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NpeoucnoBue

OTa KHuUTa SABJIsAeTCs opulmaabHON goKyMeHTanuen Postgres Pro Enterprise. Ona Gplyia HamucaHa pas-
paboTunkamu Postgres Pro, coobiectBoM PostgreSQL u mpyrumMu moO6poBOIbIlaMy ITapajieIbHO C Pas-
paboTkoi mporpaMmMHOro npoaykra PostgreSQL u Postgres Pro. B Hel omuchiBaeTcst BCst GYHKITMOHAb-
HOCTB, KOTOPYIO odHUIIHaIbHO IIOAAePKUBaeT TeKylllas Bepcus Postgres Pro.

Yrto6nl Takou Gosbinod 00bEM mHMOpPMaluu 0 Postgres Pro Ov11 ymoGoBapuM, 3Ta KHHATA pa3felieHa Ha
yactu. Kaxpas yacTts mpegHa3Ha4vYeHa OMPeNeSIEHHON KaTerOpUH IT0Ib30BaTeJIed MU II0JIb30BATENSIM
Ha pa3HEBIX cTanusax ocBoeHus Postgres Pro:

e Yacts I mpencrtasnseT coboi HedhopMaabHOe BBeeHNE OJIT HaUYWMHAIOIIIHNX.

¢ Yacts II ontuceiBaeT 136K SQL 1 ero cpemy, BKJo4asi TUMNH JaHHBIX ¥ QYHKIIMY, a TaK¥XKe ONTUMHU3a-
LMI0 MPOU3BOAUTEJILHOCTY Ha YPOBHE IT0Ib30BaTesiei. 3To 6ymeT MoJIe3HO IPOYUTATh BCEM II0OJIH30-
BaTtensiMm Postgres Pro.

e Yacts III onucHBaeT YCTAaHOBKY U afMUHUCTPUPOBAHUE CepBepa. JTa YacTh OyIOeT Ioje3Ha BCEM,
KTO UCIIOJIb3yeT cepBep Postgres Pro mns caMbIx pa3HEBIX IEJIE.

e Yacts IV onuceiBaeT nporpaMMHble HHTephENCH [ KIHNEeHTCKUX ITpuioxeHui Postgres Pro.

* Yactp V IIpegHa3Ha4Y€eHa OJId 0oJyiee OMBITHHIX IIOJIb30BaTeIel 1 COOEP2KUT CBeOeHUud O BOSMO2XKHO-
CTSAX paCIIMPEHUAd CepBepa. JTa 4acCTh BKJIIOYAET TEMHI, HOCBHI.T.IéHHI:Ie, B 9aCTHOCTH, IIOJIL30BATEJIb-
CKHM THUIIaM OJaHHBIX 1 (I)YHKLII/IHM.

* Yacts VI cogepXUT CIpaBOYHYIO nHpoOpMaIuo o KoMaHgax SQL, a TakXKe KJIIMEHTCKUX U CEPBEP-
HBIX ITpOorpaMMax. 9Ta 4acTh OOIIOJIHSET Opyrue nHdopMalmel, CTpyKTypPUPOBaHHOM 110 KOMaHaaM
U IIporpaMMaMm.

e Yacts VII comepXuT pa3HooOpa3Hyo WHGOPMAIIHIO, II0JIE3HYI0 Oy pa3dpadoTunkoB Postgres Pro.

1. YTo Takoe Postgres Pro Enterprise?

Postgres Pro Enterprise — 3To 00beKTHO-PENSIIMOHHAS CHCTEeMa yIpaBieHus 6azamMu gaHnuHbx (OPCYB]I,
ORDBMS), pa3pabotanHuas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocuoBe PostgreSQL,
B CBOIO ouepemnb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — niporpamMmMe, pa3paboTaHHOI Ha (aKyIbTeTe
KoMIIbIOTEPHBIX HayK Kanudopuuiickoro yuuBepcurera B bepknu. B POSTGRES mosB1uiI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPHIE OBUIM Pean30BaHbl B HEKOTOPHIX KoMMepueckux CYB]] ropa3go mo3gHee.

Postgres Pro Enterprise paboTaeT Bo BceX OCHOBHHIX OIE€PAIMOHHEIX cucTeMax Linux u Windows. Kak u
PostgreSQL, Postgres Pro Enterprise cooTBeTcTByeT TpeboBanusm ACID.

Postgres Pro Enterprise, kak u PostgreSQL mommepzkuBaeT O0MIbIIYyI0 4acTb cTaHmapTa SQL u mpemnna-
raeT MHOKECTBO COBPEMEHHHIX QYHKITUN:

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YU

* TPUTTEPH

* u3MeHseMble IpeCTaBIeHUS

* TpaH3aKIMOHHAas 11eJIOCTHOCTh

* MHOTOBEPCHUOHHOE yIIpaBleHNe KOHKYPEHTHBIM AOCTYIIOM

Kpome Toro, nosnp3oBaTenu MOTyT BCA4YeCKM paciumpaTh Postgres Pro, Tak ke Kak u PostgreSQL, Hanpu-
Mep, co3haBasi CBOU

* TUIIBI JaHHBIX
*  (¢yHKIUU

* OIepaTopsl

* arperaTHbie QYHKIUHU

* MEeTOHBl MHOEKCUPOBaAHUS
* TpollenypHBIE SI3BIKU
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[TpemucnoBue

2. Pasznnunsa mexnpy Postgres Pro Enterprise n
PostgreSQL

Postgres Pro mpemocTaBisieT HauOoJiee aKTyalbHYI0 Bepcuio PostgreSQL ¢ momomHUTENbHBIMH HM3Me-
HEHUSIMU U PaCIIMPEHUSAMU. DTOT IPOLYKT BKIIOUAET BCE HOBHIE BO3MOXKHOCTH, pPealn30BaHHbLIE KOM-
nanueyn Postgres Professional, a Takke cTOpoHHHE HOPAaOOTKM, KOTOPHIE yKe MPUHSATHI COOOIIECTBOM
PostgreSQL u nomapmyT B HOBHEle Bepcuu PostgreSQL. Takum o6pasoMm, mosnb3oBaTenu Postgres Pro
Enterprise nony4aioT paHHUU JOCTYII K Ba’KHLIM HOBOBBEIEHUSAM U HCIIPABICHUSIM.

IIpumMeuyaHnue

Postgres Pro Enterprise mpemocTaBnsieTcs IO clepymolled nuneH3uu: https://postgrespro.ru/
products/postgrespro/eula. O6s13aTeTbHO 03HAKOMBTECH C YCJIOBUSIMHU JIUIIEH3UH, TIPEXKIE YEM 3a-
rpyzKaTh U uCcnonb3oBaThk Postgres Pro Enterprise.

Postgres Pro Enterprise ornugarT oT PostgreSQL cnenymoinye yCOBEPIIEHCTBOBAHUS:

64-6uTHBIE UOEeHTU(GUKATOPH TPAH3aKIIUM, UCKITIoYalolue mpobieMsr 3aruknuBanus. (CMm. [Tompas-
men 24.1.5.)

Cxatue Ha ypoBHe cTpaHul. (CMm. ['maBy 33.)

[Togmep>kKa aBTOHOMHEIX TpaH3akiuu. (CM. ['masy 16.)

«OTIoXKEeHHOe» pa3MellleHre BpeMeHHBIX TabnuIl Ha Aucke. [J1MCKOBOe IIPOCTPAHCTBO [IJIs BpEMEH-
HBIX TaOJIHUII BEIIEISIETCS TOJBKO IIPH MepenonHennn 0ydhepoB (pa3MepoM temp_buffers) U TOITBKO
Torga Tabnuila cCOXpaHsaeTCs Ha OucKe. Tak KakK OUCKOBOE ITPOCTPAaHCTBO [JII BPEMEHHEIX TaOIuIl Te-
Iepb He BHIOEJISIETCS CPa3y, 9TO MO3BOJISIET 3HAYHUTEJIbHO COKPATUTh HAarpy3Ky Ha OUCK Ipu padboTe
C OTPAaHUYEHHBIM KOITUYECTBOM HEOOJIBIINX BpeMEeHHKIX TabIIuII.

OkcnepuMeHTanbHass QYHKIIMOHAIBPHOCTE IPUOPUTHU3AIIMN PECYPCOB ITO3BOJISIET BRIAESTH OOMIbIIIE
pecypcoB 6oyee MpUOPUTETHEIM ceaHcaM. (CMm. [Tompasmen 18.4.6.)

ABTOMaTHUYECKOE UCIIPaBJIeHUe CTPaHUIl IIPU ITOTOKOBOM peIlIMKalliM B ClIydae IOBPeXKaeHus OaH-
HBIX (HEHCIIOpYeHHbBIe CTPAHUITE 3alIpalIiuBalOTCs ¢ BegoMoro cepBepa). (Cm. [Toxmpa3zmen 26.2.5.3.)
CropaBenuBoe pacipeneseHre NErKuX UCKITIOYHUTE IbHBIX OJIOKMPOBOK ITOCTIE TOIYYeHU 3aJaHHOT O
KOJIM4YeCTBa pa3fenseMbIx 0J10KHPOBOK. (CM. onucanue mapametpa Ilwlock shared limit.)
YupaBnenue 00bEMOM Kellla, KOTOPBINA 3aHUMAOT IOATOTOBIIEHHBIE OIePATOPHL. [Ipy BKITIOYEHUN
mapamMeTpa plan cache Iru size unm plan cache lru memsize pasoOpaHHBIe TepPeBbs 3alIPOCOB U 00-
1IMe IIJIaHbl, KOTOPHIE He MCII0JIb30BaIUCh B IIOCJIeHEE BPEMS, BRITECHSIOTCS U3 Kellla IPU JOCTH-
KEeHUU OTPaHUYEeHHUM, 3alaHHBIX 3TUMU ITapaMeTpaMu.

YcoBeplilleHCTBOBaHKE BEIOOpa MEXKAY IIOCIEOBAaTEIbHEIM CKAHUPOBAaHUEM M CKAHUPOBAaHUEM 10
uHpaekcy. (CM. onrcaHue nmapaMmeTpa seq scan startup cost first row.)

Vnyumenue B libpg 06paboTKy MOOKIIOYEHHUH C HECKOIBKMMHU CEPBEPAMHU U IIepexofia OT OJHOTO K
opyromy. (CMm. onucanue napaMmeTpoB hostorder u failover timeout.)

Ilo6GaBnenwue B libpq BO3MOKHOCTH 3a0bITh BBEIEHHBIN APOJIb, YTO ITIO3BOJISIET ITPEOOTBPATUTh
MMepPernoaKIIUYeHns, KOToa 3TO TpebyeTcs MoMuTUKOM Oe3omacHocT. (CM. omucaHue mapaMeTpa
reusepass.)

ITogmepzkkKa BhIBOAA BpeMeHU B pg waldump.

CMsardyeHue OrpaHUYEeHNY CHHXPOHHOM PEIINKalMM, B pe3yIbTaTe KOTOPOr0 BEOYIIINU CEPBEP MO-
XKeT IIPOIoIIKaTh paboTaTh TPKU BPpeMEHHON HEeJOCTYIHOCTH OOHOTO 13 BegoMbiX. (CM. omucaHue ma-
paMeTpa synchronous standby gap.)

BcTpoeHHBIN YT COEIUHEHUN, TO3BOJISIONINYM OrPaHUYNBATh YMCJI0 00CITYKUBAIOIINX ITPOLIECCOB
IIPY IOOKJIIOYEeHUN MHOKECTBa KJIMEHTOB, He HaKJlafgblBasi OrpaHMYeHNs Ha MCII0JIb30BaHUeE Mapa-
MEeTPOB KOH(UTYPAIIUU CEaHCOB, IIOATOTOBIEHHEIX OIIEPATOPOB HJIM BPEeMeHHEIX Tabnuil. (3a mo-
OpOoOGHOCTSAMHU 00paTuTech K ['maBe 34.)

PexxumM aemonodz2omoeku 01epaTopoB, TO3BOISIONIUN HESIBHO ITOATOTABIMBATh YaCTO UCIIOIb3Y-
eMBIe OIIepaToOPHl M TaKUM 00pa30M ONTHMU3UPOBATH 3aTPAThl Ha UX KOMIUIISIIHUIO U pa30op mpu
KaXXOoM IociefnyloiieM BeinonHeHun. (Cm. Pazmen 14.6.)

IMogmep:kKa U3MeHeHUsI KOHQUTYpaIlul APYTUX ceaHCOB. Hampumep, 3TOM BO3MOXKHOCTHIO MOXKHO
BOCIMOJIb30BAThCS, YTOOH BKITIOUHUTD OTJIAJOYHEIE COOOIIEHUS [JIsT TPACCUPOBKY CEaHCOB C HEOOBIY-
HBIM nToBemeHueM. (Cwm. [Tompazmen 9.27.1.)
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AnroputMm noucka k 6nuxkarmux cocement (k-NN) oist uagekca-B-mepesa. (CM. Pasmen 11.13.)
VnyumenHas Bapuanuus pgbhench, KoTopas y4uThIBaeT OIINOKYU CEpHUaIU3alliy U B3aUMOOJIOKUPOB-
KUY B TPAH3aKIUIX, a TaKXKe IIOAIepKUBaeT COCTaBHbEIE KOMaH/IHI.

YcTpaHeHO MpakKTUYeCKN JOCTUXKMMOE OrpaHnYeHre Ha 9ncio 3anucer B ACL (cnuckax ympasiie-
HUS TOCTYIIOM), CBSI3aHHBIX C TaOIUIlaMMU U MHOEKCAMHU.

ITpencTaBnenue pgpro stat wal activity, moka3nsiBatomee 06s€M aiiioB WAL, KOTOPBIM TeHEPUPYET
KasK[IbI# mIpoliecc.

HcnpaBieHue TOBPeXKOEHHBIX HaHHBIX WAL 13 6ydhepoB B olepaTUBHOMN ITaMSTH.

ITpoBepKa YHUKAIbHEIX OTPAaHUYEHUN B UHIEKCaX-B-IepeBbax, BHIIOIHSIEMass MOyIeM amcheck.
Tpurrepsl cCOOBITUY BXOHa, KOTOPBIe cpabaThIBAIOT IIPH IMIOOKIIOYEHWH I0Ib30BaTEIsI OCe ITPOoBep-
KM eT0 MoOIuHHOCTU. Hampumep, BBl MOXKETE MCII0JIb30BaTh 3TY QYHKIINIO OISl IIPOBEPKY ITOOKITIO-
YeHHs U Ha3HAYEeHUs POojiel B 3aBUCUMOCTH OT 00CTOSITeILCTB UITH [JIsI MHUITMAIU3allud JaHHBIX Ce-
aHca.

HckmioyeHune ny6nuKaToB GJIOKMPOBOK, Oi1aromapss KoTopoMy obecrieunBaeTcs 3G GheKTUBHOE XpaHe-
HYE B IaMSTH U OTCJIEKHMBAHME BCEX UCKITIOYUTENbHEIX OJTOKMPOBOK, yIePKUBAEeMEIX ITPOILIECCOM 3a-
IIyCKa pe3epBHOI'0 CepBepa BO BpeMs Bocupoussenernus WAL.

Ot Postgres Pro Standard yHacremoBaHEL ClieQyIOlIie YCOBEPIIIEHCTBOBAHHUS:

yny‘-IL[IeHHbIﬁ MEeXaHUu3M IIPDOBEPKU 6J'IOKI/Ip0BOK, HE 0K&3BIB&IOI.LII/IIZ OTPULIATEJIBHOI'O BIIMAHUA Ha
IIPOU3BOOUTEJIEHOCTE.

YBenuueHHas CKOPOCTh U 3(pGEeKTUBHOCTS IIJIAHUPOBAHUSA OIS Pa3JIMYHEIX TUIIOB 3alIPOCOB.
YMeHbIIeHHOE ITOTPEDOIeHNEe TaMsATH TPU 00paboTKe CJIOKHBIX 3alIPOCOB CO MHOZKECTBOM TabIIHII.
Ilo6aBeHNe BpEMEHHU TJIAHUPOBAHUST B WH(POPMAIMIO, BLIBOOUMYIO MOIyeM auto explain.
Bo3MOKHOCTE 3aMeHBI Hy/1eBOT0 OariTa 3amaHnHbIM ASCII-cuMBOIOM IIpU 3arpy3Ke MaHHBIX C IIOMO-
IIbI0 KOMaHOLI COPY FROM. (CM. onmucanue napaMetpa nul byte replacement on import.)

B03MO0OXKHOCTE 3aMeHBI CUMBOJIA '\u0000' 3amaHHbIM cuMBoIoM Unicode npu Bri30Be GyHKIMU, 00-
pabatriBatoliel JSONB. (CM. onucanue napaMeTpa unicode nul character replacement in jsonb.)
Hcnonb3opanue ICU Ha Bcex muaTdopMax C LeTbio 00eCcIeuuTsb mi1aTGopMOHEe3aBUCUMYI0 COPTH-
POBKY IJI Pa3/IMYHBIX JIOKaneu. [1o ymMongaHUIo IpoBaigep NpaBUjl COPTUPOBKM icu 3aeUCTByeT-
Ccs OJI BCEX JIOKaJieu, 3a UCKitodyeHneM C 1 POSIX. (CMm. [Togpasgen 23.2.2.)

Peanusamnus mexanusma PTRACK, mo3Bossioiiero nporpaMmme pg probackup oTcnexkuBaTh n3MeHe-
HUS CTPaHUI] IPU CO3TaHUM MHKPEMEHTaTbHBIX PE3€PBHBIX KOIIUY.

IMopgpmepxxka 4dTeHUs (aisioB pg_control Opemsmymux Bepcuil PostgreSQL/Postgres Pro yrunuToi
pgpro_controldata.

[TpoBepKa COBMECTUMOCTH KJlacTepa, II03BOJSAIOmas ONPeNesiuTh, COBMECTHMA JIU TEKyIas

Bepcus Postgres Pro c onpenenéHHBIM KIIaCTEPOM, U IIOHATH, KaKKe IlapaMeTpPHL BIUSI0T Ha
COBMECTUMOCTSD, He 3amnyckas cepBep. (CM. onucaHue apaMeTpa postgres -z U onucaHue
pgpro_controldata.)

Bo3MOXKHOCTE U3MEHEHUS ITapaMeTpa restore_command 0e3 Imepe3arycka cepBepa.

YnyumeHus pegakTUpoOBaHUS B KOMaHOHOM CTpoKe ¢ ucnonbloBanueM WinEditLine B Bepcuu psql
ot Windows, B TOM 4ucCJie TToafep:KKa aBTOAOIIOIHEeHNEe B KOHCOMM Psl ¥ n3MeHeHre KOTUPOBKU
psql mo ymonmuanuio Ha UTF-8.

YuauduirpoBaHHas CTPYKTypa IIaKeTOB OBOUYHEIX (halyIoB O BceX qUCTpubyTuBoB Linux, ynpoma-
I0IIast MUTPAITAI0 MEXKIY HUMH M O3BOJISAIONIas yCTaHAaBIIMBATh MPOOYKTH Ha 0a3e PostgreSQL cos-
MecTHO 0e3 Kakux-mu6o KOoHGIUKTOB. (CM. ['maBy 17.)

XKypHan onepanuii, B KOTOPOM XpPaHUTCA UHGPOPMaLUsa 0 KPpUTUYECKH BaXXKHBIX CUCTEMHBIX COOBITH-
sIX, TAKUX KaK OOHOBJIEHUE, BHITIONHEHUE P resetwal u Tomy nogobHoe. 3Ta nHDOpMaIusg BaxKHa
IJIsI OCYIIECTBJIEHUS TEXHUYECKOU ITOANEPKKM CO CTOPOHBI ITIOCTaBIIMKA. 3alliCh B XXKypHAJI Ollepa-
UM TPOU3BOAUTCS TOJBKO Ha CUCTEMHOM YPOBHE, a [IJISI er0 YTeHUS UCIOoIb3yioTcsa GyHkImu SQL.
(CwM. TTogpaspen 9.27.12.)

PacmupeHnHBle TONUTUKY ayTeHTUGUKaNuK, o0ecriednBaiomue 3¢GeKTUBHOE yIIpaBJIeHNE IapOoJIs-
MU U KOHTposb gocrtymna. (CMm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIE MEXaHU3MBI 3AlIUTHI JAaHHBIX, KOTOPHIE TI03BOJISIOT CTEPUIIN30BaTh OOHEKTHI, Ileper
yoaneHueM 3aloHsasa ux Hynsamu. O6HyneHue 060beKTOB MOXKET ITPOU3BOAUTHCS IIepe]] yaaleHueM
(darinoB Ha mUCKe U Nepeq yOaJieHUueM yCTapeBIIUX BePCUM CTPOK (OYHMCTKOM CTPaHUIl), 0CBOOOKAe-
Huem O3Y u ynaneHueMm unu nepesanuckio dainoB WAL. (Tonbko cepTuduinpoBanHas pegakius.)
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COop CTaTUCTUKH OYHUCTKU Tabmuil 1 nHOekKcoB. CoOpaHHas nHpopMalius oTo6paxKaeTcss paciiupe-
Huamu pgpro stats m pgpro pwr.

C6op undopMmanum o c60sIX cepBepa, KOTOPHIM BKJTIOYAETCS NapaMeTpoM KoHduryparuu crash info
U HAXOOUTCS IO yIIpaBJIeHUEeM HECKOJILKUX ITapaMeTpPOB, BKJIIo4as 3TOT.

OnTuMH3UpPOBaHHOE ITOTPeOIeHNe TaMsATH ITPU OLIEHKe M30upaTeIbHOCTH /IS KaXKOoro 3JIeMeHTa
Maccusa.

Postgres Pro Enterprise Tak>ke BKIIOYaeT CIEOYIOIINE OOIOJHUTEILHEIE MOOYJIN U IPUIOKEHUT:

Pacmupenwne apache age, go6asmnsiiomiee B Postgres Pro GpyHKIIMOHATBHOCTS 71t PaboTh ¢ Tpado-
BEIMU 6a3aMu JaHHBIX.

Pacmiupenue aqo Ois agalTUBHOU ONTUMM3AIlNU 3aIllPOCOB.

Mogyne dump stat, TO3BONIAIOMMNY COXPAHATh CTATUCTUKY OaHHBIX IIPY PE3€PBHOM KOIIMPOBAHUM U
BOCCTAHOBJIEHUH.

Mopyns fasttrun, KOTOpeIM TPeHoOCTaBIsIeT TPAH3aKIMOHHO-HE6E30MacHYI0 (PYHKLIUIO /I yCEeUEeHUS
BpPeMeHHEIX TabInI, 4TO IpenoTBpalllaeT pa3pacTaHue KaTanora pg_class.

Mogyns fulleq, mpemocTaBIAONINYN TOTOTHUTEILHBIN OIIEPAaTOP PAaBEHCTBA AJI COBMECTUMOCTH C
Microsoft SQL Server.

Mogpyne hunspell-dict, mpegocTtaBnsioniyii cioBapu O psana A3BIKOB.

Momysb in memory, HO3BOJISIONINEN pa3MeIaTh JaHHbEIe B 00mel naMatu Postgres Pro.

Mogynb jsquery, peanu3yiomui CrelanbHbIN A36IK 3alIPOCOB I1g 3(pHeKTUBHOTO ITONCKa 10 UH-
IEeKCYy B CTPYKTYPUPOBAHHEIX HaHHEIX JSONB.

Cnyx0a MOHMUTOPUHTA Mamonsu, UCIOJIHEeHHAas B BuAe areHra Zabbix.

Mopynbs mchar, mpegocTaBnSOIINM TOIIOTHUTENBHBIN TUII JAaHHBIX OJISI COBMECTUMOCTH ¢ Microsoft
SQL Server.

Pacmmpenue multimaster, npeBpaiatoiiee Postgres Pro Enterprise B CMHXpOHHEBIN Kj1acTep 6e3
pa3feneHuss peCypcoB, KOTOPHH obecneunBaeT paciupsieMocTh OLTP mmst yuTaoux TpaH3aKIuH,
a Tak’ke BHICOKYIO CTEIeHb NOCTYITHOCTU C aBTOMaTU4YeCKUM BOCCTAHOBJIEHHEM TI0CiIe COOEB.
Mognynbe online analyze, mpuBHOCSIIIUY Habop QYHKINI, KOTOPhIE HEMEOJIEHHO OOHOBIISIOT CTAaTH-
CTHUKY B IIeJIEBBIX TabJMilax mocje ornepauuit INSERT, UPDATE, DELETE MK SELECT INTO B HUX.
pgbadger — MHCTPYMEHT AJisi OBICTPOTO aHaM3a XKypHasioB Postgres Pro ¢ co3pmanueM moapoOHBIX
OTYETOB U rpa)uKOB.

IIyn coepmaeHu pgbouncer.

Mogpyne pg hint plan, ynpasnsioniuii IjiaHOM BEIIOTHEHUS 3alIPOCOB CO CIEUaIbHbIMU YKa3aHU -
MU OJIid IJIaHUPOBIIIUKA.

Mopynb pg integrity check, ocymecTBiasaionul BEIYNCIE€HNE U IPOBEPKY KOHTPOJIBHEIX CYMM OTCIIE-
JKuBaeMbIxX daitioB. (TonbKo cepTuhUITMPOBaHHAS pedaKIirs.)

Mogyne pg pathman, mpegocTaBagOIINY ONITUMU3UPOBAHHBIN MeXaHU3M CEeKIMOHUPOBaHUusd, QYHK-
OUY 019 yIIpaBIeHUSA CEKLUMAMHU, a TaKXKe JeKlapaTuBHbIU cuHTakcuc. HaunHas ¢ Postgres Pro 12,
ucnonbp30BaTh pg pathman He pekoMmeHnpyetcs. [IpuMeHINTE BMECTO HETO peaIn30BaHHOE B Ba-
HUJILHOM BePCUU OeKJjlapaTUBHOE CEeKLUMOHUPOBaHUe, onucaHHoe B Paznerne 5.11.

Pacmmpenue pg proaudit, mo3Bomsiioniee OTCIEXKUBATh Pa3/InyHble COOBITUS, CBSI3aHHEIE C Oe3omac-
HOCTBIO.

pg probackup — MeHenXKep pe3epPBHOI0 KOMMMPOBAHUS ¥ BOCCTAHOBJIEHUS.

YTunuta pgpro controldata, mokassiBaroIas ynpasiaionlyio nHbopMaluio Kinacrtepa B
PostgreSQL/Postgres Pro u mapaMeTpsl COBMECTHUMOCTH KjlacTepa U/UIU cepBepa.

Pacmmpenue pgpro pwr, IIO3BOISIOIIEE OJIyYaTh OTYETHI IT0 HAarpy3Ke, IOJIe3HBIE IS BEISIBIIEHUS
HauboJiee PeCypCcoEMKHUX oreparuil B 6a3e JaHHBIX.

Mopynb pgpro scheduler, B KOTopoM peann30oBaHbl GOHOBBEIE HUCIIOTHUTENIM OJI4 IIJIaHUPYEMEIX 3a-
mad.

Pacmupenwne pgpro stats, KoTopoe cobupaeT CTaTUCTUKY BhITTOTHEeHUs SQL-omepaTopoB, moacyu-
TBIBAET CTATUCTUKY COOBITHY OKMOAHMS U MPEIOCTABIISIET IPOYHNE TTOJIe3HBIE METPUKH, KOTOPHIE B
PostgreSQL Henmb3s1 mOMyYnTh HUKAK nHave. OHO TakXkKe 006ecredynBaeT BO3MOXKHOCTh TPACCUPOBKH
CeaHCOB IPUJIOXKEHUU U MOXKEeT CO34aBaTh IPeACTaBIeHUs, SMYyJIUPYIOIlie OPyrue pacluiupeHus qis
cOopa CTaTHUCTHKH.

Mognyne pg query state, maromiuii BO3MOXKHOCTE Y3HaBaTh TEKyIlee COCTOSHIUE BBHIIIOJIHEHUS 3aIlpo-
COB B 00CTyzKUBaIOIIEM IIpoIlecce.

YTunuta pg repack mis peopraHu3aiuy TaOJIuII.
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* Mogyns pg transfer, ocyIecTBASIONINI MIOONEPKKY IepeMelllaeMbIX TabIu1I.

* Mopgynb pg tsparser — ajbTepHATUBHLINM aHAIU3aTOP TEKCTOBOTO ITOMCKA.

e Mopgyne pg variables, mpemoctaBnsonuii GYHKIHY OIS PabOTHI C TIEPEMEHHBIMH Pa3/IMYHBIX TH-
moB. [Ist o6neruenust murpaiuu koga Oracle, o6pa®aThIBaiOIIEero KOJIEKIINK, TOCTYIIHEI CIIEIYIO-
mue BUOB QYHKIUH: QYHKINY, ITO3BOJISAIONINE PpaboTaTh C O0IMIMMHY ITIePeMEHHBIMHU-KOJIJIEKITUSIMH, K
97IeMeHTaM KOTOPBIX MOKHO MOJIYYUTD AOCTYII 110 KJII0YYy, MUMEIOLeMy LIeJIOUYHCIIeHHBIN UIIH TEKCTO-
BBIM TUII; QyHKIIMYM, oOeclieunBalomye GyHKIIMOHAIbHOCTh UTEPATOPa [JIs JII0OBIX KOJIIEKITHH.

* Pacmmpenue pg wait sampling, npegHa3zHadyeHHOe AJIS IePUOANYECKOT0 cOopa CTaTUCTUKM 1O CO-
OBITUSM OXKUOaHUSI. BOCIIONIE30BaBIINChH 9TUM PaCIIUPEHUEM, BBl CMOXKETE ITOHATH XapaKTep aKTUB-
HOCTH CEpPBeEpa, B TOM YUCJIE YBUOETb TEKYIIINE COOBITUS OXKUOAHUS BO BCEX OOBIYHBIX U (POHOBBIX
paboyux mpoieccax.

e Mopgyns plantuner, mo6aBisaiOMMi MOAAEPXKKY YKa3aHUH /IS MJIAaHUPOBIIHUKA, ITOAKITIOYAIOITUX UJTU
OTKJIIOYAIOIINX OIpPefeIEHHbIe HHAEKCH IIPU BHIIIOTHEHUHU 3ampoca.

e Mopgyns rum, npegocTaBisaiomui nugekc RUM Ha 6a3e GIN.

e Mopnynb shared ispell, mo3Bossitonuii pa3aMecTUTh CJIoBapy B 00IIEH MTaMsATH.

e DJKCHepuMeHTaJbHBLIM MOAYJIb VOPS, PeaNu3yoIlInil BepTUKAIbHYI0 MOfenb HaHHEIX B Postgres Pro
Enterprise. OTa Mozenb II03BOJISET MHOTOKPAaTHO YCKOPHUTE 3anpockl OLAP ¢ dunbTpanuei u arpe-
TUPOBaHUEM.

Brimyckm Postgres Pro Enterprise cienyrot 3a BeimyckKamMu PostgreSQL, xoTss uHOrga MOTyT BEIITyCKaThb-
ca game. Cxema BepcumoHupoBaHusa Postgres Pro Enterprise ocHoBaHa Ha cxeMe BEPCHUOHHPOBAHUSA
PostgreSQL u BKIIIO4YaeT OOIOIHUTEIbHYIO IUGDPY.

3. KpaTkaa uctopua PostgreSQL

OOBEeKTHO-PEeNISAIMOHHAs CUCTeMa yIIpaBleHus 6a3aMu OJaHHBIX, UMeHyeMast ceromus PostgreSQL, mpo-
usoiina ot nakera POSTGRES, nanucanuoro B bepknu, Kanudopuuiickom yHuBepcuteTe. ITocne mecsi-
Tunetud paspaborku PostgreSQL cramn camoii pa3Butoit CYB] ¢ OTKPHITEIM UCXOTHBEIM KOOOM.

3.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rnmaBnsieMblil npodeccopoM Maiikiiom CTOyHOpPEeHKepoM, CIIOHCUPOBAIU aTreHT-
ctBo DARPA nipu Muuo6opousr CIIIA, YupaBneHue BoeHHBIX ucciaemoBanuil (ARO), HammoHanpHEIN Ha-
yunbl ®oHp (NSF) u komnianusa ESL, Inc. Peanuzanus POSTGRES Hauanack B 1986 r. [lepBoHa4aibHEIE
KOHIUENINHU CUCTEMBI OBIIM MPEICTaBJIEHH B MOKyMeHTe ston86, a omucaHMe MEPBOM MOMOENH MaHHBIX
MOsIBUIOCHE B rowe87. IIpoeKT cucTeMbl MpaBuUI TorAa ObLI TpencTaBiieH B ston87a. CyTh U apxXUTEKTypa
MeHeOXKepa XpaHUIuIa OLIIN paciIucaHk B ston87h.

C tex mop POSTGRES mpoiméi HeCKOIbKO 3TAlloB Pa3BUTHA. [IlepBas «memMoBepcusa» 3apaboTana B 1987
¥ Oblna mmokasaHa B 1988 Ha koudepeninu ACM-SIGMOD. Bepcus 1, onucansas B ston90a, ObITa BBI-
nyllleHa AJisi HECKOJIbKHUX BHENIHUX I10JIb30BaTesiell B uioHe 1989. B oTBeT Ha KpUTUKY II€PBOM CHUCTEMEI
mpaBun (ston89), ona Orlyta mepemenasa (ston90b), u B Bepcuu 2, BHITyIIIeHHOM B uioHe 1990, O6nl1a yxKe
HoBas cucTeMma npaBuii. B 1991 Brimia Bepcusi 3, B KOTOPOM ITOSIBUIACH MOAIepKKa Pa3JIMYHBIX MeHe-
IKEepPOB XpaHUJNIIa, yAy4IlleHHBIN NCIIOJIHUTENL 3aIllPpOCOB U IlepenncalHas cucteMa npasuil. [locneny-
oIIre BHITYCKH 10 Postgres95 (cMm. Hu2Ke) B OCHOBHOM OBIIM HaAIlpPaBJIEHH Ha YIyYIIeHHE HOPTUPYyEMO-
CTH U HaJI€KHOCTH.

POSTGRES npuMeHSICS OJIs peann3aliii MHOXKeCTBa HCCIeqoBaTEeIbCKUX U IPON3BOACTBEHHEBIX 3a1ay.
B ux uwucne: cuctema aHanu3a (PUHAHCOBBIX HAHHBLIX, TAKET MOHHUTOPUHTA PaOOTHE PpeaKTHUBHBIX OBUTA-
Tenel, 6a3a JaHHBIX HAOMIOMeHUH 3a acTepounamMu, 0a3a JaHHBIX MEOUIIMHCKON WH(pOPMAaIUU, HECKOJIb-
KO reorpadpuueckux mHpopMaruoHHbX cucteM. POSTGRES TakXe HMCHOJIB30BaJICS OjIsT OOydeHUS B
HEeCKOJIbKUX yHuBepcuTeTax. Hakonell, kommanus Illustra Information Technologies (1mo3:ke cTaBIias
4acTbelo Informix, KoTopas ceidac npuHanjiekut IBM) BOCIIOIb30BajlaCch KOOOM U Hallllla EMy KOMMeEP-
yeckoe npuMeHeHue. B korne 1992 POSTGRES ctan ocuoBHOU CYB]] Hay9YHOT 0 BEIYUCIIUTEIBHOIO IIPO-
ekTa Sequoia 2000, onmucaHHOTO B ston92.

B 1993 uwncno BHEIIHUX ITONIb30BaTeed yaBouaoCch. CTamo OYeBUOHO, YTO OOCIyKHUBaHUE KOIa U IIOf-
IeprKKa 3aHUMaeT CJIUIIKOM MHOT'O BpEMEHU, 1 er0 He XBaTaeT Ha UCCIIeNoBaHuA. [IJ11 CHUXKEHUS 9TOU
Harpy3ku npoekT POSTGRES B Bepkiu Obl o¢UIlHaIbHO 3aKPHIT Ha Bepcuu 4.2.
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2. Postgres95

B 1994 Suppu 1O u [Oxonmu Yen mobasunu B POSTGRES maTepmpertaTop sizkika SQL. YKe ¢ HOBBHIM
uMeHeM Postgres95 6vinm omyOnmukoBaH B UHTEepHETe M Hayas CBOM MyTh KakK MOTOMOK pa3paboTaHHOTO
B Bepknu POSTGRES, ¢ OTKPEITEIM UCXOOHBIM KOOOM.

Kop Postgres95 6win mpuBenéH B momHoe cooTBeTcTBre ¢ ANSI C u ymenbiuicsa Ha 25%. Bnaromaps
MHOKECTBY BHYTPEHHUX U3MEHEHUH OH cTall ObicTpee u ynobHee. Postgres95 Bepcuu 1.0.x paboTai ipu-
mepuo Ha 30-50% 6vicTpee POSTGRES Bepcuu 4.2 (mmo Tectam Wisconsin Benchmark). ITomumo mcopas-
JIEHUS OIMOOK, ITPOU3OIIIIN CJIEAYIOIINe U3MEHEHUS:

* Ha cmeny sa3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdelicHas
6ubnuoTeka libpg yHacnegosana cBo€ uMs ot PostQUEL.) ITog3ampock He MOAaePKUBAIUCh MO BHI-
xoma PostgreSQL (cM. HUZKE), XOTSI UX MOXKHO OBIJIO HMUTHPOBATh B Postgres95 ¢ moMoOIIIb0 Mob-
3oBaTenbCcKux pynkuuit SQL. Briiu 3aHOBO peasn30BaHbEl arperaTHele QyHKIINMU. TakKe MOsIBUIIaCh
noagepkKKa IMIPeaoXeHusI GROUP BY.

e Ins naTepakTUBHBIX SQL-3anpocos 6riyla pa3paboTaHa HOBasd nmporpaMMa (psql), KoTopast UCIIOJE-
3o0Bana GNU Readline. Ctapas mporpamMma monitor ctana He HyXKHa.

* TlosiBuyIach HOBast KIIMEHTCKasA OubnmoTeka 1ibpgtcl mns nmopmepxkku Tcl-kmuenTos. [Tpumep o60-
JIOYKHY, pgtclsh, IPeACTaBIaNI HOBEEe KoMaHAH Tcl o B3anMopenicTBus porpaMm Icl ¢ cepsepoM
Postgres95.

* BBl yCcOBepIIeHCTBOBAH HHTepdelc s paboTel ¢ 60IbMUME 00beKTaMu. EQUHCTBEHHEIM MeXaHU3-
MOM XpaHeHHs TAaKHUX JaHHBLIX CTaJId HHBEPCHOHHBIE 00heKThl. (MHBepcuoHHas ¢aiioBasi CHCTeMa
Oblyia ymaneHa.)

* VpaneHa cucteMa IIpaBUJI Ha YPOBHE 3K3EMIIJIIPOB; IIepe3alliChIBAIOIINe ITPaBUia COXPAHUIIUCH.

¢ C BCXOOHBIM KOOOM CTaJI¥ PACIPOCTPAHSATHCS KPATKUe OMMMCAHUS BO3MOXKHOCTEH CTaHIAPTHOTO
SQL, a Takxke camoro Postgres95.

e Ins coopku ucnomb3oBancss GNU make (BMecto BSD make). KpoMme TOro, cTamo BO3MOXKHO CKOM-
nunupoBaTh Postgres95 ¢ HemopuduimposanHoi Bepcueit GCC (ObII0 MCIIPaBieHO BEIpaBHUBAHME
JaHHBIX).

3. PostgreSQL

B 1996 r. cTano noHATHO, 4To UM «Postgres95» He BHIIEPKUT UCTIHITAHUE BpeMeHeM. MuI BHIOpaiu HO-
Boe uMs, PostgreSQL, orpaxkatoiiee cBa3b Mexknay opurutanabHeiM POSTGRES u 6ojiee mo3gHUMU BeEp-
cusiMu ¢ nopaepxkkou SQL. B To xKe BpeMsi, Mbl IPOAOJIZKUIN HyMepaluuio Bepcuil ¢ 6.0, BEpHYBIIUCH K
mocnemoBaTenbHOCTH, HadaTol B mpoekTe bepknu POSTGRES.

MHorue IpomoIKaT Ha3kBaTh PostgreSQL uMmeneM «Postgres» (Temephb yKe pemKo 3arjlaBHBIMH OYK-
BaMM) II0 TPAOUIIMU UJIH OJI IPOCTOTHL. DTO Ha3BaHUE 3aKPEeNUIOCh KaK IICEBOOHUM UK HedhopMalbHOE
o603HavYeHUE.

B mpouecce paspaboTku Postgres95 ocHOBHBIMH 3ajadaMM OBIJIM ITOMCK UM IOHMMAaHHUE CYIIECTBYIOIINX
npobiieM B cepBepHOM Kome. C mepexonoM K PostgreSQL akIleHTH CMECTHUIIMCH K peanu3allid HOBBIX
byHKIIME 1 BO3MOXKHOCTEM, XOTsI paboTa IPOA0JIZKAaeTCs BO BCeX HalpaBJIEHUIX.

4. CornaweHus

Cnepyrolye corjlalleHusi UCIOIb3YIOTCS B ONMCAHUSIX KOMaHM: KBagpaTHEIe CKOOKH ([ 1 ]) oOo3Ha4a-
0T HeoOsi3aTeNnbHBIE YacTu. durypHbsie ckoOKM ({ U }) U BepTHKaJibHasA dyepTta (|) 0003HaAYaoT BHIOOP
OIHOTO U3 IMPEeHIOKEHHBIX BapuaHTOB. MHOTOTOYHE (. ..) O3HAYAET, YTO IIPEOLIOYINUM 3JIEMEHT MOXKHO
TIOBTOPUTE.

HNHorma mmns sicHocTu KoMaHasl SQL mpegBaps0TCs IpUrallieHueM =>, a KOMaHaIbl 000JI0YKY — IPUTIIa-
IIeHueM S.

IMog admuHucmpamopoMm 3mech OOBIYHO ITIOHMMAETCST YeJIOBEK, OTBETCTBEHHBIN 3a YCTAHOBKY UM 3aIyCK
CepBepa, Torga Kak Nno/b308ameab — KTO YIOOHO, KTO UCIIOIb3YET MJIM JKeJIaeT WUCIIOIb30BaTh JII000M
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KOMIIOHEHT CHUCTEMBI Postgres Pro. 3tu pommu He CciiegyeT BOCIIDUHUMATh CIIMIIKOM Y3KO, TdK KadK B 9TOM
KHUTI'€ HET OHpeJ:[eJ'IéHHI)IX JIOHYU.IGHI/Iﬁ OTHOCHUTEJIBHO ITponenyp CUCTEMHOTO afMUHHUCTPHUPOBAHUA.

5. Kak npaBusabHO cooOwmnTtb 00 oLLMOKe

Ecnu B HatiméTe ommbKy B Postgres Pro, matiTe HaM 3HATh O Hel. birarogaps BamieMy oT4é€Ty 00 orrubke,
Postgres Pro crtanHet emé 0ojiee HamEXXHBIM, Bedb aXKe IIPX CaMOM BBICOKOM KadeCTBe Koda HeIb3s
TapaHTUPOBATh, YTO KaXKAbIM O/I0K U Kaxpaast ¢yHKIus Postgres Pro 6ymeT paboTaTh Be3Oe U IPHU JTI0OBIX
006CTOSTENIHLCTBAX.

Cnenyrolye IpenioXKeHus IPU3BaHL IOMOYb BaM B COCTABJIEHHH OTYETA 00 oIrubKe, KOTOPBIM MOXKHO
OymeT o6paboTath 3 GHEeKTUBHO. MEI He TpebyeM UX HEYKOCHUTEJIbHOT'O BBEITIOJTHEHU S, HO BCE XKe JIydliie
cienoBaTh UM i obuiero 6ara.

5.1. AvarHocTuka owmobokK

ITpexkne yeM coobmiaThk 00 omuOKe, MOXKaJIyHCTa, IPOYUTANTE U IepeuynTanTe JOKYMEHTAIUuIo U yoeou-
TEeCh, 4YTO BOOOIIE BO3MOXKHO CHEJIAaTh TO, YTO BH XOTUTE. ECIIM U3 HOKYMEHTAIIMU HESICHO, MOXKHO 3TO
cIOenaTh WX HET, MoXKaJyhucTa, coobmuTte u 06 3TOM (Torma 3TO omrbKa B JOKyMeHTaluu). Eciu BeIsC-
HSIETCS, YTO IIpOrpaMMa AejlaeT YTO-TO He TaK, KaK HallMCaHO B JOKYMEHTALlMH, 9TO TOXKe ommoKa. BoT
JIUIITHF HEKOTOPBIE TPUMEPHI BO3MOKHBIX OIIHOOK:

* IIporpamMma 3aBepIIaeTCsl C aBAPUUHBIM CUTHAJIOM WK coobmeHneM 00 omubKe onepalnoHHON CU-
CTeMBI, yKa3kIBawIIel Ha mpobiemy B mporpamMme. (B KauecTBe KOHTPIPUMEPA MOXKHO IIPUBECTH
coobienne «HeT MecTa Ha IUCKe» — 3Ty MPOOIEMY BB JOJIKHEI PEIIUTH CAMHU.)

* HporpaMMa BI:IJIaéT HeraBI/IHBHbeI pe3ybTaT OJisd JII0OBIX BBOOUMBIX NAaHHBIX.
° HporpaMma OTKA3bIBAETCA IMIPUHUMATE OOIIYCTHUMEIE (COI‘HaCHO JIOKYMeHTaL[I/II/I) OaHHEIE.

» IIporpaMma mpuHMMAET HENOMYCTUMBIE HaHHEIE 0e3 coobmeHust 06 ommbKe NN TPEenyNpPeRIEHUS.
Ho nmomHMTE: TO, YTO BB CUUTAETE HEOOMYCTUMBIM, MBI MOJKEM CUUTATH IIPUEMJIEMEIM PaCIIUPEHU-
€M UJIM COBMECTHUMEIM C IPUHSTON TPAaKTUKOM.

* He ymaétcst ycTaHOBUTH Postgres Pro Ha moaaepRuBaeMoi mnaTdopMe, BHITIOTHSIS COOTBETCTBYIO-
IIMe UHCTPYKIIUMN.

3pech Iof «IIPOrpaMMoOM» MoApa3yMeBaeTCs IPOU3BOJILHEIN UCIIOIHIEMEIN (aiisi, a He UCKIIIOYUTEIbHO
CepBEPHEIN IIPOIIeCC.

MennenHnas paboTa WM BRHICOKAS 3arpy3Ka PeCypcoB — 3TO He 00s13aTenbHO ommbKa. Takke MOXKET He
OBITH OIMOKO¥M KaK0oe-TO HeCOOTBeTCTBHEe cTaHmapTy SQL, ecnu TONMLKO SBHO HE MEeKJIapUPyeTCs COOT-
BETCTBHE B TAHHOM acCIIeKTe.

5.2. Yt0 coobwaThb

Coo6i1as o mpobieMe, mocTapaiTech U3NOKUTE BCce pakThl. B KaxagoMm oTuéTe 00 omubKe ciaenyeT yKa-
3aTk:

e TouHYIO IIOCJIEIOBATENBLHOCTD AeUCTBUY /151 BOCIIPOM3BENEeHUS NTPOoOIeMbl, HaYMHas C 3anycka npo-
epammbl. OHa OOJIKHA OBITH CAMOIOCTAaTOYHOM; €CJIM BBIBOJ 3aBUCHUT OT MAaHHBIX B TAOIHIIAX, TO
HEeOOCTAaTOYHO COOOIIUTEL OOUH IUIL SELECT, 6€3 mpedllecTBYIONIUX OIIePaTOPOB CREATE TABLE U
INSERT.

JIyamwuit popMaT TecTa mis mpobiem ¢ SQL — ¢aiin, KoTOpeIM MOXKHO IepegaTsk mporpaMmme psql

u yBumets mpobiemy. (M ybenurecs, 4To B BallleM daiine ~/ .psglrc Hu4Yero HeT.) CaMbIf IIPOCTOU
c11oco0 MOIy4YUTh TaKoU Gaiyl — BEIIPY3UThH 00bABIEeHUS TaOIUIl U faHHble, He0OXOOUMEIe OJIS CO-
3[aHUs IIOJIUTOHA, C TOMOIIbI0 pg dump, a 3aTeM A00aBUThH MPOoOGJIEMHBIN 3ampoc. [locTapaiTech co-
KPaTUTh pa3Mep Balllero TeCTOBOTO IIPUMeEpPA, XOTs 3TO He abcomoTHO Heobxonumo. Eciu ommbKa
BOCIPOM3BOOMUTCS, MBI HaWiAEM €€ B 1I000M CITydae.

Ecnu Baiie npunoXeHUe UCIONIb3yeT KaKOU-TO APYyror KNueHTCKuu nuTtepdetic, Hanpumep PHP mo-
XKanyhcTa, IONbITalTeCh CBECTH OIIMOKY K ITPOOIEMHEIM 3aIIpocaM.
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* PesynbTaT, KOTOPHY BH nonydaeTe. Ecinu ecTh coobmienne 06 ommubKe, mokKaxkute ero. Eciu npo-
rpaMMa 3aBepLIaeTcs OIUOKOM OMepParoHHON CUCTEMEI, COOOIMTE 0 Hel. Vi ecniu HU4YEero He
IIPOUCXOIOUT, OTpa3uTe 3TO. [lake eciu B pe3yIbTaTe Balller0 TECTA MPOUCXOOUT COOM IPOTPaMMEI
WJIX YTO-TO OYEBUIOHOE, MBI MOXKEeM He HabmonaTh 3Toro y cebs. IIpoine Bcero 6ymeT CKOMMPOBATH
TEKCT C TEPMUHAJIA, ECJIU 3TO BO3MOIKHO.

IIpumMeyanue

Ecnu BBl ynoMuHaeTte coobiienne 06 ommbKe, IoXKanyHCcTa, yKaXKUTe ero B Haubojee IMOTHOH
dopme. Hanpumep, B psql, [ 3TOro cHavdasla BEHIIIOTHUTE \set VERBOSITY verbose. Ecnm
BBI ITUTUPYETE COOOIEeHUST U3 XKypHaia COOLTHHN cepBepa, IPUCBOUTE TapaMeTPy BHIIOIHE-
HuA log error verbosity 3HaueHUe verbose, YTOOH XKypHas OblI Hanboee MOOPOOHEIM.

IIpumMeyaHnue

B ciyuae kputndeckux omuboK cooblIeHre Ha CTOPOHE KIIMeHTa MOXKEeT He COflepkaTh BCIO
HeoOxomuMyto nHpopmanuio. [ToxkanyicTa, TakXKe H3yIUTe XKypHAall cepBepa 0a3 maHHBIX.

e OueHb BaXHO OTMETUTh, KAKOM Pe3yJIbTaT BH OXKUIAJIM IOIy4YuTh. IToxkanylcra, IpUBOOUTE OXKUIA-
eMEIU pe3yIbTaT, eCJIH 3TO YMECTHO.

* Bce mapaMeTphl KOMaHOHOM CTPOKHY ¥ OPYTHe ITapaMeTpPH 3allyCKa, BKII0Yasi BCe CBsI3aHHBIE epe-
MEHHbIE OKPYKEHUS UK (HaiiIbl KOHGUTYPAIIUH, KOTOPHIE BEl H3MEHSIIIH.

e Bcé€, 4uTo BH fieJlajii He TaK, KaK HalluCaHo B WHCTPYKIHUAX I10 YCTaHOBKE.

* Bepcuio Postgres Pro. YToO®I BEISICHUTD BEPCUIO CEPBEPA, K KOTOPOMY BHI ITOAKJTIOUEHBI, MOZKHO BHI-
IIOJIHUTH KOMaHOy SELECT pgpro_version () ;. BOJBIIMHCTBO UCIIOIHSIEMEIX IPOrPaMM TaKzXKe II01-
OEepKUBAIOT ITapaMeTp —-version; KAaK MUHUMYM OOJI?)KHO paboTaThk postgres —-version W psql —-—
version.

e CsepmeHus o miatdopMe, BKIOYas Ha3BaHWEe U BEPCHIO siapa, 6ubmuoreku C, XapaKTePUCTUKH IIPO-
1meccopa, HaMsTH U T. II.

3. Kypa coobwiaTtb

B ob1miem ciydae mochiaTh coobireHus 06 omubkax CIemyeT 0 agpecy <bugs@postgrespro.ru>. ME
MIPOCHUM Bac HANKCaTh MHPOPMATHUBHYIO TEMY IIHChMa, BO3SMOXKHO BKJIIOYHB B HEE YaCTh COOOIIEeHHUs 00
ommbke.

He otmpaBnsiiTe oT4éTthl 00 ommubKax, crmemudUYHBEIX mjias Postgres Pro, Ha agpec IIOOOep:KKH
PostgreSQL, Tak kak Postgres Pro He mopmmepzkuBaeTcs coobimecTBoM PostgreSQL. OmHaKO BB MO-
XKeTe coo0IIaTh II0 agpecy <pgsql-bugs@lists.postgresql.org> 000 Bcex OmMMUOKaX, CBI3aHHBIX C
PostgreSQL.

Iaxke ecnu Bama ommbKa He cBsf3aHa Cc ocobeHHocTsiMu Postgres Pro, He mockhinaiiTe coobiie-
HUS B CIIMCKHM PACCHIJIKH OJIS IIOJIb30BaTejied, HalpuMep B <pgsqgl-sql@lists.postgresql.org> HIH
<pgsgl-general@lists.postgresql.org>. OTU PACCHIJIKM IIpedHa3HaA4YE€HBI [JII OTBETOB HA BOIPOCH
TIOJTb30BaTEJIeH, ¥ UX MOOMUCUYHUKN OOBIYHO He XOTST ITOIy4aTh coolIieHus o6 omubKax, 60jiee TOro, OHU
BPSII JTM UCHPABSIT UX.

Takxe, oXKaJlyucTa, He OTIIPaBJIUTE OTYETHI 00 ommbKax B CIINCOK
<pgsgl-hackers@lists.postgresqgl.org>. TOT CIMCOK IIpegHa3Ha4YeH Os oO0CyKOeHUs pa3paboTKu
PostgreSQL, u 6ynet nyuitie, ecinu coobuieHus 00 omunbKax 6yayT CyliecTBOBaTh OTHENbHO. MEI tepeHe-
céM oOCyKOeHue Ballled omuOKY B pgsgl-hackers, eciiu cBsizanHasi ¢ PostgreSQL npobieMa motpebdyeT
OOIOJTHUTEJIBHOT'0 PACCMOTPEHMS.
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HYacTtb |. BBenpeHue

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

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




Nnasa 1. Havyano

1.1. YcTaHOBKaA

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

Ecnu Be ycTaHaBnmuBaeTe Postgres Pro camocTosiTETBHO, BOCIIONB3YUTECH MHCTPYKIIUSIMHU IO YCTAHOBKE
(I'maBa 17), a 3aKOHYHUB YCTAHOBKY, BEPHUTECH K 9TOMY BBemeHUi0. O6s13aTeTbHO MPOYUTAUTE U BHITIOJ-
HUTE YKa3aHUS 0 YCTAHOBKE COOTBETCTBYIOIIUX MMEPEMEHHBIX OKPYKEHU .

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

1.2. OCHOBbI apXUTEKTYpPbI

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

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

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

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

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

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

1.3. Co3paHue 0a3bl AaHHbIX




Hauamno

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

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

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

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

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

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

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

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

Emeé oquH BO3MOXKHEIN OTBET:

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

OH ODeHCTBHUTENbHO paboTaeT IOKalbHO KU IPHHUMAET

COeIHHEeHHd uYepe3 BTOT COKeT?

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

Takzke BEI MOJKETE IIOJIyYUTh COOOIIEHUE:

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

roe GUrypupyerT Ballle UM II0JIb30BaTeId. ITO TOBOPUT O TOM, UTO aIMUHUCTPATOP HE CO3Tall YIETHYIO
3anuch Postgres Pro mns Bac. (Yué€tHble 3anucu Postgres Pro oTnm4aloTcst OT YY4ETHBIX 3alUCeEN IT0JIb30-
BaTesiel ONepaluoOHHON CUCTEMHEI.) EC/iM BBl caMU ABJIS€TECh aIMUHUCTPATOPOM, mpouyuTtauTe ['masy 21,
TIOe HalKucaHo, KakK CO3[aBaTh YYETHEIE 3aluCH. [I/19 cCO3maHusa HOBOTO IT0JIb30BAaTeNIS BEL MOJIKHEI CTaTh
TI0JIb30BATEJIEM OIIEPAIMOHHOM CUCTEMEI, IO UMEHEM KOTOpPOTro Obli ycTaHoBIEH Postgres Pro (06b19HO
9TO postgres). TakKe BO3MOXKHO, YTO BaM Ha3HaueHO MM I10/Ib30oBaTens Postgres Pro, He coBmapgaro-
mee ¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HYXKHO SIBHO yKa3aTh Ballle UM II0JIb30BaTens Postgres
Pro, ucnionb3ys K04 -U UJIM YCTAHOBUB IEPEMEHHYIO OKPY2KEHUSA PGUSER.

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

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

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

1 . . .. . .

OOGBSICHUTD 9TO TIOoBefeHue MOXKHO TaK: YUETHBIE 3alliCH I10JIb30BaTesel Postgres Pro ornuyarrcs ot YYEeTHERIX 3alliCeH OIlePalOHHOU CUCTEMHBL. HpI/I IIOOKITIOYEeHUN
K Oaze JAHHBIX BBl MOXKeTe yKa3aTh, C KaKMM HUMEHEeM II0JIb30BaTeJIsd Postgres Pro HY2XKHO IOOKITIOYAaTbCA. ITo YMOJTHYaHUIO K€ HCIIONIb3yeTCsA UMA, C KOTOPBIM BBI
3aperuCTpupoOBaHEI B OHepaHI/IOHHOI:I CucTteme. HpI/I 9TOM IIOJTy4aeTCs, 4TO B Postgres Pro BCerpa eCcTb y‘{éTHaH 3anucCh C UMEHeM, COBIIaQAAI0IUM C UMEHEeM CHUCTEMHOT O
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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 yTUIUTH IPenIojiaraloT TaKoe UMs II0 YMOJIYaHHIO0, TaK YTO BBl CMOXKETe YIPOCTUTb BBOI KO-
MaHp. YToOs co3maThk 0a3y JaHHBIX C TAKUM HUMEHEM, IPOCTO BBEOUTE:

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

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

$ dropdb mydb

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

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

1.4. NopkniovyeHUue K 0Dasze AaHHbIX

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

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

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

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

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

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

psql (14.17.1)

Type "help" for help.

mydb=>

ITocnenHsiss CTPOKA MOXKET BHITISIIETh U TakK:

mydb=#

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

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

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

mydb=> SELECT pgpro_version();

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

PostgresPro 14.17.1 on x86_64-pc-linux—-gnu, compiled by gcc (Debian 4.9.2-10) 4.9.2,
64-bit
(1 row)

mydb=> SELECT current_date;
date

2016-01-07
(1 row)

mydb=> SELECT 2 + 2;
?column?

(1 row)

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

mydb=> \h

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

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

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

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

2.2. OCHOBHbIE NOHATUA

Postgres Pro — aTo pessiuuoHHas cucmema ynpasaeHus 6azamu 0aHHbix (PCYB]I). 9To 03Ha4aeT, YTO
9TO CHCTEMaA YIIpPaBJIeHUS HaHHBIMH, IIPEeACTaBIeHHBIMU B BUge omHouweHull (relation). OTHoOIEeHE —
9TO MaTeMaTUYECKH TOUHOoe 0003HaYeHue mabiulbl. XpaHeHHe TaHHBIX B TaOIHIIaX TaK pacopocTpaHe-
HO CEerofHs, YTO 9TO KaXKeTCS CaMbIM OYEBUOHBLIM BapHUaHTOM, XOTSI €CTh MHOXKECTBO OPYTUX CIIOCOOO0OB
opraHu3anuu 6a3 maHHBIX. Hampumep, dainsl u Kataaoru B Unix-momoOHBIX OIEPalMOHHBIX CUCTEMax
00pa3yioT nepapxuiecKyro 6a3y JaHHBIX, a CETOIHS aKTUBHO Pa3BUBAIOTCS 0O BEKTHO-OPUEHTUPOBAHHEBIE
0a3bl MaHHBIX.

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

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

2.3. Co3paHuve Tabnuubl

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

CREATE TABLE weather (

city varchar (80),

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

date date

)i

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

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

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

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

Bo BTOpPOM mpuMepe MBI COXpPaHUM B TabJIHIle TOPOa M X reorpauiecKoe I0JI0KEeHHe:

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

)i

3mech point — IpuMep clienupUUIeCcKOro Tula gaHHbX Postgres Pro.

Haxkowner, ciaenyeT CKa3adTh, 4YTO €CJIM BaM Oosblille He HY2KHa Kakasi-nmubo Tabuila, Ui BE XOTUTE Iiepe-
co3maTh eé II0-OPyroMy, BBl MO2XKeTe YOAJIUTh eé, UCIIONIB3y4d CIIEeOYIOIIYI0O KOMaHOy:

DROP TABLE wmMdg_TabaHIEL;

2.4. LobaBneHue CTpPOK B Tabnuuy

7151 moGaBIeHusT CTPOK B TAOJIMILY MCIIOIB3YETCS OIIepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeTbTe, UTO [JI BCEX TUIOB NAaHHHBIX NPUMEHSIOTCS JOBOJIBHO O4YeBUIOHBEIE popMaThl. KOHCTAHTHI, 3a
UCKITIOUYEHWEM TPOCTHIX YHCJIOBHIX 3HAYEHMUM, OOBIYHO 3aKJ/II0YAalOTCS B alloCTPO(dHI ('), KaK B JaHHOM
npuMmepe. Tun date Ha caMoOM Jejie OUeHb I'MOO0K U IIPUHUMAaeT pa3Hble GopMaThl, HO B TaHHOM BBEJIEHUU
MBI OyIeM MPUuaepzKUBaATLCS IIPOCTOT0 M OMHO3HAYHOTO.

Tun point TpeOGyeT BBOOA MTaphkl KOOPAUHAT, HATIPUMEP TaKUM 00pa30oM:

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

I[Toka3aHHBIN 3[IeCh CUHTAKCHC Tpe6yeT, 4yTOOBI BEI 3aIIOMHMJIN IIOPAO0K CTOHGI_IOB. MOXKHO TakKxKe Ipu-
MEHUTH aJIbTEPHATUBHYIO 3allUCh, II€PEYUCIIUB CTOJ'I6I_IBI SABHO:

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

Br1 MmoxkeTe IIePevYucCiIuTh CTOJ'I6L[bI B OPYI'OM IMOPsAOKeE, €CJIX 2KeJjlaeTe OIIYyCTHUThL HEKOTOPEIE U3 HUX, Ha-
IpUMeEP, eCIU YPOBEHL 0CaAKOB (CTOJIOEl] Prcp) HEM3BECTEH:

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

MHOFI/Ie pa3pa60T111/1K1/1 Hpe,'E[l'IO‘-II/ITaIOT SBHO nepeqncns{TL CTOJ'I6]_[BI, a He I10J1IaraTbCda Ha UX HOpHHOK B
Tabnuiie.

IMoxamnyicTa, BBeOUTE BCe IT0OKa3aHHbBIE BHIIIIE KOMAHIE, YTOOBI Y BaCc OBLIN MaHHBIE, C KOTOPEIMU MOXKHO
OymeT paboTaTh mablle.

BuI Takke MoOXKeTe 3arpy3uTh OOIbIION 00BEM HAHHEBIX U3 OOBIYHBEIX TEKCTOBHIX (DaiioB, IPUMEHUB KO-
MaHAOy COPY. OObIYHO 3TO OymeT OGBICTpPee, TaK KaK KOMaHfaa COPY ONTHUMH3UPOBaHA [JII TAaKOTO IIpUMe-
HEHUS, XOTS U MeHee TubOKa, ueM INSERT. Hampumep, €€ MOKHO UCIIOIb30BaTh TakK:

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

37ech TTOApa3yMeBaeTCs, YTO MaHHBIM (ail JOCTyIeH Ha KOMITbIoTepe, TAe paboTaeT CepBEePHHBIH IpO-
1lecc, a He Ha KJIMEHTe, TaK KakK yKa3aHHBIY (aiin OygeT mpoynTaH HEIIOCPEOCTBEHHO Ha cepBepe. ITo-
IpobHee 06 3TOM BBl MOXKETe y3HaTh B onucanuu komauasl COPY.

2.5. BbinosiHeHMue 3anpoca

YTo0OBI HOTYYUTh HaHHBIE U3 TAOIUITLI, HYXKHO BBIIOJIHUTE 3anpoc. [ 3Toro mpemgHa3HadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJILKUX YacTel: BLIOOPKHU (B KOTOPOI MEePEeYUCIITIOTCS CTOIOITLI, KO-
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TOPBIE MOJIKHEI OBITh IOJIyYeHBI), CIIMCKa TaOmuIl (B HEM IMepPedUuCIITIOTCS TaOIUIlbl, 13 KOTOPHIX OyOyT
TMONTy4YeHbl JaHHEIE) ¥ Heo0s3aTeJIbHOTO YCIOBHUS (OIIpemessiomero orpanudenus). Haopumep, 4TOOH
TIOJTYYUTDb BCE CTPOKM TAOUIIE weather, BBEOUTE:

SELECT * FROM weather;

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

B pe3ynbrare DOIKHO MOITYIUTHCS:

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

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

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

U nonmy4uuts B pe3yibrare:

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

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

3anpoc MOKHO [OIOJIHUTH «yCJIOBUEM>», 0o0aBUB IIpepjiokKeHne WHERE, orpaHUYUBalolniee MHOKECTBO
BO3BpalllaeMbIX CTPOK. B npennoxkeHnu WHERE YKa3bIBA€TCS JIOTMYECKOE BEIpaXkKeHue (IpoBepKa UCTHUH-
HOCTH), KOTOPOE CIIYyKUT (GUIBTPOM CTPOK: B pe3yJibTaTe 0Ka3hIBalOTCS TOJIBKO T€ CTPOKH, [JII KOTOPHIX
9TO BhIpaXKeHUE UCTUHHO. B 3TOM BHIpaXXeHUU MOTYT IIPUCYTCTBOBAThH OOLIYHEIE JIOTMUECKUE OIllepaTo-
pPHL (AND, OR ¥ NOT). Hampumep, ciegyomuil 3ampoc MoKaxeT, Kakas noropga 6suia B CaH-OpaHIMCKO B
OOXKIJIVBEIE OHU:

SELECT * FROM weather

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

BBl MOKeTE TTONTYyYUTh PE3YIIBTATH 3apoca B ONIPeAeIEHHOM MOPSIOKE:

SELECT * FROM weather
ORDER BY city;

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

1
XOTst 3anpPOCH SELECT * YaCTO IUILYT 9KCIIPOMTOM, 9TO CYUTAETCS IJIOXMM CTUJIEM B IIPOM3BOLCTBEHHOM KOJle, TaK KakK Pe3yJIbTaT TAaKUX 3alPOCOB GymeT MEHSIThCS
npu 0oGaBIeHUN HOBBIX CTOJIGLIOB.




A3k SQL

B atom IIpuMepe MmopsAgokK COPTUPOBKHU onpe,uenéH He IIOJIHOCTEBIO, IIO3TOMY BEHI MO2XKeETe ITOJIYYUTh CTPO-
KH CaH-(DpaHHI/ICKO B JII000M IIOpAIOKe. Ho BEI Bcerpa IIOJIY4YHUTEe PEe3yJIbTarT, IMOKa3aHHLIM BHIIIE, €CITHU
HaIIHUIIIeTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

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

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

W 3pech mOpSIAOK CTPOK TaKzKe MOXKET BapbUPOBAThHCSA. UYTOOHI mOJIydaTh HEU3MEHHEBIE PEe3yIbTaTHl, CO-
eOUHUTE IPEemIoKeHUsI DISTINCT U ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepmHeHus Tadbnuuy

Ilo 3ToTO BCE HAIIM 3aIlPOCHl 0Opalaaruch TOIBKO K omHOM Tabnuiie. OgHaAKO 3aIllpoOCH MOTYT TaKxXkKe 00-
palaThCsa cpa3y K HEeCKONbLKUM TabmuilaM uiay oOpaliaThcs K TOM JKe TabJuile TakK, YTO OJHOBPEMEH-
HO OymyT oOpabaThIBaThbCsI Pa3HBEIe HAOOPHEL €€ CTPOK. 3ampoch], oOpallamIilnecs K pa3HbIM Tabmuiam
(1M HEeCKOJILKUM 9K3eMIIIsipaM OOHOM TabsuIlkl), Ha3kBaloTcsa coeduHeHusamu (JOIN). Takue 3ampock
copiepzKaT BeIpaXkeHHUe, YKa3bIiBalollee, KakKue CTPOKKU OOHOM TalJuIlEl HYKHO 00BEeIUHUTE CO CTPOKaAMU
opyro# tabmuikl. Hampumep, 4ToOB BEPHYTH BCE ITOTOAHBIE COOBITHS BMECTE C KOOPAUHATaMM COOTBET-
CTBYIOIIUX TOPOMOB, 6a3a MaHHEIX JOJIXKHA CPAaBHUTH CTOIOEI] city KaXkIol CTPOKK TaGIUIEl weather CO
CTOJ'I6L§OM name BCeX CTPOK TalJIMIEI cities U BEIOPATDH Iaphl CTPOK, OJIST KOTOPHIX 3TH 3HAYEHHUS COBIIA-
OarT. © DTO MOXKHO CHeNaTh C IIOMOIIBLI0 CIeOYyIOIIero 3ampoca:

SELECT * FROM weather JOIN cities ON city = name;

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

O6paTI/ITe BHUMAHMWE Ha OBE 0COOEHHOCTH IIOJIYYE€HHEBIX TaHHBIX:

* B pesyneTaTe HET CTPOKuU ¢ ropopoM Xewyopn (Hayward). Tak momy4usioch IOTOMY, 9TO B Tabiuile
cities HET CTPOKU [JIs JAHHOT'O TOPOIa, a IIPU COeOUHEHUU BCe CTPOKU TaOJULE weather, OJIS KO-
TOPHIX He HAIlJIOCh COOTBETCTBHE, ONIYCKAIOTCS. BCKOpe MBI YBUAMM, KakK 9TO MOXKHO UCIPaBUTh.

* Ha3zBaHue ropoga okasajaocCh B IBYX CTOIOLIAX. ITO IPABUJILHO U 0OBSICHAETCS TEM, YTO CTOJIOIIHI
TabIuI weather U cities ObIIM 00BbEeOUHEHEBI. XOTS Ha IIPAKTHUKE 3TO HeXKejaTeJIbHO, II03TOMY JIyd-
IlIe IePEeYUCIUTDb HyKHBIE CTOJIOILI SBHO, a He UCIIOIb30BaTh *:

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

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

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

Bo00111e XOPOIITNM CTHUIIEM CUUTAETCS YKAa3LIBATh IOIHEIE UMEeHAa CTOJIOI0B B 3alIPOCe COeNUHEHUST, YTOOR
3ampoc He ITOJIOMAaJICs, eCJIM M032Ke B TaOIuIbl OyoyT J0OaBIeHEl CTONOIIB C IOBTOPSIOITUMUCS UMEHAMU.

3anpocm COeIUuHEHNSs, KOTOPBIE€ BEI BUOEJINM OO 3TOI'0, MOZKHO TaKXKe 3allCaTh B APYI'OM BHUIIE:

SELECT *
FROM weather, cities
WHERE city = name;

OTOT CUHTAKCHUC MOSBUIICSA OO CHHTAKCHCA JOIN/ON, IpUHATOT0 B SQL-92. TabmuIlLl IIPOCTO IePeYnCIIs-
I0TCs B IIPEJIOZKEHUH FROM, a BEIpaXKeHHue CPpaBHEHUA HOG&BJ’IHGTCH B IIpenyiokeHnue WHERE. PGSYHBTBTBI,
mojy4aeMble C MCIIOIb30BaHMEM CTApPOro HESIBHOTO CHMHTAKCHCa M HOBOTO SIBHOTO CHHTaKCcHUca JOIN/ON,
OyoyT ommHakKoBHIMU. OOHAKO, YHUTas 3alpocC, IMOHSTDH SBHBIM CUHTAKCHUC MPOIIE: YCI0BHUE COeOUHEHUS
BBOOUTCS C IIOMOIIBIO CIENUAJIbHOTO KIII0UEBOr0 CJI0Ba, a PaHbIlle 5TO yCJIOBUE BKIIIOYAJIOCh B IpPEnJo-
JKeHUe WHERE Hapsay C OPYTUMHU YCIOBUSMU.

Cetiuac MBI BEISICHHM, KaK BEPHYTh 3alKCH O IIOTOfie B ropoae Xelyopn. MBI XOTUM, YTOOHI 3aIIpOC IPO-
CKaHUPOBaJI TabIUIy weather ¥ OJIsT KaXXOOW €€ CTPOKHU HAIIIEN COOTBETCTBYIOIIYIO CTPOKY B Tabmuile
cities. Eciim XKe Takas CcTpoka He OymeT HaWaeHa, MBI XOTUM, YTOOBI BMECTO 3HAYEHUH CTOJIOIIOB U3
TAOIUITEI cities OBIIM MOOCTABJIEHEl «IIyCThIe 3HAUEHMSI». 3aIIPOCHl TAKOTO THIIA HA3LIBAIOTCS BHEWIHU-
Mu coeduHeHusamu. (CoemuHeHMs, KOTOPEIE MBI BUIEIN OO 9TOT0, HA3LEIBAIOTCS BHYMPEHHUMU.) DTa KO-
MaHpa OyHeT BREITJISAOETHb TaK:

SELECT *
FROM weather LEFT OUTER JOIN cities ON weather.city = cities.name;
city temp_lo temp_hi prcp date name location
——————————————— T s e et
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)

OTOT 3amPOC HA3BIBAETCS /1€8bIM BHEWHUM COe0UHEeHUEeM, IOTOMY YTO U3 TaOGJIMIILI B JIEBOM YacTH OIle-
paTtopa OymyT BHIOpaHBI BCE CTPOKH, a M3 TAOMUITHI CIIpaBa TOJIBKO Te, KOTOPHIE yOalI0Ch COIIOCTABUTH
KakKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BEIBOZE CTPOK JIEBOM TAOIMIIHI, OJIT KOTOPHIX HE yIarIoCh HAUTH
COOTBETCTBHUS B ITPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIUIIBI IOACTABIIAIOTCS MycThie 3HavyeHuss (NULL).

Vopaxuaenue: CyllnecTBYIOT TaKxKe IIpaBhle BHEITHNE COeOUHEHUS U ITONMHLIe BHEIITHNE COeqUHEeHUS.
IMomrpoOyiiTe BEISICHUTD, YTO OHHU COOO¥ IIPEeaCTaBsIOT.

B coeguHeHUM MBI TaKKe MOXKEM 3aMKHYTb TaOIuIly Ha ceOsi. DTO Ha3bkIBAeTCSI 3AMKHYMbIM COeOUHEHU-
em. Hanipumep, npencTaBbTe, UYTO MBI XOTUM HAalTU BCe 3allMCH IIOT0[IbI, B KOTOPEIX TEMIIEpATypa JIEKUT B
Iuaria3oHe TeMIlepaTyp APYTrux 3amnucei. [ 9TOro Mbl AOJIXKHEI CPAaBHUTH CTOJIOIE temp_lo M temp_hi
KaXIOo¥ CTPOKU TaOMUIIEI weather CO CTONOIIAMM temp_lo M temp_hi Apyroro HaGopa CTPOK weather.
9TO MOXKHO CHOENIaTh C IIOMOIIbIO cienymomero 3ampoca:

SELECT wl.city, wl.temp_lo AS low, wl.temp_hi AS high,
w2.city, w2.temp_lo AS low, w2.temp_hi AS high
FROM weather wl JOIN weather w2
ON wl.temp_lo < w2.temp_lo AND wl.temp_hi > w2.temp_hi;

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

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

Brl GymeTe BCTpedaTh COKpAIIEHUS TAKOT'0 POZa LOBOJIBHO HaCTO.

2.7. ArperaTtHblie (PYHKLUMN

Kak GOoNbUIMHCTBO OAPYTUX CEPBEPOB PEISIIUOHHBEIX 0a3 maHHBIX, Postgres Pro mommepzkKuBaeT azpez2am-
Hble pyHKUuUU. ArperaTHasi QYHKIIMS BBIYUCISET €OWHCTBEHHOE 3HaudyeHue, oOpadaThiBasi MHOXKECTBO
CcTpoK. Hampumep, ecTb arperatHbie QyHKIIMH, BEIYUCISIONINE: count (KOJIHMYECTBO), sum (CYMMY), avg
(cpemHee), max (MaKCUMyM) ¥ min (MUHEMYM) [Jji HaOOpa CTPOK.

K IIPpUMeEpPY, MBI MOXKEM HauTu CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX MHEBHBIX TEMIIE€PATYP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Eciu MBI XOTMM y3HATh, B KAKOM ropofe (MiIx ropogax) Habmomanack 9Ta TeMIiIepaTypa, MOXKHO IIOIPO-
00BaTh:

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

HO 3TO He OymeT paboTaTh, TaK KaK arperaTHyo (QyHKIINIO max HEMb35 MCIIOJIh30BAaTh B MPENIOKEHUN
WHERE. (3TO orpaHuYeHne 00BSICHAETCS TEM, UTO IIPEAJIOKEHNE WHERE OOJIZKHO OIIPEHNENIUTh, OIS KaKUX
CTPOK BBIYHCJISITh QrperaTHyio QyHKINIO, TaK YTO OHO, OUEBHUIHO, HOJIZKHO BEIYUCIISITHCS OO0 arperaTHhIX
¢dbyskumit.) OgHAKO Kak 4acTo OBIBAET, 3aIIPOC MOXKHO IEPENMCATh U MOTYyYUTh KeJIaeMbIM Pe3yJbTarT,
IIPUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temnepb BCE B IOPSOKE — II0A3AIIPOC BHIIOTHSIETCS OTOEIBHO U PEe3yIbTaT arperaTHOM (PyHKITMY BHIUHC-
JISIETCS BHE 3aBUCUMOCTH OT TOT'O, YTO IIPOMUCXOMUT BO BHEIIIHEM 3aIIpOCe.

ArperaTHHe (lJy'HKI_II/II/I TaKXXe O4YeHb II0JIE3HBI B COYETAaHUHU C IIpenjiozKeHneM GROUP BY. HaanMep, MEIL
MOZXKEeM IIOJIYIYUTHE KOJIMYEeCTBO 3aMEPOB U MaKCHUMYM MUHUMaJIbHOU THEBHOU TeMIIEPATYPHEL B pa3pe3e
TOpoOOoB:

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

city | count | max
_______________ +_______+_____
Hayward \ 1 | 37
San Francisco | 2 | 4o
(2 rows)

3mech MHI IOJTy49aeM 10 OOHOM CTPOKE [JIsd KaXKOoro ropoma. KaxKaobiil arperaTHBIM pPe3yJIbTaT BEIYMCIIS-
€TCS IO CTPOKaM TabJIUIIEl, COOTBETCTBYIOIINM OTHEIBHOMY FOPOAay. MBI MOXKeM OT(GUILTPOBATH CTPYII-
MIMPOBAHHBIE CTPOKM C ITIOMOIIBIO TPEIJI0KEeHNUST HAVING:

11



A3k SQL

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

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

Mu1 ImoJjiy4yaeM Te 2Ke PEe3YyJIbTAaThl, HO TOJIBKO OJId T€X IOpoaoB, I'ne BCe 3HAYEeHUs temp_lo MEHBIIE 40.
HaKOHeLI, €CJIM HaC MHTEePECYIOT TOJIBKO Iropoia, Ha3BaHUA KOTOPHIX HAYMHAIOTCA C «S», MBI MOZKEM Cae-
JIaTh:

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

OmnepaTtop LIKE (BBIIOTHSIOIINM cpaBHEHUE 1O abIoHy) paccMaTpuBaeTcs B Pasmere 9.7.

BaxHo moHUMAaTh, KakK COOTHOCATCS arperaTHble GyHKIMU 1 SQL-ipensioxkeHus WHERE U HAVING. OCHOB-
HOe OTJINuYYe WHERE OT HAVING 3aK/I09aeTcs B TOM, UYTO WHERE CHaudajsa BEIOMpaeT CTPOKH, a 3aTeM I'PyII-
IUpyeT UX U BRIYUCIIAET arperaTHble QyHKIUY (TaKUM 00pa3oM, OHa OTOUpPAaeT CTPOKU AJI BEIUUCIIEHUS
arperaTtoB), TOTZa Kak HAVING O0TOMpaeT CTPOKM I'PYIII II0C/ie TPYIIINPOBKY U BEIUMCIIEHUS arperaTHhIX
¢dyukuuii. Kak crnencrTsue, IpenioxkeHne WHERE He OOJIZKHO COOepzKaTh arperaTHHIX (GYHKIIUN; He uMe-
€T CMHBICJIa MCIIOJIb30BaTh arperaTuble QYHKIIUY IS ONIPefeIeHUs CTPOK [Ji BEHIUUCJIEHUS aTrperaTHHIX
dyukui. [IpennoxkeHue HAVING, HAlIPOTUB, BCeTrla CONEPKUT arperaTHile ¢yHKuuu. (CTPOro roBops,
BRI MOJKETE HANIKCATh IPENJIOKEeHNE HAVING, He UCIIOJIB3Ys arperaThl, HO 9TO PeJKo ObIBaeT moie3Ho. To
JKe caMoe ycnoBue MoxkeT paboraTk 60siee 3(pHeKTUBHO Ha CTaguU WHERE.)

B InmpegergyiieM nmpuMepe Mbl CMOT' I IIDUMEHUTD (bI/IJ'IBTp II0 Ha3BaHHIO ropoJa B MPeajoXXeHun WHERE,
TaK KaK Ha3BaHUSA HE HY2KHO arperupoBaTh. Takou (bI/IJ'IBTp Sq)(I)GKTI/IBHee, YeM OOIIOJTHUTEeJIbHOe OTPaHu-
YeHune HAVING, IIOTOMY YTO C HUM He ITPUXOOUTCA I'PYIIIIUPOBATE U BEIYUCIIATE arperaTsl OJIsd BCEX CTPOK,
He YOOBJIETBOPAIOIINX YCIIOBUIO WHERE.

Emé oguH crnoco6 BeIOpaATh CTPOKM, KOTOPBIE BXOOST B COCTABHEIE BEIUMCJIEHHS, — 3TO MCIIOJIL30BaTh
IpenoX)eHue FILTER, KOTOPOe YKa3bIBaeTCsI [JIsI KaXKOOM arperaTHoN (QYHKIINH:

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

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

IMpemmoxkenne FILTER OYEHb IIOX0XKE Ha WHERE, 3a MCKJIIOUEHWEM TOT'0, YTO OTOPACHIBAIOTCS BXOIHHIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoil (GyYHKIIMH, C KOTOPOM OHO HCIIONIb3yeTcs. 3[ech arperaTHas
(GyHKIUSA count IMOOCYUTHIBAET TOJIBKO CTPOKU C temp_lo HUXKe 45; HO arperaTHas QPyHKIUSA max IO-
IpeXHeMy IIPUMEHSEeTCS KO BCeEM CTPOKaM, II03TOMY HaXxOOUT 3HadeHUe 46.

2.8. I3MeHeHue BaHHbIX

I[laHHBIE B CYIIECTBYIOIINX CTPOKAX MOXKHO U3MEHSTh, UCIIONb3ysd KOMaHAy UPDATE. Hampumep, mpenro-
JIOKHUM, YTO BHI OOHAPYKUIK, YTO BCE 3HAUEHHSI TeMIIepaTypHl mociie 28 HOosiOps 3aBHIIIIEHH Ha [IBa I'pa-
myca. Bel MoxKeTe IOIIpPaBUTh BAlllk JaHHBIE CIIEAYIOMIMM 00pa3oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHME OJaHHBIX:

SELECT * FROM weather;

city | temp_lo | temp_hi | prcp | date
fffffffffffffff et e et e et e
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. YaoaneHue pgaHHbIX

CTpoKHY TakKe MOXKHO YOAJIUTh U3 TaOJIMLEI, UCIIOIL3YSI KOMAHAY DELETE. [Ipeamnoioxum, 4To Bac 60Ib-
1Ile He UHTEepecyeT noropa B Xewyopae. B aToM ciiyyae BeI MOXKeTe yOaaUuTh HEHYXKHBIE CTPOKHU U3 Tab-
JIVIITHI:

DELETE FROM weather WHERE city = 'Hayward';
3amnucu Bcex HabMIOOeHU, OTHOCAIIHECS K XeHyopay, VaaleHhl.

SELECT * FROM weather;

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

(2 rows)

OcTeperaiTech oIlepaToOpoB BUOa
DELETE FROM wuMg_TabIHIE;

Bes YKa3aHud YCIOBUA DELETE yOaJIMT 8Ce CTPOKHU OaHHOU TaGJ'[I/I]_[BI, TIOJTHOCTBIO OYHMCTUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTH onepaumo!
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NnaBa 3. PacluMpeHHble BO3MO>XHOCTH

3.1. BBepgeHue

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

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

3.2. NMNpeanctasneHusn

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

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

SELECT * FROM myview;

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

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

3.3. BHeLWwlHUMe KJII04YM

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

Hogoe o6bsaBnenre Tabnunsl 6yIeT BEJISAOETh TakK:

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

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

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

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

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

3.4. TpaH3aKUum

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

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

UPDATE accounts SET balance = balance - 100.00

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

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

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

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

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

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

Ipyras BakHas XapaKTEPHUCTHUKA TPaAH3aKIMOHHBEIX 0a3 JaHHHIX TECHO CBSI3aHa C aTOMapPHOCTHIO U3Me-
HEHMH: Korga OQHOBPEMEHHO BHIIIOIHSIETCSI MHOXKECTBO TPaH3aKIINM, KaXKaasa U3 HUX He BUOUT He3aBep-
MIEHHBIE U3MEHEHUs, ITPOU3BeNéHHbIe mpyruMu. Hampumep, eciny ogHa TpaH3aKIIUs IIOACYUTHIBAeT Oa-
JIaHC II0 OTHeNeHuSIM, OyHeT HelIPaBUILHO, €CJTH OHA IIOCYUTAET PACX0[l B OTAEIeHUU AITUCH], HO HE YITET
mpuxon B oTmeneHuu boba, uiu Hao60poT. [109TOMy CBOMCTBO TPaH3aKIMHA «BCE HJIM HHUYETO0» JOJIXKHO
OIIpenensaTh He TONbKO, KaK U3MEHEeHMsI COXPaHSIOTCA B 6a3e MaHHLIX, HO ¥ KaK OHM BUIHEI B ITPOIlECCe
paboThl. U3MeHeHt s, IPON3BOAUMEIE OTKPBITOM TPaH3aKIMeH, HEBUAUMEI [JIsI OPYTUX TPAaH3aKIIUHM, ITOKa
oHa He OymeT 3aBepIllleHa, a 3aTeM OHHM CTAaHOBSITCSI BUOHEI BCE Cpasy.
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B Postgres Pro Tpauzakuust ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHHIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

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

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

IIpuMmeyanue

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

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

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

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

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

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

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

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

balance + 100.00

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

3.5. OKOHHble (PYHKUUHU

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

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

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

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

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

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

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

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

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

develop \ 10 | 5200 | 2

develop \ 11 | 5200 | 2

develop \ 9 | 4500 | 4

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

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

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

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

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

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

(10 rows)

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

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

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

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

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

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

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

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

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

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

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

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

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

3.6. HacnepoBaHue

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

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

CREATE TABLE capitals (

name text,

population real,

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

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

)i

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

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

HOSTOMy €CTh JIy4dlliee PelleHune:

CREATE TABLE cities (

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

)i

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

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

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

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3YJILTaT €I'0 BBEIIIOJTHEHU A :

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

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

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

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

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

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

3.7. 3aKao4dyeHue

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

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

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

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

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




naBa 4. CuHTakcuc SQL

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

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

4.1. JleKcuuyeckas CTpPYKTypa

4

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

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

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

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

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

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

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

1.1. UpeHTUpUKaTOpbI U KJlIOYEBbIe CJioBa

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

NpenTndukaTopH 1 Ki04YeBkie ci1oBa SQL goIKHEI HAYMHATHCS C OYKBHI (a-z, XOTS OOIMIYCKAIOTCS TaKXkKe
He JTaTUHCKUE OYKBH U OYKBHI C IMAKPUTUYECKUMU 3HaKaMu) Uiu nogquépkuBanus (_). [locnegyrommmu
CHUMBOJIaMHU B UeHTU(GUKATOPE UIIN KIII0UYEBOM CJIOBE MOT'YT OBITH OYKBHI, IUGPHI (0-9), 3HAKKU AoJIIapa
($) mnu momuEpKUBaHUA. 3aMeThTe, UTO CTPOTO cienys OykBe cTaHmapTa SQL, 3Haku mommapa HeJb3s
WCIIONIb30BaTh B UOEHTU(UKATOPAX, TAK YTO UX HCIOIh30BaHHUE BPEOUT II€PEHOCUMOCTH ITPUIOXKEHUN.
B cranpmapTte SQL rapaHTHPOBaAHHO He OydeT KII0YEBHIX CJIOB C Mu(pPaMu M HAUYMHAIOIIUXCS WJIH 3aKaH-
YUBAIOUIUXCS IMMOAYEPKUBAHNUEM, TaK YTO UAeHTU(MUKATOPEI TAKOT'0 BU A 3AIIUIIEHEl OT BO3MOXKHEBIX KOH-
(buKkTOB C OyOyIIMMY pacIIMpPeHUusIMHU CTaHOapTa.
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CucTtema BeIenseT Ons ugeHTudukaTopa He 6omee NAMEDATALEN-1 6aiit, a 6onee mIMHHEIE UMEeHa
ycekaiorcsa. [1Io ymMom4aHUi0O NAMEDATALEN paBHO 64, TakK 4TO MaKcuUMalibHas OJIMHA UAeHTHU(GUKaTopa
paBHa 63 OaiTaM.

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

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

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

UPDATE my_table SET a = 5;

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

UPDATE "my_table" SET "a" = 5;

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

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

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

Us"d\0061t\+000061"

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

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

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

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

B kayecTBe cmelncMMBOJIa MOXKHO BHIOPATh JTI000M CHMBOJI, KPOME IIIeCTHAALATEPUYHON udPHI, 3HaKa
TUTIOC, anmocTpoda, KaBLIYKY WX TTPOOETbHOT0 CUMBOJIa. 3aMEThTE, YTO CIIELICUMBOJ 3aKJTIOYAEeTCs HE B
IOBOMHBIE KAaBBIYKHY, & B alOCTPOMEL, IOCIIEe UESCAPE.
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YToOH coerlaTh CIIECHMMBOJIOM 3HAK aHOCTpO(ba, HaAIIMIIIWUTE €TI0 ABazKIHI.

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

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

4.1.2. KOHCTaAHTHI

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

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

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

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

SELECT 'foo'
'bar';

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

4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTenbHOCTAMM B ctune C

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

Taonauma 4.1. CneumnocjiegoBarejIbHOCTH

CoenmnociegoBaTe/IbHOCTDb HNHTepnpeTanmus

\b CHUMBOI «3a00%i»

\f nomada (hopMHL

\n HOBas CTPOKa

\r BO3BpaT KapeTKu

\t TaOynaIus

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

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

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

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

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

BauMaHue

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

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

CTpOKOBaH KOHCTaHTa He MOXKEeT BKJII0YaTh CUMBOJI ¢ KomoM 0.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMmu Unicode

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

Us'd\0061t\+000061"

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

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

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

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

4.1.2.6. YUncnoBble KOHCTAHTbI

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

I[HQPEI

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

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

Heckomnbpko IIPUMEPOB OOIIYCTUMBIX YHMCJIOBBEIX KOHCTAQHT:

42

3.5

4,

.001

5e2
1.925e-3

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

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

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

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

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

type 'string'
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'string'::type

CAST ( 'string' AS type )

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

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

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

typename ( 'string' )

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

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

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

1.3. OnepaTopsbl

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

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

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

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

~lT@#% " &

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

t?

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

1.4. CneumanbHblie 3HAKM

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

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

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

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

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

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

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

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

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

4.1.5. KomMeHTapum

4

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

—— 3TO CTaHIAPTHBEH KOMMEeHTapH# SQL

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

/* MHOTIOCTPOUYHBIA KOMMEHTAapUH

* C BIOXEHHOCTLIO: /* BIOXEHHHEH OIOK KOMMeHTapud */

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

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

1.6. NMNpuoputeTsbl ONepaTopos

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

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

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

AT clieBa-HaIlpaBo AT TIME ZONE

~ cJIeBa-HaIIPaBo BO3Be[IeHHNE B CTEIIeHb

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

+ - clIeBa-HaIIPaBo CIOXKeHUe, BEUYUTaHue

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

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

<> =<=>= <> oIepaTophl CPaBHEHUS

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

NOT CcIIpaBa-HaJIEBO JIOTUYECKOe OTPUIIaHUe

AND cleBa-HaINpaBo JIoTUYeCcKasi KOHbIOHKITUS

OR clieBa-HaIlpaBo JIOTUYEeCcKasi JU3bIOHKIIUS

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

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

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

IIpuMmeyaHnue

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

4.2. Bbipa>keHus 3Ha4YeHuA

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

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

* Cchlnika Ha cTomnbeln

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

* BrIpaxXeHUe C UHOEKCOM

¢ BripaxkeHue BLIOOpA IO

e [IpumeHeHHe omepaTopa

* BrizoB QyHKINU

e ArperaTHO€ BhIpaxKeHUE

¢ Bri30B OKOHHOM (YHKITUU

e IlpuBepeHue TUTIOB

e TlpuMeHeHUe ITPaBUI COPTUPOBKU

e CKansapHBIUM DOA3aIpPocC

¢ KOHCTPYKTOp MaccCuBa

¢ KOHCTPYKTOP TabIUYHOM CTPOKH

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

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

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

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

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

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

4.2.2. NMNo3MUUOHHDbIE NapaMeTpbl

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

Suyrcio

Hampumep, paccMoTpum cienyollee onpeneyienne QyHKINN dept:

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

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

4.2.3. NHpeKkcbl 3/71eMeHTOB
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4

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

BbIpaXeHHEe [ HHIEeKC]

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

BbIpaAXEHHE | HUXHHH HHIEKC:BEPXHHH HHIOEKC]

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

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

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

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

(bynxumnga_maccus (a, b)) [42]

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

2.4. BbiOop nonna

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

BEIPAXCHHE . HM4__I1OJIA

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

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

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

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

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

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

(cocraBHOM_cTonbern) . *

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

4.2.5. IpuMmeHeHMe onepaTtopa

CyU_IeCTByIOT OBa BO3MOZXKHEBEIX CMHTAKCHCa ITPUMEHEHUA OIIePaTOPOB:

BrlpaxeHue oneparop sopaxenue (OMHAPHBIN WH(DUKCHEINA OIIepaTop)

oneparop sopaxerue (YyHapHBIM IPeUKCHBIN OIIepaTop)

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

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

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

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

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

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

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

IIpumeuyanue

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

4.2.7. ArperaTHblie Bbipa>XeHus

Ae2pezamHoe 8bipadsiceHue TIPeaCcTaBasieT co00l IpUMeHeHNe arperaTHON QyHKIMN K CTPOKaM, BEIOpaH-
HBIM 3aIIpoCcoM. ArperaTtHasi GYHKIHS CBOIUT MHOXXECTBO BXOIHBIX 3HAYEHUH K OOHOMY BBIXOIHOMY, KakK
HaIpuMep, CyMMa WM CpegHee. ArperaTHoe BhHIpaxKeHue MOXKeT 3aIllMChIBAThCS CIIEOVIOIINM 00pa3oM:

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

( WHERE ycnoBue_¢unbTpa ) |

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

( WHERE ycnoBue_¢unbTpa ) |

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

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

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

[ FILTER ( WHERE ycrnoBue_¢uaprtpa ) |

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

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

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

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

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

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

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

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

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

IIpumMeuyaHnue

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

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

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

oHa mony4aeT 50-bIi MPOIEHTUITb, UIU MeAuaHy, 3HaueHus: CTONOIa income M3 TAOMUILI households.
B manHOM cny4ae 0.5 — 3TO HEMOCPEOCTBEHHBIN apTryMEHT; €Clu Obl APOOBb MPOIEHTUJIS MEHSAIACh OT
CTPOKHY K CTPOKE, 9TO HE UMEJIO OBl CMEBICIIA.

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

SELECT

count (*) AS unfiltered,

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

(1 row)

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

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

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

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

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

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

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

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

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

3mech onpenenenue_oxHa 3alIMCHIBAETCSI B BUE

[ mmMg_cymecTByomero_okHa |

[ PARTITION BY Brpaxexnue [, ...] ]

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

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

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

UNBOUNDED PRECEDING
crvemenue PRECEDING
CURRENT ROW

crvemenue FOLLOWING
UNBOUNDED FOLLOWING

W HCKIINYEHHE paMkKH MOXKET OBLITH CIIeAYyIOLINM:

EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.2.9. NpuBeneHus TUNOB

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

CAST ( BelpaxeHHe AS THO )
BRIPAXEHHE: : THII

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

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

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

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

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

IIpumMeuyanue

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

4.2.10. NMNpuMeHeHUe npaBuJZl COPTUPOBKHU

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

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

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

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

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

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

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

3aMeThTe, YTO B OCJIEIHEM ClIydae mpeajoxkeHne COLLATE qo0aBIeHO K apryMeHTYy OIlepaTopa, Ha Je-
CTBUE KOTOPOTO MBI XOTUM IOBNUATE. [Ipu 3TOM He UMeeT 3HaUeHUs, K KaKOMy UMeHHO apryMeHTy oOlle-
paropa unu GyHKIuu nobdaBisgeTcs COLLATE, TakK KakK IIPaBUJIO COPTUPOBKY, IPUMEHSIEMOE K OIlepaTopy
unu QyHKIIMM, BEIOUPAETCS IIPU PAaCCMOTPEHUU BCEX apT'yMEHTOB, a SBHOE IIPeJiokeHue COLLATE Iie-
peonpenenseT IpaBujia COPTUPOBKHU [JId BCEX APYrux aprymeHToB. (OpHako mobaBiieHUe pa3HbIX Ipef-
JIOKEeHUU COLLATE K HECKOJIBKUM apryMeHTaMm OyneT ommOkoii. [TogpobHee 06 atom cM. Paspen 23.2.)
Takum 00pa3oM, 9Ta KOMaHa BEIZACT TOT XK€ pe3ynbTar:

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

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

4.2.11. CKanspHblie noas3anpochl

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

Hampuwmep, cremyommii 3ampoc HaXOOUT CaMBIM HaCeIEHHBIN IOPO/ B KaXKA0M IIITaTe:
SELECT name, (SELECT max (pop) FROM cities WHERE cities.state = states.name)
FROM states;

4.2.12. KOHCTPYKTOpPbI MAacCUBOB

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

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

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

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

{1,2,23}
(1 row)

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

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

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

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

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

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

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

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

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

array

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

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

SELECT ARRAY[]::integer([];

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

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

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

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

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

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

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

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

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

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

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

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

IIpumMeuyanue

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

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

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

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

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

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

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

11
(1 row)

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

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

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

4.2.14. NMpaBusia BbIYUCJIEHUSA Bbipa>keHum

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

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

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

BO, peajn30BaHHON B HEKOTODHIX SI3bIKAX IIPOTPaMMUPOBAHMUS.

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

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

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

OmHako CASE He BCerfa cliacaeT B MONOOHBIX ciy4dasxX. [loKa3aHHBIN BBIIIIE MPUEM IIJIOX TEM, YTO HE
IpenoTBpalllaeT paHHee BHIUNCIIeHNe KOHCTAaHTHRIX ToABEIpaxkeHuii. Kak onucano B Pasgene 40.7, GyHK-
MU U OIlepaTOpPhl, TIOMEeYEeHHbIe KaK IMMUTABLE, MOTYT BBIUUCIISATHCS MPU IIJITAHUPOBAHUU, a HE BHIMIOJI-
HeHHnHU 3anpoca. [losTomy B mpumMepe

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

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

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

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

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

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

4.3. BbI30B (pyHKL MM

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

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

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

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

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

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/IH concat_lower_or_upper UMEET OBa 00s13aTeJIbHBIX IIapaMeTpa: a 1 b. KpOMe TOro, €CTh OOUH
Heo0s13aTeJIbHLIN TapaMeTp uppercase, KOTOPHIM 110 YMOJTYAaHUIO UMeeT 3HadeHue false. APDTYMEHTHI a ¥
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUU UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT IIapaMeTpa
uppercase. OcTanbHBIE TOHKOCTH peanu3aluu GyHKIUY ceryac He BazKHHI (mogpo6Hee 0 HUX pacCKa3aHo
B ['maBe 40).

4.3.1. No3MuMoOHHaA Nepepaya

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

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

HELLO WORLD
(1 row)

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

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

hello world
(1 row)

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

4.3.2. AMeHHana nepepaya

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

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

hello world
(1 row)

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

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

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

HELLO WORLD
(1 row)

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

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

HELLO WORLD

(1 row)

4.3.3. CMewmaHHaA nepepaya

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

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

HELLO WORLD

(1 row)

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

IIpuMmeyanue

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

46



NnaBa 5. OnpepeneHve AaHHbIX

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

5.1. OcHOBbI TabnuUL

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

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

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

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

CREATE TABLE my_first_table (
first_column text,
second_column integer

)i

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

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

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

)i

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

47



OmnpeneneHue JaHHBIX

IToocka3ka

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

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

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

DROP TABLE my_first_table;
DROP TABLE products;

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

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

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

5.2. 3HaYeHuMA No yMOJTYaHUIO

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

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

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

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

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

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

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

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs no3xe B [lompasnerne 8.1.4.

5.3. FleHepupyeMbie CTONOLbI

I'enepupyeMsrii cTonOe1] SIBISAETCS CTOIOIOM 0CO00OT0 POAa, KOTOPHIM BCErga BHIYUCIISAETCS U3 OPYTUX.
Takum o6pa3om, Oyt CTONOLIOB OH SBJISIETCS TEM XK€, UeM IMpPeACcTaBieHue aist Tabnuusl. EcTh gBa Tuma
TEeHEePUPYEMBIX CTOJIOIIOB: COXpPaHEHHBIE U BUPTyaibHEIe. COXPaHEHHBIW TeHEPUPYEMBIN CTOI0EI] BEIYHC-
JITeTCsl IPU 3anucu (qoOaBIeHMU WU U3MEHEHUWN) U 3aHMMAaeT MEeCTO B TabJuIle Tak ke, KakK U O0bId-
HBIM cTONOel. BUpTyanbHEIN reHepUPyeMBId CTOI0eI] He 3aHUMaeT MEeCTa U BEIYUCIISIETCS IIPU YTEHUU.
ITosTOMy MOXKHO CKa3aTh, YTO BUPTYaJILHLIN I'€HEPUPYEMEIH CTONIOEI T0X0XK Ha IPENCTaBJIEHUE, a COo-
XPaHEHHBIM TeHePUPYEMBIN CTOI0EI] — Ha MaTepHUan30BaHHOE ITPeACcTaBlIeHNE (3a UCKITIOUEHUEM TOTO,
YTO OH BCerpa oOHOBIISIETCS aBTOMaTH4ecKu). B HacTosimee Bpems B Postgres Pro peanu3oBaHbl TOJTBKO
COXpPaHEHHBIE T€HEPUPYEMEBIE CTOJIOLIEL.

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

CREATE TABLE people (

ce ey

height_cm numeric,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[JomonmHUTENbHBEIE 3aMedYaHusI KacaloTCI UCIOIb30BaHUS TeHepupyeMbIX CTONOIIOB.

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

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

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

5.4. OrpaHunyeHusn

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

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

5.4.1. OrpaHn4YeHUA-NpPoOBEPKHU

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

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

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

product_no integer,

name text,

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

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

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

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

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

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

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

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0),

discounted_price numeric,

CHECK (discounted_price > 0 AND price > discounted_price)
)

9TO Hmeyo BKyca.

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

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

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

IIpuMmeyanue

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

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

IIpumMeuyanue

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

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

5.4.2. OrpaHunyeHumsa NOT NULL

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

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

)i

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

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

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

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

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

)

¥ 3aTeM BCTABUTH KJIIOYEBOE CJIOBO NOT, rge HOTpGGyeTCH.

