEHUS BBl OJIXKHBEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTeslsl, 3alyCKalolllero CepBeEp
BI.

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
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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 yTHIHTH IIPEOIonaraioT TaKoe HMS II0 YMOJYaHWIO, TaK YTO BHI CMOIXKETEe YIPOCTUTL BBOM
KoMmaHA. YToOwI co3gaTh 6a3y mJaHHHIX C TAKMM MMEHEeM, IIPOCTO BBEOHUTE:

$ createdb
Ecnu BBl OOMbBIlle HE XOTUTE HCHOJIL30BaATh Ballly 0a3y OaHHBIX, Bl MOXKeETe ymanuTh e€. Hampumep,

ecJu BHI BiIafiesnell (co3maTenb) 0a3kl JaHHBIX mydb, BBl MOXKETEe YHUYTOKUTD €€, BEIIOJIHUB CJIEAYIOIIYIO
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 TepMHHAIbHYIO IporpaMMy Postgres Pro mog Ha3BaHueM psql, B KOTOPOM MOXKHO
HMHTEPaKTUBHO BBOOUTH, PEOaKTUPOBATh 1 BHIIIOJIHIATH KOMaHOLI SQL.

e Hcnomnb3ys cyllecTByiolre rpadrueckie MHCTPYMEHTEI, HanpuMep, pgAdmin unu opucHBIN
nakeT ¢ nogmepzkkoi ODBC unu JDBC, mo3BOJISIONINI CO3aBaTh U YIIPABISTL 0a30M HJaHHBIX. DTH
BO3MOKHOCTH 3[€Ch HEe pacCMaTpPHUBAIOTCS.

e HamwmcaB co6CTBEHHOE ITPUIIOKEHNE, UCIIONb3YsI OJUH U3 MHOXKECTBa HOCTYITHBIX SI3BIKOBBIX
uHTepdericos. [TogpobHee 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 umsa 6Ga3bl JaHHBIX He yKa3aTh, OHa OyIeT BeIOpaHa II0 MMeHU NoJb3oBaTengs. O0 3TOM yxKe
paccka3bBaJIOCh B IPEIBIAyIIeM pa3fesie, IOCBAMIEHHOM KOMaHe createdb.

B psgl BH yBUOUTE CleAyloliee COOOIIeHNE:

psgl (14.3.2)

Type "help" for help.

mydb=>

ITocnenusAs CTPOKA MOKET BHTJIAOETH U TaK:

mydb=#

YTo mokasblBaeT, UYTO BHl SBIISETECh CYIEpPIIOIb30BaTeieM, M TaK CKopee Bcero OymeT, €ClIH BH
ycTaHaBnIuBanu sk3eMmisip Postgres Pro camu. B aTom ciydyae Ha Bac He OyOyT PacIpOCTPaHSTHCS
HUKaKWe OTpPaHWYeHU OOCTYyIIa, HO OJIA Ilefiel JaHHOTO BBEJEHUS 9TO He BaiKHO.

Ecnu BB CTOMKHYJIUCH C TIPp0o6ieMaMu IIPU 3allyCKe psql, BEPHUTECH K IPebIAyIieMy pa3aeny. KoMmaHab
createdb M psgl HIOAKIIOYAIOTCS K CEepBepy OOMHAKOBO, TaK YTO €CIU IlepBasi paboTaeT, MOJIXKHA
paboTaTh 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 14.3.2 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 psgl 3aBepLIUT CBOIO PabOTy, a BHl BEPHETECh B KOMaHAHYIO0 000JI0UYKY ONEepPaluOHHON CUCTEMHI.
(YtoOHBl y3HATH O BHYTPEHHUX KOMAaHIAaX, BBEOWTE \? B IPUTJIAIEHMM KOMaHOHOM CTPOKHU psgl.) Bce
BO3MOXKHOCTHU psql MOKYMEHTHUPOBAHHI B cipaBKe psql. B aToM pyKoBomCcTBe MBI He OyieM UCII0JIE30BaTh
9TU BO3MOXKHOCTH SBHO, HO BHl MOXKETe U3YYHUTh UX U IPUMEHSTh ITPpU yOOOHOM CiIydae.
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2.1. BBepeHue

B osTol rmaBe paccmaTpuBaeTcsd HCHonb30BaHMe SQL O BBRINOJIHEHUS IIPOCTHIX olepanumii. OHa
Ipu3BaHa TOJBKO ITO3HAKOMUTL Bac ¢ SQL, HO HU B KOell Mepe He NpeTeHOYET Ha HCUepIILIBAIoIlee
pykoBozctBo. IIpo SQL HamucaHO MHOXKECTBO KHUT, BKiiodas melt93 u date97. Ilpu sToM cremyeT
YYUTEIBaTh, YTO HEKOTOPEIE BO3MOXKHOCTHU A3kIKa Postgres Pro fBNA0OTCA paclimpeHUIMHU cTaHOapTa.

B crnepyroommx mpuMepax MBI IpefnojiaraeM, 4YTO BBl cO3danu 0al3y AaHHBIX mydb, KaK OIMCAHO B
IpensIayiIel rjiaBe, U CMOTJIM 3alyCTUTE Psdl.

2.2. OCHOBHbI@ NMOHATUA

Postgres Pro — 3T0 pessuuoHHas cucmema ynpasaeHus 6azamu OaHHbvix (PCYB]). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHus OaHHBIMU, IpeCTaBIeHHBIMU B BULEe omHoweHul (relation). OTHOIIeHUE
— 93TO MaTeMaTHW4YeCKM TOYHOe Oo003HaueHHe mabauubl. XpaHeHWEe [OaHHBIX B TabIWUIlaX Tak
pacIpoCTpaHEeHO CEerofHs, YTO 3TO KaXKeTCs CaMBIM OYEeBUIHBIM BapUaHTOM, XOTS €CTh MHOXKECTBO
OPyTux croco0GoB opraHm3anum 06a3 HaHHBIX. Hampumep, ¢avnbl u Katamorw B Unix-momoOHBIX
OIePalMOHHBIX CHUCTeMaX 00pa3yloT mepapxXudecKyio 0a3y JaHHBIX, @ CEerOOHS aKTHUBHO Pa3BUBAIOTCS
00BEKTHO-OPHMEHTUPOBaHHBIE 6a3bl JaHHBIX.

Jliobasi Tabmuila mpencTaBiaseT coO0M KMMEHOBaHHBIM HabOp cmpok. Bce CTpPOKu TaGAMIBI UMEIOT
OOMHAKOBHIM HAOOP UMEHOBAaHHHEIX CMO./101,08, TTPXU 9TOM KaXKIOMY CTOJIOIY Ha3HAYaeTCsI OTIPeeIEHHBIH
THUII JaHHBIX. XOTS MOPSOOK CTOJIOIOB BO BCEX CTPOKaxX (MKCHPOBAH, BaKHO MOMHUTBL, 4To SQL He
TapaHTUPYeT KaKOoH-Tu60 MOPSIOOK CTPOK B TaOmuUIlEe (XOTS UX MOXKHO SIBHO OTCOPTUPOBATH ITPHU BHIBOME).

Tabnuiel o6beIUHAIOTCS B 0a3bl OAHHBIX, a HAaGop 0a3 MAHHBIX, YIPABISEMLIH OOHHM 3K3eMIUISPOM
cepBepa Postgres Pro, o6pa3yeT ks1acmep 6a3 JaHHBIX.

2.3. Co3paHuve Tabnuubl

Brl MOXKeTe co3maTh Taﬁnnuy, YKa3aB €€ uMs u IIepe4dYurcCiIiuB BCe€ UMEHa CTOJ'I6I_IOB 1 UX THUIIBIL:

CREATE TABLE weather (

city varchar (80),

temp_1lo int, —— MUHUMAalbHAad TeMIepaTypa OHI
temp_hi int, —— MakcuMalbHad TeMIepaTypa OHI
prcp real, —— YpOBEeHbL 0OCAaIKOB

date date

)i

Becb 3TOT TEKCT MOXKHO BBECTHU B psgl BMeCTe C CHMBOJIaMHU IIepeBOoAda CTPOK. psgl IIOHUMAET, 4YTO
KOMaHOa IIPOoAOoJIZKaeTCsA OO TOYKHU C 3arsaTou.

B xomanpmax SQL Mo03KHO CBOOOOHO UCHOJIF30BaTh NpPOOENIbHBIE CHUMBOJIBL (IIpPOOenbl, TaOynsauuu u
IIepeBOoALl CTPOK). DTO 3HAYUT, YTO BBl MOXKeTe BBECTU KOMaHy, BLIPOBHAB €€ MO-IPYyroMy WX AaxKe
YMeCTHUB B OOHOU CTpoke. [IBa MumHyca («--») 0003Ha4alOT Ha4vaji0 KOMMeHTapus. Bcé, 4To uméT 3a
HUMH OO KOHIIA CTPOKH, urHopupyetcsi. SQL He YyBCTBUTEJIEH K PETUCTPY B KIIIOUEBBIX CJIOBAX U
upeHTU(PUKaTOpax, 3a UCKIIIOYEeHUEM NOeHTU(UKATOPOB, B3STHIX B KABLIYKM (B JAHHOM CiIy4ae 3TO He
TaK).

varchar (80) omnpepesnsieT TUI HaHHBIX, OOIIYyCKAIOIIUUW XpaHEHWE IIPOU3BOJIBHEIX CUMBOJIBHBIX CTPOK
onuHOM mo 80 CMMBOJIOB. int — OOBIYHBINM IT€JIOYMCIIEHHBIM THUII. real — THUII OJSI XPAaHEHUS YUCET C
TIJIaBaloOIIel TOYKOM OJMHAPHOM TOYHOCTH. date — TUII gaTHL. ([da, cTombelr TUIla date TaKKe Ha3bIBAETCS
date. OTO MOXKeT OBITh YOOOHO MU BBOOUTH B 3abIIyKAeHNEe — KaK IIOCMOTPETE.)

Postgres Pro mogmep>xuBaeT cTaHmapTHBEIE TUIIHI SQL: int, smallint, real, double precision, char (N),
varchar(N),date,time,timestampliinterval,aTaKﬂﬂaprrHGYHHBepcaﬂbHHeTHHbIH60FaTbﬁiHa60p
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reomeTpuyeckux TunoB. Kpome Toro, Postgres Pro MoxkHO pacmupsits, co3gaBasi Ha60op COOGCTBEHHBIX
TUIIOB JaHHBEIX. Kak ClencTBHe, UMeHA TUIIOB HE SBISIOTCS KJIIOUEBHIMHM CJIOBAMH B HAHHOMW 3aIlUCH,
KpOMe TeX CJIy4aeB, Korfa 3TO TpebyeTcs mjis peanu3anuy 0CoOBX KOHCTPYKIUM cTanmapTa SQL.

Bo BTOpOM mpuMepe MBI COXpaHUM B Tabuile TOpoaa U UX reorpad@uyieckoe moIoKeHHUe:

CREATE TABLE cities (
name varchar (80),
location point
)
3pmech point — IpuMep clienupUUeCcKOoro Tula gaHHbIX Postgres Pro.
Hakower, crnenyeT ckKas3aTh, YTO €ClIi BaM OOJbllle He HyXKHa KakKas-mu0o Tabiuila, UMW BBl XOTUTE
mepeco3maTh €€ Mo-IPYyroMy, BBl MOXKETE yOaJIuTh €€, UCIIONb3Ys CIEOYIONIyI0 KOMaHIy:

DROP TABLE wumMg_TabiaHIbl;

2.4. llobaBneHue CTPOK B Tabnuuy

151 moGaBIeHUsT CTPOK B TAGJIMILY MCIIOIb3YETCS OIlepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeThTe, UTO OJI BCEeX THUIOB MaHHLIX HPUMEHSIIOTCS OOBOILHO OoYeBMOHBEIE popMaThl. KOHCTAHTHI, 3a
HCKIIOYEHNEeM IIPOCTHIX YHCIOBBIX 3HAYEHHH, OOBLIYHO 3aKJII0YAlOTCS B almoCTPOGEH! ('), KaK B HAHHOM
npuMepe. TUIl date Ha caMOM feJjie OUYeHb 00K ¥ MPUHUMAET pa3Hbie (opMaThl, HO B JAaHHOM BBEOEHUU
MHI OymeM IMpUAepPzKUBaTHCS IIPOCTOT0 M OJHO3HAYHOTO.

Tum point TpebyeT BBOMA maphl KOOPAMHAT, HaIpUMep TaKuM 00pa3oM:

INSERT INTO cities VALUES ('San Francisco', '(-194.0, 53.0)"');
TToxka3aHHBIUA 30eCbh CHHTAKCHUC Tpe6yeT, tITOGI:I BEI 3AIlIOMHUIINA ITOPAOOK CTOJ'IGI.[OB. MoXKHO Tak¥Xke

IIDUMEHUTHL aJIbTEPHATUBHYIO 34IllUCh, IIEPEYHNCIINB CTOJ'IGI.[BI SABHO:

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

BBl MOXKeTe mepedrcCIuTh CTOJIOIEI B APYIOM IIOPSIOKE, €CJIM JKejlaeTe OIYCTUTh HEKOTOPhIe M3 HHUX,
HaIIPUMED, €CJIM YPOBEHDb 0CAJKOB (CTONOEIl prcp) HEU3BECTEH:

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

MHorue pa3paboTYuKH IPEAIoYnTAIOT IBHO IIePEeYHCISIThL CTOJOIE, a He IoJlaraThCa Ha WX MOPSIOoK B
Tabnuile.

[Toxkany#icTa, BBEAUTE BCe IIOKA3aHHLIE BHIIIIE KOMAHAEI, YTOOH! ¥ BaC ObUIH JaHHbIE, C KOTOPHIMU MOKHO
OymeT pabGoTaTh OabIme.

Bbl Takke MoxKeTe 3arpy3uTh OOMBLUION OOBEM AAHHBIX M3 OOBIYHBEIX TEKCTOBBIX (PaiijioB, MPUMEHUB
KoMaHOy COPY. OOGbIYHO 3TO OymeT OBICTpee, TaK KaK KOMaHOa COPY ONTHMHU3WPOBaAHA OJISI TAKOTO
MIpUMEHEHUs, XOTS U MeHee TubKa, 4eM INSERT. HampumMep, eé MOXKHO HCIIO/Ih30BaTh TaK:

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

30eCh MOAPA3yMEBAETCS, YTO HAHHBIM (aliyi OOCTymeH Ha KOMIIbIOTepe, rae paboTaeT CepBEPHHIN
IIPOIIECC, a He Ha KJIMEeHTe, TaK KaK yYKa3aHHBIM (daiin OymeT mMpoYUTaH HEOCPEACTBEHHO HA CEpPBEpPeE.
IMompo6GHee 06 3TOM BBl MOXKETE y3HATh B onucanuu KoMmaugsl COPY.

2.5. BbinosiIHeHue 3anpoca

YToOBl MOJIYYUTL OaHHBIE M3 TAONMILI, HYXXKHO BBIIIOTHUTH 3anpoc. Inst 3Toro mnmpemHal3HavueH SQL-
omepaTtop SELECT. OH COCTOUT M3 HECKOJIbKHX YacTel: BLIOOPKHK (B KOTOPOH MEPEYHCIISIOTCS CTOJOIIHI,
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KOTOpPBIE MOJIZKHEBI OBITH ITOTYyYEeHH), COUCKa TaOuIl (B HEM IIEPEeYUCISIIOTCS TaOIUIThl, U3 KOTOPHIX OyOyT
TMONTy4YeHbl JaHHEIE) ¥ Heo0s3aTeJIbHOTO YCIOBHUS (OIIpemessiomero orpanudenus). Haopumep, 4TOOH
TIOJTYYUTDb BCE CTPOKM TAOUIIE weather, BBEOUTE:

SELECT * FROM weather;

1
3)1er * — 39TO KpaTKoe 0003HauYeH1e «BCex CTOJ'I6LIOB>>. Takum 06pa30M, 3TO PAaBHOCHUIJIBHO 3aIIMCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3ynbrare DOIKHO MOITYIUTHCS:

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

B cniucke BI:IGOpKI/I BBl MO2KE€T€ IIHCaThb He€ TOJIBKO CCHBIJIKH Ha CTOJ'I6LH:I, HO M BBIPAXKEHHA. HaHpHMep,
BBI MO2K€T€ HaIluCaThb:

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

U nonmy4uuts B pe3yibrare:

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

OOpaTuTe BHUMaHUE, KaK IIPeIoKeHre AS IT03BOJIIeT IepernMeH0BaTh BRIXOOHOM cTomnbelr. (CaMo CJI0BO
AS MOKHO OITYCKaTh.)

3anpoc MOKHO [OIOJIHUTH «yCJIOBUEM>», 0o0aBUB IIpepjiokKeHne WHERE, orpaHUYUBalolniee MHOKECTBO
BO3BpalllaeMbIX CTPOK. B 1mpennoxkeHuM WHERE YKa3bIBAeTCS JIOTUYECKOEe BhIpaXKeHHue (IpoBepKa
UCTUHHOCTHU), KOTOPOE CIYKUT QUIILTPOM CTPOK: B pe3yIbTaTe OKa3hIBAIOTCS TOJILKO T€ CTPOKU, IJIS
KOTOPHBIX 3TO BHIpaXKeHUWEe UCTUHHO. B 3TOM BEIpaKeHUU MOTYT MPUCYTCTBOBATh OOBIYHLIE JIOTUUECKUE
omepaTopsl (AND, OR W NOT). Hampumep, crmemylomui 3ampoc IOKaXKeT, Kakas moropa Obima B Cal-
®paHINUCKO B OOXKIJIUBLIE THU:

SELECT * FROM weather

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

BBl MOKeTE TTONTYyYUTh PE3YIIBTATH 3apoca B ONIPeAeIEHHOM MOPSIOKE:

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | prcp | date
——————————————— et ettt E e e
Hayward \ 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

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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B stom IIpuMepe IIOpAOOK COPTHUPOBKHU onpenenéH He IIOJITHOCTBIO, ITO3TOMY BBEI MOZXKET€ IIOJIYy4YUTb
CTPOKHU CaH-(DpaHLII/ICKO B JII060M IIOpAOKe. Ho BEI BCcerma IIOJIY4YUTE PE3YJIbTAT, MOKa3aHHLIM BHIIIIE, €CITH
HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, BBl MoxkeTe yOpaTh AyOIUPYIOIIHMecs CTPOKK U3 pe3yabTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

W 3peck MOPSIIOK CTPOK TaKXKe MOXKET BapbHPOBATHCSA. UTOOBI MOMy4YaTh HEU3IMEHHBIE PEe3YyJIbTaThI,
COENUHUTE MPEIIOKEHUsI DISTINCT ¥ ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuuy

Ilo aTOTO BCe HAIM 3alpOoChkl 00paIlaluch TONLKO K OMHOM Tabnuile. OOgHAKO 3allpOCHl MOTYT TaKke
oOparaThCs Cpa3y K HECKOJIBKUM TabnIuilaM Uil oOpaIaThbCs K TOU Ke TabJIulle TakK, YTO OMHOBPEMEHHO
OynyT obpabaThIBaThCS pPa3Hble HAOOPHE €€ CTPOK. 3ampochH, obOpallamIiuecs K pPa3HbBIM TabmuilaMm
(1M HEeCKOJILKUM 9K3eMIIIsipaM OOHOM TabsuIlkl), Ha3kBaloTcsa coeduHeHusamu (JOIN). Takue 3ampock
copiepzKaT BeIpaXkeHHUe, YKa3bIiBalollee, KakKue CTPOKKU OOHOM TalJuIlEl HYKHO 00BEeIUHUTE CO CTPOKaAMU
opyro# Tabmunpl. Hampumep, 4TOOBI BEPHYTH BCE IIOTOOHBIE COOBITHMSI BMECTe C KOOpPAWHATaAMU
COOTBETCTBYIOIIHUX TOPOmOB, 0a3a MaHHHIX [OIXKHA CPABHUTL CTOJIOEIl city KaXKOOW CTPOKH TaOIIHITHI
weather CO CTOJIOIIOM name BCEX CTPOK TaONHIIBI cities ¥ BBHIOpATh IIaphl CTPOK, OIS KOTOPBIX 3TH
3HAYEHUs COBIAAlOT. ~ DTO MOXKHO CHEeNaTh C IIOMOIIBI0 CIeOyIOIIero 3ampoca:

SELECT * FROM weather JOIN cities ON city = name;

city |temp_lo|temp_hi| prcp| date \ name | location
—————————————— -ttt
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 BHUMAHMWE Ha OBE 0COOEHHOCTH IIOJIYYE€HHEBIX TaHHBIX:

* B pesyneTaTe HET CTPOKuU ¢ ropopoM Xewyopn (Hayward). Tak momy4usioch IOTOMY, 9TO B Tabiuile
cities HeT CTPOKH [Jig HaHHOI'O TOPOHa, a IPU COeQUHEHUHN BCe CTPOKU TabIuLE weather, OJId
KOTOPHIX He HaIllJIOCh COOTBETCTBUE, OIyCcKaloTcsA. Bckope MBI yBUAUM, KaK 3TO MOXKHO UCIIPaABUTh.

* Ha3zBaHue ropoga okasajaocCh B IBYX CTOIOLIAX. ITO IPABUJILHO U 0OBSICHAETCS TEM, YTO CTOJIOIIHI
TabIuI weather U cities ObIIM 00bEeOUHEHEBI. XOTS Ha IIPAaKTUKE 3TO HeXelaTeJIbHO, I03TOMY
JIyd4lile IePeYUCIIUTb Hy2KHbIe CTOJIOILI SIBHO, a He UCIIOIb30BaTh *:

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

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

’B "HekoToprlx CYB]I, BKiodas craprle Bepcum Postgres Pro, peanusanusi npepjoxeHus DISTINCT aBTOMaTUYECKH yIOPSAOYMBAET CTPOKM, TaK YTO ORDER BY
06aBIsATh He 00s3aTenbHO. Ho ctarmapT SQL aToro He TpebyeT u TeKymas Bepcust Postgres Pro He rapaHTUDYyeT ONpefeIEHHOTO MOPsAKa CTPOK Iocye DISTINCT.
9TO0 He COBCeM TOYHAs Mofeb. OGBIYHO COeIMHEHUS BHIIONIHSIOTCS 3 PeKTHBHEe (CPaBHUBAIOTCS He BCe BO3MOXKHEIE ITaPHl CTPOK), HO 3TO CKPHITO OT IIOJIb30BATEIIS.




A3k SQL

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

B000111€ XOPOIITNM CTHUIIEM CUUTAETCS YKA3hIBATh IOIHEIE UMEeHa CTOJIOI0B B 3alIPOCe COeMUHEHUS, YTOOR
3ampoc He IT0JIOMaJICs, eCJIM M032Ke B TabIuIILI OyoyT m00aBIEeHEI CTONOIIB C TOBTOPSIOIUMUCS UMEHAMU.

3ar[pocm COeIVHEeHNs, KOTOPBI€ BEI BUOEJINM OO 3TOI'0, MOZKHO TAdK2Ke 3alluCaThk B PYI'OM BHUIE:

SELECT *
FROM weather, cities
WHERE city = name;

DTOT CHUHTAKCHUC TOSIBUIICS OO CHHTAKCcHUca JOIN/ON, mpuHsaTtoro B SQL-92. Tabmnuusl IIpOCTO
MePevncIsioTCS B MPeOIoOKeHWHM FROM, a BHIpaXKeHHWEe CpaBHEHWsS HOOOABISETCSA B IIPEOIoKeHHe
WHERE. Pe3ynbTaThl, II0JIy4aeMbEIE C MCIIOJIb30BAaHUEM CTapoOro HEIBHOIO CMHTAKCHCA X HOBOTO SIBHOTO
CHUHTaKcuca JOIN/ON, OyoyT ommHaKOBBEIMH. OOHAKO, YMUTasA 3aIllpoC, MOHSITh SIBHHIM CUHTAKCHC ITPOIIE:
YCJIOBUE COEOUHEHUS BBOOUTCS C IIOMOIIBIO CIIEIIMAJIbHOTO KJII0UEBOTO CJIOBA, a PaHbIe 3TO yCIOBUE
BKJIIOYAJIOCh B IPeOIoKeHNe WHERE HapsAOy C OPYTHUMHU YCIIOBUSMMU.

Certyac MBI BBISICHMM, KaK BEPHYTh 3aIlCH O mIorome B ropome Xe#yopd. MBI XOTHUM, YTOOBI 3ampoc
MIPOCKAHUPOBAI TabIUIly weather M /IS KaXKI0H €€ CTPOKHU HAIIIEJI COOTBETCTBYIOIIYIO CTPOKY B TaOmIuIle
cities. Ecnm ke Takasi CTpoka He OymeT HaWmeHa, MBI XOTUM, YTOOBI BMECTO 3HAUEHUI! CTOJIOIIOB
U3 TaAOMUIBLI cities OBIIM IIOACTABIIEHBI «MIYCThie 3HAYEHMs». 3aIlPOCHl TAKOr'O0 THIIAa HA3BIBAIOTCS
gHewHuUMuU coeduHeHuamu. (CoemuHeHUsI, KOTOPLIe MBI BUMIEIHU [0 3TOT0, HA3BIBAIOTCS BHYMPEHHUMU.)
OTa KoMaHOa OyOeT BHITJISIOETDh TaK:

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

——————————————— e T e A T
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 3ampoc Ha3hkIBAETCS /e8blM BHEWHUM cOoeOUuHeHueM, TIOTOMY YTO U3 TabJiMIbLl B JIEBOM 4HaCTHU
orepaTtopa 6ynyT BeIOpaHbl BCE CTPOKHU, a M3 TaOJIUIIEL CIIpaBa TOJIBKO T€, KOTOPHIE YAAJIOCh COIIOCTaBUTh
KakuM-HUOyOb CTPOKaM U3 JIeBOM. [Ipu BHIBOZE CTPOK JIEBOM TaOIUIIHI, AJIsT KOTOPHIX HE yIajoCh HaWTU
COOTBETCTBHUS B ITPaBOM, BMECTO CTOJIOI[OB ITPaBoOi TabIUIIEI TOACTABIIAIOTCS IycThie 3HaueHus (NULL).

Vnpaxuenne: CyIecTBYIOT TakKXKe IIpaBhle BHEIITHNE COeNUHEHUS U ITOJIHLIe BHEITHHNe COeNUHEeHU.
ITompoOy¥iTe BEIICHUTH, YTO OHU COOO¥ IMPEICTaBIISIOT.

B coemmHeHWM MBI TaKXe MOXKEM 3aMKHYTh TaONHIly Ha cebs. ITO Ha3BIBAETCH 3dMKHYMbIM
coeduHeHuem. Hampumep, NpencTaBbTe, YTO MBI XOTHM HAWTH BCE 3allMCH IIOTOOEl, B KOTOPHIX
TeMIepaTrypa JIeXKUT B [ualla30oHe TeMIepaTyp OPYTHUX 3amucei. IS 3TOro MEI [OJXKHEI CPABHHUTH
CTONOLEI temp_lo M temp_hi KaxKOOM CTPOKH TAOMUIIEI weather CO CTONOIAMU temp_lo M temp_hi
mpyroro Habopa CTPOK weather. TO MOXKHO CHeaTh C IOMOIIBIO CIIEAYIOIEro 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;

city | low | high | city | low | high
——————————————— et e et et
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward \ 37 | 54 | San Francisco | 46 | 50
(2 rows)
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3mech MHI BBEJTM HOBBIE 0003HaYeHUsT TabmuIilel weather: W1 1 W2, 9TOGB MOZKHO OBLIIO PA3JIMYUTD JIEBYIO
¥ IIPABYI0 CTOPOHEI COEIMHEHNSA. BBl MOXKETe UCII0JIb30BaTh MOO0OHEIE TICEBIOHUMEI ¥ B APYTHUX 3aIIpocax
OJIs1 COKPAIIEeHUS:

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

Brr GyzmeTe BCTpedaTh COKpAIEHUS TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

Kak OONBIIMHCTBO [OPYTUX CEPBEPOB pPENALUMOHHBIX 0a3 maHHBIX, Postgres Pro mopmmepXKuBaet
aspeeamuble (QyHKUuUuU. ArperaTHas (QYHKIUS BBEYNCISAET E€OWHCTBEHHOE 3HadyeHWe, oOpabaThiBas
MHOXKEeCTBO CTpOK. Hampumep, ects arperaTHble GYHKINU, BEIYUCIAOIINE: count (KOIUYECTBO), sum
(cymmy), avg (cpenHee), max (MaKCUMyM) ¥ min (MUHUMYM) AJ1s1 HaGopa CTPOK.

K IIpUMeEPYy, MBI MOZKEM HalTHu CaMyIO BEICOKYIO M3 BC€X MUHUMMAJIBHBIX THEBHEIX TEMIIEPATYD:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTMM y3HaTh, B KaKOM ropoje (MauM ropomax) HabOmomanach 3Ta TeMIepaTypa, MOXKHO
monpo6oBaTh:

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

HO 9T0 He OymeT paboTaTh, TaK KakK arperaTHyI0 (YHKIIMIO max HEJIb3S HMCIIOIb30BaTh B MPENIOKEHUN
WHERE. (9TO orpaHuyYeHue 00BbICHSIETCS TEM, UTO IIPEII0XKeHne WHERE [MOJIZKHO OMPENeuTh, OJIT KaKUuX
CTPOK BBEIYUCIISATH arperaTHyio ¢GyHKIMIO, TaK YTO OHO, OYEBUIHO, MOJIXKHO BHIYUCIATLCS OO arperaTHHIX
dynuk1uit.) OqgHaKO KakK 4acTo OBIBAET, 3alIPOC MOXKHO IIePe3alyCTUTh U IIOJIYYUTh XKeJlaeMbIl pe3ybTarT,
IpUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temepr BCE B IOpSiIKE — MOA3ANPOC BHIIOIHSIETCS OTHEJIBHO M Pe3yJabTaT arperaTHOM (GYHKIIUN
BBIYHCJISIETCS] BHE 3@aBUCUMOCTH OT TOTO, YTO IIPOUCXOAUT BO BHELIHEM 3aIIpoce.

ArperaTHble QYHKIIUN TaKXKe OUYeHb II0JIe3HE B COYETaHUM C IIpPedioKeHueM GROUP BY. Hampumep, MBI
MOXKeM ITOJIYYUTh MaKCUMyM MUHUMAaJIbHON OJHEBHOM TeMIlepaTyphl B pa3pe3e TrOpoaoB:

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

city | max
_______________ +_____
Hayward | 37
San Francisco | 46
(2 rows)

3mecb MBI TOJyYaeM IO OJHOW CTPOKe IJisi KaXaoro ropopa. Kakpeiii arperaTHBIM pPe3yibTaT
BBIYHCIISIETCS TI0 CTPOKAM TabIUITEI, COOTBETCTBYIOIINM OTHEIBHOMY TOPOAy. MBI MO2KeM OT()UITETPOBATh
CTPYHIIIMPOBAHHLIE CTPOKM C IIOMOIIBIO IPEIJIOKEeHNUS HAVING:
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SELECT city, max(temp_lo)
FROM weather
GROUP BY city
HAVING max (temp_lo) < 40;

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

Y31 IIoJIy4aeM Te K€ Pe3yIbTaThl, HO TOJIBKO OJIS TeX IOPO[O0B, I'le€ BCe 3HAYEHUSs temp_lo MEHBIIE 40.
Haxkonel, ecnu Hac HWHTEPECYIOT TOJIBKO Iropofda, Ha3BaHHA KOTOPHIX HAYMHAIOTCA C «S», Mbl MOXKEM
choeliaTh:

SELECT city, max(temp_lo)
FROM weather
WHERE city LIKE 'S%' -
GROUP BY city
HAVING max (temp_lo) < 40;

OmnepaTop LIKE (BBHIIIONHSIONINN CpaBHEHUE 110 I1abI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BaxxHo moHUMAaTh, KaK COOTHOCSATCS arperaTHble QyHKUuMM U SQL-TIpenokKeHUs WHERE M HAVING.
OCHOBHOE OTJIHYMe WHERE OT HAVING 3aKJII0UaeTCs B TOM, 4YTO WHERE CHad4dalla B]:I6I/IpaeT CTPOKH, a
3aTeM TPYIIUPYEeT WX M BBHIYUCIIAET arperaTHble GyHKHUHM (TakKuM o6pa3oM, OHa OTOUpPAET CTPOKU
IS BBIYMCIIEHUS arperaToB), TOTHa KaK HAVING oTOMpaeT CTPOKU TPYIII IIOC/e TPYIIIUPOBKU U
BHIUHCIJIEHUSI arperaTHBIX (GyHKIMHE. Kak criengcTBue, mpepnsioKeHHe WHERE He [OJXKHO coflepXKaThb
arperaTHbIX (QYHKIIWI; He HMMeeT CMBIC/Ia MCIIONb30BaTh arperaTtHble (QYHKIHUU [OJIS OnpenesieHus
CTPOK [Ji BBIYMCJIEHUS arperaTtHeXx (yHKIUMN. [IpennoxkeHue HAVING, HAIIPOTUB, BCerga COLOEPIKUT
arperaTtHbele ¢yHKIMU. (CTPOTo TOBOPS, BBl MOXKETe HalucaTh IpPennoxkXeHue HAVING, He HCIIONb3ys
arperaThl, HO 9TO penKo ObIBaeT Ioje3Ho. To Ke caMoe ycloBrue MoXeT pabotaThk 60mee 3¢hGHEeKTUBHO
Ha CTaguu WHERE.)

B mpegmpigyiieM IpuMepe MBI CMOTJIM IPUMEHHUTb (UILTP [0 HA3BAaHMUIO TOpPOda B MHPEIIOXKEeHUUN
WHERE, TaK KakK Ha3BaHUS He HY2KHO arperupoBaTh. Takou GuiasTp 3 GheKTUBHEE, YeM OOIOIHUTEIbHOE
OrpaHUYEeHUEe HAVING, IIOTOMY YTO C HUM He TPUXOOUTCS TPYIIINPOBATE U BEIUUCIATE arperaTsl OJis BCeX
CTPOK, He yIOBIETBOPSIOIINX YCIIOBUIO WHERE.

2.8. I3MeHeHue AaHHbIX

[laHHBEIE B CYLIECTBYIOIIUX CTPOKaX MOXKHO HM3MEHSATh, HCHOJIB3YysT KOMaHOy UPDATE. Hampumep,
MIPENNOJIOKMM, YTO Bl OOHAPYKMJIM, YTO BCEe 3HAYEHUS TEMIEPATypHl mocie 28 HosO0PS 3aBHIIIEHH Ha
IBa rpagyca. Bbl MoXKeTe IONpPaBUTh Balllk TaHHBIE CIeAYIOIIUM 00pPa30oM:

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
——————————————— e e e i
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. YnaneHue paHHbIX
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CTpoKM TakkKe MOXKHO YOaJluTh M3 TAOIWUITLI, MCIIONL3YS KOMaHOy DELETE. IIpedIosouM, YTO Bac
OoJbllle He HHTepecyeT Ioroaa B Xeiyopae. B 9ToM ciiydyae BBl MOXKETe yOaluTh HeHYXKHBIE CTPOKHU U3
TaAOJIUIIHL:

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

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
——————————————— Bt e it B 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’II/IL[BI, TIOJTHOCTBIO OUMCTUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

B mpempimyined riiaBe MBI M3YYWIM a3bl KMCIOIb30BaHWs SQL mnst xpaHeHus M 00pabOTKM HaHHBIX
B Postgres Pro. Temeppr MBI 00cymuM 0ojiee CIOXKHBIE BO3MOXKHOCTH SQL, moMoraroimiue yInpaBiIsiTh
OAaHHBIMM ¥ TPefoTBPaTHUTh MX IIOTEPI0 WU IIopdy. B KOHIle Ty1aBhl MBI PaCCMOTPUM HEKOTOPBIE
pacmmperus Postgres Pro.

B aToii rnmaBe MeI OymeM BpeMs OT BpEMEHHU CChIIAThCS Ha IPUMEDH!, TPUBEIEHHEIE B [ TaBe 2 U U3BMEHATH
WU pa3BUBATh HX, II03TOMY OyIOeT IOJIEe3HO CHadajla IIPOYMTATh IIPEedbIAyIylo rjaBy. HekoTophle
TPUMEPHI 3TOM I'JIaBhl TAKXKE MOXKHO HalTu B daiiyie advanced. sql B KaTasnore tutorial. Kpome Toro, sToT
daitn comepkUT MpUMep OaHHBIX AJIS 3arPy3KHU (3eCh OHA ITIOBTOPHO He paccMaTpuBaeTcs). Eciu B He
3HaeTe, KaK UCIIOJIb30BaTh 3TOT (aiy, oOpaTurecst K Pazgeny 2.1.

3.2. NMNpeancrasneHusn

BcmoMmHEUTE 3ampock], C KOTOPEIMU MBI UMenu Aeno B Pazmerne 2.6. ITpeamnonokuM, 4TO BaC UHTEPECYET
COCTaBHOU CITUCOK M3 IMOTOOHBIX 3aMMCEeR U KOOPOWHAT TOPOAOB, HO BEI HE XOTUTE KaXKOBIK Pa3 BBOOUTH
BECBH 3TOT 3ampoc. Bel MoXKeTe co3gaTh npedcmasieHue o OAaHHOMY 3amnpocy, GaKTUUYeCKHd TPHUCBOUTH
MMSI 3aTIPOCy, a 3aTeM o0paIaThCs K HEMY Kak K 00BIYHOM Tabnuile:

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

SELECT * FROM myview;

AKTHUBHOE HCIIOIb30BaHWE MIPENCTABIEHUNH — 3TO KIIYEBOM acCIIeKT XOPOIIero IIPOeKTHPOBaHUS 0a3
maHHBIX SQL. IIpencTaBieHust MO3BOJISIOT BaM CKPLITh BHYyTPEHHEe YCTPOMCTBO BalltuX TaOIUIl, KOTOPHIE
MOTYT MEHSTHCS 10 MEpPEe Pa3BUTHUSA IIPUIIOKEHUS, 3a HaIEXKHBIMU UHTEepdericaMu.

IIpemcTaBiIeHUsT MOXKHO MCIIOIb30BaTh MNPAKTUYECKH Be3de, I'Ie MOXKHO HCHOJIb30BaTh OOBIYHEIE
Tabnuiel. M1 MOBOJIBHO YaCTO HPECTABIIEHUS CO3TAI0TCS Ha 6a3e OPYTrux IIPenCcTaBIeHUN.

3.3. BHelwHUe KJII04YM

BcniomHaUTE TAGMUIE weather U cities u3 ['7maBwl 2. [JaBaliTe pacCMOTPUM CJIENYIOUIYIO 3amady: BHI
XOTHUTE JOOUTHCS, YTOOBI HUKTO HE MOT BCTABUTH B TAOJINIY weather CTPOKH, OJIsT KOTOPHIX HE HAXOOUTCS
COOTBETCTBYIOIIAs CTPOKA B TabIUIle cities. ITO Ha3bIBaeTCsA 00eCIIeYeHNEM CCblI0YHOU Ues10CmHocmu
maHHBIX. B mpocThix CYB]I aT0 mpumiock 661 peann3oBaTh (€C/IHM 9TO BOOOIIE BO3MOXKHO) TaK: CHadaila
SIBHO ITPOBEPUTH, ECTh JIM COOTBETCTBYIOIIME 3aNIMCH B TaOJIUIE cities, @ 3aTeM OTKJIOHUTDb UJIU BCTABUTH
HOBBHIE 3aIUCH B TaOIUIy weather. ITOT IOAXOM OUYEHBb NMPoGIeMaTHYeH U HeyHoOeH, TO3TOMY BCE 3TO
Postgres Pro moxkeT coenaTts 3a Bac.

HoBoe o0bsaBieHne TabmuIlEl OyOeT BHITISOETh TaK:

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,
date date
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PaC].T.II/IpeHHbIe BO3MO2KHOCTH

)i
Temnepb monpPoOyHiTE BCTaBUTh HEOONYCTUMYIO 3aIIKCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28"');

QUIMBKA: INSERT unu UPDATE B Tabnuue "weather" HapymaeT orpaHHueHUe BHENHETO
kmoua "weather_city_fkey"
IIOOPOBHOCTH: Knou (city)=(Berkeley) otTcyrcTtByeT B Tabnuue "cities".

IToBemeHME BHENIHUWX KITIOYEH MOXKHO IOOCTPOUTH COTJIAaCHO TPeOOBaHWSM BalllETO MPUJIOXKEHUS. MHbI
He OymeM YCIOXKHSTH 3TOT IIPOCTOM IIPMMEP B HAaHHOM BBEOEHHWH, HO BBl MOXKeETe OOpPaTHUThCS 3a
IOIIONTHUTENbHOM MHGpopMaIuen K ['11aBe 5. [IpaBUIbHO IIPUMEHSISI BHEIIIHUE KITIOYH, BEI OIIPEeNeIEHHO
co3manuTe 6oee KaueCTBEHHBIE TIPUIIOKEHUS, II0O3TOMY MBI HACTOSITETBHO PEKOMEHIYEM U3YYUTh UX.

3.4. TpaH3aKUum

TpaH3akuyuu — 3TO PyHOaMeHTanbHoe moHsATHe BO Bcex CYEB]l. CyThb TpaH3aKIUM B TOM, YTO OHA
00begUHSIET ITOCIEeIOBaTEJIbHOCTh OENCTBUM B OOHY OIlepallii0 «BCE MM HUYEro». IIpoMexXyTOdYHBIE
COCTOSITHUSI BHYTPH IIOCJIEAOBAaTENbHOCTH HE BHUAHBI OPYTMM TpaH3aKIMSAM, M €CJIM YTO-TO IOMeIlaeT
YCIIEIIHO 3aBEePIINTb TPAH3aKIMIo, HY OOWH U3 PEe3yIbTaTOB 3TUX HENCTBUM He COXpaHUTCsS B Oa3e
OaHHBIX.

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, HU OOHO M3 MEeHCTBUU HEe OCTABUT cjlefla B 6a3e HaHHBIX. 1 MBI momy4YaeM 3Ty rapaHTHIO,
o0BbeuHssT HeUCTBUS B OOHY MpaH3akyuro. [OBOPST, UTO TPaAH3aKIUSA AMOMAPHA: C TOYKU 3PEHUS
OPYTUX TPAH3aKIUH OHa JTU00 BHITIOIHIETCS U PUKCUPYETCS MOTHOCTHIO, TM00 He GUKCUPYETCS COBCEM.

Ham Takxke HY2KHa TaPaAaHTHA, 9TO IIOCJI€ 3aBEe€PIIEeHUA U IIOATBEPXKOEHUSA TPaH3aAKIUU cucteMmon 6a3
OaHHBIX, eé Pe3yJIbTaTel B CaMOM [OeJjieé COXPaHAKTCAd U HEe GYJIYT IIOTEPAHEBI, OazXKe eCJIi BCKOpe€e
HpOH30fIJIéT aBapus. HaanMep, €CJIN MBI CITUCAJIK CYMMY U BBIOAJIA eé BOGY, MBI OOJIZKHBI UCKIIIOYUTH
BO3MOZXKHOCTBE TOro, 4To CyMMa Ha €ro cuéTe BOCCTAQHOBUTCSI, KaK TOJILKO OH BHIUOET 3a OBepu
OaHKa. TpaH3aKLII/IOHHaH faza OAaHHBIX T'aPAaHTUPYyET, 4YTO BCE€ USMEHEHHUA 3allMChIBAIOTCA B IIOCTOSAHHOE
XPaHUJINIIE (HaanMep, Ha OWCK) OO0 TOTO0, KaK TPaH3aKIIUuA 6YJIGT CUUTATBCA 3aBepEIéHHOﬁ.

Ipyrasi BaxkHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
M3MEeHeHUM: KOorja OJHOBPEMEHHO BBIIIOJHSIETCSI MHOXKECTBO TpPaH3aKIIMM, Kaxjaas N3 HHUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BEeNEHHBIe ApyruMu. Hampumep, ecinu ofHa TpaH3aKIUsa
MMOACYUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIH OHA IIOCUYHUTAET PAcXo[l B OTHEIeHUHN
ATHCHI, HO He YUYTET IPUXO0M B oTHeneHuu boba, umu Hao60poT. [103TOMY CBOMCTBO TPAaH3aKIIUY «BCE UITH
HUYEeTro» MOJXKHO OIpPemessaTh He TOJILKO, KaK U3MeHEeHHS COXPAaHSIOTCS B 0a3e MAHHBIX, HO U KaK OHU
BUIHEI B ITpoliecce paboThl. U3MeHeHU s, IPOU3BOAUMEIE OTKPBITOM TPaH3aKIUeH, HEBUOUMEI [JIST OIPYTUX
TpaH3aKIui, IOKa OHa He OyHeT 3aBepIlieHa, a 3aTeM OHHM CTAaHOBSTCS BHOHEI BCEe CpPasy.
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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;

Ecnmm B mpoliecce BBEIIONMHEHUS TPAH3AKIMH MBI PEIIMM, YTO HE XOTHM (UKCHPOBATh €€ M3MEHEHUS
(HampuMep, ITOTOMY YTO OKa3aJjioch, YTO GajlaHC AJIMCHL CTajl OTPULIATEIFHBIM), MBI MOXKEM BHIIOJTHUTD
KOMaHOy ROLLBACK BMECTO COMMIT, ¥ BCe HAlllh U3MEeHeHUs OyOyT OTMEHEHHI.

Postgres Pro Ha camoM pmesne orpabaTriBaeT KaxXkpawlii SQL-omepaTop Kak TpaH3aknuio. Eciu BH He
BCTaBUTE KOMaHOYy BEGTIN, TO KaXXALIM OTAENbHLIN onepaTop OymeT HEABHO OKPYKEH KOMaHAAMU BEGIN
U COMMIT (B CIy4ae YCIIEIIHOTO 3aBepIIeHUs). [ pynmny onepaTopoB, OKPYKEHHBEIX KOMaHOaMK BEGIN U
COMMIT MHOTAA Ha3bIBAIOT 6/10KOM MPAH3aKUUU.

IIpuMmeyanue

HekoToprie KIHeHTCKHe OMOMHMOTEKH MOoOaBISIOT KOMAaHOBR BEGIN M COMMIT aBTOMATHUYECKU
U HEesBHO CO3[AlOT 3a Bac OJIoKM TpaH3akiuil. I[logpob6Hee 00 3TOM BHI MOXKETe y3HATh B
OOKyMeHTalluu WHTePECYIOeTro Bac uHTepdeiica.

OmnepaTopaMu B TPAaH3aKIIMKM MOXKHO TaKXKe YIpaBJIsATh Ha Oojiee meTalbHOM YPOBHE, UCIOJIB3YS MOUKU
coxpaHeHusi. TOYKM COXpaHEHUS IIO3BOJISIOT BHIOOPOYHO OTMEHSTH HEKOTOPBEIE YACTH TPaH3aKINHU
u (GUKCHUPOBAThL Bce oOcTanbHBle. OmOpegenuB TOYKY COXPaHEHHs C TIOMOIIBI0 SAVEPOINT, IIpPH
HeoOXOOUMOCTH Bl MOXKETE BEPHYTHCS K HEH C TTOMOIIbI0 KOMaHA ROLLBACK TO. Bce nuameHnenus B 6a3e
OaHHBIX, TPOU3OIIEAIINE MOCJIE TOYKHU COXPAHEHMS W A0 MOMEHTAa OTKaTa, OTMEHSIOTCSI, HO U3MEHEHUS,
MTPOU3BENEHHBIE PAHEE, COXPAHSIOTCS.

Korma BBEI BO3BpalllaeTeCh K TOUKE COXPaHEHWs, OHa MPOMOIKaeT CYIIeCTBOBATh, TAaK YTO BBl MOXKETe
OTKAaTHIBAThCA K Hel HEeCKOJIbKO pa3. C Opyroil CTOPOHE, €CI¥ BBl YBEPEHHI, YTO BaM He IIPUNETCS
OTKATHIBAThCS K OIMpPeneIEHHON TOYKe COXpaHeHWs, e€ MOXHO yIaJIuTh, YTOOLI CHCTeMa BBICBOOOMMUIIA
pecypchl. [IoMHHTE, YTO IPH yOaJeHWM HIIM OTKaTe K TOYKEe COXPaHeHWs BCe TOYKH COXpaHeHUs,
oIpeneeHHLIE IOCTIe HEE, aBTOMAaTUYECKHU YHUYTOXKAIOTCS.

Bcé ato IIPOUCXOOUT B O710Ke TPAaH3aKIOWH, TaK 9YTO B OPYTHUX C€aHCaX pa6OTI:I c 6a3on OAaHHBIX 3TOTO HE
BHUIOHO. COBep]lIéHHBIe OEeMCTBUS CTAHOBSITCS BUOHBI OIS OPpyrux CeaHCoOB BCeé Cpa3y, TOJIBKO KOr'na BEI
(bI/IKCI/IpyeTe TPAH3aKIOHWIO, a OTMEHEHHBIEe OelCTBUS He BUOHBI BOO6U.I€ HHUKOI'Oa.

BepuyBimnch kK 6aHKOBCKON 6a3e maHHBIX, HPEOIOI0KMM, 94TO MHEI cunuckiBaeM 100 mosrapoB co c4Yé€Tta
Amnucel, go6aBmnsieM ux Ha c4€T Bo6a, M BOPYT OKa3bIBAETCS, YTO OEHbI'Y HYKHO OBIIIO TIEPEBECTH Y OJIIIH.
B maHHOM ciiy4yae MBI MOXKEM IPUMEHUTh TOUYKU COXPAHEHUS:

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

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

—— omubouHOEe MOeHCTBHE... 3abbiTh €Tr0 U UHUCIONb30BATH CUET YOnnu
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;

balance + 100.00

DTOT IpUMep, KOHEeUHO, HeCKOJIbKO HaJyMaH, HO OH IIOKAa3kIBaeT, KaK MOXKHO YIPAaBJISTh BEIIOTHEHHUEM
KoMaHO B OJIOKe TpaH3aKIWW, HCIONIb3ys TOYKH CcoxpaHeHus. bojee Toro, ROLLBACK TO — 3TO
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€IMHCTBEHHBIN crocob BEPHYTh KOHTPOJIb HAL 0JIOKOM TpaH3aKHHfI, OKa3aBIINMCA B IIPEPBAHHOM
COCTOSTHHM HM3-3a OLIHOKHU CHUCTEMBI, He CUMTasi BO3MOXKHOCTH IIOJTHOCTLI0O OTMEHUTDL €€ M HavaTh CHOBA.

3.5. OKOHHble (PYHKUUHU

OKOHHAA (PYHKUUA BBITIOIHSAET BBIYMCIEHUS [OjIs1 Habopa CTPOK, HEKOTOPHIM 00pa30oM CBSI3aHHBIX
C Tekymiel cTpokod. E€ meilicTBMe MOXKHO CpPaBHUTb C BBEIYHCJIEHWEM, ITPOM3BOOUMEIM arperaTHoM
dyrKIMer. OOHAKO C OKOHHBIMM (QYHKIIUSIMHM CTPOKU He TPYyNIUPYIOTCS B OOHY BEIXOOHYIO CTPOKY,
4YTO UMeeT MeCTO C OOBIYHEIMY, He OKOHHEIMM, arperaTHEIMK (QYHKIUSIMHU. BMecTo 5TOro, 9TU CTPOKHU
OCTalOTCs OTAENbHBEIMU CYIIHOCTSAMU. BHYTpHM 2Xe, OKOHHas (YHKIMS, KaK M arperaTHasi, MOXKeT
oOparmaTbCs He TOJBKO K TEKYIled CTPOKe pe3ynbTaTa 3alpoca.

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)

ITepBbie TpU CTOIOIIA M3BIEKAIOTCS HEIOCPENCTBEHHO U3 TaOIUITH empsalary, IPU 9TOM IS KaXKIOOH
CTPOKM TaOMHUITEI €CTh CTPOKa pe3yiibTaTa. B ueTBEpPTOM CTOJOIE 0Ka3alioch CpeflHee 3HauYeHUe,
BBIYMCJIEHHOE II0 BCEM CTPOKaM, MMEIOIIMM TO Ke 3HadeHWe depname, YTO U TEKyIIas CTPOKa.
(®PakTHYECKHU CpemHee BLIYHCISIET Ta Ke O0bIYHasi, He OKOHHasi (GYHKIMS avg, HO IpenIoxKeHue OVER
IIpeBpalliaeT eé B OKOHHYIO, TaK YTO €€ OeliCTBHe OrPaHMYMBAETCS paMKaMM OKOH.)

BEI30B OKOHHOM (PYHKIIMKM Bcerga COOepPXKHUT IIpedjoXxKeHHe OVER, CIedylollee 3a Ha3BaHUEM U
apryMeHTaMu OKOHHOM (QYHKIIMK. DTO CHHTAKCUYECKH OTJIMYaeT e€ 0T OOLIYHOM, He OKOHHOM arperaTHou
byuruu. IlpennoxkeHme OVER oOIpedesisieT, KaKk MMEHHO HYXKHO pa3[ejiuTh CTPOKH 3alpoca IJis
00paboTKu OKOHHOM GyHKITHEN. [IpennoxkeHre PARTITION BY, MOIIOJHSIONIEe OVER, Pa3mOelsieT CTPOKHU
10 TpymIiaM, Uiu pas3fesiaM, o0beOUHSAST OOUHAKOBLIE 3HAYEHUS BHIPAXKEHMUHM PARTITION BY. OKOHHas
byHKUMS BRIUKCIISIETCS IO CTPOKAM, oNaJaloniiM B OOUH pa3fen C TeKyIlel CTPOKOM.

BEl MoxkKeTe TakKxXKe OIpeneisTh IOPSOOK, B KOTOPOM CTPOKH OymyT oOpabaTHIBAaThCS OKOHHBIMH
(byHKIIMSIMY, UCIIONMB3YST ORDER BY B OVER. (ITopssmoOK ORDER BY OJISI OKHA MOXKET [ake He COBIIamaTh C
TIOPSIIKOM, B KOTOPOM BEIBOIOSATCSI CTPOKH.) Hampumep:

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

Kak noka3zaHo 37ech, QyHKIIUA rank BBIOAET IMOPAOKOBEIY HOMED /I KaXKIOTO0 YHUKAIBLHOIO 3HAYEHUS
B paspelie TeKyllel CTPOKH, II0 KOTOPOMY BBIIIOJIHSIET COPTUPOBKY IIpenIoKeHue ORDER BY. Y QyHKINU
rank HET ITapaMeTPOB, TaK KakK €€ MoBeJeHNe IIOJTHOCTHIO ONIPEeAesiieTCS IPEeIJIOKeHueM OVER.

CTtpoku, oOpabaThbiBaeMble OKOHHOU GYHKIMEH, MpedcTaBlIAioT CO00H «BHPTYyallbHBEIE TaOIHITEI»,
CO3MaHHBIE M3 MPEOIoXKEeHUS FROM M 3aTeM MpOolIefire depe3 (QUIbTPAIMI0 U T'PYIMHPOBKY WHERE
U GROUP BY M, BO3MOXKHO, YCJIOBUE HAVING. Hampumep, cTpoka, oTGUILTPOBAHHAS U3-3a HAPYIIEHUS
YCIIOBUSI WHERE, He OyIeT BUOHA [JIsI OKOHHBIX (QYHKIIMH. 3alIpoC MOXKET COlepKaTh HECKOJIBKO OKOHHBIX
byHKIIME, pa3mesgioiinX TaHHbe T0-Pa3HOMY C IPUMeHeHHUeM Pa3HLIX IPeIIoXKeHUH OVER, HO BCe OHU
OynoyT o6pabaTeIBaTh OOWH U TOT K€ HAaOOP CTPOK 3TOM BUPTYAIbHOM TaGJIUITH.

MtI yKe BUAENH, YTO ORDER BY MOIKHO OIIYCTHTh, €CJIM TOPSOOK CTPOK He BaXkeH. Takike BO3MOXKHO
OIIyCTUTb PARTITION BY, B 9TOM ciIy4ae 00pa3yeTcs OOUWH pa3mesl, ComepKalluil BCe CTPOKH.

EcTh eIr1é oiHOo BasKHOE TTOHSITHE, CBSI3aHHOE C OKOHHBEIMHU (QYHKITMSIMHU: IJIS KaXKI0M CTPOKHU CYIIEeCTBYeT
Habop CTPOK B €€ pasfere, Ha3bIBaeMbIN pamkol okHa. HeKoTopble OKOHHBEIE QYHKIINKY 0O0padaTHBAIOT
TOJIBKO CTPOKW PaMKW OKHA, a He BCeTro pa3dena. I1o0 yMOI4YaHWIO C yKa3aHWMeM ORDER BY paMKa
COCTOHMT M3 BCEX CTPOK OT Havajia pasfesia J0 TEeKyIleld CTPOKU U CTPOK, PAaBHLIX TEKYIIEH IO 3HAYEHUIO
BhIpaXkKeHUsI ORDER BY. Be3 ORDER BY paMKa II0 YMOJIYAHHIO COCTOHUT M3 BCEX CTPOK pa3meia.
ITocMOTpuTe Ha IPUMEP HCIIOJIL30BAHUSA sum:

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

(10 rows)

Tak KakK B 3TOM IpuMepe HeT yKa3aHusda ORDER BY B IPeOJIOZKEeHHMH OVER, paMKa OKHa COOEePZXKHT BCe
CTPOKHU pa3peiia, a OH, B CBOIO O4Yepels, 6e3 npennoxXeHusi PARTITION BY BKJIIOWaeT BCEe CTPOKH TaﬁJII/II_U:I;
OPYIruMHU CJIOBaMM, CyMMa BBIYUCIIAETCSA I10 BCcel Taﬁnnue ¥ MHI IIOJTy4aeM OOWH Pe3yJIbTaT OJId KaxXaou
CTPOKHU pEe3yJibTaTa. Ho ecnu M=l ,E[O6aBI/IM ORDER BY, MEHI IIOJIYYHM COBCEM [OpPYyrue pe3yjIabTaThl:

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)

3meck B CyMMe HaKaIlJIMBAIOTCSA 3apIjiaThl OT [EepBOM (caMOM HU3KOH) OO0 TeKyllel, BKIHYas
TIOBTOPSAIONIMECS TeKylue 3HaueHUsA (obpaTuTe BHMMaHKWE Ha pe3yJabTaT B CTPOKaX C OOUHAKOBOM
3apIiaToi).

OkoHHbBIE (DYHKIMK pa3pelraeTcs HCIOIb30BaTh B 3aIllpoce TOJIBKO B CIIMCKE SELECT W HPeioXeHuU
ORDER BY. Bo Bcex ocCcTajIbHBIX IIpEenJIoZKEeHU 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 IIOC/IE BEIUMCIIEHNUST 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.

Korma B 3ampoce BHIUMCIISIOTCSA HECKOJIPKO OKOHHBIX (PYHKIIMP [JIsI OOMHAKOBO OIPENEEHHBIX OKOH,
KOHEYHO MOXXHO HamucaTh JIS KaXXO0oM M3 HUX OTHENIbHOE IIPeIiokKeHue OVER, HO ITPU 3TOM OHO OymeT
OyOmupoBaThCs, YTO Hen30exKHO OymeT IIPOBOLIMPOBAThH OMIMOKHU. ITo3TOMy Nydlle OIIpefeneHre OKHa
BHIIEJIUTh B IIPEJIoKeHre WINDOW, a 3aTeM CCHhIJIaThCSI 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);

IMTogpo6Hee 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 UHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OAaHHBIX.

IaBaiiTe co3maguM OBe TaOMHIL: cities (ropoma) M capitals (CTONMHILI INTATOB). ECTECTBEHHO,
CTOJIMLIEI IIITATOB TaKXKe ABIIAITCA IopomgaMH, HOSTOMy HaM Hy}KHO ABHBEIM O6p830M JIO6&BJ'IHTB ux
B pesyanaT, KOorga MBI XOTHM IIPOCMOTPETHE BCE roponaa. Ecnu BnI IIpOsgABUTE CMeKaHKy, BBl MOXKeTe
IPenIoXKUTh, HATPUMEpP, TaKoe pelleHue:

CREATE TABLE capitals (

name text,

population real,

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

CREATE TABLE non_capitals (
name text,
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population real,
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 MOXKET YCTPAuBaTh, IIOKA MBI U3BJIEKA€M OHaHHBIE, HO €CJIM HaM HOTpe6yeTCH NU3MEHUTH HECKOJIBKO
CTPOK, 3TO 6YJIGT BEITJIAOETE HEKPACHUBO.

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

name text,
population real,
elevation int —— (BpICOTa B ®yTax)

)i

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

B maHHOM cnydae cTpoka TabmuIlk capitals Hacsaedyem BCe CTONOIH (name, population u elevation)
oT podumensvckoli mabauybl cities. CTOnOEIl name UMeEET THUII text, COOCTBEHHBIN Tun Postgres Pro
IJIT TEKCTOBBIX CTPOK MEePeMEeHHOM OIWHEL. A B TaOIUITy capitals M0OaBIIEH MOMOMHUTEBHEIN CTOIOEI]
state, B KOTOpOM OymeT ykKa3aH OYKBeHHEBIHM Kof mtaTa. B Postgres Pro Ta6muiia MoKeT HacIeOBaTbCS
OT HOJISI WX HECKOJILKUX OPYTHUX TaOIHII.

Hampuwmep, cnemyromyui 3anpoC BEIBEOET Ha3BaHUS BCEX IOPOOOB, BKIIIOYasl CTOJIUIIBE], HAXOOSIIUXCS
Brire 500 ¢pyTOB Hax YPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

name | elevation
___________ e
Las Vegas | 2174
Mariposa \ 1953
Madison \ 845
(3 rows)

A crnepylouiui 3alpoc HaAXOOUT BCe TOpoma, KOTOPHIE HE SBISIOTCSA CTOJIMIIaMU INTATOB, HO TaKiKe
HaxomsaTcs Beize 500 ¢pyTos:

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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PaC].T.II/IpeHHbIe BO3MO2KHOCTH

IIpumeuanue

XoTss HaclemoBaHMEe 4YacTo OBIBAaeT IIOJIE3HO, OHO HE UWHTErPUPOBAHO C OTpPaHUYEHUSIMU
VHUKAJIbHOCTH M BHEUIHMMM KJII0OYaMM, YTO OTPaHMYMBAET €ro NpuMeHUMOCTh. [lompoGHee 3To
onuceiBaeTcs B Pa3mene 5.10.

3.7. 3aKao4dyeHue

Postgres Pro ummeeT MHOXKECTBO BO3MOXKHOCTENW, He 3aTPOHYTEIX B 3TOM KpPaTKOM BBEeOEeHUH,
paccuuTaHHOM Ha HauMHAaIOIIUX ITojib30BaTenel SQL. 9T BO3MOXKHOCTHY OyIyT PaCCMOTPEHE! B IeTalsIx
B IPOOONI2KEHUN 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 3TOll 4YacTM KHUTM OIMUCHIBAEeTCS WHCIIONb30oBaHMe s3blka SQL B Postgres Pro. Mbl HayHEM C
onucanus obmiero cuHTakcuca SQL, 3aTeM pacckaXkeM, KakK CO3[gaBaTh CTPYKTYPH IJId XpaHEHUS
OaHHBIX, KaK HaMNoJIHATh 0a3y [MaHHBIX M KaK BBINIONHSATH 3alpochl K HelW. B mpopmomxkeHum OyOoyT
TIepeYnCieHkbl CyIIeCTBYIOUIYE TUIIH JaHHBIX U (QYHKIINY, IpUMeHsaeMble ¢ KoMaHgamu SQL. U HakoHeI,
3aKOHYHUTCS 3Ta YaCTh PACCMOTPEHUEM BaXKHBIX aCIIEKTOB HACTPOMKM 6a3bl JaHHBIX IJIT ONTUMAJIbHOMN
IPOU3BOOUTEIHHOCTH.

MaTepuan 3TOH YaCcTH YHOPSAOOYEeH TaK, YTOOLI HOBHYOK MOT IIPOYHTATh €€ OT Havajla [0 KOHIa Hu
TIOJTHOCTBHIO IIOHSTH BCe TeMEI, He 3aberas Bmepén. IIpu 9ToOM IjIaBhl COEJIaHBI CAMOOOCTATOYHBIMH, TakK
YTO OIBITHHIE ITOJIF30BATEJIM MOTYT UHUTATh TJIaBHI II0 OTHenbHOCTU. MHGoOpMaNus B 3TOM YaCTU KHUTU
IpelcTaBJieHa B IOBECTBOBATEJILHOM CTUJIE U Pa3felieHa ITo TeMaM. Eciiui ke Bac HHTepecyeT popMasibHOe
U TIOJTHOE OITMCaHUe ompenesIEHHOM KoMaHObl, cM. JacTs VI.

YuTaTenu 3TOM YaCTH KHUTH [OONXKHBI yKe 3HaTh, KaK HOIOKIYaThCcAd K 6a3e maHHBIX Postgres Pro u
BHIITOJTHATH KOMaHOE! SQL. Ecnu BEI ell€ He 3HaeTe 3TOr0, peKOMeHOyeTCs CHadalla Ipo4yuTaTh JacTts .
KoMmanmbr SQL 06BIYHO BBOASTCS B PSql — MHTEPAaKTUBHOM TEPMHHAIbHOM ITpuIoxkeHuu Postgres Pro, HO
MOZKHO BOCHOJIB30BaThCS U APYTUMH IIPOTPaMMaMu C ITOOOOHBIMH (PYyHKIIUSIMU.




naBa 4. CuHTakcuc SQL

B 3TO# rnaBe omMCHIBAETCS CHHTAKCHUC s3biKa SQL. TemM caMbIM 3akIafbiBaeTcs (QYHOAMEHT IJis
clledyIolux TJaB, TAe OymeT momgpoGHO PacCMOTPEHO, KaK C MOMOIINbI0 KoMaHA SQL omuchIBaTh U
M3MEHSTh JaHHLIE.

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).

Kpome atoro, SQL-mporpaMMbl MOTYT comepzKaTb KommeHmapuu. OHU He SABISIOTCS KOMIIOHEHTaMHU
KOMaHJ, a 110 CyTH PaBHOCUJIEHBI ITPOOEIbHEIM CUMBOJIAM.

Cunrtakcuc SQL He o4YeHb CTPOTrO OIpefenseT, KakKue KOMIIOHEHTHI HUAeHTUGUIUPYIOT KOMaHOH, a
KakKue — MX OIIepaHObpl WX TapaMeTphl. IIepBEle HECKOJIBKO KOMIIOHEHTOB OOBIYHO COfepzKaT HMS
KOMaH[bl, TaK 4YTO B [TAHHOM IIPMMEPE MBI MOXKeM ToBOpPuUTh 0 KoMaHmax «SELECT», «UPDATE» u
«INSERT». Ho manpuMep, KOMaHOa UPDATE TpeOyeT, 4TOOB TaKXKe B OnpenesIEHHOM II0JIOKEeHUH BCerma
CTOSIJT KOMIIOHEHT SET, a INSERT B IPUBEIEHHOM Bupe TpeOyeT Haludus KOMIIOHEHTa VALUES. TOYHEIe
CHUHTaAKCUYEeCKUe IIpaBUila OJIs1 KaXXOoi KoMaHObl onucalkl B YacTtu VI.

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

IToka3aHHBIE BHIIIIE KOMAHOLI COMEPZKAIM KOMIIOHEHTH SELECT, UPDATE M VALUES, KOTOPHIE SIBASIIOTCS
IpUMepaMMu K/AH04esbiX C/108, TO €CTh CJIOB, MMeImUX (UKCUPOBAHHOE 3HaueHWe B s3bike SQL.
KommoHeHTHE MY_TABLE ¥ A SIBJISIIOTCS IIpuUMepamMu udeHmugukamopos. OHU UAEHTUPUIIUDPYIOT UMEHa
TabuIl, cTONOIIOB UK OPYTUX O0OBEKTOB 6a3 JaHHHBIX, B 3aBUCUMOCTH OT TOTO, I'l€ OHU MCIIOJIb3yIOTCS.
ITosToMy MHOTHA WX HA3BIBAIOT MPOCTO «MMeHaMu». KIII0YeBBIE CJI0BA M UAEHTU(PUKATOPHI MMEIOT
OOWHAKOBYIO JIEKCHUYECKYIO CTPYKTYPYy, TO €CTb, He 3Has $I3bIKA, HEJIb3s OIPENEJIUTbh, SIBJISETCS JIU
HEKOTOPHIM KOMIIOHEHT KJIIOYEBBEIM CJIOBOM HJIM HUAOEHTU(GUKATOPOM. I[TOIHEBIM CIHCOK KITIOYEBBIX CJIOB
npuBenéH B [Ipunoxenuu 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 crammapre SQL rapaHTHpOBaHHO He OyHeT KJIIOUEBHIX CJIOB C HuppaMu ¥ HAYUHAIOIIUXCS WA
3aKaH4YMBAIOIIUXCS MTOOYEPKUBAHNEM, TaK YTO UIEeHTU(GUKATOPEI TAKOT'0 BUAA 3AIUIIEHE OT BO3MOXKHBIX
KOH(IUKTOB C OYOYIIMMHU PACIIUPEHUSIMH 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;

Ecty u pgpyro#i Tum umeHTUPUKATOPOB: omdoes€HHble udeHmupukamopbvl Unu udeHmugpuxkamopwv. 8
Kasvlukax. OHU 06pa3yTCcs NpHU 3aKJII04eHuH O0OLIYHOro Habopa CHMMBOJIOB B [BOMHBLIE KaBHIUKU (").
Takue uneHTU(PUKATOPH BCeraa OyayT CUUTATHCA UOeHTU(DUKaTOpaMu, HO He KJII0YEBLIMU CJIoBaMU. Tak
"select" MOXKHO HCHIOJIb30BaTh OJid 0003HAa4YeHUSA CTOJNOIA unu Tabmuibl «select», Torma Kak select
0e3 KaBBeIUeK OymeT BOCIPUHSIT KakK KJII0YeBOe CJIOBO U IIPUBENET K oImnbKe pa3zbopa KOMaHOLl B MeCTe,
rOe oXUAaeTcsa MM Tabnunsl unu ctosbia. ToT xKe IpUMep MOXKHO IepenucaTh ¢ uOeHTUuGUuKaTopaMu
B KaBBIYKax CJIEIVIOIINM 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.

HNpeHTuduKaTOp, 3aK/IIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBIM OT pErucTpa, Torga Kak
UOeHTU(PUKATOPEI 03 KaBEUEK BCerma IIepeBOOsTCS B HUXKHUYM perucTtp. Hampumep, umeHTH(GUKATOPH
FOO, foo M "foo" CUMTAIOTCA OOMHAKOBEIMU B Postgres Pro, HO "Foo" M "FOO" OTJIMYHEI OPYT OT Apyra 1
oT nmpepsiayux TpeX. (I[IpuBemenne UMEH 6e3 KaBHYEK K HUXKHEMY PETHCTPY, KakK 3T0 menaeT Postgres
Pro, HecoBMecTuMO co cTaHmapToM SQL, KOTOPHIM IOBOPUT O TOM, YTO MMEHa MOXKHBI ITPUBOIUTHCS
K BepxHeMy peructpy. To ecTh, COTJIaCHO CTaHAApPTy foo [OJIKHO OBITH SKBHUBAJIEHTHO "FOO", a He
"foo". IloaTOMy IIpU CO3TaHUU IEPEHOCUMEBIX ITPUJIOXKEHUN pPeKOMeHOyeTcs ubo Bcerma 3aKiodaTh
onpeneseéHHOe UMS B KaBbIUKY, MO0 He 3aK/I0YaTh HUKOITa.)

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 crmemytomeM MeHee TPHUBHAIbHOM IIPUMEpPE 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3aluCaHHOe
KUPUIIINIIEN:

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.

3amuceiBaTh cypporaTtHbie mapbkl UTF-16 u TakuM o0pa3oM COCTaBJISITH CHMBOJIBI C KOgaMu OOJIbIle
yeM U+FFFF MoxHO mru00 B 4eTHIPEX-, MuO0 B IMIECTU3HAYHOM (hopMe, XOTSA HaIM4ue IMIeCTU3HAYHOH
(bopMBI TEXHUYECKH AefiaeT 3TO HeHYKHBIM. (CypporaTHbie IIapbl He COXPaHSAIOTCSA HEIIOCPEOCTBEHHO, a
00BbEeIUHSIIOTCS B OOWH CUMBOJI, KOTOPHIH 3aTeM Komupyetcsi B UTF-8.)

Korpa xkogupoBka cepsepa — He UTF-8, cuMBOJI ¢ KOJOM, yKa3aHHBIM 5TOU CIELNIOCIeN0BaTEIbHOCTEIO,
npeobpa3yeTcs B (paKTUUECKYyI0 KOOUPOBKY CepBepa; eClIHU TakKoe mnpeoOpa3oBaHUEe HEBO3MOZKHO,
BBIHAETCS ommubKa.

4.1.2. KOHCTaAHTHI

B Postgres Pro ects TPU TUIIa KOHCTAHT nOOpd3yM€60€Mle munoag: CTPOKH, OUTOBBIE CTPOKH U 4YHCJIa.
KoHCTaHTH MOXKHO TaKXKe 3allKiChIBaTh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTaBUTh HUX Oonee
TOYHO 1 OﬁpaGOTaTB bonee 3(1)(1)8KTI/IBHO. 9T BAaPHUAHTEI PACCMATPUBAIOTCA B CJIEOYIOIIUX IIOOAPa3aeiiax.

4.1.2.1. CTPpOKOBbI€ KOHCTaHThbI

CTpokoBasi KOHCTaHTa B SQL — 3TO 0OLIYHAS IIOCIEOOBATEJIFPHOCTh CHMBOJIOB, 3aK/IIOUEHHAS B
aroctpodml ('), HampuMep: '3to crpoka'. YTOOBI BKIIIOYUTH alloCTPod B CTPOKY, HANIMIINTE B HEU OBa
armoctpoda psmoM, HampuMep: 'Kauua n''Apx'. 3aMeTbTe, 3TO He TO XKe caMoe, YTO [IBOMHAas KaBhIUKa

™.

I[IBe CTPOKOBBEIE KOHCTAHTHI, Pa3geléHHbIe MPOOETbHEIMU CUMBOJIAMU U MUHUMYM OOHUM nepesodom
cmpoku, o6begUHSAIOTCS B OOHY M oOpabaThIBalOTCs, KakK eciu OBl CTpOKa Obljla 3amrcaHa B OTHOM
KOHCTaHTe. Hanpumep:

SELECT 'foo'
'bar';

OKBHUBAJICHTHO:
SELECT 'foobar';
HO 3Ta 3allUCh:
SELECT 'foo' 'bar';
CUMTAETCSA CHHTAaKCHUYECKOM OIMNOKOI. (OTO HEeCKOJILKO CTPaHHOe IIoBefieHue OIIpeieIeHo B CTaHOapTe
SQL, Postgres Pro npocto cnenyeT eMy.)
4.1.2.2. CTpOKOBbI@ KOHCTaHTbl CO cneunocsienoBaTesIbHOCTAMMU B cTune C

Postgres Pro Takxke IIpUHUMAET «CIIEIIOCIIEN0BATEIbHOCTHU», YTO SIBASIETCS PacCIIMpPeHUeM CTaHIOapTa
SQL. CTpoka CO CIELIIOoCJIeIOBaTeIbHOCTSIMU HauMHAeTCs C OYKBHI E (3arjlaBHOM UM CTPOYHOIM),
CTOSIIIIEN HEIOCPENCTBEHHO Ilepeqd amocTpodoM, Hampumep: E'foo'. (Korma KOHCTaHTa CO
CIIELITIOCIIEIOBATEJIbHOCTHIO Pa30UBaeTCs Ha HECKOJIBKO CTPOK, OYKBY E HYKHO IIOCTaBUTh TOJIBKO Ilepeq
TIePBBLIM OTKPHIBAIOIINM anloCTpodoM.) BHyTpH TaKUX CTPOK CUMBOJI 00paTHOM KOCOM 4epTHI (\) HaYuHaeT
C-nnomo6HBIE CheynociedosamesbHOCMU, B KOTOPBIX cOUueTaHue 00PaTHOM KOCOM YePTHI CO CIIEAYIONIUM
cuMBoJIOM(aMH1) Ha€T onpeneneHHoe 6aliTOBOe 3HAaYEHMe, KaK IToKa3aHo B Tabnuie 4.1.

Taonauma 4.1. CneumnocjiegoBarejIbHOCTH

CnenmnociienoBaTeIbHOCTh HuaTepupeTanus
\b CUMBOJI «3ab0ii»
\f nomada GOPMEI

\n HOBas CTPOKa

\r BO3BpaT KapeTKu
\t TaOynauus
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Cunrtakcuc SQL

Crenmoc;jiefoBaTeJIbHOCTh HNHuTeprnperanusi

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

\xh, \xhh (h = 0-9, A-F) ImecTHagIaTepUuYHOe 3HaYeHue OaiTa

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-OUTHEBIH IIeCTHAOATEePUYHBIN KO
cuMmBojia Unicode

JIro60i mpyroi CUMBOJI, UOYIIHM IIOCIIe 0OpaTHOM KOCOM YepTH, BOCIPUHUMAaETCsa OyKBaJlbHO. Takum
06pa3oM, YTOOBI BKJTIOUHUTh B CTPOKY OOPaTHYIO KOCYIO YEpPTy, HY2KHO HaIlMCaTh OBe KOCBIX YepTHl (\\).
Tak 2Ke MOXKHO BKJIIOUUTh B CTPOKY amocTpod, Hamucas \ ', B JOIOJIHEHHE K OOBIYHOMY CIIOCO0y ''.

Bel OmOMXKHBEI 1T03a00TUTBCS, UYTOOLI OaWTOBEIE I[IOCIIENOBATEIbHOCTH, KOTOPEIE BB CO3maéTe
TakuM 00pa3oM, 0cOoOEeHHO B BOCBMEPUYHOM M IIECTHAAIATEPUYHOM 3amucu, O0Opa30BBIBAIU
OOMYCTUMBIE CHUMBOJIBI B CEPBEPHON KOOWMPOBKe. Takxke MOXKeT OBITH TIOJIE3HO WCIIOIb30BaTh
cueunocnenoBaTenbHocTH Unicode MM anbTepHATUBHYIO 3alliCh, onKucaHHy0 B [lonpasnmene 4.1.2.3; B
9TOM CJTy4dae cepBep OyOeT IPOBEPSATH, BO3MOXKHO T TPeo0pa30BaTh YKa3aHHBIM CUMBOII.

BHHUMaHue

Ecnmu mapameTrp KouHburypauum standard conforming strings mMeeT 3HadeHue off, Postgres
Pro pacnosnaéTr oOpaTHYIO KOCYI0 YepTy KakK CIELCHMBOJI M B OOBIYHBEIX CTPOKAaX, ¥ B CTPOKAaxX
co cmneunocnemoBaTenbHOCTAMU. OgHako B Bepcum PostgreSQL 9.1 mo yMoOmI4YaHUIO IIPUHSTO
3HAUYEeHHWEe on, U B 3TOM ciydae oOpaTHas Kocas depTa PacCIO3HAETCS TOIBKO B CIIEIICTPOKaX.
970 moBeneHue OOIbIIE COOTBETCTBYET CTAaHAAPTY, XOTS MOXKET HaPYIIUTh PaboTy HPUIIOKEHUH,
paccyYmTaHHBIX Ha NPEOBIAYIINUN pexkuM, Korga odpaTHas Kocas YepTa paclio3HaBajiach Be3fme. B
KadyeCTBe BPEMEHHOTO PENIeHUs BHl MOXKeTe U3MEHUTh 9TOT lTapaMeTp Ha of f, HO JIydIlle YIUTHU OT
Takou mpakTuku. Ecnu BaM HyXKHO, 4T0OBI 0oOpaTHas Kocas dyepTa IpeacTaBisiia ClelualbHbIN
CUMBOJI, 3ajaliTe CTPOKOBYIO KOHCTAHTY C E.

B momomHeHme K standard_conforming_strings IIOBemeHWEM O0OPATHOM KOCOM 4YepTH B
CTPOKOBEIX KOHCTaHTaX yIIPaBISIOT ITapaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOKEeT BKII0YaTh CUMBOJ ¢ KomoM 0.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMmu Unicode

Postgres Pro Takxke mopgep:KuBaeT eI€ OOWH BapHaHT CIELIIOCIefOBaTeIbHOCTEM, IIO3BOJISAIONIUN
BKIIOYaTh B CTPOKM cuMBonbl Unicode mo wux KomaM. CTpokoBasi KOHCTaAHTa  CO
crneurnocienoBaTenbHocTaMu Unicode HaunHaeTcs ¢ Us (CTpouHas uiau 3arjiaBHas U M aMmepcaHqn), a
3aTeM cpas3y 6e3 nmpobenoB UOET anocTpod, HampuMep Us'foo'. (3aMeTbTe, YTO HMPU 3TOM BO3HUKAET
HEOOHO3HAaYHOCTh C OIIepaTopoM &. UYToOwI €€ n36ezkKaTh, OKPyKalTe 3TOT onepaTop mmpoberamu.) 3aTeM
B amocTpodax MOXKHO 3amuchiBaTh cuMBOIbl Unicode mByMs crmocobGamu: o6paTHas Kocasi 4epTa, a 3a
Hel KOJ CUMBOJIa M3 YEeTHIPEX IIeCTHAAIlaTePUYHLIX ITudp, mubo o6paTHas Kocas yepTa, 3HaK IIIIOC, a
3aTeM KO M3 LIeCTHU IIeCTHaAlaTepuYHbIX udp. HanpumMep, CTPOKy 'data' MOXKHO 3alucaTh TakK:

Us'd\0061t\+000061"

B cnepymoiieM MeHee TPUBHAIbHOM IIpUMepPe 3aKOOWPOBAHO PYCCKOE CIIOBO «CJIOH», 3alHuCaHHOe
KUPUJLINIIEN:

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

Ecnu BHI XOTHTE UCIIOIB30BAaTh HEe 0OPATHYIO KOCYIO YePTY, a OPYTroM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
mo6aBUB UESCAPEIIOCHE CTPOKH, HAallPUMeD:

U&'d!0061t!+000061" UESCAPE '!'

B KauecTBe crmerncuMBOa MOXKHO BHIOpPATh JTI000M CUMBOJI, KpOMe IIeCTHAAIIaTEPUIHON HUGPH], 3HAKa
ITIOC, arocTpoda, KaBbIYKY UITH TPOOEILHOT0 CUMBOJIA.
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YTOOBI BKITIOYHUTH CIIEICHUMBOJI B CTPOKY 6YKBaJ'H:HO, HaAIIMIIIHUTE €Tr0 OBaXKbI.

3anuceBaTh cypporaTtHbie mapbkl UTF-16 u TakuM 00pa30oM COCTABISATH CUMBOJIBI C KomaMu OOJIbIIe
yeM U+FFFF mMoxHO 60 B 4eTHIPEX-, MO0 B IIECTU3HAYHOM (opMe, XOTS HaIM4ue MIeCTU3HAYHOMN
bopMbI TEXHUYECKHU OeflaeT 3TO HeHYKHEIM. (CypporaTHbie ITapbl HE COXPaHSIOTCS HEIIOCPEOCTBEHHO, a
00BeOUHSIIOTCS B OOMH CUMBOJI, KOTOPHIM 3aTeM Komupyetcs B UTF-8.)

Korpa kopupoBka cepBepa — He UTF-8, cuMBOJI ¢ KOJOM, YKa3aHHBIM 9TOM CIIEIIIOCIef0BaTEIbHOCTEIO,
npeobpa3yeTcss B (PaKTHUECKYI0 KOOWPOBKY CepBepa; €CIH TakKoe mnpeoOpa3oBaHHe HEBO3MOZKHO,
BBIHAETCS ommuoKa.

TakXxe 3aMeThbTe, YTO CIeINnocieqoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTAHTaX pab0TalOT, TOJIBKO
Korpga ImapaMmeTp KoHdurypamuu standard conforming strings paBeH on. DTO OOBSICHSETCS TE€M, YUTO
WHaYe KINEeHTCKUE IIPOrpaMMEl, ITpoBepsomue SQL-onepaTopsl, MOKHO OyOeT BBECTH B 3abIIyxKOoeHUEe
U 9KCIUTyaTHPOBaTh 3TO KaK yI3BUMOCTL, HanmpuMep, misd SQL-uHbernuii. Ecnu aTOT mapamMeTp MMeeT
3HauYeHUe of f, 3TU CIEIIIOCIIEI0BAaTEILHOCTYU OyAyT BEI3LIBAThH OLIMOKY.

4.1.2.4. CTPOKOBbI€ KOHCTaHTbI, 3aKJIIOYE€HHbIE B A0JNapbl

XoTsI cTaHOAPTHHIM CUHTAKCHUC OJIT CTPOKOBBIX KOHCTAHT OOBIYHO OCTATOYHO yOoOeH, OH MOXKeT IIJI0OXO
YUTATBHCS, KOTOa CTPOKA COOEPZKUT MHOTO aloCTPOdOB MM OOpaTHBIX KOCHIX UYEPT, TaK KaK KaXKIbIH
TAaKOM CHMBOJI IIPUXOOUTCS OyOIUpPoBaTh. YTOOH M B TAKUX CIIy4YasiX 3alIPOCHI OCTABaJIMCh YUTAEMEIMH,
Postgres Pro mpepmmaraeT elné omuH CIIOCO0O 3allMCH CTPOKOBBEIX KOHCTAHT — «3aKIIOYEHHEe CTPOK
B posuiaphkl». CTpOKOBasi KOHCTaAHTa, 3aKJIIOYEHHAs B [OJIJIaphkl, HaYMHAETCS CO 3HakKa posuiapa ($),
Heo0s3aTeIbHOTO «Tera» M3 HECKOJBbKWX CHMBOJIOB U €IIé OJHOTO 3HakKa [AoJjijlapa, 3aTeéM COOEPIKUT
OOBIYHYIO ITOCJIEIOBATEIbHOCTh CUMBOJIOB, COCTABIISIOIIYIO CTPOKY, ¥ OKaQHYMBAETCS 3HAKOM [IOJjIapa,
TEM XK€ TerOM M 3aMHBIKAKIVM 3HaKOM poinapa. Hanpumep, cTpoky «2KanHa O'ApK» MOXKHO 3alHUCaTh
B moJIapax OAByMs ciocoOaMm:

S$S$Xauua n0'ApkS$S
SSomeTag$Xauua n'Apx$SomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amocTPodBl HEe HYXKHO 3alHUCHBaTh 0co0OBIM oOpa3zom. Ha camom
mejie, B CTPOKE, 3aKTI0YEHHOH B OJIJIaPhI, BCE CUMBOJIBI MOXKHO 3aIIUCHBATD B YMCTOM BUAE: COOEPIKUMOE
CTPOKM BCerfda 3amuchiBaeTrcss OykBajbHO. Hu obpaTHasi Kocasi 4yepTa, HM Qaxke 3HAK Aojjlapa He
SIBJISIFOTCSI CIIEIICMMBOJIaMM, €CJIM TOJIBKO OHU He 00pa3yloT HOCJIENOBATEIbHOCTH, COOTBETCTBYIOUIVIO
OTKPHIBAIOLIEMY TETY.

CTpoKOBEIE KOHCTAHTHl B AOJIlapaXx MOXHO BKJIakIBaTh OPYT B IOpPyTra, BeIOMpas Ha pa3HBIX YPOBHAX
BJIOKEHHOCTHU pa3Hble Teru. Hallle BCEro 3TO HCIIONb3yeTCs NMPU HaNMCAHUU OIpeneneHud (QyHKIMM.
Hanpuwmep:

$function$
BEGIN
RETURN ($1 ~ $gS[\t\r\n\v\\]1$qg$);
END;
$function$

3mech IOCIemoBaTeNbHOCTE $g$[\t\r\n\v\\]$g$ IpencTaBisieT B AojUlapaxX TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas 6yneTt obpabotana, koraga Postgres Pro 6yneT BHIIONHATE 3Ty GyHKIMIO. HO Tak Kak
9Ta IIOC/IeN0BaTEeJIbHOCTh HE COOTBETCTBYET BHEIIHEMY TEr'y B AoJiapax (Sfunction$), C TOUKU 3peHUS
BHEIITHEH CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJIBI BHYTPHM KOHCTAHTHI.

Ter cTpokM B HoJjjiapax, €ClIU OH MPUCYTCTBYET, HOJKEH COOTBETCTBOBAThH ITpaBUJjIaM, ONpeneTEHHBIM
o7 UOeHTUGUKATOPOB 0e3 KaBBIUEeK, M K TOMYy K€ He OONIKeH codepzkKaTb 3HaK [mojapa. Teru
PerucTpo3aBUCUMEI, TaK 4YTO S$tag$String content$tag$ — IMIpPaBUIBHASA CTPOKA, a $TAGSString
contentS$tag$ — HeT.

CTpoka B pmoJjiapax, CIeOyioInasi 3a KITIOYEeBBIM CJIIOBOM UM UOEHTU(GUKATOPOM, HOJIZKHA OTHENISITHCS
OT Hero mpoOeNbHBIMM CHMBOJIAMH, MHa4de OOojjiap OymeT CYMTAThCS ITPOHNOJIZKEHWEM MHPEemBIOyIIero
uneHtTuduUKaTopa.
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3akIo4YeHne CTPOK B JOJIJIAPH He SIBJISIETCS YacThio cTaHgapra SQL, Ho wacTo 910 601ee ymoOHEIHN c10Cco0
3aMMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHOAPTHBIM BapuaHT ¢ anmoctpodamu. OH 0COGEHHO IIOJIEe3€H,
KOTZla HYXKHO TIIPENCTABUTh CTPOKOBYI0 KOHCTAHTY BHYTPHW OPYTrOM CTPOKM, YTO HACTO TpebyeTcs B
OIIpeNesIeHUsIX MPOLenypPHBX GYHKIWH. OrpaHUYUBIINCH TOJBKO amocTpodaMu, KaXKOylo 00paTHYIO
KOCYI0 4YepTy B IPUBEOEHHOM IIpUMEPE MHPUIIIOCH OBl 3alMCHIBATH YETHIPHMS TAKUMU CHMBOJIAMU,
KOTOpBIEe OBl 3aTEM YMEHBIIWINUCEH [0 OBYX IPU pa3bope BHEIIHEH CTPOKH, U HAKOHEIl 10 OOHOI'O IIpHU
00paboTKe BHYTPEHHEN CTPOKU BO BPEMS BHITIOTHEHUS (QYHKIHH.

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

BuToBble CTPOKOBBEIE KOHCTAHTHI IIOXO0XKU Ha OOBIYHBEIE C OOIIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOU), 00aBIeHHON HETIOCPENCTBEHHO Iepel OTKPHLIBAIOIINM anocTpodoM (6e3 IpoMeKyTOUHBIX
rpo6eioB), HaIpuMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOITYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BuToBBIE KOHCTAHTH MOTYT OBITH 3allMCaHBl U IIO-OPYTOMY, B IIEeCTHAAIIATEPUYHOM BHUAE, C Ha4YaIbHOMU
OyKBOM X (3ariaBHOM UIX CTPOYHOIM), HAITpuMep: X ' 1FF '. Takas 3amnuch 9KBUBaJIeHTHA TBOMYHOM, TOJILKO
YeThIpe OBOUYHHIX MUMPH 3aMEHSIIOTCS OJHOM IIeCTHAAIIaTePUYHOH.

O6e (1)0pr1 3all¥MCH OOIIYCKaAIOT IIEPEHOC CTPOK TakK 2Ke, KaK U OOBIYHEIE CTPOKOBEIE KOHCTAHTHI. OpHako
3aKJII049aTh B JOJINIAPEI OHTOBLIE CTPOKHU HEJIb34.

4.1.2.6. YUncnoBble KOHCTAHThbI

YucnoBele KOHCTAHTHI MOTYT OBITh 3ajaHbl B CJIEYIOLIEM OOIIIEM BUAE:

LHQPBI

qupprl. [ Ju@pe!] [e [+—] guppE!]
[gu@psl] . quppri[e [+—]1 yHPPEI]
quepsrle [ +—] guPpE!

TOoe gugpsr — 3TO OOHA MM HECKONbKO mecaTHUHbIX 1udp (0..9). [Jo unu mocie OeCATUYHOM TOUKU
(Tpu €€ HamUYMM) OOJIKHA OBITh MUHUMYM ofHa nudpa. Kak MuHUMyM onHa 1udpa monKHa ClegoBaTh
3a 0o003HaUYeHHEeM 3KCIIOHEHTHI (e), €CIIH OHO IPHUCYTCTBYeT. B 4YMCIIOBOM KOHCTaHTe He MOXKET OBITh
mpo6esioB UM OAPYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAaK MHHYC WX IJIFOC B Hadajie CTPOKU He
CYHTAETCS 4aCThIO YMCJIa; 3TO OIlepaTop, MPUMEeHEHHEIM K KOHCTAHTe.

Heckomnbpko IIPEMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAHT:

42

3.5

4.

.001

5e2
1.925e-3

YucnoBasa KOHCTaHTa, He coJepzXKalllasd TOYKKM M OJKCIIOHEHTHI, M3Ha4YaJIkHO pPaCCMaTPHUBAETCsA KakK
KOHCTaAHTa THUIIA integer, €CIM €€ 3HAYeHHe yMellaeTcs B 32-OMTHBIM TUIl integer; 3aTeM KakK
KOHCTaHTa THUIIa bigint, ecliu e€ 3Ha4YeHue yMeIaeTcs B 64-OMTHHIM bigint; B MPOTUBHOM CIIy4yae
OHa IMMPUHHUMaET THUII numeric. KOHCT&HT]:I, cogepzxallye neCATUYHbIe TOYKKU I/I/I/IJ'II/I J9KCIIOHEHTEHEI, BCerga
CUYUTAIOTCS KOHCTAaHTaMM THUIIA numeric.

HM3HavanmbHO Ha3HAYEHHBIM THUII JAaHHBIX YHCJIOBOM KOHCTAHTHI 3TO TOJIPKO OTIpPaBHAs TOYKa IS
aJITOPHUTMOB OIIPEeeNeHus TUIla. B OONBIIMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYeCKU IIpHUBedeHa
K Haubojlee MNOOXOOsIIEeMy THIIy MOJig HAHHOTO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BH MOXKETe
MIPUHYOUTEIbHO HHTEPIPEeTUPOBATh YHCJIOBOEe 3HAYeHHE KaK 3HaYeHHe OIpeneléHHOro THIla, IPUBEIs
ero THUIl K Hy2KHoMY. Hampumep, BEI MOXKeTe caejaTh, YTOOB YHCJIOBOE 3HAYeHWe PacCMaTPHUBAJIOCh KakK
uMeroInee TUII real (float4), HaIuCcaB:

REAL '1.23' —— CTPOKOBHEH CTHIb
1.23::REAL —— ctunbp Postgres Pro (MCTOPHYECKHH)

Ha camoM pene 3TO TONMBKO YacCTHBIE CJIyYad CHHTAKCHCA MIPUBENEHHUs THUIIOB, KOTOPBIA Oymer
paccMaTpuBaThCS Hasee.
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4.1.2.7. KOHCTaHTbl ApYyrux TUNOB
KonCcTauTy 06b14HO20 THITa MOKHO BBECTH OJHUM M3 CIIEAYIOLINX CITIOCOOO0B:
type 'string'
'string'::type
CAST ( 'string' AS type )
TeKCT CTPOKOBOM KOHCTAHTHI IepefaeTcs Ipolleqype npeoOpa3oBaHusa BBOJA [OJId TUNA, 0003HaUEeHHOT' 0
30eCh type. Pe3ynbTaToOM CTAHOBUTCSA KOHCTAHTaA YKA3aHHOIO THIIA. fBHOE INpUBEOEHHE THUIIa
MOXKHO OITyCTUTh, €CIU HYXKHBIM THUII KOHCTAHTHI OIIpPeNeiaeTcs OONHO3HAYHO (HallpuMep, Korma OHa

IIpHUCBaMBaeTCAa HEIIOCPEegCTBEHHO CTOJ'I6I_Iy Ta6J'II/II_IbI), TaK KaK B 3TOM CJIy4dae IIpuBeJeHne IMMPOUCXOOUT
aBTOMaATHU4YECKH.

CTpPOKOBYIO KOHCTAQHTY MOIKHO 3aIlMCaTh, MCIOJB3ysd KakK OObIYHBIN cuHTakcuc SQL, Tak m dopmar c
OoJIapaMu.

TakzKe MOXKHO 3aIIucaTh IIpuBeOgeHue TUIIOB, UCIIOJIb3YsA CUHTAKCHC (I)YHK].II/II;I:
typename ( 'string' )

HO 9TO paboTaeT He [JIs BCeX UMEH TUIIOB; MoApoOHee 06 3ToM HanucaHo B [logpasnene 4.2.9.

KOHCTPYKLII/IIO ::, CAST() HW CHHTAKCHC BHI30Ba (I)YHKLII/II/I MOZKHO TaKXe€ HCIIOJIb30BATh [OJIA
Hp806paBOBaHI/IH THUIIOB OOBIYHBIX BBIpa}KeHI/IfI BO BpeMs BBIIIOTHEHU A, KaK OITMCAaHO B Honpa3nene 4.2.9.
Bo m30exkaH1e CHHTAKCHUYECKOMH HeOHpeHeHéHHOCTI/I, 3anuCh tun 'cTpokxa' MOXKHO HKCIIOJIB30BATh
TOJIBKO MOJId YKa3aHHsA THIIA HpOCTOfI TEKCTOBOM KOHCTAHTHIL. E]J_[e OOHO OrpaHHW4YeHHe 3alluCHU THII
'crpokxa': OHa He pa60TaeT OJIsI MAaCCHBOB; OJId TaKUX KOHCTAHT CJIefyeT UCIIOJIb30BaTh : : UJIKU CAST ().

CuHTaAKCHUC CAST () cooTBeTCTByeT SQL, a 3amuch type 'string' aBasgeTcs 0000lIeHHEM CTaHOapTa:
B SQL Tako#l CMHTAKCHUC HOAfep2KHUBaeT TOIbKO HEKOTOPEIE TUIIBI JaHHBIX, HO Postgres Pro mosBomnsiet
HCIOJIb30BaTh €ro Ojisd Bcex. CHHTaKCHUC C : : UMeeT uctopudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€e BbI30Ba QYyHKILIMH.

4.1.3. OnepaTtopbl

HNmsi omepaTopa ob6pal3yeT IOCJIEeOBaATENLHOCTh He 0o0jiee ueM NAMEDATALEN-1 (mo ymonyanuio 63)
CHMBOJIOB U3 CIIeAYyIOIIero CIucKa:

+-*¥/<>=~1@#% "~ &| ?
OpnHaKo [/1g UMEH OTIePaTOPOB €CTh eIlé HECKOJILKO OTPaHUYEHUM:

* CoueTaHUs CUMBOJIOB —— U /* He MOT'YT IIPUCYTCTBOBAaTh B UMEHU OIlepaTopa, TakK KakK OHU OyOyT
o003HaYaTh Ha4yajg0 KOMMEHTapHs.

* MHOTrOCHUMBOJIbHOE UMSI oIlepaTopa He MO2KeT 3aKaH4YHUBaTbCAa 3HAKOM + MJIK —, €CJIM TOJIBKO OHO He
COOEeP2KUT TaKzKe OOJHUH U3 3TUX CUMBOJIOB:

~T@#% "~ &

Hampumep, @- — OOIIyCTHMOE MMS OIlepaTopa, a *— — HeT. brnarogaps 3TOMy OrpaHHUYeHHUIo,
Postgres Pro moxkeTt pa3bupaThk KoppeKTHbEle SQL-3ampockl 63 Tpo6esioB MeXKay KOMIOHEHTaMH.

"2

3amuchiBass HecTaHOapTHEIE SQL-omepaTopsl, OOBIYHO HYXKHO OTHOEJSATh MMEHA COCEIHHX OIepaTOpPOB
npobeiaMu OJis OOHO3HAYHOCTHU. HanmpuMep, ecnu BB onpenenuiay IpeduKCHBIN OlepaTop C UMEHEM G,
BBl He MOXKeTe HamlucaTh X*QY, a JOJI?KHBI HanmucaTh x* @Y, 4uToOwl Postgres Pro omHO3HaUHO IIpoYuTan
9TO KakK [Ba 0olepaTropa, a He OOUH.

4.1.4. CneuMasibHblie 3HAKU

HeKOTOpI:Ie HE aJ'I(I)aBI/ITHO-LII/I(prBbIe CHMBOJIBI HMEIOT CIIellhaJIbHO€ 3Ha4YeHue, HO IIpU 3TOM
He HABJIAIOTCA OIlepaTOopaMu. l'Io;:[po6Hee WX MHCIIOJIB30BaHHUE 6YJIGT PaCCMOTPEHO IIPpK OIIMCaHHuUu
COOTBETCTBYIOIIIEI'O 3JIEMEeHTa CUHTAKCHCaA. 30eck OHU YIIOMHUHAQIOTCA TOJIBKO OJIs1 CBEOEHUA U 0606H.IGHI/IH
HUX IIpeJHAa3Ha4YEeHUd.
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* 3Hax goiutapa ($), IpeaBapsOIIUN YUCII0, UCIIOJIB3YETCS OIS IPeACTaBIeHUs ITO3UIIMOHHOT 0
ImapaMeTpa B Tejie oupefeneHus: GYHKIINYA UKW IIOATOTOBJIEHHOTO OllepaTopa. B Apyrux KoOHTeKCTax
3HaK JoJiylapa MOXKeT OLITh YaCThI0 MOSHTH(GHUKATOPA UJINM CTPOKOBOM KOHCTAHTHI, 3aK/ITI0UEHHOHN B
OOJIIapHL.

* Kpyribie cCkoOKH ( () ) UMEIOT OOBIYHOE 3HAYEeHNEe U MPUMEHSIIOTCS [JIsi TPYIIUPOBKY BhIPAXKEHUHN
Y TIOBBIIIIEHUS IIPUOPUTETA Ollepaliuii. B HEKOTOPHIX CIydasax CKOOKM — 3TO HeoOXxomumMasi 4acThb
CUHTAKCHCa onpeaenéHHbXx SQL-KkoMaH.

* KeappaTHbie CKOOKY ([]) MPUMEHSIOTCS [OJIS BEIOEJIEHUS 9JIEMEHTOB MaccuBa. [logpo6Hee MacCUBEI
paccMaTpuBaroTca B Pa3zmene 8.15.

e 3amnsTnie (, ) HCIIOJIB3YIOTCSA B HEKOTOPEIX CHHTAKCUYECKHUX KOHCTPYKIUAX OJIAd Pa3OeJIEHnu A
3JIEMEHTOB CIIHNCKaA.

* Touxka c 3amsaToi (; ) 3aBepinaeT KoMaHOy SQL. OHa He MOXKeT HaXOOUTHCSA HUTHE BHYTPHU KOMaHIHI,
3a UCK/IIOYEeHNEM CTPOKOBBEIX KOHCTAHT MU UIeHTU(PUKATOPOB B KaBLIUYKAX.

e [BoeTouue (:) IPUMEHSETCS OJI BEIOOPKH «CPe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPEHIX
ouanektax SQL (Hampumep, B Embedded SQL) mBoeToure MoKeT OBITE TPe¢GUKCOM B UMEHHU
IepeMeHHOMH.

* 3BEé3mo4Ka (*) UCIIOJIb3YEeTCS B HEKOTOPHIX KOHTEKCTaX KakK 0003HaYeHUE BCEX MOJIEN CTPOKU
WUJIM COCTaBHOTO 3Ha4YeHUs. OHa TaKXkKe UMeeT CIelralbHOe 3HaYeHNe, KOTa UCIOJIb3yeTCsa Kak
apTryMeHT HEKOTOPHIX arperaTHHIX (PYHKIHM, a UMEHHO (PyHKINI, KOTOPHIM He HYKHEI SIBHBIE
mapaMeTphl.

* Touka (.) HCIIONb3yeTCs B YMCJIOBBIX KOHCTAHTAX, a TaK¥Ke OJIA OTOEeIeHUsT UMEH CXeMbI, TaOIUIThl U
cTonoIa.

4.1.5. KomMmeHTapum

4

KoMMeHTapuii — 9TO MOC/IeHOBaTEeIbHOCThE CHMBOJIOB, KOTOpas HAYWMHAETCSd C OBYX MHUHYCOB H
MIPOIOJIKAETCS M0 KOHIIa CTPOKY, HAIlPUMeEDp:

—— DTO CTaHIAPTHHH KOMMEHTapu# SQL

KpOMe 3TOro, OJIOUHEIE KOMMEHTAapHX MO2KHO 3allMCHIBATh B CTUJIE C:

/* MHOTOCTPOUHBIA KOMMEHTAapUH
* C BIOXEHHOCTbLIO: /* BIOXEHHBIH OGIOK KOMMeHTapud */

*/

rIe KOMMEeHTapui Ha4MHAETCS C /* U HMPOMOIXKAeTCs 0 COOTBETCTBYIOIIEr0 BXOXKIEHUs */. BIodYHbIE
KOMMEHTapHH MOXKHO BKJIaQbIBAThL APYT B IPyTra, KaK paspelieHo 1o ctaumapTy SQL (Ho He pa3pelieHo B
C), Tak 4TO BBl MOJKETE€ KOMMEHTHPOBATE O0JIbIIHE GJIOKH KOla, KOTOPEIE IIPU 3TOM y2Ke MOT'YT COOepKaTh
OJIOKM KOMMEHTapPHEB.

KOMMeHTapI/Iﬂ yoandeTCcda M3 BXOOHOIO IIOTOKA B Ha4dajle CMHTAKCHU4YEeCKOI'O aHaJlu3a " (I)aKTI/I‘-IeCKI/I
3aMeHseTCs TpobeIoM.

1.6. MNpuoputeTsl ONnepaTopos

B TaGnuie 4.2 mokal3aHHl IIPUOPUTETH U OYEPEIHOCTL OMEPaTOPOB, HmelcTBywinue B Postgres Pro.
BonpImIMHCTBO OIlepaTOPOB UMEIOT OOMHAKOBEIM IIPUOPUTET U BRIUHUCISAIOTCS CJieBa HalpaBo. [Ipuopurer
U OYEepPEOHOCTH OIIEPATOPOB KECTKO (PUKCUPOBAHLI B CMHTAKCUYECKOM aHamu3aTope. Eciu BBl XOTUTE,
4yTOOBI BHIpaXkK€HMUE C HECKOJIBKMMM OIlepaTopaMMu pa30upaioch He B TOM IOPSOKE, KOTOPHIM AUKTYIOT
9TH IPUOPUTETH], HOOABbTE CKOOKH.

Ta6auna 4.2. [IpuopuTeT onepaTopoB (OT 0OIBIIEro K MEHbIIIEMY)

Oneparop/31eMeHT O4yepeaHoOCTh OnucaHue

CIIeBa-HaMIpaBo pa3menuTent UMEH TaOIUIIEI U CTOJIOIIa
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Oneparop/371€eMeHT O4yepeéaHoCTh OnucaHue
clieBa-HaIlpaBo IpuBemeHUe TUIIOB B cTuie Postgres

Pro

[] ClIeBa-HaINpaBo BBIOOD 3JIEMEHTa MacCCHUBa

+ - CclIpaBa-HaJIEBO YHapPHBIN IIJTIOC, YHAPHBIM MUHYC

A cleBa-HaINpaBo BO3BeJIeHME B CTEIEHb

* /% clieBa-HaIlpaBo YMHOIXXEHUe, [leJIeHNe, OCTaTOK OT
oeJyieHus

+ - CcleBa-HaINpaBo CII0KEeHUe, BLIYUTaHUe

(;mro6oi mpyrol orepaTop) clIeBa-HalIpaBo BCe OpyTue BCTPOEHHBIE U
TI0JTb30BaTEJILCKUE OTIePaTOPH

BETWEEN IN LIKE ILIKE SIMILAR TpoBepKa Auana3oHa, IpoBepKa
YJIeHCTBA, CpPaBHEHUE CTPOK

<> =<=>=<> oIlepaTophl CPaBHEHUS

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

NOT cIpaBa-HaJIEBO JIOTUYEeCKOe OTPHUIlaHUE

AND clieBa-HaIIpaBo JIoTHYeCcKasi KOHBIOHKITUS

OR CJieBa-HaIllpaBO JIOTU4YeCKasad OU3BIOHKIINA

3aMeThTe, UTO IIpaBuUJjia IPUOPUTETA OIIEPATOPOB TaKXkKe IMPUMEHSIOTCS K OllepaTopaM, olpenenéHHbBIM
TIOJI30BATEJIEM C TEMHU K€ UMEHaMH, UTO U BHIINIEIIepeYUuCIeHHbIe BCTPOEHHEBIE onlepaTopksl. Hampumep,
€CJIY BHI OTIPEJIENIUTE OTIePaTOp «+» IJIg HEKOTOPOTO HECTAaHAAPTHOTO THUTIA JAaHHKLIX, OH OyIeT UMEeThb TOT
e TIPUOPHUTET, YTO U BCTPOEHHEIN OmlepaTop «+», He3aBUCUMO OT TOT'0, YTO OH Yy BacC JejiaeT.

Korpma B KOHCTPYKIIMM OPERATOR MCIOJIb3yETCST MMS OIlepaTopa CO CXeMOoi, HallpuMep Tak:

SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTHa OPERATOR MMeEET IIPUOPHUTET II0 YMOIYAaHUIO, COOTBETCTBYIOMIUM B Tabiuie 4.2 CTpoKe «Job0i
Ipyro# omepaTtop». ITO He 3aBHCUT OT TOTO, KaKhe MMEHHO OIepaTOphl HaXOHOSATCHA B KOHCTPYKIIMU

OPERATOR () .

IIpumMeuyanue

B PostgreSQL go Bepcuu 9.5 mericTBoBa/id HEMHOTO OPYyTrUe IIpaBuia IPHUOPUTETA OllepaTopoB. B
YaCTHOCTH, OIIEPaToOpHl <=, >= U <> 0O0pabaThIBaJuCh 10 00IIeMy IIPaBUJy; IIPOBEPKU IS MMEJU
6oJiee BEICOKHI IPUOPUTET; a NOT BETWEEN ¥ CBSI3aHHBIE KOHCTPYKIIMK paboTasiu HeCOTrIaCOBaHHO
— B HEKOTOPHIX CIyYasX IPUOPUTETHEE OKa3bIBaJICSAd OIepaTop NOT, a He BETWEEN. OTH IIpaBuia
ObLTM U3MEHEHHI OJIS JTyYIIero COOTBeTCTBUSA cTaHAapTy SQL u AJist yMeHbIIEHUS [Ty TaHUIIHI U3-3a
HECOTJIaCOBAaHHOM 00PaboTKU JIOTMYECKHW PABHO3HAYHBIX KOHCTPYKIHHM. B GOJIBIIMHCTBE CIydYaeB
9TU WU3MEHEHUSI HUKAK He IIPOSBIATCS, JIMOO MOTYT IIPUBECTH K OINMOKaM THIIA «HET TaKoTo
oreparopa», KOTOPEE MOXXHO pa3pemnuTh, fo0aBuB cKOOKH. OOHAKO BO3MOXKHEI 0COOBIE CIIydawu,
Korfa 3amnpoc OymeT pa3sobpaH 6e3 omubKu, HO eTro ITOBeJeHNEe MOXKET U3MEHUTHCSH.

4.2. Bbipa>keHus 3Ha4YeHuA

BrIpaxkeHusi 3HaUeHHUS IIPUMEHSIOTCS B CaMBIX Pa3HBIX KOHTEKCTaX, HallpuUMep B CIHCKEe Pe3yIbTaTOB
KOMaHOH SELECT, B 3HAQUEHMSIX CTOJIOIIOB B INSERT WM UPDATE HJIM B yCJIOBHSX IIOMCKa BO MHOTHX
KOMaHOaX. Pe3ymbTaT TaAKOro BHIPAXKEHWS HHOT{A HA3BIBAIOT CKAASPOM, YTOOBI OTJIMYUTHL €T0 OT
pe3ynbTaTa TAOIMYHOTO BHIpAXKEHUs (KOTOPBIM IIpeacTaBiseT coboi Tabimuily). A caMu BHIPAXKEHUS
3HAYEHMs YaCTO HA3BIBAIOT CKA/ASAPHbIMU (UIH IPOCTO 8bipaxceHusimu). CHHTAKCUC TaKUX BRIPAXKEHUH
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TIO3BOJISIET BEIUMCHATH 3HAYEHUS U3 HIPUMHUTHUBHBLIX YaCTEU, UCIOJIb3ysd apupMeTUIEeCKHUe, JTOTUIECKHUE
¥ OpyTrUe omeparuu.

BrIpakKeHUSIMU 3HAUEHUS ABIISIOTCS:
e KoHcTaHTa U1 HEIOCPEeOCTBeHHOe 3HaUeHHe
* CchUIKa Ha cTosber]

* CchUIKa Ha MO3UI[HOHHEIN ITapaMeTp B Tejie onpeneneHust GyHKIIUKU UK ITOATOTOBIIEHHOTO
omepaTopa

* BrIpaxeHue C UHOEKCOM

* BripaxkeHue BriOOpa N0

* TlpuMeHeHMe omepaTopa

* BrizoB pyHKINU

e ArperaTHOe€ BhIpaXKeHUe

* BrI30B OKOHHOU (PyHKIIUU

* TlpuBepdeHHe TUIIOB

e TIpuMeHeHUe MPABUII COPTUPOBKU
e CKansapHBIM DOA3aIpPocC

* KOHCTPYKTOp MaccuBa

e KoHcTpyKTOp TabIUYHON CTPOKU

* KpOMe TOI'O, BEIPAa2K€HHNEM 3HAYEeHUA ABJIIAI0TCSA CKOOKM (HpeJIHaBHa‘{eHHBIe OJIsA TPYIIIINPDOBKHU
HOJIBBIpa}KeHI/II;I U I1iepeoIripenesieHusd IIPUOPUTETA )

B momosiHeHME K 9TOMY CIUCKY €CTh eIllé HECKOJIbKO KOHCTPYKIIUM, KOTOPhIE MOXKHO KJIaCCUGUIIMPOBATH
KaK BBIPAXKEHMS, XOTSI OHU HE COOTBETCTBYIOT OOIIUM CHUHTAKCHUYEeCKUM npaBunaM. OHU OOBIYHO UMEIOT
BUN (QyHKIIMM WU ollepaTopa M OyAyT PacCMOTPEHBI B COOTBETCTBYIOIIEeM pas3pene ['maBwr 9. [Tpumep
TaKOU KOHCTPYKLMNU — IIPEenoXkeHue IS NULL.

Mbl yxke oOcymuinum KOHCTaHTHI B [lompasmene 4.1.2. B cnepyiomumx pa3smesiax pacCMaTpPUBAIOTCS
OCTa/JIbHBIE BAPUAHTHI.

4.2.1. CcbiIKM Ha cTONOLbI

Ccrinky Ha cToJ6el MOXKHO 3alKucaTh B Gopme:

OTHOIIEHHE . HMI_CTOonbI[a

3mech ormomenme — UMS TaOMUIBL (BO3MOXKHO, IOJIHOE, C MMEHEM CXeMBI) UM €€ IICeBOOHUM,
OITpefesIEHHBIN B MPEMIOXKEHUN FROM. DTO MUMS M PA3[EISIONIyI0 TOYKY MOXKHO OIYCTHUTH, €CITH UMS
cTosbIla YHUKAILHO Cpenu Bcex TabIull, 3afeliCTBOBAHHKEIX B TeKyIeM 3amnpoce. (CMm. Takxke ['maBy 7.)

4.2.2. NMNo3MuMOHHbIE NapaMeTpbl

CchiKka Ha TO3ULMOHHBIM TapaMeTp OPUMEHSeTCSA Ajisi oOpalleHus K 3HAYEeHWI0, MepefaHHOMY B
SQL-onepaTop u3BHe. [TapaMeTpHl UCHONL3YIOTCSA B onpeneneHuAxX SQL-QyHKIUN U TOATOTOBIEHHBIX
omepaTtopoB. HeKoToprie KIIMEHTCKUE OUOIUOTEKM TaKXKe MOANEPKUBAIOT Iepefavy 3HaYeHUN JaHHbBIX
oTOesibHO OT caMou SQL-koMaHO®, U B 9TOM Ciiy4yae IIapaMeTpHl [O3BOJISIOT CChUIATBCS Ha TakKue
3"HaueHud. CchlIKa Ha MapaMeTp 3aluChBaeTCsd B clenyloel dbopMme:

Suyrcio

Hampumep, paccMoTpum cienyolee onpeneyienne QyHKIUM dept:

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

3mech $1 Bcerpma OYOET CCHIJIATHCS Ha 3HAYEHME MEPBOTO apryMeHTa QYHKIIUMN.

4.2.3. NHpeKcbl 3J71eMeHTOB

Ecnu B BEIPpAKE€HHWU BBl MMeeTe [OeJI0 C MaCCHBOM, TO MO2KHO H3BJI€Yb OHpeHeHéHHLIﬁ €ro 3JIEMEHT,
HaIlnCaB:

BbIpaXeHHE [ HHIEeKC]

UJIN HECKOJIBKO COCEOHUX SJIEMEHTOB («Cpe3 MacCuBa»):

BRIPAXEHHE [ HUXHHUH _HHIOEKC:BEPXHHUH HHIEKC]

(3mech kBampaTHHIE CKOOKHM [ ] HOJIZKHBI IIPHCYTCTBOBATh OYKBallbHO.) KaXKOblil mmnexc caM Io cebe
SABJISAETCSA BBIPA2KEHHNEM, PE3YIJIbTAT KOTOPOI'0 OKPYIJIAETCA K 6J'II/I}KaI;II.HeMY oeJjoMy.

B ob6miem citydae sopaxenme MaCCHBA HOJIZKHO 3aK/II0YAThCS B KPYTJIble CKOOKHM, HO UX MOXKHO ONyCTHUTh,
KOT[a BeIpazkKeHHE C MHAEKCOM — 3TO IIPOCTO CCHIJIKA Ha CTOJIOeI] UiIx ITO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTH HECKOJIFKO MHOEKCOB, ECJIM UCXOOHLIM MacCUB MHOTOMEPHLIM. Hanmpumep:

Mod_Tabnuia.cronber_Maccus [4]
Mod_Tabnuina.crtonbern_maccuns_2d[17] [34]
$1[10:42]

(dyuxuma_maccus (a, b)) [42]

B mocmemHe¥ cTpoke Kpyrible CKOOKuM Heobxomumbl. [logpoOHee MacCHUBHEL pacCMaTpPUBAIOTCS B
Paspgerne 8.15.

4.2.4. Bbibop nons

Ecnu Pe3yIbTaT BBIPAXKEHUSA — 3Ha4YeHHe COCTaBHOI'O THIIa (CTpOKa Ta6J'II/II_I]>I), TOoTroa OHpe,'E[eJ'[éHHOG
moJjie 3Tou CTPOKH MO2KHO M3BJI€Yb, HAIIKMCAB:

BEIDAXEHHEe . HM4d__IIOJI 4
B 06Il[eM ClIy4dae€ BripaxeHune TAKOI'O THUIIA OOJIZKHO 3aKJII04YAaTbCsA B KPYTIJIBEIE CKOOKM, HO WX MOIKHO

OIIYCTHUTB, KOTI'Ia 3TO CCEBIJIKA Ha TaGJ’II/IHy WU TTO3UILIMOHHBIN IIapaMeTp. HaanMep:

Mod_Tabnuia.cronbell
$1.cTonben
(dyHKUIMHE_KopTexXx(a,b)) .cTon3

(TakuM 00pa30M, IOJIHASI CCHIIKA Ha CTOJI0EIl — 9TO IIPOCTO YAaCTHBIM CiIy4dad BbeIOOpa 1oiisa.) BazkHEBIH
OCOOLIH ClTy4Yal 37lech — M3BJIeYeHUe II0JIT U3 CTONIOIa COCTAaBHOTO THUIIA:

(cocTaBHOU_cToOnbel]) .none
(Mog_Tabnuia.coCTaBHOU_cTonbel) .mone

3mech CKOOKHM HYXKHEI, YTOOHI II0KA3aTh, YTO cocTaBHON_cTonbel — 9TO UM CTOJIOIA, a He TaOIHIIBI, U
YTO Mos_Tabnuia — UMS TaOGIUIEL, & HE CXEMHI.

Brl MoxkeTe 3aIlIPOCUTH BCE II0JIsI COCTAaBHOI'O 3HAYEHUSI, HAIIKMCaB . *:

(cocTaBHOU_cTonber) . *

OTa 3anuch OEWCTBYET I10-Pa3HOMY B 3aBHUCHMMOCTH OT KOHTEKCTA; ImoapoOHee 00 3TOM TOBOPUTCH B
I[Togpa3zmene 8.16.5.

4.2.5. IpuMmeHeHne onepartopa
CyuiecTBYIOT ABa BO3MOXKHEIX CUHTAKCHCa IPUMEHEHUS OIIepaTOpPOB:

BEIpaxeHue oneparop Beipaxernne (OMHAPHBIN MHGUKCHBIN OIIepaTop)
oneparop sopaxerue (YyHapHBIM MPedUKCHBIN OIepaTop)
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TTe omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONMCAaHHBIM B [lompa3smerne 4.1.3, nubo 31O
OIHO M3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, mu0O0 IMOJTHOe UM oIlepaTopa B ¢popMe:

OPERATOR (cxema . HMd_oneparopa)

CyI1iecTBOBaHME KOHKPETHBIX ONEPaTOPOB M UX TUIM (YHAPHBLIM WM OMHAPHBIN) 3aBUCUT OT TOTO, KaK
M KaKWe OIepaTophl ONpefeeHbl CUCTEMOM ¥ MOIb30BaTejeM. BCTpOeHHBIE OmepaTOpPHl ONUCAHHBI B
I'maBe 9.

4.2.6. Bbi30oBbl hyHKL UK

BrI30B (yHKIIMU 3allMCHIBAETCS IPOCTO KakK UM QYHKIMU (BO3MOXKHO, HOIIOJTHEHHOE UMEHEM CXEMEI) 1
CIIHCOK apTyMeHTOB B CKOOKax:

umMda_@QyHkyuu ([ BblpaxeHHe [, BblpaxeHHe ... 11])

Hampumep, Tak BEIYUCIISIETCS KBAAPATHRINA KOPEHD U3 2:

sgrt (2)

Crnucok BCTPOEHHHBIX PpyHKIMUY npuBenéH B ['maBe 9. ITob30BaTeNb TaKXKe MOXKET ONIPEAesIUTh U Apyrue
dbynkIIINT.

BreimonHsist 3ampockl B 0a3e HaHHBIX, TIIe OOHH II0JIh30BaTEJIM MOTYT HE MOBEPSTh OPYTHUM, B 3alUCH
BBI30BOB (DYHKIITUH COOIIOgaiiTe Mephl IPEeIOCTOPOXKHOCTH, onucaHHbIe B Pasmene 10.3.

AprymeHTaM MOT'yT OBITH IPUCBOEHE HeoOs3aTenbHbEle UMeHa. [TogpobHee 06 aTom cM. Paznen 4.3.

IIpuMmeyanue

OYHKIIUIO, IPUHUMAIONUIYIO0 OOUH apryMeHT COCTaBHOTO THUIIa, MOXKHO TaKKe BBI3bIBATh, UCIIONIb3Y S
CHUHTAKCHC BEIOOpA MOJIsA, ¥ Ha000pOT, BHIOOD MOJIST MOXKHO 3alKucaTh B (PyHKIIMOHAILHOM CTHIIE.
To ecThb 3amucu col (table) U table.col PaBHOCUJIBHBI X B3aMMO3aMeHSeMbl. DTO IIOBEeHdeHUE
He oroBopeHO crtaHpmapToM SQL, HO peammu3oBaHo B Postgres Pro, Tak Kak 3TO IIO3BOJSET
WUCIOJIb30BaTh (YHKIIUHM OJIT 3MYJISIIUN <«BBIYHCISEMBIX moJjied». [logpoOGHee 3TO OIMCAHO B
[Togpa3mene 8.16.5.

4.2.7. ArperaTHble Bbipa>XeHuUA

A2peeamHoe 8bipaliceHue TMpPeNCcTaBiasieT co0OM MpUMeHeHWe arperaTHOM QYHKIUH K CTpPOKaM,
BRIOPAHHBIM 3ampocoM. ArperaTtHasi (YHKIHMS CBOOWUT MHOXKECTBO BXOOHBIX 3HAUYEHHH K OTHOMY
BHIXOOHOMY, KaK HalIpuMep, CyMMa UM cpedHee. ArperaTHoe BbIpaXXeHHe MOIKET 3alUChIBaThCS
CremymonmM o06pa3oMm:

arperarHad_@QyHKyug (BelpaxeHue [ , ... ] | npemnoxenwme_order_by ] ) [ FILTER

( WHERE ycunoBue_¢unbTpa ) |

arperarHad_¢yuakyug (ALL BepaxeHuwe [ , ... | [ #mpennoxenue_order_by ] ) [ FILTER

( WHERE ycunoBue_¢unbTpa ) |

arperarHad_¢yuakgug (DISTINCT Bripaxenue [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbTpa ) |

arperarHad_¢yHxgug ( * ) [ FILTER ( WHERE ycnoBue ¢unbrpa ) |

arperarHad_¢yuakyug ( [ BeppaxeHwme [ , ... ] ] ) WITHIN GROUP ( mnpennoxenHue_order_by )

[ FILTER ( WHERE ycnoBue_¢unbrpa ) |

3mech arperarmasd_¢yuxyus — WMS pPaHee ONpPefesieHHOM arperaTHod QYHKIUM (BO3MOXKHO,
OOIIOJTHEHHOE WMEHEM CXEMEI), Brpaxenwe — JII000€ BBIpAXKEeHWE 3HAYEHUs, He coaepIkallee B
cebe arperaTHOTO BHIPAXKEHWSI WM BHI30Ba OKOHHOM ¢QyHKIMU. Heob6s3aTenbpHBEIE IIPENJIOKEHUS
npennoxeHue_order by WU ycnoBHe_¢uiabTpa OIIUCHIBAIOTCA HUXKE.

B mepBo# ¢opMe arperaTHOTO BHIPAXKEHUS arperaTHass (QYHKIUS BBI3BIBAETCS OJIS KAaXKOOW CTPOKH.
Bropasi ¢opma 3KBMBajJieHTHA II€PBOM, TaK KaK yKalaHue ALL IIOOPa3yMeBaeTCs II0 yMOJIYAHWUIO.
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B Tpetrelt ¢opme arperaTtHas (QYHKUHWS BBI3BIBAETCS OJI BCEX PA3/IMYHBIX 3HAYEHUHN BBIPAXKEHUS
(mnu HabGopa pa3MUYHBEIX 3HAYEHUWU, OJIST HECKOJIPKUX BRIPAXKEHU), BEIIEJIEHHBIX BO BXOOHBIX HAHHBIX.
B uetBépToit opme arperatHass (PyHKIUMS BBIZBIBAETCS MOJIs KaXKOOW CTPOKHM, TaK KaK HUKAKOTO
KOHKPETHOT'0 3HAa4YeHMUs He yKa3aHo (OOBYHO 3TO MMEeeT CMEICH TOJIBKO It QYHKIUU count (*)). B
nociegHed ¢popMe UCIIOIL3YVIOTCSA COpMupylouUue arperaTHble GyHKINY, KOTOPhIe OYIYT OIUCAHBI HUXKE.

BoOnBIIMHCTBO arperaTHLIX (QyHKUUNE WUTHOPHUPYIOT 3HavyeHuss NULL, Tak YTO CTPOKH, OJIST KOTOPHIX
BHIPAKEHUS BBHIOAIOT OJHO MM HeCKombKo 3HaueHui#r NULL, oTOpachiBaiOTCS. ITO MOXKHO CUYUTATh
MCTUHHBIM [IJIs1 BCEX BCTPOEHHKIX OTIEPATOPOB, €CJTU SIBHO HE TOBOPUTCS 00 06paTHOM.

Hampumep, count (*) momcuuTaeT 00Ilee KOJIUYECTBO CTPOK, a count (f1) TOMBKO KOJIMYECTBO CTPOK, B
koTopeix £1 He NULL (tak Kak count urHopupyeT NULL), a count (distinct £f1) HOACUYUTAET UUCIIO
Pa3nuYHBIX ¥ OTIUYHBIX OT NULL 3HayeHwuit cTonbua f1.

OOGBIYHO CTPOKHU AAHHHIX IIePefaloTCs arperaTHOM (QYHKIIMK B HEOIIPEOeIEHHOM ITOPSAKEe M BO MHOTHX
CIIy4asix 9TO He UMeeT 3Ha4YeHUs, HanpuMep QyHKIIMSI min BEIDAET OOUH U TOT XKe Pe3yIbTaT He3aBUCUMO
OT TIOPsSIKa MOCTyIalomuX gaHHbX. OQHAKO HEKOTOPhIEe arperaTHble QYHKIMU (TakKue KakK array_agg U
string_agg) BBIOAIOT pPe3y/IbTaThl, 3aBUCINMNE OT MOPsAOKa HaHHBIX. [IJI1 TaKUX arperaTHBIX QYHKIIMHR
MOXKHO H00aBUTb npenmoxernue_order_by W 3afaTh HYXKHBIM HOPAOOK. DTO npenmoxernue_order_by
UMeeT TOT 2Ke CUHTAKCHC, UTO U IIpeJjioKeHre ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pasnerse 7.5,
3a MCKJ/IIOYEHHEM TOT'0, YTO €ro BHIPAXKEHUS MOONXKHBI OBITh IIPOCTO BBEIPAXKEHHSIMM, a HEe MMeHaMU
pe3yIbTUPYIONIUX CTOJIOLOB UMK yuciaamMu. Hanpumep:

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

3aMeThTe, YTO IIPU MCIIOIb30BAaHUY arperaTHeIX GYHKIINN C HECKOJIBKUMH apTyMEeHTaMHu, ITPEIIOKeHne
ORDER BY MAET IIOCJIe BCeX apryMeHTOB. HampuMep, Hago HKUCATh TaK:

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

IMocnemuui BapraHT CHHTAKCUYECKHU OOIIyCTHUM, HO OH ITPEICTaBJIsIeT COO0M BEI30B arperaTHou GyHKITUHN
OOHOTO apryMeHTa C OByMS KJIlo4aMu ORDER BY (IIpM 3TOM BTOPOM HE MMEET CMEBICJIa, TaK Kak 3TO
KOHCTAHTA).

