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IOpunuyeckoe yBeIoMIeHHE

Hpe,[[CTaBJ'IeHHaH JIOKYMeHTaL[I/IH IIpegHa3Ha4YeHa UCKJIIOYUTEJIBHO OJId UCIIOJIb30BaHUA C IIPOTrPaMMHEBEIM
ob6ecneuenueM «CYB]I Postgres Pro» u gmns monb3oBatenet ganHoi CYB]I.

He OOIIyCKaeTCs UCIIOJIb30BaHKWE JOKYMEHTALINU OJId CTOPOHHUX IIPOOYKTOB HUJIX B COCTaBe NOKYMEHTAIIUHU
K MHBIM IIPDOOYKTaM.

Hurnie YCII0BUA HCIIOJIb3OBAHUA HHHHOI:I OOKYMEHTAlluU IIPDUBEOEHEI B ITonbp30BaTENBCKOM COTJIAIIEHUHN.

Postgres Pro © 2016-2021 — OO6mecTBO € OrpaHWYEHHOW OTBETCTBEHHOCTHIO «IlocTrpec
IMTpodeccroHanbHEIN».

OO0111eCTBO C OTPAaHUYEHHOM 0TBETCTBEHHOCTHIO «ITocTrpec IIpodeccuonanvHbli» (Postgres Professional)
He HeCET HMKAKON OTBETCTBEHHOCTH 3a JIIoOble ITOBPEXKIEHHS, BKIIIOYAsl MOTEePIo0 [0X0oma, HaHeCEHHEIe
IIPAMBIM HUJIN HEIIPSAMBIM, CII€IIMaJIbBHBIM HUJIN CJ'Iy‘-I&fIH]:IM HUCIIOJIbL30OBaHUEM IIPOIrPaMMHOI'O obecreueHus
«CYB]l, Postgres Pro» BO BcexX BepCHUSX H/UJIM €ro HOOKYMEHTAallMMW, Haxke eciau OoOIIecTBO C
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IlocTtrpec IIpodeccroHanbHBIN» OBIJIO M3BEIIEHO O BO3MOXKHOCTH
TaKUX IIOBPEXKIEHMIN.

OO01IecTBO C oTpaHUYEeHHOM 0TBeTCTBEHHOCTHIO «IlocTrpec IIpodeccuonansubili» (Postgres Professional)
CIelranibHO OTKa3hkIBAaeTCH IIPeNOCTaBIATh JIIOOBIE TapaHTHM, BKIIIOYas, HO He OTPaHUYUBASACH TOJIBKO
9TUMM TapaHTUSIMU: HeSABHBIE TapaHTUU IPUTOTHOCTU TOBapa WU HNPUTOTHOCTU [OJIS9 OTOEIbHOU Iesu.
ITporpammuoe obecneuenue «CYB]I Postgres Pro» Bo Bcex BepcHUSX H/UIM OOKyMeHTalUus K HeMy
IPEeNOCTaBJIIETCA Ha OCHOBE IIPUHITUIIA «KaK €CTh», U 0O0IIeCTBO C OrPaHUYEHHON OTBETCTBEHHOCTHIO
«ITocTrpec INpodeccruoHanbHLIN» He 00s13aHO ITPENOCTABIIATL COITPOBOXKAEHNE, ITOANEPXKKY, OOHOBJIEHHUS,
pacmmpeHus UIU U3MeHEeHUd.

I71s1 pacpocTpaHEeHUs 3TOM OOKYMEHTAIIUM UK €€ YacTed TpeOyeTcs sSBHOE MUChMEHHOE pa3pelleHue
ot OO11ecTBa C OTPAHUYEHHON OTBETCTBEHHOCThIO «IlocTrpec ITpodeccruoHaTbHEIN ».

DoxkyMmeHTanus nporpaMmMHoro odoecneuenusi «<CYB]I Postgres Pro» Bo Bcex BepCHUsIX OCHOBaHa
Ha moKyMeHTanuu PostgreSQL, KoTopasi paCIpOCTPaHSETCsI IO CIeAyIoieH TUIIeH3HH:

PostgreSQL © 1996-2021 — PostgreSQL Global Development Group.
Postgres95 © 1994-5 — Perentnl yHUBepcuteTa Kanudopuuu.

HacTosiimuM paspelnaeTcs UCIONb30BaHMe, KONMUPOBaHUe, MOOUGUKAIINS M PACIIPOCTPaHeHUue HaHHOTO
IPOTPaMMHOI0 OOecCIleYyeHUsI M [OOKyMEHTAaIluu [OJis JIIOOBIX Iejied, OecmyiaTHO M 0e3 ITHCBMEHHOTO
paspelnenusi, IpyU YCIOBUK COXPAHEHUS BO BCEX KOIUIX MMPUBEOEHHOTO BEIIIE YBEIOMIIEHHUS 00 aBTOPCKUX
IIpaBax ¥ JMaHHOTO maparpada BMecTe C OByMs MIOCIIEOYIOININMH naparpadamMu.

YHUBEPCUTET KAJIUGOPHUU HU B KOEM MEPE HE HECET OTBETCTBEHHOCTHU 3A [IPSIMOY,
KOCBEHHBIM, HAMEPEHHBIM, CJIVYAMHBIUA UJIU CIIPOBOLIMPOBAHHBIM VIIEPE, B TOM
YUCJIE ITIOTEPAHHBIE [TPUBHIJIU, CBA3AHHBIN C UCIIOJIb30OBAHUEM 3TOI'O [IPOTPAMMHOI'O
OBECIIEYEHUA U EI'O NOKYMEHTAIIMM, OAXKE ECJIM VHUBEPCUTET KAJIUGOPHUU BHIJI
YBEIOMJIEH O BO3SMOXHOCTHU TAKOI'O VIIIEPEBA.

YHUBEPCUTET KAJIMOCOPHHUHN {ABHBIM OBPA3OM OTKA3BIBAETCH OT JIFOBBIX TAPAHTUH, B
JACTHOCTHU ITOOPABYMEBAEMbBIX 'APAHTHHY KOMMEPYECKOH! BbII'OIbI UJIW [TPUT'OOHOCTH
OJId KAKOH-JIMBEO HEJIW. HACTOAIIEE ITPOI'PAMMHOE OBECIIEYEHHUE ITPEOJOCTABIIAETCHA B
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BUIE «KAK ECTb», U YHUBEPCUTET KAJTU®POPHUU HE NAET HUKAKUX OBA3ATEJIBCTB IO ETO
OBCIJIIV2KUBAHHUIO, ITOOOEPKKE, OBHOBJIEHHWIO, YIIVIIIEHWIO NJIM MOOHUOHUKAILIVHN.

IOpupgnyeckoe yBegoMjiIeHHe 00 HCHIOIb30BaHUHU IIepeBoa JOKyMEHTalluu
ABTOpCcKue mTpaBa Ha nepeBon © 2015-2021 — IMoctrpec IIpodeccuoHanbHBIN.

JIroO6ble MOKYMEHTH W MaTepHalibl, U3JIOXKEHHbIE HAa PYCCKOM SI3BIKE H/UJIM IIePEBEIEHHBIE Ha PYCCKUM
SI3BIK, TIPEIHA3HAYEHBl UCKITIOUNTEIIFHO OJIS UCIIOTb30BaHUS B TUYHBIX U/UJIM HEKOMMEDPYECKUX IEJISIX.

He pmomyckaeTcs ucnonb3oBaHUe IepeBofa O JOKYMEeHTUPOBaHUS CTOPOHHUX IPOAYKTOB UIIX B COCTaBe
OOKyMeHTalluM K UHEIM IpoaykraM, 3a uckinwouenueM CYB]I PostgreSQL u CYEB]L PostgresPro Bo Bcex
BEPCUSX.

Hurie YCJIOBUA UCIIOJIB30BaHUA pYCCKOSI3BI‘-IHOﬁ BepCUHU NOKYMEHTalluU IMIPUBEOEHEI B I[Tonbe30BaTENBCKOM
COrJlIalllIeHUuMU.
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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.

IIpumMeuyaHnue

Postgres Pro Standard mnpepocTaBiseTcsa IO clepylollled nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6si3aTeJIPHO 03HAKOMBTECH C YCIIOBHSMHU JIUIIEH3UH, IIPEXKOE YEM
3arpyzaThb ¥ UCIIONb30BaTh Postgres Pro Standard.

Postgres Pro Standard otnudaioT oT PostgreSQL crenyroiue yCoOBepIIeHCTBOBaHMA:

IMokpriBaromue UHOEKCH. (CM. pa3mer, MOCBAIMIEHHBIM INCLUDE, B onmucanuu CREATE INDEX.)
VnydieHHBIE MEeXaHM3M IIPOBEPKU OJIOKMPOBOK, HE OKa3bIBAIOIINM OTPUIIQTENBHOIO BJIMSIHUSA Ha
IPON3BOOUTEIBHOCTD.

IloGaBneHMe BpeMeHH MJIaHUPOBaHUS B MHGOPMAIIHUIO, BEIBOOUMYIO MoayjeM auto explain.
Hcnonp3oBanne ICU Ha Bcex miaTdopMax C LeTbi0 00eCIevuTs mi1aTGpopMOHE3aBUCUMYIO
COPTUPOBKY OJI pa3/IMYHEIX JIoKaelu. [IpoBalimep npaBul COPTUPOBKY icu 3aHeUCTBYETCS OJIS BCEX
JIOKaJleH, 3a UCKJII0YeHrneM C U POSIX.

Peanuzanusa mexanusma PTRACK, no3Bongmoliero nporpamMmMme pg probackup oTciexXuBaTh
W3MEHEHUs CTPaHUIl IIPU CO30aHUM MHKPEMEHTAIbHEIX Pe3ePBHBIX KOIIUN.

CornacoBaHHOEe YTeHUE Ha BeJOMEIX cepBepax. (Cm. WAITLSN.)

YnyumeHus pegakTUpOBaHUS B KOMaHOHOM CTpoKe € ucnonbloBanueM WinEditLine B Bepcuu psql
ot Windows, B TOM 4HCJie TTofafepKKa aBTOAOIIOIHEeHNEe B KOHCOMM pPsl ¥ n3aMeHeHre KOOUPOBKU
psql mo ymomuanuio Ha UTF-8.

Postgres Pro Standard Takzke BKJII0YaeT CIeOyIOLINe OOMOTHUTEIbHbIE MOIYIIU:

Mopynbs dump stat, mO3BONSIONIUN COXPAHSATh CTaTUCTUKY JMaHHBIX IPU PE3€PBHOM KOIIMPOBAHUU U
BOCCTaHOBJIEHUH.

Mogynb fasttrun, KOTOpHIM ITPeOOCTaBIsIeT TPAaH3aKIIMOHHO-HE0e30MacHy0 GYHKIUIO OIS YCeUYeHU s
BpeMeHHBIX TabJIuIl, 9YTO HpeJoTBpalllaeT pa3pacTaHue KaTajiora pg_class.

Monyns fulleq, mpemocTaBasAONIUN JOIOTHUTEJILHEINM OIIepPaTOP paBeHCTBA [AJI1 COBMECTUMOCTHU C
Microsoft SQL Server.

Mopyns hunspell-dict, mpegocTaBnsioOnIyi CIoBapy A1 psafa A3BIKOB.

Mopnymnb jsquery peanu3yeT CIelHdalbHbIN I3bIK 3alIPOCOB A1 3G GEKTUBHOTO, C UCIIOJIb30BaHUEM
UHIOEKCOB, IIOMCKa B CTPYKTYPUPOBAHHEIX NaHHEIX J[SONB

Cnyx0a MOHHUTOPHMHTA Mamonsu, UCIOJIHEeHHAas B BuAe areHTta Zabbix.

Mopynbs mchar, mpegocTaBnSOIINM TOIIOTHUTENbHBIN TUIT HaHHBIX OJISI COBMECTUMOCTH ¢ Microsoft
SQL Server.

Mogyne online analyze, mpuBHOCSIINY Habop QYHKITNI, KOTOPEIE HEMEOJIEHHO OOHOBIISIOT
CTATUCTUKY B LIEJIEBHIX TAaOIUIIAX IIOCJIe Onepanuil INSERT, UPDATE, DELETE UM SELECT INTO B HUX.
Ilyn coepmaenuy pgbouncer.

Mopynb pg pathman nmpemocTaBisieT ONITUMU3NPOBAHHBIN MeXaHU3M CEKIIMOHUPOBAHHUS, a TaKXkKe
(I)YHKLII/II/I OJId CO3OaHuA U YIIPABJI€HNUSA CEKIIUAMU.

pg probackup — MeHenXKep pe3epPBHOI0 KOMMMPOBAHUS U BOCCTAHOBJIEHU .

Yrtunura pgpro controldata, moka3rsiBarolllasi yIIpaBJIgoIyio nHpOpMaIuio Kinacrtepa B
PostgreSQL/Postgres Pro u mapamMeTpsl COBMECTUMOCTH KJjlacTepa U/UjIu cepBepa.

Mopynb pg query state, maromiuii BO3MOXKHOCTE Y3HaBaTh TEKYIee COCTOSHIME BHIIIOTHEHU S
3alpPOCOB B 0OCITy2KMBAIOIEM IIPOIIECCE.

Momyne pg variables, mpemocTaBisionui GyHKIMY AJ1sT PabOTHI C IEPEMEHHBIMU PA3JTUYHBIX THIIOB.
Mopynb pg tsparser — anbTepHATUBHBIM aHaJIM3aTOP TEKCTOBOI'O IIOMCKA.

Momynpe plantuner, moGaBasSIOIIKMY TOAOEPKKY YKa3aHUH OIS MIaHUPOBIITHUKA, TOAKITIOYAIOITUX WJTH
OTKJIIOYAIOIINX OIpefesiEHHbIe MHOEKCH ITPU BHITIOJITHEHUHU 3allpoca.

Monyne shared ispell, mO3BONSIOMMY PA3MECTUTD CJIOBAPH B 00IIIEH ITaMSITH.

xxiii


https://postgrespro.ru/products/postgrespro/eula
https://postgrespro.ru/products/postgrespro/eula

[TpemucnoBue

° MOJIy.TII: srfplan, TIO3BOJISIOIINHT COXPAHATH U BOCCTAHABIINBATH IIJIAHEI 3AaIlIPOCOB.

Brimycku Postgres Pro Standard cnenyioT 3a BeimyckamMu PostgreSQL, XoTs mHOTHa MOTYT BBIIYCKaTbCS
yamie. CxeMa BepcuoHupoBaHus Postgres Pro Standard ocHoBaHa Ha cxeMe BepPCHUOHUPOBAHUSA
PostgreSQL u BKITI04YaeT OONOIHUTEILHYIO HTUGPY.

3. KpaTtkaa uctopusa PostgreSQL

OOBEKTHO-peNIIMOHHAs CUCTeMa yIpaBjeHus 0Oa3aMu HaHHBEIX, UMeHyeMas ceromHs PostgreSQL,
npou3zonuia ot nakera POSTGRES, nanucanuoro B bepknu, KanudopHuiickom yHuBepcurete. Ilocne
IOBYyX mecsatuneTuit padpabotku PostgreSQL cTan camot pa3sutoit CYB]l ¢ OTKPHITHIM UCXOIHBEIM KOLOM.

3.1. NpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3riaBnsieMbli npodeccopoM Maiikiom CToyHOpeWKepoM, CIOHCHUPOBAIHA
areHTcTBO DARPA nipu Muno6oposs! CIIIA, YiipaBneHue BoeHHEIX uccienoBanuit (ARO), HaumoHambHBIHM
Hayunwsii ©®onp (NSF) um komnanms ESL, Inc. Peanmsamusa POSTGRES Hawamace B 1986 .
ITepBoHauanbHbLIe KOHIEIIIINK CUCTEMEL ObLIN IIpeNCcTaBlIeHEl B JOKyMeHTe ston86, a onucanue nepBou
MOMEeJIN JaHHHIX TOSIBUIOCE B rowe87. ITpoeKT cucTeMbl IpaBUI Tora ObLT ITpeAcTaBieH B ston87a. CyTh
U apXUTEKTypa MeHe[XKepa XpaHuIuIa OblJii pacnucaHsl B ston87h.

C tex mop POSTGRES mpoi1mésn HeCKOIbKO 3TaroB pa3Butusi. [lepBas «geMoBepcus» 3apaborana B 1987
u Oplta mokasaHa B 1988 Ha koudepenumu ACM-SIGMOD. Bepcus 1, ommcanHast B ston90a, Oniima
BHIITyIIlE€HA [1J11 HECKOJIbKMX BHEIIIHUX [10JIb30BaTesiel B uioHe 1989. B oTBeT Ha KPUTUKY IIEPBOM CUCTEMEI
mpaBun (ston89), ona 6ria nmepenenana (ston90b), u B Bepcuu 2, BrIIyIIeHHOUN B mioHe 1990, Onlia
yKe HOBas cucrteMa Inpasui. B 1991 Brimnna Bepcus 3, B KOTOPOU IIOSBUIACh IMOAIEPKKA Pa3THYHBIX
MEHEMKEePOB XPaHUJIUINA, YIYUIIeHHBIH HCIIOMHUTEIb 3aIllPpOCOB U IMepelrCcaHHas CHUCTeMa MpPaBHlL.
IMocnepytomme BeITyCKH [0 Postgres95 (cM. HuXKe) B OCHOBHOM OBIIM HAITPaBIIEHBI Ha YyIydIIeHHE
TMOPTUPYEMOCTH ¥ HagEKHOCTH.

POSTGRES npumMmeHsscs Ojisa peann3alyui MHOXKeCTBa UCCIeI0BaTEeIbCKUX U IPOU3BOACTBEHHEIX 3a1ay.
B wmx uywmcme: cucrtema aHanm3a (GUHAHCOBBEIX [AHHBIX, HAaKeT MOHUTOPHWHIa pPabOThl pPEeaKTUBHHIX
nBuraTesied, 6a3a HaHHBIX HaOMIOOeHMM 3a acTepoupmaMu, 6a3a JaHHBIX MEOUIIMHCKOW MHGpOpPMAINH,
HECKOJILKO Treorpaduueckux wuHpopMaumoHHEX cucteM. POSTGRES TakxXke uHCIonb3oBajicsa MOis
o0y4yeHUss B HECKOJIBKUX yHUBepcuTeTaxXx. Haxkownern, komnauus Illustra Information Technologies
(mo3xke craBmias 4acThio Informix, KOTopas ceWdac IpUHaAJeXuUT [BM) BOCIOJIb30BajiaCch KOOOM M
Haluia eMy KoMMepueckoe npuMeHeHue. B xoune 1992 POSTGRES cran ocuoBHOlt CYB]l HaydHOTO
BBEIUHCIIMTEJILHOTO IpoeKTa Sequoia 2000.

B 1993 uucmo BHEIIHMX IIOJIb30BaTeniedl yaBousnochk. CTano O4YeBUIHO, YTO OOCHIyXKUBaHME KoIa U
IogmepsKKa 3aHUMaeT CIUIIKOM MHOTO BpeMeHM, U ero He XBaTaeT Ha UcCclefoBaHUsA. 19 CHUXKEHUS
aToi Harpy3ku nmpoekT POSTGRES B Bepknu 6bi1 oduiiraabHO 3aKPHIT Ha Bepcuu 4.2,

3.2. Postgres95

B 1994 Ouppu IO u Oxonnu Yen mob6aBunu B POSTGRES uHTepmpeTtaTop s3biKa SQL. YKe ¢ HOBHIM
uMeHeM Postgres95 Ovl1 onyOnuKoBaH B MIHTepHeTe 1 Hadall CBOM IIYTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBITEIM UCXOOHBIM KOIOM.

Kop Postgres95 6win mpuBenéH B momHoe cooTBeTcTBrue ¢ ANSI C u ymensbmuicsa Ha 25%. Bnaromaps
MHOKECTBY BHYTPEHHUX W3MEHEHHH OH cTan OwicTpee um ymobHee. Postgres95 Bepcum 1.0.x paboran
npumepHo Ha 30-50% OnicTpee POSTGRES Bepcum 4.2 (mo tectam Wisconsin Benchmark). ITomumo
WCIIPABJIEHUS OMMOO0K, IPOU3OIIIH CIIEAYIONINE U3MEHEHUS:

* Ha cmeny a3viky 3anpocoB PostQUEL npumén SQL (peanu3oBaHHbIN B cepBepe). (MHTepdeiicHas
oubnuoTeka libpg yHacnemoBana cBo€ umMs oT PostQUEL.) ITog3anpock! He IToaaepKuBalInuch g0
BeIxoga PostgreSQL (cM. HUKE), XOTSI UX MOXKHO OBLIIO MMUTHUPOBAThL B Postgres95 ¢ momoiibio
nonb3oBaTenbCckuxX QpyHKIMM SQL. BEITu 3aHOBO peain30BaHE arperaTHble QyHKIMU. Takke
MMOSIBUIIACH ITOAAePKKa IIPeajIoKeHuss GROUP BY.

XXiv


http://www.informix.com/
http://www.ibm.com/
http://meteora.ucsd.edu/s2k/s2k_home_html

[TpemucnoBue

» Ilna natepakTuBHBIX SQL-3ampocos 6ru1a pa3dpaboTaHa HoBast mporpamma (psql), koTopas
ucnonb3oBasia GNU Readline. Ctapas mporpaMMa monitor cTtana He HyXKHa.

* TlosaBunack HOBasl KIUEHTCKas OubnuoTera libpgtcl Os nomaepxkku Tcl-kmueHToB. [Tpumep
0007104KY, pgtclsh, IpeACcTaBsAii HOBble KOMaHaw Tcl mis B3auMopericTBus nporpamMum Tcl ¢
cepBepoM Postgres95s.

* BBl yCcOBepIeHCTBOBAH HHTepdeic [ paboTel ¢ O0IbMUME 00beKTaMu. EQUHCTBEHHEIM
MEeXaHM3MOM XPaHeHHs TAaKUX JaHHBLIX CTaJId HHBEPCHOHHBIE 00heKThl. (MHBepcruonHas ¢aiioBas
cucTteMa ObIJIa yaaneHa.)

e VpaneHa cucteMa IIpaBUJI Ha YPOBHE 3K3EMIIJIIPOB; IIepe3alliChIBaIOIINe ITPAaBUia COXPAHUIIKUCH.

e C UCXOOHBEIM KOOOM CTaJIN PACIIPOCTPAHATHECA KPATKHWE OIMMCAaHUA BO3MOXKHOCTEM CTaHOApPTHOI'O
SQL, a Takxke camoro Postgres95.

e Insa c6opku ucnonb3oBancad GNU make (BMecto BSD make). Kpome Toro, ctamo BO3MOXKHO
ckoMmnunupoBaTh Postgres95 ¢ HemongubunumposanHoi Bepcueit GCC (6bU10 UCIPaBIEHO
BhIpaBHUBaHUE OaHHEBIX).

3.3. PostgreSQL

B 1996 r. cTano moHATHO, YTO uMs «Postgres95» He BHIAEPXKUT HUCILITAaHHE BpeMeHeM. MBI BhIOpanu
HOBoe uMs, PostgreSQL, oTpaxailoiiee cBsi3b MexXknay opuruHaabHeIM POSTGRES u 6omee mo3gmHuMU
BepcusaMu c nogmepxkkou SQL. B To ke BpeMs, MBI IPOLOJIZKUIIN HyMepalluio Bepcui ¢ 6.0, BepHYBIINCH

K IOCJIefoBaTENbHOCTH, HadaTou B ImpoekTe bepknu POSTGRES.

MHorue mnpoponxaioT Ha3bBaTh PostgreSQL mmeHeM «Postgres» (Temephp yXKe peOko 3arjiaBHLIMHU
OykBaMM) II0 TPAmWIIMU WU [OJIS OPOCTOTE. JTO HA3BaHWE 3aKPENHWI0Ch KaK IICEBIOHUM WU

HedopManbHOE 0003HAYEHHE.

B mportiecce pa3paboTku Postgres95 oCHOBHBEIMM 3afadyaMu OBLITHM ITOMCK ¥ MOHUMAHUE CYIIECTBYIOIIUX
npob6iem B cepBepHoM Kofme. C mepexogoMm K PostgreSQL akIleHTHI CMECTHIINUCh K peanu3alluid HOBBIX

GyHKUME ¥ BO3MOXKHOCTEHM, XOTsI paboTa MPO0IKaeTCsi BO BCEX HATIPABIIEHUSIX.

4. CornaweHus

Cnenyrolye corjlalleHusi UCIOJIb3YVIOTCS B OMMCAHUSIX KOMAaHMI: KBagpaTHbBIe CKOOKY ([ ¥ ]) 0003HAYAIOT
HeoOs3aTenpHble YacTu. (B ommcanuu koMaHm Tcl BMeCTO HMX HCIIONIB3YIOTCS 3HAKW BOIIpoca (?), Kak
npussaTo B Tcl.) ®urypHbie ckKOOKM ({ U }) ¥ BepTHUKaJibHasd 4YepTa (|) 0003Ha4aloT BHIOOP OOHOIO U3
IpenIoKeHHBIX BapUaHTOB. MHOTOTOYME (. . .) O3HAYAET, YTO IIPEOBIAYIINY 3JIEMEHT MOXKHO ITIOBTOPUTh.

HHorma Ojsi SICHOCTH KOMaHOBI SQL IpegBapArTCAd IIPpUTIalllEeHueM =>, a KOMaHIHBI 000JIOYKH —

IIpUrjialuieHueM S.

ITom adMuHUCMpPamopom 3mech OOBIYHO TOHUMAETCS YeJI0OBEK, OTBETCTBEHHHEIN 3a YCTAHOBKY M 3aIlyCK
cepBepa, TOrAa Kak Nno/b308amesb — KTO YTOOHO, KTO HCIIONIb3yeT WX JKeJlaeT UCIIOJIb30BaTh JII060H
KOMIIOHEHT cucTeMbl Postgres Pro. 9Ty posu He ClieAyeT BOCIIPUHUMATD CIIUIIKOM Y3KO0, TaK KakK B 9TOH

KHUI'e HET OHpeHeHéHHBIX I[OHYI_T_IGHI/IIZ OTHOCHUTEJIBHO ITpouenayp CUCTEMHOI'O afMUHUCTPUPOBAHNWA.

5. Kak npaBusbHO cooOwuTb 00 ouMbOKe

Ecnu B HatigéTe omubKy B Postgres Pro, maliTe Ham 3HaTh 0 Heil. Bnaromaps Bamemy oT4éTy 00 oInbKe,
Postgres Pro cranet emé 06oJjiee Haf€XHBIM, BeIb AaxKe IIPU CaMOM BBICOKOM KauyeCTBe KOIa HeJlb3s
rapaHTHUPOBAaTh, YTO KaxKALIM OJIOK M Kaxaas GpyHKuusa Postgres Pro 6yneTr paboTaTh Be3fe U IIpU JTI0OBIX

00CTOATEeILCTBAX.

Crnenyiomye peaioKeHUsT IPU3BaHbl IOMOYb BAM B COCTABJIEHUM OTUYETA 00 OIIMOKe, KOTOPHIN MOXKHO
OymeT o6paboTaTh 3¢ PeKkTuBHO. MBI He TpeOyeM UX HeYKOCHUTEIILHOTO BBITIOTHEHUS, HO BCE XKe JIydIIe

cJlemoBaTh UM OJIA ofIiero 6sara.
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5.1. AMarHocTtuka owmbok

Ipexxme ueM cooOmiaThk 00 oOImuOKe, ITOXKAIyHWCTa, IMPOYHTANTE W IepedYuTaiTe MOKYMEHTAIUuI0 U
ybGeOuTech, YTO BOOOIIIe BO3MOXKHO CIe/IaTh TO, YTO BE XOTUTe. ECIM U3 MOKyMeHTAaIluu HesICHO, MOXKHO
9TO CHeslaTh WX HEeT, MoXanyhcTa, coobmuTe U 00 9ToM (Torma 3TOo OoIuOKa B MOKyMeHTalnu). Eciau
BBISICHSIETCSI, YTO IIpOrpaMMa [ejlaeT YTO-TO He TaK, KaK HalKWCaHO B JOKyMEHTAIIWH, 9TO TOXKe OIInOKa.
BoT nuiiih HEKOTOPEIE TPUMEPEI BO3MOXKHEIX OITHOO0K:

* TIporpamMMa 3aBepIIaeTCsl C aBapUHHBIM CUTHAJIOM UM COO0IeHneM 00 omunOKe onepalioOHHON
CUCTEMEBI, YKa3bIBalolllel Ha IpobieMy B mporpamme. (B KayecTBe KOHTpIIPpUMEPA MOXKHO IIPUBECTHU
coob1ieHne «HeT MecTa Ha gucKe» — 3Ty Ip0o0IeMy BB JOJIZKHEL PEIIUThL CaMu.)

e TIporpaMma BHIOAET HEPABUILHLINA PE3YIbTAT [OJIs JIIOOBIX BBOTUMEIX HAaHHEIX.
e [IporpaMma OTKa3bIBAaE€TCS IPUHUMATD OOMYCTHUMEIE (COTIAaCHO MOKyMEHTAIIUM) HaHHEIe.

e IIporpaMma ODpwHHUMaET HEJOIYCTUMbBIE JaHHLIe 0e3 coobieHus 00 omubKe UK IPeayIIpeRKaeHMsI.
Ho momMHMTE: TO, YTO BBl CUMTAETE HEOOIIYCTUMBIM, MBI MOXKEM CUUTATDh IPUEMIIEMBIM
pacipeHrueM UM COBMECTUMBIM C IPUHSTON ITPaKTUKOM.

* He ymaétcs ycTaHOBUTH Postgres Pro Ha moggepzKuBaeMoi minaT@opMe, BBITIOTHS ST
COOTBETCTBYIOIINE UHCTPYKITHH.

3mech mop «IIPOTrpaMMOM» ITOOPa3yMeBaeTCs IPOU3BOJIbHEIN UCIOMHSIEMEIN (ai, a He UCKITIOUYNTEIIEHO
CEPBEPHHIH IIPOIIECC.

MepnnenHas paboTa MM BHICOKAsi 3arpy3Ka PECypcoB — 3TO He 00s13aTejbHO omubKa. TakkKe MOXKET
He OBITh OINMMOKOM KaKoe-TO HEeCOOTBEeTCTBHEe CTaHmapTy SQL, ecliu TOJIBKO SIBHO He OeKJIapHUPyeTCs
COOTBETCTBHE B TAHHOM acCIeKTe.

5.2. Yto coobuwaThb

Coobmas o mpo6ieMe, MmocTapaiTech M3M0XKUTH BCce ¢GaKThl. B Kaxkmom oTdéTe 00 ommbKe clenyeT
yKa3aTk:

¢ TouHyIO ITOCIEemOBaTEeIbHOCTh NEeNCTBUM IJISI BOCIIPOU3BENeHUST MPOoOIeMbl, HaunHas C 3aNnycka
npozpammel. OHa mOoNKHA OBLITH CAMOOOCTATOYHOM; €CIU BBIBOMA 3aBUCUT OT HJAaHHBIX B TaOmuliax, To
HeOOCTAaTOYHO COOOIIUTh OOUH JIUIIL SELECT, 6€3 MpeuIeCcTBYIOIIUX OIePaTOPOB CREATE TABLE B
INSERT.

JIyamwuit popMaT TecTa mis mpobiem ¢ SQL — ¢aiin, KOTOpEIM MOXKHO ITepegaTs mporpaMmme psql

u yBumets mpobiemy. (M ybenurecs, 4To B BalleM daiiie ~/ .psglrc Hu4ero HeT.) CaMbIl IPOCTOU
c10co0 MMONMYYUTh TAaKOM (paiiyi — BEITPY3UTH 0ObSIBIEHUS TAaOJINUI ¥ JaHHBIE, HEOOXOIUMEIE IS
CO3HaHUs IIOJIUTOHA, C IOMOIIBI0 pg dump, a 3aTeM moOaBUTh ITPO6JIeMHBIN 3ampoc. [TocTapaiTecs
COKpPATHUThL Pa3Mep Balllero TECTOBOTO MPHUMepPa, XOTs 9TO He abComoTHO HeoOxogumo. Ecnu omrrbka
BOCHPOM3BOIOUTCS, MBI HaWEM €€ B II000M CITydae.

Ecnu Ballle mpunoxeHWe UCIIONb3yeT KaKOU-TO APYroi KINeHTCKul nurepdetic, Hanpumep PHP,
MOZKAJIyHCTa, MOMBITAUTECh CBECTH OITUOKY K IPOOJIEMHEIM 3alIpocaM.

e Pe3ynbTaT, KOTOPHIH BH ITony4daete. Eciu ecTb coobmenue 06 ommbKe, ITOKaxkuTe ero. Eciu
IIporpaMMa 3aBepIaeTcs OMIMOKOM OImepalnoHHON CUCTeMEI, COOOIITNTEe 0 Hel. Ynu ecinu HUYero He
IIPOUCXOIUT, OTpa3uTe 3T0. [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 TeEpMUHAJa, €C/IU 3TO BO3MOXKHO.

ITpumeuyanue

Ecnu BBl ymoMuHaeTte coobiieHne 06 ommbKe, IMOXKanyHCcTa, yKaXKUTe ero B Haubojee IMOTHOMH
dopme. Hanpumep, B psql, [st 3TOro cHaudalla BBEIIIOIHUTE \set VERBOSITY verbose.
Ecnu B 1fuTHpyeTe COOOIIEHN U3 KypHAla COOBITUI CEpBepPa, IPHUCBOUTE ITapaMeTpy
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5

BBEIIIOJTHEHUS log error verbosity 3HaueHUe verbose, YTOOB KypHaI OLII HauboIee
TIOOPOOGHEIM.

IIpuMmeyanue

B ciyuae ¢daTanpHbIX 0mKUO0K COOOIIEHNE Ha CTOPOHE KJIMEHTAa MOXKET He COepPKaTh BCIO
HeoOxoguMyto nHbopMaluio. IToxkanyicTa, TakxKe U3yYUTe KypHAJ cepBepa 6a3 HaHHBIX.

* OueHb BaXXHO OTMETUTH, KaKou Pe3yJIbTaT BBl OZKHUOAJIN IIOJIYYUTE. HomanyﬂCTa, IIPUBOOUTE
OKUIaeMbIl pe3yibTaT, €CJIIn 3TO YMECTHO.

e Bce IIapaMeTpPhI KOMAaHOHOU CTPOKHU M OPYyIrue nmapaMeTpPHI 3allyCKa, BKJIII049asa BCE CBA3aHHEIE
IIepeMeHHBIe OKPY2XKEeHUA UJIn q)af/'IHBI KOH(bI/Il"ypaI.[I/II/I, KOTODPEBIE BBEI U3MEHAIIN.

¢ Bcé€, uTo BH Oellajid He TadK, KaK HAalluCaHO B MHCTPYKIHUAX I10 YCTaHOBKE.

* Bepcuto Postgres Pro. YTo6n! BEIICHUTHE BEPCUIO CEPBEPA, K KOTOPOMY BHI ITOAKJTIOYEHEI, MOKHO
BBIIOJTHUTH KOMaHAy SELECT pgpro_version () ;. BOIBIIMHCTBO UCIIOMHAEMEIX IIPOTPaMM TaKXKe
MOAOepPKMBAIOT TapaMeTP —-version; KAK MUHUMYM [IOJIKHO paboTaTh postgres —-version M
psqgl —--version.

* CaepeHus o mnatdopMe, BKIOYass Ha3BaHUE W BEPCHUIO simpa, 6ubnunoreku C, XapaKTePUCTUKHU
mmpolieccopa, IaMsTH U T. 1.

3. Kyaa coobwartb

B of6mem cnydae moceiiaThk coobimeHus 00 ommbKax CiIemyeT o agpecy <bugs@postgrespro.ru>. MH
IIPOCHM Bac HaIHMCaTh HHGHOPMATUBHYIO TEMY ITHMChbMa, BO3MOXKHO BKJIIOUMB B HEE YaCTh COOOIIeHus 00
ommoKe.

He otnpaBnsiiTe ot4éthl 06 ommbkax, crnenududuHbx Anas Postgres Pro, Ha aapec TOOAepKKU
PostgreSQL, Tak kak Postgres Pro He mnompmepxkuBaeTcsi cooOilecTBoM PostgreSQL. OpHako BHI
MOXKeTe COo0OIIaTh M0 afipecy <pgsgl-bugs@lists.postgresqgl.org> 000 Bcex omubKax, CBI3aHHBIX C
PostgreSQL.

Iaxxe ecnu Ballla ommOKa He CBs3aHa C ocoOeHHOCTsIMHU Postgres Pro, He mochIaiTe COOOIIEHUS
B CIIMCKM PACCBUIKK [JII IIONIb30BaTeled, HaIlpUMEP B <pgsgl-sqgl@Rlists.postgresql.org> HIU
<pgsgl-general@lists.postgresql.org>. DTH PACCHIIKKA IpemHa3HAYEHBI OJIsI OTBETOB Ha BOIIPOCHI
TIOJIb30BaTeNIel, ¥ X ITOAMHUCUYUKY OOBIYHO HEe XOTSAT ITOIy4aTh coolineHus o6 omubKax, 60m1ee TOro, OHU
BPSIT I UCHPABST UX.

Takxe, MOKAaJIyHUCTa, He OTIPAaBISAUTE OTYETH 00 ommbKax B CIIMCOK
<pgsgl-hackers@lists.postgresgl.org>. DTOT COUCOK IIpeHa3Ha4YeH AjIsT 00CYyKIOeHUS pPa3pabdoTKu
PostgreSQL, u OymeT myd4ine, ecinu coobmeHus 00 omuOkax OyayT CYIIECTBOBAThH OTHOENIBHO. MEI
nmepeHecéM obCyxKIeHUe Ballel OMMOKM B pgsqgl-hackers, ecqu cBsg3aHHas ¢ PostgreSQL mpobGiema
noTpebyeT HONOTHUTEILHOTO PACCMOTPEHUS.

xXxVii



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 [Ipunoxenuu J. TeM ke, KTO yCTaHaBIMBaeT U aOIMUHUCTPUPYET CEPBEP CaMOCTOSITENIBHO, 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: He yImanocb HOIKIIUUTLCY K 6asze postgres:
He yIOaloCh IOIKNIOYUTLCYI kK cepBepy: No such file or directory
OH meHCTBUTENbHO pafoTaeT NOKAalbHO U MPUHUMAET
coenuHeHus uepes Unix-coxer "/tmp/.s.PGSQL.5432"?

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: He ymanochp HOOKIIOUUTLCH K 6Hasze postgres:
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: cos3pmarb 6as3y HaHHBIX He yOaloCh:
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 (9.6.24.1)

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

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

B mporpamMme psql eCTh MHOXKECTBO BHYTPEHHUX KOMaH]I, KOTOPLIE He B0 TCsa 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.
(YtoOHl y3HATH O BHYTPEHHUX KOMAaHIAaX, BBEOUTE \? 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 aT0il rnaBe paccMmaTpuBaeTCs ucHonb3oBaHMe SQL [ BRIMONHEHWS OPOCTEIX omnepaumii. OHa
Ipu3BaHa TOJIBKO ITO3HAKOMUTH Bac ¢ SQL, HO HM B KOell Mepe He IpeTeHOyeT Ha HCYepIIbIBalollee
pykoBoacTBo. IIpo SQL HanmucaHo MHOXKeCTBO KHUTI, BkiIodasd melt93 u date97. Ilpu atom cnenmyet
YYUTHIBATh, YTO HEKOTOPHIE BO3MOXKHOCTHU s13bIKa Postgres Pro saBis0TCS pacliupeHUsIMU CTaHOapTa.

B crnemyroommx mpuMepax MBI OpeAmnojiaraeM, 4YTO BBl co3fanu 0al3y AaHHBIX mydb, KaK OIMCAHO B
npenbIayiIel rjiaBe, U CMOTJIM 3alyCTUTD Psql.

[Tpumepnl 3TOrO0 PYKOBOACTBA TaKXKe MOXKHO HalTH B IIaKeTe UCXOOHOT0 Kofaa Postgres Pro B kaTanore
src/tutorial/. (B mBouuHbIX gucTpubyTuBax Postgres Pro atu daiiiabl MOTYT HE HOCTaBASITHCS.) YTOOBI
HUCIIONb30BaTh 3TU (aliel, IepelauTe B 9TOT KATalor 1 3amycTuTe make:

$ ed ..../src/tutorial
S make

IIpu sTom OGymyT cO3maHBl CKPUNIITHL U CKOMIHUIUPOBaHE Mopynu C, comepzKalllue II0JIb30BaTEIbCKUE
dbyHKUIMY U TUIEL. 3aTeM, YTOOB HadaTh PaboTy ¢ y4eOHEIM MaTeprasioM, BEIIIOJIHUTE CIenyIollee:

$ ed ..../tutorial
$ psql -s mydb

mydb=> \i basics.sql

Komanpa \i CUMTHIBAET M BHIIOJIHSET KOMAHOH U3 3aJaHHOTO (¢atiina. IlepegaHHbiil psql mapamMeTp -
s IePeBOOUT eT0 B IIOIIArOBLIM PEXKUM, KOTr[la OH [iefaeT I1ay3y Hmepej OTIPaBKOM KaXKaoro olepaTopa
cepBepy. KoMaH[EI, HCIIOB3yeMEIE B 9TOM pasfiesie, cogepkaTtcs B ¢aiine basics.sql.

2.2. OCHOBHbI@ NMOHATUA

Postgres Pro — 3T0 pessuyuoHHas cucmema ynpasaeHus 6azamu OaHHbix (PCYB]). 9To o3Hauaer,
YTO 3TO CHUCTeMa yIIpaBJIeHUs OaHHBIMU, IpeACTaBIEHHBIMU B BUAe omHoweHul (relation). OTHOIIEeHUE
— 93TO MaTeMaTHYeCKM TOYHOe O0003HaueHHe mabauubl. XpaHeHWEe [OaHHBIX B TabIWIlaX Tak
pacIpoCTpaHeHO CerofHs, YTO 39TO KaXKeTCSd CaMBIM OYeBUIHBIM BapUaHTOM, XOTS €CTh MHOXKECTBO
OPyTux crnoco0oB opraHm3anum 0a3 HaHHBIX. Hampumep, ¢avnbl u Katamorw B Unix-momoOHBIX
OIepPaIMoOHHBIX CHUCTeMaX 00pa3yloT mepapxXuydecKyio 0a3y JaHHBIX, @ CEerOOHS aKTHBHO Pa3BUBAIOTCS
00BEKTHO-OPUEHTUPOBaHHBIE 0a3bl JaHHBIX.

Jlrobast Tabmuila mpencTaBiaseT coO0M MMEHOBaHHBIM HaOOp cmpok. Bce CTpPOKu TaGAMIBI UMEIOT
OOWHAKOBHIM HaOOp MMEHOBAHHBIX CMO0.161,08, TIPK 3TOM KaXK0My CTOJIOIy Ha3HAUYaeTCs OnpeneTeHHBIN
THII JaHHBIX. XOTS MOPSOOK CTOJIOIOB BO BCEX CTPOKaxX (MKCHPOBAH, BaKHO MOMHUTH, 4To SQL He
TapaHTUPYeT KaKOoH-Tu060 MOPSIMOK CTPOK B TaOmuUIle (XOTS WX MOXKHO SIBHO OTCOPTUPOBATH IIPH BHIBOME).

Tabnuirl 06begUHAIOTCSA B 0a3bl JaHHBIX, a Habop 0a3 MaHHBIX, YIPaBJIIeMbI OOHUM 3K3EMIIJISPOM
cepsepa Postgres Pro, o6pa3yet k1acmep 6a3 gaHHBIX.

2.3. Co3paHuve Tadbnuubl

Brl MoxkeTe co3pmaTh TabNUIy, yKa3aB €€ UM U IIePeUC/IuB BCce UMeHa CTOJIOIO0B U UX TUIIBL:

CREATE TABLE weather (

city varchar (80),
temp_1lo int, —— MHHHMAalbHad TeMIepaTypa OHY
temp_hi int, —— MakcuMalbHag TeMIepaTypa IHYI
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prcp real, —— YPOBEHbL OCamnKoOB
date date

)i
Bechb 3TOT TEKCT MOXKHO BBECTH B psgl BMECTe C CHMMBOJIaMM IIepeBOoda CTPOK. psgl IIOHUMAET, YTO
KOMaHa IPOOoNIKaeTCs OO0 TOYKHU C 3aIlsiTOMU.

B komanpmax SQL MOKHO CBOOOOHO HCHOJIF30BaTh HPOOENIbHBIE CHUMBOJIBL (IIPO0Eesbl, TaOyIAluu U
IIepeBOAbl CTPOK). DTO 3HAYUT, YTO BBl MOXKETe BBECTH KOMAHMY, BRIPOBHSB €€ MO-IPYyroMy WU AaxKe
YMeCTUB B OOHOM cTpoke. [[Ba MuHyca («--») 0603HaA4YarOT Hadajio KOMMeHTapus. Bcé, 4To uméT 3a
HUMHU 00 KOHIA CTPOKM, MrHopupyetcsa. SQL He 4yBCTBUTENIEH K PETrUCTPY B KIIIOUEBHIX CJIOBAX U
uneHTUUKATOPaX, 3a UCKIIOUEeHUEM UAeHTUPHUKATOPOB, B3SITHIX B KABLIYKU (B MaHHOM CIIydae 3TO He
Tax).

varchar (80) ompepesnsieT TUI HaHHBIX, OOIIyCKAIOIIUNW XpaHeHHE IITPOU3BOJIBHEIX CUMBOJIBHBIX CTPOK
onuHOM mo 80 CHMBOJIOB. int — OOBIYHBINM IT€JIOYMCIIEHHBIM THUII. real — THII /ST XPAaHEHUS YHUCEI C
TJIaBalollel TOYKOM OJMHAPHON TOYHOCTH. date — TUII gaThl. ([Ia, cTonbelr TUIla date TaKxKe Ha3bIBAETCS
date. DTO MOXKeT OBITh YOOOHO MJIX BBOOMUTH B 3abIyKOeHNEe — KaK IIOCMOTPETE.)

Postgres Pro mogmep>xuBaeT cTaHmapTHBEIE TUIIHI SQL: int, smallint, real, double precision, char (N),
varchar(N),date,time,timestampI{interval,aTaKﬂﬂanpyFHBYHHBepcaHLHHeTHHbIH6OTaTBﬁiHa60p
reoMeTpuYeckux TUIOB. Kpome Toro, Postgres Pro MoxKHO pacIIupsTh, co3maBasi Habop COOCTBEHHBIX
TUIIOB AaHHBEIX. Kak ciemcTBUe, MMeHa THUIIOB HEe SBISIOTCSA KIIIOYEBBHIMM CJIOBAMHU B OaHHOMW 3allWCH,
KpoMe TeX CIIydYaeB, Koraa 3To TpeOyeTCs OjIsi pealu3alliu 0COObIX KOHCTPYKIMM cTaHgapTa SQL.

Bo BTOpPOM mpuMepe MBI COXpPaHUM B TabJIHIle TOPOIa M UX reorpauiecKoe I0JI0KEeHHe:

CREATE TABLE cities (
name varchar (80),
location point
)i
3mech point — IpuMep clienupUUeCcKOro Tuia gaHHbx Postgres Pro.
Haxkoner, crenyet ckas3aTh, YTO €C/IM BaM OOJibllle He HYXKHa Kakas-mubo Tabiulla, UKW BBl XOTUTE
Imepeco3aaTh e€ Mo-IPyroMy, Bl MOXKETE YVOAJIUTh €€, UCIIONIb3ys CIEeOVIONIyI0 KOMaH/Iy:

DROP TABLE wmMdg_ TabIHIEL;

2.4. LobaBneHue CTPOK B Tadbnuuy

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

3aMeThTe, UTO OJIS BCEeX TUIOB JaHHBIX HPUMEHSIOTCS HOBOIBHO OoYeBMOHBIE opMaThl. KOHCTAHTHI, 3a
UCKITIOYEHWEeM HPOCTHIX YHMCJIOBEIX 3HAYEHMNM, OOBIYHO 3aKJII0YAIOTCS B AlOCTPO(HI ('), KaK B HJaHHOM
npuMmepe. Tum date Ha caMoM feJjie OUYeHb T'M00K U MPUHUMAET pa3Hbie opMaThl, HO B JaHHOM BBeJEeHUU
MBI 6y)1eM IIPUAOEPZKUBATECA IIPOCTOTO 1 OOTHO3HAYHOTI 0.

Tum point TpebyeT BBOMa Imaphl KOOPAMHAT, HaIpUMep TaKuM 00pa3oM:

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

IToka3aHHBIN 30eCh CUHTAKCHUC TpebyeT, 4TOOH BHI 3alOMHUJIM IIOPSOOK CTOJIOIOB. MOXKHO TakkKe
MIPUMEHUTH aJIbTEPHATUBHYIO 3allMCh, IIEPEYUCIIUB CTOJIOIHI SIBHO:

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

BBl MOXKeTe mepeducCIuTb CTOJIOIEI B APYIOM IIOPSIOKE, eCJIM JKejlaeTe OIYCTUTh HEKOTOpPhle M3 HHUX,
HaIPpUMeEp, €CJIX YPOBEHb 0CAJIKOB (CTONOEIl prcp) HEU3BECTEH:

INSERT INTO weather (date, city, temp_hi, temp_lo)
VALUES ('1994-11-29', 'Hayward',k 54, 37);
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MHorue pa3paboTUYUKK MPENIIOUYNUTAIOT IBHO MePEeYUCIIATEL CTONOIIL, a He MoJIaraThCs Ha UX IOPANOK B
Tabnuie.

[Toxkany#cTa, BBEAUTE BCe IIOKA3aHHLIE BBIIIIE KOMAHAE, YTOOH! ¥ BaC ObUIH JaHHLIE, C KOTOPHIMU MOKHO
OymeT paboTaTh HabIme.

Bel TakXkKe MOXKeTe 3arpy3uTh OO0JIBINION OOBEM HAHHBIX M3 OOBIYHBIX TEKCTOBBIX (DaijIOB, IPUMEHUB
KoMaHAy COPY. OOBIYHO 3TO OymeT OBICTpee, TaK KaK KOMaHOa COPY ONTHMMU3UPOBAHA [IOJiT TAKOTO
IIPUMEHEHU s, XOTS U MeHee rubKa, 4eM INSERT. Hanmpumep, €€ MOXKHO HUCIIOTE30BaTh TaK:

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

37mech NoAapa3yMeBaeTCsd, YTO OaHHBIM (paliyl HOCTYIeH Ha KOMIIBIOTepe, I'me paboTaeT CepBEepPHHIR
IIPoIlecC, a He Ha KNHeHTe, TaK KaK yKa3aHHBIU ¢daiin OymeT IpodyrTaH HEIOCPEACTBEHHO Ha CepBepe.
ITogpoGHee 06 3TOM BHI MOXKETe Y3HATh B onucaHuu KoMaHOsl COPY.

2.5. BbinosiHeHMue 3anpoca

YTo0BI HOJIYyYUTh OaHHBIE M3 TAOIUILI, HYXKHO BBIIOJHUTE 3anpoc. Is 3Toro mpemHasHadeH SQL-
orepaTop SELECT. OH COCTOUT M3 HECKOJIBbKUX YacTeH: BLIOOPKH (B KOTOPOM MEPEYUCIISTIOTCS CTOJIOIIHI,
KOTOpPHIE OOJIKHEL OBITH ITOTyYEeHH), CIUCKa Tabull (B HEM ITEPEeYUCISIIOTCS TabIUITbl, U3 KOTOPHIX OyayT
MMOJTy4YeHHbl [JaHHbIe) U He00s3aTeJIbHOTO YCIIOBUS (OIpPenesisiioniero orpauudenns). Hanpumep, 4ToOb
TIOJTYYUTDb BCE CTPOKU TAOMUIIE weather, BBEOUTE:

SELECT * FROM weather;

1
3mech * — 3TO KpaTkKoe o0o3HaUYEHHEe «BCEX CTOJ'I6LIOB>>. Takum 06pa30M, 9TO PAaBHOCHUIJIBHO 3aIlMCH:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3ynbTaTe HOJIKHO MOTYyYUTHCS:

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

B cninicke BI:IGOpKI/I BBl MO2Ke€T€ IIHCaThb He€ TOJIBKO CCHBIJIKH Ha CTOJ'I6LU:>I, HO M BBIPAXKEHHA. HaHpHMep,
BBI MO2K€T€ HalluCaThb:

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

U nmony4uts B pe3ynbrare:

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

O6paTuTe BHUMaHUE, KaK IIPEIoKEeHNEe AS IT03BOJIIET IePenMEeH0BaTh BRIXOOHOM cTonbelr. (CaMo CJI0BO
AS MOXKHO ONyCKaTh.)

3amnpoc MOKHO [OIOJIHUTEL «YCJIOBUEM», NO0aBUB IIPENJIoKeHNe WHERE, OTpPaHUYMUBAIOIlee MHOMXKECTBO
BO3BpalllaeMBIX CTPOK. B ImpedjyiokeHuMM WHERE yKa3bIBaeTCS JIOTUYECKOe BhIpaxkeHue (IIpoBepka
UCTUHHOCTH), KOTOPOE CIYyXKUT (UIBTPOM CTPOK: B Pe3ysbTaTe OKA3BIBAIOTCSI TOJILKO T€ CTPOKHU, OJIS
KOTOPHIX 3TO BhIpaXKeHNe UCTUHHO. B 3TOM BHIpaxXeHUM MOTYT IIPUCYTCTBOBATh OOBIYHELIE JIOTMYECKUE
ormepaTopsl (AND, OR M NOT). Hampumep, clemyiommii 3ampoc ITOKaXKeT, Kakas moroma Ovita B CaH-
®paHIMCKO B JOXKIUBLIE THU:

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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SELECT * FROM weather

WHERE city = 'San Francisco'
PesynbraTt:
city | temp_lo | temp_hi
_______________ +_________+_________
San Francisco | 46 | 50

(1 row)

AND prcp > 0.0;

| prcp |

| 0.25 | 1994-11-27

BBl MOXKeTe ITOMYyYHUTh PE3yIbTAaThl 3alIP0OCa B OIIPedeIEHHOM HOPSAOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo |
_______________ +_________+_________
Hayward | 37 |
San Francisco | 43 |
San Francisco | 46 |

50

| prcp | date
+————— o
\ | 1994-11-29
\ 0 | 1994-11-29
| 0.25 | 1994-11-27

B stom IIpuMepe IIOpAOOK COPTHUPOBKHU onpenenéH He IIOJITHOCTBIO, ITO3TOMY BBEI MOZKETE€ IIOJIy4YUTb
CTPOKHU CaH-q)paHHI/ICKO B JII060M IIOpAOKe. Ho BEI BCcerma IIOJIY4YUTE PE3YJIbTAT, MOKa3aHHLIM BHIIIIE, €CITH

HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, B MOKeTe yOpaTh OyOIUPYIOMINEcs CTPOKHY M3 Pe3yIbTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

U 3mecs IIOPAOOK CTPOK TaKXKe MO2XKET BAPbHPOBATLCHA. YTOOH II0JIy4aTb HEU3MEHHBI€ DPe3yJIbTATHI,
COEeUHHUTE IIPeajIoXKeHus1 DISTINCT ¥ ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuy

Ilo aTOTO BCe HAIM 3ampOCHl 00palllaluch TOTBKO K OfHOM Tabnuile. OgHAKO 3alpOCHl MOTYT TaKXke
oOpartaThCs cpa3y K HECKOJIBKUM TabnuilaM Ui odpalaThCs K TOU Ke TabJulle TakK, YTO OMHOBPEMEHHO
OynyT oOpabaThiBaThbCAd pas3Hble HAOOpPH €€ CTPOK. 3ampoc, obpallamiuuiics K pasHbBIM Habopam
CTPOK OIHOM MM HECKONIbKUX Tabnull, Ha3biBaeTcsd coeduHeHuem (JOIN). Hampumep, MBI 3aX0Teu
TIEPEeYUCIIUTh BCE MOTOMHLIE COOBITHSI BMECTE C KOOPAMHATAMM COOTBETCTBYIOIIIUX TOPOMOB. /I 3TOTO
MBI IOJI2KHBI CPABHUTH CTOJIOEI city KaXKAoW CTPOKU TAOMHUIEI weather CO CTOJIOIIOM name BCEX CTPOK
TabGIUIIE cities U BEIOpATh Maphl CTPOK, IJIST KOTOPHIX 9TH 3HAYEHUSI COBIAAAIOT.

IIpumMeuyaHnue

9To0 He coBceM ToUHAas Momesib. OOBIYHO COeIUHEHUS BHITIOHSIIOTCS 3¢ deKTuBHEee (CPaBHUBAIOTCS
He BCe BO3MOXKHBIE ITaphl CTPOK), HO 9TO CKPBITO OT IIOIb30BAaTEII.

’B "HekoToprlx CYB]I, BKiodas craprle Bepcum Postgres Pro, peanusanusi npepjioxeHus DISTINCT aBTOMaTHYECKU yIOPSAAOYMBAET CTPOKM, TaK YTO ORDER BY
mo6GaBnsATh He 00s13aTenbHO. Ho crarmapt SQL aToro He TpeGyeT u TeKymias Bepcusi Postgres Pro He rapaHTHPyeT ONpefesIEHHOT0 MOPsAKa CTPOK IOCcie DISTINCT.
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9TO MOXKHO CHOEeNIaTh C IIOMOIIBIO ciieoymoimero 3arpoca:

SELECT *
FROM weather, cities
WHERE city = name;

city |temp_lo|temp_hi| prcp| date | name | location
—————————————— e s S
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 BHHUMAHHE Ha [OB€ 0COOEHHOCTH IIOJIYYE€HHBIX TAaHHBIX:

* B pesynbTarte HeT cTpoku c ropogoM Xeiyopn (Hayward). Tak moIy4Yusioch MOTOMY, 9TO B TaGuie
cities HET CTPOKH AJISI JAHHOTO TOPOMaA, a IPY COeIUHEHUHU BCe CTPOKM TAGIIUIIBI weather, [JIS
KOTOPHIX HE HAIIJIOCh COOTBETCTBHE, OITYCKAIOTCS. BCKOpe MbI YBUAMM, KaK 9TO MOXKHO UCIIPABUTh.

» Ha3sBanue ropoga 0Kas3ajocCh B [BYX CTOJIOIAX. ITO MPABUIBHO U 00BSICHSIETCS TEM, UTO CTOJIOIBI
TabIUIl weather M cities ObITM 0OBegUHEHEI. XOTS Ha IPAKTHUKE 9TO HEXEeJIaTeIbHO, I03TOMY
JIy4liie IePeYUnCIIUTb Hy2KHEIe CTOJIOIEI SIBHO, & He HMCIIOJIb30BaTh *:

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

Vnpaxuenune: IlonpoOyiiTe onpenenuTs, 4To OyOeT genaTh 3TOT 3anpoc 6e3 IpeaioKeHusT WHERE.

Taxk Kak Bce CTOJOIIE MMEIOT pa3Hble MMeHa, aHaIM3aTop 3aIllpoca aBTOMAaTHYeCKH MOHUMAaeT, K KaKo#
Tabnuile oHU OTHOCATCA. Eciu OB mMeHa CTOIOIOB B ABYX TaOIHIIaX IMOBTOPSJIMCH, BAM IIPHUIIIOCEH OB
00ONo/HUMb UMeHa CTOJIOI0B, KOHKPETU3UPYS, YTO UMEHHO BEI UMENH B BUMY:

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

BOO6H.I6 XOpOoImIuM CTHUJIEM CUHUTAETCA YKA3bIBATh IIOJTHEIE UMEHA CTOJ'I6I_IOB B 3alIpoCe COequHEeHUs, YTOORI
3allPOC He II0JIOMAJICs, €CJIA II032Ke B Ta6J'II/II_ILI 6YI[YT ,'E[O6aBJ'IeHbI CTOJ'I6]_II>I C IIOBTOPAIIMNMUCA NMEHAMMH.

3arrpocCH COeIUHEHUsI, KOTOPBIE BBl BUAEIIH M0 3TOT0, MOXKHO TaKKe 3alKuCcaTh B IPYyTOM BUIE:

SELECT *
FROM weather INNER JOIN cities ON (weather.city = cities.name);

JTa 3aluch He Tak PacCIIpoCTpaHeéHa, KakK HepBbeI BAPHUAHT, HO MBI IIOKAQ3bIBa€M ee, YTOOLI BaM ORIJIO
IIpOIIle IIOHATE CIIeAYIOIIre TEeMEIL.

Celiuac MBI BBISCHHM, KaK BEPHYTH 3allMCH O IOrofie B ropome Xewyopm. MBI XOTUM, YTOOBI 3amIpoC
MTPOCKaAHUPOBaAJ TabIuIly weather U /IS KaXKI0M €€ CTPOKHU HAIIIE]T COOTBETCTBYIOIIYIO CTPOKY B TabIuile
cities. Ecnm ke Takas CTpoka He OyIOeT HaWmeHa, MBI XOTUM, YTOOBI BMECTO 3HAUEHUU CTOJIOIIOB
U3 TabNuIbl cities OBITM IIOACTABIIEHBl «IIYCTHIE 3HAYEHHUS». 3allPOCHl TAaKOTO THUIIA HA3BIBAIOTCS
gHewHuUMuU coeduHeHuamu. (CoeHEHUsI, KOTOPHIE MBI BUAEJIM OO 3TOr0, Ha3bIBAIOTCS BHYTPEHHUMMU.)
OTa KoMaHpOa OyOeT BHIT/ISAOETD TaK:

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

city |temp_lo|temp_hi| prcp]| date \ name | location
—————————————— e e
Hayward | 37] 54| | 1994-11-29|
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)
(3 rows)
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OTOT 3ampoC Ha3BIBAETCS /e8biM BHEWHUM COeOUHeHUeM, TIOTOMY YTO M3 TabJHUILI B JIEBOM YacCTH
ormepaTopa OymyT BEIOpaHBI BCE CTPOKHM, a U3 TaOJIHIIEI CIIpaBa TOJIBKO T€, KOTOPBIE YOAJIOCh COIIOCTaBUTh
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yOalIoCh HAUTH
COOTBETCTBHUS B IIPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIHIIEI IOOCTABIIAIOTCS MycThie 3HaYeHuss (NULL).

Vnpaxuenne: CyIecTBYIOT TakKXKe IIpaBble BHEIITHHE COeMUHEHUS U ITOJIHLIe BHEITHNe COeNuHEeHU.
ITompoOy¥iTe BEIICHUTH, YTO OHU COOOM IPEICTaBIISIOT.

B coemmHeHMM MBI TakKe MOXKEM 3aMKHYTh Tabnuily Ha cebs. DTO Ha3BIBAE€TCSI 3AMKHYMbIM
coe0uHeHuem. Hampumep, NpeAcTaBbTe, YTO MBI XOTHMM HAMWTH BCE 3aIlMCU IIOTOALI, B KOTOPHIX
TeMIlepaTypa JeXWUT B OHUalla30He TeMIepaTyp APYrux 3amnuced. [jg 3TOro MBI OOJIKHBEI CPaBHUTH
CTOJNIOIEI temp_lo U temp_hi KaXKOOM CTPOKM TabNUIL weather CO CTONOIAMM temp_lo M temp_hi
IPYyTroro Habopa CTPOK weather. DTO MOXKHO CHENATh C IIOMOIIBIO CIeOYIOMIeTro 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 W1, weather W2
WHERE Wl.temp_lo < W2.temp_lo
AND Wl.temp_hi > W2.temp_hi;

city | low | high | city | low | high
——————————————— e R e ettt I
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward | 37 | 54 | San Francisco | 46 | 50
(2 rows)

3mech MBI BBeJIM HOBBIE 0003HaYeHHUsT Tabmuiel weather: Wl u W2, YTOOBI MOKHO OBLIIO PA3IUYUTD JIEBYIO
¥ IIPaBYIO0 CTOPOHEI COeAUHEHMsI. BEl MOXKeTe HCII0Ib30BaTh IIONO0HEIe IICEBIOHUMEL M B IPYTHX 3alIpocax
IJISI COKPAIIeHMSsI:

SELECT *
FROM weather w, cities c¢
WHERE w.city = c.name;

Brl GyzmeTe BCTpedaTh COKpAIEHUSI TAKOT'0 POZia JOBOJIBHO HaCTO.

2.7. ArperaTtHblie PYHKL UM

Kak OONBIIMHCTBO [OPYTUX CEPBEPOB pPENALMOHHBIX 0a3 pmaHHBIX, Postgres Pro mnopmpmepXuBaer
aspeeamtuble (QyHKUuu. ArperaTHas (QYHKIUS BBEYMNCISAET €OUHCTBEHHOE 3HadyeHWe, oOpabaThiBas
MHOXKEeCTBO CTpOK. Hampumep, ects arperaTHble GYHKINY, BEIYUCIAOIINE: count (KOIUYECTBO), sum
(cymmy), avg (cpenHee), max (MaKCUMyM) ¥ min (MUHUMYM) Aj1s1 Habopa CTPOK.

K IIpuMeEPYy, MBI MOXKeEM HalTH CaMyIO BEICOKYIO M3 BC€X MUHUMMAJIBHBIX THEBHBIX TEMIIEPATYD:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTMM y3HaTh, B KaKOM Tropofe (MM Tropomax) Habmiomanmach 3Ta TeMIepaTypa, MOXKHO
onpoboBaTh:

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

HO 3TO He OymeT paboTaTh, TaK KaK arperaTHyio QyHKIIMIO max HEIb3sI MCIIOJIb30BaTh B IIPEAI0XKEHUN
WHERE. (9TO0 orpanudyeHue oOBbSICHIETCS TEM, YTO IIPejIoKeHNe WHERE MOJI?KHO OIPeHesuTh, OJIT KaKuX
CTPOK BBIYUCIISATH arperaTHyio ¢GyHKIIMIO, TAK YTO OHO, OYEBUIHO, HOJIZKHO BEIYUCISITLCS OO arperaTHHIX
dbyukimii.) OgHaKO KakK 4acTo OBIBAET, 3alIPOC MOXKHO IIePe3alyCTUTh U IIOJIYYUTh XKeJlaeMbIi pe3yIbTarT,
IPUMEHUB no03anpoc:
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SELECT city FROM weather
WHERE temp_lo = (SELECT max (temp_lo) FROM weather);

San Francisco
(1 row)

Tenepb BCE B IIOpAOKe — IIOA3adIlPOC BEIIIOJIHAETCA OTOEJIBHO KW pPe3yJIbTaT aneFaTHOﬁ (I)YHKLII/II/I
BBEIYHUCIIAETCSA BHE 3aBUCHUMOCTH OT TOT'O, 9TO IIPOXUCXOOUT BO BHEIITHEM 3aIIpPOCe.

AFpel"aTHBIe Q)YHKHI/II/I TaKXXe O4YeHb IIOJIE3HBI B COYETAaHUHU C IIpeajiozkeHrueM GROUP BY. HaHpHMep, MEIL
MO2KEeM IIOJIYIYUTh MaKCHUMYyM MHUHHUMaJIbHOU THEBHOU TeMIIepaTypPHL B pa3pe3e ropoaos:

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

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

3meck MH TIOJIy4aeM II0 OOHOM CTPOKe [y KaXXmoTro ropoma. KaXXOblii arperaTHHIM pe3yibTaT
BBIYHCIISIETCSI TI0 CTPOKAM TaOIUITHI, COOTBETCTBYIOIINM OTIOEIbHOMY TOPOay. MEI MOKeM OT)HUITLETPOBATh
CTPYIIUPOBAHHBIE CTPOKH C ITOMOIIBIO TPEII0KEHUST HAVING:

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 Te€X IOPO[O0B, I'le BCe 3HAYEHMUSs temp_lo MEHBIIE 40.
Haxkowne1, ecnu Hac HHTEPECYIOT TOJIBKO ropora, Ha3BaHMUA KOTOPBIX HAYHMHAIOTCA C «S», MBI MOXEM
choeliaTh:

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

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

BaxxHo moHUMAaTh, KaK COOTHOCSATCS arperaTHble QyHKumMM U SQL-TIpenokKeHUs WHERE M HAVING.
OCHOBHOE OTJIHMYMe WHERE OT HAVING 3aKJII0UaeTCs B TOM, 4YTO WHERE CHa4dalla BbI6I/IpaeT CTPOKH, a
3aTeM TPYIIUPYET WX M BHIYUCIIAET arperaTHble GyHKHUHM (TakKuM oO6pa3oM, OHa OTOUpPAET CTPOKU
IS BBIYMCIIEHUSI arperaToB), TOTHa KaK HAVING oTOMpaeT CTPOKU TPYIII IIOC/e TPYIIINUPOBKU U
BHIUHMCIJIEHUSI arperaTHBIX (QyHKIMHE. Kak crencTBue, mpepnjioKeHHe WHERE He [OJIXKHO coflepXKaThb
arperaTHbIX (YHKINI; He MMeeT CMBIC/Ia MCIIONb30BaTh arperaTtHble (QYHKIUU [OJIS OnpenesieHus
CTPOK [Ji BBIYMCJIEHUS arperaTtHbIXx (yHKIUMN. [IpennoxkeHue HAVING, HAIIPOTUB, BCerga COOEPIKUT
arperaTtHbele ¢QyHKIMU. (CTPOT0o TOBOPS, BBl MOXKETe HaIMucaTh IPenioXeHue HAVING, He HCIIONb3Yys
arperaThl, HO 3TO peOkKo OnIBaeT mojie3HO. To Ke caMoe ycjioBue MoxkKeT paboTats 6omee 3¢pGeKTUBHO
Ha CTaOuu WHERE.)

B mpegmeimyieM IpuMepe MBI CMOTJIM IPUMEHHUTbh (UILTP [0 HA3BAHMIO TOpoda B MHPEIIOXKEeHUH
WHERE, TaK KakK Ha3BaHUS He HY2KHO arperupoBaTh. Takoi GuibTp 3G GheKTUBHEE, YeM OOIOIHUTEIbHOE
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OorpaHu4YeHmre HAVING, IIOTOMY YTO C HUM He IIPHUXOOUTCS I'PYIIIINPOBATh X BEIYHUCIIATE arperaTsl OJIsd BCeX
CTPOK, HE YOOBJIETBOPAKINIKUX YCIIOBUIO WHERE.

2.8. I3MeHeHue BaHHBbIX

[laHHBIE B CYIIECTBYIOIIUX CTPOKaX MOXKHO HM3MEHSTh, HCHOJIB3YysT KOMaHOy UPDATE. Hampumep,
MIPENNOJIOKMM, YTO Bl OOHAPYZKUIIH, YTO BCEe 3HAYEHUS TEMIEPATypPHl mocie 28 HosOPST 3aBHIIIIEHH Ha
IBa rpagyca. Bel MoXKeTe IONpaBUTh Balllk JaHHBIE CIEOYIOIIUM 00pPa30oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsSHHE NaHHBIX:

SELECT * FROM weather;

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

2.9. YnaneHue pgaHHbIX

CTpoKM TakkKe MOXKHO YOaJIuTh M3 TAOIWUITL, MCIIONL3YS KOMaHOy DELETE. IIpedIosoXuM, YTO Bac
OoJbllle He HHTepecyeT Ioroaa B Xeiyopae. B 9ToM ciiydyae BBl MOXKeTe yaaluTh 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’[I/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 mpepbigyinei riiaBe MBI M3YYUIM a3kl uConb3oBaHUs SQL Onst xpaHeHus u o0pabOTKU HaHHBIX
B Postgres Pro. Temeppr MBI 00cyguM 06ojiee CIIOXKHBIE BO3MOXKHOCTHM SQL, momoraroiiue yIpaBiIsiTh
OAaHHBIMM ¥ TOPEegoTBPATUTh WX IOTEPI0 UMM ITOpYy. B KOHIIe TNaBhkl MBI PAaCCMOTPUM HEKOTOPBIE
pacmmmpenus Postgres Pro.

B aToli rnaBe MbI 6ymeM BpeMsi OT BpeMeHHU CChLIAThCSA Ha IPUMEPEH!, TPpUBEIEHHEIE B [ 1aBe 2 U U3MEHSTh
WX pa3BUBATh UX, IIO3TOMY OyIOeT IIOJEe3HO CHadajla IPOYMTATh IPEembIdyInyl riaBy. HekoTophie
IPUMEPHI 3TOM I'/IaBEl TAKIKe MOXKHO HalTH B daliie advanced. sql B KaTayiore tutorial. Kpome Toro, atot
daiin comepKUT IpUMep OaHHBIX /IS 3arPy3KHU (37eCh OHa IIOBTOPHO He paccMaTpuBaeTcs). Eciu Bu He
3HaeTe, KaK MCII0JIb30BaTh 3TOT (aiiyn, obpaTurtecst K Pazmeny 2.1.

3.2. NMNpeanctasneHusn

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

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

SELECT * FROM myview;

AKTHBHOE WCHOJIb30BaHME TPEACTABIEHUN — 3TO KJTIOUEBOM aCIEeKT XOPOIIEero IMPOeKTHUPOBaHUSA 0a3l
mauHbIX SQL. TTpeacTaBiieHus MO3BOJISIOT BAM CKPHITh BHYTPEHHEE YCTPOMCTBO BAIIMX TaOIUL], KOTOPHIE
MOTYT MEHSITHCS TI0 MePe Pa3BUTHUS IPUIIOKEHNS, 3a HaAEKHBIMYU HHTepdecaMu.

HpeI[CTaBJ'IeHI/IH MO2KHO HCIIOIIB30BaTh IIPAKTHUYECKHU Be3de, I'l€ MOZXKHO HCIIOJIb30BaThb OOBIYHEIE
Ta6J'II/II_ILI. M goBOBbHO YacTo IIpengcCTaBjieHnusa CO3OAal0TCsA Ha base Opyrux HpeHCTaBHeHHﬁ.

3.3. BHeLWwlHUMe KJII04YM

BcromHUTE TAOMUITHI weather ¥ cities m3 I'7taBml 2. [JaBaliTe pPacCMOTPHUM CIIEOYIONIYIO 3amady: BHI
XO0TUuTe HOGI/ITBCH, 4YTOOLI HUKTO HE MOT BCTABUTH B TE[6J'[I/II_Iy weather CTPOKH, OJIsI KOTOPHEIX HE HAXOOUTCSI
COOTBETCTBYIOIIas CTPOKA B Tabnule cities. 9T0O Ha3bIBaeTCsA 00ecliedyeHueM CCbl104YHOU ues0CmHocmu
maHHBIX. B ipocThix CYB]] 3T0 mpunuiock 661 peann3oBaTh (€CIU 9TO BOOOIle BO3MOXKHO) TaK: CHaudaila
SIBHO IIPDOBEPUTH, ECTh JIK COOTBETCTBYIOIINE 3aMTUCHU B TAOIUIE cities, @ 3aTEM OTKJIOHUTH UJIU BCTABUTh
HOBBHIE 3aIIUCU B TaOIUIy weather. DTOT IOOXOL O4YeHb ITpobieMaTHdeH U HeynoOeH, II09TOMY BCE 3TO
Postgres Pro moxet cpemnaTts 3a Bac.

Hogoe o6bsaBnenre Tabnunsl 6yIeT BEJISAOETh TakK:

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

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

Teneppb monpoOyiiTe BCTaBUTh HENONYCTUMYIO 3aIIUCh:
INSERT INTO weather VALUES ('Berkeley', 45, 53, 0.0, '1994-11-28");

OUMBKA: INSERT unu UPDATE B Tabnuue "weather" HapymaeT OrpaHHYeHHEe BHEIHErO
xmoua "weather_city_fkey"
[IOOPOBHOCTH: Kmwou (city)=(Berkeley) orcyrcrTByeT B Tabnuue "cities".

IToBemeHME BHENIHWX KITIOYEH MOXKHO IOIOCTPOUTH COTJIaCHO TpeOOBaHWSM BallleTO MPUJIOXKEHUS. MHbI
He OymeM YyCIOXKHSTHL 3TOT IIPOCTOM IIPMMEP B HAaHHOM BBEOEHHWH, HO BBl MOXKeTe O0OpaTHUThCS 3a
IOIIONTHUTENbHOM MHGpopMaluen K ['maBe 5. IIpaBUIbHO IIPUMEHSISI BHEIIIHUE KITIOYH, BEL OIIPeNeIEHHO
co3mamuTe 6onee KaueCTBEHHBIE IIPUIIOKEHUS, II0O3TOMY MBI HACTOSITETbHO PEKOMEHYeM U3YYUTh UX.

3.4. TpaH3aKUuum

TpaH3akuyuu — 3TO0 (QyHOaMeHTanbHOe HOHATHEe BO Bcex CYB[l. CyTh TpaH3aKIUu B TOM, YTO OHa
o0BeqUuHSIeT IIOCJIeNOBaTEe/ILHOCTL OEeHCTBUU B OJHY oOIlepaluio «BCEé HJIA HUYEro». I[TpoMmexKyTOUHEIE
COCTOAHHUA BHYTPH IIOCJIEOOBATEJIBHOCTU H€ BUIHBI OPYTHM TPaAH3aKIWUAM, U €CJIM 4YTO-TO IIOMEIlIaeT
YCIIEenIHO 3aBEePIIUThL TPaH3aKIWIO, HU OOWH N3 PE3yJIbTAaTOB 3THUX I[GI:ICTBHIZ He COXPAaHUTCA B Oase
OaHHBIX.

Hampuwmep, paccmorpuM 6a3y HaHHBIX 0aHKa, B KOTOPOM COIEPKUTCS MHPOPMAIUI 0 CUYeTaxX KIUEeHTOB,
a Takke o0IIKre CyMMEI IT0 OTHOeJIeHusIM OaHKa. [IpenmomoxkumM, 4To MBI Xo0TuM IepeBect 100 momnapoB
co cuéta Anuchl Ha cuéT Boba. ITpocToThl pagu, cOOTBeTCTBYMONME SQL-KOMaHIE MOXKHO 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');

TouyHOEe comepzKaHWe KOMaHI 3[eCh HE BaXXHO, BaXKHO JIUIIL TO, YTO MAJISI BHITIOJTHEHUS 3TOM JTOBOJIBHO
ITPOCTOY oTepalnuy moTpebdoBaoCh HECKOJIBKO OTAETbHBIX JeUCTBUM. [Ipu 9TOM C TOYKM 3peHus 6aHKa
Heo6xXoouMo, 4TOOHI BCe 9TU AEeHCTBUS BHITIOHUINCH BMECTEe, TN0OO0 He BHIMOMHUIUCH coBceM. Ecnu o6
nonyuuT 100 mosiapoB, HO OHM He OyOyT CHMCaHBI CO CUuéTa AJMCH, 0O0BACHUTEL 3TO C60EM CUCTEMEI
ornpenesieéHHO He ygacTtcsa. M HaoGopoT, Anuca Bpsig U OyAeT [OBOJIbHA, €CJIM OHA IEPEBENET [EHbIH,
a mo BoGa oHu He mo¥gyT. HaMm HyXXHa rapaHTHS, YTO €CHH YTO-TO MOMEMNIAET BHITIOIHUTH OIEPAInio
IO KOHIA, HU OOHO M3 MEHCTBUM HEe OCTABUT cjlefa B 6a3e HaHHBIX. 1 MBI momy4YaeM 3Ty TapaHTHIO,
o0BbenuHssT HeWCTBUS B OOHY MpaH3akyuro. [OBOPSIT, UTO TPaH3aKIUSA AMOMAPHA: C TOYKU 3PEHUS
OPYTUX TPAH3aKIMH OHa JTUO0 BHITIOIHIETCS U PUKCUPYETCS MOTHOCTHIO, TMO0 He GUKCUPYETCS COBCEM.

Ham Tak’Xe HyzKHa rapaHTHs, YTO IIOCJIe 3aBEepPIIEHUS M IIOATBEPXKIOEHUS TPaH3aKIIMU CUCTEMOM 06a3
OaHHBIX, €€ pe3yJbTaThl B CaMOM [ejle COXPAaHSITCS M He OymyT IIOTEepPSHBI, Haxke €eCId BCKOpe
IPOU30UNET aBapus. Hampumep, ecny MBI CITMCaid CyMMY U Bhiganu €€ Boby, MBI JOIKHBI UCKITIOYUTH
BO3MOZKHOCTb TOrO, YTO CyMMa Ha €ro CYETe BOCCTAHOBHUTCS, KaK TOJIbKO OH BBIMIET 3a IOBEpPHU
Oanka. TpaH3akIMOHHAas 0a3a JaHHBIX FAaPAHTUPYET, YTO BCE U3MEHEHUS 3allMCHIBAIOTCS B IIOCTOSTHHOE
XpaHunuile (HalrpuMep, Ha AUCK) 10 TOTO, KaK TPaH3aKIusd OyIeT CYUTAThCS 3aBEPIIEHHOM.

Ipyrasi BakHasi XapaKTEePHUCTHKA TPaH3aKIHMOHHBIX 0a3 HaHHBEIX TECHO CBsi3aHa C aTOMapHOCTBHIO
U3MEeHEeHUN: KOrJa OOHOBPEMEHHO BHINIOJNHAETCS MHOXKECTBO TpaH3aKIMUW, KaxKmasd U3 HUX He
BUOUT He3aBepIIEHHbIE U3MEHEHUs, IIPOU3BENEHHBIE ApyruMu. Hamnpumep, ecnu ofHa TpaH3aKIUsa
MMOACYMUTHIBAET OaylaHC II0 OTAeNneHusM, OyoeT HeIpaBUIbHO, €CIIM OHA IIOCUYHUTAET PAacXof B OTHEIeHUHN
ATHCHI, HO He YUYTET IIPUXO0M B oTHenenuu boba, umu Hao60poT. [103TOMY CBOMCTBO TPAaH3aKIIUY «BCE UITH
HUYero» MOOJIXKHO OIIpedeNnsTh He TOJIbKO, KaK U3MEHEHHUSI COXPaHSIOTCsS B 0a3e MaHHBIX, HO U KaK OHU
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BHIOHEI B IIpOoLiecce pa6OTBI. H3meHeHUs, IIPOU3BOOUMEIE OTKpI:ITOfI TpaH3aKHHefI, HEeBUOUWMEI OJI4 OPYTUX
TpaHBaKHI/Iﬁ, IIOKa OHa Heé 6y;:[eT 3aBepIlleHa, a 3aTeéM OHH CTAHOBATCSA BUOHEI BCE CPaA3y.

B Postgres Pro Tpauzaknust ompepensieTrcs Habopom SQL-KoMaH[, OKPYKEHHBIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUSA OOJIKHA Oblla ObI BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

Ecnu B IIponecce BEIIIOJIHEHUWS TPAH3aKIHWKM MBI PEIIHMM, YTO HE€ XOTHM (bI/IKCI/IpOBaT]; eé U3MeHeHUs
(HaanMep, IIOTOMY 4YTO OKa3aJIOCh, 9TO OanaHc ANHMCH CcTall OTpI/I].[aTeJ'II:HI:IM), MBI MO2KEM BEIIIOJTTHUTH
KOMaHOy ROLLBACK BMeCTO COMMIT, ¥ BC€ HaAIlll K3MEHEHUA GYHYT OTMEHEHHI.

Postgres Pro Ha camoMm mesie oTrpabaTeiBaeT Kaxkawlki SQL-omepaTop Kak TpaH3akmnuio. Eciu BhI He
BCTaBUTE KOMaHAYy BEGIN, TO KaXK[bIM OTHOEJIbHBIN ollepaTop OyAeT HESABHO OKPYKEH KOMaHOaMU BEGIN
U COMMIT (B CcJIy4ae YCIIEIIHOTO 3aBepIeHUs1). [ pyImny onepaTopoB, OKPYKEHHBEIX KOMaHOaM1 BEGIN U
COMMIT MHOTTIAa Ha3bIBAIOT 06/10KOM MPAH3AKUUU.

IIpuMmeyanue

HekoTophble KIWEHTCKHEe OuUOMHMOTEeKH HOOABISIOT KOMAHOHR BEGIN M COMMIT aBTOMAaTHUYECKH
¥ HEesSBHO CO3[AlOT 3a Bac OJOKW TpaH3akiui. IlompoGHee 06 3TOM BH MOXKETe y3HATh B
OOKYMEHTAIlU¥ UHTePeCyoIero Bac uHTepderica.

OmnepaTopaMu B TPAaH3aKIIMKM MOXKHO TaKXkKe YIpaBJIsATh Ha Oojiee meTajlbHOM YPOBHE, UCIOJIB3YS MOUYKU
coxpaHeHusi. TOYKM COXpaHEHUS IIO03BOJISIOT BHIOOPOYHO OTMEHSTH HEKOTOPBIE YACTH TPaH3aKIUHU
u (GUKCHUPOBAThL Bce oOcTanbHBle. OmOpegenuB TOUYKY COXPaHEHHs C TIOMOIIBI0 SAVEPOINT, IIpH
HeoOXOOUMOCTH BE MOXKETE BEPHYTHCS K HEH C TTOMOIIbI0 KOMaH/AK ROLLBACK TO. Bce nuameHnenus B 6a3e
OaHHBIX, TPOU3OIIEAIINE TOCIIE TOYKHM COXPAHEHUS ¥ f0 MOMEHTA OTKaTa, OTMEHSIOTCSI, HO U3MEHEHUS,
MTPOM3BENEHHLIE PAHEE, COXPAHSIIOTCS.

Korma BBI BO3BpalllaeTeCh K TOUKE COXPAHEHMWs, OHa MPOMOoJIXKaeT CYIIeCTBOBATh, TAaK YTO BBl MOXKETEe
OTKAaTHIBAThCS K HEM HEeCKONbKO pa3. C Opyro¥ CTOPOHEI, €CJH BBl YBEPEHHI, YTO BaM He HPUOETCS
OTKATHIBAThCHA K OIMpPeNeIEHHON TOYKe COXpaHeHUs, e€ MOXHO yOaJIuTh, YTOOLI CCTeMa BBEICBOOOMMIIA
pecypchl. [IoMHHTE, YTO IPH yOaJeHWM HIIM OTKAaTe K TOYKEe COXPaHEeHWs BCe TOYKH COXPaHeHHs,
oImpeneéHHLIE IOCTIe He€, aBTOMAaTUYECKHU YHUYTOXKAIOTCS.

Bcé aTo mpoucxonuT B 6JI0OKe TpaH3aKLMM, TaK YTO B APYTUX ceaHcax paboThl ¢ 6a30i JaHHBIX 3TOTO HE
BunHO. CoBepIIEHHBIE AEUCTBUS CTAHOBSTCS BUIHBI IJI OPYTUX CEAHCOB BCe Cpa3y, TOJILKO KOTHa BHI
bukrcupyeTe TpaH3aKIINIO, @ OTMEHEHHEIE IENCTBUS HE BUOHBI BOOOIIle HUKOTAA.

BepnyBunck K 6aHKOBCKOM 0a3e HaHHBIX, IIPEAIION0oXKUM, YTO MbI cinuckiBaeM 100 momiiapoB co cuéTta
Anucel, gob6aBnseM ux Ha C4€T Boba, ¥ BOAPYTr OKa3bIBAETCS, YTO EHbI'Y HY2KHO OBIJIO IePEBECTH Y OJIJIN.
B manHOM Ccly4ae MBI MOXKEM NMPUMEHUTh TOYKU COXPaHEHUS:

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

SAVEPOINT my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Bob';
—— ommMbouYHOEe OeHCTBHEe... 3abbiTb €ro U MCHONbL30BaATbL CUET YOIIHU
ROLLBACK TO my_savepoint;
UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Wally';
COMMIT;
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9TOoT mpuMep, KOHEYHO, HeCKOJIbKO HagyMaH, HO OH ITIOKa3hIBaeT, KaK MOXKHO YIIPABASThH BHIIIOTHEHUEM
KoMaHA B OJIOKe TpaH3aKIWW, HCIONIb3ys TOYKHM CoxpaHeHusi. bojiee Toro, ROLLBACK TO — 3TO
€OWHCTBEHHBIM CII0CO0 BEPHYTHb KOHTPOJIb Hapg OJIOKOM TpaH3aKIIWM, OKa3aBIIMMCS B IIPEPBAHHOM
COCTOSTHUH ¥3-3a OIIMOKM CUCTEMEI, HE CUMTAas BO3MOXKHOCTHU ITIOJTHOCTHIO OTMEHUTDH €€ U HavaTh CHOBA.

3.5. OKOHHble PYHKLU UM

OKOHHAA (YHKUUA BBITIOJHSIET BHYUCJIEHUS OJIs HabOopa CTPOK, HEKOTOPHIM 0Opa3oM CBS3aHHBIX C
TEKYyIIed CTPOKOM. MOXKHO CpaBHUTD €€ C arperaTHoi ¢GyHKIMEN, HO, B OTJINYHE OT OOBIYHOM arperaTHom
(GyHKIIMM, TpU KUCIIOIL30BAaHUM OKOHHOM (GYHKIMU HECKOIbKO CTPOK He T'PYHNIUPYIOTCS B OOHY, a
MIPOJOJIKAIOT CYIIEeCTBOBAaTh OTHEJIbHO. BHYTPHM »Ke, OKOHHas (PyHKIMS, KaK M arperaTHas, MOXKeT
oOparmaTbCs He TOJTBKO K TEKYIllel CTPOKe pe3ynabTaTa 3arpoca.

BoT mpumep, MOKa3bIBAIONIN, KaK CPAaBHUTE 3apIIaTy KaKooT0 COTPYOHUKA CO CPeHel 3apIiiaToi ero
oTHera:

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

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

ITepBrie Tpu cToOIla U3BJIEKAIOTCSA HETOCPEOCTBEHHO U3 TaOJULEl empsalary, IIPHA 3TOM AJIS KaxKIOoM
CTpOKU TabnuIbpl eCTh CTpoOKa pel3ynbTaTa. B ueTBEpPTOM cTOJOLle 0OKa3alloch CpelHee 3HaudeHUe,
BLIYHMCJIEHHOE 10 BCEM CTpPOKaM, MMeEIOIMM TO JKe 3HadeHHe depname, YTO U TeKymlasg CTPOKa.
(®akTHYECKM CpenHee BBIYUCISIET Ta Ke (QYHKOHMS avg, KOTOPYI0O MBI 3HaeM KaK arperaTHylo, HO
MIpeJioKeHne OVER ITpeBpalllaeT €€ B OKOHHYIO, TaK 4YTO OHa oOpabaThIiBaeT JUINb 3afdaHHBIN Habop
CTPOK.)

Bri30oB OKOHHOV (QYyHKIMHM BCerjga COOEPKUT IIPeIjioKeHHe OVER, cledylolllee 3a Ha3BaHUEM U
apryMeHTaMMd OKOHHON (YHKIIMH. DTO CHHTAKCHYECKH OT/IHYaeT €€ OT OOLIYHOM WJIM arperaTHoOM
dyukuuu. IlpemnoxkeHue OVER OIpedesseT, KaKk HMEHHO HYXKHO pa3feluThb CTPOKHU 3ampoca [
00paboTku OKOHHOM (yHKIMelN. [IpenmoxkeHre PARTITION BY, HOIOJHSMOIIEe OVER, YKa3bIBAaeT, UTO
CTPOKH HYXKHO PA3AEJIUTh II0 I'PYIIIIaM HUJIKM pa3aeliaM, 06"beJII/IH5{H OOWHAKOBBIE 3HAYEHUSA Bpra}KeHHfI
PARTITION BY. OKOHHas (QpyHKIMS BEIYUCISETCS 10 CTPOKaM, ITOMagaloliiM B OOUH pa3fen C TeKyIlen
CTPOKOIA.

Bel MoxkeTe TakxXKe OIpemensTb IOPSAOOK, B KOTOPOM CTPOKH OymyT oOGpabaThHIBAaThCSI OKOHHBIMH
(byHKIIMSIMY, UCIIONIB3YsT ORDER BY B OVER. (ITopsAmoK ORDER BY OJISI OKHA MOZKET [ake He COBIIaaTh C
IIOPSIIKOM, B KOTOPOM BBIBOIOSATCS CTPOKHU.) Hampumep:

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

depname | empno | salary | rank
——————————— R ettt el P
develop \ 8 | 6000 | 1

develop | 10 | 5200 | 2

develop \ 11 | 5200 | 2
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develop | 9 | 4500 | 4
develop | 7 4200 | 5
personnel | 2 3900 | 1
personnel | 5 | 3500 | 2
sales \ 1 5000 | 1
sales \ 4 | 4800 | 2
sales \ 3 | 4800 | 2
(10 rows)

Kak moka3aHO 3mech, GYHKIHMS rank BBIOAET MOPSIOKOBBIE HOMEP B pa3felie TeKYyIIeW CTPOKH IS
KaXKIOr0 YHUKAJIbHOTO 3HAYEHWs, [0 KOTOPOMY BHIIOIHSIET COPTHPOBKY IIPEMIOKEHUEe ORDER BY. Y
(GyHKIIMY rank HET IapaMeTpPOB, TaK KakK €€ IIoBedeHHte IIOTHOCTLIO OIIPeNenseTcs IPeaIoXeHneM OVER.

CTtpoku, oOpabaThHiBaeMble OKOHHON (GYHKIMEH, MpPedcTaBlIAioT CO00H «BHPTYyallbHBEIE TaOIHITEI»,
CO3MaHHBIE M3 MPEOIoXKEeHUS FROM M 3aTeM MpOolIefire depe3 (QUIbTPAIMI0 U T'PYIMHPOBKY WHERE
U GROUP BY M, BO3MOXKHO, YCJIOBUE HAVING. Hanmpumep, cTpoka, oTGUILTPOBaHHAS U3-3a HAPYIIEHUS
YCJIOBUSI WHERE, He OyIeT BUOHA [JIsI OKOHHBIX (YHKIIMIH. 3alIpoC MOXKET COflepKaTh HECKOJIbKO OKOHHBIX
bYyHKIIMI, pa3leNnsiomuX JaHHbIe IT0-Pa3HoMY C IIOMOIIBIO PA3HBIX IPEOIoKeHuH OVER, HO BCe OHHU OyIyT
o6pabaThIBaTh OOUH U TOT XKe Ha®Oop CTPOK 3TOM BUPTyaIbHOU TaOIUITHI.

Meur y2e BHUOer, 4TO ORDER BY MOXHO OIIYCTHUTH, €CJIM IIOPAOOK CTPOK HE BaXKEH. Takke BO3MOXKHO
OIIYCTHUTh PARTITION BY, B 9TOM CJIy4dae 6y;:[eT TOJIBKO OOWH pPa3[Qell, COJIep}KaH.II/II;I BCeé CTPOKH.

EcTh eIr1é oiHOo BasKHOE TTOHSITHE, CBSI3aHHOE C OKOHHBEIMHU (QYHKITMSIMHU: IJIS KaXKI0M CTPOKHU CYIIEeCTBYeT
Habop CTPOK B €€ pa3fmesie, Ha3BIBAEMBIN pamkol okHa. [1o yMOTYaHUIO, C yKa3aHueM ORDER BY paMKa
COCTOHMT M3 BCEX CTPOK OT Havajia pasfesia J0 TEeKyIleld CTPOKU U CTPOK, PAaBHLIX TEKYIIEH IO 3HAYEHUIO
BRIPaXKeHUsT ORDER BY. be3 ORDER BY paMKa IO yMOJIYaHWIO COCTOMT M3 BCEX CTPOK pa3mera.
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 BKJIIOYaeT BCe 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, MHI IIOJIYYHM COBCEM [OpPYyrue pe3yabTaThl:

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

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

18



PaC].T.II/IpeHHbIe BO3MO2KHOCTH

4800 | 25700

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).

OkoHHBIE (PYHKIIUN pa3pelllaeTcs HCIOJIb30BaTh B 3allpOCe TOJILKO B CIIHCKE SELECT U IIPenJIoKeHUHU
ORDER BY. Bo Bcex OCTalIbHBIX IPEOI0KEHUSIX, BKITI0Yasi GROUP BY, HAVING M WHERE, OHHU 3allpPeIlleHkbl. ITO
00BSICHSIETCSI TEM, YTO JIOTUYECKHU OHU BBITIOJIHSAIOTCS IIOCJIEe OOBIYHBIX arperaTHHIX GYHKIIUN, a 3HAUYUT
arperaTHyI0 GYHKIIMIO MOXKHO BhI3BaTh U3 OKOHHOM, HO He HA00OpOT.

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, Pasmene 9.21, 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 JIOﬁaBJ'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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IIpumeuanue

XoTss HaclemoBaHMEe 4YacTo OBIBAaeT IIOJIE3HO, OHO HE UWHTErPUPOBAHO C OTpPaHUYEHUSIMU
VHUKAJIbHOCTH M BHEUIHMMM KJII0OYaMM, YTO OTPaHMYMBAET €ro NpuMeHUMOCTh. [lompoGHee 3To
omnuceiBaeTcsa B Pasgerne 5.9.

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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CucrteMa BBIIENSAET O uAeHTH(HKaTOpa He 0Oojlee NAMEDATALEN-1 OaiiT, a 6ojee OIMHHBIE MMeHa
ycekatorcsa. [1o ymomyaHuio NAMEDATALEN paBHO 64, Tak 4TO MaKcCuUMalibHas OJIMHA UAeHTHU(UKaTOopa
paBHa 63 Oaiitam. Eciu 3TOro HegoCcTaTO4YHO, 3TOT IIpedesl MOXKHO yBEJIMYUTh, U3MEHUB KOHCTaHTY
NAMEDATALEN B datine src/include/pg_config _manual.h.

KmroueBrle CloBa ¥ UOEHTH(GUKATOPH 6€3 KaBLUYEK BOCIIPUHHMAIOTCS CHCTEMOM 0e3 yuéTa perucrpa.
Takum ob6pa3om:

UPDATE MY_TABLE SET A

5;
PABHOCHJIBHO 3aIlNCH:
uPDaTE my_TabLE SeT a = 5;

YacTo ucronb3lyeTcs HeopMaabHOE COTJIAIlleHNEe 3allMChIBAaTh KITI0UEBHIE CJIOBA 3arjlaBHBIMU OyKBaMH,
a UMeHa CTPOYHLIMH, HalPUMED:

UPDATE my_table SET a = 5;

EcTh ¥ mpyroii Tum uUOeHTUPUKATOPOB: omoesi€éHHble udeHmupukamopsvl UMu udeHmugpukamopsl 8
Kasviukax. OHHU 00pa3yIOTCA MPU 3aKIIOYEHWH OOLIYHOTO Habopa CHMBOJIOB B OBOMHEIE KABHIYKH (").
Takue umeHTU(UKATOPE! Bcerna OyOyT CUNTATLCS HOeHTH(GHUKATOPaMHU, HO He KJIIIOUeBEIMH CJIOBaMH. Tak
"select" MOXKHO WMCIIOJIb30BaTh [Jid 0003HAYEHUsS CTOJIOIa wiau TabmuIbl «select», Torma Kak select
0e3 KaBEIYEK OymeT BOCIPUHST KakK KITIOYEBOE CJIOBO U IIPUBEHET K OImnbKe pa3zbopa KOMaHIEl B MECTE,
TIe OXKHUOAeTCSA UMS TaOIUIThl WU CToNOIa. TOT XKe mIpuMep MOXKHO MepenucaTh C UIeHTHPUKATOpaMu
B KaQBHIUKAX CIENYIOIIUM 00pa3oM:

UPDATE "my_table" SET "a" = 5;

HNpenTrndukaTopsl B KaBbIYKaxX MOTYT COIEepPIKaTh JII0Oble CUMBOJIBI, 3a UCKJIIOUEHNEM CUMBOJIa C KOOOM
0. (UToOBI BK/IIOYUTH B TaKOM UOEHTU(PUKATOP KaBLIYKH, TPOOYOIUPYNUTE UX.) ITO ITO3BOJISIET CO30aBaTh
TaOIUIEI ¥ CTOOLLI C UMeHaMU, KOTOphle WHade ObIIM OBl HEBO3MOXKHEI, HaTpUMeP, C TpobelaMu UIn
aMmnepcagamu. OrpaHudeHre OIUHEL IPDU 9TOM COXPaHSETCH.

Emé onun BapuaHT UAeHTUDUKATOPOB B KaBhIUKaX II03BOJISET MCIONIL30BaTh CUMBOJEL Unicode mo ux
KomaM. Tako¥ ugeHTUUKATOP HauMHAETCsS C Us (CTpodYHas uiaM 3ariaBHass U U aMIepcaHn), a 3aTeEM
cpa3sy 6e3 mpobesyioB UAET OBOWHAS KaBbIYKa, HAIPUMED Us"foo". (3aMeThTe, YTO IIPU 3TOM BO3HUKAET
HEOJHO3HAYHOCTH C OIIEPaTopoM &. UTOOE! €€ n36ekaTh, OKPyKaiTe 3TOT onlepaTop npobenaMu.) 3aTeM
B KaBBEIYKaX MOJXKHO 3aIKCHBaTh cuMBoJIbl Unicode nByms criocobamu: oOpaTHas Kocas 4epTa, a 3a Hel
KOJI CUMBOJIa U3 YeTHPEX MeCTHAOIlaTEpUYHEIX Iudp, 11ubo obpaTHAsS Kocas 4epTa, 3HaK IIJII0C, a 3aTEM
KO 13 IIIeCTU HIeCTHaAIlaTepuYHbIX Iudp. Hanpumep, ugeHTUGUKATOP "data" MOXKHO 3allucaTh Tak:

Us&"d\0061t\+000061"

B cnepyroomeM MeHee TpPHBHAIBHOM IIpEMepe 3aKOOMPOBAHO DPYCCKOEe CJIOBO «CJIOH», 3alllCaHHOoe
KUPUINUIEN:

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

Ecnu BEI XOTHUTE UCIIOIB30BAaTh He 00PATHYIO KOCYIO YePTy, a OPYTroM CIELCUMBOJI, €0 MOXKHO YKa3aTh,
mo6GaBUB UESCAPE TIOC/IE CTPOKHU, HAaIIPUMeED:

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

B KayecTBe CHeICMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIeCTHAAIATEPUUHOM udPHI, 3HaKa
TTIOC, anmocTpoda, KaBLIYKYM WU TTPOOETbHOT0 CUMBOJIa. 3aMEThTE, YTO CIIELICMMBOJ 3aKJTIOYAEeTCs He B
OBOMHBIE KABBIYKH, @ B allOCTPODHI.

YToOH cHenaTh CIIElCUMBOJIOM 3HaK anmocTpoda, HATUIITHUTE eTO ABAaXKIH.

Unicode-¢popMarT moIHOCTHIO IOAEPKUBAETCS TOJILKO IIPH UCIIOJIh30BAHUU Ha CepBepe KOOMPOBKY UTF 8.
Korpma mcrions3yioTcss Opyrue KOOMPOBKU, HONyCKaeTcCs yKalaHue ToJibKo ASCII-cuMBoOB (C KomaMu
oo \007F). M B UETHIPEX, U B IIIEeCTU3HAYHOMN (opMe MOKHO 3aIlMCHBaTh cypporaTHeie napkl UTF-16 u
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TakKuM 00pPa30M COCTaBJIATH CUMBOJIEL ¢ Kogamu Oombiite yeM U+FFFF, XoTs Hanmuuue IIeCTU3HAYHOMR
(bopMBI TEXHUYUECKHU AejlaeT 3TO HeHYKHBIM. (CypporaTHbie Iapbl HE COXPaHAIOTCS HEIIOCPEOCTBEHHO, a
00BbEeIUHSIIOTCS B OOWH CUMBOJI, KOTOPHIHM 3aTeM Kogupyetcsi B UTF-8.)

HNpoeHnTuduKaTOp, 3aK/IIOYEHHBIM B KaBBIYKM, CTAHOBUTCS 3aBHCHUMBIM OT pErucTpa, Torga Kak
uneHTUUKATOPH 63 KaBLHIUEeK BCETa MePeBOAsTCS B HUXKHUM peructp. Hanmpumep, ugeHTUGUKATOPEI
FOO, foo M "foo" CUMTAIOTCSA OOMHAKOBEIMU B Postgres Pro, Ho "Foo" M "FOO" OTJIMYHEI OPYT OT Apyra u
oT mpepsigyux TPEX. (I[IpuBemenne UMEH 6e3 KaBBIYEK K HUXKHEMY PEerHCTPY, KakK 3To menaeT Postgres
Pro, HecoBmecTumMoO co ctaHmapToM SQL, KOTOPBIM TOBOPHUT O TOM, UTO MMEHA MOOJIZKHBLI MPHUBOOUTHCS
K BepxXHeMy peructpy. To ecTh, COTJIaCHO CTAHOAPTY foo MOOJXKHO OBITH SKBHBAJIEHTHO "FOO", a He
"foo". IToaTOMy IIpM CO3TaHUU IEPEHOCUMEBIX ITPUIIOXKEHUN pPeKOMeHOyeTcs ubo BCcerma 3aKiodaTh
ompeneneéHHoe UMS B KaBLIUKY, MO0 He 3aK/I04YaTh HUKOITA.)

4.1.2. KOHCTaAHTHI

B Postgres Pro ects TPU TUIIa KOHCTAHT no@pasyMeeaeMblx munoag: CTPOKH, OUTOBBIE CTPOKH U 4YHCIIa.
KoHCTaHTH MOXKHO TakKXKe 3alluCHIBATh, YKa3bIBad THUIIBI ABHO, YTO IIO3BOJIAET IIPEOCTAaBUTh HUX Oonee
TOYHO 1 06pa6OTaTB bonee 3(1)(1)6KTI/IBHO. Ot BAPHUAQHTEI PACCMATPUBAIOTCA B CJIIEOYIOIIUX IIOOPa3aeiiax.

4.1.2.1. CTPpOKOBbI€ KOHCTAHTbI

CTpokoBasi KOoHCTaHTa B SQL — 3TO oOBIYHAS IIOCIEOOBATEJIbHOCTh CHMBOJIOB, 3aK/IIOUEHHAS B
aroctpodwl ('), HampuMep: '3to crpoka'. YTOOH BKJIIOYUTH alloCTPod B CTPOKY, HANMIINTE B HEU OBa
arioctpoda pAOOM, HaIpUMep: 'Xauua n''Apx'. 3aMeTbTe, 3TO He TO Ke caMoOe, UTO OBOMHASA KaBhIYKa

™.

[IBe CTPOKOBEIE KOHCTAHTHI, Pa3geléHHbIE MPOOETbHEIMA CUMBOJIAMU U MUHUMYM OOHUM nepesooom
cmpoku, oOBeIUHSIOTCS B OmHY W oOpabaThBalOTCs, KakK eciu OBl cTpoKa Oblyla 3amucaHa B OTHOU
KoHcTaHTe. Hanpumep:

SELECT 'foo'
'bar’';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIuCh:
SELECT 'foo' 'bar';
CUYMTAETCSI CUHTAKCHUYeCKOM omubKoi. (OTO HECKOILKO CTPAaHHOE ITOBEMIEHNE OIIPEieIeHO B CTaHOapTe
SQL, Postgres Pro mpocTto crnenmyeT eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbl CO crneunocsienoBaTesibHOCTAMMU B cTune C

Postgres Pro Takke DpmHUMAaET «CIIEIIIOCIeA0BAaTEIbHOCTI», YTO SABISAETCS PacCIIUpeHNeM CTaHOapTa
SQL. CTpoka CO CIIEINOCIe0BaTEILHOCTIMU HaYMHAETCsI C OYKBB E (3arIaBHOM WM CTPOYHOMN),
CTosmel HEeNOCPEeNCTBEHHO Iepepn amocTtpodoM, Hampumep: E'foo'. (Korma KoHCTaHTa CO
CIIEeIIIOCIIeq0BAaTEIbHOCTHIO pa3buBaeTCs Ha HECKOJIBKO CTPOK, OYKBY E HYKHO IIOCTABUTh TOJIBKO IIepe[
TIEePBBLIM OTKPBIBAIOIINM anocTpodoM.) BHYTpH TaKUX CTPOK CUMBOJI 00paTHOM KOCOM 4epTHI (\) HaYuHaeT
C-nmomo6HEIE CneunocsiedosamesbHOCMU, B KOTOPHIX coOYeTaHue 00paTHOM KOCOM YePTHI CO CIIENYIOIINM
cuMBoJIOM(aMu) Ja€T onpenenéHHoe 6aliTOBOe 3HaYeHHe, KaK IToKa3aHo B Tabnute 4.1.

Taonauma 4.1. CneumnocjiegoBaTrejIbHOCTH

Crenmoc;jienoBaTejIbLHOCTD HNHuTeprnperanus
\b CUMBOJI «3a00#»
\f nomada GOopMHEI

\n HOBas CTPOKa

\r BO3BpaT KapeTKHu
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CrnenmociienoBaTejIbHOCTh HNHuTeprnperanusi

\t Tabynsaumus

\o, \oo, \ooo (o =0-7) BOCBMEPHUYHOE 3HaUeHHue OanTa

\xh, \xhh(h=0—9,A—F) IIecTHaOIlaTepUYHOe 3HaYeHue Oaiita

\uxxxx, \Uxxxxxxxx (x=0—9,A—F) 16- wnm 32-OMTHBINM IIeCTHAOIATEPUYHBIN KO
cumMmBoJjia Unicode

JIro60oi mpyroi CHMBOJI, UAYIIUHM ITOCJIE 0OPAaTHOM KOCOHM YEePTH, BOCIIPUHUMAETCs OyKBajbHO. TaKuM
00pa30oM, 4TOOH! BKIIIOYUTEL B CTPOKY 00paTHYIO KOCYIO UepTy, Hy3KHO HalKCcaTh OBe KOCHIX 4ePTHL (\\).
Tak ke MOXXHO BKJIIOUMTDb B CTPOKY anmocTpod, Hamucas \ ', B JOMOJIHEHUE K OOBIYHOMY CITIOCO0y ''.

BBl mOMmKHBI 1103aO60TUTHCS, YTOOBI OAWTOBBIE IIOCJIENOBATEIBHOCTH, KOTOPBIE BBl CO37Aa€Te TaKUM
00pa3oM, 0coOeHHO B BOCBMEPUYHON U IIeCTHa[llaTePHYHOU 3amucy, oOpa30BHIBANIM [OIYCTHUMEIE
CUMBOJIIHI B cepBepHOM KoaupoBke. Korma cepBep paboTaet ¢ kogupoBkou UTF-8, BMecTo Takoi 3anmucu
0aliT clemyeT MCIIOJIb30BaTh CcIelIocnenoBaTenbHocTH Unicode unm anbTepHATUBHBIM CHUHTaKCUC
Unicode, onucauusii B [logpasnene 4.1.2.3. (B IpOTUBHOM CiIydae HPUOETCS KOOWPOBATL CUMBOJIBL
UTF-8 BpyuHyI0 U BBIIUCHBATH UX I10 OaliTaM, 4YTO OUYeHb HeyIoOHO.)

CneunocnenoBaTebHOCTH ¢ Unicode TOMHOCTHIO IMOANEPKMBAIOTCSA TOJILBKO IIPU MCIIOJIB30BAaHUM Ha
cepBepe KOOWPOBKU UTF8. Korma MCIONB3yIOTCS OPYyrUe KOOUPOBKHW, OOIIYCKAeTCs yKa3aHWe TOJIBKO
ASCII-cumBosioB (c KogaMu mo \u007F). M B 4eTHpEX, U B BOCBMU3HAYHOU HOopMe MOIKHO 3aIllMCHIBATh
cypporatubie mapsl UTF-16 u TakuM 00pa30M COCTaBASThL CUMBOJBI ¢ KogaMmu Oojbiine yem U+FFFF
XOTs Hajlu4dre BOCBMHU3HAYHOU (OPMEI TEXHUYECKU HejlaeT 3TO HeHyXKHHBIM. (Korma cypporaTHbie mmapul
HUCTOJIL3YIOTCS C CEPBEPHOM KOAMPOBKOM UTF8, OHU CHadasla 00beqQUHSAIOTCS B OOUH CUMBOJI, KOTOPHIM
3ateM kogupyetcsa B UTF-8.)

BHHUMaHHue

Ecnu mapametrp koHbpurypanum standard conforming strings mmeeT 3HadeHue off, Postgres
Pro pacnosHaéTr oOpaTHYI0 KOCYI0 YepTy KaK CIELCHMBOJI U B OOBIYHEIX CTPOKaX, ¥ B CTPOKax
CO cuennocienoBaTenbHOCTAMU. OmHako B Bepcum PostgreSQL 9.1 mo yMon4YasHWIO IPUHSTO
3HauYeHHWe on, ¥ B 9TOM cJiydae oOpaTHas Kocas depTa PacCIO3HAETCS TOJBKO B CIELCTPOKaXx.
9710 noBeneHUe OOMIbIIE COOTBETCTBYET CTaHAApPTy, XOTS MOXKET HapyluTh paboTy NPUIIOKEHNH,
paccuuTaHHBIX Ha OPeObIAyIIui pexkuM, Korga obpaTHas Kocasl 4yepTa paclio3HaBajach Be3fe. B
KadyeCTBe BPDEMEHHOTO pelleHUs BE MOXKeTe U3MEeHUTh 9TOT lTapaMeTp Ha of f, HO JIy4dIlle YUTH OT
Tako¥ nmpakTuku. Eciiu BaM HykHO, 4T0OBE o6paTHasi Kocas dyepTa IPencTaBisiiia ClelualbHbIN
CHMBOJI, 3ajaliTe CTPOKOBYIO KOHCTaHTY C E.

B pomomHeHmMe K standard_conforming_strings IIOBemeHHEM OOpPATHOM KOCOH dYepTHl B
CTPOKOBEIX KOHCTAHTaX yIIPaBIAIOT apaMeTpHl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKeT BKJII0YaTh CUMBOI ¢ KomoM 0.

4.1.2.3. CTpoKOBble KOHCTaHTbl CO cneuynocsieposBatTesibHOCTAMMU Unicode

Postgres Pro Takxke mogmepXuBaeT eIE€ OOWH BapHaHT CHELIIOCIefOBaTeIbHOCTEM, MO3BOISIONIUM
BKJIIOYaTh B CTpoku cuMBoabl Unicode mo wx komam. CTpokKoBasi KOHCTaHTa CO
crienmocienoBpatenbHOCTIMU Unicode HauMHaeTcs ¢ Us (CTpouYHast UM 3arjiaBHas U m aMIiepcaHp), a
3aTeM cpaldy 6e3 mpobesioB UAET anocTpod, Hampumep Us ' foo'. (3aMeThTe, YTO IIPHU 3TOM BO3HUKAET
HEOIHO3HAYHOCTD C OIIePaTopoM &. UTOOHI €€ n36exkKaTh, OKpyxkKalTe 3TOT onepaTop nmpobdenamu.) 3aTeM
B amocTpodax MOXKHO 3aIllMChHBaATh CUMBOJE Unicode mByMsi cmocoGamu: oOpaTHas Kocas dyepTa, a 3a
HeM KO CUMBOJIa U3 YETHIPEX IeCTHAAIlaTePUYHLIX IIudp, nubdo oOpaTHas Kocas dyepTa, 3HaK IIIIOC, a
3aTeM KO M3 IIeCTHU IIeCTHaAllaTEPUYHBIX TUdp. HanmpuMep, CTPOKy 'data’' MOXKHO 3alucaTh TakK:

Us&'d\0061t\+000061"
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B cnepyroiieM MeHee TPUBHAIbHOM IIPUMEpPE 3aKOOWPOBAHO PYCCKOE CIIOBO «CJIOH», 3alMuCaHHOe
KUPUIIINLEN:

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

Ecnu BEI XOTHUTE UCIIONIB30BaTh He 00PAaTHYIO KOCYIO YepTy, a OPYTroi CIelCUMBOJI, €0 MOXKHO YKa3aTh,
mo6aBUB UESCAPEIIOC/E CTPOKH, HATIPUMED:

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

B KayecTBe CHeICMMBOJIa MOXKHO BHIOpPATh JTI000M CHMBOJI, KPOME IIeCTHAAATEPUUHOM (P, 3HaKa
IUTIOC, anocTpoda, KaBEYKY UJIU IPOOEIbHOI0 CUMBOJIA.

CrennocnenoBatenbHocTu ¢ Unicode mommepKuUBaiOTCsS TOJMBKO IIPW KMCIONbB30BAaHUK Ha cepBepe
KOoOupoBKU UTF8. Korma MCIONB3YIOTCS APYyrue KOAWPOBKM, OOIIyCKaeTcsi yKalaHue Tonbko ASCII-
CcUMBOJIOB (C KomamMum mo \007F). M B dYeTHIPEX, W B IIIEeCTU3HAYHON ¢(opMe MOKHO 3aluCHIBATh
cypporatubie mapbkl UTF-16 u TakuM 06pa30M COCTaBASITL CUMBOMIL ¢ Kogamu Oojbiine yem U+FFFF
XOTSI Halln4uMe IIeCTU3HAaYHOM (QOPMEBI TEXHUYECKU AejiaeT 3TO HeHyKHBIM. (Korpma cypporaTHble maphl
HUCIIOJIE3YIOTCSI C CEPBEPHOM KOAMPOBKOM UTF8, OHM CHadasla 00beOQUHSAIOTCS B OMUH CHMMBOJI, KOTOPHIM
3ateM kogupyetrcsa B UTF-8.)

Takke 3aMeTbTe, YTO cIelnociiefoBaTenbHOCTH Unicode B CTPOKOBBIX KOHCTAaHTaxX paboTaloT, TOJIBKO
Korpga mapaMmeTp KoHdurypaiuu standard conforming strings paBeH on. DTO 0OBSICHSAETCA TEM, YUTO
WHaye KIUEeHTCKUE IIPorpaMMmel, IIpoBepsoue SQL-onepaTopsl, MOKHO OYOEeT BBECTH B 3abJIyXKaoeHUE
U 9KCIUIyaTHPOBaTh 3TO KaK ysI3BUMOCTL, HanpuMep, misd SQL-unweknuit. Ecnu 3TOT mapamMeTp uMeeT
3HaueHUe of f, 3TU CIENIOCIIe0BaTEILHOCTU OyAyT BHI3HIBAThH OLIMOKY.

YT0OBI BKIIIOYUTH CII€ICUMBOJI B CTPOKY 6YKBaJ'[bHO, HaIIMIIINUTE €Tr0 OBaXKbI.

4.1.2.4. CTPOKOBble KOHCTaHThbIl, 3aKJIlOYéHHbIe B A,0J1apbl

XoTsI cTaHOAPTHHIM CUHTAKCHUC AJIT CTPOKOBBEIX KOHCTAHT OOBIYHO IOCTATOYHO yA00eH, OH MOKET IIJIOXO
YUTATHCS, KOTA CTPOKa COOEePZKUT MHOTO amocTPoGdOB MM OOPATHHIX KOCHIX UEPT, TaK KaK KaXKIbIH
TaKO# CHUMBOJII MIPUXOOUTCS MyOIupoBaTh. YTOOH M B TaKMUX CIIy4asX 3alPOCH] OCTABaINCh YNTAEMBIMH,
Postgres Pro mpepmaraeT emié omuH CIoco® 3alMCH CTPOKOBBEIX KOHCTAHT — «3aKIIOYEHHE CTPOK
B monsaphl». CTpoKOBasi KOHCTaHTa, 3aK/JIIOYEHHASA B [OJIJIaphl, HAaYMHAETCS CO 3HakKa fojtapa (S),
Heo0sd3aTeJIbHOTO «Tera» M3 HECKOJbKHWX CHUMBOJIOB U €II€ OJHOTO 3HakKa [AoJjijlapa, 3aTeM CONEPIKUT
OOBIYHYIO TTOCJIENOBATEIbHOCTE CUMBOJIOB, COCTABIIAIOIIYI0O CTPOKY, U OKaQHYMBAETCS 3HAKOM [10J1jIapa,
TEM JKe TeroM U 3aMBbIKAIOIIUM 3HAKOM fojiapa. Hanpumep, cTpoky «2KaHHa A'ApK» MOXKHO 3alucaTh
B HoJUIapax OAByMS criocobamMu:

$S$Xauua 0'ApkS$S
$SomeTag$Xauua n'Apk$SSomeTags$

3aMeThTe, YTO BHYTPU TAKOW CTPOKMU amocTPOdBl HEe HYXKHO 3alMCHBaTh 0COOBIM o6pa3om. Ha camom
mejie, B CTPOKE, 3aKTI0YEHHOH B IOJIIaPhl, BCE CUMBOJIBI MOXKHO 3aTIMCHIBATh B YMCTOM BUAE: COMEPKUMOE
CTPOKM BCEeT[a 3amuchiBaeTcssi OykBambHO. Hu obpaTHasi Kocasi yepTa, HU [axkKe 3HAK AoJjlapa He
SIBJISTFOTCSI CIIEIICMMBOJIaMM, €CJTM TOJIPKO OHM He 00pa3yloT MOCIEem0BaTeIbHOCTh, COOTBETCTBYIOUIYIO
OTKPHIBAIOIIEMY TETY.

CTpoKOBEIE KOHCTAHTHl B AOJIlapax MOXHO BKJIQ[kIBaTh OPYT B IOpPyra, BeIOMpas Ha pa3HBIX YPOBHAX
BJIOKEHHOCTU pa3Hble Teru. Yalle BCEro 3TO UCIOJIb3yeTCs INPU HalWCaHUU ONpeldeleHulN (HpyHKITUU.
Hanpuwmep:

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

3mech OCIenoBaTeNbHOCTE $g$ [\t\r\n\v\\]S$g$ OmpencraBisieT B AojUlapaX TEKCTOBYIO CTPOKY [\t\r
\n\v\\ 1], KoTopast 6ymeT o6paboTaHa, Korga Postgres Pro 6ymeT BHIIONMHATE 9Ty QyHKIMIO. HOo Tak Kak

27



Cunrtakcuc SQL

9Ta MOCJIef0BaTEeIbHOCTh HE COOTBETCTBYET BHEITHEMY Ter'y B Hojulapax ($function$), ¢ TOYKU 3pEHUS
BHEIIIHEN CTPOKU 3TO IIPOCTO OOBIYHEIE CUMBOJIEI BHYTPY KOHCTAHTEL.

Ter CTpPOKH B HoJIIapaX, €CIM OH IIPHUCYTCTBYET, HOJI2KEH COOTBETCTBOBATH IIPABHJIAM, OIIPeHeIEHHBIM
oJIsi UOeHTU(UKATOPOB 6e3 KaBbIYEK, ¥ K TOMY K€ He [OOJIXKeH CodepxKaTh 3HaK mojjapa. Teru
PeruCTpo3aBUCHUMEI, TdK 4YTO $tag$String content$tag$ — IIpaBUJIbBHAd CTPOKaA, a $TAG$String
contentS$tag$ — HeT.

CTpoka B pmoinapax, CIenyiollasl 3a KIIOYeBEIM CJIIOBOM UM UAEHTUOUKATOPOM, HOJIKHA OTHENATHCS
OT Hero NpoOesbHEIMU CUMBOJIAaMM, MHaude [Oojjiap OymeT CYUTAThCA ITPOMOJIKEHUEM MNPEeNBIayIIero
unestTudpumKaTopa.

3akmoYeHre CTPOK B AOJJIaPH HE SIBIIETCS YacThio cTanmapTa SQL, Ho yacTo 310 60ee ymoOGHBIHM CT1OCO0
3aMMCHIBATh CJIOKHBIE CTPOKM, YEM CTAHAAPTHBHIM BapuaHT ¢ amocTpodamu. OH OCOGEHHO TONE3€H,
KOTJla HYXKHO TPENCTaBUTh CTPOKOBYIO KOHCTAHTY BHYTPHW APYTOM CTPOKM, YTO HACTO TpebyeTcs: B
OTIpENiENIEHUSIX TPOLEeAYyPHBIX (GYHKIMHN. OTrpaHUYUBIINCH TOMBKO amocTpodaMu, KaXKOylo 0O0paTHYIO
KOCYI0 YepTy B TIPUBEIEHHOM TPUMEPE MNPUIIIOCH OBl 3aMMCHIBATH YETHIPHMS TAKUMW CHUMBOJIAMH,
KOTOpBIEe OBl 3aTEM YMEHBIIUINUCEH [0 ABYX MPHU pa3bope BHEIIHEW CTPOKH, W HAKOHEI[ 10 OJHOTO MpHU
00paboTKe BHYTPEHHEHW CTPOKU BO BPEMS BHITIOTHEHUS QYHKITHH.

4.1.2.5. butoBble CTPOKOBbIE KOHCTAHTbI

BuToBEIE CTPOKOBBEIE KOHCTAHTHI IIOXO0XKH Ha OOBIYHBIE C OOIOJHUTEJIbHOM OYKBOM B (3arjlaBHOM WU
CTPOYHOM), 100aBIEeHHOW HETIOCPENCTBEHHO Iepey OTKPHIBAIOIINM anocTpodoM (6e3 mpoMeKyTOUHBIX
rpo6eioB), HAaIpUMep: B'1001'. B GUTOBBIX CTPOKOBBIX KOHCTAHTaX HOIIYCKAIOTCS JIUIITL CUMBOJIEL O U 1.

BuToBBIE KOHCTAHTH MOTYT OBITH 3allMCaHbl U IIO-OPYTOMY, B IIEeCTHAAIIATEPUYHOM BHUAE, C Ha4YaIbHOMU
OyKBOMU X (3arjlaBHOM MJIY CTPOYHOM), HAanpuMep: X' 1FF'. Takas 3alIuCch 9KBUBAJIEHTHA IBOUYHOM, TOJTHBKO
YeTHIpe OBOUYHEBIX HM(PHI 3aMEeHAIOTCS OMHOM ITeCTHaAIlaTePUYHOM.

O6e (opMHI 3aIKCH OOMMYyCKAIOT IIEPEHOC CTPOK TaK Ke, KaK M OObLIYHEIe CTPOKOBBIE KOHCTAaHTEL. OOQHAKO
3aK/II0YaTh B OOJIIaphl OMTOBBIE CTPOKH HENIb3sI.

4.1.2.6. YUncnoBble KOHCTAHTbI

YucnoBele KOHCTAHTHI MOT'YT OBITD 3aJaHHEL B CJIeOyrineM 06U.IGM BULE:

I[HQPEI

qu@psel. [ quppPEI] [e [+—] qHPPHI]
[gu@psl] . quppri[e [+—] yHPPEI]
qu@pele [+—] gHPPEI

rOe yugps — 3TO OOHA MM HECKONBKO AecATHYHBIX mudp (0..9). [Jo unu mocie OeCATUYHOM TOUKU
(mpu eé HamuuWM) OOJXKHA OBITH MUHHMYM OfOHa nudpa. Kak MuauMyM ofHa 1udpa monIKHa CIIegoBaTh
3a 0003HaYEeHWEM 3KCIIOHEHTH! (e), €CIM OHO IPHUCYTCTBYET. B 4MCIIOBOM KOHCTaHTE HE MOIKET OBITh
mpo6esioB UK APYTUX CHMBOJIOB. 3aMeThTe, UTO JII000M 3HAK MHHYC WX IJIIOC B Hadajie CTPOKU HEe
CYHTAEeTCs 4aCThIO UHCIIAa; 3TO OIlepaTop, IPUMEHEHHLIM K KOHCTAHTe.

Heckomnbpko IIPUMEPOB HOIMYCTUMEBIX YHMCJIOBEIX KOHCTAHT:

4?2

3.5

4,

.001

5e2
1.925e-3

YucnoBasgs KOHCTaHTa, He cofepzKallasd TOYKM M SKCIOHEHTH, M3HAa4YaJlbHO pacCMaTpUBaeTCsA Kak
KOHCTaHTa THNA integer, €CJIM €€ 3Ha4YeHHe yMeImlaeTcsa B 32-OMTHHIM THUII integer; 3aTeM Kak
KOHCTaHTa THUIIa bigint, €Cliu e€ 3HadYeHUue yMeIaeTcs B 64-OMTHHIM bigint; B MPOTUBHOM CJIydae
OHa IIpUHUMAaET TUM numeric. KOHCTAHTH], comepzKalllie OeCATAYHbIe TOYKYU /U 9KCIIOHEHTHI, BCeTrma
CUUTAIOTCSI KOHCTAHTAMU THUIIA numeric.
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HM3HavyanmbHO Ha3HAYEHHBIM THUII JAaHHBIX YHCJIOBOM KOHCTAHTHI 3TO TOJIBKO OTIpPaBHAs TOYKa IS
aJITOPHUTMOB OIIPEeeHus TUIla. B OOBITMHCTBE CIyYaeB KOHCTaHTa OyoeT aBTOMaTUYEeCKU IIpHUBedeHa
K Haubojlee MNOOXOOsIIEeMy THIIy MOJI HAHHOIO KOHTEKCTa. I[Ipu HeoOXOOMMOCTH BHl MOXKETe
MIPUHYOUTEIbHO NHTEPIPETUPOBATh YHCJIOBOEe 3HAaYeHHE KaK 3HaYeHHe OIpeneIéHHOrO THIla, IPUBEIs
ero THUII K Hy2kKHOoMY. Hampumep, BEI MOXKeTe cOejaTh, YTOOB YHCJIOBOe 3HAUYeHWe PacCMaTPHUBAJIOCh KakK
uMeroInee TUII real (float4), HaIUCaB:

REAL '1.23' —- CTPOKOBBIE CTHIb
1.23::REAL —-— crunb Postgres Pro (HCTOpHYEeCKHUH)

Ha camoM pgesie 3TO TOMBKO dYaCTHBIE CIIydauW CHUHTAKCHCA MPUBENEHUS THUIMOB, KOTOPHIM Oymer
paccMaTpuBaThCs Hasiee.

4.1.2.7. KOHCTaHTbI ApPYyrux TUNoB
KOHCTaHTy 00blYHO20 TUIIa MOXKHO BBECTHU OOHUM M3 CIIEOYIOIINX Ccroco00B:
type 'string'
'string'::type
CAST ( 'string' AS type )
TeKCT CTPOKOBOIM KOHCTAHTHI IepemaéTcs mpolleqype npeobpa30oBalHus BBOMA [JIsI THUIA, 0003HAYEHHOTI 0
30eCh type. PesyanaTOM CTAaHOBUTCA KOHCTAaHTA YKA3aHHOI'O THIIA. ABHOE IIpuBEeOeHKue THUIIa
MOZKHO OITyCTUTB, €CJIA Hy}I{HBIfI TUII KOHCTAHTEHI OIIpeneyiieTCsd OJHO3HA4YHO (HaHpI/IMep, KOorga OHa

MTPUCBAUBAETCS HETIOCPENCTBEHHO CTOIOIY TabGJIMIILI), TAK KaK B 9TOM CiIydae IIPUBeOeHUe IIPOUCXOIUT
aBTOMATUYECKH.

CTpOKOBy'IO KOHCTAQHTY MOZKHO 3allMCaTh, HCIIOJIb3YsA KakK OOBIYHEIH CHUHTAKCHC SQL, tak u (l)OpMaT C
OOoJIllapaMu.

Takzke MOXKHO 3aIucaTh IPHUBEeIeHNe TUIIOB, UCIIOIb3ys CUHTAKCUC QYHKIIMM:
typename ( 'string' )

HO 3TO paboTaeT He [OJIsT BCEX MMEH TUIIOB; MompoOHee 06 3ToM HanucaHo B [logpasmene 4.2.9.

KoHCTpyKIMIO ::, CAST() W CHHTAKCHC BBI30Ba (QYHKIIMM MOXKHO TaKKe WCIONb30BaTh MIJIs
mpeobpal30BaHUs TUITOB OORIYHEIX BEIPAaKEHUH BO BpeMsT BHITIOJTHEHU ST, KaK onmucaHo B ITogpasmerne 4.2.9.
Bo wuzbekaHne CUHTAKCHUYECKOW HEONPEeAeNéHHOCTH, 3alUCh run 'crpoxa' MOIKHO MCIIOIb30BaTh
TOJIBKO [JIS YKa3aHWS THUIla OPOCTOM TEKCTOBOM KOHCTAHTHL. EmE OmHO OorpaHMYeHUE 3alUuCHU THI
'crpoxa': OHA He paboTaeT IJIsi MAaCCUBOB; IJISI TAKUX KOHCTAHT CJIELyeT UCIIOIb30BaTh : : WU CAST ().

CuHTaKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAsSeTCS 0000IIeHMEM CTaHOapTa:
B SQL Tako#l CHHTaAKCUC IIOOAepKUBaeT TOJIbKO HEKOTOPHIE TUIIHI JaHHBIX, HO Postgres Pro mosBomnseTt
HUCIIOJIB30BaTh ero Oy Bcex. CUHTAKCHUC C : : MMeeT UCTopudYeckue KOpHU B Postgres Pro, Kxak u 3anuce
B BUJ1€ BbI30Ba Q)YHKHI/II/I

4.1.3. OnepaTtopbl

HNmsi omepaTopa obpal3yeT IIOCJIEOBATENILHOCTh He 0o0jiee yeM NAMEDATALEN-1 (mo ymomgaHuio 63)
CHMBOJIOB U3 CIIELOYIOIero CIucKa:

+-*/<>=~1@#% " &|" 7
OnHaAKO OJIst UMEH OIIePaTOPOB €CTh eIlé HECKOJIbKO OTPAaHUYEHUHN:

* CoueTaHUs CUMBOJIOB —— ¥ /* He MOTYT IPUCYTCTBOBATh B UMEHU OIlepaTopa, TakK Kak OHU OyOyT
0603HauaTh Ha9ajlo KOMMeHTapus.

* MHOroCUMBOJILHOE UMS ormepaTtopa He MO2XKET 3aKaH4YUBAThCAd 3HAKOM + UJIX —, €CJIK TOJIBKO OHO He
COOEePXKUT TaKKe OOUH U3 3TUX CUMBOJIOB:

~1T@#%N " &

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

T2
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4

3anuceBasi HecTaHAapTHEIE SQL-omepaTophl, OOBIYHO HYXKHO OTHEJISITH MMEeHa COCEeTHUX OIEPAaTOPOB
mpobenamMu Ojid OGHO3HAYHOCTU. HanmpuMep, eciy BeI OTPEAEINIIN JIEBEIM YHAPHEBIN OIIEPATOpP C UMEHEM
@, BBI He MOXKeTe HalucaTh X*QY, a MOJIXKHEI HanmucaTh X* @Y, 4ToOvl Postgres Pro ogHO3Ha4YHO IIpoYnTal
9TO KakK [JBa oIlepaTopa, a He OOVH.

1.4. CneuManbHbie 3HAKU

HekoToprie He andaBUTHO-IIM(PPOBEIE CHMBOJIBI MMEIOT CIEIMalbHOe 3HadeHHe, HO IIpU 3TOM
He SBASIOTCS omnepatopaMu. IlogpoOHee uX HCIIOIb30BaHUME OyOeT PacCCMOTPEHO IIPU OIIHMCAHUU
COOTBETCTBYIOIIETO 3JIEMEHTa CUHTaKCHCca. 3[eCh OHU YIIOMUHAIOTCS TOJILKO AJIsI CBeOeHUs U 000011eHNU S
UX IIpeJHa3Ha4YeHud.

* 3Hak mosutapa ($), mpeaBapsIOMIUi YUCII0, UCIIOIb3YeTCs OIS MPEeACTaBIeHUS ITO3UIIMOHHOTO
rnapamMeTpa B TeJie onpeneaeHus GyHKIIUNA UIIH IOATOTOBIEHHOrO OoIepaTopa. B Apyrux KOHTEKCTax
3HAK [oJIlapa MOXKeT ObITh YaCThI0 UAEeHTU(UKATOPA UM CTPOKOBOM KOHCTAHTHI, 3aK/II0OUEHHON B
OOJIIapHL.

* Kpyrmneie ckoOku ( () ) UMeIOT OOBIYHOE 3HAaYEeHNE U IPUMEHSIOTCS OIS TPYIIUPOBKY BEIPazKeHUN
Y TIOBHIIIEHUS TPUOPUTETA ONepanuii. B HEKOTOPHBIX CIydYasX CKOOKHM — 3TO HeoOXomuMasi 9acTh
CHUHTaKCHCa omnpeneneéHHbx SQL-KoMaH]I.

* KsampaTHbIe CKOOKY ([ ]) IIPUMEHSIIOTCS [JIsT BEIOEJIEHUS 3JIEMEHTOB MaccuBa. [logpobHee MaCCHUBEI
paccMmaTpuBaloTcs B Pasgene 8.15.