ITogcka3ka

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

5.4.3. OrpaHu4YeHUs YHUKaNIbHOCTH

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

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

)

B BHU[E OIrPpaHUYEeHUA CTOH6LI8. U TakK:

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

)i

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

CREATE TABLE example (

a integer,

b integer,

c integer,

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

Brl MOXKeTe Ha3HaYUTh YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHBIM o6pa30M:

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

)i

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

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

5.4.4. NMepBUYHbIE KJIIOYMU

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

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

)i

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

)i

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

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

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

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

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

5.4.5. BHewHue KJo4u

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

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

CREATE TABLE products (

product_no integer PRIMARY KEY,

name text,

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

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

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

ITpembioyInyo KOMaHOy MOXHO COKPATUTh TakK:

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

OrpaHquHmo BHEIITHET O KJII04Ya MO2KHO Ha3HA4YUTh UMs CTaHOapPTHBEIM CIIOCOOOM.

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

CREATE TABLE t1 (
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a integer PRIMARY KEY,

b integer,

c integer,

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

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

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

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

)i

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

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

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

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

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

)

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

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

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

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

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

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

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

)i

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

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

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

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

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

5.4.6. OrpaHU4YeHUA-UCKITIOYEHUA

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

)i
IToompo6GHee 06 3TOM CM. CREATE TABLE ... CONSTRAINT ... EXCLUDE.

HpI/I JIOﬁaBJIeHI/II/I OrPaHNYEeHUA-UCKIIIOYEHU A GYI[GT aBTOMaAaTH4YE€CKH CO30aH MHOEKC TOI'o THUIIa, KOTOpLIfI
YKa3aH B 00BSIBIEHUU OrpaHUYEHUd.

5.5. CucteMHble cTonou bl

B xaxkmoit Tabuile eCTb HECKOJIBKO CUCMEeMHbIX CmOﬂ6lL08, HEesABHO OHpeJIeHéHHBIX cucteMou. Kak cnep-
CTBUE, UX UMEeHa HeJlb3s MCIIOIb30BaTh B KAUYECTBEe MMEH IT0Ih30BaTEJILCKUX CTOJOIIOB. (3aMeTbTe, UTO
9TO HE€ 3aBHCHUT OT TOI'O, sABJIAE€TCSA JIX MM KJIIIOYEBBIM CJIOBOM HJIN HET; 3aKJIIOYEeHHE MMEHHU B KaBBEIYKHU
He TToOMOXKeT n306exKaTh 3TOTO Ol"paHI/I‘-IeHI/IH.) OTH CTONOIBI HE MOJIKHEI Bac 6€CIIOKOUTDH, BaM JIMIIL IO-
CTaTOYHO 3HaTh 00 ux CyllleCTBOBaHUH.

tableoid

HNpentudurkatop o0beKTa O TabIuILl, comepKallel CTPOKY. ITOT cTojib6ell ocoOeHHO MOoJie3€eH IIis
3aIpoCcoB, UMEIOIIUX [IeJI0 C CEKIMOHUPOBaHHLIMU TabnuitamMu (cM. Pa3gen 5.11) unu nepapxueit Ha-
cnepoBanuga (cMm. Paspmen 5.10), Tak Kak 0e3 Hero CjlI0XKHO ONPENeNiuTh, U3 KaKo! TabJIuILl BhIOpaHa
cTpoka. CBsi3aB tableoid CO CTONOIOM oid B Tabmuile pg_class, MOXKHO OyOeT IIOMYyYUTH UM Tab-
JIUIIHI.

xmin

Npentudukartop (Kom) TpaH3akKIuU, NOOABUBIIEH CTPOKY 3TOM Bepcuu. (Bepcusi CTpokKu — 3TO €€
UHOUBUOYyalbHOE COCTOSHUE; IIPU KaXAOM M3MEHEHUM CO3TaETCs HOBas BEPCUS OOHOM U TOM XKe
JIOTUYECKOU CTPOKMU.)

cmin

Homep KoMaHOh (HauuHAsA C HYJsI) BHYTPY TPaH3aKI[WK, JOOABUBIIEH CTPOKY.

Xmax

UpenTudukaTop TpaH3aKOUU, YOAIUBIIEH CTPOKY, uinu 0 Oy HeymaJleHHOM BEPCUU CTPOKHU. 3HaYe-
HUE 3TOr0 CTOI0IIa MOKET ObITh HEHYJIEBBIM U AJIS1 BUAMMOM BEPCUU CTPOKM. ITO OOBIYHO O3HAYAET,
4TO yHansomas TpaH3aKnus eme He OpUta 3adUKCUpPOBaHa, UK yOalieHue OBIJI0 OTMEHEHO.

cmax

HoMmep KoMaHOH B yaasiiolled TpaH3aKIIUKU WA HOJIb.

ctid

®duU3MYECKOe PaACIIOJIOKEHNE NAHHON BEPCUU CTPOKM B TabmuIle. 3aMEeThTE, YTO XOTS IO ctid MOXKHO
O4YeHb OBICTPO HAWTH BEPCHUIO CTPOKHU, 3HAUEHUE ctid M3MEHHTCS IIPU BHIIOTHEHWU VACUUM FULL.
Takum 060pa30oM, ctid HeJlb3s MPUMEHSITh B KaUeCTBe [OITOCPOYHOTO UAeHTUDUKATOPA CTPOKH. [IyIst
UAeHTUPUKAIINY TOTUYECKUX CTPOK CIIeyeT UCIOIb30BaTh TEPBUYHEBIN KITIOY.

B Postgres Pro Enterprise umenTuduKaTOphl TPAaH3aKIIUN peann30BaHbl KakK 64-0UTHBIE CUETYUKH, UTO
TI03BOJISIET IPEOOTBPATUTh 3allUKIINBaHIE UAEHTU(GUKATOPOB. 3a moapodHoCTsIMU oOpaTUTeCh K [Tompas-
memny 24.1.5.

HNpenTtudukaTophl KOMaH 32-0UTHBIE. DTO CO3HAET XKECTKUN TUMUT Ha 232 (4 munnuappga) komaHg SQL
B OOHOM TpaH3aKIuu. Ha mpakTuKe 3TO He mpobiieMa — 3aMeThTe, YTO 3TO TUMHUT 4Yuciia Komaung SQL,
a He KonuvyecTBa oOpabaTeiBaeMbIX CTPOK. KpoMme Toro, ugeHTHGUKATOP IIOIy4aloT TOJILKO Te KOMaHOH,
KOTOpHIE GaKTUYECKU U3MEHSIOT coflepKuMoe 0a3bl JaHHBIX.

5.6. I3MeHeHue Tabnuy,
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Ecnu BHI co3pmanu TAOMWIIEL, @ 3aTeM IIOHSIIH, YTO OOIYCTHUIIH OIIMOKY, MM M3MEHUIINCh TPeOOBaHUS
BaIllero IIPUJIOXKEHWsI, BB MOXKeTe yIalIuTh eé U CO3TaTh 3aH0oB0. Ho 3To OymeT HeynoOHO, ecitu Tabmuiia
yXKe 3amojIHeHa JaHHBIMH, UJIH €CJIHM Ha Heé CCBhUIAIOTCS Opyrue oObeKThl 0a3bl JaHHBIX (HAITpuMep, II0
BHeIlIHeMYy Kiiouy). ITosaTomy Postgres Pro mpemocTaBisieT HaOoOp KOMaHI [jIsT MOOHU(UKAIIMK TaOIIHII.
3aMeThTe, YTO 3TO II0 CYTH OTJIMYAEeTCsS OT U3MEeHEHHUS HaHHBIX, COOepzKalluxcs B TabIuie: 30ech MBI
o6cyxOgaeM MOOU(PUKAIINIO OIIpedeIeHUsI, UIU CTPYKTYPHI, TaOJIHIIE.

Brl MmoxkerTe:

¢ JloGaBmIATL CTOIOIIBI

e VamansaTh CTONIOIIRI

¢ JTo6aBnsiTh OTPaHUYEHUS

* V@oanarts orpaHUYEHUs

e HM3MeHSATh 3HAUEHUS 10 YMOTYAHUIO
e H3MeHSITh THUIILI CTOJIOIIOB

e TleperMeHOBHIBAThH CTOJIOIIEI

e TleperMeHOBBIBATH TAOIMUIIEI

Bce aTu melicTBUSA BHINOJIHAIOTCS C HMoMoINbi0 KoMaHOe ALTER TABLE; mogpoOHee 0 Hel BEI MOXKETe
y3HaTh B €€ CIIpaBKe.
5.6.1. Nob6baBneHue crondbua
Ho6aBuUTL cTONIOEIl BBl MOXKETe TaK:
ALTER TABLE products ADD COLUMN description text;

Hosrlil cTon6ell 3an0JIHSIeTCS 3aaHHbIM [IJIsI HETO 3Ha4YeHHeM [0 yModaHuio (unu 3HauenuneM NULL,
ecyy BBl He No0OaBUTe yKa3aHue DEFAULT).

IToocka3ka

Hauwnas ¢ Postgres Pro 11, mo6aBnerue cTosb11a C MOCTOSIHHLIM 3HaYEeHUEM I10 YMOJTYaHUIo 0oj1ee
He O3Ha4vaeT, 4TO IIPHU BBIIIOJIHEHHMHW KOMaHObl ALTER TABLE GYI[YT WU3MEHEHEI BCe CTPOKHU T&6J’II/IHBI.
BMecTo 9TOTO yCTAaHOBIEHHOE 3HAYEHUE II0 YMOJTYaHUIO Oy[eT IIPOCTO BHIAABATLCS IIPU CIIEOYIO-
1eM oOpaleHuu K CTPOKaM, a COXPAaHUTCS B CTPOKAX IIPH mepe3anucu Tabnulikl. Bnaromaps aTo-
My omepaius ALTER TABLE M C O0IbIIMMU TaGIUIIaMHU BHITIOTHSIETCS OYEHBb OBICTPO.

OmHaKOo eciiy 3HaueHHe 10 YMOIYaHUI0 U3MEeHUYHBoOe (HallpuMep, 3TO clock_timestamp () ), B Kaxk-
OyI0 CTPOKY HYKHO OyHoeT BHECTH 3HaUYeHHe, BEIUHUCJIEHHOEe B MOMEHT BBIIIOTHEHUSA ALTER TABLE.
Yrtobrl n36eKaTh MOTEHIIMAILHO OJINTEJIbHON OoIlepallui U3MeHEeHUsI BCeX CTPOK, eCIH BhI MJIaHU-
pyeTe 3amoIHUThL CTOJIOEeI] B OCHOBHOM He 3HAUeHHSMHU II0 YMOJYaHUIO, IydIlne OymeT moOaBUTh
ctosber] 6e3 3HaYEHUS 10 YMOJTYAHHUIO, 3aTEM BCTAaBUTh TPeOyeMble 3HaYEHUSI C IIOMOIITbI0 UPDATE,
a ITIOTOM OIIpedenuTh 3HaUYeHue 110 YMOJTYaHWIO, KaK OIMKUCAHO HUXKE.

HpI/I 3TOM BEI MO2KETe CPa3y OIIpeneyIuTh OrPaHUYEeHUA CTO.TI6LIa, UCIIONIB3yA OOBIYHBIN CUHTAKCHUC:
ALTER TABLE products ADD COLUMN description text CHECK (description <> '');

Ha camom perne 3gech MOXKHO MCIIOJIb30BaTh BCE KOHCTPYKIINHK, OOIIyCTHUMEIE B OIIpeneJIEeHnu CTO_TI6I_I8. B
KOMaHOe CREATE TABLE. [IoMHHTE OOHAKO, YTO 3HAUYEHHUE II0 YMOJIYaHHUIO OOJIZKHO YOOBJIETBOPATE OaH-
HBIM OT'DaHUYEHUAM, YTOORI orepanusa ADD BBIIIOJITHMUJIACH YCIIEIIIHO. Brl TakKe MOzKeTe cHadajla 3aloj-
HUTD CTOJ'I6€‘I_I IIPAaBUJIBHO, 4 3aTeM I[O6aBI/ITb OrpaHHUYEHUuA (cMm. HI/I}Ke).

5.6.2. YpaneHue ctondbua
YJIaJ'[I/ITB CTOHﬁeI_I MOZXHO TakK:

ALTER TABLE products DROP COLUMN description;

IlaHHBIE, KOTOPBIE GBI B 3TOM CTOJIOIlE, MCYe3aloT. BMecTe co CTONOIIOM yOalsioTCS M BKIIOYAOIINe
ero orpaHudeHus Tabnuibl. OMHAKO eCIK Ha CTOJIOeI] CChIIaeTCs OTPaHUYeHNE BHEIITHeT 0 K/II04a APyroM
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Tabnuubl, Postgres Pro He yoanuT 3TO OrpaHUYeHNe HesIBHO. Pa3pelIuTs yaarleHne BCeX 3aBUCSIINX OT
9TOro ctonbiia 06BEeKTOB MOXKHO, T0OaBUB YKa3aHUue CASCADE:

ALTER TABLE products DROP COLUMN description CASCADE;

OO MeXaHu3M, CTOSIIIUHI 3a 9TUM, OIUCHIBaeTcsa B Pasmerne 5.14.

5.6.3. lobaBneHue orpaHu4YeHun
151 moGaBIeHUs OTPAaHUYEHUS UCIIOIb3yeTCsI CHHTAKCUC OrpaHuYeHus 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;

Yrtob6sl fobaButh orpanndyenne NOT NULL, koTopoe Henb3s 3alrcaTh B BUOE OTPaHUUYEHUS TaOIUIIHL,
HUCIIOIb3YUTE TAKOU CUHTAKCHUC:

ALTER TABLE products ALTER COLUMN product_no SET NOT NULL;

OrpanuuyeHue MPOXOOUT MPOBEPKY aBTOMAaTUYEeCKU 1 OymeT moOaBIeHO, TOJIPKO €CJIM €My yOOBJIeTBOPS-
IOT MAHHBIE TaOJINIIHL.

5.6.4. YpaneHue orpaHuyeHus

s yoaneHus orpaHUYeHMs Bhl JOIXKHBI 3HaTh ero uMsA. Eciu Bel He IpUCBauBalid eMy UMS, 9TO HESIBHO
cHejiaza CHCTeMa, M Bl OJIXKHEBI BEIICHUTEL €T0. 30eCh MOXKeT OLIThH MoJIe3Ha KoMaHma psql \d umg_rab-
nunsr (MM OPYTHE NPOTpPaMMEbI, TTOKa3kbIBalolie MOoapoOHy0 uHpopManuio o Tabnuiax). 3Has UM, BB
MOXKeTe MCII0JIb30BaTh KOMaHOy:

ALTER TABLE products DROP CONSTRAINT some_name;
(Ecnu BB UMeeTe [1eJI0 C MMEHEM OTPaHNYeHUs BUa $2, He 3a0ymbTe 3aKJIIOUYUTh €T0 B KaBBIYKHU, YTOOH

9TO OBIJI AOMYCTUMBIN UAeHTU(GUKATOD.)

Kak un IIpU yOoaJlIeHnu CTOH6H8., €CJIX BB XOTUTE YOAJIUTh OrPaHNY€HHEe C 3aBUCUMBIMU O6']:€KT8.MI/I, oo-
0aBbETE YKa3aHue CASCADE. HpnmepOM TAKOM 3aBUCHUMOCTH MOXKET OBITh OrpaHN4Y€eHNe BHEIIIHEr o KJIl04a,
CBsA3aHHOE CO CTO.TI6LIaMI/I OIrpaHHUYEHUA IIEPBUYHOI'O KJIF04a.

Tak MOXKHO ymanauTh orpanuydeHnus Jro0bx TuioB, Kpome NOT NULL. Yto6w yoanuTh orpanudenue NOT
NULL, ucnonbs3yiTe KOMaHOy:

ALTER TABLE products ALTER COLUMN product_no DROP NOT NULL;

(BcriomuuTe, uto v orpanudenuit NOT NULL HeT UMéEH.)

5.6.5. N13aMeHeHue 3Ha4YeHMA NOo YMOJIYaHUIO
Hazuauuts CTOJ‘I6HY HOBO€ 3Ha4Y€HHue 110 YMOJIYaHKWIO MOXKHO TakK:
ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;

3aMeThTe, YTO 9TO HUKAK He BIMSET Ha CyLlIeCTBYIOIIIHuE CTPOKHU TabIuUIEI, a IIPOCTO 3a[aéT 3HaUYEHUe 10
YMOJIYaHHUIO OJIA IMOCJIEeAYIOINUX KOMaHg INSERT.

Yto6Bl yOanuTh 3HaUEeHUE 10 YMOTYAaHUIO, BEIIIOJTHUTE:
ALTER TABLE products ALTER COLUMN price DROP DEFAULT;
ITpu 3TOM IO CYTH 3HAYEHUIO 110 YMOI4YaHUIo ImpocTo npucBauBaeTcss NULL. Kak crencTBue, OMMNOKU
He OyOeT, ecliu BHI MIOIBITAETECh YOATUTh 3HAYEHUE 110 YMOJIYaHUIO, HEe ONpeNesIEHHOe SIBHO, TaK Kak
HEesIBHO OHO cyIecTByeT u paBHO NULL.

5.6.6. N3MeHeHMe TUNa paHHbIX CTONOLA
Yrto6nl peobpa3oBaTh CTONOEI B OIPYTOM TUII AAHHBIX, UCTIIOJIL3YITE KOMAHOY:

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

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

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

ALTER TABLE products RENAME COLUMN product_no TO product_number;

5.6.8. NepenmeHoBaHue Tabnunubl

TabmuIly MOKHO TIeperMeHOBaTh TakK:

ALTER TABLE products RENAME TO items;

5.7. NpaBa

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

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

ITpaBO U3MEHSTD UJIN YOAJISATH OOBEKT SIBIISIETCS HEOTHEMJIEMEIM ITPABOM BJjlafie/iblla 00bEKTa, ero Hejlb-
351 TUIIUTHCS WX IepenaTh apyroMmy. (OOHaKO KakK M BCe OPYTHe IIpaBa, 3TO IPaBO HACJIEAYIOT YJIEHH
ponu-Bnamenbliia, cM. Paszmen 21.3.)

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

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

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

GRANT UPDATE ON accounts TO joe;

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

9TOr0 THUIIA.

II711 Ha3Ha4YeHU s ITpaBa BCEM POJIIM B CUCTEME MOXKHO HCII0JIb30BaTh CIIelaIbHOE UMS «POJIN»: PUBLIC.
TakXke OjIst yIPOIEHUS yIIPaBIIeHUWs POJISIMH, KOrga B 0a3e JaHHBEIX €CThb MHOXKECTBO MOJIb30BaTeIeH,
MOZKHO HAaCTPOUTh «I'PYIMIOBEIE» POJIH; IOApPoOHee 06 3ToM cM. ['taBy 21.

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

REVOKE ALL ON accounts FROM PUBLIC;

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

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

Bce CyHIeCTBYIOIIYE IIPaBa IMepevYuCJI€Hbl HUXKE:
SELECT

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

INSERT

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

UPDATE

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

DELETE

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

TRUNCATE

[T03BOISET OMYyCTOWIATh TAOIHUIy C TIOMOIIBIO TRUNCATE.

REFERENCES

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

TRIGGER

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

CREATE

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

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

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

CONNECT

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

TEMPORARY

ITo3BomsieT co3maBaTh BPpeMEHHBIE TAOIUIILI B OIIpeAeIEHHON 6a3e JaHHBIX.

EXECUTE

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

USAGE

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

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

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

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

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

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

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

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

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

Taonuna 5.1. CokpaméHabie 0003HaYeHus1 npaB B ACL

IIpaBo CokpalieHue IIpuMeHHMBbIE€ THNIHEI 00HEKTOB

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

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

HUe)

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

DELETE d TABLE

TRUNCATE D TABLE

REFERENCES x TABLE, cTOn0OeI TabmIuIlbl

TRIGGER t TABLE

CREATE C DATABASE, SCHEMA, TABLESPACE

CONNECT c DATABASE

TEMPORARY T DATABASE

EXECUTE X FUNCTION, PROCEDURE

USAGE U DOMAIN, FOREIGN DATA WRAPPER, FOREIGN SERVER,

LANGUAGE, SCHEMA, SEQUENCE, TYPE

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

Ta6auna 5.2. CBogKa mpaB JOCTyma

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

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

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

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

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

Torpma koMmaHma \dp B psql mokaxKeT:

=> \dp mytable
Access privileges

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

\

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

(1 row)

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

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

5.8. MNOANTUKM 3aLLUTbI CTPOK

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

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

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

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

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

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

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

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

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

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

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

CREATE POLICY account_managers ON accounts TO managers
USING (manager = current_user);

DTa MOJUTHKA HEesIBHO ITopa3yMeBaeT U MpeaoxkeHne WITH CHECK, MAEHTUYHOE IIPenIoXeHuIo USING,
TIO3TOMY YKa3aHHOe OTpaHHYeHNe IMIPUMEHSETCS U K CTPOKaM, BEIOMpPaeMbIM KOMaHIOOM (TakK YTO OOWH
MeHeOXKep He MOXKET BHIIIOIHUTh SELECT, UPDATE MJIM DELETE [JIS CYIIECTBYIOIINX CTPOK, IpUHAaaIexka-
MUX OPYTOMY), M K CTPOKaM, U3MeHsIeMbIM KOMaH/IOM (TaK 4TO KOMaHOaMu INSERT ¥ UPDATE HEJIb35 CO-
37maTh CTPOKM, IPUHAAJIeXKallue APyroMy MeHeIXKepy).

Ecnu pone He 3amaHa, mub0 3aJaHO CIelWaIbHOE UMS MOIb30BaTENS PUBLIC, MOMUTUKA TPUMEHSIETCS
KO BCEM II0JIh30BATENSAM B aHHOU cucTtemMe. YTOOH BCE MOMb30BATENN MOTIHM 0OPATUTHCS TOJIBKO K COO-
CTBEHHOM CTPOKE B TaOJIHIIE users, MOXKHO IIPUMEHHUTD IIPOCTYIO IIOJIUTUKY:
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CREATE POLICY user_policy ON users
USING (user_name = current_user);

910 paboTaeT MOmOOHO MPENBIAYIIEMY IIPUMEDY.

YTo6BI OIPENENUTD OJI CTPOK, HOOaBIsIEMEIX B Ta0JIHIY, OTHAEIbHYIO IOJIMTUKY, OTIIMYHYIO OT IIOJINTUKH,
OTPaHUYMBAIOIIEH BUIUMBIE CTPOKH, MOXKHO CKOMOWHHUPOBATh HECKOILKO MONMUTHUK. Clemyrolias mapa
TIOJIUTHK IIO3BOJIUT BCEM II0JIb30BATEJIIM BUIETH BCE CTPOKHU B TAOJIHIIE users, HO U3MEHSITh TOJILKO CBOIO
COOCTBEHHYIO:

CREATE POLICY user_sel_policy ON users
FOR SELECT
USING (true);

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

I71s1 KoMaHObl SELECT 9TH ABE MOJIUTUKN 00BeOUHSIOTCS Ollepaliel OR, TaK YTO B UTOTE 3TO ITO3BOJISIET
BRIOMpPATH BCE CTPOKU. [IJIs1 KOMaH[ APYTHUX TUIIOB TPUMEHSIETCS TOJIBKO BTOPAs IMOMUTHKA, U 9(PDHEKT TOT
JKe, 4YTO U paHbIIIe.

3aIIuTy CTPOK MOZKHO OTKITIOYHUTh TaK 7K€ KOMaHOOMW ALTER TABLE. IIpy OTK/IIOYEHHUH 3AITUTHI, IIOJTUTHKH,
ompenesiEHHBIE OIS TAOJHIIEI, HEe YOAJSIOTCS, a IPOCTO UTHOPUPYIOTCs. B pesynbraTe B Tabmuile OymyT
BUOHBEI M MOTYT MOOUGMUIIMPOBATLECS BCE CTPOKH, C YUETOM OTPaHHYEHUWN CTAHOAPTHOM CHUCTEMEl IpPaB
SQL.

Huxxe nokas3aH paBBépHYTbeI IIpuMeEP TOTrO, KaK 3TOT ME€XaHN3M 3allTUThI MOZKHO IIPUMEHATH B ITPOKM3BO/I-
CTBeHHOU cpene. Tabmuila passwd UMUTUDPYET ¢daiin maponei B Unix:

—— IlpocTo¥ npuMep Ha Oasze danna passwd
CREATE TABLE passwd (

user_name text UNIQUE NOT NULL,
pwhash text,
uid int PRIMARY KEY,
gid int NOT NULL,
real_name text NOT NULL,
home_phone text,
extra_info text,
home_dir text NOT NULL,
shell text NOT NULL

)

CREATE ROLE admin; —-—- ADMHHHCTPAaTOP

CREATE ROLE bob; —— OOBLIUHBIH TTONL30OBATENb

CREATE ROLE alice; —- OOBIUHBIM MONb30BATENb

—— Hanomndendue TabIMULEBL
INSERT INTO passwd VALUES

('admin', 'xxx',0,0, '"Admin', '111-222-3333"',null, '/root"', '/bin/dash');
INSERT INTO passwd VALUES

('bob', 'xxx',1,1,'Bob"', '123-456-7890"',null, '/home/bob"', '/bin/zsh"');
INSERT INTO passwd VALUES

('alice', "xxx',2,1, 'Alice"','098-765-4321"',null, '/home/alice', '/bin/zsh"');

—— Heo6xOOMMO BKIIOUUTHL OId STOH TaOIUIE 3aMUTYy Ha YPOBHE CTPOK
ALTER TABLE passwd ENABLE ROW LEVEL SECURITY;

—— Co3nmaHHe MNOIHTHK

—— AIMUHHCTPATOP MOXET BHIETb M HOOaBNAThH IOObBE CTPOKHU

CREATE POLICY admin_all ON passwd TO admin USING (true) WITH CHECK (true);
—— OObIUYHBEIE MONbL30OBATENM MOI'YT BHIOETH BCE CTPOKH

67



OmnpeneneHue JaHHBIX

CREATE POLICY all_view ON passwd FOR SELECT USING (true);
—— OObIuHBIE TIONB30OBATENU MOTYT HM3MEHdTh COOCTBEHHBIE OAHHBIE, HO
—— He MOTyT 3alaThb NPOU3BOINLHYIO O060NOUKY BXOOa
CREATE POLICY user_mod ON passwd FOR UPDATE
USING (current_user = user_name)
WITH CHECK (
current_user = user_name AND
shell IN ('/bin/bash', '/bin/sh','/bin/dash', '/bin/zsh','/bin/tcsh')
)i

—— AIOMUHUCTPATOPH MONyUYaloT BCe OOLIUHBIE MIpaBa
GRANT SELECT, INSERT, UPDATE, DELETE ON passwd TO admin;
—— [onb30BaTENdM pal3pemaeTcd uYTeHHEe TONbKO OOmemOCTYIHBIX CTONOIIOB
GRANT SELECT
(user_name, uid, gid, real_name, home_phone, extra_info, home_dir, shell)
ON passwd TO public;
—— [lonmb30OBaTENdM paspeumaeTcd H3MeHeHUe ONpenenéHHbBIX CTOINOIIOB
GRANT UPDATE
(pwhash, real_name, home_phone, extra_info, shell)
ON passwd TO public;

Kaxk u mobrle cpeacTBa 3alllUTH, BaKHO IIPOBEPUTDH MOJUTUKH, U YOEOAUTHCS B TOM, YTO OHM pPaboTaioT

oxupgaeMbIiM 00pa3oM. [IpUMEHUTENFHO K IPeAbIAyIIeMy IPUMEePy, 3TH KOMaH/Ibl ITOKa3kIBAIOT, YTO CHU-
cTeMa pas3pelleHni paboTaeT KOPPEKTHO.

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

SET
postgres=> table passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir
shell
——————————— e e e e s e e
+ ___________
admin | xxx \ 0 | 0 | Admin | 111-222-3333 | | /root
/bin/dash
bob | xxx \ 1 | 1 | Bob | 123-456-7890 | | /home/bob
| /bin/zsh
alice | xxx \ 2 1 | Alice | 098-765-4321 | | /home/alice
/bin/zsh
(3 rows)

—— IlpoBepuM, UTO MOXEeT HenaTb AnuUca
postgres=> set role alice;

SET

postgres=> table passwd;

ERROR: permission denied for table passwd

postgres=> select user_name, real_name, home_phone,extra_info,home_dir, shell from passwd;

user_name | real_name | home_phone | extra_info | home_dir shell
——————————— -4 4
admin | Admin | 111-222-3333 | | /root /bin/dash
bob | Bob | 123-456-7890 | | /home/bob /bin/zsh
alice | Alice | 098-765-4321 | | /home/alice /bin/zsh
(3 rows)
postgres=> update passwd set user_name = 'joe';
ERROR: permission denied for table passwd
—— Amuca MOXeT UH3MEeHUTH CBOE uMd (none real_name), HO He UMA KOro—nubo Opyroro
postgres=> update passwd set real_name = 'Alice Doe';
UPDATE 1
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postgres=> update passwd set real_name = 'John Doe' where user_name = 'admin';
UPDATE O
postgres=> update passwd set shell = '/bin/xx';

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

postgres=> delete from passwd;

ERROR: permission denied for table passwd

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

ERROR: permission denied for table passwd

—— Anuca MOXeT H3MEeHHUTb COOCTBEHHBIH [IapoNb; IMOMNBITKH MNOMEHdTb Opyrue mnaponu RLS mpocTo
UTHOPUPYET

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

UPDATE 1

Bce momuTHKH, co3gaBaeMbIe [0 3TOTr0, OBIIM Pa3peIIuTeTbHLIMU, YTO 3HAYUT, YTO IIPKU HPHUMEHEHUH
HECKOJILKUX ITOJIUTUK OHU 00LeIUHSIINCE JIOTHYECKUM onepaTopoM «MJIM». X0Ts MOKHO CO30aTh TAaKue
pa3pemmnTenbHble TOJIUTUKY, KOTOPBEIe OYAYT TOJIBKO pa3pelnaTrh JOCTYHI K CTPOKAaM IIPU OIIPeaeTIEHHBIX
YCJIOBHUSIX, MOXKET OBITH ITPOIIle CKOMOMHUPOBATh Pa3peIIuTeIbHbIE IIOTUTUKY C OTPAaHUYUTEIIBHEIMHE (KO-
TOPBIM [OJIKHBI YIOOBJIETBOPSATH 3allMCH U KOTOPHIE OOBEAMHSIOTCS JIOTMUYECKUM olepatopom «H»). B
pa3BuUTHE MPEOBIOYIIEro TpuMepa MBI 06aBUM OrPaHUYUTENbHYIO HOJUTUKY, Pa3pPelIaionly0 agMuHN-
CTpaToOpy, MOAKIIOYEHHOMY Yepe3 JIOKalIbHEIN cokeT Unix, oOpamiaThCsa K 3alIUCAM TabOJIUIL passwd:

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

3aTeM MBI MOXKeM YOeauThCs, YTO agMUHUCTPATOP, ITOOKTIOUYEHHBIN 10 CETH, HE YBUAUT HUKAKUX 3allu-
cel, 6aromapsi 9TOM OTPaHUYUTEIILHOM TIOJIUTUKE:

=> SELECT current_user;
current_user

=> select inet_client_addr();
inet_client_addr

=> TABLE passwd;
user_name | pwhash | uid | gid | real_name | home_phone | extra_info | home_dir |
shell

=> UPDATE passwd set pwhash = NULL;
UPDATE O

Ha mpoBepKYM CCHIIOYHOM 1IEIOCTHOCTH, HaIPUMED, Ha OTPaHUYEHUS YHUKATLHOCTH M BHEIITHHUE KITIOYH,
3aluTa CTPOK HUKOTIa He PacIpoCTpaHseTcs, YTOOB He HapyIllajlach IEeIO0CTHOCTb MaHHBIX. [loaTOMY
OpraHMU3aIlvIo0 ¥ MOJTUTUKHY 3aIlUTH Ha YPOBHE CTPOK HE0OXOIMMO TIIAaTeJIbHO MpopabaThiBaTh, YTOOLI HE
BO3HUKJIM «CKPBIThIE KaHAIbI» YTEYKU HHPOPMAIUU Yepe3 3TU ITPOBEPKH.

B HEKOTODPHIX CTy4Yasix BaxKHO, 4TOOBI 3aITa Ha YPOBHE CTPOK, HA060poT, He mericTBoBana. Hampumep,
pe3epBHOE KOTTMPOBAHUE MOXKET OKa3aThCs MPOBATbHEIM, €CJTH MEXaHW3M 3allIUTH Ha YPOBHE CTPOK MOJI-
Ya He JAaCT CKOTIMPOBATh KaKue-Tub0 CTPOKM. B TakoM ciiydyae BBl MOXKETE YCTAaHOBUTH [JIS TapaMeTpa
KOHUTrypanuu row security 3Hauenue off. 3To camo 1o cebe He OTKIIIOYUT 3alIUTY CTPOK; IIPKU ITOM
mpocto OymeT BhlgaHa ommOKa, €ClIM Pe3yJ/IbTaThl 3ampoca OTQUIIBTPYIOTCS HOIUTUKOM, C TEM UTOOBI
MOKHO OBIJI0 U3YYUTh IPUYNHY OMMNOKN M YCTPAHUTE €€.
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B npuBenEHHEBIX BHINIE IIPHMepax BhIpaXXKeHUS IMOMUTUKHU YVUUTHIBAJIM TOJIBKO TeKylllle 3HaUeHUd B 3a-
IpalluBaeMoOy UM U3MEHsSIeMOM CTPOKe. DTO CaMBIM IPOCTOM M Haubosiee 3hGHEKTUBHEINA 10 CKOPOCTH
BapUaHT; II0 BO3MOXKHOCTHY peanu3aluio 3allluThl CTPOK CJIeAyeT IPOEKTUPOBaTh UMEHHO TakK. Ecniu xe
OJISI IPUHSTUS PEMIEHUsI 0 OOCTyIe HeoOX0OuMo 00paIlaThCs K IPYTUM CTPOKAM UJIM APYTUM TabiuiaM,
5TO MOXKHO OCYIIECTBUTH, IPUMEHS B BEIPAXKEHUAX IIOJIUTHUK BIOXKEHHEIE SELECT UMK QYyHKITUHU, COOED-
XKamue SELECT. OgHaKO y4YTUTE, YTO IIPU TaKOU peaju3alluyd BO3MOXKHEBI YCJIOBUS IOHKM, YTO UPEBaTO
yTe4KOM MHGOpMaIUy, eCIu He IPUHSATH MepPhl IPEIOCTOPOKHOCTU. HanpuMep, paccMOTpuUM CIIenyo-
LIYI0 KOHCTPYKIIUIO TabIIUII;

—— omnpenelneHHe TIPYIN NPHUBUIETHUH
CREATE TABLE groups (group_id int PRIMARY KEY,
group_name text NOT NULL) ;

INSERT INTO groups VALUES

(1, 'low'),
(2, 'medium'),
(5, 'high');

GRANT ALL ON groups TO alice;
GRANT SELECT ON groups TO public;

alice gBngeTCcd AOMHHHCTPATOPOM

—— omnpenelneHHe YPOBHEH MNPUBUIETHH IId [NOIb30BaTeneH
CREATE TABLE users (user_name text PRIMARY KEY,
group_id int NOT NULL REFERENCES groups) ;

INSERT INTO users VALUES
('alice', 5),
("bob', 2),
("mallory', 2);

GRANT ALL ON users TO alice;
GRANT SELECT ON users TO public;

—-— rabnuua, comepxamad s3amumaeMyio HHGOPMAILIHIO
CREATE TABLE information (info text,
group_id int NOT NULL REFERENCES groups);

INSERT INTO information VALUES
('barely secret', 1),
('"slightly secret', 2),
('very secret', 5);

ALTER TABLE information ENABLE ROW LEVEL SECURITY;

—— CTpoka nonxHa ObITh HOCTYMHA OId UYTEHUd/HU3MEHEeHUd [IONb30BaTendM C group_id,
—— OONBbIMM HIM PaBHEIM group_id HmaHHOH CTPOKH
CREATE POLICY fp_s ON information FOR SELECT
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));
CREATE POLICY fp_u ON information FOR UPDATE
USING (group_id <= (SELECT group_id FROM users WHERE user_name = current_user));

—— Mbl 3amumaeM Tabnuuy c uHbopMalued, nonaradch TONbKO Ha RLS
GRANT ALL ON information TO public;

Teneps npenmonoxkum, 4To Anuca (pojib alice) XKeJlaeT 3allMcaTh «CJIerKa CEKPeTHYIO» MH(OopMaIluio,
HO ITPX 9TOM He XO04YeT AaBaTh mallory AOCTYI K Hel. OHa [enaeT CIIeayollee:

BEGIN;
UPDATE users SET group_id = 1 WHERE user_name = 'mallory';
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UPDATE information SET info = 'secret from mallory' WHERE group_id = 2;
COMMIT;

Ha mepB&Iit B3rIsIO BCE HOPMAJIBHO; mallory HY ITPHU KaKUX YCJIOBUSIX He MOIXKHAa YBUIETb CTPOKY «Secret
from mallory». OgHakKo 3mech BO3MOXKHO yCIoBHUe TOHKHU. Eciiu Mannopu (posib mallory) IapajjiejibHO
BBITIOJIHSIET, CKAaXKeM:

SELECT * FROM information WHERE group_id = 2 FOR UPDATE;

U e€ TpaH3aKIUs B peXuMe READ COMMITTED, OHa CMOXKeT YBUAETh «secret from mallory». 3To mpouso-
OET, eCqM €€ TpaH3aKUuA OOUAET A0 CTPOKM information Cpaly IIOCJIE TOTO, KaK 9Ty CTPOKY U3MEHUT
Anuca (posnb alice). OHa 3a610KUpyeTCs, oXKUOass GUKCUPOBAHUS TPaH3aKIUKU AJIHUCH], a 3aTeM IIPOYU-
TaeT U3MEHEHHOE COTEPXKUMOE CTPOKM OJiaromaps MPemJioKEeHUI0 FOR UPDATE. OgHAKO OpU 3TOM H3-
MEeHEHHOe COOepPzKUMOe users He OyIOeT MPOYHUTAaHO HESIBHBHIM 3aIlIPOCOM SELECT, TaK KaK 3TOT BJIIOXKEH-
HBIY SELECT BHITIONHSAETCS 6e3 yKa3aHUs FOR UPDATE; BMECTO 3TOI'0 CTPOKA users YMTAETCS U3 CHUMKAQ,
MIOJTy4eHHOI'0 B HavaJsie 3ampoca. TakuM 00pa30M, BHIpaXKeHUe MOJIUTUKY IIPOBEPSET CTapoe 3HaUYeHue
YPOBHS IPUBUJIETUH II0JIb30BaTENI mallory U MO3BOJISET €l BUIETh U3MEHEHHYIO CTPOKY.

O6o1iTH 3Ty MTPo6IeMy MOKHO HECKOJIBKUMU crioco0amu. [TepBoe MPOCTOe pelIeHrue 3aKII04YaeTCs B UC-
TMOTb30BAHUU SELECT ... FOR SHARE BO BJIOKEHHBIX 3aIlpocax SELECT B IIOJIUTHKAX 3aIlUTHl CTPOK.
OpHaKo [/ 9TOT0 HOTpebyeTcs maBaTh 3aTPOHYTHIM II0JI30BATEISIM IIPAaBO UPDATE B LENIeBOM TabmuIle
(3mech users), YTO MOXKET OBITH HEXKeJaTeNbHO. (X0TS MOXKHO TPUMEHUTD €II€ OAHY MOITUTUKY 3alllu-
THI CTPOK, YTOOBI OHM HE MOTIH MPaKTUYECKU BOCTOJIb30BATHCS 3TUM TIPABUIIOM; JTUOO MTOMECTUTH BJIO-
KEHHBIN SELECT B (YHKIIHIO, OIIPEIeIsSIoIyi0 KOHTEKCT 6e30macHoCTH.) KpoMe 3TOro, akTUBHOE KCII0JTh-
30BaHHE OIOKUPOBOK CTPOK B IIeJIeBOM TabuIle MOXKEeT IIOBJIeYb MPOOIeMbl C IPOU3BOOUTETBHOCTHIO,
0COOEHHO MPH YaCTHX U3MEeHeHUsX. [Ipyroe pelleHue, IPakKTUYHOE, eCIU liefieBasi TabnIuila H3MeHsIeT-
CsI HeYacTo, 3aK/Ii0YaeTcs B 6JIOKUPOBKE 1e1eBOM TalJIHUIEI B PeXXuMe ACCESS EXCLUSIVE ITpU U3MEHe-
HUM, YTOOH HUKAKHe IIapasjie/ibHble TPAH3aKIMKU He BUAEJIN CTaphle 3HaYeHUs CTPOK. JIn6o MOKHO IIpo-
CTO MOKOATHhCS 3aBEPIIEHUS BCEX MapajIeJIbHBIX TPAaH3aKIUH II0CJIe U3MEHEHUs B I[eJIeBOM TabiuIle,
IpexXje 4eM BHOCUTh U3MEHEHHUS, paCCYNTaHHbLIE Ha HOBBIE YCIIOBUS 6€30ITacCHOCTH.

3a momoHUTENbHBIME nogpobHocTaMH obpaTtutech K CREATE POLICY u ALTER TABLE.

5.9. CxeMbl

KnacTep 6a3 manubx Postgres Pro cogepAKuT oguH WM HECKOJILKO MMEHOBAHHBIX 9K3eMIUISIPOB 6a3. Ha
YPOBHE KJIaCTepa CO3[Al0TCs POJIK U HEKOTOPHIE APYTHe OOBEeKTEL. [IpH 9TOM B PaMKax OJHOTO MOMAKIIIO-
YeHHsI K CepBepy MOXKHO oOpaIaThCs K JAaHHBIM TOJIPKO OOHOM 6a3bl — TOM, 4TO Oblja BhIOpaHa MIpPHU
YCTaHOBJIEHUH COEeOUHEHUS.

IIpumMeuyanue

[Tonbp30BaTenu KiacTepa He 00s13aTeNIbHO OyoyT UMeTh JOCTYI KO BceM 6a3aM AaHHBIX 9TOT0 Kia-
crepa. ToT ¢haKT, 4YTO POIK CO3[AIOTCS Ha YPOBHE KiacTepa, O3HavaeT TOJIBKO TO, YTO B KJacTepe
He MOJKeT OBITh IBYX POJIEM joe B Pa3HBIX 0a3axX JaHHHIX, XOTS CHCTEMA II03BOJISIET OTPAHUYUTH
OOCTYI joe TOJIBKO HEKOTOPHIMU 0a3aMu MaHHBIX.

Baza OaHHBIX COOEPZKUT OOHY UJIN HECKOJIBKO MMEHOBAHHEIX CXeM, KOTOPEIE B CBOIO O4Uepenb cogepzxkKaT
Ta6J'II/II_IBI. CxeMHI TaKXKe cogepzKaT UMeHOBaHHEIE 00BEKTHI OPYrux BUOOB, BKIIIO4Yas THUIIBI JaHHEBIX, (by'HK-
U U oriepaTophl. OOHO U TO XKe UM 00heKTa MOXKHO CBOOOIHO MCIIOIb30BATh B PAa3HLIX CXeMaX, HalpH-
Mep U schemal, M myschema MOTYT COA€ePZKaTh TaOJIUIEI C UMEHEM mytable. B oTnuume ot 0a3 maHHEBIX,
CXEeMBEBI He OT'PaHUYNBAIOT OJOCTYII K HaHHBIM: ITOJIb30BATEJIN MOT'YT 06pa]J.IaTbC$I K 00beKTaM B JII000H cxe-
Me TeKymefI 0as3:ul OAaHHBIX, €CJIKM UM Ha3Ha4Y€Hbl COOTBETCTBYIOIIIME IIPDABa.

EcTh HECKOIBKO BO3MOIKHEIX OGBHCHGHHﬁ, OJisi 4ero CTOUT IIPUMMEHATE CXEMBEI:

* Yrto6r! opHYy 6a3y maHHBIX MOTJIM MCIIOJIh30BaTh HECKOJIBKO II0JIh30BaTEeIel, HE3aBUCUMO OPYT OT
mpyra.
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e Yrto06H O6'b€JZ[I/IHI/ITb 00BEeKTH 6a3bl HOAaHHBIX B JIOTUYECKHEe I'DYIIIIBL OJId 00JIeTYeHU ST YIIPpABJIIEHUA
HUMHU.

¢ YrtoOHl B ogHOM 6a3e COCYIIeCTBOBAJIM Pa3Hbie IIPUJIOKEHNSI, ¥ IIPU 9TOM He BO3HUKAJIO KOH(MIIUKTOB
HUMEH.

CxeMnbI B HEeKOTOpPOM CMEICJIE momoOHBEI KaTaloraM B OHepaHHOHHOﬁ CucrteMe, HO OHM He MOI'yT ORITH
BJIO2KE€HHBIMU.

5.9.1. Co3paHue cxeMmbl

11 co3manus cxeMel ucnonbdyercsa Komanga CREATE SCHEMA. ITpu 5ToM BeI OIpefensieTe UM CXeMEL
110 CBOEMY BBHIOODPY, HAIIpUMep Tak:

CREATE SCHEMA myschema;

YTt0o06BI CO30aTh OOBEKTHI B CXeME HJIM 00PaTUTHCS K HUM, YKa3bIBAUTE NO/IHOE UMS, COCTOSIIEEe U3 UMEH
CXeMBI 1 00BEeKTa, pa3leléHHBIX TOUYKOM:

cxeMa. rabnuia

9TOoT cuHTaKCcuC paboTaeT Be3fe, rae 0XKUAaeTcsa UMs TabIuIlkl, BKIII0OYass KOMaHOe Moaudukanuu tab-
JIMIBL ¥ KOMaHOB 00paboTKU [aHHBIX, 00CyKAaeMble B CenyoIux rinasax. (II1st KpaTKoCcTu MbI OymeM
TOBOPUTH TOJILKO O TabJIuIlaxX, HO BCE 3TO PaCHpPOCTPaHsAETCS U Ha IPyTrue TUIIEl UMEeHOBaHHBIX 00 HEKTOB,
HanpuMep, TUIH ¥ QyHKINN.)

EcTs elné 6osee oOIMM CUHTAKCHUC
fasa_gaHHBIX.CxeMa.TabnHia

HO B HACTO4IIee BpeMs OH IIoOOOeP2KUBaAEeTCA TOJIBKO OJIA (bopMaanoro COOTBETCTBHUA CTAaHOAPTY SQL
Ecnu BH YKa3hbIBaeTe 68.3y OAHHBIX, 3TO MOXKET OBITH TONBKO Oa3a OAaHHBIX, K KOTOpOfI BHI ITIOOKJIFOYEHEI.

Takum o6pa3om, co3gaTh TaOIUITy B HOBOM CXeM€E MOIKHO TaK:

CREATE TABLE myschema.mytable (

YT0o0BI yOAIUTh IIYCTYIO CXeMY (He COepzKallyio 00bEKTOB), BEIIIOTHUTE:
DROP SCHEMA myschema;

YmoanuTh cXeMy CO BCEMU COOEPKAIIUMUCS B HEell 00bEeKTaMU MOXKHO TakK:
DROP SCHEMA myschema CASCADE;

CrosALu#A 3a 3TUM OOLINHN MexXaHuU3M omucaH B Pasmesne 5.14.

YacTo GBEIBaeT HYXKHO CO3[OaTh CXeMy, BilafenblleM KOTOpPOoi OyImeT OpyroM IOIb30BaTeslb (3TO OOUH U3
CII0cO00B OTPaHUYEHUS ITOIb30BaTesIel TPOCTPaHCTBaMu UMEH). CaenaThk 9TO MOXKHO TakK:

CREATE SCHEMA wmmMg cxembl AUTHORIZATION wumM4 HNO/IbB30BAaTENd;

Bl maxke MOXKeTe OIYCTUTh UMS CXEMEI, B 9TOM ClIydae UMeHeM CXeMBl CTaHeT UM II0oIb30BaTensa. Kak
5TO MOZKHO NMPUMEHATh, onucaHo B [logpa3mene 5.9.6.

CxeMHI C HWMEeHaMH, HAYMHAIIKUMHUCA C pg_, ABIAIOTCA CUCTEMHBIMU; ITIOJIE30BATEJIAM HE Pa3peIIeHO
HCIIOJIb30BATh TaKHE MMEHa.

5.9.2. Cxema public

IIo aToro MBI co3maBany TaOIUIIE, HE YKa3biBas HUKaKue UMeHa cXeM. [1o yMom4aHuIo TaKue TaOIHUIThl
(1 mpyrue oOBEeKTE) aBTOMAaTUYECKHU IIOMEIalTCs B cxeMy «public». OHa comepKUTCS BO BCeX CO3MaBa-
eMEIX 0a3ax JaHHBIX. TakKuM 00pa30M, KOMaHOa:
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CREATE TABLE products ( ... );
O9KBHUBAJIEHTHA:

CREATE TABLE public.products ( ... );

5.9.3. NyTb NnouckKa cxeMbl

Bes3pme mucaTh IMOTHBIE UMEHA YTOMUTENbHO, M 4aCTO BCE PABHO JIyYIlle He IMPUBS3BIBATH ITPUTOKEHUS
K KOHKpPeTHOM cxeMe. [ToaTomy K TabnuiaM 0OBYHO 0OpPAIaloTCs 10 HeNOAHOMY UMEHU, COCTOSIIEMY
PoCTO U3 uMeHu Tabmuikl. CucTeMa ompefenseT, Kakasi UMEeHHO TabmuIla Imogpa3yMeBaeTCs, UCIIOb-
3ysi NymMb NOUCKA, KOTOPHIM ITPefCcTaBisieT coOO0M CIIMCOK ITPOCMaTpUBaeMEIX cxeM. Ilompa3symeBaeMoit
TabIuIel CYUTaAeTCs IIepBas Moaxoasaiias Tabmuila, HaligeHHas B cxeMax myTH. Eciu nogxopsimias Tab-
yuiia He HaloeHa, BO3HUKaeT omnbKa, gaxke eciii Tabiuila C TaKUM UMEHEM eCThb B IPYT'UX cXxeMax O6a3bl
MAHHBIX.

B03MOXHOCTE CO3maBaTh OMHOUMEHHEE OOBEKTEL B PA3HEIX CXeMaxX yCJIOXKHSET HallMCaHKe 3aIllpPOCOB,
KOTOpBIe OOJIKHEL Bcerna o0pamiaThCs K KOHKPETHEIM 00beKTaM. JTO TaKXKe IIOTEHIIUAJIbHO II03BOJISET
TIONH30BaTENSIM BNUATH Ha IOBEIEHNE 3alIPOCOB OPYTUX II0NTb30BaTeNel, 3JI0HaMEPEHHO UK CIIy4daliHo.
BBuny npeobnamaHus HEMIOIHEIX UMEH B 3alIpocax U UX MCII0JIb30BaHus BHyTpU Postgres Pro, mo6aBuTh
CXeMy B search_path — IO CYyTH 3HAQ4YUT OOBEPSATH BCEM IIOJIb30BaTEISIM, UMEIOIINM IIPaBO CREATE B
aToM cxeMe. Korma BBHI BHITIOJTHSIETE OOBIYHEBIM 3aIlpoc, 3JI0HAaMEPEHHEBIM MOJIh30BaTEJh MOXKET CO3[aTh
00BEKTH B CXeMe, BKJIIOYEHHOM B Balll ITyTh ITIOMCKA, U TaKUM 00pa3oM IlepexBaTHIBATh yIIPaBlIeHUE U
BBITIOJTHATH TPOM3BOIbHEIE QyHKIIMKU SQL Kak eciu Obl UX BHITIOIHSJIN BHI.

[TepBasi cxeMa B IIyTU ITIOUCKa Ha3bIBaeTCs TeKylel. OTa cxeMa OyOoeT UCIIONIb30BaThCs HE TOJIBKO IIPU
TIOUCKe, HO U IIPU CO3[aHUU 0OBEKTOB — OHa Oy[eT BKJI04YaTh TabnuLbl, CO30aHHbBle KOMaHMIOM CREATE
TABLE 0e3 yKa3aHUS CXeMHI.

YTOoOHI Y3HATb TeKYLLII/Iﬁ THII IIOMCKA, BEIIIOJIHUTE CIIEOYIOIIYIO KOMaHOY:
SHOW search_path;
B xoH(uUrypanmuu no yMoiadaHuio OHa BO3BpalllaeT:

search_path

"Suser", public

[TepBrIll 37IEMEHT CCHIIAETCS Ha CXeMY C UMEHEM TEKYIero nojab30BaTensa. Eciiu Takou CXeMEL He CyIie-
CTBYET, CCHIJIKA Ha He€ UTHOPUPYyeTCs. BTOpoUl 3yieMeHT cchllaeTcs Ha cxeMmy public, KoTopyio MEI yxe
BUTEIH.

INepBas cylIecTBYIOIasi CXeMa B IyTH ITOKMCKA TaK¥XKe CUUTAETCS CXeMOM II0 YMOJTYaHHUIO OJIST HOBBIX 00b-
eKTOB. IMEHHO IT03TOMY II0 YMOITYaHUIO 0OBEKTH CO3TaioTcs B cxeMme public. [Tpu yKasaHWM HETIOTHOM
CCHIJIKH Ha 00BEKT B JTII000M KOHTEKCTe (IIpu MoOgudbUuKaluy TabIull, ”3MeHEeHU Y HaHHEIX UIXA B 3alIPOCax)
cucTeMa IIpoCMaTpPHUBAaET IIyTh MOKMCKA, ITI0Ka He HaldEeT COOTBEeTCTBYIOIINM 00beKT. TakuM oO6pa3om, B
KOH(UTypalluK II0 YMOJTYaHHUIO HEIIOIHbEIE MMeHa MOTYT OTHOCUTBLCSI TOJIBKO K 00beKTaM B cxeMe public.

Yto6nI 4OOABUTE B IyTh HAIIy HOBYIO CXEMY, MBI BHITIOJTHSEM:
SET search_path TO myschema,public;

(MBI omycKaeM KOMIIOHEHT $user, TaK Kak 37IeCh B HEM HeT HeoOxomumocTu.) Tereps MBI MoKeM 00pa-
maThes K Tabnuie 6e3 yKa3aHUST CXEMBI:

DROP TABLE mytable;

M Tak KakK myschema — MEPBBIM 3JIEMEHT B IIyTH, HOBEIE 00BEKTHI OYOYT IO YMOIYAHUIO CO3[aBaThCS B
3TOH cxXeMe.

MEI MO2KeM TakK>Ke HalucaTh:

SET search_path TO myschema;
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Torma Mel OOmbIlle He cMOzKeM oOpallaThCs K cxeme public, He HamucaB mojTHOe UMsi 00beKTa. EmuH-
CTBEHHOE, YTO OTIMYaeT cxemy public oT mpyrux, 9To To, YTO OHaA CYIIECTBYeT II0 YMOIYAaHUIO, XOTSI €€
TaK K€ MOXKHO YHOAJIUTh.

B Pazpgene 9.26 BEI y3HaeTe, Kak eIll€ MOXHO MaHUIIyJIUPOBAaTh IyTEM IIOUCKA CXEM.

Kaxk u mjst uME€H Talbiull, IIyTh IOMCKa aHAJIOTMYHO paboTaeT Ojs UMEH THUIIOB JaHHBIX, UMEH (QYHKITUH
¥ UMEH omepaTtopoB. FiMeHa THMNOB HAaHHHIX ¥ (QYHKIIMH MOXKHO 3alKcaThb B IIOJTHOM BHIE TakK XKe, Kak
¥ uMeHa Tabnui. Eciu ke BaM HY2KHO HCIIOJIb30BaTh B BHIPAXKEHUH IIOJTHOE UMsI OoIlepaTopa, OJis 3TOTO
€CTb CIIeIIMa/IbHBIA CII0CO0 — BHI JOJIZKHEI HAIlMCATh:

OPERATOR (cxema.oneparop)

Takas 3amuck HeoOxomuMa Oy u30eKaHusI CUHTAaKCUYeCKOM HeOOHO3HAYHOCTH. [IpuMep TaKoro BRIPa-
JKEeHU:

SELECT 3 OPERATOR (pg_catalog.+) 4;

Ha IIPAKTHUKE II0JIb30BATEJIN 9YaCTO II0JIaral0TCAd Ha IIYTh IIOMCKaA, YTOORI HE IIPUXOOUJIOCH ITMCATh TaKue
3aMBICJIOBAThIE KOHCTPDYKIIUN.

5.9.4. CxeMbl 1 npaBa

[To yMOIYaHHIO MOJIb30BAaTE/Ib HE MOXKET 00paIaThCs K 00beKTaM B 4yKHUX cxeMaxX. UYToOb M3MEHHUTh
9TO, Bafiesiel] CXeMbI JOJIKeH AaTh IT0JIb30BaTEeIII0 ITPAaBo USAGE OIS HAHHOUW cXeMbl. YTOOH IT0Ib30BaTe-
JIM MOTJIA MCIIOJIb30BATh OOBEKTHI CXEMbI, MOXKET ITOHAAOOUTHCSA HAa3HAYUTh JOIMOJIHUTE IbHEIE IIpaBa Ha
YPOBHE 0OBEKTOB.

ITomp30BaTeMI0 TAKKEe MOXKHO Pa3pelruTh Co3naBaTh OOBEKTHI B CXeMe, He MpuHaajexaren emy. s
9TOr0 eMy HYXKHO [aTh ITpaBO CREATE B TpeOyeMol cxeMme. 3aMeThTe, YTO II0 YMOJIYaHUIO BCE UMEIOT
mpaBa CREATE M USAGE B cxeMe public. Brmarogapsi aToMy Bce IIOJIb30BaTeIXW MOTYT ITOOKJIIOYATHCS K
3amaHHOM 6a3e JaHHBIX U CO3IaBaTh OOBEKTH B €€ cxeMe public. HekoTophle maGioHEI MCIIOTE30BAHU S
TPeOYIOT 3aIPETUTH 3TO:

REVOKE CREATE ON SCHEMA public FROM PUBLIC;

(ITepBoe crmoBo «public» 0603HaYaeT CXeMy, a BTOpPOe O3HavaeT «KaXKIObIH 0JIh30BaTelb». B mepBoM ciiy-
4ae 3TO UAeHTU(DUKATOP, a BO BTOPOM — KJII0YEeBO€e CJIOBO, II09TOMY OHU HAIlMCaHLI B Pa3HOM PErucTpe;
BCIIOMHUTE yKa3aHusa u3 [logpa3gerna 4.1.1.)

5.9.5. CxeMa cMCTeMHOro Karanora

B momonHeHme K cxeMe public M cxeMaM, CO3[laBaeMbIM IT0Ib30BaTe IsIMHU, 100asi 6a3a JaHHBIX COIOEp-
XKUT CXeMY pg_catalog, B KOTOPOM HAXOOSTCSA CUCTEMHBIE TaOIUIBI U BCE BCTPOEHHBIE THUIIHI JTaHHBIX,
GyHKIIUY U olepaTopHL. pg_catalog paKTUUECKU BCeTaa SABISEeTCS YacThio IIyTH IToKCKa. Ecnu gaxe ata
cxeMa He fo0aBjieHa B IIYTh SIBHO, OHAa HESIBHO ITPOCMaTpUBaeTCs 00 BCeX CxeM, yKa3aHHBIX B IIYTU. Tak
obecneunBaeTCs OOCTYIIHOCTh BCTPOEHHBIX UMEH IIPHU JIIOOBIX yCIoBUSAX. OgHAKO BEI MOXKETE SIBHBEIM 00-
pa30oM IIOMECTUTh pg_catalog B KOHEI] ITYTH MOMCKA, €CJTU BaM HYZKHO, YTOOBI IT0JIb30BaTEJIbCKHUE UMEHA
TIepeoIpenesisiii BCTPOEHHBIE.,

Tak Kak MMeHa CHUCTEMHBIX TabOJINIl HaUMHAIOTCA C pg_, TAKMe MMeEHA JIy4llle He UCI0JIb30BaTh BO n3be-
XKaHue KOHQIUKTA UMEH, BO3MOXKHOTO TP MOSIBIEHUU B OYOYIIeM CUCTEMHOM TabOIULIEI C TEM KEe MMe-
HeM, 4To 1 Bama. (C myTEM MoucKa 1o YMOJTYAHUIO HETIOTHAS CChUTKA OYOeT BOCTIPUHATA Kak oOpaleHne
K cUCTeMHO# Tabnuiie.) CucteMHble TaOIUIE OyOoyT U Jaiblile cOoepKaTh B UMeHHU IIPUCTABKY pg_, Tak
4TO OHU He OynyT KOH(MIMKTOBAThH C HEIIOJIHEIMU MMeHaMU II10JIb30BaTe/IbCKUX TabJINII, ecliu II0J1h30Ba-
TEJIX CO CBOEM CTOPOHHI He OyAyT UCIIOJIb30BaTh IPUCTABKY pg_.

5.9.6. LLIa®J/IOHbI UCNOJNIL30OBaHUA

CxeMaM MOXKHO HAWTH MHOXKECTBO ITPUMeHeHUU. [ 3aIuThl OT BIUSHUS HeJOBEPEHHEIX IT0Ih30BaTe-
JIed Ha mOoBefeHHe 3allPOCOB APYTHUX IIOIb30BaTeJIed IIpenjaraeTcs wabs0H 6@30nacHO20 UCNn0/1b308d-
HUSA cxeM, HO eCJIM 3TOT IIabJIoH He MPUMeHsieTcs B 0a3e JaHHEIX, ITOJIb30BaTEeNIH, XKeJfalolnie 6e30mac-
HO BBITIONHSTH B HEM 3aIpPOCH], HOJIXKHE OyayT IPUHUMATD 3alllUTHEIE MEPHI B Hadajie KaXkaoro ceaHca.
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B wacTHOCTH, OHM OOJIKHBI HAYWHATH KaXKIOHIW CEAHC C IPUCBAWBAHUS IIYCTOT0 3HAUYEHUS IEePEMEHHOU
search_path U KakuM-1160 ApyruM o6pa3oM yoaisiTh U3 search_path CXeMBI, [OCTYIIHEIE OIS 3alIUCH
OOBIYHEIM I10JIb30BaTeNAM. C KoHpUTrypanmel 110 yMOT49aHUIo JIETKO Peann3yIoTCs CIenyIoNie MabIoHEb
UCII0JIb30BaHUS:

° Ol"paHI/I‘II/ITI: OOBIYHEIX ITOJIE30BAaTeNIel TUUYHLEIMH CXeMaMH. s peann3aluy 3TOIrO IIoaxXoda BEIIIOJI-
HUTEe REVOKE CREATE ON SCHEMA public FROM PUBLIC U co3gaiiTe OJid KaXXOoro IOoIb30BaTeNsI CxXe-
My C €TO UMEeHeM. Kak BHI 3HaeTe, IIyTh IIOUCKA 110 YMOJIYaHUIO HAYUHAETCSA C UMEHH Suser, BMECTO
KOTOPOTIO IIOACTaB/IAE€TCA UM II0JIE30BATETIA. Takum 06pa30M, €CJIn y BCeX oIb30BaTeNeNn 6y,1IeT
OTOeJIbHasdaA CXeéMad, OHHU II0 YMOJIYaHUIO GYI[YT OGpElU.I&TBCH K COOCTBEHHBIM CXEMaM. HpHMeHHH 9TOT
maboH B 6a3e, K KOTOpOfI Y2XKe MOTI'JIM IIOOKJII0YAaThCA HEJOBEPEHHEIE II0OJIb30BaTEJIU, IIPOBEPETE,
HET JIn B CXeMe pubhc 00BEKTOB C TAKUMH XK€ MMeHaMHu, KakK y 00BLEKTOB B CXeMe pg_catalog. 3ToT
11a6JI0H ABISETCS I1a6JI0HOM 6e30IIaCHOT0 MCIIOIb30BaHMSI CXEeM, TOJILKO €CJIM HUKaKOH HEeOJOBEPEH-
HEIH ITOJTb30BATEIIb HE SIBISETCS BlamesbieM 0a3bl JaHHBIX UJIH He IIOJIy4YHuJI ITpaBa ADMIN OPTION
O COOTBeTCTBy'IOIlIeﬁ PoOJIn. B IIPOTUBHOM CJIy4ae 0e30IacHoOe HUCIOIL30BaHNe CXeM HeBO3MOKHO.

* VYpanuth cxemy public u3 myTu momucka o yMoia4aHUIO, U3MEHUB postgresqgl .conf UM BHIIOJIHUB
KOMaHAy ALTER ROLE ALL SET search_path = "Suser". IIpu 3TOM BCe IO-TIPEKHEMY CMOTYT CO-
3maBaTh OOBEKTH B 00111l cxeme, HO BRIOUPATHCSA 3TU 00BEKTHI OYAYT TOJIHLKO 10 ITIOJTHOMY UMEHH,
co cxeMoii. Torma Kak obparaTthcs K TabauiiaM 1o moJIHOMY UMEHU BIIOJIHE OOIIyCTUMO, oOpalleHus
K GYHKUIMSIM B 001Iel cxeMe BCE ke OynyT HeOe30TaCHbBIMU WU HeHageKHEIMU. [I09TOMY eCu Bh
co3paéTe GYHKUMU WU PacIIupeHusa B cxeMe public, npuMmensaiiTe nepsuil mabnoH. Ecinu ke HeT,
9TOT 11a6JI0OH, KaK U IEepPBHIH, 6e30IIaceH IIPU YCJIOBUY, YTO HUKAKON HeIOBEPEHHLIN 10JIh30BaTED
He SBJISIETCS BlafesiblleM 0a3bl JaHHBIX MJIM He HOJTYyYHII ITpaBa ADMIN OPTION HJISI COOTBETCTBYIO-
IIe¥ POJIH.

* CoxpaHUTH IIOBEJEHUE [10 YMOJIYaHNI0. Bce nonb3oBaTenu HessBHO oOpaiaTcs K cxeMe public. Tem
CcaMbIM UMUTUPYETCS CUTyallusi C IIOJIHBIM OTCYTCTBUEM CX€M, 4YTO [IO3BOJIIET OCYILIEeCTBUTH I1IaB-
HBIM mIepexon u3 cpenbl 6e3 cxeM. OgHAKO JaHHBIM M1a0JI0H HU B KOEM ClIydae HeJlb3s CUUTaTh 0e3-
ortacHbIM. OH IOAXOOUT, TOIBKO €ClIU B 0a3e JaHHBIX UMEeeTCs BCEero OfuH n1ub0 HeCKOIbKO NOBEPS-
IOIIUX OPYT OPYTY IOJIb30BaTENeu.

HpI/I m060M mogxone, yCTaHaBJIMBasi COBMECTHO UCIIOJIb3yeMEbI€ IIPUITIO2KEeHU A (Ta6J'II/II_ILI, KOTODPEBIE€ HY2KHEI
BCEM, OOIIOJIHUTEJILHBIE (I)YHKHI/II/I CTOPOHHHUX paBpa6OT‘II/IKOB urT. J:[.), IoMeNIaluTe UX B OTOEeJIbHBIE CXEMHEI.
He 3a6ynLTe OaTh OPYTHUM IIOJIb30BaATeJIsAM IIpaBa OJIsA OOCTYyIId K 3THM CXEeMaM. Torga momb3oBaTenu
CMOT'YT O6paH.IaTBC5I K 3THM OOIIOJTHUTEJIbHBIM 00BEeKTaM II0 IIOJTHOMY MMEHHU UJIU IIPU KEeJIaHUN JIO6&B${T
39THU CXEeMHEI B CBOHU IIYTH IIOHCKaA.

5.9.7. NepeHOCMMOCTb

Cranpmapt SQL He mommepzkKuBaeT oOpallleHue B OOHOM cxeMe K pa3HbBIM 00beKTaM, MpuHaIieskKaliuM
pas3HBIM IToNTb30oBaTensaM. bomee Toro, B page peanu3anuii CYB]I Hemb3s co3maBaTh CXeMBI C UMEHEM, OT-
JTUYHLEIM OT UMeHU Bnamenbia. Ha nmpakTtuke, B CYB], pealu3yoluX TOILKO 0a30BYI0 MOOOEPKKY CXEM
COTJIaCHO CTAaHOApPTY, KOHIIEIIIUY IT0Ib30BaTENS U CXEMHEI O4eHb 01u3Ku. TakuM 06pa3oM, MHOTHE TI0JTh-
30BaTeJIA I10J1araloT, 4TO IIOJIHOE UM Ha CaMOM feJjie 06pa3yeTCH KaK HMg _ONb30BaTEeNd . HMI TAaOIHIEL
W umenHO Tak OymeT BecTu cebst Postgres Pro, eciu BeI CO3gaguTe CXEMBI [IJIsI KazKOOI'0 M0JIb30BaTE.

B cranpgapTte SQL HeT u MOHATUSA CXEMEI public. I MaKCUMaJIbHOTO COOTBETCTBHUS CTaHOAPTY UCIOJIb-
30BaTh CXeMy public He clefyer.

Koneuno, ects CYB]I, B KOTOPHIX BOOOIIE HE PeaTM30BAHBI CXEMbI UJIH MTPOCTPAHCTBA UMEH MTOAIEPKUBaA-
10T (BO3MOXKHO, C OTPAaHUYEHUAMM) oOpalleHus: K OpyruM 6a3am gaHHbX. Eciu Bam nmotpebyeTtcs pabo-
TaTh C 9TUMHU CUCTEMAMHU, MAaKCUMaJIbHON TEPEHOCUMOCTH BBl JOCTUTHETE, BOOOIIIE HE UCTIOTb3YST CXEMEL.

5.10. HacnhepoBaHue

Postgres Pro peanusyeT HaciemoBaHue TAOIMIl, YTO MOXKET OBLITh IIOJIE3HO [JIsi MPOEKTUPOBIIUKOB 0a3
maHHBIX. (CTaHgapT SQL:1999 u Gonee mMo3mHNE BEPCUHU OMPEHesITiOT BO3MOKHOCTDL HACJIeTOBaHUS TH-
II0B, HO 9TO BO MHOTOM OTJIMYAETCsI OT TOTO, YTO OIIMCAHO 3[ECh.)
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[aBaiiTe HAYHEM CO CJIEAYIOLIETO IIPpUMepa: MPEONOoJIOKNM, YTO MBI CO30aéM MOMeIb HJaHHKEIX OJIS TOPO-
IOB. B KaXOoM IITaTe eCTh MHOXKECTBO I'OPOIOB, HO JIHIIIL OHA CTOJIHIIa. MBI XOTUM UMETh BO3MOXKHOCTH
OBICTPO TOJTy4YaTh TOPOO-CTOIUITY OJIS JII0O0TO IITaTa. 9TO MOXKHO CHejlaTh, CO3MaB OABEe TAOIHUIILI: OOHY
IJIsSI CTOJIMII IITATOB, a OPYTYIO OJIS TOPOIOB, He ABIISIONIUXCS cTouiiaMu. OOHAKO YTO gejlaTh, €CIM HaM
HYXKHO IIONYyYHTH MHGOPMAIIUIO O JTI000M ropomge, Oyobk TO CTOJNHIIA IIITaTa WiIX HeT? B pelmeHuu 3TOM
mpo6IeMBl MOXKET ITOMOYb HacCJIeZoBaHue. MbI onipegeuM TabIuIly capitals KaK HaCJeOHUKA cities:

CREATE TABLE cities (

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

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

B aToM ciyuae Tabnuia capitals Hacsedyem Bce CTOOIBI CBOEHM POOUTENbCKOM Tab Uik, cities. CTO-
JIUITHL IIITATOB TaKKe MMEIOT OOIIOJTHUTEIbHBIN CTONOEIl state, B KOTOPOM OyIeT yKa3aH IIITarT.

B Postgres Pro taGnuiia MOXKeT HaclemoBaThCS OT HYIS WM HECKOJTbKUX OPYTUX TAOIUI], a 3ampOoCH
MOTYT BEIOMPATh BCE CTPOKU POOUTENTECKOM TaOIUILI MM BCE CTPOKU POOUTENbCKON W BCEX HOYEPHUX
Tabuil. [To yMOTYaHUWIO MPUHSAT MOCJIEOHUY BapuaHT. Hampumep, crneayonmi 3anpoc HauaeT Ha3BaHU
BCEX TOPOMAOB, BKJII0YAsT CTOJIULIBI ITATOB, PACHOMOXEHHBIX Bhimie 500 ¢yToB:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

It maHHBIX U3 BBemeHus (cM. Pa3nen 2.1) oH BBIOACT:

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

A crenyromu# 3ampoc HaXOOUT BCe TOPOMa, KOTOPhIe He SIBIISIOTCSA CTOMUIIAMMU IIITAaTOB, HO TaKXKe HaXo-
OsiTCst Ha BeIicoTe BhImie 500 ¢pyToB:

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

name | elevation
___________ I,
Las Vegas | 2174
Mariposa | 1953

3mech KII0YeBOe CIIOBO ONLY YKa3BIBAaeT, UTO 3alpPOC OOJIXKEeH IMPUMEHSIThCS TOJIPKO K Tabule cities,
HO He K TabnuIilaM, pacIiolIoKEeHHBIM HUXKE cities B MepPapXuM HacliegoBaHUs. MHOTHE OIIepPaTOpPHI, KO-
TOpPBIE MBI YK€ 00CYAuIn, — SELECT, UPDATE ¥ DELETE — TIOOOEPZKUBAIOT KITIOUEBOE CJIOBO ONLY.

BHI Takke MoxKeTe MOOaBHUTh IIOCJIe UMeHU TAaGIHUIEl *, YTOOBI IBHO yKa3aTh, YTO MOJI2KHEI BKITIOYAThLCS
¥ JOoYepHIe TaOIHUIIh:

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

Ykas3elBaTh * He 00s13aTEJIbHO, TaK KaK Tellephb 3TO MOBeeHNe BCeraa Ioapa3yMeBaeTC s 10 YMOITYaHUIO.
OpHakKo Takas 3allMiCh BCE elé IMOaIepKUBAeTCSa OJIS COBMECTUMOCTH CO CTAapPBIMKH BEPCHUSIMH, TIe II0oBe-
IeHHe II0 YMOJIYaHUIO MOTJIO OBITh U3MEHEHO.
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B HEKOTOPHIX CUTyaIusaX ObIBaeT He0OXOOUMO y3HATh, U3 KaKO# TaOIuIlkl BEIOpaHa KOHKpPeTHasi CTPOKA.
II71sT 3TOTO BBl MOXKETE BOCIIOJIb30BATLCSI CUCTE@MHBIM CTOJIOIIOM tableoid, IPUCYTCTBYIOIINM B KaXKIOH
Tabnuiie:

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

9TOT 3aIllPOC BHIOACT:

tableoid | name | elevation

__________ SO
139793 | Las Vegas | 2174
139793 | Mariposa | 1953
139798 | Madison | 845

(Ecnu BHI IIOIIBITAETECH BHIIIOIHUTD €T0 ¥ ce0sI, CKopee BCero Bel monyuuTe apyrue 3Hadenus: OID.) Co6-
CTBEHHO MMeHa TaOIUIl BBl MOXKETEe IOJIyYUTh, 00PAaTUBIINCE K pg_class:

SELECT p.relname, c.name, c.elevation
FROM cities ¢, pg_class p
WHERE c.elevation > 500 AND c.tableoid = p.oid;

B Pe3yJIbTaTe BHI IIOJIY4YUTE:

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

cities | Mariposa | 1953

capitals | Madison \ 845

Tot ke 3¢ GeKT MOKHO HOJIYYUTh APYTUM CIOCOOOM, MCIIONb3ys ajlbTEPHATUBHBIN TUI regclass; IPHU
aToM OID TaGmuIlEl BHIBOOUTCS B CUMBOIILHOM BHIE:

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

MexaH13M HaclegoBaHU HE crmoco0eH aBTOMaTUYEeCKH pacipeneiaTh gaHHbIe KOMaHO INSERT MJIX COPY
II0 Ta6J'II/II_IaM B M€PaAPXHU HaCJIeOJOBaHUSA. HOQTOMY B HallleM IIpuMepe 3TOT omepaTop INSERT He BBIIIOJI-
HUTCA:

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

MBI MOTTIH HaZesIThCS Ha TO, YTO JaHHbIE KaKMM-TO 00pa30M ITOmanyT B TaGJIMIY capitals, HO 3TOTO HE
TTPOUCXOOUT: INSERT BCEeTa BCTaB/IsIEeT JaHHbIE HEIIOCPENCTBEHHO B YKa3aHHYIO Tabnuiy. B HEKOTOPHIX
cnydasix mobaBiisieMble TaHHBIe MOXKHO IIepeHanpaBiIsaTh, UCIIONIb3ys mpaBuia (cMm. I'maBy 43). OgHaKO B
HAaIlleM cjIydae 3TO He IIOMOXKET, TaK KakK Tab/ula cities He COOEPXKUT CToNI0LA state ¥ KoMaHOa OymeT
OTBEPTrHYyTa OO IPUMEHEHUS IIpaBula.

[ouyepHue TabGIUIBI aBTOMATHYECKH HACJIEAYIOT OT POAUTETBCKOM TaOIUIIEI OrPaHUYEHUSI-IPOBEPKU U
orparnderus NOT NULL (ecnu TONBKO OIS HUX HE 3aJaHO SIBHO NO INHERIT). Bce octanbHBIE OrpaHu-
4yeHUs (YHUKaJILHOCTH, IIEPBUYHEBIN KJII0Y U BHEIIHNE KJII0UM) He HacJIeOyITCH.

Tabuila MOXKeT HacJeOoBaThCA OT HECKOIBKUX POOUTENILCKUX TaOIWIl, B 3TOM Cjiydyae oHa OymeT 00b-
eOUHSTL B cebe Bce CTOIOILI 3THUX TAaOIMII, a TaK¥Ke CTOJIOITE, OIMMCaHHEIe HeIIOCPENCTBEHHO B €€ ompe-
menenuu. Eciu B orpegesieHusIX POOUTENIbCKUX U MoYepHeH TabIuIl BCTPETATCS CTOJIOIBI C OOHUM UMe-
HEeM, 3TH CTOJOIE OyOyT «00beQUHEHKI», TaK YTO B lOYepHel Tabuile OKaKeTCs TOIIbKO OOUH CTOJIOeI!.
Yto6nI TaKOE 00BbeOIuHEHNE OBIJI0O BO3MOXKHO, CTOJIOILI MOI?KHBl UMETh OOMHAKOBBIM THUII HaHHBIX, B IIPO-
THUBHOM CJIy4ae Mpou30uaéT omubKa. HacnegyeMeie orpaHnYeHUS-TPpoBepKH u orpannydernss NOT NULL
00BbeIUHSAIOTCS MOOOOHEIM oOpa3oM. Tak, HampuMmep, 00beOUHAEMBIH CTOJI0er] MoIydYuT cBoicTBO NOT
NULL, ecnu Kakoe-nru60 13 IMOPOKIOAIOIINX ero onpenenenui nMeeT cBoiictBo NOT NULL. Orpanuue-
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HUA-IIDOBEPKHU O6'I>GJII/IH$IIOTCH, €CJIM OHN UMEIOT OONMHAKOBEIE NM€EHA; HO €CJIX UX YCJIOBUA PA3JINYaAl0OTCA,
IIPOUCXOOUT ommuobKa.

OTHoOIIleHVe HaClIeIOBaHUsI MeX Oy TabIuiaMu OOBIYHO YCTaHABINBAETCS IIPU CO3MaHUN NouepHel Tab-
JIMITEL C UCTIOb30BaHUEeM IIPEeIOKeHUA INHERITS oepaTopa CREATE TABLE. [IPyro# crocod moGaBUTh
TaKoe OTHOIIeHUe 0I5 TaOINIIEI, OITPeaeIEHHOM MTOOX0OsIIuM 00pa3oM, — HUCIIOIbL30BaTh INHERIT C OIle-
paTopoM ALTER TABLE. I 3TOoro OyOyinas DOo4YepHss TabIuila JOI2KHA yKe BKJII0YaTh Te 2Ke CTOJIOITHI
(c coBmagamoIMMu UMEHAMH ¥ TUIIAMH), YTO ¥ POOUTEJIbCKas Tabmuia. TakxKe OoHa HOJI2KHA BKJIIOYATh
aHAJIOTUYHEIE OTPAaHUYEHUSA-TPOBEPKH (C TEMHU Ke UMeHaMHt U BEIPaKeHUsIMU). Y OAIUTh OTHOIIIEHHEe Ha-
CIIeIOBAHMsI MOXKHO C TIOMOIIBIO YKa3aHuI NO INHERIT ollepaTopa ALTER TABLE. [JMHaMu4ecKoe mobas-
JIeHUe U yoaJieHue OTHOIIIeHUH HaclIeqOBaHUs MOXKeT OLITh II0JIe3HO IPU peaTn3allii CeKIIMOHUPOBAHUA
tabnuil (cMm. Pasmen 5.11).

Ins co3manus TaGIULEl, KOTOPasi 3aTEM MOXKET CTaTh HAaCIEOHUKOM APYTO#, yOOOHO BOCIIOJIb30BATHCS
pemIoXeHneM LIKE omepaTopa CREATE TABLE. Takasi KOMaHOa CO30acT HOBYIO TaOIHITy C TEMHU XKe
cTONOIlaMM, YTO UMEIOTCS B UCXOOHOU. Ecu B MCXOOHOM TaOMMLEI OTpEeOesIeHkl OTPaHUuYEeHUsT CHECK,
OJIST CO3MaHUS TTOJTHOCTBI0 COBMECTUMOM TaGIUIIBI UX TOXKE HYXKHO CKOMMUPOBATh, M 9TO MOXKHO CHENATh,
mo6aBUB K IIPEAIOKEHHUI0 LIKE apaMeTp INCLUDING CONSTRAINTS.

PopuTenbcKyio Tabully HEIb3s YOAIUTh, II0OKa CYIIeCTBYIOT YHAC/IeIOBaHHEIE OT Heé. [Ipu 9TOM B lo4uep-
HUX TaOIUIlax HelIb3s YOANATh WX MOOU(MUIIMPOBATDL CTONOIIE UJTH OTPAaHUYEHUSI-IIPOBEPKHU, YHACIIEIO-
BaHHEIE OT POOUTENbCKUX Tabmuil. ECiu BBl XOTUTE yOAIUTh TaGJIHIy BMECTE CO BCEMH €€ MOTOMKaMH,
9TO JIETKO CHejlaTh, HOOABUB B KOMAHAY yAaJIeHUsI POOUTEIIbCKOM TabGJIMITEI ITapaMeTp CASCADE (cM. Pas-
men 5.14).

HpI/I U3MEHEHUAX onpeneneHHﬁ n OFpaHI/I‘IeHHfI CTOJIGI_IOB KOMaHOa ALTER TABLE PacCIIPOCTPaHsAET 3TH
WU3MEHEHHUd BHU3 B N€PAPXUU HaCJIeJOBaHUA. OpHako YOaJIuTb CTOJ'[6I_II:I, YHacClIegOBaHHBEIE NOYEPHUMU
TaGJ’II/IHaMI/I, MOZKHO TOJIBKO C IIOMOIIIBIO ITapaMeTpa CASCADE. HpI/I CO3JaHWM OTHOIIEHUU HacJiegoBa-
HUA KOMaHIOa ALTER TABLE clegyeT TeM 2Ke IIpaBujlaM O6"beJJ;I/IHeHI/IH JIY6HI/Ipy10H.[I/IXCH CTOJ'I6I_IOB, 4qTo
U CREATE TABLE.

B 3anpocax ¢ HacnegyeMbIMH TabiullaMu ITPOBEPKa MPaB JOCTYIIA BHITIOTHSIETCS TOJIBKO B POAUTENBCKOM
tabnuie. Tak, HanpuMep, Halu4ue pa3pelneHus UPDATE OJisd TaOMuILl cities Iogpa3yMeBaeT IIpPaBo Ha
U3MEeHEeHHe CTPOK TaKXkKe B TabnuIle capitals, KOTfla K HUM HPOUCXOOUT oOpallleHHe Yepe3 TaOIuIry
cities. DTO cOXpaHsaeT BUOUMOCTE TOTO, YTO 9TH JaHHBIE (TaK¥Ke) HaXOOsSTCS B POOUTEILCKOM TabIuIle.
Ho u3aMeHUTH TabIUIy capitals HAIpsaMyio 6e3 HOIIOTHUTENBHOTO pa3pelneHus Helib3s. [TomoOHbIM 00-
pa3oM, IOJIUTHKY 3aIUTH Ha YPOBHE CTPOK (cM. Pasmern 5.8) miss pogUuTENbCKOM TaOIUITH ITPUMEHSIOTCS
K CTPOKaM, IT0JIy4aeMhEIM M3 JOYepHUX TaOJIHIT IPU BEIIIOJIHEHUH 3allpoca C HaciegoBaHueM. [1oTuTUKYT
Ke moYyepHUx Tabjui], eClIu OHH OIIPeeNeHbl, JeMCTBYIOT TOJIPKO KOTMa TaKue TabIUIIk SSBHO 3afIeCTBY-
I0TCSI B 3aIIPOCE; B 9TOM CJIy4ae BCe IMOJIMTUKY, CBSI3aHHBIE C POAUTEILCKUMU TaOmullaMu, UTHOPUPYIOTCS.

CTOpOHHI/Ie TaﬁJ’[HHBI (cM. Pazgen 5.12) MOT'YT TaK2Ke BXOOUTH B MEPAPXUIO HAaCJIeJOBAaHUA KaK DOOUTEIIb-
CKHue UJIu Jo4YepHue Ta6J'II/II_IBI, TaK e, Kak U o0pruHbie. Eciu B Hepapxmrio HaCllieogoBaHuA BXOOUT CTOPOH-
HAA Ta6n1/1ua, BCe oIlepanuu, He IIogoep2KuBaeMhbIe e, He GYI[YT IIogOoepXKnBaTbCA I/IepapXI/IefI B II€JIOM.

5.10.1. OrpaHu4YeHun

3ameThTe, 4TO He Bce SQL-KoMaHOH MOTYT paboTaTh C MEPaApPXUSIMHU HacliemoBaHUsI. KoMaHOHI, BHITION-
HSMOIKMEe BBRIOOPKY HaHHBIX, M3MEHEHME JaHHBIX U MOOU(UKAIIUIO CXeMBI (HalipuMep SELECT, UPDATE,
DELETE, OONBIIMHCTBO BAPUAHTOB ALTER TABLE, HO He INSERT M ALTER TABLE ... RENAME), OOBIYHO
0 yMOonm4aHuio 06pabaTrIBalOT HaHHBIE JOUYEPHUX TAOIHUIl U MOTYT UCKIIIOYATh UX, €CJIU MOAePKUBAIOT
yKa3aHue ONLY. KoMaHAOhI [j1st 00CIy2KUBaHUS ¥ HACTPOUKY 0a3bl JaHHBIX (HarpuMep REINDEX ¥ VACUUM)
00BIYHO PabOTaIOT TOJIBKO C OTHEIbHEIMU (QU3NYECKUMHU TaOIUIlaMHi U He TTOANePKUBal0T PEKYPCUBHYIO
00paboTKy OTHOILIEeHUN HacnegoBaHus. COOTBETCTBYIOIee ITOBEeIeHNe Kaxk oM KOMaHIOEl OIHMCAHO B €€
crapasBke (Komaamer SQL).

Bo3MOXKHOCTH HaciemdoBaHUSA Cepbé3HO OrpaHHM4YeHbl TeM, YTO MHOEKCEI (BKJ'IIO‘-Iaﬂ OrpaHHNY€eHUusa YHHU-
KaJ'IbHOCTI/I) 1 Or'paHHUYEHHNS BHEIITHUX KJIIOUEM OTHOCSITCS TOJIBKO K OTHOEeJIbHBIM Ta6J'II/IL[aM, HO He K UX IIO-
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TOMKaM. DTO KacaeTcsi 00eMX CTOPOH OTPAaHUYEHUM BHEIIHUX KII049el. TakuM 06pa3oM, IPUMEHUTEIEHO
K HAIeMy IIpUMepy:

e Ecau MBI OOBSIBUM cities.name C OrpaHHYEeHMEM UNIQUE MM PRIMARY KEY, 9TO He IIOMeIaeT moba-
BUTH B TAOMHUITY capitals CTPOKM C HA3BaHUSIMU TOPOMOB, YKE CYIIECTBYIOIIMMHU B TaOIUIlE cities.
U stu gy6Gnupyommrecs CTPOKH 10 YMOTYaHUI0 OyAoyT BEIBOOUTHLCS B pe3yIbTaTe 3allPOCOB K cities.
Ha pemne Tabnuila capitals IO YMOJTYaHUIO BOOOIIe He OyHeT comepKaTh OrpaHUYeHNEe YHUKAJIBHO-
CTH, TaK YTO B HEY MOTYT OKa3aThCsI HECKOJILKO CTPOK C OOHUM Ha3BaHMEM. XOTSI BH MOXKeTe moba-
BUTh B capitals COOTBETCTBYIOIIEe OTpaHUYEHHE, HO 9TO He IMPEeOOTBPAaTUT OyO0IMpOBaHuE IIPU 005-
eIUHEeHUMN C cities.

* TlogoOHBIM 0O6Pa30M, €CJTM MBI YKazKeM, 4YTO cities.name CCHIJIaeTCs (REFERENCES) Ha KaKyl-TO APY-
T'yio TabmuIly, 3TO OTpaHuYeHre He OyIeT aBTOMaTUYEeCKHU PAaCIpPOCTPaHeHo Ha capitals. B aToM
cllydae pelleHreM MOXKET CTaTh ABHOe moOaBIeHWEe TAaKOT0 K€ OrPAaHMYEHUST REFERENCES B TaOmIuIy
capitals.

* Ecnu BH cOesiaeTe, 4TOOBI CTONIOEI] npyroﬁ TaOIUIILI CCHIIATICS Ha cities (name), B 9TOM CTOJOIIE
MOZKHO 6y,]1'eT YKa3bIBaTh TOJIBKO Ha3BaHUA I'OPOOOB, HO HE CTOJIMII. B stom CJIy4dae XOopoiiero peilie-
HUA HET.

HeKOTOpaH (l)y'HKLII/IOHaJ'IBHOCTB, He pea/iln30BaHHasA OJId I/IepapXI/II;I HacCliegoBaHUud, peaJIn30BaHa OJId Oe-
KJIaPaTUBHOI'O CEKIIMOHNUPDOBAHUA. HOSTOMY 00s13aTeJIbHO B3BEChTE BCE 3a U IIPOTUB, IIpexXne 4eM IIpu-
MEHATH B CBOUX IIPUJIOZKEHHNAX CEKINOHMPOBaAHUE C UCIIOJIb30BaHHWEM yCTapPEeBIIEro HaCjiegoOBaHUA.

5.11. CeKumoHMpoBaHue Tabnuy,

Postgres Pro mommepXuBaeT IPOCTOE CEKIMOHMPOBaHUe Tabmuil. B 9TOM pa3merne OonuCHBaAETCs, KakK U
moyemy OBIBAET MOJIE3HO IIPUMEHSATH CEKIIMOHMPOBAHUE IIPU IPOEKTUPOBaHUY 0a3 JaHHBIX.

5.11.1. O630p

CeKIIMOHUPOBaHNEM Ha3bIBA€TCS pa3bueHune HaHHHX, JIOTUYECKU SBJISIONIUXCS OTHOM OObIION TabmIu-
e, Ha 6ojiee Menkue pusndeckue 4actu (Cekiuu). CeKIIMOHNPOBaHNE MOXKET IIPUHECTH CJIEOYIOIIYIO
TIOJIBb3Y:

* B ompemenéHHBIX CUTYyaIlUSIX OHO KapAWHAIbHO YBeIUYHBAET OBICTPOOEHCTBHE, 0COOEHHO KOoTma
BOJIBIIIOM MPOLIEHT YaCTO 3allPallliBaeMbIX CTPOK TAOIHUITBI OTHOCUTCS K OOHOM HJIH JIUIIh HECKOJIb-
KUM cekIiusM. CeKIIMOHUPOBaHUE II0 CYTH 3aMeHseT BepXHHue YPOBHU [IepeBbeB HHOEKCOB, UTO yBe-
JTUYMBaET BEPOSTHOCTh HaX0XKIeHUs Hanbomee BOCTPeOOBAaHHEIX YacTeH MHOEKCOB B IIAMSITH.

e Korma B BHIOOPKE WJIM M3MEHEHHWHN HAHHBIX 3afleliCTBOBaHa 0OJIbIIas YaCTh OOHOM CEKI[UH, IIPOHU3BO-
OUTEeTbHOCTH MOXKET BO3PaCTH, eCiiu OyIeT BHITONMHATLCS MTOCIeq0BaTeIbHOe CKAaHUPOBaHUe 3TOMH
CEeKIINH, a He TOUCK II0 UHIEeKCY, COMPOBOXKIaeMbIH ITPOU3BOJILHEIM YTEHUEM HaHHEIX, pa30pocaH-
HBEIX II0 BCeH Tabmuiie.

e MaccoByo 3arpy3Ky U yOaJieHre JaHHBIX MOXKHO OCYIIIEeCTBIIATE, M0OaBJIsAsd U yOaJsAsd CEeKIINU, ec-
JIX TaKOM BapHaHT UCIOJIh30BAHUS OB TPEOYCMOTPEH IIPU TPOEKTUPOBAHUY CEKITUM. YoameHue oT-
OeJIbHOM CeKIIMU KOMaHaol DROP TABLE U OeNCTBHE ALTER TABLE DETACH PARTITION BBLIIOJIHSIIOT-
cs1 ropa3mo OnIcTpee, YeM aHaJIOTUYHAasi MacCoBas omepalius. DTH KOMaHOH MOJTHOCTHIO UCKII0YAIOT
HaKJIagHbIE pacXofbl, CBsI3aHHbIE C BHITIOJTHEHMEM VACUUM IIOCJIe MaCCOBOM oIlepalui DELETE.

* Pepgko HCIIOJIb3yeMEbI€ JaHHBIE€ MO2KHO II€PEeHEeCTH Ha OoJiee memiéBrie U MeOJIeHHbIe HOCUTEIIH.

Bcé 3T0 0OBIYHO IOIe3HO TONBKO IS OYeHb OOnbInux Tabmui. Kakue MMEHHO TaGIHITEI BEIMTPAIOT OT
CEeKITMOHUPOBAHUS, 3aBUCUT OT KOHKPETHOTO IIPUIIOKEHUS, XOTS, KaK IPABUIIO, 9TO ClIefyeT IPUMEHSITh
i TabIuil, pa3Mep KOTOPHIX HpeBhiaeT 00beéM O3Y cepsepa.

Postgres Pro mpepnaraet noAmepxkKKy CIIEOYIONIUX BUIOB CEKIIMOHUPOBAHUS:

CeKI_II/IOHI/IpOBaHI/Ie II10 Jualla30HaM

Tabnulla CeKIIMOHUPYETCS M0 «OHalla3oHaM», OIpeneleéHHBIM 10 KJII0UeBOMY CTOJIOIy uiu Habopy
CcTOJIOIIOB, U He IepeceKawIIuMCcs Apyr ¢ apyroM. Hampumep, MOXKHO CEKIIMOHHMPOBATDL MaHHBIE IO
Iuamna3oHaM OaT WJIH 10 OHala30HaM HIeHTH(HUKATOPOB ONMpeneIeéHHEIX O0M3HeC-00beKTOB. ' paHHIIb
KaXXIOoro guala3oHa CYUTAIOTCSA BKIIOUAIOIINMI HUXKHee 3HaYeHre U UCKITI0YalouMu BepxHee. Ha-
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IpUMep, eCIU OJIs IePBOM CEeKIMHU 3ajlaH Aualla30H 3HaYeHMuM OoT 1 mo 10, a OIS BTOPOM — OT 10 A0
20, 3HaYeHue 10 OTHOCUTCS KO BTOPOU CEKIHH, a He K IIePBOU.

CGKHI/IOHI/IpOBaHI/Ie II0 CITUCKY

Tabnuila CEKIIMOHUPYETCS C TIOMOIIBIO CITMCKa, SBHO YKa3bIBaIOIIETO0, KaKKWe 3HaYeHUs KT04a JOJIXK-
HBI OTHOCHUTBLCS K KaXXIOOH CEeKIINH.

CGKHI/IOHI/IpOBaHI/Ie II0 Xelry

Tabnuila CEKITMOHUPYETCS I10 ONPEeNeIEHHBIM MOYJIIM U OCTaTKaM, KOTOPhIE YKa3kIBAIOTCS M1 KaK-
Iou ceKIuU. Kaxkmasi CEKIMS COOEPKUT CTPOKH, OJIsI KOTOPHIX Xelll-3HaueHUe KITI04Ya CEKIIMOHUPOBa-
HUS, OeJIEHHOe Ha MOMYJ/b, PaBHSETCSA 3aJlaHHOMY OCTaTKYy.

Ecnu BallleMy ITPHUJIOZKEHUIO TpeGy'IOTCH aopyrue (I)OpMBI CEeKIIMOHNPOBAHUSA, MOXKHO TaKZXKe HpI/I6eTHYTb
K aJIbTEPHATUBHBIM pPe€ain3allusiM, C UCIIOJIb3OBAHUMEM HaACJIeOOBAaHHUA U HpeJZ[CTaBJ'IeHI/II;I C UNION ALL.
Takue mogxonnl JalT TI/I6KOCTB, HO Heé JAIOT TAKOI'O BEIMI'PEIIIA B IIPOU3BOOUTENIEHOCTH, KaK BCTPOEHHOE
OeKIIapaTUBHOE€ CEKIIMOHNPOBaAHHE.

5.11.2. leknapaTuBHOe CEKLMOHUpPOBaHue

Postgres Pro mosBomsiet OEKJIapUpPOBaTh, YTO HEKOTOPAd Tabmuia pa3nerndaeTcd Ha CEeKIIUN. PaspmenénHas
Ha ceKIuu Tabnuila Ha3bIBaeTCs CQKLLUOHUPOBGHHOI:I ma6ﬂuueﬂ. JIeKnapauHﬂ CEKIIMOHHUPOBAHUA COCTO-
HUT U3 OIMKMCAaHHOTI'O BHIIIIE OIIPpeneIeHusa Memoda CeKuyuoHuUposaHus 1 CIIMCKa CTOJIOIIOB UIH BI:Ipa)KeHHﬁ,
o6pa3y10umx K/1l04 CeKUUOHUpPOBAHUA.

Cama CeKITMOHMpOBaHHAas TabIuIla SIBIISIETCS «BUPTyaJIbHOM» M KaK TaKOBas He XPAHUTCS. XPaHUIUIIE
HUCIIOJIB3YETCS €€ CeKUUsMU, KOTOPBIE SBIISIIOTCS OOBIYHBLIMHU TaOJIMIIAMM, CBI3aHHBIMH C CEKIIMOHUPO-
BaHHOM. B Kaxmoi CeKIUHM XpPaHUTCS ITOJAMHOXKECTBO HJaHHBIX TAOIIHIILI, OIpedesiieMoe e€ 2paHuuamu
cekuuu. Bce cTpoku, BCTaBlIsieMble B CEKITMOHUPOBAHHYIO TaOIUITy, IePEHAIIPaBIsIOTCS B COOTBETCTBY-
IOIIIe CEeKIMKU B 3aBUCUMOCTH OT 3HAYEHUU CTOJIOIIOB K/II0Ya CEKIIMOHUPOBaHUus. ECIIH mIpu N3MEeHEeHUHN
3HAYEHUH KJTI0Ya CeKIIMOHUPOBAHUS B CTPOKE OHA IIEPECTaéT YIOBJIETBOPSTH OTPAaHUYEHUSIM UCXOTHOM
CEeKIIWH, 9Ta CTPOKa IepeMeIaeTCcs B OPYTyI0 CEKIIHIO.

CamMu CEeKIMM MOTYT IIPEACTaBIATh COO0M CEKIIMOHMPOBAHHLIE TAOIUIIBI, TAKUM 00Pa30M pPeain3yeTcs
8/10JiC@HHOe CeKUUOHUpPOoBaHue. XOTs BCe CEKIINU ONXKHBI UMETh T€ XKe CTOJIOITbI, YTO ¥ CEKITMOHUPOBAH-
Has poOuTesbCKas Tabiuila, B KaXKO0M CEKIMHW HEe3aBUCHMO OT OPYTHUX MOT'YT OBITh OIpenesieHbl CBOU
WHOEKCH, OTPAaHNYEHUS U 3HAYEHUS II0 yMOT4YaHuio. [lompoOHee 0 CO3maHUU CEKIIMOHUPOBAHHBIX Tab-
JIUIT ¥ CEeKIIU# pacckal3kiBaeTcs B onucanuu CREATE TABLE.

ITpeo6GpazoBaTh OOBIYHYIO TAOIUIY B CEKIIMOHMPOBAHHYIO U HA000POT HeJb3si. OOMHAKO B CEKIIMOHUPO-
BaHHYIO TaﬁJ'II/II_[y MOZKHO ,'E[OG&BI/ITB B Ka4eCTBE€ CEKIHUHU CylIIeCTBYIOIIYIO OﬁbI‘IHYIO HUJIN CEKIITMOHMPOBAH-
HyI0 TaOnuIly, a TakKXe MOXKHO yHaJIUTh CEKIHI0 U3 CEKIMOHWUPOBAHHOM TalJIMILI U TPEBPATUTh €€ B
OTHEJIbHYI0 TaOIuITy; 9TO MOKET YCKOPUTH MHOTHE ITIPOIeCcChl o0cay)kuBauus. OOpaTUTECh K OTTUCAHUIO
ALTER TABLE, uTOOH y3HaTh OOJIbIIIE O TIOOKOMaHaaX ATTACH PARTITION M DETACH PARTITION.

CeKlUM TakK¥XKe MOTYT OBITb CTOPOHHUMM TabIUIlaMu, HO YUTUTE, YTO UMEHHO MO0JIb30BaTE/Ib OTBETCTBE-
HEH 3a COOTBETCTBUE COIEPZKMMOTO CTOPOHHEMN TaOIUIILI ITPaBUJIy CEKIIMOHUPOBAHUS, 9TO HE KOHTPO-
JIMPYyeTCS aBTOMaTU4YeCKU. TakXkKe CYIIeCTBYIOT U HEKOTOPEIe APYTUe OrpaHuYeHusd. 3a ToOAPOOHOCTIMU
ob6paTtuTtech K onucanuio CREATE FOREIGN TABLE.

5.11.2.1. NMNpumep

ITpenmonoxkuM, 4TO MBI CO3maéM 0a3y HaHHBIX [JIs1 OONBIION KOMIIQHUY, TOPTYIOIIEH MOpPOoXKeHbIM. KoM-
MMaHUs YYUTHIBAET MaKCUMAJILHYIO TEMIIEPATyPy U MIPOJaxKu MOPOXKEHOTI'0 KaXK[blM AeHb B pa3pese pe-
TuoHOB. [To CyTH HaM HyzKHa cJieayolas Tabiumna:

CREATE TABLE measurement (

city_id int not null,
logdate date not null,
peaktemp int,
unitsales int
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Mrl 3HAaeM, YTO OOJIBIIMHCTBO 3aIpPOCOB OyOyT paboTaTh TOJIBKO C JAHHBIMU 3a IIOCJIENHIOI HEMEJIo,
MEeCSII] MM KBapTaJl, TaK KakK B OCHOBHOM 3Ta TabGuila HyKHa Oy GOPMUPOBAHUS TEKYIIUX OTYETOB IS
pykKoBoAcTBa. YTOOGH COKPATUTh OOBEM XPAHSIIUXCS CTAPBIX MAaHHBIX, MBI PEIIUIN OCTABJISTH HaHHBIE
TOJIbKO 3a 3 moceqHux rofma. HeHyKHbIe MaHHBIE MBI OyIeM yaasisiTh B Hadajle KaXkXa0ro Mecsitia. B aToi
CUTyallid MBI MOXKEM KCIT0JIb30BaTh CEKIIMOHUPOBaHUE [IJIsI YOOBIIETBOPEHUS BCEX HAIIUX TpeOOoBaHUM
K Tabnuie mokasaTeen.