Ecnu npennoxeHHe_order by OOIOJIHEHO yKa3aHHeM DISTINCT, Torga BCe BBIpaXXeHHsI ORDER BY
OOJIZKHBI COOTBETCTBOBATH OOBIYHEIM ApryMeHTaM al“pel“aTHOfI (I)y'HKI_II/II/I; TO €CTh BBI H€ MOXeTe
COPTHUPOBATh CTPOKHU 110 BEIPaKEHUIO, He BKIIIOUEHHOMY B CIIMCOK DISTINCT.

IIpumMeuyaHnue

B0O3MOXKHOCTBL yKa3blBaTb U DISTINCT, ¥ ORDER BY B arperaTHoi (GyHKIUH — 3TO paclIupeHue
Postgres Pro.

ITpu mobGaBnmeHWM ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QyHKIIUM, OIMHMCAHHOM OO
9TOr'0, BBEIIIOJIHSIETCS COPTHUPOBKA BXOOHBIX CTPOK MJIS YHUBEPCATBbHBIX U CTAaTUCTUYECKUX arperaTHHIX
byHKIMH, OIS KOTOPBIX COPTHUPOBKA Heobsi3aTenbHa. Ho eCcTh MOOMHOXKECTBO arperaTHBIX (GYHKIIUH,
copmupywujue azpeeamuuie (yHKUUU, OJIST KOTOPHIX npenmoxenue_order SIBIIIETCS 0053amesbHbIM,
OOBIYHO IOTOMY, YTO BEIUUCIIEHUE 3TOM QYHKIIUKY UMEET CMBICJI TOIIBKO IIPHU OIIPEeNeTEHHON COPTUPOBKE
BXOOHBIX CTPOK. TUIIMYHLIMU IIPUMEPAMU COPTUPYIOIINX arperaTHBIX QYHKIINY SBIISIOTCS BHIYMCIIEHUST
paHra u npoieHTuns. [ copTupyollel arperaTHol GYHKIIUN npennoxerue_order by 3allUCHIBAETCS
BHYTPH WITHIN  GROUP (...), YTO HJIOCTPUPYET IOCIEOHUU NIPHUMep, IIPUBEOEHHLIN BHIIIE.
BripaxeHusi B npenmoxemnn _order by BBIYUCISIOTCS OOHOKPATHO [MOJI KaXXMOOW BXOOHOM CTPOKHU
KaK apryMeHTH OOBIYHOM arperaTHod GYHKIUU, COPTUPYIOTCSA B COOTBETCTBUM C TpeboBaHMEM
npennoxenud_order by ¥ IOCTYHalOT B arperaTtHyio (QyHKIUM KakK BxomsiIue apryMeHTH. (Ecnm
XKe npennoxernue_order_by HAXOOUTCSI He B WITHIN GROUP, OHO He IlepefaéTcs KaK apryMeHT(bI)
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arperaTHor (yHKIMH.) BeIpakKeHUS-apTyMEHTHI, IpeAlIiecTBYyIOIMe WITHIN GROUP, (ecjim OHM €CTh),
Ha3bIBAIOTCSA HENOCPeOCMBEeHHbIMU dpP2yMeHmMamu, a BEIpaXkKeHus, YyKa3aHHbIE B npennoxenunu_order_by
— daepez2upyemMblMU dapaymeHmamu. B oTiuume OT apryMeHTOB OOBIYHOM arperaTtHol QyHKIINH,
HelmoCpenCTBeHHbIe aPI'YMEHTHI BEIYUCIIAIOTCA OOHOKPATHO MOJIsA KAaXKIOOI'0 BBI3OBaA (bYHKL[I/II/I, a He OJid
Ka}KHOﬂ CTPOKH. 10 3HAQYUT, 4YTO OHU MOTYT COOEep2KaTh IIepEeMEHHBIE€, TOJIbKO €CJIU 3TU II€epEeMEeHHEbIe
CTPYIIIMPOBaHLI B GROUP BY; 3TO CYyTh TO K€ OrpaHUUYeHUe, UYTO HeulcTBoBaso Owl, Oymb 3THU
HeIIOCPeCTBEHHEIE apI'yMeHTHl BHE arperaTHOTo BhIpaXeHus. HemmocpencTBeHHBIE apTyMEHTHL 0OBIYHO
HUCIIOJIB3YIOTCSI, HANpUMep, OJI yKa3aHus 3HadyeHUs POLEHTUIsA, KOTOPOe UMeeT CMEICJ, TOJIBKO
€CJI¥ 3TO KOHKpPETHOe YHUCJIO AJI BCero pacué€ra arperaTHo¥ QyHKIUHN. COHCOK HENOCPEeOCTBEHHBIX
apryMeHTOB MOXKEeT OBITh ITYCT; B 9TOM C/Iy4ae 3allHIInuTe IPoCTo (), Ho He (*).(Ha camom mene Postgres
Pro mpumert 06e 3amucu, HO TOIBKO IIepPBasi COOTBETCTByeT cTaHmapTy SQL.)

ITpumep BEI30Ba COPTUPYIOIIEH arperaTHON QyHKITUHU:

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

oHa moiy4yaeT 50-bIii TPOIEHTUIb, UJIM MeOUaHy, 3HaYeHUsT CTOI0IAa income M3 TabGMMIEI households.
B mamHOM ciy4yae 0.5 — 9TO HEMOCPEACTBEHHBIM apryMeHT; eClIu Obl Ip0o0h IIPOIEHTUIISI MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJI0 OB CMEBIC]IA.

Ecnu mo6GaBiieHO IpeaioXeHue FILTER, arperaTHOM (pyHKIIMY ITOai0TCS TONBKO T€ BXOOHBIE CTPOKH, IJIS
KOTOPHIX ycrosHe_duns Tpa BHIYUCISIETCS KaK HCTUHHOE; OPYyTrue CTPOKH oTOpackiBaioTcsa. Hampumenp:

SELECT

count (*) AS unfiltered,

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

(1 row)

IlpemomnpemenénHble arperaTHble QyHKIuUM omnmmcaHbl B Pasmene 9.21. Ilonb3oBaTenb TakKXkKe MOIXKET
OIIpeneuTh OPYyTHe arperaTHble QyHKITUN.

ArperaTHoe BHIpaXeHUE MOXKET (PUTYpPUPOBAThH TOJIBKO B CIIMCKE PE3yJIbTAaTOB WM B IIpenloXeHUU
HAVING KOMaHZIH SELECT. Bo Bcex ocTanbHBIX IIPedIoKeHUAX, HallpuMep WHERE, OHHM 3allpeIeHH], Tak
KaK 9TH IIPefjIoKeHUs JIOTUYEeCKU BEUUCISIOTCS IO TOr0, KaK (popMUPYIOTCS pe3ynabTaThl arperaTHBIX
byHK1LIMH.

Korpa arperatHoe BeIpaXkeHUe UCIIONIb3yeTCA B moa3amnpoce (cM. [Togpasmen 4.2.11 u Pazgen 9.23), oHO
OOBIYHO BBIYUCIISIETCSI OJIST BCEX CTPOK mop3ampoca. Ho ecnu B apryMeHTax (MU B ycaosmu_filter)
arperaTHod (pyHKUMU €CTb TOJIBKO IIEpPEMEHHBIE BHEIITHErO YPOBHS, arperatHas QYHKIUS OTHOCHUTCS
K OnuXKalimeMy BHEUIHEMY YPOBHIO W BBIYUCIISIETCS MOJIsI BCEX CTPOK COOTBETCTBYIOILIErO 3ampoca.
Takoe arperaTHOe BHIpA’KE€HWE B II€JIOM SIBJISIETCS BHEIITHEW CCBUIKOW [JIg CBOEro IoAa3ampoca U Ha
KaXKIOM BHIYMCJIEHUY CUUTAETCS KOHCTAHTOH. [Ipy 5TOM OOMIyCTUMOE IIOJIOKEHUE arperaTHoN QyHKIMH
OTPaHMUYMBAETCS CIIMCKOM Pe3y/IbTaTOB K IIpedjioKeHueM HAVING Ha TOM YPOBHE 3allPOCOB, I'le OHAa
HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PYHKLUHA

Buvi3o8 0KoHHOU (pyHKUUU TIpeAcTaBiaseT cobol IpuMeHeHHe (QYHKIIMU, MMOOOOHOM arperaTtHod, K
HEKOTOpPOMYy HaboOpy CTPOK, BEIOpAHHOMY 3allpOCOM. B OTIWYMe OT BEI30BOB HE OKOHHEIX arperaTHBIX
GyHKIIUM, OpU 3TOM He NIPOUCXOOUT TPYNINMPOBKA BHIOPAHHBIX CTPOK B OOHY — KaXpaas CTpoKa
OCTaéTCs OTHENbHOU B pe3ynbTaTe 3anpoca. OnHako oKOHHasA GyHKIUS UMeeT JOCTYII KO BCEM CTPOKaM,
BOIIEHOITNM B I'PYIIY TEKYIIENW CTPOKM COTJIACHO YKa3aHWI0 I'PYNIUPOBKH (CIMCKY PARTITION BY) B
BBI30BE OKOHHOU (QYHKIIUM. BEI30B OKOHHOU (QYHKIIUM MOXKET UMETh CJIenyoIre (GOpPMEI:
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umd_¢QyHxkyuu ([ BelpaxeHue [, BripaxeHue ... ]]) [ FILTER ( WHERE npenmnoxeHHe_QHUAbTPa ) |
OVER wmMg _OKHa

umd_¢QyHxkyuu ([ BelpaxeHue [, BripaxeHue ... ]]) [ FILTER ( WHERE npenmnoxeHHe_QHUAbTPa ) |
OVER ( onpenmeiieHHe_OKHAa )

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npepnoxenwe_ ¢uinbrpa ) ] OVER uMg_ _OKHa

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢unbrpa ) | OVER ( ompememneHHe_ OKHa )

3HeCBOHpeﬂeﬂeHHe_OKHa3aHHCHBaeTCﬂ]BBHHe

[ MMdg_cymecTByoLero_oKHa |

[ PARTITION BY BrpaxenHue [, ...] ]

[ ORDER BY Brpaxemme [ ASC | DESC | USING omepatop ] [ NULLS { FIRST | LAST } ]
[, «..1 1]

[ ompemeneHHe _paMKH ]
Heob6s13aTensHoE onpeneneHue_paMkx MOXKET UMETb BHU]I:

{ RANGE | ROWS | GROUPS } Hauano_paMkKH | HCKIOUYEHHE_paMKH |
{ RANGE | ROWS | GROUPS } BETWEEN xauvamno_pamMku AND koHeI _paMXKH [ HCKIOUEHHE_ paMKH ]

3neCBHaqano_paMKHIIKOHeu_paMKHBaHamTCHOHHHN[H3CnenyKHHHXCHOCOGOE

UNBOUNDED PRECEDING
cvemenre PRECEDING
CURRENT ROW

crvemenre FOLLOWING
UNBOUNDED FOLLOWING

U pcxmodeHHe_pamxy MOXKET OBITh CIIeAYIOIIUM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech sopaxemme — 3TO JIIO00€ BhHIPaXKEHUE 3HAYEHHUS, HEe CoepzKallee BEI30BOB OKOHHBIX (hDYHKITHH.

uMg_oxHa — CChUIKa Ha MMEeHOBaHHOEe OKHO, OpefesIeHHOe NPeaIoKeHueM WINDOW B JaHHOM 3alpoce.
Takxke BO3MOXKHO HAIMCaATh B CKOOKaX I[IOJIHOE onperneneHHe_okHa, HUCIIONB3ysdA TOT K€ CHHTAKCHC
ornpenesieHWsT MMEHOBAHHOTO OKHA B IIPedJIOKEHUU WINDOW; mogpoOHee 3TO OIMCAHO B CIIPAaBKe
no SELECT. CTOMT OTMETHTh, UTO 3aluCh OVER wumMga_oxHa HE I[IOJIHOCTBIO pPaBHO3Ha4YHa OVER
(uMg_oxHa ...); IOCIeJHUN BapuaHT IIogpa3yMeBaeT KOIIMPOBaHUE U U3MEHEHNe OIIpeefieHus OKHa
u He OyAeT OOIyCTUMEIM, €CJIM OIpefejieHre 3TOT0 OKHA BK/II0YAaeT OolpefeieHne PaMKH.

VYKazaHue PARTITION BY IPYyIIUPYeT CTPOKHU 3alpoca B pasdesbl, KOTOPbIE 3aTeM 00pabaThIBAIOTCS
OKOHHOI (QyHKIHMelH He3aBUCHUMO OPYT OT Apyra. PARTITION BY paGoTaeT mogo0HO IIPeaIoKeHni0 GROUP
BY Ha ypOBHE 3alpoca, 3a MCKII0UEeHHWEeM TOTO, YTO eTr0 apTryMeHTHl BCerfa MPOCTO BHIPAXXEHUs, a
He WMeHa BBIXOJHBIX CTOJIOIOB MIW 4Yucia. be3 PARTITION BY BCE CTPOKH, BhITaBaeMhbIe 3allPOCOM,
paccMaTpuBalOTCS KaK OOWH pa3desl. YKa3aHue ORDER BY ompefenseT MOPSOoK, B KOTOPOM OKOHHAas
dbyukIMsa obpabaTeiBaeT CTPOKM pasmesna. OHO Tak XKe MOOOOHO MPEIOKEeHUI0 ORDER BY Ha YPOBHE
3allpoCa W TaK 2XKe Heé IIPHMHMMaeT MMEeHa BBIXOIOHBIX CTOJ'I6LIOB unu yucia. be3 ORDER BY CTPOKHU
00pabaThIBAIOTCS B HEOIIPENEeJIEHHOM TTOPSAOKeE.

onpenenenue_pamxu 3alaéT HabOp CTPOK, 00pa3yOIMUX PAMKY OKHA, KOTOpas IIPedCcTaBisieT coOOoM
MIOOMHOZKECTBO CTPOK TEKYIIero pasfiefia ¥ HCIONb3yeTCs OJII OKOHHBIX (YHKIHM, padoTarolmux C
PaMKoii, a He CO BCeM pa3fesioM. [JogMHOXKeCTBO CTPOK B paMKe MOKET MEHSATHCS B 3aBUCUMOCTH OT TOTO,
KaKasd CTPOKa sSABJIdeTCHA TeKymeﬁ. PaMKy MOZKHO 3adaTh B peXKuMax RANGE, ROWS U GROUPS; B KaXXOOM
CJIyda€ OHa HaYHWHAETCsA C IIOJIOZKEHUA Hauvano_paMku 1 S3AKAaHYUBAETCA ITOJIOZKEHUEM KoHel pPaMKH. Ecnu
xoner_pamxu He 3aJa€TCs SIBHO, ITofgpa3yMeBaeTcss CURRENT ROW (TeKyIas CTpPoKa).

Ecnu mavano_pamkxwu 3afaHo KakK UNBOUNDED PRECEDING, paMKa HaYMHAETCS C IIEePBOM CTPOKHU pa3nena,
a eClIU xoHel_paMxi ONPedeéH KakK UNBOUNDED FOLLOWING, paMKa 3aKaH4YHBaeTCs IOoCJIiegHel CTPOKOM
pasgena.
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B pexuMe RANGE HIJIM GROUPS wmHayano_paMkH, 3aJaHHO€ KaK CURRENT ROW, OIIpefeiisieT B KadeCTBe
Hauajia IIepByI0 poOCcmeBeHHYH CTPOKY (CTPOKy, KOTOpas IIPU COPTHUPOBKE COTJIaCHO YKa3aHHOMY MOJIS
OKHa IIPEHJI0XKEeHNI0 ORDER BY CUMTAEeTCS PaBHOU TEeKyIllel), TOTrOa KaK xoHel_pamkH, 3aJaHHBIM KakK
CURRENT ROW, oIIpefesiieT KOHIIOM PaMKHU ITOCIEOHIOI0 POACTBEHHYIO CTPOKY. B pexkxmMe ROWS BapHhaHT
CURRENT ROW ITPOCTO 0003Ha4YaeT TEKYIIYI0 CTPOKY.

B BapuaHTax ompegeneHus PpaMKHU cvemernume PRECEDING U cmemernne FOLLOWING B KQYECTBE cMemeHHd
OOJI2KHO 3aJaBaThbCs BEIPazXKE€HHE, He cogepzKalllee Kakue-mbdo IIepeMEHHEBIE U BBI3OBEI arperaTHBIX UJIN
OKOHHBIX (lJYHKLII/IfI. YTO UMEHHO 6y;|1eT O3HA4YaTh crmemenue, OIIPeOesIaeTCsa B 3aBUCUMOCTHU OT PEeXUMa
paMKu:

* B pexume ROWS cMemernue OOIXKHO 3agaBaThbCsa OTIUYHBEIM OT NULL HeoTpUllaTENbHBIM IIE€JIEIM
YKCJIOM, U 3TO YUCJIO OIIpefesisieT COBUT, C KOTOPBEIM Hayalio paMKU IO3ULIMOHUPYETCA Iepen
TeKylllell CTPOKOU, a KOHEeIl — II0CJie TEKYIeN CTPOKH.

* B pexume GROUPS cmemernue TaKXKe OJOIKHO 3amaBaThCsa OTIUYHBEIM OT NULL HeoTpuIiaTeIbHBEIM
LeJIBIM YUCJIOM, ¥ 9TO YUCJIO OIIpefeiseT COABUT (10 KOJIMYECTBY I'PYIII POACTBEHHBIX CTPOK),
C KOTOPBHIM HadajIo paMKM IIO3UIIMOHUPYETCS IIepen I'PYIIION CTPOK, POOCTBEHHBIX TEKYIIEH, a
KOHEeIl — II0CJIe 3TOM I'PYIIH. ['PYIITy POACTBEHHBIX CTPOK 00pa3y0T CTPOKH, KOTOPHIE CYUTAIOTCS
PaBHBIMHU COTJIACHO ORDER BY. ([IJIs1 MCIIONIb30BaHUS PeXUMa GROUPS oIIpeAesieHre OKHa JOJIXKHO
comep2KaTh IIpeajioxKeHne ORDER BY.)

* B pexwuMe RANGE [JIsI HCIIOIb30BAaHUS ITHX YKA3aHUH IpeIoxkeHHue ORDER BY JOJIXKHO COOepzKaTh
POBHO oguH cTobell. B aToM ciiydyae cremernme 3aaéT MaKCHUMAJIPHYIO PA3HUITy MeXKAY 3HaAUEHUEM
9TOro cTonbIla B TEKYIIIeH CTPOKE U 3HAYEHUEM €Tro JKe B IIPeNIIeCTBYIONINX UIH ITOCIeIYyIOIINX
CTPOKaX PpaMKH. Tun OAaHHBIX BEIPAXKE€HUA cremerre 3aBUCUT OT TUIIA JaHHBIX YHOpHI[OqHBaIOH[eFO
cTosi0a. IS YMCIIOBEIX CTOJIOIIOB 3TO OOBIYHO TOT XK€ YHCJIOBOM THII, a OJI CTOJIOIIOB C TUIIOM
maTa/BpeMs — THII interval. Hampumep, eciiu yIIopsmoYHBAIOMINM CTOIOEI] UMEeeT THUII date
WJIM timestamp, BO3MOXKHA TaKas 3allMCh: RANGE BETWEEN 'l day' PRECEDING AND '10
days' FOLLOWING. 3Ha4YeHHe cvemenre MPHU 9TOM MOXKET TaK ke ObITh oTIHYHEIM 0T NULL u
HEOTPUIATEJIbHBEIM, XOTS YTO CUUTATh «HEOTPHUIATEIbHEIM», OydeT 3aBUCHUT OT THIIA JaHHBIX.

B nro6oM ciydae paccTossHUE OO KOHIIa PaMK{ OrpaHUYMBAETCs PacCTOSHUEM [0 KOHIla pasfera, Tak
YTO IJIsI CTPOK, KOTOPhIE HAXOOSATCS y KOHIIA pa3fesia, paMKa MOXKET COAepKaTh MEHBIIIE CTPOK, YeEM
OJIsT APYTHX.

3aMeThTe, UTO B pexXuMax ROWS B GROUPS YKa3aHHusA 0 PRECEDING X 0 FOLLOWING pPaBHO3HA4YHEI YKAa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIPaBEJIMBO M OJId peXXuMa RANGE, B ClIy4ae IMOaXOoaAInero OJjid THUIla JaHHBIX
OIIpenesyieHns 3HaYeHUA <HYJIA».

[onoTHEeHNE HekmoueHHe_paMx i II03BOJIIET UCKIIIOUNTE U3 PAMKM CTPOKHU, KOTOPHIE OKPYKaloT TEKYIIYIO
CTPOKY, MaxKe eCJI¥ OHU NOJIKHEI OBITH BKITIOYEHHI COTJIAaCHO YKa3aHUAM, ONPEIeSISIONINM Havyaslo U KOHel]
pPaMKHu. EXCLUDE CURRENT ROW HCKJIIOYaeT M3 PaMKH TEKYIIyI0 CTPOKY. EXCLUDE GROUP MCKIIIOYaeT M3
paMKU TEKYIIyI0O CTPOKY M POJCTBEHHEBIE €M COTJIaCHO MOPSAKY COPTHUPOBKU. EXCLUDE TIES MCKJIIOYaeT
U3 PaMKH BCe POACTBEHHBIE CTPOKHU [Jis TEKYIIel, HO He COOCTBEHHO TEKYIIYI0 CTPOKY. EXCLUDE NO
OTHERS IIPOCTO SBHO BBEIpazKaeT MOBeOeHUE 0 YMOIYaHUIO — He UCKIII4YaeT HU TEKYIIyI0 CTPOKY, HU
POIOCTBEHHEIE €H.

ITo YMOJIYaHHIO pPaMKa oImIpenendeTca KaK RANGE UNBOUNDED PRECEDING, 4YTO PaABHOCHJIBHO
PacCIIupeHHOoMY olpenesleHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C YKa3aHuem
ORDER BY 3TO O3HAQ4YaeT, 4TO paMKa GYJIGT BKJIIOYATh BCE€ CTPOKH OT HaydaJla pa3peijia OO nocnenHeun
CTPOKH, pOJICTBGHHOfI TeKy'I_T_Ieﬂ (mmmsa ORDER BY). be3 ORDER BY 9TO O3HA4aeT, YTO B PaMKy BKIIIOYAKOTCA
BCe CTPOKHU pa3feila, TaK KaK BC€ OHU CHUTAIOTCSA PDOOCTBEHHBEIMU TeKYU.IefI.

el CTBYIOT TaKXKe Cledylllie OTpaHUYEeHMHA: B KadeCTBE mauana_pavkd HENIb3s 3adaTh UNBOUNDED
FOLLOWING, B Ka4eCTB€ xoHya_paMkyd HE OOIIyCKaeTCa UNBOUNDED PRECEDING M xoxer paMxix HE MOXKET
UOTH B IIOKA3aHHOM BHIIIE CIUNCKe YKa3aHuil wavano_pamxu AND xomen_pamxwu niepen mavamnom_pamku. B
YaCTHOCTH, CUHTAKCUC RANGE BETWEEN CURRENT ROW AND cmemenue PRECEDING He monyckaetcs. Ho
IIpU 3TOM, HAaIlpuMep, OIIpefeieHre ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OOINYCTUMO, XOTSI
OHO U He BhHIOEpPEeT HUKAKHue CTPOKH.
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Ecnu moGaBneHo mpemiioxkeHne FILTER, OKOHHOM (DYHKIIUH ITOHAIOTCS TOJIPKO T€ BXOAHEIE CTPOKH, IJIS
KOTOPHBIX ycroBHe_¢ums rpa BIYUCISIETCS KaK UCTUHHOE; IPYTHEe CTPOKK 0TOpachiBatOTCs. [IpemoxkeHmne
FILTER JOMYCKAETCS TOJIBKO OJIST arPeTUPYIOIIUX OKOHHBIX (QYHKITHH.

BcTpoeHHble OKOHHBIE (YHKIIMM OHMUCaHBI B Tabnume 9.62, HO TOJB30BaTEIb MOXKET PACIIUPUTH
9TOT Habop, co3maBasi cobcTBeHHBIE GyHKIMU. KpoMe TOro, B Ka4eCTBE OKOHHBIX (YHKIIMNA MOZKHO
HUCIIOJIL30BaTh JIIOOBIE BCTPOEHHBIE MJIM ITOJIb30BATEIbCKHE YHUBEPCAJIbHEIE, @ TaKXKe CTAaTUCTHUYECKHE
arperatHble pyHKIUMU. (COpPTUPYIOIINE U TUIIOTE3UPYIONIMEe arperaTHble QYHKIINY B HACTOSIIEe BpeMs
HUCIIOJIb30BaTh B KaUEeCTBE OKOHHBIX HEJIb34.)

3amuch Co 3BE3MOUKOM (*) IPUMEHSIETCS IIPU BEI30BE HE MMEIOIINX ITapaMeTPOB arperaTHHIX QYHKITUN B
Ka4eCcTBe OKOHHBIX, HAIPUMED count (*) OVER (PARTITION BY x ORDER BY y).3Bé3mouka (*) 0OLIYHO HE
TPUMEHSETCS [IJI UCKJIIOUUTEIbHO OKOHHEBIX (QYHKIMHE, Takne GYHKUINYU He JOTYyCKAIOT MCIIOIb30BaHUSA
DISTINCT 4 ORDER BY B CIUCKE apr'yMeHTOB QyHKITUN.

BBI30BBI OKOHHBIX (bYHKLII/II‘;I pa3pelleHEtl B 3alipocaX TOJIBKO B CIIMCKe SELECT U B IIpeJIOZKeHHUH ORDER BY.

[omonmauTEeTbHO 00 OKOHHBIX PYHKITUSAX MOXKHO y3HATh B Paspgerne 3.5, Pazmerne 9.22 u [Tonpasnene 7.2.5.

4.2.9. NpuBeneHusa TUNOB

I[TpuBemeHMe THIIa OIpedesisieT nmpeoOpa3oBaHME [OAaHHBIX W3 OOHOIO TUIla B Apyro#. Postgres Pro
BOCIIPUHMMAET IBE PAaBHOCHUIbHBEIE 3alIUCHU IIPUBENEHUS THUIIOB:

CAST ( BelpaxeHHe AS THO )
BbBIPAXEHHE: : THII

3anuck ¢ CAST COOTBETCTByeT cTaHOapTy SQL, Torga Kak BapuaHT C :: — HCTOPHUYECKOE Haclenue
Postgres Pro.

Korma mnpuBemeHMIO IIOOBEPraeTcss 3HadeHHWe BBIPAXKEHUS M3BECTHOTO THMA, MHPOMCXOMUT
nmpeoOpa3oBaHue THUIIA BO BpPEMs BBIIOJHEHHS. JTO IpHBEJeHHe OymeT YCIEIIHHEIM, TOJBKO eCJIH
ompefeNnéH MOOXOMSIIMN omepaTop IpeoOpa3oBaHusi TuioB. OOpaTuTe BHUMaHWE Ha HEGObIIOe
OT/IMYKE OT HPUBEOEeHMs] KOHCTAHT, OMMCaHHOro B [lompasmene 4.1.2.7. IlpuBegeHne CTPOKHU B YHCTOM
BHIE IIPEOCTABIIsIeT COO0H HayalbHOe IPHCBANBAHKE CTPOKOBOM KOHCTAHTHI ¥ OHO OyIeT YCHEeIIHEIM IS
mo6oro Tuia (KOHEYHO, eC/IM CTPOKa COMEePKUT 3HaUeHHue, IIprueMaeMoe [JIs JaHHOT'O TUIIa HaHHBIX).

HesiBHOe mpuBemeHWe THUIIA MOXKHO OIYCTHUTH, €CJIM BO3MOXKHO OOHO3HAYHO ONPENENNUTb, KaKOW THUII
IOJI)KHO MMETh BhIpakeHue (HarrpuMep, KOrfia OHO IPUCBAaWuBAETCSA CTOJIOMY TaOGJIMITEI); B TAKHUX CIIydasix
CuCTeMa aBTOMaTUYeCKH Ipeobpas3yet Tum. OOHAKO aBTOMaTHYeCKOoe IIpeoOpa30BaHUE BHIIIOTHSIETCS
TOJIBKO IJISI IPUBENEHUN C ITOMETKOM «IOIIyCKaeTCs HesSBHOE IMMPUMEHEHWEe» B CUCTEMHBIX KaTajlorax.
Bce ocrambHBIEe TIPUBEOEHUS [OOJIKHBI 3aIllMCHIBATHCS SIBHO. JTO OTPaHMYEHHUE ITO3BOJISIET M30exkaTh
CIOPIIPU30B C HESIBHEIM IpeoOpa30BaHuEM.

Tak>ke MO>KHO 3aIKcaThb IIpuBeOEeHNEe TUIla KdK BEISOB q)YHKI.[I/II/I:
umMd_rtHuna ( BblpaXeHHE )

OmHako 3To OymeT paboTaTh TONMBKO OJIS TUIIOB, MMEHA KOTOPHIX SBJISIOTCSA TaK¥XKe OINyCTUMBIMU
uMeHaMu ¢yHKOui. Hanpumep, double precision TaK HMCHOJIb30BAaTh HEeNb3si, a float$
(ampTepHaATUBHOE Ha3BaHME TOTO K€ THIAa) — MOXKHO. Kpome TOro, mMeHa THIIOB interval, time
U timestamp U3-3@a CHUHTAKCUYECKOI'O KOH(bHHKTa MOZKHO HCIIOJIb30BaTh B TaKOM 3alMCH TOJIBKO
B KaBHIYKax. TaKuM 06pa30M, 3alluCh IIPpHBEOEHNS THIIa B BHOE BBI3OBa (1)YHKI_[I/II/I IIPOBOLIMPYET
HECOOTBETCTBUS ¥, BO3MOXKHO, JIy4Ile OyoeT eé He IPUMEHSTh.

IIpumeuaHnue

I[lpuBemeHuWe THUIA, IPEOCTABIEHHOE B BHUOE BHI30Ba (QYHKIIMKM, Ha CaMOM [Oejle COOTBETCTBYET
BHYTPEHHEMY MeXaHu3My. J[laxxe MOpPH UCIOJIb30BAHMM [OBYX CTAHOAPTHHIX THUIIOB 3alKUCH
BHYTPHM MPOMCXOOUT BHI30B 3apPETruCTPUPOBAHHON (GYHKIIMHU, BBIMIOIHSAIONIEH IIpeoOpa3oBaHUE.
Ilo cormalleHWI0 MMEHEM TaKOoW (QYHKIINKM IIPeoOpa30BaHUS SIBJISIETCS MMS BBIXOIHOTO THIIA,
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¥ TakuM 00pa30M 3amucCh «B BUOE BhI30BAa (QYHKIWHU» €CTh HE YTO MHOE, KaK IPSIMOU BBI30B
HUXKenexamel GyHKIuM npeobpa3oBanus. [Ipy cO3maHUM NEPEeHOCHMOT0 HPUIOXKEHUS Ha 3TO
IoBefeHWe, KOHEYHO, HE CJIeOyeT pPacCUUTHIBaTh. [logpobOHee 3To ommcaHo B crmpaBke CREATE
CAST.

4.2.10. MNpunMeHeHue npaBuJ1 COPTUPOBKHU

[IpennoxkeHue COLLATE IePeOIpenesisieT IPaBUIO0 COPTUPOBKU BhIpaxkeHUs. OHO mob6aBiIsieTCs Iociie
BBIPAXKEHUS:

BripaxeHrHe COLLATE npaBHIO_COPTHPOBKH

'€ MNpaBHIIO_COPTHPOBKH — I/IJIeHTI/I(I)I/IKaTOp IIpaBHJjla, BO3MOZKHO IOMIOJHEHHLIN MMEHEM CXEMHEI.
HpeI[HO}KeHI/Ie COLLATE CBsA3BIBA€T BhIpaxKeHHWe CUJIbHEee, YeM OIlepPaTOopPhl, TaK 4YTO IIPHU HeO6XOJZ[I/IMOCTI/I
cienyeT UCIIONIb30BaTh CKOOKH.

Ecnu IIPAaBUJIO COPTUPOBKHU HE OIIpEedeJyIeHO ABHO, CUCTeMa 6o BI)I6I/IpaeT €ro 110 CTOTI6].[aM, KOTOpPEIE
HUCIIOJIB3YIOTCA B BEIPA2KEHUH, J'II/I60, €CJIn TaKuX CTOJ'I6I_[OB HEeT, IIEPEKIII0YAaeTCAd Ha YCTAHOBJIEHHOE OJId
6as3nl OAaHHBIX IIPABUJIO COPTHUPOBKHU I10 YMOJI9YAaHHUIO.

IMTpemnoxkenne COLLATE HWMeeT OBa PACIPOCTPAaHEHHBIX IIPUMEHEHWs: IepeolpenesieHrue IopsaKa
COPTHUPOBKHM B TIPEJIOKEHUN ORDER BY, HAIPUMED:

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

U TepeonpefeeHre IIPaBUJ COPTUPOBKM NIPU BHI30BE (GYHKIIUM WM OIEPATOPOB, BO3BPAIIAOIINX
SI3BIKO3aBUCHUMEIE PE3YJIbTATH, HATIPUMED:

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

3aMeTbTe, UTO B MOCJIEOHEM Cllydae IpepnjioKeHHe COLLATE mobaBlIeHO K apryMeHTY oliepaTopa, Ha
OerCTBHE KOTOPOTO MBI XOTUM TOBJIUSATh. [IpK 3TOM He MMEET 3HAYEHUsI, K KAKOMY UMEHHO apTyMeHTy
omepartopa unu GyHKIUM pobaBisiercss COLLATE, TakK KakK MOPABUJI0O COPTUPOBKH, IPUMEHSEMOE K
omepatopy wiu (yHKIUM, BEIOMpPAETCs MPU PAaCCMOTPEHMM BCEX apTYMEHTOB, a SBHOE IIPefdjIoKeHUe
COLLATE IlepeolpefenseT IIpaBujla COPTUPOBKU MJI BCEX OPYrUX apryMeHToB. (OmHako moOaBieHUE
pa3HBIX IPEeaIoXkKeHUM COLLATE K HECKOJIbKUM aprymMeHTaM Oymet ommOko#. ITompoOGHee 006 3TOM CM.
Pazmen 22.2.) TakuM o6pa3oM, 3Ta KOMaHa BEIIACT TOT Ke pPe3yJbTaT:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho aTo 6ymeT omuOKO:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

30eChb IIPpaBUJI0O COPTHUPOBKH HEJIB3dAd IIPDUMEHUTh K pPe3yJIbTaTy OoIllepaTopa >, KOTOpBIfI nuMeeT
HeCpaBHHBaeMbIﬁ TUII OJAHHEBIX boolean.

4.2.11. CkanspHbie noa3anpochl

CKaJsIpHBIN MMOO3alpoC — 3TO OOBIYHBIN 3aIllPoC SELECT B CKOOKaX, KOTOPBIM BO3BpAaIllaeT POBHO OOHY
CTPOKy u omuH crtonbell. (HamucaHue 3ampocoB ocsemraeTcs B ['mase 7.) [locne BBEIIOTHEHUS 3alrpoca
SELECT ero eI[I/IHCTBeHHHﬁ Pe3ynbTaT HCIIOJIB3YETCA B OKPYZKaAIOIIEeM €r0 BBIPAaXKEHUMH. B kauecTBe
CKaJIsIPHOTO TIOA3alpoca HEeJb35 MCII0JIb30BaTh 3allPOCHl, BO3Bpallaiomme 6omee OOHOM CTPOKU WU
crosnbma. (Ho ecnm B pel3yibTaTe BHIIOTHEHUS IIOA3aIllPOC HE BEPHET CTPOK, CKAISIPHBIN pPe3yJibTaT
cumurtaetrcs paBHEIM NULL.) B mopg3anpoce MOKHO CChlIaThCS Ha IIepeMeHHBIE U3 OKPY2KaIoIllero 3amnpoca;
B IIPOIIECCe OJHOTO BRIYMCIEHUS MMOA3anpoca OHU OYOYyT CUMTAThCSA KOHCTaHTaMu. [Ipyrue BhIPpaKeHUS
C nop3amnpocaMu onucassl B Pasgerne 9.23.

Hampuwmep, crnemyommii 3ampoc HaXOOUT CaMBIM HaCeIEHHBIN IOPO/ B KaXKAOM IIITaTe:

SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
FROM states;
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4.2.12. KOHCTPYKTOpPbI MACCUBOB

KoHcTpykTOp MaccuBa — 9TO BHIpaxkeHUe, KOTOPOEe CO37[aeT MaCCHUB, OIpeneisas 3HaueHUs ero
971eMeHTOB. KOHCTPYKTOpP IIPOCTOT0 MacCCHBa COCTOUT M3 KJIIOYEBOTO CJIOBa ARRAY, OTKpHIBAIOUIEH
KBaIpaTHOM CKOOKH [, CIIMCKAa BEIPAXKEHUN (Pa3meéHHBIX 3allSTHIMU), 3a0a0INX 3HAYEHNS 9JIEMEeHTOB
MaCCHBa, ¥ 3aKphIBaloIell KBagpaTHOM cKoOKu ]. Hampumenp:

SELECT ARRAY[1,2,3+47];

ITo yMOT4aHMIO TUIIOM 3JIEMEHTOB MaCCHBAa CYUTAETCS OOIIMU THUI [JIsI BCEX BEIPaKEeHUH, OnIpene 1€ HHBIN
0 IpaBujaM, OEUCTBYIOIIUM M OJIg KOHCTPYKIMUW UNION u CASE (cM. Pazmen 10.5). Bel Moxkete
TIepeoIpPeNesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIy, HallpuMep:

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

{1,2,23}
(1 row)

9TO PaBHOCHUJIBHO TOMY, YTO IIPUBECTH K HYXKHOMY THNY KaX[aoe BhIpaxkKeHHe II0 OTHEJIbHOCTH.
IToopo6Hee mpuBemeHWEe TUIIOB OIIKCAHO B [Tompasmene 4.2.9.

MHoroMepHbBIE MaCCHUBBE MOXKHO 0Opa30BHIBATh, BKIAAbIBas KOHCTPYKTOPHI MAcCCHUBOB. [Ipu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPaxX CJIOBO ARRAY MOXKHO OIlycKaTb. Hampumep, pe3ymbTaT paboOTHl 3TUX
KOHCTPYKTOPOB OAWHAKOB:

SELECT ARRAY[ARRAY[1,2], ARRAY[3,41];

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

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

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

MHoOTOMEpHBIE MACCHUBBEI OJIKHBI OBITH MPSIMOYTOJIBHBEIMH, W II09TOMY BHYTPEHHHE KOHCTPYKTOPEHI
OIHOTO YPOBHS OOJKHEI CO37IaBaTh BJIOXKEHHBIE MAaCCUBHI OTMHAKOBOM pa3MepHoCTH. JIto6oe mpuBegeHmne
THIIA, IPUMEHEHHOe K BHEIIHEeMYy KOHCTPYKTOPY ARRAY, aBTOMAaTUYECKH PACIPOCTPaHsSEeTCsS Ha BCe
BHYTPEHHUE.

OJIeMEeHTHI MHOTI'OMEPHOI'0 MaCCHBa MOZKHO CO3aBaTh He TOJIBKO BJIOZKEHHBEIMH KOHCTPYKTOPpaMu ARRAY,
HO U OPYyTrUMH crmocob6aMu, IIO3BOJIAIOIIINMHU ITOJIYYUTH MAaCCHUBEI HY2KHOTI'O THIIA. HaanMep:

CREATE TABLE arr(fl int[], f2 int[]);
INSERT INTO arr VALUES (ARRAY[[1,2]1,[3,41]1, ARRAY[[5,6],[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)

Ber MokeTe co3maThk M IIYCTOM MAaCCHUB, HO TaK KaK MaCCHUB He MOXKET OBITh He THUIN3WPOBAHHBIM, BEI
OOJIXKHBI SBHO ITPUBECTH IIYCTOM MAacCHUB K HYyKHOMY THuIly. Hanpumep:
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SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO30aTh MacCCHUB U3 Pe3yIbTaTOB IIog3amnpoca. B 9ToM ciiyyae KOHCTPYKTOP MacCHUBa
3alKCHIBAETCS TaK K€ C KIII0YEBLIM CJIOBOM ARRAY, 3@ KOTOPBIM B KPYTJIBIX CKOOKAaX CJIEAyeT II0a3aIpoc.
Hampumep:

SELECT ARRAY (SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');
array

{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412}
(1 row)

SELECT ARRAY (SELECT ARRAY[i, i1i*2] FROM generate_series(1,5) AS a(i));

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

Takoii mom3ampoc OONMXKEeH BO3BpalllaTh OOUH cTojberl. Ecimu 3TOT cTonbell uMeeT TUII, OTIUYHBIN OT
MacCHBa, Pe3yJIbTUPYIOIINN OMHOMEPHBIM MacCHB OyHaeT BKIIOYATh 3JEMEHTHI [/ KaXOOW CTPOKHU-
pe3ynbTaTa IIof3anpoca M TUIOM 3jieMeHTa OyfeT THIl cTojbla pel3yibraTta. Ecim kKe Tun cronbila —
Maccus, OyeT co3[IaH MaCCHUB TOTO K€ THUIIa, HO 00JIbIIIel pa3MepPHOCTH; B II0O0OM CJIydae BO BCEX CTPOKax
IIog3alripocCa OOJIZKHEBI BEIIaBaTbCSA MaCCHUBEI OHHHaKOBOﬁ Pa3MepHOCTH, 4YTOOBI MOZKHO OBIJIO IIOJIY4YUTH
IPSIMOYTOJIbHEIN pe3yIbTar.

WHpekcrel MaccuBa, CO30aHHOI'0O KOHCTPYKTOPOM ARRAY, BCerma HauuHAKTCA ¢ ogHoro. IlompoGHee o
MaccuBax BH y3HaeTe B Pazzmene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHcTpykTOp TaGIUYHON CTPOKKM — 3TO BHIPazXKEeHHE, CO3Oalollee CTPOKY MW KOPTeXK (MIM COCTaBHOE
3HAYEeHHWe) U3 3HAYEeHUU ero apryMeHTOB-Tojieli. KOHCTPYKTODP CTPOKM COCTOHUT M3 KJIIOUEBOTO CJIOBa
ROW, OTKPBIBAIOIIEN KPYTJIOM CKOOKHW, HYJIS WM HECKONIbKUX BHIPAXKEHUM (pa3mesIEHHBIX 3aIlSITHIMU),
OITpedesAIonInX 3HaYeHUs I0JIeH, ¥ 3aKpHIBalomlel CKoOku. Hanpumep:

SELECT ROW(1,2.5, 'this is a test');
Ecnu B cnucke 6omee OOHOT'O BEIPAXKEHHA, KIII0YeBO€e CIIOBO ROW MOZKHO OIIYCTHUTh.
KOHCTPYKTOp CTPOKHU IIOOOEPXKUBAET 3AllUCh COCTaAaBHOE_3HAUEHHE. *, IIPHU 3TOM JAaHHO€ 3Ha4YeHHnue 6y,1:[eT

Pa3BEPHYTO B COMCOK 3I€MEHTOB, TaK e, KaK B 3allMCH .* Ha BEPXHEM yPOBHE CIMCKa 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.fl, t.f2, 42) FROM t;

IIpuMmeyanue

Do Bepcum PostgreSQL 8.2 3amuch .* He pa3BopadyuBajach B KOHCTPYKTOpax CTPOK, TakK 4YTO
BEIpaXKeHUe ROW (t.*, 42) CO3HaBaljio COCTaBHOE 3HA4YEeHUE M3 ABYX II0Jiell, B KOTOPOM IIepBoe
Imoje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue OOBIYHO Oojiee moJyie3HO. Ecimm BaM HY2KHO
IIOJIYYUTh IPEKHEE OBeeHne, YTOOb OOHO 3HaYeHNe CTPOKY OBLJIO BJIOKEHO B APyroe, HalUIINTe
BHYTPEHHee 3HaueHHe 6e3 . *, HalpuMep: ROW (t, 42).

[To ymMomgaHuI0O 3Ha4Ye€HUE, CO3TAHHOE BHIPpaXKE€HWEM ROW, HMeeT THUII aHOHMMHOU 3amnucu. Ecnu
Heo0X0auMO, ero MOXXHO IPUBECTH K UMEHOBAHHOMY COCTABHOMY THUNY — JTH0O0 K TUIY CTPOKHU TaOIHITH,
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b0 COCTAaBHOMY THIIy, CO3TAaHHOMY OIIePaTOPOM CREATE TYPE AS. fBHOe IIpUBeIeHUE MOXKET
moTpebOoBaThLCA OIS HOCTUKEHUS OOHO3HaYHOCTU. Hanpumep:

CREATE TABLE mytable (fl1 int, f2 float, £f3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— IlpuBeneHue He TpebyeTcd, Tak XKak CymeCTBYeT TOnbko omHa getfl ()
SELECT getfl (ROW(1,2.5,"'this is a test'));
getfl

CREATE TYPE myrowtype AS (f1 int, f2 text, f£3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Temnepb npuBemgeHHe HeOOXOOMMO ONId ONHO3HAUYHOT'O BhIOOpPA OYHKILMHH:
SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o&yHkuua getfl (record) He yHHKalbHAa

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)

Hcnonb3yss KOHCTPYKTOP CTPOK (KOpTexkKeli), MOXKHO CO3aBaTh COCTaBHOE 3HA4YEHUE IOJII COXpaHEeHUS
B CcTOJIOIIEe COCTABHOTO THIIA MU OJIA Nepegaydy GYHKINY, TPUHUMAIOIIEH COCTaBHOM ImapaMeTp. Takxke
BEI MOZKETe CPaBHUTH IBa COCTABHBIX 3HAQUEHUS UJIM IIPOBEPUTH WX C IIOMOIIBIO IS NULL mMjau IS NOT
NULL, HalTpuMep:

SELECT ROW(1,2.5, 'this is a test') = ROW(1, 3, 'not the same');

—-— BHIOpPATh BCE CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

IToompoGuee cMm. Pazmen 9.24. KOHCTPYKTOPH CTPOK TaK¥Ke MOTYT HCIOJIb30BAaThCSI B COYETAHUU C
mopas3anpocaMH, Kak onucaHo B Paspgerne 9.23.

4.2.14. NpaBusia BbIYUCJIEHUSA Bblipa>keHum

HOpHJIOK BBIYHCIIEHUA HOJIBI:Ipa}KeHI/Iﬁ HEe onpenenéH. B uwacTtHOCTH, APTYMEHTEI OIlepaTOopa HIIx
(I)YHK].[I/II/I He 00513aTeIbHO BLIYHCISIOTCS CJIeBa HaIIpaBO UJIX B JI000M Opyrom (bI/IKCI/IpOBaHHOM IIopdAOKe.

Bonee Toro, ecnn Pe3yIbTaT BhIPaXKE€HUA MOZKHO IIOJIYYUTH, BEIYHCIIASA TOJIBKO HEKOTOPEIE €TI0 4YaCTH,
TOrOa Opyrue rnoaBhIpaXXKeHud He 6YJIYT BEIYHCIIATHECSA BOBCE. HaanMep, €CJIM HalluCaThb:

SELECT true OR somefunc();
Torga QyHKINSA somefunc () He OymeT BLI3EIBATHCS (BO3MOXKHO). TO 2Ke caMoe CITpaBedjIuBO [JIsI 3aIlUCH:
SELECT somefunc () OR true;

3aMeTbTe, YTO 3TO OTJIHUYAETCS OT <«ONTHUMH3AIMU» BBIYMCIIEHHSI JIOTHYECKHX OIEePaTOPOB CJieBa
HaIpaBo, PeajIn30BaHHON B HEKOTOPHIX SI3BIKaX MPOTrPaMMHPOBAHUS.
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Kak crencTBue, B CIIOKHBIX BhIpaXK€HUSAX He CTOUT UCIIONIb30BaTh QYHKIUU C TOOOYHEIMU 3ddeKTaMu.
Oco6eHHO 0IIaCHO pPaCCYUTHIBATh Ha MOPSINOK BHIYMCIIEHUS WUJIM IT0004YHBIE 3DIEKTHl B IPENIOKEHUIX
WHERE M HAVING, TaK KakK 9TH NPEeNJIOKEeHUs TIIATEeJIbHO ONTHMU3UPYIOTCS IIPU IOCTPOEHUU IIaHa
BBHIIONIHEHUs. JlormuecKrue BEIpaXkeHUs (coueTaHWs AND/OR/NOT) B 9THUX IIPEHJIOKEHUSX MOTYT OBITh
BUIOU3MEHEHE! TI0OBIM CIIoc000M, TOIIyCTUMBIM 3aKoHaMu BysieBoil anreOps.

Korpma mopsiiok BEIUMCIEHUS BaXKeH, ero MOXKHO 3a(UKCHPOBATL C IMIOMOIIBI0 KOHCTPYKIIMU CASE (CM.
Pasmen 9.18). Hampumep, Takoi criocod u3bezkaTh IeIeHus Ha HOJMIb B IIPEOIOKEeHUN WHERE HEHAIEXKEH:

SELECT ... WHERE x > 0 AND y/x > 1.5;
Be3onacHbIl BapUaHT:
SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

IIpumeHsieMas Tak KOHCTPYKIIUA CASE 3alllUillaeT BEIpakeHue OT OITUMU3AluY, II09TOMY UCII0Ib30BaTh
€€ Hy2KHO TOJIFKO Ipu HeoOxoauMocTH. (B gaHHOM city4dae Ob110 OB Ty dIlle PEIIUTh TPo6JIeMy, Iepenucan
yCIIOBUE KaK y > 1.5*x.)

OmHako CASE He BCerga CllacaeT B HMOOOOHBIX ciy4dasxX. [loKa3aHHBIN BBIIIIE IPUEM IIJIOX TEM, YTO HE
npenmoTBpalllaeT paHHee BHIYMCIIEHHE KOHCTAHTHBIX MHOopABhIpaxkeHuii. Kak omnucaHo B Pazmerne 36.7,
byHKIIMM U ommepaTopnl, IOMeYeHHbBle KaK IMMUTABLE, MOTYT BBIYMCHSITBCS IIPU IIJTAaHUPOBAHUHU, a He
BHIIIOITHEHUHU 3anpoca. [1o3TomMy B IIpuMepe

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

, CKOpee BcCero, HpOH30ﬁI[éT OeJiIieHre Ha HOJIb U3-3a TOro, 4YTO IIJIaHMPOBIIUK IIOIIBITAETCA YIIPDOCTHUTH
KOHCTaAaHTHO€ IIOOBEIPpAKE€HHEe, OaXKe €CJIn BO BCeX CTPOKaX B Ta6n1/1ue x > 0, a 3HAQYUT BO BpeMd
BEBEIIIOJIHEHHWS BETBb ELSE HUKOI'IAa HEe 6y;1eT BBITIOJIHATHCA.

XO0TsT 3TOT KOHKPETHBIH HpHUMEep MOXKEeT II0Ka3aThCsAd HaOyMaHHBIM, MOXO0XKHEe CHUTyalluh, B KOTOPBIX
HEesSBHO IIOSBISIOTCS KOHCTAHTH, MOTYT BO3HHKATh M B 3alpocax BHYTpH GYHKIHH, TakK Kak
3HAYEHUs apryMeHTOB (PyHKIIMH U JIOKAJILHBIX IIEPeMEeHHBIX IIPHU IIJIaHUPOBAHUHN MOTYT OBITH 3aMEHEeHEI
KOHCTaHTaMu. IloaTomy, Hampumep, B GyHKOuSX PL/pgSQL ropa3mo Oe3omacHee [Ojs 3alllUTHl OT
PHCKOBAHHKIX BEIYHUCIIEHUH MCIIOIb30BaTh KOHCTPYKIINIO IF-THEN-ELSE, 4YeM BhEIpazkKeHue CASE.

EI.T.IG OOnH HOJIO6HI:II;I HeOgoCTaTOK 3TOro IMoaxoaga B TOM, UTO CASE He MOZKeT IIPeAOTBPaTUTh BEIUYHCIICHHE
3aKJIIOYEHHOTO B HEM arperaTHoro BBIPAXKEHNs, TaK KaK arperaTHbI€ BEIPA2KE€HU A BEIYUCIIAIOTCA IIepe[n
BCE€MHU OCTAJILHBEIMH B CIIMCKe SELECT HJIN IIPpEenJyIOZKeHMH HAVING. HaHpHMep, B cliegymwuiemM 3alrpoce
MOZKET BOSHUKHYTb ommubKa JeJIeHus Ha HOJIb, HeCMOTpPsA Ha TO, 4YTO OH Bpoge ORI 3allUINEH OT Hee:

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

ArperaTHble QYHKIMKA min() H avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKAaM,
TaK YTO €CJIH B KaKOH-TO CTPOKE IOoJie employees OKaXKeTCS PABHBIM HYIIIO, OeJeHHe Ha HOJb
MTPOU3OUMET paHbIe, YeM CTAaHET BO3MOXKHEIM NPOBEPUTH pe3yiabTaT (GYHKIMU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM M3HAYaJIbHO HE IIOMajd B arperaTHyo (QYHKIUIO, CIenyeT
BOCIIOJIb30BAThCA MIPENJIOKEHUIMU WHERE UK FILTER.

4.3. Bbi30B PYHKL UM

Postgres Pro mo3BonsgeT BBI3BIBaTh (YHKIMU C MMEHOBAHHBIMM IlapaMeTpaMU, UCIOIb3ys 3allCh C
NO3UUUOHHOU WU UMEHHOU Iiepepmaded aprymeHToB. IMeHHas mnepepada OcOOEHHO IIojie3Ha MOJIst
byHKIHE CO MHOXKECTBOM IIapaMeTpOB, TaK KakK OHa [ejlaeT CBA3b lIapaMeTPOB M apryMeHTOB 0oee
SIBHOM U HaAEXKHOUW. B IO3ULMOHHOM 3amucH 3HAUYEeHUS apryMeHTOB (QYHKUMM yKa3bIBAlOTCS B TOM
XKe TOopsAifKe, B KaKOM OHU OIMCAHH B ompeneneHnMu (QyHKIUHU. [Ipy uUMeHHOU Iepemade apryMeHTEH
COIIOCTABJISIIOTCA C mapaMeTrpaMu (GyHKIMU 10 UMEHaM M YKa3bBaTh UX MOXKHO B JII000M nopsigke. i
KaX[Ooro BapuaHTa BBI30Ba TakXKe yYUHUTHIBAWTE BIUSHNE TUIIOB apryMeHTOB (GYHKINN, ONUCAHHOE B
Pazgene 10.3.
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ITpu 3anmcu m06BIM CITOCOO0M ITapaMeTpH!, OJIs1 KOTOPHIX B OIIpeesieHNY QYHKIINY 3aJaHbl 3HAUEHUS 110
YMOTYaHHUIO, MOKHO BOBCE He YKa3bBaTh. Ho 3TO 0COOEHHO MMOJIe3HO IIPU UMEHHOU Ilepefaye, Tak Kak
OIIYCTUTh MOKHO J1I000#1 HaGop mapaMeTpoB, TOTAA KaK IPU IMO3ULMOHHON TapaMeTPhl MOXKHO OIIYCKAaTh
TOJIBKO ITOCJIEOOBATENILHO, CITPaBa HayeBo.

Postgres Pro Takxke IOOOepxXHBAeT CMEWAdHHYK TMepemady, KOorga IapaMeTphl MepemalTcs W II0
“MeHaM, U [0 MO3UIMKU. B 3TOM Cllydyae MO3UIMOHHEIE [TapaMeTPhI HOJIXKHEI UATH Mepel mapaMmeTpaMH,
rnepenaBaeMbIMH 10 UMeHaM.

MEI pacCMOTPHUM BCE TPH BapHaHTa 3alKWCH Ha ITpUMepe Clenyome GyHKINN:

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;

OYyHKIUS concat_lower_or_upper UMeeT OBa 00si3aTENIbHLIX ITapaMeTpa: a 4 b. KpomMe Toro, ectb omuH
Heo0s3aTe IbHBIM TapaMeTp uppercase, KOTOPBIM 110 YMOJTYaHUIO UMEEeT 3HaYeHHUE false. ADTYMEHTHI a U
b OYOYyT CIOXKEHBI BMECTE U IIepPeBeNeHbl B BePXHUYN UJIN HUKHUM PETUCTP, B 3aBUCUMOCTHU OT ITapaMeTpa
uppercase. OCcTanbHEIE TOHKOCTH peanu3alun QyHKIIMK ceiiuac He BaXKHH (MogpoOHee 0 HUX pacCKa3aHo
B 'maBe 36).

4.3.1. No3uuuoHHasA nepepaya

IMo3umnuoHHas nepegada — 3TO TPAAUIIMOHHBIM MEXaHM3M Mepeladyy apryMeHTOB ¢yHKUuU B Postgres
Pro. ITpumep Takou 3anucCH:

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

HELLO WORLD
(1 row)

Bce apryMeHTHI yKa3aHB B 3aJlaHHOM IIOPsiAKe. Pe3ymbTaT BO3BpAIEH B BEPXHEM PErUCTPE, TaK Kak
mapaMeTp uppercase UMeeT 3HaYeHue true. EIé ogun mpumep:

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

hello world
(1 row)

3mech ImapaMeTp uppercase OIYIEH, X IOSTOMY OH IpPUHHMAaeT 3HadYeHHEe II0 yMON4YaHUIo (false),
U pe3ynbTaT IIEPEBOOUTCS B HUXKHUM perucrp. B IO3MUMOHHON 3amucu Jio0ble apryMeHTHl C
OIIpeleNIEHHEIM 3HaYeHUeM I10 YMOJTYaHUIO0 MOXKHO OIIyCKaTh CIIpaBa HaJlleBo.

4.3.2. AMeHHana nepepaya

I[lpu mMeHHOM Iepemade i apryMeHTa HOOABISETCSA HMsI, KOTOPOE OTHEeJIIeTCS OT BBIPAXKEHUS
3Ha4YeHUs 3HaKaMu =>. Hanpuwmep:

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

hello world
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(1 row)

3mech apryMeHT uppercase OBII TaK JK€ OIMYyIIeH, TaK YTO OH HESBHO IIOJIYYM/I 3HAaUYeHHe false.
[IperMyIeCTBOM TAaKOM 3aIllMCH SIBISIETCS BO3MOXKHOCTH 3allMCHIBATH apryMEHTH B J1I000M IOpPsOKe,
HaIMpuMep:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

s OﬁpaTHOﬁ COBMECTHUMOCTHU IIOOOEPXKUBAETCA U CTapLIfI CHUHTAKCHC C «:=»:

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

HELLO WORLD

(1 row)

4.3.3. CMelmaHHaA nepepaya

HpI/I CMeIIlaHHOU IIepenayde rmapaMeTpPHI IIepenarTCsa U 110 UMEeHaM, U I10 ITIO3UITUH. OpmHaKo Kak yYXKe OBIIIO
CKd3aHO, MME€HOBAHHBIE aPI'YMEHTEI HE MOT'YT CTOATE I1epen MO3UINOHHBIMU. HaanMep:

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

HELLO WORLD

(1 row)

B mannOM 3alpoce apryMeHTHl a U b [IepeaaloTCs 10 MO3UIHUH, a uppercase — 110 UMEHH. EoguaCcTBEHHOE
000CHOBaHHE TAaKOT0O BEI30BA 3TeCh — OH CTall YyTb 6omnee unTaeMblM. OgHAKO Oy 00Jjiee CII0XKHBIX
(bYHK].[I/Iﬁ C MHO2KECTBOM apPryMeHTOB, YaCTh U3 KOTOPHEIX UMEIOT 3Ha4YeHHUd I10 YMOJIHYaHWIO, UME€HHas UIn
CMelllaHHad 1epegada IO3BOJIAIT 3alluCaTh BBI3OB SQ)CI)GKTI/IBHGG U YMEHBIIIUTH BEPOATHOCTD OIMOOK.

IIpumMeuyanue

HUmMeHHasa u cMellaHHas Ilepeflada B HACTOSIINN MOMEHT He MOXKeT UCII0/Ib30BaThCS IIPU BHI30BE
arperaTHou GyHKIIUHY (HO OHU OOIYCKAIOTCS, €CIU arperaTHas GYHKIIUS UCIIOJIb3yEeTCSA B KaueCTBe
OKOHHOH).
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NnaBa 5. OnpepeneHve AaHHbIX

OTa riaBa pacCcKas3bIBaeT, Kak CO37laBaTh CTPYKTYPH Oa3kbl JaHHHIX, B KOTOPHIX OYOYT XPaHUTHCS JaHHBIE.
B pensainmoHHON 6a3e JaHHBIX HaHHLIE XPaHATCS B TaOMHIIaX, TaK YTO OOJIBIIAs YACTh OTOM TJIABEHI
OymeT mOCBSIeHa CO3TaHWIO0 M U3MEeHEHUIO TaOInIl, a TakKXKe CpefcTBaM yIIPaBIeHUS HaHHLIMHU B HHX.
3aTeM MBI 0OCyOUM, KakK TalJIHIEI MOXKHO OOBEOUHSATH B CXEMBI M KaK OrPaHHYMBATh JOCTYII K HUM.
HaxkoHer1, MBI KpaTKO PaCCMOTPUM OPYTHe BO3MOKHOCTH, CBSI3aHHBIE C XpaHEeHUEeM OJaHHBIX, B YaCTHOCTH
HacleOoBaHWe, CEKIIMOHUPOBaHUe TabJIulI, ITPeOCTaBIeHusT, PYHKIIUN U TPUTTEPHL.

5.1. OcHoBblI Tabnuuy,

Tabnuila B pensuuoHHON 6a3e HaHHBIX MMOX0XKa Ha Tabnuily Ha Oymare: OHa TaK K€ COCTOUT U3
CTPOK H CcTOJIOII0B. YHCII0 U MOPSIOOK CTOJNOII0B (MKCHUPOBAHEI, a KaXOblM CcTOjOell uMeeT uMs. Jucio
CTPOK IIepeMeHHO — OHO OTpaXkaeT TeKylllee KOJHUUYEeCTBO HaXOMSIIUXCs B Hell maHHBEIX. SQL He maéT
HUKAKWX TapaHTUIH OTHOCUTEILHO MOPSAKA CTPOK TAOMUITEL. ITpu YTeHUH TaOIUIIBl CTPOKHU BLIBOISATCS B
ITPOM3BOJIFHOM MTOPSIAKE, ECJTH TOTBKO STBHO He TpebyeTcss copTupoBKa. [Togpo6Hee 3TO pacCMaTpPUBaAETCS
B I'maBe 7. Bomee Toro, SQL He Ha3HadaeT CTPOKAM yYHHUKAJIbHBIE MOEHTU(DHUKATOPEI, TAK YTO MOXKHO
MMEeTh B TabJIHIe HECKOJILKO IIOJTHOCTHIO UIEHTUYHLIX CTPOK. DTO BHITEKAET U3 MaTeMaTUIECKOM MOOEIH,
KOTOpyio peanusyetr SQL, HO OOLIYHO Takoe AyOIMpOBaHME HeXKelaTelmbHO. [1033Ke B 3TOU TJIaBe MEI
YBUOUM, KakK ero u3bexarh.

KazxkpgomMmy cToOnOITy COITOCTaBNIeH TUM HaHHBIX. TUI JaHHBIX OTPaHUYUBaeT HaOOP JOIMYCTUMBIX 3HAUEHUH,
KOTOpPBIE MOZKHO IIPHCBOUTH CTOJIOIy, M OHpeneseT CMBICIIOBOE€ 3HAYeHUE MaHHBIX MJIS BHEIYHCIIEHUH.
Hampumep, B cTonbel] YHMCIOBOTO THUIMA HeIb3s 3allucaTh OOBIYHBEIE TEKCTOBBIE CTPOKH, HO 3aTO €ro
OaHHBIE MOXKHO HCIIOIb30BaTh B MaTeMaTUYECKUX BBHIYUCIIEHUSAX. M1 HaoOopoT, ecinu cTOIOEI] uMeeT
THUII TEKCTOBOM CTPOKH, [JIs HETO OOIYCTHUMHI ITPAaKTUYEeCKU I00ble JMaHHBIE, HO OH HEIPUTONEH OIS
MaTeMaTUYeCKUX OeUCTBUM (XOTS ApyrHe ollepalluy, HallpuMep KOHKATeHAllUsI CTPOK, BO3MOIKHEI).

B Postgres Pro ecTh BHYITUTETLHBIN HAO0OP BCTPOEHHEBIX TUTIOB AAHHBIX, YIOBIETBOPSIONIN OOMBIITMHCTBO
mpunoxkeHud. [Tomb30BaTeIM TaKXKe MOTYT ONPEHensiTh COOCTBEHHBIE THIBI MAaHHBIX. BONBIIMHCTBO
BCTPOEHHBIX TUTIOB AAHHBIX UMEIOT MTOHSITHLIE MMEHa ¥ CEMAaHTUKY, TaK YTO MBI OTI0KUM UX ITOAPOOHOE
paccmoTpenue mo ['naser 8. Hamubosiee 94acTo MPUMEHSIOTCS CJIEOVIOIINE TUIHI JAaHHBIX: integer OJIA
LeJIBIX YUCEeJI, numeric OJIS YHUCEJI, KOTOPhle MOT'YT OBITh OPOOHEIMU, text OJISI TEKCTOBBIX CTPOK, date
IOJIS IaT, time OJIST BDEMEHHU U timestamp [ 3HAYEHUH, BKITIOYAOIHAX JaTy U BPeMs.

st co3maHus Tabmuilkl ucmonab3yeTcss Komanga CREATE TABLE. B aToif KoMaH[e BB OOJIXKHE YKa3aTh
KaK MUHUMYM MM HOBOM TaOIMIIEI M UMEHAa ¥ TUIIL JaHHBIX KaXkOoro cToibia. Hampumep:

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

Tak BBl co3mamuTe TaOMUIy my_first_table ¢ AByMs ctonbuamMu. [lepBwIMt cTonOel] Ha3kIBAeTCS
first_column M MUMEET THUII JAHHBIX text; BTOPOM CTONOEI] Ha3bkIBAETCS second_column M UMEET THII
integer. MiMeHa TaOmMIIBI ¥ CTOJIOIIOB COOTBETCTBYIOT CHHTAKCUCY HAEHTU(PUKATOPOB, OMUCAHHOMY
B Ilompaspene 4.1.1. VMiMeHa THIIOB TaKxXe SBISIOTCSA HAeHTU(GHUKATOPAMH, XOTS €CTh HEKOTOphie
UCKIIOYEHHUSI. 3aMeThTe, YTO CIIMCOK CTOJIOIIOB 3aKITI0OYAETCsI B CKOOKHM, a ero 3JIEMEHTHI Pa3mesIsioTCs
3amATEIMHU.

KoneuHo, mpenpigyimiuii npuMep HeHaTypasieH. OObBIYHO B MMeHaX TabJyiuil U CTOJIOIIOB OTpazkKaeTcs,
Kakue [aHHbBIe OHUM OyOyT comepzkaThb. [I03TOMYy maBaliTe B3r/IsHEM Ha 6ojiee pealMCTUYHHIN TpUMep:

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

)i
(Tum numeric MOXET XPAaHUTh OPOOHBIE YHCIIA, B KOTOPBIX OOBIYHO BHIPAZKAIOTCSI MEeHEXKHbBIE CYMMHI.)
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IToocka3ka

Korpma BBl cO3maéTe MHOTO B3aMMOCBSI3aHHBIX TaOIWI[, UMEET CMBIC/ 3apaHee BHIOpPATh eOUHBIN
mabyioH MMeHOBaHUS Tabmuil M CTonOuoB. Hampumep, pemwmTths, OymyT TM B MMeHaX Tabmil
HCIIOIL30BAThCS CYIIECTBUTEIbHLEIE BO MHOXKECTBEHHOM WM B eOWHCTBEHHOM uucie (ecThb
coo0paxKeHus B MOJIL3Y KaXKI0T0 BapraHTa).

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 Ttabnuiia Bam 6Gonbllle He HYy’KHA, Bbl MOXKETe yOAalUTh €€, BRINONMHUB KoMmaHmy DROP TABLE.
Hanpuwmep:

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 cpencTtBa, KOTOPEIE MEL 06CYJII/IJ'II/I, BEI y2K€ MO2XKeTe CO3O0aBaThb IIOJIHOCTBIO (by'HKI.[I/IOHaJ'IBHI:Ie
TaGHI/IHI:I. B IIPOOOJIZKEHU N 3TOM T'JIaBHI PaCCMAaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BOSMO2XKHOCTH, IIPU3BAaHHEIE
00ecCIieYunThb OeJIOCTHOCTh OAaHHBIX, 6e30I1acHOCTDb U YJIO6CTBO. Ecnu BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
TaGJ’II/IHI:I OaHHBIMU, BBl MO2Ke€T€e BEPHYTBCA K 9TOM TJIaBe I103XKe, a cerdac l'[epeI;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 ompepenenun TabauIilbl 3HAYEHWS II0 YMOJTYAHHWIO YKa3BIBAIOTCS IIOCJIE THIIA HAHHBIX CTOJOIA.
Hanpumep:

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

3HadyeHUe 10 YMOJTYaHWIO MOXKeT OBITh BHIpaXKeHHeM, KOTOpoe B 3TOM ClIy4dae BBIYUCIISETCS B MOMEHT
IIprYCBaWBaHUs 3HA4YeHUS II0 yMOJI4aHMIO (a He Korma co3maércs Ttabnuna). Hanmpumep, cronbiry
timestamp B KaYeCTBE 3HAYEHMS 10 YMOJYAHUS YacTO IIPUCBAMBAETCs CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fobOaBJjieHUs CTPOKMU B HEM OKa3aJjloCh TeKyllee BpeMs. EI€ oouH pacIpoCTPaHEHHEIN TpUMeED
— TeHepalus «I0oCcJieloBaTeIbHEIX HOMEPOB» OJIsT BCexX CTPOK. B Postgres Pro 3To oOGBIYHO HeaeTcs
IPUMEPHO 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 obpa3oM, myis cTOJIOIOB OH SIBJIIETCS TEM JKe, YeM HIpefcTaBiieHue misa Tabmunel. EcTh mBa
THUIIa TEHEPUPYEMBIX CTOJIOLIOB: COXPAaHEHHBIE U BUPTyasbHble. COXpAaHEHHBIN T€HEPUPYEMBIN CTOJIOEL]
BBIYUCIISIETCS TIPM 3amnucu (moGaBieHWM UM M3MEHEHWM) W 3aHMMaeT MeCTO B TabiuIle Tak ke, Kak
¥ OOBIYHEBIN cTONOEI]. BUpPTyanbHEIM TeHEepUPyeMbIN CTONIOEeN He 3aHMMAeT MeCTa U BBIYUCIISIETCS IIPU
yTeHuHU. [I09TOMY MOZXKHO CKa3aTh, YTO BUPTYaJIbHEIN Ir'eHEPUPYEMEIN CTOI0EI] IT0X0K Ha IIPEICTABIEHUE,
a COXpaHEHHBIN TeHEepUPyeMbIN CTOI0eI] — Ha MaTepHUaIn30BaHHOE MIPEeNCcTaBeHue (3a UCKIII0YEeHNEM
TOTO, YTO OH Bcerga OOHOBIISIETCS aBTOMaTUu4ecku). B HacTosimee Bpems B Postgres Pro peanmu3oBaHEI
TOJIBKO COXPaHEHHBIE TEHEPUPYEMBIE CTOJIOIIEI.

YToOH CO3MaTh TEHEPUPYEMBIH CTONOel], BOCIIONL3YHTEeCh MPemIoXeHHeM GENERATED ALWAYS AS
KOMaHOLI CREATE TABLE, HallpuMep:

CREATE TABLE people (

ce ey

height_cm numeric,

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

KmnioueBoe CJIOBO STORED, OIpefeNdiolliee THUII XpaHEHHs TeHepHUpPyeMoro CToJbIa, SBISeTCH
00s13aTeJIbHEIM. 3a mogpobHocTaMu obpaTtuTtech K CREATE TABLE.

ITpou3BecTy 3amKCh HEIOCPEOCTBEHHO B TEHEPUPYEMHBIN cTOJIOel HeNb3sd. [I09ToOMy B KOMaHAaxX INSERT
UM UPDATE HeJb3s 3ajaTh 3HAYeHWe [JIsT TaKWUX CTOJIOII0B, XOTS KIIIOYEBOE CJIOBO DEFAULT yKa3aTh
MOKHO.

I[TpuMuTE K CBENEHUIO CJIEAYIOUIME OTIUYUS T'e€HEePUPYEMEBIX CTOJIOIIOB OT CTOJIOIIOB CO 3HAYEHUEM
II0 yMOJI4YaHHWIO. 3HadeHUe cTonbla [0 YMOJYaHWIO BHIUMCISETCS OOWH pa3, Korma B Tabmuiry
BIIEPBEIE BCTABJISIETCS CTPOKA M HMKAKOe OPYroe 3HadeHUWe He 3aJlaHO; 3Ha4YeHUE JKe TeHepUpyeMoro
cTosibI1a MOXKET MEHSTHCS NPU U3MEeHEHUM CTPOKU U He MOXKeT OBITh IepeolpenesieHo. BripaxkeHue
3HAUYeHHUsd II0 yMONYaHUIO He MOXKeT obpalaTrhbCcs K OPYTuUM cToibnaM TalJjuIlbl, a TeHepupylllee
BBIpaXKeHUe, HAMPOTUB, OOBIYHO oOpallaeTcs K HUM. B BhrIpakeHUU 3HAYEHUS 110 YMOTYAHUIO MOTYT
BBI3HIBATHCS M3MEHUMBEIE QYHKIIUY, HAIPUMeED, random () UKW GYHKINY, 3aBUCAIINE OT BPEMEHH, a IJIisd
TeHepUpPYyeMBIX CTOJIOLIOB 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
¢urypupoBaTh IIOA3aIPOCHl U1K CCHIJIKM Ha KakKue-nubo 3HAaYEHUS, He OTHOCSIINECS K JaHHOU
CTPOKE.

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

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

e [Ilnst reHEpPUPYyEMOTO CTOJIOIIa HEeTb3s 3a4aTh 3HAaUEeHHUe 10 YMOJTYaHUIO UJIM CBOMCTBO
UOeHTU(UKAIUH.

e T'eHepupyeMbiii cTOJIOEI HE MOXKET OBITh YaCThIO K/II0Ya CEKIIMOHUPOBAHMUSI.
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* T'eHepupyeMble CTOJIOLEI MOTYT COOEPKAThCA B CTOPOHHUX Tabnuiiax. 3a mogpoOHOCTIMU
obpatuTtech K CREATE FOREIGN TABLE.

® HpI/IMeHI/ITeHBHO K HacCJiIegoOBaHHUIO:

* Ecnmu pomouTenbCKuii CTONOEI IBISETCS TeHePUPYyEeMBIM, JOYEPHUN OOJIKEH TeHePUPOBATHCSA TEM
Ke BeIpaxkeHueM. [[09TOMy B oIlpeeIeHUH TOYepPHero CTOJI0IIa Hy?KHO OIYCTUTD HPEeaIoKeHne
GENERATED, Tak KaK OHO OyJeT CKOIMMPOBAHO U3 POOUTEIIECKOTO.

B CJIyda€ MHOXKECTBEHHOI'O HaCJiegOBaHUsA, €CJIh OOUH pOJII/ITeHBCKI/II;I CTOJ'I6eI_I ABJIAETCA
TeHepUupyeMhbIM, BC€ COOTBETCTBYIOIIIE €EMY CTOJ'[GI_IBI B M€PaAPXHU HACJIeOOBaHHUA TaKXKe OOJIZKHBI
T€HEPHUPOBATLECA TEM 2K€ BhIPDAXKEHUEM.

* Ecnmu pomuTenbCKuii CTONOEI] He SABISIETCS TeHEePUPYEMEIM, TOYePHUMN CTOI0el] MOXKeT OhITh Kak
TeHEePUPYEMBIM, TaK U OOBIYHBIM.

HHomoMHUTENIbHBEIE 3aMeYaHus KacaloTCs UCIOIb30BaHU A T€HEePUPYyEeMBIX CTOJ'I6LIOB.

e IIpaBa gocTyma K TeHepUpPyeMBIM CTOJIOIaM CYIIeCTBYIOT OTHEILHO OT IIPaB [IJI HUXKeIeKalllux
06a30BBIX CTOJIOIIOB. [I09TOMY MX MOXKHO OPraHHU30BaTh TaK, YTOOLI OIpPeIe/IEHHEIN 10Ib30BaTellhb
MOT IPOYUTATh TEHEePUPYEMEIH CTOJIOEI], HO He HUXKejiexaIlue 0a30Bble CTOIOIIEL.

* TeHepupyeMBbIie CTOJIOIEI, B COOTBETCTBHUH C KOHIEHIINEH, TePEeCUNTHIBAIOTCS OCIIE BHITIOTHEHUST
TPUTTEPOB BEFORE. BCIEICTBHE 3TOT0, B TEHEPUPYEMBIX CTONMOIAaX OYOyT OTPaXKaThCs U3MEHEHMS,
MIPOU3BOOUMEIE TPUTTEPOM BEFORE B 6@30BEIX CcTONIOLAX, a 06pamaTbCcs B KOOe TaKOro TpUrrepa K
TeHEepUPYyeMBIM CTOI0LaM, HAalIPOTUB, HEJIB3S.

5.4. OrpaHu4yeHus

Tumbl maHHBIX caMu II0 cefe OrpaHMYMBAIOT MHOXKECTBO MOAHHBIX, KOTOPBHIE MOZXKHO COXPaHUTb B
tabnuie. OmHAKO OJIST MHOTHX IIPUJIOKEHUM TaK1e OrpaHUuYeHUs CIIUIIKOM Irpy6sie. Hanpumep, cTomnbetr,
copepzKalllui IIeHy MIPOOYKTa, MOIXKEH, BepPOsiTHO, IIPUHUMAaTh TOJILKO ITOJIOKUTEJIbHBEIe 3HaueHus. Ho
TAKOT'0 CTAaHOAPTHOTO TUIA HaHHEIX HET. BO3MOXKHO, BBl TAKXKe 3aX0OTUTE OTPAHUYUTD JaHHEIEe CTOJIOIA 10
OTHOIIEHWIO K IPYTUM CTOJIOIaM Ui cTpokaM. Hampumep, B Tabnuile ¢ uHGoOpMalme 0 ToBape JoIXKHa
OBITH TOTBKO OOHA CTPOKA C OIpPemenéHHBEIM KOIOM TOBapa.

s pelieHus: MOgoOHBIX 3amay SQL M03BOISIET BaM OIPENesaTh OTPAaHUYeHUs OIS CTOJIOIIOB 1 TaOIuII.
OrpaHuuyeHHs OAl0T BaM BO3MOXKHOCTH yIIPaBNIATh HAaHHLIMH B TaOuIlaXx TakK, KaK BBl 3ax0oTuTe. Eciu
IIOJb30BATENIb IIOMEITAETCS COXPAHUTh B CTONOIlE 3HaUYeHHe, Hapyllalolllee OrpaHUuYeHUs, BOSHUKHET
omubKa. OrpaHuYeHus OyOyT OeliCTBOBATh, JaikKe eCJIM 3TO 3HaYeHHEe 0 YMOTYaHUIO.

5.4.1. OrpaHuM4YeHMsA-NpPoOBepPKHU

OrpannueHHe-IpoBepKa — Haubojiee OOIIMI{ TWUII OrpPaHUYEHMIl. B ero ompemeneHHNM BHI MOXKeETe
yKa3aTh, YTO 3HaUeHHEe JAaHHOTO CTOJIOIIa MOJI?KHO YIOBJIETBOPSTE JIOTHYECKOMY BHIPAXKEHUIO (IPOBEepPKe
UCTUHHOCTH). Hampumep, 1leHy ToBapa MOXKHO OTPAaHUYUTh IOJIOKUTEIbHEIMY 3HAUEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kak BBl BUOHUTE, OrpaHHUYEHHEe OIpeHesseTcs IIOCJie THUIla HaHHBIX, KaK ¥ 3HaYeHHe 0 YMOIYaHHIO.
3HAaYeHUS MO YMOJNYAHHUIO M OrPaHHYEHMs MOTYT YKas3bIBaThCA B 000M mopsimke. OrpaHHYeHHe-
IPOBEpPKa COCTOUT U3 KITIOUEBOT0 CJIOBa CHECK, 3a KOTOPLIM MAET BEIpaXkeH1e B CKOOKaX. ITO BEIPaKeHUe
TOJIZKHO BKJIIOYATEL CTOJIOEIl, OIS KOTOPOTO 3amaéTcs orpaHu4YeHIre, MHade OHO He HMeeT OOJIBIIIOTOo
CMEICJIA.

Brl MOKeTe TakKkKe IIPUCBOUTH OTPaHUYEHHIO OTOEJIbHOE M. 31O YIIydquaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECS Ha 3TO OI'paHHYEHHe, KOI'la BaM IMOHAJOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO TakK:
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CREATE TABLE products (

product_no integer,

name text,

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

To ecTs, YTOORI CO30aTh HMEHOBaHHOE OrpaHH4Y€eHHre, HallUuIIINTe KJIII04YeBOoe CJIOBO CONSTRAINT, a 3a HUM
I/IJIeHTI/I(l)I/IKaTOp 1 COOCTBEHHO olpenesienrne OrpaHu4YeHud. (Ecnu BEI HE oIpeneinnuTte UMAd OrPaHUYEHUA
TaKHUM o6pa30M, CucreMa BbI6epeT OJid HEeTro UM 3a BaC.)

OrpaHuueHKne-IIPOBEpPKa MOKET TaKXKe CChIIaThCS Ha HeCKOJILKO CTOJI610B. HampuMep, eciiu Bel XpaHUTE
OOBLIYHYIO IIeHY U IIeHY CO CKMOKOM, TaK Bbl MOXKETe rapaHTUPOBaTh, UTO IleHa CO CKHOKOMH OymeT Bcermga
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

HepBbIe OBa OTPaHUYEHUSA OIIPEOEeJIAI0TCA IIOXOZXKUM 06pa30M, HO OJI1d TPEThEro MCIIOJIb3YETCA HOBBIN
cunTakcuc. OHO He CBS3aHO C OHpeHeHéHHBIM cTonbioM, a IIpenCTaBJIEHO OTOEJIBHBIM 3JIEMEHTOM
B CIIMCKeE. OHpeI[eHeHI/IH CTONOILIOB U TaKue omnpenejieHnusa Ol"paHI/I‘-IeHI/II;I MOZKHO II€epeCTaBJIfATE B
IIPOMU3BOJIBHOM IIOPSAOKE.

IIpo mepBBIe OBa OTrpaHHUYEHUS MOXKHO CKa3aTh, YTO 3TO OTPAaHUYEHUs CTOJIOIIOB, TOTHa KakK TPEeThe
SIBIISIETCSI OrpaHUYeHueM TabOmuIlkl, TaK KaK OHO HAIMCAaHO OTHEJIbHO OT OIIpedeNieHu# CTOI0II0B.
OrpaHu4YeHus: CTONOIIOB TaKyKe MOIKHO 3aIliCcaTh B BUE OrpPaHUYEeHUI TAaOIHUILI, TOrma Kak obpaTHoe
He Bcerfa BO3MOJXKHO, TaK KakK IOApa3yMeBaeTCsd, YTO OrpaHHUeHUe CTOJIOIla CChUIaeTCsd TOJIbKO Ha
cBsi3aHHHIM cTonber. (XoTs Postgres Pro atoro He TpebyeT, HO Ojisi coBMecTuMOoCTu ¢ gpyrumu CYB]I
JIydIlle cjemoBaTh 3TO IIpaBuUily.) PaHee IpuBeOEHHBIN IIPUMEP MOXKHO IIepenucaTh 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)
)

Wnu 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)
)i

9TOo merno BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6HI/II_IbI MOZKHO IIpHCBaKMBaTh KME€HA TaK 2Ke€, KaK 1 OIrPDaHNYEeHUAM CTOJ'IGI_IOB:

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

discounted_price numeric,

CHECK (discounted_price > 0),

CONSTRAINT valid_discount CHECK (price > discounted_price)

CnemyeT 3aMeTHTh, 4YTO OTpaHWYEHHUE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhIpaXeHue NIPUHUMAaeT
3"Hauenue true unu NULL. Tak Kak pe3yjnbTaTOM MHOTHX BbIpaxkeHuiut c¢ omepanpmamu NULL GymeTt
3"Hauenue NULL, Takue orpaHnuYeHus He OyayT mpensaTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
YTo6BI rapaHTUPOBATh, YTO CTONIOEI He conepxkuT 3HaueHuss NULL, MOKHO UCTI0OJIL30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOE B CJIEAVIOIIEM pa3aere.

IIpumMeuyanue

Postgres Pro He moOmepXKHBaeT OrpPaHHYEHMsS CHECK, KOTOpHIe 00palllaloTCcs K OaHHBIM, He
OTHOCSIIMMCSI K HOBOM HJIM WM3MEHEHHON CTpPoKe. XOTs OrpaHMYeHHe CHECK, Hapyllallee
9TO MPABUIO, MOXKEeT paboTaThb B IPOCTHIX CIIy4yasxX, B 00OIeM Ciydae Helb3s rapaHTUPOBaTh,
yTo 0a3a JaHHBIX HEe NPUOET B COCTOSHHE, KOTHA YCJIOBHE OTPAaHUYEHHUS OKaxKeTCs JIOKHBEIM
(BcimemcTBHME TMOCHEOYIOIINX H3MEHEHHH OPYTHMX YYacTBYIOIIMX B €ro BHIYHCJIIEHHH CTPOK). B
pe3ynbTaTe BOCCTAHOBIEHHE BHITPYKEHHHEIX TaHHBIX MOXKET 0Ka3aThCs HEBO3MOXKHBIM. Bo BpeMs
BOCCTAHOBIIEHHUS BO3MOXKEH CcOOM, Haxke eCIH IIOJIHOEe COCTOsiHKMe 0a3bl JaHHBIX COTJIaCyeTCsl C
YCJIIOBHEM OTPaHUYEHHUSsI, [I0 HPUYHHE TOTO, YTO CTPOKH 3arpyzKal0TCs He B TOM IIOPSIOKe, B KOTOPOM
9TO ycioBue OymeT coOmomaThCsa. [1oaToMy OjIsi OompemesieHHs OTPaHUYEeHHH, 3aTparuBalOIINX
OPYTHE CTPOKU U APYTHue TabJIUIIEI, UCIIOJIE3YUTE OrpaHuYeHUsI UNIQUE, EXCLUDE MU FOREIGN KEY,
€CJIM 3TO BO3MOXKHO.

Ecnu BaMm He HyKHa MOCTOSHHO TTOOOePKUBaeMasi TapaHTHUs I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOH
MTPOBEPKM HOOABISIEMOM CTPOKHU TI0 OTHOILIEHUIO K IPYTUM CTPOKAaM, BBl MOXKETE pPeain30BaTh 3Ty
MIPOBEPKY B COOCTBEHHOM TpUrrepe. (ITOT MOAXOHA MCKITIOYAET BHIIIIEOTTUCAHHbIE TTPOOIEMBI TTPHU
BOCCTAHOBIEHWM, TaK KaK B BHITPy3Ke Pg dump TPUTTEPH BOCCO3[AIOTCS IOCIIE Tepe3arpy3Ku
OAHHBIX, ¥ TTO3TOMY 3Ta IIPOBepPKa He OyOeT meicTBOBATh B MIPOIIECCE BOCCTAHOBIIEHMS.)

IIpuMmeyanue

B Postgres Pro npepmnonaraeTcsi, 4TO YCJIOBUS OTPaHUYEHUU CHECK SIBJISIOTCS IOCTOSSHHBIMH, TO
€CTh IIPW OOMHAKOBHIX MAHHBIX B CTPOKE OHM BCerfa BBHIOAIOT OOWHAKOBHIN pe3yJbTaT. MIMeHHO
9TUM IIPEAIIONI0KEHNEM OIpPABOBIBAETCS TO, YTO OTPAHUYEHUS CHECK IIPOBEPSIOTCS TOJBKO IIPU
mo0aBJIeHWH WM H3MEHEHWM CTPOK, a He IIpHU KaxXaoM obpamneHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAYHPEXRAEHNE O HEOMYCTUMOCTH OOpaIeHnil K APyruM TabnuilaM SIBJISEeTCS YaCTHBIM
CIIEICTBHEM 5TOT'0 IIPENIIOJIOKEHNS.)

OgHAKO 3TO MPEedIoIOXKEeHHe MOXKEeT HapyIIaThbCs, KAaK 4YacTO OBIBAaeT, KOrga B BhIPAXKEHWH
CHECK HMCIOJIb3yeTCs II0JIb30BaTeNbCKas (PyHKIMsI, II0BeleHHne KOTOPOI BIIOCTIEICTBUYA MEHSIETCH.
Postgres Pro He 3ampelnaeT 3TOTO, W €C/IH CTPOKH B Tabiuile MepecTaHyT yOOBIETBOPATH
OTPaHWYEHUI0 CHECK, 9TO OCTaHeTCS He3aMe4YeHHBIM. B UTOTre IpPU IIOMNBITKE 3arpy3uTh
BEITPY2KEHHEIE I103XKe MaHHbIe MOTYT BO3HUKHYTH HpPOOIeMbl. [109TOMYy MOmOOHBEIE W3MEHEHUS
PEKOMEHIYeTCsI OCYIIEeCTBISITh CIeAyIoluM 00pa3oM: yOAIUTh OrpaHudYeHue (MCIOIb3ysa ALTER
TABLE), U3MEHHUTH oIlpeeieHre QyHKINK, a 3aTeM IIepeco3aTh OrpaHuYeHrue TOH Ke KOMaHIoH,
KOTOpas IIPU 3TOM II€PEIIPOBEPUT BCE CTPOKHU TAOIIHIIEL.

5.4.2. OrpannuyeHmsa NOT NULL

Orpannuenne NOT NULL mpocTo ykKa3blBaeT, YTO CTONOIy Henb3s mpucBauBaTh 3HadeHme NULL.
I[Tpumep cuHTaAKCHUCA:
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CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric

)i

Orpaunuenune NOT NULL Bcerpma 3anuchIBaeTCs KaK OTpaHWYeHUe CTonbIlla U (PYyHKIMOHAILHO
9KBUBAJIEHTHO OTPaHUYEHUI0 CHECK (uMg_crounbuya IS NOT NULL), HO B Postgres Pro siBHOe orpaHudeHue
NOT NULL pa6otaetr 60siee 3¢ deKTuBHO. XOTsI Y TAKOM 3aIllMCH €CTh HEeJOCTAaTOK — Ha3HAYUTh UMS
TaKUM OTPaHUYEHUSIM HeJb34.

EcTecTBeHHO, Aysi cTONMOLIA MOXKHO OTPEHOENIUTh OOJIbIle OJHOTO OTpaHWYeHwus . [[JI 9TOTO UX HYXKHO
IIPOCTO yKa3aTh OMHO 3a APYTUM:

CREATE TABLE products (

product_no integer NOT NULL,

name text NOT NULL,

price numeric NOT NULL CHECK (price > 0)
)

Ilopsimok 3mech He HMMeeT 3HA4YeHWs, OH He o00s3aTelbHO COOTBETCTBYET IIOPSOKY IIPOBEPKU
OTPaHUYEHUMN.

s orpaHudYeHusT NOT NULL eCTh U oOpaTHOe: orpaHudYeHue NULL. OHO He O3HadaeT, 4To CTonbel]
IOJI’)KeH MMeTh TonbKo 3HaueHue NULL, uTo KoHeuHO 61110 OB 6eccMbIicIeHHO. CYyTh e eTo B IIPOCTOM
yKa3aHuu, 4To cTosbelrl MoxkeT uMeTh 3HayeHrne NULL (3To moBemeHue 1o ymondanuioo). OrpaHuyeHue
NULL OTCYTCTBYeT B cTaHgapTe SQL M MCIOIb30BaTh €ro B IIEPEHOCUMBIX IIPUJIOXKEHUSAX HE ClIeayerT.
(Ouo Onmo mobGaBimeHo B Postgres Pro TOMBKO OJII COBMECTHMOCTH C HeKoTopbiMu mpyrumu CYBII.)
OmHaKO HEeKOTOPHIe ITOTh30BaTe ! JII0OAT eT0 UCII0Ib30BaTh, TAK KaK OHO MMO3BOJISIET JIETKO ePeKIIIoYaTh
OorpaHUYeHUs B cKpurte. Hampumep, Bl MOXKeTe HadaTh C:

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

)i

¥ 3aTeM BCTaBHUTH KJIIOUEeBO€e CJIOBO NOT, rae HOTpe6yeTC5{.

ITogcka3ka

ITpu mpoeKTUPOBAaHUY 0a3 MAHHBIX Yallle BCEro OOJILITMHCTBO CTOJIOIOB JOJIKHEI OLITh TOMEYEHEI
kak NOT NULL.

5.4.3. OrpaHU4YeHMsA YHUKANIbHOCTH

OrpaHuYeHUS YHUKATbHOCTY TAaPAHTUPYIOT, YTO JAHHLIE B OTPENeIEHHOM CTOJIOLE UJTA TPYIITe CTOMOIIOB
VHUKAJIbHEI CPEY BCEX CTPOK Tabmuipl. OrpaHnYeHne 3aMMCHIBAETCS TaK:

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

)

B BUOE OrPaHUYEeHUA CTOJ'I6I_Ia U TakK:

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

B BHUE OrpaHUYEeHUdA Ta6.TII/IL[bI.

YtoOBl OmpemenuTh OTPAaHMYEHHWE YHUKAJIbHOCTH MOJI TPYINE CTONOIIOB, 3alUINIUTE €ro B BUIE
orpaHWYeHus TaOIUIE, IePEeYUCIINB UMEHa CTOJIOIIOB Yepe3 3amATyIo:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Takoe orpaHuYeHHE YKa3hIBaeT, YTO COYETaHHEe 3HAUYEHWIH IIePeYMCIIeHHBIX CTOJIOIOB HOJXKHO OBITH
VHUKAJIBHO BO BCel TabIuIle, TOTOa KaK 3HaYeHHUs KaXKaoT0 CTOJIOIa 0 OTOEeIbHOCTH He HOJIXKHEI OBITh
(1 0OBIYHO He OyOyT) YHUKAIbHBIMH.

Bbl MOXKeTe Ha3HAYUTh YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHBIM o6pa30M:

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

)i

IIpH HO6aBHeHHH OrpaHHUYEeHHNsA YHUKAJIBHOCTHU GYﬂeT ABTOMaATH4YE€CKH CO30aH YHHKaHLHHﬁ UHOeKC-B-
oepeBo Ojis CTOJ'I6].[a UJIN T'PYIIIIEL CTOJ'I6LIOB, IIePpeYUuCJIEHHBIX B OTPAHNYEHHUHN. YcnoBue YHUKAJIBHOCTH,
PacCIIpoCTpaHdgIIeeCsa TOJIBKO Ha HEKOTOPhIe CTPOKH, HEJIb34d 3allMCaTb B BHOE OI'DaHUYEHUA
YHHKaHBHOCTH,OHHaKOTaKOGyCHOBHe]MOHGH)YCT&HOBHTB,C03ﬂaBYHHKaHBHBﬁiqaCTHquﬁiHHHGKQ

Boob1e roBopsi, orpaHUYeHHE YHHKAIbHOCTH HapyIIaeTcs, eciiu B TabHuIle OKa3bIBaeTCS HECKOJIBKO
CTPOK, YV KOTOPHIX COBHAHAIOT 3HAYEHWsS BCEX CTOJIOIOB, BKIIOYEHHBIX B orpaHudeHue. OmHaAKO OBa
3HauveHuss NULL npu cpaBHEeHMM HHKOTrOa He CYHTAIOTCS PaABHBEIMH. JTO O3HAYaeT, YTO Oaxe MIpH
HaIW4YWKU OTPAaHUYEHHUS YHUKAJIbHOCTH B TaOIWIle MOXKHO COXPAHUTL CTPOKU C OyOIUPYIOITUMHCS
3HaYeHUAMH, eciau OoHu comepzkaT NULL B oOgHOM MM HECKOJBKHX CTOJIOIAX OTPaHHYEHHS. ITO
TIoBefleHre COOTBEeTCTBYeT cTaHmapTy SQL, Ho Mel chibimanu o CYB]I, KoTophie BemyT ceOsi Io-Opyromy.
HmMmeliTe B BUOy 9Ty 0COOEHHOCTh, pa3pabaThiBasi IEPEHOCHUMEBIE TPUIIOKEHUS.

5.4.4. NMepBUUYHbIE KJIIOYMU

OrpanuyeHue IIEPBUYHOTO KJTIOYa O3HAYAEeT, YTO 00Pa3YIOIIHM eT0 CTOIOEI] MIK IPYIIIIa CTOJIO0B MOXKET
OBITh YHUKAJIPHBEIM UOeHTU(GHUKATOPOM CTPOK B Tabmuie. [Is 3Toro TpebyeTcs, YTOOB 3HAUYEeHUs OLLITH
OOHOBPEMEHHO YHUKANIbHEIMHU 1 OTIUYHBIME OT NULL. TakumM o6pa3oM, TabGIHIBI CO CIEOYIOMIUMU IBYMS
ompenesieHUsIMHU OyOyT MPUHUMATh OOUHAKOBEIE TaHHBIE:

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/I‘-IHBIe KJIIO4YX MOTYT BKJIIOYATh HECKOJIBEKO CTOJ'I6LIOB; CHUHTAKCHC IIOXO02K Ha 3allMCh Ol"paHI/I‘-IeHI/Iﬂ
YHHUKAJIBHOCTH:

CREATE TABLE example (
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a integer,

b integer,

c integer,

PRIMARY KEY (a, c)
)i

ITpu pobGaBnIeHMU MEPBUYHOTO KJII0OYa aBTOMATHUYECKM CO3[AETCSA YHUKAJILHBLIM MHAEKC-B-mepeBo miis
cTosib11a UIU T'PYIIIEI CTOOIIOB, IEPEYUCIIEHHBIX B IEPBUYHOM KJTI0Ye, U TaHHBIE CTOJIOIBI IIOMEYaloTCs
KaK NOT NULL.

Tabnuna MoXXeT HuMeTb MaKCUMyM OIMH IepBUYHBIM Kmood. (OrpaHu4YeHUdl YHUKANIBHOCTU U
orpaanderul NOT NULL, koTophle GyHKIIMOHATILHO IOYTH PAaBHO3HAYHEI IIEPBUYHEIM KJII0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HAa3HAYMUTh OTPAaHUYEHMEM MMEPBUYHOT0 KJII0Ya MOXKHO TOJIbKO OfHO.) Teopus
PeNSUMOHHBIX 0a3 MaHHBIX TOBOPUT, YTO MEPBUYHBIN KJIIOY MOJIKEH OBITh B Kaxkaou Tabnuile. B Postgres
Pro Takoro xxécTtkoro TpeboBaHUS HET, HO OOBIYHO JIy4Ille eMy CJIe0BaTh.

[TepBuuYHBIE KIIOYU IIOJI€3HE U OIS HOKYMEHTHPOBAHUS, U OIS KJIWEHTCKUX NpUiIoxkeHU. Hanpumep,
rpa¢uyecKoMy IIPUIOKEHUIO C BO3MOXKHOCTIMM PENAKTUPOBAHMUS COOEPKUMOTO TAaOIUITLI, BEPOSITHO,
nmoTpe0dyeTcss 3HATh MEPBUYHBINA KiTI0Y TaOIUIE, YTOOB OOHO3HAYHO MOEHTU(GUIMPOBATH €€ CTPOKHU.
INepBuYHBIE KITIOYN HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KIII0Y B TaOIHIle
OIIpeHeNisieT IIeJIEBBIE CTOJIOLE 10 YMOTYAHUIO OJISI CTOPOHHUX KJTIOYEN, CChUIAIOMINXCS Ha 3Ty Tabmuiy.

5.4.5. BHewHue KJo4u

OrpaHu4YeHWe BHEITHErO KITI0Ya yKa3bIBAeT, YTO 3HAYEHUS CTOJIOUa (MM TPYIIHL CTOJIOOB) MOJIXKHEI
COOTBETCTBOBAaTh 3HAUEHUSM B HEKOTOPOU CTPOKe OPYrod Tabmuilkl. 9TO HA3BIBAETCS CCbLAOYHOU
Ue/10CMHOCMbIO IBYX CBSI3AHHBIX TAOITHII.

IlycTh y Bac yxke ecTb Tabimiia IPOLYKTOB, KOTOPYIO Mbl HEOOHOKPATHO UCIIONIb30BaIk PaHee:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)i
HaBafITe IIPEeOIroJyIOZKMM, 4TO Yy BaC €CThb Taﬁnnua C 3aKa3aMHu 3THUX IIPOAYKTOB. MBI XOTHM, YTOOLL B
TabIuIle 3aKa30B COOEePKaINCh TOIBKO 3aKa3kl e CTBUTEIILHO CYIIIeCTBYIOMIUX ITPOAYKTOB. I[109TOMY MEI
orpeneinuMm B Hel OrpaHNY€HNEe BHEITHETI 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 TakuM OrpaHMUYeHUEeM CO37aTh 3aKa3 CO 3HaUeHUeM product_no, OTCYTCTBYIOIIUM B Tabsuiie products
(1 He paBuriM NULL), 6ymeT HEBO3MOIXKHO.

B Takoii cxeme Tabnuily orders Ha3BIBAIOT NOOYUHEHHOU Tabnuiel, a products — 21asHOI.
COOTBETCTBEHHO, CTOJIOIIBI HA3BIBAIOT TaK K€ IOOUYMHEHHBIM M TJIaBHBIM (HJIM CCBHUIAIOIIMMCS U
IIeJIEBBEIM).

Hpenbmymyfo KOMaHOy MO2KHO COKPATHUTH TakK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)i
TO €CTh, €CJIN OIIYCTUTH CIIMCOK CTOJ'I6I_IOB, BHEIIHUH KJII0Y 6y,ueT HEesABHO CBsA3adH C II€PBHYHBIM KJIIOYOM
TJIaBHOH TAOJIHUIIHL.
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OrpaHquHmo BHEIITHET O KJII0Yad MO2KHO HAa3HAYUTh UM CTaHOAPTHBEIM CII0COOOM.

BHemrHW# KII0Y TaKXKe MOXKET CCHIIAThCS Ha I'PYIIIY CTOJIOI0B. B 9TOM ciIydyae ero Hy»KHO 3allHCcaTh B
BHOe OOLIYHOTO OrpaHnYeHus Tabmuiel. Hampumep:

CREATE TABLE tl1 (
a integer PRIMARY KEY,
b integer,
c integer,
FOREIGN KEY (b, c) REFERENCES other_table (cl, c2)
)i
ECTeCTBeHHO, YUCJIO U THUIIBI CTOJ'IGLIOB B OIrPaHHUYE€HHU OOJIZKHBI COOTBETCTBOBATH YHUCIIy U THIIAM
1IeJIeBBIX CTOJIOIIOB.

HNHorpa mmMeeT CMBICH 3aflaTh B OrPaHUYEHUY BHEIITHETO KJII0Ya B KaYeCTBE «OPYTrod TaOIUIBI» Ty Ke
TabIUITy; TAaKOM BHEITHUI KJTIOY Ha3bkIBA€TCS CCblAAoWUMC Ha cebs. HampuMep, eCiiv BBl XOTUTE, YTOOHI
CTPOKY TaOJIMIIEI IIPEACTABIISIIN Y3/Ibl IPEBOBUIHON CTPYKTYPHI, BBl MOXKETE HAIMCATh

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

)i

[ 71s1 y371a BepXHero ypoBHs parent_id OymeT paBeH NULL, moka 3amucu ¢ oTTuYHBIM OT NULL parent_id
OyOyT CChIIATHCS TOIBKO Ha CYIIECTBYIOIINE CTPOKHU TaOJIHIIBL.

Tabmnuila MOXKeT CogepXaTh HECKOJILKO OTPAHNUYEHHM BHEIITHET 0 KJTI04Ya. ITO II0JIe3HO OIS CBSI3M TaOIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOTrMM. CKaxkeM, y BaC eCTb TaOJIUIIEl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO IIPOAYKTOB (UTO HEBO3MOZXKHO B IIpedbIayInei cxeme). s
9TOTr0 BHI MOZKETE HCIIOIb30BaTh TAKYI0 CXEMY:

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

)i

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

)i

CREATE TABLE order_items (
product_no integer REFERENCES products,
order_id integer REFERENCES orders,
quantity integer,
PRIMARY KEY (product_no, order_id)
)
3aMeTBTe, 49TO B nocneuHeﬁ TaGJ’II/IHe HepBH‘IHBIfI KJIIOY ITOKPEIBA€T BHEIITHKE KJIIOYH.

Mel 3HaeM, 4YTO BHEIIHME KJIIOUM 3allpellaloT CO3[aHue 3aKa30B, He OTHOCAIIMXCSI HU K OOHOMY
nponykTry. Ho 4TO menmaTh, eciu IIOCJIE CO3MaHUS 3aKa30B C ONPENENIEHHBIM IIPOOYKTOM MEI 3aXOTHUM
yomanuth ero? SQL cmpaBUTCA C 3TOM cUTyanmei. MHTyunusa NOAOCKa3bBaeT CJieAyIoIlNe BapHaHTEHI
TIOBEOEeHUs:

e 3amnpeTuTh yOajaeHue MPoayKTa
e VOoanuThb TaKXKe CBSI3aHHBIE 3aKa3bl
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e Yro-TO eme?

st uamIoCTpaIuu JaBaiTe peanu3yeM CIEAyIoIllee MOBeNeHHe B BHINIEIPUBEOEHHOM IIpUMepe: Mpu
TIOTLITKE yHANeHus TPOAYKTa, Ha KOTOPHIM CCHIJIAIOTCS 3akKal3bl (Yepe3 Tabnauily order_items), MEI
3ampenaeM 3Ty oneparuio. Eciu ke KTO-TO ITOMBITAeTCS YAAIUTh 3aKa3, TO YOAJIUTCS U eT0 COOEPKUMOE:

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 ON DELETE RESTRICT,
order_id integer REFERENCES orders ON DELETE CASCADE,
quantity integer,
PRIMARY KEY (product_no, order_id)

)

OrpaHuyuBalolIve ¥ KacKafgHble yHajleHuss — fABa Haubojee pacIpOCTPaHEHHBIX BapuaHTa. RESTRICT
npenoTBpalllaeT yOajeHUe CBSI3aHHOM CTPOKM. NO ACTION O3HAYaeT, UTO €CJIM 3aBUCHUMBIE CTPOKU
IPOOOJIKAIOT CYILIEeCTBOBaTh IIPU IIPOBEPKE OTrpaHUYEHUs, BO3HUKAET oluOKa (3TO IIOBeIeHHE II0
yMonuaHuio). (I'7TaBHEIM OT/IMYMEM STHUX ABYX BapHaHTOB SBISETCS TO, YTO NO ACTION IIO3BOJIIET
OTJIOXKUTH ITPOBEPKY B ITPOLIECCE TPAH3AKIINHY, & RESTRICT — HET.) CASCADE YKa3bIBAET, YTO IIPU YIaJIeHUU
CBSI3AHHHBIX CTPOK 3aBUCHUMEIE OT HUX OyAyT Tak Ke aBTOMaTU4YeCKHU yHaJjieHbl. ECTh eIlé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipm ymameHUM CBsSI3aHHBIX CTPOK OHM Ha3HAYAIOT 3aBUCHUMBIM CTOIOIIAM
B momuyuHEHHOU Tabnuile 3HaveHuss NULL unu 3HaYeHUs IO YMOJTYaHUIO, COOTBETCTBEHHO. 3aMeThTe,
4YTO 9TO He OyHoeT OCHOBAaHMEM [Jisi HapyIlIeHUs orpaHmdeHui. HampuMmep, eciu B Ka4yeCTBe OeHUCTBUS
3ajaHO SET DEFAULT, HO 3HaU€HUe I10 YMOJIYaHHUIO He YIOBIETBOPSET OrPpaHMYEeHNIO BHEIITHET 0 KJTio4a,
oreparusi 3aKOHYUTCS OITUOKOM.

AHanoru4Ho YKa3aHHUI0 ON DELETE CyIIeCcTByeT ON UPDATE, KOTOpPOe€ cpa6aTmBaeT IIpPU U3MEHEHHNU
3dadaHHOT' O CTOJ'IGI_[a. HpI/I 9TOM BO3MOZKHBIE MENCTBUS Te XKe, @ CASCADE B JaHHOM CJIydae O3Ha4aeT, 4TO
N3MeHEHHBIe 3HAaUYeHHUSI CBSI3aHHBIX CTOJ'I6I_[OB 6y,'E[YT CKOITMPOBAHEI B 3aBUCHUMBIE CTPOKH.

OOGHIYHO 3aBHCHMas CTPOKa He HOJI2KHA yHOOBIETBOPATH OTPAHNYEHUIO BHEITHETO KITI0Ya, €CJIM OOUH U3
CBsi3aHHHIX CTOJO1I0B comepkuT NULL. Ecnu B 00bsiBIeHMEe BHEIIHEro Kiio4ya mobaBineHo MATCH FULL,
CTpoKa OymeT yIOOBIETBOPSTb OTPAaHUYEHUIO, TOJIBKO €CJIM BCe CBsizaHHBIE CTONOIEI paBHEI NULL (TO
ecTh pu pa3HbiXx 3HaueHuAX (NULL u He NULL) rapaHTUpPyeTCs HEBLIIIOJIHEHUE OTPaHUYEHUS MATCH
FULL). Eciiu BEI XOTHTE, YTOOBI 3aBUCUMBIE CTPOKU HE MOTJIM u36eXKaTh ¥ 9TOI0 OTPaHNYeHusI, OOBSIBUTE
CBSI3aHHEIE CTOJIOITEI KaK NOT NULL.

BHemHW# KII0Y [OJI2KEH CCHIIAThCSI Ha CTOJOIL, 0Opasyoliue MepPBHYHBIA KIIOY WX OrpaHUYeHHe
VHUKANIbHOCTH. TaKWM 00pas3oM, [jisd CBSI3aHHEIX CTOJIOIOB Bcernga OyOmeT CYIIeCTBOBATh HHIEKC
(ompemenéHHLIE COOTBETCTBYIOIIMM II€PBHYHBIM KIIIOYOM HJIM OTpaHHYEHHEeM), a 3HAYMUT NIPOBEPKHU
COOTBETCTBHUS CBI3aHHOU CTPOKHU OYOYT BRITONMHATHCS 9PPHeKTUBHO. Tak KaK KOMaHIbl DELETE [IJIsI CTPOK
TJIaBHOM TaOMIIEI MM UPDATE [JIs 3aBHCHMEBIX CTOJIOIIOB IIOTPEOYIOT MPOCKAHWPOBATh HOTUMHEHHYIO
TAaOIUITy ¥ HAaWTH CTPOKH, CCHIJIAIOIIMECS Ha CTaphle 3HAYEeHHS, IOJIe3HO OymeT MMEeTh MHOEKC U IS
MMOOUYHUHEHHEIX CTOJIOIOB. HO 9TO HYXKHO He BCerja, ¥ CO37aTh COOTBETCTBYIOIIUN MHIEKC MOXKHO IIO-
pa3HoOMYy, IIO3TOMY OOBLABIIEHME BHEIIHEro Kiioda He CO3[aéT aBTOMAaTHYEeCKH MHIEKC II0 CBSI3aHHEIM
CTOJIOIIaM.

IMogpoGHee 00 W3MeHEHWM M yHOAJIEHWM OAHHBIX pPacCKal3biBaeTcsa B [1aBe 6. BEH Takke MoxeTe
nmogpoOHee y3HATH O CHHTAKCHCEe OrpPaHWYeHUI BHEITHeTo Kimoda B cupaBke CREATE TABLE.
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5.4.6. OrpaHM4YeHUA-UCKJIIoYEeHUs

OrpaHuYeHUS-UCKIIIOUEHUS TapaHTUPYIOT, YTO IIPU CPaBHEHUU JIIOOBIX IOBYX CTPOK II0 YKa3aHHBEIM
CcTONOIIaM UM BHIPAXKEHUSM C IIOMOIILI0 3afjaHHBEIX OIEPaTOPOB, MUHUMYM OIHO U3 3TUX CPaBHEHUH
Bo3BpatuT false unu NULL. 3anuceiBaeTcs 9TO Tak:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

HpI/I JIOGBBJIGHI/II/I OrPaHNYEHUA-UCKIIIOYEHU A 6YJIeT aBTOMaAaTH4YE€CKH CO30aH MHOEKC TOI'O THUIIa, KOTOpI:IfI
YKa3aH B 00BSIBIEHUN OIrPaHUYEHUAd.

5.5. CucteMHble cTonOLbI

B xaxmoil TabimuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16u08, HEeSIBHO OIIPeIelnEéHHLIX CHCTeMon. Kak
CJIe[CTBUE, UX UMeHa HeJIb3s UCIIOJIb30BAaTh B KaYeCTBe NMEH I0JIb30BaTEIbCKUX CTOJIOIIOB. (3aMeThTe,
YTO 3TO HE 3aBHCHUT OT TOTO, SABJISETCS JIM MMs KIIOYEBLIM CJIOBOM MM HET; 3aKJII0OYeHHEe HMMEHHU B
KaBBIYKH He ITOMOXKeT n30eKaTh 3TOTO0 OTPaHUYEeHMs.) DTH CTOJIOIEI He JOJIXKHEBEI Bac O€CIIOKOUTEL, BaM
JIWIITb DOCTATOYHO 3HATh 00 UX CYIIIeCTBOBAHUMH.

tableoid

HNpoentudukatop o6beKTa O TabIuIbl, comepKallei CTPOKY. ITOT cToJi0ell oCoOOeHHO MOIe3eH OIS
3amlpoCcoB, UMEIIUX HOEJI0 C CEeKIMOHUPOBaHHBIMU Tabnuuamu (cM. Pazmen 5.11) unu uepapxueit
HacnenoBaHusd (cM. Pasmen 5.10), Tak Kak 6€3 HETO CII02KHO OIIPENENUTD, U3 KaKOoU TabIuIlkl BEIOpaHa
cTpoka. CBs3aB tableoid €O cTONOIOM oid B Tabmume pg_class, MOXKHO OYOET IOJIyYUTh MUMS
TaOIUIIEL.

xmin

Upentudukatop (Kom) TpaH3akIuu, NoOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpoKu — 3TO €€
UHOVBUOYyaIbHOE COCTOSIHHE; NPU KaXX[0M U3MEHEeHUHU CO3TaE€TCsl HOBas BEpPCHUS OOHOM U TOM Ke
JIOTUYECKOU CTPOKH.)

cmin

HoMmep KomaHAOw (HauuHast ¢ HYJISI) BHYTPU TPaH3aKUIWK, T0OaBUBIIEH CTPOKY.

Xmax

NpeHTHdUKATOP TPaH3aKIMKM, YOANUBIIEH CTPoKy, unu 0 [ Heyman€éHHOM BEPCUU CTPOKH.
3HaueHWe ITOr0 CTOOIAa MOXKET OBITh HEHYJIEBBIM U [JIS BUAUMON BEPCHUU CTPOKU. ITO OOBIYHO
O3HayaeT, 4YTO yHmasnsmollas TpaH3akuus eme He Oblla 3aduKcupoBaHa, WM yOajleHue OBLIO
OTMEHEHO.

cmax

HoMmep KomMaHO®I B yaasiiolled TpaH3aKIIUU WA HOJIb.

ctid

du3nYecKoe PacllojiokeHne JaHHOM BepPCHUH CTPOKU B Tabmuile. 3aMeThbTe, YTO XOTS MO0 ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKH, 3HAYEHHE ctid U3MEHHUTCS IPU BBHIIIOTHEHUH VACUUM FULL.
TakuMm 06pa3oM, ctid HENTb3sI MPUMEHSITh B KAYEeCTBE [IOJITOCPOYHOT0 UIeHTUdUKATOpPa CTPOKU. s
UOeHTUUKAIINY JIOTUYECKUX CTPOK CJIeyeT MCII0JIb30BaTh IIEPBUYHBIN KITIOY.

NpenTnduKaTOPE TPaH3aKUUH TaKXkKe SBISIOTCA 32-OMTHBIMH. B monroxusyined 0a3e HaHHBIX OHU
MOT'YT IIOUTH II0 KPYT'y. ITO HE KPUTHUYHO IIPH IIPaBUJIbHOM oOcinyxuBauuu bJI; mogpodHee 06 3TOM CM.
I'maBy 23. OgHaKo nojaraThbCsa Ha YHUKaJIbHOCTh KOOOB TPaH3aKIUW B Te€YEHUE OJIUTEIIBPHOIO BPEMEHU
(mpu 6omee yeM MUIIHMapAe TPaH3aKIUW) He clemyer.
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. . o 2
NpenTnduUKaTOPE KOMaHM Takxke 32-OMTHBIE. ITO CO3WAET KECTKUU JIMMUT Ha 23 (4 Munnuappa)

koMmaHpn SQL B ogHo# TpaH3akuuu. Ha nmpakTuke 3TO He mpobjieMa — 3aMeThTe, YTO 3TO JIMMUT YMClIa
koMmanp SQL, a He KonmuuecTBa oOpabaTeiBaeMbIX CTPOK. KpoMe Toro, umeHTHOUKATOP HOTy9atoT TOJIBKO
Te KOMaHIHI, KOTOPhIE (PAaKTUUECKU U3MEHSIOT COOepKUMOe 0a3bl JaHHBIX.

5.6. 13MeHeHue Tabnuy,

Ecnu BHI co3manu TAOMHIIEI, a 3aTeM IIOHSIIH, YTO OOIIYCTHUIIH OIIMOKY, MM M3MEHUIINCh TPeOOBaHUS
BaIllero IIPUJIOXKEHUs, BB MOXKeTe yIalIuTh eé U co3TaTh 3aHoB0. Ho 310 OymeT HeynoOHO, ecitu Tabmuiia
yXKe 3amojIHeHa JaHHBIMH, UJIHM €C/IM Ha Heé CCBhUIAIOTCS Opyrue oO0beKThl 0a3bl JaHHBIX (HAITpuMep, 110
BHemrHeMy Kiiouy). ITosaTomy Postgres Pro mpemocTaBisieT HaOOp KOMaHI [jIsT MOOHU(PUKAIIMK TaOIIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAEeTCsS OT U3MEeHEHHUS HaHHBIX, COOepzXKalluxcs B TabIuIe: 30ech MEI
o6cyxpaeM MOOU(PUKAIINIO OIIPedeIeHUusT, MU CTPYKTYPHI, TaOJIHIIE.

Br1 moxkerTe:

¢ JTo6aBIATL CTOIOIIBI

e V@oansaTh CTONOIIE

e IToGaBisiTh OTPAaHUYEHUS

e V@oansaTe orpaHUYEHUs

e H3MeHSATh 3HAUEHUS 0 YMOTYAHUIO
¢ H3MEeHSATH THUIIHI CTOJIOIIOB

e TleperMeHOBHIBAThH CTOJIOIIEI

e TleperMeHOBBIBATH TAOIUIIEI

Bce aTu medcTBUS BHIMIOJHAIOTCS C momolrbio KomaHoel ALTER TABLE; mogpoOHee 0 Hell BhI MOXKETe
y3HaTh B €€ CIIpaBKe.

5.6.1. lobaBneHue crondbua
IHo6aBUTL CTOJIOEI] BEI MOXKETEe TaK:

ALTER TABLE products ADD COLUMN description text;

Hosrlil cTon6ell 3an0JTHSIeTCS 3afaHHbIM [IJIsI HeTO 3Ha4YeHueM [0 yMondaHuio (unu 3HauenuneMm NULL,
ecyy BBl He no0OaBUTe yKa3aHue DEFAULT).

ITogcka3ka

Hauwnasi ¢ Postgres Pro 11, moGaBieHue cTonbra C IIOCTOSHHBIM 3HAYEHHUEM [0 YMOJIYaHUIO
0ojiee He O3Ha4daeT, YTO IIPH BHIIIOJIHEHMHW KOMaHOblI ALTER TABLE 6YJIYT HU3MEHEHEI BCe CTPOKH
Tabnuibl. BMecTo 3TOro ycTaHOBIIEHHOe 3HadeHUe 10 yMONMYaHUI0 OymeT IIPOCTO BHIIABATHCS
IIpU cilepylolileM oOpallleHWHM K CTPOKaM, a COXpPaHUTCSA B CTPOKax IIPU Iepe3alucu TaGIUIIHL.
Bnarogaps aToMy omneparnus ALTER TABLE ¥ C OOJILIINMU TabIUIlaMHU BHITIOTHSAETCS 04eHb OBICTPO.

OpHako ecnu 3HAYEHWE IO YMOJTYaHUI0 MU3MEHYHMBOE (HAIpuMep, 9TO clock_timestamp()), B
KaXOyI0 CTPOKY HY2XKHO 6y;£[eT BHECTU 3HA4YE€HUWE, BHIYUCIJIEHHOE B MOMEHT BHIIIOJIHEHUSA ALTER
TABLE. YT0OB M30e3KaTh MOTEHUMAILHO OJIMTEJIPHOM OMepaluu M3MEHEHHUS BCeX CTPOK, eCliu
BBl TIJTAHMPYETE 3aIOJIHUTEH CTOJIOEI] B OCHOBHOM HE 3HAYEHUSIMM M0 YMOJIYAHWIO, Tydlle OyOoeT
mobGaBuTh cronber] 0e3 3HAYEHUS II0 YMOJIYaHUIO, 3aTEM BCTaBUThH TpebOyeMble 3HAUYEeHUS C
TIOMOIIIbIO UPDATE, @ IIOTOM OIPENeIUTh 3HaYeHHe IT0 YMOJTYaHUI0, KaK OIMMCAaHO HUXKE.

HpI/I 3TOM BEI MO2KETEe CPa3dy OIIpeneyIuTh OrPaHUYEeHUA CTOJ'I6HEI, UCIIONIb3y4A OOBIYHBINA CUHTAKCHUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom mese 3mech MOXKHO HCIIOJIb30BaTh BCe KOHCTPYKIIWH, MOMYCTUMBIE B ONMPEeNeeHUu CTOJI0Ia
B KOMaHJe CREATE TABLE. [IOMHHTe OOHAKO, UTO 3HAUEHHE II0 YMOJIYAHHUIO HOJI2KHO YIOOBJIETBOPSATH
OaHHBIM OTPAaHUYEHHUSM, YTOOBI Oolepanus ADD BBIIOJHWIIACH YCIIEIIHO. BEI TakxkKe MoOXKeTe CHauala
3aIOJIHUTh CTONIOEeI IPaBUIbHO, a 3aTeM J00OaBUTL OTPAaHUYEeHUS (CM. HUXKE).

5.6.2. YoaneHue ctondbua
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Yoanutes cTosbel] MOKHO TaK:
ALTER TABLE products DROP COLUMN description;

IlaHHEIE, KOTOPBIE OBUIM B 3TOM CTOJIOIE, HCYe3aloT. BMecTe co CcTONOLOM yHansioTCs U BKITIOYAOIINeE
ero orpanuydeHus Tabnuel. OGHAKO eCJIH Ha CTOJIOeI] CCHIJIaeTCsI OTPaHNYeHYe BHEIITHET 0 KJTI049a APYToH
tabnuiel, Postgres Pro He ymanuT 3To orpaHWYeHue HesTBHO. Pa3pemmuTs yoaneHne BCeX 3aBUCSIINX OT
3TOr0 CTO/I0Ila 00BLEKTOB MOXKHO, 00aBUB yKa3aHKe CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO01M¥ MexaHu3M, CTOSAIINH 3a 3TUM, OIHMCHIBaeTcs B Pa3mese 5.14.

5.6.3. lobaBneHue orpaHu4yeHun

st JIO6aBJ'IeHI/IH OIrpaHUYE€HUs UCIIOJIb3YETCA CUMHTAKCUC OT'PaHUYEHUA Ta6J'II/ILIbI. HaanMep:

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;

Yrobsl gobaButh orpannyenne NOT NULL, KoTOpoe HeMb3s1 3aNKUCATh B BUME OTPAHUYEHUS TaGIIUIIHI,
HUCIIOIb3YUTE TAKOU CUHTAKCHUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuueHWe MPOXOOUT NPOBEPKY aBTOMATHYECKHW u OymeT [moOaBIeHO, TOMBKO €eCIH eMy
YIOBIETBOPSAIOT HAHHbBIE TaOTUITHL.

5.6.4. YpaneHue orpaHuyeHus

s ymaneHusi OrpaHUYEHUs BBl OOJIXKHHI 3HATHh €ro MMs. Eciu Bbl He NpPUCBAUBAIU €My HUMSsI, 3TO
HesIBHO cHejlajia CUCTeMa, ¥ BHI MOJIZKHBI BHISICHUTDL €ro. 30ech MOXKeT OBITh IToJIe3Ha KoMaHaa psql \d
uMa_rabaune (MW OPYTHE MIPOTPaMMEI, ITOKa3bIBalolye mogpoOHy mHGOpMaluio o Tabnuilax). 3Has
¥MSsI, BBl MOXKETE HCIIOJIb30BaTh KOMaHMY:

ALTER TABLE products DROP CONSTRAINT some_name;
(ECJ‘II/I BEI UM€E€eTe OeJI0 C MMEHEM OIPaHUYEeHU A BUOA $2, He 3a6y)11>Te 3aKJIIOYUTH €TI0 B KaBbIYKH, YTOORI
9TO OBIJT HOMMYCTUMEIM UOEHTU(GUKATOP.)

Kak u mpu ymameHum cTOsOIla, €CIIM BH XOTHUTE YOalIUTh OrpaHHYEeHWe C 3aBUCHUMBIMU OOBEKTaMHU,
mobGaBbTe yKalaHMe CASCADE. [IpmMmepoM TaKOM 3aBHCHMOCTH MOIKET OBITh OTPaHMYEHHE BHEIITHETO
KJII04a, CBI3aHHOE CO CTONOIaM¥ OrpaHUYEeHUS MePBUYHOTO KITIOYa.

Tak MOXKHO yOaluTh orpanudeHus o0brx TuoB, Kpome NOT NULL. YTto6w! ynanuTth orpanuderue NOT
NULL, ucnionb3yiiTe KOMaHOy:
ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcmomuuTte, uTo y orpanudenuit NOT NULL Het umeEH.)

5.6.5. I3aMeHeHue 3Ha4YeHUA No YMOJIYaHUIo
Ha3xauurthb CTOJ‘I6Hy HOBO€ 3Ha4Y€HHue 110 YMOJIYaHHWIO MOXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
3aMeTbTe, YTO 3TO HUKAK He€ BJIMSAET Ha CyIIEeCTBYIOIIIME CTPOKHN Ta6J'II/ILIbI, a IIPOCTO 3anaéT 3HAQ4YeHue 110
YMOJIYaHHUIO OJIs IIOCJIEeOYIOIINX KOMaHO INSERT.
YTOoOBI YOAJINTh 3HAYEHHUE 110 YMOJIYaHUIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;

IIpu 9TOM IIO CYyTH 3HAYEHHIO II0 YMOITYaHUIO ImpocTo mpucBauBaeTrcss NULL. Kak criencTBue, OMIMOKH
He OyOeT, ecliu BHI MIOIIBITAETECH YOAIUTh 3HAYEHUE 110 YMOJYaHHUI0, He OMpenesIEHHOe SBHO, TaK Kak
HEesIBHO OHO cymecTByeT 1 paBHO NULL.
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5.6.6. 13MeHeHMe TUNa AaHHbIX CTONOLa
YT0o6nI Tpeodpa30BaTh CTONOEI B OPYTOM THUII HAHHBIX, KCIOJIL3YHTE KOMAHIY:
ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycIiellHa, TONMBKO €CJIM BCEe CYIIEeCTBYIOIMe 3Ha4YeHWs B CTOIOIle MOTYT OBITH HESBHO
puUBENEHH K HOBoMYy Tumy. Ecimu Tpebyercst 6oiee cioxkHOe mpeoOpa3oBaHUE, BBl MOXKeTe H00aBUTH
yKa3aHue USING, oIIpenersiollee, KakK II0JIy4YUTh HOBLIE 3HAYEHUS U3 CTApPHIX.

Postgres Pro mommiTaeTcss Takxke npeo6pa30BaTL K HOBOMY THUIIy 3HA4YEHUE CTOJ'I6I_Ia II0 YMOJI4YAaHHUIO
(eCJ'II/I OHO onpeneneHo) 1 BCE€ CBfA3aHHBIE C 3THM CTOJ'I6I_IOM OrpaHHUYEHUAd. Ho npeo6pa30BaHHe
MOZKET OKAa3dThCs HEIIPABUJIBHBIM, XU TOI'IA BEHI IIOJIYYHUTE HEOXKUIAHHBEIE PE3YJIbTATHI. HOSTOMy OOBIYHO
JIy4qylie yOaJIMThb BCe OIPaHUYEeHUsA CTOJ'I6L[a, rmepen TeM KaK MEHSATbH €ro THII, a4 3aTeéM BOCCO3O4aThb
MOJZ[I/I(I)I/IHI/IpOBaHHbIe OOJIZKHBIM o6pa30M OTrpPaHUYEHUA.

5.6.7. NepeunMmeHoBaHue cTonbua
Yt0o06BI TIEPEMMEHOBATDL CTOIOEII, BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl

Tabully MOKHO IepenMeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

Korpa B 6a3e maHHBIX CO3[aETCsI 00BEKT, eMy Ha3HAYaeTCs Biafesiel. BragenbuemM 0ObIYHO CTaHOBUTCS
POMb, C KOTOPOI OBLIII BEITIOTHEH ONepaTop COo3maHus. [jisi OONBITHHCTBA THUIIOB 0O0HEKTOB B MCXOIHOM
COCTOSIHUM TOJIBKO Brafenel] (MM CyImeprnoab30BaTellb) MOXKET AeaTh C 0OObEKTOM BCE, YTO YTOAHO.
YT006BI pa3pelInuTh UCIO0JIb30BaTh €r0 APYTUM POJIM, HYKHO JaTh UM Nnpaded.