* 3ansartrie (,) HUCIIOJIB3YIOTCA B HEKOTOPHIX CMHTAKCUYECKUX KOHCTPYKIUAX OJIA Pa3OeJIEHUud
9JIEMEHTOB CIIMCKa.

* Touka c 3ansaToi (;) 3aBepuraetr KoMany SQL. OHa He MOXKeT HaXOOUTHCS HUTOEe BHYTPU KOMaHIEHI,
3a UCKJII0YeHNEeM CTPOKOBLIX KOHCTAHT UIU UAeHTU(HUKATOPOB B KaBhIYKaX.

e IIBoeTouue (:) IPUMEHSIETCS OJIS BEIOOPKU «CPe30B» MaccuBOB (cM. Pazmen 8.15.) B HEKOTOPHIX
ouanektax SQL (Hampumep, B Embedded SQL) nBoeTtoure MokKeT OBITE TPe¢GUKCOM B UMEHHU
IepeMeHHOMH.

* 3BEé3mo4Ka (*) UCIOJIb3YEeTCS B HEKOTOPHIX KOHTEKCTaX Kak 0003HaYeHUEe BCEX MOJIeM CTPOKU
WUJIX COCTABHOIO 3HadYeHusa. OHa TakKe UMeeT CIelliajibHOe 3HadeHNe, KOTa UCIIONb3yeTCsa Kak
apTryMeHT HEeKOTOPHIX arperaTHHIX (PYHKIWUM, a8 UMEHHO (PyHKINI, KOTOPHIM He HYKHEI IBHBIE
ImapaMeTpkhl.

* Touka (.) HCIIONb3yeTCs B YMCJIOBLIX KOHCTAHTAX, a TaK¥Ke OJIA OTOEeIeHUsT UMEH CXeMbI, TaOIUITLl U
cTosbIa.

4.1.5. KomMmeHTapum

KOMMeHTapI/Iﬁ — J3TO IIOCIIeJOBATEJIbHOCTE CHMBOJIOB, KOTOpPad HAQ4YHWHAETCA C OBYX MHHYCOB H
IIPOOOJIZKAETCA OO0 KOHIIa CTPOKH, HAITPUMED:

—— 3TO CTaHOAPTHHBIM KOMMeHTapu# SQL

Kpowme sToro, 6;104HBle KOMMEHTAapPUHU MOXKHO 3alUCHBATh B cTuie C:

/* MHOTOCTPOUYHLIE KOMMEHTAPUH

* C BIOXEHHOCTLIO: /* BIOXEHHBIH GIOK KOMMEHTapud */

*/
roe KOMMEHTapuil HaunMHAaeTCs C /* U IPOHOJIKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */. Bio4yHbIe
KOMMEHTapU¥! MOXKHO BKJIaAbIBaTh OPYT B APYyTa, Kak pa3penieHo 1o ctarmapty SQL (Ho He pa3pellieHo B
C), Tak 4TO BBl MOXKETEe KOMMEHTHUPOBATH O0JIbINe G6JIOKK KOfa, KOTOPLIE IIPK 3TOM YK€ MOT'YT COfiepXaTh
0JI0KM KOMMEHTapPUEB.

KOMMGHTapI/Iﬁ yoandeTCd M3 BXOOHOT'O IIOTOKaA B Ha4Yadlie CHMHTAKCHYECKOI'O aHallu3a " q)aKTI/I‘{eCKI/I
3daMEHAETCsA HpOGGJ’IOM.

4.1.6. NMpuopuTteTbl ONnepaTopos
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B TaGnuile 4.2 moka3aHHl IIPUOPUTETH U OYEPEOHOCTL OMEPATOPOB, HmeMcTByioiue B Postgres Pro.
BoNbIIMHCTBO OIEPATOPOB UMEIOT ONVHAKOBEIM IIPUOPUTET U BEIYUCIIAIOTCA ClIeBa Hanpaso. [Ipuopuret
U 0U4ePEOHOCTD OIIEPATOPOB XKECTKO GUKCUPOBAHEL B CHHTAKCUYECKOM aHaln3aTope.

HNuorpa Bam noTpebyeTcs no6aBiIsiTh CKOOKHY, KOT'Tla BBl KOMOMHMPYETE YHapHbIE M OMHAPHBIE OTIEPATOPHI.
Hanpuwmep, BEIpaxKeHUeE:

SELECT 5 ! - 6;
OymeT pa3o0OpaHo Kak:
SELECT 5 ! (- 6);

TaK KaK aHalu3aTop OO IIOCJIeNHEero He 3HaeT, YTO OIlepaTop ! olpefeléH KaK IIOCT(UKCHEIA, a He
UHGUKCHBIN (BHYTPEHHMI). YTOOH IOIYYUTh JKeJlaeMbIN Pe3yJIbTaT B 9TOM CjIydae, Hy>KHO HalluCaTh:

SELECT (5 !) - 6;

TakoBa 11eHa pacIIuPIEeMOCTH.

Ta6muna 4.2. [IpuopureT oneparopoB (0T 0OJIBIIEr0 K MEHbIIIEMY)

Onepartop/371€eMeHT OuepéaHOCTh OnucaHue
CcleBa-HampaBo pasgenuTenh HUMEH TaOmWUIlHI Hu
cToJIOIa
clieBa-HamIpaBo IpuBeOeHUe THUIIOB B CTUJe

Postgres Pro

[] cleBa-HampaBo BHIOOP 37IEMEHTa MaccHuBa

+ - CIIpaBa-HaJIeBO YHapHBIN ITIOC, YHAPHBIU MUHYC

~ cleBa-HaMpaBo BO3BEMIEHUE B CTEIEHb

* /% CclieBa-HamIpaBo YMHOXK€eHUeE, feJieHue, OCTaTOK OT
OeeHus

+ - CJieBa-HaIIpaBO CJIOZXKEeHHEe, Bl TaHue

(;mro60¥ mpyToi omepaTop) clieBa-HampaBo BCe [Opyrue BCTPOEHHBIE WU
II0Ib30BaTeJIbCKUE OIepaToOpPHl

BETWEEN IN LIKE ILIKE SIMILAR IIpoBepKa OHualna3oHa, IIPpOBepKa
YJIeHCTBa, CPaBHEHUE CTPOK

<> =<=>=<> OIlepaTopPhl CPAaBHEHU S

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

NOT CIIpaBa-HaJleBo JIOTUY€EeCKO€e OTpUIlaHUe

AND clIeBa-HalpaBo jorudeckasi KOHbIOHKITUS

OR cleBa-HalpaBo JIOTU4YeCcKas OU3BIOHKITUSA

3aMeThTe, UTO IIPaBUJia IPUOPUTETA OIIEPATOPOB TaKXKe IMPUMEHSIOTCS K OllepaTopaM, OIpeaenéHHbBIM
TIOJTh30BATEJIEM C TEMHU K€ UMEHAMH, UTO U BHIIIIEIIEPEeYUCIIeHHbIE BCTPOEHHBIE oepaTopsl. Hampumep,
€CJIY BB OIPEIENIUTE OIEePaTop «+» IJId HEKOTOPOTO HECTAHAAPTHOTO THUIA JaHHHIX, OH OyIeT UMEeThb TOT
Ke IIPUOPHUTET, YTO ¥ BCTPOEHHBIHN OIIepaTop «+», He3aBUCUMO OT TOT'0, YTO OH y BacC JejaeT.

Korpa B KOHCTPYKIIUKM OPERATOR MCIIONB3YETCSA UMSI OollepaTopa CO CXeMO, HallpuMep TakK:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOT7Ia OPERATOR MMEET MPUOPUTET MO YMOJTYAHUIO, COOTBETCTBYIOIMH B Tabnuie 4.2 CTpPOKe «JI000MH
OPYyTO# omepaTtop». DTO HE 3aBUCUT OT TOTO, KaKMe MMEHHO OIEPATOPHI HAXOOSTCS B KOHCTPYKIUU
OPERATOR () .
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IIpumeuanue

B PostgreSQL mo Bepcuu 9.5 melicTBOBaiIM HEMHOI'O ApPyrUe IIpaBUiia IPUOPUTETA OIepaTopoB. B
YaCTHOCTH, OIlepaTophl <=, >= U <> oOpabaThIBajIMCh 10 00IEeMy IIpaBUITYy; IPOBEPKHU IS MMENHN
0oy1ee BEICOKUY IIPUOPUTET; a NOT BETWEEN U CBSI3aHHBIE KOHCTPYKIMHK paboTaii HeCOrIacOBaHHO
— B HEKOTOPHIX CJIy4asx IPUOPUTETHEE OKa3bIBaJICA OIepaTop NOT, a He BETWEEN. DTHU IIpaBuiia
ObLTM M3MEHEHBI OJIS JIy4Ilero COOTBETCTBUSA cTaHAapTty SQL u O yMeHBbIIeHUS NTyTaHUITHI
M3-3a HEeCOrJIaCOBaHHOM 00pPabOTKM JIOTMYECKU PaBHO3HAYHBIX KOHCTPYKIUM. B OOIBIIMHCTBE
ClIy4daeB 3TU M3MEHEHMUS HUKaK He MPOSBATCSA, NTUOO0 MOTYT IPUBECTH K OIIMOKAM THUIIA «HET
TAaKOT0 oIlepaTopa», KOTOPhEle MOXKHO Pa3pelinTh, mo6aBuB CKOOKU. OOHAKO BO3MOXKHEI 0COOLIE
criydau, Korfga 3anpoc 0yaeTt pa3obpan 6e3 omudKu, HO eTo ITOBeNeHNe MOXKeT U3MeHUThCs. Eciu
Bac OECIIOKOUT, HEe HAPYIIAIOT U 3TU M3MEHEeHUs He3aMeTHO paboTy Balllero IPUII0KEHUS, BhI
MOXKeTe IIPOBEPUTH 3TO, BKIIIOUMB KOH(PUTYPALUMOHHEIY ITapaMeTp operator precedence warning
U IpoHabII0aB, He MOSIBITCSA JIU IPeOyIIpexKaeHUs B XKypHaJe.

4.2. Boipa>keHua 3Ha4YeHuUn

BhIpakeHus 3HAYEHUS MPUMEHSIOTCS B CAMBIX PAa3HBEIX KOHTEKCTaX, HAallpUMep B CIIHMCKEe Pe3yIbTaTOB
KOMaHOH SELECT, B 3HAQUEHMSIX CTOJIOIOB B INSERT WM UPDATE HMJIM B yCJIOBHSX IIOMCKa BO MHOTHUX
KOMaHOaxX. Pe3ynbTaT TAKOTO BHIPAXKEHUS WHOTTA HA3BIBAIOT CKA/AAPOM, YTOOB OTIHUYUTH €Tr0 OT
pe3ynbTaTa TaOIMYHOTO BBEIpAXKEHUsT (KOTOPHIM TPEACTaBiseT coOoi Tabmuily). A caMu BBIPaXKeHUS
3HAYEHUs YaCTO HA3KIBAIOT CKA/APHbIMU (MU TIPOCTO 8blipaxceHusamu). CHHTAaKCUC TaKUX BHIPAKEHUU
MMO3BOJISIET BRIYKUCIIATL 3HAUEHUS U3 MPUMHUTHUBHLIX YaCTel, UCIIONb3ys apudMeTndecKue, JOTHUYeCKue
¥ OPyTHEe OIepalliu.

BBIpa}KeHI/IHMI/I 3HA4YE€HUA ABIIAIOTCA:

KoHcTaHTa UM HEIIOCPEeNCTBeHHOEe 3HAYeHNe
CcrlIKa Ha cTober]

CchlJIKa Ha TO3UIMOHHLIN ITapaMeTp B Tele onpenesieHnss PyHKIIMY UITH IIOOTOTOBIEHHOTO
orepaTtopa

BrlpaxkeHue ¢ UHOEKCOM
BripaxkeHnue BrIGopa MoiIs
IIpumeHeHUE oneparTopa

Br130B dyHKIIUK

ArperaTtHoe BEIpazKeHHe

BEBI30B OKOHHOM QYHKIIUU
[TpuBemeHUEe TUIIOB
[TpuMeHeHME IPaBUJI COPTUPOBKHU
CkansgpHBIN IIOO3aIpoc
KoncTpykTOp Maccusa
KoHCcTpyKTOp TaGMUYHON CTPOKH

KpOMe TOI'O, BEIPAa2XK€HHEM 3HAaYEeHUA ABJIIAI0TCSA CKOOKM (Hpe}:[Ha3Ha‘-IeHHBIe OJIA TPYIIIINPDOBKHU
HOHBBIpa}KeHI/II;I U I1epeoIripenesieHusda IIPUuOPUTETa )

B momosniHeHMe K 3TOMY CIIUCKY €CTh €II€ HECKOJTbKO KOHCTPYKIIHM, KOTOPBIE MOXKHO KJIaCCUPUITUPOBATh
KaK BBIPAXXEHUS, XOTSI OHU HE COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM IpaBuiaaM. OHU OOBIYHO UMEIOT
BuO GQYHKIIUM WK OTepaTopa ¥ OYyOyT pacCMOTPEHBI B COOTBETCTByIOIEM pa3paene [nmaswer 9. Ilpumep
TaKOM KOHCTPYKIIUM — IIPENIOKeHrne IS NULL.
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Mu1 yxke obcymunm KOHCTaHTHL B [lompasmerne 4.1.2. B cremyrommx pasgesiax pPacCMaTpPUBAIOTCS
OCTaJIbHBIE BAPHUAHTHI.

4.2.1. CcbiZIKM Ha cTonObUubI
CchINIKYy Ha cTo0el] MOXKHO 3amnucaTh B popMme:
OTHOMmMEHHE . HUMS_CTOnb1a
3mech orwmomemme — WMSA TabOauLEl (BO3MOXKHO, IIOJTHOE, C MMEHEM CXeMbI) UJIU €€ IICEeBOOHUM,

OTIpefieNIEHHBIN B TIPEOJIOKEHUN FROM. DTO UMS U PA3AEIISAIONIYI0 TOYKY MOXKHO OMYCTUTh, €CITH HUMS
cTosnblla YHUKAJIPHO CpeOu BCcexX TabuIl, 3aqeliCTBOBAaHHLIX B TeKyIleM 3ampoce. (CM. Takxke ['maBy 7.)

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

CchiJIKa Ha IMO3UIMOHHBEIM MapaMeTp HpUMeHsieTcs [y obpallleHusT K 3Ha4YeHWIO, IepefaHHOMYy B
SQL-onepaTtop u3BHe. [lapaMeTpsl UCIONIB3YIOTCSA B onpepeneHusax SQL-QYHKIIMYM U TOATOTOBIEHHBIX
oriepaTtopoB. HekoToprie KIIMeHTCKUEe OUOIUOTEKM TaKXKe IOANePKUBAIOT lepefavdy 3HaYeHUN JaHHBIX
OTOeNbHO OT caMo¥ SQL-KoMaHOBl, U B 9TOM CJIydae IIapaMeTpHl IO3BOJISIOT CChIIAThCS Ha TaKue
3HayeHus. CChIJIKa Ha ITapaMeTp 3alliChIBaeTCs B CIeOyIoIlei ¢popMme:

Syrcio

Hampumep, paccMoTpuM cienyolee onpenenesHre GyHKIU dept:

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

3mechb $1 Bcerpma OyOeT CCHIIATHCS Ha 3HAYEHUeE IIePBOT0 apryMeHTa QYHKIUMN.

4.2.3. NHpekchbl 321eMeHTOB

Ecnu B BEIDA2KEHUU BBI MMeEeeTe OeJI0 C MaCCHUBOM, TO MOZXKHO H3BJI€Yb OHpeHeHéHHBIfI €ro 3JIEMEHT,
HaIlnCaB:

BEIPAXEHHE [ HHOEKC]

WA HECKOJIBKO COCETHUX 3IIEMEHTOB («Cpe3 MaCCHUBa»):

BEIpaXeHHE [ HUXHHH HHIOEKC:BEPXHHH_HHIOEKC]

(3mech KBampaTHBIE CKOOKHM [ ] OOJIXKHBI IPUCYTCTBOBATh OyKBasbHO.) KaxXnwii mwunexc caMm 1o cebe

ABJIAE€TCA BBIPDA2XKEHHWEM, PEe3YyJIbTaT KOTOPOI'O0 OKPYTJIAEeTCAd K 6HPI)KEII>1HI€MY oejoMy.

B ob1iem ciydae sopaxenie MaCCHBA OOJIZKHO 3aK/II0YAThCS B KPYT/Ible CKOOKM, HO UX MOXKHO ONYCTHUTh,
KoT[a BhIpazkKeHHe C HHOeKCOM — 3TO IPOCTO CCHIJIKA Ha CTOJIOel WX MTO3UIIMOHHEIN mapaMeTp. Kpome
TOTO, MOXKHO COETMHUTh HECKOJIBKO MHOEKCOB, €CJIM UCXOOHEIM MacCUB MHOTOMepHLIN. HampumMep:

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

(bynxumnga_maccus (a, b)) [42]

B mocmemHel cTpokKe Kpyribie CKOOKM HeoOxomuMbl. [logpoOGHee MacCHUBBE pPacCMaTPUBAIOTCS B
Pa3pene 8.15.
4.2.4. Bbibop nons

Ecnu pe3ynbTaT BeEIpaKeHHsT — 3HAaYeHHWEe COCTABHOTO Tuma (CTpokKa TaOmWIIHI), TOTHa OHmpefernéHHoe
TI0JIe 9TOM CTPOKK MOXKHO H3BJIeYhb, HAIIHMCAB:

BEIDAXEHHEe . HM4d__IIOJI 4

B o01mieM ciy4ae sopaxemme TAKOTO THUIIA OOJIZKHO 3aKIIOYAThCS B KPYIJIbIe CKOOKH, HO HX MOXKHO
OITYCTHUTH, KOTIa 9TO CChIJIKA Ha TaOIUIly WM MO3UIMOHHBIN mapaMeTp. Hampumep:
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Mod_Tabnuua.cronber]
$1.cTonbern
(dyukumga_xoprex(a,b)) .cTton3

(TakuM o6pa3oM, IOJIHAS CCHIJIKA Ha CTOJI0eIl — 9TO IIPOCTO YACTHHIM ciiy4dail BeiOopa mosis.) BaxkHbIN
OCOOBIY CIy4yall 37eCch — KU3BJIeYeHUe I10JIs U3 CTOJIONa COCTaBHOTO THUIIA:

(cocTaBHOM_cTonbell) .nomne
(Mog_Tabnuia.coCTaBHOU_cTonbel) .mone

3):[eCB CKOOKHU HYXHEI, YTOORBI IMoKa3aTh, UYTO cocTaBHOU_cTonbel — 3TO UMA CTOJ‘[GU;a, a He TaGJ'II/ILII:I, u
YTO Mod_Tabnuiua — UMSA Ta6J'II/ILIbI, a He CXeMEHEI.

BEI MOXKeTe 3alpOCUTh BCe IT0JISI COCTAaBHOTO 3HAUEHUs, HallUCaB . *:
(cocTaBuol_cTonber) . *
OTa 3anuch OEWCTBYET II0-PAa3HOMY B 3aBHUCHMMOCTH OT KOHTEKCTA; ImogpoOHee 00 3TOM TOBOPHUTCS B
I[Togpa3zmene 8.16.5.
4.2.5. IpuMmeHeHne onepaTtopa
CyIiecTBYIOT TPY BO3MOXKHEIX CHHTAKCHCA IIPUMEHEHUS OIIePaTOPOB:

BEpaXeHHe orneparop Bripaxenne (DOMHAPHBIN MHOUKCHEIN OIIepPaTop)
oneparop Bhipaxenue (YHAPHBIN NIPe(UKCHBIN OTIEpaTop)
Bripaxenue oneparop (YHaAPHBIN ITOCTOUKCHBIN OIIEpaTop)

TTie omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONUCAaHHBEIM B [Tompa3smerne 4.1.3, nubo 31O
OIHO U3 KJIIOYEBHIX CJIOB AND, OR ¥ NOT, Tu0O0 MOJIHOE UMS oIlepaTopa B ¢hopMe:

OPERATOR (cxema . HmMd_oneparopa)

CymiecTBOBaHME KOHKPETHBIX OIEPATOPOB M WX TUN (YHAPHBIM MM OMHAPHBIM) 3aBUCUT OT TOTO, KAk
U KaKue OIlepaTOphl OIpedesieHbl CUCTEMOM U II0JIb30BaTejieM. BCTpPOEHHBIE OIlepaTOpPhl ONUCAHBI B
I'mase 9.

4.2.6. Bbi3oBbl hYyHKL UK

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

umMa_QyHKkUHH ([ BblpaxeHHe [, BBIPAXeHHE ... 1)
Hampumep, Tak BEIUHUCISIETCS KBaApaTHHIM KOPEHDb U3 2:
sqgrt (2)

Cnurcok BCTpoeHHEBIX QyHKIUY npuBenéeH B ['nase 9. Ilonb3oBaTesb TakKe MOXKeET OIIpelesIUuTh U Opyrue
dbyrKIIUN.

BrimonHsas 3amnpockl B 6a3e JaHHBIX, T7le OOHU II0JIb30BaTENIM MOTYT He MOBEPSATH OAPYTUM, B 3alUCU
BBI30BOB (DYHKIMM cOoOM0ogaliTe Mepsl IPENOCTOPOXKHOCTH, onnucaHHble B Pasmene 10.3.

ApryMeHTaM MOT'YT OBITH IPUCBOEHEI HeoOs13aTenbHEIe UMeHa. [logpobHee 06 aToM cM. Pazmen 4.3.

IIpuMmeyanue

OyHKIWIO, IPUHUMAIONIYI0 OOWH apryMEeHT COCTaBHOIO TUIIAa, MOXKHO TaKKe BBEI3BIBATh, UCIIOIb3Y S
CUHTAKCUC BLIOOpA 1O0JisL, ¥ Hao00pOT, BEIOOD MOJIST MOXKHO 3amucaTh B PyHKIIMOHAJILHOM CTUJIE.
To ecTp 3amucu col (table) U table.col PABHOCUJIBHBI M B3aWMMO3aMeHsIeMbl. DTO IIOBEOEHUE
He oroBopeHO cTaHmapToM SQL, HO peamm3oBaHo B Postgres Pro, Tak Kak 3TO IIO3BOISET
WCIIOJIb30BaTh (PYHKUMU OJI SMYJISIIUM «BBUMCIAEMEBIX mojel». IlogpobGHee 3TO ommcaHo B
[Togpa3mene 8.16.5.
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4.2.7. ArperaTHblie Bbipa>XeHuUA

AepeeamHoe 8bvlpadiceHue TpeacTaBlsieT co00M IpUMeHeHHWe arperaTHod GYHKIWUKM K CTpPOKaM,
BEIODAHHBIM 3allpPoCcOM. ArperaTHass (GYHKIHWS CBOOUT MHOXKECTBO BXOOHBIX 3HAYEHUH K OJHOMY
BBIXOJIHOMY, KaK HaIllpuMep, CyMMa WU CpegHee. ArperaTHOe BBIpaXKeHHE MOXKET 3allMCHIBAThCS
CJIemyIoUUM 06pPa3oM:

arperartHad_@QyHKUyHg (BelpaxeHue [ , ... ] | nmpemnoxenue_order_by ] ) [ FILTER
( WHERE ycnoBue_¢unbrpa ) |

arperarHad_¢yHkyug (ALL BepaxeHuwe [ , ... | [ #mpepgnoxenue_order_by ] ) [ FILTER
( WHERE ycnoBue_¢unbrpa ) |

arperarHad_¢yakygug (DISTINCT BripaxenHue [ , ... ] | npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbTpa ) |

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

arperarHad_¢yHkyug ( [ BepaxeHue [ , ... ] 1 ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycrnoBue_¢unberpa ) |

3mech arperarmag_¢yaxnms — UMS pPaHee ONpefeiéHHOM arperaTHod QYHKIUKM (BO3MOIKHO,
IOIOJTHEHHOE HMMEHEM CXEMEI), BEIDAXEHHE — moboe BEIPDAKEHHWE 3HaA4Y€HHUd, He CcoOepzxKallee B
cebe arperaTHoro BhIPAXKEeHUWUsA HIIM BBI30Ba OKOHHOM (I)y'HKLII/II/I. Heobs3aTenbHbIE IIPpEenIo2KeHuda
npeninoxenne_order by WU ycioBHe_ ¢uiibTpa OIIUCBEIBAIOTCSI HUXKE.

B mepBoii dopMe arperaTHOTO BhIpaXKeHHUS arperaTtHasd (GYHKIIUS BBI3BIBAETCS [OJI KaxKOOM CTPOKMH.
Bropas ¢dopma sKBHMBajJleHTHa II€pBOM, TaK KaK yKa3aHHe ALL IOApa3yMeBaeTCs II0 YMOJIYaHUIO.
B Ttpetnelt opme arperatHas (QYHKIMS BEI3BIBAETCS OJI BCEX PA3IWYHBEIX 3HAUEHUM BBIPaXEHUS
(mnu Habopa pa3lUYHBLIX 3HAYEHUM, /IS HECKOJbKUX BHIPAXKEHUM), BHIIEJIEHHBIX BO BXOOHBIX JTaHHBIX.
B ueTBépTolt (opMe arperatHas (QYHKIUS BBEI3BIBAETCHA MOJI KaXKOOM CTPOKHU, TaK KaK HUKAKOTO
KOHKPETHOT0 3Ha4YeHUS He yKa3aHo (OOBIYHO 3TO MMEET CMBICNI TOJIbKO A QYHKIUM count (*)). B
nocnenHel ¢hopMe UCIIONb3YIOTCA cCoOpmupyow,ue arperaTHble GyHKIINMY, KOTOPBIe OyoyT ONIUCaHbl HUXKE.

BonbmmHCTBO arperaTHeIXx (QyHKIUM UTHOPUPYIOT 3HadeHuss NULL, Tak 4TO CTPOKH, OJIT KOTOPHIX
BBIpAXKEHUS BBIOAIOT OOHO WJIM HeCcKonbKo 3HaueHud NULL, oTGpachBaloTCA. DTO MOXKHO CUHUTATh
MCTUHHLIM OJIS1 BCeX BCTPOEHHEIX OIIePaTOPOB, €CIIH SIBHO He TOBOPHUTCS 00 00paTHOM.

Hampumep, count (*) momcuuTaeT 00Ilee KOJIUYECTBO CTPOK, a count (f1) TOJIBKO KOJIMYECTBO CTPOK, B
koTopeix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) IOOCUYUTAET UUCIIO
pa3mMuYHBIX ¥ OTIUYHLIX OT NULL 3HaueHwuit cTonbia f1.

OGHIYHO CTPOKHY HAHHHIX IIepemaloTCs arperaTHON (QYHKIIMK B HEOIpPemeléHHOM IIOPSOKe M BO MHOTHX
CJIy4asX 3TO He UME€eT 3Ha4YeHud, HallpuMep (I)YHKLII/IH min BBIJIaéT OOWH U TOT 2K€ Pe3yJIbTaT He3aBUCUMO
OT IIOPAIKa IIOCTYIIAIOIINX NaHHKBIX. OI[H&KO HEKOTOPEIE arperaTHeie d)YHKI_II/II/I (TaKHe KaK array_agg ¥
string_agg) BBEIOAIOT PE3YJIbTATEI, 3aBUCAIIIME OT IMOPAOKA OAHHBIX. ,[[J'IEI TaKHX arperaTHbIX (I)YHKL[I/II;I
MOZKHO OOOABUTH npennoxeHue_order by W 3aOaTh HYXﬁﬂﬂﬁ IIOPAOOK. ITO npennoxenue order_ by
UMeeT TOT XKe CUHTAKCUC, UTO U IIpenjiozKeHue ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Paznerne 7.5,
3a HCKIIIOYEeHHEM TOro, 4YTO €ro BBEIPpazKE€HUd HOOJI2KHEIL 6bITb IIPOCTO BEBEIPDAXKEHHUWAMH, a HE€ HMMEHaMu
Pe3yIbTUPYIONIUX CTONOLIOB UK unciaamMu. Hanpumep:

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

3aMeThTe, 4TO IIPU MCIIOJIb3OBaHMNHU arperaTHbIX (I)YHKLII/Iﬂ C HECKOJIBKUMHU apPryMeHTaMu, IIPpeajiozkKeHue
ORDER BY I/I,U,'éT II0CJI€ BCE€X apPryMEeHTOB. HaanMep, Haao IINCAaTh TakK:

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

ITocnemuuit BapuaHT CHHTAKCUYECKM OOMYyCTUM, HO OH IIPeICTaBisieT coO0M BHI30B arperaTHon GyHKITUU
OOHOTO apryMeHTa C OByMS KJIIoYuaMH ORDER BY (IIpM 3TOM BTOPOM HE MMEEeT CMBICJIa, TaK KakK 3TO
KOHCTAHTA).
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Ecnu npepnoxenue order by HOOIOJIHEHO yYKa3aHueM DISTINCT, TOorga BCe BBIPaXkKeHHusi ORDER BY
HOOJI2ZKHEI COOTBETCTBOBATH OOBIYHEIM apryMeHTaM arperaTHofI (I)YHKLII/II/I,' TO €CTb BEI HE€ MOXKETe
COPTUPOBATH CTPOKHU I10 BEIPAXKEHUI0, HE BKIIOYEHHOMY B CITMCOK DISTINCT.

IIpumMeuyaHnue

B03MOXKHOCTEL yKa3bBaTh U DISTINCT, ¥ ORDER BY B arperaTHoil GyHKIUH — 3TO paclUIupeHue
Postgres Pro.

ITpu mobGaBimeHWM ORDER BY B OOBIYHBIM CIIMCOK apryMEHTOB arperaTHod (QYHKIIUM, OIMMCAHHOM OO
9TOr0, BHIIIOJIHSIETCS COPTUPOBKA CTPOK [JIsT «0OBIYHOM» arperaTHou GyHKINH, [JIsI KOTOPOM COPTUPOBKA
HeoOs3aTenpHa. Ho ecTh MOAMHOXKECTBO arperaTHelX (GYHKIUNW, cCOpmMupyrowue azpeaamusie GyHKUUU,
IJIsI KOTOPBIX npepmoxenue_order SIBASETCS 00s3amesibHbiM, OOBIYHO IIOTOMY, YTO BEIUHCJIEHHE 3TOM
(byHKIIMY UMeeT CMBICII TOJILKO ITPY OTIPeIeIéHHON COPTUPOBKE BXOAHBIX CTPOK. TUMTMYHEIMY TPUMEPaMU
COPTUPVIOUINX arperaTHLIX GYHKIIUN SIBASIOTCS BRIYMCIIEHUS paHTa U MPOIeHTuNs. st COpTUPYIOIeH
arperaTHoy (QYHKIUU npenmoxenue order by 3alUCHIBAETCSI BHYTPM WITHIN GROUP (...), 9TO
WJIIOCTPUPYET IIOCIEOHUN NpUMep, NPUBEOEHHBIN BhHIIIEe. BhIpakeHUS B npenpnoxenuu_order_ by
BBIYHMCHSIOTCSI OOHOKPATHO MOJI KaXXOOW BXOOHOM CTPOKHM KaK apryMeHTHI OOBIYHON arperaTHoM
(yHKIIMM, COPTUPYIOTCS B COOTBETCTBUU C TpeOOBaHUEM mnpenmoxenud_order_by U TOCTYyIalOT B
arperaTHyo QYHKINYU KaK Bxomsiue apryMmMeHTHl. (Eciu ke npenmoxemme_order by HAaXOOUTCS He B
WITHIN GROUP, OHO He IlepefaéTcs KaK apryMeHT(bl) arperaTHod ¢GyHKIIUN.) BripaXeHUs-apryMeHTH,
IpenIIecTBYIONIe WITHIN GROUP, (€CIIM OHM €CTh), Ha3bIBAIOTCS HEeNnocpedCcmeeHHbIMU ap2ymMeHmamu,
a BbIpaXXeHUs, yKa3aHHbIe B npennoxenuy_order_by — dzpe2upyemulMu apsymeHmamu. B oTtnuaue ot
apTryMeHTOB OOBIYHOM arperaTHol GyHKIINY, HEIIOCPEACTBEHHBIE aPT'yYMEHTHI BEIYHUCIISIOTCS OOHOKPATHO
IO7sT KaXXKOOro BhI30Ba (YHKIIMK, a He IO/ KaXOOW CTPOKHU. DTO 3HAYUT, YTO OHU MOTYT COlmepzKaThb
nepeMeHHbIe, TOJILKO €CJIM 3TU IIepeMeHHble CrpyOIIMpOBaHBI B GROUP  BY; 3TO CYTh TO IKe
orpaHMYeHHe, YTO MHEeHCTBOBaio OB, OyOb 3TH HEIMOCPEICTBEHHBLIE apryMeHThl BHE arperaTHOTO
BhIpaxkeHusi. HemocpeocTBeHHEIE apryMeHTHI OOBIYHO HCIIOIb3YIOTCS, HAIpuUMep, O/ yKa3aHUsI
3HA4YEeHUS IPOLIEHTUST, KOTOPOE UMEET CMBICI, TOJILKO €CJIM 3TO KOHKPETHOE YHCIIO [JIsl BCETO pacyéTra
arperaTHoi (QyHKIuH. COMCOK HENOCPEeOCTBEHHHIX apryMEHTOB MOXKeT OBITh IIyCT; B 3TOM CIIydae
3amuIUTe TPOCTO (), HO He (*). (Ha camom merne Postgres Pro mpumet 06e 3amucu, HO TONBKO ITepBas
COOTBETCTBYET cTaHmapTty SQL.)

I[Tpumep BLI30Ba COPTUPYIOIIEH arperaTHOM GyHKIIUHU:

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

oHa moiny4aeT 50-bIii TPOIEHTUIb, UJIM MeOUaHy, 3HaYeHUsT CTOI0Ia income M3 TabGMMIEI households.
B manHOM ciydae 0.5 — 39TO HEIIOCPEACTBEHHBIM apryMeHT; ecjii Obl APOOh IPOIEHTHUIISA MeHsJach OT
CTPOKH K CTPOKE, 9TO He UMeJI0 OB CMEBICTIA.

Ecnu mo6aBiieHo NpejiokeHue FILTER, arperaTHOH PyHKIIMH IT0AI0TCSA TOIBKO T€ BXOOHEIE CTPOKH, IS
KOTOPBIX ycroBue ¢unb Tpa BHIYUCISETCS KaK HCTHHHOE; OPYTrue CTPOKKU oTOpaceBaloTcsa. Hampumep:

SELECT

count (*) AS unfiltered,

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

(1 row)

IIpepmomnipenenénHblie arperaTHble QyHKUUM omumcaHbl B Pasmene 9.20. ITonb3oBaTenb TakKkKe MOIKET
OIIpeNeuThb APYTHe arperaTubie QyHKIUN.
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ArperaTHoe BBEIpaXKeHUE MOXKET (GUIypUPOBAThH TOIBKO B CIHCKE PE3YJIbTAaTOB WKW B IPENJIOKEHUUN
HAVING KOMaH[IH SELECT. Bo Bcex ocTanbHBEIX IIpedIoKeHUAX, HallpuMep WHERE, OHHM 3allpeleHH], Tak
KaK 9THU IIPefjIoKeHUs JIOTNYeCKU BHEUMNCISIOTCS [0 TOro, KaK (popMUPYIOTCS pe3ynabTaThl arperaTHBIX
byHK1LIIH.

Korpa arperatHoe BeIpaXkKeHU€e UCIIONb3yeTCs B rmog3amnpoce (cM. [Togpa3nmen 4.2.11 u Pazgen 9.22), oHo
OOBIYHO BBIYUCIISAETCS [JII BCEX CTPOK Ioas3ampoca. Ho ecnm B aprymeHTax (MU B ycaosmu_filter)
arperaTHoM (YHKIMU €CTh TOJIBKO II€epeMeHHEBIe BHEIIHEro YPOBHS, arperaTHasd QyHKIMNS OTHOCUTCS
K OnuxkaiineMy BHeUIHeMY YPOBHIO M BBIYUCIISETCS [OJIS BCEX CTPOK COOTBETCTBYIOIIEro 3alpoca.
Takoe arperaTHOe BHIpaxkKeHHE B II€JIOM SIBIISIETCS BHEITHEMW CCHIIKOM [IJIS CBOETO IIof3amnpoca U Ha
KaXJJOM BBIYHUCJIEHUU CHUTAETCA KOHCTaHTOﬁ. HpI/I 9TOM JIOHYCTI/IMOG IIOJIOZKEeHue aneFaTHOfI (I)YHKI_[I/II/I
OTPAaHMYMBAETCS CIMCKOM pe3ylIbTaTOB U IIPEeAJIoKeHMeM HAVING Ha TOM YPOBHE 3alpoCOB, TOe OHa
HaXOOUTCS.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bbi308 0KOHHOU (pyHKUUU TPEACcTaBisieT co00M TnpuMeHeHWe GQYHKIUHM, MOmOOHOMW arperaTHOM, K
HEKOTOPOMY HabOpy CTPOK, BEIOpAHHOMY 3ampocoM. B oTmuuyue OT OOBIYHBIX arperaTHBIX (PyHKIIUH,
OKOHHBIE QYHKLIWHU HE CBSI3aHBI C TPYNIMPOBKON BEIOPAHHEIX CTPOK B OOHY — KaXKAasi CTPOKa OCTAETCS
OTHeNbHOU B pe3ynbTaTe 3anpoca. OgHakKo OKOHHas (GYHKIUSA MOXKET IIPOCKAHMPOBaTh BCe CTPOKH,
BOIIIE[IIINE B IPYIIY TEKYIIEH CTPOKH COTIaCHO YKa3aHWIO (CIIUCKY PARTITION BY) ITPHU BHI30BE OKOHHOM
¢pyHK1IMM. BEI30B OKOHHOM (QYHKIIMKA MOXKET UMEThH clieAylolnue (hOpMHI:

umMda_@QyHKgHH ([ BblpaxeHHe [, BepaxeHHe ... 1) [ FILTER ( WHERE ycrnoBue_¢unbrtpa ) |
OVER wmM4g_OKHa
umMda_@QyHKgHH ([BRlpaxeHHe [, BbpaxeHHe ... 1]) [ FILTER ( WHERE ycmoBue_ ¢unrrpa ) ] OVER
( ompememneHHe_ OKHa )
umda_¢yaxkguu ( * ) [ FILTER ( WHERE ycunoBme_¢unerpa ) ] OVER wuMda_oxHa
umda_¢yuaxkguu ( * ) [ FILTER ( WHERE ycnosme_¢uarrpa ) ] OVER ( onpenmeneHHe_oOKHa )

3mech onpenenernue_oxHa 3alIMCHIBAETCS B BUOE:

[ umMdg_cymecTByoUero_oxHa |

[ PARTITION BY Brpaxewnuwe [, ...] ]

[ ORDER BY Bripaxenue [ ASC | DESC | USING omeparop ] [ NULLS { FIRST | LAST } ]
[r .11

[ ompemenenue_paMkKH ]
U HeoOs3aTenbHOoe onpeneneHHe__paMkH MOXKET UMETh BU]:

{ RANGE | ROWS } Hauvamno_paMKH
{ RANGE | ROWS } BETWEEN Hxauvamno_pamMku AND KkoHeIl paMKH

3JleCI> Havano_paMKu U KoHel_paMkk 3adal0TCA OOHUM M3 CIIEOYIOIINX CrIoco0OB:

UNBOUNDED PRECEDING
3HayeHue PRECEDING
CURRENT ROW

3HayeHHe FOLLOWING
UNBOUNDED FOLLOWING

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

uMsa_oxHa — CCBIJIKAa Ha UMEHOBaHHOE OKHO, OIpeaesIEHHOE IIPeIIokKeHneM WINDOW B JaHHOM 3alTpoce.
TakXe BO3MOXKHO HAIMCATh B CKOOKaX I[IOJIHOE onperneneHHe_okHa, HUCIIONB3yd TOT K€ CHHTAKCHC
ommpeneeHusT UMEHOBAHHOTO OKHA B MIPEHIOXeHWM WINDOW; IMOogpoOHee 3TO OIMHCAHO B CIPaBKe IIO
SELECT. CTOUT OTMETHUTD, YTO 3aIIMCh OVER uMd_oxHa He IIOJTHOCThIO PaBHO3HAYHA OVER (UMJ_OKHA);
TIOCJIeMHUM BapWaHT IOOpa3yMeBaeT KONMHMPOBAHHE M H3MEHEHWEe ONpeldesieHuss OKHa U He OymeTt
OONYCTUMBIM, €CJIM OIpefesieHue 3TOr0 OKHa BKJII0YaeT OIpefeieHre paMKU.

VYKazaHue PARTITION BY IPYIIUPYeT CTPOKHU 3alpoca B pasdesbl, KOTOPbIE 3aTeM 00pabaThIBAIOTCS
OKOHHOU (QyHKIIMEH He3aBUCUMO OPYT OT Opyra. PARTITION BY pa®oTaeT Imomo0HO MPEIIOKEeHHI0 GROUP
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BY Ha ypOBHE 3alpoca, 3a MCKIIIOUeHHEeM TOTO0, YTO eTr0 apTryMeHTHl BCerfga MPOCTO BHIPAXXeHUs, a
HEe HMMeHa BBIXOOHBIX CTO_TI6LIOB UJIN 4ucia. be3 PARTITION BY Bce CTPOKH, BEIJaBa€MEI€ 3aIlIPOCOM,
paccMaTpuBAIOTCSA KaK OOWMH pa3pmell. YKasaHWe ORDER BY ONpedensieT MOPSAOOK, B KOTOPOM OKOHHAas
dbyHukIMsa ob6pabaTeiBaeT CTPOKU pa3mesna. OHO Tak XKe MOOOOHO MPEIOKEeHUI0 ORDER BY Ha YPOBHE
3allpoCa M TaK 2XKe He IIPHMHHMMaeT MMEeHa BBIXOOHBIX CTOJ'I6LIOB unu yucia. be3 ORDER BY CTPOKHU
00pabaThIBAIOTCS B HEOIIPENEJIEHHOM ITOPSOKeE.

onpenenenue_pamxu 3alaéT HabOp CTPOK, 00pa3yOIMUX PAMKY OKHA, KOTOpas IIpedCcTaBiseT coOou
MMOOMHOZKECTBO CTPOK TEKYIIero pasfiefia ¥ HCIIONb3yeTCs OIS OKOHHBIX (YHKIHN, padoTarolmux C
paMKo#, a He CO BCeM pa3fdenoM. PaMKy MOXKHO yKa3aTb B pPexXXMMaX RANGE HJIM ROWS; B JIIOO0OM
CJIy4da€ OHa Ha4YWHAaeTCsA C IIOJIOKEHUA Hauvano_paMkyu U S3AKaHYUBAETCA ITOJIOZKEHNEM KOoHeIL pPaMKH. Ecnu
xoHel_pamxu OMYIIEH, IoOpa3yMeBaeTcss CURRENT ROW (TeKylasi CTpOoKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAaYHMHAETCS C IIEPBOM CTPOKH pa3fena,
a eCIIH xowmeln_paMxky OMIPedeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS MMOCJIeTHEH CTPOKOMH
pasmena.

B pexume RANGE mauvano_pamxu, 3aTaHHOE KaK CURRENT ROW, OIIpefesiseT B KadyeCcTBe Hadasla IIePBYIO
poOcmeeHHY0 CTPOKY (CTPOKY, KOTOPYIO0 ORDER BY CUMTAET PaABHOM TEKYIEl), Torfda KaK xoHel_paMKH,
3a[laHHBIM KaK CURRENT ROW, OIIpefenseT KOHIIOM pPaMKM IIOCIEOHIOI0 POACTBEHHYIO (OJiT ORDER BY)
CTPOKY. B pexxume ROWS BapuaHT CURRENT ROW IIPOCTO 0003HadaeT TEKYIIYIO CTPOKY.

BapuaHTEl sHauenne PRECEDING U sHauvenwe FOLLOWING OOMYCKAlOTCA TOJBKO B pexXuMe ROWS. OHU
YKa3bIBalOT, YTO PaMKa Ha4YMHAETCS MM 3aKaHYMBAETCS CO COBUITOM Ha 3aJaHHOE YHCIIO CTPOK
mepeqn UIX IIOCe 3afaHHON CTPOKHU. 3MeCh s3Havexue MOJIKHO OBITH IIETOYKMCIIEHHLIM BBEIPaKeHUEeM, He
cogepzXallluM IIepeMEeHHEIe, arperaTHbie UJIM OKOHHEIE (I)YHK]_[I/II/I, U MOXeT OBITh HYJIEBBEIM, 4YTO 6yneT
03Ha4aTh BEHIOOD TeKyIleil CTPOKU.

[To ymonuaHUIO paMKa OIpedenseTcsi KaK RANGE  UNBOUNDED  PRECEDING, YTO PpPaBHOCHUJIBHO
pacIIupeHHOMY OnpefesieHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHUEM
ORDER BY 3TO O3HA4aeT, YTO paMKa OyheT BKJII0OYaTh BCE CTPOKM OT Hayajia pa3fesia OO IOoCcJiemHel
CTPOKHM, POJICTBEHHOM TEKYIIEH (/151 ORDER BY). be3 ORDER BY B paMKYy BK/II0YalOTCsI BCE CTPOKHU pa3fena,
TaK KakK BCE€ OHU CUMTAIOTCS POOCTBEHHLIMU TEKYILIEH.

[IelCTBYIOT TakKXkKe OTPAaHUUYEHUS: Havaao_paMkyu HE MOXKET OnpedessaThCa KaK UNBOUNDED FOLLOWING,
a xoHery_paMxu — UNBOUNDED PRECEDING, U kxoHery_paMkkx HE€ MOXKET OIpPenesdThbCdA paHbllle, 4YeM
Hayamno_paMkH — HaIlIpUMep, 3allUCb RANGE BETWEEN CURRENT ROW AND 3sHaueHxHe PRECEDING
HeOoIryCcTuMa.

Ecnu moGaBneHo mpenjioxkeHue FILTER, OKOHHOW (YHKIIMU TTOJAIOTCSA TOMBKO T€ BXOOHBIE CTPOKHU, OJIS
KOTOPBIX ycrosue_¢unb Tpa BEIYUCIISIETCS KaK HCTUHHOE; OPYTue CTPOKH oTOpackBaoTCs. [Ipennoxkenne
FILTER OOMYCKAeTCs TOIbKO AJISI arPEeTruPYIOMNX OKOHHBIX (YHKIIUHI.

BcTpoeHHbIE OKOHHBIE (YHKIMM oOmucaHbl B TabGmuie 9.56, HO 3TOT HAGOpP MOXKHO PACIIUPUTDH,
co3maBasi coOOCTBEeHHBIE QYHKIMU. KpoMe TOTO, B KQYeCTBE OKOHHBIX (PYHKIIMH MOXKHO HMCIIOTb30BaTh
J1I00BIe BCTPOEHHEIE UITH TTOJTh30BaTEIbCKHE OOBIYHEIE aTperaTHbie QYHKITNY (COPTUPYIOIINE arperaTHhIEe
(GYHKIMY UCTIOTb30BATh B KAYECTBE OKOHHBIX HETb35).

3anuch CO 3BE3WOYKOU (*) IPUMEHSETCS IIPU BHI30BE arperaTHBIX (PyHKIMN B KadyeCcTBe OKOHHEIX,
HAIPUMeEP count (*) OVER (PARTITION BY x ORDER BY y).3Bé3mgouka (*) oOBIYHO He IPUMEHSAETCS I

He arperaTHbIX OKOHHEIX (lJy'HKI_II/Iﬂ ATpeTaTHLIe OKOHHEIE d)YHKI_II/II/I, B OTJINYME OT OOBIYHEIX arperaTHbIX
(I)YHK].[I/II;I, He OOIIyCKalOT MCIIOJIb30BaHUA DISTINCT M ORDER BY B CIIMCKE apPI'YMEHTOB.

BrI30BEI OKOHHBIX (DYHKIIMH pa3penieHsl B 3alIpocax TOJILKO B CIIUCKe SELECT U B IPeOJIOKeHUU ORDER BY.

[omonmaMTENEHO 00 OKOHHBIX PYHKUIMSIX MOXKHO y3HATh B Paspmerne 3.5, Pazgene 9.21 u TTogpasnene 7.2.5.

4.2.9. NpuBepeHusa TUNOB
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IIpuBemeHve THUHa ompenessieT npeoOpa30oBaHME OAHHBIX M3 OOHOIO TUma B Opyroi. Postgres Pro
BOCIIPMHUMAET OBE PABHOCUJILHBIE 3aIIUCH IIPUBENEHUS TUIIOB:

CAST ( BolpaxeHHe AS THI )
BBEIPAXEHHE : : THIT

3anmcy ¢ CAST COOTBETCTByeT cTaHmapTy SQL, Torma kKak BapHMaHT C :: — HCTOPUYECKOEe Haciegue
Postgres Pro.

Korma mpuBemeHMIO IIOJBEPraeTcs 3HadeHHWe BBIPAXKEHHS M3BECTHOTO THMA, MIPOMCXOMUT
nmpeoOpa3oBaHHe THUIIA BO BpPEeMsl BBIIOJIHEHHS. IJTO IpHBEJeHHe OymeT YCIEIIHBIM, TOJBbKO eCJIH
ompeneNéH MOOXOMSIIMN omepaTop IpeoOpa3oBaHusi TumoB. OOpaTuTe BHUMaHWE Ha HEOObIIoe
OT/IMYKE OT HPUBEOEeHUs] KOHCTAHT, OMMCaHHOro B [lompasmene 4.1.2.7. IlpuBegeHne CTPOKH B YHCTOM
BHIE IIPEOCTaBIIsIET COO0H HayalbHOE IPHCBANBAHKEe CTPOKOBOM KOHCTAHTHI ¥ OHO OyIeT YCHEeIIHEIM IS
mo6oro Tuia (KOHEYHO, eC/IM CTPOKa COMEePKUT 3HaUeHue, IIprueMaeMoe I JaHHOT'O TUIIA HaHHHIX).

HesBHOE IIpuBeOgeHue THUIla MO2XKHO OIIYCTHUTBH, €CJIK BO3MO2KHO OOHO3HAYHO OIIPEOEeJIuTh, KaKOM THII
HOOJI2ZKHO MMETDhb BEIDAXKEHHUE (HaanMep, KOr'la OHO IIpHCBAXWBaA€TCHA CTOJ'I6I_Iy Ta6J'II/II_H:>I),' B TAKHUX CJIy4dadaX
CHUCTEMa aBTOMATHU4YE€CKH Hpeo6pa3yeT tun. OgHAKO aBTOMaTH4YeCKoe npeo6pa30BaHHe BBITIOJTHAETCA
TOJIBKO IOJIsA HpI/IBeI[eHI/Iﬁ C IIOMETKOH «OOIIYCKAETCAd HedBHO€ IIPDHMMEeHEeHHEe» B CUCTEMHBIX KaTaJlIorax.
Bce ocTtamnbHBIE IIpuBeOgeHud HOOJI2KHBI 3allMCHIBATBCSA SABHO. 31O OrpaHHNYE€eHHE IIO3BOJISAET n3bexkarTn
CIOPIIPHU30B C HEAABHBIM Hpeo6pa30BaHHeM.

Takxke MOXKHO 3amucarThb IIpuBeNeHNne THUIla KaK BEISOB (I)YHK]_[I/II/I:
HMg_rtHna ( BElpaXeHHEe )

OmHako 310 OymeT paboTaTh TONBKO OJI THUIIOB, MMEHA KOTOPHIX SIBISIOTCSA TaKXKe OINyCTUMBIMU
uMeHaMu ¢GyHKOuM. Hanpumep, double precision TaK HMCHOJIb30BAaTh HEeNb3si, a float$
(aJ'IBTepHaTI/IBHOG Ha3BaHHWE TOT0 XK€ THIIa) — MOIKHO. KpOMe TOT0, UM€Ha THIIOB interval, time
U timestamp U3-3a CUHTAKCUYECKOI'O KOH(bHHKTa MOXKHO HCIIOJIb30BaTh B TaKOM 3alliCH TOJIBKO
B KaBbIYKaxX. Takum oOpa3oMm, 3aluCh IIPUBEOEHUS THUIA B BHUME BBI30Ba (YHKIUH HIPOBOLIMPYET
HEeCOOTBETCTBUA K, BOSMOXKHO, JIy4Ille 6yneT e€ He IIPUMEHATE.

IIpumMeuyanue

[lpuBemeHue TUIla, IPEACTaBIeHHOe B BHUIEe BbI30Ba (PYHKIMM, Ha CaMOM [ejie COOTBETCTBYET
BHYTPEHHEMY MEXaHUu3My. ,E[a}Ke IIPX HCIIOJIb3OBaAaHMU [OBYX CTaHIOAPTHBIX THIIOB 3allUCH
BHYTPU TPOUCXOAUT BHI30B 3apPETruMCTPUPOBAHHON (PYHKIIMMU, BBINIOIHAIONIEN IIpeoOpa3oBaHUE.
ITo cormauieHWI0 MMeHEM TaKoW (GYHKIMKM IpeoOpa3oBaHUS SIBJISETCA MMS BBIXOJHOTO THIIA,
1 TaKuM 06p830M 3allUCh «B BHOE BBI3OBaA (I)YHKI_[I/II/I» €eCTh He YTO HHOe, KakK HpHMOfI BBEI3OB
HUXKenexarle ¢yHKIMU npeodpa3oBanus. [Ipu co3gaHuU MIEePEHOCUMOr0 MPUIOXKEHUS Ha 3TO
TOBeJleHe, KOHEYHO, He CJielyeT paccUYuThIBaTh. [logpobHee 3T0 ommcaHo B crnpaBke CREATE
CAST.

4.2.10. NpunMeHeHue nNpaBuJ1 COPTUPOBKHU

IMpemnoxkenne COLLATE IepeoInpenessieT IPaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTcs mocie
BBIPAZKEHUS:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

I'0l€ NpaBHIO_COPTHPOBKH — I/IJIeHTI/I(I)I/IKaTOp IIpaBHJla, BO3MOZKHO IOIOJHEHHLI MMEHEeM CXEMHEI.
HpeI[HO}KeHI/Ie COLLATE CBsAA3BIBA€T BhHIpaxKeHHWe CUJIbHEee, YeM OIlepaTOopPhl, TaK 4YTO IIPHU HeO6XOJZ[I/IMOCTI/I
ciaenyeT UCIIOJIb30BaTh CKOOKH.

Ecnu mpaBuiio COPTUPOBKY HEe OIpPemeneHo SIBHO, CUCTeMa Ju00 BEIOMpAET ero II0 CTOJI0IaM, KOTOPHIe
HUCIOJIB3YIOTCS B BEIPAXKEHUH, JIN0O0, €CJTH TaKUX CTONIOIIOB HET, ITIePEeKJII0UYaeTCs Ha YCTaHOBIIEHHOE IS
0a3bl MaHHBIX IIPABUJIO0 COPTUPOBKHU II0 YMOJTYaHHUIO.
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ITpemnoxkenne COLLATE HWMeeT OBa PACIPOCTPAHEHHBIX IIPUMEHEHWs: IIepeolpefesieHrue IopsaKa
COPTHUPOBKHM B TIPEJIOKEHUN ORDER BY, HAIIPUMED:

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

U TepeonpefeeHre IIPaBUi COPTUPOBKM IIPU BHI30BE (YHKIIUM WM OIEPATOPOB, BO3BPAIIAOIITUX
SI3BIKO3aBUCUMEIE PE3YJIbTATH, HATIPUMED:

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

3aMeThTe, UTO B MOCJIEJHEM Cliydae NIpepnjioKeHHe COLLATE mobaBlIeHO K apryMeHTY oliepaTopa, Ha
OerCTBHE KOTOPOTO MBI XOTUM TOBIUSATH. [IpK 9TOM He MMEET 3HAYEHUsI, K KAKOMY UMEHHO apTyMeHTy
omepartopa unu GyHKIUM pobaBisiercss COLLATE, TakK KakK HOPABUJI0O COPTUPOBKH, IPUMEHSEMOE K
omepatopy wiu (yHKIUM, BEIOMpPAETCs MPHU PACCMOTPEHMM BCEX apTYMEHTOB, a SBHOE IIPedjIoKeHUe
COLLATE IlepeolpefensieT IIpaBujla COPTUPOBKU [JI BCEX OPYrUX apryMeHToB. (OmHako moOaBieHUE
pa3HBIX IPEeNIokKeHUM COLLATE K HECKOJIbKUM aprymMeHTaMm OymeT ommOko#. ITompoOHee 006 3TOM CM.
Pazmen 22.2.) TakuMm o6pa3oM, 3Ta KOMaHa BEIIACT TOT K€ pPe3yJbTaT:

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';
Ho a0 6ymeT omubKO:
SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

30eChb IIPaBUJI0O COPTHUPOBKH HEJIB3dA IIPUMEHUThE K pPe3yJIbTaTy OoIllepaTopa >, KOTOpBIfI nuMeeT
HeCpaBHHBaeMbIﬁ TUII OJAHHEBIX boolean.

4.2.11. CkanspHbie noa3anpochl

CKasIpHBIM MOO3alpoC — 3TO OOBIYHBIN 3aIllpoC SELECT B CKOOKaX, KOTOPBIM BO3BpallaeT POBHO OOHY
CTPOKy u omuH crtonbell. (HamucaHue 3ampocoB ocsemaeTcs B ['mase 7.) [locne BBIIOTHEHUS 3alrpoca
SELECT €ero eOWHCTBEHHBIM pe3yJbTaT MCIIOIb3YEeTCS B OKpPyzKallleM ero BhIpaXeHuH. B KadecTBe
CKaJISIPHOTO TOA3alIpoca HEeJIb35 MCII0JIb30BaTh 3allpPOCH], BO3Bpallaiomme 6omee OOHOM CTPOKU WIIA
crosnbma. (Ho ecim B pesyibTaTe BHIIIOIHEHWS IIOA3allPOC HE BEPHET CTPOK, CKAISIPHBIN pPe3yJibTaT
cumurtaetrcsa paBHEIM NULL.) B mopg3anpoce MOKHO CChlIaThCS Ha IIepeMeHHBIE U3 OKPY2KaloIllero 3amnpoca;
B IPOIIECCe OHOTO BRIYMCIEHUS MMOA3anpoca OHM OYOyT CUMTAThCS KOHCTaHTaMu. [Ipyrue BhIPaXKEHUS
C moa3amnpocamMu onmcaHsl B Paznerne 9.22.

Hampuwmep, crnenyioniyuii 3apoc HaXOOUT CaMbIil HaCeJIEHHBIU TOpof B KaXA0M HITaTe:
SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
FROM states;

4.2.12. KOHCTPYKTOpPbl MacCUBOB

KoHcTpyKTOp MaccuBa — 9TO BHIpaXkeHHUe, KOTOPOEe CO3[aeT MaCCHUB, OIpenenisds 3HaueHUs ero
91eMeHTOB. KOHCTPYKTOpP IIPOCTOr0 MacCHBa COCTOUT M3 KIIIOUEBOTO CJIOBa ARRAY, OTKPBIBAIOIIEH
KBaIpaTHOM CKOOKH [, CIIMCKAa BREIPAXKEHUN (Pa3meléHHBIX 3allSTHIMU), 3a0a0INX 3HAYEHUS 3JIEMEHTOB
MaCCHBa, ¥ 3aKphIBalollell KBagpaTHOM cKoOKu ]. Hampumenp:

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

ITo yMOT4YaHuIO TUIIOM 3JIEMEHTOB MaCCHBa CYUTAETCS OOIIMY THUI [JIsI BCeX BEIPaKeHUH, onlpene e HHBIH
0 IpaBujiaM, OEUCTBYIOIIUM M OJIS KOHCTPYKIMUM UNION M CASE (cM. Pazmen 10.5). Bel MoxkeTte
TIepeoIpPenesiuThb eTro IBHO, IPUBEAs KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIy, HallpuMep:

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

{1,2,23}
(1 row)
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9TO PaBHOCUIBHO TOMY, YTO IIPUBECTH K HYXKHOMY THNY KaXaoe BhIpakKeHWe II0 OTHEJIbHOCTH.
IMTogpoGHee MpuBeOeHKME TUIIOB onucaHo B [Tompasmene 4.2.9.

MHoromepHbBle MacCUBEL MOXKHO 00pa30BHIBATh, BKJIaObIBas KOHCTPYKTOPHI MaccuBoB. [Ipu 3TOM BO
BHYTPEHHUX KOHCTPYKTOpPax CJIOBO ARRAY MOXKHO OmycKaThk. Hampumep, pe3ysbTaT pPaboTH 3TUX
KOHCTPYKTOPOB OIMHAKOB:

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

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

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

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

MHoOTOMEpHBIE MACCHUBBEI [OJIKHBI OBITH MPSIMOYTOJBHBEIMU, W TIO9TOMY BHYTPEHHHE KOHCTPYKTOPHI
OIHOTO YPOBHS OOJKHEI CO37IaBaTh BJIOKEHHBIE MAaCCUBH OIMHAKOBOM pa3MepHOCTH. JIto6oe mpuBegeHmne
THIIA, IPUMEHEHHOe K BHEIIHEeMy KOHCTPYKTOPY ARRAY, aBTOMAaTHYECKH PaCIPOCTPaHsSeTCS Ha Bce
BHYTPEHHUE.

DJIeMeHTHI MHOIOMEPHOI'0 MaCCHBa MOXKHO CO30aBaTh HE TOJIBKO BJIOZKE€HHEIMH KOHCTPYKTOPaMu ARRAY,
HO U OPyruMu CHOCO6aMI/I, IIO3BOJIAIOIIINMHU ITOJIYYUTH MAaCCHUBEI HY2KHOTI'O THIIA. HaanMep:

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

array

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

BBl MOXXeTe co3maTh ¥ MYCTOM MAaCCHUB, HO TaK KaK MAaCCHUB He MOXKET OBITh He TUMU3WPOBAHHBIM, BHI
OOJIKHBI SBHO MMPUBECTH MIYCTOM MAaCCUB K HYKHOMY THUITy. Hampumep:

SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO30aTh MacCCHUB U3 Pe3yIbTaTOB IIog3amnpoca. B 9ToM ciiyyae KOHCTPYKTOP MacCHUBa
3alKCHBAETCS TaK K€ C KIII0YEBLIM CJIOBOM ARRAY, 3@ KOTOPBIM B KPYTJIRIX CKOOKAaX CJIEAYeT II0A3aIrpoc.
Hampumep:

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

{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412,2413}
(1 row)

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

{{1,2},42,4},4{3,6},{4,8},{5,10}}
(1 row)
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Tako#¥ moa3ampoc OOIXKeH BO3BpallaTh OOHUH cTonbel. Eciu 3TOT cTonbell UMeeT THII, OTJIMYHBIH OT
MacCCHBa, Pe3yJIbTHUPVIOIINY OTHOMEPHBIH MacCHB OymeT BKIIOYATh DJIEMEHTHI [/ KaXOOW CTPOKHU-
pe3ynbTaTa Ioa3ampoca M THUIOM 3JieMeHTa OymeT THIl cToj0la pel3yibTraTta. Ecium ke Tum cTonbila —
MaccuB, OymeT co3IaH MaCCHB TOTO K€ THUIIa, HO OO0JIbIlIel pa3MepPHOCTH; B II000M CjIydae BO BCEX CTPOKax
IMOoA3amnpoca OOXKHBI BEIIABATHCSI MAaCCHBBE OOUHAKOBOM PAa3MEPHOCTH, YTOOBI MOZKHO OFIJIO IIOIYyYHTH
MIPSIMOYTOJILHEIN Pe3yIIbTar.

WHpgekcs MaccuBa, CO3MAaHHOTO KOHCTPYKTOPOM ARRAY, BCeTda HAYWHAKOTCA ¢ ogHoro. [lompoGHee o
MaccuBax BH y3HaeTe B Paznerne 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHCcTpyKTOp TabIUYHOM CTPOKKU — 3TO BRIpaXKeHHWe, co3[alolee CTPOKY UKW KOPTeXK (MM COCTaBHOE
3HauYeHUe) U3 3Ha4YEeHUU ero apryMeHTOB-ojieli. KOHCTPYKTOP CTPOKH COCTOUT U3 KIIIOYEBOTO CJIOBa
ROW, OTKPBIBAIOIIEN KPYTIOM CKOOKM, HYJS WM HECKONIbKUX BHIPaXKeHUM (pa3mesIEHHBIX 3aIlSITBIMU),
OIIpenenaIonuX 3HaYeHNs MoJiel, ¥ 3aKphIBalomei ckooku. Hampumep:

SELECT ROW(1,2.5, 'this is a test');
Ecnu B ciucke 60J‘1ee OOHOT'O BEIPpAXKE€HUs, KJIII09eBO€e CIIOBO ROW MO2KHO OIIyCTHUTB.
KoHCTPYKTOD CTPOKM NOAAEPKUBAET 3AIIUCh cocTasHoe_3HaueHue.*, IPU 9TOM OJaHHOe 3HaUYeHue OymeT

Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK K€, KaK B 3allUCH .* Ha BEPXHEM YPOBHE CIHCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, ecinu Tabaula t COOEPKUT CTONOIEI £1 U £2, 9TU 3alUCH PAaBHO3HAYHEI:

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

IIpumMeuyanue

Do Bepcum PostgreSQL 8.2 3ammuch .* He pa3BopadyuBajach B KOHCTPYKTOpax CTPOK, TakK 4YTO
BEIpaXkKeHUe ROW (t.*, 42) cO3maBaljio COCTaBHOE 3HA4YeHUEe M3 ABYX II0Jiell, B KOTOPOM IIepBoe
Imoje Tak ke OBIJI0O cocTaBHHIM. HoBoe moBemeHue OOBIYHO Oojiee moJie3HO. Ecimm BaM HY2KHO
IIOJIyYUTh IPEKHEE OBeeHNe, YTOOhI OOHO 3HaYeHNEe CTPOKY OBLJIO BJIOKEHO B APyroe, HAIUIINTe
BHYTPEHHee 3HaueHHe 6e3 . *, HalpuMep: ROW (t, 42).

I[lo ymomyaHUIO 3Ha4YeHMWE, CO3[0aHHOE BBEIPpAXKEHUEM ROW, MMeeT TUIl aHOHUMHOW 3anucu. Ecnu
Heo0X0oMMO, ero MOXKHO IIPUBECTU K UMEHOBAHHOMY COCTAaBHOMY THUNY — JIMO0 K TUNIY CTPOKM TaOIUITH,
b0 COCTAaBHOMY THIy, CO3JAaHHOMY OIlepaTOpPOM CREATE TYPE AS. fIBHOe IIpHBegeHUE MOXKET
notpeboBaTLCS MJIS MOCTUXKEHUS OOHO3HAaYHOCTHU. Hampumep:

CREATE TABLE mytable (fl int, f2 float, £f3 text);
CREATE FUNCTION getfl (mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
—— IllpuBeneHue He TpebyeTcd, Tak Kak 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;
—— Tenepb nNpuBemgeHHe HeOOXOOMMO ONId ONHO3HAUYHOT'O BhIOOpAa OYHKILMH:

SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o¢yHkuud getfl (record) He yHHKaNbHAa
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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 (KOpTexkKell), MOXKHO CO3daBaTh COCTaBHOEe 3HA4YeHUE IOJII COXpaHEeHUS
B CcTOJIOIIEe COCTABHOTO THUIIa MU OJIA Nepefaydy GYHKINYU, TPUHUMAIOIEH COCTaBHOM ImapaMmeTp. Takxke
BEI MOXKEeTe CPaBHUTH IBa COCTABHBIX 3HAQUEHUS UJIM IIPOBEPUTH WX C IIOMOIIBI0 IS NULL uMau IS NOT
NULL, HallpuMep:

SELECT ROW(1,2.5, 'this is a test') = ROW(1l, 3, 'not the same');
—— BuI6paTb BCe CTPOKH, comepxamue Tonbko NULL
SELECT ROW (table.*) IS NULL FROM table;

IMogpobuee cMm. Pazmen 9.23. KOHCTPYKTOPH CTPOK TaKKe MOTYT MCIIONb30BAaTbCSI B COUYETAHUU C
mop3amnpocaMu, Kak omnucaHo B Pazpgerne 9.22.

4.2.14. Npasusia BbIYUCJIEHUSA BbliPpa>keHu#

IMopsimoK BBIYMCIEHUS IIOABHIPAXKEHUWN He OIpeneéH. B YacTHOCTH, apryMeHTHl ollepaTopa WJIH
byHKIIMY He 0053aTeTbHO BEIYUCIISIIOTCS CJIeBa HAITpaBO UIIH B JTIOO0M OPYroM (UKCHPOBAHHOM IIOPSIOKE.

Bonee Toro, ecnu PEe3yIbTaT BBIPDAXKEHHNA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHIE €TI0 4aCTH,
TOrOga Opyrue rmoaBhIPAXKEeHUA He GYI[YT BBIYHUCIIATBCSA BOBCE. HaanMep, €CJIN HalluCaTk:

SELECT true OR somefunc();
Torma QyHKINSA somefunc () He OymeT BLI3EIBATHCS (BO3MOXKHO). TO Ke caMoe CITpaBedjIuBO [JIsI 3aIlUCH:
SELECT somefunc () OR true;
3aMeTBTe, YTO 3TO OTIMYAETCA OT «OITHMHU3ALUH>» BBIYUCIIEHUHS JIOTHUYECKHUX OIIePaTOPOB CJIEBa

HaIIpaBo, peaHI/ISOBaHHOﬁ B HEKOTOPEIX A3BIKaX ITPOTrPAaMMHUPOBaHUA.

Kak crmencTBue, B CIIOKHBIX BHIPAZKEHUSX HE CTOUT HCIIOIb30BaTh QYHKIIUYM C MOOOYHBEIMU 3(DheKTaMu.
Oco0eHHO OITaCHO PACCUYUTHIBATh HA IOPSOOK BHIYMCIIEHUS WU MOOOYHBIE 3(PHEKTH B IIPEOIOKEHUIX
WHERE M HAVING, TaK KaK 9TH HPEOJIOXKEeHUs TIIAaTeTbHO OINTUMHU3IUPYIOTCS HPU MOCTPOEHWH IINTaHa
BBHITIOJTHEHUS. JIoruuecKue BhIpaXKeHHus (CoOYeTaHusi AND/OR/NOT) B O9THX MPEINIOKEHHSIX MOTYT OHITh
BUIOM3MEHEHHI JTI00BIM CI0COO0M, OOMYCTHMEIM 3aKoHaMu BysieBoi anre6psi.

Korpma mopsimok BHIYMCIIEHHWS BaXKEH, ero MOXKHO 3a¢UKCHUPOBATH C MOMOIILI0 KOHCTPYKIHUU CASE (CM.
Pazmen 9.17). HampuMmep, Tako# cnoco® n3bexkaTh OeJIeHNWs Ha HOMb B IPEeII0XKeHUH WHERE HeHaIeKeH:
SELECT ... WHERE x > 0 AND y/x > 1.5;

BezomnacHbIli BapHUaHT:

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

I[IpumeHsieMasi TakK KOHCTPYKIIUS CASE 3alUIIlaeT BhIpaXkKeHue OT ONITUMU3alluU, II09TOMY UCIIOJIE30BaTh
€€ Hy2KHO TOJIPKO IpHu HeoOxoouMocTH. (B gaHHOM ciydae ObII0 OBl IyYIlle PelnuTh IPobieMy, Iepemnmucan
yCJIOBUE KaK y > 1.5%x.)

OmHako CASE He BCerga CllacaeT B HMOOOOHHIX Cciiy4dasX. [loKa3aHHBIN BBIIIIE NPUEM IIJIOX TEM, YTO HE
npenoTBpallaeT paHHee BBHIYHCIEHHE KOHCTAHTHBIX HOABBIpaxkeHuu. Kak ommcano B Pazmene 34.6,
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(byHKIIMM ¥ omepaTopH], IOMeYEeHHbIE KaK IMMUTABLE, MOTYT BBIYMCIHSATHCS IIPU MJIAHUPOBAHWHU, a HE
BBITIOJTHEHUH 3ampoca. [loaToMy B mpumMepe

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

, CKOpee BcCero, HpOHBOfI)IéT OeJIeHe Ha HOJIb K3-3a TOr'o, 4YTO IIJIaHMPOBIIUK IIOIIBITAETCA YIIPDOCTHUTD
KOHCTaHTHO€ IIOAOBEIPpaKE€HHe, OaxKe €CJIh BO BCeX CTPOKaX B TaGHHHe x > 0, a 3HAQYUT BO BpeMd
BBIIIOJIHEHHUS BETBb ELSE HUKOI'IAa HEe 6YJ18T BBITIOJIHATHCA.

XOTsI 9TOT KOHKPETHHIM NPUMEP MOXKET II0Ka3aThbCsd HaAyMaHHBIM, IIOXO0XKHe CHUTyalliM, B KOTOPHIX
HEesIBHO TIOSBNSAIOTCSA KOHCTAHTH, MOTYT BO3HHMKATh M B 3alpocax BHYTpH (QYHKIHM, TaK Kak
3HAYEHUS apryMeHTOB (PyHKIIMM U JIOKAILHBIX ITIEPEMEHHBIX IIPHU IIJIaHUPOBAHUYM MOTYT OBITH 3aMEHEHEI
KoHCTaHTamMu. IloaTomy, Hampumep, B ¢yHKOuUSX PL/pgSQL ropa3zmo 6e3omacHee [Ojs 3allUTHl OT
PUCKOBAaHHBIX BBIYMCJICHUHM HMCIIOJIL30BATh KOHCTPYKIIHUIO IF-THEN-ELSE, 4€éM BhIpaXkKeHHue CASE.

Emié ogus nomo0HbINM HeIOCTATOK 3TOTO IOAX0Aa B TOM, YTO CASE He MOXKEeT IPedoTBPaTUTh BEIYUCIEHUE
3aKJIIOYEHHOTO B HEM arperaTHOTO BHIPAXKeHMsI, TaK KaK arperaTHbIe BEIPAXKEHUS BEIYHCIIAIOTCS IIepe]I
BCEMHU OCTAJIbHEIMK B COUCKE SELECT WM OPEenIoXeHWHU HAVING. Hampumep, B CJIeOgyoleM 3amnpoce
MOXKeT BO3HUKHYTH OIIMOKa [e/TeHusI Ha HOb, HECMOTPS Ha TO, UTO OH Bpofe OHI 3alllUIIEH OT Heé:

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

ArperaTHble QYHKIHMM min() H avg() BBIYHCISIOTCS HE3aBHCHMO II0 BCEM BXOOHBIM CTPOKaM,
TaK YTO €CJIM B KaKOH-TO CTPOKE IOoJie employees OKaXKeTCS PABHBIM HYIIIO, OeJIeHHe Ha HOJb
MPOU3OUOET paHbIIe, YeM CTAaHET BO3MOXKHEIM HOPOBEPHUTH pe3yiabTaT (GYyHKIMKU min (). IToaTomy,
4yTOOB IIPOOJIEMHBIE BXOOHBIE CTPOKM M3HAYaJIbHO HE IIOMAjX B arperaTHyo (QYHKIUIO, CJIemyeT
BOCIIOJIb30BAThCA MIPEOJIOKEHUIMU WHERE HUIH FILTER.

4.3. Bbi30B (pyHKLU MM

Postgres Pro mo3BonisieT BBLI3BIBATH GYHKIIMKM C MMEHOBAHHLIMU IlapaMeTpaMM, MCIIONb3Ys 3alUCh C
NO3UUUOHHOU UM UMEHHOll Tepepauvel aprymMeHTOB. MMeHHass mepegadya OCOOEHHO MOJie3Ha s
byHKIIME CO MHOXKECTBOM ITapaMeTpPOB, TaK KaK OHA JIelaeT CBsI3b IIapaMeTPOB M apryMeHTOB 0oJjiee
SIBHOM ¥ HAOE>KHOMW. B IO3UIIMOHHOM 3amucy 3HAYEHUS apryMEeHTOB (QYHKIMHM yKa3hIBAlOTCS B TOM
JKe IOopsAOKe, B KAKOM OHHM OIIMCAHBI B ompefeneHuu QyHKINU. [Ipy MMEHHOU Ilepemade apryMeEHTHI
COIIOCTABJISIIOTCS C mapaMeTpaMu ¢GYHKIIUY 10 UMEHaM ¥ yKa3hIBaTh UX MOXKHO B Jito6oM mopsaake. Ias
KaXXIOoTr0o BapHaHTa BHI30BAa TaKXKe YYMTHIBANUTE BIUSHUE TUIOB apryMEHTOB (QYHKIIMM, ONMCaHHOE B
Pazpmene 10.3.

ITpu 3amnmcu J1I00IM CIIOCOOOM ITapaMeTpPEHI, /I KOTOPHIX B OIIpeieIeHuH QYHKINY 3aJaHbl 3HAaYEHUS 110
YMOJI4YaHUI0, MOXKHO BOBCe He yKa3blBaTh. Ho 3TO 0coGeHHO 10J1e3HO IIPU UMEeHHOH Ilepellade, TakK Kak
OITYCTUTBH MOKHO 11000¥ Hab0op mapaMeTpoB, TOra Kak IIPU ITO3UIIMOHHON ITapaMeTPHl MOXKHO OITyCKaTh
TOJIBKO IIO0CJIeOBaTeNIbHO, CIIpaBa HajeBo.

Postgres Pro Takxke IOOOepXHBAeT CMEWAdHHYK TMepemady, KOorga IapaMeTphl MepemalTcs W II0
“MeHaM, U [0 MO3UIMKU. B 3TOM Cllydyae MO3ULMOHHEIE [TapaMeTPhI HOJIXKHEI UATH Mepel mapaMmeTPaMH,
rnepenaBaeMbIMH 10 UMeHaM.

MEI pacCMOTPHUM BCe TPH BapHaHTa 3alKMCH Ha IIpuMepe clenyollei GQyHKINN:

CREATE FUNCTION concat_lower_or_upper (a text, b text,
uppercase boolean DEFAULT false)
RETURNS text

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

ODYHKIUA concat_lower_or_upper UMeeT OBa 003aTETbHBIX napaMeTpa: a 4 b. Kpome Toro, ecth 0nuH
Heo0s3aTe IbHBIM TapaMeTpP uppercase, KOTOPBIHM 110 YMOJTYaHUIO MMeeT 3HaYeHUe false. ADTYMEHTHI a ¥
b OyAyT CIOXKEeHBI BMECTE U IIEPEBENEHEl B BEPXHUM UIHM HUKHUN PETHUCTP, B 3aBUCUMOCTH OT ITapaMeTpa
uppercase. OcTajbHBIE TOHKOCTH peaan3aluuu GyHKIIUY celidac He BaXKHHI (moapoOHee 0 HUX pacCKa3aHo
B 'maBe 34).

4.3.1. No3uuMoHHaA nNepepaya

IMo3urnnmoHHas mepemada — 3TO TPAOUIIMOHHBIM MEXaHM3M Mepemadyy apryMeHTOB ¢yHKIuu B Postgres
Pro. IIpuMep Tako¥ 3alucu:

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

HELLO WORLD
(1 row)

Bce apryMeHTH yKa3aHBl B 3aJlaHHOM IOPsSAKe. Pe3ymbTaT BO3BpPAIEH B BEPXHEM PEruCTpe, TakK Kak
mapaMeTp uppercase UMeeT 3HaueHUue true. EIE OOQUH IpUMeD:

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

hello world
(1 row)

3mech mapaMeTp uppercase ONYIIEH, W IIO3TOMY OH NPWHMMAET 3HAUYEHWE MO0 YMOJIYaHUIo (false),
¥ pe3yibTaT IIE€PEeBOOUTCS B HUXKHHUM PErucTp. B DIO3WUIMOHHON 3amucu JOOBle apryMeHTHI C
OITpefesIEHHBIM 3HaYEHHUEM 10 YMOTYaHHUI0 MOXKHO OIIYCKaTh CIIpaBa HaJIeBO.

4.3.2. AMeHHana nepepaya

I[Ipy uMeHHON mepemayde OIS apryMeHTa O00aBJIseTCS UMS, KOTOPOE OTHENSIETCS OT BHIPAXKEHUS
3Ha4YeHHUs 3HaKaMu =>. Hanpuwmep:

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

hello world
(1 row)

3mech apryMeHT uppercase OBbUI TaK JKe OIYIIEH, TaK YTO OH HESIBHO IIONy4YWJI 3HA4YeHHEe false.
I[TpeuMyIIecTBOM TaKOW 3amuCH SBIISETCS BO3MOXKHOCTH 3aIllMCHIBATL apPTYMEHTHI B JIIOOOM TOPSIIKE,
HampuMep:

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)

7151 06paTHOM COBMECTHMOCTH IIOONEPKUBACTCS U CTAPBIM CUHTAKCHUC C «:=>»:
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SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');
concat_lower_or_upper

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

ITpu cMeIIaHHOM Iepegadye NapaMeTPhl IePemaTCcs U 0 UMeHaM, U 1o mo3uiuu. OgHaKo KakK yzKe OBbIIo
CKa3aHO, *MEHOBAHHEIE apPTYMEHTHI HE MOTYT CTOSITh IIepefl ITO3UIIMOHHbBIMHU. HanpumMep:

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

HELLO WORLD

(1 row)

B maHHOM 3ampoce apTyMeHTH a U b IepefaloTCs 10 MO3UILINH, a uppercase — 10 UMeHU. EMUHCTBEHHOE
000CHOBaHME TAKOT'0 BHI30BA 3[4€Ch — OH CTaJl YyTh Oojiee uuTaeMbiM. OmHaAKO Myt 60Jjiee CIIOXKHBIX
byHKIUY ¢ MHOXKECTBOM apryMEeHTOB, 4YaCTh U3 KOTOPHIX UMEIOT 3HaYEeHHUS 110 YMOJTYaHUI0, UMEHHASA UIU
CMelllaHHas Tepefaya MMO3BOJISIOT 3allKMcaTh BEI30B 9 GEeKTUBHEE U YMEHBITUTL BEPOSATHOCTD OIITUOOK.

IIpuMmeyanue

HMeHHas ¥ cMelllaHHAS IIepefadya B HACTOSIINM MOMEHT He MOXKET MCIIOIb30BaThCS ITPU BEI30BE
arperaTHoM GYHKIIMY (HO OHU OOIYCKAIOTCS, €CIIU arperaTHas GQYHKIIUS UCIOIb3yeTCs 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
HacleOoBaHUe, MPeOCTaBIeHusI, GyHKIIUH U TPUTTEPHI.

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

Korma BBl cOo3maéTe MHOTO B3aMMOCBSI3aHHBIX TAOJIMIl, UMEET CMBIC/I 3apaHee BHIOpATh eOUHBIHN
mabyioH MMeHOBaHUS Tabmuil M cTonOuoB. Hampumep, pemmth, OymyT U B MMeHaX Tabmil
HCIIOJTh30BaThCSA CYIIECTBUTEIbHEIE BO MHOXKECTBEHHOM WM B €OWHCTBEHHOM 4dYwHCIe (ecThb
coo0OpaxKeHus B [I0JIb3Y KaXKI0T0 BapraHTa).

Ywucmo cTonbiioB B Tabnuile He MOXKET OBITh OECKOHEUHBIM. DTO YHCJIO OTPAaHUYMBAETCS MaKCUMyMOM
B npepenax oT 250 mo 1600, B 3aBUCUMOCTH OT TUIOB CTONO10B. OOHAKO co37aBaTh TaOIUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpebyeTcs, a eciiu TaKasd NOTPeOHOCThL BO3HUKAET, 9TO CKOpee
NpU3HaAK COMHUTENbHOTO AM3alHa.

Ecnu Tabnuia BaMm Oonbllle He HYXKHA, BBl MOXKETe yIaluTh €€, BHIIONHUB KoMangy DROP TABLE.
Hanpuwmep:

DROP TABLE my_first_table;
DROP TABLE products;

IMombITKa ymameHUs HeCYIIeCTBYIOMIel Tabnmuibl cuuTtaeTcs omubkoi. Tem He meHee B SQL-cKpunrax
4YacCTO HNPUMEHSIOT 0e3yClI0oBHOEe yHajieHue TaOmnull Imepen co3maHueM, UTHOPUPYS BCe cooliieHust 00
ommnbKax, TaK YTO OHU BHITIOJIHSIIOT CBOIO 3a/layy HE3aBUCUMO OT TOT'0, CYIIECTBOBAIU TAOIUIILI MU HET.
(Ecnu BBEI XOTHTe M306eXKaTh TaKUX OIMMOOK, MOXKHO MCIIOJIb30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9T0 He OymeT COOTBETCTBOBAThH CTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONyIO Tabnuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe m03Xke, B Pa3zgerne 5.5.

Hmes CcpencTtBa, KOTOPEIE MEL O6CYJII/IJ'II/I, BBEI y2K€ MO2XKeTe CO3O0aBaThb IIOJIHOCTBIO (I)YHKL[I/IOHaJ'II:HBIe
Ta6J'II/II_ILI. B IIPOOOIZKEHNN 3TOM T'JIaBHI PaCCMAaTPUBAIOTCA OOIIOJIHUTEJIbHBEIE BO3MO2KHOCTH, IIPU3BAHHEBIE
006eCIeYuThb IIEeJIOCTHOCTh OaHHEIX, 0e30I1acHOCThb U YJIO6CTBO. Ecnm BaMm He TEPIIUTCA HAIIOJIHUTE CBOU
Ta6J'II/II_ILI OAaHHBIMH, BBl MO2K€T€ BEPHYTBCA K 9TOM TJIaBe MM03XKe, a ceryac HepeﬁTH K 'maBe 6.

5.2. 3HaYeHUs NO YMOJZIYaHMIO

CTonbI1ly MOKHO HAa3HAYUThH 3HAUeHHe 1Mo ymMondaHuioo. Korma moGaBnsieTcs HOBas CTPOKAa W KAKUM-TO
eé cTosbIamM He MPHUCBAaWBAIOTCS 3HAYEHUST, 3TH CTOJOIH MTPUHUMAIOT 3HAYEeHUS TI0 YMOJTYaHuio. Takxke
KOMaH[a yIpaBJIeHUs HaHHBIMU MOXKET SBHO yKa3aTb, YTO CTOJIOITYy AOMKHO OBITH MPUCBOEHO 3HAYEHUE
o yMOJT4aHuio, He 3Has ero. (ITogpoOHee KOMaH/OH YIIPaBIeHUS JaHHBIMU OTIMCAHHE B ['1aBe 6.)

Ecnu 3HaYeHue 110 YMOJTYaHUIO He 00BSIBIEHO SIBHO, UM cunTaeTcs 3HaueHue NULL. OOBIYHO 3TO UMeeT
CMBICJI, TaK KaK MOXKHO cuuTaTth, 4TO NULL mpencrasisieT HeU3BECTHHIE TaHHEIE.

B onpepenenun Tabnulkl 3HAYEHUS II0 YMOJIYAHWIO YKa3bhIBAlOTCS IIOCJe THIA [AHHBIX CTOJOLA.
Hanpuwmep:

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

3HaudeHWEe 10 YMOIYaHUIO MOXKET ObITh BhIpA’KeHUEM, KOTOPOE B 3TOM CJIydae BBIYHCIISIETCSI B MOMEHT
IIpYCBaWBaHUs 3HAUEHWS II0 yMOJIYaHHWIO (a He Korma co3maércs Ttabnmua). Hampumep, cronbiry
timestamp B Ka4eCTBe 3HAYEHMS I1I0 YMOJYAHMS YacTO ITPUCBAMBAETCSI CURRENT_TIMESTAMP, YTOOHI B
MOMEHT fmoOaBJIeHUS CTPOKH B HEM OKa3aJjioCh TEKyIlee BpeMs. EIl€ oguH paciIpoCTPaHEHHBIN TPUMED
— TeHepalus «I0CJIeoBaTEeIbHEIX HOMEPOB» OJIsI BCeX CTPOK. B Postgres Pro 3To oGHYHO HeaeTcs
IPUMEPHO TaK:

CREATE TABLE products (
product_no integer DEFAULT nextval ('products_product_no_seq'),
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3mech QyHKIMA nextval () BRIOMPaeT oUyepeaHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.16).
910 ynoTpebieHue HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [AJIsT HETO eCTh CIIeI[aabHass KOPOTKas 3alluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcst mo3xe B [logpa3gerne 8.1.4.

5.3. OrpaHunyeHusn

Tumel maHHBIX caMu II0 cebe OrpaHMYMBAIOT MHOXKECTBO MOAHHBEIX, KOTOPHIE MOZXKHO COXPAaHUTb B
tabnuite. OmHAKO OJISI MHOTHX IIPUJIOKEHUM TaKKe OrPaHUYeHUs CIIUIIKOM Irpy6osie. Hampumep, cTomnbet,
copepzKalllui IIeHy IIPOAYKTa, MOJXKEH, BEPOSITHO, IIPUHUMAaTh TOJILKO ITOJIOXKUTEJIbHBEIE 3HaYeHus. Ho
TAKOT'0 CTAaHOAPTHOTO TUIA HaHHEIX HET. BO3MOXKHO, BEl TAKXKe 3aX0TUTE OTPAHUYUTD JaHHEIEe CTOJIOIA 10
OTHOIIEHWIO K IPYTUM CTOJIOIaM Ui cTpoKaM. Hampumep, B Tabnuile ¢ uHpopMalmei o ToBape moIXKHa
OBITH TOIBKO OOHA CTPOKA C OIPemenéHHBEIM KOIOM TOBapa.

Inst pemerust mogoOHBIX 3afa4y SQL mO3BONSIET BaM ONPenensaTh OTPAaHUYEHUS [JIT CTONOIIOB U TabJIuII.
OrpaHu4YeHUs OAlOT BaM BO3MOXXHOCTH YIPABISITH JAaHHBIMU B TaONMHUIIaX Tak, KaK BHl 3axoTuTe. Ecmu
TTOMB30BaTE b MOTBITAETCS COXPAHUTH B CTOJIOIE 3HAYEHWE, HAPYILIAIee OTPaHUYEHUS, BOSHUKHET
omubKa. OrpanudeHust OyOyT AeWCTBOBATD, laXke eCITM 9TO 3HAYEeHHUE M0 YMOJTYaHUIO.

5.3.1. OrpaHn4YeHUA-NpPoOBEPKHU

OrpaHuueHue-IpoBepKa — Hawmboyee OOIMUI THUI OTPAHUYEHUU. B ero ompenesieHMHM BBl MOXKETE
yKas3aTh, YTO 3HAYEHUE JAHHOTO CTOIOIIa JOIZKHO YOOBIETBOPSATH JIOTUYECKOMY BHIPAKEHUIO (IIPOBEPKE
UCTMHHOCTH). Hampumep, eHy ToBapa MOXKHO OTPAHUYUThH IOJIOKUTEJIbHEIMYU 3HAYEHUSIMHU TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)i

Kak BBl BuUOuTe, OIrpaHHUYEeHHNEe OIIpenesisieTCs IIOCJI€ THUIlA OAaHHBbIX, KaK XM 3Ha4YeHHe II0 YMOJIYAaHHUIO.
3HayeHUs IO YMOJIYaHUIO KW OIrPaHHUYEHHNsAI MOI'YT YKa3bIBATLCSA B 000M IIoOpdaOKe. Ol"paHI/I‘-IeHI/Ie-
IIPOBEPKA COCTOUT U3 KJIIIOYEBOI'O CJI0OBa CHECK, 3a KOTOPBIM I/I)IéT BEIDAKEHUE B CKOOKax. ITo BEIPpAKEHUEe
OOJIZKHO BKJIIOHUAThb CTOJ'IGGI.I, OJisi KOTOPOTro 3aﬂaéTC5{ OrpaHn4YeHne, nHade OHO He HMeeT 00IBIIIOTO
CMBICJIA.

Brl MOXKeTe TakKxKe IIPUCBOUTH OTPaHUYE€HHIO OTOEJIbHOE M. 3JTO YIIydquaiuT coobieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECS Ha 3TO OI'paHHYEHHEe, KOI'la BaM IMOHAJOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:

CREATE TABLE products (

product_no integer,

name text,

price numeric CONSTRAINT positive_price CHECK (price > 0)
)
To €eCTh, YTOORI CO30aTh UMEHOBAaHHOE OTrpaHUYEeHMEe, HAlIUIIMNUTE KJIII04YeBOe CJIOBO CONSTRAINT, a 3a HUM
I/IJIeHTI/I(bI/IKaTOp 1 coOOCTBEHHO ompenesieHre OrpaHu4YeHud. (ECJ’II/I BEI HE OIIpeneyiuTe nMd OrPaHUYEeHUu A
TaKUM 06pa30M, CHUCTeMa BLIﬁepeT 0Jisi Hero uM4 3a BaC.)

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

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

)i

HepBbIe OBa OTPaHUYEHUSA OIIPEOEeJIAI0TCA IIOXOXKUM 06pa30M, HO OJid TPEThEro MCIIOJIb3YETCA HOBBIN
cunTtakcuc. OHO He CBS3aHO C OHpeHeHéHHBIM cTonbioM, a IIpenCTaBJIEHO OTOEJIBHBIM 3JIEMEHTOM
B CIIMCKeE. OHpeI[eHeHI/IH CTONOILIOB U TaKue ornpenejieHnusa Ol"paHI/I‘-IeHI/IfI MOZKHO II€epeCTaBJIATE B
IIPOU3BOJIBHOM IIOPSAOKE.

IIpo mepBhle [OBa OrpaHUYEHUs MOXKHO CKas3aTh, YTO 3TO OTPAHUYEHUS CTOJOLOB, TOrHa Kak TPEThe
SIBIISIETCS OTpaHWYeHMeM TabONuUEl, TaK KaK OHO HAINWCAHO OTHENIbHO OT OIpefelleHui CTOIOIIOB.
OrpaHuudeHus: CTOJIOIIOB TaKyKe MOXKHO 3allicaTh B BUIe OrpaHMYeHUM TabIMUEl, TOrga Kak oOpaTHoe
He BcerJa BO3MOJXKHO, TaK KakK IIOOpa3yMeBaeTcs, YTO OorpaHW4YeHHe CTOI0Ila CCHIJIaeTCsS TOJIBKO Ha
cBsizaHHHBIM cTosber. (Xorsa Postgres Pro aToro He TpebyeT, HO mysi coBMecTuMocTu ¢ apyrumu CYB]I
JIydlIlle CJIELOBaTh 9TO IpaBUly.) PaHee nmpuBedEHHEIN IPUMED MOXKHO II€pEnucaTh 1 Tak:

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmemno BKyca.

Ol"paHI/I‘-IeHI/IHM Ta6HI/II_IbI MOZKHO IIpHCBaKMBaTh KME€HA TakK 2Ke, KaK U OIrPaHU4YEeHHUAM CTOHGHOB:

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

CnemyeT 3aMeTUTh, 4YTO OTpaHWYEHHE-TIPOBEPKa YOOBJIETBOPSAETCS, €CIU BhIpaXeHue NIPUHUMAaEeT
3"Hauenue true unmu NULL. Tak Kak pe3yjabTaTOM MHOTHX BhIpaxkKeHuit c¢ omepanHpmamu NULL G6ymeTt
3"Hauenue NULL, Takue orpaHndeHus He O6yayT nmpensTcTBoBaTh 3anucu NULL B cBSI3aHHBIE CTOJIOIIHL.
Yrto6Bl rapaHTUPOBATh, YTO CTONOEI He conepkuT 3HaueHuss NULL, MOKHO UCTI0JIb30BaTh OTPaHUYEHUE
NOT NULL, onucaHHOE B CJIEAVIOIIEM pa3aere.

IIpumMeuyanue

Postgres Pro He mompmepzKuBaeT OrpaHMYeHUss CHECK, KOTOphle oOpalaioTcs K HaHHBIM, He
OTHOCSIIIMMCSI K HOBOM WM H3MEHEHHOW CTpokKe. XOTS OrpaHMYeHHMe CHECK, Hapyllalollee
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9TO MPABUIO, MOXKeT paboTaTh B IMPOCTHIX CIIy4asX, B 00OIeM Ciydae Helb3si TapaHTUPOBaTh,
yTo 0a3a JaHHBIX HEe HNPUOET B COCTOSHHE, KOTHA YCJIOBHE OTPAaHUYEHHUS OKaxKeTCs JIOKHBIM
(BcmemcTBHUE TMOCHEOYIONIUX H3MEHEHHUH OPYTHX YYacTBYIOIIMX B €ro BHIYHCJIEHHH CTPOK). B
pe3ynbTaTe BOCCTAHOBIEHHUE BHITPYKEHHHEIX TaHHBIX MOXKET 0Ka3aThCs HEeBO3MOXKHBIM. Bo BpeMs
BOCCTAHOBIIEHHUS BO3MOXKEH COOM, Haxke eCIH IIOJIHOEe COCTOsiHKMe 0a3bl JaHHBIX COTJIaCyeTCsl C
YCJIIOBHEM OTPaHUYEHHUSsI, 10 HPUYHHE TOTO, YTO CTPOKHU 3arpyzKal0TCs He B TOM IIOPSOKe, B KOTOPOM
9TO yciaoBue OymeT coOmomaThcsa. IToaToMy mjIsi ompemesieHHs OTPaHUYEeHHH, 3aTparuBalOIINX
OPYyTHE CTPOKU U OPyTHue TabJIUIIEI, UCIIOJIE3YUTE OrpaHuYeHUsI UNIQUE, EXCLUDE MM FOREIGN KEY,
€CJIM 3TO BO3MOXKHO.

Ecnu BaM He HyKHa IIOCTOSTHHO ITOfiep2KrBaeMasi TapaHTHs IIeJIOCTHOCTH, a JOCTAaTOYHO Pa30BOM
ITPOBEPKH H0OABIIIEMOM CTPOKHU II0 OTHOIIEHUIO K IPYTUM CTPOKaM, BEI MOXKETe pearn30BaTh 3Ty
ITPOBEPKY B COOCTBEHHOM TpurTepe. (ITOT MOOXOH MCKIIOYAET BHIIEOMHCAHHLIE ITPOOJIEMEI IPHU
BOCCTAHOBJIEHUM, TaK KaK B BRIIPy3Ke pPg dump TPUITEPHE BOCCO3XAIOTCS IIOCJIEe IIepe3arpy3Ku
OaHHBIX, ¥ IIO3TOMY 3Ta ITPOBepKa He OymeT AelCTBOBATh B IIPOIIECCE BOCCTAHOBJIEHMUSI.)

IIpumMeuyanue

B Postgres Pro npepmnonaraeTcsi, 4TO YCJIOBUS OTPaHUYEHUU CHECK SBJISIOTCS IMOCTOSHHBIMH, TO
€CTh IIPW OOMHAKOBLIX MAHHBIX B CTPOKE OHM BCerfa BBEIOAIOT OOWHAKOBHIN pe3ybTaT. MIMeHHO
9TUM IIPEAIIONI0XKEHNEM OIPABOBIBAETCS TO, YTO OTPAHUYEHUS CHECK IIPOBEPSIOTCS TOJBKO IIPU
mo0aBIeHMHW WM H3MEHEHWM CTPOK, a He IIpU KaxXaoM obpamneHum K HuM. (IIpuBeméHHOE
BBIIIIE IPEAYIpPEeXRAEHNE O HEOMIYCTUMOCTH OOpaIeHuil K APpyruM TabnuilaM SIBJISEeTCS YaCTHBIM
CIIEICTBHEM 5TOT'0 IIPENII0JIOKEHNS.)

OmHaAKO 9TO IIPEeAIonoXKeHHWe MOXKEeT HapyIlaThbCsd, KaK 4dacTo OBIBaeT, KOTHa B BBIPAXKEHUU
CHECK HCHOJIb3yeTCs II0JIb30BaTeNIbCKasa (hYHKIUS, T0OBeAeHNe KOTOPOU BIIOCIEICTBUU MEHSETCH.
Postgres Pro He 3ampeliaeT 3TOTO, U €CJIM CTPOKU B Tabnuile IepecTaHyT YOOBIETBOPATH
OTpaHMWYEeHMNI0 CHECK, 3TO OCTaHEeTCAd He3aMeYeHHBIM. B HUTOre NpW MONBITKE 3arpy3uTh
BLITPYKEHHBIE IT03XK€ [aHHbIe MOTYT BO3HUKHYTH HpoOieMbl. ITo3TOMy mOomoOHBIE M3MEHEHUS
PEKOMEHIOYETCS OCYIIECTBISATH CJIEAYIOINM 00pa30oM: yHaIuTh OrpaHuuYeHHne (MCIOJIb3ys ALTER
TABLE), U3MEHUTH OIIpefeieHre QYHKIINY, a 3aTeM IIepeco3faTh OrpaHUYeHNe TOM Ke KOMaHIoMH,
KOTOpasi IPHU 3TOM IIePEIIPOBEPUT BCE CTPOKHU TAOIUIIEI.

5.3.2. OrpaHuuyenusa NOT NULL

Orpanmuenne NOT NULL mpocTo ykKa3blBaeT, YTO CTONOIy Helb3s mpucBauBaTh 3HadeHme NULL.
I[Tpumep cuHTaAKCHUCA:

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

)i

Orpannuenue NOT NULL Bcerpma 3amuchIBaeTCs KaK OTpPaHUYEHUe CTonlbla U (PyHKIMOHAIBHO
9KBUBAJIEHTHO OTPAHUUYEHUI0 CHECK (umsg_cronbuya 1S NOT NULL), HO B Postgres Pro siBHOe orpaHudeHne
NOT NULL pa6GoTtaet 6omee adpdHeKTUBHO. XOTsI y TaKOM 3aIlMCH €CTh HEJOCTAaTOK — Ha3HAYUTh UM
TaKUM OTPAHUUYEHUSIM HeJlb34.

EcTecTBeHHO, Ayisi CTONOIIA MOXKHO OIpPEENUTh OOJIbIlle OJHOTO OTpaHuYeHwus. [JIT 9TOT0 UX HYXKHO
ITPOCTO yKa3aTh OJTHO 3a APYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
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Ilopsimok 3mech He HMeeT 3HA4YeHWs, OH He 00s3aTeIbHO COOTBETCTBYET IIOPSOKY IIPOBEPKHU
OTPaHNYEHUN.

s orpaHuyYeHusT NOT NULL eCTh U oOpaTHOe: orpaHudYeHue NULL. OHO He O3HadaeT, 4To CTonbelr
IOJI>KEeH MMeTh TonbKo 3HaueHue NULL, uTo KoHeuHO 61110 OB 6eccMbICIeHHO. CYyTh Ke ero B IPOCTOM
yKa3aHuu, 4To cTosbelrl MoxkeT uMeTh 3HadeHre NULL (3To moBefeHue 1o ymondanuioo). OrpaHuyeHue
NULL OTCYTCTBYeT B cTaHgapTe SQL 1 HCIIONb30BaTh €T0 B IIEPEHOCHUMBIX MPUIIOKEHUSIX He CJiedyerT.
(Ouo OnTo mobGaBieHo B Postgres Pro TOMBKO OJISI COBMECTHMMOCTH C HeKoTopbiMu mpyrumu CYBII.)
OmHaKO HEeKOTOPHIe ITOTb30BaTe ! JII0OAT eT0 UCII0Ib30BaTh, TAK KaK OHO MMO3BOJISIET JIETKO MePeKIIIoYaTh
OorpaHUYeHUs B cKpuiite. Hanmpumep, Bl MOXKeTe HadaTh C:

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

)

¥ 3aTeM BCTAaBUTH KJIIOYEBOE CJIOBO NOT, rge HOTpeﬁyeTCH.

IToocka3ka

ITpu mpoekTupoBaHuU 0a3 MAHHBIX Yallle BCEro OOJILIIMHCTBO CTOIOILIOB OOJIKHEI OBITh TIOMEYEHEI
kak NOT NULL.

5.3.3. OrpaHu4YeHuUs YHUKANIbHOCTH

OrpaHuydeHUs YHUKATbHOCTY TapaHTUPYIOT, YTO JaHHHIE B OITPEeNeJIEHHOM CTOJIOLIE MJIU I'PYIIIIE CTOIOIIOB
VHUKAJIbHBI CPedu BCEX CTPOK Tabmuiel. OTpaHryYeHre 3aluChIBAE€TCS TaK:

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

)i

B BUOE OrPDaHUYEHUA CTOJ'I6LI8. " TakK:

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

UNIQUE (product_no)
)i
B BUOE OrPaHUYEHHUA Ta6.TII/II_[bI.

YTOoOH OIpefeuTh OrpaHWYeHHe YHUKAIBLHOCTH [JIs TPYINH CTONOITOB, 3alWIIINTE €ero B BHUIE
OTpPaHUYEHUS TaOIUITH, IEPEeYUCINB UMEeHa CTONIOIT0B Yepe3 3alsTyIo:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Takoe orpaHuYeHMe yKa3hlBaeT, YTO COYETaHWEe 3HAUEHUU IePEeYUCIIEHHBIX CTOJIOIOB HOXKHO OBITH
YHUKaJIbHO BO BCel TabJuIle, TOrOa KakK 3Ha4YeHMs KaXK0T0 CTOJIOIa 10 OTOEIbHOCTY He [OJXKHEI OBITh
(1 006BIYHO He OyAyT) YHUKAIbLHLIMU.

Brl MOXKeTe Ha3HAYUTD YHUKAJIbBHOMY OTPAHUYEHUIO UM OOBIYHEIM 06pa30M:

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

)i

IIpH HO6aBHeHHH OrpaHHUYE€HHNsA YHUKAJIbBHOCTHU GYHBT ABTOMATH4Y€E€CKH CO3aH YHHKaHLHHﬁ HHOEeKC-B-
oepeBo OjIis CTOJ'I6].[a UJIN TPYIIIIEL CTOJ'I6L[OB, II€epeYUuCJIEHHBIX B OTPAHNYEHUHN. YcnoBue YHHUKAJIBHOCTH,
PacCIIpoCTpaHAIIeeCsa TOJIBKO HaA HEKOTOPhIE CTPOKH, HEJIb34d 3allMCaTb B BHOE OI'DaHUYEHUA
YHHKaHBHOCTH,OHHaKOTaKOByCHOBHe]MOHGH)YCTaHOBHTB,CO3HaBYHHKaHBHBﬂiqaCTHquﬁiHHHGKQ

Boo061mie roBops, orpaHUYeHUe YHUKAILHOCTH HapyIIaeTCsl, eClIu B TaOJulle OKa3blBAeTCSH HECKOJIBKO
CTPOK, YV KOTOPHIX COBHAHAIOT 3HAYEHUS BCEX CTOJIOIOB, BKIIOYEHHBLIX B orpaHudeHue. OmHaKoO OBa
3HaveHus NULL npu cpaBHEeHWM HUKOTAa HE CYMTAIOTCS PaBHBIMHM. JTO O3HadaeT, 4YTO AgaxXe IIpHU
HaJIU4YUU OTPAaHUYEHUS YHUKAJIbHOCTH B TabIUIle MOXKHO COXPAHUTL CTPOKU C AyOIUPYIOIIUMUCS
3HaueHUusMHU, ecau oHM comepkaT NULL B omHOM UM HECKONBKUX CTOJOLIAX OTPaHUYEHUS. ITO
TIOBefIeHUEe COOTBETCTBYEeT cTaumapTy SQL, Ho Mt cniwimanu o CYB]I, KkoTophie BenyT cebs Io-Opyromy.
HNmeiiTe B BUAYy 9Ty 0COOEHHOCTD, pa3pabaThiBasi IEPEHOCUMEBIE TPUIIOKEHUS.

5.3.4. NepBUYHbIE KJIIOUYU

OrpanuyeHue IEPBUYHOTO KJTIOUa O3HAYAeT, YTO 00Pa3yIOIIH eT0 CTOIOeI] MIK IPYIIIIa CTOJIO0B MOXKET
OBITh YHUKAJIBHBEIM UOeHTU(UKATOPOM CTPOK B Tabmuie. [Is 9Toro TpedyeTcs, YTOOB 3HAUEeHUs OLLITH
OOHOBPEMEHHO YHUKANIbHEIMHU 1 OTIUYHBIME OT NULL. TakuM o6pa3oM, TabGIHUIBI CO CIeOYIOMIUMU IBYMS
ompeneseHUsIMHU OyOyT MPUHUMATh OOUHAKOBEIE TaHHBIE:

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

)

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

)i

HepBI/IT-IHI:Ie KJTIOYX MOT'YT BKJIIOYAaTh HECKOJIBKO CTOJ'I6I_IOB,' CHHTAKCHC IIOX02K Ha 3alluCh OI“paHI/I‘-IeHI/Iﬁ
YHUKAJIBHOCTH:

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

HpH HOG&BHGHHH IIEPBUYHOI'0O KJII0OYa aBTOMATHU4Y€CKHU COBHaéTCH YHHKaHBHHﬁ HHHeKC{}HepeBO O
CTOJ'IGI.[a UJIN T'PYIIIIBI CTOJ'I6I.[OB, IIePevdYUuCJIEHHBIX B IIEPBUYHOM KJIIO4YE€, 1 TaHHEIE CTOJ'I6].[I:I IIOME€Yal0TCs
KaK NOT NULL.

Tabnuila MOXKET HMeTh MaKCHMyM OOWH IIEPBUYHBIMA Kio4d. (OrpaHMYeHUN YHUKAIbHOCTH U
orpanndenut NOT NULL, koTophble GyHKIIMOHAILHO IOYTH PAaBHO3HAYHEI IIEPBUYHBIM KJTI0YaM, MOXKET
OBITH CKOJIPKO YTOOHO, HO HAa3HAYHUTh OTPaHUYEHNEM MMEPBUYHOT0 K/II0Ya MOXKHO TOJIBKO OOHO.) Teopus
PenSUuOHHBIX 6a3 MaHHBIX TOBOPUT, UTO MMEPBUYHBIN KIII0Y OOJI?KEH OBITh B KaxKmou Tabmuie. B Postgres
Pro Takoro xxécTtkoro Tpeb6oBaHUS HET, HO OOBIYHO JIyUIlle eMy CJIed0BaTh.

[lepBUYHBIE KJTIOYU IIOJIE3HBI U AJIA HOKYMEHTHPOBAHUS, U OJIS KIMEHTCKUX IIPUJIOKeHui. Hampumep,
rpad®uYeCcKOMYy IIPUIOKEHHUI0 C BO3MOXKHOCTSIMH PEeOaKTHPOBAHUS COOEPKUMOTO TabOIHUIILI, BEPOSITHO,
moTpebyeTcss 3HAThb MEPBUYHBIM KIII0YW TAOIHIIE, YTOOBI OJHO3HAYHO HUOEHTUGUIIMPOBATH €€ CTPOKH.
[NepBuYHBIE KITIOYH HAaXOOAT U Apyroe npuMeHenue B CYB]l; B 4aCTHOCTH, IIEPBUYHBIN KIII0Y B TaOmIHIle
oIpedessieT eleBble CTONOIB 10 YMOTYaHUIO OJIS CTOPOHHUX KII0OUEH, CChIJIAIOIINXCSA Ha 3Ty TabIuIy.
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5.3.5. BHeLwlHue Kai4u

OrpaHuyeHre BHEIIHETO KJIIoYa yKa3bIBaeT, YTO 3HAYEeHUs CTONO0Ia (MIM T'PYIIIBl CTOJIOIOB) HOIZKHEI
COOTBETCTBOBATh 3HAYEHHUSIM B HEKOTOPOM CTPOKE OPYroM TaOmuIlbl. DTO HA3HIBAETCS CCblIOYHOU
Ue/10CMHOCMbI0 OIBYX CBSI3aHHBIX TaOIIHII.

ITycTb y Bac yke ecTh TabnuIila IpoAyKTOB, KOTOPYIO MBI HEOMHOKPATHO UCIIOIF30BAJIM PAHEE:

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

price numeric
)
[aBaiiTe IIPeOIloONoOXKUM, YTO y BaC e€CThb TaOnuIla C 3aKa3aMH ITHX IIPOOYKTOB. MBI XOTHUM, YTOOBI B
Ta6n1/1ue 3aKa30B CoaepzKaJIuCh TOJIBKO 3aKa3kbl JIeI‘;ICTBI/ITeJ'IBHO CyIeCTBYIOIIUX IIPOOYKTOB. HOSTOMy MEI
oIpeneinuM B Hen OrpaHH4YeHle BHEIIHEr O KjIl04a, CChIJIaloIleeCcsa Ha T8.6J'II/I]_Iy IIPOOYKTOB:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products (product_no),
quantity integer
)i
C TakuMm OrpaHNYEeHMNEM CO30aTh 3aKa3 CO 3HaYeHHeM product_no, OTCYTCTBYIOIIIHNM B TaﬁJ’II/ILIe pl"OdIlCtS
(1 He paBuriM NULL), 6ymeT HEBO3MOXKHO.

B Taxoit cxeme Tabmuily orders Ha3BBalOT noO4YUHEHHOU Tabnuueit, a products — 2aasHoll.
COOTBGTCTBeHHO, CTOJ'IGLIBI Ha3bIBAKOT TaK XKe HOH‘-II/IHéHHBIM WU TJIaBHBIM (I/IJ'II/I CCBIJIAKOIITUMCA U
IIeJIEBBIM).

[Mpepripyiiyio KOMaHOY MOXKHO COKPATUTh TaK:

CREATE TABLE orders (
order_id integer PRIMARY KEY,
product_no integer REFERENCES products,
quantity integer
)i
TO €CTb, €CJIM OIYCTUTh CIIMCOK CTOJIOIIOB, BHEIIHUY KJTI0U OyAeT HEesIBHO CBSI3aH C IIEPBUYHBIM KIII0YOM
TJIaBHOM TAOJIHIIHL.

OrpaHquHmo BHEIIHET O KJII0Yad MO2KHO HAa3HAYUTh UM CTaHOAPTHBEIM CII0COOOM.

BHemHuM KJ1I04 TaKXKe MOXKET CCHIIaThCS Ha I'PYIIY CTOJIOI0B. B 3TOM ciydyae ero Hy>KHO 3amucaTh B
BUOe OOBIYHOTO OrpaHuYeHus 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'I6I_[OB B OIrpaHHMYEHHM OOJIZKHBI COOTBETCTBOBATH YHUCIIy M THIIAaM
IIeJIeBBIX CTOJIOIIOB.

HHorma mMeeT CMEBICI 3adaTh B OrPaHNYE€HHNH BHEIIHEIrO KJII04Ya B Ka4YeCTBe <<JIpyTOfI Ta6.TII/II.U:I>> Ty XKe
TaGHHHy; TaKOM BHEIIHMH KITI0Y Ha3bkIBaeTCs CCulnarnwumMcA HA cebs. HaHpHMep, €CITU BBl XOTUTE, UYTOORI
CTPOKHU Ta6J'II/II_IbI IIpeaCTaBIIATIN Y3JIbI HpeBOBHHHOﬁ CTPYKTYDPHI, BEI MO2KETE€ HaIlUCAaThb

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

)i

[71s1 y371a BepXHETO YPOBHSA parent_id OyneT paBeH NULL, Ho 3anucu ¢ ornuyHbIM OT NULL parent_id
OyAyT CChIIAThCSA TOIBKO Ha CYILIECTBYIOIINE CTPOKMU TaOJIMUIIEL.

Tabmnuila MOXKeT CogepXaTh HECKOJILKO OTPAaHNYEeHHH BHEIITHET 0 KJTI04Ya. JTO II0JIe3HO OIS CBSI3M TabIIHIT
B OTHOIIIEHWM MHOTHE-KO-MHOTruM. CKaXkeM, Y BaC eCTb TaOJIUIlBl MPOAYKTOB ¥ 3aKa30B, HO BHI XOTHUTE,
4yTOOBI OOMH 3aKa3 MOT COOepzKaTh HECKOJIbKO ITPOAYKTOB (UYTO HEBO3MOZXKHO B IIpeabIAyInei cxeme). s
9TOTr0 BH MOXKETE HCIIOIb30BaTh TAKYyI0 CXEMY:

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

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

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

)i

3aMeThTe, UTO B IIOCJIETHEN Ta6HI/II_Ie HepBI/I‘IHBIfl KJIIOY ITOKPEIBA€T BHEIITHKWE KJIIIOYH.

Mel 3HaeM, 4YTO BHEIIHUE KJ/IIOUM 3alpelialoT CO3JaHUe 3aKa30B, He OTHOCAIIMXCSI HU K OOHOMY
nponykTy. Ho 4To mesnaTh, ecny IIOCJIe CO3TaHUS 3aKa30B C OIPEeNeSIEHHHEIM IIPONYKTOM MBI 3aX0TUM
yomanuts ero? SQL cmpaBuTcsa ¢ 3TOM cuTyaumei. MHTyunusa OoOCKa3bBaeT CJIeAyIOINe BapUaHTHI
TIOBEeOEeHUs:

e 3amnpeTuTh yOajeHue MPoayKTa
e VpamuTh TakKXKe CBA3aHHBIE 3aKa3bl
e Yro-TO eme?

[sT uamIoCTpalu JaBaiTe peanu3yeM CIEAyoIlee MOBEeNeHue B BHINIETPUBEOEHHOM MpUMepe: Mpu
TIOTLITKE yAANeHus TPOAYKTa, Ha KOTOPHIM CCHIJTAIOTCS 3aKal3bl (Yepe3 Tabnauily order_items), MEI
3ampeIraem 3Ty oneparnuio. Eciu ke KTO-TO TTOMBITAETCS 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,
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quantity integer,
PRIMARY KEY (product_no, order_id)
)i

OrpaHuyuBalOIIMe ¥ KaCKafgHbIe yHoaJleHus1 — aBa HauOojiee pacIpOCTPaAaHEHHBIX BapuaHTa. RESTRICT
mpenoTBpaIlaeT yOaJieHue CBA3aHHOM CTPOKU. NO ACTION O3HAdaeT, YTO €CJIM 3aBUCUMBIE CTPOKU
MIPOJOJIKAIOT CYUIECTBOBAThH IIPU IIPOBEPKE OTpPAaHUYEHHUS, BO3HUKAEeT omubKa (3TO IOBEJEHUE IO
yMonuauuio). (I'TaBHEIM OTIMYMEM STHUX OBYX BapUAHTOB SBISETCS TO, YTO NO ACTION ITO3BOJISIET
OTJIOXKUTH ITPOBEPKY B ITPOIIECCE TPAH3AKIINHM, & RESTRICT — HET.) CASCADE YKa3bIBaeT, YTO IIPH YOaIeHUHN
CBSI3aHHHBIX CTPOK 3aBUCHMEIE OT HUX OyOyT TaK 2Ke aBTOMaTUYEeCKHU yHoaJjieHbl. ECTh eIé mBa BapuaHTa:
SET NULL ¥ SET DEFAULT. [Ipu ymameHMHM CBSI3aHHBIX CTPOK OHM Ha3HA4alOT 3aBUCUMBIM CTOIOLIAM
B MoguuHEHHOM Tabnuie 3HaveHuss NULL unm 3Ha4YeHUs 10 YMOJTYAHUIO, COOTBETCTBEHHO. 3aMeThTE,
4TO 3TO He OyIeT OCHOBaHWEM [JIsT HapyIIeHHWs orpaHuYeHmi. Hampumep, eciiu B Ka4eCcTBe [ENCTBUSI
3a[aHo SET DEFAULT, HO 3HAUYEHUE I10 YMOJIYaHHUIO He YIOBIETBOPSET OrPaHNYEHUIO BHEIITHET 0 KJTIo4a,
ormepalus 3aKOHYUTCS OITHOKOM.

AHaJIOTUYHO YKa3aHHI0 ON DELETE CyIIecTByeT ON UPDATE, KOTOPOe€ Cpa6aTHBaeT IIPU U3MEHEHHNU
3aJaHHOTO CTOMIOIIA. HpI/I 9TOM BO3MOKHbBIE MENUCTBUS Te Ke, a CASCADE B TaHHOM ClIy4ae O3Ha4aeT, 4TO
HSMGHéHHHGBHaquHHCBH3&HHHXCTOH6HOB6YHYTCKOHHpOBaHBIBBaBHCHMHB(HpOKH.

OOBIYHO 3aBUCUMAs CTPOKA He OOJIKHA YIOBJIETBOPSTH OTPAHUYEHNIO BHEITHEr 0 KJII04a, €CJIM OOUH U3
CBsI3aHHHIX CTONO1I0B comepkuT NULL. Ecnu B 00bsIBIeHMEe BHEITHEro Kirio4ya moOaBiIeHO MATCH FULL,
CTpoka OyHeT yHOBJIETBOPSITH OrPaHUYEHUIO, TOJIBKO €CJIM BCe CBs3aHHBIe cTonOunl paBHbI NULL (TO
ecThb npu pas3Hbix 3HaueHUuAX (NULL u He NULL) rapanTupyeTCs HEBHIIOJIHEHUE OTpaHUYEHUus MATCH
FULL). Ecnu BB XO0THTE, YTOOB 3aBUCUMEBIE CTPOKH HE MOTJIM U30€3KaTh U 3TOT0 OrPaHU4YeHUsI, O0BSIBUTE
CBSI3aHHBIE CTOJIOIBI KaK NOT NULL.

BHemrHu# KII0Y MONKEH CCHIIAThCS Ha CTONOIH, 0Opa3yolue MepPBUYHBIM KII0Y WIH OTPaHUYEHUe
VHUKAJIbHOCTH. TaKuM 00pa3oM, s CBSI3aHHBEIX CTOJIOIOB Bcerma OyOeT CyIIecTBOBaTh HHIEKC
(ompemenéHHBIE COOTBETCTBYIOIIMM IIEPBUYHBIM KIIOYOM HIIM OTPAaHUYEHHEM), a 3HAYUT NPOBEPKHU
COOTBETCTBHUS CBA3aHHOI CTPOKHU OYOYT BHITOIHATHECSA 9P(EeKTUBHO. TaK KaK KOMAaHIb DELETE [IJIsI CTPOK
TJIaBHOM TAOMUITLI MM UPDATE OJIST 3aBHCHUMBIX CTOJIOIIOB IOTPEOYIOT MPOCKAHWPOBAThH MOOYNHEHHYIO
TabJIMITy M HAHUTHU CTPOKHU, CCHIIAIOIINECS Ha CTaphle 3HAYEeHHs, II0JIe3HO OymeT MMeTh WHIOEKC U IS
MMOMYMHEHHEIX CTONOI0B. HO 9TO HYKHO He BCerga, U CO3[aTh COOTBETCTBYIOIIHUM HHOEKC MOXKHO IIO-
pasHoMYy, II09TOMY OOBsSBIEeHME BHEIIHEro KIda He CO3MaéT aBTOMATHUYECKH MHIOEKC II0 CBI3aHHEIM
CTOJIOIIaM.

ITopmpo6Hee 006 M3MEHEHWW M yOAJeHWM OAHHBIX PacCKal3biBaeTcs B [maBe 6. Bl Takke MoOXKeTe
nmogpoOHee y3HATh O CHHTAKCHCe OrpaHWYeHUI BHEITHeTo Kiroda B cupaBke CREATE TABLE.

5.3.6. OrpaHM4YeHUA-UCKJIIo4YeHUs

OrpaHuYeHUsS-UCKJIIOUEHUsI TapaHTUPYIOT, YTO IIPU CPaBHEHUU JIIOOBIX IOBYX CTPOK II0 YKa3aHHBIM
cTosIOIIaM MM BHIPAXKEHUSM C IIOMOIILI0 3a[JaHHBIX OIEepPaTOPOB, MUHUMYM OJHO M3 3THUX CPaBHEHMM
Bo3Bpaturt false unmu NULL. 3anuceiBaeTcs 3TO Tak:

CREATE TABLE circles (

c circle,

EXCLUDE USING gist (c WITH &&)
)i

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

ITpu moGaByIeHUY OrpaHUYEHUS-UCKIIIOUeHUS OyIeT aBTOMaTUYECKH CO3[aH UHIEKC TOTO TUIIa, KOTOPHIHM
yKa3aH B 00BSIBJIEHUM OTPaHUYEHUS.

5.4. CucrteMHblie cTonoubl

B xaxmoil TabimuIile eCThb HECKOJIBKO CUCMEeMHbIX cmo16u08, HEeSIBHO OIIPeIeNEéHHLIX CHCTeMOoi. Kak
CJIe[CTBUE, UX UMeHa HeJIb3s MCIIOJIb30BAaTh B KaYeCTBe NMEH I0JIb30BaTEIbCKUX CTOJIOIIOB. (3aMeThTe,
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YTO 3TO HE€ 3aBHCHUT OT TOI'O, ABJIAETCA JIM HMsA KIJIIIOYEBBIM CJIOBOM HJIM HET; 3aKJIIOYEHHEe HMMEHUH B
KaBBIYKH He ITOMOXKeT n30exKaTh 3TOTO Ol"paHI/I‘-IeHI/IH.) Gkt CTOJ'I6].[I>I HEe OOJIZKHBI BaC 68CHOKOI/ITB, BaM
JINIITb JOCTATOYHO 3HATH 006 ux CyllieCTBOBaHHUH.

oid
HNpentudurkatop oobvekTta (object ID) mist CTpoKu. DTOT CTONIOEI] IPUCYTCTBYET, TOJILKO eCJIH TabIuia
OblyTa co3maHa C yKalaHWeM WITH OIDS, MM €CJIi B MOMEHT €€ co3daHus Obljla yCTaHOBJIEHa

nepeMeHHas KoHurypanuu default with oids. 3ToT cTonbelr umeeT TUN oid (C TEM Ke UMEHEM, UTO
u caM ctonberr); moagpobHee 06 aToM Tune cM. Pa3zmern 8.18.

tableoid

HNpentudukaTop oO6beKTa Oy TaOIHUIIE, ComepKalllei CTPOKY. ITOT CTOIOEI] 0COOEHHO IOIe3€H IS
3allpOCOB, UMEIOIIUX MeJI0 C nepapxuel HaciaemoBauus (cM. Pasmern 5.9), Tak Kak 6e3 HEro CI0XKHO
OIpenenuTh, U3 KaKoi TaOmuIlkl BRIOpaHa CTpoka. CBsA3aB tableoid €O CTONOIOM oid B Tabmuile
pg_class, MOXHO OYIET MOTYyYUTh UMS TaOIUITHL.

xmin

Upentudukatop (Kod) TpaH3akIuu, HoOaBUBIIEN CTPOKY 3ToM Bepcuu. (Bepcusi ctTpoku — 31O €€
UHOVBHUOYyaJIbHOE COCTOSIHUE; NIPU KaXO0M U3MEeHEeHUU CO3TaE€TCs HOBas BEPCHUS OOHOM U TOU Ke
JIOTUYECKOU CTPOKMU.)

cmin

HoMmep KomaHAOw (HauyuHast ¢ HYJISI) BHYTPU TPaH3aKIWK, TO0OaBUBIIEH CTPOKY.

Xmax

UpenTndukatop TpaH3aKLUWM, yOanauBlied CcTpPoky, unu 0 O HeymaléHHOW BEpPCUU CTPOKH.
3HayeHHWe 3TOTr0 CTOJIOI[a MOXKET OBITh HEHYJEBHIM M [IJI BUAMMON BEPCUU CTPOKU. ITO OOLIYHO
O3HauaeT, 4YTO yHansiollas TpaH3aKIusd elle He Obla 3aduKcrHpoBaHa, UMM yOaleHue OBLIO
OTMEeHEeHO.

cmax

HOMep KOMaH[OEI B y,uanmomeﬁ TPAH3aKIOUW UJIX HOJIb.

ctid

duU3NYEeCKOe PACHoJIoKeHe NAaHHOM BePCUM CTPOKHU B TabIuIile. 3aMeThTe, YTO XOTS 110 ctid MOXKHO
OYeHb OLICTPO HAWTH BEPCHIO CTPOKHU, 3HAUEHME ctid M3MEHHUTCS IIPH BHIIOJIHEHWNW VACUUM FULL.
TakuM o06pa3oM, ctid Henb3sd IPUMEHSITh B KaYeCTBe [OOJIrOCPOYHOT0 MOEHTHU(PHUKATOpPa CTPOKH.
IO uoeHTHQUKAIMK JIOTHYECKHX CTPOK HydIlne MCHojb30BaTh OID MM maxe HOMOIHUTEIbHBIN
ImoceqoBaTeIbHBEIM HOMED.

Komer OID mpepncTaBiIsIiOT coOoi 32-OMTHBIE 3HAYEHHWS W BHIOMpPAIOTCSA uM3 eguHOoro Ois Bced CYBII
CuéTurKa. B GOJIBINIKUX UITH HONTOKUBYITUX 0a3axX JaHHBIX 9TOT CYETUYUK MOZKET IIOUTHU II0 KPYTry. TaKuMm
o06pa3oM, He PeKOMEeHOyeTCsI PaCCYUTHIBaTh Ha YHUKAJIBHOCTL OID, eciiu TOIBKO BHI He 0OeclieunTe eé
OOMIOJTHUTEJIFHO. ECITM BaM HY2KHO UAeHTUHUIIMPOBATb CTPOKU TaOJIUITLI, HACTOSATEIILHO PEKOMEHIYEeTCS
WCIIOJIb30BaTh MHOCIeOoBaTeIbHOCTH. OOHAKO MOXKHO HCIIONb30BaTh M Koabl OID, mpu BBEIIIOITHEHUU
CIIeOyIOUIUX YCJIOBUU:

e Korma onsa ugeHTHUKAIIMN CTPOK Tabmuil npuMenseTcsa OID, B KaxkOoi TaKo# TaOIuIle JOJIKHO
Cco3maBaThCs OTPaHUYEHUEe YHUKAIbHOCTH mys cTonbiia OID. Korga Takoe orpaHUYeHUe
VHUKAIbHOCTH (MM YHHUKAILHBIN HHOEKC) CYIIEeCTBYeT, CUCTEMA MT03a60TUTCS O TOM, YTOOHI
OID HOBOU CTPOKHU HE COBIIAJ C yKe cymlecTByomuMU. (KoOHEYHO, 3TO BO3MOXKHO, TOJILKO €CITHU
B TaO/IHIle MEeHBIIIe 232 (4 MunIuapooB) CTPOK, a Ha MPaKTHUKe TaOJIHUIILI JOJIZKHELI OBITH TOPa3mo
MeHbIIle, MHaUe MOXKET II0CTPafaTh MPOU3BOOUTENBHOCTD CUCTEMHEL.)

 Hukorpga He crnenyeT paccuuThBaTh, 4To OID OynyT yHUKaIbHBEI CPeOu BceX TaOmull; B KaYecTBe
rino6anbHOr0 UOeHTH(HUKATOPa B paMKax 0a3bl MaHHBIX MCIIONb3YHTe KOMOMHALNIO tableoid u OID
CTPOKH.
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* KoneuyHO, BCce 3TH TaOIUIIHI JOIKHBI OBITh CO3MaHbI C YKa3aHueM WITH OIDS. B PostgreSQL 8.1 u
HOBee [10 YMOJYaHUIo ToApa3yMeBaeTcsa WITHOUT OIDS.

NpenTnduKaTOps TPaH3aKLUUH TaKXkKe SBISIOTCA 32-OMTHRIMH. B monroxusyined 0a3e HaHHBIX OHU
MOT'YT IIOUTH 110 KPYT'y. ITO HE KPUTUYHO IIPU IIPaBUJIbHOM obciyxuBauuu b]l; mogpodHee 06 3TOM CM.
I'maBy 23. OpmHaKO IojlaraThCs Ha YHHUKAJIbHOCTh KOJIOB TpaH3aKIUM B TeUeHUEe OJIUTEIbHOT0 BPEMEHH
(mpu 6omnee YeM MUIIMapAe TPaH3aKIUN) He CIIemyeT.

HpenTrdUKaTOPE KOMaHM TakxkKe 32-OMTHBIE. ITO CO3WAET KECTKHUH JIMMUT Ha 232 (4 munnmapga)
KoMmaHpO SQL B omHO#M TpaH3akiuu. Ha mpakTuke 3TO He mpobieMa — 3aMeThTe, YTO 3TO JIMMHUT YHCiIa
KoMmaHp SQL, a He KonnuecTBa o6pabaTeIBaeMbIX CTPOK. KpoMe Toro, naeHTU(GUKATOP IIOIYyYaioT TOJIBKO
Te KOMaH[bl, KOTOPhIEe (paKTUUEeCKH U3MEHSIOT ComepRuMoe 0a3bl JaHHBIX.

5.5. N3mMmeHeHue Tabnuuy,

Ecnu BHI co3pmanu TAOMHIIEL, a 3aTeM IIOHSIIH, YTO AOIIYCTHUIIH OMIMOKY, MM M3MEHUIINCh TPeOOBaHUS
BaIllero IIPUJIOXKEHWs, BB MOXKeTe yOalIuTh e€ M Co3TaTh 3aHoB0. Ho 3To OymeT HeynoOHO, ecitu Tabmuila
yXKe 3amojIHeHa TaHHBIMH, UJIM €C/IHM Ha Heé CCBHUIAIOTCS Opyrue oO0beKTHl 0a3bl JaHHBIX (HAIIpuMep, 110
BHelIHeMy Kiouy). IToaTomy Postgres Pro mpemocTaBisieT HaOOp KOMaHI [jIsT MOOHU(PUKAIIMK TaOIIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAETCS OT U3MEeHEHHUS HaHHBIX, COOepzKalluxcs B TabIuIe: 30ech MEI
o6cyxmgaeM MOOu(PUKAIINIO OIIPedeIeHUusT, MU CTPYKTYPHI, TaOJIHIIH.

Brl moxkere:

¢ J100aBIATL CTOJIOIIEI

e VpandaTh CTOJIOLEI

e JToGaBisiTh OTPAaHUYEHUS

e VpansTe orpaHuYeHUs

e H3MeHSATb 3HAUYEHUS II0 YMOIYaHUIO
e H3MeHATH TUILI CTOIOLIOB

e TleperMeHOBHIBAThH CTOJIOIIEI

e TlepenMeHOBHIBAThH TAOIHIIEI

Bce aTu medCcTBUS BHIIOIHSAIOTCS C momoinbio KoMaHOwel ALTER TABLE; mogpoOHee 0 Hell BBl MOXKETe
y3HATh B €€ CIIpaBKe.

5.5.1. lobaBneHue crondua
[Mo6aBuTh cTOMIOEI] BBl MOXKETE TaK:
ALTER TABLE products ADD COLUMN description text;
Hosrlil cTon6el] 3an0THSIeTCS 3afaHHbIM /IS Hero 3HaYeHueM [0 yMondaHuio (unu 3HauenuneM NULL,
ecny BB He mo0GaBUTe yKa3aHue DEFAULT).
ITpu 9TOM BBl MOZKETE CpPa3y OIpeneIuTh OrPaHUYEeHUsI CTOJIOIIA, UCIIOIb3YSA OOBIYHEIM CUHTAKCHC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom fmerne 3mech MOXKHO HCIIONIb30BaTh BCe KOHCTPYKIIMHM, OOIIYCTHMEIE B ONpeIeNieHuy CTOJOIa
B KOMaHfe CREATE TABLE. [IOMHHTe OOHAKO, YTO 3HAUEHHE II0 YMOJIYAHHUIO HOJIZKHO YIOOBJIETBOPSATH
MaHHBIM OTPAHMYEHUSM, YTOOBI oIepalius ADD BBIIOIHUJIACH YCIEITHO. Bl TakXke MOXKeTe CHadana
3aMO0JIHUTh CTOJIOEI] IIPABUJIPHO, a 3aTeM NO0ABUTEL OTPaHHYEHHUs (CM. HHUXKe).