YT00OBI MCIIOIH30BATH OEeKJIapaTUBHOE CEKIIMOHNPOBAHKUE B 3TOM CJIy4dae, BBHIIIOJTHUTE CJIedyIoliee:

1. Co3spaiiTe TabnIuly measurement KaK CEKIIMOHUPOBaHHYIO TabIUIy C IpenioXkKeHueM PARTITION BY,

yKa3aB METOI CEeKIIMOHUPOBaHUS (B HaIlleM ClIy4yae RANGE) U CIIMCOK CTOJIOIIOB, KOTOpPhIe OyoyT obpa-
30BBLIBATh KJTI0Y CEKITMOHUPOBAHUS.

CREATE TABLE measurement (

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

) PARTITION BY RANGE (logdate);

. CospaiTe cekiuu. B onpenenenny KaxXaou CEKIINU JOXKHEI 3aJaBaThCs I'PaHUITB], COOTBETCTBYIOIINE
METOAY U KJII0YY CEKIIMOHMPOBAHUS POOUTENIbCKOM TaOMUIIEl. 3aMeThTe, YTO YKa3aHUe T'PaHUIl, IPU
KOTOPOM MHOXKECTBO 3HaYEeHMNM HOBOM CEKIIMM IIepeceKaeTcss CO MHOXKECTBOM 3HAYEHUM B OTHOU MU
HECKOJIbKUX CYIIIECTBYIOIINX CEKIUAX, OyaeT omnb0oYHbIM.

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

B HameMm npuMepe Kaxkas CEKIUs JOJIXKHAa COepxKaTh JaHHBIe 3a OOWH MeCsIl, YTOObI JaHHEIE MOXK-
HO OBIJIO yHansaTh II0 MecsllaM corjlacHo TpeboBaHUusM. TakuM 06pa3oM, Hy>KHBEIe KOMaHOEl OyIyT BBI-
INsfeTh Tak:

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

CREATE TABLE measurement_y2006m03 PARTITION OF measurement
FOR VALUES FROM ('2006-03-01') TO ('2006-04-01");

CREATE TABLE measurement_y2007mll PARTITION OF measurement
FOR VALUES FROM ('2007-11-01') TO ('2007-12-01");

CREATE TABLE measurement_y2007ml2 PARTITION OF measurement
FOR VALUES FROM ('2007-12-01') TO ('2008-01-01")
TABLESPACE fasttablespace;

CREATE TABLE measurement_y2008m01 PARTITION OF measurement
FOR VALUES FROM ('2008-01-01') TO ('2008-02-01")
WITH (parallel_workers = 4)
TABLESPACE fasttablespace;

(Kak T'OBOPHUJIOCE PaHee, T'PaHULIBI COCEOHUX CEeKITUM MOT'YT OIIpenenaTbCd OOUMHAKOBEIMU 3HAYEHUA-
MU, TaK KaK BEPXHHE I'DAHUILBI HE BKIIIOYAKOTCA B Oyaras3o0H.)

Ecnu BB XOTUTE Pearin30oBaTh BIIOZKEHHOE CEKIIMOHHWPOBaHMNE, NOIIOJIHUTEJIbBHO YKaXKHUTE IIPpenajioxKe-
HHe PARTITION BY B KOMaHOaX, CO3JAKINUX OTAEJIbHbIE CEKIIUH, HallpuMep:

CREATE TABLE measurement_y2006m02 PARTITION OF measurement
FOR VALUES FROM ('2006-02-01') TO ('2006-03-01")
PARTITION BY RANGE (peaktemp);
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Korma GyHYT CO3OAaHBI CEKIINU measurement_y2006m02, DJAHHEIE, mobOaBiIsieMEBIe B measurement U II0-
nagaplnye B measurement_y2006m02 (MJIX DaHHBIE, KOTOPBIE MOTYT mo0aBISITHCS HEIOCPENCTBEHHO
B measurement_y2006m02 IIPU YCJIIOBUU COOIIONEHUS OTPaHUYEHUS NaHHOU CeKIur) OyoyT 3aTeM Iie-
PeHaIlpaBJIEHEI B OOHY M3 BJIO2KEHHBIX CeKI_II/If/i B 3aBHUCHUMOCTH OT 3HAYEHUsA CTOJ'I6I.[8. peaktemp. Vka-
3aHHBIN KJTI0Y CEeKIIMOHNPOBaHUA MOZKET IIepeCeKaThCda C KJIIIDUYOM CEKITMOHHUPOBAHHUSA POOUTEIIA, XOTA
OIIpenesisaTh 'PaHUuIIbL BIIO2KEHHOM CeKIMH1 HYy>KHO OCMOTPHUTEJIBHO, 4YTOOBI MHOXXECTBO OAHHBIX, KOTO-
poe OHa IIPpUHKMMAaeT, BXOOWJIO BO MHO2K€EeCTBO, OOIIyCKaeMoe coOCTBEHHBIMU I'PaHUIlaMH CEKIIUU; CHU-
CTeMa He IIbITaeTCsa KOHTPOJIMPOBATh 3TO CaMa.

[Tpu goGaBIeHUM B POOUTENbCKYIO TAOMUITy MaHHBEIX, KOTOPhLIE HE COOTBETCTBYIOT HU OIHOM U3 CyIIle-
CTBYIOIIUX CEKIIUH, ITPOU30UAET OIIubKa; MOOXOOSINYI0 CeKIIHI0 HY?KHO CO3aBaTh BPYYHYIO.

CozpmaBaTh B TabnuIilax OrpaHUYeH’sI C YCIOBUSIMHU, 3aal0NIMMI I'PAHUITEI CEKIINM, BpYUYHYIO HE Tpe-
oyetcs. Takue orpaHudyeHus OyoyT CO3aHbl aBTOMAaTUYECKH.

3. Co3pariTe B CEKIIMOHUPYeMOM Talbiuile MHOEKC II0 KJII0YeBOMY CTOJOIY (uim cTonOllaM), a TakxKe
n00ble Opyrue MHOEKCH, KOTOPEIe MOTYT IToHamoOuThes. (MHOeKC Mo K04y, CTPOro rOBOPsI, Co3aa-
BaTh He 00s13aTEeIbHO, HO B OONIBLIIMHCTBE CIy4daeB OH OymeT moje3eH.) I[Ipu 3ToM aBTOMaTU4YeCKHU Oy-
IeT CO37IaH COOTBETCTBYIOIIUM MHIOEKC B KaXXIOM CEKIIUU M BCE CEKIIMM, KOTOPHIE BHI OyImeTe co3fma-
BaTh UJIU IPUCOEONHSATh IO30HEee, ToXKe OyOyT comepKaTh TaKOM NHAEKC. MHIEKCH UM OrPaHUYEHUS
VHUKAIbHOCTH, CO3[aHHbIE B CEKITMOHUPOBAHHOM Tabmulle, SIBASIOTCS «BUPTYalbHBIMU», KaK U caMa
CEeKIIMOHUpPOBaHHas Tabnuila: GakKTUYeCKU JaHHBIE HaXOOsITCS B MOUYEePHUX MHIOEKCAaX OTHOEJIbHEIX Tab-
JINII-CEeKITUH.

CREATE INDEX ON measurement (logdate);
4. Y6éenutech B TOM, 4YTO ItapaMeTp KoHurypauumm enable partition pruning He BBHIKJIIOUEH B
postgresql.conf. MHa4e 3ampock He OyOyT ONTUMU3UPOBATHCS MOIKHBIM 00pa3oM.

B pmanHOM mpuMepe HaM NMOTPebyeTCs CO3maBaTh CEKLMIO KaXObI Mecsl, TakK 4To ObI0 6B Pa3yMHO
HamucaTh CKPUIIT, KOTOPHIM OB (hopMupoBas Tpebyemsbrit kog DDL aBTOMaTHU4Y€eCKH.

5.11.2.2. O6cny>XxuBaHuMe CeKuun

OOrryHO HAaOOP CeKInii, 00pa30BaHHEIM M3HAYAILHO IIPHW CO3TaHUK TAOIIHI], He IIpeaIoaaraeTcs coxpa-
HSATh HeM3MeHHBIM. Yalre Hao00poT, MIaHUPYeTCs YaaIATh CeKITUUA CO CTaPEIMU HAaHHLIMU U IIepUOIuYe-
CKH MOOGaBISITh CEKIMHU C HOBEIMHU. OOHO M3 Hanubolee BaXKHBLIX IPEUMYIIeCTB CeKIIMOHUPOBAHUSA COCTO-
UT UMEHHO B TOM, YTO OHO IT03BOJIET MPAaKTUUECKX MOMEHTAJIbHO BHITIONMHATL TPYIOEMKUE OIlepallui,
U3MEHsIST CTPYKTYPY CeKIui, a He puU3ndecKu mepemelras 0onbiire 005EMEI MaHHbIX.

Campblii JIETKUY CIoco® yaaauTh CTaphle JaHHBIE — IIPOCTO YOAJIUTD CEKIINI0, CTABIITYI0 HEHYKHOM!:
DROP TABLE measurement_y2006m02;

Tak MOZKHO yOaJIuTh MUJUIMOHEI 3aIIMCel Topa3mo ObICTPee, YeM YOASATh UX 110 OMHOM. 3aMeTbTe, OJHAKO,
YTO IPUBEHEHHAs BhHIIIE KOMaHOa TPeOyeT yCTaHOBJIEHUS OJIOKUPOBKHU ACCESS EXCLUSIVE.

Emé ommH yacTo 60/1ee IpeAnoYTUTE IbHBIM BapUaHT — yopaTh CEKIIUIO M3 TJIaBHOM TaOIUIIEl, HO coXpa-
HUTb BO3MOZKHOCTE 0OpaIaThCsa K Hel KaK K CaMOCTOSITeJIbHOM TabuIie:

ALTER TABLE measurement DETACH PARTITION measurement_y2006m02;
ALTER TABLE measurement DETACH PARTITION measurement_y2006m02 CONCURRENTLY;

ITpu aTOM MOXKHO OymeT mpomonKaTh paboTaTh C JaHHEIMU, TOKa Tabiulla He OyneT ynaneHa. Hampumep,
B 9TOM COCTOSITHUY OYEeHBb KCTATH OyHOEeT COeaTh Pe3ePBHYIO KOMHWI0 JAaHHBIX, UCIOb3ys COPY, pg dump
WY TTOomoOHEIe CpenCcTBa. BO3MOXKHO, 9TH MaHHEIE TaKXKe MOXKHO OyIeT arperupoBarh, IePeBeCcTH B KOM-
MMAKTHEIH (JOPMAT, BEIIIOIHUTEL OPYTYI0 00paboTKy MK HOCTPOUTEL OTUETHL. IlepBas ¢popMa KOMaHOH Tpe-
OyeT OIIOKMPOBKM ACCESS EXCLUSIVE POOUTENBbCKOUW TaOmuIilbkl. Brnaromaps ykasaHWI0O CONCURRENTLY,
KakK BO BTOpOM dopMe, OJIs OIlepalnuy OTcoeguHeHus OymeT TPebGOoBaThCSA TOJBKO OIOKMPOBKA SHARE
UPDATE EXCLUSIVE POOUTEIbCKOM TaGIUITLI, HO IIPU 9TOM AEeMCTBYIOT OTPAaHUYEHUsI, ONUCAaHHBIE B ALTER
TABLE ... DETACH PARTITION.

AHanOTrU4YHBIM 06pa30M MO2KHO HOG&BHHTL HOBYIO CEKIIUIO C HaHHBIMU. M&I MOKEM co30aTh IIYCTYIO CEK-
IIMIO B I'JTaBHOM Taﬁnnue TaK 2K€, KaK MBI CO3OaBaJIi CEKIITMH B NCXOOHOM COCTOAHHUMU OO 3TOIO:
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CREATE TABLE measurement_y2008m02 PARTITION OF measurement
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01")
TABLESPACE fasttablespace;

A mHOrma ynoOHee co3maTh HOBYIO TAOIUITy BHE CTPYKTYPHI CEKIIMI U IPUCOEOUHUTh €€ B BUIE CEKITUU
nmo3xe. [Ipyu TakoM IMOAXo[e HOBHIE HaHHBIE MOXKHO OyHOeT 3arpy3uTh, IIPOBEPUTH U Npeobpa3oBaTh A0
TOTO, KaK OHHU IIOBSITCS B CEKIITMOHUPOBAHHOM Tabnuie. KpoMme Toro, omepaiius ATTACH PARTITION Tpe-
OyeT OjIsi CEKIIMOHWUPOBAHHOM TaOIUIIEI TOJTBKO OJIOKMPOBKKM SHARE UPDATE EXCLUSIVE, B OTJIMYHE OT
omepanuu CREATE TABLE ... PARTITION OF, TpeOymoiImei GIOKUPOBKYU ACCESS EXCLUSIVE, IIO9TOMY
eé ynoOHee MCIIOIb30BaTh [JIS BHIIOTHEHUS MTapajIelbHEIX Omepaluil ¢ CeKIMOHUPOBAHHOM TaOIUIeH.
Ob6oiiTrCh 663 KPOIOTIMBOIO BOCIIPOU3BEIEHUS OIIPeOeIeHUS POAUTEIECKON TaOIUITEI MOXKHO, BOCIOIIE-
30BaBIINCH QYHKIIMOHAIPHOCTLIO CREATE TABLE ... LIKE:

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS)
TABLESPACE fasttablespace;

ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );

\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— possibly some other data preparation work

ALTER TABLE measurement ATTACH PARTITION measurement_y2008m02
FOR VALUES FROM ('2008-02-01') TO ('2008-03-01" );

IIpexkme yeM BBITIONHSATH KOMaHAy ATTACH PARTITION, PEKOMEHOYeTCsS CO3HaTh OrpaHUYEHHE CHECK B
MIPUCOENMHSIEMOM TabJIuIle, COOTBETCTBYIOIIEE OKHUIAEMOMY OTPaHUYEHUIO CEKITUY, KaK ITOKa3aHO BHIIIE.
Bnarogapst aToMy cucTemMa CMOXKeT 000UTHChH 663 CKAaHUPOBaHUsI, HE0OXOIMMOTI0 IJIs IIPOBEPKHU HESIBHO-
TO OTpaHUYEHUS CeKIHH. Be3 9Toro orpaHn4YeHuss CHECK HYXKHO OyIeT IPOCKAaHUPOBATh U YOEOUTHCS B
BBITIOJTHEHUH OTPAaHUYEHUS CEeKIIMH, YOepKuBas OJTOKMPOBKY ACCESS EXCLUSIVE B 9TOM ceknuu. [Tocie
BBITIOJTHEHUS KOMAHIBI ATTACH PARTITION PEKOMEHOYETCS YOAIUTh OTPpaHuYeHue CHECK, IOCKOJIBKY OHO
OorbIlie He Hy2KHO. Ecnu nprucoequHsieMasi TabIuIla TakKXkKe SIBJISIETCS CEKIIMOHUPOBAHHOM TabHUIIEH, TO
Kaxpgas u3 eé cekiui OyaeT PeKypPCUBHO OJIOKMPOBATHCS M CKAaHHPOBATHCS OO0 TEX IIOP, OKa He BCTPe-
TUTCS MTOAXOMsIee OrpaHuuYeHre CHECK UNTH He OYIyT JOCTUTHYTH KOHEUHHIE Pa3[IeJlH.

TouHO Tak XKe, eC/I B CEKIIMOHUPOBAaHHOM Tab/IHIle eCTh CEeKIIUS DEFAULT, PEKOMEHAyeTCs CO3[aTh orpa-
HU4YeHUe CHECK, KOTOPO€e HCKJIIo4YaeT OorpaHMYeHne CEeKIIUM, nogjexaliel mpucoengnHeHno. Eciou ato-
TO He cHellaTh, TO CEKNUs DEFAULT OymeT IIPOCKaHHWPOBaHa, YTOOH yOEOUTHCS, YTO OHA HE CONEpPIKUT
3amnmcel, KOTOPHlE OOJIXKHEL OBITH PACIIOJIOKEHEl B IPUCOEOUHSIEMON CeKIuu. JTa onepanus OyOeT BHI-
TIOJTHATBLCS IPU yAepKaHUU 6JIOKUPOBKU ACCESS EXCLUSIVE Ha CEeKIUU DEFAULT. Eciu cekius DEFAULT
caMa ABISIETCS CEKLIIMOHUPOBAaHHOMN TabIUIel, TO KaXKaas U3 e€ CeKIuil 6yieT PeKYPCUBHO IIPOBEPATHCSA
TakKuM XKe o6pa3oM, KakK U MpucoenuHseMas Tabnuila, Kak YIIOMUHAIOCh BHIIIIE,

Kak T'OBOPMUIJIOCH BHIIIE, B CEKIITMOHNPOBaHHEIX Ta6m/1uax MOZKHO CO30aBaTh MHOEKCHI TAkK, 4YTOOLI OHU IIpu-
MEHSIJIUCh aBTOMaTU4YEeCKH KO BCEHM Mepapxuu. JTO OUeHb YO00HO, TaK KaK MHOEKCUPOBAThHCSI OYOyT HE
TOJILKO BCE CYIIECTBYIOIINE CEKITUM, HO U JTI00bIe CEKIIUH, co3aBaeMble B OymyiieM. Ho ecTs omHO orpa-
HUYEeHNEe — TaKOU CEeKIIMOHWPOBAHHLIN MHAEKC HEJIb35 CO3/IaTh B HEOIOKUPYIOIIEM pexkuMe (C yKa3aHHU-
eM CONCURRENTLY). YT0oOkI n36ekaTh OJIOKUPOBKY Ha OOJITO€ BpeMs, AJIs CO3aHUs UHAEeKCa B CaMOM Cek-
IMOHUPOBAHHOM TabJIMIle MOXKHO MCII0JIb30BAaTh KOMaHAy CREATE INDEX ON ONLY; TaKO# MHOEKC Oymet
TIoMeYeH Kak Hepabodwuid, m oH He OymeT aBTOMaTU4YEeCKHU IPUMEHEH K CeKIusM. MHOeKCch coOOCTBEHHO
B CEKIIMSAX MOXKHO CO3[aTh B MHAUBUAYAIbHOM IIOPSIKE C YKa3aHHeM CONCURRENTLY, a 3aTeM npucoeodu-
HUMb UX K UHOEKCY POOUTETIA, UCIIOJIB3Yd KOMaHOy ALTER INDEX .. ATTACH PARTITION. ITocme Toro Kak
WHIEKCH BCeX CeKLUM OyAyT NPUCOeNUHEHH K POAUTEIbCKOMY, IOCIeOHNM aBTOMaTUUYECKH TTIEPEUnET B
pabouee cocTostnue. Hampumep:

CREATE INDEX measurement_usls_idx ON ONLY measurement (unitsales);

CREATE INDEX CONCURRENTLY measurement_usls_200602_idx
ON measurement_y2006m02 (unitsales);
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ALTER INDEX measurement_usls_idx
ATTACH PARTITION measurement_usls_200602_idx;

10T aneM MOZKHO IIPUMEHATh Y C OTPaHUYEeHUAMHN UNIQUE ¥ PRIMARY KEY; OJIsI HUX MHOEKCHI CO30al0TCA
HEesABHO IIPU CO3OaHUU OT'PaHUYEHUA. HaanMep:

ALTER TABLE ONLY measurement ADD UNIQUE (city_id, logdate);

ALTER TABLE measurement_y2006m02 ADD UNIQUE (city_id, logdate);
ALTER INDEX measurement_city_id_logdate_key
ATTACH PARTITION measurement_y2006m02_city_id_logdate_key;

5.11.2.3. OrpaHu4yeHun
C CEKIIMOHNUPOBAHHBIMHU T&6HI/ILIaMI/I CBSI3aHEI ClledyIoIyue OrPaHNYeHud:

e Co3zpmaTthb OrpaHrN4YeHNe YHUKAJIBHOCTHU UJIX IIEPBUYHOIO KJII04Ya OJId CGKHHOHHpOBaHHOfI Ta6J'II/ILU:I
MOZKHO, TOJIBKO €CJIM KJIIOYM CEKIINI He BKII0YaloT HUKaKue BEIPDA2KE€HU A NI BEISOBEL (bYHK].II/Iﬁ B
OrpaHrn4YeHHne BXOOsAT BCe CTOHGHBI KJII049a CEKIUOHUPOBAHUA. 3TO0 ycCiioBue 00BSICHSIETCSI TEM, YTO
OTOEeJIbHBIE MHIOEKCEI, 06pa3y101.une Orpann4yeHnune, MOoryT HEIIOCPeOCTBEHHO obecreuynBaTh YHHUKAJIb-
HOCTB TOJIBKO B CBOUX CEKIIUAX. HOSTOMy CaMa CTPYKTYpPa CEKIIMOHUPOBAHUSA OOJIZKHA I'aPAHTHUPO-
BAThb OTCYTCTBHUE JIy'6J'II/IKaTOB B PA3HBIX CEKIIUAX.

e Co3zpaTthb OrpaHHY€eHHEe-UCKIIIOUEeHHNEe, OXBAThIBAlOIllee BCIO CEKIIMOHUPOBAHHYIO T&6J’[I/I].[y, HeJIb34;
MO2KHO TOJIBKO ITOMECTHUTHb TaKO€ OrpaHNYE€HNe B KaXOYI0 OTOEJIbHYIO CEKIIUIO C JaHHBIMMU. H sto
TaKXe SBJIA€eTCsA CIIEACTBHEM TOI'O, UYTO YCTAHOBUTEL OrPaHUYEHU, HeI;ICTBYIOH.II/Ie MeXOy CEeKLIUsIMH,
HEeBO3MOZXKHO.

* Tpurrepsl BEFORE ROW IJI INSERT HE MOT'YT MEHATH CEKIIMIO, B KOTOPYIO B UTOTE IIOMaNEeT HOBas
CTpPOKa.

e CwMmemmBaHUE BPEMEHHBIX U ITOCTOAHHBIX OTHOIIEHUM B OOHOM nepeBe CEKIIMOHUPOBaAaHUA HE OOITyC-
KaeTcs. Takum 06p8.30M, €CJIM CEeKIITMOHHMPOBaHHasA TabIuIa MOCTOSIHHAS, TAKUMHU e TOJIXKHEI OBITh
€€ CeKIUH; C BpeMeHHBIMU TabaIuIIaMy aHAJIOTHYHO. B Clly4ae C BpDEMEHHBIMH OTHOIIEHUSAMU BCE
TaOTUITBI nepeBa CEKIIMOHUPOBaHUSA NOJI2KHEIL OBITH M3 OJHOTO CeaHca.

Ha YPOBHE Peain3allii OTOEJIbHbIE€ CEKIITUU CBA3BIBAIOTCA C CBKHI/IOHI/IpOBaHHOI;I Ta6J'II/I].[eI;I cpenCTBaMu
HacinegoBaHusa. OOHAKO C OEKJIapAaTUBHO CEKIIMOHHWPOBAHHBIMU Ta6J'II/ILIaMI/I WX UX CEKIUAMHU HEJIb3s51
HCIIOJIb30BATE HEKOTOPYIO O6U.[y10 q)YHKLII/IOHaJ'II)HOCTI: HacleOgoBaHUs, KaK OMHCAHO HUXKe. A UMEHHO,
CEeKIId He MO2XKeT UMETh HUKAKUX OPYTUuX pOHHTeHeﬁ, KpomMme CeKL[I/IOHHpOBaHHOﬁ Ta6J'II/II_[bI, K KOTOpOfI
OHAd OTHOCHTCHA, PAaBHO KaK U mobast Ta6m/1ua HE MO2XKET HacCJIegoOBaThCA U OT CeKHI/IOHHpOBaHHOfI, u oT
OOBIYHOM TaGJ'II/II_U:I. 9TO O3HA4YaeT, 4YTo CEeKIIMOHHNPOBAHHEIE Ta6J'II/II_[bI N X CEKIIMHU HE COBMEIIAIOTCA B
Hnepapxruu HacCjieooBaHUsA C OOBIYHEBIMHU TaﬁJ’II/IHaMI/I.

Tak Kak nepapxmusa CEKINOHUPOBAHUA, 06pa3OBaHHaH CGKI.IHOHPIpOB&HHOI:I Ta6n1/1ue171 ueeé CeKIIusgiMu, sAB-
JIs1eTCA OOHOBPEMEHHO U I/Iepapxueﬁ HacJiegoOBaHWsI, OHA COOEP>XKHUT tableoid U Ha Heé paciIapoCTpaHsa-
I0TCS BCe OOLIYHEIE IIPpaBHUJIa HAaCJlIegJOBaHU4Ad, OIIMCaHHEIE B Pazgene 5.10, c HEeKOTOPBIMHU NCKIIIOYEHUSAMMU:

* B ceknusx He MOXKeT OBITh CTOJIOIIOB, OTCYTCTBYIOIIUX B POOUTEJILCKOM Tabmnulie. Takue CcTONOIIH
HEBO3MOKHO OMPENeUuTh HU MPU CO3[MaHUM CEKITMM KOMaHOOM CREATE TABLE, HU MyTEM TTOCIEOYIO-
mero qoOaBJIEeHUST B CEKIMM KOMAHOOW ALTER TABLE. TaGauIilbl MOTYT OBITh IOAKJTIOYEHEI B KQUECTBE
CEeKIIUH KOMaHIOOM ALTER TABLE ... ATTACH PARTITION, TOJIBKO €CJIH UX CTOJIOLEI B TOYHOCTH CO-
OTBETCTBYIOT POAUTEJILCKOMN TabIuIe.

* OrpaHuuyeHHsi CHECK BMeCTe C NOT NULL, onpefeéHHbe B CeKITMOHUPOBAaHHOM Tabmuile, Bcerna Ha-
ClemyIoTCst BceMu eé ceKiusaMu. OrpaHudeHnss CHECK C XapaKTePUCTHUKOM NO INHERIT B CEKITMOHHU-
POBaHHBIX TAaGIMITAX CO3MaBaTh HeMb3d. TakKe Helb3sd yOaluTh OrpaHudYeHre NOT NULL, 3aJaHHOe
OJIsT CTONOIIAa CEeKINU, eCIIM TaKOe JKe OrpaHudYeHue CyIecTByeT B POOUTEIbCKOM TabmuIle.

* Hcnomp3oBaHue yKa3aHHs ONLY IIPU moOaBIeHUN UITH YOaJeHUU OTPAaHUYEHUS TOIbKO B CEKITMOHHU-
POBaHHOM TabIHIle MOANePKUBAETCS, JIUIIL KOTOa B Hell HeT ceKiuii. [1pu HaIuYuyu CeKITUI ITOIIBIT-
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Ka HCII0JIb30BaHUsA ONLY BHI30BET OMINOKY [Jis JIFOOBIX OrpaHUYeHUM, KpoMe UNIQUE M PRIMARY KEY.
C Opyroi# CTOPOHEI, OTPAHUYEHUS MOXKHO HOOaBISATh WU YOAJSATh HEIIOCPEeICTBEHHO B CEKIIUAX (ec-
JIX OHU OTCYTCTBYIOT B POOUTEJILCKOM TabHIIEe).

Tak Kak CEeKIIMOHMPOBaHHAasA TabuIla cama 1o cebe He COOepKUT JaHHBIE, UCII0JIb30BaHUeE
TRUNCATE ONLY IJIg CEKIIMOHUPOBAHHOU Ta0JIMIIEI BCcerga OyOeT CYUTAThCS OIIUOKOM.

5.11.3. CeKLI,VIOHVIpOBaHVIe C MCnoJib3oBaHUEM HacJsieaoBaHuUsA

XO0TsI BCTPOEHHOE MeKlapaTHBHOE CEKITMOHWPOBAHME IT0JIE3HO BO MHOTHX YaCTO BO3HMKAIOIIUX CHUTYa-
nmsx, 6eIBalOT 0OCTOSATENLCTBA, TPeOylore 60ee ruOKOro Moaxona. B aToM ciydae CEKIIMOHUPOBaHUE
MOZKHO peajin30BaTh, IPUMEHWB MeXaHU3M Hac/IeJOBaHUs TaOJIHI], YTO JacCT PsiT BO3MOXKHOCTEH, HEeMOo/I-
IepKUBaeMEIX IIPU OeKJIapaTUBHOM CEKLIIMOHWPOBAHUY, HAIPUMED:

ITpu gekIapaTUBHOM CEKIIMOHHPOBAHUHN BCE CEKIIMH [OJIXKHEI MMETh B TOYHOCTH TOT XKe Habop
CTOJIOIOB, YTO U CEKIMOHUPYyeMasi Tabyulla, TOraa Kak OOBYHOEe HacJieJoBaHue TaOuIl JOITyCKaeT
Ha/lM4ue B MOYEePHUX TabJIUIlaX MOIOTHUTEILHEIX CTOIOII0OB, OTCYTCTBYIOIIUX B POIUTENE.

MexaHN3M HacjIemoBaHuSA TaOIHIL ImogoepzKuBaeT MHO2KECTBEHHOE HacCJieJOBaHHue.

C mekjlapaTUBHHIM CEKIIMOHHUPOBAaHUEM MOOOEPKUBAETCS TOJIPKO CEeKIIMOHUPOBAaHUE IO CIUCKAaM, 110
ouaa30HaM M IO XeIlly, TOTOa Kak C HacJieJZoBaHuEeM TaOIuIl JaHHbIe MOXKHO Pa3fesaTh o JIo6o-
My KPUTEPHUIO, BEIOpaHHOMY ITonb3oBaTeneM. (OOHAKO 3aMeThbTe, YTO eCJIM UCKITI0YeHNue 0 OTPaHu-
YEeHUIO He I03BoJsAeT 3P PeKTUBHO YCTPAHATh HOUYepHUe TabJIHIbl U3 IIJIaHOB 3aIllPOCOB, TPOU3BOIH-
TENIbHOCTH 3alIPOCOB OyIeT OYeHb HU3KOM.)

5.11.3.1. NMpumep

B sToM mpuMepe OyAeT co3faHa CTPYKTypa CEeKIIMOHUPOBAHMS, paBHO3HAUHAsI CTPYKTYpPe U3 MpUMepa C
OeKJIapaTUBHBEIM CEKIIMOHUPOBAHUEM. BEIIOMHUTE Cledyloiine e CTBUS:

1. CozpmaiiTe «Iri1aBHY0» TabIUIly, OT KOTOPOM OyAyT HAcJIe0BaThCSA BCe «OoUYepHUe» TabnuIlel. ['1aBHas

Tabnuila He OyOeT comepkKaTh maHHbe. He onpenensdiiTe B HeMl HUKaKWe OTPaHUYEHUS-ITPOBEPKH, €C-
JIX TOJIbKO BHI He HaMepeHHI IIPHMEHHTL WX BO BCeX MouYepHMX Tabnuiax. Takxke He MMeeT CMEIC/IA
OTIpenesisiTh B Hell KakKue-Tu00 MHAEKCH WX OTPaHNuYeHus YHUKAIbHOCTH. B HallleM mpuMepe TIasB-
HOM Tabnuiieh 6ymeT measurement CO CBOMM M3HAYATBHBIM ONIPEeAeIeHUEM:

CREATE TABLE measurement (

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

)i

. Co3mailiTe HECKOJIBKO «A0YepHUX» TabIUIl, YHacIegoBaB uX BCce OT ryiaBHOMW. OOBYHO B TaKUX TabIu-

Iax He OymeT HUKaKUX NOIOIHUTEJIbHEIX CTOJIOI0B, KPOMe YHacJIeJOBaHHEIX. Kak U ¢ meKjlapaTUBHEIM
CEeKLIMOHUpOBaHNWeM, 3TH TabIMIEL BO BCeX OTHOLIeHUSX OynyT oObYHEIMU Tabnuiiamu Postgres Pro
(MM CTOPOHHUMM TaOIUIIAMU).

CREATE TABLE measurement_y2006m02 () INHERITS (measurement);
CREATE TABLE measurement_y2006m03 () INHERITS (measurement);
CREATE TABLE measurement_y2007ml1l () INHERITS (measurement);
CREATE TABLE measurement_y2007ml2 () INHERITS (measurement);
CREATE TABLE measurement_y2008m01 () INHERITS (measurement);

. Ho6GaBbTe B modepHUE TAOIUILI HEIlepPeKPHIBAIOIINECS OTPaHUYEHUS, ONPENENIAIoNIe AOMYCTUMEIE

3HAQYEHUS KII0YeH IS KaXKa0M U3 HUX.

TUnUYHBIE TPUMEPH TAKUX OTPAHUYEHUN:

CHECK ( x = 1)
CHECK ( county IN ( 'Oxfordshire', 'Buckinghamshire', 'Warwickshire' ))
CHECK ( outletID >= 100 AND outletID < 200 )
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YGGJII/ITGCI: B TOM, 9YTO OIrPpaHMYEHUS He IMepPeCeKalTCd, TO €CTh HUKAaKKEe 3HAa4YEeHHUd KJII04Yad He OT-
HOCATCA CPa3y K HECKOJIbBKHM OOYEPHUM Ta6J'II/II_IaM. HaanMep, YaCTO OOIIYyCKAKT TAKYIO OH.II/I6Ky B
OoIpenejleHnyu OUAlla30HOB:

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

910 He OyneT paboTaTh, TaK KaK HEACHO, K KaKOol flouepHel Tabuile AOIKHO OTHOCUTHCS 3HAUYEHUE
200. TToaToMy muatna30HbI JOIXKHEI ONPENENATHCSA CIeAYIOINIUM 00pPa30oM:

CREATE TABLE measurement_y2006m02 (
CHECK ( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2006m03 (
CHECK ( logdate >= DATE '2006-03-01' AND logdate < DATE '2006-04-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml11 (
CHECK ( logdate >= DATE '2007-11-01' AND logdate < DATE '2007-12-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2007ml12 (
CHECK ( logdate >= DATE '2007-12-01' AND logdate < DATE '2008-01-01" )
) INHERITS (measurement);

CREATE TABLE measurement_y2008m01 (
CHECK ( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01" )
) INHERITS (measurement);
. s Kaxkmou mouyepHel TaOIuIlbl CO3TalTe HHOEKC 10 KJIII0YeBOMY CTOJIOIY (Mau cTonbIlaM), a TakKxke
mo0ble ApPyTrue UHOEKCH 10 CBOeMYy YCMOTPEHHIO.

CREATE INDEX measurement_y2006m02_logdate ON measurement_y2006m02 (logdate);
CREATE INDEX measurement_y2006m03_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_y2008m0l1 (logdate);

. MmI xoTUM, YTOOH! Hallle IIPUJIOKEHNE MOTJIO CKa3aTh INSERT INTO measurement ... U JaHHBIE OKa-
3a/JIMCh B COOTBETCTBYIOIEH mouepHed Tabmuile. Mbl MoKeM H0OUTHCS 3TOro, M0OABUB ITOOXOMSIITYIO
TPUTrTEePHYI0 GYHKIIUIO B I'NIaBHYI0 Tabnuity. Ecnu maHHble Bcerpma OyayT moOaBiIsIThCS TOJIBKO B IIO-
CIeOHIOI MoYepHIoo Tabmuily, HaM OyIoeT HOCTAaTOYHO OYeHb IPOCTOM GYHKITUU:

CREATE OR REPLACE FUNCTION measurement_insert_trigger ()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO measurement_y2008m01 VALUES (NEW.*);
RETURN NULL;

END;

$S

LANGUAGE plpgsqgl;

ITocne Q)YHKI_II/II/I MBI CO3aUM BLI3EIBAIOIITUM eé TpUrrep:

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

MEI DOJT2KHBI MEHSITh ONPefesieHNe TPUTTEePHOU (PYHKIMKM KaKAbIi MecsIl, YTOOb OHa BCErga BCTaB-
JIsiia JaHHBIE B TEKYIIYIO AOoYepHIo Tabnuiy. OmpenesieHre caMoOro TPUTTepa, OOHAKO, MEHSTh He
TpebyeTcs.
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Ho MBI MOKeM TakiKe chesaTh, YTOOBI CEPBEP aBTOMATHYECKU HAaXOOUJI JOYEPHIOI TabauIly, B KOTO-
PYI0O HY?KHO HaIpaBUTh 00aBIIsieMylo CTPOKY. [I71s1 3TOro HaMm noTpebyeTcst 6oJiee CI0KHAsI TPUTTED-
Hast QYHKIIUS:

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;

OnpeneHeHI/Ie TpUrrepa ocTaéTcs IIPEKHUM. 3aMeThTe, UTO BCE YCII0BUA IF HOJIZKHBEI B TOYHOCTH OT-
paxaTh orpaHu4YeHus1 CHECK COOTBETCTBYIOIIIUX JOYEPHUX Ta6J'II/II_[.

XoTst 3Ta QYHKUMS CJIOXKHEE, YeM BapPUAHT C OOHUM TEKYILIMM MECSLEM, €€ He MPUAETCS TaK 4acTo
MomupUIIMPOBATh, TaK KaK BETBU YCIIOBUM MOXKHO H00OaBUTH 3apaHee.

ITpumeuyanue

Ha mpakTuke OymeT jydIle cHa4daja IPOBEPSATH YCJIOBUE [JisS MOCJIeTHEH HoYepHel TabJIUIIH,
€CJTM CTPOKHU [00aBIISAIOTCS B HEE Yallle BCET0, HO IJIS ITPOCTOTHI MBI PACIIONIOXKUIUA ITPOBEPKU
TpUIrTEpa B TOM K€ IOpSAIOKe, YTO U B OPYTrUX (pparMeHTax Kofa AjIs STOT0 IIpuMepa.

Ipyro# crmoco6 mepeHampaBiIeHus OOOABISIEMBIX CTPOK B COOTBETCTBYIOIIYIO HOYEPHIOI TaOmUIly
MOXKHO peajii30BaTh, OIPEeNeInB [Jis TIaBHOM TaOIUIIEI He TPUTTEP, a IpaBuia. Hanpumep:

CREATE RULE measurement_insert_y2006m02 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2006-02-01' AND logdate < DATE '2006-03-01"' )
DO INSTEAD

INSERT INTO measurement_y2006m02 VALUES (NEW.*);

CREATE RULE measurement_insert_y2008m01 AS
ON INSERT TO measurement WHERE

( logdate >= DATE '2008-01-01' AND logdate < DATE '2008-02-01"' )
DO INSTEAD

INSERT INTO measurement_y2008m01 VALUES (NEW.%*);

C mpaBuIaMu CBs3aHO ropa3no 60IIbIlle HaKIaJHEIX PACX0O0B, YeM C TPUTTEPOM, HO OHU OTHOCSTCS K
3aIlpoCy B IEJIOM, a He K KaXKIol CTpoke. IT09TOMY 3TOT CII0co6 MOXKET OBITH O0/Iee BEIUTPHIIITHEIM ITPU
MaccoBoM moGaBiieHUH gaHHBIX. OgHAKO B OOIBIITMHCTBE CIIy4aeB TPUTTEPH OyayT paboTaTs OBICTpeE..
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YuTHTe, YTO KOMaHIa COPY UTHOPUPYET IIpaBuia. Ecu BE XOTUTE BCTABUTD TaHHEBIE C TIOMOIIIBIO COPY,
BaM IPHUOETCS KOMWPOBAThH MX CPpal3y B HYXKHYIO MOYepHIOI TabGNuIly, a He B rIaBHyI0 TaOmuily. C
OPYTOM CTOPOHEI, COPY HE OTMEHSIET TPUTTEPHI, TaK UTO C TPUTTEPAMH BHI CMOXKETEe HUCITOIh30BaTh €€
OOBIYHBIM 00pa3oM.

Emé omuH HegoCTaTOK IIOAXOAa C IIPAaBUJIAMU CBSI3aH C HEBO3MOXKHOCTHIO BEIIATH OIIMOKY, €CIIU [O-
OaBisieMasi CTPOKa He IOAIafaeT HU II0f OOHO W3 IIPABUJI; B 3TOM CiIydae JaHHBIE IIPOCTO IIOMAmyT
B T'JIaBHYIO TaOHILy.

6. Yoeoutech B TOM, YTO TapaMeTp KoH@urypamuum constraint exclusion He BBHIKITIOYEH B
postgresqgl.conf. B IDOTUBHOM ClIy4ae fo4YepHUe TaGIUIbl MOTYT CKAHUPOBATHLCS, KOTAA 3TO He Tpe-
oyeTcs.

Kak yke MO2KHO TIOHATH, OJIsT Peann3aliil CI0XKHOM nepapxuu tabmuil MoxkeT nmotpeboBaTthcst DDL-kop
3HAYUTETbHOTO 00bEMa. B maHHOM mpuMepe HaM OTPebyeTCs: cO3maBaTh JOYEPHIOW TAOGIUIly KaXKIbIN
Mecsill, TaK 4To ObUI0 ORI PAa3yMHO HaAmUCaTh CKPUMT, GopMupyomuit Tpebyemsrit kog DDL aBToMaTuue-
CKH.

5.11.3.2. O6cny>xuBaHue Tabnuu, CeKLMOHUPOBAHHbIX Yepe3 HacleaoBaHue
Yto6BI OBICTPO YAAIUTh CTaphle JaHHBIE, IIPOCTO YOAJIUTE CTABIIYIO HEHYKHOM TOYEPHIO TalJIuILy:

DROP TABLE measurement_y2006m02;

YToO6H YOAJIUTh OOYEPHIOIO Ta6nm_{y U3 MepapxXruu HacCjieoOBaHNsA, HO COXPAHUTH K Hel OOCTYII KaK K
CaMOCTOSITEIbHOM Tabnulle:

ALTER TABLE measurement_y2006m02 NO INHERIT measurement;

Y1068 OGABUTH HOBYIO HOUEPHIOK TAOIUITY [JIs HOBBIX JAaHHHIX, CO3MalTe MYyCTYI0 HOYEPHIO TabHIly
TaK JKe, KakK [0 9TOr'0 co3TaBajii HavaJIbHbIE:

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

MoxKHO TakXkKe co3OaTh HOBYIO Ta6J'II/II_Iy Y HAIIOJIHUTh eé OJaHHBIMH OO I[O68.BJ'IGHI/I${ B M€PAPXUIO0 Ta6J'[I/IL[.
OTO IO3BOJIUT 3arpy3uTh, IIPDOBEPUTH U IIPU HeO6XO)II/IMOCTI/I Hp806pa3OBaTb OaHHBIE€ 00 TOT'0, KaK 3alIpPo-
CHI K TJIaBHOU Ta6n1/1ue CMOT'YT UX YBUOEThH.

CREATE TABLE measurement_y2008m02
(LIKE measurement INCLUDING DEFAULTS INCLUDING CONSTRAINTS) ;
ALTER TABLE measurement_y2008m02 ADD CONSTRAINT y2008m02
CHECK ( logdate >= DATE '2008-02-01' AND logdate < DATE '2008-03-01' );
\copy measurement_y2008m02 from 'measurement_y2008m02"'
—— BO3MOXHa [OOIIOIIHHTEeINIbHA4d IIOOI'OTOBKAa IOAHHBIX
ALTER TABLE measurement_y2008m02 INHERIT measurement;

5.11.3.3. OrpaHu4yeHus
C peaJ‘[PI3aL[PIeﬁ CEeKIIMOHHNPOBaHUA Yepe3 HaClleJOBaHKWE CBA3aHEBI CIIEOAYIOIINEe OTPaHUYEeHHNA:

* Cucrema He MOXET IIPOBEPHUTH aBTOMATHUUYECKH, SBISIOTCS JIM BCe OTPaHUYeHMsI CHECK B3aHMHO HC-
Kimovaomumu. [ToaTomy 6e3onacHee OymeT HaMUCaTh U OTJIAOUTH KOM AJIsT GOPMUPOBAHUS OOUYEP-
HUX TAOIUII ¥ CO3TaHUs W/UIK U3MEHEHUS CBA3aHHBIX 00BEKTOB, UeM [ejlaTh 3TO BPYUHYIO.

e HHOekCH W BHEIIHHE KITIOYXM OTHOCSATCS K OIpenesIEHHON Tabulle, HO He K €€ Hepapxuu HaclienoBa-
HUS, IO3TOMY C HUMU CBSI3aHBI MOIOJTHUTEJIbHEIE OTPDAaHUYEHN .

* Tloka3aHHBIE 37IECH CXEMBI TOOPA3yMEBAIOT, UTO KITFOYEBOM CTOJIOEI] (MM CTONIOIEI) B CTPOKE HUKO-
ra He MEHSIETCS, UJTU MEHSIeTCsI He HaCTOJIbKO, YTOOB CTPOKY MOTPe6OBANIOCh TEPEHECTH B APYTYIO
cek1uio. ECcnu ke MOmBITaThCS BBEIIOJHUTE TAKOH omepaTop UPDATE, IIPOM30MAET omInbKa 13-3a Ha-
PYILIEeHUs OrpaHuYeHust CHECK. Eciu BaM Hy2KHO 06pa®oTaTh U TaKue CJIydau, BBl MOXKETE YCTaHO-
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BUTH MTOOXOASAIINE TPUTTEPH HA OOHOBJIEHNE B JOYEPHUX TAOGIHUIIAX, HO 9TO €II€ OOIbIIEe YCIOXKHUT
yIIpaBJIeHHE BCEU KOHCTPYKILHEU.

* Ecnu BB BBITIONIHSIETE KOMaHOL VACUUM MITH ANALYZE BPY4YHYIO, He 3a0bIBaliTe, YTO UX HYKHO 3aMycC-
KaTh OJI KaXKaol mouyepHed Tabnuibl B oToenbHoCcTH. KoMaHOa

ANALYZE measurement;
o0paboTaeT TOMBKO I'JIaBHYIO TabIHITy.

* OmepaTophl INSERT C IPEOIOKEeHUsIMU ON CONFLICT CKOpee BCcero He OymyT paboTaTh OXKHUIaeMbIM
00pa30oM, Tak Kak JeHCTBHe ON CONFLICT IpedlprHUMaeTCs TOIbKO B CIIy4ae HapylIeHUN YHUKaIb-
HOCTHY B YKa3aHHOM II€JIeBOM OTHOIIIEHUHY, a He ero MOYEePHUX OTHOIIEHHUSSX.

o Jlns HampaBIEeHUS CTPOK B HYXKHBIE JOYEepHUE TAaOIUIIB TOTPEOYIOTCS TPUTTEPHl UITH PaBuUiIa, ec-
JIU TOJTBKO TIPUJIOKEHNE HEe 3HAeT HETIOCPENCTBEHHO O CXeMe CEeKIIMOHUpPOBaHusi. Pa3paboTaTh TPUT-
TepHl MOXKET OBITH TOBOJIBHO CIIOKHO, ¥ OHM OyAyT paboTaTh ropa3fo MedjieHHee, YeM BHyTPeHHee
pacmpenesieHre KOpTeXel Mpu AeKIapaTUBHOM CEKIIMOHUPOBAHUH.

5.11.4. OTCce4yeHue ceKuum

OmceueHue ceKyull — 3TO IPUEM ONTUMHU3ALUMHK 3aIIPOCOB, KOTOPHIM yCKOpPsSeT paboTy ¢ meKjIapaTUBHO
CEKIIMOHMPOBaHHBIMU Tabmuiiamu. Hanpumep:

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

Be3 oTceueHusi ceKlIM# ITOKa3aHHBIM 3aIllpoC OOIXKEH OymeT IIPOCKAHHPOBATh BCE CEKITUU TaOIHITHI
measurement. Korma oTcedyeHue CEKIIHMM BKJIIOYEHO, MJIAHUPOBIIUK PAaCCMaTPUBAET OIIpefeleHre KaxX-
IOM CEKIMM W MOZXKET 3aKJ/II0OYUTh, YTO KaKyl-Tub0 CEKIINI0 CKaHMPOBATh He HYXKHO, TaK KakK B HEel He
MOKEeT OBITh CTPOK, YIOOBJIETBOPSIOIINX MPEIJI0XKEeHHI0 WHERE B 3ampoce. Korfa mIaHupPOBIIUK MOXKET
crenaTh TAKOI BEIBOM, OH MCKIIIOYaeT (omcekaem) CeKIIMIo 13 IIJlaHa 3ampoca.

HUcnonplysa komanny EXPLAIN u nmapametp KoHurypamnuu enable partition pruning, MOXKHO yBUIOETH
OT/IMYMeE IIJIaHa, B KOTOPOM OBIIM OTCEYEHBI CEKIIUH, OT MJjlaHa 6e3 oTceueHUs. TUIUYHBIN HEOTITUMU3HU-
POBaHHEBIM MJIaH JI TAKOW KOHGUTYypaIluu TabIuIlkl OyeT BHTISNETh TaK:

SET enable_partition_pruning = off;
EXPLAIN SELECT count (*) FROM measurement WHERE logdate >= DATE '2008-01-01";
QUERY PLAN
Aggregate (cost=188.76..188.77 rows=1 width=8)
-> Append (cost=0.00..181.05 rows=3085 width=0)
-> Seqg Scan on measurement_y2006m02 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)
-> Seqg Scan on measurement_y2006m03 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007mll (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2007ml2 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01"'::date)

B HEKOTOPBIX MM BCEX CEKIIMSIX MOXKET IIPUMEHSITLCS He MOJIHOe II0CeIoBaTeIbHOe CKaHUPOBaHue, a
CKaHWpPOBaHUE II0 MHOEKCY, HO OCHOBHAs HOes IpHMepa B TOM, UTO IJis YOOBIETBOPEHMS 3alpoca He
HYXHO CKAHHPOBATh CTaphle CeKIuK. M Korma MBI BKII0YaeM OTCeUYeHHe CEeKIHM, MBI IIoJIydyaeM 3Hadu-
TenbHO 0osee 9GHEKTUBHEIN MIJIaH, JAIOIINHM TOT Ke Pe3yabTarT:

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

89



OmnpeneneHue JaHHBIX

Aggregate (cost=37.75..37.76 rows=1 width=8)
-> Seqg Scan on measurement_y2008m01 (cost=0.00..33.12 rows=617 width=0)
Filter: (logdate >= '2008-01-01'::date)

3aMeThTe, YTO MEXaHU3M OTCEeYEHUSA CEKIUU YYUTEIBAET TOJIBKO OTDaHUYEeHNs, onpenenéHHHe HEABHO
KJIIO9aMM CEKIITMOHHWPOBAHNWSA, HO HE HAaJIU4ue MHOEKCOB. HOSTOMy ornpenendaTb HHOEKCEI OJId cTonOI110B
Kio4da He 00s13aTesIbHO. Hy}KHO JIX CO3O0aBaTh MHOEKC OJIA OHpeJIeHéHHOI;'I CEeKIInH, 3aBUCHUT OT TOI'O, Ka-
KYIO 94aCTh CEKIIUU (MeHI:H.IYIO Ui 6OJ'II>H.IYIO), I10 BalllUM ITPpEeaCTaBJIEHUAM, 6YJIYT CKaHUDPOBATHh 3alIPOCHI,
O6paH.IaIOU.II/IeCH K 9TOHU cekumu. UHOeKC GYJIGT II0JIe3€H B IIEPBOM CJiIy4dae, HO He BO BTOPOM.

OTceueHUue CEKINI MOXKET IIPOU3BOOUTECA HE TOJIBKO ITPH ITJIaHWUPOBaHNU KOHKPETHOI'O 3alipoCa, HO U B
IIpoiecce ero BEIIIOJIHEHUS. Bnaronapﬂ 9TOMY MOXKeET OBITH OTCEYEHO OOJIbIIe CeKIIUM, Koraa YCIIOBHEIE
BEIPpAKEHUA COOepP2KaT 3HaYEeHHU s, HEN3BECTHRIE BO BPEM IIJIaHUPOBAHU A, HAIIPDUMED IIapPpaMeEeTPHI, OIIpe-
I[eJ'IéHHI:Ie orepaTopoM PREPARE, 3Ha4Ye€HUs, IIOJIydaeMble M3 IIOA3allpOCOB, MJIM IIapaMeTPHU30BaHHBIE
3Ha4Y€eHusd BO BHYTpeHHeI;I CTOPOHE COeIMHEeHHNsA C BIIO2KEHHBIM ITUKIJIOM. OTceueHHnE CEKIUU B IIpouecce
BEITIOJTHEHH A 3aIlIPpOCa BO3MOZKHO B CIIeOAYyIOIIie MOMEHTEI BPDEMEHU:

* Bo BpeMs IOATOTOBKH IJIaHaA 3ampoca. B 3TOT MOMEHT MOXKHO OTCEYb CEKIUY, YYUTHIBas 3HAUEHUS
ImapaMeTpPOB, U3BECTHEBIE IIPU IIOATOTOBKE BHIITOMHEHUS 3ampoca. Cekiuy, OTCeYEéHHBIe Ha 9TOM 9Ta-
e, He OyOyT BUOHEBI B BEIBOMIE EXPLAIN MM EXPLAIN ANALYZE. VX 06Illee KOJITMYECTBO MOXKHO OmIpe-
OEeUuTh 10 CBOMCTBY «Subplans Removed» B BEIBOfEe EXPLATIN.

* B mpoirecce coGCTBEHHO BHITIOJTHEHUS IJ1aHa 3anpoca. OTceyeHMe CeKUMM TakKe MOXKET BHITIOJ-
HATHCHA Ha 9TOM 3dTalle U II03BOJIdeT OT(l)I/IJ'[prOBaTB CEeKIIUHU, UCIIOJIb3yd 3HAa4YeHHUd, KOTOPhkIE CTa-
HOBATCA U3BECTHEI, KOI'la 3aIlIPOC BEIIIOJIHAETCA (1)aKTI/I‘-IeCKI/I. B yacTtHOCTH 3TO MOT'YyT OBITH 3HAUE-
HUSI U3 II0[3alIPOCOB U 3HaYEHUs IapaMeTPOB BPEMEHH BHIIIOJIHEHHUs, HAallpUMeP U3 IlapaMeTpH-
30BaHHBIX COGJII/IHeHI/Iﬁ C BJIO2K€HHBIMU ITUKJIaMHU. Tak Kak 3Ha4YeHHUusa ImapaMeTpoOB MOT'YT MEHATh-
Csd MHOT'OKPATHO IIPU BHIIIOJTHEHHWHM 3allPpOCa, OTCEYEeHue CGKLII/IfI BEITIOJIHAETCHA IIPU USMEHEHUHU JII0-
foro 13 mapaMeTpPOB, aHAJIU3UPYEMBIX MEXaHU3MOM OTCeYeHUs. YTOOH OnpenenuThb, ObIIU JIU CEK-
1MUY OTCeYeHBl Ha HaHHOM 3Talle, Hy?KHO BHUMATE/IbHO U3yUYUTh CBOUCTBO loops B BEIBOOE EXPLAIN
ANALYZE. ITogmmaHbl, COOTBETCTBYIOIINE PAa3HBIM CEKLIMSIM, MOTYT UMETh Pa3Hble 3HaUeHNs, B 3aBU-
CUMOCTH OT TOTO, CKOJIBKO Pa3 OHM OTCEKaJINCh BO BpeMs BEIONHEeHMNI. HeKoTophle U3 HUX MOTYT
maXke UMeTh 3HaUeHUe (never executed) (HMKOTAA He BEIIOJIHSNUCH), €CNIM OHU OTCEKAaNCh BCe-
roa.

OTcedeHne CceKIUM MOXKHO OTKJ/IIOUNTh, BOCIIOIH30BaBIINCEH ITapaMeTpoM enable partition pruning.

11.5. CeKuMOHUpOBaHUE U UCKJIIOYEHUE NO OrpaHUu4YeHulo

HckawoueHue no o2pdHUYeHUr) — TPHUEM ONTHMM3AIMM 3alpPOCOB, MOMOOHBLIA OTCEYEHUIO0 CEKITHI.
IIpexkpae Bcero OH IPHUMEHSAETCS, KOTa CEKIMOHUPOBAHNE OCYILIECTBISIETCS C UCIOJIb30BaHUEM CTapo-
TO MeTofa HaclegoBaHUs, HO OH MOXKEeT OBITh ITOJIE3€H U [JII OPYTHUX IleJied, BKiIo4Yas AeKjlapaTUBHOE
CEeKIIMOHMPOBaHUE.

HckioueHne 110 OrpaHNYeHuIo paboTaeT BO MHOTOM TaK Ke, KaK ¥ OTCEYeHNe CEKLIUHI; OTIINYNE COCTOUT
B TOM, UTO OHO HCIIOJIb3yeT OTPAaHUYEHUsT CHECK BCeX Tabmull (IT03TOMY OHO TaK ¥ HA3bIBAETCS), TOTHA
KaK [JIsT OTCEYEeHUsI CEKITNH UCTIOMb3YIOTCS TPAHUIIBI CEKITMH, KOTOPHIE CYIECTBYIOT TONBKO B CIIy4ae fie-
KJIapaTUBHOTO CEKIIMOHUPOBaHus. EIé oqHO pa3iuyre COCTOUT B TOM, UTO MCKIIOYEHUE IO OTPaHuYe-
HUIO MPUMEHSETCS TOJIFKO BO BpeMS IIJIaHUPOBAHUS; BO BPeMS BEIIOTHEHUST CEKITUY U3 TIJIaHa yOAISIThCS
He OyAmyT.

To, 4TO UCKITIOYEHUE TI0 OTPaHUYEHHUIO HCIIOJIb3YeT OrpaHuYeHusi CHECK (BCmepmcTBUE YEro OHO pa60Ta-
eT Me[JieHHee OTCeYeHHUs CEeKIIUW), MHOTga MOXKEeT OBITH U IIpenumMyIiieCcTBOM. Ol"paHI/I‘-IeHI/IH MOT'yT OBITh
OoImpenesieHbl JaXxe OJid OeKJIaPaTUBHO CEKIMOHUPOBAHHBIX Ta6J'II/II_I, B OOIIOJIHEHME K BHYTPEHHUM I'DAHU-
1aM CeKIIUY, ¥ TOoTOa UCKITI0YeHue 110 OTr'PaHUYE€HHNIO CMO2XKeT OOIIOTHUTEJIEHO y6paTL HEeKOTOpPhkI€ CEKITUU
K3 IIJIaHa 3aIlrpoca.

ITo ymonmgauwuio mapamMeTp constraint exclusion mmeeT 3HaYeHUE HE on U HE off, @ TPOMEXKYTOUHOE (U
peKoMeHIoyeMoe) 3HaUeHUe partition, IPU KOTOPOM 3TOT IIPUEM OyIeT MPUMEHSTHCS TOJIBKO K 3aIIpo-
caMm, rae IpPeaIonoXUTEIbHO OyOyT 3ameiicTBOBAHbl TaOIUIIb, CEKIIMOHUPOBAHHLIE C MUCIOJIb30BAaHUEM
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HacemoBaHus. 3HaUeHHEe on 00sI3LIBAET IIJIAHUPOBIIIUK IIPOCMATPUBATE OIrpaHUYEeHNsI CHECK BO BCEX 3a-
IIpOCaX, mazKe B CaMBIX IIPOCTHIX, I'l€ BBIMI'PHIII OT MCKIIIOYEHKA 110 OT'PaHUYEHKWIO MaJIOBEPOATEH.

ITpuMeHs ST UCKIIOYEHUS 110 OTPaHUYEeHHI0, HEOOXOMUMO YUYUTHIBATE CEAyIoIee:

e MHckmiodeHue 1o OI'PaHHUYEHUIO IIPMMEHSAETCA TOJIBKO IIPH IIJIaHUPOBAHMWUHU 3alIPpOCa, B OTIINYHE OT OT-
CeYeHUs CEeKITUH, KOTOpPO€ MOXKET OCYLIECTBJIATECSA U IIPU BHIIIOJIHEHUHU 3alIpOCa.

* MHcknroyeHure 110 OrpaHNYeHno paboTaeT TOJIBPKO KOTAa IIPeqioKeHne WHERE B 3alIpOCe COOEPKUT
KOHCTAHTHI (MJIU ITOoJIydaeMble U3BHe ITapaMeTphl). HanpuMep, cpaBHeHMEe C HEIIOCTOSHHOU (PyHK-
nyen, TakKOU Kak CURRENT_TIMESTAMP, HEIb3s ONTUMU3UPOBaTh, TaK KakK IJIAaHUPOBIIUK HE MOXKET
3HaTh, B KaKyl0 JOYEPHIOI0 TabHUIly IoNafeT 3HaueHue QYHKITUM BO BPEMS BHITIOJTHEHUS.

e OrpaHu4eHUsI CeKIIUH OOJI?KHEI OBITh ITPOCTHIMH, MHAYE IIJIAHUPOBIINK HE CMOXKET BLHIYHCIINTD, Ka-
KHe modyepHue TabJuIlEl He Hy2KHO o0pabaThiBaTh. [IJ151 CEKITMOHUPOBAHMS 110 CITMCKaM UCIIOJIb3Yi-
Te IIPOCTHIE YCIIOBUS Ha PaBEHCTBA, a OJI CEKIIMOHUPOBAHUSA I10 AHUala30HaM — HPOCTHIE IIPOBEPKHU
OUara30HOB, TOJ00HEIE TOKa3aHHBIM B IpUMepax. PEKOMEHyeTCsI CO3MaBaTh OrPaHUYEHUS CEKIINHT,
comepzKalliye TOIbKO TaKMe CPAaBHEHUS CEKLMOHUPYIOIIUX CTOIOIIOB C KOHCTAHTaMH, B KOTOPBIX HMC-
MMOIb3YIOTCS OIIEPATOPHI, MOOOepKUBatoIue B-nepeBnsi. 9T0 0OBACHSIETCSA TEM, YTO B KJTIOUE CEKITU-
OHMPOBAHUS OOIIyCKAIOTCS TOJILKO TaKHe CTOJIOIBI, KOTOPEIE MOTYT OBITH IPOMHAEKCHUPOBAHE B B-
mepese.

e [Ilpu aHanu3e OJIsg UCKIIOYEHUS 110 OTPAaHUYEHUIO UCCIIEAYIOTCS BCE OTPAHNYEHUS BCEX MOYEPHUX
TabIUIl, OTHOCSIIIUXCS K TJIaBHOM, TaK 4YTO IIPU OONBIIOM MX KOJIMYECTBE BpPeMsI IIJIaHUPOBAHUS 3a-
ITPOCOB MOXKET 3HAYUTEJIPHO YBEJIMUYUTLCS. [109TOMY yCTapeBIINYA BapuaHT CEKITMOHUPOBAHUS, OC-
HOBaHHBIN Ha HacliegoBaHuM, OymeT paboTaTh XOPOIIO, IT0OKa KOJIUYECTBO AOUEPHUX TaOIUIl He IIpe-
BBIIIIAET IPUMEPHO CTa; HE IMEITANTECh IIPUMEHSTD €T0 C THICTYaMU JOYEePHUX TaOIHII.

5.11.6. PekoMeHaauum no AeKjapaTUBHOMY CEKLLMOHUPOBAHMUIO

K CEKIIMOHHWPOBAaHHNIO TaOIUITEI cienyeT IOoAXOOUTh IIPOAYMaHHO, TaK KaK HeyoadHOe€ pellleHrue MOXKeT
OTPHULIATEJIEHO IIOBINATE Ha CKOPOCTH IIJIaHUPOBAaHHWSA M BEIIIOJIHEHUSA 3alIpOCOB.

OmHMM W3 CaMbIX BaXXKHBIX ()aKTOPOB SBIISIETCSA BEIOOP CTONIOIA MITM CTOJIOIIOB, II0 KOTOPHIM OYIOYT CEK-
IIMOHWPOBATHCS BaIllK AaHHBIE. HaCTO ONTHUMaIbHEIM OyIeT CEKIIMOHUPOBAHMUE II0 CTOJIOIY UIIH Habopy
CTOJIOIIOB, KOTOPHIE IIPAKTUYECKM BCerfa IPUCYTCTBYIOT B IPeAJIoKEeHUN WHERE B 3alpocax, obpalia-
IOIIUXCST K CEeKIIMOHUPYyeMoi Tabmuiie. IIpennoxkeHnss WHERE, COBMECTHUMbBIE C OTPAaHUUYEHUSIMU T'PDAHUIT
CEeKIIWH, MOTYT IIPUMEHSTLCS OJIs YCTPaHeHUs HeHYXKHEBIX OIS BHIIIOJHEHUS 3ampoca cekiuii. OgHakKo
Haau4due OTPaHUYEeHUH PRIMARY KEY WM UNIQUE MOXKET HOOTOJKHYTH K BHIOOPY M OPYTUX CTOJIOIIOB
B KaYeCTBe CEKIMOHUPYIOMIUX. TakKe Ipu IIJIaHUPOBAHUM CEKIIMOHUPOBAHUS CIEeOyeT ITPOOyMaTh, KaK
OynyT yoansaThCs maHHbIe. CEeKINIO IIeJTMKOM MOXKHO OTCOeOUHUTDL 0YeHb OBICTPO, IO9TOMY MOXKET UMETh
CMBICTT pa3paboTaTh CTPATErwi0 CEKIIMOHUPOBAHMUS TaK, YTOOBI MacCOBO ymalsieMble MaHHBIE OKa3bIBa-
JIUCh B OOHOM CEKIUHU.

TakXke BaKHO MPaBUIBHO BHIOPATh YHCJIO CEKIIMHM, Ha KOTOpPHIe OymeT pa3buBaTbcs Tabimuna. Ecimu mx
OymeT HemOCTaTOYHO MHOTO, WHOEKCH OCTAaHYyTCS OOJBIITMMH, HEe YIYYIIUTCSA U JIOKATbHOCTh MaHHBIX,
BCJIEZICTBHE UETO IPOIEHT IIONafaHui B KeIll OKaxKeTCsT Hu3KuM. OTHaKO0 U MIPU CIIUIITKOM OOJIBIIOM KO-
JINYECTBE CEKIINI BO3MOXKHEI IP06sieMbl. C GONILITUM KOTHYECTBOM CEKIUY YBeIUYUBAETCS BpeMs IIjia-
HUPOBAHUSA U MOTpebIeHre MaMaTH KakK IIPHU IJIaHWPOBAHUM, TaK U IIPHU BHIIOIHEHUU 3aIIPOCOB, 0 YEM
pacckasbiBaeTcs manee. BeiOupas CTpaTeruio CeKITMOHUPOBAHMS TaOMUITE, TAKXKe BaXXHO YUYUTHIBATh, Ka-
KKe U3MEeHEeHUs MOTYT ITPOU30UTH B OymyieM. HampuMep eciiu BB PeIuTe CO30aBaTh OTHENbHEIE CEK-
WU 71 KaXKI0T0 KJIMEeHTa, ¥ B JAaHHBIM MOMEHT Y BaC BCETO HECKOIBKO OOJIBIITNX KIIMEHTOB, IOAyMaiTe,
4yTo O6yIeT, eciiu Yepe3 HeCKOJIBKO JIeT ¥ Bac OyoeT MHOTO MeJIKUX KJIMeHTOB. B 9TOM ciiydyae MOXKeT ObITh
JIy4Ille IPOU3BECTH CEeKIIMOHHPOBaHUE II0 Xelly (HASH) U BEIOPATh Pa3yMHOE KOJIMUeCTBO CEKITHH, HO He
Cco3maBaTh CEKIIMHU II0 CIIHMCKY (LIST) B HageXKOe, YTO KOJIMYECTBO KJIMEHTOB He YBEIMYUTCS OO TaKOH
CTeIleHU, YTO CEeKIIHOHUPOBaHNEe TaHHBIX OKAXKeTCs HeIIPaKTUUYHBIM.

BnoxeHnHOE CEKIIMOHHWPOBaHMKE IIO3BOJIAE€T OOIIOJTHUTEJIbHO Pa3[deJINTh T€ CEKIIMH, KOTOPHhIE IIPENIIoyIo-
KHUTEJIbHO OKaXyTCsA OoJbIIIe Opyrux. Takzke MOXKHO MCIIOJIb30BaTh CEeKIIMOHHNPOBaHMeE II0 AHalla30HaM C
KJIIOYOM, COCTOSAIINM M3 HECKOJIBKUX CTOJ'I6I_[OB. Ho IIpu mo6oM u3 IIOOXO0OO0B JIETKO MOZKET IIOJIYUYUTECA
CJIUIIIKOM MHOTO CEKIIMM, TaK 4TO PEKOMEeHOYyeTCd UCIIOJIb30BAaTh UX OCMOTPHUTEJIBEHO.
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BaxHo YUYUTEIBATbE U3OEPXKKU CEKIUMOHUPOBAHKA, KOTOPEIE OTPA2KAIOTCA HA IIJIAHUPOBAHUU U BHIIIOJTHE-
HHHU 3aIIPOCOB. HJ'IaHI/IpOBH.[I/IK 3aIlIpoCoOB 0OBIYHO OOBOJIBHO HEIIJIOXO CIIPABIIsA€TCSA C uePapxXusiMHu, BKIIIO-
YalollUMU OO0 HECKOJILKUX THICSAY CEKIINU, eCII’ IIPHU BBIIIOJTHEHUU THUIIMYHBIX 34dIlIPOCOB €MY y;[aéTCH OT-
cedpb IMOYTH BCce ceKnuu. OOHAKO KOorga Imocjie OTCeYeHUs 0CTaéTcs OOJIBIITIOE KOJIHMYECTBO CEKIIUH, BO3-
PacCTaeT U BpeMs IIJIaHUPOBAHUA 3alIPOCOB, U 00BEM HOTpe6HHeMOﬁ naMsaTh. Hammuune 60IbIITIOTO KOJIH-
YecTBa CEKIIMU HexXKeJaTeJIbHO eH.Ié XU IIOTOMY, 49TO l'IOTpe6J'IeHI/Ie IIaMsATHA CePBEPOM MOXKET 3HAYUTEIIb-
HO BO3PACTAThk CO BpEMEHEM, 0COOGEeHHO KOrga MHO2KECTBO CE€aHCOB O6paIlIaIOTC$I KO MHOZXK€CTBY CEKITUH.
9To 00BACHSAETCSH TéM, 9TO B JIOKAJIbPHYIO IIaMsATbh KaXKOOro CceaHcCa, KOTOp])IfI o6pa1.uaeTcs{ K CeKIHuiIM,
OOJIZKHBI OBITH 3arpyzZkKeHhbl MeTagdHHBIE BCEX 3TUX CEKIIUH.

C Harpy3Ko#, mpucyiiei nHGOPMAIMOHHBIM XPaHUTUIIIAM, MOXKET UMETh CMBICTT CO30aBaTh OOMBIIIE CEK-
umii, ¥eMm ¢ Harpy3koi OLTP. Kak mpaBuio, B ”HGOPMAIMOHHEIX XPAaHUIUIIAX BPpeMs TIJTAaHUPOBAHUS 3a-
IIpoca BTOPOCTEIIeHHO, TaK KaK ropasfo 0ojbllle BpeMeHU TPATUTCS Ha BBHIIOJIHEHUe 3ampoca. OpHa-
KO TIpu JTI000M THTIEe HAaTrPy3KW BaXXHO MPUHUMATh MPABUJIbHBEIE PEIeHWs Ha paHHEHW CTafuu peanmns3a-
LIWHY, TaK KaK MPOLIECC TePEeCeKINOHUPOBAHU ST TaOIUI] 00TbIIOTO 00 bEMa MOXKET 0OKa3aThCs YPEe3BEIYANHO
OJIUTETHbHBIM. [[JI ONTUMHU3alWK CTPATETUU CEKIIMOHUPOBAHMS YacTO OBIBAET TOJIE3HO TPEIBAPUTENBLHO
9MYIMPOBATH 0XKMUAAEMYI0 Harpy3Ky. Ho Hu B KOeM ciiydyae HeJjib3s MojaraTh, YTO YeM OOJbIlle CeKIIUH,
TeM JIy4llle, paBHO KakK U Hao6opoT.

5.12. CTOpOHHME AaHHbIe

Postgres Pro wactuuHo peanu3syeT cnenupuraimuio SQL/MED, mo3Bonss BaM 00palllaTbCs K TaHHBIM,
HaXOMSAIINMCST CHapPyKHU, UCIIOIb3ys 00bIYHEIe SQL-3anpockl. Takue maHHBIE HAa3BIBAIOTCS CIMOPOHHUMU.

CTopoHHME HaHHBIE HOCTYIHH B PostgreSQL yepes3 06épmky cmopoHHUX OaHHbiX. OGEPTKa CTOPOHHUX
OaHHBIX — 9TO OMGIMOTEKA, B3aMMOIEMCTBYIONIANA C BHEITHUM UCTOYHUKOM JaHHBIX M CKPHIBAIOIIAs B Ce-
0e BHYTpeHHUE 0COOEHHOCTH TMOOKJTIOYEHUS U TTOJIy4eHUT faHHBIX. HECKOIBKO TOTOBEIX 0OEPTOK TIPEfIO-
CTaBJISAIOTCS B BUME MOAYJIeH contrib ; cM. [Ipunoxenue F. TakxKe BBl MOXKETe HAWTH APyrue 00EPTKH,
BBIITyCKaeMble KaK [IOMOTHUTEIIbHbIE TPOAYKTH. ECITM HU OOHAa U3 CYIIeCTBYOMMUX 06EPTOK Bac He yCTpa-
WBaeT, BBl MOXKETe HalKUCcaThb CBOIO COOCTBEHHYIO (cM. ['1aBy 57).

YT0oO6Bl 00PATUTHCS K CTOPOHHUM [AaHHBIM, BH HOJIXKHEI CO30aTh 00BEKT CIMOPOHHULI cepeep, B KOTOPOM
HacCTpauBaeTCs HNOOKIIIOYEeHUEe K BHEITHeMY UCTOYHUKY OAHHBIX, OIPENENSiTCS IIapaMeTpPhl COOTBET-
CTByIOLIEe! OOEPTKU CTOPOHHUX HAaHHBIX. 3aTeM BBl NOJIKHEI CO3[aTh OOHY MJIM HECKOIbKO CMOPOHHUX
mab.1uuy, OTIPENeNIuB TEM CaMbIM CTPYKTYPY BHEIITHUWX HaHHbIX. CTOPOHHME TaOIUIEI MOXKHO HCIIOJTH30-
BaTh B 3allpocax Tak ke, Kak 1 00BIUYHEIe, HO UX MaHHBIE He XpaHATCS Ha cepBepe Postgres Pro. [Tpu Kax-
mom 3amnpoce Postgres Pro o6paiaeTcss K 060EPTKe CTOPOHHUX OaHHBIX, KOTOpasi, B CBOIO oUepenb, IOJIy-
4aeT JaHHBLIEe U3 BHENTHET0 MCTOYHMKA UJIU TepemaéT ux eMy (B cnydae komaun INSERT unu UPDATE).

ITpu obpallleHUY K BHEIIHUM JaHHBIM YOAJIEHHBIM UCTOYHUK MOKET IMOTPeboBaTh ayTeHTU(DUKAIIUY KITH-
eHTa. COOTBETCTBYyIOIINEe YUETHEIE TaHHBIE MOXKHO IIPEJOCTaBUTh C IIOMOIIIBI0 CONOCMABAeHUU NO/a1b30-
sameiel, TTIO3BOJIAIOIINX ONPENEeIUuTh B YaCTHOCTU MUMeHa U IIapOJid, B 3aBUCUMOCTU OT TEKYIIeld POJIx
nonb3osBarensa Postgres Pro.

HononuuTenbHy0 nHPopMaluio BH HatimeTe B CREATE FOREIGN DATA WRAPPER, CREATE SERVER,
CREATE USER MAPPING, CREATE FOREIGN TABLE u IMPORT FOREIGN SCHEMA.

5.13. lpyrme oobeKkTbl 0a3 AaHHbIX

Tabnuikl — LEeHTpasbHBle 0O0BEKTH B CTPYKTYPE PESIIMOHHON 0a3bl JaHHBIX, TaK KaK OHU COIepKaT
BaIu maHHble. Ho 3TO He eAUHCTBEHHBIE 00BEKTHI, KOTOPHIE MOT'YT B HEM CyIIleCTBOBaTh. [IOMUMO HUX BEHI
MOZKeTe CO37laBaTh U UCII0JIb30BaTh 00 EKTH U APYTUX TUIIOB, TPU3BAHHLIE CHENIaTh YIIPaBJIeHUe TaHHBI-
mu a3 dekTuBHEe U yunobHee. OHU He 00CYKAIOTCS B 9TOM I'1aBe, HO MBI IIPOCTO MIePEYUCIINM HEKOTOPHIE
U3 HUX, YTOOBI BHI 3HAIU 00 UX CYLIECTBOBAHUU:

e IIpencraBneHus
e O@yHKUWU, TPOLIEAYPH ¥ OIIepPaTOPhI

e Tunel JaHHBIX U JOMEHEI
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* Tpurrepsl u mpaBuia Iepe3anucu

ITogpoGHee COOTBETCTBYIOIINME TEMBI OCBelllarTcs B HacTu V.

5.14. OTcne>xXuBaHue 3aBUCMMOCTEM

Korma BB co3maéTe CI0KHBIE CTPYKTYPH 6a3 HaHHBIX, BKIIOYAKOIINEe MHOXKECTBO TaOIUIl C BHEITHUMHU
KJII0YaMU, TPEeICTaBJIEHUSIMH, TPUTTepaMu, QYHKIIUSMHY U T. I1., BBl HESTBHO CO37IaéTe CeTh 3aBUCUMOCTEM
Mexny obbekTamMu. Hampumep, Tabnulla ¢ OrpaHMYEHHEM BHEITHEro KITloYa 3aBUCHUT OT TaOIHITHI, Ha
KOTOPYIO OHa CCHIJIAeTCH.

I71s1 coxpaHeHUs IIeJIOCTHOCTH CTPYKTYPHI BCel 6a3kbl MaHHBIX, Postgres Pro He mo3BoJIseT yaanasaTh 00b-
€KTHI, OT KOTOPBIX 3aBUCAT Opyrue. Hampumep, momelTKa yamanuTh Tabnuiy products (MBI pacCMaTPHUBaIA
eé B [lompasmerne 5.4.5), OT KOTOPOM 3aBUCHUT Tabimuila orders, IPUBEOET K OIIHOKe MPUMEPHO TAaKOT0
colepKaHUI:

DROP TABLE products;

OUMBKA: yoanuTb ob6bekT "Tabnuua products" Henbad, Tak Kak OT Hero 3aBUCAT Opyrue

[NIOOPOBHOCTH: orpaHHueHHe orders_product_no_fkey B orTHomeHuu "Tabnuua orders" 3aBHCHUT
oT obwvekTa "Tabnuua products"

IIOIOCKA3KA: Ong ymaleHusd 3aBUCHUMBIX OOBEKTOB HCIOONb3yHTe DROP ... CASCADE.

Coo0biieHme 06 ommOKe DaéT I0JIe3HYI0 TOICKa3Ky: eCIX Bhl He XOTUTE 3aHUMAaThCs IUKBUIalUuel 3aBuU-
CUMOCTEM II0 OTHEIbHOCTH, MOKHO BBIIIOTHUTE:

DROP TABLE products CASCADE;

¥ BCe 3aBUCHUMEBIE 0OBEKTHI, @ TaKXKe 00BbEeKTHI, 3aBUCSIINE OT HUX, OYAYT yOaJIeHb PEeKyPCHUBHO. B aToM
cnydae Tabmuila orders ocTaHeTcs, a yoaJjieHO OyIOeT TOJILKO e€ orpaHMYeHUe BHEITHETO KJlloua. Yaase-
HUe He PacCIpPOCTPAaHUTCS Ha ApPyrue oOBbeKThl, TaK KaK HU OOMH OOBEKT He 3aBUCUT OT 3TOT0 OT'PaHU-
YeHHUusd. (ECJ‘II/I BEI XOTUTE IIPOBEPUTH, YTO HpOPI30fIJIéT IIPU BBIIIOTHEHUH DROP ... CASCADE, 3allyCTUuTe
DROP 6e3 CASCADE ¥ IIpodYuTaiTe ogpOBHOCTH (DETAIL).)

IToutu Bce KoMaHAEI DROP B Postgres Pro nmogmepzXuBarT yKa3daHue CASCADE. KOHEYHO, B BO3MOXKHBIX
3aBUCHUMOCTEH 3aBUCHUT OT TUIa 00beKTa. BrI TakzKe MOoKeTe HallucaTh RESTRICT BMECTO CASCADE, YTOOEI
BKJIIOYHUTE IIOBE€JEeHHWEe 110 YMOJIYaHWIO, KOIr'ma 00BEKT MOXKHO YOAJIUTh, TOJIBKO €CJIK OT HETO HEe 3aBUCAT
HUKaKue Opyrue.

IIpumMeuyanue

CrtargapTt SQL TpebyeT IBHOTO yKa3aHUS RESTRICT ujiM CASCADE B KOMaHfe DROP. Ho aTo Tpebo-
BaHUE Ha CaMOM [eJie He BEIIONHAeTCA HU B ogHOoM CYB]I, mpu 3TOM OOHYM CHUCTEMEI II0 YMOJTYaHUIO
IIOApPa3yMeBalT RESTRICT, a Apyrue — CASCADE.

Ecnu B KoMaHOe DROP IIEPEYHCISIIOTCS HECKOIBKO 00BeKTOB, CASCADE TpeOyeTcs YKa3blBaTh, TOJIBKO KO-
r7a eCcTh 3aBUCUMOCTH BHE 3aJlaHHOM rpynmkl. Hampumep, B KoMaHme DROP TABLE tabl, tab2 IIpH Ha-
JIMYUY BHEIIHero KJII0Ya, CCHIJIAIOIIerocs Ha tabl M3 tab2, MOXKHO He YKa3hBaTh CASCADE, YTOOBI OHA
BBITIOJIHUJIACEH YCIIEIITHO.

[71 TOIb30BaTENIbCKUX PYHKUIMU UIIU IPOLEOYP, TEJI0 KOTOPHIX 3a4aH0 CTPOKOBOU KOHCTaHTOH, Postgres
Pro orcnexuBaer 3aBHCHUMOCTH, CBA3aHHBIE C BHEIIIHE BUOWNMBIMU CBOMCTBaMH Q)YHKI_II/II/I, TaKHMH KaK
THUIIBI APTYMEHTOB U pe3yJibTaTa, HO He 3aBUCHUMOCTH, KOTOPbIE€ MOT'YT OBLITH BBEISIBJIEHBI TOJIBKO IIPpU aHa-
nu3e Tena QyHKOuU. B KadyecTBe IpuMepa paCCMOTPUTE CIEOYIOUINY ClieHapuu:

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow',
'green', 'blue', 'purple');

CREATE TABLE my_colors (color rainbow, note text);
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CREATE FUNCTION get_color_note (rainbow) RETURNS text AS
'SELECT note FROM my_colors WHERE color = $1'
LANGUAGE SQL;

(Omucanme ¢GyHKOUHE s3bIKa SQL MoxkHO HauTu B Pasmene 40.5.) Postgres Pro OymeT mOHMMAaTh, YTO
(byHKIUSA get_color_note 3aBUCHUT OT THIA rainbow: IPHU yHAJIEHUM TUNA OyOeT IPUHYOUTEJIPHO yhaa-
seHa QYHKIMS, TaK KakK THUII €€ apryMeHTa OKa3blBaeTcs HeompemenéHHBIM. Ho Postgres Pro e OymeTt
YYUTHIBaTh 3aBUCUMOCTh get_color_note OT TaGJUIL my_colors U He YOANUT QYHKIIUIO IPU yOaJIeHUN
tabnunel. Ho y aToro moaxopma ecTh He TOJIBKO MUHYC, HO M MJIIOC. B ciydae oTCyTCTBUS TaGJIMIILL 3Ta
dyHKIMA ocTaHeTCss pabodell B HEKOTOPOM CMEICJIE: XOTS IIPU IOIBITKE BHIIOJIHUTh €€ BO3HUKHET OG-
Ka, HO IIPY CO3[aHUU HOBOM TAOIHUIILI C TEM XKe uMeHeM (QYHKIIMS CHOBa OymeT paboTaTk.

C mpyroi CTOPOHEI, IIPHU ONpemeneHny (YHKIMK UITH ITPOLIeaypsl B CTUIe cTaHmapTa SQL eé Tesno pa30u-
paeTcsi, U BCe 3aBHCHUMOCTH, paclo3HaBaeMble CHHTAaKCUUYEeCKNM aHa/JIN3aTOPOM, COXPAHAIOTCA. TaKuM
006pa3oM, ecniu 3amucaTh IPUBENEHHYIO BHIIIE (QYHKIIUIO KaK

CREATE FUNCTION get_color_note (rainbow) RETURNS text
BEGIN ATOMIC

SELECT note FROM my_colors WHERE color = $1;
END;

, TO OymeT u3BeCTHa 3aBUCUMOCTD (DYHKIIUH OT TAaOJIHUIILI my_colors M KOMaHaa DROP eé€ o6paboTaer.
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NnaBa 6. Moandpukauma faHHbIX

B npeprimyieit rmaBe Mbel 00CyKOaiy, Kak co34aBaTh TaONUIE U OPYTUe CTPYKTYPHL OJIT XPaHEHUS OaH-
HbIX. Temeps NPUNIIIO BpeMs 3al0JIHUThL TaOIUIEl JaHHBEIMU. B 3TOM riaBe MBI paccKaxkeM, Kak noOas-
JISITh, U3MEHSTH U YOANATh JaHHBIe U3 Ta0IuI. A U3 CIeQyIoeil T1aBE BB HAKOHEI] Y3HaeTe, KaK U3BJie-
KaTh HyKHBIE BaM JaHHBIE U3 0a3bl JaHHEIX.

6.1. loObaBneHue paHHbIX

Cpa3sy 1mocie co3maHusi TaOIUIbl OHa HE COMEePKUT HUKAKUX HaHHBIX. [I03TOMYy, 4TOOB OHa OblIa MOJies-
Ha, B Heé mpexKae BCero Hy»KHO mo0aBUThL MaHHBIE. I10 CyTH maHHBIe HOOABISAIOTCS B TAOMHUIY IO OMHOMN
cTpoke. M XOTSI BHI KOHEYHO MOXKeTe MO0aBUTh B TaOJMIIy HECKOILKO CTPOK, MOGABUTh B HEE MEHBIIIe,
YyeM CTPOKY, HeBO3MOXKHO. Jlake ecjii Bbl yKa3bIBaeTe 3HAYEHUS TOJIbKO HEKOTOPHIX CTOJIOIIOB, CO30AET-
CsI TIOJTHAsI CTPOKA.

YTto06BI CO3TaTh CTPOKY, BH OymeTe mcronb3oBaTh KoMauay INSERT. B aToit KomaHAe He0OOXOOUMO yKa-
3aTh UM TaONIULE 1 3HaYeHus cToyi6oB. HanpuMmep, paccMoTpuM Tabiuily ToBapoB u3 ['1assr 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.

IToka3aHHAas BHIIIE 3aMIMCh MMEET OJMH HEJOCTAaTOK — BaM HEOOXOOMMO 3HATH ITOPSIIOK CTOJIOIOB B Tab-
nune. YTo6s n36ezKaTh 3TOT0, MOKHO IIEPEYUCIIUTD CTONOIE TBHO. Hampumep, crenyiomie 1Be KOMaH-
OBl MaOyT TOT K€ Pe3yJ/IbTaT, YTO U ITIOKa3aHHas 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)

MHoOrue C4uTaioT, 4TO JIy4quie BCerjga siBHO YKa3bIBaTh UME€Ha CTOJ'I6LIOB.

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');

Bropas ¢opma sBisieTca pacmupenueMm Postgres Pro. OHa 3amonHseT CTONOIB ClieBa 10 YHCIy Ilepe-
OAaHHBIX 3Ha‘-IeHI/If/'I, a BCe OCTaJIbHbIE CTOJ'IGI_IBI IIPUHUMAIOT 3HAYEHU 110 YMOJIYaHHUIO.

I/ ICHOCTH MOKHO TaKXe SBHO yKa3aTh 3HAUYEHUSI [0 YMOJTYaHUIO IJIsT OTOEIbHBIX CTOIOI[0B UJTH BCEH
CTPOKH:

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

OpHa KOMaH[a MOXKET BCTaBUTD Cpa3y HEeCKOJIBKO CTPOK:

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99);

TakxKe BO3MOZKHO BCTAaBUTh Pe3yJIbTAT 3ampoca (KOTOPHIH MOXKET He ColepKaTh CTPOK 00 comepzKaTh
OIOHY WJIN HECKOJIBKO):

95



Monuduraiyus TaHHBIX

INSERT INTO products (product_no, name, price)
SELECT product_no, name, price FROM new_products
WHERE release_date = 'today';

9TO0 O3BOJISAET MCIIOJIb30BaTh BCE BO3MOXKHOCTH MexXaHu3Ma 3arnpocoB SQL (cM. ['maBy 7) O BEIUHCIIE-
HUS BCTABISIEMEIX CTPOK.

ITogcka3ka

Korpa HykHO mo6aBUTh Cpa3y MHOXKECTBO CTPOK, BO3MOXKHO Oy/eT JIydllle MCII0Ib30BaTh KOMaHOy
COPY. Ona He Takas rubkasi, kak INSERT, Ho ropa3no adpdekTuBHee. [JomTOMTHUTENBLHO 00 YCKOpe-
HUUM MacCCOBOU 3arpy3KM JaHHBIX MOXKHO y3HaTh B Paznene 14.4.

6.2. A13MeHeHue paHHbIX

Mogudukaliius JaHHBX, YK€ COXPaHEHHEIX B BII, Ha3kIBaeTCSI U3MeHeHneM. U3MeHUTh MOXKHO BCe CTPO-
KH TaOIuIlel, U060 IIOIMHOXKECTBO BCeX CTPOK, MO0 TOJIBKO M30paHHBIe CTPOKHU. KaxkOuIi cTosber mpu
9TOM MOXKHO MU3MEHATh He3aBUCHUMO OT OPYTHUX.

[t ”3MeHeHus JaHHBIX B CYIIECTBYIOIIUX CTPOKaX UCIonb3yeTcsa KoMmauma UPDATE. E#t TpeOyeTcs cie-
oyiomiasi nHGopMalu:

1. YUMsa TaOnIUIBEl ¥ U3MEHSIEMOT'0 CTOJIOa
2. HoBoe 3HaueHue cTosbdia
3. Kputepuii oTrbopa U3MEHSIEMEIX CTPOK

Ecnu BBl moMHUTE, B [71aBe 5 TOBOPUIOCH, YTO B SQL B MPHUHIIWIIE HET YHUKAJIPHOTO UAEHTU(DUKATOPA
cTpok. TakuM 00pa3oM, He BCerga BO3MOXKHO SBHO YKa3aTh Ha CTPOKY, KOTOPYIO TpeOyeTCss U3MEHUTD.
ITosToMy HEOOXOOMMO yKa3aTh YCJIOBUS, KAKUM IOJIZKHBI COOTBETCTBOBaThH TpebyeMasi CTpoka. TOJIBKO
ecnu B TaOnuIle eCTh TEPBUYHBIN KITI0Y (BHE 3aBUCUMOCTH OT TOTO, OOBSIBIISIIIN BHI €T0 UJIM HET), MOXKHO
OOHO3HAYHO afipeCcoBaTh OTHEJIFHEIE CTPOKHU, OIPENEIUB YCIIOBHE M0 IEPBUYHOMY KITIOUY. DTUM ITONb3Y-
I0TCSI TpaduYecKre WHCTPYMEHTH [jig paboThl ¢ 6a30¥ JaHHHBIX, JAIOIINEe BO3MOXKHOCTL PEaKTHPOBATh
OaHHBIE TI0 CTPOKAaM.

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’.

I[laBaiiTe pacCMOTPHUM 3Ty KOMaH[y moapobHee. OHa HAYMHAETCS C KII0YEBOTO CJIOBa UPDATE, 3a KOTO-
puIM uOeT uMs Tabauibl. Kak 00LIYHO, MM TaOIHITEI MOXKET OBITh 3aIllCAHO B IIOJTHOM (opMe, B ITPOTUB-
HOM Cllydyae OHa OymeT HaifeHa IO MyTH. 3aTeM HUOET KJII0YEBOEe CI0BO SET, 3a KOTOPBIM CIEAYeT UM
cTonllla, 3HAaK PaBEHCTBA U HOBOE 3HAYEHHE CTONI0Ia. ITUM 3HAUEHHUEM MOXKeT OBITh JTI000€e CKalsIpHOoe
BEIpa’KeHNe, a He TOJIbKO KOHCTaHTa. Hanmpumep, eciiu BE 3aXO0TUTE NOOHATE IIeHY BCcex ToBapoB Ha 10%,
9TO MOKHO CHe/IaTh TakK:

UPDATE products SET price = price * 1.10;

Kak BUOHO M3 3TOTO MpPHUMepPa, BEIpaXkeHMe HOBOTO 3HAUYEHUST MOXKET CCHIJTaThCS Ha CYIIEeCTBYIOIINE 3Ha-
YeHHsI CTOJIOIIOB B CTPOKE. MBI TaKxXKe OIYCTHUJIM B HEM IIpedJioKeHne WHERE. DTO O3HAYaeT, YTO OymyT
U3MEHEHHl BCe CTPOKY B Tabnuie. Ecnu xKe 3TO IpeIokeHne MPUCYTCTBYET, U3MEHSIIOTCS TOJIBKO CTPO-
KM, KOTOpPhIE COOTBETCTBYIOT YCJIOBHIO WHERE. 3aMeTbTe, UTO XOTS 3HAaK PAaBEHCTBA B IMPEIIOKEHUUN SET
00603HavYaeT omepanuio MTPUCBanBaHusI, a TAKOH e 3HaK B IMIPEAJIOKEHUN WHERE UCTIOTb3yETCS OJIST CPaB-
HEeHWUsI, 3TO He IIPUBOOUT K HEOOHO3HAYHOCTHU. V1 KOHEYHO, B YCIIOBUM WHERE He 00s13aTeJIbHO HOJIXKHAa
OBITH IPOBEPKAa PAaBEHCTBA, a MOTYT IPUMEHSThECS U OpyTHue omepaTopsl (cM. ['maBy 9). Heob6xomumo Tomb-
KO, 4TOOHI 9TO BHIPazKeHKe BO3BPAIllajio JOTHYEeCKUN Pe3yIbTarT.

B KOMaHOe UPDATE MOZKHO M3MEHHUTH 3HAYEHHUSA CPa3y HECKOJIBKUX CTOJ'I6].IOB, IIepevdYrCiIuB UX B IIPEOJIO-
JXKeHuu SET. Hampumep:
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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 IIETBIMU CTPOKAMHU, YOAJISTh UX MOKHO TOJTBKO TI0 CTPOKaM. B mpedsiayiiem pa3gesne MBI OTMETH-
7, 4TOo B SQL HET BO3MOXKHOCTH HATIPSIMYIO afpeCOBaTh OTHAEJIbHEIE CTPOKH, TAaK YTO YAATUTh n30paHHbIe
CTPOKH MOZKHO, TOMBKO CHOPMYIMPOBAB [JI HUX MOAXOAsSIINe ycinoBus. Ho ecnu B TabGnuiie ecTh mep-
BUYHBIN KITIOY, C €T0 TTOMOIIIHI0 MOKHO OAHO3HAYHO BHIAEIUTD ONTPENEIEHHYI0 CTPOKY. ITpu 9TOM MOXKHO
TaK JKe yOaJIUuTh IPYIIEL CTPOK, COOTBETCTBYIOIIME YCIIOBUIO, MO0 Ccpa3dy BCe CTPOKYU TalJIUITHL.

g yoanmeHUs CTPOK HCIojb3yeTcss KoMaHga DELETE; eé cMHTAaKCHUC O4eHb II0OX0XK Ha CUHTAKCUC KO-
maHgsl UPDATE. HampuMep, yOaauTh BCe CTPOKHU U3 TaOIUIIEI C TOBapaMH, HMEIOUMHU 1ieHy 10, MOXKHO
TakK:

DELETE FROM products WHERE price = 10;

Ecnu BBl HanuimneTe IIPOCTO:
DELETE FROM products;

OymyT ymajeHbl Bce cTpoku Tabmuilkl! ByabTe oCTOpOXKHBI!

6.4. Bo3BpaT OaHHbIX U3 USMEHEHHbIX CTPOK

HMHorpa ObIBaAEeT IIOJIE3HO MOIyYaTh JaHHbBIe U3 MOOUMHUITMPYEMBIX CTPOK B ITpoIlecce uxX 06paboTKu. ITO
BO3MOXKHO C HMCIIOJIb30BaHUEM IIPEOIOKEHUsT RETURNING, KOTOpPOe MOXKHO 3afaTh AJIT KOMaH[ INSERT,
UPDATE M DELETE. [IpuMeHeHKne RETURNING II03BOJISIeT 000HTHCE 63 JOIOIHUTEeILHOTO 3alIpoca K 0ase
st cbopa MaHHBIX M 9TO OCOOEHHO IIeHHO, KOTHa KaK-TO MHa4Ye TPYOHO IIOIyYUTh U3MEHEHHBIE CTPOKH
HagEeXXKHBEIM 00pa3oM.

B mpennoxkeHuu RETURNING OOMYCKAETCS TO XK€ COOEPKUMOE, YTO M B BBHIXOOHOM CIIMCKE KOMAaHIBI
SELECT (cM. Pa3gen 7.3). OHO MOKeT comepKaTh UMeHa CTOJIOIIOB 1eJIeBOM TaOMUITLl KOMAHILl MIX 3HAa-
YeHUusda BBIpa}KeHI/Iﬂ C 3TUMHU CTOJI6LIaMI/I. Takske 4yacTo IIpPUMEHAEeTCd KpaTKasa 3alliCh RETURNING *, BBI-
Ouparollias BCe CTOJIOLE! 1eJIeBOM TabIUIbl 10 HOPALKY.

B xomaHIe INSERT JaHHEIE, BEllaBaeMble B RETURNING, 00pa3yl0TCsI U3 CTPOKHU B TOM BHIEe, B KAKOM OHA
ObU1a BCcTaBjeHa. ITO He 0YEeHb I10JIe3HO IIPU IIPOCTOM Ho0aBlieHUH, TaK Kak B pe3yibTaTe OYOYT IIOJy-
4eHHI Te Xe OaHHble, YTO ObLIU IepedaHbl KiueHToM. Ho 9To MoxkeT OBITh 04eHb YOOOHO IIPK UCIIOJIb-
30BaHUM BHIUMCIIIEMBIX 3HAYEHMH N0 ymMoyauuio. Hanpumep, ecnu B Tabnuile ecTh cTonbell serial, B
KOTOPOM T'eHepUPYIOTCS VHUKaIbHEIe UOEeHTU(PUKATOPE], KOMaHAa RETURNING MOXKeT BO3BPaTUTh UAEH-
TU(PUKATOP, Ha3HAUYEHHLIN HOBOM CTPOKeE:

CREATE TABLE users (firstname text, lastname text, id serial primary key);

INSERT INTO users (firstname, lastname) VALUES ('Joe', 'Cool') RETURNING id;

Hpe,t[nox&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 *;

Ecnu gns neneBoi TaGnIUIEl 3aialHbl TPUTrTEPH (CM. ['maBy 41), B RETURNING BHIHAIOTCS MaHHBIE U3 CTPO-
KM, U3BMEHEHHOU Tpurrepamu. Takum o6pa3oM, RETURNING 4aCTO IPUMEHSETCS U OJIs TOTO, YTOORI IIpo-
BEPUTH COIEPIKUMOE CTOJIOIIOB, U3MEHSIEMBIX TPUTTEPAMH.

98



naBa 7. 3anpochl

B IPpenelayIInX I''iaBaX PaCCKa3kIBAJIOCh, KdK CO3OAaTh TaGJ'II/II_ILI, KakK 3allOJTHUTh UX NaHHBIMHU U KaK H3-
MEHHUTH 3THU ONAaHHEIE. Tenepb MEI HaKOHEI] 06CYJ:[I/IM, KaK IIOJIYYUTh JaHHEIE U3 0a3bl OaHHBIX.

7.1. O630p

ITporecc M KOMaHOa MOMyYEeHUsT OAaHHBIX M3 0a3bl JaHHBIX Ha3bIBaeTCs 3anpocoM. B SQL 3ampock
hopMynIUPYIOTCS C MOMOIIBIO KOMAHAE SELECT. B 0011eM Bume KoMaHma SELECT 3alIMCHIBAETCS TaK:

[WITH s3anpocel_with] SELECT cnucokx_Bri6bopku FROM TabiHuHOE BHPAXEHHE
[onpengeneHHe_COPTHPOBKH]

B cnepyromux pa3genax nogpoOHO OMUCHBAIOTCS CIIMCOK BEIOOPKYU, TabIMYHOE BEIpaXkKeHMe U oIlpeenie-
HUE COPTUPOBKU. 3aIIPOCH WITH ABASIOTCS paclIMpeHHON BO3MOXKHOCThIO PostgreSQL u 6ymyT paccmMoT-
DPEHEHI B IIOCJIEAHIOI0 OYepenb.

ITpocTo# 3ampoC BHITIIAOUT TaK:
SELECT * FROM tablel;

Ecnu npenmnosioXkuTh, 4To B 6a3e maHHBIX eCThb Tabnuia tablel, 9Ta KOMaHIa IOJIYYUT BCE CTPOKU C
COTIEPKUMEBIM BCEX CTOJIOLOB U3 tablel. (MeTon BEIAuM pe3yjibTaTa OMpPEmeNseT KINEeHTCKOe MPUJIo-
xenue. Hanpumep, nmporpamma psql BeiBemeT Ha 9kpaHe ASCII-tabnuily, XOTSI KITUEHTCKUE OUOITMOTEKHN
TTO3BOJISIOT U3BJIEKATh OTHOEJIbHEIE 3HAUEHHUS U3 Pe3yabTaTa 3ampoca.) 34ech CIUCOK BEIOOPKY 3aaH Kak
*, 9TO O3HAYAaeT, YTO 3allPOC AOJIKEH BEPHYTh BCE CTOJIOIE TaOIMYHOT O BEIpakeHus. B crircke BEIGOPKH
MOZKHO TaKXKe yKa3aTh IOOMHOXKECTBO JOCTYIIHEIX CTOJIOOB HUJIM COCTABUTh BEIPAXKEHUS C 9TUMU CTOJIO-
namu. Hanpumep, eciiu B tablel €CTh CTOJIOIH a, b ¥ ¢ (M BO3MOXKHO, IPYTrHe), BBl MOXKETE BHITIOJTHUTH
CIIEeOYIOUIUM 3aIpoc:

SELECT a, b + ¢ FROM tablel;

(B IPeamONI0KEHUY, YTO CTOJIOIE b M ¢ UMEIOT YHCJIOBOM THM HMaHHEBIX). [lompoOHee 3TO omucaHo B Pas-
mene 7.3.

FROM tablel — 3TO HpOCTefIIHHfI THUII TaOIUYHOTO BEIPDAXKEHUA, B KOTOPOM IIPDOCTO YUTAETCA OOHaA Tab-
JINIIA. Boo6me TaOIUYHBIEe BEIPpAXKEHUA MOT'YT OBITH CJIOKHBIMH KOHCTPYKIUAMU U3 0a30BhBIX TaﬁHI/II_I, CO-
eIUHEeHUN u II1043aIrpoCoB. A MOIXKHO U BOBCE OIIYCTUTH TabGIuYHOe BEIPpAKE€HHWEe U UCIIOJIb30BaTh KOMaHOY
SELECT KaK KaJIbKYJIsATOD:

SELECT 3 * 4;

B aToM MozkeT OBITH OOJIBIIIE CMEBICTIA, KOTTIAa BEIPA’KEHUS B CIIMCKE BEIOOPKK BO3BpAIllal0T MEHSIOIINECS
pe3ynbTaThl. HanpuMep, MOKHO BEI3BaTh QYHKIIMIO TakK:

SELECT random() ;

7.2. TaOnnyHbIe Bblpa>keHUs

TabauyHoe 8blpajceHue BEIYUCISIET TabauIly. ITO BRIpaXKeHUe CONEPKUT IPeayIoKeHne FROM, 3a KOTO-
PBIM MOTYT CJIETOBATh MPEOJIOKEHUsI WHERE, GROUP BY M HAVING. TpuBHasbHbIe TaOTUYHBEIE BHIPAKEHUS
IIPOCTO CCHITAIOTCS Ha (pu3nyeckyio TabIuily, eé Ha3bIBaloT TakxkKe 6a30BoM, HO B 60j1e€e CII0KHBIX BhIpa-
KEHUSIX TaKue TabJIUIBI MOXKHO MPeoOpPa30BEBATh U KOMOMHUPOBATH CAMBIMU Pa3HBIMU CITOCOOAMH.