Cy11ecTByeT HECKOJILKO TUIIOB IpPaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. Habop 1IpaB, IPUMEHUMEIX K OIIpeNeIEHHOMY OOBEKTY,
3aBHUCUT OT Tulla oObeKkTa (Tabnmua, ¢yHKIHS U T. O.). Bonee moopoOHO Ha3HaueHHWEe ITUX NpPaB
OIMCHIBaeTCA HUXKe. Kak MpUMeHSI0TCS 9TU IIpaBa, BBl TakKKe YBUOUTE B CIIEOYIOIINX pa3fesiax U rjlaBax.

ITpaBO U3MEHATH UIIH YHAISATh O0BEKT SIBJISIETCS HEOTHEMIIEMBIM IIPABOM BJjIafieiblla 00bEKTa, €T0 HEJIb35
NUIINTLCS UMK IlepenaTh ApyroMy. (OOHaKO KakK U BCce IPYTHE IIpaBa, 9TO IIPaBO HACJIEAYIOT YIEHBI POIIU-
BIagesblia, cM. Pazmern 20.3.)

OGBEKTY MOKHO Ha3HAUYNTDh HOBOT'O BJIafieIbIlla C IIOMOIITbI0 KOMaHObI ALTER [IJIsI COOTBETCTBYIOIIETO THIIA
00beKTa, HallpuMep:
ALTER TABLE wmMg _Tabmnuger OWNER TO HOBBIH_BJIAOENEI];

Cymnepnosib30BaTeIb MOXKET [IeaTh 3TO 0e3 OorpaHUYeHUl, a OOBIYHBIM IT0JIb30BAaTEIb — TOJIBKO €CJIA
OH SIBISIETCSI OMHOBPEMEHHO TEKYIIIMM BJIafienblleM oO0BbeKTa (MJIM 4JIeHOM POJIM BaAesiblla) U YJIIEHOM
HOBOU POJIN.

Ina Ha3HauYeHusa npaB npuMeHsieTcsa KoMaHga GRANT. HanpuMmep, ecinu B 6a3e DaHHEIX €CTh POJIb joe
¥ TabuIa accounts, IIPAaBO Ha U3MeHeHHe TaOIHUIIEl MOKHO JaTh 9TOU POJIH TaK:
GRANT UPDATE ON accounts TO joe;

Ecnu BMecTO KOHKPETHOI'O IIpaBa HalluCcaTh ALL, POJIb IIOJIYYHUT BCE IIpaBa, IPMMEeHUMbIe OJId o0GbeKTa
9TOro THUIIaA.

[71sT Ha3HAYEeHUsI TTPaBa BCEM POJISIM B CUCTEME MOXKHO MCII0JTh30BaTh CIIELIMAaTbHOE UMS «POIU»: PUBLIC.
Takke AJIsi YIIPOIIEHUs VITPaBIEHUS POJSIMHU, KoTAa B 6a3e MaHHBIX €CTh MHOXKECTBO T0JIh30BaTEINEH,
MOZKHO HaCTPOUTH «T'PYIINOBLEIE» POJM; oapoOHee 06 aToM cM. ['maBy 20.

YToOBI TUITUTH ITOIb30BaTeJIeH paHee MAaHHBIX UM IIpPaB, UCIIOIb3yHTe KoMmaHny REVOKE:
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REVOKE ALL ON accounts FROM PUBLIC;

OOBIYHO PACIIOPAKATHLCS IIPaBaMK MOXKET TOJIBKO BiIageell 00beKTa (M1 CylIepIlIonb3oBaTesb). OmTHAKO
BO3MOXKHO HATh IIPABO MOCTYIA K OOBEKTY «C IIPABOM IIepeladi», YTO IIO3BOJIUT MOIYyYUBIIEMY TaKoe
IIpaBO Ha3HaAudaTh ero ApyruM. Eciam Takoe MpaBo mepedayu BIIOCJIENCTBUM OyIOeT OTO3BaHO, TO BCe,
KTO TIONyYWJI MaHHOE IIPaBO MOCTyIa (HEelmoCpPeOCTBEHHO HIIH IO IlelloYKe Mepenaywu), MOTepsioT ero.
IMTogpo6Hee 06 aTom cM. cupaBkKy GRANT u REVOKE.

Bnapenernr o6bkeKTa MOXKET HUIIUTH cebGsi OOBIYHBIX ITPaB, HAIPUMEP 3allPeTUuTb HE TOJIBKO BCEM
OCTaJIPHBEIM, HO U cebe, BHOCUTh U3MeHeHus B Tabsuily. OmHaKO BIafelTbIlbl BCETIa UMEeIOT BO3MOXKHOCTh
YIOPaBJISATh IIPaBaMu, TakK YTO OHU MOTYT B JIIOOOM CiTydae BEPHYTH ceOe ITpaBa, KOTOPHIX JIUIITUIIUCE.

Bce cymecTByomire IpaBa IlepeynCcIeHbl HUXKe:
SELECT

ITo3BONSIE€T BBIMOIHATE SELECT [Jis J000TO CTOJOIla WM MEePEedrCIIEHHBIX CTOJIOIOB B 3aHaHHOM
Tabnuile, IIpPeOCTaBIeHUH, MATIPEeNCTaBIeHWH WU OPYroM oO0BeKTe TabIuyHOro BuAa. Takxke
TMO3BOJISIET BHIIOIHSATL COPY TO. [loMHMO 3TOro, maHHOe mpaBo TpebyeTcs miisi oOpallleHus K
CYIIIEeCTBYIOIIUM 3HAUYEHUSIM CTONOIIOB B UPDATE MITM DELETE. [IJIg OCIEeOBaTEeIbHOCTEH 3TO IIPaBo
TMO3BOJIIET IIONIb30BATLCS (YHKIIMEH currval. s OOJBIINX OOBEKTOB OHO IIO3BOJISIET YHUTATh
cofiepKUMoOe 00BHeKTa.

INSERT

ITo3BomnsieT BCTABAATH C IIOMOIIBI0 INSERT CTPOKM B 3aJaHHYI0 TaONIUIly, IIpencTaBleHHe U T. II.
MoxeT Ha3HA4YaThCHA [OJIT OTHENIBHBIX CTOJIOIIOB; B 3TOM CJIydae TOJIbBKO 3THUM CTOJIOIIaM MOXKHO
IIprcBauBaTh 3HAUEHUS B KOMaHIe INSERT (Opyrue CTOIOLEI II0OJydaT 3HA4YeHUs II0 YMOJIYaHUIO).
Tak>ke 03BOISET BEIIIOIHATL COPY FROM.

UPDATE

ITo3BonsIET U3MEHSATH C IOMOIIBIO UPDATE JaHHBIE BO BCEX, JIMOO TOJILKO IIEPEYUCIIEHHEIX, CTOJIOIaX
B 3alaHHOM Tabnuie, npencraBieHuu u T. 0. (Ha npakTuke aisa 1000M HEeTPUBUATBHOM KOMaHOHI
UPDATE moTpeOyeTcss U IpaBO SELECT, TaK KaK OHa HOJIKHA 00paTUThCS K CTONOIaM TabJIMITHI,
4yTOOBl OIpeneuTh, KaKWe CTPOKU IofjekaT U3MEeHEHWIO, W/UMU BRIYUCIUTH HOBBIE 3HAYEHUS
cTonb1oB.) g SELECT ... FOR UPDATE M SELECT ... FOR SHARE TakXe TpeOyeTcs MUMeTb 3TO
IIpaBoO KaK MUHUMYM IS OOHOTO CTOJIOIA, IIOMUMO IIpaBa SELECT. IJIist mocienoBaTeNIbHOCTEN 3TO
TPaBO TI03BOJIAET MTOIb30BaThCSA PYHKIMUIMU nextval U setval. g 60IbIINX 00BEKTOB 3TO MPABO
TIO3BOJISIET 3alIUCHIBATh JaHHbLIE B 00HEKT UIU 06pe3aTh ero.

DELETE

ITo3BomsieT ymansiTh C IIOMOIIBI0 KOMaHOH DELETE CTPOKHM M3 TaOIUITLI, TpeAacTaBinenus u T. n. (Ha
paKTUKe OJid 10001 HeTpUBHAJIbHOM KOMaHObl DELETE MOTpPebyeTcs TaKxKe IIpaBO SELECT, Tak
KaK OHa OO0JIZKHa O6paTI/ITbCH K KOJIOHKaM TaﬁJII/I]_[BI, I-ITOGI:I OIIpeneJInTb, KaKrue CTPOKHU IIoaJjiezKaT
yoaneHuro.)

TRUNCATE

ITo3BomnsieT omycTOIIATh TAOIUIy C IOMOIIBIO TRUNCATE.

REFERENCES
ITo3BonsieT co3maBaTh OTpaHWYEHWE BHEIIHeTro Kiloda, ofpalnamineecs K Tabmuie uiun
ompeneneéHHBIM CTOI0OIAM TaOIuIThL.

TRIGGER

I[To3BossseT co3maBaTh TpUrrep ojisd TaOTUIIHI, npengcCTaBJIeHusa U T. II.

CREATE

Ins 6a3 maHHBIX 9TO IPABO MO3BOJISIET CO3HABATh CXEMBI M MyOIMKAILWMH, a TaKXKe YCTAaHABIWBATH
IOBepeHHBIe PACIINPEHUs] B KOHKPETHOM 6as3e.
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II71s1 cXeM 3TO IIPaBo IIO03BOJISIET CO3MaBaTh HOBEIE OOBEKTEHI B 3alaHHOM cxeMe. YTOOk mepenMeH0BaTh
CYIIECTBYIOIINN O00BEKT, HeoOXomamMo OHITH €ero BiIafenblleM U MMETb 3TO IIPaBO MOJIST CXEMHEI,
cofepzKallleu ero.

s TaGIUYHEIX ITPOCTPAHCTB 3TO IITPABO MO3BOMISET CO3HaBaTh TAOJUILEI, MHOEKCH M BPEMEHHEIE
daiinel B ompemenéHHOM TaOIMYHOM ITPOCTPAHCTBE, a TaKXKe COo3haBaTh 0a3kbl MAaHHBIX, OIS KOTOPHIX
9TO MPOCTPAHCTBO OYyIET OCHOBHBIM.

3amMeThTe, 4YTO (aKT JUINEHWS II0JIL30BATE/Is 3TOTO IIpaBa He BIHsSEeT Ha CYIeCTBOBAaHHE WU
pa3MelleHye CyIeCTBYIOINX 00BEKTOB.

CONNECT

ITo3BonsieT MOOKIIOYATLCS K 0a3e JaHHBLIX. DTO IIPABO ITPOBEPSETCS MIPU YCTAHOBIEHUYN COETUHEHUS
(B momosyiHeHUE K YCIOBUSAM, OIIPENeIEHHEIM B KOHPUTrypalluu pg_hba.conf).

TEMPORARY

ITo3BomsieT co3maBaTh BpeMeHHbIe TaOIUIILl B OIIpefeIéHHOM 6a3e JaHHHIX.

EXECUTE

ITo3BonseT BBI3BIBaTh GQYHKIWIO UM IIPOLIEOYPYy, B TOM YHCJIe UCIIOJIb30BaTh JII0OBIE OIEepPaTOpPHI,
peanu3oBaHHBIE OaHHOM (YHKUMEN. DTO €OWHCTBEHHBIM TUII IIpaB, IPUMEHUMBIN K (QYyHKIUIM U
npouenypamM.

USAGE

s IIPOLIEOYPHEIX A3BIKOB 3TO IIPABO IIO3BOJIAET CO3dAaBATh (I)YHKLII/II/I Ha OHpeJIeJ'IéHHOM SI3BIKE. IDTO
€IMHCTBEHHBIN THUII IIpas, HpI/IMeHI/IMHﬂ K IIPOLEeNyYPHBIM A3BIKAM.

Insg cxeM 3TO MpaBO HAET OOCTYN K COOEPIKAIMMCSI B HUX OOBEKTaM (IIPEeArnojiaraeTcs, 4To IIPHU
39TOM UMEIOTCS ITPaBa, HEOOXOOUMEIE [JIST OOCTYIIa K caMuM 06beKTaM). I[1o CyTH 3TO IPaBO O3BOJISIET
CYyOBEKTY «IIPOCMATPHUBATL» OOBEKTHI BHYTPH CXeMbI. Be3 9Toro pa3pemenus nMeHa 0OHEKTOB BCE JKe
MOKHO OyAeT y3HaTh, HalIlpuMep, 00paTUBIINCEH K CHCTEMHBLIM KaTajioraM. KpomMe Toro, eciiu 0To3BaTh
9TO IIPaBO, B CYLIECTBYIOIIUX CeaHCaX MOTYT OKa3aThCs OIEPATOPHI, /I KOTOPHIX IPOCMOTDP UMEH
00BEKTOB OBLI BEIIIOJIHEH PaHee, TaK YTO 9TO IIPABO HE I0O3BOJIsIET abCOIIOTHO HaAEKHO ITEPEKPHITh
OOCTyH K 00bEeKTaM.

I mocemoBaTENbHOCTEN 3TO IIPABO IIO3BOJIAET UCIIOJIb30BATb Q)YHKL[I/II/I currval U nextval.

711 TUTIOB ¥ MOMEHOB 3TO IPaBO MO3BOJISIET UCIIOIb30BaTh 3aJaHHBIN TUII UITH JOMEH ITPU CO3[aHUU
TabnuI, GYHKIUNW UKW OPYTUX 00BEKTOB CXeMEL. (3aMeThbTe, YTO 9TO IPABO He OrpaHUYUBaeT 00Iee
«HCIOIb30BaHUe» THIIA, HallpuMep obOpalleHre K 3HAYeHUSIM THUIIA B 3ampocax. be3 3Toro mpasa
HeJIb3sI TOJIBKO CO3[aBaTh OOBLEKTHI, 3aBUCSIIME OT 3amaHHOTro Tuia. OCHOBHOE IIpeaHa3HadYeHue
9TOr0 IIpaBa B TOM, YTOOBI OTPAHUYUTh KPYT II0JIb30BaTEeIel, CHIOCOOHEIX CO3aBaTh 3aBUCUMOCTH OT
THIIa, KOTOPble MOT'YT BIIOCJIEACTBUM IIOMENIaTh BIaAesiblly THUIIa U3MEHUTH €T0.)

[I7st 06EPTOK CTOPOHHUX OAaHHBIX 9TO ITPABO MO3BOJISIET CO3AABATh UCIONL3YIOIINE UX OMPEeNeIeHUST
CTOPOHHUX CEPBEPOB.

[I711 CTOPOHHUX CEPBEPOB 3TO MPABO MO3BOJIIET CO34aBaTh UCIOIb3YIONINE UX CTOPOHHUE TaOJIMITH.
HapenéHHble 3TUM IpaBOM MOTYT TaKXKe CO3[aBaTh, MOOUGUIIMPOBATE UJIM YAAIATh COOCTBEHHEIE
COIIOCTABJIEHUS IIOIb30BaTEJIeH, CBSI3aHHLIE C ONPeNeIEHHEIM CePBEPOM.

HpaBa, Tpe6y10H.II/IeC5{ OJIsd OPYTUX KOMaH[O, YKa3aHbl Ha CTPAHUIIAX CIIPDABKU 3TUX KOMAH.

Postgres Pro mo ymomyaHuI0 Ha3HadyaeT PONU PUBLIC TpaBa [Jid HEKOTOPHIX THUIOB 0OBEKTOB, KOTHa
9TH 00BEKTHI co3maroTcs. s Tabmui], cTONOI[0B, MOCIEOBaTEIbHOCTEN, 0OEPTOK CTOPOHHUX MaHHBIX,
CTOPOHHUX CEPBEPOB, OOMBIINX OOBEKTOB, CXEM U TAOGJMYHBIX IMPOCTPAHCTB PUBLIC MO YMOJTYaHUIO
HUKaKHUX IIpaB He Imoiyd4aeT. 1 OPyTrux TUIOB OOBEKTOB PUBLIC IIOJIyYaeT ClIenyoInye IIpaBa IIo
YMOMYaHUI0: CONNECT M TEMPORARY (CO3[aHWe BpPEeMEHHBIX Ta0iuil) ansd 6a3 JaHHBIX; EXECUTE — [
byHKUME ¥ TIpolenyp; USAGE — OIS SI3LIKOB M THUIIOB MAHHBIX (BKJIOYasi JOMeHHI). Biagemerr o6beKTa,
KOHEYHO XK€, MOXKET OTO3BaTh (IIOCPEICTBOM REVOKE) KakK SIBHO Ha3HAa4YeHHBIE IIpaBa, TaK U IIpaBa IIo
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ymosrdaHuo. ([I711 MakCcuManbHOM 6€30IMaCHOCTH KOMaHAy REVOKE HYKHO BBHIIIONHSTH B TPAH3aKIIUH,
co3maroliei 00bEKT; TOrfia He 00pa3yeTcsi OKHO, B KOTOPOM APYTOM IT0Ib30BaTE b CMOXKET 0O0PaTUTHCS K
00bekTy.) KpoMe Tor0, 3THM M3HAYaIbHO Ha3HAYaeMbIe IIpaBa 10 YMOJTYaHUI0 MOXKHO IIEPEOIIPENEIUTh,
Bocnonb3oBaBiuck KoMaHnoi ALTER DEFAULT PRIVILEGES.

B Ta6murie 5.1 moka3aHbl OHHOOYKBEHHBIE COKPAIIIEHUsI, KOTOPHIMU 0003HA4Yal0TCSA 3TH PaBa B CIIMCKaX
ACL (Access Control List, Cnucok KOHTpPOJIS HOOCTyla). Bul yBUOUTE 3TM COKpallleHus B BEIBOOE
TIepeuncieHHBIX HUKe KoMaH[ psql umu B ctonbuax ACL B CMCTEMHBIX KaTajiorax.

Ta6aumna 5.1. CokpamiéHHbie 0003HaUYeHus npaB B ACL

IIpaBo Cokpamenue IIpuMeHHUMBbIEe THNILI 00HEKTOB

SELECT r («read», yTeHue) LARGE OBJECT, SEQUENCE, TABLE (1 O0BEKTHI,
nomoOHBEIM TabauIlaM), CToI0er] TabIuIThl

INSERT a («append», TABLE, cTOJI0EI TaOIHUITEI

moOaBiieHue)

UPDATE w («write», 3anuce) LARGE OBJECT, SEQUENCE, TABLE, CTOJO€I]
TaAOIHITHI

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES X TABLE, cTON0OEI] TaOIHUITEI

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 Tab6muma 5.2 mns Kaxporo Ttuna SQL-o6beKTa ITOKa3aHH OTHOCSIIHECST K HeMy IIpaBa, C
WCIIONIb30BaHUEM IIPUBEIEHHBIX BHIINIE COKpallleHui. Takxke B HeM MOJIsI KaXXOOro THIIA ITpHBeeHa
KoMaHpAa psql, KoTopas MO3BOJIIET Y3HATh, KaKKWe IIpaBa HasHaYeHb! [jIsi 00beKTa 3TOr0 THUIIA.

Tadiuna 5.2. CBogKa npas JocTyna

Tum odoneKTa Bce npaBa IIpaBa pUuRLIC mo |Komanpa psql
YMOTYaHHUIO
DATABASE CTc Tc \1
DOMAIN U U \dD+
FUNCTION MJIX PROCEDURE X X \df+
FOREIGN DATA WRAPPER U HeT \dew+
FOREIGN SERVER U HeT \des+
LANGUAGE U U \dL+
LARGE OBJECT rw HeT
SCHEMA uc HeT \dn+
SEQUENCE rwU HET \dp
TABLE (M 00BEKTHI, IOOOHEIE arwdDxt HET \dp
TabnuiamM)
Cronberr TabIHIIEL arwx HeT \dp
TABLESPACE C HeT \db+
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Tun oobeKTa Bce npaBa IIpaBa pUuRLIC mo |Komanpa psql
YMOJIY9aHHUIO
TYPE U U \dT+

IIpaBa, Ha3HaYeHHBIE OJIT ONpPEeHesIEHHOTO0 O0BEeKTa, BHIBOOSITCS B BUME OJIEMEHTOB aclitem, Ife
KaX[Obl aclitem OTpazkaeT pa3pelleHus, KOTOphle ORI IPemoCTaBlIeHbl CYOBEKTY OIpemeléHHBIM
npaBojaTeneM. Hampumep, 3anuck calvin=r*w/hobbes 03Ha4YaeT, YTO POJIb calvin UMeeT IIPaBo SELECT
(r) c BO3MOKHOCTHBIO Iepenauu (*), a TakXKe HellepemaBaeMoe MpaBo UPDATE (w), 1 06a 9T mpaBa OaHHI
eMy PONbI0 hobbes. ECH calvin mMeeT OJIs 3TOTO OOBEKTa U OPYTHe IIpaBa, NPEeOOCTaBJIEHHBLIE eMy
IPYTHUM IIpaBOfaTesieM, OHU BEIBOMSTCS B OTOEIILHOM 3JIeMeHTe aclitem. ITycToe moJjie mpaBooOiafgaTesnns
B aclitem COOTBETCTBYET POJIM PUBLIC.

HaanMep, IIPEAIIoJIOZKUM, YTO ITOJIb30BAaTEJIb miriam CO3,'E[aéT T8.6JII/II_U:>I mytable U BBHIIIOJIHSIET:

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
———————— ittt e
public mytable | table | miriam=arwdDxt/miriam+| coll: + |
\ | =r/miriam + | miriam rw=rw/miriam |
\ \

admin=arw/miriam \
(1 row)

Ecnmu cronbenr «IIpaBa moctyma» (Access privileges) mnss maHHOTo 00BeKTa IIyCT, 3TO 3HAYMUT, YUTO
onsi o0beKTa HEeMCTBYIOT CTaHOApPTHHIE IMTpaBa (TO €CTh 3alUCh IIPaB B COOTBETCTBYIOIIEM KaTajiore
cogmepxkuT NULL). [IpaBa 1o ymMon4aHUIO BCerfa BK/IIOYAIOT BCe IIpaBa OJid Bilafenblla ¥ MOTYT TakKxXKe
BKJIIOYATh HEKOTOPHIE MpaBa [y PUBLIC B 3aBUCHUMOCTH OT TuUIa 00BEKTa, KaK Pa3bsCHSIJIOCH BHIIIE.
HepBaH KOMaHOa GRANT UJIIU REVOKE OJIst o0BeKTa IIPUBOOUT K CO3OAaHHUIO 3allMCH IIPAB II0 YMOJIYaHUIO
(mampumep, {miriam=arwdDxt/miriam}), a 3aTeM H3MEHSET 3Ty 3allXCh B COOTBETCTBUHU C 3aaHHBIM
3anpocoM. [Togo6HEIM 06pa3oM, CTPOKH, TOKa3aHHbIe B cTonble «IIpaBa gocTtymna K crosnbram» (Column
privileges), BBEIBOOSITCSI TOMBKO [JIsI CTONOILIOB C HECTAHOAPTHHIMM HpaBaMu OOCTyHa. (3aMeThTe, YTO
B OAaHHOM KOHTEKCTe IIO[] «CTaHOapTHBIMK IIpaBaMu» BCErda IIOOPa3yMeBaeTCs BCTPOEHHEBIN HabGop
mpas, OpenonpeneeHHbIN O Tulla o0bekTa. Ecmu ¢ 06beKTOM CBsi3aH HAaOOp IIpaB IO YMOTYaHUIO,
TIOTyYeHHBIN MOCIe U3MeHeHUs B pe3ynbTaTe ALTER DEFAULT PRIVILEGES, U3MEHEHHBIE ITpaBa OymyT
Bcerja BEIBOOUTHCS SIBHO, ITOKa3biBast 3¢ GeKT KOMaHbl ALTER.)

3aMeThTe, YTO IPABO PaCIIOPSKEHUs IIpaBaMy, KOTOPOe UMeeT BiIafiesell, He 0TMedYaeTCs B BHIBOOUMOM
CBOJKe. 3HAKOM * OTMEYalOTCs TOJLKO Te IIpaBa C IIPaBOM Iepefayy, KOTOphe ObUIM SBHO Ha3HAYEHEI
KoMy-nu6o.

5.8. MonnTuKM 3alWiuThl CTPOK

B momonHeHMe K cTaHOapTHOM cucTeMe mmpaB SQL, ympaBnsemoi koMmaumoii GRANT, Ha ypoBHe TabuIl
MOZKHO OMNPEIENNUTb NOAUMUKU 3dWUMbl CMPOK, OTPAaHUYUBAIOIINE [JI I0JIb30BaTelell Habophl CTPOK,
KOTOpPBIE MOTYT OBITH BO3BpAIleHbl OOBLIYHHIMU 3alpocaMHu UM [00aBleHBl, U3MEHEHBI U yHOaJIeHH
KOMaH[aMH{, U3MEeHSIONIMMM JaHHBle. 3TO Ha3bIBaeTCs TaKxkKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). Ilo ymomuaHuio TaOGiaHMII HE HMMEIOT IIOJIMTHUK, TaK 4YTO €Clih cucTeMa IpaB SQL
paspelraeT moJIb30BaTEII0 AOCTYII K TabuIe, BCe CTPOKHU B HEW OJMHAKOBO OOCTYIHEBI OJI YTEHUS WA
U3MeHEeHHUs.

Korpa s TaGmuilbl BKIIOYAETCS 3alllUuTa CTPOK (¢ moMoIbio KoMmaHasl ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBIYHBIE 3aITPOCH! K TabjHIle Ha BEIOOPKY MM MOOUMUKAIIUIO CTPOK HOJIZKHEI
pas3pemaTbCcsa MOMUTHUKOM 3aIIuTh CTPOK. (OmHAKO Ha Blagesnbla TAaOMHILI TaKWe IIOMUTHUKKA OOBIYHO
He melcTBYIOT.) ECcnm monuTuKa Oiis TaOnuIlbl He ompedesieHa, MPUMEHSEeTCS IIOIUTHKA 3alpeTa IIo
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YMOJIYQHHIO, TaK YTO HUKAKHE CTPOKH B 3TOM Talbjulle HelIb3s YBUOETh HINM MOOuGUIIMpPOBaTh. Ha
orepanuu c TabauIen B [ea0M, TaKue KakK TRUNCATE M REFERENCES, 3allliTa CTPOK HE PaCIIPOCTPaHSIETCS.

ITonuTtukM 3aluTHI CTPOK MOTI'yT IIPDUMEHATBECSA K Ol'IpeJleJIéHHbIM KOMaHOaM W/UIn POJIAM. HOJ’II/ITI/IKy
MOZKHO OIIPpeOesInTh KaK IIPpUMeHdAeMYyI0 K KOMaHOaM ALL (BCcem), 100 SELECT, INSERT, UPDATE ¥ DELETE.
KpOMe TOT'O, IIOJIMTUKY MO2KHO CBsA3daThk C HECKOJIBLKUMU POJIAMH, IIPU 3TOM I[eﬁCTBYIOT OOBIYHBIE IIpaBHJIa
YJIEHCTBaA Y HACJIEOJOBaHUA.

YToOBl OIpemenuTh, KaKWe CTPOKM OyAyT BUOUMBIMU MM MOTYT HU3MEHSThCS B Tabnuie, s
TIOJINTUKYU 3afaéTCsi BBIPAaXKeHHWEe, BO3BpAllaiollee JIOTHUYECKUH pe3yJbTaT. ITO BHIpaXkeHue OymeT
BBIUMCIIATHCS OJIST KaXKAOW CTPOKM Ilepeld APYTHUMHU YCIOBHUSIMH WM (QYHKIIUSIMU, ITOCTYHAIOUIUMU K3
3ampoca monb3oBaTesns. (EQUHCTBEHHBEIM HCKIIOYEHHWEM W3 3TOTO IIpPaBUiIa SBASIOTCSH repMeTHuYHbe
(pyHKIIMM, KOTOPEIE TapaHTUPOBAHHO He OOIIYyCKAIOT YTeUKYU NH(GOPMAaluY; OIITUMHU3aTOP MOXKET PELIUTH
BEITIOJTHUTE OTHU (I)YHKLII/II/I OO IIPOBEPOK 3alllMThI CTpOK.) CTpOKI/I, OJii KOTOPHEIX 3TO BEIPAXKEHUEe
BO3BpalllaeT He true, obpabaTwiBaThCcs He OymyT. YToOBI HE3aBHCHUMO YIIPaBASThL HabOOpPOM CTpOK,
KOTOpPBhIE MOXKHO BHUAETH, U HAOOPOM CTPOK, KOTOPHIE MOXKHO MOAU(HUIIMPOBATH, B MOTUTUKE MOXKHO
3amaTh OTAEbHBEIE BEIpaXkKeHMsi. BrIpaxkeHus: MTOMUTUK 00pabaThIBalOTCSA B COCTaBe 3alpoca C mpaBaMu
HCIIOTHSIOIET0 ero MOIb30BaTEeJIs, HO AJIT 00palleHus K JaHHBIM, HEIOCTYITHBIM 3TOMY MTOJTb30BaTEITo,
B 9TUX BBHIPAXKEHUSIX MOTYT MIPUMEHSITHCSA QYHKIIMHU, OTPEHOEsIoNe KOHTEKCT 6€30MacHOCTH.

Cynepnosib30BaTEeNIN U POJIM C aTpuOyTOM BYPASSRLS BCerga oOpalmarTcs K TabJuile, MUHYS CUCTEMY
3amuTH CTPOK. Ha Brnapmenbiia TaGIUIlE 3a1UTa CTPOK TOXKe He NeNCTBYEeT, XOTSI OH MOXKET BKIIOUUTE €€
o cebs1 MPUHYAUTENbHO, BEIITOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

Heotwemnemoe IIPABO BKJIIOYATh HMJIM OTKIIIOYATH 3alllUTy CTPOK, a TAaKXKe OIIpeneiyidTh IIOJIMTUKU OJId
TaGJ'II/II_I]:I, “MeeT TOIbKO eé BJlapgeiieln.

s co3gaHus NONMUTHUK NpenHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a ons yoanesnuss — DROP POLICY. YToObl BKIIIOYHTE UM OTKJIIOUHTE 3AIlIUTY CTPOK [JIsI OIpenenéHHOR
TaOIUITLI, BOCHOJIB3YyHTEeCh KoMaHmou ALTER TABLE.

Kaxpmo# monuTHKe Ha3HAYaeTCs UMS, IIpU 3TOM MOJIA OJTHOM Ta6JII/II_H:>I MOZKHO OIIpeae/lnTb HECKOJIBKO
IONMUTHUK. TaK KakK MOJIUTHUKU IIPUBA3aHEI K Ta6JII/II_IaM, KaXnas IIOJIMTHUKa OJIA T8.6TII/ILIBI OOJIZKHa MMEThb
YHUKAJIbHOE UMJ. B Pa3HBIX Ta6J'II/II_IaX IIOJINMTUKU MOTYT UME€Th OOMHAKOBEIE KUMEHaA.

Korma x ompepnenéHHOMY 3alpoCy IPUMEHSIOTCS HECKOJIBKO IIOIMTHK, OHU 00beguHSI0TCS Jubo
JIOTUYEeCKUM CJI0XKeHUueM (eClIy IONUTUKK Pa3pelInTeNlbHEIe (10 yMOTYaHuIo)), 1100 YMHOXKeHueM (ecnu
TIOJIUTUKY OTPaHUYKTEeNIbHEIE). ITO I0JOOHO TOMY, KaK HeKOTopas poJjb IIojiydaeT [IpaBa BCEX POJiel, B
KOTOpPEIE OHA BKJII0UeHa. Pa3pemuTensHble U OTPaHUYUTENIBHEIE TIOIUTUKNA PACCMaTPUBAIOTCS HUXKE.

B kauectBe IIPDOCTOr0 IIpHMeEpPa, CO3OaTh IIOJIMTHKY MOJIAd OTHOIIEHUHA account, ITIO3BOJIAIOIIYIO TOJIBKO
YJIEHaM POJIM managers OGp&H.IElTbCH K CTPOKaM OTHOIIIE€HHUA U IIPKU 3TOM TOJIBKO K CBOMM, MO2KHO 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);

OTa moJMTHKA HEeSBHO IIOApa3yMeBaeT W IpemJiokeHWe WITH CHECK, HOEHTUYHOE ITPemIOKEeHUIO
USING, IO3TOMY YKa3aHHOE OrpaHMYeHHe NPUMEHSIeTCS M K CTPOKaM, BRIOMpaeMBIM KOMaHOOW (Tak
YTO OOWH MeHeIXep He MOXKET BBIIOJHUTh SELECT, UPDATE MM DELETE [OJISI CYIIECTBYIOIIHUX CTPOK,
MIpUHAAIeXKallluX IPYTroMy), ¥ K CTPOKaM, U3MeHsIeMBIM KOMaHIoH (TaK YTO KOMaHOaMu INSERT ¥ UPDATE
HeJb3sl CO3aTh CTPOKH, IPUHAAJIeXxKalllue OpyroMy MeHeaxepy).

Ecnu ponb He 3amaHa, nub0 3a[aHO CIeIUaabHOe UMS II0Ib30BaTeNsA PUBLIC, MOJIUTHKA IPUMEHSIETCS
KO BCEM ITOIb30BaTEIsIM B HaHHOM cucTteMe. YTOOHI BCe MOJIL30BATEIM MOTNIHM OOpPATHUTLCS TONBKO K
COOCTBEHHOM CTPOKE B TabONHUIlE users, MOXHO IPUMEHUTH IPOCTYIO MOTUTUKY:

CREATE POLICY user_policy ON users
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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 BUIEThH 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 M1 MOTYT MOOUGMUIMPOBATLECS BCE CTPOKH, C YUETOM OTPaHHYEHUWN CTAHOAPTHOM CHUCTEMEHl IpPaB
SQL.

Huxke mokasaH pPa3BEPHYTHIM IIPUMEP TOTO, KaK O9TOT MeXaHM3M 3allUTEl MOXKHO HPUMEHSTH B
TTPOU3BOACTBEHHOM cpefe. Tabnuua passwd UMUTUPYeET daiin naposeit 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; —- OOBbIUHBIM MONb30BaATENb

—— 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 BKINIOUUTHL OId STOH TaOIUIE 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3gaHue MNONHUTHK

—— AIOMUHUCTPATOP MOXET BUIETh U OOOABNATL JOOHE CTPOKU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIUHBIE TIONB30OBATENMH MOTYT BHUIOETH BCE CTPOKHU

CREATE POLICY all_view ON passwd FOR SELECT USING (true);
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—— 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

—— AIOMUHUCTPATOPE MONyUYailoT 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 paspenmaeTcd 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
oxXupgaeMbIM 0o0pa3zoM. [IpuMEeHHTENBbHO K HPENBIAYIIeMYy IIPUMEPY, 3TH KOMaHABl ITOKA3BIBAIOT, YTO
CcHCcTeMa pa3pelleHui 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 relation 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 relation 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
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
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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 relation passwd

postgres=> insert into passwd (user_name) values ('xxx');

ERROR: permission denied for relation 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
YCJIOBUSIX, MOXKeT OBITh HPOINe CKOMOWHMPOBATh Pa3pPElINTEeIbHBIE IOJUTUKU C OTPAHUYHUTEILHBIMHU
(KOTOPBIM [HOJIXKHBI YIOOBJIETBOPSATH 3alUCH W KOTOPHIE OOBEOUHSIIOTCS JIOTMYECKHM OIIEPaTOPOM
«W»). B pa3BuTHe IpeObIAyIIero npuMepa Mbl H00aBUM OTPAaHUYUTEIIFHYIO MOJIMTUKY, Pa3peIlaroIyio
agMUHUCTPATOPY, HOOK/IIOYEHHOMY 4Yepe3 JIOKaJIbHBEIM cokeT Unix, obpallaTbCsa K 3alluCIM TaOIHIThI
passwd:

CREATE POLICY admin_local_only ON passwd AS RESTRICTIVE TO admin
USING (pg_catalog.inet_client_addr () IS NULL);

3aTeM MBI MOXKeM yO0emUThCS, YTO aIMUHHCTPATOP, IOOKIIOYEHHBLIM 110 CETH, He YBUOUT HUKAKHUX
3amnucei, 6aromaps 3TOM OTPAHUYUTEILHOM IOJIUTHKE:

=> 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 KOMHUPOBAHME MOXKET OKa3aThCS MPOBAJBLHBIM, €CITM MEXAHW3M 3alUThl Ha YPOBHE CTPOK
MOn4Ya He JaCT CKOMMPOBaTh KakWe-TuOO0 CTPOKM. B TakoM ciiydae BBl MOXKETE YCTAHOBUTH IJIS
rmapaMeTpa KOHGUTYpalUuu row security 3HaueHue off. ITO caMo 10 ce6e He OTKIIIOYUT 3alIUTy CTPOK;
IIPU 9TOM IIPOCTO OyHeT BhImaHa omubKa, eC/IM Pe3yIbTaTH 3alpoca OTGUILTPYIOTCS IIOJIUTUKOM, C TEM
4YTOOBI MOZKHO OBIJI0O U3YYUTH IPUYNHY OIINOKHU U YCTPAHUTH €€.
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B npuBenéHHBIX BEHIIIE IpUMepax BBIPAXKEHUS IOJIUTHKK YYUTHIBAIU TOJILKO TeKyllne 3HadYeHUs B
3ampalrnBaeMoy UK U3MEHSIEMOM CTPOKe. DTO CaMbl¥ IIPOCTOM U Haubosee 3h(HEeKTUBHEIN 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 OCYIIIeCTBUTH, IIPUMEHSS B BEIPAXKEHUSX IIONUTUK BJIOXKEHHBIE SELECT WKW (QyHKIIUH,
cogepxkamye SELECT. OgHAKO y4THUTe, YTO IIPH TAKOM peanu3alyi BO3MOXKHBI YCJIOBUS T'OHKH, UTO
YypeBaTO yTEYKOU MH(pOPMALUM, €C/IU He IPUHATH MepPHl IpefocTopoxkHocTu. Hanpumep, paccMoTpuM
CIIEYIOITYI0 KOHCTPYKIIUIO TabIunII:

—— 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; -- alice gBndeTcd aIMHHHCTPATOPOM

GRANT SELECT ON groups TO public;

—— 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 mepBbIii B3T/ISA0 BCE HOPMAJIbHO; mallory HU IIPU KaKMX YCIIOBUAX He NOJIZKHA YBUIETh CTPOKY «secret
from mallory». OgHakKo 3mechk BO3MOXKHO ycioBue TOHKHU. Ecnnu Mannopu (posb mallory) IapajjiejibHO
BLHITIOJIHAET, CKa2KeEM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIus B pexXmMme READ COMMITTED, OHa CMOXKeT yBuAeTh «secret from mallory». 3To
IIPOU30UIET, €CIU €€ TpaH3aKIUA OOUMET OO CTPOKM information cpa3y IOCNEe TOTO, KaK 9Ty CTPOKY
u3MeHUT Amnwuca (pomb alice). OHa 3abimoKuUpyeTcs, oXupas (GUKCUPOBAHUSA TPAH3AKIUU AJIHCH, a
3aTeM IPOUYNTaeT U3MEeHEHHOE COIepKUMOe CTPOKY O61arogaps IpenioXkeHuio FOR UPDATE. OfHAKO Ipu
9TOM U3MEHEHHOE COOEePXKUMOE users He OyOeT NPOYUTAHO HESIBHHIM 3allpoOCOM SELECT, TakK KaK 3TOT
BJIIOKEHHBIM SELECT BHITONHSETCS 6€3 yKa3aHus FOR UPDATE; BMECTO 9TOT'0 CTPOKA users YUTAETCS U3
CHMMKa, TIOJTyYEeHHOTO B HavaJjie 3ampoca. TakuMm o0pa30oM, BeIpAXKeHWE IOJIMTUKK IIPOBEPSIET CTapoe
3Ha4YeHUe YPOBHS IPUBUJIETUYN ITONIb30BaTeNd mallory ¥ IIO3BOIAET €l BUAETh U3MEHEHHYIO CTPOKY.

O6GoiiTu 3Ty IpPOOGJIEMY MOXKHO HECKOJNIbKMMHU ciiocoOamu. [lepBoe IpocToe pelleHue 3aKIII0YaeTcs B
UCTOJIb30BAHUU SELECT ... FOR SHARE BO BJIOXKEHHBIX 3ampocax SELECT B MOJUTHKAX 3alllUTHI
cTpok. OmHAKO O 3TOro moTpedyeTcs maBaTh 3aTPOHYTHIM IIOJIb30BATEJISIM IPABO UPDATE B II€JI€BOU
tabnuie (3mech users), UTO MOXKET OBITH HeXejgaTenbHO. (XOTSd MOXKHO HPUMEHHUTH €IE€ OOHY
TIOJIUTUKY 3allUTH CTPOK, YTOOBI OHKM He MOTJIM IPAKTUYECKU BOCIIONIE30BATLCS 3TUM IIPABUIIOM;
60 TIOMECTUTh BJIOKEHHBIM SELECT B (QYHKIIHMIO, OIIPEeNesiollyl0 KOHTEeKCT Oe3omacHocTu.) Kpome
9TOr0, aKTUBHOE MCIIO/Ib30BaHKUE OJIOKMPOBOK CTPOK B Ie1eBOM Tabiulle MOXKET IOBJIeYh IIPOOJIEMEI
C IIPOM3BOOUTEJIBHOCTEIO, 0COOEHHO IIPU 4YaCThHIX UBMEHEHUAX. prroe penieHue, IMpakKTUu4YHOe, e€Cliu
neneBas Tabulla U3MeHAEeTCA HedacTo, 3aK/IlouaeTcs B OJIOKUPOBKe 11eJ1eBOM TabIUIIH B peXuMe ACCESS
EXCLUSIVE IpHU U3MeHeHnHY, YTOOb HUKaKMe IIapajlUlelibHbBle TPaH3aKIWK He BUAEIN CTaphle 3HAaUYeHUs
CTPOK. JIn60 MOKHO IPOCTO HOKOATHCS 3aBEPIIEHUS BCEX ITapalieJIbHBIX TPAH3aKIWH I10CJIe U3MEHEHU S
B LIeJIeBOY Tabmulle, IpeXKae YeM BHOCUTh U3MEHEHHUSI, pACCYNTAHHbLIE HAa HOBLIE YCJIOBUS 0€30IIaCHOCTH.

3a OomoTHUTEeIbHLEIMH moapobHocTssMu obpaTtuteck K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

KnacTtep 6a3 manHBIX Postgres Pro comepXKuT OOMH MJIM HECKOJIbKO MMEHOBAHHBIX 9K3eMILISIPOB 06as.
Ha ypoBHe KiacTepa CO3[alOTCS POJIU U HEKOTOphle Apyrue oO0beKTH. IIpu 5TOM B paMKax OTHOTO
TIOAKITIOYEHUS K CepBepy MOXKHO oOpaIiaThCs K JaHHBIM TOJIBKO OJHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IIPYU YCTQHOBJIEHUY COEIUHEHUS.

IIpumMeuyanue

ITonb3oBaTenm KjacTepa He 00si3aTeNIbHO OyOyT MMEeTb HOCTYII KO BCeM 0a3aM HaHHBIX 3TOTO
Kimactepa. ToT ¢akT, 4TO POJIM CO3MAIOTCS Ha YPOBHE KjacTepa, O3HA4daeT TOJBKO TO, YTO B
KJjlacTepe He MOXKeT OBITH OBYX POJIEd joe B pPal3HBIX 0a3axX MAHHHBIX, XOTS CHCTEMa MO3BOMSET
OTPAHUYUTEL OOCTYI joe TOTBKO HEKOTOPHIMU 6a3aMu JaHHBIX.

baza maHHBIX COOEePXKUT OOHY UJIN HECKOJIBKO MMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO O4Yepeab ComepzxKaT
Ta6J'II/ILU:I. CxeMBI TakXke comepzKaT MMEHOBaHHEIE 00BEKTHI OPpyrux BHOOB, BKJIIOYas THIIBI HAaHHBIX,
(l)YHK].[I/II/I X OIIepaTopkl. OJIHO U TO Xe MMsI 00beKTa MOXKHO CBOGOJIHO HUCIIOJIB30BAaTh B PA3HHBIX CXEeMaX,
HaIpUMepP U schemal, U myschema MOTYT COOepzKaTh TaGJHUIEI C UMEHEeM mytable. B oTnuyme ot 6a3
OaHHBIX, CXeMBI HE OT'PaHUYHNBAIOT OOCTYII K OaHHBIM: IIOJIb30BATEIN MOI'YT O6pa]l[aTbCH K 00BEeKTaM B
mo60o# cxeMe TeKyIel 6a3bl JaHHBIX, €CJIH UM Ha3Ha4deHbl COOTBETCTRYIOIINE IPaBa.

EcTh HECKOTBKO BO3MOXKHEBIX OGLHCHGHHﬁ, OJIsi 94ero CTOUT IIPUMMEHATE CXEeMBI:

* Yrto6r! opHYy 6a3y maHHBIX MOTJIM MCIIOJIh30BaTh HECKOJIBKO II0JTh30BaTEIel, HE3AaBUCUMO 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.

* YToO6H B OOHOM 0a3e COCYIIeCTBOBAJIM Pa3HbIE IIPUIOKEHUS, U IIPU 3TOM HEe BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMnI B HEKOTOpPOM CMEICJIE momoOHBEI KaTajoraM B OHepaHHOHHOﬁ CucrteMe, HO OHM He MOI'yT ORITH
BJIO2K€HHBIMU.

5.9.1. Co3paHue cxembl

71 co3manus cxeMsl ucnonbdyercsa Komanga CREATE SCHEMA. ITpu 5TOM BBl OIIpefensieTe UM CXeMEBL
110 CBOEMY BHIOOPY, HANIPUMEP TakK:

CREATE SCHEMA myschema;

YToOH co3naTh 00BEKTHL B CXeMe UIIM 00paTUTHCS K HUM, YKa3bBaliTe NosHOe UMs, COCTosIlee U3 UMEH
CcxeMbl 1 00bEeKTa, Pa3OeIEHHBIX TOYKOM!:

cxeMa. rabnuia

DTOT CHUHTAKCHUC pa60TaeT Be3ae, rge OXXugaeTcd uMsa TaﬁJ'II/II_IBI, BKJIIOYAaA KOMaHIOBI MOJII/I(l)I/IKaI_II/II/I
TaGJ'II/II_I]:I 1 KOMaHObI 06p860TKI/I OAaHHBIX, oﬁcy}KnaeMHe B CJIeOAYIOIINX I''itaBaX. (HJ’IH KPAaTKOCTHU MEL 6y11eM
T'OBOPUTE TOJIBKO O Taﬁnuuax, HO BCé 3T0 PacCIIpOCTPaHAETCA U Ha OPYyTue TUIIEI UMEHOBaHHEIX OG'BGKTOB,
HaTNpUMep, TUTIH U QYHKITUN.)

EcTs ewié 6osiee oOILIUHA CUHTAKCHUC

fasa_gaHHBIX.CxXeMa.TabnHia

HO B HACTOSIIee BpeMsl OH IIOANEePKUBAETCS TOIBKO HJisg (OopMabHOTO COOTBETCTBUS cTaHAapTy SQL.
Ecnu BuI YKa3bIBaeTe 6a3y OAHHBIX, 9TO MOXKeT OBLITH TOJIBKO 0Oa3a OAaHHBIX, K KOTOpOfI BHI IIOOKJIFOYEHEI.
Takum 06pa3oM, co3gaTh TabIUIly B HOBOM CXeMe MOXKHO TakK:

CREATE TABLE myschema.mytable (

YTo6BI yOamUTh IIYCTYIO CXeMY (He CofepzKallyio 00bEKTOR), BEIIIOTHUTE:

DROP SCHEMA myschema;

YmanuTh cXeMy CO BCEMU COOEPKAIIUMUCS B HEM 00BbEKTaMM MOKHO TakK:

DROP SCHEMA myschema CASCADE;

CrosALu#A 3a 3TUM OOLINHN MexXaHu3M omnucaH B Pasmesne 5.14.

YacTo GBIBAET HYKHO CO3[aTh CXeMYy, BIafie/IbIleM KOTOPOoH OymeT Apyro¥ Iojab30BaTeslb (3TO OOUH U3
crtoco00B OrpaHHUYeHUs MOJIL30BaTEIeH MPOCTPaHCTBaMu UMEH). ClenaTh 9TO MOXKHO TakK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wmM4 HO/IB30BATENd;

Bn1 maxke MOIKeTe OIIyCTUTh UMS CXEMEI, B 3TOM ClIy4yae UMEHEM CXeMBI CTaHEeT UMS Iojib30BaTesd. Kak
9TO MOXKHO IPUMEHATH, onucaHo B [logpaspnene 5.9.6.

CxeMEI C HMMEeHaMH, HaYMHAIIIMMHUCA C pg_, ABIAIOTCA CHUCTEMHBIMH; IIOJIE30BATEJIAM HE pa3pelIeHO
HCIIOJIb30BATh TaKHEe MMEHa.

5.9.2. Cxema public

o aToro Mel co3gaBany TabIUIlE, He YKa3blBasd HUKaKue MMeHa cxeM. [1o yMoimdyaHuio Takue TabInuIThl
(m mpyrue OOBEKTH) aBTOMaTHMYECKHM IIOMeIlaloTcsa B cxeMy «public». OHa comepXuUTCSs BO BCEX
co3paBaeMbIX 6a3ax JaHHBIX. TakKuM oO0pa30M, KOMaHaa:

CREATE TABLE products ( ... );
9KBUBAJIEHTHA:
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CREATE TABLE public.products ( ... );

5.9.3. NyTb NOUCKa CXeMbl

Besme mucaTh IMOJIHBIE UMeHa YTOMHUTEIBHO, M YaCTO BCE PABHO JIyYIlle He MPUBS3BIBATH IIPUIOKEHUST
K KOHKpPEeTHOM cxeMe. [ToaToMy K TabmuiiaM oOBIYHO 00paIllaloTCs II0 HeNOJAHOMY UMEHU, COCTOSIIeMY
MIPOCTO U3 UMeHu Tabnuilkl. CcTeMa oIpenenseT, KakKas MMeHHO TabIuIla Mogpa3yMeBaeTC s, HCIIONIb3YsI
nyms NOUCKd, KOTOPHIHA TpPeICcTaBisieT COOOM CIOMCOK MPOCMAaTPHUBAeMBIX cxeM. Ilompa3yMeBaeMoi
TabnuIlell CYMTAEeTCS MHepBas IoOxXomdinasi Tabnuila, HaWgeHHas B cxeMax OyTu. Eciu momxomsimast
TabnuIla He HalgeHa, BO3HUKAET OIMMOKa, Jaxke eciiu TabIuila C TaKUM MMEeHeM eCTh B OPYTHX cXeMax
0a3bl JAHHBIX.

B03MOKHOCThL CO37IaBaTh OMHOUMEHHBIE OOBEKTH B PA3HBIX CXeMaX YCJIOXHSET HalucCaHUe 3alpocoB,
KOTOPEIE OOJIXKHEI BCerfa o0paIiaThbCs K KOHKPETHLIM 00BbeKTaM. DTO TaK¥kKe IMOTEeHIIMAaIbHO IT03BOJISIEeT
TI0JIb30BaTEJIIM BIMATH Ha IOBeOeHKe 3allPOCOB OPYTUX II0JIb30BaTelel, 3JI0HaMEPEHHO UJIH CIIyd4anHOo.
BBuny npeo6amaHus HETIOTHBEIX UMEH B 3alIpocax U UX UCIIOJIb30BaHUSA BHYTpHU Postgres Pro, mo6aButh
CXeMy B search_path — II0 CyTM 3HAQ4YUT OOBEPSATH BCEM II0JIb30BATEJIAM, MMEIOIINM ITPaBO CREATE B
aTOM cxeMme. Korma BBl BEIIIONTHSIETE OOBIYHBLIM 3aIlpoc, 3JI0HAMEPEHHBIN IT0Th30BaTEJIb MOXKET CO3IaTh
00BEKTHI B CXxeMe, BK/IIOUEHHOM B Balll MyTh IIOMCKA, U TAKUM 00pa30M IIepexXBaThiBaTh yIpPaBlIeHUE U
BBITIOJTHSTH TPOU3BObHBIE GyHKIMM SQL Kak ecinu Obl UX BHIIIOJIHSIIIN BHI.

HepBa;{ CXeMa B IIYTHU IIOMCKAa HA3bBIBAETCA TeKy'I.T.IefI. JTa cxeMa 6YJIeT HUCIIOJIB30BAThCA HE TOJIBKO IIPU
IIOMCKEe, HO M IIPU CO3TaHUU 00BEKTOB — OHA OymeT BKJII0YaTh TAOIHIIEI, CO3TaHHbBIE KOMaHOOM CREATE
TABLE 0€3 yKa3aHHUSI CXEMHI.

Yrto06BI y3HATH TEKYIIUHM THUI OMCKA, BEIIIOJIHUTE CJIEAYIOIIYIO KOMaH/Y:
SHOW search_path;
B xoH(uUrypanuu no yMoiadaHuio oHa BO3BpalllaeT:

search_path

"Suser", public

ITepBHIlT 3IEMEHT CCHIJIAETCS Ha CXEeMy C MMEHeM TeKYIero Mojab3oBaTessi. Ecu TakoW CXeMbl He
CYIIIECTBYET, CChIIKA Ha HE€ UTHOPUPYETCsS. BTOPOIi 3/IeMeHT CChimaeTcst Ha cxemy public, KOTOPYIO MBI
yXKe BUOEH.

IlepBas cymiecTByIOIllasi cXxeMa B IIyTH IIOMCKa TaKXKe CUMTAETCS CXEMOM II0 YMOJYaHUIO OJI HOBBIX
00BbeKTOB. MIMEHHO II03TOMY II0 YMOJIYaHMIO OOBEKTHI CO37aioTcsi B cxeMe public. IIpu ykazaHuu
HEIIOJTHOM CCBIIKM Ha 00BEKT B II000M KOHTEKCTe (Ipu MogudUKaIUM TabIuIl, U3MEHEHUH TaHHBIX WA
B 3aIpocax) CUCTeMa ITpOoCMaTpUBaEeT IyTh IOMCKA, TOKa He HAaWIOET COOTBETCTBYIOIMUN 00beKT. TakKuM
006pa3oM, B KOH(PUTYpAIIUN 10 YMOJTYAHUIO HEIIOJIHEIE UMEHa MOT'YT OTHOCHUTBLCS TOJIBKO K 0OBEKTaM B
cxeMe public.

Yrto6sl OOGABUTH B IIyTh HAITY HOBYIO CXEMY, MBI BEIIIOTHSIEM:
SET search_path TO myschema,public;

(MBI OomycKaeM KOMIOHEHT $user, TaK KaK 3[eCh B HEM HET HeoOXomguMocTu.) Temepb MBI MOXKEM
obpamaThcs K Tabnuile 6e3 yKa3aHUS CXEMHI:

DROP TABLE mytable;

N Tak KakK myschema — MePBBIM 37IEMEHT B IIyTH, HOBLIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3aBaThCS B
3TOM cxXeMe.

M= MOXeM TakXkKe HallucarTh:
SET search_path TO myschema;

Torga MBI OOMBINIE He CMOXeM oOpalaThcs K cxeMe public, He HammcaB IIOJIHOE HMSA OOBEKTa.
EmmHCTBEHHOE, YTO OTINYaeT cxeMy public OT OpyTux, 9TO TO, UYTO OHA CYIIECTBYET II0 YMOITYaHUIO, XOTSI
€€ TaK Ke MOXKHO yHOaJlUTh.
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B Pazgene 9.26 BB y3HaeTe, Kak €II€ MOKHO MaHUITYJIUPOBATE IIYTEM IIOUCKA CXEM.

Kaxk u gmst uM€H Tabiull, IIyTh MOMCKa aHAJIOTMYHO paboTaeT s UMEH THUIIOB JaHHBLIX, UMEH (QYHKIIUHI
U UMEH olepaTopoB. MiMeHa TUIIOB HaHHBIX U (PYyHKUIMM MOXKHO 3aIllMcaTh B IIOJIHOM BHUIE TakK XKe, Kak
u uMeHa Tabnull. Ecnu XKe BaM HY>KHO KCIIOJIb30BaTh B BEIPaXKeHUU IIOJIHOE UM OIlepaTopa, OJIsl 3TOTO
€CThb CIeIlMaJIbHBIN CII0CO0 — BBl MOJIZKHEI HAIIUCATE:

OPERATOR (cxema.oneparop)

Takast 3anuch HeoOxomuMa MOJisi KM30eKaHUSA CUHTAKCUYECKOW HEeOOHO3HAa4YHOCTHU. [IpmMep Takoro
BBIPAXKEHUS:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAaKTUKeE II0JIb30BaTEJIN YaCTO I10JIaraloTCd Ha IIYTh IIOMCKa, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIe KOHCTPYKIIUH.

5.9.4. CxeMbl 1 npaBa

ITo yMomYaHUIO ITOJIb30BATE b HE MOXKET 0OpaIaThcs K 06beKTaM B UyKUX cxeMaX. YTOOb U3MEHUTD 3TO,
BJIafiesiel] CXeMhbl MOJIKEH [aTh MOJIb30BaTEI0 ITPaBo USAGE [OJIsT MaHHOM cxeMbl. YTOOH IIOIb30BATENU
MOTJIX MCIIONb30BaTh OOBEKTHI CXEMBI, MOXKET ITOHAMOOUTHCS Ha3HAYUTH OOMOJIHUTEJIbHBIE MpaBa Ha
YpOBHE 00BEKTOB.

ITonp30BaTeMI0 TAKKE MOXKHO Pa3pelruTh Co3haBaTh OOBEKTHI B CXeMe, He MpuHagjexaren emy. s
9TOr0 eMy HYXKHO [aTh ITpaBO CREATE B TpebyeMol cxeMe. 3aMeThTe, YTO II0 YMOJIYaHUIO BCE UMEIOT
mpaBa CREATE M USAGE B cxeMe public. Brmarogapsi aToMy Bce IIOJIb30BaTe/IM MOTYT ITOOKJIIOYATHCS K
3amaHHOM 6a3e JaHHBIX M CO3IaBaTh OOBEKTH B €€ cxeMe public. HekoToprie maGioHbl MCIIOTE30BAHU S
TpeOyIOT 3aIPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o6o3HaYaeT cxeMy, a BTOPOe O3HAudaeT «KaXKOHIM IOJIb30BaTelb». B mepBoMm
clydae 3TO UOEHTU(DUKATOpP, @ BO BTOPOM — KJIIOYEBOEe CJIOBO, IO9TOMY OHM HaIHWCaHBE B Pa3HOM
perucTpe; BCOOMHUTe yKalaHusda us [logpasnena 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Kartaiaora

B momosHeHMe K cxeMe public 1 cXeMaM, CO30aBaeMEIM II0JIb30BaTe IAMH, JTi00asa 0a3a JaHHBIX COOEPKUT
CXeMy pg_catalog, B KOTOPOM HAXOOSTCS CHUCTEMHEIE TAOIMIIEI M BCE€ BCTPOEHHEBIE THUIIEI [AHHEIX,
byHKIIMK ¥ omepaTophl. pg_catalog (paKTUUEeCKH BCerma SBASETCS YacThbio NYTH IIOMCKa. Ecrmu maxke
9Ta cxeMa He moOaBiieHa B IIYTh SIBHO, OHA HESIBHO MPOCMAaTPUBAETCs 00 BCEX CXeM, YKa3aHHBIX B ITyTH.
Tak obecrieuynBaeTCsI HOCTYITHOCTh BCTPOEHHBIX UMEH ITPHU TI0OBIX YCI0BUsIX. OQHAKO BBl MOXKETE SIBHBIM
00pa3oM TMOMECTHUTh pg_catalog B KOHEIl IIyTH TOWCKA, €CIIM BaM HYXKHO, YTOOBI IIOIb30BaTEILCKUE
MMeHa Iepeonpeaesisiii BCTPOSHHEIe.

Tak Kak mMeHa CHUCTEeMHBIX TaOJIWIlI HAaYMHAIOTCA C pg_, TaKHe MMeHa JIydllle He KCHIOJIb30BaTh BO
u3bexaHue KOHQIMKTa MMEH, BO3MOXKHOIO IIPH IIOSBIIEHWH B OyOyIlleM CHUCTEMHOU TalJIHIEI C TEM
XKe mMeHeM, 4To W Bama. (C myTéMm IIoMCKa MO0 yMOJYaHWIO HEIOJHas CCHIJIKa OymeT BOCIPHHSTA
Kak oOpallleHrue K CUCTeMHOM Tabmuie.) CucTeMHBIe TAOMUITLI OyOyT M Hajbllle COmepXaTh B UMEHH
MIPUCTABKy pg_, TaK YTO OHU He OymyT KOH(MIUKTOBATH C HEMNOJIHEIMM MMEHaMH I10JIb30BaTEJIbCKUX
TabJINII, €CITY TTOJIb30BATEIN CO CBOEHM CTOPOHE He OYAyT MCIIOTh30BaTh MPUCTABKY pg._.

5.9.6. LLIa®/1IOHbI UCNONbL3OBaHUA

CxeMaM MOXHO HAUTH MHOXKECTBO l'[pPIMeHeHPIfI. ,]:[J'IH 3alllUTBI OT BIIMAHWA HEeOOBEPEHHEIX
IoJIb30BaTeJie Ha IToBedeHue 3alIpoOCOB OAPYrux Iob30BaTesiel ImpenilaraeTcsd wab10H 6e30nacHoz0
UCNO/1b308AHUSl CXeM, HO €CJIi OSTOT IIabJIoH He IIPUMEHAETCA B Oaze OAaHHBIX, IIOJIB30BATEJIH,
XKejnarmye 0e30IIacHO BHINOJIHATL B HEM 3alpoCH], OOJXKHBI OyAyT NPUHUMAThL 3alllUTHLIE MepPHl B
Haydajie KaXOoro ceaHca. B 4aCTHOCTH, OHU OOJI2KHBI HaYHUHAaTbh Ka)KJIBIfI CeéaHC C IIpPUCBAaWBaHUA IIYCTOT'O
3HAYEHUs] IIEPEeMEHHOM search_path WIM KaKuM-TuOO OpyruM oOpa3oM ymaiasiTh M3 search_path
CXeMBI, OOCTYIIHEIE OJId 3allMCHU OOBIYHBIM IIOJIB30BaTessiM. C KOH(I)I/Il"ypa].[I/IefI II0 YMOJIYaHHIO JIETKO
Pealn3yrTCs CIIeayllme 11a6JI0HBI MCIIOJIb30BAHUS:
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e OrpaHUYUTH OOBIYHEIX ITOJTE30BATEIEH JIMYHBIMU cXeMaMu. [[71s1 peanu3auuy 3TOTo IOOX0na
BBEIIIOJIHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M cO3haiTe i KaXKIOoOr'o
[IOJIb30BATEJISI CXEMY C ero uMeHeM. Kak BEI 3HaeTe, IyTh IIOKCKA 10 YMOTYaHHUI0O HAYUHAETCS C
HMEHU Suser, BMECTO KOTOPOI'O IIOACTAaBJISIeTCS UMS II0NIb30BaTennsda. TakuM o6pa3oM, ecnnu y Bcex
Iob30BaTesiel OyOeT OTHAeNbHASd cCXeMa, OHU 10 YMOI4YaHuio 6yayT oOpaIaThCs K COOCTBEHHBIM
cxeMmaM. [TpuMeHss aTOT 111a6710H B 6a3e, K KOTOPOM yKe MOTJIM MOOKITIOYaThCS HeJOBEPEHHEIE
MM0JIb30BAaTEJIU, IPOBEPHTE, HET JIU B cxeMe public 06BbEKTOB C TAKMMU K€ UMeHaMH, KakK ¥ 00beKTOB
B CXeMe pg_catalog. DTOT MAOJIOH ABIseTCs M1abJI0HOM 0e30IIacHOr0 UCII0Ib30BaHUS CXEM, TOJIBKO
€CJIY HUKaKO# He[OBEPEHHEIN IT0JIb30BaTe/Ib He SIBIIETCS BilafeblleM 0a3bl JaHHLIX U He UMeeT
npaBa CREATEROLE. B mpoTtuBHOM ciiydyae 6€30IacHOe MCII0JIb30BaHUE CXEM HEBO3MOXKHO.

* VYpanuth cxemy public U3 myTu moucka o yMoJa4aHUIO0, U3MEHUB postgresqgl .conf UM BHIIOJIHUB
KOMaHOy ALTER ROLE ALL SET search_path = "Suser".IIpu 3TOM BCe O-IPEXKHEMY CMOT'YT
co3maBaTh OOBEKTHI B 00IIel cXeMe, HO BRIOMPATHCS 9TH 00BEKTH OyOyT TOMBKO IO ITIOTHOMY UMEHH,
co cxeMoii. Torma Kak obparaTthcs K TabauliaM 1o MoJIHOMY UMEHU BIIOJIHE OOIyCTUMO, oOpalleHus
K QyHKIMSIM B 00I1Ie# cxeMe BCE ke OynyT HeOe30ITaCHBIMU UJIM HeHaOEKHBIMU. [I09TOMY eC/IU BhI
co3maéTre QYHKIIMY UJIN PacCIIupeHus B cxeMe public, mpuMeHsiiTe nmepBhii mabdnoH. Ecnu xke Her,
9TOT 1mabJIoH, KaK U IePBHIM, 6e30MaceH IIPHU YCIIOBUY, YTO HUKAKON HeqOBEePEHHEIN 10JIb30BaTEIh
He SIBJIsIeTCS BlagenblleM 0a3bl MaHHLIX U He UMeeT IIpaBa CREATEROLE.

¢ CoxpaHUTH IIOBEJIEHUE II0 YMOJIYaHUIO. Bce momb30BaTeny HESTBHO oOpariaioTcs K cxeme public.
TeM caMBIM UMUTHUPYETCS CUTyallusa C IIOJIHEIM OTCYTCTBUEM CXEM, YTO IIO3BOJISIET OCYILIECTBUTH
IJIaBHBIM ITepexon u3 cpenbl 6e3 cxeM. OmHaAKO HaHHBIN ITa6GJIOH HA B KOEM CJIy4dae Hejlb3s CUUTATh
6e3omacHbpM. OH TOOXOOUT, TOJIBKO €CJIH B 0a3e MaHHBIX MMEETCSI BCET0 OOQUH MO0 HECKOJIBKO
OOBEPAIOIINX APYT APYTY IIOJIb30BaTelen.

ITpu mo6oM mogxone, yCTaHABIMBAS COBMECTHO UCTIOJIb3yeMbIe TTPUJIOKEHMS (TaOIUIIEl, KOTOPHIE HYKHEI
BCEM, IOTIOJTHUTENbHEIE (YHKITUY CTOPOHHUX Pa3pabOTYMKOB U T. [.), TOMEIIANUTe UX B OTAEILHBIE CXEMHI.
He 3abymeTe maTh OpyruM IOJIE30BATENSIM IIpaBa AJIs AOCTYyHa K 3TUM cxemaM. Torma Mmojb30BaTeu
CMOTyT 00paIaThCs K 9TUM AOTOTHUTEILHEIM 00B€KTaM M0 TTOJTHOMY UMEHHU UJIU TIPU JKeJTaHuM f00aBsT
9TH CXEMBI B CBOM ITyTH ITOUCKA.

5.9.7. NepeHOCUMOCTb

Cranpmapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CcxeMe K pa3HbBIM 00beKTaM, MpuHaIIeKaliuM
pa3HbIM TIonb3oBaTensM. bonee Toro, B psapme peanusanuit CYB]I Henb3da co3gaBaTbh CXEMBI C
UMeHeM, OTIHUYHBIM OT MMEeHU Bramenblla. Ha mpakTtuke, B CYB]l, peanu3yoIiux TOIbKO 0a30BYIO
TMOIOEePKKY CXeM COTJIaCHO CTaHAapTy, KOHIIENIMHU II0b30BaTeJII M CXEMHBI O4YeHb Onu3Ku. Takum
o0pa3oM, MHOTHE IIOJIb30BATEJIM TMOJlaTali0T, YTO II0OJIHOE HMS Ha caMoM [feje oOpa3yeTcs Kak
uMd_monb3oBarend.umd_rabnungs. I UMeHHO Tak OymeT BecTu cebsi Postgres Pro, ecimu BB CO3TamuTe
CXeMBI OJIs1 KaXXIOoTo I0JIb30BaTeNs.

B cranpmapte SQL HeT M NOHATHMSA CXeMHBI public. I MaKCHMMaJbHOTO COOTBETCTBHS CTaHOAPTY
HUCIIOIb30BaTh CXEMY public He cJiefyerT.

Koneuno, ects CVYB]l, B KOTOpHIX BOOOIEe HE pPeaju30BaHBl CXEMBI WM MPOCTPAHCTBA WMEH
TMOAEPKUBAIOT (BO3MOXKHO, C OTpaHWYEHUSIMH) oOpaleHus K ApyruM Oa3aM OaHHBIX. Eciu BaMm
moTpebyeTcst paboTaTh C 3TUMHU CUCTEMAaMU, MAKCUMAJIbHOM TEPEHOCUMOCTH BBl OCTUTHETE, BOOOIIE HE
HUCIIOTB3YST CXEMHI.

5.10. HacnhepoBaHue

Postgres Pro peanusyeT HaciemoBaHUe TaOIUIl, YTO MOXKET OBLIThH IIOJIE3HO [IJIsI TPOEKTUPOBIIUKOB 6a3
manHbX. (Crampgapt SQL:1999 u Gomee mo3mHME BEPCUM OIPENENsI0OT BO3MOXKHOCTb HAcCIeqOBaHUS
TUIIOB, HO 3TO BO MHOT'OM OTJIMYAETCS OT TOT'0, YUTO OIIMCAHO 30€ECh.)

[laBaliTe Ha4YHEM CO CJIeAYIOIIET0 IIPUMepa: ITPEAIIO0XKHUM, YTO MBI CO3HAéM MOJENb HaHHBIX OIS
TopomoB. B KaxpoMm ITaTe €CTh MHOXKECTBO TOPOMOB, HO JIMIIL OOHA CTONHIA. MBI XOTUM HMETh
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BO3MOZKHOCTB 6bICTpO II0JIy4aThb TOpOA-CTONMULY HOJId J000ro Imrara. 3TO MOXKHO cageiiaTth, CO30aB OBE
TaOIUITBI: OOHY OJIST CTOJIHI] IIITATOB, a APYTYIO [JIsi TOPOOOB, He SIBIAIOMINXCS cTonuilaMu. OgHAKO YTO
OeilaTh, €CJIIM HaM HY2KHO IIOJIYYUTDb I/IH(bOpMaHI/IIO 0 nroboM ropone, 6YI[I> TO CTOJINIIA LITAaTa UJIN HeT?
B pemrenun 3TO¥M mpoO6GIEeMBl MOXKET IIOMOYb HacjiefoBaHMe. MBI ompemenuM TabmUIly capitals Kak
HacCJIeOHUKa cities:

CREATE TABLE cities (

name text,
population float,
elevation int -— B dyTax

CREATE TABLE capitals (
state char (2)
) INHERITS (cities);

B asTtoMm cmydae TabGnuiia capitals Hac.sedyem BCe CTOJNOLBI CBOEM POOUTENILCKOM TabNMIE], cities.
CTOMUITH IIITAaTOB TAKXKE MMEIOT JOMOTHUTEIIBHBIN CTONOEI] state, B KOTOPOM OyOET yKa3aH IITar.

B Postgres Pro Tabnuiia MOzKeT HAcClIemOoBAaTLCS OT HYJIS WM HECKOJIbKUX OPYrUX TaOIHIl, a 3alpOCh
MOT'YT BHIOMPATh BCE CTPOKU POOUTEIIbCKOM TAOIUIIEI UIM BCE CTPOKH POOUTENbCKOM M BCEX MOUYEPHUX
Tabmuil. [To yMomT4YaHHuI0 OPUHAT HOCIeOHUM BapuaHT. HampuMep, CIenyomui 3arpoc HaiaéT Ha3BaHU
BCEeX TOPOAOB, BK/II0OYUas CTOJIMIILI IIITATOB, PacIionoXeHHbIX BhIlle 500 hyToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

It maHHBIX U3 BBemeHus (cM. Pa3gen 2.1) oH BBIOACT:

name | elevation
___________ I
Las Vegas | 2174
Mariposa | 1953
Madison \ 845

A crmenyloniuit 3alpoc HAXOOUT BCe TOpoma, KOTOPhle HE SIBISIOTCS CTOJHIIAMU INTATOB, HO TaKiKe
HaxomsTcs Ha BeicoTe BhImie 500 ¢pyToB:

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

name | elevation
___________ e
Las Vegas | 2174
Mariposa | 1953

3mech KIII0YEeBOE CJI0BO ONLY yKa3hIBA€eT, UTO 3aIIPOC HOJIKEH IPUMEHSTHCS TOJIBKO K Tabnune cities,
HO He K TabiuIlaM, PacCIlONIOXKEHHBIM HUXKE cities B MepapXuy HacCJeOOBaHMUs. MHOTHE OIIepaToOpHI,
KOTOpPHBIE MH yKe 0O0Cyqunu, — SELECT, UPDATE U DELETE — IOOAepP>KUBAIOT KJIIOYEBOE CJIOBO ONLY.

BHI TakXe MoXKeTe MOOaBUTh IOCJIe UMeHU TAaGIuIBl *, YTOOBI IBHO yKa3aTh, YTO MOJI2KHEI BKITIOYAThLCS
¥ JOoYepHIe TAaOIUIIH:

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

YKka3nIBaTh * He 00s13aTEIbHO, TaK KaK TEeIlepPhb 3TO II0OBEeJEeHNE BCeraa rnmogpa3yMeBaeTCs I10 YMOJIYaHHUIO.
OpHaKO TakKas 3aluch BCE eIreé nogmepzxKuBaeTCsda Ojisd COBMECTHMOCTH CO CTapbIMKM BEPCHUAMHU, I'Ie
II0BeOJeHue 110 YMOJIYaHHUI0 MOT'JIO OBITH HU3MEHEHO.
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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 3allPpOC BHIOACT:

tableoid | name | elevation

__________ +___________+___________
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison \ 845

(Ecnu BBHI IIOIIBITAETECH BBIMIOJIHUTL €T0 Y cebs, CKopee BCETo BHl IOJIy4duTe Opyrue 3HadeHus: OID.)
Cob6CcTBeHHO UMeHa TabJIuI] BBl MOXKETE IOJIYUYUTh, 00PaTUBIINUCE 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 IIOJIYYUTE:

relname | name | elevation
__________ IO
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison \ 845

Tot ke 3¢ddeKT MOKHO MOJIYyYUTh APYTUM CIIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBLIM TUN regclass; IPHU
aToM OID TaGmuIlkl BHIBOOUTCS B CUMBOILHOM BHIE:

SELECT c.tableoid::regclass, c.name, c.elevation
FROM cities c
WHERE c.elevation > 500;

MexaHH3M HacJeOOBaHUS He CHOCOOeH aBTOMAaTUYECKM pacCIpenesiiTh HaHHBIE KOMaHO INSERT HIIH
COPY 1o TabmuIilaM B MepapXuu HacjaemoBaHus. [I09TOMy B HallleM ITpUMepe 3TOT OmepaTop INSERT He
BBITIOJTHUTCS:

INSERT INTO cities (name, population, elevation, state)
VALUES ('Albany', NULL, NULL, 'NY');

Mg MOTIM HAafesAThCS Ha TO, YTO OJaHHBIE KAKUM-TO 00pa30oM momnanyT B TabnIuLy capitals, HO 9TOTO HE
IIPOMCXOIOUT: INSERT BCerzla BCTaBJIsieT JaHHbBIE HEIIOCPENCTBEHHO B yKa3aHHYIO Tabmuily. B HEKOTOPEIX
cnydasix mobaBiisieMble TaHHbIE MOXKHO II€PEeHAPaBiIsaTh, UCIIONIb3ys mpaBuna (cM. I'maBy 39). OgHaKO B
HaIlleM cjiy4ae 3TO He TIOMOXKET, TaK KakK Tab/uIla cities He COOEpXKUT CcTonOla state ¥ KoMaHAa OymeT
OTBEPrHyTa OO IIPDUMEHEHUd IIPpaBUuJla.

[ouepHue TaGIUILI aBTOMATHYECKH HACJIEOVIOT OT POOUTENbCKOM TaOIWUIIEI OTPaHUYEHUS-ITPOBEPKU
u orpaundeHuss NOT NULL (ecnu TONBbKO [ HMX He 3alaHO SBHO NO INHERIT). Bce ocTanbHbIE
OorpaHHWYeHUs (YHUKaJIbHOCTU, IEPBUYHLIN KJII0Y U BHEITHME KJII0OYU) HEe HaCIeOyITCs.

Tabnuila MOXKET HacClIegoBaTbCsI OT HECKOJIbKHUX POOUTEIbCKHUX TaOIWIl, B 3TOM cCjiydae OHa OymeT
00begUHATL B cebe Bce CTOJNOIBI 3THX TAOIMI, a TakK¥XKe CTOJOILI, OIMMCaHHLIE HEIOCPEeOCTBEHHO B
eé ompepmenenuu. Eciu B ompeneNeHUSX POOUTEILCKUX M OOYepHeM TalIHIl BCTPETSTCS CTOJIOIBI C
OOHUM HMEHeM, 3TH CTOIOIE OyOyT «00beIUHEeHBI», TaK YTO B HOYEpHEH Talbjulle OKaXKeTCS TOJIBKO
onuH crtoyber;. YTOOE Takoe OOBeOUWHEHHEe OBIJI0O BO3MOXKHO, CTOJIOLIBI MOJKHBEI MMETh OOUHAKOBBIA
TUII OAaHHBIX, B IIPOTHBHOM CJIydae HOpou30oumér ommbkKa. Hacrnemyemble OrpaHUYEHHUS-IIPOBEPKU U
orpaanyenuss NOT NULL o6bemuHAI0TCS IOmOOHEIM o0pa3oM. Tak, HampuMep, 00beqUuHIeMEIH CToI0el]
monyuuT cBoiicTBO NOT NULL, ecnu Kakoe-mu00 U3 IIOPOXKIAIOIINX €T0 OIIpenesIeHu UMeeT CBOMCTBO
NOT NULL. OrpaHn4eHUuS-IPOBEPKH 00LEIUHSIOTCS, €CJIM OHM MMEIOT OOWHAKOBLEIe UMeHA; HO €CJIH UX
YCIIOBHUSI PA3IMYaIOTCS, IIPOUCXOOUT OIINOKA.
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OTHoOLIeHWe HACIemoBaHUS MexXOy TabmuilaMu OOBIYHO yCTaHaBIIMBAETCS MHPH CO3TaHUU OOYEpPHEH
TaOIUIBI C WCIIOJIb30BAaHUEM IIPEAJIOKEHUsT INHERITS olleparopa CREATE TABLE. [Ipyro#é crmoco0
mo0aBUThL TaKOe OTHOIIEHHE [y TaOHIEI, ONPemeIéHHON MOOXOOAIIuM 00pa3oM, — HCHOIL30BaTh
INHERIT C OIIepaToOpoM ALTER TABLE. [Iy1s1 3Toro OyAyInasi modepHsis Tabulla JOIXKHaA yKe BKIII0YaTh
Te Ke CTOJOIE (C COBIMAOAIOIIMMH MMEHaMU M THUIAMH), YTO M POOUTENbCKas Tabmuila. Takxke oHa
OOJIZKHAa BKJIIOYATh aHAJIOTHYHBIE OI'DAaHUMYEHUA-IIPOBEPKU (C TeMH Xe HMMEHaMu u B]:Ipa}KeHI/IHMI/I).
VYpoanuThk OTHOINIEHMWE HacCJIedOBaHMS MOXKHO C TOMOIILI0 yKa3aHus NO INHERIT olepaTropa ALTER
TABLE. [IluHaMu4yeckoe moOaBjeHUE U yHajleHHe OTHOIIEHHN HaCJIeIOBaHUS MOXKET ObITh ITOJIe3HO IIPHU
peanusaiuy CeKIMOHUPOoBaHusa Tabmul (cM. Pasgern 5.11).

s co3manusi TaGIULEL, KOTOPasi 3aTEM MOXKET CTaTh HACIEIHUKOM APYTO#, yOOOHO BOCIIOJIb30BATHCS
IpemIoXeHneM LIKE omepaTopa CREATE TABLE. Takas KOMaHOa CO30acT HOBYIO TaOIHIly C TEMHU XKe
cTONOIlaMM, YTO UMEIOTCS B UCXOOHOU. Ecu B MCXOAHOM TaGMULEI OTpEeOesIeHk OTPaHUuYEHUsT CHECK,
OJIST CO3MAHUS TTOJTHOCTBI0 COBMECTUMOM TaGIUIIBI UX TOXKE HYXKHO CKOMMPOBATh, ¥ 9TO MOXKHO CHENATh,
mo6aBUB K IIPEAJIOKEHUIO LIKE IIapaMeTp INCLUDING CONSTRAINTS.

PoguTenbcKyio TaOmuIly HeJb3s1 yOaluTb, MOKa CYIIECTBYIOT YHacleOoBaHHBIE OT Heé€. [Ipu 3ToM B
modyepHUX TabnmuIax Heab3s yOaasaTh WM MOOUMHUIIMPOBATH CTOIOILBI WM OTPAaHUYEHHUS-ITPOBEPKH,
YHacCJiegOBaHHEBEIE OT POOUTEJIBCKUX Ta6J'II/II_I. Ecnu BBl XoTHTE YOAJIIUTh Ta6m/1uy BMeCTe CO BCEMH eé
IIOTOMKaMH, 3TO JIETKO CHOeJIaTh, JIO6aBI/IB B KOMaHOYy yHOaJlIeHud pOJII/ITeJIbCKOfI Ta6J'II/I].[bI IIapaMeTp
CASCADE (cM. Pazpen 5.14).

IMpu U3MEeHEeHUIX ONpeIeIeH’d ¥ OTPaHUYEeHUNH CTOJIOIIOB KOMaHOa ALTER TABLE PacIpPOCTPaHsIeT 3TH
M3MEeHEeHWs BHU3 B Mepapxuu HacjaemoBaHus. OOHAKO yOalIUTh CTOJIOIE, YHACIEMOBaHHBIE TOYEPHUMHU
TabIuIIaMi, MOXKHO TOJILKO C IIOMOIIIBIO ITapaMeTpa CASCADE. IIpu co3gaHuu OTHOIIEHWH HaclemoBaHuS
KOMaHAa ALTER TABLE CJIeQyeT TeM Ke HpaBuiIaM OObeOuHEHUs OyOIHUPYIOMIMXCS CTOJIOIIOB, UTO U
CREATE TABLE.

B 3anpocax ¢ HacnegyeMbIMU TabullaMu TPOBEPKa MPaB JOCTYIIA BHITIOJTHSAETCS TOJIBKO B POAUTEIBCKOM
Tabnuie. Tak, HaIpuMep, HAIWYWeEe pa3peuieHuss UPDATE oy TabnuUEl cities mOgpa3yMeBaeT IIPABO
Ha H3MeHeHHe CTPOK TaKXKe B Tabiule capitals, KOrja K HHM IPOUCXOOUT oOpallleHue depes
TabIUITy cities. ITO COXpaHSIET BUAMMOCTD TOTO, YTO 3TH JaHHBIE (TaK¥Ke) HaXOOSITCS B POAUTENbCKOM
Tabnuiie. Ho usaMmernuth Tabnuny capitals HampsAMyo 0e3 OOIOIHUTENIBPHOTO pa3pelleHUus HeNb3sd.
ITogo6HEIM 00pa3oM, IMOMUTHUKU 3aIIUTHL Ha ypPOBHE CTPoK (cM. Pasmen 5.8) Omsd poOMTenbCKOM
TaOIUIEl IPUMEHSIOTCS K CTPOKaM, IIOJIydaeMBbIM M3 [OodYepHUX TalJjull IPU BHIIOJTHEHUU 3alpoca
C HacnepmoBaHUeM. [IOIUTHUKU Ke [OOYEepHUX TabJiul, eCIu OHU OIIpefesieHbl, OeNCTBYIOT TOJBKO
Korpa Takme TabnuIlbl SBHO 3aeMCTBYIOTCS B 3alpoCe; B 9TOM Clydae BCe NIOJIUTUKM, CBSI3aHHBIE C
pOOUTEeNbCKUMU TabIuaMu, UTHOPUPYIOTCH.

Ctoponnue Tabmuibl (cM. Paspmen 5.12) MOTYyT Tak»Ke BXOOWTh B HEPAPXUI0 HACJIETOBaHUS Kak
POOMTENBCKUE UJIU oUYepHUE TabOIUIIH, TaK XKe, Kak ¥ 00bI4HbIe. EC/TU B Mepapxuio HacJIeqOBaHUS BXOOUT
CTOPOHHSS TabyuIla, BCe OTepaluy, He MOAJEepKUBAEMEIE el, He OyOyT MommepKMBaThCAd Mepapxuei B
LIeJIOM.

5.10.1. OrpaHu4yeHun

3ameTbTe, 4TO He Bce SQL-koMaHmbl MOryT paboTaTh C HepapxXusMu HaciepgoBaHus. KoMaHIHI,
BBITIOJIHAIONIVE BHIOOPKY OAHHBIX, M3MEHEHMEe OAHHBIX WM MOoOuGUKaUMWIo CXeMHBl (Hampumep SELECT,
UPDATE, DELETE, OOJBIIMHCTBO BapHWaHTOB ALTER TABLE, HO He INSERT W ALTER TABLE
RENAME), OOBIYHO II0 YMOJI4aHHIO 0OpabaTHIBAIOT [aHHBIE AOYEPHUX TabIWUI] M MOTYT HCKIIIOYaTh
UX, €ClI¥ IOoAfep:KUBalOT yKa3aHue ONLY. KomaHAOwl Oist oOCIy:KUBaHUS U HACTPOUKM Oa3bl HaHHBIX
(HampuMep REINDEX M VACUUM) 0OBIYHO PabOTAIOT TOJIBKO C OTHENbHBIMU (U3UYECKUMU TabImuamMu U
He IOAAepKUBAIOT PEKYPCUBHYIO 00paboTKy OTHOUWIEHUH HacnenoBaHus. COOTBETCTBYIOIIEE IOBEAEHHE
KaxXXOo¥ KOMaH[OHI OIIrcaHo B eé cirpaBke (Komanmer SQL).

Bo3MOXKHOCTH HAaciedOBaHUS CEPHE3HO OrpaHUYEHBl TEeM, UYTO HMHIOEKCH (BKIOUas OTrpaHUYEeHUS
VHUKAJIBbHOCTH) M OTPaHWYEHHUS BHEIIHWX KJII0UeH OTHOCSATCS TOJIPKO K OTHeJIbHBEIM TaOnuilaM, HO
He K HX IIOTOMKaM. JTO KacaeTcs 00euxX CTOPOH OTrpaHMYEHHM BHEIIHHX Kiaioudei. TakuM oOpasoM,
IPUMEHUTENBHO K HallleMy IIPUMEPY:
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* Ecnu MBI OOBSIBUM cities.name C OTPAaHUYEHMEM UNIQUE MJIM PRIMARY KEY, 3TO HE IIOMeEIIaeT
mo6aBUTh B TAONUIY capitals CTPOKHU C Ha3BAaHUSIMU TOPOMOB, yKe CYIIECTBYIOIUMHU B Tabmuile
cities. W aTu pyGnupyomyecs CTPOKHY 110 YMOTYaHUIO OyOyT BRIBOOUTHCS B Pe3yJibTaTe 3allpOCOB
K cities. Ha meme Tabmuila capitals IO yMOJTYaHUIO BOOOIe He OyHeT comepKaTh OrpaHUuYeHUe
YHUKAQJIBHOCTH, TaK YTO B HEH MOT'YT OKa3aThCsI HECKOJIBKO CTPOK C OOHUM Ha3BaHUEM. XOTS
BBI MOJKeTe 0OaBUTh B capitals COOTBETCTBYIOIIEE OTPAHUYEHNE, HO 3TO HE IIPEIOTBPATUT
ny6nupoBaHue Npyu OObeOUHEHUNU C cities.

* TlomoOGHEIM 00pPa30M, eclii MBI YKaXeM, UTO cities.name CChIaeTCsl (REFERENCES) Ha KaKylo-TO
Opyryio Tabnuiy, 9To orpaHuYeHne He OyoeT aBTOMaTHYeCKU pacCIpOCTPaHeHo Ha capitals. B
3TOM CJIy4dae pellleHneM MOXKET CTaTh SBHOe Jo0aBlieHNe TaKOTo Ke OrpaHWYeHUsI REFERENCES B
TabnuIy capitals.

* Ecnu BH cmenaeTe, YTOOBI CTOIOEI APYTOM TaOIUIIE CCRIIAICA Ha cities (name), B 9TOM CTOJOIIE
MOZKHO Oy[eT yKa3bIBaTh TOJILKO Ha3BaHUS IOPOIOB, HO HE CTOJHIl. B 9TOM ClIydae XOpOIIero
peIeHus HeT.

HeKOTOpaH Q)YHKHHOHaHLHOCTL, He pea/Ii30BaHHasa OJId I/IepapXI/IfI HacCliegOBaHUs, peaJIn30BaHa »OJIid
OEKIIaPAaTUBHOTO CEKIMOHUPOBAHUA. HOSTOMy 00s13aTe/IbHO B3BECHTE BCE 3a U IIPDOTHUB, IIpEeXKOe 4YeM
IIPDUMEHATh B CBOUX IIPUTIOZKEHUAX CEKIIMOHNPOBaHNE C UCIIOJIb30OBAHUEM YCTAPEBIIIEIO HACJIeOJOBaHUA.

5.11. CeKumoHupoBaHue Tabnuy,

Postgres Pro mopamepXKuBaeT IPOCTOe CEKITMOHWPOBaHUe TabmuIl. B 9TOM pa3fere OMUCHIBAETCH, KaK U
mouyeMy OBIBAET II0JIE3HO IMIPHUMEHSATh CeKITMOHUPOBaHNE ITPU IPOEKTUPOBaHUY 0a3 MaHHBIX.

5.11.1. O630p

CeKIMOHMPOBAHNEM [aHHHEIX Ha3bBIBAeTCSH pa30ueHue OmHON OOIbINON JIOTHUYECKON TalauIbl Ha
HECKOJIbKO MEHBITUX QPU3UYECKUX CeKInii. CeKITMOHUPOBaHNUE MOXKET IPUHECTH CIEeOYIOIIYIO ITOIb3Y:

* B ompemenéHHBIX CUTyaIlUsIX OHO KapOWHAIbHO YBeIUYUBaEeT OLICTPOAeHCTBHEe, 0COOEHHO
Korpaa OOJBIIION IIPOIIEHT YaCTO 3allpallliBaeMEBIX CTPOK TAaOIHUITEI OTHOCUTCS K OTHOM WJIH JIUIIH
HECKOIBKUM ceKIusiM. CeKIIMOHUPOBaHUeE 10 CYTH 3aMeHsIeT BePXHUE YPOBHHU JePEeBbeB UHIEKCOB,
YTO YBEJIMYHBAET BEPOSITHOCTb HaX0XOeHUs HauboJiee BOCTPeOOBaHHBIX YaCTel UHIEKCOB B
MMaMsTH.

e Korma B BHIOOPKE HJIM U3MEHEeHWHU OAHHEBIX 3aJleliCTBOBaHa 0OJIbIIas YaCTh OOHOM CEKITHUH,
MIPOU3BOOUTEIFPHOCTb MOXKET BO3PACTH, €CJIM OyIeT BBEIIOJIHSITLCS IIOCIeq0BaTe/IbHOEe CKAHUPOBAHUE
9TOH CEeKIIWH, a He IIOMCK II0 UHOEKCY, COIIPOBOKIAEMbIN MPOU3BOILHLIM YTEHHEM HAHHEIX,
pa3bpoCcaHHBIX 10 BCel Tabuile.

¢ MaccoByo 3arpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIECTBIISATh, HO0ABIISAS U YA CEKIIUH,
€CJIM TaKOM BapHaHT MCIOJIb30BaHUS OBbLI MPEIYCMOTPEH IPH TPOEKTUPOBAHUN CEKITHM.
VnoaneHue oToenbHOM CEKIIMM KOMAaHOOM DROP TABLE M OeMCTBHE ALTER TABLE DETACH PARTITION
BEITIOJIHAIOTCA IOpa3ngo 6bICTpee, 4YeM aHaJIOTH4YHasd MaCCOBasd OIlepalirs. STI/I KOMaHOHI IIOJIHOCTBIO
HUCKIII0YaloT HaKJIagHbIe PAcXOOhl, CBI3aHHEIE C BBHIMIOJTHEHHEM VACUUM MIOCJIe MacCOBOU ONepaluu
DELETE.

* Penko HUCIIOJIbL3YEeMEI€ NaHHBIE MO2KHO IIEPEHECTHU Ha Ooree memiéBbie U MeOJIeHHbIE HOCUTEIIH.

Bcé 310 0OBIYHO ITOIe3HO TONBKO MJIS OYeHb OONbInuxX Tabmui. Kakme MMEHHO TaGIHITEI BEIMTPAIOT OT
CEeKITMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPHUIJIOKEHUS, XOTSA, KaK IPABUIIO, 9TO CIeNyeT IPUMEHSITh
oI TabnIuIl, pa3Mep KOTOPBIX HpeBhiaeT 00beéM O3Y cepsepa.

Postgres Pro npepnaraeT moaagepKKy ClIeOyIOIINX BUAOB CEKIIMOHNPOBAHUS:
CeKIIMOHMPOBaHMeE 110 Aralla3oHaM

Tabulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneleéHHBIM 10 KJII0UeBOMY CTOJIOIy uUiIu Habopy
CcTOJIOIIOB, M HEe IIepeceKawIIuMcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHMPOBATDL MaHHBIE IO
Oualia30HaM OaT MITH 10 Auana3oHaM HIeHTU(GHUKATOPOB OMpeneIEHHEIX OU3HeCc-00beKTOB. I'DaHUITh
KaXkaoro [auala30oHa CYMTAIOTCS BKIIOYAIOMNMN HUXKHee 3HadYeHWe W HMCKIII0YaloluMU BepxHee.
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Hanpumep, ecnu st IepBoMl CEKITUU 3aflaH AUaNa30H 3HAYeHUM OT 1 1o 10, a OJIst BTOPOM — OT 10
IO 20, 3HQUEeHHUe 10 OTHOCUTCS KO BTOPOU CEKIIUH, a He K IIEePBOM.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Taﬁnnua CEeKIIMOHHUPYETCA C IIOMOIIBIO CIIMCKaA, SBHO YKa3HBIBAKOIIEero, KaKne 3Ha4Y€HHUd KJII04Ya
IOJIXKHEI OTHOCUTBCS K KaXKIIOM CEKITNH.

CeKILMOHUPOBaHUE 110 XEITy

Tabnuila CEeKIMOHUPYETCS II0 OMpPeHOesIEHHBIM MOMYJISM M OCTaTKaM, KOTOPbhIe YKa3BIBAIOTCS [JIs
Kaxpgou cexknuu. Kaxxmas CeKINSA COOePKUT CTPOKH, OJIT KOTOPHIX XelI-3HaYeHne KIioya pa3oueHus,
OeléHHOe Ha MOMYJ/b, PaBHSIETCS 3aJaHHOMY OCTaTKYy.

Ecnu Bamemy npuiIoKeHUIo TpebyoTcs apyrue GOopMbl CEKITMOHUPOBAHUS, MOXKHO TakKKe IPUOETrHyTh
K aJIbTePHATUBHBIM peann3allusM, C UCIIOJIb30BaHUEM HaCJIeOOBAHUS U IPENCTAaBIeHUNH C UNION ALL.
Takwue IOOXOOE Jal0T TMOKOCTh, HO He [ai0T TaKOTO BEIUTPHIIIA B IPOU3BOAUTEILHOCTH, KaK BCTPOEHHOEe
meKJlapaTUBHOE CEKITMOHMPOBAHUE.

5.11.2. lleknapaTuBHoe CeKULUOHUpPOBaHue

Postgres Pro mo3BosisieT JeKIapupoBaTh, YTO HEKOTOpas Tabauila pa3fensieTcs Ha CeKiun. Pa3nenéuHas
Ha CeKIuM Tabnuila Ha3bIBAETCS CeKUUOHUPOBAHHOU mabauuel. [leknapamus CeKIMOHUPOBAHUS
COCTOUT M3 OIHMCAHHOTO BHIIE ONPEefeIeHuss Memodad pa3bueHus ¥ CIIMCKa CTOJIOIIOB UJTX BEIPAXEHUH,
00pas3yoIIux K/A104 pa3bueHus.

CamMa CekKIIMOHHpPOBaHHAs TaOmuIla SBASETCS «BUPTYalbHOM» ¥ KaK TaKOBas He XPaHUTCH.
XpaHuIuile UCIOJIB3YETCS €€ CeKuUsiMU, KOTOPBIE SIBJITIOTCSA OOBIYHBIMHU TaOIHUIlaMH, CBI3aHHBIMU C
CEeKITMOHUPOBAHHOM. B KaxXXOo# CEeKIHUH XPAaHUTCS IIOOMHOXKXECTBO HJAaHHLIX TaOIUIIBI, OoIpeaenseMoe eé
e2paHuuyamMu cekyuu. Bce CTpOKH, BCTaBIsieMble B CEKIIMOHMPOBAHHYIO TaOIUIly, IepeHalpPaBIsIOTCS
B COOTBETCTBYIOIIHME CEKIIMKM B 3aBUCHUMOCTH OT 3HAYEeHWM CTONOIOB KiIo4Ya palbuenus. Ecmu mpu
U3MEeHEeHWN 3HaYeHWH Kiodya pal30ueHHs B CTPOKE OHa IepecTaéT yHOOBIETBOPSAThH OTPaHHUYEHUSM
MCXOOHOM CEKITWH, 3Ta CTPOKa IIepeMeIlaeTCs B OPYTYI0 CeKIIHIO.

CaMu CEeKIMH MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAHHLIE TAOIHUIIBI, TAKUM 00Pa30M pPeain3yeTCs
8/10JiCEGHHOE CeKUUOHUpoBdHue. XOTS BCE CEeKIUW M[OJIKHBI HMETh Te Ke CTOJIOIb, YTO U
CEKIIMOHUPOBAHHASA POOUTEJIbCKAs TabJmia, B KaXKOOM CEKIIMM HEe3aBUCHMO OT IOPYTHUX MOTYT OBITh
oInpefesieHbl CBOM WHMOEKCH, OTPAHUYEHWS ¥ 3HAUEHHWs II0 yMOJI4aHHUI0. [lompoOHee o co3gaHUU
CEeKITMOHUPOBAHHEBIX TAaOIUIT M CeKITUI paccKa3ksiBaeTcs B omucanuu CREATE TABLE.

IIpeoOpa3oBaTh OOBIUHYIO TabIUIly B CEKUMOHUPOBAHHYI0 U HaoO0poT Henb3s. OOHaAKO B
CEKIIMOHUPOBAHHYI0 TaOIUIly MOXKHO H00aBUTh B KA4UeCTBE CEKUUU CYIIECTBYIOUIYIO OOBIYHYIO WU
CEKIIMOHUPOBAHHYI0 TabMUIly, a TakKe MOXKHO VIAJIUTh CEKLUWI0 U3 CEKIMOHUPOBAHHOM TabIUITHI
U TPEBPaATUTL €€ B OTHEJIbHYI0 TabmuIly; 3TO MOXKET YCKOPUTb MHOTHE IIPOLEecChl 00CIy:KUBaHUS.
O6patutecst K onucanuio ALTER TABLE, uTo0wl y3HaTh OOMbIIE O MTOOKOMaHAaX ATTACH PARTITION H
DETACH PARTITION.

CekIuy TaKXkKe MOTYT OBITh CTOPOHHUMM TabnIUIlaMu, HO YYTUTE, YTO HMEHHO II0JIb30BaTElh
OTBETCTBEHEH 3a COOTBETCTBUE COMEPKUMOTO CTOPOHHEN TabnWITBl HMpaBUITy CEKLMOHUPOBAHUS, 3TO
He KOHTPOJUPYEeTCS aBTOMaTHMYeCKU. TakXkKe CyHIeCTBYIOT W HEKOTOphle APYyTrHe OTrpaHWYeHHus. 3a
nogpobHOoCTAMU oOpaTuTech K onucanuio CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

IMpenmonoxkuM, 94TO MBI CO3maéM 0a3y MaHHBIX [/ OOJIBINIOW KOMITAHWH, TOPTYIOIIEH MOPOZKEHBIM.
KoMnaHust yuuThHIBAET MaKCUMAJILHYIO TEMIIEPATYPY M IPOAaKy MOPOZKEHOI0 KaXKblM JeHb B pa3pe3e
peruonoB. [lo cyTu HaM HyKHa cilenyromas TabmuIia:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
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unitsales int

)i

Msbl 3HaeM, 4TO OOJIBIIMHCTBO 3alpoCOB OyOyT paboTaTh TOJILKO C HaHHBIMU 3a IOCJIEOHIO HEMEIIo,
MeCHI U1 KBapPTall, TaK KakK B OCHOBHOM 3Ta TaGJ'II/II_Ia HYX>KHa OJId (bOpMI/IpOBaHI/IH TEeKyIIuXx OTYETOB OoJis
PYKOBOIOCTBA. YToOHI COKPATUTH 00BEM XPaHALIUXCA CTaPhIX OaHHBIX, MBI PEIIUJIN OCTABJIATH OaHHEIE
TOJIBKO 3a 3 IIocijaegHux roga. HeHy}KHBIe OAaHHBbIE€ MBI 6YJIeM yoalidTh B HadaJie KazKOoro Mmecdlia. B aTont
CUTyallU" MBI MO2KEM MCIIOJIb30BaTh CEKIIMOHUMPOBAHUE [OJId YOOBJIETBOPEHUA BCEX HAIIUX TpeGOBaHI/Iﬁ
K Ta6HI/II_Ie ImoKa3aTesel.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BEIIIOJTHUTE CJIedyloliee:

1. Co3spaiiTe TabnIuly measurement KaK CEKIIMOHUPOBaHHYIO TabIUIy C IpenioXkKeHnueM PARTITION BY,
yKa3aB MeTo[ pa3brueHnus (B HalleM ciiydae RANGE) ¥ CIHCOK CTOJIOI[0B, KOTOPhIe OyOyT 0Opa30BLIBATh
KJII0Y pa30ueHus.

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

) PARTITION BY RANGE (logdate);

2. Co3paniTe ceknuu. B onpeneneHnu KaX oy CEKIIUY OOIKHEL 3a1aBaThCSA T'PAHUIIB], COOTBETCTBYIOIINE
METOJY U KJTI0Uy pa30ueHust poouTeTbCKOM TabIuIlbl. 3aMeThTe, YTO YKa3aHMe I'PaHull, IPU KOTOPOM
MHOXKECTBO 3HA4YeHMWM HOBOM CEKIIMM IlepeceKaeTcs CO MHOXKECTBOM 3HAUYeHWW B OOHOM WM
HECKOJIbKUX CYIIIECTBYIOIINX CEKIUAX, OyaeT omnb0oYHbIM.

Cexkiuu, co3maBaeMble TAaKUM 00pPa3oM, BO BCEX OTHOINEHUSX SBISIOTCS OOBLIYHBIMH TaOIHUIlaMM
Postgres Pro (umu, BO3MOKHO, CTOPOHHUMM TabmiiaMu). B 4acTHOCTH, OIS KaXKA0M CEKIUU MOIKHO
He3aBUCHUMO 33aTh TaOIHYHOE IPOCTPAHCTBO U TapaMeTPhl XPaHEHMUS.

B mamem npuMepe KaxXpas CeKLUMs [OOJIXKHA COOepXKaTh JaHHEE 3a OOUH MeCsIl, YTOOLl HaHHEIE
MOXKHO OBLIIO yOanaTh 10 MecsliaM corlacHo TpeboBaHusaM. TakuM o6pa3oM, Hy>KHEIE KOMaHObI OynyT
BREITJIANETH TakK:

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 TOBOPHUJIOCE PpPaHee, TIPaHUIBI COCEOHHUX CEeKITUM MOT'yT OIIpenendaTbCd OOUMHAKOBBIMU
3HAYEeHHUAMHM, TaK KaK BEPXHUE I'DAaHUIBEI HE BKJIIOYAIOTCA B Ouaras3oH.)

Ecnu BB XOTUTE pearin3oBaThk BJIOZKEHHOE€ CEKIUMOHHWPOBaHHWE, MHOOIIOJIHUTEJIBHO YKaXUTe
npennoxeHue PARTITION BY B KOMaHOaX, CO30AalIINUX OTOEJIbHbIEe CEKIITNH, HAallpHUMeD:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01")
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PARTITION BY RANGE (peaktemp);

Korma GYHYT CO3HaHBEl CEeKIMHU measurement_y2006m02, MaHHEIE, HoOaBIseMble B measurement U
II0IIagaloiune B measurement_yZ 006m02 (I/IJ'II/I OAaHHBIE€, KOTOPEIE MOT'YT J106aBJ'I$ITI>C${ HeIIoCpeagCTBeHHO
B measurement_y2006m02 TPH YCJIOBHUHM COOJIIOOEHUS OTPaHUYEHUS MAaHHOW CEeKInH) OymyT 3aTeM
TepeHanpaBieHbl B OOHY M3 BJIOXKEHHBIX CEKIMU B 3aBUCUMOCTH OT 3HA4YeHMUs CTOJbOIla peaktemp.
VKa3aHHBIM KIIIOY pa30ueHuss MOKET IIepeceKaThbCs C KITIOUOM pa30ueHuss POOUTENs, XOTs
OIIpenesisiTh TPAHUIILI BJIOXKEHHOM CEKIIMU HYXKHO OCMOTPUTENILHO, YTOOBI MHOKECTBO [aHHBIX,
KOTOPOE OHa MPUHMMAET, BXOOUJIO BO MHOXKECTBO, AOIyCKaeMoe COOCTBEHHLIMU I'PaHUIIaMU CEKIINYU;
CucCTeMa He IIbITaeTCd KOHTPOJIMPOBATE 3TO CaMa.

[Ipy pmoGaBneHWM B POOUTENbCKYIO0 TAaONUIy OAHHBEIX, KOTOPhHle HE COOTBETCTBYIOT HU OIHOU U3
CYILIEeCTBYIOIIUX CEKIM, IIPON30UAET omKnbKa; MOOXOOAIIYVI0O CEKINIO Hy?KHO CO3aBaTh BPyYHYIO.

Co3maBaTh B TabiuIlax OTPAHWYEHHS C YCJIOBUSIMHU, 3aJAIOLIMM{ T'DAHUILI CEKIWH, BPYYHYIO HeE
Tpebyetcs. Takue orpaHUYeHUsT OYOyT CO3IaHBl aBTOMATUYECKH.

3. Co3pariTe B CEKIIMOHUPYeMOM Tabnuile HHOEKC II0 KII04YeBOMYy CTOJbOIy (wiam cronbliam), a
TakxXe Jt00ble OPyryue HMHOEKCH, KOTOPBEle MOTYT IOHAamoOuThcs. (MHOEKC IIo KIII4y, CTPOTro
roBOps, CO37aBaTh He 00s3aTeNlbHO, HO B OOJIBIIMHCTBE CJIydyaeB OH OymeT Ione3eH.) Ilpu aTom
aBTOMaTU4YeCKH OyOeT CO37aH COOTBETCTBYIOIIMUW MHAEKC B KaXKOOM CEeKIMH UM BCe CEeKIIUH,
KOTOpPHIE BEI OyIeTe co3maBaTh UKW NPUCOEOUHSTDH IIO37IHEe, TOXKe OYOYT comepsKaTh TaKOW MHOEKC.
I/IHJIeKCbI UJIX OTPaHUYEHUSA YHUKAJIbBHOCTH, CO30aHHLIE B CeKI_[I/IOHI/IpOBaHHOﬁ T&6HI/II_I8, ABIIAIOTCA
«BUPTYAJIBHBIMH>», KdK KW CaMa CEKIUOHUWPOBAaHHAA T86J'[I/II_[a: (I)HKTI/I‘-IeCKI/I OAaHHBIE HaAaXO0OATCSA B
OOYEPHUX MHOEKCAX OTOENIbHBIX TaOIHUIT-CeKITUMA.

CREATE INDEX ON measurement (logdate);
4. Y6emutech B TOM, 4YTO ITapaMeTp KoHurypauum enable partition pruning He BBHIKJIIOUEH B
postgresqgl.conf. MHade 3ampockl He OYOyT ONTUMU3UPOBATHCS AOJIKHEIM 00pa3oM.

B mamHOM mpumMepe HaM MOTPeOyeTCs CO3maBaTh CEKIMIO KaXKObI MECSI, TakK 4TO ObII0 OB Pa3yMHO
HamucaTh CKPUIIT, KOTOPHIHM OB (hopMupoBas Tpedyembrir Kog DDL aBTOMaTHYECKH.

5.11.2.2. Obcny>xuBaHue ceKLum

O6rryHO HabGoOp cekuwi, OoOpPa30BaHHBIM WM3HAYAIBHO MPHU CO3TAHUM TabONWl, HE IIPEXOoIaraeTcCs
COXpaHSaTh HEu3MeHHBIM. Yale HaoOOpOT, MIJIAaHMPYETCsS YyHalsaTbh CEKIMH CO CTApPBIMKU OaHHBIMH
¥ IIepuoOguYecKH [mo0aBIsATh CEKIMH C HOBBIMH. OmHO u3 Haubolee BaXHHIX IIPEHUMYIIECTB
CeKIIMOHUPOBAHUS COCTOUT UMEHHO B TOM, YTO OHO MO3BOJIIET IPAKTUUECKH MOMEHTAILHO BHIIIOIHSATH
TPYOOEMKIE ollepallui, U3MEHsS CTPYKTYPY CeKILHM, a He (GU3uUYECKH IIepeMelras OONbIIrne 00bEMEI
OaHHBIX.

CaMBIf JTErkKui crrocoo YOAJINTh CTaPhEI€ HaHHBIE — IIPOCTO YOAJIMTh CEKIIWUIO, CTABIIYIO HeHy}KHOﬂ:
DROP TABLE measurement_y2006m02;

Tak MOXKHO yAaJIuTh MUJIIMOHEI 3aIIMCell Topa3mo ObICTPee, YEM YOAJISATh UX 110 OMHOM. 3aMeThbTe, OOHAKO,
4TO IpUBeAEHHas BhHIIIe KOMaHa TpeOyeT yCTaHOBJIEHUS OJIOKUPOBKU ACCESS EXCLUSIVE.

Emé ommH yacto 6ojlee NPEeAINOYTHUTESIBHBEIM BapuaHT — yOpaTh CEKIMI0 M3 TJIaBHOM TabOIUIIBI, HO
COXPaHUTh BO3MOXKHOCTDb 0OpaIlaThCsa K Hel KakK K CaMOCTOSITEJIbHON Tabulie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;
ALTER TABLE measurement DETACH PARTITION measurement_y2006m02 CONCURRENTLY;

ITpu aTOM MOXKHO OymeT mpomonzKaTh paboTaTh C JAaHHBEIMU, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHUY OYEeHB KCTATH OYHOEeT COeaTh Pe3ePBHYIO KOMWI0 JAaHHBIX, UCIOb3ys COPY, pg dump
WM MOOoOHBIE CPencTBa. BO3MOXKHO, 9TH [JaHHLIE TaKXKe MOXKHO OymeT arperupoBaTh, II€PEeBECTH B
KOMIAKTHEIM (OpPMaT, BLIIIOIHUTE OPYTYI0 00paboTKy MK IIOCTPOUThL OTUETEL. [lepBasa opMa KOMaHOE
TpebyeT GJIOKUPOBKU ACCESS EXCLUSIVE POOUTENbCKOM TaOmuIlkl. Braromaps yKasaHu0 CONCURRENTLY,
KakK BO BTOpOM dopMe, OJIs oIlepalnuy OTcoeguHeHus OymeT TPebGoBaThCSA TOJBKO OIOKMPOBKA SHARE
UPDATE EXCLUSIVE POOUTEIbCKOM TaOIUITLI, HO IIPU 9TOM AeNUCTBYIOT OTPAaHUYEHUsI, ONUCAaHHBIE B ALTER
TABLE ... DETACH PARTITION.
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AHaJOTUYHBEIM o6pa30M MOZKHO HO6aBHHTb HOBYIKO CEKIUIO C TaHHBIMH. MBI MOXKeM CO37aTh IIYCTYIO
CEKIIHIO B I'IaBHOU Ta6nnue TakK K€, KaK MBI CO30aBaJid CEKIITNU B KICXOOHOM COCTOAHHNHU JO 3TOTIO:

CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
TABLESPACE fasttablespace;

A mHoOTHa yonoOHee co3maTh HOBYIO TaONUIy BHE CTPYKTYPEL CEKLIUM U coesaTh e€ IIOJIHOLIEHHON ceKIlnel
mo3xe. IIpyu TakoM ITOAXo[e HOBHIE HAaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH M HNpeobpa3oBaTh A0
TOTO, KaK OHM IIOSIBATCS B CEKITMOHUPOBaAHHOM Tabnuie. O60UTHCE 6€3 KPOIOTINBOTO BOCIIPON3BEIEHUS
onpenesieHUs POOUTESILCKOM TabJIMIbI MOXKHO, BOCIIOJIb30BABIIUCH (YHKIIMOHAIBHOCTHIO CREATE
TABLE ... LIKE:

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008mO02
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" );

Komamma ATTACH PARTITION TpeOyeT GIIOKMPOBKM SHARE UPDATE EXCLUSIVE OIS CEKIIMOHWPOBAHHOMN
TaAOIHIIEI.

ITpexkme 4yeM BBINOIHATH KOMaHOYy ATTACH PARTITION, PEKOMEHOYETCS CO37aTh OrpaHu4YeHne CHECK
B NIPUCOENMHSIEMON TabuIle, COOTBETCTBYIOIIEE OXKMAAEMOMY OTPAHMYEHMIO CEKIIMM, KaK IT0Ka3aHO
BhIIIe. Biraromapst aToMy cucTeMa CMOXKeT 000UTHCh 663 CKaHWPOBaHUS, HEOOXOOUMOTO [JIsI ITPOBEPKU
HESIBHOTO OTpaHUYEeHUus CeKIuu. be3 3Toro orpaHuveHusi CHECK HYXKHO OyOeT IIPOCKaHUPOBATh U
yOeOuTHCS B BBIIOJITHEHHWHM OTPAHUYEHUS CEKIHMH, yOepzKuBas OTOKHPOBKY ACCESS EXCLUSIVE B 3TOH
cek1uu. [Toce BHITTOTHEHUS KOMaHIBl ATTACH PARTITION PEKOMEHOYETCS YOAIUTh OTPaHuYeHue CHECK,
IIOCKOJIbKY OHO 00JIbIlle He Hy2KHO. Eciu mpucoenuHaseMas Tabmuila TakXkKe SIBISETCS CEKIIMOHUPOBAaHHOM
TabnuIel, To Kaxaas U3 e€ ceKuumii OyoeT PeKypCHUBHO OJIOKMPOBATHCS M CKAHUPOBATHLCSA OO TEX IIOP,
TI0Ka He BCTPETUTCS IMOOXOIsIee orpaHndeHe CHECK UK He OyOyT JOCTUTHYTHI KOHEYHEIE pa3deribl.

TouHO TakK e, eCIM B CEKIIMOHWPOBAHHOM TaOmHIle eCTh CEeKIUs DEFAULT, PEeKOMEHOyeTCs CO3OaTh
orpaHHYeHUe CHECK, KOTOPOe UCKJII0YaeT OrpaHNYeHUe pa3fesia, Ioajekallero npucoequHeHnio. Ecnu
9TOr'0 He CHenaTh, TO pasfiesl DEFAULT OyaeT MPOCKaHUPOBaH, YTOOH YOEOUTHLCS, YTO OH HE CONEPIKUT
3amnucei, KOTOphle AOJIKHBEI OBITH PACIIONIOXKEHHI B IOAKJII0OYaeMOM pasfesie. JTa olepalus OymaeT
BBITIOJTHATHCS IIPU yOepXKaHUU OIOKMPOBKU ACCESS EXCLUSIVE Ha pa3sfene DEFAULT. Ecnmm pazmen
DEFAULT caM SBJISIETCSI CEKIIMOHMPOBAHHOUN TabiuIled, TO Kaxaas u3 e€ CekKIuid OymeT PeKypPCHUBHO
IIPOBEPSITHCSI TAKUM Ke 00pa30oM, KakK U IIpucoeguHsieMasi Tabua, Kak YIIOMUHAJIOCh BHIIIIE.

Kak roeopuiiochk BEIIE, B CEKIIMOHMPOBAHHLIX TAaONIHUIIaX MOXKHO CO3[aBaTh MHOEKCH TakK, YTOOHI OHU
IIPUMEHSJINCh aBTOMAaTU4YeCKU KO BCel uepapxuu. OTO O4eHb YIOoOHO, TaK KaK MHIEKCHPOBaThCSI OymyT
He TOJBKO BCe CYUIECTBYIOIIWE CEKIIUM, HO U JII00Oble CEeKIInM, co3gaBaeMble B Oymymem. Ho ecTs ogHO
OrpaHMYeHVe — TaKOW CEKIMOHMPOBAHHLIM HHOEKC HEJb3s CO3OaTh B HeOJIOKUPYIOIIeM pexkume (C
yKa3aHMeM CONCURRENTLY). YToObl m30exkaTh OJIOKMPOBKHM Ha [OJITOE€ BpeMs, OJI CO3[aHUs UHOeKca
B CaMO# CEeKIIMOHMPOBaHHOU TabnIuIlle MOXKHO MCHOJIb30BaTh KOMAHAY CREATE INDEX ON ONLY; TaKO#
uHOeKC OyIeT moMedeH Kak Hepaboduii, U OH He Oy[eT aBTOMaTUYeCKY IPUMEHEH K CEeKIUAM. HIOEKChH
COOCTBEHHO B CEKIIMAX MOXKHO CO3[aTh B MHOMBUAYATbHOM IIOPSAOKE C yKa3aHueM CONCURRENTLY, a 3aTEM
npucoeduHuUMb UX K UHAEKCY POAUTES, UCIIOIb3ysd KOMaHOy ALTER INDEX .. ATTACH PARTITION. [Tocne
TOTO KaK HMHIOEKCHEI BCEX CeK]_[I/Iﬁ GYI[YT IIPUCOEOUHEHBI K POOUTEJILCKOMY, HOCHeJIHPIfI AdBTOMATHU4YECKHU
nepedaéT B pabouee cocTosiHue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);
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CREATE INDEX measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;

ITOT IPUEM MOKHO ITPUMEHSTD ¥ C OTPAHUYEHUSIMU UNIQUE ¥ PRIMARY KEY; AJIST HUX MHIEKCH CO3[Ial0TCs
HEesBHO IIPY CO3[IaHWU OrpaHnYeHusi. Hampumep:

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. OrpaHu4YeHus
C CEKIIMOHNUPOBAaHHBIMHA Ta6JII/II_IaMI/I CBSI3aHEI ClIedyIoIyue OrPaHNYeHud:

e OrpaHWYeHHUS YHUKAILHOCTH (@ 3HAYUT U IIePBUYHEIE KITIOUH) B CEKIIMOHUPOBAHHEIX TabIHUIlax
DOJIZKHEI BKJII0UATh BCE CTOJIOIEI K/TI04Ya pa30ueHus. ITo TpeboBaHue 0O0BSICHSIETCS TEM, YTO
OTHesbHEIE HHOEKCH, 00pa3yIoIie orpaHnYeHre, MOTYT HEIIOCPENCTBEHHO 00eCIeYnBaTh
VHUKAJIbHOCTb TOIIBKO B CBOMX CEKITHAX. [I03TOMYy caMa CTPYKTypa CeKIIMOHUPOBAHUS MOIKHA
rapaHTUPOBAThH OTCYTCTBHE AyOIHUKATOB B PA3HBIX CEKITHUAX.

e Co3maTthb OrpaHHUYE€HHNEe-UCKIIIOYEHHNEe, OXBAThIBAlOIIlee BCIO CEKIIMOHUPOBAHHYIO TaGJ'[I/I]_[y, HEeJIb34;
MO2KHO TOJIBKO IIOMECTHUTHb TaKO€ OIrpaHNYE€HHEe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SBJIAETCsA CIIEACTBHEM TOI'O, UYTO YCTAHOBUTL OTPaHUYEHUA, HGIZCTBYIOIHHG MeXOy CEeKIIUsIMH,
HEBO3MO2KHO.

* Tpurrepsl BEFORE ROW [Jii INSERT HE MOT'YT MEHSATH CEKIIMIO, B KOTOPYIO B UTOTE IIOMNaAET HOBas
CTpPOKa.

¢ CwMelIBaHUe BPEMEHHHBIX U ITIOCTOAHHBIX OTHOIIIEHUU B OJTHOM nepeBe CEKIMOHUPOBAHUA HE
OOIIyCKaeTCd. Takum o6pa30M, €CJIn CeKIMOHUPOBaHHasA T8.6J'II/II.[8. IIOCTOAHHANA, TAKHUMH 2K€ NOJIZKHBIL
OBITH €€ CEeKIIMK1; C BDEMEeHHBEIMHU TaGJIPIL[aMI/I aHaJIorTuy4HoO. B CiiIydae C Bp€MEeHHBIMU OTHOIIEHUAMU
BCe TaGHI/ILII:I OoepeBa CEKIITMOHUPOBaHUA OOI2KHEL OBITH U3 OOHOTI'O CeaHCa.

Ha ypoBHe peanu3alini OTOEIbHBIE CEKITUKM CBSI3LIBAIOTCS C CEKITMOHUPOBAHHOM TaOIUIel CpeacTBaMu
HaciemoBaHusA. OOHAKO C OeKJIapaTHBHO CEKIMOHHUPOBAHHBIMU TAOJIMIIAMHU WM HUX CEKIUIMU HEeNIb3sd
KUCIIONH30BaTh HEKOTOPYIO 0O0Iy0 QYHKIIMOHATBHOCTh HAC/IeNOBAaHMWs, KaK OIMMCAHO HHXe. A UMEHHO,
CEeKIHS He MOXKeT UMeTh HUKAKUX OPYTUX POOUTesel, KpoMe CeKIIMOHWPOBAaHHON TAaGIHUIIEI, K KOTOPOMH
OHa OTHOCHTCSI, PaBHO KaK U J0o0as Tabnuila He MOXKeT HacC/IeloBaThCsSI ¥ OT CeKIITMOHHUPOBAHHOM, U OT
OOBLIYHOM TaGJMIIEI. DTO O3HAYAET, YTO CEeKIIMOHUPOBAHHBIE TAOJMIIEI ¥ MX CEKIIMH He COBMEIAioTCs B
Hepapxuy HacIegoBaHMsI C OOBIYHBEIMY TaOIHUIIAMH.

Tak Kak mepapxusi CEeKLUMOHUPOBaHUs, o0pa3oBaHHAs CEKIIMOHMPOBAHHOMN TabmUIlel M €€ CEKIUSIMMU,
SABJISETCSI ONHOBPEMEHHO U Uepapxuel HacleOOBaHMWS, OHA COOEPXKUT tableoid W Ha HeE
PacIpoCTPaHsIOTCS BCe OOBIYHBIE TTPABUJIa HACJIeAOBaHMUs, onucanuele B Paspmene 5.10, ¢ HEKOTOPHIMU
UCKITIOUEHUSTMU:

* B ceknusax He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIIUX B POOUTEJILCKOM Tabmulie. Takue CTONIOIIE!
HEBO3MOXKHO OIIPEeNeIuTh HU IPU CO3TaHUU CEKIMI KOMaHAOU CREATE TABLE, HU IIyTEM
nocjienyiomnero qo6aBIeHNsI B CEKITUU KOMaHAOoM ALTER TABLE. TaGauUIBl MOTYT OBITH TTOOKITIOYEHEI
B KaYeCcTBe CeKIIUH KOMAaHOOoM ALTER TABLE ... ATTACH PARTITION, TOJILKO €CJIM X CTOJIOIIBI B
TOYHOCTHU COOTBETCTBYIOT POIUTENLCKOM TabIuIle.

* OrpaHuYeHUs CHECK BMeCTe C NOT NULL, OIpeleJIEHHEIEe B CEKIIMOHUPOBAaHHOU Tabiulle, Bcerga
HaCJIeAyIOTCSA BCeMU e€ ceKnusaMu. OrpaHUYeHUsT CHECK C XapaKTEPUCTUKOM NO INHERIT B
CEeKITMOHUPOBaAHHEIX TabIHIlaX co34aBaTh HeJib3s. Takke HeJlb3s yIaauTh OrpaHuYeHrne NOT NULL,
3afaHHOe [J1g CToJOLla CeKIIUH, eClIK TaKoe Ke OrpaHuYeHMe CyIIeCTBYeT B POOUTENBCKOM TabuIle.

* Hcnonp3oBaHue yKa3aHUs ONLY IIpu go0aBlIeHUN UK YOaJIeHUW OTPaHHuYEeHUs TOJIBKO B
CEeKITMOHUPOBAHHOM TabIIHIle IOANePKUBAETCS JIUIITL KOTHa B HeHM HeT ceKuuii. Eciu cexkiun

84



OmnpeneneHue JaHHBIX

CYIIIeCTBYIOT, IPH IIOMBITKE MCIIOIL30BaHUsI ONLY BO3HUKHET omuoKa. C mpyroi CTOPOHEI,
OTPaHUYEHUS MOXKHO N0OaBIISITL UIH YOAJIAThH HEIIOCPEeNCTBEHHO B CeKIMUIX (€CIIM OHU OTCYTCTBYIOT
B POOUTEILCKOM TabmIuIie).

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

XoTs BCTPOEHHOE [eKlapaTHBHOE CEeKIMOHWPOBAaHWE IIOIe3HO BO MHOTHX YaCTO BO3HUKAIIIUX
cutyaiusax, OBIBAlOT 0OCTOSTENbCTBa, TpeOylomme Oosee THOKOro 1moaxoma. B aToM  ciydae
CEKIIMOHNPOBaHME MOXKHO P€aJIn30BaTh, IMIPHMMEHUB MEXaHMN3M HaCJieJOBaHUA Ta6J'II/ILI, YTO HaCT pAan
BOSMO)KHOCTGfI, Hellogoep2KnuBaeMBIX IIPU JE€KJIaPaTHUBHOM CEKIIMOHWPOBaAHWNHU, HAIIPDUMEDP:

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 meknapaTHUBHLIM CEKITMOHHPOBAHHEM IIOMOEePKUBAETCS TOJILKO pa3dueHure Mo CIIMCKaM, 0
Ouama30HaM M IO XeIlly, TOTOa KakK C HacjeJoBaHueM TaOIuIl JaHHbIe MOXKHO Pa3fesaTh 1o
m000MYy KPHUTEPHI0, BLIOpaHHOMY MOb30BaTeeM. (OgHaKo 3aMeThTe, YTO €C/IH UCKITIOYeHue 110
OTPaHUYEHUIO He MO3BOJIsIeT 9(PHEeKTUBHO YCTPAHATh JOUYEePHUE TaOIUIIBI U3 IIJIaHOB 3aIlIPOCOB,
MTPOU3BOOUTEIIFHOCTD 3aIIPOCOB OyIeT OUYeHb HU3KOI.)

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 OymeT comepkaTh maHHBEIe. He ompemesnsiiTe B HeWl HUKAKWe OTPAaHUUYEHUS-TTPOBEPKH,
€CJTM TOJILKO BBl He HaMepeHBl IPUMEHHUTH UX BO BCeX MOYEepPHUX TabauIilax. TakxkKe He UMeeT CMEBICIa
OTIpenesiiTh B HeW KaKue-MTuOO WHOEKCHI UM OTPaHWYeHHs YHUKAJIbHOCTH. B HallleM IpuMepe
rJIaBHOM Tabnuuel OygeT measurement CO CBOUM M3HaYaJIbHEIM OIIpefeIeHueM:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int

)i

. Co3maiiTe HECKONbKO «IOYepHUX» TaOIUIl, yHACJIeMOoBaB WX BCe OT riaBHOMW. OOBIYHO B TaKUX

T&6J’II/IH&X HE 6YJ16T HUKAKUX [OOIIOJIHUTEJIBHBIX CTOJ'I6LIOB, KpoMe YHacCJiIeOOBaHHBIX. Kak m c
OEeKJIapaTUBHEIM CEKIIMOHMPOBAHUEM, OTHU T&6JII/II_IBI BO BCe€X OTHOIIIEeHUAX 6YJIYT OOBIYHBIMHU
tabnuiamu Postgres Pro (unmu cTOpOHHUMY TabIUIIaMu).