IToocka3ka

IloGaBmeHue cTOOIIa CO 3HAYEHUEM II0 YMOJTYAHHUIO IIPUBOOUT K MU3MEHEHUIO BCEX CTPOK TaOIHITHI
(B HUX OymeT coxpaHEHO HOBoe 3HaueHue). OMHAKO eCnu 3Ha4YeHHe 110 YMOJTYaHUI0 He YKa3aHo,
Postgres Pro moxeT oboiTuCh 6e3 (pu3mndeckoro maMeHeHUs. [103TOMy, €ClIu BBl IJIaHUPYETE
3al0JIHUTH CTOJIOEI] B OCHOBHOM HE 3HAYEHUSIMH 10 YMOIYaHUIO, y4lle OyneT moO6aBUTh CTOJIOeI]
0e3 3HaYEeHUs 10 YMOTYaHWI0, 3aTEM BCTaBUTh TpeOGyeMble 3HaUEHUSI C TTOMOIIBI0 UPDATE, a IIOTOM
OTIIpefieNTuTh 3HaYEeHUe 0 YMOTYaHUI0, KaK OMMMCaHO HUXKE.
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5.5.2. YpaneHue ctonObua
YJIaJ'[I/ITB CTOHﬁeI_I MO2KHO TakK:
ALTER TABLE products DROP COLUMN description;

[lauHbBIEe, KOTOPEIE OBITM B 3TOM CTOJIOIlE, MCYe3aioT. BMecTe cO CTONOIIOM yHOAISIOTCS M BKIOYAIOIINE
ero orpaHudenus Tabnuikl. OMHaKO eCIK Ha CTONIOeI] CChIaeTCs OrpaHuYeHre BHEIITHer 0 K/IoYa Opyron
TabuIlkl, Postgres Pro He ymaiuT 5TO orpaHUYeHNne HeSIBHO. Pa3peIluTs yoajeHne BceX 3aBUCSIIUX OT
3TOT0 CTOIOIa 00BEKTOB MOXKHO, T00OaBUB YKa3aHue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO0 MeXaHu3M, CTOSIIIIUK 3a 3TUM, OIMChIBaeTcsa B Pasmerne 5.13.

5.5.3. JobaBneHme orpaHuyYeHus
151 moGaBIeHUs OTPAaHUYEHUS UCIIOIb3yeTCsI CHHTAKCUC OrpaHuydeHus Tabmuiel. Hanpumep:

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

REFERENCES product_groups;

YTo6sl mob6aBuThk orpanudenune NOT NULL, koTopoe Hesb3s 3amucaTh B BUOE OTPAHUYEHUS TaOIUIILI,
HUCIIOJIb3YUTE TAKOU CHHTAKCHUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpaHuYyeHWEe MPOXOAUT TPOBEPKY aBTOMATHYECKHW U OymeT [moOaBIeHO, TOMBKO €CITU eMYy
YIOOBIETBOPSIOT HAHHBIE TaOTUIIH.

5.5.4. YpaneHue orpaHu4yeHus

HJIH yYOoalleHusa OrpaHUMYE€eHNsI BBl OOJI2KHBI 3HATH €TI0 HMJ. Ecnu BEH He IIpUCBaAWBaAJIl €My HMsA, 3TO
HEesIBHO cHeflajla CUCTEMa, U Bbl [OJIKHBI BRISCHUTH €T0. 30eCh MOXKeT OBLITh IToJjie3Ha KoMaHma psql \d
uMg_rabnune (MM OPYTHE IIPOrPaMMEI, ITOKa3bIBalolue MOOpoOHYI0 mHGOpPMAaIuWoo 0 Tabnuilax). 3Has
UM, BBl MOXKETEe HCIIOIb30BaTh KOMAaHMIY:

ALTER TABLE products DROP CONSTRAINT some_name;

(Ecnu BHI UMeeTe [eji0 C MMeHEeM OTpPaHuYeHus Buaa $2, He 3a0yabTe 3aKJTIIOYUTh €T0 B KaBBIYKHU, YTOORI
9TO OBIJT JOMYCTUMHBIN UOeHTU(GUKATOP.)

Kak v npu ymanenun cronbra, eciii Bbl XOTUTE YOAJIUTh OrPaHMYEHHEe C 3aBUCHUMBIMU OOBEKTaMHu,
mobaBbTe yKa3aHUe CASCADE. IIpyMepoM TaKo¥ 3aBUCHUMOCTH MOXKET OBIThH OTpaHMYeHHe BHEITHETO
KJIl04a, CBSI3aHHOE CO CTOJIOIaMy OrpaHUYEeHUSI IePBUYHOTr0 KIl04a.

Tak MOXKHO yaaauTh orpanudeHus ao0brx TuoB, Kpome NOT NULL. YTto6w! ynanuth orpanudenue NOT
NULL, ucnnonb3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(Bctnomuute, uto v orpanndenuit NOT NULL HeT uMéEH.)

5.5.5. I3aMeHeHue 3Ha4YeHUsa No YMOJIYaHUIo
Ha3xauurtsb CTOJ‘I6Hy HOBO€ 3Ha4Y€HHue 110 YMOJIYaHHWIO MOXKHO TakK:

ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, UTO 9TO HUKAK He BIKUSET Ha CYIIeCTBYIOIHNEe CTPOKH TaOIHIILL, a IPOCTO 3a0aéT 3HaYeHHue II0
YMOJTYQHHUIO [JIS TOCHeOYyIOIIUX KOMaHo INSERT.

YToOkI YOAQJIIUTh 3HAa4YEeHKe 110 YMOJIYaHKWIO, BEIIIOJTTHUTE:

ALTER TABLE products ALTER COLUMN price DROP DEFAULT;
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ITpu 9TOM IO CYTH 3HAYEHHIO II0 YMOTYaHUIO ImpocTo mpucBauBaeTrcss NULL. Kak criencTBue, OIIMOKH
He OyIOeT, eciid BHI MIOTBITAETECH YOAIUTL 3HAUYEHUE TI0 YMOJITYAHUIO, HE OIPENEJIEHHOE SIBHO, TaK Kak
HEesIBHO OHO cymecTByeT u paBHO NULL.

5.5.6. I3meHeHMe TUNa paHHbIX cTONOULA
YroO6sl mpeobpa3oBaTh CTONIOEI B APYIOM TUII JaHHEIX, UCIONIB3yHTe KOMaH/Y:

ALTER TABLE products ALTER COLUMN price TYPE numeric(10,2);

Ona OymeT ycCIelllHa, TOJIBKO €CJIM BCe CYIIeCTBYIOIIME 3Ha4YeHUS B CTOJIOIle MOTYT OBITH HESIBHO
IIpuBeneHH K HoBoMy Tumy. Ecnu TpeGyeTcst Gosee cnoxkHoe Ipeobpa3oBaHle, BE MOXKeTe N00aBUTh
yKa3aHue USING, ompenesiollee, KaK IIOTyYUTh HOBble 3HAUEHUS U3 CTaphIX.

Postgres Pro mombiTaeTcs TakKXke IpeoOpas3oBaTh K HOBOMY THIY 3Ha4YeHHEe CTOJIOIA II0 YMOITYaHHIO
(ecmu OHO OIpemesieHO) M BCe CBA3aHHBIE C 3THM CTOJOIOM orpaHudenus. Ho mpeoOpasoBaHue
MOXKET 0Ka3aThCsI HeIIPaBUIIbHEIM, ¥ TOTTIA BEI IIOJIYYUTE HEOXHUIAaHHEIe Pe3yIbTaThl. [I09TOMY OOBIYHO
JIy4ille yOajduTh BCe OrpaHHUYeHus cTojbIa, mepen TeM KaK MEeHSTh ero THII, a 3aTeM BOCCO3HaTh
MOOUPUITHPOBAHHEIE MOJIKHEIM 00pa30M OTPaHUYEHUS.

5.5.7. NepeunMmeHoBaHue cTonbua

YTo06BI TIEPEMMEHOBATDL CTOI0EII, BEIIIOJTHUTE:

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.5.8. NepenmeHoBaHMe Tabnuubl
Taﬁnnuy MOZXKHO IT€epenMeHOBATh TAK:

ALTER TABLE products RENAME TO items;

5.6. NpasBa

Korma B 6a3e maHHBIX CO3MAETCsI 0OBEKT, eMy Ha3HavaeTCs Blaaenel. BiagenbieM 00BYHO CTAHOBUTCS
POMb, C KOTOPOM OBIII BBEITIOJIHEH ONEpPaTop co3maHwus. st G0NbITMHCTBA TUIIOB OOBEKTOB B MCXOIHOM
COCTOSIHUM TOJILKO Bjlafiesiel] (MM CYIIepIIOIb30BaTENb) MOXKET [ejlaTh C 0OBbEKTOM BCE, YTO YTOOHO.
YTOOE pa3penmuTs UCIO0IL30BaTh €r0 APYTUM POJIsIM, Hy2KHO JaTh UM Npasd.

CyIiecTByeT HECKOJIBKO TUIIOB IIpaB: SELECT, INSERT, UPDATE, DELETE, TRUNCATE, REFERENCES, TRIGGER,
CREATE, CONNECT, TEMPORARY, EXECUTE ¥ USAGE. HaGop mIpaB, IPUMEHUMBIX K OIIPEIeIEHHOMY OOBEKTY,
3aBUCHUT OT THNa 00beKTa (Tabnuila, GyHKIMsS u T. A.). [lomHY0 nHOOPMAIIWIO O PAa3IUYHBIX TUIIAX ITPaB,
nonmepxkuBaeMbIX Postgres Pro, BHI HaliieTe Ha cTpaHuile cupaBku GRANT. Bel TakKe yBUOUTE, KakK
IPUMEHSIOTCS 3THU IIpaBa, B CIeAyIOIINX pa3feiax U riaBax.

Heotwremnemoe IIPABO USMEHATH UJIU YOAJIATH 00BEKT UMeeT TOIBLKO Biiafiesel] 00beKTa.

OOGBEKTY MOXKHO HAa3HAYUTh HOBOI'O BJjIafiefiblla C IOMOIIbI0O KOMaHAHI ALTER IJII COOTBETCTBYIOIIETO
tuna oorvekra, HanpuMmep ALTER TABLE. Cymepmonb3oBaTenb MOXKET AejlaTh 9T0 0e3 orpaHuYeHui, a
OOBIYHEIH ITOIb30BATENb, TOJILKO ECJIM OH SIBJISIETCS OMHOBPEMEHHO TEKYIIUM BilafleliblieM 00beKTa (MIu
YJIeHOM POJIY BIlalenblia) U YII€HOM HOBOM POJIH.

HJIFI Ha3HA4YE€HUd IIpaB IIPUMeHAeTCAa KOMaHOa GRANT. HaHpHMep, ecnu B Oase OAaHHBIX €CThb POJIb joe ”
Tabnmuia accounts, IPaBO Ha U3MEHEHMWEe TAaOJIUILI MOXKHO OATh 39TOM POJIH TakK:

GRANT UPDATE ON accounts TO joe;

Ecnu BMecTO KOHKPETHOI'O IIpaBa HaIllMCaTh ALL, POJIb IIOJIYYHUT BCeE IIpaBa, IIPDUMEHHMEIE OJId o0BeKTa
9TOI'O THUIIA.

,HJ'IH Ha3HA4YE€HU IIpaBa BCEM POJIAM B CUCTEME MOXKHO HCIIOJIB30BATh CIIEIINAJTIBHOE UMS «POJIN»: PUBLIC.
Takxke Oys yIPOIEHUS yIIpaBJIeHUs POJIIMH, Korga B 0a3e JaHHBIX €CTb MHOXKECTBO IO0JIb30BaTeIeH,
MOZKHO HAaCTPOUTH «I'PYIOBEIE» POJIH; IOoApoOHee 06 aToM cM. ['maBy 20.

YT0oOBI TUIIUTH ITOIb30BaTeJIEH ITPaB, UCIOIb3YUTE KOMaHOy REVOKE:
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REVOKE ALL ON accounts FROM PUBLIC;

Oco6rle mpaBa Bilazesibila 00heKTa (To ecTh IIpaBa Ha BBIIOJIHEHNEe DROP, GRANT, REVOKE H T. [I.) BCerfa
HEesIBHO 3aKpeIlIeHH 3a BllafielIbIlleM 1 UX Hellb3s Ha3HAYUTh Uk 0ToOpaTh. Ho Biagenell 00beKTa MOXKeT
JTUIIATE ce0sT OOBIYHLIX ITPaB, HaIPHUMEpP, Pa3pelIuTh BCeM, BKIodas cebsi, TOTLKO YTeHHe TaOIIHITHL.

OOGBIYHO pacopsKaThCs TPaBaMM MOKET TONBKO Bjafiesiel] 00beKTa (MM Cynepoab3oBaTesib). OgHaKO
BO3MOZKHO OaThb IIPABO OOCTYIIA K OG'BGKTy «C IIPpaBOM IIepedga4dun», 4YTO IIO3BOJIUT IIOJIYy4YHBIIIEMY TaKoOe
TPaBO Ha3Ha4aTh ero APyruM. Ecim Takoe MpaBo Ilepefayu BIIOCJIENCTBUM OyIOEeT OTO3BaHO, TO BCe,
KTO TIOJIyYMJI JaHHOE IIPaBO [OCTyIa (HEemOCPeACTBEHHO HUJIU II0 IIelloYKe Iepefauu), MOTEPSIOT ero.
ITogpo6uee 06 aTom cM. cupaBky GRANT u REVOKE.

5.7. MOMINTUKM 3aLLUUTbI CTPOK

B momonHeHue K cTaHOapTHOM cucTteMe npaB SQL, ynpaBnseMmoit komaumoii GRANT, Ha ypoBHe Tabuil
MOZKHO ONPENENIUTh NOAUMUKU 3aW,Umbl CMpoK, OTPaHUYUBAIOIINeE [IJId II0JIb30BaTeslel Habophl CTPOK,
KOTOpBEIe MOTYT OBITH BO3BpAalleHbl OOLIYHBIMU 3alpocaMM UM [00aBieHBl, U3MEHEHH U yOaJjieHH
KOMaHOaMu, U3MEeHSIOIMINMY JaHHbIEe. DTO Ha3bIiBaeTCAd TaKxKe 3aw,umol Ha yposHe cmpok (RLS, Row-
Level Security). ITo ymonuyaHuio TaOauIILI HEe MMEIOT ITOIUTHUK, TaK 4YTO eCiu cucrtema mpaB SQL
paspelnraeT NOJIL30BaTEIIIO0 AOCTYII K TabJuile, BCe CTPOKM B HEl OJMHAKOBO NOCTYIHBI OJI YTEHUS UIU
U3MEHEHUs.

Korma s TaGmuilbl BKITIOYAETCsI 3allluTa CTPOK (¢ momoinbkio KoMmauael ALTER TABLE ... ENABLE ROW
LEVEL SECURITY), Bce 0OBIYHBLIE 3aITPOCH! K TabjHIle Ha BEIOOPKY HIIM MOOUMUKAIIUIO CTPOK HOJIZKHEI
pas3pemaTbCsi MOJTUTHUKOMN 3alIuThl CTPoK. (OmMHAKO Ha Blamenbla TaONMHUIL TaKHe ITOMUTUKUA OOBLIYHO
He mercTBYIOT.) Ecnu monuTuKa Oiis TaOmWIlkl He ompedesieHa, MMPUMEHSeTCS IMOIWTHKA 3alpeTa IIo
YMOJITYaHHIO, TaK YTO HUKAKHWEe CTPOKH B 3TOM Talbjulle Helb3s YBUOETH WM MOOuGUIIMPOBaTh. Ha
ormepauu ¢ Tabauie B 11eJI0M, TaKHe KaK TRUNCATE ¥ REFERENCES, 3aIlliTa CTPOK He PaCIIPOCTPaHsIeTCs.

ITonuTtukuM 3aluThI CTPOK MOT'YT MPUMEHATECA K Ol'IpeJleJIéHHbIM KOMaHOaM W/UIn POJIAM. HOJ’II/ITI/IKy
MOZKHO OIIpeneyinTh 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
YJIEHCTBA Y HACJIEOJOBaHUA.

YToOBl OIpemenuTh, KaKWe CTPOKM OyAyT BUOUMBIMU MM MOTYT H3MEHSThCS B Tabnuie, s
TIOJINTUKYU 3afaéTCs BBIPaXKEeHHWEe, BO3BpAIalolee JIOTUYECKHUH pe3yibTaT. ITO BHIpaXkKeHue OymeT
BBIUMCIIATHCS [JIST KaXKAOW CTPOKM Ilepeld APYTHMMHU YCIOBHUSIMH WM (QYHKIIUSIMU, ITOCTYHAIOUIUMU K3
3ampoca monb3oBaTesns. (EQUHCTBEHHBIM HCKITIOYEHHWEM W3 3TOTO IIpaBUiIa SBASIOTCSH repMeTHuYHbe
(pyHKIIMM, KOTOPEIE TapPaHTUPOBAHHO He OOIIYyCKAIT YTeUKU HHGOPMalY; OIITUMHU3aTOP MOXKET PELIUTH
BEBEITIOJTHUTE OTHU (I)YHKLII/II/I OO IIPOBEPOK 3alllMThI CTpOK.) CTpOKI/I, OJisi KOTOPHEIX 3TO BEIPAXKEHUeEe
BO3BpalllaeT He true, obpabaTwiBaThCcs He OynyT. UToOBI HE3aBHCHUMO YIIPaBASThL HabOOpPOM CTpOK,
KOTOpPBhIE MOXKHO BUAETH, U HAOOPOM CTPOK, KOTOPHIE MOXKHO MOOU(HUIIMPOBATH, B MOJTUTUKE MOXKHO
3a7aTh OTAEbHBIE BEIpaXKeHMsI. BrIpaxkeHus: MONMUTUK 00pabaThIBAlOTCSA B COCTaBe 3ampoca C mpaBaMu
HCIIOJIHSIOIIETO ero MOoJIb30BaTels, HO [AJis oOpallleHusl K JaHHBIM, HeOCTYIIHEIM 3TOMY I10JIb30BaTeJio,
B 9TUX BBHIPAXKEHUSIX MOTYT MIPUMEHSITHCSA QYHKIIWHU, OTPEHOEsIONe KOHTEKCT 6€30MacHOCTH.

CymnepnoJsib30BaTEeNIN U POJIM C aTpuOyTOoM BYPASSRLS BCeraa oOpalmarTcs K TabJuile, MUHYS CUCTEMY
3amuTH CTPOK. Ha Brnamenbiia TaGIUIlEl 3a1UTa CTPOK TOXKE He NeNCTBYEeT, XOTSI OH MOXKET BKIIOUUTE €€
o cebs1 MPUHYAUTENbHO, BEIITOMHUB KoMaHay ALTER TABLE ... FORCE ROW LEVEL SECURITY.

HeOT'beMJ'IeMOG HpaBO BKJIIOYATHh UJIX OTKJIIOYATH 3aI_LII/ITy CTpOK, a TaKXKe onpenem{Tb IIOJINTUKU OJIA
TabJIUIBEI, UMEeeT TOJIEKO e€ Biameriell.

Ins co3gaHus NMONMUTUK NpedHa3dHadeHa KomaHnga CREATE POLICY, gna uamenenuss — ALTER POLICY,
a onsa yoanenusas — DROP POLICY. YTo6bl BKTIOYUTE UJIM OTKJIIOUUTE 3AIIUTY CTPOK [JIS OIIpeneeHHOM
TabIuUIIBLI, BOCIIONb3yHTeCch KoMaHaoi ALTER TABLE.

Kaxxpmoit momuTuKe HasHaAYaeTCs UMS, IPU 9TOM OJI OOHOM TaGJIHMIIEI MOXKHO ONPEemeIuTh HEeCKOJILKO
HoNMuTHUK. TaK KaK MOJIUTUKY IIPHUBS3aHbLI K TAOIHIIAM, KaXKaasi MOJUTUKA I/ TaGIHITEI JOJIXKHA UMETh
YHUKaJIbHOE UMs. B pa3HbIX TabIUIlaX MIOMTUTUKYA MOTYT UMETh OOUHAKOBEIE HMEHaA.
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Korma k OHpeI[eJ'IéHHOMy 3allpOCy IIPUMEHAIOTCSA HECKOJIBKO IIOJIMTUK, OHU O6’I:6I[PIH$IIOTC$I JIOTH4YECKHUM
CJIO2KE€HHEM, TdK 9YTO CTPOKa 6y;:[eT OOCTYIIHQ, €CJIA 3TO PAa3pPelInT Kakas-Tnubo IMOMUTHKA. ITO HOJIO6HO
TOMY, KaK HEKOTOPad POJIb IIOJIy4d€eT IIPAaBad BCeX poneﬁ, B KOTOPEI€ OHA BKJIIOYEHA.

B kauecTBe IIPOCTOr0 IMpHUMeEpPa, CO3OaTh IIOJIMTUKY MOJId OTHOIIEHUHA account, ITO3BOJIAIOIIYIO TOJIBKO
YJIEHaM POJIM managers O6paH.IaTI>C5I K CTPOKaM OTHOIIEHHUA U IIPU 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 HESBHO IIOApa3yMeBaeT M IpPemJioKeHWe WITH CHECK, UOEHTUYHOE ITPeOJIOKEHUIO
USING, I03TOMY YKa3aHHOE OrpaHMYeHHe NPUMEHSEeTCS M K CTPOKaM, BRIOMpaeMBIM KOMaHOOW (Tak
YTO OOMH MeHemXKep He MOXKET BHIMNOJHUTL SELECT, UPDATE MM DELETE [OJISI CYIIECTBYIOIINX CTPOK,
IpUHaaiIexkalux OPpyromMy), 1 K CTpoKaM, U3MeHsIeMbIM KOMaH/IoM (TaK 4TO KOMaHIOaMM INSERT 1 UPDATE
HeJb3sl CO3aTh CTPOKM, IPUHAAJIeXKallue IpyroMy MeHeaxepy).

Ecnu ponb He 3amaHa, nub0 3a[aHO CIeIUaabHOe UMS II0Ib30BaTEeNsI PUBLIC, IOIUTHKA IPUMEHSIETCS
KO BCEM IIOIb30BATENIsIM B HaHHOM cucTteMe. YTOOH BCe MOJIb30BATEIXM MOTNIHM OOPATHUTHCS TOMBKO K
COOCTBEHHOM CTPOKEe B Tab/IHUIle users, MOXHO IPUMEHUTH IPOCTYIO MOIUTUKY:

CREATE POLICY user_policy ON users
USING (user_name = current_user);

910 paboTaeT MOmOOHO MPENBIAYIIEMY IIPUMEDY.

YTOOB OIPEAENTUTD AJIsI CTPOK, H0OABIISIEMEIX B TAGJIUITY, OTOEIBHYIO ITOJIUTUKY, OTJIMYHYIO OT ITOJINTUKH,
OTPAHUYMBAIOIIEH BUOMMEIE CTPOKM, MOXKHO CKOMOMHHPOBATH HECKOJIbKO MOJNUTHUK. Ciiedyromas mapa
IIOJIMTUK IIO3BOJIMT BCEM II0JIB30BaATEJIAM BUOETHE BCE CTPOKHU B Ta6m/1ue users, HO UIBMEHATH 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);

HJ’IFI KOMaH[ObI SELECT 9TH OB€ IIOJIMTUKHU OGBBHHHHIOTCH onepauneﬁ OR, TaK 4YTO B UTOT€ 9TO IIO3BOJIAET
BI:IGI/IpaTb BCe CTPOKH. ,]:[J'IH KOMaH[O OPYIUX TUIIOB IIPDUMEHAETCA TOJIBKO BTOPAsA IIOJIMTHUKA, U B(I)Q)GKT TOT
2Ke, 4YTO U PaHbIIIe.

3amIuTy CTPOK MOZKHO OTKJTIOUHUTE TakK Ke KOMaHIOoM ALTER TABLE. [Ipu OTK/IIOUEHUHU 3aIUTHI, IIOJTUTUKH,
oIlpeneNleHHEbIe O TabIuLbl, He yOansioTcs, a IPOCTO UTHOPHPYIOTCca. B pe3ynbraTe B Tabnuie 6ynyT
BUOHBI ¥ MOTYT MOOU(MUIMPOBATLECS BCE CTPOKH, C YUETOM OTPaHUYEHUN CTAHOAPTHOM CHUCTEMEHI IpPaB
SQL.

Huxe moka3zaH pa3BEPHYTHIM MPUMEpP TOr0, KaK 3TOT MEXaHW3M 3alllMThHl MOXKHO IIPUMEHSTh B
IIPOM3BOACTBEHHOM cpefe. Tabmuna passwd UMHTHPYET daiin nmaponei B Unix:

—— IlpocTo¥ mnpuMep 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,

62



OmnpeneneHue JaHHBIX

extra_info text,
home_dir text NOT NULL,
shell text NOT NULL
)i
CREATE ROLE admin; —-- AOMUHUCTPATOP
CREATE ROLE bob; —— OOBIYHBIM [IONbL30OBATENb
CREATE ROLE alice; —— OOBIYHBIM [NONbL30OBATENb

—— Hamonuenue Tabnulbl
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 BKIOUUTHL OId S5TOH TabIUILI 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3paHue MNONHUTHK

—— AIDMUHUCTPATOP MOXET BUIETh UM HOOABNATL JOOHE CTPOKU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObluHBIE TIONBE30OBATENU MOTYT BHUIOETH BCE CTPOKHU

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

—— OObIuHBIE TIONB30OBATENU MOTYT HM3MEHIdTh COOCTBEHHBIE NAHHBIE, HO

—— He MOTyT 3alaThb NPOU3BOILHYIO O60NOUKY 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

—— AIDMUHUCTPATOPE MONyUYaioT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [onb30BaTENdM pal3peumaeTcd UYTeHHe TONbKO OOmemOCTYIHBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonb30OBaTENdM pal3penmaeTcd H3MeHeHUe ONpenenéHHbBIX CTONOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEAUTHCS B TOM, YTO OHM pPaboTaioT
oxupgaeMbiM 00pa3zoM. [IpuMEeHHTENBHO K HPEOBIAYIIeMYy IIPUMEPY, 3TH KOMaHIBl ITOKA3BIBAIOT, YTO
CcHCcTeMa pa3pelleHui paboTaeT KOPPEKTHO.

- A,H,MI/IHI/ICTpaTOp MOXET BHIOETb BCe CTPOKH H IIOINd
postgres=> set role admin;

SET
postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir
shell
——————————— e s st e s S et it B
+ ___________
admin | xxx \ 0 | 0 | Admin | 111-222-3333 | | /root
| /bin/dash
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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)

—— [lpoBepuM, UTO MOXEeT nOenaThb AIHCa

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
——————————— Rttt e s S it
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
—— Amnuca MOXeT U3MEeHUTh CBOE uMd (none real_name), HO He UMA KOTro—nubo OpPyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

ERROR: new row violates WITH CHECK OPTION for "passwd"

postgres=> delete from passwd;

ERROR: permission denied for relation passwd

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

ERROR: permission denied for relation passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [Iapollb; IMOMNBITKH MNOMEHdTL Opyrue mnaponu RLS mpocTo
UTHOPUPYET

postgres=> update passwd set pwhash = 'abc';

UPDATE 1

Ha mpoBepKY CCBHIIIOYHOM 1IEIOCTHOCTH, HaIPUMED, Ha OrPaHUYEHUST YHUKAIbHOCTH Y BHEIITHHUE KITIOYH,
3alMTa CTPOK HUKOTa He PacIpoCTpaHseTcs, YTOOB He HapyIllajlach EeI0CTHOCTb HaHHBIX. [loaTOMy
OpraHMU3aIlvIo ¥ ITOJIUTUKHY 3allUTH Ha YPOBHE CTPOK HE0OXOOMMO TIaTeJIbHO MpopabaThBaTh, YTOOLI HE
BO3HUKJIM «CKPBIThIE KaHAIbI» YTEYKY HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTOPHIX CITy4asix BazkKHO, YTOOHI 3all[Ta HA YPOBHE CTPOK, HA0OOPOT, He melcTBOBaia. Hampumep,
pe3epBHOE KOMMPOBAHUE MOXKET OKa3aThCs MPOBAJBHBEIM, €CJIM MEeXaHW3M 3alllUThl Ha YPOBHE CTPOK
MOJi4Ya He HAcCT CKOMHMPOBATh KaKWe-TMOO CTPOKHU. B TakoM ciydyae BBl MOXKETe YCTAHOBUTBL IS
rmapaMeTpa KOHGUTypalUuu row security 3HaueHue off. ITO caMo 10 ce6e He OTKIIIOYUT 3alIUTy CTPOK;
IIPU 9TOM IIPOCTO OyHeT BhImaHa omubKa, eC/IM Pe3yIbTaThH 3anpoca OTGUILTPYIOTCS IIOJIMTUKOM, C TEM
4YTOOBl MOZKHO OBIJI0O U3YYUTh IPUYNHY OIINUOKHU U YCTPAHUTH €€.

B npuBenéHHBIX BEHIIIE IIPUMepax BBIPAXKEHUS IOJIUTUKK YYUTHIBAIU TOJILKO TeKylllne 3HauyeHUs B
3ampariBaeMon UIu U3MEHSIEMOM CTPOKE. ITO caMbIl MPOCTOM 1 Hambosee 3(PHEKTUBHEIN IO CKOPOCTH
BapHaHT; I10 BO3MOXKHOCTH pPeajn3alliio 3allluThl CTPOK CiieayeT MPOeKTUPOBaTh UMEHHO Tak. Eciu ke
OJISI TPUHSITUS PEMIEHUST 0 OOCTyIe HeoOX0OuMo 00paIlaThCs K OPYTUM CTPOKAM UJIM APYTUM Tabiuiam,
5TO MOXKHO OCYIIEeCTBUTH, NIPUMEHSS B BHEIPAXKEHUSX IIONUTUK BJIOXKEHHBIE SELECT WKW (QYyHKIIUH,
cogepxkaimye SELECT. OgHAKO y4THTe, YTO IIPH TaAKOM peanu3alyy BO3MOXKHBI YCJIOBUS T'OHKH, UTO
YypeBaTO yTeYKOU MH(pOPMAaLNM, eC/I¥ He IPUHATH MepPHl IpefoCcTopoxkHOoCcTU. Hanmpumep, pacCMOTpUM
CIIEeYIOITYI0 KOHCTPYKIIUIO TabIInII:

—— omnpeneineHHe TI'PYNN NPHUBHUIETHH
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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 dgBndeTcd agMHHUCTPATOPOM

GRANT SELECT ON groups TO public;

—— oIpenelneHue YPOBHEH MNPUBUIETUH N4 NOIb30BaTEleH
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;

—-— Tabnuua, comepXamad 3amMmaeMyio UHOOPMALIHIO
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;

—— CTpoOKa OONXHa ObITh OOCTYMNHA OlId YTEHWdI/M3MEeHEeHUd [OJb30BaTendM C group_id,
—— OONBIIMM HIHU PABHBIM group_id madHOM CTPOKHU
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));

—-— MBI 3amumaeM Tabnuuy c uHdopMauuen, mojaradchb TONbKO Ha RLS
GRANT ALL ON information TO public;

Teneps npenmnonoxkum, 4To Anuca (pojib alice) KeJlaeT 3allMcaTh «CJIerKa CEKpeTHYIO» MH(opMalluio,
HO IIPY 3TOM He XO4YeT HaBaTh mallory OOCTYI K Hel. OHa gesaeT clenylollee:

BEGIN;

UPDATE users SET group_id = 1 WHERE user_name = 'mallory';

UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;

Ha mepB&Iit B3T/I5I0 BCE HOPMAJIbHO; mallory HU ITPYU KaKWUX YCIOBUSIX He MOJIKHA YBUIETh CTPOKY «Secret
from mallory». OmHaKo 3mech BO3MOXKHO yClIoBUe TOHKHU. Eciiu Manmopu (pojib mallory) IapasjiesIbHO
BBITIOJTHSIET, CKaXKeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKUus B pexXuMe READ COMMITTED, OHa CMOXKeT yBUOeTb «secret from mallory». 3T1o
TIPOU3OUOET, €CNIN €€ TPaH3aKIMSI OOUOET OO CTPOKU information cpa3y IIOCHe TOTO, KaK 3Ty CTPOKY
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u3MeHUT Asnmca (ponb alice). OHa 3alJokKupyeTcs, oxupas (PUKCHUPOBAHUS TPaH3aKIMU ANHKCH, a
3aTeM IIPOYUTAET U3MEHEHHOE COMEePKUMOe CTPOKHY Omarofgaps IPeaIoXeHWI0 FOR UPDATE. OOHaKO Ipu
9TOM M3MEHEHHOE CONEPKUMOE users He OyOeT IPOYUTaHO HEeSIBHBIM 3allPpOCOM SELECT, TaK KaK 3TOT
BJIOZKEHHBIM SELECT BBIIOJIHSIETCS 0e3 yKa3aHUsS FOR UPDATE; BMECTO 9TOTO CTPOKA users YUTAETCS U3
CHUMKa, IOJIy4YeHHOTO B Hadajie 3ampoca. TakuM o0pa30M, BhHIpaXKeHWe MMOJTUTHKH HPOBEPSeT cTapoe
3HAYEeHUEe YPOBHS IIPUBUJIETUN ITOIb30BATENSI mallory U ITO3BOJIIET €M BUAETh U3MEHEHHYIO CTPOKY.

O6GoiiTH 3Ty IPOoOGJIEMYy MOXKHO HECKOJIBKHMMHU ciiocobamu. [IlepBoe IpocToe pellleHne 3aKIII0YaeTCs B
HUCIIONIB30BaHUU SELECT . FOR SHARE BO BJIO2KE€HHBIX 3alipocax SELECT B IIOJIMTHUKAX 3aAlllUTEL
CTPOK. OmHAKO [/si 9TOr0 MOoTpebdyeTcs maBaTh 3aTPOHYTHIM IT0JTh30BATEJISIM MPaBO UPDATE B Il€JI€BOM
Tabnuie (3mech users), UYTO MOXKeT OBITH HexXejgaTenbHO. (XOTSd MOXKHO HPUMEHHUTHL eIlNé OOHY
TIOJTUTUKY 3allUThl CTPOK, YTOOBI OHM HE MOTIM HPAKTUYECKH BOCIIOIb30BATHCS OTUM HPABUIIOM;
0G0 TOMECTUTb BIIOKEHHBIM SELECT B (QYHKIIHMIO, OIPENEeNsIoIyl0 KOHTEeKCT Oe3omacHocTu.) Kpome
9TOr0, aKTUBHOE MCIIOIb30BaHME OJIOKMPOBOK CTPOK B I€1e€BO¥M TaOIHIle MOXKET ITOBJIEYh ITPOOJIEMEI
C IIPOM3BOOUTEJIPHOCTBHIO, 0COOEHHO HPHM YaCTHIX M3MEHEeHUdX. [Ipyroe pelmeHue, MPAaKTUYHOE, €CJIA
neneBas Tabuila U3MEHSAETCS HeYacTo, 3aK/I0YaeTcs B OJIOKUPOBKE 11e71eBOM TabIUIIE B peK1Me ACCESS
EXCLUSIVE IPU M3MeHeHWH, YTOOBl HUKaKKe MapajljiellbHEle TPaH3aKIuKY He BUOEJIH CTaphie 3HAaYeHUs
CTPOK. JIn60 MOZKHO IPOCTO HOXKAATHCS 3aBePIIeHUS BCeX MTapaslyieIbHEIX TPaH3aKINH IT0Cie U3MeHEeHUST
B Ile1eBo# TabiuIle, Ipexkae YeM BHOCUTh U3MEeHEeHNsI, PaCCUUTaHHBIEe HAa HOBBIE YCIIOBHSI 0€30MaCHOCTH.

3a mOmOHUTE NIFHEIMU IToAapobHocTsIMUu obpaTutech K CREATE POLICY u ALTER TABLE.

5.8. CxeMbl

Knacrep 6a3 manHbix Postgres Pro comepXuT OOMH MJIM HECKOJILKO MMEHOBAHHBIX 9K3eMILISIPOB 0as.
Ha ypoBHe KiacTepa CO3HAlOTCS POJIU U HEKOTOphle Apyrrue oO0beKTH. IIpu 5TOM B paMKax OTHOTO
TIOAKJIIOYEHMS K CepBepy MOXKHO o0pamaThCs K JaHHBIM TOJIBKO OJHOM 6a3kl — TOM, YTO Obljla BEIOpaHa
IIPpY YCTAHOBJIEHUYU COEOUHEHUS.

IIpumMeuyanue

ITonv3oBaTenu KJjlaCTepa He 06s13aTeJIbHO GYJIYT UMEeThb OOCTYII KO BCEM 0a3aM [OAHHBIX 9TOTO
KJiaCTepa. Tot Q)HKT, YTO POJIM CO3OAKOTCA HaA YPOBHE KJlIaCTe€pa, O3Ha4YaeT TOJIBLKO TO, YTO B
KJIaCTepe He MOZXKET OLITH OBYyX pOHefI joe B PA3HBIX fazax OAaHHBIX, XOTd CHUCTe€Ma IIO3BOJIsAET
OTPAaHU4YUTH OOCTYII joe TOJIBKO HEKOTOPBIMHU 0a3aMu JaHHBIX.

Basa maHHBIX COOEPXKUT OOHY HMJIM HECKOJIBKO KMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO OUepenrb cogepzxkKaT
Ta6J'II/II_II:>I. CxeMBl TakxXke comepzxkKaT MMEHOBaHHEIE 00BEKTHI OPpyrux BHUIOOB, BKJIIOYas THUIIBI OaHHBIX,
dbyHukIMYu 1 onmepatopbl. OOQHO U TO Ke UM 00BeKTa MOXKHO CBOOOOHO MCIOJIh30BaTh B PA3HLIX CXEMaX,
HaIPUMEP U schemal, ¥ myschema MOTYT COAepzKaTh TalJUIEI C UMEHEM mytable. B oTnuyme oT 6a3
OaHHBIX, CXeMBI HE OTPAHUYHNBAIOT OOCTYII K HAHHBIM: IIOJIB30BATEIN MOI'YT o6pa1uaTbcs{ K 00BbeKTaM B
000 cxeme TeKyIel 6a3bl JaHHBIX, €CJIM UM Ha3Ha4deHbl COOTBETCTBYIOIINE IIPaBa.

EcTh HECKOJTBKO BO3MOXKHEBIX OGLHCHGHHﬂ, OJIsi 4ero CTOUT IIPHMMEHATH CXEeMBI:

* Yro6rl opHy 6a3y maHHBIX MOTJIK MCIIOJIb30BaTh HECKOJILKO II0JIb30BaTeiell, He3aBUCUMO OPYT OT
opyra.

¢ YToOHl O6"beJZ[I/IHI/ITB 00BEeKTHI 0A3bI OAaHHBIX B JIOTUYECKHE I'DYIIIIEL OJId obneryeHus YIIDpAQBJIIEHUA
HUMHU.

* YToO6H B 0mHOM 0a3e COCYIIeCTBOBAJIM PAa3HBIE IIPUIIOKEHUS, U IIPU 3TOM HE BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMHI B HEeKOTOPBIM CMEICJIE HOHOGHBI KaTajloraM B OHepaHHOHHOﬁ CucteMe, HO OHU He MOI'yT OBITH
BJIO2ZKEHHBIMMU.

5.8.1. Co3paHue cxembl
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s co3manmsa cxeMsl ncnonb3yercsa Komanga CREATE SCHEMA. T1pu 5ToM BB OIIpefesieTe UM CXEMEBI
II0 CBOEMY BBHIOOPY, HAIIpMeEp TaK:

CREATE SCHEMA myschema;

YTt0o6BI CO30aTh 0OBEKTHI B CXEME HJIM 00PAaTUTHCS K HUM, YKA3bIBAUTE NO/HOE UMS, COCTOSIIEE U3 UMEH
CXeMbI ¥ 00BEeKTa, pa3leIéHHBIX TOUYKOM:

cxeMa. rabnuia

DTOT CHMHTaKCHC paboTaeT Be3me, TOe OXHUOAeTCsS MMs TaOJuILl, BKJIOYas KOMaHOLI MOOU(HUKAITHHN
TaOIUITE ¥ KOMaHOb 00paboTKY JaHHBIX, 00CyKOaeMble B CIIemyIomuX ritaBax. (171 KpaTKOCTH MEI OymeM
TOBOPUTH TOJILKO O TabGIHIIaX, HO BCE 3TO PaCHPOCTPAHSIETCs U Ha APyTrue TUIIBl MMEeHOBaHHLIX 00 BEKTOB,
HaIMIpUMeEp, TUIH U QYHKIMNN.)

EcTs emre 6oee oOIIUYA CUHTAKCHC

fasa_gaHHBIX.CcxeMa.Tabnuia

HO B HACTOsIIlee BpeMs OH MOMANePKUBAETCS TONLKO I (OPManbHOTO COOTBETCTBUS CTaHmapTy SQL.
Ecnu B yKa3biBaeTe 6a3y MaHHBIX, 9TO MOXKET OBITh TOJIBKO 0a3a JaHHBIX, K KOTOPOM BHI MMOJKIIOYEHHI.
TakuM 00pa3oM, co3gaTh TaOIUITy B HOBOM CXeMe MOXKHO TaK:

CREATE TABLE myschema.mytable (

YTo6BI yOaIUTh IIYCTYIO CXeMY (He CofepzKalllyi0 00bEKTOR), BEIIIOTHUTE:

DROP SCHEMA myschema;

YoanuThk cXeMy CO BCEMU COOepPzKaIlIUMUCS B HEM 00beKTaMU MOXKHO TaK:

DROP SCHEMA myschema CASCADE;

Crosmui 3a 9TUM OOIIMI MexXaHu3M omnucalH B Pasgerne 5.13.

YacTo OBHIBAET HYKHO CO3[aTh CXeMy, BJlafie/IblleM KOTOpPOoH OyImeT Apyroi# momab3oBaTesib (3TO OOUH U3
crtoco00B OrpaHUYeHUs IOJIb30BaTENeH MPOoCTPaHCcTBaMu UMEH). CenaTh 9TO MOXKHO TakK:

CREATE SCHEMA mmM4g_ cxembl AUTHORIZATION wumM4 HO/IbL30BAaTENd;

By mazke MOXKeTe OIyCTUTh UM CXEMEI, B 9TOM CjIy4ae UMEHEM CXEMEI CTaHeT UMs I10Ib30BarTesnda. Kak
5TO MOZKHO MPUMEHSATh, onucaHo B [logpa3mene 5.8.6.

CxeMbl C UMeHaMM, HaYWHAIOIIUMUCA C pg_, SABJISIOTCS CHUCTEMHBIMHM; IIOIb30BaTENsAM He Pa3pelraeHo
HCIIOJIB30BaTh TaKH€E€ MMEHa.

5.8.2. Cxema public

o aToro MBI co3gaBany TaOIUIIE, HE YKa3biBas HUKaKue UMeHa cXeM. [1o yMom4aHuIo TaKue TaOIHUIThl
(n mpyrue OOBEKTHI) aBTOMATHYECKH IIOMEINaloTCs B cxeMy «public». OHa comepzXKHUTCS BO BCEX
co3maBaeMbIX 6a3ax maHHBIX. TaKuM 06pa3oM, KOMaHIa:

CREATE TABLE products ( ... );
J9KBHBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.8.3. lNyTb NnouckKa cxeMbl

Be3me nmucaThk MOJIHBIE UMEHA YTOMUTENIBHO, U YaCTO BCE PaBHO JIyUIlle He NPUBSA3BIBATh IPUIOKEHUS
K KOHKpPeTHOM cxeMe. [ToaTomMy K TabmuiaM oOBIYHO 0OpaIaloTCs II0 HeNOJAHOMY UMEHU, COCTOSIIEeMY
IPOCTO U3 uMeHu Tabnuilkl. CcTeMa ompeenseT, Kakasi UMeHHO TabIuIla Mogpa3yMeBaeTC s, UCIIONb3YsI
nyms NOUCKA, KOTOPHIA IMPEICTaBiIsieT COOOM CIOMCOK MIPOCMaTPHUBAeMBIX cxeM. Ilompal3yMeBaeMoi
TabnuIlell CYMTAeTCS MHepBas IoaXomsainasi Tabmuila, HaWgeHHas B cxeMax myTu. Eciu momxomsimast
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TabJIMIla He HalileHa, BO3HUKAET OIINOKa, MaXkKe eciu Tabiuila ¢ TaKUM UMeHEeM eCThb B APYTHUX cXxeMmax
0a3bl JaHHBIX.

B03MOXHOCTE CO3maBaTh OGHOUMEHHEIE OOBEKTHE B PA3HEIX CXeMaxX yCJIOXKHSET HalliCaHWe 3aIIPOCOB,
KOTOPBIE OOJIZKHELI BCcerna 00pamiaTeCs K KOHKPETHEIM 00BbeKTaM. JTO TaKXKe IIOTEHIIUAJIFHO II03BOJISET
TIONH30BaTENSIM BNUATH Ha IOBeIeHUe 3alIPOCOB OPYTUX II0NIb30BaTelel, 3JI0HaMePEHHO UK CIIy4daliHo.
BBuny npeobnamaHus HEMIOJIHEIX UMEH B 3alIpOcax U UX MCIIOJIb30BaHUs BHYTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — IO CYyTH 3HAQ4YUT OOBEPSATH BCEM IIOJIb30BATEISIM, UMEIOIINM IIPaBO CREATE B
9TOoM cxeMe. Korma BBHI BHITIOJTHSIETE OOBIYHEBIM 3aIlpoC, 3JI0HAMEPEHHEBIM MOJIh30BaTEIIh MOXKET CO3[aTh
00BEKTH B CXeMe, BKITIOUEHHOM B Balll ITyTh IIOMCKA, M TAaKUM 00pa3oM IIepexBaTHBATh yIIPaBIeHUE U
BBITIOJTHATH TPOM3BOIbHEIE QyHKIMKU SQL Kak eciu Obl UX BHITIOIHSIJIA BHI.

IlepBasi cxeMa B MyTH IIOMCKa Ha3BIBAETCS TEKYyIIed. DTa cxeMa Oy[aeT MCIIOIb30BaThCS HE TOIBKO IIPU
TIOMCKEe, HO U IIPU CO3MaHUM 00BEKTOB — OHA OyHeT BKJIIoYaTh TaONMUIIEl, CO3MaHHble KOMaHO0M CREATE
TABLE 6e3 yKa3aHUS CXEMHI.

YTo06BI y3HATh TEKYIIHUHN THUI MOKMCKA, BEIIOJHUTE CJIEOYIOIIYI0 KOMaHOy:
SHOW search_path;
B xoHburypanuu no yMoiad4aHUIO OHa BO3BpalllaeT:

search_path

"Suser", public

[lepBrIli 97IEMEHT CCHIJIAETCA Ha CXEMy C MMEHEM TeKyIlero mojb3oBaTensd. Eciu Takou CXeMBl He
CYIIIECTBYET, CCHIJIKA Ha HE€ UTHOPHUPYETCSA. BTOpoH 3/1eMeHT cchijiaeTCcs Ha cxeMy public, KOTOpyi0O MEI
y2Ke BUEIH.

IlepBas cymiecTByIOIllasi cXxeMa B IIyTH IIOMCKa TaKXKe CUMTAETCS CXEMOM II0 YMOJYaHUIO OJI HOBBIX
00BbeKTOB. MIMEHHO II03TOMY II0 YMOJIYaHMI0 OOBEKTHI CO37aioTcsi B cxeMme public. Ilpu ykazaHuu
HEIIOJTHOM CCBIIKM Ha 00BEKT B II000M KOHTEKCTe (Ipu MogudUKaIuy TabIuIl, U3MEHEHUH TaHHBIX WA
B 3aIpocax) CUCTeMa ITpOCMaTpUBaeT IyTh IOKUCKA, TOKa He HAaWOET COOTBETCTBYIOIMUN 00beKT. TaKuM
006pa3oM, B KOH(PUTYpAIIUN 10 YMOJTYAHUIO HEIIOJIHEIE UMEHa MOT'YT OTHOCHUTBLCS TOJIBKO K 00BEKTaM B
cxeMe public.

Yto6BI 7OOABUTE B IyTh HAIILy HOBYIO CXEMY, MBI BHITIOJTHSIEM:
SET search_path TO myschema, public;

(MBI omycKkaeM KOMIIOHEHT $user, TaK KakK 30eCh B HEM HeT Heo0XommmocTu.) Temepb MBI MOXKEM
obparmaTthcs K Tabnuile 6e3 yKa3aHUS CXEMBI:

DROP TABLE mytable;

M Tak Kak myschema — IIEPBHIHA 3JIEMEHT B IIyTH, HOBBIE OOBEKTH OyAYT IO YMOJTYaHUIO CO3MABaThCS B
3TOM CXeMe.

MBbI MO2KeM TaK>Ke HallhCaThb:

SET search_path TO myschema;

Torga ™Mbl OoJbIlle HEe CMOXKEM O6paIlIaTI>C${ K CcXeMme public, He HaIlMcaB IIOJIHOe HMSA OO0beKTa.
EgmHCTBEHHOE, YTO OTIIMYAET cxeMy pubhc OT OPYTHUX, 3TO TO, YTO OHAa CYIIECTBYET I10 YMOJIYAaHHUIO, XOTA
€€ TakK 3Ke MOXKHO YOQIIUTh.

B Pazgene 9.25 BHI y3HaeTe, Kak €Ill€ MOXKHO MaHUITYJIUPOBATh IIyTEM ITOMCKA CXEM.

Kaxk u gmst uME€H Tabiull, IIyTh IOMCKa aHAJIOTUYHO paboTaeT Ay UMEH THUIIOB JaHHBIX, UMEH (QYHKIUHI
U UMEH ollepaTopoB. iMeHa TUIIOB HaHHBIX U (PYyHKUMP MOXKHO 3aIllMcaTh B IIOJIHOM BHUIE Tak XKe, Kak
u uMeHa Tabnull. Ecnu XxKe BaM HY>KHO KCIIOJIb30BaTh B BEIPaXKeHUU IIOJIHOE UMS OIlepaTopa, OJIsl 3TOTO
€CTh CIeIlMaJIbHBIN CII0CO0 — BBl HOJIZKHEI HAIIUCATh:

OPERATOR (cxema.oneparop)
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Takast 3amuch HeO6XOJII/IMa OJIsA n30ekaHns CHHTAKCHUYEeCKOH HEOOHO3HA4YHOCTH. HpHMep TAakKoro
BBEIPDA2KEHU A :

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAKTHUKE II0JIb30BATEJIN 9aCTO II0JIaral0TCAd Ha IIYTh IIOMCKaA, 9YTOORI HE IIPUXOOUTIOCH ITNCATh TaKue
3aMBICJTIOBAThIE KOHCTPDYKIIUN.

5.8.4. CxeMbl 1 npaBa

[To yMOJT4aHUIO TTOIb30BATEIh HE MOXKET 00paIaThCs K 00beKTaM B YyKUX cxeMaX. YTOOb U3MEHUTH 3TO,
BJIafieJIel] CXEMBI [OJI2KEH [aTh IIOJIb30BaTEJII0 IIPABO USAGE IJIst HAaHHOM cxeMbl. YTOOBI II0JIb30BATEIIN
MOTJIM HCIIOJIb30BaTh OOBEKTHEI CXEMBI, MOXKET NOHAJOOUTHCS HA3HAYUTDL OOIIOJIHUTEJIbHBIE IIpaBa Ha
YPOBHE 00BEKTOB.

ITomp30BaTEMI0 TAKKE MOXKHO Pa3peIruTh Co3naBaTh OOBEKTHI B CXeMe, He MpUHagjexkamen emy. s
9TOT0 €My HYKHO IaThb IIPaBO CREATE B TpeOyeMol cxeMme. 3aMeTbTe, YTO 10 YMOJYAHUIO BCE UMEIOT
mmpaBa CREATE M USAGE B cXeMe public. Brmarogapsi 3ToMy Bce MONb30BaTEIM MOTYT MOOKIIOYATHCS K
3amaHHOM 6a3e JaHHBIX M CO3[aBaTh OOBEKTH B €€ cxeMe public. HeKoTophie maGioHbl MCII0Th30BAHU S
TpeOyIOT 3alpPeTUTh 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe cnoBo «public» o6o3HadYaeT cxeMy, a BTOPOe O3HaudaeT «KaXKObIM IIOJIb30BaTelb». B mepBoM
Ccllydae 3TO HOeHTU(DHUKATOp, a BO BTOPOM — KIIOYeBOE CJIOBO, IIO9TOMY OHM HallUCaHBl B Pa3HOM
perucTpe; BCIOMHUTe yKa3aHusa u3 [logpasnena 4.1.1.)

5.8.5. CxeMa cMCTeMHOro Kartasiora

B momosnHeHMe K cxeMe public ¥ cXeMaM, CO37TaBaeMbIM IT0JIb30BaTEIIMH, JTI00as 6a3a JaHHBIX COTEPKUT
CXeMy pg_catalog, B KOTOPO¥ HAXOOSATCSA CUCTEMHBIE TaOIWUIIBI M BCE BCTPOEHHBIE THUIIHI [AaHHBIX,
byHKIIMM 1 omepaToOpH. pg_catalog paKTUYECKHU BCerga SBISETCS YaCThI0 NYyTH MoucKa. Eciu maxe
9Ta cxeMma He moOaBieHa B IIYTh SIBHO, OHA HESIBHO IIPOCMATPUBAETCSI 00 BCEX CXEM, YKa3aHHBIX B ITyTH.
Tak oGecriedynBaeTCsI IOCTYITHOCTb BCTPOEHHBIX UMEH IIPHU TI00BIX YCIoBUSIX. OMHAKO BBl MOXKETE SIBHBHIM
00pa3oM IIOMECTUTh pg_catalog B KOHEIl OYyTH IIOHMCKA, €CJIM BaM HYKHO, YTOOBI ITOIb30BAaTEIbCKHE
UMeHa [1epeoIpenesii BCTPOEHHEIE.

Tak KakK MMeHa CHUCTEMHEIX TabOIuIl HAaYWHAIOTCHA C pg_, TaKHMe MMeHa JIydIille He HCIOJIb30BaTh BO
n3bexanne KOHPINKTa MMEH, BO3MOXKHOTO IIPU MOSBIEHWH B OyOyIeM CHCTEMHONW TalJHIILI C TeM
XKe MMeHeM, 4To W Bama. (C myTéM IIOMCKa MO YMOJYAaHWIO HEIOJHas CCHIJIKa OymeT BOCIIPHHSITA
Kak obpallleHre K cUCTeMHOM Tabmuie.) CucTeMHBIe TAOMUITLI OyOyT X Hajbllle COmepXaTh B UMEHH
HpI/ICTaBKy pg_, TaK 494TO OHHU HeE GYI[YT KOHd)JII/IKTOBaTL C HEIIOJIHEIMU HMMEHaMH IIOJIB30BATEJILCKUX
TabJINI], eCJIK II0IL30BATEJIM CO CBOEM CTOPOHEH He OyOyT MCIIOIb30BaTh HIPUCTABKY pg_.

5.8.6. LLIaG/s1OHbI UCNONbL30OBaHUA

CxeMaM MOXHO HAUTH MHOXKECTBO HpHMeHeHHfI. ,]:[J'IH 3alllUTBI OT BIJIIMAHWA HEOOBEPEHHEBIX
oIb30BaTeNel Ha IIOBedeHUue 3alIpoOCOB OPYrux oIb30BaTenen IIpenilaraeTcs wabs0H 6e30nacHoz0
UCno/ib308aHUsl CXeM, HO €ecCiau ITOT MmabJioH He IIPUMEHAETCA B 0a3e MHaHHBIX, IIOJIL30BATEIIH,
XKejnaromnye 0e30IIacHO BHEINOJIHATL B HEM 3alpoCH], OOJXKHBI OyoyT NPUHUMAThL 3alllUTHLIE MeEpPHl B
Hadajie Kaxgoro ceaHca. B 4aCTHOCTH, OHU OOKHEI HAaYMWHATh Ka)KJIBIfI CeaHC C IIpUCBOEHUSA IIYCTOI'O
3HaYeHUsI IMEePEeMEeHHOM search_path HMINM KaKHM-JIHOO OIPYyTruUM ob6pazoM yoansaTb U3 search_path
CXeMBI, OOCTYIIHEIE [OJId 3allMCHU OOBIYHEIM HOJIb30BaTensaMm. C KOH(bI/Il"ypaI.[I/IefI II0 YMOJIYaHHIO JIETKO
Pealn3yrTCs CIIeayllme 11a6JI0HBI HCIIOJIL30BAHUA:

¢ OrpaHuYuTh OOBIYHEIX II0JTb30BATENEH MTUUYHLIMU cxeMaMu. [ peanu3aiuy 9TOr0 IIOgXoaa
BLITIOJTHUTE REVOKE CREATE ON SCHEMA public FROM PUBLIC M CO3[aWTe O/ KaxKgoTo
IIOJIb30BaTeJIsI cXeMy C ero uMeHeM. Kak BbI 3HaeTe, IyTh IIOKMCKA 10 YMOJTYAHUI0O HAUMHAETCS C
MMEHH $Suser, BMECTO KOTOPOI'O IMOACTABIISIETCS UM II0JIb30BaTensa. TakKuM 00pa3oM, ecliu y Bcex
IMob30BaTesiel OymeT OTHaeNIbHas CXeMa, OHM [0 YMOIYaHuIo OyOoyT oOpaIaThCs K COOCTBEHHBIM
cxeMaM. [IpumMeHss 3TOT 111ab/I0H B 6a3e, K KOTOPOH y2Ke MOTJIH IIOIK/II0YaThCI HeIOBepeHHEIe
MOJIL30BATEJIN, IIPOBEPbTE, HET U B cxeMe public 00HeKTOB C TaKUMHU Ke HUMeHaMH, KaK ¥ 00beKTOB
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B CXeMe pg_catalog. DTOT IIa0JIOH SIBISETCS IMIa0JI0HOM 6e30IacHOT0 HCIOIb30BaHMUSI CXEM, TOJILKO
eCJIi HUKaKO# HeqoBepPeHHEIN II0JIb30BaTellb He SIB/ISeTCs BilamebileM 0a3bl JaHHLIX U He UMeeT
mpaBa CREATEROLE. B mpoTuBHOM ciiyuyae 6€30macHOe MCII0Ib30BaHNE CXeM HEBO3MOXKHO.

* VYpanuth cxeMy public ¥3 myTu nmoucka no yMon4aHHUI0, U3MEHUB postgresqgl .conf WU BHIIOTHUB
KOMaHIy ALTER ROLE ALL SET search_path = "Suser".IIpu 3TOM BCe IIO-IIPEXKHEMY CMOI'YT
co3pmaBaTh OOBLEKTHL B 0011ei cxeMe, HO BEIOUPAThCS 3TU 00BEeKTH OyAyT TOJILKO II0 IIOJIHOMY UMEHHU,
co cxeMmoii. Torma Kak obparaTthcs K TabuliaM 1o MoJIHOMY UMEHH BIIOJIHE MOIyCTUMO, oOpalleHust
K GYHKUIMSAM B 0011el cxeMe BCE ke OynyT HeOe30TacCHbBIMU UIU HeHagEeKHBIMU, [109TOMY eCu BhI
co3gaéTe GYHKUMU UK PacCIIUpPeHus B cxeMe public, mpumMmensiiTe nepsud mabnoH. Ecinu ke HeT,
9TOT 11a0JI0H, KaK U IEePBHIH, 6e30I1aceH IIPU YCJIOBUH, YTO HUKAKOM HEIOBEPEHHBIN 110JIh30BaTED
He ABJISeTCSA BlagesblleM 0a3bl JaHHBIX U He UMeeT IIpaBa CREATEROLE.

¢ CoxpaHUTH IIOBEJIEHUE II0 YMOJTYaHUIO. Bce mob30BaTeny HesTBHO oOparaioTcs K cxeme public.
Tem caMBIM UMUTUPYETCA CUTyallud C IIOJTHBIM OTCYTCTBHEM CXEM, YTO ITO3BOJIAET OCYIIIECTBUTH
IJIaBHEBIM ITepexon u3 cpenbl 6e3 cxeM. OmHaAKO AaHHBIN ITa6GJIOH HU B KOEM CJIy4Yae Hejlb3sl CUUTATh
6e3omacHbpM. OH IOOXOOUT, TOJIBKO €CJIU B 0a3e MaHHBIX MMEETCs BCET0 OOQUH NTUO0 HECKOJIBKO
OOBEPAIOIINX APYT OPYTY IOJIb30BaTeeH.

ITpu mr060M IoAxoe, yCTaHaBIMBas COBMECTHO UCIIOJIb3YEMbIe ITPUI0KEHUS (TabIHUITbI, KOTOPBIE HYZKHEI
BCEM, IOTIOJTHUTENIbHEIE QYHKITUY CTOPOHHUX Pa3pabOTIMKOB U T. [I.), IOMEIIANTe UX B OTHAEIbHBIE CXEMHI.
He 3abympTe maTh OPYTUM IIOJIb30BATENSIM IIpaBa OJIA AOCTYyIIa K 3TUM cxeMaM. Torga IoiIb30BaTesln
cMOTyT o0palaThbCsi K 9TUM [OIIOITHUTEILHEIM 00BEKTaM I10 IIOJTHOMY UMEHH WU IIPH XKeJlaHuU T00aBsIT
9TU CXEMBI B CBOU ITYTH ITOUCKA.

5.8.7. NepeHOCMMOCTDb

Craumapt SQL He mommepzkuBaeT oOpallleHue B OOHOM CxeMe K pa3HBIM 00BbeKTaM, MpPuHaIIezKalluM
pa3HBIM Ionb3oBaTensM. bosee Toro, B psge peanus3anmii CYB] Hemnb3d co3maBaTh CXEMBI C
UMeHEeM, OT/JIMYHBIM OT MMeHHU Bjapenblia. Ha npakTtuke, B CYB]l, peanus3yiomux TOJLKO 6a30BYIO
TMOANEPKKY CXEM COTJIaCHO CTaHOApTy, KOHIENIMWU I10JIb30BaTesisi M CXeMbl O4YeHb OMu3Ku. Takum
o0pa3oM, MHOTHE II0JIb30BATEJIM TMOJIaTal0T, YTO IIOJTHOE HMS Ha caMoM [eje oOpa3yeTcs Kak
HMS _Ionb30Barend.ums rabauns. Y1 IMEHHO TakK 6y11eT BeCcTUu cebs Postgres Pro, ecnu BuI co3gaguTe
CXeMEI OJis1 KaXXIO0oro I0JIb30BaTesls.

B crammapte SQL HeT M HOHATHMSA CXeMHBl public. I MaKCHUMaJbHOTO COOTBETCTBHSA CTaHOAPTY
HUCIIOIb30BaTh CXEMY public He cJienyer.

Koneuno, ectb CYB]I, B KOTOPHIX BOOOINle HE pearnu30BaHLl CXEMBI HIIH IIPOCTPAHCTBA WMEH
MOAOepKUBAOT (BO3MOXKHO, C OTPaHHYEHHSMH) OOpalleHus K OpyruM Oa3aM [OaHHBIX. Eciu BaMm
nmoTpebyeTcss paboTaTh C 3TUMU CUCTEMaMU, MAaKCUMaIbHOM IePEHOCUMOCTH BH OCTUTHETE, BOOOIIE HE
HUCIIONb3YS CXEMEL.

5.9. HacnepoBaHue

Postgres Pro peanusyeT HacjemoBaHue TaOIUIl, YTO MOXKET OBLIThH IOJIE3HO [JIsI TPOEKTUPOBIIUKOB 6a3
mauebX. (Crampgapt SQL:1999 u Gomee mo3mHME BEPCHUHM OIPEHENsioT BO3MOXKHOCTbL HACIeqOBaHUS
THUIIOB, HO 9TO BO MHOT'OM OTJIMYAETCS OT TOT'O, YTO OIIMCAHO 30€ECh.)

IlaBaliTe Ha4YHEM CO CJIeAyIOUIIET0 IIpUMepa: IPEeAIooXkKUM, YTO MBI CO3HaéM MOJENb HaHHBIX IS
ropodoB. B KaxXpgoMm IITaTe €CThb MHOXKECTBO TOPOOOB, HO JIMIIL OAHA CTOJHUIla. MBI XOTUM HMETh
BO3MO2KHOCTBH GBICTpO IIOJIy4aTh ropoAd-CTOoJInLy OJid JI000T0 IITaTa. TO MOXKHO caoeiiaTh, CO30aB OBe
TaOIUIBI: OOHY [OJIST CTOJIUI] IIITAaTOB, @ APYTYI0 [JIsi TOPOAOB, He SIBJIAIOMIMXCS cTonuilaMu. OgHaKO YTO
IeJaThb, €CJIM HaM HYXKHO IOJIyYUTh MH(pOpMaluio o 106oM ropoge, 6yab TO CTOJIUIIA IITaTa MU HET?
B pemienun 3To# mpoObjieMBl MOXKET IIOMOYb HacjiefoBaHUe. MBI onpenenuM TabnuIly capitals Kak
HACJIEOHUKA cities:

CREATE TABLE cities (
name text,
population float,
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elevation int -— B dyTax

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

B aTtoMm cmydae TabGnuiia capitals Hacsedyem BCe CTOJNOLBI CBOEM POOUTENIHLCKOM TabNMIEB], cities.
CTONUIIH IIITAaTOB TAKXKE MMEIOT JOMOTHUTEIIBHEIN CTONOEI] state, B KOTOPOM OyOET yKa3aH IITart.

B Postgres Pro Tabnuiia MOKeT HacJIemoBaThCS OT HYJIA WM HECKOJIbKUX APYIUX TaOIHUI], a 3alpOCH
MOT'YT BHIOMPATh BCE CTPOKU POAUTEJIHCKON TAOIUIIEI UIU BCE CTPOKHM POAUTENBCKOM U BCEX MOUYEPHUX
Tabnuil. [To yMomT4aHuI0 IPUHAT HOCHIeOHMM BapuaHT. HanmpuMmep, ceaymomui 3anpoc HauaeéT Ha3BaHUSA
BCeX TOPOAOB, BKII0YAas CTOJIMILI IITATOB, PacIoloXkeHHBIX Bhe 500 hyToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

I71s1 maHHBIX U3 BBemeHus (cM. Pa3nen 2.1) oH BBEIOACT:

name | elevation
___________ +___________
Las Vegas | 2174
Mariposa | 1953
Madison | 845

A crmepylonui 3alpoc HAXOOUT BCe TOpoma, KOTOPhIE HE SIBIISIOTCS CTOJHMIIAaMU INTATOB, HO TaKiKe
HaxomsaTcs Ha BeicoTe Bhimie 500 ¢yToB:

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

name | elevation
___________ +___________
Las Vegas | 2174

Mariposa 1953

3mech KII0YeBOe CIIOBO ONLY YKa3BIBAaeT, YTO 3alpOC OOJIXKEH IMPUMEHSIThCS TOJIPKO K Tabuie cities,
HO He K TabiuIlaM, PaCIIONIOXKEHHBIM HUXKE cities B MepapXuy HaCJIeOOBaHUS. MHOTHE OIIepPaTOpHI,
KOTOPBIE MEI y2Ke 0OCYOuIn, — SELECT, UPDATE U DELETE — IIOAOEeP2KHUBAIOT KIIIOYEBOE CJIOBO ONLY.

BeI TakKe MoxKeTe mo0aBUTh ITOCIe UMEeHHU TabIuIsl *, 4TOOB 00pabaThIBaIUCh U BCE JOUYePHUE TaOJTHITHI:

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

Vkas3relBaTh * He 00s13aTEIbHO, TaK KaK TEIephb 3TO IOBeAeHNe IIoapa3yMeBaeTCs 0 YMOJTYaHUIO (eciiu
TOJILKO BBl HE U3MEHUTe MMapaMeTp KoHurypanuu sql inheritance). OgHako Takas 3amuch MOXKeET OBITh
ToJie3Ha TeM, YTO MOTYEPKHET UCIOIL30BaHNe NOIMOTHUTEIbHEIX TaOInII.

B HEKOTOPHIX CUTyaIusaX ObIBaeT He0OXOOUMO y3HATh, U3 KaKO# TaOIuIlbkl BEIOpaHa KOHKpPeTHasi CTPOKaA.
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 3allpOC BHIOACT:

tableoid | name | elevation
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139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison | 845

(Ecnu BHI IIOIBITAETECH BLIIIOIHUTL €T0 Y cebs, CKopee BCero BBl IOIyuuTe mpyrue 3HaueHus OID.)
Co6CTBEHHO UMeHa TabJIUI] BHI MOXKETe IMOJTyYUTh, 00PaTUBIIKUCE 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 ITIOJIYHYUTE:

relname | name | elevation
__________ 4
cities | Las Vegas | 2174

cities | Mariposa | 1953

capitals | Madison \ 845

ToT ke 3(pGHEKT MOKHO MOTYUYUTh OPYTUM CHOCOOOM, HMCIIONb3ys MCEeBOOTUI regclass; mpu aToM OID
TaOIUITBEI BLIBOOUTCS B CUMBOJIBHOM BHE:

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

MexaHu3M HacjegoOBaHUA He crioco6eH aBTOMATHYECKHU pacipenendaTs OaHHbIe KOMaHO INSERT HUIIN
COPY 1O TBGHHHaM B MepapXruu HaCJlegoOBaHUA. HOSTOMy B HaAllleM IIpHMepe 3TOT omIepaTop INSERT He
BBITIOJTHUTCSA:

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

MBI MOTTIH HafiesIThCS Ha TO, YTO JaHHBIE KAKUM-TO 00pa30M IOMaayT B TabMUIy capitals, HO 9TOTO HE
MIPOUCXOOMUT: INSERT BCeTHa BCTaBIseT HaHHBIE HEIIOCPENCTBEHHO B YKa3aHHYIO TabmuIly. B HEKOTOPBIX
cnydasx mobaBiisieMble JaHHbIe MOXKHO IIepeHalpPaBiIsaTh, UCIIONIb3ys mpaBuna (cMm. I'maBy 37). OmHaKO B
HaIlleM cjiy4ae 3TO He IIOMOXKEeT, TaK KakK Tab/luIla cities He COOepKUT CTOn0OIa state ¥ KOMaHOa OymeT
OTBEPTHYyTa [0 IpUMEeHEeHUs ITpaBuia.

[ouepHre TaGIUIEI aBTOMATU4YECKH HAC/IeOyIOT OT PONUTENILCKOM TabIMIEl OTrpaHUYeHUS-IIPOBEPKU
u orpanmdyenus NOT NULL (ecnu TOnBKO OjIs HUX HE 3@0aHO SBHO NO INHERIT). Bce octanbHEBIE
OrpaHHWYeHUs (YHUKAJIbHOCTU, IEPBUYHLIN KJII0Y U BHEITHUE KJII0OYN) HEe HaClIeOyITCs.

Tabnuila MOXKeT Hac/IefoBaTbCS OT HECKOJIbKUX POOUTEJNIbCKMX Tabiuil, B 3TOM cjiydae OHa OymeT
00beIuHATL B cebe Bce CTOJNOIEI 3TUX TabJiMll, a TakKyKe CTOJIOIbLI, ONMMCAHHbLIE HEIOCPENCTBEHHO B
eé ompepnenenuu. Ecnu B onpeneneHUSIX POOUTENCKUX U OoYepHel TabIuI] BCTPETATCHA CTOJIOIHI C
OOHUM MMEHEM, 3TH CTONOILH OymyT «0O0beOuHEHbI», TaK YTO B JOoYepHel Tabnuile OKaXKeTCs TOJILKO
omuH crojbell. YToOw Takoe oObheguHEeHHEe OBIJIO BO3MOXKHO, CTOJIOIBI AOJIXKHBEI UMETh OOUHAKOBHIM
TUN OAHHBLIX, B IPOTHUBHOM Cllydyae HOpou3oumeT omubOKa. HacriemyeMble OTrpaHUYEHUS-IPOBEPKU U
orpanudenusa NOT NULL o6benuHsA0TCA Mogo6HEIM 0O0pa3oM. Tak, Hanpumep, o6brequHsAeMBIH cTosber]
nonyuut cBorictBo NOT NULL, ecnu Kakoe-nmu00 13 IIOPOKOAIOIINX €TI0 OIpeeleHul UMeeT CBOMCTBO
NOT NULL. OrpanudeHus-IpoBePKU 0OBEONHSIIOTCS, €CJIM OHU UMEIOT OQUHAaKOBLIe UMEHA; HO €CITU UX
YCJIOBHUS Pa3/IUYalOTCs, IIPOUCXOOUT OmurbKa.

OTHolLIeHWe HaCIemoBaHUS MexXOy TabmuilaMu OOBIYHO yCTaHaBIIMBAETCS MHPH CO3TaHWU OOYEepPHEeH
TaOIUIBI C KMCHOJIb30BAHMEM IIPEOJIOKEeHHsT INHERITS omepatopa CREATE TABLE. Opyroi# cmoco0
mo0aBUTh TAaKOe OTHOINEHHE i TaOIUIbl, ONPEOeIEHHON IOOXOOSIIUM 00pa3oM — WKCIOJIE30BaTh
INHERIT c onepaTtopoM ALTER TABLE. [y aToro Oyayias mo4yepHss Tabiuila JoJIKHA yKe BKIIIoYaTh
Te ke CTOJOIE (C COBMAOAIOIIMMH MMEHaMU M THUIAaMH), YTO M POOUTENbCKas Tabmuila. Takxke oHa
OOJIZKHAa BKJIIOYAaTh aHAJIOTMYHBIE OI'DAaHUMYEHUA-IIPOBEPKU (C TeMHu XXe HMEHaMu u B]:Ipa}KeHI/IHMI/I).
Yoanuth OTHOIIEHWE HacCJegOBaHMSA MOXKHO C ITIOMOLIbI0O YKa3aHWsS NO INHERIT olepaTopa ALTER
TABLE. [IluHaMu4yeckoe moOaBeHHE W yHajleHHe OTHOIIEeHHN HaCJIeIOBaHUS MOXKET OBLITh IIOJIe3HO IIPHU
peanusaiuy CeKIMOHupPoBaHusa Tabmul (cM. Pasgern 5.10).
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s co3manus TaGIUIBI, KOTOpas 3aTeM MOXKeT CTaThb HAaCIeTHUKOM OPYTroM, yooOHO BOCIIOIE30BAThLCS
IpemioXkeHueM LIKE olepaTopa CREATE TABLE. Takas KOMaH{a CO30aCT HOBYIO TaOIHIly C TEMHU XKe
cTON0IIaMH, YTO MMEIOTCS B UCXOOHOM. EC/MuM B MCXOOHOM TaGIIHITHI OIIPeeleHbl OrPaHudYeHusT CHECK,
DI CO37aHUus MOJTHOCTHI0 COBMECTUMOM TaOIUITEI UX TOXKE HY2KHO CKOIMPOBATh, ¥ 3TO MOXKHO CHENaTh,
Io0aBUB K MPEII0KEHNI0 LIKE mapaMeTp INCLUDING CONSTRAINTS.

Pomutenbckyro TabmUIly HeJb3sd yOallUTh, IIOKa CYIIECTBYIOT yHAclIemOBaHHBIe OT Heé. I[Ipu 3ToM B
OJOYEepHUX Ta6J‘II/II_IaX HeJIb3d YyOalldTh WA MOJII/I(bI/ILII/IpOBaTB CTOJ'[6U;I:I HUJIN OTPaHUYEHUA-IIPDOBEPKH,
YHaCJIegOBaHHBIE OT POOUTEIIbLCKUX Ta6J‘II/IH. Ecnu BBl xXoTUTE YOQIIUThb Ta6J’II/II.Iy BMeCTe CO BCeMu eé
IIOTOMKaMH, 3TO JIETrKO CHOeJiaTh, )Z[OﬁaBI/IB B KOMaHOy yIOaJleHusa pO)IHTGJ'IBCKOfI TaﬁJII/II.[BI IIapaMeTp
CASCADE (cMm. Pazmen 5.13).

ITpu U3MEHEeHHUSX ONpeIe/IeHn U orpaHndeHut ctonooB koMauma ALTER TABLE pacuopocTpaHsieT 3TH
U3MEHEHUs BHU3 B MepapxXuM HacliemoBauus. OOHAKO yOaauTh CTONOIL, YHACIETZOBAaHHBIE HOYEPHUMU
TabIHUIlaMM, MOXKHO TOJIBKO C IIOMOIIIBIO ITapaMeTpa CASCADE. ITpu co3maHuM OTHOIIEHUM HacleqOBaHU
KOMaHAa ALTER TABLE ClIeQyeT TeM ke NpaBujaM OO0ObeOUuHEeHUs AyOIUPYIOUIMXCS CTOJIOII0B, YTO U
CREATE TABLE.

B 3allpoCaXx C HacCJieagyeMbIMU Ta6HI/ILIaMI/I IIPOBEPKa IIPaB OOCTYIIA BHIIIOTHAETCA TOJIBKO B pOHHTeHLCKOfI
Ta6n1/1ue. Tak, HallpuMepD, HaJIndue pa3pelieHus UPDATE OJ1d Ta6.TII/II_U:>I cities mogpa3yMeBaeT IIpaBoO Ha
KM3MeHeHHne CTPOK U B Ta6nnue capitals, KOTda 3TO U3MEHEHHE OCYILECTBIISIETCS Yepe3d cities. Tem
CaMBIM ITOgOEeP2KMUBaAETCA BUONMOCTE TOTI'O, YTO JaHHEBIE HAXOOATCA (TaK}Ke) B pOHHTGHBCKOfI Ta6HI/ILIe. Ho
U3MEHHUTH NaHHBIE HEIIOCPEOCTBEHHO B Ta6TII/ILIe capitals HeJIb34 6e3 OOIIOJTHUTEJIBHOI'O Pa3pPEeIleHud.
9TO0 IIPAaBHUJIO UMeEEeT OBa MCKIIIOYEeHHA — KOMaHObl TRUNCATE M LOCK TABLE, IIPH BBHIIIOJIHEHHHN KOTOPHBIX
BCerna IMPOBEPSAITCA Pa3pelleHnsa U OJId JOYEePHUX Ta6J'II/II_I (To ecTh IIpsamMmoe o6pameHHe K TaGJ’II/IHaM u
KOCBEHHO€, 4epe3 POOUuTEJIbCKYIO, O6pa6aTBIBaIOTCH OOWHaKOBO).

I[Momo6HBIM 0oOpa30M, TMOMUTHKKA 3allUTH HAa ypPOBHE CTPoK (cMm. Pasmen 5.7) Ot pPOOUTENTBCKOM
TabGIUIBI TPUMEHSIIOTCA K CTPOKaM, TOJIyYaeMbIM M3 AOYEPHUX TabJWIl MPH BBHITIOJTHEHWHW 3ampoca
C HacnepmoBaHWeM. [IOMUTUKY JKe [OYEepPHUX TabJWIl, eClIM OHU OIPENeNIeHbl, HEUCTBYIOT TOJIBKO
KOTJla Takue TaOmWIkl SBHO 3afeMCTBYIOTCS B 3ampoCe; B 9TOM Cy4Yae BCe MOJUTUKHU, CBSI3aHHBIE C
POOMTENTECKUMHY TAaOIUIIaMU, UTHOPUPYIOTCS.

Crtoponnue Ttabnuikl (cM. Pasgmen 5.11) MOryT TakXe BXOOWTH B Hepapxyio HaCJIelOBaHUSA Kak
ponuTenbCKUE UMK NoYepHUe TaOIuIIb, TakK JKe, Kak ¥ o6bryHbIe. ECiiu B nepapxuio HaceqoBaHUs BXOOUT
CTOpPOHHAS TabnuIla, BCe OIepaluy, He NMoaaepXKuBaeMble e, He OYOYyT NOOOePKUBAThCSA Mepapxuei B
LIEeJI0M.

5.9.1. OrpaHu4yeHus

3ameTbTe, UTO He Bce SQL-koMaHOBI MOTyT paboTaThb C HepapXWsMuU HacnegoBaHus. KoMaHIHI,
BBITIOJIHSIONINE BHIOOPKY HAHHBIX, M3MEHEHME HaHHBIX HJIM MOAUGUKAINIO CXeMBl (Hampumep SELECT,
UPDATE, DELETE, OOJBINIMHCTBO BapwWaHTOB ALTER TABLE, HO He INSERT MW ALTER TABLE
RENAME), OOBIYHO II0 YMOJIYaHHIO 0OpabaThIBAIOT [OaHHBIE HOYEPHUX TaOIWUII M MOTYT HCKITIOYATh
¥UX, €CNIY IIOAdepzKWBAIOT yKasaHue ONLY. KomaHmOwel miist oOCiIyzKMBaHWS M HACTPOUKH 0a3bl MaHHBIX
(HampuMep REINDEX M VACUUM) OOBIYHO PabOTaiOT TONMHLKO C OTHENbHBIMH (PU3UYECKUMH TabIUIlaMHu U
He ToAeP>KUBalOT PEKYPCUBHYIO 00paboTKy OTHOIIEHUN HacaenoBauus. COOTBETCTBYIOIIEE TOBEIeHNE
KaXXIOo¥ KOMaHOH omucaHo B e€ cupaBke (Komaumer SQL).

Bo3MoOXKHOCTH HAacegoOBaHUS CEPHE3HO OTrpPaHUYEHBl TEeM, 4YTO HHIOEKCH (BKIIOUas OTrpaHUYEHUS
VHUKAJBbHOCTH) M OTPaHWYEHMUS BHEIIHUX KJII0UEM OTHOCSATCS TOJIPKO K OTHEeNbHBIM TabnuilaMm, HO
He K UX IIOTOMKaM. JTO KacaeTcsd 00emxX CTOPOH OTpaHMYEHUM BHEIIHUX Kiaoded. TakuMm obpas3om,
IIPUMEHUTENBHO K HallleMy IIPUMepPY:

* Ecnu MBI OOBSIBUM cities.name C OTPAaHUYEHUEM UNIQUE MJIM PRIMARY KEY, 9TO HE IIOMeEIIaeT
mo6aBUTh B TAONMUIY capitals CTPOKY C Ha3BAaHUSIMU TOPOMOB, yKe CYIIECTBYIOIUMHU B TabmuIle
cities. W aTtu gyGnupyommecs CTPOKY 110 YMOIYaHUIO OyOyT BRIBOOUTHLCS B Pe3yJibTaTe 3alIpOCOB
K cities. Ha meme Tabmuila capitals IO yMOJTYaHUIO BOOOIIe He OyHeT comepKaTh OrpaHUuYeHUe
YHUKAQJIBHOCTH, TaK YTO B HEH MOT'yT OKa3aThCsI HECKOJIBKO CTPOK C OOHUM Ha3BaHUEM. XOTS
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BEI MOXKeTe NJOOABUTL B capitals COOTBETCTBYIOIIle€ OTrPaHUYEHNEe, HO 3TO He IIPEJOTBPATUT
nyGHHpOBaHHe npu 00BeOUHEHUHU C cities.

* IlomoOGHEIM 00pPa30M, eClii MBI YKaXeM, UTO cities.name CChlIaeTCsl (REFERENCES) Ha KaKylO-TO
Opyryio Tabnuiy, 9To orpaHuYeHne He OyIeT aBTOMaTU4YeCKU PaCIpPOCTPaHeHO Ha capitals. B
3TOM CJIy4dae pellleHneM MOXKET CTaTh SBHOe Jo0aBlIieHNe TaKOTO Ke OTPaHWYeHUsI REFERENCES B
TabnuIty capitals.

* Ecnu BH cmenaeTe, YTOOBI CTOIOEI] APYTOM TaOIUIIEI CCRIIAJICS Ha cities (name), B 9TOM CTOJOIE
MO2KHO Oy[eT yKa3bBaTh TOJIbKO Ha3BaHUS TOPOIOB, HO HE CTOJHI[. B 9TOM ClIydae XOpOoIIero
peleHus HeT.

Bo3MoxkHO, B GYJIYH.IGM 9THU HEeOOCTAaTKH 6YJIYT HUCIIPpABJIEHBI, HO B HaACTOdIllee BpeMsa BaM CJiegyeT
TIIAaTEJIbHO B3BECUTH BCE 3a U ITPOTHUB, IIPEeXKIe YeM HCIIOJIb30BaTh HACJIeOJOBaHNE B CBOUX IIPDUJIOZKEHUAX.

5.10. CeKuMoHupoBaHue

Postgres Pro mopamepXKuBaeT IPOCTOe CEKITMOHWPOBaHUe TAbmuIl. B 9TOM pa3fere OMUCHIBAETCH, KaK U
moyeMy OBIBAET II0JIE3HO IMIPHUMEHSITH CeKITMOHUPOBaHUe ITPU IPOEKTUPOBaHUY 0a3 MaHHBIX.

5.10.1. O630p

CeKIIMOHUPOBaHUEM MHAHHEIX Ha3BIBAaeTCs pa30ueHue OOHONW OOJILIION JIOTHYECKOW Talauilkl Ha
HECKOJIbKO MEHBINX (U3NUYECKHUX CeKInii. CeKIIMOHUPOBAHNE MOXKET IIPUHECTH CJIeOYIOIIYIO IIOIb3Y:

* B ompemenéHHBIX CUTYyaIlUSIX OHO KapAWHAIbHO YBEIUYUBAET OLICTPOOEHCTBHE, 0COOEHHO
Korpa OOJIBIIION IIPOIIEHT YaCTO 3allpallliBaeMEBIX CTPOK TAaOIHUITEI OTHOCUTCS K OHOM WJIH JIMIIH
HECKOIBKUM CeKIusiM. CeKIIMOHUPOBaHWEe MOXKET CHIIPaTh POJIb BEAYIIUX CTOIOIOB B MHIEKCAX,
YTO MO3BOJIUT YMEHBIITUTh Pa3Mep HHOEKCA U YBEJIMYUT BEPOSITHOCTb HaXOXKOeHHUsT HanuboJjiee
BOCTPeOOBAHHEIX YaCTEN MHOEKCOB B TAMSITH.

* Korpa B BEIOOPKE WM M3MEHEHUM OAHHBIX 3a/leCTBOBaHa OOMbIIast YaCcTh OOQHOM CEKITHH,
MOCJIeqOBaTETbHOE CKAHUPOBAHNE 9TOW CEKIIMU MOXKET BHITIOJTHSITHLCS TOPa3m0 OBICTPee, YeM
CITy4alHBIN OOCTYI MO MHOEKCY K JaHHBIM, pa30poCcaHHbIM 110 BCel TabmuIe.

* MaccoByio 3arpy3Ky U yaaJieHue JaHHBIX MOXKHO OCYIIECTBIISATE, 0OOABIAA U YOAIAS CEKIIUU, eCIIH
9TO OBIIO TPEOYCMOTPEHO MTPY TPOEKTUPOBAHUY CeKIMi. KoMaHOs ALTER TABLE NO INHERIT #
DROP TABLE pa6oTaioT ropasmo OGbICTpee, 4eM MaccoBas 3arpy3Ka. ITH KOMaHIbl TaK¥Xe MOTHOCTHIO
HCKJTIOYAIOT HaKJIagHBIE PACXOIbI, CBI3aHHBIE C BHIIOJTHEHUEM OIePaIuy VACUUM ITOCJIe KOMaHOE
DELETE.

¢ Pepnko ucmosib3yeMble JaHHBIE MOXKHO MepeHecTy Ha 0ojee Oell€Bbie U MeIJIeHHbIe HOCUTEIIH.

Bcé 3T0 0OBIYHO IOJIE3HO TONBKO AJIsE 0YeHb Oonbiux Tabmuil. Kakue uMeHHO TaOIUIEI BRIUTPAIOT OT
CEKIIMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUJIOKEHUS, XOTS, KaK IIPaBUJIo, 3TO CJIEAYEeT IPUMEHATH
g Tabmauil, pa3mMep KOTOPHIX IpeBhiiaeT 00beéM O3Y cepBepa.

B HacTosmee Bpems Postgres Pro peanu3yeT ceKImOHUPOBaHUe TabIUI] Yepe3 MeXaHU3M HacJIeqOBaHUsI.
Kaxpasi cekuusi omHOM TabIMIBI [OOJXKHA CO3[aBaThbC KakK e€ podepHss Tabnuia. Cama xe
popuTenbcKas Tabnuila OOBIYHO OCTAETCS IYCTOW; OHa CyLIeCTByeT TOJIbKO [OJI TOI'0, YTOOBI
IIpenCTaBIIATh eHHHbIﬁ H&60p OAaHHBIX. Hpe}K,ue YeM IPUCTYIIUTh K U3YYEeHUIO CEeKIIMOHNPOBaAHUS, BaM
clenyeT IO3HAKOMUTLCS C HaciengoBaHueM (cMm. Pazmern 5.9).

B Postgres Pro MOXHO peanu30BaTh CIIeOYIOMINE TUIIEL CEKIITMOHUPOBAHNU

CGKHI/IOHI/IpOBaHI/Ie II0 JHualla30HaM

Tabnuila CEeKIIMOHUPYETCS MO0 «auala30HaM», OIPEeOeléHHBIM 10 KJII0YeBOMY CTONONYy uau Habopy
CTOJIOITOB, U He IIepeceKaIIuMCcs Opyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHPOBATL MTaHHBIE IO
OWalla30HaM [aT WJIM 10 THalla30HaM UOeHTU(PHUKATOPOB OIpeneléHHEIX OM3HEeC-00beKTOB.

CeKIMOHMPOBaHUE II10 CIUCKY

Tabnuila CEeKIIMOHUPYETCS C IIOMOIINBIO CIIMCKA, SBHO YKAa3BIBAIOIEro, KakKue 3HaYeHUs KiIda
IOJIZKHEL OTHOCHUTECSI K KaXKOOH CEeKIIUH.
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5.10.2. Peanu3auua CeKUUOHUPOBaAHUA

YToO6H! CO3MaTh CEKIIMOHUPOBAHHYIO TAaOJIUITY, BEIIIOJIHUTE CIIEAYIOIIee:

1. Co3maiiTe «TjIaBHYIO» TaOJIHIy, OT KOTOPO¥ OyayT yHACIeIOBaHLI BCE CEKIIUH.

Ota Tabnuia He OymeT comepzkKaTh OHaHHBIX. He ompemensiiTe Ot He€ HUKAKWX OTPAaHUYEHUM, eCIu
TOJILKO BBEI HE HaMEPEHHI 3aTeM SIBHO ITPOOyO0JIMPOBATh UX BO BCEX CEKIIMAX. TaKKe He MMeeT CMBICIIa
OITpemessiTh OJIsi He€ KaKue-Tru00 WHAEKCH HJIH OTPaHUYeHUs] YHUKATbHOCTH.

2. Co3pariTe HECKOIBKO «HOYEepHUX» TabINII, yHACIeOOBaB UX BCe OT rmaBHOM. OOBIYHO B TAKUX TabOmuIlax
He OymeT HUKAKUX OOMOJTHUTEJIbHBIX CTOJIOIOB, KpOMe YHACIeIOBaHHEIX.

Ianee MBI OymeM Ha3bBATh 3THU [OOYEpHUE TaOMHUILI CEKIUSIMHU, XOTS II0 CYTH OHM HUYEM He
OTJIMYAIOTCS OT OOBIYHBIX Tabmull Postgres Pro (11, BO3MOXKHO, CTOPOHHUX TaOIUII).

3. [lo6aBeTe B TAOMUIIBI-CEKIIUM OTPAHUYEHHUS, OIPEAesITIoOlIue AOMYCTUMbIEe 3HAYEHUS KITIOYed s
KaXKIOOM CEeKITUH.

TunuyHbEle TPUMEPH TAKUX OTPAaHUYEHUH:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )

Y6eJII/ITer B TOM, 4YTO OI'pPpaHUMYEHHsSA He IIepeCeKaloTCsd, TO €eCTh HHKaKHe 3Ha4YeHHsda KIII04Ya
He OTHOCATCA CpPa3dy K HECKOJIbBKHMM CEeKIUsSIM. HaanMep, YaCTO [HOOIIYCKAKT TaKYIo OIJ_II/IGKy B
OoInpenesIeHn NUara3oHOB:

CHECK ( outletID BETWEEN 100 AND 200 )
CHECK ( outletID BETWEEN 200 AND 300 )

910 He OyneT paboTaTh, TaK KaK HEACHO, K KaKOM CEKIUU JOJIKHO OTHOCUTLCA 3HadeHue 200.

3aMeThTe, YTO HUKaKUX CUHTAKCUYECKUX OTIWYUI MeXIy CeKIMOHUPOBaHUEM II0 JHala3oHaM U II0
CHIKCKY 3HAYeHUHU HET; 9TU TUIILI BEIAEJIeHEl TOIbKO OJI IIOHUMaHUs.

4. [Ins1 KaXXOo¥ CeKIUU co3haliTe UHIOEKC II0 KITI0YeBOMY CTONIOIy(aM), a TaKxXKe JI00ble OpYyrue UHIEKCH
mo ceoeMy ycmorpeHuin. (MHOEKC IO KIII04y, CTPOrO I'OBOPS, He HeoOXOoguM, HO B OOJIBIITMHCTBE
cnydaeB oH OymeT mone3eH. Eciiu BbI XO0THUTE, 4YTOOH 3HAYEHUS KiI04Ya OBIJITM YHUKAIbHEI, BaM CJIEYeT
TaKXKe CO3OaThb OrPaHUYEeHUd YHUKAJIbHOCTHU UJIN IIE€PBUYHOI'O KJTI04Ya OJIsA Ka}KJIOI;I CeKLII/II/I.)

5. [IOIOTHUTENBHO BBl MOXKETE OIPEeAeNuTh TPUTTEDP WM IIPaBUJIO [JI IlepeHalpaBlIeHUs OaHHBIX,
mo6aBisieMbIX B TJIaBHYIO TaOJIUILy, B COOTBETCTBYIOIIYIO CEKIINIO.

6. YOoemutecr B TOM, 4dYTO IapaMeTp KoHburypauum constraint exclusion He BHIK/IIOUEH B
postgresqgl.conf. MHaue 3anpockl He O6YOyT ONITUMHU3UPOBATHCS AOJIZKHBIM 06pa3oM.

Hampumep, OpepmosioXuM, YTO MBI CO37maéM 06a3y HOaHHBEIX [OJIg OOJBIION KOMIIAHWM, TOPTYIOLIEH
MOpPOXeHHM. KoMIIaHMsI yYUTHBAET MaKCHUMa/JIbHYI0 TEMIIEPATYPy U IPOHaXKU MOPOIKEHOTO KaXKIOBIN
OeHb B pa3pe3e peruoHoB. [1o cyTu HaM HyXKHa clienyooas tabaura:

CREATE TABLE measurement (

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

)i

M&bl 3HaeM, 4TO OGOJIBIIMHCTBO 3aNpPOCOB OymyT paboTaTh TOJBKO C OJaHHBIMH 3a IIOCJIEOHIO HEMEIIo,
MeCSHII U1K KBapTaJl, TaK KaK B OCHOBHOM 3Ta Tabnuila HyXKHa A1 GOPMHUPOBAHUS TEKYIIIUX OTYETOB OIS
pykoBoacCTBa. YTOOGH COKPATHUTh O0BEM XPAHSIIUXCSI CTAPHIX MAHHBIX, MBI PEIIUIIA OCTABISTDL HAaHHHLIE
TOJIBKO 3a 3 IOCJIemHuX roga. HeHyKHBIe maHHbBIe MBI OydeM ymaiasiTh B Hadaie KaXkaoro Mecsiia.

I[Mpu Takux yCIOBUAX MBI MOXeM NPUMEHUTH CEKIIMOHUPOBAHMWE OIS yOOBIETBOPEHUS BCEX HAIIUX
norpebHOCTel. HacTpouThs CEKIIMOHHPOBAHWE COTJIACHO IIPUBENEHHOM BHIIIE IIOCIE€N0BATEIFHOCTHU
OEeWCTBUHM MOXKHO CIeOyIoIuM 00pa3oM:
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1. I'maBHas Tabnuila, Ha3BaHHAas measurement, OyAeT 0O0bsIBJIEHA B TOYHOCTH KaK ITOKa3aHO BHIIIIE,
2. 3aTeM MBI CO30AaEM OTHEJIbHEIE CEKIINU AJISI KaXK0T0 Hy’KHOTO HaM MecsIa:

CREATE TABLE measurement_y2006m02 ( ) INHERITS (measurement);
CREATE TABLE measurement_y2006m03 ( ) INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l1 ( ) INHERITS (measurement);
CREATE TABLE measurement_y2007ml12 ( ) INHERITS (measurement);
CREATE TABLE measurement_y2008m01 ( ) INHERITS (measurement);

Bce 3Tu cekimu SBASIOTCS IIOJTHOCTBIO CaMOCTOSITEIbHBIMU Ta6JII/II_IaMI/I, HO OHH HaACJIEOAYIT CBOH
orpenesieHnusa oT T&6J’II/I]_[BI measurement.

9To pemraeT OOHY U3 HaAIIMX NpobieM: yaajeHue CTaphiX JaHHBIX. KaXObIli MecsI] HaM HY>XKHO OymeT
IIPOCTO BBITIOIHATE DROP TABLE [AJISI CAMOM CTapoy JodyepHel TabIuIlbkl U cO3[aBaTh HOBYIO JOUYEPHIOI
TabIUIy 071 JaHHBIX HOBOTO MecsIa.

3. MBI [OMXKHBI ONPENENUTh HelepeceKaloIuecss orpaHudeHus Tabnui. TakuM o0pa3oM, CKPUNT
co3panus TabJull JOoJIXKeH He IIPOCTO CO3aBaTh CEeKIIUH, HO eIllé 1 3aflaBaTh OrPaHUYeHU:

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_y2007ml1l (

CHECK (logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01")
) INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 (

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);

4. MBI, BEPOATHO, TAKXKE€ 3aXO0TUM JIOﬁaBI/ITB NHOEKCEHI I10 CTOJ'[6I.IaM KJIrFO4a:

CREATE INDEX measurement_y2006m02_logdate
ON measurement_y2006m02 (logdate);

CREATE INDEX measurement_y2006m03_logdate
ON measurement_y2006m03 (logdate);

CREATE INDEX measurement_y2007mll_logdate
ON measurement_y2007mll (logdate);

CREATE INDEX measurement_y2007ml2_logdate
ON measurement_y2007ml2 (logdate);

CREATE INDEX measurement_y2008m0l1_logdate
ON measurement_y2008m01 (logdate);

Ha stomMm ¢ HWHOEKCAaMM MEI IIOKAQ OCTAaHOBHMCHA.

5. MmuI XOTHUM, yTOOBLI HAaIlle IIPUJTIOZKEeHHEe MOIJIO CKa3aTb INSERT INTO measurement ... 1
OaHHBIE 0KAa3aJUCh B COOTBETCTBYIOIIEH CeKIuu. MBI MOKEeM HOOUTHCSA 3TOTO, MOOABUB ITOOXOMSIIYIO
TPUTTEPHYI0 (QYHKIIMIO B TJIaBHYIO Tabmwuily. Ecnu pmaHHBIe Bcerga OyoyT Ho0aBASITLCS TOJIBKO B
TIOC/IeOHIOK CEeKIIMI0, HaM OyIeT JOCTaTOYHO OYeHb IPOCTON (QYHKIIUHU:

CREATE OR REPLACE FUNCTION measurement_insert_trigger()
RETURNS TRIGGER AS $$
BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;
END;
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$S
LANGUAGE plpgsqgl;

Temeps MBI CO30AéM TPUTTED, BRIZBIBAIOIINN 3Ty QYHKIHIO:

CREATE TRIGGER insert_measurement_trigger
BEFORE INSERT ON measurement
FOR EACH ROW EXECUTE PROCEDURE measurement_insert_trigger();

3aTeM MBI HOJIKHEI OyIeM KaKObli MeCSI] IePeOnPeaeIsiTh TPUTTEPHYI0 QYHKIINIO, YTOOBI OHA BCErma
yKa3blBajla Ha TEeKyIIyio ceknuio. OQHAKO ompeneeHne TPUrrepa oOHOBIISATE He TOTPebyeTcs.

Ho MBI MOXKEM TakzKe cHesaTh, YTOOB CEPBEP aBTOMATHYECKHM HAaXOOWUJI CEKIIMI0, B KOTOPYIO HY2KHO
HaIpaBUTh A00aBIIEeMYyI0 CTPOKY. [I1s1 9TOro Ham rorpedyeTtcs 6oJiee ClI0KHasI TPUTTEepHass QYHKITUA:

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;
OnpepesieHne TPUTTepa OCTAETCS IIPEXKHUM. 3aMeThTe, YTO BCE YCIOBUS IF MOONXKHBEI B TOYHOCTH
OTpazxkKaTh OrpaHu4YeHusi CHECK COOTBETCTBYIOIIIHUX CeKHI/IfI.

XoTst aTa QYHKIUS CJIOKHEE, YeM BapUaHT C OOHUM TEKYIIIUM MEeCSIleM, €€ He IMPUOETCS TaK 9aCTo
MOoOuMUIUPOBATD, TaK KaK BETBU YCJIOBUN MOXKHO MOOAaBUTH 3apaHee.

IIpumMeuyaHnue

Ha mpakTuke OymeT jydllle CHa4aJsla IIPOBEPSTH YCJIOBUE OJIS IIOCIeOHEN CEKIIUH, eCJI CTPOKU
yaire mo0aBJIAIoTCS B 3Ty CEeKLMI0. [IJIs1 MPOCTOTHI XK€ MBI PACIOJIOKMIIN ITPOBEPKU TPUTTEPA B
TOM JKe TTOpPSIAKe, YTO ¥ B IPYTUX (parMeHTax Koja [Jis 9TOTO IpuMepa.

Kak yKe MOXHO HMOHSITh, [JId Peanu3alliy CJI0KHOM cXeMbl pa30ueHus MoxkeT noTpeboaTbcsa DDL-kop
3HAYUTETbHOTO 00bEMa. B manHOM mpuMepe HaM moTpebyeTcsi CO37aBaTh CEKIMI0 KaXKIObIA MECSII, TaK
4TO0 OBIII0 OBl PA3YMHO HATIUCATEL CKPUIIT, KOTOPHIN OB (hopMupoBas Tpedyemsbrii Kom DDL aBTOMaTH4eCKH.

5.10.3. YnpaBneHue ceKumsamm

OOrryHO HaOOP CceKIuii, 00pa30BaHHBEIM HM3HAYAJLHO IIPKH CO3HaHMM TaOJuI], He NOpenrnolaraeTcs
COXpPaHATh HEeW3MeHHHIM. 4Yalne HaoGOpOT, IIJIAHHUPYEeTCS YOadsaTh CTapble CeKIWM TaHHBIX §
TepHuoOanYecKH N00aBIsaTh HOBele. OOHO 13 Hanboliee BaXKHBIX IPEUMYIIIECTB CeKITMOHUPOBAHUS COCTOUT
MMEHHO B TOM, YTO OHO II03BOJISIET MPAKTHYECKH MOMEHTAJIbHO BHIIIOIHSTL TPYOOEMKHE OIlepalluH,
U3MEHsISI CTPYKTYPY CeKIui, a He pU3uUYeCcKu IepeMelras 0onbiirne 00bEMEI JaHHEIX.
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Camblii IETKUH CITOCOo0 yOaauTh CTaphle DaHHBIE — 3TO IIPOCTO YOAIUTh CEKIHUIO, CTABIIYI0 HEHYKHOM:
DROP TABLE measurement_y2006m02;

Tak MOXKHO yHaIUTh MUJIIHOHE 3allMCel ropa3mo OrICcTpee, 4YeM cepBep OyOeT yoaasTh UX 0 OOHOM.

Emé ommH yacto 6ojlee NPEeAINOYTUTESIbHBEIM BapuaHT — yOpaTh CEKIMIO M3 TJIaBHOM TabOIUIBI, HO
COXPaHUTh BO3MOXKHOCTDL 0OpaIlaThCcs K Hel KaK K CAaMOCTOSITEJIbHON Tabulie:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

ITpu aTOM MOXKHO OymeT IpomoIKaTh paboTaTh C JaHHBEIMH, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSTHUY O4YE€Hb KCTAaTH OyHeT cIesiaTh PE3EePBHYIO KOMUIO JAaHHHBIX, UCIOJIBE3Ys COPY, pg dump
UM momoOHBIe cpefncTBa. BO3MOXHO, 9THM HaHHBIE TaKXKe MOXKHO OymeT arperupoBaTh, IIEPEBECTH B
KOMIIaKTHHIN (opMaT, BEIIOIHUTE OPYTYI0 00paboTKy UIK IIOCTPOUTE OTUETEHL.

AHanoruyHbEIM 00pa30M MOXKHO [00aBJIATh HOBYIO CEKIIUIO C JAaHHBIMU. MBI MOXKEM CO3[aTh IIYCTYIO
CeKIIUIO B I'JIaBHOM Ta0uIle TakK Ke, KaK MBI CO3[aBajid CeKIIMU B UCXOOHOM COCTOSIHUU O 3TOIO:

CREATE TABLE measurement_y2008m02 (
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01" )
) INHERITS (measurement);

A nHorma ymoOHee co30aTh HOBYIO TabJIHIy BHE CTPYKTYPHI CEKIIUH U COeslaTh €€ IIOIHOIIeHHON CeKIuei
mo3xe. ITpu TakoM mogxome JaHHEIe MOXKHO OyIeT 3arpy3uTh, IPOBEPUTD U IIpeodpa3oBaTh A0 TOTO, KaK
OHH IIOSIBSITCSI B CEKIIMOHUPOBAHHOM TabmuIe:

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"
—— BO3MOXHAa MOONONHHUTENbHAd [NOOrMOTOBKA IAaHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.10.4. CeKUMOHUpPOBaAHUE U UCKJIIOYEHUE NO OrpaHu4YeHuIo

HckawoueHue no o2paHu4eHur0 — 3TO MPUEM ONTUMUIALUM 3aIlPOCOB, KOTOPHLIM ycKopseT paboTy C
CEeKIIMOHNUPOBAHHBIMH TaOIHUITaMU, OIIPeOeIEHHBIMHY TI0 BHIIIEOIIMCAaHHOM cxeMe. Hampumep:

SET constraint_exclusion = on;
SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01"';

Be3 ucKmo4YeHus M0 OTPaHUYEHHUI0 OJIS DAaHHOTO 3ampoca IIPUIIIOCH OBl IPOCKAHUPOBATH BCE CEKITUH
TabJIUITH measurement. ECIK JKe MCKITIOYEHNE IO OTPAHUYEHUIO BKITIOYEHO, IIIaHUPOBIIUK PACCMOTPHUT
OTpaHWUYEHUE KaXO0W CEeKIWU C IeJIbI0 OMpefenuTh, UYTO MaHHas CEeKIUS He MOXKeT COOep¥KaTh
CTPOKH, YIOBJIETBOPSIOIINE YCIIOBUIO 3aMIpoca WHERE. ECITM MIaHUPOBIIUK TPUAET K TAKOMY BBIBOOY, OH
HUCKITIOUUT 3Ty CEKIIUIO U3 TIJIaHa 3ampoca.

Yto06BI YBUAETH, KAaK MEHSIETCS IIJIaH HPH U3MEeHEeHWHU IIapaMeTpa constraint_exclusion, BHI MOXKETE
BOCIIOJIb30BaThCS KOMAHOOM EXPLATIN. TUIIMYHELIM HEOIITUMU3NPOBAHHEIH IIJIaH OJIS TaKOM KOHPUTypalmu
TabIuIEl OyOeT BHITISOETD TakK:

SET constraint_exclusion = off;
EXPLAIN SELECT count (*) FROM measurement
WHERE logdate >= DATE '2008-01-01"';

QUERY PLAN
Aggregate (cost=158.66..158.68 rows=1 width=0)
-> Append (cost=0.00..151.88 rows=2715 width=0)
-> Seqg Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01"'::date)
-> Seqg Scan on measurement_y2006m02 measurement
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(cost=0.00..30.38 rows=543 width=0)

Filter: (logdate >= '2008-01-01'::date)
-> Seqg Scan on measurement_y2006m03 measurement
(cost=0.00..30.38 rows=543 width=0)

Filter: (logdate >= '2008-01-01'::date)

-> Seqg Scan on measurement_y2007ml2 measurement
(cost=0.00..30.38 rows=543 width=0)

Filter: (logdate >= '2008-01-01'::date)
-> Seqg Scan on measurement_y2008m0l1 measurement
(cost=0.00..30.38 rows=543 width=0)

Filter: (logdate >= '2008-01-01'::date)

B HEKOTOpBIX MM BCEX CEKLMAX MOKET IPUMEHSTHCS He IIOJTHOE IOCJIENOBATEIbHOE CKaHWPOBAHUE,
a CKaHWPOBaHHWE II0 MHOEKCY, HO OCHOBHAs HOes IIpPUMepa B TOM, YTO OJI YOOBJIETBOPEHHUS 3ampoca
He HYKHO CKaHMPOBaThb CTaphle cekiuu. Y Korma MBI BKITIOYAeM HCK/IIOYEHHE 10 OTPAaHWYEHUIO, MBI
TMoJIy4aeM 3HAUYUTENIbHO OoJiee 9 GEeKTUBHLIYN MJIaH, OAIOMINN TOT XK€e Pe3yJIbTaT:

SET constraint_exclusion = on;
EXPLAIN SELECT count (*) FROM measurement
WHERE logdate >= DATE '2008-01-01"';

QUERY PLAN
Aggregate (cost=63.47..63.48 rows=1 width=0)
-> Append (cost=0.00..60.75 rows=1086 width=0)
-> Seqg Scan on measurement (cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01'::date)
-> Seqg Scan on measurement_y2008m0l1 measurement
(cost=0.00..30.38 rows=543 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEeXaHU3M HUCKJIIOUEHHUS I10 Or'PaHHUYEHHUI0 YUUTHIBAET TOJILKO OrpaHU4YeHusa CHECK, HO He
Haln4yre MHOEKCOB. HOC—)TOMY ornpenendaTb MHOEKCHL OJId CTOHGI_IOB KIo4a He 00513aTesIbHO. Hy}KHO m
co3gaBaTh MHAEKC OJIS JaHHOM CEKIIMM, 3aBUCHUT OT TOTO, KaKas 4acTh CEKIIUU 6yneT 06pa6aTHBaTBCH
IIPY BHIITOJTHEHUN OOJBIIMHCTBA 3alIpoCoB. Ecnu ato Hebomnblas YaCTh, UHOEKC MOXKET OBITH II0JI€3€EH,
B IIPDOTUBHOM CJIy4Ya€ OH HE€ HYZXKEH.

Ilo ymongyaHuio mapaMmeTp constraint exclusion uMeeT 3HadeHHEe He on U He off, a IPOMEKYTOUHOE
(1 pekomeHOyeMoe) 3Ha4YEHUE partition, IPU KOTOPOM 3TOT MPUEM OyOeT NPUMEHSTHCA TOJIBKO K
3ampocaM, I'fie TIPEeNIoIOXUTEIbHO OymyT 3aAelCTBOBAHBl CEKIIMOHUPOBAHHLIE TaOMUIEL. 3HadyeHUe
on 00s43BIBaeT MIJIAHUPOBIIUK IIPOCMATPUBaTh OTPaHUYEHUS CHECK BO BCEX 3alpocax, HaxXKe B CaMbIX
TIPOCTHIX, Tle UCKIIIOYEeHNeEe 110 OTPaHUuYeHUIo He OyIeT UMeTh CMEICIIA.

5.10.5. AnbTepHaTUBHbI@ BapuaHTbl CEKLLUOHUPOBAHUSA

Ipyro#t cmoco®6 TMepeHampaBlieHWsT OOOABISIEMBIX CTPOK B COOTBETCTBYIOIIYIO CEKITUI0 MOXKHO
peanu3oBaTh, OIIPEHesIuB MJIsd TJIaBHOM TaOIHIIEI He TPUTTEP, a IpaBuia. Hampumep:

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

INSERT INTO measurement_y2008m0l1 VALUES (NEW.*);
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C mpaBujilaMu CBSI3aHO ropas3fo 60Jbllle HAKIagHBIX PACXOOO0B, YEM C TPUITEPOM, HO OHHM OTHOCSITCS K
3ampocy B LEJIOM, a He K KaXIOou CTpoKe. [103ToMy 3TOT crtoco® MoXKeT ObITh 60Jiee BEIUTPHIIITHEIM ITPU
MaccoBoM pobaBineHuU maHHBIX. OQHAKO B GOJIBITMHCTBE CIIy4aeB TPUTTEPHI OyayT paboTaThk OBICTPEE.

YutuTe, 4TO KOMaHAa COPY UTHOPUPYET IIpaBuiia. Eciu BB XOTHUTE BCTAaBUTh JAaHHBIE C IIOMOIIILIO COPY,
BaM NPUOETCS KOIUPOBATh UX Cpa3ly B HYXKHYIO CEKIIHIO, a He B r1aBHYI0 Tabnuily. C Apyroi CTOPOHHI,
COPY He OTMEHSIeT TPUITEPH], TaK UTO C TPUTITEPAMU Bbl CMOXKETe HUCII0Ib30BaTh €€ 0OLIYHEIM 00pa3oM.

Emé ommH HegoCTaTOK IIOAXOAA C IIpaBUJIaMM CBsS3aH C HEBO3MOXKHOCTHIO BBIOATH OIIMOKY, €CJIH
mobGaBisieMas CTPOKa He IOAMajaeT HU IO OJHO W3 IIPABUJI; B 9TOM CiIy4yae HaHHBIE IIPOCTO IIOMamyT
B I'JIaBHYIO TaOJIuIly.

CeKIMOHMPOBaHME MOIXKHO TaKXKe pealn30BaTh C IIOMOIIbI0 MHPENCcTaBIeHHs C UNION ALL BMECTO
HacienosaHusa. Hanpumep:

CREATE VIEW measurement AS

SELECT * FROM measurement_y2006m02
UNION ALL SELECT * FROM measurement_y2006m03
UNION ALL SELECT * FROM measurement_y2007mll
UNION ALL SELECT * FROM measurement_y2007ml2
UNION ALL SELECT * FROM measurement_y2008m01;

OpHako [id u3MeHeHus HaGopa CEeKIUM B 9TOM Cjiydae MPUAETCS He TOJIBKO HO0aBJISIThL WU yHAIATh
CEeKIIMMW, HO M TIepeco3daBaTh IpefcTaBineHue. Ha MpakTWKe 3TOT METOH He WMeeT 3HAYUTEJIbHBIX
IIPEeUMYIIEeCTB 110 CPAaBHEHUIO C HacjleIOBaHUEM.

5.10.6. OrpaHu4yeHun

C CEKIIMOHNUPOBAHHBIMHU TaﬁHI/IHaMI/I CBsA3aHHI CJIEOYIOIIYE OTPaHUYEHUA:

* CucremMa He MOXKET IIPOBEPUTHL aBTOMATHU4Y€ECKH, ABJIAIOTCA JIM BCe OrpaHN4YeHud CHECK B3aMMHO
HCKIIIOYaIOIITMMHA. HOSTOMy Oe3omacHee GYI[GT HaITMCaTh U OTJIAOWUTH KOO OJIA (I)OpMI/IpOBaHI/IH
CEKIIMH M CO3MaHHUs U/UIN U3MEHEHHUS CBSI3aHHEIX O6'L€KTOB, 4YeM OeJjlaTb 3TO BPY4YHYIO.

* Iloxka3aHHBIE 37IECH CXEMEI IOAPA3YMEBAIOT, YTO KJII0YEBOU CTONOEI(bI) CEKIMK B CTPOKE HUKOTA
He MEHSIeTCS, UJIM MEHSIETCS He HaCTOIbKO, YTOOH CTPOKY MOTPeB0OBAIOCh IEPEHECTH B APYTYIO
cexknuio. Eciu XKe MOMLITaThCS BEITOTHUTEL TAaKOM OIlepaTop UPDATE, MPOU30MAET OMIHOKA M3-
3a HapylIeHus orpaHuYeHus: CHECK. Eciu BaM HYKHO o6paboTaTh U TakKue CJiydau, Bl MOXKETE
YCTAaHOBUTH MOOXOASIINE TPUTTEPHI Ha 0OHOBJIEHHE B TaOIUIIBI-CEKITUM, HO 3TO eIlé 0OoJIbIlle
YCJIOKHUT yIIpaBJIeHUe BCell KOHCTPYKIUEN.

* Ecnu BH BBIIIOJIHSIETE KOMaHObl VACUUM UJIU ANALYZE BPYYHYIO, HE 3aﬁbIBafITe, YTO UX HYZKHO
3allyCKaTh OJId KaXKJou CeKLMHU B OTOEeNbHOCTHU. KoMaHOa

ANALYZE measurement;
o6paboTaeT TONMBKO T'IaBHYIO TaOIUILY.

* OmepaTopsl INSERT C IPEOJIOKEHUSIMU ON CONFLICT CKOpee Bcero He 6ynyT paboTaTb 0XKUAAEMBIM
06pa3oM, Tak Kak meicTBre ON CONFLICT HpeqUIPHUHUMAETCS TOJIBKO B ClIydae HapyIleHUN
VHUKAJIbHOCTH B YKa3aHHOM IIeJIEBOM OTHOIIIEHUH, @ He ero JOYEePHUX OTHOIIEHUIX.

[TpuMeHs ST UCKITIOYEHUS 110 OTPAaHUYEHHI0, HEOOXOMMMO YUYUTHIBATE CIEAyIOIee:

¢ HcknroueHue 1no OIrPaHUYEHUIO pa60TaeT TOJIBKO KOI'la IIpenjiozkeHrne WHERE B 3alipoce COOepKUT
KOHCTaHTHI (M IIoJIy49aeMhbi€e U3BHE HapaMeprl). HaHpHMep, CpaBHeHHE C Q)YHKLII/IGI‘/JI HepeMeHHOI‘;I
IIPUPOOLI, TaKOUu KaK CURRENT_TIMESTAMP, HEIb3S5 OIITUMHU3HUPOBATH, TaK KakK IIJIaHUPOBIITHUK HE
3HaeT, B KaKyl0 CEKIIUIO nomanéT 3HauyeHue (bYHK].[I/II/I BO BpeMs BEIIIOJIHEHMUSA.

° Ol"paHI/I‘-IeHI/IH CEKIIUH IOJIZKHEBI OBITH IIPOCTBIMH, NHAY€ IIJIAHUPOBIIIHUK HE CMO2KET BEIYHUCIIUTD,
KaKHne CeKIIMU He Hy2KHO O6pa6aTbIBaTI>. s CEKIIMOHNPOBAHUSA I10 CIIUCKY I/ICHOJILSyfITe
IIPOCTHIE YCIIOBUSA HA PABEHCTBA, a OJId CEKIUOHUPOBAHUA 110 JUAIIAa30HAM — IIPOCTEIE€ ITPOBEPKU
OUalla30HOB, HO)IO6H]>I€ IIOKAQ3daHHBIM B IIpUMeEpPax. PeKOMeHHyeTCﬂ CO30aBaThb OTPAaHUYEHUA CEKIINH,
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comepzKalllie TOJIBKO TaKWe€ CPAaBHEHUS CEKIIUOHHNPYIOIIUX CTOJ'I6HOB C KOHCTAaHTaMHU, B KOTOPEIX
HUCIIONIB3YIOTCSA OII€PATOPEHI, IIOOOEPXKHUBAIOIITUE B-HepeBbH.

e Ilpu aHanu3e oI UCKIIIOYEHUS 110 OTPAaHUYEHUIO UCCIJIEAYIOTCS BCE OTPAHUYEHUS BCEX CEKIMMi
TJIaBHOM TaOJIMIILI, I0O3TOMY IIPU OOJIBIIIOM KOJIUYECTBE CEKIIMM BpeMs IJIaHMPOBaHUS 3alIpOCOB
MOXKEeT 3HAYUTEILHO YBEMUYUTHCSA. ONKMCaHHBIE BHIIIE OOX0AL paboTal0T XOPOIIIo, IToKa
KOJINYECTBO CEKITUHM He MPEBHIIIAET IPUMEPHO CTa, HO He NBITANTECh IPUMEHSTD UX C THICIYaMU
CEKITUM.

5.11. CTopOHHMEe paHHble

Postgres Pro wactuuyHo peanusyeT cuenupuranuio SQL/MED, mo3Bonss BaM o0pallaTbCs K TaHHBIM,
HaXOMSAIIUMCS CHApPyKHU, UCIIONIb3ysa 00br4HbIe SQL-3anpockl. Takue maHHBIE HA3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME HaHHBIE OOCTYIHH B PostgreSQL uepe3 06épmkKy cmopoHHuUX OaHHbiX. OBEPTKa CTOPOHHUX
OaHHBIX — 3TO OMOIMOTEKa, B3aMMOEHMCTBYIOMIAs C BHEIIHUM HCTOYHHMKOM HAHHBEIX M CKPHIBAIOIIAS
B ce0e BHYTpPEeHHHE OCOOEHHOCTH ITOOKITIOUEHUS U MOJy4YeHWs HaHHBIX. HeCKOJIbKO TOTOBBIX OOEPTOK
IpenoCTaBIAIOTCA B BUOe MOAyJiel contrib ; cM. [Ipunoxenue F. Takxke BB MOXeTe HaWTH OpPyrue
00EpTKHU, BEIIyCKaeMble KaK JIOTIOJIHUTEJIbHbBIE TPOAYKTH. EC/IM HU OgHa U3 CYIIECTBYIOIINX 00EPTOK Bac
He yCTpauBaeT, BBl MOXKEeTe HallKlcaTh CBOIO0 cOOCTBeHHYIO (cM. I'maBy 51).

Y106 0OPaTUTHCA K CTOPOHHHM TaHHEIM, BHI JOJXKHBI CO30aTbh OOBLEKT CMOPOHHUU cepsep, B
KOTOPOM HacTpauBaeTcCs IIOIKIIIOUeHNe K BHENIHEeMY HCTOYHUKY OaHHHIX, OIIpefessloTCs IlapaMeTph
COOTBETCTBYyIOIllell 0OEPTKU CTOPOHHUX [AHHEIX. 3aTeM BBl [OJIKHEL CO3[aTh OOHY MM HECKOJIBKO
CMOPOHHUX Mabaul, ONpenennuB TEM CaMBIM CTPYKTYPY BHEIIHUX OaHHBIX. CTOPOHHUE TabIUIhl MOXKHO
UCIIO/Ib30BaTh B 3aIpocax Tak XKe, Kak ¥ OoObIYHEBle, HO UX HaHHBIE He XpaHATCS Ha cepBepe Postgres
Pro. Ilpu kKaxpmoMm 3ampoce Postgres Pro obpaiaeTrcss K 060EPTKe CTOPOHHUX AAHHBIX, KOTOpas, B CBOIO
odepelb, [IOIy4aeT JaHHBIE U3 BHEIIHEr0 UCTOYHMKA UJIU llepenaeT ux emy (B ciydae komanpg INSERT
unu UPDATE).

IIpu oOpalleHWKM K BHEIIHUM HaHHBLIM y,[IaJIéHHBIﬁ WCTOYHUK MOXKET IIOTPebOoBaTh ayTeHTU(PUKaALTUHU
knueHTa. COOTBETCTBYIOIIME YYETHBHIE JaHHBIE MOXKHO IIPENOCTaBUTh C IOMOILBIO CONOCMAsAeHul
nosv3osameJiel, MO3BOJIAIONINX ONIPEAEeIUuTh B YaCTHOCTU UM€eHa U NapoJiy, B 3aBUCUMOCTH OT TEeKyIlen
poiu nosnb3oBaTtens Postgres Pro.

HononuuTenbHy0 nHPopMaluio BH HatimeTte B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.12. Opyrue o0beKkTbl 0a3 paHHbIX

Tabmumel — 1eHTpanbHble 00BEKTH B CTPYKTYPE PENSALINOHHON 6a3bl HAaHHBIX, TAK KaK OHU COmepIKaT
Bamm gaHHBIE. HO 3TO HE eOMHCTBEHHBIE OOBEKTH, KOTOPHIE MOTYT B HEH CyIIeCTBOBaTh. [loMUMO HUX
BBl MOJKETEe CO3JaBaTh W KMCIOIb30BaTh OOBEKTH M OPYTHUX TUIIOB, IPU3BAHHBIE CHOEJIATh yIIPABIEHUE
maHHBEIMU 3(dekTuBHee u ynobHee. OHM He 0OCYXKHOAIOTCS B 9TOW IjlaBe, HO MBI IPOCTO MEPEYUCIIUM
HEKOTOPHIE U3 HUX, YTOOHI BBl 3HAJIM 00 UX CYIIECTBOBAHUU:

» IlpencraBneHus

e @YHKIUU U OLIepaTOPHL

e Twumnel DaHHBIX U JOMEHEL

e Tpurreps u npaBsusa nepe3anucu

ITogpo6GHEEe COOTBETCTBYIOIINME TEMBI OCBelarTcsa B Hactu V.

5.13. OTcne)XxuBaHue 3aBUCUMOCTEM

Korma BB co3maéTe CI0KHBIE CTPYKTYPH 6a3 HaHHHIX, BKIIOYAKOIINe MHOXKECTBO TaOIUIl C BHEITHUMHU
KJII0YaMH, TPEeICTaBJIEHUSIMH, TPUTTepaMu, GYHKIIUSIMHU U T. I1., BBl HESTBHO CO37IaéTe CeTh 3aBUCUMOCTEH
Mexny oO0bekTamMu. Hampumep, Tabnulla ¢ OrpaHMYEHHEM BHEIITHEro KITloda 3aBHCHUT OT TaOIHITHI, Ha
KOTOPYIO OHa CCHIJIaeTCH.
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[nst coxpaHeHUWs LEeJI0OCTHOCTH CTPYKTYPH Bcel 0a3bl maHHBIX, Postgres Pro He mO3BONSET ymansTh
OOBEKTH, OT KOTOPBIX 3aBUCAT papyrue. Hampumep, nmombiTKa ypanuTb Tabnuiy products (Me
paccmaTtpuBanu eé B [lompa3spene 5.3.5), oT KoTopoi 3aBuCHUT Tabnuila orders, IPUBEOET K OIMOKe
IIPUMEPHO TAaKOT'0 COIEPIKAHUS:

DROP TABLE products;

OUMBKA: ypmanuTb ob6bexkT "Tabnuua products" Henbsd, Tak Kak OT HEro 3aBUCAT Opyrue

[IOOPOBHOCTH: orpaHuueHHe orders_product_no_fkey B orTHomeHuu "Tabnuua orders" 3aBHCHUT
or obwekxTa "Tabnuua products"

INIOIOICKA3KA: IOng ymnaneHusd 3aBUCHUMBIX OOBEKTOB HCHOONbL3yHTe DROP ... CASCADE.

Coobimrenue 00 ommbke maéT MOJIE3HYIO IIOACKA3Ky: €CHIM Bhl HEe XOTHTe 3aHUMAThCs JTUKBUIAIHUEH
3aBHUCHUMOCTEH II0 OTHEIbHOCTH, MOXKHO BHIIOJIHUTh:

DROP TABLE products CASCADE;

U BCe 3aBUCHUMEIE 06'beKTI>I, a TaKXe 06”beKTI>I, 3aBUCHAIIINE OT HUX, 6YJZ[y’T yaoalleHbl PEeKYPCHBHO. B
3TOM CJlIy4ae Ta6n1/1ua orders OCTAHETCHd, a YOaJIEHO 6YJ16T TOJIBKO eé OIrpaHrN4Y€HNEe BHEIIHEro KIII04a.
YnaneHI/Ie He PaCIIPOCTPAHUTCA Ha AOpyrue O6'beKTI>I, TaK KaK HU OOWH O0OBEeKT He 3aBUCHUT OT 3TOrO0
orpanndenusi. (Eciy Bbl XOTHUTE ITPOBEPUTh, YTO MPOU3OMUIET IIPU BHIIIOTHEHUHW DROP ... CASCADE,
3anycTuTe DROP 6e3 CASCADE U ImpouuTanTe NONPOBHOCTH (DETAIL).)

IlouTt; BCe KOMaHOLI DROP B Postgres Pro IIoOoep>XHUBAlOT YKa3aHue CASCADE. KoHeuHO, B BO3MOXKHBIX
3aBHUCHMOCTEH 3aBHCHUT OT THUIIa 00BbeKTa. BBl TakkKe MoXKeTe HalucaTh RESTRICT BMECTO CASCADE, YTOORI
BKJIIIOYUTE IIOBEOEHUE 10 YMOJIYAaHHUIO, KOTr'Oa 00BEKT MOXKHO YOQJIINTh, TOJIBKO €CJIN OT HEeTrO He 3aBUCAT
HHUKaKWe Opyrue.

IIpuMmeyanue

Craupmapt SQL TpebyeT siBHOTO yKas3aHWUS RESTRICT MJIM CASCADE B KoMaHpae DROP. Ho 3ro
TpeboBaHWE Ha CaMOM [ejie He BHIIOJHSEeTCs HU B omHo¥M CYB]I, mpu 3TOM OOHU CHUCTEMEBI IO
YMOJIYaHUIO IOApPa3yMeBaloT RESTRICT, a APyrue — CASCADE.

Ecnu B KoMaHIe DROP NEPEYUCISIOTCS HECKOJIBKO 00BEKTOB, CASCADE TpebyeTcs: yKa3hBaTh, TOJIBKO
KOTIla eCTh 3aBUCHMOCTU BHe 3afJjaHHOU I'pynnbl. Hanpumep, B KoMaHAe DROP TABLE tabl, tab2 IpH
HaJIUYUU BHEITHEeTO KJII04Ua, CChIJIaoIIerocs Ha tabl U3 tab2, MOXKHO He YKa3blBaTb CASCADE, YTOOHI OHa
BBHIIIOJTHUJIACH YCIIEIIHO.

[na monb3oBaTenbCcKux ¢QyHKIMU Postgres Pro oTcrnexxuBaeT 3aBUCUMOCTH, CBSI3aHHBEIE C BHEIIHE
BUOUMBIMY CBOMCTBaMM (PyHKIMM, TaKUMHK KaK TUIILI apI'yMEHTOB U pe3yjibTaTa, HO He 3aBUCUMOCTH,
KOTOpPHBIE MOTYT OBITh BEISIBJIEHHI TOJILKO ITPU aHasu3e Tena QyHKIUN. B KauecTBe mpuMepa pacCMOTPUTE
CIEeOYIOUIUY ClleHapui:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'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;

(Onucanune ¢pynkumit s3pika SQL MoxkHO HadiTu B Pasmene 34.4.) Postgres Pro 6ymeT moHUMaTh, YTO
byHKIUS get_color_note 3aBHUCUT OT THUIIA rainbow: HNPU yOaIeHUU Tula OymeT MPUHYOUTEIbHO
ynaneHa QYHKIIMS, TaK KaK THUII €€ apryMeHTa OKa3blBaeTcs HeonpeneneéHHbIM. Ho Postgres Pro He 6ymeTt
YYUTHIBATh 3aBUCUMOCTE get_color_note OT TAaOGNHUIL my_colors ¥ He yOANMUT QYHKIIUIO IPH yOAJIEHUHN
tabnuiel. Ho y 9Toro moaxoma ecTh He TOJIBKO MHHYC, HO U IUIIOC. B ciydyae oTCyTCTBUSI TaOIHITHI
9Ta pyHKIMA ocTaHeTCcs pabouyeil B HEKOTOPOM CMEICJIE: XOTS IIPHU IIOMBITKE BHIIIOIHUTHL €€ BO3HUKHET
ommnOKa, HO IPYU CO3TaHUU HOBOM TabJIMIILI C TEM Ke UMeHeM (QyHKIINS 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):
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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. Ums TaGIUILBI ¥ U3MEHSIEMOT'0 CTOJIOA
2. HoBoe 3HaueHnue cTosnbiia
3. Kputepuii oTr6opa u3MeHIEMEIX 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= pacckas3anu O TOM, KaK Jo0aBNsATh MaHHBIE B TAaOMUILI ¥ KaK M3MEHSTh UX. Termeph BaM OCTaloCh
y3HaTh, KaK yOAIUTh JaHHbIE, KOTOPHIE OKAa3a/luCh He HYXKHBL. Tak XKe, Kak Ho0aBiIsiTh JaHHBIE MOXKHO
TOJIBKO IEJIBIMH CTPOKaMM, YHANSITh WX MOXKHO TOJBKO TI0 CTPOKaM. B TpempimylleM pa3fesie M
oTMeTund, 94To B SQL HEeT BO3MOXKHOCTH HATIPSIMYIO afipecoBaTh OTAENbHBIE CTPOKM, TaK YTO YOAJIUTh
n30paHHbIE CTPOKK MOXKHO, TOJTBKO ChOpMyTHMpPOBaB IOJIsT HUX MMOAXOOsIue ycaoBus. Ho ecnu B Tabmuile
€CTh IEPBUYHBIN KITIOY, C €T'0 ITOMOIIBIO0 MOKHO OMHO3HAYHO BHIIENTUTE ONTPEEeEHHYI0 CTPOKY. [1pu aTOM
MOKHO TaK K€ YAaJIuTh TPYIITIH CTPOK, COOTBETCTBYIOIINE YCIIOBUIO, TNOO0 Cpa3y BCE CTPOKU TaOTUIIH.

[Ina ymaneHusi CTPOK HCIONb3yeTcss KomaHOma DELETE; eé cMHTaAaKCHUC O4YeHb IMOXO0XK Ha CHUHTAKCHUC
KOMaH[Obl UPDATE. HanpumMep, yoajauTts BCe CTPOKY U3 TaOJIULIEI C TOBapaMu, UMEIOIINMHU IIeHY 10, MOzKHO
Tak:

DELETE FROM products WHERE price = 10;

Ecnu BEI HamuumieTe IIPOCTO:
DELETE FROM products;

OyOyT ymaneHBl Bce CTPOKHU Tabiuiel! ByabTe 0CTOPOKHEI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HHorpa ObIBaeT IOJIE3HO MOIyYaTh JaHHBIE U3 MOOU(MUIIMPYEMBIX CTPOK B Iporecce ux o0paboTKu. ITO
BO3MOXKHO C MCIIOIb30BaHHEM IIPedIoKeHHss RETURNING, KOTOpPOe MOXXHO 3aflaTh OJIS KOMAaH[ INSERT,
UPDATE W DELETE. IIpuMeHeHKre RETURNING II03BOJISIeT 000HTHCh 0€e3 MOMOJHUTEIFHOTO 3amIpoca K 6a3e
st coopa JAaHHBIX M 9TO OCOOEHHO IEeHHO, KOTHa KaK-TO MHadYe TPYIHO MOJyYUTh U3MEHEHHBIE CTPOKHU
HaOEeXKHBIM 00pa3oM.

B mpepmozkeHWM RETURNING AOIIYCKAaeTCS TO K€ COOEePzKUMOE, YTO M B BBIXOJHOM CITMCKE KOMaHMHI
SELECT (cM. Pazmen 7.3). OHO MOXKeT cofiepzKaTh MMeHa CTOIOIOB IleIeBOM TaOIHUIILI KOMAaHILI MU
3HAYEeHUS BBIPAXKEHUM C 3TUMU CTOoNOIaMu. TakxkKe 4acTO ITPUMEHSIEeTCS KpaTKas 3alluch RETURNING *,
BRIOMpAaroIas BCe CTOIOLEI 1[eJIeBOM TaOJIMILL IO TTOPANKY.

B kKomaHpe INSERT HaHHEBIE, BhIJaBaeMble B RETURNING, 06pa3yiOTCs U3 CTPOKU B TOM BHIE, B KaKOM
OHa Obllla BCTaBjleHAa. JTO He O4YeHb II0JIe3HO IIpKM IpocTOM p»oOaBjieHMU, TaK KakK B pe3ylbTaTe
OyayT MONy4YeHHl Te Ke OaHHbIe, YTO OBLIM IepefdaHbl KIueHToM. Ho 3To MoXeT OBITh O4YeHb YIOOOHO
IPU UCHOJIb30BAHUU BBIYUCIIAEMBIX 3HAYEHUM M0 yMonmdaHuio. Hampumep, ecnu B Tabiulle ecTh
cTonber serial, B KOTOPOM F'eHEPUPYIOTCA VHUKaIbHEIE UAEHTU(DUKATOPH, KOMaHa RETURNING MOXeT
BO3BPaTUTh UIEHTU(PHUKATODP, HA3HAYEHHBIN HOBOU CTPOKE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpennox&eHHe RETURNING TaK>Xe€ O4€eHb IIOJIE3HO C INSERT ... SELECT.