Heo6s13aTenbHbIe IPEOIOKEHUST WHERE, GROUP BY M HAVING B TaOJIMYHOM BBIPAXKEHHUH OIPENENsIOT II0-
CIegoBaTeJIbHOCTL ITpeo0pa30BaHui, OCYIIECTBIIIEMEIX C JAaHHBIMU TaOJIHIILI, ITIOTYYEHHON B ITPEeOJIokKe-
HUM FROM. B pe3ynbTaTe 9TuX mpeoOpa30BaHuii oOpa3yeTcss BUPTyaabHas TabJuila, CTPOKH KOTOPOH Iie-
pemaTCs CIUCKY BEIOOPKH, BEIYUCIISIIONEMY BHIXOOHBIE CTPOKH 3aIrpoca.

7.2.1. Npepno>xxeHune FROM

IMpemnoxenne FROM 00pa3yeT TaOMUITy U3 OOHOM MM HECKOJIbKUX CCHIIOK Ha TaOJIHIE], Pa3menéHHBIX
3aIsITHIMH.
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FROM rabmuwuyHad_ccelixa [, TabnuHuygad_ccelixa [, ...]]

3mech TaOIMYHOM CCBIIKON MOXKET OBITh UM TaOIUIIEl (BO3MOXKHO, C MMEHEM CXEeMHbI), ITPOU3BOHAasA Tab-
JIMIa, HallpuMep II0A3allpoc, coenuHenne TabIuI] UIIH CII0XKHas KOMOMHAIMS 9TUX BapHaHTOB. Eciiu B
MIPEIIOKEeHUN FROM IIEPEUYUCIITIOTCS HECKOJILKO CCBUIOK, IJIS HUX IIPHUMEHSIEeTCS MepeKpPECTHOe COoemu-
HeHue (TO eCTh JeKapTOBO IIPOMU3BeeHHe UX CTPOK; CM. HuxkKe). CIIMCOK FROM ITpeobpa3yeTcs B IIPpOMe-
KYTOYHYIO BUPTyalIbHYI0 TabIHIy, KOTOpas MOXKeT IIPOUTH Yyepe3 IIpeoOdpa30BaHus WHERE, GROUP BY M
HAVING, U B UTOTre OoIpeneinT peSYJIbTaT TaGHI/I‘IHOFO BEIPDa2KEHU .

Korpa B Ta6mnyHOM CChIIKE YKa3bIBaeTCs TabIuIla, SBISIONIasCs POOUTETbCKOM B MepapXuu HacaenoBa-
HUS, B pe3ynbTaTe OyAyT MOTy4YeHBl CTPOKM HE TOJBKO 3TOM TabGIUIILI, HO U BCEX €€ MOYepHUX TabIuIl.
YT0o6BI BEIOPATh CTPOKHU TOJIBKO OOHOM POAUTENBCKOM TabIMIIL, TIEpe €€ UMeHeM HYKHO T00aBUTH KITIO-
YyeBOe CJIOBO ONLY. YUTHUTeE, UTO IPU 3TOM OyOyT MOJIy4eHBI TOJILKO CTOJIONLI yKa3aHHON TabJIUILI — [0-
TIOJIHUTEJIbHBIE CTOIOLEI JOYepHUX TabJIull He ITonangyT B pe3yJbTar.

Ecnu ke BH He no6aBn5{eTe ONLY mmepen UMeHeM Ta6J'[I/ILIbI, BBEI MO2KeTe OOoIInCaTh IIOCJIe HEero *, TeEM Ca-
MEBIM YKa3adB, 9YTO OOJI2KHEIL 06pa6aTBIBaTBCH 1 BCE€ ONO4YEepHuUue TaGJ’II/ILIbI. HpaKTI/I‘-IeCKI/IX IIPUYXH HCIIOJIb-
30BaTh 3TOT CUHTAKCHUC OOMbINle HET, TaK KaK IOUCK B OO4YEepHUX Ta6n1/1uax Tellepb MPOU3BOOUTCHA IIO
YMOJI9YaHHUIO. OpHaKo 3Ta 3anucCh IIogoepzXKMBaeTCd OJidi COBMECTHMOCTHU CO CTApPbIMU BEPCUAMMU.

7.2.1.1. CoeauHéHHbIe Tabnuubl

CoemuuéHHas Tabnuila — 3TO TaOIWIlA, IOTyYeHHAsd U3 OBYX OPYTUX (peabHbIX WKW TPOU3BOMHEIX OT
HIX) TAOJIKII B COOTBETCTBUH C IIPABUJIAMH COeqUHEHN I KOHKPETHOTo THuna. OOInii CHHTAKCHC OIIMCAHNST
COEOUHEHHOU TaOJIUIIbL:

T1 run_coenuHeHus T2 | yCHOBHE_COEOHHEHHI |

CoenuHeHUs JTII00OBIX TUIIOB MOT'YT BKJIQ[IBIBAIOTCS APYT B APYTa UM OObEOUHSITHCS: U T1, U T2 MOTYT OBITh
pes3yIbTaTaMu COequHeHus. [/ OMHO3HAYHOr 0 OIpeaesIeHus IOPSAaKA COeqUHeHNN IPEeII0KeHNsT JOIN
MOXKHO 3aKJII04aTh B CKOOKHU. Eciu CKOGKM OTCYTCTBYIOT, IIPE/IOKEeHUsT JOIN 00pabaThIBalOTCS CleBa
HaIIpago.

THUNbLI COeTUHEeHUH
IepekpécTHOE coegUuHEeHUEe
T1 CROSS JOIN T2

CoennHEHHYIO TabIUIy 00pa3yioT BCe BO3MOXKHEIE COUETAHMsI CTPOK U3 T1 U T2 (T. e. UX JIeKapTo-
BO mpou3BeIeHre), a Habop e€ cTonb1oB 00beOuHAET B cebe CTONOIE T1 CO CIEOYIOINMU 3a HUMH
cronbuamu 72. Ecnmu Tabnuusl cogepxkaTt N u M cTpoK, coequHEHHasA Tabnuila 0ygeT cogepxkaTtb N
* M CTpOK.

FROM T1 CROSS JOIN T2 paBHO3HA4YHO FROM TI1 INNER JOIN T2 ON TRUE (cM. HMZKe). DTa 3alluCh
TaKzKe paBHO3Ha4yHa FROM T1, T2.

IIpumMmeyanue

IMTocnenHsis 3alKUCh He MOJTHOCTHIO SKBUBAJIEHTHA ITEPBLHIM HIPHU YKa3laHuM 6ojee 4eM OByX Tal-
JIWI, TaK KaK JOIN CBSI3bIBAaeT TAOIWIIHI CHJIbHee, ueM 3amsdTas. Hampumep, FROM TI1 CROSS
JOIN T2 INNER JOIN T3 ON ycmoBxHe HE PAaBHO3HAQYHO FROM TI1, T2 INNER JOIN T3 ON
ycaosue, Tak KakK ycrosue MOXKET CCHIJIAThCS Ha T1 B IIEPBOM Cjiydae, HO He BO BTOPOM.

CoenyHEeHHs C COIIOCTaBIEHUSAMU CTPOK

T1 { [INNER] { LEFT RIGHT FULL } [OUTER] } JOIN T2 ON moruuecxoe_ BhlpaXeHHE
T1 { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2 USING ( CHHCOK CTOJIBLOB
COEOHHEHHST )

T1 NATURAL { [INNER] | { LEFT | RIGHT | FULL } [OUTER] } JOIN T2
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CnoBa INNER M OUTER HeoOsi3aTeNbHHI BO Bcex (opmax. ITo ymMonmuaHuio mompa3yMeBaeTcss INNER
(BHYTpEeHHee COelMHEeHNe), a IPU YKa3aHuu LEFT, RIGHT U FULL — BHeIIIHee COeIuHEeHue.

Ycaosue coeduHeHus ykKa3bIBaeTCsAd B MPENJIOKEHUN ON MM USING, MO0 HEIBHO 3aJaéTCs KITI0Ye-
BBIM CJIOBOM NATURAL. ITO YCJIOBHE OHpEfesseT, KaKie CTPOKU ABYX MCXOOHBIX TaOJIMI CUUTAIOTCS
«COOTBETCTBYIOIIMMU» OPYT OAPYTY (3TO MOAPOOHO PacCMaTPUBAETCS HUXKE).

Bo3MoKHBIE TUITEI COEOUHEHUM C COIIOCTABIEHUSIMU CTPOK:
INNER JOIN

IOnst kaxkpo#t ctpoku R1 m3 T1 B pe3ynbTupylomed Tabnule COOEpPXKUTCA CTPOKa OIS KaXKAou
CTPOKH B T2, yIOBIETBOPSAIIIEHN YCIOBUIO coenuHerus ¢ R1.

LEFT OUTER JOIN

Cuauasa BHIIONHsIEeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT HOOaBISIOT-
cs1 Bce CTpoku u3 T1, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T2, a BMeCTO 3Ha4YeHUH
ctonbioB T2 BctaBnsiorcss NULL. TakuMm obpa3oM, B pe3ynbTUPYIOIed Tabmuile Bcerma OymeT
MHHHUMYM OOHA CTPOKA [OJI KaXaou cTpoku u3 T1.

RIGHT OUTER JOIN

Cuauasa BHITONHsIeTCs BHyTpeHHee coemuHenne (INNER JOIN). 3aTtem B pe3ynbTaT DOOABISIOT-
Ccs1 BCe CTpokKU U3 T2, KOTOPEIM He COOTBETCTBYIOT HHKaKue CTPOKU B T1, a BMecTo 3Ha4YeHUU
ctonbioB T1 BcTaBmssiorcss NULL. 9To coemuHeHue siBiusieTcsa odbpaTHHM K jeBoMy (LEFT JOIN):
B pe3ynbTUPYyIOLIel Tabmuile Bcerna OygeT MUHUMYM OOHA CTPOKA i KaXKOou CTPOKU u3 T2.

FULL OUTER JOIN

CHayaJia BHIIOJTHSIETCS BHYTPEHHEE COefUHEHNE. 3aTEM B Pe3yJIbTaT H0OaBIISIIOTCS BCE CTPOKU U3
T1, KOTOPBEIM HE COOTBETCTBYIOT HUKaKKe CTPOKHU B T2, a BMECTO 3HaYeHuU cTo010B T2 BCTaBIIs-
torcsa NULL. Y HakOHel, B pe3yabTaT BKIIOYaITCI BCe CTPOKM U3 T2, KOTOPEIM HE COOTBETCTBYIOT
HUKakue CTPokKu B T1, a BMecTo 3Ha4deHu# ctosbioB T1 BcraBmsiorcss NULL.

IIpennoxkeHue ON onpenenseT Haubonee 0611yi0 ¢GOpMy YCIOBUS COEIUHEHUS: B HEM yKa3bIBAIOTCS
BBIPAKEHUS JIOTUYECKOTO THUIA, MOAOOHEIE TEeM, YTO MCIOMb3YIOTCS B MPEMJIOKEHUM WHERE. ITapa
CTPOK M3 T1 U T2 COOTBETCTBYIOT APYT OPYTY, ECJIX BEIpakKeHue ON BO3BpAIlAeT [Jjisd HUX true.

USING — 3TO COKpAaIlléHHas 3alliCh yCIJIOBUS, II0JIe3Has B CUTyallul, KoTrha ¢ 00eruX CTOPOH coenuHe-
HUS CTOJIOIEI UMEIOT OOUHAKOBEIE UMeHa. OHa IPUHUMAET CIIMCOK OOIIUX UMEH CTOIOIIOB Yepes 3a-
nATYI0 ¥ GOPMUPYET YCIIOBUE COeIUHEHUS C paBeHCTBOM 3TUX cTonOnoB. Hanpumep, 3anuce coenu-
HEeHUS T1 U T2 C USING (a, b) popMupyeT ycioBue ON Tl.a = T2.a AND Tl1.b = T2.b.

Bonee Toro, mpu BEIBOOe JOIN USING MCKIIOYAIOTCS M3OBITOYHEIE CTOJIOIEI: 00a COIMIOCTaBIEHHEIX
cTosib11a BEIBOOHUTHL HE HYXKHO, TaK KaK OHU COIepzKaT OJMHAKOBBIE 3HaYeHWsd. Torma Kak JOIN ON
BEILAET BCe CTOJIONEI U3 T1, a 3@ HUMHU BCE CTOJIOLEBI U3 T2, JOIN USING BBHIBOOUT OOUH CTOJIOEIl MJIs
KaXXOou maphl (B yKa3aHHOM ITOPSIOKE), 3a HUMHU BCE OCTaBIIMECs CTONOLBI M3 T1 M, HAKOHEIl, BCe
OCTaBIIIHECS CTOJIOLEI T2.

HaxkoHer, NATURAL — coOKpalnéHHas ¢opma USING: oHa o6pa3yeT CIUCOK USING U3 BCEX UMEH CTOJIO-
LIOB, CYIIIECTBYIOIINX B 00eMX BXOOHBIX Tabnuiiax. Kak u ¢ USING, 9TH CTONOIIB OKAa3bIBAIOTCST B BBIXO-
HOU TabuIle B eQUHCTBEHHOM 3K3eMIIsape. Eciiu cTon6110B ¢ OMMHAKOBHIMY MMEHAaMU He HaXOOUTCH,
NATURAL JOIN AeHCTBYeT KakK JOIN ... ON TRUE ¥ BHIHAET OeKapTOBO IIPOU3BENEHUE CTPOK.

IIpuMmeyanue

HpeJIJ'IO}KeHI/Ie USING pa3yMHO 3alllUIIeHO OT U3MEHEHUMN B COEOUHSIEMBIX OTHOIIEHUSX, TaK
KaK OHO CBsA3bIBa€T TOJIBKO SIBHO II€PEeYUCIJIEHHBIE CTONOILI. NATURAL CUMTAETCs Oojee PHUCKO-
BaHHBIM, TaK KakK IIpH M060M M3MEHEHHU CXEMEI B OMHOM HIIH OPpyromMm OTHOIIEHHWH, KOTrga II0-
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SABIIAIOTCA CTOJ'I6I_U:>I C COBIIQaIOIIIMMMU MMEHAMHU, IIPU COEOUHEHUN 6YJZ[YT CBA3BIBATECA U 3THU
HOBEIE CTOJ'I6I_I]>I.

1 HarTAOHOCTHU IIPEenIrojIOzZKuUM, 4YTO Y HaC eCTb Ta6J'II/II_II>I tl:

num | name
,,,,, o
1| a
2 | b
31 ¢
ut2:
num | value
,,,,, o
1 | xxX
3 1 yyy
5 | zzz

C HUMU OJ1s PA3HHBIX TUIIOB COeOIuHEeHUN MBI IIOJIY4YUM CJIeOYIIIue Pe3yJIbTAaThI:

=> SELECT * FROM tl CROSS JOIN t2;

num | name | num | value
————— e S
11 a \ 1 | xxx
11 a \ 3 1 yyy
11 a \ 5 | zzz
2 | b \ 1 | xxx
2 |1 b \ 3 | yyy
2 1 b \ 5 | zzz
3 ] c \ 1 | xxx
3 1 c \ 3 | 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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2 1 Db \
3 |1 ¢ 3
(3 rows)

YYyy

=> SELECT * FROM tl1 LEFT JOIN t2 USING (num);

num name value
_____ +______ —_——— e —
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 e
1 a \ 1 ] xxx
3] c \ 31 yyy
\ 5 | zzz
(3 rows)

=> SELECT * FROM tl1 FULL JOIN t2 ON tl.num = t2.num;

num name num | value
————— e et
1| a \ 1 | xxx
2 1 b \
3] c \ 31 yyy
\ \ 5| zzz
(4 rows)

YcnoBue coequHEHUS B IIPEenJyIoOZKEeHUN ON MOXEeT TaK¥XKe COOepzKaThb BEIPAXKEHNSs, He CBsS3aHHLBIE HEIIO-
CPpenCTBEHHO C COeguHEeHueM. IDTO MOXKET OBITh ITOJIE3HO B HEKOTOPHIX 3alIpOCaX, HO He CliegyeT UCIIOJIb-

30BaTh 3TO HEOOAYMaHHO. PacCMOTpHUTE CIEAyIOMMI 3apoc:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num AND t2.value = 'xxx';
num | name | num | value
_____ ey
11 a \ 1 | xxx
2 1 b \
3 ] c \ \
(3 rows)

3aMeThTe, YTO €CJIM IIOMECTHUTH OrpaHHYEeHNtEe B IIPpeajIozKeHnnue WHERE, BBI IIOJIYUYUTE prroﬁ pe3yJbTarT:

=> SELECT * FROM tl1 LEFT JOIN t2 ON tl.num = t2.num WHERE t2.value = 'xxx';

name num value

9TO CBSI3aHO C TEM, UTO OrpaHn4eHue, HOMeH.[éHHOO B IIpenjiozkKeHue ON, O6pa6aTbIBaeTC${ oo olnepanmnuu
COeIHMHEHHs, Torga KaK orpaHu4YeHune B WHERE — nocJe. 9TO He UMeeT 3HaYeHUsd IIPXU BHYTPEHHHUX CO-

€IMHEeHHNAX, HO BaXKHO IIPU BHEIITHUX.

7.2.1.2. NceBAOHUMBbI TaONUL U cTONOLIOB

Ta6J’II/I].[aM U CCBIJIKAM Ha CJIOZKHEBIE Ta6J'II/I].[BI B 3aIIpoCe MO2KHO OJaTb BpeMEeHHO€e UM, II0 KOTOPOMY K HUM
MOZKHO 6YJIGT OGp&U.I&T]:CH B paMKaX 3alipoca. Takoe UMs Ha3bIBA€TCS NCEB8OOHUMOM ma6ﬂuu,b1.

OHpeHeHI/ITB IICEBOOHUM Ta6J'II/II_IbI MOZKHO, HaIlMCaB

FROM rabnuuygad CcChlika AS HICeBIOHHM
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Un
FROM TabnuuHad CChIIKA IICEBIOHHM

KrmioueBoe crioBo AS siBasieTCS He00s13aTeIbHBIM. BMECTO ncesnomum 30€Ch MOXKET OBITh JTFOO0U UOEHTHU-
¢duxkaTop.

TTceBOOHMMEI YaCTO IPUMEHSAIOTCS OJIsI Ha3HAYEeHUsI KOPOTKUX HIeHTU(PHUKATOPOB MINHHEIM UMeHaM Tab-
JIUII C TIeJTbI0 YIYYIIEeHUST YUTAaeMOCTH 3alTpocoB. Hampumep:

SELECT * FROM "oueHb_pnnuHHoe_uMdg_Tadbnuuepl" s JOIN "mpyroe_nnuHHoe_uMmda" a ON s.id =
a.num;

HCGBHOHI/IM CTaHOBHUTCA HOBBEIM UMEHEM TaGJ'II/II_I]:I B paMKaX TeKylIero 3alpoca, T. €. II0CJIe Ha3Ha4YeHUud
IICeBOOHUMA KCIIOJIb30BaTh NCXOAHOE UMs TaONIHILI B IPYTrOM MecCTe 3alpoca Helb3sl. TakuM oOpa3oM,
CIefyIoIIUN 3alIpoC HEOOIIyCTUM:

SELECT * FROM my_table AS m WHERE my_table.a > 5; —— HEeIpPaBHUIbLHO

XO0TsI B OCHOBHOM IICEBOOHMMEI UCTIOJIL3YIOTCS OIS yIoOCcTBa, OHM OBIBAIOT HEOOXOOUMEI, KOTa Tabiuiia
CoemUuHSIETCS caMa C co0oi, HampuMep:

SELECT * FROM people AS mother JOIN people AS child ON mother.id = child.mother_id;

Kpowme Toro, mceBOOHUMEL 00513aTENBHO HY?KHO Ha3HadaTh nmoa3anpocaM (cMm. [Tompasmen 7.2.1.3).

B ciyyae HEOOHO3HAYHOCTHU OIpeNesieHus ICeBIOHUMOB MOXKHO MCIIOIb30BaTh CKOOKH. B cremyroiem
IIpUMepe MEePBLIA OIlepaTop Ha3HAaYaeT IICEBNOHUM b BTOPOMY 9K3eMILISIPY my_table, a BTOPOM OIIepaTop
Ha3HAYaeT IICEeBIOHUM Pe3yJIbTAaTy COeINHEeHMS:

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 TabiuiiaM, HO U eé
CTOJIOIIaM:

FROM rabnuumadg cceuika [AS]) ncesgmomuMm ( cronbernl [, cronben2 [, ...]11 )

Ecnu 1iceBOIOHUMOB CTOIOIIOB OKa3bkIBAETCSI MEHBIIE, YeM (baKTI/I‘-IeCKI/I cTOnO10B B Tabnulle, OCTaJIbHLIE
CTOJIOIIBI COXPAaHAKT CBOU UCXOOHBIE NMEHA. DTa 3amuch 0COOEHHO MOoJIe3Ha OJIs 3aMKHYTHIX COeIVHEeHU!
HJIN I10O3aIIPOCOB.

Korpa niceBmoHuM npuMeHseTCs K Pe3yabTaTy JOIN, OH CKPhIBAaeT OPUTMHAIbHEIE UMeHa Ta0Jull BHYTPU
JOIN. Hanmpumep, 3T0 monyctuMseili SQL-3amnpoc:

SELECT a.* FROM my_table AS a JOIN your_table AS b ON ...
a 3aIpoc:
SELECT a.* FROM (my_table AS a JOIN your_table AS b ON ...) AS c

OIIMOOYHEIM, TaK KaK IICEeBIOHUM TabIUIILl a He BUIEH CHApPY KU OIlpeieIeHus IICeBIOHUMa C.

7.2.1.3. NMoa3anpochkl

[Tog3amnpock!, obpa3yomue TabIuLbl, SOIKHBL 3aK/II0YaThCs B CKOOKU U UM 00653ameibHO OOJIKHEI Ha-
3Ha4aThCs IICEBOOHUMEI (Kak onucaHo B [logpaspgerne 7.2.1.2). Hanpumep:

FROM (SELECT * FROM tablel) AS nCeBIOHHUM

OTOT IpUMEP PABHOCHUJIEH 3allCH FROM tablel AS ncespouum. bOJIee HHTEPECHBIE CUTYalliu, KOTOPEIE
HeJIb3s CBECTHU K IIPOCTOMY CO€OWHEHHWIO, BOSHUKAIOT, KOIrga B IIOO3allpOCe MCIIOJNIb3YIOTCA arperupylo-
mye QyHKINYU UM TPYIIUPOBKaA.

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

TabnuuHble GYHKIUKA — 9TO (GYHKIMU, BEIAAIOIIHE Hab0p CTPOK, comepKaIiux Ju00 6a30Bbe TUIH JaH-
HBIX (CKaJISPHBIX TUIIOB), TMOO COCTaBHEIE TUIH (TabmuyHbIe CTPOKY). OHM IIPUMEHSIIOTCS B 3aIlTpocax Kak
TaOIHUIIEI, TPEICTABIeHUSI UITH IIOA3aNPOCH! B IPEeIoKeHUH FROM. CTONIOITE, BO3BpallléHHbIEe TaOIUYHEI-
MU QYHKIUSIMH, MOXKHO BKIIOUHMTH B BEIPAXKEHUS SELECT, JOIN MM WHERE TaK e, KaK CTOJIOIEI TaOIIHII,
TIpeNCTaBJIEHUH UJIM TOA3alIPOCOB.

TabnruHble GYHKIIUY MOXKHO TakKkKe CKOMOMHHUPOBATh, UCIIONIb3YS 3allUCh ROWS FROM. Pe3ynbTaTh GYyHK-
i OyoyT BO3BPAIEHH B ITapajie/IbHBIX CTONI0IIaX; YUCIJIO CTPOK B 3TOM CJIydae OymeT HauOOJIbIINM U3
pe3yabTaTOB BCEX PYHKIIUHM, a Pe3yIbTaThl GYHKIIUM C MEHBIINM KOJIMYECTBOM CTPOK OYOYT HOIIOTHEHEI
3HaueHusMu NULL.

BeIBOB_¢yuxkyuu [WITH ORDINALITY] [[AS] ncespmoHuM tabuauiel [ (mceBgonuM_cronbya [, ...1)1]
ROWS FROM( BrI3OB_QyHXIHH [, ...] ) [WITH ORDINALITY] [[AS] nmceBnoHHM_TabOmHIbI
[ (mceBmoruM_crTonbrna [, ...]1)11]

Ecnu yKazaHO mpeniox)eHue WITH ORDINALITY, K CTONIOIIaM pe3yIbTaToB (GyHKIUY OymeT moOaBieH eIné
OOWH, C TUIIOM bigint. B 3TOM cTONOIIe HYMEPYIOTCS CTPOKU PEe3ynbTUPYIoIero Habopa, HauuHas C 1.
(970 0b6006IIeEHNEe cTaHmapTHOro SQL-cuHTaKCcuca UNNEST ... WITH ORDINALITY.) [To yMOI49aHUIO, 3TOT
ctosber] Ha3bkBaeTCsI ordinality, HO €My MOXXHO ITPUCBOUTDH U APYrOe UMS C IIOMOIIbI0 YKa3aHUs AS.

CroenuanbHYIO TaOIUYHYIO PYHKITMIO UNNEST MOKHO BBI3BATh C JIIOOBIM YHCJIOM IIapaMeTPOB-MaCcCUBOB, a
BO3BpAalllaeT OHa COOTBETCTBYIOIIIee YHUCIIO CTOJIOIOB, KaK eciiu Obl UNNEST (Pasmen 9.19) BeI3bIBaiach OJIst
KaXK[oro IrapaMeTpa B OTAEJIBHOCTH, a PE3Y/IbTaTh 00BbEIUHSIJINCE C IIOMOIITBbI0 KOHCTPYKITUH ROWS FROM.

UNNEST ( BrlpaxeHuHe mMaccuBa [, ...] ) [WITH ORDINALITY] [[AS] nceBZoHHM TaObIHIEI
[ (mceBmonuM_crTonbrma [, ...]1)1]

Ecnu ncesnonuM_ra6ruprrHe YKa3aH, B KAYECTBEe UMEHU TaOIUIIE MCIIONb3YeTC s UMsI GYHKIINY; B CIIydae
C KOHCTPYKIIUEN ROWS FROM () — UMS IepPBOM QYHKIIUU.

Ecnu mceBmOHUMEI CTOMOIIOB HEe YKa3aHHbl, TO A QYHKINMY, BO3BpAIaoie 6a30BhM TUT JaHHBIX, UMe-
HeM cTonbma 6ymeT uMsa GyHKuu. s GyHKINNA, BO3BPAIIAIOIINX COCTABHON THUII, UME€HAa Pe3yIbTUPY-
IOIIUX CTOMOIIOB OTIPENENSTIOTCS MHOAUBUAYATbHBIMU aTpuOyTaMu TUTIA.

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 CTONIOLOB TIPU PA3HBIX BapuaHTaX BHI30BA. DTO MOXKHO CHejaTh, 00BIBUB (QYHKIINIO, HE UMEIO-
LIYI0 BEIXOOHBIX MapaMeTpoB (OUT) ¥ BO3BPAWIAOITYIO IICEBOOTUII record. Mcmomb3ys Takyoo QyHKIUIO,
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
TakxKe 0o0aBUTh B IPEeNJIOKEeHUN FROM; UMeHa B OIIPeleIeHUIX CTONIOII0B CIyKaT nceBgoHuMaMu. C ROWS
FROM () CIIMCOK ompenpeneHus_croabros MOKHO HOOABUTD K KaXKI0W QYHKIIUH OTOEILHO, 1100 B CiIydae C
omHOY QYHKIMEHN U 6e3 MPemIOKeHust WITH ORDINALITY, CIIMCOK ompenenerud_CTon6gos MOXKHO 3alld-
caTh BMECTO COMCKa C IICeBOOHMMAaMH CTOJIOIIOB IIOCIIE 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,
BO3Bpalllaioias TUI record, TaK KaK OH MOOOUAET M/ 3ampoca ioboro tuma. B atom ciydae paktuye-
cku¥ Habop cToJ6110B (GYHKIMYU HEOOXOOUMO OIMCATh B BHI3LIBAIOIIEM €€ 3ampoce, YTOOLI aHAIU3aToOP
3ampoca 3Haja, HaopuMep, KakK mpeo6pa3oBaTh *.

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 () HUCIIOJIb3YyeETCs HeHOCpeHCTBeHHO.ITpeﬂJKDKeHHe(DRDER BY ynnopsAgo4YuBaeT 3Ha4de-
HHUA IIEepPBOTO CTOJ'IGI_[a KaK IIeJIOYHCJIEHHELIE.

7.2.1.5. NMop3anpocCbl LATERAL

INepen mom3ampocaMy B IPEOIOXeHW FROM MOXKHO J00aBUTh KITIOUEBOE CJIOBO LATERAL. OTO HO3BOJIUT
CCHIJIaThCSI B HUX Ha CTOJOIIB TPEIIECTBYIOIINX 3JIEMEHTOB CIUCKa FROM. (Be3 LATERAL KaX[ObI¥ Moa3a-
TIPOC BHITIOTHSIETCS HE3aBUCHUMO U IT09TOMY He MOXKeT oOpalllaThCs K OPYTUM dJ1eMeHTaM FROM.)

Hepen TabGIMYHBIMU Q)YHKHI/IHMI/I B IIpeJjIoZKeHHH FROM TaKXXe MOZKHO yKa3aThb LATERAL, HO OJIsI HUX 3TO
KJII0UEeBO€e CJIOBO Heo0s13aTENbHO; B aprymeHTax (I)YHKHHfI B m060M ClIy4ae MOXKHO OﬁpaH.IaTBCH K CTOJO-
IIaM B IIPEOBIOYITNUX 3JIeMeHTaX FROM.
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7

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 ameMeHT FROM COOEPKUT CCHIIKKA LATERAL, 3aIllPOC BHITIOHSIETCS CIeOyIomuM o0pa3oM: CHavaia
IJISI CTPOKH 9JIeMEeHTa FROM C IIeJIeBEIMH CTOIOIIAMH, M1 Habopa CTPOK M3 HECKOIbKUX 3JIeMEHTOB FROM,
cofiepaKallluX IIeJIeBbIe CTOJIOILI, BEIYKUCIISETCS 9JIEMEeHT LATERAL CO 3HAYEHUSIMHU 3TUX CTOJIOIOB. 3aTeM
Pe3yIbTUPYIOIINE CTPOKH OOLIYHEIM 00Pa30M COeqUHSIOTCSA CO CTPOKAMH, U3 KOTOPBIX OHHU OBIITH BHEIYMC-
JIeHHI. JTa IPOoIleaypa IOBTOPSIETCS OIS BCeX CTPOK MCXOMHEIX TaOIHII.

LATERAL MOZKHO HCIIOJIB30BaATh TakK:
SELECT * FROM foo, LATERAL (SELECT * FROM bar WHERE bar.id = foo.bar_id) ss;

3mech 3TO He OUeHb M0JIe3HO, TAK KaK TOT 2Ke Pe3yJIbTaT MOXKHO IOJIYYUTh 00JIee IIPOCTHIM ¥ HPUBLIYHEIM
CIIOCOOOM:

SELECT * FROM foo, bar WHERE bar.id = foo.bar_id;

I[IpumeHSTH LATERAL HMMEET CMBICJI B OCHOBHOM, KOTHA AJISI BRIYUCIIEHUS COEOUHSEMEBIX CTPOK HeoO-
XomuMO 006paTuThCSa K cTonbuaM [Apyrux Ttabnun. B YacTHOCTH, 3TO IIOJIE3HO, KOrga HYXKHO Iie-
pemaTh 3HadyeHuWe (GYHKIMYM, Bo3Bpamampied Habop maHHBX. Hampumep, ecnu TpPepnoioKUTh, YTO
vertices (polygon) Bo3BpamjaeT Habop BEPUIMH MHOTOYTOJIbHUKA, 6JIN3KNe BEPIINHE MHOTOYTOJIbHIKOB
u3 Tabnuuel polygons MOXKHO IIOJIy4YUTH TaK:

SELECT pl.id, p2.id, vi1, v2
FROM polygons pl, polygons p2,
LATERAL vertices (pl.poly) vi,
LATERAL vertices (p2.poly) v2
WHERE (vl <-> v2) < 10 AND pl.id !'= p2.id;

OTOT 3aIIpoCc MOXKHO 3alucaTh 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;

unu nepedopmMynIupoBaTh ApyruMu crnocobamu. (Kak yke yImoMHHANIOCh, B JAHHOM IIpUMepe KITI0YeBoe
CIIOBO LATERAL He TpeOyeTcsi, HO Mbl JOOABUIHN €r0 IOJIs SCHOCTH.)

Oco0eHHO II0/Ie3HO OLIBAET MCIIOJIL30BATh LEFT JOIN C HMOO3alpoCcOM LATERAL, YTOOBI HCXOOHBIE CTPO-
KM OKa3bIBAJIMCh B PEe3ynbTaTe, Jaxke eclid MOO3ampoc LATERAL He BO3BpallaeT CTPOK. Hampumep, ec-
i GYHKIMS get_product_names () BBIIAET Ha3BaHMS IPOOYKTOB, BHITYIIIEHHEIX OIIPEeOeIEHHBIM IPOU3-
BOOUTEJIEM, HO O ITPOOYKIIMH HEKOTOPBIX IIPOM3BOAUTENIeH nHOOPMAIIMK HET, MBI MOXKEM HaWTH, KaKuX
MUMEHHO, IPUMEPHO TaK:

SELECT m.name
FROM manufacturers m LEFT JOIN LATERAL get_product_names (m.id) pname ON true
WHERE pname IS NULL;

2.2. NpepnoxxeHue WHERE

HpeJIJIO}KeHI/Ie WHERE 3aIIUChIBAETCHd TakK:

WHERE ycrnoBHe orpaHHuYeHHdI

'€ yCclIOBHE_Or'PaHHUYEHHT — noboe BEIPDA2KEHHWE SHAYEHUA (CM. Pazpmen 42), BEIJAIOIIEE PEe3yJIbTaT TUIla

boolean.

ITocme 06pabGoOTKM TMPEnJIOKEeHUsT FROM KaXK[aasi CTPOKa MOMyYEeHHON BUPTYAJIbHOM TaOGIUIBI TPOXOOUT
IIPOBEPKY II0 YCJIOBHIO OrpaHuYeHusi. Eciu pe3ynbTaT yCIOBUS PaBeH true, aTa CTPOKa OCTAETCS B BhI-
xonHOM Tabnulle, a uHade (ecnu pe3ynsraT paBeH false unu NULL) orGpackiBaeTcsa. B ycnoBuu orpaHu-
YeHUs, KaK IIPaBUJIO0, 3aAeHCTBYETCSI MUHUMYM OOUH CTOI0e1 U3 TaOIULIbI, TTOTyYEeHHON Ha BEIXOME FROM.
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XoTst CTPOTO TOBOPSI, 3TO HE TPeOyeTCs, HO B IIPOTUBHOM ClIydae IIpemJiokeHne WHERE OymeT 6eccMbIC-

JIEHHBIM.

IIpuMmeyanue

YcrnoBue o7t BHYTPEHHET 0 COeINHEeHNI MOKHO 3all1CcaTh Kak B IPEeI0KEeHUN WHERE, TaK U B IIpe-
JI0KeHuu JOIN. Hampumep, 9TO BEIpaXkeHUeE:

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, JaXxe 3TOMY:

FROM a NATURAL JOIN b WHERE b.val > 5

Kaxkoii BapuaHT BHIOPaTh, B OCHOBHOM [IE€JIO0 BKyCa U CTUJIA. BapuaHT ¢ JOIN BHYTPHU IIPeOIOKEHUST
FROM, BO3MOZKHO, He JIYYIIINY C TOUKU 3peHuA COBMeCTUMOCTH ¢ apyrumu CYB]l, X0Ts OH U onicaH
B ctaHgapTe SQL. Ho gng BHEIIHUX COeIWHEHUU OPYTHUX BAPUAHTOB HET: UX MOXKHO 3alHUCHIBaATh
TOJIBKO BO FROM. IIpenoxKeHus ON ¥ USING BO BHEIIHUX COeOIUHEHUSIX He PaBHO3HAYHbI YCIIOBUIO
WHERE, TaK KaK OHHM MOTYT m00aBJIATh CTPOKH ([JIs BXOOHBIX CTPOK 0e3 COOTBETCTBHUS), a TaK¥kKe

YOaQlldTh UX U3 KOHEYHOI'0O pe3yJibTaTa.

HeckonbKo TpUMEPOB 3aITPOCOB 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¢c3 FROM t2 WHERE c2 = fdt.cl + 10) AND 100
SELECT FROM fdt WHERE EXISTS (SELECT cl FROM t2 WHERE c2 > fdt.cl)

fdt — Ha3BaHHEe TAOJIHUIILI, MOPOXKIEHHON B HPEII0XKeHUH FROM. CTPOKH, KOTOPBIE HE COOTBETCTBYIOT
YCIIOBUIO WHERE, HCKJTIOUAIOTCS U3 fdt. OOpaTuTe BHUMaHNe, KaK B KaUeCTBe BhHIPAXKEHUIN 3HAYEHUS HC-
TIONBb3YIOTCS CKaJIIpHBIe MOO3ampochl. Kak u jo0ble Apyrue 3ampochHl, IMOA3allpoCkl MOTYT COOepKaTh
CIOXKHBIE TaOJIMYHBIE BRIPaKEeHUsI. 3aMeTbTe TaKzKe, YTO fdt MCIIOIb3yeTCs B mom3ampocax. [lomomHe-
HUEe UMEHU cl B BUJE fdt.cl HEOOXOOMMO TOJIFKO, €CITH B MOPOXAEHHON TabmUIle B IOO3aMIPOCe TaKXKe
OKa3kbIBaeTcs cTonber c1. [ToTHOe uMs IPUOAET SCHOCTD Aazke TaM, rae 6e3 Hero MOXKHO 000U THCE. DTOT
IpUMeED MOKa3kIBaeT, KakK 0671acTh MMEHOBAHUS CTOJIOIIOB BHEITHETO 3aITPOCa PACIPOCTPAHIETCS Ha BCe
BJIO2KEHHBIE B HET'0 BHYTPEHHHUE 3aIlPOCHL.

7.2.3. Npepno>XeHnsa GROUP BY M HAVING

CTpOKY MOPOKOEHHOM BXOOHOM TaONMHUIIE, IpoIlenlue GUIbTP WHERE, MOXHO CTPYIIHUPOBAThH C IIOMO-
IIBI0 IPEOJIOKEHUs GROUP BY, a 3aTe€M OCTaBUTh B Pe3yIbTaTe TOJIBKO HYXKHEBIE IPYIIEl CTPOK, UCIOJIb-
3y4 npenjoXeHne HAVING.

SELECT cnuCcOX_BbIOOPKH

FROM
[WHERE

-]

GROUP BY rpynnupypomui_cronbery [, rpynonupyomui _cronben] ...

IMpemmoxkeHne GROUP BY I'PYIIHUPYET CTPOKU TAOMUIH, 00BeOUHSS UX B OOHY T'PYIITY IIPHU COBHAOeHUUN
3HAYEHUH BO BCEX MEPEUHCIIEHHBIX CTONIOIaxX. [IopsmoK, B KOTOPOM yKa3aHHbl CTOJIOIE, He UMeeT 3Haue-
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Hus. B pe3ynbrate HAGOPH CTPOK C OOMHAKOBLHIMYM 3HAYEHUSIMM ITPeo0pa3yioTCs B OTHENIbHEIE CTPOKHY,
IIPeACTaBIISAIONINE BCE CTPOKHU IPYIIIEL. DTO MOXKET OBITH ITOJIE3HO IS YCTPAHEHUS N30BITOYHOCTH BEIXOI-
HBIX JAHHBIX U/UJIH OJIs1 BEIYUCJIEHUS arperaTHeIX GyHKUWM, TPUMEHEHHEBIX K 3TUM rpynnam. 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 Hamucath SELECT * FROM testl GROUP BY x, Tak Kak [Jisg CTOJOIa
vy HET €IMHOT0 3HAaYeHUsI, CBSI3aHHOI'0 C KaXaoH rpymnmnoi. OgHako CTOJIOIL, 10 KOTOPHIM BHITIOJTHSETCS
TPYIINUPOBKA, MOXKHO MCIIO/Ib30BATh B CIHMCKE BHIOOPKM, TaK KaK OHU MMEIOT eQUHCTBEHHOE 3HauYeHUue
B KaXXOOU rpymnle.

Boob1ie ToBOps, B IPyNIUPOBaHHOMN Tabuie CTONIOIB, He BKJIIOUYEHHBIE B CIIMCOK GROUP BY, MOXKHO
WCIIONIb30BaTh TONNIBKO B arperaTHLIX BhHIpaXKeHuIX. [IpuMep TaKOoro arperaTHOTo BEIpaxKeHUs:

=> SELECT x, sum(y) FROM testl GROUP BY x;

X | sum
e
a | 4
b | 5
c | 2
(3 rows)

3mech sum — arperaTHas GYHKIINS, BEIUNCISIONIAsT eINHCTBEeHHOEe 3HaUeHUe [Jis1 Bceil rpynnkl. [Togpob-
HYI0 UTHQOPMAIHUIO O CYIIECTBYIOUINX arperaTHEIX QYHKIIMIX MOKHO HauTH B Pa3pgerne 9.21.

ITogcka3ka

I'pynnupoBKa 6e3 arperaTHBIX BBIPaKe€HHU II0 CyTH BBIIAET HAOOP Pa3IMYAIOIINXCS 3HAYEHUH
CTOJIOIIOB. DTOT Ke PEe3yIbTaT MOXKHO ITOIYYUTh C IIOMOIIBI0 IPeAJIoXKeHus DISTINCT (cMm. IToma-
paspgen 7.3.3).

BarnsiHuTe Ha CHedyIONIUi IpUMep: B HEM BRIYKUCIISIETCS 00Iasi CyMMa HpPofazx M0 KaxkaoMy ITPOOYKTY
(a He ob1mIass cyMMa o BCEM MPOOYKTaM):

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 aTom mpumMepe cTonb1El product_id, p.name ¥ p.price OOJIXKHBLI IPUCYTCTBOBATh B CIIMCKE GROUP BY,
TaK KaK OHU UCIIOJNIL3YIOTCS B CIIMCKe BEIOOPKHU. CTONOEI s . units MOXKET OTCYTCTBOBATh B CIIUCKE GROUP
BY, TaK KakK OH MCIIOJTb3YeTCs TOJIFKO B arperaTHOM BHIPaKEHUH (sum (. . .) ), BHIYUCIIAIONIEM CyMMY IIPO-
max. [ KaXX[oro IPoAyKTa 3TOT 3aIlIpoC BO3BpalllaeT CTPOKY C UTOTOBOM CYMMOM IO BCEM IIpOofakam
OaHHOTO MTPOAYKTA.
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Ecnu 6w1 B Tabnuie products mo cTonbiy product_id OB CO3MaH IIEPBUYHBIN KITIOY, TOTHA B JAaHHOM
npuMmepe 610 6B TOCTATOYHO CIPYIIIMPOBATH CTPOKM IO product_id, TaK KaK Ha3BaHUE U IleHa IIPO-
OYKTa PYHKUUOHA/NbHO 3a8UCsm OT KoAa IMIPOOYKTa ¥ MOXKHO OJHO3HAYHO ONpPENeuTh, KaKoe Ha3BaHue
U IIeHy BO3BpallaTh AJi KaKXOOoM rpynsl o ID.

B cranpmapre SQL GROUP BY MOXKET I'PYIIIUPOBATEH TOJIBKO IO CTONIOIaM MCXOOHOM TabIUITE, HO PacCIIu-
penue Postgres Pro 1mo3BosnsieT UCI0OIb30BaTh B GROUP BY CTOJOIIBI U3 CITMCKA BHIOOPKU. TakkKe BO3MOXK-
Ha I'PyHOIIMPOBKA II0 BEHIPAXKEHUSIM, a He IIPOCTO UMeHaM CTOJIOIIOB.

Ecnu tabnuiia Obljla CTPYIIXPOBAHA C IOMOIIBIO GROUP BY, HO MHTEPEC IIPEeACTaBISIOT TOIBKO HEKO-
TOPBIE TPYIIIE], OTGUIBTPOBATh UX MOXKHO C IIOMOIIIBIO IPEJIOKEHUST HAVING, OeMCTBYIOMEro Hogqo0HO0
WHERE. 3aIMChIBAE€TCS 9TO TakK:

SELECT cnucox_Bei6opxH FROM ... [WHERE ...] GROUP BY ... HAVING noruuyecxoe_BEPaXEHHE

B IMpenjoXeHu HAVING MOTYT MCIIOJIb30BAaThCA M I'PYIIINUPYIOIIYE BhIPAXXEHHW s, U BhIpaXXeHusi, He y4acCT-
BYIOIIIYE€ B I'PDYIIIIUPOBKE (B aTOM ClIy4dae 3TO OOJIZKHBI OBITh arperupywoiiue (I)YHKU;I/II/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
e
a | 4
b | 5
(2 rows)

U emé oouH 6oee peanuCTUYHLIN ITPUMeEp:

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 IpuMepe mpeniiokeHne WHERE BEIOMPAET CTPOKY 110 CTONOIY, He BKITIOYUEHHOMY B IPYIIIIUPOBKY
(BEIpazkeHMe MCTUHHO TONBKO [JIs MPOAAXK 3a IOCJIeHHEe YeThIpe HeHesu), TorAa Kak IpenjoXeHue
HAVING OT(HUIBTPOBEIBAET I'PYIMIEL C 00Ieil cymMMol nipogax 6ombite 5000. 3aMeThTe, YTO arperaTHHIE
BBIpaXkeHUs He 0043aTesIbHO [MOIKHEI OBITH ONMHAKOBEIMU BO BCEX YaCTAX 3alpoca.

Ecnu B 3amrpoce ecTh BEI3OBEI arperaTHHIX (GyHKINH, HO HET IpenjIoxKeHuss GROUP BY, CTPOKH BCE paBHO
OyOyT IPYHIIHPOBATLCS: B PE3yIbTAaTe OKAXKeTCs OOHA CTPOKa IPYIINEI (MM BO3MOXKHO, HY OJHOM CTPOKH,
€CJIM 9Ta CTPOKa OyHeT oTOpOIlleHa IPeaIoKeHHeM HAVING). DTO CIPaBeIInBO U OIS 3alIpOCOB, KOTOPEIE
comepzKarT TOJILKO MpeiokKeHne HAVING, HO He COIepKaT BEI30BE arperaTHHIX QYHKITUHN U TpeqIoKeHne
GROUP BY.

7.2.4. GROUPING SETS, CUBE M ROLLUP

Bonee cnoxHBIE, YeM ONMCAHHBIE BHIIIE, ONEPAlUH T'PYIIITHPOBKH BO3MOXKHBI C KOHIIEMIINEH Habopoas
epynnupoeaHus. IlaHHBIE, BEIOPAHHBIE MPEAJIOKEHUSIMHU FROM M WHERE, TPYNOUPYIOTCS OTHENBHO OIS
KaxXaoro 3aJaHHOTO Habopa IpyNIIUpPOBaHUS, 3aTeM OIS KaXKOOM T'PYIIIEI BREIYMCISIOTCS arperaTHHIE
(GyHKIIUYM KaK [Oj15 TPOCTHIX IPeAJIoKeHUN GROUP BY, U B KOHIIe BO3BpalllaloTCs pe3ybTaThl. Hanpumep:

=> SELECT * FROM items_sold;
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brand | size | sales
_______ +______+_______
Foo | L \ 10
Foo | M \ 20
Bar | M | 15
Bar | L | 5

(4 rows)

=> SELECT brand, size, sum(sales) FROM items_sold GROUP BY GROUPING SETS ((brand),
(size), ());

brand | size | sum
_______ +______+_____
Foo \ \ 30
Bar | | 20
| L | 15
| M | 35
\ | 50
(5 rows)

B KaxXxOoM BHYTPEeHHEM CIMCKe GROUPING SETS MOTYT 3aJaBaTbCsl HOJb uu 60jiee CTOJIOIIOB MITH BhIPa-
JKEHUM, KOTOPhIEe BOCIIPUHUMAIOTCS TaK XKe, KaK eCiu Obl OHY OBLIM HEIIOCPEeOCTBEHHO 3alUCaHbl B ITPEI-
JIOKEeHWU GROUP BY. ITycToi HabGOp IPyHIIHPOBKU O3HAYAET, YTO BCE CTPOKHU CBOOSTCS K OOHOM TPyIIHe
(koTOpas BEIBOOUTCS, MaXke eCJIM BXOOHBIX CTPOK HET), KaK OIMCAHO BHIIIE [JIsI arperaTHHIX QYyHKIINM 6e3
IpenIokKeHusI GROUP BY.

CCHIIKM Ha I'PYOIUPYIONINE CTOJIOIBI MIHU BEIPAXKEeHUST 3aMEHSIOTCS B Pe3YIbTUPYIONIUX CTPOKaX 3Hade-
"Husmu NULL Oi1s Tex rpynnupyroimx HabopoB, B KOTOPHIX 3TH CTOJOIIEI OTCYTCTBYIOT. YTOOB MOXKHO
OBITIO TIOHSTH, PE3YIbTAaTOM KAaKOI'0 TPYMIIIMPOBAHUS CTalla KOHKpPEeTHAsI BHIXOOHAsl CTPOKa, MpedHa3Ha-
yeHa pyHKIUS, onucaHHas B Tabnuie 9.61.

7151 yKasaHus OBYX PAcIpPOCTPAHEHHBIX BUIOB HaOOPOB I'PYIIHPOBAHUS ITPEOyCMOTPEHa KpaTKas 3a-
nuck. [Ipennoxkenne GopMbl

ROLLUP ( el, e2, e3, ... )

IIpenCTaBIIdeT 3aJlaHHBIN CIIMCOK Bpra)KeHHI:I 1 BCeX Hpe(bI/IKCOB CIIMCKa, BKJIIO4Yada HYCTOfI CIIMCOK; TO
€CTh OHO PaBHO3HA4YHO 3alllMCHU

GROUPING SETS (

(el, ez, e3, ... ),
(el, e2),
(el),

)

OHO 9acTo IIPUMEHAETCHA OIS aHaJIn3d Ue€PAPXNYEeCKUX OAaHHBIX, HAIIpDUMEDP, OJId CYMMUPOBAHUA 3apPIljia-
TEBI I1O OTHEeJIaM, IMoapa3fgesIeHuAM U KOMIIaHHUHU B LIEJIOM.

INpennoxenue GOpPMEL
CUBE ( el, e2, ... )

MIPeICTaBIAeT 3afaHHLIA CIMCOK M BCE ero BO3MOXKHEBIE IMOIMHOXKECTBA (CTeIeHb MHOXKeCTBa). TaKuM
o06pa3oM, 3amuch

CUBE ( a, b, c)
paBHO3HAYHa

GROUPING SETS (
(a, b, ¢ ),
(a, b )y
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dneMeHTaMu IIPEOJIOKEHUN CUBE M ROLLUP MOTYT OBITH 1100 OTHOEIbHBIE BEHIPAXKEHUSI, TNO0 BIIOKEHHBIE
CIIMCKH 3JIEMEHTOB B CKOOKaxX. BimoxkeHHbIe criMCKY 00pabaThIBAlOTCS KaK aTOMapHBIE eIUHUIIL, C KOTO-
prIMH GOPMUPYIOTCS OTHEbHBIE HAOOPHI IPyInupoBaHusi. Hampumep:

CUBE ( (a, b), (c, d) )
pPaBHO3HAYHO

GROUPING SETS (
a, b, ¢, d),
a, b )y

c, d)
)

4

(
(
(
(
)
nu
ROLLUP ( a, (b, c¢), d)

PaBHO3HAYHO

GROUPING SETS (

a, b, ¢, d),

r b, C )y
)I
)

)

KoHCTpyKlimyu CUBE ¥ ROLLUP MOTYT IPUMEHSITHCS JTHO0 HEIIOCPEeICTBEHHO B HMPEII0XKeHUH GROUP BY,
60 BKIIAOBIBATLCS BHYTPh IIPEOJIOKEHUsS GROUPING SETS. Ecrmm omHO mpemioxkeHue GROUPING SETS
BKJIQMIBIBAETCSI BHYTPh OPYIOr0, pe3ynbTaT OyoeT TaKuM XKe, KaK eclii Obl BCe 9JIeMEeHTH BHYTPEHHET O
IpenIoKeHusT ObIIM 3aliCaHbl HEIIOCPEICTBEHHO BO BHEITHEM.

Ecnmu B ogHOM TIPEmIOKeHuU GROUP BY 3aaéTCs HECKOJIPKO 3JIEMEHTOB I'PYHIIMPOBAHUS, OKOHYATEIb-
HBIH CITMCOK HaGOpOB IPyNIUPOBaAHUSI 00pa3yeTcss KakK IpsiMoe IIPOU3BeieHNe 9TUX 3JIeMeHTOB. Hampu-
Mep:

GROUP BY a, CUBE (b, c), GROUPING SETS ((d), (e))
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(a, b, ¢, d), (a, b, c, e),
(a, b, d), (a, b, e),
(a, c, d), (a, c, e),
(a, d), (a, e)

)

Ecnu 3ama€Tcsi HECKOIBKO 3JIEMEHTOB I'PYNIIMPOBAaHUS, OKOHYATEJIbHBIM CIIMCOK HabOpOB IPyIIHUpOBa-
HUS MOXKET COIeprkaTh OyOmupyoIiluecs pe3ynbraTel. Hanpumep:

GROUP BY ROLLUP (a, b), ROLLUP (a, c)
pPaBHO3HAYHO

GROUP BY GROUPING SETS (
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Ecnu oaTi myOnupyrouecs: pe3yIbTaTh HezKeJlaTeIbHbl, UX MOZKHO yOpaTh, mo06aBuB DISTINCT HEIIoCpe-
CTBEHHO B IIpeAJioXKeHue GROUP BY. TakuMm ob6pazom:

GROUP BY DISTINCT ROLLUP (a, b), ROLLUP (a, c)
PaBHO3HAYHO

GROUP BY GROUPING SETS (

(al bl C)I
a, b),
a, c),

)

9TOo He TO Ke caMoe, YTO SELECT DISTINCT, IOCKONBKY Pe3yIbTUPYIOIINEe CTPOKU BCE XKe MOTYT COOep-
XKatb pybnupyoomuecs 3anucu. Ecnu 1060 13 cTONOLOB, HE YYACTBYIOMNX B I'PYIIIMPOBAHUYU, COTED-
x&uT 3Hauenue NULL, B pesynberaTte oHO He OymeT oTinuuaThCsi oT NULL, TOny4YeHHOTO IIPU IPYIIIHPO-
BaHWUM 3TOT'O CTOJIOLA.

IIpumMeuyanue

KoHcTpykums (a, b) 0OOBIYHO BOCIIPUMHHMAETCS B BEIPAXKEHUIX KaK KOHCTPYKTOP CTPoKu. OgHAKO
B TIPEMIJIOKEHUU GROUP BY Ha BEPXHEM YPOBHE BHIPAXKEHUH 3aIlUCh (a, b) BOCIPUHUMAETCS KakK
CIMCOK BBRIPazKEeHHUM, KaK OMMCAHO BhIlle. ECiiM BaM 0 KaKoH-Tu60 TpUYnHe HYHCeH UMEHHO KOH-
CTPYKTOP CTPOKHU B BHIPAKEHWU TPYNIIUPOBAHUS, UCIIOJIE3YHUTE 3aMUCh ROW (a, b).

7.2.5. ObpaboTKa OKOHHbIX (PYHKLUN

Ecnu 3ampoc comepkUT OKOHHBIEe pyHKIMU (cM. Pasgen 3.5, Pazmen 9.22 u [Mogpas3nen 4.2.8), 3Ty PyHK-
MU BEIUMCIIAIOTCA IOCHIe KaXXAoW IPYNIHUPOBKY, arperaTHHIX BhIpaXKeHU! U puiabTpanmu HAVING. [Ipy-
THUMH CJIOBAaMHM, €CJIA B 3aIIpOCe €CTh arperaTHile (GYHKIIUU, IPenjIoKeHUsI GROUP BY MJIX HAVING, OKOH-
HBle QYHKIIUM BUOAT He UCXOOHBIE CTPOKHU, ITOyUYeHHbIe U3 FROM/WHERE, a CTPYIIIIUPOBaHHEIE.

Korpa mcnosb3yoTcsi HECKOIBKO OKOHHBIX (DYHKIMM, BCe OKOHHBIE (QYHKIIUU, UMEIOIIe B CBOUX OIIpe-
IeeHnsIX CUHTAaKCUYeCKM paBHO3HAYHEIE IIPEJIOKEHNS PARTITION BY M ORDER BY, TapaHTHPOBAHHO
o06pabaThIBaIOT HaHHEIE 33 OOWH IIPOXoa. TakKuM 00pa30oM, OHM YBHUOST OOWH HOPSAOK COPTHPOBKH, Ma-
JKe eCclId ORDER BY He OIpefenseT IMOPSAnoK OOHO3HauHO. OOHAaKO OTHOCUTENBHO (QYHKIIUN C pa3HBIMU
dbopMmynupoBKaMu PARTITION BY M ORDER BY HUKAKHX rapaHTUM He maétcs. (B Takux ciaydasx Mexkmy
MPOXOOaMU BLIYMCJIEHUM OKOHHBIX QYHKIIMYM OOBIYHO TpeOyeTCs HOMOHUTEJILHBLIN 3Tall COPTUPOBKU U
3Ta COPTUPOBKA MOXKET He COXPAHSTh ITOPSNOK CTPOK, PaBHO3HAYHEIM C TOYKHU 3PEHUS ORDER BY.)

B HacTosimmee BpeMsi OKOHHBIE QYHKIIMK BCerga TPeOyT MpeaBapUTEIbHO OTCOPTUPOBAHHBIX JAaHHBIX,
TaK YTO Pe3yJIbTaT 3ampoca OyoeT OTCOPTHPOBAH COTJIACHO TOMY UM MHOMY IIPEHI0KEHUI0 PARTITION
BY/ORDER BY OKOHHBIX (pyHKUmMIt. OgHAKO MojaraThCs Ha 3TO He cjenyeT. Ecimu BH XOTUTE, YTOOB pe-
3yIIbTAaTHl COPTHUPOBAJIMCE OITPeaeIEHHEIM 00pa30M, SBHO moOaBbTe IIpejioKeHne ORDER BY Ha BEPXHEM
YPOBHE 3ampoca.
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7.3. Cnucku BbIDOPKM

Kak roBopuiochk B IIpedbIAyIlleM pasaesie, TablIuYHoe BhHIpaXkeHHe B SELECT CO3TaéT IMTPOMEXKYTOUHYIO
BUPTYaJIbHYIO TaOJIHUITy, BO3MOXKHO 00beIuHSISI TaGIUIIE, TPeNCTaBIeHHUs, TPYIIHUPYST U UCKITI0Yas JIHIII-
HUe CTPOKHU U T. O. [TonydyeHHas Tabmuila mepemaéTcs mjsi 00paboTKU B CNUCOK 8blOOPKU. DTOT CIIMCOK
BRIOMpAET, KaKue Cmo/16ubl TPOMEeKYTOYHOU TabIUIIE! TOJI?KHEI BHIBOOUTHCS B Pe3yJIbTaTe U KaK UMEHHO.

7.3.1. dneMeHTbl CNUCKA BbIODOPKM

ITpocTeimui CIUCOK BRIOOPKM 00pa3yeT 3JIEMEHT *, KOTOPHIM BEHIOMPAET BCE CTOJIOILI U3 ITOTYYEHHOTO
TaGIUYHOTO BEIpaxkeHus. CIIMCOK BHIOOPKH TaKzKe MOXKET COJePXaTh CIMCOK BhIPAKEHUM 3HAUEHUS de-
pe3 3angaTylo (Kak onpepneneHo B Pasmerne 4.2). Hanmpumep, 9T0 MOXKeET OBITh CIMCOK UMEH CTOJIOIIOB:

SELECT a, b, ¢ FROM ...

HmMeHa cTOnOIOB a, b ¥ ¢ IPEOCTaBASIOT 1100 haKTuYeCKre uMeHa CTOJIOIOB TabmIuIl, IepeYnCIeHHBIX
B IIPEOIOXKEeHUU FROM, MO0 UX IICEBOOHUMEI, OIIpeneéHHble KakK onucaHo B [Tomgpasmerne 7.2.1.2. IIpo-
CTPAHCTBO MMEH B CITMCKE BBIOOPKU TO Ke, YTO W B IIPEOJIOKEHUN WHERE, €C/IH He HCIIOIb3YeTCS T'PYII-
MTUPOBKa. B IPOTUBHOM ClTyYae OHO COBIIaJaeT C IIPOCTPAHCTBOM MMEH IIPEdJIOKEHUST HAVING.

Ecnu cTonbern ¢ 3ajlaHHBIM UMEHEM eCTh B HECKOJIBKUX Tabmuilax, Heo0X0AMMO TaKXe yKa3aTb UMs Tab-
JIVIIBI, HATIPUMeED TakK:

SELECT tbll.a, tbl2.a, tbll.b FROM ...
O6parascek K HECKOJIBKUM TabumaM, ObiBaeT yooOHO ITONYYHUTE CPa3y BCe CTOJIOIBI OMHOM U3 TabIHII:
SELECT tbll.*, tbl2.a FROM ...

ITompoOHee 3amuCh umsg_rTabaunge. * OMHUCHEIBaeTcsa B [lompasmerne 8.16.5.

Ecnu B ciucKe BHIOOPKH MCIIONIB3YETCSI OOBIYHOE BhIpAXKeHNWe 3HAaYeHHUs, I10 CYTH IIPU 3TOM B BO3Bpallla-
eMyio Tabnuiry moOaBiisgieTcsi HOBBIM BUPTYasIbHEBIM CTO0el. BripakeHre 3HaYE€HUS BBIYUCIISIETCS OOUH
pa3 Ooysg KaX[ao¥ CTPOKHM pe3yjbTaTa CO 3HAYEHUSMM CTOIOIIOB B MAHHOM CTPOKe. XOTsI BHIPAXKEHUS B
CIIKCKe BHIOOPKM He 00513aTeNbHO OOJIXKHEI 00palnaThbCcs K CToJ611aM TabIMYHOTO BhIPAXKEHUS M3 Ipef-
JIOKEHUS FROM; OHM MOTYT COflep>KaTh, HalIpUMeP U MPOCTHE apupMeTUdeCcKue BhIpaxkKeHu .

7.3.2. MeTKMu cTONnOUL0B

OneMeHTaM B CIUCKe BEIOOPKY MOXKHO Ha3HAUYUTh UMeHa [JIs ITocienyoles 06paboTKy, HarpuMep, Ojis
yKa3aHUs B IPeOjIoKeHnH ORDER BY MJIM OJIsT BEIBOJA B KJIMEHTCKOM IpuiioxeHuu. Hampumep:

SELECT a AS value, b + ¢ AS sum FROM ...

Ecnu BEIXOmHOE MM CTOIOIIA HE OIIPEIesieHo (C ITOMOIIBIO AS), CUCTeMa Ha3HadaeT uMs caMa. [yt mpo-
CTHIX CCBHIJIOK Ha CTOJIOIIHI 9THM MMEHEM CTAaHOBHUTCS MM II€JIEBOT'O CTOJIOIA, a [Jis BHI30OBOB (DYHKITMMA
9T0 UM GyHKIMHU. [[JI51 CIIOKHBIX BEIPAXKEHUN CUCTEMa I'eHEPUPYET HEKOTOPOE MOOXOOSIIIEe UMSI.

C110BO AS 0OBIYHO MOZKHO OIIYCTUTh, HO B HEKOTOPHIX CIIydasX, KOTrfa xKejaeMoe UMs cTonb1a coBagaeT
C KJIIOUYEBBIM CJI0BOM Postgres Pro, Hy>KHO HamucaTh AS WM 3aKJIIOYUTH UMS CTOJIOIA B KABBIUKH BO
n3bexkaHre HeOOgHO3HAYHOCTH. (B IIpunoxennunu C mepednuciIeHsl KJII0YeBhIE CJIOBA, OJIST KOTOPHIX HYKHO
KCIIOJIb30BaTh AS B MeTKe cToibna.) Hanmpumep, FROM — KJII04eBOE CJIOBO, IIO3TOMY TaKOM BapHAHT He
OymeT paboTaTh:

SELECT a from, b + ¢ AS sum FROM ...
a 00601 13 3TUX cpaboTaer:

SELECT a AS from, b + ¢ AS sum FROM ...
SELECT a "from", b + ¢ AS sum FROM ...

s IIpegoTBpaleHuda KOH(I).T[I/IKTa C KJIIOYE€BBIMU CJIOBAMM, KOTOPEIE€ MOT'YT IIOABUTBCSA B 6y'JIYH.IGM, pe-
KOMEHOYyeTCs BCerga IMucaTh AS UJIM 3aK/II04YaTh METKH BEIXOOHBIX CTOJ'I6I_IOB B KaBBEIYKH.

114



3anpocH

IIpumeuanue

HMeHOBaHME BEIXOOHBIX CTOMOIOB OTJIMYAETCS OT TOT'0, UTO ITPOUCXOOUT B IIPEOIOKEHUN FROM (CM.
[MTompazmen 7.2.1.2). OpuH cTonbel] MOXKHO ITIeperMMeH0BaTh ABaXK /b, HO Ha BEIXOJIEe OKAXXeTCS UM,
Ha3Ha4YeHHOE B CIIMCKE BHIOOPKU.

7.3.3. DISTINCT

ITocne o6paboTKM COMCKa BHIOOPKHM B PE3YIbTUPYIOIEN TabiIuIile MOXKHO OOIOJTHUTEJIPHO MCKIIOYHUTH
oyOomupyIommecs: CTPOKu. [Jist 3ToTo cpa3y mociie SELECT qoOaBiisieTcst KITI0YeBOe CI0BO DISTINCT:

SELECT DISTINCT cmnHCOX_BBIOOPKH ...

(YT00OBI IBHO BKJIIOUUTH IOBEMIEHUE 10 YMOJTYAHUIO, KOT'Tla BO3BPAIIAIOTCSA BCE CTPOKHM, BMECTO DISTINCT
MOXKHO yKa3aTh KJII04eBoe CJIOBO ALL.)

[IBe CTPOKM CUUTAIOTCS PA3HBIMHU, €CJIM OHU COOepzKaT Pa3/InuyHble 3HaUYeHU ST MUHUMYM B OMHOM CTOJIOIE.
ITpu aToMm 3HavyeHus NULL nomaraioTcs paBHBEIMH.

Kpome TOro, MOKHO SIBHO OIPENENUTh, KaKWe CTPOKU OyOyT CUMTATLCS PA3JIMYHBIMHU, CIIEOYIOIINM 00-
pasom:

SELECT DISTINCT ON (BrlpaxeHHEe [, BEPAXeHHE ...]) CHIHCOK_BBIOOPKH ...

3mech sopaxenne — OOBIYHOE BBIPAXKEHUWE 3HAYEHUS, BRIYHCIIIEMOe OJIs BCeX CTPOK. CTPOKHU, st KOTO-
PBIX IEPEYUCIIEHHBIE BRIPAKEHU al0T OOUH PEe3yJIbTaT, CYUTAIOTCS AYyOIUPYIOIIUMUCS U BO3BPAIIlaeTCs
TOJILKO IIEPBasi CTPOKA M3 TaKoro Habopa. 3aMeThTe, UTO «IIepBas CTPOKa» Habopa MOzKeT OBITh JTI000H,
€CJI¥ TOJILKO 3aIpoC He BKJII0YaeT COPTUPOBKY, TapaHTUPYIONIYI0O OMHO3HAYHLIN MOPSIIOK CTPOK, TOCTY-
marmux B QuIbTp DISTINCT. (O6paboTka DISTINCT ON IPOU3BOAUTCS MOCIIE COPTUPOBKKU ORDER BY.)

IMpennoxkenne DISTINCT ON He omHcaHo B cTaHAapTe SQL u nHOTma ero IpuMeHEeHNEe CYUTAETCS IITOXUM
CTHJIEM K3-32 BO3MOXKHOU HEOIIPEeNeIEHHOCTH B pe3yabTaTax. [Ipu pa3yMHOM KUCIIOJIb30BAHUYU GROUP BY
U MOA3aMPOCOB BO FROM MOKHO 000UTHCH 6€3 9TOM KOHCTPYKIIMHU, HO YaCTO OHa OBIBaeT ymobHee.

7.4. CoyeTaHMe 3anpocoB (UNION, INTERSECT, EXCEPT)

Pe3yanaTH OBYX 3aIlIPOCOB MO2KHO O6pa60TaTb, HCIIOJNIB3ys Ollepaluy Had MHOXKEeCTBaMM: o0beOguHEHHe,
IIepece4dyeHurue U BEIYUTaHHue. Gl OIlepaliiy 3allMChIBAIOTCA COOTBETCTBEHHO TakK:

3anpocl UNION [ALL] 3amnpocZ2
zanpocl INTERSECT [ALL] sanpocZ
zanpocl EXCEPT [ALL] sanpocZ

3mech 3anpocl U 3anpocZ — 3TO 3aAlIPOCH], B KOTOPHIX MOT'YT HCIIOJIb30BAThCSI BCE BO3MO2KHOCTH, pac-
CMOTPEHHEBIE OO 3TOIO.

UNTON 110 CyTH mo0aBiseT pPe3yabTaThl BTOPOTO 3alIpoca K pe3yJibTaTaM IePBOTO (XOTS HUKAKOM MOPSIIOK
BO3BpAIllaeMbIX CTPOK IIPU 9TOM He rapaHTupyeTcs). bomee Toro, ata onepanus youpaeTt gyOIupyOIIu-
ecsl CTPOKU U3 pe3yJjibTaTa Tak XkKe, KaK 3TO JeflaeT DISTINCT, eCli¥ TOJIbKO He YKa3aHo UNTON ALL.

INTERSECT BO3BpAIllaeT BCe CTPOKH, COIepIKaIIuecs B pe3yIbTaTe U IIEPBOro, ¥ BTOPOTO 3ampoca. Hy6-
JINPYIOIINECS CTPOKU OTMOUITBTPOBLIBAIOTCS, €CJIM HE YKa3aHO ALL.

EXCEPT BO3BpalllaeT BCE CTPOKM, KOTOPHIE ECTh B PE3YJIbTATE MEPBOr0 3alIpoca, HO OTCYTCTBYIOT B pe-
3ynbTaTe BTOoporo. (MHOTma 9TO Ha3kIBAIOT pa3Huyel OByX 3ampocoB.) U 3geck myOmupyommecs CTPOKU
OTGUIBTPOBEIBAIOTCS, €CIIM HE YKa3aHOo ALL.

Y1068 MOKHO OBIIIO BEIYUCIIUTL OObeAUHEHNE, TIepeceveHre UIu Pas3HUIly Pe3yIbTaTOB OIBYX 3aIllPOCOB,
9THU 3aIIPOCHI MOJIKHBI OBITH KCOBMECTUMBIMH [IJIs 00beIUHEHUSI», YTO O3HAYAET, UYTO OHU [OJIXKHBI UMETh
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OOHMHAKOBO€ YHCJIIO CTOJ'I6I_[OB U COOTBETCTBYIOIIIHE CTOJ'I6I_U:I OOJIZKHBI OBITH COBMECTHMBIX THIIOB, KakK OIIN-
ceiBaetcsa B Pasgene 10.5.

OnepauHH Hald MHO2KEeCTBaMM MOZKHO O6'I>€JII/IH$ITI>, HaIIpuMep

zanpocl UNION sanmpocZ EXCEPT 3anpoc3

YTO PaBHO3HA4YHO

(3ampocl UNION s3anpocl2) EXCEPT sanpoc3

Kaxk mmoka3aHO BHIlIIE, BEI MOXKETE UCII0JIL30BaTh KPYTIble CKOOKY, YTOOH YIIPaABJIAThE 0Uepennio 06paboT-
Ku. Be3 KpyribiX CKOOOK UNION U EXCEPT 00beOUHSIOTCS CJIeBa HAIpaBo, HO OIIepaTop INTERSECT UMEeT
OOMBININI IPUOPUTET, YUEM IIepPBLIe ABa. TakuM oOpa3omM,

3anpocl UNION sanpocZ INTERSECT 3anpoc3
O3Ha4aeT
3anpocl UNION (3anmpocZ INTERSECT sanpoc3)

BBl TakXKe MOXKeTe 3aKIIYUTL OTHEJbHBIM 3anmpoc B KPYTJble CKOOKH. DTO BAXXHO, €CIIH B 3ampoce
HeoOX0IMMO HCITOJIb30BaTh JIF000Ee M3 MPEIIOKEHNH, 00CyKOaeMbIX B CIEeAYIOIINX pa3aeax, HampuMep
LIMIT. Be3 KpyTiIblX CKOOOK BO3HMKHET CHHTAaKCHYeCcKasi OIMMOKa MM Mpeaio)eHue OyneT BOCIIPUHU-
MaThCS KaK OTHOCSIIIeecCs K pe3yIbTaTy Oonepalluy Hag MHOXKeCTBaMH, a He K eé apryMmeHTaM. Hampumep,

SELECT a FROM b UNION SELECT x FROM y LIMIT 10
He BBI30BET OMIMOKY, HO OyeT 03Ha4YaTh

(SELECT a FROM b UNION SELECT x FROM y) LIMIT 10
a He

SELECT a FROM b UNION (SELECT x FROM y LIMIT 10)

7.5. CopTMpoBKa CTpPOK (ORDER BY)

ITocne TOro KAk 3ampoc BeImas TabIuiy pe3yabTaToB (rmocje o6paboTKU CIMcKa BEIOOPKHU), €€ MOXKHO OT-
copTupoBaTh. ECciu cOpTMPOBKA He 3aaHa, CTPOKH BO3BPAIIAIOTCA B HeopenenéHHoM nopsigke. OakTu-
YeCKUH MOPSAOK CTPOK B 9TOM ciiydae OymeT 3aBUCETH OT IJlaHa COEOQUHEHMS U CKaHUPOBAHUS, @ TAKKe
OT TIOPSIIKA OaHHBIX HA OUCKE, IO3TOMY II0JIaraThCs Ha HEro Helb3s1. OnpeneEHHBIN TOPATOK BEIBOOU-
MBIX CTPOK TapaHTUPYETCs, TOJIBKO €CJIU 3Tall COPTUPOBKY 3afaH SBHO.

ITopsimoK COPTHUPOBKY OHpeHenseT IpealoxkeHne ORDER BY:

SELECT crnHCOX_BEIOOPKH
FROM TabnHuHOE BEIPAXEHHE
ORDER BY Brlpaxenue_coprupoBkul [ASC | DESC] [NULLS { FIRST | LAST }]
[, BolpaxeHue_coprupoBkuZ [ASC | DESC] [NULLS { FIRST | LAST }] ...]

BrlpaxkeHusiMu COPTUPOBKYU MOTYT OBITH JIIOOBIE BEIPAXKEHUS, HONYyCTUMEBIE B CIIMCKE BHIOOPKM 3arpoca.
Hanpuwmep:

SELECT a, b FROM tablel ORDER BY a + b, c;

Korma yka3beIiBaeTCsT HECKOJIBKO BEIPaXKeHHUH, IOCIedyIolie 3Ha4eHUs II03BOJISIOT OTCOPTHPOBATEL CTPO-
KM, B KOTOPBIX COBIAJIM BCE IMpembIaylnie 3HaueHusa. Kaxxmoe BHIpaXKeHKWe MOXKHO JOIOIHUTE KIIIOUEBEI-
MU CJIOBaMHU ASC UJIH DESC, KOTOPHIE BEIOMPAIOT COPTHPOBKY COOTBETCTBEHHO 110 BO3PACTAHUIO NN YOBI-
BaHUIo. [T0 yMONTYaHUIO IPUHSAT ITOPSAMOK 10 Bo3pacTaHuio (ASC). [Tpu cOPpTUPOBKE IO BO3PACTAaHUIO CHa-
Yajia UOyT MeHbIie 3HaUeHU, TOe IIOHSITHEe «MEeHBIIe» OIpenenseTcs onepaTopoM <. [Togo6HBIM oOpa-
30M, COPTUPOBKA II0 BO3PACTAaHUIO OIIPedessieTCs OIIepaTopoM >.

g onpepenenusa Mecta 3HadeHui NULL MOKHO MCIIO/Ib30BaTh YKa3aHUsd NULLS FIRST ¥ NULLS LAST,
KoTophle nmoMelnaioT 3HadeHuss NULL cooTBeTCTBEeHHO A0 unu nocie 3HadeHuit He NULL. ITo ymonya-

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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Huio 3HaueHuss NULL cuuTaroTcs 6oJbllle JTIOOBIX APYTHUX, TO €CTh IIOApPa3dyMeBaeTcss NULLS FIRST OIS
nopsiika DESC ¥ NULLS LAST B IPOTHUBHOM CiIydae.

3aMeTbTe, UTO MOPSOKKA COPTUPOBKU OIPENENsiOTCS He3aBUCHMO [js Kaxkmoro ctosbma. 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 Bripaxernre_copTHpOoBKH MOXKET OBITh METKOM CTOJIOIIa U1K HOMEPOM BEIBOOUMOI'O CTOJI0IA, KakK B
IaHHOM IIpUMepe:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum;
SELECT a, max(b) FROM tablel GROUP BY a ORDER BY 1;

O6a aT; 3ampoca COPTUPYIOT PE3YJILTAT 110 IIEPBOMY CTOJIONY. 3aMEThTE, UTO UMS BEIBOOUMOTO CTOJIOIA
OOJIZKHO OCTaBaThCs caMo o cebe, ero HeJlb3s UCI0JIb30BaTh B BhIpaxkeHuu. Hanpumep, 3To owubKa:

SELECT a + b AS sum, ¢ FROM tablel ORDER BY sum + c; —— HENPAaBHUIBHO

9To orpaHUYEHNE MMO3BOSIET YMEHBIINTh HEOMHO3HAUYHOCTh. TeM He MeHee HeOTHO3HAaYHOCTh BO3MOXK-
Ha, KOTHa B ORDER BY yKa3aHO IIPOCTOe MM, HO OHO COOTBETCTBYET M MMEHM BLIXOOHOTO CTOJIOIA, U
CTOJIOITy M3 TAaOMIUYHOTO BRIPAXKEHHUsI. B 9TOM cilydyae HCIIONb3yeTCs BBIXOMHOI CTOJIOEeIl. DTa CUTYyallUs
MOXKEeT BO3HHUKHYTb, TOJIbKO KOT{la C IIOMOIIBIO AS BBIXOMHOMY CTOJIOITY Ha3HAYAETCHA TO Ke UM, UTO
UMeeT CToJI0el] B Opyroi Tabiuiie.

ORDER BY MOXKHO IIPUMEHHTH K Pe3yIbTaTy KOMGI/IHaHI/II/I UNION, INTERSECT U EXCEPT, HO B 3TOM CJIy4Yae
BO3MOZXHaA COPTHUPOBKA TOJIBKO IIO HOME€PaM HUJIM UME€HaM CTOJ'I6I_IOB, HO H€ IIO BEIPAXKEHUAM.

7.6. LIMIT M OFFSET

VKaszauus LIMIT ¥ OFFSET IO3BOJSIOT IIOJYYUTh TOIBKO YaCTh CTPOK M3 TEX, YTO BBIOAJI OCTAJIBHOM 3a-
Ipoc:

SELECT cmnucox_BbIOOPKH
FROM rabnuyHOEe_BBIPAXEHHE
[ ORDER BY ... ]
[ LIMIT { uwmcao | ALL } ] [ OFFSET wuwmcimio ]

Ecnu yka3zweiBaeTcs uuciao LIMIT, B pe3ynbTaTe Bo3BpalaeTcs He 60JIbIe 3aJaHHOT0 YK CJla CTPOK (MEHB-
e MoKeT OBITh, €CJIM CaM 3alIpoC BHAAJ MeHbIIee KOJIMYEeCTBO CTPOK). LIMIT ALIL PaBHOCHUJIBHO OTCYT-
CTBHUIO yKa3aHUsA LIMIT, KakK ¥ LIMIT ¢ aprymeHToM NULL.

OFFSET yKa3bIBaeT IIPOIIYCTUTh YKa3aHHOE YKCJIO CTPOK, Ipexkae 4eM HadaTh BeJaBaTh CTPOKU. OFFSET
0 PaBHOCHUJILHO OTCYTCTBUIO YKa3aHUA OFFSET, KakK U OFFSET ¢ aprymeHToM NULL.

Ecnu YKa3aHo ¥ OFFSET, u LIMIT, CHa4ajla CUCTeMa IIPOIIyCKaeT OFFSET CTPOK, a 3aTeM HadMuHaeT Ioa-
CUMTHIBATH CTPOKH [OJISI OTPaHUYEeHUsI LIMIT.

IMpuMeHsiT LIMIT, BAaXXHO HMCIIOIb30BaTh TaK¥kKe IIPediokKeHrne ORDER BY, YTOOBI CTPOKH pPe3yJibTaTa BhI-
OaBaJIKCh B OHpeNeIéHHOM Iopsnke. MHadve OyOyT BO3BpAIlaThCHA HeENpeacKasyeMble IIOOMHOXKeCTBa
CTPOK. BLI MO2XK€eTe 3allpOCUTh CTPOKHU C OEeCATOM MO OBaIaTy0, HO KaKOM IIOPSIOK BE UMeeTe B BUOY?
IMopsimok 6ymeT HEM3BECTEH, eC/Iu He mo0aBUTh ORDER BY.

OnTuMHu3aToOp 3ampoca YYUTHBAET OrpaHUYeHre LIMIT, CTPOS IJIaHBl BEIIOJIHEHUS 3allPOCOB, IIO3TOMY
BepOsiTHEE BCETO IJIaHH (@ 3HAYUT U ITOPSIIOK CTPOK) OYOYT MEHSTHCS HPH Pa3HBIX LIMIT U OFFSET. Ta-
KuM oOpa3oM, pa3imyHbie 3HaUYeHUs LIMIT/OFFSET, BRIOMpPAIOIie pa3Hble IOOMHOXKECTBA PE3YIbTAaTOB
3ampoca, hpusedym K Hec02/41aco8aHHOCMU pe3y/1bmamos, eClii He YCTaHOBUTH IIPeACcKa3yeMyl0 COPTHU-
POBKY C TOMOIITbIO ORDER BY. JTO He omubKa, a Hem3bekHoe cieficTBUe Toro, 4To SQL He rapaHTuUpyeT
BBLIBOJI PE3YJ/ILTATOB 3aIllpoca B HEKOTOPOM MOPSAAKE, €CJIU MOPSANO0K He ONPENeJiEH IBHO NPEAI0KEHNEM
ORDER BY.

CTpoKH, IPOIIyCKaeMhIe COTJIaCHO IIPeIOKEeHWI0 OFFSET, TeM He MeHee MOJI2KHEBI BEIUHCIIATECS Ha Cep-
Bepe. TakuM oO6pa3oM, IpHu OOIBINNX 3HAYEHUIX OFFSET paboTtaeT He3hGHEKTUBHO.
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7.7. CNUMCKM VALUES

[IpenmoxkeHue VALUES IIO3BOJISIET CO3MAAaTh «IIOCTOSHHYIO TaOJIUIy», KOTOPYI0 MOXKHO MCIIOJIb30BaTh B
3ampoce, He co3maBas U He HanomHsag Tabnuny B BIl. CHHTaKCUC IPEenIOKEeHU:

VALUES ( Brpaxenwe [, ...]1 ) [, ...]

I KaXKOoro CIMCKa BHIPaXKeHUM B CKOOKaX CO3MaéTCs CTPOKa Tabnmuibl. Bce CIIMCKU OONXKHBI UMETh
OOMHAKOBOE YKCJIO 3JIEMEHTOB (T. €. YHCJIO CTOIOIIOB B Tab/IMIle) ¥ COOTBETCTBYIOIINE 3JIEMEHTHI BO BCEX
CIIMCKAaX OOJI?)KHBI MMETb COBMECTUMEBIE TUIIHI MaHHBIX. PaKTUUYECKUN TUN HAHHBIX CTONOIIOB pe3yibTaTa
omnpenenseTcs IO TeM XKe IIpaBuUjiaM, YTO U AJid UNION (cm. Pasgen 10.5).

Kak nnpumep:
VALUES (1, 'one'), (2, 'two'), (3, 'three');
BEPHET TabIUIly M3 ABYX CTOJIOIIOB U TPEX CTPOK. TO PABHOCUIIPHO TaKOMY 3aIIpOCy:

SELECT 1 AS columnl, 'one' AS column2
UNION ALL

SELECT 2, 'two'

UNION ALL

SELECT 3, 'three';

ITo ymomnuanuio Postgres Pro Ha3HaudaeT cToiI0IlaM TaOIUIEI VALUES MMeHa columnl, column2 ¥ T. I.
HNmena cTonb10B He onpenesieHsl B ctangapTe SQL u B upyroit CYB]l oHM MOTYT OBITH APYTUMH, TIO3TOMY
00BLIYHO JIy4llle IIepeolIpefe/InTh UMeHa CIIMCKOM IICEBOOHUMOB, HalIlpUMep TakK:

=> SELECT * FROM (VALUES (1, 'one'), (2, 'two'), (3, 'three')) AS t (num, letter);
num | letter
_____ +________
1 | one
2 | two
3 | three
(3 rows)

CHUHTAKCHYEeCKHU CIIMCOK VALUES C Ha60pOM BI)Ipa}KeHI/II;I PABHO3HA4YEH:
SELECT cnucox_Bei6opkxu FROM TabnuuyHOE_BEPaAXEHHE

U JOIIyCKaeTcCsd Be3[e, rge NoInyCcTuM SELECT. HaanMep, BBI MO2XeTe UCIIOJIbL30BATh €0 B COCTaBe UNION
unu go0aBUTE K HEMY ompenenernue_copruposxu (ORDER BY, LIMIT W/UIHU OFFSET). VALUES Halle BCETro
HCIIOJIb3YeTCA KaK MCTOYHMK OJAaHHBIX /I KOMAaHOBI INSERT, a TaKXKe KakK I10a3aIIpocC.

3a OOMOTHUTEIbHEIMHU CBeIeHUsIMH oOpaTuTech K cupaBke VALUES.

7.8. 3anpochkl WITH (OOwMe TabanyHbie Bbipa>keHusn)

WITH IPEeOoCTaBiIsIeT CIIOCO0 3amKuChHIBATh AOMOIHUTEIbHEIE ONePaTOPHI AJIs IPUMEeHEeHUs B OOIBIITHUX 3a-
mpocax. ITH ONepaTophl, KOTOPHE TaKzKe Ha3BIBAlOT OOIIMMHK TaOIMYHHIMU BhIpaxkeHusMu (Common
Table Expressions, CTE), MOXXHO IIpeCTaBUTh KaK OIIpeHesIeHHusI BPpeMEeHHBIX TalJIHII, CYIIeCTBYIOIINX
TOJIBKO [IJIST OOHOTO 3aIrpoca. [ oMoTHUTEIbHEIM OIIepaTOPOM B IPEOJIOKEeHHUH WITH MOXKeT OBITh SELECT,
INSERT, UPDATE MU DELETE, a CaMO IpenJioXeHue WITH IPUCOEONHSIETCI K OCHOBHOMY OIIepaTopy, KO-
TOPBIM TaKXe MOXKET ObITb SELECT, INSERT, UPDATE UIU DELETE.

7.8.1. SELECT B WITH

OcHOBHOe IIpefHa3HaYe e SELECT B IPEeIIOKEHNH WITH 3aK/II0YaeTCs B pa30MeHNH CII0XKHEBIX 3alTPOCOB
Ha MPOCTHIe YacTu. Hampumep, 3ampoc:

WITH regional_sales AS (
SELECT region, SUM(amount) AS total_sales
FROM orders
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GROUP BY region
), top_regions AS (
SELECT region
FROM regional_sales
WHERE total_sales > (SELECT SUM(total_sales)/10 FROM regional_sales)
)
SELECT region,
product,
SUM (quantity) AS product_units,
SUM (amount) AS product_sales
FROM orders
WHERE region IN (SELECT region FROM top_regions)
GROUP BY region, product;

BEIBOOUT UTOTH II0 IIPOIazxKaM TOJIBKO [IJIsT IIePemoBEIX PeruoHOoB. [Ipemmoxenue WITH onpenesnseT OBa
OOIIOJIHUTEJIbHBIX OIlepaTopa regional_sales M top_regions TakK, YTO pe3yJabTaT regional_sales HC-
TIONIBb3yeTCsI B top_regions, a PE3yNbTAT top_regions UCHOJIB3YETCS B OCHOBHOM 3aIlpoce SELECT. OTOT
IpuMep MOZKHO ObII0 ObI mepenucaTh 0e3 WITH, HO TOTHa HaM IOHaAo0sTCS IBa YPOBHS BIIOZKEHHBIX ITOI-
3amnpocoB SELECT. [loka3aHHBIM BEIIIIE CLIOCOOOM 3TO MOXKHO CHeJIaTh HEMHOTI'O IIPOIIIe.

7.8.2. PeKypCuBHbIe 3anpocChbl

Heobs13aTenbHOEe yKa3aHMe RECURSIVE IIpeBpalaeT WITH M3 MPOCTO yHOOHOM CHMHTAKCHUYECKOU KOH-
CTPYKLUM B CPEOCTBO peanmu3allii TOTro, YTO HEBO3MOXKHO B cTaHmapTHOM SQL. Mcnonb3ys RECURSIVE,
3ampoc WITH MOoKeT oOpalaThCcst K COOCTBeHHOMY pe3yinbTaTy. OdeHb MIPOCTOM ITPUMEDP, CYMMUPYIOITHUH
yncia ot 1 mo 100:

WITH RECURSIVE t (n) AS (
VALUES (1)
UNION ALL
SELECT n+1 FROM t WHERE n < 100
)
SELECT sum(n) FROM t;

B ofiiem Buie peKypCHUBHEBIM 3alpoc WITH BCEr[ia 3allMCHIBAETCS KaK He PeKypCUuBHAs YdCMb, IIOTOM
UNION (MM UNION ALL), @ 3aTeM peKYpCUBHAs UYaCMmb, TTie TONbKO B PEKYPCUBHOM YaCTH MOXKHO oOpa-
TUTBHCS K Pe3yJIbTaTy 3ampoca. Takoi 3aIpoC BHIIOIHSIETCS CIIeAyIOIUM 06pa3oM:

BbIuKCIIeHHEe PEeKYPCHBHOI'O 3ampoca

1. Brruucnsercs He peKypCUBHAA 4acTh. [Jig UNION (HO He UNION ALL) OTOpachIBAIOTCS AyOIUPYIOIIH-
ecs cTpoku. Bce ocTaBmmecss CTPOKM BKIIIOYAIOTCS B pe3y/IbTaT PeKypPCUBHOI'O 3allpoca U TakKe I10-
MeIIal0TCs BO BPpEeMEHHYI0 pabouyo mabauuy.

2. Tloka paGouas Tabmulla He IIyCTa, IIOBTOPSAIOTCS CIeAyIOIIUe NeHCTBUS:

a. BouncnseTrcs peKypCcuBHAs YaCTh TaK, YTO PEKyPCHBHAs CCHIJIKA Ha caM 3aIllpoc o0pallaeTcs
K TEKYIIeMy cofmepxuMomy padoderi Tabsuiiel. [I1st UNION (HO He UNION ALL) OTOPacHBAIOTCS
OyoIupPyIOIKecs: CTPOKH M CTPOKH, TyOIUPYIOlie paHee MoIydYeHHbe. Bce ocTaBIInecss CTPOKHU
BKJIIOYAIOTCS B PE3yJIbTaT PEKYPCUBHOTO 3aIIpoca ¥ TaKXKe IIOMeIaiTCs BO BpeMeHHYI0 npomMe-
JHCYMOUHYO madbauuy.

b. Copepxumoe paboueil TabIUIEI 3aMEHSIETCSA COOEPKUMBIM ITPOMEXKYTOYHOM TAaOIUIILI, a 3aTEM
IPOMeXKyTOYHasd TabIuIla OYUIIaeTCs.

IIpuMmeyanue

XoTs yKa3aHHe RECURSIVE II03BOJISIET ONPeHeIsiTh PeKYPCUBHEIE 3alTPOCH], BHYTPH TaKHe 3aIlIPOCEH
00pabaTLIBAIOTCS UTEPAIIMOHHO.
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B mokazaHHOM BEIIIIE ITpUMepPe B pabouel TabmuIile Ha KaXkI0M 3Talle COOePKUTCS BCero oHa CTPOKa U
B HeWM IIOCJIeJOBaTEeIbHO HaKamauBaoTcsa 3HadeHus oT 1 mo 100. Ha coToMm 1mare, 6iaromapsi yCIOBHUIO
WHERE, He BO3BpalllaeTCs HUYEero, TakK YTO BLIUMCIIEHNE 3allpoca 3aBepIiliaeTcs.

PeKprHBHHe 3aIllPOCEL OOBIYHO IIPUMEHATCA OJIA paGOTH C HepapxXru4YeCKUMU HUJIX OPEBOBHUOHBIMU
CTPYKTypaMu OJaHHBIX. B KauyecCTBe MOIE3HOTO IIpuMepa MO2XKHO IIPUBECTH 3alIPOC, HaXOOAIIUuU BCe HETIO-
CpenCTBEHHBIE 1 KOCBEHHEIE COCTABHEIE HAaCTHU IMPOAOYKTA, UCIIOJIBE3YSA TOJIBKO Ta6J'II/II_Iy C MPAMBIMU CBA-
35AMHU:

WITH RECURSIVE included_parts (sub_part, part, quantity) AS (
SELECT sub_part, part, gquantity FROM parts WHERE part = 'our_product'
UNION ALL
SELECT p.sub_part, p.part, p.quantity * pr.quantity
FROM included_parts pr, parts p
WHERE p.part = pr.sub_part
)
SELECT sub_part, SUM(quantity) as total_quantity
FROM included_parts
GROUP BY sub_part

7.8.2.1. NopAapoK noucka

Korpa npu BEIIOTHEHUH PEKYPCUBHOTO 3aIIpoca MPOU3BOOUTCS 00X0M HepeBa, pe3yabTaThl MOXKHO IIOJTY-
4aTh B Pa3HOM IOPSIIKE: «CHaYaa B TIIyOMHY» MJIM «CHAYaa B IIUPUHY>. {71 3TOTO MOXKHO B [IOIIOJIHE-
HUE K OPYTUM CTOJIOI[aM BEIUMC/IUTD YIIOPSIOOYMBAIOIINM CTOJIOEI ¥ UCIIOJIE30BATh €TI0 AJISI COPTUPOBKU
pe3ynbTaToB. O6paTUTe BHUMAaHUE, YTO TAKOM CTOJIOEL HEe OIIPENeIsieT MOPSAA0K 00X0aa CTPOK 3alIPOCOM
— 3TOT MOPSAMOK, KaK BCErfa, 3aBUCUT OT peanusaumu SQL. YmopsgouuBaoIuii cTonber JINIIb T03BO-
nsieT ynoOHbEIM 06pa30M YIOPSIOOYUTE MTOJIyYeHHbBIE PE3YIbTaThI.

YTo6BI OTCOPTHUPOBATL PE3YJIBTATHI B MOPSAKE «CHaydaja B TIIyOMHY», /IS KaXKOOMW CTPOKH pe3ynbTaTa
BBIYMCIISIETCSI MACCUB YK€ IIPOCMOTPEHHHIX CTPOK. Hampumep, pacCMOTPUM CIIEOVIONIUN 3alpoc, KOTO-
PBI¥ BRHITIOJIHSET IIOUCK B TabJiulle t ree IO IMOJIO 1ink:

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree;

Y106BI §0GaBUTH HHMOOPMAIIUIO [JIsT YIOPSIOOUYNBAHUS «CHavana B IIIyOMHY», BBl MOXKeTe HallucaTh TaK:

WITH RECURSIVE search_tree(id, link, data, path) AS (
SELECT t.id, t.link, t.data, ARRAY[t.id]
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data, path || t.id
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY path;

B o61ieM ciy4yae, Korma OISl BRISBJIIEHHS CTPOKH HYXKHO KMCIIOJIL30BATh HECKOJIBKO II0JIeH, CIIeAyeT MC-
[0JIb30BaTh MACCHUB CTPOK. Hampumep, eciiu HyXKHO OTCIeOUTh MO £1 U £2:

WITH RECURSIVE search_tree(id, link, data, path) AS (
SELECT t.id, t.link, t.data, ARRAY[ROW(t.fl, t.£2)]
FROM tree t
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UNION ALL
SELECT t.id, t.link, t.data, path || ROW(t.£f1l, t.£f2)
FROM tree t, search_tree st
WHERE t.id = st.link
)
SELECT * FROM search_tree ORDER BY path;

ITogcka3ka

ROW () MOKHO OITYCTHUTB, KOT[Ia HY2KHO OTCJIE2KMBATh TOJIBKO OFHO T0jie (KaK OOBIYHO U OLIBAET).
IIpu aToM OyHmeT MCIOIb30BAaThCS HE MACCHUB JaHHBIX COCTABHOTO THIIA, a IIPOCTOM MACCHUB, YTO
6oree a¢phekTUBHO.

YTOoOH MOTYyYUTh PE3YIbTAThl, OTCOPTUPOBAHHBIE «CHAYaJja B ITUPUHY», MOXKHO HOOABUTHL CTONOEI, OT-
CIIEKUBAIOIIUY TIyOUHY MOUCKA, HATPUMED:

WITH RECURSIVE search_tree(id, link, data, depth) AS (
SELECT t.id, t.link, t.data, O
FROM tree t
UNION ALL
SELECT t.id, t.link, t.data, depth + 1
FROM tree t, search_tree st
WHERE t.id = st.link

)
SELECT * FROM search_tree ORDER BY depth;

s obecneuyeHuss CTaOUILHOCTH COPTUPOBKH N0OaBbTE CTOJIOITE MAaHHBIX B KAYECTBE CTOJIOIIOB BTOPHY-
HOU COPTUPOBKHU.

IToocka3ka

OTOT aNropUTM PEKYPCHUBHOTO BEIYUCIIEHUS 3alpOCa BEIIAET B Pe3yJIbTaTe y3JIbl, YIOPSIOOUYEeHHEIE
«CHavana B IUPUHYy». M BCE XKe 3TO 3aBUCUT OT peanu3allii, I03TOMY HoJjlaraThCsi Ha 3TO IIOBe-
meHue He cienyeT. [IopsiIOK CTPOK BHYTPU KazxKOOTr'0 YPOBHSI, KOHEYHO, HE OMPEIENEH, II09TOMY B
mo60M ciTydae MOXKeT HoTpeboBaThCsI IBHOE YIIOPSAOYUBaHUE.

[nst ompenenenus: CTon0Ila, KOTOPHIM OyOEeT BEIYMCAATHCS OIS YIIOPANOYMBAHUS «CHadasa B TITyOuHY»
WM «CHA4Yaja B IIMPUHY», €CTh BCTPOEHHHIN CUHTaKcuc. Hampumep:

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t

UNION ALL

SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

) SEARCH DEPTH FIRST BY id SET ordercol

SELECT * FROM search_tree ORDER BY ordercol;

WITH RECURSIVE search_tree(id, link, data) AS (
SELECT t.id, t.link, t.data
FROM tree t

UNION ALL

SELECT t.id, t.link, t.data
FROM tree t, search_tree st
WHERE t.id = st.link

) SEARCH BREADTH FIRST BY id SET ordercol
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SELECT * FROM search_tree ORDER BY ordercol;

BHYTpU 3TOT CMHTaKCUC ITpeobpa3yeTcs B GOPMEI, TONOOHEIE BHIIIENTPUBEIEHHBIM (popMaM, COCTaBIeH-
HBIM BPYYHYIO. B mpeqiokeHnn SEARCH YKa3bIBAa€TCS, KAKOU TUII MOMCKA HEOOXOOUM — «CHa4ajsa B TIIy-
OMHY» WM «CHA4daja B IMUPUHY», CIIUCOK OTCJIEKUBAEMEBIX [JII COPTUPOBKU CTOJIOIOB U UMS CTOJOLA,
KOTODHIN OyAeT comepKaTh HaHHBIE, MCIOIb3YEMBIE [JI YIIOPSIAOYUBAHUS. ITOT CcTONOEI] OyAeT HETBHO
moGaBJieH B pe3ynbTupylolue cTpoku B CTE.

7.8.2.2. BoisiBJZIeHue LUKJIIOB

Pa6oTast c peKypCHUBHBIMH 3alIpOCaMH, BaXKHO 00eCIIeYnuTh, YTOOL PEKYPCUBHAS YaCTh 3alpoca B KOHIIE
KOHIIOB He BhIfjajia HUKAaKuX KOpTexkel (CTPOK), B IPOTUBHOM CIIydae IIUKJ OyneT 6ecKOHeYHHIM. MHOToa
IJISS 9TOT0 MOCTATOYHO ITPUMEHSITh UNION BMECTO UNION ALL, TaK KakK mpu 3TOM OyOyT OoTOpackBaThCS
CTPOKH, KOTOPHIE YK€ eCTh B pe3ynbraTte. OOQHAKO YacTO B IIUKJIE BHIOAIOTCSI CTPOKHU, HE COBIIaJAOIINe
TIOJTHOCTBHIO C HNPEOBIAYIIUMU: B TAKUX CIIy4asiX MOXKET MMETb CMBICII HPOBEPUTH OJHO HJIM HECKOJIBKO
moJsie, YToOBI OIIPeAesIuTh, He OblJIa JIUM TeKylllas TOYKa AOCTUTHYTa paHbine. CTaHOapTHHINA CII0C0O0 pe-
meHus TOJOOHBIX 3a/lay — BHIYHCIIUTh MAaCCUB C y2Ke oOpaboTaHHLIMU 3HaYeHUsIMU. Hampumep, CHOBa
paccMOTpuTE CIEOyIONIUi 3alIpoCc, MTPOCMAaTPUBAIOIINY TaGIUITy graph MO MOMI0 link:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, O
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

)

SELECT * FROM search_graph;

OTOT 3ampoC 3aUMUKIIUTCS, €CIIU CBSI3U 1ink COmepzkaT IMKJIIEL. Tak Kak HaM HYKHO ITIOIy4YaThb B PE3YIIb-
taTe «depth», omgHO nMUITE U3MEHeHMe UNION ALL Ha UNION He HMO3BOIUT M30exkaTh 3alluKIUBaHus. Bme-
CTO 3TOTO MBI HOJIZKHEI KaK-TO OIPENENIUTh, YTO yKe HOCTUTaId TEKYIIel CTPOKU, NMPONIAS HEKOTOPBIU
nyTh. 11 3TOTrO, M06aBUB ABa CTOJONA is_cycle U path, MBI IOJIy4aeM 3allpoC, 3alUIEHHBIN OT 3alUK-
JTUBaHUS:

WITH RECURSIVE search_graph(id, link, data, depth, is_cycle, path) AS (
SELECT g.id, g.link, g.data, O,
false,
ARRAY [g.id]
FROM graph g
UNION ALL
SELECT g.id, g.link, g.data, sg.depth + 1,
g.id = ANY(path),
path || g.id
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT is_cycle
)
SELECT * FROM search_graph;

I[ToMuMO TIpeOoOTBPAIIEeHUs IUKIIOB, 3HaYEeHUST MaCCHBa 9YacTO OLIBAIOT II0JIE3HEI CAMU 110 cebe OJIst mpe-
CTaBIEHUS «IIYTHU», IIPUBEIIIETO K ONPENeIéHHON CTPOKE.