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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VGGJII/ITGCI:» B TOM, YTO OIrpaHHYEHHA HE€ IIepeCeKalOTCsi, TO €CTh HHKAKHE€ 3HA4YEeHHd KIII049a He
OTHOCSATCsA CPa3y K HECKOJIBKUM OJOYEPHUM TaGJ’II/IHaM. HaHpHMep, Y9aCTO OOIIYCKAIOT TAKYIO OH.II/I6Ky
B OIIpedeJqIEeHUHr OUAIla30HOB:

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 ) ;
CREATE INDEX measurement_y2006m03_logdate ON measurement_y2006m03 (logdate);
)
)

(logdate
(
CREATE INDEX measurement_y2007mll_logdate ON measurement_y2007mll (logdate
(
(

4

4

CREATE INDEX measurement_y2007ml2_logdate ON measurement_y2007ml2 (logdate
CREATE INDEX measurement_y2008m0l1_logdate ON measurement_y2008m0l1 (logdate);

. MBI xoTHM, yTOOBI HaIlle MIPUJIOZKEeHHEe MOIJIO CKa3aThb INSERT INTO measurement ... H
OaHHLIE 0OKa3aJIMCh B COOTBETCTBYIOLIEN mouepHel Tabmuiie. MBI MOXKeM HOOUTHCS 3TOro, mMoOaBUB
MMOOXOISIIYIO TPUTTEPHYIO MYHKIIUIO B I'NIaBHYI0 Tabnuny. Ecnu manHble Bcerma O6ynyT mo0aBiIsTLCS
TOJTBKO B TIOCIEIHIOIO IOYEPHIO0 TabmuIly, HaM OymeT JOCTAaTOYHO OYEHBb MMPOCTON (PYyHKITNH:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

ITocne Q)YHKI_II/II/I MBI CO3aUM BLI3EIBAIOIITUM eé TpUrrep:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE FUNCTION measurement_insert_trigger();

MEl DOMKHBI MEHSIThH OIpefesieHHue TPUITEePHON (YHKIUM KaXKObIH Mecsll, 4ToOB OHa BCerga
BCTABJIsiJIa JAHHBIE B TEKYIIYIO JOYEePHIO0 Tabnuiy. OnpenesieHre caMoro TPUITepa, OMHAKO, MEHSTh
He TpebyeTcs.
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Ho MBI MOkKeM Takke chenaTh, YTOOB CEPBEP aBTOMATHYECKUW HAXOOWJI OOYEPHIOI Tabmuiy, B
KOTOPYIO HY>KHO HaAmIpaBUTh Ho0aBisgeMyl0 CTPOKy. Isi aToro Ham moTpebyeTcsi 6ojee CIIOXKHASA
TpPUrrepHas QyHKIUsI:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()
RETURNS TRIGGER AS $$
BEGIN
IF ( NEW.logdate >= DATE '2006-02-01"' AND
NEW.logdate < DATE '2006-03-01"' ) THEN
INSERT INTO measurement_y2006m02 VALUES (NEW.*);
ELSIF ( NEW.logdate >= DATE '2006-03-01"' AND
NEW.logdate < DATE '2006-04-01"' ) THEN
INSERT INTO measurement_y2006m03 VALUES (NEW.*);

ELSIF ( NEW.logdate >= DATE '2008-01-01"' AND

NEW.logdate < DATE '2008-02-01"' ) THEN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
ELSE
RAISE EXCEPTION
'Date out of range. Fix the measurement_insert_trigger () function!';
END IF;
RETURN NULL;
END;
$S

LANGUAGE plpgsqgl;

OmpemesieHre TPUITEpPa OCTAETCS MPEeXHUM. 3aMeThbTe, UTO BCe YCJIOBHS IF MOOJIKHBI B TOUHOCTHU
OTpaxaTh OrPaHUYEeHUs CHECK COOTBETCTBYIOIINX OOYEPHUX TaOIHUII.

XoTst 3Ta QYHKUMS CJIOXKHEE, YeM BapPUAHT C OOHUM TEKYILIMM MECSLEM, €€ He MPUAETCS TaK 4acTo
MomupUIIMPOBATh, TaK KaK BETBU YCIIOBUM MOXKHO H00OaBUTH 3apaHee.

ITpumeuyanue

Ha mpakTuke OymeT jydIle cHa4daja IPOBEPSATH YCJIOBUE [JisS MOCJIeTHEH HoYepHel TabJIUIIH,
€CJTM CTPOKHU [00aBIISAIOTCS B HEE Yallle BCET0, HO IJIS ITPOCTOTHI MBI PACIIONIOXKUIUA ITPOBEPKU
TpUIrTEpa B TOM K€ IOpSAIOKe, YTO U B OPYTrUX (pparMeHTax Kofa AjIs STOT0 IIpuMepa.

Ipyro# crmoco6 mepeHampaBiIeHus OOOABISIEMBIX CTPOK B COOTBETCTBYIOIIYIO HOYEPHIOI TaOmUIly
MOXKHO peajii30BaTh, OIPEeNeInB [Jis TIaBHOM TaOIUIIEI He TPUTTEP, a IpaBuia. Hanpumep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m01 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01"' )
DO INSTEAD
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INSERT INTO measurement_y2008m01 VALUES (NEW.*);

C mpaBuIaMH CBSI3aHO Iopa3ao OO0bIlle HaKJIagHEIX PACXOH0B, YeM C TPUITEPOM, HO OHH OTHOCSITCS K
3aIlpoCy B LIEJIOM, a He K KaJXKIol CTpoKe. IT09TOMY 3TOT cII0co0 MOXKET OBITh 00JIe€ BEIUTPHIIIIHEIM IIPH
MaccoBOM moGaBieHUH OaHHBIX. OgHAKO B OOIBIITMHCTBE CJIydaeB TPUITEePs OyayT paboTaTs OBICTpee.

Y4uTHTE, YTO KOMaHaa COPY UTHOPUPYET IpaBuia. ECiu BB XOTUTE BCTaBUTD TAHHEBIE C TTIOMOIIBIO COPY,
BaM TPUOETCS KOTMMPOBATH WX Cpal3y B HYXKHYIO AOYEPHIOI TabIully, a He B TIaBHYI0 Tabmuily. C
OPYTO¥M CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TaK UTO C TPUTTEPAMHU BbI CMOXKETe UCII0Ib30BaTh €€
OOBIYHEIM 00pPa30M.

Emé oguH HemoCTaTOK IIOAXOda C IIpaBHUJIaMU CBS3aH C HEBO3MOXKHOCTBLIO BHIIAThH OIIHUOKY, €Clu
mobaBrnsieMas CTPOKa He IofIafaeT HU [IOJ OJHO U3 IIPABUJL; B 9TOM CJIydae HaHHEIe IIPOCTO IIoNanyT
B I'IaBHYIO Tabnuiy.

6. YOoenurech B TOM, dYTO IlapaMeTp KoHurypanuu constraint exclusion He BBIKIIOYEH B
postgresgl.conf. B IPOTUBHOM cilydae AouepHUE TaOIUIBI MOTYT CKaHUPOBATLCS, KOTrOa 3TO He
TpebyeTcs.

Kak yXe MOXKHO IIOHSITB, [JIS peaju3alliyd CJIOKHOUN mepapxuu Tabmuil MoxeT morpebdoBaThcst DDL-
KOII 3HAYUTEJIPHOTO 00BhEéMa. B maHHOM mpumepe HaM HOTpeOyeTCcs CO3gaBaTh MOYEPHIO TaOIHIly
KaX[Obll MecCsIl, TaK 4TO ObplI0 OB Pa3yMHO HamKWCaTb CKPHUNT, (GopMupyiomui tTpedyemMbii Kog DDL
aBTOMAaTUYECKH.

5.11.3.2. O6cny>xuBaHue Tabnuul, CEKULUOHMPOBAHHbIX Yepe3 HacJsieaoBaHue
YToO6H GHICTPO YOAIUTH CTAaphle AaHHBIE, IIPOCTO YOAIUTE CTABUIYIO HEHYKHOM HOYEPHIOI0 TaOIUIy:

DROP TABLE measurement_y2006m02;

YTOoOH yOamuTh QOYEPHIO TAOMHIY M3 MepapxXuy HacIedOBaHUs, HO COXPAHUTh K HeH AOCTYH KakK K
CaMOCTOATENLHOHU Tabulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Yrto6sI OGABUTH HOBYIO JOYEPHIO TAaOIUITy AJIsT HOBBEIX JAHHBIX, CO3TAWTe MyCTYIO0 HOYEPHIOK TabIuIly
TaK JKe, KaK [I0 9TOTO0 COo3aBajy HadaJibHbIe:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01"' )
) INHERITS (measurement);

MoxKHO TakXkKe co3OaTh HOBYIO Ta6J'II/II_Iy Y HaAIIOJIHUTh eé OAaHHBIMH OO JIO6aBJ'IeHI/I${ B M€PAPXUI0 TaGJ’[I/IH.
O9TO IIO3BOJIUT 3arpy3uTh, IIPOBEPUTL U IIPDHU HeOGXO,E[I/IMOCTI/I npeoGpasoBaTb OaHHBIE OO TOIO, KakK
3allPOCEI K TJIaBHOM Ta6J'II/II_[e CMOT'YT UX YBUOEThH.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS) ;
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"
—— BO3MOXHa [OOIIOJIIHHTENBbHAYd IIOOI'OTOBKAa IOAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHus
C peaJ‘[I/I3a].[I/IefI CEeKIIMOHNPOBAaHUA Yepe3 HaClleJOBaHKWEe CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHNA:

* CucremMa He MOXET IIPOBEPUTH aBTOMATHUYECKH, SBIISIIOTCS JIM BCE OTPaHUYeHUs CHECK B3aUMHO
HCKIIoYaImuMu. IToaTomy 6e3omacHee OymeT HamucaTh ¥ OTJIAAUTD KOA It GopMUPOBaHUST
OoYepHUX TaOIUIl M CO3TaHUS U/UTU U3MEHEHUSI CBI3aHHBIX 00BEKTOB, UYeM [Ie/IaTh 9TO BPYYHYIO.

e HHOeKCH W BHEIIHHE KITIOYXW OTHOCSATCS K OIpPenesIEHHON Tabiulle, HO He K €€ nepapxun
HacJIeJOBaHUS, IO9TOMY C HUMU CBSI3aHBI IOTIOJITHUTEIILHEIE OTPAaHUYEHUS.
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» Tloka3aHHBIE 37IECH CXEMEI IOAPA3yMEBAIOT, YTO KJII0YEBOM CTOOEIl (U1K CTOJIOIEI) B CTPOKE
HUKOTJa He MEHSIETCS, UJIM MEHSIETCS He HaCTOJIbKO, YTOOBl CTPOKY HOTPe60BATIOCh IEPEHECTHU B
Opyryio cekuuio. Ecny ke MonbITaThCS BHIIOJIHUTE TAKOM OllepaTop UPDATE, IPOU30UAET omubKa
M3-3a HapYIIIeHUs OrpaHudYeHuss CHECK. Ec/iu BaM HyKHO 00paboTaTh ¥ TaKue CIIydau, BEl MOKETE
YCTaHOBUTH MOOXOASIINE TPUTTEPHI Ha OOHOBJIEHNE B IOYEPHUX TabJuilax, HO 3TO elé 0OoJIbIle
YCJIOKHUT yIIpaBJIeHNUe BCell KOHCTPYKIUEN.

* Ecmu BB BEIIIOJIHSIETE KOMaHObl VACUUM UIKU ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO
3amycKaTh OJIs KaXKaoM jmouepHel Tabnuisl B oTaebHoCcTH. KoMaHma

ANALYZE measurement;
o6paboTaeT TONBKO T'IaBHYIO TaOIUILY.

* OmepaTopHl INSERT C IPEOIOKEeHUsIMU ON CONFLICT CKOpee BCcero He OymyT paboTaTh OXKHUIaeMbIM
00pa30oM, Tak Kak JeHCTBHe ON CONFLICT IpeOInpUHUMAaeTCs TOMbKO B ClIydae HapyIleHUH
VHUKAJIbHOCTH B YKa3aHHOM IIeJIEBOM OTHOIIEHWH, a He eT0 JOUYEePHUX OTHOIIEHUSX.

e Jlns HampaBIEeHUS CTPOK B HYXKHBIE IOYEePHUE TAaGIUIIL TOTPEOYIOTCST TPUTTEPHI UITH TTPABUIIA,
€CJIM TOJIFKO MPHUJIOKEHUE He 3HAET HEMMOCPENCTBEHHO O CXeMe CeKIIMOHUpOoBaHusi. PazpaboTaTh
TPUTTEPHI MOKET OBITH JOBOJIFHO CJIIOKHO, M OHU OyOyT paboTaTh ropa3fgo MefJieHHee, 4eM
BHYTPEHHEE pacIpefesieHre KOpTekKel Py AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. YcTpaHeHue CeKuum

YcecmpaneHue cexyuti — 3T0 TpUEM OIITUMHU3AIUY 3aIIPOCOB, KOTOPLIN yCKOpPSAeT paboTy ¢ meKIapaTUBHO
CEeKIIMOHUPOBAHHBIMY TabnuilamMu. Hanpumep:

SET enable_partition_pruning = on; —— IO YMOJIYaHHUIO
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';

Be3 ycTpaHeHUsT CeKIMI MOKa3aHHHIM 3alpoC HOXKeH OymeT MPOCKAaHWPOBAThH BCE CEKIUU TaOIHITHI
measurement. Korga ycTpaHeHHe CeKIIMHA BKIIOYEHO, IIIAHHPOBIIHK pPacCMaTpPHUBaeT oIpeneeHue
KaXkOoH CeKIIMH ¥ MOXKEeT 3aK/II0UYKUTh, YTO KaKyI0-Tu00 CEeKIIMI0 CKAaHHUPOBATh He HY2KHO, TaK KakK B HEH
He MOXKeT OBITh CTPOK, YIOBIETBOPSIOIINX IIPEIIOKEeHUI0 WHERE B 3amrpoce. Korga mIaHUpPOBITUK MOXKET
clenaTh TaKOM BBEIBOO, OH MCKIIOYAET (ycmpaHsiem) CEeKIIUIO 13 IIJlaHa 3alrpoca.

Hcnonblys komanny EXPLAIN u mapameTp KoHburypaiuu enable partition pruning, MoXKHO yBUIOETH
OT/INYMe IUIaHa, M3 KOTOpPOro OBIIM yCTPaHEHBI CEKOuW, OT IUIaHa 0e3 ycTpaHeHus. TUIUYHBIN
HEONTUMU3WPOBAHHEBIN IIJIaH OJI TaKOW KOHPUTypanuu Tabauisl OyneT BEITISAAETh TaK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01';
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seq Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
—-> Seq Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seq Scan on measurement_y2007ml1l (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2007ml12 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

—-> Seq Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEeKOTOpPHBIX MM BCEX CEKIMSAX MOXKET IIPUMEHSIThLCSA He II0JIHOe II0CJiedoBaTelIbHOe CKaHWpOBaHUE,
a CKaHWPOBaHHWeE II0 MHAEKCY, HO OCHOBHas HOes IpHMepa B TOM, UTO [AJIS YOOBIETBOPEHHUS 3ampoca
He HYXHO CKaHHWPOBATh CTaphle CeKIuu. M Korma MHBI BKJIIOYaeM yCTpPaHEHHe CEKIIUU, MBI II0JIy4aeM
3HAYUTENIbHO Goiee 3¢hGEeKTUBHEBIN MJIaH, JAIOIINN TOT XKe pe3yJsbTarT:
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SET enable_partition_pruning = on;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, UYTO MEXAHU3M YCTPAHEHUS CEKIINHM YIUTHBAET TOJIbKO OTPAHUYEHUSI, ONIPENeJIEHHEIE HESIBHO
KJIIouamMy pa3bueHus, HO He Hanuyue WHOEKCOoB. [lo3ToMy onpenensiTe MHOEKCH OIS CTONIOLIOB KII09a
He oOs3atenbHO. HyKHO 1M co3maBaTh MHOEKC [OJIS OIPENESIEHHONW CEKIIUM, 3aBUCHUT OT TOrO, KaKyo
4acTh CEeKIWM (MEHBIIYI0 WX OOJBIIYIO), IO BAIIUM IIPEACTaBIeHUAM, OYOYyT CKAaHUPOBATH 3aIIPOCHI,
obparmaomuecs K 3Tol cexkun. MHgekc Oymer moJie3eH B IEPBOM CiIydae, HO He BO BTOPOM.

YcrpaHeHue CEKIWM MOXKET ITPOU3BOOUTHCS HE TOJBKO IIPU IJIAHWPOBAHWM KOHKPETHOT'O 3alpoca,
HO M B TPOIIECCe €ero BHINIONHEHWsS. braromapsd 3TOMy MOXKeT OBITb YCTpPaHEHO OOJIbIlle CEeKIHH,
KOT[ia yCJIOBHBIE BBRIPAXKEHUS COOEpPKaT 3HAYEHUS, HEM3BECTHLIE BO BPEMS IIJIAHWUPOBAHUSI, HAIIPUMED
mapaMeTphl, ONpPeNeJIEHHbLIE OIePaTOPOM PREPARE, 3HAUEHWs, IIOJIydaeMble K3 MOH3alIpPOCOB, WJIU
nmapaMeTpPU30BaHHBIE 3HA4YE€HUS BO BHYTPEHHEN CTOPOHE COEOUWHEHUS C BJIOKEHHBIM ITUKIIOM.
YcTpaHeHue CeKIUii B IIPOIIECCE BBHITIOTHEHUS 3allpoca BO3MOXKHO B CIIeOVIOINe MOMEHTHEI BpEMEHU:

* Bo BpeMs HOATOTOBKY IIJIaHA 3alpoca. B 3TOT MOMEHT MOXKHO YCTPAHUThL CEKIIUM, YUUTHIBAS
3HAYEeHUs IapaMeTpPOB, N3BEeCTHEIE IIPU IOAT0TOBKE BLHIIIOJIHEHHUS 3anpoca. CeKlIuy, yCTpaHEHHbIEe
Ha 9TOM 93Tarie, He OyAyT BUAHHKI B BEIBOJIE EXPLATN UM EXPLAIN ANALYZE. UX 061I1e€ KOTUUECTBO
MOZKHO OMPENEeNTNTh Mo CBOMCTBY «Subplans Removed» B BEIBOE EXPLATN.

- B Impouecce COOCTBEHHO BLITIOJTHEHUS TJIaHa 3alipoca. YCTpaHeHI/Ie CEeKIIUM TaKXe MOXKeT
BBHIIIOJIHATHCA Ha 3TOM 3Tall€ U IIO3BOJIAET OT(bI/IJ'[I:TpOBaTB CEeKLINHY, UCIIONIb3yd 3HaAYEeHUsA, KOTOPhIE
CTAaHOBSATCA M3BECTHEI, KOI'Ia 3alIPOC BHIITOTHAETCA d)aKTI/I‘-IeCKI/I. B wacTtHOCTH 3TO MOI'yT OBITh
3HAYEeHUS U3 IMOO3alIPOCOB XU 3HAYEHUA IIapaMeTPOB BPEMEHU BBIIIOTTHEHU A, HAIIDUMED U3
IIapaMeTPUu30BaHHBIX COeOUHEHUHN C BIIOXKEHHBIMHU ITUKJIaMU. Tak KaK 3HaUYeHUsd IIapaMeTpoB
MOT'YT MEHATHECA MHOT'OKPATHO IIPDU BEITIOJIHEHUWHU 3alIPOCa, YCTPaHEHHuEe CEKITUY BBITIOJIHSETCS
IIPU USMEHEHUU m060ro 13 IIapaMeTpPOB, daHAJIUSUPYEMEIX MEXaHU3MOM YCTPaHEHHUA. YToOh
OIIPpEeneiInuTh, OBLITY TN CEeKIIUM YCTPAHEHHEl Ha JaHHOM 3Talle, Hy2KHO BHUMATEJIbHO U3YYUTh
CBOMCTBO loops B BEIBOAE EXPLAIN ANALYZE. I[TognnaHe, COOTBETCTBYIOIIIME Pa3HBIM CEKIUAM,
MOT'YT UMETh Pa3Hble 3Ha4YeHHs, B 3aBUCUMOCTH OT TOI'O, CKOJIEKO Pa3 OHU YCTPAHAJIIMCh BO BpeMs
BEITIOJIHEHMUSA. HeKOTopre N3 HUX MOTYT OaXXe UMETh 3Ha4YEHHE (never executed) (HI/IKOFJ:[a He
B]:IHOHHHJII/ICB), €CJIx OHU YCTPaAHAJIMCh BCerga.

YcTpaHeHUe CeKIUY MOXKHO OTKJIIOYUTh, BOCIIOJIL30BABIINCE ITapaMeTpoM enable partition pruning.

11.5. CeKLI,VIOHVIpOBaHVIe M UCKNMo4YeHue nNo orpaHNn4YeHmio

HckaoueHue no 02paHuUYeHuUr0 — TOPUEM OITHMH3AIUM 3alpOCOB, IOJOOHBIM yCTPAaHEHUWIO CEKITUM.
ITpexkme BCero oH MPUMEHSIETCS, KOT'Tla CEKIIMOHUPOBAaHKUE OCYIIECTBIISETCS C UCIIOIb30BaHUEM CTapPOT0
MeTOfla HacCJeOOBaHMs, HO OH MOXKeT OBIThb IIOJIE3€H M [Jisd OPYTUX Ienel, BKIYas OeKjapaTUBHOE
CEKIIMOHMPOBaHUE.

HcknroyeHre 1o orpaHuyeHui0 paboTaeT BO MHOTOM TaK XK€, KaK U yCTPaHEHMWE CEKIIUM; OTIuYHue
COCTOHUT B TOM, YTO OHO MCIIONb3YET OTPAaHUYEHUs CHECK BCcexX TabmuIl (I03TOMY OHO TakK ¥ Ha3BIBAETCS),
TOTTla KaK [JI YCTPAHEHUS CEKIMHA MCIIONMb3YIOTCS TPAHWILI CEKIIUM, KOTOPHIE CYIIECTBYIOT TOJIBKO B
clly4dae [eKJIapaTUBHOT'O CEKIIMOHMpOBaHUA. Emé ogHO pa3yuyue COCTOUT B TOM, YTO UCKIIIOYEHHE II0
OTPAaHUYEHUIO TPUMEHSETCS TOMbKO BO BPEMSI IIJTAHUPOBAHUS; BO BPEMS BBHITIOTHEHUS CEKIIMY U3 MJIaHa
yoanaThcs He OyOyT.

To, 94TO UCKITIOYEHME 10 OTPAHUYEHHIO UCII0/Ib3YET OrPaHNYeHUS CHECK (BCJIEICTBHE Yero oHO paboTaeT
MenjieHHee YCTPaHEeHUS CeKIUi), NHOTHa MOKeT ObITh M HmpeuMylnecTBOM. OrpaHUYeHUs MOTYT OBITh
oIpenesieHbl Hayke [IJisg OeKJIapaTUBHO CEKIMOHWPOBAHHBIX TaOJMIl, B AOIIOJIHEHWE K BHYTPEHHUM
TpaHUIlaM CEeKLWH, ¥ TOT'a MCKII0YeHNe 10 OTPaHUYeHUI0 CMOXKET OOIIOJIHUTEILHO yOpaTh HEKOTOPEIE
CeKIMHU U3 IJIaHa 3alpoca.
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ITo ymonuanuio nmapamMerp constraint exclusion nMeeTr 3Ha4YeHHe He on U He off, a IPOMEXYyTOYHOE
(1 pekomMeHOyeMoe) 3HaYeHUE partition, MPU KOTOPOM OSTOT MPUEM OYHOET NPUMEHSTHCS TOJBKO
K 3ampocaM, TOe MOPEeANnoJIoKUTEeTbHO OynyT 3amelCcTBOBaHB TalOJHLE], CEKIMOHUPOBAHHBIE C
HUCTIOJIb30BaHMEM HacJiemoBaHUA. 3HaUeHUe on 00I3bIBaET IJIAHUPOBIIUK IPOCMAaTPUBATh OTpaHUYeHUSA
CHECK BO BCeX 3ampocax, JaXke B CaMBIX IIPOCTHIX, I'Tle BBIMTPHIII OT UCKIIIOYEHUS II0 OrPAaHUYEHUIO

MaJIOBEPOSITEH.

HpI/IMeHHH HWCKJIIIOYEHMS II0 OTPaHUYEeHHIO, HeOGXOJlI/IMO YYHUTEIBATH ClIedylouiee:

e HckmiodeHue 1o OIr'PaHHUYEHHIO IIPMMEHSAETCA TOJIBKO IIPH IIJIaHWUPOBAHUHK 3alIpOCa, B OTIINYHE OT
YCTpaHEHUsA CEeKIIUH, KOTOpPO€ MOZXKET OCYIIECTBIIATECSA U IIPU BBIIIOJIHEHWUHU 3allpocCa.

* MHckmroyeHue 10 OrpaHNYeHu0 paboTaeT TOJIBPKO KOTAa IIPeIioKeHne WHERE B 3alIpOCe COOEePXKUT
KOHCTAHTHI (U1K IToJIydaeMble U3BHe ITapaMeTprl). HanpumMep, cpaBHeHNe ¢ QyHKIMEN TepeMeHHON
IIPUPOMOHI, TAKOM KaK CURRENT_TIMESTAMP, HEIb3sI OIITUMU3NPOBATh, TaK KaK IIJIAHUPOBIIUK He
MOXKEeT 3HaTh, B KaKyI0 MOYEPHIOI TaOIuIly IOMafgéT 3HadeHue GyHKITUY BO BPpeMsI BBHIIIOTHEHUS.

e OrpaHuYeHUs CEeKUUH MOJIKHEI OBITH IPOCTHIMM, MHAYE TIJIAHUPOBIIUK HE CMOXKET BBIYUCIIUTS,
KaKue JodyepHue Tabiuiel He HYKHO oOpabaThiBaTh. [IJ11 CEKIIMOHUPOBAHUSA 10 CIIUCKaM
HUCIIONIb3yUTe IPOCThIE YCIOBUS Ha PaBEHCTBA, a AJI CEeKIIMOHMPOBAHUA 10 Auana3oHaM —
IIPOCTHIE TPOBEPKU AMAIla30HOB, ITOI00HEIE TOKa3aHHBIM B IIpUMepax. PeKoMeHyeTCs Co3aBaTh
OTrpaHUYEeHUST CEKIIUM, coiepKalliyie TOIbKO TaKue CPaBHEHUS CEKILIMOHUPYIOIIUX CTOJIOIIOB
C KOHCTAHTaMH, B KOTOPHIX UCIIOIb3YIOTCA OIIepaTOPH], IoaaepKuBalomnrie B-nepeBssa. 3To
00BSICHAETCSI TEM, UTO B KJII0Ue pa30UeHUs MOIYCKaIOTCS TOJIbKO TaKUe CTOIOIIBI, KOTOPhIE MOTYT
OLITH TPOUHAEKCUPOBaHEI B B-nepese.

» [Ilpu aHanu3e oI UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIEAYIOTCS BCE OTPAHNYEHUS BCEX TOYEPHUX
TabIUI], OTHOCSIIIUXCS K TJIaBHOM, TaK 4YTO IIPHU OONBIIIOM MX KOJIMYECTBE BpPeMs IIJIaHUPOBAHUSA
3aIpOCOB MOXKET 3HAYUTEIJILHO YBETUYUTHCS. [103TOMY yCTapeBIINM BapuaHT CEKIIMOHNPOBAHUS,
OCHOBAHHHIN Ha HacjemoBaHuU, OymeT paboTaTh XOPOIIO, IT0KA KOJIMYECTBO OYEPHUX TaOJIHUIl HE
IIPEBHIIIAET IPUMEPHO CTa; HE MEITANTECh IIPUMEHSTD €T0 C THICTYaMU JOYEePHUX TaOIHII.

5.11.6. PekoMeHpauuM No ageKJlapaTUBHOMY CEKLMOHUPOBAHUIO

K CEKIITMOHHWPOBAaHHWIO TaOTUITBI cienyeT IOAXOOUTh IIPOAYMAaHHO, TaK KaK HeyOoadHOe€ pellleHrue MOXKeT

OTPHUILIATEJIEHO IIOBJINATE Ha CKOPOCTE IIJIaHUPOBaHHWA M BEIIIOJIHEHUSA 3alIPOCOB.

OpgHUM M3 caMBIX BaXKHEBEIX (DAaKTOPOB SBJISIETCS BBIOOD CTONOIA MM CTONOIIOB, IO KOTOPEIM OymyT
CEeKIIMOHMPOBATLbCA Ballll HOaHHBIE. JacTO ONTUMANbHEIM OymeT CEeKIMOHMpOBaHUE II0 CTOJIOLY WUIu
Habopy CTONOLOB, KOTOPHlE MPaKTHUUECKH BCerga IIPHUCYTCTBYIOT B IIPEAJIOKEHWM WHERE B 3alpocax,
obpallaomuxcsl K CeKIMOHupyeMou Ttabnune. IIpennoxkeHus WHERE, COBMECTUMBIE C OTPaHUYEHUSIMU
TpaHUI] CEKLUH, MOTYT IIPUMEHSATHCS IJIST YCTPaHEHUsI HEHYXKHBIX OJIs BHIIIOJIHEHHUS 3alpoca CeKIUi.
OpHaKO HanWyue OorpaHUYeHuN PRIMARY KEY MJIKM UNIQUE MOXKeT IIOATOJIKHYTH K BHIOODY M IOPYTUX
CTONOIIOB B KadecCTBe CeKIUOHUpylomuxX. Takke NpH IJIaHUPOBAaHUU CEKIMOHUPOBAHUS ClenyeT
mpoayMaTth, Kak OymyT yHmansaTbCs AaHHble. CeKIUIO LIEJIMKOM MOXKHO OTCOEAMHUTb O4YeHb OBICTPO,
II09TOMY MOZXKEeT HMeTb CMBICII pa3paboTaTb CTpaTeruio CEKIMOHHMPOBAHUSA TakK, 4YTOOEI MaCCOBO

yYoaligseMble DaHHbI€ OKAa3bIBAJIUCh B OIIHOM CEKITUHU.

TakXke BaXXKHO MPaBUIBHO BHIOPATh YUCJIO CEKIIUM, Ha KOTOpPhle OyneT pas3buBaTbcs Tabnuua. Ecmu ux
OyneT HeJOCTAaTOYHO MHOTO, MHIOEKCH OCTAaHYTCS OOJILIIMMU, He YIIYYIINTCS U JIOKAJIbHOCTh [aHHBIX,
BCJIE[ICTBUE YUETO IIPOIIEHT MOIafaHuil B Kell OKaxXeTcs HU3KUM. OOHAKO U IIPU CIIUIIKOM OO0JIBIIIOM
KOJIM4YeCTBE CEeKUMH BO3MOKHEI MpPo6sieMbl. C GONBIIUM KOJIMYECTBOM CEKLMU YBEJIMYMBAETCS BpPeMs
IIJTaHUPOBaHUA U NOTPebsieHre TaMsITH KaK IIPHY IIJIaHUPOBAHWH, TaK M IIPY BHIIIOJTHEHUY 3aIlIPOCOB, 0 YEM
pacckasriBaeTcs majiee. Bribupas cTpaTeruio CEeKIIMOHUPOBaAHUS TaOIUIB, TaKXKe BaKHO YYUTHIBATH,
Kakue M3MEeHEeHUs MOTYT Mpou3oiTu B Oymyumem. Hampumep eciu BBl PELUIMTE CO3[aBaTh OTHEIbHEIE
CEeKIIMU [/ KaXKOOTo KJIMeHTa, W B HaHHBIM MOMEHT y BaC BCEro HECKOJIbKO OOJIBIIUX KIUEHTOB,
nomymarnTe, 4To OymeT, eclid Yepe3 HeCKOJIBKO JIeT ¥ Bac OymeT MHOTO MeJIKUX KJINeHTOB. B aToM ciydae
MOZKeT OBITh JTyullle TPOM3BECTU CEKIMOHUPOBaHUe Io Xeury (HASH) M BeIOpaTh pa3yMHOE KOJIUYECTBO
CEeKIMi, HO He CO30aBaTh CEKIUH 110 CITUCKY (LTIST) B HafeXKe, YTO KOJINUYECTBO KJINEHTOB HE YBEJIUYUTCS

IO TaKOU CTEIeHHU, YTO CEKIIMOHHNPOBaHNE JaHHBIX OKaXKeTCiA HEeIIPaKTUYHEBEIM.
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BnoxeHnHOE CEKIIMOHNPOBAHUE IIO3BOJIAET [OOIIOJITHUTEJIbBHO pPa3OejIuTb Te€ CeKIOUuH, KOTOPhIe
IIPEOIIOTIOKUTEIJIbHO OKAXKYyTCA OoJbIe OPyTrux. Takzke MOKHO HUCIIOJIb30BaTh pa36HeHHe II0 fxualla30HaAM
C KJIIOYOM, COCTOAIIMNM N3 HECKOJIBKHUX CTOJ'I6HOB. Ho IIpu J11060M 13 IIOOXOOOB JIETKO MOZKET ITOJTY4YUThCA
CJIUIIIKOM MHOT'O CEKIIMM, TaK 4TO PEeKOMeHOyeTCs UCIIOJIb30BATE UX OCMOTPUTEJIBHO.

BaxXHO YYMTHIBATL HU3OEPXKKKA CEKIMOHHPOBAHMS, KOTOPHIE OTPAXKAIOTCS Ha IIJIAHUPOBAHWU U
BBITIOJTHEHUM 3alpOCOB. I[IJTaHUPOBIIUK 3allPOCOB OOBIYHO HOBOJIBLHO HEIJIOX0 CIIPABJISIETCSA C
MepapXusaMH, BKIIOYAKOIMMH OO HECKOJBbKHUX TBHICAY CEKIIMH, €CJIM IIPH BHIINOJIHEHHM THUIHYHBIX
3aIllpOCOB €My ymaéTCsi YCTPaHUTh MOYTH Bce cekiuu. OOHAKO KOT[a II0C/Ie yYCTPaHEeHUsS OCTaéTCs
00JIbIIIOE KOTUYECTBO CEKIIWH, BO3pacTaeT U BpeMs MJIaHUPOBAHUS 3allPOCOB, U 00BEM MOTPEOGIIsIeMOi
maMsaTh. Hamuyue GONBIIOTO KOMWYECTBA CEKI[MM HexXKelaTelIbHO eIé W IIOTOMY, YTO HoTpebieHue
MMaMsITA CePBEPOM MOXKET 3HAaYUTEIIbHO BO3pacTaTh CO BpeMeHeM, 0COGeHHO KOTfila MHOXKECTBO CEaHCOB
00pallatoTCss KO MHOXKECTBY CEKITHii. ITO 00BSICHSIETCS TeM, YTO B JIOKAIbHYIO MMaMsTh KaXKIOTO CeaHca,
KOTOPLIH 00palllaeTcs K CeKIHUSAIM, HOJIKHEL ObITh 3arPyXKeHBl MeTaJaHHbIe BCEX 3TUX CEKIHM.

C Harpyskom, mpucyiiei nHGpOPMAIMOHHLIM XPaHUJIMINAM, MOXKET MMETb CMEICI CO3[aBaTb OOJIbIle
cekuui, 4yeM c Harpy3koi OLTP. Kak nipaBuio, B HHGOPMAaILMOHHBIX XpaHUIINIIaX BpeMs IIJIaHUPOBaHU S
3ampoca BTOPOCTENEHHO, TaK KakK ropa3ao 00IbIille BDEMEHHU TPATUTCS Ha BHIIOJIHEHUE 3anmpoca. OgHaKo
mpu 1000M THIIe HAarpy3KW BaKHO IIPUHUMATH IIPaBUJIbHBIE PEIIEeHUS Ha PaHHE! CTaJuy peanu3aliuy,
TaK KakK Ipoliecc mnepepa3dueHus Tabmui OOJBIIOr0o O00bEMa MOXKET O0Ka3aThCs YPEe3BHEIYAWHO
OITUTENbHBIM. [[J151 ONTUMHU3AlUY CTPATETUH CEKITMOHUPOBAHMUS YacTO ObIBAET II0JIE3HO NPEABAPUTEIILHO
9MYJIMPOBAThH OKHUAAEMYI0 Harpy3Ky. Ho HM B KoeM ciiydae HeJlb3s IojlaraTh, YTO YeM OOJIbIlle CEeKIIHH,
TEeM JIy4llle, PaBHO KakK ¥ HaoOOPOT.

5.12. CTopOHHMEe paHHble

Postgres Pro wactuuyHo peanusyeT cuenupuranuio SQL/MED, mo3Bonss BaM o0palllaTbCs K TaHHBIM,
HaXOMSAIIUMCST CHApPyKHU, UCIIOIb3ysd 00brYHbIe SQL-3anpockl. Takue maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME maHHBIE HOCTYIHH B PostgreSQL yepe3 06épmky cmopoHHuUx 0aHHbiX. OGEPTKa CTOPOHHUX
OaHHBIX — 3TO OMOIMOTEKa, B3aMMOMOENCTBYIOIIAS C BHEIIHUM MCTOYHMKOM HAHHBIX W CKPBLIBAIOIIAS
B cebe BHYTpeHHUHE OCOOEHHOCTU TMOOKITIOYEHUS U IOJIy4eHUS HAaHHBIX. HEeCKOJIbBKO TOTOBBEIX 0OEPTOK
IPEenoCTaBIsII0TCSA B BUOE MOAYJIEU contrib ; cM. [Ipunoxernue F. TakXke Bbl MOXKeTe HaUTU OpPyrue
00EPTKH, BEITYCKaeMbIe KaK JOIOJIHUTEIIbHEIE IPOOYKTHL. ECiiu HU OfHa U3 CYLIeCTBYOIINX 06EPTOK Bac
He yCTpaWBaeT, BBl MOXKETe HaIliCcaTh CBOIO COOCTBEeHHYIO (cM. I'maBy 53).

Y1006l 0OpPaTUTBHCA K CTOPOHHHMM [OaHHBIM, BBl [OIXKHBI CO3HaThb OOBLEKT CMOPOHHUU cepeep, B
KOTOPOM HacCTpauBaeTCs IMOOKIII0OYeHNe K BHEITHEMY MCTOYHUKY OaHHBLIX, ONPENeNsaloTCs ITapaMeTphl
COOTBETCTBYIOIIEN OOEPTKM CTOPOHHUX HAHHBIX. 3aTe€M BBl [OJXKHBI CO3[ATh OOHY WM HECKOJILKO
CMOPOHHUX Mabuy,, OIpenenuB TeM CAMbIM CTPYKTYPY BHEIIHUX HaHHBIX. CTOPOHHUE TaOIHUIIEI MOXKHO
HUCIIONb30BaTh B 3aIlpocax TakK Ke, KaK U OOBIYHBIE, HO UX aHHBIe He XPaHSATCS Ha cepBepe Postgres
Pro. IIpu kaxmom 3ampoce Postgres Pro oGpairtaeTcss K 060EpTKe CTOPOHHUX HAHHBIX, KOTOpPas, B CBOIO
ouepeqns, MMOJIyyaeT JaHHbIe U3 BHEITHEro UCTOYHUKA UMY NepenaeT ux emy (B ciaydae komaHna INSERT
unu UPDATE).

IIpu oOpallleHWKM K BHEIIHUM HaHHBLIM ynaHéHHBIfI WCTOYHUK MOZKET IIoTpeboBaTh ayTeHTU(PHUKaATUHN
KnueHTa. COOTBETCTBYIOIME YYETHHIE [JaHHBIE MOXKHO INPENOCTaBUTh C IIOMOIIBIO CONOCMAB/eHUU
nosv3osameJiel, MO3BOJIAIONINX ONIPEfeUTh B YaCTHOCTU UM€EHa U NapoJiy, B 3aBUCUMOCTH OT TEeKyIleln
poiu nosnb3oBartens Postgres Pro.

OononuuTenbHyo nHPopMaluio Bh HaliméTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.13. Opyrue o0beKkTbl ba3 paHHbIX

Tabnulel — LEeHTpalbHbBle 00OBEKTH B CTPYKTYPE PESIIMOHHON 0a3bl JaHHBIX, TAK KaK OHU COmepzKaT
Bamu gaHHbe. Ho 3TO He equHCTBEHHBIE OOBEKTH, KOTOPEIE MOTYT B HEH CyIIecTBOBaTh. [IOMHMO HUX
BBl MOZKETe CO3daBaTh M MCIOJIb30BaTh OOBEKTHI M OPYTUX THUIIOB, IPU3BAHHBIE CHEIATh yIIPaBlIeHHEe
maHHBIMH 3¢ dekTuBHEe U ynoOHee. OHM He 00CYXKOAIOTCS B 3TOM TIJIaBe, HO MBI IIPOCTO MEPEYUCIIUM
HEKOTOpPhIe U3 HUX, YTOOBI BBl 3HAIHU 00 UX CYIII€CTBOBAHUU:
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e TIIpemcTaBneHus

e  QOVHKIUH, TPOLEOYPHl ¥ OIIEPATOPEI
e THNOBI DJAaHHBIX ¥ TOMEHEI

e Tpurreps! u npaBuiia Nepe3anucu

ITogpo6GHEe COOTBETCTBYIOIIHME TEMBI OCBeInaTcs B Yactu V.

5.14. OTcne>xXuBaHue 3aBUCMMOCTEM

Korpga BBI CO3JIaéTe CJIOZKHEBIE€ CTPYKTYDPHEI 6a3 OAaHHBIX, BKJIIOYAKOIIINe MHO2KEeCTBO Ta6_T[I/II_I C BHEIIIHNMH
KJIIO4YaMH, IIpenCTaBJIIEHUAMU, TPUTTEPaMU, (bYHKI_II/IHMI/I U T. II., BBl HESIBHO co311aéTe CeTb 3aBUCUMOCTEH
MexXnay 00BEeKTaMU. HaHpHMep, Ta6nnua C OrpaHMYE€HHEM BHEIIHEro KJIl04Ya 3aBHCHUT OT T8.6JII/II_U:>I, Ha
KOTOPYIO OHa CCBIJIa€TCA.

[lnst coxpaHeHUWs LEeJI0OCTHOCTH CTPYKTYPH Bcel 0a3bl maHHBIX, Postgres Pro He moO3BONSET ymansTh
OOBEKTH, OT KOTOPBIX 3aBUCAT pOpyrue. Hampumep, nombiTKa ypanuTb Tabnuiy products (Me
paccmaTtpuBanu eé B [lompa3spene 5.4.5), oT KoTOpo¥ 3aBucHUT Tabnuila orders, IPpUBEOET K OIIMOKe
IIPUMEPHO TAaKOT'0 COIEPIKAHUS:

DROP TABLE products;

OUMBKA: ypmanutb obwvexT "Tabnuua products" Henbsd, Tak Kak OT HEro 3aBHUCAT Opyrue

[IOOPOBHOCTH: orpaunuuenue orders_product_no_fkey B oruomenuu "Tabnuina orders" 3aBUCHUT
or obwvexTa "Tabnuua products"

MOOCKA3KA: [nd yImaleHud 3aBUCHUMBIX OOBEKTOB Hcnonb3y#Te DROP ... CASCADE.

Coobimrenue 00 ommbKe Oa€T MOJIE3HYIO ITOACKA3Ky: €CIM Bhl HEe XOTHTEe 3aHUMAThCS ITUKBUIAIUEH
3aBHCHUMOCTEH II0 OTIEIbHOCTH, MOXKHO BHIIOJIHUTh:

DROP TABLE products CASCADE;

¥ BCEe 3aBHCHMBIe OOBEKTH, a TaKXkKe OOBEeKThI, 3aBUCSINNE OT HUX, OYOYT yOaleHB PeKypcuBHO. B
9TOM ciiy4dae Tabmuila orders ocTaHeTCs, a yoajieHO OymeT TOJIbKO €€ OrpaHWYeHHe BHEITHETO KJIiYa.
YpameHue He PacHIpOCTPAHUTCS Ha OPyrue OOBEKTHl, TaK KaK HU OOMH OOBEKT HE 3aBUCHUT OT 3TOTO
orpanudenus. (Eciu BB XOTHUTE IIPOBEPUTDH, YTO IIPOU3OUMET IPU BHIIOJTHEHUU DROP ... CASCADE,
3anycTuTe DROP 6e3 CASCADE U MpouuTanTe NONPOBHOCTU (DETAIL).)

IToutu Bce KoMaHOEI DROP B Postgres Pro nmogmepuBarT yKa3daHue CASCADE. KOHEYHO, B BO3MOXKHBIX
3aBHCUMOCTEH 3aBHUCHUT OT TUIla 00BbEKTa. BhI TakKe MOXkKeTe HanucaTb RESTRICT BMECTO CASCADE, YTOOHI
BKJIIOUUTH IIOBE€HUE 10 YMOITYaHUIO, KOorfa 00beKT MOXKHO yOaIUTh, TOJIBKO €CJIM OT HEro He 3aBUCST
HUKaKue gpyrue.

IIpuMmeyanue

Crargapt SQL TpefyeT SBHOTO yKa3aHWS RESTRICT uIuM CASCADE B KOMaHAe DROP. Ho 3To
TpeboBaHME Ha CcaMOM [ejie He BHINONHAETCS Hu B omHou CYB]l, mpu 3TOM OOHH CHUCTEMEI II0
YMOJIYaHUI0 I0Apa3yMeBaloT RESTRICT, a OApyrue — CASCADE.

Ecnu B KoMaHIe DROP NEPEYUCISIOTCS HECKOJIBKO 00BEKTOB, CASCADE TpebyeTcsl yKa3hBaTh, TOJIBKO
KOTrZla eCTh 3aBUCHMOCTU BHe 3afJjaHHOU I'pynnbl. Hanpumep, B KOMaHAe DROP TABLE tabl, tab2 IpH
HaJIUYUU BHEIITHETO KJII0Ua, CChIJIAoIIerocs Ha tabl U3 tab2, MOXKHO He YKa3blBaTb CASCADE, YTOOHI OHa
BBHIIIOJTHUJIACH YCIIEIIHO.

[Ina momb3oBaTeNnbCcKUx GyHKIMME Postgres Pro oTcrnexxuBaeT 3aBUCUMOCTH, CBsSI3aHHBIE C BHEIIHE
BUOUMBIMU CBOMCTBaMM (PYHKIIMM, TaKUMHK KaK TUIILI apr'yMEHTOB U pe3ynabTaTa, HO He 3aBUCUMOCTH,
KOTOpPBIE MOT'YT OHIThH BBISIBJIEHEI TOJILKO IIPH aHalu3e Tejla QYHKIUH. B KauecTBe mpuMepa pacCCMOTPUTE
CIIeOylUIuy CHeHapun:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
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'green', 'blue', 'purple');
CREATE TABLE my_colors (color rainbow, note text);

CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Omucanme ¢GyHKOUHE s3bIKa SQL MoxkHO HaWTu B Pasmene 36.5.) Postgres Pro OymeT moHMMAaTh, YTO
byHKIMSA get_color_note 3aBHCHT OT THNA rainbow: HIPW yHaJleHUHW Tulla OygeT NPUHYOUTEIBLHO
ynmaneHa QyHKIIUS, TaK KakK TUI €€ apryMeHTa OKa3biBaeTcst HeonpeneneHHeIM. Ho Postgres Pro He OymeT
YYUTHIBaTh 3aBUCUMOCTh get_color_note OT TaGJNUIL my_colors U He YOANUT QYHKIIUIO IPU yOaJIeHUUN
Tabnuiel. Ho y 9Toro mopaxoma ecTh He TOJIBKO MHHYC, HO U IUIIOC. B ciydyae OTCyTCTBUS TaOIUITHI
9Ta PyHKIMA ocTaHeTCs paboyel B HEKOTOPOM CMEICJIE: XOTS IIPU IIOMBITKE BHIIOTHUTHL €€ BO3HUKHET
ommbKa, HO IPYU CO3TIaHUU HOBOM TaAOJIMIILI C TEM Ke UMeHeM (PYHKIIUS CHOBa OymeT paboTaTh.
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NnaBa 6. Moandpukauma faHHbIX

B mpepwimymieit riaBe MBI 00CyKAany, KakK CO3@aBaTh TAOIUIBI M OPYIHe CTPYKTYPH OJIST XPaHEHUS
OaHHBIX. Teleph ONPUIUIO BpeMsl 3allOJIHUTh TaOnWuIlkl JAaHHBIMH. B 3TOM rjiaBe MBI paccKaxkeM, Kak
no0aBIIATh, U3MEHSATh U YOANIATh JaHHBEIE U3 TaOnIuN. A U3 CJIenyIoed riiaBbl BBl HAKOHEI y3HaeTe, Kak
U3BJIeKaTh Hy’KHEIE BaM HAaHHBIE M3 0a3bl JaHHEBIX.

6.1. loObaBneHue paHHbIX

Cpa3y mociie co3maHuss TaOMUIEI OHA HE COOEPKUT HUKAKUX OaHHBIX. [Io3aToMy, uTOOB OHa ORINTa
moJie3Ha, B HEE IIpexk[e BCero HyXKHO mo0aBuUTh gaHHbIe. [Io cyTH maHHBIEe HOOABNISIOTCSA B TaOIUITY IT0O
omHOM cTpokKe. M XOTST BBl KOHEYHO MOXKeTe A00aBUTh B TAaOIUIY HECKOIBKO CTPOK, NO0OAaBUTH B HeE
MeEeHbIIIe, YeM CTPOKY, HEBO3MOXKHO. [laxke eCy Bl YKa3bIBaeTe 3HAYEHUS TOJILKO HEKOTOPHIX CTOIOIIOB,
CO3MaéTcs MoJIHas CTPOKa.

Yrto06Bl cO3maThk CTPOKY, Bh OymeTe ucCmonb3oBaTh KoMaHmy INSERT. B aTo# kKoMmaHme He0O0XOOuMO
yKa3aTb UM TaOJIUITEl M 3HAUYEHUs cTon0110B. HampuMep, paccMOTpUM TabIuily TOBApoOB U3 [ 1aBhl 5:

CREATE TABLE products (
product_no integer,
name text,
price numeric
)i
[106aBUTL B HEE CTPOKY MOIKHO OBIIIO OHI TaK:
INSERT INTO products VALUES (1, 'Cheese', 9.99);

3HaueHUs TJaHHBIX II€ePEeYUuCIIAITCA B IIOPAOKE CTOJ'I6LIOB B Ta6J'[I/ILIe U Pa3OeIarnTCAd 3allAThIMU. OOBIYHO
B KayeCTBe 3HAaUYeHUM YKa3bIBAKOTCA KOHCTAHTEI, HO 3TO MOT'YT OBITh U CKaJIdPHBIE BEIPAXKEHNA.

IToka3aHHasA BHIIE 3allMCh UMEET ONWH HEeJOCTAaTOK — BaM HeOOXOOMMO 3HATh IOPSAIOK CTOJIOIIOB B
tabnuie. YToOrl M30€KaTh 3TOT0, MOXKHO IIEPEYUCIUTb CTONOLE ABHO. Hampumep, cienyiomue aBe
KOMAaHIH agyT TOT JKe Pe3yJbTaT, YTO U MMOKa3aHHas BHIIIE:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99)
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1)

MHorune CUYMTAIOT, YTO JIyUIlle BCeraa siBHO YKa3kIBaTh UMEeHAa CTOJIOIOB.
Ecnu 3Ha4YeHUS OIpemensiioTCs He [JIs BCeX CTOJOIIOB, JIMIIMHUE CTOJIOIBI MOXKHO OIIyCTHTb. B Takom
Cydae 3TH CTONOIIBI IOJIydaT 3HaYeHUs Mo yMondauuio. Hampumep:

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Bropass ¢opma sBmsieTcsi pacimupenueM Postgres Pro. OHa 3amonHseT CTONOIBI CleBa IO YUCITY
IIepenaHHbBIX 3H&‘-I€HPII>1, a BCe OCTaJIbHEIE CTOJ’I6LIBI IIPUHUMAIOT 3HAYEHHNS 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):

95



Monuduraiyus TaHHBIX

INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO TO3BOISET WUCIIONb30BaTh BCE BO3MOXKHOCTH MexaHM3Ma 3amnpocoB SQL (cMm. ['maBy 7) mons
BBEIYMCJIEHHUS BCTABJISEMBIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkas, kak INSERT, #Ho ropa3mo sddextuBHee. [OmMOTHUTENBHO 00
YCKOPEHHU MacCOBOU 3arpy3KU JaHHBIX MOXKHO y3HaTh B Paspgene 14.4.

6.2. A13MeHeHue paHHbIX

Mopudukaius OaHHBX, yXKe COXpaHEHHBIX B BJl, Ha3mBaeTCsd HM3MeHEeHUeM. M3MeHWTh MOIKHO BCe
CTPOKU Tabnuisl, 1160 ITOIMHOXKECTBO BCEX CTPOK, TMOO0 TOJILKO M30paHHble CTPOKU. Kaxkawiit cTosnber
IIPY 3TOM MOIKHO U3MEHSIThH HE3aBUCUMO OT APYTHUX.

711 M3MeHeHUs OaHHBIX B CYIIECTBYIOIIMX CTPOKaxX MCHOiIb3yeTcss KomaHma UPDATE. E# TpebyeTcs
crepnyiomnias nHGOpPMaIu:

1. YUMsa TaOnIUIBEl ¥ U3MEHSIEMOT'0 CTOJIOa
2. HoBoe 3HaueHue cTosbdia
3. Kputepuii oTrbopa U3MEHSIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B Tabnulile eCTh MEPBUYHBIA KIIOY (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIM BBl €T0 WJIM HET),
MOKHO OJHO3HAYHO agpecoBaTh OTHAENbHBIE CTPOKHU, OMPENENIMB YCIOBHE IO MEPBUYHOMY KIIIOYY.
DTUM TIOJIB3YIOTCS TpadUuyeCKue MHCTPYMEHTH [yisd paboThl ¢ 6a30¥ HAHHBIX, HAIOIINE BO3MOXKHOCTH
PEemaKTUPOBATh JAHHBIE ITO CTPOKAM.

Hanpuwmep, cnenymomnias KOMaHOa YBEINYXUBAET [IEHYy BCEX TOBAapPOB, UMEBIIMNX OO0 3TOr0 eHy 5, o 10:
UPDATE products SET price = 10 WHERE price = 5;

B pe3ynbTaTe MOXET U3MEHUTHCS HOJb, OTHA MJIM MHOXKECTBO CTPOK. M eciiu 9TOMYy 3ampocy He O6ymer
YIOBJIETBOPSATL HU OOHA CTPOKA, 9TO He OyaeT OInbKOM’.

IlaBaiiTe paccMOTPHM 3Ty KOoMaHAy mompoOHee. OHa HaYWMHAETCS C KJIIOYEBOIO CJIOBa UPDATE, 3a
KOTOPEIM HOET uMs Tabmuikl. Kak 0OBIYHO, MM TAOIHIILI MOXKeT OBITh 3aIllCaHO B IOJIHON (opMe,
B MIPOTUBHOM cCjiydyae oHa OyHeT HaleHa IO MyTH. 3aTeM HOET KIII0YEeBOE CJIOBO SET, 3a KOTOPHIM
cnepyeT uMs cToy0lia, 3HaK paBEHCTBA U HOBOE 3HaYeHUe CTOJIONa. OTUM 3HaUeHUEeM MOXKeT OBbITh J1I000e
CKaJIdpHO€ BhIPAaXKeHHeEe, a He TOJIbLKO KOHCTaHTa. HaanMep, €CJIK BBl 3aXOTHUTE IIOOHATH LIEHY BCEX
ToBapoB Ha 10%, 3To0 MOXKHO cAenaTh Tak:

UPDATE products SET price = price * 1.10;

Kak BUAHO M3 3TOTO IIpUMepa, BhIpaXkeHMe HOBOTO 3HAYEHUS MOXKET CChIJIaThCS Ha CYIIECTBYIOILIME
3HAYEHUs CTOJIOIIOB B CTPOKEe. MBI TaKxKe OIYCTHJIM B HEM MNPEIOXeHHe WHERE. DTO O3HAYaeT, UTO
OynoyT u3MeHEHHl BCe CTPOKH B Tabnure. Eciiu ke 9To IpeajioXkKeHne MPUCYTCTBYET, U3MEHSIOTCS TOJTBKO
CTPOKH, KOTOPEIE COOTBETCTBYIOT YCIIOBHUIO WHERE. 3aMeTbTe, YTO XOTd 3HaK PaBE€HCTBa B IIPEJIOZKEHUU
SET o603HavaeT omepalnio IprcBauBaHMus, a TAKOM Ke 3HAK B IIPEII0KEeHUN WHERE MCIIOJIB3YETCS OIS
CpaBHEHUS, 9TO He IPUBOOUT K HEOOHO3HAYHOCTH. M KOHEYHO, B YCI0OBUY WHERE He 00513aTeIbHO JOIXKHa
OLITH ITPOBEPKA PABEHCTBA, a MOTYT HPUMEHSThCSA W OpPyrue omepatophl (cMm. I'maBy 9). Heob6xommmo
TOJILKO, YTOOHI 3TO BEHIpazKeHMNEe BO3BpAIllaio JJOTHUYECKUNA PEe3ynIbTarT.

B kKomaHIOe UPDATE MOXKHO M3MEHUTb 3HA4YeHUS Cpal3y HECKOIbKUX CTOJIOIIOB, IMMEPEYUCIUB UX B
npenjoxeHuun SET. Hanpumep:
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UPDATE mytable SET a = 5, b = 3, ¢ = 1 WHERE a > 0;

6.3. YoaneHue AaHHbIX

M=l pacckasaiay O TOM, KakK HOoOaBIsTh JaHHBIE B TAaOIUIL ¥ KaK U3MEHSATh UX. Teneph BaM OCTaloCh
y3HaTh, KakK yOaJuThb JaHHBIE, KOTOPhIE OKa3aJIuCh He HYXKHEBI. TakK Ke, Kak m00aBJIsATh JaHHbIE MOXKHO
TOJIBKO IIEJIBIMH CTPOKaMH, YHAJIATh UX MOZXKHO TOJIBKO II0 CTpPOKaM. B mpemwiayiieM paspmene MbI
oTMeTunH, 4To B SQL HeT BO3MOXKHOCTH HANPSIMYIO aZpecoBaTh OTHAENIbHBIE CTPOKHU, TaK YTO YHAJIUTh
u3bpaHHbIe CTPOKU MOXKHO, TOJIPKO CHOPMYIUPOBaB [Jid HUX nogxodsinue yciaosusi. Ho ecnu B Tabnuile
€CTb IIEPBUYHBIN KJII0Y, C €70 IIOMOIIbI0 MOXKHO OTHO3HAYHO BHIIETUTh OITPENEeIEHHYIO CTPOKY. [Ipu aToM
MOZKHO TaK K€ yIOaJIUTh TPYIIEl CTPOK, COOTBETCTBYIOIINE YCIOBUIO, TGO Cpa3y BCe CTPOKHU TaGJIMITH.

[nsa ymaneHusT CTPOK MCIONb3yeTcsi KomaHma DELETE; eé cMHTAKCHUC O4YeHb MOXO0XK Ha CUHTAKCHUC
koMauasl UPDATE. Hampumep, ynoamuTh BCe CTPOKH M3 TaOJNUILI C TOBapaMu, umeronuMmu neny 10,
MOXHO TaK:

DELETE FROM products WHERE price = 10;

Ecnu BEH HanumieTe OpPOCTO:
DELETE FROM products;

OyOyT ymaneHBl Bce CTPOKHU Tabiuiel! ByabTe 0CTOPOKHEI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HuHorma ObIBaeT IIOJIe3HO MOJIyYaTh JaHHBIE U3 MOOTU(PUIIMPYEMEIX CTPOK B IMpoIecce ux o6paboTKu. ITo
BO3MOZKHO C HCIIOIb30BaHMEM MHPEII0XKeHHUST RETURNING, KOTOpOe MOXHO 3aIaTh IOJid KOMaH. INSERT,
UPDATE M DELETE. [IpuMeHeHKne RETURNING II03BOJISIeT 000HTHCH 03 MOIOIHUTEILHOTO 3aIpoca K 0ase
st cbopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTMa KaK-TO HHadYe TPYMHO MOJIyYUTh U3MEHEHHLIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B npepnoxeHnu RETURNING AOIIYCKAeTCSI TO K€ COOEPXKMMOE, YTO U B BBIXOOHOM CIHCKE KOMaHAOBI
SELECT (cM. Pazmen 7.3). OHO MOXKeT cofepzKaTh MMeHa CTOJOIOB IIeIeBOM TaOIHILI KOMAHILI TN
3HAYEeHUusA BBIpa}KeHI/Iﬁ C 9TUMHU CTOJ'I6LIaMI/I. Takzke 4acTo IIPUMEHAETCA KpaTKasa 3alliCh RETURNING *,
BRIOMpAaroIas BCe CTONIOLEI 1[eJIEBOM TaOJIMIIL IO TTOPAOKY.

B komaHpOe INSERT HaHHBIE, BEIHaBaeMble B RETURNING, 00pa3yloTCsi U3 CTPOKU B TOM BHIE, B KaKOM
oHa ObUIa BCTaBjleHa. JDTO HE OYEHb II0JIe3HO IIPKW IPOCTOM p[o0aBlIeHMH, TAaK KakK B pe3yjbTaTe
OyOoyT IONydYeHH Te Ke OaHHBIe, YTO ObLIM IepemaHbl KIueHTOM. Ho 3To MoxeT OBITh OUeHb yIOOOHO
IIPpY MCIIOJIb30BAaHMU BHUUWC/IAEMEBEIX 3HA4YEeHWN OO yMmondaHwio. Hampumep, ecnu B Tabnuie ecTh
cTomnbel] serial, B KOTOPOM T€HEPHUPYIOTCS YHUKANTbLHEIE HOAEHTH(PHUKATOPH, KOMaHOa RETURNING MOXKEeT
BO3BPaTUTh UAEHTU(PUKATOP, Ha3HAaYEHHBLIM HOBOM CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

HpeI[HO}KeHI/Ie RETURNING TaKXe O4eHb IIOJIE3HO C INSERT ... SELECT.

B KomaHpe UPDATE JaHHBIE, BhITaBaeMble B RETURNING, 00Pa3yiOTCsI HOBHIM COOEPKUMBIM M3MEHEHHOM
cTtpoku. Hanmpumep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B KomMaHOe DELETE JaHHBIE, BEIIaBaeMble B RETURNING, 00pa3yTCsI COIEPKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnmu mgnsa meneBoit TaOmuibl 3amaHBl TPUTTepHl (cM. ['maBy 37), B RETURNING BHITAIOTCS HAHHBIE U3
CTPOKH, U3MEHEHHOU TpurrepaMmu. TakuM o6pa3oM, RETURNING YaCTO IIPUMEHSIETCS U IOJI TOr0, YTOOKI
MIPOBEPUTH COOEPKUMOE CTOJIOOB, U3MEHSIEeMEIX TPUTTEePaMU.
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naBa 7. 3anpochl

B mpepprmymiux riaBax pacCKas3hkIBaJIOCh, KaK CO3[aTh TAOIUILI, KaK 3alOJIHUTh UX JAHHBIMH M Kak
U3MEHUTD 3TU [aHHbIe. Tereph MBI HAKOHEI] 00CyaUM, KaK MOJIYYUTh JaHHbIe U3 6a3bl JaHHBIX.

7.1. O630p

ITpouecc unu KoOMaHIa IONy4YeHUS HaHHBIX M3 0a3bl JAaHHBIX Ha3klBaeTcs 3anpocom. B SQL 3ampoch
bopMyIUPYIOTCS C TOMOIITBI0 KOMaHAH SELECT. B 00IlleM BUIOe KOMaHaa SELECT 3alliCHIBAeTCS TakK:

[WITH sanpocel_with] SELECT cmnucok_Bri6opku FROM TabiHUYHOE BEPAXEHHE
[onpeneneHHe_COPTHPOBKH]

B cnepyroomux pasgesax [OOOPOOHO ONMCHIBAIOTCS CIKHCOK BEIOOPKM, TabJIu4yHOe BhIpaxKeHWe U
oTpefieJieHe COPTUPOBKU. 3aIIPOCH WITH SBJISIOTCS PACIIMPEHHOM BO3MOXKHOCTHIO PostgreSQL u 6ymyT
PacCMOTpPEHE! B ITOCJIEAHIOI OYepensb.

ITpocTo# 3ampoC BHITIISIAUT TaK:
SELECT * FROM tablel;

Ecnu mpennonoXuTth, 4To B 6a3e OaHHBIX eCcTh Tabmulla tablel, 9Ta KOMaHAa IIOJIYYUT BCE CTPOKU
C COOEPKUMBIM BCEX CTOJIOIOB M3 tablel. (MeTon BHIOA4YW pe3yibTaTa OIPENENseT KINEeHTCKOe
npunoxeHnue. Hampumep, mporpamma psql BeiBemeT Ha 3KpaHe ASCII-rabmuily, XOTs KIHEHTCKHE
OMOIMOTEKN MO3BOJISIOT W3BJIEKATh OTHEJIbHEIE 3HAUEHUS U3 pe3yiabTaTa 3ampoca.) 3Oech CIHCOK
BEIOODKM 3aaH Kak *, 9TO 03HA4YaeT, YTO 3alIPOC [A0JIKEeH BEPHYTh BCe CTOJIOILI TaGIMYHOT0 BEIPaKeHU .
B cnucke BHIOODKKM MOXKHO TaKXe yKas3aThb ITOOMHOKECTBO NOCTYIIHBIX CTOJIOIIOB MJIM COCTaBUTh
BBIPaXKEHUS C 9TUMU CcTOJOaMu. HanpumMep, ecyiu B tablel €CTb CTOJIOIEI a, b ¥ ¢ (M BO3MOXKHO, APYTHE),
BBEI MOXKET€e BBEIIIOJIHUTH CJIEOYIOUINHN 3alIpocC:

SELECT a, b + ¢ FROM tablel;

(B mIpemmonoKeHWM, YTO CTONOLB b M ¢ UMEIOT YKMCIOBOM THUI HAHHBIX). [logpoOHee 3TO OMMCAHO B
Pazpgene 7.3.

FROM tablel — 93TO HpOCTGI:IH.IHfI THUII TaOJIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPOCTO YHUTAETCA OOHa
TaﬁJ'II/II_Ia. BOOGH_IG TaGIMYHEIEe BEIPpAXKE€HUA MOT'YT OBITEH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BEIX TaﬁJ'II/I]_[,
COEVHEHUN U IIoa3aIlipoCcoB. A MOXHO M BOBCE OIIYCTUTH TabIuYHOe BEIPpaK€HHUEe U HCIIOJIE30BATH
KOMaHOy SELECT KaK KaJIbKYJIATOP:

SELECT 3 * 4;

B sTOM MO3KeT OBITH OOJIBIIIE CMBICIIA, KOr'la BEIPDaKE€HUs B CIIMCKE BBIGOpKI/I BO3BpPAIlalOT MEHAKIIUECA
Pe3yJIbTaTHI. HaanMep, MO2Z2KHO BBI3BaATh d)YHKHHm Tak:

SELECT random() ;

7.2. TaOGsn4YHbIE BbIpa>keHusn

Tabau4dHoe 8bvipadxceHue BHYUCIAET Tabiauily. ITO BBIpaXKEHUE COOEPXKUT IPEeaioXeHue FROM, 3a
KOTOPBIM MOTYT CII€HA0BaTh NPENJIOKEHUsT WHERE, GROUP BY M HAVING. TpuBHanbHBIE TabOIMYHBLIE
BBIpaXkKeHUS IIPOCTO CChUIAIOTCSA Ha (U3MUecKyio Tabyully, e€ Ha3bIBalOT TakKxke 06a30BoM, HO B Ooyee
CIIOKHBIX BEIPAaXKEHUSIX TaKue TaOIUITEI MOKHO TTPe00pPa30BLIBAThE U KOMOMHUPOBATH CAMBIMU PA3HBIMU
criocobaMm.

Heo6s13aTenbHEIE ONPEOIOXKEHUS WHERE, GROUP BY M HAVING B TaOIHYHOM BEIPAKE€HHU OMPEHesITioT
IIOC/IeqoBaTeIbHOCTh IIPeoOpPa30BaHUM, OCYIIECTBISIEMBIX C HOAaHHBIMM TaOJHIE], TMOMYYEeHHOH B
IpemioXeHuu FROM. B pesynbraTe 3Tux mpeobpa3oBaHuil o6pal3yeTcss BUPTyaiabHas TaOIuIla, CTPOKH
KOTOPOI mepenaioTCs CIIMCKY BHIOOPKHM, BEIYMCIISIONIEMY BEIXOIHEIE CTPOKH 3aIpoca.

7.2.1. Npepno>xeHue FROM

IMpemnoxenne FROM 00pa3yeT TaOMUITy U3 OOHOM MM HECKOJIbKUX CCHIIOK Ha TaOJIHMIE], Pa3menéHHBIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOMUYHOM CCBHIIKOM MOKET OBITh MMS TaOIUILI (BO3MOXKHO, C UMEHEM CXEeMbI), IIPOU3BOIHAS
Tabnuila, HaAllpUMeEp IIOA3alpoC, COeOWHEHWe TabIIuI] WM CI0XKHAas KOMOWHAIIMS 3THUX BapUaHTOB.
Ecnu B mpemioxXeHnu FROM MIEPEYUCIITIOTCS HECKOIBKO CCBHIIIOK, [/ HUX IMIPUMEHSEeTCS ITepeKpPECTHOoe
coemuHeHue (TO eCTh AEKapTOBO MPOM3BEeNeHUE UX CTPOK; CM. HuXKe). CIIMCOK FROM mpeoOpa3yeTcs B
MTPOMEKYTOYHYIO BUPTYaJIbHYIO TabJIuIly, KOTOpas MOXKeT IPOUTH uyepe3 mpeodpa3oBaHUsI WHERE, GROUP
BY ¥ HAVING, ¥ B UTOT€ OIPENENIUT Pe3yabTaT TaOIMYHOTO BEIPAXKEHUS.

Korma B TaGnu4HOM CCHUIKE YyKa3blBAeTCs TaOmMWIla, SIBASIOMIASCS POOUTENbBCKONW B Hepapxuu
HacCJIeOqOBaHUs, B Pe3yJibTaTe OyOyT MOJIyUYeHbl CTPOKH HE TOIBKO 9TOM TaOIUIIEL, HO M BCEX €€ MOYEPHUX
Tabmui. YToOB BHIOPATh CTPOKM TOJIPKO ONHOM POOUTENIECKOM TaOIWIILI, TIepen €€ MMEHEM HYXKHO
mo6aBUTh KJII0YEBOE CIOBO ONLY. YUTHTE, YTO IIPH 3TOM OYIOYT IIOIyYEeHHl TOJIBKO CTONOIBI YKa3aHHOM
TaOIUITBI — OOHOJTHUTEJIPHEIE CTOIOLEI JOYEPHUX TAaOIUI] He ITOHagyT B Pe3yJIbTart.

Ecnu Xxe BH He 1106aBn${eTe ONLY 1mepen HMMeHeM Ta6J'II/II_H>I, BBl MOZXKeTe [OO0IIucaTh IIOoCile Hero *,
TeéM CaMBbIM YKa3aB, 9TO OOJI2KHEI O6pa6aTbIBaTBCH U BCe OO4YEepHue Ta6J'II/II_II>I. HpaKTI/I‘{eCKI/IX IIPUYUH
HMCIIONb30BAaTh 3TOT CUHTAKCHUC OOJILIIIE HEeT, TaK KakK IIOMCK B IO49YEPHUX Ta6nnuax Telnepsb IIPOU3BOOUTCA
II10 YMOJI9YaHHUIO. OpmHAKO 3Ta 3aIllCh IIoOOep2XKMUBAETCA OJIA COBMECTHMOCTHU CO CTAPBEIMU BEPCUAMMU.

7.2.1.1. CoeanHéHHble Tabnuubl

CoemuHéHHas Tabinuila — 9TO Tabiulla, IMOJIy4YeHHAas U3 OBYX OPYTUX (peasbHBIX HJIH IIPOU3BOOHBIX OT
HUX) TaOIUII B COOTBETCTBUH C ITPABUIAMH COeOUHEHU I KOHKPETHOTOo Tuna. OOl CHHTAKCHUC OTTMCAHUST
COEIUHEHHON TAOJIUIIH:

T1 rTun_coenguHeHHd T2 [ yCrnoBHE COEOHHEHHI |

CoenvHeHMs JII00BIX TUIIOB MOT'YT BKJIaBIBAIOTCS APYT B APYTra UK O0BbEOUHATHLCSA: U T1, U T2 MOTYT OBITh
pe3yibTaTamMu CoequHeHus. [ OMHO3HAYHOTO OTIPEeNesIEeHNS TTOPSIKa COeqUHEHNN MTPEeNI0KeHUT JOIN
MOZKHO 3aK/II04YaTh B CKOOKH. Eciii CKOOKH OTCYTCTBYIOT, IPEIJIOXKEHUsT JOIN 00pabaThIBAIOTCS ClIeBa
HaIIpago.

THUNbLI COETUHEeHUH
ITepekpécTHOE coeqguHEHIEe
T1 CROSS JOIN T2

CoennHEHHYIO TabmuIily 0O0pa3yioT BCe BO3MOXKHBIE COYETAHUS CTPOK U3 T1 U T2 (T. €. UX IeKapTOBO
mpou3BefeHue), a Habop eé cToybIoB 0ObeguHseT B cebe CTONOLE! T1 CO CIEOVIOIIMMM 3a HUMU
cronbuamu T2. Ecnu Tabnulikl comepzkaT N # M CTpPOK, coequHEHHas Tabmuila OymeT comepzkaTb N
*M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMeyanue

HOCHGHHS{S{ 3allMCh HE IIOJTHOCTBIO 3KBHUBAJIEHTHA II€PBBIM IIPHW YKAa3daHUU 0ojiee uyeMm OBYX
Tabull, TaK KakK JOIN CBs3bIBaeT TabGIUIIEI CUIbHEe, 4yeM 3ansiTas. HampuMep, FROM T1 CROSS
JOIN T2 INNER JOIN T3 ON ycnoBHe HE PAaBHO3HAYHO FROM T1, T2 INNER JOIN T3 ON
ycrnosue, TaK KaK ycrnoBue MOXKET CChIJIAThCA HA T1 B IIEPBOM CiIy4ae, HO He BO BTOPOM.

CoeonHEHHUS C COIIOCTaBIEHUSIMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @noruyeckoe_BhrIpaXxeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cmnHcox cTonblOB COEIHHEHHS )
T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Yciosue coeduHeHus1 yKa3bIBaeTCs B IPEIIOKEHUH ON UK USING, Tu00 HeSIBHO 3a0aéTCsI KITFOUEeBEIM
CIIOBOM NATURAL. OTO YCJIOBHE OIIPENesisieT, KaKue CTPOKH ABYX HCXOMHBIX TaOIWI[ CUMUTAIOTCS
«COOTBETCTBYIOIINMU» OPYT APYTY (3TO TOAPOOHO PacCMaTPUBAETCS HUXKE).

B0O3MOXKHEBIE TUIIEI COGD;I/IHeHI/Iﬁ C COIIOCTaBJIEHUAMHU CTPOK:
INNER JOIN

Ins kaxpot ctpoku R1 m3 T1 B pe3ynbrupylomei Tabiuie COOepKUTCS CTPOKa s KaxKIou
CTPOKM B T2, yIOBIETBOPSAIOIIEHN YCIOBUIO coenuHeHus ¢ R1.

LEFT OUTER JOIN

Cuayvasna BHIONHAETCS BHyTpeHHee coequHenne (INNER JOIN). 3aTeM B pe3ynbTaT 000aBISIOTCS
BCce CTpoku u3 T1, KOTOpPEIM He COOTBETCTBYIOT HUKaKue CTPOKU B T2, a BMeCTO 3HaYeHUU
ctonb1oB T2 BcraBnsiorcss NULL. Takum obpa3om, B pe3ybTupyioleil Tabnuile Bcerga OymeT
MUHUMYM OfHA CTPOKa AJi KaxXKOaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BeITonHsIeTCs BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISTIOTCST
BCe CTPOKHU U3 T2, KOTOPHIM HE COOTBETCTBYIOT HUKakKHWe CTpPoKd B T1, a BMeCTO 3HadyeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pPe3ynbTUPYIOIIel Tabulle Bcerga OyaeT MUHUMYM OfHAa CTPOKa [JIsd KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauajia BBIIIOJTHSIETCS BHYTPEHHEE COeNUHEeHHEe. 3aTeM B pe3yJibTaT A00aBASIOTCS BCE CTPOKH
u3 T1, KOTOPEIM HE COOTBETCTBYIOT HHKaKHWe CTPOKH B T2, a BMeCTO 3HaYeHUM CTOnOIoB T2
BcraBnsawTca NULL. Y HakoHel, B pe3yjbTaT BKJIIOYAKOTCA BCE CTPOKU U3 T2, KOTOPEIM HE
COOTBETCTBYIOT HUKaKue CTPOKH B T1, a BMecTo 3HaueHwui cTosboB T1 BcraBmsrorcss NULL.

[IpenmoxeHue ON ompefessieT Haubonee o6y GopMy YCIOBUS COEOUHEHUs: B HEM YKa3hIBAIOTCS
BBIPAXKEHUSA JIOTUHYECKOTO THUIIA, MONOOHEIE TeM, UYTO MCIIOIb3YIOTCS B IIPEOJIOKEeHUM WHERE. ITapa
CTPOK M3 T1 M T2 COOTBETCTBYIOT IPYT APYTY, €CJIK BEIpaXkKeHue ON BO3BpalllaeT [jisd HUuX true.

USING — 9TO COKpalléHHas 3alliCh YCIJIOBUs, TOJIe3Hass B CHUTyallud, KOrJa C 00euX CTOPOH
COemuHEeHMs CTOJIOLEI MMEIOT OOUHAKOBEIE MMeHa. OHa IMPUHMMAET CIIMCOK OOIUX MMEH CTOJIOIIOB
Yyepes 3amsaTyio U GOPMUPYET YCIIOBHME COeNUHEHHUs C PAaBEHCTBOM 3THX CTO/I010B. Hampumep, 3amnuch
COeNUHEHUs T1 U T2 C USING (a, b) GOpPMHUPYeT yCIOBHEe ON Tl.a = T2.a AND Tl.b = T2.b.

Bomnee Toro, mpu BBEIBOZIE JOIN USING HMCKIIIOYAIOTCS U30BITOUHBLIE CTOJIOIEI: 00a COMMOCTAaBJIEHHBIX
cTonblla BLIBOOUTH HEe HYXKHO, TaK KakK OHU COOepzKaT OJMHAKOBHIE 3Ha4YeHUs. Torga Kak JOIN ON
BHITTAET BCe CTOJIOIBI U3 T1, a 32 HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEI OJIs
KaXpao¥ mapsl (B yKa3aHHOM ITOPSIIKE), 3a HUMHU BCE OCTaBIIMECS CTOJIOIBI M3 TI1 W, HAKOHEIl, BCe
OCTABIIIHECS CTOJIOLEI T2.

HakoHer, NATURAL — coKpaléHHas ¢opma USING: oHa oOpa3yeT CIHCOK USING M3 BCEX MMEH
CTOJIOIIOB, CYLIECTBYIOIIUX B 00eMX BXOMHHBIX Tabnumax. Kak um ¢ USING, 9TU CTOJIOIBI OKAa3bIBAIOTCS
B BBIXOJIHOfI TaGJ'II/ILIe B €JMHCTBEHHOM 3K3€EMIIJIdpE. Ecnn CTOJ'I6LIOB C OOMHAKOBBIMU MMEHAMU HE
HaXoguTcsi, NATURAL JOIN HefICTByeT KaK JOIN ... ON TRUE u B]:IJI[aéT OEKapPTOBO IIPOM3BEOEHNE
CTpPOK.

IIpumMmeuyanue

HpeHHO}KeHI/Ie USING pPa3yMHO 3allluIleHO OT U3MEHEHUN B COEOUHSIEMBIX OTHOIIEHUSX,
TaK KaK OHO CBS3BIBA€T TOJIBKO SABHO II€pPEYHCIIEHHEIE CTONIOILI. NATURAL CYHMTaeTcsa Oojiee
PHCKOBaAaHHEIM, TaK KakK IIPpHU JTI060M U3MEHEHHY CXEMEI B OTHOM HMJIH OPYyroM OTHOLIEHUWH, KOIroa
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IIOABIIAIOTCA

CTOJ'I6I_U:I C COBIIQOAKOIIIMMKX UMEHAMHU, ITPU COEJUHEHUHU 6YJIYT CBA3BIBATLECA U 3T

HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM t1l

num | name | num |

————— fom—————————+
11 a \ 1]
11 a \ 31
11 a \ 5 |
2 1 b \ 1]
2 1 b \ 31
2 1 b \ 5 |
3 1 ¢ \ 1]
3 1 ¢ \ 31
31 ¢ | 5 |

(9 rows)

num | name | num |
————— fom—————————+
11 a \ 1]
3 1 ¢ \ 31
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM t1l
num | name | value
_____ +______ —_——— e — —
11 a | xxx
31 ¢ | yyy
(2 rows)
=> SELECT * FROM tl1
num | name | num |
————— fom—————————+
11 a \ 1]

CROSS JOIN t2;
value

XXX

YYy

Z7ZZ

XXX

YYy

Z7ZZ

XXX

Yyy
ZZZ

INNER JOIN t2 ON tl.num
value

t2.num;

XXX
Yyy

INNER JOIN t2 USING (num);

NATURAL INNER JOIN t2;

LEFT JOIN t2 ON tl.num
value

t2.num;
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2 | b \
3| c \ 3 1 yyy
(3 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —

1] a | xxxX

2 1 b \

31 c¢ | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e e
1] a \ 1 ] xxx
3] c \ 31 yyy
\ \ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

VcrnoBue coemuHEHHs B MPEOJIOKEHWH ON MOXKET TaKXKe COOepKaTh BHIPAXKEHWs, He CBsS3aHHBIE
HEIMOCPE[CTBEHHO C COEOUHEHHEM. JTO MOXKET OBITh IIOJIE3HO B HEKOTOPHIX 3aIIpocaX, HO HE CIIEOyeT
KCIIOJIh30BATh 3TO HEOOOyMaHHO. PAacCMOTpUTE CIEOyIOIINI 3alIPOC:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
1 a | 1 ] xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num | name | num | value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
CO€eIUMHEHHsI, Torga KaK OrpaHH4YeHHe B WHERE — nocse. JTO He MMeeT 3Ha4YeHUs IIPKU BHYTPEHHUX
COEeIUMHEHNAX, HO BaKHO ITPX BHEITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KnroyeBoe CJI0BO AS SABISAETCA HeoO0s3aTesIbHBIM. BMeCTO ncesgommm 3[eChb MOXKET OBITH JII000H
uaeHTuGUKaTOp.

IlceBOOHUMEBI YacTO IIPUMEHAITCA OJId Ha3Ha4YeHUSA KOPOTKUX I/IJIeHTI/I(I)I/IKaTOpOB OJINHHBIM HMEHaM
Ta6J'II/IH C IOeJIBIO YIIYy4YIIEeHUd YUTaeMOCTH 3aIIPOCOB. HaanMep:

SELECT * FROM "ouenb_gnnuuHoe_uMmd_Tabnuus" s JOIN "mpyroe_nnuHHoe_uMd" a
ON s.id = a.num;

IIceBOOHMM CTaHOBUTCS HOBBIM HMEHEM TaOIMIIEI B paMKaX TeKYIIero 3ampoca, T. €. II0cjie Ha3HaYeHUsI
TICeBOOHUMA HCIIOIb30BaTh UCXOOHOE UM TAaOIUIIEI B OPYTOM MecCTe 3allpoca Hemb3si. TakuM obpa3om,
CIedyIoIIuH 3alpoC HeOOIIyCTHUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HENPAaBHUIbHO

XO0Tst B OCHOBHOM IICEBOOHUMEI UCIIOIL3YIOTCS OISt yIoOCTBa, OHU OBIBAIOT HEOOXOOUMEI, KOTma Tabsuiia
COEeNUHsIeTCSI caMa C Co00H, HampuMep:

SELECT * FROM people AS mother JOIN people AS child
ON mother.id = child.mother_id;

Kpome Toro, mceBOOHUMEI 00513aTEIbHO HY?KHO Ha3HadaTh mog3amnpocaM (cMm. ITompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTY OIpenesIeHus IICEeBOOHMMOB MOXKHO MCII0/Ib30BaTh CKOOKU. B cnenyromem
IIpUMePe TTEPBHIN OTIEPATOP Ha3HAYAET IICEBAOHUM b BTOPOMY 9K3EeMIIJISIPY my_table, @ BTOPOI OTIEPaToOp
Ha3HayvaeT IICEeBOOHUM Pe3yJIbTATy COEIUHEHUS:

SELECT * FROM my_table AS a CROSS JOIN my_table AS b ...
SELECT * FROM (my_table AS a CROSS JOIN my_table) AS b ...

B mpyro#i ¢popme Ha3HauyeHUS IICEBIOHHMMA BpeMeHHELIe MMeHa [Al0TCs He TOJIbKO TabiuiiaMm, HO U eé
CTOJIOIIaM:

FROM rabnuuHad cceuika [AS]) ncesmouuMm ( cronbenl [, cronben2 [, ...]11 )

Ecnu nceBOOHMMOB CTOJ'I6I_IOB OKa3bIBae€TCsa MEHbIIIe, 94eM (I)aKTI/I‘{eCKI/I CTOJ'I6I.IOB B Ta6TII/IL[e, OCTaJIbHEIE
CTOHGHBI COXPAHAKT CBOX UCXOOHBIE MMEHA. OTa 3amuch 0CoOEHHO MToJIe3Ha OJId 3aMKHYTBIX COeIVHEHUN
HJIN II0O3aIIPOCOB.

Korma riceBmoHNM IPHUMEHSIETCS K Pe3yAIbTaTy JOIN, OH CKPEIBAaeT OPUTHHAIbHEIE UMEeHa TabJIull BHYTPH
JOIN. Hampumep, aTo momycTuMbili SQL-3ampoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3alIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OH.II/IGO‘-IHI:II‘/JI, TaK KaK IICEBOOHUM Ta6J'II/II_IbI a He BUIEeH CHaPYy2XKM OIlIpedeJieHusd IICeBOOHHuMa c.

7.2.1.3. NMNop3anpochl

[Tog3ampock!, obpasyromue TabIUIb], OOMKHBI 3aKJII0YaThCS B CKOOKM M UM 0053amesibHO HOJIKHEI
Ha3HavaThCs IICEeBIOHUME (KakK onucaHo B [Togpasgene 7.2.1.2). Hanpuwmep:

FROM (SELECT * FROM tablel) AS ncCeBIOHHUM

OTOT HpPUMEpP PaBHOCHUJIEH 3allUCU FROM tablel AS ncesmonuM. bOJiee MHTEPECHBIE CUTYalluH,
KOTOPEBIE HEJIb3sd CBECTH K IIPOCTOMY COEOHMHEHHNIO, BO3HHMKAIOT, KOI'la B IIOA3aIlIPpOCE HCIIOJIBE3YIOTCA
arperupyiomye QyHKIIUYM UK IPYIIIUPOBKA.

IMTog3anpocoM MOXKeT TaKXkKe OBITb CIIMCOK VALUES:
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FROM (VALUES ('anne', 'smith'), ('bob', 'jones'), ('joe', 'blow'))
AS names (first, last)

TakoMy ITOfI3aIpocy ToXKe TpebyeTcs rnceBmoHuM. HasHavaTh IICEBIOHUMEL CTOJIOAM CITHMCKA VALUES He
TpebyeTcs, HO BOOOIIe 3TO xopoIinuii npuéeM. IlogpodHee 3TO onucaHo B Pazmerne 7.7.

7.2.1.4. TabnuyHblie PYHKLUUMU

Tabnuunble QYHKIOUH — 3TO (QYHKIMH, BHIOAMOIINEe HAOOpP CTPOK, comepzKarmiux naubo0 6a30BbIE THUIIBI
MaHHHIX (CKaJITPHEIX TUIIOB), TU0OO COCTAaBHBIE THUMH (TaOIUYHEBIE CTPOKK). OHU IPUMEHSIOTCS B 3alIpocax
Kak TaOJuIhl, TPenCTaBlIeHus WM MOO3allPOChkl B MIPemIoXeHuu FROM. CTOmOIlBl, BO3BpAIEHHBIE
TaOIUYHLIMY GYHKIIUSIMY, MOXKHO BKITIOUHUTD B BEIPazKeHUs SELECT, JOIN HJIM WHERE TaK K€, KaK CTOJIOITEI
TabIIl, TPEeaCTaBIEHUHM UTU OA3aMTPOCOB.

TabnuuHble QYHKIIMKY MOXKHO TakKKe CKOMOMHMPOBATBH, MCIIOJIB3YS 3allMCh ROWS FROM. Pe3ymbTaThl
dbyHukIMY 6ymyT BO3BPAIIEHH B TapaJlIeIbHBIX CTOJIOIaX; YHUCJIO CTPOK B 3TOM Cliy4dae OyaeT HauOOIbIINM
U3 Pe3yJIbTaTOB Bcex (QYHKIMM, a pe3ynbTaThl (QYHKIUE C MEHBIIMM KOJIMYECTBOM CTPOK OymyT
pornonHeHH 3HayeHusaMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.19) BeI3bIBaiach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBOOHMMEI CTONOIOB HE yKa3aHBI, TO AT (QYHKIIMHM, BO3BpAIaioiieid 0a30BEIM TUIM HaHHBIX,
uMeHeM cTonbua OymeT uMs GyHKIuUH. a9 GYHKIHE, BO3BpPAIIAOIIMX COCTABHOW THII, WMEHA
PE3YIIBTUPYIOMINX CTONIOIIOB OMPEesiiOTCS MHOUBUAYATbHEIMU aTpUOyTaMy THUTIA.

HeckonbKO IpuMEpPOB:

CREATE TABLE foo (fooid int, foosubid int, fooname text);

CREATE FUNCTION getfoo (int) RETURNS SETOF foo AS $$
SELECT * FROM foo WHERE fooid = $1;
$S LANGUAGE SQL;

SELECT * FROM getfoo(l) AS t1;

SELECT * FROM foo
WHERE foosubid IN (
SELECT foosubid
FROM getfoo (foo.fooid) z
WHERE z.fooid = foo.fooid
)

CREATE VIEW vw_getfoo AS SELECT * FROM getfoo(l);
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SELECT * FROM vw_getfoo;

B HEKOTOpHIX ciTydasx ObIBAeT yOOOHO OTpenesuTh TabNMuUHy0 QYHKIIMIO, BO3BPALIAIIYI0 PAa3/TNYHbIE
HabOpHI CTONOIIOB TPU PA3HBIX BApMAHTAX BEI30BA. DTO MOXKHO CEIaTh, 00bIBUB QYHKIIUIO, HE UMEIOIIYIO
BBIXOOHBIX TapaMeTpoB (OUT) M BO3BpPALIAOIIYIO0 IICEBOOTHUIl record. HMcmomb3ys Takyo (QyHKLOUIO,
O0XXHUAaeMYI0 CTPYKTYPY CTPOK HY2KHO OIIMCATh B CAMOM 3aIlpoce, YTOOHI CUCTeMa 3Hajla, Kak pa3obpaTh
3alpoC ¥ COCTABUTh €r0 IJIaH. 3alUCHIBAETCS 9TO TaK:

BEIBOB_QyHxuu [AS] mcespnorHuM (onpemenenue_cronbyga [, ...1)
BEIBOB_QyHKkuH AS [ncesnonuM] (onpemenenue_cronbuga [, ...1)
ROWS FROM( ... BEIBOB_@QyHKknuH AS (ompenenenue_cronébua [, ...1) [, ...1 )

Be3 ROWS FROM() CHOUCOK onpepeneHud_cTonbyos 3aMEHSET CIIMCOK IICEBIOHMMOB, KOTOPHIM MOKHO
TakxXke n00aBUTh B IIPEONIOKEHUNU FROM; MMeHa B OIIPeleNeHUIX CTOJIOIIOB ciyzKaT mceBmoHuMamu. C
ROWS FROM () CHHUCOK onpenelleHHdI CTOnOILOB MOHGK)nO6aBHTb K Kamﬂoﬁ ¢yHKHHH OTneHBHO,HHGO
B Ccily4ae C OgHOU (yHKIMEN um 6e3 mpemoKeHusT WITH ORDINALITY, CIHMCOK onpenereHHs_CTON6LOB
MOKHO 3aIicaTh BMECTO COMCKA C IICEeBOOHMMaMHU CTOJIOIIOB ITOCJIe ROWS FROM ().

BarnsHuTe Ha 3TOT IIPUMED:

SELECT *
FROM dblink ('dbname=mydb', 'SELECT proname, prosrc FROM pg_proc')
AS tl (proname name, prosrc text)
WHERE proname LIKE 'bytea%';

3mecs pyuknus dblink (13 momysst dblink) BeimonHsieT yomanéHHbIN 3anpoc. OHa 00bsIBIIeHA KaK QYHKIIHS,
BO3Bpalllaioliasi THUII record, TaK KaK OH IIOAOUAET OJIA 3ampoca jwpboro tuma. B atom ciydae
bakTuueckuit Habop cTONOIOB GYHKIMU HEOOXOOUMO OMIKCATh B BEI3LIBAIOIIEM €€ 3aIrpoce, YTOOHI
aHaIM3aToP 3allpoca 3HaJl, HallpuMep, KakK 1rpeodpa3oBaTh *.

B sTomMm IIpuMepe UCIIOJIb3yeTCA KOHCTPYKIHUA ROWS FROM:

SELECT *
FROM ROWS FROM
(
json_to_recordset ('[{"a":40,"b":"foo"}, {"a":"100","b":"bar"}]")
AS (a INTEGER, b TEXT),
generate_series (1, 3)
) AS x (pl d, s)
ORDER BY p;

p | a | s

_____ +_____+___
40 | foo | 1
100 | bar | 2
\ | 3

OHa oObemuHsSEeT pe3ynabTaThl OBYX GYHKIWN B OOHOM OTHOIIEHWM FROM. B maHHOM ciydae
json_to_recordset () OOJI2KHaA BBIZABATH OBa CTOJ‘I6].[a, HepBBIfI integer m BTOpOI7I text, a pe3yJbTaT
generate_series () HCIOJIBb3yeTCsI HEIOCPEOCTBEHHO. ITpeHHOXKeHHe ORDER BY yIopsaao4YHBaeT
3HaA4YeHUus I1epBOTro CTOJ'[6]_Ia KaK IIeJIOYUCJIEHHEIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMu B MPeOJIOKEHUH FROM MOZKHO I0OaBUTh KITIOUEBOE CJIOBO LATERAL. DTO IIO3BOJIUT
CCHIJIAaTbCSI B HUX Ha CTOJIOLBI IIPEAIIeCTBYIOINIUX 3JIEMEHTOB CIHCKa FROM. (be3 LATERAL KaXKObIH
TIO3alIPOC BHIIOHAETCS HE3aBUCUMO U II0O3TOMY HEe MOXKeT 00pallaThbCs K APYTUM 3JIeMeHTaM FROM.)

Ilepen TaGMUYHLIME (QYHKIUAMHM B IPEIJIOKEHHM FROM TaKXKe MOXKHO yKa3aTh LATERAL, HO IS HHX
3TO KJII0YEeBOEe CJIOBO HeoOs3aTesbHO; B apryMeHTax (QYHKIHN B TI000M CiIydae MOXKHO O0palaThbCs K
cTosnbIaM B MPEOBIAYIINX JIeMeHTax FROM.
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OneMeHT LATERAL MOKeT HaXOOUThCS Ha BEpXHEM YPOBHE CIIMCKa FROM MJIH B fiepeBe JOIN. B mocnenuem
cllydae OH MOJKET TaKiKe CChUIaThCS Ha JIIoOBIe 3JIEMEHTH! B JIEBOM YacTu JOIN, CIIpaBa OT KOTOPOTO OH
HAXOOUTCSI.

Korma simeMeHT FROM COOEPKUT CCBHIIKKA LATERAL, 3aIllPOC BHIIOJHSIETCS CIeOyIomuM o0pa3oM: CHavaia
OJIT CTPOKHU 3JIeMEeHTa FROM C IIeIeBHIMH CTOJIOIaMu, MM HaGopa CTPOK M3 HECKOILKUX 3JIE€MEHTOB
FROM, COOEepPIKAaIKUX IIeJIeBLIe CTOJIOIIE, BEIYKUCIISETCS 3JIEMEHT LATERAL CO 3HAUEHHSMU ITHUX CTOJIOIOB.
3aTeM pe3yIbTHPYIOIINE CTPOKKM OOLIYHEIM 00pa30M COeOUHSIIOTCS CO CTPOKAMHM, U3 KOTOPHIX OHU OBLLIH
BBIYHMCIIEHBI. DTa IIpoleaypa IMOBTOPSAETCS IJIs BCEeX CTPOK MCXOOHBIX TaOIIuII.

LATERAL MOZKHO HCIIOJIbB30BaTh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3J16CB 9TO HE€ OYEHEb II0JIE3HO, TaK KaK TOT 2XKe peSYJ'IbTaT MOZKHO HOJ'Iy‘-II/ITb 60J1ee HpOCTbIM nu HpI/IBbI‘-IHbIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[TpuMeHsITb LATERAL HMeeT CMEICI B OCHOBHOM, KOTOa [OJIS BBIYMCIIEHHS COEIUHSIEMBIX CTPOK
HeoOxoOmMoO 0OpaTUThCS K cTonOumaM mpyrux Tabmuil. B wyacTHOCTH, 3TO IIOJIE3HO, KOT[a HYKHO
nepenmath 3HaYeHWe (QYHKIIMK, BO3Bpallaiollell Habop HaHHEIX. HampuMep, ecliu IPemloloXKUTh, YTO
vertices (polygon) BO3BpaIaeT Habop BepIINH MHOTOYTOJIbHUKA, OJTM3KKHEe BePIITHHE MHOTOYTOJIbHUKOB
u3 TabIuIEl polygons MOXKHO IIOJIYYUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vli,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

TOT 3allpoC MOZKHO 3alliuCaTh U TakK:

SELECT pl.id, p2.id, vi1, v2

FROM polygons pl CROSS JOIN LATERAL vertices (pl.poly) vi,
polygons p2 CROSS JOIN LATERAL vertices (p2.poly) v2

WHERE (vl <-> v2) < 10 AND pl.id '= p2.id;

wiu nepedopmynupoBaTh apyrumu cnocobamu. (Kak yzke yrmoMuHAaJIOCh, B JTaHHOM IIPHMeEpPe KITI0UYeBoe
CJI0BO LATERAL He TpebyeTcsi, HO MbI JOOABUIIN €r0 AJIsT SCHOCTH.)

Oco0eHHO IIOJe3HO OLIBAET MCIOIL30BAaTh LEFT JOIN C IIOO3alpoOCOM LATERAL, YTOOBI MCXOMHEBIE
CTPOKH OKa3HBIBAJIUCh B PE3yJIbTaTe, JazKe eCJIX I10a3allpoC LATERAL He BO3BpalllaeT CTPOK. HaanMep,
eciia be'HKI_II/IH get_product_names () BbIJIaéT Ha3BaHUA IIPOOYKTOB, BEIIIYIITEHHBIX OHpeJIeJIéHHbIM
IIpou3BOOuUTEJIEM, HO O IIPOOYKIIMKY HEKOTOPHEIX HpOI/I3BOJII/ITeJ'Iefl I/IH(bOpMaI_II/II/I HeT, MBI MOXKeM HafITH,
KaKUX MMEHHO, TIPDUMEPHO TakK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

7.2.2. NMpepno>xeHne WHERE
HpeI[HO}KeHI/Ie WHERE 3aIlINCBhIBaA€TCsd TakK:
WHERE ycrnoBHe orpaHHUYeHHd

TTe ycinosue_orpasndyenns — JII000e BeIpazxkeHue 3HaveHus (cM. Pasmern 4.2), Beigatolee pe3yibTaT THIA
boolean.

ITocrne 06paboTKM OpemIokKeHusT FROM KaXKgasi CTPOKA IOIyYeHHON BUPTYaIbHOM TaOJIHIBI ITPOXOTUT
MIPOBEPKY II0 YCJIOBUIO OrpaHWYeHus. Eciu pe3ynbTaT YCJIOBHUS paBeH true, aTa CTpPOKa OCTaéTCs B
BRIXOMHOM Tabiuie, a nHade (ecnu pel3ynbTraT paBeH false mnmu NULL) orGpaceiBaeTcsi. B ycmoBum
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OrpaHUYEHUS, KaK IIPABUIO, 3aHelCTBYeTCSI MHHHUMYM OOWH CTOJGell u3 TAaOIHIlLl, MONy4YeHHOH Ha
BBIXOM€ FROM. XOTsI CTPOTO TOBOPS, 9TO He TpeOyeTCs, HO B IPOTHUBHOM CJIydae IpeioXkKeHue WHERE OymeT
0EeCCMBICIIEHHBIM.

IIpuMmeyanue

YcnoBue gns BHYTPEHHETr0 COeOUHEHMWA MOXKHO 3allMCaTh KaK B IIPenjIOKeHHWUW WHERE, TaK U B
ImpenjoXXeHuu JOIN. HaHpHMep, 3TO BBIDAXKEHUE:

FROM a, b WHERE a.id = b.id AND b.val > 5
PaBHO3HA4YHO 3TOMY:

FROM a INNER JOIN b ON (a.id = b.id) WHERE b.val > 5
W BO3MOZKHO, JaXe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOpaTh, B OCHOBHOM [I€JIO BKyca U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPEeOIoXKeHUs
FROM, BO3MOXKHO, He JIYUIINU C TOUKU 3peHus1 CoBMeCcTuMOCTH ¢ oppyrumMu CYB]I, X0Ts OH U oniucal
B ctaHgapTe SQL. Ho gns BHEIIHUX COeOVHEHUU OPYTUX BAPUAHTOB HET: UX MOXKHO 3alUCHIBaTh
TOJIBKO BO FROM. [IpennoxkeHus ON U USING BO BHEUIHUX COEIMHEHMSIX He PaBHO3HAYHBI YCIIOBUIO
WHERE, TaK KaK OHU MOTYT H00aBJIATh CTPOKM ([JIs BXOOHBEIX CTPOK 6€3 COOTBETCTBHUS), a TaKkKe
yOansaTh UX U3 KOHEYHOT0 pe3yJibTarTa.

HeckonbKO IpHMEpPOB 3alIPOCOB C WHERE:

SELECT ... FROM fdt WHERE cl > 5

SELECT ... FROM fdt WHERE cl IN (1, 2, 3)

SELECT ... FROM fdt WHERE cl IN (SELECT cl FROM t2)

SELECT ... FROM fdt WHERE cl IN (SELECT c3 FROM t2 WHERE c2 = fdt.cl + 10)
SELECT ... FROM fdt WHERE cl BETWEEN

(SELECT c¢3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100

SELECT ... FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHUe TaOIUIIHI, HOpO}KJIéHHOﬁ B MMPEenjIoXKeHUuUn FROM. CTpOKI/I, KOTOpPEBEIE HE COOTBETCTBYIOT
YCJIOBHIO WHERE, MCKIIIOYAIOTCsSA U3 fdt. O6paTI/ITe BHHMaHHE, KaK B Ka4deCTBe BBIpa}KeHI/IfI 3Ha4YeHus
HCIIOJIB3YIOTCA CKaJIApPHEIE IIOO3aIIPOCEHI. Kaxk u mio6bie Opyrue 3alipocCel, I1oa3alIpoChkl MOT'YT COAepP2KaThb
CIIOXKHBIE TAOTUYHBIE BEIPpa2KEeHU . 3aMeThTe TaKXKe, 94TO fdt HCIIOJIB3YETCH B IIOA3aIIpocax. IHomonHeHUEe
UMEeHHU cl1 B Buge fdt.cl HeOOXOOMMO TOJILKO, €CJI B HOpO?KJIéHHOfI Tabnuie B rmog3ampoce TaKXKe
OKA3EBIBA€TCA CTOTI6€LI c1. ITonmHOE HM4 HpI/IJIaéT SAICHOCTHB JazKe TaM, rge 0e3 Hero MozKHO 000UTHUCE. DTOT
IIpuMeED IMOKA3bIBAET, KdK 006J1acTh UMEHOBAHUS CTOJ'I6].[OB BHEIIHET O 3aIIPpOCa PAcCIIPOCTPaHAEeTCs Ha BCe
BJIO2KEHHBIE B HEI'O BHYTPEHHHNE 3aIlIPOCEHI.

7.2.3. NMpepno>xXeHna GROUP BY M HAVING

CTpoKM TOPOXKAEHHON BXOOHOW TaOGMUUEBI, MpoIneflue GUILTP WHERE, MOXHO CIPYIIHUPOBATH C
IIOMOIIIBIO IIPEIJIOKEHUST GROUP BY, a 3aTeM OCTABUThH B pPe3yJIbTaTe TOJIBKO HYXKHBIE I'PYIIE CTPOK,
HUCIIONB3YS TMPEIoKeHue HAVING.

SELECT cmnucox_BbeIOOPKH
FROM ...
[WHERE ...]
GROUP BY rpynnupyiomuy_cronbern [, rpynnupyomub_cronbern] . ..
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IMpemmoxkenne GROUP  BY TPYOIHUPYET CTPOKKM Tabnuipl, OO0BeOWHSII WX B OOHY TPYIIY IIPH
COBIIAAIeHUY 3HAYEHWUW BO BCEX MEPEUYHCIIEHHBIX CTOnOIax. ITopsmoK, B KOTOPOM yKa3aHBl CTOJIOIIHL,
He mMeeT 3HaueHWs. B pe3ynbTaTe HaAOOPH CTPOK C OOWHAKOBHIMH 3HAYEHUSIMH IIPe0o0pPa3yioTcs B
OTHEeNbHBIE CTPOKH, IIPEACTaBASIONINE BCE CTPOKU T'PYIIEL. DTO MOXKET OBITh MOJIE3HO OJIS YCTPAaHEHUS
U30BITOYHOCTH BBIXOOHBIX HAHHBIX U/UIU [JIsT BEIYUCJIEHUS arperaTHLIX (GYHKINYM, TPUMEHEHHBIX K 9TUM
rpynnaMm. Hanpumep:

=> SELECT * FROM testl;

X |y
___+___
a | 3
c | 2
b | 5
a | 1
(4 rows)

=> SELECT x FROM testl GROUP BY x;

(3 rows)

Bo BTOpOM 3ampoce MBI He MOTJIM HamMcaTh SELECT * FROM testl GROUP BY x, TaK KakK IJisi cTon0Iia
vy HET eIMHOT0 3HAYeHUsI, CBSI3aHHOI'0 C KaxkOou rpymnmnoi. OgHaKO CTOJIOIIL, T0 KOTOPHIM BBITIOTHSIETCS
TPYIOMPOBKA, MOXKXHO MCIIOIb30BATh B COMCKE BHIOOPKM, TaK KaK OHM MMEIOT eQUHCTBEHHOE 3HaUYeHHe
B KaXK/[OU I'pyIIle.

Boo01ie ToBOpS, B IPYNIHPOBAHHON TabIHIle CTOJIOIE, He BKIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
KCIIOJIb30BAaTh TOIBKO B arperaTHRIX BhIpaxKeHusx. [IpuMep TaKoro arperaTHOI0 BEIPAXKEHUS:

=> SELECT x, sum(y) FROM testl GROUP BY x;
X | sum

3meck sum — arperaTHasi (GYHKIIMS, BBIYKCISIONIAS €OUHCTBEHHOE 3HaYeHWe MOJIi BCEW TPYIIMHL.
IMogpo6HYI0 HH(GOPMAIIHMIO O CYIIeCTBYIOIINX arperaTHLIX (YHKIMIX MOXKHO HaliTu B Pasmene 9.21.

IToocka3ka

I'pynnupoBka 6e3 arperaTHBIX BHIPAXKEHWH IO CyTH BHIAAET HAOOP pPa3/TMUalOIUXCs 3HAYEHUHU
CTONOIIOB. JTOT XKe pe3yNbTaT MOXKHO IIOJIyYUTH C IIOMOIIBIO IIPEHJIOKEeHUs DISTINCT (cM.
[Togpazpmen 7.3.3).

BarnaHute Ha cruefylomui IpuMep: B HEM BHYNCIIsETCS 00Ias cyMMa IIpoAaXK 10 KaXXAoMy IIPOIYKTY
(a He ob1mIasg cyMMa O BCEM MPOAYKTaM):

SELECT product_id, p.name, (sum(s.units) * p.price) AS sales
FROM products p LEFT JOIN sales s USING (product_id)
GROUP BY product_id, p.name, p.price;

B sTom mpumepe cTONOIH product_id, p.name ¥ p.price HOJIKHBI IIPUCYTCTBOBATh B CIIMCKE GROUP
BY, TaK KaK OHH HCIIOJIB3YIOTCSA B CIIMCKE BI:I60pKI/I. CTOJ'I6€‘H S.units MOXKET OTCYyTCTBOBATh B CIIHCKE
GROUP BY, TaK KaK OH HCIIOJIb3YETCA TOJIBKO B arperaTHOM BBEIpaXXe€HHH (sum(. . )), BBIYHCJIAOIIIEM
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cyMMy mpopax. [I71s1 Kakmoro MPOAyKTa 3TOT 3alpOC BO3BPAIlAET CTPOKY C UTOTOBOM CYMMOM IO BCEM
IIpopakaM JaHHOTO MPOOYKTA.

Ecnu 611 B Tabnuiie products mo cTonbiry product_id OBII CO3HaH IMEPBUYHBIN KII0OY, TOT7a B JaHHOM
mpuMepe ObIO OBl OOCTATOYHO CTPYIIIIMPOBATL CTPOKK MO product_id, TaK KaK Hal3BaHHe U IeHa
IpoOyKTa (YHKUUOHA/AbHO 3dBucsAmM OT Kofda IPOOYKTa W MOXKHO ONHO3HAYHO OIpPeIesnTh, KaKoe
Ha3BaHHUe U IIeHYy BO3BpAIaTh A/ KaXKOoH Ipynnsl mo ID.

B crtanmapte SQL GROUP BY MOXKET TPYyIOUPOBAThH TOJIBKO MO CTOIOIAM HCXOOHOW TaOIHIBI, HO
pacmmpenue Postgres Pro mo3BoJisieT MCIOJIB30BaTh B GROUP BY CTOJOIBI M3 CIIHMCKa BHIOOPKH. Takxke
BO3MOZKHA I'PYIIMPOBKA II0 BEIPAXKEHUSIM, a He IPOCTO UMEeHaM CTOJIOIOB.

Ecnmu Tabnuia Oblla CrpynmupoBaHa C IIOMOIIBI0 GROUP BY, HO WMHTEPEC IIPEOCTaBISIOT TOJIBKO
HEKOTOpHIE TPYIIL, OTOUILTPOBATH MX MOXKHO C MOMOIILI0 MPEIJIOXKEHHs HAVING, OeHCTBYIOIIEro
MOI00HO WHERE. 3aIIMCHIBAETCS 9TO TaK:

SELECT cnucox_Beibopxu FROM ... [WHERE ...] GROUP BY
HAVING norumyecxoe_BhIPAXeHHE

B IpenjoXKeHun HAVING MOTYT HCIIOJIb30BaThCA M TPYIIHUPYIOIIKE BbIPpAXKEHHWsA, WM BBIPAXEHUsI, He
Y49aCTBYIOIIIKYE B I'PYIIIIMPOBKE (B aTOM Cliydae 9TO OOJI2KHEIL OBITH arperupymoiiue (I)YHKI_II/II/I)

I[Tpumep:

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING sum(y) > 3;
X | sum

=> SELECT x, sum(y) FROM testl GROUP BY x HAVING x < 'c';

x | sum
___+ _____
a | 4
b | 5
(2 rows)

U emé ooun 6Goee peanuCTUYHLIN ITPUMED:

SELECT product_id, p.name, (sum(s.units) * (p.price - p.cost)) AS profit
FROM products p LEFT JOIN sales s USING (product_id)
WHERE s.date > CURRENT_DATE - INTERVAL '4 weeks'
GROUP BY product_id, p.name, p.price, p.cost
HAVING sum(p.price * s.units) > 5000;

B manHOM ITprMepe MpeniokeHne WHERE BEHIOMPAeT CTPOKH IO CTOMNOIY, He BKITIOUEHHOMY B TPYIIHUPOBKY
(BRIpazkeHMe MCTUHHO TOJILKO [JIS IIPOHax 3a IIOCIeNHUWEe YeThlpe HefesH), TOrfda KakK IIpeaIoXeHue
HAVING OT(HUIBTPOBBIBAET I'PYIIIEI C 00I1Ie# cymMMou nmpogax 6ombine 5000. 3aMeTsTe, YTO arperaTHHE
BBIPAXKEeHUS He 00s3aTesTbHO JOIKHBI OBITH OMMHAKOBEIMU BO BCEX YaCTSX 3alrpoca.

Ecnu B 3ammpoce eCTh BBI30BH arperaTHHIX QYHKIIWM, HO HET IIPEIJIOKEHUST GROUP BY, CTPOKHU BCE PABHO
OymyT TPyHIIUPOBATHLCS: B PE3YJIbTAaTE OKAXKETCS OAHA CTPOKA IPYIIIH (MM BO3MOXKHO, HU OJHOM CTPOKH,
ecqu 3Ta CTpoKa OymeT oTOpOIlleHa IPeIIoKeHUeM HAVING). TO CIIpaBenIuBO U [JIs 3alIPOCOB, KOTOPLIE
coflepzKarT TOJIBKO MPejioKeHue HAVING, HO He COIePKaT BHI30BE arperaTHHIX QYHKITUHN U TPeIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnozHBIE, YeM OMNMCAHHBIE BHIINIE, ONEePAlldy T'PYIIIIHPOBKH BO3MOXKHEI C KOHIIENIINEH Habopos
epynnuposaHusi. [laHHBIe, BEIOPAHHBIE MPEIIOXKEHUSIMH FROM M WHERE, TPYINOUPYIOTCS OTOENIbHO OIS
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KaXkOoro 3aJaHHOTO Habopa TpyNIHPOBAHHUS, 3aTeM OIS KaXXOOW TI'PYIIIBl BHEIYHCISIOTCS arperaTHHIe
(byHKIIMY Kak [yt TPOCTHIX ITPeAJIOKEHUN GROUP BY, U B KOHIIE BO3BpAIIAIOTCS pe3ysibTaThl. Hampumep:

=> SELECT * FROM items_sold;

brand | size | sales
_______ oy
Foo | L \ 10
Foo | M \ 20
Bar | M \ 15
Bar | L |l 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ oy
Foo | | 30
Bar \ | 20
| L \ 15
| M | 35
\ | 50
(5 rows)

B KaxXpmoM BHYTPEHHEM CHOHCKEe GROUPING SETS MOTYT 3aJaBaThCs HOJIb UM 00Jjiee CTOJIOIIOB WU
BBIPAZKEHUM, KOTOPhIE BOCIIPUHUMAIOTCS TaK XkKe, KaK ec/iy Okl OHU OBIIM HEOCPEeACTBEHHO 3alKCaHbI
B IIPpenJIOZKEeHUHU GROUP BY. Hy’CTOfI Ha6op TPYIIINPOBKKX O3HA4YAET, 4YTO BCE€ CTPOKHU CBOOATCA K OI[HOﬂ
TrpyIIe (KOTOpaH BEIBOOUTCHA, OazxKe €CJIK BXOOHBIX CTPOK HeT), KaK OIIMCAaHO BBIIIE OJISA arperaTHBIX
dbyukiui 6e3 mpemnoxeHus GROUP BY.

CCBHITKM Ha TPYIIHPYIONIHE CTONOIBI HMIIM BHIPAXKEHUS 3aMEHSIOTCS B Pe3yIbTUPYIOIINX CTPOKaxX
sHaveHusMu NULL mns Tex rpynnoupyioniux HabopoB, B KOTOPBIX 3TU CTOJOIBI OTCYTCTBYIOT. UTOOR
MOXKHO OBIJIO IIOHSTH, PE3yJIbTAaTOM KaKOro TPYIIIHMPOBAHUS CTajla KOHKpPETHasl BBIXOOHAsI CTPOKA,
npegHa3HavyeHa GyHKIUS, onucaHHas B Tabnuie 9.61.

s yKazaHus OBYX PACIPOCTPAaHEHHBIX BUIOOB HaOOpPOB TI'PYHIIMPOBAHUS IIPedyCMOTpPeHa KpaTKas
3amnuck. [Ipennoxenue ¢GopMbl

ROLLUP ( el, e2, e3, ... )

IIpeaCTaBIIdEeT 3aJlaHHBIN CIIMCOK BI:Ipa}KeHI/Iﬂ 1 BCeX l'[pe(bI/IKCOB CIIMCKa, BKJIIIO49ad HYCTOfI CIIUCOK; TO
€CTh OHO PaBHO3HA4YHO 3allCH

GROUPING SETS (

(el, e2, e3, ... ),
el, e2 ),
1),

—~ o~ —~
()

)

OHO YacTo IIPDUMEHSAETCA MOJIsd aHalln3a HePapXUu4YeCKHUX HOAaHHBIX, HalIpuMep, O CYMMHPOBaHHA
3apIIJIaTel II0 OTHEeJIaM, IMoapa3aejIeHusAM U KOMIIaHHWU B II€JIOM.

INpennoxenue GOpMEI
CUBE ( el, e2, ... )

IIpencCTraBlIdeT 3a;1aHan71 CIIMCOK U BCe ero BO3MOZKHbIE€ ITOOMHO2KECTBa (CTeHeHb MHO}KeCTBa). Takum
o06pa3oM, 3amuch

CUBE ( a, b, c )

paBHO3HAYHA
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GROUPING SETS (

14

14

(a, b, c),
(a, b )y
(a, c ),
(a )y
( b, c ),
( b )
( )
( )

)

dneMeHTaMU TPEOJIOKEHNH CUBE U ROLLUP MOTYT OBITH TO0 OTHENbHBIE BEHIPAKEHUST, MO0 BIOXKEHHBIE
CIMCKU 3JIEMEHTOB B CKOOKaxX. BiiokeHHBIE CIMUCKM 00pabaTHIBAIOTCS KaK aTOMapHBIE E€OWHUIIHI, C
KOTOPHIMU (HOPMUPYIOTCS OTAENbHBIE HAOOPHI TPyIIUPOBaHusi. Hampumenp:

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d)
(a, b )
( c, d)
( )
)

u
ROLLUP ( a, (b, c), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d
a, b, c

(
(a
(

) 14
) 14
) 14
)

)

KOHCTPYKI_II/II/I CUBE U ROLLUP MOTYT IIPUMEHATLCHA 100 HEeIIOCPeOCTBEHHO B IIPEeaJyIoZKeHUuU GROUP BY,
6o BKJIaObIBaAThCA BHYTPH IMPEAsIoKeHusd GROUPING SETS. Ecnu omuo npenjgoxeHue GROUPING SETS
BKJIQOBIBA€TCSA BHYTPHh OPYTI'Or0o, Pe3yIbTaT 6yneT TaKHM XK€, KaK €CJIHu OBl BCE 3JI€MEHTEI BHYTPEHHEr o
IIPpEenIo2KeHuda OBIJTH 3alKCAHEI HEeIIoOCPeOCTBEHHO BO BHEIITHEM.

Eciu B OOHOM IIpeniioKeHUU GROUP BY 3a0aéTcsi HECKONIbKO OIEeMEHTOB TIPYIIIHNPOBaAHUS,
OKOHYATEeJIbHBIM CIIMCOK HaOOPOB TPYNOUPOBaHUS 00pa3yeTcs KaK MOPsSIMOe IIPOU3BEIEHHE OTUX
35ieMeHTOB. Hanpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
pPaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, c, e),
(a, b, 4d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

Ecmu 3amaéTcsi HECKOIBKO 3JIeMEeHTOB TPYINIWPOBaHWs, OKOHYATEJIbHBIM CIOMCOK HaOOpPOB
TPYIIAPOBaAHUS MOXKET cofepzKaTh myOnupyroIIrecs: pe3yabTaThl. Hampumep:

GROUP BY ROLLUP (a, b), ROLLUP (a, c)
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PABHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, <),
(a, b),
(a, b),
(a, c),
(a),

(a),

(a, c),
(a),

()

)

Ecnu atm pyGnupyrommecss pPe3yNbTAaThl HEXeNaTedbHb, WX MOXKHO yOpaTb, Ao06aBWB DISTINCT
HEIIOCPEeNCTBEHHO B IPEJIoXKeHNe GROUP BY. Takum o6pa3oM:

GROUP BY DISTINCT ROLLUP (a, b), ROLLUP (a, c)
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, c),
a, b),
a, c),

)

9To He TO JXKe caMoe, YTO SELECT DISTINCT, IIOCKOJIBKY Pe3yJIbTUPYIOIINe CTPOKU BCE XKe MOTYT
comepkaTth Oybmupylomuecs 3anucu. Ecnu 1i000¥ U3 cTOJONOB, He YYAaCTBYIOMIUX B IPYNIUPOBaHUY,
comepxkut 3HadeHme NULL, B peadynbTaTe oHO He OymeT ornudarbca oT NULL, monmydeHHOrO IIpHU
TPYIOUPOBAHUU 3TOT0 CTONOIIA.

IIpuMmeyanue

KonCcTpyKUms (2, b) OOBIYHO BOCHIPUHUMAETCS B BRIPAXKEHUAX KaK KOHCTPYKTOP CTPOoKHu. OgHAKO
B IIpedJIoKEeHWU GROUP BY Ha BEePXHEM ypPOBHE BEIDaKe€HHU 3allCh (a, b) BOCIPHHUMAETCS
KaK CIIMCOK BEHIpaXKeHMM, KaK OIKCaHo BhIIe. Eciy BaM 10 KaKOU-ITH00 IPUYUHE HYH#CeH UMEHHO
KOHCTPYKTOP CTPOKM B BhIPAXKEHUU I'PYIIIUPOBAHMS, UCIIOIb3YNUTE 3aIllUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLLUN

Ecnu 3ampoc comepUT OKOHHBEIE (QyHKHuM (cM. Paspen 3.5, Pazpmen 9.22 u Ilompaspen 4.2.8), atu
(GYyHKIMYM BLIYMCIIIIOTCS OCJIe KaXXIOOM I'PYIIIUPOBKY, arperaTHhIX BhIPaXKeHUN U QUIbTPAIluu HAVING.
[pyrumMu cioBaMHu, €CJIM B 3alIpOoCe eCTh arperaTHble (YHKIHNU, MPEeOIOKEeHUsT GROUP BY MM HAVING,
OKOHHBIE (DYHKIIMU BUSAT HE UCXOOHBIE CTPOKH, ITOJIyYeHHBIE M3 FROM/WHERE, a CTPYIIIIMPOBAHHEIE.

Korpa wucmonb3ylOTCS HECKOJIBKO OKOHHEIX (DYHKIIUM, BCe OKOHHEBIE (YHKIIMN, HMEKIINEe B CBOUX
OIIpenesIeHUsX CUHTAKCUYECKM paBHO3HAUHBIE I[IPEOJIOKEHUS PARTITION BY U ORDER BY,
rapaHTHpPOBaHHO 0O6pabaThIBalOT OJaHHBIE 3a OOMH Ipoxon. TakuM oO6pa3oM, OHU YBUIAT OOUH NIOPSANOK
COPTHPOBKM, HaxKe eCclIm ORDER BY He oIpefensdeT HOPSAOOK OOHO3Ha4YHO. OOHAKO OTHOCHUTEIHLHO
¢pyHKUIUM Cc pa3HBIMU POPMYyIUPOBKAMM PARTITION BY M ORDER BY HUKaAKWX rapaHTUu He pmaeTcsd. (B
TaKUX CJIy4asx MeXXOy IPOX0JaMU BEIYUCIEHNN OKOHHBIX PYyHKITNI 00BIYHO TPeOYETCS HOIMOTHUTETbHBIN
9Tall COPTHUPOBKHU M 5Ta COPTHUPOBKA MOXKET HE COXPaHATH IOPSAOOK CTPOK, PaBHO3HAYHEIM C TOYKHU
3peHuss ORDER BY.)

B HacTosimee BpeMsi OKOHHEIE QYHKIIMK BCerga TpeOyoT MpedBapUTEeIbHO OTCOPTUPOBAHHLIX HAaHHHIX,
TakK 4TO Pe3yJIbTaT 3alpoca OyOeT OTCOPTUPOBAH COTJIACHO TOMY HJIM MHOMY ITPEOJIOKEHUI0 PARTITION
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BY/ORDER BY OKOHHBIX GyHKIUM. OmHaAKO HojaraThCs Ha 3TO He cjenyeT. Eciu BB XOTHUTE, YTOOBI
pe3ynbTaThl COPTHUPOBANKCH OMpPefNenéHHBIM 00pa3oM, SBHO H00aBbTe IIPEIoKEHHe ORDER BY Ha
BEPXHEM YPOBHE 3aIrpoca.

7.3. CNUCKM BbIOOPKM

Kak roBopuiochk B IIpedbIAyIleM pasaesie, TablIuYHOoe BhHIpaXKeHHe B SELECT CO3TaéT IIPOMEXKYTOUHYIO
BUPTyaJIbHYI0 TaOMHIy, BO3MOXKHO OOBEOWHSS TaOGNHUIE, IPEeNCTAaBIeHUs, TPYINHPYS M MCKIIOYasd
JIMIIHYE CTPOKHW ¥ T. O. [lonydeHHas Tabnuia mepemaéTcs i 00pabGoTKM B CNUCOK 8blOOPKU. DTOT
CIMCOK BEIOMPAET, KaKue CMo.101,bl TPOMEKYTOUYHOHN TaOIHITH JOIXKHEl BLIBOOUTLCS B Pe3yJIbTaTe U KaK
UMEeHHO.

7.3.1. dneMeHTbl CNUCKA BbiIOOpPKK

ITpocTeiimuit CIUCOK BRIOOPKM 00pa3yeT 3JIEMEHT *, KOTOPHIM BEHIOUPAET BCE CTOJIOILI U3 MTOTYYEeHHOTO
TabIUYHOTO BhIpaxkeHMs. CIIUCOK BHIOOPKM TaKiKe MOIKET CoAepzKaThb CIIMCOK BhHIPaXKeHUM 3HaYeHUS
yepes 3anATyo (Kak onpepneneHo B Pa3gerne 4.2). HanmpuMep, 3TO MOXKET OBITh CIIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HMeHa cTONOIIOB a, b M c IPEeOCTaBISIOT THU00 (haKTUUECKHe UMEeHa CTOJIOIIOB TaOIUIl, ITIepedrCIeHHBIX
B NpemJIoKEeHUW FROM, NTHOO WX MCEeBOOHMMEI, ONpenesiéHHEIe KaK OommcaHo B Ilompasmene 7.2.1.2.
ITpocTpaHCTBO UMEH B CHUCKE BEIOOPKU TO K€, YTO U B MPEIJIOKEHUU WHERE, €CJIM He MCIIOIb3yeTCS
TPYIIIUPOBKa. B IPOTUBHOM Cjlyyae OHO COBIafaeT C IPOCTPAHCTBOM UMEH ITPEAI0KEHUST HAVING.

Ecnu cronbell ¢ 3afaHHBIM MMEHEM eCTh B HECKOJbKHX TaOIHIlax, HeoOXOOHMO TaKXKe yKa3aTb UM
TaOIHUILI, HATPUMEDP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...
O6pairasch K HECKOJIBKUM TabmumaM, ObIBaeT yooOHO ITONYYHUTE CPa3y BCe CTOJIOILI OMHOM U3 TaOIHII:
SELECT tbll.*, tbl2.a FROM ...

IToopoOHee 3amuCh umsg rTabaunge. * OMHUCHEIBaeTcsa B [lompasmerne 8.16.5.

Ecnu B chmcke BBHIOOPKM WMCHONMb3yeTCsT OOBIYHOE BHIpAXXeHWEe 3HAYEeHWS, 10 CYTH IIPU ITOM
B BO3BpamaeMyoo Tabnuily moOaBisieTCs HOBHIM BUPTyalbHBIM CTOnOeIl. BhipaxkeHune 3HaYeHUS
BBIYMCIISIETCSI OMH Pa3 I KaXKOo¥ CTPOKU pel3yiabTaTa CO 3HAYEHWSMHU CTOJIOIOB B MAHHOM CTPOKE.
XoTs BHIpaXXeHUS B CIIHCKE BHIOOPKHM He 00si3aTeIbHO MOOJIKHBI 00pallaThCcsa K CTONOIaM TabIMYHOTO
BRIPAKEHUS W3 MPEAIoXKeHus FROM; OHM MOTYT COHIEpPKaTh, HAIPUMED W IIPOCTHE apupMeTUIECKHE
BBIPasKEHUS.

7.3.2. MeTKM cTONOULOB

OneMeHTaM B CIIHMCKe BEHIOOPKY MOXKHO Ha3HAUYUTh UMEHA [JIs ITocienylomei 00paboTKu, HaTpuMep, OiIs
yKa3aHus B MPedjIoKeHWH ORDER BY WJIM IJIS BHIBOJIA B KIMEHTCKOM IIpujioXeHuu. Hampumep:

SELECT a AS value, b + ¢ AS sum FROM ...

Ecnu BRIXOOHOE uMMS CTOIOIla He oIpedesieHo (C MOMOIIBIO AS), CUCTeMa Ha3HadaeT UMSA cama. s
MIPOCTHIX CCHIIOK Ha CTOJIOIH 3THUM HMEHEM CTAaHOBUTCS UMSI IIEJIeBOTO CTOJIOIIA, a [IJisi BEI30BOB (DYHKITHH
9T0 UM QYHKIIMHU. [[JI CIIOKHBIX BEIPAXKEHUIN CUCTeMa Fr'eHepupyeT HeKOTOPOe MOOXOOsIIIee UM,

C110BO AS 0OBIYHO MOJKHO OITYCTUTH, HO B HEKOTOPHIX CIIy4asX, KOTa XKejlaeMoe UMs CToI011a CoBIagaeT
C KJII0YEBHIM CJIOBOM Postgres Pro, HyKHO HamucaTh AS WM 3aKIIOYUTh UMS CTOJIOIA B KAaBBIYKU BO
u3bexxkanve HeomgHO3HAYHOCTH. (B ITpunoxkennn C mepedrucieHsl KJTIOUEBLIE CIIOBA, OJIST KOTOPBIX HYKHO
KCIIOJIb30BaTh AS B MeTKe cToibna.) Hampumep, FROM — KJII0YeBO€ CJIOBO, IIO3TOMY TAaKOM BapHaHT He
OymeT paboTaTh:

SELECT a from, b + ¢ AS sum FROM ...

a 00601 13 3TUX cpaboTaer:
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SELECT a AS from, b + ¢ AS sum FROM ...
SELECT a "from", b + ¢ AS sum FROM ...

s IIpegoTBpalleHusa KOH(I)J'II/IKTB. C KJIIOYEBBIMHU CJIOBAMH, KOTOPHEIE MOTI'YT IIOSABUTBCSA B 6YJIYI.T.[6M,
PEKOMEHOYyeTCs BCerga MucaTh AS UJIM 3aK/II04YaTh METKH BBIXOOHBIX CTOJ'I6LIOB B KaBBIYKH.