B xomaHpe UPDATE maHHBIE, BEIIaBaeMble B RETURNING, 00pa3yiOTCsI HOBEIM COOEPKUMEBIM N3MEHEHHOMU
CcTpoku. Hanpuwmep:

UPDATE products SET price = price * 1.10
WHERE price <= 99.99
RETURNING name, price AS new_price;

B KomMaHOe DELETE JaHHBLIE, BEIIaBaeMble B RETURNING, 00pa3yoTCsI COIEepPKUMBIM YOAJIEHHON CTPOKH.
Hampumep:

DELETE FROM products
WHERE obsoletion_date = 'today'
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RETURNING *;

Ecnmu mgnsa umeneBoit TaOmuibl 3amaHBl TpUrTephl (cM. ['maBy 35), B RETURNING BHITAIOTCS HAaHHBIE M3
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
dbopmynupyioTcs ¢ momouibio Komauasl SELECT. B o61ieM Bupe KoMaHOa SELECT 3alUChIBAETCS TaK:

[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

«[IpenmoxkeHre FROM» 00pa3yeT TabIHIy U3 OOHOM MM HECKOJIBKUX CCBHIIOK Ha TabJIHITEL, Pa3menéHHbIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TAaOMUYHOMN CCHIIKOM MOXKET OBITh MMSA TAOIHIEI (BO3MOXKHO, C HMEHEM CXeMbI), ITPOu3BOOHAS
Tabnuila, HaOpuMep MOA3alpoc, COeguHeHHe TaOIMIl MM CJIOXHAas KOMOWHAIMS 3THX BapHAHTOB.
Ecnu B IIpenjIozKeHnun FROM IIePEeYUCIIAITCA HECKOJIBKO CCHIJIOK, OJId HUX IIPUMEHSAETCA neperéCTﬂoe
coemuHeHUe (TO eCTh IeKapTOBO IIPOU3BEMEHNE UX CTPOK; CM. HU¥XKe). CIIMCOK FROM IIpeoOpa3yeTcs B
MTPOMEXKYTOYHYIO BUPTYalIbHYIO TabJIuIly, KOTOpas MOXKeT IIPOUTH Yyepe3 mpeoOdpa30BaHUs WHERE, GROUP
BY U HAVING, U B UTOTre OIIpenejinT pesyanaT Ta6JII/I‘-IHOI“0 BEIPpazKEHU.

Korma B TaOnMuU4HOM CCHUIKE YyKal3bIBAaeTCS TaOIWIla, SBASONIASCT POOUTENLCKON B Hepapxuu
HacJIeqOBaHu, B pe3yJibTaTe OymyT IOJIyYeHbl CTPOKHY He TOIBLKO 3TOM TaOIHUITEl, HO U BCeX e€ MOUepHHUX
Tabnuil. YToOGB BHIOPATh CTPOKU TOJIBKO OOHOM POOUTEJIbCKON TaOIWIIEI, Hepel e€ MMeHeM HYZKHO
no0aBUTH KJIFOYEBOE CJIOBO ONLY. YUTHTe, UTO IIPU 3TOM OYOYT IOIydYeHBI TOJIBKO CTOJIOUE! YKa3aHHOU
TaOIUIBEI — OOIOJIHUTEJIFHEIE CTOJIOLEI OYEPHUX TAOIUI] He TTOHaqyT B Pe3yJibTar.

Ecnu ke BH He pobGaBisieTe ONLY Ilepell MMeHeM TabONuIlBl, BEI MOXKETe [OONIKCATh II0OCJIe Hero *, TeM
CaMBbIM YKa3aB, YTO JOIKHEI 00pabaTHBAaThHCS U BCe mouyepHue Tabauibl. [Jo6aBaiaTh * He 0093aTENTbHO,
TaK KakK TeIleph 3TO TOBEJeHHe Moapa3yMeBaeTcs MO yMOJYAHWIO (eClIH TONMBKO BH HE W3MEHUTE
mapaMeTp KoHburypanuu sql inheritance). OgHako Takas 3amuCh MOXKET OBITH MONE3HA TeM, YTO
TMOMYEPKHET UCIIONb30BaHUE HOTOTHUTEILHEIX Ta0JIHII.

7.2.1.1. CoeanHéHHble Tabnuubl

CoenuHéHHas Tabnulla — 9TO Tabiulla, IMOJIyYeHHas U3 OBYX OPYTUX (peaybHBIX HJIN IIPOU3BOOHEIX OT
HUX) TaOIUII B COOTBETCTBUH C ITPABUIAMH COeOUHEHU A KOHKPETHOT o Tuna. OOl CHHTAaKCHUC OIIMCAHUST
COeOVHEHHOM TaOJIUIIL:

T1 Tun_coeguHeHHudg T2 [ yCrnoOBHE COEOHHEHHI |

CoenyHeHMs JII00BIX TUIIOB MOT'YT BKJIaIBIBAIOTCS APYT B APYTra UIHU O0BbeOUHATHCSA: U T1, M T2 MOTYT OBITh
pe3ybTaTaMu CoequHeHus. [/ OMHO3HAYHOTO OTIPENesIEH S TTOPSAAKa COEqUHEHNN TPENI0KeHUT JOIN
MOZKHO 3aK/II04YaTh B CKOOKH. Eciii CKOOKHM OTCYTCTBYIOT, IPEIJIOXKEHUsT JOIN 00pabaThIBAaIOTCS ClIeBa
HaIIpaso.

THUNbLI COeTUHEeHUH
IepekpécTHOE CoeOgUuHEHUEe
T1 CROSS JOIN T2

CoemuHEHHYIO TabOmMUIly 00pa3yioT BCe BO3MOXKHEIE COYETAHUS CTPOK U3 T1 U T2 (T. €. UX IeKapTOBO
mpou3BedeHue), a Habop eé cToyOI0B 00beguHsIeT B cebe CTOMOIBI T1 CO CIEOVIOIIMMH 3a HUMH
cronbmamu 72. Ecnmu Tabnuiel cogepxkaTt N u M cTpoK, coeguHEHHas Tabnuila 6ymeT cogepzxkaTtb N
* M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HAYHO FROM T1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzXKe paBHO3HAQ4YHA FROM T1, TZ2.

IIpumMmeuyanue

HOCJ‘IGI[HFIH 3allMCh HE IIOJTHOCTBIO 3KBHBAJIEHTHaA IIE€PBBIM IIPHW YKa3aHUH O6osiee uem OBYX
T&6HI/II_I, TaK KaK JOIN CBA3BIBAET Ta6J'II/ILIbI CHUJIbBHEE, 4YeM 3allsdTasd. HaHpHMep, FROM T1 CROSS
JOIN T2 INNER JOIN T3 ON ycnosxme HE PAaBHO3HAYHO FROM T1, T2 INNER JOIN T3 ON
ycrnosue, TaK KaK ycrnoBxe MOXKET CChIJIAThCA HA T1 B IIEPBOM CiIy4Yae, HO He BO BTOPOM.

CoenvHEHHs C COIIOCTaBIEHUSAMU CTPOK

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
ON @norunyeckoe_BhrIpaXxeHHE

T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
USING ( cnHcok cTonbryoB COeIHHEHHI )
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T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2

CnoBa INNER M OUTER HeoOsi3aTelbHBI BO Bcex (opmax. ITo ymMonmuyaHuio moapasyMeBaeTcss INNER
(BHYyTpeHHee COeIMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIHee COeIuHEeHNe.

Yciosue coeduHeHu s yKa3BIBAeTCS B IPEIJIOKEHUH ON UK USING, 1100 HeSIBHO 3a0aéTCsI KITIOUeBEIM
CIIOBOM NATURAL. OTO YCJIOBHE OIIpemesisieT, KaKue CTPOKHM OBYX HCXOMHBEIX TaOIHUI[ CUHUTAIOTCS
«COOTBETCTBYIOIIUMU» OPYT OPYTY (3TO IOOPOOHO PAaCCMaTPUBAETCSA HUXKE).

Bo3MOXKHBIE THUIIEI COEIUHEHUNN C COIIOCTABIEHUSIMU CTPOK:
INNER JOIN

IInsa xkaxpow ctpoku R1 u3 T1 B pe3ynbTupyiomiei Tabiuile COOmepKUTCS CTPOKA OIS KaxXKOoou
CTPOKHU B T2, yOOBIETBOPSAIOIIEN YCIOBUIO coeguHeHus c R1.

LEFT OUTER JOIN

Cuauasa BHITONIHsIeTCsI BHyTpeHHee coenuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT mo0aBIISIOTCS
BCe CTpoK#d u3 T1, KOTOPHIM HE COOTBETCTBYIOT HHUKaKWe CTPOKU B T2, a BMeCTO 3HaYeHUU
cton61oB T2 BcTaBnsooTcsas NULL. TakuMm o06pa3oM, B pe3yNbTUpPYIOMIEH Tabnuile Bcerga OymeT
MHHHUMYM OOHA CTPOKAa [AJIg KaXaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BeInmonHseTcs: BHyTpeHHee coemuHeHue (INNER JOIN). 3aTeM B pe3ynbTaT m0o0aBIISIOTCS
BCe CTPOKHU U3 T2, KOTOPEHIM HE COOTBETCTBYIOT HUKakKuWe CTpPokKd B T1, a BMeCTO 3HadyeHUU
ctonbioB T1 BcTaBmstorcss NULL. 9To coemuHenue siBiusieTcsa oOpaTHHM K jeBomy (LEFT JOIN):
B pe3ynbTUpPYIOIIel Tabule Bcerna OymeT MUHUMYM OfHA CTPOKa [JId KaxKOoi CTPOKHu u3 T2.

FULL OUTER JOIN

CHauarsla BHIIIOJHSIETCS BHYTpPeHHee coeluHeHUe. 3aTeM B pe3y/bTaT 000aBiIsIOTCS BCe CTPOKU
u3 T1, KOTOPHIM HE COOTBETCTBYIOT HHKaKHWe CTPOKM B T2, a BMeCTO 3HaueHUM cTonb1oB T2
BcTaBnsaoTca NULL. M HakoHel, B pe3y/lbTaT BKJIIOYAIOTCSI BCe CTPOKU U3 T2, KOTOPEIM He
COOTBETCTBYIOT HUKaKKe CTPOKH B T1, a BMecTo 3HaueHui cTosbioB T1 BcraBmsarorcs NULL.

IIpennoxkeHue ON omnpenenseT Haubonee 0611yI0 GOPMY YCIOBUS COEIMHEHUS: B HEM yKa3bIBAIOTCS
BHIPAKEHUS JIOTUYECKOTO THUIA, HOAOOHEIE TEeM, YTO MCIONb3YIOTCS B MPEMJIOKEHUM WHERE. ITapa
CTPOK M3 T1 U T2 COOTBETCTBYIOT APYT OAPYTY, €CJIX BEIpaXkKeHue ON BO3BpAIIAeT [Jjisd HUX true.

USING — 9TO COKpalléHHas 3alliCh YCJIOBUs, TOJIe3HAsT B CHUTyallud, KOrJa C 00euX CTOPOH
COemuHEeHMs CTOJIOLEI MMEIOT OOUHAKOBEIE MMeHa. OHa MPUHMMAET CIIMCOK OOIUX MMEH CTOJIOIIOB
yepes 3amnsaTyio U GOPMUPYET YCIIOBHME COeNUHEHHUsI C PaBEHCTBOM 3THX CTO/IOL0B. Hanpumep, 3amnuch
COeMUHEHUs T1 U T2 C USING (a, b) GOpMHUPYeT yCIOBHEe ON Tl.a = T2.a AND Tl.b = T2.b.

Bosnee Toro, mpu BEIBOAEe JOIN USING MCKIIOYAIOTCS M30BITOYHBIE CTOJIOIBI: 00a COMOCTABIEHHEBIX
cTon0OIla BEIBOOUTL HE HYXKHO, TaK KaK OHHM COflepzKaT OOWHAKOBHIe 3HaueHHs. Torga Kak JOIN ON
BBITAET BCe CTOJIOLLI U3 T1, a 3a HUMHU BCe CTOJIOIEI U3 T2, JOIN USING BHIBOOUT ONUH CTOJIOEeI OJIst
Kaxkmou maphl (B yKa3aHHOM ITOPSIIKe), 3a HUMHU BCe OCTaBIIHECS CTOJIOIHI M3 TI W, HAKOHeIl, BCe
OCTABIIIHECS CTOJIOIEI T2.

HakoHel, NATURAL — coKpaméHHas ¢opma USING: oHa oOpa3yeT CIHCOK USING M3 BCEX MMEH
CTOJIOIIOB, CYLIECTBYIOIIUX B 00eMX BXOOHHBIX Tabnumax. Kak um ¢ USING, 9TU CTOJIOIBI OKAa3bIBAIOTCS
B BBIXOJIHOfI TaGJ'II/ILIe B €JMHCTBEHHOM 3K3€EMIIJIdpe. Ecnn CTOJ'IGLIOB C OOMHAKOBBIMU MMEHAMU HE
HaXoguTcsi, NATURAL JOIN HefICTByeT KaK JOIN ... ON TRUE u BI:IJZ[aéT OEKapPTOBO IIPOM3BEOECHNE
CTpPOK.

IIpyumMmeyanue

HpeJITIO}KeHI/Ie USING Pa3yMHO 3alluIleHO OT U3MEHEHUN B COEOUHSIEMBIX OTHOIIEHUSX,
TaK KaK OHO CBSA3BIBA€T TOJIBKO SBHO II€pPEYHCIIEHHEIE CTOJ'I6].U:I. NATURAL cuYHTaeTcs Gojee
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PUCKOBAHHEIM, TaK KdkK IIPDHU JT1060M N3MEHEeHUH CXEMEI B OOHOM HUJIN OJPYTOM OTHOIIIEHHWH, KOT'Ia
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:

C HUMU OJ1s PA3HBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM tl CROSS JOIN t2;

num | name | num | value
————— e S
11 a \ 1 | xxx
11 a \ 3 | yyy
11 a \ 5 | zzz
2 | b \ 1 | xxx
2 1b \ 3 1 yyy
2 1 b \ 5 | zzz
3 | ¢ \ 1 ] xxx
3] c \ 3 1 yyy
3 ] c \ 5 | zzz
(9 rows)

=> SELECT * FROM tl INNER JOIN t2 ON tl.num = t2.num;

num | name | num | value
————— e S
11 a \ 1 | xxx
3] c \ 3 1 yyy
(2 rows)

=> SELECT * FROM tl1 INNER JOIN t2 USING (num);

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl NATURAL INNER JOIN t2;

num | name | value
_____ +______ —_——— e —
11 a | xxx
31 ¢ | yyy
(2 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num;
num | name | num | value
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11 a | 1 | xxx

2 b

3 1 c \ 3 1 yyy
(3 rows)

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num | name | value
_____ +______+_______
1 a | xxxX
2 1 b \
3 c | yyy
(3 rows)

=> SELECT * FROM tl RIGHT JOIN t2 ON tl.num = t2.num;

num name num | value
————— e et
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)

YcrnoBue coemuHeHHsT B MNPEeOIOoXKeHWHM ON MOKEeT TaKxXKe cofepikKaTh BhIpaXKeHWsI, He CBsSI3aHHLIE
HEIIOCPECTBEHHO C COeMMHEeHueM. ITO MOXKeT OBLITh II0JIe3HO B HEKOTOPHBIX 3aIpocax, HO He CIlemyeT
HUCIIOJIF30BaTh 9TO HEOOOYyMaHHO. PacCMOTPUTE CIIEOYIOMINI 3aIIPOC:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num name num | value
_____ I
1 a \ 1 | xxx
2 1 b \
3 c \ \
(3 rows)

3aMeTBTe, YTO €CJI¥ IIOMECTUTE OTPaHUYEeHNE B IIPENJIOKEeHNEe WHERE, BEI IIOJIYUYUTE upyroﬁ pe3ybTar:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';
num | name | num | value

(1 row)

3TO CBSI3@aHO C TEM, YUTO OrpaHn4YeHue, TIOMEIIEHHOE B npenjoxeHue ON, 06pa6aTbIBaeTC$I 0o ornepanmuu
COoeqMHEeHHus, Torga KaK OorpaHu4YeHune B WHERE — nocse. I9TO He MMeeT 3HA4YeHUs IIPKU BHYTPEHHUX

COeIUHEeHUSAX, HO BaKHO IITPU BHEITHUX.

7.2.1.2. NceBaoHUMBbI Ta®NMLU U cTONOL OB

TabmnuilaM 1 cChIJIKaM Ha CIIOKHEBIE TaOIUIIBL B 3alIpoce MOXKHO OaThk BpEMEHHO€ NMs, ITI0 KOTOPOMY K HUM
MOZKHO GYJIGT OﬁpaH.IaTLCH B PaMKaX 3alipoca. Takoe UMs Ha3bIBAETCSI NCEBOOHUMOM ma6ﬂuub1.

OnpenenuTh IICEBOOHUM TaOJIMITHI MOXKHO, HAITHMCaB

FROM rabmuwuyHasd_ccelixa AS NOCEeBIOHHM
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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 9.18) BeI3bIBanach 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
«Hpennomem&e WHERE>» 3allMCBIBA€TCsA Tak:
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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«[TpenmoxkeHne GROUP  BY» TPYONHUPYET CTPOKU TaOmuIilpl, O0BEeOUHSS WX B OOHY TPyIOy IIPHU
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.
IMogpo6HYIO HH(GOPMAIIHMIO O CYIIeCTBYIOIINX arperaTHLIX (YHKIMIX MOXKHO HaliTu B Pasmene 9.20.

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

97



3anpocH

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.

CCHIJIKM Ha TPYNIUPYIONINE CTOJOIBI WM BHIPAXKEHUS 3aMEHSIOTCA B PE3yAbTHUPYIOIIUX CTPOKax
3"HaueHusmMu NULL gns Tex Tpynnupymomux HaGopoB, B KOTOPHIX 3TU CTONOIEI OTCYTCTBYIOT. YTOOHI
MOXKHO OBIJIO TIOHSITh, PEe3yJIbTaTOM KaKOT'0 T'PYNIUPOBAHMS CTajla KOHKpEeTHas BHIXOOHAS CTPOKQ,
npenHa3HauveHa QYHKIMS, omucaHHasa B Tabnuie 9.55.

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 IIPeOJIOKEHUN CUBE M ROLLUP MOTYT OBITh 1100 OTHOEJIbHBIE BEIPAXKEHUSI, TNO0 BIIOKEHHBIE
CIIMCKHU 3JIEMEHTOB B CKOOKax. BroxkeHHBIe CcIMCKKM 00pabGaThIBAIOTCS KaK aTOMapHBIE €IUHUIIH, C
KOTOPBIMHY (hOPMUPYIOTCS OTHEIbHBIE HAOOPHI IPyIIHupPoBaHusi. Hanpumep:

CUBE ( (a, b), (c, d) )
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d)
(a, b )
( c, d)
( )
)

n
ROLLUP ( a, (b, c), d)
PaBHO3HAYHO

GROUPING SETS (
(a, b, ¢, d
(a, b, c
(a
(

)

KoHcTpykumu CUBE ¥ ROLLUP MOTYT IIPUMEHSITHCS TG0 HEIIOCPENCTBEHHO B MPEIOXKEHNUHN GROUP BY,
00 BKIIABIBATHCS BHYTPH MIPEAI0KEHUST GROUPING SETS. Ecimu oflHO MpemIoX)eHue GROUPING SETS
BKJIQAbIBAETCS BHYTPh APYTOro, pe3ynbTaT OymeT TaKuM 2Ke, KaK ecliu Obl BCe DIeMeHTH BHYTPEHHETO
MIPeIIOXKeHus ObIIN 3alliCaHbl HEIIOCPEOCTBEHHO BO BHEIIHEM.

Ecniu B OOHOM IIpeOiioKeHUU GROUP BY 3a0aéTcsi HECKOIbKO OIEeMEHTOB TIpPYIIINPOBaHUS,
OKOHYATEeJIbHBLINM CIIMCOK HaOOpPOB TPYNOUPOBaHUS 00pa3yeTcs KaK MOpPsSIMOe IIPOU3BEIEeHHE OTUX
35ieMeHTOB. Hanpumep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
pPaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, ¢, &),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

IIpuMmeyanue

KoHCTpyKIusS (a, b) 0OOBIYHO BOCIIPMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP cTpoku. OgHAKO
B IIPedJIOKEHWH GROUP BY Ha BEPXHEM yPOBHE BBHIPAaKE€HHU 3alUCh (a, b) BOCIPUHUMAETCS
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KaK CIMCOK BBIPAXKeHHH, KaK OMMCAHO BHIIIIEe. ECIM BaM II0 KaKOU-THO0 MPUINHE HYHCEeH UMEeHHO
KOHCTPYKTOP CTPOKM B BHIPAXKEHUU I'PYIIIUPOBAHUS, UCIIOIb3YHUTE 3aIllUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepzKUT OKOHHBEIe QyHKHuM (cM. Paspen 3.5, Pasmen 9.21 u Ilompaspen 4.2.8), atu
(pyHKIIMM BRIYMCIISIOTCS IOCJIe KaKOOM IPYNINPOBKY, arperaTHhIX BEIPAXKEeHUN U QUIbTpaluu HAVING.
[pyrumu cjioBaMHu, €CJI¥ B 3alIpOCE €CTh arperaTHble GYHKUINU, NPEOJIOKEeHUS GROUP BY WK HAVING,
OKOHHBIe GYHKIMU BUIAT HE UCXOOHEIE CTPOKY, IIOJIyYeHHbIe U3 FROM/WHERE, @ CTPYIIIINPOBaHHEIE.

Korpa wucmonb3ylOTCS HECKOJIbBKO OKOHHBIX (YHKIIUM, BCe OKOHHBIE (YHKIIMK, HMEOIINEe B CBOUX
OIIpeaesyieHUusiIX CHHTAKCHU4YECKH pPABHO3HAYHBIE IIPEOJIOKEeHHusA PARTITION BY HW ORDER BY,
TapaHTUPOBAHHO 00pabaThEIBAIOT JAaHHBIE 33 OOMH ITPOoxof. TakuM oOpa30oM, OHU YBUOAT OOUH MOPSOOK
COPTUPOBKM, [axe eciu ORDER BY He ompefessieT MOPSAOOK OOHO3Ha4YHO. OOHAKO OTHOCUTEIBHO
dyHKUMM ¢ pa3HBIMU GOPMYyIUPOBKAMM PARTITION BY M ORDER BY HMKAKHX rapaHTUU He maéeTcs. (B
TaKUX CIIy4asx MeXOy IPOX0IaMU BEIYMCIIEHUH OKOHHBIX PYyHKITUI 00BLIYHO TPEOYETCS HOMOTHUTETbHBIN
9Tall COPTHUPOBKM M 3Ta COPTHPOBKA MOXKET HE COXPAaHATDH IOPSAOOK CTPOK, PaBHO3HAYHEBIM C TOYKHU
3peHuss ORDER BY.)

B Hacrosimee BpeMsi OKOHHBIE (DYHKIMY BCerfa TpeOyIoT MpegBapuUTENIbHO OTCOPTUPOBAHHBIX MaHHBIX,
TaK YTO Pe3yJbTaT 3ampoca 6yaeT OTCOPTUPOBAH COTJIACHO TOMY HJIM MHOMY ITPEOI0KEHUI0 PARTITION
BY/ORDER BY OKOHHBIX GyHKIWM. OmHAKO HOJIaraThCs Ha 3TO He cienyeT. Eciu BB XOTHUTE, YTOOBI
pe3ynbTaThl COPTHUPOBANKCH ONpPedenéHHBIM 00pa3oM, SBHO H00aBbTe IPEioKeHue ORDER BY Ha
BEpPXHEM YpPOBHE 3aIrpoca.

7.3. CNUCKM BbIOOPKM

Kak roBopuioch B IIpembIayileM pasgesie, TaGIuYHOe BhHIpaXKeHHe B SELECT CO3HAaéT IMIPOMEXYTOUHYIO
BUPTYa/JIbHYIO TAOMHIy, BO3MOXKHO OOLeOWHSS TAOGIHIBI, IPEeNCcCTaBIeHMs, TPYINHPYS M MCKIIIOYas
JIUIIHWEe CTPOKHW M T. O. [lonydyeHHas Tabnuila mepemaéTcs O o0pabGoTKM B CNUCOK 8blOOPKU. DTOT
CIMCOK BEIOMPAET, KaKue cmMo.161,bl IPOMEKYTOUYHOHN TaGIMIIE AOIXKHEl BRIBOOUTLCS B Pe3yJIbTaTe U KakK
MMEHHO.

7.3.1. dnemMeHTbl CNUCKA BbIOOPKM

ITpocTemuii CIKUCOK BHIOOPKH 00pa3yeT 3JIEMEHT *, KOTOPHIM BEIOMPAET BCE CTOJIOILI U3 ITOTYYEHHOTO
TaOIUYHOTO BRIpaxkeHMusi. CIMCOK BHIOOPKM TaKXKe MOIKET COOepzKaTb CIIMCOK BBIPAXXEHUM 3HAYEHUS
yepes 3amATyIo (Kak ompeneneHo B Pasgere 4.2). HampuMep, 3TO MOXKET OBITH CIIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTONOIOB a, b ¥ ¢ IPEOCTaBISIOT 1100 haKTHYeCcKre HMeHa CTOJIOIIOB TabInIl, IepeYnCIeHHEBIX
B IIpPemJioKeHUU FROM, JTMOO WX IICEBIOHMMBEI, OINpPeNesIEHHbIE KaK omnucaHo B [lompasmene 7.2.1.2.
ITpocTpaHCTBO UMEH B CIMCKE BHIOOPKU TO K€, YTO U B MPENJIOKEHUU WHERE, €CJTM HE MCII0JIb3yeTCs
TPYIOUPOBKA. B IPOTHBHOM CiTydyae OHO COBIIalaeT C IIPOCTPAHCTBOM MMEH ITPEOJIOKEHUs HAVING.

Ecnu cromnbell ¢ 3afaHHBIM MMEHEM eCTh B HECKOJbKHX TaOIHIlax, HeoOXOOHMO TaKXKe yKa3aTb MM
TaOIHUILI, HATPUMEP TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...

O6pairasch K HeCKOJIBKUM TabuiaM, ObIBaeT yooOHO IIONYYHTE CPa3y Bce CTOJIOILI OMHOM U3 TaOIHII:
SELECT tbll.*, tbl2.a FROM ...

IMogpoGHee 3alUCh uma_rabaunel. * OMUCHIBAeTCS B [Tompasmerne 8.16.5.

Ecnu B cmomcke BBIOOPKM MCIOIbB3YeTCS OOLIYHOE BBhIpaXKeHWe 3HAYeHUS, II0 CYTH IIPH ISTOM
B BO3BpalaemMyoo Tabnuily moOaBlsfeTCs HOBHIM BUPTYaJIbHBIH CTOnIOeIl. BhIpaxkeHue 3HauYeHUSA
BBIYMCIISIETCS OMMH pa3 I KaXXOOoM CTPOKK pe3yiabTaTa CO 3HAYEeHHSIMH CTOJIOIOB B MAHHON CTPOKE.
XOoTsI BEIpAzXKEHMHS B CIIHCKe BLIOOPKM He 00s3aTeJIbHO HOJIZKHELI 00paIaThCcs K CTOJIOIAM TabIudYHOTO
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BBIPAXKEHUS U3 IIPeAJIoKeHus FROM; OHM MOTYT COOepzKaTh, HAllPpUMEP U MHPOCTHIE apupMeTHUYECKHe
BBIPAZKEHUS.

7.3.2. MeTKM cTONOULOB

7

JJieMeHTaM B CIIHCKE BI:I60pKI/I MOZKHO Ha3HAYUTHh UME€Ha [OJIA nocnenylomeﬁ O6p&60TKI/I, HaIIpuMeDp, OJid
YKa3aHus B [IPeOJIoOZKeHNM ORDER BY HWIJIM OJIS BBEIBOJA B KJIMEHTCKOM IIPHUJIOZKEHHUH. HaanMep:

SELECT a AS value, b + ¢ AS sum FROM ...
Ecnu BEIXOmHOE mMMS CTOJNOIlA He ompemesieHO (C IMOMOINBIO AS), CUCTeMa HasHadaeT MMs caMma. s

MIPOCTHIX CCBHIJIOK Ha CTOJIOIHI 3TUM MMEHEM CTAHOBUTCS UMSI 1I€JI€BOTO CTOJIOIIA, a [iJIs BEI30BOB (DYHKITMM
9TO UM QYHKIUU. [17I CJIOKHBIX BRIPpaXKeHMM CUCTeMa r'eHepupyeT HEKOTOPOe IMOOXO0AsIiee UMs.

CnIoBO AS MOXKHO ONYCTHUTh, HO TOJIbKO €CJIM MMs HOBOTO CTO/OIla He SBISETCS KIIIOYEBBIM CJIOBOM
Postgres Pro (cM. [Tpunoxkenue C). Bo n3bexaHue CIy4YalHOTO COBIANEeHNs UMEHHU C KITIOUEBEIM CIOBOM
9TO UM MOXKHO 3aK/IIOYHTL B KaBEIUKK. HampuMep, VALUE — KJIIOUEBOE CJIOBO, II0OSTOMY TaKOH BapHAHT
He OymeT paboTaTh:

SELECT a value, b + ¢ AS sum FROM ...
a Takou 6ymeT:
SELECT a "value", b + ¢ AS sum FROM ...

s IIpegoTBpalleHuda KOH(I)J'IPIKT& C KIJIIOYE€BBEIMHU CJIOBaMH, KOTOPHIE MOTYT IIOABHUTLBCA B 6yJ1yH.[eM,
PEKOMEHOYEeTCs BCerga nucaTh AS MIIHN 3aKJIII04YaTh METKH BBIXOHBIX CTOJ'I6I_IOB B KaBEIYKH.

IIpumMeuyaHnue

HMeHOBaHME BEIXOOHBIX CTOIOIIOB OTJIMYAETCS OT TOTO, UTO IIPOUCXOOUT B IIPEIJIOKEHUN FROM (CM.
IMompa3zmen 7.2.1.2). OpguH cTonbe1] MOXKHO ITIeperMMeHOBATh IBaXK /LI, HO Ha BEIXOZIEe OKaXXeTCs UM,
Ha3HA4YEeHHOE B CIIMCKE BLIOODPKH.

3.3. DISTINCT

ITocne o6paboTKM COMCKa BHIOOPKHM B PE3YIbTUPYIOIIEN TabnIuile MOXKHO OOIOJTHUTEJIPHO UCKIIOYUTH
oyOomupylommrecs: CTPoKu. [Jist 3ToTo cpa3y mociie SELECT qoOaBiisieTcst KITI0YeBOe CI0BO DISTINCT:

SELECT DISTINCT cmHCOX_BBIOOPKH ...

(HT0OBI ABHO BKJIIOUUTH MIOBEMIEHUE 10 YMOTYAHMI0, KOT'7la BO3BPAIIlalOTCSA BCE CTPOKM, BMECTO DISTINCT
MOKHO yKa3aTh KJII0YeBO€e CJIOBO ALL.)

[IBe CTPOKM CUMTAIOTCS PA3HBIMU, €CJIU OHU COLNEepIKaT Pa3/InuyHble 3HaYEHU ST MUHUMYM B OTHOM CTOJIOIIE.
[Tpu sToM 3HaueHust NULL mosiaratoTCsi paBHBIMU.

KpomMme TOro, MOKHO SIBHO OIIpeHesIuTh, KaKue CTPOKH OyOyT CYMTATHCS PA3IUUYHBIMU, CIIEOYIOIIHM
oGpa3om:

SELECT DISTINCT ON (BepaxeHHe [, BbPaXeHHE ...]) CIHCOK_BBIOOPKH ...

3mech Bopaxenme — OOBIYHOE BBHIPAXKEHHE 3HAYEHWS, BHIYHCIISIEMOE OIS BceX CTPoK. CTpoKH,
OJIdi KOTOPHIX II€PEeYHCIJIEHHBIE€ BBIPAXKEHUWsSA Oa0T OOHUH pe3yanaT, CUHUTAKTCA IIYGHI/IPYIOU_II/IMI/ICH u
BO3BpalllaeTCs TOIBKO IIepBasi CTPOKa U3 TaKoro Habopa. 3aMeThTe, UTO «IepBasi CTPOKa» Habopa MOKeT
OBITEH I000M, €CIIU TOJIPKO 3aIIpOoC He BKJII0YAEeT COPTHUPOBKY, TAPAaHTUPVIOIIYIO OMHO3HAYHBIN ITOPSII0K
CTPOK, IOCTYIAOMuUX B GUILTP DISTINCT. (O6paboTKa DISTINCT ON IIPOM3BOOUTCS IIOCJIE COPTUPOBKU
ORDER BY.)

INMpennmoxeHue DISTINCT ON He oIlMcaHO B cTaHAapTe SQL 1 nHOIrma ero npuMeHeHNe CUUTAeTCS IIJIOXUM
CTHUJIEM H13-3a BO3MOXKHOM HEOoIpenenéHHOCTH B pe3yibTraTaX. [Ipu pa3yMHOM HCIIOIbB30BaHUH GROUP BY
¥ ITOA3aMIPOCOB BO FROM MOKHO 000OUTHCH 6€3 9TOM KOHCTPYKIIMHM, HO YaCTO OHa OBIBaeT ymobOHee.
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7.4. CoyeTaHue 3anpocos

Pe3ynbTaThl ABYX 3aPOCOB MOXKHO 00pab0oTaTh, UCIIOIb3Ys OIlepalluy Hajli MHOXKEeCTBaMu: 00beqUHEHHUE,
mmepecedYeHre M BHIYMTAHUE. DTH ONEpPaliy 3alluCHIBAlOTCSI COOTBETCTBEHHO TaK:

3anpocl UNION [ALL] szanpocZ
3anpocl INTERSECT [ALL] 3amnpocZ2
3anpocl EXCEPT [ALL] 3anmpocZ2

3mech sampocl W 3ampoc? — 9TO 3allPOCHl, B KOTOPHIX MOTYT HCIIOIb30BAaThCS BCE BO3MOXKHOCTH,
PacCMOTpPEHHBIE IO 3TOTO.

UNION II0 CyTH »o0aBisieT pe3ybTaThl BTOPOTO 3alpoca K pe3ydabTaTaM IIePBOTO (XOTS HUKaAKOH
TIOPSOOK BO3BpAIlllaeéMBIX CTPOK IMIPKM 3TOM He TapaHTupyeTcs). bolee Toro, sra omeparus youpaer
oyOonmupyIoIIrecs CTPOKY M3 pe3ysbTaTa TakK XXKe, KaK 9TO HejlaeT DISTINCT, eCliu TONbKO He yKa3aHOo
UNION ALL.

INTERSECT BO3BpalllaeT BCE CTPOKH, COMAEPIKAIIMEcs B pe3ynbTaTe W TEePBOTO, M BTOPOTO 3ampoca.
Oy6mupyoIiIuecs CTPOKU OT(UILTPOBLIBAIOTCS, €CITH He YKa3aHo ALL.

EXCEPT BO3BpalllaeT BCE CTPOKH, KOTOPBIE €CTh B pe3yJibTaTe MIepPBOr0 3ampoca, HO OTCYTCTBYIOT B
pe3ynbTaTe BTOpoOro. (MHorma 3TO HA3BIBAIOT pA3HUUeEl OBYX 3ampocoB.) M 3mech myGIupylomimecs
CTPOKY OT(GUIBTPOBLIBAIOTCS, €C/IH HE YKa3aHO ALL.

YT0oOBI MOZKHO OBIJIO BEIYUCIIUTD Oﬁ'bGJIHHeHI/Ie, IIepecedyeHue Uil pa3HULly Pe3yJIbTaTOB OBYX 3alIPOCOB,
9THU 3aIIPOCHI OOJI2KHEBI OBITH «COBMECTHUMBIMU OJist O6'I>eJZ[I/IHeHI/I$I>>, 49TO O3HA4YAET, YTO OHU OOJI2KHBEI UMETh
OOWMHAKOBOE YHUCIIO CTOJ'I6I_[OB U COOTBETCTBYIOIIIHE CTOJ'I6I.[I)I OOJIZKHEBI OBITH COBMECTHUMBIX THUIIOB, KaK
onuckeiBaeTcs B Pasgene 10.5.

OnepauHH Had MHO2KeCTBaMM MOZKHO OG'BGJII/IHHTL, HaIlpuMep

3anpocl UNION szanpocZ EXCEPT 3anpoc3

YTO PaBHO3HA4YHO

(zanpocl UNION szanpocZ2) EXCEPT z3anmpoc3

Kak I1oka3aHo BHIIIIE, BLI MOXETE MCIOJIb30BaTh KPYIJIbie CKOOKH, YTOOBI YIPABISATh OYepenbio
06paboTku. Be3 Kpyribex CKOOOK UNION U EXCEPT 00BEIUHSIOTCS CJIEBA HAIIPaBO, HO OIIEPAaTOP INTERSECT
uMeeT OOJILITHY IPHUOPUTET, YeM IIePBEIe ABa. TakKuM 00pas3oMm,

zanpocl UNION sanmpocZ INTERSECT 3anpoc3
O3HaA4YaeT
3anpocl UNION (3anmpoc2 INTERSECT zanpoc3)

Bbl TakXke MoOXKeTe 3aKJIIYUTh OTAENbHBIM sampoc B KPYIJIBIE CKOOKM. OTO BaXHO, €CIIM B
sanpoce HEOOXOOWMO HCIIOTb30BaTh JII000e W3 IpemIokKeHul, 00CyXKaIaeMbIX B CIeOyIOIIUX pa3fennax,
HampuMep LIMIT. Be3 Kpyriabix CKOOOK BO3HUKHET CHHTAaKCHUYeCKas OmMMOKa WK IpeioxkeHue Oymer
BOCIIPMHHUMATBCA KAdK OTHOCAIIIEEeCs K Pe3yJIbTaTy OllePalliy Haad MHOXKeCTBaMH, a He K eé aApryMeHTaM.
Hanpuwmep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMMOKY, HO OyeT o3HadaTh

(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. CopTupoOBKa CTPOK

ITocne ToOro Kak 3ampoc BhIOAJl TabJuIly pe3yIbTaToB (mocie oO6paboTKHU CIIMCKa BHIOOPKH), €€ MOXKHO
OTCOPTHUPOBATh. EC/IHM COPTHPOBKA HEe 3afaHa, CTPOKHM BO3BPAIIAIOTCS B HEOIPEeHeIEHHOM IIOPsIKe.
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®aKTUYEeCKUuU IIOPAOOK CTPOK B 3TOM CJiy4dae 6yneT 3aBHCETH OT IIJllaHa CoOeIMHEHUud U CKaHHNPOBAHU],
d TaK2e OT IIOPpAOKa OAaHHBIX HAa OJUCKE, IIO3TOMY IIOJIaraTbCda HA HETO HeJIb34. OHpeJIeJTéHHI)IfI IIOPAIOO0K
BEIBOOUMEIX CTPOK I'aPAHTUPYETCHA, TOJIBKO €CJIX 3TAIl COPTUPOBKHU 3addH ABHO.

TTopsimoK COPTHPOBKU OMpeesisaeT IpenjloxKeHne ORDER BY:

SELECT cnucox_BbIOOPKH
FROM TabnuuHOE_BBEIPAXEHHE
ORDER BY BripaxeHuHe_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BrelpaxeHHe_copTHpoBkHZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusiMU COPTUPOBKU MOTYT OBITH JIIOOBIE BEIPAXKEHUS, HONYyCTUMEBIE B CIIMCKE BHIOOPKM 3arpoca.
Hanpuwmep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korma ykaswkiBaeTCsi HECKONMBKO BHIPAXXEHWH, MOCIEAYIONIHe 3HAYEHUS IT03BOJISIIOT OTCOPTHUPOBATH
CTPOKH, B KOTOPHIX COBHAlIM BCE TPEOHIOyIHe 3HaueHus. Kaxkmoe BBIpaxKeHUE MOXKHO [OMOIHUTH
KJIIOUEeBBIMH CJIOBAMU ASC HJIH DESC, KOTOPEIE BHIOMPAIOT COPTUPOBKY COOTBETCTBEHHO 110 BO3PACTAHUIO
unu yOpiBaHUIO. [I0 yMOJI9YaHHWIO IIPUHST IOPSOOK IO Bo3pacTaHuio (ASC). Ilpu COpPTHPOBKE MO
BO3PACTaHUIO CHAYalla UAYT MEHbIe 3HaUYeHUsI, TIIe TTIOHSATHEe «MEHbIIe» OIpenenseTcs OIepaTopoM <.
IMomo6GHBIM 06pa30M, COPTUPOBKA TT0 BO3PACTAHUIO OMPENEIsIeTCs OIIepPaToOpoOM >.

g onpepenenusa Mecta 3HadeHu NULL MOKHO MCIIO/Ib30BaTh YKa3aHUsd NULLS FIRST ¥ NULLS LAST,
KoTophle moMenialoT 3HaueHuss NULL cooTBeTCTBEHHO A0 uinu rociie 3HadeHuit He NULL. [To ymomgauuio
3"HaueHuss NULL cumrtaioTcs Gombiile TIOOBIX OPYTHUX, TO €CTh IMOApa3yMeBaeTcs NULLS FIRST IJisg
nopsiika DESC ¥ NULLS LAST B IPOTUBHOM ClIydae.

3aMeTbTe, UTO MOPSOKHA COPTUPOBKH OIPENENsSIOTCS He3aBUCHMO [y Kaxmoro ctosnbma. Hampumep,
ORDER BY x, y DESC O3HauaeT ORDER BY x ASC, y DESC, M 9TO He TO XK€ caMoe, YTO ORDER BY x
DESC, y DESC.

3Mech Bopaxerue_coprHpOoBXKH MOXKET OBITH METKOM CTOI0Ia MIM HOMEPOM BEIBOIMMOTO CTOIOIA, KaK B
IaHHOM IIpHUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a 3TH 3aIIpoca COPTUPYIOT Pe3yabTaT II0 IEePBOMY CTOJIONY. 3aMeThTe, YTO UMS BEIBOOUMOTO CTOJIOIA
IOJIKHO OCTaBaTbCs caMo 1o cebe, eTo HeIb3s UCI0JIF30BaTh B BEIpaxkeHuu. Hampumep, 3To owubkKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUIBHO

9TO orpaHHYeHHe TII03BOJIIeT YMEHBIINTh HEOOHO3HAYHOCTh. TeM He MeHee HEeOIHO3HAYHOCThb
BO3MOXKHA, KOI{la B ORDER BY YKa3aHO MPOCTOE UMSI, HO OHO COOTBETCTBYET M HMEHHU BEIXOMHOI'0 CTOJIOIA,
¥ CTONOIYy U3 TaOITUYHOTO BEIpAXKEHUS. B 9TOM Cllydae UCIIOMb3yeTCs BEIXOMHOM CTOI0eI]. ITa CUTyallus
MOXKET BO3HHKHYTb, TOJIbKO KOT{la C IOMOIIBIO AS BEIXOMHOMY CTOJIOIY HAa3HAYAETCHA TO Ke UM, UTO
UMeeT CToJIOeIl B Opyroi Tabiuiie.

ORDER BY MOZKHO IIPUMEHHUTH K PE3yIbTaTy KOMGI/IHHHI/II/I UNION, INTERSECT ¥ EXCEPT, HO B 3TOM CJIy4ae
BO3MOZXHa COPTHUPOBKaA TOJIBKO IIO HOMEPaM HUJIM UMEeHaM CTOJ'I6L[OB, HO He€ IIO BEIPDAXKEHUAM.

7.6. LIMIT M OFFSET

VKaszauus LIMIT U OFFSET MHO3BOJISIOT IOIYyYHUTh TOIBKO YaCTh CTPOK M3 TEX, YTO BBIOA OCTAIbHOM
3aIpoc:

SELECT cmucox_BbIOOPKH
FROM TabnHuyHOE_ BEIPAXEHHE

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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[ ORDER BY ... ]
[ LIMIT { uymcmo | ALL } ] [ OFFSET umcmio ]

Ecnu ykazwiBaeTcsa yucino LIMIT, B pesynbTraTe Bo3BpalllaeTcs He OOJblle 3aaHHOIO 4UMCJla CTPOK
(MeHbBIIIE MOKET OBITH, €CJIM CaM 3aIIPOC BHIAAJl MEHbBIIee KOJIMYECTBO CTPOK). LIMIT ALL PABHOCHUJIEHO
OTCYTCTBHUIO yKa3aHUs LIMIT, KakK ¥ LIMIT ¢ aprymedsToM NULL.

OFFSET yKa3blBaeT IIPOIIYCTUTH YKa3aHHOe YKCJIO CTPOK, Ipexkae 4eM HavaTh BelJaBaTh CTPOKU. OFFSET
0 PaBHOCUJILHO OTCYTCTBUIO YKa3aHUA OFFSET, KakK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHO U OFFSET, U LIMIT, CHa4YaJla CHCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeéM HadYuHaeT
IIOOCYHUTHEIBATh CTPOKHU OJId OrpaHU4YeHud LIMIT.

ITpuMeHsist LIMIT, Ba’KHO MCIIOJIb30BaTh TaKXKe ITPeJioKeHue ORDER BY, YTOOBI CTPOKM pe3ysbTaTa
BBI@BaJIMCh B OIIpeIeIEHHOM mopsake. MHaye 6yayT Bo3BpalllaThbCa HelTpeacKa3dyeMble ITOMHOXKEeCTBA
CTPOK. BBl MOXKeTe 3alTpOCUTh CTPOKH C AECSATOM MO ABaAIaTy0, HO KaKOM IOPSIIOK BB UMEETe B BUOY?
TMopsimok OymeT HEU3BECTEH, eC/IU He mo6aBUTH ORDER BY.

OnTUMH3AaTOP 3alpoca YUYUTHEIBAET OrpaHUYeHue LIMIT, CTPOS IIJIaHBl BEIIOJTHEHHUS 3alPOCOB, IO3TOMY
BeposiTHEe BCero IINIaHbl (a 3HAYWT U IOPSOOK CTPOK) OYOyT MEHSATHCS IIPU PasHBIX LIMIT U
OFFSET. TakuM oOpa3oM, pa3jIW4HBle 3HAaYeHus LIMIT/OFFSET, BHIOMpalolliie pa3Hble IIOIMHOXKeCTBa
pes3ynbTaTOB 3ampoca, npusedym K Hec02/dCO08AHHOCMU pe3y/Abmamos, ecCclu He YCTaHOBUTH
TpefcKa3yeMyio COPTHPOBKY C TTIOMOIITLI0 ORDER BY. DTO He ommbKa, a Hen30eKHOe CIIEeICTBUE TOT0, YTO
SQL He rapaHTUPYET BHIBOM PE3YJIbTAaTOB 3alpoca B HEKOTOPOM TMOPSAKEe, €C/TU MOPSIIOK HEe OMpeaenéH
SIBHO IPeIoXKeHneM ORDER BY.

CTpoKH, MPOIIyCKaeMEIe COTJIaCHO MIPEOIoXEeHHI0 OFFSET, TeM He MeHee MOJXHBEI BEIUHCISATBCS Ha
cepBepe. TakuMm oO6pa3oM, Ipu OOIBINNX 3HAYEHUSIX OFFSET paboTtaeT He3hGHEKTUBHO.

7.7. CNUCKMN VALUES

IMpemoxkenne VALUES ITIO3BOJISIET CO3[aTh «IIOCTOSIHHYIO TabIHIy», KOTOPYI0 MOXKHO HMCIOJIb30BaTh B
3ampoce, He co3maBas U He HanoJHssA Tabnuiy B B]l. CHHTaKCHUC TPEII0KEeHUS:

VALUES ( Bepaxeswe [, ...1 ) [, ...]

[nst KaXXKOoro cHrcKa BEIPaXKEHUU B CKOOKax CO3Ta€Tcsa CTpoKa Tabnuilkl. Bce CIMCKU OOIKHEL UMETh
OOVHAKOBOE YUCJIO 9JIEMEHTOB (T. €. YMCJIO CTONIONOB B TAOJINIIE) ¥ COOTBETCTBYIOIINE 3JIEMEHTEl BO BCEX
CIKCKaX OOJIKHEL UMEeTh COBMECTHMEIE THUITE HaHHEIX. OaKTUYEeCKHUYU TUIl HAHHEBIX CTOJIOLIOB pe3yJibTaTa
oIpenenseTcs IO TeM JKe IIpaBujiaM, YTO U IOJig UNION (cMm. Pasgen 10.5).

Kak npumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEPHET TaOIUIy M3 ABYX CTOJIOIIOB U TPEX CTPOK. ITO PABHOCUIIBHO TAKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomuauuto Postgres Pro Ha3Hadaet crojnbiaM Tabmauilkl VALUES UMeHa columnl, column2 M T. 0.
Hmena cTonb110B He onpenesnentl B ctangapTe SQL u B apyro#t CYB]l oHU MOT'YT OBITH OPYTUMH, IO3TOMY
OOBIYHO JIyYIlle IePeoIpeIeuTh UMeHa CIIMCKOM IICEBIOHNUMOB, HaIPUMEDP TakK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num,letter);
num | letter
_____ +________

1 | one

2 | two
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3 | three
(3 rows)

CHUHTaAKCUYECKHU CIIMCOK VALUES C HaOOpOM BEIPazKEHUM PAaBHO3HAYEH:
SELECT cnucox_Beibopkx FROM TabnuuyHOE_BEPaAXEHHE

¥ [OITyCKaeTCs Be3fe, rae AOIMYyCTUM SELECT. Hanpumep, B MOXKeTe UCII0Ib30BaTh €T0 B COCTaBe UNION
unu 1o0aBUTh K HEMY onpenenerue_copruposxu (ORDER BY, LIMIT W/UNK OFFSET). VALUES dYallle BCETro
UCIIONb3YEeTCS KaK UCTOYHUK JaHHBIX OJI KOMaHObl INSERT, a TaKKe KakK Ioa3aIpoc.

3a JOIIOTHUTENbHEIME CBeOeHUIMH o0paTuTech K cirpaBke VALUES.

7.8. 3anpocbl WITH (OOwuMe TadbnmyHbIe Bbipa>keHunn)

WITH IIPEeOOCTaBJIsAeT CI0CO0 3alMCHIBAThH OOIIOIHUTEILHEIE OIIEePATOPHl OJIS MPUMEHEHUS B OOJIbIIHX
3ampocax. ITH OIepPaToOpPhl, KOTOPbIEe TaKXKe HAa3BIBAIOT OOIIUMH TAaOIUYHEIMU BhIpaxkeHuaMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTL KaK OIIpPeHesieHusI BPpeMEeHHEIX TalJIuIl, CYIIeCTBYOIINX
TOJILKO [IJIsI OJHOTO 3ampoca. [JoIOoITHUTEILHEIM OIIEPAaTOPOM B IIPEIIOKEHUH WITH MOXKeT ObITh SELECT,
INSERT, UPDATE MJIM DELETE, a caMO IpemJioKeHne WITH MPUCOEOUHSETCS K OCHOBHOMY OIIEpPaTopy,
KOTOPBIM TaKXKe MOXKET ObITh SELECT, INSERT, UPDATE HJIHd DELETE.

7.8.1. SELECT B WITH

OcHOBHOE IIpegHa3Ha4dYeHue SELECT B IIPeAjyIoZKeHUH WITH 3aKJIII04YaeTCs B p836I/IeHI/II/I CJIOZKHEIX 3aIIPpOCOB
Ha IpOoCThIe YacTu. Hanmpumep, 3anpoc:

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;

BBIBOJIUT UTOTH IIO IIPOfaXKaM TOJIbKO [IJis IePEIOBLIX PErnoHOB. [IpennoxkeHue WITH ONIPEOessieT aBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TaK, YTO Pe3yJIbTAaT regional_sales
HUCIOJIL3YETCH B top_regions, a pe3ynbTaT top_regions MCIOIb3yeTCd B OCHOBHOM 3aIpoce SELECT.
ITOT MpUMeP MOKHO OBIIIO OBl mepenucaTh 63 WITH, HO TOTOa HaM IOHago0sITCS IBa YPOBHSI BIIOKEHHEBIX
TIOA3amnpoCcoB SELECT. [loKa3aHHBIM BEIIIE CLIOCOOOM 3TO MOKHO CHeJiaTh HEMHOTO IIPOILIIE.

Heo6si3aTenbHOe yKalaHWe RECURSIVE IIpeBpalllaeT WITH U3 MPOCTO YOOOHOM CHHTAKCUYECKOU
KOHCTPYKIIMM B CPEOCTBO peanu3alidu TOro, YTO HEBO3MOXKHO B cTaHmapTHoM SQL. HMcmomb3ys
RECURSIVE, 3alpoc WITH MOXeT o0pallaTtbCsi K cCOOCTBEHHOMY pe3yibTaTy. O4eHb IPOCTOM IIPUMED,
cymMupyomui yrcnia ot 1 go 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+l1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;
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B of1ieM BuIe peKypCHUBHBIM 3alpoc WITH BCeTHa 3allMCHIBAETCS KaK He PeKypCuBHAs 4dCMb, TIOTOM
UNION (Mau UNION ALL), a 3aTeM peKypcuesHas 4acmb, TOe TONBKO B PEKYPCUBHOU YAaCTH MOXKHO
00pPaTUTHCS K Pe3yabTaTy 3ampoca. Takoi 3ampoc BHIIOMHSAETCS CIIEOYOIMUM 06pa3oM:

BolunciieHHe PeKyPCHBHOIO 3ampoca

1. Brryucnsercss He peKypcuBHasi dYacTb. [Ijass UNION (HO He UNION  ALL) OTOpPacHBAIOTCS
OyOupyIolmecs CTPOKU. Bce ocTaBIInecss CTPOKY BKITIOUAIOTCS B Pe3YJIbTAaT PEKYPCUBHOTO 3a1Ipoca
¥ TaKXKe MTOMEIaTCs BO BpeMeHHYI0 pabouyo mabauuy.

2. Tloka pabGouas TabnuIla He IIyCTa, IIOBTOPSAIOTCS CIEOYIOIIHUE OeHCTBUS:

a. BrrumcrnsieTcss peKypcuBHAs 9aCThb TaK, YTO PEKyPCHBHAs CCHIJIKA Ha caM 3ampoc ofpallaeTrcs
K TEKYIIeMy cofiepXuMomy pabdoderi TabGuiiel. [I1st UNION (HO He UNION ALL) OTOpPacHBAIOTCSA
oyonIupylolirecs CTPOKU U CTPOKY, OyOIUpylolline paHee IoNydeHHEe. Bce ocTaBIInecs CTPOKU
BKJIIOYAIOTCSI B pe3yJIbTaT PEKyPCHUBHOTO 3alpoca M TakKe IIOMeIaloTCs BO BPEMEHHVIO
npomexcymouHyo mabauuy.

b. Comepxumoe pabodeil TabOIUIIEI 3aMEHSIETCS COOEPKUMBIM ITPOMEXKYTOYHOM TaOIUIILI, a 3aTeM
IIPOMEeXKyTOYHas TabIuIla OYUIIAETCs.

IIpuMmeyanue

CTporo roBOpsi, 9TOT IPOLIECC SBISETCSA UTEPAIMOHHBIM, @ HE PEKYPCUBHBIM, HO KOMUTETOM II0
crtargaptaM SQL 6wi1 BeIOpaH TEPMUH RECURSIVE.

B nmokazaHHOM BEHIIIe IIpMepe B pabodell Tabnulle Ha KaXKoM 3Talle COOePKUTCS BCETro OfHAa CTPOKa U
B HeW IIOCJIeOBaTEIbHO HaKamauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToMm miare, Giaromapsi yCIOBUIO
WHERE, He BO3BpalllaeTCs HUYEro, TaK 4YTO BEIUUCIIEHHNE 3allpoca 3aBepIIaeTcs.

PekypcuBHBIE 3aIIPOCH OOLIYHO TPUMEHSIOTCSA [JIs1 PabOoThl C MEepapXWUYeCKUMU WU APEBOBUAHBIMU
CTPYKTypaMM [OaHHHIX. B KauecTBe IMOJIE3HOTO IpUMepa MOXKHO IIPUBECTH 3aIlpPoC, HaXOOSIINM Bce
HEIlOCPEe[ICTBEHHEIE U KOCBEHHBIE COCTABHBIE YAaCTU MIPOAYKTA, UCIIOIb3YS TOJIBKO TabJIUIy C IPSIMBIMU
CBSI3SIMU:

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

Pa6oTast ¢ peKypCHUBHBIMH 3alIpOCaMH, BaXKHO 00eCIIeYnuTh, YTOOB PEKYPCUBHAS YaCTh 3alpoca B KOHIE
KOHIIOB He BhIflajia HUKAaKuX KOPTexkel (CTPOK), B IPOTUBHOM CIIydae UK OyneT 6ecKoHeYHBIM. MHOTIa
IJISE 9TOTO JOCTATOYHO MPUMEHSTH UNION BMECTO UNION ALL, TaK KakK IPU 3TOM OyOyT 0TOPACHIBATHCS
CTPOKH, KOTOPHIE y2Ke eCTh B pe3ynbTaTe. OMHAKO YaCTO B ITUKJIIE BBHIIAIOTCS CTPOKH, HEe COBHAMAIOIINe
TIOMHOCTHIO C MPEABIAYIINMH: B TAKUX CIIy4asX MOXKET MMETb CMBICT MPOBEPUTH OMHO HJIM HECKOJIBKO
mone#, 4ToObl OIpemesuTh, He OblJa JIM TeKyIas TOYKa JOCTHUTHYTa paHbine. CTaHOAPTHHIN CIIOC00
pellieHusT MOJOOHBIX 3afay — BBEUUCIHUTL MAaCCUB C yXKe oO0paboTaHHBIMM 3HaYeHusMu. Hampumep,
paccMOTpuTe CIeOyIOUIui 3aIpoc, IPOCMATPHUBAIOIINE TabIUIY graph IO MO0 1ink:

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
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FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;

OTOT 3ampoC 3alUMKIIMTCS, €CJIM CBA3M link coAepzKaT UKL, TakK KaK HaM HYXKHO [OIy4daTh B
pe3ynbTaTe «depth», ogHO NMUITE ©3MEeHeHne UNION ALL Ha UNION He ITO3BOJIUT u30ezxKaTh 3al[UKIUBaAHUS.
BMecTO 3TOr0 MEI JOIKHEI KAK-TO OIIPEOEIUTD, YTO YK€ OOCTUTalId TEKYIEeN CTPOKHU, IIPONOsI HEKOTOPBIX
myTh. g 3Toro Mel goOaBisgeM [Ba CTonlOlla path M cycle M IMOIy4YaeM 3allpoC, 3AIIUINEHHBIA OT
3a0UKIIUBAHUA:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (
SELECT g.id, g.link, g.data, 1,

ARRAY [g.id],
false
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
path || g.id,

g.id = ANY (path)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

I[ToMuMO TIpPEeOOTBpAllleHUsS IIMKJIOB, 3HAYEHMS MaCCHBa YacTO OBIBAIOT ITOJIE3HBEI caMu IO cebe s
MIPENCTaBJIEHUSI «IIyTHU», IPUBEAIIEro K OIIPeNeIEHHON CTPOKE.

B o0mem cny4yae, Korpa [js BBISBIEHHS ILMKJAa HYXKHO IIPOBEPSATH HECKOJILKO IIOJIel, cJienyeT
WCIIONIb30BaTh MAacCUB CTPOK. Hanmpumep, eciu Hy>KHO CPaBHUTh HMONA £1 U £2:

WITH RECURSIVE search_graph(id, link, data, depth, path, cycle) AS (

SELECT g.id, g.link, g.data, 1,
ARRAY [ROW(g.fl, g.f2)]1,
false

FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1,
path || ROW(g.f1l, g.f2),
ROW(g.f1l, g.f2) = ANY (path)

FROM graph g, search_graph sg

WHERE g.id = sg.link AND NOT cycle

)
SELECT * FROM search_graph;

ITogcka3ka

YacTo nOys BBISIBIEHHS IUKJIA JOCTATOYHO OOHOTO OIS, M TOTda ROW () MOIKHO OITYCTHUTh. HpI/I
3TOM 6y;:[eT HCIIOJIb30BATECA HE MACCHUB JaHHBEIX COCTAaBHOI'O THIIAQ, A HpOCTOfI MacCCHuB, 4TO 6oree

3 dHeKTUBHO.

ITogcka3ka

OTOT aNropUTM PEKYPCHBHOTO BEIYKUCIIEHUS 3alIpOCa BEIIAET B Pe3yJIbTaTe y3JIbl, YIOPSIOOYEeHHEIE
«CHavana B MIUPUHY». YTOOBI HMOJNYYUTh PE3YAbTATHl, OTCOPTUPOBAHHLIE B MOPSOKE «CHadasla B
TIyOuHY», MOXHO T0OaBUThH BO BHEIIHUY 3aIlIPOC ORDER BY II0 CTONOLY «path», momydeHHOMY, KaK
TTOKa3aHO BHIIIIE.
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[71s1 TECTUPOBAHUS 3alIPOCOB, KOTOPHIE MOTYT 3allMKJIMBATHCS, €CTh XOPOIINH TPUEM — H00aBUTh LIMIT
B POOMTENLCKUY 3ampoc. HampumMep, Clenyoomui 3ampoc 3alUKIINTCS, eCITU He J00aBUTD IIPEIIOKEeHNe
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l1 FROM t

)
SELECT n FROM t LIMIT 100;

Ho B manHOM cjiy4ae 3TOro He IIPOMCXOAUT, TaK Kak B Postgres Pro 3ampoc WITH BEIDAET CTOIBKO CTPOK,
CKOJIBKO (paKTMUYECKYU IPUHUMAET POOUTENBLCKUH 3aITpoc. B mpon3BOACTBEHHOM CPEle UCIIOIb30BATh 3TOT
PUEM He PEKOMEHAYEeTCsI, TaK KaK Apyrue CUCTEMBI MOTYT BeCTH cels mo-gpyromy. Kpome T0oro, 3TO HE
OymeT paboTaTh, €C/IM BHEIIHUM 3allpOC COPTUPYET Pe3yIbTaThl PEKYPCUBHOI'O 3alIpoca UJIU COeqUHSIeT
UX C Opyro¥ Tabnulied, Tak KakK B NONOOHBIX CIIy4YasiX BHEIIHUM 3ampoc OOLIYHO BCE PABHO BHIOMpAET
pes3ynbTaT 3anpoca WITH IOTHOCTHIO.

3ampockl WITH UMEIOT MOIe3HOe CBOMCTBO — OHM BBIYUCHISIIOTCS TOJBKO pa3 [Jig BCETO POAUTEIHCKOTO
3ampoca, JaXke ecJiM 9TOT 3ampoC MJIM COCEeITHUE 3aIlpPOChl WITH o0pallaloTcs K HUM HEOOHOKPATHO.
Takum oOpa3oM, CIOKHBIE BRIYUCIIEHUS, PE3YJIbTAaTHl KOTOPHIX HYKHBI B HECKOJIBKUX MECTaX, MOXKHO
BBIHOCHUTH B 3@IIPOCHI WITH B Iesgx onTuMu3anuu. KpoMe Toro, Takue 3aIlpoChl IIO3BOJISIOT U36eKaTh
HeXeJlaTeIbHBIX BEIYUCIeHUN GYHKIUHN ¢ 10004HbIMU 3¢ derTamu. OgHAKO €CTh U oOpaTHasi CTOPOHA
— OTNTHUMH3ATOP HEe MOXKET PAcCIpPOCTPaAHUTh OTPAaHUYEHUS POOUTENHCKOTO 3aIllpoca Ha 3ampoc WITH
TakK, KaK OH [eJjlaeT 3TO AJIsi OOBIYHOI0 MOA3anpoca. 3ampoc WITH OOBIYHO BHIMIOMHSAETCS OYKBabHO U
BO3BpaAIllaeT BCe CTPOKM, BKJTI0YAsI T€, YTO MOTOM MOXKET OTOPOCUTDL POAUTENLCKUM 3ampoc. (Ho Kak O6b110
CKa3aHOo BHIIIE, BEIYMCIEHNE MOXKET OCTAHOBUTHLCS PAHbIIIE, €CITH B CCHIJIKE Ha 9TOT 3alpoC 3aTpedyeTcs
TOJIFKO OTPAaHWYEHHOE YHCJIO CTPOK.)

ITpuMepH BHIIIE TOKA3LIBAIOT TOJIHKO MPENJIOXKEeHUe WITH ¢ SELECT, HO TaKUM >Xe 00pa30oM ero MOXKHO
KCIIOIb30BATh C KOMaHOaMu INSERT, UPDATE ¥ DELETE. B KaXoM ciiy4ae OH IO CyTH CO30AET BPEMEHHYIO
TabuIly, K KOTOPOM MOXKHO 0OpPaTUTHCS B OCHOBHOM KOMaHZE.

7.8.2. I3MeHeHuMe B aHHbIX B WITH

B nipennoxkeHuu WITH MOXKHO TaKXKe MCIOIb30BaTh OIIE€PATOPH, U3MEHSIONIe OaHHbe (INSERT, UPDATE
UMu DELETE). 9TO IIO3BOJIZET BHIIIOJHATHL B OOHOM 3alpoce cpal3y HECKOJILKO pa3HBIX olepanui.
Hanpumep:

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;

9TOoT 3ampoc GhaKTUYECKHU IepeMellaeT CTPOKH U3 products B products_log. OnepaTop DELETE B WITH
yHansieT yKa3aHHBEIE CTPOKM M3 products M BO3BpAIlaeT UX COOEePKUMOE B IIPEOIOXKEHUN RETURNING; a
3aTeM TJIaBHBLIN 3alIPOC YUTAET 3TO COMEPKUMOE M BCTABIISIET B TAOMUIY products_log.

CrnenmyeT 3aMeTHUTh, YTO IpeAJioKeHHe WITH B HaHHOM CJiydyae IIPUCOEOUHSETCS K OIepaTopy INSERT,
a He K SELECT, BIOKE€HHOMY B INSERT. ITO HEOOXOOMMO, TaK KaK WITH MOXKET COOepKaThb OIepPaTOPHI,
U3MEHSIONINEe TaHHbIe, TONbKO Ha BEPXHEM YpOBHE 3ampoca. OgHAKO IIPU 9TOM IIPUMEHSIIOTCS OOBIYHBIE
IIpaBuia BUOUMOCTH WITH, TaK YTO K Pe3ynIbTaTy WITH MOXKHO 00paTUThLCS U U3 BJIOKEHHOI'0 ollepaTopa
SELECT.

OmepaTophl, U3MEHSOIINE HaHHBIE, B WITH OOBIYHO [OIIOJIHSAIOTCS IIPEIIOKEeHHeM RETURNING (CM.
Pazmen 6.4), KaK ImOKa3aHO B 3TOM IIpuMepe. BazKHO MOHMMAaTh, YTO BpeMeHHas TabIuIila, KOTOPYIO
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MOZKHO OyIeT MCII0JIb30BaTh B OCTAJILHOM 3aIlpoce, CO3MAETCS U3 pe3ylibTaTa RETURNING, a He I1eJIeBot
TabnuIel omepaTopa. Ecnu omepartop, U3MEHSIONIUM HaHHBIE, B WITH He MOMOJIHEH MNPEeIOKeHUEM
RETURNING, BpeMeHHas Tabnulla He CO3Ta€Tcsa U oOpallaThCsa K HeW B OCTaJbHOM 3aIpoce Heb3sd.
OmHaKO TakKOM 3ampoc BCE paBHO OyneT BHIONHeH. Hampumep, monycTUM CHeOyIOINUM He O4YeHb
IpPaKTUYHEIN 3aIIpocC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT BCce CTPOKH U3 TabIUIl foo U bar. IIpu 3TOM YHMCII0 3aAeMCTBOBAHHBIX CTPOK, KOTOPOE OJTYy4YUT
KJIMEeHT, Oy[eT IMOACYUTHIBATLCS TOJIBKO 110 CTPOKAaM, yOalEHHBEIM U3 bar.

PeKypCcUBHEBIE CCHITKHY B OTIePaTOpPax, MU3MEHSIONINX JaHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asX 9TO
OTPAaHMYEHUE MOYKHO 000WTH, 0OPATUBIINCH K KOHEYHOMY Pe3ynbTaTy PEKYPCUBHOTO WITH, HAIpuUMep
TaK:

WITH RECURSIVE included_parts (sub_part, part) AS (
SELECT sub_part, part FROM parts WHERE part = 'our_product'
UNION ALL
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);

9TOT 3allpoC yoalideT BCe HEIIOCPeOCTBEHHEIE 1 KOCBEHHBIE COCTAaBHEIE YAaCTHU IIPOOYKTA.

OnepaTopr, HU3MEeHAIIHne JaHHbIle B WITH, BBIIIOJIHAIOTCA TOJIBKO OOMH pPa3 U BCerpga IIOJIHOCThIO, BHE
3aBUCHMOCTH OT TOr'o, IPMHUMAET JIM UX PEe3yJIbTaT OCHOBHOM 3alIpoc. 3aMeThTe, UTO 3TO OTJIMNYAETCHA
OT noBegeHunsa SELECT B WITH: KaK TOBOPHJIOCE B IIPEeAbIAYyIeM pa3aesie, SELECT BBIIIOJIHAETCS TOJIBKO O0
TEeX II0P, IMMOKa €ro pe3yJIbTaThl BOCTpGGOBaHbI OCHOBHBIM 3aITpOCOM.

BrnoxxeHHbIE OllepaTOPHL B WITH BHIIIOJIHAIOTCSI OOHOBPEMEHHO OPYT C OIPYTOM M C OCHOBHBIM 3aIlIPOCOM.
TakuM o06pa3oM, MOPSOOK, B KOTOPOM OIIepaToOphl B WITH OymyT (GaKTU4YeCKU U3MEHSITh HaHHEIE,
HelpeqackasyeM. Bce 3Tu omepaTophl BHIIIOMHSIOTCS C OOHUM CHUMKOM OdHHbix (cM. ['maBy 13), Tak
YTO OHU HE MOTYT «BUMETh», KaK KaXObli M3 HUX MEHSEeT IlejieBble TaOnuipl. 3TO YMEHbIIAeT
addeKT HenmpenckalyeMoCcTH (GaKTUYEeCKOTO MOpPsAaKa M3MeHEeHUS CTPOK U O3HadYaeT, YTO RETURNING —
€OUHCTBEHHBIM BapHaHT llepefady M3MEHEeHHUM OT BIIO2KEHHHBIX OIIepaTOpPOB WITH OCHOBHOMY 3aIlpoCy.
Hanpumep, B aHHOM ClIy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM products;

BHEIIIHUH orepaTop SELECT BBIOACT LIEHBI, KOTOPHEIE OBLIH IO meucTBUSA UPDATE, TOTTa KakK B 3alpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)

SELECT * FROM t;

BHENIHUM SELECT BBIDACT U3MEHEHHLIE NaHHLIE.
HeomHoKpaTHOe M3MeHeHNe OJHOM U TOM e CTPOKH B paMKaX OJHOTO oIepaTopa He MOoanepKUBaeTCs.

HmMmeTs MecTO 6y11eT TOJILKO OJHO M3 HECKOJIbKHUX NU3MEHEHUMN U HagEXKHO OIIpenejInTh, Kakoe MMEeHHO,
4aCTO MOBOJIBPHO CJIOKHO (@ HMHOIJAa M BOBCE HEBO3MOXKHO). JDTO TaK Ke KacaeTcs Clly4asd, Korga
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CTpOKa yHansieTcs M H3MEHSeTCS B TOM Ke OIlepaTope: B Pe3ylIbTaTe MOXKET OBITh BBIIIOITHEHO
TOJIBKO O0OHOBNEeHUe. IToaTomMy B 00IIeM ciiy4dae ciaeayeT usberaTh IogoOHOT0 HaI0XKeHUS onepanui. B
4YaCcTHOCTH, u3beraiTe 1moa3ampocoB WITH, KOTOPLIE MOTYT HOBIUSATE Ha CTPOKH, U3MEHSIEMBIE OCHOBHBEIM
OIlepaToOpoM HJIM OIlepaTOpaMM, BJIOXKEHHBIE B Hero. Pe3ymbraT OEeWCTBHS TaKWX 3alpoCoB OymeT
HeIpencKa3yeMbIM.

B Hacrosamee BpeMsd, OJisd oIlepaTopa, U3MEeHAIero JaHHbie B WITH, B Ka4deCcTBe eJIeBOM HeJIb35
HCIIOJIE30BAaTh Ta6n1/1uy, O KOTOpOﬂ OIIpenesyieHO YCIIOBHO€E IIPaBUJIO MJIK IMIPaBUJIO ALSO UJIHU INSTEAD,
€CJIN OHO COCTOHUT U3 HECKOJIBKHX OIIEpPaTOpPOB.
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Postgres Pro npenocraBinsieT oib30BaTeIsIM OOTaThiii aCCOPTUMEHT BCTPOEHHEIX TUIIOB HaHHEIX. Kpome
TOTO, IOJIb30BaTEIM MOT'YT CO3aBaTh CBOU TUIIHI B Postgres Pro, ucnons3lysa komanny CREATE TYPE.

Ta6m/1ua 8.1 COOEePXUT BCE€ BCTPOEHHBIE THUIIEI OAaHHBIX o61.uero IOJIb30BaHUuA. MHoOrue us
AJIbTEPHATUBHBIX I/IMéH, HpI/IBeJIéHHBIX B CTOJ'[6LI€ «IICeBOOHUMEBI», UCIIOJIB3YIOTCA BHYTPH Postgres Pro
II0 UICTOPUYECKHUM IMTPDHUYHNHAM. B 3TOT CIIMCOK He BKIIIOYEHBI HEKOTODPhI€ YCTAPEBIIINE TUIIEI M1 TUIIBI OJIA
BHYTPEHHEroO IIPpUMEHEHUA.

Taoauma 8.1. TUNDBI TaHHBIX

AMmsa IIceBOOHHMbI Onucanue

bigint int8 3HaAKOBOe Iiefioe u3 8 6auT

bigserial serialS8 BOCbMUOANTHOE 1mejoe C
aBTOyBeJINYEHUEM

bit [ ( n) 1 6uTOBasi CTPOKAa (PUKCHUPOBAHHOU
IJIMHBI

bit varying [ ( n) ] varbit [ ( n) ] ouTOBas CTPOKa HepeMeHHOf/i
IJTMHBI

boolean bool jJoruyeckoe 3HaueHue (true/
false)

box OPSMOYTOIBHUK B IIJTIOCKOCTH

bytea OBOMYHBIE [JaHHBIE («MacCHUB
0amT»)

character [ ( n) ] char [ ( n) ] CUMBOJIbHAS CTPOKa
(PUKCUPOBaHHOU OJIVHEI

character varying [ ( n) 1] varchar [ ( n) ] CHUMBOJIbHasA CTPOKa HepeMeHHofI
IJTUHBI

cidr ceteBou agpec IPv4 unu IPv6o

circle KpyT B IIJIOCKOCTH

date KaJleHOapHasi maTta (ropd, Mecsi],
IEeHb)

double precision floats8 YHCJI0O OBOMHOM TOYHOCTH C
IJIaBaloIel TOYKOoH (8 6aiT)

inet ampec y3na [Pv4 unu IPv6

integer int, int4 3HAKOBOE qupréXGaﬁTHoe 11eryioe

interval [ mong 1 [ ( p) 1 HHTEepPBaJl BpeMeHU

json TEKCTOBBIE maHHBEIE JSON

jsonb OBOUYHBIE OaHHBIE JSON,
pa3obpaHHBIE

line npsMas B IIJIOCKOCTHU

lseg OTPEe30K B IIJIOCKOCTHU

macaddr MAC-apgpec

money OeHeXXHas cyMMa

numeric [ ( p, s) ] decimal [ ( p, s) ] BeIIIeCTBEHHOE YMCJIO 3aJaHHOM
TOYHOCTHU

path reoMeTpUYeCKu oyTh B
MIJIOCKOCTH
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HUMmsa IIceBOIOHHUMBI Onucanue

pg_lsn mociemoBaTENbHBEIM  HOMED B
xypHane Postgres Pro

point reoMeTpuYeckas TO4YKa B
TIJIOCKOCTH

polygon 3aMKHYTHIHN reoMeTpPUYEeCKUHU
IIyTh B IIJIOCKOCTH

real float4 YHUCJIO OOWHAPHOM TOYHOCTU C
IJjIaBalolne ToOuKoHu (4 6aiTa)

smallint int2 3HaKOBOe AByx0aWTHOE I11eJI0e

smallserial serial?2 oByxOalTHOE 1eJoe o
aBTOYBEJIUYEHUEM

serial seriald yeTHIpEXOaiTHOE 1emoe C
aBTOYBEIIMYEHUEM

text CUMBOJIbHASI CTPOKa IIepeMeHHOMN
OJTAHBL

time [ ( p) ] [ without time BpeMsa CyTOoK (6e3 4acoBOTO

zone ] mosica)

time [ ( p) ] with time zone |[timetz BpeMsda CYTOK C yLIéTOM 4YacoBOTI'O
mosica

timestamp [ ( p) ] [ without maTa W BpeMmsa (6e3 YacoBOTO

time zone ] mosica)

timestamp [ ( p) ] with time|timestamptz OaTa U BpeMs C ylléTOM YacoBOT'O

zone mosica

tsquery 3alIpoC TEKCTOBOI'O IIOMCKaA

tsvector OOKYMEHT OISt TEKCTOBOTO
TIOMCKa

txid_snapshot CHHMOK upgeHTUUKaTOpPA
TpaH3aKIuu

uuid YHUBEPCAJIbHBIN YHUKaJIbHBIN
UOeHTUGUKATOP

xml XML-gaHHBIE

CoBMeECTHMOCTDb

B cranpmapTte SQL omnurcaHH ClieqyIoIye TUITH (MJIN UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YACOBBEIM IIOSICOM U 0€3), t imest amp (C YACOBEIM IIOSICOM
u 0e3), xml.

Kaxpgpiii TUII maHHBIX UMeeT BHyYTPeHHee IIpefCcTaBlIeHNne, CKPEIToe QyHKIIUSAMU BBOAa ¥ BEIBOAa. [Ipu
5TOM MHOTHEe BCTPOEHHBIE THUIIBI CTAaHOAPTHEL U MMEIOT OYeBUOHEIE BHelllHHWEe ¢dopMmaTtsl. OOHAKO €CTh
TUIBL, YHUKaNbHEIE OJ1 Postgres Pro, HanpuMep reomMeTpudecKue IIyTH, U €CTh TUIIEl, KOTOPEIE MOTYT
UMeTh pa3Hble GpopMaTH], HaIpUMeD, gaTa u BpeMsa. HekoToprle dyHKIINK BBOLA U BHIBOJA HE SABISIOTCS
B TOYHOCTH OOpaTHBIMH OPYI K OPYTYy, TO €CThb pe3ynbTaT (PyHKUMK BEIBOOA MOXKET He COBIafaTh CO
BXOOHBLIM 3HAYEHUEM H3-3a IIOTEePU TOYHOCTH.

8.1. HucnosBbie TunbI
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YucioBEIE THUMIBI BKIIOYAIOT IOBYX-, YETHIPEX- M BOCHbMUOAUTHBIE II€JIbIE, YETHIPEX- U BOCHMUOAUTHEIE
4Yycja C IJIaBaloIlel TOYKOM, a TaKXKe HOEeCATHUUYHBIe Yucjla C 3aJjaBaeMO# TOYHOCTHLIO. Bce 3Tu THOE
nepeunciieHs B Tabnule 8.2.

Taoauma 8.2. YucjioBble THIOBI

UM Pasmep Onucanue Onama3oH

smallint 2 OaiiTa mejgoe B  HeOombioM|-32768 .. +32767
JuarasoHe

integer 4 6anTa TUOWYHBIA BBIOOp nOnisi|-2147483648
LEeJIbIX YHCeln +2147483647

bigint 8 6auT nesoe B 6omnbiroM|-9223372036854775808.
guamna3oHe 9223372036854775807

decimal IIepeMeHHEIN BellleCTBeHHOe uucno c|mo 131072 unudp [mo
YKa3aHHOU TOUYHOCTHIO |OEeCATUYHON TOYKU U OO0

16383 — mocne

numeric nepeMeHHBIN BellleCTBeHHOe uucno c|go 131072 mudp @mo

YKa3aHHOU TOYHOCTHIO |OECATUYHOU TOYKU U OO0
16383 — mocne

real 4 daniTa BeIlleCTBEHHOE YHCJIO C|TOYHOCThL B Ipepesnax 6
IepeMeHHOM TOYHOCTBIO |HECSITUYHBIX ITUDP

double precision 8 6auT BeIlleCTBEHHOE YMCJIO C|TOYHOCTHL B IIpefenax 15
ImepeMeHHOM TOYHOCTBIO |IeCATUYHBIX UMD

smallserial 2 OatiTa HeOompimoe 1eyoe c|l1..32767
aBTOYBETUYEHUEM

serial 4 batiTa mesioe c|1. 2147483647
aBTOYBEJTUYEHUEM

bigserial 8 6auT f6oinbiroe emoe c|l ..
aBTOyBeNTHYEHUEM 9223372036854775807

CUHTaKCHUC KOHCTAHT YHCJIOBBIX THUIIOB oItrcaH B [Tomgpaspnerne 4.1.2. [I71s 9TUX THUIIOB OIIPEeNelIEH ITOTHBIN
HabOP COOTBETCTBYIOIINX apUPMETHIECKUX OIIEPATOPOB U GYHKIIHI. 3a HOIOTHUTEIIbHBIMHU CBEAeHUSI MU
ob6patuTecs K I'mase 9. [TogpoGHee 3TH TUIILI ONTMCAHEI B CJIEAVIOIINX Pa3enax.

1.1. LLleno4yucneHHble TUNbI

TumEel smallint, integer M bigint XpaHST Lieble YHCJIa, TO €CTh YKcia 0e3 ApoOHON YaCTH, UMEIOIie
pasHble MONMyCTHUMEIE MHAIa30HEI. IIOMBITKA COXPAHWThL 3HAUEHWE, BHIXOMsdINee 3a PaMK{ OHalla30Ha,
IPUBEOET K OINOKe.

Yatie Bcero UCIOJIL3YETCHA TUII integer, KakK Haubosee cHajaHCUPOBAHHLIN BEIOOD MIMPUHEL AUana3oHa,
pa3Mepa u OBICTPOmEMCTBMS. THI smallint OOBIYHO IPHUMEHSIETCS, TOJBKO KOTOa KpalHe BaxKHO
YMEHBIIUTL pa3Mep OaHHBIX Ha OUCKe. TUI bigint IpegHa3Ha4YeH OJid TeX Cily4daeB, KOoraa 4ucia He
yMeIllaloTCs B AMala30H TUIA integer.

B SQL ompepeneHbl TOMBKO TUMH integer (MM int), smallint ¥ bigint. IMeHa THUIIOB int2, int4 u
int 8 BRIXOOST 3@ PaMKM CTaHOapTa, XOTsI MOT'yT paboTaTh U B HEKOTOPHIX npyrux CYB]I.

1.2. Yucna ¢ Npou3BOJILHOU TOYHOCTbIO

Tun numeric IIO3BOJSET XPAHHUTL YHCIAa C OYEHb OONbIIMM KojmdecTBOM I1udp. OH 0CoOGeHHO
PEKOMEHIYETCS OIS XPaHeHUs JeHeXKHBIX CYMM U APYTUX BEIUYUH, TIe BaXKHa TOYHOCTb. BrIuncieHus
C TUIIOM numeric JalOT TOYHBIE PE3YIILTATHI, TI€ 3TO BO3MOXKHO, HAIIPUMED, IIPU CII0XKEHUU, BRLIYUTAHUU
u yMHOXKeHnu. OgHAKO OIepally CO 3HAYEHUSIMH numeric BBHIIIONHSIOTCS TOpa3mo MeOjieHHee, YeM C
LEeNbBIMU YUCIIaMH WM C THIIAMHU C IIJIaBaloled TOYKOM, ONMMCAaHHBIMU B CIIEOYIOIEeM pa3merie.
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Huxke MBI HCIIONB3yEM CIIEOVIOIIME TEPMHHBI: MOYHOCMb 3HAYEHHsS numeric OIpemenser ooIee
KOJIMYeCTBO 3Haydalmx Hu¢p BO BCEM YHCJIe, TO €CTh KOJIMYECTBO ITUPP C ABYX CTOPOH OT OEeCATUYHOU
TOYKU. Macwmab numeric ompenenseT KOIUYECTBO OECATUYHBIX ITU(P B OPOOHOM YacCTH, CIpaBa OT
OecaTHYHOM Touyku. Hampumep, ymcno 23.5141 mmeeT TOYHOCTH 6 m MaciTab 4. LlemouuncieHHBIE
3HAYEeHUs MOXKHO CYMTATh YuciaaMu ¢ Macitabom 0.

Ins cronbua TUIA numeric MOXKHO HACTPOUTh U MAKCUMAIbHYI0 TOYHOCTh, U MAKCHMaJIbHBIN MacIiTad.
Cronber Tuna numeric 00BSABASIETCS CIEOYIOMINM 00pa3oM:

NUMERIC (TounocTh, Macmrab)

ToyHOCTHL pHONMKHA OBITH IIOJIOKUTEJIFHONW, a MacmTa® [IOJ0XKUTEIbHBEIM MM PAaBHEIM HYJIIO.
AnbTepHaTUBHBIU BapUaHT

NUMERIC (TOUYHOCTE)
ycTaHaBnauBaeT Macitab 0. Popma:
NUMERIC

0e3 yKasaHHMs TOYHOCTM M MacmTaba co3maéT crTonbell, B KOTOPOM MOXKHO COXPaHSTb YHCJIOBHIE
3HaYeHUs JII000M TOYHOCTH U MacinTaba B IIpefenax, moggepKuBaeMbIX CUCTEMOM. B cTosnb1re aTOTO THIIA
BXOIHBIE 3HaUeHUS He OyOyT NPHUBOAUTLCS K KaKOMy-uOo Maciitady, Torga Kak B cTonbiiax numeric C
SIBHO 3aJaHHBIM MacIITaboM 3HaUYeHUs MOATOHSIOTCA Iofx 3TOoT MaciuTab. (CtangapT SQL yTBepXKpaaer,
YTO I10 YMOJTYaHHUIO IOJIKEH yCTaHaBNMMBaThHCA MaciiTad 0, T. €. 3HAYEHUS NOJIKHEI IIPUBOOUTHCH K I1€JTBIM
yucjgamM. OgHAKO MBI CUMTaeM 3TO He OYeHb MOJIe3HBIM. Ec/iu [y Bac BaXkKHa IIEPEeHOCUMOCTD, BCerga
yKa3blBaliTe TOYHOCThL U MaciiTab aBHO.)

IIpuMmeyaHnue

MaxkcuMasbHO JOoIyCcTUMasl TOYHOCTh, KOTOPYIO MOKHO yKa3aTh B 00bsIBIeHUH THIIa, paBHa 1000;
ecIu Ke UCIIONIb30BaTh NUMERIC 0e3 yKa3aHHUsS TOYHOCTH, OEHCTBYIOT OTDaHUYEHUs, ONIMCaHHbIe
B Tabmnune 8.2.

Ecnu macmitTa® 3HaYeHUS, KOTOPOE HYKHO COXPAHUTh, IIPEBHIIIAeT 00bABIEHHBIM MaciiTad cTomnbiia,
cucTeMa OKPYTJIUT ero [0 3afaHHOI'o KomudyecTBa Iudp nocie Touku. Eciu xKe mocje 3Toro KoImu4ecTBo
uudp cieBa B CyMMe C MacIITaboM ITPEBBICUT OOBSIBIEHHYIO0 TOYHOCTD, IIPOU30UAET OIIrbOKa.

YucnoBele 3HaUYeHUA (GU3NUYECKU XpaHATCA 6e3 KakKux-nTubo MOMOHSIONINX HYJIeN cjieBa MK CIIpaBa.
Takum oOGpa3omMm, OOBSABJIIEMBIE TOYHOCTh U MaciuTab cToJyiblla OIpenensiioT MaKCHUMaJIbHBIM, a He
(uKkcupoBaHHLIN pa3Mep xpaHeHusA. (B 9TOM CMEIC/IE THUII numeric OOJbIIE TOXOXK HA TUM varchar (n),
4yeM Ha char (n).) [IeCTBUTENbHEINA pa3Mep XpPaHEHMsI TAKOTO 3HAYEHUS CKJIQIbIBAETCS U3 OBYX OauT
IJI KaXKOOH T'PYIIIE U3 YETHIPEX NP U HOTOTHUTEJIPHEIX TPEX-BOCHMU OaMT.

IToMKUMO OOBIYHEIX YHCEJI THUII numer ic MO3BOJISET COXPAHUTh CIIelMaJIbHOE 3HaYeHue NaN, 4YTO O3HadaeT
«not-a-number» (He 4ucno). Jlrobasi omepauus ¢ NaN BEIDAET B pe3ysbTaTe TOXKE NaN. 3alUChIBAs 3TO
3HAYeHHe B BUOe KOHCTAHTHI B KoMaHme SQL, ero Hy»KHO 3aK/JIOYaTh B alOCTPO(MEI, HAIPHUMEP TakK:
UPDATE table SET x = 'NaN'.PerucTp CUMBOJIOB B CTPOKE NaN He BazKeH.

IIpumMeuyanue

B GONBITMHCTBE peanu3aluil «He YKCIo» (NaN) CYUTAeTCs He PaBHEIM JIF000OMY OPyTroMy 3HAYEeHUIO
(B TOM yucne u caMoMy NaN). HToOwI 3HAaUEHUS numeric MOXKHO OBIJIO COPTUPOBATH U UCIIOIH30BaTh
B IPEeBOBUOHEBIX HHOEKcaX, Postgres Pro cunTaeT, YTO 3HAYEHUS NaN PaBHEI OPYT OPYTY U IPU 3TOM
OoJiblIle JIF00BIX YUCJIOBBEIX 3HaYEeHUM (He NaN).

Tumnsl decimal M numeric paBHO3HauHL. O0a 3TH THUIIA ONKMCAHEI B cTaHOapTe SQL.
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I[Tpu OKpyrJIeHWM 3HAUYEHWN THUN numeric BBIJAET 4YHMCJIO, OOJIBIIIee II0 MOMAY/II0, TOorma Kak (Ha
OONBIIMHCTBE IIIATPOPM) THIIEI real M double precision BHIOAIOT OnUKaWIlee YETHOE YUCIIO.
Hanpuwmep:

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
______ IO
-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 NN1aBalOLLLEN TOYKOM

Tunel JaHHBIX real U double precision XpaHAT NPUOMUKEHHBIE YUCJIOBEIE 3HAQUEHUS C IIepeMeHHON’
TOYHOCTHIO. Ha mpakTuKe 3Tu TUNH 06BIYHO peanulyioT ctanaapT IEEE 754 nnsg nBou4YHOU apupMeTUKN
C OJaBarollel TOYKOU (C OODVHapHOW M OBOMHOM TOYHOCTHIO COOTBETCTBEHHO), B TOU Mepe, B KAKOU €ro
MOANEePXUBAIOT IIPOLIECCOP, OlepalvoOHHasA CUCTeMa U KOMIIUIIATOD.

HeTouHOCTE 3mecCh BBEIPA2KAETCA B TOM, YTO HEKOTOPEIE 3HAYEHUS, KOTOPEIE HEJIb354 Hpeo6paaoBaTb BO
BHYTpeHHHfI Q)OpMaT, COXPAaHAITCA HpI/I6HI/I}KéHHO, TaK 4YTO IIOJIY4EHHO€ 3Ha4YeHHne MO2XKeT HECKOJIBKO
OTJIMYATBCA OT 3aIlIMCAHHOTO. praBJ’IeHI/Ie HOJIO6H]:>IMI/I omubOKaMu U UX PacCIIpoCTpaHeHue B IIponecce
BBEIUHCJIEHUU SIBISETCSA IIpegMeTOM HU3Y4YeHHs LEeJIOTO pa3fgeila MaTeMaTHUuKU U KOMHBIOTepHOfI HAYKH, U
30eChb HEe paCCMaTPHUBAETCsA. MEI OTMETHM TOJIBKO ciaenymouiee:

* Ecmu BaM HY2KHa TOYHOCTH IIPU XpaHEHUU U BRIYUCIEHUAX (HAallpUMep, OJI1 OeHEeXKHBIX CyMM),
I/ICHOJ‘Ib3y171Te BMECTO 9TOI'0O THII numeric.

e Ecau BBl XOTHUTE BBITIONHATH C 3TUMH THUIIAMH CJIOKHBIE BEIYMCIIEHUS, UMeIoInue OO0JIbIITYIO0
Ba’KHOCTb, TIIATEIbHO U3YYHUTE peanu3allfio ollepallnii B Ballle#d cpeme U 0COOEHHO TOBEMIEHNE B
KparHuX ciy4dasx (0eCKOHEeYHOCTh, aHTUIIEPEIIOTHEeHHE).

e TIpoBepKa paBeHCTBa OBYX YHCeJI C IJIABAIOIEl TOUKOM MOXKEeT He BCerga gJaBaTb 0KUIaeMbIi
pe3ynbTar.

Ha 6ompimuHCTBe MIaTdoOpM TUII real MOXKET COXPaAHUThL 3HadYeHUs B npenenax oT 1E-37 mo 1E4+37 ¢
TOYHOCTBIO He MeHbIIle 6 HeCATUYHBIX IUPP. Tul double precision IIpepjiaraeT 3HaYeHUS B Iuana3oHe
ot 1E-307 mo 1E+308 u ¢ TouHOCTbIO He MeHbIe 15 1mudp. ITonbiTKa COXpaHUTh CIIUIIKOM OOIbIINe
WU CJIMIIKOM MaJieHbKHe 3Ha4YeHUS IMPUBEOET K omubke. ECIM TOYHOCTH BBOOUMOTO YMCJIa CIUIITKOM
BeJIMKa, OHO Oy#eT OKpyTiaeHo. [Ipu monbITKe COXPaHUTh 4ncio, 6mu3koe K 0, HO HellpeACTaBUMOe KakK
otnuyHoe oT 0, TPOU30UIET OInOKa aHTUIIEPEIIOTHEHU .

IIpuMmeyanue

ITapameTp extra float digits ompemenseT KONMMYeCTBO AOIMOJHUTEIbHBEIX 3HaUalIuxX IUGp IpuU
nmpeoO6pa30BaHUM 3HAYEHUS C IJIaBalollledl TOYKOM B TEKCT mis BeIBoga. Co 3HAYEeHHEM II0
yMo4yanuio (0) BEIBOA OymeT OOWHAKOBEIM Ha BCeX miaTdopmMax, mogmepxkuBaeMerx Postgres Pro.
ITpu ero yBennyeHUH BEHIBOOUMOE 3HauUeHHe Yuciia OymeT 60jiee TOYHO IPEACTaBIAThE XPaHUMOE,
HO OT 3TOT'0 MOXKET IIOCTpafaTh IE€PEHOCUMOCTD.

B pomonHeHWe K OOBIYHHIM YHCJIOBHIM 3HAYEHHSM THIIBI C IIJIaBalOIIEd TOYKON MOTYT COJepKaTh
cledyrolye crelraabHble 3HaYeHU S :

116



Tunel JaHHBIX

Infinity
—Infinity
NaN

OHM TpPencTaBNISIIOT ocoOble 3HaueHwWs, onucaHHble B IEEE 754, coOTBETCTBEHHO «OECKOHEYHOCTH»,
«MUHYC OECKOHEYHOCTb» U «He umciao». (Ha KoMobioTepax, rae apudMeTHKa C IjIaBaloIel TOYKON He
cooTBeTcTByeT ctraumapTty IEEE 754, aTu 3Ha4YeHus, BEPOSATHO, He OyayT paboTaTh HOJIZKHEIM 00pa3oM.)
3anuceiBasgd 9TH 3HAYEeHUS B BUOe KOHCTAHT B KoMaHAe SQL, mX HYKHO 3akKJjiodaTb B allOCTPO(HI,
HalIpUMep Tak: UPDATE table SET x = 'Infinity'. Perucrp CMMBOJIOB B 3TUX CTPOKaX He BaXKeH.

IIpumMeuyaHnue

Cornacuo IEEE754, NaN He DOIKHO CYUTAThCS PABHBLIM JII0O0OMY IPYTroMy 3HAaYEHUIO C IJIaBaloIlei
TOYKOHM (B TOM 4YHCIIe M caMoMy NaN). UToOBI 3Ha4YeHWS C IIJIaBalollell TOYKON MOXKHO OBIIO
COPTUPOBATH U UCIIOJIb30BaTh B IPEBOBUOHEIX HHAEKCaxX, Postgres Pro cuuTtaeT, 4TO 3HaYEHUA NaN
PaBHEI OPYT OPYTY, U IIPU 9TOM OOJIbIIE TIOOBIX YUCIOBLIX 3HAYEHUHN (He NaN).

Postgres Pro Takxke nogmepzkuBaeT GopMaThl float U float (p), OTOBOPEHHEBIE B cTaHmapTe SQL, mns
YKa3aHus HETOYHBIX YMCJIOBEIX THUIIOB. 3H0EeChb p OIpefenseT MUHHMAJIbHO [OOIIyCTUMYIO TOYHOCTHL B
OsouuHblx Tu¢pax. Postgres Pro BocipruHUMaeT 3anuch OT float (1) A0 float (24) Kak BEIOOD THUIIA real,
a 3amuCh OT float (25) IO float (53) KakK BEIOOP THUIA double precision. 3HaUYEHUS p BHE OOIIyCTUMOTO
Ouala30Ha BHI3BIBAIOT OIIHMOKY. Eciiu float yKasbiBaeTCs 6€3 TOYHOCTH, ITOAPa3yMeBaeTCs THUII double
precision.

IIpuMmeyanue

IIpenmonoxkeHue, YTO THUIIBI real ¥ double precision MMeOT B MaHTucce 24 um 53 Outa
COOTBETCTBEHHO, CIIpaBEeJINBO [OJI BCeX peaju3aliui mjasaromel Touku no ctaugapty IEEE. Ha
minatdopMax, He nogaepxkuBaiomux IEEE, pa3amMep MaHTHCCH MOXKET HECKOIbKO OTINYaThCSA, HO
IJIS IPOCTOTHL [UAIlla30Hbl p Be3[e CUUTAI0TCA OOUHAKOBEIMU.

8.1.4. NocnepoBaTesibHbie TUMNDI

Tumnsl faHHBIX smallserial, serial U bigserial He SBISIOTCS HACTOSIIUMU TUIIAMU, @ IIPEOCTABISIOT
coboli mpocTo ymoOHOEe CPEeNCTBO [JIT CO3MaHUSA CTOJIOIOB C YHUKAJILHBIMM HOEHTUDUKaTOpaMu
(momo6HOEe CBOMCTBY AUTO_INCREMENT B HeKOTOpPEIX CYEB]I). B Tekyle# peanu3aiuy 3allUCh:

CREATE TABLE wmMg_Tabmuner (
Mg _cronbrga SERIAL
)i

PaBHO3HaA4YHa CIIEOYIOIINM KOMaHOaM:

CREATE SEQUENCE mmMg_Tabmnuyel_uMg_Ccronabra_sed;
CREATE TABLE wmM4a_Tabmuner (
uMg_cronbra integer NOT NULL DEFAULT nextval ('wmmdg_rabaungel kMg _cTonbra_seq')
)
ALTER SEQUENCE wmMg_rabnunel_uMd_cronbra_seq OWNED BY wummg_Tabmauiel. MMS_CTOROLAE;

To ecTh mpu OIpemeneHMH TaKOro THUMIA CO3MAETCs IIEIOYHCIIEHHBIM CTOJ0ell co 3HadYeHUeM II0
YMOJIYaHUIO, U3BJIEKAaeMbIM M3 TeHepaTopa I0ocieOoBaTelbHOCTHU. UYT0OBI B cTOJIOEel] Henb3sd OBLIO
BcTtaBuTh NULL, B ero onpepnesnenue no06aBiIsieTcsi orpaHuyYeHue NOT NULL. (Bo MHOTHUX cly4dasix TaKiKe
uMeeT CMEBICT HOOaBUTL MOJIT 9TOT0 CTOJOIA OTpPaHMYEHHsT UNIQUE MM PRIMARY KEY OIS 3aIllUTEI
OT OImMOO0YHOro moOaBleHUsS OyOIUPYIOMINXCS 3HAUYEHHW, HO aBTOMATHYECKH 3TO HE MIPOUCXOIUT.)
IMocnepusis KOMaHOa OMHpefesseT, YTO IOCIeOOBaTEeIbHOCTh «IIPHUHAMOJIERKUT» CTOJIOIy, TaK YTO OHa
OymeT ymaneHa IpH yOaJeHuu CTOJIONa UK TaOIHITH.
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IIpumeuanue

Tak KakK TUIHB smallserial, serial M bigserial pealn30BaHLI Yepe3 MOCJIIEO0BATEIbHOCTH, B
YHCJIOBOM PSOY 3HAYEHUI CTOJIOIIa MOTYT 00pa30BBIBATHCS IIPOIIYCKH (MIIM «IOHIPHEI»), HazKe eCJIu
HUKaK#We CTPOKM He yHalsalnuch. 3HA4YEeHUEe, BBIAEI€EHHOE U3 II0CIEeNOBaTEIbHOCTHU, CUMTAETCH
«3aJleliCTBOBAaHHBIM», JaXKe eCIIH CTPOKY C 9THUM 3HaYeHHEeM He yOaJIoCh BCTABUTH B TAOIUILY. ITO
MOZKeT IPOM30UTH, HAaIPHUMep, IIPKU OTKATe TPAaH3aKIIuY, NoOaBidioIlel maHHble. CM. omMcaHUe
nextval () B Pa3gene 9.16.

YT0O6HB! BCTAaBUTD B CTOJNIOEIl serial cienymilee 3Ha4eHue IMoCjIed0BaTeJIbHOCTH, eMY HY2KHO ITPDUCBOUTH
3Ha4YeHHe I10 YMOJIYaHHUIO. DTO MOXKHO cHenaTh, MO0 UCKITIOYUB €ro U3 COMUCKa CTONIOIIOB B ommeparTtope
INSERT, 1100 C IIOMOIIIBIO KJTI0YEBOI'0O CJIOBa DEFAULT.

HMeHa THUIOB serial WM seriald4 PaBHO3HAYHBI: OHM CO3TAIOT CTOJIOIEI integer. TaK Ke SBIISIOTCS
CMHOHMMAaMH MMeHa bigserial M serial8, HO OHM CO3[AIOT CTONOLEI bigint. THUO bigserial crlemyeT
KCIIONIb30BaTh, €CJIM 3a BCE BpeMs XKU3HM TAOIHIBl IIJITAHHPYETCS HCIIOIb30BaTh OOJIbIIE YeM 2
3HauYeHWM. M HakoHeIl, CHHOHUMAaMH SIBISIFOTCSI KMEHA TUIIOB smallserial M serial2, HO OHHM CO3HAIOT
crojyberll smallint.

ITocnegoBaTebHOCTh, CO3MAaHHASA OJig CTONONA serial, aBTOMATHUYECKH YHAISIETCA HPU yOaJleHUU
cBsi3aHHOTO cTO0I1a. ITocnemoBaTeTbHOCTE MOXKHO YOAIUTh U OTHEJIBHO OT CTO/I0Ia, HO IIPU 3TOM TaKKe
OymeT ymajieHo onpepnesieHre 3HaUYeHUS 110 YMOIT9aHUIo.

8.2. leHe)XHble TUNbl

Tun money XpaHUT OEHEXKHYI0 CyMMY C GUKCUPOBAHHOM APOOHOM YacThio; cM. Tabnuily 8.3. TOYHOCTH
OpoOHOM YacTu OmpenessieTcss Ha ypoBHe 06a3bl MaHHBIX MapamMeTpoMm lc monetary. IIns muama3oHa,
TTOKa3aHHOTO B TaOmuIle, IPEANoaraeTCs, YTO YUCI0 COOEPXKUT [ABa 3HaKa IOCHe 3amsATou. BxomHbie
OaHHbIE MOTYT OBITH 3aIIMCAHHBI TO-PA3HOMY, B TOM YHCJI€ B BUIE IIEIBIX U IPOOHBIX YMCETT, a TAKIKE B BUME
CTPOKH B IeHEeXXHOM ¢opMaTe, Hampumep '$1,000.00'. BEIBOOATCS 3T 3HAYEHUS OOLIYHO B [eHEKHOM
opmarte, 3aBuUCSIIEM OT PETHOHAJIPHEIX CTAHOAPTOB.

Taoaumna 8.3. [IleHeXKHBIe THIIBI

AMmsa Pasmep Onucanue Ouama3oH

money 8 GauT IeHeXHasl CyMMa -92233720368547
758.08
+92233720368547
758.07

Tak Kak BHIBOAMMEIE 3HAYEHUS 9TOr0 TUIIA 3aBUCAT OT PerMOHAJIbHBIX CTAHAAPTOB, IIONLITKA 3arPy3UTh
DaHHBEIe TUIIA money B 0a3y HaHHBIX C OPYTMM IIapaMeTpoOM lc_monetary MOXKeT OBITh HeyAa4dHOH. Bo
uzbexxaHue IONOOHEIX IP006IeM, IIpexke YeM BOCCTaHaBINBATh KOIINIO B HOBYIO 6a3y JaHHBIX, yOeIUTeCh
B TOM, YTO IlIapaMeTp lc_monetary B 9TOU 0a3e HaHHEIX UMeeT TO XKe 3HaueHUe, UYTO U B UCXOOHOU.

3HaAYeHUS THUIIOB numeric, int M bigint MOXKHO IPUBECTH K THUITY money. I[IpeoOpa30BaHus TUIIOB real
1 double precision Tak K€ BO3MOZXKHEI Yepe3 THUIl numeric, HAIIPUMEDP:

SELECT '12.34'::float8::numeric: :money;

OpgHaAKO HCIIOJIL30BATh YHCJA C IIJIaBaloIleM TOYKOM s HeHEeXKHEIX CYyMM H€ PEKOMEHOYeTCsa H3-3a
BO3MOXKHEIX OIITHO0K OKPYTJIEHUs.

3HaYeHHE money MOXKHO HNPHUBECTH K THUILy numeric 0e3 moTepu TOYHOCTHU. [IpeoOpa3oBaHUE B APyTrUe
THUITBI MOXKET OBITh HETOYHBIM ¥ TaKzKe [OJIZKHO BBHITIOIHSATHCS B [IBA dTalla:

SELECT '52093.89'::money: :numeric::float8;
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ITpu pmeneHWM 3HAYEHWsI THIIA money Ha IIEJIOE YHCJIO BBIIOJIHSIETCS OTOpachiBaHWE OPOOHOM YaCTH
¥ TIOJIy4YaeTcs Ieyoe, OiumxKaiiiiee K HyI0. YTOOBI IIOIYyYHUTh PE3YNIbTaT C OKPYTJIEHWEM, BHIIIOJTHUTE
mejieHue 3HAYeHUs C MJIaBaloIel TOYKOM UM IPUBEIUTE 3HaUYEHNe TUIIA money K numeric [0 AENeHUs,
a 3aTeM TIPUBEOUTE Pe3ynabTaT K TUmMy money. (IlocremHuii BapWaHT NPEONOYTUTENIFHEE, TAK Kak
HWCKII0YaeT PUCK mOoTepu TOYHOCTH.) Korma 3HaveHHWE money OENMUTCS Ha OPYroe 3Ha4YeHHE money,
pe3ynbTaToM OyIeT 3HaueHHe TUIa double precision (TO €CTh IPOCTO YMCIIO, HE MeHeXKHasI BeTUUYnHA);
meHeXHbIe eIUHUITE U3MEPEHUS TP JeJIeHNHU COKPAaIlaiTCs.

8.3. CUMBOJIbHbIE TUMNbI

Taoaumna 8.4. CHMBOJ/ILHBIE THIIBI

HUmsn Onucanue

character varying( n), varchar( n) CTPOKa OrpaHMYeHHOU IIepeMEHHON OJIMHEI

character ( n), char( n) CTpPOKa (bI/IKCI/IpOBaHHoﬁ OJIUHBI, MOOIIOJIHEHHAas
npobemamMu

text CTPOKa HeOTpaHUUYEeHHOMN IIepeMeHHOMN OJINHEI

B Ta6nuue 8.4 nmepedyucsieHbl CHMBOJILHBEIE TUIILI 00111eT0 Ha3HAaYeHus, HoCTyIIHEIe B Postgres Pro.

SQL ompepmensieT OBa OCHOBHBIX CMMBOJIbHBLIX THIA: character varying(n) M character (n), TOe n —
MOJIOXKUTENbHOE Yyuciio. O6a 3T TUIIAa MOTYT XPaHUTb TEKCTOBEIE CTPOKM [JIMHOM [0 n CUMBOJIOB (HE
OariT). [TonmpITKa COXpaHUTH B CTOJIOIE TAKOro TuMNa 60jiee MIMHHYIO CTPOKY IIPUBEOET K OIINOKE, eCiiu
TOJILKO BCE JIMIITHHME CHMBOJILI HE SIBJISIOTCS mpobenaMu (Torma OHM OyOyT yCedeHBl A0 MaKCHMAaJIbHO
OOIIYCTUMOM OJIMHEI). (DTO HECKOJBKO CTpaHHOE HCKIII0UeHHNe IIPOAMKTOBaHO cTaHmapToM SQL.) Eciu
OIMHA COXPaHSeMOU CTPOKM OKa3hIBAETCSI MEHbINe OOBSBIEHHOM, 3HAUEHUS TUIlA character OyOyT
HOOIIOJIHATCSA Hp06eJ'IaMI/I,' a THUII character varying IPOCTO COXPAHUT KOPOTKYIO CTPOKY.

[Tpy DONBITKE SIBHO IIPUBECTU 3HA4YEHUEe K TUNY character varying(n) HUIU character (n), 4acTb
CTPOKH, BBHIXOOAIlasd 3a I'PaHUOY B n CHMBOJIOB, YHAJIAE€TCd, H€ BBI3BIBAA OLITHOKH. (STO TaKZXKe
IPOOMKTOBaAHO cTaHmapToM SQL.)

3amucu varchar (n) W char (n) SBASIOTCS CHHOHHMAaMHM character varying (n) ¥ character (n),
COOTBETCTBEHHO. 3allUCH character 0e3 YKa3aHUus OJIUHBI COOTBETCTBYET character (1). Ecnu xe gnuHa
He yKa3bIBaeTCs OIS character varying, 9TOT THUI OymeT IPUHMMATL CTPOKH I000T0 pa3Mepa. ITo
OBeOeHUeE ABIsAeTCa pacmupenueM Postgres Pro.

ITomumMmo aToro, Postgres Pro mpenmaraeT THUII text, B KOTOPOM MOXKHO XPaHUTh CTPOKHU ITPOM3BOJIbLHOU
OJIUHEBL. XOTS THI text He onucaH B cTaHngapTe SQL, ero nogmepxxuBaioT u HeKoTOpeie apyrue CYBIT SQL.

3HaueHusI THIIA character d)H3I/I‘-IeCKI/I OOITIOJIHAKTCS HpOﬁeHaMI/I OO0 n CHMBOJIOB M XPaHATCHA, a
3aTeM OTO6pa}KaIOTCH B TaAKOM BH[E. OJIHaKO IIpU CPpABHEHHU [OBYX 3HAQYEeHUM THUIlA character
OOIIOJIHAIOIIIN e npo6em>1 CUHHUTAIOTCS HE€3HA4YalllUMH X UTHOPHUPYIOTCH. C IIPAaBUJIaMH COPTHUPOBKHU, I'Ie
l'[p06eJ'II>H]>Ie CHMBOIJIBL ABJIAIOTCA 3HA4YAIllMMHK, 3TO IIOBeOE€HHEe MO2XKET IIPHUBOOUTH K HEOXKHIAHHBIM
pe3ynbTaTaM, HanpuMep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHéT true
(ycrmoBue OymeT MCTHHHBIM), XOTsI B jokanmu C cuMBon mpoGejia cyuTaeTcss OOJbIlle CHUMBOJIa HOBOM
cTpoku. IIpu mpuBegeHUN 3HAUEHUS character K APYrOMY CUMBOJIBHOMY THUITY AOIOIHSIONINE TTPOOEIhI
0oTOpacHBaAOTCSA. 3aMETbTE, YTO 3TU ITPOOEIEl HeCym CMBICIIOBYIO Harpy3Ky B THUIIaX character varying
¥ text W B IIPOBEPKaX ITI0 I1abI0HaM, TO €CTh B LIKE M PEryIsiPHBIX BEIPAKEeHHUSX.

Kakve MMeHHO CHMBOJIEI MOXKHO COXPaHUTL B 3TUX THUIMAX AAaHHBIX, 3aBUCUT OT TOro, Kakoil Habop
CHUMBOJIOB OBIJT BEIOpAH IIpK CO3maHuM 0a3bl MaHHBIX. OmHAKO CUMBOJ C KomoM O (MHOTOa Ha3bIBaeMHBIH
NUL) coxpaHUTb HeJIb35I, BHE 3aBHCUMOCTH OT BEIOpaHHOrO Habopa CHMBOJIOB. 3a MMOAPOOHOCTSIMU
obpaTtuTecs K Pasmeny 22.3.

[ xpaHeHUs KOPOTKOM CTpPoKM (mo 126 6aiT) TpebOyeTcs OOMONHUTENBHBEIM 1 6aliT IIioCc pa3Mep
caMoO¥ CTPOKH, BKJIIOYAs OOIOJIHSIONINE IPOOENIEl OjId TUMA character. JIS CTPOK OAIUHHEE TPeOyeTCs
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He 1, a 4 pmomomHUTENbHBIX OadiTa. CHCTeMa MOXKET aBTOMATHYECKH CXKUMAaTh OIIHHHBIE CTPOKH,
TakK 4YTO (U3MYECKHH pa3Mep Ha OHUCKe MOXKeT OHTh MeHbine. OYeHb OJIUHHBIE TEKCTOBBIE CTPOKH
TIePEeHOCSTCS B OTOEIbHBIE TaOHIIBl, YTOOL OHYM He 3aMe[JIsiii paboTy ¢ ApyruMH cToiI0amMu. B mo6om
cllydyae MaKCHMaJIbHO BO3MOXKHBIM pa3Mep CTPOKHU cocTamiseT okono 1 I'B. (Jomyctumoe 3HadeHUe
n B OOBSBIIEHUH THIIA JAHHBIX MEHBIIE 3TOr0 YKCJIa. JTO OOBSCHSIETCS TeM, YTO B 3aBUCHMOCTH OT
KOOUPOBKH KaXKOLIM CHMBOJI MOXKET 3aHHMaTh HECKOJIbKO 0aMT. Ecinu BHI XKejlaeTe COXPAHSATL CTPOKU
0e3 onpenenéHHOro mpeaesia OJIUHB, UCIIOIb3YUTEe TUIIEL text UJIM character varying 6€3 yKasaHUS
IJIMHEL, a He 3afaBaiiTe Kakoe-1ubo O0bIIoe MaKCUMaJIbHOe 3HaYeHue.)

IToocka3ka

ITo GBICTPOOENCTBHUIO 3TH TPH THIIA MPAKTUYECKH HE OTJIMYUAIOTCS APYTr OT ApPyra, He cYuTas
60JIBIIIEr0 pPa3Mepa XpaHEeHUs [JIsI THIIA C OOMOJTHSIOIINME IIPo0elaMy ¥ HECKOJIBKUX MAIlTMHHBIX
orepanui s MPOBEPKHU [JINHEI ITPY COXPAaHEHUU CTPOK B CTONOIIE C OTPAaHNYEHHOM IIUHON. X0TSA
B HeKoTopheiXx CYB]I Tum character (n) paboTaeT O6vicTpee opyrux, B Postgres Pro sTo He Tak; Ha
mesie character (n) OOBIYHO OKa3bIBAETCSA Me[JIeHHEee OCTaJIbHLIX TUIIOB U3-3a 60/IbIIEeT0 pa3Mepa
OaHHEBIX U 00Jiee MeJIeHHONW COPTUPOBKU. B OOJILIIIMHCTBE CIIy4aeB BMECTO HEro JIy4llle IPUMEHATh
text WU character varying.

3a uHpopMaluelr O CHUHTAKCHCE CTPOKOBHIX KOHCTAHT oOpaTtutech K Ilompasmeny 4.1.2.1, a 006
UMEIOIINXCS onepaTopax u GYHKIIUIX Bbl MOXKeTe Y3HaTh B ['71aBe 9.

IIpumep 8.1. Ucnojib30BaHHE CUMBOJILHBIX THUIIOB

CREATE TABLE testl (a character(4));
INSERT INTO testl VALUES ('ok');

SELECT a, char_length(a) FROM testl; —-
a | char_length

______ +_____________

ok \ 2

CREATE TABLE test2 (b wvarchar(5));

INSERT INTO test2 VALUES ('ok');

INSERT INTO test2 VALUES ('good ')

INSERT INTO test2 VALUES ('too long');

OUIMBKA: 3HaueHMHe He yMemaeTcd B Tull character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-- 9BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ O
ok \ 2
good | 5
too 1 | 5

OyHKIUA char_length paccmaTrpuBaetcsa B Paspene 9.4.

B Postgres Pro ecTh elé gBa CUMBOJIBHBIX TUIIa QUKCUPOBAHHOM OJIWHEI, IPUBEIEHHEIE B Ta0muie 8.5.
Tum name CO3maH MO/AbKO OJIST XpPaHEHUS WOEHTUOUKATOPOB BO BHYTPEHHUX CHUCTEMHBIX TabuIiax
¥ He IpemHa3HayeH OJis OOBIYHOTO ITPMMEHEHHS MOJIL30BaTensMH. B HacToslllee BpeMs ero mauHa
cocTapisieT 64 Gatita (63 ASCII-cuMBoOIa IIJIIOC KOHEYHLIM 3HAK), HO B MCXOOHOM KOofe C OHa 3afaeTcs
KOHCTAHTOM NAMEDATALEN. DTa KOHCTAHTa OIIPENesIsieTCs BO BPeEMSI KOMITUISIIUY (M €€ MOXKHO MEHSTh
B 0COOBIX CJIy4asiX), a KpoMe TOro, MaKCHUMaibHas OJIMHA II0 YMOJTYaHUIO MOXET OBITh YBelIWdYeHa B
CHedyIonux Bepcusx. Tum "char" (oOpaTHUTe BHUMaHWe Ha KaBBIYKK) OTJIUYAETCS OT char (1) TEM, 4TO
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OH (baKTI/I‘-IeCKI/I XPAHUTCA B OOHOM baiite. OH HCIIOJIB3YETCA BO BHYTPEHHUX CUCTEMHBIX Ta6m/1uax O
IIPOCTHBIX nepeqncneHHﬁ.

Taoauma 8.5. CnenuajabHbBIEe CHMBOJIBHBIE THIILI

Hms Pa3mep OnucaHue

"char" 1 6aut BHYTPEHHUN OOQHOOANTHRIN THUT

name 64 Garita BHYTPEHHUN THUI [ UMEH
00BEKTOB

8.4. IBOUYHbIE TUNbI AAaHHbIX

s XpaHeHUs JBOUYHHIX JAaHHBIX [IpedHa3HavYeH TUII bytea; CM. Ta6n1/1uy 8.6.

Taoiumna 8.6. IBOHMYHBIE THIIBI JAaHHBIX

HUmsn Pasmep Onucanue
bytea 1 wmnmm 4 6Galita IJIIOC caMa|gBOWYHAs CTpPOKa IIepeMEHHOU
IBOMYHAs CTPOKa IJTUHBI

[IBouYHBIE CTPOKU MPEICTABJIAIOT COO0M IOCIemOBaTEIbHOCTh OKTETOB (6alT) U MMEIOT OBa OTIIHYUS
OT TEKCTOBBIX CTPOK. BO-TIEPBEIX, B HBOMYHBIX CTPOKAX MOXKHO XPaHUThL O0alThl ¢ KogoM 0 M OPyTUMH
«HelleyaTaeMBIMU» 3HaueHUAMU (OOBIYHO 3TO 3HAYEHUS BHE OEeCATUYHOro muamasoHa 32..126). B
TEKCTOBBIX CTPOKAaX HEeJIb351 COXPAaHATh HyJeBble OaMTH, a TaKXKe 3HAUEHWsS U II0CIIeIOBAaTEIbHOCTH
3HAYEHWH, He COOTBETCTBYIOIIHE BHIOPAaHHON KOOUPOBKEe Oa3bl JaHHBIX. BO-BTOPHIX, B OIEepalUsx
C OBOMYHBIMM CTpPOKaMu oOpaOaThIBaroTCAd OaWTHl B YHMCTOM BHAE, TOTOAa KaK TEKCTOBBIE CTPOKH
006pabaThIBAIOTCS B 3aBUCUMOCTH OT SI3BIKOBBIX CTAHIAPTOB. TO €CTh, HBOMYHBIE CTPOKH OOJIBLIIIE TTOOXOOSIT
OIS JaHHBIX, KOTOPHIE MPOTPAaMMUCT BUOUT KaK «IIPOCTO GAWTHI», & CHMBOJIBHEIE CTPOKH — [JIsT XpPaHEeHUST
TEKCTa.

Tum bytea mogmepzKuBaeT ABa (popmMaTa BBOAA U BHIBOMA: «IIECTHANIATEPUYHBIN» U TPAOUITMOHHBIN 15
PostgreSQL ¢opmart «creImnocienoBaTeIbHOCTEN ». BXoOgHbBIE MTaHHBIE HPUHUMAIOTCS B 000uX hopMaTax,
a ¢dopMaT BBIXOOHBIX AAHHHIX 3aBUCHUT OT HapamMeTpa KoHpurypaimuu bytea output; mo ymosmdgaHuO
BeIOpAH ITeCTHAAIATEPUYHEIN. (3aMeThTe, YTO IIeCTHAAIlaTEPUYHLIN (hopMaT ObLT BBEIEH B PostgreSQL
9.0; B paHHUX BEPCHUSIX U HEKOTOPHIX IIPOrpaMMax oH He OymeT paboTaTsk.)

Cranpmapt SQL ompepernsieT Opyro¥ THUN OBOUYHBIX HAHHBIX, BLOB (BINARY LARGE OBJECT, OOJIBIIOHN
OBOMYHBINA 00BeKT). Ero BXxomHOU ¢GopMaT OT/IMYaeTCs OT POpMaTOB bytea, HO PyHKIIMH B OIIePaATOPH
B OCHOBHOM T€ €.

8.4.1. LllecTHapuaTepnyHbin popMaT bytea

B «mecrtHapnatepudyHoM» QopMarte OBOWYHBIE HaHHBIE KOOUPYIOTCS OBYMS LIeCTHAOIATEePUYHBIMU
nudpamMu Ha O6a¥T, IPU 3TOM HepBas Hudpa COOTBETCTBYeT ctapiuM 4 6utaMm. K monydeHHON CTpPOKe
mobaBmsieTcs npeduKc \x (4TOOBI OHa OT/IMYaachk OT popMaTa CIEeINoCcieq0oBaTeIbHOCTH). B HEKOTOPHIX
KOHTeKCTax 00paTHYIO KOCYIO YepTy HyKHO 9KpaHUpPOBaTh, Iponybnruposas e€ (cM. [Togpasmen 4.1.2.1).
BBoguMeie IlecTHaplaTepU4YHbIe IMGPHI MOTYT OBITH B JIIOOOM PErucTpe, a MeXOy IapaMu Iudp
IONyCKaloTCs MpoOeibHbIE CUMBOJIBI (HO He BHYTPHU Ilaphkl U He B Hadalie IIOCJIEOBATEILHOCTU \x).
9ToT popmMaT COBMECTUM CO MHOXKECTBOM BHENITHUX NIPUJIOKEHUN U IMPOTOKOJIOB, K TOMY K€ OOBIYHO
npeobpasyeTcs GBICTpee, IO3TOMY IIPEAIIOUYTUTENIbHEee UCIIONIb30BaTh €ro.

[Tpumep:

SELECT '\xDEADBEEF';

8.4.2. ®dopmMaT cneuynocsenoBaTesIbHOCTEN bytea

dopMaT «CIeNIoCcIenoBaTeIbHOCTEN» TPAoUIIMOHHO UCIIONIb30Baicsa B Postgres Pro gnsa 3HaveHuy tuma
bytea. B HéM IBouMYHAas CTPOKa MPEICTABIAETCS B BUOE IMociaemoBaTeIbHOCTH ASCII-cuMBOIOB, a OANTHI,

121



Tunel JaHHBIX

HemnpenacTaBuMbie B Buae ASCII-cuMBOJIOB, IepefaloTCs B BUIe CIIEINoCciefoBaTeNIbHOCTEN. DTOT hopMaT
MOZKeT OHITh YIOOEeH, eCJIi C TOUKH 3PEHUs IPUI0KEeHHUS ITpeacTaBleHre 0alT B BUOe CHUMBOJIOB UMEET
cMbBIc. Ho Ha mpakKTHKe 3TO OOBIYHO CO3TA€T IyTAHHUIY, TaK KaK OBOMYHLIE W CUMBOJIPHBIE CTPOKH
MOT'YT BBITJISIIETh OOUHAKOBO, @ KPOME TOI'O BEIOpAHHBINM MEeXaHHU3M CIIelII0CIeqOBaTeIbHOCTeH JOBOILHO
HeYKITI0XK. [T09TOMy B HOBHIX ITPUIIOKEHHUSAX 3TOT (popMaT OOLIYHO HE CTOUT HUCIIOIb30BaTh.

IlepemaBass 3Ha4YeHUs bytea B (opMaTe CIeINIoCcIeNoBaTeIbHOCTH, OalTEl C ONpeneIeéHHLIMU
3HAYEHUSIMU HeoOX00UuMO 3allMCHIBATL CIEIHAaJIbHBEIM 00pa3oM, XOTS TaK MOXMCHO 3alHuCHIBATh U
BCe 3HauYeHus. B o0iieM Bume OjIsi 3TOro 3HauYeHue OaliTa HYKHO IIpeoOpa3oBaTh B TPEX3HAYHOE
BOCBMEPHUYHOE YHCJIO U HOOaBUTH Ileped HUM O0OpaTHYIO KOCyio 4epTy. CaMy oOpaTHYIO KOCYIO YEPTY
(cuMBOJI C mecATHYHBIM KomoM 92) MOXKHO 3amucaTh B BUME OBYX TaKHUX CHUMBOJIOB. B TaOmwuie 8.7
TIepedynciieHbl CHUMBOJIBI, KOTOPHIE HYXKHO 3allMCHIBaATh CIIELIIOCJIENOBATEIbHOCTSIMU, U IIPUBEOEHEBI
anbTepHATUBHLIE BapUaAHTHL 3alIMCHU, €CJIM OHH BO3MOXKHHEI.

Taoiauna 8.7. CnennocjieoBaTe/IbHOCTH 3allHCH 3HAaYeHHH bytea

OecaTudHoe Onucanue CnennocinegoBate/ihpnarp lecTHagmaTepu4IHoOE
3Ha4YeHHe OauTa BBOIa ImpeacTaB/IeHHe
0 HyJIeBoOU GauT "\000"' SELECT \x00

"\000"': :bytea;
39 aroctpod rUpnd '\047! SELECT \x27

"' tbytea;
92 oOpaTHas Kocasi|'\\' unu '\134"' SELECT "\[\x5¢c

depTa '::bytea;
or 0 mo 31 u ot 127 |«HenmeyaTtaeMble» |E'\\xxx' (|SELECT \x01
oo 255 OaMTHI BOCbMEPUYHOE "\001"'::bytea;
3HadeHUue)

Tpe6OBaHI/I${ 3KPAaHUPOBAHUA HenedvamaembvlX CHMBOJIOB OIIPEOEIIAI0TCA A3BIKOBBIMKH CTaHOAPTaMH.
HHorpa Takue CMBOJIEI MOTI'YT BOCIIDUHUMATLECA U 6e3 CIIENIIOCIeq0BaTEIbHOCTEM.

AnocTpodbl mOMXKHBE OyOIUPOBATHCS, KaK MOKa3aHo B Tabmuie 8.7, MOTOMY YTO 3TO 00si3aTENbHO IS
71I000% TEKCTOBOM cTpPoKu B KoMaHAe SQL. ITpu o6mem pa3zbope TEKCTOBOM CTPOKU BHELIHUE allOCTPOMEI
yOupaloTcs, a KaXkgasi mapa BHYyTPEHHUX CBOOUTCS K OOMHOMY CUMBOJy. TakuM o6pa3om, pyHKIHs BBOOA
bytea BHUOUT BCETrO0 OOWH amocTpod, KOTOPHIM OHa oOpabaThiBAaeT KakK OOBIYHBIN CHMBOJI B JaHHEIX.
[yb6nupoBaTh XKe 00pPaTHYIO KOCYIO 4UePTy IIPU BBOIE bytea He TpeOyeTCs: 3TOT CHUMBOJI CUUTAETCS
0COOBIM M MEHSEeT IMoBefeHMe GYHKIIMY BBOIA, KaK IMOKa3aHo B Tabmure 8.7.

B HeKOTOpPHIX KOHTEKCTax obpaTHas Kocas 4depTa AOoJIXKHa Oy0JImpoBaThCAd (OTHOCHUTEJIPHO IIPUMEPOB
BHINIIE), TAK KaK IIpU 00IeM pa300ope CTPOKOBBIX KOHCTAHT Ilapa TaKWX CUMBOJIOB OydeT cBeleHa K
omHOMY; cM. [Tompaspmen 4.1.2.1.

[laHHBIE Bytea MO YMOJYAHWIO BBEIBOASTCS B IeCTHaOUaTepudyHoMm ¢opmate (hex). Ecnmu mMOMeHSATH
3HaueHue bytea output Ha escape, «HemeyaTaeMble» GAUTHI IPEOCTABIISIIOTCS B BUE COOTBETCTBYIOIIIUX
TPEX3HAYHBIX BOCHBMEPUYHLIX 3HAYEHWU, KOTOPHIE MIPEABApPSIOTCS OOHOM OOpaTHOM KOCOW YEpPTOH.
BonBIIMHCTBO «MTedYaTaeMBIXx» OANTOB MPENCTABISIIOTCS OOBYHEIMIA CUMBOJIAMU U3 KIIMEHTCKOT0 Habopa
CUMBOJIOB, HAIIPUMED:

SET bytea_output = 'escape';
SELECT 'abc \153\154\155 \052\251\124'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecstuuHbIM KomoM 92 (oGpaTHas Kocasi YepTa) IPH BBEIBOOE OyOIUpPyeTCsi. DTO UIIIOCTPUPYET
Tab6muia 8.8.
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Taonuna 8.8. CiennmociieqoBaTe/IbHOCTH BLIXOTHBIX 3HAaYeHHH bytea

Habopa CHUMBOJIOB

Odecaruanoe Onucanue CrnennocinenoBarejibpmarp BBIBOOTHUMBIH
3HaueHHe OaMTa BBIBOJA pe3yjJbTaTt
92 oOpaTHas Kocast|\\ SELECT AN\

gyepTa '\134"'::bytea;
oT 0 mo 31 u oT 127 |«HemeyaTaeMble» |\ xxx (3HaueHHe | SELECT \001
mo 255 0amnTH OaiiTa) "\001"'::bytea;
or 32 mo 126 «IIedyaTaeMble» IpeacTaBjieHue Hu3|SELECT ~

OaMTEI KJILEHTCKOT'O "\176"'::bytea;

B 3aBucuMOCTM OT HOpHUMEHSIEMOM KIIMEeHTCKoM Oubnuoreku Postgres Pro, mnsa mpeoOpa3oBaHUS
3HAYEeHUM bytea B CIELICTPOKU U 00PAaTHO MOT'YT IIOTPe00BaThCS AOMOIHUTEIbHEIE eiicTBusA. Hanpumep,
€CJI¥ TIPUIOXKEHNEe COXPaHSIeT B CTPOKAX CUMBOJIL TEPEBOAA CTPOK, BO3MOXKHO UX TaKxXKe HYXKHO Oymer
IPeACTaBUTh CIIENIIOCIEN0OBATETbHOCT IMHU.

8.5. Tunbl paTbl/BpeMeHu

Postgres Pro mommepzkuBaeT IIOJIHBIM HaOoOp THIIOB maThl U BpeMeHu SQL, mokazaHHEINM B Tabmuie 8.9.
Ormnepanuu, BO3MOXKHBIE C 3TUMM THIIAaMM OAHHBIX, OoIcaHBl B Pa3merne 9.9. Bce maThl cUUTAIOTCS IIO
I'puropuaHCcKOMY KajleHOaplo, Jaxe [OJIs1 BpeMeHHU [0 eTo BBeJeHUs (3a JOIOITHUTEIbHEIMU CBEIeHUIMHU
obpatuTech K Pazgemny B.6).

Ta6aumna 8.9. Tunbl HaThI/BpeMeHH

Craupgapt SQL TpebyeT, 4TOOBI TUN timestamp HNOOpa3yMeBall timestamp without time
(Bpemst 6e3 yacoBorO mosica), u Postgres Pro cnegyeT aTomy. [1J151 KPaTKOCTH timestamp with time
zone MOXKHO 3alucaTh KakK timestamptz; 3TO pacuupenue Postgres Pro.

HUmsn Pasmep Onucanue Haumenbniee |Hamdonabmiee | TOYHOCTHL
3HaAYEeHHe 3HAYCeHHe
timestamp [ (|8 6auT mata u Bpems|4713 mo H. 3. 294276 H. 3. 1
P) ] (6es gacoBoro MUKPOCeKyHIa /
[ without time mosica) 14 uudp
zone ]
timestamp [ (|8 6auT mata u BpeMs|4713 mo H. 3. 294276 H. 3. 1
j2) ] with (c YaCOBBEIM MUKDPOCEKyHAa /
time zone II0SICOM) 14 mudp
date 4 banTa JaTa (6e3|4713 mo H. 3. 5874897 H. 3. 1 meHsn
BpPEMEHHU CYTOK)
time [ ( p) 1|8 Oaur Bpemsi cyTok ([00:00:00 24:00:00 1
[ without time 6e3 maTel) MHUKPOCEKyHa /
zone | 14 nudp
time [ ( p) 1|12 Ga#T TonbKO BpeMs|00:00:00+1559 [24:00:00-1559 |1
with time zone CYTOK (c MUKPOCEKYHAa /
4YaCOBBIM 14 nudp
TIOsICOM)
interval [116 6auT BpeMeHHOM -178000000 net 178000000 mnet |1
mong ] [ ( p) ] WHTEepBa MUKpOCeKyHa /
14 mudp
IIpuMmeyanue

zone
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8

Tunsl time, timestamp M interval MIPAHUMAIOT Heo0Os13aTeJIbHOEe 3HAUYeHKWe TOYHOCTH p, olpepensollee,
CKOJIBKO 3HAKOB IIOCJIe 3aIlIaToH OOJIZKHO COXPaHATBCA B CEKyHIOaX. ITo YMOJIYaHHUK TOYHOCTL HE
orpaHm4mBaeTcs. [IJI TUIIOB timestamp U interval p MOXKeT NpUHUMAaTh 3Ha4deHus oT 0 1o 6.

IIpumMeuyanue

Korma 3sHaueHus timestamp XpaHSITCSA B BOCBMHOAUTHBIX IEJIHIX (Ccefyac Mo yMOTYaHHUIO 3TO TaK),
Ha BCEM MHTepBajle 3HaYeHUl o0ecneuynBaeTCss TOYHOCTh B MUKPOCeKyHOaxX. Ecimu ke 3HaYeHUs
9TOTO THUIIA COXPAHSIOTCS B YMCJIaX ABOMHON TOYHOCTU C IIJIaBaloIledl TOYKOM (yCcTapeBIINH
BapMaHT KOMIIWJISAINM), (aKTHYECKUH IIpeden TOYHOCTH MOXKeT OBITh MeHbIle 6. 3HadYeHUs
timestamp COXPaAHAITCS B CEKyHOax Ao unu nocie nonyHouu 1 sasapsa 2000 r. Korga npu aTom
KCIIOIB3YIOTCA YHCJa C IIaBalollled TOYKOM, MUKPOCEKYHOHAsI TOYHOCTb JOCTUTAETCS OIS JaT B
nmpepenax HEeCKONIbKUX JIET OT STOM HaThl, a IPH yOaJeHHU OT He€ TOYHOCTh TepseTcsa. OmHako
3aMeThTe, YTO HATHl B YKCJIAX C IJIaBalOMIeN TOYKOHN IIO3BOJISIOT HIPEACTAaBUTh OOJBINTUY AMaa30H
timestamp, 4eM OBIJIO ITOKa3aHo BhIe: oT 4713 mo H. 9. mo 5874897 H. a.