B O6H.IeM Clly4ae, Korga AJid BEIABJIIE€HHNS LIUKJIIa HYy2KHO ITPOBEPATE HECKOJIEKO IOJIEeH, cienyeT UCIIojIb30-
BaTb MaCCHUB CTPOK. HaanMep, €CJIM HY2KHO CPAaBHUTD IIOJISI £1 U £2:

WITH RECURSIVE search_graph(id, link, data, depth, is_cycle, path) AS (
SELECT g.id, g.link, g.data, O,
false,
ARRAY[ROW(g.fl, g.£f2)]
FROM graph g
UNION ALL
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SELECT g.id, g.link, g.data, sg.depth + 1,
ROW(g.fl, g.f2) = ANY(path),
path || ROW(g.fl, g.f2)
FROM graph g, search_graph sg
WHERE g.id = sg.link AND NOT is_cycle
)
SELECT * FROM search_graph;

ITogcka3ka

YacTo my1st BRIIBIEHUS ITMKJA HOCTATOYHO OJHOTO ITOJISI, ¥ TOTHda ROW () MOZKHO OIYCTUTB. [Ipu
9TOM Oy[eT MCIIONb30BaThCS HE MAaCCHUB HJaHHBIX COCTAaBHOTO THIIA, a IPOCTOM MacCHUB, 4TO Oojee
apdekTUBHO.

s YIIPOIOEHWA BBIABICHUSA LIUKIIOB €CTh BCTpOGHHBIﬂ CHHTaKCHC. 3anpoc BEIIIIE€ MO2KHO 3aIlMCaTh TakK:

WITH RECURSIVE search_graph(id, link, data, depth) AS (
SELECT g.id, g.link, g.data, 1
FROM graph g

UNION ALL

SELECT g.id, g.link, g.data, sg.depth + 1
FROM graph g, search_graph sg
WHERE g.id = sg.link

) CYCLE id SET is_cycle USING path

SELECT * FROM search_graph;

U BHYTPH OH Oy[eT IPUBENEH K BhIIIeyKa3aHHOU ¢opMe. B mpennoxenuu CYCLE cCHadasla YKa3blBaeTCs
CIIKCOK CTOJIOIIOB, OTCJIEKMBAEMEIX IJIS1 BEISIBJIEHUS IIMKJIa, 3aTeM UMs CTOJI0IIa, II0KA3bIBAIOIIEro Ipu-
3HAaK BBEISIBJIEHUS LUK, ¥, HAKOHEL, UMs €Ill€ OOHOr0 CTOJIOIa, B KOTOPOM OyIeT OTCIeXKUBATHCS IIyTh.
CTo0I1El, yKa3kIBaolllre ITUKII ¥ IyTh, OYOyT HesIBHO N0o0aBlIeHHl B pe3ynbTupyiomniue ctpoku B CTE.

IToocka3ka

Cromnbel] ¢ yKa3aHMEeM IIyTH LUKJIa BHYHUCIISETCS TaK Ke, KaK U CTOI0eIl OJis yIOpSAL0YUBaHUS
pe3yJIbTaTOB «CHadaja B TIIyOMHY», YTO IIOKa3aHO B IPefhIAyIIeM IIogpas3melie. 3allpoc MOXKET
copepzkKaTh OOHOBPEMEHHO SEARCH M CYCLE, HO B 3TOM CiIy4ae OJis VIIOPSJOYMBAaHUSA «CHadasa
B rnyOuHy» OyOyT NPOMU3BOOUTHCS JIMIIHUE BHIYMCIIEHUS, IO3TOMY 3¢ (PeKTUBHEE UCIIOJIHL30BaTh
TOJIBKO CYCLE M COPTUPOBATh PE3YIbTATH IO CTONOLY yTH. OOHAKO MCIIOIb30BaHUe B 3alpoce U
SEARCH, ¥ CYCLE OIIpaBIaHO, KOTZla Hy>K€eH IIOPSAIOK «CHadasa B MIUPUHY>.

[71s1 TECTUPOBAHUS 3aIIPOCOB, KOTOPHIE MOTYT 3allMKJIMBATHCS, €CTh XOPOILINHA TPUEM — H0O0aBUTh LIMIT
B POOMTENLCKUY 3ampoc. HampumMep, caenyoomui 3ampoc 3alUKIINTCS, €CJIM He f00aBUTh ITPEIIOKEHNEe
LIMIT:

WITH RECURSIVE t (n) AS (
SELECT 1
UNION ALL
SELECT n+l FROM t

)
SELECT n FROM t LIMIT 100;

Ho B manHOM cny4ae 3TOTO He IIPOUCXOAUT, TakK Kak B Postgres Pro 3ampoc WITH BBIAAET CTOIBKO CTPOK,
CKOJTBKO (paKTUYECKYU MPUHUMAET POOAUTETECKUN 3aTTPoC. B Tpou3BOICTBEHHOM CPEe UCIIOTb30BaTh 3TOT
IPUEM HE PEKOMEHOYETCS, TaK KaK OPYTHe CUCTEMBI MOTYT BeCTH ce0s mo-gpyromy. Kpome toro, 3TO HE
OyzmeT paboTaTh, €CJIM BHEITHUM 3alIPpOC COPTUPYET pe3yIbTaThl PEKyPCUBHOTO 3allpoca MU COefuHSIeT
WX C OPyro# Tabnuiel, Tak KakK B MOJOOHBIX CIy4asXx BHEIIHHWN 3ampoc OOBIYHO BCE PAaBHO BHIOMpAET
pe3yJIbTaT 3anpoca WITH IOTHOCTHIO.
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7.8.3. MaTtepuanusaumsa ooLLMX TAaONUYHBIX BbIPpa>keHUM

3ampocsl WITH UMEIOT II0JI€3H0e CBOHCTBO — OOBIYHO OHU BBIYKCIISIIOTCSI TOJIBKO Pa3 OJIs BCETO POIUTEIb-
CKOTO 3ampoca, Jaxe ecjid 9TOT 3alpoC UK COCEOHME 3alTPOCH WITH oOpaliaiTcsd K HUM HEOTHOKpaT-
HO. TakuM 00pa30M, CJIOKHEIE BEIYKUCIIEHUSI, Pe3yIbTaThl KOTOPHIX HY2KHEI B HECKOJIBKHUX MeCTaX, MOXKHO
BBIHOCHUTH B 3aIIPOCHI WITH B I[eJIX ONTHMU3IALNKU. KpoMe TOro, TaKue 3allpPOCHl ITO3BONISIOT U30eKaTh
HeXeJlaTeIbHBIX BEIYUCIIEHUN (QYHKIUH ¢ moO0YHBIMEU 3dderkTamu. OmgHAKO €CTh U oOpaTHasi CTOPOHA
— ONTHMH3ATOP HEe MOXKEeT PacHpPOCTPaAaHUTL OTPAaHUYEHHUS POOHTEIBCKOTO 3allpoca Ha HEeOJHOKPATHO
3aMieiCTByEMBIH 3aITpoC WITH, TAaK KaK 3TO MOZKET ITOBJIMSITh Ha UCII0JIb30BaHME Pe3yIbTaTa WITH BO BCEX
MecCTaX, TOrda KaK MOJI2KHO IIOBIIUATH TOJIBKO B OOHOM. MHOTOKPATHO 3adeMCTBYEMEIH 3ampoc WITH Oy-
IeT BBHIIOIHATHCSA OYKBAJIbHO 1M BO3BpAIlaTh BCE CTPOKHU, BKIIIOUAS T€, YTO IIOTOM MOXKET OTOPOCUTH PO-
muTensckuit 3ampoc. (Ho Kak OBIIO CKa3aHO BEHIIIE, BEIUKCIIEHHE MOXXET OCTaHOBUTLCS PaHbLINEe, eCIA B
CCBHIZIKE Ha 9TOT 3aIlpoc 3aTpedyeTcsT TOMBKO OTPAaHUYEHHOE YHCII0 CTPOK.)

OmHaKO ecJiy 3aIpoc WITH SABASETCS HEPEKYPCUBHBEIM U CBOOOHEIM OT ITOOO0YHEIX 9(h(HEKTOB (TO ECTH 3TO
SELECT, He BEI3LIBAIOIINY U3MEHUYUBLIX (PYHKIIUM), OH MOKeT OBITh CBEPHYT B POOUTEJILCKUHM 3aIIpOC, YTO
TIO3BOJIUT ONTHMU3KUPOBATh COBMECTHO [Ba YPOBHS 3alIpoCoB. I10 yMOIYaHUI0 5TO IPOUCXOOUT, TOJIBKO
€CJI¥ 3aIIPoC WITH 3aeUCTBYETCS B POOUTEIECKOM 3alIpOCe BCETO B ODHOM MECTe, a He B HECKOJIBKUX. ITO
TIOBEMIEHNE MOIXKHO MEePEONPENeNnTh, MoOaBUB YKa3aHue MATERIALIZED, YTOOBl BHIOEJIUThH BEIYUCIIEHHUE
3amnpoca WITH, UM yKa3aHue NOT MATERIALIZED, 4TOOBI MPUHYOUTEIbHO CBEPHYTDH €T0 B POOUTEJILCKUM
3anpoc. B nocnenHeM ciydae BO3HUKaeT PUCK MHOTOKPATHOTO BEIUMCIIEHUS 3aIlpoca WITH, HO B UTOTEe
9TO MOXKeT OBITh BEITOIHO, €CJIHM B KaXKIIOM CJIydae MCII0JIb30BaHUs WITH U3 BCETO pe3yjibTara 3ampoca
OCTaéTCs TONBbKO HeOOoIbIIasi 4YacTh.

ITpocTo# npumep OJist HEMOHCTPAIIAY STHUX ITPABUI:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w WHERE key = 123;

9TOT 3amnpoc WITH 6y;:[eT CBépHy'T B pOJII/ITeHBCKI/Iﬁ u 6yJ1eT BEITIOJIHEH C TE€M 2Ke€ IIJIaHOM, 9TO U 3aIIPOcC:
SELECT * FROM big_table WHERE key = 123;

B wacTHOCTH, eciu B TabIuIle CO3aH UHIEKC 10 CTOOIY key, OH MOXKET UCIIOIb30BaThCS AJIS ITONyYeHU S
CTPOK C key = 123. B gpyrom cinydae:

WITH w AS (
SELECT * FROM big_table
)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref
WHERE w2.key = 123;

3ampoc WITH 6YI[eT MaTepHruaJIn30BadH, TO €CTh CO30aCTCA BPEMEeHHas KOIINiA Ta6J'II/II_IbI big_table, KOTO-
pasa 6YJIGT CoequnHeHa C coboit Xe, 0e3 MCIOoIL30BaHUSA KaKOIr0-TH00 HHOEKCa. ITOT 3alipoc 6}7}19T BEI-
IIOJIHATBCA TO0pa3no 3¢)¢)GKTHBHGG B TaKOM BH[€E:

WITH w AS NOT MATERIALIZED (
SELECT * FROM big_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.key = w2.ref

WHERE w2.key = 123;

B aToM ciydyae orpaHMYEHUs POOUTEIHLCKOTO 3alpoca MOTYT MIPUMEHSITHCS HETIOCPEICTBEHHO MIPH CKa-
HUPOBAHUU big_table.

HpHMep, B KOTOpPOM BapuaHT NOT MATERIALIZED MOXeT OBITH HeXKeJIaTeJILHBIM:

WITH w AS (
SELECT key, very_expensive_function(val) as f FROM some_table

)
SELECT * FROM w AS wl JOIN w AS w2 ON wl.f = w2.f;
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B pmamHOM ciydae Oraromapsi MaTepHanuM3alyd  3ampoca WITH pecypcoéMiast (QyHKIUS
very_expensive_function BEIYHUCISETCS TOJILKO OOHMH pa3 [OJIs1 CTPOKH TAaOIIHITHI, a HEe TBaXK[IHI.

ITpuMepH! BHIIIE MOKA3HIBAIOT TOJILKO MPEJIOKEHME WITH ¢ SELECT, HO TaKUM XKe 00pa30M ero MOXKHO
HUCIOJIL30BaTh C KOMaHAaMU INSERT, UPDATE U DELETE. B KaXX[IoM cJIy4ae OH 110 CyTH CO3IaéT BPeMEeHHYIO
TabIUIy, K KOTOPOX MOXKHO OOPATUTLCSA B OCHOBHOM KOMaHIIE.

7.8.4. N3MeHeHUe JBaHHbIX B WITH

B mpenJoXXeHUu WITH MOZKHO TaKzXKe HCIIOJIb30BAaTh OIIEePATOPhI, U3MEHAIOIINE NJaHHbIE (INSERT, UPDATE
UM DELETE). 9TO IIO3BOJISIET BHIIIOIHATH B OMHOM 3aIlpoce Cpa3y HEeCKOJIbKO pa3HHIX onepanuii. Hanpu-
Mep:

WITH moved_rows AS (
DELETE FROM products
WHERE
"date" >= '2010-10-01' AND
"date" < '2010-11-01"
RETURNING *
)
INSERT INTO products_log
SELECT * FROM moved_rows;

ITOT 3ampoc ¢pakKTUUYEeCKH IIepeMelllaeT CTPOKHU U3 products B products_log. OmnepaTop DELETE B WITH
yYoalisdeT YKa3aHHbIe CTPOKH U3 products ¥ BO3BpAlllaeT UX COOEPXKUMOE B IPEAJIOZKEHNUN RETURNING; a
3aTeM TJIaBHBIM 3aIllpOC YUTAET 3TO COOEePKMMOE U BCTaBJAET B TAOMUIY products_log.

CnemyeT 3aMeTHTh, YTO IpenioXxKeHue WITH B JaHHOM ClIy4ae HPHCOEOHUHSIeTCS K OIepaTopy INSERT,
a He K SELECT, BIOKEHHOMY B INSERT. OTO HE0OXOMMO, TaK KakK WITH MOXKET COfiepKaTh OIIePaTOPHI,
U3MEeHSIONINE OaHHbIe, TOJIBKO Ha BEPXHEM ypoBHe 3ampoca. OOHAKO MPH 3TOM IPUMEHSIOTCS OOBLIYHEIE
IIpaBUjIa BUOUMOCTH WITH, TaK YTO K Pe3yIbTaTy WITH MOXKHO OOPaATUTHCS U U3 BJIOKEHHOT'0 oIlepaTtopa
SELECT.

OmnepaTophl, U3MEHSIONINE TaHHble, B WITH OOBIYHO OIIOTHSIIOTCS IIPEIIoKeHneM RETURNING (cM. Pas-
men 6.4), Kak ITOKa3aHo B 3TOM OmpuMepe. BaxXHO MOHMMAaTh, YTO BpeMeHHas Tabuila, KOTOPYI0 MOXKHO
OymeT MCIOIb30BaTh B OCTAJILHOM 3aIlpoce, CO3MAETCs U3 pel3yibTaTa RETURNING, a He I1eJjieBoi Tabmu-
1B olepaTopa. Eciu ommepaTop, U3MEHSIONINY qaHHbIe, B WITH He OOMNOJIHEH IPEeII0KeHUeM RETURNING,
BpeMeHHas Tabnuila He CO3maéTcs U o0pallaThCs K HEeM B OCTAJIbHOM 3ampoce Henb3st. OmHaKO TaKoH
3ampoc BCE paBHO OyaeT BhIIONHEH. Hampumep, OOIIyCTUM CIIEOVIOIINI He OYeHb MPAaKTUYHBIN 3aIIPOC:

WITH t AS (
DELETE FROM foo

)
DELETE FROM bar;

OH ymanuT Bce CTPOKH U3 TabMHUIl foo U bar. [Ipu 3TOM YKCJIIO 3aieHICTBOBAHHLIX CTPOK, KOTOPOE TTOTYUHUT
KJIMEHT, Oy[eT MOACYUTHBATLCS TOJIBKO MO CTPOKAM, YOAJIEHHBIM U3 bar.

PeKypCcUBHEBIE CCBHITIKHY B OTIePaTOpPax, M3MEHSIIONINX faHHbIe, He TOTMYCKAal0TCsA. B HEKOTOPHIX CIIy4asiX 9TO
OTpaHMYEHUE MOIKHO 000¥WTH, 0OPATUBIINCH K KOHEUHOMY Pe3ylIbTaTy PEKYPCUBHOTO WITH, HAaIpuUMep
TakK:

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);
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3anpocH

3TOT 3allpoC yaoalideT BCe HEIIOCPeOCTBEHHBIE 1 KOCBEHHBIE COCTAaBHBIE YAaCTHU IIPOOYKTA.

OnepaTopLI, HU3MEHAI0IHEe JaHHbIe B WITH, BBIIIOJIHAIOTCA TOJIBKO OOJHMH Pa3 U BCerpga IIOJIHOCTLIO, BHE
3aBUCHUMOCTH OT TOI'O, IPDMHUMAET JIM UX PEe3yJIbTaT OCHOBHOM 3alipoc. 3aMeThTe, YTO 3TO OTINYAETCS
OT nmoBegeHuda SELECT B WITH: KaK TOBOPHJIOCH B IpeaniaylneM pasfesie, SELECT BBIIIOJIHAETCA TOJIBKO OO
TeX I10D, IIOKa ero pe3yJIbTaThl BOCTpGGOBaHLI OCHOBHBIM 3aITpOCOM.

BrioxeHHEIE OnlepaTOPEL B WITH BBIIOJIHAKTCSI OOHOBPEMEHHO OPYI C OIPYIOM U C OCHOBHEIM 3alIPpOCOM.
TakuMm 06pa3oM, MOPSAMOK, B KOTOPOM OIIePaTOPHl B WITH OyoyT aKTUYECKH U3MEHSITh JaHHLIE, HEIIPE-
cka3yeM. Bce aTu ommepaToph! BHIIIOIHSIOTCS C OMHUM CHUMKOM OdHHbIX (cM. ['maBy 13), Tak 4TO OHU He
MOTYT «BUOETH», KaK KaXK[IbI} U3 HUX MEHSET IlejieBble TaOmUIlbl. DTO YMeHbIIaeT 3¢ GeKT HelTpencKasy-
eMOCTH QaKTHUeCKOTO IIOpsaKa M3MeHEeHU CTPOK U 03HaYaeT, UYTO RETURNING — eOUHCTBEHHBIN Bapu-
aQHT Ilepefady U3MEeHEeHHUN OT BIOXKEHHEBIX OIIepaTOpPOB WITH OCHOBHOMY 3anpocy. Hampumep, B faHHOM
ciy4ae:

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM products;

BHEIITHUN orepaTop SELECT BBIOACT LIEHBI, KOTOPhIE OBLIH IO mencTBUS UPDATE, TOT[a KakK B 3alpoce

WITH t AS (
UPDATE products SET price = price * 1.05
RETURNING *

)
SELECT * FROM t;

BHEITHUY SELECT BBIZACT U3MeHEHHBIEe OaHHBIE.

HeomHokpaTHOe n3MeHEeHHEe OMHOM U TOM Ke CTPOKH B PpaMKaX OTHOTO ollepaTopa He MOAIepKUBaeTCs.
HWmeTh MecTo OyeT TOIBKO OMHO M3 HECKOJIbKUX U3MEHEHUH ¥ HaméKHO OIpeeNlnuTh, KaKoe UMEHHO,
YaCcTO [MOBOJIBHO CJIIOXKHO (a MHOTTA ¥ BOBCE HEBO3MOXKHO). ITO TaK XKe KacaeTCs ClIydasi, Korfa CTpoKa
yIoanseTcs ¥ U3MEHSIeTCSI B TOM XKe ollepaTope: B pe3yabTaTe MOXKeT OBITH BHITIOJTHEHO TOJIBKO OOHOBIIE-
Hue. [TosToMy B 00IIeM ciiydae ciiemyeT u3berarh MOogOOHOTO HaJIOXKEHUs olepaluii. B 4acTHOCTH, U3-
OeraiiTe TOA3AIIPOCOB WITH, KOTOPHIE MOTYT IIOBNIUSATh Ha CTPOKH, U3MEHsIeMble OCHOBHLIM OIIEPAaTOPOM
WITH OTlepaTOpaMu, BJIOXKEHHEIe B Hero. Pe3ynbTat IeidCTBUS TaKUX 3allPOCOB OyIeT HelpeacKa3yeMbIM.

B HacTosiee BpeMs, OJid onepaTopa, U3MEHAIIIero faHHble B WITH, B Ka4eCTBe 11eJIeBOM HeNb3s HC-
II0JIB30BaTh Ta6nnuy, aJist KOTOpOfI OIIpenesyieHO yCJIOBHOE IIPaBUJIO MJIX IIPaBUJIO ALSO MJIU INSTEAD, ecC-
JIX OHO COCTOHUT M3 HECKOJIEKHUX OIIePaTOpPOB.
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naBa 8. Tunbl AAHHbIX

Postgres Pro mpegocTaBisieT IOIb30BaTEIsIM OOraThI aCCOPTUMEHT BCTPOEHHEBIX TUIIOB MaHHEIX. Kpome
TOTI'0, II0OJIb30BaTeJIM MOT'YT CO3laBaTh CBOU THUIIEL B Postgres Pro, ncnons3ys komanny CREATE TYPE.

Tabnuita 8.1 cOmepXUT BCe BCTPOEHHBIE THUMH MAaHHBIX 00IEero mojIb30BaHusa. MHOTHEe U3 albTepPHaTHUB-
HBIX UMEH, TPUBEEHHBIX B CTONOIIE «IICeBmOHMMEBI», HCIOJIBE3YIOTCS BHYTPHU Postgres Pro mo ucropuue-
CKUM TIpUYUHaM. B 9TOT CIMCOK He BKIIOUEHB HEKOTOPhIE YCTapeBIlIMe TUIILL U TUIILI AJIsI BHYTPEHHETO
IpUMEHEHHUS.

Taoauma 8.1. TUOBI TaHHBIX

UM IIceBOpOHHNMBI OnucaHue

bigint int8 3HAKOBOe Iiejoe u3 8 GauT

bigserial serial8 BOChMHUOAMTHOE 1IeI0€e C aBTOyBeIuYe-
HUEM

bit [ ( n) ] OuTOBas CTPOKa (GPUKCUPOBAHHOMN IIUHBI

bit varying [ ( n) ] varbit [ ( n) ] ouToBas CTPOKa IIepeMEHHON OJIUHBI

boolean bool jorudeckoe 3HaueHue (true/false)

box IPSIMOYTONbHUK B IIJIOCKOCTH

bytea IBOWYHLIE TaHHEIE («MacCUB OaMT»)

character [ ( n) ] char [ ( n) ] CHMBOJIbHas CTpOKa (I)I/IKCI/IpOBaHHOfI
OJIUHEBL

character varying [ ( n) ] varchar [ ( n) ] |CHMBOJIBHAsi CTPOKa HepeMeHHOfI oJiu-
HEI

cidr ceTeBoi agpec [Pv4 unu IPv6

circle KPYT B IIJIOCKOCTH

date KaJjieHJapHas maTa (rofd, Mecsll, JeHb)

double precision float8 YUCJIO OBOMHOM TOYHOCTH C IIJIaBaloIle
TOYKOMU (8 0aiiT)

inet agpec y3na IPv4 unu IPv6

integer int, int4 3HAKOBO€E HeTLIpéXﬁafITHoe 1eJjioe

interval [ morng 1 [ ( p) 1 HHTEpBaAJl BpeMeHHn

json TEKCTOBEIE maHHBIE JSON

jsonb nBouuHBIe maHHble JSON, pa3obpaHHBIE

line npsiMasi B IIJIOCKOCTH

lseg OTPEe30K B IIJIOCKOCTH

macaddr MAC-agpec

macaddrs8 ampec MAC (Media Access Control) (B
dopmaTe EUI-64)

money IeHexXHas cyMMa

numeric [ ( p, s) 1 decimal [ ( p, BellleCTBEHHOE YMCJIO 3aJaHHOM TOYHO-

s) ] CTH
path TeoOMeTPHUYECKHUU NIYTh B IIJIOCKOCTH
pg_lsn TocJieloBaTENLHEIM HOMED B XKypHaie

Postgres Pro

pPg_snapshot CHUMOK HAeHTHu(hUKaTOpa TpaH3aKIui
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HUMmsa IIceBOpOHUMBI OnucaHue

point reoMeTpHUYecKas TO4YKa B IMJIIOCKOCTH

polygon 3aMKHYTHIM TeOMEeTPUYECKUN IIYTh B
IJIOCKOCTH

real float4 YUCJIO OMUHAPHOU TOYHOCTH C MJiaBalo-
mreit Toukou (4 Gaiita)

smallint int2 3HaAKOBOe OByxXOaMTHOE Ienoe

smallserial serial2 IByxOaMTHOE IeJ10€ C aBTOYBETUYEHUEM

serial serial4 4yeTHIPEXOAUTHOE IIejioe C aBTOyBeJInye-
HUEM

text CHUMBOJIbHAs CTPOKa IIepeMeHHOM! OJIu-
HEL

time [ ( p) ] [ without time BpeMs CyTOK (6€3 4acoBOro 1mosica)

zone |

time [ ( p) ] with time =zone timetz BpeMs CyTOK C YYETOM HaCOBOTO IOsica

timestamp [ ( p) ] [ without time maTta u BpeMs (6e3 4acoBOro Iosica)

zone |

timestamp [ ( p) ] with time zone |timestamptz IaTa ¥ BpeMs C Y4ETOM YaCOBOTO II0sIca

tsquery 3alpoc TEKCTOBOI'O IIOMCKA

tsvector OOKYMEHT [OJisd TEKCTOBOI'O ITIOKMCKa

txid_snapshot CHUMOK UAEeHTU(GUKATOPOB TpaH3aKINi
IJIs II0JIb30BaTEIbCKOT0 YPOBHS (ycTa-
PpeBIINY THUII; CM. pg_snapshot )

uuid YHUBEPCANIbHBIY YHUKATbHEIN UOEHTHU-
dukaTop

xml XML-mauHBIE

CoBMeCTHMOCTH

B ctrangapte SQL omnrcaHbl cienyloine TUITH (MITH UX UMeHa): bigint, bit, bit varying, boolean,
char, character varying, character, varchar, date, double precision, integer, interval,
numeric, decimal, real, smallint, time (C YaCOBEIM IIOSICOM U 6€3), t imest amp (C YACOBEIM IIOSICOM
¥ 0e3), xml.

Kaxpgpiii TUII maHHBIX UMeeT BHyYTpeHHee IIpefCcTaBleHNne, CKPEIToe QyHKIIUAMY BBOAa ¥ BEIBoda. [Ipu
5TOM MHOTHEe BCTPOEHHBIE THUIIBI CTAaHOAPTHEL U MMEIOT OYeBUOHEIE BHelllHHWEe dopMmaTtil. OOHAKO €CTh
TUIBL, YHUKaNbHEIE 071 Postgres Pro, Hanpumep reomeTpudecKue IyTH, U €CTh TUIEl, KOTOPBEIE MOTYT
UMeTh pa3Hble GpopMaTh, HAaIpUMeD, gaTa u BpeMsa. HekoToprle GyHKIINK BBOLA U BLIBOZA HE SABIISIOTCS
B TOYHOCTH OOpaTHBIMH OPYT K OPYTY, TO €CTh pe3yNbTaT (PyHKUMK BEIBOOA MOXKET HE COBIAfaTh CO
BXOOHLIM 3HAYEHUEM M3-3a IIOTEePU TOYHOCTH.

8.1. Hucnosblie TunbI

YucoBble TUIH BKIIOYAIOT ABYX-, YeTHIPEX- U BOCbMUOAWTHEIE IIeJIble, YeTHIPEX- 1 BOCbMUOAUTHEIE YHC-
Jla C IJIaBaloIlel TOYKOM, a TaKXKe JeCATHUYHBIe YHClla C 3aJaBaeMOU TOYHOCThIO. Bce 3Tu TUOEH mmepe-
yuncJIeHsl B Tabnuie 8.2.
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Taoauma 8.2. YucjioBbIe THUIILI

UM Pasmep Onucanue Inama3oH

smallint 2 OatriTa 1nemoe B HeOOIbIIOM Auamna- |-32768 .. +32767
30HE

integer 4 6aniTa TUNWYHLIN BEIOOD OIS Lie- -2147483648 ..
JIBIX YUCeJI +2147483647

bigint 8 GaiT menoe B O0mbIIoM guamaso- |-9223372036854775808 ..
He 9223372036854775807

decimal mepeMeHHHBIN |BelleCTBEHHOe YHUCIOo C yKa- |mo 131072 nudp mo mecs-
3aHHOUW TOYHOCTHIO TUYHOU TOUKU U mo 16383

— 1ocJie

numeric IepeMeHHBIHN |BelleCTBEHHOe YUCIO C yKa- |mo 131072 nudp mo mecs-

3aHHOM TOYHOCTBIO THYHOMN TOYKHU U 1o 16383
— 1mocJe

real 4 Gaiita BeIlleCTBEHHOE YHCJIO C IIe- |TOYHOCTL B mpepdesiax 6 me-
pPeMeHHOU TOYHOCTBIO CATUYHBIX TUGP

double precision 8 6alT BEIIleCTBEHHOE YHCJIIO C IIe- |TOYHOCTH B IIpemenax 15 me-
pPeMeHHOU TOYHOCTBIO CATUYHBIX LUGP

smallserial 2 Oanra He0oJIbIIIOE IIeJIoe C aBTo- 1..32767
yBeJIU4YeHUEM

serial 4 6anTa 1enoe ¢ aBToyBenuuyenueMm |1 ..2147483647

bigserial 8 GauT 6onbioe 1esnoe ¢ aBroyBe- |1 ..9223372036854775807
TUYeHUEeM

CHHTaKCUC KOHCTAHT YUCIIOBLIX TUIIOB omnucaH B [Tompasperne 4.1.2. [I71s 9TUX TUIIOB OIIPEIENIEH TTOTHBIN
HabOpP COOTBETCTBYIOIINX apuPMETHIECKUX OIIePaTOPOB 1 QYHKIINI. 3a JOTIOTHUTEILHEIMH CBEIeHUSI MU
ob6patuTectk K I'mase 9. [TogpoGHee 9THU THUIILI OITMCAHEBI B CJIEAVIOIINX pa3menax.

8.1.1. Lleno4yucineHHble TUNbI

Tumel smallint, integer M bigint XpaHST ILiedble YKCJIa, TO €CTh YKcia 6e3 OPOOHOH YaCTH, MMEIo-
e pasHble OOMyCTUMEIe MHaIa30Hbl. ITOMEITKA COXPAaHUTh 3HAYEHHEe, BEIXOMAIee 3a paMKH JHaIla30-
Ha, IPUBEIET K OIbKe.

Yaiie BCero UCIOJIb3YETCS TUII integer, Kak Haubosiee cOasaHCUPOBAHHBIN BEIOOD MIMPUHEI AUaIa30Ha,
pa3Mepa u 6pIcTpomeicTBUSA. TUI smallint OOBIYHO IPUMEHSETCS, TOJILKO KOTa KpaiiHe BaKHO YMEHb-
IINTH pPa3Mep OaHHBIX Ha OUCKe. THUN bigint OpefHa3HadeH OJIS TeX ClIydaeB, KOTIa 4Yucia He yMella-
I0TCA B OUAIllIa30H TUIIA integer.

B SQL ompepeneHbl TONTBKO THUMIH integer (MM int), smallint U bigint. MMeHa THUIIOB int2, int4 u
int 8 BEIXOOST 3a PaMKH CTAHOapTa, XOTsI MOTYT paboTaTh U B HEKOTOPHIX apyrux CYB]I.

8.1.2. Yucna c Npou3BOJILHOMU TOYHOCTbIO

TUI numeric MO3BOISIET XPAHUTD YHCIIA C OYEeHb OOJIBIINM KoudecTBOM 1udp. OH 0cOOEHHO PEKOMEH-
OyeTCs OJIsi XpaHEeHUs JTeHeXKHBIX CYMM U OPYTUX BeIWYHH, I'Ie BaXKHa TOYHOCTh. BEIYHUCIIEHUS C TUIIOM
numeric MalOT TOYHEIE PE3YJIbTATH, TTle 9TO BO3MOXKHO, HAalIpUMeD, IPU CJIOKEHUY, BEIYUTAaHUHU U YMHO-
xeHuu. OJHAKO OIepalliy CO 3HAYEHUSIMH numeric BHIIOJIHAIOTCS TOpas3fo MeajeHHee, YeM C HeIbIMHU
YMCIaM¥ WU C THUIIaMU C TIJIaBaOIel TOYKOM, OMMMCAaHHBIMU B CIIEAYIOIIEM pa3fderne.

Huxe MBI MCHOJIB3YEM CJIEAVIOIINE TEPMUHBI: MdcWwmabd 3HAaYEeHUS numeric OIpenesieT KOIUYeCTBO
OeCATHUYHLIX ITU(P B IPOOHOM YaCTH, CIIpaBa OT JECITUYHON TOYKH, a MOYHOCMb — 00IIee KOJIHUeCTBO
3HAYMMEIX ITU(DP B YHCIIE, T. €. KOIUYECTBO IudpP 10 00e CTOPOHEI IeCATUYHOM TOuKH. Hampumep, YuCIo
23.5141 uMmeeT TOYHOCTL 6 U MaciuTad 4. lleounciIeHHble 3HaUYeHUsT MOXKHO CUMTATh YHCJIaMU C Mac-
mrrabomM 0.
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Ins cronbua TuIa numeric MOXKHO HACTPOUTh U MAKCUMAIbHYIO TOYHOCTD, 1 MAaKCHMaJIbHBIN MacIITad.
Cronber Tuna numeric 00BABASIETCS CJIEAYIOMINM 00pa3oM:

NUMERIC (rounocTh, Macmrab)

To4yHOCTEL HOIXKHa OBITH MOJIOZKUTEJILHOM, a MAcIITad ITOJIOKUTEILHBIM MJTH PaBHBIM HYIIIO. AanepHa-
TUBHBIN BapUaHT

NUMERIC (TOUYHOCTE)
ycTaHaBnuBaeT Macitab 0. Popma:
NUMERIC

0e3 yka3zaHus TOYHOCTH U MaciiTaba co3maeT cTobell TUlla «<HeorpaHuYeHHOe YUCII0», B KOTOPOM MOXK-
HO COXPaHSTh YMCJIOBEIE 3HAYEHUS JII000M OJIMHEL IO IIpenesa, 00yCIIOBIEHHOT 0 peanu3anuei. B cTomnb-
1Ie 3TOTO THUIIa BXOOHBIE 3HAYEHUS He OyOyT IPUBOOUTHCS K KaKOMY-Tub0 Macmitaby, Torma Kak B CTOJIO-
1ax numeric C SBHO 3aJaHHEIM MacCIITaO0OM 3HAYEHUS MOATOHSIOTCS Mo 3TOT MaciuTab. (Ctanmapt SQL
YTBEPXOAET, YTO 10 YMOIYAaHUIO [JOJIXKEH yCTaHaBIMBaThCA MaciiTabd 0, T. e. 3HaUYEHUS OOJIKHEI IIPUBO-
OUTHCS K HenbiM yuciiaM. OgHaKO MBI CYMTAaeM 3TO He OYeHb IT0JIe3HBIM. Ecniu [ Bac BakKHa IepeHo-
CUMOCTh, Bcerfa yKa3blBaliTe TOUHOCTb U MaciiTab SBHO.)

IIpumMeuyaHnue

MakcuManbHas TOYHOCTh, KOTOPYIO MOXKHO yKa3aTh B 00bSIBJIEHUH THUIA NUMERIC, paBHa 1000. [Insa
CTOIOIIOB TUIla «HEOTPaHWUYEeHHEIN NUMERIC» CYIIECTBYIOT IIpefelibl, onucaHHble B Tabnuie 8.2.

Ecnu maciTab 3HavyeHus, KOTOPOe HYKHO COXPaHUTh, IIPEBLIIIaeT 00bsIBI€eHHEIN MaciTad cTonbiia, cu-
CTeMa OKPYTJIMT ero [0 3aJaHHOTro Kojin4yecTBa u¢p nocjie TOUYKU. ECu XKe IMocjie 3TOro KOJIUYEeCTBO
uudp cjaeBa B CYMMe C MacIITaboM IIPEBLICUT 0OBSIBIIEHHYIO TOYHOCTh, IPOU30UIOET omInbKa.

YucnoBele 3HaUYeHUA (GU3NUECKU XpaHATCA 6e3 KakKux-ITub0o MOMOHSIONINX HYJIeN cjieBa WK CIIpasa.
Takum o6pa3omM, 00BABIAEMbIE TOYHOCTh U MaciiTab cTonblia onpenenaoT MaKCUMalbHEH, a He PUKCcH-
POBaHHBIN pa3Mep xpaHeHus. (B 9ToOM CMEICTIe THII numeric OOJbIIE MOX0XK Ha THI varchar (n), 4eM Ha
char (n).) IeiCTBUTENbHEIA pPa3Mep XPaHEHUS TaKOTO 3HAUEHUs CKIaAbIBaeTCS U3 OABYX OaMT A1 KaXK-
IO¥ TPy U3 YETHIPEX ITUGP U AOMOITHUTEIBHEIX TPEX-BOCHMHU OAMUT.

B momonHeHme K OOGBIYHELIM YHCJIOBEIM 3HAYEHUSAM THII numeric IIPMHUMAaET CJIeayIlliue CIielihaJIbHbIe
3HA4YeHHusd:

Infinity
—Infinity
NaN

OHU IPeaCcTaBIsIOT 0ocoOble 3HaYeHus, onucanuble B IEEE 754, cOOTBETCTBEHHO «O@CKOHEYHOCTL», «MHU-
HyC 66CKOHEYHOCTL» U «He YHCJI0». 3allMChIBas 3TH 3HAYEHUS B BUIE KOHCTAHT B KoMaHAe SQL, ux HyXK-
HO 3aK/Iio4YaTh B alloCcTPOdbl, HallpUMEpP TaK: UPDATE table SET x = '-Infinity'. Peructp cuMBOIIOB
B 3THUX CTPOKaX HE BaXKEH. B kauecTBe aAJIbTEPHATUBEI 3HAYEHUA GeCKOHe‘-IHOCTI/I MOTYT 6bITb 3alIMCaHBbI
KaK inf M —-inf.

3HaueHUs1 OGECKOHEUHOCTM COOTBETCTBYIOT OXKHIOaHUSM C TOYKM 3pPeHus MaTeMaTuku. Hampuwmep,
Infinity mmoc mo0oe KOHeYHOe 3HaueHHe PaBHO Infinity, KaK M Infinity IUIIOC Infinity; HO
Infinity MHHYC Infinity Haé€T NaN (He YHCJIO0), IOTOMY YTO B pe3yJjibTaTe IIOJIydaeTCs HeoIlpene-
néHHocTsb. OOpaTUTe BHUMaHNWE, YTO OECKOHEYHOCTh MOXKET OLITh COXpaHeHa TOJIbKO B CTOIOIE THUIIa
«HEOTPaHUYEHHHIN numeric», IOTOMY YTO OHA TEOPETUYECKU MPEBHIIIAET JII000M KOHEYHHIH Tpeest To4-
HOCTH.

3HaueHue NaN (He YMCJIO) UCIIONb3YeTCs OJIs IIPEeOCTaBIeHUsI HEeOIIPEeOelEéHHBIX Pe3yIbTaTOB BhIUHCIIE-
Huu. Boo6ie, mobast ormepalnus ¢ NaN BEHIDAET B pe3yabTaTe TOXe NaN. EmMHCTBEHHOE MCKIIOYEHHE CO-
CTaBIISIIOT OIlepalliu¥, KOTOPhIe HAIOT OOWH U TOT K€ Pe3yIbTaT [Jis JII060T0 YMCI0BOTO 3HAYEHUS, KO-
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HEYHOro uiu 6ECKOHEUYHOT0 — 3TOT Pe3yabTaT OyImeT BhImaBaThCSA U OJist NaN. (IIpuMep 3TOT0 IpUHIMIIA:
pe3yIbTaToOM BO3BEIEHHUS NaN B HYJI€BYIO CTEIIeHb OyOeT equHUIla.)

IIpumeuyanue

B GONBIIMHCTBE peanu3aluil «He YHUCiIo» (NaN) CUMTAeTCs He PaBHBIM JII0O0OMY APYyroMy 3HAaYEeHHUIO
(B TOM UHCIIEe ¥ CaMOMY NaN). YTOOH 3HAaUEHUA numeric MOXKHO OBIJIO COPTUPOBATE M UCII0IH30BATh
B OpeBOBUOHEIX UHIEeKcaX, Postgres Pro cunrtaet, 4ToO 3Ha4E€HUA NaN paBHEL APYT OPYIY U [IPU 3TOM
0OoJIbIIIe JII0OBIX YMCJIOBBIX 3HAYEeHUH (He NaN).

Tumnsl decimal M numeric paBHO3HauHL. O0a 3TH THUIIA ONKMCAHEI B cTaHmapTe SQL.

ITpu OKPYTI€HUH 3HAYEeHUM THUII numeric BHIHAET YKMCIO, OOJIbIIee IO MOIYIIIO, TOTda KakK (Ha OOJIbIINH-
cTBe mnaT¢OpPM) THUIIEI real U double precision BBEIAIOT OnMKalinee 4éTHOe Ynciao. Hampumep:

SELECT x,
round (x: :numeric) AS num_round,
round (x: :double precision) AS dbl_round
FROM generate_series(-3.5, 3.5, 1) as x;

X | num_round | dbl_round
______ +___________+___________
-3.5 | -4 | -4
-2.5 | -3 | —2
-1.5 | -2 | -2
-0.5 | -1 -0
0.5 | 1 | 0
1.5 | 2 | 2
2.5 | 3 2
3.5 | 4 | 4

(8 rows)

8.1.3. Tunbl C N1aBalOLLLEN TOYKOM

Tumnbl maHHBIX real U double precision XpaHAT OPUOMUKEHHBIE YHUCIIOBLIE 3HAYEHUS C IIePEeMEHHOM
TOYHOCTBI0. Ha Bcex moaiepK1uBaeMbBIX B HACTOSIIEee BpeMsI ITaTGopMax 9TU TUITHI peau3yoT CTaHIapT
IEEE 754 ponst fBOMYHOM apudMETUKH C TIJIaBaloIlel TOYKOM (C OOUHAPHOM U IBOMHOM TOYHOCTBIO COOT-
BETCTBEHHO), B TOM M€EpPeE, B KaKOl ero NoagepK1BaloT IIPOIleCCOp, ONlepallioHHas CUCTeEMa U KOMIIMIIS-
TOP.

HeTouHOCTE 3mecCh BEIPA2KAETCA B TOM, YTO HEKOTOPEIE 3HAYEHUS, KOTOPEIE HEJIb354 npeoGpaaoBaTb BO
BHy'TpeHHI/Iﬁ Q)OpMaT, COXPaHAKTCA HpI/I6HI/I}KéHHO, TaK YTO IIOJIYYEHHO€ 3Ha4YeHHne MO2XKeT HECKOJIBKO
OTJIMYATBCA OT 3aIlIMCAHHOTO. praBJ’IeHI/Ie HOJIO6HBIMI/I omubOKaMu U UX PacCIIpoCTpaHeHue B IIpomecce
BBEIYHCJIEHUU SIBISETCS IIpegMeTOM HU3YYEeHHs LEeJIOTO pa3fgeila MaTeMAaTHUuKU U KOMHBIOTepHOfI HAYKH, U
30eChb HEe paCCMaTPHUBAETCsA. MEI OTMETHM TOJIBKO ciaenymonuiee:

* Ecnu BaM HY2KHa TOYHOCTH IIPU XpaHEHUN U BRIYUCIEHUIX (HalpUMep, OJI OeHEeXHEBIX CyMM), UC-
HOHB3yfITe BMECTO 9TOI'0 THII numeric.

e Ecau BBl XOTHUTE BBITIOIHATH C 3TUMH THUIIAMU CJIOXKHBIE BHIYUCIIEHUS, UMeEIoIre OOJIbIITYI0 BaXK-
HOCTB, TIIATEJIPHO M3YYUTE peann3aliiio Olepalui B Ballel cpeae U 0COOeHHO MoBeieHne B Kpaw-
HUX ciy4dasx (0eCKOHeYHOCTh, aHTHUIIEPEIIOTHEHUE).

+ TIpoBepKa paBeHCTBa ABYX YHCEJI C IJIABAIOIEN TOYKOM MOXKET He BCerjga gaBaTb 0XXKUIaeMBIH pe-
3yJIbTaT.

Ha Bcex mommepXKuBaeMBIX ceiuac miaTdopMax TUII real MOXKET COXPaAHUThb 3HAYEHUS IIPUMEPHO OT
1E-37 mo 1E+37 c TOYHOCTBIO He MeHbIIe 6 mecaTUYHbIX MUudp. TUI double precision mpeamaraet
3Ha4YeHus B AuarnaloHe npubmusutenbHo oT 1E-307 mo 1E+308 u ¢ TOYHOCTRIO He MeHbIne 15 mudp.
ITomBITKa COXPAHUTH CJIMIIKOM OOJIBININE MUITH CIIUIITKOM MaJleHbKHe 3HaYeHHUs NPUBeNET K omnbKke. Eciu
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TOYHOCTH BBOOMMOTI'O YHCJIa CJIMITIKOM BE€JIMKad, OHO 6y11€T OKDPYTJIEHO. HpI/I IIOIIBITKE COXPAHHUTHh YHCIIO,
6IH3KO0e K 0, HO HenpeagCTaBUMO€ KdK OTIIMYHOE OT 0, HpOHBOfI)IéT omrmbKa AHTHUIIEPEIIOTIHEeHU A.

ITo yMoOT9aHHUIO YHCJIa C IJIaBalOIel TOYKOM BLHIBOOSATCS B TEKCTOBOM BHOE B KpaTUaHIIeM TOYHOM [ecCs-
TUYHOM IIpeNCTaBI€HUN; BEIBOOUMOE HEeCSITUUYHOEe 3HAaYeHKWe OKa3hIBaeTcdA Oojiee GJIM3KUM K M3HAUallb-
HOMY OBOMYHOMY YHCIIy, YeM JIio00oe Opyroe 3HadYeHue, IPeacTaBUMOe C TOH e TBOMYHOIN TOYHOCTHIO.
(OmHako BHIBOOHMMOE 3HAYEHHE B TEKYIIel pealnu3aliui HUKOTma He HaXOOUTCSA MOYHO ITocepenrnHe MexX-
IOy OByMS OPEeICTaBUMBIMH IBOMYHLIMY 3HAYEHUSIMH, BO N30exKaHKe PAaCIPOCTPAHEHHOM OMINOKH C PyHK-
IHUSMH BBOMA, HE YUYMTHIBAIOIIMMH KOPPEKTHO IIPABUJIO OKPYTJIEHHS OO0 OMHKAMUIIEero 4€THOro.) BEIBO-
OuMoe 3HaYeHHe MOXKeT 3aHMMaThb He Oosnbine 17 3HaYaIluX OeCATUYHBLIX UG OJId THIA float8 U He
6omnbirne 9 udp Ona Tuma floatd.

IIpumeuanue

IIpeo6bpa3oBaHie B KpaTYaHIIni TOYHLIA BU IPOU3BOAUTCS ropa3no ObICTpee, YeM B TPAOUIOH-
HOe€ TIpefiCTaBJIeHUE C OKPYTJIEHUEM.

I711 COBMECTHUMOCTH C pe3y/IbTaTaMH, BHHaBa€MEIMU CTAapPBIMU BepcusiMu Postgres Pro, u yMeHbBIIIEHUST
TOYHOCTH BBEIBOOUMEBIX UHCEJI, KOTHa 3TO Tpebyercs, B mapamerpe extra float digits MozkHO BHIOpaTh
TakK’kKe BapHaHT OKPYTIEHHOTO OecITUYHOro BeiBoga. Co 3HaueHneM 0 BOCCTaHABIMBAETCS OEHCTBOBAB-
11ee paHee 10 YMOJIYaHHMIO OKPYTJIEHNE Yncia A0 6 (Oys Tuna floatd) unu 15 (o float 8) 3HAUYAIIUX Je-
CATHUYHBIX ITUGP. [Ipy OoTpUIlaTENbHBIX 3HAUEHUSIX YHUCIIO 3HAYAIINX TU(P YMEHbIIAETCS AOMIOITHUTEb-
HO; HAITpUMep, IIpH -2 pe3ynbTaT OymeT okKpyriieH no 4 nnu 13 1uudp, COOTBETCTBEHHO.

ITpu mo6om 3Havenuu extra float digits, 6ombimem 0, BEIOMpaeTcst KpaTyaninee TOUHOE IIPENCTaBIEHUE.

IIpuMmeyanue

ITpunoxkeHus:, KOTOPHIM OBITM HYKHBI TOYHBIE YHUCJIOBBIE 3HAUEHUS, PAHbIIE 3aaBaiy Ojs mapa-
meTpa extra float digits 3Hagenue 3, 4TOOBI MONMYUUTEH UX. OHU MOTYT HPOOOJIXKAThH UCIIOJTE30BaTh
9TO 3HAYEHUE [JII MAaKCUMAJIbHOM COBMECTUMOCTH C PA3HBIMU BEPCUSIMHU.

B gomonHeHUe K OOBIYHBLIM YHMCJIOBLEIM 3HAYEHUSIM THITHI C IJIaBalolley TOYKOM IIPUHUMAIOT CIIeOyroIiue
CIiIelIMaJIbHbIE€ 3HAYEHWA:

Infinity
—Infinity
NaN

OHU IPeaCcTaBIsIOT ocoOble 3HaYeHus, onucanuble B IEEE 754, cOOTBETCTBEHHO «OE@CKOHEYHOCTL», «MHU-
HyC 66CKOHEYHOCTBL» U «He YHUCJI0». 3alMChiBas 3TH 3HAUYEHUS B BUIe KOHCTAHT B KoMaHAe SQL, Ux HyXK-
HO 3aKII4aTh B allocTPodbl, HATPUMEDP TaK: UPDATE table SET x = '-Infinity'. Peructp cuMBOIOB
B 9THUX CTPOKaX He BaxeH. B KauecTBe anbTEePHATUBHI 3HAUEHUST OECKOHEYHOCTH MOTYT OBIThH 3aIllMCaHBI
KaK inf 1 —-inf.

IIpumMeuyanue

Cormacuo IEEE 754, NaN He OOJIKHO CUHTAThCSA PABHEIM JTI000MY OAPYyroMy 3HAYEHHUIO C IJIaBalo-
e TOYKOM (B TOM 4YHCJIEe U caMOMYy NaN). YToOBI 3HaYEHHUS C IIJIaBaloIed TOYKOM MOXKHO OBLIO
COPTUPOBaTh U UCIIOJIb30BaTh B ADEBOBUIHEIX UHIEKCaX, Postgres Pro cuuTaet, 4TO 3HaUYEeHUS NaN
PaBHEL OIPYT OPYTY, ¥ IPU 3TOM OO0JIbIIEe JTIOOBIX YUCJIOBBIX 3HAUYEHUH (HE NaN).

Postgres Pro Takxke nopmepzkuBaeT dopMaThl float U float (p), OTOBOPEHHEIE B cTaHmapTe SQL, mus
YKa3aHusa HETOYHBIX YHCJIOBEIX TUIIOB. 34ECh p OIpenesiseT MUHUMAaJIbHO JOIYCTUMYIO TOYHOCTDL B 080-
uuHbix 1mudpax. Postgres Pro BocripuHUMAaeET 3auCh OT float (1) A0 float (24) Kak BHIOOP TUIIA real, a
3aIIUCh OT float (25) OO float (53) KakK BBIﬁOp TUIIa double precision. 3HaueHUusa p BHE OOIIyCTHMOTI'O
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gualria3OHa BBEI3BIBAIOT OHII/IGKY Ecnu float YKa3bIBa€TCA oe3 TOYHOCTH, IIOJpPa3yMeBaeTCsa THUII double
precision.

8.1.4. NocnepoBaTesibHble TUMNDbI

IIpuMmeyanue

B sToM pa3perne onuckiBaeTcst cuenududHeri ais Postgres Pro cmoco6 co3manust crtonbia ¢ aBTo-
yBenuuyeHueM. [Ipyroi cnocod, COOTBETCTByIOMME cTaHmapTy SQL, 3aKimiodyaeTcs B HMCIIOIb30Ba-
HHUM CTOJIOIIOB MOeHTU(GUKAIINY U paccMaTpuBaeTcs B onucauuu CREATE TABLE.

Tunel JaHHBIX smallserial, serial U bigserial He SBISIOTCHI HAaCTOAIIUMHU THIIAMH, a IIpencTaBiIsAioT
co6oit IpocTO yIoOHOE CPENCTBO /IS CO3MaHUS CTOJIOIOB C YHUKAIBHBEIMY UaeHTUGUKaTopaMu (1momob-
HO€ CBOKCTBY AUTO_INCREMENT B HeKOTOpHIX CYB]I). B Tekyler peanu3aluu 3alUCh:

CREATE TABLE wmMg_Tabmunser (
umMdg_cronbrga SERIAL

)i

PaBHO3HaA4Ha CIIEOYIOIINM KOMaHOaM:

CREATE SEQUENCE wmg_rabauiel_uMda_cronbra_seq AS integer;
CREATE TABLE wmMg_Tabmunser (
umMda_cronbrga integer NOT NULL DEFAULT nextval ('mMg_ rabnuyel_umMg_cTonbra_sed')
)i
ALTER SEQUENCE mMg Tabnuyel_uHMg _cTonabra_seq OWNED BY wummMg rabuauiel. uMd_CTONbOI[a;

To ecTb Ipu ompenesieHUW TAKOT'0 TUIIA CO3TAETCS IIETIOYUCIIEHHBIM CTOJI0ell co 3HaYeHUEeM II0 YMOJI-
YaHWIO, U3BJIEKAEMHEIM M3 reHepaTopa IIociiegoBaTelbHOCTU. YTOOH B CTONOEIl HENb3s1 OLIJIO BCTAaBUTh
NULL, B ero ompeneneHue noOaBisgeTcs orpaHWYeHHe NOT NULL. (Bo MHOTHX ciydasiX TakxKe MMeeT
CMBICII MOOABUTE [IJIsT 9TOTO CTOJIOIIA OrpaHuYeHusI UNIQUE UM PRIMARY KEY [OJISI 3QIMTHI OT OITHOO0YHOTO
mobGaByieHUsT OyOIMPYIOIIUXCS 3HAaUYEeHUHM, HO aBTOMaTUYECKH 9TO He npoucxonurt.) [locnemHss KoMaHOoa
OITpefesisieT, YTO MOCIeA0BaTEeIbHOCTh «IIPUHAAJIEKUT>» CTOJIOIYy, TaK YTO OHa OyImeT ymaJjieHa Ipu yhaa-
JIEHUH CTOJIOIA UITH TaOIUIIE.

IIpuMmeyanue

Tak Kak TUIIBI smallserial, serial U bigserial peanu30BaHbl Yepe3 MOCIEOOBATENbHOCTH, B
YHCJIOBOM PSOY 3HAYEHWI CTOJIOIIa MOTYT 00pa30BBIBATLCS IPOIIYCKH (MIH «OHIPBEI»), HaxKe eCJIN
HUKaKWe CTPOKM He yOalsaIuCh. 3HaUYeHNe, BhIIeJIEHHOE U3 II0CJIeq0BaTEIbHOCTH, CUNTAaeTCH «3a-
OelCTBOBAaHHBIM», JaXKe eCJIM CTPOKY C 3THMM 3Ha4YeHHEeM He yOaJoCh BCTAaBUTb B TaOmHIly. DTO
MOXKEeT IIPOM30UTH, HAITpUMep, HIPU OTKaTe TpaH3aKIuH, moOaBisdoIlel maHHble. CM. omucaHue
nextval () B Pa3mene 9.17.

YT0O6HBI BCTABUTH B CTOJNOEI] serial cienymiiee 3Ha4eHue IMoCjIea0BaTeJIbHOCTHU, €EMY HY2KHO IIPDUCBOUTH
3Ha4YeHHe I10 YMOJIYaHHUIO. 9TO MOXKHO cHenaTh, MO0 UCKITIOYUB €r0 U3 CIMUCKa CTOJIOIOB B ommeparTrope
INSERT, 1100 C IIOMOIIIBIO KJTI0YEBOI'0O CJIOBa DEFAULT.

HMeHa THUNOB serial M seriali PAaBHO3HAYHEI: OHU CO3OAI0T CTOJ'I6LILI integer. Tak ke sIBIAIOTCS CHU-
HOHHMAaMMU UMeHA bigserial U serial8, HO OHU CO30AIOT CTOJ'I6LU>I bigint. Tun bigserial ciaenyetT uc-
IIOJIL30BaAaTh, €CJIU 3a BCE BpeMs 2KU3HU Ta6J'II/II_II>I IIJIAHUPYETCSA UCIIOJIB30BATh 0OoJbllIe yeM 2 3HAYEeHUH.
u HAKOHEI], CHHOHUMAaMH SBJIFIOTCSA MMeEHA TUIIOB smallserial M serial2, HO OHH CO3OAl0T CTOJ'I6€H
smallint.

ITocnegoBaTeTbHOCTH, CO3MaHHAS OJI CTONONA serial, @BTOMATHUYECKU yOAISETCS IPU YOAJIeHUU CBSI-
3aHHOrO cTobua. IlocnemoBaTeIbHOCTE MOXKHO yOAJIUTh U OTAEIBHO OT CTONI0LA, HO IIPU 3TOM TaKiKe
OymeT ymajieHo onpenesieHre 3HaUYeHUS 110 YMOIT9aHHTIo.
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8.2. 1eHe)XHble TUMNbI

THI money XPaHUT OEHEKHYIO CYMMY C (GDMKCHPOBAHHOM APOOHOM 4acThio; cM. Tabmuirty 8.3. TOYHOCTD
IpoOHOM YaCTH OmpefesseTcss Ha YPOoBHe 0a3bl JaHHHIX TapaMeTpoM lc monetary. st guama3oHa, II0-
Ka3aHHOTO B TabIuIle, MPeanosiaraeTcs, YTO YHUCIIO COIEPKUT ABa 3HAKAa II0CiIe 3alsaTol. BxogHbIe gaH-
HBIe MOTYT OBITH 3aMlMCAHBI IO-Pa3HOMY, B TOM YHCJIE B BU[E LIEJIbIX ¥ OPOOHBIX YHCEI, a TaK¥XKe B BUOE
CTPOKH B IIeHEeXXHOM ¢opMaTe, Harmpumep '$1,000.00'. BEIBOOATCS 3T 3HAaYEHUST OOLIYHO B IEHEXKHOM
¢dopmarTe, 3aBUCSIIEM OT PETHOHAIbHBIX CTAHOAPTOB.

Taoaumna 8.3. [leHeXKHbIe THIIBI

AMmsa Paszmep Onucanue OIuama3oH

money 8 bauT OeHeXHas cymMMa -92233720368547758.08 ..
+92233720368547758.07

Tak KakK BLIBOAMMEBIE 3HAYEHHUS 9TOT'0 TUIIA 3aBUCST OT PETHOHAJIbHBIX CTAHAAPTOB, MOILITKA 3arPy3UTh
OaHHBIE TUIIA money B 6a3y HAHHEBEIX C OPYTHM IIapaMeTPOM lc_monetary MOIKeT OBITh HeyHmadHoOU. Bo
u3bexkaHue MogoOHBIX TpoOIeM, ITPeKae YeM BOCCTaHaBIUBATh KOITHIO B HOBYIO 0a3y MaHHBIX, yOeouTech
B TOM, 4TO ITapaMeTp lc_monetary B 3TOH Oa3e OAHHBIX IMeeT TO 2Ke 3HadeHue, 4YTO U B HCXOHHOﬁ.

3Ha4YeHUus TUIIOB numeric, int ¥ bigint MO2XHO IIPUBECTHU K THIIY money. Hpeo6pa30BaHH${ THUIIOB real
1 double precision Tak Xe BO3MOXKHEI Yepe3 TUII numeric, HAIIpUMEpP:

SELECT '12.34'::float8::numeric: :money;

OpHakKo MCIOIL30BaTh YHCIIA C MJIABAIOIIEH TOYKOH s MeHEeXHEIX CYMM He PEKOMEHYeTCs U3-3a BO3-
MOXKHEIX OIIMOOK OKPYIJIEHHUS.

3HaYeHHE money MOXKHO HNPHUBECTH K THUILy numeric 0e3 moTepu TOYHOCTHU. [IpeoOpa3oBaHUE B APyTrUe
THUIIBI MOXKET OBITh HETOYHBIM U TaKzKe [OJIZKHO BBITIOIHSATHCS B [IBA 3Talla:

SELECT '52093.89'::money: :numeric::float8;

ITpu meneHWM 3HAYEHWS THUIIA money Ha II€JIOE YMCJIO BHIIOJIHSIETCS OTOpachiBaHUE OPOOHOM YacTu U
moyydaeTcs 1ejoe, 6nuxkariinee K Hy 0. YToObI ITOIyYUTh PE3YIbTAT C OKPYTI€HUEM, BHITIOJTHUTE Jelie-
HUe 3HAYEeHUS C IIJIaBalollel TOYKOM MM NMPUBEOUTE 3Ha4YEeHMEe THUIMa money K numeric [0 AeJIEHUS, a
3aTeM IPUBEOUTE Pe3yIbTaT K TUNY money. (ITocnemHuil BapuaHT OPEOIOYTUTEIIFHEE, TAaK KaK HCKIIIO-
JaeT PUCK I10Tepu TOYHOCTH.) Korga 3HaueHre money OEIUTCS Ha APyroe 3Ha4YeHUe money, Pe3yIbTaTOM
OyneT 3HaYeHUe TuNa double precision (TO €CThb IIPOCTO YUCIIO, HE IeHEeXKHAs BeJIMUMHA); NeHeXHbIe
eOUHULIEI U3MEPEHUS PU JeJIeHUN COKPaIlaloTCs.

8.3. CUMBOJIbHbIE TUMNbI

Taonuma 8.4. CHMBOJ/IBHBIE THIIBI

Hmsa Onucanue

character varying( n), varchar( n) CTPOKa OrpaHUYEHHOU IePEMEHHON OIUHBI

character( n), char( n) CTPOoKa QUKCUPOBAHHOM OJIMHBI, HOIIOTHEHHAST
mpobemamMu

text CTPOKa HEOTPaHUUYEHHOM ITIepeMEHHON IIUHEI

B Tabnuue 8.4 nmepeducsieHb CUMBOJILHBEIE TUIIL 00111€T0 Ha3HAaYeHNs, HOCTyIIHEe B Postgres Pro.

SQL omnpepessieT 0Ba OCHOBHBIX CUMBOJIBHEIX TUIIA: character varying (n) U character (n), A€ n — II0-
JIoKUTEenbHOE uncio. O6a 3T THIIA MOTYT XPaHUTh TEKCTOBEIE CTPOKH IMJIMHOM 10 n CHUMBOJIOB (He 0auT).
ITomBpITKa COXpPaHUTDH B CTOJIOIE TAKOTO THUIIa 00jlee OIUHHYIO CTPOKY IIPUBEHOET K OIHMOKe, eCIIU TOJTBKO
BCe JIUIITHME CHUMBOJIH HE SIBJISIOTCS mpobenamMu (Torma OHM OyOyT yCedYeHBI 10 MaKCHUMAaJIbHO MOMYyCTH-
MOU ONTHHEBI). (9TO HECKOIBKO CTPaHHOE HCKITIOUeHNe MPOOUKTOBaHO cTaHmapToM SQL.) Ecnu mnuHa co-
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XpaHsIeMOU CTPOKU OKa3hIBAeTCs MEHbINe 00bSIBIEHHON, 3HAaUEeHUs TUIlA character OYOYT DOIOIHATCS
npobeylaMy; a TUI character varying IPOCTO COXPAHUT KOPOTKYIO CTPOKY.

ITpu mOMBITKE SIBHO MPUBECTHU 3HAYEHUE K TUITY character varying(n) WU character (n), 4aCThb CTPO-
KM, BEIXO[SIAas 3a TPAHUIY B n CHMBOJIOB, YIaIseTCs, He BEI3bIBAs OIIUOKHU. (DTO TaKKe MPOOUKTOBAHO
crtaHgaptoM SQL.)

3anucHu varchar (n) M char (n) SIBISIOTCS CHHOHMMAaMH character varying(n) U character (n) COOT-
BEeTCTBeHHO. Eciiu n 3ajaHO, OHO HOOJIZKHO OBITH OOJIbIIIe HYJIA M MeHbIe uim paBHO 10485760. 3anucu
character 6e3 yKa3aHUS OJIUHBI COOTBETCTBYET character (1). Eciu XKe OnvHa He yKa3bIBAeTCs OIS
character varying, 9TOT TUI OyOEeT IPUHUMATL CTPOKM JIIOO0OT0 pa3Mepa. ITO IMOBEIEHUE SIBIISIETCS
pacmupenueM Postgres Pro.

ITomumo aToro, Postgres Pro npepnaraeTr TUII text, B KOTOPOM MOXKHO XPaHUTh CTPOKHU IIPOM3BOJILHOU
OIuHBL. XOTS THUII text He OIMCaH B cTaHmapTe SQL, ero nognepxkuBaioT 1 HeKOTophie apyrue CYB]I SQL.

3HayeHUs TUIla character GU3NYECKU OOIOJHAIOTCA IpobeaMu 00 n CUMBOJIOB U XPaHATCS, a 3aTeM
oToOpaXkaroTcs B TaKoM Bupae. OOHaAKO IPK CPaBHEHWU OBYX 3HAUeHUM THUIIA character HOMIOJHAIOIINE
Ipo6ensl CYUTAIOTCSA He3HadalluMU U UTHOPUPYIoTCcs. C IpaBulaMi COPTUPOBKY, I'Ile IPOOENbHEIE CUM-
BOJIBI ABISAIOTCS 3HAYAIIUMU, 9TO I0BefeHUe MOXKeT IPUBOAUTE K HEOXKUIaHHEIM pe3yibTaraM, Hallpu-
Mep SELECT 'a '::CHAR(2) collate "C" < E'a\n'::CHAR(2) BepHET true (ycsoBue OymeT UCTUHHBIM),
x0T B lokanu C cuMBoJI pobena cuuTaeTcs O0bllle CUMBOJIa HOBOM CTPOKU. IIpu npuBefeHU 3Hade-
HUS character K OPYI'OMY CUMBOJILHOMY THIIY HONOJHSIOMNe IIPoOeNtl 0TOpackBalTCAa. 3aMeThbTe, YTO
9TU IPOOEJIEl Hecym CMEICIIOBYIO Harpy3Ky B TUIIaX character varying M text U B IpOBepKax IO madb-
JIOHaM, TO €CTb B LIKE U PEeTyJISIPHBIX BHIPa’KEeHUIX.

Kakmne “MeHHO CUMBOJIBI MOXKHO COXPaHUTh B 9TUX TUIIAX HJAaHHBIX, 3aBUCHUT OT TOT'0, KakKoi Habop cuM-
BOJIOB OBIT BEIOpaH MpU co3gaHuy 0as3kl JaHHBIX. OmgHaKo cuMBOII ¢ KomoM O (MHorma Ha3biBaeMbiit NUL)
COXPaHUTh HEMb35, BHE 3aBUCUMOCTH OT BEIOpaHHOTr0 Habopa CUMBOJIOB. 3a IMOOAPOOHOCTSIMU 0OPaTUTECH
K Pazgeny 23.3.

[t xpaHeHUsT KOPOTKOM CTPoku (mo 126 6aiiT) TpebyeTcs OOIOMHUTENbHEIM 1 6aliT nitoc pa3mMep caMoit
CTPOKH, BKJIIOYAs JOMIOJIHSIOMMEe TPoOesibl OJis THUIA character. I CTPOK OnuHHee TpebyeTcs He 1,
a 4 momoONMHUTEeNbHEIX OaliTa. CCTeMa MOXKET aBTOMAaTU4YeCKH CXKMMATh OJIMHHBIE CTPOKH, TaK 4YTO (pu-
3UYECKUU pa3Mep Ha OUCKe MOXKeT ObITh MeHbIne. OueHb OJIWHHEIE TEKCTOBBEIE CTPOKU IIEPEHOCSTCS B
OTHOenbHEIe TaOIUIILI, YTOOR OHU He 3aMeIssau paboTy ¢ ApyruMu cToJOaMu. B mob6oM cnydyae MaKCH-
MaJIbHO BO3MOZKHBIN pa3Mep CTPOKHU cocTaBiseT okomno 1 I'B. ([lomycTuMoe 3HaYeHUE n B OOBSIBIEHUU
THUIIA JaHHBIX MEHBIIIE 3TOT0 YHUCIA. ITO OOBSICHSIETCS TEM, YTO B 3aBUCHUMOCTH OT KOJMPOBKU KaXKIbIH
CHMMBOJI MOXKET 3aHMMaTh HECKONbKO 0GalT. Eciu BB XKejlaeTe COXpaHSATH CTPOKU 6e3 OIMpemnesiEHHOTO
mpenesia OJIMHBI, UCIIONb3yHTe TUTIH text UJIU character varying 0€3 yKa3aHUS [JIUHEL, a He 3aJlaBaliTe
Kakoe-u00 00JIbIIIoe MaKCUMaJIbHOE 3HaYEeHUe. )

ITogcka3ka

ITo 6BICTPOMENCTBUIO 3TU TPU TUIIA TPAKTUUYECKU He OTJIMYAlOTCA OPYT OT OApyra, He cuuTas 605b-
IIIeTo pa3Mepa XpaHeHUs [Jjig TUIla C HOIOJIHAIOMMMY TpobelaMyu U HECKOJIBKUX MAIIUHHLIX Olle-
paiui ojis MpoBePKU [JIUHEBL IIPU COXPaHEHUM CTPOK B CTOJIOIlE C OTpaHUYEHHOMN OTUHOMN. XOTS B
HekoTopeix CYB]I tunm character (n) paboraet 6vicTpee apyrux, B Postgres Pro sTo He Tak; Ha
mene character (n) OOBIYHO OKA3bIBAETCS MeJIEHHEee OCTAIbHEIX TUIIOB M3-3a 00JIbIIEr0 pa3Mepa
OaHHBIX U Oojlee MenjIeHHON COPTUPOBKHU. B GONBIIMHCTBE CIIydaeB BMECTO HEro Jydlie IIpuMe-
HATH text UJIU character varying.

3a nHpopMalren 0 CHHTaKCHCe CTPOKOBEIX KOHCTAHT oOpaTtuTech K [logpa3meny 4.1.2.1, a 00 uMeromux-
cs1 orepaTopax ¥ GYHKUIUSAX BEl MOXKETe yY3HaTh B ['11aBe 9.

IIpumep 8.1. Ucnnonb30BaHHEe CHMBOJIBHBIX THIIOB

CREATE TABLE testl (a character(4));
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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');

CQIIMBKA: 3HaueHWe He yMemaeTcd B Tun character varying(5)

INSERT INTO test2 VALUES ('too long'::varchar(5)); —-—- 49BHOe yceueHUe
SELECT b, char_length(b) FROM test2;

b | char_length
_______ +_____________
ok | 2
good \ 5
too 1 | 5

OyHKIUA char_length paccmaTpuBaeTcsa B Paspgerne 9.4.

B Postgres Pro ecTh emié gBa CUMBOJbHBEIX THUNA (PUKCUPOBAHHOMN OJIUHBI, IPUBENEHHBIE B Tabnule 8.5.
THuo name CO30aH MOJ/1bKO OJisd XpaHeHUusd I/IJIeHTI/I(I)I/IKaTOPOB BO BHYTpeHHI/IX CUCTEMHEIX T&6TII/ILI8.X U He
npenHa3HadeH OJ1si OOBIYHOI0 IPUMEHEHHUSI IOJIb30BaTeIsIMU. B HacTosIIIee BpeMs ero OJIMnHa COCTaBIIs-
eT 64 6aiita (63 ASCII-cuMBOJIa IUTIOC KOHEYHBINM 3HAK), HO B HCXOOHOM Kofe C OHa 3amaéTcs KOHCTAaH-
TOM NAMEDATALEN. DTa KOHCTaHTa OIpPeneseTcss BO BpeMsI KOMITHUIISAINY (1 €€ MOKHO MEHSITb B OCOOBIX
clydasix), a KpoMe TOro, MaKCHUMaJIbHas OJIMHA II0 YMOJYaHUIO MOXKeT OBITh YBeIWYeHa B CJIEHYIOIINX
Bepcusx. Tun "char" (oOpaTuTe BHUMaHNE Ha KaBBIYKH) OTJIMYAETCS OT char (1) TeM, YTO OH (haKTH-
YeCKM XPaHUTCS B ogHOM OaiiTe. OH MCIIONb3yeTCS BO BHYTPEHHUX CUCTEMHBEIX TaOJIHIIax AJjIsi TPOCTHIX
Iepedyucie .

Taonuia 8.5. CnernuajbHbBIEe CHMBOJILHBIE THIIBI

Hms Pa3mep OnucaHue

"char" 1 6auT BHYTPEHHUN OOQHOOANTHBIN TUT

name 64 Garita BHYTPEHHUU TUII OJIT UMEH 00b-
€KTOB

8.4. 1BOUYHbIE TUNbI AAaHHbIX
st XpaHeHUs OBOWYHBIX JAHHBIX TPegHa3HaYeH TUM bytea; cM. Tabnuuy 8.6.

Taoiumna 8.6. IBOHYHBIEe THIIBI JAaHHBIX

Hmsna Pazmep Onucanue
bytea 1 mnu 4 GaiiTa IJIIOC caMa OBOWYHAS CTPOKA OBOWYHAS CTPOKA MEePEeMEHHOU
OJIMHEL

IIBOMYHBEIE CTPOKH MPEOCTaBIISIIOT COO0I ITOCIem0BaTeIbHOCTh OKTETOB (0aMT) 1 UMEIOT OBa OTIMYUS OT
TEKCTOBBIX CTPOK. BO-TIepBHIX, B IBOMYHBIX CTPOKAX MOZKHO XPaHUTh OalTH ¢ KomoMm 0 ¥ APYTUMU «HeIle-
yaTaeMbIMU» 3HaYEHUSAMHU (OOBIYHO 3TO 3HAYEHHUS BHE OeCATHYHOro muama3oHa 32..126). B TeKCTOBEIX
CTPOKaxX HeJb3sl COXPaHSATh HyJIeBble OAWTH, a TaKXKe 3HAUEHWs U II0CJIeOBATEIbHOCTH 3HAYEHUM, HE
COOTBETCTBYIOIIHE BHIOPAHHON KOOHUPOBKE 6a3bl MaHHBLIX. BO-BTOPHIX, B OIEpPAIUIX C TBOMYHLIMU CTPO-
KaMu 06pabaTeIBalOTCA OAWTHI B YMCTOM BHIE, TOTHA KaK TEKCTOBEIE CTPOKM 00pabaTEIBAIOTCS B 3aBUCH-
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MOCTH OT A3BIKOBBIX CTAHOAPTOB. To ecTp, IBOUYHELIE CTPOKHU OobIe IIOOXOOAT OJId OAaHHBIX, KOTOPHBIE
IIPOTPAMMUCT BUOUT KAK «IIPOCTO 6aﬁTbI>>, da CUMBOJIBHEBIE CTPOKH — [OJId XPaHEHHUSA TEeKCTa.

Tun bytea noppepzkuBaeT ABa popMaTa BBOJAa U BEIBOHA: «II€CTHAAIIATEPUYHBIN» U TPAOUIIUOHHBIN O
PostgreSQL ¢opmart «cnermocnenoBaTeIbHOCTEM». BxogHbIEe TaHHBIE NPUHUMAIOTCI B 000ux ¢hopMaTax,
a dopMaT BHIXOOHHEIX MAaHHBIX 3aBUCUT OT IlapaMeTpa KoHpurypauuu bytea output; mo ymomgaHUIO BhI-
OpaH mecTHaOIlaTEPUYHLIN. (3aMeThTe, UTO IIeCTHAAIlaTePUYHEIN popmaTr OblT BBenEH B PostgreSQL
9.0; B paHHUX BEPCUSIX U HEKOTOPHIX IIporpaMMax oH He OymeTt paboTaTsk.)

Cranpapt SQL ompenensieT Opyroi TUI OBOUYHBIX JAHHBIX, BLOB (BINARY LARGE OBJECT, OOJIBIIION ABO-
UYHBIM 00BeKT). Ero BxomHOM ¢hopmMaT oTnudaeTcss oT GopMaToB bytea, HO GYHKIIMY U OII€PATOPH! B OC-
HOBHOM T€ €.

8.4.1. lLlectTHapuaTepuyHbin popMaT bytea

B «mrecTHapmaTepuyHoOM» popMaTe OBOUYHEBIE TaHHBIE KOOUPYIOTCS OABYMS IIeCTHAALlATEPUYHBIMHU LM -
pamMu Ha Oa¥T, IPU 9TOM IIepBas IKdpPa COOTBETCTBYET cTapiuM 4 6utam. K momydyeHHON CTPOKe [o-
OaBnseTcs npedukc \x (4TOOH OHA OT/IMYAiach OT hopMaTa CIEILIIOCIeq0BaTEIbHOCTH). B HEKOTOPHIX
KOHTEKCTax 0OpaTHYIO KOCYI0 YePTY HY?KHO 3KPaHUPOBaTh, MpoaybiuposaB eé (cM. [Togpasmen 4.1.2.1).
BBoguMeIe mecTHaAIIaTEPUYHEIE IIU(PEI MOTYT OBITEH B JTFOOOM PETUCTPE, a MeXAY IapaMu Iudp momyc-
KaroTcs mpoOenbHEIE CUMBOJIEL (HO He BHYTPHU Maphl U He B HadaJie ITOCIeI0BaTeIbHOCTH \x). ITOT dop-
MaT COBMECTHM CO MHOXKECTBOM BHEIITHUX MPUIIOKEHUN U IIPOTOKOIOB, K TOMY 2Ke 00BIYHO IIpeobpasy-
eTcs OrICTpee, TO3TOMY IIPEANoYTUTEIbHEE UCTIOIb30BaTh €T0.

I[Tpumep:

SET bytea_output = 'hex';

SELECT '\xDEADBEEF': :bytea;
bytea

\xdeadbeef

8.4.2. ®dopmMaT cneuynocsenoBaTesIbHOCTEMN bytea

dopMaT «CIeNIIoCIeIoBaTeIbHOCTEN» TPAOUIIMOHHO UCII0Ib30Basica B Postgres Pro gnsa 3HaveHuyl Tuma
bytea. B HEM IBOMYHAas CTPOKa IIPECTABISIETCS B BUIE ImocnenoBaTeibHOCTH ASCII-cuMBOTOB, a 6aMTHI,
HemnpenacTaBuMbie B Buae ASCII-cuMBOIIOB, IepenaloTCs B BUIe CIIeINocenoBaTeIbHOCTeH. DTOT hopMaT
MOXKeT OLITh yOoOeH, eClIU C TOYKU 3PEeHUs IMPUI0KEHUS MpeacTaBjieHne 0alT B BUIe CUMBOJIOB UMEET
cMmbicii. Ho Ha mpakTuKe 9TO OOBIYHO CO3MAET IMYTAHUIY, TaK KaK OIBOUYHBIE U CUMBOJIBHbBIE CTPOKU MO-
TYT BRITJISIAETh OOUHAKOBO, @ KPOME TOTO BHIOpAHHBINM MEXaHU3M CIIEIIIOCIeqOBaTENbHOCTENM HOBOJILHO
HeYKIII0XK. [I03TOMYy B HOBBIX ITPUIIOXKEHUIX 9TOT opMaT 0OBIYHO HE CTOUT MCII0JIb30BaTh.

IlepenaBas 3HAYEHUS bytea B ¢popMaTe CIIEIIOCIEI0BaTEILHOCTH, OAUTHI C OnIpeneIEHHEIMY 3HAYEeHU-
SIMA He06X00UMO 3alUCHIBATEH CIEIMAIbHBIM 00Pa30M, XOTS TaK MOXMCHO 3alMCHIBATh M BCE 3HAUEHUS.
B ob11eM Bupme Aj1sl 9TOro 3HaYeHUe 6aliTa HYy>KHO ITpeoOpa30BaTh B TPEX3HAUYHOE BOCBMEPUYHOE YUCIIO
u no6aBUTH epeq HUM 00paTHYI0 Kocyio 4yepTy. CamMy oOpaTHYIO KOCYI0 4epTy (CMMBOJI C AeCATUYHBIM
KomoM 92) MOKHO 3alucaTh B BUE ABYX TaKUX CUMBOJIOB. B TaGmurie 8.7 nmepeducieHbl CUMBOJIBI, KOTO-
phle HYKHO 3alUCHBATh CIIEINOCIEN0BATEIbHOCTSIMHU, U ITPUBEEHEl albTePHATUBHEIE BapUAHTHl 3allu-
CH, €CJIM OHU BO3MOIKHHI.

Ta0auma 8.7. CnenmocjienoBaTe/ IbHOCTH 3allHCH 3HAYE€HUH bytea

decsaTuuHOE OnucaHue Cnenmnocienona- |[[Ipumep IIecTHaomare-

3HaYeHHe O0auTa TeJILHOCTH BBO- pUYHOE Impen-
oa CTaBJIeHHe

0 HYyJIeBOM OauT "\000" "\000"'::bytea \x00

39 anocTtpod "rUrpna| '\047' |''''::bytea \x27
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HecsiTuuHoe Onucanune Cnenmocienosa- (IIpumep ITecTHanuare-
3HaYeHue daMTa TeJIbHOCTH BBO- pHUYHOE Ipen-
oa CTaBJIeHHe
92 obOpaTHas Kocas "N\ ' mnm '\134' |'\\'::bytea \x5¢
4epTa
ot 0 mo 31 u ot «HelleyaTaeMele» |E'\\xxx' (BocbMe-|'\001'::bytea \x01
127 mo 255 0OadTHI pHUYHOE 3HAUYEHUE)

TpeﬁoBaHI/IH SKPaHUPOBAHUA HenevamaembviX CHMBOJIOB OIIPeneIA0TCA A3bIKOBEIMU CTaHOAPTaMH. HHo-
Ir'ola TaKKue CUMBOJIEI MOTYT BOCIIDUHUMATHCA U 6e3 CIIELITIOCIEI0BATEJIbHOCTEMN.

AmnocTpodbl OIKHEI TyOIMPOBATHCS, KaK IIOKa3aHo B Tabmuile 8.7, MOTOMY YTO 3TO 00s3aTEJIbHO IS
m000% TeKCTOBOM CTPOKM B KoMaHIe SQL. ITpu ob1eM pa3bope TeKCTOBOM CTPOKHM BHEIITHNE alloCTPOMEI
yOuparTCcs, a KaXKaas IIapa BHYTPEHHUX CBOJUTCS K OMHOMY CUMBOITY. TakuM o0pa3oM, pyHKITUS BBOIA
bytea BUOUT BCETO OAMH anloCTPod, KOTOPHIM OHa oOpabaThiBaeT KakK OOBIYHBEIN CUMBOJI B JaHHEBIX. [[y6-
JIMPOBATh XK€ 00paTHYIO KOCYIO YepPTy IIPU BBOAE bytea He TPeOYyeTCsi: 3TOT CUMBOJI CUUTAETCS O0COOBIM
¥ MeHseT noBefeHne QyHKIIMH BBOOA, KaK IToKa3aHo B Tabule 8.7.

B HEKOTOPHIX KOHTEKCTax oOpaTHast Kocast 4YepTa [OoJIKHa OyO0IupoBaThCSA (OTHOCUTEILHO IIPUMEPOB BBI-
1Ie), Tak Kak npu o61eM pa3bope CTPOKOBBIX KOHCTAHT Hapa TaKUX CUMBOJIOB OyHeT CBefieHa K OJHOMY;
cMm. [Togpazpmen 4.1.2.1.

IlaHHBIE Bytea 10 YMOTYaHUIO BEIBOOSTCS B IIeCTHamaTepudyHoM popmarte (hex). Ecliu moMeHsITh 3Ha4e-
Hue bytea output Ha escape, «HemmeyaTaeMble» OAUTH IIPEACTABISIOTCS B BUIE COOTBETCTBYIOIIUX TPEX-
3HAYHLIX BOCBMEPUYHEIX 3HAUEeHHM, KOTOPBIE IPeOBaPSIIOTCS OOHOM 00paTHOM KOCOUM YepTou. BobInH-
CTBO «IleYaTaeMbIX» 0alTOB MPEACTABIIAIOTCS OOBYHBIMKM CHMBOJIaMHU M3 KJIIMEHTCKOTO Habopa CHUMBO-
JIOB, HAIIPUMeEP:

SET bytea_output = 'escape';

SELECT 'abc \153\154\155 \052\251\124"'::bytea;
bytea

abc klm *\251T

BaiiT ¢ mecstuyHbM KomoM 92 (oGpaTHas Kocasi YepTa) IPU BEIBOAE AyOIUPyeTCs. DTO UITIOCTPUPYET
Tabnuua 8.8.

Taoauna 8.8. CrienmociieoBaTe/ILbHOCTH BLIXOTHBIX 3HAaYEeHHH bytea

OecsaTuuHoOE Onucanue Cneunnocienona- |[Ipumep BeIBOOHMBIN pe-
3HaYeHHe OaMTa TEeJIbHOCTH BbI- 3yJabTaT
BOIa
92 obOpaTHas Kocast |\\ "\134"'::bytea \\
yepTa
ot 0 mo 31 u oT «HemedyaTaeMbele» |\xxx (3Ha4YeHUue "\001'::bytea \001
127 mo 255 0alThH OariTa)
ot 32 mo 126 «regyaTaeMble» IIpencTaBJieHue U3 |'\176"': :bytea ~
OalTH KJIMEeHTCKOI'O Ha-
6opa CUMBOJIOB

B 3aBUCHMOCTH OT IIPUMEHsIEMOM KIIMEHTCKOM Oubnuoreku Postgres Pro, mist mpeoOpa3oBaHus 3HaUe-
HUM bytea B CIIEIICTPOKU U 0OPATHO MOTYT ITOTPe0OBATHCS HONOJIHUTEJIbHEIE NecTBusA. Hanpumep, ecinu
IpUJIokKEeHNWe COXPaHseT B CTPOKaX CUMBOJIEI IIepeBOla CTPOK, BO3MOIKHO MX TaK¥Ke HY>KHO OyneT mpef-
CTaBUTH CIENIIOCIeN0BaTEIbHOCTIMU.

8.5. Tunbl paTbl/BpeMeHm
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Postgres Pro mompmepzkuBaeT MONHBEIM Habop TUIIOB HaThl M BpeMeHu SQL, mokazaHHbIN B Tabnuie 8.9.
Omepaiiuu, BO3MOXKHEIE C 3TUMH THUIaMHU OaHHBIX, onucaHbl B Pasmerne 9.9. Bce maTel cUuMTalOTCS IO
I'puropuaHckOMy KajleHAaplo, Jaxe [OJi1 BPEMEHHU [0 eT0 BBeIeHU (3a JOIOJIHUTEILHEIMU CBEIEHUSIMU
ob6paTtuTtech K Pasmeny B.6).

Ta6aumna 8.9. Tunsel JaThl/BpeMeHH

HNmsa Pa3zmep Onucanue Haumenbinee |HaubGonbmiee |TouyHOCTH
3HaYeHHe 3Ha4YeHHue
timestamp 8 GauT IaTa U BpeMd 4713 po H. 3. 294276 H. 3. 1 MUKDPOCEKYH-
[ ( p) ] (6e3 gacoBoro oa
[ without nosca)
time zone ]
timestamp [ ( |8 6auT maTta u BpeMs ( |4713 po H. 3. 294276 H. 3. 1 MUKpPOCEKYH-
p) 1 with C YaCOBEIM II051- ma
time zone coM)
date 4 Gaiita mata (6e3 Bpe- |4713 mo H. 3. 5874897 H. 3. 1 meHb
MEHHU CYTOK)
time [ ( p) ] |8 6aut BpeMs cyTok ( [00:00:00 24:00:00 1 MUKDPOCEKYH-
[ without 0e3 maThl) ma
time zone ]
time [ ( p) 1 |12 6aut BpeMsa nH4 (6e3 |00:00:00+1559 |24:00:00-1559 |1 MUKpPOCEKYH-
with time IaTkl), C 9aco- ma
zone BBIM IIOSICOM
interval | 16 GanT BpeMeHHOU UH- |-178000000 et |178000000 et |1 MUKPOCEKYH-
mong ] [ ( TepBal oa
p) ]

IIpumMeuyaHnue

Craupmapt SQL TpebyeT, 4TOOBI TUII timestamp HOAPA3yMeBal timestamp without time zone
(Bpemst 6e3 wacoBoro mosica), u Postgres Pro cnegyeT atomy. [J11 KPaTKOCTH timestamp with time
zone MOXKHO 3alucaTh KakK timestamptz; 3TO pacuupeHue Postgres Pro.

THHbItime,timestampliintervalHpHHHMaHIFHeo633aTeHBHoe3HaquHeTOHHOCTH;LOHpeﬂeHHKHHeQ
CKOJILKO 3HAKOB II0OCJIe 3allSITOM AOJI?KHO COXPaHSIThCA B CeKyHaax. IIo yMom4aHHIO TOYHOCTh He OTrpaHu-
yuBaeTCsd. [lomyCcTuMEBIe 3HaQUEHUA p JiexkaT B uHTepBase oT 0 mo 6.

Tumn interval HONONHUTEJIFHO IIO3BOJISET OrPAHUYHUTL HAaGOp COXpaHsIEMBIX MOJIed clemyomuMu ¢pa-
3aMu:

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
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3aMeThTe, YTO €ClINu YKa3aHbl M non4, U TOYHOCTE p, YKa3aHHe no/g OOJIZKHO BKJII0O4WaTh SECOND, TaK KakK
TOYHOCTE IIPMMEHHUMa TOJIBKO K CEKyHIIaM.

Tunm time with time zone ompefnesieH ctaHmapToM SQL, HO B ero ONIpelesieHUU OINMCAHBEl CBOMCTBA
COMHUTEJIFHOU IIeHHOCTH. B OONBIINHCTBE ClIydaeB CO4YeTaHue THUIIOB date, time, timestamp without
time zone W timestamp with time zone yJOBJIETBOPSET BCE HOTpeﬁHOCTI/I B (I)YHKI_II/IOHaJIbHOCTI/I mat/
BpeMeHH, BOSHUKAIOIINE B IIPUJIO2KEHUAX.

8.5.1. BBopa paTtbi/BpeMeHMm

3HaYeHUS OaThl ¥ BPEMEHHW IMPUHUMAIOTCS IIPAKTUYEeCKH B JTI000M palyMHOM ¢dopMmaTte, BKimodas 1SO
8601, SQL-coBmecTumbll, TpaguumoHHb# popmaT POSTGRES u gpyrue. B HeKoTOphIX hopmMaTax Iops-
IOK IOaThl, Mecslla ¥ rofa BO BBOOUMOM JaTe HEOOQHO3HAYEH U [T09TOMY IIOAAepKUBAETCS SIBHOE OIIpefe-
nenue dopmara. [I71g aToro nmpegHa3HadeH mapameTrp DateStyle. Korma o uMeeT 3HaYeHue MDY, BBIOU-
paeTcsa MHTepHOpeTauus MeCAI-OeHb-Toll, 3Ha4YeHWI0 DMY COOTBETCTBYET OEHBL-MECSI-TOM, a YMD — TOM-
MeCsal-IeHb.

Postgres Pro o6pa6aTriBaeT BBOOUMbIE 3HAaUEHUS OaThl/BpeMeHU OoJjiee TUOKO, YeM TOTro TpebyeT CTaH-
mapT SQL. Tounble npaBuiIa pa3bopa OaThl/BpeMEHU M paclio3HaBaeMble TEKCTOBEIE II0JI, B TOM YUCIIE
Ha3BaHUS MecCdlleB, JHeM HeleIu U YaCOBBIX II0SCOB ONMUCAHH B [Ipunoxenuu B.

ITomHuTE, YTO MI0OBIE BBOOUMEIE 3HAUEHUS OATH M BPEMEHU HY2KHO 3aKJII0YaTh B allOCTPOQH], KaK TEK-
CTOBBIE CTPOKH. 3a OOMOIHUTEIbHOM nHpopMaluen oopaTtutecs K [Togpasmeny 4.1.2.7. SQL nmpegycmaTt-
pHUBaeT CIeOyIoINui CUHTaKCUC:

run [ (p) 1 'BHaueHwue'

3mech p — HeobOs13aTeIbHOE YKa3aHKue TOYHOCTH, OIpede’Isiolee YHCI0 3HaKOB II0CJIe TOYKH B CeKyHIaxX.
TouHOCTE MOKEeT OBITEH OITpeienIeHa OJIs TUIIOB time, t imestamp ¥ interval B mHTepBasne ot 0 go 6. Eciu
B ompefesieHuU KOHCTAHTHEl TOYHOCTh He YKa3aHa, OHa CYUTAETCSA PaBHOU TOYHOCTU 3HAYEHUS B CTPOKE
(#0 He Oombine 6 1udpP).

8.5.1.1. AaThbl

B Tab6nuue 8.10 mpuBemeHE HEKOTOPEIE JOIIYCTUMEIE 3HAYEHUS TUIIA date.

Taoauma 8.10. BBoguMsbie JaThl

IIpumep Onucanue

1999-01-08 ISO 8601; 8 ssuBaps B mM000M pexkuMe (peKoOMeHayeMbli popmar)

January 8, 1999 BOCIIPMHHUMAETCS OOHO3HAYHO B JIIOOOM pexkuMe datestyle

1/8/1999 8 sHBaps B pexxuMe MDY u 1 aBTycTa B pexkuMe DMY

1/18/1999 18 aEBaps B pexXuMe MDY; HEOONyCTUMAas gaTa B OPYTrUX pexKuMax

01/02/03 2 auBapsa 2003 r. B pexxume MDY; 1 ¢eBpansg 2003 r. B pexxume DMY
u 3 ¢peBpansg 2001 r. B pexxume YMD

1999-Jan-08 8 sHBaps B 1I000M pexRuMe

Jan-08-1999 8 ssHBaps B M1060M pexkuMe

08-Jan-1999 8 suBaps B 11060M pexRuMe

99-Jan-08 8 sTHBaps B peXuUMe YMD; omnOKa B OPYTUX peRUMax

08-Jan-99 8 ssHBapsi; ommbKa B PEXKUME YMD

Jan-08-99 8 ssHBaps; omnOKa B pesKuMe YMD

19990108 ISO 8601; 8 asuBaps 1999 B nro6oM pexuMe

990108 ISO 8601; 8 ssuBaps 1999 B mo60M pexxuMe

1999.008 rog 4 OeHb roga

J2451187 I0JINaHCKUU JeHb
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IIpumep Onucanue
January 8, 99 BC 99 mo H. 5.

8.5.1.2. Bpemsa

J:[J'IH XPpaHEHUud BPEMEeHH CYTOK 0e3 OAThI IIPedHA3HAYEeHbI TUIIBI time [ (p) 1 without time zone H
time [ (p) ] with time zone. THII time 0e3 YTOYHEHUS 3KBUBAJIEHTEH TUITY time without time zone.

[omycTuMble BBOOUMBIE 3HAYEHUS 3TUX TUIIOB COCTOSAT M3 3aIllMCU BPEMEHU CYTOK U He00sI3aTeJIbHOTO
yKazaHu4 4acoBoro nosica. (Cm. Tabnuiy 8.11 u Tabnuny 8.12.) Ecyiu B 3HaUEHUY [JI4 TUIIA t ime without
time zone YKa3bIBAETCS 9aCOBOU IOSIC, OH IIPOCTO UTHOPUPYyeTcs. Tak ke OymeT HTHOPUPOBATHCS OaTa,
eclu eé yKas3aTh, 3a UCKIIOYEHHEM CJIydaeB, KOTJa B YKa3aHHOM HacCcOBOM IIOsICE IIPUHAT IIepexon Ha
JIeTHEE BpPeMs, HallpuMep America/New_York. B JaHHOM ciydyae ykKa3aTh AaTy HEOOXOOUMO, YTOOHI CHU-
cTeMa MOoTJla OIIpelesIUuTh, IPUMeHseTCs JIU OOBIYHOe U JIeTHee BpeMs. COOTBETCTBYIOIIEe CMelleHue
YacoBOI'0 IT0osCa 3alMChIBAETCSA B 3HAUYEHUU time with time zone M BHIBOOUTCHA 6€3 U3MEHEHHUM, OHO
He NPUBSI3aHO K aKTUBHOMY Y4aCOBOMY IIOSICY.

Ta6auna 8.11. BBoogumMoe BpeMst

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 1 04:05; AM He MeHseT 3Ha-
YeHUe BpeMeHU

04:05 PM TO Ke, 4TO ¥ 16:05; gachl JOIXKHEBL OBITH
<=12

04:05:06.789-8 ISO 8601, ¢ wacoBLIM IOSICOM B BHU[E
cMmerenusa ot UTC

04:05:06-08:00 ISO 8601, ¢ wyacoBEIM IOSICOM B BUE
cMmetnenus ot UTC

04:05-08:00 ISO 8601, ¢ wyacoBBIM IOSICOM B BHU[E
cmetmnenus: ot UTC

040506-08 ISO 8601, ¢ yacoBBIM IOSICOM B BU[E
cmetenus: ot UTC

040506+0730 ISO 8601, c wacoBLIM IOSICOM, 3aJlaBae-
MBIM HeleJIOYHCIEeHHBIM CMEeIIeHHuEeM OT
UTC

040506+07:30:00 cMmentenune otr UTC, 3agaHHOE [0 CEKYH]
(1e monyckaetcs B ISO 8601)

04:05:06 PST YaCOBOM ITOSIC 3aHaéTcs abbpeBuaTy PO

2003-04-12 04:05:06 America/New_York YaCOBOMH II0SIC 3a0aeTCs IIOJIHBIM Ha3Ba-
HHEM

Taoiuna 8.12. BBoouMbIM 4aCOBOM IOSIC

IIpumep Onucanue

PST ab6peBuartypa (Pacific Standard Time, CtanmapT-
HOe TUXOO0KeaHCKOe BpeMs)

America/New_York II0JTHOEe Ha3BaHUe 4acOoBOI0 1osica

PST8PDT yKasaHUe 4acoBOro mnosica B ctune POSIX
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IIpumep Onucanue

-8:00:00 cMeleHre 4acoBoro nosica PST ot UTC

-8:00 cMeilreHre dacoBoro nosica PST ot UTC (pacmu-
penHbIi popMmat ISO 8601)

-800 cMmelenre 4acoBoro nosica PST ot UTC (cran-
mapTHb popmat ISO 8601)

-8 cMmeleHnue 4acoBoro nosca PST ot UTC (cran-
mapTHei popmat ISO 8601)

zulu IPUHATOE Y BOEHHEBIX COKpameHue UTC

z KpaTkas popma zulu (TakXKe onperneneHa B [ISO
8601)

IToppoGHee y3HaThL O TOM, KaK YKa3bIBaeTCs 4aCOBOU 110sC, MOXKHO B ITogpasnene 8.5.3.

8.5.1.3. AaTbl u BpeMA

HOHYCTI/IMBIG 3Ha4Y€eHHud THUIIOB timestamp COCTOMAT U3 3allMCH OAThHI U BPDEMEHH, II0CJIe KOTOPOIroO MOXKeT
YKa3bIBaTbECA YaCOBOH II0sIC U HeoOs13aTeabHoe YTO4YHEeHHe AD UJIKU BC, OlIpenesdroilee 310Xy o0 HaIleu
9PHI XU Hallly 3Py COOTBETCTBEHHO. (AD/BC MO2KHO YKa3aThb U I1epe] 4YaCOBBIM II0SACOM, HO IIPEAIIOYTUTETIb-

Hee IepBHIH BapuaHT.) TakuM o6pa3om:
1999-01-08 04:05:06
u

1999-01-08 04:05:06 —-8:00

OOIIyCTUMbIe BapHUaHTH, COOTBETCTByWIIMe cTaHmapty ISO 8601. B momonHeHUe K 3TOMy IOOOepKUBA-

eTCsI PacCIpPOCTPaAHEHHBIN (hopMaT:

January 8 04:05:06 1999 PST

Crangapt SQL pa3nudaeT KOHCTAHTH THUIIOB timestamp without time zone W timestamp with time
zone II0 3HAKY «+» UIH «-» U CMEII[eHUI0 YaCOBOTO 10sica, moOaBIeHHOMY IT0Ciie BpeMeHH. CeqoBaTeb-

HO, COT'JIaCHO CTaHOaApPTy, 3allMCHU
TIMESTAMP '2004-10-19 10:23:54"
OOJIZKEH COOTBETCTBOBATL THUII timestamp without time zone, a

TIMESTAMP '2004-10-19 10:23:54+02"

THII timestamp with time zone. Postgres Pro HMKOTr{a He aHAIHU3UPYET COOepzKUMOoe TEKCTOBOM CTPO-
KH, YTOOBI OIIpeneJInNTb TUIlI 3HA4YEeHUA, U IIO3TOMY obe 3amucu GYJIYT 06p860TaHbI KaK 3Ha4YeHUusd TUIla
timestamp without time =zone. YTOOBI TEKCTOBas KOHCTaHTa oOpabaThIBalach KakK timestamp with

time zone, YKaXuTe 3TOT THUII ABHO:

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02'

B 3HAuYeHWM THUIIA timestamp without time zone Postgres Pro mpocTo UTHOPHPYET YacoBOM mosic. To
€CTh Pe3yNIbTUPYIOIee 3HAYEHHEe BEIYNCIISAETCS TOJILKO M3 MOJIed MaThl/BPeMeHN M He MONCTPAuBaeTCs

IOl YKa3aHHBIN YaCOBOM IOSIC.

s 3Ha4YeHUU timestamp with time zone, BXOOHas CTPOKa, comepzkalas SBHOE yKa3aHHE 4aCOBOTO
mosica, OymeT npeobpa3oBana B UTC (Universal Coordinated Time, BceMmupHOe KOOPAUHHUPOBAHHOE Bpe-
MS) C Y4ETOM CMeIIeHUsI JaHHOT'0 YacoBOro mosica. Ecimu Bo BXOOHOM CTPOKe He yKa3aH YaCOBOM IIOSC,
nogpa3yMeBaeTCsI 4aCOBOU IIOSIC, 3afaHHBEINM CUCTEMHBIM apaMeTpoM TimeZone u BpeMs Tak XKe IIepe-
cuuteiBaeTcsa B UTC co cMellleHUEM timezone. B 06oux ciydasx 3HaYeHME XPAHUTCS BHYTPU CHCTEMEL

kak UTC, a u3Ha4asrbHO YKa3aHHBIN UJIU IIPEAoaraeMbIi YaCOBOU II0SIC He COXPaHSIEeTCs.

Korpa 3HayeHue timestamp with time zone BEIBOOUTCSI, OHO Bcerpa nmpeobpa3yeTcst u3 UTC B TEKyIIUH
YacoOBOM MOSC timezone U 0TOOpaXKaeTCs KaK JIOKaJIbHOE BpeMsi. YTOOB IOy4YUTh BPEMS [OJIS OPYTOT0
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YacoBOI0 IT0sICca, HY2KHO T1U00 M3MEHUTH t imezone, THOO BOCIIOJIF30BATHCSA KOHCTPYKINEH AT TIME ZONE
(cMm. TTompaspmen 9.9.4).

B mpeo6pa3oBaHUsAX MEKAY timestamp without time zone M timestamp with time zone OOBIYHO IIpeEf-
mojaraeTcs, YTO 3HaYeHMWe timestamp without time zone COOEPKUT MeCTHOe BpeMs (OIS 4aCOBOTO
mosica t imezone). [Ipyroi 4acoBO MOSIC OJIsI TPpeoOpa30BaHUsI MOXKHO 3aflaTh C IOMOIIbIO AT TIME ZONE.

8.5.1.4. CneumanbHble 3HAYEHuUA

Postgres Pro ons ymo6cTBa moamepKuBaeT HECKOJIBKO CIIeIIMalbHEIX 3HAYeHUH JaThl/BPEeMeHH, IIepednc-
neHHBIX B Tabnuie 8.13. 3HaueHUs infinity M —infinity MMeIOT 0ocoboe IMpeacTaBIeHne B CUCTEME U
OHHM 0TOOpazKalTCsS B TOM K€ BHUAE, TOTOa KaK APyrue BapHaHThHl IPU YTEHUHU IIPeo0pPas3yioTCcs B 3HAUe-
HUS OaThl/BpeMeHH. (B 4acTHOCTH, now U NMOAOOHBIE CTPOKM NMPeoOpPas3yioTCs B aKTyaJibHble 3HAYEHUS
BPEMEHH B MOMEHT uTeHH.) YToOkI MCII0Ib30BaTh 9TH 3HAYEHHS B Ka4eCTBe KOHCTAHT B KoMaHgax SQL,
UX HyKHO 3aKJII04aTh B alIOCTPOPHL.