IIpumMeuyanue

HMeHOBaHME BLHIXOOHBIX CTOMOIIOB OTJIMYAETCS OT TOT'0, UTO ITPOUCXOOUT B IIPEOIOKEHUN FROM (CM.
[Togpazmen 7.2.1.2). OpuH cTonbel] MOXKHO ITIeperuMeH0BaTh ABaXK/Obl, HO Ha BEIXO/IEe OKaXXeTCs UM,
Ha3Ha4YeHHOe B CIIMCKE BHIOOPKU.

7.3.3. DISTINCT

ITocnme o6paboTKMU CHHMCKa BLIOOPKU B Pe3yNIbTUPYIOIelN Tabsuile MOXHO OOMOTHUTEJIFHO HUCKIIOYUTH
OyOIupyIoMIKecs: CTPOKH. LI 3TOTO cpa3y mocjie SELECT mo0aBiseTcs KII04YeBoe CI0BO DISTINCT:

SELECT DISTINCT cmnHCOX_BBIOOPKH ...

(qTO6I>I SIBHO BKJIIOUMTH IIOBEOEHHE I10 YMOJIYaHHIO, KOI'Ma BO3BPAIlalOTCsA BCe CTPOKH, BMECTO DISTINCT
MOZKHO YKa3aThb KJII0Y€BO€ CJIOBO ALL.)

[IBe CTPOKM CUMTAIOTCS PA3HBIMHU, ECJIM OHU CONEPZKaT Pa3/InuYHble 3HaYeHUSI MUHUMYM B OTHOM CTOJIOIIE.
ITpu sTom 3HavyeHusa NULL nonaratoTcs paBHBIMHU.

KpoMe TOro, MOXKHO SIBHO OIPEMAEJIUTh, KaKue CTPOKU OYOyT CUUTATHCS PA3/IMYHBIMH, CJIEOYIOIIUM
o6pa3omM:

SELECT DISTINCT ON (BeppaxeHHE [, BEPAXEHHE ...]) CHHCOK_BBIOOPKH ...

3mech Bopaxemme — OOBIYHOE BHIpaXkKeHUE 3HAYEHWsS, BBEIYHCIIAEMOE OIS BceX CTPOK. CTPOKH,
IOJIs KOTOPHIX IepPedrCIIeHHbIe BHIPAXKEHWS HAIOT OOWH pPe3yJbTaT, CUUTAIOTCS OYOIHUPYIOMIHUMUCST U
BO3BpAlllaeTCs TOJIBKO MepBasi CTPOKa U3 TAaKOro Habopa. 3aMeThTe, UTO «IIepBasi CTPOKa» Habopa MOXKeT
OBITEH TI000¥, €CIIM TOJBKO 3allpoC He BKII0YaeT COPTHUPOBKY, TAPaHTUPYVIOIIYI0O OMHO3HAYHBIN ITOPSIIOK
CTPOK, IIOCTYIAIOMUX B QUILTP DISTINCT. (O6paboTKa DISTINCT ON ITPOM3BOOUTCS IIOCJIE COPTHUPOBKU
ORDER BY.)

INpennoxeHue DISTINCT ON He onucaHoO B cTaHgapTe SQL 1 nHOrma ero IpuMeHeHNEe CUUTAaeTCS IIJIOXUM
CTHUJIEM H3-3a BO3MOXKHOM HEOoIpeneléHHOCTH B pe3yibTraTaX. [Ipu pa3yMHOM HCIIOIb30BaHUH GROUP BY
¥ ITOA3aMIPOCOB BO FROM MOKHO 000UTHCH 6€3 9TOM KOHCTPYKIIMHM, HO YaCTO OHAa ObIBaeT ymobOHee.

7.4. CoyeTaHuMe 3anpocoB (UNION, INTERSECT, EXCEPT)

Pe3YJ'II:>TaTBI OBYX 3aIlIPOCOB MO2KHO 06p8.60TaTb, HCIIOJIb3ys Ollepaly Had MHOXKeCTBaMM: oO0beOuHEHUE,
IIepece4dYyeHurue U BEIYUTaHHUeE. T OoInepalyu 3allMChIBAIOTCA COOTBETCTBEHHO TakK:

3anpocl UNION [ALL] s3ampocZ
zanpocl INTERSECT [ALL] 3anpocZ2
zanpocl EXCEPT [ALL] 3anmpocZ

3mech zampocl W 3ampoc? — 9TO 3allPOCHl, B KOTOPHIX MOTYT HCIIOIL30BAaThCS BCE BO3MOXKHOCTH,
PacCMOTpPEHHBIE IO 3TOTO.

UNION II0 CyTu »o0aBisieT pe3ybTaThl BTOPOTO 3alpoca K pe3ydabTaTaM IIePBOT0 (XOTS HUKaAKOH
TIOPSOOK BO3BpAlllaeéMBIX CTPOK ITIPKM 3TOM He TapaHTupyeTcs). bolee Toro, sra omeparus youpaer
oyOonmupyIoIIrecs CTPOKY M3 pel3ysibTaTa TakK XXKe, KaK 9TO HejlaeT DISTINCT, eCliu TONbKO He yKa3aHOo
UNION ALL.

INTERSECT BO3BpalllaeT BCE CTPOKH, COMAEPIKAIIMecs B pe3ynbTaTe W TEPBOTO, M BTOPOTO 3ampoca.
[Oy6mupyoIinuecss CTPOKU OT(UILTPOBLIBAIOTCS, €CITH He YKa3aHo ALL.
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EXCEPT BO3BpalllaeT BCE CTPOKHU, KOTOPBEIE €CTh B pe3yJibTaTe MHEePBOr0 3ampoca, HO OTCYTCTBYIOT B
pe3ymnbTaTe BTOpOro. (MHorma 3TO HA3BIBAIOT pa3HUuel [OBYX 3ampocoB.) M 3mech myGrupyommecs
CTPOKM OT(UILTPOBLIBAIOTCS, €CJIN HE YKa3aHO ALL.

Y1068 MOKHO OBIIIO BEIYUCIIUTL OOBEeAUHEHNE, TIEPECeUeHNEe UITH PAa3HUIY PE3yIbTAaTOB OBYX 3aIllPOCOB,
3TH 3alIPOCHI NOJIZKHEI OBITH «COBMECTHMBIMHU oI OG'I:GJII/IHGHI/IH», YTO O3HA4YaAeT, 4TO OHHU OOJIZKHBI UMETh
OOWHAKOBO€E YHCIIO CTOH6HOB U COOTBETCTBYIOIINE CTOHGHH OOJI2KHBI OBITH COBMECTHUMEBIX THIIOB, KakK
onuceiBaeTcsa B Pasgene 10.5.

Omneparuy Hag MHOXKECTBAaMU MOXKHO O0LeIUHATE, HaIpuMep

zanpocl UNION sanmpocZ EXCEPT 3anpoc3

YTO PaBHO3HaA4YHO

(zanpocl UNION szanpocZ2) EXCEPT z3anmpoc3

Kak moka3aHO BEHIIIIE, BbI MOXKETE MCIIOIb30BaTh KPYIJble CKOOKH, UYTOOBl YIPaBAATL OYepenbio
06paboTku. be3 Kpyribex CKOOOK UNION 1 EXCEPT 0OBEIUHSIOTCS CJIEBA HAIIPaBO, HO OIIEPATOP INTERSECT
uMeeT OOJILITHY IPHUOPUTET, YeM IIePBEIe ABa. TakuM o0pas3oMm,

3anpocl UNION zanpoc?2 INTERSECT 3anpoc3
O3HA4YaeT
zanpocl UNION (3anmpoc2 INTERSECT zanpoc3)

Bel TakXke MoXKeTe 3aKJIIOYUTh OTHENbHBIM sanpoc B KpPYITEle CKOOKM. OTO BaXHO, €CIIHM B
3zanpoce HeOOXOOUMO HCIIONIb30BaTh NI000e U3 IIPenioKeHNM, o0CyXKaaeMbIX B CIEOYIOIINX pa3fenax,
HanpuMep LIMIT. be3 Kpyriablx CKOOOK BO3HMKHET CHHTAKCHUYECKas OmunOKa MUK IpenioXeHue Oymer
BOCIIPUHUMATLCSA KakK OTHOCSAIIeeCs K pe3yabTaTy olepallii HaJ MHOXKeCTBaMy, a He K €€ apTryMeHTaM.
Hamnpuwmep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMMOKY, HO OymeT 03Ha4YaTh

(SELECT a FROM b UNION SELECT x FROM y) LIMIT 10
a He

SELECT a FROM b UNION (SELECT x FROM y LIMIT 10)

7.5. CopTMpoBKa CTpPOK (ORDER BY)

[Tocrie TOTO KakK 3alpocC BBIAJ TaOIUIy pPe3yabTaToB (mmociie 060paGoTKM CIIMCKa BHIOOPKM), €€ MOXKHO
OoTCOpTHUPOBaTh. ECIMU COpTUPOBKa He 3afaHa, CTPOKU BO3BPAIIAIOTCS B HEOMNpemeléHHOM MOpsOKe.
®aKTUYECKUH IOPAMOK CTPOK B 3TOM Ciiy4dae OyaeT 3aBHCETh OT IIJIaHA COeOUHEHMSI U CKAaHWPOBAHUSI,
a TakXke OT MOopPsAKa JaHHBIX Ha OMCKE, IO3TOMY MOJIaraThCs Ha HEro Hesb3s. OnpeneIéHHLIN HOPSIO0K
BBIBOOMMEIX CTPOK FapaHTHUPYETCsI, TOJIBKO €CJIA 3Tall COPTUPOBKH 3a[iaH SIBHO.

HOpHHOK COPTHPOBKH OIlpenessieT MpeajloxkKeHne ORDER BY:

SELECT cmnucox_BEIOOPKH
FROM TabiHYHOE_ BEPAXEHHE
ORDER BY Brlpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BolpaxeHue_coprHupoBkHZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusiMU COPTUPOBKYU MOTYT OBITH JIIOOBIE BEIPAXKEHUs, NONYyCTUMEBIE B CIIMCKE BHIOOPKM 3arpoca.
Hanpuwmep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korpma ykaswkiBaeTCsi HECKONMBKO BHIPAXXEHWH, MOCIEAYIONIHe 3HAYEHUS IT03BOJISIIOT OTCOPTHUPOBATH
CTPOKH, B KOTOPHIX COBHAJM BCE TPEOHIOYyIHe 3HaudeHus. Kaxkmoe BBIpaxKeHHE MOXKHO [OMOITHUTH
KJIIOUEeBBIMH CJIOBAMU ASC HJIH DESC, KOTOPEIE BEHIOMPAIOT COPTUPOBKY COOTBETCTBEHHO 110 BO3PACTAHHUIO
unu yOpiBaHHIO. [I0 yMOJI9YaHHIO IIPUHST IIOPSOOK IO Bo3pacTaHuio (ASC). Ilpu COPTHPOBKE IO
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BO3paCTaHUIO CHavYalla UOYyT MEHbIINE 3HaUYEHUs, I'TIe IOHATHE «MEHbIIIe» OIPEefesieTCs OIepaTopoM <.
IMomoGHBIM 06pa30M, COPTUPOBKA TI0 BO3PACTAHUIO OMPENesIsieTCs OIIepaToOpoM >.

IOns onpenenernus Mecta 3HadeHuY NULL MOKHO MCIONIB30BaTh YKa3aHUd NULLS FIRST U NULLS LAST,
KOTOpEIe noMelnaioT 3HadueHusa NULL cooTBeTCcTBEHHO 00 mnu nocine 3sadesul He NULL. ITo ymon4uaHuio
3uHaueHus NULL cumraimoTcsa Goibllle JTIOOBIX OPYTUX, TO €CTh IIogpa3yMeBaeTcs NULLS FIRST O
nopsigKa DESC ¥ NULLS LAST B IIPOTMBHOM CIIy4ae.

3aMeThTe, YTO TOPSIIKM COPTUPOBKM OMPEHENITIOTCS HEe3aBHCHUMO AJIsT KaxKmoro ctonbia. Hampumep,
ORDER BY x, y DESC 03Ha4aeT ORDER BY x ASC, y DESC, U 3TO He TO JKe caMoOe, 4TO ORDER BY x
DESC, y DESC.

30ech srpaxenue _copTupoBKH MOXKET OBITb METKOM CTOJIOIIa MM HOMEPOM BHIBOOHUMOTO CTOJIOIA, KakK B
OaHHOM IIpUMeEpe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a 9Tu 3ampoca COPTUPYIOT PE3YJIbTAT II0 IEPBOMY CTOJIOIY. 3aMeThTe, YTO UMSI BEHIBOOUMOTO CTOIOIA
OOJIXXHO OCTaBaThCS caMo 10 cebe, ero Helb3s UCII0Ib30BaTh B BHIpaxKeHuu. Hampumep, 3To owubka:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPaBHUIBHO

10 OrpaHrM4YeHHrne II0O3BOJIAE€T YMEHBIIINTE HEOOHO3HA4YHOCTH. Tem He MeHee HEeOOJHO3HA4YHOCTb
BO3MOZKHA, KOTZa B ORDER BY YKa3aHO IIPOCTOE UM, HO OHO COOTBETCTBYET U UMEHU BEIXOIHOTO CTOJIOIIA,
U cTONOLY M3 TaGIUYHOTO BEIpaXeHusd. B 3TOM ciiydae UCIIONIB3YETCS BEIXOOHOM CTOJNOEI]. DTa CUTyalus
MOJKET BO3HMKHYTb, TOJIPKO KOTZa C IIOMOIIBI0 AS BEIXOOHOMY CTOJIOIly Ha3HAYaETCH TO JKe UM, UTO
UMeeT CToJIOeI] B Opyroi Tabiulie.

ORDER BY MOXXHO IIPUMEHHUTH K PEe3yIbTaTy KOMGI/IHaI_II/II/I UNION, INTERSECT U EXCEPT, HO B 3TOM CJZIy4Yae
BO3MOZXHa COPTHUPOBKA TOJIBKO IIO HOME€PaM HUJIM UME€HaM CTOJ'I6LIOB, HO HE€ IIO BBEIPDAXKEHUAM.

7.6. LIMIT M OFFSET

VKaszauus LIMIT U OFFSET MO3BOJISIOT IIOJIYyYHUTh TOIBKO YaCTh CTPOK M3 TEX, YTO BBIOA OCTAaIbHOM
3a1poc:

SELECT crnucox_BbIOOPKH
FROM rabnuyHOE_BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { wymcao | ALL } ] [ OFFSET uwmcmo ]

Ecnu ykaswiBaercsa uucio LIMIT, B pe3ynbTaTe Bo3BpalllaeTcsa He OOJIbIle 3amaHHOTO YHCla CTPOK
(MeHbIIE MOXKET OBITh, €CIIM CaM 3alIpoC BHILAJl MeHbIlee KOJIMYECTBO CTPOK). LIMIT ALL PaBHOCUIIBHO
OTCYTCTBHIO YKa3aHUsd LIMIT, KaK U LIMIT ¢ aprymMeHToM NULL.

OFFSET yKa3hIBaeT IIPOIyCTUTh YKa3aHHOE YUCJIO CTPOK, IpeXae 4YeM HadaTh BHIAaBaTh CTPOKU. OFFSET
0 PaBHOCHMJIBHO OTCYTCTBHIO yKa3aHUA OFFSET, KaK U OFFSET ¢ aprymenToM NULL.

Ecnu YKa3aHO M OFFSET, m LIMIT, CHa4Yalla CHCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeM Ha4dYuHaeT
IIOOCYHUTHEIBATE CTPOKHU OJId OrpaHU4YeHuda LIMIT.

ITpuMeHsisi LIMIT, BazKHO HMCIIOJIb30BaTh TaKxKe ITPeioKeHWe ORDER BY, YTOOBI CTPOKH pe3ysbTaTa
BBIJABAJIMCh B OIIPEIeNEHHOM Mopsaake. MHaue 6yoyT Bo3BpalllaThCs HEITPeacKa3yeMble ITOAMHOXKECTBA
CTPOK. Brl MOXXeTe 3alIpOCUTE CTPOKM C OECATOU II0 OBaALATyI0, HO KaKOU IIOPSALOK BEI UMEETE B BUOY?
IMopsimok OymeT HEU3BECTEH, eC/IU He M0O6aBUThH ORDER BY.

OnTUMH3aTOP 3aIpoca YUYUTHIBAET OrPaHUYeHue LIMIT, CTPOS IIJIaHBl BEIIOJTHEHUS 3alpPOCOB, IIO3TOMY
BEPOsITHEE BCETO IINIaHBl (@ 3HAYUT U MOOPSAOK CTPOK) OyOyT MEHSIThCSA IIPU Pa3HBIX LIMIT H

Ha nmene Postgres Pro onpepensieT MOpsifOK COPTUPOBKH MJIsI ASC M DESC IIO Kaaccy onepamopa B-Oepesa no ymoauaHuro Ojisi TUNA NAHHBIX BhIpaxKeHUus. OGEIYHO
THUIIB JaHHBEIX CO3[AI0TCSI TakK, YTO 3TOMY IOPSAKY COOTBETCTBYIOT OIIEPATOPHL < M >, HO BO3MOKHO pa3paboTaTh COOCTBEHHBIH TUII MAHHBLIX, KOTOPHIA GymeT BecTu
cebs1 o-APyTOoMYy.
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OFFSET. TakuM oOpa3oM, pa3jIW4HBIe 3HA4YeHUs LIMIT/OFFSET, BEHIOMpAalolire pa3HBle IIOIMHOXKEeCTBa
pe3ynIbTaToOB 3ampoca, npusedym K Heco02/4dCO8AHHOCMU pe3y/abmamos, €ecliu He YCTaHOBUTH
TpefCcKa3yeMyio COPTHPOBKY C TTIOMOIITBI0O ORDER BY. DTO He ommbKa, a Hen30eKHOe CIIEICTBHE TOT0, YTO
SQL He rapaHTUPYET BHIBOM PE3YJILTAaTOB 3alIpoca B HEKOTOPOM TMOPSAOKE, €CIIU MOPSIIOK HEe ONpenenéH
SIBHO MIPEOJIOKEHUuEeM ORDER BY.

CTpOKI/I, IIPOIMIyCKaeMhbI€ COI'JIaCHO IIPEeOIOZKEHUIO OFFSET, TéM H€ Me€eHee€e OOJI2KHBI BHIYHCIIATBCS Ha
cepBepe. TakuMm o6pa3oM, Tpu OOIBIINX 3HAYEHUSIX OFFSET pabotaeT He3hGHEKTUBHO.

7.7. CNUCKM VALUES

IIpennoxeHue VALUES IO3BOJISIET CO3MAaTh «IIOCTOSHHYIO TaOJIUIy», KOTOPYI0 MOXKHO HCIIOJIb30BaThb B
3amnpoce, He co3pmaBas U He HanomnHsAa Tabnuny B BII. CuHTaKCHC IpenIoXKeHuss:

VALUES ( Brpaxenwe [, ...]1 ) [, ...]

[nmst KaXKmoro cHrcKa BEIpakKeHUU B CKOOKax CO3Ta€Tcs CTpoKa Tabnuilkl. Bce CIMCKU OONKHEL UMETh
OOVMHAKOBOE YUCJIO 3JIEMEHTOB (T. €. YMCJI0 CTONOIO0B B TabJNIle) ¥ COOTBETCTBYIOLINE 3JIEMEHTHl BO BCEX
CIKCKaX OOJIKHEL UMeTh COBMECTHMEIe TUITE HaHHBIX. OaKTHUYeCKUN TUIl JAaHHEBIX CTOJIOLIOB pe3yibTaTa
oIpenenseTcs IO TeM Ke IIpaBuijiaM, YTO U IOJig UNION (cMm. Pasgen 10.5).

Kak npumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BepPHET TabIuIly U3 ABYX CTOJIOIIOB ¥ TPEX CTPOK. DTO PABHOCUIILHO TaKOMY 3aIlpoCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuanuio Postgres Pro HazHauaet cTomOnaMm TabGauiel VALUES UMeHa columnl, column? M T. 0.
HUmena cTonb110B He onpenernientl B ctanmapTe SQL u B gpyroi CYB]l oHM MOTYT OBITh OIPYTUMHU, TIO9TOMY
OOBIYHO JTyYIlle IEPEOTPEAEIUTh UMEHA CITUCKOM IICEBOOHUMOB, HATTPUMED TaK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num, letter);
num | letter
_____ I
1 | one
2 | two
3 | three
(3 rows)

CHUHTaAKCHUYECKHU CIIMCOK VALUES C HaOOpOM BEIPaXKEHUM PAaBHO3HAYEH:
SELECT cnucox_Beibopku FROM TabnuHyHOE_BEPaAXEHHE

U gonyCKaeTcCs Be3ne, TIe OOIIyCTUM SELECT. HampuMmep, BB MOXKeTe UCIIOIb30BaTh €T0 B COCTaBe UNION
unu 0o6aBUTb K HEMY onpenenernue_copruposxu (ORDER BY, LIMIT M/UNK OFFSET). VALUES dYallle BCETo
HUCIIONb3YyeTCS KaK UCTOYHUK JaHHBIX OJI1 KOMaHObl INSERT, a TaKKe KakK IIof3aIpoc.

3a [OTOJIHUTENILHBIMU CBEIEHUIMU oO6paTuTech K cripaBke VALUES.,

7.8. 3anpocbl WITH (OOwuMe TadbnmyHbIe Bbipa>keHuUn)

WITH IIPEeOOCTaBJIsIeT CIIOCO0 3amKCHBATh AOIIOIHUTEIbHEIE ONEPATOPHl OJIS IPUMEHEHUS B OOIbIITHX
3ampocax. ITU OIepPaToOpPhl, KOTOPhIE TaKzKe HAa3BIBAIOT OOITUMY TaOIUYHBIMU BhIpaxkeHussMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTh KakK OIIpefesIeHHusI BPEeMEHHBIX TalJIHII, CYIIECTBYOIIUX
TOJIBKO [IJIST OMHOTO 3aIrpoca. [ oMoTHUTEIbHEIM OIIEPAaTOPOM B IPEOJIOKEeHUHN WITH MOXKeT OBITh SELECT,
INSERT, UPDATE WX DELETE, a caMO TpenjoxKeHWe WITH IIPHUCOeOUHSETCS K OCHOBHOMY OIlepaTopy,
KOTOPBIM TaKzKe MOXKeT ObITh SELECT, INSERT, UPDATE U/IH DELETE.
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7.8.1. SELECT B WITH

OcHOBHOe IIpefHa3HaYeHre SELECT B IPEIIOKEeHUH WITH 3aK/II0YaeTCs B pa30MeHNH CII0XKHEBIX 3alTPOCOB
Ha MPOCTHIe YacTu. Hampumep, 3ampoc:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
FROM orders
GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM (quantity) AS product_units,
SUM (amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

BEIBOOUT HUTOTH II0 IIPOIazxKaM TOJIBKO [IJIsT IIePemoBEIX PeruoHoB. [Ipemmoxenue WITH onpenesnseT OBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TaK, YTO PE3yJIbTAaT regional_sales
HCIIOJIb3YeTCd B top_regions, a Pe3yJbTaT top_regions HCIOILB3YETCSI B OCHOBHOM 3allpoce SELECT.
9TOT MpUMeEP MOKHO OBIJIO OBl mepenucaTh 63 WITH, HO TOTOa HaM IOHAA00sITCS IBa YPOBHS BIIOKEHHBIX
TIOA3anpocoB SELECT. [loka3aHHBIM BEIIIE CLIOCOOOM 3TO MOXKHO CHEeaTh HEMHOI'O IIPOIIIE.

7.8.2. PeKypCcUBHbIe 3anpochl

Heobsi3aTenbHOEe yKa3aHWe RECURSIVE IIpeBpalllaeT WITH M3 IIPOCTO yHOOHOM CHMHTAKCUYECKOM
KOHCTPYKIIMU B CPEOCTBO peaju3alldyd TOro, 4YTO HEBO3MOXKHO B cTaHmapTHoM SQL. Hcnomnb3ys
RECURSIVE, 3alIpoc WITH MOXKeT obpallaTthbCca K cOOCTBEHHOMY pe3yibraTy. O4eHb IPOCTOM IIPUMED,
cymMmupyromuu yucia ot 1 go 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+1 FROM t WHERE n < 100

)
SELECT sum(n) FROM t;

B of1ieM BuIe pPeKypPCHUBHBIM 3alpoCc WITH BCerda 3allMCHIBAETCS KaK He PeKypCuBHAs 4dcmb, TIOTOM
UNION (MAu UNION ALL), a 3aTeM peKypcusHds 4acmb, TOe TONBKO B PEKYPCUBHOU YAaCTH MOXKHO
00pPaTUTHCS K Pe3ynbTaTy 3ampoca. Takoi 3ampoc BHIIOMHAETCS CIIEQYOMUM 00pa3oM:

BbeIuucieHue peKypCcHBHOI O 3apoca

1. Brruucnsgercss He pPeKypcwBHasi dYacTb. st UNION (HO He UNION ALL) OTOpPAacCHIBAIOTCS
oyOIMpYIOIIMEecs CTPOKU. Bce ocTaBIIMECsS CTPOKM BKIIOYAIOTCSI B PE3YIbTAT PEKYPCUBHOTO 3ampoca
¥ TaKzKe IIOMEIIaloTCs BO BpEMEHHYIO pabouyro mabauuy.

2. Tloka paGouas TabmuIila He IIyCTa, IIOBTOPSAIOTCS CIEeAYIOIIUe OeHCTBUS:

a. BreluKcnsieTcs peKypCcuBHas 4acThb TaK, YTO PEKYPCHBHAs CChHIJIKA Ha caM 3aIllpoc oOpallaeTcs
K TEKYIIIeMy cofmepxuMomy pabdodueri Tabiuilel. st UNION (HO He UNION ALL) OTOpPacHBAIOTCS
OyOIupyIOIIKecs CTPOKH B CTPOKH, IyOIUpYIolie paHee MoIydYeHHbe. Bce ocTaBIInecss CTPOKHU
BK/IIOYAIOTCS B PEe3yJIbTaT PEKYPCUBHOTO 3allpoca M TakKKe IIOMEIailoTCs BO BPEeMEHHVIO
NpoMexcymoyuHyo mabauuy.

b. Copmepxumoe pabodeil TabIUIEI 3aMEHSIETCSA COOEPKUMBIM ITPOMEXKYTOYHOM TAaOIUIILI, a 3aTEM
IIPOMeEeXKyTOYHas TabIuIla OYUIIAeTCs.
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IIpumeuanue

CTporo roBOps, 3TOT IIPOLIECC SBIISETCSA UTEPAIMOHHLIM, @ He PEKYPCUBHBEIM, HO KOMUTETOM II0
crargaptaM SQL 6vi1 BEIOpaH TEPMUH RECURSIVE.

B nmokazaHHOM BEHIIlIe IIpMepe B pabodeil Tabnulle Ha KaXKoM 3Talle COOePKUTCS BCEro OfHa CTPoOKa U
B Hel IOCJIeoBaTEeIbHO HaKamauBaloTcs 3HadeHus oT 1 mo 100. Ha coToMm miare, Giaromapsi yCIOBUIO
WHERE, He BO3BpalllaeTCs HUYEro, Tak YTO BEIYUCJIEHUE 3alpoca 3aBepIiaeTcs.

PeKprHBHHe 3aIllPOCEL OOBIYHO IIPUMEHAITCA OJIA paGOTH C HepapxXru4YeCKUMU HUJIKN OPEBOBHUOHBIMMU
CTPYKTypaMMu OAHHBIX. B kKauyecTBe MOJIE€3HOTO IIpyuMepa MOXKHO IIPDUBECTHU 3alipocC, HaxXoOdaIIuui BcCe
HEeIIoCpeaCTBEHHEIE U KOCBEHHBIE COCTABHBIE YAaCTH IIPOOYKTA, UCIIOJIB3YS TOJIBKO Ta6HI/IHy C MPpAMBIMHA
CBA35AMMU:

WITH RECURSIVE included_parts (sub_part, part, quantity) AS (
SELECT sub_part, part, quantity FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part, p.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_quantity
FROM included_parts
GROUP BY sub_part

7.8.2.1. NopsanokK nomcka

Korpma mpu BHITOTHEHWM PEKYPCUBHOTO 3alpoca MTPOU3BOOUTCS 00XOH mepeBa, Pe3ynabTaThl MOXKHO
TMoNy4YaTh B PAa3HOM TIOPSIIKE: «CHayajla B TMyOWMHY» WJIM «CHadajla B IMUPUHY». 7SI 3TOTO MOXKHO
B IOOTOJTHEHWE K OPYTUM CTOJIOIaM BBHIYMCIUTDL YIOPSOOYMBAIOIIUY CTONOEI] U MCIIONb30BaTh €T0 OIS
COPTUPOBKU pe3ynbTaToB. OOpaTuTe BHMMaHVE, YTO TaKO¥ CTonOel He ompenesseT NOPSOoK o0xoma
CTPOK 3allpOCOM — 3TOT IMOPSAOK, KaK BCerfga, 3aBUCUT OT peanu3anuu SQL. YnopspouwBarommi
cTosnber] IUIb IT03BOISIET YOOOHHIM 06pa30oM YIOPSANOYUTE TOTyYeHHBIE Pe3yIbTaThHL.

YT006HI OTCOPTHPOBATL PE3YJIbTAThHl B MOPAOKE «CHaudaja B IITyOMHY», IJIs KaXKOOH CTPOKH pe3ynbTaTa
BRIYMCIISIETCS MACCHUB yXKe IIPOCMOTPEHHBIX CTPOK. Hampumep, pacCMOTPUM CIIEOVIOIIWI 3aIlpoc,
KOTOPBIH BBITIOIHSET HOUCK B TaGJIHUIIE t ree IO IIOJIO 1ink:

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree;

Yto6n1 706aBUTL HHMOPMAIIUIO [AJIST YIOPSIAOYMBAHMUS «CHa4Yasaa B IJIyOUHY», BBl MOXKETe HallucaTh Tak:

WITH RECURSIVE search_tree(id, link, data, path) AS (
SELECT t.id, t.link, t.data, ARRAY[t.id]
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data, path || t.id
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY path;
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B O6HHNM Ciiy4dae, Korga Ojisd BBIABIIEHHA CTPOKKM HY2KHO HCIIOJIB30BaTh HECKOJIBKO TIOJIEeH, ciaenyetT
K CIIOJIB30BATh MaCCHUB CTPOK. Hanpnmep, €CJIM HYy2KHO OTCJIEJHUTH IIOJIst £1 U £2:

WITH RECURSIVE search_tree(id, link, data, path) AS (
SELECT t.id, t.link, t.data, ARRAY[ROW(t.fl, t.£f2)]
FROM tree t

UNION ALL
SELECT t.id, t.link, t.data, path || ROW(t.£f1l, t.£f2)
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY path;

ITogcka3ka

ROW () MOIKHO ONYCTHUTh, KOT{la HY?KHO OTCJIEZ2KMBAThb TOJIPKO OOHO IT0Jjie (KaK OOBIYHO U OBLIBAET).
HpI/I 9TOM GYI[GT HUCIIOJIB30BATHECA HE MaACCHUB JAHHBIX COCTABHOI'O THIIQ, A HpOCTOﬁ MaCCuB, 4TO
6onee 3HEKTUBHO.

YToOB TONMYYUTH PEe3ydbTaThl, OTCOPTUPOBAHHBIE «CHAYajia B IMUPHUHY», MOXHO A00aBUTH CTOMOEI],
OTCIEXHUBAIOWINIY TTyOUHY MOMCKa, HATpUMEP:

WITH RECURSIVE search_tree(id, link, data, depth) AS (
SELECT t.id, t.link, t.data, O
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data, depth + 1
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY depth;

Inst obGecmedyeHuss CTaOUIBHOCTA COPTUPOBKM HOOaBbTE CTOJIOIBI [OAaHHBEIX B Ka4deCTBE CTOIOIIOB
BTOPUYHON COPTUPOBKHU.

ITogcka3ka

OTOT aNropUTM PEKYPCHUBHOT'O BEIYHUCIIEHUS 3alIpOCa BEIIAET B Pe3yJIbTaTe y3JIbl, YIOPSIOOYEeHHEIE
«CHavala B IMUPUHY». M BCE XKe 3TO 3aBUCUT OT peajM3aly¥, MO3TOMY IIOjlaraThCsA Ha I3TO
IoBeIeHHUe He cienyeT. IIOpsSOoK CTPOK BHYTPHM KaXKOOr0 YPOBHsSI, KOHEYHO, HE OIPEemeséH,
II03TOMY B JII000M CjIydae MOXKEeT IIOTPeOOBaThCS SBHOE YIOPSAOOYHBaHHUE.

s onpepmeneHus: cTon0Ila, KOTOPHIM OyOeT BEIUMCIATHECS OJIS YIOPAOOYWBaHUS «CHadalla B I'TyOuHY»
WIN «CHadajla B IIMPUHY», eCTh BCTPOEHHEIN CHHTaKcKc. Hanpumep:

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t

UNION ALL

SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

) SEARCH DEPTH FIRST BY id SET ordercol

SELECT * FROM search_tree ORDER BY ordercol;

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t
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UNION ALL
SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link
) SEARCH BREADTH FIRST BY id SET ordercol
SELECT * FROM search_tree ORDER BY ordercol;

BuyTpu 3TOT CHHTaKcuCc 1peoOpa3yercs B (opMmel, nonoOHEIE BHINEIPUBEIEHHEIM ¢opMaM,
COCTaBJIEHHBIM BpPY4YHYI0. B mpepnyoxXeHWM SEARCH yKa3bIBaeTCs, KaKOM TUN IOMCKa HeoOXoaum —
«CHa4asna B ryOuHy» UJIM «CHa4aJlia B IIUPUHY», CIIMCOK OTCJIEXKMBAEMBIX [IJIsI COPTUPOBKU CTOJIOIIOB U
uMs cToJiOIla, KOTOPRIM OyeT comepkaTh HaHHBIE, UCIIOIb3yeMble OIS YIOPAOOUYUBaHUSA. DTOT CTOJIOEI]
OyneT HesIBHO MoOaBJIeH B pe3yJbTupyioiue cTpoku B CTE.

7.8.2.2. BoiaBJIeHUe LUKIIOB

PaGoTasi ¢ peKypCHUBHBEIMH 3aIIPOCAMHM, BaXXHO 00€CIeYnTh, YTOOR PEKYPCHUBHAS YacCTh 3alIpoca B KOHIIE
KOHIIOB He BhIajia HUKAKHUX KOPTexkel (CTPOK), B IPOTUBHOM Cjiy4dae UK OyaeT 6ecKoHeuHBIM. MHOTOa
IJIsT 9TOTO OOCTATOYHO MPHUMEHSTh UNION BMECTO UNION ALL, TAK KaK IPHU 3TOM OyOyT OTOPACHIBATHCS
CTPOKH, KOTOPEIE YK€ eCTh B pe3yibTaTe. OJHAKO YacCTO B I[UKJIE BBIIAIOTCS CTPOKM, HE COBIAAOIINeE
MIOJIHOCTBIO C MPENBIOYIIHUMH: B TAKUX CIIy4asiX MOXKET MMETb CMEIC]I IPOBEPUTH OOHO W/IM HECKOJIBLKO
rojiei, 4ToOBl ONpPEemeuTh, He Oblla JIM TeKyllas TOYKa MOCTUrHyTa paHbile. CTAaHOAPTHHEIA CIIOCO0
pelleHusi MOgOOHBIX 3aay — BEIYMCIIUTh MaCCHUB C ke 00paboTaHHLIMY 3HaYeHUusIMHU. Hampumep, CHOBa
PaccMOTpUTE CIIEOYIOIIHUH 3aIIPOC, IPOCMATPUBAIOIIUKA TAOIHUIly graph II0 MOJIO 1ink:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, O
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;

OTOT 3ampoc 3alUKIWTCS, €CJIH CBSA3M link comepzkaT IUKIBEL. TakK KakK HaM HYXKHO IIONy4YaTb B
pe3ymnbTaTe «depth», ogHO NTUITE B3MEHeHne UNION ALL Ha UNION He ITO3BOJIUT u30ezkaTh 3allUKINBaAHUS.
BmecTo 3TOT0 MBI IOJI?KHEL KaK-TO OIIPEIEINUTD, UTO Y2Ke JOCTUTAJIN TEKYIIEH CTPOKH, ITPOUAsS HEKOTOPHIHN
myTh. IIast aToTO, moGaBWB ABa CTONOI@ is_cycle ¥ path, MBI TOJydaeM 3alpoc, 3AlUIIEHHBIH OT
3aIUKINBAHUS:

WITH RECURSIVE search_graph(id, link, data, depth, is_cycle, path) AS (
SELECT g.id, g.link, g.data, O,
false,
ARRAY[g.id]
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
g.id = ANY (path),
path || g.id
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT is_cycle
)
SELECT * FROM search_graph;

I[ToMuMO mpemoTBpallleHWs IIMKJIOB, 3HAYEHWsS MacCHBa YacTO OBIBAIOT MOJIE3HBI caMH II0 cebe s
TIpeACcTaBJIEHUS «IIyTU», IPUBEOIIET0 K ONpeneIEHHOM CTPOKe.

B o0mem cny4yae, Korpa [js BBISBIEHMS ILMKJAa HYXKHO IIPOBEPSATH HECKOJILKO IIOJIeM, CcJienyeT
HWCIIONIb30BaTh MacCUB CTPOK. Hanmpumep, eciu Hy>KHO CPaBHUTD HONA £1 U £2:

WITH RECURSIVE search_graph(id, link, data, depth, is_cycle, path) AS (
SELECT g.id, g.link, g.data, O,
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false,
ARRAY[ROW(g.fl, g.f2)]
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
ROW(g.fl, g.f2) = ANY(path),
path || ROW(g.fl, g.f2)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT is_cycle
)
SELECT * FROM search_graph;

ITogcka3ka

YacTo my1st BRIIBIEHUS IMKJA JOCTATOYHO OJHOTO ITOJISI, ¥ TOTHda ROW () MOZKHO OIYCTUTB. [Ipu
9TOM Oy[eT MCIIOIb30BaTbCS HE MAaCCHUB JAaHHBIX COCTAaBHOTO THIIA, a IPOCTON MacCHUB, 4TO Oojee
apdekTHUBHO.

s YIIPOIOEHWs BBEIABIE€HUNSA IIUKIIOB €CTh BCTpOGHHBIﬁ CHHTaKCHC. 3anpoc BEIIII€ MO2KHO 3allMCaTh TakK:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

) CYCLE id SET is_cycle USING path

SELECT * FROM search_graph;

¥ BHYTPH OH OymeT IpuBeOEH K BHIIEYKa3aHHOU ¢opMe. B mpemnoxkeHnn CYCLE CHa4dasla YKa3blBaeTCs
CIIMICOK CTOJIOIIOB, OTCJIEKMBAEMBIX [JIS BEBISIBICHMS IIMKJI4a, 3aTeM HMs CToJIOIla, TOKA3LIBAIOIIETO
MPU3HAaK BBHISIBIEHUS IIMKJIa, ¥, HAKOHEIl, UMS eIé OOHOTO0 CTOJI0Ia, B KOTOPOM OymeT OTCIIeKUBAThHCSA
myTh. CTOJIOIEI, YKa3bIBAIOIINE [TUKII U TyTh, OYOYT HESTBHO HoOaBJIEHH B pe3yabTupyoiue cTpoku B CTE.

IToocka3ka

Ctombelr ¢ yKa3aHWeM IIYTH ITUKJIa BHIYMCIISIETCS TaK Ke, KaK W CTOJ0eIl I YIOPSIHOYUBaAHUS
pe3ynbTaTOB «CHaudaja B IJIyOMHY», YTO IIOKa3aHO B IPedbIAyIIeM mompa3smesie. 3alpoc MOXKET
copmepzkKaTh OOHOBPEMEHHO SEARCH M CYCLE, HO B 3TOM Ciy4ae OJis VIIOPSJOYMBAHUSA «CHadasa
B TNyOuHy» OyOyT MPOU3BOOUTLCS IHUIIHWE BBIYUCIEHUS, TT03TOMY 3¢ (eKTUBHEE HCIIOTh30BaTh
TOJIBKO CYCLE ¥ COPTHUPOBATh PE3YIIbTATH IO CTONOLny nytu. OQHAKO MCIIOIE30BaHUE B 3alpoOCe U
SEARCH, U CYCLE OIIpaBIaHO, KOT[a Hy>KeH IIOPSANOK «CHadasa B IIUPUHY».

HHHTECTHPOB&HHH3aHpOCOB,KOTOpbKEMOTYT3&HHKHHB&TBCH,eCTBXOpOHHﬁiHpHéM-—-HOGaBHTLLIMIT
B pOJII/ITeJ'H:CKHﬁ 3alipoc. HaHpHMep, cne,uyroumﬁ 3allPOC 3allUKIJIMTCHA, €CJIK He mo0aBUTH IIpenjioKeHue
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l FROM t

)
SELECT n FROM t LIMIT 100;

Ho B ma"HHOM ciTydae 3TOTO He ITPOUCXOOUT, TaK Kak B Postgres Pro 3ampoc WITH BEIHAET CTOJILKO CTPOK,
CKOJIBKO (paKTHUECKHU MPUHUMAET POOUTEIILCKUY 3ampoc. B Ipon3BoCTBEHHON Cpefie UCII0Ib30BaTh 3TOT
IpUEM He PEKOMEHOYeTCsI, TaK KaK Opyrue CUCTeMBI MOTYT BeCTHu ce0s mo-mpyromy. Kpome Toro, aTo He
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OymeT pabGoTaTh, €C/IM BHELTHUM 3aIIPOC COPTUPYET PE3YJIHTATH PEKYPCUBHOTO 3aIIPOCa UJIU COEOUHSIET
WX C OPyro# Tabiuueid, Tak Kak B MOJOOHBIX CIy4YasXx BHEITHHWU 3ampoc OOBIYHO BCE PAaBHO BHIOMpAET
pe3yJbTaT 3anpoca WITH IOTHOCTRIO.

7.8.3. MaTepuanusauumsa odLWMx TabONNYHbIX Bbipa>keHUN

3ampockl WITH MMEIOT II0JIE3HOE CBOMCTBO — OOBIYHO OHU BHIYUCJIAIOTCS TOJBKO pa3 [Jjsg BCETro
POIOMTENIBCKOTO 3ampoca, JaXe eCJIM 9TOT 3aIlpoC WJIM COCegHHEe 3aIlpPoChl WITH o0pamaioTcs K HUM
HEOOHOKpAaTHO. TakuM o06pa3oM, CI0KHEIE BHIYHUCIIEHUS, PE3yJIbTaThl KOTOPHIX HYKHEI B HECKOJIBKUX
MecCcTaX, MOJKHO BBIHOCUTL B 3aIlpOChl WITH B IeldX onNTHMH3aluuu. KpoMme TOro, Takue 3aIlpOCHI
MMO3BOJISAIOT M30exkKaTh HeXeaTeNbHBIX BRIYUCIEHNN QYHKIMN ¢ mo6oyHbMH 3¢ dekTamu. OgHAKO eCTh
u obpaTHast CTOPOHA — OITUMH3AaTOP HE MOXKET PaCIpPOCTPaHUTDb OrPaHUYEHUS POOUTEILCKOIO 3amIpoca
Ha HEOOHOKPaTHO 3aJelCTBYeMBIM 3alpoC WITH, TaK KaK 3TO MOIXKET IIOBIUATHL Ha HCIOJIb30BaHUE
pe3ynbTaTa WITH BO BCEX MeCTaX, TOrga KaK [OJIKHO IIOBJIMATHL TOJIBKO B OJHOM. MHOTIOKpaTHO
3aefCTBYeMEIN 3alIpoc WITH OyOeT BBIIONHATHCS OYKBaJIbLHO M BO3BpalllaTh BCe CTPOKM, BKIIOYas Te,
4TO [IOTOM MOXKeT 0TOPOCUTh ponuTenbckuil 3anpoc. (Ho kak OBLI0 CKa3aHO BHIIIE, BEIYKUCIIEHNE MOXKET
OCTaHOBUTHCS PaHbIIlE, €CJIN B CCHIJIKE Ha 9TOT 3aIIPOC 3aTpebyeTcs TOJIBKO OrPaHMYeHHOE YHCJIO CTPOK.)

OmHaKO ecCJIH 3aIpoc WITH SIBASETCS HePEKYPCUBHEIM U CBOOOIHEIM OT ITOO0OYHEIX 9(P(GHEKTOB (TO €CTh 3TO
SELECT, He BHI3LIBAIOIIINI U3MEHUYUBEIX QYHKITHH), OH MOXKeT OBITh CBEPHYT B POOUTEILCKUH 3aIIpoC, UTO
TIO3BOJIUT ONTUMU3UPOBATE COBMECTHO [IBa YPOBHSA 3alPOCOB. I10 YMOTYaHUIO 3TO IIPOUCXOOUT, TOJTBKO
€CJI¥ 3alpoC WITH 3aeCTBYETCS B POOUTEIECKOM 3aIlTPOCe BCET0 B OOHOM MECTe, a He B HECKOIbKHUX. ITO
IMoBefleHre MOXKHO MepPeoNpeIelnTh, Ho0aBUB YKa3aHue MATERIALIZED, YTOOBI BEIOEJIUTEL BRIUMCIICHHE
3aIpoca WITH, U/IH yKa3aHue NOT MATERIALIZED, YTOOBI IPUHYOIUTEILHO CBEPHYTH €TI0 B POOUTEIILCKUM
3ampoc. B mocienHeM ciydae BO3HHKAET PUCK MHOTOKPATHOTO BRIYMCIIEHMS 3aIlpoca WITH, HO B UTOTE
9TO MOXKET OBITh BEITOIHO, €CJIM B KaXKIOM CJIy4dae HCIIOJIb30BaHMs WITH U3 BCETO pel3yibTaTa 3aIpoca
OCTaETCsI TOJILKO HeOOoJIbIlast 4acTh.

IIpocTo# npumep OJisi HEMOHCTPAIIAY STHUX ITPABUI:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w WHERE key = 123;

9TOT 3ampoc WITH OyaeT CBEPHYT B POOAUTEIBCKUM 1 OyHeT BHIIIOJIHEH C TEM JKe IIJIaHOM, YTO U 3aIIPOoC:
SELECT * FROM big_table WHERE key = 123;

B wacTHOCTH, eciiu B TabIuIle CO3aH UHIEKC I10 CTOJIOIY key, OH MOXKET UCII0Ib30BaThCS AJIS ITIOyYeHU S
CTPOK C key = 123. B gpyrom cnydae:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

3anpoc WITH OymeT MaTepWajn30BaH, TO €CTh CO3[JACTCS BPeMeHHas Komus Tabnuibl big_table,
KoTopasi OymeT coemuHEHa ¢ co00M ke, 6e3 UCI0JIb30BaHUST KaKOTro-ITub0 MHAEKCca. ITOT 3alpoc OymeT
BHIIIOITHSATHCS ropa3fo 3¢ ¢eKTHBHEE B TAKOM BHJIE:

WITH w AS NOT MATERIALIZED (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

B sToMm cnydae orpaHMYEHHS POOUTENIBCKOIO 3alpoca MOIYT HNPUMEHSATHCSA HEIOCPEOCTBEHHO IIpPU
CKAaHHUPOBAHUU big_table.

ITpuMep, B KOTOPOM BapHaHT NOT MATERIALIZED MOKET OLITh HEXKEIaTEeIbHbIM:
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WITH w AS (
SELECT key, very_expensive_function(val) as f FROM some_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.f = w2.f;

B pamHOM cnydae Oiaromapsi MaTepuaiMd3alluM  3ampoca WITH PecypcoéMkas — GyHKIUs
very_expensive_function BEIYUCSIETCS TOIBKO OOUH pa3 O CTPOKHU TAOJIUIILI, @ He OBaK/IbI.

IIpuMepHl BhIIE TOKA3LIBAIOT TOJIBKO MPEOIoXkKeHnue WITH ¢ SELECT, HO TaKUM e 00pa3oM ero MOXKHO
KMCIIONH30BaTh C KOMaHOaMu INSERT, UPDATE M DELETE. B KaX[IoM ciy4ae OH II0 CyTH CO30aéT BPeMEHHYIO
TabIUITy, K KOTOPOM MOKHO OOPATUTLCS B OCHOBHOM KOMAaHIIE.

7.8.4. N3MeHeHUe JaHHbIX B WITH

B npenioxkeHVM WITH MOXKHO TaKKe KCIIOIb30BaTh ONE€PATOPEI, U3MEHSIOINE JaHHBIE (INSERT, UPDATE
Unm DELETE). OTO IO3BOJIAET BBIIOJHATH B OOHOM 3alpoce Cpa3y HECKOJBKO pPa3HBIX Ollepaluiul.
Hanpuwmep:

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01"' AND
"date" < '2010-11-01"
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

ITOT 3ampoc GaKTUYECKH ITepeMelaeT CTPOKHU U3 products B products_log. OmepaTop DELETE B WITH
yHanseT yKa3aHHBEIE CTPOKM M3 products M BO3BpAIlaeT UX COOEePKUMOE B IIPEOI0XEHUN RETURNING; a
3aTeM TJIaBHBLIN 3alIPOC YUTAET 3TO COMEPKUMOE M BCTABIISIeT B TAOMUIY products_log.

CnenyeT 3aMETHUTh, UYTO IpeajoxKeHue WITH B JaHHOM Cjiy4dae IMPHCOEOHHAETCsS K OoIlepaTopy INSERT,
a He K SELECT, BJIO2KEHHOMY B INSERT. 1o H606XOHI/IMO, TaK KaK WITH MOXeT CcogepzXKaTh OIlepaTOpPHI,
U3MEHAIIe NaHHbBIEe, TOJIEKO Ha BEPXHEM YPOBHE 3alIpocCa. OpHako IIpY 3TOM IIPDUMEHAIOTCA OOBIYHBIE
IIpaBUJIa BUODUMOCTH WITH, TaK 4YTO K Pe3yJAbTaTy WITH MOZKHO O6paTI/ITI>C${ 1 U3 BJIOZKEHHOTI O OoIIepaTopa
SELECT.

OmnepaTopsl, U3MEHSOIINE OaHHBIE, B WITH OOBIYHO [OIIOJIHSAIOTCS IIPEIJIOKEHHEeM RETURNING (CM.
Pazmen 6.4), KaK mOKa3aHO B 3TOM IIpuMepe. BakKHO NMOHMMATh, YTO BpPEeMeHHas TabiuIila, KOTOPYIO
MOZKHO OyIeT UCIOJIb30BaTh B OCTAJILHOM 3aIlpoce, CO3MaETCs U3 pel3yJibTaTa RETURNING, a He LieJieBoi
TaOIUIEl omepaTopa. Eciu omepaTop, M3MEHSIONIUN HaHHBIe, B WITH HEe OOMOJHEH MNPEeaIoXeHHUEeM
RETURNING, BpeMeHHasi Tabnuila He co3maéTcsi U obpaliaThCA K HEW B OCTAJILHOM 3alIpoce HeJIb3S.
OmHaKO TakKOM 3ampoc BCE paBHO OymeT BHIIONIHEH. Hampumep, momycTHM CIeOyIOIUN HE O4YeHb
IPaKTUYHBIM 3alpoc:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymaiuT Bce CTPOKH U3 TaOMHUIl foo U bar. [IpH 3TOM YKCJIIO 3aieHICTBOBAHHLIX CTPOK, KOTOPOE TTOTYUHUT
KJINEHT, Oy[eT MOACYUTHBATLCS TOJIBKO MO CTPOKAM, YOAJIEHHBIM U3 bar.

PeKypCcHBHBIE CCBHITKHY B OTIePaTOpPax, MU3MEHSIONINX JaHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asX 9TO
OTpaHMYEHUE MOXKHO 000¥WTH, 0OPATUBIINCH K KOHEUHOMY Pe3ynabTaTy PEKYPCUBHOTO WITH, HAaIpuMep
TaK:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
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SELECT p.sub_part, p.part
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
DELETE FROM parts
WHERE part IN (SELECT part FROM included_parts);

3TOT 3allpoC yaoalideT BCe HEIIOCPeOICTBEHHEIE 1 KOCBEHHBIE COCTAaBHBIE YAaCTHU IIPOOYKTA.

OnepaTopLI, HU3MEHAI0IHEe JaHHbIe B WITH, BBIIIOJIHAIOTCA TOJIBKO OOJMH Pa3 U BCerpga IIOJIHOCTLIO, BHE
3aBUCHUMOCTH OT TOI'O, IPDMHMUMAET JIM UX PEe3yJIbTaT OCHOBHOM 3alipoc. 3aMeThTe, YTO 3TO OTINYAETCS
OT nmoBegeHuda SELECT B WITH: KaK TOBOPHJIOCH B IpeaniayIiineM pasfgesie, SELECT BBIIIOJIHAETCA TOJIBKO OO
TeX I10D, IIOKa ero pe3yJibTaThl BOCTpGGOBaHLI OCHOBHBIM 3aITpOCOM.

BrnoxxeHnHEBIE OllepaTOPHL B WITH BHIIOJIHAIOTCSI OOHOBPEMEHHO IOPYT C OIPYTOM M C OCHOBHBIM 3aIlIPOCOM.
TakuM o006pa3oM, MOPSOOK, B KOTOPOM OIIepaToOphl B WITH OymyT (GaKTMYeCKU U3MEHSTh HaHHEIE,
HempeqackasyeM. Bce 3Tu ormepaTophl BHIIIOMHSIOTCS C OOHUM CHUMKOM OdHHbix (cM. ['maBy 13), Tak
YTO OHU HE MOTYT «BUMAETh», KaK KaXObli M3 HUX MEHSEeT IlejieBblie TaOnuibel. ITO YMEHbIIAeT
addeKT HenmpenckalyeMoCcTH (GaKTUUYEeCKOTO MOopsAaKa U3MeHEeHUsI CTPOK UM O3HadYaeT, YTO RETURNING —
€OUHCTBEHHBIN BapHaHT llepefady M3MEHEHHNM OT BIIOXKEHHBIX OIIepaTOpPOB WITH OCHOBHOMY 3aIlpocCy.
Hanpumep, B JaHHOM ClIy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM products;

BHEIIIHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPhIE OBLIH IO meucTBUS UPDATE, TOT[a KakK B 3alpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM t;

BHEITHUY SELECT BBIZACT U3MeHEHHBIEe OaHHBIE.

HeomHoOKpaTHOE N3MEHEHNEe OOHOM U TOM JKe CTPOKH B PaMKaX OOHOTO OIlepaTopa He MOgaePKMUBaeTCs.
HWmMeTs MecTo GymeT TOJIBKO OJHO M3 HECKOJIbKMX U3MEHEHUHN UM HaJE€XKHO OIpenesluTh, KaKoe MMEHHO,
YaCcTO OOBOJIBHO CJIOKHO (@ MHOTOA ¥ BOBCE HEBO3MOXKHO). JTO TakK Ke KacaeTCsl Ciydas, Korga
CTPOKa ymajsieTcs W WM3MEHSeTCI B TOM K€ OIlepaTope: B pe3yjabTaTe MOXKET OBITh BHIIIOJIHEHO
TONIBKO OOHOBNEHUE. IToaToMy B 00IIeM ciiy4dae cieayeT usberaTh IogoOHOT0 HaI0XKEeHUS onepanuii. B
YaCTHOCTH, n3beraiTe MOO3ampPOCOB WITH, KOTOPHIE MOTYT TIOBIUSITh Ha CTPOKHU, U3MEHSIEeMBIE OCHOBHBIM
OTIepaToOpoOM WIW OIlepaTopaMM, BJIOXKEHHHIE B Hero. Pe3ynbTaT HOEHCTBUS TaKWUX 3ampocoB Oymer
HeINpeCcKa3yeMBbIM.

B HacTosllee BpeMs, Oy oIepaTopa, U3MEHSOIero OaHHBe B WITH, B KadecCTBe IeJIeBOM HeJIb3s
KCIIOJIb30BaTh TAOIHITy, IJIsT KOTOPOM ONPEefesieHO YCIOBHOE IIPAaBUJIO MJIX IIPABUJIO ALSO MJIM INSTEAD,
€CJIX OHO COCTOUT U3 HECKOJIbKUX OIIePaTOPOB.

126
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Postgres Pro mpegocTaBisieT IOIb30BaTEIsIM OOraThI aCCOPTUMEHT BCTPOEHHEBIX TUIIOB MaHHEIX. Kpome
TOTI'0, II0OJIb30BaTeJIM MOT'YT CO3laBaTh CBOU THUIIEL B Postgres Pro, ncnons3ys komanny CREATE TYPE.

Tabnuia 8.1 comepXWUT BCe BCTPOEHHLIE THMOHE MTaHHEIX OOINEro IOJIb30BaHWMS. MHOTHE U3
aJTbTEPHATUBHBIX UMEH, IPUBENEHHBIX B CTOJIONE «[ICeBOOHMMEBI», UCIOJIB3YIOTCSI BHYTpH Postgres Pro
110 UICTOPUYECKUM IIPUUYMHAM. B 3TOT CIMCOK He BKJIIOYEHH HEKOTOPhIE YCTAPEBIINE THUIIBI U TUIIHL OJIS
BHYTPEHHETO IPUMEHEHHUS.

Taoauma 8.1. TUOBI TaHHBIX

UM IIceBOpOHHNMBI OnucaHue

bigint ints 3HAKOBOE I1ejioe u3 8 OauT

bigserial serials8 BOCBLMHOAMTHOE IIeI0e C
aBTOYBEeJIMYEHUEM

bit [ ( n) ] OuTOBAsA CTPOKA PUKCUPOBAHHOMN OITMHEI

bit varying [ ( n) ] varbit [ ( n) ] ouToBas CTPOKa IIepeMEHHON OJIUHBI

boolean bool jorudeckoe 3HaueHue (true/false)

box IPSIMOYTONbHUK B IIJIOCKOCTH

bytea IBOWYHLIE TaHHEIE («MacCUB OaMT»)

character [ ( n) ] char [ ( n) ] CHMBOJIbHas CTpOKa (I)I/IKCI/IpOBaHHOfI
IJINHBI

character varying [ ( n) ] varchar [ ( n) ] |CHMBOJIBHAsi CTPOKa HepeMeHHOfI
IJINHEBI

cidr ceTeBoi agpec [Pv4 unu IPv6

circle KPYT B IIJIOCKOCTH

date KaJjieHJapHas maTa (rofd, Mecsll, JeHb)

double precision float8 YUCJIO OBOMHOM TOYHOCTH C IIJIaBaloIle
TOYKOMU (8 0aiiT)

inet agpec y3na IPv4 unu IPv6

integer int, int4 3HAKOBO€E HeTLIpéXﬁafITHoe 1eJjioe

interval [ morng 1 [ ( p) 1 HHTEpBaAJl BpeMeHHn

json TEKCTOBEIE maHHBIE JSON

jsonb nBouuHBIe maHHble JSON, pa3obpaHHBIE

line npsiMasi B IIJIOCKOCTH

lseg OTPEe30K B IIJIOCKOCTH

macaddr MAC-agpec

macaddrs8 ampec MAC (Media Access Control) (B
dopmaTe EUI-64)

money IeHexXHas cyMMa

numeric [ ( p, s) 1 decimal [ ( p, BeIllleCTBEHHOE YMCJIO 3aJaHHOM

s) ] TOYHOCTH
path TeoOMeTPHUYECKHUU NIYTh B IIJIOCKOCTH
pg_lsn TocJieloBaTENLHEIM HOMED B XKypHaie

Postgres Pro

pPg_snapshot CHUMOK HAeHTHu(hUKaTOpa TpaH3aKIui
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1 6e3), xml.

HUMmsa IIceBOpOHUMBI OnucaHue

point reoMeTpHUYecKas TO4YKa B IMJIIOCKOCTH

polygon 3aMKHYTHIM TeOMEeTPUYECKUN IIYTh B
TIJII0CKOCTH

real float4 YUCJIO OAUHAPHON TOYHOCTH C
IIJIaBalolell TOUuKou (4 Oaiita)

smallint int2 3HaAKOBOe OByxXOaMTHOE Ienoe

smallserial serial2 IByxOaMTHOE IeJ10€ C aBTOYBETUYEHUEM

serial seriald 4eTRIPEXOAUTHOE LIEJIOE C
aBTOYBEJIMNYEHHUEM

text CHUMBOJIbHAs CTPOKa IlepeMeHHO’
OJIVHEL

time [ ( p) 1 [ without time BpeMs CyTOK (6€3 4acoBOro 1mosica)

zone |

time [ ( p) ] with time =zone timetz BpeMs CyTOK C YYETOM HaCOBOTO IOsica

timestamp [ ( p) ] [ without time maTta u BpeMs (6e3 4acoBOro Iosica)

zone |

timestamp [ ( p) ] with time zone |timestamptz IaTa ¥ BpeMs C Y4ETOM YaCOBOTO II0sIca

tsquery 3alpoc TEKCTOBOI'O IIOMCKA

tsvector OOKYMEHT [OJisd TEKCTOBOI'O ITIOKMCKa

txid_snapshot CHUMOK UAEeHTU(GUKATOPOB TpaH3aKINi
IJIsl TIOJIb30BaTEIbCKOI'0 YPOBHS (
yCTapeBIINUY THUII; CM. pg_snapshot )

uuid YHUBEPCAIbHBIN YHUKATbHEIN
UOeHTUPUKATOP

xml XML-mauHBIE

CoBMeCTHMOCTH

B ctrangapte SQL omnrcaHbl cienyloine TUITH (MITH UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YaCOBEIM IIOSICOM U 6€3), t imest amp (C YACOBEIM IIOSICOM

Kaxpgpiii TUII maHHBIX UMeeT BHyYTpeHHee IIpefCcTaBleHNne, CKPEIToe QyHKIIUAMY BBOAa ¥ BEIBoda. [Ipu
5TOM MHOTHEe BCTPOEHHBIE THUIIBI CTAaHOAPTHEL U MMEIOT OYeBUOHEIE BHelllHHWEe dopMmaTtil. OOHAKO €CTh
TUIBL, YHUKaNbHEIE 071 Postgres Pro, Hanpumep reomeTpudecKue IyTH, U €CTh TUIEl, KOTOPBEIE MOTYT
UMeTh pa3Hble GpopMaTh, HAaIpUMeD, gaTa u BpeMsa. HekoToprle GyHKIINK BBOLA U BLIBOZA HE SABIISIOTCS
B TOYHOCTH OOpaTHBIMH OPYT K OPYTY, TO €CTh pe3yNbTaT (PyHKUMK BEIBOOA MOXKET HE COBIAfaTh CO
BXOOHLIM 3HAYEHUEM M3-3a IIOTEePU TOYHOCTH.

8.1. Hucnosblie TunbI

YuUCIIOBEIE THIIBI BKJIIOYAIOT OBYX-, quHpéX—H BOCLMUOAUTHEIE oeJibie, quHpéX-H BOCLMHOAMUTHEIE
Yucjia C IJIaBalolled TOYKOM, a TakKXKe OeCATHUYHBIe 4YMClla C 3ajaBaeMOM TOYHOCTBHIO. Bce 3TU THUIIBI

nepeunciens B Tabnule 8.2.
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Taoauma 8.2. YucjioBbIe THUIILI

UM Pasmep Onucanue Inama3oH

smallint 2 OaiiTa 11eJioe B HeOOJILIIIOM -32768 .. +32767
JuarasoHe

integer 4 6aniTa TUNWYHLIN BEIOOD OIS -2147483648 ..
IIeJIbIX YMcen +2147483647

bigint 8 6auT 1esgoe B OOJILIIIOM -9223372036854775808 ..
JHana3oHe 9223372036854775807

decimal TIepeMEeHHEBIN |BeIleCTBEHHOE YHCIIO0 C mo 131072 uudp oo
YKa3aHHOM TOYHOCTHIO OeCSTHYHOM TOYKH U [0

16383 — mocne

numeric IepeMeHHEBIN |BeIeCTBEHHOEe YHCIIO C mo 131072 uudp oo

YKa3aHHOU TOYHOCTHIO OEeCATUYHON TOYKHU U [0
16383 — mocne

real 4 baniTa BEIIeCTBEHHOEe YHCJIO C TOYHOCTbD B IIpemenax 6
TIepeMeHHOM TOYHOCThIO OEeCSTUYHBIX ITUDP

double precision 8 6alT BelleCTBEHHOE YHCJIO C TOYHOCTD B mpefenax 15
IepeMeHHON TOYHOCTHIO OEeCSITUYHLIX TP

smallserial 2 6aiiTa HeOOoJIbIIIoE IIeJI0e C 1..32767
aBTOYBeJINYEHUEM

serial 4 6anTa 1enoe ¢ aBToyBenuuyenueMm |1 ..2147483647

bigserial 8 6alT OOJIBIIIOE IIeJIoe C 1..9223372036854775807
aBTOYBeJTMYEeHUEM

CHHTaKCUC KOHCTAHT YUCIIOBLIX TUIIOB omnucaH B [Tompasperne 4.1.2. [I71s 9TUX TUIIOB OIIPEIENIEH TTOTHBIN
HabOpP COOTBETCTBYIOIINX apuPMETHIECKUX OIIePaTOPOB 1 QYHKIINI. 3a JOTIOTHUTEILHEIMH CBEIeHUSI MU
ob6patuTectk K I'mase 9. [TogpoGHee 9THU THUIILI OITMCAHEBI B CJIEAVIOIINX pa3menax.

8.1.1. Lleno4yucineHHble TUNbI

TumEel smallint, integer M bigint XpaHST Lielble YHCJIa, TO €CTh YKcia 0e3 OpoOHON YaCTH, MMEIOIie
pasHble MOIMyCTHMEIE OHAIa30HEI. IIOMBITKA COXPAHWThL 3HAUeHHe, BHIXOMsdIlee 3a PaMK{ OHalla30Ha,
IPUBEOET K OIINOKe.

Yaiie BCero UCIOJIb3YETCS TUII integer, Kak Haubosiee cOasaHCUPOBAHHBIN BEIOOD MIMPUHEI AUaIa30Ha,
pa3Mmepa u OvicTpomeNcTBUA. TN smallint OOBIYHO TPUMEHSETCS, TOJIBKO KOTHOa KpaliHe BaiKHO
YMEHBIIUTH PAa3Mep OaHHBIX Ha AucKe. THI bigint mpegHa3Ha4deH OJIS TeX CIIy4aeB, KOTOa 4YHCJia He
yMeIlaioTCcs B AUalla3oH THUIA integer.

B SQL ompepeneHbl TONTBKO THUMIH integer (MM int), smallint U bigint. MMeHa THUIIOB int2, int4 u
int 8 BEIXOOST 3a PaMKH CTAHOapTa, XOTsI MOTYT paboTaTh U B HEKOTOPHIX apyrux CYB]I.

8.1.2. Yucna c Npou3BOJILHOMU TOYHOCTbIO

TUIl numeric MO3BOJISIET XPAaHUTh YHCIA C OYEeHb OOJBIIMM KonudecTBOM Impp. OH 0coOGeHHO
PEKOMEHIYETCS OIS XPaHeHUs TeHEeXHBIX CYMM U OPYTUX BEIUYWH, TIe BaKHa TOYHOCTb. BEIUMCIeHUS
C THUTIOM numeric JalOT TOUYHEIE PE3YIbTATH, TOe 3TO BO3MOXKHO, HAIpUMep, IPU CJI0KEHUHU, BHIYUTAHUU
¥ yMHOXKeHuu. OOgHAKO OIlepallMy CO 3HAYEHUSIMH numeric BEIIIOIHSIOTCS TOpas3mo MeOjieHHee, YeM C
LeNIbBIMU YUCIIaMH WM C THUIIAMHU C IIJIaBalOIIel TOYKOH, OMMCAHHLIMU B CIIEOYIOIEeM pa3meiie.

Huxe MBI MCHOJIB3YEM CJIEAVIOIINE TEPMUHBI: MdcWwmabd 3HAaYEeHUS numeric OIpenesieT KOIUYeCTBO
OeCATHUYHLIX ITU(P B IPOOHOM YaCTH, CIIpaBa OT JECITUYHON TOYKH, a MOYHOCMb — 00IIee KOJIHUeCTBO
3HAYMMEIX IUGP B YHCIIE, T. €. KOJIUYECTBO PP o o0e CTOPOHHI MeCATHYHOH TOuKM. Hampumep,
yucio 23.5141 uMeeT TOYHOCTL 6 ¥ MaciTad 4. LlenouyucieHHble 3HaYeHUI MOXKHO CYUTATh YUCIJIAMH
¢ MactrrabomM 0.
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Ins cronbua TuIa numeric MOXKHO HACTPOUTh U MAKCUMAIbHYIO TOYHOCTD, 1 MAaKCHMaJIbHBIN MacIITad.
Cronber Tuna numeric 00BABASIETCS CJIEAYIOMINM 00pa3oM:

NUMERIC (TouHOCTH, Macmrab)

TouyHOCTH [ONXKHA OBITH IIOJIOKUTEJIPHOM, a MaciTab IIOJIOXKUTEJIbHEIM HJIM PaBHBIM  HYVIIIO.
AnbTEepHATUBHBLIN BapuaHT

NUMERIC (TOYHOCTSE)
ycTaHaBnauBaeT MaciTab 0. Popma:
NUMERIC

0e3 yKalaHMS TOYHOCTH U MaciiTaba co3maéT cTonbell THIIa «HEeOrPaHMYEeHHOE YHCIIO», B KOTOPOM
MOXKHO COXPaHSTh YKMCIOBLIE 3HAUEHUS JII000M OIWHLI [0 Hpemesa, oO0yCIOBIEHHOT0 peanu3alueii. B
cTosib11e 3TOTO TUIA BXOOHEIE 3HAYEHUS He OyOyT IPUBOAUTHCS K KaKOMY-Tn00 MaciiTaby, Torga Kak B
cTonblax numeric C SBHO 3aJaHHBEIM MacITaboM 3HaUYEHUS MOATOHSIOTCS o 3TOT MaciuTab. (CtaHOapT
SQL yTBepXKaaeT, YTO II0 YMOJIYAHUIO JOIXKEH yCcTaHaBIuBaThCA MaciuTad 0, T. e. 3HAUEHUS TONIXKHBI
IPUBOOUTHCS K HenbiM uuciaM. OgHaKO MBI CUMTAEeM 3TO He O4YeHb IT0JIe3HBIM. Eciu [Ojisi Bac BaxKHa
TIePeHOCUMOCTD, BCerjla yKa3blBalTe TOYHOCTh U MacITab sSIBHO.)

IIpuMmeyanue

MakcuMabHas TOYHOCTh, KOTOPYIO MOXKHO yKa3aTh B 00bSIBIIEHUH THUIA NUMERIC, paBHa 1000. [Iisa
CTOJIOIIOB TUIIA «HEOTPAaHWYEHHHIM NUMERIC» CYIIIeCTBYIOT IIPeAeibl, onucanuwle B Tabnuie 8.2.

Ecnu macmta® 3HaYeHUSsI, KOTOPOe HYKHO COXPaHUTh, ITPEBHIINIAEeT 0O0BbsIBIEHHBIN MaciiTabd ctosnbiia,
CuCTeMa OKPYTJIUT ero A0 3alaHHOT0 KoJu4YecTBa IUPp mociie ToUKU. Eciiu ke mocsie 3Toro KoJIu4ecTBO
uudp cjaeBa B CYMMeE C MacIITaboM IIPEBLICUT 0OBSIBIIEHHYIO TOYHOCTh, IPOU30UIOET OomInoKa.

YucnoBele 3HaUYeHUA (GU3NUYECKU XpaHATCA 6e3 KakKux-nTubo MOMOHSIONINX HYJIeN cjieBa WM/IX CIIpaBa.
TakuMm oOpa3omMm, OOBSABIIsIEMBIE TOYHOCTh U MaciuTab® cTojiblla OoIpenensiioT MaKCHMaJIbHBIM, a He
burcupoBaHHEIM pa3Mep xpaHeHus. (B 3TOM CMEICIe THUII numeric OOJbIE MOX0XK Ha THUN varchar (n),
4yeM Ha char (n).) JleCTBUTENbHEINA pPa3Mep XpPaHEHUsI TAaKOTO 3HAYEHUS CKJIQIbIBAETCS U3 OBYX OauT
U1 KaXKOOHW T'PYIIIE U3 YETHIPEX NP U HOIOTHUTEJIPHEIX TPEX-BOCHMU OaMT.

B momonHeHue K OOBLIYHBLIM YHCJIOBEIM 3HAUYEHUSIM THIIEI C HJ'IaBaIOIlIeI;I TOYKOU MOT'YT COHOep2KaThb
cilienymwume ClriequaJIbHbIe 3HAYEeHUA:

Infinity
—Infinity
NaN

OHM TpPencTaBNIsSOT ocoOble 3HaueHwus, onucanubele B IEEE 754, coOTBETCTBEHHO «GECKOHEYHOCTH»,
«MUHYC OECKOHEYHOCTE» M «HE YHCJIO». 3aluChIBas 3THU 3HAYEHUS B BUAe KOHCTAHT B KoMaHme SQL,
UX HYXKHO 3aK/I4YaTh B anocTpodbl, HAallpuMep TakK: UPDATE table SET x = '-Infinity'. Peructp
CHUMBOJIOB B 3THUX CTPOKaX He BaXKeH. B KauecTBe aJbTepHATUBLI 3HAUEHUST 0ECKOHEYHOCTH MOTYT OBITh
3aIMCcaHbl KaK inf M —inf.

3HaueHUsT OECKOHEUYHOCTH COOTBETCTBYIOT OXKHUOAHUSIM C TOYKM 3pPEHUsT MaTeMaTuku. Hampumep,
Infinity IIIOC mMI000€ KOHEYHOe 3HaYeHHe PaBHO Infinity, KaK M Infinity IUIIOC Infinity;
HO Infinity MHHYC Infinity M[aéT NaN (He YHCJI0), HIOTOMY HYTO B PE3yJbTaTe IIOIy4YaeTcs
HeompeaeneéHHOCTh. OOpaTUTE BHUMaHMUE, YTO 6ECKOHEYHOCTb MOKET OBITh COXpaHeHa TOIbKO B CTOJIOIE
TUIIa «HEOTPAHWYEHHBIH numeric», MOTOMY YTO OHA TEOPETUYECKHU MPEBHIIIAET JTI000M KOHEYHBIN
Ipenesl TOUHOCTH.

3HaueHUe NaN (He 4YHCJIO) WHCIOJIL3YeTCS MOJI IIPeACTaBlIeHUs HEONpPeOeNIEHHBIX pPe3yIbTaToB
BeIYMCIeHuH. BooOie, mrobasi omepanusi C NaN BHIOA€T B pe3ynbTaTe ToxXe NaN. EmguHCTBEHHOE
UCKIIOYEHNE COCTABASIOT ONepalluy, KOTOPhIe Hal0T OOWH M TOT XK€ Pe3ynbTaT OJis J1I000r0 YHCI0BOTO
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3HAYEHUs, KOHEYHOr0 UiIu 6EeCKOHEYHOI0 — 3TOT pPe3ynbTaT OymeT BemaBaThbCAd M OJIA NaN. ([Tpumep
9TOr0 IPUHIIUIIA: PE3YIbTAaTOM BO3BENEHHUS NaN B HYJIEBYIO CTelleHb OyAeT enuHuIla.)

IIpumeuyanue

B GONBIIMHCTBE peanu3aluil «He YHUCiIo» (NaN) CUMTAeTCs He PaBHBIM JII0O0OMY APYyroMy 3HAaYEeHHUIO
(B TOM UHCIIEe ¥ CaMOMY NaN). YTOOH 3HAaUEHUA numeric MOXKHO OBIJIO COPTUPOBATE M UCII0IH30BATh
B OpeBOBUOHEIX UHIEeKcaX, Postgres Pro cunrtaet, 4ToO 3Ha4E€HUA NaN paBHEL APYT OPYIY U [IPU 3TOM
0OoJIbIIIe JII0OBIX YMCJIOBBIX 3HAYEeHUH (He NaN).

Tumnsl decimal M numeric paBHO3HauHL. O0a 3TH THUIIA ONKMCAHEI B cTaHmapTe SQL.

IIpu OKpyTrJIeHWH 3HAUYEeHWH THIO numeric BBIOAET YHCJIO, OOJIbIllee II0 MOMOYJ/I0, Torma Kak (Ha
OONLIIMHCTBE IIIATOOPM) THIEI real M double precision BHIOAIOT ONHKaWIIee YETHOE YKCIIO.
Hampumep:

SELECT x,
round (x: :numeric) AS num_round,
round (x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;

X | num_round | dbl_round
______ +___________+___________
-3.5 | -4 | -4
-2.5 | -3 | -2
-1.5 | -2 | -2
-0.5 | -1 | -0
0.5 | 1 | 0
1.5 | 2 | 2
2.5 | 3 2
3.5 | 4 | 4

(8 rows)

8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tumnbl maHHBIX real U double precision XpaHAT OPUOMUKEHHBIE YHUCIIOBLIE 3HAYEHUS C IIePEeMEHHOM
TOYHOCTBI0. Ha Bcex moaiepK1uBaeMbBIX B HACTOSIIEee BpeMsI ITaTGopMax 9TU TUITHI peau3yoT CTaHIapT
IEEE 754 pgnst oBOMYHON apudMETHKH C IJIaBalomlel TOYKOM (C OOMHAPHOM M OBOMHON TOYHOCTHIO
COOTBETCTBEHHO), B TOM Mepe, B KaKOU ero IMOoAOepzKMWBAIOT ITPOIIECCOp, OllepallioOHHas CUCTeMa U
KOMIIUJIATOP.

HeTouHOCTE 3mecCh BEIPA2KAETCA B TOM, YTO HEKOTOPEIE 3HAYEHUS, KOTOPEIE HEJIb354 npeoGpaaoBaTb BO
BHy'TpeHHI/Iﬁ Q)OpMaT, COXPaHAKTCA HpI/I6HI/I}KéHHO, TaK YTO IIOJIYYEHHO€ 3Ha4YeHHne MO2XKeT HECKOJIBKO
OTJIMYATBECA OT 3aIlIMCAHHOTO. praBJ’IeHI/Ie HOJIO6HBIMI/I omubOKaMu U UX PacCIIpoCTpaHeHue B IIpomecce
BBEIYHCJIEHUU SIBISETCS IIpegMeTOM HU3YYEeHHs LEeJIOTO pa3fgeila MaTeMAaTHUuKU U KOMHBIOTepHOfI HAYKH, U
30eChb HEe paCCMaTPHUBAETCsA. MEI OTMETHM TOJIBKO ciaenymonuiee:

* Ecmu BaM Hy2KHa TOYHOCTH IIPU XpaHEHUU U BRIYUCIEHUSIX (HAllpUMep, OJI OEeHEeXKHEBIX CyMM),
I/ICHOJ‘Ib3y171Te BMECTO 9TOI'O THII numeric.

e Ecmu BBl XOTHUTE BBITIOIHATH C 3TUMH THUIIAMU CJIOKHBIE BEIYMCIIEHUSI, UMEIoInye OO0JIbIIYIO
Ba’KHOCTB, TIIATEIbHO U3YYHUTE pean3allfio oIlepalnii B Ballle# cpemne U 0COOEHHO TOBEJIEHUE B
KparHUX ciy4asx (0eCKOHEeYHOCTh, aHTUIIEPEIIOTHEHHE).

* TIpoBepKa paBeHCTBa ABYX YHCEJI C IJIABAIOIEH TOYKOM MOXKET He BCerjga gaBaTb 0KUIaeMBbIi
pe3ynbTar.

Ha Bcex mommepXKuBaeMBIX ceiyac miaTdopMax THUI real MOXKET COXPaAHUThb 3HAYEHUS IIPUMEPHO OT
1E-37 mo 1E+37 c TOYHOCTBIO He MeHbIIe 6 mecaTUYHbIX MUudp. TUI double precision mpeamaraet
3HaYeHUs B AuaraloHe npubmusutesnbHo oT 1E-307 mo 1E+308 u ¢ TOYHOCTRIO He MeHbIne 15 mudp.
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[MTomeiTKa COXPaHUTH CIIMIIIKOM OOJILIIIEe UITH CIIMIITKOM MaJjIeHbKHe 3HaYeHM ST HpI/IBeJIéT K ommnbke. Ecmiu
TOYHOCTH BBOOMMOTI'O YHCJIa CJIMITIKOM BE€JIMKad, OHO 6y11€T OKDPYTJIEHO. HpI/I IIOIIBITKE COXPAHHUTHh YHCIIO,
6IH3K0e K 0, HO HeIpeagCTaBUMO€ KdK OTIIMYHOE OT 0, HpOHBOfI,'E[éT omrmbKa AHTUIIEPEIIOTIHEeHU A.

I[lo ymMomuaHHIO dYHCJIa C [JlaBalolmled TOYKOU BEIBOOSATCA B TEKCTOBOM BHAE B KpaTdaulieM
TOYHOM HOECSITUYHOM ITPEICTABIEHUN; BEIBOIUMOE TECITUUYHOE 3HaYeHHe OKa3hIBaeTcs 6ojee OIU3KUM
K U3HavYaJlbHOMY [OBOMYHOMY 4YHCIy, 4YeM Iio00e [Opyroe 3HadeHUe, IIpefCcTaBUMOe C TOU IKe
OIBOMYHON TOYHOCTHIO. (OgHAKO BEIBOOMMOE 3HaUeHMEe B TEeKyllel peanu3alyi HUKOTOa He HaXOOUTCS
MOYHO TIOCEepeauHEe MeXKAy OBYMS IIPedCTaBUMBLIMKU [OBOMYHLIMM 3HAYEHHSIMU, BO wu3lbexkaHUe
pacrupocTpaH€HHOM OomuOKY ¢ GYHKIMSIMU BBOJA, HE YYUTHBAIOIIMMU KOPPEKTHO IPABUII0 OKPYTJIEHUS
mo OnmzKayIilnero dYE€THOro.) BrIBOOMMoOe 3HaUYeHHe MOXKeT 3aHMMaTh He Oomblie 17 3HaYalmmx
OEeCATUYHBIX INGpP OId TUIA float8 U He Oombine 9 udp onsa Tuma floatd.

IIpumMeuyanue

IIpeo6pa3oBaHue B KpaTUYaWINIM{ TOYHBIM BHUO IIPOU3BOOUTCS TOpas3mo OBICTpee, 4YeM B
TPagUIIMOHHOE MIPEICTAaBJIEHNE C OKPYTJIEHUEM.

s COBMECTUMOCTH C pe3y/ibTaTaMU, BEIITaBaeMBIMHU CTapbiMU Bepcusmu Postgres Pro, u ymeHbIieHUs
TOYHOCTH BHBIBOOMMBIX 4YHCEJ, Korga 3To TpebyeTrcda, B mapaMerpe extra float digits wmozxkHO
BHIOpATh TaKKe BapHUAHT OKPYIJTIEHHOIO OECSTUYHOTO BhIBoma. Co 3HavyeHmeM (0 BOCCTaHaBJIMBAETCS
IelCTBOBaBIIIEe paHee 10 YMOJIYaHUI0 OKPYTJIeHue yucia Ao 6 (amas tuna float4) unu 15 (Onst float8)
3HAYalluX OeCATUYHHIX IUdp. [Ipy oTpUIlaTEIbHLIX 3HAYEHUSIX YHCIIO 3Hadallux Iudp yMeHbIIaeTcs
IOMOJIHUTEJIPHO; HAallPpUMeD, IIPHU -2 pe3ybTaT OymeT OKPYIIEH oo 4 unu 13 mudp, COOTBETCTBEHHO.

ITpu mo6om 3HaueHuu extra float digits, 6onpinem 0, BeIOMpaeTcs KpaTdaliilliee TOYHOE MPEeCTaBJIEHUE.

IIpumeuyanue

IMpunoxkeHusi, KOTOPHIM OBITM HYKHBI TOYHBIE YWCJIOBbIE 3HAYEHMS, PaHBIIE 3agaBajid AJist
mapameTrpa extra float digits 3mauenme 3, 4T06B mTONMyuuTh uX. OHM MOTYT IIPOHOOJIKATH
KCIIOJTb30BaTh 3TO 3HAUYEHUE [JIT MAaKCUMaJIbHOM COBMECTUMOCTH C PA3HLIMU BEPCUSIMHU.

B momonHeHue K OOLIYHBIM YHCJIOBHIM 3HAQUEHUSIM THIIBI C rmaBanmefI TOYKOM MOT'YT COHOepzKaThb
cilienymwume CrienquaJIbHbIe SHAYEHUA:

Infinity
—Infinity
NaN

OHU TpencTaBNsSIOT ocoOvle 3HaueHwus, onucanHbele B IEEE 754, coOoTBETCTBEHHO «GECKOHEYHOCTH»,
«MUHYC OECKOHEUYHOCTh» M «HE YUCJIO». 3aluChiBas 3THU 3HAYEHUS B BUOe KOHCTAHT B KoMaHme SQL,
UX HYXKHO 3aK/I4YaTh B anocTpodbl, HAallpuMep TakK: UPDATE table SET x = '-Infinity'. Peructp
CHUMBOJIOB B 3THUX CTPOKaX He BaXKeH. B KauecTBe aJbTepHATUBLI 3HAYEHMNST 0ECKOHEYHOCTH MOTYT OBITh
3amHCcaHbl KaK inf M —inf.

IIpumMeuyanue

Cornacuo IEEE 754, NaN He TOJI2KHO CYMTATHCS PAaBHBLIM JII0O0MY IPYyroMy 3HAUYEHUIO C IJIaBaloIei
TOYKOM (B TOM 4YHCIIe M caMoMy NaN). UToOBI 3HA4YeHWS C TIJIaBalOIIell TOYKON MOXKHO OBIIO
COPTHUPOBATH U MCIIOJIE30BATE B JPEBOBUOHEIX MHOEKCAX, Postgres Pro CYUUTAET, 4YTO 3HAUYEeHUsd NaN
PaBHEBI OPYT OPYTY, ¥ IIPU 9TOM OOJIbIlle THO0BIX YUCIOBLIX 3HAYEHUM (He NaN).

Postgres Pro takke mompmepzkuBaeT GopMaTh float U float (p), OTOBOPEHHEIE B cTaHmapTe SQL, mns
yKa3aHUS HETOYHBIX YUCJIOBBIX THUIIOB. 3[€Ch p OIpPEHesseT MHUHUMAaIbHO HOOIIyCTUMYIO TOYHOCTH B
OsouuHbiX Iudpax. Postgres Pro BocipruHUMaeT 3amuch OT float (1) A0 float (24) KakK BHIOOP THUIIA real,
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a3aHHCbOTfloat(25)Hofloat(53)KaKBHﬁopTHHadouble precision.3HaquHH}3BHeHOHyCTHMOTO
Oalla30HaA BLBI3BIBAIOT OIJ_II/I6Ky Ecnu float YKa3bIBaeTCA oe3 TOYHOCTH, IIOOPA3YyMEBAETCA THUIL double
precision.

8.1.4. NocnepoBaTesibHble TUNDbI

IIpumMeuyaHnue

B sTOoM pa3spgene onuckhiBaeTca crenudbudHbl O Postgres Pro cmoco® co3maHus cTonblia
C aBToyBenmueHweM. [Ipyroifi cmnocol, COOTBETCTBYIOIUU cTaHmapTy SQL, 3akniodaeTcs B
HMCIOJIb30BAHUU CTOJIOOB UAEHTU(GUKAIINY U paccMaTpuBaeTcs B onucanuu CREATE TABLE.

TUuIb OAaHHBIX smallserial, serial u bigserial He ABIAITCA HAaCTOAIIUMU THUIIAMH, a IIPEOCTABIIAIOT
CO60ﬁ IIPOCTO y;:[o6Hoe CpencTBo MOjisd CO3OaHuA CTOJ'I6I_IOB C YHUHKAJIBHBEIMHU I/IJZ[eHTI/I(bI/IKaTopaMI/I
(momo6HOE CBOMCTBY AUTO_INCREMENT B HEKOTOPBEIX CYEB]I). B Tekyle# peanu3anuy 3alluCh:

CREATE TABLE wmMg_Tabmunser (
umMdg_cronbga SERIAL

)i

PaBHO3HA4YHa CJIeOYyIOIINM KOMaHIOaM:

CREATE SEQUENCE wmmg rabmnuyel_uMg_cronbra_seq AS integer;
CREATE TABLE wmMg_rtabmuner (

umMg_cronbrya integer NOT NULL DEFAULT nextval ('mmg_rabuaunesl_umMdg _cronbna_sed')
)i
ALTER SEQUENCE mMg_Tabuunel_uMd_cTonbna_seq OWNED BY ummg rabmuuel. HMd_CTOJNOIA;
To ecTh Ipu oOIpemeleHHH TaKOro THIA CO3TaETCs IIeJIOYHCIIEHHBIM CToj0ell co 3HadeHHeM II0
YMOTYaHWIO, H3BJIEKAa€MBIM H3 Te€HepaTOopa II0CIeOdOoBaTEJIbHOCTH. YToOHE B CTOJ'IGGLI Helb3sl OBLIO
BctaButh NULL, B ero onpepgeneHnue go0aBisgeTcss orpaHu4YeHre NOT NULL. (Bo MHOTHX cJIy4asx TakKikKe
nmeeT CMBICII H06aBI/ITL OJjiss 3TOro CTOJ'[61_Ia orpaHu4YeHusi UNIQUE MM PRIMARY KEY OJid 3alllUThI
oT omuboYHOro mobaByieHUus OyOIUPYIOUIMXCSA 3HAUYEeHWNW, HO aBTOMATUUYECKM 3TO HEe IIPOUCXOMUT.)
HOCHGJIHHH KOMaHOa oIIpepnejisieT, 4TO ITOCJIeOOBaTEeJIbHOCTh «IIPUHAOJIEZKUT» CTOJ'I6LIy, TaK 4YTO OHa
OymeT ymajeHa OpH yOoaJleHuu CTONOIa Uy TaOIHITHL.

IIpumMeuyanue

Tak KakK TUIHB smallserial, serial M bigserial peanW30BaHbLI Yepe3 MOCJIEOOBATEIbHOCTH, B
YHCJIOBOM PSOY 3HAYEHUI CTOJIOIIa MOTYT 00pa30BBIBATLCS IMPOIYCKH (MIIH «IOHIPHI»), HazKe eCIIN
HUKaK#We CTPOKM He yHOalsaluch. 3HA4YE€HUE, BBIAETIEHHOE K3 II0CIEeO0OBaTEJIbHOCTHU, CUYMTaAETCH
«3aJleliCTBOBAaHHBIM», JaXKe eCIIH CTPOKY C 9THUM 3HaYeHHEeM He yOaJIoCh BCTABUTh B TAOIUILY. ITO
MOZKeT IIPOM30HTH, HAaIPHUMep, IIPK OTKATe TPaH3aKIIuM, moOaBidiollei maHHbie. CM. oIMcaHUe
nextval () B Pasgene 9.17.

YT0O6HB! BCTABUTD B CTONOEI serial cienymilee 3Ha4eHue IMoCjIea0BaTeJIbHOCTHU, eMY HY2KHO IITPDUCBOUTH
3Ha4YeHHe II10 YMOJIYaHHUIO. DTO MOXKHO cHenaTh, MO0 UCKITIOYUB €ro U3 CIKUCKa CTONIOIIOB B ommeparTtope
INSERT, 1100 C IIOMOIIIBIO KJTI0YEBOT'0O CJIOBa DEFAULT.

HNMeHa THHOB serial M seriald PAaBHO3HAYHHI: OHU CO30al0T CTOJIOLEL integer. Tak ke SBIISIOTCA
CHHOHMMAMM MMeHa bigserial W serial8, HO OHH CO3[alOT CTOJOIEI bigint. THUII bigserial cilenyer
HUCIIOJIb30BaTh, €CJIM 3a BCE BpPEeMs JKW3HM TabJMILI MJIaHUPYETCS MCIIOIb30BaTh OObIIe 4YeM 2
3HaueHuM. M HaKoHell, CHHOHUMAaMHU SIBJISIIOTCSI UMeHa THUIIOB smallserial ¥ serial2, HO OHU CO3[AlOT
croynber] smallint.

ITocnemoBaTenbHOCTh, CO3HaHHAsT OIS CTONOIA serial, aBTOMATHYECKH YOalsIeTCs OPH yOaleHUH
CBsI3aHHOTO cTOoJO11a. [TociemoBaTeMIbHOCTE MO2KHO YIAIUTh ¥ OTOEJIBHO OT CTOJIOIIa, HO IPH 3TOM TaK¥kKe
OymeT ymaneHo ompeneeHrue 3HaYeHUS 110 YMOJITYaHUIO.
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8.2. 1eHe)XHble TUMNbI

Tun money XpaHUT OEHEXKHYIO CYMMY C (GUKCUPOBAHHOM ApPOOHOU YacTwio; cM. Tabnuily 8.3. To4HOCTH
OpoOHOM YacTu OIpenessieTcss Ha ypoBHe 06a3bl JaHHBEIX ITapamMeTpoM lc monetary. [ns muama3oHa,
IIOKa3aHHOTO B TAOIHIlE, IPEAnoaraeTcs, YTO YHUC/IO COOEPXKUT [Ba 3HaKa IIOCje 3amsaTou. BxomHbie
OaHHbBIE MOTYT OBITH 3aIIMCAHEI I0-PA3HOMY, B TOM YHCJIE€ B BUE II€JIBIX ¥ IPOOHEIX YHUCETI, a TAKIKE B BUME
CTPOKY B leHeXKHOM ¢opMaTe, HampuMep '$1, 000.00'. BEIBOOSATCSA 3TU 3HaUEHUS OOBIYHO B IEHEKHOM
dbopmaTe, 3aBUCAIIEM OT PETUOHAIBHEIX CTAaHOAPTOB.

Taoaumna 8.3. [IleHeXKHBIe THIIBI

UM Pasmep Onucanue Inama30oH

money 8 Gaiit IeHeXHas CyMMa -92233720368547758.08 ..
+92233720368547758.07

Taxk Kak BHIBOOUMEIE 3HAUEHUS 3TOTO TUIIA 3aBUCST OT PETUOHAIBHBIX CTAHIAPTOB, TOIMBITKA 3aTPY3UTh
OaHHBlEe TUIIA money B 06a3y HAaHHEBEIX C OPYTHMM IIapaMeTpPOM lc_monetary MOXKeT OBITh HeyHgadHOU. Bo
u3bexkaHue MOgOOHEIX TPOOIeM, IPeXkK/ie YeM BOCCTaHABIMBAThL KOIHIO B HOBYIO 6a3y JaHHBIX, YOEOUTECH
B TOM, 9TO ITapaMeTp lc_monetary B 3TOU 6a3e HAaHHEIX UMEET TO XKe 3HaYeHUe, YTO U B UCXOOHOM.

3HaYeHUsS THUIIOB numeric, int M bigint MOXKHO MPUBECTH K TUITY money. IIpeoOpa30oBaHus TUIIOB real
1 double precision Tak K€ BO3MOZXKHEI Yepe3 THUIl numeric, HAIIpPUMEDP:

SELECT '12.34'::float8::numeric: :money;

OmHaKO HCIIOIb30BATh YHC/A C TJIaBalollell TOYKOM OIS JeHeXKHBIX CYMM He PeKOMEHOYeTCs H3-3a
BO3MOKHEIX OIITMOOK OKPYTJIEHUS.

3HaYeHHEe money MOXKHO HNPHUBECTH K THUILy numeric 0e3 moTepu TOYHOCTHU. [IpeoOpa3oBaHUE B APyrue
THUIIBI MOXKET OBITh HETOYHBIM M TaKzKe [OJIZKHO BBITIOIHSATHCS B [BA dTalla:

SELECT '52093.89'::money::numeric::float8;

HpI/I OeJIeHNHW 3Ha4Y€HHd THIIa money Ha IEJI0O€ YHCJIO BBIIIOJITHAETCA OT6paCI>IBaHI/Ie JIpOGHOI;'I 4JacCTu
X II0JIy4YaeTCda 1IeJioe, OruxKamIiee K HYIIIO. YT06H! IIOJIYYUTL PEe3yJIbTaT C OKPYIJIEHHEM, BEIIIOJIHUTE
IesieHre 3HaYeHUs C MJlaBalollel TOUKON UIu IIpUBEeOUTE 3HQUEHUEe THUIla money K numeric A0 OEJI€HUS,
a 3aTeM IIpuBeguTe pe3yJIbTaT K THUIIy money. (HOCJ’[GJIHI/Iﬁ BapHaHT IIPEeOIIOYTUTEJIbHEE, TaK KakK
HCKIII0OHYaeT PHUCK IIOTepu TO‘IHOCTI/I.) Korpga 3HauyeHme money HOEJIUTCsSI Ha APYroe 3Ha4YeHUEe money,
Pe3ynbTaToM 6y;|1eT 3Ha4YeHHe Tulla double precision (TO €CTh ITPOCTO YHCJIO, HE NEeHEeXKHasi BeJ'II/I‘-II/IHa),'
OeHeXKHble €eJUHUIIEI U3MEPEHUS IIPU OeJIEHUHN COKPAIllaloTCsd.

8.3. CMMBOJIbHbIE TUMNbI

Taonuna 8.4. CHMBOJ/ILHBIE THIIBLI

HNmsa Onucanue

character varying( n), varchar( n) CTPOKa OTPaHUYEHHOU ITepPEMEHHON OIUNHBI

character ( n), char( n) CTpoKa (GPHUKCUPOBAHHOM MIJIMHEI, MOIIOJITHEHHAS
npobenamMu

text CTPOKa HEOTPaHUYEHHOU ITeEPEMEHHON OIUHEI

B Ta6nune 8.4 mepedyncieHB CHMBOJILHBIE TUIIHI OOIIETO Ha3HAYEHUS, HOCTYIIHEIE B Postgres Pro.

SQL ompepensieT gBa OCHOBHBIX CUMBOJIBHBLIX THIA: character varying(n) M character (n), TOe n —
MOJIoXKUTENbHOE Yyuciio. O6a 3THU THUIlA MOTYT XPaHUTb TEKCTOBHIE CTPOKM [JIMHOM 10 n CUMBOJIOB (HE
OariT). [TonpITKa COXpaHUTh B CTOJIOIE TAKOro Tuna 6oee NIWHHYIO CTPOKY IIPUBEHET K OIIMOKe, eCciiu
TOJILKO BCE JIMIITHME CUMBOJILI He SIBJISIOTCSA mpobenamMu (Torma OHM OyAyT yCcedueHBl A0 MaKCUMaJIbHO
OOIYCTUMOM AJIMHEI). (DTO HECKOJIBPKO CTpPaHHOE HCKIIUeHNe NPOAMKTOBaHO cTaHmapToM SQL.) Eciu
IJIMHA COXpaHseMOM CTPOKM OKa3hkIBaeTCd MeHbIle OO0BABJIEHHOMN, 3HAUYEHUs THUIAa character OyOyT
OOITIOIHATCSA Hp06eJ'IaMI/I; a THII character varying IIPOCTO COXPAaHHUT KOPOTKYIO CTPOKY.
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HpH IIOIIBITKE SIBHO IIPHBECTU 3HAaUY€HUHe K TUIly character varying(n) HJIU character (n), 4acThb
CTPOKH, BBIXOHSINAsl 3a IpPaHUIy B n CHUMBOJIOB, VIaJigeTCs, He BBI3BIBasg OIMUOKU. (ITO Takxke
IPOOMKTOBaAHO cTaHmapToM SQL.)

3anucu varchar (n) U char (n) SBISIOTCA CUHOHUMAaMHU character varying(n) H character (n),
COOTBETCTBEHHO. 3allUCH character 0e3 YKa3aHudA OJIMHBEI COOTBETCTBYET character (1). Ecnu xe OJINHA
He YKa3bIBAaeTCs OIS character varying, 9TOT THII OymeT MPHUHUMATh CTPOKHU JTI000T0 pa3Mepa. ITo
IOBeeHUe ABIseTCs paciuperueM Postgres Pro.

ITomumMmo aToro, Postgres Pro mpeniaraeTr TUIl text, B KOTOPOM MOXKHO XPaHUTh CTPOKHU IIPOM3BOJILHOU
OnIUHBL. XOTS THUII text He OIMCaH B cTaHmapTe SQL, ero nognepkuBaioT 1 HeKOoTophie apyrue CYB]I SQL.

3HaYeHUsA TUIA character (PU3UYECKH OOIOJHAIOTCSI NOpobejlaMU OO n CUMBOJIOB M XPaHATCH, a
3aTeM orobOpazkaioTcs B TakoM Buae. OOHAKO NTpPW CPaBHEHWM [OBYX 3HAYEHWU THUIIA character
OOIOJTHSIONIME MPOOENTEl CUMTAIOTCA He3HAYalluMU U UTHOpUPYyIoTCcs. C IpaBujaMu COPTUPOBKH, I'He
IpoOeIbHEIE CHUMBOJIBL SIBJISIIOTCS 3HAYALIMMM, 39TO IIOBEeOeHWE MOXKEeT NPUBOOUTHL K HEOXKUIAaHHBEIM
pes3ylbTaTaM, HampuMmep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHET true
(ycrmoBue OymeT MCTHUHHBIM), XOTsI B jokanmu C cuMBon mpobejia cyuTaeTcss OOJbIlle CHUMBOJIa HOBOM
cTpoku. IIpu npuBefeHUU 3HaUEHUS character K APYrOMY CUMBOJIBHOMY TUITY AOIOJIHSIONINE TTPOOEIb
0TOPaCHIBAIOTCS. 3aMeThTe, YTO 9TU IIPOOEJIEl HeCym CMEBICIIOBYIO HAarpy3Ky B TUIAX character varying
U text W B IpOBepKax II0 I1abGJI0HaM, TO €CTh B LIKE U PETyJIsSPHBIX BRIPAKEHUSX.

Kakve MMeHHO CHMBOJIEI MOXKHO COXPaAHUTh B 3THX THUIMAX MAaHHBIX, 3aBUCHUT OT TOro, Kakoil Habop
CHMBOJIOB OBIJT BEIOpPAH IIpH CO3maHuM 0a3bl HJaHHEIX. OmHAKO CUMBOJ C KomoM O (MHOTHOa Ha3bIBaeMBIH
NUL) coxpaHUTb HeJIb35I, BHE 3aBHCHMOCTH OT BEIOpaHHOrO Habopa CHMBOJIOB. 3a IOAPOOHOCTSIMU
obpaTtuTecs K Pasmeny 22.3.

st xpaHeHUs KOPOTKOM CTpoku (mo 126 GaiT) TpebyeTcss MOMOMHUTEJIBHBEIM 1 6aliT mmioc pa3Mep
caMo¥ CTPOKHM, BKITIOYAs OOIIOIHSIONIME ITPOOEEl OJIsl THIIAa character. [IJIsT CTPOK ONIMHHEE TpebyeTcs
He 1, a 4 pJomoNMHUTENbHBIX OadiTa. CHCTeMa MOXKET aBTOMATHUYECKH CXKHUMAaThb IOIIHHHBIE CTPOKH,
TakK 4YTO (U3HMUYECKHN pa3Mep Ha OHUCKe MOXKeT OHITh MeHbine. OYeHb OJIUHHBIE TEKCTOBBIE CTPOKH
IIePEeHOCSTCS B OTOEIbHBIE TaO U, YTOOL OHHM He 3aMe[JIsiii paboTy C APpyruMH cToI0IaMu. B mo6om
cllydyae MaKCHMaJIbHO BO3MOXKHBIM pa3Mep CTPOKHU cocTaBiseT okono 1 I'B. ([Jomyctumoe 3HaueHUe
n B OOBSBIIEHMH THUIIA JAHHBIX MEHBIIE 3TOr0 YHKCJIa. JTO OOBSCHSIETCS TeM, YTO B 3aBHCHMOCTH OT
KOOWPOBKH KaXKOLIM CHMBOJI MOXKET 3aHHMaTbh HECKOJIbLKO 0alT. Ecinu BHI XKejlaeTe COXPAHSATL CTPOKU
0e3 onpenenéHHoOro npeaesa OJIUHBL, UCIIOIb3YUTEe TUIEL text UJIM character varying 6e€3 yKasaHUS
IJIMHEL, a He 3afgaBaiiTe Kakoe-1ubo O0JbIIoe MaKCUMaJIbHOe 3HaYeHue.)

ITogcka3ka

ITo GBEICTPOOENCTBUIO 3TH TPHU THIIA MPAKTUYECKH HE OTJIMYUAIOTCSA APYTr OT Apyra, He cYuTas
00JIBIIIEr0 Pa3Mepa XpaHEeHUs [JIsI TUIIA C OOMOJTHSIOIIUME ITpo0elaMy ¥ HECKOJIBKUX MAIlTMHHBIX
orepanui ajs MPOBEPKHU [JINHEI TPY COXPAaHEHUU CTPOK B CTONOIIE C OTPAaHNYEHHOM IIUHON. X0TSA
B HeKOTOpHEIX CYB]] Tum character (n) pabotaeT 6uicTpee apyrux, B Postgres Pro aTo He Tak; Ha
meJie character (n) OOBIYHO OKA3hEIBAETCS MeOJIeHHEee OCTAaIbHBLIX TUIIOB 1M3-3a OOIbIIeTro pa3sMepa
OaHHBIX ¥ 60JIee MeIJIeHHOM COPTUPOBKH. B GOJIBIIIMHCTBE ClIyYaeB BMECTO Hero JIyy4Iiie IPUMeHSITh
text UJIHU character varying.

3a wmH(pOpMalmel 0 CHHTAKCHCE CTPOKOBBIX KOHCTAHT oOpatutech K Ilompasmeny 4.1.2.1, a 006
UMEIOIINXCS ornepaTopax U GYHKIUAX Bbl MOXKeTe Y3HaTh B [J1aBe 9.

IIpumep 8.1. Ucnios1b30BaHUE CHMBOJ/IBHBIX THIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok');
SELECT a, char_length(a) FROM testl; —--

a | char_length

135



Tunel JaHHBIX

CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ")

INSERT INTO test2 VALUES ('too long');

CQIIMBKA: 3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- d9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ +_____________
ok | 2
good \ 5
too 1 | 5

OyHKIUA char_length paccmarpuBaetcs B Pasperne 9.4.

B Postgres Pro ecTh emié gBa CUMBOIbHBIX THUIA (PUKCUPOBAHHON OIWHBI, IPUBEOEHHBIe B Tabmuie 8.5.
TUm name CO3maH MO/bLKO OJIST XpaHEHUS MOEHTU(PHUKATOPOB BO BHYTPEHHHUX CHUCTEMHBIX TabIuIlax
¥ He OpemHa3HaueH O OOBYHOTO IIPMMEHEeHHS II0JIb30BaTejIIMH. B HacTosIee BpeMs ero OjIHHa
cocTaBiseT 64 6anTa (63 ASCII-cuMBoOJIa IJIFOC KOHEUYHBIH 3HAK), HO B HCXOOHOM KOfe C OHa 3amaéTcs
KOHCTAHTO¥ NAMEDATALEN. DTa KOHCTAHTa OIIPemesisseTCs BO BpeMs KOMITHUISIIIUY (M €€ MOXKHO MEHSTh
B OCOOBIX CIy4asxX), a KpoMe TOro, MakKCHUMajbHas [JIMHA 10 YMOJYaHUIO MOXKeET OBITh yBeJiMueHa B
CIenylouIux Bepcusx. Tum "char" (oOpaTuTe BHUMaHNE Ha KaBBIUKU) OTIIMYAETCS OT char (1) TEM, UTO
OH (PaKTHUYECKM XpPaHUTCS B ogHOM OatiTe. OH MCIIONb3YETCS BO BHYTPEHHUX CUCTEMHBIX Tabaumax mias
TIPOCTHIX IEePEeYUCITIEHUN.

Taoaumna 8.5. CnenuanbHBIEe CHMBOJIBHBIE THIIBI

HUmMmsn Pasmep Onucanue

"char" 1 6auT BHYTPEHHUN OOHOOANUTHREIN THUT

name 64 OariTa BHYTPEHHUU TUII OJIT UMEH
00BEKTOB

8.4. 1BOUYHbIE TUNbI AAaHHbIX

71 xpaHeHUsT OBOUYHBIX MaHHBIX IpegHa3HadeH TUII bytea; cM. Tabnuily 8.6.

Taoauma 8.6. IBOMYHBIEe THIHI JAaHHBIX

Hmsna Pa3mep Onucanue
bytea 1 unu 4 GaliTa OJIIOC caMa JABOUYHAs CTPOKa IBOUYHAS CTPOKa IepeMeHHOU
IOJIMHBI

IIBOMYHEIE CTPOKH HPENCTaBIISIIOT COOOM IIOCIemoBaTeIbHOCTh OKTETOB (6aMT) M MMEIOT ABa OTIMYUS
OT TEKCTOBBIX CTPOK. BO-TIEPBEIX, B HBOMYHBIX CTPOKAX MOXKHO XPaHUTh O0alThl ¢ KogoM 0 U OPYyTUMH
«HeIleyaTaeMBIMU» 3HadyeHUSIMU (OOBIUHO 9TO 3HAYEHHUS BHE OEeCATUYHOro muamnasoHa 32..126). B
TEKCTOBBIX CTPOKAaX HEJIb351 COXPAaHSATh HyJeBble OaMTH, a TaKXKe 3HAUEHUS U II0CIIeIOBAaTEIbHOCTH
3HAYEHWH, HEe COOTBETCTBYIOIIHE BHIOPAHHON KOOUPOBKE Oa3bl [JaHHBIX. BO-BTOPHIX, B OIEpalUIx
C OBOMYHBIMH CTPOKaMu 00pabaThIBAlOTCS OaMTHI B UYMCTOM BHOE, TOTHA KaK TEKCTOBEIE CTPOKHU
00pabaTLIBAIOTCS B 3aBUCUMOCTH OT SI3LIKOBLIX CTAHIAPTOB. TO €CTh, HBOMYHBIE CTPOKU OOJILIIIE IIOTXOIST
IIJIsT JAHHBIX, KOTOPHIE IIPOTPAMMUCT BUOUT KaK «IIPOCTO OAaMTHI», @ CHMBOJIbHBIE CTPOKH — IJIsI XPaHEHU S
TEeKCTa.

Tun bytea mogmepxuBaeT aABa dopMaTa BBOJA U BEIBOJIA: «IIIeCTHAAIIATEPUYHLIN» U TPAOUIIMOHHBIN OJIs
PostgreSQL ¢opmaTt «creInocnemnoBaTeIbHOCTEW». BXogHbBIE MaHHBIE HNPUHUMAIOTCSI B 000uxX hopMaTax,
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a ¢opMaT BHIXOOHBIX HAaHHBIX 3aBUCUT OT IlapaMeTpa KoHpurypammu bytea output; mo ymomdaHUIO
BHIOPAH ITeCTHaAIlaTePUYHEIN. (3aMeThTe, YTO IMIeCTHAAIlaTePUYHLIN (hopMaT ObLI BBemEH B PostgreSQL
9.0; B paHHUX BEPCHUSIX U HEKOTOPHIX IIPOorpaMMax OH He OymeT paboTaTh.)

Cranpgapt SQL omnpenenseT Opyroil THII ABOMYHBIX HAHHBIX, BLOB (BINARY LARGE OBJECT, OOJIBIIOM
OBOMYHBINM 00beKT). Ero BxomgHOM dopmaT oTinmdaeTcs oT ¢GopMaToB bytea, HO QYHKIIMU U OII€PATOPEI
B OCHOBHOM Te€ XKe.

8.4.1. LllecTHapuaTtepniHbin popMaT bytea

B «mecTtHaguaTepuyHoM» (GopMaTe ABOMYHBIE HaHHBIE KOOUPYIOTCS OBYMS LIECTHAAIATEPUYHBIMU
uudpamMu Ha 6alT, IPU 3TOM HepBas Ludpa COOTBETCTBYeT crapiuM 4 6utam. K monydeHHOU CTpPOKe
mobaBnsieTcs nmpedukc \x (4TOOH OHA OTNIMYanach OT ¢popMaTa CIIEINOoCIeI0BaTENILHOCTH). B HEKOTOPBIX
KOHTEKCTaX 0OpaTHYIO0 KOCYI0 UePTYy HYKHO 3KpaHUpPOBaTh, Tponyonuposas eé (cM. [Togpasmen 4.1.2.1).
BBoguMeble IlecTHapgUaTepudyHble ITUGPE MOTYT OBITH B JIIOOOM pErucTpe, a MexXOy IapaMu Iudp
OOIIyCKAIOTCSI IIPOOesIbHEIe CUMBOJIEI (HO He BHYTPHM Haphl U He B Hadajle IIOCJIeNOBATEIbHOCTH \x).
91oT dopMaT COBMECTHM CO MHOXKECTBOM BHEITHUX IIPUJIOKEHUU U MPOTOKOJIOB, K TOMY Ke OOBIYHO
mpeobpa3dyeTcs OrICTPee, IO3TOMY IIPEAIIOYTUTEJIbHEE UCIIOTH30BaTh €r0.

[Tpumep:

SELECT '\xDEADBEEF';

8.4.2. ®dopmMmaT cneuynocsenoBaTesIbHOCTEN bytea

dopMaT «CIIEeUII0CIem0BaTeIbHOCTEN» TPAOUIIMOHHO NCIIONIb30BasIica B Postgres Pro ansa 3HaYeHUu TUia
bytea. B HéM IBouMYHAas CTPOKa IIPEICTABISAETCS B BUIE ImociaemoBaTeibHOCTH ASCII-cuMBOIOB, a OAWTHI,
HenpepncTaBuMbie B Buae ASCII-cUMBOJIOB, IepenaloTCs B BUe CIIeINoCciefoBaTeIbHOCTeN. ITOT hopMaT
MOZKeT OBITh YIOOEH, eCJIM C TOUKHU 3PEHUS IIPUIOKEHUS ITPeACcTaBeHne 6alT B BUIe CUMBOJIOB UMEET
cMmbeici. Ho Ha mpakTuke 3TO OOBIYHO CO3[OAET IyTAHMIY, TaK KaK OBOUYHBLIE U CUMBOJIBHBIE CTPOKH
MOT'YT BHITJISIIETH OOUHAKOBO, @ KDOME TOI'O BEIOpPAHHBINM MEXaHNU3M CIIELIIOCIeN0BaTEIbHOCTEHN JOBOILHO
HEYKITI0XK. [T09TOMYy B HOBHIX ITPUIIOKEHUSX 3TOT (hpopMaT OOBIYHO HE CTOUT HUCII0Ib30BaTh.

IlepepmaBasi 3Ha4YeHUsT bytea B ¢dopMaTe CHOEINOCIef0BaTEIbHOCTH, OaWThHl C ONpeneléHHBIMU
3HAYEHUSIMU HeoOxo0uMO 3amlWCHBATh CHEIUATTBHEIM 00pa30M, XOTS TaK MOXMCHO 3aluCHIBATh U
BCe 3HAYeHus. B o0meM Bupe [OJig 9TOr0 3HAa4YeHHWe OaliTa HYKHO HpeoOpa3oBaTh B TPEX3HAYHOE
BOCBMEPUYHOE YHCJIO M JmOoOABUTH meped HUM 00paTHYIO KOCyi 4epTy. Camy oOpaTHYIO KOCYIO YepTy
(cuMBOMI C OECATUYHBEIM KOmoM 92) MOXKHO 3amucaThb B BHUOE OBYX TaKUX CUMBOIOB. B TabGmuue 8.7
TIEPEYNCIIEHEl CHMBOJIBI, KOTOPHE HYXKHO 3alMCHBATh CIELIIOCIIEOBATEIbHOCTAMY, U IIPUBEIEHEI
aTbTEePHATUBHEIE BAPUAHTHI 3alIMCH, €CJIM OHU BO3MOIKHHI.

Taoinuna 8.7. CennocjieqoBaTe/IbHOCTH 3allHCH 3HAaYEeHHH bytea

HecarTuuyHoe Onucanue CunemnmnociengoBartelipaomE IMlecTHagmaTepu4YHOE
3Ha4YeHHe OauTa BBOJa IIpeacTaB/IeHHe
0 HYJ1eBOU OauT "\000" "\000"'::bytea \x00
39 amoctpod "rropnm '\047' |''''::bytea \x27
92 obpaTHas Kocas "\\' umm '\134' |'\\'::bytea \x5¢

yepTa
ot 0 mo 31 u oT «HerevyaTaeMbie» |E'\\xxx' ( "\001"'::bytea \x01
127 mo 255 0anThH BOCBMEPUYHOE

3Ha4YeHue)

TpeGOBaHI/IH SKPaHUPOBAHUA HenedvamaembvlX CHMBOJIOB OIIPEOEJIAITCA A3BIKOBBIMKU CTaHOAPTaMH.
HHorma Takve CUMBOJIBI MOT'YT BOCIIDUHUMATLECA U 6e3 CIIELITIOCIEI0BATEJIbHOCTEM.

AmiocTpodbl MOMXKHEI OyOIUPOBAThECS, KaK IMOKa3aHo B Tabmuie 8.7, MIOTOMY YTO 3TO 00SI3aTENLHO [IJIs
m060% TeKCTOBOM CTPOKM B KoMaHIe SQL. ITpu ob1eM pa3bope TeKCTOBOM CTPOKHK BHEIITHHE alloCTPOMEI
yOMpaIoTCs, a Kaxaas apa BHYTPEHHUX CBOOUTCS K OOHOMY CUMBOIY. TakuM o0pa3oM, pyHKIIHS BBOIA
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bytea BUOUT BCEro OOWH amocTpod, KOTOPHIM OoHa oOpabaThiBaeT KakK OOBIYHBINM CHMBOJI B JaHHEIX.
[y6nupoBaTh XKe 00pPaTHYIO KOCYIO UePTy IIPU BBOIE bytea He TpebOyeTCs: 3TOT CUMBOJI CUUTAETCS
0COOBIM M MeHSEeT IMoBefeHMe GYHKIMY BBOIA, KaK IMoKa3aHo B Tabmurie 8.7.

B HEKOTOpHIX KOHTEKCTax oOpaTHas Kocas 4depTa HOONXKHa myOonupoBaThCs (OTHOCUTEJILHO ITPUMEPOB
BHIIIIE), TAaK KaK IIpu 00IeM pa30ope CTPOKOBHIX KOHCTAHT IIapa TaKWX CHUMBOJIOB OyHoeT cBedeHa K
ogHOMY; cM. [Togpa3men 4.1.2.1.

[laHHBEIE Bytea II0 YMOJIYaHUIO BBIBOMSTCS B IIecTHaAnaTtepudHoMm ¢opmate (hex). Ecmu momMeHATH
3HaueHUe bytea output Ha escape, «HemleuaTaeMble» OalTHI IPENCTABIAIOTCS B BUle COOTBETCTBYIOIINX
TPEX3HAYHLIX BOCHMEPHUYHBLIX 3HAUEHWUN, KOTOPHLIE IIPEenBapsAIOTCA OOHOM O0paTHOM KOCOUW 4YepTOoH.
BoJbIIMHCTBO «IleYaTaeMbIX» OaWTOB IIPeACTaBASIIOTCSI OOBIYHLIMU CUMBOJIaMU U3 KJIMEHTCKOTo Habopa
CUMBOJIOB, HaIIpuMep:

SET bytea_output = 'escape';
SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecatuyHbM KomoM 92 (oOpaTHas Kocasi 4YepTa) Ipu BEIBOAE OyOIUpyeTcs. DTO UITIOCTPUPYET
Tabnuua 8.8.

Taoauna 8.8. CnenmociienoBaTe/IbHOCTH BLIXOTHBIX 3HAUYEHHH bytea

HecsaTuuaHOE OnucaHue CneunnocienosartelipaoEp BeIBOOHMMBIH
3HaYeHHe OauTa BbIBOIA pe3yabTar
92 obpaTHas Kocasd  |\\ '\134"'::bytea \\

yepTa
ot 0 mo 31 u ot «HemedyaTaeMble» |\xxx (3HaUYeHUe "\001"'::bytea \001
127 mo 255 OadTHI Oatita)
ot 32 mo 126 «rmevyaTtaeMble» npencraBiieHUe "\176'::bytea ~

0alThI U3 KIIMEHTCKOT O

Habopa CUMBOJIOB

B 3aBucuMocTM OT NOpUMEHSIEMOM KJIMeHTCKo# Oubnuoreku Postgres Pro, mnsa mnpeoOGpa3oBaHUSA
3HAYEHWH bytea B CHEICTPOKH 1 06PAaTHO MOTYT OTPEeOOBATHCS HOTOTHUTEIIBHEIE OelicTBUA. Hampumep,
€CJIM TIPUIOKEHNEe COXPAHSET B CTPOKAX CUMBOJILI IEPEBOAA CTPOK, BO3MOXKHO UX TaKXKe HYKHO OymeT
IpenCcTaBUTh CIELIOCIeq0BaTEIbHOCTIMU.

8.5. Tunbl paTbl/BpeMeHm

Postgres Pro mompmepzkuBaeT IOIHBEIM HaOop THIIOB maThl M BpeMeHu SQL, mokazauHbINM B Tabmuie 8.9.
Ormnepanuu, BO3MOXKHBIE C STUMM THIIAaMM OAHHBIX, OnKHCaHBl B Pasmerne 9.9. Bce maTel CUUTAIOTCS IIO
I'puropuaHCcKOMy KajleHOapio, Jaxe [JI1 BpeMeHH! [0 eTro BBeJeHUs (3a JOIOIHUTEIbHEIMU CBEIEeHUSIMHU
ob6patuTecs K Pazgemny B.6).

Ta6aumna 8.9. Tunbel JaThbl/BpeMeHH

HUmsa Pazmep OnucaxHue Haumenbinee |HaubGonbmiee |TouyHOCTH
3HaYeHue 3HaYeHHue
timestamp 8 GauT JaTa U BpeMs 4713 mo H. 3. 294276 H. 5. 1
[ (p) ] (6e3 gacoBoro MUKPOCEKYHIA
[ without mosica)
time zone ]
timestamp [ ( |8 6auT oaTta u BpeMsa |4713 po H. 3. 294276 H. 3. 1
p) 1 with (c 9acoBEIM MUKPOCEKYHOa
time zone IOsICOM)
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8

HNmsa Paszmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3HaYeHHue 3HaYeHHue
date 4 6anTa maTta (6e3 4713 po H. 5. 5874897 H.3. |1 meHsb
BPEMEHHU CyTOK)
time [ ( p) ] |8 6auT BpeMs cyTok ( |00:00:00 24:00:00 1
[ without 0e3 maTsl) MHUKPOCEKyHIa
time zone ]
time [ ( p) 1 |12 6auT BpeMs OHA ( 00:00:00+1559 |24:00:00-1559 |1
with time 6e3 maThl), MHUKPOCEKYyHIa
zone C 94aCOBEIM
II0sICOM
interval [ 16 6auT BpeMeHHOU -178000000 net 178000000 meT |1
moasg 1 [ ( UHTEepBal MUKPOCEKYHTIa
p) ]
IIpuMmeyanue

Cranpgapt SQL TpebyeT, 4TOOBI THII timestamp HOOpPa3yMeBall timestamp without time zone
(BpeMsi 6e3 wacoBoro mosica), u Postgres Pro cnegyeT atomy. [1711 KPaTKOCTH t imestamp with time
zone MOXKHO 3alucaTh KaK timestamptz; 9TO pacmupenue Postgres Pro.

THUIE time, t imestamp B interval IPUHUMAIOT He0oOs3aTeIbHOE 3HaYeHNe TOYHOCTH p, OIIpeiensioilee,
CKOJILKO 3HAKOB IIOCJIe 3allsIiTOM MOJI?KHO COXPaHSTbCA B CeKyHAaaxX. Ilo yMom4aHHIO TOYHOCTh He
orpaHn4YmBaeTcs. [JonycTuMble 3HAaYEHUS p JIeXaT B uHTepBase ot 0 go 6.

Tum interval [OOHOJIHUTEJIPHO ITO3BOJISIET OTPAHHYUTL HaAOOpP COXpPaHSEMBIX MOJIEW CIIEOVIOIINMU
bpazamu:

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

3aMeTBTe, 4YTO €CJIM YKa3aHHEl U nong, U TOUHOCTE p, YKa3aHUe nong OOJIZKHO BKJIIO4YAaTh SECOND, TaK KakK
TOYHOCTB IIPMMEHHUMaA TOJIBKO K CEeKyHIIaM.

Tum time with time zone ompepnesyieH cTaHmapToM SQL, HO B ero ONpenesieHUU OINMCAHBl CBOMCTBA
COMHUTEJIbHOM ILIeHHOCTHU. B OOIBIITMHCTBE ClIydaeB COYeTaHHe TUIIOB date, time, timestamp without
time zone W timestamp with time zone YOOBJIETBOPSET BCe MOTPeOHOCTHU B QYHKIIMOHAJIE HaT/BPeMEHH,
BO3HHKAIOIINE B IIPUIIOZKEHUAX.

5.1. BBoa paTtbl/BpeMeHu

3HaYeHUS OaThl ¥ BPEMEHHW IMPUHUMAIOTCS IIPAKTHYEeCKH B JII000M pa3yMHOM ¢opMmaTte, BKimodas 1SO
8601, SQL-coBMmecTuMbiii, TpamunuoHHbM (Gopmatr POSTGRES u pgpyrue. B HekKoTopwix ¢opMaTax
TIOPSNOK [aThl, Mecslla X rofga BO BBOOUMOM flaTe HEOOHO3HA4YeH U I03TOMY NOANepKUBAETCS SBHOE
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onpenenenue popmara. I sTOoro ipegHa3HadeH napaMmeTp DateStyle. Korma on mmMeeT 3HaYeHue MDY,
BeIOMpaEeTCsa MHTepIpeTalus MecsIl-IeHb-TOl, 3Ha4YeHUI0 DMY COOTBETCTBYET AE€Hb-MECSI-TOMN, a YMD —
TOO-MeCSII-OeHb.

Postgres Pro oGpabGaThiBaeT BBOAWMMBLIE 3HAYEHUsI OaTh/BpeMeHu Oojiee TmOKO, 4eM TOTrO Tpebyer
craugapTt SQL. Tounrle mpaBuiia pa3bopa AaThl/BPEMEHUM W PACIO3HABaeMble TEKCTOBBIE IOJISI, B TOM
4yCiie Ha3BAHUS MECSLEB, HEW HeJeNN U YaCOBBIX MOSCOB ONMUCAHEL B [Ipunoxkenun B.

HOMHI/ITe, 4yTO JIIO0BIE BBOOMMEIE 3HAYEHHNsI OAaThbl WM BPEMEHH HY2KHO 3aKJ/II4YaThb B aHOCTpO(be,
KakK TEeKCTOBBIE CTPOKH. 3a MOOIOIHUTENILHOM mHdopMarmein obpatutech K [lompasmeny 4.1.2.7. SQL
IpenyCcMaTpPUBAET CIIEOVIOIINNA CHHTAKCHUC:

tun [ (p) 1 'BHaueHue'

3mech p — HeoOsI3aTeNTbHOE YKa3aHue TOYHOCTH, OIpeaerIsIollee YMCII0 3HaKOB IOCJIe TOYKY B CEKYHIaX.
ToYHOCTE MOKEeT OLITE OIIpeieeHa OJI TUIIOB time, t imestamp ¥ interval B uHTepBasne oT 0 go 6. Eciu
B ompefesieHuY KOHCTAHTHl TOYHOCTh HEe YKa3aHa, OHa CYMTAETCS PaBHOM TOUYHOCTU 3HAYEHUS B CTPOKE
(#0 He Gombine 6 1udP).

8.5.1.1. AlaTbl

B Tab6muie 8.10 mpuBemeHb HEKOTOPHIE JOIYCTUMEIE 3HAYEHUS TUIIA date.

Taonuma 8.10. BBoouMeIie naTbl

IIpumep Onucanue

1999-01-08 ISO 8601; 8 ssuBaps B m060M pexkuMe (peKoMeHayeMbli popmar)

January 8, 1999 BOCIIPMHHUMAETCS OOHO3HAYHO B JIIOO0OM pexkXuMe datestyle

1/8/1999 8 sHBaps B pexxuMe MDY u 1 aBTycTa B pexkuMe DMY

1/18/1999 18 sHBaps B pexXuMe MDY; HEIOIIyCTUMAas faTa B APYTUX pPexXuMax

01/02/03 2 gauBapg 2003 r. B pexxuMe MDY; 1 ¢eBpansg 2003 r. B pexkuMe DMY
u 3 ¢peBpansg 2001 r. B pexkxume YMD

1999-Jan-08 8 ssHBaps B MI0O60M pexkuMe

Jan-08-1999 8 ssHBaps B M1060M pexkuMe

08-Jan-1999 8 ssHBaps B MIOOOM pexRUME

99-Jan-08 8 sTHBaps B peXUMe YMD; omnOKa B OPYTUX peRuMax

08-Jan-99 8 ssHBaps; omMOKa B pexKuMe YMD

Jan-08-99 8 ssHBaps; omnOKa B pekuMe YMD

19990108 ISO 8601; 8 suBaps 1999 B nro6oM pexxuMe

990108 ISO 8601; 8 suBaps 1999 B m060M pexxuMe

1999.008 rof 4 OeHb roga

J2451187 I0JIMaHCKUU JeHb

January 8, 99 BC 99 mo =. 5.

8.5.1.2. Bpemsa

[ XxpaHeHUsI BPEMEHM CYTOK 0e3 maThl mpefHa3HauyeHbl TUMH time [ (p) ] without time zone u
time [ (p) ] with time zone. THI t ime 0e3 YTOYHEHUS SKBUBAJIEHTEH TUIIY time without time zone.