B 3aBHCHMOCTHU OT TOTO XK€ BapHaHTA KOMIIUIAIINY, TUIIEI time U interval MOTYT COXPAHATLCS B
BUIe YHCeJI C IIJIaBaloIlell TOUYKOM UM B BOCBMUOANTHEIX mensix. B Ciliy4dae C IJIaBaloIe TOYKOM
mpu OOJIBIINX 3HAUEHUAX interval TOYHOCTD YMEHBIIAETCAA.

[ TuMa time p MOXKET IPUHUMATL 3HaYeHUs OT 0 mo 6 IIpu XpaHEeHUH TUIla B BOCBMHOANUTHOM I1eJIOM
u oT 0 go 10 mpu XpaHEeHUHU B YUCJIE C MJIaBaloIel TOYKOU.

Tunm interval [OOMNOJIHUTEJILHO ITIO3BOJISIET OTPAHUUYUTL HaOOpP COXpaHSAEMBIX MOJIEW CIIeOVIOIIUMU
(¢ppazamu:

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

3aMeThTe, UTO €CIIh YKa3aHbI U noag, U TOUHOCTB p, YKa3aHHue nong OOJIZKHO BK/IIO4YaTh SECOND, TaK KaK
TOYHOCTHh IPDUMEHKUMaA TOJIBKO K CEKyHIOaM.

Tum time with time zone ompepesnéH cTaHmapToM SQL, HO B ero ompemeyieHuH OIMCaHBI CBOMCTBaA
COMHUTEJIbHOU I[eHHOCTH. B OOJILIIIMHCTBE ClIy4aeB CcOYeTaHUue TUIIOB date, time, timestamp without
time zone M timestamp with time zone YIOBJIETBOPSET BCe NOTPEeOHOCTHU B QYHKIIMOHAJIE NaT/BpEMEHH,
BO3HUKAIOIIME B ITPUIOKEHUSIX.

Tunel abstime U reltime UMEIOT MEHBINYI0 TOYHOCTh U MNOpeJHa3HAUeHHl [JiI BHYTPEHHErO
UCTIOJIL30BaHUSA. DT TUIIEI HE PEKOMEHYEeTCS HUCIIOJIb30BaTh B OOBIYHEIX IMPUIOXKEHUAX; UX MOXKET He
OBITEH B OyAyIIUX BEPCUAX.

5.1. BBoa paTbl/BpeMeHu

3HaYeHUA OaThl U BPEMEHUW IPUHUMAIOTCS NPaKTUYeCcKu B M000M pa3yMHOM ¢opMmaTte, BKitodas 1SO
8601, SQL-coBmecTuMmsridi, TpaguiiuoHHbN ¢opmar POSTGRES u pmpyrue. B HekoToprlx ¢dopMaTax
IOPSANOK OaThl, Mecsdlla ¥ roja BO BBOOUMOMU JaTe HEOOHO3HAUYeH U II03TOMY HOAOepXKUBaAEeTCS SBHOE
onpenenenue popmara. I sTOro nipegHa3HadeH napaMmeTp DateStyle. Korma on mmMeeT 3HaYeHue MDY,
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BbIGI/IpaeTCH HHTEPIIPeTalua MeCALl-JeHb-I'0l, 3Ha4YeHNI0 DMY COOTBETCTBYET OE€Hb-MECAIL-ToN, a YMD —
rog-MecCydll-NeHb.

Postgres Pro oOpabGaTeiBaeT BBOOMMBIE 3HAYEHUS OaThl/BpeMeHH Oomee TubOKO, 4eM TOro TpebyeT
ctaHmapTt SQL. TouHble mpaBuia pa3dopa JaTh/BPeMeHM W Pacllo3HaBaeMBIe TEKCTOBEIE IIOJIS, B TOM
YHCJle Ha3BaHUS MeCSIeB, JHEN Hedeslu M YaCOBHIX ITI0SICOB onucaHbl B [Ipunoxenuu B.

I[TomuuTE, 4UTO MIOOBIE BBOOWMMEIE 3HAYEHUS [OAaTHl M BPEeMEHM HYXKHO 3aKJIio4YaTh B allOCTPOQEI,
KakK TEKCTOBHIE CTPOKH. 3a OONOJIHUTENIbHON mHpopMalued obpatutechk K [lompasmemny 4.1.2.7. SQL
npeaycMaTpUBaeT CJIeOyIoIui CUHTaKCHUC:

tun [ (p) 1 'BHaueHHe'

3mech p— Heo0Os13aTeJIbHOe YKa3aHnue TOYHOCTH, OIIpedeJidioilee Y1 CJIO S3HAaKOB II0CJIe TOYKHU B CEKYHIaX.
TOYHOCTE MOXKET OBITh omnpefgesieHa OJisi TUIIOB time, timestamp U interval B IIpedejiax, ONMMCAHHBIX
Beiie. Ecnu B orpenejleHnu KOHCTAHTBI TOYHOCTEL HE€ YKd3adHd, OHaA CYHUTAEeTCA paBHOﬁ TOYHOCTH
3HAQ4Y€eHHus B CTPOKE.

8.5.1.1. AlaThbl

B Tab6muie 8.10 mpuBemeHb HEKOTOPHIE JOIIyCTUMEIE 3HAYEHUS TUIIA date.

Taoaumna 8.10. BBoguMsbIe JaThl

IIpumep Onucanue

1999-01-08 ISO 8601; 8 sguBaps B m00M pexume (
PEKOMEHOYEMBIN hopMaT)

January 8, 1999 BOCIIPUHUMAETCS OOHO3HAYHO B JIIOO0OM peXUME
datestyle

1/8/1999 8 sHBapsa B pexuMe MDY U 1 aBrycra B peskuMe DMY

1/18/1999 18 sgHBapsa B pexXuMe MDY; HeOOIIyCTHMas HaTa B
OPYTUX pexXuMax

01/02/03 2 auBaps 2003 r. B pexume MDY; 1 deBpans 2003 T.
B pexumMe DMY u 3 dpeBpansg 2001 r. B pexkxumMe YMD

1999-Jan-08 8 ssHBaps B MI0O0M pexRuMe

Jan-08-1999 8 ssHBaps B M10O60M pexRuMe

08-Jan-1999 8 sHBaps B MIOOOM pexRUME

99-Jan-08 8 sHBaps B pexXuMe YMD; ommOKa B OPYTUX
pexuMax

08-Jan-99 8 stHBapsi; OIIMOKa B PeXKUMEe YMD

Jan-08-99 8 siHBaps; omnbKa B peXuMe YMD

19990108 ISO 8601; 8 ssuBapst 1999 B nmo6oM pexruMe

990108 ISO 8601; 8 ssuBaps 1999 B mo6oM pexxuMe

1999.008 rofd 4 OeHb roga

J2451187 IOJINaHCKUU JeHb

January 8, 99 BC 99 mo H. 3.

8.5.1.2. Bpems

HHH XpaHEHUud BpEeMEeHU CYTOK 0e3 OaThI IIPEOHA3HAYEeHBI TUIIBI time [ (p) ] without time zone U
time [ (p) ] with time zonefTHHtime683yTOHHeHHﬂSKBHBaHeHTeHTHHytime without time zone

HomycTuMble BBOOUMBIE 3HAYEHUS 3TUX TUIIOB COCTOSAT M3 3aIllCU BPEMEHU CYTOK U He0o0s3aTeIbHOTO
yKa3aHus 4acoBoro mnosica. (Cm. Tabmwuiy 8.11 u Tabnuiy 8.12.) Eciiu B 3HAUYEHWH AJIsI TUIIA t ime without
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time =zone YKa3bIBaeTCS HacOBOM IMOSC, OH IIPOCTO UTrHOpupyeTcs. Tak ke OymeT UTHOPUPOBATHLCSH
IaTa, ecliu €€ yKasaTh, 3a HCKIIIOYeHUEM CcJIydaeB, Korma B YKa3aHHOM YaCOBOM IOsSCe IPHUHST
Tepexoy Ha JiIeTHee BpeMsi, HaIpUMep America/New_York. B JaHHOM clIy4yae yKa3aTh ATy HEOOXOOUMO,
4yTOOBI CHCTEMA MOTJIa ONMPEeNEeNuTh, TPUMEHSIEeTCs I 00BIYHOe UNTH JIeTHee BpeMsi. COOTBETCTBYIOIIEE

CMeEIIeHNEe YaCOBOTI'O I105Ca 3allMChIBAETCSI B 3HAYEHHNHU time with time zone.

Ta6auna 8.11. BBogumMoe 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 3Ha4YeHUHE
BpeMeHU

04:05 PM TO ke, 4To 1 16:05; 9yachl JOMKHEL OBITh <= 12

04:05:06.789-8

ISO 8601, c 4acoBBLIM IIOSICOM B BUOE CMEIIEeHUs OT
UTC

04:05:06-08:00

ISO 8601, ¢ 4acoBBLIM IIOSICOM B BUOE CMEIEeHUs OT
UTC

04:05-08:00 ISO 8601, ¢ 4acoBBLIM IIOSICOM B BUE CMEIIeHUs OT
UTC

040506-08 ISO 8601, ¢ 4yacoBBLIM IIOSICOM B BUE CMEIIeHHUs OT
UTC

040506+0730 ISO 8601, c YacoBBIM IIOSICOM, 3aJiaBaeMBIM

HeIleJIOUUCJIEHHEIM cMelenueM ot UTC

040506+07:30:00

cmemienue ot UTC, 3amaHHOe OO0 CeKyHO (He
momyckaeTtcs B ISO 8601)

04:05:06 PST

4acoBOU IOsIC 3ada€Tcsa abbpeBuaTypou

2003-04-12 04:05:06 America/New_York

YaCOBOM II0SIC 3a0aeTCs [MOJIHBIM Ha3BaHUEM

Taonuna 8.12. BBoouMbIM 4aCOBOM IOSIC

IIpumep

Onucanue

PST

ab0peBuaTypa (Pacific Standard Time,

CTaHJI[apTHOG THUXO00OKEeaHCKO€e BpeMﬂ)

America/New_York

IIOJIHOE€ Ha3BaHHKHE YaCOBOI'O II0sCa

PST8PDT yKa3aHHe 9acoBOro mosica B ctune POSIX

-8:00:00 cMmelleHue 9acoBoro nosica PST ot UTC

-8:00 cMmenleHue dYacoBoro mosica PST ot UTC (
pacummpenHsii popMmat ISO 8601)

-800 cMelnieHre 4YacoBoro mosica PST or UTC (
craHpgapTHbIN ¢dopmart ISO 8601)

-8 cMmelnleHne 4d4acoBoro mosica PST ot UTC (
craHpgapTHbIM ¢dopmat ISO 8601)

zulu TIPUHSATOE ¥ BOEHHEIX coKkpammeHue UTC

KpaTtkas ¢opMma zulu (TakXkKe onpeperneHa B ISO
8601)

ITogpoGHee y3HATh O TOM, KaK YKa3hbIBaeTCSI YaCOBOM IT0SIC, MOXKHO B I[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
(cMm. IMTogpasmen 9.9.3).

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

BBoagumMasi cTpoka JonycTruMbie THIIBI Onucanue

epoch date, timestamp 1970-01-01 00:00:00+00 (Touka
oTrcuérta Bpemenu B Unix)

infinity date, timestamp BpeMs TIIOClle MaKCHUMaJIbHOU
OOIIyCTUMOM HaThl

—-infinity date, timestamp BpeMsd oo MHWHUMaIbHOU
OOIIyCTUMOM OaThl

now date, time, timestamp BpeMs Hayasa TEeKyIlen
TpaH3aKIuu

today date, timestamp BpeMs Hadajia TEeKyIIUX CYTOK (
00:00)

tomorrow date, timestamp BpeMsi Ha4dajla CIIegYyIIIUuX CYyTOK
(00:00)

yesterday date, timestamp BpeMsa Haydala IpenbIayIux
CyTOK (00:00)

allballs time 00:00:00.00 UTC

[Ina nonydeHus TeKyllel OaTbl/BPeMEHU COOTBETCTBYIOLIEr0 THUIIa MOXKHO TaKXKe MCIIOIb30BaTh
cnepyromue SQL-coBmecTuMble (QYHKIIUM: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP,
LOCALTIME M LOCALTIMESTAMP. (Cm. [Tompaspmen 9.9.4.) 3amMeThbTe, 4TO BO BXOOHBIX CTpPOKax 9Tu SQL-
(pyHKIIMM He pacrio3HAITCH.

BauMaHue

BxopgHble 3HauyeHUs now, today, tomorrow H yesterday BIIOJJHE KOPPEKTHO paﬁoTaIOT
B UHTepaKTuUBHBIX SQL-KOoMaHOaxX, HO KOI'Ja KOMaHIBEl COXPAaHSTCS [ IIOCIeAyIoIero
BBHIIIOJTHEHUS, HAIIPUMED B IOATOTOBJIEHHBIX OIl€paTopax, IPENCTaBIEHUSX UIU ONPeNeNeHUsIX
dbyHKUIUM, UX I0BeJeHUe MOXKeT ObITh HeOXKUIaHHEIM. TaKas CTpOKa MOXKeT IIpeobpa30oBaThCs B
KOHKpeTHOe 3HaueHNe BpeMeHU, KOTOPoe 3aTeM OyIeT UCIIOIb30BaThCA Iopas3fio [1032Ke MOMEHTa,
KOrZa OHO OBIJIO IIOJIy4YeHO. B Takux ciydasx clemyeT HCIONIb30BaTh ofgHY u3 SQL-byHKIHIM.
Hampumep, CURRENT_DATE + 1 OymeT paboTaTh HaféXkHee, 4eM 'tomorrow': :date.

8.5.2. BuiBOA paTbl/BpeMeHu

B KaudecTBe BEIXOOHOTO ¢hopMaTa THUIIOB JaThkl/BPEMEHU MOXKHO HCIIOJIb30BaTh OOUH U3 YETHIPEX CTHUIIEH:
ISO 8601, SQL (Ingres), TpaguumonHbii popmatr POSTGRES (dopmar date B Unix) unu German. Ilo
ymosrdaHuio BeiOpaH ¢popmat ISO. (Ctanmapt SQL Tpebyet, uToOH HCIONIb30Bajics umenHo I1ISO 8601.
Ipyroii ¢opmaTr Has3biBaeTcsa «SQL» HMCKIIOYMTEIPHO II0 MCTOPUMYECKUM HOpuYuHaM.) [IpuMepHl Bcex
cTuel BEIBOMa nepeuuncsieHsl B Tabnuie 8.14. Boo0Ille co 3HaUeHUSI MU TUIIOB date UM time BEHIBOAUIACH
OBl TOJIBKO YaCTh JaThl UM BPEMEHM U3 ITOKa3aHHBIX MpuMepoB, HO co ctuneM POSTGRES 3HaueHue
maTel 03 BpeMeHu BeIBOOUTCS B ¢popmMate I1SO.

Ta6aumna 8.14. Ctuau BbIBOJA JaThl/BpeMsi

Ctunsn OnucaHue IIpumep

IS0 ISO 8601, crarnmapTt SQL 1997-12-17 07:37:16-08

SQL TPagUIIMOHHBINA CTUITh 12/17/1997 07:37:16.00 PST
Postgres M3HavaJIbHBIN CTUIIb Wed Dec 17 07:37:16 1997 PST
German pervoHasbHBIN CTUIIb 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
IIOKa3aHOo BBIIIIE. ITO CAEIAHO AJId yIy4IleHUs YuTaeMoCTH U Oy coBmectumocTtu ¢ 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

ITapaMmeTp datestyle IopsinOK IpHu BBOaeE IIpuMep BuIBOJA

SQL, DMY nersb/mecan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY mMecsan/ness/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nens/mMecan/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 IPeACTaBJIeHNH pg_timezone_names (cM. Pasmen 48.80). 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 48.79). AGGpeBUaTYPhl MOKHO MCIIOJIb30BATh BO BBOITUMBIX
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]

Toe xonmuecTBO — OTO YHCIIO (BO3MOXKHO, CO 3HAKOM); enmaurna — OOHO M3 3HAYEHMU: microsecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpPEIE
0003HaAYa0T COOTBETCTBEHHO MUKPOCEKYHObI, MUJITMCEeKYHOE, CeKYHObI, MUHYTHI, Yachl, THU, HEIEeH,
MeCSIIbI, TOOLI, TeCITHUJIeTHsI, BeKa U THICAUYesIeTHs), 100 3TH JKe CJIoBa BO MHOXXECTBEHHOM YHCJIE,
b0 WX COKpAllleHUS; manpasrexue MOXKET IPUHUMATh 3HAYeHUE ago (Hasam) UM OBITH ITYCTHIM.
3HaK @ sBJsieTCa HeoOs3aTeNbHBIM. Bce 3afaHHBIE BEIWYUHBI PA3TUYHBIX E€OWHUI] CYMMHUPYIOTCS
BMECTe C yYETOM 3HaKa 4YHucell. YKa3aHUue ago MEHsIeT 3HaK BCEeX ITOJeld Ha IMPOTUBOMIOJIOXKHBIN. DTOT
CHHTaAKCHC TaKxXe HCII0Nb3yeTCs ITPY BEIBOOE UHTEePBaa, eciu napameTp IntervalStyle umeet 3HaueHue
postgres_verbose.

KonmuecTBa mHell, 4acoB, MUHYT U CEKyH[ MOXKHO ONPEHNEINUTh, HE YKa3blBas IBHO COOTBETCTBYIOIIUE
enuHuIEl. HanpumMep, 3anuch '1 12:59:10' paBHO3HA4YHA 'l day 12 hours 59 min 10 sec'.Co4eTaHue
roja 4 Mecsla TakXke MOXKHO 3alucaTh Yyepe3 MUHYC; HallpuMep '200-10"' o3Ha4daeT TO, XKe 4TO U '200
years 10 months'. (Ha camoM feie TONMBKO 3THU KpaTKue (GpopMEI pa3peleHsl cTangapToM SQL u oHu
HUCIIOIB3YIOTCSA IIPU BEIBOJE, KOTAa IntervalStyle UMeeT 3Ha4eHUeE sgl_standard.)

HNHTepBambl MOXKHO TaK’Ke 3allMChIBATh B BUfe, onpenenénuoM B ISO 8601, nubo B «hopMaTe C KOgaMu»,
OINMCcaHHOM B paspene 4.4.3.2 3TOro craHpmapra, Tub0 B «aJlbTepHATUBHOM ¢opMaTe», ONHMCAHHOM B
pas3gene 4.4.3.3. ®opmaT c KoJgaMu BHITTISAOUT TaK:

P xomuuecTBO emHHHIIA [ KOIMHYECTBO eOgHHHIA ...] [ T [ KOMHYECTBO €IHHHIA ...]]

CTpoka OONKHA HA4YWHATHCSI C CHUMBOJIa P M MOXKET BKJIIOUaTh TakXKe T IIepell BpeMeHEM CYTOK.
[omycTuMble KOOl eOUHUI IIepeunciientl B Tabnuile 8.16. Koorl eqUHUIT MOXKHO OIIYCTUTDH MJIM yKa3aTh
B nM000M IOpsAOKe, HO KOMIIOHEHTH BpPeMEHU CYTOK HOOJIKHBEI WATH IIOCie cuMBoja T. B wacTHOCTH,
3Ha4YeHUe KoJla M 3aBUCHUT OT TOT0, paclojiaraeTcs JIA OH [0 WU IIoCTie T.

Ta6auna 8.16. Koabl eTHHHUII BpEeMEeHHBIX HHTepBasioB ISO 8601

Kon 3HauyeHHe

Y TOOEBI

M MecsIH (B maTe)

Y Henenu

D OHU

H 9ackl

M MUHYTH (BO BpEMEHH)
S CEKYHIEI

B anbTepHaTUBHOM dopMare:

P [ rog—mMecgy—nmeHb ] [ T 4Yacel:MHHYTE:CEKYHIObl ]

CTPOKa OOJI>KHAa HAUMHATLCS C P, a T pa3densieT KOMIIOHEHTHI JAaThl ¥ BpeMeHHU. 3HaUYeHUs BhIPaXKaloTCs
YlrcjlaMH TakK ke, KaK 1 B gatax ISO 8601.

IMpu 3amucu WHTEPBAILHOM KOHCTAHTH C YKalaHHEM mosei WM MPUCBOEHUHM CTOJOITy THIa interval
CTPOKHU C nongmy, MHTEPIPETAIMsI HEIIOMEeYEeHHBIX BeJIMYUH 3aBUCUT OT mones. HampuMmep, INTERVAL '1'
YEAR BOCIpUHUMaeTCsd Kak 1 rofm, a INTERVAL '1' — Kak 1 cekyHpa. Kpome TOro, 3Ha4eHUs «CIIpaBa»
OT MEHBIIIeTO 3Havalllero I10JIsl, 3alaHHOT0 B ONIPefiefIeHUN nosei, IPOCTO oTOpackBaloTca. Hanmpumep,
B 3alMCH INTERVAL 'l day 2:03:04' HOUR TO MINUTE OymyT OTOPOIIIEHBI CEKYH[BI, HO HE IEHb.

CornacHo crtaHpmapty SQL, Bce KOMIIOHEHTH 3HaueHUs interval momXkHBI OBITH OOHOTO 3HAKa, U
BeOYyUIMM MUHYC IIPUMEHSEeTCd KO BCEM KOMIIOHEHTaM; HallpuMep, MHUHYC B 3alucCH '-1 2:03:04"'
OpUMEHsSeTCd W K [OHI0, W K 4YacaMmM/MuHyTaM/ceKyHOmaM. Postgres Pro mno3BonseTr 3agaBaTh O
Pa3HBIX KOMIOHEHTOB pa3Hble 3HAKW ¥ TPAOUIIMOHHO oOpabaThiBaeT 3HAK KaXKaOTr0 KOMIIOHEHTa B
TEKCTOBOM IIPEACTaBJIeHUU OTHOENIPHO OT OPYTHUX, TaK 4YTO B HAHHOM CJIydae YacChl/MUHYTH/CEKYHOEI
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6y,‘EI;YT CUUTATHCS IIOJIOXKUTEJIbHBIMU. Eciu IIapaMeTp IntervalStyle HMeeT 3HAa4Y€HUE sgl_standard,
BGJIYH.II/II;I 3HaK IIPUMEHSAEeTCda KO BCEM KOMIIOHEHTaM (HO TOJIBKO €CJIM OHH He COoOepP2KaT 3HaKu HBHO). B
MIPOTHUBHOM CJTy4dae JeNCTBYIOT TPagUuIMOHHLIE ITpaBuiia Postgres Pro. Bo u3bexxaHre HEOMHO3HAYHOCTH
PEeKoMeHayeTCcd JIOGB.BJ'IHTB 3HaK K KaXKJI0MYy KOMIIOHEHTY C OTpPHUIATEJIbHBIM 3HAYE€HUEM.

3Ha4YeHUS TOJIEW MOTYT COOEepKaTh APOOHYI0 YacTh: HAPUMeED, '1.5 weeks' mimu '01: 02: 03.45'.
OnDHAKO MOCKOJIBKY UHTEPBAJl COOEPKUT TOIBKO TPHU IIENIBIX eOUHUIEl (MeCSlbl, THU, MUKPOCEKYH[IHI),
OpoOHBIE EeNWHUIEI OOJIXKHBI OBITH pa3fgeneHbl Ha 0ojee MejKWe emuHULEL. [IpoOHBEIE YacTh eOUHUII,
IIPEBHIIIAIONINX MECSIIE, YCEKAIOTCS A0 IeJI0r0 YKCila MEeCSIIEeB, HAaIpuMep '1.5 years' npeobpa3lyeTcs
B 'l year 6 mons'. [IpoOHBIE YaCTU HeNeJib U [HEW NIepPecUUTHIBAIOTCS B I[eJI0e YMCJIO OHEeU U
MUKPOCEKYH[I, U3 pacuéTa, 4To B Mecsne 30 OHel, a B cyTKax — 24 4Yaca, Hanpumep, '1.75 months'
CTAHOBUTCS 1 mon 22 days 12:00:00. Ha BEIXOZe TOIBKO CEKYHOBI MOTYT UMETh JPOOHYIO YacCThb.

B Ta6nuie 8.17 moka3aHO HECKOJIBKO MMPUMEPOB JOTYCTUMBIX BBOOUMBIX 3HAYEHUWH THUTA interval.

Ta6auma 8.17. BBoag HHTEepBajIOB

IIpumep OnucaHue

1-2 CranpmapTHBI# dopMmaT SQL: 1 rog u 2 Mecsiiia

3 4:05:06 Cranpgaptubii popmat SQL: 3 gusa 4 yaca 5 MUHYT
6 CeKyH[

1 year 2 months 3 days 4 hours 5 minutes 6 seconds| Tpaguninonssiii ¢popmat Postgres: 1 rom 2 mecsiia
3 mHsa 4 yaca 5 MUHYT 6 CEKyH[

P1Y2M3DT4H5M6S «®opMmat ¢ kogmamu» ISO 8601: To Ke 3HaUYeEHUE,
YTO U BHIIIE
P0001-02-03T04:05:06 «AnbrepHaTuBHBEM ¢dopMmar» ISO 8601: TOo Xe

3Ha4YeHHe, 4YTO U BEIIIE

Tumo interval IIpenCTaBJIeH BHYTPU B BUE OTOEJIBHBIX 3HAYeHUl MecsIleB, JHel u MUKPOCEKYH[O. 3JTto
00BsICHSETCS TeM, YTO YMCJIO THEeM B MecsIle MOXKeT OBITH Pa3HBEIM, a B CYyTKaX MOXKeET OBITh U 23, u 25
YaCOB B OHHU IIepexoda Ha JeTHee/3UMHeEe BpeMs. 3HaueHUusT MecslieB U THeu IIpeacCTaBJI€HBl IIEeJIbIMU
YHUCJIaMHU, a B MUKPOCEKYHOAaX MOT'YT IIPEeOCTaBJIATECA CEKYHIOEI C HpOﬁHOfI 49acThi0. Tak Kak MHTEPBAJIbI
OOBIYHO IIOJIy4YalOTCA M3 CTPOKOBBIX KOHCTAHT HJIM IIPM BBIYUTAHUH THUIIOB timestamp, 3TOT crocob
XpaHEeHud Sd)(l)eKTI/IBeH B OOJILIITMHCTBE CJIy4daeB, HO MOZXKeT JaBaTh HEO2KUOAaHHBIE PEe3YyJIbTAaTHI:

SELECT EXTRACT (hours from '80 minutes'::interval);
date_part

SELECT EXTRACT (days from '80 hours'::interval);
date_part

Hﬂﬂ KOPPEKTHUPOBKH YHUCJIa ,E[Heﬁ 1 9aCOB, KOIr'ga OHHU BBHIXOOAT 3a OOBIYHEIE I'PaHULEI, €CTh CIIEIUAJIbHEBIE
dyHKIUM justify_days B justify_hours.

8.5.5. BbiBOA MHTEepBaJsioB

dopMmaT BBIBOZA THUIa interval MoXeT ONpemensATbCA OOHUM U3 YETBHIPEX CTUJeMN: sgl_standard,
postgres, postgres_verbose HM iso_8601. BriOpaTh HYXXHBIM CTHJIb IIO3BOJII€T KOMaHOa SET
intervalstyle (II0 YMOJIYaHUIO BHIOpAH postgres). IIpuMepsl GOpMaTOB pa3HBIX CTUJIEN IOKA3aHBI B
Tab6mure 8.18.

Ctunb sql_standard BEIIAET pe3yIbTaT, COOTBETCTBYIOIIMM cTaHmapTy SQL, ecnu 3HaueHNe MHTepBasa
YIOBJIETBOPSET OTPAaHUYEHUAM CTaHgapTa (1 comepKUT Iub0 TOJIBKO I'Of U Mecsll, 1160 TOJIBKO OeHb U
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BpewMsi, U IIPHU 3TOM BCe €Ir0O KOMIIOHEHTEI OOHOT'O 3HakKa). B IIPOTHUBHOM CJIy49ae BEIBOOUTCA I'OO-MeCHdl], 3a
KOTOPBIM I/I,'E[éT OaTa-BpeMsd, a B KOMIIOHEHTHI OJId OOJHO3HAYHOCTH ABHO JIO6&BJ'IHIOTCH 3HaKMH.

BEIBOf B CTHUIIE postgres COOTBETCTBYET (popmaTy, KOTOPHIHM 6bi1 mpuHST B PostgreSQL mo Bepcum 8.4,
Korpga napameTp DateStyle mmen 3HadeHue 150.

BrIBOm B cTHIIEe postgres_verbose COOTBETCTBYeET (opmaTy, KOTOPHIM OblI HmPUHST B PostgreSQL mo
Bepcuu 8.4, Korga 3HaYeHHeM MapaMeTpPOM DateStyle OBITIO HE ISO.

BriBof B cTUJIE iso_8601 COOTBETCTBYeT «(popMaTy ¢ KogaMu» ONuCcaHHOMY B pa3pmene 4.4.3.2 ¢popmarta
ISO 8601.

Taonuna 8.18. IlpuMepsI CTUIEH BHIBOa HHTEPBAJ/IOB

Ctuiab HNuTepBan roa-mecsy |[MHTEpBai OeHb- CMeIlaHHBIM
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 ectb cranpmapTHbME SQL-THUIO boolean; cM. Tabnuiy 8.19. TUI boolean MOXKET UMETH
clepnyiomnire CocTossHuSA: «true», «false» M TpeTbe cocTosiHME, «unknown», KOTOpPO€ IIpPEeNCTaBIIsAETCS
SQL-3Hauenuem NULL.

Taoauna 8.19. JIoruyecKHH THII JaHHBIX

HUmsa Pa3zmMep OnucaHue
boolean 1 6auT COCTOSIHUE: UCTHUHA UJIU JIOXKDb

Jloruueckue KOHCTAHTEI MOT'YT IIPEOCTAaBIIATHECA B SQL-3anpocaX CIIeOyIIIrUMHU KIIIOYE€BBEIMU CJIOBAMMU
SQL: TRUE, FALSE ¥ NULL.

OyHKIUS BBOOA [OAHHEIX TUIa boolean BOCIPUHUMAET CJENYIOIINE CTPOKOBEIE IIPENCTaBIIE€HUS
COCTOSHUSA «true»:

true
yes
on

1

U ciaenyruue rnpeacCraBlIEeHud COCTOAHUA «false»:

false
no
off

0

Takxke BOCIPUHUMAIOTCS YHUKAIbHEIE ITPe(UKCH 9TUX CTPOK, HAITPUMEP t HJIM n. PErUCTP CUMBOJIOB HE
UMeeT 3HaUYeHusI, a IpoOeTbHBIE CUMBOJIBL B HaYasie ¥ B KOHIIE CTPOKY UTHOPHUPYIOTCH.

(DYHKI_II/IH BBIBOOA OAHHBIX TUIIA boolean BCerga BBIJIaéT t UM £, KaK IIOKAa3aHOo B HpHMepe 8.2.

ITpumep 8.2. Ucnonb30BaHUE THIIA boolean

CREATE TABLE testl (a boolean, b text);
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INSERT INTO testl VALUES (TRUE, 'sic est')
INSERT INTO testl VALUES (FALSE, 'non est'
SELECT * FROM testl;

)i

t | sic est
f | non est

SELECT * FROM testl WHERE a;

t | sic est

KmiogyeBrle croBa TRUE M FALSE SBNISIOTCS IIPEQIOYTUTEJIbHBIMH (COOTBETCTBYIOUIMMM CTaHOApPTy
SQL) mnst 3amMcu JIoTM4YecKuxX KOoHCTaHT B SQL-3ampocax. Ho BHI TakxXkKe MOXKeTe HCIIOJIb30BaTh
CTPOKOBEIE IIpEefCTaBJIeHMNs, KOTOpble AONyCKaeT CHUHTAKCHC CTPOKOBBIX KOHCTAHT, OIIMCAHHHIM B
IToppa3zpene 4.1.2.7, HanipuMep, 'yes': :boolean.

3aMeTBTe, 4YTO IIPHU aHalMu3e 3anpoca TRUE M FALSE aBTOMATH4YE€CKH CYHUTAIOTCS 3HAYEHUAMH THUIIA
boolean, HO OJid NULL 3TO He TakK, IIOTOMY 4YTO €My MOZXKeT COOTBETCTBOBATH JII000# THII. HOSTOMY B
HEKOTOPEIX KOHTEKCTaX MOZKeT HOTpe6OBaTbCH IMpuBEeCTU NULL K THUITY boolean sIBHO, HAlIpuMepP TakK:
NULL: :boolean. C Opyro¥ CTOPOHE], IPUBEOEHNE CTPOKOBOM KOHCTAHTHL K JIOTUYECKOMY THUIY MOIKHO
OIIYCTHUTL B T€X KOHTEKCTaX, I'lé aHaJIn3aTOpP 3aIlIpoCa MOXKET IIOHATH, YTO GYKBHHBHOG 3HAa4YeHue OOJI2KHO
UMeTh TUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tunel mepeyncieHuii (enum) onpenensaioT CTaTUYEeCKUN YIIOPSIOOYeHHbM HaOop 3HaYeHnH, TaK XKe Kak
U THUIIBI enum, CYLIECTBYIOIIHUE B Psife S3LIKOB MPOTPaMMMUPOBaHUSA. B KauecTBe IEPEeYUCIEHUsST MOXKHO
MIPUBECTY OHU HeOenu U Habop COCTOSHUM.

8.7.1. O6baBNneHUe NepevumncsieHnn
Tun mepeuncneHuy co3garoTcs ¢ nomoInkio komauasl CREATE TYPE, HanpuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
Co3maHHBIE TUITEI eNUM MOXKHO MCIIOJIb30BaTh B OIIpefeleHuAX Tabnun U QyHKIIUHN, KaK U 1i00kle IpyTHe:

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

,,,,,, e

Moe | happy

(1 row)

8.7.2. Nopapok

IMopsook 3HaYEeHWHN B MEPEYUCIIEHUN OTPENessieTCs TOCIeq0BaTeTbHOCThIO, B KOTOPOM ObIIM YKa3aHBI
3HAYEHUs MIPU CO3[aHWM THUTa. [lepedyncieHus MOAAepPRKUBAIOTCSI BCEMU CTaHAAPTHLIMM OTlepaTOpaMu
CpaBHEHUS U CBSI3aHHBIMU arperaTHHIMU QyHKIMIMU. Hampumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
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name | current_mood
_______ +______________
Moe | happy

Curly | ok

(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. be3onacHOCTbL TUMNna

Bce Tunmi Hepe‘-II/ICJ'[eHI/Iﬁ CYHUTAIOTCA YHUKAJIbBHBIMKU MW II03TOMY 3HA4Y€HHUA PA3HBIX THUIIOB HEJIb3d
CPaBHHUBATE. BarnsuuTe Ha 3TOT IIpuMep:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)
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 3HaueHHe Oiud IepeuduucieHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

CUIMBKA: omnepaTop He cymecTByeT: mood = happiness

Ecnu BaM mefCTBUTENBLHO HYKHO CHe/IaTh YTO-TO II0M00HOEe, BRI MOXKeTe JTN00 pealn30BaTh COOCTBEHHEIN
omepaTop, Mu6o sIBHO IpeoOpa30BaTh TUITHE B 3aIIPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;

name | num_weeks
______ e
Moe \ 4
(1 row)

8.7.4. TOHKOCTM peanun3auum

B meTkax 3HaUYeHUU perucTtp uMeeT 3HadeHue, T. €. 'happy' U "HAPPY' — He OOHO U TO 2Ke. Takxke B
MeTKaX UMEIOT 3Ha4YEeHue Hp06eHbI.

XoTs TUNBI-TIEPEYNCIeHUs NOpegHa3HaA4dYeHHl IIPesKAe BCero OJisi CTAaTU4YeCKuX HaOOpOB 3HAUYEHUH,
UMeeTCsd BO3MOXKHOCTb [0OaBIsITh HOBEE 3HAYEHUS B CYILIECTBYIOIIWU TUI-TIEPEYUCTIEHUE U
nepeuMeHOBEIBaTh 3HadeHUsA (cm. ALTER TYPE). OpmHako ymansaTh CYLIIECTBYIOIIME 3HAUYEHUS U3
IIepeunCcIieHrsI, a TakXKe U3MEHSATh WX NOPSANOK, HeNlmb3s — [OJId9 IOJIydYeHUs HYXKHOTO pel3ylbTaTa
IPUAETCS YOAIUTh ¥ BOCCO3[ATh 9TO IepedrCcIieHue.
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3HaueHWe enum 3aHMMaeT Ha OucKe 4 Oa#Tta. [IJIMHA TEKCTOBOM METKM 3HAYEHHUsS OrpaHudYeHa
mapaMeTpPoOM KOMITHIISITNY NAMEDATALEN; B CTAHIapPTHEIX cO0pKax Postgres Pro oH orpaHUYWBAET [IUHY
63 OaHTaMHU.

ComocTaBjieHUsI BHYTPEHHUX 3HAYEHUH enum C TEKCTOBEIMU METKaMH XPAaHSITCSA B CHCTEMHOM KaTaJjiore
pg_enum. OH MOZKeT OBITh OJIE3EH B PSAOE CIIydaes.

8.8. l’eoMeTpuyeckue Tunol

l'eoMmeTpuyeckme THUOBI HOAHHBIX MPEOCTABISIOT OOBEKTHI B [OBYMEPHOM MIPOCTpPAHCTBe. Bce
cyulecTByioiue B Postgres Pro reomeTrpuieckue TUIH Ilepeunciientl B Tabnuie 8.20.

Ta6auma 8.20. 'eoMeTpHYEeCKHE THIBI

Nmsn Pa3zmep Onucanue IIpencraBienue
point 16 6auT Touka Ha IMJIOCKOCTH (x,y)
line 32 OatiTa BeckoneuHas npsMast {A,B,C}
lseg 32 banTa OTpe3ok ((x1,y1),(x2,y2))
box 32 OatiTa [TpsaMoOyronpHUK ((x1,y1),(x2,y2))
path 16+16n 6auT 3aKpBITHINA OyTh (J(x1,y1),...)
TTOmOOHBIH
MHOT'OYTOJILHUKY)
path 16+16n Gaut OTKpPEBITHIA IIYTh [(x1,y1),...]
polygon 40+16n 6auT MHOroyronbHUK (J(x1,y1),...)
TMOOOOHBIE  3aKPBITOMY
OyTH)
circle 24 bavita OKpPyXKHOCTH <(x,y),r> (zeHTP
OKPY2KHOCTH ¥ Paguyc)

[I71s1 BEITIOJTHEHMS PA3JIMYHBIX T€OMETPUYECKUX OTIepaluii, B YaCTHOCTU MacCIITaOMPOBaHUsI, BPAIlleHUS
¥ ompenelneHus nepecedeHuii, PostgreSQL mpemnaraer 6oraTeldi Ha6op QYHKIUN U omepaTopoB. OHU
paccMmaTtpuBaloTcsa B Pa3sgmene 9.11.

8.8.1. Toukm

Touyku — 9TO OCHOBHOM 3JI€MEHT, Ha Oaze KOTOPOT'O CTPOATCA BCE€ OCTAJIbHEIE TEOMETPUYECKHNE THUIIEL.
3HauyeHUs TUIIA point 3alMCHIBAIOTCA B OOHOM M3 OABYX (l)OpMaTOB:

Irne x 1 y — KOOPAWHATHEI TOYKHU Ha IIJIOCKOCTH, BEIPDA2XKEHHEBI€ YHUCJIaMU C mJiaBaloIle TOYKOU.

BEIBOOSITCSI TOYKH B IIEPBOM (hopMarTe.

8.8.2. Npamble

[TpsaMele IPEOCTABISAIOTCS JIMHEWHBIM YpPaBHEHUEM AX + By + C = 0, roe A u B He paBHH (. 3HayeHUd
TUIIA line BBOOSTCS U BEIBOOSITCS B CIIEAYIOLIEM BUIE:

{4 B, C}

KpOMe TOT'O, OJIAd BBOOA MO2KET HMCIIOJIb30BATHCA mobast U3 9TUX (I)OpM:

[ ( x1, y1) , (x2, y2) ]
( (x1, y1) , (x2, y2))
(x1 , y1 ) , ( x2 , y2)
x1 , yl , x2 , y2
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roe (x1,yl) U (x2,y2) — OBe pa3JInNuHbBIE TOYKHU Ha TAaHHOW IPSMOM.

8.8.3. OTpe3ku

OTpe30K IIPEeACTaBISETCSA IIapo¥ TOYEK, ONPEMeNsIoIUX KOHIIBI OTpe3Ka. 3Ha4YeHUs THIla lseg
3anMnCHBAIOTCA B OOHOU U3 ClIeQyoMmux (hopM:

[ ( xI, y1) , (x2, y2) ]
( (x1, y1) , (x2, y2))
(x1 , y1) , ( x2, y2)
x1 , vyl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIEL OTpEe3Ka.
BriBomsTCSI OTPE3KM B IIepBOM (opMmare.

8.8.4. NpAMOYrosibHUKH

[TpAMOYTONBPHUK TPENCTaBISIETCA OBYMS TOUYKAMM, HAXOOSIIUMHUCS B HPOTHUBOMIOJIOKHBIX €T0 yTiaax.
3HaYeHUS THUIIA box 3alKUCHIBAIOTCS B OOHOI M3 CIEeOYIOIIUX (GOpPM:

((x1, y1) , (x2, y2))
(x1, y1) , (x2, y2)
x1 , vi , x2 , y2
roe (x1,yl) U (x2,y2) — DPOTHUBOMOIOXHEIE YIJIEI IPSIMOYTOJIbHUKA.

BEIBOOSITCST IPSIMOYTOJIBHUKH BO BTOPOM (hopMme.

Bo BBOOMMOM 3HaUYe€HHM MOTYT OBITH YKa3aHBI TI00BIE IBa IPOTUBOMIOJIOKHEIX yIjla, HO 3aTEM OHU OymyT
YHOOPSAOOYEHH], TAK YTO BHYTPHU COXPAHSTCS IPABLIA BEPXHUH U JIEBHIM HUXKHUHU YTTIbI, B TAKOM IIOPSIOKE.

8.8.5. Nytmn

HYTI/I IIpencTaBIdlOT Co00M CIIHMCKH COG,E[I/IHéHHI:IX TOYEeK. HYTI/I MOTyT OBITH 3dKpblmbiMu, Korga
IIogpa3yMeBaeTCsi, 4YTO IIepBasd N IIOCJIeOgHAsdA TOYKa B CIIMCKEe COeOHWHEHBI, HMJIM OMKpPblMbiMU, B
IIPOTHUBHOM CJIy4ae.

3Ha4yeHUs TUIIA path 3aIUCHIBAIOTCS B OOHOU U3 CJIEOyIOIUX GopM:

[ ( x1 , y1 ) , ... , ( xn , yn ) ]
((x1 , y1 ) , .., ( xn, yn ) )
(x1 , y12) , ... , (xn , yn)
(x1 , y1 ;e g xn , yn )
x1 , yl ;e g xn , yn

T7ie TOYKH 3a[aioT Y3/Ibl CETMEHTOB, COCTABIISIONIUX ITyTh. KBagpaTHbIe CKOOKY ([ ]) YKa3bIBAIOT, YTO IYTh
OTKPBITHIH, @ KPYTble ( () ) — 3aKpHIThIN. Korpa BHeIlIHHe CKOOKHY OITYCKAIOTCsI, KaK B IIOKAa3aHHBIX BHIIIIE
TIOCJIeIHUX TPEX hopMaxX, CUUTAETCS, YTO NYTh 3aKPHITHIH.

ITyTu BRIBOOSITCSI B IEPBOU UJIM BTOPOM (hOPME, B COOTBETCTBUU C TUIIOM.

8.8.6. MHOroyrosibHUKu

MHOI"OYTOJ'H:HI/IKI/I IIpeagCTaBIdI0TCA CIIMCKaMU TOYEK (BepH.H/IH). MHOI"OYTOJ'H:HI/IKI/I IIOX02KHY Ha 3aKPLITHIE
IIYTHU, HO XPAHATCA B IPYI'OM BUOE U OJIA paGOTI:I C HUMHU IIpEeJHa3HaA4Y€H OTHOENIbHEIN Ha6op (l)y'HKI_II/II‘;I

3HaYeHUs TUMA polygon 3aIlMCHIBAIOTCS B OJHOU M3 CIIEOVIONINX (HOPM:

((xt, y1 ), ..., (xn, yn) )
(x1 , y1) , ... , ( xn , yn)
(x1 , y1 ;e g xn , yn )

x1 , yl ;e g xn , yn
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Ir'oe TO4YKH 3a0al0T Y3JIbl CETMEHTOB, o6pa3y101.u1/1x T'PaHULy MHOI'OYI'OJIbHHUKA.

BEIBOOSITCS MHOTOYTOJIBHUKHY B IIEPBOM popMare.

8.8.7. OKpy>XHOCTH

Opr}KHOCTI/I 3a0a0TCA KOOPOWMHATAMU LIEHTPA U PagnuyCOM. 3Ha4YeHUs TUIA circle 3alUCHIBAIOTCS B
OOHOM M3 CIIEOYIOIINX Q)OpMaTOB:

>

)

P Y )

P Y )

P Y )
y

14

< |
((
(

SRR
NN

14

rme (x,y) — LIeHTP OKPYXKHOCTH, a r — €€ pajuyc.

BriBOOATCS OKPYKHOCTHU B IIEPBOM (hopMare.

8.9. Tunsbl, onuchiBalOLLLUEe CeTeBble aagpeca

Postgres Pro mpepjaraeT TUIBI JaHHBIX OIS XpaHeHUs anpecos [Pv4, IPv6 u MAC, noka3aHHBIE B
Tab6mnurie 8.21. [I51g XpaHEeHUSs CETEBHIX aiPEeCOB JIyYIlle NCIIOIb30BaTh 3TH TUITH, @ HE TPOCTHIE TEKCTOBLIE
CTPOKM, TakK KakK Postgres Pro mpoBepseT BBOOUMbIE 3Ha4Y€HUS HOAHHBEIX TUIOB U IIPEOOCTaBJISET
CIIeliaJin3MPOBaHHbIE OTIEPATOPHI M QYHKUMU IOt paboThl ¢ HUMHU (cM. Pasmen 9.12).

Ta6auna 8.21. Tunbl, ONKHCHIBAIOIIHE CeTEBbIE agpeca

UM Pasmep Onucanue

cidr 7 unu 19 GauT Cetu IPv4 u IPv6

inet 7 unu 19 GauT V3net u cetu 1Pv4 u IPv6
macaddr 6 OauT MAC-ampeca

IIpu copTUpPOBKE THUIIOB inet U cidr, agpeca IPv4 Bcerma upgyTt go agpecoB IPv6, B ToM udmcie ampeca
IPv4, Bkntoy€HHBIE B [PV6 Uiy commocTaBieHHbBIe ¢ HUMH, HanmpuMep ::10.2.3.4 unu ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-agpec y3jia U MOXKeET TaKxKe COomepzKaTbhb ero IofceTh, BCE B OOHOM
nosne. ITogceTs mpencraBiIsieTcss YMCIOM OUT, OIIpedesIoniuX afgpec CeTH B ampece y3ia (MU «MacKy
cetu»). Ecu Macka ceTu paBHa 32 mns ampeca IPv4, Takoe 3HaueHUe MNPENCTaBJIIeT He MOMCEeTh, a
ompenesi€HHBIN y3es. Agpeca IPv6 uMeroT mnuay 128 OUT, I03TOMY YHHKAIBHBIM agpec y3Jjia 3amaéTcs
¢ macko# 128 6uT. 3aMeThTe, YTO KOr{la HYXKHO, YTOOB IIPUHUMAIHUCH TOJILKO afipeca CeTel, clemyeT
HCIIOJIL30BaTh TUII cidr, a HE inet.

BBoguMmble 3HaYEeHMS TaKOTO THUIIA OJOIXKHBI UMeTh opMaT IP-anpec/y, Toe IP-anpec — agpec IPv4 unu
IPv6, a y — 4ucio 6uT B Macke ceTu. ECIIu KOMIIOHEHT /y OTCYTCTBYET, MacKa CETU CUUTAETCS PaBHOM 32
onst IPv4 u 128 g IPv6, Tak 4To 9TO 3HaYeHue OyoeT IpeacTaBiIsaTh OOUH y3eil. [Ipu BEIBOIe KOMIIOHEHT
/y OIIyCKaeTCs, eCJIX CETEBOU afpec OpepesseT agpec OOHOTO y3Ja.

8.9.2. cidr

Tun cidr comepXuT onpenenenue cetu IPv4 unu IPv6. BXxogHbie ¥ BEIXOOHBIE (DOPMATHI COOTBETCTBYIOT
cornamenussm CIDR (Classless Internet Domain Routing, BeckiaccoBasi MezkceTeBasi agpecalius).
OmpeneneHre CETH 3allUChIBaeTcs B popMmaTe IP-anpec/y, Te IP-agpec — afapec cetu IPv4 unu IPv6, a
y — 9HuCIio 6UT B MacKe ceTu. Eciu y He yKa3bIBaeTCs, 3TO 3HaYEeHME BEIYUCIISIETCS II0 CTapOM KJIaCCOBOM
cxeMe HyMepalluu CeTel, HO IPU 3TOM OHO MOXKET OBITh YBEIUYEeHO, YTOOH B HEro BOIIIM BCe OauThHI
BBEMIEHHOTO agpeca. Eciu B ceTeBOM agpece cIpaBa OT MacKM CETH OKaXKyTCs OUTHI CO 3HaUeHUeM 1,
OH OyHeT CUMUTATHCSA OIMIUOOYHBIM.

B TaGnurie 8.22 moka3aHBI HECKOJIBKO IIPHMEPOB alpeCOB.
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TaOauma 8.22. IlpuMepsl JONYCTHMbIX 3HAYEHHH THIIA cidr

BBoguMoe 3HaYeHHe cidr

BniBoguMoOe 3HaUueHHe 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
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

2001:4£8:3:ba::/64

2001:418:3:ba:2e0:81ff:fe22:
d1f1/128

2001:4f8:3:ba:2e0:81ff:fe22:
d1f1/128

2001:418:3:ba:2e0:81ff:fe22:d1f1

o ffff:1.2.3.0/120

o ffff:1.2.3.0/120

o 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. Paznmuma inet M cidr

CYI_LIeCTBeHHBIM pal3nnuyueM TUIIOB OAHHBIX inet U cidr SABJISETCHI TO, YTO inet NMPUHUMAET 3HAYEHUS C
HEHYJIEBEIMU ouTamMu CIIpaBa OT MACKHU CeTH, a cidr — HEeT.

text U abbrev.

ITogcka3ka

Ecnu Bac He ycTpauBaeT BHIXOTHOM QopMaT 3HAUYEHUH inet UK cidr, MOTPOOyHTe GYHKIIUM host,

8.9.4. macaddr

Tun macaddr MpegHa3HaYeH Aysd XpaHenuss MAC-agpeca, MpUMEPOM KOTOPOTO SIBJISIETCSI afpPeC CEeTEBOM
mnaTthl Ethernet (xoTst MAC-afpeca TpUMEHSIIOTCS W [JIS OPYTHUX Ilefei). BBoguMble 3HAYEHUS MOTYT
3a7jaBaThCS B CIIEOYyIOMMX hopMaTax:

'08:00:2b:01:02:03"
'08-00-2b-01-02-03"
'08002b:010203"
'08002b-010203"
'0800.2b01.0203"
'0800-2b01-0203"
'08002b010203"

Bce aTu mpuMepHl OITPEeNensioT OOUH U TOT Ke agpec. [llecTHammaTepuyHbie HUGPH OT a 40 £ MOTYT OBITh
U B HUXKHEM, U B BepXHeM peructpe. BruBomsitcst MAC-agpeca Bcerfa B IepBo# ¢popMme.

Cranpmapt IEEE 802-2001 cumTaeT KaHOHHUYeCKON ¢dopmoii MAC-ampecoB BTOPyIO (C MHHycaMH), a
B IIepBOI (C OBOETOYMSMM) IIpeAIojaraeT oOpaTHHIM mopsamok OuT, Tak uTto 08-00-2b-01-02-03 =
01:00:4D:08:04:0C. B HacTod11Iee BpeMs 3TOMY COTJIaIlIeHUIO IIPaKTUYECKU HUKTO HE CJIeOYyeT, U YMECTHO
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OHO OBIJIO TOJIBKO IJISI yCTAaPEBIINX CETEBHIX TPOTOKOJIOB (Takux Kak Token Ring). Postgres Pro He mensiet
TIOPSANOK OUT U BO BCEX IPUHMMAEMEIX (hopMaTax IMOOPa3yMeBaeTCsa TPAOULMOHHEIN Topsamok LSB.

I[TocnegHMe OATH BXOOHBIX d)OpMaTOB He OIMMCAaHEBI HU B KAKOM CTaHOApPTe.

8.10. buTtoBble CTPOKM

BUTOBEIE CTPOKH IIPENCTaBASIOT co00¥ mociemoBaTenbHOCTH U3 1 u 0. X MOXKHO HCIIOIb30BATh OIS
XpaHeHUus UIIH 0TOOpakeHust OMTOBLIX MacoK. B SQL ecTh mBa OMTOBEIX THUIIA: bit (n) Hbit varying (n),
TIe n — MOMOXKUTENILHOE IeJI0e YHUCIIO.

[lnvHa 3HA4YeHUs TUIIA bit HOJIKHA B TOYHOCTY PABHSTLCS n; IIPU IONBITKE COXPAHUTH JaHHLIE NINHHEe
WM KOpoude MpOou30uAeT omubKa. [laHHBIE THIA bit varying MOTYT MMETh IIEPEMEHHYIO OJIMHY, HO
He IPEeBHINAIOMYI0 n; CTPOKU OOmblIed OIMHE He OyOyT NPHUHSTHL. 3aluch bit 6e3 yKa3aHUs OJIUHEL
paBHO3HAYHA 3allMCU bit (1), TOTHa Kak bit varying 6e3 yKa3aHHs OJIMHBI IIOAPa3yMeBaeT CTPOKY
HEOTrPaHUYEeHHOU [JINHEL.

IIpumMeuyaHnue

Ipu TIONBITKE TPUBECTH 3HAYEeHMe OUTOBOM CTPOKM K TUMY bit (n), OHO OyHmeT ycedeHO WU
OOIIOJTHEHO HYJISIMM CIIpaBa [0 AJWHHEI POBHO n OUT, OmMOKU TIpu 3TOM He OymeTt. [TomoGHBIM
0o06pa3oM, eciu SIBHO IPUBECTH 3HAYEHME OUTOBOM CTPOKU K TUINY bit varying(n), oHa OymeT
ycedeHa CIIpaBa, eCJIX €€ [JIMHA IIPEeBHIIIaeT n OUT.

CuHTaAKCUC KOHCTAHT OWTOBBIX CTPOK omucaH B [lompasmene 4.1.2.5, a Bce MOOCTymHBIE OUTOBHIE
OTIepaToOPHl U GYHKITUY MepedrciieHs B Pazgene 9.6.

IIpumep 8.3. Acnoib30BaHHEe OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(DS));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");

OUIMEKA: nnuHa OUTOBOU CTPOKH (2) He cooTBeTCcTByeT Tuny bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101'");
SELECT * FROM test;

a | b
_____ b
101 | 0O
100 101

151 xpaHeHUsT OUTOBOM CTPOKHU MCIIONIB3yeTCs 1Mo 1 GalTy mjIst KaxKOgoW I'PyImsl u3 8 OUT, II0C 5 UiIH
8 6aliT DOIOJIHUTENIFHO B 3aBUCUMOCTH OT IOJIMHEL CTPOKHU (HO OJIMHHBEIE CTPOKU MOTYT OBITH CXKAThI UJIU
BBIHECEHEI OTIENIbHO, KaK OIucaHo B Pasnerne 8.3 IPUMEHUTENIBFHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunsbl, NnpeaHa3Ha4YeHHbIe 0211 TeKCTOBOro NoUcka

Postgres Pro mpegocTaBmnsieT mBa THUIAa OAHHBIX OIS MOOOEPXKKY ITOJTHOTEKCTOBOTO MOMCKA. TE€KCTOBEIM
TIOMCKOM HA3LIBAETCS ONepalus aHanu3a Habopa JoOKyMeHmMo8 C TEKCTOM Ha €CTECTBEHHOM S3BIKE,
B pe3yibTaTe KOTOPOU HaXOHOATCSA ¢parMeHTHl, HauboJiee COOTBETCTBYyIoOLIMe 3anpocy. Tum tsvector
TIPENCTaBJIsAEeT JOKYMEHT B BUAE, OIITUMU3UPOBAHHOM [IJIs1 TEKCTOBOTO IOMCKA, @ t squery IIPENCTaBIseT
3alpoc TEKCTOBOTO IIOMCKa B IIomoOHOM Bupe. Bonee mompobHO 3TO omuchiBaeTcs B ['maBe 12, a Bce
CBSI3aHHHBIE QYHKIIMU U OTIEPATOPHI Tepeyuciels B Pasmene 9.13.

8.11.1. tsvector
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3HaYeHWE THUIA tsvector COOEPZKUT OTCOPTUPOBAHHLIN CITMCOK HEIIOBTOPSIOIINXCS /1eKCeM, T. €. CIOB,
HOPMA/IU308dHHbIX TaK, YTO BCe CIIOBOMOPMEI CBOISITCS K OOHOI (MogpoOHee 3TO omucaHo B I'maBe 12).
CopTupOBKA U UCKITIOYEHUE IIOBTOPSIOMINXCS CJIOB ITPOM3BOAUTCS aBTOMAaTUYECKHU IIPU BBOJIE 3HAYEHUS,
KakK II0Ka3aHOo B 3TOM IIPUMeEpe:

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 NPOOEIOB MM 3HAKOB MHPENWHAHUS WX HYKHO 3aKIIOYUTH B
anocTpodsl:

SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM H CJIEOYIOMMX IIPUMepax MEI MCIIONIL3yeM CTPOKY B HOJjlapaxX, 4TOOH He myOGIupoBaTh BCe
arocTpodbl B TAKUX CTPOKax.) IIpu 3TOM BKIIOYaeMEIH anmocTpod umu o0paTHYIO KOCYIO YepTy HYXKHO
Tpony6IMpPOBaTh:

SELECT $Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
Takxe OJid JIEKCeM MOZKHO yYKa3aThb UX IEeJIOYKUCIIEHHEBIEe no3uuyuu:

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

IMo3uIus 0OBIYHO YKa3bIBAET ITOI0KEHME HCXOOHOTO CII0Ba B HOKyMeHTe. MHopMaIins 0 PacIoloXKeHNn
CJIOB 3aTeM MOXKET HCIIOIb30BaTbCS OIS OUeHKU O6au3ocmu. [To3ulirss MOXKET 3aJaBaThbCs YHCIOM OT
1 mo 16383; Gomblmre 3HAYEHHUSA IIPOCTO 3aMeHsioTcsa Ha 16383. Ecnu mys omHOI JIeKCEeMEl OTBaXKObI
yYKa3bIBAeTCSI OMHO IIOJI0OXKEHNE, TAKOe ITIOBTOPeHue 0TOPaCkIBAeTCH.

Jlekcemawm, Ojns KOTODPBIX 3aJaHHbI IIO3UIINHY, TAK2XKE MO2KHO Ha3HA4YUTh 8ecC, BI:Ipa}KeHHBII;I 6YKBaMI/I A, B,
c unmu D. Bec D IIogpa3yMeBaeTCs 110 YMOJIYaHHWIO U ITIO3TOMY OH HE€ IIOKa3bIBA€TCs IIPKU BEIBOME:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 'fat':2B,4cC
Beca 0GBIYHO IPUMEHSIIOTCS IOJISI OTPAXKEHUs CTPYKTYPHI JOKYMEHTA, HallpUMeED [JIS MPUZaHus 0cob60ro

3HAQ4YeHHs CJIOBaAM B 34rojIOBKe II0 CPABHEHHIO CO CJIOBaAMHU B 0OBIYHOM TeKcTe. HasHaueHHLIM BecaM
MO2KHO COITIOCTABUTE YHUCJIOBEIE IIPDUOPUTETHI B q)YHKLII/IHX PaHXHWPOBAHUA PE3YIIETATOB.

BaxHo moHUMaTh, YTO TUI tsvector CaM IO cebe He BBITIOTHSIET HOPpMaJIn3alluIO CJIOB; IIPearojiaraeTcs,
YTO B COXpPaHAEMOM 3HAYEHUHU CJIOBaA YK€ HOPMAaAJIN30BAHEI ITPUJIOZKEHUEM. HaanMep:

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

[nss GONBIIMHCTBA AaHTJIOA3BIYHBIX ITPUIOXKEHUN IIPUBEAEHHBIE BHIIIE CJI0Ba OYOYyT CYUTAThCSA
HeHOPMAalIn30BaHHLIMH, HO OJIS t svector 9TO He BazKHO. IT09TOMY HCXOOHBIM JOKYMEHT OOLIYHO CIIemyeT
o6paboTaTh PyHKIMEH to_tsvector, HOPMaIUIYIOIIEH CIIOBA [/ OKUCKA:
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SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector

'fat':2 'rat':3

U sTo mogpobHee omucaHo B ['11aBe 12.

8.11.2. tsquery

3HaueHWE tsquery COOEPXKUT UCKOMEIE JIEKCEMEI, OObeqUHSIEMbIE JIOTUYECKUMU omepartopamu & (U),
| (MJIN) u ! (HE), a Takxke omepaTtopoM mnoucka ¢pas <—> (IIPEOIIECTBYET). Takke gonycKaeTcs
Bapuanusa omnepatopa I[IPEJIIIIECTBYET Buma <N>, Tme N — IieJIOYMCIIeHHasi KOHCTaHTa, 3agalolas
paccTosiHUEe MeXK[Oy OBYMs UCKOMBIMU JIeKCeMaMU. 3allCh olepaTopa <—> paBHO3Ha4Ha <1>.

711 TPYNIUPOBKHU OIIEPATOPOB MOTYT HCIIOJI30BaThCS CKOOKHM. be3 CKOGOK 3TH OIepaTophl MMEIOT
pa3Hble IPUOPUTETH, B mopsiake yorBauus: | (HE), <-> (IIPENITECTBYET), ¢ (1) u | (UJIN).

HeckonpKo IprMepOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat cat) '::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery

'fat' & 'rat' & !'cat'

JlekceMaM B tsquery MOJKHO [OIIOJIHUTEJIBHO COIIOCTaBUThb OYKBEI BECOB, IIpU 3TOM OHU OyOyT
COOTBETCTBOBATh TOJIbKO TEM JIeKCeMaM B tsvector, KOTOPEle UMEIOT KaKOH-TN00 U3 STUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

Kpome TorO0, B TeKceMax t squery MOXKHO MCIIOIb30BaTh 3HAK * [JIs MMOMCKA 110 MpeduKCy:

SELECT 'super:*'::tsquery;
tsquery

'super':*

3TOT3aHpOCHaﬁHéTBCGCHOBaBtsveCtor,HHQHHaKHHHeCH(IHpHCTaBKH«Super»

AnocTpodn! B leKCeMax 3TOr0 THITa MOXKHO HMCIOIb30BaTh TaK JKe, KaK U B JIeKCeMax B tsvector; M TaK
XKe, KaK 4 OJId TUuIla tsvector, HeOﬁXOHI/IMaH HOPpMaJIn3allvs CJIOBA OOJIZKHAa BHEIIIOJIHATBHECA 00 IIPUBEIEHUA
3HAYEHUs K TUIY tsquery. [IJIT TAKOM HOPMAaM3aIU¥ YIOOHO UCIIOIH30BaTh PYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeThTe, 4TO QYHKIUSA to_tsquery OymeT oOpabaTeiBaTh IPEeUKCH ITOT0OHO IPYTHUM CII0BaM, IIO3TOMY
clenyooIee CpaBHeHHe BO3BpalllaeT true:
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SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' );
?column?

TaK KakK postgres npeo6pa3yeTCﬂ CTeMMEPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

| 'postgr':*

'postgradu':1

¥ 9Ta IPUCTABKa HAXOOUTCSI B IpeoOpa3oBaHHOM opMe CIIoBa postgraduate.

8.12. Tun UUID

Tun paHHBIX uuid COXpaHsAeT YHUBepCcallbHbEle YHUKalbHble upaeHTHGuKaTophl (Universally Unique
Identifiers, UUID), ompemenénnbie B RFC 4122, ISO/IEC 9834-8:2005 u cBsi3aHHBIX CTaHapTax.
(B HekoTOphIXx cucTeMax 3TO Ha3biBaeTca GUID, rio6GanbHBIM YHUKAJIBHBEIM HIOEHTHU(PHUKATOPOM.)
9TtoT upmeHTH(UKATOP IIpeAcTaBnseT coboii 128-6MTHOe 3HaYeHUE, TeHEPUPYEMOE CIeIHUaIbHBIM
aJITOPUTMOM, HPAKTUYECKH TapaHTUPYIOIIAM, YTO 3TUM K€ alllTOPUTMOM OHO He OyHeT IIOIydeHO
Oormpirie HHUTOe B Mupe. TakuM o0pa3oM, O5TH HAOeHTHDUKATOPHI OyOyT YHUKAIbHBIMU W B
pacipenesiéHHBIX CUCTEMAaX, a He TOJIBKO B €IMHCTBEHHOU 0a3e HaHHHIX, KaK 3HAYEHUS TeHEepaTOpPOB
TI0oCJIefOBaTEIbHOCTEN.

UUID 3anuchiBaeTCsi B BHOE II0OCJIEOOBATENIbHOCTH IEeCTHAAIAaTEPUYHBIX TP B HUIKHEM PETUCTPE,
pa3mesiEHHBIX 3HaKaMM MUHYCa Ha HEeCKOJIBKO I'DYIII, B TAKOM IOPSAKe: rpymma u3 8 uudp, 3a Hell Tpu
rpynnsl U3 4 mudp U, HaKoHer, rpymnmna u3 12 nudp, 9To B CyMMe cOCTaBisgeT 32 HuGPHl U IPeACTaBlIsIeT
128 6urt. [Tpumep UUID B 3TOM CTaHmapTHOM BHU[E:

aleebc99-9c0b-4ef8-bb6d-6bb90bd380all

Postgres Pro Takke npuHUMAaET albTEPHATUBHLIE BAPUAHTHI: IIU(PHL B BEDXHEM PETUCTPE, CTAHOAPTHYIO
3ammch, 3aKJIIOYEHHYI0 B (UTYPHBIE CKOOKM, 3amuch 6€3 MUHYCOB HJIM C MHUHYCaM#, Pa3OesioIuMu
n1I00BIe TPYIITHL U3 YeTHpex nudp. Hampumep:

AOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9%0d380all}
aleebc999c0bdef8bb6debb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0b4ef8-bb6d6bb9-bd380all}

BriBOOuUTCSA 3HAYEHUE 3TOTO THUIIA BCerja B CTaHOAPTHOM BH[IOE.

B Postgres Pro BcTpoeHEb! QyHKIIUY XpaHeHUA U cCpaBHeHUs ugeHTuuKaTopoB UUID, HO HET BHYTPEeHHEH
dyuruu renepupoBanusa UUID, moToMy 4YTO He CYUIECTBYET KaKOTO-TO €OWHCTBEHHOTO aJrOpuTMa,
nomxopsAumero ans Bcex npunoxenul. CreHepupoBath UUID MOXKHO C IOMOIIBIO HOIIOJTHUTEIBHOTO
Momyns uuid-ossp, B KOTOPOM peaJu30BaHBl HECKOJIBKO CTAHOapTHHEIX aJrOPUTMOB, a MOIXKHO
BOCIIOJIL30BaTHCS MOAYJIEM Pgcrypto, Te Toxke eCTh GYyHKIIMUS reHepupoBanus cnydaiusix UUID. Kpome
TOTO, MOXKHO CHejlaTh 3TO B KJIMEHTCKOM IIPUJIOKEHUU WU B OPYyroi 6muOIMoTeKe, MOOKIIIOYEHHOM Ha
CTOPOHE cepBepa.

8.13. Tun XML

Tunm xml mpegHa3Ha4yeH [ys xpaHeHus XML-maHHBIX. Ero mperMyIecTBO IO CPAaBHEHUIO C OOBIYHBIM
THUIIOM text B TOM, YTO OH IIPOBEpPseT BBOOUMELIE 3HAYEHMUS HaA AONYCTUMOCTHL IO mpaBuiaM XML u
it paboTh ¢ HUM ecTh TunoOe3onacHble QyHKIMYM; cM. Pasgen 9.14. g “CIIOIb30BaHUs 3TOTO THUIA
OUCTPUOYTUB OOJI2KEH OLITH CKOMITMIIUPOBAH B KOHGUTYpaAllUU configure —--with-libxml.

Tun xml MOXKET COXPaHATh IIPaBUIBHO OGOPMJIEHHBIE «IOKYMEHTHI», B COOTBETCTBUU CO CTAaHAApPTOM
XML, a TakXe ¢GparMeHTH «COOEPKUMOI0», OIIpedeliseMble KaK MeHee OrpaHUYeHHBIE «V3/bl
dokymeHma» B Momenu gaHHbIX XQuery u XPath. [IpyruMu cioBaMu, 3TO O3Ha4YaeT, YTO BO pparMeHTax
COIEePKUMOTO MOXKET OLITH HECKOJIBKO 3JIEMEHTOB BEPXHErO YPOBHS MM TEKCTOBBIX Y3JIOB. ABisieTCs
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JIX HEKOTOPOE€ 3HA4Y€HMHE THUIIA xml IIOJIHBIM AJOKYMEHTOM HIIH (I)paI“MeHTOM COOEeP2KUMOI'0O, IIO3BOJIAET
OIIpeneyInTh BhIPAXKEeHUe xml-3HaveHue 1S DOCUMENT.

8.13.1. CozpaHue XML-3HauyeHuM

8

YT0oOBI TONYYUTH 3HAUYEHHUE TUNA 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>")

XoTsa B cranpmapTe SQL onucaH TOMBKO OOUH CI0C00 Tpeo0pa30BaHus TEKCTOBRIX CTPOK B XML-3HaueHus,
cnenuduueckui cuntakcuc Postgres Pro:

xml '<foo>bar</foo>'
'<foo>bar</foo>"': :xml

TO2XKe ONOIIyCTHUM.

Tun xml He IpoBepPseT BBoOuMble 3HaueHusa 1o cxeMe DTD (Document Type Declaration, O6bsBnEeHUS
TUIIa JOKYMEHTAa), JaXke eClIU B HUX IPUCYTCTBYIOT cchika Ha DTD. B HacTosiee Bpems B PostgreSQL
Tak’ke HeT BCTPOEHHOU MOAEePKKU OPYTUX pa3HOBUAHOCTEN cxeM, HanpuMmep XML Schema.

OOpaTHas orepanus, MOJIy4YeHHe TEKCTOBOM CTPOKHW M3 xml, BHIMOIHSETCS C IIOMOIIBIO (YHKIIUU
xmlserialize:

XMLSERIALIZE ( { DOCUMENT | CONTENT } 3HayeHHe AS THIO )

3mech OONYCTUMEBIN Tun — character, character varying UNIH text (MU UX IICEBOOHUMEI). Y1 B JaHHOM
cnydae cranmapT SQL mpeaycMaTpuBaEeT TOJIBKO OAMH CIIoc0o0 mpeoOpa30oBaHUs xml B TUII TEKCTOBHIX
CTPOK, HO Postgres Pro 1mo3BsossieT IpoCTO IPUBECTU 3HaYEeHUE K HYyXKHOMY THILY.

ITpu mpeobGpa30BaHWM TEKCTOBOM CTPOKHM B THUN xml WX HaA000pOT 6e3 HCIIONb30BaHUSA (QYHKIHHR
XMLPARSE ¥ XMLSERIALIZE, BBIOODP peXuMa DOCUMENT HJIM CONTENT OHpefesisaeTcss ITapaMeTpoM
KoH(purypauuu ceanca «XML option», ycTaHOBUTL KOTOPHIM MOXKHO CJIEOVIOIIENM CTaHOapTHOM
KOMAaH[OU:

SET XML OPTION { DOCUMENT | CONTENT };
WA TaKou KoMaHOou B myxe Postgres Pro:
SET xmloption TO { DOCUMENT | CONTENT };

[lo yMonm4aHMIO 3TOT NapaMeTp MMeeT 3HaueHue CONTENT, TaK 4YTO HAOIIycKaioTcsa Bce dopmbl XML-
OaHHBIX.

13.2. ObpaboTka KOAUPOBKMU

Ecnu Ha cTOpoHe cepBepa M KiueHTa M B XML-gaHHBIX UCIIONB3YIOTCSA pa3Hble KOOUPOBKM CHUMBOJIOB,
C 9TUM MOTYT BO3HHKaATh IpobOiembl. Korma 3ampochkl IIepemaloTcs Ha CepBep, a UX pPe3yJIbTaThl
BO3BpalllaloTCS KJIMEHTY B OOBIYHOM TEKCTOBOM pexkuMe, Postgres Pro npeobpa3yeT Bce niepefaBaeMbIe
TEKCTOBBIE HaHHBIE B KOOWPOBKY [JI COOTBETCTBYIOILEM CTOPOHBI; cM. Pazmen 22.3. B ToMm uucrie
9TO MPOUCXOAUT U CO CTPOKOBLIMHU IpeAcTaBleHusiMU XML-maHHBIX, TOJMOOHBLIMU TEM, YTO ITOKa3aHBI
B mpephoymiux mpuMmepax. OOBIYHO 3TO O3HAYaAeT, YTO OOBSIBIEHUS KOOUPOBKHU, COMEpPKaIluecs B
XML-maHHBIX, MOTYT HE COOTBETCTBOBATL HEMCTBUTEIPHOCTU, KOTHa TEeKCTOBas CTPOKa mpeodpa3yeTcs
M3 OOHOMW KOOWPOBKM B APYryl0 IIpH Ilepefade OaHHBIX MeXAy KIMEeHTOM M CepBEepoOM, TaK Kak
nomoOHbIe BKITIOUEHHBIE B JaHHBIE OOBSBJIEHUS He OYOYyT M3MEeHEeHBl aBTOMaTU4decKu. st pelieHus
9TOM ITPO06JIEMHEI O0BABIEHHUST KOOUPOBKHU, COIEPKAIINecss B TeKCTOBHIX CTPOKAX, BBOOUMEIX B THUIT xml,
IIPOCTO UZHOPUPYIOMCA U Ipefnonaraercs, 4To XML-comepKuMoe IPEeOCcTaBIEHO B TEKYIIEeN KOOUPOBKE
cepBepa. Kak crmemcTBue, Oy MPaBUIbHONM 00pabOTKH TaKHX CTPOK ¢ XML-TaHHBIMH KIIHEHT OOJIKEeH
nmepemaBaTh UX B CBOel TeKylled KomupoBKe. i1 cepBepa He BaxHO, OyOeT Hu KJIMEeHT [JIsi 3TOTO0
mpeoOpa30BLIBATh MTOKYMEHTHI B CBOIO KOOWPOBKY, WM HM3MEHHUT €€, Impexmae 4YeM IiepegaBaTbh eMy
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OaHHEBIE. HpI/I BBEIBO€ 3HAYEHUA THIIa xml He ComepzkKar OO BSIBIIEHUS KOOHMPOBKH, a KIJIMEHT [OOJIZKEH
IIpenroaraTth, 4TO BCe JaHHBIE IIOCTYIIAIOT B €0 TeKYH.IeI;I KOOHNPOBKE.

Ecnu mapaMeTphl 3alrpoca nepefaTcss Ha CEPBEP U OH BO3BpAIllaeT Pe3yabTaThl KIIUEHTY B IBOUYHOM
pexuMe, KOOMPOBKa CUMBOJIOB He ITpeo0pa3yeTcs, TaK YTO BO3HUKAET OpyTras CUTyalus. B aToMm ciydae
00bsiBNIEHNE KOOUPOBKH B XML mpuHMMaeTCs BO BHUMaHWE, a €CJIM er0 HeT, TO IIPeAIoaraeTcs, 4To
maHHble 3akonupoBaHel B UTF-8 (9T0 cooTBeTCTBYyeT craHmapTy XML; 3ameThbTe, 4TO Postgres Pro He
nopgnepxkuBaeT UTF-16). ITpu BEIBoAe B maHHBIE OymeT moOaBiieHO OOBSIBIIEHWE KOOUPOBKY, BEIOPaHHOM
Ha cTopoHe KnueHTa (Ho eciu 3T0 UTF-8, 00bsiBNIeHne OyOeT OMyIIeHo).

Cawmo coboit, XML-marHbIE B Postgres Pro 6ynyT o6pabaTeiBaThCs ropa3mo 3ddeKTuBHEee, Korga u B XML-
OaHHBIX, M Ha CTOPOHE KJIMEeHTa, ¥ Ha CTOPOHE CepBepa UCIIONIb3YeTCS OfHa KOOUPOBKa. TaK KaK BHYTPU
XML-mauubele npencraBnsiorcsas B UTF-8, onmTuManbHEIM BapuaHT, KOTOa Ha CepBepe TakxXke BheIOpaHa
kogupoBka UTF-8.

BHHUMaHHue

Hekotoprie XML-pyHKIIMKM CcIocoOHBI paboTaTh uCKmMouuTenbHO ¢ ASCII-maHHBIMH, €CIu
KomupoBKa cepBepa He UTF-8. B wacTHOCTH, 9TO U3BeCTHASI 0COOEHHOCTh QYHKIIUH xpath ().

8.13.3. O6paweHue K XML-3HauYeHusamM

Tun xml oTnIMYaeTCsa OT OPYTHX TeM, YTO [AJIA Hero He olpefelieHbl HUKaKWe ONepaTOphl CPaBHEHMUS,
TakK KaK YETKO OIPEeIeéHHOT0 M YHUBEPCAJIbHOIO aJirOpUTMa cpaBHeHUsT XML-maHHBIX He CYIIeCTBYET.
OmHO U3 CIedCTBUM 3TOr0 — HENIb3s OTGUIBTPOBATH CTPOKU TaOJIHUIIEI, CPABHUB CTOJIOEI] xml C MICKOMEIM
3HaueHueM. [1oaToMy OOBIYHO XML-3HaYeHUS MOOIKHBI HOMIOTHSATHCS OTHEJIbHBIM KIIIOUEBLIM IIOJIEM,
Hampumep ID. MoxXHO TakxXe CpaBHHBaTb XML-3HaueHusa, mpeobpa3oBaB HMX CHadajlla B TEKCTOBEIE
CTPOKH, HO 3aMeThTe, YTO C YIETOM creludpuku XML-OaHHEIX 9TOT METOO MPAaKTUYEeCKU OeCIoJIe3eH.

N3-3a 0OTCYTCTBUS OIEPATOPOB CPAaBHEHUS [JISI THIIA xml, AJIS CTOJIOIA 3TOT0 TUIIA TaKKe HeJIb3s CO30aTh
uHpekc. [ToaTomy, Korga TpedyeTcst ObICTPHIM mOMCK B XML maHHBIX, 000MTH 3TO OrpaHUYEHNEe MOXKHO,
MIPUBES MaHHBIE K TUILy TEKCTOBOM CTPOKH U IIPOMHOEKCHPOBAB 3TH CTPOKHU, JIMOO MPOMHOEKCUPOBAB
BrIipakeHrne XPath. KomeuHo cam 3ampoc mpu 3TOM CJIeyeT M3MEHUTh, YTOOBI ITOMCK BBITIOIHSJICS IO
UHAEKCUPOBAHHOMY BHIPazKeHUIO.

71 yckopeHus noucka B XML-maHHBIX TaKKe MOXKHO HCIIO/Ib30BaTh PYHKIMU IIOJTHOTEKCTOBOTO IIOMCKa
B Postgres Pro. OmHako 3T0 TpebyeT onrpeaesIEHHOM ITIOATOTOBKY AaHHHBIX, YTO AucTpudyTus Postgres Pro
TI0OKa He IoepKUBaeT.

8.14. Tunsbl JSON

Tunet JSON npepHasHauveHH! Oy xpaHenus maHHbIX JSON (JavaScript Object Notation, 3amucs o6bseKTa
JavaScript) cornacuo cranmapty RFC 7159. Takue maHHBIE MOXKHO XPaHUTh U B TUIIE text, HO TUOH JSON
JIy4Ille TEM, YTO IIPOBEPSIOT, COOTBETCTBYET JIX BBOOUMOe 3HadeHue ¢opmarty JSON. s paboTe ¢ HUMH
€CTh TaKXe HeCKOJIbKO CIIelHalbHbIX QYHKIIMY U onepaTopoB; cM. Pazmen 9.15.

CyiiecTBYIOT OBa Tulla HaHHBIX JSON: json M jsonb. OHM IPUHUMAIOT Ha BXOO NOYMU OOUHAKOBEIE
HaOOpPHE 3HAYEHUH, a OT/IMYAIOTCS IJIaBHBIM 00pPa3OoM C TOYKU 3peHHus 3PpPeKTHBHOCTH. THUI json
CoXpaHsieT TOYHYI0 KOITHIO BBEIEHHOIO0 TEeKCTa, KOTOPYH (YHKIMH 00pabOTKH MOIXKHHEI pa3dupaTh
3aHOBO IIPH KaKOOM BBIIIOJTHEHWHM 3aIlpoca, TOrda KaK JaHHBIE jsonb COXPaHSIOTCSA B Pa30OpaHHOM
OBOMYHOM (popMaTe, 4YTO HECKOJILKO 3aMefIJIsieT BBOM M3-3a IPeoOpa30BaHus, HO 3HAUUTEIbHO YCKOPSET
00paboTKy, He Tpebysi MHOTOKpPaTHOTO pa3bopa TekcTa. Kpome TOr0, jsonb nmoagepxKuBaeT MHAEKCAIIUIO,
YTO TOXKE MOXKET OLIThH OYEeHb II0JIE3HO.

Tak KakK THN json COXPaHsSeT TOYHYIO KOIIMIO BBEOEHHOTO TEKCTa, OH COXPaHSeT CeMaHTU4YeCKU
He3Haualre Ipobebl MeXay 3JIeMeHTaMHM, a TakK¥Xke nopsamok kiodel B JSON-o6bekTax. M ecnmu JSON-
00BEKT BHYTPU COHOEPKUT ITOBTOPSIOIIMECS KIIIOYM, 9TOT TUI COXPAaHUT BCE IApPHl KIIIOY/3HAYEHUE.
(Oyukuyu 06paboTKy OyOyT CUMTATh HEHMCTBUTENILHOM IIOCJIEOHIO IIapy.) THI jsonb, HAIPOTHB, He
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COXpaHsaeT HpOGGJ’II:»I, IIOPAIOOK KJII0OUed U 3HAaUYEHUS C JIY6J'II/Ipy10H.II/IMI/ICH KimodaMu. Eciu BO BXOOHEIX
OAaHHBIX OKAa3bIBAIOTCA I[Y6J'II/Ipy10H.[I/IeC$I KJIIO4YH, COXpPAaHsAEeTCA TOJIBKO IIOCJIeJHeEe 3HaYEeHHUe.

7151 GONBIIMHCTBA NPUJIOKEHUN NPEANOYTUTENIbHEee XpaHUTh maHHble JSON B THUIle jsonb (ecim HeET
0COOBIX MPOTUBOIIOKA3aHUM, HallpUMeD BasKHEI IIPEXKHIME IPEATI0IOKEHNS O TIOPSAOKE KITI04Ye 00 bEKTOB).

Postgres Pro mo3BoniseT MCIIONb30BaTh TOJBKO OOHY KOOUPOBKY CHMBOJIOB B 0a3e AaHHBIX, IO3TOMY
maHHble JSON He GYOYT ITOJTHOCTHIO COOTBETCTBOBATH CIelMUKAIINY, €CJI KOOUPOBKa 0a3bl JaHHBIX HE
UTF-8. I1pu aToM Hesb3s1 OyAeT BCTaBUTh CUMBOJIHI, HETIPECTaBUMbBIE B KOIUPOBKE CepBepa, 1 Hao60poT,
IOIYyCTUMEIMH OYIYT CHUMBOJIBL, IIpECTaBUMbIEe B KOOIUPOBKe cepBepa, Ho He B UTF-8.

RFC 7159 pa3spemaet BKio4daTh B CTpoku JSON crennocrienoBaTenbHocTy Unicode B BUOE \uXXXX.
B dyHKIUIO BBOmA IS THUIIA json 3TH CIELIIOCJIeNOBATEIbHOCTH [OITyCKAIOTCS BHE 3aBUCUMOCTH
OT KOOUPOBKHU 6&3bl OaHHBIX, U IIPOBEPSAETCA TOJIBKO IIPABUJIBHOCTHE HX CHHTAKCHCa (3& \u OOJIZKHEBI
CcleoBaTh 4YETHIPE IIMeCTHaAIlaTepUYHBIX HUpPH). OmHako GYHKIIMS BBOMAA [Js THUMOA jsonb 0OoJiee
CTporasi: oHa He JOIyCKaeT crellnociaenoBaTenbHocTy Unicode amnst He ASCII-cuMBOJI0B (CUMBOJIOB IIOCJTIE
U+007F), ecinu KogupoBKa 6a3el gaHHLIX He UTF8. Tum jsonb TakXe He IpuHEMaeT \u0000 (Tak KakK 3TO
3HAYEeHNe He MOXKeT ObITh ITPeACTaBJIeHO B TUIle text Postgres Pro) u TpebyeT, 4TOOBI CypporaTHEIE ITaphl
Unicode ucnonb30BajIuCh OJiS IIPENCTaBJIeHUS CHMBOJIOB BHE OCHOBHOM MHOTOSI3BIKOBOM IIJIOCKOCTH
(BMP) nmpaBunbHO. KoppekTHble crnenmocnenoBaTeibHOCTH Unicode mpeoOpa3yioTcs OyIsi XpaHEHUS B
cootBeTcTByIOImMi cuMBon ASCII unu UTF8 (s3T0 mompasyMeBaeT CBOpaudMBaHUE CYpPpPOTaTHBIX IIap B
OOWH CHUMBOJI).

IIpumMeuyanue

Muorue wu3 ¢yukmui o6pabotku JSON, onucanHeie B Pasmene 9.15, mpeobpa3yioT
cruenmnocinenoBaTenbHocTH Unicode B OOBIYHBIE CHMBOJIBI, IIO3TOMY MOTYT BBIIABaTh IIOTOOHEIE
oIMOKHY, fAaxke ecjii UM Ha BXOI IIOCTYIIaeT THUM json, a HEe jsonb. To, YTO GYyHKIIMS BBOJOA B THUII
json He TPOUIBOOUT ISTUX IIPOBEPOK, MOXKHO CUHUTATh MCTOPHUUYECKUM apTedakToM, XOTS ITO U
ITO3BOJISIET MPOCTO COXPaHAThH (HO He obpabaTeiBaTh) B JSON cmenkonsl Unicode B 6a3e maHHBIX
¢ xogupoBkol He UTF8. Boobie ke, M0 BO3MOXKHOCTH ClefyeT uslberaTb CMEIIeHUs CIIEIIKOI0B
Unicode B JSON ¢ kogupoBKo# 6a30i manHbX He UTF8.

ITpu mpeoOpa3oBaHuu BBOOUMOTO TeKcTa JSON B TUI jsonb, MPUMUTHUBHBEIE TUIIH], onucaHHbie B RFC
7159, o cytu oToO6pazxKarwTcs B COOCTBeHHBIe TUIE Postgres Pro kak moka3sano B TaOnuie 8.23. Takum
00pa3oM, K COOEep:KMMOMY THUIIa jsonb MNPETBIBISIOTCS HEKOTOPHIE OOMOJIHUTETbHBIE TPeOOBaHMS,
NIPOOWKTOBAHHLIE OTPaAaHUUYEHUSIMHU IMpeNCTaBlIeHUs HUXKeIeXKalllero THIla OaHHBIX, KOTOpHE He
PacCIpPOCTPAHAIOTCS HH HaA THUII json, HHM Ha ¢opmaT JSON BooOmie. B WacTHOCTH, THO jsonb He
MPUHUMAaET YHCJia, BHIXOASIIME 3a [Aualla30H THUIA JaHHBIX Postgres Pro numeric, Torma Kak c json
TAaKOT'0 OrpaHUYeHUs HeT. Takue orpaHnUYeHus], HaKJlaJblBaeMble peanu3aluei, qOmyCcKaloTCs COrJIacHO
RFC 7159. OgHako Ha IpakKTHUKe Takue IpobieMbl 6ojiee BEPOSTHEL B OPYTUX peanu3alusax, TakK Kak
00bIYHO TPUMUTUBHEIN TUI JSON number TpeCTaBJIsETCA B BUAE UMCJIa C IIJIaBalollledl TOYKOM IBOMHOM
toyHocTu IEEE 754 (uto RFC 7159 aBHO pu3HaET u monyckaet). [Ipu ucnonb3oBanuu J[SON B KauecTBe
popmaTa oOMeHa JaHHBIMUM C TAKUMU CUCTEMaMH CJIeyeT YYUTHIBATh PUCKU MMOTEPU TOYHOCTHU YHUCETI,
xpanuBmuxcs B Postgres Pro.

U mampoTuB, KaK IOKa3aHO B TabJHlle, ECTh HEKOTOPHIE OTpaHUYeHUs B ¢opMaTe BBOJA IPUMUTUBHBIX
tunoB JSON, He akTyalbHBIE OJII COOTBETCTBYIOMUX TUNIOB Postgres Pro.

Taoiauna 8.23. IlpumutuBHbIie TUNBI JSON U cooTBeTCcTBYIOHNIHE MM THNLI Postgres Pro

IMpumuTuBHBIA THI JSON Tun Postgres Pro 3amMeuaHus

string text \u0000 He [OOIyCKaeTcCs, KaK He
ASCII cuMBOJ, ecnu KOOMPOBKa
6a3el maHHbEIX He UTF8

number numeric 3HaueHUsT NaN M infinity He
[OIMyCKaTCS
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IIpuMmuTuBHBIA THI JSON Tun Postgres Pro 3amMeuaHus

boolean boolean [onyckarTCss TOJIBKO BapUaHTEHL
true u false (B HHXHEM
perucrtpe)

null (ueT) NULL B SQL umMmeeT gpyroud CMBICII

8.14.1. CMHTAKCUC BBOAUMbLIX U BbiIBOAUMbIX 3Ha4YeHuu JSON

CuHTakKCHUC BBOZa/BEIBOOa TUNOB JaHHEIX J[SON cootBeTcTByeT cTaHmapTy RFC 7159.

[TpuMepsl JOMIYCTUMEIX BEIPAXKEHUH C TUIIOM json (MJIU jsonb):

—— [lpocToe CkandpHOe/NPUMHUTHUBHOE 3HAUEHUE
—— [lpOoCTBHIMHM 3HAYEHHWIMH MOTI'yT OBITH UYHCINa, CTPOKH B KaBhukax, true, false wmnm null
SELECT '5'::Jjson;

—— MaccuB u3 Hynd U OOl€ee DIEMEHTOB (DIEeMEeHTH MOT'YT OBITb Pa3HBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—— 06bexT, COonepXamui NHaphl KIOYeH U 3HAUEHUH
- SaMeTbTe, YTO KIIOUH OGEGKTOB — 2TO BCcernma CTpOKH B XaBhBIUKAx
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MaccCHUuBH U O@EGKTH MOFyT BKIaObIBATbCH HpOHSBOHbHHM O@paSOM
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak 6n1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOUTCS M 3aTe€M BLIBOOUTCS 0€3 HOMOJTHUTETbHOM
00paboTKKU, THUII json BEIBOOUT TOT K€ TEKCT, YTO MOCTYIHJI Ha BXOH, a jsonb HE COXpaHSeT
CeMaHTHYECKH He3Hadvalllie [eTajid, TaKue Kak npobdensl. Hampumep, ITIOCMOTPUTE Ha 9TH PA3TUYHS:

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)

[lepBasi ceMaHTUYECKN HEe3HAYMMas OeTajlb, 3aCIyKMBalolllasg BHUMaHUS: C jsonb YHUCIIa BEIBOOSATCS II0
IpaBuUiIaM HUXKeJeXalllero THMa numeric. Ha IpakKTHKe 3TO O3HAYaeT, YTO YMCIia, 3aJlaHHBIe B 3aIlHCH
C E, OyoyT BEIBeleHEl 6€3 HEeE€, HallpuMep:

SELECT '{"reading": 1.230e-5}"'::json, '{"reading": 1.230e-5}"'::jsonb;
json \ jsonb
_______________________ o
{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OHHaKO KaK BUOHO M3 3TOTI'0 IIpUMepPa, jsonb COXpaHsieT KOHEYHbIe HYJIU ,[IpO6HOl"O YHCJla, XO0Td OHU U
He MMeIOT CeMaHTUYeCcKou 3HAYMMOCTH, B YaCTHOCTH [JId IIPOBEPKHU Ha PAaBEHCTBO.

8.14.2. 3dpekTuBHaAA opraHmsauma AoKyMeHToB JSON

IpencTtaBnsaTe maHHEIe B JSON MOXKHO ropasmo 06ojiee THOKO, 4YeM B TPAOUIIMOHHOM PEeISIIMOHHOMN
MOMeJii OaHHBIX, YTO OYEHb IIPUBJIEKATEJIBHO TaM, I'le HeT XECTKHX ycioBuii. M oba aTux momxoma
BIIOJIHE MOTYT COCYIIECTBOBATb M HOIOJHATL APYT Apyra B OOHOM IIpujioKeHuUM. OOHaAKO Oaxke OJis
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MIPUIIOKEHUH, KOTOPBIM HYyXKHa MaKCHMajbHasi TMOKOCTh, PEKOMEHOyeTcCsI, YTOOh mOoKyMeHTHl JSON
WMENIU HEKOTOPYIo (UKCHPOBAHHYIO CTPYKTYPYy. OTa CTPYKTypa OOHBIYHO HE HAaBS3BIBAETCS KECTKO
(XOoTs MOXKHO OeKjlapaTHUBHO OUKTOBATh HEKOTOpPHIe OM3HEC-IIpaBHUiia), HO KOrOa OHa HpefcKa3lyema,
CTAHOBHUTCSI TOpa3do IIPOIlle IIMCATh 3alpOCH, KOTOPHIE H3BIEKAIOT IIOJIe3HbIe OaHHBIE M3 Habopa
«OOKYMEHTOB» (MH(pOpMaluu) B Tabuie.

Iaunsie JSON, Kak U JaHHBIE JTIOOBIX APYTUX TUIIOB, XPAHAIIUECS B TAOIUIIAX, HAXOOSATCS MTOT KOHTPOJIEM
MeXaHW3Ma ITapauIebHOTO [OCTyMma. XOTS XPaHUTH OONbIINe AOKYMEHTHI BIOJTHE BO3MOIKHO, HE
3a0bIBaliTe, YTO IIPH JIIOOOM U3MEHEHWM YCTaHABIUBAETCS OJIOKMPOBKA BCEM CTPOKY (Ha YPOBHE CTPOKH).
IMTosToMy mnst ONMTMMHU3AIMKM OJIOKMPOBOK TPAH3aKIWM, W3MEHSIOIIUX OaHHBIE, CTOUT OTPAHUYUTH
pa3Mep nmokyMeHTOB JSON pasyMHBIMU IpefmenaMu. B upeane kKaxpeii gokyMeHT JSON ponxeH
co6oii MPeACTaBIATh aTOMAPHEIM MHGOPMALIMOHHLIN 610K, KOTOPHIM, COTJIaCHO OM3HEC-IOTUKE, HETb35
pa3menuTh Ha MEHbBINE, MHONBUAYATbHO U3MEHsIeMEIe OTOKH.

14.3. NpoBepkHn Ha BXO)XXKAEHUEe U cyllecTBOBaHUe jsonb

IIpoBepka B8xodc0eHuUA — BaXKHas O0COOEHHOCTL THIIA jsonb, He MMeIOllasl aHajiora AJjIs TUIMA json.
OTa mpoBepKa OompenessieT, BXOOUT U OOWH OOKYMEHT jsonb B OPYyro#. B cremymoommx mpumepax
BO3BpaAIlaeTCss UCTUHHOE 3HaYeHue (KpoMe YIOMSIHYTHX UCKITIOUYEHMH):

—— [pocThle CKalgpHbe/IPUMHUTHUBHLIE 3HAUEHUd BKIIOYAIOT TONbBKO ONHO MOEHTHUHOE 3HAUEHHE:
SELECT '"foo"'::jsonb @> '"foo"'::jsonb;

—— MaccuB C IpaBO¥ CTOPOHEI BXOOUT B MaCCHUB ClleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

—— Iopgnox SIEeMeHTOB B MaCCHBE He BaxeH, [NOSTOMY 5TO YCIOBHE TOXE BHIIONHIETCH:
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

—— A MNOBTOpJOMHUECd BDIEeMEeHTH MacCHBa HE HUMElT 3HaUeHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—— O6BexT C OOHOMW MapoM¥ cHIpaBa BXOOUT B OOBLEKT CleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB cIpaBa He CUYMTAETCHd BXONJIUUM B
—— MaCCHB ClleBa, XOTd B I[OCIHEeNHHMH MU BIOXEeH MNONOOHLEIH MaCCHB:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[1, 3]'::jsonb; -- Bomaétr false

—— Ho ecnu noBaBUTL YPOBEHbL BIOXEHHOCTH, MNPOBEpPKAa Ha BXOXIEHHE BHIIONHIETCH:
SELECT '[1, 2, [1, 3]1]1'::jsonb @> '"[[1, 3]]'::jsonb;

—— AHANOIHKYHO, DTO BXOXIEHHEM He CUHUTaeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; -- Brmaétr false

—— Kmou ¢ nOycTeM OOBEKTOM Ha BEpXHEM yPOBHE BXOIUT B OOBEKT C TakKMM KIIOUOM:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OOMMY OPUHIIUII 9TOM HPOBEPKH B TOM, YTO BXOMAIIUN OOBEKT HOJIXKEH COOTBETCTBOBATH OOBEKTY,
copiepzKallleMy ero, 10 CTPYKType U JaHHBIM, BO3MOXKHO, ITOCJIe UCKITIOYEeHHS U3 CofepKallero oobeKra
JIMIIHUX 3JIEMEHTOB MacCHUBa UJIM Ilap KJiod/3HaueHue. Ho MOMHHUTE, YTO IIOPSOK 3JIEMEHTOB MacCUBa
IJIsl IPOBEPKHU Ha BXOXK[EHHE He UMeeT 3Ha4UeHMs, a MOBTOPSIONINECS 3JIeMEHThl MaCCHUBa CUUTAIOTCS
TOJIBKO OOUH pa3.

B xauecTBe 0COO0OT0 HCKIIOUEHUA OIS TpGGOBaHI/Iﬂ UOEHTUYHOCTHU CTPYKTYP, MaCCHUB MOZKET COOEePZKaTh
IIPUMHUTHUBHOE 3HaA4YE€HHE:

—— B ®TOT Maccus BXOOHUT HpI/IMI/ITI/IBHOG CTpOKOBO@ 3HAUEHUE ©
SELECT '["foo", "bar"]'::jsonb @> '""bar"'::jsonb;
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—— DTO HCKIKUYEeHHEe HNEeHCTBYEeT TONbKO B OOHY CTOPOHY —— 3I0eChb BXOXIEHWd HET:
SELECT '"bar"'::jsonb @> '["bar"]'::jsonb; -- Bmmaét false

s Tuma jsonb BBEOEH TaKXKe OMNEpPaTOp Cyw,ecmeosaHus, KOTOPHIM SBIASETCS Bapualuell Ha TeMy
BXOXK[EHUS: OH IIPOBEPSET, ABISETCSA JIU CTPOKa (3ajaHHas B BUMe 3HAYEHUS text) KIIIOYOM OOBEKTa
WU 5J1eMeHTOM MacCHBa Ha BepXHEM YPOBHe 3HAa4YeHUS jsonb. B clemymomux IprMepax BO3BpallaeTCs
UCTHUHHOE 3HaudeHUe (KpoMe YIIOMSHYTHIX UCKITIOUEeHNN):

—-— CrTpoka cCymecTByeT B kKaueCTBe BSJIeMeHTa MacCCHBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—— CrTpoka cymecTByeT B XauecTBe kjoua obbekTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHHd OOBEKTOB He paccCMaTpHBAalTCd:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; —— BoImaér false

—-— Kak U BXOXIeHHe, CYUIeCTBOBaHMHEe OINpeneldeTCcd Ha BEepXHEM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Bopmaétr false

—— CTpoXa CUYuTaeTCcd CYIeCTBylIel, eCId OHa COOTBETCTBYET MNPUMHUTHBHOM CcTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O61bekTH JSON mi1st IpoBEPOK Ha CYIIEeCTBOBAHME U BXOXKIEHNE CO MHOXKEeCTBOM KITIOUel HJTH 3JIEMEHTOB
mogxodsT OOJIbllle, YeM MaCCHUBHI, TaK KakK, B OTIMYKE OT MAaCCHUBOB, OHM BHYTPH OINTUMHUIUPYIOTCS OIS
TIOMCKa, ¥ IIOUCK 3JIeMeHTa He OyJaeT JIMHeHHBIM.

ITogcka3ka

Taxk kak BxoxkpeHue B JSON npoBepsieTcs C y4€TOM BII0KEHHOCTH, IPAaBUIbHO HANIMCAHHEBIN 3alTpoC
MOJKEeT 3aMEeHUTh SIBHYIO BEHIOOPKY BHYTPEHHUX 00beKTOB. Hampumep, MpPenrnonokuM, 4YTo Y Hac
ecTb cTonbell doc, comepkalliuii 0OBeKTH Ha BEepXHEM YPOBHE, U OOJIBIIMHCTBO 3TUX OOBEKTOB
COOEePXUT IIONA tags C MAaCCHUBAMHU BIOXKEHHBIX 00BLEKTOB. [[aHHLIM 3ampoC HAWOET 3alucu, B
KOTODPHIX BJIOKEHHBIE 0OBEKTHI COlepKaT KUY "term" :"paris™ U "term":"food", U IIPU 3TOM
MIPOIIYCTUT TaKWe KII0YM, HaXOAdlIecs BHe MaCCHUBa tags:

SELECT doc->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}1}';

DTOro xKe pe3ybTaTa MOXKHO HOOUTHCS, HAIIPUMED, TaK:

SELECT doc—>'site_name' FROM websites
WHERE doc—->'tags' @> '[{"term":"paris"}, {"term":"food"}]';

Ho pmanHBIHM mogxon MeHee TUOKUHN M 4acTO TakKe MeHee 9 (PEeKTUBHBIN.

C mpyro¥ CTOPOHEI, oiepaTop cyiiecTBoBauus JSON He yYUTHIBAeT BIIOXKEHHOCTE: OH OyIeT ucKaTh
3a[jaHHBIN KJII0Y WJIM 3JIEMEHT MacCHUBa TOJIbKO Ha BEpXHEeM ypoBHe 3HadeHUs JSON.

Pasnuynble onepaTophl BXOXKIOEHUS 1 CYIIeCTBOBAaHUS, a TaKXKe BCe OPYyrue OonepaTops ¥ QyHKUMU OIS
paboTtsl ¢ JSON mokymeHTHPOBaHEH B Pasmene 9.15.

8.14.4. Nupekcauumsa jsonb

151 3¢hGHeKTUBHOT O IIOMCKA KITIOUeH MU ITap K/I0Y/3HaueHue B O0IbIIIOM KOJIMUeCTBEe HOKYMEHTOB jsonb
MOKHO ycCIelrHo npuMeHaTh nHAeKCH GIN. 17151 3TOoro npemocTaBnsgI0TCA ABa «Kjlacca onepaTopoB» GIN,
IIpeaaramlyie BEI00Op MexkOy IIPOU3BOOUTEIbHOCTEIO ¥ THOKOCTHIO.

Kmacc omepatopoB GIN 1o yMOAYaHMIO MOJII jsonb IIOOAEPKUBAET 3alpPOCHEHl C OIepaTopaMu
CYIIIeCTBOBAHMS KITIOYa Ha BEPXHEM YPOBHE (2, ?& U ?|) U OIIEPaTOPOM CYIIIeCTBOBAHUSI IIYTH/3HAYEHUS
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(@>). (ITompobGHEe ceMaHTHKa, peanul3yeMasi 3TUMHU ollepaTopaMu, onucaHa B Tabmuie 9.43.) [Ipumep
CO3[aHus HHAeKca C 3TUM KJIaCCOM OIIePaTOpPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

HomomHuTEeNbHBIN Kiacc ornepaTopoB GIN jsonb_path_ops moamepzKuBaeT WHIOEKCAIIUIO TOIBKO s
omepaTtopa @>. [IpuMep co3maHusa HHAEKCA C 3TUM KJIaCcCOM OIIepaTOpPOB:

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccmoTpuM mpuMep TabauIbl, B KOTOPOM XpaHATCS AOKyMeHTH JSON, moyydaeMbie OT CTOPOHHEHN BeO-
CcyK0BI, C JOKyMEHTUPOBAHHBIM OTIPEfEJIEHNEM CXEeMbI. TUMTUYHBIA 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",
" qu "

}

MEI coxpaHsieM 3TH OOKYMEHTHl B Tabnune api, B CTONOLE jdoc TUIA jsonb. Ecnu mo sToMy cToOnOLy
co3maérca GIN-uHIOEKC, OH MOXKET IIPUMEHATLCSA B ITONOOHEBIX 3allpocax:

—— Ha¥lTu OOKYMEHTH, B KOTOpPHIX kniou "company" umeer 3HaueHue "Magnafone"

SELECT jdoc—->'guid', jdoc—->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';
OmHako B ClIegyrimux 3allpoCaXx OH He 6yneT UCIIOJIB30BAThCA, IIOTOMY YTO, HECMOTPA Ha TO,
YTO OmIepaTop ? — WHOEKCUPYEMEBIH, OH NPUMEHSETCd He K WHOEKCUPOBAHHOMY CTONOIy jdoc
HEeIIOCPEeOCTBEHHO:

—— Ha¥WiT# OOKYMEHTH, B KOTOPBIX Knu "tags" comepXuT KIOUY UNIM BIEeMeHT MaccuBa "qui"
SELECT jdoc->'guid', Jjdoc->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

N Bce 2Ke, IIPaBUJIBHO IIPHUMEHAA HNHIEKCBI Bpra}KeHHfI, B 3TOM 3aIIpoCe MOZXKHO 3aeliCTBOBATh
uHOekc. Eciu 3alipoc onpe,uenéHHbe 9JIEMEHTOB B KJIl04Ye "tags" BBHIIIOJIHSIETCS 9YaCTO, BEPOATHO CTOUT
OIIpeneInTb TaKOU MHIOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc —-> 'tags'));

Teneppb mpemjioxkeHWe WHERE jdoc -> 'tags' ? 'qui' OyHOeT BBIIONHSATBCS KaK IIPUMEHEHHEe
WHOEKCUPYEMOI'0 ollepaTtopa ? K HMHAEKCHUPYEMOMY BBIPaXKeHHI0 jdoc -> 'tags'. (ITompobuee 00
UHAeKcax BEIpakKeHUM MOXKHO y3HaTh B Paspgesne 11.7.)

Emé oguH Moaxof K UCIIOThb30BaHUIO IPOBEPOK Ha CYIIeCTBOBAHUE:

—— HaWTy DOKYMEHTH, B KOTOPHIX kniou "tags" comepxuT snemMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]l}';

DTOT 3ampoc MOXKeT 3amercTBoBaTh npocTtoi GIN-uHOeKc 1mo cTtonbiy jdoc. Ho 3aMeThTe, YTO TaKOHU
WHOEKC OymeT XpaHUTh KOIIMK BCeX KJTI0Uel U 3HaYeHUH B IoJie jdoc, TOTHa KaK HHOEeKC BhIpaKeHUT U3
MIPEOBIAYIIETO ITPUMePa XPaHUT TOJILKO JaHHbIe BHYTPHU 00BEKTA C KITIOYOM tags. XOTSI IOOXO C ITPOCTHIM
WHOEKCOM ropas3mo 6osiee THOKME (TakK KakK OH ITOAAePzKHBAET 3aIlPOCH 0 TI000MY KITI04YY), WHIOEKCH
KOHKPETHBIX BEHIPAazKEeHUN CKOpee BCero OymyT MeHbIIe U OBICTPEE, YEM MPOCTHIE MHAEKCHI.

Kmnacc OIIepaTopoB jsonb_path_ops NOAOEP2KUBAET TOJIBKO 3allPOCHI C OIIEepaTOpPOM (@>, HO 3aTO OH
3HAQUYUTENIbHO IPOU3BOOUTEJIbLHEE KJlacCa II0 YMOJIYaHUIO jsonb_ops. MHOEKC jsonb_path_ops OOBLIYHO
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ropa3[o MeHbBIIle WHIEKCA jsonb_ops AJIS TeX XKe JaHHBIX U 00jIee TOUYEeH IIPU IIOMCKEe, 0COOEHHO eCiTh
3ampockl 0OpaIaiTCs K KIl0YaM, 9acTO BCTPEYAIOINIMMCS B HaHHBIX. TaKUM 00pa30oM, C HUM ONepaluu
TIOMCKa BHIITOIHSAIOTCS TOPasfio JIyYIlle, 4eM C KJIaCCOM OIePaTOPOB II0 YMOJTYaHUIO.

Texauyeckoe pasnmuue mMexny GIN-mHOekKcaMu jsonb_ops U jsonb_path_ops COCTOHUT B TOM, 4YTO
IJIsi TIEPBEIX CO30AI0TCS HE3aBUCHUMBIE 3JI€MEHTHl MHIEKCa [OJIs KaXKOOr'0 KIIlo4Ya/3HayeHUs B JaHHBIX,
TOra KakK [AJisi BTOPBIX CO3HAIOTCA 3JIeMEeHTHl TOJIBKO [ 3HaueHuu. - IIo CyTH, KaxXOBI 3JIE€MEHT
WHIEKCa jsonb_path_ops MpencTaBiaseT COOOM XeIll 3HAUYeHWs M Kioda(eill), NpUBOASIIETO0 K HEMY;
HaNpUMep, IPU UHOEKcaluu {"foo": {"bar": "baz"}} OVIET CO3MaH OOUH 3JIEMEHT UHJEKCa C XeIlleM,
PacCUUTAHHBEIM II0 BCEM TPEM 3HAUEHUSIM: foo, bar M baz. TakuMm o0pa3oM, MPOBEPKA HA BXOXKAEHUE
9TOM CTPYKTYpPH OyOeT UCIIOIb30BaTh KPaliHe TOYHBIA ITIOUCK 110 MHOEKCY, HO ONPENENUTD, SIBIISETCS U
foo KIII0OYOM, C IIOMOIIBIO TAKOT'0 MHOEKCA Hemnb3s. C Opyrod CTOPOHBI, UHAEKC jsonb_ops CO3HacCT TPH
OTHEeJIbHBEIX 3JIeMeHTa UHAeKCa, NPenCcTaBIIsIInX foo, bar U baz IO OTAEIBHOCTH; O/ BHIIOJIHEHUS
TTPOBEPKM Ha BXOXKAeHUue OyayT IPOBEPEHEl CTPOKHU TabIUIIE, cogepKalllie BCe 9TU TPU 3HaUYeHUd. X0TSA
GIN-uHOeKCH T03BOJIAIOT BHYMCIUTE AND moBosbHO 3¢ ¢GEeKTUBHO, TaKOM IIOUCK BCE Ke OymeT MeHee
TOYHEIM U 60JIee MeIJIEHHBIM, YeM PABHO3HAYHBIM ITOUCK C jsonb_path_ops, 0COOEHHO eciiu JTI060€e OTHO
M3 9TUX TPEX 3HAUEHUMN COTEPKUTCS B OONBIIOM KOJTMYECTBE CTPOK.

HepocTaTok Knacca jsonb_path_ops 3aK/II04YaeTCsI B TOM, YTO OH He YYUTHIBAET B MHIOEKCE CTPYKTYPHI
JSON, He copepzxkalliye HUKaKuX 3HaYEeHUN {"a": {}}. /I IOKMCKa 10 JOKyMEHTaM, CoOepKalllux TaKue
CTPYKTYPBHI, MOTPEOYEeTCST BHIIIOJIHUTDL IIOTHOE CKaHHPOBAaHHWE MHIAEKCA, YTO AOBOIBHO HOJITO, TIO3TOMY
jsonb_path_ops He 0OYEHb ITOAXOOUT AJIS IIPUII0KEHUM, YaCTO BBHITIOIHAIONINX TaKHe 3aIlpOCHI.

Tun jsonb TakKe HOOAep:KUBaeT UHIOEKCH btree UM hash. OHHU IIOJIE3HH], TOJIBKO ecliu TpebyeTrcs
IpoBepsaTh paBeHCTBO JSON-mOKyMeHTOB B 11e1oM. [IOpSIHOK COPTHUPOBKHU btree OIS TUIA jsonb PEOKO
uMeeT 00JIbIIIoe 3Ha4YeHHue, HO OJid IIOJIHOTEI OH IMTPUBOOUTCA HUXKE:

O6pexT > MaccuB > Jloruyeckoe 3HauyeHHe > Yucmo > Crpokxa > Null
ObwvexT C n mapamMu > 06wvexT Cc n - 1 mapamu

MaccHB ¢ n sIeMeHTaMH > MaccHB ¢ n — 1 sjmeMeHTaMH
O6'BeKTbI C PABHBIM KOJIMYECTBOM IIdP CPABHHUBAIOTCA B TAKOM IIOPAOKE:
kmou—1, 3Haveue-1, kmou-2 ...

3aMeTBTe, YTO KJII0YH 00HLEKTOB CPaBHUBAIOTCS COT'JIACHO IIOPAOKY IIPU XPaHEHUWH; B YaCTHOCTH, U3-3a
TOT'0, YTO KOPOTKHE KIIIOYMN XPAHATCA IIepeld OJIUHHBIMHA, PEe3yJIbTAaThkl MOT'YT OKa3aTbCsSa HECKOJIBKO He
HMHTYUTUBHBIMU:

{ "aa": 1’ "C": 1} > {"b": 1’ "d": 1}
MaccusBHI C PABHBIM YHCJIOM 3JIEMEHTOM YIIOPAOOYUBAIOTCSA dHAJIOTHUYHO:
snemMeHrt-1, sHeMeHT-2 ...

[MpumutuBHLEIEe 3HaUueHUSa JSON cpaBHUBAIOTCS II0 TEM JKe IIpaBUjIaM CPaBHEHUS, YTO U HUXKeJexKallue
TUIL JaHHbBIX Postgres Pro. CTpoku cpaBHUBAIOTCS C YYETOM MOPSAKa COPTUPOBKHU 10 YMOJTYAHUIO B
Tekyiel 6a3e HaHHBIX.

8.15. MaccuBbl

Postgres Pro mo3BosseT onpenensTh CTONOIB TaGIUIIE KAK MHOTOMEPHBIE MAaCCUBHI IEPEMEHHOM AJINHEI.
dneMeHTaMU MaCCHUBOB MOTYT OBITh I00bIE BCTPOEHHBIE MIIM ONPENEJIEHHBIE II0JIb30BATEISIMU THUIIHI,
TIePEeYrnCIIeHUs UJIX COCTaBHLIE THUIIBI. MacCHUBEI MOMEHOB B MaHHLIM MOMEHT He IIOOOePKUBAIOTCS.

8.15.1. O6bABNEHUA TUNOB MaCcCUBOB

YToOH IIPOUJITIOCTPHUPOBATE UCIIOJIB30BaHWE€ MAaCCHUBOB, MEI CO30adWM TaKYIO Ta6nnuy:

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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CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|[],
schedule text[][]

)i

Kak nokasaHo, 111 00bsIBIEHUS THUIIA MacCHBa K Ha3BaHUIO TUIIA 3JIEMEHTOB I00aBIISIOTCS KBagpaTHEIE
ckoOku ([]). [loka3saHHas BBIIIEe KOMaHAa CO3daCT Tabjully sal_emp CO CTONOLIAMM THIIOB text
(name), OTHOMEPHEBIM MaCCHUB C 3JIEMEHTaMHU integer (pay_by_quarter), IPeACTaBIAIOIINY KBapTalIbHYIO
3apmiaTty pabOTHUKOB, ¥ OBYXMEPHBI MacCCHB C 3JIeMeHTaMHM text (schedule), IPEOCTaBIISIOMINN
HeIeJIbHEBIN rpaduk paboTHHUKA.

KoMaHma CREATE TABLE IIO3BOJISIET TaKXkKe YKal3aTh TOYHHINA pa3Mep MacCHUBOB, HAallpuMep TakK:

CREATE TABLE tictactoe (
squares integer[3] [3]
)i

OpHaKO TEKyIasi peaau3alidsi UTHOPUPYET BCe YKa3aHHEIE pa3MepH, T. €. GaKTUIEeCKH pa3Mep MaccuBa
OCTAETCSI HEOTIPENEJIEHHBIM.

Tekylas peaju3aluus TakKXkKe He OrpPaHWYMBAET YHMCIJIO Pa3MepHOCTel. Bce 3JIeMEeHTHI MaCCHBOB
CUMTAIOTCSI OFNHOT'O TUIIA, BHE 3aBHCHMOCTH OT €T0 pasMepa W 4Yucjia pa3MepHocTed. [1o3ToMy SBHO
YKa3BIBaTh YHCJIO 97IEMEHTOB WJIM PAa3MEPHOCTEH B KOMaHAe CREATE TABLE MMEET CMBICIT TOJBKO IS
OOKYMEHTHPOBAHUS, Ha MEXaHU3M pPaboTh C MAaCCUBOM 3TO HE BIIUSET.

It 0OBSIBIIEHUST OMHOMEPHBIX MACCHBOB MOXKHO IPHMEHSITH aJbTePHATHUBHYIO 3aIlMCh C KITIOYEBBIM
CJIOBOM ARRAY, COOTBETCTBYMIOIIyI0 cTaHmapTty SQL. Ctonben pay_by_quarter MOXKHO OBIJIO OBI
ompeneNuTh TakK:

pay_by_quarter integer ARRAY[4],
Wnu 6e3 ykazaHus pa3Mepa MacCHUBa:
pay_by_quarter integer ARRAY,

3aMeThTe, YTO U B 3TOM ciyuae Postgres Pro He HaklagblBaeT OrpPaHUYEHHUS Ha (paKTHUECKUH pa3Mep
MaccuBa.

8.15.2. BBoa 3Ha4YeHUA MaccuBa

Yro6nl 3anucaTh 3HaYEeHUE MacCHUBa B Bufe OYKBaJIbHOM KOHCTAHTHI, 3aK/IIOYUTE 3HAQUEHUS 3J1€MEHTOB
B ¢urypHbele CKOOKM U pa3genuTe ux 3anateiMu. (Ecnu Bam 3HakoM C, BH HaMETe, UTO 3TO IIOXO0XKE
Ha CUMHTAKCUC MHUIMANuU3aluuu CTPyKTyp B C.) Bel MoXkeTe 3aK/IIOYUTL 3HaueHHUe JII000r0 3JIeMeHTa
B IBOWHEBIE KABBIYKU, @ €CJIM OH COJEPIKUT 3alsAThle UM QUTYPHBIE CKOOKYU, 9TO 005S3aTEIbHO HYZKHO
comenath. ([TompoOHee 3TO omucaHo Huxke.) TakuM oOpal3oM, oOImuUM ¢GopMaT KOHCTAHTHI MaCCHUBa
BRITJIIOUT TakK:

'{ BHauenwmel paszgenurTenp 33HAUYEHHEZ pal3nelHuTens ... '

TOe pasgenurTens — CHUMBOJI, YKa3aHHBIM B KadyeCTBE pPa3delUTENIss B COOTBETCTBYIOIIEN 3alucu B
Tabnuile pg_type. S CTAaHOAPTHBIX TUIIOB JAaHHBIX, CYILIECTBYIOIIMX B mucTpubytuBe Postgres Pro,
pasmenuTeneM SBISAeTCS 3amaTras (,), 3a MCKIIYEeHHEeM JIWINbL THMA box, B KOTOPOM Pa3meuTelb —
TouKa ¢ 3angatoi (;). Kaxpgoe swauvenme 3mech — 3TO MO0 KOHCTAHTA THIA dJeMeHTa MacCHBa, JIU00
BJIOKEHHBIM MaccuB. Hampumep, KOHCTaHTa MacCHBa MOXKET ObITh TaKOM:

"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa OIpefessaeT OByXMePHBIM MacCUB 3X3, COCTOSIINM U3 TPEX BIIOKEHHBIX MaCCUBOB I1E€JIBIX
YHuCcerl.

YTo0BI TPUCBOUTH 37IEMEHTY MaccuBa 3HaueHme NULL, mocTaTOYHO HMPOCTO HaAmuMcaTh NULL (pPerucTp
CHMMBOJIOB IPY 9TOM He UMeeT 3HadeHus). Eciu ke TpebyeTcs §o6aBUTH B MACCUB CTPOKY, COIEPKAIIIYIO
«NULL», 5TO €710BO Hy2KHO 3aKJ/IIOYUTH B IBOMHBIE KaBHIUKH.
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(Takoro poma KOHCTAaHTBEl MAaCCHBOB Ha CaMOM [iejie MPEeACTaBIISAIOT COO0M BCETO JIMIIh YaCTHBIM CIIydai
KOHCTAHT, OMUCaHHHIX B [Tompa3perne 4.1.2.7. KoHcTaHTa M3Ha4YalIbHO BOCHPUHUMAETCS KaK CTPOKa U
nmepemaéTcs mpolilenype mpeodpa3oBaHUS BBOOUMOT'O MacCHBa. IIpu 3TOM MOXKeT mOTpPeboBaThCs STBHO
yKa3aTh LieJIeBOM THII.)

Tenepb MBI MOZK€EeM 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 UCIIOJIb30BaTh 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 WU 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 TAONIUIly, MBI MOXKEM IIepelTHu K BelbopkaMm. CHadasia MBI IIOKaXKeM, KaK IOIy4YUTh
OOWH 3JIEMEHT MacCHBa. JTOT 3aIpPOC IIOIy4aeT UMeHa COTPYLHUKOB, 3apIjlaTa KOTOPHIX U3MEHUIACH
BO BTOPOM KBaprTaje:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];
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Carol
(1 row)

I/IHJIGKCI:I 3JIEMEHTOB MACCHBaA 3adllMCBIBAIOTCA 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[1l], a IOCJIIeOHUM — array[n].

OTOT 3ampoc BEIHAET 3apIljiaTy BCeX COTPYOHUKOB B TPeTheM KBapTase:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qgquarter

10000
25000
(2 rows)

M=e1 TakXke MOXKEM IO0JIy4daTh OOBIYHEBIE IIPAMOYTOJIBHEIE CPE3bl MaCCHBa, TO €CTh IIOOMaCCHBEI.
Cpe3 MaccuBa 0003HaYaeTcs KakK HHXHA9-TPAHHIA: BEPXHII-rpanuga OJd OOHOU HJIM HECKOJIbKUX
pa3MepHocTell. Hanpumep, 3TOT 3anpoc IoIy4daeT IepBhle NYHKTH B rpaduke buina B iepBhle OBa OHSA
HeOenu:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting}, {training}}
(1 row)

Ecnu omHa M3 pa3MepHOCTelM 3allicaHa B BUAE Cpe3a, TO €CTh COOEPXKMUT ABOETOYME, TOr7a cpe3
pacmpocTpaHsaeTCcsd Ha BCe pa3MepPHOCTHU. Ecyiu pu 3TOM OJisi Pa3MEPHOCTU YKa3bIBAeTCS TOJIBKO OIHO
yucJo (6e3 IBOETOYHMS), B CPE3 BOUOYT 3JiIeMeHT OT 1 1o 3agaHHoro HoMmepa. Hanmpumep, B aToM npuMepe
[2] OymeT paBHO3HAYHO [1:2]:

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting, lunch}, {training, presentation}}
(1 row)

Bo usbexanue IIyTAaHUIIBL C 06paHJ;eHI/IeM K OOHOMY 3JIEMEHTY, CPE€3HI JIYy4Ille BCerda 3dllMCBhIBATh SABHO
IJIS BCEX U3MEPEeHUY, HanpuMep [1:2][1:1] BMeCTO [2] [1:1].

3HayeHUdA HHXHA 9 —IPaHHIa u/unu BepxHgd—rpaHuia B YKAa3aHUU CPe3a MOXKHO OIIYCTUTH; OIIYIIIEeHHAasd
rpaHUlla 3aMeHSAeTCSA HUXKHUM UJIU BEPXHUM IIpeneioM UHOeKCOB MaccuBa. Hanpumep:

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)

Brlpaxkenue oOpallleHHSI K 37eMeHTy MaccuBa Bo3BpatuT NULL, ecnmu caM MacCuB MM OOHO U3
BBEIpaKeHU MHOeKCOB 3reMeHTa paBHBEI NULL. 3HaueHune NULL Takzke BO3BpalllaeTCs, €CIU UHIOEKC
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BEIXOOUT 3a T'PAHUIIEI MacCHBa (3TO He cuuTaeTcs ommbkoi). Hanpumep, eciu schedule B HACTOSIIEE
BpeMs MMeeT pPa3MepPHOCTH [1:3][1:2], pe3ysibTaToM oOpaleHusi K schedule[3][3] O6ymer NULL.
ITogo6HEIM oOpa3oMm, Hpu oOpalleHWu K 3JIEMEHTY MacCChBa C HENPAaBUIBLHLIM YHCJIIOM WHIEKCOB
Bo3BpataeTcss NULL, a He omru6xka.

Ananorunyno, NULL Bo3BpamaeTcs nmpu obpaleHn K cpe3y MacCuBa, eClIM caM MaCCUB WU OTHO U3
BEIpaXX€HUH, ONIPEeHenaolnnX NHOEKCH 371eMeHTOB, paBHEI NULL. OgHako B Opyrux ciaydasax, HallpuMep,
KOrJa TpaHMIBI Cpe3a BHEIXOOSAT 3a paMKH MacCuBa, Bo3Bpammaetca He NULL, a mycTtou maccus (C
pa3smepHOoCcTEIO 0). (Tak CIOXKWUIOCH MCTOPUYECKHU, YTO B 3TOM CPE3Bl OTIMYAIOTCS OT OOpalleHud K
OOBIYHEIM 3JIeMeHTaM.) Ecniu 3ampomeHHBIH Cpe3 IepecekaeT rpaHuIlbl MAaCCHUBA, TOTAA BO3BPAIAETCS
He NULL, a cpe3, COKpaIléHHbIH 10 00/1acTH ITIepeceueHus.

TeKYIl[I/Ie Pa3MeEPEI 3HAYEHUA MaCCHUBA MOZXKHO ITOJTYHYUTHh C IIOMOIIIBIO (I)YHKLII/II/I array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2]1[1:2]
(1 row)

array_dims BHIOAET pe3yJabTaT THUIIA text, YTO yHOOHO CKOpee M JIOAei, YeM [ IIporpaMM.
Pazmephl MaccuBa TaKXKe MOXKHO IOJIYYUTh C TIOMOIIbIO QYHKIUY array_upper U array_lower, KOTOPHIE
BO3BpAlllaloT COOTBETCTBEHHO BEPXHIOK U HMXKHIOIO I'PAaHUITY IJIT YKa3aHHOM Pa3MepPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper
(1 row)
array_Jlength BO3BpaAlllae€T 9YHUCJIO 3JIEMEHTOB B YKaBaHHOﬁ Pa3MEePHOCTHU MaCCHBa:

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length
(1 row)

cardinality BO3BpalllaeT 00Illee YHCJIO0 3JIEMEHTOB MacCCHBa II0 BceM u3MepeHusiM. PaKTUYeCKH 3TO
YHCJIO CTPOK, KOTOPOE BEPHET PYHKIIUS unnest:

SELECT cardinality(schedule) FROM sal_emp WHERE name = 'Carol';

cardinality

(1 row)

15.4. A\3MmeHeHue MaCcCUBOB
3Haqu1/1e MaCCHuBaA MOZKHO 3aMEHMUTH IIOJIHOCTHIO TAK:

UPDATE sal_emp SET pay_by_gquarter = '{25000,25000,27000,27000}"
WHERE name = 'Carol';

HJIN HUCIIOJIb3YsS CHHTAKCHC 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
371eMeHTOB. [Ipu 3TOM BCe 3JIEMEHTEI, paclojlaramliuecs MeXIy CYIIeCTBOBaBIIMMU paHee U HOBEIMU,
npuauUManT 3HadeHus NULL. Hampumep, ecnm MacCuB myarray COOepXuT 4 3JeMeHTa, IIOciie
IIPUCBOEHMS 3HAYEHUS 3JIEMEHTY myarray [6] €ro mjrHa OyOeT paBHa 6, a myarray [5] OymeT cogepKaTh
NULL. B HacTos1iee BpeMs mogo0HOe pacIIupeHre MOamepKUBaeTCs TOIBKO OJIST OQHOMEPHBIX, HO HE
MHOTOMEPHEIX MaCCHUBOB.

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

156



Tunel JaHHBIX

[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. ANbTepHATUBHEBEIM MOOX0[ omrcaH B Paznerne 9.23. [lokasaHHBIN
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 pyHukIua onucaHa B Tabmure 9.58.

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 Opyrue omnepaTopsl AjIsi paboTH C MaccuBaMu onucaHH B Pasmerne 9.18. 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_positions

SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions

IToogcka3ka

MaccuBsl — 3TO He MHOXKECTBa; HEOOXOOMMOCThL IIOKMCKa OIpPeNeJIEHHEIX 3JIEMEHTOB B MacCHUBe
MOXKeT OBITb IIPM3HAKOM HEeyHaYyHO CKOHCTPYMPOBAHHON 0a3bl HaHHBIX. BO3MOXKHO, BMECTO
MaccHBa JIydllle KCIIOJIb30BaTh OTAENbHYIO TAabOJMIy, CTPOKM KOTOPOM OYOYT comepKaTh HaHHBIE
3JIEMEHTOB MacCCHBa. OTO MOXKeT OBITH JIyullle M [OJig IIOMCKa, U Oy paboThl ¢ OGOJIbIIUM
KOJINYEeCTBOM 3JIEMEHTOB.

8.15.6. CMUHTAKCUC BBOAUMbIX U BbIBOOAUMbIX 3HAQYE€HUM MAacCMBa

BremrHee TEeKCTOBOe IIpeNCcTaBlieHWe 3HA4YeHWS MacCHUBa COCTOMUT M3 3alUCU 3JIEMEHTOB,
UHTEepPOpeTUPyeMBIX I[I0 IIpaBUjaM BBOHOA/BBIBOZA [MOJI9 THIIA 3JeMeHTa MaccuBa, U 0dopMIIeHUsS
CTPYKTYpPBEl MaccuBa. O¢popMiIeHHe COCTOUT M3 (UTYPHHIX CKOOOK ({ M }), OKPYXKAIIUX 3HAUYEHHE
MaccuBa, U 3HAKOB-pa3fenuTesell MeXay ero 3jieMeHTaMH. B KaduecTBe 3HakKa-pa3feuTesss 0OBIYHO
UCTIOJIL3yeTCcs 3amfATas (,), HO 3TO MOXeT OBITh M OPYTrodl CUMBOJ; OH OIpedesseTcs ITapaMeTpoM
typdelim QOJs THUIIA 3JIeMeHTa MaccuBa. g CTaHOAPTHBIX TUIOB [OAHHEIX, CYLIIECTBYIOIIUX B
ouctpubytuse Postgres Pro, pasgenureneM sBnseTcs 3ansras (, ), 3a UCKIIOYEHUEM JIUIIL TUIIA box, B
KOTOPOM pa3fenuTesib — TO4YKa C 3ansaTou (;). B MEOrTOMEpHOM MacCHBe y KaXKOoM pa3MepHOCTHU (psm,
TIJIOCKOCTh, Ky0 U T. I.) €CTh CBOM YPOBEHE (GUTYPHBEIX CKOOOK, a COCeIHME 3HaUeHUs B QUTYPHBIX CKOOKax
Ha OOHOM YPOBHE JOJIXKHEBI OTOEATHCSA Pa3feInuTeIsIMU.

OyHKIIUS BhIBOJA MacCHUBa 3aKJII0YaeT 3HaueHHUe 3JIeMeHTa B KaBBIUKU, €CIIH 3TO MyCTas CTPOKa WIIH
OHO COIEPXKUT PUTYpPHBIE CKOOKH, 3HAKU-PA3EIUTEIH, KABEIYKHM, 00PAaTHYIO KOCYIO YepPTy, ITPOOeTbHBIH
CHMBOJI WUJIM 3TO TEKCT NULL. KaBBHIUKH U 06paTHa5{ KOCasd 4YepTa, BKJIIOUEHHLIE B TaKHe 3HA4YeHusd,
mpeobpa3yTCcs B CIIEIIIOCIeN0BaTeIbHOCTh C 0OPATHOM KOCOM 4epToH. [/ YHUCJIOBHIX TUIIOB HaHHBIX
MOZKHO PACCHHUTHEIBATH Ha TO, YTO 3HAYEHHsA HHUKOI'Ta He GYJIYT BEIBOOUTHCA B KaBBIYKaAX, HO OJId
TEKCTOBEIX TUIIOB CJIEOAyeT OBLITH T'OTOBBIM K TOMY, YTO BEIBOOMMOE€ 3HAaYEHHUE MaCCHBa MOXKET COOEPXKaTh
KaBBIUYKH.

ITo ymMonuaHUi0O HUXKHAS I'pPaHUIla BCEX pa3MepHOCTeN MacCuBa paBHa OOHOMY. UTOOBI IpenCTaBUTH
MaCCUBH C IPyTUMU HUXKHUMU I'DaHUIlaMU, IIepel COOEePXKUMEIM MacCUBa MOXKHO yKa3aTh Ouala30HEI
nHOekcoB. Takoe odopmieHne mMaccuBa OymeT copmepzkKaTh KBagpaTHBE CKOOKM ([]) BOKPYT HUIKHEU
U BepxHeU TIpaHUIl KaxXXIOOM pa3MepHOCTU C ABoeTodyueM (:) MeXAy HUMH. 3a TaKUM YKa3aHUEM
pa3MepHOCTH CIlefyeT 3HakK paBHO (=). Hanpumep:

SELECT f1[1][-2][3] AS el, f1[1][-1][5] AS e2
FROM (SELECT '[1:1][-2:-1][3:5]={{{1,2,3},{4,5,6}}}'::int[] AS f1) AS ss;

IMpouenypa BBIBOOa MacCHBa BKJIIOYAaeT B Pe3y/lbTaT SIBHOE YKa3aHHe Pa3MepPHOCTeH, TOJIBKO eCIIH
HUXKHSS TPaHUIla B OMHOM MIM HECKOJIbKUX Pa3MEPHOCTSX OTIMYaeTCs oT 1.
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Ecnmu B KauecTBe 3HAUEHHUS 3JIeMEHTa 3amaéTcsd NULL (B 1i000M PerucTpe), 3TOT IJIeMEHT CUHTAeTCS
paBubiM HemocpencTBeHHO NULL. Ecnmm Xe OHO BKJIIOYWAeT KaBBIYKM HJIM OOpPaTHYIO KOCYIO YepTy,
9JIeMEHTY HpHCBaWBaeTCs TeKCcToBasi cTpoka «NULL». Kpome Toro, mist o6paTHOM COBMECTHMOCTH C
Bepcusamu PostgreSQL go 8.2, mapameTp KoHuUrypaiuu array nulls MoKHO BEIKJTIOUUTE (IIPHCBOUB €MY
off), 4TOOBI CTPOKHU NULL He BOCOPUHHMAJHNCh KaK 3HayeHuss NULL.