Ta6auna 8.13. CnenuaabHbIE 3HAYEHHsI MaThl/BpeMeHH

BBoaguMasi CTpoKa HonmycTuMbIe THUIIbI Onucanue

epoch date, timestamp 1970-01-01 00:00:004+00 (Touka
oTcuéTra BpemeHu B Unix)

infinity date, timestamp BpeMs IIOCJIe MaKCUMaJlbHOU Oo-
OyCTUMOU OATHI

—infinity date, timestamp BpeMsi 0 MUHUMAaJIbHOM HOIIy-
CTUMOM HOaThl

now date, time, timestamp BpeMs Hauajla TeKyIllel TpaH3ak-
ERZR%]

today date, timestamp BpeMs Hadajla TEKYIINX CYTOK (
00:00)

tomorrow date, timestamp BpeMs Hadalla CJIeAyIoImUX CyTOK
(00:00)

yesterday date, timestamp BpeMsd Hadalla IPegbIgyInnuX Cy-
TOK (00:00)

allballs time 00:00:00.00 UTC

71 1IoIy4eHus TeKyIlel maThl/BpeMeHU COOTBETCTBYIOIIEr0 THUIIa MOXKHO TaKxKe HCIIOJIb30BaTh Cleny-
tomue SQL-coBMecTUMBIE (YHKIIUM: CURRENT_DATE, CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIME M
LOCALTIMESTAMP. (CM. [Togpazmen 9.9.5.) 3aMeThTe, YTO BO BXOOHBIX CTPOKax 3Tu SQL-GyHKIIUU He pac-
TIO3HAIOTCH.

BauMaHue

BxomHble 3HAYEHUS now, today, tomorrow U yesterday BIIOJITHE KOPPEKTHO paboTaloT B UHTEP-
akKTUBHBEIX SQL-KOMaHOaxX, HO KOTOa KOMaHIbl COXPaHSIOTCSA O/ MOCHEOyIOIIer0o BBIIIOJTHEHUS,
HAIlpUMep B MOATOTOBIEHHLIX OlepaTopax, MPeOCTaBlIeHUSIX UM OIpedeneHUIX GQYHKIIUN, UX
ImoBefeHre MOXKeT ObITh HeOXKUOaHHBIM. TaKas CTPOKa MOXKeT IIpeoOpa30BaThCs B KOHKPETHOE
3HauYeHNWe BpeMeHHU, KOToOpoe 3aTeM OymeT MCIOIb30BaThCs rOpa3do M033Ke MOMEHTAa, Korga OHO
OBIIIO TONTy4YeHo. B Takux cmydasx cjefyeT HMCIONb30BaTh ogHy u3 SQL-byHKIMIM. Hanpumep,
CURRENT_DATE + 1 OymeT paboTaTbh Hafmé€xKHee, YeM 'tomorrow': :date.

8.5.2. BbiBOA paTbl/BpeMeHu

B xauecTBe BEIXOOHOTO ¢opMaTa THIIOB JaThl/BPeMeHM MOXKHO HMCIOJIL30BATh OOUH U3 YETHIPEX CTHUJICH:
ISO 8601, SQL (Ingres), TpaguuuonHbiii popmatr POSTGRES (dopmar date B Unix) unu German. Ilo
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ymosyaHuio BeIOpaH ¢popmat ISO. (Ctanmapt SQL Tpebyet, uTOOH HCIIONIb30Bajicss umenHo I1SO 8601.
IIpyroit dopmaT Ha3bBaeTcs «SQL» UCKIIOUUTENBHO 110 UCTOPUUYECKUM NpHuYuHaM.) [IpuMeps BCceX CTH-
JIel BRIBOMA MepeuncieHtsl B Tabnuiie 8.14. BoobIle co 3HaUeHUSIMHU THUHOB date M time BBIBOOUIACEH OBI
TOJIBKO YacCTh OaThl UJIM BPEMEHU M3 NOKal3aHHLIX IPUMepoB, HO co ctuneM POSTGRES 3nadeHue maTwl
0e3 BpeMeHHu BEIBOOUTCS B popmaTte ISO.

Ta6aumna 8.14. Ctuiau BbIBOJA JaThI/BpeMsi

Ctunb Onucanune IIpumep
IS0 ISO 8601, cTanmapTt 1997-12-17 07:37:16-08

SQL
SQL TPagUIIUOHHBIN CTUIIb 12/17/1997 07:37:16.00 PST
Postgres M3HavYaJIbHLIA CTUIIb Wed Dec 17 07:37:16 1997 PST
German pervoHasbHBIN CTUIID 17.12.1997 07:37:16.00 PST

IIpumeuanue

ISO 8601 yka3rIBaeT, YTO AaTa OOJIKHA OTHEJISITHCS OT BpeMeHU OYKBOM T B BEPXHEM PETUCTpeE.
Postgres Pro npuHuMaeT 3TOT ¢popMaT Ipu BBOAE, HO IIPU BHIBOJIE BCTABJIIET BMECTO T TPOOEJI, Kak
IIOKa3aHo BhHIIIE. ITO COENIaHO O YIAy4YIIeHUs YUTAaeMOCTU U OJIs1 coBMecTuMoCTHu ¢ RFC 3339 u
opyrumu CYB]I.

B ctunsax SQL u POSTGRES peHb BHIBOOUTCS Iepeq MecCslieM, eClId YCTaHOBJIEH MOpsAgok DMY, a B
MTPOTHUBHOM CJIy4dae MecCsIl BRHIBOOUTCS nepern nHEM. (Kak 9TOT mapaMeTp TakXKe BIIMSET Ha UHTEpPIIpeTa-
IO BXOOHBIX 3HaUYEeHUWU, onucaHo B [Tompa3mernie 8.5.1) COOTBETCTBYIOIIME HPUMEPH! IT0OKa3aHbl B Tab-
nuiie 8.15.

Taoiuna 8.15. CorjialieHHusi 0 MOPSIIKE KOMIIOHEHTOB IaThl

IIapameTtp datestyle |Ilopsinok nipu BBOone |IIpumep BeIBOOa

SQL, DMY nenn/mecan/ron 17/12/1997 15:37:16.00 CET
SQL, MDY vMecsgn/ness/ron 12/17/1997 07:37:16.00 PST
Postgres, DMY nesb/mecsan/ron Wed 17 Dec 07:37:16 1997 PST

B dopmate ISO wacoBoii mosic Bcerma oToOpazxKaeTCcs B BUIE YHCIOBOTO CMEIIeHUS CO 3HaKOM OTHOCH-
TEJILHO BCEMHUPHOTO0 KoopauHupoBaHHOTO0 BpemeHu (UTC); st 30H K BOCTOKY OT [ pyHBMYa 3HAK CMeIIe-
HUS TTOOXKUTEINbHEIN. CMelleHue OymeT oToOpaxkaThCsa KaK hh (TOILKO YacChl), eCIIH OHO 3aaéTCsI IIeJIbIM
YUCJIOM YacOB, KaK hh:mm, €CJIM OHO 3aJaéTCs LebIM YMCJIOM MHUHYT, WU KaK hh:mm:ss. (TpeTuit Bapu-
aHT HEBO3MOXKEH B COBPEMEHHEIX CTaHOapTaX YacCOBLIX ITOSICOB, HO OH MOXKeT MOHamoOUThCs IIpu pabdo-
Té C OTMEeTKaMH BPeMeHH, IIPefUIeCTBYIOIIUMY IIPUHATHIO CTaHAapTU3UPOBAHHBIX YaCOBHIX IT0SICOB.) B
Opyrux opmMaTax maThkl YaCOBOM MOsiC 0ToOpazxkaeTcs KaK OyKBeHHOEe COKpallleHHe, eCIHU OHO IPUHSITO
B TEKyIleM I1osice. B IpoTUBHOM ciydyae OH O0TOOpaXkaeTCsi KaK YHMCIIOBOE CMeIlleHHe CO 3HaKOM B CTaH-
maptHOM (popmaTte ISO 8601 (hh unu hhmm).

CTuib JaTH/BpEMEHU II0JIb30BaTE/Ib MOXKET BHIOPATH C IIOMOIITBI0O KOMaHA SET datestyle, TapamMeTpa
DateStyle B ¢aiine koHPUTypaluu postgresqgl . conf WU IEPEMEHHON OKPYXKeHUI PGDATESTYLE Ha cep-
Bepe WU KIIMEHTeE.

151 6ombllied THOKOCTH IIPU GOPMATHPOBAHNY BHIBOOUMOM HaTh/BPEMEHHU MOXKHO HCIIOIb30BaTh (PyHK-
IIHI0 to_char (cMm. Pa3men 9.8).

8.5.3. HacoBble nosica

YacoBble II0siCa U IIpPaBUJjla UX IPUMEHEHUS OIPEeNensioTCs, KaK Bbl 3HaeTe, He TOILKO I10 reorpaduye-
CKUM, HO ¥ TI0 IMOJIUTHYECKUM cooOpaxkeHusM. JYacoBrle Imosica BO BCEM Mupe Obliu 6onee-MeHee CTaH-
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IapTU3UPOBaHBI B HaUajle IPOIIJIOT0o BeKa, HO OHUM IIPOAO0JIXKAIOT IpeTeplieBaTh U3MeHEHN S, B YaCTHOCTH
9TO KacaeTcs Ilepexofa Ha JeTHee BpeMs. [171 pacuyéTa BpeMeHu B npouuioM Postgres Pro monyyaer uc-
TOPHUYECKHEe CBeOeHHs O IIPpaBHIaX YaCOBBIX MOSICOB U3 pacIpocTpaHEHHOU 6a3bl gaHHBIX IANA (Olson).
st 6ygyiero BpeMeHU IPEeAnoaraeTcs, YTo B 3aJJaHHOM YaCOBOM Hosice OyOyT MPOAOIXKATh OeNCTBO-
BaTh ITOCNIeIHUE MIPUHATHIE IPaBUa.

Postgres Pro cTpemMuTCs K COBMECTUMOCTH CO cTaHfmapToM SQL B Haubosiee THIUYHLIX ciydasax. OgHaKo
ctaHgapt SQL momyckaeT HEKOTOPHEIE CTPAHHOCTH IIPU CMEIIMBAaHUU THUIIOB JATHl U BpeMeHH. [IBe ode-
BUHBIE TPOOJIEMEL:

* XoTs Onsd Tulla date 9YaCOBOU ITOSIC yKa3aTh HeJIb35, 9TO MOXKHO CHejlaTh OJId TUNa time. B peanbHO-
CTH 3TO He OYEeHb II0JIe3HO, TaK KakK 0e3 maThl HEIb3sT TOYHO OIIpeneyInTeb CMEIlleHre IIPDU IIepexone
Ha JIeTHee BpeM4.

 Ilo YMOJI9YaHHUIO YaCOoBOH IT0SIC 3aHa€TCs MOCTOSTHHBIM cMelreHreM oT UTC. DTo Takxke He IT03BO-
J1deT y4€eCThb JIeTHee BpeMd IIpu apI/I(I)MeTI/I‘-IeCKI/IX onepaum?l C JaTaMy, I1epeCeKarnllnMU I'DAHUITEL
JIETHET O BPpEMEHH.

I[ToaTOMy MBI COBETYEM MCIIOIB30BATh YaCOBOU IIOSC C THUIIaMHU, BKJIIOUAIOMIMMU U BpeMsd, U OaTy. ME
He PeKOMEeHAyeM HMCIIOJIb30BaTh TUII time with time zone (XoTs Postgres Pro mopgmepzkuBaeT ero s
CTaphIX IPUJIOXKEHUU U COBMECTUMOCTH CO cTaHmapToM SQL). [I71 TUIIOB, BKJIIOYAIOIIUX TOJIBKO AATy
UJIM TOJIBKO BpeMs, B Postgres Pro npepmnonaraeTcss MECTHHIM 4YaCOBOU IIOSIC.

Bce 3HaueHus maThl U BpEeMEHM C 4aCOBBIM NOSCOM IpencTasBisiorcsa BHyTpu B UTC, a nipu nepenmade
KJINEeHTCKOMY IIPUJIOXKEHUI0 OHU IIEPEBOOSATCS B MECTHOE BpeMsI, IIPU 3TOM YaCOBOMU II0SIC II0 YMOTYaHUIO
oIpefesnseTcs mapaMeTpoM KoHburypaiuu TimeZone.

Postgres Pro mo3BossieT 3agaTh 4aCOBOM ITOSIC TPEMS CIOCOOaMMU:

* TlonHOe Ha3BaHUWE YACOBOTO II0OSICA, HAIPUMED America/New_York. Bce mommyCcTUMEIE Ha3BaHUS Ie-
PEeYHrCIeHb B IPEeACTaBJIEHNH pg_timezone_names (cM. Pa3sgen 54.97). OnpeneneHnsa 4aCOBHIX IT0S-
coB Postgres Pro 6ep€T u3 MMUPOKO pacripocTpaHeéHHoM 6a3bl IANA, Tak YTO UMeHa YaCOBHIX ITOSICOB
Postgres Pro 6yoyT BOCIIpUHUMATh U OPYTHUe IPUIIOKEHUS.

* AGOpeBuHaTypa 4acOBOT0 MOsica, HampuMep PST. Takoe ompenesieHre IIPOCTO 3afaéT CMeIeHue
ot UTC, B oTin4YuMe OT IIOJIHEIX Ha3BaHMUU II0SICOB, KOTOPBEIE KPOME TOT0 IOApa3yMeBaloT U Ipa-
BHJIa IIepexofia Ha JieTHee BpeMsi. Pacmo3HaBaeMble abOpeBHATYPHI IIEPEYNCIIEHE B IPEICTaBIIe-
HUM pg_timezone_abbrevs (cM. Pa3mern 54.96). AGGpeBUaTypPhl MOKHO MCIIOIb30BaTh BO BBOIH-
MBIX 3HAYEHUSX JaThl/BPEMEHHU U B ollepaTope AT TIME ZONE, HO He B mapaMeTpax KOHGUTypaluu
TimeZone u log timezone.

e Tlomumo aG0peBUaTyp ¥ Ha3BaHUM YaCOBHIX ITOSICOB Postgres Pro mpuHUMaeT yKa3aHUS YaCOBHIX I10-
sicoB B ctusie POSIX, kak onucano B Paznesnie B.5. 9TOT BapraHT 0OLIYHO MeHee IIPEeNIoYTUTEIEH,
4yeM HCIIO/Ib30BaHMe UMEHOBAHHOT'O YaCOBOT'0 10sCa, HO OH MOXKeT OBITh eIMHCTBEHHBIM BO3MOXK-
HBIM, €CJIM [IJI9 Hy?KHOT'0 YaCOBOI'O 1I0sica HeT 3amnucu B 6a3e gaHHBIX [ANA.

Bkpartie, pasnuune Mexnay ab6peBruaTypaMy U IIOJTHLIMY Ha3BaHUSIMU 3aKJII0Yal0TCA B cliemylomeM: ab-
OpeBUATypPHl IPELICTABIAIOT onpenesieHHbi caoBur oT UTC, a mojiHOe Ha3BaHUWe MToAgpa3yMeBaeT elle u
MeCTHOe IIPaBUJIO II0 IIepexony Ha JIeTHee BpeMs, TO €CTh, BO3MOXKHO, aBa casura oT UTC. Hanpuwmep,
2014-06-04 12:00 America/New_York IIpefiCTaBjsgeT HOIAeHb II0 MeCTHOMY BpeMeHH B Heio-HopK, uTo
IIJIsI MAaHHOTO OHS ObIIO OHI JIeTHUM BOCTOUYHBIM BpeMeHeM (EDT unu UTC-4). Tak 4To 2014-06-04 12:00
EDT o603Ha4aeT TOT Ke MOMeHT BpeMeHUu. Ho 2014-06-04 12:00 EST 3aJa€T CTaHOApPTHOE BOCTOYHOE
BpeMs (UTC-5), He 3aBucsIIee 0 TOTO, OEWCTBOBAJIO JIU JIETHEE BPEMS B 3TOT HEHD.

Maso Toro, B HEKOTOPHIX IOPUCOUKIIUAX OTHA U Ta XXKe abOpeBraTypa YaCcoBOTO IT0sSica O3HAaYasa pa3HbIe
cneuru UTC B pa3Hoe BpeMs; HampuMep, abbpeBraTypa MOCKOBCKOTO BpeMeHH MSK HeCKOIBKO JIeT O3Ha-
yama UTC+3, a 3aTeMm ctajna o3HadyaTb UTC+4. Postgres Pro o6pabaThiBaeT Takue ab0peBUaTypPHl B CO-
OTBETCTBHHU C UX 3HAYEHUSIMHU Ha 3afaHHYIO OATy, HO, KaK U C IPHMEPOM BEIIIIE EST, 3T0O He 00513aTeILHO
OyoeT COOTBETCTBOBATHL MECTHOMY I'PaXKIaHCKOMY BPeMEHHU B 3TOT [EHb.

HezaBucumMo oT (GOpPMEBI, PErucTp B Ha3BaHUSAX M abO0peBHaTypax YacCOBBIX IIOSICOB He BaxkeH. (B
PostgreSQL po Bepcuu 8.2 oH rume-To UMeJNl 3HaYeHUe, a I'ae-To HeT.)
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Hu HazBauwusi, Hu aO0peBHUaTypPHl YaCOBBIX IIOSICOB, HE 3aIUTHI B CAMOM CepBepe; OHU CUMTHIBAIOTCS U3
daiinoB KOHPUTYypalIUK, HaXOOAIIUXCS B IYTAX . ../share/timezone/ U .../share/timezonesets/ OT-
HOCHUTEJIbHO KaTajiora yCTaHOBKH (cM. Paznmen B.4).

IMapameTp KoHQuUrypaiuu TimeZone MOXKHO YCTAaHOBUTD B postgresql .conf WK JTIOOBIM OPYTUM CTaH-
OapTHBIM cI0CcO00M, ommucaHHEIM B ['1aBe 19. YacoBo# MOsiC MOXKeT OLITh TaKKe OIIPeHesi€H CIeTyIoIu-
MU CHeIlMabHBIMKA CII0CO0aMMu:

* YacoBou mosic Oy TEKYIIEero ceaHca MOXKHO YCTaHOBUTH C MOMOINBI0 SQL-kKoMaHOE SET TIME ZONE.
9TOo aylbTEpPHATHUBHAS 3aIllMCh KOMaHOH SET TIMEZONE TO, 6omee cooTBeTCTBYyomasa SQL-cTaHmapTy.

* Ecmu YCTaHOBJIEHaA IIepeMeHHasaA OKPYXKEeHUd PGTZ, KIIMEHTHL llbpq UCIIOJIB3YIOT eé 3Ha4Y€eHue, BhIIIOJI-
HAA IIPYU IIOOKJIIOYEeHUH K cepBepy KOMaHy SET TIME ZONE.

8.5.4. BBop MHTepBaJsioB

3HaYeHUs TUMNA interval MOTYT OBITh 3allMCAHBI B CIEAYIOIIEH pacIIupeHHon Gopme:
[@Q] xommuecTBO €OHHHIA [KOMHUYECTBO EOHHHIA...) [HanpaBlIeHHE]

Toe xonmuecTBO — OTO YHCIIO (BO3MOXKHO, CO 3HAKOM); enmeurna — OOHO M3 3HAYEHMM: microsecond,
millisecond, second, minute, hour, day, week, month, year, decade, century, millennium (KOTOpPHIE
0003HAaYal0T COOTBETCTBEHHO MHKPOCEKYHIBI, MUIINCEKYHbI, CEKYHObI, MUHYTHI, YaChl, THU, HeOesu,
MECSIIIbI, TOOEI, IEeCATHUIETHS, BeKa U ThICAUeJIeTHs), IN00 9TH 3Ke CJIOBa BO MHOXKECTBEHHOM 4ucie, 1udo
WX COKDPAIleHUS; HampaBaeHre MOXKET IPUHUMAThL 3HaYeHUe ago (Ha3aj) UiIu ObITh IyCTHIM. 3HAK @ SB-
nsieTcs HeoOsI3aTenbHEIM. Bce 3aiaHHbIe BEJIMUYHUHEI PA3IUYHLIX € QUHUI] CYMMUPYIOTCSI BMECTE C YUETOM
3HaKa 4yuceJl. YKa3daHue ago MEHSeT 3HaK BCEeX I10JIeM Ha IPOTUBOIIOIOXKHBIN. DTOT CUHTAKCUC TaKxXKe HuC-
IONIb3yeTCs IIPU BBIBOAE UHTEPBasa, eciu napaMmeTp IntervalStyle nmeeT 3HaueHuMe postgres_verbose.

KonuuecTBa gHEN, 4acoB, MUHYT M CEKYHI MOXHO OIIPEOEJINTh, He yKa3blBasg SBHO COOTBETCTBYIOILME
enuHULE. HampumMep, 3a0uck '1 12:59:10' paBHO3HA4YHa 'l day 12 hours 59 min 10 sec'.CodeTaHue
roja U Mecslla TaKXKe MOXKHO 3allicaTh 4epe3 MUHYC; HanpuMep '200-10' O3HAa4YaeT TO, 2Ke 4TO U '200
years 10 months'. (Ha camoM pesie TONMBKO 3TH KpaTKue (GPOpMEL pa3pelleHs cTaHgapToM SQL u oHu
HCIIOJIb3YIOTCSA IIPH BBIBOJOE, KOTda IntervalStyle HMeeT 3HAYEHHUE sql_standard.)

HNHTepBambl MOXKHO TaK’Ke 3aIllMChIBATh B BUufe, onpenenéHuoM B ISO 8601, nmubo B «hopMaTe C KOgaMu»,
OIMMCAaHHOM B pa3merne 4.4.3.2 3Toro craHgapTa, 1100 B «albTePHATUBHOM (opMaTe», OMMCAHHOM B pa3-
mene 4.4.3.3. ®opMaT ¢ KOgaMH BHITTISIOUT TakK:

P xomuuecTBO emHHHI]A [ KONHUYECTBO e€OHHHNA ...] [ T [ KOJNHUYUECTBO E©INHHHIA ...]]

CTpOKa OOJI2KHa HAYHMHATHCA C CUMBOJIa P 1 MO2KeT BKJIIOYATh TaKXXe T I1epen BpeMeHeM CYTOK. HOHyCTI/I-
MEBI€ KOOEI €EOVWHUII IIEPEYUCIIEHEI B Ta61mue 8.16. Kogbl emUHUI] MOXKHO OIIYCTUTH UJIX YKa3aThk B nr000M
IIopsAgKe, HO KOMIIOHEHTHhI BpeMEeHHU CYTOK OOJIZKHBI UATH I1I0CJIe CUMBOJIa T. B wacTHOCTH, 3HaYeHUE KOfa
M 3aBHCHUT OT TOI'O, pacCIiojlaraeTcs JId OH OO HUJIU IIOoCJie T.

Ta6aumna 8.16. Koonl egnHNII BpeMeHHbBIX HHTepBasioB 1SO 8601

Kop 3HaueHHEe

Y TOOBI

M MecsIHl (B maTe)

W Henenu

D OHU

H 4achl

M MUHYTH (BO BpEMEHU)
S CEeKyHIHI

B anbTepHaTUBHOM dopMare:

P [ rog—mecgn—nmeHbr | [ T dYacel:MHHYTH:CEKYHIObl ]
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CTpOKa [OoJIKHa HAUMHATLCS C P, a T pa3densieT KOMIIOHEHTHI MaThl ¥ BpeMeHHU. 3HaueHUs BhIpaXKaloTCs
YlcjiaMH TakK ke, KakK 1 B gaTtax ISO 8601.

ITpu 3amnucu MHTEPBAJILHOM KOHCTAHTHL C YKa3aHUEM roses WX MPUCBAaUBaHUU CTOJNOIY Tuma interval
CTPOKH C nongmMH, UHTEPIIPeTallusi HeIIOMe4YeHHBIX BeJIMYUH 3aBUCHUT OT noneH. Hal‘IpI/IMep, INTERVAL '1'
YEAR BOCIIpHHHUMaeTCd KakK 1 rom, a INTERVAL '1' — Kak 1 cekyHzma. Kpome Toro, 3HaueHus «cipaBa»
OT MEHBIIIEr0 3HAYAIIEero IOJIsl, 3aJITaHHOT0 B OIPENEIeHUU noret, IPOCTO oTOpackBaroTCs. Hampumep,
B 3aIucu INTERVAL 'l day 2:03:04' HOUR TO MINUTE GYJIYT OT6p0U_IeHbI CEeKYHIEI, HO HE JEHBb.

CornacHo ctangapty SQL, Bce KOMIOHEHTH 3HaUeHus interval momKHbl OBITH OOHOTO 3HAKA, U BEOYIITUH
MUHYC IPUMEHSETCS KO BCEM KOMIIOHEHTaM; HallpuMepP, MUHYC B 3aIllCHU '-1 2:03:04' IIPUMEHSIETCS
U K OHIO, U K YacaM/MUHyTaM/ceKyHOaM. Postgres Pro mo3BoisieT 3afaBaTh OJIsI Pa3HBIX KOMIIOHEHTOB
pa3Hble 3HAKKW ¥ TPAOUIIMOHHO oOpabaTeiBaeT 3HAK KazKOOro KOMIIOHEHTa B TeKCTOBOM IIPEeOCTaBIeHUHN
OTHOEeNbHO OT OPYTHUX, TaK UTO B JaHHOM CJIy4Yae 4acChl/MHHYTHI/CEeKYHObl OYOYT CUUTATHCS MOJIOKHUTEIb-
HBIMU. Ecnu ImapaMeTp IntervalStyle MMeeT 3HAYEHHE sql_standard,BeHYHHﬁi3HaK IIPUMEHAETCs
KO BCeM KOMIIOHEHTaM (HO TOJIBKO €CJIM OHU He cofepzKaT 3HaKHU SBHO). B IpOTUBHOM cliydae OelCTBY-
0T TPamulIMOHHEBIE mpaBuia Postgres Pro. Bo n3texanne HEOTHO3HAYHOCTH PEKOMEHAYETCS H00aBIATh
3HaK K KaxX[0My KOMIIOHEHTY C OTpHUILIaTEeIbHEIM 3HaUEeHUEM.

3HaYeHUd interval XPaHSATCS B BUIE TPEX I[€JIOYUCIIEHHBIX OJIEM: MECSIIHl, THU U MUKPOCEKYHALI. DTU
TIOJISI XPaHATCS OTHENIbHO, IIOCKOJIBKY KOJIMYECTBO OHEMN B Mecslle BapbuUpPyeTCs, a HeHb MOXKET COCTOSATh
u3 23 unu 25 49acoB IIpU IIepexofe Ha JTeTHee/3uMHee BpeMs. BxogHas CTpoKa MHTepBajia, B KOTOPOU
HUCIIOIB3VIOTCS OPyTUe eOMHULL U3MEPEHUsI, HOpMaJIu3yeTCsa B 9TOT opMarT, a 3aTeM CTaHZapTU3UPO-
BaHHBIM 00pa30M PEKOHCTPYUPYETCS AJIS BEIBOMA, HAITPUMeED:

SELECT '2 years 15 months 100 weeks 99 hours 123456789 milliseconds'::interval;
interval

3 years 3 mons 700 days 133:17:36.789

3meck HeOenu, 1oy, KOTOPBIMHU IIOHUMAIOTCA «7 mHEeun», OBLIH COXpPaHEHHI OTOEJIBHO, a MEHBIIINE U OoJbIlIIe
€OVWHUIBEI U3MEPEHNA BPEMEHU OBIIN Oﬁ'BGI[PIHeHLI Y HOPMAJIN30BAHHI.

3HaYeHHUs IOJIeN MOTYT comepzKaThb OPOOHYI0 YacTh, HAmpuMep '1.5 weeks' MM '01:02:03.45'. On-
HAKO ITIOCKOJIBKY interval COIEPKUT TOIBKO IeJIble eIUHUIIE, IPOOHEIE 3HAUYEHUS HOJIZKHEI ObITh IIPE06-
pa3oBaHH B 60jiee MeJjIKue equHUIIBL. [IpOoOHBEIEe YaCTU €OWHUII, IIPEBHIIIAIOIINX MECSIIB, YCEKal0TCI 0
1eJI0T0 Yucjla MecsleB, HallpuMep '1.5 years' Ipeobpa3yeTcsd B 'l year 6 mons'. [IpoOHBIE YacTU
Hedenb U OHEU NMepecyYUTHIBAIOTCS B lIeJI0e YUCJIO OHEeM M MUKPOCEKYH[, U3 pacdéTra, 4yTo B Mecsie 30
OHeU, a B CyTKax — 24 yaca, HanpuMep, '1.75 months' CTAHOBUTCA 1 mon 22 days 12:00:00. Ha
BBIXOZ€ TOJIPKO CEKYHIBI MOTYT UMETDH OPOOHYIO YACTh.

B Tab6mnuiie 8.17 moka3zaHO HECKOIBKO ITPUMEPOB [OIYCTUMBIX BBOOUMBIX 3HAYEHHU THUIIA interval.

Ta6auma 8.17. BBoag HHTEepBajIOB

IIpumep Onucanue

1-2 Cranpmaptubif dopmaT SQL: 1 rom u 2 Mecsiia

3 4:05:06 CranpaptHbiii dopmaT SQL: 3 gHa 4 yaca 5 MUHYT
6 CexyH[

1 year 2 months 3 days 4 hours 5 minutes 6 |TpamunuoHHEBIN (popmMat Postgres: 1 rom 2 mecsiia

seconds 3 mHs 4 yaca 5 MUHYT 6 CEKyH[

P1Y2M3DT4H5M6S «®opmMmart ¢ kogamu» ISO 8601: To ke 3HaUEHIUE,

4TO U BHIIIE

P0001-02-03T04:05:06 «AnbpTepHaTuBHBIN popmaT» ISO 8601: To ke 3Ha-
YyeHUe, YTO U BHIIIIE

8.5.5. BbiBOA MHTEepBaJsioB
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Kaxk o6bsicHsITOCE paHee, PostgreSQL xpaHUT 3HAYEHUS interval B BUMIE MECSIEB, HHEW U MUKPOCEKYH/I.
ITpu BEIBOOE 3HAUEHUWE MECSIEeB Mpeodpal3yeTcss B TOOBEl U MECSILI IIYTEM fejieHus: Ha 12. 3HaueHue B
OHSIX oToOpakaeTcs KaK eCTh. 3HaYeHHUEe B MHKPOCEKYHIaxX IIpeodpa3yeTcsi B 4achl, MUHYTHI, CEKYHIHI
¥ OOJIM CeKyHObl. TakuMm oO6pa3oM, MeCSIIEl, MUHYTH U CEKYHIOB HUKOTOa He OyayT BEIBOOUTHCS BHE AUa-
na30H0B 0-11, 0-59 u 0-59 cOOTBETCTBEHHO, TOTTa KaK oToOpakaeMble 3HAYEHHUS B rofax, JHIX 1 Yacax
MOT'yT OBITH MOBOJILHO OombimuMu. (YTOOH ImepeHecTr GOJbIIMe 3HAUYEHUS OHEW W YacOB B CIIEOyIOIIee
1oJie, MOXKHO UCIOJIb30BaTh PYHKIIUYU justify_days M justify_hours.)

dopmaT BeIBOOA TuIla interval MOXKeT OmpemensaThbcs OOHMM M3 YEeTHIPEX CTUIEeH: sql_standard,
postgres, postgres_verbose U iso_8601. BriOpaTb HYXKHBIM CTUIb IIO3BOJISIET KOMaHOa SET
intervalstyle (II0 yMOJIYaHUIO BEIOPAH postgres). IIpuMepsl GOpPMaTOB pa3HBIX CTUJIEH IOKa3aHBI B
Tabmnume 8.18.

CTunb sql_standard BEIIAET pe3ylIbTaT, COOTBETCTBYIOIIMM cTaHmapTy SQL, ecnu 3HaueHNe MHTepPBala
YIOBJIETBOPSIET OrPAaHUYEHUSIM CTaHOapTa (M COmepzKUT IuO0 TOMBKO IO M MECSII, TU0O0 TOIBKO OeHb U
BpeMSI, U IIPU 9TOM BCEe er0 KOMIIOHEHTHI OOQHOTO 3HaKa). B MpOoTUBHOM clly4dae BEIBOOUTCS I'OM-MECSI], 3a
KOTOPHIM HUIOET maTa-BpeMsi, a B KOMIIOHEHTEI [IJIsT OMHO3HAYHOCTH SIBHO HOOABIISIOTCS 3HAKH.

BriBoz B cTHIIE postgres COOTBETCTBYET hopMaty, KOTOpPEIHM Ovln1 puHAT B PostgreSQL mo Bepcuwm 8.4,
Korma nmapametp DateStyle umesn 3HaueHue IS0.

BEIBOA B cTHJIE postgres_verbose COOTBETCTBYET (popMaTy, KOTOPHIH Ob1T MpuHAT B PostgreSQL mo Bep-
cuu 8.4, Korfa 3HaueHWeM ITapaMeTpPoOM DateStyle OBIIO HE ISO.

BriBOm B cTUIE iso_8601 COOTBETCTBYET «hopMaTy C KogaMu» OIMCaHHOMY B pa3zeine 4.4.3.2 ¢dopMmaTta
ISO 8601.

Taonuma 8.18. IlpuMepsI CTUIEH BHIBOJa HHTEPBAJ/IOB

Ctuib

HNuaTepBan rog-Mecsi

HNuTepBan neHb-Bpe-
M

CMelIaHHBLIA HHTEP-
BaJI

sgl_standard

1-2

3 4:05:06

-1-2 +3 -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
6 secs

© 1 year 2 mons -3 days
4 hours 5 mins 6 secs
ago

iso_8601

P1Y2M

P3DT4H5M6S

P-1Y-2M3DT-4H-5M-6S

8.6. Jlormyeckum Tvn

B Postgres Pro ects cTanmapTHBIM SQL-TU boolean; cM. Tabnuily 8.19. Tun boolean MOXKeT UMEThH Clie-
OyIollue COCTOosiHus: «true», «false» u Tpetre cocrtosiHue, «unknown», KoTopoe npepcrasiaseTrcs SQL-

3HaueHueM NULL.

Taoauma 8.19. JIoru4eCcKHuH THII JaHHBIX

AMms

Paszmep

OnucaHnue

boolean

1 6auT

COCTOdHHE: NCTHHAa HUJIN JIOXKDb

Jlornyeckue KOHCTAHTHI MOT'YT IIPEOCTaBIIATECA B SQL-3anpocaX ClIeOyIIMrMHU KJIIIOYE€BBEIMU CJIOBAMMU
SQL: TRUE, FALSE M NULL.

OyHKIUS BBOJA JAaHHBIX THIIA boolean BOCOPHUHUMAET CIEOYIOINE CTPOKOBBIE ITPEACTABIEHUSA COCTOS-
HUus «true»:

true
yes
on
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1

U criemylolue mpencTaBieHns cocTosHus «false»:

false
no
off

0

Tak>ke BOCIPUHUMAIOTCS YHUKAJIbHEIE TPe(GUKCH 3TUX CTPOK, HAIIpUMeED t UM n. PETUCTP CUMBOJIOB HE
UMeeT 3Ha4YeHusI, a Ipo0eTbHBIe CUMBOJIBL B HaYasie ¥ B KOHIIE CTPOKU UTHOPUPYIOTCH.

(I)YHKI.II/IH BBIBOOA OAHHBIX TUIIA boolean BCerga BI:IJIaéT t WU f, KaK II0OKa3aHo B HpHMepe 8.2.

IIpumep 8.2. Ucnoinb30BaHUE THIIA boolean

CREATE TABLE testl (a boolean, b text);
INSERT INTO testl VALUES (TRUE, 'sic est')
INSERT INTO testl VALUES (FALSE, 'non est'
SELECT * FROM testl;

)i

a | b
e
t | sic est
f | non est

SELECT * FROM testl WHERE a;

t | sic est

KmnroueBrie cnoBa TRUE U FALSE SIBASIOTCS NPEOIOYTUTEILHEIMU (COOTBETCTByOIINMU cTaHOapTy SQL)
OIS 3alUCH JIOTMYeCKUX KOHCTaHT B SQL-zampocax. Ho BBl Takke MOXKeTe HCIOIb30BaTh CTPOKO-
BHIE IIPEOCTaBJIEeHUs, KOTOpPble OOIIyCKaeT CUHTAKCHUC CTPOKOBBIX KOHCTaHT, OMKCaAHHHIU B [logpasme-
ne 4.1.2.7, HanpuMep, 'yes'::boolean.

3aMeTbTe, 4YTO IIPH aHalu3e 3allpoCa TRUE M FALSE aBTOMATH4YECKH CUYHUTAIOTCA 3HAYEHHUsSIMHU THIIA
boolean, HO AJii NULL 3TO He TakK, IIOTOMY 4YTO eMy2MOXGﬂ7COOTBeTCTBOBaTBJHOGOﬂ tun. [losTomy B
HEKOTOPBIX KOHTEKCTaX MOZXKeET HOTpGGOBaTBCH IIpUBECTH NULL K THIIY boolean SIBHO, HallpuMep TakK:
NULL: :boolean. C OpPyro¥ CTOPOHEI, IPUBEOEHUE CTPOKOBOU KOHCTAHTH K JIOTHYECKOMY THUIY MOXKHO
OIIYCTHUTE B T€X KOHTEKCTaX, I'l€ aHaJIn3aTOpP 3aIlIpoCa MOZXKET IIOHATEL, YTO 6YKBaJ'IbHOG 3Ha4YeHue OOJIXK-
HO UMETH THUII boolean.

8.7. Tunbl Nnepe4yuncsieHnm

Tunel mepevyncieHuii (enum) onpenennsaioT CTaTUYeCKUH yIIOPSIOOoYeHHbW HaOop 3HaYeHUH, TaK XKe Kak
U TUIBL enum, CyILIECTBYIOIIHE B pPsfe s3BIKOB IPOrpaMMHUPOBaHUs. B KauecTBe mepeducIeHus MOXKHO
MIPUBECTY OHU HeOeIu UIu Habop COCTOSHUM.

8.7.1. O6bAaBNneHUe NnepevumncsieHumn
Tumn nepeuncnenuit cosgaoTcs ¢ moMmoubio KomaHasl CREATE TYPE, HannpuMep Tak:
CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy'):;
Co3maHHBIE TUITHI €NUM MOZKHO MCIIOIb30BaTh B OIIPeAeIeHUuAX Tabiui 1 QyHKIUH, KaK U 1100ble IpyTrue:

CREATE TYPE mood AS ENUM ('sad', 'ok', 'happy');
CREATE TABLE person (
name text,
current_mood mood
)i
INSERT INTO person VALUES ('Moe', 'happy'):;
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SELECT * FROM person WHERE current_mood = 'happy';
name | current_mood

______ +______________

Moe | happy

(1 row)

8.7.2. MNopapok

IMopssook 3HaYEeHWN B MEPEYUCIIEHUN OTPENEIsieTCs MOCIeA0BaTEeTbHOCThIO, B KOTOPOU ObITM YKa3aHBI
3HAYEHWs MPU CO3[aHuM THUMa. [lepedyncieHus: MOAmepPRKUBAIOTCS BCEMU CTaHAAPTHLIMM OTIepaTOpamMu
CpaBHEHUS U CBSI3aHHLIMU arperaTHHIMU QyHKUMsSMU. Hanmpumep:

INSERT INTO person VALUES ('Larry', 'sad');
INSERT INTO person VALUES ('Curly', 'ok');
SELECT * FROM person WHERE current_mood > 'sad';
name | current_mood

SELECT * FROM person WHERE current_mood > 'sad' ORDER BY current_mood;

name | current_mood
_______ O
Curly | ok

Moe | happy

(2 rows)

SELECT name

FROM person

WHERE current_mood = (SELECT MIN (current_mood) FROM person);
name

8.7.3. be3onacHOCTb TMNa

Bce Tunel nepedyncieHUuN CYUTAIOTCSI YHUKAJILHBEIMU U [I03TOMY 3HaUYeHHUS Pa3HBbIX TUIIOB HEJIb3s CPaB-
HUBATh. B3TJITHUTE Ha 3TOT IIpUMeEp:

CREATE TYPE happiness AS ENUM ('happy', 'very happy', 'ecstatic');
CREATE TABLE holidays (

num_weeks integer,

happiness happiness
)i
INSERT INTO holidays (num_weeks, happiness) VALUES (4, 'happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (6, 'very happy');
INSERT INTO holidays (num_weeks, happiness) VALUES (8, 'ecstatic');
INSERT INTO holidays (num_weeks, happiness) VALUES (2, 'sad');
OIMBKA: HeBepHOe 3HaUYeHHWEe OId NepeuunucieHud happiness: "sad"
SELECT person.name, holidays.num_weeks FROM person, holidays

WHERE person.current_mood = holidays.happiness;

QUIMBKA: omnepaTop He cymecTByeT: mood = happiness

Ecmnu BaM mefiCTBUTENBLHO HYKHO CeIaTh YTO-TO II0M00H0e, BE MOXKeTe TH00 pealn30BaTh COOCTBEHHEIH
omepartop, 1160 TBHO Mpeobpa30oBaTh TUIILL B 3aITPOCE:

SELECT person.name, holidays.num_weeks FROM person, holidays
WHERE person.current_mood::text = holidays.happiness::text;
name | num_weeks
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8.7.4. TOHKOCTM peasin3auum

B MeTkKax 3HaYeHHH PErucTpP UMeeT 3HadeHHe, T. €. 'happy' U 'HAPPY' — He OOHO M TO Xke. Takxke B
MeTKaxX UMeIOT 3Ha4YeHMe IIPOoOeIhL.

XO0Ts TUOHI-IEPEYHCIIeHNS ITpedHa3HavYeHbl Ipexkae BCero OjIsi CTaTUYeCKUX HaOOpPOB 3HAYEHUN, UMeeT-
CsI BO3MOXKHOCTh TO0OABJISITh HOBBIE 3HAYEHUS B CYIIECTBYIOIIUH THII-TIEPEeYNCIeHHE U IIePeMEeHOBBIBATh
3HauyeHusa (cM. ALTER TYPE). OgHako yOasnsiTh CYIIECTBYIOIIMEe 3HAaUEHUS U3 IePEeYnCIIeHus, a TaKXe
U3MEHSATH UX IOPSANOK, HENIb35 — AJISA ITOJTYYeHUs Hy?KHOTr'0 pe3ynbTaTa IIPUOETCS YOAIUTh U BOCCO3TaTh
9TO IepeYUuCIeHue.

3HayeHUe enum 3aHUMaeT Ha aucke 4 6aiTa. [IIMHA TEKCTOBOM METKY 3HaUYEeHUs OrpaHuydeHa lapaMeT-
POM KOMIIHMJIAIIMY NAMEDATALEN; B CTAaHOAPTHBIX cOopKax Postgres Pro oH orpaHu4uBaeT OjuHy 63 Oati-
TaMu.

ComocTaBieHusa BHYTPEHHUX 3HAYEeHUH enum C TEKCTOBBIMU MeTKaMU XPaHATCA B CUCTEMHOM KaTaJiore
pg_enum. OH MoxXeT OLITE TOJIE3€H B pAge Ciiy4daes.

8.8. l’eoMeTpuyeckue Tunol

leoMeTpuYecKue THUMIH OaHHBIX NPEACTABIISIOT 00BEKTH B IBYMEPHOM HPOCTPAHCTBE. Bce cyllecTByo-
mue B Postgres Pro reomeTpuyeckue TUMH NepedunciaeHsl B Tabnuie 8.20.

Ta6aumna 8.20. l'eoMeTpUYeCKHE THIIBI

Hmsna Pazmep Onucanue IIpeacTaBienue
point 16 6auT Touka Ha IIJIOCKOCTU (x,y)
line 24 OariTa BeckoHeuyHas npsMas {A,B,C}
lseg 32 OatiTa OTpe3ok ((x1,y1),(x2,y2))
box 32 banTa [MpamMoyronbHUK ((x1,y1),(x2,y2))
path 16+16n O6aiT 3aKpBITHH IIyTh (IOTOOHBINM MHOTO- ((x1,y1),...)
YT OJIBHUKY)
path 16+16n 6auT OTKpPLBITBEIN IIYTh [(x1,y1),...]
polygon 40+16n 6amT MHoOTO0yropbHUK (ITomoOHEN 3aKpeIiTOMY |((x1,y1),...)
yTH)
circle 24 GaiiTa OKpyXKHOCTB <(x,y),r> (11eHTp
OKPY2KHOCTH H pa-
nuyc)

Bo Bcex 3THX THUIIaX OTHAEeIbHBIE KOOPAUWHATE XPAHATCS KaK YHcja THuMa double precision (float8).

7151 BRIIOJTHEHUS Pa3/IMYHBIX T€OMEeTPUYECKUX OIepaluii, B 4aCTHOCTU MaclITaOUpOBaHUs, BpallleHUs
u omnpenenenus nepecedenuii, PostgreSQL npepnnaraer 6oraTeiii Habop GYHKIUM U onepaTopoB. OHU
paccMmaTpuBaioTcs B Pa3mene 9.11.

8.8.1. Toukm

Touku — 9TO OCHOBHOM 2711€MeHT, Ha 0a3e KOTOPOT'O CTPOATCA BCe€ OCTAJIbHEIE TEOMETPUYECKHNE THUIIEL.
3HaueHU TUIIA point 3alMCHIBAIOTCA B OOHOM M3 OABYX (bOpMaTOB:

Iroie x 1 y — KOOPAWHATHEI TOYKH Ha IIJIOCKOCTH, BBIPazXK€HHbBI€ YHUCJIaMHU C IIIaBaloIle TOUYKOMH.
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BriBopsiTCSL TOUKM B ITEPBOM dopMaTe.

8.8.2. NpamMmblie

[TpsiMble IPeACTaBISIOTCS JIMHENHBIM ypaBHEHUEM AX + By + ¢ = 0, rme A ¥ B He MOTYT OBITh paBHHI 0
OOHOBPEMEHHO. 3HaUYEHUS THUMA 1ine BBOASTCS U BHIBOMSATCS B CIIEOYIOIIEM BUME:

{4, B, C}

Kpome Toro, miis BBOJia MOZKET MCIIOJIE30BATHCS JII00ast M3 9TUX (HOPM:

[ (x1 , y1) , (x2, y2) ]
( (x>, y1) , (x2, y2) )
( x1, Yl ) . ( x2, _y2 )
x1 , yl , x2 , y2
roe (x1,yl) U (x2,y2) — OBe pa3JInuHbBIE TOYKU Ha TaHHOW IPSIMOM.

8.8.3. OTpe3ku

OTpe30K MPEeCTaBIsSeTCs ITapoi TOUEeK, OIIPeIeIsionIuX KOHIIE OTpe3Ka. 3HaYeHus TUMNa lseg 3alUCH-
BAIOTCS B OOHOU U3 CIEeOVIOMUX (hopM:

[ ( xI, y1) , (x2, y2) ]
((x1, yl1) , (x2, y2))
(x1 , y1) , ( x2, y2)
x1 , vyl , x2 , y2

roe (x1,yl) U (x2,y2) — KOHIEL OTpe3Ka.
BriBomsiTCST OTPE3KM B IIEpBOM (popMmare.

8.8.4. NpAMOYrosibHUKMU

HpHMOYl"O_TIBHI/IK IIpeacTaBiIdeTCd OIByMs TOYKaMM, HAaXOOAIIMMMUCA B IIDOTUBOIIOJIOZKHEBIX €I'0 yI'JIaX. 3Ha-
YeHHUSs TUIIA box 3aNHCHIBAIOTCS B OOHOM U3 ClIeoyIoIux (I)OpM:

( (x1, y1) , (x2, y2) )
(x1, y1) , (x2, y2)
x1 , vyl , x2 , y2
roe (x1,yl) U (x2, y2) — IPOTHUBOMOJIOXKHEIE YIJIBI IPIMOYTOJILHUKA.

BriBOmsATCS IPSIMOYTOIBHUKYM BO BTOPOM popMe.

Bo BBOOMMOM 3HaUYE€HHH MOTYT OBITH YKa3aHHI TI00BIE TBa IPOTUBOMIOJIOKHEIX yIJjla, HO 3aTEM OHU OyOyT
YHOPSAO0OYEHH], TAK YTO BHYTPHM COXPAHSTCS IPaBLIA BEPXHUY U JIEBHIM HUXKHUHU YTTIbI, B TAKOM IIOPSOKE.

8.8.5. Nyt

Ilytu npencTaBisioT coO0M CIUCKYU COEIUHEHHEBIX TO4YeK. IIyTu MoryT OBITH 3aKkpbimbiMU, KOTHa Iogpa-
3yMeBaeTCs, YTO IIepBas ¥ IIOC/IeHss TOYKa B CIIMCKe COeIUHEHEI, UIU OMKPblMbiMU, B IPOTUBHOM CIIy-
4Jae.

3HaYeHU THUIIA path 3aIKMCHEIBAIOTCS B OMHOM M3 CIEOYIOIIUX (GOpPM:

[ (x2, y1) , ..., (xn , yn ) 1
((x1, y1) , ..., (xn , yn) )
(x1 , y1) , ..., (xn , yn)

( x1 , yl ;e e xn , yn )
x1 , vyl ;e e xn , yn

rIe TOYKH 3a[aioT Y31l CETMEeHTOB, COCTABIISIONINX IYTh. KBagpaTHBIE CKOOKY ( [ ] ) YKa3bIBAIOT, UTO IYTh
OTKPHITHIH, a KPYyTJIkie ( () ) — 3aKpHITHINA. Korga BHEITHHE CKOOKH OITYCKalOTCsI, KaK B IIOKA3aHHBIX BHIIIE
MOoCIegHUX TPEX GopMax, CUUTAETCS, YTO IIYTh 3aKPBITHIHN.
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ITyTu BRIBOOSITCSI B IEPBOU UJIM BTOPOM (OPME, B COOTBETCTBUU C TUIIOM.

8.8.6. MHOroyrosibHUKHM

MHOTroyroNbHUKY IPefCcTaBIsAI0TCS CIIMCKaMU TO4YeK (BepnH). MHOTOYTrOJIbHUKY IT0X0XKU Ha 3aKPHITEHIE
IIyTH, HO Ba’KHOE CeMaHTU4YeCKOe OT/INYNe COCTOUT B TOM, UTO MHOTOYTOJIbHUK CUMTAETCS COTepKaIIuM
001aCcTh BHYTPH HETO, a IyTh — HET.

BaxHoe pa3iuydue B peaJin3daliluv MeKOYy MHOI'OYI'OJIbBHUKAaMU U IYTAMHA 3dKJII0OYa€TCA B TOM, YTO COXpPa-
HEHHOE IIpenCTaBJiIieHne MHOTI'OYT'OJIbBHHMKA BKJIIOYaAeT €ro HaUMEHbITUHN Opr}KaIOH_[I/Iﬁ IIPAMOYTOJIBHUK.
oTOo YCKOpsAeT OHpeJIeHéHHBIe ommepalnuu IIOMCKa, XO0TAd BEIYHUCIJIEHHE OKPYZXKaAKIIEro nNpaMOyroJIbHUKa O0-
OaBiseT U3OEPXKKU IMTPU ITIOCTPOEHNM HOBBEIX MHOT'OYI'OJIBLHUKOB.

3HavYeHUs TUMA polygon 3aIlMCHIBAIOTCS B OJHOU M3 CIIEOVIONINUX (HOpPM:

((xt, y1 ), ..., (xn, yn) )
(x1 , y12) , ... , ( xn , yn)
(x1 , y1 ;e g xn , yn )

x1 , yl ;e g xn , yn

roe TOYKHU 3a4al0T Y3JIbl CE(TMEHTOB, o6pa3y10m;1/1x I'pPaHUIy MHOTI'OYT'OJIBHUKA.

BEIBOOSITCS MHOTOYTOJIBHUKHY B IIEPBOM (popMare.

8.8.7. OKpy>XHOCTH

OKpPYKHOCTHY 3afal0TCSd KOOPOWHATAMM IIeHTPa ¥ PafuycoM. 3HAYEHUS THUMA circle 3alUCHIBAIOTCS B
OOHOM U3 Cleayronux ¢bopMaToB:

>

)

P Y )
P Y )
P Y )

Yy ;y

< |
(
(

SRR
NN

14

rme (x,y) — IIeHTP OKPYXKHOCTH, a r — €€ pajuyc.

BrIBOmSITCS OKPYKHOCTH B epBoM (opmare.

8.9. Tunsbl, onucbiBawLL e CeTeBble agpeca

Postgres Pro mpepiaraet TUIB JaHHBIX OJIS XpaHeHus agpecoB IPv4, IPv6 u MAC, noka3auHble B Tab-
nuie 8.21. IInsg XpaHEHUsI CETEBBIX afpeCOoB JIyYIlle UCIIOJIb30BaTh 3TU TUIIHI, & He IIPOCTEIE TEKCTOBLIE
CTPOKH, Tak Kak Postgres Pro npoBepsieT BBOOUMEbIE 3HAYEHUS JaHHLIX TUIIOB U IPENOCTaBIIsAET CIEIlN-
aM3UpPOBAHHEBIE OTIEPATOPH ¥ GYHKIIMU AJ1s PaboThl ¢ HUMU (cM. Pasmern 9.12).

Ta6auna 8.21. Tunbl, ONKHCHIBAIOIIHE CeTEeBbIe aJapeca

Hms Pa3mep OnucaHue

cidr 7 unu 19 6auT Cetu IPv4 u IPv6

inet 7 unu 19 6auT Y3nel u cetu IPv4 u IPv6
macaddr 6 OauT MAC-agpeca

macaddrs8 8 GaiT MAC-agpeca (B popmate EUI-64)

[Tpu copTupoOBKe TUIIOB inet U cidr, agpeca IPv4 Bcerma upgyTt go agmpecos IPv6, B ToMm uucne ampeca
IPv4, BkmtouéHHble B IPV6 unu conocTaBieHHble C HUMM, HanpuMep ::10.2.3.4 unu ::ffff:10.4.3.2.

8.9.1. inet

Tun inet comepxkut IPv4- unu IPv6-agpec y3jia ¥ MOXKeT TaKxKe COomepzKaTb ero IofCceTh, BCE B OOHOM
mose. ITogceTh mpencTaBAsIeTCS YKUCIIOM OUT, ONMpPemessIonInX agpec CeTH B afgpece y3na (UIu «MacKy
cetu»). Ecnu Macka cetu paBHa 32 mist agpeca IPv4, Takoe 3HaueHUe IIPeNCcTaBIseT He MOJICeTh, a onpe-
OenéHHbIN y3en. Agpeca IPv6 uMetot miuHy 128 OGUT, I03TOMY YHUKAILHBIN afipec y3ja 3aJaéTcsa ¢ Mac-
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Kou 128 6uT. 3aMeThTe, UTO KOTa HYKHO, YTOOBI MPUHUMAJIMCh TOJIBKO agpeca CeTel, CIeyeT UCIIOb-
30BaTh TUII cidr, a HE inet.

BBogumbie 3HaUEHUS TAKOT'O THUIIA OOJI?KHBEI UMEeTh popMaT anpec/y, Ie agpec — aapec IPv4 unu IPv6,
a y — 4ucio OUT B MacKe ceTu. ECiM KOMIOHEHT /y OIYINEeH, Macka CeTH CUHUTaeTCs paBHOU 32 Oisa
IPv4 1 128 gns IPv6, Tak 4ToO 3TO 3HaYeHue OyIOeT IMPeaCcTaBiIsaTh OOUH y3ei. IIpu BEIBOOe KOMIIOHEHT /
y OIIyCKaeTCs, eCJIU CEeTEeBOM afpec OoIpenesisaeT agpec OOHOTO y3ia.

8.9.2. cidr

Tun cidr comepXuT oupepeneHue cetu [Pv4 unu IPv6. BxogHele 1 BEIXOOHEBEIE (h)OpMATEl COOTBETCTBY-
1ot cornamenusMm CIDR (Classless Internet Domain Routing, BeckaccoBast MexxceTeBasi agpecalius).
OnpepesieHne CeTU 3alllCHIBaeTCcs B popMaTe agpec/y, TOe anpec — MAHUMAIILHBIN afipec B CETH, IIpef-
CTaBleHHHIH B Bune agpeca IPv4 unu IPv6, a y — umcmo 6ut B Macke cetu. Ecnu y He yKa3bIBaeTcH,
9TO 3HAQUYEHUE BBIYUCISETCS II0 CTapoM KJIaCCOBOM CxeMe HyMepaliu CeTel, HO IPU 3TOM OHO MOIXKET
OBITH YBEJIUYEHO, YTOOHI B HETO BOIIJIM BCe OalThl BBEIEHHOTO ampeca. Eciu B ceTeBOM agpece cIipaBa
OT MaCKU CETU OKaXKyTCs OUTHI CO 3HaueHueM 1, oH OyIeT CYUTAThCS OUIMOOYHBIM.

B Ta6murie 8.22 moka3aHbl HECKOJIBKO IIPUMEPOB afipPeCOB.

Taoauma 8.22. IlpuMepsl JONYCTHMbBIX 3HAYEHHH THIIA cidr

abbrev ( cidr)

192.168.100.128/25

BniBoguMoOe 3HaueHHe cidr
192.168.100.128/25

BBomguMoOe 3HaYeHHe cidr
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

2001:4f8:3: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:d1f1/128

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. Pa3nmMuumAa inet M cidr

CYI_T_IeCTBeHHBIM pa3nuyueM TUIIOB JAaHHBIX inet M cidr ABJISETCS TO, YTO inet INPUHUMAET 3HAYEHUS
C HEHYJIEBBIMU ouTaMu CIIpaBa OT MACKH CeTH, a cidr — HeT. HaanMep, 3HayeHue 192.168.0.1/24

SIBJISIETCSI OOIIYCTHMBIM [JIsI THUIIA inet, HO HE OJIA cidr.

text U abbrev.

IToogcka3ka

Ecnu Bac He ycTpauBaeT BEIXOOHON opMaT 3HAUYEHUH inet WU cidr, mOnmpobyiTe GyHKIIUH host,
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8.9.4. macaddr

Tun macaddr npefHa3HadeH A xpaHeHus MAC-agpeca, IpUMepPOM KOTOPOTI'O SIBJIIETCSI afpec CeTeBOHn
nnatel Ethernet (xots MAC-agpeca IpUMeHSIOTCS U OJI OPYTUX Hejel). BBoguMble 3HaUEHUS MOTYT
3amaBaThCs B CIeOyOIUX dhopMaTax:

'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 OITPENEensioT OOUH U TOT XKe agpec. [llecTHammaTepuyHbie HUQPH OT a 40 £ MOTYT OBITh
U B HUXKHEM, U B BEpXHeM peructpe. BrBomsitcst MAC-agpeca Bcerfa B IepBoi ¢popMe.

B cranpapte IEEE 802-2001 craHpmapTHOM cyuTaeTcs BTopas ¢dopma MAC-ampecoB (C MHHyCcaMH), a
nepBas (C ABOETOYMSIMHU) MIPeAIioaraeT o0paTHLIN MOPSOOK OUT, OT CTApPLIETO K MIIAAIIEMy, TaK YTO
08-00-2b-01-02-03 = 10:00:D4:80:40:C0. B HacTosiiee BpeMsI 3TOMY COTJIAllIeHUIO TPaKTUYeCKU HUKTO
He CJIelyeT, ¥ YMEeCTHO OHO OBIJIO TOJILKO [IJISI YCTapeBIIINX CETEBHIX ITPOTOKOJIOB (Takux Kak Token Ring).
Postgres Pro He MeHsieT MOPSIIOK OUT M BO BCeX MMPUHUMAaEMBIX (popMaTax mogpasyMeBaeTCs TPaguIly-
OHHBIU mOpsAmoK LSB.

IlocnegHue AT BXOOHBIX d)OpMaTOB He OIMMCAaHBI HU B KaKOM CTaHOApPTe.

8.9.5. macaddrs8

Tun macaddrs8 xpaaut MAC-agpeca B ¢popmate EUI-64, mpuMeHSONINECs, HAaIIpUMeD, IS alllapaTHBIX
ampecos maT Ethernet (xors MAC-agpeca UCIIONB3YIOTCSA U OJIS OPYTUX Iiefiel). OTOT TUII MOXKET IIPU-
HSTh U 6-OaiiToBEIe, 1 8-0aliToBEIe ajgpeca MAC u coxpaHseT ux B 8 Oaiitax. MAC-agpeca, 3agaHHEIE
B 6-OaiiToBOM (hopmMaTe, XpaHsaTcsa B ¢popMaTe 8 6aliT, a 4-biii u 5-biii 6aiiT comepxkaT FF u FE, cooTBeT-
CTBEHHO. 3aMeTbTe, uTO mjis IPv6 ucnonb3lyercss momudunupoBanHbill ¢opMmat EUI-64, B KoTOpoM 7-0H
OuT moizKeH OBITh yCTaHOBJIEH B 1 mocie npeobpa3oBanus u3 EUI-48. [17151 BLIIIOTHEHUS 3TOT0 U3MeHe-
HUS IIpefocTaBisaeTcss GYHKIMS macaddr8_set7bit. Boobie roBops, 9TOT TUII MIPUHUMAET JII00BIe CTPO-
KM, COCTOSIINE U3 I1ap IIeCTHAAIlaTEPUYHBIX (P (BEIPOBHEHHHIX IO I'PaHUIlAaM 0alT), KOTOPEIE MOTYT
COTJIaCOBAaHHO pa3OessiThCs OOUWHAKOBLHIMU CHUMBOJaMu ':', '-' umu '.'. l[llecTHaOmaTepUUHBIX IHUOP
IOJIKHO OBITH 60 16 (mms 8 GamiT), mubo 12 (gns 6 GaiiT). HayanbHble U KOHEYHBIE TPOOEJIEl UTHOPHU-
pyroTcsi. Huke moka3aHB IPUMEPHL TOIYCTUMBIX BXOTHBIX CTPOK:

'08:00:2b:01:02:03:04:05"
'08-00-2b-01-02-03-04-05"
'08002b:0102030405"
'08002b-0102030405"
'0800.2b01.0203.0405"
'0800-2b01-0203-0405"
'08002b01:02030405"
'08002b0102030405"

Bo Bcex aTux mpuMepax 3agaéTCs OOWH U TOT ke appec. s nudp ¢ a mo f TpUHUMAIOTCS OYKBH U B
BEPXHEM, U B HUJKHEM pPerucTpe. BIBOI Bcerpa mpeAcTaBiIsieTcsl B IEPBOM U3 ITOKA3aHHBIX (OPMATOB.

I[TocnegHmMe meCTh BXOOHBIX (I)OpMaTOB 13 ITOKAa3aHHEBIX BEIIIE HE ABJIAIOTCA CTaHOAPTU3NPOBaHHBEIMHU.

Yrtob6nl mpeobpal3oBaTh TpagUIIMOHHEIM 48-6uTHEIM MAC-anpec B dopmaTte EUI-48 B MogquduIIMpOBaHHBIN
dopmat EUI-64 pns BKIIOYEHUS B cOCTaB afpeca IPv6 B KauecTBe agpeca y3ia, UCHOJIb3yiTe GYHKIMIO
macaddr8_set7bit CIEOVIOIINM 00pPa3oM:

SELECT macaddr8_set7bit ('08:00:2b:01:02:03");
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macaddr8_set7bit

0a:00:2b:ff:fe:01:02:03
(1 row)

8.10. buTOoBbIEe CTPOKHM

BuTtoBble CTPOKM IpencTaBisioT cobol mociemoBaTenbHOCTU U3 1 u 0. MX MOXKHO HCIIOIb30BaTh IJIS
XpaHeHUs Uu oToOpakeHmus OUTOBLIX MacoK. B SQL ecTh mBa OUTOBRIX THNA: bit (n) Ubit varying(n),
TOe n — MOJIOXKUTEIbHOE IIeJIoe YUCIIO.

[InvHa 3HaYEeHUS TUIA bit MONXKHA B TOYHOCTY PABHATHLCS n; IIPHU ITOIBITKE COXPAHUTD MaHHbIE IIINHHEE
WM KOpoYe MPOu30UAET omubKa. [laHHbIe TUIA bit varying MOTYT HMeTh IIepeMeHHYIO OJIMHY, HO He
IIPEBBIIIAIONTYIO n; CTPOKM OOJIBINIEH OJIUHEL He OyAyT NPUHSATEL. 3aluCh bit 03 yKa3aHus OJIUHB PaBHO-
3HaYHa 3alMCHU bit (1), TOrda Kak bit varying 6e3 yKalaHUs OJIUHBEI IOApa3yMeBaeT CTPOKY Heorpa-
HUYEHHOM [IJINHEI.

IIpuMmeyanue

ITpu mOWBITKE IPUBECTU 3HAYEHUE OUTOBOM CTPOKHU K THUILY bit (n), OHO OymeT yCedeHO UIIU [O-
TIOJIHEHO HYJISMU CIpaBa A0 OJIMHBI POBHO n OUT, omubKU npu 3ToM He Oymet. [TomoO6HEIM oGpa-
30M, €CJIM SIBHO IIPUBECTU 3Ha4YeHUE OUTOBOM CTPOKHU K TUNY bit varying (n), oHa OymeT ycedeHa
CIIpaBa, ecjiyd e€ [OJIMHa IIpeBHIIIaeT n OUT.

CHUHTaAKCHUC KOHCTAHT OMTOBBIX CTPOK omucaH B [Tompasmerne 4.1.2.5, a Bce DOCTyIIHBIE OMTOBLIE OIlepa-
TOPHI U QYHKIIUU NepeunciieHtl B Pa3gere 9.6.

IIpumep 8.3. Ucnosib30BaHUE OUTOBBIX CTPOK

CREATE TABLE test (a BIT(3), b BIT VARYING(5));
INSERT INTO test VALUES (B'101', B'00'");
INSERT INTO test VALUES (B'10', B'101'");

OUIMBKA: nnuHa OUTOBOM CTPOKH (2) HEe COOTBETCTByeT TuUly bit (3)

INSERT INTO test VALUES (B'10'::bit(3), B'101'");
SELECT * FROM test;

a | b
_____ +_____

101 00

100 | 101

151 xpaHeHUsT OUTOBOM CTPOKU HCIIONb3yeTCs Mo 1 GalTy mjs KaxKOoW I'PyIIbl U3 8 OUT, IIOC 5 UIH
8 6aliT MOTOHUTEIIFHO B 3aBUCUMOCTH OT OJIMHBEI CTPOKHU (HO OJIMHHBIE CTPOKU MOTYT OBITH CXKATHI UJTU
BBIHECEHEI OTIEJIbHO, KaK onucaHo B Paznerne 8.3 IPUMEHUTENIFHO K CUMBOJIBHEIM CTPOKaM).

8.11. Tunbl, NnpeaHa3Ha4YeHHble AJI1 TEeKCTOBOro NnoMcka

Postgres Pro mpepmocTaBisieT ABa TUIIA OAHHBIX OJII HOAOEPKKU IIOTHOTEKCTOBOTO ITOMCKA. TE€KCTOBBEIM
TIOMCKOM Ha3bkIBAaETCH Omepanus aHanu3a Habopa 0oKyMeHmMo8 C TEKCTOM Ha eCTECTBEHHOM SI3LIKE, B pe-
3yJIbTaTe KOTOPOM HaXOmATCSA ¢pparMeHTh, Haubojiee COOTBETCTBYIOIINE 3anpocy. TUMl tsvector Tped-
CTaBJIIeT MOKYMEHT B BUfe, OIITUMHU3UPOBAHHOM [JII TEKCTOBOTI'O IIOMCKA, a tsquery IPEACTaBIIsIET 3a-
IPOC TEeKCTOBOTO MOMCKa B momoO6HoM Bume. bomee mogpoOHO 3TO omuchIBaeTcs B ['1aBe 12, a BCe CBSI-
3aHHble QYHKIIMU U OIlepaTOPHl HepedncsieHs B Pa3mene 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 mpencTaBleHus B BUIE JIeKCEM IPoOEIOB MJIM 3HAKOB IPENMHAHUS UX HYKHO 3aKJ/IIOYUTH B arlo-
CTPOdHI:

SELECT $Sthe lexeme ' ' contains spaces$$::tsvector;
tsvector

! ' 'contains' 'lexeme' 'spaces' 'the'

(B maHHOM U CJIeOYIOMMNX IIPUMepax MbI MCIIONIL3yeM CTPOKY B HOJjlapaX, 4TOOL He myOGIHupoBaTh BCe
armocTpodbl B TAKUX CTPOKax.) ITpu 3TOM BKIIOYaeMEIH anmocTpod uMu o0paTHYIO KOCYIO YepPTy HYXKHO
Tpony6IMpPOBaTh:

SELECT $S$Sthe lexeme 'Joe''s' contains a quote$$::tsvector;
tsvector

'Joe''s' 'a' 'contains' 'lexeme' 'quote' 'the'
Takxke OJId JIEKCeM MO2KHO YKa3aThb UX IEeJIOYUCIIEHHBIe no3uyuu:

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
HOSI/H.[I/IH O6bI‘IHO YKa3hBIBA€T IIOJIOZKEHME MCXOOHOT'O CJIOBA B HOKYMEHTE. I/IH(bOpMaHI/IH O pacCIioiozxKe-
HHWHW CJIOB 3daT€M MOZKET HCIIOJIB30BAThCsA OJIA OUEHKU 6/1U30CTT1U. HO3I/IL[I/IH MO2KeT 3agaBaTbCsa YU CIJIOM

oT 1 mo 16383; GosbIlre 3HAaYEHUS IPOCTO 3aMeHsI0TCs Ha 16383. Eciu Oyis omHOM JIeKCeMBl OBazKIobl
YKa3bIBaeTCSI OOHO IIOJI0OKEHME, TaKoe IIOBTOpPeHue 0TOPaCchIBaeTCH.

Jlekcemawm, Ojis KOTODPEHIX 3aJaHbl IIO3UIINHK, TaK2XKEe MOZKHO Ha3HA4YUTh 8ecC, Bpra}KeHHbIﬁ 6YKB8.MI/I A, B,
Cc unu D. Bec D II00Pa3yMeBaeTCid 110 YMOJIYaHHUIO U ITIO3TOMY OH HE€ ITOKA3bIBAETCHA IIPU BEIBOE:

SELECT 'a:1A fat:2B,4C cat:5D'::tsvector;
tsvector

'a':1A 'cat':5 'fat':2B, 4C
Beca O6I>I‘-IHO IMIPUMEHAIOTCA OJIsA OTPaXKeHHUsA CTPYKTYPHL JOKYMEHTAa, HallpuMep OJid IIpUuaaHu g OC060TO

3Ha4YeHHs CJIOBaM B 3arojlIoBKe II0 CPaBHEHHIO CO CJIOBaMHU B 0OBIYHOM TeKcTe. Ha3zHaueHHLIM BecaM
MOZKHO COIIOCTaBUTh YHMCJIOBEIE IIPDUOPUTETEHI B (bYHKI_II/IﬂX PaHXKHWPOBAaHUA PE3YIIBTATOB.

BaxXHo mOHMMATh, YTO TUII t svector CaM II0 ce0be He BLITIOJIHSIET HOpMaJIn3alluIo CJIOB; IIPpeaIojiaraeTcs,
YTO B COXPaHsA€MOM 3HAYEHHUHU CJIOBA YK€ HOPMAJIN30BAHLBI ITIPUJIOZKEHUEM. HaanMepz

SELECT 'The Fat Rats'::tsvector;
tsvector

'Fat' 'Rats' 'The'

7151 GOJNBIIMHCTBA QHTJIOA3BIYHBIX IIPUJIOKEHUY TPUBEEHHLIE BHIIIE CI0Ba OyAyT CUUTATLCSA HEHOpMa-
JIN30BAHHBIMU, HO AJIS t svector 9TO He BaXHO. [103TOMy UCXOOHEIN OKYMEHT 00BIYHO ciiemyeT obpabo-
TaTh QyHKIHEHN to_tsvector, HOPMaau3yIOIlel CjI0Ba A1 IIOKUCKa:

SELECT to_tsvector('english', 'The Fat Rats');
to_tsvector
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'fat':2 'rat':3

U sTo mogpobHee omucano B ['mase 12.

8.11.2. tsquery

3HaYeHUE tsquery COMEPIKUT UCKOMEIE JIEKCEMEI, OObEINHSIEMbIE JIOTUYECKUMU orepaTtopamu & (M), |
(UJIN) u | (HE), a TakXke omnepaTopoM noucka ¢ppa3s <-> (IIPEJIIECTBYET). Takke gonyckaeTcs Bapu-
anusa onepartopa [TPENIIIECTBYET Bupa <>, roe N — 1eno4ucieHHas KOHCTaHTa, 3afaiias paccTos-
HUe MeXOy OBYMs MCKOMBIMM JIeKCeMaMHU. 3alliCh ollepaTopa <—> paBHO3Ha4Ha <1>.

[71s1 TPYIIIMPOBKY OIIEPATOPOB MOTYT MCIIOJIE30BATHCS CKOOKH. Be3 CKOGOK 3TH OomlepaToOphl UMEIOT pas-
HBIE TIPUOPUTETHI, B Topsanke yorBauus: | (HE), <-> (ITPEOJIIECTBYET), « (1) u | (UJIN).

HeckonbKO IpuMeEpPOB:

SELECT 'fat & rat'::tsquery;
tsquery

SELECT 'fat & (rat | cat)'::tsquery;
tsquery
'fat' & ( 'rat' | 'cat' )

SELECT 'fat & rat & ! cat'::tsquery;
tsquery

JlekceMaM B tsquery MOXKHO JOTIOJTHUTETHEHO COMIOCTAaBUTh OYKBHI BECOB, TIPU 3TOM OHU OYOYT COOTBET-
CTBOBATh TOIIBKO TEM JIEKCEMAaM B t svector, KOTOPBEIE UMEIOT KaKOW-TN00 U3 3TUX BECOB:

SELECT 'fat:ab & cat'::tsquery;
tsquery

’ squer .
Kpome Toro, B mTekceMax t q vy MOZKHO MCIIOJIb30BAaTh 3HAK * OJIS IIOMCKaA II0 IIPePUKC

SELECT 'super:*'::tsquery;
tsquery

'super': ¥

3TOT3aHpOCHaﬁHéTBCGCHOBaBtsveCtor,HBQHHaKHHHeCH(IHpHCTaBKH«Super»

AmnocTpodr! B IeKCeMax 3TOr0 THITa MOXKXHO HMCIOIL30BaTh TaK JKe, KaK U B JIEKCEMaxX B t svector; M TaK
XKe, KaK 4 OJId TUuIla tsvector, HeOGXOHI/IMaH HOPpMaJIn3allvs CJIOBaA O0JIZKHa BEIIIOJIHATHECA 00 IIPUBEIEHUA
3HAYEHUS K TUIY tsquery. [IJIT TaKOW HOPMAaU3aIUK yIOOHO UCIIOIH30BaTh QYHKIIUIO to_tsquery:

SELECT to_tsquery('Fat:ab & Cats');
to_tsquery

3aMeThTe, 4TO QYHKIMUA to_tsquery OymeT o6pabaThiBaTh IPEeDUKCH ITOJ0OHO IPYTUM CII0BaM, IIO3TOMY
clleqyiolllee CpaBHEeHMe BO3BpalllaeT true:

SELECT to_tsvector( 'postgraduate' ) @@ to_tsquery( 'postgres:*' );
?column?

158



Tunel JaHHBIX

TaK KakK postgres npe06pa3yeTcs{ CTeMMepPOM B postgr:

SELECT to_tsvector( 'postgraduate' ), to_tsquery( 'postgres:*' );
to_tsvector | to_tsquery

_______________ b
'postgradu':1 | 'postgr':*

¥ 9Ta IIPHCTaBKa HaXOOUTCS B IIpeoOpa30BaHHOM (GopMe CJIoBa postgraduate.

8.12. Tun UUID

Tunm maHHBIX uuid COXpaHsSET YHUBepcasjibHbBle yHUKalbHBIe uaeHTudukatopwsl (Universally Unique
Identifiers, UUID), onpenenéunsie B RFC 4122, ISO/TEC 9834-8:2005 u cBa3aHHBIX CTaHAapTax. (B Heko-
TOPBIX cucTeMax 3TOo Ha3kiBaeTcss GUID, rimob6anbHLIM YHUKATBHBIM UAEHTU(HUKATOPOM.) DTOT UOEHTHU-
dukatop nmpencrasnset coboi 128-6MTHOE 3HAYEHNE, TEHEPUPYEMOE CIIeIMalbHBIM aJIrOPUTMOM, IPakK-
TUYECKU TapPaHTUPYIOIIUM, YTO 3TUM JKe aJITOPUTMOM OHO He OyOeT IoJiydeHOo OoJIbllle HUTHE B MUpe.
Takum 06pa3oM, 3T UOeHTU(PHUKATOPH OYAyT YHUKAIbHEIMU U B PacIpee/IEHHEIX CUCTEMAX, a He TOJIb-
KO B eIMHCTBEHHOU 6a3e MaHHBIX, KaK 3HAUYEHUS T'eHepPaTOpPOB IOCIeO0BaTEILHOCTEN.

UUID 3amnuceiBaeTCs B BUIe II0CJIeN0BaTENbHOCTH IIeCTHAOIAaTePUYHBIX ITU(P B HUXKHEM PETUCTPE, pas-
IEeIEHHBIX 3HaKaMU MUHYyCa Ha HECKOJIBKO T'PYIII, B TaKOM IIOpSAAKe: rpynna u3 8 uudp, 3a Hel TpU I'pyIl-
nbl U3 4 nudp U, HaKoHel], rpymma u3 12 nudp, 4To B cCyMMe cocTaBisgeT 32 HudpH U IIpeacTapnaseT 128
o6uTt. [Ipumep UUID B 3TOM CTaHmApTHOM BHUOE:

aleebc99-9c0b-4ef8-bb6d-6bb90bd380all

Postgres Pro Takxke npruHUMaeT albTepPHATUBHEIE BAPUAHTH: UM PH B BEPXHEM PETUCTPE, CTAaHOAPTHYIO
3amnuch, 3aKJII0YEHHYIO B GUTYpPHEIE CKOOKH, 3alTich 6€3 MUHYCOB UJIM C MUHYyCaMU, pa3fesaiouMy JIIo-
Oble IpynIILl U3 YeThpeX nudp. Hanpumep:

AOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bb9%bd380all}
aleebc999c0bdef8bb6debb9bd380all
alee-bc99-9c0b-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0bd4ef8-bb6d6bb9-bd380all}

BrIBoguTCS 3HaYEHHE 3TOTO TUIIA BCerga B CTaHOApTHOM BH[E.

Kak moxHuo cremepupoBaTk UUID B PostgreSQL, onuckiBaeTcsa B Paznene 9.14.

8.13. Tun XML

Tun xml OpegHa3Ha4vYeH ajd xpaHeHuss XML-ganHbIX. Ero mMperuMyIecTBoO 0 CPaBHEHUIO C OOBLIYHBIM TH-
IIOM text B TOM, YTO OH IIPOBEPSET BBOOMMEIE 3HAUYEHHUS Ha AOIYyCTUMOCTH IO IpaBuilaM XML u gns
paboThHl ¢ HUM ecTh TUIlo6e30macHbie GpyHKIMY; cM. Pasmen 9.15. I “CIIOIb30BaHUS 3TOr'0 THUIIA OUC-
TPpUOYTUB [OJIKEH OLITH CKOMIIMIIMPOBAH B KOHGUTYPaAllMHU configure —-with-libxml.

Tuno xml MOXKeT COXPAHATH IIPABUJIBHO OCI)OpMJ'IeHHLIe «OOKYMEHTHEI», B COOTBETCTBHU CO CTAaHOAPTOM
XML, a Tak¥ke pparMeHTH «COTEPKUMOTO», OTpeAensieMble KaK MeHee OTPaHuYeHHbBIe «Y3/1bl 00OKYMEeH-
ma» B Mmogenu gauHbx XQuery u XPath. [Ipyrumu ciioBaMu, 3TO 03Ha4YaeT, YTO BO PparMeHTax COOepKu-
MOTO MOXKET OLITh HECKOJIBKO 3JIEMEHTOB BEPXHEIr o YPOBHA UJIM TEKCTOBEBIX Y3JIOB. fABnsgeTcs nu HEKOTO-
poe 3HaueHHue THUIla xml IIOJIHBIM JOKYMEHTOM HIIN (bpal"MeHTOM COOEepP2KUMOTIO, IIO3BOJIAET OIIPpenelIuThb
BBIPAXKEHUEe xml-3gaveHue 1S DOCUMENT.

HudopMaIiio 0 COBMECTUMOCTH 1 OTPAHUYEHUSIX TUIIA JaHHBIX xml MOXKHO HauTu B Pasmerne D.3.

8.13.1. Co3paHue XML-3HayeHuM

YT0oOBI TONYYUTH 3HAUYEHHUE THUIA xml U3 TEKCTOBOM CTPOKH, UCIIONb3yHTe (PYyHKIINIO xmlparse:
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XMLPARSE ( { DOCUMENT | CONTENT } value)
[Tpumepsr:

XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter>...</
chapter></book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

XoTs B cranmapTe SQL ommrcaH TOMBLKO OMH CII0c0o0 mpeoOpa30BaHUsI TEKCTOBBIX CTPOK B XML-3HaueHUs,
cunemnudrueckuii cuatakcuc Postgres Pro:

xml '<foo>bar</foo>'
'<foo>bar</foo>"': :xml

TO2K€e OOIIYCTHUM.

Tun xml He TIpoBepseT BBOOuMEIE 3Ha4YeHUs Mo cxeMe DTD (Document Type Declaration, O6bsiBneHus
TUIIa JOKyYMEHTa), JaXke eCJIU B HUX IPUCYTCTBYIOT cchlika Ha DTD. B HacTosee Bpems B PostgreSQL
Tak’Ke HeT BCTPOEHHOU NOAIEePKKU OPYTUX pa3HOBUAHOCTeMU cxeM, HanpuMmep XML Schema.

O6paTHa5{ omnmepanud, IIOJIydeHHue TEKCTOBOU CTPOKHU H3 xml, BBIIIOJIHAETCSI C IIOMOIIBIO d)YHKLII/II/I
xmlserialize:

XMLSERIALIZE ( { DOCUMENT | CONTENT } 3HaueHume AS THIO )

3Oech HONMyCTUMBIA Tum — character, character varying UM text (MJTA UX IICEBOOHUMEI). 1 B JaHHOM
cnydae craHmapT SQL mpemycMaTpHBaeT TOJIBKO OOMH CIIOCc0O0 mpeoOpa30BaHMs xml B TUIT TEKCTOBHIX
CTPOK, HO Postgres Pro 1mo3BossieT IpoCcTO IPUBECTH 3HaUYEHUE K HYKHOMY THITY.

IIpu mpeoOpa3oBaHUM TEKCTOBOM CTPOKHM B THUHO xml HMIM HaA0O0pPOT 6e3 HCIONb30BaHUS (YHKIHH
XMLPARSE M XMLSERIALIZE, BEIOOP pexkuMa DOCUMENT HJIM CONTENT OIpefenseTcs mapaMeTpoM KOHdM-
rypaumm ceanca «XML option», yCTaHOBUTH KOTOPEIM MOXKHO CJIEAVIOIMIEN CTaHZAPTHOM KOMaHAOM:

SET XML OPTION { DOCUMENT | CONTENT };
WA TaKou KoMaHOou B nyxe Postgres Pro:
SET xmloption TO { DOCUMENT | CONTENT };

ITo yMom4aHHMIO 9TOT IIapaMeTp UMeeT 3HaueHue CONTENT, TakK 4YTO JOIIyCKaioTcs Bce popmel XML-maH-
HBIX.

8.13.2. O6bpaboTka KOAUPOBKHU

Ecnu Ha cTopoHe cepBepa M KiMeHTa U B XML-maHHBIX MCIIOJIE3YIOTCS Pa3Hble KOOUPOBKU CUMBOJIOB, C
9TUM MOTYT BO3HHKATh mpobnembl. Korma 3ampock ITepefalTcs Ha CepBep, a UX Pe3yabTaThl BO3Bpallla-
IOTCSI KJIMEHTY B OOLIYHOM TEKCTOBOM pexkuMe, Postgres Pro mpeo6pa3yeT Bce nmepegaBaeMble TEKCTOBEIE
IaHHBIe B KOJMPOBKY IJISI COOTBETCTBYIOLIEN CTOPOHEI; cM. Pasmen 23.3. B ToM 4uCIe 3TO IPOUCXOOUT
¥ CO CTPOKOBBIMHM IIpeACcTaBIeHusIMHU XML-TaHHBIX, TOOOOHLIMH TEM, UTO ITOKA3aHhl B IPEOBIAYIINUX IIPH-
Mepax. OGEIYHO 3TO O3HAYAEeT, YTO OOBSIBIEHUS KOOUPOBKHU, comepzxKalruecs B XML-maHHBIX, MOTYT He
COOTBETCTBOBATh HEHUCTBUTEIILHOCTH, KOT{Ia TEKCTOBAasI CTPOKA Ipeodpas3yeTcss U3 OOHOM KOTUPOBKH B
OPYTYIO IPH Iepefade ODaHHBIX MeXOy KJINEeHTOM U CepBepoM, TaK KakK IOJoOHBIe BKIIOYEHHLIE B JaH-
HbIe 00BSIBIEHUS He OyOyT M3MEHEeHBl aBTOMAaTHUYeCKH. [IJIs pelleHus: 3TOU mpobaeMbl 0ObSIBIEHUS KO-
OVPOBKHU, COAeprKalllecs B TEKCTOBBEIX CTPOKaX, BBOOUMEIX B TUII xml, IIPOCTO U2HOPUPYIOMCA U TIPEN-
nosnaraetcs, 94To XML-comepKUMoe ITpeCcTaBIeHo B TEKYyIleld KOOUPOBKe cepBepa. Kak ciencTteue, Ojs
MTPaBUIBbHOM 06PabOTKY TaKuX CTPOK ¢ XML-maHHBIMU KJIMEHT OOJIKEH IepeaBaTh UX B CBOEH TeKYIIeH
KomupoBKe. [I71 cepBepa He BaxKHO, OyAeT JIM KJIUEHT [JIsi 3TOr0 IIpeoOpa30BEIBaTh JOKYMEHTHI B CBOIO
KOOUPOBKY, UJIM USMEHUT eé, IIpexne 4eM IliepegaBaTb €My HaHHEBIE. HpI/I BEIBOOE€ 3HAYEHUd THUIIa xml
He comepzxKart 00BABIIEHUSA KOOHMPOBKH, a KJIMEHT OOJI2KEH IIPenInojiaratb, 4YTO BCE€ JaHHBIE IIOCTYIIAIOT B
ero TeKylllel KOOUPOBKeE.

Ecnu mapaMeTphl 3alrpoca nepenainTcss Ha CepBep M OH BO3BpAIlaeT pPe3yabTaThl KIIUEHTY B IBOMYHOM
pexuMe, KOOUPOBKAa CUMBOJIOB He ITpeo0pa3yeTcs, TaK YTO BO3HUKAET OpyTras CUTyalus. B aToMm ciydae
00bsiBIIEHNE KOOUPOBKH B XML mpuHMMaeTCs BO BHUMaHWE, a €CJIM ero HeT, TO IIPeAIoIaraeTcs, 4To
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maHHble 3akomupoBaHbl B UTF-8 (9To cooTBeTCTBYyeT cTaHmapTy XML; 3ameThTe, uTO Postgres Pro He
nogmepxuBaeT UTF-16). ITpu BEIBoOe B maHHEIEe OymeT moOaBiieHO OO0BbSBII€HWE KOOHUPOBKH, BRIOPAaHHOM
Ha cTopoHe KnueHTa (Ho ecinu 3To UTF-8, 06bsaBIeHne OyOeT OmyIIeHo).

Camo coboit, XML-marHbIE B Postgres Pro 6yoyT o6pabaTeBaThCs ropa3no 3ddeKTuBHee, Korga u B XML-
OaHHBIX, U Ha CTOPOHE KJIMEHTa, U Ha CTOPOHE CepBepa MCIIOJIb3yeTCs OfHa KOOUPOBKa. Tak KaK BHYT-
pu XML-manHEIe ipencTaBasioTcsa B UTF-8, onTuManbHEIN BapHaHT, KOTOa Ha CepBepe TakKXkKe BhIOpaHa
kogupoBka UTF-8.

BHHUMaHue

HexkoTtoprie XML-GyHKIIMH CITOCOOHBI paboTaTh UCKITIOUUTEIIFHO C ASCII-qaHHBIMHY, €CJTH KOOUPOB-
Ka cepBepa He UTF-8. B wacTHOCTH, 9TO U3BECTHasi 0COOEHHOCTh QYHKIMM xmltable () U xpath ().

8.13.3. ObpaweHme K XML-3Ha4YeHuaM

Tun xml oTIM4YaeTcsa OT OPYIrUX TeM, UYTO OISt HEero He OIIpeflefieHbl HUKaKue OllepaTOphl CpaBHEeHU s, TaK
KakK 4YETKO OIIpPeNesIEHHOTO U YHUBEPCAJIbHOTO aJirOpuTMa cpaBHeHUsI XML-maHHBIX He cyliecTByeT. Of-
HO U3 CJIEACTBUM 3TOr0 — HEeJb3sI OTPUILTPOBATh CTPOKM TAOIUIE, CPABHUB CTOI0EI] xml C MCKOMBIM
3HaueHueM. [ToaTomy 00bvHO XML-3HaYEHUS OOJIZKHEI OTOJIHSITHCS OTAEIbHBIM KITIOYEBEIM II0JIEM, Ha-
npuMmep ID. MokHO TakXke cpaBHUBaTh XML-3HaueHUs, IpeoOpa30BaB UX CHa4daja B TEKCTOBLIE CTPOKH,
HO 3aMeThTe, YTO C yu4€ToM cruenudbuku XML-TaHHEIX 3TOT MeTO[ IPaKTUYeCKU OeCIIoJie3€eH.

M3-3a OTCYTCTBUS OIEPaTOPOB CPAaBHEHMUS [OJIsI THIIA xml, OJISI CTOJIOIIA 3TOT0 TUIIA TaKKe Helb3s CO30aTh
uHpgekc. [ToaToMmy, Korga TpebyeTcst ObICTPRIM mOMCK B XML maHHBIX, 000MTH 3TO OrpaHHYeHNe MOXKHO,
MIpUBENs MaHHBIE K TUILy TEKCTOBOM CTPOKM U IIPOMHOEKCHPOBAB 3TH CTPOKH, TMOO MPOUMHOEKCHPOBAB
BrIpaxkeHue XPath. KoHeuHO caMm 3ampoc mpu 3TOM CJiefyeT U3MEHUThb, YTOOBI ITOMCK BBITIOIHSIJICS IO
UHOEKCUPOBAHHOMY BHIPaXKeHUIO.

71 yckopeHus noucka B XML-maHHBIX TaKKe MOXKHO HCIIO/Ib30BaTh PyHKIMU IIOJTHOTEKCTOBOTO II0KCKa
B Postgres Pro. OmHako 3T0 TpebyeT onpeaesIEHHOM ITIOATOTOBKY AJaHHHBIX, YTO AucTpudyTus Postgres Pro
TI0Ka He IoOepKUBaeT.

8.14. Tunsl JSON

Tumnwr JSON npemHa3HaueHH ais xpaHeHus maHHBIX JSON (JavaScript Object Notation, 3anuces o6brekTa
JavaScript) cornmacHo ctangapty RFC 7159. Takue JaHHBIE MOKHO XPaHUTh U B TUIIE text, HO TUIH JSON
JIy4Ile TEM, YTO IPOBEPSIOT, COOTBETCTBYET JIM BBommMoe 3HadeHue ¢popmaty JSON. [Ins paboThl ¢ HUMU
€CTh TaKXkKe HEeCKOJIbKO CIlelIfianbHEIX GYHKIUHN U ollepaTopoB; cM. Pa3gen 9.16.

B Postgres Pro umeroTcs gBa Tuma Ajis xpaHeHHUs OaHHBIX JSON: json M jsonb. [ peanu3auuu ag-
(bekTUBHOTO MexaHN3Ma 3aIllPOCOB K 3TUM THIIAaM OaHHHIX B Postgres Pro Tak>ke uMeeTCsl TUI jsonpath,
onucaHHbIM B [Togpa3mene 8.14.7.

Tumel JaHHBIX json M jsonb MPUHUMAIOT Ha BXOI NOYMU OOQUHAKOBEIE HAOOPH 3HAYEHUM, a OTIUYAIOTCS
OHM TJIaBHBIM 00pa30M C TOYKU 3peHus 3pGeKTUBHOCTU. TUIT json COXpPaHSAET TOYHYIO KOMIHUIO BBEIEHHO-
TO TEKCTA, KOTOPYIO0 PyHKIMK 00paboTKK OOJIKHEI pa30upaTh 3aHOBO IIPHU KaKIOM BHITIOJTHEHUHN 3a1Ipoca,
TOTTla KakK JaHHBIE jsonb COXPAHSIOTCS B pa300paHHOM OBOMYHOM (popMaTte, YTO HECKOIBKO 3aMeqJIsieT
BBOJ M3-3a Tpeobpa30BaHus, HO 3HAYUTEILHO YCKOPseT 00paboTKy, He TpeOysi MHOTOKPaTHOTO pa3bopa
TekcTa. Kpome TOr0, jsonb moggep:KuBaeT UHOEKCAIIUIO, YTO TOXKE MOXKeT ObITh 0YeHb II0JIe3HO.

Tak Kak THI json COXPaHSET TOYHYIO KOIIMIO BBEJIEHHOTO TEKCTA, OH COXPaHsIeT CEMaHTUYeCKU He3Ha-
yalnue npobesnbl MexXay 3J1eMeHTaMM, a TaKXe ImopsimokK Kiodel B JSON-o6bekTax. M ecnu JSON-00B-
€KT BHYTPHU COJEPZKUT IIOBTOPSIOUINECS KJIIOYM, 9TOT TUII COXPAHUT BCE Maphl Kiiod/3HaueHue. (PyHK-
un 06paboTKY OYOYT CYUTATh OEeUCTBUTENbHOM MOCIEeOHIOI Mapy.) TUl jsonb, HATPOTUB, HE COXPAHSIET
mpoO6eTkl, MOPSIOK KII0YEeH U 3HAaYEeHUs C OyOIUPYIOIINMUCS KiIlouaMu. ECITM BO BXOOHBIX JAaHHBIX OKa-
3BIBAIOTCS OYOIMPYIOIINECS KIIIOUM, COXPAHAETCs TOJIbKO MOCIegHee 3HaYeHHeE.
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7151 GONBIIMHCTBA MPUIOKEHUH IIPEeONIoYTHUTeNIbHee XpaHuTh maHHEIe JSON B Tume jsonb (ecim HeET
0COOBIX MPOTUBOIIOKA3aHUM, HallPUMED BaKHEI ITPEXKHUE IPEIII0IOKEHUS O TIOPSIOKE KITI04Yel 00 bEKTOB).

B RFC 7159 roBoputcs, 4To cTpoku JSON moJKHEL OBITH IIpencTaBieHbl B KonupoBke UTF-8. TlosaTomy
manable JSON He OyayT MOTHOCTBIO COOTBETCTBOBATH ClielnGpUKAIIUY, €CITM KOOUPOBKa 0a3bl JaHHHIX HE
UTF-8. IIpu aTom Henb3st OymeT BcTaBUTh B JSON CcUMBOIBI, HEIPEOCTaBUMbIe B KOOUPOBKE CepBepa, U
Ha000pOT, IONYyCTUMBIMU OYAYT CUMBOJILI, IIPEACTaBUMEIE B KOOUPOBKE cepBepa, HO He B UTF-8.

RFC 7159 paspemiaeT BKIo4daThk B cTpokKu JSON cnemmnociegoBaTenbHOCTH Unicode B Bumae \uxxxX. B
dyHKIIMIO BBOOA AJIA TUIA json 3TH CIIEIIIOCIeA0BaTEeIbHOCTY JONYyCKAIOTCSA BHE 3aBUCUMOCTHU OT KOOHU-
poBKYM 0a3bl HAHHBIX, ¥ TPOBEPSETCS TOJBKO IPABUJIBHOCTh MX CHHTAKCHCA (3a \u JOJIKHEI CIeIOBaTh
4yeTHIpE IIeCTHaAUaTepUYHLIX U pe1). OgHako GYyHKIMS BBOOA [JISI THUIIA jsonb 00Jjiee cTporasi: OHa He
IOomyCKaeT cIernrnocienoBaTenbHocTy Unicode it CMUMBOJIOB, KOTOPHIE HE MOTYT OBITh IIPEICTABIIEHHl B
KonupoBKe 6a3wl. TUT jsonb TaKXkKe He IpUHUMAaET \u0000 (Tak KakK 3TO 3Ha4YeHUE He MOXKeT OLITh Ipef-
CTaBJIEHO B TUIE text Postgres Pro) u TpebyeT, uToOH cypporaTHble mapsl Unicode ncnomb30BamuCh OJIst
IpeacTaBJIeHUsT CUMBOJIOB BHE OCHOBHOM MHOTOSI3BIKOBOM Itockoctu (BMP) mpaBunbHo. KoppekTHbIE
cnenmnociaenoBatenbHocT Unicode mpeoOpa3yioTcst Ajis XpaHEHUS B OOWH COOTBETCTBYIOIIUM CHUMBOJI
(3TO mOmpa3yMeBaeT CBOpaYMBaHUe CypPpPOTaTHHIX I1ap B OOUH CUMBOJII).

IIpumMeuyanue

Muorue u3 ¢pyHkuui o6pabotku JSON, omrcanuble B Pasnene 9.16, mpeobpas3yioT CIIEIoCeno-
BaTesibHOCTH Unicode B 0OBIYHBIE CUMBOJIBI, II03TOMY MOTYT BhIHaBaTh MONOOHBIE OIIMOKHU, HaxKe
€CJI¥ UM Ha BXO[ IIOCTyNaeT THUIl json, @ HE jsonb. To, 4TO GYHKUMS BBOIA B TUII json HE IPOU3-
BOIUT 3TUX ITPOBEPOK, MOXKHO CUUTATh UCTOPUYECKUM apTedaKToOM, XOTS 3TO U ITO3BOJISIET IIPOCTO
coxpaHsTh (HO He oOpabaTeiBaTh) B JSON crenkonbl Unicode B 6a3e maHHBIX C KOOHUPOBKOM, B KO-
TOPOM IIpefCTaBIeHHbIEe TAKUM 06Pa30M CUMBOJIEL OTCYTCTBYIOT.

ITpu mpeobGpa3zoBaHuy BBOOUMOTO TeKCcTa JSON B TUII jsonb, MPUMHUTHUBHBEIE TUIILI, onucaHHble B RFC
7159, o cyTu oTobpaxkaloTcs B cobcTBeHHBle TUNIE Postgres Pro kak nokasano B Ta6nuie 8.23. Takum
00pa3oM, K COOEepKUMOMY TUIIA jsonb MPEIbABISIOTCS HEKOTOPHIE NOIOJTHUTENbHEIE TPeOOBaHUS, TIPO-
IVKTOBaHHEIE OTPAaHUYEHUSIMU IIPEICTaBIeHUS HUXKeJleXKalllero TUIla JaHHBIX, KOTOPEIE He pacIpocTpa-
HSIOTCSI HM Ha THUI json, HU Ha ¢opmaTt JSON Boobiie. B yacTHOCTH, TUI jsonb HE IPUHUMAET YUCIA,
BBIXOOSAIINE 3a OUANla30H TUIla HaHHBIX Postgres Pro numeric, TOorga Kak C json TaKOTO OTpaHUYEHUST
HeT. Takue orpaHMUYeHUs, HaK/JIaObklBaeMble peanu3alnueli, gonyckaimTrcsa cornacio RFC 7159. Oprako
Ha IPAKTUKE Takue IpobieMel 60ojiee BEPOSITHEL B APYTUX PEATu3alUaX, TaK KaK OOBIYHO IPUMUTHUBHBIA
Tun JSON number ODpeOcTaBseTCA B BHUAE YUCJa C IIJIaBalolleid TOYKOM mBoiHOUN ToyHOCTH IEEE 754
(uto RFC 7159 siBHO nmpu3HaET u monyckaet). [Ipu ucnonb3oBanuu JSON B KauecTBe ¢popmMaTta oOMeHa
OaHHBIMHU C TAaKUMH CHCTEMaMU CJieOyeT YYUTHIBATh PHUCKU IOTEPU TOYHOCTHU UHCEJI, XPaHUBIINXCS B
Postgres Pro.

U HampoTuB, KakK IOKa3aHO B TabJulle, eCTh HEKOTOPHIE OTpaHUYeHUus B ¢(opMaTe BBOJA IPUMUTUBHBIX
TunoB JSON, He aKTyanbHEBEIE OIS COOTBETCTBYIOIINX TUIIOB Postgres Pro.

Taoiuna 8.23. IlpumutuBHbie TUNBI JSON H cooTBeTCcTBYIONINE MM TUNLI Postgres Pro

IIPpMMHTHBHBIH THII Tun Postgres Pro IIpuMmeyanus
JSON
string text \u0000 He OOIyCKaeTCs KaK CIelIlocienoBaTeb-

HocTh Unicode, nmpencrasisionas CUMBOJI, KOTO-
PHIH OTCYTCTBYET B KOOUPOBKE 6a3bl

number numeric 3HayeHus NaN U infinity He OOIIYCKaAlOTCs

boolean boolean [omyckaioTCs TOIBKO BAPUAHTH true U false (B
HUXKHEM PETHUCTPE)

null (merT) NULL B SQL nmeeT gpyrou CMBICTT
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8.14.1. CUHTAKCUC BBOAUMbLIX U BbiIBOAUMbIX 3Ha4YeHuu JSON

CuHTaKCHUC BBOfa/BeIBoAa TUNHOB JaHHEIX J[SON cootBeTcTByeT cTaHmapTy RFC 7159.

[Tpumepsl OTYCTUMEIX BEIpasK€HUU C TUIIOM json (MM jsonb):

—— [lpocToe CkandpHOe/NPUMHUTHUBHOE 3HAUEHUE
—— [lpOoCTHIMM 3HAYEHHWIMH MOTI'yT OBITH UYHCINa, CTPOKH B KaBhukax, true, false wmnm null
SELECT '5'::Jjson;

—— MaccuB u3 Hynd U OOlEee DIEMEHTOB (DIEeMEeHTH MOT'YT OBITb Pa3HBIX THIIOB)
SELECT '[1, 2, "foo", null]'::json;

—— 06bexT, COonepXalui NHapbl KIOYeH U 3HAUEHUH
- BaMeTbTe, YTO KIIIOUH O6E€KTOB — 2TO BcCcerma CTpOKH B XaBhBIUKAx
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

—— MacCHUuBH U OGEGKTH MOFyT BKIIaObIBATbCH HpOHSBOHbHHM 06pa30M
SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;

Kak On1710 cKa3aHoO paHee, Korma 3HaueHue JSON BBOOUTCS M 3aTe€M BLIBOOUTCS 0€3 HOMOJTHUTETbHOM!
00paboTKU, TUIT json BEIBOOUT TOT K€ TEKCT, YTO IIOCTYIIMII Ha BXO[, a jsonb He COXpaHSeT ceMaHTu4e-
CKU He3Hadualllie JeTalu, TakKue Kak nmpobensl. HampuMep, IOCMOTPUTE Ha 3TU PaA3IUYUA:

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)

INepBasi ceMaHTHYECKH He3HaYMMasl OeTalb, 3aCIyXKUBa0Iasi BHUMAHHUS: C jsonb YHCJIa BEIBOMSTCS IO
IpaBuUiiaM HUXKeJeXalllero THMa numeric. Ha IpakKTHKe 3TO O3HAYaeT, YTO YMCIia, 3aJlaHHBIe B 3aIlHCH
c E, OyOoyT BeIBefieHEI 03 Heé, HalpuMep:

SELECT '{"reading": 1.230e-5}"'::json, '{"reading": 1.230e-5}"'::jsonb;
json \ jsonb
_______________________ o
{"reading": 1.230e-5} | {"reading": 0.00001230}
(1 row)

OmHAKO KaK BHUOHO M3 3TOTO IIpHMepa, jsonb COXpPaHsIeT KOHEYHBIe HYJIN JIpOﬁHOl"O YHCJia, XO0Td OHHU U
He UMEIOT CEMaHTUYEeCKOM 3HAYMMOCTH, B YaCTHOCTH OJIS IIPOBEPKHU Ha PaAaBE€HCTBO.

CIHMCOK BCTPOEHHBIX QYHKIIMI 1 OIIEPaTOPOB, IIO3BOJISIONINX CO3AaBaTh U oOpabaTriBaTh 3HaUeHus JSON,
npuBenéeH B Pa3pgerne 9.16.