IomycTuMble BBOOUMEIE 3HAUEHUST 9TUX TUIIOB COCTOSIT U3 3allCU BPeMEHU CYyTOK U Heo0s3aTeJIbHOTO
yKas3aHus 9acoBoro nosca. (Cm. Tabnuny 8.11 u Tabnuiry 8.12.) Ecnu B 3Ha4eHUY A1 TUIIA time without
time =zone yKa3bIBa€TCS 4YaCOBOW IIOSC, OH IIPOCTO HUTrHopupyetcsa. Tak ke OymeT UTHOPUPOBATHLCS
maTa, eciu e€ yKasaTh, 3a MCK/IIOYeHHeM CJlydaeB, Korfja B yKa3aHHOM YaCOBOM IIOsICe IPHUHSAT
IIepexof Ha JIeTHee BpeMsi, HallpUMep America/New_York. B maHHOM ciy4ae yka3aTb faTy He0OX0OUMO,
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‘-ITO6I>I CUCTeMa MOrJla OIIpeneiuTh, IPDUMEHAETCA JIN OGI)I‘IHOE,‘ HUJIN JIeTHee BpeMs. COOTBeTCTBYIOH.[ee
CMeEIIleHe YaCOBOTI'O II0sCa 3allrChIBAaeTCd B 3HAYEHUHU time with time zone.

Ta6auma 8.11. BBomumoe BpeMsi

IIpumep Onucanue

04:05:06.789 ISO 8601

04:05:06 ISO 8601

04:05 ISO 8601

040506 ISO 8601

04:05 AM TO XKe, uTo u 04:05; AM He MeHseT
3Ha4YeHNWe BpeMeHU

04:05 PM TO ke, 4To U 16:05; 9yachel OOJI2KHEI OBITH

<=12

04:05:06.789-8

ISO 8601, ¢ yacoBEIM IIOSICOM B BUIE
cMmertenus ot UTC

04:05:06-08:00

ISO 8601, ¢ 4acoBEIM IIOSICOM B BHU[E
cMmetenuda ot UTC

04:05-08:00 ISO 8601, ¢ yacoBBIM IOSICOM B BHU[E
cmemtenus: ot UTC

040506-08 ISO 8601, ¢ yacoBBIM IOSICOM B BU[E
cmetnenus: ot UTC

040506+0730 ISO 8601, ¢ 4acoBBEIM HOSICOM,

3aJJaBaeMbIM HelleJI04YHCIIEeHHBIM
cMmeitenueMm ot UTC

040506+07:30:00

cMmemenue ot UTC, 3amaHHOE 00 CEKYH]
(1e monyckaetcs B ISO 8601)

04:05:06 PST

4aCcoBOM ITOSIC 3aHaéTcs abOopeBuaTy PO

2003-04-12 04:05:06 America/New_York

YacoBOMU II0SIC BaﬂaéTCH IIOJTHBIM

Ha3BaHUEM

Taoiuna 8.12. BBooguMbIM 4aCOBOM IOSIC

IIpumep OnucaHue

PST ab0peBuartypa (Pacific Standard Time,

CTaHmapTHOE TUXOOKEaHCKOe BpeMsi)

America/New_York

II0JIHOE€ Ha3BaHHKE YaCOBOI'O IIOsCa

PST8PDT yKa3aHHe 9acoBOro mnosca B ctune POSIX

-8:00:00 cMelleHre 4yacoBoro mosica PST ot UTC

-8:00 cMmeittenne yacoBoro mnosica PST ot UTC (
pacmmpenHsit popmat ISO 8601)

-800 cMmeitienne yacoBoro mosica PST ot UTC (
craHpgapTHbIM ¢dopmart ISO 8601)

-8 cMelnenre 4acoBoro mosica PST ot UTC (
ctaHmapTHe popmat ISO 8601)

zulu IPHUHSATOE Y BOeHHBIX coKpauleHue UTC

KpaTkas popma zulu (TakkKe omnpenesnera B ISO
8601)

ITogpoGHee y3HATH O TOM, KaK YKa3bIBaeTCsI YaCOBOM IT0SIC, MOXKHO B [Tompa3smere 8.5.3.
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8.5.1.3. laTbl U BpemMsa

HomycTtumMble 3HaYeHUs THUNOB timestamp coCTOAT U3 3amucH OaThl M BPEMEHH, IIOCJIE KOTOPOTO
MOXKeT YKa3bIBaThCS HaCOBOU II0SC M Heo0s3aTellbHOe yTOUYHEeHHe AD WU BC, OIpenesisdiolllee 30Xy
IO Halllell 3pHl M HAIly 3Py COOTBETCTBEHHO. (AD/BC MOXKHO yKa3aThb U IIepel 4aCOBBIM II0SICOM, HO
IPeNNOYTUTEIIbHEE TIEPBHIM BapuaHT.) TakuM ob6pa3om:

1999-01-08 04:05:06
n
1999-01-08 04:05:06 -8:00

OOIIyCTMMBIE BapHaHTHI, COOTBETCTByIoInme cTaHmapTty ISO 8601. B pomomHeHHWE K 3TOMY
nonmep>KHUBaeTCsI PacIIpPOCTPaHEHHBIN GopMaT:

January 8 04:05:06 1999 PST

Crangapt SQL pa3nu4yaeT KOHCTAHTHI THIOB timestamp without time zone M timestamp with
time =zone MO 3HAKY «+» UIU «-» U CMEIIEHUI0O YaCOBOTO MoOsica, N00aBIeHHOMY IOCJIE€ BPEeMEHH.
CrnepmoBaTeNnbHO, COTJIACHO CTaHOAPTy, 3alUCH

TIMESTAMP '2004-10-19 10:23:54"
OOJI2KEH COOTBETCTBOBATL THUII timestamp without time zone, a
TIMESTAMP '2004-10-19 10:23:54+02"

TUII timestamp with time zone. Postgres Pro Hukorga He aHalIW3WpPyeT COLEPKUMOE TEKCTOBOMU
CTPOKHY, 4TOOBI OIIpeNeNnuTh TUIl 3HAYEeHUs, U II103ToMy o0e 3amnucu O0ynyT oOpaboTaHbl KaK 3HaUYeHUS
TUIIA timestamp without time =zone. YTOOB TeKCTOBasi KOHCTaHTa oOpabaThiBajiach KakK timestamp
with time zone, YKAXKHTE 3TOT THII SIBHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+402'

B KoHCTaHTe Tulla timestamp without time zone Postgres Pro mpocTo urHopupyet 4acoBou nosc. To
€CTh Pe3yIbTUPYIOIlee 3HaYEHNEe BEIYUCIISIETCS TOJIbKO M3 IIOJIed JaThl/BPEMEHU U He MOACTPauBaeTCcs
101 YKa3aHHBIM YaCOBOU IOSC.

3HayeHUs timestamp with time zone BHyTpu Bcerza xpaHaTcsa B UTC (Universal Coordinated Time,
BcemupHO€E CKOOPOVHUPOBAHHOE BpeMs uinu BpeMs 1o I'puasuuy, GMT). BBoguMoe 3HaueHHUe, B KOTOPOM
SIBHO YKa3aH 4YacoBoi mosc, nepeBoautcs B UTC ¢ yuéToM cMellleHUs JaHHOTO 4acoBOro mosica. Eciu
BO BXOOHOM CTPOKE He yKa3aH 4acOBOU II0sC, IOApa3yMeBaeTCsa 4YaCOBOM IOSIC, 3aJaHHBINM CUCTEMHEIM
napaMmeTpoM TimeZone u BpeMs Tak ke nepecuuteiBaeTrcsa B UTC co cMeneHueM timezone.

Korpa 3HayeHMe timestamp with time zone BHIBOOUTCS, OHO Bcerma mmpeodpasyeTcs u3 UTC B TeKymImin
YacoBOM MOSIC timezone M OTOOpPaXKaeTCs Kak JIOKaJTbHOEe BpeMs. YTOOH IONMYyYUTh BPeMs [JIs OPYToTo
YacoBOr0 osica, Hy2KHO 1100 U3MEHUTH t imezone, TUO0 BOCIIOJIL30BATHCSA KOHCTPYKLMEH AT TIME ZONE
(cm. IMTogpasmen 9.9.4).

B mpeob6pa3oBaHUSX MEXAY timestamp without time zone M timestamp with time zone OOBIYHO
OpenmnojaraeTcs, 4YTO 3HaYeHHe timestamp without time =zone COOEPXKUT MECTHOe BpeMs (mis
Y4acoBOTO IT0sica timezone). [IpyroM 94acoBOM MOSIC Ast MpeoOpa30BaHUsI MOXKHO 3aflaTh C ITOMOIIBIO AT
TIME ZONE.

8.5.1.4. CneumnanbHbie 3HAYEeHUA

Postgres Pro pmst ymoOCcTBa TIOHOJEpPXKMBAaeT HECKOIbKO CIleIMajbHBIX 3HA4YEeHUM [aThl/BpeMeEHH,
nepeuncieHHbXx B Tabnuie 8.13. 3HaueHUs infinity U —-infinity mMelOT ocoboe IpencTaBlIieHUE B
CUCTeMe U OHUM 0TOOpaXKalTCd B TOM XKe BUIle, TOTAA KaK APYyrue BapuaHTH IPU YTEHUU ITPeo0pa3yoTcsa
B 3Ha4YeHHUs OaThl/BpeMeHH. (B 9acTHOCTH, now M HOmOOHBIE CTPOKM HpPeoOpas3yioTCsS B aKTyalbHHIE
3HAUYEHWsST BPEeMEHW B MOMEHT 4TeHusd.) UTOOBl MCIIOIb30BaTh 3TH 3HAUEHUS B KayeCcTBe KOHCTAHT B
KoMaHpgax SQL, ux Hy2KHO 3aK/I04aTh B allOCTPOdHI.
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Ta6auna 8.13. CnenuaabHbIEe 3HAYECHHUS TaThl/BpeMeHH

BBOJIHMEIH CTPOKa HOHYCTHMLIG THIIBI OnucaHnue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
oTcuéTta BpemeHu B Unix)

infinity date, timestamp BpeMs II0CJIe MaKCUMaJIbHOMU
OOTIYCTUMOM OaThH

—-infinity date, timestamp BpeMs 10 MUHUMAaJIbHOU’
OOIYCTUMOM OAThH

now date, time, timestamp BpeMsi Hadalla TeKyH.IefI
TPaH3aKINU

today date, timestamp BpeMs Hadajla TEKYIINX CYTOK (
00:00)

tomorrow date, timestamp BpeMs Havalla CIeAyIoImUX CyTOK
(00:00)

yesterday date, timestamp BpeMs Hadalla IpegblayIinux
CYTOK (00:00)

allballs time 00:00:00.00 UTC

O monydeHWs TeKyIllel [OaTh/BPEMEHU COOTBETCTBYIOIIETO THUIIA MOXKHO TaKXKe UCIOIb30BaTh
ciegyiome SQL-coBMecTuMble (GYHKIMU: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP,
LOCALTIME M LOCALTIMESTAMP. (Cm. [Tompasmen 9.9.5.) 3amMeThTe, 4TO BO BXOOHBIX CTpPOKax 9Tu SQL-
(pyHKIIUM He paclo3HaIOTCH.

BauMaHue

BxomgHble 3Ha4YeHMS now, today, tomorrow H yesterday BIIOJIHE KOPPEKTHO pa60TaIOT
B HWHTEPAKTHUBHEBIX SQL-KOMaHHaX, HO KOIr'mja KOMaHOBI COXPaHAITCA [OJid IIOCJIenyroInero
BEITIOJIHEHM S, HaAIIPMMEP B IIOAT'OTOBJIEHHEBIX OIl€paTOopPaX, IIPEedCTaBJIEHUAX HMJIKN OIIPpEedeJIEeHUAX
byHKIIMH, UX MOBEJeHWE MOXKET OBITh HEOXKUOAHHBEIM. Takasi CTpOKa MOXKET IIpeoOpa30BaThCs B
KOHKpPEeTHOE 3Ha4YE€HHEe BPpEMEHH, KOTOPOE 3aTeM 6y;|1eT HCIIOJIB30BATHCSA I'Oopa3ao I1032ke MOMEHTa,
Korfma OHO OBIJIO mOJIydeHO. B Takux caydasix ciefyeT HCIIOIb30BaTh OmHY u3 SQL-GyHKIIMI.
Hampumep, CURRENT_DATE + 1 OymeT paboTaTh HafieXkHee, 4eM 'tomorrow': :date.

8.5.2. BbiBOA paTbl/BpeMeHm

B KaudecTBe BEIXOOHOTO ¢hopMaTa THUIIOB AaThkl/BPpEMEHU MOXKHO HCIIOJIb30BaTh OOUH U3 YETHIPEX CTUIIEH:
ISO 8601, SQL (Ingres), TpaguuuonHbiii popmatr POSTGRES (dopmar date B Unix) unu German. Ilo
ymosrgaHuio BeiOpaH ¢popmat ISO. (Ctanmapt SQL Tpebyet, uToOH HCIOnIb30Bajicss umenHo I1SO 8601.
IIpyroii ¢opmaTr Has3biBaeTcsa «SQL» HMCKIIOYMTEJIPHO 110 MCTOPUYECKUM NOpuYuHaM.) [IpuMepHl Bcex
CTUJIel BBIBOOA mepeuunciieHsl B Tabnuie 8.14. BoobIlle co 3HaUEeHUSIMHU THUIIOB date M time BEHIBOOUIACH
OBl TOJIBKO YaCTh [aThl UM BPEMEHM M3 ITOKa3aHHBIX MpuMepoB, HO co ctuneM POSTGRES 3HaueHue
maTel 0e3 BpeMeHu BEIBOOUTCS B ¢popmMate I1SO.

Ta6auma 8.14. CTuiu BbIBOJA OaThI/BpeMsi

Ctunb Onucanne ITpumep
IS0 ISO 8601, ctanmapt 1997-12-17 07:37:16-08

SQL
SQL TPagUIIMOHHBIN CTUITh 12/17/1997 07:37:16.00 PST
Postgres M3HavaJIbHBIN CTUIIb Wed Dec 17 07:37:16 1997 PST
German pervoHabHBIN CTUIID 17.12.1997 07:37:16.00 PST
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IIpumeuanue

ISO 8601 yka3rIBaeT, 4TO AaTa OOJI?KHA OTHENSATHCS OT BpeMeHU OYKBOW T B BEPXHEM PETrUCTpe.
Postgres Pro npuHuMaeT 3TOT ¢popMaT IIPH BBOMAE, HO IIPHU BEIBOIE BCTABJISIET BMECTO T MPo06es, Kak
IIOKAa3aHO BBIIIIE. ITO CAEIAHO AJId YIyUIlIeHUS YUTaeMOCTH U OJi1 cCOBMecTuMOCTH ¢ RFC 3339 u
opyrumu CYB]I.

B ctunax SQL m POSTGRES penbp BHIBOOUTCS HEpeEnd MECALEM, €CIIH yCTaHOBJIEH HOpsaAgok DMY,
a B IIPOTHUBHOM ClIydae Mecsl BRIBOOUTCS Ilepen pHEM. (Kak aTOT mapaMeTp TakxKe BIHSET Ha
UHTEPIIPETAlMI0 BXOOHBIX 3HadYeHHUM, onucaHo B [lompaspesie 8.5.1) CoOOTBETCTBYIOUIHE IIPHUMEPEHI
mokKa3aHH B Tabmuie 8.15.

Taosuna 8.15. CorjialieHHusi 0 MOPSITKE KOMIIOHEHTOB IaThl

IlapamMeTp datestyle |Ilopsinok mpu BBome |IIpumep BbIBOOa

SQL, DMY nesb/mecsan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY vMecsn/ness/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nens/mMecarn/ron Wed 17 Dec 07:37:16 1997 PST

B ¢dopmaTte ISO dwacoBoil mosic Bcerga oToOpaxKaeTCs B BHUIE YHCJIOBOTO CMEIeHus CO 3HAKOM
OTHOCHUTEJIBHO BCEMHPHOI'0 KoopauHupoBaHHOTO BpeMenu (UTC); miist 30H K BOCTOKY OT ['prUHBMYA 3HAK
CMeIleHUs IOJI0KUTE IbHEIM. CMelneHue 6ymeT oToOpazxKaThbCs KakK hh (TOJIBKO Yachl), €CJIM OHO 3aIaéTCs
LEeIBIM YUCJIOM YacoB, KaK hh:mm, €CJIM OHO 3aJa€TCS I1eJIBIM YMCJIOM MUHYT, MU KaK hh:mm:ss. (TpeTuit
BapHMaHT HEBO3MOZKEH B COBPEMEHHEIX CTaHOAPTaX 4YaCOBHIX IIOACOB, HO OH MOXKeET HOH&JIOGI/ITBCH Ipu
pa60Te C OTMETKaMHU BPpEMEHH, IMTPeJIIEeCTBYIOIIUMU ITPUHATHUIO CTAHOAPTU3NPOBAHHBIX YaCOBBIX HOHCOB.)
B npyrux dopmaTax gaThl 4acoOBOM Osic 0OToOpaXKaeTcs: Kak OYKBEHHOE COKpallleHue, eCJIU OHO IIPUHSITO
B TEKyllleM IIosice. B MpOTMBHOM ciy4dae OH oToOpazKaeTcs KaK YUCJIOBOE CMeIleHWe CO 3HaKOM B
ctanmaptHoM popmarte ISO 8601 (hh unu hhmm).

CTunb gaThl/BpeMeHH II0JIL30BaTeIb MOXKET BEIOPATEh C IIOMOIIBI0O KOMAHOL SET datestyle, TapaMeTpa
DateStyle B ¢aiine KoHuUrypalmu postgresqgl.conf WK IIePeMEHHOW OKPYXKeHUSA PGDATESTYLE Ha
CepBepe UJIu KJIIUEHTE.

IOnsa Oombiieir THOKOCTH IpH (GOPMATHPOBAHHY BEIBOOHMMOI TATH/BPEMEHH MOXKHO MCIIOIb30BaTh
dyHKIIUIO to_char (cMm. Paspmen 9.8).

8.5.3. HacoBble nosca

YacoBele mosica W IIpaBUjla HUX IIPUMEHEHUs ONpenessloTCs, KaK BHEl 3HaeTe, He TOJBKO II0
reorpauyeckuM, HO U 110 MOJIUTUYECKUM cooOpazkeHUsAM. HacoBhHIEe II0sica BO BCEM Mupe Onlnu 6ojee-
MeHee CTaHOapTU3WPOBaHBl B Hadajle IPOLIIOro BeKa, HO OHU IIPOJOJIKAI0T IIpeTepleBaTh U3MEHEHUS,
B YaCTHOCTH 9TO KacaeTcCs Ilepexona Ha JeTHee BpeMs. [ pacuéra BpeMeHU B mpouuioM Postgres
Pro monydaetr uctopuyeckue CBeJeHUS O IIpaBUJIaX YaCOBHIX IIOSCOB M3 pPACIPOCTPaHEHHOU O6a3bl
manHbIX IANA (Olson). g Oygyllero BpeMeHu IpefnojiaraeTcs, 4To B 3alaHHOM 4aCOBOM Iosice OyayT
IpOOOJIKAaTh OelCTBOBATh IIOCIEIHUE IPUHATEIE IIpaBUiIa.

Postgres Pro cTpemMuTCsa K COBMECTUMOCTH CO cTaHfmapToM SQL B HauboJiee TUIUYHEIX ciiydyasax. OgHaKo
crargapt SQL pmomyckaeT HEKOTOpPHIE CTPAHHOCTH IPU CMENIMBaHUW TUIOB OAaThHl U BpeMeHH. [IBe
O4YeBUAHBIE TIPOOTIEMEI:

* XoOTs Ons Tulla date 9YaCOBOU ITOSIC yKa3aTh HEeJIb3s, 3TO MO2KHO cesiaTh OJIsl TUIIA time. B
P€eaJIbHOCTHU 3TO HEe O4YE€HBb II0JIE3HO, TaK KakK 6e3 OaThI HEJIE35d TOYHO OIIPENEeJINTh CMEeIlleHue IIpu
IIepexone Ha JIETHEee BpeMs.

e TITo yMom4aHHMIO YaCOBOM MOSIC 3aJaeTCs IMOCTOSTHHEIM cMelteHueM oT UTC. 3To TakxkKe He
IIO3BOJISET YUECTh JIETHEE BpeMs IIpH apudMeTHYeCKUX Ollepaluil ¢ JaTaMu, IepeCceKaluMu
TpaHULEL IeTHET0 BPEMEHN.
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I[TosTOMYy MBI COBETYEM KCIIONB30BATh YACOBOM IOSIC C TUIIAaMM, BKJIIOYAIOIIMMM M BPeEMsI, U maTy. Mul
He PeKOMeHAyeM HMCIIOJIb30BaTh TUII time with time zone (XoTs Postgres Pro mopmepzkKuBaeT ero s
CTaphIX NPUJIOXKEHUU U COBMECTUMOCTH cO cTaHmapToM SQL). [I71 TUIIOB, BK/IIOYAIOIIUX TOJIBKO AATy
UJIM TOJIBKO BpeMs, B Postgres Pro npepmonaraeTcsi MECTHEIM 4YaCOBOM IIOSIC.

Bce 3HaueHusa gaTe ¥ BpEMEHU C 4aCOBEIM IIOSICOM mperncTaBisaioTcs BHyTpu B UTC, a npu nepemaue
KJIMEHTCKOMY ITPUJIOKEHUIO OHU IIEPEBOOATCS B MECTHOE BpeMs, IIPU 3TOM YaCOBOM II0SIC 10 YMOJTYaHUIO
oInpenenseTcs IlapaMeTpoM KoHurypaiuu TimeZone.

Postgres Pro mo3BossieT 3agaTh 4aCOBOM ITOSIC TPEMS CIIOCOOaMU:

* TlomHoe Ha3BaHME YAaCOBOTO I10sICa, HAIIPpUMep America/New_York. Bce momycTumble Ha3BaHUS
TIepevrcieHbl B IPeACTaBJIeHUH pg_timezone_names (cM. Paszmgen 50.96). OnpenmeneHus 4aCOBBIX
mosicoB Postgres Pro 6epé€t u3 mMmMpoKo pacrnpocTpaHeHHOM 6a3kl [ANA, Tak 4TO MMeHa YaCOBBIX
nosicoB Postgres Pro 6ynyT BoCIpHHUMATE U OPYyrUe IPUIIOXKEHN.

* A606peBuaTypa 4acOBOI'0O IOsica, HAaIpuMep PST. Takoe ompeneneHue IIPOCTO 3afaéT CMEIeHue OT
UTC, B oT/imuue OT MOJTHBIX Ha3BaHUH II0SICOB, KOTOPHEIE KPOMeE TOTO ITOApa3yMeBaloT U ITpaBuiia
rmepexopa Ha JIeTHee BpeMs. Pacrio3HaBaeMble aO0peBUaTypPH IePEYHCIIEHH B ITPeACTaBIeHUHN
pg_timezone_abbrevs (cM. Pazmern 50.95). AGGpeBUaTypPhl MOKHO MCIIOJIb30BATh BO BBOJUMBIX
3HAYEeHUSIX JaThl/BpeMeHU U B ollepaTope AT TIME ZONE, HO He B MapaMeTpax KOHGUrypaiuu
TimeZone u log timezone.

* IToMmumo ab66peBUaTyp U Ha3BaHUM YaCOBLIX 11051cOB Postgres Pro npuHuMaeT yKa3aHUS 9aCOBBIX
mosicoB B ctusie POSIX, kak onucano B Pa3zgesie B.5. 3TOT BapuaHT OORIYHO MEeHEE MPEANOUYTUTEIIEH,
YyeM HCIIOJIb30BaHUe NMeHOBAaHHOTO YaCcOBOTO II0sIiCa, HO OH MOXKeT OBITh e JUHCTBEHHEIM
BO3MOZKHBIM, €CJIU [JIsT HY2KHOI'0 YaCOBOTO IT0sica HeT 3amnucu B 6a3e maHHBIX IANA.

Bkpartie, pasnuyne Mexkay abO0peBHaTypaMy M IIOJTHBIMH HAa3BaHUSIMM 3aK/IIOYAIOTCS B CIEOYIOIIEeM:
ab0peBHUaTypPHI IPEICTABIISAIOT onpeneneéHHbH caBur oT UTC, a monHOe Ha3BaHUE TOOPa3yMeBaeT ellé u
MECTHO€ IIPaBUJIO II0 IIepexony Ha JIETHEee BpeMs, TO eCTh, BO3MOXKHO, aBa casura ot UTC. Hanpuwmep,
2014-06-04 12:00 America/New_York IpeACTaBJIsSET IIOJIOEeHb II0 MECTHOMY BPpEMEHU B Hbm-PIopK, 4yTO
IJIsI MaHHOTO OHS ObII0 OHI JIeTHUM BOCTOUYHBIM BpeMeHeM (EDT unu UTC-4). Tak 4To 2014-06-04 12:00
EDT o003Ha4aeT TOT 2Ke MOMEeHT BpeMeHHu. Ho 2014-06-04 12:00 EST 3amaéT CTaHOApPTHOE BOCTOYHOE
BpemMms (UTC-5), He 3aBUCHIIIEE O TOTO, HEMCTBOBAJIO JIU JIETHEE BPEMS B 3TOT OEHb.

Maio Toro, B HEKOTOPHIX IOPUCOUKITHUSAX OfHA U Ta XKe ab0peBraTypa YacoBOTO II0sICa O3HAYasla pa3HkEe
comeuru UTC B pa3Hoe BpeMsi; HampuMep, abOpeBHaTypa MOCKOBCKOTO BpeMEHM MSK HECKOJIBKO JIET
o3"auana UTC+3, a 3aTem ctasna o3HauaTth UTC+4. Postgres Pro o6pabateiBaeT Takue ab0peBUaTypH B
COOTBETCTBUHU C UX SHAYEHUSIMU Ha 3aJaHHYIO JAaTy, HO, KaK U C IIDUMEPOM BEIIIE EST, 9TO HEe OGHS&TGJ’IBHO
6YJIGT COOTBETCTBOBATE MECTHOMY I'DAKIaHCKOMY BPEMEHHU B 3TOT JEHb.

HezaBucumMo oT (OpPMEI, PErucTp B Ha3BaHUAX M abO0peBHaTypax YaCOBEIX IIOSICOB He BaxkeH. (B
PostgreSQL no Bepcuu 8.2 oH rme-To UMeJl 3HaYeHUE, a IOe-To HeT.)

Hu HasBaHus, HU aO0peBHATypPHl YaCOBBIX II0SICOB, HE 3alllUTHI B CAMOM CEPBEPE; OHU CUYUTHIBAIOTCS
u3 dainoB KOHPUTYyparuy, HaXOOAIIMNXCSA B IYTAX . ../share/timezone/ U .../share/timezonesets/
OTHOCHUTEJIbHO KaTajiora ycTaHOBKHU (cM. Paspgen B.4).

[TapameTp KoHGurypanum TimeZone MOXKHO yCTaHOBUTH B postgresgl.conf WM JIOOBIM OPYTUM
CTAHOAPTHBEIM crocoboM, omucaHHBIM B [71aBe 18. YacoBo#l mosC MOXKeT ObITh TAKXKe OIPEHesIEH
CIENYIOIIUMHU CIIEITUAJIBHEIMU CIlocobamu:

* YacoBoi mosic Ojis TEKYIIero ceaHca MOXKHO YCTaHOBUTH C MOMOINBI0 SQL-KoMaHAE SET TIME ZONE.
9To anmbTEepHATHUBHAS 3aIllliCh KOMaHOH SET TIMEZONE TO, 60omee cooTBeTCTBYyomasa SQL-cTaHOapTy.

* Ecnu ycTaHOBJIEHa IIepeMeHHas OKPYKeHUs PGTZ, KIIHeHTH libpq ncnonb3yioT eé 3HadYeHue,
BBITIOJTHSS ITPU MTOOKJIIOUEHWH K CEepPBePy KOMaHAy SET TIME ZONE.

8.5.4. BBop MHTepBaJsioB

3HaYeHUs THIIA interval MOTYT OBITH 3allMCaHBI B CJIEAYIOIIEH pacIIupeHHoN GhopMe:
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[Q] xommuecTBO EOHHHIIA [KOMHUYECTBO EOHHHIA...] [HanpaBlIeHHE]

raoe xomumuectBO — 3TO YHUCIIO (BO3MO}KHO, co 3HaKOM); enuHHIla — OOHO U3 3HAYEHUN: microsecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpEBIE
0003HaYaT COOTBETCTBEHHO MUKPOCEKYHIBI, MUJIIINCEKYHObI, CEKYHObI, MUHYTHI, YacChl, IHU, HEOEeIu,
MECSIIbI, TOOBI, MeCATHUIIETHS, BeKa U ThHICAYEeJIeTH), JTU00 3TH JKe CJI0Ba BO MHOXKECTBEHHOM YMHCJIe,
nubo ux COKpPaAllleHWsd; HanpaBiaeHHe MOXKET IIPDUHUMATh 3HAYEHHEe ago (Ha3a;1) UIn OBITH IIYCTBIM.
3HaK @ gBIsgeTcd HeoOs3aTenbHBIM. Bce 3aJdaHHBI€ BEJIMYHWHBI PA3JIUYHBIX €OWHHUI CYMMHUDPYIOTCSA
BMeCTe C y‘-IéTOM 3HaKa 4uceJsl. YKalaHue ago MeHseT 3HaK BCeX moJIen Ha HpOTHBOHOHO}KHBIfI. 3TOT
CUHTAKCHUC TaKxKe HCIOJIb3yeTCs IIPU BEIBOZE UHTEePBasa, eciii napaMmetp IntervalStyle mmeeT 3HaueHue
postgres_verbose.

KonuuecTBa mHel, 4acoB, MUHYT U CEKyH[ MOXKHO ONpPEHNENINUTh, HE YKa3blBas IBHO COOTBETCTBYIOIIUE
enuHULE. HampumMep, 3a0uck '1 12:59:10' paBHO3HA4YHa 'l day 12 hours 59 min 10 sec'.CodeTaHue
rofa U Mecslla TakKXKe MOXKHO 3allicaTh Yepe3 MUHYC; HalIpuMep '200-10"' o3HAUaeT TO, Ke 94TO U '200
years 10 months'. (Ha camoM fenie TOJMBKO 3THU KpaTKue (POpMEI pa3pelleHsl cTangapToM SQL u oHu
HUCTIOJIB3YIOTCS IIPU BEIBOME, KOrma IntervalStyle UMeeT 3HaUeHUe sql_standard.)

HHTepBaJbl MOXKHO TaKXKe 3alliCHIBAThL B BuAe, onpeneneéHHoM B ISO 8601, mubo B «popMaTe C KOgaMu»,
OIMMCAaHHOM B pasmene 4.4.3.2 3Toro cTaHmapTa, JTuO0 B «aJIbTePHATUBHOM ¢GopMaTe», OIMHCAHHOM B
pa3gerne 4.4.3.3. PopMaT ¢ KOgaMHu BBEITTISIOUT TakK:

P xomuuecTBO emHHHIIA [ KONHYECTBO e€OHHHNA ...] [ T [ KOMHYECTBO €IHHHIA ...]]

CTpoka OONKHA HAYWHATHLCI C CHUMBOJIa P M MOXKeT BKJII0UaTh TakXKe T IIepel BpeMeHeM CYTOK.
[MonmycTuMBIEe KOOBI eQUHUI] IepedncsieHsl B Tabnurie 8.16. Kogbl emuHUI MOXKHO OIIYCTHUTh UJIM YKa3aTh
B JII0O00OM TIOPSIIKE, HO KOMIIOHEHTHI BPEeMEHM CYTOK AOJIXKHBI MATH IIOCJIe CUMBOJIa T. B 9WacTHOCTH,
3Ha4YeHUe KoJa M 3aBUCHUT OT TOTO, paclojaraeTcs JIU OH A0 WU IIocye T.

Ta6auma 8.16. Koabl eTHHHUIT BpeMeHHBIX HHTepBasioB ISO 8601

Kon 3HauyeHHE

Y TObI

M MecCsIIH (B gaTe)

\ Hegenu

D OHU

H YacChl

M MUHYTH (BO BDEMEHU)
S CEKyHOHI

B anbTepHaTUBHOM ¢dopMaTe:

P [ rog—mMecgy—neHb | [ T 4Yacel:MHHYTE:CEKYHIObl ]

CTPOKAa OOJI>)KHA HAaUYMHATHCS C P, a T pa3dessieT KOMIOHEHTH JaThl U BpeMeHU. 3HaUeHUsT BHIPaXKaloTCs
YuCcjIaMH1 TaK e, KakK 1 B gatax ISO 8601.

ITpu 3amucy MHTEPBAJIBPHON KOHCTAHTH C YKa3aHUEM roses UM MPUCBAaWBAHUYU CTOJIOIY TuIa interval
CTPOKMU C nongmi, HHTEPIIPEeTallusd HEIIOME4YEeHHEBIX BEJIMYWH 3aBUCHUT OT TONEeH. Hanpnmep, INTERVAL '1'
YEAR BOCIIPHHHUMAETCA KakK 1 ron, a INTERVAL 'l' — KakK 1 CeKyHIa. KpOMe TOr'0, 3HAYEHUsA «CIIpaBa»
OT MEHBIIIETr0 3Havdalllero I10JIsA, 3aJaHHOI'0O B OIIPeeJIeHNH rnoneH, IIPOCTO OT6paCLIBaIOTC5I. HaHpHMep,
B 3aIMCH INTERVAL 'l day 2:03:04' HOUR TO MINUTE OymyT OTOPOIIIEHBI CEKYH[EI, HO HE JIE€Hb.

CormacHo ctaHpmapty SQL, Bce KOMIOHEHTHI 3HaueHHs interval moykHBI OBITH OOHOTO 3HaKa, U
BeOyUIUM MUHYC IIPUMEHSIeTCS KO BCEM KOMIIOHEHTaM; HallpuMep, MHUHYC B 3alucu '-1 2:03:04°'
ONpUMEHSsIeTCSI M K [HIO, M K 4YacaMmM/MuHyTaM/ceKyHmaMm. Postgres Pro mo3BoinseT 3amaBaTh OIS
Pa3HBIX KOMIIOHEHTOB pPa3Hble 3HAKW U TPAOUIIMOHHO oOpabaThiBaeT 3HAK KaxXKIOT'0 KOMIIOHEHTa B
TEKCTOBOM ITPEMCTABJIEHUU OTHAENbHO OT OPYTHUX, TaK 4YTO B HAaHHOM Cly4ae YaChl/MUHYTBI/CEKYHIBI
OyOyT CUHMTATBHCS MOIOXKUTEIbHBIMU. ECy mapaMeTp IntervalStyle MMeeT 3HaYeHUe sql_standard,
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BEOyWIWY 3HAK IPUMEHSIETCS KO BCEM KOMIIOHEHTaM (HO TOJIBKO €CJIM OHUM He COOepzKaT 3HaKM SIBHO). B
IIPOTUBHOM ClIy4ae OeHCTBYIOT TPAamUIIMOHHEIE TpaBuia Postgres Pro. Bo n3texaHne HEOQHO3HAYHOCTHU
peKoMeHOyeTCs 0oOaBIATh 3HAK K KaKIOMYy KOMIIOHEHTY C OTPULIATETbHEIM 3HAYEHUEM.

3HadeHUs IOJIed MOTYT cofepzkaTh OPOOHYI0 YacTh: Hanmpumep, '1.5 weeks' WU '01: 02: 03.45"'.
OmHAKO MOCKOJIBKY MHTEPBAJl COOEPKUT TOIBKO TPHU IIEJIBIX €OUHUILI (MEeCSIIbl, THU, MUKPOCEKYH/IHI),
OpOoOHEIE €OUHUITHI MOJXKHBEI OBITH pa3dgefieHbl Ha Oolee MenKHe emuHuIbl. [IpoOHBIE YacTU E€IUHWII,
TIPEBBIMIAOIINX MECSIIBI, YCEKAIOTCS [0 IIeJIOT0 YKMCla MeCsIleB, HanpuMep '1.5 years' npeodpa3yeTcs
B 'l year 6 mons'. [IpoOHBIE YaCTH HeOeNlbh WM OHEHM IIepecUUTHIBAIOTCA B IeJI0e YHCJI0 OHEH U
MUKPOCEKYHJ, U3 pacudé€Tra, 4To B Mecsne 30 mHel, a B cyTKax — 24 4daca, HanmpuMep, '1.75 months'
CTAHOBUTCS 1 mon 22 days 12:00:00. Ha BEIXOOE TOJIBKO CEKYHOBI MOTYT UMETh OPOOHYIO YacCTh.

B Ta6muue 8.17 moKasaHO HECKOJIBKO IIPUMEPOB [IOIIYCTUMBIX BBOOUMEBIX 3HAUEHMM THUIIA interval.

Ta6auma 8.17. BBog HHTEepBa/IOB

IIpumep Onucanue

1-2 CranpaptHbif dopMmaT SQL: 1 roxg u 2 Mecsiia

3 4:05:06 Cranpmaptubiit dopmaT SQL: 3 gHsa 4 yaca 5 MUHYT
6 CekyH[

1 year 2 months 3 days 4 hours 5 minutes 6 |TpamunuoHHBIM ¢hopmMaT Postgres: 1 rom 2 Mecsiiia

seconds 3 oHsa 4 yaca 5 MUHYT 6 CEKyH[

P1Y2M3DT4H5M6S «®opmMmart ¢ kogamu>» ISO 8601: To Ke 3HaUeHNE,

4YTO U BBIIIIE

P0001-02-03T04:05:06 «AnbTepHaTuBHBIN popmaT» ISO 8601: To ke
3HauYeHUe, YTO U BEIIIE

Tun interval IpencTaBlieH BHYTPU B BUOE OTHOENILHBEIX 3HAYEHUU MeCSIeB, JHEW U MUKPOCEKYHO. ITO
00BSICHSIETCSI TEM, YTO YHUCJIO MHEU B Mecslle MOXKeT ObITh Pa3HBIM, a B CYTKaxX MOXKET ObITh U 23, u 25
4aCcOB B [IHM Ilepexoa Ha JieTHee/3UMHee BpeMsi. 3JHaUeHUsI MeCSIEeB M OHEM IIpedCcTaBlIeHbl 1eJIbIMU
YHCJlaMU, @ B MUKPOCEKYHAaX MOTYT IPEACTaBIATLCSA CEKYH/BI C APOOHOM YacThio. Tak KakK MHTEpPBaIbl
OOBIYHO ITOYYAIOTCSI M3 CTPOKOBBIX KOHCTAHT MJIM IIPU BLIYMTAHUM THUIIOB timestamp, 3TOT CIIOCOD
xpaHeHus 93pHeKTUBEH B OONBIIMHCTBE CIIyYaeB, HO MOXKET JaBaTh HEOXKUIAHHBIE PE3YJIbTATHI:

SELECT EXTRACT (hours from '80 minutes'::interval);
date_part

SELECT EXTRACT (days from '80 hours'::interval);
date_part

I7151 KOPPEKTHUPOBKHY YKCJIa MHEHM 1 YacOB, KOTMa OHU BBEIXOISAT 3a OOBIYHEIE I'PAHUIILI, €CTh CIeIHalbHbIe
byHKIUM justify_days M justify_hours.

8.5.5. BbiBOA MHTEpBaJIOB

dopMaT BHIBOfa THIa interval MoxKeT ompemensiTbCs OOHHUM M3 YETHIPEX CTUilekl: sql_standard,
postgres, postgres_verbose B iso_8601. BH6paTb nyﬂﬂﬂﬁ CTUJIF IIO3BOJIAIET KOMaHIa SET
intervalstyle (IO yMOT4YaHUIO BHIOPAH postgres). [IpuMepsl (GOPMaTOB PA3HBIX CTHIIEH ITOKa3aHLI B
Tab6mnuie 8.18.

Ctunb sql_standard BEIIAET pe3yIbTaT, COOTBETCTBYIOIIMH cTaHmapTy SQL, ecnu 3HaueHNe MHTepBasa
YIOBJIETBOPSET OTPAaHUYEHUAM CTaHHapTa (1 comepKUT Iub0 TOJIBKO I'Of U Mecsll, 1100 TOJIBKO OeHb U
BpPEMs, U IIPU 3TOM BCe €0 KOMIIOHEHTHI OOHOTO 3HaKa). B MpOTHBHOM ciydae BEIBOOUTCS TOO-Mecdll, 3a
KOTODPBIM HAET JaTa-BpeMs, @ B KOMIIOHEHTHI [JIs1 OMHO3HAYHOCTH SIBHO HOOABIISIOTCS 3HAKH.
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BEIBOf B CTHIIE postgres COOTBETCTBYET (popmaTy, KOTOpsIHM Ol mpuHST B PostgreSQL mo Bepcuwm 8.4,
Korga nmapametp DateStyle umesn 3HaueHue IS0.

BrIBOO B CTUIIE postgres_verbose COOTBETCTBYeT (popmaTy, KOTOPHIM OvlI IMpuHAT B PostgreSQL mo
Bepcuu 8.4, Korga 3HaYeHUEeM MapaMeTpPOM DateStyle OBITIO HE ISO.

BriBOm B cTHIIE iso_8601 COOTBETCTBYET «hopMaTy C KOgaMu» OIMCaHHOMY B pa3zene 4.4.3.2 ¢dopMaTa
ISO 8601.

Taoaunma 8.18. IlpuMmepsI CTUIEH BHIBOJAa HHTEPBA/IOB

Ctuiab HNuTepBan roa-mecsan (MHTEepBal JeHb- CMeuIlaHHbIN
BpeMs HHTepBaJl
sql_standard 1-2 3 4:05:06 -1-2 43 -4:05:06
postgres 1 year 2 mons 3 days 04:05:06 -1 year -2 mons +3 days
-04:05:06
postgres_verbose @ 1 year 2 mons @ 3 days 4 hours 5 mins (@ 1 year 2 mons -3 days
6 secs 4 hours 5 mins 6 secs
ago
iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B Postgres Pro ectws cranmapTHBH SQL-TUI boolean; cM. Tabmuiy 8.19. Tum boolean MOXKET UMETh
clenyiomnire CocTosAHUA: «true», «false» u TpeThbe cocTosHHE, «unknown», KOTOpO€ IIpPenCcTaBIIsAETCS
SQL-3Hauenuem NULL.

Taoauma 8.19. JIoruuyeCcKHuH THII JaHHBIX

HUmsa Pazmep OnucaHue
boolean 1 6auT COCTOsIHHE: UCTHUHA UJIN JIOXKb

Jloruueckue KOHCTAHTEL MOT‘y'T IIpencTaBlIAThECSA B SQL—3anpocax CJ'IeJIYIOIJ_II/IMI/I KJIIOYUEBBIMUX CJIOBAMU
SQL: TRUE, FALSE ¥ NULL.

OyHKIIMS BBOJA [MOaHHBIX THUIIA boolean BOCIHPUHUMAET CIEOyIOIINEe CTPOKOBBIE IIPEOCTaBIEeHUS
COCTOSAHUSA «true»:

true
yes
on

1

U ciaengylouue rnpeacCraBII€EHud COCTOAHUA «false»:

false
no
off

0

Takzke BOCIPUHUMAIOTCS YHUKAJIbHEIE TPEe(UKCH 9TUX CTPOK, HAIIPUMED t UM n. PETUCTp CUMBOJIOB HE
UMeeT 3HauYeHus, a MpobeTbHBIe CUMBOJIEL B Ha4Yasie ¥ B KOHIIe CTPOKU UTHOPUPYIOTCH.

®yHKUMS BEHIBOAA MAaHHBIX THUIA boolean BCETAa BHIOAET t MJIM f, KaK MoKa3aHo B [Ipumepe 8.2.

IIpumep 8.2. Ucnnonb30BaHHue THIIA boolean

CREATE TABLE testl (a boolean, b text);
INSERT INTO testl VALUES (TRUE, 'sic est');
INSERT INTO testl VALUES (FALSE, 'non est');
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SELECT * FROM testl;

t | sic est
f | non est

SELECT * FROM testl WHERE a;

t | sic est

KimiodeBble cimoBa TRUE W FALSE SBASIOTCSA IIPEAIIOYTHUTENBHBIMU (COOTBETCTBYIOIIMMU CTaHOAPTY
SQL) mng 3amuMcu JTorTu4YeckuxX KOHCTaHT B SQL-3zampocax. Ho BBl TakXKe MOXKeETe HCIIOJIb30BaTh
CTPOKOBEIE IIPENCTABIEHUS, KOTOPbIE HOOIIyCKaeT CHMHTAKCUC CTPOKOBBIX KOHCTaAHT, OIIMCAHHBIA B
I[Togpa3zpene 4.1.2.7, HanpuMep, 'yes': :boolean.

3aMeTbTe, 4YTO IIPH aHalu3e 3allpoCa TRUE M FALSE aBTOMATH4YE€CKH CUYHUTAIOTCA 3HAYEHHUsIMHU THUIIA
boolean, HO OJid NULL 3TO He TakK, IIOTOMY 4YTO eMy:MOX«ﬂ?COOTBeTCTBOBaTBJHOGOﬂ tun. [losTomy B
HEKOTOPBIX KOHTEKCTaX MOXKeET HOTpGGOBaTLCH IIpUBECTHU NULL K THUIIY boolean SIBHO, HallpuMep TakK:
NULL: :boolean. C ,upyroﬁ CTOPOHEI, IIPpHUBEOEHHE CTpOKOBOfI KOHCTAHTEI K JIOTU4YECKOMY THUIIY MOZKHO
OIIYCTHUTE B T€X KOHTEKCTaX, I'lle aHaJIn3aTOopP 3aIlIpoCa MOXKET IIOHATH, YTO 6YKBaJ'I]>Hoe 3Ha4YeHue OJOJIZKHO
UMETh THUII boolean.

8.7. Tunbl Nepe4vYmncsieHnn

Tune! mepeyucieHuii (enum) onpenensaoT CTaTUYeCKUN yIIopAOoYeHHbIM Habop 3HaYeH, TaK XKe Kak
U TUIE enum, CyLIECTBYIOIIWE B pPsife sI3BIKOB IPOrpaMMUPOBaHUs. B KadecTBe NepeducieHust MOXKHO
TIPUBECTYU OHU HeOenu Uiu Habop COCTOSTHUH.

8.7.1. O6bAaBNneHUe NnepevymncsieHnun
Tun nepeuncnenui cosgaioTcs ¢ moMmouIbio KomMaHasl CREATE TYPE, HannpuMmep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');
Co3maHHBIE THITEI €NUM MOZKHO HMCIIOIb30BaTh B OIIpefeIeHusAX Tabmul 1 GyHKITUH, KaK 1 J1I00ble IpyTue:

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
CREATE TABLE person (

name text,

current_mood mood

)i

INSERT INTO person VALUES ('Moe', 'happy'):;

SELECT * FROM person WHERE current_mood = 'happy';
name | current_mood

______ S

Moe | happy

(1 row)

8.7.2. Nopapok

IMopsooK 3HAYEeHWHN B MEPEYUCIIEHUN OMPENesieTCs TOCIeq0BaTeTbHOCThIO, B KOTOPOU ObIIM YKa3aHBI
3HAYEHUs MPU CO3[aHuM THUMA. [lepedyncieHus MOAAepPKUBAIOTCS BCEMM CTaHAAPTHLIMM OTlepaTopaMu
CpaBHEHUS U CBSI3aHHLIMU arperaTHHIMU QyHKUMsIMU. Hampumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
name | current_mood

_______ +______________

Moe | happy

Curly | ok
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(2 rows)

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;

name | current_mood
_______ +______________
Curly | ok

Moe | happy

(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN (current_mood) FROM person);
name

8.7.3. be3onacHOCTb TMNa

Bce TumBl mepeduCIeHuM CYMTAIOTCA YHUKAJIbHBIMU M T09TOMY 3HAUYEeHMS Pa3HBIX THUIIOB HEIb34
CpaBHUBaTh. B3rnsgHUTE Ha 9TOT IPUMeEP:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)i
INSERT INTO holidays (num_weeks, happiness) VALUES (4, 'happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (6, 'very happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (8, 'ecstatic');
INSERT INTO holidays (num_weeks, happiness) VALUES (2, 'sad');
OUIMBKA: HeBepHOe 3HauYeHHUe IOiId [epeuucineHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

OUIMBKA: omnepaTop He cymecTByeT: mood = happiness

Ecnu BaM mefCTBUTENBLHO HYKHO CHe/IaTh YTO-TO II0H00HO0e, BE MOXKeTe JTH00 peaTu30BaTh COOCTBEHHEIN
omeparTop, 1160 TBHO IMpeoObpa30oBaTh TUIILI B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;
name | num_weeks

8.7.4. TOHKOCTM peasnin3auum

B meTkax 3HaUYeHUM perucrTtp uMeeT 3HadeHHe, T. €. 'happy' U 'HAPPY' — He OOHO U TO XKe. TakXe B
MeTKaX UMEIOT 3Ha4YeHHue Hp06eHbI.

XoTsl TUIBI-TIEPEYMCIIEHUSI NpefHa3HaYeHbl IIPeXOe BCero [jIsi CTaTU4YeCKuX HaO0OpoB 3HAYEHUMH,
UMEETCS BO3MOXKHOCTh [00aBJIATH HOBBIE 3HAUEHWsS B CYIIECTBYIOIIMN THUM-TIEepPEYUCIIEHUe U
nepeuMeHOBEBaTh 3HadeHUsA (cM. ALTER TYPE). OmHako ymandaTh CYLUIeCTBYIOIINE 3HAYEHUS U3
IIepeyYuCiieHusl, a TaKXKe HU3MEHATh UX [OPSAOOK, Hejlb3s — [OJIA IIOJIyYeHUsI HYXKHOI'O pe3yibraTa
IIpUOETCS YOAIUTh ¥ BOCCO3MATh 3TO IIepeduciieHue.

3HaueHHe enum 3aHHMaeT Ha mOucke 4 OaMTa. [IJlMHa TEKCTOBOM METKM 3HAUYeHHs OTpPaHMUYeHa
ImapaMeTpPoOM KOMITHIISITNY NAMEDATALEN; B CTAHIapPTHEIX cO0pKax Postgres Pro oH orpaHUYWBAET [IUHY
63 OarTaMHU.
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ComocTaBJieHUsI BHYTPEHHUX 3HAYEHUH enum C TEKCTOBEIMU METKaMH XPaHSITCSA B CHUCTEMHOM KaTaJjiore
pg_enum. OH MOXKeT OBITH IOJIE3EH B PSOE CIIydaeB.

8.8. leoMmeTpnyeckue Tvnbl

l'eomeTpudyeckye THUOBI [OaHHHEIX [PENCTaBISIOT OOBEKTHL B [OBYMEPHOM IIpPOCTpaHCTBe. Bce
cymectByoIine B Postgres Pro reomeTpudeckue THUITH ITIepedrcieHsl B Tabmuie 8.20.

Ta6mauna 8.20. l'eoMmeTpuYeCKHE THIIBI

HNms Pa3mep Onucanue IIpencraBiienue
point 16 6auT Touka Ha IIJIOCKOCTU (x,y)
line 32 banTa BeckoHeuyHas npsMas {A,B,C}
lseg 32 OatiTa OTpe3ok ((x1,y1),(x2,y2))
box 32 banTa [MpamMoyronbHUK ((x1,y1),(x2,y2))
path 16+16n 6aiT 3aKpBITHH Iy Th (ITOTOOHBIMH ((x1,y1),...)
MHOT'OYTOJIbHUKY)
path 16+16n 6auT OTKpPLBITHEIN IIYTh [(x1,y1),...]
polygon 40+16n 6aut MHoOTO0YyTroJIbHUK (ITO0mOoOHEIN 3aKpeIiTOMY |((x1,y1),...)
yTH)
circle 24 GaiiTa OKpPYy>XHOCTH <(x,y),r> (ueHTp
OKPY2KHOCTH B
paguyc)

711 BRITIOJTHEHUS Pa3/IMYHBIX T€OMEeTPUYECKUX OIepaliii, B 4aCTHOCTU MaclITaOUpPOBaHUs, BpallleHUs
u onpenenenus nepecedenuii, PostgreSQL npepnnaraer 6oraTeiii Habop GyHKIUN U onepaTopoB. OHU
paccMmaTpuBaioTcs B Pa3smene 9.11.

8.8.1. Toukm

Touyku — 9TO OCHOBHOM 3JIEMEHT, Ha Oaze KOTOPOT'O CTPOATCA BCE OCTAJIbHEIE TE€EOMETPUYECKHNE THUIIEL.
3HaueHUS TUIIA point 3alMCHIBAIOTCA B OOHOM M3 OABYX q)OpMaTOB:

Ir'oe x 1 y — KOOPAOWHATHEI TOYKHU Ha IIJIOCKOCTH, BEIPDA2KEHHEBIEe YU CJIaMHU C nJIaBawIIel TOYKOU.

BriBopsiTCST TOUKM B ITEPBOM dopMare.

8.8.2. Npambie

[TpsiMble TIPeOCTaBISIOTCS JTUHENHBIM ypaBHEeHHEM AX + By + ¢ = 0, rme A ¥ B He MOTYT OBITh paBHHI 0
OOHOBPEMEHHO. 3HayeHus TUIIA line BBOOATCSA U BEIBOOATCS B CIIEOYIOIIEM BUOE:

{4 B, C}

KpOMe TOT'O, OJIA BBOOA MO2KET HMCIIOJIb30BATHCA mobas U3 9TUX (I)OpM:

[ ( x1, y1) , (x2, y2) ]
((x1, y1) , (x2, y2) )

(x1, y1) , (x2, y2)

x1 , yl , x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3/IndHbIe TOYKM Ha JaHHOW HNPSIMOH.

8.8.3. OTpe3kmu

OTpe30K MNOpPEeOCTaBIISEeTCsSI Hapod TOYEK, OMNPEedeNsioIIdX KOHIIBI OTpe3Ka. 3HadueHMsA THIla lseg
3aIMChIBAIOTCS B OOHOM U3 Clegylomux ¢hopM:
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[ (( x1 , y1 ) , ( x2 , y2) ]
( (x1, y1) , (x2, y2) )
(x1 , y1) , ( x2, y2)
x1 , yl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIEL OTpe3Ka.
BriBomsiTCS OTPE3KM B IIepBOM opMare.

8.8.4. NpAMOYrosibHUKMU

[TpsIMOYTOJILHUK MNPEIACTAaBIIAETCSI OBYMS TOYKAMM, HAXOOSIIUMMCHA B IIPOTHBOIIOJIOKHEBEIX €T0 yIrjax.
3HaYeHUs THIIA box 3alKUCHIBAIOTCS B OOQHOM M3 CIEeOYIOIIUX (GOpM:

((x1, y1) , (x2, y2) )
(x1, y1) , (x2, y2)
x1 , yi , x2 , y2
roe (x1,yl) U (x2,y2) — IIPOTHUBOIIOJIOZKHBIE YTI'JIBI IIPAMOYIOJIBHHUKA.

BrIBomsATCSI MPSIMOYTONBHUKY BO BTOPOH popme.

Bo BBOOMMOM 3HaUYEHUU MOTYyT OBITh YKa3aHHI 00651 OBaA ITPOTUBOIIOJIOZKHEIX YI'JIa, HO 3aTéM OHHU 6YJIYT
YIIOpAOO4Y€eHEBI, TaK YTO BHYTPH COXPAHATCA HpaBbeI BerHI/IfI ¥ JIEBLIM HUXKHUU YT'JiBI, B TAKOM IIOPAOKE.

8.8.5. NMNytmn

Iyt mpencTaBasiioT COOOM CIHCKM COEOWHEHHEBIX TOo4eK. IIyTu MOTyT OBITH 3aKpblMbiMu, KOrma
mogpa3yMeBaeTCsi, YTO IepBas U IIOCJIeNHSS TOYKA B CIHCKE COeOUHEHBI, WJIH OMKPbIMbIMU, B
MIPOTHUBHOM CIIydae.

3HAaYeHU THUIIA path 3aIKUCHEIBAIOTCS B OMHOM M3 CIEOYIOIIHUX (GOpM:

[ (x2, y1) , ..., (xn , yn ) 1
((x1, y1) , ..., (xn , yn) )
(x1 , y1) , ..., (xn , yn)

( x1 , yl ;e Xxn , yn )
x1 , vyl ;e xXn , yn

rIe TOYKH 3a[aioT Y3JIbl CETMEeHTOB, COCTABIISIONINX MyTh. KBagpaTHBIE CKOOKH ( [ ] ) YKa3bIBAIOT, YTO IYTh
OTKPHITHIM, a KPYyTJIkie ( () ) — 3aKpHITHIN. Korga BHEITHHE CKOOKH OITYCKalOTCsI, KaK B IIOKA3aHHBIX BHIIIE
TIOCJIeAHUX TPEX hopMaX, CUMTAETCS, YTO NyTh 3aKPHITHIH.

[TyTu; BEIBOOSATCSA B IIEPBOU UJIM BTOPOU (POpMe, B COOTBETCTBUU C TUIIOM.

8.8.6. MHOroyrosibHUKu

MHOFOYTOJII:HI/IKI/I IIpeagcCTaBIdI0TCA CIIMCKaMU TO4YEK (BepH_II/IH). MHOFOYTOJII:HI/IKI/I IIOXO02KHY Ha 3aKPHITHIE
IIYTHU, HO XPAHATCA B IPYI'OM BUOE U OJIA paGOTLI C HUMHU IIpEeJHa3HaA4Y€H OTHOEJIbHEIN Ha60p (I)y'HKI_II/Iﬂ

3HaYeHUs TUMA polygon 3aIlMCHIBAIOTCS B OJHOU M3 CIIEOVIOIINX (HOPM:

((xt, y1 ), ..., (xn, yn) )
(x1 , y2) , ... , (xn , yn)
(x1 , y1 ;e g xn , yn )

x1 , yl ;e g xn , yn

r7ie TOYKHY 3a7al0T y3JIl CETMEHTOB, 00pa3yIoIIuX IPaHuIly MHOTOYTOIbHUKA.
BRIBOISITCSI MHOTOYTOJIBHUKY B IIEPBOM ¢opMare.

8.8.7. OKpYy>XHOCTH

OKpPYKHOCTH 3aHal0TCsS KOOpPOWHATAMH IIeHTPa U PaguycoM. 3HAYEeHUs THUMA circle 3alMCHIBAIOTCS B
OOHOM U3 CIeOyIonux ¢GopMaToB:
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14

14

14

XX X X
NN ORR

14

rme (x,y) — LIEHTP OKPYXKHOCTH, a r — €€ pajuyc.

BriBOOATCS OKPYKHOCTHU B IIEPBOM (popMare.

8.9. Tunbl, onucbiBaOLLue CeTeBble agpeca

Postgres Pro mpepjaraeT TUIB OJaHHBEIX O XpaHeHUs anpecoB IPv4, IPv6 u MAC, noka3aHHBIE B
Tabmnurie 8.21. [I514 XpaHEeHUS CETEBBIX alPeCOB JIyYIlle UCII0Ib30BaTh 3TU TUITHL, @ HE TPOCTHIE TEKCTOBLIE
CTPOKM, TakK KakK Postgres Pro mposepsieT BBOOWMBIE 3Ha4Ye€HUS OAHHBEIX TUIIOB U IIPEOOCTaBIIseT
CHelnuaIn3upOBaHHbIE OIEPATOPH U QYHKIMYU A1t paboTel ¢ HuMH (cMm. Pasmen 9.12).

Ta6auna 8.21. Tunsl, ONHCHIBAIOIIHE CeTEeBbIE aapeca

HNmsa Pazmep OnucaHue

cidr 7 unu 19 6auT Cetu IPv4 u IPv6

inet 7 unu 19 6auT Vanw u cetu IPv4 u IPv6
macaddr 6 OalT MAC-agpeca

macaddrs$ 8 bauT MAC-ampeca (B popmate EUI-64)

ITpu copTupoBKEe TUIIOB inet U cidr, agpeca IPv4 Bcerma upgyTt go ampecos IPv6, B ToMm umcie ampeca
IPv4, BkmtouéHHble B IPV6 unu comocTaBieHHble ¢ HUMH, HanpuMep ::10.2.3.4 unn ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-azmpec y3/a U MOXKeT TakKe COOepzKaTh ero MOACEeTh, BCE B OMHOM
none. ITomceTh IpencTaBAsIeTCS YUCIIOM OUT, ONPefesaIonuX agpec CeTU B ajpece y3ia (MU «MacKy
cetu»). Ecnu Macka ceTu paBHa 32 mgns appeca IPv4, Takoe 3HaueHUMe NIpencTaBiisieT He MOIACETHh, a
omnpenesieHHBIN y3en. Agpeca IPv6 umerot gnuny 128 6UT, TO3TOMY YHUKAJILHBIM agpec y3Jjia 3amaéeTcs
Cc Macko# 128 O6uT. 3aMeTbTe, YTO KOI'fla HYKHO, YTOOB IIPUHUMAIINUCh TOJIPKO afgpeca CeTei, cienyer
HUCIOJIb30BaTh TUI cidr, @ HE inet.

BBogumble 3HaUEHUS TAKOT'O THUIIA OOJI?KHBEI UMEeTh popMaT anpec/y, Ie agpec — aapec IPv4 unu IPv6,
a y — 4ucio OUT B MacKe ceTu. ECiM KOMIOHEHT /y OIYINEeH, Macka CeTH CUHUTaeTCs paBHOU 32 mis
IPv4 u 128 gns IPv6, Tak 4ToO 3TO 3HaYeHue OyIOeT IMPeaCcTaBiIsaTh OOUH y3e. IIpu BEIBOOe KOMIIOHEHT /
y OIIyCKaeTCs, eCJIU CEeTEeBOM afpec OoIpenessaeT agpec OOHOTO y3ia.

8.9.2. cidr

Tun cidr cogepxurt onpepenenue cetu IPv4 unu IPv6. BxogHbie U BEIXOOHBIE (DOPMATEI COOTBETCTBYIOT
cornamenusaM CIDR (Classless Internet Domain Routing, BecknaccoBas MexkceTeBas agpecarius).
Omnpenenenve ceTU 3amuchiBaeTcs B popmarte azpec/y, TOE anpec — MUHHMAIbHEIM ajpec B CeTH,
IpeICcTaBJIEeHHBIN B BUAe agpeca IPv4 unu IPv6, a y — ynco 6ut B Macke ceTu. Eciiu y He yKa3bIBaeTCs,
9TO 3HAQUEHHWE BEIYHUCIIAETCS II0 CTAPOM KJIaCCOBOM CXeMe HyMepaluu CeTel, HO IPU 3TOM OHO MOXKET
OBITH YBEJIMYEHO, 4TOOBI B HETO BOUILIM BCe OAWTH BBEOEHHOTO afgpeca. Eciu B ceTeBOM afgpece clpaBa
OT MaCKH CEeTH OKaXKyTCs OUTHI CO 3HaUeHneM 1, OH OyIeT CYUTATHCS OMIHOOYHBIM.

B Ta6murie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afipeCcoB.

Ta6mauma 8.22. ITpuMepsl JONYCTHMbBIX 3HAYEHUH THIIA cidr

BBoouMoe 3HaYeHHe cidr BeiBOOHMMOe 3HaYeHHE cidr abbrev ( cidr)
192.168.100.128/25 192.168.100.128/25 192.168.100.128/25
192.168/24 192.168.0.0/24 192.168.0/24
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BBOHHMOE 3HAYeHHue cidr BLIBOJII’IMOB 3Ha4YeHHue cidr abbrev ( cidr)
192.168/25 192.168.0.0/25 192.168.0.0/25
192.168.1 192.168.1.0/24 192.168.1/24
192.168 192.168.0.0/24 192.168.0/24
128.1 128.1.0.0/16 128.1/16

128 128.0.0.0/16 128.0/16

128.1.2 128.1.2.0/24 128.1.2/24
10.1.2 10.1.2.0/24 10.1.2/24

10.1 10.1.0.0/16 10.1/16

10 10.0.0.0/8 10/8

10.1.2.3/32 10.1.2.3/32 10.1.2.3/32
2001:4f8:3:ba::/64 2001:4f8:3:ba::/64 2001:418:3:ba/64
2001:4£8:3:ba: 2001:4£8:3:ba: 2001:4£8:3:ba:
2e0:81ff:fe22:d1f1/128 2e0:81ff:fe22:d1f1/128 2e0:81ff:fe22:d1f1/128
:ffff:1.2.3.0/120 ::ffff:1.2.3.0/120 ::ffff:1.2.3/120
::ffff:1.2.3.0/128 ::ffff:1.2.3.0/128 ::ffff:1.2.3.0/128

8.9.3. Pa3nnMuumA inet MU cidr

CYH.IeCTBeHHBIM pa3nnyueM TUIIOB JAaHHBIX inet W cidr SABJISIETCS TO, YTO inet IIPUHUMAET 3HAYEHUS
C HEHYJIEBBIMU outamMu CIIpaBa OT MACKH CeTH, a cidr — HeT. HaanMep, 3HaQuyeHUe 192.168.0.1/24

SIBJISIETCSI OOIIYCTHMBIM [JIsI TUIIA inet, HO He OJIA cidr.

text U abbrev.

ITogcka3ka

Ecnu Bac He yCcTpauBaeT BHIXOHOM ¢opMaT 3HAYEHUH inet UM cidr, HONPoOyHTe GYHKINH host,

8.9.4. macaddr

Tun macaddr mpenHa3HadeH OJid xpaHeHuss MAC-agpeca, IpUMePOM KOTOPOT'O SIBIISIETCS aJipeCc CETEBOM
nnatel Ethernet (xots MAC-agpeca IpUMEHSIOTCS U OJIs OPYTUX Henel). BBoguMble 3HaUEHUS MOTYT

3a7aBaThCs B ClIeOyomux GopmaTax:

'08:00:2b:01:02:03"
'08-00-2b-01-02-03"
'08002b:010203"
'08002b-010203"
'0800.2b01.0203"
'0800-2b01-0203"
'08002b010203"

Bce sty mpuMepE! ONpeaessiioT OOUH U TOT XKe agpec. lllecTHaaaTepuyHbIe TUGPHI OT a A0 £ MOTYT OBITH
U B HUJKHEM, U B BepxHeM peructpe. BeiBogsitcsi MAC-ampeca Bcerga B IepBoii opme.

Craupmapt IEEE 802-2001 cuymTaeT KaHOHMYECKOU ¢dopmoii MAC-ampecoB BTOPYyIO (C MHHycaMH), a
B NepBOM (C OBOETOYMSMM) IIpeArionaraeT oOpaTHBIM mopsamok OuT, Tak uto 08-00-2b-01-02-03 =
01:00:4D:08:04:0C. B HacTos1II€€ BpEMS 3TOMY COTJIAII€HUIO TPaKTUYEeCKU HUKTO He CJienyeT, U yMEeCTHO
OHO OBIJIO TOJILKO AJIS1 YCTApPEBIINX CETEBHIX TPOTOKOJIOB (Takux Kak Token Ring). Postgres Pro He meHnsieT
TIOPSINOK OUT M BO BCEX IPUHUMaeMBIX ¢opMaTax Imogpa3dyMeBaeTCs TPagUIIMOHHEIN TTopsagok LSB.

I[TocnegHMe OATH BXOTHBIX (bOpMaTOB He OIIMCaHBbl HU B KaKOM CTaHOapTe.
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8.9.5. macaddrs8

Tun macaddr8 xpanut MAC-anpeca B ¢popmate EUI-64, mpuMeHSIONINECS, HAIIpUMED, IS alllapaTHBIX
ampecoB nnaT Ethernet (xors MAC-agpeca HCIHONIB3YVIOTCSA U OJIA OPYTHUX Liesei). OTOT TUII MOIXKET
OpUHATE U 6-0aliToBRIe, M 8-GauTOBHIe ampeca MAC u coxpaHseT ux B 8 Oamitax. MAC-ampeca,
3afaHHbBIe B 6-OafiToBOM (dopmaTe, XpaHATCcs B ¢opmare 8 6auit, a 4-blii U 5-BIM OalT comepzKaT
FF u FE, coorBeTcTBeHHO. 3aMeThTe, 4To Ons IPv6 wmcmomb3yeTcs MooudUIIMPOBAHHBIN (GopMaT
EUI-64, B KoTOopoM 7-0¥ OUT monXKeH ObITH yCTaHOBJIEH B 1 mociie mpeobGpal3oBanus u3 EUI-48. [nsa
BBITIOJIHEHUS 9TOTO M3MEHEHUs IPeNoCTaBIsIeTcs PyHKIMSA macaddr8_set7bit. Boobine roBops, 3TOT
TUII IPUHUMAET JIIOOBIe CTPOKHM, COCTOSINKME U3 IIap IIeCTHAOUAaTepPUUYHBIX (P (BHIPOBHEHHBIX IIO
rpaHuiiaM 6a#T), KOTOpPhle MOTYT COTJIACOBAHHO Pa3HesIAiThCS OOUHAKOBLIMH CHUMBOJIAMH ':', '—' HJIH
. '. IlecTHaAIIaTePUYHEIX ITUQP HOIKHO OLITE 1100 16 (mmsa 8 6ait), mubo 12 (mns 6 6ait). HavanbHbIe
¥ KOHEeYHHIe TPo6esIbl NTHOPUPYIOTCS. HuxkKe moKa3zaHbl IPUMEPH! JOIYCTHUMBIX BXOOHBIX CTPOK:

'08:00:2b:01:02:03:04:05"
'08-00-2b-01-02-03-04-05"
'08002b:0102030405"
'08002b-0102030405"
'0800.2b01.0203.0405"
'0800-2b01-0203-0405"
'08002b01:02030405"
'08002b0102030405"

Bo Bcex aTux mpuMepax 3afaéTCs OOWH M TOT Ke agpec. s mudp ¢ a Mo f TPUHUMAIOTCS OYKBH U B
BEPXHEM, U B HUXKHEM peructpe. BeIBog Bcerpga IpeaCcTaBIseTCs B IIEPBOM U3 ITOKa3aHHEIX (POPMATOB.

I[TocnegHme meCTh BXOOHBIX (bOpMaTOB 13 [IOKa3aHHEBIX BEIIIE HE ABJIAIOTCA CTaHOAPTU3NPOBaHHBEIMHU.

Yrto6nI Mpeobpa30oBaTh TPaOUIIMOHHEIHN 48-0uTHBIH MAC-agpec B popmaTte EUI-48 B MogudUIIMPOBaHHBIH
dopmaT EUI-64 mmst BKIIIoOYeHUS B cocTaB agpeca IPv6 B KauecTBe agpeca y3ia, UCIIOb3yiTe GYHKIIUIO
macaddr8_set7bit ClIemyiomuM 06pa3oM:

SELECT macaddr8_set7bit ('08:00:2b:01:02:03");

macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. buToBbIE CTPOKM

BuToBEIE CTPOKM IIpPeAcTaBisioT coboi mociemoBaTenbHOCTH U3 1 u 0. MX MOXKHO HCIIOIb30BaTh IJIS
XpaHeHHus Uik 0ToOpaxkeHus: OUTOBLIX MacoK. B SQL ecTh mBa OUTOBRIX THHA: bit (n) U bit varying(n),
e n — MOMO0XKUTEIbHOe IIeJI0e YKCIIO.

[nrHa 3HaYEeHUS TUIIA bit JOJI?KHA B TOYHOCTH PABHATHCS n; IPU IIONBITKE COXPAHUThH JaHHEIE OIUHHEE
WU KOopoue mpou3oiupeT omubka. [JaHHBIE THUIIA bit varying MOTYT MMETh IIEPEMEHHYIO OJIUHY, HO
He NPEBBIMIAIOIIYI0 n; CTPOKU OOJIbIIEH MIWHBEL He OyAyT NMPUHATHL. 3amnuch bit 6e3 yKa3aHUS OJIMHEI
paBHO3HAYHA 3aIKUCH bit (1), TOTOa Kak bit varying 0e3 yKa3zaHUS OJIUHB MOAPA3yMEBAET CTPOKY
HeOTpaHUYEeHHOU [JINHEL.

IIpumeuyanue

ITpu TOMBITKE NMPUBECTH 3HAUEHHWE OUTOBOM CTPOKU K THUMY bit (n), OHO OyOeT yCedeHO WU
OOIIOJTHEHO HYJISMHK CIIpaBa [0 OJIHHLEI POBHO n OUT, OmIMOKM IpuH 3TOM He OymeT. ITomoOHEIM
o6pa3oM, eciu SIBHO IIPHUBECTH 3HadYeHHe OWTOBOM CTPOKM K THUIY bit varying(n), oHa OymeT
yceueHa CIIpaBa, eCjii eé [JIMHa IIPEeBHIIaeT n OUT.
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CuHTaAKCUC KOHCTAHT OWTOBBIX CTPOK onucaH B [lompasmene 4.1.2.5, a Bce OOCTymHBIE OUTOBHIE
OIIepaTopHl U GYHKIUY ITepedrciieHsl B Pa3gene 9.6.

IIpumep 8.3. Acnoib30BaHHEe OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(5));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");

OUIMEKA: nnuHa OUTOBOU CTPOkH (2) He cooTBeTcTByeT Tuny bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101'");
SELECT * FROM test;

a | b
,,,,, fom
101 | 00
100 | 101

s xpaHeHusT OUTOBOM CTPOKU HCIIONL3yeTCs Mo 1 GalTy mjist KaxKOgoW I'PyImbl U3 8 OUT, IIOC 5 UIH
8 6alT JONOJIHUTENILHO B 3aBUCHUMOCTH OT [JIMHBI CTPOKH (HO OJIMHHBIE CTPOKH MOTYT OBITh CIKATBI MU
BBEIHECEHEI OTIOENbHO, KaK OnrcaHo B Pa3merne 8.3 mMpUMEHUTEILHO K CUMBOIBHEIM CTPOKAaM).

8.11. Tunsbl, NnpeaHa3Ha4YeHHbIe OJ11 TEeKCTOBOro Noucka

Postgres Pro npenocrasisieT gBa TUIla OaHHBIX OJI1 [IOOOEPKKU IIOJTHOTEKCTOBOI'O IIOUCKA. TEeKCTOBEIM
TIOMCKOM HAa3BIBAETCS oIllepallus aHanu3a Habopa JoOKyMeHmMo8 C TEKCTOM Ha €CTECTBEHHOM SI3BIKE,
B pe3ybTaTe KOTOPOM HaxomsaTcs (pparMeHTH, Haubolee COOTBETCTBYIOIUIME 3anpocy. TUIl tsvector
IpeacTaBiIsieT JOKYMEHT B BUIE, OIITUMU3NPOBAHHOM [IJIs TEKCTOBOT'O IIOMCKA, a t squery IIPEeACTaBlIsIeT
3aIpoc TEeKCTOBOTO IOMCKa B IMOmoOHOM BuAe. bBosee mompoOGHO 3TO omHCEIBaeTcs B ['1aBe 12, a Bce
CBsi3aHHBIE QYHKIIUU U OIIepaTOPHI IepednciieHs B Pa3merne 9.13.

8.11.1. tsvector

3HaueHMe THUIIA tsvector COTEPKUT OTCOPTHUPOBAHHEBIN CIIMCOK HEIIOBTOPSIOUINXCS /1eKceM, T. €. CJIOB,
HOPMA/IU308dHHbIX TaK, YTO BCE CIIOBOMOPMEI CBOISTCS K OOHOI (MogpoOHee 3TO omucaHo B I'maBe 12).
CopTUpoOBKa M UCKJIIIOYEHUE IIOBTOPSIOLINXCS CJIOB IIPOM3BOAUTCS aBTOMAaTHYeCKM IIPU BBOAE 3HAYEHUS,
Kak II0Ka3aHO B 3TOM IIpUMepe:

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector;
tsvector
'a' 'and' 'ate' 'cat' 'fat' 'mat' 'on' 'rat' 'sat'

s mpencTaBieHUS B BUOe JIEKCEM OpPOOEIOB MM 3HAKOB MHPENWHAHUS WX HYKHO 3aKIIOYUTH B
anocTpodsl:

SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM U CJIeOYIOMIMNX IIPUMepax MEI UCIIONIL3yeM CTPOKY B HOJlapaxX, 4TOOL He myOG/IHupoBaTh BCe
arocTpodbl B TAKUX CTPOKax.) IIpu 3TOM BKIIOYaeMEIH anmocTpod uu o0paTHYIO KOCYIO YepPTy HYXKHO
TpPony6IMPOBaTh:

SELECT $Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'

Takxke Ons 1eKCEM MOKHO YKa3aThb UX IeJIOYUCIIEHHBIEe no3ulyuu:
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SELECT 'a:1 fat:2 cat:3 sat:4 on:5 a:6 mat:7 and:8 ate:9 a:10 fat:11 rat:12'::tsvector;
tsvector

'a':1,6,10 'and':8 'ate':9 'cat':3 'fat':2,11 'mat':7 'on':5 'rat':12 'sat':4
HO3I/I].[I/IH OOBIYHO YKa3hbIBA€T IIOJIOZKEHUE UCXOOHOT'O CJIOBA B IOKYMEHTE. I/IH(I)OpMaLII/IH O PacCIIOJIOZKEeHHU N
CJIOB 3aTeéM MOZKET HCIIOJIB30BATLECA OJIAd OUEHKU 61u3ocmu. HO3I/IHI/I${ MOZKeT 3agaBaTbCd YHUCJIOM OT

1 mo 16383; Gonblre 3HAYEHHs] IIPOCTO 3aMeHsIIoTCs Ha 16383. Ecnu [y OgHOM JTeKCeMEI OBazKObl
YKa3bIBAeTCSI OMHO IMIOJI0OKEHNe, TaKoe ITOBTOpPeHue 0TOPackIBaeTCH.

Jlekcemawm, Onis KOTODPBIX 3aJaHHbI IIO3UIINHY, TAK2XKE MOZXKHO Ha3HA4YUTh 8ecC, Bpra)KeHHBII:I GYKBaMI/I A, B,
c unu D. Bec D II0OPa3yMeBaeTCHd 110 YMOJIYaHUIO U ITIO3TOMY OH He ITOKA3bIBAETCHA IIPU BEIBOOE:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 '"fat':2B, 4C
Beca 00BIYHO IIPUMEHAIOTCA OJIA OTPaXKEeHUsA CTPYKTYPEI JOKYMEHTa, HalIpUMeEDP OJId MPUOaHUuA ocoboro

3Ha4YeHHs CJIOBaM B 34drojIOBKe II0 CPDABHEHHWIO CO CJIOBaMHU B 00BIYHOM TeKcTe. Ha3HayeHHLIM BecaM
MOZ2KHO COITIOCTABUTHh YHUCJIOBEIE IIPDUOPUTETHI B (I)YHKLII/IHX PaHXKHWPOBAHUA PE3YIIBTATOB.

BaxXHo mOHMMATh, YTO TUII t svector CaM II0 cebe He BLIIOJIHSIET HOpMaJIn3alluIo CJIOB; IIPpearojiaraeTcs,
YTO B COXPAaHsA€MOM 3HAYEHHUHU CJIOBA YK€ HOPMAJIN30BAHKBI ITIPUJIOZKEHUEM. Hanpumep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

s GONBIIMHCTBA AaHTJIOA3BIYHBLIX ITPUIOXKEHUN IIPUBEAEHHBIE BHIIIE CJI0Ba OYOYT CYUTAThCSA
HEeHOPMAalIn30BaHHLIMH, HO OJIS t svector 9TO He BaxKHO. IT03TOMY HCXOTHBIM JOKYMEHT OOLIYHO CIIemyeT
o6paboTaTh PyHKIMEHN to_tsvector, HOPMaIUIYIOIIEH CIIOBA [/ OKUCKA:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

U sTo mogpobHee omrcaHo B ['mase 12.

8.11.2. tsquery

3HayeHUe tsquery COLEPKUT MCKOMBIE JIEKCEMBI, OObeIUHsIeMble JIOTUYeCKUMHU ornepartopamu s (1),
| (MJIN) u ! (HE), a Takxke omepatopoM noucka ¢pas <-> (IIPEOJIIECTBYET). Takxke gonmyckKaeTcs
Bapuanusa oneparopa I[IPENIIMECTBYET Buma <N>, roe N — LeJO4YUCIeHHass KOHCTaHTa, 3adarlnas
pacCcTosiHUEe MeXKy OBYMs UCKOMBIMY JIeKCeMaMU. 3allCh OlepaTopa <—> paBHO3Ha4Ha <1>.

[ TPYNIUPOBKU OIIEPATOPOB MOTYT HCIIOJIB30BAaThCSA CKOOKM. be3 CKOGOK 3TH OIepaTophl MMEIOT
pa3Hble IPUOPUTETHI, B mopsigke yoOuBauus: | (HE), <-> (ITPEOIIECTBYET), & (1) u | (UJIN).

HeckonbKO IpuMEpPOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat | cat)'::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )
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SELECT 'fat & rat & ! cat'::tsquery;
tsquery

'fat' & 'rat' & !'cat'

JlekceMaM B tsquery MOZKHO [IOTOJTHUTENIFHO COMOCTaBUTHL OYKBHI BECOB, MPU ITOM OHU OyOyT
COOTBETCTBOBATH TOJIBKO TEM JIEKCEMAM B t svector, KOTOPEIE UMEIOT KaKOU-TuO0 U3 9TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

KpOMe TOr'O, B JIEKCEeMaX tsquery MOZKHO HCIIOJIB30BAaTh 3HAK * [OJId IIOHMCKA I10 Hpe(i)I/IKCY:

SELECT 'super:*'::tsquery;
tsquery

'super':*

ITOT 3ampoc HaWgET BCe CIOBA B tsvector, HAYUHAIOIINECS C IPUCTABKU «SUPEr».

AmnocTpodr! B leKCeMax 3TOr0 THITa MOXKHO HMCIIOIb30BaTh TaK JKe, KaK U B JIeKCeMax B tsvector; M TaK
e, KaK U [IJIsI THIIA t svect or, HEOOXOAMMAas HOPMaIK3allKs CI0Ba M0JIXKHA BEIIIOIHATLCS OO0 IPUBEOESHMS
3HAYEHUs K TUIY tsquery. [IJIT TAKOM HOPMaM3alU¥ YIOOHO UCIIOIH30BaTh PYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeThTe, 4TO PYHKIUA to_tsquery OymeT o6pabaThiBaTh IPe@UKCH ITOJ0OHO IPYTUM CII0BaM, IIO3TOMY
cllefyolllee CpaBHeHNe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) Q@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres npeo6pa3yeTc;1 CTeMMEPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

'postgradu':1 | 'postgr':*

¥ 9Ta IMpHUCTaBKa HaXOOUTCS B ITpeoOpa30BaHHOM (GopMe CJIoBa postgraduate.

8.12. Tvun UUID

Tun maHHBIX uuid COXpaHsSEeT YHUBepcasibHbBle yHUKalbHBe uueHTudukatophl (Universally Unique
Identifiers, UUID), onpenmenénnuvie B RFC 4122, ISO/IEC 9834-8:2005 m cBsS3aHHBIX CTaHOapTax.
(B HekoTophlx cucteMax 3T0 Ha3biBaeTca GUID, rmobGaiibHBIM YHUKAJBHBIM HIOEHTUPUKATOPOM.)
9ToT umeHTU(UKATOP IpeAcTaBnseT coboii 128-6uTHOe 3HauYeHUE, TEeHEPUPYEMOE CIelHaIbHBIM
aJITOPUTMOM, NPAKTUYECKU TapaHTUPYIOIIUM, UTO 3TUM K€ aJITOPUTMOM OHO He OydeT IOoIy4deHOo
Oosnpille HUTOe B Mupe. TakuMm o6pa3oM, 5TU UAOeHTUDUKATOPHI OYyOYT YHUKAIbHBIMU U B
pacrpeneniéHHBIX CUCTEMAaX, a He TOJILKO B €IMHCTBEHHOM 0a3e AaHHHIX, KaK 3HAYEHUS TeHepaTOpPOB
TI0C/IeA0BaTEJIbHOCTEN.

UUID 3anucheiBaeTcsi B BHUOE IIOCJIEOOBATEIbHOCTH IMEeCTHAAIATePUYHBIX HUDP B HUIKHEM PETrUcTpe,
pa3fenE€HHBIX 3HaKaMU MUHYCa Ha HEeCKOIbKO I'PYIIN, B TAKOM IIOpsAKe: rpylma u3 8 uudp, 3a Hell Tpu
rpynmsl U3 4 mudp U, HakKoHel], rpyma u3 12 uudp, 94To B CyMMe cocTaBiseT 32 HuGpPHl U IPefCcTaBlIsIeT
128 6uT. I[Tpumep UUID B 3TOM CTaHOapTHOM BHTE:
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aleebc99-9c0b-4ef8-bb6d-6bb9%pd380all

Postgres Pro Takxke mpuHUMaeT aJlbTePHATUBHEIE BApUAHTH: IIUPH B BEPXHEM PETUCTPE, CTAaHOAPTHYIO
3amKCh, 3aK/IIOYEHHYI0O B QUTYPHBIE CKOOKHM, 3aluch 0e3 MUHYCOB HJIM C MUHYCAaMH, Pa3OesIsioiuMU
mo0ble TPYIIIH U3 YeTHIPEX 1udp. Hampumep:

AQOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9bd380all}
aleebc999c0bdef8bb6dbbb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0b4ef8-bb6d6bb9-bd380all}

BriBomuTCst 3HaUEHNE 3TOT0 THIIa BCerja B CTaHIapTHOM BHUE.

Kak moxHo crerepupoBats UUID B PostgreSQL, onuceiBaetcsa B Pasgene 9.14.

8.13. Tun XML

Tunm xml mpegHa3Ha4yeH Oys XxpaHeHus XML-maHHBIX. Ero mperMyIecTBO IO CPAaBHEHUIO C OOBIYHBIM
THUIIOM text B TOM, YTO OH IIPOBEPsSET BBOOUMELIE 3HAYEHMUS HaA AONYCTUMOCThL IO IpaBuiaM XML u
i paboThl ¢ HUM ecTh TunoOe3onacHble QyHKIMYM; cM. Pasgern 9.15. g UCIIOIb30BaHMUS 3TOTO THUIA
OUCTPUOYTUB OOJIKEH OBITh CKOMIIUIUPOBAH B KOHPUTYpaALlMK configure —--with-libxml.

Tunm xml MOXKET COXPaHAThH IIPABUJIBHO OQOPMIIEHHBIE «IOKYMEHTEI», B COOTBETCTBUU CO CTAHOAPTOM
XML, a TakXxke ¢GparMeHTH <«COOEPKUMOIO», OIpeleNseMble KaK MeHee OrpaHW4YeHHBIEe «Y3/1bl
dokymeHma» B Momenu gaHHbIX XQuery u XPath. [IpyruMu cioBaMu, 3TO O3Ha4aeT, YTO BO pparMeHTax
COIEPRKUMOT0 MOXKET OBITh HECKOJIBKO 3JIeMEHTOB BEPXHETO YPOBHS HUJIM TEKCTOBHIX Y3JI0B. fBnsieTcs
JIX HEKOTOpPO€ 3Ha4YeHHue THUIla xml IIOJIHBIM OOKYMEHTOM MJIN d)paFMeHTOM COOEepP2KUMOIo, IIO3BOJIAET
OIlIpeneyInThb BhIPaxkKeHHue xml-3HaveHune 1S DOCUMENT.

I/IHCI)OpMaI_II/IIO O COBMECTHMOCTHU U OIrPaHUYEHUIX THUIIA JAHHBIX xml MOXXHO HauTu B Pasgene D.3.

8.13.1. CozpaHue XML-3HauyeHuH

YToOBI TONYYUTH 3HAUYEHHNE TUINA xm]l U3 TEKCTOBOM CTPOKH, UCIIONb3yHUTE PYHKIIUIO xmlparse:
XMLPARSE ( { DOCUMENT | CONTENT } value)
[Tpumepsr:

XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter>...</
chapter></book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

XoTs B craumapTe SQL ommicaH TOILKO OKH CII0c00 mpeobpa3oBaHMsI TEKCTOBEIX CTPOK B XML-3HaUeHHS,
cunenuduueckuii cuntakcuc Postgres Pro:

xml '<foo>bar</foo>"
'<foo>bar</foo>"::xml

TO2XK€e OOIIYCTHUM.
Tum xml He IpPoBepsieT BBomuMbIe 3HaueHus no cxeme DTD (Document Type Declaration, O6bsBneHus

THIIa JOKYMeHTa), JaxXke eCJIi B HUX IIPUCYTCTBYIOT cchilika Ha DTD. B HacTosiIiee BpeMs B PostgreSQL
TaKXKe HeT BCTPOEHHOM MOANEePKKH APYTUX Pa3HOBUOHOCTEM cxeM, HanpuMep XML Schema.

O6paTHaH olmepanud, IIOJIydYeHHue TEKCTOBOU CTPOKHU H3 xml, BBIIIOJIHAETCSI C IIOMOIIIBIO Q)YHKHI/II/I
xmlserialize:
XMLSERIALIZE ( { DOCUMENT | CONTENT } 3Hauvenue AS THIO )

3Oech OONMMyCTUMBIN Tum — character, character varying UM text (MJIA UX IICEBOOHUMEI). 1 B JaHHOM
cnydae craumapT SQL mpemycMaTpHBaeT TOJIBKO OOMH CIoco0 mpeoOpa30BaHMs xml B TUIT TEKCTOBHIX
CTPOK, HO Postgres Pro 1mo3BosseT IpocTo IPUBECTH 3HaUYEHUE K HY2KHOMY THUITY.
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ITpu mpeobGpa30oBaHWM TEKCTOBOM CTPOKHM B THUN xml WX HaA000poT 6e3 HCIIONb30BaHUSA (QYHKIHH
XMLPARSE ¥ XMLSERIALIZE, BBIOODP peXuMa DOCUMENT HJIM CONTENT OHpefefisaeTcss IapaMeTpoM
KoHpurypanuu ceanca «XML option», yCTaHOBUTHL KOTOPBIM MOIKHO CJIEOyIOIIed CTaHOapTHOU
KOMAaHOu:

SET XML OPTION { DOCUMENT | CONTENT };
UM TaKOo¥ KoMaHIou B myxe Postgres Pro:
SET xmloption TO { DOCUMENT | CONTENT };

[lo ymMonm4aHMIO 3TOT IapaMeTp UMeeT 3HaueHue CONTENT, TakK 4YTO HOIIycKaioTcsa Bce ¢popmbl XML-
OAHHBIX.

13.2. ObpaboTka KOAUPOBKMU

Ecnu Ha cTOpOHE cepBepa U KAueHTa U B XML-TaHHBIX HUCIIOB3YIOTCS Pa3HbIe KOTUPOBKY CHUMBOJIOB,
C 9THUM MOTYT BO3HMKaTh mpoOiemel. Korma 3ampochl TepemaloTcs Ha CEepBep, a WX pPe3ylabTaThl
BO3BpAIIAIOTCS KJIIMEHTY B OOBIYHOM TEKCTOBOM pexume, Postgres Pro mpeo6pa3yeT Bce nepefaBaeMbie
TEKCTOBBIE OaHHHIE B KOOWPOBKY [JIT COOTBETCTBYIOIIEH CTOPOHH; CM. Pazmen 22.3. B Tom uwmcne
9TO TPOUCXOOUT M CO CTPOKOBBHIMHU TMpeacTaBieHusMu XML-gaHHBIX, MTOJMOOHBIMU TE€M, UYTO ITOKa3aHBI
B TIpempImyiIuxX mpuMepax. OOLIYHO 3TO O3HAYaeT, UYTO OOBIBIEHHS KOOWPOBKHU, COOepIKalluecs B
XML-maHHBIX, MOTYT HE COOTBETCTBOBAThH AEMCTBUTEIFHOCTH, KOT[Ia TEKCTOBAs CTPOKAa mpeobpa3yeTcs
U3 OOHOW KOOWMPOBKKM B [APYTYIO0 NPH Tepefadye AaHHBIX MeXAy KIUEeHTOM M CEpPBEepPOM, TaK Kak
momoOHbIe BKITIOUEHHBIE B JaHHBIE OOBABIIEHUS He OyOyT M3MEHEHH aBTOMAaTUYeCKU. [IJIsT pelreHust
9TON mpoO6eMbl OOBSABIIEHUST KOOUPOBKYU, COAEPKAIIUECS B TEKCTOBBIX CTPOKAX, BBOOUMEIX B THUII xml,
IIPOCTO UZHOPUPYOMCSA U TIpeanoaraeTcs, 4To XML-cogep:kuMoe TPeaCTaBIEHO B TEKYIIEH KOTUPOBKE
cepBepa. Kak cnemctBue, st TpaBUIIBHOM 00pabOTKM Takux CTPOK ¢ XML-maHHBIMHM KJIMEHT OOJIXKEH
rmepemaBaTh MX B CBOEHM TeKyIlel KomoupoBKe. [I71s cepBepa He BaXHO, OYOET M KJIUEHT OJISI 3TOTO
mpeo6pal30BEBaTh OJOKYMEHTH B CBOIO KOOWPOBKY, WJIM W3MEHUT €€, Mpexkae 4YeM MepenaBaTh emMy
maHHBIe. [Ipu BRIBOOe 3HA4YEHUS TUIA xml He comepxkaT 00BABIEHUS KOOWUPOBKU, a KJIUEHT HOJIXKEH
IIpepIoiaraTh, YTO BCe HaHHEIE IIOCTYIIAIOT B €T0 TEKYIel KOOUPOBKE.

Ecnu mapaMeTpsl 3amrpoca IepefalTcs Ha CEPBEP U OH BO3BpalllaeT pe3ynIbTaThl KIUEHTY B ABOUYHOM
pexuMe, KOOUPOBKa CUMBOJIOB He IpeoOpa3yeTcs, TaK YTO BO3HUKAET gpyras cutyauus. B aToMm ciydae
00bsiBNIeHNE KOOUPOBKU B XML mpuHUMaeTCs BO BHUMaHUE, a €CJIM er0o HeT, TO IIPeArojaraeTcs, 4To
manHBle 3akopupoBaHsl B UTF-8 (3TO cooTBeTCcTByeT cTaHmapTy XML; 3ametsTe, uTOo Postgres Pro ne
nopgnepxkuBaeT UTF-16). TIpu BEIBOAe B maHHbIe OymeT mobaBieHo 00bsBIEHUE KOOUPOBKY, BRIOPaHHOM
Ha cTopoHe KnueHTa (Ho ecnu 3T0 UTF-8, 00baBieHue OymeT OnyIeHo).

Camo coboit, XML-mannbie B Postgres Pro 6ynyT o6pabaThiBaThCs ropas3no 3¢ dekTuBHEe, Korma u B XML-
IaHHEBIX, U Ha CTOPOHE KJINEHTa, U Ha CTOPOHE CepBepa UCIIOIb3YEeTCS OOHA KOOUPOBKA. TaK KaK BHYTPU
XML-pmaunbsle npencrasnsiorcs B UTF-8, onTuManbHBIM BapuaHT, KOTOa Ha CepBepe TakxkKe BbIOpaHa
xogupoBka UTF-8.

BauMaHue

Hekotoprie XML-pyHKIIMM CcInocoOHBI paboTaTh wuCKmouuTenbHO ¢ ASCII-maHHBIMH, €CIH
KomupoBKa cepBepa He UTF-8. B wacTHOCTH, 3TO M3BeCTHAsA OCOOEHHOCTb QYHKIMH xmltable ()
" xpath ().

8.13.3. O6paweHue K XML-3HauYeHusamM

Tun xml oTnMYaeTCsa OT OPYTHX TeM, YTO [AJIA Hero He olnpefeieHbl HUKaKWe OINepaTOphl CPaBHEHUS,
TakK KaK YETKO OIIPEIeIEHHOT0 M YHUBEPCAJIbHOI'O aJirOpUTMa CpaBHeHUsT XML-maHHBIX He CYIIEeCTBYET.
OpHO U3 CIeOCTBUM 9TOT0 — HEeJIb35 OTHUILTPOBATE CTPOKK TAOIUIIEI, CPABHUB CTONIOEI] xml C HCKOMBIM
3HaueHueM. [1oaToMy oObIYHO XML-3HaYEeHUS OOKHBI OOIMIOJHSTHCS OTHEJIBbHBIM KIIIOUEBBIM IIOJIEM,
Hampumep ID. MoxXHO TakxXe CpaBHHBATb XML-3HaueHus, mpeodpa3oBaB HMX CHadajlla B TEKCTOBEIE
CTPOKH, HO 3aMeThTEe, YTO C YIETOM creludpuku XML-gaHHBIX 9TOT METOO MPAaKTUYEeCKU OECII0JIe3eH.
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N3-3a 0TCYTCTBUS OIEPAaTOPOB CPAaBHEHUS [JISI THIIA xml, AJIS CTOJIOIIA 3TOT0 TUIIA TaKKe HejIb3s CO30aTh
uHpekc. [ToaTomy, Korga TpedyeTcst ObICTPHIM mOMCK B XML maHHBIX, 000MTH 3TO OrpaHUYEeHNEe MOXKHO,
MIPUBE[S MaHHBIE K TUILy TEKCTOBOM CTPOKH U IIPOMHOEKCHUPOBAB 3TH CTPOKHU, JIMOO MPOMHOAEKCHUPOBAB
BrIpakeHue XPath. KomeuHo cam 3ampoc mpu 3TOM CJieyeT M3MEHUTh, YTOOBI ITOMCK BBITIOIHSJICS IO
UHAEKCUPOBAHHOMY BHIpPazKeHUIO.

I yckopeHus noucka B XML-maHHBIX TaKKe MOXKHO HCIIO/Ib30BaTh PyHKIMU IIOTHOTEKCTOBOTO ITIOKMCKa
B Postgres Pro. OmHako 3T0 TpebyeT orrpenesIEHHOM ITIOATOTOBKY AJaHHHBIX, YTO OucTpudyTus Postgres Pro
TIOKa He IIoIOepKUBaeT.

8.14. Tunsbl JSON

Tumnwr JSON npenHa3HaueHH mis XxpaHeHus maHHBIX JSON (JavaScript Object Notation, 3anuces o6brekTa
JavaScript) cornmacHo ctanpgapty RFC 7159. Takue faHHBIE MOKHO XPaHUTD U B TUIIE text, HO TUIH JSON
JIy4Ille TeM, YTO IIPOBEPSIOT, COOTBETCTBYET JI BBoguMoe 3HadeHue ¢popmaty JSON. [Ins paboTsl ¢ HUMU
€CTh TaKXe HEeCKOJIbKO CIleITialIbHEIX GYHKIUHN U ollepaTopoB; cM. Pa3gen 9.16.

B Postgres Pro mmeroTrcsa gBa Tuma O xpaHeHusa gaHHBIX JSON: json M jsonb. g peanusanuu
9 dHeKTUBHOTO MexaHH3Ma 3alpoCOB K 3THUM THNaM OaHHBIX B Postgres Pro TakXke uMeeTcs THUII
jsonpath, onucaHHBIM B [lonpa3mene 8.14.7.

Tumbl HAHHBIX json M jsonb IPUHUMAIOT Ha BXOO NOYMU OOWHAKOBLHIE HAOOpPH 3HAYEHWHH, a
OT/IMYAIOTCS OHU TJIaBHBIM 00pa3oM C TOYKM 3peHHs 3(PHeKTHBHOCTH. THII json COXpaHSIET TOUHYIO
KOIIHIO BBEOEHHOTO TEKCTa, KOTOPyIo (PyHKIHKM 00pabOoTKM HOJXKHEI pa30HpaTh 3aHOBO IPH KaXKIOM
BBITIOJTHEHUH 3aIllpoca, TOroa KakK JaHHBIe jsonb COXPAHSIOTCSA B pa300paHHOM JABOMYHOM (opMaTe, UTO
HECKOIbKO 3aMe[JIsieT BBOJ M3-3a IpeoOpa30BaHUs, HO 3HAYUTEILHO YCKOpsieT 00paboTKy, He Tpebys
MHOTOKpPaTHOTO pa3bopa TekcTa. Kpome ToT0, jsonb mogaepKuBaeT HHAEKCAIINIO, YTO TOKE MOKET OBITh
OYeHb TMOJIE3HO.

Tak KakK THN json COXpaHsSeT TOYHYIO KOIIMI0 BBEOEHHOTO TEKCTa, OH COXPaHSeT CeMaHTU4YeCKU
He3Haualre Ipobebl MeXay 3JIeMeHTaMHM, a TakK¥Xke Nopsamok kiodel B JSON-o6bekTax. M ecnmu JSON-
00BEKT BHYTPU COIOEPKUT ITOBTOPSIOIIMECS KIIIOYM, 9TOT TUI COXPAaHUT BCe IApPHl KIIIOY/3HAYEHUE.
(Oyukryu 06paboTKy OyOyT CUMTATh OEHCTBUTENILHOM IIOCJIEOHIO Iapy.) THI jsonb, HAIPOTHB, He
coxpaHsieT mpPoOeskl, MOPSIIOK KII0Ueld W 3HAUYeHUs C OyOIUpPYOMIUMUCS KiTlodaMu. Eciu BO BXOOHBIX
OaHHBIX OKA3bIBAIOTCS OYOMUPYIOIINECS KITIOUH, COXPAaHsIeTCS TOJILKO IIocenHee 3HaUYeHue.

715 GONBIIMHCTBA MPUIOKEHUHN IIPEeAIoYTHUTeIbHee XpaHuTh daHHEIe JSON B Tume jsonb (ecim HeT
0COOBIX MPOTUBOIIOKA3aHUM, HalIPUMED BaKHEI IIPEXKHUE IPEAII0IOKEHUS O IIOPSIOKE KIII04Yel 00 bEKTOB).

B RFC 7159 roBopuTtcs, 4To cTpoku JSON momKHEI OHITH IIpencTaBieHbl B KomupoBke UTF-8. IToaTomy
maHHBIe J[SON He GyOyT ITOTHOCTHIO COOTBETCTBOBATH CHEIM(UKAIINY, €CJIH KOTUPOBKa Oa3kbl JaHHBIX HE
UTF-8. IIpu aToM Henb3s OymeT BcTaBUTh B JSON cMMBOJIBI, HEIIpeOCTaBUMbIE B KOOUPOBKE CepBepa, u
Hao00pPOT, IONyCTUMBIMU OYOYT CUMBOJILI, ITPEACTaBUMEIE B KOOUPOBKE cepBepa, HO He B UTF-8.

RFC 7159 paspemntaeT BKIio4aTh B CTpoKu JSON crernmmocnemoBatenbHOCTH Unicode B BHIe \uXXXX.
B ¢yHKIIMIO BBOmA OIS THUIIA json 3THU CHEIIIOCIeOOBATEIbHOCTU [OITyCKAIOTCS BHE 3aBUCUMOCTHU
OT KOOWPOBKH 0a3bl HAaHHBIX, U IIPOBEPSIETCS TONBKO IIPABUJILHOCTbL MX CHHTAKCHCA (3a \u [OJIXKHEI
clemoBaTh YeTHIPE IeCTHAAIaTEPUYHBIX IHGpPH). OmHako (GyHKIMS BBOOa OJIA THUIA jsonb Oojee
CTporasi: OHa He [OIIyCKaeT CHelnocnenoBaTebHOCTH Unicode AJjisi CHMBOIOB, KOTOPHIE HE MOTYT OBITh
MIpenCcTaBJIeHbl B KOOMPOBKe 6a3bl. THII jsonb TakKXkKe He NpmHUMaeT \u0000 (Tak KakK 3TO 3HAUYEHHE
He MoxXKeT OBIThb IIPE[CTaBJIeHO B Tumne text Postgres Pro) m TpebyeT, 4TOOB CyppoOraTHBIE Maphl
Unicode ucmosib30BamuCh OIS IIPENCTaBIE€HUS CUMBOJIOB BHE OCHOBHOM MHOTOSI3LIKOBOM IIJTOCKOCTHU
(BMP) npaBunbHo. KoppekTHBIe crienmnocienoBaTenbHocTy Unicode mpeobpa3yoTcs OIS XpaHEHUus B
OJ¥H COOTBETCTBYIOLIWN CHUMBOJI (3TO ITOAPa3yMeBaeT CBOpauYMBaHKWe CyppOTaTHHIX Tap B OMUH CUMBOJI).

IIpuMmeyanue

Muorue wu3 ¢yukmui o6pabotku JSON, onucanHeie B Pasmene 9.16, mpeobpa3yioT
crerinociaenoBaTensHocTH Unicode B OGBEIYHEIE CHMBOJIBEI, IIO3TOMY MOTYT BBIIABAThH IIOTOOHLIE
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ommOKY, maXke eCJIM UM Ha BXO[ IIOCTYIIaeT THUII json, @ He jsonb. To, YTO GyHKUIMS BBOAA B THUI
json He NPOU3BOOUT STUX IIPOBEPOK, MOXKHO CUUTaTh MCTOPUUYECKUM apTedakToM, XOTS 3TO U
TO3BOJISIET IPOCTO COXPaHsTh (HO He ob6pabaTriBaTh) B JSON crenkonasl Unicode B 6a3e JaHHEBIX C
KOJIMPOBKOM, B KOTOPOU MpefcTaBIeHHbIE TAKUM 00pa30M CUMBOJIBI OTCYTCTBYIOT.

ITpu mpeobpa3oBaHuu BBOOUMOTO TeKCcTa JSON B THUI jsonb, MPUMUTHUBHBEIE TUIIH], onucaHHbie B RFC
7159, o cytu oTo6pazxKarwTcs B COOCTBeHHBIe TUIH Postgres Pro kak mokasano B Tabnuie 8.23. Takum
00pa3oM, K COOep:KMMOMY THUIIA jsonb NPETBABISIOTCS HEKOTOPHIE OOIOJIHUTEIbHBIE TPeOOBaHUS,
IPOOUKTOBAaHHLIE OrPAaHUUYEHUSIMH MpPeNCTaBIeHUs HUXKeJeXalllerTo THIla TaHHBIX, KOTOpHE He
PacCIpOCTPAHAIOTCS HH HaA THUI json, HHM Ha ¢opmaT JSON BoobOmie. B WacTHOCTH, THHO jsonb He
MPUHUMAaET YHCJia, BHIXOASIIME 3a [AMalla30oH THUIA JaHHBIX Postgres Pro numeric, Torma Kak c json
TAKOT'0 OrpaHUYeHUs HeT. Takue orpaHUYeHus], HaKJIaJblBaeMble peanu3alueii, qOmyCcKaloTCsa COrJIacHO
RFC 7159. OgHako Ha IpakKTHuKe Takue IpobieMbl 6ojiee BEPOSTHEL B OPYTUX peanu3alusax, TakK Kak
00BIYHO TPUMUTUBHEIN TUI JSON number IpeACTaBIIsAETCA B BUAE UMCJIa C IIJIaBalolledl TOYKOM IBOMHOM
touHocTu IEEE 754 (uto RFC 7159 aBHO pu3HaET u monyckaet). [Ipu ucnons3oBanuu J[SON B KauecTBe
¢dopmaTa oOMeHa JaHHBIMM C TQKUMU CUCTEMaMU CJIefyeT YYUTHIBATh PUCKU IMOTEPU TOYHOCTHU YHUCETI,
xpanuBmuxcs B Postgres Pro.

W HanpoTus, KakK II0Ka3aHO B Tabnulle, eCTh HEKOTOPLIe OrpaHNYeHUus B ¢opMaTe BBOJA IPUMUTUBHEIX
tunos JSON, He akTyanbHEIE OJII COOTBETCTBYIOMUX TUNIIOB Postgres Pro.

Taoiauna 8.23. IlpumutuBHbie TUNBI JSON u cooTBeTCcTBYIONINE MM TUNLI Postgres Pro

IIpMMHATHBHBIN THII Tun Postgres Pro 3aMegyaHusAa
JSON
string text \u0000 He OOoIIyCKaeTcs KakK

criennocienoBaTenbHOCTs Unicode,
TIPEeACTaBIISIONIasi CUMBOJI, KOTOPHIH OTCYTCTBYET
B KOOIUPOBKEe Ha3bl

number numeric 3HaYeHUda NaN ¥ infinity He OOIIyCKalTCA

boolean boolean [TonmyckarTcs TOJIBKO BapUaHTH true U false (B
HUXXHEM PETUCTpe)

null (HeT) NULL B SQL uMeeT gpyroi CMBICI

8.14.1. CMHTaKCUC BBOAMMbIX U BbIBOOUMbIX 3Ha4YeHu# JSON

CuHTaKCHUC BBOfa/BEIBOAa TUNOB AaHHEIX J[SON cootBeTcTByeT cTaHmapTy RFC 7159.

[TpuMephl AOTTYCTUMBIX BHIPAXKEHUH C TUIIOM json (MM jsonb):

—— [pocToe ckandpHOe/NPUMHUTHUBHOE 3HAaueHUE
—— [lpOCTHIMM 3HAYEHWIMH MOTI'yT OBITH UYHCINa, CTPOKH B KaBhukax, true, false wumnm null
SELECT '5'::Jjson;

—— MaccuB u3 Hynd U OOlee BDIEMEHTOB (DIEeMEeHTH MOTYT OBITb Pa3HBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—— O6BbexT, COoImepXamu¥ [apsl KIOYeH M 3HAUYEHHH
- 3aMeTbTe, YTO KIIIOUH OG’beKTOB — 9TO BCerma CTPpOKH B KaBblUKax
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccCuBEl U OOBEKTHl MOT'YT BKJIaObIBATHCH [MPOH3BOIBHEIM 0O0pPa30M
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::Jjson;

Kak 6n1710 cKa3aHO paHee, Korpma 3HaueHue JSON BBOOUTCS M 3aTeM BLIBOOUTCS 0€3 HOMOJTHUTETbHOMU
00paboTKM, THUII json BEIBOOUT TOT K€ TEKCT, YTO MOCTYIHJI Ha BXOH, a jsonb HE COXpaHSeT
CeMaHTHYECKH He3Hadvalllie JeTajld, TakKue Kak npobensl. Hampumep, ITIOCMOTPUTE Ha 9TH PA3TUYHS:
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SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;
json
{"bar": "baz", "balance": 7.77, "active":false}
(1 row)
SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;
jsonb
{"bar": "baz", "active": false, "balance": 7.77}
(1 row)

ITepBas ceMaHTHUYECKHN He3HaYUMas OeTalb, 3aC/IyKUBaIlas BHUMaHHUS: C jsonb YHMCJa BEIBOOATCS 110
IIpaBUIaM HUXKeJeXXallero TUIla numeric. Ha mpakTuke 9TO 03HA4YaeT, YTO YHUCJIA, 3aJaHHBIE B 3aIIUCU
C E, OyoyT BEIBeleHEl 6€3 HEeé, HallpuMep:

SELECT '{"reading": 1.230e-5}'::json, '{"reading": 1.230e-5}"'::jsonb;
json | jsonb

{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OmHaKoO KaK BHOHO M3 3TOT0 IIPHUMEpPA, jsonb COXpaHsaeT KOHeYHHLIe HYJIM OPOOHOr0 YHCiIa, XOTS OHU U
He UMEIOT CEMaHTUYEeCKOH 3HAaUMMOCTH, B YaCTHOCTH [IJIsI IPOBEPKHU Ha PaBEHCTBO.

CIHMCOK BCTPOEHHBIX QYHKIINI 1 OIIEPaTOPOB, IIO3BOJISIONINX CO3aBaTh U oOpadaTeBaTh 3HaUeHus JSON,
npuBenéeH B Pa3pgerne 9.16.

8.14.2. NpoekTupoBaHue aokyMeHToB JSON

ITpencraBnsaTh maHHble B JSON MOXHO ropas3mo 0oree rubko, 4yeM B TPaAOUIIMOHHOM DPEJAIIMOHHOMN
MOMesI OaHHBIX, YTO OYEHb IIPUBJIEKATEJIbHO TaM, I'le HeT XKECTKux ycnioBuii. U oba saTux momxoma
BIIOJIHE MOTYT COCYIIIECTBOBaTh U HOOIOJHATL APYT Apyra B OOHOM IIpujaoxKeHuu. OOHAKO Oaxke OJis
MPUJIOKEHUM, KOTOPHIM HYyXHa MaKCHUMajlbHasi TMOKOCTh, PeKOMeHOyeTcsi, YT00b moKyMeHTH JSON
UMENN HEKOTOpPYIo (UKCUPOBAHHYIO CTPYKTYPYy. OTa CTPYKTypa OOBIYHO HEe HaBA3HEIBAETCS IKECTKO
(x0T MOXKHO [AeKjlapaTUBHO OWKTOBaTh HEKOTOPHIe OM3HEecC-IIpaBujia), HO KOrda OHa HpefcKa3lyeMma,
CTAHOBUTCS TI0pa3fo IIpOllle IIUcaTh 3alpoCh, KOTOpPHle M3BJIEKalOT IOJe3Hble AaHHbBIe U3 Habopa
«OOKYMEeHTOB» (MHpopMaluu) B Tabiuie.

Ianusie JSON, Kak u maHHbIE JIIOOBIX APYTUX TUIIOB, XPaHAIIUECS B TaOIUIIaX, HAXOOSATCS 1101 KOHTPOJIEM
MeXaHM3Ma IapajUIeIbHOTO AOCTyIma. XOTS XPaHUTh OONbIINE MOKYMEHTHI BIIOJIHE BO3MOXKHO, He
3abpIBaliTe, YTO IPH JII0O0M U3MEHEHUH YCTaHABIUBAETCA OJIOKMPOBKA BCEM CTPOKHU (Ha YPOBHE CTPOKH).
ITosToMy misi onmTMMU3AUMKU OJOKUPOBOK TpPAH3aKIIUN, W3MEHSIOINUX HaHHBIE, CTOUT OTPAHUYUTH
pa3Mep mokyMeHTOB JSON pa3yMHBIME IIpefenaMu. B upeane kKaxpweii OokyMeHT JSON poxeH
co00# IIpPeaCcTaBAIsITh aTOMAapPHLIA HHGOPMAIIMOHHLIN OJI0K, KOTOPHIM, COTJIACHO OM3HEC-TIOTUKe, HeIb3s
pa3menuTh Ha MeHbIINe, MHANBUAYAILHO U3MeHsIeMble OI0KH.

8.14.3. NpoBepkKu Ha BXOXAEHUe U cyuiecTBOBaHue jsonb

ITpoBepka 8x0dc0eHUss — BaXKHas OCOOEHHOCTH THIA jsonb, HE MMeIOLIAasl aHajora AJsl TUMA json.
OTa IpoBEpKa OMNpemesseT, BXOOWUT JIM OOWMH HOKYMEHT jsonb B OPYroid. B cmemyrommx mpuMepax
BO3BpAlllaeTCsI UCTUHHOE 3HaUeHue (KpoMe YIIOMSHYTHIX UCKITIOUEeHUH ):

- HpOCTHe CKaHHpHHe/HpHMHTHBHHe S3HAUEHHUd BKIIOUAKT TOJIBKO OIODHO HIOEHTHUHOE 3HAUEHHEe:
SELECT '"foo"'::jsonb @> '"foo"'::jsonb;

—— MaccuB C NpaBOM CTOPOHBI BXOOHUT B MacCHUB ClleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

- HOpHﬂOK SJIEMEHTOB B MaCCHBE HEe BaxXeH, IIOSTOMY S5TO YCIOBHE TOXE BEIINIOIHYIETCH:
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SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

—— A MOBTOpPYOMHUECd DJIEMEeHTh MacCHBa HE WMEIT 3HAUEHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—-— O6BeKT C OIHOH MapoH CIpaBa BXOIUT B OOLEKT cCleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB ClpaBa He CUYMTAETCH BXOLNIIUM B
—— MAaCCHB CleBa, XOTd B IMOCIEeOHHWH MU BIOXEeH MNONOOHLEIH MAaCCHB:
SELECT '[1, 2, [1, 3]]1'::jsonb @> '[1, 3]'::jsonb; —— Bopmaér false

—— Ho ecnu nmo6aBUTb YPOBEHb BIOXEHHOCTH, I[IPOBepka Ha BXOXIEHHUE BHIIOIHAETCH:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[[1, 3]]'::Jjsonb;

—— AHANIOIHYHO, B5TO BXOXIEHHEM He CUUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Kmou c nycTeiM OBBEKTOM Ha BEpPXHEM YPOBHE BXOIUT B OOBLEKT C TaKMM KIIOUOM:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OO0wMY OPUHIUII 3TOM IPOBEPKU B TOM, UYTO BXOHAIIUN OOBEKT [ONKEH COOTBETCTBOBATH OOBEKTY,
copiepzKallleMy ero, 10 CTPYKType U JaHHBIM, BO3MOXKHO, IT0CJIe UCKJTIOYEeHMS U3 CoflepKalllero o6 beKTa
JUIITHUX 3JIEMEHTOB MaCCHUBa WU I1ap KiIo4/3HadeHue. Ho mOMHUTE, 4YTO MOPSAOOK 3JIEMEHTOB MacCCHBa
IJI TPOBEPKU Ha BXOXKeHNEe He MMeeT 3HaYeHUs, a IMOBTOPSIOIINECS 3JIEeMEHThE MaCcCHUBa CUHUTAIOTCS
TOJIBKO OOUH pas3.

B xauecTBe 0cOO0T0 MCKITIOUESHMSI OJIsL TpGGOBaHI/IH UOEHTUYHOCTHU CTPYKTYDP, MaCCUB MOZKET COOEPXKATh
IIDUMHUTHUBHOE 3HA4YEHUE:

—— B 3TOT MacCHB BXOIOUT IIPHUMHUTHUBHOE CTPOKOBOE 3HAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> ""bar"'::jsonb;
—— OTO HCKIIOUeHUue ﬂeﬁCTByeT TOJIBKO B OOHY CTOPOHY —— 3I0ECh BXOXIOEHHA HET:
SELECT '""bar"'::jsonb @> '["bar"]'::jsonb; -- Bomaér false

I[Ina Tuma jsonb BBEOEH TaKXkKe OIMepaTOpP CYyw,ecmeosaHus, KOTOPHIM SBISETCS BapHalleidl Ha TeMy
BXOXJIEHHS: OH IIPOBEPSET, SBJISETCH JIM CTPOKA (3agaHHAsI B BUIE 3HAUYEHUS text) KIIIOYOM OOBEKTa
UM 3JIEMEHTOM MacCCHBa Ha BepXHEeM yPOBHE 3HaUeHUS jsonb. B cregyoomux npuMepax BO3BpalaeTcs
WCTHHHOE 3Ha4YeHUe (KpoMe YIIOMSHYTBIX UCKITIOUEHUN):

—-— CTpoka CylmecTByeT B KaueCTBe BSJIeMeHTa MacCHuBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—— CTpoka cymecTByeT B kKaudecTBe Klioua obbekTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHUd OOBLEKTOB He pacCCMaTpPHBATCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; —— BomaéT false

—-— Kak HU BXOXIeHHe, CYULEeCTBOBAaHMHEe OIpenelNdeTCd Ha BEepPXHEM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brpmaétr false

—— Crpokxa CUHTaeTCd CYIEeCTBYIOIEeH, eClIH OHa COOTBETCTBYET IPHUMHUTHBHOH cTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O61bekTH JSON 11 IpoBEPOK Ha CYIIECTBOBAHME M BXOXKAEHWE CO MHOXKECTBOM KITIOUEH MJTH 3JIEMEHTOB
mogxodsT OOJIbIlle, YeM MacCCHUBHI, TaK KakK, B OTIMYKE OT MAaCCHUBOB, OHU BHYTPH OINTUMHU3UPYIOTCS OIS
TIOMCKa, ¥ IIOUCK 3JIeMeHTa He Oy[aeT JIMHEeHHBIM.
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IToocka3ka

Tak Kak BxoxkpaeHte B JSON npoBepsieTCs C y4€TOM BJIOKEHHOCTHU, IPaBUJILHO HalMCaHHEBIM 3alIPOC
MOXKET 3aMEHHTh SIBHYIO BEIOOPKY BHYTPEHHHX 00BbeKTOB. Hampumep, MPenIonokuM, YTO Y HaC
ecTb cronbel] doc, comepkaliuii 00HeKTH Ha BEPXHEM YPOBHE, U OOJIBIIMHCTBO 3TUX OOHEKTOB
COZEPKUT TIOJST tags C MAaCCHUBAMM BJIOKEHHBIX O0BEKTOB. [JaHHBINM 3ampoc HAWAET 3amucH, B
KOTOPHIX BIIOXXEHHEIE O0OBLEKTEI COmepKaT KITI0UH "term":"paris" M "term":"food", U IPHU 3TOM
IIPOIIYCTUT TaKue KJII0OYH, HaXOOdIlrueCsa BHE MaCCHBa tags:

SELECT doc—->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}]}';

DTOro XKe pe3yyibTaTa MOXKHO NOOUTHLCS, HATIPUMED, TakK:

SELECT doc—->'site_name' FROM websites
WHERE doc->'tags' @> '[{"term":"paris"}, {"term":"food"}]';

Ho maHHBIHM TOOX0O MeHee TUOKUIM M YacTO TakkKe MeHee 3(h(EeKTUBHBIH.

C mpyro¥# CTOPOHEI, oiepaTop cyinecTBoBanus JSON He yYUTHIBAET BIIOXKEHHOCTE: OH OyIeT uCKaTh
3a[jaHHBIN KJII0Y WJIM 3JIEMEHT MacCHUBa TOJIbKO Ha BepXHeM ypoBHe 3HadeHus JSON.

PaznuuHble omIepaTophl BXOXKIEHUS U CYIIeCTBOBAHHUA, a TAKXKe BCe OPYTrHe ONepaToOpPhl U GYHKIIUY IS
pabotr ¢ JSON mokyMeHTHUPOBaHH B Pa3gerne 9.16.

8.14.4. NHpeKcauumsa jsonb

s 3¢ deKTUBHOTO ITOMCKA KITIOYEeH UIIH ITap KITI04Y/3HavyeHre B O0IbIIIOM KOJIMYEeCTBE MOKYMEHTOB jsonb
MOKHO yCIelrHO TpuMeHaTh nHAeKCH GIN. 17151 3TOoro npemocTaBnsgI0TCA ABa «Kjacca onepaTopoB» GIN,
mpepsararIlne BEIOOP MeXOy IMPOU3BOOUTENBHOCTBIO U THOKOCTHIO.

Knacc omepatopoB GIN 1mo yMom4aHUIO [OJig Jjsonb MDOOOEpPXKMBaeT 3alpoChl C OllepaTopaMu
CYIIIeCTBOBaHUSA KJIl04Ya Ha BEepPXHEM YPOBHE (2, ?& M ?|) U OIlepaTOpPOM CYIIeCTBOBaHUS IIyTU/3HAUEHUS
(@>). (ITompobHee ceMaHTHUKa, peanul3yeMasi STUMU OomepaTopaMu, omucaHa B Tabmnuie 9.45.) ITpumep
CO3[MaHus WHIEKCa C 9TUM KJIaCCOM OTIePaTOpPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HomomauTENnbHBIM Kiacc onepaTopoB GIN jsonb_path_ops mogmepKuBaeT WHOEKCALUIO TOJIBKO OIS
omepaTtopa @>. [IpuMep co3maHus HHOEKCa C 3TUM KJIaCcCOM OIIepPaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccmoTpuM mpuMep TabIuIbl, B KOTOPOM XPaHATCS HOKyMeHTH JSON, moyiydaeMbie 0T CTOPOHHEH Be6-
CNyK0BI, C JOKyMEHTUPOBAHHEBIM OTIpEfie/IEHNEM CXeMbl. TUTUYHBIH JOKYMEHT:

{

"guid": "9c36adcl-7fb5-4d5b-83b4-90356a46061a",
"name": "Angela Barton",

"is_active": true,

"company": "Magnafone",

"address": "178 Howard Place, Gulf, Washington, 702",

"registered": "2009-11-07T08:53:22 +08:00",
"latitude": 19.793713,
"longitude": 86.513373,
"tags": [
"enim",
"aliquip",

n qul
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MEI coxpaHsieM 3TH OOKYMEHTHI B TabnuIle api, B CTONOIE jdoc TuUIla jsonb. Ecimu mo aToMmy cTombIy
co3maércss GIN-mHOeKC, OH MOXKeT IPUMEHSIThCS B MOTOOHBIX 3aPOCax:

—— HaWTu OOKYMEHTH, B KOTOpPBIX kniou "company" uMeerT 3HaueHue "Magnafone"

SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';
OmHakKo B CJIEOYIOIIMX 3ampocax OH He OyHeT MCHOJIb30BAaThCS, IIOTOMY YTO, HECMOTPS Ha TO,
YTO OIlepaTop ? — WHAEKCUPYEMHIW, OH IIPUMEHSETCS He K HWHAEKCUPOBAHHOMY CTOJOLY jdoc
HEeIIOCpPEenCTBEHHO:

—— HaWlTH DOKYMEHTH, B KOTOPBIX KNiou "tags" CONEPXUT KIOU HIM SIEeMEeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc—->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

W BCE Ke, nmpaBUIbHO NPUMEHSS WHOEKCH BEIpAXEHUM, B 3TOM 3allpoCe MOXKHO 3afelCTBOBaTh
uHpekc. Ecnu 3anpoc onpene€HHBIX 3JIEMEHTOB B KJIfo4e "tags" BBHIIOJIHSAETCS YaCTO, BEPOSATHO CTOUT
OIIpeneuTh TaKOU UHOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Tenepr mnpepnoxeHWe WHERE jdoc —> ‘'tags' ? 'qui' OyHZeT BHIIOJIHATHCAI KakK IpUMeHeHUe
WHIOEKCUPYEMOTO OIllepaTopa ? K WHOEKCUPYEeMOMY BBIpaXXeHWI0 jdoc -> 'tags'. (ITogpobGHee 06
UHIOEeKCaX BhIpakeHWH! MOXKHO y3HaTh B Paznerne 11.7.)

Takxke nHpekcH GIN nognepKuBarOT OIlePaTOPHI @@ U @?, KOTOPEIE COIIOCTaBNISAIOT jsonpath C HAHHBIMMU.
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @@ 'S$S.tags[*] == "qui"';
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE Jjdoc @? 'S$.tags[*] ? (@ == "qui")';

HNupekc GIN u3BnekaeT U3 jsonpath KOHCTPYKIINU CIIEOYIOMIEr0 BULA: yenouka_obpameHnd = KOHCTAHTa.
ITenmouka oOpallleHUsT MOXKeT BKIII0UaTh yKa3aHus oOpallleHus . xioy, [*] U [uagexc]. Kiacc onepaTopos
jsonb_ops DONONTHUTENLHO MOAAEPKMBAET YKA3aHUI . * U . **,

E1ié onuH mogxo[ K UCII0JIb30BaHUIO IIPOBEPOK Ha CYyIlIeCTBOBAHUE:

—— HaWlTy DOKYMEHTH, B KOTOPBIX Kniou "tags" comepxuT snemMeHT Maccura "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]l}';

9TOT 3ampoc MOXKET 3aAercTBOBaTh mpocTod GIN-mHAeKC mo cTtonbiy jdoc. Ho 3aMeTbTe, YTO TakoM
uHOeKC OyOeT XpaHUTh KOIIMU BCeX KJTI0Yel U 3HaYeHUM B I1ojie jdoc, TOTrHa KaK MHOEKC BHIPAKEHUS U3
MIPeOBIOYIIero IpuMepa XPaHuT TOJILKO JaHHbIe BHYTPHU 00BEKTa C KITIOYOM tags. XOTsI HOOXOM C ITPOCTHIM
WHOIEKCOM ropasmo 6ojiee TuOKHE (TaK KakK OH ITOAOepPzKHBAeT 3aIlPOCHl IO TI000MY KITI0YY), UHIOEKCH
KOHKPEeTHBIX BEHIpazKeHHH CKOopee BCcero OymyT MeHbIlle U ORICTpee, YeM MPOCThIe HHOEKCHI.

Knacc omepaTopoB jsonb_path_ops MOAAEPKUBAET TOJIHLKO 3alIPOCH C OllepaTopaMu @>, @R M @?, HO OH
3HAYUTEIbHO TTPOU3BOAUTEINIFHEE KJTacCa 0 YMOJTYaHUIO jsonb_ops. MHAEKC jsonb_path_ops OOBIYHO
ropa3{o MeHbBIle WHIEKCa jsonb_ops OJIS TeX XKe OaHHBIX U 00ee TOUEeH IIPU IIOMCKEe, OCOOEHHO eCiih
3ampockl 00PaIlaoTCs K KII0YaM, 9aCcTO BCTPEUYAIOIIUMCS B HaHHEIX. TaKUM 00pa30oM, C HUM ONepalluu
TIOMCKAa BHIITOJIHSIOTCS ropas3mno 3¢ GeKTUBHEE, YEM C KJIIaCCOM OIIePaTOPOB II0 YMOJTYAHUIO.

Texunueckoe pasnuuue Mexpay GIN-mHOekcaMm jsonb_ops U jsonb_path_ops COCTOUT B TOM, YTO
IOJIs TIEPBBIX CO3[Al0OTCS HEe3aBHCHUMBIE 3JIEMEHTHI MHAEKCA OIS KaXXOOoT0 KII0Ya/3HadyeHUs B JaHHBIX,
TOorfa KakK OIS BTOPHIX CO3HAlOTCS 3JIeMEHTHl TONBKO Ois 3HadeHuM. = [lo cyTH, KaxXKOBIM 3JIEMEHT
WHIOEKCa jsonb_path_ops MpenOcTaBiaseT cOOOH Xell 3HAUYeHWs W Kiaioda(ed), IPUBOOSIIIEro K HeMYy;
HaIpuUMep, IPU UHAEKCAUH {"foo": {"bar": "baz"}} OyIEeT CO3[aH OOHWH 3JIEMEHT UHEKCA C XeIlleM,
pacCUYMTaHHBEIM II0 BCEM TPEM 3HAYEHUSIM: foo, bar U baz. TakuM o6pa3oM, MPOBepPKa Ha BXOKIEHUE
9TOM CTPYKTYPHI OyIeT UCIIOIb30BaTh KpaHe TOYHBIM MOUCK II0 UHIOEKCY, HO ONPENENIUTD, ABISETCS JIU
foo KJII0YOM, C IIOMOIIBIO0 TAKOTO MHAEKCa Helb3sl. C APYyrol CTOPOHEI, HHAEKC jsonb_ops CO3[AcCT TPU
OTHEeJIbHBIX 3JIeMeHTa MHAeKCa, NPeACcTaBJISIoIIMNX foo, bar UM baz IO OTHEILHOCTH; [OJIS BHIIOITHEHUS
MTPOBEPKH Ha BXOXKOeHHe OyOyT ITPOBEPEHEI CTPOKHU TaOJHIIEI, COOepzKalllie BCe 9TU TPU 3HAUYEHU. XOTSI
GIN-MHOEKCH TO03BOJSIOT BHIYUCIUTE AND moBoIbHO 3G ¢GEeKTHBHO, TAaKOM IIOMCK BCE ke OymeT MeHee

1 o
HOE)TOMy TOHSITHE «3HAa4YEHWE» BKIII0YaeT U 3JIEMEHTHE MaCCHUBOB, XOTs B TepMuHoJioruu JSON mHOrzma eMeHTH MaCCUBOB CYUTAIOTCS OTJIMYHEIME OT 3HAUYEHUU
BHYTPU 00BEKTOB.
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TOYHBIM 1 O0JIee MeJIeHHEIM, YeM PaBHO3HAYHBIM IIOUCK C jsonb_path_ops, 0COOEHHO ecitH J1i000e OTHO
M3 9THX TPEX 3HAYEHUH COOEePKUTCHA B OOJIBIIIOM KOJIMYECTBE CTPOK.