Kak O®IJIO ITOKa3aHO paHee, 3aluChiBasi 3HAYEHHWE MACCHBA, JIF0O0HM ero 3JIEeMEeHT MOXKHO 3aK/IIOYHUTh
B KaBHIYKU. ODTO HYNMHCHO [ejlaTh, €Cu Npu pa3bope 3HAYEHHWsS MaccuBa 0e3 KaBBIYEK BO3MOIKHA
HEOOHO3HAYHOCTh. Hampumep, B KaBBIYKH HEOOXOOMMO 3aKJII04YaTh 3JIEMEHTHI, CofepkKaliue GUrypHse
CKOOKH, 3ansATyIO (MM pas3fmeuTeNb, ONpPeneIéHHbINA /IS JAaHHOTO THIIA), KaBHYKM, 00pPaTHYIO KOCYIO
4YepTy, a TakKXKe IIpoOebHBIE CHUMBOJIBI B Hadajle MM KOHIIE CTPOKU. [IyCTBle CTPOKH U CTPOKH,
comepxkalilyue OOHO CJIIOBO NULL, TaKzKe HYXKHO 3aKJ/II04YaTh B KaBBIYKHU. YTOOH BKIIOYUTH KaBLIUKU UIIHA
00paTHYI0 KOCYIO YepTy B 3Ha4YEHMe, 3aKTI0UYEHHOE B KaBLIUKY, 100aBhTe 0OpaTHYIO KOCYIO YEPTY Iepen
TaKUM CUMBOJIOM. C APYro# CTOPOHEHI, YTOOK 060UTHCH 6€3 KaBhIYeK, TAKUM 3KPaHMPOBAHUEM MOZKHO
3AlIUTUTE BCE€ CUMBOIJIBI B JAHHBIX, KOTOPBIE€ MOT'YT OBITH BOCIIPDUHSATEI KaK 9YaCTh CHHTAKCHCa MaCCHBa.

Ilepen OTKpHIBAIOIEH ¥ TOCHE 3aKPHIBAIOIIEH CKOOKM MOXKHO HOOaBISATH IITPOOETbHBIE CHMBOJIBL.
ITpoGesnpl TakKe MOTYT OKPYXKaThb KaxOyl0 OTHOEJIbHYI0 CTPOKY 3HadeHus. Bo Bcex ciydasx TaKue
mpobeTbHbIE CUMBOILEI UTHOPUPYIOTCsI. OmHAKO BCce MPoOesibl B CTPOKAX, 3aK/II0UYEHHBIX B KABBIUKY, UJTH
OKPYXKEHHBIE He TPOOeIbHEIMY CUMBOJIAMH, HAITPOTUB, VYU THIBAIOTCS.

ITogcka3ka

3amuceiBaTh 3HAYEHHS MaCCHBOB B KoMaHmax SQL uacTto OblBaeT ymoOHee C IIOMOIIBIO
KOHCTpPYKTOpa ARRAY (cMm. [lompaspmenm 4.2.12). B ARRAY OTHeNbHBIE 3HAUYEHHUS 3JIEMEHTOB
3amKCHIBAIOTCS TaK JKe, KaK eciu Obl OHM He OBIJTM YJIeHaMu MaCCHBa.

8.16. CocTaBHbIEe TUNbI

CocmaeHol mun TIpeAcTaBnsieT CTPYKTYPY TaOIUYHON CTPOKHU WJIH 3AlMCH; II0 CYTH 3TO IMPOCTO CIIUCOK
MMEH II0JIe U COOTBETCTBYIOIINX TUIOB HAaHHEIX. Postgres Pro mo3BosisieT HCII0Ib30BATh COCTABHEIE TUIILL
BO MHOI'OM TaK XK€, KaK U IIPOCTHIe TUILI. HampuMep, B onpeneieHnu TabIuIbl MOXKHO O0BSIBUTEL CTOJIOEL]
COCTaBHOTO THIIA.

8.16.1. ObbsAB/IeHUe COCTaBHbIX TUMNOB

Huxxe npuBegeHE! ABa MPOCTHIX IpUMepa OpeaeIeHus 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

CHUHTAKCHC OYeHb IIOXO0K Ha CREATE TABLE, 3@ HCKJ/IIOYEHHEM TOTr0, 4YTO OH [OIIyCKAeT TOJIBKO
Ha3BaHUS TOJIe M WX TUMH, KaKue-mub0o OorpaHuYeHus (Takue KakK NOT NULL) B HACTOSIIEEe BpeMs
He TOOJepKUBAIOTCS. 3aMeThTe, UTO KJII0YEBOE CJIOBO AS 30eCh UMeeT 3HadeHue; 0e3 Hero cucrema
OyZeT cuMTaTh, YTO IOAPA3yMeBAETCS APYTOM THUII KOMaHAB CREATE TYPE, X BHIAACT HEOXHUOAHHYIO
CUHTAKCUYECKYIO OIIHNOKY.

OHpeHeJ’II/IB TaKHe€ THUIIbI, MBI MO2KE€M HCIIOJIb30BaTh UX B TaGJ’[I/IHaX:

CREATE TABLE on_hand (
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item inventory_item,
count integer

INSERT INTO on_hand VALUES (ROW('fuzzy dice', 42, 1.99), 1000);

U QYHKIIUIX:

CREATE FUNCTION price_extension (inventory_item, integer) RETURNS numeric
AS 'SELECT $1.price * $2' LANGUAGE SQL;

SELECT price_extension(item, 10) FROM on_hand;

Bcskuit pa3, Korma co3maéTcs Tabimuila, BMECTe C Hell aBTOMATHYEeCKH CO3HAa€TCS COCTAaBHOM THII,
MPENCTAaBJIAIONINN THUII CTPOKM TabJMIL, UMEHEM KOTOporo OymeT umMsa Tabnuukl. Hampumep, mpu
BLBITIOJTHEHUUW KOMAaHHI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

6y;[eT CO3[aH COCTAaBHOM THII inventory_item, B TOYHOCTH COOTBeTCTBYIOH.[I/IfI TOMY, 49TO OBLJI TTOKa3aH
BEIIIIE, ¥ UCIIOJIb30BATh €r0 MOXKHO TakK XKe. 3aMeThTe, UTO B TeKy'H.Ieﬁ peann3anum eCTb OOUH HEOOCTATOK:
TaK KaK C COCTaBHBEIM THUIIOM HE MOT'YT OBITH CBSA3AHEI OrpaHHNY€eHNs, OIIMCaHHEIEe B OIIpEedeJIEeHU N Ta6J'II/I].[BI
OTrPAaHHUYEHHUA He NPUMEeHAMCA K 3Ha4YeHNUsAM COCTAaBHOI'O THUIIA BHE TaGJ’II/IHLI. (B HeKOTOpOI;I CTeIleHHu
3TO MO2KHO OGOfITH, HUCIIONIB3yd B COCTABHBIX THUIIAX IOMEHHEL. )

16.2. KOHCTpyupoBaHue COCTaBHbIX 3HA4Y€HUN

YToOH 3amucaTh 3HaYeHHe COCTABHOTO THUTIA B BUAE TeKCTOBOM KOHCTAHTEI, €T0 IT0JIS HYKHO 3aK/TI0UUTh
B KPYTJIbie CKOOKHM ¥ Pa3fe/IuTh UX 3alATEIMU. 3HAUEeHHe JTI000T0 II0JIST MOXKHO 3aK/II0UYUTh B KaBLIYKH,
a eCJIM OHO COOEPKUT 3alsAThIe UIX CKOOKM, 9TO genaThk 00s3aTenbHo. (ITompobHee 06 3TOM TOBOPUTCS
HuxKe.) TakuM oO6pa3oM, B 00I1leM BUe KOHCTAaHTA COCTAaBHOI'O THUIIA 3aIIMCHIBAETCS TaK:

'( Bmauvewwmwel , 3BHavenwelZ , ... )'
Hampumep, 5Ta 3anuck:
'("fuzzy dice",42,1.99)"

OymeT DONyCTUMOM MJIsI OIMMCAHHOTO BHIIIIE THUMNA inventory_item. YToOwI mpucBoutsh NULL omHOMY M3
ToJiel, B COOTBETCTBYIOIIIEM MECTe B CIIUCKE HYKHO OCTaBUTH IIyCcToe MecTo. Hanpumep, 5Ta KOHCTaHTa
3apmaét 3Hauenue NULL gnst TpeTbero momns:

'("fuzzy dice",42,)"
Ecnu xxe BMecto NULL TpebGyeTcs BCTaBUTH IIYCTYIO CTPOKY, HY?KHO 3alKcaTh Napy KaBHUEK:
] ("",42,) ]

3Oech B IIEPBOM I10JI€ OKaXKeTCs IIycTas CTPoKa, a B TpeTtbeM — NULL.

(Takoro poma KOHCTaHTE MacCHBOB Ha CaMOM [ejle IIPefCcTaBiIsioT COOOM BCero JIUITL YaCTHHIN clydan
KOHCTaHT, onmcaHHbIX B [logpa3merne 4.1.2.7. KoHCTaHTa M3Ha4YalbHO BOCIIPUHUMAETCS KaK CTPOKa
U IepemaeTcs Ipollenype IIpeoOpa30BaHUsS COCTABHOI'O THHa. IIpu 3TOM MoOKeT IOTpPeboBaThCA SBHO
yKasaThb THII, K KOTOpoMy OyneT IprBeneHa KOHCTaHTA.)

3HauYeHNS COCTABHBIX THUIIOB TaKXKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3YS CHUHTAKCHC BbEIPAXKEHHUA ROW. B
OOJILITMHCTBRE CJIy4aeB 3TO 3HAYHUTEJIbHO IIPOoIIe, YeM 3allMChIBATh 3HAa4YEeHUA B CTPOKE, TaK KakK IIPHU 3TOM
He HY2KHO 0eCIIOKOUTLCS O BIIOKEHHOCTH KaBBIUeK. MEI yYXKe o6cy}K11am/1 9TOT METOo[ paHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('', 42, NULL)

161



Tunel JaHHBIX

KmnroueBoe ctoBo ROW Ha camoM fefie MOXKET OBITE H806ﬂ3aTeHLHBIM, €CJIN B BEHIPA2KE€HHUHU OIIPpeneIa0TCA
HECKOJIBKO IIOJIEM, TaK YTO 9Ty 3aIllUCh MO2XKHO YIIPOCTUTE OO:

("fuzzy dice', 42, 1.99)
("', 42, NULL)

CuHTaKCHUC BhIpaXKeHus ROW 6oee mogpoOHO paccMmaTpuBaeTcs B [Togpasmerne 4.2.13.

8.16.3. OOpawieHme K COCTaBHbIM TUNaM

YT006HI 00PAaTUTHECS K IIOII0 CTOJIOIIa COCTABHOTO THIIA, IIOCJIE UMEHHU CTOJI0IA HYXKHO HO0OaBUTh TOUKY
¥ UMs II0JIsI, TOmoOHO TOMY, KaK yKas3bIBaeTCsl CTojbel] mocie uMeHHu Tabnuiikl. Ha camoM mene, 3TH
obpallleHuss HeOTIUYUMEI, TaK YTO YacTO OBIBAeT He0OXOOHUMO HCIIOIbL30BaTh CKOOKHM, UTOOLI KOMaHa
Obl;la pa3obpaHa IIpaBUILHO. Hampumep, MOXKHO MOIBITAaTLCS BHIOpPAThH ITOje CTOJOIla M3 TEeCTOBOM
TaOIUIEI on_hand TaKUM 00pPa30M:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho aTo He OymeT paboTaTh, TaK KakK COrjiacHO ImpaBuiaaM SQL MM item 37leCh BOCIPUHUMAETCS KaK UM
TabnuIekl, a He cTosb1a B Tabnuile on_hand. IT09TOMYy 9TOT 3apoC HYKHO IIEpPenurcaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
1ubo YKa3aThb TaKXKe€ U UMA Ta6J'II/II_U:I (Haan/IMep, B 3aIripoce C MHOTHUMH Ta6J'II/II.[aMI/I), IIPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesymnbTaTe 06BEKT B CKOOKax OymeT MpaBUIbHO MHTEPIPETUPOBAH KaK CChUTKA Ha CTONOEI] item, U3
KOTOPOTO BEIOUPAETCS TIOJIE.

IIpu BHIOOPKE MOJIA M3 3HAYEHHUS COCTABHOI'O THIIA TaKXKe BO3MOXKHEBI HMOMOOHBIE CHHTAKCUYECKHE
Ka3ycel. HampumMep, 4TOOH BHIOpATh OOHO IIOJIe M3 pe3yiabTaTa (QYHKIIMH, BO3BpAIAOIell COCTaBHOE
3HaYeHue, MoTpedyeTcss HamIucaTh YTO-TO ITOJO0HOe:

SELECT (my_func(...)).field FROM ...

be3 momonmHUTENbHBIX CKOOOK B 3TOM 3ampoce HpOH30fIJIéT CUHTaAKCHUYeCKas OIundKa.

CmenmanbHOEe HMS IIOJST * O3HaAdYaeT «BCe IOMs»; MmogpoOHee 06 3TOM pacCKal3blBaeTCsd B
ITogpa3zmene 8.16.5.

8.16.4. N3MeHeHMe COCTaBHbIX TUMNOB

Huxe mpuBemeHBl HNPHMEPH HPABUJILHBIX KOMaHM H0OaBIeHUSA M M3MEHEHHS 3HAaYeHHH COCTaBHEIX
cTos6110B. [TepBBEle KOMAHIB HIUIIOCTPUPYIOT moOaBIeHWe UIM N3MEHeHHe BCero cToJsobma:

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 KJIloueBO€e CJIOBO ROW, a BO BTOPOM OHO €CTh; IIPHUCYTCTBOBATh HIIH
OTCYTCTBOBATh OHO MOZXKET B oboux ClIy4dasx.

MEI MO2KEeM H3MEHUTh TaKxkKe OTAeJIbHOE II0JIe COCTaBHOI'O CTOJ'I6H8.:

UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3aMeThTe, UTO ITPU 3TOM HEe HYKHO (M Ha caMOM fiefie Jake Heab3s) 3aKJII0YaTh B CKOOKU UM CTOJIOLa,
crepyrolee cpa3y 3a IpenjioXkKeHueM SET, HO B CCHIJIKE Ha TOT XKe CTOI0eIl B BRHIPaXKeHWH, HaXOOIIeMCs
110 ITPaBYIO CTOPOHY 3HaKa paBeHCTBA, CKOOKU 00s3aTeIbHHL.

M MBI TakK2Ke MOKeM YKa3aTh II0JId B Ka4eCTBe IIeJIh KOMaHObl INSERT:

INSERT INTO mytab (complex_col.r, complex_col.i) VALUES(1.1, 2.2);

Ecnu ipu 3TOM MBI He YKazKeM 3Ha4YeHUs [JIs BCeX IT0Jiel cTo0IIa, OCTABIINECS IO OyOyT 3aIl0IHEeHE
3HaueHusMu NULL.
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8.16.5. Mcnosnb3oBaHUe COCTaBHbIX TUMOB B 3anpocax

C cocTaBHBEIMH THUIIAMU B 3allpoCaXxX CBA3aHHEI 0coOrIe IIpaBUJla CMHTAKCHCa U IIOBEOEHUE. ot IIpaBHJIa
06pa3y10T II0JIe3HbI€ KOHCTPYKIINKY, HO OHU MOT'YT OBITh HEeO4YEeBUOHBIMHU, €CJIN HEe ITIOHNMATh CTOMAIIYIO 3a
HHUMHU JIOTUKY.

B Postgres Pro cchinka Ha uMsI TaOMUIBEl (M/TH €€ IICEeBOOHMM) B 3aIlpOCe II0 CYTH SIBJISIETCS CCBHIIKOM
Ha COCTaBHOE 3HAYEeHME TEKYIIEeH CTPOKU B 3TOM Tabnuiie. Hanpumep, umest TabnuIy inventory_item,
IIOKa3aHHYIO BHIIIIE, MBI MOZKEM HAITUCATh:

SELECT ¢ FROM inventory_item cj;

TOT 3alipocC BRITAET OOHH CTOJIOEIl C COCTABHBEIM 3HAUYEHUEM, 1 €T0 Pe3ynbTaT MOXKET OBITH TAKHUM:

("fuzzy dice",42,1.99)
(1 row)

3aMeThTe, OIHAKO, YTO IIPOCTHIe KMEeHa COIIOCTABIAIOTCS CHaYasa C KMEeHAaMHM CTOJIGIOB, ¥ TOJILKO II0TOM
C UMeHaMH Ta0JIUI], TaK YTO TAKOH pe3yJIbTaT II0JIy4aeTCsA TOJILKO IIOTOMY, YTO B TaOMIlaxX 3aIpoca He
0OKa3aJIOCh CTOJIOIa C UMEHEM c.

OOBIYHYIO 3allMCh IOJTHOTO MMEHHU CTOJIOIla BUOA mMg_rabauusl. MMd_cTonbrna MOXKHO MOHMMATh KakK
npuMeHeHUe BbIOOPa IOJIT K COCTAaBHOMY 3HAYEHWIO TeKylled cTpoku Tabnuibl. (M3 coobpaxkeHuim
9 HEeKTUBHOCTY Ha caMOM [eJjie 3TO peain30BaHo MO-IPyroMy.)

Korpga mMbl nuiiem
SELECT c.* FROM inventory_item c;

TO, COTJIAaCHO CTaHmapTy SQL, MEI JOIXKHBI IIONYYHUTH COOePAKUMOoe TaOIUIThl, pa3BEPHYTOE B OTOEIbHEIE
CTOJIOLIHL:

name | supplier_id | price
____________ T S
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 pa3BEPTHIBAHUE [JIs1 JTIOOBIX BEIPAXKEHUM C COCTAaBHBHIMU 3HAUYEHUSIMHU,
XOTS KaK II0Ka3aHO BhHIIIe, HE0OXOOUMO 3aK/II0YUTh B CKOOKU 3Ha4YeHUe, K KOTOPOMY IIPUMEHSIeTCs . *,
€CIIi TOJIBKO 3TO He mpocTtoe uMs Tabmuikl. Hampumep, ecnm myfunc () — QyHKIHS, BO3Bpallaloas
COCTaBHOM THII CO CTOJIOLIAMHU a, b ¥ ¢, TO 3T [IBa 3aIlpoca BHIOAOYyT OOUHAKOBHIM pPE3ynIbTarT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

ITogcka3ka

Postgres Pro ocyuiecTBisieT pa3BEPTHBAHNE CTOJIONOB (haKTUUYECKHU MTePeBOfs IEPBYI0 GOopMy BO
BTOpYy!0. TakuM o6pa3omM, B JaHHOM IpuUMepe myfunc () OyIeT BHI3LIBATLCA TPU pa3a OIS KaxKIaoi
CTPOKH U C TEM, U C TEM CUHTaKcucoM. Ecniu 9T0o moporocrosias GyHKIUA U BEl XOTUTe U30exkKaTh
JIUIITHUX BEI30BOB, 9TO OCYIIECTBUMO C TaKUM 3alIPOCOM:

SELECT (m).* FROM (SELECT myfunc(x) AS m FROM some_table OFFSET 0) ss;

[IpenmoxeHue OFFSET 0 moOaBlIeHO, YTOOH ONITUMHU3ATOP HE YIPOIal Og3anpoc, B pe3yibTaTe
Yero OH MOXKeT IIpeo0pa30BaThCI B GOPMY C MHOXKECTBEHHLIMH BBI30BAMH my func ().
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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 TeKyIas CTpoKa TalUIIH inventory_item mepegaéTcss GyHKIMYU KaK OOQUH apTyMEHT
C COCTaBHBIM 3Ha4YeHMeM. M XOTsI OOMOJHEHUE .* B 9TUX CIydYasixX HE WUTPAET POJIM, UCHOIb30BaTh €T0
CUMTAETCSI XOPOIIIUM CTHUJIEM, TaK KaK 3TO SICHO yKa3bIBaeT Ha MCIIOJIb30BaHWE COCTABHOTO 3HAYEHUs. B
YaCTHOCTY @HAJIU3aTOP 3aIIpoca BOCIIPUMET c B 3aIIHCH c . * KaK CCHUIKY Ha MM MJIA TICEBIOHUM TaOJIHIIH,
a He UMs CTONOIIa, 4TO U30aBIsgeT OT HEOMHO3HAYHOCTH; TOTHa Kak 0e3 .* HesCHO, 03HaYaeT JIh c UM
TaGIUIIEI UM UMS CTOJIONA, M Ha CaMOM [eJie TP HaJIuduHu CTOJI01a C MMeHeM c OyaeT BRIOpaHo BTOPoOe
MTPOYTEHHUE.

9Ty KOHIENIIHIO IeMOHCTPUPYET U CIEeOYIOIIHUY IIPUMED, BCE 3alIPOCH B KOTOPOM [eHCTBYIOT OOUHAKOBO:

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 mpepnnoxeHuss ORDER BY oOpallaioTcs K COCTaBHOMY 3HAYEHMIO CTPOKHU, BCJIENCTBUE 4YETO
CTPOKM COPTUPYIOTCS II0 IIpaBujaM, onucaHHLIM B [logpasmene 9.23.6. OgHAKO e€ClIU B inventory_item
COIEePKUTCS CTONOeIl ¢ UMEeHEeM c, NEepBHIM 3anpoc OymeT OTIUYaTbCSI OT IOPYTHUX, TaK KakK B HEM
BBITIOJTHUTCS COPTHUPOBKA TOJIBKO IO JmaHHOMY cTonOny. C IoKa3aHHBIMU BHIIIIE UMeHaMH{ CTOJIOIIOB
IpensIAyIIUM 3aIpocaM TakKKe PaBHO3HAYHEI CIIeOyIoIue:

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 UCIIOIb3yeTCs KOHCTPYKTOP CTPOKHU, B KOTOPOM OITYIIEHO KII0YeBOe CII0BO ROW.)

prraﬁ 0COOEHHOCTh CHUHTAKCHCa, CBsA3daHHasd C COCTaBHBIMH 3Ha4Y€HHSIMH, COCTOMT B TOM, YTO MEI
MOZKeM HCIIOJIE30BaTh (;byHKLLUOHa/ley}O 3anucs OJis U3BJIeUEeHHUSs II0JI COCTaBHOT'0 3HaYeHU . ITO JIETKO
MOXXHO OOBSICHUTH TeM, 4YTO 3allUCH mose (rabnuna) U rabiauyga.nose B3aMO3aMeHSIEMEL. HaanMep,
cienyrmue 3alIPpOChl PABHO3HAYHHI:

SELECT c.name FROM inventory_item ¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item ¢ WHERE price(c) > 1000;

Bosee Toro, ecnu y Hac eCcTh (QPyHKIHMS, TPUHUMAIOIAsi OOWH apTyMeHT COCTAaBHOTO THUIA, MBI MOXKEM
BBI3BATh €€ B M000¥ 3amucu. Bce 9Tu 3anpochl paBHOCUJTLHHL:

SELECT somefunc(c) FROM inventory_item c;
SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

DTa paBHO3HAYHOCTh 3alKMCH C IIoneM U (YHKIIMOHAJIBHOM 3allMCH I[O3BOJISIET MCIOIb30BaTh C
COCTaBHLEIMH THUIIAMM (QYHKIIMHK, pPeau3yIiollne <«BLHYHCISeMEIe MHOoJg». [IpH 3TOM HOPUIIOKEHHUIO,
KCIIONL3YIOIEMY ITOCIeOHUN U3 IPeObIAyIIHuX 3allPOCOB, He HYKHO 3HATh, YTO PAKTUYECKH somefunc —
He HaCTOSALIUHN CTOoJI0ell TaOJIUIILL.

ITogcka3ka

YuuTHIBasg Takoe moBemeHue, OymeT Hepa3yMHO daBaTh GYHKIIMY, TPUHUMAIOIIEH OOUH apryMeHT
COCTaBHOI'O THIA, TO XKe UMS, UYTO ¥ OHOMY U3 II0JIel MaHHOT0 COCTABHOTO THUIIA. ECITM BO3HUKHET
HEOHO3HAYHOCTb, MHPEANOUYTHTEIbHEee OKaXkeTCs IIPOYTeHHe HMMEeHM IIOJIsd, TaK YTO TaKyIo
dbyHuKIMIO HENML35 OYOEeT BLI3BaTh 063 HOMMOTHUTE IbHBIX TPIOKOB. HampuMep, [ist IPpUHYOUTEIIEHOT O
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IIPOYTEHUS HMEHHU (I)YHK].[I/II/I, HOTpe6yeTCH OOIIOJTHUTE 3TO HMA CXGMOﬁ, TO €CThb, HaAIIuCaThb
cxema.pyHKHSI (COCTABHOE_3HAUYEHHE) .

8.16.6. CMUHTAKCUC BBOAMMbIX U BbIBOOUMbIX 3HAYE€HUMU COCTABHOIo
TMNa

BHemtHee TEKCTOBOe IIPe[CTaBlIeHHE COCTAaBHOI'O 3HA4YeHUs COCTOMUT M3 3aluCU SJIeMEHTOB,
WHTEPHPETUPYEMEBIX 110 ITPaBHUJIaM BBOMA/BHIBOMAA MJISI COOTBETCTBYIOIIUX THUIIOB ITOJIEH, U O0popMIIeHUS
CTPYKTYpPHl cocTaBHOro Tumna. OdopMieHHe COCTOUT U3 KPYIJIBIX CKOOOK (( ¥ )) OKPY’KAIOIIUX BCE
3HAYEHWe, U 3aMATHX (, ) MEXKOy ero 3meMeHTaMu. [IpoGenbHBIE CUMBOJIEL BHE CKOOOK UTHOPUPYIOTCS,
HO BHYTPHM OHM CYHWTAIOTCS YaCThI0O COOTBETCTBYIOWIETO 3J€MEHTA M MOTYT YYHUTHIBATBCS WM HE
VUUTHIBATHCS B 3aBUCUMOCTH OT ITPaBUJI IPeoOpa30BaHMsI BBOOUMEIX JAHHEBIX OIS THIIA 9TOTO 3JIeMEHTa.
Hampumep, B 3anucu:

" 42)1

mpobesel OyOyT UTHOPUPOBATHCS, €CJIM COOTBETCTBYIOIIEE IIOJIe MMEET LEJIOYMCIEeHHBIM THUII, HO He
TEKCTOBBIHA.

Kak ObBITIO MOKa3aHO paHee, 3allMCHIBAas COCTaBHOE 3HauYeHHe, 000 ero 31eMeHT MOXKHO 3aKJTIOUHUTh
B KaBBIYKH. JTO HYMCHO MejaTh, €CIu NOpH pa3bope 3TOro 3HaueHuWsT 0Oe3 KaBLHIYEK BO3MOXKHA
HEOMHO3HAYHOCTh. HampuMep, B KaBLIYKK HY2KHO 3aKJTI0YaTh 97IeMEeHTHI, CoflepzKaliire CKOOKH, KaBLIYKH,
3alSATYI0 UM 00PaTHYIO KOCYI0 4epTy. YToOBI BKIIIOYHTH B IOJIe COCTAaBHOT'O 3HAYEHUS, 3aKII0YEHHOe
B KaBHIYKH, TaKHWe CHUMBOJIBE, KaK KaBLIYKM UM OOpaTHas Kocas 4epTa, Ieped HUMHU HYKHO TOOaBUTh
o0paTHYyI0 Kocyio uepTy. (Kpome Toro, mpoay06IupoBaHHBIe KABEIUKY B 3HAYEHUHU TIOJISI, 3aKITIOUEHHOTO B
KaBBIYKHY, BOCIIPUHUMAIOTCS KaK OOUHapHEIE, Mogo0HO0 anocTpodam B cTpokax SQL.) C gpyroi CTOPOHHI,
MOKHO 000UTHCEH O€3 KaBHIUEK, 3alUTHUB BCE CUMBOJIBI B TAHHEBIX, KOTOPEIE MOTYT OBITh BOCIPUHATHI KakK
YacTh CHHTAKCHCa COCTABHOTO 3HAUEHHUS, C TIOMOIIBIO CIIEIIIOCIeIoBaTeIbHOCTEeH.

3HayeHre NULL B 3TOH 3amucHU IIPEACTaBISETCS OYCTHIM MeCTOM (KOorja MeXOy 3alsaThIMUA HIIH
CKOOKaM1 HET HUKAKHUX CUMBOJIOB). YTOOH BBECTH MMEHHO IIYCTYIO CTPOKY, a He NULL, Hy2KHO HamucaThb

OYHKITMS BHIBOIA COCTABHOTO 3HAYEHUS 3aK/I0YaeT 3HAYeHWs TOoned B KaBLIYKH, €CHIH OHU
MPENCTaBIIAI0T COO0M MyCThIe CTPOKH, TNO0 cogepzKaT CKOOKH, 3amAThe, KaBbIYKU WU 00paTHYIO KOCYIO
4yepTy, mTub0 COCTOAT U3 OOHUX NPo6esioB. (B mocnemHeM cioydae MOXKHO 000UTHCH 6€3 KaBhIYEK, HO OHU
mobGaBysioTCsA i ymobouuTaeMocTHu.) KaBbluky 1 oOpaTHasi Kocas 4epTa, 3aKII0YEHHbIE B 3HAUYEHUS
TIOJIe, IPU BHIBOJE MYOIUPYIOTCH.

IIpumMeuyanue

I[TomHuTEe, 4TO HammcaHHas SQL-KoMaHOa IpeXOe BCEro WHTEPIPETUPYETCS KaK TeKCTOoBas
CTPOKa, a 3aTeM KaK COCTaBHOe 3HaueHue. BcleOcTBue 3TOTO YKMCIIO CHMBOJIOB 0OpaTHOM KOCOM
YepTHl yOBAaUBaeTCs (eCJIU UCIIONIb3YIOTCS CIIEIocIeqoBaTenbHOCTH). Hampumep, YTOOL BBECTH B
II0JIe COCTAaBHOTO CTOI0IIAa 3HAYEeHHUE THUIIA text C 0OPATHOM KOCOM YePTOM U KaBhIYKaMM, KOMaHOY
HY2KHO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")"');

CHauasna 00paboT4YmK CIIEINIOCIIeOBAaTEIbHOCTEN yIansieT OMUH YPOBEHb 00PaTHOM KOCOM YEPTHI,
TaK 4YTO aHAJIM3aTOP COCTABHOTO 3HAUEHWs MHojydaeT Ha Bxom ("\"\\"). B cBowo ouepenmb, OH
rmepenaéT 3Ty CTPOKY IIPoIledype BBOa 3HAYEHUS TUIIA text, IIe OHa IIpeobpa3yiorcs B "\. (Eciu
ObI MBI paboTalK C TUIIOM OAaHHBIX, TPOlieypa BBOOa KOTOPOTrO TaKxKe NHTePIIPeTupyeT 00paTHYIO
KOCYIO 4epTy 0COOBIM 00pa3oM, HalpuMep bytea, HaM MOTJI0 ObI HOHAHOOUTHCS y2KE BOCEMB TaKHX
CHMBOJIOB, YTOOBI COXPaAHUTDL 3TOT CHMBOJI B II0JIE COCTABHOT'O 3Ha4YeHUsd.) Bo n3bexkaHue Takoro
oy0IMpPOBAHUS CIEIICUMBOJIOB CTPOKM MOKHO 3aKJII049aTh B mosuiapsl (cM. [Togpasmen 4.1.2.4).
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IToocka3ka

3anuceIBaTh COCTaBHHIE 3HauYeHUs B KomaHmax SQL dYacTto OriBaeT ymoOHee C IIOMOIIBIO
KOHCTPYKTOpa ROW. B ROW oTHmesibHBIE 3HAUEHUS 9JIeMEHTOB 3alKUCHIBAIOTCS TaK XKe, KaK eClu Obl
OHH He OBI/TM YJIeHaMHU COCTAaBHOTO BEIPAXKEHUS.

8.17. Anana3oHHbIe TUNbl

[Iuama30HHbEIE TUIIEI ITPENCTABJISIOT [OUANA30HH 3HAYEHWN HEKOTOPOTO0 THIIAa OaHHBIX (OH TakKke
Ha3bIBaeTCss nodmunom pAuamnal3oHa). Hampumep, Ouama3oH THUIIA timestamp MOXKET IIPEACTABISATH
BPEMEHHOM MHTEPBaAJI, KOTAa 3ape3epBUPOBaH 3aJjl 3acefaHuii. B maHHOM ciiydae TUIIOM AaHHBIX OyHeT
tsrange (CcokpalleHue OT «timestamp range»), a MOOTUIIOM — timestamp. IloAgTun OOJI2KeH OBITH
TIOJTHOCTBIO YIIOPSAOOYUBAEMBIM, YTOOR MOXKHO OBLIIO OMHO3HAYHO ONpPEeNesIuTh, I'Ne HaXOOUTCs 3HaYeHue
110 OTHOIIEHUIO K OUAlla30HY: BHYTPH, OO WUJIU ITOCIIE HETO.

,]:[I/Ial'laBOHHbIe THUIIBI IIOJIE3HBI TEM, YTO IIO3BOJIAIOT IIPEOCTAaBHUTh MHOXKECTBO BO3MOZKHBIX 3HAYEeHUU B

OﬂHOﬂ(HPYKTypeHaHHHXIIQéTKOBHpaSHTLTaKHeHOHﬂTHﬂ,KaKHepecequHeﬂHaHaBOHOB.HaH6OHee

OquHHHbﬁiBapHaHT WX HUCIIOJIb30BaHUSA — IMPHUMEHATH OUAIIa30HBI JaThl 1 BPEMEHHU [OJIsd COCTaBJIEHUA

PacClinCaHusa, HO TaKXe IMOJIE3HBIMH MOT'YT OKa3aThbCiA OHAIla30HEI I1€eH, WHTEePBAJIbL I/I3MepeHI/Iﬁ nT. Oo.
8.17.1. BcTpoeHHble aMana3oHHbIe TUMNbI

Postgres Pro umeeT cnenymoinye BCTPOEHHBIE OUAlla30HHEIE TUIIHL:

* intd4range — OUWAIIA30H IIOATHIIA integer

®* int8range — OUWAIIA30H IIOATHIIA bigint

° numrange-—-ﬂHaHa30HﬁHOHTHHa_numeric

®* tsrange — OUAIIA30H IIOATUIIA timestamp without time zone

®* tstzrange — OMAIIA30H IIOATHUIIA timestamp with time zone

* daterange — OUAIIAQ30H IIOATUIIA date

IToMuMO 3TOTO, BEI MOKETe OIIPenesiTh COOCTBEeHHEIE THUIIEL; MOompoOHee 3To onucano B CREATE TYPE.

8.17.2. NpumMmepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");

—— BxoxnmeHue
SELECT intd4range (10, 20) @> 3;

—— IlepexpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— JlonyuyeHHe BepxXHEeMH TI'PaHHUIb
SELECT upper (int8range (15, 25));

—— BriuMcneHue nepecedyeHUd
SELECT int4range (10, 20) * inté4range (15, 25);

—— SflBmdeTCcd NIM OHANA30H NOYCTHEIM?
SELECT isempty (numrange(l, 5));

ITonmHBI CHOMCOK OINIEPaTOpPOB M (YHKIMN, HpemHasHAUYeHHHIX OJIS OHUAlla30HHBIX THUIIOB, IIPUBEOEH B
Taonuie 9.49 u Tabaume 9.50.
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8.17.3. BKsoyeHMe n UCKJIIDYeHUe rpaHuy

JIro6o01 HeHYCTOfI Oualla30H UMEeeT OBE€ I'PAHUIIbI, BEPXHIOIO 1 HUZXKHIOIO, ¥ BKJIIOYAET BC€ TOYKHU MEXKIOY
3TUMH 3HAYEHUSIMMH. B Hero Takxe MOXKeT BXOOUTH TOYKa, jexalllasd Ha I'PaHUIlE, €CJIM OHalla30H
BKJIIOYAE€T 3Ty I'DAHULY. u HaOGOpOT, €CJIN OUalla30H Heé BKJII0YaeT I'PaHUuIly, CHUTAETCHd, YTO TOYKa,
7exailras Ha 9TOu I'paHuUlie, B HEro He BXOOUT.

B TekcToOBOU 3amucH Ouana3OHa BKIIIOYEHHE HHUXKXHEH TIPaHUIEl 0003HAYaeTCs CHUMBOJIOM «[», a
NCKJIIDUEHUEM — CHMBOJIOM <« (». ,]:[J'IS{ BerHeﬁ T'PaHUIBI BKJIIOYEHUE 0603Ha‘-laeTC5{ AHAJIOTUYHO,
CHUMBOJIOM «]>», a MCKIIIOUeHNEe — CUMBOJIOM «) ». (ITogpoOHee 3TO omucaHo B [Tompa3merne 8.17.5.)

HJ’IH IIPOBEPKH, BKIIIOYAETCA JIM HUXKHAA UJIN BEPXHAA I'DAHUIIA B JUAIIA30H, IIPE€IHA3HAYE€HEL d)YHKLII/II/I
lower_inc U upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKOoHe4YHble) aMana3oHbl

HuxkHIOI0 rpaHUIly OAuana3oHa MOXKHO ONYCTHUTh M OIPEHEeJIUTh TEM CaMbIM OUAaNa30H, BKIIIOYAIOITHHR
BCe 3HAYeHWs, JexKalllie HUXKe BepxHeW TpaHullkl, Hanpumep: (,3]. ITomoOHBIM o0pa3oM, eciou
He OIpefenuTh BEPXHIO TpPaHUIly, B [OMaNa30H BOMOYT BCe 3HAYEHMS, JexKalllie BHIIe HUKHEN
rpaHuIel. Eciy JXKe OmylleHa M HUXKHSS, WM BEPXHSS TPAHUIBI, TaKOM AUamnal30H OymeT BKIOYATh
BCe BO3MOXKHBIE 3HAYEHUSI CBOETO TOATHUIIA. YKa3aHMe OTCYTCTBYIOIIEN T'PaHUILI KaK BKIIOYaeMOU B
IVana30H aBTOMaTUYECKU mIpeoOpal3yeTcs B HCKIIOUAIOIlee; Hampumep, [, ] mpeodpa3yeTcs B (,).
MOKHO BOCIIPMHMMATh OTCYTCTBYIOIIME 3HAYEHMUS KaK IJIIOC/MUHYC OECKOHEYHOCTh, HO BCE XKe 3TO
0coOble 3HAYEHUs] AMAa30HHOTO THUIIA, KOTOPhe OXBATHIBAIOT M BO3MOXKHLIE OJIS IOATHUIIA 3HAYUEHUS
TITI0C/MUHYC 6€CKOHEUHOCTb.

71 TOOTHUIIOB, B KOTOPHIX €CTh TOHSATHE «0ECKOHEYHOCTBL», infinity MOXKET HCIIOIb30BAaThCSI B
KadyecTBe IBHOTO 3HAYEHUS TPaHUIIEL. [Ipu 9TOM, HampuMep, B AMaNa30H [today, infinity) C IOOTHUIIOM
timestamp He OyOEeT BXOOUTH CIIelMalIbHOE 3HaYeHUe infinity JAaHHOTO ITOATHIIA, OMHAKO 3TO 3HaUYEeHUe
OymeT BXOOWUTH B AUANAa30H [today, infinity], KaK U B OMANAa30HH [today,) ¥ [today, ].

HpOBepI/ITB, ommpenesieHa JIM BEPXHAA UJIN HUXKHAA I'PaHUIla, MO2KHO C IIOMOIIIBIO (1)YHK].IPII>I lower_infm
upper_inf, COOTBETCTBEHHO.

8.17.5. BBoa/BbiBOA AMana3soHOB
BBOJII/IMOG 3HA4YEeHHe Oualla30Ha O0JIZKHO 3allMChIBATHCHA B OJ1H0171 U3 CIIeOYyIIOIIuX (l)OpM:

(HHXHYI9—-rpaHHla, BEPXHId—IPaHHLa)
(HHXHYI9—-rpaHHla, BEPXHId—IPaHHuLa]
(HHXHI9-IpPaHHLa, BEPXHId—IPAaHHLAa)
(HHXHI9-rpPaHHLa, BEPXHId—IPAaHHLa]
empty

Tun cko6ok (KBagpaTHBIE MJIM KPYTJIbie) OIpenenseT, BKIIUaloTCSA JIM B OUala30H COOTBETCTBYIOIINE
TPaHUIIBl, KaK OMMCAHO BHIINIE. 3aMEeTbTe, YTO ITOCNegHssT opMa COOEPKUT TOJLKO CIIOBO empty U
onpemenseT MyCTOU OAMalla30H (OMalia3oH, He CogepKallliil TOYEK).

30ech muxmgg-rpanuga MOXKET OBITh CTPOKOM C OONYCTHUMBIM 3HAYEHHWEM MONTHUNA WU OBITH ITYCTOM
(Torma mwamna3oH OymeT 0e3 HUXKXHEN TpaHUIbl). AHAJIOTUYHO, BepxHgg-rpadxya MOXKET 3aHdaBaThCs
OOHUM U3 3HAYEHUH IMOATHUIA UITK OLITH HeonpeneeHHOM (IyCTO).

Jlro6oe 3HaYEHUWE TPAHUILI AHalla30Ha MOXKHO 3aK/IIOYUTh B KaBBIYKH ("). A ecliu 3HaUEeHHEe COOEpPKUT
KPyTJible WKW KBaJpaTHHIE CKOOKM, 3amsAThle, KAaBBHIYKW WM OOPATHYIO KOCYIO YEepTy, MCIIOJIE30BaTh
KaBbIYKKM HE00XOamMo, YTOOBI 3T CHMBOJIBI HE pPacCMaTPHBAJIMCh KaK YaCTh CHHTAKCHCA OMalla30Ha.
YtoOBbl BKIIOYHMTb B 3HAYEHWE T'PAHUIIHI [Uana30Ha, 3aKIIYEHHOE B KaBHIUKW, TaKWe CHUMBOJIHI,
KakK KaBBIYKKM MM oOpaTHas Kocas dYepTa, HNepel HUMH HYXKHO Ho0aBUTb OOpaTHYIO KOCYIO YepTy.
(Kpome TOTO, mpOoOyOnIMpOBaHHLIE KAaBBIYKM B 3HAYEHWH OUAIla30HA, 3aKIIOYEHHOTO B KAaBBIYKH,
BOCHPUHUMAIOTCSI KaK OgUHapHEIE, TOO0OHO amocTpodam B cTpokax SQL.) C Opyro¥ CTOPOHEI, MOXKHO
060iTHCH 663 KaBLIYEK, 3alllUTUB BCE CUMBOJIBI B HAHHBIX, KOTOPBIE MOTYT OBITh BOCHPHUHSTHL KaK YacTh
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CUHTAKCHCAa Auala30Ha, C IIOMOIILI0 CIEUNOoCciefoBaTeIbHOCTEN. YTOOR 3agaTh B KQUeCTBE TPAHUIIEL
IIyCTYI0 CTPOKY, HY?KHO BBECTH "", TakK KaK IycTasi CTpoKa 0e3 KaBhideK OyHmeT 03HAa4aTh OTCYTCTBUE
TPaHUIIHI.

Hp06eHLHBIe CHUMBOIJIEI OO U IIOCJI€ OIIpEedeJyIEeHUud Nrualla30Ha UTHOPUPYIOTCA, HO KOI'Da OHU IIPUCYTCTBYIOT
BHYTPH CK060K, OHHU BOCIIPMHUMAIOTCA KaK 9aCTh 3HAYEHUA BerHefI WJIN HUXHEHN T'PAaHUILIBL. (XoTst oHH
MOTI'YT TaK2XKe€ UTHOPHUPOBATECA B 3aBUCHUMOCTHU OT IIOOTHUIIA JuarasoHa.)

IIpumeuyanue

OTM IIpaBujla OYEeHb MOXOXKM Ha IIpaBujla 3aldWCHU 3HAYEHWU OIS II0JIed COCTaBHBIX THIIOB.
IomomHUTENbHBIE 3aMeYaHs NpuBedeHks B [Togpasnerne 8.16.6.

[Tpumepsr:

—— B [OHANa30H BKIOYAaeTCcd 3, He BKIOUAeTCd 7/ U BKJIIUYAITCI BCE TOYKH MEXOy HUMHU
SELECT '[3,7)'::int4range;

—— B [OHANAa30H HEe BKIOYATCd 3 M 7, HO BKIIOUAIOTCYI BCE TOUKH MEeXIy HUMH
SELECT '(3,7)'::int4range;

—— B OManasoH BKIOYAETCHd TOINbKO OOHO 3HaueHwe 4
SELECT '[4,4]'::int4range;

—— @OuanasOH He BKIOUYAeT HUKAKUX TOouek (HopMaluslallud 3aMEeHUT eTro OolIpelelieHue
-— Ha 'empty')
SELECT '[4,4)'::int4range;

8.17.6. KoHCTpyMpOoBaHue aoMana3oHOB

711 KaXkgoTro OUalla30HHOTO THUIIA olpedeneHa (QYHKIMSA KOHCTPYKTOpA, UMEIIasi TO XKe UM, 4TO
¥ OAHHBIM Tumn. MCIonb30BaTh 3TOT KOHCTPYKTOP OOBIYHO ymoOHee, YeM 3alHUCHBATh TEKCTOBYIO
KOHCTaAHTY OHMalla30Ha, TakK Kak 3TO n30aBiseT OT TOTPEOHOCTH B OIOJTHUTEIILHLIX KaBhIYKaxX. OyHKITUS
KOHCTPYKTOpPa MOXKEeT MPUHMMATh [Ba WM TPHU llapaMeTpa. BapuaHT C AByMs ITapaMeTpaMu CO3TaéT
Oyara30H B CTaHOapTHOM ¢opMme (HUXKHSS T'pPaHHIla BKIIIOYAETCS, BEPXHSSI MCKIIOYaeTCs), TOrfa Kak
IJIS BapHaHTa C TPEMSI MapaMeTpaMy BKITIOUEHHEe I'PAaHUIl ONPEIesaeTCs TPETbUM ITapaMeTpoM. TpeTuit
rmapaMeTp OOJIKEH COHmepzKaTh OOHY U3 CTPOK: « () », « (1», «[)» unu «[]». Hanpumep:

—— IonHag dopMa: HUXHAL TpaHUlla, BEpPXHdd 'pPaHulla U TeKCTOoBad CTpoka, Oolpenendomnad
—— BKIOYeHHe/UCKIOUeHHe T'pPaHull.
SELECT numrange (1.0, 14.0, '"(1'");

—— Ecnu TpeTHH apryMeHT OIyIeH, noipasyMeBaetcd '[)'.
SELECT numrange (1.0, 14.0);

—— XoTg 3mechb ykaswsBaeTcd '(]', HOpH BEIBOOE 3HaueHHe OyIeT MNPHUBEINEHO K
—— KaHOHHMUYeCKOMy BMHIY, Tak kak int8range — TUN IOHCKPETHOro QOHanasoHa (CM. HHXeE) .
SELECT int8range(l, 14, '(1'");

—— Korma BMecTO nibo¥ rpanHulbl ykaswBaeTcd NULL, COOTBETCTBYOIEH TI'pPaHUILb
—-— y Iualas3oHa He OyIerT.
SELECT numrange (NULL, 2.2);

8.17.7. Tunbl oUCKpPETHbIX AUana3oHOB

IOMCKpeTHEIM OHAMla30HOM CUYMTAETCS OHAIla30H, OJIS MHOOTHIA KOTOPOTO ONHO3HAYHO OIIpemesiéH
«IIar», Kak HaIpuMep [OJIs THUIOOB integer M date. 3HAYEeHUS 3THX [OBYX THUIIOB MOXKHO Ha3BaTh
COCEeOHUMH, KOTHa MeXXKOy HUMU HET HUKaKNUX IPYTUX 3HaYeHUH. B HempeprIBHLIX AHUana30Hax, HAallPOTHB,
Bcerpga (MjM IIOYTH BCerfa) MOXKHO HAHWTH elllé OOHO 3HadYeHHWe MeXKOy OByMs OaHHHIMU. Hampumep,
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HeNpPepLIBHEIM OUAIIa30HOM 6y11eT OHana30H C HOATUIIAMHU numeric M t imestamp. (XOTS timestamp UMeeT
OTrPaHUYEHHYIO TOYHOCTB, TO €CTh TEOPETUYECKHU OH ABJIAE€TCA OUCKPETHBIM, HO BCE XKe aydlilne CHUTAaTh
ero HeIPepPHIBHEIM, TaK KakK IIar ero OOBIYHO He OIpPenesiéH.)

MOXKHO TakiXkKe CUYUTaATh OUCKPETHBEIM IIOOTHUII OHAIla30HA, B KOTOPOM YETKO OIIpenejieHbl IMOHATHUA
«CJIEOYIOLIETrO» U «IIPEedbIOyIIero» 3JIEMEHTa OJId KaXKOOIr'o 3Ha4YeHud. Takue orpeneyieHus IMMO3BOJIAI0T
Hp806pa3OBbIBaTB T'PaHULBI OHUAIIda30HA M3 BKJIIIOYA€MEIX B HCKJIIOYa€MEIe, BLIGI/IpaH cneuyroumﬁ U
HpeJIBIJIYH_[I/II;I 39JIEMEHT BMECTO 3aJaHHOI'O 3HA4YEHH. HaanMep, OUualla30HBI LIEJIOYHUCIJIEHHOI'O THIIa
[4,8] U (3,9) ONMCHIBAIOT OOHO ¥ TO K€ MHOXKECTBO 3HAYEHMU; HO [OJIA Oualla30Ha IMOATHIIA NUMEric
9TO He TakK.

s TWIa OUCKPETHOrOo Aualla3oHa ompenessieTcsd (QYHKIUS KAHOHU3AUUU, YYUTHIBAIOIAS pa3Mep
mara [jisi MaHHOTO MOATHIIA. 3afjada 3TOM (YHKIHUH — IIpeoOpa3oBaTh PaBHO3HAYHBIE AHAIIA30HBI K
eOUHCTBEHHOMY IIPeCTaBIE€HNI0, B YaCTHOCTH HOPMaJIM30BaTh BKIIOYaeMbIe ¥ UCKITIOYaeMble TPAHUIIH.
Ecnu pyHKIMS KaHOHU3AIMK HE OIpefesieHa, AUala30Hbl C Pa3/INYHBEIM OlpenesieHuneM OymyT Bcerma
CUMTATHCS Pa3HBIMHU, [JaXKe KOr{la OHM Ha CaMOM [ieJie IIPEeACTaBISIOT OOQHO MHOXKECTBO 3HAYEHUH.

151 BCTPOEHHBIX THUIIOB int4range, int8range M daterange KaHOHWYECKOE MMpeACTaBlIeHNEe BKJII0OYAET
HHU2KHIOIO TPAHUIY U HEe BKIIIOYAEeT BEPXHIOIO; TO €CTh OMAIla30H IIPUBOOHUTCA K BUOY [). OnmHako Onsa
HeCTaHOapPTHBIX TUIIOB MO2KHO HMCIIOJIb30BAaTh U OPYTHUe COrJlallleHus:d.

8.17.8. OnpepneneHne HOBbIX AMAMNA30HHbLIX TUNOB

ITonp3oBaTenu MOT'YT OIIpenensaTb coOCTBEeHHEIE OUualla30HHBIE THUIIBI. 9TO MOXKeT OLITh II0JIE3HO, Korga
HYXKHO HCIIOJIB30BATh OHUAIIA30HBI C IIOATHUIIAMU, OJIAd KOTOPHBIX HET BCTPOEHHBIX OUAIIA30HHBIX THUIIOB.
HaanMep, MOZKHO OIIPeneJInTb HOBBIM TUII Ouarna3oHa OJid IMIOoOTUuIla float8:

CREATE TYPE floatrange AS RANGE (
subtype = floats8,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Taxk kKak mys float8 OCMBICIEHHOE 3HAYEHME «IIara» He OnpenesieHo, GyHKINSI KaHOHU3AlUY B JaHHOM
IIpuMepe He 3afaéTCH.

Omnpenernsisa COOCTBEHHBIM OUAlla30HHBIM THUII, BBl TAKXKe MOXKETe BEIOpaTh OPYyTHe IIpaBujla COPTUPOBKU
WM KJlacC omeparopa B-mepeBa myis ero mOATHIA, YTO ITO3BOJIUT U3MEHUTH MOPSNOK 3HAYEHUH, OT
KOTOPOTO 3aBHUCHUT, KaK¥e 3HaUYeHUs MOIMafaloT B 3alaHHLIN AUana30H.

Ecnm mopoTum MOXKHO paccMaTpuBaTh KaK OUCKPETHEBIM, a He HEeIpPEephIBHHIM, B KOMaHIOe CREATE
TYPE clefyeT TakKxXKe 3amaTh QYHKIHUIO xaHoHuzauuu. ITOM (QYHKIHMU OyHeT HepemaBaThCsd 3HAYEHUE
Juamna3oHa, a OHa AOJI>KHa BEPHYTh paBHO3HAYHOE 3HaYeHHe, HO, BO3SMOXKHO, C APYTHUMHU I'paHULIAMU U
dopmaTupoBanuem. [ OBYX OHala30HOB, IPENCTABIISIONINX OOHO MHOXKECTBO 3Ha4YeHUM, HaIlpUMeD,
LIeJIOYUuCJIeHHbIe Ouarna3OoHbl [1, 71 ;1 [1, 8), GYHKIMS KaHOHM3allMW MOOJIKHA BBIDABaTh OOUH
pe3ynbTaTr. Kakoe MMEHHO NpefcTaBjieHWe OyIOeT CUMTaThCs KaHOHWYECKUM, He HMeeT 3HadYeHUs
— TJlaBHOe, dYTOOBI [Ba pPaBHO3HAYHBIX [Mala3oHa, OT(GOPMATHPOBAHHBLIX I10-pa3HOMY, BCermga
nmpeoOpa30BLIBAJICE B OOHO 3HAUEHMWE C OOWHAKOBHIM (GopMaTUpOBaHMeM. [IoMMMO UCHpaBIeHUS
(opMaTa BKIIOUAEMBIX/UCKIIOYAEMBIX I'pDaHUI], (PYHKIUS KaHOHU3AIUU MOXKET OKPYIJIATh 3HAYEHUS
TPaHUII, €CJIU pa3Mep MIara IpPeBHIIaeT TOYHOCTh XpaHeHUsd noparuna. Hanpumep, B Tulle Ouana3oHa
IJIs TIOATUIIA t imestamp MOXKHO OIIPENEeNINTh pa3Mep Illara, paBHEIN Yacy, Torga GyHKIUSA KaHOHU3auNU
IoJI>KHA OyIeT OKPYTJIUTh T'PAHUIL], 3afjaHHBIe, HAIPUMEDP C TOYHOCTHIO O MUHYT, TUO0 BMECTO 3TOTO
BBIZAThH OIINOKY.

IMTomumo 3TOTO, OJIs TIOOOr0 AMAIa30HHOTO THUIA, OPUEHTUPOBAHHOI'O Ha HCIIOJIE30BaHUE C WHIOEKCaMu
GiST unu SP-GiST, pomkHa OBITH ONpenesieHa pa3HUIla 3HAUEHUM IMOATUIIOB, GYHKUIUS subtype_diff.
(Mupmerc cMmoxeT pabortaTh u 0e3 subtype diff, HO B OONIBIIMHCTBE Cily4uaeB 5T0 OymeT He Tak
a¢hdekTrBHO.) ITa GYHKIUSA NPUHMMAaET Ha BXOJI IOBa 3HAYEHHUS IOATUIIA U BO3BpallaeT UX Pa3HUIy
(T. e. X MHHYC Y) B 3HA4YeHHWU THUHA float8. B mOKa3aHHOM BHIIIE IIPUMEPE MOXKET HMCIIOIb30BATHCS
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byHKIMSA float8mi, ompemensollas HUXKeJIexKallylo pealnu3anuio 00BIYHOTO OllepaTopa «MUHYC» IS
THUIa float8, HO OJId OPYroro IOATHIIA MOTI'YT NMOTPeboBaThCS HOIOIHUTEIbHBEIE ITpeoOpa3oBaHUS.
WHorpma pnsi mpeAcTaBleHMsS Pa3HUIBI B YMCJIOBOM BHIOEe TPeOyeTcs emé U TBOPUYECKUM ITOOXOf.
OYHKIIUS subtype_diff, HACKOJIBKO 3TO BO3MOXKHO, HOJIKHA OBITH COrJIacoBaHa C IIOPSIAKOM COPTHUPOBKH,
BHITEKAIOIIMM M3 BHIOPAHHLIX IIPaBUJI COPTUPOBKU M KJlacca ollepaTopa; TO eCThb, €€ Pe3yabTaT HOJIXKEH
OBITH ITOIOXKUTEJILHBIM, €CJIM COTJIAaCHO MOPSOKY COPTUPOBKU IIEPBLIN €€ apryMeHT 00JIbllle BTOPOTO.

Emié oguH, HEe CTONMb TPUBHUAIBHBIM TPUMEP QYHKIMY 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;

IomonmHUTEIbHBIE CBeOEeHHUSI O CO3MaHnH OHMAla30HHBIX TUIIOB MOKHO HauTHu B onucanuu CREATE TYPE.

8.17.9. MHpekcauusna

[nst cTonOIoB, MEOIUX QUAna30HHBINA TUTI, MOXHO co3maTh uHAeKCH GiST um SP-GiST. Hanpumep, Tak
co3paércs nHpekc GiST:

CREATE INDEX reservation_idx ON reservation USING GIST (during);

Wupekc GiST unu SP-GiST nmoMmoraeT yCKOPUTH 3alIPOCHL CO CIIEOYIOIIMMU OllepaTopaMu: =, &&, <@, @>,
<<, >>, - |-, &< ¥ &> (DOTIOJTHUTEJILHO O HUX MOXKHO y3HaTh B Tabnuiie 9.49.

Kpome Toro, mns Takux CTOJI0II0B MOZKHO CO3TaTh MHOEKCH Ha OCHOBE Xellla U B-mepeBbeB. 715 UHIEKCOB
TaKUX TUIIOB IIOJIE3€H II0 CYyTH TOJIBKO OOUH OIlepaTop Auana3oHa — paBHO. [Iopsamok copTUpoOBKHU B-
JepeBa OIpefdesseTcs OJid 3HaYeHWM [Oualia3oHa COOTBETCTBYIOUIMMM OIepaTopaMHW < M >, HO 3TOT
TIOPSITOK MOXKeT OLITH ITPOU3BOJILHEIM 1 OH He OYEeHb BazKeH B peallbHOM Mupe. [Tommepkka B-mepeBneB
U Xellley guana30HHBIMY TUTIaMM Hy2>KHa B OCHOBHOM [JISI COPTUPOBKHY U XEIIMPOBaHUS IIPU BEIIOITHEHUN
3aIIpoCcoB, HO He [JI CO3MaHus CaMUuX MHOIEKCOB.

8.17.10. OrpaHuyeHua ona AManasoHOB

Torma kak OJisi CKaJsSPHBLIX 3HAYEHUN €CTECTBEHHHIM OTPAaHHUYEHHUEM SBJISIETCS UNIQUE, OHO OOBIYHO
He TIOOXOOUT [Jid AWana30HHBIX TUIOB. BMeCTO 3TOro yallle OKa3bIBAlOTCs II0JIe3HEee OrpaHuYeHUs-
uckmnodernus (cM. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHU4YeHUs II03BOJISAIOT,
HallpUMep OIpeleIuTh YCIIOBUE «HellepeceyeHus» auana3oHos. Hanpumep:

CREATE TABLE reservation (
during tsrange,
EXCLUDE USING GIST (during WITH &¢&)
)i
3TO0 OrpaHHN4Y€eHNe He ITO3BOJIUT OOHOBPEMEHHO COXPAHUTH B Ta6J'II/II_Ie HECKOJIBKO JUAlla30HOB, KOTOPHBIE
HaK/IaObpBalTCA OPYT Ha Oopyra:

INSERT INTO reservation VALUES
('[2010-01-01 11:30, 2010-01-01 15:00)");
INSERT 0O 1

INSERT INTO reservation VALUES
('[2010-01-01 14:45, 2010-01-01 15:45)");

OUIMEKA : KOHPNUKTYyIlEee 3HAaUYEHHE KIIua HapyllaeT OrpaHHUYEeHHEe—HCKIUYeHHE
"reservation_during_excl"
MOOPOBHOCTH: Kniou (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
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KOoHOIUKTYET C cymecTByilomuM kimouoMm (during)=(["2010-01-01 11:30:00","2010-01-01
15:00:00"))

711 MakCMMaJbHOM THMOKOCTHM B OTPAaHMYEHUU-UCKIIOYEHUM MOXKHO COYETaTh IPOCTHIE CKAalIIPHBIE
TUIILl JAQHHBIX C OUalla30HaMU, UCIOJIb3ys paclIupeHue btree gist. Hanmpumep, ecnu btree_gist
YCTAHOBJIEHO, CJIEOVIOIee OrpaHMYeHue He OyIOeT OONyCKaTh IepeceKalolluecs Ouarna3oHbI, TOJIBKO
€CJIX COBIAMAIOT TaK¥XKe XU HoOMepPa KOMHAT:

CREATE EXTENSION btree_gist;
CREATE TABLE room_reservation (

room text,

during tsrange,

EXCLUDE USING GIST (room WITH =, during WITH &&)
)i

INSERT INTO room_reservation VALUES
("123A', '[2010-01-01 14:00, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO room_reservation VALUES
("123A', '[2010-01-01 14:30, 2010-01-01 15:30)");

OIIMBEKA: xoHOIUKTyKLIEee 3HAUYUEHHEe KIOYa HapyllaeT OrPaHHUYEHHEe - HCKIIOUYEeHHE
"room_reservation_room_during_excl"

[IOOPOBHOCTH: Kmou (room, during)=(123A, [ 2010-01-01 14:30:00,
2010-01-01 15:30:00 )) xoHIUKTYET

C CcymecTBylmUM kinoyoMm (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. UpeHTUdPMUKaTopbl 0OBLEKTOB

HNpentudurkartop oo6wvekTa (Object Identifier, OID) mcnomb3yeTcst BHyTpu Postgres Pro B KauyecTBe
TMEePBUYHOTO KJII0Ya Pa3lUYHBIX CUCTEMHHBIX Tabnuil. B momb3oBaTenbckue Tabmuilkl ctosnberr OID
mo0GaBiIsieTCsI, TOBKO €CIIH IIPHU CO3MaHUM TaOIWUIIEI YKa3bIBaeTCSA WITH OIDS WM BKJIIOUEH HapaMeTp
KoH(purypauuu default with oids. UmerTudukaTtop oO6beKTa MPeOCTaBIsgeTcss B Tuie oid. Takxke s
THUIIAa oid OIIpeaeJieHBl CIeaylollie IICEeBOOHUMEI: regproc, regprocedure, regoper, regoperator,
regclass,regtype,regrole,regnamespace,regconfigllregdictionary.O630p3THXTHHOBHpHBeHéH
B TabGmnuie 8.24.

B HacTosllee BpeMst TUII oid peasin30BaH Kak YyeThpexbaiiTHOe 1enoe. TakuMm o6pa3oM, 3HaUEeHUE 3TOTO
THUIIA MOXKET OBITh HEAOCTAaTOYHO OONBIINM 151 00eCIeYeH sl YHUKAJIbHOCTU B 6a3e JaHHBIX UJIM AaxKe
B OTHENbHBIX 00JbINuX Tabnumax. [1o03ToMy B IToIb30BaTEIbCKUX TabIHUIIaX UCIIOIb30BaTh CTOJIOEI] TUTIA
OID B KauecTBe MEPBUYHOTO K/II0Ya HE PEKOMEHOyeTcs. JIydllle BCero orpaHuYmuTh IPUMEHEHUEe 3TOT0
THUIa 00pAaIIeHUSIMU K CHCTEMHBIM TabIHUIlaM.

s caMoro TuUma oid IMOMHMO CpPaBHEHWs OIIpedelleHbl BCETO HECKOJILKO omepaTopoB. OOHAKO ero
MOZKHO IIPUBECTH K LIEJIOMY U 3aTeM 3aJeHCTBOBATh B OOBIYHBIX II€JIOYMCIIEHHBIX BRIUUCIeHusx. (IIpu
9TOM CJIeOdyeT OIlacaThCs IMIyTAHUILI CO 3HAKOBBIMY/0E33HAKOBEIMY 3HAUEHHSIMU. )

Tunwi-nceBgoHuMbl OID camum 1o cebGe He BBOOST HOBEIX OHNEpalMi M OTJIMYAIOTCSI TOJIBKO
CIleIMaju3uPOBaHHLIMU (QYHKIMSAMHM BBOIA/BhIBOAA. ITH (PYHKUMM MOTYT IPHHUMAaTh M BEIBOOUTHL HeE
TIPOCTO YMCIIOBHIE 3HAYEHUS, KaK TUII oid, @ CUMBOJIMYECKHE MMEeHa CUCTEMHBIX 00BEKTOB. DTH TUIIEI
TIO3BOJISTIOT YIIPOCTUTh ITOUCK 00BeKTOB o 3HaueHusiM OID. HampuMep, 4ToOB BEIOPATh U3 pg_attribute
CTPOKH, OTHOCSIIINECS K TaOIHIle mytable, MOXKHO HAIlMCATh:

SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;

171



Tunel JaHHBIX

BMECTO:

SELECT * FROM pg_attribute
WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = 'mytable');

XOTs BTOPOU BapHaHT BBHITJIAOUT HE TaKUM YK IIJIOXMM, HO 3TO JIHUIIbL OYeHb IPOCTOU 3ampoc. Eciu ke
nmoTpebyeTcs BeIOpaTh mpaBuiabHLIN OID, Korpma Tabuiia mytable eCTh B HECKOIBKUX CXEMaX, BIOXKEeHHBIN
nop3anpoc OymeT ropa3go cioxkHee. [IpeoGpa3oBaTesib BBOOUMOT'O 3HAUEHUS TUIA regclass HaAXOOUT
TabGIUITy COTJIAaCHO 3alaHHOMY HYTH IIOMCKA CXEM, TaK YTO OH [eJlaeT «BCE IIPABUJIbHO» aBTOMATHUYECKH.
AHasnoruvyHo, MpuBens uaeHTuGUKATOp TAOIUILI K TUIY regclass, MOXKHO IIOMYYUTH CUMBOIUYECKOE
npencTaBjieHUEe YUCI0BOIO KOJa.

Tao6aumna 8.24. UneHTH(GHUKATOPHI 00BEKTOB

Hmsa CchUIKH Onucanue IIpumep 3HaYeHUs1
oid any YU CIIOBOU 564182
upeHTu@UKaTop 06HEKTA
regproc pPg_proc UMs QYHKIIUU sum
regprocedure pPg_proc GyHKITUS C THUIIAMHU | sum (int4)
APryMEHTOB
regoper pg_operator UM OoIlepaTopa +
regoperator pg_operator orepartop C TUIIaMHU | * (integer, integer)
apryMeHTOB UJIU - (NONE, integer)
regclass pg_class HWMSs OTHOILIEHUSA pg_type
regtype Pg_type UMs TUIIa OJaHHBIX integer
regrole pg_authid HUMsI POJIn smithee
regnamespace pg_namespace HpOCTpaHCTBOIUMéH pg_catalog
regconfig pg_ts_config KOH(puUrypamus english
TEKCTOBOTI'O IIOMCKa
regdictionary pg_ts_dict CJIOBAphb TEKCTOBOI'O|simple
IIOKNCKa

Bce Tumbl nceBgoHuMOB OID misg 00BEKTOB, CTPYHIIMPOBAHHBIX B HPOCTPAHCTBO MMEH, IMIPUHHUMAIOT
VMeHa, OOIOJHEeHHLEIe MMEeHEeM CXeMbl, W BBIBOOST MMEHa CO CXeMOI, eClIM OaHHBIH OOBeKT Heb3s
OymeT HaWTHM B TEKYyIIeM HOyTH IIOMCKa 0e3 MMEeHH CXeMbl. THUIOhl regproc M regoper IIPUHUMAIOT
TOJIBKO YHHKAJIbHBIE BBOOUMEIE MMEHa (He meperpyzKeHHBIe), YTO OTPAaHUYMBAET UX IIPUMEHUMOCTh; B
OONBIIMHCTBE CIIyYaeB IydIlle UCIIOIb30BaTh regprocedure UNIU regoperator. [IJIsT TUTIA regoperator B
3alKCH YHAPHOTO ollepaTopa HeHCIIOIb3yeMBIH OlepaH 3aMeHsIeTCS CJIOBOM NONE.

[lOmOMHUTETPHEIM CBOMCTBOM OOJBIIMHCTBA THUIIOB IiceBmoHUMOB OID saBnsiercsi o6Gpa3oBaHue
3aBucuMocTed. Korma B COXpaHEHHOM BHIpAaXeHUU GUIYPUPYET KOHCTAHTA OOHOTO U3 3TUX
TUIIOB (HampuMep, B IIpPeACTaBJIeHWM UJIU B 3HAYEHUU CTONOIla II0 YMOJIYaHUIO), 3TO CO3TAET
3aBHCUMOCTL OT IlejieBoro oOneKTa. Hampumep, ecnu 3Ha4YeHHE II0 YMOJTYAHUIO OIPenessieTCs
BBIpaXKeHUEM nextval ('my_seq'::regclass), Postgres Pro moHuMMaeT, 4TO 3TO BEIpa’keHUE 3aBUCUT OT
IIOC/IeH0BaTEeIbHOCTH my_seq, ¥ He IIO3BOJIUT YIOAJIUTD IIOCJIEIOBATEILHOCTD PaHbIIe, YeM OyaeT yoajieHo
9TO BhIpaXkeHUe. EQUHCTBEHHBIM UCKIIOYEHUEM SIBJIETCSA TUI regrole. KOHCTAHTHI 3TOT0 THUIA B TAKUX
BBIPAZKEHUSX HE IOITYCKAIOTCH.

IIpumMeuyanue

Tunsl nceBmoHUMOB OID He TOTHOCTHRIO CIIEAYIOT IIPaBUiaM U30IAIIUY TpaH3aKui. [[TaHupOoBIIUK
TOXe BOCIpPUHUMAaeT UX KaK IIPOCThIE KOHCTAHTHI, YTO MOXKET IPUBECTHU K HEOITHUMAaJIbHOMY
IIJIAHVPOBAHUIO 3aIllPOCOB.
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EcTh eIné oquH TUI CUCTEMHBIX UTEeHTU(GUKATOPOB, x1id, IPEACTaBISIONINYT UOeHTU(DUKATOP TPaH3aKITUN
(cokpartéHHo xact). OTOT TUII UMEIOT CUCTEMHBIE CTOJOILE xmin U xmax. MOeHTUDUKATOPHl TpaH3aKIIUM
OIpenensIoTCs 32-0UTHBIMU YHCJTAMH.

TpeTuil TN UOEeHTUDUKATOPOB, UCIIOTB3YEMEIX B CUCTEME, — cid, uAeHTuGuKaTop KoMaHaks (command
identifier). 9ToT TN JaHHBLIX UMEIOT CUCTEMHEIE CTONIOLEI cmin U cmax. UmeHTH(UKATOPE KOMAHI — 3TO
ToXe 32-OMTHEIE YHCIIA.

W HakKoOHeIl, TOCIeOHUN THUII CHUCTEMHHIX HOeHTU(PHUKATOPOB — tid, HAEHTU(PUKATOP CTPOKH/KOpTexkKa
(tuple identifier). 9ToT THUI OAHHBIX HMeeT CHCTEMHLIH cTojberl ctid. MmeHTHGHUKATOP KOpTexkKa
mpencTaBisieT coOo¥ mapy (M3 HoMepa Ol0Ka M MHOEKCa KopTexka B OI0Ke), MOeHTUGUIHPYIOIIYIO
(u3mnueckoe pacronokeHrue CTPOKH B Tabuile.

(TTompoOHee 0 CUCTEMHEBIX CTOJIOIIaX paccKal3biBaeTcsa B Pazmerne 5.4.)

8.19. Tun pg_Isn

Tun maHHBIX pg_lsn MOXKET IIPUMEHATHCS OJiT XpaHeHUs 3HadeHusaA LSN (mocrnemoBaTenbHBEIM HOMED B
xkypHane, Log Sequence Number), KoTopoe mpefacTaBiisieT co00¥M yKa3aTelb Ha MO3UIIMUIO B XypHae
TpaH3akuuil (XLOG). OTOT THUII COOEPKUT XLogRecPtr U SBISETCS BHYTPEHHUM CUCTEMHBIM THUIIOM
Postgres Pro.

Texumyecku LSN — 3t0 64-0uTHOE I1IeJI0oe, IIpecTaBisollee 0aliTOBOE CMeEIEeHWe B IIOTOKE KypHaJa
npen3anucu. OH BRIBOOUTCS B BHE ABYX IIIeCTHAAIlaTEPUYHBIX YHCell 10 8 nudp Kaxmoe, yepe3 KOCYIo
4yepTy, Hampumep: 16/B374D848. Tum pg_lsn IOAOEPXKUBAET CTaHOAPTHEIE OIEepaTOpHl CpPaBHEHUS,
Takue Kak = U >. MOXKHO TakXke BbIYeCTb 0OuH LSN u3 Ipyroro ¢ moMoupio orepaTopa —; pe3yiIbTaToM
OymeT yucno 6aiT MeXOy STUMU OBYMS ITO3ULUSIMHU B XKypHaie npens3aluucu.

8.20. NceBpoTUn.bl

B cuctemy Tumos Postgres Pro BK/IroueHb HECKOJIBKO CIIeIIHaIbHEIX 3JIEMEHTOB, KOTOPBIE B COBOKYITHOCTH
Ha3BIBaIOTCSI ncesdomunamu. IIceBOOTHUII HeJIb3sI MCIIOJIB30BaTh B KQUECTBEe THUIIA HJaHHBIX CTOJIOIA, HO
MOZKHO O0BSIBUTH QYHKITUIO C aPTYMEHTOM HJIH PEe3y/IbTaTOM TaKoro TuHa. KaXObiil U3 CYIIEeCTBYIOIIUX
IICeBOOTHUIOB IIOJIe3€H B CHTyaIlUAX, KOrda xXapakTep (QYHKIUH He II03BOJIIEeT IIPOCTO IIOIYyYHTh
WX BEPHYTh ONpemeNnéHHBIH Tun maHHbIX SQL. Bce cylmecTByrolue IICEBOOTHIIL IIEPEYHCIIEHH B
Tabnune 8.25.

Taoauma 8.25. IIceBIOTHILI

HUmsna OnucaHue

any Vka3plBaeT, dYTO QYHKIOUS NOTPUHUMAaeT JII000H
BBOOUMBIN TUI TAHHBIX.

anyelement Vka3rpiBaeT, 4TO0 QyHKIMS IPUHUMAET JTI000M THII
maHHbIX (cM. [Tompa3zmen 34.2.5).

anyarray Vka3relBaeT, 4TO0 QyHKIMSA IPUHUMAET 000U TUII
maccuBa (cMm. [Togpazmen 34.2.5).

anynonarray VKka3mBaeT, YTO QYHKIMS DPUHUMAET I000# Tum
OaHHBIX, KpoMe MaccuBoB (cM. [Togpaspen 34.2.5).

anyenum Vka3piBaeT, 4YTO (QyHKIMWS IpUHUMaeT I00o0e
nepeuyuciaeHue  (cM. [Togpa3zmen 34.2.5 u
Paspmen 8.7).

anyrange Vkas3piBaeT, YTO QYHKIOUS NOTPUHUMAET JII000MH

IWalla30HHBIM TUII OaHHBIX (cM. [Tompa3men 34.2.5
u Paspgen 8.17).

cstring VKa3wiBaeT, 4UYTO (PyHKUIUSA NOpPUHUMAET WA
BO3BpalllaeT CTPOKYy B ctuse C.
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HUmsa OnucaHue

internal Vkas3riBaeT, dYTOo GQYHKOUSA [pPUHUMAET WU
BO3BpalllaeT BHYTPEHHUM CEPBEPHBIN TUII TAHHBIX.

language_handler O6paboTUMK IIPOIEAYPHOTO SI3bIKA OOBSIBISIETCS
KaK BO3BpallalolIui TUII language_handler

fdw_handler O6paboTuuk  00EpPTKHU CTOPOHHUX  [AHHBIX
00BSIBNISIETCS KaK BO3BpAIAOIIMN THUI fdw_
handler

index_am_handler O6paboTumk MeTofa OOCTyIIa UHIEKCa
00BSIBIISIETCST KaK BO3BPAIIAOMINM THUIT index_am_
handler

tsm_handler O6paboTumk MeTofma BHIOOPKH U3  TaOIUIIEI
OOBSIBISIETCST KaK BO3BpAIaIOMIUP THII tsm_
handler

record Vka3plBaeT, dYTO QYHKOUSA IIPUHUMAET WU
BO3BpAlllaeT HeOIpeHelEéHHBIM TUI CTPOKH.

trigger TpurrepHasa dyHKIUSA O0OBSABIISAETCS Kak
BO3Bpalllalomiasi TUII trigger.

event_trigger OyHKIMS COOBITUHHOIO TPUITEPa O0BSIBIISIETCS KakK
BO3BpalllawIllasi TUII event_trigger

pg_ddl_command O6o3HauvaeT IpeacTaBiaeHue KoMmaHpg  DDL,
IOCTYIHOE COOBITUMHBIM TPUTTEPaM.

void Vka3miBaeT, UTO QYyHKIUS He  BO3BpalllaeT
3HaUueHUe.

opagque YcTapesmun THII, KOTOPBIA paHsblle
KCIOJIb30BAJICI BO BCEX BHIIMIEIIEPEUYNCIEHHBIX
ClIy4asix.

OyHKIIMM, HamMWCaHHBIE Ha s3bikKe C (BCTPOEHHBIE WM OUWHAMWYECKHW 3arpyzKaeMbie), MOTYT OBbITh
0O'BSIBIIEHHI C TTapaMeTPaMU UJTH Pe3ybTaTaMu T000r0 13 3TuX TUIIOB. OTBETCTBEHHOCTH 3a 6e30macHoe
nmoBefeHre QYHKIIUYM C apryMEeHTaMM TaKUX TUIIOB JIOKUTCS Ha pa3paboTumka QyHKIUU.

OyHKIUY, HalUCaHHBIE Ha IIPOLEeYPHBEIX s3bIKaX, MOTYT HCIOJIb30BaTh IICEBIOTHUIIB], TOJIBKO €CIIHU
9TO IIO3BOJISIET COOTBETCTBYIOIIWM $I3BIK. B Hacrosmee BpeMs OOJIBIIMHCTBO IIPOIEOYPHEIX S3HIKOB
3ampemnanT UCIOJIb30BaTh [ICEBAOTUNIEL B KaUYeCTBe TUIla apryMeHTa U [103BOJIAIOT MCIIOJIb30BaTh IS
pe3yNIbTaTOB TOJIBKO TUIE void U record (M trigger WU event_trigger, KOIHa QyHKIUSA pealnu3yeT
TPUTTED UIU COOBITUNHLIN TpUTTEP). HEeKOTOpHIE A3BIKU TaKKe MOAAeP>KUBaIOT OJIMMOpPGHBIE QYHKIITNU
C TUIIAaMMU anyelement, anyarray, anynonarray, anyenum ¥ anyrange.

IlceBooTuN internal MCIHIONB3yeTCd B OOBABIEHUSAX QYHKLIUM, IpemgHa3Ha4YeHHBIX TOJIbBKO [IJIs
BHYTpeHHero ucnonb3oBanus B CYB]], HO He Oya npsaMoro Bei3oBa B 3ampocax SQL. Ecnu y pyHKUIMUN
€CTb KaK X0Ts OBl OOUH apryMeHT THUIIa internal, €€ Helmb3s OyIeT BRI3bIBAaTh U3 SQL. YTOOH COXpaHUTh
TUI06€30MMacCHOCTh IIPU TAaKOM OTpaHUYEHUU, CIefyHTe BaKHOMY IIPaBUJIy: He co3haBaliTe (PyHKIIUIO,
BO3BpalIAlONUIyI0 pe3ysbTaT TUIA internal, €CIIU y HE€ HET HU OOHOTO apr'yMeHTa internal.
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NnaBa 9. PYyHKUUM U onepaTopbl

Postgres Pro mpemocTaBisieT OrpOMHOE KOTWYECTBO (PYHKUMU M OTEepPaTOPOB AJIST BCTPOEHHBIX TUIIOB
maHHbIX. KpoMe TOro, mOmb30BaTENM MOTYT ONPENENISiTh CBOM (YHKIIMM W OMEpPaToOphl, KaK OMHCAHO B
Yactu V. TIpocMOTpETH BCE CYIIECTBYIOIIME GYHKIIUM U OMEPATOPhl MOKHO B PSl C MOMOIIbI0 KOMaH[I

\df ¥ \do, COOTBETCTBEHHO.

Ecnu pns Bac BaXkKHa IEPEHOCUMOCTD, YUTUTE, YTO IPAKTUYECKU BCe PYyHKITUY U OIIepaTOPHl, ONIMCaHHEIE
B 9TOU I'JIaBe, 3a UCKITIOYEHNEM IIPOCTEUINX apuPMEeTUIECKHUX U OIIEPATOPOB CPaBHEHUS, a TaKXKe IBHO
OTMeYeHHBIX (GQYHKIIUN, He omucaHBl B cTaHmapTe SQL. TeM He MeHee 4aCTMYHO 3Ta pacIIUpeHHas
QYHKIITMOHANBLHOCTh TPUCYTCTBYeT U B Apyrux CYB][] SQL 1 Bo MHOTUX CIIy4asx pa3ludHbIe peanu3anuu
OOWHAKOBEIX GYHKIMU OKA3bIBAIOTCS aHAJIOTUYHLEIMU U COBMECTUMBIMU. B 3TOH IrjiaBe HE ONUCHIBAIOTCS
abCcoI0THO BCe PYyHKUIMN; HEKOTOPHIE NOIIOJIHUTEIbHEIE GYHKIIMY PACCMATPUBAIOTCS B IPYTUX pa3gesax

OOKYMEHTallUuu.

9.1. Jlornyeckue onepartopbl

Ha6op normyeckux onepaTopoB BKII0OYAET OOBIYHEIE:

AND
OR
NOT

B SQL paboTaeT moruueckasi CUCTeEMa C TpeMs cocTosHusMH: true (umctunHa), false (J10Xb) M NULL,

«HeoIpenesIEHHOe» COCTOsAHUE. PaccMoTpuTe ciuenyoomye TabIulbl HICTUHHOCTH:

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

OmepaTopsl AND ¥ OR KOMMYTAaTHUBHBI, TO €CTh OT IIEPEMEHEI MECT OIIEPAHIOB PE3y/IbTaT HEe MEHSIETCH.
OmHako 3Ha4YeHUWEe MOXKEeT MMETh HOPSOOK BHIUMCIIEHUS MMOABHIpazkKeHuM. IlompoOHee 3TO OmMMCaHO B

IToppazpene 4.2.14.

9.2. DYHKUMM U onepaTopbl CpPaBHEHUA

Ha6op omepaTopoB cpaBHEHUS BKIIOYaeT OOLIYHEIE OIIE€PATOPH], IepevrciieHHrie B Tabmuie 9.1,

Ta6auna 9.1. OnepaTopnl CpaBHEHHST

Oneparop

Onucanue

MEHBbIIIe

OoJIblIIe

MEHEbIIIEe UJIX PaBHO

00JIbIlle UIU PABHO

paBHO
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Oneparop OnucaHue
<> UK | = He paBHO
IIpuMmeyanue

Omepatop != mpeoGpa3yeTcss B <> Ha CTaguu pa3bopa 3ampoca. Kak cregcTsue, peannu3oBaTh
OTIePaTOPHI != U <> IM0-Pa3HOMY HEBO3MOKHO.

OmepaTophl CpaBHEHUS OMpPeNeNeHbl [ BCeX THUIIOB HAHHBIX, OJIS KOTOPBIX OHM HMEIOT CMEBICI. Bce
OIIepaToOPHl CPaBHEHUS IIPEICTaBIIIOT co00l OMHapHBIE OIepPaTOpPhl, BO3BpaIlaioline 3HAYEHUS THIIA
boolean; TPKU 3TOM BBEIPAXKEHUS BUOA 1 < 2 < 3 HEONMYCTUMH (TaK KakK He CYyIIeCTByeT omepaTopa <,

KOTODLIH OB CpaBHUBAJI Oy/1€BO 3HAYEHUE C 3).

CyuiecTByeT TaKzKe HECKOJIBKO IIPEINKATOB CPaBHEHUS; OHU puBeAeHH B Tabnuie 9.2. Ouu paboTaiot
mogo6HO oIlepaTopaM, HO UMeIOT OCOORIM CUHTAKCHUC, YCTAHOBJIEHHBIN cTaHmapToM SQL.

Ta6auma 9.2. [IpeaguKaThl CPABHEHHST

IIpegukar Onucanue

a BETWEEN x AND y Mexnay

a NOT BETWEEN x AND y He MexXay

a BETWEEN SYMMETRIC x AND y MeXOy, TIIocjie COPTHUPOBKU  CpPaBHUBAEMBIX
3HAYEeHUuu

a NOT BETWEEN SYMMETRIC x AND y

He MeXay,
3HAQYEeHu"

II0CJiIe COPTHUPOBKH CPABHHUBAEMBIX

a IS DISTINCT FROM b

He paBHO, pu 3ToM NULL BocnpuHHMaeTCsa Kak
00BIYHOE 3HAUYEHUE

a IS NOT DISTINCT FROM b

paBHOo, mpum 3ToM NULL BocmpumHHMaeTcsd Kak
0OBIYHOE 3HAYEHHEe

BeipaxeHue IS NULL

skBUuBasieHTHO NULL

BelpaxeHHe IS NOT NULL

He skBuBajieHTHO NULL

BripaxeHHe ISNULL

skBuBanieHTHO NULL (HecTaHOapTHHIM CUHTAKCHUC)

Brlpaxernue NOTNULL He 9KBUBAJIEHTHO NULL (HecTaHOapTHHIN
CHUHTAKCHUC)

noruyeckoe_BrlpaxeHue IS TRUE HUCTHHa

nmoruyecxkoe_BrlpaxeHne IS NOT TRUE HOXG)HHHZHeOHpeﬂeHéHHOCTB

noruyeckoe_BrlpaxeHue 1S FALSE JIOZKDb

noruyeckoe_BrlpaxeHune 1S NOT FALSE HCTHHaIﬁH{HeOHpeﬂeHéHHOCTb

Joruuyeckoe_pelpaxenue 1S UNKNOWN HeOoIpeneneHHOCTh

nmoruyeckoe_BeipaxeHue 1S NOT UNKNOWN UCTHUHA UJIUA JIOXKb

IMpepukaT BETWEEN yIIpOIllaeT TPOBEPKU MHTEpBasa:

a BETWEEN x AND y
PaBHO3HAYHO BHIPAZKEHUIO

a >= x AND a <=y

3aMeThTe, YTO BETWEEN CUHUTAET, YTO I'PaHULIEI MHTEPBaAJia TaK¥XKe BKIII0YalOTCA B UHTEepBajl. NOT BETWEEN

BBITIOJIHSIET IPOTHUBOIMOJIOKHOE CPaBHEHUE:
a NOT BETWEEN x AND y
PaBHO3HAYHO BHIPAZKEHUIO
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a<xOR a>y

IIpeﬂHKaT BETWEEN SYMMETRIC aHaJIOTH4Y€H BETWEEN, 3a HCKJIIOUYEHHEM TOI'O, YTO apryMeHT CJjieBa OT
AND He 00s13aTeJTbHO OOJIZKeH OBITH MEHBIIIE UITH PaBEH apryMeHTYy CIIpaBa. Ecnu 210 He Tak, APIr'YMEHTEI
ABTOMATU4Y€CKHU MEHAITCA MeCTaMH, TaK YTO BCerga Ioapa3yMeBaeTCAa HGHYCTOI‘;I HWHTEPBAll.

OOrruHEIE OmepaTopsl cpaBHeHus BeOAaOT NULL (UTo o3HauaeT «HEOmpemeleHHOCTh»), a He true uiu
false, xorga mo6oe u3 cpaBHUBaeMbIX 3HadeHu NULL. Hanpumep, 7 = NULL Beimaétr NULL, Tak xe,
Kak u 7 <> NULL. Korga 3To moBefgeHVe HexXXelaTelbHO, MOXKHO HCIIOIb30BaTh IPeOUKAaTH IS [ NOT ]
DISTINCT FROM:

a IS DISTINCT FROM b
a IS NOT DISTINCT FROM b

Insa 3uavenuit He NULL ycnoBue IS DISTINCT FROM paboTaeT Tak XkKe, Kak omeparop <>. OgHaKO eclu
o0a cpaBHuBaeMbix 3HaueHuss NULL, pe3synbraT OymeT false, u TonbKo eciu omgHo u3 3Hauenuit NULL,
BO3BpalllaeTcs true. AHaAJIOTUYHO, YCIOBHUE IS NOT DISTINCT FROM PaBHOCHIBHO = [OJIS 3HAYEHUU He
NULL, HO Bo3Bpalaer true, ecnu ob6a cpaBHuBaeMbx 3HaueHuss NULL, u false B mpoTuBHOM citydae.
TakuMm oOpas3omMm, 3TH mpemmkaThl o cytu pabdortaroT ¢ NULL, Kak c OOLIYHHIM 3HA4YEeHUEM, a He C
«HEeOIpeneneHHOCThIO».

s IIPOBEPKH, COOEPXKUT JIM 3HAYEHHE NULL unu Her, HUCIIOJIB3YIOTCA IIPEeIruKaThI:

Brlpaxenne IS NULL
Brlpaxexgrne IS NOT NULL

WJIM PaBHO3HAYHLIEe (HO HEeCTaHOapTHLIE) IIPeIuKaTH:

BripaxeHHe ISNULL
BripaxeHrne NOTNULL

3aMeThTe, YTO ITPOBEPKA Brpaxerue = NULL He OymeT paboTaTh, TakK KaK NULL CHUTAETCS HEe «PaBHBIM»
NULL. (3Hauenune NULL mpencTaBnsieT HEOIPEeOeJIEHHOCTDL, ¥ PABHLI JIM IBE HEONPEeHOeJIEHHOCTH, TOXKe
He oIIpeneeHo.)

IToocka3ka

HekoToprhie IPUIIOKEHUS MOTYT OXKHUIOATh, YTO Bripaxerue = NULL BEPHET true, eciiu pe3yIbTaToM
Bepaxenns ABAsAeTcsd NULL. Takve TpUIOKEHUS HACTOSITEJILHO PEKOMEHAYeTCS MUCIPaBUTh U
IIPUBECTU B COOTBETCTBUHEe CO cTaHmapToM SQL. OmHako B ciaydasX, KOrga 3TO HEBO3MOZXKHO,
9TO MOBeeHNe MOXKHO M3MEHUTH C IIOMOIILI0 TapaMeTpa KoHuryparuu transform null equals.
Korma sToT mapameTp BKIIO4YEH, Postgres Pro mpeobpasyeT yClIoBue x = NULL B x IS NULL.

Ecnu Bopaxenme BO3BpamiaeT TaOMUYHYI0O CTPOKY, TOrga IS NULL OymeT MCTUHHBIM, KOTHa CaMo
BripaxkeHre — NULL wunm Bce momnst ctpoku — NULL, a IS NOT NULL OymeT MCTHHHBIM, KOTHa CaMoO
BelpaxeHue He NULL, u Bce n1ons cTpoku Tak ke He NULL. BenencTBre Takoro onpenenesus, IS NULL
u IS NOT NULL He Bcerga OyIyT BO3BpallaTh B3aMMOIOIOJIHSIONINE PE3YIbTATH IJI TAaKUX BEIPaKeHUH;
B YaCTHOCTU TaKMe BHIpaXKeHUs CO CTpoKamu, omHU nojs KoTopekix NULL, a apyrue He NULL, 6ynyT
JIOKHBEIMU OOHOBPEMEeHHO. B HEeKOTOpHIX ClIydasiX UMeeT CMBICJI HalucaTh crpoka IS DISTINCT FROM
NULL UJTH crpoxa IS NOT DISTINCT FROM NULL, 4TOOBI IPOCTO IPOBepuTh, paBHO mu NULL Bcé 3HaueHHne
CTPOKH, 6€3 KaKuX-Tu00 JOIIOTHUTENBLHEIX ITIPOBEPOK IIOJIEH CTPOKMH.

Jlornuyeckue 3Ha4YeHUS MOXKHO TaKxkKe IIPOBEPUTEL C IIOMOIIBIO ITPEONKATOB

noruyeckoe_BelpaxeHue 1S TRUE
noruyeckoe_BeipaxeHue IS NOT TRUE
noruyeckoe_BrelpaxeHue IS FALSE
noruyeckoe_BepaxeHue IS NOT FALSE
noruyeckoe_BepaxeHrHe IS UNKNOWN
noruyeckoe_BepaxeHHe IS NOT UNKNOWN
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Onu Bcermga Bo3BpamaioT true unu false m Hukorma NULL, maxe ecnu Kakoi-mo60 omepanm — NULL.
Onu uHTEpHpPeTUPyIOT 3HaueHue NULL KakK «HeoIlpemeleéHHOCTb». 3aMeThTe, YTO IS UNKNOWN M IS NOT
UNKNOWN IIO CyTH PaBHO3HAUHBI IS NULL U IS NOT NULL, COOTBETCTBEHHO, 3a MCKJIIOUEHHUEM TOTO, UTO
BBIpaZKeHHEe MOXKET OBITH TOJIBKO OyJIEBOTO THUIIA.

TakXke mMeeTCs HEeCKOJIBKO CBSI3aHHBIX CO CPAaBHEHUSMH (YHKIIWIN; OHU IIepedyuciieHs B Tabmuie 9.3.

Ta6aumna 9.3. ®yHKIIMH CPaBHEHHUS

" any " )

aprymeHToB NULL

2)

DdyHKIIUA OnucaHue IIpumep Pe3yabTar npuMepa
num_nonnulls ( BO3BpalliaeT YUCJIO | num_nonnulls (1, 2
VARIADIC "any") apryMeHTOB, OTJIMYHBIX| NULL, 2)
or NULL
num_nulls (VARIADIC BO3BpalllaeT YUCJIO | num_nulls (1, NULL, 1

9.3. MaTteMaTnyeckme (pyHKUMM U onepaTophbl

MaTeMaTrYeCKHe OIEepaTOPHl OMpEHesIeHkl A MHOXKecTBa TUmoB Postgres Pro. Kak pabGoTatoT aTu
omepanuy C TUIIAMM, O/ KOTOPBIX HET CTAHAAPTHBIX COTJIALIEHWNA O MaTeMaTMYECKHUX MOEeHCTBUSIX
(HampuMep, C TUTIaMU JAThI/BPEMEHHU), MBI OITUIIIEM B TIOCIENYIOIIUX Pa3meriax.

B Ta6nutie 9.4 mepeyucsieHkl BCE MOCTYITHEIE MaTEMATUYECKHE OIIEPATOPHI.

Tao6auna 9.4. MaTeMaTu4YeCKHe OIepaTopbl

Oneparop

Onucanue

Pe3ynbTar

+

CJIO2KEeHue

5

BEIYHUTaHHUE

-1

*

YMHO2XKEHUue

6

oejeHue (tipm
I1eJIOYHCIIeHHOM
OeJeHun

OTOPACHIBAETCH)

OCTaTOK

oe

OCTaTOK OT JeJIEeHUud

BO3BeIeHHe B CTeleHb
(BRIUHCIISIETCS cjieBa
HaIIpaBo)

|/

KBaJpaTHLIM KOPEHb

|/ 25.0

L1/

KyOMYECKHUI KOPEHb

[/ 27.0

dakTopuan (

yCTapeBLINN OIIepaTop,
ero 3aMeHsieT QYHKIIUSI

factorial () )

5!

120

dakTopuan B
npedpukcHot dopme (
yCTapeBLIUN OIepaTop,
ero 3aMeHsieT QyHKIUA
factorial() )

120

MOQIYJib qucia (
abCoII0THOE 3HAYEHHEe)

ouToBwId AND

91 & 15

11

ouTtoBbii OR

32 | 3

35
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Oneparop Onucanune IIpumep Pe3ynbTart
# ouToBwili XOR 17 # 5 20

~ ouTtoBerit NOT ~1 -2

<< OMTOBBIN COBUT BIIEBO 1 << 4 16

>> OMTOBBIN COBUT BIIPABO (8 >> 2 2

ButoBrle omepaTopsl paboTalOT TOIBKO C IIEJIOYMCIIEHHBIMU TUIIAMM OAHHBIX ¥ C OUTOBBIMH CTPOKAMU
bit M bit varying, KakK moka3aHo B Tabmuie 9.13.

B Tab6nuie 9.5 mepedyucneHbl BCe CYIIECTBYIOIIMe MaTeMaTuueckue GyHkimuu. CokpallleHue dp B HeH
o603HavaeT THUII double precision (IIaBawIllee C OBOMHOM TOYHOCTHIO). MHOTHE U3 3TUX (QYHKIHUH
MMEIOT HeCKOJIBKO ()OPM C Pa3HLIMHU THUIIAMH apTyYMEHTOB. 3a HMCKJIIOUeHHEeM CJIydaeB, I'Ie 9TO yKa3aHOo
siBHO, miobGast dopMma (GyHKIIMKM BO3BpallaeT Pe3ysIbTaT TOr0 Ke THIlA, YTO M apryMeHT. OYHKIIUH,
paboTatomnue ¢ JaHHBIMU double precision, B MacCe CBOEM MCIOJIE3YVIOT pPeau3allii U3 CUCTEMHBIX
6I/I6J'II/IOT€K cepBepa, HOSTOMy TOYHOCTHE M IIOBEJEHNE B I'DAHNUYHBIX cnyqaﬂx MO2XKET 3aBUCETE OT CUCTEMEI

cepBepa.

Tab6muna 9.5. MareMarudeckue GyHKIITUHU

DOyHKIIHUA Tun pe3yabrarta |Onucanune IIpumep Pe3ynbTar
abs ( x) THUII apr'yMeHTa Monynb 4uciaa (|abs(-17.4) 17.4
abcooTHOE
3Ha4YeHue)
cbrt ( dp) dp KyOu4uecKum cbrt (27.0) 3
KOpeHb
ceil( dp unu | TUI apTyMeHTa Ourkauiee LeEJoe,|ceil (-42.8) -42
numeric) OombIlllee  HIIH
paBHOE apryMEeHTy
ceiling( dp  wmu|THUII apTyMeHTa GruKaiiinee 1esoe, |ceiling (-95. 3) -95

ooJiblIee

apryMeHTOB

numeric) Unu
paBHOE apTryMeHTY (
PaBHO3HAYHO ceil)
degrees ( dp) dp Hpeoﬁpa30BaHI/Ie degrees (0.5) 28.6478897565
pamuaHoB B 412
rpagychl
div( y numeric, [numeric IIeJIOUYUCIIeHHbIA div (9, 4) 2
x numeric) pe3ynbTar y/x
exp ( dp unwu | TUII apTyMeHTa 9KCIIOHEHTa exp(1.0) 2.7182818284
numeric) 5905
factorial ( numeric daxkTopuan factorial (5) 120
bigint)
floor ( dp winu | TUI apTyMeHTa OnuzKaiiilee IeJioe,|floor (-42.8) -43
numeric) MEHELIIIee uim
paBHOE apryMeHTy
1n( dp uny | THII apryMeHTa HaTypPaJIbHEIH 1n(2.0) 0.6931471805
numeric) J'[Ol“apI/I(bM 59945
log( dp unu | TUIL apryMeHTa norapudm Io|log (100.0) 2
numeric) ocHoBaHuio 10
log( b numeric, |numeric norapudm Io|log (2.0, 64.0) 6.0000000000
X numeric) OCHOBAQHUIO b
mod( y, x) 3aBHCHUT OT THIIOB|OCTATOK OT|mod (9, 4) 1

OeneHud y/x
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
pi () dp KOHCTaHTa «II» pi() 3.1415926535
8979
power ( a dp, b|dp a BO3BOOUTCA B|power (9.0, 3.0) 729
dp) CTEeIeHb b
power ( a numeric, |numeric a BO3BOOUTCS B|power (9.0, 3.0) 729
b numeric) CTEIIeHb b
radians ( dp) dp mpeoOpa3oBaHue radians (45.0) 0.7853981633
rpagycosB B 97448
panmuaHbl
round ( dp unu | TUII apTyYMeHTa OKpPyTJIEeHue OO|round (42.4) 42
numeric) OnMMzKauIIero
IIeJyioro
round( v numeric, |[numeric OKpyTJIeHHe v [HOO|round(42.4382, 42 .44
s int) s OEeCATUYHERIX| 2)
3HAKOB
scale( numeric) integer Macuitabd scale (8.41) 2
aprymeHTa (4ucio
OEeCSTUYHBIX IIUdP B
OPOOHOM YaCTH)
sign( dp unu | TUI apryMeHTa 3HaK aprymeHTta (|sign(-8.4) -1
numeric) -1, 0, +1)
sqgrt ( dp unu | TAII apryMeHTa KBaJpaTHBIA sqrt (2.0) 1.4142135623731
numeric) KOpEeHb
trunc( dp unu | TUI apTyMeHTa OKPYTJIeHUE K HYJIIO |t runc (42 . 8) 42
numeric)
trunc( v numeric, |[numeric okpyrineHue K O|trunc(42.4382, 42.43
s int) OO s [OECATUYHEIX| 2)
3HAKOB
width_bucket ( int BO3BpaAllaeT HOMep|width_bucket ( 3
operand dp, b1 TPYIIEI, B KOTOPYIO|5. 35, 0.024,
dp, b2 dp, OMafe€T operand| 10.06, 5)
count int) B TUCTOTpaMMe
C YUCJIOM T'PDYIIIL
count paBHOTO
pa3mepa, B
Ouarma3oHe OT bl Oo
b2; BO3Bpamaer o0
UJIINn count+1, e€ClIu
OIIepaH[ JIEKUT BHE
Oyamnas3oHa
width_bucket ( int BO3BpalllaeT HOMeEP |width_bucket ( 3
operand numeric, T'PyIIisl, B KOTOPYIO|5.35, 0.024,
bl numeric, b2 momaféTr operand| 10.06, 5)
numeric, count B rucrorpaMmMme
int) C 4YHCJIIOM TPyl
count PaBHOT O
pa3mepa, B

ouara3oHe OT b1 Oo
b2z; BO3BpalllaeT 0
UJIIU count+1, eClu
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OKa3bIBAeTCs JIeBee
HUXKHEW T'PaHUIIH;
MACCUB thresholds
dooiceH 6bImb
0mcopmupoB8aH 1o
BO3PaCTaHMUIO,
HHauye
IMOJTyYEeHHI
HeoXUTaHHbIe

OynyT

PEe3yIbTaThL

DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
OIlepaH[ JIE2KUT BHE
oruarra3oHa
width_bucket ( int BO3BpalllaeT HOMEP |width_bucket ( 2
operand I'PYIIIBI, B KOTOPYIO|now (),
anyelement, nonaféT operandafjray|['yesterday',
thresholds T'PYIIITBL 'today',
anyarray) OIIpeneIAnTCA 'tomorrow']::timestamptz[])
HU>XXHUMHAU
TpaHUIIaMH,
ImepenaBaeMbIMUA
B thresholds);
BO3BpallaeT 0,
eCJin OIlepaHpfg

B Ta6mnuue 9.6 nepeunciens Bce GYHKIIUYU OJI TreHepaluu CIIydalHbIX YHCell.

Tao0auma 9.6. CnyyaiHbie QyHKIHH

DOYyHKIIUA Tun pe3yabTaTta Onucanue

random () dp CIydalHOe 4YHCJIO B AUAala30He
0.0<=x<1.0

setseed( dp) void 3a7JaéT OTIIPAaBHYIO TOYKY [MOJId

IIOCJIEAYIOMINX BBEI3OBOB random (
) (3HaueHue Mexny -1.0 u 1.0,
BKJII0Yas TPaHUIIBI)

XapaKTEepUCTUKU 3Ha4YeHUH,

BO3BpalllaeMbIX (QyHKIUEN

random ()

3aBHCAT OT CHCTEMHI.

s

IpUMEHEHUS B Kpunrorpaduu OHU HEIPUTOOHEL; aJlbTePHATUBEL OIIUCAHBI B pgcrypto.

Haxkoner, B TabOnuite 9.7 mepeducieHbl BCe HMMEOIINECS TPUTOHOMeTpHuYecKue (GYHKIUH. Bce T
(byHKIIMY TPUHUMAIOT apryMEeHTH ¥ BO3BPAIllalOT 3HaUYeHU THUMa double precision. Y KaXkmou GyHKIINHA
UMEIOTCSI ABE BapHalliy: OJHA M3MEPSEeT YIJIH B pajfiiaHaX, a BTopasi — B I'pajiycax.

Ta6auma 9.7. TpuroHomeTpuueckue QyHKIIHH

DyHKIUH (B paguaHax) ®yHKIHH (B rpagycax) Onucanue
acos ( x) acosd ( x) APKKOCHHYC
asin( x) asind( x) APKCHHYC
atan( x) atand( x) APKTaHT'eHC
atan2( y, x) atan2d( y, x) apKTaHTeHC y/x
cos ( x) cosd( x) KOCHHYC

cot ( x) cotd( x) KOTAHT'€HC

sin( x) sind( x) CHHYC
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DyHKIUH (B paguaHax) ®yHKIHH (B rpagycax) Onucanue

tan( x) tand ( x) TAHT€HC

IIpuMmeyanue

Takke MOXKHO paboTaThk C yriaaMu B Tpafgycax, MNPUMEHSS BHIIEYIOMSIHYThE QYHKINU
npeoOpa30BaHUs eguHUI] radians () ¥ degrees (). OOHAKO IPENNOYTUTEIIPHEE HCIIOJIE30BaTh
TPUTOHOMeTpUUeckrue GYHKOUHM C TrpagycaMu, TaK KaK 9TO II03BOJIsieT mu306exkaTh OIMHMOOK
OKPYTJIEHUS B 0COOHBIX CIIydasiX, HallpuMep, IPU BHIYUCIEHUH sind (30).

9.4. CTpokoBble (PYHKL MU U OonepaTopbl

B aToM pa3pgerne omucaHb GYHKIIMHM B OIIePaTOPH! A1t Ppab0oThl C TEKCTOBBIMU CTPOKaMu. I1om cTpoKamMu
B JAaHHOM KOHTEKCTE IIOAPa3yMeBAIOTCs 3HA4YEHUsI THUIIOB character, character varyinglitext.ECHH
He OTMeYeHO o0paTHOe, BCe HUKeIepednciIeHHbe QyHKIMN paboTal0T CO BCEMU TUMHU THUIIAMHU, XOTSI
C THUIIOM character CJeAOyeT Y4YUTEIBATh BO3MOXKHEIE 3(1)(1)eKTBI ABTOMATUY€CKOI'0 OOIIOJIHEHUA CTPOK
npobenamu. HekoTophlie U3 3TUX QPYHKIIUN TaKXkKe MOANePKUBAIOT OUTOBLIE CTPOKMU.

B SQL ompemeneHbl HECKOJIBKO CTPOKOBHIX (YHKIIHM, B KOTOPHIX apTYMEHTHI Pa3deIsiioTCS He 3alATEIMH,
a Kimo4yeBeIMU cnoBaMu. OHU riepedncieHsl B Ta6uiie 9.8. Postgres Pro Takke mpemoCcTaBiIsieT BapUaHTH
9TUX QYHKIUH C CHHTAKCHCOM, OOBIYHBIM OJ1sT QYHKIUH (cM. Tabmuiry 9.9).

IIpumMeuyanue

Do Bepcuu 8.3 B PostgreSQL 3Ttu ¢pyHKIIMK TaKzKe IIPO3PavHO IIPUHUMAIN 3HAUYEHUS HEKOTOPHIX
He CTPOKOBEIX THIIOB, HEABHO IIPDUBOMOSA 3TU 3HAYEHUA K TUIIY text. Celyac TaKue IIpuBEeOeHud
HUCKITIOYEHBI, TAK KdaK OHH YaCTO IMPUBOOUIIN K HEOXKHNIOAHHBIM Pe3yJIbTaTaM. OI[H&KO ormeparTtop
KOHKATEeHaIIUU CTPOK (| |) IMo-IpexxHeMy IIPUHUMAET He TOIbKO CTPOKOBBIE JAHHBIE, €CITU XOTS OBl
OIOWH apryMeHT MMeeT CTPOKOBHIM THUII, KaK moKa3aHo B Tabnuile 9.8. Bo Bcex OCTaIbHEIX CIydasx
OJISI IOBTOPEHUS IPEeObIAyIero IoBegeHus moTpedyeTcs modaBUTh TBHOe MpeoOpa30BaHue B text.

Ta6muna 9.8. CTpokoBbie QYyHKIIMH U OIepaTopsl si3bika SQL

DOyHKIIUA Tun pe3yabrarta |Onucanune IIpumep Pe3ynbTart
string || string |text KoukareHanusa 'Post' | | |PostgreSQL
CTPOK 'greSQL’
string | He|text KonkaTteHalusa '"Value: ' || 42 |Value: 42
string uin HE CTPOK C OOHUM
string || string He CTPOKOBHIM
OIlepPaHIOM
bit_length( int Yucio 6UT B CTPOKE |bit_length ( 32
string) 'jose')
char_length ( int Yucno CUMBOJIOB B|char_length ( 4
string) Unu CTpPOKeE 'jose')
character_
length( string)
lower ( string) text ITepeBomut lower ('TOM') tom
CHUMBOJIEI CTPOKH B
HUXKHUU PETUCTP
octet_length ( int Yucio OauT B|loctet_length ( 4
string) CTpOKeE 'jose')
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CUMBOJIBI CTPOKH B
BEPXHUU PETUCTP

DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
overlay( string |text 3amMeHseT overlay ( Thomas
placing string IMOACTPOKY 'Txxxxas'
from int [for placing 'hom'
int]) from 2 for 4)
position ( int ITonoxeHue position('om' in |3
substring in YKaBEiHHOfI 'Thomas"')
string) IIOOCTPOKHN
substring ( text H3Bnekaer substring ( hom
string [from IIOACTPOKY 'Thomas' from 2
int] [for int]) for 3)
substring ( text H3Bnekaer substring( mas
string from IIOACTPOKY, 'Thomas' from
mabmoH) COOTBETCTBYIOWIYIO| ' . . . &)
peryinsipHomMy
BEIpaXXEeHUI0 B
CTHUIE POSIX.
ITogpo6HO
11abI0HBl OMMKMCAHEI
B Pazpgene 9.7.
substring( text H3Bnekaer substring( oma
string from IIOACTPOKY, 'Thomas' from
mabiaoH for COOTBETCTBYWOILYIO| 'S#"o_a#"_' for
CHeyCHMBO) peryisapEoMy "#')
BEIPA2KEHUIO B
CTHUJe SQL.
ITogpoGHO
11abI0HBl OMIHUCAHBI
B Pazpene 9.7.
trim([leading | |text Voanser trim(both 'xyz' |Tom
trailing | both] HaI/I6OJ'IbIlIYIO from 'yxTomxx')
[characters] from IIOAOCTPOKY,
string) comepxkalryto
TOJIBKO CHUMBOJIBI
characters (o
YMOJTYaHHUIO
mpo6ernkl), C Havasa
(leading), ¢ KOHIIa
(trailing) mmm cC
obeux CTOpoH (
both, (o
YMOJITYaHUI0))
CTPOKU string
trim([leading | |text HecTtaHgapTHBIN trim(both from |Tom
trailing | both] CHHTAKCHC trim() 'yxTomxx',
[from] string [, 'xyz")
characters] )
upper ( string) text IlepeBogut upper ('tom") TOM

Kpome aTtoro, B PostgreSQL ecTb u gpyrue GYHKOUH Oy PabOTEI CO CTPOKaAMH, II€PEYUCIIEHHLIE B
Tabnuie 9.9. HeKoTophle U3 HUX MCIIONB3YIOTCS B KadeCTBe BHYTPEHHEH peayu3alliid CTaHOapTHBIX

CTPOKOBHEIX GyHKIUM SQL, npuBemeéHHbIX B Tabnuile 9.8.
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Tadoiauna 9.9. [Ipyrue cTpokoBbie GYHKIINH

DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

ascii( string)

int

Bozspamiaet ASCII-
Ko[ TIePBOTO
CUMBOJIa
apryMeHTa. Onsa
UTF8 Bo3BpaiaeT
KOO CUMBOJa B
Unicode. Ons
Apyrux
MHOTO0ANTHBIX
KOOUPOBOK
apryMeHT MOJIKeH
OBITH ASCII-
CUMBOJIOM.

ascii('x")

120

btrim( string
text [/

characters
text])

text

Voanser
HanOOIIBIIYIO
MMOACTPOKY,
COCTOSIIYIO TOJIBKO
U3 CHMBOJIOB
characters (mo
YMOTYaHHUIO
mpo0eioB), C
Hayajla ¥ C KOHIA
CTPOKU string

btrim/(
'xyxtrimyyx',
'XyZ')

trim

chr ( int)

text

Bozspamaet
CHMBOJI C HaHHBIM
kogoMm. Ins UTF8
apryMeHT
BOCIIPUHUMAETCS
KaK KOJI CHMBOJIa
Unicode, a pnmna
OPyrux KOOUPOBOK
OH OOJIKeH
YKa3bIBaTh Ha
ASCII-cumBon. Kop
0 (NULL) He
OOIyCKaeTCsl, TakK
Kak OamfThH C
HYJIEBEHIM KOIOOM B
TEKCTOBBIX CTPOKax
COXPaHUTh HEJIb34.

chr (65)

concat (
[, str

101

str "any"
"any" [ ,

text

CoenouHseT
TEKCTOBBIE
IIpencTaBIeHUS
BCeEX apryMEeHTOB,
uraopupysa NULL.

concat ('abcde',
2, NULL, 22)

abcde222

concat_ws( sep
text, str "any"
[, str "any" [,

101

text

BCE
KpoMe
yepes

CoenunsieT
apTyMEHTHI,
TIEPBOTO,
pa3nesiuTerb,
UTHOPHUPYA
aprymeHTel NULL.
Pazgenurens

concat_ws (',
', 'abcde', 2,
NULL, 22)

abcde, 2,22
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

yKa3bIBaETCH B
IIePBOM apryMeHTe.

convert (
bytea,
encoding

string
src

name,

dest_encoding

name)

bytea

[TpeobpasyeT
CTPOKY string H3
KOOWPOBKH src_
encoding B dest_
encoding .
ITepenmanHas
CTpOKa OOJI2KHa
OBITH OOIMYCTUMOH
ons UCXOOHOU
KOOWPOBKMU.
ITpeobpa3oBanus
MOTYT OBITH
onpeneneHsl C
IOMOIIBI0 CREATE
CONVERSTON. Bce
BCTPOEHHEIE
mpeobpa30BaHUSA
IepeYncaeHsl B
Tabmuie 9.10.

convert ('text_
in_utf8"',
'"UTF8',
'LATIN1'")

CTPOKa text_in_
utfs8 ,
npencTaBjeHHas B
KommpoBKe Latin-1 (
ISO 8859-1)

convert_from (

string

bytea,

src_encoding

name)

text

[TpeobpasyeT
CTPOKY string
u3 KOOVPOBKU
src_encoding B
KOOUPOBKY 0a3bl
JAaHHBIX.
Ilepemannas
CTpOKa OOJIXKHa
OBITH  [OIMYCTHMOI
OJ1s1 HCXOOHOM
KOOVPOBKMU.

convert_from(
'text_in_
utf8', 'UTF8')

CTPOKa text_in_
utfs8 ,
npencTaBjeHHas B
KOOWPOBKE
TEeKylleu
TAHHBIX

0as3sl

convert_to(

string

text,

dest_encoding

name)

bytea

[TpeobpasyeT
CTPOKY B
KOJIMPOBKY  dest_
encoding .

convert_to(
' HEXOTOPBIH

Texct', 'UTF8')

HEKOTOPBIH TEKCT,
npeacTaBJIEeHHBLIN B
kopgupoBke UTF§8

decode (
text,
text)

string

format

bytea

I[Tonyyaet
OBOWYHBIE HaHHBIE
u3 TEKCTOBOT'O
IpencTaBjIeHUsT B
string. 3Ha4YeHU4
ImapaMeTrpa format
Te XKe, 4TO U OjId
byHKIIUU encode.

decode (
'MTIzAAE=",
'base6d’')

\x3132330001

encode (
bytea,
text)

data

format

text

ITepeBomut

OBOUYHBEIE TaHHEIE
B TEKCTOBOE
OpeacTaBjieHue B
OJTHOM u3
¢dopmMaToB: baseb4,

hex, escape.
dopmMmar escape
mpeobpas3yeT
HyJIEBHIE 0aMThI

encode (
'123\000\001",
'base6d ")

MTIzAAE=
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

u OGauter c 1
B cCTapimeM Oure
B  BOCBMEPUYHLIE
[IOCJIEOBATEIEHOCT
\nnn u Ay6nupyer
o0paTHYI0  KOCYIO
qepTy.

format (

formatstr

[,

"any" [, ...]

text
formatarg

1)

text

dopMaTupyeTt
apryMeHT B
COOTBETCTBUU  CO
CTpPOKO¥M d¢opmara.
OTa yHuKIIMA
paboraeT MmOomoOHO
sprintf B s3bIKe C.
Cwm.

I[Togpa3memn 9.4.1.

format ('Hello
%$1$s"',

[¢)
$s,

'World")

Hello
World

World,

init

cap( string)

text

IlepeBomuT mepByo
OyKBY KaXao0ro
CclloBa B CTPOKE B
BEPXHUN PETHUCTP,
a ocTajbHBEIE — B
HUXHUN. CrloBaMu
CYUTAIOTCS
MMOCJIEIOBATEIBHOCT
andaBUTHO-
HUPOBLIX
CUMBOJIOB,
pas3nenéHHbIe
JTIOOBIMU ~ OPYTUMU
CUMBOJIaMH.

initcap('hi
THOMAS')

Hi Thomas

left
n

( str
int)

text,

text

Bosspaitaet
IIepBEIE n CUMBOJIOB
B cTpoke. Korpga
n MeHblIe HyI,
BO3BpAIllalOTCS BCE
CUMBOJIBI CleBa,
KpOMe IIOCJIeIHUX
|n|.

left ('abcde',
2)

ab

length (

string)

int

Yuciio CHMBOJIOB B
CTPOKE string

length('jose")

length (
bytea,

name

string
encoding

)

int

Yucmo  CHUMBOJIIOB,
KOTOPBIE COOEPXKUT
CTpOKa string B
3aJaHHOMU
KOOUPOBKE
encoding.
ITepenanHuas
CTpOKa OOJI’KHa
OBITH DOTTYCTUMOM B
9TOM KOOUPOBKE.

length('jose',
'UTF8"'")

lpad(

text
[/

string
, Jlength int
fill text])

text

IIommomHAET CTPOKY
string CJiIeBa [0
OJIINHBL length
CUMBOJIaMU  fill

lpad('hi',
lel)

Sy

xyxhi
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

(o YMOJTYaHUIO
mpobemnamu). Ecmnum
OJIMHA CTPOKH yXKe
OoJibllle 3adaHHOM,

OHa o0pe3aeTcs
CIIpaRa.

ltrim(
text

string

L,

characters

text])

text

Yoansert
HanObOJIbIIYIO
MTOOCTPOKY,
comepxXKaliyo
TOJILKO CUMBOJIBI
characters (mo
YMOJTYaHHUIO
mpo0eribl), C Havana
CTPOKHU string

ltrim(
'zzzytest',
'XyZ')

test

md5 (

string)

text

Boruucnser MD5-
Xell CTPOKHU string
u BO3BpaillaeTt
pe3ynbTaT B 16-
PHUYHOM BUIE

md5 ('abc')

90015098
3cd24£fb0
d6963f7d
28el7£72

parse_ident (
qualified_

identifier
strictmode

L,

boolean
true 1 )

text

DEFAULT

text []

PackmnanoriBaeT
TIOJTHBIN
UOeHTUGUKATOP,
3aJlaBaeMHIH
rmapaMeTpoM
qualified_
identifier ,
MaCCHB
UIeHTU(GUKATOPOB,
yoanssi KaBBIYKH,
00paMIISIONINe
OTHEeIbHEIE
UOeHTU(UKATOPHI.
ITo YMOJIYaHHUIO
JIUIITHHAE  CHUMBOJIBLI
IIocjie TIOCJIeTHEero
uneHTUGUKaATOPa
BEI3BIBAIOT OIIUOKY,
HO ecnu
OTKJIIOYUTD
cTporui pexum (
nepenaTrb BO
BTOPOM IIapaMeTpe
false), TaKue
CHUMBOJIBI
UTHOPUPYIOTCHA.  (
3JTto IIoBelleHue
TIOJIE3HO s
pas3bopa UMEH
TaK1Xx 00BEKTOB,
Kak (QYHKIINUU.)
3amMmeThTe, 4TO
9Ta (QYHKIUS He
yceKkaeT
Ype3MepHO

Ha

parse_ident (
'"SomeSchema" . som|

{SomeSchema,
eTaieliteab)l e }
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DyHKIIUSA Tun pe3yabraTta |Onucanue IIpumep Pe3yabTar

OJIUHHEIE

UOeHTU(GUKATOPHI.

Ecnm BH xoTHTE

IIOJIy4YUTh

yCeuE€HHBIE HMEHa,

MOJKHO IIPUBECTHU

pe3ynabpTaTt K

namel[].
pg_client_ name BosBpamaer uMs|pg_client_ SQL_ASCII
encoding () TeKyIlen encoding ()

KIIMEeHTCKOU

KOOWPOBKH
quote_ident ( text Ilepemannasa quote_ident ( "Foo bar"
string text) CTpPOKa 'Foo bar')

obopmnsieTcsa Ons

HUCIIONIb30BaHUA B

KaudecTBe

ugeHTuGUKaTopa B

SQL  -omepaTtope.

ITpu

Heo0XOOUMOCTH

UgeHTUGUKaTOP

3aKJIIo4aeTcs B

KaBBIUKHU (

HanpuMep, €CJIi OH

COOEPKUT

CHUMBOJIHI,

HEOONyCTUMEIE B

OTKPHITOM BULE,

unu OyKBHI B

pa3HOM PETUCTPE).

Ecnu nepepmaHHas

CTPOKa COOEPXKUT

KaBBIUKH, OHHU

oy6nupyioTcs. Cw.

TaKXe

I[Mpumep 39.1.
quote_literal ( text Ilepemannasa quote_literal ( 'O''Reilly'
string text) CTpPOKa E'O\'Reilly"')

odbopmMmnsieTcss OIS
HUCIIOIb30BaHUSA B
KadecTBe
TEKCTOBOM CTPOKU
B SQL-omepatope.
BxiouéHHbIE
CHUMBOJIBI alloCcTpod
u obOpaTHas Kocas
yepTa IIPU 3TOM
oyOJIMPYIOTCH.
3ameTsnTE, 4TO0
quote_literal
Bo3Bpaitaer NULL,
KOor'fla Ha BXO[ eu
rmepemaeTcs CTpoKa
NULL; ecnu xe
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

HYZKHO IIOJIY4YUTH
IpencraBieHue U
TaKOT'0 apryMeHTa,
Jy4Ime
HCIIOIL30BaTh
quote_nullable
CmMm. TaKxXe
[Tpumep 39.1.

quote_literal (
value
anyelement)

text

IlepeBomuT maHHOE
3HauYeHue B
TEKCTOBBIH BU[,
¥  3aKJo4daeT B
anocTpodut Kak
TEKCTOBYIO CTPOKY.
CuMBOJIEI aioCcTpod
u oOpaTHas Kocasd
yepTa IpPU 3TOM
OyOIUpPYIOTCS.

quote_literal (
42.5)

'42.5"

quote_nullable (
string text)

text

Ilepemannasa
CTpPOKa
obopmnsieTcsa Ons
HUCIIONb30BaHUA B
KadyecTBe
TEKCTOBOM CTPOKH
B SQL-omepatope;
opu  39TOM OIS
aprymenta NULL
BO3BpaIllaeTcs
CTpPOKa NULL.
CHUMBOJIBLI alTOCTPOd
u obpaTHas Kocas
yepTa
oyOJIMPYIOTCS
OONXKHBEIM 00pa3oM.
Cwm. TaKXe
[Tpumep 39.1.

quote_nullable (
NULL)

NULL

quote_nullable (
value
anyelement)

text

IlepeBomuT maHHOE

3HaUYeHue B
TEKCTOBBIH BU[
U 3aKIo4YaeT B
anocTpodul Kak

TEKCTOBYIO CTPOKY,
mpyd  9TOM OIS
aprymerta NULL
BO3BpalllaeTcs
CTpOKa NULL.
CuMBOJIBEI aIOoCTPOd
n obpaTHas Kocas
yepTa
OyOIUpPYIOTCS
OOJIKHBEIM 00pa3oM.

quote_nullable (
42.5)

'42.5"

regexp_matches

( string text,

pattern text
flags text])

L,

setof text[]

BozBpaimaet BCE

HOOXOOSIIIe

IIOMICTPOKH,
TOoJIydYeHHbIE B

regexp_matches
('foobar
bequebaz', ' (
bar) (beque) ')

{bar, beque}
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DyHKIIUSA

Tun pe3yiabTraTta

OnucaHnue

IIpumep

Pe3yabTar

pe3ynbTaTe
IpUMEHEHU S
PETYIISAPHOTO
BBIpaKEeHUS B
ctune POSIX «k
string.
IMTogpoObHOCTH
OIIMCAHEI B
I[Togpa3gene 9.7.3.

regexp_replace
( string text,
pattern text,
replacement
text [, flags
text])

text

3aMeHs€eT
TIOOCTPOKH,
COOTBETCTBYIOIIE
3aJaHHOMY
PETYIISIPHOMY
BBIPAKEHUIO B
CTHUIIE POSIX.
ITogpo6HOCTH
OITHMCaHBI B
[Togpaspmene 9.7.3.

regexp_replace (
'Thomas', ',
[mN]a.', 'M')

ThM

regexp_split_
to_array(
string text,
pattern text [,
flags text ])

text []

Pa3pgenser
comepKUMoe
string
9JIEMEHTHI,
HUCIIONb3Y S B
KadecTBe
pa3genuTens
perynsipHoe
BeIpaxkenue POSIX.
IMTogpoOHOCTH
OITHMCaHEI B
I[Togpa3mene 9.7.3.

Ha

regexp_split_

to_array (
'hello world',
I\S+l)

{hello,world}

regexp_split_
to_table(
string text,
pattern text [,
flags text])

setof text

Pazpgenset
COTIEPIKUMOE
string
9JIEMEHTHI,
HUCIOJb3y S B
KadecTBe
pa3genurens
perynsapHoe
BeIpaxkeHue POSIX.
ITogpo6HOCTH
OIIMCAHBI B
[Togpa3zpmene 9.7.3.

Ha

regexp_split_

to_table(
'hello world',
"\s+'")

hello

world

(2 cTpokn)

repeat (
text,
int)

string
number

text

I[ToBTOPSIET
comepKUMoe
string YKa3aHHOE
4ucio (number) pas

repeat ('Pg', 4)

PgPgPgPg

replace( string
text, from text,
to text)

text

3amMeHseT BCE
BXOXKIeHUSA B
string TIOACTPOKHU
from TOOCTPOKOU
to

replace (
'abcdefabcdef',
'Cd', vxxv)

abXXefabXXef
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
reverse( str) text Bo3Bpau1aeT reverse ( edcba
IIEPEBEPHYTYIO 'abcde')
CTPOKY
right ( str text, |text BosBpaimaet right ('abcde', de
n int) IIocyiegHue n| 2)
CHMBOJIOB B CTPOKE.
Korga n MeHbIIe
HYIA,
BO3BpalllaloTCs BCe
CUMBOJIBI  CIIPaBa,
KpOMe IIEPBHIX |n].
rpad( string text IOIIONMHAET CTPOKY|rpad('hi', 5, hixyx
text, length int string CIIpaBa| 'xy')
[, fill text]) OO [OJIWUHBL length
CUMBOJIaMH fill
(mmo YMOJTYaHUI0
npobemnamu). Ecmau
OJIUHa CTPOKU yXKe
OoJsibille 3amaHHOM,
OHa oOpe3aeTcs.
rtrim( string text Voanser rtrim/( test
text [, HauOOJIBIIYIO 'testxxzx',
characters IIOACTPOKY, 'xyz')
text]) CcopepzKamyro
TOJILKO CUMBOJIBI
characters (o
YMOJIYaHUI0
mpobenbl), C KOHIIA
CTPOKHU string
split_part ( text Paspgenser CTpPOKy|split_part ( def
string text, string IO CUMBOJLY|'abc~@~def
delimiter text, delimiter U|l~@~ghi', '~@~',
field int) BO3BpallaeTt 2)
3JIEMEHT mo
3alaHHOMY HOMEPY
(cunmTasi c 1)
strpos( string, |int Boaspamaet strpos ('high', 2
substring) II0JIO2KEeHue 'ig')
yKa3aHHOU
MIOOCTPOKHU (
HOomO0HO position (
substring in
string), HO C
OPYTUM MOPSAOKOM
apryMeHTOB)
substr ( string, text H3BnekaeT substr ( ph
from [, IIOACTPOKY (|'alphabet', 3,
count]) nogo0HO 2)
substring (

string from from
for count))
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
to_ascii( text ITpeo6pa3yeT to_ascii( Karel
string text [, string B ASCII|'Karel")
encoding text]) u3 KOOUPOBKU
encoding (
OOoOOepKNBaIOTCS
TOJILKO LATINI,
LATIN2, LATIN9 Hu
WIN1250)
to_hex( number |text [Tpeobpa3yeT to_hex ( TEfEffff
int unu bigint) YUCJIO number B 16-/2147483647)
PHUYHBLIA BUL
translate ( text 3aMeHsIeT CUMBOJIBI|translate ( a2x5
string text, B string,|'12345', '143",
from text, to HaWleHHbBIE B| 'ax')
text) Habope from, Ha
COOTBETCTBYIOIIIKE
CUMBOJIBL B
MHOXKECTBe to.
Ecnu cTtpoka from
OJIMHHEE to,

HalileHHbIe B
UCXOOHOU CTpPOKe
JUIIHUE CHUMBOJIBI
from yoansamTCs.

QYHKHHH concat, concat_ws B format IPUHHMAIOT IIEpPEMEHHO€E€ YHCJIO apPTyMEHTOB, TaK 4YTO UM [OJId
oO0benuHEHUS UM (HOPMATHMPOBAHUS MOXKHO IIepefaBaTh 3HAYEHWs B BHIOE MacCHBa, IOMEYEHHOTO
KJIIOYEBBIM CJIOBOM VARIADIC (cM. ITompasmen 34.4.5). DneMeHTH TAaKOro MaccuBa oOpabaTHBAIOTCH,
Kak ecyiy Obl OHU OBITM OOBIYHBIMU apryMeHTamMu QyHKIUU. ECiiu BMECTO MacCHBa B COOTBETCTBYIOIIEM
aprymenTe nepemaétca NULL, ¢GyHKUMM concat UM concat_ws Bo3BpamaiorT NULL, a format
BocupuHuMaeT NULL Kak MacCuUB HYJIeBOTO pa3Mepa.

CM. TakXe arperaTHyio QyHKIMIO string_agg B Pasmemne 9.20.

Ta6auma 9.10. BcTpoeHHbIe NIpeodpa30oBaHHAsT

HMs npeoOpa3oBaHHs HcxogHasi KOOUPOBKa IleneBasi KOOTUPOBKa
ascii_to_mic SQL_ASCII MULE_INTERNAL
ascii_to_utfs8 SQL_ASCII UTES8
bigb_to_euc_tw BIGS EUC_TW
big5_to_mic BIG5 MULE_INTERNAL
bigb_to_utfs8 BIGS UTF8
euc_cn_to_mic EUC_CN MULE_INTERNAL
euc_cn_to_utf8 EUC_CN UTF8
euc_Jjp_to_mic EUC_JP MULE_INTERNAL
euc_Jjp_to_sjis EUC_JP SJIS
euc_Jjp_to_utfs8 EUC_JP UTF8
euc_kr_to_mic EUC_KR MULE_INTERNAL
euc_kr_to_utf8 EUC_KR UTF8
euc_tw_to_bigh EUC_TW BIG5
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HMs npeoOpa3oBaHHs

HcxoagHasi KOMHPOBKa

IleneBasi KOOTUPOBKa

euc_tw_to_mic EUC_TW MULE_INTERNAL
euc_tw_to_utfs8 EUC_TW UTFE8
gb18030_to_utfs GB18030 UTF8
gbk_to_utf8 GBK UTF8
is0_8859_10_to_utfs LATING UTF8
is0_8859_13_to_utfs LATIN7 UTFES8
is0_8859_14_to_utfs LATINS UTF8
is0_8859_15_to_utfs LATINS UTFE8
is0_8859_16_to_utfs LATIN10 UTF8
1s0_8859_1_to_mic LATINI MULE_INTERNAL
is0_8859_1_to_utfs8 LATINI UTF8
1s0_8859_2_to_mic LATIN2 MULE_INTERNAL
is0_8859_2_to_utf8 LATINZ2 UTF8
iso_8859_2 to_windows_ LATIN2 WIN1250

1250

1s0_8859_3_to_mic LATIN3 MULE_INTERNAL
is0_8859_3_to_utfs LATIN3 UTF8
1s0_8859_4_to_mic LATIN4 MULE_INTERNAL
is0_8859_4_to_utf8 LATIN4 UTF8
is0_8859_5_to_koi8_r ISO_8859_5 KOIS8R
is0_8859_5_to_mic IS0O_8859_5 MULE_INTERNAL
is0_8859_5_to_utfs ISO_8859_5 UTF8
is0_8859_5_to_windows_ ISO_8859_5 WIN1251

1251

is0_8859_5_to_windows_ IS0_8859_5 WINBG6G

866

is0_8859_6_to_utfs ISO_8859_6 UTFE8
iso_8859_ 7 _to_utf8 IS0_8859_7 UTF8
is0_8859_8_to_utfs ISO_8859_8 UTFE8
iso_8859_9 to_utf8 LATINS UTF8
johab_to_utf8 JOHAB UTF8
koi8_r_to_iso_8859_5 KOIS8R IS0O_8859_5
koi8_r_to_mic KOI8R MULE_INTERNAL
koi8_ r_ to_utf8 KOI8R UTF8
koi8_r_to_windows_1251 KOIS8R WIN1251
koi8_r_to_windows_866 KOI8R WIN866
koi8_u_to_utfs KOI8U UTES8
mic_to_ascii MULE_INTERNAL SQL_ASCII
mic_to_bigb MULE_INTERNAL BIGS
mic_to_euc_cn MULE_INTERNAL EUC_CN
mic_to_euc_jp MULE_INTERNAL EUC_JP
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HMs npeoOpa3oBaHHs

HcxoagHasi KOMHPOBKa

IleneBasi KOOTUPOBKa

mic_to_euc_kr MULE_INTERNAL EUC_KR
mic_to_euc_tw MULE_INTERNAL EUC_TW
mic_to_iso_8859_1 MULE_INTERNAL LATINI
mic_to_1iso_8859_2 MULE_INTERNAL LATIN2
mic_to_iso_8859_3 MULE_INTERNAL LATIN3
mic_to_iso_8859_4 MULE_INTERNAL LATINA4
mic_to_iso_8859_5 MULE_INTERNAL IS0_8859_5
mic_to_koi8_r MULE_INTERNAL KOI8R
mic_to_sjis MULE_INTERNAL SJIS
mic_to_windows_1250 MULE_INTERNAL WIN1250
mic_to_windows_1251 MULE_INTERNAL WIN1251
mic_to_windows_866 MULE_INTERNAL WIN866
sjis_to_euc_ijp SJIS EUC_JP
sjis_to_mic SJIS MULE_INTERNAL
sjis_to_utfs8 SJIS UTF8
windows_1258_to_utf8 WIN1258 UTFEF8
uhc_to_utfs8 UHC UTF8
utf8_to_ascii UTF8 SQL_ASCIT
utf8_to_bigb UTF8 BIGS
utf8_to_euc_cn UTEF8 EUC_CN
utf8_to_euc_jp UTF8 EUC_JP
utf8_to_euc_kr UTF8 EUC_KR
utf8_to_euc_tw UTEF8 EUC_TW
utf8_to_gbl18030 UTF8 GB18030
ut£8_to_gbk UTF8 GBK
utf8_to_iso_8859_1 UTF8 LATINI
utf8_to_iso_8859_10 UTF8 LATING
utf8_to_iso_8859_13 UTF8 LATIN7
utf8_to_iso_8859_14 UTF8 LATINS
utf8_to_iso_8859_15 UTF8 LATINS
utf8_to_iso_8859_16 UTF8 LATINI1O0
utf8_to_iso_8859_2 UTFES8 LATIN2
utf8_to_iso_8859_3 UTF8 LATIN3
utf8_to_iso_8859 4 UTF8 LATIN4
utf8_to_iso_8859_5 UTF8 IS0_8859_5
utf8_to_iso_8859_6 UTF8 IS0O_8859_6
utf8_to_iso_8859_7 UTF8 IS0_8859_7
utf8_to_iso_8859_8 UTF8 IS0O_8859_8
utf8_to_iso_8859_9 UTF8 LATINS
utf8_to_johab UTF8 JOHAB
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HMs npeoOpa3oBaHHs

HcxoagHasi KOMHPOBKa

IleneBasi KOOTUPOBKa

utf8_to_koi8_r UTEF8 KOI8R
utf8_to_koi8_u UTF8 KOI8U
utf8_to_sjis UTEF8 SJIS
utf8_to_windows_1258 UTF8 WIN1258
ut£8_to_uhc UTF8 UHC
utf8_to_windows_1250 UTF8 WIN1250
utf8_to_windows_1251 UTF8 WIN1251
utf8_to_windows_1252 UTFES8 WIN1252
utf8_to_windows_1253 UTF8 WIN1253
utf8_to_windows_1254 UTEF8 WIN1254
utf8_to_windows_1255 UTF8 WIN1255
utf8_to_windows_1256 UTEF8 WIN1256
utf8_to_windows_1257 UTF8 WIN1257
utf8_to_windows_866 UTEF8 WIN866
utf8_to_windows_874 UTFES8 WIN874
windows_1250_to_iso_ WIN1250 LATINZ2
8859_2

windows_1250_to_mic WIN1250 MULE_INTERNAL
windows_1250_to_utf8 WIN1250 UTF8
windows_1251_to_iso_ WIN1251 IS0O_8859_5
8859_5

windows_1251 _to_koi8_r WIN1251 KOI8R
windows_1251_to_mic WIN1251 MULE_INTERNAL
windows_1251_to_utf8 WIN1251 UTF8
windows_1251_to_windows_ WIN1251 WINBG6G

866

windows_1252_to_utf8 WIN1252 UTF8
windows_1256_to_utf8 WIN1256 UTF8
windows_866_to_iso_8859_ WIN866 IS0_8859_5
5

windows_866_to_koi8_r WIN866 KOI8R
windows_866_to_mic WIN866 MULE_INTERNAL
windows_866_to_utf8 WIN866 UTFE8
windows_866_to_windows_ WIN866 WIN

1251

windows_874_to_utf8 WIN874 UTFE8
euc_Jjis_2004_to_utf8 EUC_JIS_2004 UTFE8

utf8_to_euc_jis_2004

UTF8

EUC_JIS_2004

shift_jis_2004_to_utfs

SHIFT_JIS_2004

UTF8

utf8_to_shift_jis_2004

UTFE8

SHIFT_JIS_2004
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HMs npeoOpa3oBaHHs HcxogHasi KOOUPOBKa IleneBasi KOOTUPOBKa
euc_7jis_2004_to_shift_ EUC_JIS_2004 SHIFT_JIS_2004
jis_2004

shift_jis_2004_to_euc_ SHIFT_JIS_2004 EUC_JIS_2004
jis_2004

2MiMeHa nmpeobpa30BaHMil CTIeyIOT CTaHAapTHOH cxeMe MMeHoBaHus. K obHIaTsHOMy Ha3BaHUIO HCXOMHON KOMUPOBKY, B KOTOPOM BCe He andaBUTHO-IU(POBEE
CHUMBOJIBI 3aMEHSAITCA HO]:[‘-IépKI/IBaHI/ISIMH, HO6aBJ’I${eTC5[ _to_, a3aHUM aHAJIOTUYHO IIOATOTOBJIEHHOE UMST LIeJ'[eBOI;I KOOUPOBKH. Takum 06pa3OM, HMEeHa KOOUPOBOK
MOTYT He coBIlafgaTh 6yKBaJ’[bHO C OﬁmerHHHTBIMH Ha3BaHUAMHU.