8.14.2. NMpoekTupoBaHue ooKyMmeHToB JSON

IMpencTtaBnsaTek maHHEe B JSON M0OKHO ropasmno 6oyee ru0Ko, YeM B TPAOUITMOHHOM PeIAIInOHHON Mofge-
JI JAHHBIX, YTO OYEHb IIPUBJIEKATEILHO TaM, I'le HeT JKECTKUX ycJoBui. M o6a 3TuX mopxona BIOJIHE
MOT'YT COCYLIECTBOBATE U OOIOIHATE APYT OPyra B OGHOM IIpuiIoxkKeHUn. OOQHAKO fgaxke OJ1d IPUI0KEeHNH,
KOTOPBIM Hy2KHa MaKCHUMaJlbHas THOKOCTh, PEKOMEHIYeTCsI, YTOOBI MOKyMeHTH JSON uMenu HeEKOTOPYIO
(bMKCUPOBAHHYIO CTPYKTYPY. DTa CTPYKTypa OOBIYHO HE HaBSI3BIBAETCS JKECTKO (XOTS MOXKHO IeKiiapa-
THUBHO OUKTOBATb HEKOTOPHIE OM3HEC-IIpaBuiia), HO KOrfia OHa IIpefcKa3dyeMa, CTAHOBUTCS IOpa3mo Ipo-
IIle TIUCATh 3aIIPOCH], KOTOPHIE U3BJIEKAIOT II0JIe3HBIE HaHHBEIEe U3 Habopa «IOKYMEeHTOB» (MH(pOpPMAIN)
B TaOuIe.
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Iaunsie JSON, Kak U JaHHBIE JTIOOBIX OPYTUX THUIIOB, XpPAHAIIWECS B TaGIHUIlaX, HAXOOSITCS MOH KOHTPO-
JIeEM MeXaHW3Ma MapajiejIbHOr0 JOCTyIa. XOTS XpPaHUTh OOJIbIINE OOKYMEHTHI BIIOJIHE BO3MOXKHO, HE
3abbIBaiiTe, YTO IIpU II000M M3MEHEHWM yCTaHABIMBAETCS OJIOKMPOBKA BCEHM CTPOKHU (Ha YPOBHE CTPO-
ku). [losTomy Onisti omTUMHU3ANUN OJIOKMPOBOK TPAH3AKIUM, M3MEHSIOIINX TAaHHBIE, CTOUT OTPAHUYUTH
pa3Mep mokyMeHTOB JSON pa3yMHBIMH IpefenaMu. B upgearne Kaxnobik mokyMeHT JSON monxkeH coboi
IIPenCTaBiIsiTh aTOMapPHLIN MHGOOPMALMOHHEIN GJIOK, KOTOPBIM, COTJIaCHO GU3HEC-TIOTUKE, HEIb3S pa3me-
JINTh Ha MEHbINNE, UHINBUAYATbHO U3MEHsIeMbIe OI0KH.

8.14.3. NMpoBepKU Ha BXO)XKAEeHUe U cyllecTBOBaHUe jsonb

ITpoBepKa 8x02c0eHUs1 — BaXKHasi 0COOEHHOCTh THIIA jsonb, He UMeIOIIasl aHajora [AJjis THIa json. ITa
IIPOBepKa oIpenenseT, BXOOUT X OOUH OJOKYMEHT jsonb B OPYroi. B ciemyoiux mpuMepax Bo3Bpalila-
eTCsI HICTUHHOE 3HaueHue (KpoMe YIOMSIHYTBIX UCKIIOUeHUH):

—— I[pocCThle CcKaldpHble/IPUMHTHUBHLEIE 3HAUYEHUd BKIIOYAT TONbKO ONHO HIEHTHUHOE 3HAUYEHHE:
SELECT '"foo"'::jsonb @> '"foo"'::jsonb;

—— MaccuB C MpPaBO¥ CTOPOHBI BXOOUT B MACCHUB ClleBa:
SELECT '[1, 2, 3]'::jsonb @> '[1, 3]'::jsonb;

—— Jopd9moK SJIEeMEeHTOB B MAaCCHMBE HE BaxXeH, [NO3TOMY 3TO YCIOBHE TOXE BHIINONHIETCH:
SELECT '[1, 2, 3]'::jsonb @> '[3, 1]'::jsonb;

—— A MOBTOpPYOIMHECd DJIEeMEeHThl MacCHBa HE HWMEIT 3HAUEHUd:
SELECT '[1, 2, 3]'::jsonb @> '[1, 2, 2]'::jsonb;

—— O6BeKT C OIHOM TMapoH CIpaBa BXOIUT B OOLEKT cCleBa:
SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb @>
'{"version": 9.4}'::jsonb;

—— MaccuB ClipaBa He CUYMTAETCH BXOLNJIIHUM B
—— MACCHB CleBa, XOTd B I[OCIHEeOHHWH U BIOXEeH NONOOHLBIH MAaCCHB:
SELECT '[1, 2, [1, 3]]1'::jsonb @> '[1, 3]'::jsonb; —— Bopmaér false

—— Ho ecnu moBaBuUTL YPOBEHb BIOXEHHOCTH, MNPOBEPKA HA BXOXIEHHE BHINONHIETCH:
SELECT '[1, 2, [1, 3]1]1'::jsonb @> '[[1, 3]1]'::jsonb;

—— AHANIOIHYHO, B5TO BXOXIEHHEM He CUUTAEeTCd:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; —— Bemaét false

—— Kmou ¢ nycTeiM OB6BEKTOM Ha BEpPxXHEM YPOBHE BXOIUT B OOBLEKT C TakKWM KIIOUOM:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"foo": {}}'::jsonb;

OOIIui IPUHIUII 3TOM MPOBEPKH B TOM, UTO BXOIAIINWIN OOBEKT MOJIXKEH COOTBETCTBOBATH OOBLEKTY, CO-
IepKalleMy ero, Io CTPYKType U OaHHEIM, BO3MOXKHO, IIOCJIe MCKIIIOUEeHHUS U3 coOepzKallero o0heKTa
JIUIIHUX 3JIeMEHTOB MAaCCHBA WM Map KiIo4Y/3HavyeHre. Ho MOMHHUTE, YTO IIOPSIOK 3JIeMEeHTOB MacCHUBa
OJIs IIPOBEPKH Ha BXOXKIEHHEe He MMeeT 3HAaueHWs, a IOBTOPSIOIMECs 3JIEeMEeHTHE MaCCHBa CUHUTAIOTCS
TOJILKO OOUH pas.

B kauecTBe 0CO00T0 UCKIIOUEHUS O Tp860BaHI/IH UOEHTUYHOCTHU CTPYKTYP, MaCCUB MOXKET COOepPzXKaTh
IIDUMUTUBHOE 3HAYEHHUE:

—— B B5TOT MacCHUB BXOIOHUT IMIPUMHUTHBHOE CTPOKOBOE 3HAUEHHE:

SELECT '["foo", "bar"]'::jsonb @> '"bar"'::jsonb;
—-— 3TO HCKIOUeHue HOeHCTBYyeT TONbKO B ONHY CTOPOHY —— 3I0eCh BXOXIEHUd HET:
SELECT '"bar"'::jsonb @> '["bar"]'::jsonb; —— Bemaét false

IInsa Tuma jsonb BBEOEH TaKXkKe OIMEpPaTOpP CYyW,ecmeosdHusi, KOTOPHIM SIBISIETCSI BapuUallMedl Ha TeMy
BXOXKEHHUsI: OH IIPOBEPSET, SBISETCSA JIM CTPOKa (3alaHHas B BUEe 3HAYEHUS text) KIIIOYOM OOBEKTaA
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WM 37IeMEHTOM MaCCHBa Ha BEPXHEM YPOBHE 3HAYEHUS jsonb. B clemymomux mpruMepax BO3BpaIIaeTCs
UCTUHHOE 3HaYeHUue (KpoMe YIIOMAHYTHIX UCKITIOUEeHUN):

—-— CTpoka CyHmeCcTBYyeT B KauyeCTBe SIEMEHTa MacCCHBa:
SELECT '["foo", "bar", "baz"]'::jsonb ? 'bar';

—— CTpoka cymecTBYyeT B kKadecTBe Kiioua obbekTa:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

—— 3HaueHud OOBLEKTOB HE pPACCMATPHUBAITCH:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; —— BomaéTt false

—-— Kak ¥ BXOXIEeHHEe, CYULECTBOBAHMHE OINPENeNdeTCd Ha BEPXHEM YPOBHE:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- Brmaétr false

—-— CTpoxa CuUuTaeTCd CYUEeCTByllIel, eCnd OHa COOTBETCTBYET MNPUMUTUBHOM cTpoke JSON:
SELECT '"foo"'::jsonb ? 'foo';

O61bekTH JSON 11 IpOBEPOK Ha CYIIECTBOBAHME M BXOXKIEHUE CO MHOXKECTBOM KITIOUEH MJTH 3JIEMEHTOB
mogxodsT OOJIbIlle, YeM MacCCHUBHI, TaK KakK, B OTIMYKE OT MAaCCUBOB, OHU BHYTPH OITUMHU3UPYIOTCS OIS
TIOMCKa, ¥ IIOUCK 3JIeMeHTa He Oy[aeT JIMHEeNHBIM.

ITogcka3ka

Tak kKak BxoxkpaeHue B J[SON mpoBepsieTcss C Y4ETOM BJIOKEHHOCTH, ITPAaBUJIbHO HAIIMCAHHLIN 3a-
IIPOC MOXKET 3aMEHUTh IBHYIO BEIOOPKY BHYTPEHHUX 00BEeKTOB. HampuMmep, NpenmoioxuM, 4To v
Hac ecTh CTOOel doc, copmepkaliuii 0OBeKTH Ha BEPXHEM YPOBHE, U OOJIBIIMHCTBO 3TUX O0BEK-
TOB COINEPIKUT MOJIS tags C MACCUBAMU BJIOKEHHBIX 00BEKTOB. [laHHBIM 3alIpoCc HaWAET 3amlucH, B
KOTOPHIX BJIOKEHHBEIE OOBEKTHI coflepKaT KJII0YH "term":"paris™ U "term":"food", U IPU 3TOM
IIPOIIYCTUT TaKWe KII04YM, HaXOAdlecss BHe MaCCHUBa tags:

SELECT doc—->'site_name' FROM websites
WHERE doc @> '{"tags":[{"term":"paris"}, {"term":"food"}]}';

DTOro XKe pe3yJibTaTa MOXKHO NOOUTHLCS, HAIIPUMeED, TakK:

SELECT doc—>'site_name' FROM websites
WHERE doc—->'tags' @> '[{"term":"paris"}, {"term":"food"}]';

Ho maHHBIM moaxom MeHee THOKHU M 94acTo TaKXke MeHee 9(hOeKTHBHEIN.

C mpyro# CTOPOHEI, oiepaTop cyinecTBoBanus JSON He yYUTHIBAET BIIOXKEHHOCTE: OH OyIeT ucCKaTh
3a[jaHHBIN KJII0Y WJIM 3JIEMEHT MacCHUBa TOJIbKO Ha BepXHEeM ypoBHe 3HadeHus JSON.

Pasnuynble onepaTophbl BXOXKIOEHUS U CYIIIeCTBOBaHUS, a TaKXKe BCe OPYyrue OonepaTopsl ¥ QyHKUMU OIS
paboTtsl ¢ JSON mokymeHTHPOBaHEH B Pasmene 9.16.

8.14.4. NHpeKcauumsa jsonb

151 3¢hGHEeKTUBHOT O IIOMCKA KITIOUeH MU ITap K/I0Y/3HaueHue B O0IbIIIOM KOJIMYeCTBEe JOKYMEHTOB jsonb
MOKHO ycCIielrHO NTpuMeHaTh nHOeKCH GIN. 1715 3TOro npemocTaBasg0TCA ABa «Kjiacca onepaTtopoB» GIN,
IIpeaaralyie BEIO0p MexkOy IIPOU3BOOUTEIbHOCTEIO ¥ THOKOCTHIO.

Kmnacc onepatopoB GIN 1o yMOmT4aHUIO AJI jsonb MOAOEePKUBAET 3alIPOCHl C OllepaTopaMU CYIIeCTBO-
BaHUA KJto4a (?, ? | 4 ?&), 0OIepaTOpPOM BKIIIOUEeHUS (@>) ¥ omepaTopaMu COOTBETCTBUS AJI jsonpath (@2
u @ee). (TTompoOGHee ceMaHTHKA, peanudyeMasi 3TUMHU OollepaTopamM#u, onucaHa B Tabmuie 9.45.) I[Ipumep
CO37IaHMs UHOEKCa C 3TUM KJIaCCOM OIIEPaTOPOB:

CREATE INDEX idxgin ON api USING GIN (jdoc);

IomomaUTEeNbHBIN Kacc onepaTopoB GIN jsonb_path_ops He MOAAEPKUBAET ONMEPATOPH! CYIIIECTBOBA-
HUS KITI04a, HO MoAgepKuBaeT @>, @2 1 @R. [I[pyMep co3maHUsI UHAEKCA C 9THM KJIaCCOM OIIEPaTOPOB:
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CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path_ops);

PaccMmoTpumM nmpuMep TaOIUILI, B KOTOPOM XpaHATCS TOKyMeHTH JSON, mmony4JaeMble OT CTOPOHHEH BeO-
Cyk0bI, C TOKYMEHTUPOBAHHEIM OIIPeNeIeHueM CXeMbl. THUITUYHBIN TOKYMEHT:

{

"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",

"qui

}

MEI coxpaHsieM 3TH OOKYMEHTHI B TabnuIle api, B CTONOIE jdoc TuUIla jsonb. Ecimu mo aToMy cTOOIy
co3maércs GIN-mHOeKC, OH MOXKeT IPUMEHSIThCS B MOTOOHBIX 3aPOCax:

—— Ha¥Tu DOKYMEHTH, B KOTOPHIX kKniou "company" muMeeT 3HaueHue "Magnafone"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnafone"}';

OpHAaKO B CIIEOYIOMIMX 3aIIpocax OH He OymeT MCII0Ib30BaThCs, IIOTOMY YTO, HECMOTPS Ha TO, YTO OIlepa-
TOp ? — MHAEKCUPYEMEIH, OH TPUMEHSAETCST He K UHIEeKCHPOBAHHOMY CTOJIONY jdoc HETIOCPENCTBEHHO:

—— Ha¥Ty DOKYMEHTH, B KOTOPBIX KNiou "tags" CONEPXMUT KIOU HIM SIEeMEeHT Maccusa "qui'"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc -> 'tags' ? 'qui';

W BCc€ ke, IpaBUIBHO IPUMEHSISI MHIEKCHI BhIpaXkKeHuM, B 9TOM 3alpoce MOXKHO 3a[eiCTBOBATh NHOEKC.
Ecnu 3ampoc ompemenéHHBIX 3JIEMEHTOB B KJTI0Ue "tags" BREIIIOJIHSIETCS YacTO, BEPOSITHO CTOUT OIpemne-
JIUTH TAKOW MHOEKC:

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));

Teneprb npepnjoxeHue WHERE jdoc -> 'tags' ? 'qui' OyHeT BBHIIOJHSTHCS KaK IIpUMeHeHNe MHIEeK-
CUpPYeMOro omepaTopa ? K MHAEeKCUPYyeMOMY BhHIpaxKeHUI0 jdoc -> 'tags'. (I[logpobHee 006 MHIOEKCcax
BHIpa’KEHUU MOXKHO y3HaTh B Pazpnene 11.7.)

Emé oguH mogxomd K MCIIOIb30BaHUIO IPOBEPOK Ha CYIIeCTBOBAHUE:

—— Ha¥WiTu OOKXYMEHTH, B KOTOPBIX kKnou "tags" comepxuT sneMeHT MaccuBa "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"l}';

9TOT 3ampoc MOXKEeT 3afedcTBOBaTh mpocTod GIN-mHOeKc mo cTtondiy jdoc. Ho 3aMeTbTe, YTO TaKOM
HNHOEKC 6yneT XPaHUTH KOIINK BCEX KJII04YeH ¥ 3Ha4YeHUH B II0JIe jdoc, TOrga KaK MHIOEKC BEIPaXKEeHUA U3
IpeObIayLIero IpuMepa XPaHuT TOJILKO JaHHbIE BHYTPU 00BEKTa C KJII0UOM tags. XOTSI IIOAX0[ C ITPOCTHIM
UHOEKCOM ropasmo 0ojiee TMOKMH (TakK KakK OH IOAAep>KUBaeT 3aIllPOCH! IO JI000My KITI04YY), UHIOEKCH
KOHKPETHBIX BhIPAXKEeHUM CKOpee Bcero OyoyT MeHblIlle U ObICTPee, YeM IIPOCTHIE UHIEKCHI.

Takxe nanekcel GIN nnogmepxuBarOT OIIEPATOPEHI @? U @@, KOTOPEIE COIIOCTABJISAIT jsonpath C HAHHBIMU.
I[Tpumepsr:

SELECT jdoc—>'guid', jdoc->'name' FROM api WHERE jdoc @? 'S$.tags[*] ? (@ == "qui")';
SELECT jdoc—>'guid', jdoc—->'name' FROM api WHERE jdoc @@ 'S$.tags[*] == "qui"';

IO stux onepaTtopoB mHAOEKC GIN u3BIeKaeT U3 jsonpath MPEOIOKEHUSI BUA yenouka_obpameHud =
KOHCcTaHTa U BBEIIIOJIHAET IIOUCK II0 KJII0YaM U 3HAYEHUsIM U3 3TUX HpeHHO}KeHHﬁ. ]_[enqua 06pameHHs{
MOZKEeT BKJIIOYaTh yKa3aHUA oOpallleHusd .xuaouy, [*] U [umnexc]. Kjiacc onepaTopoB jsonb_ops TaKikKe
nonmepXKUBaeT yKa3daHUS . * U . **, KOTOPble He MOoAepKMUBaeT KJIacC OllepaToOpoB jsonb_path_ops.
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Knacc onepaTopoB jsonb_path_ops IMOOOepKUBaEeT TOIBKO 3aIlPOCH C oIlepaTopaMu @>, @? U @R, HO OH
3HAQUUTEJIBHO [IPOU3BOOUTEJIbHEE Kilacca II0 YMOJIYaHUI0 jsonb_ops. MHOEKC jsonb_path_ops OOBLIYHO
ropa3go MeHbBIIe MHOEKCA jsonb_ops AJIA TEX K€ JaHHBIX U 0oJjiee ToueH IIpHU IIOUCKE, 0COOEHHO eciIu
3ampockl 0O6pamialoTCsa K KIo4YyaM, YaCcTO BCTPEUYaAlOIINMCSA B JaHHBIX. TakuM 00pa3oM, C HUM OIlepaliui
IIOMCKA BEBEITIOJIHAKTCA Iopa3no C—)(b(beKTI/IBHee, 9eM C KJIaCCOM 0OIIepaTOpPOB I10 YMOJIYaHHUIO.

Texuuueckoe pasnuunue Mexknay GIN-uHmekcaMu jsonb_ops M jsonb_path_ops COCTOUT B TOM, YTO [
TIePBBIX CO3MAIOTCSI He3aBUCUMbBIE 3JIeMEeHThl MHAEKCa IJIs KaXXIOOoTro KJTlo4ya/3HaueHusI B MaHHBIX, TOra
Kak [OJIsT BTOPBIX CO3MAIOTCSI 3JIEMEHTHI TOJILKO /ISt 3HaueHuw. - [1o cyTH, KaXObI 3JIeMEeHT HWHIOEeKca
jsonb_path_ops OpeacTaBisieT cOOOM Xell 3HaYeHUs U Kioda(ed), IPUBOOSIIEro K HeMY; HallpuMeD,
IPYU MHAEKCAIUHU {"foo": {"bar": "baz"}} OymeT co3maH OOWH 3JI€MEHT MHAEKCA C XeIlleM, paCCUUTaH-
HEIM II0 BCEM TPEM 3HAYEHUSIM: foo, bar U baz. TakuM 06pa3oM, ITpoBepKa Ha BXOXKOEHUE 3TOMU CTPYKTY-
pBI OymeT HUCIIOIb30BaTh KpalHe TOYHHINM IIOMCK M0 MHAEKCY, HO ONPEeNeIuThb, SBISEeTCS U foo KIII0YOM,
C TIOMOIIBIO TAKOI'0 MHAeKca Henb3s. C Opyro¥d CTOPOHEBI, MHOEKC jsonb_ops CO3MACT TPU OTHEJIbHBIX
9JeMeHTa WHIOEKCAa, IIPeOCTaBASIIONIUX foo, bar ¥ baz II0 OTAEIbHOCTH; MJIsS BHITIOTHEHUS ITPOBEPKU Ha
BXOXK[eHue OYIyT MPOBEPEHBI CTPOKHU TAaOIUITLI, COmepaKalre BCce 3TU Tpu 3HaueHusA. XoTss GIN-UHIOeKChH
TMO3BOJISAIOT BEIYUCIINTE AND moBosbHO 3(pHeKTUBHO, TAKOM ITOUCK BCE Ke OyaeT MeHee TOUHBIM u 60ree
MeJIeHHBIM, YeM PaBHO3HAYHKIM ITOMCK C jsonb_path_ops, 0COOEHHO ecnu J1iio00e OOHO M3 3TUX TPEX
3HAUEHUMN CONIEePIKUTCS B OOJILIIIOM KOJTUYECTBE CTPOK.

HepmocTaTok Kiacca jsonb_path_ops 3aK/II04YaeTCsI B TOM, UTO OH HE YYUTHIBAET B MHIOEKCE CTPYKTYPHI
JSON, He copepxKalye HUKaKUX 3HaYeHUN {"a": {}}. I/ IIOKUCKa 10 JOKyMEeHTaM, CofepKallux TaKue
CTPYKTYPHI, MOTPeOyeTCsT BHIIIOJIHUTDL IIOTHOE CKaHHPOBAaHHWE MHIOEKCA, YTO HOBOIBHO HOJITO, IIO3TOMY
jsonb_path_ops He OYEHb IIOAXOOUT AJISI IIPUII0OKEHUM, YaCcTO BBHITIOIHAIONIUX TaKHe 3aIlpOCHI.

Tun jsonb TakKe NOAAepPKUBAET WHOEKCH btree M hash. OHU IIOJIE3HEI, TOJIBKO €CJIX TPeOYeTCS IIPOoBe-
pATH paBeHCTBO JSON-TOKYMEHTOB B IIeI0M. I1opsiOK COPTUPOBKU btree OJIA THUIIA jsonb PEIKO UMEET
OombIIoe 3HaYeHWe, HO OJIS IOJIHOTHL OH IIPUBOOUTCS HUXKE:

O6vexT > MaccuB > Jloruyeckoe 3HauyeHHe > Yucino > Crpokxa > null
ObwvexT C n mapamMu > 06wvexT Cc n - 1 mapamu

MaccuB Cc n sneMeHTaMu > MaccuB ¢ n — 1 sIeMeHTaMH

3a UCKIIOYEHHUEM TOTO, YTO (II0 MCTOPUYECKHM IPHUYMHAM) IIYCTOM MacCHUB BEPXHETr0 YPOBHS COPTUPYET-
CsI KaK MeHbIu#, 4eM null. OOBEKTH C paBHBIM KOJIMUECTBOM IHap CPAaBHUBAIOTCS B TAKOM IIOPSIOKE:

xmaou—1, 3HaveHwe-1, kaou-2 ...

3aMeThTe, YTO KITIIOYU 00BEKTOB CPAaBHUBAIOTCHA COTJIACHO IIOPAOKY IIPDW XPaHEHWH; B 4aCTHOCTH, U3-3a
TOT'0, 9YTO KOPOTKHE KJIIOYHU XPAHATCA Mmepen OJIMHHBIMHU, PE3YyJIbTAaThl MOTYT OKa3daTbCA HECKOJIBKO He
WHTYUTHUBHBIMU:

{ "aa": 1, "C": 1} > {"b": 1, "d": 1}
MaccusBHI C PaBHBIM YK CJIOM 3JIEMEHTOM YIIOPAOOYNUBAIOTCA aHAJIOTHUYHO:
snemMeHr—-1, »saeMeHT-2 ...

IMpumuTuBHBIE 3HaUYeHUsT J[SON cpaBHMBAIOTCS IO TEM JKe IIpPaBUJIaM CPAaBHEHUS, YTO M HUXKeEJIeXKallne
TUIIBL maHHBIX Postgres Pro. CTpoKu CpPaBHUBAIOTCS C YYETOM IOPSAKA COPTUPOBKU MO YMOITYAHUIO B
Tekyiel 6a3e TaHHBIX.

0

14.5. OOpaweHue No MHAEKCY K 3JIeMeHTaM jsonb

Tumn gaHHBIX jsonb MOOAEPXKUBAET U3BJIeYeHNEe U U3MEeHEeHHEe 3JIEMEHTOB B CTHJIe 00paIlleHus K 3JIeMeH-
TaM MacCHBa. YKa3bIBaTh Ha BIIOKEHHBIE 3HAUYEHUSI MOXKHO, 3afjlaBas 1Iel0YKy Oo0palleHul K 3JIeMeHTaM,
npu 3TOM OyOyT OeiCTBOBATDL MpaBuila UCIOIL30BAHUS apryMeHTa path QYHKIUM jsonb_set. Ecnu 3Ha-
YeHHe jsonb SBJISETCS MaCCUBOM, YMCJIOBBIE MHIAEKCHI HAUMHAIOTCS C HYJISA, a OTpUllaTEe/IbHBIE IIeIble

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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YMCJa OTCYUTHIBAIOT 3JIEMEHTHI C KOHIIA MaccuBa K Hadany. O6paIieHus K cpe3aM MacCUBOB He TTOOIep-
XKUBaOTCA. Pe3ynbTaT oOpaleHus Mo MHOEKCY BCerga UMeeT THUI jsonb.

Hcmonb3yst onepalyio o0paleHus Mo UHAEKCY B MPEI0XeHnu SET omepaTtopa UPDATE, MOXKHO M3Me-
HSATh 3HAYEHUS jsonb. IIyTh TAKOTO 00paIleHNs JOIKEH ObITh «ITPOXOIMMEBIM» [IJI BCEX YKAa3aHHBIX 3HA-
4eHUU, eCJIM OHU CylIecTBYIOT. Hanpumep, nyTb val['a'] ['b']['c'] MOXKHO IIPOUTH IIOTHOCTHIO [0 C,
ecnu val,val['a'l Hmval['a']l['b'] — 00beKTHl. Eciu ke 3HaueHue val['a'] wan val['a'] ['b'] He
orpenesieHo, 6ymeT co3maH IMycToM 0ObEeKT, 3al0JIHSAEMEIH 110 Mepe HeobxoaumocTu. OHaKO, eCjiu 3Ha-
4yeHUe COOCTBEHHO val UIn JTI000€e U3 TPOMEKYTOYHBIX 3HAYEHUH CYIIECTBYET U SIBJISIETCS HE 00HEKTOM,
a, HAIpuUMep, CTPOKOM, YHUCJIOM WX CYIIHOCTBHIO jsonb null, IPOUTH 3TOT IyTh HEBO3MOIKHO, II09TOMY
BO3HHMKaeET omunOKa ¥ TPAaH3AKIIUSA IIPEPLIBAETCS.

ITpumep cuHTaKCcHCa oOpalleHus 10 UHAEKCY:

—— H3Bleub 3HayeHUe ob6bekTa IO KIouy
SELECT ('{"a": 1}'::jsonb)['a']l;

—— H3BNeub 3HAYEHHUE BJIOXEHHOTro obbexTa IO noyTH Klloua
SELECT ('{"a": {"b": {"c": 1}}}'::jsonb)['a']['b'I['c'];

—— H3Bleub BSJIEeMeHT MacCCHBa IO HHIOEKCY
SELECT ('[1, "2", null]'::jsonb)[1];

—— H3MeHUTb 3HaueHue obbekTa o knouy. OBpaTuTe BHUMAHUE Ha anocTpodsl Bokpyr '1':
IpUcBauBaeMoe
—— B3HaueHHe TakXe OONXHO OHIThL Tumna jsonb

UPDATE table_name SET Jjsonb_field['key'] = '1"';
—— 3To0 BHIZOBeT omubky, ecnu jsonb_field['a']['b'] B kxakou-nubo 3aIuCU IBIIETCH HE
OB6BEKTOM.
—— Hampumep, B {"a": 1} xmouy 'a' COOTBETCTBYET UHCIOBOE 3HaueHHEe
-— xmoua 'a'.
UPDATE table_name SET jsonb_field['a']['b']['c'] = '1"';

—— OTdunbTPOBAThH 3aNMuCH HnpennoxeHueM WHERE c ofpameHHeM O kiIody. I[IOCKONbKY pPe3ynbTar
—— obpamenud 0o kimouy O6ymeT HMeThb THI jsonb, TakoH Xe THUIl OOIXHO HUMETh CPaBHUBAeMOE C
HHUM 3HAaUYEHHEe.

—— IBOWHLIE KaBLUKM mobaBneHws, u4TOOB cTpoka "value" cTama DONYyCTHUMOM CTPOKOH jsonb.
SELECT * FROM table_name WHERE jsonb_field['key'] = '""value"';

IIpucBauBaHMe jsonb Ipu OOpPAIEeHUH 10 NMHOEKCY B HEKOTOPHIX 0COOBIX ciiy4asax paboTaeT He Tak, Kak
¢ dyHKIUMEN jsonb_set. Korma ncxogHoe 3Ha4YeHUE jsonb — NULL, IPUCBaWBaHUE IIPU OOPAIEHUU II0
Kiouy OymeT paboTaTh, Kak OyaToO 3TO 3HaUeHHe — IIycToe 3HadeHue JSON (Tuma MaccuB UM OOBEKT,
B 3aBHCHMOCTH OT THIIA KJII0Ya):

-— Tam, rpe none jsonb_field 6wrmmo NULL, ouno craumet {"a": 1}
UPDATE table_name SET Jjsonb_field['a'] = '1';

—-— Tam, rpe none jsonb_field 6rmmo NULL, ouo craHeT [1]
UPDATE table_name SET Jjsonb_field[0] = "1"';

Ecnu nnpmekc YKa3aH OJid MaCCHuBa, COOgep2Kalllero HegoCTaTO4YHO 3JIEMEHTOB, B HET0 GYJIYT JIOG&BHHTBCH
9JIEMEHTHEI CO 3Ha4YeHHueM NULL OO0 TeX IIOP, IIOKa MHAOEKC He CTaHeT OOCTHXXKHMMBIM M IIOKa He CTaHeT
BO3MOZXKHEBIM 3aaTh 3HAYEHHUE.

—-— Tam, rpe none jsonb_field 6wu1o
—-— TaM, rpne none jsonb_field 6nuio

[ oHo craHet [null, null, 2];
[
UPDATE table_name SET Jjsonb_field[2

1,
0], oumo craumet [0, null, 2]
1 =2

3HaueHWe jsonb OyAeT IPUHMMAThH IPHCBAUBAHUS 10 HECYIIIECTBYIOIINM Iy TSIM, €CJIH IIOCIIETHUN CYyIIle-
CTBYIOIIVH 3JIEMEHT, KOTOPHIM HY2KHO IPOUTH, — O0OBEKT UJIM MAaCCHUB, B 3aBUCUMOCTH OT COOTBETCTBYIO-
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1Iero Kiao4a (371eMeHT, Ha KOTOPHIM YKa3bkIBaeT HMOCJIETHUN KOMIIOHEHT IYyTH, HE TPOXOOUTCS U MOXKET
OBITH JTIIOOBIM). BrioskeHHEBIE CTPYKTYPHEI MACCUBOB U OOBEKTOB OYOYT CO3NAHHI U [JIS IEPBLIX HOMOITHSATCS
97eMeHTaM¥ null A0 HYXKHOU IO3UIUH (3a[aHHOM B IIyTH), B KOTOPYIO MOXKET OBITh IIOMEIIEHO IIPHCBa-
UBaeMoOe 3Ha4YeHue.

—-— Tam, rpme none jsonb_field 6wmmo {}, oo cranet {"a": [{"b": 1}1}
UPDATE table_name SET Jjsonb_field['a'][O0]['b'] = '1";

—-— Tam, rpe none jsonb_field 6wmmmo [], oHO cra”Het [null, {"a": 1}]
UPDATE table_name SET Jjsonb_field[1l]['a'] = '1';

14.6. TpaHcchopmauum

[I71sT Pa3NUYHBIX MPOIEAYPHBIX SI3BIKOB MPEACTABIECHH [OTOTHUTETFHEIE PACIIMPEHUsI, Peannu3yIoune
Tpa"chOopMaIUM OJI TUIIA jsonb.

Pacmupenus nns PL/Perl Ha3bIBaloTCs jsonb_plperl ¥ jsonb_plperlu. Korga oHM MCHONMB3YIOTCS, 3HA-
YeHHsI jsonb 0TOOPaxKarwTCsS B COOTBETCTBYIOIINE CTPYKTYPHI Perl: MacCuUBHI, XEIITX UIX CKaJIspPHI.

Pacmupenust ons PL/Python Ha3wmBaroTCs jsonb_plpythonu, jsonb_plpython2u M jsonb_plpython3u
(mpunstoe B PL/Python cornamenue 06 mMeHoBaHUM onrcaHo B Pa3nere 48.1). Korga oHU UCTIONB3YIOT-
Csl, 3HAUYEHUS jsonb 0TOOPAXKAIOTCS B COOTBETCTBYIOWIME CTPYKTYPHI Python: MaccuBEI, Xelrm UM cKa-
JISTPHL.

U3 stux paCHII/IpeHI/Iﬁ «OOBEPEHHBIM» CUHHUTAETCHA jsonb_plperl, TO €CTh €0 MOT'YT YCTAaHABIINBATh 00OBIU-
HbI€ II0JIb30BaTeJId, UMEIoIe IIPpaBO CREATE B TeKymefI Oa3e maHHBIX. OCcTanbHBEIE pacmupeHuda MOryT
YCTAaHABJIMBATE TOJIBKO CYIIEPIIOJIE30OBATEIIN.

14.7. Tun jsonpath

Tun jsonpath IpegHa3sHa4eH OJIA peajlu3anuy nogaepkku sa3wika nyteir SQL/JSON B Postgres Pro, mos-
BOJISAIONIETr0 3¢ (GEeKTUBHO BHIMIONHSATh 3ampPock K gaHnHeM JSON. On obecrnedyrBaeT IBOMYHOE IIPEICTaB-
sieHue pa3obpaHHOro BhIpaxkeHus nytTu SQL/JSON, onpenensioniero, Kakue 3JIeMEeHTHl JOIXKHEI U3BJIe-
KaTbcs u3 gaHHbX JSON amns ganpHeded o6padboTku B pyukimsax SQL/JSON.

CemMaHTHUKa IIpeguKaTOB M onepaTopoB sA3biKa IyTed SQL/JSON B memom coorBeTcTByeT SQL. B TO ke
Bpemsi, 4T0oO®I ¢ gaHHEIMU JSON MOKHO OBIJIO OTIEPUPOBATL ECTECTBEHHEIM 00Pa30M, B CHHTAKCHUCE Ty TEN
SQL/JSON npuHATH HEKOTOPHIE COTlalleHus JavaScript:

e Touka (.) mpuMeHsieTCS [JIs OOCTYIIa K 4JjieHy 00beKTa.
* KsampaTHbIe CKOOKH ([ ]) IPUMEHSIIOTCS OJjIsT 0OpallleHusT K MaCCHUBY.
e JnemeHTH MaccuBOB B SQL/JSON mymepyioTcs ¢ 0, Torga Kak oObI9HbIe MaccuBEl SQL — ¢ 1.

Bripaxkenwne mytu SQL/JSON 06p19HO 3anuckiBaeTcs B SQL-3amrpoce B BUOe CUMBOJIBHOM KOHCTAHTH SQL,
¥ TIO3TOMY [OJIZKHO 3aKJII0UaThCS B aOCTPOdBHI, a M000# arrocTpod, KOTOPHIHA HYKHO 3aKIIOYUTEL B 3TO
3HaYeHUe, HomKeH mybnupoBaThes (cM. [Tompasmen 4.1.2.1). Hepegko cTPOKOBBEIE KOHCTAHTH TPebOyeT-
Cs MCHOJIb30BaTh U BHYTPH BEIpaXkeHuU nyTelr. Ha Takve KOHCTAHTH PaCIpPOCTPaHAIOTCS COTrJIallleHUs
JavaScript/ECMAScript: oH: OOIXKHEI 3aK/TI0YaThCS B OBOMHBIE KaBLIYKHY, a OIS IPEeOCTaBIeHUSI CUMBO-
JIOB, KOTOPHIE CJIOZKHO BBECTH MHAUe, UCIIOJIL3YIOTCS CIIELIIOCIeq0BaTeIbHOCTH C 00paTHOM KOCOM Yep-
TOM. B YaCTHOCTHU, CUMBOIJI J:[BOfIHbIX KaBBEIYE€K BHYTPH CTpOKOBOfI KOHCTAQHTHI 3allMCHIBAETCAa KakK \", a
cob6cTBeHHO oOpaTHas Kocas depTa Kak \\. B 4uucso gpyrux coenumnocieqoBaTeIbHOCTEN, BOCIIPUHUMae-
MEBIX B CTPOKax JavaScript, Bxogat: \b, \f, \n, \r, \t, \v, BEIpaXxarolliyie pa3JIudYHbIe YIIPaBISIIOIINe CUM-
BoJibl ASCII, \xNN, BEIpazKamliiasi CHMBOJI KOJTOM B BUZ€E TOJIBKO [ABYX IIIeCTHAAIIaTEPUYHEIX UMD, \uNNNN,
BhIpazkatoIas cuMBoil Unicode KomoM B BUIE YETHIPEX IIECTHAOIATEPUYHBIX ITUDP, a TakKxkKe \u{N...},
TIO3BOJISIIONIAS OJIA 3amucu Koga cuMBoa Unicode mcmonb30BaTh OT 1 [0 6 IIeCTHaAIIAaTEPUYHBIX [TUDP.

BI:Ipa}KeHI/Ie IIYTU COCTOUT U3 IIOCJIEeO0BATEJIbBHOCTHU 3JIEMEHTOB IIYTHU, KOTOPEIE MOT'YT OLITH ciienyoumu-
MH:

¢ KoHcTauTe NPUMHUTHUBHEIX THIOB JSON: TekcT Unicode, yucna u 3HaueHus true, false u null.
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* TlepeMeHHBIE IIYTU IepedYncieHsl B Tabnuile 8.24.
¢ OmepaTopsl o0palleHus mepeyvnucielsl B Tabmuie 8.25.
* OmnepaTophl M METOOH jsonpath mepeduciaeHsl B [Togpasnerne 9.16.2.2.

¢ CkOOKHU, MPUMEHSIOMMECS OJid 00pa30BaHus BEIPAXKEHUN (QUIIbTPa ¥ U3MEHEHUS ITOPSIKa BEIYUCIIEe-
HUS IIyTH.

Bonee nompo6HO MCIOJIF30BaHUE BHIPAXKEHUM jsonpath ¢ GyHKIHMsIMU 3ampocoB SQL/JSON omumcano B
I[Togpa3zmene 9.16.2.

Tao6aumna 8.24. [lepeMeHHbIE jsonpath

ITepeMmenHasi Onucanue

$ IlepeMenHas, npeacTapngioniasa 3Hadenre JSON, purypupyroiiee B
3arpoce (3semeHm KoHmekcma).

$varname HMmeHoBaHHas nmepeMenHasi. E€ 3HaueHne MoXeT OBITh 3a/IaHO B
napaMeTpe vars, KOTOPBIYM MPUHUMAIOT pa3nuyulbie QyHKIUN obpa-
6otku JSON; mogpo6buHocTu B Tabnuie 9.47.

@ IlepeMeHnHas1, IpeACTaBIISAIONIAs Pe3yIbTaT BEIYUCIIEHUS IYTH B BBI-
paxeHUsx GUIbTPOB.

Ta6auma 8.25. OnepaTopsl OOpaIlIeHusi B jsonpath

Onepartop oOpameHus Onucanue

.key OmnepaTtop obpaleHus K 4ieHy o0beKTa, BLIOMpaeMoMy 10 3afaH-
HOMY Kiio4y. Ec/iy ©MsI KJjIlo4a COBIagaeT C UMeHeM KaKoi-1Iu6o

."SuMsa_nepeMeHHOH " IIepeMeHHOM, HAYMHAIINMCS C $, WX HEe COOTBETCTBYET AEeUCTBY-

omuM B JavaScript Tpe6oBaHUAM K UAeHTU(GUKATOPAM, OHO JOJIXK-
HO 3aKJ/II0YaThCs B IBOMHEIE KaBHUKK U TaKMM 00pa30M IIpefcTaB-
JIATHCS KaK CTPOKOBas KOHCTAHTA.

* OmepaTop obpalleHus Mo 3BE3M0YKe, KOTOPHIM BO3BpalllaeT 3HAYe-
HHUS BCEX YJIEHOB, HAaXOOAIIUXCS HAa BEPXHEM YPOBHE 00BLEKTa.

Lx* PekypcuBHEIM omepaTop 00paIeHus Mo 3BE3M0YKE, KOTOPHIH IIPO-
XOOMT II0 BCceM YpoBHSIM Hepapxuu JSON Tekyiiero o6beKTa 1 Bo3-
BpalllaeT BCe 3HA4YEeHUS YJIeHOB, BHE 3aBUCUMOCTH OT UX YPOBHS
BJIOKEHHOCTU. JTO peanu3loBaHHoe B Postgres Pro pacmmpenue
ctangapta SQL/JSON.

.**{ypoBeHsn} 9TOT omepaTop momobeH . **, HO BEHIOUPAET TOJILKO YKa3aHHbIE
ypoBHU uepapxuu JSON. YpoBHU BIOKEHHOCTHU 3a0al0TCS LIEJIH-

.**{HavanpHeEIA_ypoBEeHb tO MU 4YHCJIaMU, IIPU 3TOM HYJIEBOU YPOBEHb COOTBETCTBYET TEKYIIEMY

KOHEUYHBbIH_YPOBEHbL '} 00BekTy. [ obpaleHnuss K caMOMy HHUKHEeMY YPOBHIO BIIOKEHHO-

CTH MOKHO MCTIOJIb30BaTh KJTFOYEBOE CJIOBO last. DTO peann30BaH-
Hoe B Postgres Pro pacmupenue crangapta SQL/JSON.

[cemexTOop, ...] OHepaTOp 06paI.ueHI/I$I K 9JIEMEHTY MaCCHBa. CemexTop MO2XKET 3aaa-
BaThbCsA B OBYX (I)OpMaX: HHOexc UJIN HavalnbHEIH_HHOexC to xoHeu-
merii_wepexc . IlepBast opMa BHIOMpPAET €eOUHCTBEHHEBIM 3JIEMEHT IO
uHOeKCy. Bropast ¢opma BEIGMpaET cpe3 MacCuBa 110 IBYM WHIEK-
caM, BKJTIOUAaIOLIU1 KpafIHI/Ie 3JIEMEHTERI, COOTBETCTBYIIIN€ 3HAYEHU-
SIM HauyanbHEIH _HHOEKC W KOHEUHEBIH HHIOEKC .

3amaBaeMBIi wunexc MOXKET OBITH IIeJIOYKUCJIEHHBIM 3Ha4Y€HUuEM HUIIN
BBEIPpA2K€HMUEM, BO3BPAIIAOIIIUM €JUHCTBEHHOE YUCJIO, KOTOPO€E aB-
TOMATHU4Y€CKHU ITPUBOOUTCA K LIE€JIOMY. HNupexc 0 COOTBETCTBYET IIED-
BOMY 3JIEMEHTY MAaCCHBaA. Takzke B KaueCcTBe UHIEKCa IIDUHUMAET-
CsI KJII0YEBOE CJIOBO last, 0603Haqa101.uee HWHOEKC IIOCJIeJHero aje-
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Oneparop oOpalIeHus: Onucanue

MeHTa MaCCHBAa, YTO MOJIe3HO NPH 00paboTKe MaCCHBOB HEM3BECT-
HOU OJINHBIL.

[*] OmnepaTop obpalleHus K 9JieMeHTaM MacCHUBa II0 3BE3M0YKE, BO3-
BpaIaoui BCe 9JIeMEeHTH MacCHUBa.

8.15. MaccuBbl

Postgres Pro mo3BossieT onpenensiTh CTONOIB TaG IHIIE KAK MHOTOMEPHBIE MAaCCHUBHI IePeMeHHOM OJINHEI.
dneMeHTaM¥u MaCCHBOB MOTYT OBITH JIFOObIe BCTPOEHHBIE UJIHM ONPEIeNIEHHbIe I0Th30BaTeIIMU 0a30BhIe
THUIIHI, IIEPEYNCIeHMSI, COCTAaBHBIE THUIILI, TUIILI-THAa30HEl UJIH JOMEHEI.

8.15.1. O6baABNE@HUA TUNOB MAaCCUBOB
YT06BI IPOMITIOCTPUPOBATEL UCTIOIb30BaHUE MaCCUBOB, MBI CO3[aAuM TaKylo TabIuIy:

CREATE TABLE sal_emp (

name text,
pay_by_quarter integer|],
schedule text[]1]

)i

Kak IIOKa3aHOo, OJjisd 00BSIBIICHUS THIIA MAaCCHBA K HAa3BAHHUIO THIIA BJIEMEHTOB J:[OG&BJ‘IHIOTCH KBaJpaTHEIE
cko0ku ([]). [lTokasaHHas BHIIIE KOMaHAa CO3[acT Taﬁnnuy sal_emp CO CTONOIIaMU TUMIOB text (name),
OnHOMepHHﬁ MacCCHUB C 3JIeMeHTaMHu integer(pay_by_quarterL HpeﬂCTaBHHKHHHﬁIKBapTaHBHyK)3ap-

mwIaTty pabOTHUKOB, ¥ IBYXMEPHBEIM MacCCHUB C 3JIEMEHTaMHU text (schedule), IPeACTaBASIOIINY HEeOeIb-
HEIH rpaduK paboOTHUKA.

KomaHga CREATE TABLE IIO3BOJISIET TaKxXkKe YKa3aThb TOYHBIN Pa3Mep MaCCHUBOB, HAITPUMEDP TakK:

CREATE TABLE tictactoe (
squares integer[3][3]
)
OpHako TeKylllasi peajln3alius UTHOPUPYET BCe YKa3aHHBIE pa3MepEHl, T. €. GaKTHUYeCKHU pa3Mep MacCcuBa
OCTaETCS HeollpeneleHHBIM.

TeKYIT_[aH peanin3danusia TakKXKe He OrpaHuYKrBaeT YUCJIIO pa3MepHOCTeﬁ. Bce snmeMeHTEI MaCCHUBOB CUUTaA-
IOTCAd OOHOI'O THUIIA4, BHE 3aBUCHMOCTH OT €TI0 pa3Mepa U YHuCJla paSMepHOCTefI. HOSTOMY SBHO YKaA3bIBATb
YHUCJIO 3JIEMEHTOB HJIA pa3MepHOCTeI;I B KOMaHOe CREATE TABLE MMe€€eT CMBICII TOJIBKO OJI OJOKYMEHTH-
POBaHUs, Ha ME€XaHU3M paGOTBI C MaCCHUBOM 3TO HE BJIUAET.

7151 00BSIBIIEHUST ODHOMEPHEBEIX MAaCCHBOB MOXKHO ITPUMEHSTh aTbTEPHATUBHYIO 3aIlMCh C KIIIOYEBEIM CJIO-
BOM ARRAY, COOTBETCTBYIOIIYIO cTaHAapTy SQL. CTosnber pay_by_quarter MOXKHO OBIJIO OBI OITPEOEJIUTh
TakK:

pay_by_quarter integer ARRAY[4],
Unu 6e3 YKa3aHHusA pa3Mepa MaCCHBa:
pay_by_quarter integer ARRAY,

3aMeThTe, UTO UM B 9TOM ciy4yae Postgres Pro He Hak/IafkIBaeT OTPaHUYEHUST Ha (PaKTUUECKUH pa3Mep
MaccuBa.

8.15.2. BBoa 3Ha4YeHUA MaccUuBa

Yrto0nI 3amucaTh 3HaYEHNE MacCHUBa B Bufe OYKBaJIbHOM KOHCTAHTHI, 3aK/IIOYUTE 3HAUEHUS DII€MEHTOB
B ¢puUrypHBIE CKOOKH U pasmenuTe ux 3ansaThiMu. (Eciu BaMm 3HakoM C, BBl HaWOETe, YTO 9TO IIOXO0XKEe Ha
CHMHTAKCHUC MHUIIMANIU3anuu CTPYKTyp B C.) BB MOXKeTe 3aK/II0YUTh 3HaUeHWe TI000T0 311eMeHTa B IBOM-
HBbIe KaBBIYKH, a €CIIHM OH COIEPKUT 3allAThie UIH QUTYPHBIE CKOOKH, 3TO 00513aTEILHO HYKHO CHEeNaTh.
(TTompoGHee 31O omucaHo HuUXKe.) TakuM 00pa3oM, o0l (popMaT KOHCTAHTHE MaCCHBA BBITTISIOAUT TaK:
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'{ BHauenwmel pasagenHTenp 33HAUYEHHEZ pal3nelHTens ... '

TTe pasgenurens — CUMBOJI, YKa3aHHBIN B KAYECTBE pa3fesIuTelisd B COOTBETCTBYIOIEl 3aucu B Tabnuile
pg_type. [ cTaHOApPTHBIX TUIIOB JaHHBIX, CYIIECTBYIONIUX B oucTpubyTuBe Postgres Pro, pa3memnure-
J1eM SBJIsSIeTCs 3ansaTad (, ), 3a MCKIIIOYeHKUeM JIHIIL THIIAa box, B KOTOPOM pPa3fesInTellb —TOYKa C 3aIlsSTOH
(;). Kaxpgoe szauenue 3eCh — 9TO IHO0 KOHCTAHTA TUIIA 3JIeMEHTa MAaCCHBa, JIN00 BIIOKEHHEIN MaCCHUB.
Hampumep, KOHCTaHTa MacCUBa MOXKET ObITh TAKOM!:

"{{1,2,3},{4,5,6},{7,8,9}}'

OTa KOHCTaHTa orpeneinsaeT ﬂBYXMepHBIﬁ MaccuB 3xX3, COCTOSIIUN U3 Tpex BJIO2ZKEHHBIX MdCCHBOB ITI€JIBIX
qucer.

YT0oOBl TPUCBOUTH 3JIEMEHTY MaccuBa 3HavyeHne NULL, mocTaTo4YHO IPOCTO HAIMcaTh NULL (PEeructp
CUMBOJIOB IPU 3TOM He UMeeT 3HaueHus). Ecnu ke TpebyeTcsa 0o6aBUTL B MAaCCUB CTPOKY, COTEPKAIIYIO
«NULL», 5T0O €710BO Hy2KHO 3aK/ITIOYUTh B OBOMHBIE KaBLIUKH.

(Takoro poma KOHCTAaHTHE MAaCCHBOB Ha CaMOM [iejie MPEACTaBIISAIOT CO00M BCETO JIMIIh YaCTHRIM CITydai
KOHCTaHT, onucaHHbIX B [logpa3nerne 4.1.2.7. KoHCTaHTa M3HaYaJbHO BOCIIPMHMMAETCS KaK CTPOKa M
nmepemaéTcs mpolenype mpeodbpa3oBaHUsT BBOOUMOT'O MacCuBa. IIpu 3ToM MOXKeT mOoTpPeboBaThCs STBHO
yKas3aTh LIeJIeBOU THIL.)

Temeps MBI MOXKEM IMOKA3aTh 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"}}');

Pe3ynbTaT OBYX OPEOBIOYIIUX KOMaH:

SELECT * FROM sal_emp;

name | pay_by_qguarter \ schedule

_____ +_________________________+______________________________________
Bill ]{10000,10000,10000,10000}|{{meeting,lunch}, {training, presentation}}
Carol]{20000,25000,25000,25000} |{{breakfast,consulting}, {meeting, lunch}}
(2 rows)

B MHOTOMEPHBIX MAaCCHUBOB YKCJIO 3JIEMEHTOB B KaXKI0H Pa3MepPHOCTH OOJIZKHO OBITH OOUHAKOBEIM; B IIPO-
THBHOM CJIy4yae BO3HHKaeT omubKa. Hampumep:

INSERT INTO sal_emp
VALUES ('Bill',
'{10000, 10000, 10000, 10000%}"',

'"{{"meeting", "lunch"}, {"meeting"}}');
OIIMEKA: 1nnd MHOIOMEPHBIX MAaCCHUBOB OONXHBl 3al0aBaTbCHd BBEPaAXEeHUd C COOTBETCTBYIIOIUMU
Pas3MepPHOCTIMH

Tak>ke MOKHO MCIOJIb30BaTh CUHTAKCUC KOHCTPYKTOPa ARRAY:

INSERT INTO sal_emp
VALUES ('Bill',
ARRAY[10000, 10000, 10000, 1000071,
ARRAY [ ['meeting', 'lunch'], ['training', 'presentation']]);

INSERT INTO sal_emp
VALUES ('Carol',
ARRAY [20000, 25000, 25000, 250001,
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ARRAY [ ['breakfast', 'consulting'], ['meeting', 'lunch']l]);

3aMeThTe, UTO 3JIEMEHTHI MacCUBa 37eCh — 3TO NPoCThie SQL-KOHCTAHTHL UJIN BEIpAXKEHUS; U II03TOMY,
HaIpUMep CTPOKM OyayT 3aKaiodYaTbCs B OOMHApPHBIE arlocTpodbl, a He B OBOWHBIE, KaK B OYKBaIbHOM
KOHCTaHTe MaccuBa. bomee moapo6HO KOHCTPYKTOP ARRAY o0cyxkmaeTcs B [Tomgpa3merne 4.2.12.

8.15.3. OOpalwieHme K MaccuBam

HOG&BI/IB OaHHEIE B TaﬁJII/II_IY, MBI MO2KeM HepeﬂTI/I K BLIﬁOpKaM. CHayvajia MBI IOKaxKeM, KakK IIOJIVYUTB
OOVH 3JIEMEHT MacCuBa. ITOT 3allpoC II0JIydaeT MME€Ha COTPYOHHUKOB, 3apIljiaTd KOTOPBIX U3MEHHUIIACh
BO BTOPOM KBapTalie:

SELECT name FROM sal_emp WHERE pay_by_quarter[l] <> pay_by_quarter[2];

HNHupekcH 3JIEMEHTOB MacCUBa 3allMCHIBAIOTCSA B KBaApaTHEIX CKOOKax. ITo ymomuauuio B Postgres Pro
HeﬂCTByeT COrjlalleHue O HyMmepalury 3JIEMEHTOB MaCCHUBa C ]_, TO €CTh B MAaCCHUBE U3 n 3JIEMEHTOB II€PBBIM
CUUTAETCS array[l], a IIOCIIE€OHUM — array[n].

9TOT 3ampoc BEIOAET 3apIIaTy BCeX COTPYAHUKOB B TPEThEM KBapTalle:

SELECT pay_by_quarter[3] FROM sal_emp;

pay_by_qguarter

10000
25000
(2 rows)

MEI TaKKe MOKEM IIoJ1y4aTh OOBIYHEIE MIPAMOYTOJIBHBEIE CPE3bl MaCCHBa, TO €CTh IIOOMACCHBHEI. Cpe3 Mac-
CHBa0603HaqaeTCHKaKHHXHHH—FpaHHHa:BerHHH—FpaHHHaHHHOHHOﬁINHIHeCKOHBKHXpa3MepHOCTeﬁ.
Hampumep, 3TOT 3anpoc II0JIy4YaeT IIePBEI€ IIYHKTEI B l“pa(bI/IKe Bunmna B mepBbie OBa OHSA HEeOEJN:

SELECT schedule[1:2][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting}, {training}}
(1 row)

Ecnu ogHa 3 pa3MepHOCTel 3amucala B BUAe cpe3a, TO eCTh COIEPKUT IBOETOYHe, TOT{la CPe3 Pacipo-
CTpaHsIeTCs Ha BCe pa3MepHOCTHU. Eclu mpu 3TOM OJIS Pa3MEPHOCTH YKa3bIBAETCS TOJIBKO OOHO YHCIIO
(6e3 mBOeTOYMSI), B CPe3 BOMMOYT 3JIeMEHT OT 1 [0 3ajjaHHOro HoMepa. Hampumep, B 3TOM npumMepe [2]
OyneT paBHO3HAYHO [1:2]:

SELECT schedule[1:2][2] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting, lunch}, {training, presentation}}
(1 row)

Bo uzbexanue IIyTAaHUIIBL C 06paI_L[eHI/IeM K OOHOMY 3JIEMEHTY, CPE3EI JIy4llle BCeraa 3allMChIBATh ABHO
OJisi BCeX I/I3MepeHI/I171, Hanpumep [1:2][1:1] BMeCTO [2] [1:1].

3HayeHUd HHXHA 9 —IPaHHIa u/unu BepxHdd—rpaHuia B YKAa3aHUU CPe3a MOZXKHO OIIYCTUTH; OIIYIIIEeHHasd
rpaHUlla 3aMeHSAEeTCSA HUXKHUM UJIU BEPXHUM IIpeneioM UHOeKCOB MaccuBa. Hanpumep:

SELECT schedule[:2][2:] FROM sal_emp WHERE name = 'Bill';
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schedule

{{lunch}, {presentation}}
(1 row)

SELECT schedule[:][1:1] FROM sal_emp WHERE name = 'Bill';

schedule

{{meeting}, {training}}
(1 row)

Bripaxkenue obpamieHus K 3yieMeHTy MaccuBa Bo3BpaTuT NULL, eciiu caM MacCHB MM OJHO M3 BEIpaXKe-
HUY uHAeKCcoB 31eMeHTa paBHEl NULL. 3nauenrne NULL Takxke BO3BpalllaeTCs, €CJIX UHAEKC BBIXOOUT 3a
TPaHUIEI MacCuBa (3TO He cuuTaeTcs omubKoi). Hanpumep, ecnu schedule B HACTOSIIIEe BpeMs UMEET
pa3MepHOCTH [1:3][1:2], pe3yJibTaToM oOparieHus K schedule[3] [3] 6ymeTr NULL. ITomo6HbIM 06Gpa-
30M, Ipu OOpalleHuu K 3JIeMEeHTYy MacCHBa C HEIIPaBUJILHBIM YHUCJIOM MHAEKCOB Bo3BpaiiaeTcsa NULL,
a He omuOKa.

Ananoruyso, NULL Bo3BpalmaeTcsi mpu oOpallleHuu K Cpe3y MacCCHUBa, €CJIM caM MacCHUB WJIM OJHO U3
BHIpa’KeHUH, OIIpeNeIsiolnX HHAEeKCH 971eMeHToB, paBHL NULL. OgHako B Apyrux ciydasx, HallpuMep,
KOTrIa TpaHUIILl Cpe3a BRIXOOAT 3a paMKHM MacCuBa, Bo3Bpaiaetrcsa He NULL, a nycToit Maccus (C pas-
mepHOCTHIO 0). (Tak CIIOKUIOCH HCTOPUUYECKH, YTO B 3TOM CPE3HI OTJIMYAIOTCS OT 0OpaIeHni K OOBIYHBIM
sneMeHTaM.) Ecnu 3ampoIllleHHBIN Cpe3 mepeceKaeT I'paHUIlbl MacCuBa, ToTrma Bo3BpaliaeTcsa He NULL,
a cpe3, COKPAIEHHBIN 00 00/1aCTH IIepecedyeHus.

Tekymire pa3Mepsl 3HAYEHHUST MaCCUBa MOXKHO ITOIYYUTh C ITOMOIIBI0 GYHKIIUY array_dims:

SELECT array_dims (schedule) FROM sal_emp WHERE name = 'Carol';

array_dims

[1:2]1[1:2]
(1 row)

array_dims BEIDAET pe3yabTaT THUIIA text, YTO YIOOHO CKOpee OIS JII0eH, YeM OJIs HporpaMM. PasMepsr
MacCCHBa TaKXKe MOIKHO ITIOYYHUTh C MOMOIIbIO QYHKIMHM array_upper M array_lower, KOTOPBIE BO3Bpa-
IIIAaI0T COOTBETCTBEHHO BEPXHIOI M HUXKHIOIO I'PDAHUITY IOJIS YKa3aHHON Pa3MEpPHOCTH:

SELECT array_upper (schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_upper
(1 row)
array_length BO3BpalllaeT YHCJIO 3JIEMEHTOB B YKa3aHHOfI Pa3MEPHOCTHU MaCCHBa:

SELECT array_length(schedule, 1) FROM sal_emp WHERE name = 'Carol';

array_length
(1 row)

cardinality BO3BpallaeT 00Ilee YHUCIIO 3JIeMEHTOB MaccCHUBa II0 BceM m3MepeHusM. PakTUYeCKH 3TO
YHCJIO CTPOK, KOTOPOE BEPHET (PYHKIIUSA unnest:

SELECT cardinality(schedule) FROM sal_emp WHERE name = 'Carol';

cardinality
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(1 row)

8.15.4. A3mMmeHeHue MacCuBOB

3HadYeHMEe MacCHBa MOXKHO 3aMEHUTh OTHOCTHIO TakK:

UPDATE sal_emp SET pay_by_guarter '{25000,25000,27000,27000}"

WHERE name = 'Carol';
HJIN HUCIIOJIb3YsS CHUHTAKCHUC ARRAY:

UPDATE sal_emp SET pay_by_qgquarter = ARRAY[25000,25000,27000,27000]
WHERE name = 'Carol';

Takxke MOXKHO M3MEHUTL OOUH 3JIEMEHT MaCCHBa:

UPDATE sal_emp SET pay_by_qgquarter[4] = 15000
WHERE name = 'Bill';

HUIIH Cpe3:

UPDATE sal_emp SET pay_by_quarter[l1:2] = '{27000,27000}"
WHERE name = 'Carol';

HpH 9TOM B YKa3aHHHU Cpe3a MOXKeT OLITH OIIYUIEeHA HHXHId—-TrPaHHga u/unun BepxHI9g—rpaHHuga, HO TOJIBKO
IOt MaccuBa, otmuyHoro oT NULL, 1 uMeIoIlero HeHyJIeBYI0 pa3MepHOCTh (MHa4Ye HEN3BECTHO, KaKue
TpaHUYHEBIE 3HAYEHUS OOJIXKHEI IOACTaBISITECSI BMECTO ONYIeHHEIX).

CoxpaHEHHBINM MaCCUB MOKHO PaCIINPUTDL, OIIPENEeIUB 3HaUYeHU I paHee OTCYyTCTBOBABIINX B HEM 3JIEMEH-
TOB. [Ipu 5TOM BCe 3JIeMEHTHI, pPacliojiaralollnecs MeXay CYyIleCTBOBABIIMMU PaHee ¥ HOBBIMH, IIPUHU-
maioT 3HaueHuss NULL. HampuMep, ecii MaCCUB myarray COOEPXKUT 4 371eMeHTa, IT0ocjie IpHUCcBanBaHUa
3HA4YeHUs 3JIEMEHTY myarray[6] ero OjuHa OymeT paBHa 6, a myarray[5] OymeT comepxatb NULL. B
HacToslIee BpeMs IMogoOHoe pacIIupeHne MOoaIepKUBaETCS TOIBKO [JIsT ODHOMEPHEIX, HO HE MHOTOMEP-
HBIX MaCCHBOB.

Ompemernsis 3IeMeHTH 110 MHAeKCaM, MOXKHO CO3[JaBaTh MaCCHUBEI, B KOTOPHIX HyMepalus 3JIEeMEeHTOB MO-
KeT HauyuHaThCs He ¢ 1. HampuMep, MOXKHO IIPHCBOUTL 3HAYEHME BHIPAXKEHUIO myarray [—-2:7] U TAKUM
006pa3oM co3gaTh MacCHUB, B KOTOPOM OyOyT 3JIEMEHTHI C MHOEKCaMH OT -2 10 7.

3HayeHMS MacCHUBa TaKXKe MOXKHO CKOHCTPYHPOBATh C IIOMOIIIBIO OIlepaTopa KOHKaTeHalluu, | |:

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)

OmnepaTop KOHKaTeHAaIllu MO3BOJIeT BCTABUTDL OJUH 3JI€MEHT B Hadajio UM B KOHEeIl OMHOMEPHOI'0 Mac-
cuBa. OH TakxKe MOXKEeT IIPUHSTDH IBa N-MEPHBIX MaCCHBA MUK MaCCHBBLI Pa3MEPHOCTEH N U N+1.

Korma B Havyano ujim KOHEI OJHOMEPHOT'O0 MaCCHBa BCTABISIETCS OOMH 3JIEMEHT, B 00Pa30BaHHOM B pe-
3yJIbTaTe MaccuBe OyHeT Ta JXKe HUXKHSISA I'PaHuIla, YTO U B MaccuBe-onepanme. Hampumep:

SELECT array_dims (1 || '"[0:1]={2,3}'::int[]);
array_dims
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(1 row)

SELECT array_dims (ARRAY[1,2] || 3);
array_dims

[1:3]
(1 row)

Korpa cknagsiBatoTCs ABa MacCUBa OOMHAKOBBIX pa3MepHOCTel;I, B pe3yJibTaTe COXPaHAEeTCAd HUXKHAMA I'Pa-
HUIla BHEITHEN Pa3MEepHOCTH JIEBOT'O OII€paHIa. BrixomHOM MacCUB BKJIIOYaeT BCE 9JIEMEHTHI JIEBOTO OIle-
PaHOa, II0CJIe KOTOPEIX moOaBISIIOTCS BCE DIIEMEHTHI IIpaBoOro. HaHpHMep:

SELECT array_dims (ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

[1:5]
(1 row)

SELECT array_dims (ARRAY[[1,2],[3,41] || ARRAY[[5,6],[7,81,19,011);
array_dims

[1:5]1[1:2]
(1 row)

Korpa k MaccuBy pa3MepHOCTH N+1 CIepeny UM C3anu Ho0aBiIsgeTCs N-MEPHBIN MaCCHUB, OH BCTABIISETCS
QHaAJIOTUYHO TOMY, KaK B MAaCCHB BCTaBJIIETCS 3JIEMEHT (3TO OBLIJIO omMcaHO BhIme). JIt060# N-MepHBIH
MacCCUB 10 CyTH SIBIIETCS 3JIEMEHTOM BO BHEIIHEU pPa3MepPHOCTH MaCCUBa, UMEKIIET0 pa3MepPHOCTh N
+1. Hanpumep:

SELECT array_dims (ARRAY[1,2] || ARRAY[[3,4],1[5,611);
array_dims

[1:3]1[1:2]
(1 row)

MaccuB TakKe MOXKHO CKOHCTPYUPOBAThH C IOMOIIBLI0 (GYHKIIUN array_prepend, array_append H
array_cat. [lepBbie 1Be QYHKIINY HNOANEPKUBAIOT TOJIBKO OOMHOMEPHBIE MAaCCHUBHI, @ array_cat IIOOOep-
JKUBaeT M MHOTOMepPHbIe. HECKOIBKO ITPUMEPOB:

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], ARRAY[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
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{{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 IIPOCTBHIX CIIy4YasdaXx OIIMCAHHBIN BHIIIE OoIrepaTop KOHKAaTeHalluH IIPEeJIIOYTUTEeJIbHEE HEIIOCPEOCTBEHHOI'O
BBI30OBa 9TUX QyHKIUHN. OOHAKO TakK KaK OoIlepaTop KOHKATeHAIluU IeperpyKeH IJid pelIeHus BCeX TPEX
3a7a4, BO3MOXKHBI CUTyalluH, KOTa JIy4Ille IIPUMEHUTL OOHY M3 3THUX (byHKuI/II?I BO u3bexkaHuWe HEeOOHO-
3HAYHOCTHU. Hanpumep, paCcCMOTPUTE:

SELECT ARRAY([1, 21 || '"{3, 4%}'; —— HEeTHIHU3HPOBAHHAY CTpPOKa BOCIPHHHMAaeTCd XKaK MaCCHB
?column?

{1,2,3,4}

SELECT ARRAY[1, 2] || '7'; —— Xaxk ¥ 3Ta
ERROR: malformed array literal: "7"

SELECT ARRAY([1, 2] || NULL; —— xax u BykxBanbHueHE NULL
?column?

SELECT array_append (ARRAY[1, 2], NULL); —— 5TO MOTI'IO HMMETbCY B BHIOY Ha CaMOM JIele
array_append

{1,2,NULL}

B nmoxka3aHHEBIX IIpMepPax aHaJIn3aTOopP 3alIpoCa BUOUT ].[eJ'IO‘-II/ICJ'[eHHHﬁ MaCCHuB C OJ:[HOfI CTOPOHEI OIIepa-
TOPa KOHKaT€Hallu U KOHCTAHTY HeonpenenéHHoro THIIA C JIperfI. CorjacHO CBOUM IIpaBHUJIaM pPa3pe-
IMIeHnsA THUIla KOHCTAHT, OH IIOJlaraeT, YTO OHa MMeeT TOT 2Ke THUII, 4YTO " J:[pyroﬁ OIlepaHO — B JaHHOM
Cliy4dae I_[eJ'IO‘{I/ICJ'IeHHI)IfI MaCCHUB. HOC—)TOMy IIpearojlaraeTCd, 94TO OIIepPaTOP KOHKATEHAlluu 30eChb IIpen-
CTaBJideT ¢YHKHHK)array_cat,a He array_append.ECHH 3TO pelleHMre OKa3bIBaeTCda HEBEPHEIM, €Iro
MOZKHO CKOPPEKTHPOBATh, IIPUBEASA KOHCTAHTY K THUIIYy 3JIEMEHTa MAdCCHBaA; OOHAKO MOZXKET OBITH aydliine
SIBHO MCIIOJIb30BaTh PYHKIUIO array_append.

8.15.5. NMNouck 3HaAaYeHUn B MacCuBax

YToOH HAWTH 3HAYEHHE B MacCHBE, HEOOXOMMMO ITPOBEPUTHL BCE €r0o 3JIEMEHTHI. DTO MOXKHO CHeslaTh
BPYYHYIO, €C/IH BHI 3HaeTe pa3Mep MaccuBa. Hampumep:

SELECT * FROM sal_emp WHERE pay_by_quarter[1] = 10000 OR
pay_by_quarter[2] = 10000 OR
pay_by_quarter[3] = 10000 OR
pay_by_quarter[4] 10000;

OpHako ¢ GOMBITUM MAaCCHUBAaMM 3TOT METOJ CTAHOBUTCS YTOMHUTEJIBHLIM, U K TOMY K€ OH He paboTaerT,
KOorfja pasMep MacCuBa Hem3BeCTeH. ANbTepHATUBHBEIM MOOX0[ omrcaH B Pazmerne 9.24. [loka3aHHBIM
BRHIIIIE 3aIIPOC MOKHO OBIJIO IeperucaTh TakK:

SELECT * FROM sal_emp WHERE 10000 = ANY (pay_by_gqguarter);
A Tak MOKHO HaWTH B TaOJIHIle CTPOKH, B KOTOPELIX MaCCHUBEI COOEePXaT TOJILKO 3HaYeHus, papueie 10000:

SELECT * FROM sal_emp WHERE 10000 = ALL (pay_by_quarter);

KpOMe TOTO, o1 O6pall[eHI/I5I K JJIEMEHTaM MacCCHBa MOZKHO HCIIOJIB30BATh (l)y'HKI.[I/IIO
generate_subscripts. Hampumep Tak:
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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;

9rta byHKIMA onucaHa B Tabnuie 9.64.

TakzKe uCKaTh B MacCUBe 3HAa4YE€HUS MOXKHO, HCIIOJIb3YS OIEPaTop &&, KOTOPHIM IPOBEPSET, IEPEKPHIBA-
€TCS JIV JIEBBHIU OllepaH[ C IIpaBbIM. Hanmpumep:

SELECT * FROM sal_emp WHERE pay_by_qgquarter && ARRAY[10000];

9TOT U gpyrue onepaTopsl Ajisi paboTe ¢ MaccuBaMu onucaHbl B Pasmerne 9.19. OH MoxKeT ObITh YCKOPEH
C TIOMOIIIBIO ITOAXOASINEro HHAEeKCa, Kak onucaHo B Pazmerne 11.2.

Brl TakKe MOKeTe MCKaTh OIpefesieHHble 3HaUYeHUs B MacCUBe, UCIIOJIb3ysd QYHKIMU array_position
U array_positions. IlepBast GyHKIIMS BO3BpAIlaeT MO3UIINIO IEPBOT0 BXOXKIEHUS 3HAUEHUS B MAaCCHUB,
a BTopas — MaCCHUB IIO3UIMM BCEX ero BXOXKaeHuu. Hampumep:

SELECT array_position (ARRAY['sun', 'mon', 'tue', 'wed', 'thu', 'fri', 'sat'], 'mon');
array_position

(1 row)

SELECT array_positions (ARRAY[1, 4, 3, 1, 3, 4, 2, 11, 1);
array_positions

{1,4,8}
(1 row)

ITogcka3ka

MaccuBE — 3TO HE MHOZXKECTBAQ; HeO6XOJI[I/IMOCTI> IIOKMCKa onpenenéHHbe 3JIEMEHTOB B MaCCHBE MO-
XKeT OLITh IIPU3HAKOM HeyOga4YHO CKOHCTPYHpOBaHHOﬁ 0a3nl OaHHBIX. BO3M0OXKHO, BMECTO MaCCHuBa
JIy4qiie HUCIIOJIb30BATh OTOEJIBHYIO Ta6m/my, CTPOKHU KOTOpOfI 6YJZ[YT COOep2KaThb JaHHEBIE 3JIEMEHTOB
MaCCHBa. ITO MOXKET OBITh JIy4diie U OJIsd IIOMCKa, U OJIdA pa6OTI>I C OOJILIITMM KOJTMYECTBOM 3JIEMEH-
TOB.

8.15.6. CMHTaAaKCUC BBOAUMbIX U BbIBOAMMbIX 3HAQYE€HUM MAacCCMBa

BHelrHee TEKCTOBOE IpeACcTaBlIeHNe 3HAUYEeHUSI MaCCHUBa COCTOUT M3 3alUCH 3JIeMEHTOB, MHTEPIPETH-
PyeMBIX I10 IpaBuIaM BBOMOA/BEIBOIA OJIS TUIIA dJIEMEHTa MacCHuBa, ¥ 0(popMIeHUs CTPYKTYPH MacCHUBa.
Odopminenne COCTOUT U3 QUTYPHEIX CKOOOK ({ ¥ }), OKPYKaIOIINX 3HaUYeHUe MacCHBa, U 3HAKOB-pa3e-
UTEeNnel MeXOy ero 3JIeMeHTaMHU. B KauecTBe 3HaKa-pa3feIuTelss OOBIYHO MCIIOIb3YeTCsA 3amsaTas (, ),
HO 3TO MOZKET OBITh U OPYTOM CUMBOJI; OH OIIPEEeNIIeTCS ITapaMeTPoOM typdelim I TUIIA 371eMeHTa Mac-
cuBa. [I711 cTaHOAPTHBIX TUIIOB JAHHBIX, CYIIECTBYIOIIUX B qucTpubyTuBe Postgres Pro, pasmenuTenem
sIBMIsieTCs 3amnsaTas (,), 3a UCKIII0OYeHHUEeM JIUIb THIMA box, B KOTOPOM pa3feluTelb — TOYKa C 3allsTOo#
(;). B MHOTOMEPHOM MAacCHBe V KaXXIOO¥ pa3MepPHOCTH (PsAH, IMIOCKOCTh, KyO U T. [.) €CTh CBOM YPOBEHbD
burypHsix cko00K, a cocegHUe 3HAUYEHUs B (UTYPHHIX CKOOKAxX Ha OOJHOM YPOBHE HOJIXKHEI OTHENISITHCS
pa3menuTensaMu.

OyHKIMS BHIBOJAa MacCHBa 3aKIlO4YaeT 3HaYeHHe 3JIeMeHTa B KaBHIYKM, €CIIU 3TO MyCTas CTpoKa UIIU
OHO COOEPXKUT PUTYPHEIE CKOOKY, 3HAKU-Pa3[IeTUTENN, KaBEIYKHM, 00pPaTHYIO KOCYI0 4YepTy, IPoOeTbHbIH
CHMBOJI UJTH 9TO TeKCT NULL. KaBuIuky u o6paTHas Kocasl YepTa, BKIIOUEHHLIe B TaKKe 3HaYeHus, Ipeod-
pa3yroTcs B CIELIIOCIeI0BaTEIbHOCTD C 0OPaTHOM KOCOM 4epTOoH. [IJ151 YMCIIOBBIX TUIIOB TaHHBIX MOXKHO
PacCYHUTHIBATH Ha TO, YTO 3HAYEHUST HUKOTHA He OyayT BEIBOMUTHCS B KaBBIYKAX, HO OJIST TEKCTOBBIX TUIIOB
cnenyeT OBITH TOTOBBIM K TOMY, YTO BHIBOJMMOE 3HAUEHHE MaCCHBa MOXKET COIepPKaTh KaBHIUKH.
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ITo ymMoT4aHHUIO HUZKHSISI TPAHUIla BCEX Ppa3MepPHOCTEH MacCHuBa paBHa ogHOMY. YTOOB! TpeacTaBUTh Mac-
CUBHI C OPYTMMH HUXKHUMU I'PaHUIIaMU, IIepefl COmepKMUMBIM MacCHBa MOXKHO yKa3aTh OUAIlla30Hbl MH-
mekcoB. Takoe ohopMieHrEe MaccuBa OyeT comepzKaTh KBagpaTHBIE CKOOKY ( [ ]) BOKPYT HUXKHEHN U BEPX-
Hel IpaHUll KaXXOou pa3MepHOCTHU C OIBOETOYUEM (:) MeXOy HUMHU. 3a TaKUM yKa3aHHeM pa3MepPHOCTU
ciegyeT 3HaK paBHO (=). Hanpumep:

SELECT f1[1][-2][3] AS el, f1[1][-1][5] AS e2
FROM (SELECT '[1:1]1[-2:-11[3:51={{{1,2,3},{4,5,6}}}'::int[] AS fl1l) AS ss;

ITpouenypa BEIBOIA MaCCHBA BKIIIOYAET B Pe3yJIbTaT SBHOE YKa3aHUE Pa3MepPHOCTEH, TOJIbKO eCJIH HUXK-
HsIsl TPAHUIIA B OOHOM MJTM HECKOJIBKUX Pa3MEePHOCTSIX OTIUYaeTcs oT 1.

Ecnu B KayecTBe 3HAYEHHUS 3JIeMeHTa 3aJaéTcs NULL (B TI000M perucTpe), 3TOT 91IeMEeHT CYUTaeTCs PaB-
HBIM HemmocpencTBeHHO NULL. Eciu 2Ke OHO BKJTIOUaeT KaBBIYKH HITHM 00PaTHYIO KOCYIO YepTy, 3JIeMeH-
Ty IpHCBauBaeTcs TeKcToBas cTpoka «NULL». Kpome Toro, mjiss o6paTHOM COBMECTUMOCTH C BEPCUSIMH
PostgreSQL po 8.2, mapamMeTp KoHpurypauuu array nulls MoXKHO BEIKJTIOYUTH (IPHUCBOUB €My of f), UTO-
OBl CTPOKHY NULL He BOCIIPMHUMAaNIUCh Kak 3HaueHuss NULL.

Kak OrvI7I0 mOKa3aHO paHee, 3alMCHIBAs 3HAYEHWE MACCHUBA, JIIOOOM €ro 3J1eMEHT MOXKHO 3aKJ/IIOYUTH B
KaBBIYKU. ITO HYNHCHO HEJIaTh, €CNU Ipu pa3bope 3HAYEHUs MaccuBa 0e3 KaBHUEK BO3MOXKHA HEOOHO-
3HAYHOCTh. Hampumep, B KaBEIYKK HEOOXOOMMO 3aK/II09aTh 9JIEMEHTHI, cogepKalue Gurypasie CKOOKH,
3ansATyI0 (MU pa3fgeuTeNb, OMPeaeIEéHHLIN OIS JaHHOTO THUIIA), KaBhIYKM, 0OPATHYIO KOCYIO 4epTy, a
TakXKe npoOebHbIE CUMBOJIEI B HaUajie UJIM KOHIIE CTPOKU. [IyCcThIe CTPOKM U CTPOKH, COOePIKaIIUue Of-
HO CJIOBO NULIL, TakKKe HYKHO 3aKJI09aTh B KaBEUKU. UYTOOH! BKIIIOUNTH KaBEIUKHU UJIM 0OPATHYIO KOCYIO
4epTy B 3HaUeHUe, 3aKJIIOUEHHOE B KaBHIUKY, [00aBbTe 00PaTHYIO KOCYIO YePTY IIepell TaKUM CUMBOJIOM.
C mpyro# cTOPOHE], YTOOEI 000U TUCEH 6€3 KaBhUeK, TaKUM 3KPaHUPOBaHUEM MOXKHO 3alllUTUTh BCE CUM-
BOJIBI B TaHHHEIX, KOTOPEIE MOTYT OBITH BOCIPUHSATHI KaK YacTh CUHTAKCHCa MacCHUBa.

[Tepen OTKpPHIBAIOIIEH U ITOCJIE 3aKPHIBAIOIEH CKOOKM MOXKHO H00ABIATh IPOOEeTbHEIEe CUMBOJIEL. [Ipobe-
JIBI TAK2KEe MOTYT OKPY2KaTh KaXk/AyI0 OTHAEIbHYI0 CTPOKY 3HaueHus. Bo Bcex ciydasix Takue mpobebHbIe
CUMBOJIBI UTHOPHUPYIOTCsI. OOHAKO BCe MPOOEsIbl B CTPOKAX, 3aKTIOYEHHBIX B KABBIYKHU, UJTH OKPYXKEHHEIE
He MPOo6eTbHBIMU CUMBOJIAMHU, HATIPOTUB, VYUTHIBAIOTCS.

IToocka3ka

3amnuceBaTh 3HAUYEHUSI MacCHUBOB B KoMaHmax SQL yacTo ObiBaeT ymoOHee C MOMOIIbI0 KOHCTPYK-
TOopa ARRAY (cM. [Tompaznen 4.2.12). B ARRAY oTHeIbHEIE 3HAUYEHUS 3JIEMEHTOB 3allMChIBAIOTCSA TakK
XKe, KakK ecnu Obl OHU He OBIJIM YjIeHaMH MaCCHBa.

8.16. CocTaBHbIe TUNbI

CocmasHoll mun IpefcTaBisieT CTPYKTYPY TaOINUYHON CTPOKY UK 3aIlUCH; 110 CYTH 3TO IIPOCTO CIIUCOK
UMEH T10JIEM ¥ COOTBETCTBYIOIINX TUITOB TaHHKIX. Postgres Pro mo3BonsieT MCIIOIb30BaTh COCTABHEIE TUIIHI
BO MHOT'OM TaK ke, KakK ¥ IPOCTHIe TUITHL. HampuMep, B onpeneneHuu TabIuIlEl MOKHO 00BSIBUTH CTOJIOEI]
COCTaBHOI'O THIIA.

8.16.1. ObbABNIEeHUe COCTaBHbIX TUNOB

Huxe IIPUBEOEHEI OBA IIPOCTHIX IIPMeEPa olipenesleHnusa COCTAaBHBIX TUIIOB:

CREATE TYPE complex AS (
r double precision,
i double precision
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CREATE TYPE inventory_item AS (

name text,
supplier_id integer,
price numeric

)i

CHUHTaAKCHUC OYeHb IIOX0K Ha CREATE TABLE, 3a UCKJIIOUEHHEM TOTO, YTO OH [OIIYCKAeT TOJIbKO Ha3BaHUS
Tonel M uX THUITH, KaKue-mubo orpaHudYeHus (Takue KakK NOT NULL) B HACTOSIIEe BpeMs He TOAmIepKu-
BalOTCS. 3aMeTbTe, UTO KJII0UeBOe CJIOBO AS 3[IeCh UMeeT 3HaueHUe; 6e3 Hero cucreMa OymeT CUMTaTh,
YTO MOApPa3yMeBaeTCss OAPYTro¥ TUI KOMAHObI CREATE TYPE, M BHIAACT HEOXHUOAHHYIO CUHTAKCUYECKYIO
OIIINOKY.

OHpeHeHI/IB TaKHe€ THUIIbI, MBI MO2KEM HCIIOJIb30BaTh UX B Ta6J'II/II_IaX:

CREATE TABLE on_hand (
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;

Bcskuii pa3s, Korga co3maéTcst Tabmuila, BMECTe C Hell aBTOMaTHYeCKH CO3TaéTCsI COCTaBHOM THUII. DTOT
THII IPEOCTAaBJISIET TUI CTPOKU TAaOIUIIE, M €eT0 UMEHEeM CTAaHOBHUTCS UMs Tabmuiel. Hanmpumep, Ipu BhI-
TIOJTHEHUU KOMaHIbI:

CREATE TABLE inventory_item (

name text,
supplier_id integer REFERENCES suppliers,
price numeric CHECK (price > 0)

)i

B KadecTBe 1moO60uyHOTro 3¢pdekTa OymeT co3maH COCTABHOU THUII inventory_item, B TOYHOCTH COOTBET-
CTBYIOIINM TOMY, YTO OBIJI ITOKA3aH BHIIIE, ¥ MCIIOIE30BAaTh €r0 MOXKHO Tak ke. OmHaKO 3aMeTbTe, UTO
B TEKYyIIel peanu3alliyd €CThb OJMH HEJOCTATOK: TaK KaK C COCTABHBIM THUIIOM HE MOTYT OBITH CBSI3aHEI
OTpPaHMYEHHsI, TO ONMMCAHHLIE B ONpPeOeIeHHH TAaOIHITLI OTPAaHUYEHUS He NPUMEHAMCs K 3HAaUYeHUIM
COCTaBHOTO TuIa BHe Tabmuilkl. (HTOOB 000HTH 3TOT HEIOCTATOK, CO3MalTe MOMEH IMOBepPX COCTABHOTO
THUIA U 000aBbTE XKejlaeMble OrPaHUYeHNs B BUOE OTPAHUYEeHUY CHECK [JIs JAaHHOTO JOMEeHa.)

16.2. KOHCTpyMpoBaHUe COCTaBHbIX 3HAYEHUM

Y100kl 3aKUCaTh 3HaYEHNEe COCTaBHOI'O TUIIA B BHUae TEKCTOBOH KOHCTAQHTEI, €TI0 II0JId HYy2KHO 3aKJIIOYUTh
B KpPYTJIbEIE CKOOKHU U Pa3neiinTb UuX 3alldTEIMU. 3HayeHHue JII000T0 II0JISI MOXKHO 3aKJIIOYUTH B KaBBIYKH,
a ecjii OHO COMEPKUT 3aMsiThle UM CKOOKH, 3TO AesaTh 00sa3aTenbHO. (I[Togpo6Hee 06 3TOM TOBOPUTCS
Huxke.) Takum 06pa3om, B 00I1leM BHIE KOHCTAHTa COCTABHOT'O THIMA 3aITMCHIBAETCS TakK:

'( sHauvewwel , 3BHauvewwelZ , ... )'
Hampumep, sTa 3anucsk:
'("fuzzy dice",42,1.99)"

OymeT mOmyCTHMOM HJISI OIIMCAHHOTO BHIIMIE THUIIA inventory_item. YTo6GH mpucBouth NULL omHOMY 13
TI0JIe!, B COOTBETCTBYIOIIEM MECTE B CIIMCKe HY2KHO OCTaBUTh IyCcTOe MecTo. Hanmpumep, 3Ta KOHCTaHTa
3amaéeT 3HaueHrue NULL mist TpeThero moms:

'("fuzzy dice",42,)"'
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Ecnu xe BMecto NULL TpebyeTcs BCTaBUTh OYCTYIO CTPOKY, HY2KHO 3allMCaTh Napy KaBHYEK:
A\l ("",42,) A\l

3mech B IEPBOM II0JI€ OKaXKeTCs IIycTasd CTPOKa, a B TpetbeM — NULL.

(Takoro poma KOHCTaHTH MacCHBOB Ha CaMOM fejle IPeACcTaBiIsiioT CO00M BCero JIUITL YaCTHHIN clydalu
KOHCTaHT, onucaHHBIX B [lompasnerne 4.1.2.7. KoHcTaHTa M3Ha4Ya/lbHO BOCIPUHUMAETCS KaK CTPOKa U
IepemaeTcs npolenype npeobpa3oBaHus COCTABHOTO TUIla. [Ipy 3ToM MoxkKeT IToTpeboBaThCs IBHO yKa-
3aTh TUII, K KOTOpoMy OymeT IIpuBeneHa KOHCTaHTa.)

3HauYeHUS COCTABHBIX THUIIOB TaKXKe MOXKHO KOHCTPYHPOBATh, UCIIOJIb3YSA CHUHTAKCHUC BbEIPAXKEHHA ROW. B
OOJILIITMHCTBE CJIy4ad€B 3TO 3HAYHUTEJIbHO IIPOIIe, 4YeM 3allMChIBATh 3HAYEHHUA B CTPOKE, TaK KakK IIPHU 3TOM
HEe Hy2KHO 0ECIIOKOUTLCS O BIIOKEHHOCTH KaBbIUeK. MEI YXKe O6CY}KHaHI/I 3TOT METOMO PpaHee:

ROW ('fuzzy dice', 42, 1.99)
ROW('', 42, NULL)

KmtoueBoe ctoBo ROW Ha camoM fejie MOXKeT OBITh He00sI3aTEJIbHLIM, €CJIH B BEIPaK€HUU OIIPENETISTIOTCS
HECKOJIBKO I10JIel, TaK 4YTO 3Ty 3allUCh MOXKHO YIIPOCTUTH HO:

('"fuzzy dice', 42, 1.99)
("', 42, NULL)

CuHTaKCHC BEHIpaxkeHusa ROW 6osee moapobHO paccMaTpuBaeTcs B [Togpa3merne 4.2.13.

8.16.3. OOpawieHme K COCTaBHbIM TUNaM

YToGH 06PaTUTHLCA K MO0 CTOIOIIa COCTABHOTO THIIA, IIOCJIE UMEHM CTOJIOIa HYKHO H0OABUTL TOYKY U
MMSI TI0JISI, MOOOOHO TOMY, KaK YKa3kIBAaeTCs CTOJIOEIl ITocjie nMeHu Tabnuiikl. Ha camom mere, aTu o6pa-
IIeHUSI HeOTIUYUMEI, TaK YTO YacTo ObIBaeT He0oOXOOUMO HCIIOJIb30BaTh CKOOKM, YTOOL KOMaHaa ObliIa
pasobpaHa IpaBuIbHO. Hampumep, MOXHO MOIBITATLCS BEIOPATH I10JIE CTOJNOIA M3 TECTOBOM TaOIMIILI
on_hand TaKuM 00pa3oM:

SELECT item.name FROM on_hand WHERE item.price > 9.99;

Ho ato He 6ymeT paboTaTh, TaK KaK COTrJIacHO mmpaBuiiaM SQL uMs item 30eCh BOCIIPUHUMAETCS KaK UMSI
TabIuITkl, a He cToJb1a B Tabnuile on_hand. IT09TOMYy 9TOT 3apoC HYKHO IIEpPenncaTh Tak:

SELECT (item) .name FROM on_hand WHERE (item) .price > 9.99;
bpnz(e]e) YKa3aTh TaKXKe€ U UMA T8.6J'II/ILH:I (HaanMep, B 3arrpoce C MHOTUMH Ta6J'II/II.[aMI/I), IIPUMEPHO TakK:
SELECT (on_hand.item) .name FROM on_hand WHERE (on_hand.item) .price > 9.99;

B pesynbTaTe 00BEKT B CKOOKax OyOeT MPaBUILHO MHTEPIIPETUPOBAH KaK CCHUJIKA Ha CTONOell item, U3
KOTOPOT0 BEIOUpAETCS II0TIe.

[Tpu BEIOOPKE TIOJIS U3 3HAYEHMsI COCTAaBHOTO THIIA TaKXKe BO3MOXKHEBI TOMOGHBIE CHHTAKCUYECKHEe Ka3y-
cul. HanpuMep, uToObI BEIOPATh OOHO I0JIe U3 pe3yabTaTa GyHKIMY, BO3BPAIAolell COCTaBHOE 3HaUe-
HUe, TOTPeOyeTCsT HallMCaTh YTO-TO MOgOGHOE:

SELECT (my_func(...)).field FROM ...

Be3 gomonmHUTEIbHEIX CKOOOK B 9TOM 3alIpOCe MPOU30UIET CUHTAKCHUYeCcKas ommnbKa.

CheruanbHOE MMS TIOMNS * O3HAYaeT «BCe MOJsi»; moapoOHee 00 3TOM paccKal3kBaeTcst B Ilompasme-
ne 8.16.5.

8.16.4. N3MeHeHMe COCTaBHbIX TUNOB

Huxe nmpuBegeHs IPUMEPH IPaBUIbHBIX KOMaH/I H00aBIeHUS ¥ MU3MEHEeHMUS 3HaYeHU COCTaBHBIX CTOJIO-
110B. ITepBEIe KOMaHOH WTIOCTPUPYIOT HoOaBJIeHNE UITH N3MEHEHMEe BCEero cToJbmna:

INSERT INTO mytab (complex_col) VALUES((1.1,2.2));

UPDATE mytab SET complex_col = ROW(1.1,2.2) WHERE ...;
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B IIepBOM IIpHMepe OIYINEeHO KIJII0YeBO€e CJIOBO ROW, a BO BTOPOM OHO €CTh; IIPUCYTCTBOBATh UJIKM OTCYT-
CTBOBAThL OHO MOXKET B 000X ClIy4asiX.

MBI MO2KEM H3MEHUTh TaKxkKe OTAeJIbHOE II0JIe COCTaBHOI'O CTOJ'I6H8.:

UPDATE mytab SET complex_col.r = (complex_col).r + 1 WHERE ...;

3aMeThTe, YTO IIPU 9TOM He HYXKHO (M Ha caMOM [iefie Jazke HeJlb3sl) 3aKJII04YaTh B CKOOKH UMs CTONOIIa,
ciieagyrinee Ccpal3y 3a IIpeajiozkeHueM SET, HO B CCBhIJIKE Ha TOT XKe CTOHGGH B BEIPDAKE€HUH, HaXOOAIlleMCAa
110 ITPaBYIO CTOPOHY 3HAaKa pPaBEHCTBA, CKOOKY 00s3aTeIbHHL.

W MBI TaKKe MOXKEM yKa3aTh II0JI B KA4YeCTBe LeJI1 KOMaHObl INSERT:

INSERT INTO mytab (complex_col.r, complex_col.i) VALUES (1.1, 2.2);

Ecnu ipu 3TOM MBI He YKaXKeM 3Ha4YeHUs [JI BCeX IoJjied cTonb1la, OCTaBIINECs IT0JId OyAyT 3aIl0THEeHb
3HaueHusmu NULL.

8.16.5. Mcnonb3oBaHue COCTaBHbLIX TUMOB B 3anpocax

C cocTaBHBEIMH THUIIAMH B 3allpoCaX CBA3aHHEI ocoOnie IIpaBUJla CMHTAKCHCa U IIOBEOEHUE. k! IIpaBHJIa
06p83y10T II0JIe3HbI€ KOHCTPYKIIMHU, HO OHU MOT'YT OBITE HeO4YeBUOHBIMH, €CJIX HEe IIOHNMATh CTOAIIYIO 3a
HUMHU JIOTHUKY.

B Postgres Pro cchiika Ha uMsi TaOmuIlBl (MM €€ IICEBOOHMM) B 3aIlPOCE II0 CYTU SIBJISIETCS CCBHLIKOM
Ha COCTaBHOE 3HAa4YeHUe TeKYyllIel CTPOKU B 3ToM Tabnuile. Hanpumep, umes Tabnuny inventory_item,
TIOKa3aHHYIO0 BHIIIEe, MBIl MOXKEM HaIluCaTh:

SELECT ¢ FROM inventory_item c;

9TOT 3alipoc BHITAET OOUH CTOJIOEIl C COCTaBHBIM 3HAUYEHUEM, U €T0 Pe3yJibTaT MO2XKET OBITH TAKUM:

("fuzzy dice",42,1.99)
(1 row)

3aMeThTe, OTHAKO, YTO IIPOCTHIEe MMEHAa COTIOCTABIIAIOTCS CHaYasa C MMEeHaMHM CTOJIOIOB, ¥ TOJIBKO ITOTOM
C UMeHaMu TabIuI], TaK YTO TAKOM pe3yIbTaT IMOJIy4aeTCsA TOJIBKO MMOTOMY, YTO B TabuIlax 3ampoca He
0Ka3aJioCck CTONOIa C UMEHEM C.

OOGHIYHYIO 3alKCh IIOJTHOTO UMEHU CTOJIOIa BUdA uMeg_Tabmuusl. uMa_CTon6nya MOXKHO IIOHUMATh Kak IIPH-
MeHeHMe BHIOOPa IT0JIs K COCTABHOMY 3HAYEHWIO TEKyIel cTpoKu Tabmuilbl. (M3 coobpaxenuii ahdhek-
TUBHOCTH Ha CaMOM [eJie 9TO Peajlru30BaHO II0-APYyTOMY.)

Korma mbI uinem

SELECT c.* FROM inventory_item c;

TO, COTJIaCHO CTaHmapTy SQL, MEI JOJIXKHEI ITIOTYYUTH COOEePAKUMOe TaOIUIThl, Pa3BEPHYTOE B OTHEIbLHEIE
CTOJIOIIHI:

name | supplier_id | price
____________ +_____________+_______
fuzzy dice | 42 | 1.99
(1 row)

KaK C 3aIrpocoM
SELECT c.name, c.supplier_id, c.price FROM inventory_item c;

Postgres Pro mpuMeHsieT Takoe Pa3BEPTHIBAHUE IS JTIOOLIX BHIPA’KEHWU C COCTABHBIMU 3HAYEHUSIMHU,
XOTS KaK IIOKa3aHO BHIIIE, HEOOXOMHUMO 3aK/IIOUYUTh B CKOOKM 3HaYeHHEe, K KOTOPOMY IIPUMEHSeTCS . *,
€CJI¥ TOJILKO 9TO He mpocTtoe uMs Tabmwuibl. Hampumep, ecnu myfunc () — QYHKIUSA, BO3BpaIaiomias
COCTaBHOM THII CO CTONOIAaMHM a, b ¥ ¢, TO 9TH ABa 3alpoca BHIOAAyT OOUHAKOBHIM PEe3yJbTaT:

SELECT (myfunc(x)).* FROM some_table;
SELECT (myfunc(x)).a, (myfunc(x)).b, (myfunc(x)).c FROM some_table;

182



Tunel JaHHBIX

IToocka3ka

Postgres Pro ocymiecTBisieT pa3BEPTHBAHUE CTOJIONOB (haKTUUECKHU ITePeBOfs IIEPBYI0 GOPMYy BO
BTOpPYy!0. TakuM o6pa3oM, B MaHHOM ITpuMepe myfunc () OyOeT BLI3BIBATHCS TPH Pas3a [Aas KaxkOoou
CTPOKHY M C OOHUM, M C OPYTUM CUHTakKcucoM. Eciu 3To moporocTosimiast PyHKITUS, U Bbl XOTUTE
n36exkKaTh TUITHUX BEI30BOB, MOXKHO MCIIOIb30BaTh TAKOHM 3aMpOC:

SELECT m.* FROM some_table, LATERAL myfunc(x) AS m;

Pa3menieHue BEI30Ba QYHKIWHY B 9JIEMEHTE FROM LATERAL rapaHTUPYET, YTO OHA OYIOeT BLI3bIBAThH-
Csl OJIST CTPOKMU He 0ojiee OOHOTO pa3a. KOHCTPYKIUSA m.* Tak Ke pa3BoOpadyuBaeTcs Bm.a, m.b,
m.c, HO Tellepb 3T IIepeMeHHbIe IIPOCTO CCHUIAIOTCSA HA BBHIXOJHBIE 3Ha4YeHUs FROM. (KmioueBoe
CJIOBO LATERAL 37IeCh SIBII€TCS He0o0s3aTeIbHEIM, HO MBI [0OaBUIM €r0, YTOOHI TOAYEPKHYTh, YTO
pyHKIMS TOJIy4YaeT x U3 some_table.)

3amnuch cocrasHoe_sHaueHHe.* IIPUBOOUT K TAKOMY pPa3BEPTHIBAHUIO CTONIOIIOB, KOTAa OHa GUTYPUPYET
Ha BepXHEeM yPOBHE BHIXOIHOTO CIIMCKa SELECT, B CIIMCKe RETURNING KOMaHH INSERT/UPDATE/DELETE, B
mpennoxenun VALUES MJIM B KOHCTPYKTOPE CTPOKHU. BO BCcex Apyrux KOHTEKCTaX (BK/IOYas BIIOKEHHBIE
B OTHY U3 3TUX KOHCTPYKILUI), noOaBleHNe . * K COCTaBHOMY 3HAa4YEeHHUIO HEe MEHSEeT 3TO 3HaYeHUe, TaK
KaK 3TO BOCIIPUHUMAETCS KaK «BCe CTOJIOII» U II03TOMY BHIHAETCS TO K€ COCTaBHOe 3HaueHue. Hampu-
Mep, ecnu GYHKIUS somefunc () IPUHUMaET B KaYeCTBe apryMeHTa COCTaBHOe 3HaYeHUe, 9TU 3alpPOCH
PaBHOCUJIbHHL:

SELECT somefunc(c.*) FROM inventory_item c;
SELECT somefunc(c) FROM inventory_item c;

B 06oux ciydasx TeKyIasi CTpoKa TabJMIIH inventory_item mepenaéTcs GYHKIIUHU KaK OOUH apTyMEeHT
C COCTaBHLIM 3HaueHueM. U xoTs OOIIOJIHEHUuE .* B 3TUxX ClIy4asiX He UI'paeT POJIK, UCIIOJIb30BAaTh €I0
CYHUTAETCS XOPOIINM CTHJIEM, TaK KakK 3TO SCHO yKa3hIBaeT Ha MCIIOIb30BaHWE COCTABHOTO 3HAaUYeHUs. B
YaCTHOCTH aHAJIM3aTOP 3aIlpoca BOCIIPUMET c B 3aMUCH c . * KaK CCHIJIKY Ha UMSI WJIX IICEBOOHUM TaOIHITH,
a He uMs cTO0IIa, 4TO U30aBisgeT OT HEOMHO3HAYHOCTH; TOTda KakK 0e3 .* HesICHO, O3HavYaeT JIU c UMS
TaOIUITBI I UM CTOJIOIIa, M HAa CaMOM [ieJjie ITPU HaJIM4YUu CTOJIOIa C uMeHeM c OyaeT BEIOpaHO BTOpOe
MIPOYTEHHUE.

9Ty KOHIEIHUIO [eMOHCTPUPYET U CIEeAYIOIIHUY 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 nmpenoxkeHuss ORDER BY oOpalaloTCcs K COCTaBHOMY 3HAaUEHUIO CTPOKM, BCIIEACTBUE YETr0 CTPO-
KM COPTUPYIOTCSA IIO IIpaBuiaM, onucaHHEIM B [logpasmerne 9.24.6. OgHAKO €CNH B inventory_item CO-
OEePKUTCS CTONIOeI C UMEeHEM c, IEPBHIY 3apoc OYOET OTIMYAThCS OT APYTUX, TaK KaK B HEM BHIIIOJTHUT-
CsI COPTUPOBKA TOJIBKO I10 AaHHOMY cToyiO1ry. C ITOKa3aHHBEIMU BEHIIIE MMEHaMM CTOJIOI[0B ITPEObIIY M
3ampocaM TakzKe PaBHO3HAYHEI CIeOyIOIIHe:

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 mocmenHeM cliydyae UCIOJIb3yeTCs KOHCTPYKTOP CTPOKH, B KOTOPOM OIIYIIIEHO KII0YeBOe CIIOBO ROW.)
Ipyrast o0coOGeHHOCTb CUHTAKCHCAa, CBI3aHHAS C COCTABHBIMU 3HAYEHUSIMU, COCTOUT B TOM, YTO MBI MO-
KEeM HCIOJIb30BaTh (PYHKUUOHA/AbHYIO 3dNUCH OIS U3BIE€YEHUS II0JII COCTABHOTO 3HAYEHUS. ITO JIETKO

MOZKHO OOBSICHUTH TEeM, YTO 3aIllUCHU rnose (raburunga) U rabinwuiga.none B3aUMO3aMEHSIEeMEI. HaanMep,
cilienymwime 3alipoCkl PABHO3HAYHHI:

SELECT c.name FROM inventory_item ¢ WHERE c.price > 1000;
SELECT name (c) FROM inventory_item c¢ WHERE price(c) > 1000;

Bosee Toro, ecnu y Hac ecTh QyHKIHUS, TPUHUMAIOIAsI OOWH apTyMEHT COCTAaBHOTO THUIMA, MBI MOXKEM
BBI3BATh €€ B M1000¥ 3amnucu. Bce aTu 3anpochl paBHOCUJILHEL:

SELECT somefunc (c) FROM inventory_item c;
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SELECT somefunc(c.*) FROM inventory_item c;
SELECT c.somefunc FROM inventory_item c;

JTa paBHO3HAYHOCTH 3AIIKCH C I0JIeM ¥ QYHKITMOHAILHOM 3aIIMCH II03BOISIET UCIIOIE30BaTh C COCTAaBHEI-
MU TUTaMH QYHKINH, Pealn3yIolie «BEUNCIIeMble Mosg». IIpu 9TOM IPUII0KEHHIO, HCIIOIL3YIOIMeMy
TIOCTIeTHUN U3 IPEefBIOyIIuX 3allpOCOB, He HYKHO 3HATh, YTO (paKTUUECKU somefunc — HE HACTOSAIINY
cTosiber TaGIHUIIk.