HepocTaTok Kjacca jsonb_path_ops 3aK/IIYaeTCs B TOM, YTO OH He YYHUTHIBAET B UHIEKCE CTPYKTYPHI
JSON, He copmepxXaiiye HUKaKUX 3HaYeHUU {"a": {}}. [IJIg IOKUCKa 10 JOKyMEeHTaM, CoOmepKalluX TaKue
CTPYKTYPHI, MOTPEOYETCS BHIIIOJIHUTDL IIOTHOE CKAaHMPOBAaHUWE WHAEKCA, YTO AOBOIBHO [AOJITO, TIO3TOMY
jsonb_path_ops He OYEHDb ITOOXOOUT OJIS MPUII0KEHUM, YaCTO BBHIITOMHSIOIINX TaKue 3alPOCH.

Tum jsonb TakXkKe MOAONEPXUBAET HUHOEKCHI btree M hash. OHM IIOJIE3HB], TOJIBKO €cji TpebyeTcs
npoBepsaTh paBeHCTBO JSON-moKyMeHTOB B 11e10M. [IopsSIHOK COPTHUPOBKU btree OIS TUIA jsonb PEOKO
uMeeT OOJIbINIOEe 3HAYEeHMeE, HO [JI MOJIHOTHL OH IIPUBOOUTCS HUXKE:

ObwvexT > MaccuB > Jloruyeckoe 3HauyeHHe > Yucno > Crpoka > Null
O6vexT Cc n napamMu > 0O6vexT Cc n — 1 mapamu

MaccHB C n sIeMeHTaMH > MaccHB ¢ n — 1 smeMeHTaMH
OOBEKTH C PAaBHBIM KOJIMYECTBOM IIap CPAaBHUBAIOTCS B TAKOM MHOPSIOKE:
kmou—1, 3Haveue-1, kmou-2 ...

3aMeTBTe, YTO KJII0YH 00HLEKTOB CPaBHUBAIOTCSA COT'JIACHO IIOPAOKY IIPU XPaHEHUWH; B YaCTHOCTH, U3-3a
TOT'0, YTO KOPOTKHE KIIIOUYU XPAHATCA IIepeld OJIUMHHBIMHA, PEe3yJIbTAaThkl MOI'YT OKa3aTbCsd HECKOJIBKO He
HHTYUTUBHBIMU:

{ "aa": 1, "C": 1} > {"b": 1, "d": 1}
MaccusBsl C PABHBIM YHCJIOM 3JIEMEHTOM YIIOPAOOYUBAIOTCA dHAJIOTUYHO:
spemeHT—1, sneMeHTt-2 ...

[MTpumuTuBHBIE 3Ha4YeHUS JSON cpaBHHBAIOTCS 10 TEM XK€ IIpaBUJIaM CPaBHEHMS, YTO U HUXKeJIexkKalllue
TUOBL JaHHBIX Postgres Pro. CTpOKM CpaBHMBAIOTCS C YUYETOM IIOpSAKa COPTUPOBKH II0 YMOIUYAHUIO B
TeKyIel 6a3e maHHBIX.

14.5. OOpaweHue No MHAEKCY K 3JIeMeHTaM jsonb

Tum paHHBIX jsonb TOANEPKUBAET HU3BJIEYEHWE U M3MEHEHHMEe 3JIeMEeHTOB B CTujle oOpalieHus K
37leMeHTaM MacCHBa. YKa3hliBaTh Ha BJIOKEHHBIE 3HA4YEeHMS MOXKHO, 3afaBas LIENo4YKy oOpalreHuit
K 27eMeHTaM, Opu 3ToM OymyT AelCTBOBAaThH MHpaBUJia HCIIOb30BaHUS apryMeHTa path QyHKIUU
jsonb_set. Ecriu 3HaYeHMe jsonb SBIISETCA MACCHBOM, YMCJIOBEIE WHIOEKCH HAYMHAIOTCSA C HYJISA, a
OTpHULATEJIbHEIE [IeJIble YK CJla OTCYUTHBAIOT 3JIEMEHTHL C KOHIIAa MaccHuBa K Haudairy. O6paieHus K cpe3aM
MacCHBOB He IIOAHepKuBaloTcsA. Pe3ynbrat obpaeHus 110 HHOEKCY BCcerga UMeeT THII jsonb.

Hcnonb3yst omepalinio oopallleHus 110 UHIEKCY B IIPeOJIoKEeHNH SET ollepaTopa UPDATE, MOXKHO U3MEHSTh
3HA4YEeHUs jsonb. [IyTb TaKOTO 00paIeHUS JOIKEH ObITh «ITPOXOOUMBIM» [IJIsI BCEX YKAa3aHHBIX 3HAUEHUH,
€CJIM OHM CyIecTByIOT. Hanmpumep, myTh val['a']l['b']['c'] MOXKHO IIPONUTHU ITOJTHOCTBHIO [0 c, €CJIU
val, val['a']l] m val['a']l['b'] — 00BeKTHl. Ecim ke 3HaueHHe val['a'] MM val['a']l['b'] He
ompeneneHo, OymeT co3maH IYCTOM OOBEKT, 3alloHSIEeMBI 10 Mepe HeobxommmocTu. OgHAKO, eclu
3HaueHne COOCTBEHHO val HNIH 000€ M3 IIPOMEXKYTOUYHBIX 3HAUEHHU CYIIECTBYeT M SIBIISIETCS He
00BEKTOM, a, HaIpUMeP, CTPOKOM, YUCIJIOM UJIH CYIITHOCTHIO jsonb null, IPOUTH 3TOT IIYTh HEBO3MOIKHO,
IIO3TOMY BO3HHMKAET OIIMOKa M TPaH3aKIUS ITPEPHIBAETCS.

ITpumep cuHTaKCcHCca oOpaIIeHus TI0 UHAEKCY:
—— H3BIeub 3HaAUEHHE OOBEeKTa IO KUy

SELECT ('{"a": 1}'::jsonb)['a'l;

—— H3Blleub 3HAUEHHE BIOXEHHOTO 06BbexTa IIo NyTH KIloua
SELECT ('{"a": {"b": {"c": 1}}}'::jsonb)['a']['b'I['c'];

—— H3BIeub BIeMeHT MacCHuBa IIO HHIOEKCY
SELECT ('[1, "2", null]'::jsonb) [1];
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8

—— H3MeHHUTb 3HayeHHe obObekTa O knouy. OBpaTuTe BHUMAHHE Ha anocTpodsl Bokpyr '1':

npucBauBaeMoe
—— 3HaAUEeHHEe TakKxXe MOONXHO ObiTh Tula jsonb
UPDATE table_name SET Jjsonb_field['key'] = '1';
—— 32To BBIBOBeT ommbky, ecnu jsonb_field['a']['b'] B xako#-nubo 3amnucu dIBIIETCd HE
OOBLEKTOM.
—-— Hanpumep, B {"a": 1} kxmnouy 'a' COOTBeTCTBYEeT UYHCIOBOE 3HaueHUEe
-— xmoua 'a'.
UPDATE table_name SET Jjsonb_field['a']l['b']l['c'] = "1';

—— OTdUunbTPOBATH 3alucu npeninoxeHuem WHERE c ofpamenweM Mo Kiouy. [OCKONbKY PEe3ynIbLTaT
—— ofpameHud 1o kKnouy OymeT HUMEeThb TUN JsSonb, TakoH Xe THUll OONXHO HMMEeThb CpaBHUBaeMoe C
HUM 3HauYeHUEe.

—— I BOWHBEIE KaBBIUKM mobaBneHbl, uYTOOb CcTpoka "value" crTanma OONYyCTUMOM CTPOKOH jsonb.
SELECT * FROM table_name WHERE jsonb_field['key'] = '""value"';

IIpucBauBaHme jsonb Ipu 0OpAIEeHUHN 10 NHOEKCY B HEKOTOPHIX 0COOBIX ciiyd4asax paboTaeT He Tak, Kak
c ¢dyHKUMEN jsonb_set. Korma mcxomHoe 3HaYeHUWE jsonb — NULL, IPpUCBaWBaHUE HPHU 00paIlleHUU 10
Kiouy OymeT paboTaTh, Kak OyATO 3TO 3HaUeHHe — ITycToe 3HadeHue JSON (Tuma MaccuB UIHU OOBEKT,
B 3aBHCHUMOCTH OT THIA KJII0Ya):

—-— Tam, rpme none jsonb_field 6wmmo NULL, ouno craumet {"a": 1}
UPDATE table_name SET Jjsonb_field['a'] = '1"';

—-— Tam, rpe none jsonb_field 6wvmmo NULL, ouo craHeT [1]
UPDATE table_name SET Jjsonb_field[0] = "1"';

Ecnu nHOeKC yKasaH OJIs MacCHBa, CogepzKallero HeJloCTaTOYHO 3JIEMEHTOB, B Hero OyoyT mo0aBisThCS
3JIEMEeHTHl CO 3Ha4YeHWeM NULL [0 TeX IIOp, MOKa MHOEKC He CTAaHEeT MOCTUXWMEIM K IIOKa He CTaHeT
BO3MOZKHEIM 3ajaTh 3HAaYEHNe.

—-— Tam, rpme none jsonb_field 6wmmo [], oHO craHetr [null, null, 2];
-— TaMm, rpe none jsonb_field 6mmmo [0], ouo crauet [0, null, 2]
UPDATE table_name SET Jjsonb_field[2] = '2"';

3HaueHHe jsonb OymeT NPUHUMAaTh NPHUCBAUBaHUSA II0 HECYIIECTBYIOUIUM IIYTSAM, €CJIM IOCIefHUuU
CyIIECTBYIOIIUM 3JIEMEHT, KOTODPBIM HYXKHO IHPONTH, — OOBEKT HJIM MacCCHUB, B 3aBUCHUMOCTH OT
COOTBETCTBYIOIIEr0 KJII0Ya (97I€eMeHT, Ha KOTODPHIM yKa3blBaeT IIOCIeNHHWN KOMIIOHEHT IyTH, He
IIPOXOUTCSI U MOXKeT OBITh J1I00BIM). Brio2keHHBIE CTPYKTYPE MaCCHUBOB U 0OBEKTOB OYAYT CO3[AHEI U A1
IIEPBHIX JOMOJIHATCS 3JIeMeHTaMHt null 0O HY>KHOU IIO3UITUY (3aJaHHOM’ B IIyTU), B KOTOPYIO MOXKET OLITh
IIOMeEIIeHO IpUCBanBaeMoe 3Ha4eHue.

-— Tam, rpme none jsonb_field 6wmo {}, ouHo craHetr {'a': [{'b': 1}1}
UPDATE table_name SET Jjsonb_field['a'][O0]['b'] = '1";

-— Tam, rpe none jsonb_field 6wmo [], oHO craHetT [null, {'a': 1}]
UPDATE table_name SET Jjsonb_field[1l]['a'] = '1';

14.6. TpaHcchopmauum

751 pa3nuuHBIX NPOIEAYPHEIX SI3BIKOB IIPELCTaB/IeHHl HOIOTHUTENIbHEIE PACHIMPEHNs, Pealnu3yloline
TpaHcopMaluuu Ot THIA jsonb.

Pacmupenust gnst PL/Perl Ha3bBaloTCS jsonb_plperl M jsonb_plperlu. Korga OHU HCIIOJIB3YIOTCS,
3HAYEHUS jsonb 0TOOPAzKaIOTCSA B COOTBETCTBYIOIINE CTPYKTYPHI Perl: MacCuBEI, XeIn U CKaIspHL.

Pacmupenust ons PL/Python Ha3wbBaroTCs jsonb_plpythonu, jsonb_plpython2u M jsonb_plpython3u
(mpunsatoe B PL/Python cornamienve o6 uMeHOBaHuMM onucaHo B Pazmene 44.1). Korma oHu
HCIIOIB3YIOTCS, 3HAYEHUS jsonb 0TOOPaXkKalTCS B COOTBETCTBYOIINE CTPYKTYpPH Python: Maccusel, xemu
UJIN CKaJIsIPHL.
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N3 stux paCLHI/IpeHI/IfI «OOBEPEHHBIM» CYUTAETCs jsonb_plperl, TO €CTb €r0o MOI'yT yCTaHABJIUBAThH
OOBLIYHEIE II0JIb30BaTeJIM, UMeEIoIre IIpaBO CREATE B TeKYHIefI Oaze maHHBIX. OCTabHEIE pacCciupeHud
MOT'YT YCTAHABJIMBATh TOJIBKO CYIIE€PIIOJIb30BATEIIN.

14.7. Tvn jsonpath

Tum jsonpath mpemHa3HaA4YeH [JIs peaju3alluy IOoamepzKKH si3bika nmyTteir SQL/JSON B Postgres Pro,
TO3BONSIONIEro 3MMEKTUBHO BHIIOMIHSITEL 3ampochkl K maHHHIM JSON. OH of0ecmeuywBaeT OBOUYHOE
IIpencTaBiieHre pa3oOpadHoro BepaxkeHus nytu SQL/JSON, onpenensiomniero, Kakue 3J1eMeHTH [[OJIKHEI
u3BJIeKaTbCcs u3 gaHHbX JSON mis ganpHednien o6padoTku B pyukimsax SQL/JSON.

CeMaHTHUKAa IpegUKaTOB U onepaTopoB sA3biKa IyTelr SQL/JSON B nenom coorBetcTByeT SQL. B TO XKe
BpeMs, 4TOOH ¢ faHHBIMU JSON M0OKHO 6BII0 OIEPUPOBATEH ECTECTBEHHBEIM 00pa30M, B CHHTAKCUCe IyTel
SQL/JSON npuHATE HEKOTOPHIE CoralleHus JavaScript:

* Touka (.) IpUMeHsETCS OIS JOCTyIla K 4JeHy oOBheKTa.
* KsampaTHbIe CKOOKH ([ ]) IPUMEHSIIOTCS OJjIsT 0OpallleHnsT K MaCCHUBY.
¢ JnemeHnTh MaccuBoOB B SQL/JSON mymepytoTcs ¢ 0, Torga Kak oObr9HbIe MaccuBE SQL — ¢ 1.

Bripaxkenwne mytu SQL/JSON o06r19HO 3anuceiBaeTcs B SQL-3ampoce B BUAe CUMBOJIBHOM KOHCTAHTH SQL,
¥ TI09TOMY [OJIZKHO 3aKJII0YaThCS B aOCTPOdEHI, a M000# armocTpod, KOTOPHINA HYKHO 3aKIIOYUTEL B 3TO
3Ha4YeHUe, JoIXKeH nybnupoBaTbes (cM. [Togpasmen 4.1.2.1). Hepenko CTPOKOBBEIE KOHCTAHTH TPeOyeTCs
HUCIIOIb30BaTh U BHYTPU BhIpaxXeHuM nyTeid. Ha Takuve KOHCTAHTHI PaCIpPOCTPAHSIOTCS COTJIAlleHUS
JavaScript/ECMAScript: oHM [OOJMXKHBI 3aKJ/II04YaThCS B OBOWHBIE KaBBIUKU, a [OJI IIPeOCTaBlIEeHUS
CHMMBOJIOB, KOTOPHIE CJIOKHO BBECTH HHAYe, MCIIONb3YIOTCS CIIEIIOCIeN0BaTeIbHOCTH C 00paTHOM
KOCOH 4yepToii. B 4acTHOCTH, CHMBOJI OBOMHEIX KaBBIYEK BHYTPU CTPOKOBOM KOHCTAHTHI 3allMCHIBAETCS
Kak \", a cobcTBeHHO oOpaTHas Kocas 4depra Kak \\. B 4HCJIO OPYyrux CIeInocyienoBaTeIbHOCTEH,
BOCOPHUHUMAaEMEIX B cCTpokax JSON, Bxomat: \b, \f, \n, \r, \t, \v, BBIpaxKamwllue pa3TAYHbIE
yupasnsioniie cuMBonbl ASCII, a TakzKe \uNNNN, BbeIpazkaroilass cuMBon Unicode KomoM B BHae
YeTHIPEX IIeCTHaAlaTepUUuHBIX IHUGp. CHUHTAKCUC CIIEIIOCIe0BaTEIbHOCTEN MOIIyCKaeT TaKiKe OBe
3ammucH, BeIXOOAImMe 3a paMkKu JSON: \xNN, BeIpaxarollasd CHUMBOJ KOOOM B BHAE TOJIBKO OBYX
nieCTHaAUATEPUUHBIX ITUDP, U \u{N. ..}, IO3BOJIAIONIAsA O/ 3alUCU KOa CUMBOJIa UCII0Ib30BaTh OT 1
oo 6 ImecTHaAIlaTePUYHBIX IHGP.

BBIpa}KeHI/Ie IIyTH COCTOHUT U3 IIOCJIE€OOBATEJIbHOCTHU J3JIEMEHTOB IIYTH, KOTOPhBIE MOIYT OBITH
CIIeOYyIOUINuMU:

e KoHcTaHTH NPUMHUTUBHEIX TUTIOB JSON: TekcT Unicode, yncna u 3HaueHus true, false u null.
* TlepemeHHBIe ITyTU NIepeYnciIeHkl B Tabnuie 8.24.

* OmnepaTopkl obOpalleHus nepeyuciiels B Tabnute 8.25.

* OrmepaTopsl U METOMOHL jsonpath mepeducieHsl B [Togpa3nene 9.16.2.2.

¢ CkOOKHM, MPUMEHSIOMIMECS OJId 00pa30BaHMs BHIpAaXKEeHUN QUIbTPa U U3MEHEHHUS MTOPsaKa
BBIYMCIIEHUS ITYTH.

Bonee mogpo6HO MCHOMb30BaHUE BHIPAXKEHUN jsonpath ¢ ¢pyHKIusAMU 3ampocoB SQL/JSON onucaHo B
ITogpa3zmene 9.16.2.

Ta6auna 8.24. [lepeMeHHBIE jsonpath

IlepemMmeHnHas Onuncanue

$ IlepemenHas1, mpeacTapsionias 3Hauenue JSON, ¢urypupyroiiee B
3anpoce (ss1emeHm KoHmekcma).

Svarname HNMmeHoBaHHas nepeMeHHasi. E€ 3HaueHne MOKeT OLITh 3alaHO
B IapaMeTpe vars, KOTOPHU IPUHUMAIOT Pa3IudHble PyHKINHN
o6pabotku JSON; mogpobuocTu B Tabnuie 9.47.
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IlepeMmenHas Onuncanue

d ITepemeHHas, MPeACTaBIISIONIAS PE3YJIFTAT BEIYUCIEHUS TTYTH B
BBIPAXKEHUSAX PUITHTPOB.

Ta6auma 8.25. OnepaTopsl OOpaIlIeHus B jsonpath

Omnepartop oOpalieHust Onucanue

. Koy OmnepaTop obpaleHus K 4jaeHy 06 beKTa, BbIOMpaeMomMy 1o
3amaHHOMY Kiouy. Eciu uMs KiIloya COBITaflaeT C UMeHEeM KaKOoM-
60 mepeMeHHOM, HaYNHAIOIIUMCS C $, HJIM He COOTBETCTBYeT
meucTBylomuM B JavaScript TpeboBaHUSAM K UOeHTH(UKATOPAM,
OHO HOJIZKHO 3aKJII0YaThCS B IBOMHBIE KABBIYKKM U TAKUM 00pa3oM
MIPEeICTaBIAThCSA KaK CTPOKOBAsi KOHCTAHTA.

."Sumg_nepemennoir "

L* OmepaTop obGpallleHust 10 3BE3N0YKEe, KOTOPHIM BO3BpalllaeT
3HAYEHUs BCEX YJIEHOB, HAXOMSIINXCS Ha BEPXHEM YPOBHE 00BeKTa.

Lxx PekypcuBHBII onnepaTop oOpaIlleHus 110 3BE3I0YKE, KOTOPBIH
ITPOXOOUT 10 BCeEM YPOBHsIM uepapxuu J[SON Tekyiiero o0beKTa u
BO3BpalllaeT BCe 3HAYEHUS YJIEHOB, BHE 3aBUCUMOCTH OT UX YPOBHSI
BJIOZKEHHOCTH. JTO peanu3oBaHHOe B Postgres Pro pacmmpenue
ctagmaprta SQL/JSON.

.**{ypoBeHn} OTOT omepaTop nonobeH . **, HO BEIOUpaeT TOILKO YKa3aHHBIE
ypoBHM nepapxuu JSON. YpoBHM BI0OKEHHOCTH 3a0al0TCH

.**{HavanpHEIH_ypoBeHE tO LeabBIMHU YUCJIaMU, IPU 3TOM HYJIEBOU YPOBEHb COOTBETCTBYET

KOHEUYHBIH_YPOBEHbL '} TekymeMy oO6bseKTy. 1715 obpallleHuss K caMOMY HUXKHEMY YPOBHIO

BJIOJKEHHOCTU MOXKHO HCIIOJIb30BaTh K/II0UeBOE CIIOBO last. ITO
peanu3oBaHHOe B Postgres Pro pacmmupenue ctaggapta SQL/JSON.

[cenmexTop, ...] OnepaTop obpalleHus K 3JIeMEeHTY MacCUBa. Cerex rop MOXKET
3ajaBaThCA B ABYX GOpMaX: uugexc WU HavanbHbE HHOEKC to
xomeunsrt_uapgexc . llepBas ¢opMa BEIOMpPAET eIUHCTBEHHEIH
9JIeMEHT 110 MHOeKCy. Bropast dopmMa BriOupaeT cpe3 MacCuBa
110 IBYM MHIEKCaM, BKJIIOYAIOLINi KpallHUEe 3JIEMEHTHI,
COOTBETCTBYIIIE 3HAYEHUSAM HauaabHBIH _HHOEKC W KOHEUHBIH
HHIOEKC .

3amaBaeMBIM uxgexc MOXKET OBITh IEJIOYMCIIEHHBIM 3HaYeHUEM
UJIM BBEIpaXkKeHUEeM, BO3BPaUIaloIIUM €INHCTBEHHOE YHCJI0, KOTOPOe
aBTOMaTHUUYECKHU IIPUBOOUTCA K 1lesioMy. MHOekc 0 COOTBETCTBYyET
IIepBOMY 3JIEMEHTY MaccuBa. Takke B KaueCTBe HHAEKCa
IIpUHUMaeTCs KII0YeBoe CJI0OBO last, 0003HavarwInee NHOEKC
IIOCJTIeHETO 3JIeMeHTa MacCHBa, YTO II0JIe3HO Ipu 06paboTKe
MaCCUBOB HEU3BECTHOU [OJINHEL.

[*] OnepaTop 06paH.[eHI/IH K 3JIeMeéHTaM MacCCHBaA IIO 3Bé3J10‘-IKe,
BO3BpaLHaIOHlHﬁ BC€ 3JIEMEHTHEI MaCCHBa.

8.15. MaccuBbl

Postgres Pro mo3BonsieT onpenensiTh CTONOIB TaO IHITE KAK MHOTOMEPHBIE MAaCCHUBHI IePEeMEeHHOM AJINHEI.
DIeMeHTaMU MaCCUBOB MOl"yT 6bITB J'[IO6bIe BCTPOEHHEIE UIIU onpenenéHHHe II0JIb30BATEeJIsAIMHU 6a3031;1e
THUIIBI, IIEpEe4YHrCJIeHNsi, COCTaBHbIE€ THUIIBI, TUIIBI-OXAIIa30HEI UJIM JOMEHHEI.

8.15.1. O6baABNE@HUA TUNOB MaCCUBOB

YT0OB! TPOMJIIIOCTPUPOBATH UCIIOIL30BaHNE MAaCCUBOB, MBI CO3[IaA¥M TaKyi0 TaOIuIy:

CREATE TABLE sal_emp (
name text,
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pay_by_quarter integer|[],

schedule text[][]
)i
Kak mokasano, ojist 00bsIBJIEHHNS THIIA MaCCHBa K Ha3BaHUIO TUIA 3JIEMEHTOB HJO0OABIISIIOTCS KBaIpaTHBIE
ckoOku ([]). [loka3aHHas BHIIIe KOMaHOa CO3macT Tabjaully sal_emp CO CTOIOLIAMM THIOB text
(name), OTHOMEPHEIN MacCHUB C 9JIEMEHTaMU integer (pay_by_quarter), IPeOCTaBJIAIONINNY KBapPTaJIbHYIO
3apriaTy pabOTHUKOB, M [OBYXMEPHBI MacCCUB C 3JIEMEHTaMU text (schedule), MPeNCTaBJIAIOUINMI
HedenbHHBIM rpaduk paboTHUKA.

KomaHpga CREATE TABLE IIO3BOJISIET TaKxXkKe YKa3aThb TOYHBIN Pa3Mmep MaCCHUBOB, HAITPUMEDP TakK:

CREATE TABLE tictactoe (
squares integer[3][3]
)i
OpHako TeKylllasi peajan3alids UTHOPUPYET BCe YKa3aHHBIE pa3MepEHl, T. €. GaKTHUUeCKH pa3Mep MacCuBa
OCTa€ETCs HeolpenaeleHHBIM.

Texkymas peanm3anus TakKe He OTpPpaHUYMBAET YHCIIO pa3MepHOCTed. Bce 3neMeHTEI MaCCHBOB
CUMTAIOTCS OOHOI'O THUIIA, BHE 3aBUCHMOCTH OT €r0 pa3Mepa U Uucjia pa3MepHocTel. [109ToMy SBHO
YKa3bIBaTb YHUCJIO 3JIEMEHTOB MU pHSMepHOCTeﬁ B KOMaHOe CREATE TABLE MMe€€T CMBICII TOJIBKO OJIst
IOKYMEHTHPOBAHUS, HAa MEXaHNU3M PabOTh C MAaCCMBOM 3TO HE BIUSET.

J:[J'IH OG'BHBJ'IGHI/IH OOHOMEPHBEIX MACCHUBOB MO2KHO IIPDHUMEHSATH AaJIbTE€PHATHUBHYIO 3AllUCh C KJIIOYEBHIM
CJIOBOM ARRAY, COOTBETCTBYIOIIyI0 cTaHmapTty SQL. Ctonben pay_by_quarter MOXKHO OBIJIO OBI
OTIpefeNnuTh TakK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 yKkazaHus pa3Mepa MacCHBa:
pay_by_quarter integer ARRAY,

3aMeThTe, UTO UM B 9TOM ciy4yae Postgres Pro He Hak/IafkIBaeT OTPaHUYEHUST Ha (PaKTUUECKUH pa3Mep
MaccuBa.

8.15.2. BBoa 3Ha4YeHUsa MaccUuBa

YrtoO6Hl 3amucaTh 3HAYEHWE MAcCUBa B BuIe OYKBabHOM KOHCTAHTHI, 3aKJIIOYNTE 3HAYEHUS 3JIEMEHTOB
B urypnabie ckoO6ku u pa3genute ux 3anaThiMu. (Eciu Bam 3Hakom C, BB HaWAéTe, YTO 3TO MOXOXKE
Ha CHHTAKCHUC WHUIHWaNu3auwu CTPYKTyp B C.) Bl MOXKeTe 3aKIIOYUTh 3HAaYEeHUE JII000r0 3IeMeHTa
B OBOWHBIE KABLIYKH, @ €C/IM OH COOEPKUT 3aNsAThle WU QUTypHBIE CKOOKH, 3TO 00s13aTEILHO HYXKHO
comenats. (ITogpoGHee 3TO ommcaHo Huxke.) Takum obpa3om, obmwmii GopMaTr KOHCTAHTHI MacCHUBa
BBITJIAOUT TaK:

'{ BHauenwmel pasgenHTenbp 3HAUEeHHEZ pas3nelHTenb ... }'

rge pasgenurenb — CHMBOII, y'Ka3aHHbII;I B Ka4deCTBe€ pPa3[deJIuTeJId B COOTBeTCTBYIOlHefI 3alliCu B
Tabnuie pg_type. IS CTaHOAPTHBIX THUIIOB OAaHHLIX, CYILIECTBYIOIIUX B mOucTpuOyTuBe Postgres Pro,
pasmenuTeneM SBISeTCS 3amaTas (,), 3a MCKIIYEeHHEeM JIMINbL THMA box, B KOTOPOM Pa3meuTelb —
TouKa C 3anaToi (;). Kaxpgoe swauvenme 3meCh — 3TO MO0 KOHCTAHTA THIA 3JI€eMEHTa MaCCHUBa, JIH00
BJIOZKEHHBIM MaccuB. Hampumep, KOHCTaHTa MacCHBa MOXKET ObITh TAKOM:

"{{1,2,3},{4,5,6},{7,8,9}}'
OTa KOHCTaHTa OIpefeseT AByXMEPHBIM MacCUB 3X3, COCTOSIINN U3 TPEX BIIO2KEHHBIX MaCCUBOB IIEJIEIX
YHUCel.

YT00BI TPUCBOUTH 3JIEMEHTY MaccuBa 3HadyeHme NULL, mocTaTOYHO HMPOCTO HamuMcaTh NULL (pPerucTp
CHMBOJIOB IPYU 3TOM He UMeeT 3HadeHus). Eciu ke TpeOyeTcss HoOaBUTH B MAaCCUB CTPOKY, COIEPKAIIIYIO
«NULL», 9TO C7T0BO Hy2KHO 3aKJIIOYUTH B OBOMHBIE KaBHIUKH.

(Takoro poma KOHCTAaHTBEI MAaCCHBOB Ha CaMOM [iejle MPEACTaBIISIIOT COO0M BCETO JIMIh YaCTHBIM CIIydai
KOHCTaHT, onmucaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3Ha4YaJlbHO BOCIIPHHUMAETCS KaK CTPOKa U
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nmepemaéTcs mpolilenype mpeodpa3oBaHUST BBOOUMOT'O MacCHUBa. IIpu 3TOM MOXKeET MOTPeOoBaTLCS STBHO
yKa3aTh LieJIeBOM THIIL.)

Tenepb MBI MOZK€EM II0Ka3aTh HECKOJIBKO OIIePaTOPOB INSERT:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 210000%}"',
'"{{"meeting", "lunch"}, {"training", "presentation"}}'");

INSERT INTO sal_emp
VALUES ('Carol',
'{20000, 25000, 25000, 25000%}"',
'{{"breakfast", "consulting"}, {"meeting", "lunch"}}');

Pe3yanaT OBYX IMPpeAabpIaAyIInX KOMaHO:

SELECT * FROM sal_emp;

name | pay_by_qgquarter | schedule

_____ S
Bill |{10000,10000,10000,10000}|{{meeting, lunch}, {training, presentation}}
Carol|{20000,25000,25000,25000}|{{breakfast, consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEpPHBIX MaCCHBOB YHCJIO 3JIEMEHTOB B KaXKIOM Pa3MEPHOCTH [OONXKHO OBITh OOWHAKOBHEIM; B
MIPOTHUBHOM CJIy4yae BO3HMKaeT omubka. Hampumep:

INSERT INTO sal_emp
VALUES ('Bill',
‘{10000, 10000, 10000, 10000}"',
'"{{"meeting", "lunch"}, {"meeting"}}');
OIIMBKA: nOngd MHOIOMEPHBIX MACCHBOB [LOOJXHBEl 33a0aBaTbCH BBEIPAXEHHH
C COOTBETCTBYIOIHUMH PA3MEPHOCTIMH

Takxke MOXKHO UCIIO/Ib30BaTh CUHTAKCUC KOHCTPYKTOPa ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 210000],
ARRAY[['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY [20000, 25000, 25000, 25000],
ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch'll);

3amMeTsTe, UTO 5JI€MEHTHl MaCCHuBa 3TeCh — 3TO IPOCThle SQL-KOHCTAHTEI UM BEIPAXKEHUS; U II03TOMY,

HaIpUMep CTPOKM OyOyT 3aKIodYaTbCs B OOMHApPHBEIE alloCcTpo(dbl, a He B OBOWHEIE, KaK B OyKBaIbHOMU

KOHCTaHTe MaccuBa. boyee moapo6HO KOHCTPYKTOP ARRAY oOcyxkmaeTcs B [Togpasmene 4.2.12.
8.15.3. ObpaweHue K MaccmBam

[lo6aBuB maHHBIE B TAaONIUIly, MBI MOXKEM IIepelTH K BelbopkaMm. CHadasia MBI IIOKaXKeM, KakK IOIy4YUTh
OOWH 3JIEMEHT MacCHBa. JTOT 3aIpPoC IOIy4aeT UMeHa COTPYLHUKOB, 3apIljlaTa KOTOPHIX U3MEHUIACH
BO BTOPOM KBaprTaje:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];
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I/IHJIeKCI:I 3JIEMEHTOB MACCHBaA 3adIllMCBIBAIOTCA B KBAaOPATHBIX ckoOkax. Ilo YMOJI9YaHHUIO B Postgres Pro
HeﬁCTByeT COrjlallieHre O HyMepalluu 3JIEMEHTOB MaCCHBa C 1, TO €CTh B MaCCHB€E U3 n 3JIEMEHTOB II€PBEIM
CUUTAETCd array[l], a IOCJII€EOHUM — array[n].

9TOT 3ampoC BHIAAET 3apIJIaTy BCEX COTPYTHUKOB B TPDETHEM KBapTalle:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qgquarter

10000
25000
(2 rows)

MBI TakXkKe MOKEM II10JIy4aTh OOLIYHEIE IIPAMOYTOJIbHBIE CPEe3bl MaCCHBA, TO €CThb IIOOMACCHBEIL.
Cpe3 MaccuBa 0003HadaeTcs KakK HHXHAG-TPAHHUIA: BEPXHId—rpanuga OJId OOHOU WM HECKOJIbKUX
pa3MepHocTel. Hampumep, 3TOT 3a0poC NOIydYaeT NepBhIe ITYHKTH B Fpa(bI/IKe Bumnia B nepBhie OBa OHA
HeOenu:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting}, {training}}
(1 row)

Ecnu opmHa u3 pa3MepHOCTEeM 3amnucaHa B BUIE Cpe3a, TO eCThb COOEepPXKUT OBOETOYMe, Torfda Cpes
pacrnpocTpaHsieTCsl Ha BCe pa3MepHOCTH. Ecnu npu 9TOM M1 pa3MePHOCTH YKa3bIBAaeTCSI TOJIBKO OLHO
ymcno (6e3 OBOETOYMS), B CPE3 BOUAYT 3JIEMEHT OT 1 [0 3aJaHHOr0o HoMepa. HampumMep, B 3TOM IpuMepe
[2] OymeT paBHO3HAYHO [1:2]:

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting, lunch}, {training, presentation}}
(1 row)

Bo usbexaHue MyTaHUIE C oOpallleHueM K OMHOMY 3JIEMEHTY, Cpe3hl JIydllle BCerfia 3aluChiBaTh IBHO
OJIsT BCEX U3MEPEHUN, HampuMep [1:2] [1:1] BMecTO [2] [1:1].

3HaueHusd HHXHI 9 —I'PaHuia u/unu BepxHgd—-rpaHura B YKa3aHUU CPe3a MOXHO OIIYCTHUTL; OIIYIII€eHHas
rpaHUIla 3aMeHSIeTCSA HUXKHUM UIIU BEPXHUM IpeneoM UHAEKCOB MaccuBa. Hampumep:

SELECT schedule[:2][2:] FROM sal_emp WHERE name = 'Bill';

schedule

{{lunch}, {presentation}}
(1 row)

SELECT schedule[:][1:1] FROM sal_emp WHERE name = 'Bill';

schedule
{{meeting}, {training}}
(1 row)

BripaxkeHue obpallleHUSI K 3JIeMeHTy MaccuBa Bo3BpatuT NULL, ecnu caM MaccuB WU OJHO U3
BhIpakeHUU UHAeKCcoB 3rneMeHTa paBHEL NULL. 3nauenve NULL Takxke BO3BpalllaeTCs, €CJIN UHOEKC
BBIXOOUT 3a T'PAHUIIEI MaccuBa (3To He cumTaeTcs omubKoif). Hanpumep, ecnu schedule B HacTosIIee
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BpeMsi MUMeeT pPa3MEePHOCTH [1:3][1:2], pe3ylbTaToM oOpalneHusi K schedule[3][3] Oymer NULL.
IMomoOHBIM 06pa3oM, Mpu oOpalleHWH K 3IeMEeHTy MaCCHBa C HEMPaBUILHBIM YHCJIOM HHOEKCOB
Bo3Bparaetrcss NULL, a He omubKa.

Ananornyno, NULL Bo3BpalmaeTcsi mpu oOpallleHuH K Cpe3y MaCCHBa, €CJIM CaM MacCCHUB HJIM OOHO U3
BHIpa’KeHUH, OIIpeNenaiolnX HHAEeKCH 971eMeHToB, paBHbI NULL. OgHako B Apyrux ciydasx, HallpuMep,
KOorfa TpaHUILI Cpe3a BEIXOOAT 3a paMKHM MaccuBa, Bo3BpamlaeTrca He NULL, a mycrtoit maccus (C
pa3mepHocThi0 0). (Tak CIOXKHIOCHE UCTOPUYECKIM, YTO B 3TOM CPE3hl OTJIHMYAIOTCA OT OOpallleHu#d K
OOBIYHEIM 37ieMeHTaM.) Eciu 3ampoIlieHHEIN cpe3 IepeceKaeT I'PaHUIIbl MaCCHBa, TOT{Ia BO3BPAIIAeTCs
He NULL, a cpe3, COKpalléHHBIN 10 00J1aCTH IepecedeHus.

Texkymiue pa3Mephl 3HaYEHUS MaCCUBa MOXKHO IIOJIYyYUTh C IOMOIIBLI0 PYHKIIUY array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2][1:2]
(1 row)

array_dims BHIOAET pe3yiabTaT THUIIA text, YTO yOOOHO CKOpee @i JoAei, 4YeM [Jisi IIporpaMM.
Pazmephl MaccuBa TaKXKe MOXKHO IOJIYYUTh C IIOMOIIBIO QYHKIUY array_upper ¥ array_lower, KOTOPHIE
BO3BpAIIlal0T COOTBETCTBEHHO BEPXHIOK U HMUXKHIOIO I'PDAaHUIY IJI YKa3aHHOM Pa3MepPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper

(1 row)
array_length BO3BpaIaeT YHCIIO 3JIEMEHTOB B YKa3aHHON pa3MepHOCTH MacCCHBa:

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_Jlength

(1 row)

cardinality BO3BpallaeT 0o0Ilee YHCJIO 3JIEMEHTOB MacCuBa II0 BceM m3MepeHusM. PaKTUYeCKU 3TO
YHMCJIO CTPOK, KOTOPOE BEPHET PYHKIUS unnest:

SELECT cardinality (schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

8.15.4. A3MeHeHue MaCcCUBOB

3HaueHWe MacCHuBa MOXKHO 3aMEHUTh ITOJTHOCTHIO TakK:

UPDATE sal_emp SET pay_by_quarter
WHERE name = 'Carol';

'{25000,25000,27000,27000}"

HJIN HUCIIOJIb3YsSd CHUHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_quarter = ARRAY[25000,25000,27000,27000]
WHERE name = 'Carol';

Takke MOXKHO U3MEHUTH OOUH 3JIEMEHT MaCCHBa:
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UPDATE sal_emp SET pay_by_quarter[4] = 15000
WHERE name = 'Bill';

HUIIH Cpe3:

UPDATE sal_emp SET pay_by_qgquarter[1:2] = '{27000,27000}"
WHERE name = 'Carol';

IIpu 5TOM B YKa3aHUU Cpe3a MOXKET ObITh ONYIIeHA HuxHId-rpaHuia U/UNN BepxHdg—rpanuna, HO TOJIBKO
o MaccuBa, oTinuuHoro oT NULL, m uMeromnero HeHyJIeByl0 pa3MepPHOCTh (MHadye HEU3BECTHO, KaKue
TpaHUYHBIE 3HAUYEHUS OOXKHBI ITOACTaBJISATHLCS BMECTO OITYIIEHHBIX).

CoxpaHEHHBEIM MaCCHB MOIKHO PACIIUPUTh, OINpPENesINB 3HAUYEHUsS paHee OTCYTCTBOBABIIMX B HEM
31meMeHTOB. [Ipu 3TOM BCe 3JIeMEHTHI, pacliojlararmwllrecss MeX[Ay CYIIeCTBOBaBIIMMU paHee U
HOBHIMU, npuHHMawT 3HaueHus NULL. Hampumep, ecnu MacCuB myarray COOEPXKUT 4 SI€MEHTa,
IIOCJIe TPUCBAWBAHUSA 3HAUYEHUS I3JIEMEHTY myarray[6] ero mjuHa OymeT paBHA 6, a myarray[5]
OymeT comepxkath NULL. B HacTrosimee BpeMs mogoO6HOe pacCIIMpeHME MOAAEPKUBAETCS TOJIBKO IJIS
OOHOMEDPHBIX, HO He MHOI'OMEDPHBIX MaCCUBOB.

OHpeHeHHH 3JIEMEHTEHI II0 MHOEeKCaM, MOZKHO CO3A4aBaTh MACCHBEI, B KOTOPEIX HyMepalusd 3JIEMEHTOB
MOXKeT HauMHATLCA He ¢ 1. Hampumep, MOXKHO IIPHCBOMTL 3HAYEHHE BHIPAXKEHHUIO myarray[-2:7] H
TakKuM 06pa3oM CO3JaTh MACCHUB, B KOTOPOM OYOYT 9JIEMEHTHI C MHOEKCaMU OT -2 [0 7.

3HayeHMS MacCHUBa TaKXKe MOXKHO CKOHCTPYHPOBATh C IIOMOIIIBIO OIlepaTopa KOHKaTeHalluy, | |:

SELECT ARRAY[1,2] || ARRAY[3,4];
?column?

{1,2,3,4}
(1 row)
SELECT ARRAY[5,6] || ARRAY[[1,2],1[3,41]1;

?column?

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

OnepaTop KOHKATEeHalluM II03BOJIA€T BCTAaBHUTL OOWH 3JIEMEHT B Ha4daJI0O MJIXM B KOHEI OOJHOMEPHOI'O
MaccuBa. OH TaKXKe MOXKeT IIPUHATH IBa N-MEPHBIX MaCCHBa UJIN MaCCHBEI pa3MepHOCTeﬂ NUu N+1.

Korma B Havamo wiaM KOHEI OOHOMEPHOTO MacCCHBa BCTABJISIETCS OOWH 3JIeMEHT, B 00pa30BaHHOM B
pe3ynabTaTe MaccuBe OyOeT Ta XKe HHUXKHSS T'PaHuIla, YTO M B MacCHUBe-oIepaHae. Hanpumep:

SELECT array_dims(1 || '"[0:1]={2,3}'"::int[]);
array_dims

[0:2]
(1 row)

SELECT array_dims (ARRAY[1,2] || 3);
array_dims

[1:3]
(1 row)

Korpma ckmappiBaloTCsi IBa MacCUBa OOMHAKOBHIX PA3MEPHOCTEM, B Pe3yJIbTAaTe€ COXPAHSETCS HUKHSIS
TpaHWIla BHEITHENW PAa3MEPHOCTH JIEBOTO ONlepaHaa. BEIXOOHOM MacCHUB BKIIOYAET BCE 3JIEMEHTHI JIEBOTO
olnepaHfa, II0cjie KOTOPHIX 100aBIsSI0TCS BCe 9JIeMeHTH IpaBoro. Hampumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[3,4,5]);
array_dims
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[1:5]
(1 row)

SELECT array_dims (ARRAY[[1,2],[3,4]] || ARRAY[[5,6]1,[7,81,09,011);
array_dims

[1:5]1[1:2]
(1 row)

Korma kK MaccuBy pa3MepHOCTH N+1 CIIepeOy UM C3aau 0oOaBIseTCsI N-MEPHBIM MaCCHUB, OH BCTABJISIETCS
aHAJIOTUYHO TOMY, KaK B MAaCCHB BCTaBJIIETCS 3JIEMEHT (3TO OBbIIIO OmMCaHO BhIme). JIt060M N-MepHBIH
MaCCHUB M0 CyTH SIBISIETCS 3JIEMEHTOM BO BHEIIHElN pa3MEepHOCTH MaCCHBa, MMEIIIETr0 pa3MepPHOCTb N
+1. Hanipumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],1[5,611);
array_dims

[1:31[1:2]
(1 row)

MaccuB TakKe MOKHO CKOHCTPYUPOBAThH C IOMOIIBIO (GYHKIIUM array_prepend, array_append H
array_cat. IlepBble ABe GYHKIUM TOONEPKUBAIOT TOJIPKO OJHOMEPHBIE MAaCCHUBHl, a array_cat
IOoOmepKUBaeT U MHOroMepHbIe. HeCKOMBKO IPHUMEPOB:

SELECT array_prepend(l, ARRAY[2,3]);
array_prepend

{1,2,3}
(1 row)

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

{1,2,3}
(1 row)

SELECT array_cat (ARRAY[1,2], ARRAYI[3,4]);
array_cat

{1,2,3,4}
(1 row)
SELECT array_cat (ARRAY([[1,2],[3,4]1]1, ARRAY[5,6]);

array_cat

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

SELECT array_cat (ARRAY[5,6], ARRAY[[1,2],1[3,4]11);
array_cat

{{5,6},{1,2},{3,4}}

B IIPOCTRIX CIIy4YasaX OTIMCAHHBIN BHIIIIE OoIrepaTop KOHKATeHAlIUuH IIPEeJIIOYTUTEJIbHEE HEIIOCPEOCTBEHHOI'O
BBI3OBa 3THUX ®YHKHHﬁ.()HHaKO TaK KaK OIlepaTOp KOHKATEHAllMU IIePerpyzKeH OJid PeIIeHHud BCeX
Tpex 3ada4, BO3MOZXKHEBEI CUTyallUH, KOI'da JIy4Ille IMPMMEHUTh OOHY M3 3TUX d)YHKI_II/Iﬁ BO u3bexkaHue
HeOHHO3HaqHOCTH.HaHpHMep,paCCMOTpHT&

SELECT ARRAY[1, 2] || '{3, 4}"'; —— HETHUIHU3HUPOBAHHAY CTPOKA BOCIPHHHUMAETCH KakK MAaCCHUB
?column?
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{1,2,3,4}

SELECT ARRAY[1, 2] || '7"; —-— Xaxk ¥ sTa
ERROR: malformed array literal: "7"

SELECT ARRAY([1, 2] || NULL; —-— xax u 6yxBanbueii NULL
?column?
{1,2}
(1 row)
SELECT array_append (ARRAY[1, 2], NULL); —— BTO MOTI'IO HMMETLCY B BHIOY Ha CaMOM Iele

array_append

{1,2,NULL}

B moka3zaHHBIX IIpyuMepax aHaJIn3aTOp 3allpoCa BUOUT I_IeJ'IO‘-II/ICJ'[eHHHﬂ MacCCusB C OJJ,'HOI;I CTOPOHEL
orrepaTopa KOHKATeHalluu U KOHCTaHTy'HeOHpeﬂeHéHHOFO TUIla ¢ gpyro#. CormacHO CBOMM IIpaBUJIaM
pa3pelieHnsa THUIla KOHCTAHT, OH IIOJIarae€T, 4YTO OHa HMMeEeeT TOT XK€ THII, YTO U JIperfI OIlepaHng — B
OaHHOM CIIy4ae IIeJI0YMNCJIEeHHBIM MacCuB. [I03TOMy IpeaIronaraeTcs, 4YTo oliepaTop KOHKaTeHaluu 30eCh
IIpenCTaBIIdeT (I)YHKI_II/IIO array_cat, a He array_append. Ecnu aTo pelienrne OKa3bIBaeTCAd HEeBEPHEIM,
€r0 MO2XKHO CKOPPEKTHPOBATh, IMPpUBeOSd KOHCTAHTY K THIIy 3JIEMEHTAd MaACCHB4; OOJHAKO MOXKeET OBITH
JIydllle gBHO HCIIOJIb30BAThb (byHKLII/IIO array_append.

8.15.5. NMNouck 3HaAaYeHUn B MaccCuBax

YroOHl HAWTHU 3HAYEHWE B MacCUBE, HEOOXOOMMO ITPOBEPUTH BCE €T0 3JIEMEHTHL. DTO MOXKHO CHEJaTh
BPYYHYIO, €CJIY BBl 3HaeTe pa3Mep MaccuBa. Hampumep:

SELECT * FROM sal_emp WHERE pay_by_quarter[l1] = 10000 OR
pay_by_quarter[2] = 10000 OR
pay_by_quarter[3] = 10000 OR
pay_by_quarter[4] 10000;

OJZ[HaKO C OOJIBIIIMNM MaCCHBAMH 3TOT METO CTaHOBUTCA YTOMUTEJIBHBIM, U K TOMY 2kK€ OH He pa60TaeT,
Korja pa3Mep MacCuBa Heu3BeCTeH. ANbTepHATUBHEBEIN OOXO0[ omrcaH B Paznerne 9.24. [Toka3aHHBIN
BRIIIIE 3aIIPOC MOXKHO OBLIJIO IeperucaTh TakK:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_quarter);
A Tak MOKHO HaliTU B TabIuIle CTPOKH, B KOTOPHIX MaCCUBEL cofepKaT TOJIbKO 3HaYeHus, paBHelie 10000:

SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_quarter);

Kpome Toro, mns ofOpalmieHus K 93JeMeHTaM MacCCHBa MOXKHO HCIIONb30BaTh (YHKIUIO
generate_subscripts. Hanpumep Tak:

SELECT * FROM
(SELECT pay_by_quarter,
generate_subscripts (pay_by_quarter, 1) AS s
FROM sal_emp) AS foo
WHERE pay_by_quarter([s] = 10000;

Ota pyHukIMa onucaHa B Tabmure 9.64.

Takxke #HCKaTb B MaCCHUBe 3HA4YEHUSA MOIKHO, HUCIIOJIB3ydA OIIlepartop &&, KOTOpBIﬂ IIpoBep«daerT,
IIePEeKpPEIBaeTCsAa JIn JIeBBIN OoIlepaHpn C IIPpaBbIM. HaanMep:

SELECT * FROM sal_emp WHERE pay_by_quarter && ARRAY[10000];

OTOT U gpyrue onepaTopsl AjIsi paboTe C MaccuBaMu onucaHbl B Pasmerne 9.19. OH MoxKeT ObITh YCKOPEH
C TIOMOIIIBIO ITOAXOASINEro HHAeKca, Kak onucaHo B Pazmerne 11.2.
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Brl TakKe MOKeTe MCKaTh OIpefesieHHble 3HaUYeHUs B MacCUBe, UCIIOJIb3ysd QYHKIMNU array_position
U array_positions. [lepBas (GyHKIIUS BO3BpAllaeT MO3UIIUIO IEPBOT0O BXOXKAEHUS 3HAUEHUS B MacCUB,
a BTOpas — MaCCHUB IIO3UIMM BCEX ero BXOXKaeHuu. Hampumep:

SELECT array_position (ARRAY['sun', 'mon', 'tue', 'wed', 'thu', 'fri', 'sat'], 'mon');
array_position

(1 row)

SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions

{1,4,8}
(1 row)

ITogcka3ka

MaccuBsl — 3TO He MHOXKECTBa; HEOOXOOMMOCTh IIOKMCKa OIpPeNesIEHHEIX 3JIEMEHTOB B MacCHUBe
MOXKeT OBITb IIPM3HAKOM HeyHaYyHO CKOHCTPYMPOBaAHHON 0a3bl HaHHBIX. BO3MOXKHO, BMECTO
MaccHBa JIydllle KMCIIOJIb30BaTh OTAENbHYIO TAaOJMIy, CTPOKM KOTOPOM OYIOYT comepkKaTh HaHHBIE
3JIEMEHTOB MacCHBa. OTO MOXKeT OBITH JIyullle M [OJig IIOMCKa, U Oy paboThl ¢ OGOJIBIIUM
KOJINYEeCTBOM 3JIEMEHTOB.

8.15.6. CUHTaKCUC BBOAUMbLIX U BbIBOAUMbIX 3HA4Y€HUA MacCCUBa

BremrHee TEKCTOBOe IIpeNCTaBlleHHWE 3HAYEeHWS MacCHUBa COCTOMT M3 3allCU  3JIEMEHTOB,
UHTEPOpEeTUPyEeMEIX I[I0 IIpaBUjIaM BBOHOA/BBIBOZA [AJI9 THIIA 3JeMeHTa MaccuBa, U 0QopMIIeHUs
CTPYKTYypHEl MaccuBa. O¢opMieHNe COCTOUT U3 (UTYPHBIX CKOOOK ({ M }), OKPYyKAIOIUX 3HaUYeHUe
MaccuBa, U 3HAKOB-pa3fdenuTeell MeXay ero 3jieMeHTaMH. B KaduecTBe 3HakKa-pa3fenuTesss OOBIYHO
UCTIOJNIb3yeTcs 3amnfATasd (,), HO 3TO MOXeT OBITh M OPYTrod CUMBOJ; OH OIpedeNseTcs IapaMeTpoM
typdelim QOJ THUIIA 3JIeMeHTa MaccuBa. g CTaHOAPTHBIX TUIOB [OAHHEIX, CYLIIECTBYIOIIUX B
ouctpubytuBe Postgres Pro, pasmenuTesneM siBsgeTCs 3ansaTas (, ), 3a UCKIIIOUEHUEM JIMIIb THUIIA box, B
KOTOPOM pa3menuTesib — TOYKa C 3andaTol (;). B MHOroOMepHOM MacCuBe V KaxXIOoi pa3MepHOCTHU (psf,
TIJIOCKOCTh, Ky0 U T. I.) €CTh CBOM YPOBEHb (PUTYPHBIX CKOOOK, a CoOcelHHE 3HaUeHUs B GUTYPHBIX CKOOKax
Ha OQHOM YPOBHE [OJIKHBI OTHENATHCA pa3geIuTeIIMU.

OyHKIUS BHIBOJA MacCHBa 3aKIlO4aeT 3HaYeHHe 3JIeMeHTa B KaBHIYKM, €CIIM 3TO MyCTas CTPOKa UJIU
OHO COIEePXKUT PUTYypHBIE CKOOKH, 3HAKH-PA3eIUTEIIH, KaBEIUKKM, 00PAaTHYIO KOCYIO YepPTy, IIPOo0eTbHBIH
CHMMBON HWJIM 3TO TEeKCT NULL. KaBriukm m oOpaTHasi Kocas 4YepTa, BKIIIOYEHHBEIE B TaKHe 3HAYEeHUS,
mpeoOpa3yTCcs B CIIEIOCIeN0BaTeIbHOCTh C 0OPATHOM KOCO¥M 4epToH. [T YHMCJIOBHIX TUIIOB MaHHBIX
MOZKHO PaCCYMTHIBATHL Ha TO, YTO 3HAYEHWHsS HHUKOrOa He OyOyT BBIBOOUTBHCS B KaBHIUKAX, HO IS
TEKCTOBBIX THIIOB CJIEAYeT OBITh TOTOBBIM K TOMY, YTO BEIBOOMMOE 3HaYEeHHEe MaCCHBa MOXKET COflepKaTh
KaBBIYKH.

ITo ymMon4yaHWIO HUXKHSS T'PaHUIlA BCEX Pa3MEepPHOCTEeN MacCHBa paBHA OOHOMY. UTOOH IpPENCTaBUTH
MaCCHUBELI C IJPYITMMHU HUXKHHUMU I'DaHUIIaMU, IIepeld COOEePXKUMBIM MaCCHBa MOXKHO YKa3aThb OHUAIlIa30HBI
uHOekcoB. Takoe odopMieHne MaccuBa OymeT comepzKaTh KBaapaTHbIe CKOOKU ([]) BOKPYTI HUXKHEH
U BepxHeM TpaHUIl KaXIOoM pasMEpPHOCTH C ABOeTodYueM (:) MeXAy HUMHM. 3a TaKUM YKa3aHUEM
pa3MepHOCTHU cjiemyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1]1([-2][3] AS el, f1[1]1[-11[5] AS e2
FROM (SELECT '[1:1][-2:-1]11[3:51={{{1,2,3},{4,5,6}}}'::int[] AS f1) AS ss;
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Hpoue;:[ypa BEIBOJA MaACCHBa BKJIIOYaA€T B PE3YJIbTAaT ABHOE€ YKa3adHHe paBMepHOCTeﬁ, TOJIBKO €CJIn
HHU2XKHAA 'PAHUIIA B OIHOM HUJIN HECKOJIBKUX Pa3MEPHOCTAX OTIIMYAeTCA OT 1.

Ecnu B KayecTBe 3HAYEHUS 3JIEMEHTa 3amaéTcs NULL (B 000M perucTpe), 3TOT dJIeMEHT CYUTAEeTCS
paBHBIM HemocpencTBeHHO NULL. Ecnmu XKe OHO BKJIIOYAaeT KaBBIYKK HMJIM OOpPaTHYIO KOCYIO 4epTy,
97IeMEeHTY HpHCBauBaeTCsi TeKcToBasi cTpoka «NULL». Kpome Toro, mjiasi o6paTHOM COBMECTHMOCTHU C
Bepcusmu PostgreSQL go 8.2, mapameTp KoHurypaiuu array nulls MoXKHO BBIKJTIOUHUTD (IIPHCBOUB €MY
off), 4TOOBI CTPOKK NULL He BOCHPHUHHMAJMNCH KakK 3HayeHuss NULL.

Kak ObI;T0 mOKa3aHO paHee, 3alMChIBasi 3HAYEHHE MaCCHBa, II000M ero 3JIeMeHT MOXKHO 3aKIIYHTh
B KaBBIYKH. OJTO HYJCHO HejlaTh, €CIU Ipu pa3bope 3HAUYEHWsS MacCuBa 0e3 KaBLIYEK BO3MOXKHA
HEeOOHO3Ha4YHOCTh. Hampumep, B KaBHIYKY HEOOXOOMMO 3aK/II0YaTh 3JIEMEHTHI, cofepKalnue GUTrypHbe
CKOOKM, 3amATy0 (MK pa3mesuTelNb, ONpPeneIEHHBIN [JIsi JaHHOIO THIIAa), KaBbIYKH, 00OPATHYIO0 KOCYIO
4yepTy, a TakkKe mOpoOelbHBIE CHMBOJIBI B Hadaje WM KOHIIe CTPOKH. [IyCThle CTPOKM M CTPOKH,
comepzKalliyie OJHO CJI0BO NULL, TaKXXe HYXKHO 3aK/I04aTh B KaBBUKU. UTOOH BKITIOUUTEL KaBBIUKU WU
00paTHYIO KOCYIO YepTy B 3HaUYeHUe, 3aKII0UYEHHOEe B KaBEIUKH, T00aBhTe 00PATHYIO KOCYIO YePTy mepe[
TaKUM CUMBOJIOM. C APyTro¥ CTOPOHEBI, YTOOHI 00OUTHCEH 063 KaBHIUEK, TAKUM 9KPAaHUPOBAHUEM MOXKHO
3allUTUTh BCE CUMBOJILI B TAHHHEIX, KOTOPEIE MOTYT OBITH BOCHPUHSTH KaK YaCTh CUHTAKCHCAa MacCHBa.

Ilepen OTKpHIBAIWOINEH ¥ TOCHE 3aKPHIBAIOIEH CKOOKM MOXKHO HOOaBISTb IIPOOETbHBIE CHMBOJIBL.
ITpoGesnpl TakzKe MOTYT OKPYXKaThb KaxOyl0 OTHOEJIbHYI0 CTPOKY 3HadeHus. Bo Bcex ciydasx TakKue
mpobeTbHbIE CUMBOILI UTHOPUPYIOTCsI. OmHAKO BCce MPo6esibl B CTPOKAaX, 3aK/IIOYEHHBIX B KABBIUKY, UJTH
OKPYXKEHHBIE He TPOOeIbHEIMY CUMBOJIAMH, HAITPOTUB, VYU THIBAIOTCS.

ITogcka3ka

3amuceiBaTh 3HAYEHUS MaCCHBOB B KoMaHmax SQL wacTto ObiBaeT ymoOHee C IIOMOIIBIO
KOHCTpPYKTOpa ARRAY (cMm. [lompaspmen 4.2.12). B ARRAY OTHeNbHBIE 3HAYEHUS 3JIEMEHTOB
3aIIMCHIBAIOTCS TaK e, KaK eciii Obl OHYM He OBIJIM YJjIeHaMKM MacCHBA.

8.16. CocTaBHbIe TUMNbI

CocmasHol mun IpencTaBiIsieT CTPYKTYPY TaOJIUYHOM CTPOKHU MIIH 3AIIMCH; II0 CYTH 3TO IIPOCTO CIIUCOK
VMEH II0JIEN ¥ COOTBETCTBYIOIIUX TUITOB HaHHLIX. Postgres Pro mo3BonsieT MCIIOTb30BaTh COCTABHEIE THUIIHI
BO MHOTOM TaK ke, KakK ¥ IPOCTHIE TUITHL. HammpuMep, B onpeneneHuu TabIUIlEl MOKHO O0BSIBUTH CTOJIOEI]
COCTaBHOTI'O THUIIA.

8.16.1. ObbAB/IeHUe COCTaBHbIX TUMOB
Hwuxke nmpuBeneHEl ABa IPOCTHIX IPUMePa OINpeaeneHnuss COCTaBHBIX TUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision

CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric

)i

CHHTAKCHC OYeHb II0XO0XX Ha CREATE TABLE, 3a HCKJIIYEHHEM TOr'Oo, 4YTO OH [MOOIIYyCKa€T TOJIBKO
Ha3BaHUS TOJIeM W UX THIIHL, Kakue-1muoo OrpaHUYEHUA (Takue Kak NOT NULL) B HacToOsIIlee BpeMid
He IIoOOOepP2KUBAIOTCA. 3aMeThTe, UTO KJIIOUEBOE CJIOBO AS 3OeCh MMEEeT 3HaYeHUE; 0e3 Hero cucreMa

OyZeT cuuTaTh, YTO IOOPA3yMeBAETCS APYTrOM THUII KOMAaHAB CREATE TYPE, ¥ BHIAACT HEOXMUOAHHYIO
CUHTAKCUYECKYIO OIINOKY.

OnpenenHB TaKHe€ THUIIbI, MBI MO2KEM HCIIOJIb30BAaTh UX B Ta6J'[I/IL[aX:
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CREATE TABLE on_hand (
item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

unu QyHKIUAX:

CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT $1.price * $2' LANGUAGE SQL;

SELECT price_extension(item, 10) FROM on_hand;

Bcskuii pa3s, Korga co3maéTcst Tabmuila, BMECTe C Hell aBTOMaTH4YeCKH CO3TaéTCsI COCTAaBHOM THUII. DTOT
THUI OPEeACcTaBJIsIeT THUI CTPOKH TAOJHILEI, M ero MMeHeM CTAaHOBUTCS HMs TaOmuilbl. Hampumep, mpu
BEBIIIOJTHEHUH KOMAH/IHI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

B KaudecTBe mno0OouHOro 3ddeKkra OyHoeT coO3maH COCTAaBHOM THUHO inventory_item, B TOYHOCTH
COOTBETCTBYIOIIHUY TOMY, YTO OBILJT ITOKA3aH BHIIIE, ¥ MCIIOIb30BaTh €TI0 MOXKHO Tak ke. OgHaKOo 3aMeThTe,
YTO B TEKYIIEH peannu3allii eCTh OOUH HeJOCTATOK: TaK KaK C COCTaBHBIM TUIIOM HE MOTYT OBITh CBSI3aHEI
OTrpaHUYEHUs, TO OIMCAHHLIE B ONPENeIeHUN TaOIUIlBl OTPAHUYEHUSI He NPUMEHSAIOMCA K 3HAUEHUSIM
CoCTaBHOTO Tula BHe Tabmuipl. (UToOB 000UTH 3TOT HEIOCTATOK, CO3alTe MOMEH IIOBEPX COCTABHOTO
THUIA U 000aBbTe XKejlaeMble OrPaHNYeHUs B BUOE OTPAaHUYEeHUY CHECK [JIsT JaHHOTO JOMeHa.)

8.16.2. KOHCTpyuMpOBaHue COCTaBHbIX 3HA4Y€HUN

YToO6kI 3am1caTh 3HaUYeHe COCTaBHOTO THUIIA B BUJIe TEKCTOBOM KOHCTAHTHI, €T0 II0JIs HY2KHO 3aKJIIOYUTh
B KPYTJIBIE CKOOKHU U Pa3neiinTb X 3allATEIMU. 3HaueHue II000T0 MOJIsT MOXKHO 3aKJIIOUUTH B KaBBI4YKH,
a €CJIK OHO COOEPXKUT 3allsAThEIe UIIN CK06KI/I, 9TO OeJjiaTh 00513aTeBHO. (HonpoGHee 006 aTOM TOBOPUTCHA
Huxe.) TakuMm 06pa30M, B 06U_IeM BHUI€ KOHCTAaHTa COCTABHOI'O THUIIA 3allMCHIBAETCA TakK:

'( BHauenwel , BHaueHHeZ , ... )'
Hanpumep, 3Ta 3a0UCh:
'("fuzzy dice",42,1.99)"

OymeT DOIyCTHUMOM MJIsi OIMMCAHHOTO BHIIIIE THMA inventory_item. YToOwI mpucBoutsh NULL omHOMY M3
IoJiel, B COOTBETCTBYIOIIIEM MECTe B CIIUCKE HY?KHO OCTaBUTH IIycToe MecTo. Hanmpumep, sTa KOHCTaHTa
3apmaéT 3Hauenue NULL gmst TpeTbero mons:

'("fuzzy dice",42,)"'

Ecnu xe BMecTto NULL TpebyeTcs BCTaBUTh IYCTYIO CTPOKY, HY2KHO 3allucaTh Iapy KaBHUeK:

A\l ("",42,) A\l

3pmech B IIEPBOM II0JIe OKaxKeTCs ITycTasd CTPOKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTAaHTHI MAacCHBOB Ha CaMOM [iejie IIPeICTaBAsIOT cCoO0M BCEro JIUIb YaCTHHIM CITydai
KOHCTAHT, onucaHHbX B [lompasmene 4.1.2.7. KoHCTaHTa M3HaA4YaJIbHO BOCIPUHUMAETCS KaK CTPOKa

U TepenaéTcs mpolefype nmpeoGpa3oBaHUsI COCTABHOTO THIIA. IIpH 3TOM MOXKET ITOTPe00BaThCS SIBHO
yKasaThb THUII, K KOTOpoMy OymoeT mpuBegeHa KOHCTaHTa.)

3HauYeHNSA COCTABHBIX THUIIOB TaKXKe MOXKHO KOHCTPYHPOBAaTh, UCIIOJIb3YSA CHUHTAKCHC BEIPDAXXKE€HHA ROW. B
OOJILIITMHCTBRE CJIy4aeB 3TO 3HAYUTEJIbHO IIPOoIIe, YeM 3allMChIBATh 3HAaYEHUA B CTPOKE, TaK KakK IIPHU 3TOM
He HY2KHO 0eCIIOKOUTLCS O BIIOKEHHOCTH KaBBEIUeK. MEI yYXKe O6CY}KJ16.J'II/I 9TOT METOo[ paHee:

ROW ('fuzzy dice', 42, 1.99)
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ROW('', 42, NULL)

KnioueBoe cnoBo ROW Ha camoM fiesie MOXKeT ObITh Heo0s13aTeJIbHBIM, €CJIU B BEIPaXKEHUY ONIPeesIoTCS
HECKOJIBKO TIOJIEH, TaK YTO 3Ty 3aMMUCh MOYKHO YIIPOCTUTH AO:

('"fuzzy dice', 42, 1.99)
('', 42, NULL)

CuHTaKCHUC BEIpaXkeHus: ROW 60y1ee mogpoOHo paccMaTpuBaeTcs B [logpasnene 4.2.13.

8.16.3. ObpaweHue K COCTaBHbIM TUNaM

YToOb OOGPATUTHCS K IIOJII0 CTOJIOIA COCTABHOTO THIIA, IIOCJIE UMEHHU CTOJIOLIa HYKHO JO0OABUTH TOYKY
¥ UMs TO0JIsI, TONOOHO TOMY, KaK yKa3bIBAeTCs CTOJIOel mocjie mMeHu Tabnuiel. Ha camom mene, aTu
obOpallleHusT HeOTIUYHUMBI, TaK YTO YacTO OBIBAET HEOOXOOMMO KCIIOJIb30BaTh CKOOKM, YTOOB KOMaHOa
Oplla pa3oOpaHa IpaBuUIbHO. Hampumep, MOKHO MONBITAaThCS BHIOPAThH IOJIE CTONOIA M3 TECTOBOM
TabGUIE on_hand TaKuM 06pa30M:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho aTo He OymeT paboTaTh, TaK Kak coriacHo npasuiaM SQL uMs item 3meCh BOCIPUHUMAETCS KaK UM
TabIuITEl, a He cToJb1a B Tabnuile on_hand. IT09TOMYy 9TOT 3aIpoC HYKHO IIepelurcaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
6o YKa3aThb TaKXKe€ U UMA TaGJ’II/IHI:I (HaanMep, B 3aIripoce C MHOTUMH Ta6J'II/II.[aMI/I), IIPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pe3ynbTaTe 00BEKT B CKOOKax OyAeT IIpaBUILHO MHTEPIPETUPOBAH KaK CCHUJIKA Ha CTONIOell item, U3
KOTOPOT0 BEIOUpAEeTCs II0JIe.

ITpu BBIOOPKE TOJIT W3 3HAYEHWS COCTABHOTO THUMA TaKXKe BO3MOXKHBI MOJOOHBIE CHUHTAKCUYECKHE
Kasycel. Hampumep, 4TOOGH BHIOpPATh OOHO TOJie W3 pel3yibTaTa (QYHKIMHM, BO3BPAIIAOIIEN COCTAaBHOE
3Ha4YeHue, MoTpebyeTCsT HAamucaTh YTO-TO ITOTOOHOE:

SELECT (my_func(...)).field FROM ...
Be3 gomnonmHUTEIbHEIX CKOOOK B 9TOM 3aIIpoCe MPOU30UIET CUHTAKCUYecKas omnbka.

CmenmanmbHOe HMS IIOISI * O3HadaeT «BCe IOs»; MmogpoOHee 00 3TOM pacCKal3hklBaeTCs B
ITogpa3zmene 8.16.5.

8.16.4. N3MeHeHMe COCTaBHbIX TUMNOB

Huxe IIpUBEOEHEBI IIPDHMMEPEI IIPABHUJIBHBIX KOMAH[O JIOGaBJ'IeHI/IH U N3MEHEeHHUsI 3HaUYeHHU COCTaBHBIX
CTOJ'I6].[OB. HepBbIe KOMaHIOBI UTINIIOCTPUPYIOT J:[O68.BJ'IeHI/Ie UK U3MEHEHHE BCETO CTOJ'I6I_Ia:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;

B IIEPBOM IIpHMepe OIIYIIeHO KJIIoueBOe CJIOBO ROW, a BO BTOPOM OHO €CTh; IIPHUCYTCTBOBATh HIIH
OTCYTCTBOBATh OHO MOZXKET B oboux ClIy4dasx.

Mzl MOKEeM U3MEHHUTHh TaK¥XKe OTOeJyIbHOE II0JIe COCTaBHOT' O CTOJ'[6I_Ia:

UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3aMeThTe, YTO MTPU 3TOM He HYXKHO (M Ha caMOM fiefie Jake Heab3s) 3aKJII0YaTh B CKOOKM UM CTOJI01a,
ciiegymwiee cpa3y 3a IIpenjiozkeHueM SET, HO B CChIJIKEe Ha TOT XKe CTOJ'I6€I.I B BEIPDA2KEHHUH, HAXOOAIIEeMCA
II0 IIPABYIO CTOPOHY 3HAKAd PAaBEHCTBaA, CKOOKHY 00s13aTeIbHEL.

M MBI Takke MOXKeEM YKHSBTB IIOJIsd B KQUeCTBe 1IeJId KOMaHObBI INSERT:

INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);

Ecnu mipu 9TOM MH He YKaxKeM 3Ha4YeHUs [JIs BCeX IT0Jiel cTon0IIa, OCTABIINECS IO OyOyT 3aIl0IHEeHE
3HaueHusiMu NULL.
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8.16.5. Mcnosnb3oBaHUe COCTaBHbIX TUMOB B 3anpocax

C cocTaBHBEIMH THUIIAMH B 3allpoCaX CBA3aHEI ocoOnIie IIpaBUJla CMHTAKCHCa U IIOBEOEHUE. k! IIpaBUJIa
06p83y10T II0JIe3HbI€ KOHCTPYKIIMHU, HO OHU MOT'YT OBITE HEeO4YeBUOHBIMH, €CJIX HEe IIOHNMATh CTOAILIYIO 3a
HUMU JIOTHUKY.

B Postgres Pro cchiika Ha uMsi TaGmuIlbl (MM €€ TICEBOOHMM) B 3aIlPOCE II0 CYTU SIBJISETCS CCBHLIKOM
Ha COCTaBHOEe 3HAa4YeHUe TeKyllel CTPOKU B 3TOM Tabnuile. HanpumMmep, umes Tabnuny inventory_item,
TIOKa3aHHYIO0 BHIIIE, MBIl MOXKEM HaluCaTh:

SELECT ¢ FROM inventory_item c;

TOT 3alIpocC BRITAET OMMH CTOJIOEIl C COCTAaBHBEIM 3HAUYEHUEM, 1 €T0 pPe3ynbTaT MOXKET OBITH TAKHUM:

("fuzzy dice",42,1.99)
(1 row)

3amMeTbTe, ONHAKO, YTO IPOCTHIE MMEHA COIIOCTABISIOTCS CHaYajla C UMeHaMHU CTOJIOI0B, ¥ TOJIBKO II0TOM
C UMeHaMu TabIuI], TaK YTO TAKOM pe3yNbTaT MOIy4aeTCsA TOJIFKO MIOTOMY, YTO B TabuIlaxX 3ampoca He
0Kas3aJIoCh CToJIOlla C UMEHEM c.

OﬁmHHyK)SaHHCL IIOJIHOTO MMEHU CTOHGHa BUOA mMd_TabaHIE. MMd_CcTon61a MOXKHO IIOHHMMATh Kak
IpuMeHeHHe BHIOOpPa IT0JII K COCTAaBHOMY 3HAYEHWIO TeKyIned cTpoku Tabmwuiel. (M3 coobOpazkeHui
9 hHeKTUBHOCTY Ha caMOM [eJjie 3TO peajii30BaHo MO-IPyroMy.)

Korpga mMbl nuiiem

SELECT c.* FROM inventory_item c;

TO, COTJIaCHO cTaHmapTy SQL, MBI JOIKHBI ITIOYYUTEH COAePKUMOe TabIUIThl, pa3BEPHYTOE B OTEIbHEIE
CTOJIOIIH:

name | supplier_id | price
____________ +_____________+_______
fuzzy dice | 42 | 1.99
(1 row)

KadK C 3aIrpoCcoM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

Postgres Pro mpuMeHsieT TaKoe Pa3BEéPTHIBAHUE [JIs JIIOOLIX BHIPAXKEHHU C COCTABHBIMU 3HAYEHUSIMHU,
XOTST KaK ITOKa3aHO BHIIEe, He0OXOOUMO 3aKJIIOUYUTh B CKOOKM 3HaYeHHe, K KOTOPOMY IIPUMEHSeTCS . *,
€CJIM TONMBKO 3TO He MpPOCTOoe uMs Tabmuilkl. Hampumep, eciu myfunc () — (QyHKIMs, BO3BpalllaoIlas
COCTaBHOM THII CO CTOIOIAMHU a, b ¥ ¢, TO 9TH ABa 3alIpoca BHIHAAyT OOMHAKOBLIN pPe3ybTaT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

ITogcka3ka

Postgres Pro ocyuiecTBisieT pa3BEPTHIBaHUE CTOJIONOB (aKTHUYECKHU ITepeBofs IEPBYI0 GOpMy BO
BTOpPYyI0. TakuM 06pa3omM, B JaHHOM IpUMepe myfunc () Oy[eT BEI3BIBATLCSA TPU pa3a [y KaxKoou
CTPOKH M C OOHUM, U C OPYIT'MM CHUHTAKCHCOM. Ecnu ato OOPOTroCTOoAIIaA (I)YHKLII/IH, 1 BEI XOTUTE
n30eKaTh JTUITHUX BEI30BOB, MOXKHO MCIIOIL30BaTh TAKOH 3aMpOC:

SELECT m.* FROM some_table, LATERAL myfunc(x) AS m;

Pa3menieHne BeI30Ba GYHKIUY B 9JIEMEHTE FROM LATERAL rapaHTUPYET, UYTO OHA OyIeT BEI3BIBATHCS
OJIsi CTPOKHW He Oojiee OOHOTO pa3a. KOHCTPYKIHA m.* TaK JKe pa3BopadyuBaeTcs B m.a, m.b,
m.c, HO Tellepb 3THU IIepeMeHHbIe IPOCTO CCHUIAIOTCSA Ha BHIXOJAHBIE 3HadYeHUs FROM. (KmioueBoe
CJIOBO LATERAL 3[€Ch SBISIETCS HE005S3aTEIbHEIM, HO Mbl JOOAaBUIN €T0, YTOOH MOTYEPKHYTh, YTO
pyHKIMS TOJIydaeT x U3 some_table.)
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3anucCh cocraBHOE_3HaUEHHE.* IIPUBOOUT K TAKOMY paBBéprIBaHI/IIO CTONOIIOB, KOTOa OHa (bm"ypnpyeT
Ha BEpXHEeM ypOBHE BBLIXOIHOTO CIKWCKa SELECT, B CIIMCKe RETURNING KOMaH[ INSERT/UPDATE/DELETE, B
npennoxeHuu VALUES HMJIM B KOHCTPYKTOpPE CTPOKH. Bo Bcex OPYIrux KOHTEKCTaX (BKJ‘IIO‘{aﬂ BIJIOZKEHHEIE
B OOHY U3 3THUX KOHCTPYKHHfI), HO6aBJ'IeHI/Ie .* K COCTaBHOMY 3HAYE€eHHIO He MeEHseT 3TO 3Ha4dYeHHue,
TaK KaK 3TO BOCIIPHHHMAaETCA KaK «BCe CTOJ'I6].[BI>> " II03TOMY BI:II[aéTCSI TO K€ COCTaBHO€ 3Ha4Y€eHHue.
Hamnpuwmep, ecnu pyHKIUSA somefunc () IPUHUMaeT B Ka4eCTBe apryMeHTa COCTaBHOE 3HadYeHUe, 3TU
3aIPOCH PAaBHOCUJILHHL:

SELECT somefunc(c.*) FROM inventory_item c;
SELECT somefunc(c) FROM inventory_item c;

B o6oux cnydasx TeKyllas CTpoKa TabGJaUIH inventory_item mepegaéTcss GyHKIMYU KaK OOUH apTyMEHT
C COCTaBHBIM 3Ha4YeHMeM. M XOTS OOMOJHEHUE .* B 9TUX CIydasiX He UrPaeT POJIM, UCIHOIb30BaTh €T0
CYHTAETCS XOPOLINM CTHJIEM, TaK KakK 3TO SCHO YKa3bIBaeT Ha MCIIOJIb30BaHWE COCTABHOTO 3Ha4YeHUs. B
YaCTHOCTHY aHAIN3aTOP 3alpoca BOCIPUMET c B 3allUCH c . * KaK CCHIJIKY Ha UMSI UJIX IICEBOOHUM TaOTHITH,
a He M4 cTosOIa, 4TO N30aBiIseT OT HEOOHO3HAYHOCTY; TOra Kak 6e3 .* HesCHO, O3HaydaeT JIU c UM
TaGIUIIE UJTH UM CTOJIONA, M Ha CAaMOM [eJie IPU HaJIu4duHu CTOJI01Ia ¢ mMeHeM c OyaeT BRIOpaHo BTOPoe
MIPOYTEHHUE.

3Ty KOHIEIIINIO IEMOHCTPUPYET 1 CJ'IeJIy'IOH.II/Iﬁ IIpuMep, BCE 3alIPOCEI B KOTOPOM HeﬁCTBYIOT OOHMHAKOBO:

SELECT * FROM inventory_item c¢ ORDER BY c;
SELECT * FROM inventory_item c¢ ORDER BY c.*;
SELECT * FROM inventory_item c ORDER BY ROW(c.*);

Bce atu mpepnnoxeHusi ORDER BY oOpaliaimTcs K COCTAaBHOMY 3HAYEHWIO CTPOKHU, BCJIENCTBUE HETO
CTPOKM COPTUPYIOTCS II0 IIpaBuUjiaM, onrucaHHLIM B [lompasmene 9.24.6. OgHAKO €ClIU B inventory_item
CONEPKUTCS CTONOeIl ¢ UMeHeM c, NEepBHIM 3ampoc OymeT OTIuYaTbCs OT HOPYTHUX, TaK KakK B HEM
BBITIOJTHUTCS COPTHUPOBKA TOJILKO II0 JHaHHOMY cTonlOuy. C Ioka3aHHBIMU BHIIIIE UMEeHaMHU CTOJIOIIOB
IpensIAyIIUM 3alpocaM TaKKe PaBHO3HAYHEI CIIEOyIOIIue:

SELECT * FROM inventory_item c¢ ORDER BY ROW(c.name, c.supplier_id, c.price);
SELECT * FROM inventory_item c¢ ORDER BY (c.name, c.supplier_id, c.price);

(B mocnegHeM ciydae HUCIIOIb3yeTCs KOHCTPYKTOP CTPOKHU, B KOTOPOM OITYIIEHO KII0YeBOe CII0OBO ROW.)

prraﬂ 0COOEHHOCTbh CHHTAKCHCa, CBsA3aHHasA C COCTAaBHBIMH 3HA4YeHUAMH, COCTOHUT B TOM, YTO MEI
MOZKEeM HCIIOJIb30BaTh d)yHKU,UOHafleyFO 3anuchs OJisd U3BJI€UYEHU S IIOJISI COCTAaBHOTO 3HAYEHHUSI. DTO JIETKO
MOZKHO OOBSICHUTH TEeM, YTO 3allUCHU norne (rabnuia) WU rTabnuia.nore B3aUMO3aMEHSIEeMEI. HaanMep,
clienymwIiine 3alIpPpoChkl PaBHO3HA4YHHI:

SELECT c.name FROM inventory_item c¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item c WHERE price(c) > 1000;

Bonee Toro, ecnu y Hac ecth GyHKIIMSI, IPUHUMAIONIAA OOUH apTyMEHT COCTAaBHOTO THIIA, MBI MOXKEM
BEI3BAThH €€ B JTI000I 3amuci. Bce 3T 3ampoCchl paBHOCUIIBHEI:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

JTa pPaBHO3HAYHOCTL 3AMKWCH C MOJeM M (PYHKIMOHAIBLHON 3alKMCH II03BOJISET MCIOIb30BaTh C
COCTAaBHLIMH THIAMK (OYHKIMH, PEeaUu3VIOIIUe «BBIYKUCISEMBIE MOJsS». [Ipy B5TOM MNPUIOKEHHIO,
KCIIONL3YIOIEMY MTOCTIeQHUN U3 IPeObIAyIIHuX 3allPOCOB, He HYXKHO 3HAaTh, YTO PAKTUYECKH somefunc —
He HACTOSIIIUN CTOoJIOel] TaOIUIILI.

ITogcka3ka

YuuTEIBasg Takoe nmoBemeHune, OyaeT Hepa3yMHO daBaTh GYHKIIMU, TPUHUMAIOIIEH OOUH apryMeHT
COCTaBHOT'O THIIa, TO K€ MM, YTO M OOHOMY K3 IIOJIed [JaHHOT'O COCTABHOTO THIla. B cmydae
HEOOHO3HAYHOCTH ITPOYTEHHE MMEHM II0Jii OymeT BHIOPAHO IIPKM MCIOJIF30BAHWUM CHHTAKCHCa
obpaleHus K IIONI0, a MMPOUYTEeHHEe MMeHH (YHKIUU — €CIHU HCIIOIb3yeTCs CHUHTAKCHC BBI30Ba
dbyukimu. Ogaako B PostgreSQL mo 11 Bepcuu Bcerga BEIOMPAJIOCh IPOYTEHUE UMEHHU II0JIsI, €CIIN
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TOJIBKO CHHTAKCHC BbI30Ba He IIOATAaJIKMBaJI K IPOYTEHUIO UMEHHN @yHKHI/II/I. YT0oOH MIPUHYOUTEJIEHO
BblﬁpaTb Mpo4YTeHne MMEeHHU d)yHKI_[I/II/I, B IIpedbIiayIIuX BepCHUudAX Haao OBLIIO OOIIOJIHUTEL 9TO UMM
CxeMOfI, TO €CThb HAIIUCATh cxeMa.PyHKIHI (COCTABHOE_3HAUYEHHE) .

8.16.6. CUHTAKCUC BBOAUMbIX U BbIBOOAUMMbIX 3HAYE€HUMU COCTABHOIo
TMNAa

BHelrHee TEKCTOBOe TMIpeACTaBJIEeHME COCTAaBHOTO 3HAYEHUS COCTOUT M3 3alHuCU 3JIeMEHTOB,
UHTEPIIPETUPYEMEIX II0 IIPpaBMUIaM BBOA/BLIBOMAA [JISI COOTBETCTBYIOIIMX TUIIOB ITOJIEH, M 0POPMIIEHUS
CTPYKTYpPBI cocTaBHOro Tuma. OdopmiieHHe COCTOUT M3 KPYIJIBIX CKOOOK (( M )) OKPYXKAalOIIUX BCE
3HauYeHUe, U 3aIATHX (,) MEXKIOy ero sajmeMeHTaMu. [IpobenbHbIe CUMBOJIBEI BHE CKOOOK UTHOPUPYIOTCH,
HO BHYTPHM OHH CYHTAIOTCSA YaCTbBIO COOTBETCTBYIOIIIErO 3JIEMEHTAa M MOI'yT YYHUTBEIBATBCA HWIIA HeEe
YYUTBEIBATHCA B 3aBUCHUMOCTH OT IIPABUJI HpGOGp&SOBaHI/IH BBOOUWUMEBIX JAHHBIX OJIS TUIIA 9TOTI'O 3JIEMEHTA.
Hanpuwmep, B 3anucu:

|( 42

npobesnibl OYOYT UTHOPUPOBATHCS, €CJIM COOTBETCTBYIOIIEE II0JIe MMEEeT LIEJIOYMCIEHHBIM THUII, HO He
TEKCTOBBIH.

Kaxk ObI710 IOKa3aHO paHee, 3allMCHIBasi COCTaBHOE 3Ha4YeHWeE, JII000M ero 3JIeMEeHT MOXKHO 3aK/IIYHUTh
B KaBBIYKH. OJTO HYMCHO QOejlaTh, €ClIu IIpu pa3bope 3TOro 3HadYeHHsT 0e3 KaBBIYEK BO3MOXKHA
HEeOOHO3Ha4YHOCTh. Hampumep, B KaBEIYKY HYZKHO 3aKJTI0OYaTh 9JIEMEHTHI, COAepKalue CKOOKY, KaBEIYKH,
3amsITyIO0 MM OOPaTHYI0 KOCYI0 4epTy. YTOOH BKIIIOYHUTH B II0JIE COCTABHOTO 3HAYEHWS, 3aKJIIOUEHHOE
B KaBBIYKM, TaKHe CHMMBOJIBI, KaK KaBbIYKM WM OOpaTHas Kocas 4epTa, leped HUMU HYKHO J0OaBUTH
o6paTHyIo Kocyio uepty. (Kpome Toro, mpoay0upoBaHHbIE KABEIYKH B 3HAUEHUH I10JI51, 3aKJTIOYEHHOTO B
KaBBIYKHY, BOCIIPUHUMAIOTCS KaK OOUHapHEIE, Togo0HO0 anocTpodam B cTpokax SQL.) C gpyroi CTOPOHHI,
MOZKHO 000U THUCH 6€3 KaBhIY€EK, 3aIIUTUB BCE CUMBOJILI B MAaHHBIX, KOTOPHIE MOT'YT OBITH BOCIIPUHSITHL KaK
YaCcTb CHHTAKCHCa COCTABHOTO 3HAYEHUS, C IIOMOIIILIO CIIELIIOCIIEOBATEIIbHOCTEH.

3uauenme NULL B 5ToM 3amucu IIPeNCTaBlIsSIeTCS IIyCTEHIM MeCTOM (KOorja MeXKAy 3alAThIMU UJIN
CKOOKaM1 HET HUKAKHUX CUMBOJIOB). YTOOB BBECTH MMEHHO IIYCTYI0 CTPOKY, a He NULL, Hy2KHO HamucaTh

OYHKITMS BBEIBOIA COCTABHOTO 3HAYEHUS 3aK/Il0YaeT 3HAYeHWs TOojell B KaBLIYKH, €CHIH OHU
MIPENCTaBIISAIOT COO0M IMyCThIE CTPOKH, THO0 cogepzKaT CKOOKH, 3amAThie, KaBBIYKY WX 00PaTHYIO KOCYIO
4yepTy, m1ub0 COCTOAT U3 OOHUX NPo6esoB. (B mocnemHeM ciydae MOXKHO 000UTHCH 663 KaBhIYEK, HO OHU
moGaBNAIOTCS A yoobounTaeMocTu.) KaBeiuku ¥ oOpaTHaAsd Kocas 4YepTa, 3aKIIUYEHHBIE B 3HAUEHUS
Tmoned, Ipu BEIBOMIE MyOIHUPYIOTCH.

IIpuMmeyanue

I[NlomuuTEe, yTO HammcaHHasg SQL-koMaHOa NOpeXOe BCEro HMHTEPIPETHUPYETCS KaK TeKCTOoBas
CTPOKa, a 3aTeM KakK COCTaBHOe 3HaueHUe. BciaencTBue 3TOTO YMCIIO CUMBOJIOB 00paTHOM KOCOMU
YepTH YOBaUBaeTCs (eCIIU UCIIOIb3YIOTCS CIIEIIoceqoBaTeIbHOCTH). Hanpumep, 4ToOOBI BBECTH B
T0JIe COCTAaBHOT'O CTO/IOIIAa 3HAaYEeHME TUIIA text C 0OPATHOM KOCOM YepToil U KaBhIYKaMM, KOMaHy
HYXXHO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")"');

Crauasa 06paboTUuK CIIelIoCcIeoBaTeIbHOCTEH yaansieT OOuH YPOBeHb 0OpaTHOM KOCOM YePTHI,
TaK 4YTO aHAJIM3aTOpP COCTAaBHOTO 3HaYeHWS IOJIydaeT Ha Bxomd ("\"\\"). B cBoio ouepensb, OH
IepefaéT 3Ty CTPOKY IIPOLleype BBOAA 3HAUYEHUS TUIIA text, IIe OHa peobpa3syiorcs B "\. (Eciu
OB MBI paboTany ¢ TUIIOM JaHHEIX, IIPOLeypa BBOOA KOTOPOT0 TaKXKe WHTEPIPETUPYET 00paTHYIO
KOCYI0O 4epTy 0COOBIM 00pa30oM, HallpuMep bytea, HaM MOTJI0 OB IOHAA0OUTHCS y3Ke BOCEMb TaKUX
CUMBOJIOB, YTOOBI COXPaHUThL 3TOT CHUMBOJI B I10JIE COCTAaBHOTO 3HauUeHusd.) Bo n3bexkaHue Takoro
oyO0IMpPOBaHUSA CIIELICUMBOJIOB CTPOKU MOIKHO 3aKJII04yaTh B mosuiapsl (cM. [Togpasmen 4.1.2.4).

184



Tunel JaHHBIX

IToocka3ka

3anucheiBaTh COCTaBHLIE 3HaueHUsT B KomaHmax SQL uyacTto OriBaeT ymoOHee C IIOMOIIIBIO
KOHCTPYKTOpa ROW. B ROW oTHmesibHBEIE 3HAUEHUS 9JIeMEHTOB 3alKUCHIBAIOTCS TaK XK€, KaK eCliu Obl
OHM He OBIJTM YJIeHaMK COCTAaBHOT'O BEIPAXKEHHSI.

8.17. Inana3oHHbIE TUNbI

[uana3oHHbIE THUIE IPENCTABISIOT [UANla30HBl 3HAUYEHMH HEKOTOPOro THIla MAHHBIX (OH Takxke
Ha3bIBaeTCs nodmunom Ouama3oHa). HampuMep, muama3oH THIIA timestamp MOXKET IIPEOCTaBIISATh
BpPEeMEHHOW MHTepBaJl, KOT[la 3ape3epBUPOBAH 3all 3acefaHuii. B JaHHOM clIy4yae THUIIOM [aHHBLIX OyoeT
tsrange (cokparmeHue OT «timestamp range»), a MOOTUIIOM — timestamp. IIOOTHUII MOJI2KEH OBITh
TIOTHOCTBIO YIOPSTOYHNBAEMEIM, YTOOBI MOXKHO OBIJIO OMHO3HAYHO OIPEIe/IUTh, IIe HaXOOUTCSI 3HaYeHne
110 OTHOIIEHHUIO K THAIla30HYy: BHYTPH, M0 WK II0CJIe HEero.

[Irama30HHbIE TUMOH OJIE3HBl TEM, YTO ITO3BOJISIOT IIPEACTABUTH MHOXKECTBO BO3MOXKHBIX 3HAYEHUM B
OOHOY CTPYKTYpe MaHHBIX U YETKO BHIPA3UTDh TaKue ITOHSITHS, KakK IlepecevueHne quana3oHoB. Haubonee
OYEBUAHBIN BAapHaHT UX MCIIOIb30BAaHUS — IIPUMEHSTH OUAIla30HBI JAaThl ¥ BPEMEHU OJISI COCTaBJIEHUS
pacmrcaHus, HO TaKKe ITOJIe3HBIMU MOTYT OKa3aThCs AUana30HH [IeH, HHTePBaJIbl U3MEPEHUH U T. 1.

[71 Ka’KOoro AUana30HHOI0 TUIA €CTh COOTBETCTBYIOIINYU MyJIbTUOMAa30HHEIN TUII. MyIbTUANANa30H
TIPeNCTaBIsAeT COO0M YIIOPSAIOYEeHHBIN CIIMCOK HECMEXKHBIX, HENMYCTHIX U OTNIMYHEIX 0T NULL grama3oHOB.
BonbimHCTBO Aana30HHBIX OTIEPATOPOB paboTaloT U ¢ MyIbTUAManasoHaMu. KpoMme Toro, ecTb GyHKIINU
i paboTH UMEHHO C MY/IbTUAMANa30HHLIMU TUIIaMU.

8.17.1. BcTpoeHHble aMnana3oHHble U MyJibTUANaANa30HHbIE TUMbI
Postgres Pro nmeeT cnenymoliye BCTPOEHHBIE Yala30HHbIE TUIIHL:
®* int4range — OMAIIA30H IIOOTUIIA integer, int4dmultirange —-COOTBeTCTBYKHHHﬁIMYHBTHHHaHa3OH
®* int8range — OUAIIA30H IIOATUIIA bigint, int8multirange ——COOTBeTCTByKHHHﬁ]MYHBTHHHaHaBOH

* numrange — OUAINA30H IOATHUIA numeric, nummultirange — COOTBETCTBYIOIINM MyJIbTUAUANIA30H

* tsrange — [WAlla30H NOATHUIIA timestamp without time zone, tsmultirange — COOTBETCTBYIOIIUM
MYJIbTUOUAIA30H

®* tstzrange — OUWAIIA30H IIOOTHUIIA timestamp with time zone, tstzmultirange —
COOTBeTCTBYKHHHﬂIMYHBTHHHaHa3OH

* daterange — AWamna30H IIOATUIA date, datemultirange — COOTBETCTBYIOLINY MyJIbTUOMAIIa30H

IToMuMO 3TOTO, BEI MOZKETe OIpenesiiTh COOCTBEHHEBIE TUIIH]; ITogpoOHee 3To omucano B CREATE TYPE.

8.17.2. NMpumMmepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");

—— BxoxmeHue
SELECT intd4range (10, 20) @> 3;

—— IlepexpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— JlonyuyeHHe BepXHEeMH I'PaHHUIIb
SELECT upper (int8range (15, 25));

185



Tunel JaHHBIX

—— BbIUHCIIEHHE [epecedYeHud
SELECT intd4range (10, 20) * intdrange (15, 25);

—— dBndeTcd M OUANA30H [IYCThHIM?
SELECT isempty (numrange (1, 5));

[TonmHBIN CHOMCOK OMIepaTOpPoOB M (YHKIMN, HpemHasHAUeHHHIX OIS OUAlla30HHBIX THUIIOB, IIPUBEOEH B
Taonuie 9.53 u Tabmaume 9.55.

8.17.3. BKyoYeHe N UCKJIIDYEeHUe rpaHumy

JIro601 HeHYCTOfI OUalla30H MMeEeT OBe I'PaHMIbI, BEPXHIOIO M HUXKHIOIO, U BKJIIOYa€T BCE€ TOUYKHU MEXKOY
S5TUMM 3HaYeHUSIMU. B Hero TakxKe MOXKET BXOOUTL TOYKA, JiexKallas Ha I'PaHUIIE, €CJIM OHalla30H
BKJIIOYa€eT 3Ty I'PAHHUILIY. n HaO60pOT, €C/I OUalla30H Heé BKIII0YAET I'PaHUIy, CHUTAETCsA, YTO TOYKa,
7exkarlras Ha 3TOou I'PaHUIle, B HEro He BXOOUT.

B TekCcTOBOM 3amuMCcH [Ouamna3oHa BKIIIOYEHHEe HUXKHEH T'PaHUIlbl 0003HA4YaeTCss CHMBOJIOM «[», a
UCKIIOYEHUEM — CHUMBOJIOM « (». Il BepxHe#W TpaHUIBl BKJIOUYeHHEe 0003HAYaeTCs aHaJlOTHYHO,
CHUMBOJIOM «]>», a UCKIIIOUEeHHEe — CuMBOJIOM «) ». (ITogpoOHee 3TO omucaHo B [Tompa3merne 8.17.5.)

HJ’IH IIPOBEPKH, BKIIIOYAETCA JIM HUXKHAA UJIN BEPXHAA I'DAHUIA B JUAIIA30H, IIPE€JHA3HAYEeHEL Q)YHKHI/II/I
lower_inc M upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKOoHe4YHble) aMana3oHbl

8

HuxHIoI0 rpaHully guamna3oHa MOXKHO ONYCTUTh M ONpPefesiuTh TEM CaMbIM AUala30H, BKIIOYAIOIUN
BCe 3HAYEHUs, JIeXKalle HWKEe BEpPXHEW TpaHuIlkl, Hampumep: (,3]. [TomoOGHBIM oO6pa3oMm, eciu
He OMNpefeluTh BEPXHIOI0 TPAHUIy, B [OWATNAa30H BOUOYT BCE 3HAYEHWSs, JIeXKAIMe BHIIIE HUXKHEN
rpaHuIel. ECM JKe OmylleHa W HUXKHSS, W BEPXHSS TPAHUIB, TAaKOW AWamnal30oH OymeT BKIIOYATh
BCEe BO3MOXHBIE 3HAYEHUS CBOETO MOATHUNA. YKa3aHWe OTCYTCTBYIOIIEH TPAHUILI KaK BKTIOYAeMOU B
OUala30H aBTOMATHYECKH IpeoOpa3yeTcs B HCKIIIOYalolllee; Hampumep, [, ] mpeobpasyeTrcs B (, ).
MO2KHO BOCIIPHHMMATh OTCYTCTBYIOIIME 3HAYEHHs KaK IUIIOC/MUHYC OECKOHEYHOCTb, HO BCE XK€ 3TO
ocoOble 3HAYEHWs AMANa30HHOTO TUIMA, KOTOPHIE OXBATHIBAIOT M BO3MOXKHBLIE AJIS IMOATUIA 3HAYEHUS
TLTIOC/MUHYC OECKOHEUHOCTb.

HHH IIOOTUIIOB, B KOTOPHIX €CTh IIOHATHE <<6eCKOHe‘-IHOCTB>>, infinity MOXKE€T HUCIOJIL30BATHLCSI B
Ka4deCTBe sIBHOI'O SHa4YeHUd 'PAaHUIIBL. HpI/I 3TOM, HallpuMep, B fxalla30H [today, infinity) C HIOOATUIIOM
timestamp HE GYJIGT BXOOUTE CIlelluajibHOE 3HaUYeHue infinity JAHHOTO IIOATUIIA, OOHAKO 3TO 3HAYEHUe
6yneTBXOHHﬂbBHHaHa3OH[today,infinity],KaKIIBHHaHa30HbI[todayJ U [today,].

ITpoBepuTh, onpenenieHa Ji BEPXHASI WU HUXKHSASA I'PaHULa, MOXKHO C IOMOIILI0 QYHKIUY lower_inf U
upper_inf, COOTBETCTBEHHO.

17.5. Beoa/BbiBOAO AMana3oHOB
BBOJ:[I/IMoe 3HA4YEeHHe Oualla30Ha OO0JIZKHO 3allMChIBATHCHA B O)IHOﬁ U3 CIIeOyIIIuX (l)OpM:

(HHXHI9-TpaHHIa, BEPXHII—TPaHHNA)
(HHXHI9-TpaHHIa, BEPXHII—TPaHHNA ]
[HHXHI9-TpaHHIa, BEPXHII—TPaHHNA)
[HHXHI9-TpaHHIa, BEPXHII—TPaHHNA ]

empty

Tun ckoOOK (KBagpaTHBIE WK KPYTJIbIe) OIpemenseT, BKIIUYaloTCS JIM B OHAIla30H COOTBETCTBYIOIIHE
TPaHUIIEI, KAaK OMMCAHO BHIINIE. 3aMeTbTe, YTO IIOCNIeOHsIA (opMa COOEPKUT TOJILKO CJIOBO empty M
oIpenenseT IIyCTOU AUala30H (guara3oH, He cofepzKallluii TOUeK).

3mech muxHgg-rpaHxga MOXKET OBITH CTPOKOM C OOIYCTUMBIM 3Ha4YeHUEM IIOATHUIIA MU OBITH MyCTOU
(Torna OUalla30H 6yneT 0e3 HUXHEH TpaHHHH) AHaHOFHqHO,BerHHH—FpaHHHa MOXKET 3adaBaTbCida
OOHUM W3 3HAYEHUH MONTHUNA UK ObITH HeoIpeneIeéHHOM (IIyCTOw).
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JItoboe 3HaYeHWe TPAHUIIH [Aualla30Ha MOXKHO 3aKJIIOUUTEL B KABHIYKH ("). A eCliu 3HaYeHUEe COMEePKUT
KpPyTJIble WX KBafipaTHBIE CKOOKHM, 3aIlsAThie, KAaBLIYKKM MM OOpPATHYIO KOCYI0 4YepTy, MCIIOIb30BaTh
KaBBIYKKM HEOOXOOMMO, YTOOLI 9TH CHMBOJIEI HE PAcCMaTPHBAINCh KaK YacTh CHHTAKCHCA OHala30Ha.
YToOH BKIIOYMTH B 3HAYEHWE TPAHUILI OHalla30Ha, 3aK/IIOUYEHHOe B KABHIUKH, TaKWe CHMBOJIH,
KaK KaBBIUKKM WK oOpaTHas Kocas depTa, Iepel HUMH HYXKHO M00aBUThH OOpaTHYIO KOCYI0 YepTy.
(Kpome ToTO, TpoOyOnMHMpoBaHHLIE KaBBIUKKM B 3HAYEHWM OUANa30HA, 3aKIIIOUEHHOTO B KaBBIUKH,
BOCIPUHUMAIOTCSI KaK OgUHapHBIE, MOOo0HO amocTpodam B cTpokax SQL.) C gpyro¥ CTOPOHEI, MOXKHO
000#THCEH 63 KaBHYEK, 3alllUTUB BCE CUMBOLI B JAHHBIX, KOTOPEIE MOTYT OBITh BOCIIPHUHSTE! KaK YacCTh
CHUHTAKCHCa Aualia30oHa, C IIOMOIILI0 CIIeINocienoBaTenbHoCTel. YToOR 3amaTh B KaueCTBE TPAHUITHI
MIyCTYIO0 CTPOKY, HYKHO BBECTH "", TaK KaK IIycTasi CTpPoKa 0e3 KaBhIYeK OyHOeT O3HaudaTh OTCYTCTBUE
T'PaHuIEL.

Hp06eHLHBIe CHMBOIJIEI OO U IIOCJI€ OIIpeOeJyIEeHUud Nrualla30Ha UTHOPUPYIOTCA, HO KOI'Dda OHU IIPUCYTCTBYIOT
BHYTPH CKOOOK, OHU BOCIIDMHUMAIOTCA KaK 9YaCTb 3HAYEHUA BerHeI;I WJIN HUXKHEU T'PAaHUILIBL. (XoTs oHHM
MOTI'YT TaK2XK€ UTHOPHUPOBATHCA B 3aBUCHUMOCTH OT IIOOTHUIIA Juaras3oHa.)

IIpumeuanue

9T TpaBuia O4YeHb ITOXOXKM Ha NpaBWUa 3alWCU 3HAYEHUU [Jid IOJIed COCTaBHBIX TUIIOB.
IonmonHUTENbHEIE 3aMeYaHus IpuBeneH ! B [Togpasnene 8.16.6.

[Tpumepsr:

—— B OHAIIa30H BKIKOUaAeTCd 3, He BKIIIOUaeTCd 7 u BKIIIOUAITCAd BCe TOUKH MeXﬂy HHUMU
SELECT '[3,7)'::int4range;

—— B OHAIlIa30H HEe BKIKUAKTC4d 3 u 7, HO BKIIIOUAQIOTC4d BCe& TOUKH MeXﬂy HHUMU
SELECT '(3,7)'::int4range;

—— B QOMANas30H BKINIOUYAETCd TOIbKO OIHO 3HaueHue 4
SELECT '[4,4]'::int4range;

—— IOUanas3OH He BXKIOYaeT HUKAKUX TOuek (HOopMalulalud 3aMEeHUT ero OlIpelelleHUue
-— Ha 'empty')
SELECT '[4,4)'::int4range;

BBoguMoe 3HaueHUE MYJIbTUOHWAIIA30HA 3dKJIII04YaeTCsA B (bI/Il"yprIe CKOOKH {umy)y)m COOEeP2KUT HOJIb U
6oree OUalla30HOB, pa3JIeJ'IéHHI>IX 3angaTeIMU. [10 U mocie CKOOOK M 3aIIsIThIX OOITYCKAIOTCA HpOGGJ’IBHLIe
cuMBOJIbl. CHHTAKCHC COEeIaH MOX0XKNWM Ha CUHTAKCHC MaCCUBOB, HO MYJIIbTUOUAIIA30HEI HAMHOT O IIPOIIIEe:
OHHU HMEIOT TOJIBKO OOHY PA3MEepPHOCTh, a UX COOEPXKHMOE€ H€ HYZXKHO 3aK/II4YaTh B KABBIYKH. (KaK
IIOKAQ3adHO BEHIIIE, TPAHULBI UAIIA30HOB MOTYT 3aKJIIOYAThCA B KaBbI‘-IKI/I.)

[Tpumepsr:

SELECT '{}'::int4multirange;
SELECT '{[3,7)}'::intdmultirange;
SELECT '{I[3,7), [8,9)}'::intdmultirange;

8.17.6. KOHCTpyMpOoBaHue AMana3oHOB U MyJibTUAMaNa3soHOB

[nst KaXX7Ooro AMAma30HHOTO THUIMA OmpefesieHa (QYHKIWS KOHCTPYKTOPA, UMEIINAs TO XKe WMS, YTO
¥ OaHHBIM TU. MCIONh30BaTh 3TOT KOHCTPYKTOP OOBIYHO yHOOHEe, YeM 3alMChIBAaTh TEKCTOBYIO
KOHCTAHTY OUana30Ha, TakK Kak 3TO u30aBJIsieT OT MOTPEeOHOCTH B AOTIOTHUTEILHBIX KaBhIUKaX. OyHKITUS
KOHCTPYKTOpPa MOXKET NMPUWHMUMATh ABAa WJIM TPU MMapaMeTpa. BapwaHT ¢ OByMs ITapaMeTpaMH{ CO3HaET
OUamna30H B CTaHOAPTHOM GopMe (HMXKHSAS TPAHUIlA BKIIIOYAETCS, BEPXHSIS MCKITIOYAETCS), TOTOa Kak
OJIs BApUAHTA C TPEMS ITapaMeTpaMy BKIIIOYEHME TPAHUL] OIIPENEesieTCs TPETbUM mapaMeTpoM. TpeTui
rmapaMeTp OOJIXKeH CcomepKaTh OOHY U3 CTPOK: « () », « (1», «[)» unu «[]». Hanpumep:

—— IonHag dopMa: HHUXHAY IpaHHlla, BEPXHAd I'PaHHLA U TEeKCTOBad CTpoka, olNpenendiomad
—— BXIWYEeHHE/UCKIIOUEHHE TIpaHull.
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SELECT numrange (1.0, 14.0, '(1');

—-— Ecnu TpeTud apryMeHT ONyleH, nompasyMeBaetcd '[)'.
SELECT numrange (1.0, 14.0);

—-— XoTdg 3mechb ykaswiBaeTcd ' (]', mpu BEIBOOE 3HaueHue OyImeT MNPUBEIEHO K
—— KaHOHHYEeCKOMYy BHIOY, Tak kak int8range — TUN IOUCKPETHOrO OHanasoHa (CM. HHXE) .
SELECT int8range (1, 14, '(1'");

—-— Korma BMecTO niobo¥ rpaHullbl ykaswBaeTcd NULL, COOTBEeTCTByLIEH T'PaHUIIb
—-— y IuamnasoHa He OyIerT.
SELECT numrange (NULL, 2.2);

Iast KaXXOoTo Ouala30HHOTO THUIAa TaKXe eCTh KOHCTPYKTOP MyAbTHUOMANa30Ha C TeM JKe HMeHeM,
YTO ¥ Y MyJIbTUOMAIA30HHOTO TUA. OYHKIUSI-KOHCTPYKTOP IMPUHUMAET HOJIbL UK 00jiee apryMeHTOB,
IIPECTaBIISIONMX coOO0M Irana3oHbl COOTBETCTBYOIIEro tumna. Hampumep:

SELECT nummultirange();
SELECT nummultirange (numrange (1.0, 14.0));
SELECT nummultirange (numrange (1.0, 14.0), numrange(20.0, 25.0));

8.17.7. Tunbl AUCKPETHbIX AMnana3oHOB

[OUCKpeTHHIM [OMANa30HOM CYUTAEeTCS OUAla30H, IJIg MOOATUIA KOTOPOTO ONHO3HAYHO OIpedesieH
«mar», Kak HanpuMep OJIsi TUIIOB integer M date. 3HAYEHWUS 3THX OBYX THUIOB MOXKHO HAa3BaTh
COCeTHUMHU, KOTla MeXIY HUMU HET HUKAKUX APYTUX 3HaUYeHU. B HeIpepEIBHEIX AUana30Hax, HalIPOTHB,
Bcerga (MM mOYTH BCerga) MOXKHO HAWTHM ellé OOHO 3Ha4YeHWe MeXKIy OBYMS maHHBIMU. Hampuwmep,
HEeIIPepPHIBHEIM OHalla3o0HoM OyeT auara30H C IOATUIIaMU numeric U t imestamp. (XOTS t imestamp UMeeT
OTrPaHUYEHHYIO0 TOYHOCTH, TO €CTh TEOPETUYECKH OH SBASETCS OUCKPETHHIM, HO BCE JXe JIy4Ille CUHUTATh
€ro HeIPePHIBHEIM, TaK Kak Iar ero 00BIYHO He ONpPEIeéH.)

MoOXKHO TakXKe CUYHUTaTh OUCKPETHHIM IIOOTHUII OHAIla30HA, B KOTOPOM UYETKO OIIpeneeHbl ITOHSITUS
«CJIeOyIOIIeT0» U «IIPeHhIOyIIero» 3jJeMeHTa s KaXaoro 3HaueHHus. Takue ompeneieHus II03BOJISIOT
mpeoOpa30BLIBATL TPAHUIIEI AHAlla30Ha M3 BKIIOYAEMEIX B HMCKIIOYaeMEle, BLIOMpPAs CIeOYIONIUN HIIH
MPeOBIOyIIuE 3JIeMeHT BMEeCTO 3aJaHHOTO 3HadeHus. Hampumep, OUama3oHBI I1€JIOYHCIIEHHOTO THIIA
[4,8] ¥ (3,9) OIHCHEIBAIOT OOHO ¥ TO JX€ MHOXKECTBO 3HA4YeHHH; HO I Oualla3oHa IIOATHIIa numeric
9TO He TaK.

Ins Tuma OUCKPETHOTO [OHuamnal30Ha onpenessieTcs (QYHKIUS KAHOHU3AUUU, YYUTHIBAIOIIAS pa3Mep
1ara OjIs JaHHOTO TMOATHMA. 3afada 9Tod (QyHKIMM — MpeoOpa30oBaTh PAaBHO3HAYHBIE OHATIA30HBI K
eMUHCTBEHHOMY IIPEeCTaBIeHUI0, B YaCTHOCTH HOPMa/IN30BaTh BKII0YaeMble U UCKITI0YaeMble TPaHUIIBL.
Ecnu QyHKIMS KaHOHU3alluK He oIpefelieHa, MUamna30Hbl C PAa3IUYHEIM OIpeaesieHueM OymyT Bcerma
CYUTATHCS Pa3HBEIMU, MaXke KOT{a OHU Ha CaMOM [iejie MPeACTaBISIOT OHO MHOXKECTBO 3HaUEHUH.

I BCTPOEHHBIX TUIOB int4range, int8range U daterange KaHOHUYECKOE ITPeACTaBlIeHNEe BKIIIOUYaeT
HUXKHIOIO T'PAHUIY U HE BKJIIOYA€T BEPXHIOI; TO €CTh OHaAlla30H IIPHUBOOUTCA K BUOY 0. OHHaKO OJIsA
HeCTaHOAapPTHBIX TUIIOB MOZKHO HCIIOJIb30BATh U OPYTHUE COTI'JIallleHUdA.

8.17.8. OnpepneneHve HOBbIX AMaNa3oOHHbIX TUNOB

ITonb30BaTeIN MOTYT OIpenesiTb COOCTBEHHLIE OTHAIla30HHBIE THUIILI. ITO MOXKeT OBITH IIOJIe3HO, Korma
HYKHO MCIIOJIb30BaTh OHAIIA30HBI C IOATHUIIAMM, OJI KOTOPBHIX HET BCTPOEHHBIX OUAIla30HHEIX TUIIOB.
Hampumep, MOXKHO OIIpeaeInTh HOBLIM THII AHalla3oHa OJIsg IOATHIA float8:

CREATE TYPE floatrange AS RANGE (
subtype = floats,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;
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Tak Kak [yst float8 OCMBICJIEHHOE 3HAaYEHUE «IIIara» He onpeneeHo, GyHKIMS KaHOHU3AllMK B TaHHOM
npuMepe He 3afa€Tcs.

Korpga BeI omnpeneideTre COOCTBEHHBIN Oualla30H, CHCTeéMd aBTOMATU4Y€CKHU CO3I[aéT MYJ'II:TI/IJII/IaHa3OHHbeI
THII.

Omnpenernsia cOOCTBEHHHBINM OUaINa30HHBIM THUII, BBl TaK3Ke MOXKeTe BEIOpaTh OPYyTrue IpaBujla COPTUPOBKU
UM KJlacc omeparopa B-mepeBa Oy ero moATHIA, YTO MMO3BOJUT U3MEHUTH MOPSNOK 3HAYEHUH, OT
KOTOPOTO 3aBHUCUT, KaKUe 3HaUeHUs MOIafaloT B 3aJlaHHBIN AUana30H.

Ecnu moaTHI MOXKHO paccMaTpyBaTh KaK OUCKPETHHINM, a He HEeNpPepHIBHHINM, B KOMaHIe CREATE
TYPE CclefyeT TaKXKe 3amaTh QYHKIUIO xaxonusauuu. ITOM (PyHKUMM OymeT mepedaBaThCs 3HAUEHUE
Ouara30Ha, a OHA AOJXKHA BEPHYTh PaBHO3HAYHOE 3HAYEHUE, HO, BO3MOXHO, C IPYTUMU T'PDAHUILIAMHU U
dbopmaTupoBauuem. [T ABYX OMATA30HOB, MPEACTABIISIONINX OOHO MHOXKECTBO 3HAUEHUM, HAaTPUMED,
LIeJIOYKUCJIeHHBIe OUama3oHel [1, 7] ¥ [1, 8), QYHKIUS KAaHOHHW3ALUWHU [OOJIKHA BhIAABAaTh OOUH
pe3ynbraTr. Kakoe MMEHHO TIpefcTaBieHHe OymeT CUYUTAThCS KAHOHUYECKHUM, HEe HMeeT 3HaYeHUS
— TJaBHOe, YTOOBI [ABa paBHO3HAYHBIX [HMaNa30Ha, OTGOPMATHUPOBAHHBEIX II0-pa3HOMY, BCerga
peoOpPa30BHBAIUCE B OOHO 3HAYEHWE C ONMHAKOBHIM (opMaTHUpPOBaHUEM. IIOMHMO HCIPABIIEHUS
dbopmaTa BKIIIOYAEMBIX/HUCKITIIOYAEeMbIX T'DAHUI], (YHKINS KAaHOHU3AIWH MOXKET OKPYIJISITh 3HAYEHUS
TPAHWUI], eC/IM Pa3Mep IIara MPeBHIIaeT TOYHOCTh XPaHEHUs IMOATHIIA. Hampumep, B TUIlE Ouana3oHa
IJIsI IOATHIIA t imestamp MOXKHO OIIPEAENINTh pa3Mep II1ara, PaBHBEIH Yacy, Toraa GyHKIMS KaHOHU3AIIUT
momkHa OyoeT OKPYTJIMTb IPAHUI], 3aJlaHHBIE, HAIIPUMED C TOYHOCTHIO O MUHYT, 1160 BMECTO 3TOT'O
BBHIOATH OIIHUOKY.

IMTomumo 3TOTO, AJIs TIOGOT0 AUATIa30HHOTO THUMA, OPUEHTUPOBAHHOTO Ha HCIIOJIb30BAaHUE C WHOEKCAMU
GiST unu SP-GiST, monxkHa OHITH ONpeneieHa pa3HUIla 3HAUYEHUN ITOATUIIOB, (GYHKIUS subtype_diff.
(Uamekc cmoxkeT paboraTh u 6e3 subtype_diff, HO B OOJBIIMHCTBE CJIydaeB 3TO OyOeT He Tak
9¢ddexkTuBHO.) JTa QyHKUMSA IPUHMMAaeT Ha BXO[ OBa 3HAQUEHMUS IIOATHUIIA U BO3BpalllaeT WX Pa3HUIY
(T. e. X MHHYC Y) B 3HQUEeHUHU TUIIA float8. B moOKasaHHOM BEHIlEe NIPUMEPE MOXKET HUCIOIb30BaThCSH
byHKIHMA float8mi, ompenensonias HUXKeIeXallylo peann3aunio oOBYHOI0 OllepaTopa «MUHYC» IJIsS
THUIIA float8, HO OJIT APYroro IOATHIIA MOTIYT MOTPeOOBaThCS HOIOIHUTEIbHEIE ITpeoOpa30BaHUS.
WHorpma pmnsi mpedcTaBlIeHMsS Pa3HUIBI B YMCJIOBOM BHIOEe TPeOyeTCs emé ¥ TBOPUYECKHM ITOOXOfl.
OyHKIUS subtype_diff, HACKOIBKO 3TO BO3MOXKHO, [0JI2KHa OBITH COTJIacOBaHa C MOPAOKOM COPTUPOBKH,
BBITEKAIOIINM U3 BEIOPAHHBIX IPABUJI COPTUPOBKHU U KJjlacca OIepaTopa; TO €CTh, €€ Pe3yJIbTaT [0IXKeH
OBITH ITOJIOZKUTENILHEIM, €CJIU COTJIACHO TTOPSIKY COPTUPOBKY MEPBLIN €€ apryMeHT 0O0JIbIlle BTOPOTO.

Emé onuH, He CTOJIb TPUBUAJIBHEIN NpuMep QYHKIIUU subtype_diff:

CREATE FUNCTION time_subtype_diff(x time, y time) RETURNS float8 AS
'SELECT EXTRACT (EPOCH FROM (x — vy))' LANGUAGE sgl STRICT IMMUTABLE;

CREATE TYPE timerange AS RANGE (
subtype = time,
subtype_diff = time_subtype_diff

SELECT '[11:10, 23:00]'::timerange;

IomonmHUTEJIbHBIE CBeOEeHUSI O CO3MaHnM OHUAla30HHBIX TUIIOB MOKHO HauTu B onucanuu CREATE TYPE.

8.17.9. MHpexkcauusa

IO cTon0110B, UMEIOLIUX OUANa30HHBIN THII, MOXKHO co3maTh nHOeKCH GiST u SP-GiST. Takxke UHOEeKCHI
GiST MoxkHO co3maBaTh AJIsT CTONIOIIOB MyJIbTUAMANIA30HHBIX TUIIOB. Hampumep, Tak CO3TaéTCss UHOEKC
GiST:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

Nupekc GiST unu SP-GiST g5 mramna3oHOB IOMOTraeT YCKOPUTH 3alIPOCHI CO CIIEAYIOIIMMHA OlepaTopaMu:
=, &&, <Q, @>, <<, >>, - |-, &< U &> (JOIOIHUTENIBHO O HUX MOXKHO y3HaTh B Tabnure 9.53. Uumekc GiST
IOJIS MYJIbTUANAIa30HOB MOXKET YCKOPUTH 3aIlIPOCH], 3adeHCTBYIOIINE OOUH HAaOOp MYIbTHANAIa30HHBIX
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onepatopoB. Uupgekc GiST gnsa gmana3oHoB U uHOeKC GiST miasa MynIbTHOHMAIa30HOB MOTYT TakKXKe
COOTBETCTBEHHO YCKOPUTD 3aIlPOCH], 3aAeMCTBYIOIIME CIEOYIONIe MEKTUIIOBLIE OllepaTOPhl AHUara3oH-
MyJIbTHOWAIa30H ¥ MyJIbTHUOHAIla30H-OHUala30H: &&, <Q, @>, <<, >>, —|-, &< M &>. [JONOIHUTEJILHbLIE
CBeIeHMus MOKHO HaiTHu B Tabnuie 9.53.

Kpome TorO0, [jIst TAKKX CTOIOIIOB MOXKHO CO3IaTh MHAEKCHI Ha OCHOBE XeIla U B-mepeBreB. [I7151 MHIEKCOB
TaKWX THUIIOB MOJIE3€H II0 CYTH TOJIbKO OOUH OIIepaTop gualla3oHa — paBHO. [TopsAOoK COpTUPOBKU B-
IepeBa ompedenseTcsa Ojs 3HaYeHWH Oualla30Ha COOTBETCTBYIOIIMMM OIIepaTOpaMu < U >, HO 3TOT
MIOPSIIOK MOXKeT ObITh IPOU3BOJIBHEIM M OH HE OYEeHb BaKeH B peaslbHOM Mupe. [logmepxkKka B-mepeBbeB
¥ Xellled grana30HHBIMU TUIIaMHU Hy?KHa B OCHOBHOM [IJIsT COPTHPOBKH U XEIIMPOBAHUS IPY BHIIIOJTHEHUHN
3ampoCcoB, HO He [OJIsI CO3[aHusI CaMUX UHOEKCOB.

8.17.10. OrpaHunyeHua ANna aoManasoHOB

Torga kKak Ojis CKaJSIPHBLIX 3HaYeHWIH €CTECTBEHHEIM OTPAaHHYEHHEM SBJISIeTCS UNIQUE, OHO OOBIYHO
He MNOOXOOWT MOJis Oualla30HHBLIX TUMIOB. BMecTo 3TOro dallle OKa3hIBAlOTCS IIOJIe3HEEe OrpaHUYeHUs-
uckmodyerus: (cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHU4YeHUsI II03BOJISIOT,
HaIIpuUMeEp OIIPeNesIuTh YCIIOBUE «HellepecedyeHusI» Ouana3oHoB. Hampumep:

CREATE TABLE reservation (

during tsrange,

EXCLUDE USING GIST (during WITH &&)
)i

DTO0 orpaHHYeHHte He II03BOJIUT OJMHOBPEMEHHO COXPAaHUTh B TAaOIHIle HECKOIBKO THAIla30HOB, KOTOPEIE
HaKJIaOBIBAIOTCS OPYT Ha gpyra:

INSERT INTO reservation VALUES
('[2010-01-01 11:30, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO reservation VALUES
('[2010-01-01 14:45, 2010-01-01 15:45)");
OIIMEKA: xoHPNUKTYIMEEe 3HaUYEHHEe KIlua HapyllaeT OrpaHHUEHHEe HCKIYEHHEe
"reservation_during_excl"
[IOOPOBHOCTH: Kmwou (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
KOHOIUKTYET C cymecTBylomuM kimouoMm (during)=(["2010-01-01 11:30:00","2010-01-01
15:00:00"))

s MaKCHMAaJILHON THOKOCTH B OTrPaHNYEHHUHU-UCKITIOYEeHNM MOZKHO CO4YEeTaThb IIPOCTBIE CKaJIdPHEIE
THUIIBI JAHHBIX C OJHAlla30HAMU, HCIIOJIb3yda pPACIINPEHUue btree gist. HaHpHMep, €CJIN btree_gist
YCTAHOBJIEHO, Cliegylolllee OrpaHn4YeHne He 6YHeT OOIIYyCKaATh IiepeCeKarlnuecsa OUualla30HBI, TOJIBKO
€CJIN COBIIAOAIOT TaK2K€e U HOMEePa KOMHaAT:

CREATE EXTENSION btree_gist;
CREATE TABLE room_reservation (

room text,

during tsrange,

EXCLUDE USING GIST (room WITH =, during WITH &&)
)
INSERT INTO room_reservation VALUES

('"123A', '[2010-01-01 14:00, 2010-01-01 15:00)");
INSERT 0O 1

INSERT INTO room_reservation VALUES

('123Aa', '[2010-01-01 14:30, 2010-01-01 15:30)");
OUIMEKA : KOHPNUKTyIEee 3HAaUYEHHE KIIua HapyllaeT OrpPaHHUYEHHEe—HCKIUYEeHHE
"room_reservation_room_during_excl"
[IOOPOBHOCTH: Knou (room, during)=(123A, [ 2010-01-01 14:30:00,
2010-01-01 15:30:00 )) xouHdnUKTYET
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C cymecTByomuM knouoMm (room, during)=(123A, ["2010-01-01 14:00:00","2010-01-01
15:00:00™)) .

INSERT INTO room_reservation VALUES
('123B', '[2010-01-01 14:30, 2010-01-01 15:30)");
INSERT 0 1

8.18. Tunbl BOMEHOB

JomeH — TIONIb30BaTENIECKUI TUIl NAHHBIX, OCHOBAHHHIN Ha OPYTroM Hudicesedcauiem mune. OH MOXKET
OBITH OIIPEIEJIEH C YCIIOBUSMY, OTPaHNYNBAIOIIUMU MHOXKECTBO JOIIyCTUMBIX 3HaUeHNUHN IOAMHOXKECTBOM
3HAYeHUY HUXKeJexkalero TUna. B octanbHOM OH BemeT cebsl KaK HUXKeJeXXalluil TUI — HallpuMep, C
IOMEHHBEIMU TUIIOM OynmyT pabGoTaTth J100ble OIIepaToOphl UMM GyHKINY, IPHMEeHUMEIe K HUXKelekalleMy
Tuily. HuskenmezKalmmM THUIIOM MOXKET OBITH I1000M BCTPOEHHBIM WJIM MOJIh30BATEIbCKUIM 0Aa30BBIM THII,
TUII-IIepeYnCclIieHNe, MaCCUB, COCTABHOM TUII, JUANa30H MU OPYIoX JOMEH.

HaanMep, MBI MO2KEeM CO30aTh NJOMEH IIOBEepPX IIeJIbIX YHCEIJI, HpI/IHI/IMaIOIlII/Iﬂ TOJIBKO ITOJIOZKHUTEJIbHEIE
YHuCIla:

CREATE DOMAIN posint AS integer CHECK (VALUE > 0);
CREATE TABLE mytable (id posint);

INSERT INTO mytable VALUES(1); —-— paboraerT
INSERT INTO mytable VALUES(-1); —-— omubxa

Korpma K 3HaYeHWIO JOMEHHOTO THUIIA IPUMEHSIOTCS OIePaTOPHl WX QyHKINU, TpeaHa3HaYeHHbIe OIS
HUXKeJIeXKalllero THUMa, JOMeH aBTOMAaTHYeCKW MPUBOOUTCS K HUXKeJexKallleMy THIy. Tak, Hampumep,
pe3ynbTaT omepanuu mytable.id - 1 OymeT CUMTATLCS MMEIOIIUM THUI integer, @ HE posint. M
Mornu OBl 3ammMcaTh (mytable.id — 1) ::posint, YTOOBI CHOBa IPHBECTH PE3ynbTaT K THUIIY posint,
YTO IIOBJIEYET IIEPEIPOBEPKY OTPaHUUYEHHN mTOMeHa. B 9TOM ciydae, eClnyd maHHOE BbIpaxkeHue OymeT
MIPUMEHEHO K id, paBHOMY 1, Mpou30MAET omurbKa. 3HaYeHNEe HUXKeJIeXKallero TUIa MOXKHO IPUCBOUTH
TMOJTII0 WM TIePEMEHHOW OOMEHHOTO THIIAa, He 3alKChiBas IIPUBEHNEeHHE SBHO, HO W B 3TOM CIIy4ae
OrpaHUYEeHUs HoMeHa OyayT IPOBEPSITHCS.