9.4.1. format

OyHKIMS format BHIOAET TEKCT, OTGOPMATHPOBAHHLIA B COOTBETCTBUHU CO CTPOKOM hopMaTa, mOmOOHO
yHukIUYM sprintf B C.

format (formatstr text [, formatarg "any" [, ...]1 1)

formatstr — CTPOKa, OIpenessiomnias, Kak OymeT ¢gopmaTupoBaThbCcs pe3ynbraT. OOBYHBINM TEKCT B
CTpoke ¢opMaTa HEIOCPEACTBEHHO KOIHMPYETCS B Pe3yJIbTaT, 3a HCKIIIOYEHUEM cheuudukamopos
¢dopmama. CrermudukaTopsl popMaTa IPEOCTaBISIIOT COO0M MECTO3aIllOIHUTEIN, OIpPenessiolme, Kak
OOJIKHBI (DOPMATHPOBATHCS W BBIBOOUTLCS B pe3yjibTaTe apryMeHTH QyHKIuH. KaXmbeiii apryMeHT
formatarg IIpeobpas3yeTcs B TEKCT I10 ITpaBUiaM BEIBOlaM CBOETO THIIA TaHHBIX, a 3aTeM (popMaTUPYETCS
U BCTaBJIAETCS B Pe3yJIbTUPYIOIIYIO CTPOKY COTJIacHO creiudukaTopam ¢popmara.

Crnenudukatopsl popMaTa IpegBapsOTCS CUMBOJIOM $ U UMEIOT QOopMy
S [mosuyug] [Qraru] [mupuHal THI

3mecs:

nosunug (Heobs13aTesieH)

CTpoka Buma n$, rie n — WHAEKC BHIBOOUMOTO apryMmeHTa. MHOmekc, paBHBIN 1, BRIOMpaeT mepBhId
apryMeHT IIocjie formatstr. ECIU moszuimg OMyCKaeTCs, 10 YMOITYaHUIO UCIOIb3yeTCs CIIemyIOITHuHi
apryMeHT IO IOPSAKY.

¢naru (Heobsi3aTeJIeH)

[lomoNMHKUTENbHLIE MAapaMeTphl, YIpaBisiomue (GOopMaTHPOBAHKMEM MHOAHHOTO crenudukaropa. B
HaCTOSIIee BpeMs IMOOIepPKUBAETCS TOJBKO 3HAK MMHYC (-), KOTOPBHIM BEIDABHHBAET pe3yJbTaTa
crnenudukaTopa 1Mo seBoMy kpai. OH paboTaeT, TOIIBKO €CJIH TaKxXKe OIpeneeHa mupHHa.

wupuaa (Heobsi3aTeJleH)

3amaéT MUuHUMA/AbHOe UYHCJI0 CHMBOJIOB, KOTOpoe OymeT 3aHUMaTh pe3ylabTaT OaHHOTO
cuenudukaTtopa. BrIBoguMoe 3HaudeHHe BHIPDABHUBAETCS IIO0 IIPaBOM WM JIEBOM CTOPOHE (B
3aBUCHMOCTH OT (jiara —) ¢ JOIOJIHEHNEM He0OXOOMMEIM YHUCJIOM Tpo6esioB. Eciu mmprHa CIUIKOM
Majia, OHa IPOCTO WTHOPHUPYETCS, T. €. pe3ynbTaT He ycekaetcs. lImpuHy MOKHO 0003HAYUTH
TIOJIOZKUTENBHBIM IIEJTBIM, 3BE3OYKOM (*), TOrHa MMpruHa OyoeT IonydeHa U3 CJIEAYIOIIero apryMeHTa
byHKIMYM, UK CTPOKOM BUAa *n$, ToTAa MMpUHa OyOeT 3agaBaThCs B n-OM apryMeHTe (QPyHKIIUH.

Ecnu mmpuHa mepemaéTcs B apryMeHTe (GYHKIIMM, 3TOT apryMeHT BHIOMpPAETCS A0 apTryMeHTa,
HUCIOJIE3YeMOTro Myt crenudukartopa. EcCnM apryMeHT IIMPUHBI OTPUIlATENbHBIN, Pe3yJbTaT
BEIDABHUBAETCA IIO JIEBOU CTOpPOHE (KaK eciiu 6]31 6]51]'.[ YKa3aH (bnal“ *) B PaMKaX IIOJIA OJIMHBI
abs(wupura).

run (00si3aTesieH)

Tun cnenudukaTtopa omnpepensieT IpeoOpa3oBaHUEe COOTBETCTBYIOIIETO BHIBOOUMOIO 3Ha4YeHHUS.
IToppmepxuBalOTCA CIIEAyIOAe TUIIHL:

* s dopMaTHUpPYeET 3HaUEHHUEe apryMeHTa KakK IIPOoCTyIo CTPOKy. 3HaueHrne NULL npencTaBisieTcs
yCTOU CTPOKOMU.
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* I obpabaThiBaeT 3HaYeHUE apryMeHTa Kak SQL-umeHTH(DUKATOP, MPU HEOOXOOUMOCTH 3aKITI0Yast
ero B KaBuiuku. 3HaueHre NULL mis Takoro mpeodpa3oBaHus CYNUTAETCS OIMMOOYHEIM (TakK XKe,
KaK ¥ OJist quote_ident).

* 1, 3aK/04YaeT 3Ha4YeHUe apryMeHTa B annocTpodrl, Kak CTpoKy SQL. 3uauenue NULL BEIBOOUTCS
OyKBaIbHO, KaK NULL, 6e3 KaBhIUeK (TakK e, KakK U C quote_nullable).

E3ﬂOHOHHeHHeI(CHGHH@HK&TOpaM,OHHC&HHBH&BBHHG,MOHGH)HCHOHB3OB&TBCHeHHOCHeHOBaTeHLHOCTb
%%, KOTOpPasda IPOCTO BEIBEJET CUMBOII %.

HeckombKo TpuMepoB IIPOCTHIX ITpeoOpa3oBaHuit popmara:

SELECT format ('Hello %s', 'World');
Pesynprrar: Hello World

SELECT format ('Testing %s, %s, %s, %%', 'one', 'two', 'three');
Pesynrrar: Testing one, two, three, %
SELECT format ('INSERT INTO %I VALUES(%L)', 'Foo bar', E'O\'Reilly');

Pesynprar: 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')

Crnemyroliye MpUMepHl UILTIOCTPUPYIOT UCIOIb30BaHUe IO mupuxa U (ara —:

SELECT format ('|%10s|', 'foo');
PesynbTar: | fool
SELECT format ('|%-10s|', 'foo');

Pesynerar: |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 \

OTU IpUMEPHl TOKA3kIBAIOT IPUMEHEHUE IIOJIER nosunug:

SELECT format ('Testing %3$s, %2$s, %1S$s', 'one', 'two', 'three');
Pesynbrrar: Testing three, two, one

SELECT format ('|%*2S$s|', 'foo', 10, 'bar');
PesynbrTar: | bar|

SELECT format ('|%1$*2$s|', 'foo', 10, 'bar');
PesynprTar: | fool

B otrnmuue or craHpgapTHOM GyHKUMH C sprintf, QyHKIHUS format B Postgres Pro mo3zBossier
KOMOMHMPOBATH B OOHOM CTPOKE CIeln(PUKATOPHI C IMMONSAMU nosuyus U 03 Hux. Crierupukatop popmaTa
0e3 moNd mosuyus BCErHa UCIONIb3yeT CJIeNyIoUMil apryMeHT IIocjie IocjiemHero BeibpaHHoro. Kpome
TOoro, PyHKIMS format He TpeOyeT, YTOOE B CTPOKE hopMaTa UCIIOJIE30BaIMCh BCE apPTYMEHTHl QYHKIINH.
[Tpumep 3TOrO MOBEAEHUA:
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SELECT format ('Testing %$3$s, %2$s, %s', 'one', 'two', 'three');
PesynbrrTar: Testing three, two, three

Crnenudukatopsl popmaTa %I U $L 0COOEHHO MOJIE3HHl [JIsT 6€30ITaCHOTO COCTABJIEHUS] OUHAMNYECKUX
onepatopoB SQL. Cwm. [Tpumep 39.1.

9.5. PyHKUMM U onepaTopbl ABOUYHbIX CTPOK
B sTomMm pa3neiie OIMMCBIBAIOTCA CI)YHK].II/II/I U OIIepPaTOPEI OJId paGOTBI C JAHHBIMHU THUIIA bytea.

B SQL omnpepeneHb HECKOIBKO CTPOKOBEIX QYHKIINMI, B KOTOPHIX apTyMEHTHI Pa3fesiaioTCSa He 3alATEIMHU,
a KJII0YeBLHIMU crnoBaMu. [TompoGHee 3To onmcano B Tabmwuie 9.11. Postgres Pro Takxke mpegocTaBisieT
BapHaHTH 9TUX QYHKIIUHN C CHHTAKCHUCOM, OOBIYHBIM A1t QyHKIUM (cM. Tabmuiry 9.12).

IIpuMmeyanue

B mpumepax, TpUBEOEHHBIX Ha 93TOM CTpaHUIle, MIOOpPa3yMeBaeTCs, 4YTO IlapaMeTp cepBepa
bytea_output paBeH escape (BHIOPaH TpaguIIMOHHEIN popmaT Postgres Pro).

Ta6muoa 9.11. SQL-pyHKIIUM 1 onepaTopsl IJjIsi pad0ThI C IBOHYHBIMH CTPOKaMH

DOyHKIIUA Tun pe3yabsrarta |Onucanune IIpuamep Pe3ynbTar
string || string |bytea KonkaTeHaus "\\Post'::bytea |\\Post'gres\000
CTPOK | ] '\047gres
\000"': :bytea
octet_length ( int Yucino OauT B|octet_length ( 5
string) OBOUYHOU CTPOKE |'jo
\00Ose': :bytea)
overlay( string |bytea 3aMeHseT overlay ( T\\002\\003mas
placing string IIOACTPOKY 'Th
from int [for \00Oomas"': :bytea
int]) placing

'\002\003"'::bytea
from 2 for 3)

position( int ITonoxxeHue position ( 3
substring in yKa3aHHOM "\00QOom"' : :bytea
string) IIOACTPOKHU in 'Th
\0OOomas"': :bytea)
substring ( bytea HN3Bnekaet substring( h\000o
string [from IIOOCTPOKY 'Th
int] [for int]) \0OOomas"'::bytea
from 2 for 3)
trim([both] bytea Yoanser trim( Tom
bytes from HauOO0IbIIVIO '\000O\0O01"': :bytea
string) CTPOKY, from '"\000Tom
conepaKamyro |\ 001" : :bytea)
TOJILKO OamTHI,
3a0aHHbIE B

IMapaMeTpe bytes, C
Ha4dalla U C KOHIIa
CTPOKH string

B PostgreSQL ecTtb m mpyrue GyHKIHM [ PabOThl C OBOWMYHBIMU CTPOKaMH, IEepPEedYUCIIEHHBIE B
Tabnuie 9.12. HekoTophle U3 HUX HCIOJIL3YIOTCSI B KaueCTBe BHYTPEHHEMN peanu3alluyd CTaHOapPTHBIX
dyukuuit SQL, npuBeneHHbIX B Tabnuie 9.11.
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Ta6auma 9.12. [Ipyrue GQyHKIHH OJIs1 PaOOTHI C TBOUNYHBIMH CTPOKAMH

PUYHOM BHUOE

DOYyHKIIUS Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
btrim( string bytea Vpoanser btrim( trim
bytea, bytes HauOOJILIIYIO "\000trim
bytea) CTPOKY, \001"'::bytea,
cofepzxkaImy| '\000\001'::bytefq)
TOJIBKO 0GaiTHI,
3aJaHHbIE B
IIapaMeTpe bytes, C
Ha4dalJla U C KOHIIA
CTPOKU string
decode ( string bytea HonyqaeT decode ( 123\000456
text, format OBOWYHBIE [OAaHHBIE|'123\000456"',
text) us3 TEKCTOBOT'O| 'escape')
npengcTaBlIeHusAa B
string. 3Ha4YeHUA
ImapaMeTrpa format
Te Xe, 4YTO U [OJIsd
byHKIIUY encode.
encode ( data text HepeBOJ:[I/IT encode ( 123\000456
bytea, format OBOMYHEBEIE @HOaHHBIE|'123\000456': :bytea,
text) B TEeKCTOBOe€e 'escape')
npengcTraBiieHue B
OOHOM nu3
¢dopmMaToB: baseb4,
hex, escape.
dopmMmar escape
mpeobpas3yeT
HyJIEBHIE 0aMThI
u Oauter c 1
B cTapueMm Oure
B BOCBMEDPHUYHEIE
II0CJIegoBaTEeJIbHOCTH
\nnn u Ay6nupyeT
00paTHYI0  KOCYIO
4epTy.
get_bit ( int H3BnekaeT OUT u3|get_bit ( 1
string, offset) CTPOKH '"Th
\00OOomas': :bytea,
45)
get_byte( int H3BnekaeTr 6alT U3|get_byte ( 109
string, offset) CTPOKH 'Th
\00Oomas"': :bytea,
4)
length( string) |int IInuHa  OBOUYHOM|length ( 5
CTPOKH 'Jo
\000se"'::bytea)
md5 ( string) text Beruucnsier MD5-|{md5 ( 8ab2d3c9
Xell CTPOKHU string|'Th 689%aafl8
u BO3BpalaeT | \000omas"': :bytea)|b4958c33
pe3ynsraT B 16- 4c82d8b1
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
set_Dbit ( bytea VYcTanaBnuBaeT set_bit ( Th\000omAs
string, offset, 3Ha4YeHue OUTa B|'Th
newvalue) CTPOKe \00Oomas"': :bytea,
45, 0)
set_byte ( bytea YcraHaBnuBaeT set_byte ( Th\000oQas
string, offset, 3HayeHue OaHTa B|'Th
newvalue) CTpPOKeEe \00OOomas"': :bytea,
4, 64)

s QyHKIUN get_byte U set_byte 0adTH HyMepyeTcsa ¢ 0. DyHKIMU get_bit U set_bit HyMepyloT
OUTH ClIpaBa HaJieBO; Hampumep, 6ut 0 OygeT MeHBIIUM 3HadallluM OUTOM IepBoro Gaiita, a 6uT 15 —
0O0JIBIIIUM 3HAYALIMM OUTOM BTOPOro OaiTa.

CM. TakxXke arperaTHy0 GYHKIHIO string_agg B Pazmesne 9.20 u QyHKIUH OIS PabOTHE C OOIBIITUMU
obbekTaMu B Pazmerne 31.4.

9.6. ®YHKUMUM K onepaTopbl ana padborTbl c GUTOBLIMKU

CTPOKaMH

B sToM pasmerne OmMMCHIBAIOTCS (YHKIIMKM K OIEepPaTOphl, IpemHa3HadeHHEBIe O pPaboThl C OMTOBBIMH
CTPOKaMH, TO €CThb C HAHHBIMU THUIIOB bit M bit varying. IIoMMMO OOBIYHBLIX OEPAaTOPOB CPaBHEHUS,
C TAaKUMM OAHHLIMH MOXKHO MCIIOIb30BaTh OMEPATOPRI, IepeduciaeHHble B Tabmuie 9.13. 3ameThbTe,
YTO OIEePaTopHl &, | U # paboTalOT TOMBKO C ABOMYHBIMU CTPOKAMU OONUHAKOBOM OIUHEIL. OlepaTophl
IOOUTOBOTO COBUI'a COXPAaHAIT OJIMHEI MCXOOHEIX CTPOK, KaK IIOKa3aHO B IIPUMepax.

Ta6auma 9.13. OneparTopsl I/is padoThl C OUTOBBIMH CTPOKAMH

Oneparop OnucaHue IIpumep Pe3ynbTart
| KOHKAaTeHalus B'10001" || B'O11" 10001011

& o6utoBEIl AND B'10001' & B'01101"' 00001

| outoBhiii OR B'10001"' | B'01101" 11101

# 6uToBeiir XOR B'10001' # B'01101"' 11100

~ outoBeiit NOT ~ B'10001" 01110

<< OUTOBBIN COBUT BIIEBO B'10001' << 3 01000

>> OMTOBBIM COABUT BIPABO |B'10001' >> 2 00100

Cnepyromiue ¢pyHKIMHY f13biKa SQL paboTaioT KakK C CUMBOJIBHBIMHY, TaK ¥ C OUTOBBIMY CTPOKAMH: length,
bit_length, octet_length, position, substring, overlay.

C OUTOBBIMU ¥ IBOMYHBIMU CTPOKaMu PaboTaloT PyHKIUU get_bit U set_bit. [Ipu paboTe c GUTOBEIMU
CTPOKaMM 3T QYHKIIMU HyMEPYIOT OUTHI CJIEBA HATPABO W CAMBIN JIEBHIN OUT CYUTAETCS HYJIEBBIM.

Kpowme Toro, 1iensie 3HaYeHUST MOXKHO ITpeoOpa3oBaTh B THUN bit u ob6paTHO. Hampumep:

44::bit (10) 0000101100
44 : :bit (3) 100

cast (=44 as bit(12)) 111111010100
'1110'::bit (4) : :integer 14

3aMeThTe, UTO NpHBemeHWe K TUny «bit» 6e3 mmmHEl OymeT o3HaudaTh IpUBedeHWEe K bit (1), U B
pe3yibTaTe OyOEeT HoydYeH TOJIPKO OOVH MeHee 3Haudalluii OUT 4uca.
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IIpumeuanue

[IpuBeOgeHUe IIEJIOTO YKCJIa K THIY bit (n) KONMUPYeT IpaBbkle n OUT uuciia. Eciu Xke 1ernoe
mpeoOpa3yeTcs B OUTOBYIO CTPOKY OOJbINEH OIWHBI, YeM TpeOyeTcs OJisi 3TOT0 4YHuCiia, OHa
IOTIONHSIETCS CJieBa OMTaMu 3HaKa YHUCIIa.

9.7. NMomck no wadnoHy

Postgres Pro mpemiaraeT Tpu pa3HBIX cliocofa MOMCKa TEKCTa IO IabJIoOHy: TPAaOUuLMOHHEBIN OllepaTop
LIKE si3eika SQL, 0Oojiee coBpeMeHHBI SIMILAR TO (moGaBieHHBIM B SQL:1999) u perynsipHbE
BeIpaxkeHus B ctunie POSIX. IToMuMO OpOCTHIX OIEPaATOPOB, OTBEYAIOIIUX Ha BOIIPOC «COOTBETCTBYET JIU
CTpoOKa 3ToMYy I1abyiony?», B Postgres Pro ecTs GyHKIMU 19 U3BJIEUEHUS MU 3aMEHBI COOTBETCTBYIOIINX
TIOACTPOK U AJIS1 Pa3feIeHus CTPOKM 10 3aJlaHHOMY ITabJIoHYy.

ITogcka3ka

Ecnu 3TuX BCTPOEHHBIX BO3MOXKHOCTEM OKa3bIBAaE€TCS HENOCTAaTOYHO, BBl MOXKeETe HalucaThb
cobcTBeHHBIE (DYHKIMH Ha s13bike Perl umm Tcl.

BauMaHue

XoTs uale BCETO TOUCK IO PEryIspHOMY BHIPaXKEHHWI0 OLIBA€T OYEHb OLICTPHIM, PETyIspPHBIE
BBEIpaXKeHMUS OBIBAIOT M HACTOIBKO CIIOKHBIMH, YTO X 00paboTKa MOKET 3aHSITh TPUITUYHOE BPEMS
1 00BbEM maMATH. [109TOMY OTlacauTech IabIOHOB PETYIIPHBIX BHIPAXKEHUM, MOCTYIAOIINX U3
HEOBEPEHHBIX UCTOYHUKOB. ECTM y Bac HET OPYyroro BHIXOOa, PEKOMEHOYEeTCS BBECTH TalM-ayT
IJ1s OIIePaTOPOB.

IMouck c mabnoHamMu SIMILAR TO HECET Te 3Ke PUCKU 0e30IMaCHOCTH, TaK KaK KOHCTPYKIHUS SIMILAR
TO IIPEOOCTAaBJIAET BO MHOTOM T€ K€ BO3MOXKHOCTH, YTO U PETYJIAPHEIE BhIpaxkeHus B ctuiie POSIX.

[Tonck ¢ LIKE ropasfo Ipolle, YeM ABa APyrue BapuaHTa, I03TOMYy ero 6e30macHee UCII0Ib30BaTh
C He[JOBEPEHHEIMU UCTOYHUKAMU 11a0JIOHOB MOMCKA.

9.7.1. LIKE

crpoka LIKE mab6son [ESCAPE crnencHMBOJI]
crpoka NOT LIKE mabmnor [ESCAPE crnencumMBOII]

BrlpakeHue LIKE BO3BpalllaeT true, eCjii crpoxa COOTBETCTBYET 3alaHHOMY mabaory. (Kak MOXKHO OBIIO
0XKuaaTh, BEIpaxkeHue NOT LIKE Bo3BpaluaeT false, korma LIKE Bo3BpallaeT true, ¥ Ha060pOT. ITOMY
BEIPAXKE€HUIO PABHOCUJILHO BhIpaxkKeHue NOT (cTpoka LIKE mabmioH).)

Ecnu ma6rnor He COOEpPXKUT 3HAKOB MOPOIEHTA ¥ NOOYEPKHBAHUM, Torma IMablIOH IIpPeOCcTaBiseT B
TOYHOCTH CTPOKY ¥ LIKE paboTaeT KakK oIlepaTop cpaBHeHus. [TomuépkuBanue (_) B mabroxne MOAMEHSIET
(BMecCTO Hero IoaAXOOuT) JIF000M CUMBOJI; a 3HAK IIPOIeHTa (%) mogMeHsIeT JII00yIo (B TOM YHC/e B MYCTYIO)
IIOCJIeOBaTEJIFHOCTh CHUMBOJIOB.

HeckonbKO IpuMEpPOB:

'abc' LIKE 'abc' true
'abc' LIKE 'a%' true

'abc' LIKE '_b_ ' true
'abc' LIKE 'c' false

[Ipu mpoBepke Mo mabGIoHy LIKE BCerga pacCMaTPUBAETCs BCS CTpPOKa. [109TOMy, €ClIyd HyXKHO
HAWTH IOCJIEeIOBATEIbHOCTh CHMBOJIOB I'IIe-TO B CepeOWHe CTPOKH, IIa0JIOH MHOIXKEH HAYMHATHCS U
3aKaHYMBATHCS 3HAKAMM IIPOLIEHTA.
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YToOB HAWTH B CTPOKe OyKBaJibHOE BXOXKOEHWE 3HaKa NPOIEeHTa WIM IOJYEPKUBAHUSA, Iepen
COOTBETCTBYIOIIIUM CHMBOJIOM B mabrone HYKHO HOOABUTH CIEICMMBOJI. [I0 yMOJTYaHHIO B Ka4eCTBe
CIIeICUMBOJIa BeIOpaHa o6paTHas KOcasi YepTa, HO C TTOMOIIIbIO ITPEeII0KeHusT ESCAPE MOXKHO BEHIOpATh U
Opyrou. YToOH BKJIIOYUTDH CIIEIICUMBOJI B 1aGJI0H ITOMCKA, TPOAyOIUpynuTe ero.

IIpumMeuyanue

Ecnmu mapamerp standard conforming strings BBIK/IIOYEH, KaX[ObIi CUMBOJI 00paTHOM KOCOM
YepTHl, 3alIUCHIBA€MBIM B TEKCTOBOM KOHCTaHTe, HY2KHO mybnupoBaTh. [logpobHee 3TO OmMCaHO B
[Togpa3mene 4.1.2.1.

TakXke MOXKHO OTKas3aThbCid OT CHEICHMBOJIa, HaIMKCaB ESCAPE "', Tlpm 39TOM MeXaHU3M
CIIELTIOCTIEIOBATEJIbHOCTEN (PaKTUYEeCKU OTKJIIYaeTCs M HCIOJIb30BaTh 3HAKM IMpOLEHTa U
nmoguépKuBaHUsA OYKBaJIbHO B 1abI0HEe HEJIb3S.

BmecTo LIKE MOXKHO HCIIONIb30BaTh KJIIOUEBOE CJI0BO ILIKE, UTOOBI MMOMCK OBII PETUCTP-HE3ABUCUMEBIM
C YU4ETOM TeKyIlle} SI3BIKOBOM Cpenbl. DTOT OllepaTop He ommcaH B cTaHAapTe SQL; 3To pacumupeHue
Postgres Pro.

Kpowme Toro, B Postgres Pro ects omepaTop ~~, paBHO3HAYHBIA LIKE, U ~~*, COOTBETCTBYIOIINUA ILIKE.
EcTpb TakKe OBa omeparopa !~~ U ! ~~*, IpeACcTaBJIdoIIMe NOT LIKE ¥ NOT ILIKE, COOTBETCTBEHHO. Bce
9TU OIIePaTOPHI OTHOCSATCS K 0coOeHHOCTsIM Postgres Pro. Bel MokeTe yBUIETh WX, HAIIPUMEDP, B BEIBOOE
KOMaHOsI EXPLAIN, TaK KakK IIpHu pa3dope 3ampoca IpoBepKa LIKE U ITOOOOHBIE 3aMEHSIIOTCS UMU.

®pa3bl LIKE, ILIKE, NOT LIKE ¥ NOT ILIKE B cuHTakcuce Postgres Pro o6wruHO 0OGpabaTHIBarOTCS
KaK OIlepaTophl; HalpuMep, UX MOZKHO HCIIOJIb30BaTh B KOHCTPYKUUSAX Brpaxenme omepatop ANY
(monBepaxenme), XOTsI MPEJIOXKEeHNE ESCAPE 30eCh OOABUTDH HeJIb351. B HEKOTOPHIX 0COOBIX CIIydYasxX BCE
Ke MOXKeT NoTpeboBaThCs UCIIOIb30BaTh BMECTO HUX HUZKeIexKalllie OlepaTopHI.

9.7.2. PerynsapHbie Bbipa>XeHua SIMILAR TO

crpoka SIMILAR TO mabrnor [ESCAPE crnenyCcHMBOJI]
crpoka NOT SIMILAR TO mabnorn [ESCAPE crnencumMBOI]

OnepaTop SIMILAR TO BO3BpamaeT true unu false B 3aBUCHMOCTU OT TOTO, COOTBETCTBYET JIU HaHHAs
cTpoka 1mabony unu Het. OH paboTaeT Momo6HO onepaTopy LIKE, TOIBKO ero I1abI0Hbl COOTBETCTBYIOT
oIpeneeHUI0 PeryIspPHLIX BEIpaxXeHul B cTaHmapTe SQL. PerynsapHtule Brhipaxenus SQL npencTaBisioT
co00# MI0OOTEITHREIM THOPUI CUHTAKCHCA LIKE C CHHTAKCHCOM OOBIYHBLIX PETYISIPHBIX BHIPAXKEHUH.

Kak m LIKE, ycrnoBue SIMILAR TO HMCTHUHHO, TOJIBKO €C/IM IIaBGJIOH COOTBETCTBYET BCEH CTPOKE; 3TO
OTJINYAETCSI OT YCJIOBUM C PETYISAPHBIMU BHIPAXKEHUSMU, B KOTOPHIX IITAGI0OH MOXKET COOTBETCTBOBATH
mi060% YacTu CTpoKu. Takxke momoOGHO LIKE, SIMILAR TO BOCHPMHUMAET CUMBOJIEL _ ¥ % Kak
3HAKU IIOICTAHOBKH, ITOOMEHsIoNNe 10008 OOUH CUMBOJI WU JII00YI0 OACTPOKY, COOTBETCTBEHHO (B
perynsapHBIX BelpaxkeHusx POSIX UM aHaJTOTUYHEL CUMBOJIBEL . U . *).

IToMuMoO cpencTB omucaHus MIAGI0HOB, MMO3aMMCTBOBAHHEIX OT LIKE, SIMILAR TO IIOAAepP>KUBaeT
CIIeOyIomIve MeTaCUMBOJIEI, YHACIeOOBaHHLIE OT PETyJIspHBIX BeIpaxkeHur POSIX:

* | 03Hay4aeT BHIOOP (OMHOTO M3 OIBYX BapHUAHTOB).

* * 03HauvaeT HOBTOpPeHUeE Ipenuaylnero anemenTa 0 u 6oee pas.

* + O03HAYaeT IIOBTOPEHUE IIPEeObIAyIlero ajgeMenTa 1 u 6osee pas.

* ? O03HaA4YaeT BXOXKIEeHUe npeppinyero sjgemenTta 0 unm 1 pas.

* {m} O3HAYaeT MOBTOPSET IPEObIAYIIero 3IeMeHTa POBHO m pas.

* {m, } O3HAYaeT NOBTOPEHUE NPEOLIAYIIETo 3JiIeMeHTa m uinu 0ojee pas.

* {m,n} O3HA4YaeT NOBTOPEHUE MIPEOLIOYILIEro 3JIeMeHTa He MeHee 4eM m ¥ He 6ojiee 4eM n pas.

* CkoOKH () 00BEOMHSIOT HECKOJIBKO 3JIEMEHTOB B OJHY JIOTUYECKYIO IPYIIITY.
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* KsampaTHbBIe CKOOKH [ ...] 0003HA4YalT KJIacC CUMBOJIOB TakK K€, KaK U B PETryJIIPHBIX BEIPAZKEHUSIX
POSIX.

OﬁpaTI/ITe BHUMaHUNeE, TOYKA (.) He SIBJISIeTCS MEeTAaCHMBOJIOM [IJIs omnepaTtopa SIMILAR TO.

Kak u ¢ LIKE, oOpaTHas Kocas 4YepTa OTMEeHsIeT CIIellalbHoe 3HaueHune 10000 U3 3THX MEeTAaCHMBOJIOB,
a ImpenoxXeHne ESCAPE ITO3BOJIIET BHIOPATh APYT O CHEIICHMBOJI.

HeckonbKO IpuMEpPOB:

'abc' SIMILAR TO 'abc' true
'abc' SIMILAR TO 'a' false
'abc' SIMILAR TO '$(b|d)%' true
'abc' SIMILAR TO '"(b|c)%' false

OyHKIOUS substring C TpeMs IIapaMeTpaMM, substring(crpoxa from mabmoH for cHENCHMBOM)
U3BJIEKAET NOACTPOKY, COOTBETCTBYIOIIYIO IIabIOHYy perynsspHoro Beipaxkenus SQL. Kak 1 ¢ SIMILAR TO,
yKa3aHHOMY IIabI0HY MOJI?KHA COOTBETCTBOBATDH BCSI CTPOKA; B IPOTUBHOM ciiy4dae QyHKIUSA He HAUOET
Huyero u BepHET NULL. 1151 o603HaYeHUs YacTy m1abioHa, KoTopas oJizKHa OBITh BO3BpPAaIllleHa B CIIydae
ycriexa, 11abJIoH [OJIKEeH CcofmepKaTh [Ba CIIEIICHMMBOJIa M KaBBIYKU (") mOCe KaxKAaoro. dTa (GpyHKIIUS
BO3BpalllaeT 4yacTh mabjoHa MeXay ABYMS TaKMMU MapKepaMu.

HeckonbKo IpUMEPOB C MapKepaMu #", BHIAENSIONIMMY BO3BpaIllaeMyl0 CTPOKY:

substring ('foobar' from '$#"o_b#"%' for '#') oob
substring ('foobar' from '#"o_b#"%' for '#') NULL

9.7.3. PerynsapHsblie Bbipa>xeHusa POSIX

B TabGnume 9.14 mepeducieHBH BCE CYIIECTBYIOUINME OIEPaTOPHl OJIS IIPOBEPKU CTPOK PETYISIPHBLIMHU
BeIpaxkeHusaMu POSIX.

Ta0auma 9.14. Oneparopsl peryjiasipHbIX BbIpazKeHHH

Onepartop Omnucanue IIpumMmep

~ [TpoBepseT COOTBETCTBHUE|'thomas' ~ '.*thomas.*'
pPerynsapHoOMY  BEBEIPAXXEHUIO C
Y4ETOM perucrpa

~k IIpoBepsieT COOTBETCTBUE|'thomas' ~* '.*Thomas.*'
perynspHoMy BhIpaXeHUio 06e3
y4éTa perucrpa

I~ ITpoBepseT HEeCOOTBEeTCTBHE|'thomas' !~ '.*Thomas.*'
PEeryisipHOMY  BHIDAQXKE€HUIO C
Y4ETOM perucrpa

L~k ITpoBepsieT HEeCOOTBETCTBHUE| 'thomas' !~* '.*vadim.*'
PETrynsipHOMY BHIpaXKeHuIo 0e3
y4€Ta perucrpa

Perynsipusie Bripaxkenusi POSIX nmpepocTaBisiioT 60jiee MOIIHBIE CPECTBA ITOMCKaA I10 I1aboHaM, YeM
OIlepaTopHl LIKE U SIMILAR TO. Bo MHOrux KomMaHzmax Unix, TakKuX Kak egrep, sed U awk UCIHOIb3yeTCH
SI3BIK Ta6JIOHOB, TTOXOXKUY Ha ONMUCAHHBIN 30€Ch.

PerymnsipHoe BBIpakeHHMe — 3TO IIOCJIEIOBATENbHOCTH CHMBOJIOB, IPEMNCTABIISIONIAs COOOM KpaTKoe
ompepnesieHre Habopa CTPOK (peaysaspHoe MHodcecmeo). CTpoKa CYHTAeTCsd COOTBETCTBYIOIIEH
PETYNSIPHOMY BBIPAXKEHHUIO, €CJIM OHA SBJISETCS YIJIEHOM PETyISIPHOr0 MHOXKECTBa, OIHCHEIBAEMOTO
PETYNSIPHBEIM BHIpakeHWeM. Kak ¥ [y LIKE, CHUMBOJE IIabGjioHa HEMOCPeOCTBEHHO COOTBETCTBYIOT
CUMBOJIaM CTPOKH, 3a UCKIIOYEHUEM CIIeITHaJIbHEIX CHMBOJIOB SI3bIKa PETYIISIPHBIX BRIpaKeHul. I1pu aToM
CTIEI[CUMBOJIBl PETYJIIPHBIX BHIPAXKEHUN OTIMYAETCS OT CIELCUMBONOB LIKE. B oTnuyue oT mabioHOB
LIKE, PeryjasipHOe BBIpakeHHe MOXKEeT COBHalaTh C JII000M YacCThi0 CTPOKHU, E€CIU TOJIbKO OHO He
MIPUBSI3aHO SIBHO K HaYaly U/UIKU KOHITY CTPOKH.
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Heckonbko mpuMepOB:

'abc' ~ 'abc! true
'abc' ~ '"a’ true
'abc' ~ "(bld)' true
'abc' ~ """ (blc)' false

Bonee noapo6Ho A3bIK 1m1ab1oH0B B cTune POSIX onucan HuXe.

OYHKIUSA substring C OByMd IIapaMeTpaMy, substring (crpoxa from mabaon), U3BJIEKaET IIOACTPOKY,
COOTBETCTBYIOINIYyIO 1IabIOHY perynaspHoOro BeipaxkeHusi POSIX. OnHa Bo3BpalllaeT ¢parMeHT TEKCTa,
nogxoasmui 1maboHy, eClIM TaKoBOM HaxomuTcss B cTpoke, nmubo NULL B mpotuBHOM cnydae. Ho
ecnu 1m1abJIoH COOePKUT CKOOKM, OHa BO3BpalllaeT IIEPBOE IOABLIpaxKeHue, 3aKII0YEHHOE B CKOOKHU (TO,
KOTOPO€E HAauYMHAETCs C CaMOU IIePBOM OTKpBIBAIOINIel CKOOKH). EC/u BBl XOTHUTE MCIOIb30BAaTh CKOOKM,
HO He B TaKOM 0C000M pezKUMe, MOKHO IIPOCTO 3aK/II0YUThH B HUX BCE BhIpaxkeHUe. Eciu Xe BaM HYKHO
BKJIIOUUTh CKOOKM B 1IaGJI0OH A0 ITOABHIPAXKEHMS, KOTOPOE BBl XOTUTE M3BJIeYb, 3TO MOXKHO CHENaTh,
UCTIOJIL3YS I'PYIITEl 6€3 3axBaTa, KOTOPhle OYAYT OIUCAaHB HUXKE.

HeckonbKO IpuMeEpPOB:

substring('foobar' from 'o.b') oob
substring('foobar' from 'o(.)b"') o

OYHKIUS regexp_replace MOOCTABISET OPYrOM TEKCT BMECTO IIOACTPOK, COOTBETCTBYIOIINX ITabGI0HaM
perynsapHbx BelpaxkeHuu POSIX. OHa mMeeT CHUHTAKCHUC regexp_replace(ucxomrasg_crpoxa, mabnoH,
zamena [, ¢pnarul). ECU mcxommag_crpoxa He COOEpPXKUT ¢parMeHTa, MOOXOIOAIIEro oA mabaoH, OHA
BO3BpalaeTcsa Heu3sMeHHOU. Ecim Xe COOTBEeTCTBUE HaXOOUTCsA, BO3BpPaAllla€TCsA HcxogHad_CTpoka,
B KOTOPOM BMECTO COOTBETCTBYIOIIETO ¢dparMeHTa IIOACTaBISAETCSA samena. CTpPOKa samMena MOXKET
comepkaTh \n, TOe n — Yucio oT 1 mo 9, yKa3slBatolllee Ha UCXOOHBIN QparMeHT, COOTBETCTBYIOIIUN n-OMY
MMOOBBIPAXKEHHIO B CKOOKaX, 1 MOXKeT cofiepzkKaTh 0003HaYeHue \&, yKasbIBawIee, 4To OymeT BCTaBJIEH
(bparmMeHT, COOTBETCTBYIOIINI BCceMy abnoHy. Eciu XKe B TEKCT 3aMeHbl HY?KHO BKIIOUUTH 00PaTHYIO
KOCyl0 4epTy OyKBalbHO, ciledyeT HamucaTb \\. B Heo0s3aTelIbHOM mHapaMeTpe o¢rarx IEPemaéTcs
TEKCTOBasi CTPOKa, cComepzKalllas HOJIb WM 0Oojiee OOgHOOYKBEHHBIX (hJIaroB, MEHSIOIIUX MIOBeHeHHEe
byHukIuu. ®ar i BKIO4YaeT NOUCK 0e3 y4éTa PerucTpa, a gyar g ykasrslBaeT, YTO 3aMEHSITHCS TOIXKHEI
BCe MOAXO[sIiue IMOACTPOKH, a He TOJIbKO mepBas u3 Hux. [lomycTumMmble ¢raru (KpoMe g) ONMCAHBI B
Tabmnuie 9.22.

HeckonpKO IpuMeEpPOB:

regexp_replace ('foobarbaz', 'b..', 'X'")
fooXbaz
regexp_replace ('foobarbaz', 'b..', 'X', 'g'")
fooXX
regexp_replace ('foobarbaz', 'b(..)', 'X\1Y', 'g")
fooXarYXazyY

OYHKIUSA regexp_matches BO3BpallaeT TEKCTOBHIM MaCCHUB M3 BCeX IMIOOXOOSNINX IIOACTPOK,
TIOJIy4YeHHBIX B pe3yJibTaTe IIPUMeHeHUs peryasapHoro BeipaxeHusa POSIX. OHa uMeeT CHHTaKCHUC
regexp_matches(crpoxa, mabmon [, pnaru]). OTa QYHKIMS MOXKET BOBCE HE BEPHYTH CTPOK UJIUM BEPHYTH
OOHY U HECKOJILKO CTPOK (CM. onucaHue dara g Huxke). Eciiu ma6ror He HAXOOUTCS B CTPOKE, QYHKITUS
He BO3BpalllaeT CTPOK. Eciu 1mablioH He COOep KUT IIOABHIPAXKEHUU B CKOOKAX, TOTHda [JIA KaXKmou
CTPOKY BO3BPAILlAa€TCSI MAaCCHUB C OOHUM 3JIEMEHTOM, COOEePIKAIIUM IIOACTPOKY, COOTBETCTBYIOIIYIO BCEMY
mabnony. Ecnu ke maGioH CONEPXKUT IMOABBIPAXKEHWS B CKOOKaX, (GYHKLMS BO3BpAIllaeT MaCCUB
3JIEMEHTOB, B KOTOPOM n-# 3JIEMEHT COOTBETCTBYET n-MY IIOOBBEIPAKEHUIO B CKOOKaX (He cuuTasi CKOOKHU
«be3 3axBaTar»; mogpodHee 06 3TOM HUXKE). B He0Osa3aTeIbHOM ITapaMeTpe ¢raru IepefaéTcs TEKCTOBas
CTPOKa, comepkalas HOIb UM 60jiee OMHOOYKBEHHBIX (hJIarOB, MEHSIONINX ToBefmeHue QyHKiunu. dnar
g YKa3bBaeT, 4TO (yHKIUS OOIXKHA HAXOOUTH B CTPOKE HE TOIbKO IIEPBOE, @ BCE COOTBETCTBUS
ma6I0Hy, ¥ BO3BpAIlaTh CTPOKY AJISA KaXKOOI'0 COOTBETCTBUA. [lomycTuMble ¢aru (KpoMe g) OMUCAHBI
B Tabmnuie 9.22.
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Heckonbko mpuMepOB:

SELECT regexp_matches ('foobarbequebaz', ' (bar) (beque)');
regexp_matches

{bar,beque}

(1 row)

SELECT regexp_matches (

'foobarbequebazilbarfbonk', '(b["bl+) (b["b]I+)', 'g');
regexp_matches

{bar,beque}

{bazil,barf}

(2 rows)

SELECT regexp_matches ('foobarbequebaz', 'barbeque');
regexp_matches

{barbeque}

(1 row)

[Oobuthecs, 4ToOB PYyHKIMS regexp_matches () Bcerga Bo3Bpalaja OOHY CTPOKY, MOXKHO C IIOMOIIBLIO
BJIOKEHHOTO II0A3aIIpoca; 3T0 0COOEHHO IT0JIE3HO B CIIMCKe BEIOOPKU SELECT, KOra HY2KHO IIOJTy4YUTh BCE
CTPOKHM, B TOM YHCJIe ¥ He COOTBETCTBYIOIINE MIa0IOHY:

SELECT coll, (SELECT regexp_matches(col2, ' (bar) (beque)')) FROM tab;

OYHKIUS regexp_split_to_table pas3menseT CTPOKY, HCIONL3ys B KadeCTBe pa3mesIuTesns InabiioH
perynsapHoro BeipaxkeHus POSIX. OHa mMeeT CHUHTAKCHUC regexp_split_to_table(crpoxa, mabmow [,
¢naru]). Ecmu ma6ron He HaAXOOUTCS B IIepedaHHON CTPOKE, BO3BpalllaeTCs BCS crpoxa ILETNKOM.
Ecny HaxomuTCcd MUHMMYM OOHO BXOXKMOEHUeE, OIS KaXOOTr0 TAaKOTO0 BXOXKOEHUS BO3BpallaeTCs TEKCT
OT KOHIIa IpeObIAyIIero BXOXOeHUsa (UM Hadajla CTPOKM) OO Hadaja BxOoXpaeHus. [Tocrne mocnemHero
HaUEeHHOT0 BXOXK/eHUs Bo3BpalllaeTcsi ¢parMeHT OT ero KOHIIa 0 KOHIIa CTPOKU. B Heob6s13aTeIbHOM
nmapaMmeTpe ¢aaru IepenaeTcs TEKCTOBas CTPOKaA, comepkalias Holb UIu 60ee 0fHOOYKBEHHEIX (py1aros,
MeHSIOmUX moBegeHue GyHkuuu. ®maru, KOTOphle NOAePKUBaAET regexp_split_to_table, ONMCAHEL B
Tab6muie 9.22.

QYHKHHH regexp_split_to_array BeméT cebA IIOOoOOHO regexp_split_to_table, 3a HCKJIIYEHUEM
TOTO, YTO regexp_split_to_array BO3BpalllaeT pe3yJIbTaT B MaCCUBE 9JIEMEHTOB TUIIA text. OHa UMeeT
CUHTAKCHUC regexp_split_to_array(crpoxa, mabnon [, pnaru]). [lapaMeTprl y 3TOM QYHKIIMU Te Ke, UTO
Ny regexp_split_to_table.

HeckonbK0 IpuMepPOB:

SELECT foo FROM regexp_split_to_table('the quick brown fox jumps over the lazy dog',
'"\s+') AS foo;
foo
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SELECT regexp_split_to_array('the quick brown fox Jjumps over the lazy dog', '\s+');
regexp_split_to_array
{the, quick,brown, fox, jumps, over, the, lazy, dog}
(1 row)

SELECT foo FROM regexp_split_to_table('the quick brown fox', '\s*') AS foo;
foo

6 rows)

Kak moka3bsIBaeT MOCIemHU TpuMep, QYHKIUN pa3gesieHus 10 PeryIsSPHEIM BEPAaKeHUSIM UTHOPUPYIOT
BXOXKOEHHsI HYJIeBOM IOIHMHLI, HOYIIHEe B Hadale M B KOHIE CTPOKH, a TaKxXKe HeIoCpedCTBeHHO
3a IpeObIgyIIUM BXOXKIEHHEeM. IDTO MHOBemeHHe IPOTHBOPEYUT CTPOrOMY OIPEIeNIeHWIO0 IIOHCKa II0
PETYNSIPHBIM BBIPAXKEHUSIM, KOTOPBIM peanu3yeT regexp_matches, HO OOBIYHO Oojiee ymoOHO Ha
mpakTuke. [Tomo6GHOe moBemeHre HaOII0maeTCcsa ¥ B IPYTUX IPOTPAaMMHEBIX cpefiax, HanpuMep B Perl.

9.7.3.1. MNoapoOHOe onucaHue perysifaipHbiX Bblpa>keHun

PerynapHrle BhIpaxkeHUus B Postgres Pro peanm3oBaHBI C HCIONb30BaHUEM IIPOrPaMMHOI0O MaKeTa,
KOTOpBIM pas3paboran I'eupu Cmencep (Henry Spencer). IlpakTHYeCKH BCE CJIeHyiolllee OIHCaHHe
PETYIIPHEBIX BEIPaXKEeHUM JIOCJIOBHO CKOIIMPOBAHO U3 €r0 PyKOBOMCTBA.

PerynspHuoe Bripaxkenue (Regular expression, RE), cornacuo ompepnenenuio B POSIX 1003.2, MmoxeT
uMeThb naBe ¢opMbl: pacwiupeHHoe RE unu ERE (rpy06o roBopsi, 9TO BBIPaXKEHUs, KOTOPhIE ITOHUMAET
egrep) u npocmoe RE unu BRE (rpy6o roBopsi, 9To BeIpaxkeHus Oist ed). Postgres Pro moggepxuBaeT 06e
¢dopMEI, a KpoMe TOTO peanu3yeT HEKOTOpPhlEe pacCIIMpeHusa, He IPenyCMOTpeHHble cTaHmapToM POSIX,
HO IIMPOKO MCIIOJIb3yeMble BCJIEICTBHE HMX OOCTYIIHOCTH B HEKOTOPHIX SA3BbIKaX IIPOTrpaMMUPOBAHMUS,
Hanpumep B Perl m Tcl. PerynspHble BBIpaKe€HHS, MCIIONb3YIOLINME 3TH HecoBMecTuMBle ¢ POSIX
pacmmpeHus, 3Oech Ha3bBalTcAd ycogepuweHcmeosaHHbiMu RE wunum ARE. ARE npakTuyecku
IpencTaBisioT coboi HagMHOkecTBO ERE, Torga kak BRE oTnn4aiTCsS HEKOTOPOI HECOBMECTHUMOCTLIO
B 3amIKCcH (IIOMHMO TOTO, YTO OHU ropa3mo 6ojiee orpanuyensl). CHauyasa Mul onuieM ¢dopMiel ARE 1 ERE,
OTMETHUB 0COOEeHHOCTH, TpucytIue TonbKo ARE, a 3aTeM pacckaxkeMm, 4eM OT HUX oTiim4aoTcsa BRE.

IIpuMmeyanue

Postgres Pro n3HadanbHO BCerpa IIpeaIrojaraeT, YTO PerylIsapHoe BeIpaXKeHue cjaenyeT IIpaBujaM
ARE. OgHaKO MOXKHO HepPeKIIOYUTLCS Ha 6onee orpanudyeHHbie npaBunia ERE unu BRE, mo6aBus
B mabmoH RE ecmpoeHHblli napamemp, Kak omucaHo B ITompasmerne 9.7.3.4. 3To MOXKeT OBITh
[I0JIE3HO [JIsI COBMECTHMOCTHU C IpHUI0oXKeHUusaMH, oxungaomuMu oT CYB]Il cTpororo cienoBaHUs
npasuiaM POSIX 1003.2.
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PerynsipHoe BEIpazkeHHe ONPENeNsieTCs KaK OfHa uin 6ojiee semasell, pa3menéHHbx cuMBonamu |. OHO
CYUTAETCSI COOTBETCTBYIOIINM BCEMY, YTO COOTBETCTBYET OIHOM U3 3TUX BETBEM.

BeTBb — 3TO HOJIb UJIM HECKOJIBKO K0/1UYECMBEHHbIX AMOMO8 WU 02PAHUYeHUll, COEIUHEHHEIX BMECTe.
CoOTBeTCTBHE BETBHM B IeoM 00pa3yeTCcss W3 COOTBETCTBHUS IIEPBOM YACTH, 3a KOTOPHIM CledyeT
COOTBETCTBHE BTOPOM YaCTH U T. [I.; IyCTON BETBU COOTBETCTBYET IIyCTasi CTPOKA.

KonmyecTBEeHHBIE aTOM — 3TO amoM, 3a KOTOPHIM MOXKET CJIefoBaTh onpedeaumesb Koauuecmaed.
Be3 aToro onpenenuTens eMy COOTBETCTBYET OOHO BXOXAeHUe aToMa. C ompemenuTeieM KOJIWYeCTBa
€My MOXeT COOTBETCTBOBaTb HEKOTOPOE YHCJIO BXOXK[OEHHM 3TOr0 aTroMa. Bce BO3MOXKHBIE AMOMbl
nepeunciaeHs B Tabnuiie 9.15. BapuaHTH oIlpefenuTenei KOJIM4eCTBa U UX 3HAUYEHUS IIePeYnCIIeHEl B
Tab6mure 9.16.

OZpGHUlleHUI-O COOTBETCTBYET IIyCTasd CTPOKaA, HO 3TO COOTBETCTBME BO3MOZXKHO TOJIBKO IIPU BEIIIOJIHEHUN
OHpeJIeHéHHI:IX YCHOBHfI. Ol"paHI/I‘-IeHI/IH MOT'YT UCIIOJIB30BATBCSA TaM 2Ke, I'l€ U aTOMEI, 3a UCKIIIOYEHHUEM
TOT'O, YTO HUX HEJIb34d HOOIIOJIHATH OIIPpeneIuTeJIAMHU KOJIM4YeCTBa. HpOCTLIe OrpaHUYEHHsA IIOKa3aHEI B
Ta6m/1ue 9.17; HEKOTODPEBIE OOIIOJIHUTEJIBHBIE OTPDAaHUYEHNA OIIMCAaHBI HUXKE.

Tao0auma 9.15. ATOMBI peryjasipHbIX BbIpazKeHHH

AToMm Onucanue

( re) (rme re — moboe peryasipHOe BHIPaXKeHUE)
OITMCHIBAET COOTBETCTBUE re, IIPU ITOM [HAHHOE
COOTBETCTBHE 3axXBaThIBAETCS IJI MOCHedylolein
006paboTKu

(?: re) mogoOHO TMPenBIOyIIeMy, HO COOTBETCTBHUE He
3axBaTeiBaeTcs (T. e. 3To Habop CKOOOK «06e3
3axBaTa») (IpUMeHUMO TONBKO K ARE)

COOTBETCTBYeT JTI060My CUMBOJIY

[ cuMBOmEI] ablpaxceHue 8 K8aoOpamHbix CKOOKax,
COOTBETCTByeT ITI000MYy U3 cmmsosos (IOOPOOHEE
9TO onmcaHo B [lompa3zmerne 9.7.3.2)

\k (rme k¥ — He andpaBUTHO-IIMGPOBON CHUMBOJI)
COOTBETCTBYET OOBIYHOMY CUMBOJIY OYKBaJILHO, T. €.
\\ COOTBETCTBYeT 0OPATHON KOCOU YepTe

\c rome c¢ — andaBUTHO-IUGPOBOM CUMBOI (3a
KOTOPHIM MOTYT CJI€JOBaTh OPYyTHME CUMBOJIBEI), 3TO
cneuycumeosn, cM. [logpazmen 9.7.3.3 (IpuMeHUM
TonbkO0 K ARE; B ERE u BRE 3tomMy artomy
COOTBETCTBYET C)

{ KOT[a 3a 3TUM CHMBOJIOM CliefyeT 000l CHUMBOJI,

KpoMe LH(}PE, 3TOT aTOM COOTBETCTBYET JIEBOMU
¢urypHoit ckoOke ({), eciu ke 3a HUM CJIeOyeT
uudpa, 3T0 oOO3HAYAET HAYANO rpaxuns (CM.
HUXe)

x (rme x — OOWH CUMBOJI, HE MMEIOLINY CIIeNuaalbHOI 0
3HA4YEHUsI) COOTBETCTBYET 3TOMY CHMBOJLY

Bripaxenue RE He MOKeT 3aKaHUMBATHLCSA 00PATHOM KOCOM 4epToi (\).

IIpumMeuyanue

Ecnmu mapamerp standard conforming strings BBIK/IIOUEH, KaXObIi CHUMBOJI OOpPaTHOM KOCOM
YepThI, 3alIMCEIBAaEMEBIM B TEKCTOBOM KOHCTAHTE, Hy>KHO Ayb6nupoBaTs. [logpobHee 3TO onKCaHO B
[Togpa3mene 4.1.2.1.
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Tadoinuna 9.16. OnpeaeIuTeIH KOJIHYECTBA B PEr'Y/ISIPHBIX BHIPAaKEHHUSIX

Onpenenureiib

CoorBeTCTBYET

*

0 unu OoJjiee BXOXKIEHUN aToMa

+

1 unu 6oyiee BXOXOEHUHN aToMa

?

0 unu 1 BXOXOeHUe aToMa

{m}

POBHO m BXOXIOEHUU aTOMa

{m, }

m WU 0oJiee BXOXKOEHUM aToMa

{m, n}

OT m 10 n (BKJII0OYas I'PAHUIIBI) BXOXKIEHUN aToOMa; m
He MOXeT OBITh OOJIBIIIE n

*

He 2XXaJHasl Bepcus *

+2

He XKadHad BepCud +

?7?

He XaJHasda BepPCHu4d ?

{m}?

He XXaJHas BepCusi {m}

{m, }?

He XXafHas Bepcus {m, }

{m, n}?

He XXaJHas Bepcus {m, n}

B dopMmax c {...} YHClIa m ¥ n OIIPENENISIOT TaK Ha3kIBaeMble 2PAHULbl KOJIMYECTBa. DTH YKCIIa JOJIKHEI
OBITH 0E€33HAaKOBLIMU OECATUYHBIMU IIEJIBIMUA B nuanas3oHe oT 0 mo 255 BKIIIOUUTEJIbHO.

He scaoHble onipenenutenu (OomnycTumble TOMbKO B ARE) onuMCHBAIOT Te Ke BO3MOXKHEBIE COOTBETCTBUS,
YTO W aHAJIOTUYHBIE UM OOBIYHEBIE («J#CAOHble»), HO MPENNOoYMTaloT BHIOMUpATh HauWMeHbIlee, a He
Haubosblllee KOMUYECTBO BxoxkaeHu. [logpobHee aTo onucano B [loapasnene 9.7.3.5.

IIpumMeuyanue

OmnpepenuTenu KOJMWYECTBA HE MOTYT CJIEHOBaTh OOWH 3a OPYTHUM, HAOpPUMED 3aluCh **
OymeT ommbGouHOM. KpoMme TOTO, OmpemenuTesnu HEe MOTYT CTOSITh B Hadaje BHIPAXKEHUS WU
IIOJBBLIPAKEeHUS U UATH Cpaly Hocjie * UiIH |.

Tadoiauna 9.17. OrpaHHYeHHsI B PET'Y/ISIPHBIX BhIPAaKE€HHUSIX

OrpasudyeHue

Onucanue

COOTBETCTBYET Haudally CTPOKHU

COOTBETCTBYET KOHIIY CTPOKH

no3umueHbll npocmomp  enepéo HaXOoOuT
COOTBETCTBHE TaM, I'l€ Ha4YMWHaeTCd IIOOCTPOKa,
cooTBeTCTBYyIoIas re (Tonbko A ARE)

Hea2amueHbll npocmomp anepéo HaXOOuUT
COOTBETCTBUE TaM, Iie He HauMHaeTCs IIOACTPOKa,
COOTBeTCTByMOIIasA re (Tonbko O ARE)

Nno3umueHblil npocmomp Haszao HaXOIOuT
COOTBETCTBUE TaM, I'le 3aKaH4YMBaeTCH MMOJACTPOKaA,
cooTBeTCTBYyIOIasa re (Tonbko A ARE)

(?<! re)

Hea2amueHbll npocmomp Ha3ao HaXOOuUT
COOTBETCTBHME TaM, TIOe He 3aKaH4YUBaAeTCs
IIOACTPOKA, COOTBETCTByIOIas re (TONBKO [JIs
ARE)
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OrpaHu4YeHUsI IPOCMOTPA BIEPEN M Ha3ad He MOTYT COOepKaTh ccblaku Ha3aod (cMm. ITogpasmen 9.7.3.3),
¥ BCe CKOOKM B HUX CUUTAIOTCS «CKOOKaMu 6e3 3axBaTa.

9.7.3.2. Bbipa>keHus B KBagpaTHbIX CKOOKax

BuipadiceHue 8 K8a0pamHbiX CKOOKAX COOEPZKHUT CINCOK CHMBOJIOB, 3aKIIOUEHHBI B []. OOBIYHO
€My COOTBETCTByeT Jii000¥# CHUMBOI M3 chucKa (00 HMCKIIIOUEeHWM HamucaHO HuXke). Ecmu cmucok
Ha4YMHaEeTCsd C *, EMy COOTBETCTBYET JIt000M CUMBOJI, KOTOPHLIY He TIePeuuncisieTcs qajiee B 9TOM CIIHCKE.
Ecnu mBa cMMBOJIa B CHMCKE Pa3OesiloTCS 3HAKOM —, 9TO BOCIPHHMMAETCS KakK KpaTKas 3allucCh
TIOJTHOTO WMHTEepBaja CHMBOJIOB MEXKIOYy OByMS 3adaHHBIMM (M BKIIOYAs HX) B MOPSOKE COPTUPOBKU;
HampuMep BeipaxkeHuio [0-9] B ASCII cooTBercTByeT mtobas mecsTuyHas nudpa. [IBa MHTepBana
He MOTYT pa3fensiTh OOHY I'PAHUITy, T. €. BEIpaXXeHUe a-c-e HEOOMyCTHUMO. MHTepBambl 3aBUCSAT OT
TIOPSITKA COPTHUPOBKH, KOTOPHIM MOXKET MEHSITHCS, IIO9TOMY B IIEPEHOCUMBIX IIporpaMMax UX IydIlle He
UCTO0JIL30BaTh.

YT0o6BI BKITIOUUTE B CITUCOK ], 9TOT CUMBOJI HY2KHO HalMCcaTh IePBLIM (Cpa3y 3a ", eCJIM OH IIPUCYTCTBYET).
YTo6BI BKIIIOUUTE B CIIMCOK CUMBOJI —, €70 HYy?KHO HalluCaTh IIEPBEIM UJIM IIOCTIEOHUM, TUOO0 KakK BTOPYIO
TpaHUIly UHTepBasa. YKa3aTh — B KaUueCTBe IIEPBOY I'PAHUIIEI MHTEPBaJI MOXKHO, 3aKJIIOUUB €70 MeXy | .
¥ .], 4TOOBLI OH CTaJ 3JIEMEHTOM COPTHPOBKHU (CM. HMKe). 3a UCKITIOYEHUEM 9TUX CHUMBOJIOB, HEKOTOPHIX
KoMOuHamui ¢ [ (cM. crenyromiue ab3arnwl) U cnencuMBojioB (B ARE), Bce ocTanbHBIE CIiellUabHBIE
CUMBOJIH B KBAAPATHHIX CKOOKaX TEPSIOT CBOE 0coboe 3HadYeHue. B 4acTHOCTH, CUMBOJI \ O ITpaBUjIaM
ERE unu BRE BocmpuHMMAaeTCS KaK OOBIYHEIM, XO0TsI B ARE 0H 9KpaHUPYeT CUMBOJI, CIIEOVIOIIUI 3a HUM.

BrlpaxkeHusi B KBaApaTHBIX CKOOKax MOTYT coAepzKaTb 3JIEMEHT COPTHUPOBKU (CHMBOJI UJIHU
IoClemoBaTEeIbHOCTh CHMBOJIOB HIM HUMS TaKOM IIOCJTIed0oBaTEeNNbHOCTH), ommpenesieHnue KOTOPOro
3aKJjlo4daeTrca Mexay [. H  .]. Onpenenmor.uaﬂ €ro IIOCJIIegOBATEJIbHOCTE BOCIIPDHMHHMMAETCAd B
BEIPDA2KE€HUU B CKoOKax Kak OWH 3JIEMEHT. JTO MMO3BOISET BK/IIOYATh B TaKue BEIDAXKEHUA 3JIEMEHTEI,
COOTBETCTBYIOIIIME IIOCIIEO0BATEJIBHOCTU HECKOJIBKUX CHMMBOJIOB. HaHpI/IMep, C 3JIEMEHTOM COPTHUPOBKHU
ch B KBAAPATHBIX CKOOKax pPeryinsipHOMY BBIPAXKE€HHUIO [[.ch.]]*c 6YJIYT COOTBETCTBOBATH IIE€PBEIE IIATH
CHMBOJIOB CTPOKH chchcec.

IIpumeuanue

B mHacrosdiee BpeMsi Postgres Pro ne IIOOOEPXKUBAET 3JIEMEHThHI COPTHPOBKH, COCTOMAIIINE H3
HECKOJIBKHUX CUMBOJIOB. JTa I/IH(bOpMaI.[I/IH OTHOCHUTCSA K BOSMO2XKHOMY B GYI[YH.IGM IIOBEOEHHUIO.

B kBampaTHHIX CKOOKaxX MOTYT COOEPZKAaTbCs 3JIEMEHTHEI COPTUPOBKHU, 3aKIIOUEHHBIE MEXOYy (= U =],
0003HavaIomue K/A4dCcCbl IKBUBA/AEHMHOCMU, T. €. MOCJIEAOBATETLHOCTH CHUMBOJIOB M3 BCEX 3JIEMEHTOB
COPTUPOBKY, SKBUBAJIEHTHBEIX yKa3aHHOMY, BKi04Yass ero camoro. (Ecnum pms aToro cuMBOia HET
9KBHUBAJIEHTHHIX, OH 00pabaThIiBaeTCsI KaK 3aKITIIOYEHHBIN MeXOy [ . u . ].) Hampumep, eciiu e u & — YJI€HH
OIHOTO KJIacCca 9KBUBAJIEHTHOCTH, BHIPAXKEHUS [ [=e=]], [[=&=]] U [e&] OyOyT paBHO3HauHBIMU. Knacc
9KBUBAJIEHTHOCTH HEJIh3sI YKa3aTh B KAYeCTBE TPaHUITLI HHTEpPBania.

B kBagpaTHBEIX CKOOKaX MOXKET TaKzKe COMepPKaThCsA MM KjlacCa CUMBOJIOB, 3aK/IIOUYEHHOE MEXKAY [: U
: ], ¥ 3aMeHdI0Iee CIIICOK BCeX CUMBOJIOB 9TOI'0 KJjlacca. CTaHJIapTHBIe HMEHa KJIaCCOB: alnum, alpha,
blank, cntrl, digit, graph, lower, print, punct, space, upper U xdigit. Bech 3TOT Ha60p KJIaCCOB
onpenenéH B ctype 1 OH MOZXKEeT MEHATHCA B 3aBUCHUMOCTH OT JIOKAJIN (ﬂSLIKOBOﬁ CpeJIbI). Knacc cumBoJioB
TaK2Ke HeJIb3s UCIIOJIb30BATh B KA4YE€CTBE€ I'PAHUIIEI UHTEPBAJlaA.

Ectb mgBa o0coObIX BuOa BHIPaKeHUNW B KBagpaTHHIX CKOOKax: BBIpAXXeHUS [[:<:]] #U [[:>:]],
IpenCcTaBIIsIoONIe co00M OrpaHUYEHMsI, COOTBETCTBYIOIIME ITIYCTHIM CTPOKaM B Haudajle M KOHIIE CJIOBa.
C0BO B TaHHOM KOHTEKCTE OIIpelessieTCsl KakK I0CJIeqOBaTEeNbHOCTb CIIOBOCOCTABIISIOIINX CUMBOJIOB,
mepen WU II0Cjie KOTOPOM HET CIOBOCOCTABISIONIMX CHMBOJIOB. CJIOBOCOCTABASAIOIINN CUMBOI — 3TO
CUMBOJI Kjlacca alnum (OIIpemenéHHOTO B ctype) unu momguyépKHBaHUeEe. DTO pacIIMpeHUe COBMECTHUMO
co cra"HmaptoM POSIX 1003.2, HO He omucaHO B HEM, M IMO3TOMY €ro cJjiedyeT HCIIOJIb30BaTh C
OCTOPOZXKHOCTBIO TaM, I'le BazkHa COBMECTHUMOCTh C IPyruMHu cucTeMaMu. OOBIYHO JIYUIlle UCI0JIb30BaTh
OrpaHUYHBAIOIINE CIIEI[CHMBOIILI, OIIMCAaHHBIE HUKE; OHM TaKzKe He COBCEM CTaHOapPTHHI, HO HAOpaTh UX
jerdye.
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9.7.3.3. CneucuMBOJibl PeryJsiIipHbIX Bblpa>kKeHUun

Cneucumeo.1bl — 3TO ClielialIbHble KOMaHObl, COCTOSIINE U3 \ U IIOCIeOyIolero andaBuTHO-ITH(POBOTO
CHMMBO/a. MOXKHO BHIOEJIUTH CIEOYIONIHEe KAaTEerOPHUH CIIeI[CHMBOJIOB: 0003HAYEHUS CHMBOJIOB, KOMBI
KJIaCCOB, OTPAaHUYEHUS U CCHIIKYM Has3apd. CHMBOJ \, 3a KOTOPHIM HOET andaBUTHO-IIU(POBON CHUMBOII,
He 00pa3yoIIUi JOTyCTUMBIN CIellCUMBOJI, cuutaeTcs omubodHbiM B ARE. B ERE cnercuMBOJIOB HET:
BHE KBagpaTHBIX CKOOOK ITapa 13 \ U IIOCIeayolero andaBuTHO-ITUOPOBOTO CUMBOJIA, BOCIPUHUMAETCS
MIPOCTO KaK [JaHHBLIM CHMBOJ, a B KBaJpaTHHIX CKOOKax M caM CHMBOJI \ BOCIPHHMMAETCS IIPOCTO Kak
obGpaTHas Kocas 4yepra. ([TocnemHee Ha caMoM felie HapyllaeT coBMecTuMocTh Mexkay ERE u ARE.)

Cney0603HayeHus CuMe0,/108 BBEIEHHI [JIs TOro, YTOOH 00/1eryuTh BBOO B RE HemeyaTaeMbIX U OPYTUX
HeynoOHBIX cuMBOJIOB. OHU npuBeneHsl B Tabnuie 9.18.

KoObvl kKnaccos mpencTaBisAlOT cO00M KpaTKuil croco® 3anucu UMEH HEKOTOPBIX PaCIpPOCTPaHEHHBIX
KaccoB cuMBOJI0B. OHU IepeuuciaeHtl B Tabmuie 9.19.

Cneuycumeo/bl 02paHuyeHull 0003HaA4YalOT OrpPaHUYEHUs, KOTOPHIM IIPM COBIIAJEHUHU OIPENEIEHHBIX
YCJIOBHUM COOTBETCTBYET ITyCcTas CTpoka. OHU nepeuncieHs B Tabmure 9.20.

Ccolaka Ha3ad (\n) COOTBETCTBYET TOU Ke CTPOKe, KaKOM COOTBETCTBOBAJIO IIPEAbIAyIlee TOABLIpaKeHIE
B CKOOKax mopg HoMepoM n (cMm. Tabnuiy 9.21). Hanpumep, ([bc])\1 COOTBETCTBYET bb UK cc, HO He
bc UM cb. DTO NOABLIPaKEeHNE OOJIZKHO IIOJTHOCTRIO ITPENIIeCTBOBATE CCHINIKe Ha3an B RE. HymepyroTcs
TIOABBIPAXKEHUSI B IOPSIOKE CJIEJOBAHUS WX OTKPHIBAIOIIMX CKOOOK. Ilpum aToM ckoOku 06e3 3axBaTa
UCKJIIOYAIOTCS U3 PAaCCMOTPEHUS.

Taoinuna 9.18. Cneno003HaY€eHUSI CHMBOJIOB B PEry/IsIPHBIX BhIPAazK€e€HHSIX

CnenncuMBOJI Onucanue

\a CHUMBOJI 3BOHKAa, Kak B C

\b CUMBOJI «3a00ii», Kak B C

\B CUHOHUMM [nJisg oOpaTHOM Kocoit 4epTel (\),

COKpallaiomuii noTpebHOCTs B OyOJIMPOBAaHUU
3TOT0 CUMBOJIa

\cX (rme x — m000¥ CHUMBOJI) CUMBOJI, MJIafIIue 5 OUT
KOTOPOTO Te K€, YTO U ¥ X, @ OCTaJIbHEIE paBHEHI 0

\e CHMBOJI, ONpPEeAeIEHHBIM B TMOCIeH0BATEIbHOCTHU
COPTHPOBKH C UMEHEeM ESC, 00, eCJIi TaKOBOH He
ompeneniéH, CHMBOJI C BOCbMEPUYHBEIM 3HAa4YEHHUEM

033

\f nomada ¢popMbl, Kak B C

\n HOBas CTPOKa, Kak B C

\r BO3BpAaT KapeTky, Kak B C

\t TOpPU30HTaJIbHASA Tabynsanusi, Kak B C

\uwxyz (rme wxyz PpOBHO 4YeTHIpe IlIeCTHaAllaTEpPUYHBIE
uudpL) CHUMBOJ C IIECTHAOIlaTEPUYHBIM KOOOM
O0xwxyz

\Ustuvwxyz (rome stuvwxyz POBHO BOCEMb IIIECTHAAIlaTEPUUHBIX
uudp) CUMBOJ C IIeCTHAOIlQTEPUYHLIM KOIOM
Oxstuvwxyz

\v BepTUKanbHasa Tabynsnus, Kak B C

\xhhh (rme hhh — HECKOJIbKO IIIeCTHaAIlaTEPUYHBIX ITUDP)

CHMBOJI C INIECTHAAIlAaTEPUUYHBIM KOOOM Oxhhh (
CHMMBOJI BCerjja OOWH BHE 3aBHCHMOCTU OT UYMCIIa
mecTHaglaTePUYHBIX IUPP)
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CrerncuMBOJI Onucanue

\O CUMBOII C KOIOM 0 (HyJIeBOI 6auT)

\xy (rme xy — POBHO OBe BOCBMEPUYHBIX IHGPH, HE
CCbl/1Ka Ha3a0) CUMBOJI C BOCbMEPUYHBIM KOIOM 0 xy

\xyz (rme xyz — POBHO TPU BOCBMEPHUYHEBIX IUQPH], HE
CCbl/AKa Ha3ald) CUMBOJI C BOCBMEPHUYHBEIM KOOOM
Oxyz

[lTecTHaguaTepuyHble TGP 3aTUCHIBAIOTCI CUMBONIaMU 0-9 U a-f UJIM A-F. BocbMepuuyHble ITUDPH —
mudpsl oT 0 O 7.

CrelmnocrienoBaTelIbHOCTH C YMCJIOBBIMU KOOaMM, 3aJaloINMU 3HaYeHusa BHe guara3oHa ASCII (0-127),
BOCIIPUHUMAIOTCS II0-Pa3HOMY B 3aBUCHUMOCTH OT KOOMPOBKM 0a3bl maHHBIX. Korma 6as3a HmaHHBIX
uMmeeT kKomupoBKy UTF-8, cmenkop paBHO3HAuYeH MNO3uUIMKM cuMBOJia B Unicode, Hampumep, \ul234
o603HavaeT CUMBOJI U+1234. [I51g Apyrux MHOro0ai THEIX KOJHUPOBOK CHEIN0CIea0BaTEeIbHOCTH 0OBIYHO
MIPOCTO 3aAal0T Cepuio 6alT, ompemensoIInX CUMBOJI. ECM B KOOUPOBKe 0a3bkl MaHHBIX OTCYTCTBYET
CUMBOJI, 3aJlaHHEIN CIIEIIOCIIe[OBaTeIbHOCTRIO, OMINOKY He OymeT, HO U HUKaKue NaHHBIe He OyOyT el
COOTBETCTBOBATh.

CuMBOMIBI, IepedaHHBIe CIeno003HaYeHWeM, BCerga BOCIPUHHMAIOTCS KakK OOBIYHBIE CHMBOJIBL.
Hampumep, \135 komumpyetr ] B ASCII, HO cmemmocsenoBaTenbHOCTE \135 He OymeT 3akKphIBaTh
BBIpaZKeHUE B KBaJpPaTHBIX CKOOKaX.

Tadoiaunma 9.19. Cnenkoasl KJIaCCOB B PEry/IsIPHBIX BhIPAazK€e€HHSIX

CrencuMBOJI Onucanue

\d [[:digit:]]

\'s [[:space:]]

\w [[:alnum:]_] (momyépKuBaHUe Takxke
BKJIIOYAETCs)

\D [~ [:digit:]]

\S [*[:space:]]

\W [~[:alnum:]_] (momuépxuBaHue TaKXke
BKJIIOYaeTCsd)

B BBEIpazKeHHSIX B KBAAPATHEIX CKOOKaX CHEIICUMBOJIEI \d, \s ¥ \w TePSAIOT CBOM BHEIIHKHE KBaJpaTHBIE
CKOOKH, a \D, \S U \W — HEeOOIIyCTUMEIL. (Tak 4YTO, HampuMep 3alluCh [a-c\d] pPaBHO3HA4YHA [a-
cl:digit:]1]. A 3anuck [a-c\D], KoTopas Opllia OBl paBHO3HAYHA [a-c”[:digit:]], — HEOOOyCTUMA.)

Ta0auma 9.20. CrencuMBOJIbl OTPAaHUYEHHH B PEry/IsiPHBIX BhIPaXKeHHH

CrnencuMBOJI Onucanue

\A COOTBETCTBYET TOJILKO Haydajly CTPOKH (4eM 3TO
oTJIM4YaeTcs OT ~, onrcaHo B [Togpasperne 9.7.3.5)

\m COOTBETCTBYET TOJIBKO Haydally CJIoBa

\M COOTBETCTBYET TOJIBKO KOHIIY CJIOBa

\y COOTBETCTBYET TOJIBKO Haydally MU KOHITYy CJIOBa

\Y COOTBETCTBYET TOIBKO IIOJIOKEHUIO He B Haydajle U

He B KOHIIE CJIOBa

\Z COOTBETCTBYET TONIBKO KOHIy CTPOKU (4eM 3TO
OTIIUYaeTCcs OT $, ommucaHo B [Togpaspene 9.7.3.5)

OmnpemeneHueM CI0Ba 30€Ch CIIYKHUT TO 2Ke, UTO OBIJIO ITPUBEIEHO BHIIIE B OITUCAHUM [[:<:]]1 ®M [[:>:]].
B xBampaTHBIX CKOOKaX CIEIICHMBOJIBI OTPAaHUYEHUH He OOIIYyCKAaITCH.
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Taoauna 9.21. CchbUIKM Ha3a[d B PeryJIsipHBIX BHIPAXKEHHUIX

CnencuMBOJI Onucanue

\m (rme m — udpa, ornuyHas or 0) — CcChIIKA Ha3af
Ha NOoABHIPaXKeHUeE MO HOMEPOM m

\mnn (rme m — nudpa, ornuyHas or 0, a nn — ele
HECKOJIBKO IIU(PP C HeCATUYHLIM 3HaYeHHUeM mnn, He
IIPEBLIIIAOIUM YHCJIO 3aKPHITEIX [0 3TOTO0 CKOOOK
C 3aXBaTOM) CCHIJIKA Ha3aj Ha MOABLIPaXKEHUE IO
HOMEPOM mnn

IIpumMeuyanue

PeTYHHprIM BBIPAKEHUSAM IIPHUCYyIlla HEOOHO3HAYHOCThE MeXIy BOCBMEPHUYHBIMH KOOaMHU
CUMBOJIOB U CCBhUIKAMM Ha3all, KoTopasl pa3pelllaeTcs CIeLyIoIMUM o0pa3oM (3TO YIIOMHHAJIOCh
BBIINIE). Bemymiuii HOMb BCerga CYMTAETCS IIPU3HAKOM BOCBMEDPUYHOM IIOCJIENOBATEILHOCTH.
EpmHcTBeHHasa umppa, ornmuHas oT 0, 3a KOTOPOM He cjenyeT emé opmHa Iudpa, Bcerma
BOCIIPDUHMMAETCS KaK CCBUIKa Has3aj. IlociemoBaTeNbHOCTh W3 HECKOJIBKHX Hudp, KOoTopas
HauyuHaeTcsl He c 0, BOCIpHHHMAaeTCsS KaK CCHIJIKAa Has3ajl, eclIM OHa HIOET 3a IOOXOOAIIUM
MMoABHEIPakKeHMEeM (T. €. YUCJI0O OKa3hIBAETCS B AMala30He, JOIMYCTUMOM MJIS CCHUJIKM Ha3zaf), B
IIPOTUBHOM CJIy4ae OHAa BOCIIPUHUMAETCS KaK BOCbMEPUYHOE YHCJIIO.

9.7.3.4. MeTaCMHTaAKCUC peryssapHbIX Bbipa>keHUHn

B momonHeHre K 0OCHOBHOMY CHHTAKCHCY, OITMCAHHOMY BBIIE, MOXKHO MCIIONb30BAaTh TaKKe HECKOJIBKO
0co6BIX (OopM M pa3HOOOpPa3HbBIE CHHTAKCUYECKHE YI0o0CTBa.

PerynsapHoe BeIpazkeHHe MOXKET HaUMHAThCSA C OOHOTO M3 ABYX CIIelMalIbHBIX TPedUKCOB pexxuMa. Ecnu
RE HauymHaeTCs C ***:, ero MpopoKeHne paccmarpuBaeTcs Kak ARE. (B Postgres Pro aTo o6sr9HO He
HMeeT 3HaYeHUs, TaK KaK peryiaspHBle BEIpaxKeHus BocnpuHuMaroTcsa Kak ARE o ymon4aHuioo; HO 3TO
MOZKeT OBITh II0JIE3HO, KOTfa ImapaMeTp ¢aarx QyHKIUM regex BkitouaeT pexuMm ERE unu BRE.) Ecnu
RE HauymHaeTcs ¢ ***=, ero MPOJAOJIKEHNE BOCIIPUHUMAETCS KaK 0OBIYHAs TEKCTOBAas CTPOKA, BCE €T0
CUMBOJIBI BOCIIPUHUMAIOTCS OYKBaIbHO.

ARE MoXeT HauMHATbCS CO BCMPOEHHbIX Napamempos: IOoCIeNoBaTeIbHOCTU (?xyz) (TOe xyz — OOUH
WU HECKOJIBKO ajihaBUTHO-IM(PPOBLIX CUMBOJIOB), OIIPENENAIONINX TapaMeTPhI OCTAaILHOT'0 PETYJIAPHOTO
BRIpaXKeHUs. DTU NapaMeTPHl TepeolpenesiaioT JIIo0bkle paHee onpeesieHHbIe TapaMeTPhl, B YaCTHOCTHU
OHU MOTYT IIepeonpenenuTh PeXKUM YyYBCTBUTEJIBHOCTU K PETUCTPY, IoOpa3yMeBaeMbIt [OJis ollepaTopa
regex, UJIM IapaMeTp ¢raru GYHKINY regex. [JomycTuMele OYKBBI TapaMeTPOB MOKa3aHk B Tabmwuiie 9.22.
3aMeThTe, YTO Te Ke OYKBBI UCIIONIb3YIOTCS B ITapaMeTpe ¢rarx QYHKIIUHM regex.

Taoinuna 9.22. ByKBbI BCTPOeHHEBIX mapaMeTpoB ARE

ITapamMmeTp Onucanue

b IIPOLNOJIKEHNE PETYyIAPHOro BeIpaxkeHusas — BRE

c IIOUCK COOTBETCTBUU C Yy4€ToM perucrpa (
IepeonpenenseT TUI ollepaTopa)

e npononxkenue RE — ERE

i IIOUCK COOTBETCTBUM 06e3 yuéTra perucrtpa (
cMm. [lompaspmen 9.7.3.5) (mepeomnpepenseT TUI
omepartopa)

m HCTOPUYECKHU CIOXKUBIINNCA CUHOHUM n

n TIOMCK COOTBETCTBUM C YUETOM IepeBofia CTPOK (CM.

IMogpazmen 9.7.3.5)
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ITapameTp Onucanue

P IepeBOdbl CTPOK YYUTHIBAIOTCA YaCTUYHO (CM.
I[Mogpa3zmen 9.7.3.5)

q MIPOIOOJIXKEHUEe  PETYISIPHOTO  BBIPAKEHHS  —
OOBIYHAsT CTPOKa («B KaBBIYKAX»), COOEPKUMOE
KOTOPOM BOCHPUHUMAETCS OyKBaJIbHO

s IIOUCK COOTBETCTBUM 6e3 yuyéTa mepeBoga CTPOK (
110 YMOIYaHUIO)

t KOMIIaKTHBIM CHHTAKCHUC (IO yMOTYaHUIO; CM.
HHUXe)

w TIepeBOLI CTPOK  YYMTHIBAIOTCS YaCTHYHO,

HO B [OpPYyroM, «CTpaHHOM» pexume (CM.
I[Togpa3zmen 9.7.3.5)

X Pa3BEPHYTHIM CUHTAKCUC (CM. HHUXKE)

BHegpEéHHBIE mTapaMeTphl HAYWHAIOT [MOeHCTBOBATh Cpaly IIOCiie CKOOKHM ), 3aBepIIarolned ux
rmocnenoBaTenbHOCTh. OHM MOTYT HaXOOUTHECS TONBKO B Hadasie ARE (mmocre yka3aHUs ***:, eCIH OHO
IIPUCYTCTBYET).

IToMuMO OOBIYHOTO (KOMNAKMHO20) cHUHTakKcuca RE, B KOTOPOM HMEIOT 3HAaYeHHE BCE CHMBOJIIHI,
onmepsKUBaeTCs TakKyKe Pa38EPHYMbll CUHTAKCHUC, BKIIIOUUTEH KOTOPBIM MOKHO C IIOMOIIIBIO BCTPOEHHOTO
nmapaMeTpa x. B pa3BEPHYTOM CUHTAKCHCE UTHOPUPYIOTCS ITPOOesIbHEIE CUMBOJIHI, @ TaK¥Ke BCE CUMBOJIEI
OT # 0o KOHIla cTpokKu (unu kKoHia RE). 9To no3BonseT pa3fensaTe RE Ha cTpoku u fo0aBiIsSTh B HETO
KoMMeHTapuu. Ho eCTh TpU UCKITIOUEHUST:

* mpoGesbHBIM CUMBOM WU #, 32 KOTOPHIM CIIEAYET \, COXPaHSIeTCs

* mpoOesIbHBEIN CUMBOJI UJIM # BHYTPH BHIPAaXKEHUS B KBAAPATHBEIX CKOOKaX COXPaHsIeTCsS

* mpoGesibHBEIE CUMBOJIEI U KOMMEHTAPHUU HE MOTYT IPUCYTCTBOBATh B COCTABHBIX CHUMBOJIAX,
HaIpuMep, B (?:

B maHHOM KOHTEKCTe IPOOETbHBIMU CHUMBOJIAMM CUHUTAIOTCSA IIP0O0es, TabyJsdlus, IepeBOl CTPOKH U
1000 OPYro# CUMBOJ, OTHOCSIIIUNCS K KJTaCcCy CUMBOJIOB space.

U makonell, B ARE mocnemoBaTeIbHOCTh (2#ttt) (TOe ttt — JI000M TEKCT, He COomepIKalllui )) BHE
KBaJPATHBIX CKOOOK TaKyKe CUHUTAETCS KOMMEHTapueM U MOJTHOCThIO UTHOPUPYeTCs. [Ipu 9TOM OHa Tak
Ke He MOXKET HaXOOUTHCSI BHYTPU COCTABHLIX CHMBOJIOB, TAKUX KaK (?:. ITH KOMMEHTApUH B OOJIbIIEH
CTENeHU UCTOPUYECKOe HacJIeque, YeM II0JIE3HOE CPENCTBO; OHU CYUTAIOTCS YCTAPEBUIMMHU, a BMECTO
HUX PEKOMEH[YETCS UCII0Ib30BaTh PA3BEPHYTHIM CUHTAKCHUC.

Hu 00HO U3 3THX paclIMpeHui MeTacCHMHTAKCHCa He OymeT paboTaTh, €C/Id BhHIpAXKeHHe HAaUYHHAETCH C
npeduKca ***=, IIocjie KOTOPOIr'o CTPOKa BOCIPUHUMAETCSI OyKBaJIbHO, a He Kak RE.

9.7.3.5. NpaBuna cooTBETCTBUA PeryssipHbIM Bblpa>kKeHUsAM

B cnyuae, korga RE MozKeT COOTBETCTBOBAThL 0Oojlee ueM OMOHOM ITOACTPOKE B 3aHaHHOW CTPOKE,
cooTBeTCcTByMOIIEN RE cunTaeTcs MOOCTPOKa, KOTOpasi HauMHAEeTCs B Hel mepBoiu. Ecim K maHHOMU
TO3UIIUU ITOAOOHEIX COOTBETCTBYIOIIMX ITOACTPOK OKAa3bhIBAETCS HECKONIbKO, M3 HUX BHIOMpaeTcs nubo
caMas OiIuHHas, mu0o caMasi KOPOTKasi U3 BO3MOXKHBIX, B 3aBUCUMOCTH OT TOT'0, KAKOM pPexKUM BHIOpaH
B RE: oicaOHblll Ul He o#CaoHbll.

I'me xapgHBIM WU He XKafgHBIN xapakTep RE onpenenseTcs no cienyoIiuM IpaBuiiaM:

* BONBIIMHCTBO aTOMOB U BCE OTrPaHUYEHHNA HEe NMEIOT IIPU3HaKa 2KaOIHOCTHU (TaK KaK OHHU BCE PaBHO
He MOIr'yT COOTBETCTBOBATH IIOACTPOKAM PA3HOTO coCTaBa).

* Cko0ku, okpyxkatoiue RE, He BIKAIOT Ha €ro «XKagHOCTb>.

* AtoM c onpenenuTeneM GUKCUPOBAHHOTO KOIHUYECTBA ({m} UMK {m}?) UMEET Ty XKe
XapaKTePUCTUKY KATHOCTH (MU MOXKET He UMETh €€), KaK M caM aTOM.
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* ATOM C gpyruMu OOBIYHBIMY OIIPEHeIUTEIIIMI KOITUYeCcTBa (BKI04Yasa {m, n}, TIe m PaBHSIETCS n)
CUNTaeTCs XagHBIM (ITpeanoYuTaeT COOTBETCTBHE MaKCHUMAaJIbHOM [JINHEI).

* ATOM C He KaJHBLIM OIIpefeIuTeNeM Konu4decTBa (BKIO4Yasi {m, n}?, IIe m PaBHO n) CAUTAETCS HE
JKaIHBIM (IPenrmoYnuTaeT COOTBETCTBUE MUHUMAIbHOM [JINHEI).

* Betsr (RE 6e3 onnepaTopa | Ha BepXHEM YPOBHE) UMEET TY K€ XapaKTEePUCTUKY KAAHOCTH, YTO U
MEePBLIM KOTUYECTBEHHHBIM aTOM B HEM, UMEIOIIUN aTPUOYT KaJHOCTH.

* RE, o6pa3oBaHHOe U3 OByX uiu 601€€ BETBEN, COEMUHEHHEIX OIIEPATOPOM |, BCETOA CYUTAETCS
KATHBIM.

ot IIpaBUJIa CBA3BIBAIOT XAPAKTEPUCTUKH 2XKAOHOCTH HE€ TOJIBKO C OTHOEJIbBHBEIMH KOJIM4YEeCTBEHHBEIMU
aToMaMH, HO U C BeTBIMHU U IenbiMu RE, comepXalnMM KOJIM4YEeCTBEHHBIE€ ATOMEHI. 9TO O3HA4aerT,
YTO IIPpK COIIOCTAaBJIEHHMHW BE€TBb HIJIKM ILIEJIoe RE MoxXeT COOTBETCTBOBATh MaKCHMANbHO OIIMHHOU
HUIIn KOpOTKOI;'I IIOOCTPOKE 8 UuesioM. Korpma ollpeneijieHa OJIMHa BCero COOTBETCTBHA, YaCThb €ro,
COOTBETCTBYIOIlasdA KOHKPETHOMY IIOOBBIPDAKEHHNIO, OIIpenendeTcsa C y‘{éTOM XaPaAKTEPUCTHUKHU KAaOJHOCTHU
OJIsd 3TOT'O IIOOBBIPAXKEHNsA, IIPU 3TOM IIOOBHEIPDA2KEHUS, HAYNHAIOIIIUECTd B RE PaHbllI€, UMEIOT OOIBIITHH
IIPDUOPUTET, 4YEM CJZIeOYIoIIue 3a HUMU.

OTO UJUIIOCTPUPYET CIEOYIOIINN IIPUMeED:

SELECT SUBSTRING ('XY1234Z', 'Y*([0-9]1{1,3})");
Pesynprar: 123
SELECT SUBSTRING ('XY1234Z', 'Y*?2([0-91{1,3})");

Pesynprar: 1

B mepBom cnyuae RE B 1e/ioM kKafHOe, TaK KakK XKaAHBIM SIBIsIeTCS aToM Y*. COOTBETCTBHE €My
HAYMHAETCS C OYKBEI Y ¥ OHO BKJTIOYAET MOACTPOKY MaKCUMAaIbHOH OJIMHEL C 3TOTO MECTQ, T. €. IIOACTPOKY
Y123. Pe3ynbTaT BeIpaXkeHUsi — €€ 4aCTh, COOTBETCTBYIOIAs MOABLIPaKeHUI0 B CKOOKax, T. €. 123. Bo
BTOpOM ciydae, RE B LleJloM HacljieoyeT He XKafHBIM XapakTep OoT aTtoMa Y*?. COOTBETCTBHE €My TakK
Ke HauMHAeTCs C Y, HO BKJIIOYAET OHO MOACTPOKY MHUHUMAJIbHOM [OJIMHBI C 3TOTO MeCTa, T. €. Y1. U
XOT4d IIOOBBEIPAXKEeHnue [0-9]{1, 3} uMeeT }KaHHbIﬁ XapaKTep, OHO HEe MOZXKET ITOBJIMATE Ha BbIGOp OJINHEBI
COOTBETCTBHS B LI€JIOM, IIO3TOMY €MY OCTAETCSI TOJIBKO IOACTPOKA 1.

prr‘I/IMI/I cinmoBamu, Korga RE COOEP2KUT U 2KaldHble, U He 2KaOHble IIOOBBIPDAXKEHN, BCE COOTBETCTBHUE
6y;£[eT MAKCHMAJIBHO MOJIMHHBIM HJIK KOPOTKHM B 3daBHCHMOCTH OT XdPaKTEPHCTHUKH BCero RE.
XapaKTepI/ICTI/IKH, CBsA3aHHEBIE C IIOOBBHIPAXKEHUSAMHU, BIIUAIOT TOJIBKO HA TO, KAKYIO 4YadCThb IIOOCTPOKH
MOZKET «IIOTJIOTUTBH>» OOHO IIOOBBIPDA2KEHHNEe OTHOCUTEJIbHO OPYIroro.

YT0oOBI IBHO IIPUAATh XaPAKTEPUCTHUKY «2KaTHOCTHU» UJIH «HEXKaTHOCTHU» IOABLEIPAazKEeHUI0 Uik BceMy RE,
MOZKHO MCIIOJIb30BaTh OMPENesIuTEeNH {1, 1} 1 {1, 1}?, COOTBETCTBEHHO. JTO II0OJIE3HO, KOTIa BaM HYZKHO,
yTOOBI 00Iasi XxapaKTepUCTHUKA XamHoCcTu RE oTnaMyanmack OT TOM, UTO BBEITEKAET M3 ero 3JIEeMEHTOB.
Hampumep, IpeamnoiozKuM, YTO BE IBITAETECHh BEIOEIUTh U3 CTPOKH, COfiepKalled HeCKOIbKO ITUdp, 9TH
UPEL ¥ YaCTH OO0 U IOCJIe HUX. MOXKHO IIOIMBITAaThCS COeaTh 9TO TaK:

SELECT regexp_matches ('abc01234xyz"', ' (.*) (\d+) (.*)");
Pesynprar: {abc0123,4,xyz}

Ho sTo He OymeT paboTaThk: IIepBas rpyImna . * — «¥KagHas», OHa «CheCT» BCE, YTO CMOIKET, OCTABIISIS IJI
COOTBETCTBHUS \d+ TOJIBKO MOCIEOHIOI BO3MOXKHOCTD, TO €CTh IIOCIEeOHIO ITU(Py. MOKHO MOILITATLCSI
clesaTh 3alpoC «HEeXagHBIM»:

SELECT regexp_matches ('abc01234xyz"', ' (.*?) (\d+) (.*)"');
Pesynprrar: {abc,0,""}
N sTo He 6yueT paboraTh, Tak Temepb Bech RE B 1eoM cTanm HeXamHBIM, X BCE COOTBETCTBHUS

3aBEePIANTCS KaK MOXKHO paHbine. Ho MBI MO2KeM ITONTYYUTh HYKHBIM PEe3yJbTaT, SBHO CHeJIaB XKaaHBIM
Bcé RE:

SELECT regexp_matches ('abc01234xyz"', '(?2:(.*?) (\d+) (.*)){1,1}");
Pesynprar: {abc,01234,xyz}

YmopaBnenune o0Iel XapakKTePUCTUKON «XKagHOCTH» RE He3aBHCHUMO OT «XKATHOCTH» €T0 KOMIIOHEHTOB
OaéT OOBINYI0 THOKOCTh B OIIMCAHUY I1a0JI0OHOB ITIEPEMEHHON IIMHEL.
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Ilpu ompemeneHuu Oojiee MOIMHHOTO HIHM 0ojee KOPOTKOTO COOTBETCTBUS [OJIWHBI COOTBETCTBHUH
ONIpEeNeNnsaloTCs B CHUMBOJIaX, a He B 3JIeMeHTaxX COPTHUPOBKM. IlycTass CTpOKa cYMTaeTCsa OJINHHEE,
4YeM OTCYTCTBUE COOTBETCTBUs. Hanmpumep, BEIpaXX€HUIO bb* COOTBETCTBYIOT TPYU CUMBOJIa B CEPEOUHE
CTPOKHU abbbc, BEIPAXKEHUIO (week|wee) (night |knights) — BCe OeCSATh CHMBOJIOB weeknights; Korga
BHIpaXKeHUE (.*).* COIIOCTABJISIETCSI CO CTPOKOM abc, MOOBHIPAXKEHUIO B CKOOKAaX COOTBETCTBYIOT BCE
TPHU CHMBOJIa; a KOTJA (a*)* COMOCTABIISIETCS CO CTPOKOU bc, To 1 RE B 11€710M, 1 IIOOCTPOKE B CKOOKAxX
COOTBETCTBYET IIyCTas CTPOKa.

HUrHopupoBaHue perucTpa CUMBOJIOB [AaET HNPaKTUYECKH TOT ke 3(pdekT, Kak ecnu Ob B ajihaBUTe
HMCYE3JIN PA3JINYUA IIPOIINCHEBIX 1 CTPOYHEIX GYKB Ecnu GYKBa, CylLieCTByIOlIasA U B BEPXHEM, U B HU2KHEM
peructpe, GurypupyeTr BHe KBaJpaTHHIX CKOOOK KaK OOBIYHEBEIM CHMBOJI, OHA IO CYyTH mpeobpa3yeTcs B
BEIPpAKE€HUWE B KBaOPATHBIX CK06KaX, comepzxKaliiee oba BapuaHTa, HAalIpUMep x CTAHOBUTCS [xX]. Ecnu xe
OHa (I)I/Il"ypI/IpyeT B BEIPA2KEHHUWU B KBAOPATHEIX CK06KaX, B 9TO BEIPpAXKEHUEe JIOGEIBJ'IHIOTCH BCe eé BAPHUAHTHI,
HallpyuMep [x] CTAHOBHUTCA [xX], a ["x] — ["xX].

Korma BKIIOYEH peXuUM ydéTa IlepeBOola CTPOK, aTOM . U BHIpaXXeHUs B KBagpaTHBIX CKOOKax C ~
HUKOTHa He OyOYyT COOTBETCTBOBAThH CUMBOJIaM KOHIIAa CTPOKHU (TaK YTO COOTBETCTBUS HUKOTHOA HE
OymyT mepecekaTh TPAaHULEBI CTPOK, eciii B RE HeT SIBHBIX YKa3aHW{ Ha 3TH CUMBOJIBI), a ~ U $ OymyT
COOTBETCTBOBATh IIYCTOM IIOACTPOKE He TOJBKO B Haudaje M KOHIle BCero TEeKCTa, HO W B Hadaje
¥ KOHIle KaXOo¥ OTHenbHON ero cTpoku. OmHako crnerncuMBoibl ARE \A u \Z mo-mpexHemy OymyT
COOTBETCTBOBATH MO/bKO Hadally ¥ KOHITy BCET'O TEKCTa.

B pexume, Korga rnepeBoabl CTPOK YYUTHIBAKOTCSA YaCTUYHO, OCOOBIM CMBICII ImepeBon CTPOK MMeEeeT OJId
aToMa . 1 Bpra}KeHI/Iﬁ B KBaJPATHBIX CKOOKax, HO He OJst ~“ U $.

B 00paTHOM 4aCTHYHOM pexkUMe, IIePEeBOjl CTPOK MMeeT OCOOBIM CMBICHT IOJis ~ U $, KaK U B PEeKUME C
Y4YETOM IIepeBoda CTPOK, HO He IJIS . M BhIPAaXKeHWM B KBaJpaTHBLIX CKOOKaxX. [TaHHBIN pPeXUM He 0YeHb
oJe3€eH, HO CyIIeCTBYEeT OJId CUMMETPUH.

9.7.3.6. Npepenbl U COBMECTUMOCTb

B Tekymieli peamu3aluu OTCYTCTBYeT KakKOU-muOO SBHO 3afaHHBIN npemen pnuabl RE. OpHako,
pa3pabaTriBasi MpPOrpaMMEBl BEHICOKOW CTEIeHUW MEePEHOCHUMOCTH, He CiledyeT NpuMeHsTh RE mnuHHee
256 OaiiT, Tak Kak apyras POSIX-coBMecTuMasi peam3aliusd MOXKET OTKa3aThbCsa obpabaTkiBaTh TaKue
perynsipHble BHIPAXKEHUS.

EpuncTtBenHast ocobenHHocTh ARE, melictBuTenbHo HecoBMmecTtuMmasi ¢ ERE  crampapra POSIX
posiBNIsieTCcss B ToM, UTO B ARE 3HakK \ He TepsieT CBOE cliellnanbHOe 3HaYeHHe B KBaIpaTHHIX CKOOKaX.
Bce opyrue pacmmpesus ARE ncnonb3yi0T CHHTaKCUYEeCKHUE BO3MOXKHOCTH, KOTOPHIE HE OIIPEeesIeHbl, He
OOIIYCTHMEI UM He moppepzkuBaioTcsa B ERE; CHHTaKCHUC IEPEKITIOYeHU I PeKUMOB (* * *) TaKKe BEIXOOUT
3a pamku cuHTakcuca POSIX kak mnst BRE, tak u nnst ERE.

Muorue pacmupenussi ARE 3amMcTBOBaHBE U3 sS3bIKa Perl, HO HeKOTOphle OBIIM U3IMEHEHH,
ONITUMHU3UPOBAHLI, @ HECKOJBbKO pacinumpeHuit Perl OblmM HCKIIOYEHB. B pe3ymbTaTe MMEIOT MECTO
Cledyolyie HeCOBMECTHMOCTHU: aTOMBI \b M \B, OTCYTCTBHE CIIeIHalIbHON 00paboTKKU 3aBepIIaioiiero
mepeBoda CTPOKH, HoOaBlIeHHE HCKIIOYEeHHH B KBagpaTHBIX CKOOKaxX B YMCIO CIIydaeB, KOrma
YUYUTHIBAETCS TIE€PEeBOd CTPOK, OCOOLIe YCIOBHUS MOJIT CKOOOK M CCBUIOK Has3ad B OTPAaHUYEHUAX
IIPOCMOTpA BIIepEm/Ha3ad U CeMaHTHKa «HauboJjiee IITHHHOe/KOPOTKOEe COOTBETCTBHE» (BMECTO «IIepPBOe
COOTBETCTBHUE»).

BaXHO OTMeETUTH OBE€ HECOBMECTHMMOCTH cuHTakcuca ARE u perynsapsbix BeipaxeHuii ERE, KoTophie
BocnpuHuMan PostgreSQL mo Bepcum 7.4:

* B ARE \ c mocnenyomuM andaBuTHO-IIUOPOBLIM CUMBOJIOM IIPEACTaBIAET TUO0 CIIEelCUMBOJI, TU0O0
oIInOO0YHYIO TIOCJIEIOBATENBHOCTD, TOTAA KaK B IPENBIAYIIIUX BEPCUSAX TaK MOXKHO OBIJIO 3alHUCHBATh
annpaBUTHO-ITU(MPOBLIE CUMBOJIEL. ITO HE [MOJIZKHO OBITHL OOJBINION MPOOIeMOoli, TaK KaK paHbIle He
OBIJIO IPUYKH UCIIOJIb30BaTh TaKUe IIOCJIeI0BAaTEIbHOCTH.

* B ARE 3HaK \ COXpaHSEeT CBOE CIlellnalibHOe 3HAaUYeHue B [ ], I09TOMY, YTOORI ITepenaTs \ B
KBagpaTHBIX CKOOKax OYKBaJIbHO, €r0 Hy?KHO 3aIliCaTh Kak \\.
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9.7.3.7. lNpocTble perysispHble Bbipa>keHus

BRE umertoT psap ornuunii oT ERE. B BRE 3Haku |, + U ? TEePAIOT CIellalbHOoe 3HaYeHWe, a 3aMeHbl UM
HeT. ['paHuUIBI KOMW4YEeCTBa OKPYyXKAalOTCA CUMBoOJaMu \{ u \}, TOrga KakK { U } pacCMaTpHUBAIOTCI KakK
OOBIYHEIE CUMBOIILL. BlIOKE€HHbBIE TTOABHIPAKEHUS ITOMEIA0TCT MeXAy \ ( ¥ \), a ( ¥ ) IPEeOCTaBJIAIOT
0OBIYHEIE CUMBOJIEI. CUMBOJII * BOCIIPUHMMAETCS KaK OOBIYHEBIN, €CJIM TOJILKO OH He HaXOOUTCS B HadaJle
RE unu mopBeIpazkKeHUs: B CKOOKaxX, $ — TOxKe OOBIYHBIM CHMBOJI, €CIIM OH HAaXOOUTCS He B KOoHIe RE
WM B KOHIe IIOOBBIPAXKEHUS B CKOOKaX, ¥ * — OOLIYHBIM CHMBOJI, KOT{la OH HAaXOOuTCs B Hadaie RE
WU TIOIBEIpazKeHus B CKoOKax (BO3MOZKHO, ITOCJie HauanbHOro *). M, HakoHer], B BRE paboTaroT CChUIKH
Has3aj Cc OmHOM MUGPOM, \< 1 \> — CUHOHUMBI IJIsT [[:<:]] ¥ [[:>:]], COOTBETCTBEHHO; HUKAKHEe OPyrue
crnencumsositl B BRE He moggepXKuBarTCA.

9.8. ®yHKUUM POpPMATUPOBAHUA OAHHbIX

Oyukuuu dopMmaTHpoBaHusT B Postgres Pro mpepmocTaBnsioT OoraThii Ha®Op HWHCTPYMEHTOB IS
nmpeoOpa30BaHMWs CaMBIX Pa3HHEIX THUIOB HAHHBEIX (maTa/BpeMs, Iej0e, YWCJIa C IIJlaBalolled u
duKCUpPOBAaHHON TOUYKOM) B (QopMaTHPOBAHHEIE CTPOKM H 0OpaTHO. Bce OHM mNepedyucjIeHbBl B
Tabnuie 9.23. Bce aTu QYHKIMU ClIegyeT OOHOMY COTJIAllleHHIO: B II€PBOM apryMeHTe IepemaeTcs
3HaAYEeHHe, KOTOpPoe HYKHO O0T(opMaTHPOBATh, a BO BTOPOM — IIabJIOH, ompeaensomui ¢opMaT BBOOa
UJIM BBEIBOJA.

Ta6mauoa 9.23. ®yHKuuH (popMaTHPOBAHUSL

DdyHKIIUA Tun pe3yabrara OnucaHue IIpumep
to_char( timestamp, |text Hpe06pa3yeT BpeMsa B|to_char (current_
text) TEKCT timestamp,
'HH12:MI:SS'")
to_char( interval, text mpeoOpa3yeT UHTEPBAN B|to_char (interval
text) TEKCT '15h 2m 12s',
'HH24:MI:SS"'")
to_char( int, text) |text mpeobpa3yeT 1eloe B|to_char (125,
TEKCT '999")
to_char ( double text mpeobpa3yeT to_char (
precision, text) IIaBalolee OOUHAPHON/|125.8: :real,
OBOMHOU TOYHOCTH B| '999D9')
TEKCT
to_char( numeric, text mpeobpa3yeT YHCIIOBOE | to_char (-125.8,
text) 3Ha4YeHle B TeKCT '999D99s")
to_date( text, date mpeobpa3yeT TEKCT B|to_date (
text) naTy '05 Dec 2000",
'DD Mon YYYY')
to_number ( text, numeric mpeobpa3yeT TEKCT B|to_number('12,
text) quciio 454 .8-",
'99G999D9S ")
to_timestamp( text, |timestamp with time|lIpeoOpa3yeT CTPOKY BO|to_timestamp (
text) zone BpeMsd '05 Dec 2000"',
'DD Mon YYYY')

IIpumMeuyanue

Takxke uMeeTcst QyHKIUS to_timestamp C OOTHUM apryMeHTOM; cM. Tabmuiry 9.30.

[ITa6moH BEIBOAA to_char MOXKET COOepPzKaTh PsII KOOOB, KOTOPHE PACIIO3HAIOTCS MTpu GOPMaTHPOBAHUH
¥ 3aMEHSI0OTCS COOTBETCTBYIOIIUMH OaHHBIMHU. JIT0600# TEKCT, KOTOPHIM HE SIBIISIETCS KOOOM, KOITUPYETCS
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B pe3ynbTaT B Hem3MeHHOM Bume. [logoOHEIM 06pa3oM, B CTPOKe I1aboHa BBoOa (O Opyrux QyHKITMi)
KombI mabjioHa ONMPEeneNsioT, KaKie 3HaUYeHUsI COOIepKUT IepegaBaeMasi TeKCTOBas CTPOKa.

Bce xomer hopMaTUPOBAHUS OATHl U BPEMEHU ITepedncieHtl B Tabmuie 9.24.

Taoinuna 9.24. Kogsl hopMaTUPOBaHUSA JaThl/BPEeMEHH

Kog Onucanue

HH gac (01-12)

HH12 gac (01-12)

HH24 yac (00-23)

MI munyTa (00-59)

SSs cexyHpga (00-59)

MS munnucekynma (000-999)

Us mukpocekyHga (000000-999999)

SSSS YUCJIO CEeKYyH[ C Hadyaia cyTok (0-86399)

AM, am, PM MJIH pm o003HaUeHWEe BPEMEHHW [o/rociie monynHs (6e3
TOYEK)

A.M.,a.m., P.M. UJI¥ p.m. o00o3HaueHWe BpPeMeHMW [o/mocjie TonymHsa (c
TOYKAMH)

Y, YYY rop (4 unu 6onee MudpP) C pasmeTuTeIeM

YYYY ron (4 unu 6omnee mudp)

YYY nocnenuue 3 HU@PH roga

YY nocnenHue 2 1udpks roga

Y nocnepHsd nudpa roga

IYYY HepenbHBIH o 1o ISO 8601 (4 unu 6omee uudp)

1YY nocnenHue 3 HUdpPH HemenbHOro roga mo ISO 8601

IY nocnenHue 2 nU@PH HegeabHOTO roga mo ISO 8601

I nocnenHss nudpa HegenbHoro roga mo ISO 8601

BC, bc, AD UIIH ad o6o3HavYeHue 3pu (0€3 TOUEK)

B.C.,b.c.,A.D. WIH a.d. o6o3HaYeHne 3PHl (C TOUYKAMI)

MONTH IIOJTHOEe Ha3BaHMWE Mecslla B BepXHeM peructpe (
IOTOJIHEHHOe npobeyiaMu 10 9 CUMBOJIOB)

Month IIOJTHOEe Ha3BaHHWE Mecsla C OOJbIoH OYKBH (
OOMHOJTHeHHOe mpobenaMu 10 9 CHMBOJIOB)

month II0JIHOe Ha3BaHUE Mecslla B HUXKHEM perucrtpe (
IOMOJTHEHHOEe npobeaMu 10 9 CHMBOJIOB)

MON COKpalllEHHOe Ha3BaHWE Mecslla B BEepXHEM
peructpe (3 6YKBHI B @aHTJTUHCKOM; B APYTHUX SI3bIKaX
OJIMHA MOXKEeT MEeHSIThCH)

Mon COKpallleHHOe Ha3BaHUe Mecsila C 00JIbIIoN GYKBHI
(3 6ykBBEI B @aHTJIMMCKOM; B OPYIUX sI3bIKaX [JIMHA
MOZKET MEHSITHCS)

mon COKpaIllEHHOEe Ha3BaHME Mecslla B HUXHEM
peructpe (3 OyKBBI B aHTTIMHCKOM; B OPYTHX SI3bIKaX
OJIMHA MOXKET MEHSIThCS)

MM HOoMep Mecsma (01-12)
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Kon OnucaHue

DAY TI0JTHOE Ha3BaHUe IHS Helelu B BEPXHEM PETUCTPe
(mommonHeHHOE pobenmamMu M0 9 CUMBOJIOB)

Day IIOJTHOe Ha3BaHUE OHS HeOgesu C OOJBbIION OYKBHI (
IOMOJTHEHHOe mpobenaMu 10 9 CHMBOJIOB)

day TIOJTHOE Ha3BaHHUe OHSI HeOelld B HUXKHEM PerucTpe
(momonHeHHOE mpobenramMu M0 9 CUMBOJIOB)

DY COKpaIllEHHOe Ha3BaHWEe OHS HeOelu B BepXHEM
peructpe (3 6YKBHI B aHTTTUNCKOM; B APYTUX SI3BIKaX
MOXKET MEHSIThCH)

Dy COKpaIllEHHOEe Ha3BaHMWEe OHS Hedenu C OOJbIIoN
OyKBEI (3 OYKBH B QHTJIMMCKOM; B OPYTUX SI3BIKaAX
IOJIMHA MOXKET MEHSIThCS)

dy COKpaIllEHHOe Ha3BaHWEe [OHS HeOelIu B HUXKHEM
peructpe (3 OyKBBI B aHTTTUHCKOM; B APYTHUX SI3bIKAX
IOJIMHA MOXKEeT MEHSIThCS)

DDD HOMep gH4 B rogy (001-366)

IDDD HoMep OgHA B rogy mo ISO 8601 (001-371; 1 menbp —
IIOHeOeNbHUK IepBou Henenu o 1SO)

DD meHb Mmecsa (01-31)

D HOMep OHS HeOesu, CYuTas C BOCKpeceHbs (1) mo
cy600THI (7)

ID HoMep @OHsA Hemenu 1o ISO 8601, cumTas c
noHeOeJIbHUKA (1) JO BOCKpPeCceHbs (7)

W Hemenst Mecsiiia (1-5) (mepBast Hemesiss HAYMHAETCS
B IIepBOe YHCJIO MecsIia)

WW HoMep Hepmenu B rogy (1-53) (mepBas Hepmens
Ha4yMHaEeTCs B IIePBLIN JIeHb I'ofia)

W HOMep Hepgenu B rony o ISO 8601 (01-53; nepBri
4YeTBEPT rofga OTHOCUTCS K Henerne 1)

cc BeK (2 umdpsl) (mBapmiaTh MEepPBBHIM BEK Hadalcs
2001-01-01)

J I0JIMaHCKasa maTa (Iesioe Yuciio gHel oT 24 Hos0ps
4714 r. go H. 3. 00:00 mo MecTHOMY BpEMEHH; CM.
Pazpgen B.7)

0 KBapTan (UrHOpupyeTcs (YHKIHUSIMH to_date U
to_timestamp )

RM HOMep Mecslla PUMCKUMHU LuppaMHd B BepxXHEM
peructpe (I-XII; I=ssHBaph)

rm HOMEp Mecslla PUMCKUMH ImdpaMu B HUKHEM
peructpe (i-xii; i=sgHBaph)

TZ COKpaIllEHHOe Ha3BaHMWe YaCOBOTI'0 I105ICa B BEPXHEM
peructpe (mogmep>KuBaeTCs TOJIBKO B to_char )

tz COKpaIllEHHOE Ha3BaHMte YacOBOT0 [10siCa B HUKHEM
peructpe (IogmepzKuBaeTCs TOJIBKO B to_char )

OF cMmellleHHe  4YacoBoro T1osica ot UTC (

IMOAOePKUBAETCS TOJIBKO B to_char )
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K mobsiM KogaM (GopMaTHpPOBAHMS MOXKHO H00ABUTh MOOUGUKATOPH, M3MEHAIOIINE WX IIOBeNeHUe.
Hampumep, 1m1abmoH ¢QopMaTHpoBaHusA FMMonth BKJIIOYaeT KOO Month ¢ MoOOu(pHKaTOPOM
FM. MopgudukaTopsl, OpefHa3HadeHHBIE O (HOPMATUPOBAHUSA HaThl/BpEMEHM, II€PEeYUCIEHHl B
Tabmuie 9.25.

Tao6auna 9.25. MogudukaTopsl KOI0B Iist ¢opMaTHPOBAHHUS JaThl/BpeMeHH

MopudukarTop OnucaHue IIpumep

[TpucraBKka FM pexuM 3amoIHeHUs (IIOomaBiIsgeT|FMMonth
BeOoylue HYJIW W [OOIOJIHEHUe
npobemamMu)

OkoHYaHUE TH OKOHYaHUe IIOPSIOKOBOI'O |DDTH, HAIpUMep 12TH
YUCIIUTEBHOTO B BEepXHEM
peructpe

OkoHYaHUe th OKOHYaHUe IOPSAAOKOBOTIO |DDth, HATIPUMEP 12th
YUCIIUTEIBHOTO B HUXKHEM
peructpe

ITpucTaBKa FX T100aTbHBIN rnapaMeTp|FX Month DD Day
¢dukcupoBanHoro ¢opmara (cwM.
3aMeYaHus)

[TpucraBka T™ pexuM mepeBoda (BBIBOIOSTCS |TMMonth
JI0KaJn30BaHHBIE HA3BaHUSA OHEU
u Mecsanes, ucxonsa u3 lc time)

OkoHYaHHUE SP peXuM 4Yucia OpPONUCHI0 (HE|DDSP
peanu3oBaH)

3aMeyaHUs 110 UCIIOJIb30BaHUIO (DOPMATOB [aThl/BPEMEHMU:

* FM IIOOaBAgeT OOIOJIHAIOIINE IPOOeIbl U HY/IU CIpaBa, KOTOPEIE B IPOTUBHOM Cliydae OyOyT
moGaBiieHbI, YTOOH Pe3yIbTaT UMeNl QUKCUPOBAHHYIO IMUPUHY. B Postgres Pro momudgukaTop FM
OeMCTBYeT TONBKO Ha CJIEAYIOIINY KO, Torfaa Kak B Oracle FM e€ melicTBUE pacIpoCTPaHsAeTCsS Ha
BCe IOoCenylolre KOOI, MoKa He OyOeT OTK/II0YEHO MMOCIeAyIOMM MOOUMDUKATOPOM FM.

* TM He 3aTparuBaeT 3aMHBIKalore npobesbl. PYHKIIUY to_timestamp U to_date UTHOPUPYIOT
yKa3aHue TM.

* to_timestamp M to_date MPOIMYCKAIOT ITIOBTOPSAIONINECS TPOOEIbl BO BXOTHOM CTPOKE, €CITH
TOJILKO HE MCIOJIb3yeTCs TapaMeTp FX. HampumMep, to_timestamp ('2000 JUN', 'YYYY MON')
OymeT paboTaTth, HO to_timestamp ('2000 JUN', 'FXYYYY MON') BEpPHET OIIuOKYy, TaK KakK
to_timestamp B TAHHOM CJIy4ae OXHUOAEeT TOJIbKO OOWH Pa3dessionui mpobesn. IIpucrtaBka Fx
OOoNKHa OBITH IIEPBOU B MIa0JIOHE.

* to_timestamp W to_date mpegHa3HaA4YeHHI A1 00pabOTKM BXOOHBIX (OPMATOB, OIS KOTOPBIX
HEJOCTAaTOYHO HPOCTOr0 NMPUBEOEHUA. DTH QYHKIIUN WHTEPIPETUPYIOT BBOOUMEIE JAHHKIE C
nocabIeHUusIMHU, TIPOBEPSISI TONBKO rpyOrie omubKku. X0TS OHU BHIIAIOT KOPPEKTHLIE TAaHHEIE,
pe3yIbTaT MOXKET OTJIMYATHCS OT 0KUOAEMOT0. B 4aCcTHOCTHM, BXOJHBIE aPTYMEHTHI 9TUX QYHKUIMH
He OrpaHUYUBalOTCSA OOBIYHEIMY AMAlla30HAMHM, Tak 4YTO to_date ('20096040', 'YYYYMMDD') BBIZAQET
2014-01-17, a He omubKy. C MpuBeAeHNEM TAaKOTO HEe IIPOUCXOMUT.

* ITa6noHH Ot GYHKIUHN to_char MOTYT COgepKaTh OOBIYHEIN TEKCT; OH OyIeT BEIBEIEH B
Hen3MeHHOM BHfe. YTOOH BEIBECTH TEKCT IPUHYAUTEIIFHO, HAIIPUMED, eCJIM B HEM OKa3bIBAIOTCS
noagepKuBaeMble KOOI, €70 MOXKHO 3aKJIIOUUTh B KaBbIUKK. Hampumep, B CTpoKe '"Hello Year
"YYYY', KON YYYY OyoeT 3aMeHEH HOMepOM rofia, a 6ykBa Y B CJIOBE Year OCTAHETCS HEU3MEHHOM.
B dyHKIMSIX to_date, to_number M to_timestamp Ipu 06pabOTKe IMOACTPOKH B KaBhIYKaX IIPOCTO
ITPOITyCKAIOTCSI CUMBOJIBI BXOJHOM CTPOKH 110 YHUCJIY CUMBOJIOB B IOACTPOKE, HAIIPUMeED AT "XX"
OyaoyT IPOMYIIEHH! IBa CUMBOJIA.

e Ecnu BH XOTUTE MOJIYYUTDH B PE3YyIbTaTe KAaBLIUKY, IIepe] HUMU HYKHO J00aBUTL 0OPaTHYIO KOCYIO
YepTy, HaIpuMep Tak: '\"YYYY Month\"'.
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Ecnu ¢popmart ropma onpepensieTcsa MeHee, 4yeM 4 nudpaMu, HallpuMep, Kak YYY, ¥ B IIepeJaHHOM
3HAYEHUH Tofa TOXKe MeHbIe 4 1udp, rof IepecyYuTHBAeTCS B MaKCUMaJIbHO OMu3Kui K romy 2020,
T. €. 95 BOCIIpUHUMaeTCsa Kak 1995.

OYHKIIUU to_timestamp M to_date BOCOPUHUMAIOT OTPULIATENILHEIE 3HAUEHMS I'OIOB KakK
OTHOCSIIHNECS K TomgaM [0 H. 9. Eciu ke yKa3aThk OTpUIlaTENIbHOE 3HaYeHue U J00aBUTh STBHBIN
Mpu3HaK BC (o H. 3.), rox OyIOeT OTHOCUTHCS K H. 9. HyneBoe 3HaYeHMe rofa BOCIIPUHUMAETCS KakK
1 rom mo H. 3.

B QyHKIHSIX to_timestamp M to_date C mpeoOpa30BaHUEM YYYY CBSI3aHO OTrPDaHUYEHUE,

Korpga oOpabaThIBaeMbIl IO 3anuchiBaeTcs 6omee ueM 4 nudpamu. [locne Yyyy He0OXOOAMMO
OyneT mo6GaBUTh HeIUDPOBOYW CUMBOJI UJIM COOTBETCTBYIOIINM KON, UHaUe I'of Bcerna Oymer
BOCIIpDUHUMATHCS Kak 4 nudpel. Hanpumep, B to_date ('200001131', 'YYYYMMDD') (C romoM
20000) rom O6ymeT MHTEPIIPETUPOBAH KaK COCTOAIUM 13 4 1udp; 4TOOH UCIIPABUThL CUTYAIIUIO,
HYKHO 700aBuTh HeIu(PPOBOU pa3geIuTeNb IIOCNEe TONa, KaK B to_date ('20000-1131"', 'YYYY-
MMDD '), UJIA KOO KaK B to_date ('20000Nov31l', 'YYYYMonDD').

B nmpeobpa3oBaHusIX U3 CTPOKM B THUM timestamp UK date, MONE CC (BEK) UTHOPUPYETCH,

ecny mabI0H BKITIOYAET IOJIS YYY, YYYY MH Y, YYY. Korga CC mCons3yeTcsi C YY WU Y, TOR
BBEIYMCJIISIETCS KaK IOl TAHHOTO CTOJIeTHUsA. EC/Tu IPUCYTCTBYET TOJIBKO KOA CTOJIeTHs, 6e3 roaa,
IIOOpPa3yMeBaeTCs IIEPBHIH IO 9TOTO BeKa.

Iatel 10 HegenbHOMY KaneHmapio ISO 8601 (oTnmyaminmecs OT TPUTOPUaHCKUX) MOXKHO IIepenaTh
byHKIUAM to_timestamp M to_date OOHHUM U3 IBYX CIIOCOOOB:

* Tom, HOMep Hemenu U OHS HeOeJlu: HalrpuMep, to_date ('2006-42-4"', 'IYYY-IW-ID')
BO3BpalllaeT maTy 2006-10-19. Ecnu meHb HeOesiu OIyCKaeTCs, OH CYMTAeTCs PpaBHBIM 1
(TToHEeOenbHUKY).

* Tom u meHb rojma: HaIpUMeED, to_date ('2006-291', 'IYYY-IDDD') TaKzKe BO3BpaIlaeT
2006-10-109.

ITompITKa BBECTU HATy U3 CMECH TIOJiel TPUTOPUaHCKOro U HefelbHOro KaneHpaps [SO 8601
GeccMBbICIEHHA, IO9TOMY 3TO OymeT cuuTaThbCs omubKoi. B KorTekcTe ISO 8601 moHSTHUS «HOMED
Mecsla» U «aeHb Mecslla» He CYIIeCTBYIOT, a B TPUTOPHAHCKOM KaJleHfape HeT IOHATUS HoMepa
Hepenu 1o I1SO.

BauManue

Torpma kKak to_date He MPUMET CMECH ITOJIEN TPUTOPUAHCKOTO U HEMIEILHOT' 0 KaleHaaps
ISO, to_char cnocobHa Ha 3TO, Tak Kak ¢opMaThl BpOOe YYYY-MM-DD (IYYY-IDDD) MOTYT
OnITh TTOTe3HEI. Ho m3beratiTe popmaToB Tua IYYY-MM-DD; B HPOTUBHOM CJIydae C JaTaMu
B HayaJie rofa BO3MOXKHEI CIOPIPU3HL. (3a OOMOTHUTEIbHEIMYU CBEeAeHUSIMHU 00paTUTECH K
ITogpazpmemny 9.9.1.)

[Tpu mpeoOpa30BaHUU U3 TEKCTOBOM CTPOKH B timestamp, MUJUIUCEKYHOHI (MS) MIX MUKPOCEKYHIBI
(Us) BociprHUMAIOTCS KaK Apo0Hasd 4acTh YKClia CeKyHO. Hanpumep, to_timestamp ('12:3"',
'SS:MS') — 9T0 He 3 munnucekyHasl, a 300, Tak KaK 9TO 3HaUeHHWEe BOCOPUHHUMaeTcs Kak 12 + 0.3
CeK. ITO 3HAYUT, 4YTO IOJjisg opmara SS:MS BBOOUMbBIE 3HAYEHUS 12:3, 12:30 ¥ 12:300 3aHal0T OJHO
M TO K€ YHCJI0 MUJIJIMCEeKYH . YTOOH MOMyYUTh TPU MUJIJIMCEKYHIBI, BpeMs HY2KHO 3aIlicaTh B BUOE
12:003, Torma 3To OymeT BocmpuHATO Kak 12 + 0.003 = 12.003 cek.

Emié 6oee CIIOXKHLINA IPUMeEP: to_timestamp ('15:12:02.020.001230"', 'HH24:MI:SS.MS.US')
OymeT nmpeo6pa3oBaHo B 15 9acos, 12 MuHYT u 2 ceKyHOH + 20 munnucekyHa + 1230 MUKPOCEKYHL
= 2.021230 seconds.

Hyw™mepartusa mHed Hemenu B to_char (..., 'ID') COOTBETCTBYET QYHKIIMU extract (isodow
from ...), HO HyMepanud to_char (..., 'D') He COOTBETCTBYET HyMepaliuu, HpI/IHSITOfI B
extract (dow from ...).
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OyHKIMS to_char (interval) obpabaTreiBaeT hopMaTH HH M HH12 B paMKax 12 4acos, To ectb 0 u 36
4acoB OyAyT BEIBOOUTHCS KaK 12, TOTa KakK HH24 BEHIBOOUT 3HAa4YE€HME MOJTHOCTHIO U [IJII UHTEPBAJIOB
BEIBOTUMOE 3HAaYEeHNE MOXKET ITpeBHIIaTh 23.

Kopwr popmMaTupoBaHUs YMCIIOBLIX 3HAYEHUH ITepeunciieHsl B Tabmuie 9.26.

Tao6maumna 9.26. Koabl (popMaTHPOBAHHUST YHCET

Kon OnucaHue

9 mo3uituss HuGps (MOXET OTCYTCTBOBATh, €CIHU
nudpa HelHavaIas)

0 o3uIUs HUGPH (IPUCYTCTBYET BCETHa, axKe eClIu
uudpa He3HavaIas)

. (Touka) OecsaTHYHasa TOYKa

, (3amsTas) pa3menuTentb Ipynn (TECSY)

PR OTpHUIlaTEIbHOE 3HAUYEHUE B YIJIOBBIX CKOOKaX

S 3HaK, mo6aBIgeMbIN K YMCITY (C y4ETOM JIOKAJIN)

L CHUMBOJI eHEeXKHOU eTUHULEI (C YIETOM JIOKAJIN)

D pa3genuTend Iejiol U ApoOHOM YacTu 4yucna (c
YYETOM JIOKAJIH)

G pa3genuTensb IPyn (C y4€TOM JIOKaIn)

MI 3HaK MMUHYC B 3afJaHHOU mo3uluu (ecnm yucio < 0)

PL 3HAK MJIIOC B 3aJaHHOM no3unmu (eciu gucio > 0)

SG 3HaK IUTI0C UM MUHYC B 3aIaHHOM ITO3UIINHU

RN YHCJI0 PUMCKUMU ITudpamu (B guamaloHe oT 1 mo
3999)

TH UJIU th OKOHYaHHUE MMOPSITKOBOT0 YUCIUTEIbHOTO

Y% COBUT Ha 3aJaHHOe KoiludyecTBO Ludp (cMm.
3aMedYaHusd)

EEEE 9KCIIOHEeHIHa bHas 3alliCh Yuciia

3amMeyYaHus 0 UCIOIb30BaHUI0 (GOPMATOB YHUCET:

0 o603HaYaeT MO3UIUI0 ITUPPH], KOTOpas OyAeT BEIBOOUTHLCS BCeraa, Hake ecJIM 3TO He3Hadallun
HOJTb CJI€Ba WJIU CIIpPaBa. 9 Takke 0003HaYaeT MO3UINIO NU(PHI, HO eCITX 3TO HE3HAYAIIWN HOMb
CJIeBa, OH 3aMeHsIeTCS TTPOOEJIOM, a €CJIM CIIpaBa U 3afaH PEeXKUM 3al0JIHEHUs, OH ymanseTcs. (s
GYHKIUM to_number () 9TH ABa CUMBOJIa paBHO3HAYHEI.)

CuMBOJTHI I1abI0Ha S, L, D ¥ G MPEeACTaBIISIOT 3HAK, CUMBOJI HEHEXKHON eQUHUIILI, HECATUIHYIO
TOYKY ¥ Pa3geuTeNb ThICSIY, KaK UX OMpefenseT TeKyIlas JoKab (cM. lc monetary u Ilc numeric).
CUMBOJIBI TOYKA U 3amsTast MPEOCTaBISIOT T€ K€ CUMBOJIBI, 0003HaYaIOIINE HECATUYHYIO TOYKY U
pasmeNuTeNb THICSY, HO HE 3aBUCST OT JIOKAJIH.

Ecnu B ma6oHe to_char () OTCYyTCTBYeT SIBHOE yKa3aHUe I10JIOXKeHUS 3HaKa, OJ11 Hero
pEe3epBUPYETCS OOHA MO3ULMS PSIAOM C YMCIOM (cieBa oT Hero). Eciu neBee HECKOIBKHUX 9
IIOMEIIEH S, 3HaK Takxke OymeT IpuUIIMcaH cjieBa K YUCIy.

3HaK 4uCiia, IOIy4YeHHBIH KOOaMu SG, PL WX MI, He IPUCOEAUHSIETCS K YUCILY; HallpuMep,
to_char(-12, 'MI9999') BHImAET '- 12', TOorga Kak to_char(-12, 'S$9999') — ' -12'.(B
Oracle MI He MOXKeT UATH Ieper 9, HA00OPOT 9 HYKHO yKa3aTh mepen MI.)

TH He TTpeobpa3yeT 3HaYeHUs MeHbIe 0 ¥ He TToANepPKUBAeT OPOOHEIE YHCIIa.

P, SG u TH — pacmupenus Postgres Pro.
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* V C to_char YMHOXKAaeT BBOJMMOE 3HaUeHHe Ha 10" n, TIe n — YHUCJIO MU(P, CIeQYIOINUX 3a V. V C
to_number MOOOOHBIM 06pa3oM menuT 3HadeHue. OYHKIUM to_char M to_number He NOOOEPKUBAIOT
V ¢ OpoOHBIMM YHMCIIaMM (HalpuMep, 99.9V99 He [OIIYyCKaeTCs).

* Kop EEEE (Hay4YHas 3aIluCh) He MOXKET COUYeTaThCS C JIIOOBIMU APYTUMH BapuaHTaMU
dopmMaTupoOBaHUS UK MOAUPHUKaTOPaMH, 3a UCKIIIOUeHUEM ITUGP U OeCITUYHOM TOUKU, U OOJIXKEH
pacrionaraTtbCs B KOHIIE CTPOKHM I1abioHa (HampuMep, 9. 99EEEE — OOMYCTUMBIHN I11a6JI0H).