ITogcka3ka

YuuTHIBasg Takoe noBefeHne, OyaeT Hepa3yMHO daBaTh GYHKIMU, TPUHUMAIOIIEN OOUH apryMeHT
COCTaBHOI'O THUIIA, TO K€ UM, YTO U OJHOMY M3 MOJIEH MaHHOTO COCTABHOI'O THUIIA. B ciydae Heof-
HO3HAYHOCTU IPOYTEHHE UMEHHU I10Jid OymeT BEIOpPAHO IIPU MCIIOIb30BaHUM CHUHTAKCcHUca oOpailre-
HUS K IIOJIIO, @ IPOYTEeHNEe UMEeHU (GYHKIIMU — €CJIM HMCIIOJIb3yeTCsI CHHTAKCHUC BBEI30Ba (DYHKIIUH.
Opnaako B PostgreSQL go 11 Bepcum Bcerpga BeIOMPanIOCh NPOYTEHWE MMEHHU IIOJIS, €CJIM TOJIBKO
CUMHTAKCHUC BHI30Ba HE MOATAJKMUBAJ K IMPOYTEHUIO UMEeHU (QYHKIUHU. YTOOB IPUHYOUTEILHO BBI-
OpaTh MpPoYTEHNE UMEHU (QYHKIMY, B MPEOBIAYIINX BEPCUIX HAmo OBIJIO OOIIOTHUTD 9TO UMS CXe-
MOM, TO €eCTh HallUCaTh cxeMa.pyHKHI (COCTaBHOE_3HAaUCHHE) .

8.16.6. CMUHTAKCUC BBOAUMbIX U BbIBOOAUMbIX 3HAYE€HUU COCTABHOIO THU-
na

BHemrHee TEKCTOBOE MPENCTaBIEHWE COCTABHOTO 3HAYEHUS COCTOUT M3 3aMUCH 3JIEMEHTOB, UHTEPIIPE-
TUPYEMBIX TI0 TTPaBUJIaM BBOOA/BLIBOAA HJIST COOTBETCTBYIOIIUX TUIIOB MOJEH, M OPOPMIIEHUS CTPYKTYPHI
coctaBHOro TUHa. OGopMIeHNEe COCTOUT U3 KPYTJIEIX CKOOOK ( ( ¥ ) ) OKPYyZKaIIUX BCE 3HAYEHUE, U 3a-
IATHX (,) MeXAy ero snemMeHtamu. IIpoGenbHBIE CUMBOIEL BHE CKOOOK MTHOPHUPYIOTCS, HO BHYTPU OHU
CYHTAIOTCS YaCThI0 COOTBETCTBYIOIIETO 3JIEMEHTa U MOTYT YUUTHIBATHCS UK He YYUTHIBATHCS B 3aBUCHU-
MOCTH OT IIPABUJI Ipeo0pa30BaHus BBOOUMEIX JAHHEBIX OJIS THUIA 3TOT0 3JieMeHTa. Hamprumep, B 3anucu:

" 42!

mpobeskl OyoyT HTHOPUPOBATHCS, €CIIM COOTBETCTBYIOIIEE II0JIe UMEET LeIOYNCIeHHBIM TUII, HO He TeK-
CTOBBIH.

Kaxk O5IJIO ITOKa3aHO paHee, 3allMChIBasi COCTaBHOE 3HAYeHUe, 000 ero 31eMeHT MOXKHO 3aK/II0YUTh B
KaBBIYKH. ITO HYIHCHO JeJiaTh, €CIIN IPH pa3bope 3TOro 3HaYeHusT 0e3 KaBHUEK BO3MOKHA HEOTHO3HAY-
HOCTb. HammpuMep, B KaBBIYKHK HYKHO 3aKJII0YaTh 9JIEMEHTHI, CofiepKallie CKOOKHM, KaBBHIUKHU, 3aISATYIO
Ui 00PaTHYI0 KOCYIO 4epTy. YTOOH BKJIIOUUTD B ITI0JI€ COCTAaBHOT'O 3HAUYEHUSI, 3aKJTIOYEHHOE B KABHIYKH,
TaKWe CUMBOJIBI, KaK KaBBIUKW U1 oOpaTHas Kocas 4epTa, Iepe HUMU HyKHO m00aBUTh 00PaTHYIO KO-
cyio uepty. (Kpome TOro, mponyOmupOBaHHEIE KaBHIYKY B 3HAYEHUH ITOJISI, 3aKJIIOYEHHOTO B KaBHIUKH,
BOCIPUHUMAIOTCS KaK OgUHapHBIE, TOO0o0HO amocTtpodam B ctpokax SQL.) C gpyro¥ CTOPOHEI, MOXKHO
060MTHCEH 663 KaBhIYEK, 3alIUTUB BCE CUMBOJIBI B JAHHHBIX, KOTOPBIE MOTYT OBITh BOCHPUHSATHL KaK YacTh
CHMHTAKCHCA COCTAaBHOT'O 3HAUEHMHSsI, C IOMOIIbIO CIIEIIIOCIIEOBATEIbHOCTEM.

3uauenue NULL B 9T0# 3anvcu IIpefCcTaBlsIeTCs IyCTHIM MeCTOM (Korfa MeX[y 3ansAThIMU MJIN CKOOKa-
MU HET HUKAKHUX CUMBOJIOB). YTOOBI BBECTU UMEHHO ITyCTYIO0 CTPOKY, a He NULL, Hy>XHO HanucaTh "".

OYHKIIMS BBIBOJIA COCTABHOTO 3HAYEHUS 3aKJII0YaeT 3HQUEHUS IOJIed B KaBBHIYKU, €CJIU OHU ITPEICTaB-
JISTIOT COOOM ITyCThIE CTPOKHU, MO0 comepzKaT CKOOKHM, 3aIsAThie, KaBHIYKU WX OOPATHYIO KOCYIO YepTy,
60 COCTOST U3 OmHUX IMPobeoB. (B mocmemHeM ciiydae MOXKHO 000UTHCH 63 KaBBIYEK, HO OHU A00aB-
JISTIOTCS st ymo6ounTaemocTr.) KaBeluky u o6paTHas Kocasi YepTa, 3aKII0YEHHBIE B 3HAUYEHUS TIOJIEH,
TP BBEIBOZIE OyOJIMPYIOTCS.

IIpumMeuyaHnue

I[TomuauTE, yTO HanmucanHasa SQL-KoMaHOa npexae BCEero HUHTEPIPETUPYETCSA KaK TEKCTOBas CTPO-
Ka, a 3aTeM KaK COCTaBHOe 3HaueHue. BClIeacTBre 3TOT0 YKMCIO0 CHMBOJIOB 00PAaTHOM KOCOM YePTHI
yIoBauBaeTCs (eCIM MCIIONL3YIOTCS CIIEIociiefoBaTenbHOCTH). HampuMep, 4TOOH BBECTH B IIOJIE
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COCTaBHOTI O CTOJIOIIa 3HAYEHNE TUTIA text C 00PAaTHOM KOCOM 4YePTON U KaBEIYKaMHU, KOMaHIy HYyXK-
HO OymeT 3amucaTh Tak:

INSERT ... VALUES (' ("\"\\")"');

Cuaauasna 06paboTYHK CIIEIOCIeIOBaTeIbHOCTEH yIanseT OOUH YPOBeHb 00PaTHOM KOCOH YePTHI,
TaK 4TO aHaJIM3aTOp COCTaBHOT'O 3HA4YEHU IIojIy4daeT Ha Bxon ("\"\\"). B cBO1 ouepens, OH Iie-
pemaéT 9Ty CTPOKY IIpoliefype BBOOa 3HAUEHMS THIIA text, TOe OHa IIpeobpa3yioTcsa B "\. (Eciu
OBI MBI pabOTalIK C TUIIOM HAaHHBIX, IPOlelypa BBOOA KOTOPOrO TaKXkKe NHTEePIIPEeTUPYeT 00PaTHYIO
KOCYIO 4epTy 0COOBIM 00pa30oM, HalpuMep bytea, HaM MOTJI0 ObI HOHAHOOUTHCS YK€ BOCEMb TaKHX
CHUMBOJIOB, YTOOBI COXPAHUTh 3TOT CHMBOJI B II0JIE COCTAaBHOTO 3Ha4YeHus.) Bo u3bexkaHue Takoro
oOyGIHMpPOBaHUS CIEIICUMBOJIOB CTPOKKM MOXKHO 3aKJ/II04YaTh B mosnapkl (cM. [Togpasmen 4.1.2.4).

IToogcka3ka

3amnuceBaTh COCTaBHEIE 3HaUYeHUSI B KoMaHaax SQL gacTo OBIBaeT yno6Hee C ITIOMOIIIBIO KOHCTPYK-
TOpa ROW. B ROW oTOenbHBIE 3HAYEHHUS 3JIEMEHTOB 3allMCHIBAIOTCS TaK Ke, KaK eCliu OBl OHU HEe
OBLITH YJIeHaMK COCTAaBHOTO BEIPpAXKEHU .

8.17. Anana3oHHbIE TUNbI

HI/IaHaZSOHHbIe THUIIEI IIPEOCTABJIAIOT OUAlla30HEI 3HAYeHUH HEKOTOPOIro THUIla HaHHBIX (OH TaKZ>Xe Ha3bIBa-
eTcsi noOmunom guarnas3oHa). HampuMep, ouana3oH TUIIA timestamp MOXKET MPENCTaBIISAThH BPEMEHHOM!
WHTEepBaJl, KOTOa 3ape3epPBUPOBAH 3aJjl 3aceflaHuii. B maHHOM cily4yae THIIOM JaHHBIX OydeT tsrange (CO-
KpalleHue oT «timestamp range»), a MOATUIIOM — timestamp. [TIOOATHUI HOIXKeH OBITH IOJTHOCTHIO YIIOPS-
oOO4YUBAEMEIM, yTOOBLI MOZKHO OBIIIO OOHO3HAYHO OIIPeHdejinTh, Irne HaXOOUTCA 3Ha4YeHHue 110 OTHOIIEHHIO
K Juanas3oHy: BHYTPH, OO0 MU IIOCJIE HErO.

[Ivama30HHBIE TUIIH TONE3HBEl TEM, YTO TO3BOSIOT MPEACTAaBUTh MHOKECTBO BO3MOXKHBLIX 3HAUEHUH B
OOHOM CTPYKTYpPE MaHHBIX U YETKO BEHIPA3UTH TaKKe TIOHSATHS, KaK lepecedyeHne quamna3oHoB. Haubomee
OYEBUIOHBLIM BapMaHT WX HCIIOJIb30BAHUS — MPUMEHSTh AUAIla30HbI AAThl ¥ BPEMEHU [JI COCTaBIIEHUS
pacmucaHus, HO TaKKe MOJIe3HBIMU MOTYT 0Ka3aThCs IUATIa30HH 1IeH, MHTEPBaIbl U3MEPEHUH U T. .

s KaKOoro AUamna30HHOT0 THUIla €CTh COOTBETCTBYIOIINM MyIbTUAXANa30HHBIN TUII. MyIbTUOMAIIa30H
MIPeICTaBiIsAeT COO0M YIIOPSIOOYEeHHEIM CIIMCOK HECMEXKHBIX, HEYCTHIX 1 OTIHYHEIX 0T NULL grama3oHOB.
BonbIIMHCTBO AHUana30HHLIX OIIEPaTOPOB paboTaloT U ¢ MyIbTUAMana3soHaMu. KpoMe Toro, ecTb GyHKIIUHN
711 pabOTH UMEHHO C MYIbTUIHNANa30HHLIMYU THUIIaMU.

8.17.1. BcTpoeHHble Aunana3oHHble U MyJibTUANaNAa30HHbIE TUMbI
Postgres Pro umeer clieoyromuyue BCTPOEHHBIE JUAIlla30HHBIE THUIIEL:
* intd4range — OUAIIA30H IIOATUIIA integer, intdmultirange ——COOTBeTCTByKHHHﬁ]MYHBTHHHaHaBOH
®* int8range — [OMAIIA30H IIOATHIIA bigint, int8multirange ——COOTBeTCTByKHHHﬁ:MYHBTHHHaHaSOH
* numrange — OUANA30H IOATHUIA numeric, nummultirange — COOTBETCTBYIOIINYM MyJIbTUAUANIA30H

* tsrange — [WAla30H NOATHUIIA timestamp without time zone, tsmultirange — COOTBETCTBYIOIIUH
MYyJIIbTUOHWAIIa30H

®* tstzrange — OJHANA30H IIOATHUIIA timestamp with time zone, tstzmultirange — COOTBETCTBYIO-
I.LII/IfI MYJIIBTUOMAIIA30H

* daterange — OUAIIAQ30H IIOATUIIA date, datemultirange ——COOTBeTCTByKHHHﬁ]MYHBTHHHaHaBOH

IToMuMO 3TOTO, BEI MOZKETe OIpenessiTh COOCTBEHHEBIE TUIIH]; IToagpoOHee 3To omucano B CREATE TYPE.

8.17.2. NMpumMmepsbl

CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
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(1108, '[2010-01-01 14:30, 2010-01-01 15:30)");

—— BxoxneHue
SELECT intd4range (10, 20) @> 3;

—— IlepexkpriTHE
SELECT numrange (11.1, 22.2) && numrange(20.0, 30.0);

—— JlonyuyeHUe BEepxXHEH TI'pPaHUIbl
SELECT upper (int8range (15, 25));

—— BbIUHCIIEHHE [epecedYeHud
SELECT intd4range (10, 20) * intdrange (15, 25);

—— dBndeTcd M OUANA30H [IYCTHIM?
SELECT isempty (numrange (1, 5));

ITomHBIN CIIMCOK OIIePaTOpPOoB U (GYHKIIMM, ITpegHa3HaYeHHBIX OJI OUalla30HHBIX TUIIOB, HPpUBeOEH B Tab-
nuie 9.53 u Tabnuie 9.55.

8.17.3. BKso4YeHMe N UCKJIIDYEeHUe rpaHmy

JIro601 HeHYCTOfI OUalla30H MMeEeT OBe I'PaHMIbI, BEPXHIOIO M HUXKHIOIO, U BKJIIOYa€T BCE€ TOUYKU MEXKOY
STUMHU 3HaUYEeHUSAMHU. B Hero takxke MOXKeET BXOOUTh TOYKA, jiexkalasa Ha I'PaHuUIle, €CJ/Iu Jrualla30H BKIIIO-
YaeT 9Ty 'PaHUILY. |41 HaO60pOT, €CJI Jhualla30H He BKJII0YaeT I'PAHUITY, CHUTAE€TCHd, YTO TOYKa, JIeKalllasa
H&STOﬁFpaHHHe,BHeTOHeBXOHHT

B TekcTOBO#M 3amucu Auana3oHa BKITIOYeHUEe HUXKHEeH I'PaHUITEl 0003HaYaeTCsl CHMBOJIOM « [», @ UCKIIIO-
YeHHWEeM — CHMBOJIOM « (». 151 BepXHel I'paHMIBl BKIIOYEHNE 0003HAYAEeTCsS aHAJIOTMYHO, CUMBOJIOM
«]», a UCKJIIOYeHne — CUMBOJIOM «) ». (ITogpoOHee 3To omucano B [Tompasmerne 8.17.5.)

HJ’IH IIPOBEPKH, BKIIIOYAETCA JIM HUXKHAA UJIN BEPXHAA I'DAHUIA B JUAIIA30H, IIPEJHA3HAY€HEL d)YHKLII/II/I
lower_inc U upper_inc, COOTBETCTBEHHO.

8.17.4. HeorpaHu4yeHHble (DecKoOHe4YHble) aMana3oHbl

HuKHIO0 rpaHUIy AHaNa30Ha MOXKHO ONYCTHUTh U OIIPEOeIuTh TEM CAMEIM OHala30H, BKIIIOYAIOIIHHN BCe
3HAYEeHMUs, JIexKalllie HUXKe BepXHel IpaHullbl, Hampumep: (, 3]. [logoGHLEIM 06pa30M, eCiiu He ompe[e-
JINTH BEPXHIOK TPaHHIly, B OHUANA30H BOHUOYT BCe 3HAUYEHUS, JieXkKalllie BEHIIe HUXHeH rpaHulbl. Eciu
Ke OmyllleHa W HUXKHSS, ¥ BePXHSS I'PaHUIIBl, TAKOU Ouala30oH OyoeT BKIOYATh BCE BO3MOXKHEIE 3HAYe-
HHUS CBOETO IMOATHIIA. YKa3aHue OTCYTCTBYIOIIel IPaHMIlbl KaK BKII0YaeMOM B JUala30H aBTOMaTUYECKH
mpeobpa3lyeTcs B UCKIIIOYAIONIee; HaIpuMep, [, ] npeobpa3yeTrcs B (, ). MOXKHO BOCIPHUHUMATH OTCYT-
CTBYIOIIME 3HAYEHHUS KaK IIJTI0C/MUHYC O@CKOHEUYHOCTD, HO BCE 2Ke 3TO 0COoObIe 3HaUYeHUT MHUalla30HHOTO
THIIa, KOTOPHEIE OXBATHIBAIOT ¥ BO3MOIXKHEIE [IJISI ITOMTHUIIA 3HAYEHUS TLII0C/MUHYC 6@CKOHEYHOCTD.

II71g MOOTUIIOB, B KOTOPHIX €CTh MOHATHE «OECKOHEUYHOCTb», infinity MOXKET UCIOIb30BaThCS B Kade-
CTBe SIBHOTO 3Ha4YeHH’s T'paHuilbl. [Ipy 3TOM, HaIlpuMep, B AuMaNa30H [today, infinity) C MOATHUIOM
timestamp He OymeT BXOOUTH CIIEIIHaIbHOE 3HaYeHMe infinity JAaHHOTO IOATHUIIA, OOHAKO 3TO 3HAUYEHHUE
OyImeT BXOOUTH B Muala30H [today, infinity], KaK ¥ B AUalal30HH [today,) ¥ [today, ].

ITpoBepuTh, onpeneieHa I BEPXHSASI WU HUXKHSASA I'PaHULIQ, MOXKHO C TOMOIILI0 QYHKIUY lower_inf U
upper_inf, COOTBETCTBEHHO.

8.17.5. BBoa/BbiBOA AMana3oHOB
BBOJZ[I/IMOG 3Ha4YeHHue Oualla30Ha OO0JIZKHO 3allMChIBAThCHA B OJIHOfI U3 CIIeOyIoIuXx d)OpM:

HHXHYId-I'PaAHHIIa, BEPXHIId - I'PaHHuLAa

(

(HHXHI9-TpPaHHIa, BEPXHII—TPaHHA
[ HHXHI9-TpPaHHIa, BEPXHII—TPaHHA
[

)
]
)
]

HHXHYId-I'PaAHHIIa, BEPXHIId - I'PaHHuLAa
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empty

Tun cko6oK (KBagpaTHBIE MIIM KPYTJIbIE) OIIPENeNsieT, BKIII0UAlOTCS JIM B OHAIla30H COOTBETCTBYIOIINE
TPaHUIIBI, KaK OIMMCAHO BHIIIIE. 3aMeThTe, UTO IOCIegHssT popMa COmepPKUT TOILKO CIIOBO empty U OIIpe-
OensieT IyCTOU Auala30H (Juala3oH, He COOepXKalllii TOYEK).

3mech wuxHgg-rpasuga MOXKeET OBITH CTPOKOM C IOIIYCTUMBLIM 3HaYeHUEeM ITOATHUNA UJIN OBITh ITyCTOM (TO-
roa guamnas3oH OymeT 6e3 HUKHeH IpaHuIlbl). AHAIOTUYHO, BepxHag-rpaHHya MOXKET 3a0aBaThbCs OOHUM
U3 3HAYEeHUH MOAOTHUIIA UK OLITh HEOIIPEemenéHHOM (IIyCTo).

JIro6oe 3HaYeHKWEe IPaHUILI Aualla30Ha MOXKHO 3aK/IIOYKUTh B KaBBIYKH ("). A eclli 3HaUeHHEe COOEepPKUT
KPYTJble UM KBafpaTHEIE CKOOKM, 3allsIThle, KaBEIUKKM HIIM 00PAaTHYIO KOCYIO YepTy, UCIIOIb30BaTh Ka-
BBIYKH HE0OXO0OUMO, YTOOLI 3TH CHMBOJIEI HE pacCMaTPHUBAIMCh KaK YaCTh CHHTAaKCHCa auana3oHa. YTo-
OBbI BKITIOUHUTH B 3HAUEHHWE TPAHUIILI OUalla30Ha, 3aKII0YEHHOE B KaBLIYKH, TAKHE CUMBOJIBI, KAK KaBHIYU-
Ku unm obpaTHasl Kocas 4YepTa, mepel HUMHK HYKHO HoOaBUTL 00paTHYIO Kocylo uepry. (Kpome Toro,
mponyO6IHpPOBaHHLIE KABHIYKY B 3HAYEHUH JUana30Ha, 3aKII0YEHHOTO B KABEIYKH, BOCITPUHUMAIOTCS KakK
oOWHAapHEBIE, TOmo0HO anmocTpodaM B cTpokax SQL.) C mpyroi CTOPOHEI, MO2KHO O00MTHCEH 6€3 KaBhIYEK,
3alUTHUB BCE CUMBOJIBEI B JAaHHBIX, KOTOPEIE MOT'YT ORITH BOCIIPUHSTH KaK YaCTh CHHTAKCHCa JHalla30Ha, C
TIOMOIITBIO CIIeIITocieqoBaTenbHOCTeH. YTOOH 3afaThk B Ka4eCTBe I'PAHUIIE IIYCTYIO CTPOKY, HY2KHO BBe-
CTH "", TAK KakK IIyCTasl CTPoKa 6e3 KaBhEYeK OymeT 03HauaTh OTCYTCTBHE TPAHUITHL.

Hpo6eanbIe CHMBOIJIBI OO U IIOCJI€ OIIpedeJyIEeHUud Irualla30Ha UTHOPUPYIOTCA, HO KOT'OId OHU IIPUCYTCTBYIOT
BHYTPH CKO6OK, OHH BOCIIPHMHHUMAIOTCSA KaK 9aCTh 3HAYEHUA BerHeI;I WM HUXKHEN T'PaHULIBL. (XoTs oHmM
MOTI'YT TaK2K€ UTHOPHUPOBATHCA B 3aBHUCHUMOCTH OT IIOOTHUIIA Ouaras3oHa.)

IIpumMeuyanue

OTU npaBuiia OYEeHb ITIOXOXKU Ha IIpaBuUjla 3all¥CU 3HAUYEHUU [JId IIOJIeN COCTaBHEIX TUIIOB. [ OIOJI-
HUTEJIbHEIE 3aMevdaHus NpuBeneHH B [logpa3nerne 8.16.6.

[Tpumepsr:

—— B IOHAIllIa30H BKIKUAEeTCd 3, He BKJIUaeTCcd 7/ U BKIOUYAITCI BCE TOUKHU MeXny HHMHU
SELECT '[3,7)'::int4range;

—— B OHAIllIa30H HE BKIKOUAKTCH 3 %1 7, HO BKIJIIIOUAKTC4Ad BC&€ TOUKH M@Xﬂy HHUMHU
SELECT '(3,7)'::int4range;

—— B [OHalnasOH BKIIOUYAEeTCd TOIbKO OOHO 3HaueHue 4
SELECT '[4,4]'::int4range;

—— IOMalnas3OH He BKIWYaeT HUKAKUX Touek (HopManulalud 3aMeHUT ero ornpeneneHue Ha 'empty')
SELECT '[4,4)'::int4range;

BBoguMoe 3HaYeHUe MyIbTUAMANA30Ha 3aK/II0YaeTCs B GUTypHBIE CKOOKY ({ ¥ }) ¥ COOEPKUT HOIb UJIN
0oJiee MMaIa30HOB, Pa3eIEHHBIX 3alsSTHIMU. [[0 U ITOCNIe CKOOOK ¥ 3amsiThIX OOIIYCKAIOTCs IPoOeIbHEIe
cuMBOIb. CHHTAKCHC CIOeJlaH ITOX0KUM Ha CHHTAaKCHC MaCCUBOB, HO MyJIbTHANAIa30HE HAMHOTO IIPOIIIEe:
OHH MMEIOT TOJIPKO OIHY Pa3MepPHOCTD, a UX COIEPKUMOe He Hy2KHO 3aKJIouaTh B KaBeIYKH. (Kak mmoka-
3aHO BBIIIE, TPAHUIILI AUAIa30HOB MOT'YT 3aKJTIOYAThCS B KaBBIYKH.)

[Tpumepsr:

SELECT '{}'::int4multirange;
SELECT '{[3,7)}'::intdmultirange;
SELECT '{I[3,7), [8,9)}'::intdmultirange;

8.17.6. KOHCTpyuMpoBaHue AMana3oHOB U MyJibTUAMaNna3oHOB

[nst KaXKOoro OManasoHHOTO TUIA onpenesieHa QYHKINMS KOHCTPYKTOpPA, MMEIasi TO Ke MMs, 4TO U
OaHHBIY TUI. VICIIOTE30BaTh 3TOT KOHCTPYKTOP O0OBIYHO ymoOHEee, YeM 3alMChHBATh TEKCTOBYIO KOHCTAHTY
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Ouamna3oHa, TaK Kak 9TO n30aBisieT OT MOTPeOHOCTH B HOTOTHUTEIBFHBIX KaBEYKaX. OYHKIMA KOHCTPYK-
TOpa MOXKET MPUHUMATh ABa WIKM TPU IlapaMeTpa. BapmaHT ¢ OByMsl mapaMeTpaMM CO30AéT OQUana30H
B CTAHOAPTHOU QopMe (HMXKHSAS TPaHUIA BKIIOYAETCS, BEPXHAS UCKITIOYAETCs), TOTHA KakK IJIs BApUaH-
Ta C TPEMS IapaMeTpaMy BKJIIOYEHUE TPAHUIl OIIPENENIsIeTCs TPEThbUM ITapaMeTpoM. TpeTuii mapamMmeTp
IOJIXKEH COoIepzKaTh OOHY U3 CTPOK: « () », « (]1», «[)» unu «[]». Hanpumep:

—— IonuHag dopMa: HUXHIYI IpaHUlla, BEPXHId I'PaHUlLa U TeKCToBad CTpoka, olpenendiouad
—— BXIIOUEHHE/UCKIIIOUEHUE TCPaHUll.
SELECT numrange (1.0, 14.0, '"(1'");

—-— Ecnu TpeTHH apryMeHT OIyIeH, noimpasyMeBaetrcd '[)'.
SELECT numrange (1.0, 14.0);

—— XoT4g 3mechb ykaswBaeTcd ' (]', npu BHIBOLEe 3HaueHUe OyneT IIPUBEIEHO K
—— KAaHOHHUYECKOMY BHIY, Tak Kak int8range — TuD IOUCKPEeTHOI'O OHanasoHa (CM. HUXe) .
SELECT int8range(l, 14, '(1'");

—— Korma BMecTO miBOH rpaHulsl ykaswBaeTcd NULL, COOTBETCTBYyLINEH TpaHHLLE y OHalasoHa He
oyner.
SELECT numrange (NULL, 2.2);

[T KaXXOoTo JIMAIa30HHOTO THUIIA TaKXKe eCTb KOHCTPYKTOP MYJIbTUAHAIIa30Ha C TeM JKe UMEeHEeM, UTO
¥ Y MyJIbTUIMAIA30HHOTO TUNa. PYHKITMSI-KOHCTPYKTOP IPUHUMAET HOJIL UNTK 60jlee apryMeHTOB, TIpe]l-
CTABIIAIONINX COOOM MUara3oHb COOTBETCTBYIOIETO THITa. Hampumenp:

SELECT nummultirange () ;
SELECT nummultirange (numrange (1.0, 14.0));
SELECT nummultirange (numrange (1.0, 14.0), numrange(20.0, 25.0));

8.17.7. Tunbl AUCKPETHbLIX AMana3oHOB

HI/ICerTHLIM OUAIIa30HOM CHUTAETCA OUAIlda30H, OJId IIOATUIIA KOTOPOI'O OAHO3HAYHO onpenenéH «HIar»,
KaK HallpuMep OJId TUIIOB integer U date. 3Ha4YeHUsI 9TUX OBYX THUIIOB MOXKHO Ha3BaThb COCEOJHUMH, KO-
I'la MeXIOy HUMH HEeT HUKAaKUX OPYIrux 3HaueHuu. B HEeIIPEPBIBHEIX NHalla30HaX, HAalIPpOTHUB, BCeraa (I/IJ'[I/I
TIOYTH BCEerma) MOXKHO HAUTHU eIl€ OOHO 3HaYeHHe MeXKAy ABYMS HJaHHBIMU. HampumMmep, HenpephIBHEIM
ouarra3oHoOM 6y;£1;eT OUAIla30H C IIOATUIIAMU numeric U timestamp. Xotsa timestamp UMeEET OrpaHUYEeH-
HYIO TOYHOCTB, TO €CThb TEOPETUYECKHU OH SABJIAETCA OUCKPETHHIM, HO BCé ZKe JTydllle CHUTaTh ero Hellpe-
PBIBHBEIM, TakK Kak IIar ero oOLIYHO He OIIPeIenéH.)

MozKHO TaKXKe CUUTaTh OUCKPETHBIM IIOOTUII JHAlla30Ha, B KOTOPOM YETKO OoIpenesieHbl IIOHATUA «CJie-
AOYIOLIEero» U «IIpenblayIlnero» 3JIeMeHTa OJId KaXXOO0ro 3Ha4YeHud. Takue orpenesieHus IO3BOJIAIOT IIpe-
O6pa30BBIBaTI:> I'PaHUILIBI JHUAlla30HA U3 BKIIIOYa€MBIX B UCKIIIOYaeMEIE, BbI6I/IpaH CJIGHYIOH.[I/Iﬁ WUJIN ITpenbl-
JIYH_II/Iﬁ 9JIEMEHT BMECTO 3aJaHHOI'O 3HA4YE€HUA. HaHpHMep, JUaIla30HEl LIEeJIOYUCIIEHHOI' O THUIIa [4,8] U
(3, 9) OIMHCHLIBAIOT OOHO M TO XK€ MHO2KEeCTBO 3Ha4YeHMU; HO OJIA Oualla3oHa IIOATUIIa NUMeETic 3TO He Tak.

I TMa QUCKPETHOI'o Auamnal3oHa omnpenesnseTcs GyHKIUS KAHOHU3AUUU, YIUTHIBAIONIAs pa3Mep Ia-
ra /g JaHHOTO MOATHIIA. 3afada 9ToH GyHKIuM — mpeobpal30BaTh paBHO3IHAUHEIE TUATIa30HE K €INH-
CTBEHHOMY IIPEMICTABIIEHUIO, B YaCTHOCTH HOPMAaIN30BaTh BKIIOYAEeMbIe ¥ UCKITI0YaeMble TPaHuIlbl. Ec-
M QYHKIIMS KAaHOHU3AIMK He oTpefesieHa, fuala30Hb C Pa3IUYHBIM OTIpenesieHueM OyOyT Bcerga CUu-
TaThCS PA3HBIMHU, JaXKe KOTHa OHUM Ha CaMOM [OeJjie MPEeACTaBIsIOT OOHO MHOXECTBO 3HAYEeHUH.

I8 BCTPOEHHBIX TUIIOB int4range, int8range U daterange KaHOHUYECKOE IIPEeACTaBIeHNe BKIIOYaeT
HHUZKHIOIO TPAHUIY U He BKJIIOYaeT BEPXHIOIO; TO €CTh AMAlla30H IIPUBOOUTCA K BHUOY [). OJIHaKO Ot
HEeCTaHOAPTHBIX TUIIOB MO2KHO HCIIOJIb30BATh U OPYyTrue COTJIalllEeHud.

8.17.8. OnpepneneHve HOBbIX AMANA30HHbLIX TUNOB

ITonv3oBaTenu MOT'YT OIIpeneindaTb COOCTBEHHLIE OHana30HHBIE TUIILI. OTO MOXKET OBITH IIOJIE3HO, Korga
HY2KHO HCIIOJIb30BATh OUAIIA30HEI C IIOATUIIAMU, OJISA KOTOPHIX HET BCTPOEHHEBIX NUAIIA30HHEBIX TUIIOB. Ha-
IIpuMepP, MOZKHO OIIpeaesInTb HOBBIU THII OHalla30Ha [OJId IIOATHUIIa float8:
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CREATE TYPE floatrange AS RANGE (
subtype = floats,
subtype_diff = float8mi

SELECT '[1.234, 5.678]'::floatrange;

Tak Kak Ojst £loat8 OCMBICJIEHHOE 3HaYeHUe «IIara» He onpefeneHo, GyHKIMS KaHOHU3AIINK B TaHHOM
npuMepe He 3afaeTcs.

Korga BuI orpeneisdgeTe COOCTBEHHLIN THaNa30H, CHCTeMa aBTOMATHYeCKH CO3TaéT MYHLTI/IJII/IaHB.BOHHbIﬁ
THII.

Omnpenernsisa COOCTBEHHBIM OUAlla30HHBIM THUII, BBl TAaKXKe MOXKEeTe BEIOpaTh OPYyTrHe IIpaBujla COPTUPOBKU
UJIM KJIacc ollepaTopa B-mepeBa Ojis ero moATuna, YTo IIO3BOJIUT U3MEHUTH IOPSAOOK 3HaUEHUH, OT KOTO-
pOro 3aBUCUT, KaKUe 3HaYeHU II0afaloT B 3aJaHHbIN Auaa3o0H.

Ecnu mogTum MOXKHO pacCMaTpUBATh KaK OUCKPETHBIM, a He HENPEPHIBHEIN, B KOMaHOe CREATE TYPE
crenyeT TakKxKe 3ajaTh QYHKIIUIO xa"onusanuu. ITON QYHKIINK OyOeT IIepefaBaThbCs 3HaUeHWe Juamnaso-
Ha, a OHA [I0/I2KHA BEPHYTh PaBHO3HAYHOE 3HAaUYEeHHEe, HO, BO3MOXKHO, C IPYTUMHU I'PaHHUIlaMu 1 (OpMaTH-
poBaHueM. [T OByX AMANa30HOB, IPEICTABIISIONINX OOHO MHOXKECTBO 3HAYEHUH, HAaIIpUMep, LEI0YHC-
JIEHHBIE IUATa30Hkl [1, 7] U [1, 8), QYHKIMS KaHOHU3AIMK [OJI2KHAa BHIAaBaTh OIUH pe3ynbTaT. Kakoe
WMEHHO TIpefiCTaBiIeHne OyOeT CUUTAThCS KaHOHMYECKUM, He MMeeT 3HaUYeHUsT — TJIaBHOE, YTOOH Ba
PaBHO3HAYHHIX OHala30oHa, 0THOPMaTUPOBAHHEIX I10-Pa3HOMY, BCerfa peobpa30BHIBAIUCE B OJJHO 3Ha-
YeHUE C OMUHAKOBHIM (popMaTHpoBaHueM. IToMHUMO UCTIPaBlIeHUsT (opMaTa BKIIOYAEMEIX/UCKITI0YaeMBIX
TpaHuI], QYHKIMS KaHOHU3AIMU MOXKET OKPYTJISTh 3HAUYEHUS TPAHUII, €CIU pa3Mep Iara IpPEeBHIIIaeT
TOYHOCTb XpaHEHUs nmoATumia. HampuMep, B THIe quamna30oHa [Jis TMOATHUIIA timestamp MOYKHO OIpe[e-
JINTH Pa3Mep Iara, paBHBIM Yacy, Toraa QYyHKINS KaHOHU3ALWY OOJIKHa OyOeT OKPYTIUTh TPAaHULH, 3a-
OaHHbIE, HATPUMED C TOYHOCTHIO O MUHYT, IMOO BMECTO 3TOTO BHIAATH OITHUOKY.

IToMuMoO 3TOTO, OJIs M0OOTO OUANa30HHOTO THIIA, OPUEHTHPOBAHHOTO Ha MCIOJIb30BaHUE C MHOEKCAMU
GiST unu SP-GiST, monxkHa OHITH ONpeneieHa pa3HUIla 3HAUYEHUN ITOATUIIOB, (GYHKIUS subtype_diff.
(Mamekc cMoxkeT paboTaTh U1 0e3 subtype_diff, HO B OONIBIITUHCTBE CIIy4YaeB 3To OyAeT He Tak 3hGHeKTHUB-
HO.) OTa QYyHKIUSA IPUHUMAET Ha BXO[ ABa 3HAa4YEeHUS MOATUIIA U BO3BpAIlaeT UX Pa3HUIly (T. €. X MUHYC
Y) B 3HQUEHUH TUIA float8. B IOKa3aHHOM BEIIIE IPUMEPE MOXKET UCIIONb30BaThCSI MYHKIUSI float8mi,
oIpenessaionias HUXeJjexKalllyio peaanu3aluio 0OLIYHOr0 oIlepaTopa «MUHYC» [JIs THIA float8, HO OIS
AOPyToro rioaTuiia MoryT HOTpe6OBaTBC${ OOIIOJITHUTEJILHBIE Hp806p83OBaHI/I5{. I/IHOT‘Ha OJId IIpencTaB/I€EHU A
Pa3HUIILI B YMCJIOBOM BuAe TpeOyeTcs elné u TBopdYecKui momxon. PyHKIUSA subtype_diff, HACKOIBKO
9TO BO3MOXKHO, IOIXKHAa OBITH COTJTacOBaHa C MOPSIIKOM COPTHUPOBKHM, BHITEKAIOIINM 13 BEIOPAHHBIX ITpa-
BUJI COPTUPOBKHU U Kjlacca OIlepaTopa; TO €CTh, €€ Pe3yIbTaT AOJIKEH OBITh IOJIOKUTEIbHEIM, €CJIU CO-
TJIaCHO MMOPSIOKY COPTHUPOBKHY MEPBHIM €€ apryMeHT O0JIbIlle BTOPOTO.

Emé onguH, He CTOJIb TPUBUAJIBHEIN HpUMep QYHKIIMK subtype_diff:

CREATE FUNCTION time_subtype_diff(x time, y time) RETURNS float8 AS
'SELECT EXTRACT (EPOCH FROM (x — y))' LANGUAGE sgl STRICT IMMUTABLE;

CREATE TYPE timerange AS RANGE (
subtype = time,
subtype_diff = time_subtype_diff

SELECT '[11:10, 23:00]'::timerange;
HoroHUTEeNbHBIE CBeIEeHHSI O CO3MAaHUM OHMalla30HHBIX TUIIOB MO2KHO HaliTu B onucaHuu CREATE TYPE.

8.17.9. NHpekKcauun

IO cTon0110B, UMEIOLINX OUANa30HHbBIN THII, MOXKHO co3maTh HHOEKCH GiST u SP-GiST. Takxke UHOEeKCHI
GiST MoxkHO co3maBaTh AJIsT CTONOIIOB My/JIbTUOMANA30HHBIX TUIIOB. Hampumep, Tak cO3maéTCsa HHOEKC
GiST:
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CREATE INDEX reservation_idx ON reservation USING GIST (during);

Wupekc GiST unu SP-GiST gnsa guana3oHOB IIOMOTaeT YCKOPUTH 3allPOCHL CO CIIeAyIOIUMHU ollepaTopa-
MU: =, &&, <@, @>, <<, >>, —| -, &< ¥ &> (DOIIOTHUTENBHO O HUX MOKHO y3HaTh B Tabnuie 9.53. Uugekc GiST
IOJIsT MyJIbTUOHMAIIa30HOB MOXKET YCKOPUTD 3aIlPOCH], 3aAeMCTBYIOIINE OOUH HAaOO0p MyJIbTHOMAIIa30HHBIX
onepatopoB. Uanekc GiST gnsa nmana3oHOB U uHAeKC GiST Oisg MynbTHAMana30HOB MOTYT TaKXKe COOT-
BETCTBEHHO YCKOPUTH 3alIPOCH], 3aJ€MCTBYIOIME CIEOYIOIIe MEeXKTUIIOBEIE OIIepaTOPhl Aana30H-MyJib-
TUOVAana30oH U MyJIbTUAKWANIa30H-JUaNa30H: &&, <@, @>, <<, >>, —|—, &< U &>. [JOIIOJTHUTEIbHEIE CBEIEHUS
MOXKHO HaWTu B Tabnure 9.53.

Kpome TorO0, OjIsT TAKUX CTOJIOIIOB MOXKHO CO3[aTh MHAEKCH Ha OCHOBE Xellla ¥ B-mepeBbeB. [ UHIOEK-
COB TAaKHX THUIIOB MOJIE3€H IO CYTH TOJBKO OOWH OIepaTop OHama30Ha — paBHO. [TIOPSIOK COPTHPOBKH
B-mepeBa ompenenseTcs Ojisi 3HaYeHUH Ualla30Ha COOTBETCTBYIOIIUMHE OllepaTopaMu < U >, HO 3TOT II0-
PSOOK MOKeT OLITh TPOM3BOJIBHEIM M OH He OUYeHb BaXKeH B pealbHOM Mmupe. Ilommepzkka B-mepeBbeB u
Xellled Muana30HHBIMHU TUIIAMU HY2KHA B OCHOBHOM [IJIST COPTUPOBKH U XEIITMPOBAHUS IIPH BHIIIOITHEHUHN
3ampoCcoB, HO He [OJIsi CO3HAaHUsI CaMUX HHOEKCOB.

8.17.10. OrpaHunyeHua Ana aoManasoHOB

Torga Kak [jIsi CKaJsSPHBLIX 3HAYEHUHW €eCTeCTBEHHBLIM OTPAaHHUYEHUEM SIBJISETCS UNIQUE, OHO OOBIYHO HEe
HDOOXOOUT OJIA Aualla30HHBEIX TUIIOB. BMeCTO 3TOro 4daile 0Ka3bIBalOTCA I10JIe3HEEe OTPaHNYEeHUSI-UCKITIO-
yeHus (cm. CREATE TABLE ... CONSTRAINT ... EXCLUDE). Takue orpaHUYeHH!s 103BOJISIOT, HallpUMep
OIIpeNeIuTh yCJIOBUE «HeIlepecedeHus» guana3onos. Hanpumep:

CREATE TABLE reservation (

during tsrange,

EXCLUDE USING GIST (during WITH &&)
)

31O OrpaHH4YeHNe He ITO3BOJIUT OOJHOBPEMEHHO COXPAaHHUTH B TabHIle HeCKOJILKO ANana30HO0B, KOTOpEIE
HaKJIaabIBaAalOTCA OPYT Ha Opyra:

INSERT INTO reservation VALUES
('[2010-01-01 11:30, 2010-01-01 15:00)");
INSERT 0 1

INSERT INTO reservation VALUES
('[2010-01-01 14:45, 2010-01-01 15:45)");
OIIMBEKA: xoHOIHUKTyLIee 3HAUEHHE KIYa HapyllaeT OrpPaHHUYEHHE - HUCKIIOUEHHE
"reservation_during_excl"
INOOPOBHOCTH: Kmwou (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00"))
KOHPNHUKTYEeT C cymecTByomuM kinodoMm (during)=(["2010-01-01 11:30:00","2010-01-01
15:00:00™)) .

st MaKkCUMallbHOU TuOKOCTH B OTrPaHNYEHHNH-UCKIIIOYEHNN MO2XKHO CO4YeTaTh IIPOCThIE CKAJIAPHBIE TUIIBI
OAHHBIX C OYAlla30HAMUY, HCIIOJIb3Yys PACHIMPEHUe btree gist. HaHpHMep, €CJIU btree_gist yCTaHOBJIE-
HO, Cliegyriiaee OrpaHu4YeHue He GYJIGT OOIIYCKAaTh IIepeCeKawlauecsd Jualla30HbI, TOJIBKO €CJIN COBIIaA-
OAal0T TaKXKe 1 HOMEepPa KOMHAaT:

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 O 1

INSERT INTO room_reservation VALUES
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('123A', '[2010-01-01 14:30, 2010-01-01 15:30)");
OIIMEKA: xoHPNUKTYOIMEE 3HaUYEHHEe KIlua HapyllaeT OrpaHHUEHHEe-HCKIYEeHHEe
"room_reservation_room_during_excl"
IOOPOBHOCTH: Knwou (room, during)=(123A, [ 2010-01-01 14:30:00, 2010-01-01 15:30:00 ))
KOHPIUKTYET
C cymecTByomuM knouoMm (room, during)=(123A, ["2010-01-01 14:00:00","2010-01-01
15:00:00")) .

INSERT INTO room_reservation VALUES
('123B', '[2010-01-01 14:30, 2010-01-01 15:30)");
INSERT 0 1

8.18. Tunbl oOMEeHOB

loMeH — TI0Ib30BaTENbCKUM TUII JAaHHBLIX, OCHOBAHHHEIM Ha APYTOM Huodceaexcauw,em mune. OH MOXeT
OBITE ONIPEMIEIIEH C YCIIOBUSIMY, OTPAaHUYNBAIOIIMMYU MHOKECTBO AOIIYCTUMEIX 3HAaUEHUN ITOAMHOXKECTBOM
3HAYEeHWN HUKeJeXKallero THUIIa. B ocTalbHOM OH BemeT ce0s KakK HuXKeleXalllui TUII — HanopuMmep, C
IOMEHHBIMU THUIIOM OyAyT paboTaTh JII00bIe OIIepaToOPHl Ui GYHKINU, IPUMEHUMBIE K HUKEJIeXKalleMy
Tuiry. HuskemexKammM THUIIOM MOXKET OBITH I1000M BCTPOEHHBIM WM TOJIh30BATEJIbCKUIM GAa30BBIM THII,
TUII-IIepeYrCJieHNe, MaCCUB, COCTaBHOU THUII, UANIa30H WU OPYrO¥i JOMEH.

HaanMep, MBI MOZKEM CO30aTh HOMEH IIOBEPX LIEJIbIX YHCEeI]I, HpI/IHI/IMaIOH.II/Iﬁ TOJIBKO IIOJIOZKUTEJILHEBIE
YHuClla:

CREATE DOMAIN posint AS integer CHECK (VALUE > 0);
CREATE TABLE mytable (id posint);

INSERT INTO mytable VALUES (1) ; —-— paboTaerT
INSERT INTO mytable VALUES (-1); —-— omubka

Korpa k 3HaUeHWIO JOMEHHOT'O THIIA IPUMEHSIOTCS OIIePaTOPH WM QPyHKUIMU, IpefHa3HaYeHHbIe IJIs
HUXKeJIeXKallero TUIAa, JOMEeH aBTOMaTUiYeCKU IPUBOOUTCS K HUXKeJlexKaleMy TUuly. Tak, HanpuMep, pe-
3yJIbTAT ONepaluy mytable.id - 1 OyAeT CUUTATLCA UMEIOIIUM TUIl integer, @ HE posint. MBI MOTJIN
OBl 3amTKcaTh (mytable.id — 1) ::posint, 4TOOB CHOBA TPUBECTU PE3YyIbTAT K TUITY posint, UTO MOBJIE-
4ET IepelpoOBEPKY OrpaHMUYEeHUN JoMeHa. B 3ToM ciiydyae, ecyiu maHHOe BhIpaxkeHUe OyOeT NpuMeHeHO
K id, paBHOMYy 1, mpou3soipéT omubKa. 3HaUYEeHNEe HUXKEeIeXKallero TUIa MOXKHO IPUCBOUTD IIOJII0 WU
IIepeMeHHON JOMEHHOI'0 THUIIA, He 3alMChIBasi IPUBEEHNE SIBHO, HO ¥ B 3TOM CjIy4ae OrpaHUYEHUs H0-
MeHa OyayT IpOBEepPSAThCS.

3a [ONOJIHUTENILHEIMU CBefleHUuAMHU 00paTtuTech K onucanuio CREATE DOMAIN,

8.19. NpeHTdUKaTopbl 0OBLEKTOB

HNpeutudurkatop o6bekta (Object Identifier, OID) ucnonb3yercss BHyTpu Postgres Pro B KauecTBe mep-
BUYHOI'O KJII0Ya Pa3/IMYHBIX CUCTEMHBIX Tabnuil. MoentudrraTop 06beKTa IpencTaBisieTcss B TUIIE oid.
TakXke CyIIeCTBYIOT pa3jIMuHbIe TUITHI-TICEBOOHUMEI /IS oid, C UMEeHaMHU regcymrocts. O030P 3TUX THU-
1IOB IIpuBenéeH B Tabnuie 8.26.

B HacTosIIEE BpeMsI THI oid pealn30BaH KakK YeTHIPEXOanTHOe 1ejioe 4iciio 6e3 3Haka. TakuM 00pa3om,
3HAYEHHEe 3TOTO THUIIA MOXKET OBITh HEeIOCTAaTOYHO OOJBIINM [y o0ecredeHWs YHHUKAILHOCTH B Oa3e
OAHHLIX UJIY OaXKe B OTHOEJIbHBIX OOJIBIINX TaOIuIiax.

st caMoro Tuna oid MOMHMO CpaBHEHHs OIIpeneiieHbl BCETO HECKOJIBKO OIIepaTOpPOB. OpHako ero Mox-
HO IIPUBECTHU K LEJIOMY U 3aTeM 3aJelCTBOBATh B OOBIYHEIX IEJIOUHMCIEHHBIX BEIUMCIIEHUSX. (HpI/I 3TOM
cienyeT OollaCaThbCA IIYTAHUIEI CO 3HAKOBHIMI/0E33HAKOBLEIMY 3HAYEHUSIMHU.)

Tunwi-nceBgoHuMBI OID camu 1o ce6e He BBOOAT HOBLIX OIePaIlui U OTJIMYAIOTCS TOJIBKO CIIeIIHaTU3UPO-
BaHHBIMHK QYHKIIMSIMM BBOLA/BBIBOMA. OTU QYHKIIMYU MOT'YT IPUHUMATh U BEIBOOUTH HE IIPOCTO YHCJIOBEIE
3HAYeHUs, KaK TUII oid, a CUMBOJIMYECKHUE UMEeHa CUCTEMHBIX O00BEKTOB. DTU TUIIHI [I03BOJIAIOT YIIPOCTUTH
nouck o0bpeKTOoB 1o 3HaueHusM OID. Hampumep, 4ToOH BEIOPATh U3 pg_attribute CTPOKU, OTHOCSIINE-
cs K Tabmulle mytable, MOKHO HAaIUCATh:
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SELECT * FROM pg_attribute WHERE attrelid = 'mytable'::regclass;
BMECTO:

SELECT * FROM pg_attribute
WHERE attrelid = (SELECT oid FROM pg_class WHERE relname = 'mytable');

XOTs BTOPOU BapHaHT BHITJISOUT HE TaKUM YK IIJIOXMM, HO 3TO JIHUIIL OYeHb NPOCTOU 3ampoc. Eciu ke
nmoTpebyeTcs BHIOpaTh mpaBuiabHLIN OID, Korga Tabmiuila mytable eCTh B HECKOIBKUX CXeMaX, BIOXKEeHHBIH
nmops3anpoc OymeT ropa3go cioxkHee. [IpeoGpa3oBaTeslb BBOOUMOT'O 3HAUEHUS TUIA regclass HAXOOUT
TabGJIHITy COTJIACHO 3alaHHOMY HYTH IIOMCKA CXEeM, TaK YTO OH [eJlaeT «BCE IIPABUJIbHO» aBTOMAaTHUYECKH.
AHaJOTUYHO, MpUBeOs UOeHTU(GUKATOP TAOIUILI K TUIY regclass, MOXKHO IIOJYYUTH CUMBOIUYECKOE
IpencTaBjieHUe YUCI0BOIO KOJa.

Ta6aumna 8.26. UneHTH(GDUKATOPHI 00BEKTOB

HNmsa CchUIKH Onucanue IIpumep 3HaYeHUs1
oid any YHUCJIOBOU UOeHTUGUKA- 564182
TOp 0OBEeKTa
regclass pg_class HMs OTHOIIEHUS pg_type
regcollation pg_collation HMsI IIPpaBUJIa COPTHUPOB- |"POSIX"
KU
regconfig Pg_ts_config KOHUTypalus TEKCTO- |english
BOI'O IIOHMCKa
regdictionary pg_ts_dict CJIOBApPh TEKCTOBOTO IIO- |simple
HCKa
regnamespace pPg_namespace IIPOCTPaAHCTBO UMEH pg_catalog
regoper pg_operator UM oIlepaTtopa +
regoperator pg_operator ormepaTtop C TUIIaMHU ap- |* (integer, integer)
T'YMEHTOB Ui - (NONE,
integer)
regproc pPg_proc UMsI QYHKIIUU sum
regprocedure pPg_proc GYHKIUSA C TUIIAMM ap- |sum(int4)
TYMEHTOB
regrole pg_authid HUMsI POJIn smithee
regtype rg_type HMs THUIIA JaHHBIX integer

Bce tums nceBmoruMoB OID st 00b€KTOB, CTPYHIIMPOBAHHBIX B TPOCTPAHCTBO UMEH, TPUHMUMAIOT UMe-
Ha, [OIIOJTHEHHBIE UMEHEM CXEMHbI, U BBIBOISIT MMEHA CO CXEMOM, eCJIM JaHHHIA OOBEKT HENb3s OymeT
HAUTH B TEKYIIEM IIyTHU MOKUCKa 6e3 uMeHU cxeMbl. Hanmpumep, myschema.mytable SIBJISETCS IIpUeMIIe-
MBIM BXOJHBIM 3Ha4Y€HUEM [OJIS regclass (ECJIM CYIIECTBYET TaKas Tabiuia). 9To 3HaUeHUEe MOXKET BhI-
BOOUTHCA KAK myschema.mytable HIIX IPOCTO mytable, B 3aBUCUMOCTH OT TEKYLIETro IIyTH IIOHUCKA. Tu-
B regproc U regoper NPUHUMAIOT TOJIBKO YHUKaJIbHBIE BBOOUMbIE UMeHa (He IeperpyzKeHHbIe), YTO
OTPaHUYMBAET UX NPUMEHHUMOCTH; B OOIBIIMHCTBE CIy4yaeB JIydllle HMCIOJIb30BaTh regprocedure WU
regoperator. g Tumna regoperator B 3allMCH YHAPHOI'O OoIIepaTopa HeI/ICl'[OJ'Ib3yeMbII7I OIlepaHpnO 3aMe-
HSIEeTCS CJIOBOM NONE.

OyHKIMY BBOJIA IOJIS MAHHBIX THUIIOB OOITyCKAIOT MPOOEIThl MEeXXAYy KOMIIOHEHTAMH U ITPUBOIAAT OYKBHI BEPX-
HEro perucTpa K HUKHEMY, 3a UCKJTIOUeHHEM CTPOKH B MBOMHEBIX KaBbIYKaX; 3TO CHAEJIAHO [JIsI TOT'0, YTO-
OBl ITpaBHUJiIa 3aTUCU OBIIH ITOX0XKH Ha IIPUHSTHIE OJIS 3allucu UMEH 00beKTOB B SQL. M Hao6opoT, PpyHK-
MY BeIBOMA OyOyT mOoOaBISATh OBOMHBIE KaBBIYKK, €CJIIM 9TO HEOOX0OUMO, YTOOHI BEIBOJIMMAsI CTPOKa OBI-
Jla gonyCTUMEIM ugeHTUu(rKatopoM SQL. Hanpumep, OID ¢pyHKIIMM ¢ uMEHEM Foo (C F B BEpXHEM peru-
CTpe), IPUHUMAIOIIEH IBa 11eJIOYNCIJIEHHBIX apr'yMeHTa, MOXKHO BBECTH KakK ' "Foo" ( int, integer )
'::regprocedure.PGSYHbTaT6yneTBbHHHneTBKaK"Foo"(integer,integer).PIHMH(bYHKHHH,H]mme-
Ha TUIIOB apryMEHTOB TaKKe MOTYT OBITh [OIIOJTHEHEI CXEMOM.
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Muorue BcTpoeHHBIe pyHKIHU PostgreSQL npuruMaioT OID Tabmuilkl uiau Opyroro tumna oowsekrta Bl u
71l yno6cTBa 00BSIBISIOTCS KaK IPUHUMAIOIINE regclass (MIJIM COOTBETCTBYIOMMM TUll-riceBgouuM OID).
9To 03HaAYaeT, 4TO BaM He HYy2KHO uckaTh OID 00beKTa BPYYHYIO, @ MOZKHO IPOCTO BBECTH €T0 UMS B BU[IE
cTpoku. Hanpumep, QyHKIUSA nextval (regclass) npuHuMaeT OID OTHOLIEHUS IOCIEIOBAaTEILHOCTH,
TIO3TOMY €€ MOJKHO BHI3BATh TaK:

nextval ('foo') obpamaercd XK IOCIenoBaTelbHOCTH fo0O

nextval ('FOO"') TO Xe camMmoe

nextval ('"Foo"") obpamaercd XK NOCIenoBaTelIbHOCTH Foo

nextval ('myschema.foo') obpamaercd k myschema.foo

nextval ('"myschema".foo') TO Xe camoe

nextval ('foo') umer fOoO B NyTH HOHCKA
IIpumMeuyanue

Korua APTYMEHT TaKO! (bYHKHHH 3allMChIBAETCA KaK TEKCTOBad CTPOKa B YHCTOM BHE, OHa CTa-
HOBUTCSI KOHCTAHTOM THUIA regclass. Tak Kak GakTuuecku 310 OymeT mmpocTo 3HaueHue OID, oHO
OymeT ImpuUBSA3aHO K M3HAYAIbHO UAeHTU(GUIIMPOBAHHOM ITI0CIEeOOBaTEIbHOCTH, HECMOTPS Ha TO,
YTO OHA MOXKeT OLITh IeperMeHOBaHa, IepeHeceHa B OPYTyI0 CXeMy M T. I. Takoe «paHHEe CBSI-
3BIBaHME» OOBIYHO JKeJlaTeIbHO [JIg CCHUJIOK Ha II0CJIeloBaTEIbHOCTU B 3HAYEHUSX CTOJIOLIOB IO
YMOJIYaHUIO 1 IpeacTaBlenusX. Ho nHOTrma BO3HMKAEeT HeOOXOOMMOCTD B «IIO3THEM CBSI3BIBAHUL»,
KOTIa CCBLIIKM Ha IT0CJIeH0BaTEIbHOCTHU PACIIO3HAIOTCS B IIPOLiecce BHITTOMHEeHUA. YTOOR ITOMYYUTh
TaKoe IIOBeJleHNe, HY2KHO MPUHYOUTETbHO U3MEHUTD TUII KOHCTAHTHI C regclass Ha text:

nextval ('foo'::text) foo pacnosHaércd BO BPEMS BBIIOTHEHHS

[lnsg moucKa BO BpeMs BBIIOJTHEHUSI TaKXKe MOXKET HCIIOIb30BAaThCA (QYHKIUS to_regclass () H
rmogo0ueie. Cm. Tabnuiy 9.70.

[Ipyro#i mpakTUYECKUN IIPUMEP MCIIONb30BaHUSA regclass — mOMCK OID Tabmuikl, oTOOpPazkEHHOM B
IpencTaBlIeHUsIX information_schema, KOTOPEIE He IpemocTaBisaioT Takue OID manpsimyro. Hanpuwmep,
MOJKHO BBI3BaTh QYHKITHUIO pg_relation_size (), oisg Kotopou TpebyeTrcs OID tabnuiksl. C yuéToM yKa-
3aHHBIX BHIIIE IIPaBUJI, fajiee IPeNCTaBIeH KOPPEKTHRIN criocob BEI30BA HaHHOUM (PyHKIMU

SELECT table_schema, table_name,
pg_relation_size ((quote_ident (table_schema) || '.' |
quote_ident (table_name)) : :regclass)
FROM information_schema.tables
WHERE ...

. DyHKIIUS quote_ident () 3aKJIIOUYUT UOEHTU(GHUKATOP B OBOMHLIE KaBLHIYKH, KOTOA 9TO Heobxogumo. bo-
Jiee MPOCTELIM CIIOCOO0M KazKeTCs

SELECT pg_relation_size(table_name)
FROM information_schema.tables
WHERE ...

HO HUCIIOJIB30BATh €TI0 He pel-comeHOyemCH, IIOTOMY 4YTO OH He cpa60TaeT OJisa TaGJ’II/IH, KOTODPHBIE HE BXOOAT
B 3aJaHHBIN IIYTE IIOMCKA HUJIM UMEeHa KOTOPEIX HY2KHO 3aKJII0YAaTh B KABBEIYKH.

IOmOMHUTEILHEIM CBOMCTBOM OOJBINMHHCTBA THUIIOB mceBOOoHMMOB OID sBisercs o6pa3oBaHME 3aBU-
cuMocTteli. Korma B coxpaHEHHOM BHIpakKeHUHU QUTYpPUPYyeT KOHCTaHTa OOHOTO M3 3TUX THUIIOB (Ha-
mpuMep, B MPEOCTaBJIeHUW HIIM B 3HAYEHUM CTONOIA II0 YMOJIYAHHUIO), 3TO CO3WAaéT 3aBHUCHUMOCTH
OT IleJieBOoro oOBeKTa. Hampumep, eciw 3HadYeHHEe II0 YMONTYAHWUIO OIpPedesieTCs BBIPaXKeHUeM
nextval ('my_seq'::regclass), Postgres Pro mouuMaeTt, 4TO 3TO BhIpakKeHMUE 3aBUCUT OT IIOCJIENOBa-
TEIbHOCTHU my_seq, ¥ He TIO3BOJIUT YOAJIUTh OCJIeI0OBATENILHOCTD PaHbllle, 4yeM OyIeT yoaieHo 3TO BhIpa-
JKeHue. AlbTepHaTUBHAS 3aIlMCh nextval ('my_seq'::text) He CO3HAET 3aBUCUMOCTD. (EMMHCTBEHHBIM
UCKJIIOYEHUEM SBJIAETCS TUII regrole. KOHCTAHTHI 9TOTO THUIIA B TAKKUX BEIPaXKEHUSIX HE MOIIyCKAIOTCH.)

EcTb ellé oguH TUII CUCTEMHBLIX UOEHTU(GUKATOPOB, xid, IPEeOCTaBASIOMNY UoeHTU(GUKaTOp TpaH3akK-
uuu (COKpaIéHHo xact). DTOT TUO UMEIOT CUCTEMHEIE CTOJIOIH xmin ¥ xmax. B Postgres Pro Enterprise
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UOeHTU(PUKATOPH TPAH3aKUUY Pean30BaHbl KakK 64-0MTHBIE CYETUMKY, YTO MO3BOJISET IPEOOTBPATUTh
3alUMKINBaHME UOeHTUPHUKATOPOB. 3a moapobHocTsIMu obpaTuTtech K [Togpaspmeny 24.1.5. B HEKOTOPHIX
KOHTEKCTaX TaKKe UCIIOJIb3YEeTCs THUIL x1d8. 3HaUeHU xid U x1d8 YBEJIUYHUBAIOTCS CTPOTO MOHOTOHHO U
HUKOTTIa He IIOBTOPSIOTCS Ha IPOTAKEHUHN BCETO CyIIeCTBOBaHUS KacTtepa 6a3 JaHHBIX.

TpeTtuil TN UOEeHTUDUKATOPOB, UCIIOIB3YEMEIX B CUCTEME, — cid, UAeHTU(GUKATOp KoMaHak (command
identifier). 3ToT TUN HAaHHBIX UMEIOT CUCTEMHBIE CTONOIIE cmin U cmax. MoeHTUPUKATOPH KOMaHT — 32-
OUTHEBIE YuCIIa.

W HakKoOHeIl, TOCIeOHUN THUII CHUCTeMHEIX HOEHTU(PHUKATOPOB — tid, UAEHTU(PUKATOP CTPOKH/KOpPTEexkKa
(tuple identifier). 9ToT TUII MAaHHBIX UMEET CHUCTEMHEIN CTOJIOeIl ctid. UmeHTHudHUKaTOP KOpTeka mpeq-
cTaBisieT coboi mapy (M3 HoMepa 07I0Ka ¥ HHOEeKCca KopTexa B 0JI0Ke), UAeHTUPUIINPYIOIIYI0 (hU3uYde-
CKO€ PacCIIoIoXKeHue CTPOKU B TabmuIie.

(TTompoOHee 0 CHCTEeMHBIX CTOJIOIIaX paccKa3kiBaeTcs B Pazmerne 5.5.)

8.20. Tvn pg_1lsn

Tun maHHBIX pg_lsn MOXKET IIPUMEHATHCS OJIT XpaHeHUs 3HadeHusaA LSN (mocrnemoBaTenbHBEIM HOMED B
xypHane, Log Sequence Number), koTopoe npencrasnsgeT coboll ykKa3aTelab Ha IO3UIUIO B XKypHaJe
WAL. 9TOT THUII COOEPXKUT XLogRecPtr U ABIAETCSI BHYTPEHHUM CUCTEMHEIM TunoM Postgres Pro.

Texunyecku LSN — 3T0 64-6UTHOeE 1iejloe YKCIIO0, IIpedCcTaBsollee 6aiiToOBOe CMeIleHne B IIOTOKe XKYP-
Hasna npeps3anucu. OH BEIBOOUTCS B BUJIE ABYX IIIeCTHAAIIaTEPUYHBIX Yucen g0 8 nudp Kaxmoe, yepes Ko-
CyI0 4epTy, HalpuMep: 16/B374D848. TUIl pg_lsn NMOAAEePKUBAET CTaHAAPTHLIE OIIePaTOPEl CpPaBHEHUS,
Takue Kak = ¥ >, MOXKHO TakKXke BeYeCcTb oguH LSN M3 Apyroro c moMoIbIo ollepaTopa —; Pe3yIbTaToM
OymeT yuciio 6adT MeXAy STUMU OBYMS ITO3UIUIMU B XKypHaJie Ipen3anucu. Takke 4uciao 6aiT MOXKHO
mo6aBisiTh M BEIYMTATh 13 LSN ¢ TOMOIIBIO OIEPATOPOB + (pg_lsn, numeric) M - (pg_lsn, numeric) CO-
OTBETCTBEHHO. 3aMeThTe, YTO BeIYMCIeHHBIN LSN moIKeH HaXOOUTHECSA B HOIIYCTUMOM [JIs THUIIA pg_lsn
Ouaral3oHe, TO eCTb MeXKay 0/0 U FFFFFFFF/FFFFFFFF.

8.21. lNceBpoTUnbl

B cuctemy tumoB Postgres Pro BKIO4YeHB HECKOJIBKO CIIELMATbLHBIX 3JIEMEHTOB, KOTOPHIE B COBOKYITHO-
CTHY Ha3BIBAIOTCS ncegdomunamu. TICEBOOTUI HEJTb3sI MCTIOI30BATh B KaUECTBE THUIIA JAHHBIX CTOJIOIA,
HO MOXKHO 00BSIBUTEH PYHKIUIMIO C apTYMEHTOM UIH PE3yIbTaTOM TAaKOro Tuma. KaXkobii U3 CyIeCTBYIOIINX
TICEBIOTHUTIOB MOJIE3€H B CUTYAIMsIX, KOTAA XapaKTep GYyHKITUY He TTO3BOJISIET TPOCTO TOJIYYUTE MUJTN BEP-
HYTBb ONIpefenéHHei Tum mauHbrx SQL. Bee cyiecTBylomye ICEBOOTHUITH TEpedrciieHsl B Tabmuie 8.27.

Taoauma 8.27. IlceBOIOTHILI

HUmsa Onucanue

any YVka3riBaeT, YTO QYHKIUSA IPUHUMAaEeT JTI000M BBOOUMEIN THII
OaHHBIX.

anyelement Vka3beiBaeT, YTO QYHKIUSA MPUHUMAET JII000M THUII TaHHBIX (

cM. [Tompasmen 40.2.5).

anyarray Vka3rwBaeT, 4TO QYHKIUSA MPUHUMAET JII000M TUI Maccuba (
cM. [Togpasmen 40.2.5).

anynonarray Vka3wiBaeT, 4TO QYHKIIMS IIPUHUMAET II000M TUII JaHHBIX,
KpoMe maccuBoB (cm. [Togpazmemn 40.2.5).

anyenum YVka3riBaeT, YTO QYHKIUSA IPUHUMAaeT JTI000e IepedrucieHne
(cMm. TTogpasmen 40.2.5 u Pasgen 8.7).

anyrange Vka3rsBaeT, YTO QYHKIUSA IPUHUMAaET JTII000M Ouara30HHbBIH
TUII maHHbIX (cM. [Tompa3men 40.2.5 u Pa3men 8.17).

anymultirange Vka3rsBaeT, 4TO QYHKIUSA IPUHUMAaET JII000M My IbTUAUATIA-
30HHBIN TUN OHaHHBIX (cM. [Togpaznmen 40.2.5 u Paznen 8.17).
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AMmsa

OnucaHnue

anycompatible

Vka3wIBaeT, 4TO QYHKIIUS IIPUHUMAET JII000M TUT JaHHBIX U
MOZKeT aBTOMaTU4YeCKH TPUBOOUTH PA3IMNUYHbLIE apTyMEHTHI K
o6ieMy Tuny maHHBIX (cM. [Tompa3men 40.2.5).

anycompatiblearray

Vka3relBaeT, YTO QYHKITUSA MPpUHUMAaET 1000 TUII MacCHBa U
MOXKEeT aBTOMAaTUYECKHU IIPUBOIUTE PA3JIMYHBEIE apTYMEHTH K
obireMy TuIly gaHHHIX (cM. [Tompasmern 40.2.5).

anycompatiblenonarray

Vka3rsiBaeT, 4TO QYHKIUSA MPUHUMAET JTII000M TUTI, OTIINY-
HBIA OT MACCHBA, ¥ MOXXET aBTOMATUYECKHU ITPUBOOUTE Pa3-
JINYHBIE aPT'YMEHTH K 00111eMy TUITY maHHBIX (cM. [Tompas-
men 40.2.5).

anycompatiblerange

Vka3wiBaeT, 4TO QYHKIIUS IPUHUMAET 11000 THUH muara-
30HHBIM JAHHBIX U MOXXET aBTOMAaTUYECKU ITPUBOOUTE Pas-
JNTUYHBIE apTYMEHTHI K 00111eMy TUNYy JmaHHBIX (cM. [Tompas-
men 40.2.5 u Pa3gen 8.17).

anycompatiblemultirange

Vka3wIBaeT, 4To QYHKIIUS IIPUHUMAET 110001 MyJIbTHUAMATIa-
30HHBIUM TUII JaHHBIX U MOKET aBTOMaTUY€CKU IPHUBOOUTH
pa3NnuYHBEIE aprYMEHTHI K 00IeMy THNY OaHHBIX (CM. ITof-
pa3men 40.2.5 u Pa3gmen 8.17).

cstring Yka3reBaeT, 4To QYHKIUSA NIPUHUMaET UJIM BO3BpalllaeT CTPO-
Ky B ctuie C.
internal VKa3wiBaeT, 4TO QYHKIIMS IIPUHMMAET UJIM BO3BpaIllaeT BHYT-

PEHHUY CePBEPHBIN TUI HaHHBIX.

language_handler

O6paboTYHNK IPOLENYPHOro A3EIKa 00bABIIETCS KaK BO3BPa-
IIAIOLIMY TUII language_handler

fdw_handler

O06paboTuyuK 0OEPTKHM CTOPOHHUX HAHHBEIX O0OLABISETCS KakK
BO3BpAIlaloONIui TUN fdw_handler

table_am_handler

O6paboTymK TabGJIMYHOTO METOA [OCTyIa OObABISIETCS KakK
BO3BPALIAIOIIUY TUII table_am_handler

index_am_handler

O6paboTyuK MeToda OOCTyNa UHIAEKCa OOBSIBISETCS KakK
BO3BpAIAIONINM TN index_am_handler

tsm_handler

O6palboTuuk MeToma BEIOOPKY 13 TaOIUILI 0OBSIBIIETCS Kak
BO3BpallaoIIUX TUI tsm_handler

record VKa3swiBaeT, 4TO QYHKIUS IPUHUMAaET UJIM BO3BpamiaeT
HeoIpeeNeHHbIN TUII CTPOKH.
trigger TpurrepHas QyHKIUS 00BABIAETCS KaK BO3Bpalllaiouias TUII

trigger.

event_trigger

OYHKIMS COOBITUHHOTO TPUTTEPa OOBSIBISIETCSA KaK BO3Bpa-
Imamwmiasi TUII event_trigger

pg_ddl_command

O6Go3HauaeT npeacTaBnenne komaun DDL, mocTynHoe coGhI-
TUUHBIM TPUTTEPaM.

void

YKka3wBaeT, 4TO PyHKIMS HEe BO3BPAILIAET 3HAUYEHUE.

unknown

O6o3HavaeT elll€ He PacIO3HAHHBIN TUI, HATIPUMED IIPO-
CTYIO CTPOKOBYIO KOHCTAHTY.

OyHKUMY, HallUCaHHbIe Ha s13bIKe C (BCTPOEHHBIE UTH IMHAMUYECKU 3arpyxKaeMble), MOTYT OBITh 00bSB-
JIEHHI C TTapaMeTpaMu UIU pe3ysibTaTaMM 1I000T0 U3 3TUX MCeBOOTUNOB. OTBETCTBEHHOCTH 3a Oe3omnac-
HOe ToBeJeHre QYHKIUU C apTYMEHTaMU TaKUX TUIIOB JIOKUTCS Ha pa3paboTumka QyHKIIUH.

CDYHKI.[I/II/I, HallMCaHHBIE Ha IIPOLEAYPHBIX A3BbIKaX, MOT'YT HCIIOJIB30BATh IICEBOOTHUIIEI, TOJIBKO €CJIK 3TO
II03BOJIAET COOTBGTCTBYIOH.[I/Iﬁ s3bIK. B HacTosAIee BpeMsi OOJILITMHCTBO IIPOLEAYPHEIX SA3BIKOB 3allpelia-
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10T MCIIOJIb30BaTh ICEBAOTHUIEI B KaUeCTBe TUIla apTyMeHTa ¥ MO3BOJISIOT MCIOJIL30BaTh AJI Pe3yabTa-
TOB TOJILKO THITHI void ¥ record (M trigger MIM event_trigger, KOTrga (I)YHKI_II/IH peanu3yeTr TPUITED
WU COOBITUMHBIN TPUTTEDP). HEKOTOPHIE SI3BIKKM TaKKe MOAOePKUBAIOT MOTUMOPdHBIE (GYHKIIUY C ITOIH-
MOP(MHLIMH IICEBOOTUIIAMH, IIOOPOOHO paccMOTpeHHEIMHU B [Tompasmene 40.2.5.

IIceBmoTHUM internal UCIOMB3YETCS B 00BIBIEHUAX QYHKIMH, MPeAHAa3HAUYEHHBIX TOJIBKO AJIST BHYTPEH-
Hero ucnonbloBanugd B CYB], HO He O npsMOTo BEI30Ba B 3ampocax SQL. Ecnu y ¢yHKINU eCTh KakK
X0TsI ObI OMMH apryMEeHT THIIa internal, €€ HeNb3sg OyaeT BuI3bIBaTh U3 SQL. YTOOGH COXpaHUTh TUITOOE3-
OITaCHOCTH IPU TaKOM OTpaHUUYEHUY, CIIeAyNTe BaXKHOMY IIPaBUILy: He co3maBaliTe QyHKIINIO, BO3Bpallla-
IOIIYI0 PE3YyNbTaT TUIIA internal, €C/IU Y HEE HET HU OJHOI'0 apryMeHTa internal.
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NnaBa 9. PYyHKUUM U onepaTopbl

Postgres Pro mpemocTaBiisieT OrpOMHOE KOJTMYeCTBO (PYHKIIUI U OIIePATOPOB IJISI BCTPOEHHBIX TUIIOB AaH-
HBIX. B 9TO¥ rmaBe onmumcaHbl OCHOBHEIE M3 HUX, TOTHA KaK HEKOTOPHIE CHellrajbHble (DYHKIIMY OITHMCHIBA-
IOTCSI B IPYTHUX pas3pmenax goKyMeHTanuu. Kpome TOro, moib30BaTENN MOTYT OIPENENSTh CBOM (YHKITUHA
¥ OIIepaTOpPEHI, Kak onucano B Hactu V. IIpocMOTPETh BCe CYIIECTBYIONIME GYHKIINK U OIIEPATOPEI MOXKHO
B psql c momo1ipio KoMaH \df U \do, COOTBETCTBEHHO.

B 9TOl r1aBe TUIIBI apTyMEHTOB U pe3yJibraTta GYHKIIUN 0003HAYAI0TCS TaK:

repeat ( text, integer ) - text

B manHOM ciiyyae OHa I'OBOPHUT, YTO PYHKIIUSA repeat IPUHUMAET OOUH TEKCTOBBIN M ONMH LIEJIOYUCIIEH-
HBIM apryMeHT W BO3BpalllaeT pe3yiabTaT TEKCTOBOro Tuma. CTpesika BIPaBO TaKXKe yKa3bIBaeT Ha pe-
3yJIbTAT B IPUMEPE UCIOJIL30BAHUS, HAIPUMED:

repeat ('Pg', 4) - PgPgPgPg

Ecnu myig Bac BaXkKHa IEPEHOCUMOCTD, YYTUTE, YTO TPAaKTUYEeCKU BCe PYyHKIIUYU U OTIepaTOPHl, ONIMCAHHEIE
B 3TOMH TJiaBe, 3a UCKIIIOYEHMEM IIPOCTENINX apu(PMeTHUEeCKUX U OIIepaTOPOB CPaBHEHUS, a TaKXKe SB-
HO OTMeUYeHHBIX (GYHKINN, He onucaHbl B cTaHgapTe SQL. Tem He MeHee YaCTUYHO 3Ta pacliMpeHHas
GyHKIITMOHANTBHOCTE TPUCYTCTBYeT U B opyrux CYB]I] SQL 1 Bo MHOTUX ClIy4asdax pa3ll4yHbIe peanu3alun
OOWHAKOBHIX (PYHKITUYM OKA3bIBAIOTCS @HAJIOTUYHEIMU M COBMECTUMEIMMU.

9.1. Jlornyeckue onepaTtopbl
Ha6op JIOTUYECKHX OIIePaTOPOB BKIIIOYAET OOBLIYHEIE:

boolean AND boolean - boolean
boolean OR boolean - boolean
NOT boolean - boolean

B SQL paGoTaeT moruueckasi CUCTeMa C TpeMs COCTOsSHusMHu: true (uctuna), false (J10XKB) B NULL,
«HeompemenéHHoe» CoCTosiHMe. PaccMoTpute cremyiomiue TabmuIlbl MCTUHHOCTH:

a b a AND b aOR b
TRUE TRUE TRUE TRUE
TRUE FALSE FALSE TRUE
TRUE NULL NULL TRUE
FALSE FALSE FALSE FALSE
FALSE NULL FALSE NULL
NULL NULL NULL NULL
a NOT a

TRUE FALSE

FALSE TRUE

NULL NULL

OnepaTophl AND M OR KOMMYTATUBHEI, TO €CTh OT IIepeMEHBl MECT OIlepaHAOB pe3yJIibTaT He MEHSEeTCs.
(OmgHaxko neBbIH omepaHy He 00513aTeNbHO OyIeT BEIYUCIIATHCS Mepel TpaBeiM. bonee mogpoOHO ITOPSIIOK
BBEIYMCJIEHHUS ITOOBLEIPAXKeHUI onuckiBaeTcs B [Togpasmerne 4.2.14.)

9.2. PYHKUMMN U onepaTopbl CpaBHEHUSNA

HabGop omepaTopoB CpaBHEHHUS BKITIOUAeT OOLIYHBIE OIIePaTOPHI, IepeunciaeHHue B Tabmuie 9.1.
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Taoiuna 9.1. OnepaTopsl CpPaBHEHHUST

Oneparop OnucaHue

THII_OAHHBEIX < THI_IAHHBIX — Dboolean Mesnb1ne

THI_DaHHBIX > THI_OAHHBIX — boolean Bonrpie

THII _[OaHHBIX <= THI_ILaHHBIX - boolean Membliie Uy paBHO

THIN [OAHHBIX >= THIO OAaHHbBIX — poolean Bornbiie unu paBHO

THIN [OAaHHBIX = THI LAHHBIX — boolean PaBHo

THIN_OAaHHBIX <> THO _IOAaHHBIX — boolean He paBHO

THI_QaHHBIX |= THI_paHHBIX - boolean He paBHO
ITpuMmeuyaHue

B crarmpmapte SQL mnsa ycioBHS «He paBHO» NPHHSATa 3aluCh <>. CHHOHUMHUYHASA el 3aluch !=
nnpeoOpa3yeTcsl B <> Ha caMO# paHHell cTaguu pa3bopa 3amnpoca. Kak ciencTBue, peanusoBaTh
OIlEPAaTOPHI ! = U <> Tak, 4TOOBEI OHKM paboTany I0-pa3HOMY, HEBO3MOXKHO.

Chyi OIlepaTOpPHl CPaBHEHUSA MMEIOTCA OJIsd BC€X BCTPOEHHEBIX TUIIOB NJAHHBIX, 3HAYEHHWA KOTOPBIX COPTHU-
PYIOTCA €CTECTBEHHBIM 06pa30M, BKJIIO4Yad YHCIJIOBBIE, CTPOKOBEI€ THUIIBI, 4 TAKXK€ THUIIBI J:[aTI:I/BpeMeHI/I.
KpOMe TOr'o, CPABHUBATBCA MOT'YT MAaCCHBEI, COCTABHBIE THUIIEI U OHUAIIA30HEI, €CJIM TUIIBI JaHHBIX UX KOM-
IIOHEHTOB ABJIAI0OTCA CPDaBHUBA€MBIMU.

OOBIYHO MOXKHO CPaBHHUBATE TaKZKe€ 3Ha4YE€HUA CBA3aHHEIX TUIIOB NaHHLBIX; HAIIpUMeEpP, BO3MOZKHO CPpaBHEe-
HUE integer > bigint. HeKoTOpEIe MOJOOHEIE ONIEPAIMY PEaTU3yI0TCSI HETIOCPEACTBEHHO «MEXKTUIIOBHI-
MK>» OIIEpaTOPaMU CPAaBHEHUsI, HO €CJIM TAaKOTO OllepaTopa HET, aHAJIM3aTOop 3alpoca MOMBITAETCS IPU-
BECTHU YaCTHBIE TUIH K 00Jiee OOIUM ¥ TPUMEHUTD MOAXOASIINI IJIsT HUX OllepaTop CPaBHEHUS.

Kak mokasaHO BEIIIe, BCE OIIEPATOPH CPABHEHUS SBISIOTCSA OMHAPHEIMU M BO3BpalllailoT 3HAYEeHUS THUIIa
boolean. TakuM 06pa30M, BEIPazKEHUS BUAA 1 < 2 < 3 HEOOIMYCTUMEHI (TakK KakK He CYIIeCTBYeT orlepaTopa
<, KOTOpPHIH OBl cpaBHUBAJ OyJieBO 3HaueHUe C 3). 715 MpoBepPKYU HaXOXKOeHUs 3HaUYeHUs B UHTepBase,
BOCIIOJIb3YUTECH IPEINKATOM BETWEEN, OIMCAHHBIM HUXKE.

CymiecTByeT TakKe HeCKOIbKO ITPEeqUKaTOB CPaBHEHUS; OHU NpuBeneHsl B Tabnuie 9.2. OHU paboTaioT
mogo0HO orepaTopaM, HO UMEIOT OCOOBIM CUHTAKCUC, YCTAHOBJIEHHBIN cTaHmapToM SQL.

Tao6auma 9.2. [Ipegukarsl CpaBHEHHUST

IIpegukar
Onucanue
IIpumep(n1)

Tun_nadHeix BETWEEN run marHbix AND THI_maHHBIX — boolean
Mexny (BK/IIOYasi rpaHUIIEl UHTEPBAsa).

2 BETWEEN 1 AND 3 - t
2 BETWEEN 3 AND 1 - f

run_npgaggeix NOT BETWEEN THn pgawmgeix AND THIO ODaHHBIX — boolean
He mexny (06paTHOE K BETWEEN).

2 NOT BETWEEN 1 AND 3 - £

THI_ngadgeix BETWEEN SYMMETRIC rum _pgaHHBIX AND THI _ODaHHBIX — boolean
Mexny, Tocie COpPTUPOBKY I'PAHUYHBIX 3HAQUYEHUH.

2 BETWEEN SYMMETRIC 3 AND 1 - t

run_ngaggeix NOT BETWEEN SYMMETRIC THn_gaeHgpix AND THIO _ODaHHBIX — boolean
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IIpegukart
Onucanue
IMpumep (bI1)

He Mexmy, mmocie COPpTUPOBKY I'PAaHUYHBIX 3HAUEHUH.
2 NOT BETWEEN SYMMETRIC 3 AND 1 - f

THHn_ngadgeix IS DISTINCT FROM THI _maHHBEIX — boolean
He pasuo, npu aToM NULL BocprHHMAaETCs KaK OOLIYHOE 3HaYeHHUe.

1 IS DISTINCT FROM NULL — t (a He NULL)
NULL IS DISTINCT FROM NULL - f (a He NULL)

run_ngagHeix IS NOT DISTINCT FROM Tum_ gaHHBIX — boolean
Pasno, npu aTom NULL BocmpuHUMaeTCs KakK 00bIYHOE 3HaYEeHUE.

1 IS NOT DISTINCT FROM NULL - f (a He NULL)
NULL IS NOT DISTINCT FROM NULL - t (a He NULL)

Turn_nadueix IS NULL - boolean
ITpoBepseT, aABsgeTCSA U 3HaUueHue 3KBUBaieHTHBIM NULL.

1.5 IS NULL - £

Tun_nageeix 1S NOT NULL — boolean
[TpoBepsieT, oTnuyaeTcs MU 3HavyeHue oT NULL.

'null' IS NOT NULL - t

Tun_nadHeix ISNULL — boolean
I[IpoBepsieT, ABNsIETCS JIM 3HaUeHNe 5KBUBaleHTHLHIM NULL (HecTaHmapTHBIM CUHTAKCHUC).

run_pgageeix NOTNULL - boolean
ITpoBepsieT, oTnuyaeTcs nu 3HadeHre oT NULL (HecTaHOapTHBINM CUHTAKCHUC).

boolean IS TRUE - boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHNU A 3HaYeHUueM true.

true IS TRUE - t
NULL: :boolean IS TRUE - f (a He NULL)

boolean IS NOT TRUE - boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEIPAXKEHNU A 3HaYeHNueM false unu Heus-
BECTHBIM.

true IS NOT TRUE - f
NULL: :boolean IS NOT TRUE - t (a He NULL)

boolean IS FALSE - boolean
ITpoBepsieT, ABNSETCS MU Pe3yIIbTaT JIOTUYECKOT0 BHIpakKeHus 3HaueHueM false.

true IS FALSE - f
NULL: :boolean IS FALSE - f (a He NULL)

boolean IS NOT FALSE - boolean
[TpoBepsieT, ABIIETCA JIX PE3YIbTAT JIOTUYECKOI' O BEIPAKEHUSA 3HAYEHUEM true uam Hen3BeCT-
HEIM.

true IS NOT FALSE — t
NULL: :boolean IS NOT FALSE - t (a He NULL)

boolean IS UNKNOWN — boolean
HpOBepHeT, ABJIAETCHA JIN PE3YJIbTAT JIOTUYECKOI'O BEHIPAXKEHN A HEM3BECTHEIM 3HAYEHUEM.

true IS UNKNOWN — f
NULL: :boolean IS UNKNOWN - t (a He NULL)
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IIpegukart
Onucanue
IIpumep(n1)

boolean IS NOT UNKNOWN — boolean
[TpoBepsieT, ABNSETCS MU pPe3yNIbTaT JIOTUYECKOTO BHIpakKeHus 3HaueHueM true unm false.

true IS NOT UNKNOWN - t
NULL: :boolean IS NOT UNKNOWN - f (a He NULL)

[TpenukaT BETWEEN yIIpolllaeT IIPOBEPKU UHTEpBasa:
a BETWEEN x AND y

PaBHO3HAYHO

a >>= x AND a <=y

3aMeTBTe,qTOBETWEENCQHTaeT,qTOFpaHHHBIHHTepBaHaBKHKﬂHﬂOTCH13HHTepBaHﬂnpeﬂHKaTBETWEEN
SYMMETRIC aHaJIOTH4YeH BETWEEN, 3a MCKJIIOYE€HHEeM TOr'o, 4YTO apPryMeHT CjieBa OT AND He 00s13aTeJIbHO
IOIXKeH OLITH MEHBIIEe HITH PaBE€H apryMeHTy CIIpaBa. Ecnu 3TO He Tak, APT'YMEHTEI aBTOMAaTU4YE€CKU Me-
HAIOTCA MeCTaMH, TaK 4TO BCeraa Iroapa3yMeBaeTCs HeHYCTOﬂ HHTEepPBall.

PaznuuHbie BapHaHTHI BETWEEN peallu3yITCAd IIOCPECTBOM OOBIYHEIX OIIeEpPATOPOB CPDABHEHUA, U IIO3TOMY
OHH 6YJIYT pa6OTaTb C JTIOOBIMHM THIIAMH OAaHHBIX, KOTOPBI€E MO2KHO CPABHUBAThL.

IIpumMeuyanue

Hcmonb30BaHue AND B KOHCTPYKIIMH BETWEEN CO3HaéT HEOQHO3HAYHOCTb C MCII0JIh30BAaHUEM AND
B KaueCcTBe JIOTUYECKOT0 orepaTopa. [Ijis eé yCcTpaHeHusI B KaYeCTBe BTOPOTO apTryMeHTa IIpemjio-
KeHUsI BETWEEN IPUHUMAETCS TOJIbKO OTPaHUYEeHHBIM HaO0op TUIIOB BeIpaxkeHui. Eciu BaM HY2KHO
3anucaTth O0ojiee CI0XKHOe ITOABEIpazKeHne B BETWEEN, 3aK/TI0YUTE 3TO ITOABEIPAaXKeHNE B CKOOKH.

OOrruHEBIE OomepaTopsl cpaBHeHus BeIOAOT NULL (UTO 03HauaeT «HEOMpemeleéHHOCTh»), a He true uiu
false, korga mo60e u3 cpaBHMBaeMbIX 3HadeHuit NULL. Hanpumep, 7 = NULL Beimaét NULL, Tak xe,
Kak u 7 <> NULL. Korga 3To moBefeHVe HeXelaTelbHO, MOXKHO HCIIOIb30BaTh IPegUKaTH IS [ NOT ]
DISTINCT FROM:

a IS DISTINCT FROM b
a IS NOT DISTINCT FROM b

s 3Havenust He NULL ycnmoBue IS DISTINCT FROM pabGoTaeT Tak XkKe, Kak omepaTop <>. OmHaKo eciu
o6a cpaBHuBaeMbix 3HadeHuss NULL, pesynbraT Oyaert false, u Tonpko ecnu ogHO 13 3HaveHud NULL,
BO3BpallaeTcs true. AHAIOTUYHO, yCJIOBHE IS NOT DISTINCT FROM PaBHOCHWJIBHO = IOJiS 3HAYEHUU He
NULL, uo Bo3Bpa1iaert true, ecnu oba cpaBHuBaeMblx 3HaueHusas NULL, u false B npoTuBHOM ciydae. Ta-
KuM 00pa3oM, 9Tu IIpeguKaTsl 1o cyTu paboTtatoT ¢ NULL, kak ¢ 0OOBIYHBIM 3HAYEHUEM, a HE C «HEeoIIpe-
IeJIEHHOCTBIO».

s mpoBepKu, cogepzkuT nu 3HadeHue NULL unu HeT, UCIIONIb3YIOTCS IPEeauKaTHL:

BrlpaxeHHe IS NULL
BeipaxeHHe IS NOT NULL

WJIM PaBHO3HAYHLIEe (HO HEeCTaHOapTHLIE) IIPEeIuKaTH:

BripaxeHHe ISNULL
BripaxeHHe NOTNULL

3aMeTbTe, YTO MPOBEPKA Brpaxenre = NULL He OymeT paboTaTh, TaK KaK NULL CUUTAETCS He «PaBHBIM»
NULL. (3Hauenue NULL mpencTaBisieT HeONMPeOeleéHHOCTb, ¥ PABHEI 1M IBEe HEOIIPeoeléHHOCTH, TOXe
He oIIpenesieHo.)
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IToocka3ka

HekoTophle MPUIIOKEHUS MOTYT OXUAATh, UTO Bopaxenue = NULL BEPHET true, ecnu pe3yibTa-
TOM Bopaxernng ABIsAeTCsI NULL. Takue npunoKeHus HaCTOSATEIPHO PEKOMEHAYETCS UCIIPaBUTh U
IIPUBECTU B COOTBETCTBUE CO cTaHmapToM SQL. OpgHako B ciaydasix, KOTrha 95TO HEBO3MOXKHO, 3TO
IIoBefeHIe MOXKHO U3MEHHUTh C IIOMOIILI0 ITapaMeTpa KoHurypamuu transform null equals. Ko-
ra 3TOT mapaMeTp BKIo4uéH, Postgres Pro npeobGpa3yer ycioBue x = NULL B x IS NULL.

Ecnu srpaxernre BO3BpaIlaeT TaOMUYHYIO CTPOKY, TOTAA IS NULL OyAeT UCTUHHBIM, KOTa CaMO BEIpaxKe-
Hre — NULL unu Bce mons ctpoku — NULL, a IS NOT NULL OymeT MCTHHHBIM, KOTHa CaMO BhEIpakKeHHue
He NULL, u Bce nonsg cTtpoku Tak xke He NULL. BenencTBue Takoro onpepesenusy, IS NULL U IS NOT
NULL He Bceraa 6ymyT Bo3BpalllaTh B3aUMOIOIIOJIHAIONINE Pe3YIbTATHL IJIg TaKUX BEIpaKeHUN; B 4aCTHO-
CTU TaKMe BBHIpaXKeHMs CO CTpoKamu, ogHU monsd KoTopeix NULL, a npyrue e NULL, OyQyT JIOKHBIMU
OOHOBPEMEHHO. B HEKOTOPEHIX CIydasgx UMeeT CMEICI HalucaTh crpoka IS DISTINCT FROM NULL W
crpoxa IS NOT DISTINCT FROM NULL, 4TOOBI IIPOCTO ITPOBEPUTH, paBHO Jiu NULL BCE 3HaYeHUE CTPOKH,
0e3 Kakux-nmubo JOMOITHUTEIbHEIX ITPOBEPOK MOJIEH CTPOKH.

Jloruyeckue 3Ha4YEeHUSA MOKHO TaKXKe IIPOBEPUTEL C IIOMOIIBIO ITPEONKATOB

noruyeckoe_BelpaxeHnune 1S TRUE
noruyeckoe_BepaxeHue IS NOT TRUE
noruyeckoe_BrelpaxeHne IS FALSE
noruyeckoe_Belpaxenne IS NOT FALSE
noruyeckoe_Belpaxenne IS UNKNOWN
noruyeckoe_BepaxeHne IS NOT UNKNOWN

Onu Bcerpga Bo3BpamaloT true unu false m sukorga NULL, make ecnu Kakoii-no6o onmepanny — NULL.
Onu uHTepnpeTupytoT 3HadeHue NULL kak «HeonpenelEHHOCTh». 3aMeThTe, YTO IS UNKNOWN M IS NOT
UNKNOWN IIO CYTH PABHO3HAYHEL IS NULL M IS NOT NULL, COOTBETCTBEHHO, 3a UCKJ/IIOYEHUEM TOI'0, UTO
BBIpaZKeHNEe MOXKET OBITh TOJBKO OyJIEBOT0O THIIA.

Takxke mMeeTCs HECKOJIBKO CBSI3aHHBIX CO CPAaBHEHUSIMH (QYHKIIUN; OHU IIepeyucyieHsl B Tabmure 9.3.

Tab6muoa 9.3. ®yHKIMH CPaBHEHUS

DdyHKIHUA
Onucanue
IIpumep (bI)

num_nonnulls ( VARIADIC "any" ) - integer
BosspamiaeT 4uciio apryMeHToB, OTJIUYHEIX OT NULL.

num_nonnulls (1, NULL, 2) - 2

num_nulls ( VARIADIC "any" ) — integer
Bosspamaet yucno aprymentos NULL.

num_nulls (1, NULL, 2) -1

9.3. MaTeMaTnyeckme (pyHKUMM U onepaTopbl

MaTeMaTHYeCKHe OepaToOPHl ONIPeieNIeH I MHOKeCcTBa TUIOB Postgres Pro. Kak pa6oTatoT 9Tu ore-
paluu C TUIIaMU, IOJIS KOTOPHIX HET CTAHOAPTHHIX COTJIAIIEHUN O MaTeMaTUYeCKUX OEeHUCTBUSX (Halpu-
Mep, C TUTIaMU JaThl/BPEMEHU), MBI OMTUIIIEM B TTOCIIEAYIOIIUX pPa3aernax.

B Ta6n1/1ue 9.4 mokKa3aHBE MaTeMaTHU4YeCKHe OIIepaTOpPHI, pealIn30BaHHbBIE OJId CTAHOAPTHBIX YHCJIOBBIX
TUnoB. Eciiu He oTMedyeHO oOpaTHOe, OIepPaTOpH!, IPUHUMAIOIINE vucroBoH Tum, PAO0OTAIOT C THUIIAMHU
smallint, integer, bigint, numeric, real ¥ double precision. OmepaTOpH], IPUHUMAIOIINE [e10UYHC—
JI€HHBIH__THII, pa60Ta10T C TUIIaMU smallint, integer U bigint. 3a UCKIIIOYEeHHEM SIBHO OTMEYEeHHBIX Cl1y-
YaeB, BCE€ PAaSHOBHUOHOCTH OIIEPATOPOB BO3BPAIIAIOT TAKOU XKe THUIL OAaHHBIX, KOTOprI;I UMeeT UX apryMeHT
(nnu UX apryMeHTHI). BEI30BEI C HEOIMHAKOBLIMY THIIAMU apTyMEHTOB, HaIPUMEP integer + numeric,
Ppa3peniarTCd B IIOJIb3Yy THUIIA, OKa3aBIIEI0CsA IIOCIIEOJHUM B onpe,u;enéHHbe BBHIIIIE CIIMCKaX.
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Tadoiuna 9.4. MaTeMaTHY€CKHE OIEPaTOPhI

Onepartop
Onucanue
IIpumep(n1)

YHCAOBOM THI + UHCIOBOM_ THI — UHCJIOBOHM THII
CrnoxeHue

2+ 3 -5

+ YHCHOBOM_THI — YHCHOBOHM THII
YHapHBIN OTI0C (HET OIepaliuu)

+ 3.5 - 3.5

YHCHTOBOM _THII — YHCJIOBOM_THII — UHCIOBOHM THII
Brrunurtanue

2 - 3--1

— YHCHOBOM_THI — UYHCIOBOHM THII
CMeHa 3HakKa

- (-4) -4

YHCHTOBOM_THI * YUHCJIOBOM_ _THII — UHCIOBOH THII
YMHOXKEHHE

2 * 356

YHCITOBOH_THII / YHCIOBOH_THI — YHCIOBOH_THII
I]:[e)'[eHI/Ie (HpH oeJleHuu 1IeJIOYUCIIEHHBIX TUIIOB peSYJ'IBTaT Oprr‘J’[ﬂeTCH B HallIpaBJIEHUN Hy.TIfI)

5.0 / 2 - 2.5000000000000000
5/ 252
(-5) / 2 - -2

YHCJIOBOH__THII % UHCJHIOBOH_THI — UHCIOBOH_ THII

OcCTaToK OT OeJIeHUsI; MMEETCS IJIS TUIOB smallint, integer, bigint ¥ numeric
5% 451

numeric ® numeric - numeric
double precision * double precision — double precision
Bo3BeneHue B CTEEHD
2~ 358
B oTnuune ot IIPUHSATOTO B MaTeMATHKe IIOPsigKa, ~ II0 YMOJIYaHHUIO BBEIYUCIIAETCHA CJieBa Ha-
IpaBo
2~ 3" 35512
2 "~ (3~ 3) - 134217728

| / double precision - double precision
KBapgpaTHEBIN KOPEHD

|/ 25.0 - 5

| |/ double precision - double precision
Kybuueckuii KOpeHb

|1/ 64.0 - 4

Q@ yHCHIOBOH _THIO — YHCIOBOH _THII
AGcommoTHOEe 3HAUYeHHNe

@ 75.0 Ed 5.0

I[[ETOYHCJIEHHBIH _THI & HEJTOUHCIEHHBIH THI — [EIOUHCIEHHBIH THII
Butosoe 1
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Oneparop
Onucanue
IIpumep(n1)

91 & 15 - 11

I[[ETOYHCJEHHBIH _THI | HEJTOUYHCIEHHBIH THII — [EeIOUHCIEHHBIH THII

Butosoe NJIN
32 | 3 -5 35

HGHOLIHC’HGHHBHZ_THH # HeHOHHCHeHHbIﬁ_THH - UGHOHHCHGHHBH:I_THH
ButoBoe uckmiwouaroiiee MJIN

17 # 5 - 20

~ UeHOHHCHeHHbIﬁ_THH — HeHOT{HCHeHHbII:I_THH
ButoBoe HE

~1 o =2

yenoyHucleHHbH _THo << integer — HelOYHCIEHHBIH THII
BuTOBBIM COBUT BJIEBO

1 << 4 5 16

JenoOYHCHIEeHHbH _THI >> integer — HelOYHCHIEHHBIR THII
BuTOBBIN COABUT BIIPABO

8 >> 2 52

B Ta6nuire 9.5 mepedunciieHsl BCE CYIIECTBYIOIINE MaTeMaTudecKrue GyHKIMU. MHOTHE U3 3TUX QYHKITNHI
UMeEIOT HECKOJILKO (hOpPM C pa3sHBIMM THUIIaMU apryMeHTOB. 3a UCKJIIOYEHHEM CJIydaeB, Tie 3TO yKa3aHOo
SIBHO, BCe Pa3HOBUOHOCTH (PYHKIIMI BO3BPAIalOT TOT K€ TUII JaHHBIX, KOTOPHIY UMeeT UX apTyMeHT (1Iu
apTryMEHTHI); BEI30BH C HEOJMHAKOBLIMY THUIIAMU Pa3pPENIaloTCs II0 TOMY Ke IIPUHIINITY, YTO ObIJT OIKUCaH
BRIIIIE 171 onlepaTopoB. ®yHKIMM, paboTaloliye ¢ faHHBIMU double precision, B Macce CBOEM HCIIONb-
3YIOT peanu3alliy U3 CUCTEMHBIX OMOJIMOTEK CepBepa, II03TOMY TOYHOCTHL M IIOBENEHUE B I'PAHUYHBIX

CIIy4asX MO2XKeT 3aBHUCeTh OT CUCTEMEI CepBepa.

Taoiauna 9.5. MatemaTudeckue GyHKINHA

DOYyHKIIUA
Onucanue
IIpumep(n1)

abs ( yucmoBoOH _THO ) — YHMCIOBOH THI
AOcoIoTHOE 3HaYeHHe

abs(-17.4) - 17.4

cbrt ( double precision) — double precision
Kybuuec