3a [OIIOTHUTENbHEIME CBeOeHUIMH oOpaTuTech K onucanuio CREATE DOMAIN.

8.19. NpeHTndukKaTopsbl 06bLEKTOB

Upentudpurkarop ob6bektra (Object Identifier, OID) ucmonws3yetrcssi BHyTpu Postgres Pro B kKadecTBe
TIEePBUYHOTO KJTI0Ya Pa3/IMYHBIX CUCTEMHBIX Tabmull. UoeHTHhUKaTOp 00BEKTa IPENCTABIIAETCS B TUIIE
oid. TakXKe CyIIeCTBYIOT pa3JIU4YHbIEe TUIILI-TICEBOOHUMEI I oid, C UMeHaMU regcymuaocTts. O030P 3TUX
TUTIOB NpuBeneH B Tabnuie 8.26.

B HacTosiIee BpeMs TUII oid peaJn30BaH KakK YeTHpéxOanTHOe 11e510e. TakuM 06pa3oM, 3HaUYeHUe 3TOTO
THUIIA MOXKEeT OBITh HEIOCTAaTOYHO OOJIBIINM OJjIsi 00ecClevueHusi YHUKAIbHOCTHA B 0a3e JaHHBIX UM JaXKe
B OT[EJIbHLIX OOIBIINX TaOIUIIAX.

1 camMoro Tula oid IIOMHMO CPpaBHEHHsA OIIpedeJZIEeHbl BCEIrO0 HECKOJIBKO OIIEpPAaTOpPOB. OmHakKo ero
MOZKHO IIPDUBECTH K LI€JIOMY U 34aTE€M 3aJeMCTBOBATh B OOBIYHEIX IIE€JIOYHUCJIEHHBIX BBEIYHMCIIEHUAX. (HpI/I
3TOM CJyiegyeT OIllaCaThbCA IIYTAHUIIEI CO 3HAKOBLIMI/0€33HAaKOBEIMH 3HAYEHUSIMH.)

Tunwi-nceBgoHuMbl OID camum 1o cebGe He BBOOST HOBHIX OHNepaluii U OTAUYAIOTCS TOJIBKO
CIIeIIMaIN3UPOBAaHHLIMY QYHKIIMSMHU BBOIA/BhIBOAA. ITU (PYHKIMH MOTYT IPUHUMAThb W BBIBOOUTH HE
MPOCTO YMCJIOBLHIE 3HAYEHUS, KaK THUII oid, @ CHMBOJIMYECKHEe MMeHa CHCTEMHEIX OOBbEeKTOB. DTH THIIELI
TIO3BOJISIIOT YITPOCTUTH ITOUCK 00BheKTOB 0 3HayeHussM OID. Hanmpumep, 9ToOwI BEIOPATh U3 pg_attribute
CTPOKH, OTHOCSIIIIHECS K TabmuIle mytable, MOXKHO HAalMCATh:

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;
BMECTO:

SELECT * FROM pg_attribute
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WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = 'mytable');

XOoTs BTOPOM BapHWAHT BHITJISIAUT HE TAaKUM YK IIJIOXHM, HO 9TO JIMIIE OYeHb MPOCTOH 3ampoc. Ecnu ke
norpebGyeTcst BLIOpaTh mpaBuiIbHEI OID, Korma Tabnuia mytable eCTh B HECKOIBKUX CXEeMaX, BIIO2KEHHBIH
noxg3anpoc OymeT ropa3mo ciioxkHee. [Ipeobpa3oBaTeslb BBOOZUMOI'O 3HAUEHHUS THUIIA regclass HAXOOUT
Ta6IUIy COTJIaCHO 3aJaHHOMY ITyTH IIOMCKA CXeM, TaK YTO OH [ejlaeT «BCE MPABUIIPHO» aBTOMATHUYECKH.
AHaJIOTUYHO, TPUBeAsd UOeHTUPUKATOP TAaOIUIILI K TUIY regclass, MOXKHO TTONYYUTh CUMBOTHYECKOE
IpefcTaBIeHue YMCI0BOT0 KOIa.

Ta6aumna 8.26. UneHTH(UKATOPHI 00BEKTOB

HUmsa CchLIKH OnucaHue IIpumep 3HaYeHHus

oid any YHCJIOBOU 564182
UIeHTuGUKATOP
o0beKTa

regclass pg_class HUMsI OTHOLIEHU ST pg_type

regcollation pg_collation HUMsI IIpaBUIIA "POSIX"
COPTHUPOBKU

regconfig pg_ts_config KOHpUrypamus english
TEKCTOBOTI'O IIOMCKa

regdictionary pg_ts_dict CJIOBaphbk TEKCTOBOI'O simple
IIONCKa

regnamespace pPg_namespace HpOCTpaHCTBOIﬁMéH pg_catalog

regoper pg_operator UM oIlepaTopa +

regoperator pg_operator o1repaTop C TUIIaMHu * (integer, integer)
apryMeHTOB WU - (NONE,

integer)

regproc pPg_proc UMs QYHKIIUU sum

regprocedure Pg_proc GyHKIUSA C TUIIAMU sum (int4)
apryMeHTOB

regrole pg_authid HUMsI POJIN smithee

regtype prg_type HUMs THUIIA JaHHBIX integer

Bce Tumer nceBgormMoB OID nnisg 0O0BEKTOB, CTPYHIIMPOBAHHBIX B HPOCTPAHCTBO MMEH, IMIPUHUMAIOT
WMeHa, [MOOIIOIHEeHHbIe WMEHEM CXEMBI, ¥ BBIBOOST HMeEeHa CO CXEeMOW, €CJIH [aHHBIH OOBEKT
Henb3sl OymeT HAUTM B TeKylleM IIyTH INoucKa 0e3 mMeHU cxeMBl. Hamnpumep, myschema.mytable
SIBIISIETCSI TIPUEMJIEMBIM BXOOHBLIM 3HA4YEHHEM [MOJII regclass (€CIM CYIIECTBYeT TakKas Tabmuiia).
OTO 3HaUYE€HHE MOXKET BBIBOOUTHCSA KaK myschema.mytable HIM IIPOCTO mytable, B 3aBUCHUMOCTH
OT TeKyIllero NyTH IIoMCKa. TUIBl regproc M regoper IPUHUMAIOT TOJIBKO YHUKaJIbHBIE BBOOUMEIE
uMeHa (He meperpyxeHHbIe), YTO OTPaHUYMBAET WX IIPUMEHUMOCTh; B OOJILIIMHCTBE CIIyYaeB JIyUIIe
UCIIOJIb30BaTh regprocedure UJIU regoperator. [IJIsI TUIIA regoperator B 3allUCU YHAPHOTO OllepaTopa
HEWCIOIb3yEeMBIU OIlepPaH[ 3aMeHSAETCS CIIOBOM NONE.

OYHKIUKY BBOHA [JIsI HAHHBIX THUIIOB OONYCKAIOT MPOOENbl MexXOy KOMIIOHEHTAaMU M IPUBOOST OYKBEHI
BEPXHET0 PETUCTPa K HUKHEMY, 3a UCKIIOYEHUEM CTPOKH B IBOMHBIX KaBbIUKaX; 9TO CAEIaHO OIS TOrO,
yTOOBI IpaBUjIa 3allMCHU OBLIM MOXO0XW Ha MPUHSTHIE OJIS 3allkuch UMEH 00beKToB B SQL. M HaobopoT,
dbyHKIMY BEIBOma OyOyT mo0aBJIAThE MBOMHBIE KABLEIYKHU, €CJIH 3TO HE0OX0OUMO, YTOOBI BLIBOOMMASI CTPOKA
Oblta momycTuMbIM maeHTHGuKaTopoM SQL. Hampumep, OID ¢byHKIMM ¢ UMEHEM Foo (C F B BEPXHEM
perucTpe), IpUHUMAIOIIEN OBa II€JIOYMCJIEHHBIX apryMeHTa, MOXHO BBECTH KakK ' "Foo" ( int,
integer ) '::regprocedure. Pe3ynbTaTr OyHmeT BHITISIOETb KaK "Foo" (integer, integer). U ums
byHKIMYM, 1 UMeHa TUIIOB apTyMEHTOB TaKKe MOTYT OBLITh HOIIOTHEHBl CXEMOIA.

Maorue BcTpoeHHble QyHKIMU PostgreSQL nmpurumarot OID TabGnuilkl unu gpyroro tuna oobekrta B u
o1 yooOcTBa OOBSIBISIOTCS KaK IIPUHUMAIOIINE regclass (MIIH COOTBETCTRYIOMMM Tun-ncesmoauM OID).
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9To 03HAYaeT, YTO BaM He HYy2KHO uckKaTh OID 00beKTa BPYYHYIO, a MO2KHO IPOCTO BBECTH €T0 UM B BUIE
cTtpoku. HanpumMmep, QyHKIUA nextval (regclass) npuHuMaeT OID OTHOIIEHUS IIOCIENOBATEILHOCTH,
TI09TOMY €€ MOXKHO BBEI3BaTh TakK:

nextval('foo' obpamaercsd K NOocClIenoBaTenbHOCTH (oo

nextval ('FOO TO Xe camoe

nextval('"Foo"') obpamaercsd K HnocilemoBaTenbHOCTH Foo

nextval ('myschema.foo') obpamaercsa Kk myschema. foo

nextval ("' myschema" foo') TO Xe camMmoe

nextval ('foo umer fooO B NyTH HNOHCKA
ITpumMedyaHue

Korma aprymeHT Tako¥l (GYHKIIMM 3alMCLIBAETCS KaK TEKCTOBAsi CTPOKA B YMCTOM BHUEe, OHa
CTAaHOBHUTCSI KOHCTAHTOM THIIA regclass. Tak Kak (pakKTUYECKH 3TO OymeT mpocTo 3HadeHue OID,
OHO OymeT MPUBSA3aHO K M3HAYAIbHO UAEHTU(GUIINPOBAHHOM ITOCJIeIOBAaTENIbHOCTH, HECMOTPS Ha
TO, YTO OHa MOXKeT OBITh IIeperMeHOBaHa, IIepeHeceHa B OPYIryl0 cXeMy W T. . Takoe «paHHee
CBSI3bIBaHME» OOBIYHO JKeJIaTeIbHO [JIsI CCHIJIOK Ha IT0CJIeIOBAaTENbHOCTH B 3HAUEHHSIX CTOIOIIOB IO
YMOJTYaHUIO U ITpeAcTaBIeHusX. Ho mHOTma BO3HMKAeT HeOOXOOUMOCTE B «II0O3THEM CBSI3BIBAHUU »,
KOT[Ia CCBUIKY Ha ITOCJIeIOBATEIbHOCTH PACIIO3HAIOTCS B IIPOIIECCE BHIIIOIHEHUA. YTOOH ITOIyYHUTh
TaKoe II0BeJeHNe, HY2KHO IPUHYOUTEIbHO U3MEHUTh THUII KOHCTAHTEHL C regclass Ha text:

nextval ('foo'::text) foo pacnosHaéTrcd BO BpPEMS BBIIOTHEHHSI

Il moucKa BO BpPeMs BBIIOJTHEHUS TaKXKe MOXKET HMCIIOIb30BAaThCA (QYHKIUS to_regclass () H
rmogo0ueie. Cm. Tabnuiy 9.70.

Ipyro#i mpakTUYECKHUN IIPUMEP HCIIONb30BaHUSA regclass — mouMCK OID Tabmuikl, oTOOpPazkEHHON B
IpencTaBIeHUIX information_schema, KOTOPEIE He IIpepocTaBisaioT Takue OID manpsamyio. Hanmpuwmep,
MOXKHO BBI3BaTh (PYHKIMNIO pg_relation_size (), O KoTopou TpebOyetrcsa OID Tabnuipl. C yuyéToM
yKa3aHHBIX BHIIIIE ITPaBUJI, fajiee IpecTaBieH KOPPEKTHLIM CII0co0 BHI30Ba JaHHOW QYHKIUN

SELECT table_schema, table_name,
pg_relation_size ((quote_ident (table_schema) || '.' |
quote_ident (table_name)) ::regclass)
FROM information_schema.tables
WHERE ...

. OyHKIHUS quote_ident () 3aKIIOYUT UOEHTU(GHUKATOP B OBOMHBLIE KABBIYKM, KOT{a 3TO HEOOXOOUMO.
Bomnee mpoCcTEIM CIIOCOO0OM KaxXKeTCs

SELECT pg_relation_size(table_name)
FROM information_schema.tables
WHERE ...

HO HCIIOJIB30BATh €0 He peKomedeemCﬂ, IIOTOMY 4YTO OH HE cpa60TaeT IOJ1s1 TaOIuiII, KOTOpPEIE HE BXOOAT
B 3aJaHHBIN IIyTh IIOKMCKa UJIK UMEeHa KOTOPBIX HY2KHO 3aKJ/II04YaTh B KaBbIYKH.

IOmONMHUTEILHEIM CBOMCTBOM OOJBINIMHCTBA THIIOB ImceBOoHMMOB OID saBiaserca o6pa3oBaHUe
3aBucuMocTeii. Korma B COXpaHEHHOM BBHIpaXKeHHM QUIypupyeT KOHCTaHTa OOHOIO U3 STUX
TUIIOB (HampuMep, B IIPeACTaBI€HWM WM B 3HAYEHUM CTONOIla II0 YMONIYaHUIO), 3TO CO3TAET
3aBUCHUMOCTL OT IlejieBoro oOnekTa. Hampumep, ecnu 3HaAYEHHWE II0 yYMOITYAHUIO OIIPeHessieTCs
BEIpaXeHUeM nextval ('my_seq'::regclass), Postgres Pro moHrMaeT, 4TO 3TO BHIpaXKeHUe 3aBUCUT
OT TIOCJIEAOBATENbHOCTHU my_seq, M He MO3BOIUT YOAIUThL IIOCIEOOBATEJIbHOCTH PaHblle, yeM Oymer
ynaHeHOSTOBLHRDKGHHG.AﬂLTepHaTHBHaH3aHHCbnextval('my_seq'::text)HeCO3naéT3aBHCHMOCTh
(EnuHCTBEHHBIM UCKITIOUEHUEM SIBJISIETCS TUI regrole. KOHCTAHTH 3TOTO THUIIA B TaKUX BEIPAXKEHUSIX HE
IOIIYCKaloTCs.)

EcTb ell1é ouH TUT CUCTEMHBIX UIeHTU(PUKATOPOB, xid, IPeaCTaBASIOMNY nAeHTU(GUKATOP TPaH3aKIIUU
(cokpaIéHHo Xact). DTOT THUII UMEIOT CUCTEMHBIE CTOJIOIEI xmin U xmax. MOeHTHPUKATOPH TPaH3aKITHH
ompenensioTcsa 32-OMTHHRIMKM YHCJIaMU. B HEKOTOPBIX KOHTEKCTAaX MCIIONb3yeTCs 64-OMTHHIM BapUaHT
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xid8. B oTnmyue oT xid, 3HaYEHHUS xid8 YBEJIMYHNUBAIOTCA CTPOTI'O MOHOTOHHO XU HUKOI'MAa HE ITIOBTOPAIOTCA
Ha MPOTAXKEHHNHU BCEro CyumeCTBOBaHUA KilaCcTepPa 0a3 JaHHEIX.

TpeTtuil TN UOEeHTUDUKATOPOB, UCIIOIB3YEMEIX B CUCTEME, — cid, UAeHTU(GUKATOp KoMaHak (command
identifier). 3ToT TUN maHHBIX UMEIOT CUCTEMHEIE CTOJIOILI cmin U cmax. UIeHTU(PUKATOPE KOMaHI — 3TO
ToXe 32-0MTHEBIEe YuCla.

W HakKoOHeIl, TOCIeOHUN THUII CHUCTeMHEIX HOEHTU(PHUKATOPOB — tid, UAEHTU(PUKATOP CTPOKH/KOpPTEexkKa
(tuple identifier). 9ToT THUI OAHHBIX HMeEET CHCTEMHLIH cTojberl ctid. MmeHTHGHUKATOP KOpTexkKa
mpencTaBisieT coOoi mapy (M3 HoMepa Ol0Ka M HMHOEKCa KopTexka B OI0Ke), MOeHTUGUIHPYIOIIYIO
du3nueckoe pacronaoxeHue CTPOKK B TabmuIie.

(TTompoOHee 0 CHCTEeMHEBIX CTOJIOIIaX paccKal3kiBaeTcs B Pazmerne 5.5.)

8.20. Tvn pg_1lsn

Tun maHHBIX pg_lsn MOXKET IIPUMEHATHCS OJIT XpaHeHUs 3HadeHusaA LSN (mocrnemoBaTenbHBEIM HOMED B
xypHane, Log Sequence Number), koTopoe npencrasnsgeT coboll ykKa3aTelab Ha IO3UIUIO B XKypHaJe
WAL. 9TOT THUII COOEPXKUT XLogRecPtr U ABIAETCSI BHYTPEHHUM CUCTEMHEIM TunoM Postgres Pro.

Texunyecku LSN — 3T0 64-OHTHOEe Ilejioe YHCIO, IpencTaBisiollee 0aliTOBOe CMeIlleHHEe B IIOTOKE
XKypHana npenalanucu. OH BLIBOOUTCS B BHUIE [OBYX MIeCTHaAOLATEPUUHBLIX 4YHcesl m0 8 mudp Kaxmoe,
Yyepe3 KOCYI0 4YepTy, HampuMep: 16/B374D848. Tuln pg_lsn NOOAepXKHUBAET CTaHOApPTHBIE OIIePaTOPHI
CpaBHEHUS, TaKue KakK = U >. MOXHO Takxke BbHUYeCcTh oguH LSN U3 OIpyroro ¢ moMomisio oneparopa —;
pe3ynbTaToM OymeT yuciao 6aiT MeXay STUMHU OBYMS IIO3ULMSIMU B XKypHasle npefsanucu. Takxke 4ucio
0aiiT MOXXHO m00aBAsSITh U BEIYUTATh U3 LSN C ITOMOIIIBIO OIIEPATOPOB + (pg_lsn, numeric) WM —(pg_lsn,
numeric) COOTBETCTBEHHO. 3aMeThbTe, YTO BHIYUCIEHHBIM LSN OoiKeH HaXOOUTHCA B OONYCTUMOM OJIs
THUIIA pg_lsn AHUAIIA30HE, TO €CTb MeXAy 0/0 U FFFFFFFEF /FFFFFFFE.

8.21. lNceBpoTUnbl

B cuctemy tumnos Postgres Pro BKTioueHb HECKOJILKO CIIEITHaTbHbIX 3JIEMEHTOB, KOTOPBIE B COBOKYITHOCTH
Ha3BIBalOTCS ncesdomunamu. IIceBOOTUII HEJIL3sI MCIOJIb30BaTh B KAUECTBE THIIA JAaHHBIX CTOIOIA, HO
MOXKHO OOBSIBUTH QYHKIIMIO C apT'yMEHTOM MJIM PEe3yIbTaTOM TAaKOro TuUlla. KaXXOhli U3 CYILIeCTBYIOIINX
TICEBOOTUMOB IIOJI€3€H B CHUTyallMsX, KOTrga XapakTep (QyHKIUM He IMI03BOJSIET IIPOCTO IIONYYUTh
UM BEPHYTHL OIpPemeneHHBIN TuUll maHHBIX SQL. Bce cyllecTByIOIINE IICEBOOTUIILI IIEPEUYUCITIEHBI B
Tabmnuie 8.27.

Taoauma 8.27. IlceBOIOTHILI

HUmsa Onucanue

any YVka3riBaeT, YTO QYHKIUSA IPUHUMAaEeT JTI000M BBOOUMEIN THII
OaHHBIX.

anyelement Vka3beiBaeT, YTO QYHKIUSA MPUHUMAET JII000M THUII TaHHBIX (

cM. [Tompasmen 36.2.5).

anyarray Vka3rwBaeT, 4TO QYHKIUSA MPUHUMAET JII000M TUI Maccuba (
cM. [Togpasmen 36.2.5).

anynonarray Vka3wiBaeT, 4TO QYHKIIMS IIPUHUMAET II000M TUII JaHHBIX,
KpoMe maccuBoB (cm. [Togpazmen 36.2.5).

anyenum Vka3riBaeT, YTO QYHKIUSA IPUHUMAaeT JT000e IepednucieHne
(cMm. TTogpasmen 36.2.5 u Pasgen 8.7).

anyrange Vka3rsBaeT, YTO QYHKIUSA IPUHUMAaET JTII000M Ouara30HHbBIN
TUII DaHHBIX (cM. [Tompa3men 36.2.5 u Pa3men 8.17).

anymultirange Vka3rwBaeT, YTO QyHKIUSA MIPUHUMAET 1000M
MyJIbTUAVANa30HHBIN TUII AaHHEIX (cM. [Tompa3nen 36.2.5 u
Pazpgen 8.17).
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AMmsa

OnucaHnue

anycompatible

Vka3wIBaeT, 4TO QYHKIIUS IIPUHUMAET JII000M TUT JaHHBIX U
MOZKeT aBTOMaTU4YeCKH TPUBOOUTH PA3IMNUYHbLIE apTyMEHTHI K
o6ieMy TuNy maHHBIX (cM. [Togpa3men 36.2.5).

anycompatiblearray

Vka3relBaeT, YTO QYHKITUSA MPpUHUMAaET 1000 TUII MacCHBa U
MOXKEeT aBTOMAaTUYECKHU IIPUBOIUTE PA3JIMYHBEIE apTYMEHTH K
ob1reMy THITy HaHHHIX (cM. [Tompasmen 36.2.5).

anycompatiblenonarray

Vka3bsBaeT, YTO QYHKIUSA MPUHUMAET JII000M THII,

OTJIMYHBIM OT MacCHUBa, U MOXKET aBTOMaTHUYeCKU IIPUBOOUTH
pasnuyHble apr'yMeHTH K 00leMy TUIY HaHHEIX (CM.
IMTogpasmen 36.2.5).

anycompatiblerange

Vka3wiBaeT, 4TO QYHKIIUS IPUHUMAET JTI000M THUI
OVaNa30HHBIN JAaHHBIX ¥ MOXET aBTOMAaTUYECKU ITPUBOOUTD
pa3nMUYHEIE apTYMEHTHI K 00IeMy THUNY JaHHBIX (CM.
IMogpa3zmen 36.2.5 u Pazgen 8.17).

anycompatiblemultirange

Vka3wIBaeT, 4TO QYHKIMS IIPUHUMAET 1000
MYJIbTUAXAIIa30HHBIA TUI JaHHBIX U MOXKET aBTOMaTHYeCKU
IIPUBOOUTDL PA3IUUYHbIE aPTYMEHTH! K 00IIeMy THUITY OaHHBIX (
cM. [Togpa3men 36.2.5 u Pa3men 8.17).

cstring Yka3reiBaeT, 4To QYHKIUSA NIPUHUMaeT UM BO3BpallaeT
CTPOKYy B ctune C.
internal Vka3swiBaeT, 4TO QYHKIUS IPUHMMAaET UM BO3BpamiaeT

BHYTPEHHUU CEPBEPHBIN TUN JaHHBIX.

language_handler

O06paboTUYuK IIPOIEOYPHOI'0O I3bIKa 0OBIBISIETCS KakK
BO3BpAIlAlOIINM TUN language_handler

fdw_handler

O06paboTuyuK 0OEPTKHM CTOPOHHUX HAHHBEIX O0OLABISETCS KakK
BO3BpAIlaloONIui TUN fdw_handler

table_am_handler

O6paboTymK TabGJIMYHOTO METOA [OCTyIa OObABISIETCS KakK
BO3BPALIAIOIIUY TUII table_am_handler

index_am_handler

O6paboTyuK MeToda OOCTyNa UHIAEKCa OOBSIBISETCS KakK
BO3BpAIAIONINM TN index_am_handler

tsm_handler

O6palboTuuk MeToma BEIOOPKY 13 TaOIUILI 0OBSIBIIETCS Kak
BO3BpallaoIIUX TUI tsm_handler

record VKa3swiBaeT, 4TO QYHKIUS IPUHUMAaET UJIM BO3BpamiaeT
HeoIpeeNeHHbIN TUII CTPOKH.
trigger TpurrepHas QyHKIUS 00BABIAETCS KaK BO3Bpalllaiouias TUII

trigger.

event_trigger

OyHKIMS COOBITUMHOTO TPpUITEPa O0BSIBISIETCS KaK
BO3BpalllamwIllasi TUII event_trigger

pg_ddl_command

O6o3HauaeT npexcrasieHue komaun DDL, gocTynHoe
COOBITUMHBIM TPUTTEPAM.

void

YKka3wBaeT, 4TO PyHKIMS HEe BO3BPAILIAET 3HAUYEHUE.

unknown

O6o3HavaeT elllé He pacIO3HAHHBIM TUI, HAIIPUMEP
IIPOCTYIO CTPOKOBYIO KOHCTAHTY.

OyHKUMY, HaNWCaHHBIE Ha s3blKe C (BCTPOEHHBIE UM OUHAMHUYECKH 3arpyxKaeMble), MOTYT OBITh
00BSBIIEHH C TIapaMeTpaMHU HJIM pe3yJibTaTaMU JI000r0 M3 9TUX ICeBHOTUIIOB. OTBETCTBEHHOCThL 3a
Oe3onacHoe noBefeHne PyHKIUY C apryMeHTaMM TaKUX TUIIOB JIOKUTCS Ha pa3paboTyuka QyHKIIUHU.

CDYHKI.[I/II/I, HalluCaHHBIE Ha MNTPOLEAYPHBIX A3BIKaX, MOT'YT HMCIIOJIB30BaTh IICEBOOTHUIIBI, TOJIEKO €CJIH
3TO IIO3BOJIAET COOTBeTCTBYIOH.[I/Iﬁ S3bIK. B HacTosImee BpeMia OOJIBLIITMHCTBO IIpOoUEenypHBIX fA3BIKOB
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3ampeliainT MUCII0JIb30BaTh MCEBAOTUNE B KaYeCTBe THUIIA apTyMeHTa U MO3BOJSIOT HUCIIOJIb30BaTh IS
pe3ynbTaTOB TOJIBKO TUIIEI void B record (1 trigger MM event_trigger, Korga cbyHKI_II/IH peanusyer
TPUTTED WU COOBITUUHLIN TpUITEP). HEeKOTOpHIe A3BIKY TaKKe ITOAAePzKUBAIOT IOIMMOPGHLIE (QYHKITUN
C MMOMUMOPMHBIMH IICEBOOTHUIIAMHE, ITOOPOOHO pacCMOTpPeHHEIMHU B [Tompasmene 36.2.5.

IlceBmoTun internal WCHOOAB3YEeTCS B OOBSIBIEHUAX GYHKIWN, NTpPEeOHA3HAUYEHHBIX TOJIBKO IJIS
BHYTpPeHHero ucmnonb3oBanug B CYB]], HO He O mpsaMoro BeI30Ba B 3anpocax SQL. Ecnu y dyHKIMN
€CTb KakK XOTs OBl OOWH apryMeHT THUIIA internal, €€ Henb3s OymeT BeI3bIBATh U3 SQL. YTOOGH COXpaHUTH
TUII00E30MIaCHOCTh IIPK TaKOM OT'PaHWYEHHUH, CIedylTe BaKHOMY IPaBWIy: He co3maBalTe QYHKIIHUIO,
BO3Bpalllalollylo pe3yabTaT TUIIA internal, €CJIM y HEE€ HET HU OOHOT'O apryMeHTa internal.
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NnaBa 9. PYyHKUUM U onepaTopbl

Postgres Pro mpemocTaBisieT OrpoOMHO€ KOJIMYECTBO (YHKIMU M ONEepPaTOPOB MOJIsI BCTPOEHHBIX THUIIOB
OaHHBIX. B 3TOM riaBe OomMCaHBI OCHOBHBIE M3 HUX, TOTOa KaK HEKOTOPHIE CIIeNualibHbIe (QYHKIIUU
OITMCHLIBAIOTCST B APYTUX pasfiesiaXx moKyMeHTanuu. Kpome TOTo, I0OJIb30BATEIN MOT'YT OIPENENsSTh CBOU
byHKIIMM M omepaTopkl, KakK ommcaHo B Yactm V. IIpocMOTpeTh BCe CYIIECTByIOIIMe (QyHKIMU U
oIlepaTopPsl MOXKHO B PS(l C IIOMOINBI0 KOMaH[ \df 1 \do, COOTBETCTBEHHO.

B 9TOl r1aBe TUIIBI apTyMEHTOB U pe3yJibraTta GYHKIIUN 0003HAYAI0TCS TaK:

repeat ( text, integer ) - text

B pamHOM cnydae OHa TOBOPUT, 4YTO (QYHKIUS repeat INIPUHUMaeT OOWH TEKCTOBBIM U OOUH
eJIOYUCIEHHBIM apryMeHT U BO3BpalllaeT pe3yJibTaT TEKCTOBOro Tuma. CTpejika BIpPaBO TaKkKe
yKa3bIBaeT Ha pe3yiIbTaT B IpUMeEpe UCIOIb30BaHUS, HalIlpUMED:

repeat ('Pg', 4) - PgPgPgPg

Ecnu myig Bac BaXkKHa IEPEHOCUMOCTD, YYTUTE, YTO TPAaKTUYEeCKU BCe PYyHKIIUYU U OTIepaTOPHl, ONIMCAHHEIE
B 9TOU I'JIaBe, 3a UCKIIIOYEHUEM IIPOCTEUIINX apuPMeTHUIEeCKHUX U OIIePaTOPOB CPaBHEHUS, a TaKXKe IBHO
OTMeuYeHHHIX (QYHKIUM, He omucaHb B craHmapTe SQL. Tem He MeHee YaCTHUUYHO 3Ta paclIMpeHHas
GyHKIITMOHANTBHOCTE TPUCYTCTBYeT U B opyrux CYB]I] SQL 1 Bo MHOTUX ClIy4asdax pa3ll4yHbIe peanu3alun
OOWHAKOBHIX (PYHKITUYM OKA3bIBAIOTCS @HAJIOTUYHEIMU M COBMECTUMEIMMU.

9.1. Jlornyeckue onepaTtopbl
Ha6op JIOTUYECKHX OIIePaTOPOB BKIIIOYAET OOBLIYHEIE:

boolean AND boolean - boolean
boolean OR boolean - boolean
NOT boolean - boolean

B SQL paGoTaeT moruueckasi CUCTeMa C TpeMs COCTOsSHusMHu: true (uctuna), false (J10XKB) B NULL,
«HeompemenéHHoe» CoCTosiHMe. PaccMoTpute cremyiomiue TabmuIlbl MCTUHHOCTH:

a b a AND b aOR b
TRUE TRUE TRUE TRUE
TRUE FALSE FALSE TRUE
TRUE NULL NULL TRUE
FALSE FALSE FALSE FALSE
FALSE NULL FALSE NULL
NULL NULL NULL NULL
a NOT a

TRUE FALSE

FALSE TRUE

NULL NULL

OnepaTophl AND M OR KOMMYTATUBHEI, TO €CTh OT IIepeMEHBl MECT OIlepaHAOB pe3yJIibTaT He MEHSEeTCs.
(OmgHaxko neBbIH omepaHy He 00513aTeNbHO OyIeT BEIYUCIIATHCS Mepel TpaBeiM. bonee mogpoOHO ITOPSIIOK
BBEIYMCJIEHHUS ITOOBLEIPAXKeHUI onuckiBaeTcs B [Togpasmerne 4.2.14.)

9.2. PYHKUMMN U onepaTopbl CpaBHEHUSNA

HabGop omepaTopoB CpaBHEHHUS BKITIOUAeT OOLIYHBIE OIIePaTOPHI, IepeunciaeHHue B Tabmuie 9.1.

197



OYHKIIUY ¥ OTIEPATOPHI

Taoiuna 9.1. OnepaTopsl CpPaBHEHHUST

Oneparop Onucanue

THI_JaHHBIX < THIO_JaHHBEIX — boolean Memb1me

THI_IMAHHBIX > THIO_JaHHEIX — boolean Bonepre

THII_IOAHHBIX <= THII_OAHHBIX — boolean Memnb1e unu paBHO

THI_IJAHHBIX >= THI_OAHHEIX - boolean Bonpie uny paBHO

THI_OAHHBIX = THIO_JAHHBEIX — boolean PaBHO

THI_QaHHEIX <> THI_OaHHBIX - boolean He paBHO

THIO OaHHBIX = THO paHHBIX — boolean He paBHO
IIlpuMmedaHue

B cranmaprte SQL miist yCIOBUSI «HEe PABHO» MPUHSTA 3alUCh <>. CHHOHUMUYHAs ef 3aIlucCh !=
npeobpa3yeTcs B <> Ha caMo¥l paHHe# cTtamuu pa3bopa 3ampoca. Kak cimencTBue, peann3oBaTh
OIlepaTopHl != U <> Tak, 4TOOE OHU PaboTanmy M0-pa3HOMYy, HEBO3MOXKHO.

Chyi OIIepaTopel CPpaBHEHUAd HMEIOTCA MOJId BCE€X BCTPOEHHBIX THUIIOB OAHHBIX, 3HAYEHHUA KOTOPKBIX
COPTUDPYIOTCA €CTEeCTBEHHBEIM o6pa30M, BKJIIO4Yadsd YHUCJIOBBIE, CTPOKOBBIE THIIBI, d TaKXKe€ THIIBI oaThel/
BpEMEHH. KpOMe TOr'0, COABHUBATHCA MOT'YT MaCCHUBEI, COCTaBHBIE€ TUIIEI U OUAIIA30HEI, €CJIX TUIIBI JaHHBIX
WX KOMIIOHEHTOB ABJIAIOTCA CPAaBHHUBAE€MBEIMHU.

OOBIYHO MOXKHO CPABHUBATH TaKXKe 3HAUEHUS CBI3aHHBIX THUIIOB OaHHHIX; HAIPUMED, BO3MOXKHO
CpaBHEHUE integer > bigint. HekoTopble momoOHBIE ONEpalWy Peau3yITCS HENOCPEICTBEHHO
«MEXKTHUIIOBLIMH» OIlepaTOpaMH CpaBHEHWS, HO €CJIM TaKOro ollepaTopa HeT, aHaJIu3aTop 3ampoca
TIOTILITAETCS MPUBECTH YaCTHBIE TUMNH K Oojiee OOIMM ¥ IPUMEHUTH HOOXOMOAIINN OIS HUX OIepaTop
CpaBHEHUS.

Kak moka3aHO BHIIIIE, BCE ONIEPATOPHI CPABHEHUS SIBASIOTCSA OMHAPHBIMU M BO3BPAIAiOT 3HAYEHUS THUIIA
boolean. TakuM 00pa30M, BEIPAaXKEHUSI BUAA 1 < 2 < 3 HEIOMYCTHUMEI (TAK KaK He CYIIeCTBYEeT ollepaTopa
<, KOTOPHIK OBl CpaBHUBAI OyjieBO 3HaueHue ¢ 3). [ IPOBepPKU HAXO0XOEeHUs 3HAaUeHUS B UHTepBale,
BOCITOJTb3YHTECH TPEIUKATOM BETWEEN, OMMCAHHBIM HUXKE.,

CymiecTByeT Takxke HeCKONIbKO ITPeOUKAaTOB CPAaBHEHUS; OHHM HNpuBeneHbl B Tabnuie 9.2. OHu paboTaioT
mogoOHO oIlepaTopaM, HO UMeIOT OCOOHIM CUHTAKCHUC, YCTAHOBJIEHHBIN cTaHmapToM SQL.

Ta6auma 9.2. IIpegukarsl CpaBHEHHUST

IIpegukar
Onucanue
IIpumep(n1)

TUn_naduelx BETWEEN run gamHbix AND THI_maHHBIX — boolean
Mexny (BK/IIOYasi rpaHUIIBl UHTEpPBasa).

2 BETWEEN 1 AND 3 - t
2 BETWEEN 3 AND 1 - f

run_npgaggeix NOT BETWEEN 7Hn pgaxgeix AND THIO ODaHHBIX — boolean
He mexny (06paTHOE K BETWEEN).
2 NOT BETWEEN 1 AND 3 - f

THn_ngadgeix BETWEEN SYMMETRIC rtum pgaHeHpix AND THI OgaHHBIX — boolean
Mexny, Tocie COPTUPOBKY I'PDAHUYHBIX 3HAQUEHUH.

2 BETWEEN SYMMETRIC 3 AND 1 - t
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IIpegukart
Onucanue
IIpumep(n1)

Tun_ngageeix NOT BETWEEN SYMMETRIC tun pgameHeix AND THn OgaHHBIX — boolean
He mex[ny, mocjie COPTUPOBKHU I'PaHUYHBIX 3HAUEHUH.

2 NOT BETWEEN SYMMETRIC 3 AND 1 - f

THn_ngadgeix IS DISTINCT FROM THID _maHHBEIX — boolean
He pasuo, pu aToM NULL BocuprHHMAaETCs KaK OOLIYHOE 3HaYeHHUe.

1 IS DISTINCT FROM NULL - t (a He NULL)
NULL IS DISTINCT FROM NULL - f (a He NULL)

Tun_ngaHeeix 1S NOT DISTINCT FROM THI nmaHHBIX — boolean
Pasno, mpu aToM NULL BocImpuHMMAaEeTCs KaK OOBIYHOE 3HAYEHHE.

1 IS NOT DISTINCT FROM NULL - f (a He NULL)
NULL IS NOT DISTINCT FROM NULL - t (a He NULL)

Turn_nadueix IS NULL - boolean
I[TpoBepseT, ABasgeTCSA U 3HaueHue 3KBUBaieHTHEIM NULL.

1.5 IS NULL - £

run_nageeix 1S NOT NULL — boolean
[TpoBepsieT, oTnnuyaeTcs MU 3HavyeHue oT NULL.

'null' IS NOT NULL - t

THI_nadHeix ISNULL — boolean
I[IpoBepsieT, ABNsIETCS JIM 3HaUeHNe 5KBUBaneHTHLHIM NULL (HecTaHmapTHBINM CUHTAKCHUC).

run_npgageeix NOTNULL — boolean
ITpoBepsieT, oTnuyaeTcs nu 3HadeHre oT NULL (HecTaHOapTHBIN CUHTAKCHUC).

boolean IS TRUE - boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHU S 3HaYeHUueM true.

true IS TRUE - t
NULL: :boolean IS TRUE - f (a He NULL)

boolean IS NOT TRUE - boolean
HpOBepHeT, ABJIAETCA JIM PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHNU S 3HaYEeHHNueM false unu
Henu3BEeCTHBIM.

true IS NOT TRUE — f
NULL: :boolean IS NOT TRUE - t (a He NULL)

boolean IS FALSE - boolean
ITpoBepsieT, ABNSETCS MU pPe3yIIbTaT JIOTUYECKOT0 BHIpakKeHus 3HaueHueM false.

true IS FALSE - f
NULL: :boolean IS FALSE - f (a He NULL)

boolean IS NOT FALSE - boolean
[TpoBepsieT, ABIIETCA JIU PE3YIbTAT JIOTUYECKOT' O BEIPAXKEHUA 3HaYEeHUEM true unm
HEHN3BECTHERIM.

true IS NOT FALSE — t
NULL: :boolean IS NOT FALSE - t (a He NULL)

boolean IS UNKNOWN — boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHNSA HEM3BECTHEIM 3HAYEHUEM.

true IS UNKNOWN - f
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IIpegukart
Onucanue
IIpumep(n1)

NULL: :boolean IS UNKNOWN — t (a He NULL)

boolean IS NOT UNKNOWN - boolean
[TpoBepsieT, ABNSETCS MU Pe3yNIbTaT JIOTUYECKOT0 BHIpaKeHus 3HaueHueM true unm false.
true IS NOT UNKNOWN — t

NULL: :boolean IS NOT UNKNOWN - f (a He NULL)

[TpenukaT BETWEEN yIIpolllaeT IIPOBEPKU UHTEPBasa:
a BETWEEN x AND y

PaBHO3HAYHO

a > x AND a <=y

3aMeThTe, UYTO BETWEEN CUMTAET, YTO T'PaHUIEI MHTEPBaAJIa BKJIIOYATCA B MHTEPBaAJl. Hpe,'E[I/IKaT BETWEEN
SYMMETRIC aHaJlOoTH4YeH BETWEEN, 3a HCKJIIIOYEHHEM TOI'O, YTO apryMEHT CjieBa OT AND He 006s13aTeJIbHO
OOJIZKEH OBITH MEHBIIE HITH PaBe€H apryMeHTy CIIpaBa. Ecnu 3TO He Tak, APr'YMEHTEI aBTOMATHU4YECKHU
MEHAITCA MeCTaMH, TaK 4YTO BCeraa I10ogpa3yMeBaeTCsAa HGHYCTOI;I HWHTEePBAll.

PaznuuHbie BapHaHTHI BETWEEN pealnu3yITCAd IIOCPEACTBOM OOBIUHEBIX OIIEpPATOPOB CPDABHEHUA, U IIO3TOMY
OHH GYJIYT pa6OTaTb C JTI00BIMH THIIAMU OAaHHBIX, KOTOPBIE€E MO2KHO CPABHUBAThL.

IIpumMeuyanue

Hcmionb30oBaHWe AND B KOHCTPYKIIMHM BETWEEN CO37aéT HEOOHO3HAYHOCTH C MCIIONb30BAHHEM
AND B KaueCTBe JIOTMYECKOIr'o ormeparopa. [ns eé yCcTpaHeHUS B KadyeCTBe BTOPOTO apryMeHTa
MIPeOIoKeHUsI BETWEEN IPUHUMAETCS TOJIbKO OTPaHUYEeHHBIN Habop TUIIOB BeIpaxkeHui. Eciu Bam
HYXKHO 3amucaTh 0ojiee CI0XHOE IIOOBBIpakeHue B BETWEEN, 3aK/IIOYKWTE 3TO IIOOBLIPAXKEHUE B
CKOOKH.

OOrIuHBIE OIepaTopsl cpaBHeHus BeIAAaOT NULL (UTO o3HauaeT «HEOMmpemelEHHOCTh»), a He true uiu
false, xorga mob6oe u3 cpaBHMBaeMbIXx 3HaveHud NULL. Hanpumep, 7 = NULL Begaét NULL, Tak xe,
KakK 1 7 <> NULL. Korga aTo moBefieHUe HeXKelaTelbHO, MOXKHO MCIIOJIb30BaTh NPEOUKATHl IS [ NOT |
DISTINCT FROM:

a IS DISTINCT FROM b
a IS NOT DISTINCT FROM b

s 3Havenuit He NULL ycmoBue IS DISTINCT FROM pabGoTaeT Tak ke, Kak omepaTop <>. OmHaKO eciu
o6a cpaBHuUBaeMbix 3HadeHuss NULL, pesynbraT Oymert false, u Tonpko ecnu omHO 13 3HaveHuit NULL,
BO3BpalllaeTcs true. AHaAJIOTUYHO, YCIOBHUE IS NOT DISTINCT FROM PaBHOCHJIBHO = IOJiS 3HAYEHUU He
NULL, HO BO3Bpalaer true, ecnu oba cpaBHuBaeMbx 3HaueHuss NULL, u false B mpoTuBHOM citydae.
TakuMm oOpa3om, 3Tu mpemmkathl o cytu padoraroT ¢ NULL, kak ¢ OOLIYHBIM 3HA4YE€HUEM, a HE C
«HEOTIpeeTEHHOCThIO».

s mpoBepKu, cogepzKuT nu 3HadeHue NULL unu HeT, UCIIOJIb3YIOTCS IPEOUKaTHL:

BripaxeHue IS NULL
BripaxenHe IS NOT NULL

HUJIN PAaBHO3HAYHEIE (10 HeCTaHJ:[apTH]:Ie) IIPpegUuKaTHhI:

BripaxeHHe ISNULL
BripaxeHre NOTNULL

3aMeTbTe, YTO MPOBEPKA Brpaxenme = NULL He OymeT paboTaTh, TaK KaK NULL CUUTAETCS HEe «PaBHBIM»
NULL. (3Hauenue NULL mpencTaBisieT HEONPeOeleéHHOCTb, ¥ PABHEI JIM IBEe HEOIIPeOeléHHOCTH, TOXKe
He oIIpeneseHo.)
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IToocka3ka

HeKkoToprble IPUIOKEHUS MOTYT OKUOATh, UTO Bripaxente = NULL BEPHET true, ecnu pe3yiabTaToM
Bepaxernng ABIAeTca NULL. Takve HpPUIOKEHUS HACTOATEJIBHO PEKOMEHIOYETCS WCIPaBUTH U
IIPUBECTU B COOTBETCTBHE CO cTaHmapToM SQL. OmHako B ciydasX, KOrJa 3TO HEBO3MOIKHO,
39TO IOBeOeHUEe MOXKHO U3MEHUTH C IIOMOIIbIO NapaMeTpa KoHpurypauuu transform null equals.
Korma sToT mapameTp BkIIO4YEH, Postgres Pro mpeo6pa3yeT yCinoBue x = NULL B x IS NULL.

Ecnu Bopaxemme BO3BpalllaeT TaOJHMUYHYI0 CTPOKY, TOTga IS NULL OyHoeT MCTHHHBIM, KOTHa CaMoO
BripaxkeHre — NULL wunm Bce momnst ctpoku — NULL, a IS NOT NULL OymeT MCTHHHBIM, KOTHa CaMO
BelpaxeHue He NULL, u Bce nnonsa cTpoku Tak ke He NULL. BenencTBre Takoro onpenenesus, IS NULL
1 IS NOT NULL He Bcerga OyIyT BO3BpallaTh B3aMMOIOIOJIHSIOIINE PE3YIbTATH IJI TAaKUX BEIpaKeHUH;
B YACTHOCTU TaKMe BHIpaXKeHUsS CO CTpoKamu, omHU nojs KoTopeix NULL, a apyrue He NULL, 6ynmyT
JIOKHBIMU OOHOBPEMEHHO. B HEKOTOPHIX ClIydasX UMeeT CMBICJI HallucaTh crpoxa IS DISTINCT FROM
NULL MJTH cTpoxa IS NOT DISTINCT FROM NULL, YTOOBI IPOCTO ITPOBepuTh, paBHo 1 NULL Bcé 3HaueHUe
CTpOKH, 6€3 KaKuX-ITu060 JOIIOTHUTENBLHBIX IIPOBEPOK IIOJIEW CTPOKMH.

Jloruyeckue 3Ha4YEeHUSA MOKHO TaKXKe IIPOBEPUTEL C IIOMOIIBIO ITPEONKATOB

noruyeckoe_BelpaxeHnune 1S TRUE
noruyeckoe_BepaxeHue IS NOT TRUE
noruyeckoe_BrelpaxeHne IS FALSE
noruyeckoe_Belpaxenne IS NOT FALSE
noruyeckoe_Belpaxenne IS UNKNOWN
noruyeckoe_BepaxeHne IS NOT UNKNOWN

Onu Bcerpga Bo3BpamaloT true unu false m sukorga NULL, make ecnu Kakoii-no6o onmepanny — NULL.
Onu uHTepnpeTupytoT 3HadeHue NULL kak «HeonpenelEHHOCTh». 3aMeThTe, YTO IS UNKNOWN M IS NOT
UNKNOWN IIO CYTH PABHO3HAYHEL IS NULL M IS NOT NULL, COOTBETCTBEHHO, 3a UCKJ/IIOYEHUEM TOI'0, UTO
BBIpaZKeHNEe MOXKET OBITh TOJBKO OyJIEBOT0O THIIA.

Takxke mMeeTCs HECKOJIBKO CBSI3aHHBIX CO CPAaBHEHUSIMH (QYHKIIUN; OHU IIepeyucyieHsl B Tabmure 9.3.

Tab6muoa 9.3. ®yHKIMH CPaBHEHUS

DdyHKIHUA
Onucanue
IIpumep (bI)

num_nonnulls ( VARIADIC "any" ) - integer
BosspamiaeT 4uciio apryMeHToB, OTJIUYHEIX OT NULL.

num_nonnulls (1, NULL, 2) - 2

num_nulls ( VARIADIC "any" ) — integer
Bosspamaet yucno aprymentos NULL.

num_nulls (1, NULL, 2) -1

9.3. MaTeMaTnyeckme (pyHKUMM U onepaTopbl

MaTeMaTUYeCKHEe OTIepaTOPHl OTpEHesieHkl Al MHOXKecTBa TUIOB Postgres Pro. Kak pabGoTaioT aTu
omepaluyu C TUTIAaMU, [OJS KOTOPBIX HET CTAaHAAPTHBIX COTJIAIIEHWH O MaTeMaTUYeCKUX MEeHCTBUSIX
(HampuMep, C TUTIaMU JaThl/BPEMEHHU), MBI OMTHUIIIEM B TIOCIIEAYIOIIUX Pa3aernax.

B Ta6n1/1ua 9.4 mokKa3aHBE MaTeMaTHU4YeCKHue OIlepaTOpPhI, pealin30BaHHbBIE OJId CTAHOAPTHBIX YHCJIOBBIX
TUnoB. Eciiu He oTMedyeHO oOpaTHOe, OIepPaTOpH!, IPUHUMAIOIINE vucroBoH Tum, PAO0OTAIOT C THUIIAMHU
smallint, integer, bigint, numeric, real U double precision. OmnepaTopnl, IIPUHUMAIOIINE
nenouucaenHeti_rum, PabOTAIOT C THUOAMU smallint, integer M bigint. 3a HCKIIOYEHUEM SIBHO
OTMEYEeHHEIX CJIy4Ya€eB, BC€ PA3HOBHUOHOCTH OII€PATOPOB BO3BPAIIAIOT TaKOU Ke THUI OAaHHBIX, KOTOprfI
HMeeT UX apryMeHT (I/IJ'[I/I ux apTy'MeHTbI). BEI30OBEI C HEeOOWMHAKOBBEIMU THUIIAMHW aPI'YMEHTOB, HaAaIIpUMeED
integer + numeric, pa3pPeNIalOTCs B IOJIb3Yy TUIIA, UOYIIETO IIOCIeJHNM.
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Tadoiuna 9.4. MaTeMaTHY€CKHE OIEPaTOPhI

Onepartop
Onucanue
IIpumep(n1)

YHCAOBOM THI + UHCIOBOM_ THI — UHCJIOBOHM THII
CrnoxeHue

2+ 3 -5

+ YHCHOBOM_THI — YHCHOBOHM THII
YHapHBIN OTI0C (HET OIepaliuu)

+ 3.5 - 3.5

YHCHTOBOM _THII — YHCJIOBOM_THII — UHCIOBOHM THII
Brrunurtanue

2 - 3--1

— YHCHOBOM_THI — UYHCIOBOHM THII
CMeHa 3HakKa

- (-4) -4

YHCHTOBOM_THI * YUHCJIOBOM_ _THII — UHCIOBOH THII
YMHOXKEHHE

2 * 356

YHCITOBOH_THII / YHCIOBOH_THI — YHCIOBOH_THII
I]:[e)'[eHI/Ie (HpH oeJleHuu 1IeJIOYUCIIEHHBIX TUIIOB peSYJ'IBTaT Oprr‘J’[ﬂeTCH B HallIpaBJIEHUN Hy.TIfI)

5.0 / 2 - 2.5000000000000000
5/ 252
(-5) / 2 - -2

YHCJIOBOH__THII % UHCJHIOBOH_THI — UHCIOBOH_ THII

OcCTaToK OT OeJIeHUsI; MMEETCS IJIS TUIOB smallint, integer, bigint ¥ numeric
5% 451

numeric ® numeric - numeric
double precision * double precision — double precision
Bo3BeneHue B CTEEHD
2~ 358
B oTnuune ot IIPUHSATOTO B MaTeMATHKe IIOPsigKa, ~ II0 YMOJIYaHHIO BBEIYUCIIAETCA CJieBa
HaIIpaBo
2~ 3" 35512
2 "~ (3~ 3) - 134217728

| / double precision - double precision
KBapgpaTHEBIN KOPEHD

|/ 25.0 - 5

| |/ double precision - double precision
Kybuueckuii KOpeHb

|1/ 64.0 - 4

Q@ yHCHIOBOH _THIO — YHCIOBOH _THII
AGcommoTHOEe 3HAUYeHHNe

@ -5.0 -5

I[[ETOYHCJIEHHBIH _THI & HEJTOUHCIEHHBIH THI — [EIOUHCIEHHBIH THII
Butosoe 1
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Oneparop
Onucanue
IIpumep(n1)

91 & 15 - 11

I[[ETOYHCJEHHBIH _THI | HEJTOUYHCIEHHBIH THII — [EeIOUHCIEHHBIH THII

Butosoe NJIN
32 | 3 -5 35

HGHOLIHC’HGHHBHZ_THH # HeHOHHCHeHHbIﬁ_THH - UGHOHHCHGHHBH:I_THH
ButoBoe uckmiwouaroiiee MJIN

17 # 5 - 20

~ UeHOHHCHeHHbIﬁ_THH — HeHOT{HCHeHHbII:I_THH
ButoBoe HE

~1 o =2

yenoyHucleHHbH _THo << integer — HelOYHCIEHHBIH THII
BuTOBBIM COBUT BJIEBO

1 << 4 5 16

JenoOYHCHIEeHHbH _THI >> integer — HelOYHCHIEHHBIR THII
BuTOBBIN COABUT BIIPABO

8 >> 2 52

B Ta6nuire 9.5 mepedunciieHsl BCE CYIIECTBYIOIINE MaTeMaTudecKrue GyHKIMU. MHOTHE U3 3TUX QYHKITNHI
UMEIOT HECKOIbKO (OPM C Pa3HBIMU THUIIAMM apTyMeHTOB. 3a UCKJII0UeHUEM CiIydaeB, IIe 9TO yKa3aHo
SIBHO, BCE€ PA3HOBUOHOCTHU (YHKIWM BO3BPAIalOT TOT K€ THUII JaHHBIX, KOTOPBHI UMEET X apryMeHT
(M1 apryMeHTH); BBI30BEL C HEOOWHAKOBEIMU THUIIAMH pPa3pellainTcs 10 TOMY XKe IMPUHUIUILY, YTO OB
OIIUCAaH BHIIIIE JIA OIlepaTopoB. PYHKIIUH, pa60TaIOLuHe C OAHHBIMH double precision, B Macce
CBO€EM MCIIONIBb3YIOT peanu3aliii U3 CUCTEMHEBIX 6MOJIMOTEK CepBeEpPa, IO3TOMY TOUYHOCTh U IIOBEJIEHUE B
TPaHUYHEIX CIIy4asiX MOXKET 3aBUCETh OT CUCTEMEI CcepBepa.

Taoiauna 9.5. MatemaTudeckue GyHKINHA

DOYyHKIIUA
Onucanue
IIpumep(n1)

abs ( yucmoBoOH _THO ) — YHMCIOBOH THI
AOcoIoTHOE 3HaYeHHe

abs(-17.4) - 17.4

cbrt ( double precision) — double precision
Kybuueckuii KOpeHb

cbrt (64.0) - 4

ceil (numeric ) - numeric

ceil (double precision) - double precision
Brnuxaiiiee menoe, 60IIbIIEe UM PaBHOE apTYMEHTY

ceil (42.2) - 43
ceil (-42.8) - —42

ceiling ( numeric ) - numeric

ceiling ( double precision) - double precision
Brnuxaiiiee 1enoe, 60JbllIee UM paBHOE apryMeHTY (PaBHO3HAYHO ceil)

ceiling(95.3) - 96

degrees ( double precision) - double precision
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DyHKIIUS
Onucanue
IIpumep(n1)

ITpeo6GpazoBaHue PafuaHOB B IPagyChH
degrees (0.5) - 28.64788975654116

div ( y numeric, x numeric ) - numeric
ILlenoumncneHHBIN pe3yabTaT y/x (OKPYTJIEHHBIN B HAIIPaABIEHUU HYJIS)
div (9, 4) - 2

exp (numeric ) - numeric

exp (double precision) — double precision
OKCIOHEHTa (e BO3BOOUTCS B 3aJaHHYIO CTEIIEHD)
exp(1.0) - 2.7182818284590452

factorial (bigint ) - numeric
dakTopuan

factorial (5) - 120

floor (numeric ) — numeric

floor ( double precision) — double precision
Bnuxkaliiee njenoe, MeHbIIIEE UJINM PAaBHOE apITyYMEHTY

floor (42.8) - 42
floor(-42.8) - —-43

gcd ( yMcmOBOK _THI , UHCIOBOH_THI ) — YHCIOBOK THII
Hawubomnbimi o6 menuTens (Haubobiliee MOI0XKUTEIbHOE 1eI0e, Ha KoTopoe oba
apryMeHTa gessTcs 0e3 octaTka); 0, eciiu o6a apryMeHTa HyJIeBhle; MMEeTCs IJIsi TUIIOB
integer, bigint M numeric
gcd (1071, 462) - 21

lcm ( yxHcnmoBO® THIN , YHCAIOBOK _THHO ) — YHCAOBOH_THI
HaumeHnrn1iee 06Luee KpaTHoOe (HaI/IMeHBHlee CTPOT O IMOJIOZKUTEJIbHOE YHUCJIO, KOTOPO€e ONEJINTCA
Ha1lesio Ha ofa apryMeHnTa); 0, eciiu oba apryMeHTa HyJleBble; UMEeTCS OJIS TUIIOB integer,
bigint ¥ numeric

lcm (1071, 462) - 23562

1n ( numeric ) - numeric

1n ( double precision) - double precision
HaTypanbHbIf 1orapudm

In(2.0) - 0.6931471805599453

log ( numeric ) - numeric

log ( double precision ) — double precision
Jlorapudm o ocHoBauuio 10

1og (100) = 2

1og10 ( numeric ) — numeric

1og10 ( double precision ) — double precision
Jlorapudwm o ocHoBauuio 10 (To XKe, 4TO U 1og)
logl0(1000) - 3

log ( b numeric, x numeric ) —» numeric
JlorapudM x 110 OCHOBAHUIO b

log (2.0, 64.0) - 6.0000000000

min_scale (numeric) - integer
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DyHKIIUS
Onucanue
IIpumep(n1)

MuHMMaIbHBIHE MaciTad (4mucio mudp B APOOHOM YaCTH), HEOOXOOUMEIH OJIS TOYHOT O
IIpenCcTaBIeHUs 3a[aHHOTO 3HAUYEHUS

min_scale(8.4100) - 2

mod ( Y UHCJIOBOH_THI , X YHCIOBOH__THII ) - YMCITOBOH THI
OcCTaToOK OT OejIeHus y/x; IMEeTCS IOJIS TUIOB smallint, integer, bigint ¥ numeric

mod (9, 4) -1

pi () - double precision
HpI/I6J'II/I3I/ITeJ'IBHoe 3HA4YeHHue 1t
pi() - 3.141592653589793

power ( @ numeric, b numeric ) — numeric

power ( a double precision, b double precision ) — double precision
a BO3BOOUTCYA B CTEIIEHL b

power (9, 3) - 729

radians ( double precision) — double precision
ITpeo6Gpa3oBaHue IPamyCcoOB B PaguaHbI

radians (45.0) - 0.7853981633974483

round ( numeric ) - numeric

round ( double precision ) — double precision
OxkpyrnseT no 6nuKanero 1ueyioro yucia. s numeric mojloBUHA (.5) OKPYTsieTcs OO
OOHOTI'O IIO MOOYIIIO. ,]:[J'IH double precision Pe3yibTaT OKPYTIJIEHUA IIOJIOBUHEI 3ABUCHUT OT
maTdopMbl (0OBLIYHO BBHITIOIHSIETCS «OKPYTIeHWe OO0 OIMXKaMIIEero YETHOTO»).

round (42.4) - 42

round ( v numeric, s integer ) - numeric
OkpyrieHue v 0 s AeCATUYHBIX 3HaKOB. [losioBuHA (.5) OKpyraseTcs oo 1 1o MOZyIio.

round (42.4382, 2) - 42.44

scale (numeric ) - integer
Macmtab aprymeHTa (YHCJIO HeCITUYHBIX IIUPP B OPOOHOM YacTH)

scale (8.4100) - 4

sign ( numeric ) - numeric

sign ( double precision) - double precision
3Hak aprymenrTa (-1, O unu +1)

sign(-8.4) - -1

sgrt ( numeric ) - numeric

sqgrt ( double precision) — double precision
KBagpaTHEIN KOPEHD

sgrt (2) - 1.4142135623730951

trim_scale (numeric ) - numeric
CoxkpauraeT MacmTab 3HaYeHus (gucio uudp B ApoOHOM YacTu), youpas KOHeUHbIe HYJIN

trim_scale (8.4100) - 8.41

trunc ( numeric ) - numeric

trunc ( double precision ) —~ double precision
OkpyrieHue OO LeNoro (B HalpaBIeHUU HYJIS)

trunc(42.8) - 42
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DyHKIIUS
Onucanue
IIpumep(n1)

trunc(-42.8) - —-42

trunc ( vnumeric, s integer ) » numeric
OkpyrieHue v 10 s OeCATUYHLIX 3HAaKOB

trunc(42.4382, 2) - 42.43

width_bucket ( operandnumeric, low numeric, high numeric, count integer ) - integer
width_bucket ( operand double precision, low double precision, high double precision,
count integer ) — integer
Bo3zBpaijaeT HoMep I'PYIOH, B KOTOPYIO IONAMET operand B TUCTOTPaMMe C YHUCJIOM T'PYIIII
count PaBHOIO pa3Mepa, B iuana3oHe OT low A0 high. Pe3ynbTaToM OyOeT 0 UIU count+1,
€CJIM OIlepPaH[ JIE2KUT BHe ONualla30Ha.

width_ bucket (5.35, 0.024, 10.06, 5) -3

width_bucket ( operand anycompatible, thresholds anycompatiblearray ) — integer
Bo3sBpailtaeT HOMep I'PYIOH, B KOTOPYIO MOMAMET operand (IPYINIL OTIPEAENIIOTCS HUKHUMU
TpaHUIlaMH, IepeJaBaeMbIMU B thresholds). Pe3ynbTaToM OymeT 0, ecnu omepanf
OKa3LIBaeTCs JIeBee HUXKHeH I'PaHUIIBI. ApI‘YMeHT operand U 3JIEMEHTEI MaCCUBa MOT'yT OBITH
m000T0 THUIIA, JIST KOTOPOTO OIpeneeHkbl CTaHIapTHRIE OIIePaTOPLl CpaBHeHMsI. MaccuB
thresholds 00a2CeH OblMb OMCOPMUPOBAH IO BO3PACTAHUIO, UHAYUE OYOYT MOTyYEHE
HEeOXHWIOaHHbIE PE3YJIbTAThI.
width_bucket (now (), array|['yesterday', 'today',

'tomorrow']::timestamptz([]) - 2

B Tab6mnuie 9.6 mepeuncieHsl Bce QYHKIIUY I TeHEPAUH CIIy4YalHbIX YUCETT.

Taoauma 9.6. CnyyaiHbie QyHKIHH

DOyHKIHUA
Onucanue
IIpumep(n1)

random () —» double precision
BosBpamiaeT cnydaiiHoe uucio B guana3oHe 0.0 <=x < 1.0

random() - 0.897124072839091

setseed ( double precision) - void
3agaéT OTIPAaBHYIO TOYKY OJIS ITOCJIEOVIOIINX BEI30BOB random () ; apryMEHTOM MOXKeT OBITh
gucjso oT -1.0 go 1.0, BKiIo4Yasa rpaHuIbl
setseed (0.12345)

OyHKIUSA random () MCIOJIL3YET IMIPOCTOM TUHENHBINM KOHTPY3HTHHIM anropuTM. OHa pabGoTaeT OBICTPO,
HO He TMOAXOOUT IJig KpUITOrpaduyuecKux IPUI0KeHUH; 6omee Oe3omacHass ajlbTepHATUBA UMEETCS
B Moznyne pgcrypto. Ecnu Bocmonb3oBaThCca GYHKIUEHR setseed () U BHI3BIBATH €€ C OOHUM U TEM K€
apryMeHTOM, B TEKYIIleM CceaHCe MOXKHO II0JIy4aTh IIOBTOPAIOIINECS IOCIeN0BaTeIbHOCTY PE3YIbTaTOB

random ().

B TaGnuiie 9.7 mepeduciIeHbl BCe MMEIOUINEcS TPUTOHOMeTpudYeckue (QyHKuMu. Y Kakmou (QyHKIUU

MMEIOTCA OBE BapUallUM: OJHa M3MEPAET YI'JIBI B PalaHaX, a BTOpad — B I'paAgycax.

Taoiauna 9.7. Tpuronomerpuideckue GyHKIHHU

DOYyHKIIUA
Onucanue
IMpumep (bI1)

acos (double precision) — double precision

206




OYHKIIUY ¥ OTIEPATOPHI

DyHKIIUS
Onucanue
IIpumep(n1)

ApPKKOCHHYC B pagraHax

acos (1) -0

acosd ( double precision ) — double precision
ApKKOCHHYC B rpagycax

acosd(0.5) - 60

asin (double precision) — double precision
ApKCcuHYC B paguaHax

asin(l) - 1.5707963267948966

asind ( double precision ) — double precision
ApkcuHyc B rpagycax
asind(0.5) - 30

atan ( double precision ) — double precision
ApKTaHTeHC B PafgvaHaX

atan(l) - 0.7853981633974483

atand ( double precision ) — double precision
ApKTaHTeHC B rpagycax

atand (1) - 45

atan2 ( y double precision, x double precision ) — double precision
ApKTaHTeHC OTHOIIIEHUSA y/x B paJXaHaX
atan2 (1, 0) - 1.5707963267948966

atan2d ( y double precision, x double precision ) — double precision
ApKTaHTEHC OTHOIIEHUS y/x B rpagycax

atan2d (1, 0) - 90

cos ( double precision) - double precision
Kocunyc yria B paguaHax

cos(0) -1

cosd ( double precision) — double precision
Kocunyc yria B rpagycax

cosd(60) - 0.5

cot (double precision) — double precision
Koranresc yI'jla B paguaHaxX

cot (0.5) - 1.830487721712452

cotd ( double precision) - double precision
KoTanreHc yria B rpagycax

cotd(45) -1

sin ( double precision) - double precision
Cunyc yria B paguaHax

sin(l) - 0.8414709848078965

sind ( double precision) — double precision
Cunyc yria B rpagycax
sind (30) - 0.5

tan ( double precision ) — double precision
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DyHKIIUS
Onucanue
IIpumep(n1)
Taurenc yria B paguaHax
tan(l) - 1.5574077246549023

tand ( double precision) - double precision
Taurenc yria B rpagycax

tand (45) -1

IIpuMmeyanue

Takke MOXKHO paboTaThk C yraaMu B Tpafgycax, MTPUMEHSS BHIIEYIOMSIHYThHe QYHKIWU
npeoOpa30BaHus eOuHUI] radians () ¥ degrees (). OOHAKO TPEONOYTUTEIIFHEE HCIIOJIb30BATh
TPUTOHOMETPUUYecKre GYHKIUM C TpamycamMu, TaK KaK 3TO II03BOJIsieT mu306eXkaTh OMMOOK
OKPYTJIEHUS B OCOORBIX CIIydasiX, HalpuMep, IPU BEIYUCIIEHUH sind (30).

B Ta6nuiie 9.4 mepeducieHbl BCe UMeIOInecs THIIepOoInYecKue omepaTop.l.

Taoinuna 9.8. I'mnepbonuyeckue GyHKIUHU

DOYyHKIIUAA
Onucanue
IIpumep(n1)

sinh ( double precision) — double precision
T'unep6onmuYecKuil CUHYC

sinh (1) - 1.1752011936438014

cosh ( double precision) — double precision
Tunep6omuYecKui KOCUHYC

cosh(0) -1

tanh ( double precision ) — double precision
T'unepOoMMYEeCKUHM TaHTEHC

tanh (1) - 0.7615941559557649

asinh ( double precision ) — double precision
OO6paTHBIN TUNIEPOOTNYECKUN CUHYC

asinh (1) - 0.881373587019543

acosh ( double precision) - double precision
OOpaTHbIN runepOoInYeCcKuil KOCUHYC

acosh(1l) -0

atanh ( double precision ) -~ double precision
OOpaTHbIN TUIEePOOTUYECKUM TAHTEHC

atanh(0.5) - 0.5493061443340548

9.4. CTpokoBble (PYHKLMU U OonepaTopbl

B aTom pa3zpmene omucaHb QYHKIWY ¥ OTI€PATOPHI At PabOTH C TEKCTOBEIMU CTPOKaMu. [1of CTpoKamMu
B JAHHOM KOHTEKCTE MOApa3yMeBalOTCs 3HAQYEHUS TUIOB character, character varying ¥ text. Ecnu
He OTMeYeHO oOpaTHOe, 9TU (QYHKIIUHM U OIepaTOPhl IPUHUMAIOT M BO3BpAIAIOT TUI text. C TeM XkKe
YCIIEXOM B apTYMEHTaX MOXKeT IIepedaBaTbCsA THUII character Varying. Apr'MeHTbI 2Ke TUuIla character
IO BEI30BA OonepaTopa uiu GyHKIINYU TPUBOLITCS K TUITY text, BCIEACTBUE YETO 3aBEPIIAIONINE TTPOOETE
B 3HQUEHUHU character OyOoyT oOpe3aThCcs.
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B SQL ompemeneHbl HECKOJIBKO CTPOKOBHIX (YHKIIMM, B KOTOPHIX apPTYMEHTHI Pa3deIsiioTCS He 3alATEIMH,
a Kimo4eBeIMU cnoBaMu. OHU riepedncieHsl B Ta6uiie 9.9. Postgres Pro Takke mpemoCcTaBiIsieT BApUAHTH
9TUX QYHKIUH C CHHTAaKCHCOM, OOBIYHBIM OJjIsi GYHKIHH (cM. Tabmuiy 9.10).

IIpumMeuyanue

OmnepaTop KOHKaTeHAUWU CTPOK (| |) CMOXKET IIPUHSTH HECTPOKOBBIM apTyMEHT, €ClTA XOTSA OBl
OOWH apTyMEeHT MMEeT CTPOKOBHIM THUII, KaK MoKa3aHo B Tabnuie 9.9. B gpyrux ciay4dasx MOKHO
KCIIOJIb30BaTh IBHOE IpeoOpa3oBaHue B text, YTOOL OIepaTOp IPUHSII HECTPOKOBLIM apryMeHT.

Ta6auna 9.9. CTpokoBbie QYHKIIMH U OIEepaTopsl si3bika SQL

dyHKIHUsI/onepaTop
Onucanue
IIpumep(n1)

text || text - text
CoenmuHsET OBE CTPOKHU.

'Post' || 'greSQL' - PostgreSQL
text || anynonarray - text
anynonarray || text - text

IIpeo6Gpa3yeT HECTPOKOBBIM apTyMEHT B TEKCT, a 3aTeM COeOUHsSIeT OABe CTPOKU. (HecTpOKOBHIH
apryMeHT He JOJIKeH OLITh MaCCHBOM, MHa4Ye BO3HUKAeT HEOOHO3HAYHOCTh C OIlepaTopaMu

MaccuBOB | |. Ec/iu BEI XOTUTE COEQUHUTH CTPOKY C TEKCTOBOM (popMOI MaccuBa, IBHO
IPUBEOUTE €T0 K TUILY text.)
'Value: " || 42 - Value: 42

text IS [NOT][form] NORMALIZED — boolean
ITpoBepsieT, COOTBETCTBYET 1M CTPOKA OIpefeIeéHHoN ¢opme HopManu3anum FOHUKOOA.
dopma yKa3kIBaeTCs B HE00sI3aTEILHOM KJTI0UEBOM CJIIOBE form: NEC (II0 YMOJIYaHUI0), NED,
NFKC UM NFKD. 3TO BhIpakKeHHe MOXKHO MCII0JIb30BaTh, TOJILKO €C/IU KOOHUPOBKa cepBepa —
UTF8. 3aMeThTe, YTO IIPOBEPUTH HOPMaJIM3allnio C IIOMOIILI0 3TOT'0 BEIpaXkKeHus, Kak IIPaBUio,
OymeT OBICTPEE, YeM HOPMaJIn30BaTh yKe, BO3MOXKHO, HOPMaJIn30BaHHBIE CTPOKH.

U&'\0061\0308bc' IS NFD NORMALIZED - t

bit_length (text ) - integer
Bo3Bpairaet 4ucio 6UT B CTPOKE (3TO YuCiIo B 8 pa3 Oombllle octet_length ).
bit_length('jose') - 32

char_length (text ) - integer

character_length (text ) — integer
BO3Ban.IaeT YHCJIO CUMBOJIOB B CTPOKE.

char_length('josé"') - 4

lower (text ) - text
HepeBOJII/IT CHUMBOIJIBI CTPOKHU B HUXHUHT PerucTp B COOTBETCTBUHU C IIPABUJIaMHU JIOKAJIA 6a3]>1
OAaHHBIX.

lower ('TOM') - tom

normalize (text [, form] ) - text
IlepeBomuT CTPOKY B 3afaHHyi0 Gopmy HopManusanuu Unicode. PopMa yKa3bIBAe€TCS B
Heo0s13aTeTbHOM KJTI0YEBOM CJIOBE form: NFC (110 YMOJTY@HUIO), NFD, NFKC MU NFKD. OTy
(pyHKI1I1I0 MOKHO UCIIOIb30BaTh, TOJIBKO €CJIM KOJAMPOBKa cepBepa — UTFS.

normalize (U&'\0061\0308bc', NFC) - U&'\00OE4bc'

octet_length (text ) - integer
Bo3sBpaimaer 4ncio 6aiT B CTPOKeE.
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DyHKIUsI/onIepaTop
Onucanue
IIpumep(n1)

octet_length('josé') - 5 (ecnu cepBepHas KogupoBka — UTF8)

octet_length (character ) - integer
BosBpartaet uncio 6aiT B cTpoke. Tak Kak 3Ta Bapualus QyHKIINY IPUHUMAET
HEIIOCPEJICTBEHHO TUII character, 3aBepIIalONIe CTPOKY ITPOoOestl He 00pe3atoTCs.

octet_length('abc '::character(4)) - 4

overlay ( string text PLACING newsubstring text FROM start integer [FOR count integer]) -
text
3aMeHseT IIOOCTPOKY B string, HA4YWHAsI C CHMBOJIa C HOMEPOM start, J:[J'II/IHOI‘;I count
CHMBOJIOB, Ha IIOACTPOKY newsubstring. B OTCYTCTBHE IIapaMeTpPa count KOJIMYECTBO
3aMEeHdeMEIX CUMBOJIOB OIIpedeisieTCa HHHHOfI newsubstring.

overlay ('Txxxxas' placing 'hom' from 2 for 4) - Thomas

position ( substring text IN stringtext ) - integer
BO3Ban_IaeT HAQ4YaJIbHYIO IIO3UIINIO IIEPBOT'0 BXOXKOEHUA substring B CTPOKE string 100 0,
€CJIM TaKOI'O BXO2XKIOEeHHUdA HET.

position('om' in 'Thomas') - 3

substring ( string text [FROM start integer] [FOR count integer]) - text
H3BnekaerT u3 string IMOOCTPOKY, HaYWHas C IMO3ULINU start (eCHI/I OHa yKa3aHa), HHHHOﬁ oo
count CHMBOJIOB (€CIIA OHA yKa3aHa). IlapaMeTpHl start U count MOTYT OIYCKaThCs, HO He
o6a cpasy.

substring ('Thomas' from 2 for 3) - hom
substring('Thomas' from 3) - omas

substring('Thomas' for 2) - Th

substring ( string text FROM pattern text ) - text
H3Bnekaet nepBy0 NOACTPOKY, COOTBETCTBYIOUIYIO PETYIIPHOMY BEIpaxkeHuto B ctune POSIX;
cM. [Togpaspmen 9.7.3.

substring ('Thomas' from '...$') - mas

substring ( string text SIMILAR pattern text ESCAPE escape text ) - text

substring(stringtextFROM;@tterntextFORescapetext)-atext
H3BnekaeT nepByl NOACTPOKY, COOTBETCTBYIOIIYIO PETYJIIPHOMY BEIpakKeHUI0 B cTune SQL;
cM. [Tompaspen 9.7.2. IlepBas popMa ompefeneHa B cTaHmapTe, HauuHasa ¢ SQL:2003, a
BTOpas CyIlecTBOBala TOJMbKO B cTaHgapTe SQL:1999 u eé€ cnemyeT cuuTaTh yCTapeBIIEH.

substring ('Thomas' similar '$#"o_a#"_' escape '#') - oma

trim ( [LEADING | TRAILING | BOTH] [characters text] FROM string text ) - text
YpoanseTr HaubGOBIIYIO IOACTPOKY, COIEPKAIIYI0 TOJIbKO CUMBOJIE characters (IO
yMOJTYaHUIO TPOoOeJIk), C Havaa, C KOHIIa UJIU ¢ 06eux CTOPOH (BOTH, IO YMOJTYaHUI0) CTPOKHU
string.

trim(both 'xyz' from 'yxTomxx') - Tom

trim ( [LEADING | TRAILING | BOTH] [FROM] string text [, characters text]) - text
31O HeCTaHI[apTHbII;'I CHUHTAKCHUC BBI30BA trim ()

trim(both from 'yxTomxx', 'xyz') — Tom

upper (text ) - text
HepeBOJ:[I/IT CHUMBOIJIBI CTPOKH B BerHI/Iﬁ PerucTp, B COOTBETCTBHUHU C IIPABUJIaMHU JIOKAJIA 0a3bl
OaHHBIX.

upper ('tom') - TOM
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Kpome storo, B PostgreSQL ects u gpyrue QyHKUIMU Oy paboThl CO CTPOKAMU, TEPEYUCITIEHHBIE B
Tabmuue 9.10. HekoTophle U3 HUX MCHONB3YIOTCS B Ka4eCTBE BHYTPEHHEN peanm3aluy CTAHTAPTHBIX
CTPOKOBHIX GyHKIIUM SQL, npuBeméHHbIX B Tabnuie 9.9.

Taoiauna 9.10. [Ipyrue CTpokoBbie PYHKIIHHA

DyHKIIUS
Onucanue
IIpumep(n1)

ascii (text ) -» integer
Bo3zBpaiiaeT 4MCI0BOM KOf IIEPBOr0 CUMBOJia apryMeHTa. [y UTF8 Bo3BpamiaeT Kof
cumBona B Unicode. [ opyrux MHOT00aWTHEIX KOOUPOBOK apryMeHT AgoinxkeH OvTh ASCII-
CHUMBOJIOM.

ascii('x') - 120

btrim ( string text [, characters text]) - text
YnanseTr HauGoJIBIIYIO MIOACTPOKY, COIEePKAIIlyi0 TOJILKO CUMBOJIEL characters (110
YMOJI9YaHHUIO Hp06eﬂ), C Ha4daJla ¥ C KOHIIa CTPOKH string,

btrim('xyxtrimyyx', 'xyz') - trim

chr ( integer ) - text
Boszspamaet cumMBon ¢ gavHEIM KogoM. 15 UTF8 aprymMeHT BocIpuHUMAaETCSA Kak Kof
cumBona Unicode, a ojis mpyrux KOOUPOBOK OH MOJIKeH yKa3biBaTh Ha ASCII-cumBos. dTa
pyHKIIUSA He MOXKeT BHIAATh chr (0) , TaK KakK JaHHBIM CUMBOJI HEJIb35 COXPAHUTh B TEKCTOBHIX
TUIIaX JaHHEBIX.

chr (65) - A

concat (vall "any" [, vai2 "any" [, ...]]1) - text
CoenuHsIeT TEKCTOBLIE IPeCTaBIeHNs BCeX apryMeHToB, urHopupys NULL.

concat ('abcde', 2, NULL, 22) - abcde222

concat_ws ( septext, vall "any" [, val2 "any" [, ...]1]) - text
CoenmuHseT BMeCTe BCe apryMeHTHl, KpOMe IEPBOTO0, Yepe3 pa3fgenuTesib. Pa3zmenurens
3a7laéTCs B IIEPBOM apryMeHTe U [OoIXKeH ObITh oTinndeH oT NULL. B gpyrux apryMeHTax
3HaueHue NULL urmopupyertcs.

concat_ws(',"', 'abcde', 2, NULL, 22) - abcde, 2,22

format ( formatstr text [, formatarg "any" [, ...]]1) - text
dopMaTUPYET apryMeHTH B COOTBETCTBUU CO CTPOKOM opMaTa; cM. [Togpasmen 9.4.1. Orta
dbyskumsa pabotaet mogoOHO sprintf B si3eike C.

format ('Hello %s, %1S$s', 'World') —» Hello World, World

initcap (text ) - text
HepeBOJ:[I/IT II€PBYIO 6yKBy KaXOoro CjIoBa B CTPOKE B BerHI/Iﬁ PEerucTp, a OCTaJIbHLEIE —
B HUXHUYU. CII0BaMHU CUHUTAIOTCS I10CJIe0BaTEeJIbHOCTHU an(l)aBI/ITHO—LII/I(prBbIX CHUMBOIJIOB,
pasfeéHHble TIOOEIME IPYTUMH CHMBOJIAMH.

initcap('hi THOMAS') — Hi Thomas

left ( string text, n integer ) - text
BosBpalaeT nepBele n CHMBOJIOB B CTPoKe. Korza n MeHbIIle Hyis, BO3BPAIAIOTCS BCE
CHUMBOIJIBI CJIEBa, KpoMe IIOCIeOHUX |n|.

left ('abcde', 2) - ab

length (text ) - integer
Bo3sBpailraeTt 41ciio CHMBOJIOB B CTPOKeE.
length('jose') - 4

lpad ( string text, length integer [, fill text]) - text
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DyHKIIUS
Onucanue
IIpumep(n1)

[oTIONHSAET CTPOKY string ClieBa OO OJIUHEL length CUMBOJIAMHU fill (II0 yMOJT4YaHUIO
npobenamu). Ecnu gyvuHa CTPOKHU yKe 0O0JIbIle 3alaHHOM, OHa 00pe3aeTcs cIipasa.

lpad('hi', 5, 'xy') - xyxhi

ltrim ( string text [, characters text]) - text
VnanseT HauGoJIBIIVIO IOACTPOKY, COLEPKAIIyI0 TOJILKO CUMBOJIH characters (II0
YMOTYaHUIO IPOoOesIkl), C Hadajaa CTPOKH string.

ltrim('zzzytest', 'xyz') - test

md5 (text ) - text
Brruucnasger MD5-xern APryMEeHTa " BbI}:[aéT Pe3yJIbTaT B MIeCTHAOLlaTEPUYIHOM BHUOE.

md5 ('abc') - 900150983cd24fb0d6963£7d28el17£72

parse_ident (qualified identifier text [, strict_mode boolean DEFAULT true ]) — text[]
PackmnanmbeIiBaeT MONMHBIM UOeHTU(PUKATOP, 3aJaBaeMbI IapaMeTPOM qualified_identifier ,
Ha MacCUB UAeHTU(PUKATOPOB, YOAJSAA KAaBEUKY, 00paMIISIOIIUe OTOe/IbHEIE HAEHTU(PUKATOPHI.
ITo yMoOIT49aHUIO JIUIITHUE CUMBOJIEI ITOCJIE ITIOCTIEJHETO HAEHTU(PHUKATOPA BEI3EIBAIOT OIINOKY,
HO €CJIM OTKJIIOUYHUTh CTPOTHH pekuM (IlepenaTh BO BTOPOM IIapaMeTpe false), TaKhe CUMBOJIBI
UTHOPUPYIOTCS. (ITO ITOBeOeHMe TI0JIE3HO AJIs pa3bopa UMEH TaKuX 0OBEKTOB, KaK (GyHKIIUH.)
3aMeThTe, UTO 3Ta PYHKIUS HEe YyCeKaeT Ype3MepPHO OJIMHHBIE aeHTU(pUKaTOphl. EC/iu BRI
XOTUTE MONYYUTh YCEUYEHHBIE MMEHa, MOJKHO IIPUBECTU PE3YILTAT K name [ ].

parse_ident ('"SomeSchema".someTable') — {SomeSchema, sometable}

pg_client_encoding () - name
BO3BpaH_IaeT numsa TeKymefI KJIINEeHTCKON KOOWUPOBKH.

pg_client_encoding () - UTFS8

quote_ident (text ) - text
ITpeo6pa3yeT apryMeHT B CTPOKY, ITOAXOOSAIIYIO [AJIsT MCIIOIb30BaHUS B KaueCTBe
upenTudukaropa B SQL-onepatope. IIpu HE0OX0AUMOCTH UOEHTU(DUKATOP 3aK/II0YaeTCs
B KaBBIYKU (HaIlpuMep, €CJIM OH COOEPKUT CUMBOJIbI, HEIOIYCTUMEIE B OTKPBITOM BUIE,
nnu OYKBHL B Pa3HBIX perucrpax). Ecnu nepemaHHas CTPoOKa COOEPZKUT KaBBIYKU, OHU
ny6nupyiorcsa. CM. Takxke [Ipumep 41.1.

quote_ident ('Foo bar') - "Foo bar"

quote_literal (text ) - text
ITpeo6pa3yeT apryMeHT B CTPOKY, ITOAXOOAIIYIO JIsT MCIIOJIb30BaHUS B KaUeCTBE TEeKCTOBOM
KOHCTaHTH B SQL-onepaTtope. BHyTpeHHME CUMBOJIBE anlocTpod 1 obpaTHas Kocas YepTa npu
9TOM OyOJIMPYIOTCS. 3aMeTbTe, UTO quote_literal Bo3BpaimaeT NULL, Kkorma Ha Bxof el
nepenaércs crpoka NULL; ecniu XKe HYKHO TTOJIYYUTD IIPENCTaBIeHNe U TaKOTO apryMeHTa,
JIydllle UCIIOJIb30BaTh quote_nullable . CMm. Takxke [Ipumep 41.1.

quote_literal (E'O\'Reilly") - 'O'"'Reilly'

quote_literal ( anyelement ) — text
HepeBOJII/IT OaHHOE€ 3Ha4Y€Hue B TEeKCTOBBIN BHUO U 3aKJIIO4YaA€ET B aHOCTpO(i)I:I KaK TEKCTOBYIO
cTpoKy. CHUMBOJIH altocTPod U o6paTHas Kocasi YepTa IIpHU 9TOM OyOJIHMPYIOTCS.

quote_literal (42.5) - '42.5"

quote_nullable (text) - text
ITpeo6Gpa3yeT apryMeHT B CTPOKY, IMOOXOOSIIYIO [JIsT HCIIOJIb30BAaHUS B KaUeCTBE TeKCTOBOMH
KoHCTaHTH B SQL-onnepaTtope; npu sToM gy apryMeHTa NULL Bo3BpalnaeTcs cTpoka NULL.
CumMBoOIH ammocTpod u o6paTHasd Kocasi YepTa OyO0JIuPYIOTCS OOIXKHEIM 00pa3oM. CM. TaKxkKe
[Tpumep 41.1.

quote_nullable (NULL) — NULL
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DyHKIIUS
Onucanue
IIpumep(n1)

quote_nullable (anyelement ) - text
[TepeBoouT maHHOE 3Ha4YeHVE B TEKCTOBBIY BUM U 3aK/I0YaeT B alloCTPO(dEI KaK TEKCTOBYIO
CTPOKYy, Iipu 3ToM A aprymenTa NULL Bo3BpamaeTcss cTpoka NULL. CHUMBOJIEL alloCTpod U
oOpaTHas Kocas yepTa AyOIUPYIOTCS MOIXKHBIM 00pa3oM.

quote_nullable (42.5) - '42.5"

regexp_match ( stringtext, pattern text [, flags text ]) - text[]
BosBpairaeT mogxonsiiye IOACTPOKHU, TOTyUYeHHbBIEe U3 IIEPBOT0 BXOKAEHUS PETYIIIPHOTO
BeIpaxkeHus POSIX B cTpoke string; cM. [Togpasgen 9.7.3.

regexp_match (' foobarbequebaz', ' (bar) (beque)') - {bar,beque}

regexp_matches ( stringtext, patterntext [, flags text ]) — setof text|[]
BosspamaeT nogxonsinye IIOOCTPOKY, IIOJIYYEHHEIE U3 II€PBOI'0 BXOXKIEHUS PETYIIAPHOI O
BeIpaxkeHus1 POSIX B CTpOKe string UK U3 HECKOJILKUX BXOXKIEHUMN, €CJIU UCII0/Ib30BaH (iar
g; cMm. [Togpazmen 9.7.3.

regexp_matches ('foobarbequebaz', 'ba.', 'g') -

{bar}
{baz}

regexp_replace ( stringtext, pattern text, replacement text [, flags text ]) - text
3aMeHseT NOOXOslye IIOACTPOKH, IIOTyUYeHHbIe U3 IEPBOT0 BXOXKIEHUS PETYISIPHOIO
BeIpaxkeHusa POSIX unm mogxonsiiye IOOCTPOKU M3 HECKOJIbKUX BXOXKOEHUM, €CIIU
HUCIIOIb30BaH ¢ar g; cM. [Togpasgen 9.7.3.

regexp_replace('Thomas', '.[mN]a.', 'M') - ThM

regexp_split_to_array ( string text, pattern text [, flags text ]) - text[]
PaspmensieT comepXKUMOeE string Ha 9JIEMEHTHI, UCIIOIb3ys B KaUEeCTBE pa3neIuTens
perynspHoe BepaxeHnue POSIX, u BEImaéT MaccuB pe3yibTaToB; cM. [Togpasmen 9.7.3.

regexp_split_to_array('hello world', '\s+') — {hello,world}

regexp_split_to_table ( string text, pattern text [, flags text ]) — setof text
Pa3zpenseTr cogepXuMoe string Ha 3JIEMEHTEHI, UCIIOJIb3YS B KQUEeCTBE Pa3feIuTens
perynsapHoe Bhipaxenue POSIX, u BeImaéT Habop pe3ynbTaToB; cM. [logpasmen 9.7.3.

regexp_split_to_table('hello world', '\s+') -

hello
world

repeat ( string text, number integer ) - text
[ToBTOpSIET COMEPRKUMOE st ring yKa3aHHOE YHUCIIO (number) pas.

repeat ('Pg', 4) - PgPgPgPg

replace(stringtext,fromtext,totext)-atext
3aMeHsIeT BCe BXOXK[IEHUS B string IIOACTPOKU from IIOICTPOKOM to.

replace ('abcdefabcdef', 'cd', 'XX') - abXXefabXXef

reverse (text ) -» text
[TepecTaBasieT CUMBOJIEL B CTPOKE B 0OpPaTHOM IOPSIIKE.

reverse ('abcde') - edcba

right ( string text, n integer ) —» text
B03BpaLuaeT II0CJjiegHrue n CHMBOJIOB B CTPOKE. Korua n MEHBbIII€ HYJIsA, BO3BPAIllalOTCA BCe
CUMBOJIHI CIIpaBa, KpOMe IIEePBHIX |n|.

right ('abcde', 2) - de
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DyHKIIUS
Onucanue
IIpumep(n1)

rpad ( string text, length integer [, fill text]) - text
[loTIoNHsIeT CTPOKY string COpaBa [0 AIUHBI length CUMBOJIAaMHU i1l (IO YMOTYaHUIO
npobenamu). Ecnu givuHa CTPOKHU yKe 0O0JIbINle 3alaHHOM, OHa o0pe3aeTcs.

rpad('hi', 5, 'xy') - hixyx

rtrim ( string text [, characters text]) - text
VnanseT HauGoJIBIIYIO IOACTPOKY, COMEPKAIIyI0 TOJILKO CUMBOJIH characters (II0
YMOTYaHHIO TPOOeIkl), C KOHIIa CTPOKHU string.

rtrim('testxxzx', 'xyz') - test

split_part ( stringtext, delimiter text, n integer ) — text
Pa3spensieT CTPOKY string IO CUMBOJY delimiter U BHIHAET n-bIM 3JIeMeHT (cuyuTasi ¢ 1) unu n-
BIM C KOHIIQ, €CITA n OTPUIATEJILHBIN.

split_part ('abc~@~def~@~ghi', '~@~', 2) - def
split_part ('abc,def,ghi, jk1', ',', -2) - ghi

strpos ( string text, substring text ) - integer
Bo3BpaiaeT HavaabHYIO MO3UIINIO IIEPBOTO BXOXKIOEHUS substring B CTPOKe string 1ubo 0,
ecnu Takoro BxoxkpaeHus HeT. (E#f momoOHa GQyHKIIMS position( substring in string), HO
ob6paTHUTe BHUMaHME Ha OPYTO¥ IMOPSOOK apryMeHTOB.)

strpos ('high', 'ig"'") - 2

substr ( string text, start integer [, count integer]) - text
H3BnekaeT u3 string IMOACTPOKY, Ha4YWHAaA C IIO3ULIUU start, HHHHOﬁ 0O count CUMBOJIOB (
ecIiu 3TO 3HadYeHMe yKa3aHo). (Eif paBHO3HayHaA QYHKIHUS substring( string from start
for count).)
substr ('alphabet', 3) — phabet

substr ('alphabet', 3, 2) - ph

starts_with ( stringtext, prefixtext ) - boolean
BosBpaliiaeT t rue, €CJIM CTPOKA string HAYMHAETCS C IMOACTPOKHU prefix.
starts_with('alphabet', 'alph') -t

string_to_array ( string text, delimiter text [, null_string text]) — text[]
Pa3pgenseT 3agaHHYIO TapaMeTPOM string CTPOKY Ha IIOJISA 110 Pa3feIuTEeNIo delimiter B
dopMupyeT U3 mOoNydYeHHBIX I0JIell MaCcCUB 3HaYeHUM text. EC/IM B KadyecTBe delimiter
nepenaéTcss NULL, KaXXObIH CUMBOJ string CTAHOBUTCS OTHEILHEIM 3JIEMEHTOM MaCCHBA.
Ecnu B delimiter nepemaéTcs IIycTasi CTPOKa, BCSI CTPOKA string BOCIIPUHUMAETCSI KaK OTHO
II0Jie ¥ IIOMEeNIaeTCsa B OOWH 3JIeMEeHT MaccuBa. Ecnu B apryMeHTe null_string IlepedaHa
OTJIUYHAsA OT NULL CTPOKa, II0JIsI, COBIIafalollie C 3TOM CTPOKOM, 3aMeHSAI0TCSI 3HaUeHU MU
NULL.

string_to_array ('xx~~yy~~zz', '~~', 'yy') - {xx,NULL, zz}

string_to_table ( string text, delimiter text [, null_string text]) - setof text
Pa3nen${eT 3aJaHHYIO IIapaMeTpPOM string CTPOKY Ha IIOJIA II0 PA3AEJIUTENIIO delimiter U
BO3BpAlIlaeT IIOJTyYeHHbIe IO/ KaK Habop CTPOK TuMa text. ECIM B Ka4yecTBe delimiter
nepemaéTcs NULL, KaX[IbIii CUMBOJI st ring CTAHOBUTCS OTHEJIbHOM CTPOKOM pe3ynbTaTa. Eciu
B delimiter nepenaéTCH IIyCTasd CTPOKa, BCA CTPOKa string BOCIIDMHMMAaETCA KaK OOHO ITO0JIE.
Ecnu B ApryMeEeHTe null_string nmepengaHa OTIMYHaA OT NULL CTPOKa, COBIIagaloIue C Hel
II0JId 3aMEHAI0TCS 3HAaYeHUusAMU NULL.

string_to_table ('xx~"~yy~~~zz', '~ "~'  Tyy') -

XX
NULL
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DyHKIIUS
Onucanue
IIpumep(n1)

ZZ

to_ascii ( stringtext ) - text

to_ascii ( stringtext, encoding name ) - text

to_ascii ( stringtext, encoding integer ) - text
IIpeobpa3yeT string B ASCII u3 gpyroi KOOUPOBKH, 3ajlaBaeMoy 110 UMEHU UM HOMepy. B
OTCYTCTBHE yKa3aHUs encoding IOOpPa3dyMeBaeTCsI KOOUPOBKa 0a3bl JAaHHBIX (M Ha IPaKTHKE
9TO €OUHCTBEHHBIN IOJIE3HBIM BApPUAHT UCIIOJIE30BaHUA). B OCHOBHOM CyTh IIpeoOpa30oBaHUs
CBOIOMTCS K OTOpPaCEIBAaHHIO THAKPUTUYECKHUX 3HAKOB. ITO IMpeobpa30oBaHUe OO PKUBAETCS
TOJIBKO [JIsT KOOUPOBOK LATIN1, LATIN2, LATIN9 M WIN1250. ([Ipyroe, 60jiee rubKoe pelleHue
peanus3oBaHoO B MoAgyJie unaccent).

to_ascii('Karél') - Karel

to_hex (integer ) - text

to_hex (bigint) - text
ITpeo6pa3yeT YKCIIO B IIeCcTHAALATePUYHOe IpefCTaBIeHue.
to_hex (2147483647) - Tfffffff

translate ( string text, fromtext, totext ) - text
3aMeHseT KaXObIM CUMBOI B string, BXOOAIINM B MHOXKECTBO from, Ha COOTBETCTBYIOIIUM
CHUMBOJI B MHOXKECTBE to. ECJIM CTpOKa from OJINHHEE to, HAUJEHHLIE B MCXOOHON CTPOKE
JINIITHYE CUMBOJIBI from YOAJISIOTCH.

translate('12345', '143', 'ax') - azx5b

unistr (text ) - text
ITpeob6pa3yeT cremmnocaenoBaTenbHocTH Unicode B aprymenTe. CumBoiel Unicode moryT
OBITH 3afIaHbl KakK \ XXXX (4 IIecTHaAaTEPUYHBIX IIUPPHI), \+XXXXXX (6 IIecTHaAIlaTePUIHBIX
mudp), \uxxxx (4 mecTHagATEPUYHBIX TUGPHI) WU \UXXXXXXXX (8 mecTHaAlaTePUUIHBIX
uudp). YToOH yKa3aThk 00paTHYIO KOCYIO YepTy, HallUIInTe OBe 00paTHEIEe KOCHe 4epThl. Bece
OCTaJIbHBle CUMBOJIEL 6epyTCca OYKBaIbHO.
Korpga xogupoBka cepBepa — He UTF-8, cuMBOI ¢ KOOOM, 3afaHHBIM 3TOHU
CIIELTIOCTIEIOBATEJILHOCTEIO, TpeoOpa3yeTcs B ¢aKTUYEeCKYI0 KOOUPOBKY CepBepa; eCjiu TaKkoe
npeoOpa3oBaHUe HEBO3MOXKHO, BEHIIAETCS OIIMUOKA.
OTa QyHKIUA TpefoCcTaBiseT (HeCTaHIAPTHYIO) albTEPHATUBY CTPOKOBEIM KOHCTAHTaM CO
crenmnocienopatenbHOoCcTIMU Unicode (cm. ITompasmen 4.1.2.3).

unistr ('d\0061t\+000061"') - data
unistr ('d\u0061t\U00000061"') - data

OYHKIUU concat, concat_ws U format IPUHUMAKOT IePEMEHHOE YHCJI0O apTyMEHTOB, TaK 4YTO UM [JId
o0beguHeHus unu (GopMaTHPOBAHUS MOXKHO MepefaBaTh 3HAYEHUsS B BUOE MaCCHUBa, IIOMEYEHHOTO
KJIIOUEBBIM CJIOBOM VARIADIC (cM. ITompa3zmen 36.5.6). 3nmeMeHTH TaKOTo MaccuBa oOpabaThIBAIOTCH,
Kak ecqy OBl OHUM OBIJIM OOBIYHBLIMHU apryMeHTaMu GYHKIIUKU. ECIu BMEeCTO MaCcCHBa B COOTBETCTBYIOIIEM
aprymenTe 1epemaérca NULL, ¢yHKIUM concat U concat_ws Bo3BpamaloT NULL, a format
BocnpuHuMaeT NULL Kak MaccuB HyJI€eBOTO pa3Mepa.

Takxke oOpaTHTe BHMMaHME Ha arperaTHyio (GYHKIUIO string_agg B Pazmene 9.21 m QyHKOUH O
nmpeoOpa30BaHUs TEKCTa B bytea ¥ HaobopoT B Tabnuie 9.13.

9.4.1. format

OyHKIUS format BEHIOAET TEKCT, OTHOPMATUPOBAHHEIM B COOTBETCTBUHU CO CTPOKOU (opmMaTa, MOJoOHO
dyHKUIMM sprintf B C.

format (formatstr text [, formatarg "any" [, ...]1 1)
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formatstr — CTPOKa, OIpenessionias, Kak OymeT ¢gopmMaTupoBaThbCcs pe3ynbraT. OOBIYHBIM TEKCT B
CTpoke ¢opMaTa HEIOCPEACTBEHHO KOIHMPYETCS B Pe3yJIbTaT, 3a HCKIIIOYEHUEM cheuudukamopos
¢dopmama. CrnermuduKkaTopsl GpopMaTa IPEOCTaBIsSIOT COO0M MECTO3aIllOIHUTENIN, OIpPenessiolme, Kak
OOJIKHBEI (DOPMATHPOBATHCS W BBIBOOUTLCS B pe3yjibTaTe apryMeHTH (QYHKOuH. KaXmbeiii apryMeHT
formatstr mpeobpa3yeTcs B TEKCT II0 IIpaBuUIaM BEIBOLA CBOETO TUIIA TaHHBIX, @ 3aTeM (popMaTUPyeTCS
U BCTABJIAETCS B Pe3yJIbTUPYIOIIYIO CTPOKY COTJIacHO creluduKkaTopam ¢popmara.

Crnenudukatopsl popMaTa IpegBapsAOTCSI CUMBOJIOM $ U UMEIOT GopMy
$[position] [flags] [width] type

30ech:

position (HeoOs3aTeIbHEIN)

CTpoka Buma n$, rmie n — UHAEKC BHIBOOMUMOTO apryMmeHTa. UHOmekc, paBHBIN 1, BRIOMpaeT mepBhIM
apryMeHT IIOCJie formatstr. ECIU position ONMyCKAETCS, 10 YMOJTYAHUIO UCIIOIb3YETCS CIIEeOYIOITHUHN
apryMeHT IO IOPSAKY.

flags (HeoOsI3aTeIbLHEIN)

[omonaUTEeNbHLIE (QIaTH, yIPaBASoIe GOpMaTUPOBAHUEM OAaHHOT O crienudukaTopa. B HacTosiee
BpPEMs IOOIePKUBAETCS TOJIbKO 3HAK MUHYC (-), KOTOPBIM BHIDAaBHUBAET Pe3yJIbTaT CIenupuKaTopa
110 TeBOMY Kparo. IToT ¢rar paboTaeT, TOIBKO eCId TaKxXKe OIpefielIeHo Moje width.

width (Heo0sa3aTeIbHEBIN)

3amaéT MUHUMA/AbHOE YHCJI0O CHUMBOJIOB, KOTOpoe OymeT 3aHMMaTbh pe3yiabTaT OaHHOTO
crieniudruKkaTopa. BrIBOOMMOE 3HayeHKe BHIPABHUBAETCS II0 IIPaBOM WMJIM JIEBOM CTOPOHEe (B
3aBHCUMOCTH OT (pjiara —) C JOIIOJTHEHNEM HE0OXOAMMBIM YU CJIOM ITpobesioB. Eciu muprHa CIUIITKOM
Majla, OHa IIPOCTO WTHOPHUPYETCS, T. €. pe3ynbTraT He ycekaeTcs. lllupmHYy MOKHO 0003HAYHUTH
TIOJIOKUTENBLHEIM II€JIBIM, 3BE3IOYKOI (*), TOrga mupuHa OyIOeT rojnydeHa U3 CJIeyIollero apryMmeHTa
GyHKUWY, MM CTPOKOU BUAA *n$, TOrOa IWWprUHA OyOeT 3aJaBaTbCA B n-OM apTyMeHTe QYHKIIUN.

Ecnmu mmpuHa mepemaéTcs B apryMeHTe (GYHKIIMM, 3TOT apryMeHT BHIOMpPAETCS A0 apryMeHTa,
HUCIOJIE3YEMOT'0 MJIsi crenudukaTtopa. EcCaM apryMeHT IIMPUHBI OTPUIlATENbHBIN, Pe3yJbTaT
BEIDABHUBAETCA IIO JIeBOU CTOpPOHE (KaK eciiu 6]31 6]51]'.[ YKa3aH (bnal“ *) B PaMKaX IIOJIsA OJIMHBI
abs(width).

type (HE00sI3aTEIbHEBIN)

Tun cnenudukaTopa ompenenseT NpeoOpasoBaHWE COOTBETCTBYIOLIETO BHIBOOMMOI'O 3HAYEHWUS.
[ToooepXUBaOTCS CIEAYIOUINE TUITHI:

* s (opmaTupyeT 3HaUYEeHUE apTryMeHTa KaK IpocTyio cTpoKy. 3HaueHne NULL nipencraBnsercs
IIyCTOU CTPOKOH.

* I obpabaThiBaeT 3Ha4YeHUE apryMeHTa Kak SQL-umeHTH(DHUKATOP, MPU HEOOXOOUMOCTH 3aKITIOYast
ero B KaBuuku. 3HaueHre NULL mis Takoro mpeodpa3oBaHus CYUTAETCS OIMMOOYHEIM (TakK XKe,
KaK ¥ OJist quote_ident).

* 1 3aK/I0YaeT 3HaueHHe apryMeHTa B annoCcTpodkrl, Kak cTpoKy SQL. 3nauenue NULL BrIBoguUTCS
OyKBaJIbHO, KakK NULL, 6e3 KaBhIYeK (TakK ke, KaK U C quote_nullable).

B momomnHeHue K cnenuduKaTopaM, OIIMCaHHBIM BEIIIIE, MOXKHO HCIIOJIb30BaTh CIIEIIIOCIEI0BATEIbHOCTD
%%, KOTOpas IPOCTO BHIBEAET CUMBOJ %.

HeckombK0 IpUMEpoB IPOCTHIX Ipeobpa3oBaHuii popmara:

SELECT format ('Hello %s', 'World');
Pesynprrar: Hello World

SELECT format ('Testing %s, %s, %s, %%', 'one', 'two', 'three');

216



OYHKIIUY ¥ OTIEPATOPHI

Pesynbrrar: Testing one, two, three, %

SELECT format ('INSERT INTO %I VALUES(%L)', 'Foo bar', E'O\'Reilly');
Pesynbprar: INSERT INTO "Foo bar" VALUES('O''Reilly')

SELECT format ('INSERT INTO %I VALUES (%L)', 'locations', 'C:\Program Files');
Pesynprar: INSERT INTO locations VALUES('C:\Program Files')

Crnenyorye TpuMepH UITIOCTPHUPYIOT UCII0Ib30BaHUe oA width U ¢rara -:

SELECT format ('|%10s|', 'foo');
PesynbTar: | fool
SELECT format ('|%-10s|', 'foo');

Pesynsrar: |foo \

SELECT format('|%*s|', 10, 'foo');
PesynbTar: | fool
SELECT format ('|%*s|', -10, 'foo');

Pesynsrar: |foo \

SELECT format ('[|%-*s|', 10, 'foo');
Pesynbrar: |foo \

SELECT format('|%-*s|', -10, 'foo');
Pesynbrar: |foo \

9Tu mpUMeEpPH MOKA3bIBAIOT MPUMEHEHME MOJIEN position:

SELECT format ('Testing %3$s, %2$s, %1$s', 'one', 'two', 'three');
Pesynprrar: Testing three, two, one

SELECT format ('|%*2S$s|', 'foo', 10, 'bar');
PesynbTar: | bar|
SELECT format ('|%1$*2$s|', 'foo', 10, 'bar');

foo|

PesynbTar:

B otrnmuue ot craHpgapTHOM GyHKUMH C sprintf, QyHKIHUS format B Postgres Pro mo3zBossier
KOMOMHMPOBAThL B OJHOM CTPOKE CIeUM(pUKATOPH C IONSIMU position u 0e3 HuxX. Cmenmdpuratop
dbopmarta 6e3 107 position BCeTHA UCIONL3YET CIEOYIOIINI apTyM€eHT I10CIie ITOCJIEqHEr 0 BEIOPaHHOT 0.
Kpome Toro, ¢pyHKRIUS format He TpebyeT, 4TOOH B CTPOKe (popMaTa MCIOIH30BANINChH BCE apPTYMEHTHEI
dyukIUu. [IpuMep 3TOr0 NOBEIEHUST:

SELECT format ('Testing %3$s, %2$s, %s', 'one', 'two', 'three');
PesynbrrTar: Testing three, two, three

Crnemnudukatopsl popmaTa $I 1 $L 0COOEHHO MOJIE3HEHI [JIsT 0€30IIaCHOTO COCTABJIEHUS OUHAMNYECKUX
onepaTtopoB SQL. CMm. ITpumep 41.1.

9.5. PyHKUMM U onepaTopbl ABOUYHbIX CTPOK

B aTtom pa3neiie OIIMCEIBAl0TCA d)YHKHHH " OIIepaTOpPHI OJId pa6OTbI C OIBOUYHBIMHU CTPOKaMH, TO €CTEk CO
3HAQUEeHUsIMU TUIIA bytea. MHorue u3 HUX UAeHTUYHEI 110 (bYHKHI/IOHaJ'IbHOCTI/I U CMHTAKCHUCY OITMCaHHBIM
B IIpeagbiayieM pa3geiie (l)YHKLII/IHM, IIpegHa3Ha4Y€HHBIM OJIsI TEKCTOBEIX CTPOK.

B SQL omnpeneneHb HECKOIBKO CTPOKOBEIX QYHKIIMM, B KOTOPHIX apTyMEHTHI Pa3fesiaioTCsa He 3alATEIMHU,
a KJII0YeBHIMHU crnoBaMu. [TompoGHee 3To ommcano B Tabmuie 9.11. Postgres Pro Takxe mmpemocTaBisieT
BapHaHTH 3TUX QYHKIIUH C CHHTAKCHUCOM, OOBIYHBIM A1t QyHKIUM (cM. Tabmuiry 9.12).
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Taoaunma 9.11. SQL-pyHKIuHU 1 onepaTopsl AJisi PAa0OTHI C IBOUYHBIMH CTPOKAaMH

dyHKIHUsI/onepaTop
Onucanue
IIpumep (bI)

bytea | | bytea - bytea
CoenuHsIET IBe IBOUYHBIE CTPOKH.

"\x123456"'::bytea || '\x789%a00bcde'::bytea - \x123456789%a00bcde

bit_length (bytea) - integer
Bo3sBpairaet 41cio 6UT B JBOMYHOM CTPOKe (3TO YKCIIO B 8 pa3 Goibllle octet_length ).
bit_length('\x123456"'::bytea) - 24

octet_length (bytea) - integer
BosBpaimaer yucio 6alT B IBOUYHON CTPOKE.
octet_length ('\x123456"'::bytea) - 3

overlay ( bytes bytea PLACING newsubstring bytea FROM start integer [FOR count integer]) -
bytea
3aMeHseT MOACTPOKY B bytes, HAUYMHAA C OaliTa C HOMEPOM start, OJIUHON count OalT, Ha
TIOACTPOKY newsubstring. B OTCyTCTBUE ITapaMeTpa count KOJIMYECTBO 3aMeHsIEMEIX 0aliTOB
ompenensieTcs OJINHOM newsubstring.
overlay ('\x1234567890"': :bytea placing '\002\003'::bytea from 2 for 3) -
\x12020390

position ( substringbytea IN bytes bytea ) —» integer
Bo3BpaiaeT HavaabHYIO MMO3UIIUIO IIEPBOTO BXOXKIOEHUS substring B bytes nmubo 0, ecnu
TaKOI'O BXO2KJOEHWs HeT.

position ('\x5678"'::bytea in '\x1234567890'::bytea) - 3

substring ( bytes bytea [FROM start integer] [FOR count integer]) - bytea
H3BnekaeT U3 bytes MOOCTPOKY, HAYWHAS C IO3ULNU start (ECIIM OHA yKa3aHa), OJIMHOU [0
count CUMBOJIOB (eCc/Iu OHa yKa3aHa). [lapaMeTphl start U count MOTYT OIIYCKaThCS, HO HE
oba cpasy.

substring ('\x1234567890"'::bytea from 3 for 2) - \x5678

trim ( [LEADING | TRAILING | BOTH] bytesremoved bytea FROM bytes bytea ) - bytea
Yoansetr HauOOJIBIIYIO CTPOKY, COIePKaIyo TOJIbKO OalTH, 3afJaHHbLIE B TapaMeTpe
bytesremoved, C Ha4dasa, C KOHIIa UK C 00eUX CTOPOH (II0 YMOJTYaHUIO IOOpa3yMeBaeTCs
yKa3aHue BOTH) CTPOKH bytes.

trim('\x9012"'::bytea from '\x1234567890'::bytea) - \x345678

trim ([LEADING | TRAILING | BOTH] [FROM] bytes bytea, bytesremoved bytea ) » bytea
OTO HeCTaHOapTHHIM CUHTAKCHC BBEI30BA trim ()

trim(both from '\x1234567890'::bytea, '\x9012'::bytea) - \x345678

B PostgreSQL ectb u gpyrue QyHKIMH OIS PaboThl C OBOMYHBIMM CTPOKaMM, TE€pPEeYMNCIIEHHBIE B
Tabnuie 9.12. HekoTophle M3 HUX HCIOJIL3YIOTCS B KaYyeCTBe BHYTPEHHEHN peanmu3alluyd CTaHOAPTHBIX
dyukuuit SQL, npuBen€HHbIX B Tabnuie 9.11.

Ta6mauoa 9.12. [Ipyrue GpyHKIHHU OJ1s1 pabOThI C IBOUYHBIMH CTPOKaMH

DOYyHKIIUA
Onucanue
IIpumep(n1)

bit_count ( bytesbytea) - bigint
BosBpamaeT 4Kuciio GUT B ABOMYHOM CTPOKe (3Ty ONepaluio TaKKe Ha3bBaloT «popcount»).
bit_count ('\x1234567890"': :bytea) - 15
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DyHKIIUS
Onucanue
IIpumep(n1)

btrim ( bytes bytea, bytesremoved bytea ) — bytea
YnansieT HauGOJIBIINYI0 CTPOKY, COOEPZKAIIyI0 TOJILKO OalTHl, 3afjaHHbLIE B IapaMeTpe
bytesremoved, C Ha4alla U C KOHIIA CTPOKH bytes.

btrim('\x1234567890"'::bytea, '\x9012'::bytea) - \x345678

get_bit (bytesbytea, nbigint ) » integer
H3BnekaeT U3 DBOMYHOM CTPOKU OUT C HOMEPOM .
get_bit ('\x1234567890"'::bytea, 30) -1

get_byte ( bytesbytea, ninteger ) - integer
H3BnekaeT u3 JBOMYHOM CTPOKHU OAWT C HOMEPOM .
get_byte ('\x1234567890"'::bytea, 4) -~ 144

length (bytea ) -» integer
Brrmaét ymcimo 6alT B ABOMYHOM CTPOKE.
length ('\x1234567890"'::bytea) - 5

length ( bytes bytea, encoding name ) — integer
BBIJIaéT YUCJIO CUMBOJIOB B HBOHHHOﬁ CTPOKE, B IIPEAIIOJIOZKEHHNH, YTO OHa COOEP2KUT TEKCT B
KOOUPOBKE encoding.

length('jose'::bytea, 'UTF8') - 4

ltrim ( bytes bytea, bytesremoved bytea ) - bytea
Ynanser HauGOJIBIIYIO CTPOKY, COAEPKAIIYIO TOJILKO OAalTH], 3aJaHHbIe B IIapaMeTpe
bytesremoved, C Ha4aJla CTPOKHU bytes.

ltrim('\x1234567890"'::bytea, '\x9012'::bytea) - \x34567890

md5 ( bytea ) - text
Breruucrnsier MD5-xellr IBOMYHOM CTPOKY M BHIOAET PE3YJIbTaT B IIECTHAALIATEPUYHOM BHUIE.

md5 ('Th\000omas"': :bytea) - 8ab2d3c9689%9aafl18b4958c334c82d8bl

rtrim ( bytes bytea, bytesremoved bytea ) - bytea
Ynanser HauGoJIBIIYIO CTPOKY, CONEPKAIIYIO TOJIBKO OAalTH], 3aJaHHbEIe B IIapaMeTpe
bytesremoved, C KOHIIa CTPOKHU bytes.

rtrim('\x1234567890"': :bytea, '\x9012'::bytea) - \x12345678

set_bit ( bytesbytea, nbigint, newvalue integer ) —» bytea
YcraHaBnuBaeT B JZ[BOI/I‘-IHOfI CTPOKeE OJId ouTa c HOMEPOM N 3HAYeHHe newvalue.
set_bit ('"\x1234567890': :bytea, 30, 0) - \x1234563890

set_byte ( bytesbytea, n integer, newvalue integer ) —» bytea
YcTaHaBIuBaeT B OBOMYHOM CTPOKe st 6afiTa ¢ HOMEPOM N 3HAYEeHUEe newvalue.
set_byte ('\x1234567890"': :bytea, 4, 64) - \x1234567840

sha224 (bytea ) - bytea
Brruucnser xemr SHA-224 Oiisi ABOUYHOU CTPOKH.
sha224 ('abc'::bytea) - \x23097d223405d8228642a477bda2
55b32aadbcedbdalb3f7e36c9da’

sha256 (bytea ) - bytea
Brruucnsier xeimr SHA-256 11t IBOUYHOM CTPOKHU.
sha256 ('abc'::bytea) - \xba7816bf8f0l1cfeadl4140de5dae2223
pb00361a396177a9cb410££61£20015ad

sha384 (bytea ) - bytea
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DyHKIIUS
OnucaHue
IMpumep (bI1)
Brruucnsiet xemr SHA-384 nyisi IBOMYHOM CTPOKH.
sha384 ('abc'::bytea) - \xcb00753f45a35e8bb5a03d699%9ac65007
272c32abl0ededl1631a8b605a43ff5bed8086072bale7cc2358baecal34c825a7

sha512 (bytea ) - bytea
Brruucnsier xeit SHA-512 11t IBOMYHOM CTPOKHU.
shab12 ('abc'::bytea) - \xddaf35a193617abacc417349%9ae204131
12e6fade89%9a97ea20a%eeee64b55d39a2192992a274fcla836ba3c23a3feebbd
454d4423643ce80e2a9%ac94fab4cadof

substr ( bytes bytea, start integer [, count integer] ) - bytea
H3BnekaeT u3 bytes MOOCTPOKY, HAYMHAS C IIO3UIUU start, OJIMHOU [0 count OaAWT (eciu
9TO 3HaueHUe yKa3aHo). (Eif paBHO3Ha4YHa GYHKIUA substring( bytes from start for
count).)
substr ('\x1234567890"': :bytea, 3, 2) - \x5678

s QyHKIUN get_byte U set_byte OalTH HyMepyeTcsa ¢ 0. PyHKIMU get_bit U set_bit HyMepylioT
OMUTH CIpaBa HaJieBO; Hampumep, 6ut 0 OyoeT MeHBIINM 3HadallluM OMTOM IIepBoro Gaiita, a O6uT 15 —
OOJILITMM 3HAYAIIUM OMTOM BTOPOTO GaiTa.

Ilo ucropudeckuM npuumHaM (QyHKIUS md5 BO3BpallaeT 3HaUYeHHEe B IIIeCTHaAIlaTEePUYHOM BHUIE B
TUIIE text, ToTAa KakK GyHKumu SHA-2 Bo3BpamlaloT TUIl bytea. [ mpeoOpa3oBaHUsS 3HAYEHUS
U3 OOHOTO IIPEICTaBIEeHUS B OPYroe HCHONbL3yHTe (GYHKIUU encode U decode. Hampumep, BLI3BaB
encode (sha256 ('abc'), 'hex'), BB IIOJIy4YUTE€ 3HA4YEHHE B MIECTHAAUATEPUYHOM BHUAE B TEKCTOBOU
CTPOKeE, a decode (md5 ('abc'), 'hex') BBHIAACT 3HAYEHHE bytea.

B Tabnume 9.13 moka3aHbl (GYHKIHK OIS HEePEKOOWPOBAaHUS TEKCTa M3 OOHOro Habopa CHMBOJIOB
(KOOMpPOBKHU) B APYroM U OJIi IPeACcTaBIeHUs IPOU3BOJIbHLIX IBOUYHEIX JaHHBIX B TEKCTOBOM Bue. [sa
BCeX 3TuX (PYHKIUN apryMeHT UIIM Pe3ynbTaT THUIA text COOEPZKUT TEKCT B TEKYINEeH KOOUPOBKE 0a3bl
OaHHBIX, TOTAA KaK apTyMeHThl UM pe3ynbTaThl THUIIA bytea COAepzKaT TEKCT B KOOWPOBKE, 3aJaHHOU
COOTBETCTBYIOIIUM apTyMEHTOM.

Ta6aumna 9.13. ®yHKIHH I/I51 IPeo0pa30BaHUsI TEKCTOBLIX/IBOUYHBIX CTPOK

DOyHKIHUA
Onucanue
IIpumep (b1)

convert ( bytes bytea, src_encoding name, dest_encoding name ) - bytea
IIpeobpa3yeT OBOUYHYIO CTPOKY, COIEPKAITyl0 TeKCT B KOJUPOBKE src_encoding ,
B IBOMYHYIO CTPOKY C TEKCTOM B KOOMPOBKE dest_encoding (BO3MO}KHbIe BapHaHTHI
npeobpa30BaHui onucaHEl B [Tompasmerne 22.3.4).

convert ('text_in_utf8', 'UTF8', 'LATIN1'") - \x746578745f696e5f75746638

convert_from (bytesbytea,src_encoding name ) —» text
ITpeo6Gpa3yeT ABOUYHYIO CTPOKY, COIEPIKAIIYIO TEKCT B KOOUPOBKE src_encoding , B CTPOKY
THUIIA text B KOOUPOBKE 0a3nl OAaHHBIX (BO3MO}KHBIe BAapPUAHTHI Hp606pa3OBaHI/II;I OIIMCAHHEI B
[Togpa3pmene 22.3.4).

convert_from('text_in_utf8', 'UTF8') - text_in_utfs8

convert_to ( stringtext, dest_encoding name ) - bytea
[IpeoGpa3yeT CTPOKY THUIIA text B KOMUPOBKE 6a3bl JaHHHIX B IBOMYHYIO CTPOKY C TEKCTOM
B KOJJUPOBKE dest_encoding (BO3MOXKHEIE BapHaHTHI IPpeoOpa30BaHUM ONMCAHEL B
[Togpa3pmene 22.3.4).

convert_to ('uexoTopu#i_TexcT', 'UTF8') - \x736£6d655f74657874
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DyHKIIUS
Onucanue
IIpumep(n1)

encode ( bytes bytea, format text ) - text
HepeBOJ:[I/IT OBOMWYHEBIE JaHHBIE B TEKCTOBOE IMPEeOCTaBJIEHUEe; ITIOOOEP2XKUBAIOTCA CIIeayIlnue
3HAQUeHUus format: baseb64, escape, hex.

encode ('123\000\001', 'base64d') — MTIzAAE=

decode ( string text, format text ) - bytea
IlepeBoOuT MBOWMYHELIE JAaHHEIE U3 TEKCTOBOTO HMPENCTABJIEHUS; MOANePKUBAET TE XKe
3HA4YEHUs format, 4TO U QYHKIMUS encode.

decode ("MTIzAAE="', 'baset64d') - \x3132330001

OyHKIMU encode U decode IMOANEPKUBAIOT CIIEOVIOIINE TEKCTOBEIE (OPMATHI:
base64

®opmMmart base64 onucad B RFC 2045, Pazdese 6.8. Cornacao satoMmy RFC, 3akogupoBaHHbEIE CTPOKU
pasbuBaroTcsa no 76 cuMmBosioB. OmHAKO 3aBepIiIarTcs cTpoku He cuMBonamu CRLF (kak Tpebyetcs
B cooTBeTCcTBUU ¢ MIME), a omHUM CHMBOJIOM KOHIIAa CTPOKHU. PYHKINSA decode, C APYyroil CTOPOHHI,
UTHOPHUPYET CHUMBOJIBI IIepeBOda KapeTKH, HOBOM CTPOKH, Ipobensl m Tabynsauwu. Ecim Ha BXOQX
decode IIOCTYIIAalOT HEKOPPEKTHHIE MaHHBIe base64, Bo3HMKaeT omubKa — B TOM YHCJIE, €CIIHU
OKa3bIBAaeTCS HEKOPPEKTHBIM 3aBePIIAloIee BhIpaBHUBAHUE.

escape

B dopmaTe escape HyneBhle OAWTHI M OAUTHI C YCTAHOBIEHHBIM CTapIINM OUTOM ITIEPEBOMSITCS B
BOCbMEPUYHBIE CHEINOCIeqOBaTeNbHOCTH (\nnn), a oOpaTHas Kocas dyepTa Ayb6nupyetrcs. [Ipyrue
0aliTOBbIE 3HAYEHUS MPEACTaBISAIOTCS B OykBambHOM Bupe. OYHKINS decode BBIAACT OLIMOKY,
BCTpPETHUB OOpaTHYI0 KOCYI0 UepTy, 3a KOTOPOHM He CJefyeT emé omHa obpaTHas Kocas WU TPU
BOCBMEPUYHBIX UMDPHI; OpyTHe 3HaYeHusd OaliTa OHA MPUHUMAET 6e3 U3MEHEHUH.

hex

B dhopmaTe hex Kaxpbie 4 OUTa JaHHBLIX IPECTABIISAIOTCSA OOHOM IITeCTHAAIlaTEPUYHOM ITUdPO, OT 0
Io f, IpU 3TOM IIepBOM UAET UMPpa, TpenacTasiaiomas crapimne 6uTe. [llecTHaglaTepUYHBIE UM PEI
a-f PyHKIMS encode BRIBOOUT B HUXKHEM perucTpe. Tak Kak HauMeHbIIasi eIUHULA JaHHEIX — O6auT (8
0uT), GYHKIMS encode BCEr{la BO3BPAIaeT YETHOE KOJIMYECTBO CUMBOJIOB. ®YHKIMSA decode, C APYTOM
CTOPOHEHI, TPUHUMAET CUMBOJIEL a-f B JIIOOOM peructpe. Ecnu Ha Bx0O QPYHKIMU decode MOCTYIIAIOT
HEKOPPEeKTHHIEe JaHHbIE, BO3HUMKAET OIMMOKa — B TOM YHCJIEe, €CJIM YHMCJI0O CUMBOJIOB OKa3hIBAETCS
HEYETHBIM.

CM. TakxXke arperaTHyio ¢GYHKUIMIO string_agg B Pasmerne 9.21 u yHKOUM O paboTE ¢ OOIbIIUMU
ob6bekTamu B Pazpgene 33.4.

9.6. PYHKU UM U onepaTopbl ANA padboTbl C OUTOBLIMMU
CTpPOKaMm

B sTOoM pa3merie OMMCHIBAIOTCA (PYHKIMK M OIEpPaTOpPHl, IpedHa3HaYeHHbIe I PabOTH C GHUTOBBIMHU
CTPOKaMH, TO eCTh C TaHHBIMHU TUIIOB bit M bit varying. (XOTS B 9THX TabauIlaX YIOMHUHAETCS TOJIBKO
THII bit, C HUM IIOJTHOCTBIO B3aMMO3aMeHsIeM THUII bit varying.) 15T OUTOBBEIX CTPOK IIOOOEPKUBAIOTCS
OOLIYHEIE OIlepaTOpPhl CPaBHEHUS, IMOKa3laHHEIe B Tabnuile 9.1, a TakXke OIepaTophl, IPUBEIEHHEIE B
Tabmnue 9.14.

Taoiuna 9.14. OnepaTopsl Ojisi padOThI C OUTOBHIMH CTPOKaMH

Oneparop
OnucaHue
IMpumep (bI1)

bit || bit - bit
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Oneparop
Onucanue
IIpumep(n1)
KonkaTteHarlus
B'10001" || B'011"' - 100010112

bit & bit - bit
ButoBoe M (omepaHOhl MOIXKHEI OLITH OOUHAKOBOM TITHHEI)
B'10001'" & B'01101' - 00001

bit | bit - bit
ButoBoe MJIU (omepaHObl JOIKHEI OBITH OMUHAKOBOM HJTHHEI)
B'10001" | B'01101"' - 11101

bit # bit - bit
BuTtoBoe uckmovarinee MJIM (onepaHObl TOMKHEI OBITh OQUHAKOBOM MJTHMHEI)
B'10001" # B'01101" - 11100

~bit - bit
Butosoe HE
~ B'10001'" - 01110

bit << integer - bit
BuToBBIM COABUT BIEBO (C COXpaHEHUEM [OJIMHBI CTPOKHU)
B'10001"' << 3 - 01000

bit >> integer - bit
BuTOBBIY COBUT BIIPaBO (C COXpaHEHUEM OJINHBI CTPOKH)
B'10001" >> 2 - 00100

HekoToprie pyHKIINY, paboTaloiye ¢ JBOMYHBIMHU CTPOKaMHU, TaKxKe paboTaioT ¥ ¢ GUTOBEIMU CTPOKAMH,
KakK IToKa3aHo B Taonuie 9.15.

Ta6muoa 9.15. ®yHKUIMH OJ151 Pabd0Thl C OUTOBBIMH CTPOKaMHU

DOyHKIHUA
Onucanue
IIpumep (bI)

bit_count (bit) - bigint
BosBpaimaer yucno 6UT B GUTOBOM CTPOKeE (3Ty OIepaluio Tak JXKe Ha3bBaloT «popcount»).
bit_count (B'10111") - 4

bit_length (bit ) - integer
BosBpaimaer yucno 6UT B GUTOBOM CTPOKE.
bit_length(B'10111") - 5

length (bit ) - integer
BosBpaimaer uncno 6uT B GUTOBOM CTPOKE.
length(B'10111') - 5

octet_length (bit ) - integer
Bo3zBpairaet uncio 6aiT B OUTOBOM CTPOKE.
octet_length(B'1011111011") - 2

overlay ( bits bit PLACING newsubstringbit FROM start integer [FOR count integer]) - bit
3aMeHseT MOACTPOKY B bits, HAYUHASA C OUTA C HOMEPOM start, OJIMHOM co