I[Ing u3MeHeHUs IOBEOEeHUS KOJOB K HUM MOTYT OBITH ITPUMEHEHBI OIpefelléHHble MOOUQGUKATOPHL.
Hampumep, FM99.99 obpabaTeiBaeTcss KakK KOm 99.99 ¢ MmomudukaTopoM FM. Bce mommpuraToOphl Ois
dopMaTHpoOBaHUS YHCeJ IIepeuyncieHsl B Tabnuie 9.27.

Ta6auma 9.27. MogudHuKaTopsl 1M1a0/10HOB I/Ist (GOpMATHPOBAHHUS YHCEJT

Moagudukartop Onucanue IIpumep

[TpucraBka FM peXuM 3alolHeHUus (IomaBisAeT|FM99.99
3aBeplIaIue HyJHU u
IOIOIHeHMe ITpobenamu)

OkoHuaHue TH OKOHYaHUe TIOPSAOKOBOTO|999TH
YUCIIUTEIBHOTO B BEpPXHEM
perucTpe

OkoHYaHUe th OKOHYaHUe IOPSIHKOBOI0|999th
YUCJIUTEILHOT O B HUXHEM
perucrtpe

B Tab6nuie 9.28 npuBeeHb HEKOTOPLIE IIPUMEPHI UCIIOIb30BaHUs GYHKIMNU to_char.

Ta6muna 9.28. [Ipumeps! to_char

Bripaxkenue Pe3ynabTar
to_char (current_timestamp, 'Day, 'Tuesday , 06 05:39:18"
DD HH12:MI:SS'")

to_char (current_timestamp, 'FMDay, 'Tuesday, 6 05:39:18"
FMDD HH12:MI:SS')

to_char(-0.1, '99.99") ' -.10"
to_char(-0.1, 'FM9.99") -1
to_char(-0.1, 'FM90.99") '-0.1"
to_char(0.1, '0.9") ''0.1"
to_char (12, '9990999.9") ' 0012.0"
to_char (12, 'FM9990999.9") '0012."
to_char (485, '999") ' 485"
to_char (-485, '999") '-485"
to_char (485, '9 9 9'") ''4 8 5"
to_char (1485, '9,999") ' 1,485"
to_char (1485, '9G999") ' 1 485"
to_char(148.5, '999.999") ' 148.500'
to_char(148.5, 'FM999.999"'") '148.5"
to_char(148.5, 'FM999.990") '148.500"
to_char(148.5, '999D999") ' 148,500
to_char(3148.5, '9G999D999") ' 3 148,500
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BripaxkeHnue Pe3ynabTar
to_char (-485, '999s") '485-"

to_char (-485, '999MI'") '485-"

to_char (485, '999MI') '485 !

to_char (485, 'FM999MI') '485"

to_char (485, 'PL999'") '+485"

to_char (485, 'SG999") '+485"

to_char (=485, 'SG999") '-485"

to_char (-485, '95G99"'") '4-85"

to_char (=485, '999PR'") '<485>"

to_char (485, 'L999'") 'DM 485"

to_char (485, 'RN') ! CDLXXXV'
to_char (485, 'FMRN') 'CDLXXXV'

to_char (5.2, 'FMRN') VAl

to_char (482, '999th'") ' 482nd’

to_char (485, '"Good number:"999") 'Good number: 485"
to_char(485.8, '""Pre:"999" Post:" .999") 'Pre: 485 Post: .800'
to_char (12, '99v999"'") ' 12000°
to_char(12.4, '99v999") ' 12400°
to_char(12.45, '99v9'") ' 125"

to_char (0.0004859, '9.99EEEE') ' 4.86e-04"

9.9. OnepaTtopbl U HPYHKUUN OaTbl/BPEMEHMU

Bce cymectByromue pyHKINY 011 00pab0TKY NaTh/BpeMeHU epeuncientl B Tabnuile 9.30, a mogpobHee
OHHU OIIMCAHH B CIEeOVIOIMUX IToapa3aesax. [loBeqeHne OCHOBHEIX apudMeTUIEeCKUX OIIepaTopoB (+, * U
T. O.) onucano B Tabnuriie 9.29. ®yHKuuu GopMaTUPOBaHUS ITUX TUIIOB HAHHBIX OBLIM II€PEYNCIIEHEL B
Pazmerne 9.8. O6u1yio uHpopMalrio 06 3TUX TUIIAX BE MOTYUYUIIU (UM MOXKETe MONy4uTh) B Pasmerne 8.5.

I[ToMuMO 3TOrO, OJISI TUIIOB HATHI/BPEeMEHU MMEIOTCS OOLIYHEIE OIIepPaTOpPhl CPAaBHEHWUS, ITOKA3aHHBIE B
Tabmnurie 9.1. 3HaYeHUS DaThl ¥ JaThl CO BpeMeHeM (C YaCOBBLIM ITOSICOM HITH 0e3 Hero) MoXKHO CPaBHUBATh
KakK yromHO, TOTHa KaK 3HauYeHWs TOJIBKO BPeMEHH (C YaCOBHIM IIOSICOM MM 0e3 Hero) m MHTepBallbl
OONyCTHUMO CpPaBHUBATh, TOJBKO €CIIHM WX TUMIH COBHAmailoT. [IpyM cpaBHEHWM HATHI CO BpeMeHeM 06e3
4aCOBOTO TOsICa U JAaTEl CO BPEMEHEM C YaCOBBIM IIOSICOM IIpenIojiaraeTcsi, 4TO IIepBO€ 3Ha4dYeHHe
3ajlaHO B YaCOBOM IIOsICEe, YCTaHOBIIEHHOM ITapaMeTpoM TimeZone, u oHO nepecunTbiBaeTcsa B UTC mns
CpaBHEHHUS CO BTOPHIM 3HaueHHeM (BHYTpH yxe mpepncTaBneHHHIM B UTC). AHamoruyHbIM 00pa3oM,
IIpHU CpPaBHEHMWM 3HAYEHUU JaThl U AAaTEl CO BPEMEHU IIEPBOE CUMTAETCS COOTBETCTBYIOIIUM IIOJIHOYU B
YaCOBOM IIOsICE TimeZone.

Bce ommcaHHBIE HUXKE Q)YHKHI/II/I 1 OIlepaTOpPhl INIPHHUMAIOT OBE PA3HOBUOHOCTU THUIIOB time HIIHN
timestamp: C YACOBHLIM IIOSICOM (time with time zone M timestamp with time zone) u 6€3 Hero (time
without time zone M timestamp without time zone). [I7I KPaTKOCTH 30eCh OHHM pacCMaTpPHUBAIOTCS
BMecTe. Kpome Toro, onmepaTopsl + U * o0JjiafaloT IepeMecTUTEJIbHEIM CBOMCTBOM (Hampumep, date +
integer = integer + date); 3mech OymeT NpUBEIEH TONBKO OOWH BapUaHT [JId KaXKAOW Iaphl.

Taoiauna 9.29. OnepaTopsl JaThl/BPEeMEHHA

Oneparop IIpumep Pe3ynabTar
+ date '2001-09-28' + integer|date '2001-10-05"
] 7 ]
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Oneparop IIpumep Pe3ynabTar

+ date '2001-09-28' + interval|timestamp '2001-09-28
'l hour' 01:00:00"

+ date '2001-09-28" + time|timestamp '2001-09-28
'03:00' 03:00:00"

+ interval 'l day' + interval|interval 'l day 01:00:00'
'l hour'

+ timestamp '2001-09-28 01:00'|timestamp '2001-09-29
+ interval '23 hours' 00:00:00"

+ time '01:00' + interval '3|time '04:00:00"
hours'

- - interval '23 hours' interval '-23:00:00"'

- date '2001-10-01" - date|integer '3' (mHS)
'2001-09-28"

- date '2001-10-01'" - integer|date '2001-09-24"'
Al 7 Al

- date '2001-09-28' - interval|timestamp '2001-09-27
'l hour' 23:00:00"

- time '05:00' - time '03:00' |interval '02:00:00"'

- time '05:00' - interval '2|time '03:00:00"
hours'

- timestamp '2001-09-28 23:00'|timestamp '2001-09-28
- interval '23 hours' 00:00:00"

- interval 'l day' - interval|interval 'l day -01:00:00"'
'l hour'

- timestamp '2001-09-29 03:00'|interval 'l day 15:00:00"'
- timestamp '2001-09-27
12:00"

* 900 * interval 'l second’ interval '00:15:00'

* 21 * interval 'l day' interval '21 days'

* double precision '3.5" *linterval '03:30:00'
interval 'l hour'

/ interval 'l hour' / double|interval '00:40:00'
precision '1.5"

Tao6mauna 9.30. ®yHKUIHH JaThl/BpeMeHH

DOyHKIIUA

Pe3ynabTar

age ( timestamp,
timestamp)

Tun pe3ynbrara |Onmucanue IIpumep
Briuutaet
apryMeHThI u|'2001-
BRITAET

pe3ynbTaT C TogamMu
M MecsllaMH, a He
MIPOCTO OHSIMU

age (timestamp

«CUMBOJIMYECKUI» |1 1957-

43 years 9 mons 27
04-10"', days (43 roma 9
timestamp |mecdues 27 nHeH)
06-13")

age ( timestamp)

date (momHOYb
TEeKyIIero OHS)

Brruutaer maTy/|age (timestamp
BpeMs U3 current_|'1957-

43 years 8 mons 3
06-13") days (43 roma 8
Mecdluer 3 OHd)

224




OYHKIIUY ¥ OTIEPATOPHI

DOYyHKIIUA Tun pe3yabraTta |Onucanue IIpumep Pe3yabTar
clock_ timestamp with|Tekyilasds mpata u
timestamp () time zone BpeMs (MeHSeTCS B
Impoilecce
BEITIOJTHEHU A
OIIepaTopoB); CM.
[Togpa3zgmen 9.9.4
current_date date Texkymas maTa; CM.
ITogpa3men 9.9.4
current_time time with time|TeKkyinee BpeMs
zone CYTOK; CM.
ITogpa3men 9.9.4
current_ timestamp with|Tekyiias JaTa
timestamp time zone u BpeMsi (ma
MOMEHT Hadalla
TpaH3aKIOWHu); CM.
IMogpazmen 9.9.4
date_part ( double precision BO3BpaH.IaeT mojie|date_part ( 20
text, oaThl (PaBHO3HAYHO| 'hour',
timestamp) extract); CM. timestamp
I[Togpa3men 9.9.1 '2001-02-16
20:38:40")
date_part ( double precision |Bo3Bpamaer 1oje|date_part ( 3
text, interval) oaThH (PaBHO3HAYHO| 'month' ,
extract); CM. interval '2
ITogpaspen 9.9.1 years 3 months')
date_trunc ( timestamp OTcekaer date_trunc ( 2001-02-16
text, KOMIIOHEHTHl HaTHI|'hour', 20:00:00
timestamp) ao 3alaHHOM timestamp
TOYHOCTH; CM.|'2001-02-16
Takxe 20:38:40")
I[Togpa3memn 9.9.2
date_trunc ( interval OTcekaer date_trunc( 2 days 03:00:00
text, interval) KOMIIOHEHTBI [OaThl|'hour',
Ao 3a/laHHOM interval '2
TOYHOCTH; CM.|days 3 hours 40
TaKxke minutes"')
ITogpa3men 9.9.2
extract ( field double precision |Bo3Bpaillaer 105ie|extract (hour 20
from timestamp) AaThI; CM.|from timestamp
IMogpa3zmen 9.9.1 '2001-02-16
20:38:40")
extract ( field double precision B03Bpa1uaeT IIojie |extract (month 3
from interval) OATHI; CM.|from interval '2
ITogpaspmen 9.9.1 years 3 months')
isfinite ( date) boolean ITpoBepseT isfinite (date true
KOHEYHOCTEL OAaThI ( '2001-02-16")
e€ oTnmyue oT +/-
0EeCKOHEYHOCTH)
isfinite( boolean ITIpoBepseT isfinite( true
timestamp) KOHEYHOCTDb timestamp
BpeMeHU (ero
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DyHKIIUSA Tun pe3yabraTta |Onucanue IIpumep Pe3yabTar
oTIuume OT +/-/'2001-02-16
0eCKOHEYHOCTH) 21:28:30")
isfinite( boolean ITpoBepseT isfinite( true
interval) KOHEYHOCTb interval '4
HHTEepBalla hours')
Justify_days ( interval [TpeobpasyeT Justify_days( 1 mon 5 days (1
interval) HHTEepBall TakK, | interval '35 |Mecdqy 5 pHewH)
uyTo Kaxmaeld 30-|days')
OHEBHBIN Imepuon
CUUTAEeTCA OOHUM
MecdaneM
Justify_hours( interval [TpeobpasyeT Justify_hours( 1 day 03:00:00 (
interval) HHTEepPBall TakK, | interval '27 |1 meus 03:00:00)
4TO KaXMObH | hours ')
24-9acoBOM IIEPHUO
CUUTAETCId OOHUM
OHEM
justify_ interval ITpeobpa3yer justify_ 29 days 23:00:00
interval ( HHTepBall Clinterval ( (29 oHeH
interval) npuMeHeHneM interval 'l mon [23:00:00)
Jjustify_days U|-1 hour')
justify_hours u
OOIIOJTHUTEJIbHO
KOPPEKTUpyeT
3HAKHN
localtime time Texyinee BpeMsd
CYTOK; CM.
ITogpa3gen 9.9.4
localtimestamp timestamp Teky1as oaTa
u BpeMs (Ha
MOMEHT Hadalla
TpaH3aKOWHu); CM.
IMogpazpmemn 9.9.4
make_date ( year|date O6pa3yeT oaTy H3|make_date ( 2013-07-15
int, month int, nosne#: year (rom),|2013, 7, 15)
day int) month (mecsai) u
day (meHn)
make_interval ( |interval 06pa3yeT make_interval ( 10 days
years int MHTEePBal u3|days => 10)
DEFAULT 0, nosned: years  (
months  int ropei), months (
DEFAULT 0, weeks Mmecsiupl), weeks (
int DEFAULT O, Hemenw), days (
days int OHu1), hours (4acsr),
DEFAULT 0, hours minutes (MHHYTHI)
int DEFAULT O, U secs (CeKyH[bI)
mins int
DEFAULT O, secs
double precision
DEFAULT 0.0)
make _time( hour|time O6pa3yeT BpeMs u3|make_time (8, 08:15:23.5
int, min int, noyed: hour (9ac),| 15, 23.5)
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DyHKIIUSA Tun pe3yabraTta |Onucanue IIpumep Pe3yabTar
sec double minute (MuHyTa) U
precision) sec (cexkyHpOa)
make_timestamp ( |timestamp O6pa3yeT [maTy H|make_timestamp ( 2013-07-15
year int, month BpeMs u3 Moneu:(2013, 7, 15, 08:15:23.5
int,  day int, year (rom), month (| g8, 15, 23.5)
hour int, min Mecsu), day (meHs),
int, sec double hour (4ac), minute
precision) (MuHyTa) H sec (
CeKyHpa)
make_|timestamp with|OOpa3yeT maTy H|make_ 2013-07-15
timestamptz ( time zone BpeMda C YaCOBBIM|timestamptz ( 08:15:23.5+01
year int, month [I0SICOM W3 IIOJNIeH:|2013, 7, 15,
int, day int, year (rom), month| g, 15, 23.5)
hour int, (Mecsry), day  (
min int, sec meHb), hour (gac),
double precision, minute (MHHYyTa)
[ timezone u sec (CekyHpa).
text]) Ecmu nmapaMeTp
timezone (YacoBOH
[IosiC) He VyKasaH,
HUCIIOIb3YEeTCSA
TEKyIIUM YacoBOU
mosic.
now () timestamp with|Tekyias gaTa
time zone u BpeMs (ma
MOMEHT Hayvana
TpaH3aKOuMu); CM.
I[Togpa3men 9.9.4
statement_ timestamp with|Tekyilasa pata ¥
timestamp () time zone BpeMs (Ha MOMEHT
Hayajla TeKyLIero
omeparopa); CM.
I[Togpa3men 9.9.4
timeofday () text Tekymiass pata u
BpeMs (Kak clock_
timestamp , HO
B BHUOE CTPOKH
THIIA text); CM.
I[Togpa3men 9.9.4
transaction_ timestamp with|Tekymiasa mara
timestamp () time zone u BpeMsi (Ha
MOMEHT Hayvana
TpaH3aKIUH); CM.

ITogpa3men 9.9.4

to_timestamp (
double
precision)

timestamp with

time zone

ITpeobpa3yer
BpeMs smoxu Unix
(umcno ceKyHO C
1970-01-01
00:00:00+00) B
CTaHOAPTHOE
BpeMs

to_timestamp (
1284352323)

2010-09-13
04:32:03+00

B pononueHue K 9TUM QYHKIUAM nofgmepxkuBaeTcsa SQL-omepaTop OVERLAPS:
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(ravamnol, xomernl) OVERLAPS (mauvanoZ, kKoHeIZ)
(Favanol, gnurenbHocThl) OVERLAPS (HavanoZ, OIHTEIBHOCTLHZ)

Ero peaynmbTraToM OymeT true, Korga [OBa Mepuoga BpeMeHU (ompemenéHHBIE CBOMMH TPaHUIIAMH)
nepecekaioTcsi, u false B mpoTUBHOM ciy4ae. I'paHMIIEI IIepHoda MOXKHO 3aJaThb IuOO0 B BUME ITaphl
IaT, BpeMeHH WM OaT CO BpeMeHeM, Mubo Kak [maTy, BpeMs (MM JaTy CO BpeMeHeM) C MHTEePBajioOM.
Korma ykas3biBaeTcs ITapa 3HA4YeHUWM, IEPBEIM MOXKeET OBITb M Haydajo, ¥ KOHEIl Ilepuoma: OVERLAPS
aBTOMATHYECKH CYHWTAET HadajioM IIepuoda MeHbIllee 3HadeHWe. [lepruomsl BpEMEHU CUUTAIOTCS
HAIIOJIOBUHY OTKPEHITBIMHU, T. €. Havano<=BpeMI<KoHel, €CIIH TOJIbKO Havamro U koHery HE PABHLEI — B 3TOM
cly4Yae Mepuo[ MPeICcTaBIseT OOUH MOMEHT BpeMeHH. JTO O3HayaeT, HalpuMep, YTO OBa IIePHO[a,
MMeIOIre TOJIbKO OOIIYI0 TPaHuIly, He OYIYT CUMTATLCS IePeCeKaoIUMUCS.

SELECT (DATE '2001-02-16', DATE '2001-12-21') OVERLAPS
(DATE '2001-10-30', DATE '2002-10-30");

Pesynprar:true

SELECT (DATE '2001-02-16', INTERVAL '100 days') OVERLAPS
(DATE '2001-10-30', DATE '2002-10-30");

Pesynrprrar:false

SELECT (DATE '2001-10-29', DATE '2001-10-30') OVERLAPS
(DATE '2001-10-30', DATE '2001-10-31");

Pesynrprrar:false

SELECT (DATE '2001-10-30', DATE '2001-10-30') OVERLAPS
(DATE '2001-10-30', DATE '2001-10-31");

Pesynbprar:true

ITpn moOGaBIeHMM K 3HAYEHHIO THUIIA timestamp with time zone 3HAYEHHSA interval (HUIH Ipu
BBHIYMTAHUU U3 HETO interval), IIOJIe JHEM B 3TOU JaTe YBeIUUYHUBaeTCs (MIU YMEHbBIIAeTCsa) Ha yKasaHHoe
YHCIIO0 CYTOK, a BpeMsI CYTOK OCTAaéTCs HeU3MeHHLIM. [Ipu mepeceuyeHUU IPaHUIIE Iepexoia Ha JIeTHee
BpeMs (ecim B 4aCOBOM IIOSICE TEKYIIETO CeaHCa IIPOM3BOOUTCS 3TOT MIEPEXO[) 3TO O3HadaeT, UYTOo
interval 'l day' M interval '24 hours' He 00s3aTeJIbHO OyOyT paBHEL. HampuMep, B 4aCOBOM IIOSICE
America/Denver:

SELECT timestamp with time zone '2005-04-02 12:00:00-07' + interval 'l day';
Pesynprar: 2005-04-03 12:00:00-06

SELECT timestamp with time zone '2005-04-02 12:00:00-07' + interval '24 hours';
Pesynprar: 2005-04-03 13:00:00-06

dTa Pa3HHUIlla 00BSICHIETCS TEM, 4TO 2005-04-03 02:00 B YaCOBOM ITI05ICE America/Denver l'IpOI/I3OHIéJ'I
IIepexon Ha JIeTHee BpeMd.

OOpaTuTe BHMMaHHE Ha BO3MOXKHYIO HEOOHO3HAYHOCTb B IIOJIe months B pe3yibTaTe (QYHKIUU age,
BBI3BAHHYIO TEM, YTO UMCJIO JHEHN B PAa3HBIX MecAIlaX HeOOUHAKOBO. BEIUMCIIAS OCTaBIINECS OHU MeCSIIa,
Postgres Pro paccmaTpuBaeT Mecs1 MeHbIlIe! U3 OByX maT. Hanpumep, pe3yibTaToM age ('2004-06-01",
'2004-04-30"') OymeT 1 mon 1 day, TaK Kak B ampeine 30 mHel, a TO ke BhEIpaxkeHue ¢ matoi 30 mas
BBRIJACT 1 mon 2 days, TaK Kak B Mae 31 meHb.

BrrumTanume paT ¥ gaT CO BpEeMEHeM TakKXke MOXKeT ObITh HEeTPUBHANILHOM omeparuei. Opgus
IIPUHIUIIKMAJIBHO HpOCTOfI CrI0Cc0O0 BBIIIOJTHUTL TaKOe BLIYHCIIEHUEe — Hp606pa3OBaTb KaX[ngoe 3Ha4YeHue
B KOJIMYECTBO CEKYH[, MCIIOJIb3YS EXTRACT (EPOCH FROM ...), a 3aTEM HaAWTU pa3HUIY Pe3yJIbTaTOB;
Ipu 3TOM OyHEeT IOIYyYeHO YUCIIO CeKYHO MeXOy OBYMS gaTaMu. IIpu aToMm OyaeT y4YTeHO HeOOUHaKOBOe
YUCJIO OHEeN B MecsllaX, U3MEHEHUS YaCOBHIX MOSICOB U IIEPEXONbl Ha JiIeTHee BpeMs. [Ipu BEHIYUTAHUU
OaT MM OaT CO BpPeMeHeM C IIOMOINBI0 ollepaTopa «-» BBIOAETCS YMCIo OHel (mo 24 4Yaca) u
YacOB/MUHYT/CEKYHI MeX[y NaHHBIMKM 3HA4YeHUSIMH, C y4EToM Tex ke (akTopoB. DYHKIUSA age
BO3BpalllaeT YHCJIO JIeT, MEeCAIleB, JHEeW U YaCOB/MUHYT/CEKYyH[, BHIIOJIHSAS BBIYMTAHUE II0 TIOJISAM, a
3aTeM IepPeCcYUTHIBas OTPULIATEIbHBIE 3HAUEeHN . Pa3nuyne 3TUX ITOAX0I0B UIITIOCTPUPYIOT CJIEAYIOIINe
3amnpoctl. [Toka3zaHHble Pe3ysIbTaThl OBININ ITOTYYEHEI /IS YaCOBOTO Mosica 'US/Eastern'; MeXOYy ABYMS
3ajaHHBIMU JaTaMU IIPOU3OIIET IIePEX0]] Ha JIeTHEee BpeMsi:

SELECT EXTRACT (EPOCH FROM timestamptz '2013-07-01 12:00:00") -
EXTRACT (EPOCH FROM timestamptz '2013-03-01 12:00:00");
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Pesynprrar:10537200
SELECT (EXTRACT (EPOCH FROM timestamptz '2013-07-01 12:00:00') -
EXTRACT (EPOCH FROM timestamptz '2013-03-01 12:00:00"))
/ 60 / 60 / 24;
Pesynprar:121.958333333333
SELECT timestamptz '2013-07-01 12:00:00' - timestamptz '2013-03-01 12:00:00"';
Pesynprar:121 days 23:00:00
SELECT age (timestamptz '2013-07-01 12:00:00', timestamptz '2013-03-01 12:00:00");
Pesynprar:4 mons

9.9.1. EXTRACT, date_part

EXTRACT (field FROM source)

OYHKIUA extract IOJIy4aeT U3 3HAaYEHUHN JaThl/BPEMEHHU I10JIs, TaKKWe KaK rof UiIN dac. 30eChb HCTOYHHK
— 3HayeHWe TUIa timestamp, time HUAM interval. (BrlpaXkeHus TUNa date HOPUBOOATCSI K TUILY
timestamp, TAK YTO JOIYCKAETCS M 3TOT THUI.) YKa3aHHOe rmose IPEACTaBIIsAeT co00M umeHTHu(HUKATOp,
II0 KOTOPOMY U3 UCTOYHHKA BBI6I/IpaeTC${ 3aaHHOE II0JIe. Q)YHK]_[I/IH extract BO3BpalllaeT 3HAYEHHUS THUIIA
double precision. [JOIIyCTUMBIE TIOJIS:

century
Bek:
SELECT EXTRACT (CENTURY FROM TIMESTAMP '2000-12-16 12:21:13"');
Pesynprar:20

SELECT EXTRACT (CENTURY FROM TIMESTAMP '2001-02-16 20:38:40"'");
Pesynprar:21

IMTepBrii Bek Havancsa 0001-01-01 00:00:00, xoTs moguM B TO BPeMS M He CUHUTAIM TakK. ITO
oInpenesieHNe PacIpPOCTPaHsIETCS Ha BCe CTPaHbl C TPUTOPHAaHCKUM KajieHaapeM. Beka ¢ HomepoMm O
HeT OBLJIO; cYMTaeTCs, 4To 1 HacTymui nocie -1. Eciu Takoe ITOnoXKeHue Belllel Bac He yCTpauBaeT,
HaIpaBIsaiTe xKanoOwl Mo agpecy: Batukan, Co6op Cesitoro Iletpa, [Tame.

day
Inst 3HaYeHUH timestamp 9TO AeHb Mecsria (1 - 31), oI 3HaYeHuH interval — YHCIIO OHEH

SELECT EXTRACT (DAY FROM TIMESTAMP '2001-02-16 20:38:40");
PesynprTar:16

SELECT EXTRACT (DAY FROM INTERVAL '40 days 1 minute');
Pesynprar:40

decade
T'onm, menéunusniit Ha 10
SELECT EXTRACT (DECADE FROM TIMESTAMP '2001-02-16 20:38:40"');
Pesynprrar:200

dow
I[leHs Hegenu, cYUTas C BOCKpeceHbs (0) mo cyO600THI (6)
SELECT EXTRACT (DOW FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:5

3aMeThTe, UTO B extract OHU HeOelu HYMEPYIOTCA He TadK, KaK B (I)YHKI_II/II/I to_char(..., 'D").

doy
IOens rogma (1 - 365/366)

SELECT EXTRACT (DOY FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynbrar:47
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epoch

71 3Ha4YeHHN timestamp with time zone 39TO uYucao cekyHn c¢ 1970-01-01 00:00:00
UTC (oTpunaTenbHOEe Oy IpPEQUIECTBYIOIIErO0 BpeMeHM); O/ 3HaUeHUM date M timestamp —
HOMUHaJbHOe uucio cekyHp c 1970-01-01 00:00:00 6e3 yuéTa 94acoBoro [105ica, IepeX00B Ha JIeTHee
BpPeEMd U T. II.; IJId 3HAYEHUN interval — obIlee KOMMUYECTBO CEKYHI B UHTEPBale

SELECT EXTRACT (EPOCH FROM TIMESTAMP WITH TIME ZONE '2001-02-16 20:38:40.12-08");
Pesynprar:982384720.12

SELECT EXTRACT (EPOCH FROM TIMESTAMP '2001-02-16 20:38:40.12");
Pesynprar:982355920.12

SELECT EXTRACT (EPOCH FROM INTERVAL 'S5 days 3 hours');
Pesynprrar:442800

Hpeo6pa30BaTb BpeMsi SIIOXKM Ha3ad, B 3Ha4YEeHHue timestamp with time zone, C IIOMOIIIBIO
to_timestamp MOXHO TakK:

SELECT to_timestamp (982384720.12);
Pesynprar:2001-02-17 04:38:40.12+00

HmMmetiTe B BUAY, UTO IPUMEHSS to_timestamp K BpEMEHH 3II0XM, U3BJIEUEHHOMY U3 3HAa4YE€HHUA date
WU timestamp, MOXKHO IOTYYUTh HE BIIOJIHE OXKHUIOAaeMBIN pe3yJibTaT: 3Ta GYHKIUS IIoApa3yMeBaeT,
YTO M3HAYAJIbHOE 3HAYeHUe 3a7aHo B yacoBoM nosice UTC, HO 9TO MOXKeT OBIThL HE TakK.

hour
Yac (0 - 23)
SELECT EXTRACT (HOUR FROM TIMESTAMP '2001-02-16 20:38:40"');
Pesynprar:20

isodow
IeHb HeOgenu, CYUTas C MIOHeAeTbHUKA (1) A0 BOCKpeceHbs (7)
SELECT EXTRACT (ISODOW FROM TIMESTAMP '2001-02-18 20:38:40"'");
Pesynprar:’]

PesynbTaT oTnm4aeTcs OT dow TOMBKO [JII BOCKpeCeHbs. Takasd HyMepaluusa coorBeTcTByeT ISO 8601.

isoyear

lNopg mo HepgenbHOMY KaneHmapio ISO 8601, B KOTOpERIU ITonajaeT gaTta (HeIpUMEeHHUMO K HHTepBajiaM)

SELECT EXTRACT (ISOYEAR FROM DATE '2006-01-01");
Pesynprar:2005
SELECT EXTRACT (ISOYEAR FROM DATE '2006-01-02");
Pesynbrrar:2006

l'og mmo HeOeJIbHOMY KaJIeHIOapPo ISO HaunHaeTCcs c moHeOeNbHUKA HEeOEeNU, B KOTOpOfI OKa3bIBAETCA
4 sSAHBAP4, TaK YTO B Ha4daJle dHBapPd UJIKN B KOHIIE JIeKaprI rop o ISO MoXkKeT OTIUYaThCA OT rofa 1o
TPUTOPHUAHCKOMY KaJIeHOapIo. HonpoGHee 00 3TOM PpacCKa3bIBaeTCsa B OIIMCAHHUMU IIO0JISI week.

9Ttoro nons He 6110 B PostgreSQL mo Bepcuu 8.3.
julian
FOauaHckasa dama, COOTBETCTBYIOUIASA faTe WKW HaTe/BpeMeHU ([ MHTepBajla He OoIpedesieHa).

3HaueHue OymeT OPOOHBIM, €CJIM 3aJaHHOe BpeMs OTIMYaeTCs OT Haudaja CyTOK II0 MECTHOMY
BpeMeHH. 3a OOMOIHUTEIbHOM nH(popMaIuen obpaTuTtecsh K Pasmesny B.7.

SELECT EXTRACT (JULIAN FROM DATE '2006-01-01");
Pesynbrrar:2453737

SELECT EXTRACT (JULIAN FROM TIMESTAMP '2006-01-01 12:00");
Pesynbrar:2453737.5
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microseconds
3HaYeHHe CeKyHI C OpOOHOM 4acThio, yMHOXKeHHoe Ha 1 000 000; 3aMeThTe, 4TO OHO BK/IIYAET U
IL[eJIbIe CEeKYHbI
SELECT EXTRACT (MICROSECONDS FROM TIME '17:12:28.5');
PesynprTar:28500000
millennium
TeicsiueneTue
SELECT EXTRACT (MILLENNIUM FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:3

logwr 20 BeKa OTHOCSTCS KO BTOPOMY ThHICAUYEJIETHIO. TpeThe ThicaYeneTre Hadanock 1 suBapsa 2001 r.

milliseconds
3HaveHHe CEKYHM C APOOHOM YacThio, yMHOKeHHOe Ha 1 000; 3aMeThTe, YTO OHO BK/IIOYAET U IIeJIhe
CEeKyHJHL.
SELECT EXTRACT (MILLISECONDS FROM TIME '17:12:28.5'");
PesynpTar:28500

minute
MunyTs (0 - 59)
SELECT EXTRACT (MINUTE FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:38

month
I71 3HaYeHU! timestamp 9TO HOMeP Mecsana Broay (1 - 12), a gng interval — OCTaTOK OT AeJleHUs
yuciia MecsiieB Ha 12 (B untepBane 0 - 11)

SELECT EXTRACT (MONTH FROM TIMESTAMP '2001-02-16 20:38:40");
PesynbTar:?2

SELECT EXTRACT (MONTH FROM INTERVAL '2 years 3 months');
PesynbTar:3

SELECT EXTRACT (MONTH FROM INTERVAL '2 years 13 months');
Pesynprar:l

quarter
Ksapran roga (1 - 4), K KOTOpOMY OTHOCHUTCSA HaTa
SELECT EXTRACT (QUARTER FROM TIMESTAMP '2001-02-16 20:38:40');
Pesynprar:l
second
CexkyH[BI, BKIOYast ApoOHy0 YacTh (0 - 591)

SELECT EXTRACT (SECOND FROM TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:40

SELECT EXTRACT (SECOND FROM TIME '17:12:28.5"');
Pesynprar:28.5

timezone

CMmemenune yacoBoro nosica or UTC, mpencraBieHHOe B CeKyHOax. [10MoXKUTeNnbHBIE 3Ha4YEHUS
COOTBETCTBYIOT YaCOBHIM IOsicaM K BOCTOKY oT UTC, a oTpullaTesibHble — K 3amnaay. (CTporo rorops,
B Postgres Pro ucnonb3yetcs He UTC, Tak KakK CeKyHObl KOOPOUHAIIMY HEe YUUTHIBAIOTCS.)

160, €CJIx OIlepallMOHHas CuCTeMa IoANepXKuBaeT CEKYHIbl KOOpOUHAIUU
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timezone_hour

ITome yacoB B cMelleHUM 4aCOBOT'0 Mosica

timezone_minute

ITosie MUHYT B CMeIlleHWH 4aCOBOI'0 II0sICa

week

Howmep Hepenu B rony no HepgenbHOMy KaneHpapio ISO 8601. ITo onpenenenuto, Hepenu I1SO 8601
Ha4YMHAIOTCSA C IIOHeHOelbHMKA, a llepBasd Hemdelsd rofa BKIO4YaeT 4 sSHBapsA 3TOro roma. [IpyrumMu
CJIOBaMU, IIEPBEIM YeTBEPT rofa Bcerga OKa3klBaeTCs B 1 Hefese 9TOro rofa.

B cucreme mBymepamuu Hepenb [ISO mepBele 4Ymcla sSHBaAps MOTYT OTHOCUTBCA K 52-0M uiam 53-
el Hefesle NPefbIAYINEro I'ofa, a IIOC/IefHHWe 4ucjia Oekabpss — K IepBOM Hepdesle ClenyoIIero
roga. Hanmpumep, 2005-01-01 oTHOCUTCS K 53-el Hefmene 2004 r., a 2006-01-01 — K 52-eil Hepene
2005 r., Torma Kak 2012-12-31 BKIo4YaeTcsa B nepsyio Hegemnto 2013 r. [TosToMy O HOIy4eHUS
COTJIaCOBaHHBIX Pe3yJIbTaTOB PEKOMEHIyeTCs UCI0JIb30BaTh MIOJIE isoyear B IIape C week.

SELECT EXTRACT (WEEK FROM TIMESTAMP '2001-02-16 20:38:40');
Pesynbrar:’7
year
ITone roga. Yuture, 4T0 rofja 0 He OBLIO, ¥ 9TO ClleAyeT UMeTh B BUY, BEIUNTAS U3 I'OJOB Halllel 9Pk
TOOHL IO HAIlel 3PHI.

SELECT EXTRACT (YEAR FROM TIMESTAMP '2001-02-16 20:38:40"'");
Pesynprar:2001

IIpumMeuyanue

C APryMEeHTOM +/-68CKOHe‘{HOCTb extract BO3BpalllaeT +/—6eCKOHe‘{HOCTI> OoJjis MOHOTOHHO
YBEJIMYUBAIOIIUXCS IIOJIEH (epoch, julian, year, isoyear, decade, century ¥ millennium). [Insa
opyrux mnoned Bo3Bpaimaercss NULL. Jo Bepcunu 9.6 Postgres Pro Bo3Bpaiman HOJb OJI BCEX
CJIy4aeB C O0ECKOHEYHELIMHU aApryMeHTaMH.

OYHKIIUS extract BOCHOBHOM IpegHa3HadYeHa [JIsI BEIYUCIUTENbHBIX 1lenielt. OyHKINY GopMaTUPOBAHUS
JaThkl/BpeMEHM oIlrMcaHbl B Paznerne 9.8.

OYHKIIUS date_part 3MYNIUPYET TPAOULMOHHBIN Oy Ingres sKBUBAJIEHT cTaHmapTHONM SQL-GyHKIIUU
extract:

date_part ('mone', HCTOUYHHK)

3aMeTBTe, YTO 3O0eCh IMapaMeTp monre OOJIZKEH OBLITH CTPOKOBBEIM 3HA4Y€HUHEM, a HE MMEHEM. (DYHKI_H/IH
date_part BOCIIpHHHMAET Te 2Ke IIOJId, YTO U extract.

SELECT date_part ('day', TIMESTAMP '2001-02-16 20:38:40");
Pesynprar:16

SELECT date_part ('hour', INTERVAL '4 hours 3 minutes');
Pesynprar:4

9.9.2. date_trunc
OyHKIMS date_trunc paboTaeT HOOOOGHO trunc OJIS YHUCEIT.

date_trunc ('mome', sBHaueHHe)

30ech smauvenme — 3TO BHIpaXKEHHME THUIIA timestamp MNU interval. (3HAUEHUS THUIIOB date U time
AaBTOMaTUYECKMN IPUBOOSATCSA K THIAM timestamp M interval, COOTBETCTBEHHO.) IlapameTp mome
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orpenendeTr, Oo KaKOM TOYHOCTHU o6pe3aTb IIepegaHHOoe 3HAa4YeHHue. Bo3BpaH.[aeMoe 3Ha4YeHue 6y;:[eT
HUMETb TUIIl timestamp UJINU interval U BCe €r0o 3HAQYEHNs, MeHee 3Ha4YlMhble, YeM 3alaHHoe I10J1e, 6y,[I;y'T
PaBHBI HYJIIO (I/IHI/I €eJuHHuIle, eCJIM 3TO HOMED OHA UJIN Mecaua).

[TapamMeTp nome MOKET IPUHUMATH CIEOYIONIHe 3HaYEHUS:

microseconds
milliseconds
second
minute

hour

day

week

month
quarter

year

decade
century
millennium

[Tpumepsr:
SELECT date_trunc('hour', TIMESTAMP '2001-02-16 20:38:40");
Pesynprar: 2001-02-16 20:00:00

SELECT date_trunc('year', TIMESTAMP '2001-02-16 20:38:40");
Pesynprar: 2001-01-01 00:00:00

9.9.3. AT TIME ZONE

YKa3aHue AT TIME ZONE IIO3BOJISIET IIEPEBOOUTH HATy/BpeMsi 6e3 4acos020 nosca B HaTy/BpeMs C
yacoebvlmM nosicom U oOpaTHO, a TaKXKe IIepeCUYUTHIBaTh 3HAUEHUS 8peMeHU O Pa3jIMYHBIX YaCOBBIX
0osicoB. Bce pa3sHOBUIHOCTH 3TOTO yKa3aHUSA NPOUJITIOCTPUPOBaHHE B Tabmurie 9.31.

Taoauma 9.31. Pa3HOBHAHOCTH AT TIME ZONE

BbipaxkeHnue Tumn pe3yabrata Onucanue

timestamp without time =zone|timestamp with time zone BocnpuruMaeT 3amaHHOE BpeMs

AT TIME ZONE uyacoBoOH_mnogc bes VKasaHuA 4Yacoso20 noAca
KaK BpeMd B YKa3aHHOM 9YaCOBOM
I1osice

timestamp with time zone AT|timestamp without time zone |IlepeBomuT p[aHHOE 3Ha4YeHUE
TIME ZONE uacoBoOMH_mnodgc timestamp c¢ uwacosvimM noscom
B IOPYTrOM YacOBOM IOSIC, HO HEe
coxpaHsieT UHGOPMAIIHUIO O HEM B

pe3ynbTaTte
time with time zone AT TIME|time with time zone [TepeBoouT pHDaHHOE BpeMsda C
ZONE uyacoBO_mogcC yacoevlM NOACOM B OpPYyrou

YaCOBOM IOSIC

B 3Tux BRIpaXXEHUSX IKEJIAEMBI uacosof _rmosc MOXKHO 3apmaTb JIuO0 B BHAE TEKCTOBOM CTPOKHU
(mammpuMep, 'America/Los_Angeles'), Tu00 KaK MHTEepPBas (HampuMep, INTERVAL '-08:00'). B mepBoMm
clydae Ha3BaHME YaCOBOI'0 IT0sICa MOKHO yKa3aTh JIFOOBIM M3 CII0CO00B, OMMCAaHHEBIX B [Tompasmerne 8.5.3.
[Tpumeps! (B IPEOIIONIOKEHNH, YTO MECTHBIM YaCOBOU MOSC America/Los_Angeles):

SELECT TIMESTAMP '2001-02-16 20:38:40' AT TIME ZONE 'America/Denver';

Pesynprar: 2001-02-16 19:38:40-08

SELECT TIMESTAMP WITH TIME ZONE '2001-02-16 20:38:40-05' AT TIME ZONE 'America/Denver';
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Pesynprar: 2001-02-16 18:38:40

SELECT TIMESTAMP '2001-02-16 20:38:40-05' AT TIME ZONE 'Asia/Tokyo' AT TIME ZONE
'America/Chicago’;
Pesynprar: 2001-02-16 05:38:40

B mepBoM mpuMepe [is 3HAYEHWS, 3aJaHHOTO 0e3 YacOBOTO IMOsiCa, YKAa3bIBAETCS YacCOBOHU IIOSIC U
TIOJIydeHHOEe BpeMs BBIBOOUTCSA B TEKYIIeM YaCOBOM IIOosce (3agaHHOM IIapaMeTpPoM TimeZone). Bo
BTOPOM ITpUMEpPE 3HaYEeHNEe BPEMEHHU CMeIaeTCs B 3a[jaHHBIM YaCOBOM MOSIC U BHIHAETCS 0e3 yKa3aHUSA
4YaCOBOTO IT0sica. ITOT BapUaHT IO3BOJISIET XPAaHUTh U BEIBOOUTDH 3HAUEHHUS C YaCOBBIM II0SICOM, OTITUYHBLIM
OT TeKyllero. B TpeTbeM IpuMepe BpeMs B HaCOBOM IIosice TOKHMO IepPeCYUTHIBAETCHA OJIS 9acOBOTO
nosica Yukaro. Ilpu mepeBome 3HaYeHUM 8pemeHu 6e3 maThl B OIPYTHe YacOBHIE ITOSICA HUCIIOIb3YIOTCS
onpeneeHUs YaCOBHIX II0SICOB, MM CTBYIOIIHE B JaHHBIM MOMEHT.

OyHKIUSA timezone (vacopok_nodc, Bpemd) PaBHO3Ha4YHa SQL-COBMECTMMOM KOHCTPYKLUUHM Bpemsa AT
TIME ZONE uvacoBoOH_mosdc.

9.4. TeKkywi,aa pata/BpemMa

Postgres Pro mpepmocTtaBnseT Ha6op GyHKIMHA, pe3yJIbTAaT KOTOPHIX 3aBUCUT OT TEKYILIEN JATH U BPEMEHH.
Bce cnepymomue QyHKIMKM COOTBETCTBYIOT cTaHmapTy SQL u BO3BpaIalT 3HAYEHUS, OTPAXKaloLIne
BpeMsi HayaJla TeKyIel TPaH3aKIUu:

CURRENT_DATE

CURRENT_TIME
CURRENT_TIMESTAMP
CURRENT_TIME (TOUHOCTH)
CURRENT_TIMESTAMP (TOYHOCTE)
LOCALTIME

LOCALTIMESTAMP

LOCALTIME (TOYHOCTHE)
LOCALTIMESTAMP (TOYHOCTE)

CURRENT_TIME ¥ CURRENT_TIMESTAMP BO3BpPAIllalOT BpeMsA C YaCOBBIM I1OSICOM. B pe3yibTaTaX LOCALTIME
¥ LOCALTIMESTAMP HET HH(POPMAILMK O YACOBOM II0SICE.

CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIME M LOCALTIMESTAMP MOFYT'HpHHHBHﬂj>H606H3aTeﬂbeﬁi
HapaMeTpTOqHOCTH,OHpeﬂeHHKHHHﬁ,HOKaKOFO3HaKaHOCHe3aHHTOﬁCﬂeﬂyeTOprrﬂﬂTLHOHeCeKYHﬂ.
Ecnu stot IIapaMeTp OTCYTCTBYET, Pe3yJIbTaT GYJIGT HMMETb MaKCHMaAJIbHO BO3MO2KHYIO TOYHOCTE.

HeckonbKO IpuMeEpPOB:

SELECT CURRENT_TIME;
Pesynprar: 14:39:53.662522-05

SELECT CURRENT_DATE;
Pesynprar: 2001-12-23

SELECT CURRENT_TIMESTAMP;
Pesynprar: 2001-12-23 14:39:53.662522-05

SELECT CURRENT_TIMESTAMP (2);
Pesynprar: 2001-12-23 14:39:53.66-05

SELECT LOCALTIMESTAMP;
Pesynprar: 2001-12-23 14:39:53.662522

Tak Kak 3Tu QYHKIMYU BO3BpallaloT BpeMs Hauajla TeKyllel TpaH3aKIWM, BO BpeMs TpPaH3aKLUU 3TU
3Ha4YeHWsT He MEHSIOTCSA. JDTO CUMTAEeTCsS He OmIMOKOM, a 0COOeHHOCTLIO peanu3alluy: Iejb TaKOoTo
TIOBEMIEHUsI B TOM, YTOOBI B OOHON TPAH3AKIIMU «TeKylllee» BpeMsi OBIJI0O OOHHAKOBBIM M IJIS Pa3HBIX
M3MEHEHUM B OOHOUN TPaH3aKIHUK 3aliChiBallach OOHA OTMETKa BpEMEHH.
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IIpumeuanue

B gpyrux CYB]l 5Tu 3HaYeHUs MOTYT U3MEHSIThCS dallle.

B Postgres Pro ectb Takke (pyHKIIMM, BO3Bpalllalollie BpeMs Haudajla TEKYIIero olepaTopa, a TaKXe
TeKyIllee BpeMsi B MOMEHT BbI30Ba GYHKIUK. TakuMm o0pa3oM, B Postgres Pro ects cnepgyroiue GyHKIINH,
He OIMHCaHHBIE B cTaHmapTe SQL:

transaction_timestamp ()
statement_timestamp ()
clock_timestamp ()
timeofday ()

now ()

OYHKIIUS t ransaction_timestamp () PaBHO3HAYHA KOHCTPYKIHUYM CURRENT_TIMESTAMP, HO B €€ Ha3BaHUU
SIBHO OTpPaXX€eHO, 4TO OHa BO3BpallaeT. PyHKIMA statement_timestamp () BO3BpalllaeT BpeMs Hadala
TEKyIero omeparopa (6ojiee TOYHO, BpeMs IIOJYYEHHsS IIOCJIeIHEero KOMAHOHOTO COOOIIEeHUS OT
KHHGHT&)‘?YHKHHH statement_timestamp () U transaction_timestamp () BO3BpPALIAIOT OOHO U TO XK€
3HAUYEeHWEe B IEePBOM KOMaHAe TpaH3aKIM{, HO B IIOCIEOVIOIINX WX MOKa3aHWs OyOyT PacXOOUThCS.
OyHKUUSA clock_timestamp () BO3BpallaeT (akTHUUeCKOe TeKyllee BpeMs, TaK 4YTO €€ 3HaudyeHue
MeHSIeTCd B paMKax OmHOM KomaHabl SQL. OyHKIOUA timeofday () cymecTByeT B Postgres Pro mo
UCTOPUYECKUM IPUYMHAM U, MOJOOHO clock_timestamp (), OHa BO3BpallaeT ¢GaKTHUECKOe TEKyIee
BpeMsi, HO IpecTaBlIeHHOe B BUle (GOpMaTHUPOBAHHON CTPOKU THUIIA text, a HEe 3HAUEHUS timestamp
with time =zone. OYHKUUSA now() — TPAOUIIMOHHBIN nnst Postgres Pro skBuBanmeHT QYHKINU
transaction_timestamp ().

Bce Tumel [paTe/BpeMeHM TaKxXke IIPUHUMAIOT CleldajbHoe OyKBajllbHOE 3Ha4YeHWe now,
Moapa3yMeBamolllee TEKYIIylo AaTy ¥ BpeMs (TOXXe Ha MOMEHT HadaJjla TpaH3akKIuu). TakuM o6pa3oM,
pe3ynbTaT CIedyIIuX TPEX 0IepPaToOPOB OyIeT OJMMHAKOBLIM:

SELECT CURRENT_TIMESTAMP;
SELECT now () ;
SELECT TIMESTAMP 'now'; —— CM. 3aMeuvaHHe HUXe

IToocka3ka

He ucnomnb3yiiTe TpeThbio GOPMY OJIs YKa3aHUS 3HAYEeHHUSI, KOTOpoe OymeT BEIUHCIISATHCS IIO3OHee,
HaIIpUMep, B IPEeII0KEeHUH DEFAULT [s cTon0I1Ia Tabmuiel. CucTeMa Impeodpa3yeT now B 3HAUEHHE
timestamp B MOMEHT pa30opa KOHCTAHTHI, ITO9TOMY KOTHa OyHOeT BCTaBISATHCS TakKoe 3HAUEHUe
II0 YMOJITYAHUIO, B COOTBETCTBYIOIIIEM CTOJIOIE OKaxKeTCsT BpeMs co3manus Tabnuiel! ITepBrie nBe
bopMEL OyoyT BRIYUCIIATHCS, TOJIBKO KOT[a 3HadeHUe 10 YMOJIYaHUIO ToTpeOyeTcs, TaK KakK 3TO
BBI30OBHI QYHKIMU. [[03TOMY OHU HaAyT XKeJlaeMbli pe3ynabTaT Opu Jo0aBIeHUHU CTPOKHU B TabIuUIly.
(CMm. Takxke [MTompa3snen 8.5.1.4.)

9.9.5. 3apep>XKa BbINOJIHEHUA

B cnydae HeoOXOOUMOCTH BHI MOXKETE IIPUOCTAaHOBUTH BRIMIOJIHEHWE CEPBEPHOTO IIPOIlecca, UCIIONb3Y s
cnenyionie QyHKINH:

Pg_sleep (cek)
prg_sleep_for (interval)
prg_sleep_until (timestamp with time zone)

OYHKIUS pg_sleep NEPEBOOUT IIPOLIECC TEKYIIETO CeaHCa B CIIsSllee COCTOSHHE Ha YKa3laHHOe YHCJIIO
cekyH[I (cex). IlapaMeTp cex uMeeT THUHO double precision, TaK YTO B HEM MOJKHO yKas3aTb U
opobHoe uncio. OYHKIINS pg_sleep_for BBeIEHa OJIs yO0oOCTBa, el MOXKHO mepenaTsb 00JIbIlIe 3HaUeHU
3a0€epXKU B THIIE interval. A.pg_sleep_until yno6Hee HUCIIOJIL30BATh, KOr'ga HeO6X0nHMO 3a1aThb
oIpenesEHHOE BpeMs BBIXOAa M3 CIISIIEro COCTOSSHUSA. Hanmpumep:

SELECT pg_sleep(1.5);
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SELECT pg_sleep_for ('S5 minutes');
SELECT pg_sleep_until ('tomorrow 03:00");

IIpuMmeyanue

IelicTBUTENIBHOE pa3pelleHne UHTEPBala 3a0epPKKU 3aBUCHUT OT IytaTGopmel; 06sr94HO 310 0.01.
daKTUYeCcKasi IIUTENIbHOCTh 3a[lePKKU He Oy[IeT MeHbIle YKa3aHHOT0 BpeMeHU, HO MOXKeT OBITh
OoJbIlle, B 3aBUCUMOCTH, HAIIPUMEDP OT HAarpy3KH Ha CepBep. B 4aCTHOCTH, He TapaHTUPYETCS, YTO
pg_sleep_until MPOCHETCS UMEHHO B YKa3aHHOE BPeMsi, HO OHa TOYHO He IIPOCHETCS paHbIIIe.

IIpegynpexnenue

Hpe}Kne YeM BEI3BIBATH pg_sleep UJIN eé Bapuanuuy, Y6eI[I/ITeCI> B TOM, 4YTO B TEKyllleM CeaHCe HET
HEeHY2KHBIX 6J'IOKI/IpOBOK. B IIPOTHUBHOM CJIy4dae B COCTOSAHUHE OKHUIOAHUA MOT'YT HepeﬁTH u gpyrue
CEeaHCBI, TaK 9YTO 3TO OTPA3UTCA Ha CUCTeME B LIEJIOM.

9.10. dYHKUMU O NepevYnCsIeHun

[nst TUTIOB TepeuncieHuil (OMUCaHHBIX B Pa3gerne 8.7) mMpemycMOTPEHO HECKOMbKO (PyHKUIMMA, KOTOPHIE
TMO3BOJIIOT CHOEJIaTh KOA YWIle, He «3alllMBasi» B HEM KOHKDPETHHIE 3HAYEHUS IEPEUYUCIEHUS. OTHU
dbyskumu mepeuncrnensl B Tabnume 9.32. B 9TUX mpuMepax HOAPa3yMeBAETCS, UTO IIEPEUYUCIIEHUE
CO3[IaHO TakK:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow', 'green',
'blue', 'purple');

Taonunma 9.32. ®YHKIHHA /IS [IePeYHCIIeHHHA

DOyHKIIUA Onucanue IIpumep Pe3ynabTar npuMepa
enum_first (anyenum) Bo3Bpa1uaeT IIepBO€ |enum_first ( red
3HA4YEeHue 3aaHHOTIO | null: :rainbow)
IIepe4dYmrciieHusa
enum_last (anyenum) Bo3Bpaluae1* IIociengHee (enum_last ( purple
3HA4YeHue 3aaHHOTIO | null: :rainbow)
IIepevuciieHusa
enum_range (anyenum) B03BpaHKEH‘ BC€|enum_range ( {red, orange, yellow,
3HAYEeHUusda 3aJaHHOI'O|null: :rainbow) green,blue,purple}
IIepedyuciieHusa B
YIIOPAOOYEHHOM
MacCCuse
enum_range (anyenum, BO3BpaHKKH‘ Ha60p enum_range ( {orange,yellow,
anyenum) 3HA4YEeHHUHU 'orange'::rainbow, greent
IIepevuncCIIennsd, 'green'::rainbow)
JiezKaliux Meﬂqnlenum_range(NULL, {red, orange, yellow,
OBYyMSA 3a0aHHBIMH, B . . .
BHTE VIIOPSIOYEHHOTO green'::rainbow) greent
MaccHuBa. 3HA4YeHHsS B|enum_range ( {orange, yellow,
IIapaMeTpax OOJIXKHEIL| 'orange ' : :rainbow, green,blue, purple}
IpUHaAiIeXxarb OTHOMY| NULL)
IepevnucIeHulo. Ecnu
B TIIEepBOM IIapaMeTpe
nepenaéTcs NULL,

pe3ynbTaT QQYHKIUU
HA4YWHAETCS C IIePBOTO
3HAYEHUS

236




OYHKIIUY ¥ OTIEPATOPHI

DyHKIIUSA

Onucanue

ITpumep

Pe3yabTaT mpuMepa

BO

IIepe4dYmrcCisiIeHusi, a €cCJIu

3aKaH4YHUBaeTCAa
IIOCJIIEeJHHUM.

BTOPOM

3aMeTbTe, YTO 3a HCKJIIOYEHUMEM BapuaHTa enum_range C [ABYMS apryMeHTaMH, 3T (QyHKIUU He
oOpalaioT BHMMaHVe Ha KOHKPEeTHOe NepefaHHOe UM 3HaueHUe; UX UHTePEeCyeT TOIbKO 00bIBIEHHBIM
tun. OHKU BO3BpAIllalOT OOWH W TOT XKe pPe3ynbTaT, Korma uMm nepemaétrcsa NULL unu mobGoe mpyroe
3HaueHue Tuna. OOLIYHO 3TU QYHKIIUYU IPUMEHSIOTCSA K CTOJIOIIaM TabIUIlEl MM apryMeHTaM BHEITHUX
dbyHKIUY, a He K TpeoNpeNe/IEHHBIM TUIIaM, KaK IT0Ka3aHO B 9TUX IIPUMepax.

9.11. l’eomeTpuyeckue pyHKLUN U OonepaTopbl

I7151 reoMeTpUYECKUX TUIIOB point, box, 1seg, line, path, polygon ¥ circle pa3paboTaH O0JIBINON HAOOP
BCTPOEHHBIX (GYHKIMU U OIIEPaTOPOB, IIpeacTaBneHHbii B Tabmuie 9.33, Tabnuue 9.34 u Tabmure 9.35.

omepaTop =, HO

BHHUMaHHue

3aMeTbTe, UTO OIIEPaTOpP «HUIOEHTUYHOCTU», ~=, IPEeOCTaBIIsIeT 0OLYHOE CpaBHEHNE Ha PaBEHCTBO
3HAYeHUM point, box, polygon U circle. IS HEKOTOPHIX M3 3TUX THUIOB OIpPEIEeNEH TaKkKe
IIpOBEPsSEeT TOJILKO PaBEHCTBO nuow,adeul. Hpyrue cKalspHBIE OIIepPaTOPHI
CpaBHEHUS (<= M T. [.) TaK )Ke CpaBHUBAIOT IIOUIagN 3HAYEHUMN STUX TUIIOB.

Taoiauna 9.33. 'eomeTpuIeCKHE ONEPATOPHI
Omnepartop Onucanune IIpuMmep
+ Cosur box '((0,0),(1,1))" +
point '(2.0,0)"
- CoBur box '((0,0),(1,1))" -
point ' (2.0,0)"
* MacimtabupoBaHue/II0BOPOT box '((0,0), (1,1))"' *
point ' (2.0,0)"
/ MacimtabupoBaHue/II0BOPOT box '((0,0),(2,2))" /
point '(2.0,0)"
# Touka wunu OPAMOYIONIBHUK Blbox ' ((1,-1), (-1,1))"' #
nmepece4eHuu box ' ((1,1), (-2,-2))"
# Yucno ToYeK B IyTU WU BEPILIWH |# path ' ((1,0), (0,1), (
B MHOT'OYTOJIbHHUKE -1,0))"
@-@ [InvHa, NOepuMeTp HWIM HOJIWHA|@-@ path ' ((0,0), (1,
OKPY2KHOCTH 0))"
@@ IleHTp @@ circle '((0,0),10)"
4 Touka, OGmuxkauIasgs K MEePBOMY|point ' (0,0)' ## lseg ' ((
ollepaHOy U [OpuHamIexamas|2,0), (0,2))"
BTOPOMY
<> PaccTosHue Mexay onepaHgaMu |circle ' ((0,0),1)' <->
circle '((5,0),1)"
&& I[TepecekaioTcss 7nu oOmepaHOB? |[box ' ((0,0), (1,1))"' &&
(Onss TOMOXKUTENIBPHOTO OTBETa|box ' ((0,0), (2,2))"
TOCTATOYHO OJHOM 00IIel TOUKH.)
<< Ctporo cneBa? circle '((0,0),1)" <<
circle '((5,0),1)"
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Oneparop Onucanue IIpuMmep

>> Ctporo cupaBa? circle '((5,0),1)" >>
circle '"((0,0),1)"

&< He nipocTtupaetcs npasee? box '((0,0), (1,1))" &<
box ' ((0,0),(2,2))"

&> He npoctupaetcsa nesee? box '((0,0), (3,3))" &>
box ' ((0,0),(2,2))"

<< Ctporo Huxe? box ' ((0,0), (3,3))" <<|
box ' ((3,4),(5,5))"

[ >> CTporo BriIe? box " ((3,4), (5,5))" |>>
box ' ((0,0),(3,3))"

£<| He npoctupaetcs BeiIe? box '((0,0), (1,1))" &<|
box ' ((0,0),(2,2))"

| &> He npoctupaetcsa suxe? box ' ((0,0), (3,3))" |&>
box ' ((0,0),(2,2))"

<~ Huxe (MoxkeT KacaTbcs)? circle '((0,0),1)" <*
circle '((0,5),1)"

>n Brimze (MOKeT KacaTbCs)? circle '((0,5),1)"' >~
circle '((0,0),1)"

24 INlepecekaeT? lseg '((-1,0),(1,0)) "' ?
# box ' ((-2,-2),(2,2))"

?2— l'opu30HTaILHBIN 00HLEKT? ?—  lseg '((-1,0), (1,
0))"'

?- BEIpOBHEHBI 110 TOPU30HTAIIN? point '(1,0)' ?- point '(
0,0)"

? BepTukanbHBIN 00BEKT? ? lseg '((-1,0), (1,
o))’

? BEIpOBHEHEI IO BEPTHUKAIU? point '(0,1)' ?| point '(
0,0)"

- [NepnieEOUKYIAPHEI? lseg '((0,0), (0,
1))" 2-1 1lseg '((0,0), (
1,0))"

21 | [TapannenbHE? lseg "((=1,0), (1,
0))" 211 lseg '((=1,2), (
1,2))!

@> ITepBeiit 00BEKT BKJIIOYaAeT|circle ' ((0,0),2)' @>

BTOPOI1? point '(1,1)"'
<@ IlepBbili 00BEKT BKIIOUEH BO|point '(1,1)' <@ circle '(
BTOPO? (0,0),2)"

—— OOMHaKOBEL? polygon '((0,0), (1,
1))' ~= polygon ' ((1,1),
(6,0))"

IIpuMmeyanue

o PostgreSQL 8.2 ontepaTOpkl BKIIOYEHUS @> U <@ HAa3BIBAJINCh COOTBETCTBEHHO ~ U Q. OTH UM€EHa
MO-IIPezKHeMY OOCTYIIHHI, HO CYMTAIOTCS YCTAPEBIIMMH U B KOHIIE KOHIIOB OyOyT yOaJIeHHI.
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Taoiauna 9.34. 'eomeTpudyeckue QPyHKITUH

DOYyHKIIUA Tun pe3yiabTrata Onucanue IIpumep
area( obwexr) double precision IIJI01Ianob area (box ' ((0,0),
(1, 1))")
center ( ob6mexrT) point LIeHTP center (box '((0,
0),((1,2))")
diameter ( circle) double precision ouaMeTp Kpyra diameter (circle ' ((
0,0),2.00")
height ( box) double precision BEPTHUKANbHBINA pa3Mep height (box '((0,
IPSAMOYTOJIbHUKA 0), (1,1))")
isclosed( path) boolean 3aMKHYTHIN OIYTH? isclosed(path '
0,0),(1,1), (2,
0"
isopen ( path) boolean OTKPBITHIN IIYThH? isopen (path '[ (0,
0),(1,1), (2,
01"
length( o6rexr) double precision OINHa length (path ' ((-1,
0),(1,0))")
npoints ( path) int YHUCJIO TOYEK npoints (path '[ (0,
0),(1,1), (2,
01"
npoints ( polygon) int YHCJIO TOYEeK npoints (polygon ' ((
1,1),(0,0))")
pclose( path) path mpeobpa3yeT IIyTb B|pclose (path "[(0,
3aMKHYTBIHI 0), (1,1), (2,
01"
popen ( path) path mpeobpa3yeT IyTb B|popen (path ' ((0,
OTKPBITBIN 0), (1,1), (2,
0"
radius( circle) double precision paguyc OKpPyzKHOCTHU radius (circle '
0,0),2.00")
width ( box) double precision I“OpI/I3OHTaJILHbII7I width (box '((0,
pa3Mep 0), (L, 1))
IPSAMOYTOJIbHUKA
Ta6aumna 9.35. ®yHKIHH IPeoOpPa30BaHHUsI T€OMETPHIECKHX THIIOB
DOYyHKIUA Tumn pe3ynabTata Onucanue IIpumep
box ( circle) box OKPY2KHOCTH B|box (circle '((0,
IIPAMOYT'OJIBHUK 0),2.00")
box ( point) box TOYKa B 1'Iy'CTOI7I box (point ' (0,0)")
IIPAMOYTOJIBHUK
box ( point, point) box TOYKH B IIPSIMOYTOJIBHUK |box (point '(0,0)"',
point '(1,1)")
box ( polygon) box MHOTI'OYT'OJIbHUK B|box (polygon ' ((0,
OPsIMOYTOJIbHUK 0),(1,1),(2,
o))"
bound_box ( box, box IIPAMOYTI'OJIbBHUKHU B|bound_box (box Y((
box) OKpy2KaloIllui 0,0),(1,1))",
IIPAMOYT'OJIBHUK
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DOYyHKIIUA Tun pe3yiabraTta Onucanue IIpumep
box ' ((3,3),(
4,4))")
circle( box) circle IIPSIMOYTOJIBHUK B|icircle (box '((0,
OKPY2KHOCTb o), (1,1))")
circle( point, circle OKPYZKHOCTb U3 IEeHTPa U|circle (point '(0,
double precision) paguyca 0)y', 2.0)
circle( polygon) circle MHOT'OYT'OJIBHUK B|circle (polygon ' ((
OKPYZXKHOCTB 0,0),(1,1), (2,
o))"
line( point, ©point) |line TOYKH B IIPSAMYIO line (point (-1,
0)', point '(1,
0"
1lseg( box) lseg OuaroHamnb 1seg (box '((-1,
OpPSAMOYTOIbHUKA B|0), (1,0)) ")
OTPE3O0K
lseg( point, point) |lseg TOYKHU B OTPE30OK lseg (point (-1,
0)"', point '(1,
0"
path( polygon) path MHOTOYI'OJIBHHK B IIYTh |path (polygon ' ( (0,
0), (1,1), (2,
0"
point ( double point o0pa3yeT TOYKY point (23.4, -44.5)
precision, double
precision)
point ( box) point ILIEHTP IPsIMOYTOJIBHUKA |point (box '((-1,
0),(1,0))")
point ( circle) point IIEHTP OKPY2KHOCTH point (circle ' ( (O,
0),2.0)")
point ( lseq) point IIEHTP OTPEe3Ka point (lseg '((-1,
0),(L,0))")
point ( polygon) point IIEHTP MHOTOYI'OJIBHHUKA |point (polygon '((
0,0), (1, 1), (2,
0"
polygon ( box) polygon IIPAMOYTOJIbBHUK B|polygon (box ' ((0,
MHOTOYTOJIBHUK C  4(0), (1,1)) ")
BEpHINHAMU
polygon( circle) polygon KPYTr' B MHOTOYT'OJIBHHK C|polygon (circle ' ((
12 BepmuHamMu 0,0),2.0)")
polygon ( uHcmao_ polygon OKPYZKHOCTSB C 3aJaHHBEIM |[polygon (12, circle
Touex , circle) YHCIIOM_TOUYEK '((0,0),2.0)")
polygon ( path) polygon IIyTh B MHOTOYI'OJIBHUK |polygon (path ' ( (0,

0),(1,1),(2,
0"

K mByM KOMIOHEHTaM THula point (TOYKa) MOXKHO 00paTuThCS, KaK K 3JIeMeHTaM MaCCHBa C UHOEKCaMu
O u 1. Hanpuwmep, ecnu t .p — cTojbel TUNa point, SELECT p[0] FROM t BEpHET KoopOuHATYy X, a UPDATE

t SET p[l] =

BOCIIPMHHUMATH KaK MaAaCCHUB OBYX 3HAYEeHUMN THUIA point.

. U3MEeHUT KoopauHaty Y. TakuM ke 00pa3oM, 3HaUEeHHE THUIIA box HJIM lseg MOXKHO
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CDyHK].[I/IS{ area pa60TaeT C TUIIaMU box, circle U path. HpI/I 9TOM [OJig THUIIA path 3aJaHHbIA IIyTh
He [oXKeH OBITh caMoliepecekalommmcsi. Hampumep, 3ta GyHKUMS He IPUMET 3HAaYeHUEe THUIa path
"((0,0),(0,1),(2,1),(2,2),(1,2),(1,0),(0,0))"'::PATH, HO IPUMET BU3yaJIbHO UOEHTUYHLIA IyTh
" ((0,0), (0,1), (1,1),(1,2),(2,2),(2,1),(1,1),(1,0), (0,0)) "'::PATH. Eciiu BEI He BIIOJIHE IIOHSJIH,
YTO 3[eCh HMOOpa3yMeBaeTCsl IO CaMoOIlepecedeHHeM ITyTH, HapucyuTe Ha Oymare mBe (UTYPHI IO
IpUBEeOEHHBIM KOOPOUHATAM.

9.12. PYHKUUU U onepaTopbl AnA paboTbl C ceTeBbIMHU
agpecamu

B Tab6nuria 9.36 moka3aHEl OIIEPATOPHI, paboTalomye ¢ TUIIaMu cidr U inet. OIEPATOPHI <<, <<=, >>, >>=
U && IIPOBEPSIOT BKIIIOUEHHUS IIOJCEeTEl, pacCMaTpHBasi TOIBKO OUTHL ceTU B 000UX ampecax (MrHOPUPYS
OUTHI Y37I0B) ¥ OIIPEeNenssi, UIeHTUYHA JIU OOHA CEThb APYTOM WU €€ MOACETH.

Ta6auma 9.36. OnepaTopsl IJ/Isi THIOB cidr U inet

Oneparop Onucanue IIpuMmep

< MEHBbIIIe inet '192.168.1.5' < inet
'192.168.1.6"

<= MEHBbIIIe UJIX PAaBHO inet '192.168.1.5"' <= 1inet
'192.168.1.5"

= paBHO inet '192.168.1.5' = inet
'192.168.1.5"

>= OOJIbIIIe MJIH PABHO inet '192.168.1.5' >= inet
'192.168.1.5"

> GobIre inet '192.168.1.5' > 1inet
'192.168.1.4"

<> He paBHO inet '192.168.1.5'" <> 1inet
'192.168.1.4"

<< COIEPXKUTCS B inet '192.168.1.5"' << inet
'192.168.1/24"

<<= PaBHO UIU COOEPIKUTCS B inet '192.168.1/24' <<= inet
'192.168.1/24"

>> COIEPKHUT inet '192.168.1/24' >> inet
'192.168.1.5"

>>= PaBHO UJIU COOEPKUT inet '192.168.1/24' >>= inet
'192.168.1/24"

&& COOEPXKUT UJIU COOEPKUTCA B inet '192.168.1/24' && inet
'192.168.1.80/28"

~ 6uTtoBeit NOT ~ inet '192.168.1.6"'

& ouToBeIzt AND inet '192.168.1.6' & inet
'0.0.0.255"

6uToBeiit OR inet '192.168.1.6" inet

'0.0.0.255"

+ CJIOZKEeHHue inet '192.168.1.6' + 25

- BEIYUTAHUE inet '192.168.1.43' - 36

- BEIYUTAHUE inet '192.168.1.43' - inet
'192.168.1.19"

B Ta6nuue 9.37 nepeuunciensl QyHKIUYM, paboTaiomye C TUIIAaMU cidr ¥ inet. ®yHKIIMU abbrev, host U
text MpeOHa3HA4YEHH B OCHOBHOM [1JI5 BEIBOJA OaHHBIX B aJIbTEPHATUBHEIX hopMaTax.
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Ta6mauna 9.37. ®yHKIHMHU IJI5I TUIIOB cidr M inet

DOyHKIIUA Tun pe3yabrata |Onucanue IIpumep Pe3ynabTar
abbrev ( inet) text BBIBO[, azgpec B|abbrev (inet 10.1.0.0/16
KpaTKOM '10.1.0.0/16")
TEKCTOBOM BHLE
abbrev ( cidr) text BEIBO[I agpec B|abbrev (cidr 10.1/16
KpaTKOM '10.1.0.0/16")
TEKCTOBOM BHUIE
broadcast ( inet) |inet LHPIpOKOBGI.L[aTeJ‘II:HLIﬁroadcast ( 192.168.1.255/
agpec ceTu '192.168.1.5/ 24
24")
family ( inet) int BO3BpalllaeT family ('::1") 6
CeMeuCTBO agpeca;
4 gns agpeca IPv4,
6 mis IPve
host ( inet) text usssnekaet IP-agpec|host ( 192.168.1.5
B BHJe TEKCTa '192.168.1.5/
24")
hostmask ( inet) inet BBIUHCIISIET MaACKY| hostmask ( 0.0.0.3
y3Jia OJid CeTeBOro|'192.168.23.20/
agpeca 30")
masklen( inet) int BBEITAET IJINHY |masklen ( 24
MacCKM CeTUu '192.168.1.5/
24")
netmask ( inet) inet BBEIYHCIISIET MaCKY | netmask ( 255.255.255.0
CeTU OJIsi CeTEeBOr0|'192.168.1.5/
agpeca 24"
network ( inet) cidr HU3BJIEKAET network ( 192.168.1.0/24
KOMIIOHEHT CeTH M3|'192.168.1.5/
ampeca 2471)
set_masklen ( inet 3a7aeT pa3Mmep|set_masklen ( 192.168.1.5/16
inet, int) MaCKHu OmsA|'192.168.1.5/
3HAYEHUS inet 24', 16)
set_masklen ( cidr 3aJaéT pa3mep|set_masklen ( 192.168.0.0/16
cidr, int) MaCKHu Ost|'192.168.1.0/
3HA4YEeHUus cidr 24" ::cidr, 16)
text ( inet) text BBIBOOUT B|text (inet 192.168.1.5/32
TEeKCTOBOM Bupe IP-{'192.168.1.5")
agpec u OJIUHY
MaACKH
inet_same_ boolean agpeca OTHOCHATCA|inet_same_ false
family ( inet, K OOHOMY | family (
inet) CEeMeUuCTBy? '192.168.1.5/24",
te:l')
inet_merge ( cidr HaMMeEHBIAsT CeTh,|inet_merge ( 192.168.0.0/22
inet, inet) BKJIIO4amwIas obe|'192.168.1.5/24",
3aJaHHEBIE CETU '192.168.2.5/24")

JIto60e 3HaYEHUE cidr MOXKHO IIPUBECTH K TUITY inet, SBHO MJIM HET; IO3TOMY BCe GYHKIINH, TOKAa3aHHbEIE
BBIIIIE C TUIIOM inet, TaKxXkKe OyOyT paboTaTh cO 3HaueHUIMHU cidr. (HekoToprie u3 GyHKUIMM yKa3aHE
OTHEJIbHO IJIS TUIIOB inet M cidr, IOTOMY YTO MX IIOBeIEHME C Pa3HBIMM THUIIAaMU pa3yimydaercs.) Kpome
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TOTO, 3HQUEHHWE inet TOXKE MOXKHO HNPHUBECTHU K TUITY cidr. IIpu 3TOM BCce OUTHI cipaBa OT CETEBOM
MacCKU IIPOCTO OOHYJISAIOTCS, YTOOB 3HAYEHHE CTaji0 AOMYCTUMBIM i Tumna cidr. K Tumam inet u
cidr MOXHO IIpUBECTHU U OOBIYHEIE TEKCTOBEIE 3HAQ4YEeHHUsA, UCIIONIb3YA OOBIYHEBIN CUHTAKCHC, HAaIlpUMeEDP:
inet (Bepaxenue) UJIN cronber: :cidr.

B Ta6mnure 9.38 mpuBepmeHa (QyHKIMA, TpegHa3HadeHHasd OJiA PabOTHl C THUMNOM macaddr. OyHKIUSA
trunc (macaddr) Bo3BpamtaeT MAC-ampec, nocnenaue 3 6aliTa B KOTOPOM paBHHE 0. 3TO MOXKET OBITh
TIOJIE3HO [JIg BEIUMCIIEHUSA TpeduKca, ONpenensaonero Ipou3BOOUTEN.

Ta6muua 9.38. ®yHKIHMHU macaddr

DOyHKIIUA Tun pe3yabrarta |Onucanune IIpumep Pe3ynabTar
trunc( macaddr) macaddr 00HysAeT trunc (macaddr 12:34:56:
nocnenHue 3 0aMTa |'12:34:56: 00:00:00
78:90:ab")

Tun macaddr TakzKe IOAOEePKUBaeT CTaHIAPTHBIE PEISIIMOHHLIE OIIePaTOPHl IEKCUYECKOU COPTUPOBKU
(>, <=u T. 0.) ¥ onmepaTopkl 6UTOBOM apudmMeTukru (~, & U |), cooTBeTCTBYyIomMe omnepainuaM NOT, AND

u OR.

9.13. PYHKUUM U onepaTopbl TEKCTOBOIro Nnomcka

B Tab6nuue 9.39, Tabmuie 9.40 u Tabnurie 9.41 coOpaHH BCe CylIeCTBYIOIe GYHKINU U OIePaTOPHI,
npenHa3HauYeHHBIE OJIS ITOJHOTEKCTOBOTO IOMCKa. Bo Bcex OeTasigsX BO3MOXKHOCTHU IIOJITHOTEKCTOBOTO
noucka B Postgres Pro onucans! B ['maBe 12.

Ta6auma 9.39. OnepaTopsl TEKCTOBOTO IMOHCKA

Oneparop Tun pe3yabrata |Onucanue IIpumep Pe3yabTar
@@ boolean tsvector to_tsvector( t
COOTBETCTBYET 'fat cats ate
tsquery ? rats"') @@  to_
tsquery ('cat &
rat')
@@ boolean yCTapeBIIUU to_tsvector ( t
CUHOHUM [JIs1 @@ 'fat cats ate
rats"') @@@ to_
tsquery('cat &
rat')
I tsvector o0benuHsaeT oBa|'a:1 'a':1 'b':2,5
3Ha4YEeHUusA b:2'"::tsvector |||'c':3 'd':4
tsvector 'c:1 d:2
b:3'::tsvector
&& tsquery jgoruyeckoe M (|'fat [1( "fat"' | '"rat' )
AND) ABYX|rat'::tsquery &&|& 'cat'
3allpOCOB tsquery |'cat'::tsquery
| tsquery noruyeckoe MJIN (|'fat [|( "fat' | 'rat' )
OR) mByX 3alpoCOB|rat'::tsquery |||| 'cat'
tsquery 'cat'::tsquery
! tsquery OTpHullIaHHE 'l "cat'::tsquery|!'cat'
3aIlIpoca tsquery
<=> tsquery tsquery to_tsquery ( 'fat' <-> 'rat'
IpenmecTByeT "fat') <-> to_
tsquery tsquery ('rat')
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Oneparop Tun pe3yabraTta |Onucanue IIpumep Pe3yabTar
@> boolean 3arpoc tsquery|'cat'::tsquery @>|f
BKJIIOYaeT APYyrou? |'cat &
rat'::tsquery
<@ boolean 3anpoc tsquery|'cat'::tsquery <Q|t
BKJIFOUEH B OPYTOHU? |'cat &
rat'::tsquery
IIpumeuyanue

OmnepaTophl BKIIOYEHUS tsquery PACCMATPUBAIOT TOJIBKO JIEKCEMBI OBYX 3alPOCOB, UTHOPHUPYS
oIepaTopsl UX COUETAHUS.

B pmomonHeHMe K omepaTopaM, HepPedrCIIeHHLIM B 3TOH Tabiulle, OIS THUIOB tsvector M tsquery
oIpenesieHbl OOBIYHELIE OIePaTOPhl CpaBHeHus mys B-gepeBa (=, < u T. 0.). OHU He O4YeHb IOJIe3HEI JJIs
IIOKCKAa, HO II03BOJIAIOT, B YAaCTHOCTH, CO3IaBaTh MHOEKCHI IJIsI CTOJIOIOB 3THUX TUIIOB.

Ta6muoa 9.40. ®yHKIMH TEKCTOBOIO MOHCKa

DOyHKIIHUA Tun pe3yiabrarta |Onucanune IIpumep Pe3ynabTar
array_to_ tsvector nmpeobpa3yeT array_to_ 'cat' 'fat' 'rat'
tsvector ( MaCCHUB JIEKCEM B|tsvector (

text[]) tsvector '{fat, cat,

rat}'::text[])

get_current_ regconfig Inojiy4aeTrT get_current_ english
ts_config() KOHGUTypaluio ts_config ()
TEKCTOBOI'O ITOHCKa
10 YMOJTYaHUI0

length( integer YHCJIO JIeKCeM B|length('fat:2, 3
tsvector) 3HA49eHUU 4 cat:3
tsvector rat:5A': :tsvector)
numnode ( integer YHUCJIIO JIEKCeM |numnode (' (fat & 5
tsquery) U OIepaTopoB B|rat) |
3aIIpoce tsquery cat'::tsquery)
plainto_ tsquery BRIJAE€T 3HAUeHUe|plainto_ 'fat' & 'rat'
tsquery ( tsquery, tsquery (
[ xou¢purypanusg HUTHOPHUDPYS| 'english', 'The
regconfig , ] IIYHKTYyaluI0 Fat Rats')
zanpoc text)
phraseto_ tsquery BBIDAET 3HAUYEHUeE|phraseto_ 'fat' <-> 'rat'
tsquery ( tsquery O | tsquery (
[ xoHQurypanus momucKa dpassl, | 'english', 'The
regconfig , ] HUTHOPHDPYS |Fat Rats')
3anpoc text) IIYHKTYaIluIo
querytree ( text mojay4daetr querytree ('foo 'foo'
3anpoc tsquery) HHOEKCUPYEeMYIO & !
qacCTb 3allpocCa|bar': :tsquery)
tsquery
setweight ( tsvector Ha3HA4aeT Bec|setweight ( 'cat':3A
BexTop tsvector, KaxXKJoMy 9JIEMEHTY|'fat:2,4 cat:3 'fat':2A,4A
Bec "char") BeKTopa rat:5B'::tsvector|,'rat’':5A
AT
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
setweight ( tsvector Ha3HayaeT Bec|setweight ( 'cat':3A 'fat':2,
BexTOop tsvector, 9JIeMeHTaM 'fat:2,4 cat:3 4 'rat':5A
BecC "char", Bexropa, rat:5B'::tsvector|,
nmexcemel text[]) IIepe4dYucCJieHHbBIM B 'A', '{cat,
MaCCHUBE n1ekxceMbl rat}t')
strip( tsvector) |tsvector y6npaeT TIO3ULIMHU U |strip('fat:2,4 'cat' 'fat' 'rat'
BeCa U3 3HAYeHUud | cat:3
tsvector rat:5A': :tsvector)
to_tsqgquery ( tsquery HOpMaJIU3YyeT CJI0Ba|to_tsquery ( 'fat' & 'rat'
[ xoHQpurypanug U IIepeBOOUT UX B|'english', 'The
regconfig ;] tsquery & Fat & Rats')
3anpoc text)
to_tsvector ( tsvector COKpallaeT TEeKCT|to_tsvector ( 'fat':2 'rat':3
[ xoHpurypanus OOKyMEeHTa 0| 'english', 'The
regconfig ] 3HAYEeHUs1 Fat Rats')
IOKYMEHT text) tsvector
ts_delete( tsvector yoaseT 3aJaHHVYIO|ts_delete ( 'cat':3 'rat':5A
BexTop tsvector, mexcemy u3|'fat:2,4 cat:3
nmexcemMa text) BexTOpa rat:5A"': :tsvector|,
'fat')
ts_delete( tsvector yoansieT BCe|ts_delete ( 'cat':3
BexTop tsvector, BXO2XKOEHUS 'fat:2,4 cat:3
nexcempl text[]) JIEKCeM, rat:5A': :tsvector)
IIepe4dYUrCIIEHHBIX B ARRAY['fat',
MaCCHUBE€ jexceMbl|'rat'])
U3 BexTOpPAa
ts_filter( tsvector BI:IGI/IpaeT n3|ts_filter( 'cat':3B 'rat':5A
BexTOop tsvector, BeKTopa TOJIBKO| 'fat:2,4 cat:3b
Beca "char"[]) 3JIEMEHTEI Clrat:5A"'::tsvector|
3aaHHBIM BeCoOM "{a,b}")
ts_headline ( text BBIBOOUT pparMeHT, |t s_headline ('x x y <b>z</b>
[ xOoHQurypaLHud COOTBETCTBYIOIIUHI % z',
regconfig, ] 3anpocy 'z'::tsquery)
OOKYMEHT text,
3anpoc tsquery
[/ napame Tpel
text])
ts_rank ([ Beca floatd BEIYUCIISIET PaHT |ts_rank ( 0.818
floatd|[], ] ODOKYMEHTa ImOo|textsearch,
BexTOp tsvector, OTHOIIEHUIO K| query)
3ampoc tsquery 3amnpocy
[, HOopMAalH3alUHd
integer])
ts_rank_cd( float4 BBIYUCIIIET PaHT |ts_rank_cd( 2.01317
[ Beca floatidl], JOKyMEHTa mo|'{0.1, 0.2,
] BEKTOpP OTHOIIIEHHWIO K 0.4, 1.0},
tsvector, 3ampoc 3amnpocy, textsearch,
tsquery [, UCIIONIB3YA| query)
HOpManH3aLHd NJIOTHOCTB
integer]) nokpeiTHA (CDR)
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DOYyHKIIUA Tun pe3yabrara |Onmucanue IIpumep Pe3ynbTar
ts_rewrite ( tsquery IIOOCTABIILET B|ts_rewrite('a & 'b' & ( '"foo' |
3amnpoc tsquery, 3alipoce BMECTO |b': :tsquery, 'bar' )
gene tsquery, qemnH 3aMeHy 'a'::tsquery,
zamMeHa tsquery) 'foo|
bar'::tsquery)
ts_rewrite ( tsquery 3aMeHseT SELECT ts_|'b'" & ( '"foo' |
zanpoc tsquery, 9JIEMEHTHI 3allPpOoCa, [rewrite ('a & 'bar' )
BeIGOopka text) BEHIOMpas IeNu b'::tsquery,
n IIOOCTAaHOBKHU 'SELECT t,s
KOMaHIOM SELECT |FROM aliases')
tsquery_phrase ( tsquery co3maeT 3allpocC, |t squery_phrase ( 'fat' <> 'cat'
zanpocl tsquery, KOTOPBI  WIIET to_tsquery (
3anpoc?2 3anpocl, 3al'fat'), to_
tsquery) KOTOPBIM UOET|tsquery (
zampoc?2 (xaK|'cat'))
neiiaeT orrepaTop
<=>)
tsquery_phrase ( tsquery CO3maéT 3allpoc, |t squery_phrase ( 'fat' <10> 'cat'
zanpocl tsquery, KOTOPBI  HINIET to_tsquery (
3ampoc?2 3anpocl, 3al'fat'), to_
tsquery, KOTOPEIM UOET|tsquery (
paccrogHHe zanpocZ Ha|'cat'), 10)
integer) 3aaHHOM
PacCCTOIHHH
tsvector_to_ text[] npe06pa3yeT tsvector_to_ {cat, fat, rat}
array ( tsvector B MaCCHUB|array ('fat:2,
tsvector) JIEKCEM 4 cat:3
rat:5A': :tsvector)
tsvector_ trigger TPUITEPHAsA CREATE
update_ byHKIUSA OJIS1| TRIGGER
trj_gger () dBTOMAQTHU4YE€CKOI'O tsvector_
NU3MEHEeHUusA update_
cTonbIa THIIA |t rigger (
tsvector tsvcol, "pg_
catalog.
swedish',
title, body)
tsvector_ trigger TPUTITEePpHas CREATE
update_ byHKIUS OJISI| TRIGGER
trigger_ dABTOMATHU4YE€CKOTI'O tsvector_
column () N3MEHEHUA update_
cTonb11a THUIA |t rigger_
tsvector column (tsvcol,
configcol,
title, body)
unnest ( setof record pa3BopadyuBaeT unnest ('fat:2, (cat, {3},
tsvector,  OUT tsvector B Habop|4 cat:3 [{D})
nexcemMa text, CTPOK rat:5A': :tsvector|
ouT HDO3HIHH
smallint[], OUT

Beca text)
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IIpumeuanue

Bce GyHKIMU TEKCTOBOIO MOMCKaA, IPUHUMAIOIMe HeoOa3aTeIbHBIM apryMeHT regconfig, OyOyT
HCIOJb30BaTh KOHPUTYpaluio, yKa3aHHylo B napameTpe default text search config, korga sToT
apTryMeHT OIyIIlEeH.

Oyukumu B Tabmuiie 9.41 mepeduciieHb OTAEIBHO, TaK KaK OHM HE OYEHDb IIOJIE3HBI B TPAOUIIMOHHBIX
orepanusx noucka. OHu mpegHa3HavYeHbl B OCHOBHOM IJIs1 Pa3paboTKH 1 OTIagKHU HOBHIX KOH(GUTYPAITHH

TEKCTOBOI'O ITIOKMCKa.

Ta6muna 9.41. ®yHKIHH OT/IaJKH TEKCTOBOT0 MOMCKA

DYHKITUS Tun pe3ynabrara |Onucanue IIpumep PesynabTar
ts_debug( setof record IIpoBepPSeT ts_debug ( (asciiword,
[ xoHQurypauug KOHUTYypauu:o 'english', 'The "Word, all
regconfig, ] Brightest ASCII", The, {
IOKYMEHT text, supernovaes') english_stem
OouT IICEeBIOOHHM },english_
text, ouT stem, {})
OIIHCAaHHE text,
OUT ¢parmMeHT
text, ouT
ClIOBapH
regdictionaryl[],
OuT crnoBapb
regdictionary,
OuT JIeKCeMbl
text[])
ts_lexize( text [] IIpoBePsSEeT CIOBAPh |[ts_lexize ( {star}
clIoBapb 'english_
regdictionary, stem', 'stars')
¢parmeHr text)
ts_parse( wumMga_ setof record IIpOBEPSIET ts_parse( (1, foo)
amamHsaropa aHaIM3aTop "default', 'foo
text, IJOKYMEHT - bar'")
text, OUT Kom__
¢parmeHnrTa
integer, ouT
¢parmenT text)
ts_parse( oid_ setof record IIpoBepseT ts_parse (3722, (1, foo)
aganusaropa oid, aHaJIn3aTop 'foo - bar')
OOKyMeHT text,
OouT xono_
¢parmeHnTa
integer, ouT
¢parmenTt text)
ts_token_type ( setof record Imojy4aeTrT THUIIBI |t s_token_type ( (1,asciiword,
Mg ¢parmMeHTOB, "default"') "Word, all
aHanHsaropa ompefeéHHbIe ASCII")
text, ouT xom_ AHAJIN3aTOPOM
¢parvMeHTa
integer, OouT
IICEBIOOHHM text,
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DyHKIIUSA Tun pe3yabraTta |Onucanue IIpumep Pe3yabTar
OouT ONHCAaHHEe
text)
ts_token_type ( setof record mojy4daer THIIBI |t s_token_type ( (1,asciiword,
oid_ ¢dparmenTos, 3722) "Word, all
aganuszaropa oid, OIIpefeJIEHHEIE ASCII")
OUT xom aHaIu3aToOpPOM
¢parmenra
integer, OouT
IICEBIOOHHM text,
OouT ONHCAaHHE
text)
ts_stat( sqgl_ setof record Inojiy4aeTrT ts_stat ( (foo, 10,
3amnpoc text, CTAaTUCTHUKY 'SELECT vector [15)
[ Beca text,] cronbua tsvector |from apod')
OUT cmoBo text,
ouT YHCITO_
fife)’ integer,
ouT YHCIIO__

BXOXO 1nteger)

9.14. XML-pyHKUUM

OyHKIIUY U TOOOOHEIE MM BHIPAKEHUS, OIIMCAHHLIE B 9TOM pa3nesie, paboTaioT CO 3HAYEHUSIMM THUIIA xml.
Hubopmanuio o Tune xml Bbl MOXKeTe HauTu B Pa3pgerne 8.13. BripaxeHus xmlparse U xmlserialize,
npeoOpa3ylolre 3Ha4eHUs xml B TEKCT M 00paTHO, 3[eCh IOBTOPHO He paccMaTpuBaioTca. s
KCIIOIb30BAHUS OOJIBITMHCTBA 3TUX PYHKIMU OUCTPUOYTUB OOJIXKEH OBITH COOpaH C KJII0YOM configure
——with-libxml.

9.14.1. CozpaHue XML-KOHTeHTa

st monmyuenust XML-KoHTeHTa u3 maHHBIX SQL cymiecTByeT 1enbid Habop GyHKINH 1 GYHKIIMOHATIbHEIX
BBIPaXKEHH!I, 0COOEHHO ITONIe3HBIX [JIS BEIIaYX KIMEHTCKUM ITPUIIOKEHUSIM Pe3yJIbTaTOB 3aIlpoca B BUOE
XML-mOKyMEHTOB.

9.14.1.1. xmlcomment
xmlcomment (TexcrT)

OyHKIUA xmlcomment co3naeT XML-3HaueHue, comepxkaiiee XML-KoMMeHTapuil ¢ 3afjaHHLIM TeKCTOM.
DTOT TEKCT He HOJIKEH COomepXkKaTh «--» WIJIM 3aKaH4YMBAThCS 3HAKOM «—», YTOOBI Pe3yJIbTUPYIOIIas
KOHCTpPYKIMA Oblyta gonyctumon B XML. Ecnu aprymeHT atou ¢yakumu NULL, pesynbTaToM €€ ToxXe
oymet NULL.

[Tpuwmep:

SELECT xmlcomment ('hello');

xmlcomment

<!--hello——>

9.14.1.2. xmlconcat

xmlconcat (xml[, ...])

OyHKIUS xmlconcat 00beOUHSET HECKONBKO XML-3HaUYeHWN ¥ BHIOAET B Pe3ybTaTe OOUH (parMeHT
XML-kouTeHnTa. 3Hauenuss NULL orOpaceiBaloTCs, Tak 4TO pe3ynbTat OymeT paBeH NULL, Tonmbko eciu
BCe apryMeHTH paBHEI NULL.
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[Tpumep:

SELECT xmlconcat ('<abc/>', '<bar>foo</bar>"');

xmlconcat

<abc/><bar>foo</bar>

XML-06BbsBNIEHUS, €CIU OHU IIPHUCYTCTBYIOT, oO6pabaTriBaloTCA ciaemylomumM obpa3oMm. Ecim Bo Bcex
apryMeHTax copepzkaTcs oObsBIeHUs omHOU Bepcuu XML, sTa Bepcusi OymeT BeIaHa B PE3YJIbTATE;
B IIPOTUBHOM Ciiydae Bepcuu He OymeT. Ecim BO Bcex apryMeHTax olpefenéH aTtpubyrt standalone
CO 3HAYEHUEM «yes», 3TO XKe 3HaueHue OymeT BBEIHAHO B pe3yjbTaTe. ECM BO BCeX apryMeHTax
ectb oObsiBNeHUe standalone, HO MUHMMYM B OOHOM CO 3HAYEHHEM «NO», B pPe3ynabTaTe OYOeT 3TO
3HaueHWe. B mpoTuBHOM ciydae B pe3yibTaTe He OymeT oO0bsBieHus standalone. Ecnu ke okaxeTcs,
4TO B pe3yabTaTe [OJIKHO IMIPUCYTCTBOBaTh 00bsaBNIEeHNE standalone, a Bepcusi He ompenesieHa, Toraa B
pe3ynbTaTe OymeT BeiBefeHa Bepcus 1.0, Tak kak XML-o6bsiBIIeHNE He OyOeT AOmyCTUMBIM 0e3 YyKa3aHUs
BEPCUU. YKa3aHUsd KOOUPOBKYU UTHOPUPYIOTCS U OYOYT YOAJIEHEI B JIIOOBIX CITydasix.

[Tpumep:

SELECT =xmlconcat ('<?xml version="1.1"?><foo/>', '<?xml version="1.1" standalone="no"?
><bar/>"');

xmlconcat

<?xml version="1.1"?><foo/><bar/>

9.14.1.3. xmlelement

xmlelement (name mwmMg [, xmlattributes (smauvewmme [AS arpwubyr] [, ...1)]
[, comepxumoe, ...])

BrlpaxkeHnne xmlelement co3maéT XML-37IeMeHT ¢ 3aflaHHBIM UMeHeM, aTPpuOyTaMu U COOePKUMBIM.

[Tpumepsr:

SELECT xmlelement (name foo);

xmlelement

SELECT xmlelement (name foo, xmlattributes ('xyz' as bar));

xmlelement

<foo bar="xyz"/>
SELECT xmlelement (name foo, xmlattributes (current_date as bar), 'cont', 'ent');

xmlelement

<foo bar="2007-01-26">content</foo>

Ecnmu mMeHa 3/IeMeHTOB M aTpuOyTOB comepzKaT CHUMBOJILI, HEmOmycTHMble B XML, 3TH CHMBOIIH
3aMeHSIIOTCSI MOCNIemOBaTENbHOCTIMM _xHHHH , The HHHH — IIeCTHaAllaTEePUYHBLIM KOO CHMBOJIa B
Unicode. Hanmpumep:

SELECT xmlelement (name "fooS$bar", xmlattributes('xyz' as "a&b"));

xmlelement

<foo_x0024_bar a_x0026_b="xyz"/>
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Ecnmm B KadecTBe 3HaAYEHUS anI/I6y'Ta HUCIIONIB3YyETCA CTOJ'I68H Ta6J'II/IHbI, M anI/I6YTa MOZKHO He
YKa3bIBATh ABHO, 3TUM UMEHEM CTaHEeT UM CTOJ'I6Ha. Bo Bcex ocTanbHEIX ClIy4asaxX UMsA anI/I6YTa OOJIZKHO
OBITE oInpeneiieHo sABHO. Taxkum 06pa30M, 3TO BBEIPpAXKEHHKE ONOIIYCTUMO:

CREATE TABLE test (a xml, b xml);
SELECT xmlelement (name test, xmlattributes(a, b)) FROM test;

A cilengymuye BapUaHTel — HET:

SELECT xmlelement (name test, xmlattributes('constant'), a, b) FROM test;
SELECT xmlelement (name test, xmlattributes (func(a, b))) FROM test;

CopepxkuMoe 371eMeHTa, eC/I¥ OHO 3afaHo, OymeT ¢bopMaTUPOBAHO COIJIAaCHO ero Tully maHHEBIX. Korma
OHO CaMO MMeeT TUIl xml, U3 HEr0 MOXKHO KOHCTPYUPOBaTh Cl10XkKHbBIe XML-nokymeHTH. Hanpumep:

SELECT xmlelement (name foo, xmlattributes('xyz' as bar),
xmlelement (name abc),
xmlcomment ('test'),
xmlelement (name xyz));

xmlelement

<foo bar="xyz"><abc/><!--test-—><xyz/></foo>

CopepkuUMoOe [OPYyrux TUIIOB OymeT o¢opMIIeHO B BuAe OJIoKa CHUMBOJIBHBIX HaHHBIX XML. 3TO, B
YaCTHOCTH, O3HAYaeT, YTO CUMBOJIEI <, > U & OyayT mpeobpas3oBaHbl B cylHOCTH XML. [IBOUYHEIE
maHHBIe (DaHHBIE THIIA bytea) IPEACTaBISIOTCSA B KOOUPOBKe base64 unu B liecTHaAaTePUYHOM BUIE, B
3aBHCHMOCTH OT 3HaueHus IlapameTpa xmlbinary. CienyeT oXupgaTh, YTO KOHKPETHEIE IIPENCTaBIeHU
OTHEJIbHBIX TUIIOB HAHHBIX MOT'YyT OBITH M3MEHEHHBl O npuBeneHuss tunoB SQL u Postgres Pro B
CcooTBeTCTBUE co cTangapToM XML Schema, korpa mosBuTcs ero 6oJee IIOJIHOE ONMCaHUE.

9.14.1.4. xmlforest
xmlforest (cogepxumoe [AS mumg]l [, ...]1)

BrlpaxkeHue xmlforest CO3HAET IIOCJIEOOBATEIbHOCTE XML-371eMEHTOB C 3aJaHHLIMH HMEHaMH U
COIePKUMBIM.

[Tpumepsr:

SELECT xmlforest ('abc' AS foo, 123 AS bar);

xmlforest

<foo>abc</foo><bar>123</bar>

SELECT xmlforest (table_name, column_name)
FROM information_schema.columns
WHERE table_schema = 'pg_catalog';

xmlforest
<table_name>pg_authid</table_name><column_name>rolname</column_name>
<table_name>pg_authid</table_name><column_name>rolsuper</column_name>

Kak mokazaHo BO BTOPOM IIPUMEPE, UM 3JIEMEHTa MOJKHO OIYCTUTh, €CJIM UCTOUHUKOM COIEPKUMOTO
CIIykuT cTtonber (B 3TOM cliydae UMeHeM 3JIeMeHTa I10 yMoJdaHuio OyneT ums cronbna). B mpotuBHOM
clIydae 3TO MMs HeoOXOOMMO YKa3bIBaTh.

HNMmeHa 371€eMEHTOB C CHUMBOJIaMM, HegoOIyCTUMBIMU Ansi XML, mpeoOGpa3yloTcsd TakK Ke, KakK U I
xmlelement. [laHHBIE COOEPKUMOIO TOXKE IPUBOIATCA K BUAY, HonyctuMoMy st XML (KpoMme maHHEIX,
KOTOPHIE Y2K€e UMEIOT TUII xml).
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3aMeThTe, UTO Takue XML-TocaeqoBaTeNIbHOCTH HE ABJISIOTCA OONYyCTUMBIMUA XML-OgOKyMeHTaMu, eCliu
OHH cofepzKaT OO0bIlle OMHOTO 3JIEMEeHTa Ha BEepPXHEM YPOBHE, IO3TOMY MOXKET UMETh CMBICJT BIIOXKHTH
BBEIPAXKEHUA xmlforest B xmlelement.

9.14.1.5. xmlpi
xmlpi (name gens [, comepxuMoe])

BripaxkeHne xmlpi CO3Ma€T UHCTPYKUUIO oO6paboTtku XML. CogepXKuMoOe, ecyiu OHO 3aZlaHO, He [OIXKHO
comepzKaTh IOC/Ief0BaTEIbHOCTL CUMBOJIOB ?>.

[Tpumep:
SELECT xmlpi (name php, 'echo "hello world";'");

<?php echo "hello world";?>

9.14.1.6. xmlroot

xmlroot (xml, version Texcr | HeT 3HaueHud [, standalone yes|no|HeT 3HauYeHUI])

BripaxkeHue xmlroot M3MEHSET CBOMCTBAa KOPHEBOTO y3ma XML-3HadeHnus. Ecnu B HEM yKa3BIBAeTCS
Bepcus, OHa 3aMeHseT 3HaueHWe B OOBSIBIEHWM BEPCUM KOPHEBOTO y371a; TAKXXe B KOPHEBOM y3en
TIepeHOCUTCs 3HaYeHUe CBoMcTBa standalone.

SELECT xmlroot (xmlparse (document '<?xml version="1.1"?><content>abc</content>"),
version '1.0', standalone yes);

xmlroot

<?xml version="1.0" standalone="yes"?>
<content>abc</content>

9.14.1.7. xmlagg
xmlagg (xml)

OYHKIIUSI xmlagg, B OTIUYME OT OPYTUX OIMCAHHBIX 30eCh (GYHKIIUM, sSBJseTcs arperatHoi. OHa
CoemuHsIeT 3HAYeHMs, MOCTyIalolIue Ha BXOM arperaTHON (YHKIMK, MOmOOHO (YHKIHH xmlconcat,
HO memaeT 3To, oOpabaThbiBass MHOXKECTBO CTPOK, a He HECKOJILKO BHIPAaXKEeHHH B OOHOM CTPOKeE.
[omonmHUTEsNIbHO arperaTHble GYHKIIUU OnKMcaHbl B Pazmerne 9.20.

[Tpuwmep:
CREATE TABLE test (y int, x xml);
INSERT INTO test VALUES (1, '<foo>abc</foo>"');
INSERT INTO test VALUES (2, '<bar/>');
SELECT xmlagg(x) FROM test;
xmlagg

<foo>abc</foo><bar/>

Yto0OBI 3agaTh IOPSIOOK CJIOKEHUS 3JI€MEHTOB, B arperaTHBHIM BHI30B MOXKHO O00ABUTh HPEII0KEeHHE
ORDER BY, onmcaHHoOe B [Togpa3znene 4.2.7. Haupumep:

SELECT xmlagg(x ORDER BY y DESC) FROM test;
xmlagg

<bar/><foo>abc</foo>

CHGJIYIOH.IHIZ HeCTaHHapTHBII;I II0OX0oHO PEeKOMEHOOBAJICA B IIPEeObIOYITUX BEPCHUAX U MOXKET OBITH TIO-
IIpEeKHEeMY II0JI€3€H B HEKOTOPEIX CIIydadaX:

SELECT xmlagg(x) FROM (SELECT * FROM test ORDER BY y DESC) AS tab;
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<bar/><foo>abc</foo>

9.14.2. YcnoBua ¢ XML

OmnucaHHEBEIE B 3TOM pa3lelie BhIPaKeHUs IPOBEPSIOT CBOMCTBA 3HAUEHUM xml.

9.14.2.1. 1S DOCUMENT
xml IS DOCUMENT

Brlpaxkenue IS DOCUMENT BO3BpalllaeT true, eCiu apryMeHT IpencTaBaseT co00¥ mpaBuiIbHBIN XML-
mokyMmeHT, false B mpoTuBHOM ciydae (T. e. ecium 9T0 ¢pparmeHT copmepzxkumoro) u NULL, ecnu ero
apryMmeHT Takke NULL. YeM mOKyMEHTHI OTJIMYAIOTCSA OT GparMeHTOB COEPKUMOTO, Bbl MOXKETE y3HATh
B Paspmene 8.13.

9.14.2.2. IS NOT DOCUMENT
xml IS NOT DOCUMENT

BrlpaxkeHue IS NOT DOCUMENT Bo3BpailaeT false, eciu apryMeHT IIpencTaBisieT cOO0M IpaBUIbHBIN
XML-moKyMeHT, true B IpOTUBHOM ciiy4dae (T. €. ecinu 3To pparMeHT cogepxkumoro) u NULL, ecnu ero
aprymeHT — NULL.

9.14.2.3. XMLEXISTS

XMLEXISTS (rekcr
PASSING [BY REF] xml [BY REF])

OyHKIMSA xmlexists Bo3BpalllaeT true, ecnnu BeIpaxkeHue XPath B mepBoM apryMeHTe Bo3BpallaeT KakKue
6o y35sl, U false — B npoTuBHOM ciydae. (Eciu oguH 13 apryMeHToB paBeH NULL, pe3ynbTaToM TaKke
oymer NULL.)

I[Tpumep:

SELECT =xmlexists('//town[text () = ''Toronto'']' PASSING BY REF '<towns><town>Toronto</
town><town>Ottawa</town></towns>"') ;

xmlexists

VkazaHuss BY REF He HeCyT CMEICJIOBOM Harpy3ku B Postgres Pro, HoO MOryT mpuCyTCTBOBAThH OJIS
COOTBeTCTBUSA cTaHAapTy SQL u coBMecTUMOCTHU C Apyrumu peanusanusamu. [1o ctargmapty SQL nepsoe
yKa3aHUe BY REF SIBJISIETCS 0013aTENTbHEIM, @ BTOPOe — HeT. TakKe 3aMeTbTe, YTO, COTJIACHO CTaHAAPTY
SQL, KOHCTPYKIUS xmlexists [OOJI2KHA IIPUHUMAaThL B IIEPBOM apryMeHTe BEIpaxeHue XQuery, HO
Postgres Pro B HacTosIlee BpeMs noaaepKuBaeT ToJIbKo XPath, mogMHOXkKecTBO XQuery.

9.14.2.4. xml _is well formed

xml_is_well formed(rekcrT)
xml_is_well formed_document (TekxcrT)
xml_is_well formed_content (TexcrT)

9T QYHKUMU IIPOBEPSIOT, SBISETCS JIU TexcT IIPaBUIBHO odopmieHHBRIM XML, ¥ Bo3BpallaioT
COOTBETCTBYIOIIIEE JIOTUYECKOE 3HaA4YEeHHe. (DyHKHHH xml_is_well_ formed_document IIPOBEPSET
apryMeHT KaK IIPaBUIbHO OGOPMJIEHHBIM HOKYMEHT, a xml_is_well_ formed_content — IIPaBUIBHO
opopMmieHHoe copepxkaHue. DPyHKIUSA xml_is_well formed MOXKET [ejaTb IIEPBOE UM BTOPOE,
B 3aBUCHMOCTH OT 3HadYeHHs IapaMeTpa KoHpurypaumu xmloption (DOCUMENT uIH CONTENT,
COOTBETCTBEHHO). OTO 3HAYUT, YTO xml_is_well_formed TOMOTAeT MOHSAThH, OyAeT JIM YCIEUIHBIM
IPOCTOE TIPUBENEHNE K TUILY xml, TOTHdA KakK OBe OAPyrue (QyHKIUM IPOBEPSIOT, OYOYT JIHU YCIIEITHBI
COOTBETCTBYIOIIME BapUaHTHl XMLPARSE.
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[Tpumepsr:

SET xmloption TO DOCUMENT;
SELECT xml_is_well_formed('<>");
xml_is_well_formed

SELECT xml_is_well formed('<abc/>'");
xml_is_well_ formed

SET xmloption TO CONTENT;
SELECT xml_is_well_formed('abc');
xml_is_well_ formed

SELECT xml_is_well_formed_document ('<pg:foo xmlns:pg="http://postgresql.org/
stuff">bar</pg:foo>"');
xml_1is_well_ formed_document

SELECT xml_is_well_formed_document ('<pg:foo xmlns:pg="http://postgresql.org/
stuff">bar</my:foo>");
xml_1is_well_ formed_document

(1 row)

IMocnemuwuii mpuMep MOKa3bkIBAET, YTO IIPHU IPOBEPKE TaKzKe YIYUTHIBAIOTCSI COIIOCTABIIEHUS ITPOCTPAHCTB
HUMEH.

9.14.3. O6paboTrka XML

[Ons 06paboTKM 3HAYEHUM Tula xml C MOMOIIbI0 BeipaxkeHuil XPath 1.0 B Postgres Pro npencraBiieHb
QYyHRIIUYM xpath U xpath_exists.

xpath (xpath, xml [, nsarray])

OyHKIUSA xpath BRIYUCIAET BhIpaxeHue XPath (aprymeHT xpath Tuma text) Ond 3agaHHOro xml. OHa
BO3BpalaeT MaccuB XML-3HaueHUM c HAOOPOM Y3JI0B, ITOTyUYEHHBIX IIPY BEIUMCIIEHNY BhIpaxkeHus XPath.
Ecnu Bripaxenue XPath BrImaéT He HaOoOp y3JI0B, a CKalsIpHOEe 3HAauUeHMe, BO3BpAlllaeTCs MacCCHUB U3
OIOHOIO 3JIEMEHTa.

BTOpHIM aprymMeHTOM [OJIKEH OLITh MPaBUILHO OGOpMIIeHHBIH XML-mokKymMeHT. B 4acTHOCTH, B HEM
OOJIKeH OBITH eMUHCTBEHHBIM KOPHEBOM 3JIEMEHT.

B Heo0s13aTeTbHOM TPETHEM apryMeHTe (QYHKIIUY TePeNaloTCs COIOCTaBIeHUs IIPOCTPAHCTB UMEH. DTU
COIIOCTaBJIEHUSI HOOJIKHEL ONPEHNeIsaThCS B OAByYMEPHOM MaCCHBe TUIla text, BO BTOPOU pPa3MepPHOCTHU
KOTOpOoro 2 3jeMeHTa (T. €. 3TO OOJIXKeH OBITh MacCUB MacCCHBOB, COCTOSIIINX U3 2 3JIeMeHTOB). B
IIepBOM 3/IeMeHTe KaX[J0Tr0 MaCCHUBa OIpelesisieTcs ICeBOHOHUM (IIpedrKc) MpPOCTpaHCTBA UMEH, a BO
BTOpoM — ero URI. I[IceBOoHUMEI, onpefeiéHHLIE B 9TOM MacCUBe, He 0053aTeIbHO JOIKHLI COBIIAAaTh
¢ npedurKcaMu IPOCTPAHCTB UMEH B caMoM XML-nokyMeHTe (OpyruMu ciosamy, gt XML-mokyMeHTa U
GyHKIUM xpath ICEBOOHUMBI UMEIOT /1I0KA/AbHbIU XapaKTeD).
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[Tpumep:
SELECT xpath('/my:a/text()', '<my:a xmlns:my="http://example.com">test</my:a>"',
ARRAY [ARRAY['my', 'http://example.com']]);
xpath
{test}
(1 row)

[I71s1 TpoCcTpaHCTBa UMEH 10 YMOTYaHUIO (AHOHMMHOI'0) 9TO BEIpakKeHre MOXKHO 3alKCaTh TakK:

SELECT xpath('//mydefns:b/text ()', '<a xmlns="http://example.com"><b>test</b></a>',
ARRAY [ARRAY [ 'mydefns', 'http://example.com']]);
xpath
{test}
(1 row)
xpath_exists (xpath, xml [, nsarrayl])

OyHKIMS xpath_exists MPeNCcTaBiaseT coOOM clIelmanmu3mpoBaHHYI0 Gopmy GyHKOUM xpath. OHa
BO3BpalllaeT He Becb Habop XML-y370B, yOOBIETBOPSIOMINX BhIpaxkeHuio XPath, a TOJNBKO OOHO
JIOTUYeCKOoe 3HaueHue, IOKa3klBawlllee, eCTh JIM TaKue y3JIbl. ITa QYHKIINSI paBHO3HAYHA CTaHOZAPTHOMY
YCIIOBUIO XMLEXISTS, 3a HCK/IIYEHHMEM TOrO, 4YTO OHa TakKxXe IMOANepzKHUBaeT CONOCTaBIIEHUS
TIPOCTPAHCTB UMEH.

[Tpumep:

SELECT xpath_exists('/my:a/text()', '<my:a xmlns:my="http://example.com">test</my:a>"',
ARRAY [ARRAY['my', 'http://example.com']]);

xpath_exists

9.14.4. OTtoOpa>keHue Tabnuuy B XML

Cnepyromire QYHKIIUE 0TOOpazKaioT COOepPzKUMOe PeNSIuOHHBIX Tabmull B 3HaueHuss XML. VX MOXKHO
paccMaTpuBaTh KaK CpeacTBa 3Kcmoprta B XML:

table_to_xml (tbl regclass, nulls boolean, tableforest boolean, targetns text)
query_to_xml (query text, nulls boolean, tableforest boolean, targetns text)
cursor_to_xml (cursor refcursor, count int, nulls boolean,

tableforest boolean, targetns text)

PesynbTaT BCcex 3TUX QYHKIINYM UMeeT TUII xml.

table_to_xml otoOpaxkaeT B xml comepzkumoe TaOIUIIEI, UM KOTOPOM 3amaé€Tcs B IlapaMeTpe tbl.
Tun regclass TMPUHUMAET UAEHTU(PUKATOPHI CTPOK B OOBIYHOM 3amMCH, KOTOPBIE MOTYT COOEpXKaTh
yKa3aHHue CXeMbl U KaBLIUYKH. OYHKIUS query_to_xml BHIIOIHSIET 3alIPOC, TEKCT KOTOPOTO IIepenaéTcs B
mapaMmeTpe query, 1 oToOpazxkaeT B xml pe3ynbpTUpyoOmui Habop. [Tocnemuss QyHKIMS, cursor_to_xml
BeIOMpaeT yKa3aHHOE YUCJIO CTPOK M3 Kypcopa, IIepefaHHOro B HapaMeTpe cursor. JTOT BapUaHT
PEKOMEHOYETCS MCIIONb30BaTh C OOJNBIIMMHK TabjullaMM, TaK KakK BCe 3TU (QYHKIMU CO30Al0T
pe3yIbTUPYIOmui Xxml B maMsaTH.

Ecnu mapameTp tableforest uMeeT 3HaueHue false, pesynbTupytomuit XML-TOKYMEHT BHITJISIOUT TaK:

<uMd_TabmulL>
<row>
<uMd_cTonbual> ma”HdHele </uMd_cTonbual>
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<MMd_cTonbual2> na”Hboe </uMd_cTonbual>
</row>

<row>

</row>

</UMd_Tabnuusr>
A ecnu tableforest paBeH true, B pe3ynbTaTe OymeT BHIBEHEH Cienyoomui pparMenT XML:

<uMd_ TabmuleD>
<uMd_cTonbual> maHHele </uMd_cTonbual>
<uMd_cTonbual2> maHHele </uMd_cTonbual>
</uM4_Tabnuuer’>

<uMd_ TabmuleD>

</uM4_Tabnuusr>>

Ecnu mMsi TaGIUIBI HEM3BECTHO, HAIIPUMED, IIPKU OTOOpakKeHWM PEe3yIbTAaTOB 3alpoca HMJIM Kypcopa,
BMECTO HETO B ITIEPBOM CJIydae BCTABNSAETCS table, @ BO BTOPOM — row.

Bribop Mexny atumMu ¢popMaTaMM OCTAETCS 3a IIOJIb30oBaTeeM. [1epBhIli BapUaHT MO3BOJISIET CO3OATh
roToBeii XML-IOKYMEHT, YTO MOXKEeT OBITh IIOJIE3HO [JIsI MHOTUX IIPUJIOKEHUU, a BTOPOM YHOOOHO
IIPUMEHATh ¢ QYHKIMEN cursor_to_xml, €CIU €€ Pe3yJbTaTH OyOyT cOOMpaThCs B HOKYMEHT II03IKe.
IMTonmy4yeHHBIM pe3yIbTaT MOXKHO M3MEHUTH 10 BKYCY C IIOMOIIBI0O PACCMOTPEHHEBIX BHIIEe (GYHKINHI
co3maHusa XML-comepKUMOro, B 4aCTHOCTH xmlelement.

3HauYeHUS OAaHHBIX 9TU QYHKIUM 0TOOPAXkKalmT TaK JKe, KaK U paHee OnucaHHas QYHKIUA xmlelement.

I[TapameTp nulls ONIpenensieT, Hy>KHO JIU BKJII0YaTh B pe3ynabTaT 3HaueHuss NULL. Eciu oH ycTaHOBJIEH,
3naueHuss NULL B cTon61iax mpeacTaBIsSIOTCS TaK:

<uMd_cTonbua xsi:nil="true"/>

3mech xsi — npedukc npocrtparHcTtBa mMEH XML Schema Instance. IIpu 3ToM B pe3ybTUPYIOMINN
XML 6yzmeT mo6GaBIeHO COOTBETCTBYIOIIEE OOBSIBIEHNE TPOCTPAHCTBA UMEH. EC/TM JKe maHHEBIN mapaMeTp
paBeH false, cton61bl co 3HauenusMu NULL mpocTo He OymyT BEIBOTUTHCS.

ITapameTp targetns OIpeAensieT IleJieBOe ITPOCTPAHCTBO MMEH s pe3ynbrupylomero XML. Ecmu
TTPOCTPAHCTBO UMEH HE HYXKHO, 3HaUEeHUEM 3TOT0 ITapaMeTpa OOJIKHa OBITh ITyCTast CTPOKa.

Cnepyromire (QYHKIIUH BHIOAIOT OOKyMeHTH XML Schema, KOTOpEIe cOmepzKaT CXeMEBI OTOOpazKeHUH,
BBITIOJIHSIEMBIX COOTBETCTBYIOIIIMMH pPaHee PaCCMOTPEHHBIMU (QYHKITHUSIMU:

table_to_xmlschema (tbl regclass, nulls boolean, tableforest boolean,
targetns text)

query_to_xmlschema (query text, nulls boolean, tableforest boolean,
targetns text)

cursor_to_xmlschema (cursor refcursor, nulls boolean, tableforest boolean,
targetns text)

Yrtob6nl pe3ynbTaTh 0TOOpaxkeHus gaHHBIX B XML cooTrBeTcTBOBanmu XML-cxeMaM, BakKHO, YTOOH! Iape
yHKIIUN TepemaBannCh OOMHAKOBLIE ITapaMeTPHL.

Cnepyromire QyHKIIME BRIIAIOT 0TOOpazxkeHue gaHHBEIX B XML u cooTBeTCcTByIomyio XML-cxeMy B OTHOM
OOKyMeHTe (unu pparMeHTe), OObeOuHSISI UX BMecTe. DTO MOXKeT OBITh IIOJIe3HO TaM, rhae KejlaTelIbHO
TIOJIYYUTh CaMOIOCTAaTOUYHbIE PE3YJILTATHL C ONMHMCaHUEM:

table_to_xml_and_xmlschema (tbl regclass, nulls boolean, tableforest boolean,
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targetns text)
query_to_xml_and_xmlschema (query text, nulls boolean, tableforest boolean,
targetns text)

B momonHeHue K HUM €CTb ciaenymuue d)YHKI_II/II/I, CIIOCOOHEIE BEIOATH aHAJIOTUYHEBIE IIPEOCTaBJIIEHUA OJIA
IIeJIbIX CXEeM B 0aze OAHHBIX UM OaXKe BCceu TeKymefI 0a3ml OaHHBIX:

schema_to_xml (schema name, nulls boolean, tableforest boolean,
targetns text)

schema_to_xmlschema (schema name, nulls boolean, tableforest boolean,
targetns text)

schema_to_xml_and_xmlschema (schema name, nulls boolean, tableforest boolean,
targetns text)

database_to_xml (nulls boolean, tableforest boolean, targetns text)

database_to_xmlschema (nulls boolean, tableforest boolean, targetns text)

database_to_xml_and_xmlschema (nulls boolean, tableforest boolean,
targetns text)

3aMeTbTe, UTO 00BEM TAKUX JAHHBIX MOXKeT OBITh 04eHb OonbmuM, a XML 6ymeT co3maBaThCs B IaMSATH.
IToaToMy, BMECTO TOT0, YTOOHI ITEITAaTHCSA 0TOOPa3uTh B XML cpa3y BCE coepKUMOe OOIBIITUX CXEeM UJIU
0a3 maHHLIX, JIy4llle geslaTh 9TO II0 TabiuilaM, BO3MOXKHO fJaxKe MCII0Jb3ys Kypcop.

Pe3yanaT OTO6pa}KeHI/IH COOEeP2KUMOI'O CXEMEI 6y11eT BEITTIAOETH TakK:
<HMM4__ CXEMbI>

oTobpaxeHue—Tabnuusl

oTobpaxeHue—TabnUuLLI2

</UMd_CXEeMbl>

®opMaT oToOpaxkeHusT TaOIUITLI OIIPeaesIsieTCs MapaMeTPOM tableforest, OMUCAHHBIM BEIIIIE.
Pe3ynbTaT 0TOOpazkeHusI COmePKUMOT0 0a3bl JaHHBIX OyoeT TaKuM:

<UM4__ CXeMb[>

<uMd_cxeMbll>

</¥¥é_cxemml>

<HUMd_CXEeMBI2>

</HUMd_CXEMBI2>

</HUMd_CXEeMb>

3mecb oToOpaXkeHWe CXeMbl UMEET BUI, TOKA3aHHBIN BHIIIIE.

B kayecTBe mpuMepa, WUIIOCTPUPYIOUIETO HWCHOJb30BaHWE pe3yiabTaTa d3TUX GYHKLIUN, Ha
IIpumepe 9.1 mokasano XSLI-mpeo6pa3oBaHue, KOTOpPOe TMEepPeBOOUT pe3ynbTaT GYHKIIUU
table_to_xml_and_xmlschema B HTML-mokymMeHT, comepzKamwui TaOMWUIly C OaHHBIMU. [10goOHBIM
006pa30oM pe3ynbTaTH 3TuX QPYHKIME MOXKHO npeobpa30oBaTh 1 B Apyrue ¢popmate! Ha 6aze XML.
IIpumep 9.1. XSILT-nupeodpa3oBanue, nepeBojsiiee pesyiabrar SQL/XML B dpopmar HTML

<?xml version="1.0"?>
<xsl:stylesheet version="1.0"
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xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.w3.0rg/1999/xhtml"

<xsl:output method="xml"

doctype-system="http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-strict.dtd"
doctype-public="-//W3C/DTD XHTML 1.0 Strict//EN"
indent="yes"/>

<xsl:template match="/*">
<xsl:variable name="schema" select="//xsd:schema"/>
<xsl:variable name="tabletypename"
select="S$schema/xsd:element [@name=name (current ())]/Qtype" />
<xsl:variable name="rowtypename"

select="S$schema/xsd:complexType [@name=Stabletypename] /xsd:sequence/
xsd:element [@name="row']/Qtype" />

<html>
<head>
<title><xsl:value-of select="name (current ())"/></title>
</head>
<body>
<table>
<tr>
<xsl:for-each select="$schema/xsd:complexType [@name=Srowtypename] /
xsd:sequence/xsd:element/@name">

<th><xsl:value-of select="."/></th>
</xsl:for—-each>
</tr>

<xsl:for—-each select="row">
<tr>
<xsl:for-each select="*">
<td><xsl:value-of select="."/></td>
</xsl:for—-each>
</tr>
</xsl:for—-each>
</table>
</body>
</html>
</xsl:template>

</xsl:stylesheet>

9.15. dyHKUuuM u onepatopsbl JSON

B Tabnuie 9.42 mokazaHBl OIEPATOPHRI, IIO3BOJIAOIIME paboTaTh C OByMs TUIaMu maHHBIX JSON (cM.
Pazpmen 8.14).

Ta6auma 9.42. OnepaTopsl IJIsi THIMOB json M jsonb

Onepartop Tun npaBoro | Onucanue IIpumep Pe3ynbTar
omnepaHaa nmpuMepa
-> int Brigaér  9meMeHT|'[{"a":"foo"}, {"c":"baz"}
maccuBa JSON ([{"b":"bar"},
1 {0) HOMEDY OT|{"c":"baz"}]"'::jspn-
0, oTpuUUaTenvHEIE|>?
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Oneparop Tun npasoro | Onucanue IIpumep Pe3ynbTar
omepaHaa nmpuMepa
qucla 3a7aioT
TIO3UIIUKU C KOHIIA)
-> text BbIHaéT Iose| " { ngn. { LSRN FeYo }
o6bekTa JSON mO|{"b":"foo"}}'::jspn-
KJII04y >'a!
—>> int Brigaér  smemeHT|'[1, 2, 3
MmaccuBa JSON B|3]'::json->>2
TUIIE text
—->> text Brigaétr mosie|'{"a":1, 2
ob6bekta JSON B|"b":2}'::json-
TUIIE text >>'p!
#> text[] BrimaéT OOBEKT|'{"a": {"b":|{"c": "foo"}
JSON mo| {"c":
3aJaHHOMY NIyTH "foo"}}}'::json#>"{a,
b}'
#>> text [] Brimaéer 00BEeKT|'{"a":[1,2,3], 3
JSON oo|"b": (4,5,
3ajlaHHOMY IIyTH B|6]}'::json#>>'{a,
TUIIE text 2}
IIpumeuanue

OTHU ollepaTOpPhI CYIIECTBYIOT B IBYX BapHaluaX [AJIS TUIIOB json U jsonb. OmepaTopsl U3BIeYeHUS
TOJIsI/3JIEMEHTA/IIYTH BO3BpAlllAlOT TOT Ke THII, YTO Yy OllepaHpa cjieBa (json MM jsonb), 3a
UCKJIIOYEHHEeM TeX, YTO BO3BpAIllalOT TUIl text (OHM BO3BpAIalOT 3HAYEHUE KaK TEKCTOBOE).
Ecnu Bxopguble maHHBIe J[SON He comepzaT CTPYKTYPH], YOOBJIETBOPAIOILIEN 3alpoCcy, HaIpuMep
B HUX HET MCKOMOTO 3JIEMEHTa, TO OIIepPaTOPhl M3BIEUEHUS II0JIs1/9JIEMEHTA/NyTH HE BBHIOAIOT
omm6Ky, a Bo3BpamiaroT NULL. Bce ormepaTophl M3BIEUYEHUS TI0JISI/97I€EMEHTA/IIyTH, TPUHUMAIOIINe
LIEeJIOYUCIeHHbIe mo3ulluu B MaccuBax JSON, momgmepzKMBalOT M OTCUET OT KOHIIA MacCuBa II0
OTpULIATEIbHOM TO3UIIUH.

CraHpapTHBEIE OIIEPATOPHl CPaBHEHUS, NIPUBENEHHEIe B Tabnuie 9.1, ecTh A TUIA jsonb, HO He IJIA
json. OHH CIeOyIOoT IIpaBUiaM COPTUPOBKM [OJid ollepaluil B-mepeBa, onucaHHEIM B [logpaznene 8.14.4.

HekoToprle U3 CIeOyIOUINX OIIEPaTOPOB CYIIECTBYIOT TOJIBKO IS jsonb, KakK IMoKa3aHo B Tabnuile 9.43.
MHorue u3 3TUX ONEPaTOPOB MOTYT OBITH IPOMHOEKCUPOBAHBI C IIOMOIIBIO KJIAaCCOB OIIEPaTOPOB
jsonb. IlonmHOe omnucaHue IIPOBEPOK Ha BXOXKAEHHWE M CYIIeCTBOBaHME MOJII jsonb NPUBEIEHO B
IMTompasmene 8.14.3. Kak 9TU omnepaTOpHl MOTYT MCIIOJIb30BaThCSA O 3¢ PEKTUBHOTO MHAEKCUPOBAHUS
OaHHBIX jsonb, onucaHo B [Togpa3nerne 8.14.4.

Ta6auna 9.43. [lomoTHUTEIbHBIE ONMEPaTOPhI jsonb

Oneparop Tun npasoro | Onucanue IIpumep
onmepaHaa

@> jsonb JleBoe 3Hauenue JSON|'{"a":1,
COOEepPXUT Ha BepxHEeM "b":2}'::jsonb @>
YPOBHE IIyTh/3HAYEHHE|'{"b":2}"'::jsonb
JSON cnpasa?

<@ jsonb ITyts/3HaueHUE JSON|'{"b":2}'::9sonb <@
CclleBa COOEepXKUTCSI Ha|'{"a":1,
BEepXHEM  YpOBHE  B| "b":2}'::jsonb
npaBoM 3HaueHuH JSON?
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Oneparop

Tun
onepaHaa

MpPaBoro

Onucanue

IIpumep

text

ITpucyrctByet nu
cmpoka B  KadecCTBe
KJII0Ua BEpPXHEero ypoBHS
B 3Ha4YeHuu JSON?

v{nan:1,
"b":2}'::jsonb ? 'b'

?

text []

Kakwue-nu60 cmpoxu
MaccCuBa IIPUCYTCTBYIOT
B KaueCcTBe KJIIOYeu
BEPXHETO YPOBHA?

l{"a":ll "b":zl
"c":3}'::jsonb 7|
array['b', 'c']

?&

text[]

Bce cmpoxu wmaccuBa
IPUCYTCTBYIOT B
KadecTBe KJIouen
BEPXHEro ypoBHA?

Al ["a",
"b"]'::jsonb ?6&
array['a', 'b']

jsonb

CoegunsieT IBa
3HA4YeHHUs jsonb B HOBOE
3HAQYEeHHue jsonb

tiranr, "b"]'::jSOHb
| V["c",
"d"]'::jsonb

text

VYoanser mapy Kkiro4/
3Ha4YeHUe WU SJIEeMEHT-
CMpOKY u3 JIEBOTO
onepanpga. I[lapel kmrouy/
3HaYeHUe BHIOUPAIOTCI
110 3HA4YEHUIO KJIIYa.

'{"a": "b"}V::jsonb —

lal

integer

Yomanser w3 MaccuBa
9JIeMEeHT B 3aJaHHOH
TIO3UIINH (
oTpUlLIaTeNIbHEIE HOMEpa
TO3UIUN
OTCYUTHIBAIOTCSI oT
KOHIIa). BEIgaéT omuobKy,

ecinu KOHTEWHED
BEpPXHEro ypoBHSI — He
MacCCHB.

l["a", "b"]'::jsonb

text[]

VYoanser
39JIEMEeHT C
IyTEM

nose U

3aJlaHHBIM
(mmsa ™MaccuBOB
JSON  oTpumartenbHBIE
HOMepa MMO3UIUH
OTCYUTHLIBAIOTCS oT
KOHIIA)

A} ["a"’
{"b":1}]"'::jsonb #-
"{1,b}"'

OmepaTtop

IIpuMmeyanue

coenmmHsieT nBa oO0vekTa JSON BMmecTe, dopmupys o00BEKT C OOBETUHEHHBEIM
HaboOpPOM KITIoYel ¥ 3HAYEeHWH, IIPY 3TOM B CIIy4ae COBIIaJeHUS KIII0Yel BRIOMpAETCS 3HAUYEeHHEe
n3 BTOpPOro obbekTa. C m00bBIMU OPYTUMU apryMmMeHTaMu (opmupyercs maccuB JSON: cHavana
m000¥ apryMeHT, OTJIMYHBIM OT MacCHBa, IIpeobpas3yeTcsi B OHO3JIEMEHTHBIN MacCHUB, a 3aTEM
OBa IIOJyYEHHBIX MacCCHBa COEOUHSIOTCS. OTa OmIepamnusi He pPeKypCHBHaA — OObeauHeHHne
ITPOMU3BOAUTCS TOJIBKO Ha BEPXHEM YPOBHE CTPYKTYPHI OOBEKTA HJIM MaCCHUBaA.

B Ta6nuie 9.44 moka3aHbl (QPYHKIIMY, TO3BOJIAIONINE CO3[MaBaTh 3HAYEHUS TUMIOB json U jsonb. (s
THUIIA jsonb HET aHAJIOTOB PYyHKIIUN row_to_json ¥ array_to_json, HO IPAaKTUYECKH TOT XKe pe3yIbTaT
MOZKHO MOJIyYUTH C IOMOIIBI0 to_jsonb.)

259




OYHKIIUY ¥ OTIEPATOPHI

Taonunma 9.44. ®yHKIHHU OJ1s1 co3maHus1i JSON

DOyHKIIUA

Onucanue

IIpumep

Pe3ynabTar npuMepa

to_json (anyelement)

to_Jjsonb (
anyelement)

BosBpamjaer 3HaueHUe
B BUOE json UJIn
jsonb. MaccuBh u
COCTaBHBIE CTPYKTYPHI
mpeobpa3yTcs
PEKYPCUBHO) B MaCCHUBHI
u 00BEKTHL; IS
OPYyTux THUIIOB, Os
KOTOPHIX oIpefeneHo
IIpuBeneHne K  json,

IPUMEHSIeTCS aTa
byHKIIMA OpuUBEOEHUs,
a MJIs1 BCeX OCTaJIbHBIX
BEITAETCS CKalsipHOe
3Ha4YeHUe. 3HaueHUs
BCeX CKaJISIpPHBIX THUIIOB,

KpoMe  YHCJIOBOTO,
nmoruyeckoro m NULL,

NpeacTaBIsSdlOTCI B
TEKCTOBOM BUTIE, B
cTHuje, OOIMYyCTUMOM AOJIs
3HaYeHUU json HUIHU
jsonb.

to_json('Fred said
"Hi."'::text)

"Fred said \"Hi.\""

array_to_Jjson (
anyarray [, pretty_
bool])

BosBpamiaeT MaCCHUB
B BUME MacCCHuBa
JSON. MHOroMepHHBIH
maccuB Postgres Pro
CTAHOBUTCS  MaCCUBOM
maccuBoB JSON. Ecmnm
IIapaMeTp pretty_
bool paBeH true,
MeXOy sneMeHTamMu 1-
oi pa3MepHOCTU
BCTaBJISAIOTCS  Pa3pPBIBEL
CTPOK.

array_to_json (
"{{1,5},{99,
100" ::dint[1])

(01,51,1099,1001]

row_to_json (record
[, pretty_bool])

Bo3BpamiaeTr KOpTeX B
Buge oOwekTa JSON.
Ecnu nmapameTp pretty._

bool paBeH true,
MeXOy sneMeHTamMu 1-
oi pa3MepHOCTH

BCTABISIIOTCS  Pa3phIBHI
CTPOK.

row_to_json (row (
1,"'foo'"))

{"fl":l, 'llel:'lfooll}

json_bu